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Abstract

This thesis is a description of the prosodic paten Jaminjung, a
language spoken in the Victoria River Districtlve tNorthern Territory of
Australia. It is a quantitative and qualitative sxaation of the features
associated with the intonational phenomena in Jamgn It is based on the
idea that, while some aspects of prosody may beeusal, each language
has its unique characteristics. In this study | mike use of the PENTA
model of intonation, a recent development thatgdazommunicative
functions and articulatory constraints at the adrprosody, thus providing
a clear explanation of prosodic phenomena, linkingnetics to semantics.
The analyses are based on carefully selected esjiedve tokens of the
speech used in specific communicative situationthbylaminjung speakers
from recordings of spontaneous speech.

The features associated with the grouping functioet, is, in the
demarcation or organization of a string of wordsré&ther syllables) into
chunks, are examined. Four main prosodic constisueme recognized: the
prosodic word, the phrasal constituent, the intonatnit, and the prosodic
sentence. They are distinguished at their left daues by pitch resets
which increase from unit to unit. The larger cansnts are cued at the right
edge with FO lowering and syllable lengthening,scagsociated with
finality in many languages.

The encoding parameters of some major informatirctiral
categories, topic and focus and contrast are ilgaetl. A prominence is
usually perceived on the first syllable in the fecdomain. A [fall] pitch
target is associated with this syllable; it is atsarked by wider pitch
excursions and longer durations. Topics, for thait, are marked by a
[high] target on their initial syllables. The prako encoding of topics
follows a scale of ‘givenness’, where more givepide are less marked than
less given topics. Contrast in focused argumendg@pics is encoded with
a [fall] target on the initial syllable and thusasé this feature with focus,
but they also display a wider pitch excursion drited syllables. This last
feature marks contrast as an independent informatiwicture category
from focus and topic.

Declaratives, interrogatives and imperatives seagemre all
predominantly uttered with a falling contour, howegwhey are clearly
differentiated by pitch register — declaratives laseer reaches, imperatives
higher reaches, and interrogatives somewhere daet
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1, 2,3 1st, 2nd, 3rd person

ABL Ablative
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COLL Collective

COMIT Comitative
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CONTR Contrastive focus

COTEMP Cotemporaneous (“still”, “then”)
DAT Dative

DEM neutral demonstrative, usually ‘given’
DIR Directional

DIST Distal

DOUBT ‘-ever, | don’'t know’
DU Dual

EMPH Emphatic clitic
ERG/INSTR Ergative/Instrumental
EXCL Exclusive

FIRST “first”, already”

FOC Focus

FUT Potential/Future
GIVEN ‘Given’
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LOC Locative

MED Medial
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ORIG Origin

PL Plural

POSS Possesser

PRIV Privative (“without”)
PROPR Proprietive (“having”)
PROX Proximal

PRS Present

PST Past (perfective)

QU Question marker
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TAG

TR
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Emphatic sentence focus
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Fa
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Hu
Ch
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mother
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Conventions used in transcription and glossing

()
[]

morpheme boundary

clitic boundary

separates categories encoded by a portmanteguinemoe
morpheme break not indicated in the text line

short pause

long pause

next/preceding line still in the same intonatiomnt
lengthening

pause but non-sentence-final

overlap (marks both overlapping strings)

Abbreviations used in textgrids

case
clitic
cov
dem
inter;
KR

n
nadj
prn
v

case

clitic

coverb
demonstrative
interjection

Kriol

nominal

adjectival nominal
pronominal
inflected verb
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Chapter 1 Introduction

People use speech to communicate. The verbal daftédreir
messages is modulated by melodies and the stuggvothese contribute to
meaning is the object of prosodic research in listies.

We use prosody for many purposes: to express emotisurprise,
to emphasise a word, to indicate where a sentemt®and so on. One can
completely change the meaning of a sentence, fomple ‘It's OK’, by
altering only the shape of its intonation. Ultimgtehe prosodic aspect has
precedence in the interpretation of the utteranves the verbal component.
The central place of prosody in human languageéokas recognized and,
while a fair amount of research has been done ®pithsody of European
and other major languages, prosodic descriptiotssser-known languages
are more rare. Jaminjung is one such language sfiaken along the
Victoria River in the Northern Territory of Austral

This description of the prosodic patterns in Jaomgjis based on
the idea that, while some aspects of prosody maynbersal, each
language has its unique characteristics. Moredkieranalysis and
interpretation of these patterns in Jaminjung speaonot be dissociated
from the functions they serve. This approach id seatved by the PENTA
model (Xu 2005), which is used herein. This model recent development
that places communicative functions and articulatamstraints at the core
of prosody, thus providing a clear explanation ifsodic phenomena,
linking phonetics to semantics. It is a powerfusclgptive tool, particularly
useful in the context of an as-yet undescribedqgatimssystem, such as that
of Jaminjung, by anchoring the description of pcbe@henomena to
communicative functions. A full explanation of tmdel is given in
Chapter 2; briefly, it states that communicativedtions are transmitted in
parallel through encoding schemes, that are elimguage specific or
universal, via a limited number of parameters whhy be considered as
the phonetic primitives (local pitch targets, pitemge, articulatory strength
and duration). Importantly, the model does notséfe the properties of the
encoding schemes themselves, only providing a nmestiaframework for

the schemes to be implementable. Indeed it is gebcthe goal of this
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investigation to define these schemes through atgagave study of the
measurements of the correlates of pitch and duraitooss datasets
consisting of carefully selected tokens represasgtatf the speech used in
specific communicative situations by the Jaminjgpgakers. A careful
analysis of these measurements makes it possiblefitte the prosodic
patterns of Jaminjung.

The thesis is structured as follows:

The remainder of this chapter presents an overgiedaminjung
and its speakers, as well as the context of thee clection for this
research.

Chapter 2 is a presentation of the terminology paed a review of
the literature on prosody, with special attentioreg to the major
theoretical models. Finally, methodological consadiens are presented.

Chapters 3, 4, and 5 constitute the core of thysisaof the
Jaminjung data. Each of the chapters is basedrea ttell-recognized
functions of intonation:

Firstly, Chapter 3 is concerned with the groupingction, that is, in
the demarcation or organization of a string of veof@r rather syllables) into
chunks, often conventionally associated with prasettucture. The chapter
also provides an overview of the main phonologsarad morpho-syntactic
features of Jaminjung, before evaluating its prasodnstituents and their
encoding.

Chapter 4 is concerned with the marking of inforgrastructure of
categories, notably topic and focus, and contrast.

Chapter 5 covers the function of distinguishing\sestn sentence
types by prosodic means, in this case, patterri@dsed with declaratives,
interrogatives and imperatives. Other common caogbns in Jaminjung
are also examined: those with iconic lengtheningyhich the durational
aspect of an action or event is indicated by angdton of the final vowel,
vocatives; and finally quotatives.

Finally, Chapter 6 provides a summary of the preaedhapters,
and concludes the thesis.
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1.1 Jaminjung: speakers

Jaminjung and Ngaliwurru are two closely relatatylaage varieties
spoken in the Northern Territory of Australia bypagximately one hundred
people. In this study, | will use ‘Jaminjung’ as@ver term for both
varieties, for the sake of simplicity. Speakergarninjung and Ngaliwurru
historically occupied lands along both sides of\iwtoria River (Figure
1-1, map from Meakins 2010:5). Today, they liveha townships of
Kununurra (in Western Australia), Timber Creek, &adherine. Formerly
semi-nomadic hunter-gatherers, the Jaminjung aradingrru® still
maintain close links to their traditional lands.efé are now several small
communities which live in outstations established ifamily’s traditional
country, usually in remote areas.

As is very common in Aboriginal communities, theakers of the
Jaminjungan languages are bilingual or multilingaad it is unlikely that
there would have been many monolingual peoplearptst. This
multilingualism stems from a range of social andifeal structures and is
not an effect of the necessity of gaining at le@afstnctional proficiency in
the English-lexified Kriol, which has become theglua franca of the region
(Munro, 2000) and the language of interaction witim-Aboriginal people.
Whilst Standard Australian English is the offidahguage of schooling and
most administration in the Northern Territory, feople are proud of their
language and its cultural relevance is felt deeplyring my fieldtrips, |
have witnessed older people using their tradititarajuages confidently

and systematically in their daily life.

! See Schultze-Berndt (2000:7-14) for a detailedqmeation of the history and social

organization of the Jaminjung and Ngaliwurru people
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Figure 1-1 Map of part of the Northern Territory, Au stralia.

1.2 Genetic affiliation

The languages of Australia are usually divided imto main
families, the Pama-Nyungan family, which occupiesstof the Australian
continent, and a group of distinct families usugitguped under the
appellation ‘non-Pama-Nyungan’ or Northern, which eonsequently
much more heterogeneous typologically and compnigey language
families between which the genetic relationshipgehaot been established
with certainty (Evans 2003).

Jaminjung and Ngaliwurru together with Nungali, @fhnow has no
speakers left, form the Jaminjungan family, alderred to as
Djamindjungan, Yirram or Western Mirndi in the hégure (Chadwick,
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1997). Chadwick suggests a distant genetic relstipnto the Barkly
languages, or Eastern Mirndi, based on the forth@fiual inclusive
pronounmindiwhich distinguishes the languages in this groopfall

other surrounding languages. The larger family sesiimg of the
Jaminjungan and Barkly languages, is thus refaoes the Mindi (Mirndi)
family. The Eastern and Western groups are nowgart geographically
and differ greatly in their lexical and grammatioake-up. Details about
the reconstruction and the prehistory of thesedagg groups are presented
in Harvey (2008).

1.3 Previous studies

By far the most extensive prior treatment of Jaomgjgrammar is
Schultze-Berndt's 2000 PhD Thesis, ‘Simple and Gergerbs in
Jaminjung, A study of event categorisation in asttalian language’,
which also comprises a sketch grammar. Her resémgthed to a number of
other publications, partly of a more comparativeure(Schultze-Berndt
1998, 2001, 2002a, b, 2003, 2007a, b, 2008). SiA68, Schultze-Berndt
has collected a substantial corpus of recordingsaaoompanying
annotated texts in Jaminjung data, which have geisér been made
available for this research and make an extremedlyable contribution to
the datasets analysed herein.

Prior to this a number of other linguists and applatogists have
collected Jaminjung data (in the form of field regtaudio-recordings, etc.).
The earliest recorded wordlists are from Arthur €hbim 1938. Around the
same time, a brief ethnographic survey was conduzyeStanner. The first
grammar sketch was produced by John Cleverly irf8186 unpublished
grammar of Ngaliwurru was compiled by Janet Bolillidm Hoddinott and
Frances Kofod (1971), presenting a fairly detadederage of the
morphology and a syntactic sketch, and includesa st of around 500
items and some texts. In 1971, Michael Walsh resektensive
vocabulary and some grammatical information, wischvailable only in
manuscript form (Walsh 1971). Mark Harvey also mest®rdings of
Ngaliwurru during salvage work on Nungali, conddcteainly in 1996.
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1.4 Fieldwork setting and data collection

The data collection for this research took placenduthree trips to
the Northern Territory, between July 2005 and Noven2007, amounting
to 8 months in total. Fieldwork has been conduetegart of a project
aiming at documenting the linguistic and cultunabwledge of the Victoria
River district, funded by the DOBES programme (doeutation of
endangered languages) of the Volkswagen Foundattanproject resulted
in the collection of audio and video recording® tireation of lexical
databases and annotated texts, as well as comruarigtyted materials.

During these trips, | was based in Timber Creekdcommodation
made available by the Ngaliwurru-Wuli Aboriginal oration. This
provided a good base to work with the JaminjungMgdliwurru speakers
in and around Timber Creek, as well as in Kununane Katherine (270-
300 kms distant).

Most of the people whose speech is analysed herexgerienced
language workers, having been involved in ‘languagek’ to various
degrees through the years.

A normal working day involved collecting speaketsheir camps,
running various errands for and with them and finsitting down in a quiet
spot for the more formal language recording sessiBar these sessions,
speakers were paid the rate set by the local LayjggGantres. Recordings
were limited to at most two hours a day, given thast of the speakers are
aged or had other commitments. The impossibilitwofking indoors has
affected the quality of the recordings and is ohthe major setbacks of this
research.

Concerning the documentation of prosodic phenonena
endangered languages, Himmelmann (2006:163) states
“prosodic phenomena are highly variable and sugdefdb contextual
influences. This makes it difficult to recognizeslzadistinctive patterns.
Prosodic pattern recognition is much facilitatechlaying the same
utterance produced by a number of different speafaerat least to have

multiple versions of the same utterance”.
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In the Jaminjung context, such a strategy provey d#ficult to
apply. Firstly, the very concept of repeated seces is an unlikely one in a
language in which word order is regulated by infation structure (hence
information that is new the first time a senterscatiered may not be judged
to be so when a speaker repeats it, and may tlamgehn subsequent
repetitions). Further, speakers do not relish padting in artificial
communicative activities, and although they alwiigl to comply with my
requests with using various elicitation tools, mouéurally relevant
situations (e.g. providing example sentences ferdibtionary or explaining
plant uses) were better suited to data colleclitve. datasets used in the
following chapters are derived from three souroesratives, picture-
prompt narratives, and elicitations. The narratis@ssist of both personal
anecdotes and mythological stories; the pictureaptanarratives are based
on more widely used materials, such as the stoog,Rvhere are you?'
(Mayer, 1994 (1969)), and some of the tasks froenQuestionnaire for
Information Structure (QUIS) materials developegas of the SFB 632
Information Structure (Skopeteas et al. 2006) nesejroject. Finally, some
of the data used for prosodic analysis was recoirdéte course of the
documentation of the ethnobiological knowledgehef speakers.
Recordings usually involved more than one spedkeo. recording devices
with a central microphone were used to avoid thle of data loss if one
device failed (a Marantz solid state recorder wifRode Condenser
microphone and a Sony MD recorder).

The source of each example sentence is given @rsduackets
below the translation line, consisting of the smeakinitials, the collector's
initials, year of recording, and a code referen¢heysession from which the
example sentence is extracted. To respect the spe@nonymity, they are
referred to only by their initials in the text. Rtve purposes of this research,
the materials used are all from recordings in wisigbakers are aware that
they are recorded for later linguistic analysis hade given permission for
this recording to be presented to an audience.

The textgrids and sound files of the examples ohetlin the

following chapters are found on the accompanying CD
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Chapter 2 Prosodic research

Prosody is often described as the ‘music of speethé term can
be traced back to Ancient Greek, where prosodynusical term that
means, loosely, ‘with the song’ or ‘accompanimeatéerring to the musical
aspect of the words. It is used in versificatiomafer to rhythmical patterns,
rhyming schemes and verse structure (Fox 2000:1-3).

In linguistic contexts, prosody refers to the pmbies that create the
melody of speech, with the understanding thatritesody is not random,
that its properties form an organized, meaningystem that lends itself to
investigation. Prosody’s main purpose is to aidithesmission of
information in communication. This information isamfold. Crystal
(1979:36-37), for instance, distinguishes many fians for prosodic
patterns: grammatical (statement-questions, neggidsitive, singular-
plural etc), semantic (organisation of meaningigtadurse, emphasis,
parenthesis etc.), attitudinal (emotions), psycticia (stressed elements
help memory), and social (indication of age, sexja status etc.). This
dissertation will focus specifically on those funas that are usually
recognized as more ‘linguistic’: highlighting (infoation structure,
prominence, and emphasis), phrasing (chunkingsstaad rhythm) (Grice
and Bauman 2007), and distinguishing sentence tyjpesview taken here
is that a meaning (or function) is expressed thinaudprm which is encoded
by articulatory means (Xu 2005).

This chapter provides an overview of existing resean prosody, a
presentation of the theoretical framework adopt@ hthe PENTA model,

and closes on some methodological considerations.

2.1 Basic notions in prosodic research

The termgprosodyandintonationare often used interchangeably,
but a distinction can be made: the former is a ngereeral term,
encompassing word and sentence phenomena, whilattkeis usually
restricted to the variation in pitch at senteneelléDi Cristo and Hirst
1998). Ladd’s (1996:6) often-quoted definition ofanation includes three
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key elements, it is: “the use of suprasegmentahptio features to convey
postlexical meanings in a linguistically structuredy”. The term
suprasegmentalescribes the domains of application of the prmsod
properties, in the sense that they apply to unggds than the segments that
define the verbal contents of an utterance (LeHiS#0). Ladefoged
(1993:15) points to the suprasegmental natureagqatic features when he
comments that they “are characterized by the fatthey must be
described in relation to other items in the sanerance”.

2.1.1 Prosodic phenomena

Phoneticians distinguish between the articulatacpustic, auditory,
and perceptive properties of prosodic phenomene.afiiculatory
properties of prosodic phenomena include “variaionthe amplitude of
articulatory movements, variations in air pressapgcific patterns of
electric impulses in nerves leading to the artimriamusculature,
especially those innervating the larynx” (Werned &eller 1994:24). These
articulatory movements result in the emission efrebwaves which can be
observed and measured with acoustic signal andtyslis and form the
main material for the study of prosody.

The main acoustic properties of speech are: fundeahequency
(FO hereatfter), intensity, duration, pauses andipaosand form of the
tongue and vocal tract. Their perceptive equivalemng pitch, loudness,
length, pauses and phonation types (which resulis the characteristics of
the glottal source). They will be defined furthetdw.

These properties can all be related to prosoditachexistics such as
intonation, stress, rhythm, and speech rate; hokyéve not possible to
establish a one-to-one mapping of the acousticestigs to the prosodic
characterisation and other phonological feature<{i3to and Hirst 1998,
Fox 2000, Ladefoged 1971). FO is often relatechtonation but does not
constitute its sole feature; length and intensigylaoth linked to stress, but
again, it is not possible to exclude FO in the gsialof stress in languages.
Ladefoged (1971:84) even states that ‘the moreoetk &t prosodic features,
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the more apparent it is that their physiologicatelates are inextricably
combined’.

Fundamental frequendy0) is the lowest frequency produced by a
vibrating object. In speech, FO is sometimes reteto as the first
harmonié. It is determined by the speed with which the Véalas vibrate,
measured in cycles per second [cps], or Hertz [#h]ch explains why
measurements of the FO in human speech can orgrieon voiced
segments. The variations in the vibrations of tbeaV folds are perceived
by listeners as changespiich. The faster the vocal chords vibrate, the
higher the perceived pitch. In human languageashpé associated with the
features of tone and intonation. It is importamwever, to keep in mind
that what is measured in speech analysis is ndt puit FO, and that there
may be discrepancies between the production diutheamental frequency
and its perception.

Lengthis the acoustic counterpartddfirationand is measured in
milliseconds (ms)A segment of a certain length is produced by fgeaker,
while the same segment is perceived with a cedaration by the hearer.
The terms are used quite interchangeably in teealiire. The position of
the segment within the word, as well as its re@apvominence, can both
influence its length. In intonation studies, theasw@ed units of length are
often syllables.

Intensityis also callecamplitude It is the production correlate of the
perceivedoudnesf the utterance. Intensity is a measure of agoust
energy and is dependent on the amplitude of thedsaave, that is, on the
variation in air pressure. It is measured in ddsi@B), 1 dB corresponding
to the smallest change in loudness that can beipertby human beings
(Ladefoged 2003:90).

Voice qualityis related to phonation events. These eventsedieed
by the position and movements (vibrations) of theal folds and are
expressed acoustically by the lower and higher baros. These harmonics

are largely dependent on the size and structutieeofocal tracts of the

2 The other harmonics are thus defined as multiplése fundamental frequency.
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speaker and are thus often the principal charatieof that speaker’s
speech. Gordon and Ladefoged (2001) state that sgras of phonation,
such as creakiness, can signal syntactic or prage@npletion or sentence
final intonation (see also Laver 1994, Redi andttslk&-Hufnagel 2001,
Chavarria et al. 2004). Creaky voice is a typetadmation characterised by
slow and irregular vibrations of the vocal folds.creaky voice, only the
front part of the vocal folds is vibrating, giviagvery low frequency.
Perceptually, its effect can be described, aftafoth (1964:32), as a “rapid
series of taps, like a stick being run along argil In breathy phonation,
the “vocal folds vibrate ineffectively and nevemoe fully together” (Ni
Chasaide and Gobl 1995:447). The flow of air thiothge glottis is thus
turbulent, which results in an auditory impresdioat has been described as
“voice mixed in with breath” (Gordon and Ladefog&aD1:2).Figure 2-1
shows spectrograms with modal (normal), breathgt,aeaky phonation in

English.
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Figure 2-1 Spectrograms of the word/oiceproduced with different phonations. From top to

bottom, it is produced with modal voice, breathy vize, and creaky voice, respectively (adapted
from Yoon et al. 2008:3).

Researchers have explored other characterisstxmted with
voice quality such aspectral tiltwhich measures the relative intensity at
different harmonics rather than over the entireespen. It is quantified by
comparing the amplitude of fundamental harmonidafiab of higher
frequencies, e.g. the second harmonic. In a creaicg vowel, for example,
the amplitude of the second harmonic is greatar that of the
fundamental, leading to a greater positive valuthefspectral tilt.

The features described so far are those usualbcatsd with the
linguistic functions of intonation. It is generakgsumed that the more
linguistics functions of intonation differ fundantafty in their encoding to
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the paralinguistic functions. Paralinguistic phané&tatures are defined in
Crystal (1964:96, discussed in Gussenhoven 2004$#&)odifications by
voice qualifiers (such as whisper, creak, falsetto) or by voice
gualifications (like a giggle, laugh, sob etc.etqress attitudes or the
emotional state of the speaker. According to Rqa000), linguistic
prosody is strictly voluntary, while paralinguispbenomena are either
voluntary, such as with attitude and speaking sténvoluntary such as
age, physical state, health and emotions. It 5 @fiten stated that the
features associated with intonation’s linguistindtions are categorical,
while those associated with the linguistics funasi@re gradient in nature
(Ladd 1996:33-38). The categorical/gradient natiirthe encodings is
discussed further below (8§2.1.2).

The termmicroprosodyrefers to the possible effects of the articulation
of a string of segments on the suprasegmental.|&helse effects are not
directly controlled by will nor do they convey pramy phonological
information. The phonetic details of microprosody well documented (see
Gussenhoven 2004:5-11, Ladefoged 2003:86-90 famasary). Some of
the features observed at the microprosodic lewel ar

* Voiceless gaps: FO can only be calculated on vasegnents.

e Intrinsic pitch: the FO of voweld, u] is higher thara] for purely

articulatory reasons.
* Obstruent perturbations: the FO falls into an alsit; rises out of a
voiced obstruent, and falls out of a voicelessroiasit (Ladd 2008).
A pitch tracker shows these variations, as dematestrin Figure 2-2 (from
Ladd 2008), but perceptually, listeners tend tmrgrthem. The pitch track
of the top pane is unbroken, illustrating the @ttee consisting of voiced
sonorant#re you Larry Willeman2he lower pane is punctuated by gaps

which correspond to the stopslgthis Betty Atkinson’s.
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Figure 2-2 A pitch track showing how the FO is distrbed by consonants with an extreme
constriction in the vocal tract (from Ladd 2008).

Macroprosodycan be equated with the temporal and intonatiewahts at

the suprasegmental level.

2.1.2 Intonational features
This section presents terminology used in desaipimenomena
related to intonation. The same terms are usedamyrmtonational studies,

often with slightly different meanings. An efforililoe made here to

% Online appendix to accompany Ladd (2008).
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remain as theory neutral as possible or at legsbittt to various
interpretations of the terminology.

In the study of intonation, the most basic uniaonélysis is the
utterance defined as a natural unit of speech bounded bathseor pauses
(Aronoff and Rees-Miller 2001:xvi—823), rather ththe sentence, which is
associated with syntactic analyses often basedritiemmaterials. In this
study, utterance will be used as a general temill make use of more
specific expressions to refer to the units analysedh as Intonation Unit
(defined specifically in §3.1.1).

A tuneis the basic pitch pattern of an utterance. éxigressed
visually with an extracted pitch track as showirigure 2-3. Note that
examples for which a picture representation ismgae followed by an
interlinear gloss for ease of reference. Kriol weoadle indicated by pointed

brackets <>.

(1)

yawayi ginarrga burrina: mung Yyirrurra-ngag
yawayi ginarrg  burrina mungyirrurrangayina

yes sharpen  3pl:3sg-chop.PST watch :3fksee-PST
<yuno> gura-gurang

you.know RDP-old.man

'Yes, they used to sharpen it, we used to watah,tigeu know, the old men'...
[EH:ESO08_A04 02]

400

Ld
...
3001 S -~
A~ s o~
2004 --‘N\———— \- ]
s / N
= 1004
yawayl ginarrgga burrina: mung | yirrurrangayina |yuno (bird) guragurang
inter cov \Y cov \Y TAG n-RPD
yes, they used to sharpen it, we used to watch them, you know, the old men

0.206 4.19
Time (s)

Figure 2-3 Pitch track.

In some of the early work on intonation, particlydahat of the
British school, the whole tune was the basic uharalysis, with meaning
directly associated to it (see also Delattre 18@6krench). According to

these analyses, the tune starts antideus the most prominent syllable

43



(see below), and continues to the end of the phtader studies have
shown that a tune can be broken into parts whieole same degree of
independence (Fox 2000:291-292). In the Autosegahdietrical theory
(AM hereatfter), the tune is the melody that is teddy sequences pitch
accentsandboundary tonesver the course of an utterance; the intonational
tune is manifested in the FO contour. In this freuoek, it is still unclear
whether the meaning is carried by the tune as dendronvhether the
individual tones are the units which carry mear(@tark et al. 2007:364).

The termintonational contoumsually applies to the pitch movement
of an utterance; it can also apply to FO movemass$®ciated with various
phonologically relevant domains.

Stresds a structural property of lexical words. In mdagguages,
some syllables are pronounced more prominentlpgbrg forth the notion
of strongandweaksyllables. In some languages, stress is fixe@figtress
languages), determined by the position of the biglan the word,
notwithstanding the context or changing accordongredictable rules
(regular stress rules); and in other languagessstray fall on any syllable
(free-stress languages). The functions of stress raa free-stress
language, such as English, stress distinguishésalexeaning (transport: v
and transport: n). In fixed-stress languages ntfions as a boundary
marker. This is particularly relevant in the cortekJaminjung, and will be
discussed in chapter 3 as part of the groupingtimmcApart from its main
lexical function, the stressed syllable is alsodkpected location of the
intonational accent (below), if such an accent &houacur.

Accentis a property of a word in the context of an @ttee. It
marks intonational prominence in order to highlighportant words in the
discourse. Traditionally, the term accent is rettd to a prominence that
involves pitch. It is defined as a clear pitch mmeat that occurs on
stressed syllables and its most common configurasi@an FO peak
(Cruttenden 1997:16-17). It is callemhic accenin the British school of
English intonation, and marks the part of the attee that is in focus. It is
the most important contour and the one by whiclesuare classified. In the
AM theory, thenuclear pitch accendr nucleuscorresponds to the last
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accented word in the intermediate phfages the most prominent accent of
the utterance (Grice and Bauman 2007).

Boundary tones a term originating in the AM theory, but it has
become widely used in the literature. It is defiasda pitch movement
associated with the edge of an intonational urdtgimes indications of its
relationship to an adjacent unit.

The exact nature of pitch accents and boundarystenill
disputed. In the British school they are viewegiésh movements or
contours, while the American structuralists and &idorists see them as
levels. In the latter, pitch accents and boundamng$ can consist of a single
tone (High or Low), or, in the case of pitch acsetitiey can be composites
(High-Low, Low-High, High-High, Low-Low), giving tb perceptual effect
of a contour.

Declination(or downdriff) refers to the fact that the pitch at the end
of an utterance is usually lower than at the bdagmnt is said to be a
universal phonetic effect, at least in declarasigatence’s caused by the
diminishing air supply in the lungs which leadsatdecrease in subglottal
air pressure. However, it has been observed teattie of FO decline is
typically much higher than the decline of air syppind that there is a
broadly inverse correlation between length of attee and the degree of
(negative) declination. In other words, short @tees have a steeper rate of
FO decline than long utterances. “If declinatiorreveurely a function of
lung volume one might expect much the same rak®afeclination no
matter how long the utterance” (Ohala, Dunn, ancb&ge 2004:163). Thus
an alternative hypothesis proposes that FO demim# phonological rather
than phonetic, imposed by speakers during the pigrof their speech,
presumably to make parsing easier for listeners

First noted in tone languagemwnstepefers to the effect of
declination which causes successive tones to betmmez and lower in

pitch, with the result that, at the end of an @itexe, a high tone can have a

4 A more complete account of the models is give2ia®elow.
® See Ladd (1996) for a discussion.
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fundamental frequency (FO) which is as low as thetbne at the beginning
of the utterance. In the AM theory, it is considktieat the high element of a
pitch accent may be lowered in the pitch rangdivado a preceding high
tone, hence downstep is seen as the grammatigatisHtdeclination
(Gussenhoven 2004:98). Pierrehumbert and Beckn#88JXecognize the
effect of declination, but point out that its magudie is much smaller than
that of downstep. Then again, Xu (1997) has folnad downstep is
gradient rather than categorical, making it lelsslyi to be a phonological
feature than a mechanical process. “A high pitdbwsered when following
a low pitch because the pitch-controlling mechanieras not fully recover
from the production of the low pitch”. Declinatiamd downstep are
illustrated in Figure 2-4 (adapted from Liu and 2@05) in which a gradual
lowering of pitch is observed from the beginninglod utterance to the end,
corresponding to declination, while the loweringlué successive high

tones corresponds to downstep.

F; Declination:
Source 2 — Lowering by Downstep

240 e fremm Lin & Xu

20 E HE

Figure 2-4 An illustration of declination and downgep (adapted from Liu and Xu 2005).

Pitch rangeis the relative variation in pitch produced byuartan
voice. Laver (1994:457) distinguishes three posdiintds of pitch range.
The ‘organic pitch range’ of a speaker’s pitch, ethis the maximum range
a speaker’s voice can physically reach within tiéolgical limitations
imposed by the shape and size of his/her laryng.‘paralinguistic pitch
range’, the range of pitch exploited for paralirggigi purposes, such as

expressing attitudes, emotions, etc. And finaly thnguistic range’, the
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range within which the phonologically relevant pitesually varies in a
paralinguistically neutral conteéxPitch range in this sense is language
specific, inasmuch as speakers use its variatmosrnvey meaning as
specified in a language’s grammar (Chen et al. 2004

Alignmentcan be described as the interaction between the ¢b
the FO contour and the segmental content of tleeartte. Of interest is the
timing of the accent with respect to the accenyéidise (Kohler 1991).
Questions of alignment have generated a fair amofurgsearch in the AM
theory, particularly with the definition of assatien rules, as the pitch
accents are viewed as phonemes and the variatighsir alignment as
significant (early peaks and late peaks etc.).ixhgnt with the syllable is
thus a cue to meaning.

Prosodic structureefers to the organization of a unit of language
“in terms of the relationships between its pari&dX 2000:331). It is usually
assumed that the domains of intonational phenorasnaf different sizes,
the larger including the smaller, and organized merarchical manner. In
intonation studies, it is described in terms ofgmaic phrasing, in the sense
that an utterance can have a prosodic phrasesteuas well as a syntactic
phrase structure.

Finally, traditional intonational typologies catege languages as
intonation languageée.g., English)tone languagege.g., Mandarin) or
lexical pitch-accent languagés.g., Japanese). In tone languages, each
syllable is assigned a tone which is used to d@jsish words. In pitch-
accent languages, pitch can distinguish wordsalbwords do not have a
pitch accent. In intonation languages, it is usuladlld that pitch is not used
to make semantic distinctions between words (Ondita 1997:8-12).
However, Fry’s (1958) investigations of the prosotlies associated with

English lexical stress suggest otherwise.

® 1t could be argued that ‘paralinguistic neutralisynever truly achieved, as there are no
contexts that can be devoid of emotions or attgude
" See Ladd (1996:53-55) for a discussion.
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Much in prosodic analysis is based on the obsemaif prominent
units in speechi?rominences a broad term that can cover both stress and
accent. The term will be used in this researcherdbe the salience of
some units of speech, marked by variations in plaigth or loudne8s
(Cruttenden 1997:7). It is understood in the sefidggrazil (1997), as one of
the places in the spoken utterance where spea&enmhake meaningful
choices. It is thus assumed that prominence igifumally relevant, as
pointed out in Cole et al. (2008), in their pereaptexperiment involving
naive listeners: “Prominence was defined as dlifgiging function used by
the speaker for the listener’s benefit, to makeew@rards stand out relative
to others”. It is generally agreed that the thessgudres of pitch, length and
loudness form a scale of importance in bringindgdyes into prominence,
pitch being the most significant, followed by lelngind loudness
(Cruttenden 1997:13). Prominence involves compasiiigbles with each
other and could therefore be seen as gradientrrtitae categorical. For
instance, Poiré (2006) asked seven prosodic exjoeldbel a 3-minute
speech recording (165 syllables) in French for pnemces. The proportion
of syllables marked as prominent varied from 19%386, showing how
elusive the notion of prominence can be. Furtheemiors known that
listeners’ expectation of greater prominence ioraifjn language is
influenced by the prominence patterns of theirveal@nguage and also by
their degree of competence in the target languagéwo and Wagner
2005). These issues are acknowledged and consjasmecially as
prominence judgments are used as a basis for analythis study.

The notions discussed above will all play a roléhim discussion of
Jaminjung. In the next section, the major theoatticodels are presented,
with a view to situating the present study in thdex frameworks of

intonational research.

8 Prominence is discussed further in §4.2.
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2.2 Theoretical Models

The PENTA model of intonation is used for the aselypf
Jaminjung in this research. For our purposes,st tieets with
Carmichael’s (2003:18) description of an ideal madentonation:

(...) would be able to identify the underlying intdioaal units of a

language and their arrangement in speech whileexglaining the

surface variability of identical underlying pattsrrit would be able
to account for a broad range of speech, includifigrdnt speech
rates and conditions (...) It would clarify the dsgyand manner of
covariance among intonation, syntactic, and dissmstructure...

Before introducing the model is some detail, aflmegiew of other
prevalent prosodic models/theories is presenteddar to situate the model
in current intonational research. The section epeith a discussion of the
place of prosody within the wider study of languaayed more specifically
its place within phonetics and phonology.

2.2.1 Phonetics or phonology

To account for prosodic phenomena, many models bege
proposed which distinguish themselves in variougsyéy their
theoretical motivations, the primitive units andaseres they consider
relevant, and their purpose of application” (Catmaiel 2003:16). One thing
they all have in common is that they all recogrtiad prosody cannot be
studied within the confines of a single system @rstbod here in the sense
of the various sub-disciplines of linguistics: pktos, phonology,
morphology, syntax, semantics, and pragmatics).

The study of prosody straddles both phonetics dth@ogy and
the debate as to its definitive place is not ysbheed. The difference in the
approaches is simplified by Ladd and Cutler (198@&/10 state that
researchers display their own preference for eitmaking measurements
or constructing models”. On a more serious note, (2000:274) states that
intonation can be defined phonetically as a comtusupitch pattern, and
phonologically as a succession of significant riesed falls organized as a

structure. Or at least, as pointed out by ‘t Had &ollier (1975, in Couper-
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Kuhlen 1986:83), as “potentially distinct pitch et®[which are] grouped
together into ‘meaningful’ categories”. Phonetipagaches focus on
finding the acoustic cues to specific intonatioplanomena, while
phonological approaches assume an abstract levepadsentation for
intonational features, trying to find discrete gri categorize phenomena.
Whether a phonological level is at all necessagynsatter of discussién
Phonetics-based models, in seeking to establigietdinks between specific
features and different kinds of communicative fiortd, situate prosody
outside grammar, while phonology-based models desan abstract
system of intonational features and therefore dirant relation to their
functions. Phonological models, however, allowifgeractions with other
parts of grammar (von Heusinger 1999:54).

2.2.2 Characterizing phonological models

Many of the main current theories attempt to expthe linguistic
component of intonation with a phonological modeionational phonology
can be studied using the same principles as seghm@ranology (see
Gussenhoven 2004:61-69). Pitch events are repegkahan abstract level;
pitch contours should form an inventory of categ@lricontrastive patterns,
and the categories should reflect some linguisgeammg, while some of the
variations should be non-distinctive, as in seg@gotitonology. What
makes a phonemic analysis of intonation more diffithan one of
segmental contrasts is that the significant disbns they express are not
related solely to lexical meanings but rather s&xdurse functions.

Phonological models have been characterized acuptdithree sets
of parameters. Firstly, according to the signiftcanits they describe: either
pitch targets as in the AM framework, or pitch agafations or tunes as in

the British school. Secondly, to the organizatibthese units, whether

° See Fox (2000:274-276) for an overview of theéssand Ladd (1996:20-41), von
Heusinger (1999), Rossi (1997:13-54), DiCristo kfirdt (1998:1-45), Hirst, Di Cristo and
Espresser (2000:51-57) for an in-depth discussion.
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intonation components are linearly sequenced cerpased. And finally, to
the meanings they encode, linguistic and paralstguimentioned in §2.1.1
above.

The distinction betweesuperpositiorandtonal sequence models
also calledinear model} refers to the organization of the intonational
components (Rossi 2000:142). The former are hibreatty organized
models that interpret FO contours as complex patersulting from the
superposition of several components. In the la&@rgontours are generated
from the sequencing of phonologically distinctieaés, or categorically
different pitch accents, that do not interact vatith other. A typical
superpositional model is that of Fujisaki (1983néng linear or tone
sequence models are those of the British schoolgdan 1958, O’Connor
and Arnold 1973, Cruttenden 1997), the AM modeé{humbert 1980),
and the Institute of Perception Research, or IP@Jeh(‘t Hart, Collier and
Cohen 1990).

The distinction between linguistic and paralingaisteaning is
useful, but it is also controversial. Firstly, ligtic/paralinguistic features
are not always clearly demarcated in natural spdaatther, the
categorical/gradient difference in their encodisgjuestioned (Grice and
Bauman 2007:14). Taylor (2000:21) argues againsisétparation of roles.
His view is that intonational phonology does natessarily need to be
categorical. He explains that making use of anrabstevel of
representation has made it possible for phonolegistiescribe sound
patterns, and has thus been instrumental in thd ealvances of the last
decades, without having to deal with pitch valuiesally. He stresses that
the success of this approach has more to do watladioption of an abstract
level of representation in the broad sense, rdttsar a phonological one in
the traditional discrete, categorical sense. Hes goeto state that, although
there are similarities between the structures gfr@ntal phonology and
those at the suprasegmental level, it does naividihat they are
‘phonological in the same way’. At the segmentaklethe phonological
space is discrete, as shown in experiments in whedple either perceived
words such as /pill/ or /bill/ and not a new wamkaning something in

between when voicing was artificially modified tiausd just half-way
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between a /p/ and a /b/. In intonation, it is polssio imagine a sound,S
associated with a meaning:;Mind a soundp,&associated with a meaning
My. It is conceivable that a sound halfway betwegartdl $ could be given
a meaning in between nd M, (Taylor 2000:21). In his view, pitch
accents occupy positions in a multi-dimensionahsospace, H* and L*
(etc.) representing points of particular importaircthis space, with the
possibility that accents occupying positions inNeetn could be described
as either. Although Taylor’s Tilt model is not adeg in this analysis of
Jaminjung and targets in the PENTA model are rewed in the same way,
Taylor's comments nevertheless address the impadsume of the
specificity of an intonational phonology and the@sation of form and
meaning.

Grice and Bauman (2008ymmarize th@rosodic functions of
intonation, and the means used to express theoyghrthe graph in Figure
2-5 below. These authors, while not altogether esipg Taylor’'s
argument, also point out that it is “not possildetatesitherthat
categorical means are used to express only lingdistctions,or that
gradient means are used only for paralinguistictions”. They also advise

keeping an open mind when relating form to function

Categorisation Intonational means
of function of expression
linguistic categorical

Lexical/morphological

' tone languages &

Syntactic structure

Information structure | |
background — focus |
given — new \

Speech acts |
! command |

information-seeking question \

Emotional state/Affect/Attitude
surprise/politeness/boredom

paralinguistic gradient
Figure 2-5 Functions of intonation and their intondional realization. On the left side is a scale

from the paralinguistic to the linguistic, on the right is a scale from the gradient to the
categorical. In the middle are the functions of itbnation (from Grice and Bauman 2007:14).
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Not only is the nature of the intonational phonemesatter of
discussion, a great deal of debate also conceendisociation oformand
functionin some prevalent modeg|Kohler 2004, Xu 2006, amongst others).
For instance, while the AM model is widely usedl&scribe intonational
phonemes in languages, the original aim of linkitignational phonemes to
meanings (Pierrehumbert 1980:59) has so far elitdguioponents.

The approach favoured in this study, the PENTA rhodsists on
maintaining a constant linkage between functiordsfanrms. While it is
anchored in phonetics, it is phonological in iterpretation.

What we need to recognize is that although the mgéan contrasts

in speech are realized through form, the link betwkinction and

form is never broken, as otherwise successful conncation would

not have been possible (Xu 2006:1).

Before proceeding to describe this model in detiad,major
phonological models which have become prevalettierlast two decades
will be briefly introduced below, especially the Aiiodel of intonational

phonology.

2.2.3 Overview of the Models

2.2.3.1 The American Structuralists

The American Structuralists viewed intonation anposed of three
subsystems: pitch, stress and juncture, combimrigrtn intonational
phonemes. They described contours as pitch lewiighich they usually
count four (see Pike 1945, Trager and Smith 195dl|]aAL945). The
American Structuralists with their interpretationimonation in terms of
levels were the precursors for the AM frameworkn(¥eusinger 1999:56-
61).

2.2.3.2 The British school

The description of intonation in the British Scheals originally
pedagogical (or didactic) in nature, and not aimedreating a theoretical
framework. It is based on dynamic patterns suchses’, ‘falls’, or ‘rise-
falls’. Speech is divided into tone groups markgaliune, which consist
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of, at most, four components, the most importawloith is the nucleus,
which coincides with the accented syllable; thk tehich follows the
nucleus; the head, from the first accented syllabkbe intonation phrase to
the nucleus; and the pre-head which comes beferbahé. The main
proponents of the British school, having proposadations of this
structure, are Palmer (1922), Kingdon (1958), O'@wrand Arnold (1961,
1973), Crystal (1969) and Halliday (1967) and |&euper-Kuhlen
(1986} The tones proposed for English by Halliday (126):are shown
in Figure 2-6 below. Halliday’'s work has been vierfjuential, as he not
only provided a set of categories for the phonaabdescription of
intonation, but also “plac(ed) these categoriefiwian overall model of
language structure and meaning” (Fox 2000:280).

Term in Visual | Tonic movement| Terminal
the system | Symbol | (= pitch movement) tendency

1 falling low

2 rising high

2 falling-rising high

3 - rising mid

4 “N | (rising-)falling-rising mid

5 N\ | (falling-)rising-falling low

Figure 2-6 Halliday's tones (1967:16).

Similar models were developed for French by Degtt966) who
described ten fundamental intonation contours gndaof four levels,
covering about one octave, and by Martin (1982) déines intonation in
terms of rhythmic groups, each containing no mbastone stressed
syllable, which carry the intonation contours. Hgtidguishes six sentence
internal and four sentence final contours. Thesgaro's are governed by
sets of ‘dependency relations’ (based on Hjelmslglossematics), forming
an intonational grammar which makes it possibled&ave hierarchical

descriptions of intonation from sequences of corsb(Dutoit 1997:142).

19 Thjs structure was first developed by H. Klinghaatithe beginning of the 2&entury
(quoted in Hirst and DiCristo 1998:34).

1 See Ladd (1996:209-210), Fox (2000:277-280), andtéhden (1997) for in-depth
descriptions.
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The British model rests mainly on auditory analygisch represents
both its strength and its shortcoming. The ternagglof the system is
rather impressionistic, possibly because its oatprs did not have the
technology to analyse FO contours in detail (Tagl@®0:239). In fact, it is
often difficult to relate tonetic or interlineéartranscriptions to FO traces
(Grice and Bauman 2007:18). This poses serioudgmrahif one is to
attempt an analysis of an as-yet undescribed ifitoved system, such as

Jaminjung.

2.2.3.3 Brazil and discourse intonation

Brazil's Discourse Intonation (hereafter DI) theaybased on his
examination of the relationships of intonation eats to the structuring of
information in spoken English. His description ofianation is based on the
users’ - not the linguists’ - perspective, givirantext and perception
central roles. In DI, stress, tone, and pitch hieggh related to categories of
meaning. DI does not aim to provide a link to categs of grammar, or
between attitudinal and linguistic aspects of iatton (Brazil 1997).

In this model, speech is divided into tone unitsoltthave either one or two
prominences. These tone units may or may not b&rgeul by pauses, and
each unit must contain at least one tone. DI ogganintonation events in
four systems: prominence, tone, key and terminafoaminence refers to
the changes in stress, pitch or emphasis that &lofurther meaning to be
inferred in what is being spoken. Tones are pitdvements distinguished
by their particular direction or contour. They dieided into five types:
Falling, Rising, Rise-Fall, Fall-Rise, and LeveheBe tones either proclaim
some new information, or refer to a common expereaxready shared by
the speakers. The last prominent syllable in a toneis called the tonic
syllable. Key refers to the pitch at the beginnigin utterance (relative to
the last pitch on the previous utterance) and neetlevels: High, Mid, and
Low. The High Key (in English) conveys the meanthgt something has

12 Both terms are used to describe the transcrigystems used by the proponents of the
British school. It is also referred to as the ‘taldptranscription, because of the shapes of
the dots and lines used as symbols.
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happened contrary to one's expectations; the Middfgnals that a person
has completed a series of tasks simultaneouslyfiaaity the Low Key
implies that an action resulted in something thas already expected.
Termination also implies a low, middle, or highgbilevel choice, made by
speakers at the beginning or end of a tone uné.riibdel provides a good
framework for description, but is hampered by lisdretical

underspecification.

2.2.3.4 The Dutch school

The Dutch School is based on the work of the reteas at the
Institute for Perception Research in Eindhoven.ifTégproach is not based
on finding categories but on identifying perceptyetlevant features, that
is to say, on identifying FO movements which alesafor the listeners
(Fox 2000:285). Phonologically, the smallest unithis framework is a
pitch movement, the smallest unit of perceptualysma(t’ Hart, Collier and
Cohen (1990:72) referred to in Fox 2000:286). Tlethmdology involves
the stylization of FO contours, and amounts to $§iyipg the FO curve and
keeping only what is relevant for speech commuiooahence to a
standardization process which leads to the ideatibn of some basic

patterns.

2.2.3.5 Intonational phonology

This model is presented in some length becauds pfévalence in
intonation research. Even though the study of Jamgpresented here
does not employ this framework, it is useful to erstiand its premises,
principally because so much of its terminology heasome widespread, and
is useful if comparison are to be made betweemliemomena described for
Jaminjung and those of other languages, as so owoént research makes
use of the model.

Pierrehumbert proposed the first Autosegmental igedtmodel
(AM model hereafter) for American English in 1980though other
models of intonation are based on the assumptatriritonation can be
analysed in phonological terms, the tamonational phonologys normally
associated with the AM model. In it a distinctiemnade for the first time
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between the phonological level and its phonetic@mentation (Rossi
2000:26-29). It is ‘autosegmental’ as it does mespnt intonational
phonemes in terms of their features but as seqaafedements
represented on separate or autonomous levele(s},tinked with the
segmental tier by association lines. The pitch @anthus consists of three
components: pitch-accents, breaks, and boundaegidtitch accents and
boundary tones are composed of one or more tones | Hwhich are
phonological abstractions of a high and a low piéstel, respectively. Pitch
accent tones and boundary (or edge) tones areasdene targets, while the
pitch movements between separate intonation eaeetdhe result of
interpolation.

Intonation is described in a grammar consistingroinventory of
contours which are organized by rules into morepemstructures, and
can, in turn, be used to define all the permisdilntes in a language.
Figure 2-7 (from Pierrehumbert 1980, in Ladd 199%iBustrates such a
grammar for English, with the possible pitch acesemt the left, the
potential boundary tones of the intermediate phirasiee middle section
and the potential boundary tone of the intonatibrapes on the right. The
arrows indicate the allowed associations betweeh ehthe components.
The grammar states that the tunes are made ugessttone pitch accent,
followed by an obligatory phrase tone and boundamng (Ladd 1996:81).
The actual realization of these phonological alsitvas as concrete pitch
contours is referred to as phonetic implementaisee Ladd 1996, and
Pierrehumbert and Hirschberg 1986, for a full desion of the model).

57



Boundary Pitch accents Phrase Boundary
tone accent tone

L*

I-I_ >< H‘%): 2
L L%

L*+H"

L+H*

H*+L~

H+L*

H*HE

Figure 2-7 The grammar of English intonation patterrs (Pierrehumbert 1980, figure from Ladd
1996:80) in which (A) Prosodic phrase boundaries @tcide with boundaries of intonational
tunes, and (B) Every intermediate phrase contains deast one accent.

The counterpart of this model is the T&RBtones and break indices
system) system for prosodic transcription (Silvemretal. 1992). It was
devised to develop a common annotation systenmafgelshared corpora for
use in prosodic research and in speech technolioigynot a phonetic
transcription system, inasmuch as the ToBI systeeds to be adapted for
each language, although the same annotation erdeply. It is a tier-based
annotation with four tiers: a tone tier, where itt®nation of an utterance is
decomposed into underlying H (high) and L (lowkhitargets, signaling
two broad functions, phrasing and accentuatiorgrétrographic tier,
consisting of an orthographic transcript; a brealek tier, where the
utterance is analyzed in terms of its prosodic ttuency from the level of
the word to the intonational phrase; and a misoebas tier, consisting of
various relevant comments.

Figure 2-8 below presents the ToBI tones and braslentory
(adapted from Clark et al. 2007:364-370). The mpdedlicts that

13 See ToBI training materials (Beckman et al.) Wipww.ling.ohio-state.edu//tobi and
Ladd (1996:94-98)
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intonation can be described by patterns of H atohes. Pitch accents are
either a single or a double tone and are indicatdide annotation by a
starred tone (*). This accent is directly assodatgh the accented syllable.
The inventory of pitch accents thus is H*, L*, H*.+H + L*, L + H* and

L* + H. The boundary tones are positioned at phtemendaries, and are
indicated by a percentage sign (%). Finally, phtases are used to show
the contour after the last pitch accent to thedttat phrase and are
marked with a dash (-). The break index determihestrength of the
boundaries between the units of the utterance gegpd on a scale of 0 to 4.

Figure 2.9 shows an annotation with the ToBI system

Pitch accent tones H* peak accent
L* low accent
L+H* rising peak accent (contrastive)
L*+H scooped accent
H+!H* downstepped high
Boundary tones L-L% final low (Am Eng. Declarative contour)
L-H% continuation rise
H-H% yes-no question
Break indices 0: clitics
1 word boundaries
2 short pause
3 intermediate intonation phrase
4 full intonation phrase/final boundary

Figure 2-8 Tone inventory for English, with the ToBlsystem of annotation inventory (adapted
from Clark, et al. 2007:364-370).
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EXAMPLE <<jam1=>: Wil you have marmalade, or jam?
L* H- L*H-H%

0, 622005 eC

i 1 1

EXAMFLE:/] ant . ToRes  T! 0. TEA2Z2 INZERT MIDE

\ T
Time(f1: 0, AAE005EC

||1|I|||| T L B S

Figure 2-9 An example of the alignment of the pitclaccents and boundary tones in English,
annotated with the ToBI system. The upper part showthe speech signal, the middle part the
annotation tiers (tone, syllable and break) and théower part of the figure shows the associated
pitch track (from Beckman and Ayers, 1997).

The AM model, with the ToBI annotation system, @sdadaptation for
other languages, is widely used. Ladd even propihsest could provide “a
genuinely universal descriptive framework” for ppdg (Ladd 1996:4), but
there are some concerns about the model, most iamly:

* There is little evidence of an emerging consensugitch accent
meanings;

* The importance of relative height is overlookedhe model.
(Cruttenden 1997:71-72). In fact, any variationsolttannot be viewed
as categorically distinctive, such as pitch ramge,not taken into
account, even if these also follow regular patt¢@ermichael 2003);

« There is low inter-annotator agreement on pitcleattypes in ToBI
(see Dilley et al. 2006 and Calhoun et al. 2005);

« The nature of the nuclear tone is underspecifiectl®ar accents and

prenuclear accents are not distinguished by anysether than the
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nuclear accent being followed by a boundary toee {ox 2000:297-
307 for a discussion of these issues);

* With the ToBI annotation, prosodic (H, L) and funaial
representations (- * %) are concatenated, i.elatter symbols convey
aspects of prosodic structure which expressesrtfenzational

function of intonation, rather than its form (Hi4205:338).

2.2.3.6 Prosodic phonology and the Prosodic Hierarchy

A theoretical framework closely related to AM the@s the
Prosodic Hierarchytheory (see Shattuck-Hufnagel and Turk 1996 for a
review), which deals with the structure of prosaalats.

Prosodic hierarchy theory is concerned with thedeson of the
prosodic constituents organized in a hierarchitakture, represented as
branching trees with categorical nodes such aaldgh §), feet §),
phonological wordsd), intonational phrase®), and utterances (4) The
need for separate prosodic and syntactic hierasdteans from the
realization that the domains of phonological rdes not governed by
syntax, and that mismatches between phonologitalkdamains and
syntactic constituents are frequent (Inkelas ar@1295:537). It can be
seen as the interface that connects morphologyasymnd semantics to
phonology. It is considered universal, while theafic prosodic evidence
for each level and the features that define theimidlaries vary from
language to language. Many versions of the hieyanetve been proposéd
the one in Figure 2-10 is suggested by Selk{d986:384).

14 See Ladd (1996:233-261) and Fox (2000: 335-355) ftiscussion.
5 For examples, see Selkirk (1978, 1984, 1986), bieapd Vogel (1986), Hayes (1989).

'8 pierrehumbert originally proposed the IntonatidPatase as the only constituent for
American English, but in 1986, with Beckman, shggasted adding another constituent,
the Intermediate Intonational Phrase.
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Utterance (U) (
Intonational Phrase (1) ( ) (
(

Phonological Phrase (@)
Prosodic Word (w) (———— ) (——- ) (S— —) (——
Foot (F) (DG OO0 CaC) ()
Syllable (0) 00 OO0 00 ) 000

Figure 2-10 The hierarchy of units proposed by Selkk (1986) in the Prosodic Phonology
theory.

The relation between the components is defineddbir® (1984) in
the Strict Layer Hypothesis (SLH): each prosodicstibuent immediately
dominates a prosodic constituent of a categoryl leveer than itself, and a
unit of a given level is exhaustively containedhe superordinate unit of
which it is a part — prosodic recursion is notaka (Nespor and Vogel
1986:7).

Although the idea that prosodic constituents agaoized
hierarchically is widely accepted, there are soiffecdlties. Criticisms
relate to the status of the categories (the phodetinition of different
categories is not always clear), to the neces$igglding some new
categories to account for the various processesrobd in languages; as
well as to the issue of recursivity. For instanoe cross-linguistic study of
phenomena associated with the word-level, Schiezirad. (2007:68)
conclude that Vietnamese lacks a phonological wordain while Chukchi
has more levels between the foot and the intonatihwase. The authors thus
admonish that it is too early to call the Stricyeahypothesis and prosodic
hierarchy universal. Ladd (1996:237-251), for hastpfinds that the Strict
Layer hypothesis is incompatible with coordinatamillustrated in the

structures in Figure 2-11 which form recursive stinees.

v v

AAA ]

A butBand C A andB butC

Figure 2-11 Ladd's examples of coordinated recursivstructures (adapted from Ladd
1996:242).
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Another issue that is widely discussed is whetherteow prosodic
constituents correspond to the units of syntactadysis, often referred to as
the ‘mapping’ between the two structures. In tid &nd prosodic
hierarchy theories, it is assumed that prosodiegmates map to a certain
extent to syntactic categories. The first threellewf the hierarchy
(syllable, foot, word) are generally consideret¢owithin the domain of
word-level phonology, whereas the top levels calmnains beyond that of
the word. The top levels of the hierarchy interseith syntax, indeed
syntactic information is considered crucial for fbemation of these
prosodic constituents. Selkirk (1986) goes on tppse to categorise the
languages of the world according to how syntaatitstituents attach either
to the left or right edges of prosodic constitueMsch effort has been
devoted to mapping the relationships between tbsgalic and syntactic
hierarchies, and to explain their mismatches ($edtGck-Hufnagel 2000,
Selkirk 1978, 1984, Nespor and Vogel 1986, andatkieles in Inkelas and
Zec 1990). A classical example of a mismatch issghbelow. The
bracketing in the first sentence shows the syrtacinstituents, in the
second, the prosodic constituents (adapted frondkere2001:154).

(2) [This is [[[ye the dog that chased] [ye the cat that bit] [e the rat that was

running away]]l].
[This is the dog] [that chased the cat] [that bit the rat that was running

awavy].

The lack of a direct correspondence between prosgadis and
syntactic constituents is further illustrated byic$: phonological words are
summarily equated with grammatical words, wherdiisstand as
separate grammatical words, although prosodichdy attach themselves
to stressed words, either preceding or followirgnthand, in so doing, lose
their independence as phonological words. Amongetigdish clitics are the
articlesa(n) andthe which are bound to a following host noun. The sam
observation can be made for phonological phrasdsatie equated to
syntactic phrases, such as NPs, and for intondtpimases which are linked

to syntactic clauses.
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Other models attempt to account for the relaticgts/ben syntactic
and prosodic structures. Martin (2000) proposesgirasodic structure is
related to syntactic structure via a set of congsaone of which is the
‘syntactic clash condition’, which forbids two mmal prosodic units (i.e.
stress groups) to be reunited in the same higlusiogic group if they are
dominated in the syntactic tree by two distinctesdn Optimality Theory,
the alignment and ‘reranking’ constraints accoontlie interaction
between the prosodic and syntactic structures (M6€and Prince 1993).
More recently, Wagner (2005) has proposed thatogliosstructure is built
cyclically.

For Jaminjung, | will follow Fox (2000:330-331) assuming that
speech is organized into a structure which “iimtsst common linguistic
usage (it) refers to the organization of a sentemagher unit of language in
terms of relationships between its parts. Onceishéssumed, the task is to
“determine its nature and examine the role andeptd@rosodic features
within it”. Details on how prosodic units are viesvin the PENTA model

adopted in this study are given in 83.1.

2.2.3.7 INTSINT

INTSINT (International Transcription System fordngation) is not
strictly speaking a theoretical model but a traipsiom system for
intonation, developed at the CNRS Laboratoire RagbLanguage in Aix-
en-Provence (see Hirst and DiCristo1998:14-18)adn, its creators wished
to provide an equivalent of the IPA for intonatiapplicable to all
languages. It is also intended to be theory nelimlever, this is obviously
very difficult to achieve in practice.

In INTSINT, intonation is described as a sequerfdaleels
representing target points. They can be definduteinh reference to the
speaker’s pitch range, Top (T), Mid (M) or BottoB),(or relative to a
previous target Higher (H), Same (S) or Lower @gcents are indicated
with Upstepped (S) or Downstepped (D). The systamldeen used in
studies of English (Hirst), Spanish (Alcoba and Maj, European
Portuguese (Cruz-Ferreira), Brazilian Portugueser@ids), French (Di

Cristo), Romanian (Dasca’lu-Jinga), Russian (Swtna), Bulgarian
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(Misheva and Nikov), Moroccan Arabic (Benkirana)dalapanese (Abe)
(in Di Cristo and Hirst 1998). An example of an Esig utterance (from
Hirst 2005:343) annotated with this system is shawiigure 2-12. In
example 3, the tonal labels are assigned to thagdbgical constituents.
The phonetic interpretation of the INTSINT tonafjsents can be carried
out using two speaker dependent (or even utterdggendent) parameters:
key, which establishes an absolute point of refezatefined by a
fundamental frequency value (in Hertz); and rangech determines the
interval between the highest and lowest pitchab@tterance. These can
be converted into a sequence of tonal target pfmnit$ panel) that can be
used for a speech synthesis system, which in mrbe used to generate a
continuous FO curve by means of the FO modelingratgn, MOMEL
(modeling melody). INTSINT is thus a mixture of lagmetic and a
phonological model: from the low-level phonetic s a phonological

description is derived.

If you can't lift it ask Peter to help you.
M H BHMBT B B]

If you can't lift it ask Peter to help you.
[135 163 95 14313595191 95 95]

\/\/\/L

0 267218
Time (2)

250

Frequency (Hz)

i e

iffooan’t lift_ it ask Peter 1o help vou ]
0 267218
Time (s)

Figure 2-12 INTSINT annotation with an English sentene (from Hirst 2005:243).

2.2.3.8 Tilt

The Tilt Model was developed by Paul Taylor at @entre for
Speech Technology Research at the University afititagh. It does not
purport to model human behaviour but is strictlyeagineering model,
“designed to facilitate automatic analysis and lsgsis” (Taylor 2000:4). It
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is a phonetic model, attempting to form a represt@n of a natural FO
contour automatically from the raw signal and deavation of the AM
model. Taylor’s idea is that as no objective test be developed to find the
pitch accent categories of a particular languagse,preferable to bypass the
definition of discrete numbers of categories. Aca@ard boundary tones are
represented as a linear sequendatohational eventsvhich constitute the
basic intonational units. An event is characterizg@ontinuous parameters
representing amplitude, duration, and tilt (a measd the shape of the

event).

2.2.3.9 KIM

Kim (Kiel Intonation Model) is an intonation moder German,
developed by Kohler and his team at the Universititiel (Kohler 1991).
It is a configurational, functional model that aitoantegrate the syntactic,
semantic, pragmatic and expressive functions ohition, incorporating
stress and intonation, timing and articulatory iun. A system of
distinctive prosodic features is used to specif§tratt symbolic,
phonological categories in these domains which #drear into sets of
ordered symbolic rules. The prosodic features @rdated to phonological
units, which are either segmental (vowels and coasts) or non-segmental

(morphological and phrase boundaries).

2.2.3.10 Fujisaki

This model has been developed by Fujisaki since i®83apanese
intonatiort’. It is an acoustic-phonetic model which aimsré surface FO
directly to muscle commands, in effect, to simulatenan production
mechanismdt is based on the idea that the production ofktiméace FO
contours is the result of accent and phrase comsnsuggerimposed on an
original declining baseline. This has proven vexiyly successful,
particularly with synthetic speech; the model iepfcited as a good

example of the superpositional type (82.2.2).

7 See also Mobius (1993) for German.
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The models presented so far vary greatly in thesumptions and
implementations. This is not surprising, considgtimat they have been
developed to fulfill very different goals. The Bst school, for instance,
evolved from an older tradition which was concerngith didactic uses.
The AM model aimed at providing a theory of intoaatthat worked cross-
linguistically. The Tilt model was designed soléy engineering purposes
(Taylor 2000:229) and the Fujisaki model aims aating a model that
replicates known biological production mechanisiige main difficulty
resides in defining the level of ‘abstract repréaton’ between the
phonetic (the production of the pitch variationsyldhe functional levels.
However, it is not unreasonable to expect a thexaenodel to serve all
aims adequately.

The most obvious choice for the description ofititenation of
Jaminjung could appear, at first glance, to beAlkemodel as it is so
widely used in intonational research. There areesdifficulties in using
this model, some of which have been listed abo2e2(8.5). They can be
summed up by saying that the model assumes tloaatibnal phonemes
can be identified without direct recourse eithethteir phonetic realization,
or the function they serve to express. Methodoklbichis is not feasible
for Jaminjung. Firstly, it is unsound to assumé tha intonational
phonemes of all languages will resemble those oéAcan English, on
which the model originates, and therefore thapldinetic information can
be bypassed. Secondly, describing componentsafation and their
organization primarily by their form is only thedt step in developing an
intonational phonology, as recognized by Pierrehentiberself (2000:59).

The following section will present the PENTA modehich is the
theoretical framework adopted for this researcle model provides a clear
explanation of prosodic phenomena linking phongticsemantics. It is a
powerful descriptive tool, particularly useful imetcontext of an as-yet
undescribed prosodic system, such as that of Jangnpy anchoring the

description onto prosodic functions.
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2.3 The PENTA model

This description will use the Parallel Encoding diadget
Approximation model (PENTA), developed by Yi Xu (&), as a
theoretical basis. This model is based on two apsions: that speech
conveys communicative meanings, so intonationalpmrmants should be
defined in terms of function rather than form; @halt speech is produced
by an articulatory system that has various bioptatroperties which
impose constraints on the way surface acoustic§@ra generated.

Very summarily, the model states that communicdiivmetions are
transmitted in parallel, through encoding scherhatsdre either language
specific or universal, via a limited number of pagders that may be
considered as the phonetic primitives. Four priregican be recognized for
speech melody: local pitch targets, pitch rangéwdatory strength and
duration. Xu emphasizes that

...the PENTA model by itself does not stipulate theperties of the

encoding schemes. It only provides a mechanisasiméwork for the

encoding schemes to be implementable. The detaitgaerties of
the encoding schemes (...) can be discovered ordudjir empirical
investigations in which potential contributors toface FO contours

are systematically controlled’ (Xu 2005:246).

The encoding schemes define the targets that dyeapproximated during
speech, resulting in surface FO realisations. Thdehis presented in a
schematic diagram in Figure 2-13.

Parallel Encoding

Communicative Eneoding Melodic Primitives
Functions Schemes Target Approximation
Lexical wcovcs:

 Seterar | =Pl Target Sequentially & asympiotically

. ' - Pitch Range apnmach:n-;r;n focal pl_t_ch targets, )
T s g 5 2ach synchronized with a 3 Fo
: J/f.j - Strength syllable, poross & specific pitch N .:I
Topical boeed™ o W0 mnge, and at 3 specific rale af
- Duration Appraximation

_Gmilpll‘g T —

Figure 2-13 Intonation as articulatorily implemented encoding schemes defined and organized
by communicative functions (from Xu 2005:243).
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2.3.1 Parallel encoding

The specific FO values produced for a given conéwarthe results
of the need to encode multiple parallel communieatiinctions.
Function$® are thus transmitted concurrently through encodoigemes
(hence Parallel Encoding) that assign values tartbledic primitives over
specific temporal domains. These schemes are gseohé&rol parameters
for the target approximation process and eventdedlyg to the realization of
the surface FO. Figure 2-14 (adapted from Xu 200%).8hows the possible
values of the melodic primitives: local targetcpirange, articulatory
strength and duration. Xu suggests a notationstindjuish each of the

‘primitives’ by using [ ], underline, boldface aitdlic, respectively.

Local tarmet [high], [low], [rise], [fall], [mid]
Pitch range Haghi high. low, mid

Span wide, narrow, normal
Strength strong, weak, normal
Duration long, shovt, normal

Figure 2-14 Possible symbolic values of the melodacimitives pitch target, pitch range,
strength and duration (adapted from Xu 2005:243).

Figure 2-15 shows a hypothetical graphic representaf how the
PENTA model can be applied to analyse the surf@ceoitour of an
English sentence (used in the study on Englishadaitves, Xu and Xu
2005). The thick black line shows the sentence spaekth a narrow focus
onmimicand the thin black line shows the same FO curtieont
contrastive focus. The following encoding schemresshown: lexical
stress, sentence type and focus. The pitch taagetdetermined by the first
two, while pitch range is assigned by the lattére Tepresentations of the
local targets and pitch ranges correspond to dpeuiimerical values. The
straight dotted lines indicate the height and sgfahe local pitch targets.
The block arrows show the pitch range adjustmeraggked by focusing.

8 Amongst which are the marking of lexical tone jidak stress, focus, sentence type
(question, statement), new topic-turn shift, grogpidemarcation, relation marking,

emotion, etc.
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The unfilled block arrows indicate a wide pitch garand the filled block
arrows indicate a narrow and low pitch range.

200 -

-,

)
E, 150
= i s
100 Lee ., may , mi mic ., my . niece
Lexical stress + . . . . .
Sentence type [high] [mid] ‘ [high] | <mid> ‘ [mid] ‘ [fall] |
Focus ‘ neutral ‘ wide narrow + low

Figure 2-15 Decomposition of the FO contours of “Le may mimic my niece” according to the
PENTA model (from Xu and Xu 2005).

2.3.2 Pitch target approximation

In the model, the most basic intonational unitscaserete pitch
targets which are synchronized with syllables.Pisrgets are simple linear
functions that can be static, for instance [HigNlid], and [Low], or
dynamic [Rising] and [Falling], the inventory of wh, for each language,
should be empirically determined (Xu 2005, 2007,a%a Xu 2005, Sun
and Xu 2002, Xu and Wang 2001).

Targets are said to be underlying as the surfads @ result of
their articulatory approximation by the speaketfseyrmay often not be
fully realized, that is, pitch targets are the inmtted goals rather than the
realized FO contours. A speaker thus produces Féhvapproaches the
target from the onset of the syllable and contirtoespproach it throughout
the syllable. Figure 2-16 illustrates the TargepAgximation model.
Syllable boundaries are indicated by vertical lindse underlying pitch
targets are shown with dashed lines. The FO comesuits from asymptotic

approximation of the pitch, represented here withthick curve.
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Onset Fp — determined by: ‘ Turning point
__— default neutral value, or (delayed due to inertia)
4 preceding pitch target a

Pitch target: [low]
time ——>

Figure 2-16 lllustration of the TA model (from Xu 2007:2).

2.3.3 Evaluating pitch targets

In the model, the syllable is treated as a syndhadion unit,
predicting that each syllable has its own specifsedet and that speech
production unfolds one syllable at a time. Thus,dlticulatory movement
starts at the syllable onset and approaches tlu#fispetarget at the end of
the syllable; a good portion of the surface corgman be seen as transitions
towards the target (Sun and Xu 2002). Accordintjlg,best approximation
of the target is reached in the later portion efgkllable. Examining the
final FO contour of the syllable seems the mostalsy means to identify
the property of the underlying pitch targets. Hoarewt was found that the
velocity of the FO movement provides even moreabd evidence for their
identification (Gauthier et al. 2007; Xu and LiuG&) 2007%. In this
context, thevelocity of FQOis defined as the instantaneous rate of change of
FO which is mathematically its derivative (Figurd2). In non-
mathematical terms, a derivative can be describedraeasure of how

much a quantity is changing at a given point.

19 See Xu and Liu (2006:18-21) for a theoretical preation of the model, and Chen and
Xu (2006), Liu and Xu (2005), Wu (to appear), foral velocity.
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Figure 2-17 An illustration of a derivative. The furction is drawn in black, and a tangent line to
that function is drawn in red (Wikipedia, ‘derivative’, accessed 01/03/2010).

In this research, FO velocity is computed by sudtitng two adjacent FO
values, over time, as shown in the following equrati

FOI' = (FO+1 = FO)) 7 (4+1 = 1)

where FOJ’ is the velocity value of FO, and tj is the time of the FO.

(Xu and Liu 2006:18)

Figure 2-18 shows the prototypical velocity prdil@ot to be
confused with FO pitch curves) of Mandarin tonetawied in a simulation
in Gauthier et al. (2007). A black vertical linedisawn to indicate the
points® (30 ms before syllable offset) where fival velocitymeasurements
would be taken in our dataset.

The static tones, [High] (blue) and [Low] (yellowpostly increase
their speed from 0, reaching peak velocity (positiv negative) around the
centre of the syllable and finally slowing down e the initial speed of 0
near the end of the syllable. The dynamic toneseRgreen) and [Fall]
(red), increase their speed from O at syllable otoseard a
negative/positive value, and quickly cross the zgreed line. In each case
they change direction, and continue until a higlosigy is reached near the
end of the syllable. The simulation thus reveadd thmeasure taken before
the syllable offset can be a reliable indicationh&f underlying target. In
light of this, in the Jaminjung datasets, the meawents for final velocity
(expressed in semitones per second) are takenrat 2@&fore syllable

offset. However, because the datasets are compbdspdntaneous speech

2 In that figure the values are the time-normalidate points, not ms. The actual
measurement point, i.e., 30 ms before the convesitigyllable offset is calculated this
way: assuming mean syllable duration = 200 ms,@BD/0.15, 30 x 0.15 = 4.5. Thus the
vertical black line is shown at 25.5 on the x-axis.
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with no control over the segmental content, it vdoloé unwise to rely solely
on this measure to define the targets. It is maketieh a visual inspection

of the velocity curves and of the pitch trackswad as auditory impression.
1.5

1 .
0.5 ﬁ< ~ R
.

s s =¥
15 “'\.___,,..\
-2 =

5 10 15 20 25 30
TimePoints

Figure 2-18 The profiles of Mandarin tones, obtainedn a simulation (adapted from Gauthier et
al. 2006:98). The black vertical line shows the paitthat is measured in the Jaminjung dataset.

The measurements help in defining the pitch targetgch are
described in more detail here. Note that thesergig®ns apply to the
targets in Mandarin and English, based on work by(2005), Xu and Liu
(2006), and Gauthier et al. (2007).

A High target (see velocity curve A in Figure 244&low, in which
the velocity is shown by the thick blue line and ghitch by a thinner red
line) reaches a peak in FO before the end of thaldg and this is reflected
in the velocity curve. As the velocity tends todseero after reaching the
peak, it often becomes negative by the end oflaldgl with a High target.

The reverse is true of Low target (D), which reacarough early
in the syllable, its velocity then tends towardsozer it can even have a low
positive value.

A further static target is posited, the Mid targetvas found that the
targeted FO for the mid target is about halfway/eein the highest and
lowest FO values of the full targets. A further ideteristic of the Mid target
is that it is implemented with weaker strength sthacounting for the
decline in FO encountered in a succession of dglalith Mid targets
(Chen and Xu 2006:65-70). Indeed studies of Engjlisimation suggest
that an unstressed syllable may be representedtagia target [Mid], while
a stressed syllable may have either a static wamhjc target depending on

a number of lexical and postlexical factors (Xu ad2005).
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In the dynamic targets Rise (B) and Fall (C), thalwectional
movement reaches a desired velocity that is nat Zdris means that the
velocity of a dynamic tone should end at eitheositpre or a negative value
when its execution terminates (Xu and Liu 2006)eSénhigh (positive or
negative) values near the end of the syllable sstgbat the high velocity
itself is the final goal of the [Rise] and [Falflrgets (Gauthier et al.
2006:98). The targets are illustrated in a stylitgehion in Figure 2-19.
Velocity curves from syllables in Jaminjung reseimdpkhe stylized targets
are shown in Figure 2-20 with the correspondingtpitack of the 1U from
which the illustrative syllables are extracted.

Although final velocity is a good indicator of thaderlying pitch
target, it cannot be used without calling upongheh tracks and auditory
perception to determine the pitch targets. Thgasicularly evident with
[high] and [low] targets, which can both have vélpmeasurements
between -5st/s and 5st/s in Jaminjung. Furtherpiticd tracks of [mid] and
[low] targets may resemble each other, as sucaessigmid] targets often
decline gently over the course of the word, buy e easily distinguished
with the help of the final velocity curves and dody perception. In fact,
the combination of the final velocity curves, thep tracks and auditory
perception is needed in order to evaluate the padets. The examination
of the Jaminjung data suggests the following ramjdsal velocity for

each target, these are indicative only, as deviatimom these are observed

in the data:
[rise] 10st/s and higher
[falll]  -10st/s and lower

[high] between 0 and 5st/s
[low] between 0 and -5st/s

[mid] around Ost/s
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e

\

Figure 2-19 Stylised representation of the pitch t@ets. A [high], B [rise], C [fall], D [low]. The
thinner line represents the pitch, the thicker linerepresents the velocity. The dots on the pitch
line indicate the highest and lowest FO points dung the syllable.
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[fall [mid]
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woman-ERG/INSTR watch 3sg:3sg-see-PRS person

‘The woman is looking at the person.’
[JM:CS06_a036_01]
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the woman is staring at the person
0.8163 2.419

Time (s)
Figure 2-20 Examples of velocity curves for the tayets in Jaminjung, over one syllable; and the

pitch track of the IU from which they are extracted

Finally, Xu and his colleagues (2009) describeaariover effect’ to
explain the influence of the preceding target avaew target. That is,

during each target approximation, the state otaldtion depends not only
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on the discrepancy between the current state anthtbet but also on the
final velocity and acceleration of the precedinjabje. This effect would
gradually decrease over time. Thus the state miudation, as defined by FO
height, velocity, and acceleration, is transfeffrech one syllable to the next
at the syllable boundary. Such transfer of artimuriastate is assumed to
explain the phenomenon of FO peak delay in botk &t non-tone

languages (Prom-On, Xu and Thipakorn 2009).

2.4 Methodological considerations

The description of the intonational patterns ineeq language is
often (e.g. according to the AM model) based prilp@n the description
of its pitch patterns, by determining which porsare significant,
associating these with the segmental content atittieeances. Only as a
final step are the meanings of the patterns soliglour estimation, this
methodology is not optimal. Firstly, it dissociafgsnology (the labeling of
the contours) from phonetics. Arguably, phonologg eventually make do
without phonetics, but it can only do so after muehfication has been
conducted to ascertain the linkage between phoreslzations and
phonological representations. In a language thdessribed for the first
time, this step can not yet be taken.

By adopting the PENTA model for this analysis ahidigung’s
intonation, a different methodology is put forwafthe analysis starts with
an intonational function. Here, the three mostrofjeoted functions of
intonatiori* are investigated: dividing the stream of speett umits of
various sizes; highlighting certain parts of arrghce; and distinguishing
sentence types. Hypotheses are formulated asitgtiosodic encoding. In
testing specific hypotheses concerning links betwetonational functions
and prosodic features in a dataset built from spwdus speech, efforts
must be made to avoid circularity. Consequentlyaskets are constructed

2L Although these are the most frequently cited ugdéstonation, the PENTA model does

not limit the functions which intonation can be dise express (Xu, p.c).

77



with carefully selected utterances best fitting ¢hieerial descriptions for
each function. To prevent circularity, the follogimeasures have been
applied, where feasible:
» the units of analysis are defined according teedatthat are as self-
contained as possible (prosodic criteria shouldvmeded);
« the annotation and analysis remain independeradf ether;
» the subsets analysed contain comparable tokersnu as such is
possible in unrehearsed spontaneous speech data.
All utterances are transferred into PRAATEXtgrids. The FO contour of the
tokens is calculated and visualized with the hélBraat. The speech signal
and the spectrogram are used to confirm boundanégarse the tokens
into syllables. Syllables are measured from consboaset to
vowel/consonant end, from the beginning of the slopure or the
beginning of first formants in nasals and laterdlse end of a syllable,
when there is no pause, is the onset of the ndélabsy (closure of a
following stop, etc.). In the case of a followingyse, the end of the coda is
counted as the end of the speaker's oral noisen\tfieeunit ends in a creak,
the unit is measured to the end of audible phonafibese markings are
based on the discussion of methodological issusscaged with segmental
duration in prosodic research in Turk et al. (2006)

Once the utterances are segmented into syllablessumements are
effected, including duration, pitch, and velocitytensity is no less
interesting a correlate, but it must be excludedhfthe analysis because of
the uncontrolled nature of the recording conditidnang fieldwork. A
scripg® is then run through the resulting Praat textgride average values
of FO and duration are the results of ten measunesyaver each marked

syllable (or pause), including the onset and argacmnsonants.

22 For the analysis of the digitized audio data, PRAA programme especially developed
and designed for speech analysis by P. Boersm®awkenink at the Phonetic Sciences
Department of the University of Amsterdam, was u$edfurther information, see:
http://www.fon.hum.uva.nl/praat/).

2 Downloaded from Yi Xu’'s websitattp://www.phon.ucl.ac.uk/homelyi/tools.html
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The following measurements are used.

Mean FO— Average of all FO values in a syllable, in Hz.

Excursion size— Difference between the max FO and min FO expkss

semitones for each syllable.

Pitch reset— Difference in Hz between mean FO of the firdladje of a

unit and the last syllable of the preceding unit.

Final velocity— Velocity is a measure of the instantaneous refté®

change expressed in semitones per second, takepoatt earlier than the

interval offset (here 30ms). It is an indicatotloé slope of the underlying

target of the interval.

Duration — Time interval between the onset and offset efdyllable, in

ms. Affinity index or inter onset interval — Timeterval between the onset

of one syllable and the onset of the subsequelatidy] expressed in ms.
The Hertz scale is linear and the semitone scaldagarithmic

transformation of the physical Hertz scale, coroesiing better to our

perception of pitch. An octave is the interval begw two tones whose

frequencies are in the proportion of 2 to 1; a $ena is 1/12 octave, or a

6% change in frequency. Figure 2-21 is an illugirabf the conversion

table from Hertz into semitones, with a basis dfis@see Nolan 2003, for

an evaluation of different pitch scales).

Semitones

s &
N

100 =
“__4__.__4--"
0 T T T
0.00 10.00 20,00 30,00 40.00
Semitones

Figure 2-21 The relation between Hertz and semitoneds the range 50 to 500 Hz (from Nolan
2003:771).

The raw data are then transferred into Excel atadtire statistics
analysis package SPSS, in order to make qualitatidequantitative
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comparisons of their commonalities and differendé® descriptive
statistics presented in this study are based oratheneasures. The same
steps are taken at the beginning of each anaRisstly, the pitch range of
each of the speakers in the dataset is calculdtatis to say, the interval
between the lowest and highest pitch levels thaghr@ver the duration of
the text. The following formula is applied, wherad®sp stands for a
speaker’s FO range, and FOmax and FOmin standssither maximum and
minimum FO respectively:

RngFOsp = FOmax — FOmin

Secondly, a statistical test is conducted to chdoither there are
significant variations between the tokens in thaskts. In almost all
situations, the variations between tokens weredmot to be significant,
thus showing that the tokens are fairly homogenamaisthat they form a
comparable set. In order to avoid unnecessaryitiepethis part of the
analysis is not mentioned, except when the regulisate significant
variations between the tokens.

The analyses of the measurements allow us to eedlva validity
of the posited hypotheses. Only then can the dpexfrelates be

associated with the functions they encode.

2.5 Conclusion

In this chapter, the basic notions necessary tductrthe analysis of
the prosody of Jaminjung were introduced and tkerttical framework
adopted in this research, the PENTA model, waseptesd, as well as a
survey of methodological considerations. The néspter will begin the
analysis of the Jaminjung data with an examinatiits prosodic

constituents, under the grouping function of intamra
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Chapter 3 GROUPING

As stated by Ladd, one of the “most basic useatohation is to
divide the stream of speech into chunks” (2001:).38his chapter will
look at how the function of grouping, or of demairg significant units of
speech, is expressed in Jaminjung. The working tgsis is that
Jaminjung has four levels of grouping cued prosaltyicThe potentially
relevant phonetic parameters for the encodingegehevels will be tested.
This chapter is organized as follows:

In section 1, matters related to prosodic phraanmegntroduced: the
prosodic units often described in the literatubhe; prosodic correlates
usually associated with the encoding of prosoditsuthe view of the
grouping function in the PENTA model; as well dsrigf survey of
prosodic units described in other Australian largsa

In section 2, the units tested in this chaptelr@reduced together
with their morpho-syntactic correlates. Before d&sing criterial
considerations, it is worth mentioning again tlnat $peech data analysed in
this study is from a language that has no writtadition and is not yet fully
described, and that all materials issue from thesicription of natural
speech. As a consequence, a basic unit of anadysiarked during the
original transcription of the Jaminjung data. Iltasmedintonation unit(1U
hereafter) and corresponds to a meaningful sttspeech, usually
bounded by pauses. This perceptual parsing antifglm# 1Us is done
before any acoustic measurements. The grammanohjiag suggests
four possible levels of grouping: prosodic wordsgsal constituents,
intonation units, and prosodic sentences.

Finally, in section 3, the results of the analydishe Jaminjung data
are presented. The analysis will consist of a stfdfze phenomena
associated with the posited units’ boundaries amdprises:
at the right-edge: final syllable lengthening; fipdach target; phonation
event (creak), pauses, and affinity index, a meastithe Inter Onset
Interval, including syllable duration and followipguse (if present), and at

the left-edge: pitch reset and initial tone.
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3.1 Prosodic units

In the PENTA model of intonation (see §82.3 for k fwesentation
of the model), grouping is considered as a comnativie function
independent of other functions (Xu 2008:17), angsttioes not preclude a
hierarchical organization of the constituents as itnderstood in the
prosodic hierarchy theory discussed earlier (8262.% is nevertheless
possible to envisage an organizational orderingro$odic units within the
PENTA model, with units ranging from smaller togar under the grouping
function. Determining the relevant units and hoeytlare encoded in a
specific language is part of the descriptive puepaisthe PENTA model.
Ideally, boundary identification should be basedrdarnal criteria, that is,
on phonetic cues present at the actual boundarynk@nce, Knowles
(1996:96), for the SEC corpus, describes the baymafea unit as a ‘cluster
of discontinuities’. These discontinuities are rethto prosodic cues such as
pauses (both at the beginning and the end of & anidcrusis (beginning),
tonal reset on unstressed syllables (beginnindg)nal lengthening (end)
(Cruttenden 1997, DuBois et al. 1993, Di Cristo hligt 1998), they are
discussed in some detail in §3.1.4 below. It isewithe specific aim of this
chapter to investigate what this cluster of distaunties is made of for the
prosodic units of Jaminjung. Until they are fouhdwever, external criteria
— morphological or semantic are used to define which units to investigate.
The analysis presented in this chapter is thustbasehe following
methodology: the potential units in a dataset iimg) of narrative texts are
labeled; these posited units are defined on mogymtactic grounds. A
guantitative analysis of the prosodic cues atéffteelnd right edges of the
potential units is then conducted in order to deiee which of the
correlates (if any) can be associated with anjefaotential units.

The structure of Jaminjung grammar suggests fotarpial units of
grouping: two units smaller than 1Us, establishedrmrpho-syntactic
criteria; prosodic wordsandphrasal constituenfsand one unit larger than
the IU, referred to agrosodic sentencestablished both on prosodic and
syntactic criteria. They will be introduced at I&mgn the following section,

starting with intonation units.
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3.1.1 Intonation Units

A basic unit of analysis is recognized in intonatiesearch, here
referred to agmtonation unitfollowing Chafe (1994, see also Di Cristo and
Hist 1998). A similar unit has been calliethe group(Halliday 1967),
intonation group(Cruttenden 1997, Brazil 1997pne unit(Crystal 1969),
intonation phras¢Beckman and Pierrehumbert 1986, Selkirk 19Bdath
group, andsense grouO’Connor and Arnold 1973). Their respective
definitions vary according to whether they are blase phonetic, semantic
or syntactic properties.

As mentioned above, the criteria used to definauthts to
investigate in this chapter are mainly morpho-sgintabut for IUs, it is
difficult to abstract completely from prosodic eria, a problem noted by
many researchers (see Ladd 1986 and Swerts 196balia). Ladd (1986),
for example, points to the risk of circularity wihgeneral definition of IPs
(equivalent to IUs in this study) as the largesirpsiogical chunks into
which utterances are divided, extending from phenetically definable
boundaryto the next, which have a particular intonationalcure and are
assumed to be related to the syntactic or discdevet structure. He
explains that usingoundariesas a definitional characteristic introduces a
phonetic element in the specification of the dorsaiwer which the
phonological structure is specified. Hence, if stmmgy is structurally an IP
then it is assumed to have boundaries, and if dongehas boundaries, it is
assumed to be an IP. By taking into consideratiernvery basic nature of
speech, this problem of circularity can be, if dotumvented, at least
understood. IUs are units of speech, which hastmsic temporal
dimension: speech occurs over time. Only oncedahmbral grounding of
IUs is established is it possible to link them wather levels of analysis.
Alternatively, some researchers suggest uiegcontouras definitional.
DuBois and Schuetze-Coburn’s (1992:229) often-gluidedinition is a
good illustration. An intonation unit is “a stretohspeech bounded by a
single coherent intonation contour” linked to adtional, syntactic,
semantic, or informational content. In practicewbwer, as Cruttenden

(1997:29) points out, the segmentation of speeichliss based on the
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observation of contouiis not always straightforward, and units are often
detected primarily by their boundaries. This i®dlse case in the AM
theory, where the intonational phrase is delimiigé boundary tone.

The works of Chafe (1980 and later) and DuBoid.€t1893) have
been very influential in establishing the 1U asaagib unit of speech
analysis. Chafe’s definition is anchored in cogmtiwhich plays an
important role in its construction. For him, pedplainds contain a vast
quantity of information or knowledge and only a drpartion of this
knowledge is called upon at any one time. Thisvadtiformation is stored
in the short-term memory, which, according to Gedvijller (1956), can
handle only seven items (plus or minus two) abteetiNext, Chafe
associates IUs with clauses, making use of Halldd@aga (1994:295) that a
clause usually coincides with one unit of inforroatiHe thus describes the
relationship between IUs and clauses in the folhgamanner:

“Each clause verbalizes the idea of an event ¢oe,séad usually each
intonation unit verbalizes a different event otestaom the preceding”
(1994:69).

Thus speakers choose how to organize informatiush jrgionation
(through phrasing in this context) reflects thelseices (see also discussion
in Miller and Weinert 1998:79). A fairly natural cespondence between
clauses and IUs is thus established and many asa#ye built on this
assumption, e.g. for English, Mandarin Chineseadage (lwasaki and Tao
1993), and Wardaman (Croft 1995; see Di Cristoldinst 1998:36ff for a
general discussion).

Another question, often debated in the literattegards the degree
of independence of IUs with respect to grammastaicture (Fox
2000:289). It has been observed — and this isquaatily relevant to the
study of Jaminjung — that IUs are not always coesitee with clauses.
They may correspond to grammatical units smallen t clause, such as
clause modifiers, topicalised items, or parentlaétiemarks (Cruttenden
1997:72). This observation is confirmed by the liis¢s involved in the
preparation of the C-ORAL-ROM, a multilingual resoel which aims to
provide a comparable set of corpora of spontanspaken language for

four Romance languages. Not only do they find #$soaiation of clause
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and IU limiting, they are even weary of definitionkich associate
predicates to IUs, noting that on average 30% afititheir corpus are
verbless (Cresti and Moneglia 2005:15). Their sotuis to define IUs
(utterances in the C-ORAL-ROM context) as the lisga counterpart of
speech actanderstood in the sense of Austin (1962) as “attees that
serve a function in communication’, which are boeohtdy breaks or
‘silences”.

In this study, the first parsing of speech intatsis done during the
original transcription of the Jaminjung recordiragal thus necessarily based
on perception. Semantic criteria are also calleshup the initial marking,
inasmuch as the perceived units corresponds tat afusense’.
Importantly, this perceptual parsing is done befaral devoid of, any
acoustic measurements. For the purpose of thig,samdiU is defined as a
meaningful stretch of speech, often correspondingdlause (but not
exclusively), and bounded by a pause (but not adyvayhe syntactic
correlates of the units will be described furtheg8.2 below.

3.1.2 Units smaller than the IU

Much effort in prosodic research has gone intonited the
correspondences between phonology and grammar,specéically, on
defining how phonological processes map to prosddiains of various
length (phrasing), and how these domains may bentrgd, particularly in
the AM and prosodic hierarchy frameworks. Tayld(®2:116) suggests
that the problem can be described either with p-town’ or a ‘bottom-up’
approach, phrasing being dictated by the lingustigcture in the former,
or by the prosodic cues heard in real speech (pgusming patterns, pitch)
in the latter. He goes on to point out that no nhbds managed to do both
satisfactorily and reconcile the results. | wilppa mixed-method in this
study, as it is almost impossible to restrict aliiefinitional criteria for the
posited units to prosody or to syntax only.

The first unit larger than a segment is the sy#alilis notoriously
difficult to define, whilst at the same time deemguversal. It seems to

have a psychological reality, in the sense thaspeak with syllables, not
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with sounds. Jaminjung speakers, for example, speatusly break down
words into syllables in slow speech. For our puepdss defined as an
ordering of sounds (Fox 2000:51) which has a stinecta central peak of
sonority (usually a vowel) and the consonants ¢hegter around this central
peak.

Larger units are callephonological wordor prosodicword, often
used interchangeablywill prefer prosodic wordn this study.
Phonological/prosodic words are defined as beiegittmain of word
stress, phonotactics and segmental rules (Peperk@88%15). The terms
need to be distinguished from the more generabstictentity,lexical
word, defined as an item “which is stored in the medietionary or
lexicon” (Cruttenden 1997:23). Lexical and phonatagfprosodic words
may often be equivalent, but it should not be agsithat what is a word in
syntax and what is a word in phonology are alwayswalent. Morphology
and phonology do not always coincide, and phenorsaol as derivation,
compounding, and cliticization involve phonologipabcesses that can span
domains larger than a lexical word.

Another domain is usually recognized between tlosqutic word
and the IU: the@honological phrase (phrasal constituemtthis study). It
accounts for some processes that cover more thaprosodic word but are
still contained within an IU, for example, thaisonin French (Cruttenden
1997:24). It often corresponds with major syntactiostituents, although
the reverse is not true.

Other degrees of phrasing have been reported to between the
phonological/prosodic phrase and the 1U to accémmarious processes in
different languages, for instance major vs. mirftmiage (Selkirk and
Tateishi 1988), or intermediate vs. accentual gh(Beckman and
Pierrehumbert 1986). The temucentual phrases used mainly in the AM
and prosodic hierarchy theories (§2.2.3.5) to des¢he domain of the
pitch accent and does not figure in the prosodicanchy itself.

For Jaminjung, prosodic words and phrasal constituare posited.
Identifying prosodic words in Jaminjung as beastrgss would again
entail a certain degree of circularity. Insteada ifirst step, they are defined

using morpho-syntax criteria: prosodic words aeetthits resulting from
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the joining of a root and its affixes. Some phogatal processes (excluding
stress) also apply to these units, they are destiib83.2.2.3 below. There
are many clitics in Jaminjung, their very definitiand the place they should
occupy in phrasing pose a specific difficulty. Hoe purpose of this study,
units created with a root and a clitic are alsatid as prosodic words; this
question will be discussed further in §3.2.3.1.

Phrasal constituents (the term is preferred to plogical phrase)
are also posited, also defined on morpho-syntaectiands, referring
specifically to syntactic phrases such as noungasr@\Ps) or complex

predicates. They are described at length in 82 2&low.

3.1.3 Units larger than the IU

Phonological models of intonation usually resttingir analysis to
that of the intonation unit, considering that phmeoa involving larger
stretches of speech are discourse related. Howeay researchers
working with spontaneous speech have found thatexted speech exhibits
patterns that span segments larger than the IWlesctibe a larger unit,
often called theitterance

In the British tradition, a larger unit, tiparatone,is defined as “a
coherent formal sequence of intonation units, agais to the concept of
‘paragraph’ in writing” (Crystal 2003:336). It ispwever, usually
considered to be shorter than a written paragrBpbw(n et al. 1980:26). It
is delimited prosodically by a high onset and ayvew pitch and a pause at
the end. In Brazil's (1997) discourse intonatixtual structure is signaled
via thekey, the baseline connecting the low pitch in suceeskis. Lehiste
(1975) based her analysis on gegagraphin her investigation of the units
found in speech production and perceptiora study of Mandarin, Tseng
and Chou (1999) use the teprosodic grougor such a larger unit.
Wichmann refers to spoken senten¢2000:128), a notion based on the
work of Schuetze-Coburn et al. (1991), which shotred, in English,
declination is not reset at each U but rather @avset of IUs. Ewing
(2005:171), in his study of Cirebon Javanese, sdfetheprosodic cluster

which has an overall intonational trajectory, allmeit necessarily a down-
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drift as found in English. He chooses this ternit dees not imply

“syntactic completeness, as [does] the term prassehitence”. He
nonetheless likens prosodic clusters to Chafsisodic sentencand
PoedjosoeddarmoigtterancesGenetti (in press, 8) notes how speakers of
Dolakha Newar, a Himalayan language, use intonatimrganize prosodic
units into macro-units which she cgtisosodic sentencesghich “function

in narrative to produce prosodic cohesion overraler of independent
prosodic units”These may coincide with syntactic sentences, bt no
necessarily. Genetti points to similarities betwdenprosodic sentence and
the paratone mentioned above.

In this study, the termrosodic sentenceill be adopted for units
larger than 1Us, precisely because of the notiolcaiesion’ it implies. It is
preferred to the very common ‘utterance’ as thieitas also used in a
general way to refer to any stretch of speech, umishng its descriptive
capacity. In the transcription process, a grouhigitonation units which
forms a coherent semantic unit is marked as a drosentence. It is worth
stating again at this point that that the defimitad the posited sentences
whose prosodic correlates are tested is based filiroa semantic and

syntactic criteria.

3.1.4 Prosodic cues associated with the boundaries of prosodic

units

Prosodic units are identified by prosodic eventsuogng at their
boundaries. The cues that are commonly associatedwaundaries will be
briefly introduced here.

The most obvious indicators of boundaries betwe®ets are pauses.
According to psycholinguists such as Goldman-Ei€l&68), pauses reflect
the planning of forthcoming verbal output or therigration of
information’. Grosjean et al. (1979) have showrt tha occurrence of
pauses can be related to syntactic structure: tre scomplex the syntactic
constituent is, the more likely a pause is to ocAilso, after reviewing
current research in the variables determining tweiwence and duration of
pauses, Krivokagi(2007:4) states that
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the main conclusion to be drawn from these studiéisat length of

prosodic utterance plays a role in pause placearahpause

duration and that syntactic structure has a largect on pause
placement and duration, but does not fully deteenitin

Yang (2004) finds that pauses correlate fairly weth phrase and
boundary marking in English and that the duratibthe pause is
significantly correlated with specific boundarytsta Choi (2003) finds,
similarly, that pause duration increases from nouaralary to intermediate
to intonation boundary. Fletcher et al. (2004:488)gest three levels of
constituency in Dalabon, a language of Northerntralia, cued by the
degree of juncture (pausing): a minimal juncturereen adjacent words; an
accentual phrase; and a full intonational phraatithalmost always
followed by a silent pause. Pauses may yet sehar @iinctions in
spontaneous speech: in expressive speech, thegeddor emphasis or
dramatic effect; in conversation, they act as dgyfa turn-taking and
possibly changes in topic direction, and are, ab sooundaries of some
sort. For a review of the research on pauses iectpesee Zellner (1994).

Other cues have also been associated with prosods:
boundaries, for instance, a more or less abruptgghan pitch, i.e. a jump
up or down in pitch, which cannot be attributedhe highlighting function
of intonation, or changes in duration, intensityd aoice quality. A change
in rhythm can also be associated with boundarygs;ally expressed as
anacrusig(Cruttenden 1997:26), which relates to the pattefraceleration
and deceleration during the utterance of a unttalrsyllables being uttered
faster than final syllables.

An important cue associated particularly with tbi boundary is
pitch resetwhich refers to the difference in pitch between &djacent
units. Pitch tends to decline in the course ofia (@2.1.2), but is generally
reset at the beginning of the adjoining uAiteset is said to occur when the
FO values at the onset of the second unit are rdbrkégher than at the
offset of the preceding unit (Cruttenden 1997:3D-B&search has shown
that stronger pitch resets usually correspond teeragnificant boundaries,
at least in English (Wichmann 2000) and in Swed&kerts 1997).

Oliveira (2003:1) observes that “the melodic didourity that occurs
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between information units — a consequence of theralbdeclination of
pitch in the course of an utterance — is an impartae for discourse
segmentation”. He shows that pitch reset is a secyrate indicator of
discourse section boundaries, for example in praeddexts in Suy4, an
endangered language of Central Brazil. At the lef¢he utterance,
boundary strength is also associated with pitchtr&€3ook and Muehlbauer
(2005) report that in Nehiyawewin, an Algonquiandaage, the clearest
acoustic signal to a constituent boundary is ehpitop preceding the
boundary and/or a pitch reset on the syllable valhgy the boundary.

At the right boundaries, syllables at the end afsuare usually
longer in duration than comparable syllables thatret near a boundary, a
phenomenon observed in many languages and posslibiguistic
universal. It is attributed to a slowing down dgyithe production of the
utterance, reflected in the signalfeml lengthening® the larger the unit,
the greater the degree of final lengtheffing/ightman et al. (1992), in a
large corpus study of English, found that lengthgrdifferentiates at least
three levels of boundaries: non-phrase final wardriolaries, intermediate
boundaries, and intonational phrase boundariesatiomal changes have
been observed even at smaller boundaries (Wag&) 20 help mark the
relative strength of individual word boundariesdilengthening leads to
longer duration of segments, usually of the vowlich may result in the
sounds being pronounced less loudly and clearly iimather syllables.

Final loweringsignals the right boundary of a prosodic declaeati
utterance in many languages (Selkirk 2003). Kansstaal. (2008:2), for
instance, have identified this parameter in a mmaitdialect of Kammu, a
Mon-Khmer language, where the “default pattern néatral utterance
uttered as one prosodic unit is a declining FO sewith a low (falling)

terminal”.

4 Vaissiére (1983:60) reports that this is a phemmmnealso observed in music, birdsong
and insects chirps.

% See Tuttle and Lovick (2007) for a similar studyhe Dena'ina language, Cambier-
Langeveld (1997) for Dutch.
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Phonation eveniglescribed as “controllable variations in the @i
of the glottis”, such as creaky or breathy voice,@so cues for identifying
prosodic units in many languages (Gordon and Lapkf@001) (see also
§2.1.1).

In the specific context of the PENTA model, sylbhsets are seen
as the locus of the co-onset of tone, consonadtyawel, based on
empirical evidence which continues to accumulateoAcept issuing from
these observations is the ‘time marker hypothgXig'2008:22) according
to which syllable onsets could be seen as time enarik speech.

A time marker is an event, such as the tick oalckhat serves as a

reference for the measurement of time and timing $yllable

onsets, where the unidirectional movements towaedrtitial C, the
first V, the tone, and possibly the phonation regisall start
simultaneously, seem to serve this purpose well.

In PENTA, it is considered that timing is of craldmportance for
speech and that duration patterns serve adfanty index,signaling how
closely constituents are relatdthe concept is based on previous
observations of the lengthening of final syllabbesir boundaries (Lehiste
1973), of the subtle durational changes at smbtbendaries that help to
mark the relative strength of individual word boards (Wagner 2005),
and of the often-noted presence of pauses. Thatgfindex iconically
encodes the relational distance between adjacestitients. It is measured
by adding the syllable duration to the pause domain other words, it is
the temporal distance between the onset of thewusyllable and the onset

of the upcoming syllable (calculated as the intesed interval, or 10I).

3.1.5 Prosodic units in other Australian languages

In this section, research on prosodic units in falistn languages is
presented. Many of the studies of Australian laggsaare developed within
the AM theory and the constituents’ definitionsereto this framework.

For Dalabon, a language of Arnhem land (NT), staithig Ross
(2003) and Bishop and Fletcher (2005) acknowletigeetlevels of

constituency: words cued by minimal junctures; atea phrases cued by a
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falling or rising intonation contours at the endaofvord, followed by a pitch
restart on a following word; and intonational plessvhich are almost
always followed by a silent pause.

For Iwaija (spoken on Croker Island in the nortmeost part of the
Northern Territory) Birch (2002) states that théyqerosodic constituent
above the foot for which there is clear evidendhésIP which is marked by
both tonal and durational features and containscéens marked by the
alignment of a pitch accent with the head of a.f&utch questions the
notion of a word unit, as a distinct constituewninfra phrasal unit, noting
that words uttered in isolation carry all the prdisdeatures associated with
a well-formed IP, be they durational or tonal featudemarcating
boundaries, or the presence of a head or nucleus.

In Mawng, spoken in north-west Arnhem Land, Helmigtgler
and Singer (2007) propose three levels of constdyiethe prosodic word,
the phonological phrase, and the IP; phonologibehges being marked by
local pitch resets. These IP phrase boundariefoarel at relatively major
(clause level) syntactic juncture points, suchfees a topic or a fronted
argument. There are also junctures at more minaastic juncture points,
for instance after the subject in a subject + \watpuence. The authors
suggest that the tonal marking in this case coaldrbindication that the
subject has been (vacuously) fronted, or couldpealised. They promise
further investigation to look into the way many fmdbs and predicates are
separated by prosodic juncture.

Bishop (2003) definethreeprosodic constituent levels: the
phonological phrase, the IP, and the utterancah®Kuninjku dialect of
Bininj Gun Wok in central Arnhem Land. She noteat the phonological
phrase in Kuninjku could correspond to the interiatedphrase in English,
as defined in Beckman and Pierrehumbert (1986)ceTare some
substantial differences, however, one being thauttit which defines the
relative prominence relationships between acceritsel intermediate phrase
in English and the phonological phrase in Kuninj&he goes on to say that
the phonological phrase in Kuninjku resembles notoeely the Japanese
accentual phrase, as they both represent the nlitomally demarcated

unit. She remarks, furthermore, that the phonokdgbrase in Kuninjku is
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most frequently isomorphic with the phonologicalrd/¢Bishop 2003:387-
388).

For Alawa, a neighbouring Non-Pama-Nyungan langu8barpe
(1972:34ff) describes a word, phrase and claussd,leithough the
differences between the last two levels are naircle

For Warlpiri, a language of Central Australia, Pamd and
Laughren (2004:6) propose to distinguish betweesgaic words and
phonological phrases. For them the first is the @larof stress and the latter
the domain of phonological rules but in this cdsedistinction is one
aiming at clarifying the processes observed in YWanvord prosody, not
necessarily a matter pertaining to prosodic caresticy.

Other studies of Australian languages usually miggtish at least a
word and a clause level. Patz (2002:35ff) thus riless the intonation of
Kuku Yalanji in southern Queensland in terms of dvsiress and clausal
patterns.

This first section has presented an overview ofartgnt notions
related to the analysis of the grouping functiodaminjung that will
constitute the remainder of this chapter. The dtéims of prosodic units
were reviewed, the prosodic parameters associatbgroesodic units were
introduced, the view of the grouping function ie tRENTA model was
discussed, and prosodic units in other Austrakagliages were presented.
This quick overview helps to position the resegmdsented hereafter in the
wider field of intonation studies. The next sectwitl introduce the
phonology and grammar of Jaminjung, to motivatectin@ces of potential

units tested in the remainder of the chapter.
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3.2 Outline of the grammar of Jaminjung, its (poten  tial)
prosodic units and their morpho-syntactic
correspondence

Firstly, a short overview of the segmental phonglagd
phonotactics of Jaminjung and of the structurds$yllables is presented.
Secondly, the potential prosodic units are intradlidogether with the

corresponding morpho-syntactic constituents ingi@@nmar of Jaminjung.

3.2.1 Introduction to the grammar of Jaminjung

Jaminjung shares many of its main characteristits ether
Australian languages (see Gaby 2008 for a briefoew®). It is said to have
free word ordéf in the sense that there isn’t a more frequentanerbasic
pattern in the ordering of the arguments in retatigth the verb (Schultze-
Berndt 2000:108). It also lacks a categeeyb phraseand lexical
arguments can be freely omitted in a clause.

Many of the characteristics of Jaminjung are atemd in other non-
Pama-Nyungan languages of Northern Australia. Agumoles, for
example, are shown by bound pronominals which latiat¢he verbs as
prefixes and by casearkers which attach to constituents of noun plsrase
suffixes. Jaminjung has complex predicates, arditie characteristic of
the linguistic area where it is spoken. They cdradisnflected verbs,
forming a closed category of around thirty membetsch associate with
members of an uninflected class of words, distioch nominals, referred
to ascoverbs(Schultze-Berndt 2002:39-40). Reduplication igjérent in
nominals and in coverbs. There are very few ddowat suffixes and when
they do occur, they usually do not change the dasse word to which
they attach. Finally, there is a lack of distinotimetween nouns and

adjectives.

% But see chapter 4, which investigates the podgsililat word order is conditioned by

information structure on a discourse pragmaticlleve
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In the next section, the term®minal coverbandverbcan refer
either to the lexical category (roots and stemgpdhe word forms

consisting of a stem and its inflections.

3.2.2 Phonology and syllable structure in Jaminjung

This is a presentation of the segmental phonoldgyaminjung,
describing its phoneme inventory, allophonic vaosmtand phonotactics.
The Jaminjung-Ngaliwurru dictionary database, ¢etleby Schultze-
Berndt, is used to obtain the quantitative dataexamples.

Generally, the main features of Jaminjung’s phogylare similar to
that of other Australian languages: it has “a tgflicsmall inventory of
vowel phonemes, and a relatively large number afgUistinctions for

consonants” (Gaby 2008).
3.2.2.1 The phonemic inventory of Jaminjung

3.2.2.1.1 Vowels
Jaminjung has three vowels with allophonic variagias indicated
in Figure 3-1. The front vowels /i/ and /u/ are thest frequent, followed by
the back /a/ and finally by the very rare /e/.
ifi,1. e 2](1316) u [u, u] (1589)
e [e]) (15)
a[ a, a. 2] (467)

Figure 3-1 The vowels of Jaminjung and the rates dheir occurrences (in brackets) in the
lexical entries of the database - as of 2009: thatdbase is continuously updated.

The vowel contrasts are illustrated is examplar{4honosyllabic coverbs.

4) bal [bal]  flat’

bil [bil] ‘bite (of louse?y

bul [bull]  ‘emerge, come out, come up, appear’
yarr  [jar] 'be in one ling'

wirr [jir] 'move along’

yurr [jur] 'rub something on’

A fourth vowel, /e/ is found in a few words. Ineview of the distribution
of phonemes in Australian languages, Busby (199@Ri&sifies Jaminjung

as a four-vowel system but notes that the stattiseofe/ vowel is uncertain.
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Chadwick (1977) describes a three-way vocalic opipos as does
Schultze-Berndt (2000), who notes that the vowebdeurs in a few
coverbs only, which, she goes on to suggest, doelleither loans from
neighbouring languages with four- or five-voweltgyss or actually sound
symbolic (Schultze-Berndt 2000:41, and 2001:355).

It has been suggested that languages with a srsali@f vowel
phonemes display a “greater variation in the preration of vowels”
(Pensalfini 2002:21). Jaminjung conforms to thiggya, with a fairly wide

range of allophonic variation in its vowels.

e /al The low central-back unrounded ¢an be realised as|] or as f],

or as p].

e /il The high front unrounded vowlhas allophonef (high close
fronted unrounded) found in open syllables gnghigh open front
unrounded) which occurs in closed syllables anth@asecond element
in the long vowel sequendgi/, as[e], and age].

e /u/ The high back rounddd] is sometimes realised ag which occurs
in open syllables; g8] (high open rounded) in closed syllables; oppas
(mid open back rounded) in some rare occurrences.

Long vowels are not common and can be said tmbedistinctive,
except in the last example, which is inconclusagethe name for birds are
often derived from their songs and the spellingginere is highly
onomatopoetic. In fact, most instances of longavels could be interpreted

as onomatopoetic, as is shown in the examples giverample (5).

(5) aa [a:] ‘interjection: ah I
yaa yaab [ia:] [ja:b] ‘stroke, touch lightly'
yaag [vazg] fish'
biib bib [bizb bi:b] ‘blow hom, noise of car horn'
liiny [iz n] ‘speech, word, language, talk’
niini [ni:ni] " finch, any small bird’
didid [didid] roll’
diidiid [dizd di:d] ‘pee-wee bird’
buu [bu:] ‘dive, enter water'
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3.2.2.1.2 Consonants

The consonant inventory is also characteristictibéoAustralian
languages (Dixon 2002). There are six places afidation: bilabial, apico-
alveolar, retroflex, lamino-dentgllamino-palatal, and velar; and five
manners of articulation: occlusives, nasals, léetslls, and glides. The
nasals and the occlusives have five places ofudation, whilst the laterals
have three. There are four liquids: the three déddeand a trill, the apico-
alveolar [r]. The inventory is completed by thrdielgs: one labio-velar, one
retroflex, and one lamino-palatal. Again, rathearelcteristically, there are
no fricatives and the voicing of the occlusiveaas distinctive. The

inventory is shown imable 3-1below.

I Apico- Lamino- Lamino-
Bilabial alveolar Retroflex dental palatal Velar
) p <b: toads t «rds t «thy c k «g/ks
occlusives _
833 343 169 91 678 396
m <m n {n: I, «rm n oy ) <ng:
nasals
595 441 133 307 593
L L alb £ dy»
laterals A
608 215 38
I «rre
trill
639
W OW I4r Jay
glides _
506 169 256

Table 3-1 The consonants of Jaminjung (from SchultzBerndt 2000:41). The pointed brackets
indicate the symbols used in the orthography to resent the sound. The numbers beneath
represent the rates of occurrence of the phonemes the lexical database of 2135 entries.

The lamino-dental occlusive /this very uncommon, with only 91
occurrences, as is the lamino-palatal lateral /ly/, with 3&hér
consonants, whose occurrences are restrictedt@rceositions, are also

less frequent, notably the retroflexes /rn/, /rl],with 135, 215 and 169

" This place of articulation is only found in Jaming, not in Ngaliwurru.
2 The phonemes will now be represented to in theirographic notation.

29 Furthermore, it is restricted to the Jaminjurgyppposed to the Ngaliwurru, dialect.
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occurrences, respectively. A closer look at phortais (83.2.2.2 below)
explores these restrictions further.

Occlusives (stops) in Jaminjung lack a voiced/Meie distinction.
Usually, an occlusive in initial and intervocaliogition is voiced, but is
unvoiced in word final position. Occlusives arewhas voiced in the
orthographic representation for convenience. Tlamptes in (6) below

show some minimal pairs with respect to place tbtaation in initial

position.
(6) burd [buf]  ‘burn country’
durd [dur]  ‘hold one’
jurd [cuf]  'piled up’
gurd [eur] ‘getup’
bard [baf] ‘coverup’
dard [daf]  ‘'stuck in throat
gad [gad] ‘eul’
thard [tar] ‘start’ (loan)

Nasals are very frequent. The contrasts are idtedrin (7) with some

minimal pairs below, with nasals in word initialcaword final positions.

(7 marda [mata] ‘antbed’
ngarda [mara] ‘anguish’
malany [malap] ‘taste’
myalany [nalap] ‘sexy”
nad [nad] ‘leaning on elbow’
ngad [mad]  ‘bogged’
warm [wan] ‘get hooked'
wang fwan] ‘look in vain’

The contrasts in the apico-alveolar, retroflex Emdino-palatal liquids in

final position are shown in (8).

(8) bil [bil] ‘bite’
birl bi]] ‘blow’
bily [bid]  ‘burst

Glides in initial position are illustrated with tinear minimal set in (9).
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(9) rang [ian]  ‘have its ears up, prick up its ears, be alert’
wang [wan] ‘look invain’
yanggi [jangi] ‘ask’

3.2.2.2 Phonotactics

In this section the phonotactics of Jaminjungthe.set of
permissible arrangements or sequences of souredpresented. It is
assumed that phonotactic constraints provide daruspeakers to identify
word or syllable boundaries.

The frequencies of occurrences of the phonemestialiand final
positions in the lexical units of Jaminjung arerakaed more closely. The
database comprises 692 coverbs; 1288 nominalsgfoe®uns, noun-
adjectives, locatives, demonstratives, etc), 5&jettions, particles and
clitics, while the remaining items form a group4@f elements that cross
categories. Inflected verb forms are not brokea their constituent
morphemes, because they often resyllabify and Isecauorpheme
boundaries are not always transparent. They asetthated separately.
There are 742 items in the paradigms for the 32atdéd verbs in
Jaminjung, but this is the list as collected s¢dad should not be construed
as a full set of paradigms (see 83.2.3.1 belovafdescription of these word

classes).

3.2.2.2.1 Initial position

All consonants, except retroflex consonants andtablateral, occur
in initial position albeit with differences in fragncy. /r/ in initial position is
only found marginally in a few coverbs. The ratésacurrences for the
segments in initial position are showrrigure 3-2below. The initial segment
in all word classes is always a consonant, withsthgle exception of the
interjectionaa corresponding to English ‘ah!’. The most frequiaitial
segments are the occlusives /b/, /d/, /g/, /) bitebial nasal /m/, and the
bilabial glide /w/. The apico-alveolar occlusive islmore frequent in
coverbs than in nominals, representing 10.4% t®&46the initial
segments in their respective categories. On ther dtéind, the velar
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occlusive /g/ is much more frequent in nominalsy¥®to 8.7% in coverbs,
and so is the bilabial nasal /m/ with 14.2% to 9.8ldes occur frequently
in word initial position in all categories. The lama-dental occlusive /th/ is
rare but still prefers coverbs, 5.1% to 1.7% of mats.

Unsurprisingly, the inflected verbs have a much kewried
segmental inventory in initial position, with orfiye consonants and one
glide, reflecting the initial consonants of the bdypronominals which are
always prefixed (83.2.3.1.3). The initial segmearts not different from that
of the other categories, except that the laminatphglide /y/ is relatively

more frequent.
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307
20— —
5
)
™
[
[«
107
0 8 P
rm 17 1717 1vr17nv 17 17T 71T 1T 1
ab dg j I mnngnythw vy
sOm
coverhs
30—
EED-
)
)
™
[
[«
10
D Ml Al
III!IIIIIIIII
I

I
m nngny r thw y

sgm

b dg

inflected verb forms

309

Figure 3-2 The rates of occurrences of segments imtial position in nominals and others word
classes (interjections, particles, etc), coverbs drinflected verb forms expressed as percentages.
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3.2.2.2.2 Final position

Segments in final position are examined next. Timg, vowels are
part of the inventory, in fact, in total, 40.9%adf mono-morphemic words
in Jaminjung end in a vowetigure 3-3. In final position, the lamino-dental
occlusive (/th/), lamino-palatal lateral (/ly/),caglides (/w/, /r/, and /y/) do
not occur.

There is a marked difference between the segmadiagnominals
(and other word classes) and coverbs. Vowels efel @hominals, but
only 23% of coverbs. Occlusives account for 16.3fb 42.8% of nominals
and coverbs, respectively. The nasals are faidgecht 27.9 and 21.8%. The
laterals and the trill, even if altogether muclsl&equent, still display a
difference in their rates of occurrence with 3.18d &.2% for the laterals,
and 2.6% and 6.1% for the trill. Glides do not disuaccur in word final
position, except in a few cases where they arevat by a vowel.

In short, nominals are more likely to end in vowelkile coverbs
tend to end with consonants, more often occlusivesmsals.

As to the inflected verb forms, they are most lkigl end with the
vowel /a/, accounting for 45.4% of all items, othweither of the two other
vowels /i/ or /u/, in 13.1% and 11.7% of all cas&l$ogether, vowels
account for more than 70% of all final segmentalinnflected verb forms.
Otherwise, the final segments are either the kaladyi lamino-palatal nasals

/m/, Inyl/, or the occlusive /j/.
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Figure 3-3 The rates of occurrences of segments iimdl position in nominals and others word
classes (interjections, particles, etc.), coverbsid inflected verbs expressed as percentages.
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3.2.2.2.3 Consonant clusters

Jaminjung allows a limited number of consonantteliss which
appear predominantly in syllable codas. Clustensbeacomposed of a
lateral (/I/, Irl/), or the trill (/rr/), followedy the bilabial or velar occlusive
(/b/, Ig/kl), or the velar nasal (/ng/) (Schultzeri&dt 2000 and 2001), thus:

(10} <|b= balb ‘struck flat’ cv
<lg= bulg ‘take out guts’ cv
<rig= garlg ‘push’ cv
< ring> jabarlng frog' n
<Irg= dirrg ‘tied up, bound’ cv
<rrh> Jaburrb ‘wade, walk in water cv
<ITng=. dirmg ‘fart’ cv

In word initial position, there is only one pertad cluster, the velar
occlusive /g/kfollowed by the lateral/ which occurs only once in:
(11) <gl=  gladbug fruit of grewia breviflora' n

It is very rare in all positions in any case, ocmg in 8 nominals
and 1 coverb in the database.

The rate of occurrences of the consonant clustensord final
position is shown in Table 3-2. Although heavy alles are not very
frequent overall, with only 5.5% of all the entrieshe database, it is
interesting to note that coverbs are much mordyliteeend with consonant
clusters: in 12.5% of cases, with a much higher ohtoccurrence in one-
syllable coverbs (7.5%), compared to only 1.9 %threr word classes.

Heavy syllables do not occur in verb forms.

nominals coverbs totals
Nb of syll Frequency Percent Frequency Percent Frequency Percent
1 2 0.1 52 7.5 54 2.6
2 19 1.4 32 4.6 51 2.5
3 6 0.4 2 0.3 8 0.4
4 1 0.1 1 0.0
total 27 1.9 87 12.5 104 5.5

Table 3-2 The rates of occurrences of consonant slers in word final position.

Verb forms, being never monomorphemic, have thgeltrnumber
of syllables with various structures, the most @rexgt being a quadrisyllabic
succession of open syllables, CV CV CV CV, followsdthe trisyllabic
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CV CV CV. Other frequent structures in verb forms the four syllables
CVC CV CV CV CV and the trisyllabic CV CVC CV.

Coverbs are special in that they account for 95 @&lanono-
syllabic words and mostly consist of a closed §§#a&CVC. They are also
the only ones to permit heavy syllables in the q@MCC). They are
otherwise mostly bi-syllabic, with the structure €¥C, CVC CVC or CV
CV. Tri-syllabic coverbs are also frequent, butgencoverbs are rare.

Nominals are mostly two or three syllables longeifimake-up is
quite comparable to that of the coverbs of sinléagth. Apart from the
structures noted above in bi-syllabic coverbs, otoenmon structures are
three open syllables CV CV CV, or two open syllalfldlowed by a closed
one, CV CV CVC. Five-, six-, seven- and eight-dyléeanominals are
marginally represented in the database and cousdideto be the results of
lexicalised derivational processes or reduplication

To look more closely at the types of syllables #rlposition they
occupy in the words, a filter is applied to distigh between open and
closed syllables. In initial position, open sylkebare much favoured,
accounting for 64.6% of all entries in the lexitams, although they are
more common in nominals than in coverbs, accourftn@1.8% and
50.8% of their respective entries. The count idlainmn inflected verbs,

with 66.31%. The counts are showrnrinle 3-3

Nb of syll nominals coverbs totals inflected verbs
Freq % Freq % Freq % Freq %

1

2 329 23.8 211 30.5 540 26 21 2.83

3 418 30.2 111 16 529 25.5 166 22.37

4 208 15 28 4 236 114 194 26.15

5 30 2.2 2 0.3 32 1.5

6 4 0.3 4 0.2

7 0.1 1 0

8 1 0.1 1 0

misc 1 0.1 1 0

Total 992 71.8 352 50.8 1344 64.6 492 66.31

Table 3-3 The occurrence of open syllables in initiglosition, shown by the number of syllables
in nominals, coverbs, the total for both, and theriflected verb forms.
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In word final position, however, there is a prefere for closed
syllables in lexical items: 59% of all the worddesith a consonant.
Coverbs are much more likely to end in a closethblg with an average of
77%, while only half of the nominals do (49.9%inflécted verb forms are
much less likely to end with a closed syllable hadtcount of only 33.02%.

Table 3-4summarises these findings.

Nb of nominals coverbs totals inflected verbs

syll Freq % Freq % Freq % Freq
1 6 0.4 183 26.4 189 9.1 4 .54
2 334 24.2 253 36.6 587 28.3 17 2.29
3 266 19.2 79 114 345 16.6 106 14.29
4 78 5.6 18 2.6 96 4.6 93 12.53
5 6 0.4 6 0.3 25 3.37
6 2 0.1 2 0.1 0 0

Total 692 49.9 533 i 1225 59 245 33.02

Table 3-4 The occurrence of open syllables in finalgsition, shown according to number of
syllables in nominals, coverbs, the total for bothand the inflected verb forms.

Word-internal closed syllables are found to occoraroften in
nominals and in verb forms than in coverbs. TabkesBows these results.
For ease of reference, the total number of 354-6-syllable words in the
database is given in the last line of the table.

Nb of nominals coverbs totals inflected verbs
syll Freq % Freq % Freq % Freq

3 111 8.0 23 3.3 134 6.5 87 11.73
4 80 5.8 6 0.9 86 4.1 87 11.73
5 7 0.5 0 0.0 7 0.3 37 4.99
6 1 0.1 1 0.0 0 0

misc 1 0.1 1 0.0 0 0

total 200 145 29 4.2 229 10.9 211 28.45

Overall
total 852 61.6 178 25.7 1030 49.6 640 86.26

Table 3-5 The occurrence of closed syllables ifiposition of words of 3 syllables and
more.

3.2.2.2.4 Reduplication

Partial or complete reduplication is very commodaminjung and
very productive. Monomorphemic nominals (includimauns, adjectives,

temporals, locatives and demonstratives), coverntd,some verb roots can
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be reduplicated. Reduplication serves to augmeimtensify the semantic
property of the word. In nominals, it has the fumatof indicating plural or
a multiplicity of referents, whilst in coverbs;akpresses extended duration,
repetition or intensity of events. The resultings can become lexicalized
and are counted as lexical items.
As mentioned above, in nominals they may emphdkzeguality or state of
the referent; reduplicated forms also include mglapt and bird names
which are often onomatopoetic. Reduplicated norsinah count up to 7
syllables, especially if a derivational suffix is@added. Some examples
are provided in (12).
(12) mawurduwurdu ‘small club’

barragbarrag  ‘diver duck, cormorant’

birdibirdij ‘gum tree species’

birdugbirdug  ‘jacana, bird specias’

ngurungurung “whisper, moustaches’
wirwiimawu  ‘glider possum’

In coverbs, reduplicated forms often describe dsdbnrepetitive or
continuous actions. Full reduplication often (bat always) involves
monosyllabic coverb roots:

(13) balabbalab ‘make dog tracks’
balthabalthang fall in small lumps’

durdurdub ‘roar, thundering noise’
girrgirrmib remember:CONT’
jurduyurdu ‘straight’

burrngburmg  ‘bubble, beil up’

warmngwarmg  ‘walk, go along by moving wings’
balabbalab ‘make footprints like that of a dog’
dirrbdirrb ‘make dots in paintings’

Schultze-Berndt (2000:78)otes that “reduplication has to be
distinguished from repetition of a coverb to icaillg represent a repeated
action; reduplicated coverbs only carry a singled\siress, while each
reiterated coverb receives its own word stresspeReed forms are
therefore labeled as two separate lexical uniteerdataset when they are
not lexicalized.

Reduplication is of interest because of the peroepf the correlate
of stress in its forms, and thus as an indicata pbtential prosodic unit.
When reduplication is complete, the resulting wdade®w the general
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pattern of stress falling on the first syllable .&83.4), with a secondary
stress on the reduplicated item. A more detailedyais of the phonological
processes involved in reduplication and their pitey with stress placement
is beyond the scope of this study, but would bmtafrest in describing
potential prosodic phenomena occurring within pdisevords.

To summarise syllable and word phonotactics, léxiogs must
begin with consonants, or with a glide, never vaitowel. The retroflex
Ird/, Irn>, /rl/ (except for a few rare occurrenoéshe glide /r/), the trill /rr/
and the lamino-palatal lateral /ly/ are not foundviord initial position, but
they occur in syllable onsets. Lexical units in dgung are more likely to
start with the occlusives /b/, /d/, /g/, /j/, thé&abial nasal /m/, and the
bilabial glide /w/. Glides do not appear in sylkalor word codas.

In final position, there is a marked differencevietn the segments
ending nominals (and other word classes) and itdteeerb forms on the
one hand, and coverbs on the other. The formemare likely to end in
vowels and the latter with consonants (or a clasdldble), most often
occlusives or nasals.

Consonant clusters occur very rarely in syllablsets, but cluster
from a small set of permissible combinations amammn in syllable codas.
The only and very infrequent cluster in word-iipasition is the occlusive
velar /g/k/ and the apico-alveolar lateral /I/. Gonant clusters mostly occur
in codas of mono- or bi-syllabic coverbs. This sarto distinguish coverbs
in Jaminjung which appear to have distinctive phogical forms as
opposed to other main word classes (nominals arixs\e

Basic constraints on syllable and word structurelmathus
expressed as follows: word forms are at least laisigd with the exception
of coverbs, and a few bimoraic nominals. Permistdthbles are CV, CVC,
or CVCC while the structure CVCC is only found mverbs. There are,
finally, some rare instances of CCV, or CCVC stuues.

After this review of syllable and word structuréds next section

will examine the processes that can cue word baiesla
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3.2.2.3 Word-level phonological processes

3.2.2.3.1 Deletion

In syllable-initial position, the glides /j/ and//wan be deleted in fast
speech when they precede the vowels /i/ and /uhatdhe syllables /ji/ and
/wu/are heard as [i] and [u]. In their analysigwb geographically fairly
distant languages, Djaru and Jingulu, Tsunoda (P83&nd Pensalfini
(2002:21-22) note that in the sequenges and/uww/, the semi-vowel is not
realised phonetically. The glide in intervocalicsimn can also be reduced
in Jaminjung, e.guwud ‘eye, seed’ can be realized[asd] or [juud]. The
reduction is most obvious in some of the formshefhominal
demonstratives which have been notedgiéyi)ya.

Deletion also occurs in the first dual exclusive &rst plural
exclusive pronominal forms and in the bound promaisi that prefix the
verb stems that are transparently linked to these:

(14)  yimnyi [yiripi] ‘prn 120U ABS’
vimag [virag] ‘prn 13PL.OBL’

Deletion of the initial glide results in a syllaldensisting of a sole vowel

sound, which can nonetheless bear word stress.

3.2.2.3.2 Lenition

Lenition a process by which consonants in medial or faaaition
are produced with less articulatory effort (Ladefdd 971:29) and often
occurs in unstressed syllables, has been obsarvedny Australian
languages (Butcher in press). Perceptually, lemitias the effect of
decreasing the contrastiveness of a sound.

Most relevantly in the context of this chapter, eron (1999:12)
has shown that articulatory variations observethersegmental level can
be conditioned by prosody, according to the paldicposition of the
segment in the utterance. She finds that the liptaition in prosodic
constituents is generally marked in terms of aléimry strength, in
comparison with non-initial positions. She goes@suggest that, while
most of these effects do not change the segmestsstiives, only their

realizations, it is possible that some of “thessifimnal characteristics may
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have been phonologized” (45). Functionally, theateons associated with
certain positions help the hearer deduce the pcesafira boundary. These
cues combine with other cues (FO, duration, etcdetftne prosodic
boundaries. Following Fougeron, Ingram and Laugli2&07:14) found, for
Warlpiri, that “left edge prominence marking wadisated by suppression
of consonantal lenitions in word/phrase initial grodt-vocalic posttonic
position”. The distributional analysis of phonetariants they present,
however, does not yield conclusive results thatldiallow them to
distinguish levels and positions in the prosoderdwichy; results which
might be due, they suggest, to the shortcomingseofoftware they used
for the research (Ingram and Laughren 2007:16)y Hne optimistic that
further work will lead to more decisive results.

In Jaminjung, the segments /b/ and /g/ lenify t Amd /j/ lenifies to
/yl. In nominals and coverbs forms, lenition ontfieats affixes (suffixes) as
in examples (15) and reduplicated forms as yutduyudu‘straight’ in
example (13).
(15) -bari ~wari denv. ‘having the quality of ..’

-burru ~wurru  denv. ‘having s.th., possessing s.th. propretive’

-garni ~wami case ‘over, because of, about’

-gina  ~wina case ‘for, for the benefit of, possessive, proprietive’
-gu ~Wu case 'to, for

For clitics, the lenition process is much less ewmid Out of the eighteen
clitics listed in the database, nine have occlisiueonset position, among

which the only reduced form is:

(16)  =jirram ~=yirram clitic “two/dual

Lenition also occurs in verb forms and accountgleralternations found in

pronominal and modal verb prefixes. Some stemsngodenition from an
initial bilabial stop/b/ or a lamino-palatal stofy to a glide/w/ and/y/
respectively, intervocalicall{Schultze-Berndt 2000:98-99). For example,

the third person singular verb forgani-wardagarra-m3sg:3sg-FOLLOW-
PRS is a result of this process from the steardagarraFOLLOW.
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3.2.2.3.3 Fortition

Fortition, the process by which a sound is replaced by dnelwis
stronger, or, in articulatory terms, which is prodd with an articulation
which presents a greater obstacle to airflow thinaiing vocal tract
(Ladefoged 1971:29glso occurs in Jaminjung, though with a much
reduced scope: in the ergative-instrumentative oesker and in the

collective clitic whose nasal onset is replace@bycclusive:

(17)  -ni~di case 'ERGATIVE’
=mulu, =murlu ~=burlu chtic ‘COLLECTIVE’

After examining lenition, fortition and deletion daminjung, a case
can be made for considering how these processgsrasedic constituency.
Lenition is more frequent in derivative suffixedazase markers, and much
less so in clitics. Clitics are described in moegad below (83.2.3.1.6), but,
as they raise some specific questions, they wibhrefly discussed here.

For the purpose of this study, clitics are exclakiwdefined in a morpho-
syntactic sense: they are considered to be chticsnot affixes because they
can attach to different parts of speech. The faatthe first syllables of
clitics in Jaminjung are much less susceptiblegtodaluced points to their
ability to form a unit of their own.

Finally, verb form alternations command some spepifocesses
which will not be discussed at length here (seaubof+Berndt 2000:98-99

for a full account).

3.2.2.4 Stress

It is very common to include an account of wor@ssrpatterns in a
language’s phonological description. The followia@ presentation of the
manifestation of stress in Jaminjung, based onesgionistic observations.
The correlates of the syllables at the left bouredanf units which can
associated with stress will be measured and dieduissg3.3.4 of this
chapter.

Stresds understood here in the sense of Cruttenden (199as “a

perceived prominence, however this prominencehgeaed” on certain
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syllables. In a general presentation of the subi€atjer (1999:143) lists

four cross-linguistics properties regarding womgss in so-called stress

languages:

* The culminative property: there is only one possitetak in a word. In
many languages, this applies to content words @mlgl,function words
are prosodically dependent on content words.

« The demarcative property: stress is often placed the edge of a
constituent. It helps to identify boundaries inesgge The favoured
positions for primary word stress, cross-linguistli, are (a) the initial
syllable, (b) the prefinal syllable, and (c) thedli syllable (in decreasing
order of popularity among the world’s languages).

* The rhythmic property: stress is organized in rhyithpatterns,
regularly alternating strong and weak syllablese $allest units of
linguistic rhythm are metrical feet. Trochees amefgrred but iambs are
also found among the world's languages.

* Quantity-sensitivity: An element that already hass intrinsic
prominence is more likely to attract stress. Fameple, stress tends to
be attracted by long vowels rather than by shoespor stressed vowels
tend to get lengthened, thus increasing syllablghte“Mutually
reinforcing relations of prominence and quantity highly typical for
stress systems”.

An interpretation of these properties based orfPEBRTA model is
that they are all possible encoding schemes availalbanguages to
demarcate a word unit.

Impressionistically, Jaminjung conforms to a vesynenon pattern
in Australian languagéswhere stress is heard on the first syllables, with
some variation as to the allocation of the secondtiess. By and large,
stress placement is assumed to follow a trochatenma(McGregor
2004:94). It is worth noting again that most acaswf word stress and its

placement in Australian languages are based opetweptions of the

% Some languages are reported to have stress geihdtimate syllable (see Pensalfini
1999, Bishop 2003, Pentland et al. 1999, inte).alia

112



researchers, with very few acoustic studies of vabrelss, with the notable
exception of Warlpiri (Pentland et al.1999).

A few additional comments can be made regardingpéneeption of
stress in Jaminjung. Firstly, each nominal stem) ¥&m, and coverb
receives at least one stress. Secondly, all waiskek (nominals, coverbs
and verbs) can take suffixes which can be a sipigtene or can contain up
to 3 syllables. Some of these suffixes may recsikess, at least secondary
stress. And thirdly, verbs are morphologically céempand the pattern of
stress on the initial syllables is not always &saichs in other word classes.
Jaminjung inflected verbs are composed of at iwasimorphemes: an
obligatory pronominal prefix and a root. They césodhave mood prefixes
and T/A suffixes. Verbs are minimally bisyllabigjttcan have up to 6
syllables. In verbs, it is not always clear whetsteess falls on an initial

syllable or on the stem following the pronominatfpx.

3.2.2.5 Summary

This section has presented an overview of the gbggand
phonotactics of Jaminjung. It was shown that thengimic inventory is not
dissimilar to that observed in other Australiangaages, with a limited
number of vowels and a large number of place armheradistinctions for
consonants. Lexical items in Jaminjung are mositty, three, or four-
syllable long; inflected verb forms tend to be lengcounting up to seven
syllables. One-syllable words are very rare in rm@ts, but not in coverbs.
Nominals and inflected verb forms are more likayenhd in open syllables,
and coverbs with closed syllables. Clusters ardrequent; they are found
mostly in syllable coda position and almost exaleli in coverbs.

Lenition is the main phonological process obselimethminjung.
The domain of lenition is the prosodic word whiamnsists of a root and its
affixes or reduplicated forms. Clitics are alsatesl as prosodic words in
their own right; however, further testing shouldphi@ determining whether
they form a unit of their own, as suggested byrttresistance to lenition.

Stress is perceived on the first syllable of conteords, another

widespread pattern in Australian languages. Ireatéd verb forms, the
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main stress may be heard not on the word-initishe, which is the

bound pronoun, but on the first syllable of therste

3.2.3 Prosodic units in Jaminjung

One of the basic assumptions in this chapter isutt@rances are
built up from smaller building blocks related toeoanother in a coherent
way. Four levels of phrasing are posited for Janmgj prosodic words,
phrasal constituents, intonation units (IUs), armspdic sentences. In this

section, their morpho-syntactic properties are dlesd in more detail.

3.2.3.1 Prosodic words

The labelprosodic words given to units consisting of content
words, or free morphemes (nominals, free pronocmgrbs, verbs,
interjections) and their associated bound morphdiceese markers,
pronominal prefixes, TAM suffixes, derivational rkars, and clitics). The
prosodic word is also considered to be the domiiheophonological
processes of deletion, lenition and fortition, ddsex in the previous
section.

The morphemes of Jaminjung, whether free or boaredbriefly

introduced below. Their possible combinations hentintroduced.

3.2.3.1.1 Nominals

Nominals in Jaminjung can be nouns, free pronoadigctival
nominals, adverbial nominals, demonstratives, atefiogatives, which
function mainly as constituents of noun phrasesirBlanorphemes in the
form of derivational morphology, case markers, alitccs attach to
nominals.

Nouns can be further subdivided into proper nokimship terms,
common nouns and numerals. Example (18) shows i apposition,
the first formed of the Kriol demonstratitieat with a proper nouiNawurla,
and the second of a possessive pronmarrgina an adjectival nominal
gujugu and a common noyayiny. The speech signal and pitch track —
speckled line — are also displayed.
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Free pronouns can be subdivided into three categqubssessive,
absolutive, and oblique pronouns. The first tworesecommon, tend to be
emphatic, and are restricted to animate refer@imis.oblique pronouns,
however, are relatively frequent, have a tendeaajiticise to the verb (or
another constituent), to be unstressed, and te-cedsrence lexical
arguments. The first person dual inclusive formmdi,is an exception.
Interestingly, Schultze-Berndt (2000:67) obserhed in some cases it is
not related to the semantic role of any participanhe event in question,
but refers to the speech act participants. Indbigext, it functions as an
‘evidential’, when the evidence is shared by bgbaker and addressee and
the speaker wishes to emphasize the shared ndttive information. This
use of the pronoun is attested in the corpus arehwised in this function,
mindiis translated as ‘on you and me’ or ‘you and mé&hiag’.

Adjectival nominals cover the semantic areas ofettision, physical
property, age and value. The other semantic am#aly associated with
the adjectival class are covered by coverbs in@djamg (Schultze-Berndt
2000:47). Adverbial nominals can be subdivided timtee nominals and
locational nominals. In example (19), the subor@irddause is formed of an
adverbial nominal bearing the subordinating cktma, balarrgu=mang
and the adjectival nominghrrij ‘cold’.

Finally, there are six demonstratives in Jaminjutigtinguishing
distal and proximal (based on distance from thalsgg, and a third form
which is used to refer to an entity that is ‘givénthe context of the
utterance. Each of the three demonstratives hasangs, adnominal or

adverbial.
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(18)
<that> Nawurla ngarrgina gujugu jayiny
that proper.noun 1SG:POSS big Mdbadzh

....that Nawurla, my big granddaughter,’
[IP:ES97_03_02]
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e that Nawurla ngarrgina gujugu jayiny
KR n prn.poss nadj n
that Nawurla, my big granddaughter
0 1.584

Time (s)

Figure 3-4 An example with 2 NPs in apposition, thérst formed of the Kriol demonstrative
with a proper noun, and the second of a possessippnoun, an adjectival nominal, and a
common noun. The speech signal and pitch track — epkled line — are also displayed.

(19)
balarrgu=mang garrij
outside =SUBORD cold

'Outside on the other hand (it was) cold.’
[DB:ES97_01_02]
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balarrgu=mang garrij
adv=clitic nadj
outside on the other hand (it was) cold
0.02722 1.158

Time (s)

Figure 3-5 The adverbial nominalbalarrgu

3.2.3.1.2 Case markers

Jaminjung has a fairly elaborate system of cas&ensmwhich are
treated as inflectional suffixes in Schultze-Belmdnhalysis. Some of them

could be treated as clitics on phonological groundthat they can be
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separated from the nominals by pauses, or bechagétive scope over the
whole noun phrase. Functionally, “they all servediate one constituent to
another, but may operate on different syntactielvn their prototypical
function, case markers operate on the clause Ielating arguments to
their predicates: (Schultze-Berndt 2000:52).

An example is given in (20), with the locative casarker-gi in a

stative predicate.

(20)
jarriny-gi ga-gba
hole-LOC 3sg-be.PST

'...it was in the hole."
[IP:ES97_03 02]
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jarriny-gi gagba
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itwas in the hole.

0.0006404 0.7565
Time (s)

Figure 3-6 The nounjarriny followed by the locative case markesgi.

3.2.3.1.3 Verb forms and bound pronominals

A crucial feature of Jaminjung is the division oégicative lexemes
into two distinct lexical categories. Verbs, thgtthose lexemes carrying
verbal inflections, constitute a closed class withund 30 members.
Members of an open class of uninflecting elemestsped coverbs, cover a
semantic area which is more usually covered bys/dybt also by adverbs
and adpositions, in other languages. Consequentiyicative expressions
are complex rather than simple, consisting of eedoand an inflecting
verb. The inflecting verbs are introduced here civerb category
immediately after.

The structure of the inflected verbs can be remiteskeschematically

as:
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(Mood1-)Bound Pronominals-{Mood2-)V Stem(-Tense/Aspect)
(Schultze-Berndt 2000:84)

In example (21), the sentence contains the intigadBE, bunyjuyu,
which can be analysed as comprising the dual bpumabounbuny-and the

present stemjuyu

(21)
garlagarla buny-juyu jarlig ... jirram
playing 3du-be.PRS child two

‘The two kids are playing,’
[JoJ:CS07_065 01]

400

3004

Y XTI TYYYS

. LT Y TYY

') oo 0000000 o0

1) . LYY} 0.........0000000.0...

2004

sec0ecctecee,,

100

Pitch (Hz)
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the two kids are playing,

0.1193 1.745
Time (s)

Figure 3-7 An example sentence containing the intresitive verb form bunyjuyu.

The affixes comprise pronominal and mood prefixes]
tense/aspect suffixes. For a number of verbs, sense/aspect categories
are expressed by stem suppletion rather than atitiix Pronominal
prefixes (see below) obligatorily occur in all véddoms (except in some
imperative forms with a singular addressee). Tamseaspect is only
marked in indicative mood (with the exception openfective
future/potential forms).

Verbs do not have non-finite forms; in Jaminjungyerbs may
fulfill the functions that are held by non-finitesb forms in other languages
(Schultze-Berndt 2000:84).

Four mood categories are distinguished in the taspect/mood
system: indicative, potential/future, irrealis, amgperative. The last three
categories are marked by prefixes to the verb stdnie the indicative is
unmarked. Tense or aspect distinctions are onlyenmaddicative and
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potential mood. Imperfective and perfective aspeetonly distinguished in

past indicative and potential/future forms.

3.2.3.1.3.1 Bound pronominals

All verbs take bound pronominals which attach aipes. These
pronominals express the person/number of at lesstogument. The
number distinction, however, only applies to higheimates while for
lower animates and inanimates, the singular fonrasiaed, though some
exceptions have been found to occur in the datau/&e-Berndt 2000:85).
Transitive and intransitive verb stems associatk two different
paradigms of pronominal prefixes. Morphologicatlye transitive
pronominals can be understood as being formed @pavts: the first being
the Actor (subject prefix) and the second the Ugder (object prefix). The
intransitive pronominal prefixes and the Actor pre the transitive
pronominals are mostly formally similar, i.e. promoal prefixes (unlike
NPs) display nominal alignment (Schultze-Berndt®88).

For the purpose of this study, verb forms are égtats unanalysable
morphemes, because the affixes that constitute, tiies@gmentable at all,
are often not syllabic. Furthermore, they have nbeen observed
separated by pauses, in slow speech for exampbppased to case
markers and clitics. For ease of identificatiornha figures illustrating the
examples in this section, they are shown with & d&$ between the bound
pronominal prefixes and the stem, but they arellystepresented without
this break.

3.2.3.1.4 Coverbs

The second lexical category in complex verbs iscbeerb’. The
term was selected because it shows both the depienakeire of members
of this class, and the fact that these lexemesguizalent in meaning to
verbs and adverbs of many other languages (Schémedt 2000:71). A
similar class of words is found in other Australlanguages, even if their
appellation differs. The same criteria as in o#estralian languages can be

used to distinguish them from nominals and inflegtverbs: distinctive
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morphological marking, differences in syntacticdtions, and phonological
and phonotactic peculiarities (83.2.2.2 Phonotajtic

Morphologically, coverbs are distinguished in ttrety do not take
inflections for any verbal category. The only datiens on coverbs which
do not result in nominalization are reduplicatiow anarking for continuous
aspectual character. Verbs cannot be derived finarbs.

Coverbs may take a sub-set of case inflectionsusectney may
function syntactically as the main predicate infiaite adverbial clauses,
whose relationship to the main clause is encodeal dgse marker in
‘complementising’ function (83.2.3.4.4) (Schultze+Bdt 2000:110).
However, they appear as part of a complex prediogiether with an
inflecting verb.

Coverbs are also distinguished by their phonoldgind
phonotactical characteristics. They are the ontghees which may form
monosyllabic words (apart from rare nominals). Thegy have certain
clusters in word-final syllable codas (e.g. /rrBg/ingarrb ‘gather, pick up
many things’), and may contain the mid vowel /&/i(edeb‘knock down’).
A subset of coverbs can be argued to be sound-dim{Bchultze-Berndt
2000:71, and 2001).

Another piece of evidence for the status of coverba distinct word
class is the existence of pro-forms consisting démonstrative coverb,
maja‘thus, do like that’ and an interrogative covestarndug‘how, do

what'.

3.2.3.1.5 Particles

Particles are free morphemes. They can be disshgdifrom the
major lexical categories of nominals, verbs, angkcos, in that they do not
inflect, and unlike clitics they are free forms wiican occur clause-
initially; however,particles such as thmigu‘only’or barraj ‘further’ may
also be cliticised to a preceding word. Prosodycdliey are interesting in
that they do not receive the prominence associatttdfocus (85.2.3.3.1)
(22) is an example, here the partiblegy showing some iconic

lengthening.
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(22)
diwu nga-yu bugu garrngan=binji=wung
fly 1s0:3sg-SAY/DO.PST  just blood=ONLY=JUST

‘ just chucked it away, just blood (i.e. just bdiag)’
[IP:ES97_03_02]
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diwu ngayu bugu: garrngan=binji=wung

cov v part n=clitic=clitic

| just chucked it away, just blood (i.e. just bleeding)

0 2.259
Time (s)

Figure 3-8 The particlebugu.

3.2.3.1.6 Clitics

For the purpose of this study, clitics are defimed morpho-
syntactic sense, and in a prosodic sense only dagbn that is to say, in
terms of morpho-syntax, they are considered tdibescand not affixes
because they can attach to different parts of $péedaminjung they are
enclitics in that they always follow another constnt.Prosodically, they
are integrated with their host and it is assumatlttiey are no different
from affixes. Whether a specific clitic domain d@giand, indeed, whether
all clitics behave in the same way, will requiretfier research.

For greater clarity in the notation, clitics arstadiguished from
suffixes by ‘=" rather than ‘-’ as a boundary syrmbo

The next set of examples show the clitimyang which is frequent
in the corpus. It indicates temporal successiagic shift, and can attach
to verbs (23), coverbs (24), or nominals (25)Kit®Il equivalent,=na, is

also very common.
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(23)

nga-jga-ny=biyang ah marlajagu thuny ga-yu
1sg-be.PST=now ah goanna buriegonnd 3sg-be.PRS
<ail go>

I'll.go

'l went away then, “ah, a goanna is buried in tfeigd, I'll go.
[IP:ES97_03_02]
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(24)
warranya=biyang nga-gba
remove.cover:CONT=now 1sg-be.PST

'l was scratching then.’
[IP:ES97_03_02]
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(25)
ngayug=biyang nga-jga-ny  guyawud
1sg=now 1sg-be.PST hungry

'‘And me, | was hungry.'
[IP:ES97_03_02]
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And me, | was hungry
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Figure 3-9 The clitic =biyangattaching to a finite verb, a nominal, and a covédy.

3.2.3.1.7 Summary prosodic words

In the previous section, the free and bound morgsemJaminjung
have been introduced. To understand how the lalbebgdic word is
applied, it is useful to summarize the permittechbmations of free and

bound morphemes, which can be represented schathatis:

Prefix Root Suiffix Clitics
nominal dernivational suffix case marker clitics
{bound pronominal) verl form (TAM) clitics
coverh dernivational suffix case marker clitics
pariicle
interjection

An illustration of the labeling used for the anadysresented in §3.3
Is shown in example (26) and Figure 3-10. The firstsodic word is a
nominaljarlig ‘child’; followed by janju-ni=marlang a demonstrative with
two bound morphemes, a case marker and a cliecthiind prosodic word is
the verb formganurrungawuthe fourth isvarrb-bina a coverb with a case

marker; the fifth iswvirib-ni-mij, a nominal with two case markers.
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(26) (also 102))

[jarlig] prosw  [janju-ni=marlang}rosw [ganurru-ngawu}rosw
child DEM-ERG=GIVEN 3sg:3pl-see.PST

[warrb-bina]prosw. . [wirib-ni-mij] prosw
be.together-ALL dog-ERG-COMIT

"That child saw them sitting together, togethehwiite dog.'
[CP:ES96_18_02]
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that child saw them sitting together tggether with the dpg
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Time (s)

Figure 3-10 A sentence segmented into prosodic ward

3.2.3.2 Phrasal constituents

The second syntactic unit which is tested for pdiasoorrelates is that
of phrasal constituenglso defined in terms of morpho-syntactic criteria
The constituents that receive this label can be:

* Noun Phrases (NP),

» Complex predicates (CP), which can consist edhawverb and an
inflected verb, or an inflected verb on its own,

* Non-finite predicates (nfP), consisting of a coveithout an inflected
verb,

» Particle group (PG), made of a particle and andiR, particle and a

CP, etc.

It is important to note that the label CP is exthtb include simple
inflected verbs, even if they are not, grammaticafieaking, complex
predicates. This is in order to avoid the labetbvphrase’ since this might

be taken to include a predicate and its directraenis, a constituent for
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which there is no evidence in Jaminjung on syntagounds. Each of these

is described further below.

3.2.3.2.1 Noun phrases

Some researchers have proposed that some Austiatigmmages do not
have noun phrases, interpreting co-referential nafaias always being in
apposition, “thus accounting for ‘discontinuous nqginrases’, and the lack
of a distinction between nouns and adjectives” (8zb-Berndt 2000:43).
This position is not upheld for Jaminjung, for whiniSchultze-Berndt
defines a categorypoun phrasesyith these properties:

» the noun phrase is the domain of case markingydséion of the case
marker with respect to the noun phrase is free,ish& may follow any
of its constituents.

» theappositioninterpretation mentioned above presupposes that all
nominals are functionally equivalent, whereas midgung some
nominals are restricted to functioning as headsadifiers (including
determiners), and some others may function as both.

Schultze-Berndt (2000:43) also uses prosodic aitarher definition of

noun phrases as “nominal constituents under aesinggnation contour,

which are not separated by pauses or other coastgtl This is mentioned
here, but is not used as a defining criterion ier phrasal units, with the
obvious aim of avoiding circularity.

Structurally, a noun phrase consists minimally oéfarential head,

which can be accompanied by one or more modifaerd, optionally, by a

demonstrative which functions as a determiner. drider of the constituents

in a noun phrase is free, except for the determfasiiemonstrative can
only occur once in a noun phrase, and always pescady modifier (if
present). That is, the determiner either preced#sinodifier(s) and head
noun (in either order), or it separates the heashramd a following

modifier” (Schultze-Berndt 2000:44).

a) (Det) (Modifier*) Head (Modifier®)
b) Head (Det) (Modifier*)
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3.2.3.2.2 Complex Predicates

In Jaminjung, the combination of a coverb and fleated verb
forms a complex predicate (Schultze-Berndt 2000.1T8omplex
predicates can be defined as predicates whichaanpased of more than
one grammatical element (either morphemes or wpedsh of which
contributes a non-trivial part of the informatiohtlee complex predicate”
(Alsina et al.1997:1). This type of complex vermswuction is commonly
found in the languages of Northern Australia. Thieo of the constituents
in such a construction is almost always coverb-vEirfure 3-11 shows an
example of such a complex predicate, formed otthwerbgurrija ‘dig’
and the finite verimgagba’l was’.

(27)
gurrija nga-gba  marlajagu=gun
digging 1sg-be.PST goanna=CONTR

'l was digging for goanna.'
[IP:ES97_03_02]
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Figure 3-11 The first constituent is a complex preidate, formed by a coverb and an
inflected verb.

Predicates can also consist of simple inflectebver Jaminjung.
Considering the limited inventory of inflected verbhey are quite
common, accounting for 40% of verbal predicatesarrative texts
(Schultze-Berndt 2000:118). In the dataset herthesshare the phrasal
category as the complex predicates, they are ldlzsesuch to avoid
multiplying categories. Measurements will be mamleest whether complex
predicates consisting of a coverb and a verb, anpls inflected verbs

receive the same encoding.
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3.2.3.2.3 Non-finite Predicates

Coverbs may function as the only predicate in noitef clauses,
which are either subordinated by means of a caskemar non-finite
(85.2.3.4). Instances where coverbs appear asinib@{iredicates are
labeled as phrasal constituents in this dataseexample of such a
construction is given inigure 3-12 where the coverimubayib‘digging’ is

labeled as a phrasal constituent.

(28)
warranya=biyang nga-gba.. mubayib
remove.cover:CONT=now 1sg-be.PST  dig.out

‘I was scratching then, digging.'
[IP:ES97_03 02]

400
3004
S0,
$00000000000000, .'“”"

2001 000q 990000000008%0000,, “."‘o...‘
g -
= 1009*
S
z 4

warranya=biyang ngagba mubayib
cov=clitic v cov
I was scratching then, digging
0.1714 2.497

Time (s)

Figure 3-12 The non-finite predicatemubayibat the end of the sentence is labeled as a phrasal
constituent.

3.2.3.2.4 Particle group

This category is created to account for the grdapsed by a
particle and an associated noun phrase or compéshigate where the
particle precedes the other constituent. Figur8 3klbws an example in
which the particlanajani‘maybe’ forms a group with and NP consisting of

a demonstrative and its clitiogiyi=na ‘here now!
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(29)
<go on then> majani ngiyina
go.on.then maybe DIST

“go on then, maybe it is here!”
[IP:ES97_03_02]

i

400

3004 o0 LY
.oo-..............ooo. ®ecee o.................o...
200 o
L]
g 100
= 4
_g:_’ go on then majani ngiyina
KR part dem
(KR)CP PG

“go on then, maybe it is here!”

0.001959 117
Time (s)

Figure 3-13 The group formed by the particle and aoun phrase is labeled ‘particle
group’.

This concludes the presentation of the units theasmaller than
intonation units. The next section introduces iatan units, and the

prosodic sentence, a unit larger than the IU.

3.2.3.3 Intonation units and prosodic sentences

Intonation units and prosodic sentences will beoohiced together
in this section. It is assumed that these unitsraaked by intonational
means. There are no morpho-syntactic markers tbaldwdentify an
intonation unit in Jaminjung, such as the occureenica given particle in
final position, as reported for Dolakha Newar (G&r2907). Prosodic
sentences on the other hand are defined in graeth&grms as a
succession of verbal or non-verbal clauses, orfiNiRgioning as

afterthoughts or reactivated topics.
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3.2.3.3.1 Intonation units

In this research, IUs are the basic unit of analy&s a working
definition, | will posit that IUs are a stretch gfieech containing one piece
of information uttered under a single intonatiomtowr, marked off by
pauses, changes in tempo, and other prosodic whés) usually (but not
always) corresponds to a clatig€hafe 1994:58, see also McGregor
2004:95). In Jaminjung 1Us may correspond to clawei¢h verbal or non-
verbal predicates, to noun phrases, or to integest This is also in
accordance with Schultze-Berndt (2000:107), whe tise clause as the
basic unit of syntactic analysis in Jaminjung, iastie defines as “an
intonation unit [that] contains a (verbal or norhad) predicate, and no more

than one predicate”.

3.2.3.3.2 Prosodic sentences

IUs are grouped together in a meaningful way tateréarger units,
and it is assumed that these larger units are rddrkéntonational means.
Theprosodic sentends defined as a sequence of IUs bearing a semantic
relation to each other, a relation which is apparethe structure of the
clauses or non-clausal constituents correspondiiitg tUs. Prosodic
sentences may correspond to a succession of indepieclauses, a main
clause and a subordinate clause, or to a mainecks a dislocated
element. In some instances, they also correspoduigct speech, as an
argument of a reporting verb, or to an interjec{fmmming its own IU) and
a main clause.

The next section will introduce the main typeslaiises found in

Jaminjung.

%1 The notion of clause and its relation to thatrdbhation Unit has already been discussed
in §3.1.1.
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3.2.3.4 An inventory of clause types in Jaminjung

Independent clauses will be presented first, foldwy a review of
subordinate clauses. A few general comments candae about clauses in
Jaminjung. Firstly, there are very few subordir@iestructions: general
finite subordinate clauses (with a verbal predicatieich functionally often
correspond to relative clauses; conditional tempdeaises formed with the
clitic =wunthy and non-finite subordinate clauses which canreeslded
in the main clause through case marking or platddearight-edge of the
sentence, separated by a pause. The latter edkierdm adverbial or a
secondary predicate interpretation.

There are no non-finite complements with obligatooptrol, such
as those introduced by the English complement-tpkerbstell, wantor try
in Jaminjung. In Jaminjung, this is expressed hygaposed, finite clause,
or by using the future form of the verb which cavd a desiderative
reading, or by clause-level particles (likieri ‘ TRY’). Perception verbs do
not take non-finite complements either.

The more common types of clauses are describeéxaardplified
below. The first tier in the figures shows the dis words, the second
their part of speech, and the third a free trammsiatThe same examples are

shown with interlinear translations underneath.

3.2.3.4.1 Independent clauses: Verbal clauses

Verbal clauses are the most common. They alwaysitoan
inflected verb, either as a simple verb or as atituent of a complex verb.
The grammatical order of the arguments is frees @uggested later that it is
conditioned by information structure (see Ch. 4J kaxical arguments can
be omitted (Schultze-Berndt 2000:107-108).

I will consider that the syntactic role of subjeéctlaminjung can be
defined as the NP in intransitive clauses (S),tardAgent (A) in transitive
clauses, which can also correspond to thpr&fix on the inflected verbs.
NPs in transitive clauses may also be Objects (O).

An example is given in (30) and Figure 3-14. Theteece is
extracted from a narrative in which the speakeouats how she was once
bitten by a centipede. The subject/agent (the spdadrself) is omitted. The

130



clause consists of a complex veldg ngarnal got warm’ and an NP

guyug-di=biyangby the fire’.

(30)
guyug-ni=biyang dag nga-rna
fire-ERG/INSTR=NOW  warm.self 1sg-btPST

'| got warmed by the fire,’
[IP:ES97_03 02]

400

3004

2001
®0cceccee ®00,00%00000008 o....'...‘
oo

100

Pitch (Hz)

guyug-di=biyang dag ngarna

n-case=clitic cov \Y

| got warmed by the fire

0 1.219
Time (s)

Figure 3-14 An intonation unit corresponding to a erbal clause; the Agent/subject is
omitted.

3.2.3.4.2 Independent clauses: Verbless clauses

Verbless clauses are fairly common in Jaminjung;stort list
presented here does not include all subtypes assllplities.

Equative clauses assert or negate the identityeofdferents of the
subject noun phrase and the noun phrase functi@smyedicate. Figure
3-15 shows example (31), extracted from an eliomtasession, in which the

speaker helps labeling the parts of the body oostep.
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(31)
nginju... juwiya
PROX nose

"This (is) the nose.’
[JM: CS06_014_01]

300He

400

..000000....
2004 .."oooooo-."'ooooooo..ooo-oo. ‘..'0-
oo

100

Pitch (Hz)

nginju . juwiya

dem n

this (is) the nose

0.3632 1.882
Time (s)

Figure 3-15 An equative clause, with 2 NPs.

Ascriptive clauses characterise the referent obtligect NP. The
nominal predicate can be an unmarked nominal ffeeratljective subclass,
or a nominal marked with the proprietivérru ~ -wurru)or privative
suffix (-marnany (Jam.) / -miyardi (Ngalijr the HABITAT ’ suffix (-
mawy). It can also be a case-marked noun phrase. Aiseripominal
clauses have a further interesting property: ifgredication base is a first
or second person, it is cross-referenced with diqud pronominal. In
example (32) (Figure 3-16), the speaker explaing &ach part of the body

can be related to a kin.
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(32)
gurdbu <rait hand saide>... ngaba-wu
lower.leg right.hand.side olderther-DAT

‘The lower leg, on the right hand side, (is) far dider brother.’
[DR:CS06_021_01]

400
3004
o000 .

2004*** G * * *e . 4000%° " %0000,
':IN? ° .'Oo-oo..
g 100
.né_’ 4

gurdbu <rait hand saide> ngaba-wu
n KR n-case
the lower leg, on the right hand side, (is) for the brother
0.04472 1.977

Time (s)
Figure 3-16 An ascriptive clause.

Existential clauses are used to draw attentioheceekistence of an
entity, usually in a particular location (Schulerndt 2000:109-110).
Example (33) (Figure 3-17) is from an elicitati@isk where speakers were
asked to describe pictures, in this case a pithateshowed a crocodile
underneath a house (on stilts).

(33)
warrij walthub ga-yu jalbud-gi
freshwatercrocodile inside 3SG-be house-LOC

"There's crocodile inside the house.'
[JoJ:CS07_065 01]

400
3004
000000000,
200-..... - stsessesese S¥tee, .'““'“'ou..omnnuo“ouu'u
£
= 100{
S
z 4
warrij walthub gayu jalbud-gi
n cov Y n-case
there’s crocodile inside the house
0.1058 2.333

Time (s)

Figure 3-17 An existential clause.
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3.2.3.4.3 Finite subordinate clauses

The general finite subordinate clause (with a vigobedicate) often,
but not always, functionally corresponds to relatauses. It can also be
adjoined to the main clause and function like a-gpecific adverbial clause
(Schultze-Berndt 2000:110). It is marked by thecckma, =mang
following the first constituent of the clause.

An example is given in (34) (Figure 3-18) of a mwis sentence
formed of two IUs. The first is a main clause, watppredicatenalajagu
gurrija ngagba.The second is a finite subordinate clause whidietfans as
a relative clause; the first constituent of thauskis marked with the clitic

=mang

(34)

marlajagu gurrija nga-gba...  thuny=mang ga-gba
goanna digging 1sg-be.PST bumeground=SUBORD  3sg-BE.PST

'l was digging for a goanna, one that was buriettiénground.’
[IP:ES97_03_02]

WWMWWWWWWWMWMWWW

200] '...m..o.-........

400

3004

[ITTI
? o
* ©000000000000n0ccccces,,

N 100
\:.:z 000
= 4
_g:_’ marlajagu gurrija ngagba thuny=mang gagba
marlajagu gurrija ngagba thuny=mang gagba
n cov v cov=clitic v
| was digging for a goanna, one that was buried in the ground
0.006912 2.091

Time (s)

Figure 3-18 A prosodic sentence consisting of 2 |Uthe first is a main clause, with a
verbal predicate; the second is a finite subordina clause which functions as a relative
clause.

3.2.3.4.4 Non-finite subordinate clauses

Two subtypes of non-finite subordinate clauses el
distinguished, the ‘embedded’ type, and the ‘edgeé.

The main predicate in an embedded non-finite subate clause is
always a coverb. Subordinate clauses of this &yays take a case marker
in ‘complementising’ function. The ‘TIME’ suffixmindij is grouped with

the case markers partly because it also has the samplementising
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function. The non-finite subordinate clause isyf@imbedded in the main
clause, that is, it is not restricted to a margpwition and may function as
adverbial or as secondary predicate.

‘The case-marked coverb is often the only constitoé the
subordinate clause. If an argument of the coveprdsent, it is either
unmarked, or (more rarely) has the same case nggalsithe coverb; both
patterns of case marking are also found in nouaga®” (Schultze-Berndt
2000:111).

Example (35) (Figure 3-19) is an illustration, wééhne first clause
guruwuny barrbarr burramanyis the main clause and consists of a
predicate, and the second is a non-finite suboteliclause, formed by the
coverb and a dative suffthkawayawu

(35)
guruwuny barrbarr burra-ma-nyi thawaya-wu
bottle.tree hit.against-RDP  3pl:3sg-HIT-IMPF  atiag-DAT

'they were smashing up boab (nuts) for eating,’
[IP:ES97_03_02]

N — OB

400

3004

200 .............lo.0..1-'.....'....'..'..ott........."0.‘.'.0.Oo...0-..-............'0.000..00000000'

100

Pitch (Hz)

guruwuny barr-barr burramanyi thawaya-wu

n cov-RDP \ cov-dat

they were smashing up boab (nuts) for eating

0 1.88
Time (s)

Figure 3-19 A prosodic sentence with 2 clauses: tffiest is the main clause; the second
is a non-finite subordinate clause, formed by a c&rb and the dative suffix.

Finally, coverbs can be usedram-finite predicates a distinct,
stylistically marked type of clause which will bepéored more fully in
85.2.3.4. Coverbs in these constructions usuadigipate on one of the
arguments of the predicate in the preceding maasd and may receive a
resultative or depictive reading. Alternativelyeyhcan also be interpreted in

a more general manner as delimiters of the evelfeipreceding clause.
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This concludes the overview of the more commongygfeclauses in
Jaminjung. This is by no means an exhaustive irgrdf all the possible
clause types; nevertheless, these examples shaftitedo illustrate how

closely clauses coincide with intonation units.

3.2.3.4.5 Non-clausal IUs

In some cases intonation units do not coincide wldlses.
Dislocated elements, usually NPs, may occur aleher at the right edge
of the main clause. Functionally, they may be weweactivated topics, or
afterthoughts. Figure 3-20 shows such a prosoditesee in which the
second IU is a non-clausal construction, consistintpe NPbujmawu
buyudadded after the main clause. It is used here aftenthought, to give
more information on one of the arguments of thes#ai.e. to specify what
kind of sand is used (see 85.2.3.4 for an anabfdisese constructions).

(36) (also in (81))
buyud=biyang <jabul >-ni burr-angu=rrgu=rndi
sand=now shovel-ERG/INSTR 3pl:3sg-get/haitid =1sg.OBLFOCUS

<buj>-mawu buyud
buj-mawu buyud

‘They got sand for me with a shovel, the bush kihsand.'
[IP:ES97_03_02]

WMWN*——WW
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N.’\_-\,\\d- N | \

2004

g 100
% 4 buyud=biyang jabul-ni burrangu-rrgu=rndi . buj-mawu buyud
n=clitic n-case v-case=clitic n-case n
NP NP CcP NP
they got sand for me with a shovel,the bush kind of sand.
0.01409 3.139

Time (s)

Figure 3-20 The second IU in this prosodic sentenégformed of an NP.

Interjections are also treated as IUs in this stddhey are defined
(Crystal 1995:200) as part-of-speech which senexfess an emotional
reaction, often with respect to an accompanyingesee. They are not

syntactically related to other accompanying expoess and may include a
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combination of sounds not otherwise found in timglege. | will follow
Ameka (1992:108) in considering interjections astagtically independent,
in that they can constitute an utterance by themsebnd thus “always
constitute an intonation unit by themselves”. Themeefew interjections in
Jaminjung, distinguished from particles and cliticshat they are always
stressed. Figure 3-21 shows example (37) with tamj@ction,awu,

appearing at the beginning of a sentence (it & i@ported speech).

(37)
awu, nganthan=gun diwu nga-yu nguntharlg
no what=CONTR  flylSG- say/do.PST heavy

“No, what is it that | threw away, something hgdv
37 [IP:ES97_03_02]
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awu nganthan=gun diwu ngayu nguntharlg
inter qu=clitic cov \Y n
no, what is it that | threw away, something heavy
0.1615 1.864

Time (s)

Figure 3-21 The interjectionawuy, at the beginning of a sentence.

Before concluding this section, a few examplesrogpdic
sentences will illustrate how subsequent IUs camfa semantic whole,
even if syntactically they correspond to indepenatauses, which has been
the original motivation for positing this largeritin

Figure 3-22 shows example (38), a prosodic sentehgesh has two
IUs. This is the main event in the narrative (theaker recalls being bitten
by a centipede). The two IUs form a semanticallyesive whole as far as

the events they describe are in immediate temgoaession.
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(38)
<that> jalarriny  <bin> wirriny  ngarrgu am
that centipede been turn 1SG.OBL hold.tight

gan-ba=biyang
3sg:1sg-bite.PST=now

‘That centipede turned on me, and bit me withlat tigip (i.e. it didn’t let go).'
[IP:ES97_03 02]

3004

200" \f--—-\ N"\-—-\w" ‘*\.»—....._ g

400

g 1004
= 4
_g:-’ that jalarriny bin wirriny ngarrgu mam ganba=biyang
that jalarriny bin wirriny ngarrgu mam ganba=biyang
KR n KR cov prn cov v=clitic
that centipede turned on me, and bit me with a tight grip (i.e. it didn’t let go)
0.03106 3.158

Time (s)

Figure 3-22 A prosodic sentence containing two IUslescribing a succession of events
in a narrative.

In example (39) (Figure 3-23), the prosodic sergazansists of two
IUs, corresponding to a clause containing a repgnrierbburruyurrgu

followed by a sequence of direct speech as its temmgnt.
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(39)

<en> burru-yu=rrgu <maitbi> jalarriny-ni
and 3pl:3sg-say/do.PSTsdoBL maybe centipede-ERG/INST
ganiny-ba

3sg:2sg-bite.PST

'And they said to me, 'maybe a centipede bit you".
[IP:ES97_03_02]
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3004 LTI
o000 RLTTIN o®000
o 00000000 )
200 .o'ooooo. .............................. Sotecenner ° 00ecsceses®
— ®ee®
i 1004
c 4
'Z::_) en burruyu-rrgu maitbi jalarriny-ni ganinyba
en burruyu=rrgu maitbi jalarriny-ni ganinyba
KR v=prn KR n-case \
and they said to me, 'maybe a centipede bit you’
0 2.022

Time (s)

Figure 3-23 A prosodic sentence consisting of twdJs, the first corresponding to a
clause containing a reporting verb followed by a s®nd U, which is a sequence of
direct speech as complement to the first clause.

3.2.3.5 Summary

This section has presented an overview of the granwoin
Jaminjung, and the potential units investigatethis study. It is important
to keep in mind that for the purposes of this spudlyof the posited units
are defined on grammatical grounds, with the exoepif the IUs. For ease

of reference they are summarised in Table 3-6 vinelo
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Unit Morpho-syntactic correspondence

Content words (nominals, free pronouns, coverbs, verbs,
. interjections) and associated bound morphemes (case

Prosodic words ] o
markers, pronominal prefixes, TAM suffixes, derivational

markers, and clitics).

pI I MNPs, Complex predicates (coverb + verb or inflected
rasa
. varb), non-finite predicates (coverb without an inflected
constituents _ _ _
verb), particle groups (particle + NP or particle + CP etc).

=(Clause, also dislocated elements (NPs, coverbs, etc),

U .
interjections.
. Adjacent clauses: main clause and subordinate clause,
Prosodic _ _ _
dislocated elements, etc. which form a semantic whole,
sentences

also possibility of independent clauses.

Table 3-6 Morpho-syntactic equivalence of the potdial units.

In the next section, the analysis and evidencéh®potential units

in Jaminjung is presented.

3.3 Analysis: prosodic constituents in Jaminjung

This section reports on the results of the measemesreffected in
order to ascertain whether the posited units alg prosodic units, that is,
whether the units established on morpho-syntactiargls (with the aid of
some phonological criteria in the case of IUs)as® units at the prosodic
level, and what parameters are used in their engodi

Prosodic features associated with the right- ardefi-edge of the
units are examined. At the right boundaries, thaitilonal cue is examined
to assess the extent of final syllable lengthemngach unit and whether the
inter-onset interval (10I) is a good measure ofrmtary strength. Amongst
the prosodic words, coverbs, because of their Bpgtionological
characteristics (83.2.2.2.3) are given speciahate. Final pitch lowering,
also expressed in absolute and relative termstrentinal underlying
targets are evaluated. At the left edge, the cateslof pitch reset,

underlying target of the first syllables, pitch exgsion, and duration are
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measured and discussed. In addition, the corredssaciated with stress

will be discussed.

3.3.1 Methodology

The first step consists in labeling the potentrataiin the tokens in
the dataset. The previous section has detailedritegia on which the
labeling is based: they are grammatical for thespdac words and phrasal
constituents, while 1Us also rely on some pros@di@ameters.

Figure 3-24 (example (40)) illustrates the segntetaand labeling.
In this example, the different prosodic units ar@icated in separate tiers
for ease of reference. In the actual textgrids dsethe analysis, the
labeling of the units is concentrated in the first and diacritics are used to
indicate boundary units.

The first tier shows the syllabic segmentation,sbeond tier shows
the prosodic words, the third tier the prosodicstitnents, the fourth shows
the IUs, and the fifth the prosodic sentence. Tkid sier contains a free
translation.

(40)
wirib-ni=gayi wib gani-ngawu janju buwuny ...
dog--ERG/INSTR=ALSO look.behind 3sg:3sg-see.PSEMD marsupial.rat

jarriny-gi=mang bul gani-ma
hole-LOC=SUBORD emerge 3sg:3sdRidi

'The dog also looked back at that rat, the oneappeared in the hole.'
[CP:ES96_018_02]

e A bttt — e ————— - o
400
3001
2001 — - w— — L .
”\T 1(4)3- - & s — - - r'y
L syll | wi | rib | ni|galyi| wib | ga|ningavy jan | ju |bu|wuny| ... ja |[rriny|giima bul 93| niman
é ProsW|  wirib-ni=gayi wib [ganingawu| janju | buwuny jarriny-gi=ma | bul |ganimam
. PhrC wirib-ni=gayi wib ganingawu janju buwuny jarriny-gi=ma bul ganima
U wiribni=gayi wib ganingawu janju buwuny jarriny-gi=ma bul ganima
ProsS wirib-ni=gayi wib ganingawu janju buwuny.. jarriny-gi=ma bul ganima
FTr the dog also looked back at that rat... the one that appeared in the hole
0 3.959
Time (s)

Figure 3-24 The annotation of a textgrid. The firsttier is the syllable parsing, the
boundaries of the other prosodic units are shown ithe subsequent tiers.
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Measurements of absolute duration are used tolagdciinal
lengthening. The relative duration of the lastaylés is established as a
ratio of the length of the final syllables compatedhat of the preceding
syllables in the same unit. It is worth noting tfatspeech sounds
(segments), which usually range in duration froom8@o 300ms, studies
have shown that differences must be 10 to 40 nenigth before they are
judged by listeners to have a ‘just-noticeablesléhce’ in duration (Lehiste
1970:13). This is taken into account in the intetation of the results
below. In order to establish a threshold for thislg of Jaminjung, | will
follow Amir et al. (2004) in considering a syllalile be lengthened if it is
10% longer than the preceding syllables (ratioB.1.

The occurrences and length of pauses are counteshdary
strength, or affinity index, is measured as therioinset interval (101),
calculated as the duration from the onset of thal fyllable to the onset of
the following syllable in the next unit. Pauses thes added to syllable
duration when they occur.

Final lowering is a relative value, comparing theam FO of the
final syllable to that of the previous syllabletire unit.

At the left edge, mean pitch measures are usealtalate the
degree of pitch reset, by comparing the pitch efuhit-initial syllable to
that of the final syllable in the preceding unit.

Underlying targets are evaluated with final velpeiteasurements

(see §2.3.3 for a detailed explanation of this megs

3.3.2 Dataset

The dataset consists of unrehearsed narratives:

(1) Two spontaneous narratives, fa&arriny story, in which the speaker
tells how she was once bitten by a centipede [IBTES83_02]; and the
‘twitching’ story, where the speaker retells anaiae from a recent
fishing trip [DR:CS06_a021 01].

142



(2) One stimuli-based narrative, ‘the Frog story’ [CB96_018 02}}.
(3) One mythological narrative, the Emu and the Brolga
[DM:MH96_A19_01].

Some of the materials from the texts are excludaah the analysis
when they include unclear speech which makes amsticanalysis
impossible, e.g. long hesitations or ambient nwiterfering with the
analysis.

Table 3-7 shows a count of the total number of EitdEunits in

each text.
Phrasal Prosodic
text
Prosodic word constituent U sentence
. N 197 140 77 42
Jalarriny
% 20.7% 19% 17.6% 19.7%
N 384 293 184 81
Frog_story
% 40.3% 39.7% 42% 38%
N 257 214 122 65
Emu_Brolga
% 27.0% 29% 27.9% 30.5%
o N 114 91 55 25
‘Twitching’
% 12.0% 12.3% 12.6% 11.7%
N 952 738 438 213
Total
% 100.0% 100.0% 100.0% 100.0%

Table 3-7 Summary of the potential units in each dathe texts used in the dataset.

The length of the potential units is indicated vy humber of
syllables they contain. The counts are displayeduiia 3-sbelow. Prosodic
words are more likely to be up to four syllablesdpwith much fewer
occurrences of words up to seven syllables longag&ls have a wider
range, from one syllable up to twelve syllabled,dne more likely to have
five or six syllables. The length of IlUs can bgtamg from one to twenty-
five syllables, with very few tokens of more thafteen syllables. Finally,

the longest prosodic sentence has thirty-eighabldk, but prosodic

%2 By way of example, the sound file and textgridttoe‘ Frog Story’ is provided with the
accompanying sound files (under the name ES96_@L&dmple text _grouping).
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sentences are more likely to have up to thirteeowuteen syllables. These

counts corroborate the expected accrual in complexithe potential units.

Number )
of Prosodic words Ph.rasal IUs Prosodic

syllables constituents sentences
N % N % N % N %
1 952 33.5% 738 26.0% 438 15.4% 213 6.9%
2 863 30.4% 706 24.8% 422 14.8% 212 6.9%
3 568 20.0% 571 20.1% 382 13.4% 213 6.9%
4 314 11.0% 413 14.5% 333 11.7% 211 6.9%
5 104 3.7% 231 8.1% 268 9.4% 201 6.5%
6 30 1.1% 118 4.2% 224 7.9% 192 6.2%
7 11 A% 45 1.6% 181 6.4% 184 6.0%
8 10 4% 139 4.9% 180 5.9%
9 5 2% 117 4.1% 166 5.4%
10 3 1% 93 3.3% 150 4.9%
11 2 1% 67 2.4% 144 4.7%
12 1 .0% 53 1.9% 132 4.3%
13 36 1.3% 121 3.9%
14 25 9% 109 3.5%
15 17 .6% 90 2.9%
16 13 5% 74 2.4%
17 9 3% 67 2.2%
18 8 3% 63 2.1%
19 5 2% 55 1.8%
20 2 1% 45 1.5%
21 2 1% 41 1.3%
22 2 1% 37 1.2%
23 3 1% 31 1.0%

24 2 1% 26 .8%

25 1 .0% 24 .8%
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Table 3-8 Number of syllables in each of the potemti units. N is the number of occurrences
and % is the percentage of the total for this unit
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The table presents all the units labeled. For ttadyais, not all units
are used, for example, for the phenomena assoaciatiedhe right
boundaries, only the units that do not share th@indary with a larger unit
are kept for the investigations, to confirm thay abserved effect can truly
be associated with the measured unit. This istititsd with example (41),
including an interlinear gloss, and the units shawthe last line. The units
that do not share a right boundary with the unthefnext hierarchical level

are shown in bold.

(41)
garlagarla  buragba Wirlma=nguji=gun
play 3pl-BE.PST proper.name=ETC=CONTR

‘They were playing, W. and others,’

[[[oarlagarlaprosw [buragbajprosw Phrc [[Wirlma= nguji=gun]Prosw|
Phrc]Iu
[IP:ES97_03_02]

A similar, but reversed, selection is effectedtfa investigation of

the phenomena associated with the left boundaries.

The pitch range for each of the speakers in this tesed in this
dataset is shown in Table 3-9, where they appatribddz and in
semitones. The results reveal that there is sumghglittle variation in the
female speakers’ range (IP, CP, and R), while dhge for the male speaker
of the Emu-Brolga story is slightly less wide. Tiaeges vary from 23 to 31

semitones, or a little more than two octaves.

Speaker/text Max (Hz) Min (Hz) Range (Hz) Range (st)
IP/ Jal 394.41 72.53 321.88 29.31
CP/ frog 365.72 62.73 302.99 30.52
DM/ emu_brolga 170.45 45.49 124.96 22.87
DR/ twitching 354.82 59.77 295.05 30.83

Table 3-9 Pitch range of the speakers in the corpusxpressed in Hz and in semitones.

3.3.3 Right-edge boundaries

This section investigates the phenomena occurtitigearight-edge
boundaries of the units, including durational esgesuch as final syllable
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lengthening, pausing and affinity index; and pipttenomena including

final FO lowering and phonation events.

3.3.3.1 Duration

The first prosodic cue to be measured is syllablatibn. This
section will give details of the measurements dhlabsolute and relative

syllable durations.

3.3.3.1.1 Absolute duration

The means of the raw measurements of duratiorediral syllables
for each identified potential unit are comparecdeher

The results are shown in Table 3-10, where the mahre is
expressed in ms. The number of units and the stdrdsviatiors are also
shown. The statistical relevance of the correlatietween duration and
type of unit is supported by the results of an ANFOst with duration as
dependent variable and unit type as independeigblar(F(3, 928) = 16.8,
p=.000).

Unit

Mean (ms)

N

Std. Dev

Prosw

185.63

214

68.91

PhrC

161.56

285

66.89

V)

204.05

220

72.85

ProsS

190.87

209

69.30

Table 3-10 Mean duration of the last syllables otie potential units.

The following observations can be made from thesasurements.
The duration of the final syllables increases i complexity of the unit,
but the gradation is not linear, with phrasal citaents and prosodic
sentences breaking the pattern. The final syllabl@sosodic words are
notably longer than in phrasal constituents, wBb.63ms and 161.56ms,
respectively. This is somewhat surprising. It isgble that the longer

¥ The standard deviation measures the spread dfatiaeabout the mean value. It is useful

in comparing sets of data which may have the saganrbut a different range.
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durations of prosodic words are due to the oveesgrtation of coverbs in
this unit, given their specific phonological make{&3.2.3.1.4). In effect,
they account for 60% of tokens, a rate which idpldy more an artifact of
the selection process for this dataset than actefteof their occurrences in
natural speech. This issue is addressed in thegubst section on the
affinity index calculation. The final syllables pmosodic sentences are
shorter than those of IUs, with 190.87ms to 204 9mfact, the values for
the prosodic words and the prosodic sentenceseayeciose. Post hoc tests
show that the most significant variation is founghrasal constituents.

The values of the mean duration of the last sydiafbithe potential
units do not indicate a linear progression in theations of the last syllables
of the units from prosodic words to sentences. fdHewing section will
take into account the relative duration of thelfsydlables to the other

syllables in the same unit.

3.3.3.1.2 Relative duration

Final syllable lengthening implies a comparisoithaf duration of
the last syllable of a unit with all (and each}lué preceding syllables in the
same unit, a comparison which is usually expressealratio. This
measurement is presented here. Following Amir.280D4) in their study
of Hebrew, it is considered that lengthening oceungnever the ratio is
greater than 1.1 (>1.1), that is to say, the domadif the final syllable is
more then 10% longer than the average durationarother syllables.

The boxplot shows the results of the comparisaaré 3-29; a
horizontal line shows the 1.1 mark. The table anrtght shows the values
of the ratios for each potential unit, as welltzes number of tokens and
standard deviations. An ANOVA test with the occames of ratios as a
dependent variable and the type of unit as indep@nehriable shows that
the two are significantly correlated (F (3, 79)24%, p=.008).

The measures indicate that only IUs and prosoditesees have
values above 1.1; thus lengthening occurs onliaésé two units.
Interestingly, the lengthening is greater in timafkisyllables of 1Us than in
those of the prosodic sentences. This may be inbgagxplained by the fact

that IUs may have an overall level contour, whichuws only in non-
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sentence final positions and is marked with lorfgrel syllables, as
discussed in chapter 4 (85.2.3.2).

2.00- a Mean
1,757 Units duration Std.
O ratios Dev N
o 1.50 o
= ProswW 1.04 0.14 8
5 1.257 '|'
E _ ']_" PhrC 1.00 0.22 13
1007 Q | U 1.23 0.24 23
0757 Q o 8 ProsS 111 016 | 35
T T T T
Prosi Phr I Pross

Figure 3-25 The boxplot on the left show the averagatios per type of unit. The table on the
right shows the actual values of the ratios.

3.3.3.2 Pauses

In this section, pauses are examined. Firstlyr Hiesolute duration
Is calculated; these measurements are then usadctdate the affinity
index. In order to test pause as a possible boyraler in Jaminjung, the
durations of all breaks between the posited umésv@easured; any gap in
the waveform of 30ms or more is labeled as a pailsepauses are then
associated with the previous prosodic unit. A ladiber pauses created to
accommodate events such as coughs, hesitatiornBnedadype of
discontinuity is not included in the following measments.

Firstly, the total number of pauses associatel eaich potential
unit is counted. Prosodic words in the datasehaver followed by a pause.
There are also very few cases of phrasal constgwiimited by pauses,
only 11 in total. Pauses occur mostly after IUs prasodic sentences, in
189 and 200 instances, respectively.

The duration of the pauses after each unit is shaviilgure 3-26.
Phrases are followed by shorter pauses, 287.2&msd)\ longer pauses,
689.98ms; and prosodic sentences by much longsepaaveraging
1653.40ms. The standard deviation also indicatesla variety in the
length of the pauses for each unit. The resulen0ANOVA test with pause
duration as a dependent variable and the typeitd associated with the
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pause as an independent variable show a signifczarglation between
them (F (2, 399) 61.389, p=.000).

* M
G000 * i eon
- ¥ unit 1 quration
E (ms) |[Std.Dev| N
S
c 4000 PhrC
o * 287.28 | 371.92 11
= fs] pause
| .
% 2000 e IU pause | 689.98 | 602.93 | 189
* ProsS
1653.40 | 1120.40 | 200
= pause
-

1 1 1
ProsP_pause IU_pause ProsS_pause

Figure 3-26 Duration of pauses after each potentialnit (ms).

Given that pauses do not occur after prosodic wanad very rarely
do so after phrasal constituents, it is fit to ptdsem as encoding parameters
of IlUs and prosodic sentences only.

3.3.3.3 Affinity index

To account fully for the durational correlate a tight-edge of the
potential units, a further measurement is madé,ahthe inter-onset
interval (I0I), as an indication of thadfinity index(83.1.4). The 101 values
for each potential unit are counted and then coetpar

The results are quite evidently in harmony with tieasurements of
the durations of the final syllables and that & gauses, displaying a
gradation in length at least between the phrasatdoents, IUs and
prosodic sentences. The average 10l values of giosmrds and phrasal
constituents are very close, 183.83ms and 182.6éspectively. The
affinity index for IUs is 794.08ms and for prosodentences 1862.13ms.
The ANOVA test shows a strong correlation betwédenaverage duration
of the 101 and the type of unit (F (3, 914) =3547p=.000). Post hoc tests
indicate that the difference between the first Rsuis not significant, but
those between these units, 1Us, and prosodic segganre significant.
Figure 3-27 below summarises the findings.
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$ Mean
G000- ) .
% Unit | duration
(ms) Std. Dev N
m
E 4000 & prosw | 183.83 68.36 207
- *
E phrC 182.61 | 128.03 | 285
2000 U 794.08 | 616.60 | 220
= rosS
1 P 1862.13 | 1133.93 | 202
NI
T T T T
Prosi\ Phrc I Pross

Figure 3-27 Affinity index, a measure of the interenset interval for each potential
unit.

The measurements of the affinity index for the poét units in
Jaminjung distinguish three levels of groupingsresponding to:
Level 1

prosodic words — content words with affixes and clitics

phrasal constituents — NPs, complex predicates

Level 2

IUs — clauses

Level 3

prosodic sentences — association of clauses

To complete this examination of the durational ¢be,possible
effect on the measurements of the phonologicalipiées of the coverbs

is examined.

3.3.3.3.1 Coverbs as prosodic words

So far, the results of the durational cues do reltlyunambiguous
evidence to distinguish between prosodic words@mdses. In accordance
with the affinity index, a shorter Inter Onset iv& (IOl) is expected in
units that are closely related and a longer intanvanits that are less
closely related. Hence, prosodic words which cardisontent words and
their associated bound morphemes should have sh@itéhan phrasal

constituents, which consist of NPs or complex patgis, etc (and can
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contain two or more prosodic words). However, haifts have very similar
IOls, as reported in the previous section. A filesk is done to validate
these findings. The hypothesis is that the higiderace of coverbs as
prosodic words could influence the results, notdiglgause of their specific
phonological properties.

A filter is thus applied to remove the coverbs, #malaffinity index
is recalculated, revealing that the 101 of prosadlards then becomes
165.36ms, which is much shorter than the 183.83rasage first calculated.
That of phrasal constituents is slightly largerl&2.61ms (

Table 3-1). Statistically, the difference between the urstsignificant
F (3, 780) =272.953, p=.000), however, post hots telsow that the

difference in the measurements of the first twdsuisi not significant.

. affinity
Unit
index (ms) | Std. Dev N
Prosw 165.36 65.97 73
PhrC 182.61 128.03 285
9] 794.08 616.60 220
ProsS 1862.13 1133.93 202

Table 3-11 Average duration/IOI of the last syllableof the prosodic words, phrasal constituents,
IUs and prosodic sentences, with coverbs excludesfn measurements in the prosodic words
category.

These measurements confirm the validity of thendifindex, by
showing that prosodic words have weaker boundageg ¢ terms of
duration) than prosodic phrases when coverbs aneved from the dataset.
It further highlights the specific characteristafscoverbs as a word class.

So far, the measures of the durational cue sugigaisthe units
posited can be ordered in the following mannerpetting firstly to their
absolute values:

Phrasal Constituents< Prosodic words < Prosodic sentences < Intonation Units
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Relative duration, expressed as the ratio of thratehn of the unit-
final syllable to that of the other syllables i thame unit, suggest a slightly
different ordering, where the first two units hasey close values.

Prosodic words /Phrasal Constituents = Prosodic sentences < Intonation Units

The affinity index reveals a re-ordering of thetanindicating
weaker boundaries (as far as duration is conceinea)the prosodic words
to the prosodic sentences. The results are stremgthwhen the coverbs,
which are overly represented in prosodic wordsgamuded from the
measurements. The results further highlight tleeiip characteristics of
coverbs as a word class. The units can be repestast

Prosodic words < Phrasal Constituents < Intonation Units < Prosodic sentences

Thus, this makes the 101 the most reliable cuelfstinguishing all units.
The next section will examine the cues associaiddpitch at the
right-edge of the posited units.

3.3.3.4 Pitch and phonation events

3.3.3.4.1 Lowering of FO

Final lowering, functioning as a marker of finalitg not expected to
occur in units smaller than the prosodic sentereetiey are necessarily
non-final. Results showing both absolute valuesieédn FO and relative
values for lowering are presented. Absolute vabidbe mean pitch of the
final syllables in each unit are compared; theatret lowering is
determined through a comparison of the changetah pvithin each of the
units. The pitch of the final syllables is thus quared to that of their first
syllables.

The absolute mean FO values for the final syllabfemach unit are
presented in Table 3-12.

The results show a clear decrease in FO from anihit. An
ANOVA test (F (3, 872) =13.334, p= .000) reveasgnificant correlation
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between the type of unit and the mean FO of ital fayllable. The average
value for the prosodic words is 176.51Hz, the valioe the phrasal
constituents and IUs then decrease, with respeatigeages of 165.41Hz
and 164.22 Hz. Finally, the final syllables of pyd& sentences have an
average FO of 147.69Hz.

Units Mean FO (Hz) | Std. Dev N
Prosw 176.51 38.29 214
PhrC 165.41 41.42 281
U 164.22 46.37 207
ProsS 147.69 53.42 170

Table 3-12 Mean FO (in Hz) measures of the last $3tbles of each unit.

Next, the relative lowering of pitch is measureddach posited
unit. It is assumed that the end lowering is reato the pitch at the
beginning of a unit, so only the syllables at thi¢ &nd right edges of the
units are retained. For the prosodic words, whettdtto be shorter, the
comparison includes only the first and the lastafyes; monosyllabic
prosodic words are excluded. For the phrasal domestis, IUs, and prosodic
sentences, the comparisons include the first astdleee syllables, when
units are long enough. With shorter units, of 24 8y 5 syllables, only the
first and last syllables are used. All monosyllalmits are excluded.

Firstly, the rates of occurrence of final lowerigug counted for each of the
units. Amongst the 171 prosodic words examinedp®88%, have a lower
FO in the final syllables than the first syllab@ut of 271 phrasal
constituents, 111 (59%) have lower FO on theirlfaydlable, accounting for
59%. 142 out of 206 IUs, or 69%, have final lowgriand out of 210
prosodic sentences, 168 have lowering, or 80%.

The graphs (Figure 3-28) below show the averagesttre syllables
at the left and right boundaries of the units siltating the patterns of FO
lowering. All units undergo some lowering from ghenultimate to the last
syllables, except for the 1Us, which again may kgl@ned by the
occurrence of an overall rising non-final contdiMhen the values at the left
boundaries are taken in account, the overall pitggrosodic words does not

decline, rather, it appears to rise slightly thromgt the unit. In phrasal
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constituents, the general pattern is that of a slealine. In IUs, the
syllables at the left boundary have higher meantk@s those at the right
boundary, even if the decrease is not very sharprdsodic sentences, the
lowering is quite indisputable. The results of ANMOVA tests for the
measures of mean FO by syllable position is sigaifi for all units, except
for the prosodic words (ProsW F (3, 412) =1.732,X89; PhrC F (5, 1074)
=4.127, p=.001; IUs F (5, 1630) =3.886, p= .002s8 F (5, 1120)
=15.389, p=.000).
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Figure 3-28 The lowering of FO shown for each typef unit.

In summary, the measurements indicate that loweyaagrs in
larger units, possibly in phrasal constituents,hast convincingly in 1Us
and prosodic sentences. The measures presentad gettion reflect the
surface FO movements only. In the next sectionfitta velocity
measurement is used to assess the pitch targetsass with unit

boundaries.

3.3.3.4.2 Final Velocity

In PENTA, the final velocity measure is used asnaiicator of the
underlying pitch target. In this section, the valoé final velocity of the
syllables at the right boundaries of each of th&tpd units are compared.
They are expected to reflect structural organiratttosome degree, but the
targets at the right edge of the potential unithis dataset could also
express the notion of completeness, or finalitytipalarly as all units

smaller than prosodic sentences are non-final.
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The results are shown fmable 3-13 The differences in final velocity in
the last syllables of the units are significantyeasealed in the ANOVA test
(F (4, 1294), 14.918 p=0.000). The values suggesiajor subgroupings:
prosodic words and phrasal constituents have wete@round -10st/s,
while IUs and prosodic sentences have values ar@sitsl This suggests
different underlying targets: the low negativesha smaller units
suggesting [mid] targets, and the low positive galof the larger units
[low] underlying targets (see §2.3.3 for the intetption of targets values).

Mean final
Units N velocity (st/s) Std. Dev
Prosw 204 -9.18 20.01
PhrC 281 -8.42 18.48
U 216 1.94 22.73
ProsS 206 3.08 21.27

Table 3-13 The mean velocity measurement in the finalyllable in each of the potential units.

The suggested [low] targets in larger units andi]rtargets in
smaller units are congruent with their positionghi@ utterances as smaller
units are indeed expected not to bear any markifigatity.

The investigation of final lowering leads us to swmler another cue,

that of phonation events, which occurs regularlthis dataset.

3.3.3.4.3 Phonation events

In Jaminjung, speech is sometimes still percepaltler the last
calculated point of the pitch track. The aperidgtian the signal is
associated with either breathy or creaky phonadiwhis believed to be a
potential boundary cue.

In our dataset, the presence or absence of braathgreaky
phonation is identified firstly through perceptighen using the waveform,
pitch tracker, and spectrogram. Figure 3-29 beloans a spectrogram of
breathy and creaky phonation in Jaminjung. Thetbygaart occurs at the
end of the first IU, on the final syllablea, which is also considerably

lengthened. The pitch track ends about midway thindbe syllable. The

156



creaky phonation is found sentence-finally, in st syllableya. In this

case, the pitch track ends just after the onstteogyllable.

(42)
<bottle>=marlang  janju buny-ngawu= <na:>... gara
bottle=GIVEN DEM  3du:3sg-see.PST=NOW thirag

"The two looked at that bottle, nothing!
[CP:ES96_018 02]

Lt "W!n\\‘ilww

mHM " |
ke ¢

bo |lamarlang | jan | ju | buny phgdwu rna . ga ra
<bottle>=marlang janju bunyngawurna: gara
n=clitic dem v=clitic n
the two looked at that bottle nothing!
0 2.718
Time (s)

Figure 3-29 Spectrogram showing breathiness and cakiness.

Phonation events do not occur at the end of prosedrds, and very
rarely in phrasal constituents, as showmabie 3-14below. Breathiness
occurs predominantly in IlUs (71% of occurrences)il@vcreakiness is
associated with the boundary of prosodic sentef89%). The correlation
between creakiness and type of unit is verifiedaitChi-square test, which

shows a strong correlation (p=.000).

Phonation PhrC U ProsS Total
creakiness Count 0 12 96 108
% within phonation .0% 11.1% 88.9% 100.0%
% total .0% 5.1% 40.9% .0%
breathiness Count 1 15 5 21
% within phonation 4.8% 71.4% 23.8% 100.0%
% total 100.0% 55.6% 5.0% 16.3%

Table 3-14 Total number units that end with creakines and breathiness in each text over the
total number of units (1* line), and percentages (¥ line).
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Creakiness being associated with low pitch, theagespitch of
final syllables in prosodic sentences with and witthcreakiness is
compared, resulting in averages of 136.23Hz ard78%1z respectively,
which almost reaches statistical significance (FL@R) =3.738, p=.055).
Unsurprisingly, syllables where creakiness occangeha lower pitch than
those without.

The rates of occurrences of phonation events nteka s good cue
for boundary marking: breathiness is more likelptour at the end of 1Us,

and creakiness at the end of prosodic sentences.

3.3.3.5 Summary: cues at right-edge boundaries

In this section, the cues marking the right-edgendaries were
tested, including firstly, durational cues (fingllable lengthening and
affinity index) and secondly, pitch and phonatieerms such as FO
lowering, pitch target, creakiness and breathingss.findings can be
summarized as follows.

There is a non-linear increase in the absolutetduraalues of final
syllables from the smaller to the larger units vilhtan be expressed as:

Phrasal Constituents= Prosodic words < Prosodic sentences < Intonation Units

The measure of the relative duration of the firylables indicates
that lengthening occurs in IUs and prosodic semgngut not in smaller
units. Moreover, the ratios for the 1Us are sligtitigher than those of
prosodic sentences. Pauses only occur after IUprrstdic sentences and
not after the smaller units. The measurementseoétfinity index show a
marked difference between the first two units (pths words, phrasal
constituents), 1Us, and prosodic sentences. Wheerbe are removed from
the prosodic words subset, because they are tlgevamtl class that can be
monosyllabic and accept some specific consonamgteris which can affect
the duration of the syllables, the IOl (inter onséérval) points to the

expected distinction between:

Prosodic words /Phrasal Constituents <  Intonation Units < Prosodic sentences
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As to the pitch related correlates, FO loweringussan larger units,
possibly in phrasal constituents, but most conviglgi in IUs and prosodic
sentences. Final velocity values suggest that fangies receive [low]
targets, and smaller units are marked with [midjets, suggesting that the
[low] target could be interpreted as signalingfity. The lowering leads to
the occurrence of phonation events, at least icdéise of creakiness which
is found at the end of prosodic sentences. Howéhwemccurrence of
breathiness at the end of IUs suggests that bathgtion events may be
boundary markers at the disposal of speakers, ansltely a phonetic

consequence of pitch lowering.

3.3.4 Left-edge boundaries

The prosodic cues associated with left-edge bougslare usually
tonal in nature, that is, they are associated pittth variations. The left
boundary is particularly interesting in Jaminjursgnaost observers perceive
the first syllables of words as stressed (Schubzeidt 2000:42) and it is
assumed thatressserves a demarcative function (83.2.2.4). The fahg
section aims at delimiting its domain and endeasvt¢aifind the prosodic
parameters that encode it. Pitch related phenomenaeasured, notably
pitch reset and final velocity (as the best indicatf the underlying pitch

targets).

3.3.4.1 Pitch reset

In this study, pitch reset is defined as the défee in pitch range
between two adjacent units. Pitch reset is caledlaly substracting the
mean FO of the last syllable of a unit from thathef following syllable, as
formulated below:

FO Reset = MeanF0 LastSyll — MeanF0 Next Syll
It is well-known that for the study of intonatiguifch distances are
more relevant than absolute pitch: the same metadybe recognized in

different pitch ranges, for example those of a naalé a female speaker.
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This is why the semitones scale, one possible dafggerived from the
Hertz scaleis often used in prosodic research. As the measmenof the
syllables’ mean pitch is calculated in Hz in thisdy, the calculations of the
pitch resets are also expressed in Hz. It is utaedsthat an absolute
measure may not be the best representation of gitighences, particularly
in a dataset that comprises many speakers. Thgyesented nevertheless
as they point to interesting differences betweenuthits.

The results are shown in Table 3-15. The valubefeset for the
prosodic words is negative at -1.65Hz, and thahefphrasal constituents is
a modest 2.00Hz. On the other hand, IUs and prosaitences both
trigger salient resets, of 11.21Hz and 22.47Hxeestvely. These results
are statistically significant (F (3, 920) =21.808,000). While prosodic
words continue the line of declination, the veryafirpositive value for the
phrasal constituents indicates that the line i&émcand there is a reset,
albeit a much reduced one. Post hoc tests indewd tfat the difference in

the values of prosodic words and phrasal constisuemot significant.

. Mean pitch
Unit
reset (Hz) Std. Dev N
Prosw -1.65 18.41 217
PhrC 2.00 20.76 282
U 11.21 37.21 224
ProsS 22.47 52.32 201

Table 3-15 Value of pitch reset for each of the pettial unit.

The resets are illustrated in the example sent@8)ebelow (Figure
3-30), showing two IUs, separated by a short palise reset at the
beginning of the second IU is fairly important. Bissat the left edge of
phrasal constituents and prosodic words are msshdeident, the line of
declination being only slightly interrupted. Theception is with the last
constituentmalajagugurigoanna’, which bears the main focal accent in the
U (84.1.3).
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(43)
[[[ngayug] prosW]phrC [[ngiya] prosW]phrC
1SG PROX

[[ganba=ga]prosW]phrC]]IU
3s0:1sg-BITE.PST¥OU.KNOW

‘Me, | was bitten here’

[[[[gurrija]prosW [ngagba]prosW]phrC
digging 1SG-be.PST

[[malajagu=gun]prosW]phrC]IU]prosS
goanna=CONTR

‘I was digging for a goanna’
[IP:ES97_03_02]

400
300 \ .
w00, oottuy,

2004 o 20%%00q000. - g RN Mﬁ’" s
g 100 .
= 4
'E::_) nga| yug |ngilyal gan ba ga | ..|lgufri|ja| ngag |ba|ma| la | ja | gu [gun

ngayug | ngiya ganba=ga gurrija ngagba malajagu=gun
prn dem \Y cov \Y n=clitic
me, | was bitten here | was digging for a goanna
0.09626 2.943
Time (s)

Figure 3-30 The onset of prosodic words, shown bjé arrows, where the pitch reset
is minimal, but still breaks the line of declinatia.

In brief, prosodic words and phrases just breaKitteeof
declination of the utterance, while IUs and prosagintences both trigger a

reset of increasing value.

3.3.4.2 Initial high tone

The perception oftresson the initial syllable and the observation of
the FO tracks in the Jaminjung dataset lead us4d that (at least one of)
the units start with an underlying [high] pitchdat.

This is illustrated in example (44) and Figure 3k&low, where the
pitch peaks which are hypothesized [high] targedsn@arked by an arrow.
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The peak does not always occur on the first sydladlphenomenon which
is associated with the realisation of focus (82423). This section seeks to
establish whether such a target really occurseatethh boundary, and what

unit constitutes its domain.

(44)

yinju=biyang wurrgba gan-uga

PROX now chuck 3sg:3sg-take.PST
wirib=marlang=biyang jamurruyun  yugung
given=GIVEN=now below-LOC.ABL run
gani-yu=nu

3sg:3sg-say/do.PST=3SG.OBL

'Here now, he took and chucked him , the dog rdaheabottom.’
[CP:ES96_018 02]

e foalls —Baadin e i il

400

ot
| ¥ / >/ ¥
20047 o Pl N
oy
.
N 1004
<
c 4
E yin|ju|biyand wurrg |ba|ga|nu| ga wi| rib malang byang ja |mufruyuniyu| gung gajnilyu| nu
inju=biyang| wurrg-ba | ganuga: wirib=marlang=biyang| jamurruyun | yugung ganiyu=nu
dem=clitic cov \Y n=clitic=clitic n-case cov v=prn
here now, he took and chucked him the dog ran at the bottom
0.1195 4.468

Time (s)

Figure 3-31 The hypothetised high tones in an uttance in Jaminjung. The pitch
events under investigation are indicated by arrows.

The first and second syllables of each unit aresuesl, this time
with a filter isolating units that do not shareeétward boundary with a
larger unit. Final velocity values are used asmalication of the underlying
targets. The patterns are confirmed by a measutesahean FO of the
syllables at the left boundary.

The results are shown in Figure 3-32 below. Tdlaas of the final
velocity of the first syllable are very close iropodic words, phrasal
constituents and 1Us, hovering around -3st/s, wihikese of prosodic
sentences are slightly higher, at 5.44st/s. Irsdo®nd syllables, the smaller

units have values around -6st/s, but those of dllsharply to -12.01st/s,
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close to the -9.95st/s of the prosodic sentencest the two syllables, the
patterns are similar in prosodic words and phrasastituents, and in IUs
and prosodic sentences. The pitch targets of theogic words are probably
[mid] targets, while those of the larger units prebably a [high] and a

[fall]. These targets, however, are not understoagiark the unit of

grouping but rather focus, as discussed furthevbelhese results are
statistically significant (F (3, 1755) = 3.726, P£1). Post hoc tests confirm
that the only significant difference is between pinesodic sentences and the

other three units.

Mean final Velocity (st/s) St. dev N
Unit 1% syl 2" syl 1% syl 2" syl 1% syl 2" syl
Prosw -4.13 -7.72 21.35 22.97 214 195
ProsP -3.66 -5.24 19.93 21.48 277 237
9] -2.23 -12.01 22.38 20.61 234 205
ProsS 5.44 -9.95 25.83 21.91 209 184
— 8 unit
- Y .
wn — ProsyV
b Y Phric
FE ==L
E — Pros3
QU _c— =5y
& 5 :
= 5
e 10 N

—_—
Pl =

syllable position

Figure 3-32 Final velocity in the first syllables beach unit.

To confirm the findings of the velocity measurdég mean FO of the
syllables is investigated. Similar patterns arenfbin prosodic words and
phrasal constituents which have a very slighthhkig-0 in the first syllable
than in the second, while in IUs and prosodic serds there is a very slight
rise. The differences are significant (F (3, 1748492, p=.001),
particularly that of the phrasal constituents ® d¢ther units. The results are
shown in Figure 3-33.
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Mean FO (Hz) St. dev N
Unit 1st syl 2nd syl 1st syl 2nd syl 1st syl 2nd syl
ProswW 172.83 170.64 38.84 41.79 211 192
ProsP 166.40 164.03 38.82 40.81 276 237
U 174.74 175.12 41.83 47.74 233 208
ProsS 174.79 175.30 45,72 48.10 206 185
175,00 G e ae=l unit
T — Pros\V
T 172,50 B =~ PhrC
L 172
= Hﬁ"""-ﬁ_.._\_\_ﬂ W
L 1 70.00- — Pros5
=
m
@ 167 .50
E
16500 _
T 1
1 2

syllable position

Figure 3-33 Mean FO in the first 2 syllables of thenits.

These findings do suggest that the pitch peakshdrie
hypothesized to demarcate prosodic units in Jamgyath a [high] target
are indeed found in IUs and prosodic sentencesydiuin the smaller units.
However, because the initial syllables at thedefje of the larger units are
found to be the locus for the encoding of focus tpic (see ch. 4), it is not
possible to associate specific underlying targetbe encoding of the
grouping function.

To disentangle the correlates used to encode strdssninjung, it is
necessary to search for patterns that would digisigthe first syllables of
words, where stress is expected to occur, bas@emeption, to other
syllables in the same words, as well as to thoserar units. The
measurements of excursion size, duration, andsittéof the first and
second syllables of each unit are presented héeerdsults are shown
graphically in Figure 3-34.

% This measure is used as an indication only, femtiethodological reasons mentioned
earlier (82.4).
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The excursion sizes, that is to say the differdreteeen the
minimum and maximum in pitch within the syllablesggest a gradation on
values from smaller to larger units, with the vaotable exception of IUs
which have more salient excursions on their figiables than even in
those of prosodic sentences. (F (3, 1767) =4.52004). Prosodic words
have excursion sizes that are smaller in thetfiash in the second syllable,
indicating that this correlate is probably not atemder for the encoding of
stress.

The duration of the first syllables is also meadufiéne only
statistically significant difference is between laisd prosodic words (F (3,
1768) =3.256, p=.021). The differences in duratioesveen the first and
second syllables are more marked in prosodic wandsphrasal
constituents than in 1Us and prosodic sentences,dhration could be
interpreted as serving to encode stress.

Both excursion sizes and duration are understoadfather
encoding of focus, discussed at length in chapter 4

The values for the correlate intensity are algsented. The results
of the test suggest that, notwithstanding the iadsiity of the recording
conditions, this correlate could be an importarg far stress. There is a
gradation in the measurements from the smallérgdarger units and the
strongest statistical significance is found to acdifferentiating all four
types of unit (F (3, 1768) =29.357, p=.000).
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Figure 3-34 Excursion size, duration and intensityneasurements of the first syllables

of the units.

The findings of the correlates at the left boundzay be
summarized as follow. Pitch resets occur in attlgees|Us and prosodic
sentences, and less convincingly in phrasal coestis. Prosodic words do

not trigger pitch reset.
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The values of final velocity suggest [mid] targetsmaller units.
Those in IUs and prosodic sentences suggest aopofisigh] underlying
target, but this target probably does not senanasncoding of the
demarcative function, but is rather associated thiéhmarking of topic
focus (the former marked by a [high] target aralltiter by a [fall] or
[high] and [fall] sequence of targets, see ch. 4).

The observed pitch movement on the first syllabl#hus more a
reflection of the pitch reset and not the applmawnf a specific target. As to
stress, the results suggest that its domain is/tind, rather than the phrasal
constituents, and that its most likely cues am@ngér duration and higher

intensity. Further research would be needed tdbsiaits exact correlates.

3.4 Conclusion: grouping

The first part of this chapter was devoted to @nésg the
phonological and morpho-syntactic characteristickgaminjung,
establishing the basis for the set of prosodicsueisted in the second part.
Four units were defined:

(1) Prosodic words which consist of content words (mais, free
pronouns, coverbs, verbs, interjections) and thesociated bound
morphemes (case markers, pronominal prefixes, TAffixgs,
derivational markers, and clitics).

(2) Phrasal constituents which correspond to NPs, cexnmiedicates
(coverb and inflected verb or inflected verb), rionite predicates
(coverb without an inflected verb), particle groiparticle + NP or
particle + CP).

(3) IUs which correspond for the most part to claubascan also be
dislocated elements (NPs, coverbs, etc), or irttges.

(4) Prosodic sentences which consist of semanticaliyected independent
clauses or adjacent clauses, usually a main ckts@ subordinate
clause or a dislocated element, etc.

Cues for the units were sought at both the rightlaft edge of the
units. At the right edge they were: final lengthmpifinal lowering and
phonation events; at the left edge, pitch resetaasplecific underlying
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target. The findings from the measurements are sanmed in the
following descriptions of the units.

Prosodic words are not set off by a pitch reseé Miean pitch of
their first syllables is slightly lower than thdttbe final syllable of the unit
preceding it, thus continuing the declination limbeir first syllables have a
[mid] target and are demarcated by stress, prolaldyg by longer duration
and higher intensity. As to their right boundarib®, final syllables are not
lengthened, do not undergo final lowering, and haslecities that suggest
[mid] tones. They are not followed by a pause, Whéad them to have very
low 101 values.

Phrasal constituents do trigger a small pitch resgih the
consequence that the declination line appears tabed. Their first
syllables usually receive a [mid] target. Furthedence for the phrasal
status is provided by the observed prominences@first syllables of
phrases in sentence focus constructions (see U8l constructions are
not partitioned into topics and comments, and gtdplay a pitch movement
on the first syllable of the phrasal constitueAis these movements cannot
serve to mark information structure categoriesy #re thought to be solely
associated with the grouping function.

At the right edge of the phrasal constituents,|faylables are not
lengthened, but may, in a few cases, be followed pguse, which is
reflected in the slightly higher values of theifirity index. They also
display some final lowering, but are not associatéd phonation events.
Their final underlying target is more likely to bgmid] target than a [low]
target.

Prosodic words and phrasal constituents have sipritsodic
encodings, and apart from the distinction baseghmmological grounds,
I.e. prosodic words being the domain of phonoldgixtacesses such as
lenition (83.2.2.3.2), evidence for their constitgtdifferent units comes
from their difference in pitch reset mentioned abawnd from the affinity
index measurements. Prosodic words have lower dfdles than phrasal
constituents.

IUs and prosodic sentences are both set off bytautisl pitch

resets, that of IUs being smaller. The final vdlpealues in IUs and
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prosodic sentences do suggest a possible [highgrlymuly target, but this
target is taken not to have a demarcative functianll argue later that this
[high] target often found on the first syllableltfs and prosodic sentences
is associated with the marking of focus which igenkely to occur there,
or that of the topics (ch. 4).

At the right boundary, both larger units are leegiid. Interestingly,
the values of IUs’ ratios are slightly greater thlaose of prosodic
sentences, results which may be explained by t&epce of IUs with an
overall level contour in the dataset. These costane usually not found in
sentence-final position and are marked with lordyegations in their final
syllables.

IUs are usually followed by a pause, which is stratthan the pauses
following sentences, thus accounting for the lowadues of the affinity
index of 1Us. In other words, the final syllablellds is more likely to be
longer than that of prosodic sentences, but thegmathat follow are usually
shorter. IUs may end in breathy phonation, andqatiessentences in creaky
phonation. Final lowering occurs in both 1Us andgadic sentences, and
both units have final syllables that receive a [ltavget.

In short, the units are distinguished at their beftindaries by pitch
resets which increase from unit to unit, a findengilar to that of Schuetze-
Coburret al. (1991) for American English. Units are noteded with a
specific pitch target; the observed movement ialpis the effect of the
pitch reset.

At their right boundaries, prosodic words are reoigthened, phrasal
constituents only slightly, and neither have notd lowering. This shows
that they do not receive the marking usually asgediwith finality, rightly
S0, as the units tested were not in final positibtevever, as the measures
often display a gradience, it could be argued phasody does not mark
finality in a categorical manner (at least not inimary final/non-final
manner).

The strongest cue for the identification of thetsipiosited in this
chapter is the affinity index, which clearly deltsathe four units. The
values of the 101 of the units indicate that stralegpendencies between

immediately adjacent units weaken the boundary éetvihem.

169



Finally, measurements on the tokens in this datasdirm that
intensity, as unreliable as the measurements maythe context of this
research, is probably the strongest marker of énegived stress in first
syllables of prosodic words. This would need béetksvith more controlled

data, if possible, in further research.
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Chapter 4 Marking information structure

In this chapter, a quantitative study investigatimg effects of
information structural context on the prosodic izlon of declarative
sentences in Jaminjung is presented. As pointetyoBeaver et al. (2004),
it is not uncommon in prosodic research to relysemantic criteria to
provide evidence for posited phonological distioes. “If two productions
are consistently associated with distinct meanitigs) the phonetic
difference between those productions must be plogially significant.”
The notions of information structure provide suohaachoring point.

The study of information structure (IS hereaftatgracts with many
subfields of linguistic inquiry. As information sttture can be marked
solely by prosodic features, semanticists and syiotans are forced to call
upon phonologists and phoneticians to provide aradecount of the
features used. Prosodists, for their part, agraentarking focus and other
IS categories is an important function of intonatio

The central argument here is that in Jaminjungc®pand focus
domains are marked by prosodic means. Evidendeeafspecific encoding
will be provided through measurements of the pataref pitch and
duration over the syllables.

This chapter is organized as follows: in sectidh 4.review of the
literature on information structure and prosodpgrissented, including
definitions of topics and foci used in this chapiére terminology and the
definitions for the categories employed in thislgsia are based on a
synthesis of existing proposals and can be regadéairly widely
accepted. Care was given in the preparation ojdn@njung dataset to
select examples that correspond as closely ashp@ssithese definitions.
In the next sections, the Jaminjung data is andlysiestly, the realization
of focus over three different focus domains, thedprate/comment domain
84.2.2), to which the sentence/thetic domain, &edargument domain are
compared (84.3); different types of topic are exwdiin 84.5, given and
new topics are compared. Section 4.6 is concerrigotine encoding of

contrast, both in focused argument and in topied;section 4.8 concludes
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with an overview of the prosodic encoding paransetéithe information

structure categories in Jaminjung.

4.1 Information structure and prosodic analysis

Information structur€lS) is now widely used to refer to
grammatical or phonological phenomena which reflleetrelation of an
utterance with the context in which it takes plésme Halliday 1967, Chafe
1976, Lambrecht 1994, inter alia). Lambrecht (1894defines IS as
“that component of sentence grammar in which pritjoos as conceptual
representations of states of affairs are pairel l@iticogrammatical
structures in accordance with the mental statesteflocutors who use and
interpret these structures as units of informaitiogiven discourse
contexts”.

The pragmatic structure of a proposition reflebtsspeaker’s
assumptions about an addressee’s state of knowsgdpge time of an
utterance, and also about the representationsobudiise referents in the
addressee’s mind. IS is based on the intuitionuttatances are ‘about’
something that both the speaker and the hearerdmawme shared knowledge
about (the topic), and that utterances contairrin&tion on this topic which
the speaker can assume is new to the hearer (theeont/focus). Various
dichotomies are used to define this relation: thehnsene; topic-comment;
topic-focus; background-focus; given-new. Theyraseequivalent, but all
aim at explaining this basic intuition.

Languages of the world make use of various straseigi realize
information structure, they can be:

* Intonational: type and placement of accents.

* Syntactic structure: e.g., cleft structures or firgn (‘topicalization’),
left/right dislocation.

* Morphological marking: specific grammatical morpresmarking
topical or focal status of a constituent e.g.,iplrtwa’ to indicate
topics in Japanese.

Moreover, languages often use a combination of syganely only one,

depending on their typological characteristics.
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While there is no general agreement on the stdtugarmation
structure in grammatical theory, many authors,udiclg Lambrecht
(1994:6-13) and Feéry, Fanselow and Krifka (20@8&jgn information
structure a place in the core grammar, of no lestsg¢us and importance
than e.g. the signaling of grammatical relatiorfssTs the view | will
follow here.

As to prosodic research, highlighting part of aenance in a
particular way in order to convey distinctions miarmational value is one
of the most widely recognized functions of intonatiindeed it may be one
of its most robustly encoded non-lexical functicdBeme researchers orient
their studies towards understanding the prosodilizagion of the topic and
comment categories while others are intereste@fimidg the correlates of
the focused part(s) of the utterance which is p@gbumed to be
minimally marked by a ‘pitch accent’. Others pdimtifferences in the
realization of new and given information (see Banragal. 2006, for an
overview of the research addressing the theme-rhgiven-new, and
background-focus dimensions).

The next section provides an overview of the teolnigy used in

the analysis of the information categories of Jgumg.

4.1.1 Topic/Comment

| will make use of the notions of topic and commehich pertain to
the organization of utterances. According to KrifR@06:43), the
topic/comment structure is ‘a packaging phenomemdnch may have its
basis in the cognitive organization of the humaairbrA well-established
view in current linguistics relates the topic-conmhdivision to the
predication structure of the utterance, i.e. todiséinction of a predication

base, or topic, and a comment on this topic

4.1.1.1 Definitions

Topicis not used here in the sensalsicourse topicwhat part of a

discourse is about, but rather in the senseentence topjdhe entity which
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is predicated about in a sentence (Lambrecht 1BB24;: Krifka 2006).
Gundel (1985:86) defines topics in this way:
“an entity, E, is the topic of a sentence, S, ifising S the speaker intends
to increase the addressee's knowledge about, tagtesnation about, or
otherwise get the addressee to act with respdet.to

Topics may have different functions and differeagjctes of
integration into the sentence, as shown in exai@ig ranging from i) full
integration, where they have a grammatical functiotihe main clause; to
i) partial integration, where they are realisedsadle the clause, but co-
indexed with one of its elements; to iii) no int@gon, where they are
neither within nor co-indexed to one of its elensefsiee in particular
Maslova and Bernini 2006).
(45) i) [My dogroe] was playing with a ball.

i) [That other dogrog], it came from the other side and stole it.

iii) [As to this walkrgg], there is no point in continuing.

A sentence can have more than one topic or, arysrelevant in the case
of Jaminjung, sentences can lack an overt topichiich case they are either
comments on an implicit (discourse-given) topisentences that are in
focus in their entirety (or thetic sentences). Sca$es have brought some
authors to distinguish between ‘topic expressiom dopic referent’, where
the former is the linguistic expression of a tognal the latter refers to what
it stands for, its denotatum (see Lambrecht 19941121, Krifka 2006:5-6).
Apart from the general ‘aboutness’ topic discussefhr, the following
subtypes of topics will be useful in the followiagalysis: ‘new’ topics
which highlight a change of topic; and ‘contrastitapics, when choosing
among several possible referents. Contrastive saie regarded as topics
which at the same time have focal status, follovingka (2006), since a
contrastive topic typically implies that there atternatives in the discourse.

In this chapter, only NP topics will be consideradhether other
types of constituents can also be topics in Jamgqwuill be a matter for
investigation in further research.

The criteria used to identify sentence topics endataset are

inspired by the guidelines set by the Interdisoigly Studies on
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Information Structure (ISIS) project in Potsdamger et al. 2007). Thus,
only the following expressions can functionadmutnessopic: referential
NPs (i.e. definite descriptions and proper nanmiadgfinite NPs with
specific and generic interpretations, and indedmin adverbially quantified
sentences that show Quantificational Variabilitjeets®, bare plurals with
generic interpretations, and bare plurals in adaélybquantified sentences
that show Quantificational Variability Effects.

Dipper et al. (2007:163-164) further suggest thiowang test to
identify topics:

An NP X is the ‘aboutness topic’ of a senterf®eontainingX if

- S would be a natural continuation to the annourcebret me tell

you something about X.

-S would be a good answer to the questdmat about X

- S could be naturally transformed into the senté&meacerning X,

S or into the sentendgoncerning X, S'whereS differs fromS

only insofar as< has been replaced by a suitable pronoun.
In a bipartite view of sentences as the expressiagmformation about a
topic under discussion, ttemments the remainder of the sentence
corresponding to the predication that is made atheutopic. | will employ
here the definition of comment by Gundel (1988:218)predication, P(*),
is the comment of a sentence S, if, in using Speaker intends P to be

assessed relative to the topic of S”.

4.1.1.2 Specific tunes associated with the topic and comment
categories
For English, it has been claimed that topics ert wirising accent,

and that the comment of a sentence typically emasfalling accent

% “Quantificational Variability Effects can be defid as follows: An adverbially quantified
sentence that contains an indefinite NP or a blaralgs roughly equivalent to a sentence
where the combination Qadverb + indefinite NP/h@ueal has been replaced by a

quantificational NP with corresponding quantificatal force” (Dipper et al. 2007:164).
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(Bolinger 1986, Jackendoff 1972, Gundel 1978, Stead1991,
Pierrehumbert and Hirschberg 1990, inter alia). fbitlewing example,
from Pierrehumbert (1980:40) is given as illustrati

(46) What about Anna? Who did she come with?

Anna came with Manny.
H* LH% H* LL%

Annais associated with the topic and receives an H* EFHne while
Mannyis associated with the comment and receives anli9t tune.
Gundel et al. (1997) experimentally tested themsfjaoted relationship
between topic and comment structure and specifiesuespecially the
assumption that a specific pitch accent or tursssociated with the focus
(or comment) of an utterance, which is distinctrirthe pitch accent or tune
associated with the topic. Their study used traptcof radio news stories
read by a professional newscaster. They found ngpebing evidence for
the assignment of specific tunes to the topic amdment categories. Most
of their topics receive a rising tune (H* LH%), ibkir comments may
receive both rising and falling tunes (H* LH% or IH?%), depending of
where they occur in the sentence. Further, thewdvelming majority of
sentence final tones are low tones. If they aré thgy are more likely to be
topics, but then again, most sentence final topiasin a low tone. This
leads them to suggest that the rising and fallimgs$ (H* LH% and

H*LL%) rather indicate continuation and non-con@tion. This is
important in the context of this research, highiigdp the difficulty of
mapping a function to a specific encoding, and sstigg a methodology
that will ensure that factors such as ‘positiothia sentence’ is taken into

account.

% The H*-L and L-H* notation is adapted from Pieruahbert (1980). The starred tone,
H(igh) in this case, is associated with the strahggllable of the pertinent domain. The
non-starred tone, L(ow), is then associated wighsiyllable following or, respectively,

preceding the strongest syllable (82.2.3.5)
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4.1.2 Focus

A note of terminological caution is warranted aststage. The
category ofocusis amply referred to in the literature. It may ledéed as a
component of phonetics, phonology, syntax, semani@gmatics or even
psychoacoustics (see Beaver et al. 2004:1-14, feviaw) which can lead
to confusion. Von Heusinger (1999:84) summarizesua conceptions of
focus thus:

Focus is understood as a semantic-pragmatic cgrindptating a

certain relation of the focused expression to ikealirse context.

Jackendoff (1972) introduced the syntactic focutiee F at the

level of syntactic structure in order to describe $yntactic correlate

to the semantic notion of focus. Thus, the focuwcept is
understood as a hypothetical construct that hdsagogical
correlate (the sentence accent), a semantic-pragouatelate (the
new information), and a syntactic correlate (a agtit feature [+F]).

In the short history of the development of a cormpresive theory of

focus, each correlate has been chosen from ditfeddools of

thought as a conceptual starting point.
| will use the term in its information structurense, which is defined
further below. To account for the focus systemthalanguages of the
world, and that of Jaminjung, two more parametegsnaeded, thecopeof
the focus function, that is, the part of the unglad clause structure which
is in focus; and theommunicative pointyhat pragmatic reasons underlie
the assignment of focus to the relevant part oltiderlying clause
structure (Dik 1997:330). These will also be présén

Focus can be informally defined as referring todiseriminating
part(s), the most salient or highlighted or moségpounded part(s) in the
utterance. An expression is in focus if the spe&kehoosing it from
amongst a (possibly infinitely large) set of altgimes, thereby contrasting
it with them.

A more technical definition of focus is given bgmbrecht
(1994:213) as “[t}he semantic component of a pragmaldy structured
proposition whereby the assertion differs from phesupposition”.
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Lambrecht (1994:213) uses the tenmesuppositiorandassertionto refer

to “the set of propositions lexicogrammatically kgd in a sentence which
the speaker assumes the hearer already knowseady to take for granted
at the time the sentence is uttered” and “the @ibjom expressed by a
sentence which the hearer is expected to knowkerfta granted as a result
of hearing the sentence uttered”, respectively.

Some authors also distinguish focus from the nadidmckground
whichrefers to the non-discriminating remaining part{isjhe utterance
(see Krifka 2006). It is peripheral, and servesphose of specifying the
way in which either the topic or the focus is tourelerstood. Relative
clauses, subordinate clauses and adjuncts (adisdnd PPs) are often part

of the background.

4.1.2.1 Prosodic correlates of the focused part(s) of the

utterance.

The focus of an utterance, semantically its magtrsigpart, is usually
predicted to be the most prosodically prominenthinlanguages of the
world, a variety of prosodic resources are empl&yednark material as
focused:

» the placement of the pitch accent (in AM termingfp@nd deaccenting
elements in post-focal position, as in English L4996);

» the placement of phrase boundaries which may eptfemrede or follow
the focused element. Indeed, pausing before amtxtelement is a
well-known and wide-spread device in languagesifawing a
listener’s attention to what is coming and thushhghting its
importance. Again, post-focal elements may be ‘dapdd’, that is,
material following the focus is incorporated ink@tsame phrase, as in

Japanese;

3 See also Buring (2009) for a review of the varistrategies used to realize focus,

including prosodic means.
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» the expansion of pitch range on the focused elesraamd the narrowing
of the post-focal pitch range, as in Mandarin Ce&éxXu 2005), or
English (Xu and Xu 2005);

e and finally, duration (Flemming 2008, see also D&71:327). It was
found that the syllable which is the focus expongsiténgthened in
many languages, e.g. in English (Turk and Shattiagfragel 2000), in
Mandarin (Xu and Xu 2005), in Dutch (Sluijter arahvHeuven 1996),
and in German (Kugler 2008).

As noted earlier for English, it is generally agteleat topic is
marked with a rise in pitch (or L-H* in AM terminady), and focus by a
fall (H-L*). More specifically, focus is marked kay‘nuclear pitch accent’
on the primary stressed syllable which is usudléy/last accent in a
phonological phrase. When the nuclear accent o@autyg in the phrase, the
remainder of the phrase is said to be ‘deaccelfsed’ Buring 1999, and
Ladd 2001, ch. 6 for a review). Interestingly, Hedpand Sosa (2007)
remark on the difficulty of identifying such specipatterns in natural
speech in their study of American English: “In parar we deny that there
is any prosodic category as distinctive as a ‘t@gicent’ as opposed to a

‘focus accent”. Gussenhoven (1999:45) proposessiiaantic constituents
defined as arguments, predicates, and modifieesnarked for focus, rather
than syntactic constituents. In his model of intarg English has three
pitch accents (fall (HL), fall-rise (HLH), rise (D and nine additional
pitch accents resulting from modifications in tlasie pitch accents. He
further proposes a Sentence Accent Assignment (S#&R) which applies
to all pitch accent types. According to the SAARery focused argument
(subject and internal verbal complements), predi¢atrbs, predicate
nominals, predicate adjectives, etc.), and mod(aewerbials and other
adjuncts) must be accented - with the one excepgi@nedicate adjacent to
an argument can be unaccented. Consequently, a flmcnain is defined as
“any constituent whose focus can be marked witingles pitch accent”. He
further proposes that the size of the excursionthecccent height is

correlated with the degree of prominence.
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Another important factor, referred to as alignmeetscribes the
precise position of the accent in time within ticeented syllable. More
recently, Steedman (2003) describes the intondtatgerns for themes and
rhemes in English, in AM terms, as L+H* and H*,pestively. For
Steedman, theme and rheme can both be partitionetackground and
focus. He suggests that focus is marked by prorsmenpitch compared to
the background. The background is usually unacdeanrtd can even be
omitted entirely from conversations. In Steedmamalysis, the theme is to
be thought of as that part of an utterance whicineots it to the rest of the
discourse and the rheme is that part of an utterdvat advances the
discussion by contributing novel information. lroghin Steedman’s view,
the overall intonation pattern is determined byttreame/rheme partition,
and the actual placement of the pitch accentsterniéned by the
focus/background partitioning in these categorse® (Louwerse et al. in
press, for an overview). Louwerse et al. confirrtiad partitioning in a
series of tests based on conversations elicitead Map tasks (Anderson et
al. 1991). They found that the average pitch ofrtieme (comment) in a
turn is significantly higher than the average pib¢hhe phrasal theme
(topic) of that turn.

Research conducted under the PENTA model umbee#itarting to
yield interesting results. Wang and Xu (2006:1)éntound specific
correlates associated with the focused part oftt@mauince in English,
notably an extended pitch range on the focusedldglland a compression
of the same range in the post-focus part of thevartce while leaving the
pitch range of pre-focus component neutral.

Post focus compression of pitch and intensity iss tftound to be an
encoding parameter of focus in English, but als®andarin, Cantonese
(Wu and Xu 2010), and Hindi (Patil et al. 2008)wewer current research
indicates that it may not occur in all languagesakel studies in
Taiwanese and Taiwan Mandarin have shown thatlbaokhpost-focus
compression (Chen et al. 2009).

There are also reports of languages where foaustimanifested
through prosodic means such as Navajo, a languabe éthabaskan

family, where each syllable of the word has a téagjet, and statements,
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questions, and focus constructions (contrastiveesap our description)
share almost identical pitch tracks (McDonough 3062 Chitumbuka, an
underdescribed Bantu language of Malawi, in whatub is not
consistently signaled by prosody (Downing 2006).

For Australian languages, Heath (1984) describesgflammatical
discourse categories” listed as Focus, Topic, [tefiess, Given and New,
which may be marked intonationally (see Mushin Ba#ler 2008 for a
review of the literature on discourse in Australianguages). Blake (1987:
155) proposes two common principles of discourgamization: (i) topic
precedes comment and (ii) focus comes first. Héhéurstates that it is not
unusual for phrases acting as topics to be plaotgide the predication
proper and be separated by an intonation bredierdefore or after, which
could be represented schematically as: topic factest of comment]. He
goes on to note that the initial position in arerghce is preferred for
highlighting functions, such as in Warlpiri, whemminence-marking or
focusing is accomplished by placing a word in périgtial position
(Laughren et al. 1996; Mushin and Simpson 2005)e HE092) pointed to
the pre-verbal position as the choice positiorféous marking in the same
language. Austin (2001) states that Jiwarli alstievaise of the initial
position to introduce new topics, significant nexiormation, or to make a
contrast.

Bishop (2003:211) suggests that accent distributidBininj Gun-
wok (BGW), a term used to cover a large group tteel dialects spoken in
Western Arnhem Land, serves mainly a word delinvigafunction. She
even raises the issue of whether there is anyaictien between post-lexical
accent assignment and information structure in BGWe goes on to
describe relativeitch scalingparameters, the global, or at least phrase-sized
choice of pitch range, as the main means of engddicus and other
aspects of information structure in BGW. She aisdd that there is no
systematic use of deaccenting in BGW.

Indeed, the lack of evidence of a culminative fiorcfor accents
and the use of pitch range extension on the focaksdent, or at least in
part of the focused element, are reported for otustralian languages. For

example, Chapman (2007) has found that there evi®nce in Warlpiri
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for a culminative accent on words with either narar broad focus. He
also suggests that a final rising intonation asgedi with pauses is used to
mark off left dislocated topics, adjuncts, and vgatd phrases used in
apposition. Singer (2006) notes that in Mawng, a&Rama-Nyungan
language of Northern Australia, all verbs and nausslly receive some
type of pitch accent. Thus, the fact that a womees a pitch accent does
not in itself tell about its information status.

Fletcher et al. (2002) in a qualitative study aoapus of Kayardild,
also a non-Pama-Nyungan language, note that expatite range of the
phrase-internal pitch target is a relatively comrstrategy used to mark
focus. For Dalabon, another Australian languag@ihon-Pama-Nyungan
family, Fletcher (2007:10) reports that the iniggllable of the word in
focus clearly bears the main pitch prominence.Heurhore, the word in
focus does not “necessarily have to be intonathmage initial, although
Dalabon does not have as much freedom as otherafiastlanguages (e.g.
Warlpiri) to move around grammatical words dueh® ¢complex form of
the verbal word”. In another study of BGW and DalajpFletcher and
Evans (2002) found that that syllables associaiéid ‘pitch accents’ are
phonetically lengthened.

Informal observations of the Jaminjung data sugtiedtits
speakers, just as those of the neighbouring lareguegNorthern Australia
reported above, use prosodic means to emphasinerie they wish to
highlight.

4.1.2.2. Scope of focus

Speakers may choose to emphasize constituentsiofisaizes. In
the analysis of the encoding of focus in Jaminjuvg]l test whether the
encoding varies when the size of the focal corestitsichanges. The
domains tested are those proposed in Lambrech#t{19Bey are described
here, as well as some prosodic research assoevdtedach of the domains.
In other words, focus as a special pragmatic stande defined in terms
of its scope, whether it concerns the truth valughe predicate, the whole
sentence or only a constituent in the utteranceldracht (1994:223) thus

distinguishes three main types of constructionsilldstrates these types
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with example sentences reproduced below from Bmglialian, spoken

French, and Japanese in which the small caps iedilsa prosodic

prominence:

» PREDICATE FOCUS (PF) is used when an entire verags#i is in
focus. This type is claimed to be a universally arked type of focus
correlating with the topic-comment structure asuhmarked pragmatic
articulation (Lambrecht 1994:296). Roughly, thejsabof the sentence

corresponds to the topic and the remainder, isyanzent on that topic.

(47)  [context: What happened to your car?]
a. My car/lt broke DOWRN.
b. (La mia macchina) si ¢ ROTTA.
c. (Ma voiture) elle est en PANNE.
d. (Kuruma wa) KOSHOO-shi-ta.

« ARGUMENT FOCUS (AF) is used when the focal congtituis a
single constituent (subject, object or oblique)] #re remainder of the
sentence is a presupposed proposition. Argumenisfoan be expressed
through a number of strategies: by changing thesstras in the English
example (a); by inverting the order of the constilis, as in the first
Italian examples (b); by using cleft constructiassin the second Italian
example and the French example in (c); and finayysing morpho-
syntactic markers as in the Japanese example.iAgdment-focus
constructions are those most often treated in pliosmalyses of

‘focus’.
(48) [context: | heard your motorcycle broke down?]
a. My CAR broke down.
b. Si & rotta la mia MACCHINA.
E la mia MACCHINA che si & rofta.
¢. C'est ma VOITURE gui est en panne.
d. KURUMA ga koshoo-shi-ta.

¥ With the understanding (mine) that Verb + Argumaainot form a Verb Phrase in alll

languages.
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The commonly used ternisoad focusandnarrow focusare avoided
here because of their vagueness and becausertheasow focuss, in
practice, often equated with argument focus (whratbatrastive or not)
discussed hereatfter.

e SENTENCE FOCUS (SF) is used when an entire senisring

focused. Such expressions are also tertnetic sentences (Sasse 1987).

In SF, both the subject and the predicate aregbdinte focus domain,

thus distinguishing it from both PF, in which théogect is the topic and

hence not part of the focus domain, and from AFenalthe predicate is
part of a presupposed proposition and, as suckparobf the focus
domain. Lambrecht suggests that SF needs to benaligidistinct from

PF, namely in that the subject in a SF construdaées on properties

normally associated with objects in a PF sentebambrecht

2001:627).

(49} [context: What happened?]
a. My CAR broke down.
b. Mi si & rotta (ROTTA) la MACCHINA.
c. J'aima VOITURE qui est en PANNE.
d. KURUMA ga KOSHOO-shi-ta.

Importantly, Lambrecht (2001:336) states that tlibeee types of
focus structure correspond to three basic commtimectunctions: “that of
predicating a property of a given topic (predidaieus: topic-comment);
that of identifying an argument for a given propiasi (argument focus:
identificational function); and that of introduciagnew discourse referent or
reporting an event (sentence focus: presentatmmeent-reporting
functions)”. Sentence focus or thetic statemeppgar “at any point in a
text where information is not given about someongomething, but about
an entire state of affairs” (Sasse 1987:535). brtsla defining criterion for
thetic sentences is that they present informatimussituations rather than
about entities.

Languages vary in the strategies they use to digsh topic-
comment and sentence focus. Some attention hasggbesnto the prosodic

encoding of thetic statements, particularly sineaenbrecht. He proposes
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that SF needs to be minimally distinct from PF, ebniby detopicalizing
the subject that would normally be interpretednastopic in a PF sentence
(Lambrecht 1994:235). This is conceptualised inRhaciple of subject-
object neutralizationin a SF construction, the subject tends to be
grammatically coded with some or all of the prosaahd/or
morphosyntactic features associated with the fobgdct in the
corresponding PF construction. Languages that hawere rigid syntax and
a more flexible focus structure move the accenin &nglish. Conversely,
languages with the reverse organization i.e. meselfie syntax (word
order) and less flexible focus structure, as iliditg move constituents

instead of shifting the accent.

4.1.3 Contrast

Another notion | will rely on is that afontrast The basic
requirement for contrastiveness is the existendegbflighting. Constituents
that are contrastive are understood to belongctungextually given set out
of which they are selected to the exclusion oéast some other members
of the set. Both topics and foci can be interpreturastively (Kiss 1998).
Thus topics can be ‘about something’, and can érastive; focus can be
‘information’ and contrastive as shown graphicatiyfable 4-1 (from
Neeleman et al. 2009:1). Example (50a) illustrategrastive topics (from
Kiss 1998) and (50b) a contrastive argument ingocu

Topic Focus
. aboutness topic new information focus
Non-contrastive = 10p
[topic] [focus]
Contrastive contrastive topic contrastive focus
[topic,contrast] [focus, contrast]

Table 4-1A typology of topic and focus constructios (from Neeleman et al. 2009:01)

(50)  a. Where do Anna, Kati and Mikkor live?

ANMA contrastive topic, She lives here.

b. What did Peter buy, a book or a magazina?
Peter bought A BOOK zonstrastive focus-
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To understand the contrastive and non-contragtimes distinction,
it is useful to refer to Dik (1989), who proposetypology of focus
according to the communicative point expressedindedefines new (or
completive), and contrastive categories, whichloafurther subdivided
into replacing, expanding, restricting, and sefegrtiFor the purpose of this
research, | will usenformationfocus interchangeably for Dik’s new focus.

Information focuontributes information that is new or ‘context-
incrementing’ (Drubig and Shaffar 2001:1079) engam answer to a
constituent questiorContrastive focuddentifies a subset within a set of
contextually given alternatives’ (Drubig and Sha2801:1079; Kiss 1998;
Gotze et al. 2007); it is often syntactically andrphologically marked with
respect to information focus. Examples are give(bil) and (52); both
involve a contrast between the constituent in fdcagpitalized) and an
alternative piece of information which is not exfily presented (or
presupposed) in (51), but is contained in the guest (52). This type of
focus construction, termed replacing or correctoais, is fairly common in
the Jaminjung data, where speakers often seeletiteray to express some
concept or idea.

(51) Y OU cortrastive Focus are the murderer. (Sherlock Holmes)

(52) John bought apples?
Mo, he bought BANANAS Repiacing focus

Topics can also be contrastive. As pointed out mblich for English
(2001:176):
A contrastive focus may occur in any position iseatence. If,
however, it occurs in the topic part, it represent®ntrastive topic
and will typically be marked with a rising acceBeing in the topic
position, a contrastive topic refers to an entigy $peaker wants to
talk about. Moreover, due to its contrastivendssdicates that
there exist alternatives the speaker wants toatatiut, too.
Example (53) below, also from Umbach, illustratas {capitalized words
indicate a focus accent).
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(53) Adam: What did the children do today?
Ben: [The small children]entastve topic Stayed at HOME and/but [the bigger

ONeS] contrastve topic Went to the Z00.

It is usually held that both contrastive topics &mal are marked by a
special intonation (at least since Bolinger 196},:8/pically described as a
fall-rise accent in English (Biring 1997:69). Howewvhether topics and
foci receive the same prosodic encoding cross-igtigally is still
undecided. Braun and Ladd (2003) have shown th@eman, sentence-
initial themes in contrastive contexts are prosaitiadistinguished from
those in non-contrastive contexts by peak heigtitalignment, range and
duration of the rise, and duration of the stresaedel. They also suggest
that contrastiveness may not be categorical buligm& This is supported
by Zimmermman (2007), who points out that the iateon of contrastive
focus differs only gradually from information focumsintonation languages,
while in languages such as Hungarian or Finnisiyhich contrastive
elements are realized in a particular syntactidtjoos the opposite appears
to be true.

In Australian languages, Bishop and Fletcher (2@@g5pest that a
rising accent (L+H*) (for certain varieties) terntdssignify contrastive stress
in Bininj Gun-wok, without clarifying whether thagpplies to topics or
focused arguments specifically.

For Mawng, Singer (2006) notes that the two fun@laategories
of contrastiveness and information focus are saphaly being the most
prominent elements in the utterance. The most prentiaccents in
contrastive NPs are realised as a very steepmidéadl. More specifically,
Hellmuth et al. (2007) describe a special focugatdistinguished from a
neutral counterpart in scaling (by means of steh gxcursions in
contexts of contrastive focus), but not in aligninerhich they interpret as

a hyperarticulated version of the neutral accent.
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4.1.4 Given / New

The analysis of the prosodic encoding of infornrastructure in
Jaminjung will also make use of the notiongiven and newa division
first proposed by the linguists of the Prague Sthbwe notions are often
used interchangeably with topic and focus; strispgaking, the notions
refer to cognitiveactivation statesf referents in utterana@nd need to be
differentiated from these categories. Chafe (1@&t®)ally distinguishes
three levels of activation: given, new and accéssitformation.Given
refers to the part of an utterance that the speaisects the addressee
already knows or at least should already know; exie\wrefers to the part
of the utterance that is new, or at least newivadb the discourse in
question, and relative to the givéxccessiblenformation is semiactive and
becomes activated at the time of speaking. Lamb(@&94:109) further
divides accessible information into textually, irdetially and situationally
accessible information, taking the nature of thetext into account. While
topic referents are often discourse-active (giva@rgt least accessible to the
hearer, and the referents of focal constituent®fiem unidentifiable
(discourse-new), the association does not holdl gitaations. However, for
the purpose of this study, the given/new notioriklve used in conjunction
with the category of topic.

In intonation research, it is often assumed thatdifferent states of
activation of information can be associated withcfic prosodic
realizations, following Chafe (1994:75), who propsshat “both new and
accessible information are expressed with accdntedoun phrases,
whereas given information is expressed in a mdsnaated way”. Ladd
(1996) argues along the same line, proposing #td¢ast for West
Germanic languages like English and German, newnmdtion is marked
by a pitch accent, while given information is deaded. He further
considers the possibility that the distinction nmay be categorical but
gradient, following Chafe. More specifically, in Agmcan English,
Pierrehumbert and Hirschberg (1990) claim thatgivdéormation is
assigned an L* accent (if accented at all), newrmfation is marked by an

H*, and accessible information is marked by eidwemH* pitch accent
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followed by a 'H* (downstepped H*, inferable iter) an H+!H*
(predication already mutually believed by speaket lesstener). For
German, Kohler proposes that new information iskeiby a medial peak
on an accented syllable; and activated informasanarked by an early
peak contour, a pitch movement with a peak immedbigireceding a
considerably lower accented syllable. These costdarresemble those

proposed for American English.

4.2 The categories analysed in Jaminjung: main
hypotheses

The categories discussed in 84.1 are conceptuatly f
straightforward, but can prove difficult to apply@n natural language is
analysed. Further, as the aim of this analysis gdévide a general
description of the prosodic encoding of informatstructure in Jaminjung, |
will make use of the elements described above fiogléhe categories in the
analysis.

I will first seek to establish the prosodic mearedito encode focus
in Jaminjung. | will test whether the encoding earin the three focus
domains described by Lambrecht: the predicate fdbessentence focus
and the argument focus. | prefer the term ‘commienttis domain to
‘predicate’ focus domain, as the former refer tardarmation structure
category and the latter to a syntactic categorg. ddmment focus domain
will be analysed in detail and used as a pointoofijgarison for the two
other domains. Following Baumann et al. (2006)eldict that prominence-
lending cues increase as the focus domain narsmwhat the argument
focus domain should be the most marked and thesemfocus domain the
least marked. As reported in the previous secpoosodic research has
addressed various aspects of the question, idgstimguishing between
‘broad’ and ‘narrow’ focus, the former more or lessresponding to the
topic/comment structure with a focus on the commamd the latter with
argument focus, where only one element in the comimseemphasized. |
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propose a systematic comparison of the three dantaiverify whether and
how the encoding differs.

After looking at the prosodic realization of foanslaminjung, | will
examine topics, using as a benchmark the giverdapithe utterances with
a topic/comment structure. Jaminjung, as many dkstralian languages
(see Mushin and Simpson 2005, and Mushin 2005pigto have ‘free’
word order. Given topics may either precede oofelthe comment and |
will test whether the position of the given topiggers variation in their
encoding. | will also check if the use of the cl#timarlang, used to mark
the givenness of referents, changes their encoding.

I will make use of the degree of activatioewto describe the
encoding of topics. They are usually found at #fegeriphery of the
utterance, either integrated in the 1U or as arsg¢palement (left detached).
Whether the latter should be interpreted as taitser than as
(presentational) sentence focus constructions (lkachb 1994:184) will be
tested through a comparison with the dataset aedlfigs the sentence focus
domain. The encoding of given and new topics Wwdbde compared based
on the hypothesis that both subtypes are minintidfinguished by
prosodic means.

Finally, 1 will also explore the feature of contralswill consider
whether differences in the ‘communicative pointtloé focus are reflected
in its prosodic encoding within the argument fodosain. | will
distinguish between arguments that serve as infiomécus and those
that serve as contrastive focus.

| will describe the encoding of contrastive topiasd compare it to
that of given and new topics. | will also compdrtithat of contrastive
arguments, in order to find whether contrastivemessives a specific
encoding in Jaminjung.

| will also test whether the use of a morphologitalrker, the clitic
=gun marking contrast, used with both focused argumantl topic¥,

affects the prosodic encoding.

% The clitic is also found with verbs (8§3.2.3.1.6)
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4.2.1 Analysis: Focus domains

In this section, | will assume that Informationtiure is manifested
overtly though prosody in Jaminjung. | will assuthat speakers make
some words and phrases more prominent than othatghese are
perceptually more salient to the listener and aesymably employed at
least in part to draw the listener’s attentionrtfmrmationally salient words.
It is assumed that the function of marking parafutterance as more
important, as focused, is achieved through makimgad the syllables more
prominent than others (in Jaminjung).l shall asstiméthe functional
differences associated with focus realization afiected in variations in the
acoustic correlates of the perceived prominenabigis.

| will examine the three domains of applicatiorfafus with the aim
of showing that each of these domains makes ud#éfefent prosodic

parameters.

4.2.1.1 Methodology

The IU is the domain of investigation. The methHody follows the
guidelines described previously (82.4), firstlydstecting a set of
utterances that conform to the criteria specifmdefach category.
Importantly, the labeling of perceived promineritayles in the dataset
used in this analysis is done before any measurisnoemanalysis. In some
cases a primary and a secondary prominence isnassig

As native speakers could not be called upon taguaate in the
labelling of prominences for practical reasons saglheir being too far
away at the time of the analysis and lack of litgrskills, they were
assigned by two labelers, the author and a nonibgnglish speaker. An
explicit selection procedure was applied: only Wdsere there was
consensus on the prominences between the labeteesretained.

To check on our judgments, a test was conductddaMihguist
fluent speaker of a neighbouring Australian languddirty 1Us were
selected randomly from the dataset, the subjectastasd to indicate the
most prominent syllable; a secondary prominencéddo@ assigned if that
was deemed necessary. The results were marketas: 1® marks were

given when all listeners agreed on the prominekceearks when the same
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syllables were selected but given a different degfeorominence (primary
and secondary). In 23 of the 30 IUs (77%), thers pexfect agreement on
the prominence, but the percentage rises to 8MMose cases where only
the degree of assigned prominence diverged. Thayely one case where
the listeners heard a prominence on entirely diffesyllables.

The labeling of prominences and segmentation otittexances into
syllables is followed by coding for specific furatis or categories. Syllable
positions are labeled in relation to the most prant syllablé.

For all focus domains, the locus of prominencesthed morpho-syntactic
correspondence are examined. The analysis of tmipence in the
comment focus domain includes tests to assess ahetleceives a specific
pitch target through an examination of the coredatf final velocity and
FO. As mentioned in 82.3.3, the evaluation of pittgets is based on the
final velocity measurements, but not uniquely. €kamination of the pitch
track, as well as auditory analysis is necessanyiqularly for the [low] and
[high] targets which may both display velocitiesvaeen -5st/s and 5st/s.
The measures are compared according to word lemgtisyntactic
constituency. Finally, a test is done to compaefitial velocity
measurements in the prominent syllable in commamisthe syllable that
occupies the same position in topics. The correlateean pitch is then
examined. The measurements are checked with @ SrfeNOVA tests
with the correlates as dependent variables andtdglprominence as
independent variable. Finally, excursion size amchtion are similarly
assessed. For the latter, syntactic constituendyard length are taken
into consideration.

After this detailed evaluation of the parametemsdu® mark the
prominent syllables in the comment focus domaicgraparison is made
with the other domains: the sentence and argunfeciis domains. As
more than one prominence is heard in the sent@tces domains, the

correlates of the mains and secondary prominemcdhis domain are

40 The effects of conditioning factors e.g. segmemtake-up, speech rate, and the like, can

not be isolated in a study based on spontaneoesls@eich as this one.
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presented prior to the comparison of the three damsn&or the argument
focus, the structure of the comments in which tteapnence occurs is
described, as well as the position of the word @iointg the prominence
within the comments. Concerning the argument fammain, the
methodology developed for this analysis is basetherwork of Xu (2005
inter alia) who examined the realisationbobad andnarrow focus, the
latter corresponding to the argument focus donragjuiestion in this
section. However, it is not possible, with the matdata used in this
dataset, to reproduce the experiments that lea(®8@5:234) to propose
that pitch range of post-focus words is compresseensively while the
pitch range remains the same in pre-focus wordlsqagh tokens of pre-
focus pitch lowering have also been observed idigmyg In the
experiments in question, the speakers were reqtoreshd out prepared
sentences in order to produce various focus domahesencoding schemes

of each of the domains were then compared.

4.2.2 Comment (predicate focus)

In this section, | aim to establish the encodingapeeters of focus
when its domain coincides with the entire commdntill first present the
hypothesis and dataset on which the analysis isthasvill examine the
locus of the prominent syllable and the syntactiiegory of the constituents
in which they occur. | will then present the resulf the measurements of
the correlate of final velocity, mean FO, pitch ession, and finally,

duration.

4.2.2.1 Hypothesis

Based on the observations of other languages esport§4.1.2.1,
and on a first informal assessment of the Jaminglaig, it is hypothesised
that focus is realized by making the first syllabféhe comment prominent
by assigning it a specific target, and by pronongdi with a wider pitch

excursion and a longer duration.
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4.2.2.2 Dataset

In Jaminjung, as in many languages, it is not ualufind
sequences of clauses in which a continuing topioisferential to one of
the arguments of the clause, nearly always theestibgent. Further, given
topics are often elided so that clauses lack ant subject, or rather, the
subject in such clauses is expressed only by flection on the verb, here
bound pronominals.

The tokens in this dataset have been selected setiaey all
include an overt given topic — referring to an gnitn the realm of the
shared knowledge of both hearer and speaker — aathment that contains
new information but no contrastive element.

In Jaminjung, clear cases of IUs with topic/commnetnicture with a

predicate focus include (see also 83.2.3.4):

* Verbless clauses: [Nty + [NPPredr
* Intransitive clauses: [NBp + [(coverb) V (OBL)predr
» Transitive clauses: [NBp + [NP (coverb) Vipredr or

[NP]top + [(coverb) V NPpredr

Verbless clauses have a predicative NP which innjang does not
require a copula. They occur very frequently indiagaset, as they were
collected in the course of documenting the biolagknowledge of the
speakers. Speakers were shown pictures of variansspand animals and
asked to either identify them or comment on thee etc. In Figure 4-1, the

demonstrativenginju ‘this one’ introduces a nominal predicateg fish’.
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(54)
nginju yag
PROX fish

Here (this one) (is) a fish.
[JM:CS07_068_03]

o T e Sl P o o
R T e . T L e

400

300 DK
...............o..ooo ......

2004 ."oouo"

g 1004
s 4 —
2 nginju - a
= gin) yag

dem n

Here (this one) (is) a fish.
T C
0.003543 0.9946

Time (s)

Figure 4-1 Example of IU consisting of a topic NPrad a comment NP.

A peculiarity of this dataset is that many nomipaddicates are
made up of a single noun, so that their final $y#a are also comment final
and thus bear the encoding associated with boundarking, a condition
that is fully compatible with the idea that sylleblreceive parallel and
multiple encodings in the PENTA model, but whichymnaake identifying
the specific parameters associated with each fumdégiss easy. Verbal
predicates are usually longer, so that the wordisitial and final position
are less likely to bear the encodings of multiplections. This will need to
be taken into account in the interpretation ofréwsaults.

Semantically, intransitive clauses express differe@anings, such
as an action, a state change or a state, essgfitdwing Chafe’s
description (1970:98). In example (55) Figure 4k2, topicjanyung,‘the
other’, is followed by the comment consisting afanplex verb (a coverb
and an inflected verbpuru gajganyhas gone back'.
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(55) (also in (59) and (67))
janyung buru ga-jga-ny
other return  3sg-go.PST

"The other has gone back.'
[IP:ES96_08_03]

WWWWMWWWWWMW*MWWWWWMMMWW -
Ao A <etpmre
400
3004
e e
200—..0.0'."‘0......0‘... ...O.. ce,
L]
* LN}
g 100
= 4
'E::_) ja nyung "bu ru gaj gany
janyung buru gajgany
n cov v
the other has gone back

0.02557 0.973
Time (s)

Figure 4-2 Example of IU consisting of an intransite clause.

In transitive clauses, the action or activity ensferred from the
subject/agent to the object (patient). The objeskid to be at least affected
by the activity. Example (56) is extracted fromegetling of the Frog Story,
the subject/topievirib-ni ‘the dog’ is followed by a comment with a
complex verag ganardgiyanyhas thrown down’, and an NP argument,

the NPthanthiya munurfthose bees’.

(56)
wirib-ni jag gan-adgiyany thanthiya munurr
dog-ERG_INSTR go.down 3sg:3sg-throw-PST DEM paperwasp

The dog has thrown down those bees.'
[DP:ES96_07_01]

400
3004
Lot [P eceesee

20 ‘e, 00000 e mnn... ”.”omomoooo....“w”.. “.nn.... .
g 1004
= 4
g wirib-ni Nag ganadgiyany thanthiya munurr

n-case cov \Y dem n
the dog has thrown down those bees
T C
0.3419 2.541
Time (s)

Figure 4-3 An IU consisting of a transitive clauseNP(top) + coverb V NP(comment).
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The set of data for the comment focus domain caseprv3 IUs.
There are 43 IUs of types 2 and 3 (intransitive @adsitive clauses), where
the subject/agent functions as the topic, and tbdigate as the comment
about the subject-topic; and 30 IUs of type 1 (mahpredicates) where the
first NP is a topic and the second NP a commerthisrtopic. The
distribution of verbal to non-verbal clauses in tlagaset (43 verbal clauses
to 30 non-verbal clauses) does not reflect thefreguency of these
structures in natural language. It occurs in otia @lar practical reasons
related to fieldwork contingencies: as mentionetiezathe non-verbal
clauses occurred frequently in documenting plaatinghe area, and in
labeling pictures for dictionary use.

Example (56) (above) can be used as an illustratidhe labeling of
the topic-comment structure of the 1Us in this dataThe topics are marked
with (T) and the comments/predicates with (C). Anguts of transitive
verbs or other oblique arguments are coded ap#dre comment when
they are within the same IU. Arguments in a sepdtdtwere given a
separate code (C+). Other parts of a sentenceviitatnot part of the topic-
comment structure, such as framesetting topicdy{fedommon in speech

data elicited in picture description tasks) weneegia different code.

4.2.2.3 First syllable prominence

The scope of the focus in a topic-comment/predisatecture is the
whole comment/ predicate; however, the accent lystals on one syllable
within the focus domain. The need to explain whg/dlocent does not fall
on all of the lexical items in a broader focus dontes given rise to the
notions offocus projectioror accent percolatiorfsee Krifka, 2006 and
Beaver et al. 2004, for an overview), the formeameg that focus is
assigned to a simple constituent and can be pegjdota larger constituent,
the latter that focus can be assigned to a congaestituent which is
marked by an accent somewhere within it. Thesenstiepresent views on
how syntactic/semantic components of grammar iaterivith the
phonological aspects of focus realization and rarhahly controversial in

their applications to natural language.
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Table 4-2 shows that in 66 of the 73 IUs in theadat (90.41%), the
main prominence is heard on the first syllablehef comment in focus; in
four tokens, the prominence is heard within thelfpae but not on the first
syllable. Out of the three tokens where the maampnence is heard on the
first syllable of the topic, two tokens receiveeg@ndary prominence on the
first syllable of the predicate.

A secondary prominence is assigned in 13 instame@s in topics,
once in another argument and in the remaining B&n®, in the predicate,

indicating that some predicates receive both agmyrand a secondary

prominence.
. . Secondary
Primary prominence i
prominence
Category
First Other "
al
syllable syllable
topic 3 2

comment

66

10

other argument

1

Total

73

13

Table 4-2 Rates of occurrences of first and secomdominences

4.2.2.3.1 Syntactic category of the first constituent in the comment

As the perceived prominence mostly occurs in tret §iyllable of
the first constituent of the comment, it is inteirgg to determine what this
constituent consists of, particularly in a languageh as Jaminjung, in
which word order is not constrained by syntax. Titst constituent of the
comment may be a nominal, a coverb, an inflected,\@& a negation
particle. The counts for each are shown in Takde 4-

In verbal clauses, it corresponds to the firstadj# of a coverb
(marked as ‘cv’ in Table 4.3) in 31 out of a ta@é¥3 tokens (72.09%), to
an inflected verb in 4 tokens, and to an argumétheverb, placed before
it, in 3 tokens. In nominal clauses, the main preence is heard on the first
syllable of the predicate NP in 27 of the 30 tokienthe dataset (90%).

As to the tokens where the prominence is heardvblses, in 5
tokens the main prominence is heard on a syllddalei$ not in initial

position in the comment/predicate. In one of thdra,prominence is heard
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on the first syllable of a coverb which is precetdgdhe negative particle
gurrany (which do not seem to attract prominences); ontheriirst

syllable of the inflected verb in a complex verlmswuction, similarly not in
initial position. In nominal clauses, the prominens heard in 3 tokens on
syllables that are not in initial position in theegicate. Finally, there are 3
tokens where the prominence is heard on the fjtisttde of the NP topic.
This generalisation about the locus of the pronteern the first syllable of
the comment, according to their syntactic categargtatistically
significant, chi-square (9, N= 85) = 41.394, p=0.00

syntactic constitue Primary prominence
clause type
verbal nominal

First syllable of Comment

arg 3
cv 31
v 4
nominal (pred) 27
Total 38 27

Other syllable within Comment
arg

cv 1
v 1
nominal (pred) 3

arg (2nd in pred)

Total 2 3

Elsewhere (not in comment)

top-np 3

other

Total 3
TOTAL 73

Table 4-3 The occurrences and positions of primargnd secondary prominences and
their correspondence with syntactic constituents,ifown in verbal and nominal
predicates.

Figure 4-4 is an illustration of a verbal predicatewhich the main
prominence is most often heard on the first syHaidlthe first word, usually
a coverb. The topithanthubiya ngayinthose animalshas a fairly flat
contour and the verbal predicdienburr burranggdall take off’ is marked

by a pitch excursion of the first syllable of th@verbbunburr.

199



(57) (also in (63))
thanthu=biyang ngayin bunburr burr-angga
DEM=now meat/animal many.take.off  3plRRS

"Those animals all take off.'
[IP:ES97_03_01]

400

300 \

200 0000 ,,000000 ®0000000 o"...."u...
L XY

g 100

c 4

g thanthu-biya ngayin bunburr burrangga

dem=clitic n cov \
those animals all take off
T C
0 1.183
Time (s)

Figure 4-4 lllustration of topic-predicate construdion with a prominence on the first
syllable of the predicate. This syllable corresporgito a coverb (the arrow points to it).

In summary, in most of the tokens in the dataketmain
prominence is heard on the first syllable of tmstfprosodic word of the
comment. In verbal clauses, the prominence moshafincides with a
coverb, or with an inflected verb, even when tlaisk contains an NP. The
perception of the prominence on these syllablelsneiv be corroborated by
measurements of their acoustic parameters - dargiitch, and velocity -
to verify the prosodic cues used to mark them ah.skin the following
sections, only IUs with a prominence on the figdlable of the comment
are retained in order to control for any effectlo® measurements deriving

from the position of the syllables within the wandd the 1U.

4.2.2.3.2 Prosodic correlates of the prominent syllables: specific pitch
target

In this section, | will report on the measurementle to test the
hypothesis that the prominent syllable is marketth wispecific pitch target.
The patterns under investigation are illustrateexamples (58-61)
illustrated in Figure 4-5 below. In the first thrélee comments are verbal
clauses with coverbs of various lengths (1, 2 asgllables) in initial
position,wib ‘look back’, buru ‘return’ yarrajgu ‘afraid’. In the last
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example, the nominal predicate comprises two wdlssprominence
falling on the first syllable of the initial woidrlag ‘good’. An arrow points
at the syllables in question.

(58)
buwuny-ni=marlang wib gani-ngawu wirib
marsupial.rat-ERG/INSTR=GIVEN look.behind g3&sg-see.PST dog

The rat looked back at the dog.’
[CP:ES96_18_02]

ARl g A it

400 /

3004 /

200-....0""“”'0nu....“" 000°°0%0 0000%%00q . 0o
= 1004 .
L 4
< bu wuny ni | ma | lang wib ga ni nga wu wi rib
T buwuny-ni=malang wib ganingawu wirib

n-case=clitic cov v n
T C
the rat looked back at the dog
0.4473 2.302
Time (s)

(59) (also in (55) and (67))
janyung buru ga-jga-ny
other return  3sg-go.PST

"The other has gone back.'
[IP:ES96_08_03]

P 1171 T AT T R~
e — o’

400 4
3004 /
L
200—....0""'00000.,'.... ....'0.00000
LN ]
g 100
c 4
g ja nyung bu ru gaj gany
janyung buru gajgany
n cov v
the other has gone back
0.02557 0.973

Time (s)
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(60)
<alright> jarlig=marlang=biyang yarrajgu ga-gbanax
all.right bild=GIVEN=now afraid 3sg-be.PST=now

'All right, the child was frightened now.’
[CP:ES96_18_02]

PRl s A AN |
400 s £
300 ‘/
2004 o™ Oun“"““... o eeomsagusoses .“......u"""‘-.. — ”..un
g 1004 -
c 4
g a rait ja lig |ma| lang bi yang Aya | rraj | gu gag ba na
<alright> jalig=marlang=biyang yarrajgu gagba <na>
inter n=clitic=clitic cov \% KR
alright, the child was frightened now
0.01637 2.249

Time (s)

(61)
nginju jarlag wirib
PROX good dog

‘This one is a good dog.'
61 [BH:CS07_72 01]

400
3004 /
LN ]
200'..0'. ...."oo.o".......""o.......oooooo....
L]
§ 100 o
4
<
g nginj ju Nja rlag wi rib
nginju jarlag wirib
dem nadj n
this one is a good dog
0.08612 1.039

Time (s)

Figure 4-5 Examples with words of 1-, 2- and 3- dgbles in comment-initial position
which have a prominent first syllable, shown by ararrow.

4.2.2.3.3 Final velocity in the syllables of the first word of the

comment

The first correlate examined is final velocity whiis considered the
best indication of the underlying pitch targetdir&t overall statistical test

shows that the differences in the values accortirgyllable position in the
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IU are statistically significant (F (15, 247) =119 =.023). | will present a
detailed analysis of the measurements of the nitad in the comment
(which contains the main prominence), taking intoaant its syntactic
category and number of syllables.

Initial words may be coverbs, inflected verbs, oums. The number
of syllables and their relative position within tiverds are also considered.
The calculations only include categories that regefficient number of
tokens for comparison: monosyllabic coverbs, bd anrsyllabic coverbs,
inflected verbs, and nouns. The results are predentthe summary Table
4-4 and graph Figure 4-11 at the end of the section

A series of ANOVA tests show that both syntactitegary and
number of syllables have a significant effect oamfihal velocity (F (19,
154) =1.899, p=.018), and (F (29, 145) =1,586, $£)0

Monosyllabic coverbs in verbal predicates are goit@mon (12
tokens), their final velocity, -23.62st/s, sugges{fall] target. In this
dataset, monosyllabic coverbs are always followedrbinflected verb with
an average velocity of 0.04st/s in its first syléa) reflecting a [mid] target.

The suggested overall pattern in monosyllabic dowvés:

Monosyllabic coverb Inflected verb
1st syll
[fall] [mid]

Example (62) in Figure 4-6 illustrates these figdinThe contour in the
monosyllabic coverbul ‘emerge’ reaches a peak early in the syllable and
then falls sharply (its velocity is -16.06st/s).€Tiirst and second syllables
of the inflected verlganima'hit’ display a much less steep contour

(-6.88st/s and 4st/s, respectively).
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(62)
jabaring=marlang  bul gani-ma burrinyi
frog=GIVEN emerge  3sQ:3sg-hit.PST 3DU

"The frog however went out on them.'
[CP:ES96_18_02]

400 v

3004 /

200 .oooc"”""'--

°
IR IS

~
z 100 .
= 4
'E::_) ja barlng ma rlang . “bul ga | ni ma | bu i nyi
jabarlng=marlang bul ganima burrinyi
n=clitic cov \Y prn
the frog however went out on them
0.02852 2.023

Time (s)

Figure 4-6 The sentence contains a monosyllabic caliewith a [fall] pitch target, followed by
[mid] targets on the inflected verb.

Bisyllabic comment-initial words make up the largasbset in this
dataset. They correspond to coverbs in 14 tokengflected verbs in 4
tokens, and to nouns in 14 tokens. The averagevetacity values of the
first and the second syllables in bisyllabic cogeabe -12.91st/s and
-5.63st/s; in nouns -0.47st/s and 4.67st/s; ameiibs -2.98st/s and
-10.36st/s. The value of the final velocity for fivst syllable of bisyllabic
coverbs is nearer zero than in its monosyllabimtenpart (-23.62st/s), but
it is nevertheless markedly lower than in inflectedbs or nouns. The final
velocity in the first syllable of the nouns and thtected verbs indicates a
fall, although a very slight one. For the nounhis subset, the second
syllable is also comment-final, which may be re#ekin its velocity. The
values for the verbs, with a lower average negatalae in the second
syllable, could suggest that the [fall] targetaalized in this syllable rather
than the first. However, there is great variabiiitythe values, probably due
to the very small number of tokens in the analystsch indicates that the
results, at this stage, can only be interpreteal @sssibility which would

need further investigation. The targets suggested a

Bisyllabic coverbs, nouns and (maybe) verbs
1st syll 2nd syll
[fall] [mid]
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The examples below illustrate these findings.Xameple (63), a
bisyllabic coverbpunburr‘take off (of many animates)’, has a prominence
on its first syllable (-34.49st/s), and receivdfad] target. Its second
syllable (-8.15st/s) coneswith this falling movement, and
the first syllable of the following word, the infieed verlburranga‘go’,
has the gently falling contour typical of a sucoms®f [mid] targets (-8t/s).

(63) (also in (57))
thanthu=biyang ngayin bunburr burr-angga
DEM=now meat/animal many.take.off  3plRRS

‘Those animals all take off.'
[IP:ES97_03 01]

400

300 /
LN ] L]
200{ °° CeecCtecetenn 000"’ ...".Ooo...o...o0.-.....0.0
g 1004
= 4
_.n&_-’ thanthu-biya ngayin bunburr burrangga
dem=clitic n cov \

those animals all take off

0 1.183
Time (s)

Figure 4-7 A bisyllabic coverbbunburr with a pattern of a [fall] and [mid] targets on
the first and second syllables.

Example (64) (Figure 4-8) is of a bisyllabic nomipeedicatguwud ‘eye’

displaying a less sharp falling pitch track, mongical of the [high] target
(1% syll.= 5.18st/s, %' syll.=-14.365t/s).

205



(64)
nginju juwud
PROX eye

'Here is the eye.’
[JM_CS06_14 01]

400 /
300
200{e ¢ **C oo, L S

100

Pitch (Hz)
N

ngin ju Nu wud

nginju juwud

dem n

here is the eye

0.08834 0.8719
Time (s)

Figure 4-8 A bisyllabic nominaljuwud with a [high] on the first syllable, followed by a
[fall].

In longer trisyllabic comment-initial words, theeaage final
velocity value of prominent syllables in coverbslis39st/s, and -7.15st/s in
nouns. The average value for the second syllables iedisvis -16.47st/s,
and in nouns -14.75st/s; that of the third syllablel2st/s and 1.42st/s,
respectively. This suggests the following pattdrtacgets:

Trisyllabic coverbs and nouns
Istsyll 2nd syll 3rd syl
[high] [fall] [mid]

Example (65) below shows a trisyllabic covgesrajju ‘frightened’
which displays this pattern. The first syllableegsslightly (11.53st/s), the
second syllable is the locus of the [fall] (-50gtighich expands into the
third syllable (-36.97st/s). The first syllabletbe following word, the
inflected verbgangga‘'went’, has a gently falling contour, similar toose
observed in the verbs following mono- and bi-syllatbverbs displaying a

[mid] target.

“ There are no instances of comments consistingsyflabic verbs in the dataset, although

they do occur in natural speech.
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(65)

wirib=marlang=biyang

dog=GIVEN=now

"The dog is frightened.’

[CP:ES96_18 02]

yarrajgu
afraid

g-angga
3sg-go.PST

MO A5 5 AN o s

400 a
3004 Z
2004 40000077 %0, oottt rtenaee, -.0'"--.....ou"“"'-o. AL TLLI LT TPT IO S .
g 100 "
= 4
'E::_) wi rib ma rlang biyang ya rraj ju gang ga
wirib=marlang=biyang yarrajju gangga
n=clitic=clitic cov \Y
the dog is frightened
0.03514 1.669

Time (s)

Figure 4-9 A trisyllabic coverbyarraju displaying the pattern of pitch target [high]

[fall] [mid].

The trisyllabic nominal predicate in example (G6ulurru

‘woman’, has a similar patternsyll. = 5.8%%s, 2 syll. =-29.4fYs, 3¢

syll. = 1.34st/s).

(66)
nginju mulurru
PROX old.woman

'Here is an old woman.

[JM:CS06_34 03]

400
3004
L]
L]
200 .....‘...q........‘...................
g 100
c 4 - -
'E::_) ngin ju mu lu rru
nginju mulurru
dem n
here is an old woman
0.2523

Time (s)

1.093

Figure 4-10 A trisyllabic noun, mulurru, also displaying a pattern of [high] [fall] [mid].
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The overall results of the final velocity calcutats for monosyllabic
coverbs, bi- and tri-syllabic coverbs, inflecteadb& and nouns are

presented in Table 4-4 and graph Figure 4-11 below.

Syntactic category/ Syllable Final velocity (st/s)
position PROM_1st syll 2nd syll 3rd syll
cv cv-1syll Final vel -23.62
St.dev 25.20
n 12
cv-2syll Final vel -12.91 -5.63
St.dev 16.52 22.23
n 14 14
cv-3syll Final vel -1.89 -16.47 -12.00
St.dev 42.77 28.03 18.02
n 5 4 4
v v-2syll Final vel -2.98 10.36
St.dev 24.46 40.32
n 4 3
n n-1syll Final vel -35.72
St.dev
n 1
n-2syll Final vel -0.47 4.67
St.dev 17.35 16.64
n 14 14
n-3syll Final vel -7.15 -14.75 1.42
St.dev 7.34 27.28 10.86
n 9 7 6

Table 4-4 Final velocities by syntactic categoriesnd by number of syllables.
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Figure 4-11 Final velocities by word length.

Summarising, the values obtained for coverbs, atdie verbs and
nouns suggest that coverbs differ in their pattegritom the other two
categories. The final velocities of their first gmminent syllables have
lower values, most particularly in monosyllabic edss.

For the three categories, it is suggested thabtkeall pattern is of a
[fall] target on the prominent syllables, followbg a [mid] target on the
adjacent syllable. This pattern is somewhat spreézhger words, at least

in the trisyllabic words in this dataset, with {ffel] target occurring on the
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second syllable. The prominence in this case i®thabess perceived on the
first syllable. The implications of these measwdkbe discussed further in
84.2.3 below.

4.2.2.3.4 Comparing the first syllable of the topic and the first
prominent syllable in the comment

At the level of the IU, it is interesting to compahe first syllable of
the comment and that of the topic, to assess whttbgatterns reported
above for comments really have a focus encodingtimm and are not
simply marking the first syllable of a major grongiunit. In the latter case,
one would expect the first syllable of the topidii@h coincides with the
first syllable in an IU and a prosodic phrase, aeénthe same encoding.
The average final velocity of the prominent syl&bid initial position in the
comment is -9.65st/s, and that of the first sybatil the topic is 0.34st/s,
suggesting different underlying targets, a [fadljget for the comment and a
[high] target for the topic (see 84.5 for an anilys the topics ). The
differences are statistically significant (F (13137.017, p=.009). Figure 4-
12 shows an example where the difference in tisédirllable of the topic,
janyung‘the other one’ and that of the commdniyu ‘return’ is easily
observable in the pitch track. The velocity curi@she two syllables are

also shown.

(67) (also in (55) and (59))
janyung buru ga-jga-ny
other return  3sg-go.PST

"The other has gone back.'
[IP:ES96_08_03] (repeated ex.46)
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Figure 4-12 The topic in the example is the noujanyung, and the comment iburu
gajgany. The main prominence is heard on the first syllatd of the comment, here the
coverbburu. The velocity measurements for the initial syllabls of ja- and bu- are also
shown.

The starting hypothesis of a specific tone assediatith the
encoding of focus for the prominent syllable in gredicate is borne out by
the measurements. The pitch target most often @ssdavith this syllable
is found to be a [fall], results which are consistith those obtained by
Liu and Xu for English and Mandarin (2005, 2007 &I-Zarka for
Egyptian Arabic (to appear), although the sloptheffall is not very steep
compared to the values found in Liu and Xu (200Me final velocity
values are lower in coverbs than in the other voategories, particularly in
monosyllabic coverbs, pointing to an importantetiénce between word
categories in the timing of the fall. The differermuld be attributed to
syllable structure or to whether the word in quesis preceded by a pause
(however minimal). This question would warrant fgnt investigation. FO

measures are effected to confirm these findings.
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4.2.2.3.5 Mean FO in the first word of the comment

To continue characterizing the prominence perceorethe first
syllables and its special status within the IU, ¢beelate of mean FO is
considered.

The mean pitch is measured within the word comagjirine
prominence. Once again, the results are shown mpauof syllables and
by syntactic constituents, thus distinguishing lestwcoverbs, inflected
verbs and nouns of 1-2 and 3 syllables. The vaueshown for non-IU
final words. The statistical tests show the resuitisto be significant, they
are presented here as they help to develop anlbpietare of the patterns,
and to confirm the pitch targets associated withgtominent syllables.

Monosyllabic coverbs have a high mean pitch, of. 288z,
compared to 185.03Hz in the first syllables offiblowing inflected verbs.
In bisyllabic words, nouns have the highest meanvedall, followed by
coverbs and inflected verbs, a pattern that is tasiad in trisyllabic words,
as shown in Figure 4-13 below. The first syllalllease higher mean pitch,
except in the case of the tri-syllabic coverbs,ahfave higher averages in
the second syllables.

These values can be interpreted in light of thegested pitch targets
described in the previous section. In monosyllaboieerbs, the
interpretation of a [fall] pitch target is suppatias it should translate in
surface FO as a pitch peak before a rather shirg i@ same can be said of
the pitch patterns observed in bisyllabic wordsekelthe mean pitch is
higher in the first syllable. In tri-syllabic wordthe higher values on the
second syllables of coverbs suggests the pitch aesdciated with a [fall]
target does indeed occur during the second syll&lofiner reinforcing the
interpretation of a displacement of the [fall] targ@way from the first

syllable in longer words.
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Figure 4-13 Mean FO0 values in the monosyllabic cokles, also showing the first
syllables of the following word (top graph), in bigllabic coverbs, nouns and inflected
verbs (middle graph), and in tri-syllabic coverbs ad nouns (bottom graph).

4.2.2.3.6 Comparing the mean FO of the prominent syllable to others in
the IU

The FO value of the prominent syllable is compadeetthat of the
other syllables in the IU. The differences are fbtmbe statistically
significant (F (22, 591) =10.350, p=.000). The mealues for each
syllable are shown in the boxplot graph in Figuw®below.

The expected pattern of declining mean FO valuesighout the U

with a slight reset at major phrasal boundaries3(43l) is found to occur.
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Although prominent syllables (marked as MOST-PR@Nhie graph) do
not have the highest mean FO in the 1U with anayewvalue of 208.29Hz,
they are very close to IU-initial syllables, copesading to the first syllable
of the topic (i prePROM), with 211.49Hz. The high value of therpieent
syllable is made more salient when compared with difi the first syllable
in the second word of the comment, which has a nmwbr average of
174.85Hz.

Mean pitch is not considered a specific encodirmgipater of focus,
but rather an effect of the syllable receivingal]fpitch target.
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Figure 4-14 Mean FO values for the syllables befor@nd after the prominent syllables
(MOST_PROM, boxed). Constituents are separated by gertical line.

4.2.2.4 Prosodic correlates of the prominent syllables: pitch
range extension

In this section, evidence that the prominent sy#lalin the comment
in focus have a wider pitch excursion than the oglyflables is presented.
Excursion size is considered as a parameter indiepé¢from pitch targets
as the same pitch target may be uttered with anaidearrower excursion.

An overall calculation, including all the tokenstire dataset, shows that the
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differences in excursion size according to syllgmsition are statistically
significant (F (22, 576) = .709, p=.000). The ageraalues for each
syllable position are given in the boxplot graplFigure 4-15.

The average size of the excursion in the most prentisyllables is
3.79st; higher than that of the first syllablehe 1U, which has an average
of 3.28st. The excursion size of the prominentaty# is even wider than
that of the topics (last pre_RPOM) which has aeaii2.4st. This wider
excursion size in the topic-final syllable will descussed further in the
examination of the encoding of topics (84.5). Ashi® syllables that follow
the prominence, those immediately following thenpireent syllable have
an average of 2.3st, and so on in a decreasingfaskier the words of the
IU. The last syllable of the word with the main griaence has a fairly wide
pitch excursion, 3st, but still not quite as laagethat of the prominent
syllable. The only syllable that has a wider exmnss the IU-final, with a
value of 4.3st. The values for the IU-final sylkeblare high, indicating not a

peak but the final lowering associated with theanbpundary marking.
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Figure 4-15 Excursion size in the syllables in theords that precede the main prominence (left);
and in the syllables that succeed the prominenceas,the same word (labeled 2nd, 3rd, 4th, etc)
and in the 2nd word, when they occur (1st_postPROMgtc). The most prominent syllable is
boxed.
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Support for the hypothesis that the pitch ranggnefprominent
syllable is extended is found in a fairly straigintfard fashion in the pitch
measurement reported here. These measures showdtvathstanding the
underlying pitch target associated with the sybalthe actual pitch

excursion is wider in the prominent syllable.

4.2.2.5 Prosodic correlates of the prominent syllables: duration

After pitch, duration is the parameter most oftesagiated with
prominence, and thus with the marking of focus. @Veneasurements are
shown first, and then a more detailed examinatidh@values by syntactic
category and number of syllables. The measurenaeatshown in Table
4-5.

Firstly, the average duration of the first (mosimpment) syllables
of the comment, 213.674ms, is compared with théh@bther syllables in
the IU. The first syllable of the topic (first_prf@PM) has an average of
192.33ms; that for comment-final words{bst PROM) is 158.64ms.
Syllables in word final positions which are subgetto final lengthening
(83.3.3.1) also have shorter durations than thenprent syllables, with
values of 171.310ms for the last syllable of th@ddlast prePROM),
185.47ms for the syllables at the end of the worttaining the
prominence; and 199.67ms for the IU-final syllablBsese differences are
statistically significant (F (22, 593) =5.608, p&0). However, the
interpretation of these results must take into aotthe high rate of
occurrences of monosyllabic coverbs in commentaingtosition, which are
more likely to have coda consonant clusters (82232 A further test will
be conducted to assess the variations in durasisoceated with the number

of syllables.
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Syllable position Mean duration (ms) Std. Dev N
first_prePROM 192.33 72.09 75
second_prePROM 167.88 63.14 40
third_prePROM 113.00 38.77 29
fourth_prePROM 126.04 37.18 19
fifth_prePROM 94.57 29.68 7
sixth_prePROM 154.88 42.01
last_prePROM 171.31 74.12 70
MOST_PROM 213.67 69.34 72
second 166.29 51.54 53
third 147.83 51.03 38
fourth 130.25 51.71 24
fifth 149.77 52.75
sixth 226.00 .
last 185.47 63.84 72
first_postPROM 158.64 51.52 22
second_postPROM 148.51 57.43 16
third_postPROM 131.98 42.35 8
fourth_postPROM 139.77 42.23 7
fifth_postPROM 193.55 69.67 3
sixth_postPROM 132.17 1
seventh_postPROM 184.62 1
eightth_postPROM 123.78 . 1
last_postPROM 199.67 80.26 24

Table 4-5Mean duration of the syllables in the IUs

4.2.2.5.1 Syntactic constituents and number of syllables

This test aims at checking how grammatical constity and
number of syllables in the constituent affect theation of the prominent
syllables. Obviously, syllable duration can be etated to syllable structure
which does not display extensive variation in Jaaomg, making syllable
durations comparable, except for the monosyllabiedds which can have
consonant clusters in coda position (83.2.2.2.8js Test will compare only
words that are non-comment final, to avoid intefere with boundary
marking.

An ANOVA test with duration of the prominent syllalas
dependent variable and constituent type/numbeyltaftdes as independent
variable shows a significant relation between tier(i1, 119) = 2.740,
p=.004). Table 4-6 Duration of the 1st promineniadyes shown according
to the number of syllables in the word, and itstagtic category.
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Table 4-6 shows the durations of the prominengabjds, broken
down by grammatical category and number of syligiee same values are
illustrated with graphs in Figure 4.16.

Firstly, | will compare the duration of the prommesyllables in
words of various length. Monosyllabic coverbs hameaverage duration of
266.50ms, whereas the prominent first syllabldsisgllabic coverbs have
durations of 190.07ms, and 171.83ms in trisyllameerbs; in bisyllabic
nominals, it is 240.98ms, and 193.36ms in trisylalominals. The
prominent syllables are shorter when they occlorniger words; the
number of syllables in the words seems to haveagrse effect on the
duration of the prominent syllable, an effect tisarguably less marked in
nouns than in coverbs.

The duration of the prominent syllable can alsctmpared relative
to that of the other syllables in the word, by syiit category. Apart from
the much longer durations of monosyllabic coveibsaaly mentioned, this
comparison confirms that prominent syllables argé than second
syllables in coverbs, verbs and nouns, even if shgjhtly so, particularly in

bisyllabic coverbs.

Syntactic category/ Syllable duration (ms)
position PROM_1st syll 2nd syl 3rd syl
duration 266.50
cv | cv-1syll St.dev 52.53
n 12
duration 190.07 191.06
cv-2syll St.dev 40.24 40.94
n 14 14
duration 171.83 161.36 132.22
cv-3syll St.dev 41.12 42.38
n 5 5 1
duration 194.40 121.61
\Y v-2syll St.dev 27.30
n 4 1
duration 240.98 193.35
n n-2syll St.dev 77.92
n 15 1
duration 193.36 189.92
n-3syll St.dev 52.31
n 9 1

Table 4-6 Duration of the £' prominent syllables shown according to the numbeof syllables in
the word, and its syntactic category.
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Figure 4-16 Duration of the syllables in the firstvord of the comment, distinguishing syntactic
categories and number of syllables. The prominent #gble is the first. Only non-1U final words
are considered.

The present data clearly demonstrate the importahite
durational cue in prominent syllables. The promirgiable is longer than
both the initial syllable in the topic which occdt&initially in this dataset,
and the final syllables of the comments, which ldigp lengthening as a
marker of inter-constituency boundaries. Howeusgse results must take
account of the high incidence of monosyllabic cbgdn comment-initial
position. The final test showed that their duratififers significantly from
the first syllables of longer coverbs, and fronmeitinflected verbs or NPs
that receive the prominence. The duration of tleenpnent syllable appears
to be inversely correlated with the number of sylta in the word in which

it occurs; the longer the word, the shorter therpnent syllable is.

4.2.3 Conclusion and Discussion: comment

This section aimed at verifying the encoding partanseassociated

with the prominent syllables in a focus domainmékd as the comment in

219



IUs consisting of a given topic and a comment. Bivigcture is considered
the least marked structure in terms of informatitmcture. The analysis is
based on the assumption that focus is realizegaach through
prominences: a property of speech that marks ongaoy syllables as
salient in a chain of speech. That prominencedsed used in Australian
languages to mark focus has been noted, amongstsotly McGregor
(2004:95) who notes for Gooniyandi that “the proemnsyllable falls
within the word that the speaker considers the nmogbrtant or
‘newsworthy’, the Information Focus”.

Prominence judgments were made based on percdptieach U
in the dataset. A quantitative analysis of the pdioscorrelates in the
prominent and non-prominent syllables was performemtder to find their
characteristics.

The prominent syllable is found to coincide predaanitly with the
first syllable of the predicate/comment in thisadatt. For Jaminjung, in
which word order is more flexible than English, freminence most often
coincides with a coverb, but it can also occur ornflected verb or a
(preverbal) noun phrase. Obviously, in nominal prais the prominence
falls on the first syllable of the predicative NBually a bare nominal. In a
few tokens, a secondary prominence is also perdeive

Bolinger (1972) introduced the notion of ‘semantieight’,
proposing that the relative informativeness of adwaan be used to predict
its pitch prominence: the more information is coyee by a word, the more
likely it is to be prominent. In this interpretatigorominence is assigned to
the constituent bearing the highest semantic welghtaminjung, this is
most often the covetb(but could also be an NP). As coverbs typically
occur before an inflected verb, a link can be éwstladd with the noted
significance of the preverbal position in Australlanguages: the preverbal
position attracts the constituent with the mostasetc weight and hence the
prominence. This is congruent with Austin and Begss (1996) and
Simpson’s (2004) analyses of information structar@/arlpiri built upon

42 See Schultze-Berndt (2000 ch. 6) for an overviéeowerb semantics in Jaminjung.
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Hale’s original observatidhthat pre-verbal (or pre-predicator) constituents
appear to convey new information.

Once it was confirmed that prominence most ofteanades with
the first syllable of the comment, measurementewegde to find the
prosodic correlates of the prominent syllable.

Firstly, measurements were made to define whetlkpeeific pitch
target can be associated with the prominent sglalh analysis of the final
velocity suggests a [fall] target. This target issinclearly evidenced in
monosyllabic coverbs and bisyllabic coverbs, vednsl nouns. The
syllables that immediately follow the prominentlaile tend to take a [mid]
target both after a monosyllabic coverb and aséwend syllable in
bisyllabic words. The pattern is somewhat spreadsgllabic words, where
the [fall] target occurs on the second syllableilstithe prominent syllable
receives a [high] target. This pattern is not umlike patterns described by
Singer (2006) for Mawng of a L+H* pitch accent whiishe interprets as ‘a
special focus pitch accent best analysed as a aéigjpetlated instance of the
main L+H*', or by Bishop and Fletcher (2005) ofesial L+H* tone used
in the Gundjeihmi dialect of Bininj Gun-wok. Thaerslarities need to be
viewed critically, as the pitch targets describedJaminjung have the
syllable as their domain, while the pitch targetshe AM model may
extend over a much larger span. The problem ghalent would need
further examination in order to establish the exactespondences in the
patterns across these languages.

The coverbs in Jaminjung demarcate themselves tihermflected
verbs and nominals in their having more extremeaeasl This would
warrant further investigation with more controlidata and a wider sample,
if feasible. Further, the variation in the pattamof the targets in mono-,
bi- and trisyllabic words in Jaminjung suggests tha [fall] target that
marks the first word in the comment is in fact ad with the left of the

word, and that the variable linking of the [fal] & syllable other than the

43 In papers published between 1973 and 1983.
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first could depend on the number of syllables mword or possibly the
presence of a preceding pause. The FO measuresctmése findings.

Secondly, pitch excursions were examined and itfaasd that they
tend to be wider in the prominent syllables thathaother syllables in the
IU. This finding is in accordance with many otherdses that have
confirmed the fundamental role of pitch range irrkivay focus in
typologically diverse languages including Mandadiapanese and English.
In the context of Australian languages, it has baeserved by Bishop
(2003:17) for BGW, by Hellmuth et al. (2007) for iag, and by Birch
(2003) for lwaidjaAs our data is taken from natural speech with aityu
no control over the phonological content, it is possible to test whether
there is pitch range compression after the prontiagtable (focus) as
noted for English and Mandarin (Xu 2005, 2009). ¢tiamally, these pitch
range manipulations would serve to increase ttaivel prominence of
focal compared to non-focal material. This explaratan be linked with
Gussenhoven’s ‘effort code’ (2004 ch. 5). Indeeds$&nhoven proposes
that the interpretation of prosody is governed bthtbiological and
properly linguistic codes. The biological codediile a frequency code, an
effort code and a production coddefrequency code implies that a raised
FO is a marker of submissiveness or non-assertsgemad is associated with
question intonation. The effort code implies thaicalation effort is
increased to highlight important focal informatijmmducing a higher FO
and pitch range. The production code associatdsghigh with phrase
beginnings (new topics) and low pitch with phrasdiegs. The results
presented in this section suggest that the eftate could predict the
encoding of focus in Jaminjung.

Lastly, the duration correlate was assessed. Tastigm of whether
to treat duration as a functionally relevant pros@tie on its own or as a
consequence of using higher FO peaks is still etlesi amongst prosodists
(see Kugler 2008, Xu 2009, Mo 2008 inter alia). M&eem to agree,
however, that duration alone is not a sufficienti¢gator of prominence,
which is rather marked by multiple acoustic cuesrecting with one
another. From the articulatory-functional perspagttiming can be actively

controlled for the sake of conveying informatiamother words, duration is
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one of the available parameters a speaker can olatego encode a
communicative function. Duration is known to papate in marking focal
contrast at least in English and in Mandarin wtieceis has been
consistently found to lengthen the lexical itermigeiocused. After
experiments with speech generation of focus ugiegiA model, Pron-om
et al. (2009) found that larger surface pitch raegggansion occurred when
focus was generated with an expanded pitch rang@m@mcreased duration
than when it was generated with pitch range expansnly. Thus, the
duration increase under focus could be interprated means of “allocating
sufficient time for the focally expanded pitch rartg be articulatorily
realized” (Xu 2009:16). This interpretation couloldhtrue for the
Jaminjung data. The durational cue obviously smglet monosyllabic
coverbs, which display longer duration than théiripyllabic counterparts,
be they coverbs, inflected verbs or nouns. Thexained by the
phonotactic peculiarities of coverbs, which carfdrened of closed
syllables with consonant clusters in codas not doarother word classes.
Nonetheless, overall, prominent syllables havedomyrations than other
word-initial syllables, and even than word-finallalgles which make it a

strong cue for prominence.

4.3 Comparing the three focus domains

So far, the correlates of the prominent syllabhethe comments
have been measured, and compared to those of namfant syllables,
while the effects of factors such as numbers débigs in the word, or
syntactic constituency have been considered. fnsiction, a comparison is
undertaken between comments and the two other dsmoéfocus, the
sentence and the argument, to establish whethgnihke use of the same
encoding parameters.

Each domain will be described and illustrative egbas given. The
comparison will concern the pitch target associatgld the prominent
syllable through an evaluation of final velocityeam FO, pitch excursion

and duration will also be considered. Note thatler purpose of this
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comparison, only IUs with a prominence in the fagilable in the initial

constituent of the focus domain are included.

4.3.1 Hypotheses

The hypotheses that underlie the analysis of tlsetntences in
Jaminjung are two-fold. The first hypothesis consasne of the attested
formal correlates of the thetic-categorical didiime and is based on
Lambrecht’s (1994:235) proposition that sentenceigmneeds to be
minimally distinct from predicate/comment focuspredy by detopicalizing
the subject that would normally be interpreted as the topia predicate
focus sentence. To do so, languages may make wseiofis strategies,
amongst which arprosodic inversionin which subjects are prosodically
marked by an accent instead of the predicate apiga-comment
construction, as in English; eyntactic inversionin which SV order is
changed, as in Italian or in Russian; or by usieff structures (Lambrecht
1994:242) (84.1.2.2). In Jaminjung, subjects/agarésexpected to be
marked with a prominence, as changing positioménlt is not a likely
strategy in a language with relatively free wordersuch as Jaminjung; at
least it is expected that the part of the sentématewould correspond to the
comment should not be singled out by prosodic means

With regard to the argument focus, it is expeclked the argument
in focus is shifted to IU-initial position, or adst that the position of the
argument in the IU affects the encoding of its praant syllable. It is also
expected that its correlates will be more salibahtthat of other focus
domains.

Before proceeding to the comparison, the datasetd for the
analysis of the sentence and argument focus domalirse introduced in

detail, as well as the locus of the perceived pnemces in each of them.

44 Of course, in topic-comment structure, the togiesinot necessarily correspond to the

subject.
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4.3.2 Sentence focus (thetic)

In sentence focyshe scope of focus is the entire sentence; in the
literature the terntheticis also used. The former is preferred in this
analysis, as it applies specifically to the scopthe focus, but both terms
may be used interchangeably hereafter. IUs indhiaset are defined as
comments on a situatiprather than asmformation abousome entity that is
already under consideration (a topic). In sentéaces structures,
according to Lambrecht (1994:233), the asserti@hfaous coincide, “no
pragmatic presupposition is formally evoked”. Inghoases, both the
participants and the event are new, that is, rattitiable by the hearer.
Sasse (1987, 2006) describes the main functiossraénce focus/thetic
utterances aannuntiative which include out-of-the-blue utterances,
exclamations, headlinesitroductive,which introduce new discourse topics
or new referentsjnterruptive,when an event interrupts the normal topic
chain;descriptive for scene-setting, usually employing of existaindir
related verbs; and finallgxplanativefor situations where an answer is
given to the question ‘what happened’, or whenxglamation of a
preceding discourse context or non-linguistic gitirais provided. These
characteristics provide the identificational ciieeon which the selection of

the IUs in this dataset is based.

4.3.2.1 Dataset

Sentence focus/thetic sentences have structuresahaary
significantly in Jaminjung. Some of the possibladidates are listed here
(where A is Agent):

Intransitive clauses: NP (subj) + (coverb) V + dIP
NP (subj) + WP
Transitive clauses: NP (subj) + NP + (coverb) 6rV
NP (subj) + (coverb) V + NP (arg (other than subj))

The dataset consists of 20 1Us, 14 of which amairgitive and 6 are

transitive. 14 tokens have structures that havidRusubject in initial
position, 2 have similar structures but have aitigkvord in initial position;
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and 4 have the complex verb in initial positionblEad4-7 shows the counts

and percentages for these structures.

Structure vtr vintr Total Percent
*NP(subj)+V 2 6 8 40%
NP(subj) + *V 0 1 1 5%
*NP(subj) +CV V 1 2 3 15%
*NP(subj) +NP(arg) V 0 1 1 5%
splitNP *3(subj)+*NP(arg)-V-NP 0 1 1 5%
other+*NP(subj)+V 0 2 2 10%
*CV V+ NP(subj) 1 1 2 10%
*\/ + NP(other) 1 0 1 5%
*V 1 0 1 5%
Total 6 14 20 100%

Table 4-7 The structure of the thetic sentences ithe dataset.

The following examples provide an illustration bétword orders
found in the dataset: the first with the more comraobject-verb structure
and the second with the reverse order, verb-suldje($8), the speaker is
describing a picture showing two children fishingariverbank; one of
them has caught a crocodile. A third child is seeming towards them in
the background. The speaker has talked about ilteaztching the
crocodile and is now talking about the child in baekground. The speaker
does not expect the hearer to have noticed that cthld, thus every
constituent in the utterance is new. The focus domsahe whole utterance.
Note the prominence of the first syllable of thedampared with the first
syllable of the complex predicate (most frequentufoof prominence is

topic-comment structures (see further discussid@#iB.3 below).

(68)
jarlig yugung ga-ram
child run 3sg-come.PRS

‘A kid comes running.'
[JoJ:CS07_65 01]

It has been proposed that split NPs may be agtyatsed to mark thetic sentences in

Jaminjung (Schultze-Berndt, p.c.)
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Figure 4-17 Sentence focus construction in annunti@e function; all the constituents
are new.

There are other word orders in our dataset. Suddgagents in some
utterances are expressed by NPs placed to theafighe verb. In example
(69), the 1U is interpreted as a thetic sentendh thie subjecnali bidiyo
‘the video machine’ placed after the complex vgirbb=biya ganiyu‘it
shut up now’Here the event interrupts the normal topic chdiat ts, the

speaker interrupts her elicitation task to comnwenthe recording

equipment.

(69)

girrb=biya  gani-yu mali  <bidiyo>
quiet=now 3sg:3sg-say/do.PST thing video

‘It shut up now, the video thing.'
[IP:ES96_08_02]

400

3004

200{ **°°°% ..‘O.....oooo secee o..oooooo--.o.....oOOO.........

100

Pitch (Hz)
N

~girrb bi ya ga ni yu ma li bi di yo

girrb=biya ganiyu mali bidiyo

cov=clitic \Y n KR

it shut up now, the video thing _

1.286 2.612
Time (s)

Figure 4-18 A thetic sentence where the speaker grrupts the telling of a story to
comment on the recording equipment, thus used ingtinterruptive function.
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4.3.2.2 Prominences

Prominences are assigned primarily on auditoryggeien, prior to
analysis and measurements. The labelers (authasrendollaborator)
agreed that they often heard more than one proro@em fact, for most of
the IUs, two prominences were assigned, and treusalence of the most
prominent syllable appeared to be less markedithdre comments.

The syllable perceived as most prominent is lab@lgd the
textgrids and that with a lesser (or secondaryjrpmence with (*).
Syllable position, and grammatical constituencyadse labeled in addition
to the order in which they occurred in the 1U.

Table 4-8shows that the main prominence is heard on teedyllable
of the first constituent in 16 of the 20 tokensslbccasionally heard on the
first syllable of the second (2 tokens) or of thsticonstituents (1 token);
only once is it perceived on a syllable that iswotd-initial, that is, on the

second syllable of the first constituent.

syll_position_const ost Secondary

prominent prominence

first/1st const 16 1

mid/1st const

last/1st const

first/2nd const

mid/2nd const

last/2nd const

first/3rd const

mid/3rd const

ol Ol O] O] ©O| | O O

last/3rd const

=
o

first/final const

mid/final const

O| O] k| O] Ol O] O O] V| Of

P W

last/final const

Total

N
o

16

Table 4-8 Position in the constituent of primary andsecondary prominences in sentence focus.

Table 4-9below links the main prominence to the correspogdi
syntactic constituent (indicated by a * before ¢bastituent). The
prominence is heard on the first syllable of sutdfs in IU-initial position
in 12 tokens (light grey in table), and on thetfagllable of the complex
verb in initial position (either on the coverb betinflected verb) in 4

tokens (darker grey). There are 2 tokens wherentia prominence is
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heard on the first syllable of an NP subject tltmhes immediately after a
linking word, such as the Kriol particén ‘and’ used to introduce weather—
related events as in ‘and the rain came’ (they appethe table under first
syllable of the second constituent). Excluding ¢hiedkens, there are only
two tokens where the primary prominence is heard syllable that is not

in [U-initial position.

Structure first/final
first/1st const |first/2nd const const Total
*NP(subj)+V 8 0 0 8
*NP(subj) + cv V 3 0 0 3
*NP(subj) +NP(arg) V 1 0 0 1
other+*NP(subj)+V 0 2 0 2
*V+NP(other) 1 0 0 1
*cv V+ NP(subj) 2 0 0 2
*V 1 0 0 1
NP(subj) + * V 0 0 1 1
splitNP(subj)+*NP(arg)-V-NP 0 1 0 1
Total 16 3 1 20

Table 4-9 Rates of occurrences of primary and secoady prominences according to the
syntactic structure of the sentence in focus.

Before proceeding with the comparison betweendbad domains,
the primary and secondary prominences in senteyous fconstructions are
examined more closely in order to assess whetloenipences really
encode focus or simply serve to mark groupimgue 4-19. A test comparing
the correlates in the words with primary and seaoypg@grominences shows
that overall the primary prominences tend to hagbdr mean FO
throughout, which is expected as they occur IUahit. The pattern of
higher mean pitch in the second syllable of thedsavith primary
prominences (discussed further below) does notrandiose with
secondary prominences, although there is a widati@r in the values for
these syllables, suggesting the that first prongesrencode focus, while
the second do not.
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Figure 4-19 A comparison of the words with perceiwe primary and secondary prominences.

The final velocity values in primary prominencesl @ne following
syllables are on average 1.13st/s and -19.243g8ré~4-20). Those of
secondary prominences are -7.18st/s and -11.9%4&iésvalues of mean FO
and final velocity suggest different patterns imerlying targets for

primary and secondary prominences.

final velocity
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Figure 4-20 A comparison of the final velocity vales in the syllables of the constituents
containing primary and secondary prominences.

Regarding excursion size, the averages are 2.88s2.88st for the

primary and secondary prominences, as shown ibdkplot inFigure 4-21
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Figure 4-21 A comparison of the excursion sizes the syllables of the constituents containing
primary and secondary prominences

The average duration of the primary prominencesis @3ms
compared with 159ms in secondary prominences. Titessits suggest that
duration is not used to encode sentence focus E&#H22).

duration
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Figure 4-22 A comparison of the duration values itthe syllables of the constituents containing
primary and secondary prominences.

This comparison between the correlates revealerdiit patterns for
primary and secondary prominences. It is therefeasonable to assume
that they reflect differences in communicative filmres, hence that primary
prominences are used to encode focus, while sepppdaminences are
not.

To sum up, in most IUs in the dataset, a primayasecondary
prominence are perceived. Secondary prominencestareassigned to the
first syllables of any major syntactic constituethiat do not receive the

main prominence in the 1U.
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The main prominence is mostly heard on the firBabie of the
constituent in initial position in the IU, thus tre first syllable of the focus
domain, just as in comments. This position is Uguwadcupied by an NP
subject, but not exclusively. By receiving the mprominence, the subject
NP in sentence focus constructions is marked @iffidy to the topics in
topic-comment structures, which agrees with Lanmtitte1994:242)
proposition that subjects are ‘detopicalised’ inteace focus constructions.

Examples (70) and (71) illustrate the thetic secgsnn this dataset.
Both sentences refer to a weather event; desangptibthe weather are
actually typical sentence-focus constructions elémguages of the world
(Lambrecht 1994:140). Both pitch tracks are vemilsir, but the perceived
prominences differ. In the first example, the m@iominence is heard on
the first syllable of the second constituégardam'it falls’, and in the
second example, it is heard on the first syllalbléhe first constituent
Agugu‘rain’. This perceptual prominence is corroboratethe velocity
curves, displayed underneath, which suggest diftarederlying targets for

the syllables. These are discussed further below.
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(70)
gugu ga-rda-m
water  3sg:fall-PRS

'Rain is falling.'
[IP:ESO08_16_02]
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(71)
gugu ga-ruma-ny
water  3sg-come-PST

‘The rain came.'
[BH:CS07_72 01]
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Figure 4-23 Pitch traces and velocity measuremeniffustrating patterns of prominences in
thetic sentences. The top pane shows a main promir@nheard on the first syllable of the
second word,gardam;the bottom pane shows a prominence on the first Bgble of the first

word, gugu.

4.3.3 Argument focus

The domain of focus can also be restricted to @ agument. If the
focused argument is a subject/agent, it can nttidéopic of the sentence;
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focused arguments may also be objects or obliqueus-is determined in
reference to the context; an example (72) is giadfigure 4-24. One
speaker is telling the story of a mythological lggiand the listener is asking
for some clarifications. The first part of the depshows the question, and
the second part, on the right, is the answer t@ttestion. The argument in
focus, the object NRguyung bunyagndheir husband’, follows the
interjectionya‘yes’. It is placed at the beginning of the IlUgpeding the
inflected verlbunybardagarranythey followed’ There is no overt
subject/agent in the 1U, as is very common in Jamiop

(72)
thanthu=biyang luba=yirram Jiniminy buny-bardag-ny
DEM=now many=two ghost.bat 2du-follow-PST

ya nguyung bunyag =<na>? buny-bardagarra-ny
yes husband 3DU.OBL =now  2du-follow-PST

‘Those two big ones followed the Bat?
[EH-IP:ES08_04 02]

b TPV S
A ARSI 0 B el il ano et
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ol A’,\'g M o~ \\

IR et

Pitch (Hz)

tHanthu=biyangluba-yirram | jiniminy |bunybardagarrany . ya nguyung bunyag=na | bunybardagarrany
dem=clitic | nadj-num n v interj n prn=clitic Y
thanthubiyang lubayirram Jiniminy bunybardagarrany? ya nguyung bunyag =na bunybardagarrany
those two big ones followed the Bat? yes, it was their husband that the two followed
0 4.026
Time (s)

Figure 4-24 A question-answer pair, illustrating afocused argument in the answer,
nguyung bunyag=ma

Focused arguments can be subdivided into conteaatid non-
contrastive subgroups; and each subgroup is diffeated along criteria
defined as follows.

Non-contrastive argument focus is identified where:
* the elements in the IU are repeated from anothethé&argument being

the sole new information;
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e in question-answer pairs, where the argument ap@sathe answer to

the question;

Contrastive argument focus is identified where:

» explicit contrast is expressed such as ‘W, thebdX,Z, then Y’. These
are restricted to tokens where only the NPs ar&rastive; tokens where
the whole predicates are contrasted have beendactlu

* ininstances of corrective focus or replacing foensluding tokens with
explicit corrections (also metalinguistic correasp e.g. replacing a
previous Kriol word, or structures like ‘not X, Y'The selection is
restricted to corrections involving NP arguments/on

For the purpose of comparing the three focus dosnainly non-contrastive

arguments in focus are retained. Contrastive argtsneill be analysed in

84.6.1 below.

Argument focuss treated as an equivalentindormation focusa
term used in some studies, and best illustrat@esh#wers to constituent

guestions.

4.3.3.1 Dataset

The dataset used for this comparison consist ébké&ns.19 are
sentences that repeat something that has justliesgad and add a new
argument that is focused, and 16 are answers urestign-answer pair.
Question words in interrogatives are also focusgdraents, but only
arguments occurring in declaratives are retaineth#® purpose of this

analysis. Table 4-10 summarizes the criteria amdlb@u of tokens in the

dataset.
. o Number of )
Type Selection criteria Prominences
tokens

Non-contrastive Repetition (but not a case of 19
contrast) and only one argument is 19/19 first
new 16 syllable
Clear cases of question/answer 13/16 first
pairs syllable

Table 4-10 The dataset used for the analysis for éghargument focus domain.
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Examples are provided in Figure 4-25. Example {§3&n instance
of argument focus. The speaker is relating the tsvefithe previous day,
mentioning a series of stopovers before settindanfé fishing trip, so that
the ‘going’ and ‘stopping over’ are not new infortoa, the only new
information being the name of the person they make on the way.
Example (74) is a question-answer pair. Two spe&a&ex reminiscing about
the tools people used to make. One of them asksather kinds of hooks
(for hunting or fishing) they used to make. Thevearsis from the second
speaker, on the right-hand side of the pane. Theviiord of the answer
waya‘'wire’ is the focused argument.

(73)
jamang B. yuny-ijga-ny=nu
finished B 13du:3sg-go-PST=3SG.OBL

‘Then the three of us went for B.'
[EH-IP:ES08_04_02]

L
N
400
/
3001 /
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2004 ......'.ooooooo..... .....'Ooo ee0®%%%0000000,, coe,
_ oqooooo.....
g 100
= 4
'E::_) ja mang “barn di yu nyij gany nu

jamang Barndi yunyijgany-nu
adv n v-prn
then the three of us went for B.
0.2322 1.632

Time (s)
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(74)
<en> nganthan=biyang <huk> burra-mila

and what=now hook 3pl:3sg-get/handPF
<waya> burra-linymana
wire 3pl:3sg-make-IMPF

'‘And what hooks did they make?’ "They used to maikes.'
[EH,IP:ES08_04_02]

400 E
Lo -~ V¢
3004 .
2004 Sy o o - 1Y
g 100
= 4
g en pgarthan/biya| wug |burral mi| la . “wa | ya |bu|rra |inyman
en phganthan=biya wug burramila waya burralinymana
KR qu=clitic n \ n \
and what hooks did they make? they used to make wires
0.07311 3.112
Time (s)

Figure 4-25 Example sentences illustrating differentypes of argument focus constructions. In
the top pane (64), the comment repeats the informiain in the previous IU, the only new
information is the focused argumentBarndi. In the second pane (65), the argument in focus is
contained in the answerwaya.

Thestructures of the IUs in this dataset are not adhgar to those of
the topic-comment structures described in 84.2tBe2main difference
being that in the argument focus constructionsdtbraain of the focus is
restricted to the argument, rather than compritiegentire comment.
Verbless clauses:

[NP] top [NPF]com
Intransitive clauses:
[NP]F [(coverb) Vpredor
[NP]F [(coverb) V (OBL)Eom
Transitive clauses:
[NP]top [NPF (coverb) VEomor
[NP]F[[NPF (coverb) VEom
[NP]F [(coverb) V NPgom or
[NP] top [(coverb) V NF]com

The most common structure is of an argument pragealicomplex

verb, accounting for 57% of the IUs in this dataaet spread over both
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subtypes of information focus. The argument mag &dow the complex
verbs, as in 15% of tokens, which are all IlUs wadrés repeated from a
previous utterance except the focused argumentsth&nfrequent

structure, in another 15% of tokens, is a verbiémsse (predicate NP),
more often found in answers to questions. Findtlg,complex verb in the
comment sometimes has two arguments: in 11% ohwkbey are more
likely to be found on each side of the verb, betr¢his one token where both
arguments precede the complex verb (3%), the anguiméocus may be

either the first or the second NRble 4-11below summarizes this

information.
Structures of comments type
Repeated |U-Arg | question-answer Total

arg_complexV Count 10 10 20

% 52.6% 62.5% 57.1%
complexV_arg Count 5 0 5

% 26.3% .0% 14.3%
NP-pred_arg Count 1 4 5

% 5.3% 25.0% 14.3%
arg_complexV_arg Count 3 1 4

% 15.8% 6.2% 11.4%
arg_arg_complexV Count 0 1 1

% .0% 6.2% 2.9%
Total Count 19 16 35

% 100% 100% 100%

Table 4-11 The distribution of the subtypes of argumats in focus, related to their syntactic
structure.

4.3.3.2 Prominences

The prominences in the IUs are labeled based aepgon by the
same two labelers as with the comment and senfenus domains.
Table 4-12 gives a detailed account of the posiiotihe prominent syllable
within the argument, together with the positiortled argument within the
comment.

The most common pattern (66%) is for the promindadall on the
first syllable of an argument in initial positiom the comment. In fact, the

prominence is usually heard on the first syllabdléhe focused argument,
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wherever it occurs in the IU. For example, theeafew instances where
the speaker chooses to emphasize the second wandargument. There
are only two tokens where the prominence fallshensiecond syllables. In
short, regarding the prominences in the argumenitsfaomain, the first

syllables of an argument in comment-initial positare favoured.

. L type
Locus of promlnencsoe;qrﬁ;);llable position in Repeated IU- question- —
Arg answer
1st syll_arg-CV Count 8 10 18
% 42.1% 62.5% 51.4%
1st syll_1st word_NPpred Count 0 4 4
% .0% 25.0% 11.4%
1st syll_1st arg_arg-CV-arg Count 1 0 1
% 5.3% .0% 2.9%
subtotal 9 14 65.7%
1st syll_2nd word_arg-CV Count 1 0 1
% 5.3% .0% 2.9%
1st syll_2nd arg_arg-arg-CV Count 0 1 1
% .0% 6.2% 2.9%
1st syll_2nd word_NPpred Count 1 0 1
% 5.3% .0% 2.9%
1st syll_2nd arg_arg-CV-arg Count 2 1 3
% 10.5% 6.2% 8.6%
1st syll_CV-arg Count 4 0 4
% 21.1% .0% 11.4%
2nd syll_2nd word_arg-CV Count 1 0 1
% 5.3% .0% 2.9%
2nd syll_CV-arg Count 1 0 1
% 5.3% .0% 2.9%

Table 4-12 Prominences shown by syntactic structurand argument position.

The structures of the IUs and more specificallyhef comments in
this dataset vary. The focused arguments tend to ké-initial position in
2/3 of the tokens. Otherwise, they may occur eigtisr another argument
or after the complex verb. In all but a few toketh® prominence is heard
on the first syllable of either the first or theesed word of the argument.

In comment focus and sentence focus domains, timaipent
syllable is found mostly on the first syllable bgtfirst word in the domain
in focus. In argument focus, it is still on thesfisyllable of the focus
domain, even if this word is not in IlU — or evemrooent-initial position. A
test is done to see if the correlates of meaniR8l velocity, extension size,
and duration vary significantly when the prominerscen arguments that
are not in IU-initial position. Out of all the conemit structures described
above, four subgroups are created to reflect tiséipo of the prominence
in the focused argument:
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* when it occurs on the first syllable of an argumanhnitial position in
the comment (1st_comment);

« when it occurs on the first syllable of an arguntéat appears
elsewhere in the comment (1st_arg. elsewhere);

* when it occurs on the first syllable of the secarmald in an argument
(1st_2nd word in arg);

* when it occurs on the second syllable in an argur{#d syll in arg.).
The results show no significant differences betwiberfour subgroups

for all of the correlates tested. However, withewto creating as

homogeneous a dataset as possible for the comparfisbe focus domains,

only the IUs with a prominence in the first syllalih the argument in initial

position are included.

4.3.4 Comparison: pitch target, final velocity and mean FO

The correlate of final velocity is examined firstlaeing the best
indicator of the syllables’ underlying targets. Maues for the three focus
domains are shown below. They do not differ sigaffitly between domains
but the differences according to syllable positidifer significantly (F (21,
727) = 1.866, p=.011). Figure 4-26 illustratesrbsults.

The first syllables (PROM) have values of -9.65st/somment
focus, 1.41st/s for sentence focus, and -5.54st#sgument focus domain.
In the second syllables, the values fall sharplglithree domains, with
-18.33st/s, -19.24st/s, and -14.7st/s, respectivdlg values of the
prominent syllables in the comments and in the rents, both negative,
suggest a [fall] target, while the values sliglgbove zero in the utterances
could be interpreted as a [high] pitch target dred[fall] is realized only in
the second syllables in these constructions. Tiéspretation is supported
by the visual inspection of the pitch tracks whatéplay a ‘peak’ on, or
slightly after, the initial syllable. The measurartseeof mean FO are

examined next.
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Figure 4-26 Final velocity measurements in the treBocus domains, according to
syllable position.

The differences in the mean FO values betweenldgljaositions are
significant (F (22, 754) = 4.652, p=.000), as veallthe difference between
the domains (F (2, 754) = 48.327, p=.000). The npath of the syllables
in each domain is shown in Figure 4-27 below.

The overall FO patterns are interesting. Commetuddas the
lowest mean pitch over all its syllables, whileteece focus has higher
pitch. NPs in argument focus start with high pitehjch then diminishes in
the succeeding words to reach levels similar toahaomments in [U-final
syllables. This convincingly illustrates the roliehigh pitch in encoding
focus, used in both argument and sentence focdsnasonfirming the
‘unmarked’ status of the comments.

The values for the first and second syllables @& 738Hz and
200.58Hz in comment focus, 224.2Hz and 232.89Hsemtence focus, and
233.87Hz and 230.45 Hz in argument focus. Whileglea slight decrease
in comments and arguments, the values in the semfenus domain rise
from the first to the second syllables. This agmeil the final velocity
values discussed above, where the peak associdted {fall] target does
not occur until the second syllable. It is thusgegied that focus is encoded
by a [fall] target, the exact alignment of whichymary from the first to the

second syllable.

242



mean Fi

240
. 220 damain
i) b T
I / ., = @rgument
= 200 b ! iy _ ---- zentence
o v N ' = = camment
E 180 Nob 4\\/
E il ~,. -
f . b Y K
160 oW - - \‘*
1407
EL LR R R e L S QL A L A
g;:'Ln:-':-':’«_'!'._IHalﬂljljljlﬂlﬂalﬂlﬂE'ngilz-'l:rls:{
= I | — =
Egi%%%aiaa;agﬁﬁa
s's s 25's
Figure 4-27 Mean FO values of the syllables in thteree focus domains. The words are

separated by vertical lines.

4.3.5 Comparison: pitch excursion

The measures of the excursion size in the promsdlables of
each domain are shown in Figure 4-28 below. Therdihce between the
syllables by positions is significant (F (21, 7392.834, p=000), also that
between the domains (F (2, 739) = 10.716, p=000air the overall
differences seem to be maintained throughout at tka word containing
the prominence, and possibly during the entire 1U.

Prominent syllables in focused arguments have idesw
excursions, with 4.96st, followed by the commenith w.03st, and the
sentence focus domains with 3.15st. The erratiepet of excursions in the
first syllables of other words in the IUs’(W2, and 1st_last_w) highlight
the patterns observed in the prominent syllableshér evidence that wider
excursions are used as cue for focus.

For the correlate of pitch excursion, sentencedasuhe least
marked, followed by comments and arguments, suimgottie general

hypothesis that the larger the domain of focus]eéke marking it receives.
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Figure 4-28 Mean excursion size values of the sylikes in the three focus domains.

4.3.6 Comparison: duration

The duration of the syllables in the IUs are shawhRigure 4-29.
The differences are statistically significant relyag the position of the
syllables (F (21, 764) =4.863, p=.000), but notareghg the domains.
The prominent syllables in focused comments hangdodurations than
those in focused arguments with 220.40ms to 186s3amd sentence focus
constructions have the shortest prominent syllablidsaverages of
168.68ms. The durations of the second syllabledl ithree domains show a
decrease compared with the first syllables. Theallvpattern, contrary to
those observed for the other correlates, is ordyasoed throughout the first
word. After the first word in the focus domain, th&tterns become more
variable, and no pattern (except possibly finagtening) is easily

discernable.
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Figure 4-29 Durations of syllables in the prosodievords for each focus domain.

In summary, final velocity measurements in the fing syllables
point to a [fall] target for comments and argumiexcus, and a [high]
followed by a [fall] in sentence focus. The thresrgins vary significantly
in the mean pitch over all their syllables, wherguanents and sentence
focus have higher values, and comments have suiadtgiower values
throughout because they are IU initial. The diffees in final velocity
between the prominent and second syllables obsénvée final velocity
are reflected by the mean FO values, with sentyaes having a higher
mean FO in the second than in the first syllablé® results of the final
velocity and mean FO measurements suggest that fe@ncoded by a
[fall] underlying target realized at the left edgfehe focus domains, the
exact alignment of which may vary from the firsthe second syllable.

As to pitch excursion, the widest are found in angats, followed
by the comments, and finally by the sentence feaomstructions.

Finally, the prominent syllables in comments hagaificantly
longer durations, followed by the argument andsirgence focus domains.
As mentioned in the discussion of the comment2(8).these longer
durations may be explained by the high degree afimences of
monosyllabic coverbs in this position. However|asyer durations are
found in all domains, this correlate is retaineG aslid parameter for

encoding focus.
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4.4 Conclusion and Discussion: focus domains

In all three domains, the primary prominence isegalty heard on
the first syllable in the focus domain, i.e. thestfisyllable of the entire U
for sentence focus, the first syllable of the comtrier comment focus, and
the first syllable of a focused NP for argument®cSince the position of
focused argument within the comment may vary pakeffect of this
position were tested. The results show that theetaies of the prominent
syllables in argument focus do not differ signifidg with the position of
the focused NP in the comment.

In the case of sentence focus, the perceptionashiprences is not as
unambiguous as in the other focus domains, arfthudh a prominence is
usually heard on the first syllable of the firstrdipother syllables may also
be perceived as prominent. These secondary proogsarsually coincide
with the first syllables of the other constituemtshe 1U. A test was
performed to assess whether primary and secondanyipences in
sentence focus really encode focus or simply serveark grouping. The
measurements show that the correlates of the ssdlatith primary
prominences differ from those with secondary pranges, notably in final
velocity and excursion size. They also differ fahmse of topics in [U-
initial position which are described in the followgi section (4.5).This
suggests that primary prominences encode focusseswhdary
prominences are associated with the boundary nddimajor
constituents and thus the grouping function. Tiigrpretation is contrary
to Féry and Ishihara (2009:38), who state thah“éiy all-new sentence, that
IS, in a sentence without topic-comment organiratibe formation of
prosodic phrases as well as the tonal pattern @adthg depend entirely on
the morpho-syntactic structure”.

In Jaminjung, the position of the constituentsaaus is determined
by the principle that the first position of a larglmain is preferred for the
focused constituent. This does not fully accorchwitambrecht’s prediction
that infocus-first languagethe initial position is exclusively reserved for
focal material (1994:199-201) as, for example, mme@nt in focus is not
necessarily IU-initial — it can be preceded by a-detached overt topic —
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the same can be said about an NP argument in fasus;the sentence
focus, the principle of initial prominence requitesinitial prominence,
syntactically, the constituent placed there tendsetthe subject, resulting in
one of the cross-linguistically attested patteorsdistinguishing sentence
focus from comment focus, that of subject accenting

Jaminjung favours moving constituents around irtstéashifting
the accent, a strategy that is not unexpectedmnrcoafigurational
languages. In configurational languages, the syiothmctions of subject
and object can be deduced from their position énsitntence. Hale (1983)
was the first to describe Australian languagesasconfigurationain
reference to the relative free ordering of wordthatclause level, implying
that they allow more than one possible orderingaofstituents. Thus, in
such languages, the ordering of major constitusnst based upon
grammatical function but reflect some other furnmality. Word order may
not be constrained grammatically, but may be caotid by information
structure, hence the placement of the focus mataribl-initial position in
Jaminjung, where it receives the main sentencenacgederstood in the
sense of Kohler (2006), as “refer[ing] to the pgtual salience of some
words over others in utterances “. This conformhwian Valin and La
Polla (1997:213), who state that in languages wierel order is highly
constrained, prominence placement is very flexiédein English, but in
languages where word order is very flexible, fopla&ement is very
constrained, as in Italian — and in Jaminjung. Thuether propose that a
typological categorization could be establishecedam the interaction of
syntax and focus structure.

The results of our measurements and statistic $&®ngly suggest
that focus in Jaminjung is encoded by a [fall] &rgrhich is realized on the
first syllables on the focus domains, the exagraient of which may vary
between the first to the second syllable. The dkfiees observed in the
three domains may be explicable by factors su¢heposition of the
focused element in the prosodic sentence, or itsgbaspeech. The results
presented here, including the detailed analyste@tomments in §4.2.2,
suggest that the longer the unit in focus, the nikedy it is for the [fall]
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target to occur in the second syllable or evemn l&tethis case, the first
syllables receive a [high] target.

| propose that while the encoding of focus doesdiféér in the
basic parameters used in all three domains, thafgpapplications of the
parameters vary from one domain to another. Argusn@enfocus have
wider pitch excursions; comments have lower pitgbughout and are
more likely to realise the [fall] underlying targeithin the boundaries of
the first syllables (at least for monosyllabic cdns), leading to longer
durations; and sentence focus constructions aewoothy for realizing the
[fall] target on the second syllable and having Isalient pitch excursions
and durations on the prominent syllables and tHmougthe IU. To sum up
the characteristics of sentence focus constructibesoverall contour in the
IUs is of an initial prominence followed by a fgidharp decline in pitch,
until the next constituent, which receives a pranue, albeit reduced in
scale, the subsequent syllables continuing to mecintil the end of the 1U.
It is suggested that the steep decline of the dvaatour serves to enhance
the monolithic structure of the 1Us.

The pattern of underlying targets [high] and [faliscribed for
Jaminjung can be compared to that of a ‘delayel’ ldgscribed by Bishop
and Fletcher (2005) for Bininj Gun wok. That issed primarily on the
observation of the pitch tracks, a delayed high malf resemble the
pattern of a [high] on the first syllable and dl[fan the second as
described for Jaminjung. Targets in AM and ToBl@oéanchored to
syllables, which is why the problem of ‘alignmeist'so often raised in
analysis using these tools.

Other features include a wider excursion size erptlominent
syllable, which is most notable in focused argumeAhother feature is
longer duration. The longer durations of the pranirsyllables of focused
elements in Jaminjung, particularly in argumen@imgare also found in
other Australian languages such as Warlpiri. Butemel Harington
(2003:324) report that “in phrase-initial positiand in a focused context,
the initial rhyme of the focused word is lengtheneldtive to the same
word in an unfocused and phrase-medial contextéréstingly, the authors

have also found some evidence that the consondin¢ irhyme could be
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hyperarticulated, and not the vowel as in Englighis would serve the

purpose of enhancing the greatest number of cdstimagheir own

phonemic system, as Australian languages tendue &avide consonantal

and a more limited vocalic inventory. Whether thene phenomenon

occurs in Jaminjung remains to be tested.

Focus domain
Comment Sentence Argument
Location ILHinitial syllable, also . .
First syllable in first
. . secondary i .
First syllable, initial . . constituent in
) prominences in first
word in comment comment, but not
syllables of other
. . . exclusively
Prominence main constituents
Maorphosyntax MNP {noeminal MP  usually first
rphosyn Coverb, other . ¢ : - }'.
. subject/agent, other pasition in
constituents also
. constituent also comment, but not
possible . .
possible exclusively
M itch
san pite lowest higher higher
Pitch Middle Less Most
excursion (still higher than all (still higher than all { higher than all
others except those others except those others except those
at the final boundary) | at the final boundary) at the final
boundary)
Pitch target [Fall] [mid]
Comrelates
miostly on
monosyllabic and [high] [fall] [high] [fall]
bisyllabic coverbs or [fall] [mid]
[high] [fall] [mid] in
trizyllabic words
Duration Yes, prominent Yes, all syllables in
syllable longer than Mo NP argument in
all others in focus longer

Table 4-13 Summary of correlates in the three focudomains tested in this section.

4.5 Topics

The analysis presented in this section is centenethe notion of

sentence topicsr aboutness topié¢sand not on what has been termed

discourse topics (84.1.1.1). The principal créarsed to identify the

subtypes of topics analysed in this section arsgmed here. Cross-

linguistically, sentence topics tend to be frontal] correspond to an

8t is important to remember that in Jaminjung,teaoe topics can be omitted altogether.
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expression in the sentence. The téopic expressiofLambrecht 1994:129)
is sometimes used to distinguish between the natievhat constitutes the
topic and its linguistic substantiation in the . Although topic
referents are usually associated with presupposeltl anformation, this
can not be a defining factor, as new topics - wihernspeaker introduces
some new participant or entity - are an importaiigsoups of topics.

A further distinction is useful in the context big analysis. Chafe
(1976:50) defines topics which are not integrated the predicate-
argument structure of the clause as: “[a topif $ets a spatial, temporal,
or individual framework within which the main predtion holds (the frame
within which the sentence holds)”. These topicsll mgfer to as
framesetting topicgésee Maslova and Bernini 2006 for an overviewke Th
most typical examples of frame-setting elementspatio-temporal
elements; they are often placed sentence-initidlhe spatial or temporal
locations denoted by these topics are often alrpadyof the shared
background of the discourse participants, or caedsdy inferred. Finally,
there is never a direct predication relation betwibe framesetting topic

and the clause following it (Dipper et al. 2007).

4.5.1 Dataset

The distinctions introduced above are necessattyeadataset
comprises several utterances spoken during stbngelessions based on
pictorial stimuli. An example is shown below (7&8ken from a retelling of
‘the Frog Story’ The first elemenhgiya=biyang,which can be translated
as ‘here now’is the framesetting topithe speaker having just turned the
page. The sentence or aboutness topic (markedn&g example) is

munurr-ni ‘the bees’.

(75)
ngiya=biyangfs] munurr-njab] yurl  ganuny-birri-m
PROX=now bee-ERG pursue 3sg:3du-bite-PRS

‘Here now the bees are chasing the two’
[DP:ES96_07_01]
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This analysis will make use of tiggven/newdistinction (84.1.4). It
refers to the status of the information within thecourse and does not
apply exclusively to topics. While speaking, thealer continually
assesses whether the information has already h&educed into the
discourse and is known to the hearer, thuen or whether it is information
introduced for the first time and thaew The topics analysed in this
dataset are categorized according to this distincfi opics argiven when
their referent is mentioned in the preceding uttees and is easily
accessible. Given topics usually occur at theddfe of the IU, but they are
also found in post-verbal positions, either intégglan the IU or as a
separate element. These are considered the ledstdrsubtypes of topics.
Given topics in Jaminjung may host the clitimarlang, glossed as
‘GIVEN’, these will be tested separately.

Topics are calledewwhen their referent has no antecedent in the
discourse, and is not accessible through someae#treasoning. They are
usually found at the left periphery of the uttemngither integrated in the
IU or as a separate element (left detached). Tieepretation of such
elements as topics, rather than as (presentatiseaignce focus
constructions, can be rather problematic in Jamopju_ambrecht
(1994:184) proposes that the two constructionsbeaformally
distinguished in that “presentational NPs may rartmally be pronouns and
that detached NPs may not normally be indefinitdie distinction on
formal grounds is difficult in Jaminjung as thesenio overt marking for
definiteness. Another consideration regarding ngwics is the very notion
of what is considered to be ‘new’. In the spontarsematerials uttered by
people who live very closely together, from whialr dataset is drawn, it
can be difficult at times to assess whether somegtisi really judged as
‘new’ by speakers and hearers. Because of thisdaclear criteria for
categorization, the analysis will only make a gahset of observations
aboutnewtopics and all interpretations will have to be teglwith caution.
Finally, prosodic correlates of the position of thpics in the utterance,
either at the left or right edge of the clause both the given or new
subtypes, will be tested. At either edge, they tageparated by a pause or
integrated in the 1U.
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The left periphery in Jaminjung tends to be assediwith
constituents that are discourse-new entities, iithvbase they are either
followed by a pause or integrated in the singledith the predicate. The
left periphery is not solely associated with digseunew topics; given
topics most often occur as integrated topics ig pluisition.

The right edge is associated with given topics #nateither
integrated in the IU or separated by a pause. NBPgaight edge of the 1U
with a co-referent pro-form inside the IU are rederto in the literature as
right dislocationsor antitopics {ambrecht 2001:1043 and 1994:118). They
tend to be well-established topics and, in Englisteast, the right-
dislocated elements do not receive an accent. iewnadly, these NPs serve
to reactivate referents present in the discoutsatsbin but not mentioned
for some time, or to mark the referent of the rpétipheral NP as the

subject for the following discourse segment (reation).

To sum up, the sub-categories of topics testeldigsiection are:
e Given left integrated

* Given left with clitic=marlang

» Given left without clitic=marlang

» Given right integrated

* Given right dislocated

* Given left with clitic=marlang

* Given left without clitic=marlang

* New left integrated

* New left detached

Examples are shown below. For given topics, exar(if8) in Figure 4-30
is from a retelling of the Frog Story, about a laog his dog looking for a
frog. The prosodic sentence contains several I jsquite typical of
Jaminjung constructions. At this point in the stdhe boy has been picked
up by a deer, while the dog is left to follow. Tdopic here is the dogyirib;

it is given and integrated in the 1U with the conmngangga'goes’. Its

status as a topic is confirmed in the following Hxelative clause
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introduced by the subordinating clitiena, giving more information about

this referent.

(76)
wirib ga-ngga dang-dang=mang <mijelb>
dog 3sg-go.PRS RDP-tail.up=SUBORD himself

...the dog goes, with his tail up,
[DP:ES96_07_01]

i ol Pl
e sl T T T ———
400
3001 tonic
200—”‘.."00""‘0.. So0ee, oo, cos0e .'“0.“0..000. cete
o . oo
g 1004
c 4
g wi rib gang ga . dang dang | ma mi jelb
wirib gangga dangdang=ma mijelb
n v cov=clitic KR
the dog goes, with his tail up,
2.064 4.287

Time (s)

Figure 4-30 The topic in this sentence is utteredhithe first IU, wirib. It has been
referred to many times in the course of the storyténg, and is thus a given topic.

Example (77) in Figure 4-31 is also a given toptegrated at the
left of the IU, from the same Frog Story retelliigne topic in this case is
the owl, which has been mentioned before. Thecéelitnarlang, signaling

the given status of the referent, is attachededdbic.
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(77)

<that> ngayin=marlang bul  gani-ma bunyag
that meat/animal=GIVEN emerge 3sg:3sPlET 3DU.OBL
"That animal came out to the two.

[CP:ES96_18_02]

400
200l topic
o000 o000
2004 00“"..."'°'...... .........°"”"“'-‘.. "o ..o.uﬂ“"uoooo.oooo-.
g 100
= 4
'E::_) that nga yin ma | rlang “bul ga ni | ma | bu nyag
<that> ngayin=marlang bul ganima bunyag
KR n=clitic cov \Y prn
that animal came out to the two
0.009917 1.646

Time (s)

Figure 4-31 A given topic at the left of the IU, tis time occurring with the clitic
=marlang.

In example (78), the speaker reiterates what ansgieaker has just
said, adding the topic under discussion, thewliodp, at the right edge of
the IU.

(78)
yinthu=biyang yugung gan-unggu-m  wirib-di
PROX now run 3sg:3sg-do-PRS dog-ERG/INSTR

'Here he is running, the dog.'
[DP:ES96_07_01]

K Ul WA
400
300 ) . )
framesettlng topic topic
2004 * 0000 c000e%00,¢ 0000000000000 - cucueq
g 100
= 4
g yin thu| bi ya yu gung ga nung gum wi rib di
yinthu=biyang yugung ganunggum wirib-di
dem=clitic cov \Y n-case
here he is running, the dog
1.326 2.541

Time (s)
Figure 4-32 A given topic occurring at the right ede of the IU,wirib-di.
In example (79) again from a Frog Story, the speh&s just turned

the page and thus uses the framesetting expregsiorrbiya ‘here now’.
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The sentence topi@rlig ‘n wirib * the child and the dog’, is found at the
right edge of the utterance, separated by a p#useagiven, as the child and
the dog are the two main protagonists in the stihwys part of the shared
knowledge of the speaker and hearer, but may n@ been mentioned in

the last utterance.

(79)
yinju=biyang mugurn buny-agba  jarlig'n wirib
PROX=now lie 3du-be.PST child.and.dog

'Here now, the two are sleeping, the child anddibg
[CP:ES96_18 02]

4001— framesetting
300  topic topic
200 pppuen L P i J’ Y ’,——"‘
g 100
c 4
g yin |[ju|bi | ya [”mu|gurnpy nyag ba ja rlig n’ | wi|rib
yinju=biya mugurn bunyagba . jalig 'n-wirib
dem=clitic cov \Y n KR-n
here now, the two are sleeping the child and the dog
0.02228 3.424
Time (s)

Figure 4-33 The framesetting topicyinju=biya is at the left edge of the sentence, and
the given topicjarlig n-wirib is found at the right edge, after a pause.

Lastly, in example (80), the speaker is talkingwtloush food. He
has been talking about musselaribu, and he ends his comments by
reiterating the topic, adding the clitenarlang, so thainaribu=marlang

occurs in right-dislocated position, after a pause.
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(80) (also in (95))
gurrany yanji-ngarna jarlig... naribu=marlang
NEG IRR:2sg:3sg-give child mussel=GIVEN

'You should not give them to the children, thosessels.'
[BH:CS07_72_01]

oo A ‘ o
400
0% .
300 topic
2001 ooe®
— o "““‘m'mmn... - 0000000
:_.'\l 100
= 40
E gu franyyan ji |nga| rna ja rlig . na | ri bu ma | rlang
gurrany yanjingarna jarlig naribu=marlang
part \Y n n=clitic
you should not be give them to kids (to eat)... those mussels
0.00635 2.387

Time (s)

Figure 4-34 A right dislocated detached topic withthe clitic =marlang

Example (81), Figure 4-35 shows a new topic, tdkam a story
about the speaker being bitten by a centipedehidistage, she tells how
hot sand was applied to the bite to relieve tha.pEne new topic,
buyud=biyang,sand’, forms an IU with the comment and is folexhby
another 1U, an afterthought expressed with thebNjPmawu buyudsand

from the bush’.
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(81) (also in (36))
buyud=biyang <jabul >-ni burr-angu=rrgu=rndi
sand=now shovel-ERG/INSTR 3pl:3sg-get/hamBd =1sg.OBLFOCUS

<buj>-mawu buyud
bush-HABITAT sand

‘They got sand for me with a shovel, the bush kihsiand.'
[IP:ES97_03_02]

400

3001 Topic

S "’""~\“'-\M—' e s
g 100 —
= 4
'E::_) buyud=biyang jabul-ni burrangu-rrgu=rndi . buj-mawu buyud

n=clitic n-case v-prn=clitic n-case n
NP NP CP NP
they got sand for me with a shovel,the bush kind of sand.
0 3.125

Time (s)

Figure 4-35 A new topicbuyud=biyang at the left of the prosodic sentence.

Example (82) is from an elicitation session witbeguence of
cartoons representing short stories about a makinvgalith his dog. The
topic warladbari ‘old man’ is new, as this is the very first cart@oihe

sequence. It is separated by a pause from the pnedgication.

(82)
warladbari  wirib  wuju nuwina gan-anja-m  waiimg
old.man dog small 3SG:POSS 3sg:3sg-bring-PRS imcalk

‘The old man, he is walking his small dog.'
[JM:CS07_083_07]

400— - - d e v
topic . . .
3004 . - o
P— h
2004 - W . ~ - %
~ s a8 -—,
g 1004 -
c 4
_.n&_-’ wa| rlad | ba| ri Awiribrib | wu | ju |nu|wi|na|gajnanjjam| warl |nginy
warladbari wirib | wuju | nuwina |gananjam| warlnginy
n n nadj prn v cov
The old man, he is walking his small dog
0.06959 4.264
Time (s)

Figure 4-36 A new topic,warladbari, separated by a pause from the rest of the
prosodic sentence.
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4.5.2 Hypotheses

The subtypes of topics discussed and illustratederprevious
sections will provide the materials to test theagtieg of topics in
Jaminjung. The main hypothesis is that topics dnatpart of the shared
knowledge, ogiven are less marked prosodically than tiesvor
contrastivetopics which are functionally more salient, follogiGivén's
basic principle of iconicity, that “the more distiye, surprising,
discontinuous or hard to process a topic is, theermmoding material must
be assigned to it” (Givon 1983:18). It is furthgpbthesised that topics
form a phrase of their own, and that the positiot imtegration/dislocation
of the topic in the 1U influences its encodingislfurther suggested that the

presence of discourse-related clitics #marlang impacts on the encoding.

4.5.3 Methodology

This section continues with a methodology simitatttat used in the
previous section on focus domains. The IUs in diaskt are selected and
organized into subcategories; they are segmentedyfiables and labeled
according to their position. Their mean pitch, es@n size, final velocity
and duration are measured. The values of the merasuts provide
evidence to test the hypotheses.

The topics in constructions formed of a given-togand comment are
examined first. Their correlates are analysed mesdetail, as they will
serve as points of comparison in the subsequehtsisaf the other
subtypes. The first test will distinguish betweka topics that take the clitic
=marlangand those that do not. The results of the measuntsnaee
compared with those of the syllables in the adi@rmiomments.

A comparison will then be shown between all thietyoes of given
topics, according to whether they are integratetthénlU but in post-verbal
position, or right dislocated, and with or withdlé clitic =marlang.

Subsequently, new topics are examined. Finaltgraparison of the

encodings of all the subtypes of topics is effected
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4.5.4 Given topics

4.5.4.1 Given topics at the left periphery

Integrated given topics at the left of the commaettreated first,
continuing with the assumption, based on Lambrgc®@4), that a
construction with a given topic and a comment fasube least marked.
The dataset for the IU-initial given topics consist 58 IUs, out of which
17 have the clitic marlang,glossed as ‘given’. Importantly, the syllables in
these topics are not perceived as prominent.

The measures of final velocities are used as itolisa@f the
underlying pitch targets. The differences in thads with and without the
clitic =marlangare not significant. The differences in the valaesording
to the position of the syllable in the IU, howevare significant (F (18, 548)
= 2.807, p=.000). The values are shown in Figugd 4nd Table 4-15
below. Syllable positions in topics are labelegbitsfirst, t2, t3’, etc. Those
of comments are labeled ‘comment-first, c2, ¢, &he standard
deviations can be fairly large, as some of therieka the dataset displayed
uncharacteristic patterns; they were not removedeler, as there were no
obvious reason to do so (such as ambient noiser sgeakers, etc). The
averages are still considered to be representatitree data, but a wider
study with a larger, and more controlled, datasmild/be needed to
determine this with more certainty.

The average velocity for the first syllables of tbpics is 7.04st/s,
while the second and subsequent syllables in thieddvave negative values
between -5 and -10st/s. The values decrease frerirsh to the second
syllables, a pattern that is the reverse of thamdoin comparable syllables
in comments, whose values increase (84.2.2.3.3).

The pattern suggested for given topics is of al{higrget on the
first syllable of the given topic, and [mid] targein the other syllables.
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Figure 4-37 Average final velocity in the syllablesf given topic/comment
constructions.

Mean final velocity (st/s) Std. Deviation N
given- glv\?v?tﬂEﬂ Total | 91Ven- glv\?v?tﬂEﬂ Total | 9iVen- glv\?vril-r:eft Total
syll_position | left marlang left marlang left marlang
topicfirst | 536 | 1098 | 7.04 | 1691 | 1866 |17.47| 40 17 57
2 893 | 810 | -856 | 2316 | 4112 |3196]| 21 17 38
t3 854 | -2.44 | 575 | 1844 | 2316 | 2050 13 11 24
t4 071 | -1420 | 970 | 056 | 1120 |1118]| 2
t5 -16.00 | -16.00 . . 1 1
antepenult | 271 | 818 | -461 | 2040 | 13390 |1832| 32 17 49
topic final | -0.04 | -453 | -1.40 | 2414 | 1623 | 2199 | 37 16 53
Com‘f”t 1338 | -5.87 |-11.14| 2334 | 2958 | 2532| 40 17 57
c2 614 | 830 | 678 | 1818 | 2544 |2037| 38 16 54
c3 758 | -1417 | 955 | 1232 | 1613 | 1375]| 35 15 50
c4 754 | 2176 |-1252]| 1260 | 1648 | 1547 | 26 14 40
c5 1090 | -6.82 | -9.65 | 16.74 | 1848 |17.03| 18 8 26
c6 1507 | -029 |-1072] 2411 | 980 |2172| 12 5 17
c7 -10.63 | -29.67 |-1539] 1855 | 2870 |2101| 6 2 8
c8 2.38 3.91 289 | 969 | 1608 |1043| 4 2 6
) -10.86 | -10.20 |-10.64] 0.66 . 0.60 2 1 3
c10 3.26 398 | -0.36 . . 5.12 1 1 2
c1l 14.24 14.24 1 1
Co?i‘rgf”t 7.15 3.69 6.16 | 26.19 | 2541 | 2578 | 40 16 56

Table 4-14 The average final velocity values for I8lwith given topic and comments,
distinguishing topics that are followed by the cliic =marlang, and those that are not.

The mean FO of the syllables in the topics ancdttements are then
measured. The difference between the subgroupls Gwivithout the clitic)
is significant (F (1, 553) =16.518, p=.000), athis difference between the
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syllables according to their positions in the IUY{B, 557) = 5.718,
p=.000). The values are shown in Figure 4-38 ardelT4-15 below.

The most striking observation is that topics with tlitic=marlang
have lower FO values than the topics without. kdéngly, this lowering of
FO values seems to spread to the syllables indimments, so that
comments after a topic wittmarlang have lower mean pitch than
comments that follow a topic without a clitic.

In all tokens, the overall pattern is that of atteedecrease in values
over all the syllables of the topic and their comisewith a reset on the
first syllable of the comment. However, in the tgpfollowed by the clitic
=marlang, there is a slight rise in the mean pitch fromgkaultimate to the
final syllable in the topic, suggesting a slighhtitouation rise.

mean FO
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Figure 4-38 Graph showing the average pitch valudsr IUs with given topic and
comments, distinguishing topics that are followed ythe clitic =marlang (dotted line),
and those that are not (full line).
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Mean FO (Hz) St dev N
given-left given- left given- left
with with with
Syllable position | given-left marlang | given-left | marlang |given-left | marlang | Total

topic first 213.51 191.15 23.95 11.64 41 17 58
t2 216.67 198.20 30.96 9.63 21 17 38

t3 211.13 182.71 36.96 25.06 13 12 25

t4 207.55 183.22 6.03 7.32 2

t5 187.64 . 1 1

topic penult 203.75 179.33 29.25 11.80 32 17 49
topic final 197.79 181.92 25.90 29.40 38 17 55
comment first 207.56 188.62 28.21 8.92 41 17 58
c2 195.09 182.85 22.20 15.11 37 17 54

c3 188.39 169.50 25.48 31.46 36 15 51

c4 179.34 162.83 25.79 17.22 27 14 41

c5 177.61 144.23 18.98 34.79 18 11 29

c6 165.26 165.42 33.72 17.29 12 4 16

c7 159.91 166.08 42.68 25.22 6 2 8

c8 178.67 136.59 5.59 59.33 4 2 6

c9 175.22 168.02 7.49 . 2 1 3

cl0 182.88 153.81 1 1 2

cll 188.23 . 1 1
comment final 183.91 179.62 44.75 65.39 39 13 52

Table 4-15 Average pitch values for IUS with givemopics and comments,
distinguishing topics that host the clitic=marlang, and those that do not.

The next correlate measured is the excursion agan indicator of
pitch range expansion. The statistical tests showsignificant difference
between the subgroups with and without the clititarlang. The
differences for the factor syllable position, howe\are significant (F (18,
561) =2.060, p=.006). The average values arenfited in Figure 4-39 and
Table 4-16 below. The overall pattern is of dedgwvalues in the syllables
of the topics, except in the second syllables whigte slightly wider
excursions than initial syllables. The average eslof the excursions on the
first syllables of the topics are just under thosthe comments where focus
is most likely to be realized (84.2.2.4).
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Figure 4-39 Graph showing the average pitch excumsis in the syllables of given
topic/comment constructions.

Mean excursion size (st) Std. Deviation N
syll_position given- | given-left given- | given-left given- | given-left
left marlang Tl left marlang Total left marlang Total

topic first 2.94 2.74 2.88 2.76 2.13 2.58 41 17 58
t2 3.03 3.67 3.32 1.69 1.26 1.53 21 17 38
t3 2.08 2.67 2.37 1.36 2.21 1.80 13 12 25

t4 0.54 1.75 1.35 0.16 0.98 0.99 2
t5 1.07 1.07 . . 1 1
topic penult 1.71 1.35 1.58 1.07 1.06 1.07 32 17 49
topic final 1.99 2.49 2.15 1.85 4.24 2.78 38 17 55
Com‘f”t 3.30 2.95 320 | 264 1.72 239 | ;1 17 58
c2 2.35 2.61 2.43 1.52 2.00 1.67 38 17 55
c3 2.20 3.03 2.44 2.37 3.71 2.82 36 15 51
c4 1.74 2.34 1.94 2.32 1.95 2.19 27 14 41
c5 1.72 4.32 2.71 1.46 4.79 3.33 18 11 29
c6 2.48 4.42 3.05 2.17 5.82 3.54 12 5 17
c7 2.94 3.84 3.17 1.96 1.99 1.87 6 2 8
c8 4.21 4.35 4.26 5.70 1.62 4.47 4 2 6
c9 1.65 2.30 1.87 1.34 . 1.02 2 1 3
cl0 0.86 1.60 1.23 . . 0.53 1 1 2
cll 1.12 1.12 1 1
CO?rgf”t 3.86 4.26 3.98 | 3.82 5.07 418 | 4 17 58

Table 4-16 The average pitch excursion values fotJs with given topic and comments,
distinguishing topics that are followed by the cliic =marlang, and those that are not.

Finally, the duration measurements have a simaem with no
significant differences between the subgroups (without=marlang), but
significant differences between the syllable possi (F (18, 525) =11.013,
p=.000). The first syllables of topics are sligghorter than the second
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syllables, with respective values of 157.19ms and@lms. The

subsequent syllables decrease in duration untiitlaésyllable, which is

longer, probably as a constituent boundary encodihg first syllables of

the comments remain the longest in the U, as dissiin 84.2.2.5.
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Figure 4-40 Average duration in the syllables of gien topic/comment constructions.

Mean duration (ms) Std. Deviation N

syll_position | given-left . given-left . given-left
g'l"e‘?t”' with Total g'l‘gt”' with Total g'l‘;‘;t”' with Total

marlang marlang marlang
topic first | 159.23| 152.26 |157.19| 5754 | 3027 | 50.90 | 41 17 58
2 178.22| 192.19 |184.47] 7064 | 4840 |6132| 21 17 38
t3 126.06| 106.77 |116.80] 4034 | 3652 | 39.01| 13 12 25
t4 9438 | 160.39 |138.39| 3832 | 5942 |s079| 2 4 6
t5 83.38 | 83.38 . . 1 1
topic penult |123.05| 9527 |113.41] 4379 | 2544 [a4041| 32 17 49
topic final | 146.96| 147.40 |147.10| 4772 | 6036 |51.38| 38 17 55
Corll?rr;‘f”t 214.78| 20026 |210.52| 78.07 | 4820 | 7052 | 41 17 58
c2 165.60| 147.50 |160.00] 4555 | 4245 | 4502 | 38 17 55
c3 156.67| 138.85 |151.43[ 5730 | 5132 [s570| 36 15 51
c4 128.76 | 14871 |13557| 4354 | 6727 |s5286| 27 14 41
c5 146.75| 12328 |137.85] 54.03 | 2365 | 4590 | 18 11 29
c6 162.33| 152.05 [159.31] 60.99 | 4856 |s56.31| 12 5 17
c7 174.70| 127.60 |162.92] 5871 | 169 |s5420| 6 2 8
c8 131.40 | 19155 |151.45] 18.08 | 8147 |4988]| 4 2 6
c9 165.17 | 130.68 |153.67| 46.67 3854 | 2 1 3
c10 184.62 | 118.48 |151.55 4677 | 1 1 2
c1l 123.78 123.78 1 1
Corf'i‘:;fm 192.12| 279.49 |217.73| 57.81 | 11807 | 8870 | 41 17 58

Table 4-17 The average duration values for IUs witlgiven topic and comments,

distinguishing topics that are followed by the cliic =marlang, and those that are not.
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As a summary, the final velocity measurements ssigfeat the first
syllables have a [high] pitch target and the subsetsyllables in the topic
a [mid] target. Mean FO is interesting in thasithe only correlate that
distinguishes between given topics with and withtbetclitic=marlang: an
IU with a topic followed by=marlang has lower pitch values over all its
syllables. This would indicate that the clitic ins&fies thegivenness
property associated with the topic.

For the correlates of pitch extension, final vetpeind duration, the
presence or absence of the clitic does not prosdigrdficant differences.
The second syllables have slightly wider pitch eégmns and durations than
the first syllables: the values decrease gently twesubsequent syllables.
The parameters of pitch range and duration app®aorbe used to encode

given topics.

4.5.4.2 Comparison: subtypes given topics

In this section, a comparison between the measursnoé all the
subtypes of given topics is presented. The compagemprises five
subtypes of given topics: given topics integratetha left periphery of the
IU; given topics integrated at the left peripheriyhwthe clitic=marlang;
integrated given topics at the right periptényght dislocated given topics;
and right dislocated given topics with the clitimarlang. The calculations
only involve the syllables of the topics. Somelwf aiverage values of
syllables in third, fourth of fifth positions shaube taken with much
circumspection, as the number of tokens of longpics is often much
reduced. For ease of comparison, the results ahgesurements are shown
in graphic form for each of the correlates below.

Final velocity measurements are presented firguiei 4-41). The
differences in the final velocity values are ngingficant between the
subtypes of given topics, but they are signifiaagarding their relative
position (F (7, 368) =2.796, p=.008). In all suldgmf given topics, the first

4" There are no integrated given topics at the fighiphery with the cliticemarlang,in
this dataset, which does not mean that they magxist in natural language, however if
the clitic is to be interpreted as signaling lessaressibility of the referent, it may make
sense for it not to be found in this position.
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syllables have higher final velocities, followed &gharp decrease in the
second syllables to rise slightly over the thirtlaytes. The values for the
first syllables for the given topics at the lefidathe right dislocated topics
with the clitic #=marlangare positive and strongly suggest a [high]
underlying target. Those of the integrated andtritislocated topics without
the clitic are just under zero and thus less evig@mdicate a [high] target.
In both cases, the [high] target is still auditpplerceptible, albeit in a
reduced manner.

At the right edge of the topics, the velocity riséightly from the
penultimate to the last syllables, which all endyveear the zero mark,
except for the post-comment integrated topics.

The contour in topics is thus of a [high] on thitiah syllable
followed by a succession of [mid] targets. Theatiéhces between the first,

second and third syllables possibly help in hightilgg the change in

targets.
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Figure 4-41 A comparison of final velocity averagealues in all subtypes of given
topics.

The pattern of targets suggested by the final wgloceasurements
Is corroborated in the measures of the correlateezn FO. They are found
to vary significantly between the subtypes (F (A&2)3=17.476, p=.000), and
according to subtypes syllable position (F (7, 3¥2)672, p=.011).

The position of the topic at the left or right b&tlU, integrated or
detached, quite understandably affects the valuigganean FO over the

syllables (Figure 4-42).
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The mean pitch tends to rise slightly from thetficsthe second
syllables in given topics, except in the right-dcgted topics with the clitic
=marlang which have mean FO values that decrease shagptythe first
until the last syllable, indicating that the presewf the clitic negates the
need of a prosodic marking.

In both cases ofmarlang either at the left or in right dislocated
topics, the overall mean FO is lower than whenttipec is not followed by a
clitic. It is as if there is a scale in tgevennes®f the topic, which manifests
itself in the mean pitch of the entire topic, th&ec=marlang having the
effect of accentuating the givenness of the refeddternatively, the
variation in the overall mean pitch could be intetpd in terms of

accessibility, lower pitch corresponding to the enaccessible stage.
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Figure 4-42 A comparison of mean FO values betweaf subtypes of given topics.

Excursion size does not vary significantly for syigs nor for
syllable position (Figure 4-43). The values for éxeursion size in the first
syllable are close to 3st for most subtypes, extmephe right dislocated
topics with #marlang,which have a slightly wider excursion, an effect of
the steep fall in pitch described above. Excursiaes then tend to decrease
until the final syllables where they may get widgain, most noticeably in
the syllables of IU-final topics. The excursioneszt the right edge are
interpreted as boundary-marking signals. At theddfje, however, at
around 3st, they are slightly less than that ofpitzaninent first syllables of

comments (around 4.5st).
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Figure 4-43 A comparison of the excursion sizes the syllables in all subtypes of
given topics.

Finally, the differences in duration values are sighificant
between the types of given topics, syllable posjttowever, is significant
((F (7, 374) =5.125, p=.000) (Figure 4-44). Theathan of the first
syllables is very similar, between 160ms and 173ms.shorter than that of
the second syllables, with a decrease over theegukst syllables until
later in the topic, where the final syllables ameder. Obviously, the longer
durations of the final syllables are associateth Wital lengthening, and it is
not surprising that the topics at the left peripheas they are not IU-final,
should have shorter durations. Here, interestiriggpes are noted in right
dislocated topics. The patterns in the duratieaéles in both subtypes are
very similar until their final syllables, the lemgbf the preceding pauses
also differ. Final syllables in topics wittmarlang are substantially longer
with 231.97ms to 160.38ms. The pause precedinditihecated topic is
markedly longer in the topics wittmarlang, 818.41ms compared to
532.63ms in topics withoutrsarlang.Furthermore, the final syllable in the
preceding comments is longer when the followindodisted topic has
=marlangthan in those that do not. This is taken to bendication that
when a speaker uses the clitimarlang,he/she may have intended to end
the utterance at the end of the comment and theideteto reiterate the
topic, having judged that it was not accessibldehearer’s mind any

longer.
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Figure 4-44 A comparison of the duration values irall subtypes of given topics.

4.5.4.3 Summary: given topics

The comparison for the given topics shows no graaation in the
encoding between the subtypes tested, and thevalolseariations can
easily be correlated with their relative positiamshe IU or prosodic
sentence. Given topics have gentle falling contauerked by a [high]
underlying target on the initial syllables, folloavby a succession of [mid]
targets. Topics followed by the clittanarlang have significantly lower
mean pitch than those without the clitic, both whesy are at the left and at
the right edge of the comment. At the right-edpe, ftnal syllable of the
comment, and the pause that precedes topics witrlangare longer than
those that do not. Right-dislocated topics witharlangseem to have a
much steeper falling contour than all other subsypfegiven topics.

Altogether, apart from the [high] initial targetygn topics are not
marked by distinctive prosodic means. The nexti@eatill explore the
encoding of new topics.

4.5.5 New topics

New topics are either integrated in the U with doenment, or they
occur as a detached element to the left of the cemynseparated by a
pause. The two subtypes are analyzed in this sedfite dataset comprises
48 utterances, 30 are new integrated topics aratel8etached from the
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comment. Both can be interpreted as introducing ref@rents to the
discourse.

The differences between the two subtypes (detachiegyrated) are
found not to be significant, except for those @& thean FO (F (1, 464)
=6.659, p=.010). The factor syllable position gngiicant for all the
correlates (mean FO (F (19, 450) =3.103, p=.000ueston size (F (19, 467)
=4.264, p=.000), final velocity (F (19, 456) =2.5p&.000); duration (F
(19, 467) =2.348, p=.001)). The values are showgraph form for each of
the correlates. The adjoining comments are aldaded, for ease of
comparison.

The final velocities of the first syllables are s88 for the detached
new topics, and 11.94st/s for the integrated to@dair difference (Figure
4-45). Those of the second syllables are muchdieesgent, with
respective values of -12.03st/s and -17.47st/sh Bave [high] underlying
targets on the first syllables, which are moreesdlin the integrated topics.
At the right edge of the topics, there is a steeigerin the velocity values of
the left dislocated topics, which go from -15.65%t' -3.34st/s, while the
integrated topics have almost no change, from s?/8%o -9.67st/s. This is
interpreted as an indication that left dislocatgulds form an IU of their
own and not an encoding of topics as such. Furtbernthe change in the
velocity in the final syllables of the detacheditspsuggest that instead of
receiving a final [low] target, they are possiblamed with a [rise] target.

The pattern of underlying targets suggested idh]higllowed by
[mid] targets.
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Figure 4-45 Comparative values of final velocity imew topics, whether they are
integrated in a clause or separated by a pause.

As for mean FO (Figure 4-46), the difference betvthe two types
of new topics is significant, but this is understable, given their positions
within the prosodic sentence. Both have diminishialyies over the
syllables of the topics. There are not many topite more than three
syllables, so the averages over the interveningldgls may not be over-
reliable; however, at the right edge of the topizsere all tokens are taken
into account, the values appear to rise. This eammdated as a continuation
rise: the speaker having just introduced a neweetehe/she signals that

there is more information to come.
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Figure 4-46 Comparative values of mean FO in new pics, whether they are
integrated in a clause or separated by a pause.
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The excursion size measurements show a remarkabilarity
between the two subgroups, until the final syllabMdere the detached
topics have much wider excursions (Figure 4-47)thatleft edge, the
detached topics also have higher values, with 41603.77st in the
integrated topics. Their second syllables have neshwide excursions,
and the values then decline until the end of tipectoThe more extreme
values of the detached topics at both edges corlfiemn status as distinct
IUs.
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Figure 4-47 Comparative values of excursion size imew topics, whether they are
integrated in a clause or separated by a pause irethched and non-detached new
topics.

The patterns in duration values are not dissimviéh the syllables
at the boundaries longer than those interveningufei 4-48). Detached
topics have noticeably longer initial and finallaples. They are followed
by fairly long pauses, at 886.10ms.These valueslacecongruent with the

IU status of detached new topics.
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Figure 4-48 Comparative values of duration in newdpics, whether they are

integrated in a clause or separated by a pause irethched and non-detached new
topics.

4.5.5.1 Thetic and/or new topic

The difficulty in distinguishing a new topic fromsangle-word
thetic sentence has been mentioned (84.5.1). &sisaims at comparing the
values of the correlates for both constructionshthe aim of ascertaining
if and how they differ. The dataset comprises dkems of sentence focus
domain and new detached topics. Only the 6 sylahte taken into account
in the calculations, the first four, and the lagb t

The comparison of the values between thetic seateaicd new
topics show how alike they are, as the graphsgarei4-49 illustrate. The
new topics differ in their mean pitch which does fatl as sharply as in
thetic sentences. Their excursion size is morequoeed at both edges, but
most notably in the initial syllable. The final weity values, however, are
very remarkably similar in the first and secondatyles. These syllables
also have longer durations.

These measurements show that new topics cannaojuageel
altogether with thetic sentences, even if the \@abfdinal velocity at the
left edge are arresting in their similarity, suggesa pattern of a [high]
followed by a [fall] target. On the other hand, theursion sizes on the first
syllables of new topics are much wider. Also, &t ight edge, the overall

values of the correlates indicate that thetic sergs are self-contained
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entities, while those of the left dislocated newits suggest that they are
not self-contained, but an IU that is part of ageigsentence, as is
particularly evidenced by the mean pitch, and esiouarsize. The values of
both mean pitch and excursion size in thetic seeteand new detached

topics can be interpreted as signaling continuaternsus final boundary at

their right edge.
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Figure 4-49 A comparison between thetic sentence dmew dislocated topics,
including correlates of final velocity, mean FO, esursion size, and duration.

To conclude, the measurements for excursion siza, felocity and
duration do not vary significantly in detached Orihtegrated new topics.
However, a closer inspection of the two average BOes show variance,
which is predictable given the positioning of tbpital elements in the
prosodic sentence. The detached new topics haherigean FO averages
than integrated topics, which is in accordance widhr sentence-initial
positions.

The final velocity measurements suggest a pattefimgh] targets
on the initial syllables, followed by [mid] targets

The larger excursion sizes and durations of thialsigs at the left
and right edges of the detached topics highligair thtatus as a separate IU.
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4.5.6 Comparison: topics

In this section, | will compare the values of tlegrelates in all new
and given topic subtypes in order to address tlestgqan of what constitutes
topic encoding, and highlight similarities and diffinces between the
subtypes, to finally propose an explanation foséhdifferences.

The comparison concerns all the subtypes of tdpsted so far:
* Given left without clitic=marlang

* Given left integrated with clitiemarlang

» Given right integrated

* Given right dislocated

* New left integrated

* New left detached

For the purpose of this comparison, only topichviaiur syllables
are retained, as there are enough tokens in eétypsuto provide
reasonable averages, and it is thus possible tioglissh the patterns at the
left and right periphery.

The subtypes vary significantly in the correlatesmean FO (F (6,
150) =10.579, p=.000). The factor syllable posii®significant for all the
correlates (mean FO (F (3, 150) =7.834, p=.000uesxan size (F (3,150)
=2.693, p=.049), final velocity (F (3, 149) =4.844..003); duration (F (3,
152) =10.728, p=.000)).

Firstly, final velocity measurements are compatedheck patterns
in underlying targets (Figure 4-50). Overall, a tbft edge the patterns are
similar, with higher values in the first syllable$ich decrease in the
second. Whether this encodes similar underlyinggetaris difficult to
decide. | suggest that the values well above the mark in the first
syllable indicate a [high] target, that is, for slibtypes except the new
detached topics, and the right dislocated topitsh@right edge, it seems
that the final velocity values rise from the peiméite to the final syllables
in all but the given right topics, with a steepeerin right given detached
topics and right given detached topics watharlang, reflecting their

sentence-final position.
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final velocity

204 t'_,l.pe
— given-laft
—— . .
= )l given-left with

g 10 rmarlang
uw given-right
g given_det_ right
;E' 0= & gi;ﬁn_dﬁt_ﬁgm
o with marlang
o Vf — new_det_left
e i new not-det left
= Wdﬂ_@
E
= -20

=30

T T T T
topic first 12 tpenult. topic final

Figure 4-50 A comparison of the final velocity meagements in all subtypes of topics.

There is a significant difference between all thbtgpes of topics in
the overall mean FO values, reflecting their positat the left or right edge
of the comment or the prosodic sentence (Figur&)4¥he left dislocated
new topics have the highest values in their fiyiables, reflecting the fact
that they form a separate IU altogether. For dbyes, the overall pattern
is of declining values. At the right-edge, the eaare lower. Topics with
the clitic @marlangboth at the left and at the right, have lower miean
values, particularly in their initial syllables. fRar surprisingly, integrated
topics at the right have lower values than rigktatiated given topics.

At the right edge, the pattern is of a continuiegldhation from the
penultimate to the final syllables. The declinstiseper in both left
dislocated new topics, and in right dislocated gitapics with and without
=marlang highlighting their IU status.
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type
— .
[ — given-left
T 200 ___ given-left with
e marlang
E - given-right
175 — given_det_ right
E given_det_right
o with marlang
E — new_det_left
1504 new not-det left
1257

T T T T
topic first 12 tpenult  topic final

Figure 4-51 A comparison of the mean FO measuremenin all subtypes of topics.

Topics have fairly reduced excursion sizes; in, et first syllables
of most given topics have values under 3st (Figus2). New dislocated
and integrated topics and integrated left givemctbpave wider excursion
sizes. The excursion sizes in subsequent syllaesduced, until the final
syllables, where the topics that are unit-finaldnaxider excursions,

probably an effect of final lowering.

excursion size
5 5 type
— given-left

___ given-left with
marlang

given-right

— given_det_ right
given_det_right
with marlang
— new_det_left
new not-clet left

L E Y
I l

excursion size(st)
[ 0%
1

T
topic first 2 tpenult topic final

Figure 4-52 A comparison of the excursion size meagments in all subtypes of topics.

The patterns for the values of duration do not ssgg clear
distinction between the subtypes. All have longdlables in initial
positions, and have longer final than penultimatiakles, except for the

given right and given right detached topics witharlang Syllables at the
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edge of an IU, such as the right dislocated giegics with =marlang the
left dislocated new topics, given integrated togitthe right of the
comment, are markedly longer than those that ateeatdge of a prosodic
phrase.

duration
250+ ) t 3.- p =1

— given-left

___given-left with
marlang
given-right

— given_det_right
given_det_right
with marlang

= rew_det_left

new not-det left

[
[
1

duration (ms)
=
1

100

509

T T T T
topic first 12 tpenut  topic final

Figure 4-53 A comparison of the duration measuremes in all subtypes of topics.

In conclusion, it is important to remember tha@aminjung, the
favoured strategy is to omit continuous referetttsgather. Hence, the mere
presence of a referent NP is already an indicdliahthe speaker wishes to
bring it to the fore. For example, when NPs ocayprie-verbal position,
they tend to be either topical, in argument focugart of a thetic
construction.

The encoding of topics (when they occur) can bernilesd as
follows. The left given topic is confirmed as amrmarked category, in line
with cross-linguistic findings - it has a less gt@entour, low excursion
sizes, and fairly low durations. lIts final velocitslues are about midway
through the averages of all the others topics typst®d.

Given topics followed by the clitismarlang, either at the left or at
the right of the comment, have lesser mean FO gdhan their equivalent
without the clitic, as if the degree of ‘givennesssomewnhat increased.
This indeed supports our early hypothesis thatodisse-related clitics
influence prosodic encoding, at least for thechtinarlang.

As to the right dislocated given topics, those wthté clitic

=marlang have a much steeper falling contour, reflectetth@wr excursion
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size. The length of the pause is notable here pifegtieding topics with
=marlangis longer (818ms) than when there is no clitic3(53).

Concerning the new topics, integrated topics arnkehby high
mean FO values and wide excursion sizes in thairdyllables. As to the
left dislocated new topics, | will contend, in lighf the results presented so
far, that it could be treated as a sentence insfogiven the closeness of the
measurements of its correlates to that describeskfatence focus (84.4).

Topics differ mainly from comments in that topias bt have
prominences, which are usually associated witHiteesyllables of the
element in focus. Speakers in Jaminjung eithegnate a topic into an U,
or choose to isolate it in a separate 1U, thus ngakimore salient. The
results of the measurements for the topics cantieepreted in terms of a
givennesscale (Figure 4-54). Indeed, the findings in tl@st®n are in
accordance with the basic hypothesis, after Giv{ie83:18) principle of
iconicity, that “the more disruptive, surprisingscbntinuous or hard to
process a topic is, the more coding material mestdsigned to it". If we
posit thegiven topic + commerdtructure as unmarked for Jaminjung,
occupying a mid-point in our dataset, as showniguie 4-54 below, then
other subtypes can be placed along a ‘more giveéss given’ hierarchy.
The ‘more given’ topics are shown on the left & Hxis; in speech, they
can be either integrated or detached, and be posdieither at the left or at
the right of the comments. The ‘least given’ to@es shown at the right of
the axis. They include new topics which are mdeelyi to occur at the left
edge of the IU. The most marked topics are lefacletd new topics which
have a [rise] target at their right edge indicatingpntinuation. The most
prosodically marked topics are the contrastived®pihich are examined in
the next section.

The findings reported here for the encoding ofdspn Jaminjung
are thus in line with cross-linguistic generalipas of topic marking in
spontaneous speech. Further, as noted by Wichnz&®@:39) (for
English), the most salient features of topic shifspontaneous speech are
often the high pitch resets and acceleration irpteassociated with
beginnings, “the previous topic does not end,detaaway. The voice

become quieter, slows down, and the pitch rang®war So the transition
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from one topic to another in this kind of speechften a gradual one and it
is difficult to identify a precise boundary”. Thi$ course refers to topic
shifts, but nevertheless, an important point is engdosodically, the
function of marking topics overlaps with the stwrel organization of the

speech, hence its prosodic encoding may also #feusame parameters.

P
L

+ givenness in topics -

given given given given given new new contrastive

detached | detached ntegrated integrated integrated ntegrated detached

right right right left lefit left left both

=mariang =mariang

Figure 4-54 The givenness scale in Jaminjung. OnéHeft, the topics subtypes that are
‘more given’ and on the right those that are ‘lesgjiven’.

4.6 Contrast

In this section, | will test the encoding of costravhich, in many
theories of information structure, is claimed todssentially marked by
prosodic means. For the purpose of this reseacottirasted elements are
defined as being ‘in opposition’ with other altetimas in a limited set.
Contrast applied to both focused elements, hengnaggts in focus, and to
topics will be examined. In both cases, the cotitragonstructions are
compared with non-contrastive ones, thus argumerdsntrastive
constructions to those in non-contrastive ones;camdrastive topics to
given topics.

A comparison between the correlates of contrastiggments and
contrastive topics is undertaken. The effect ofdiitee =gun, glossed as
‘contrastive’, after both focused arguments andcos evaluated. Finally,
all of the contrastive constructions are companearder to assess whether

they make use of the same prosodic encoding.
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4.6.1 Contrastive argument focus

4.6.1.1 Dataset

Contrastive argument focus is identified:

« where explicit contrast is expressed such as ‘\&h K, but Z, then Y.
These are restricted to tokens where only the M&santrastive; tokens
where the whole predicates are contrasted havedeaduded. There are
18 tokens in the dataset.

e ininstances of corrective focus or replacing foansluding tokens with
explicit corrections (also metalinguistic correasp e.g. replacing a
previous Kriol word, or structures like ‘not X, YThe selection is
restricted to corrections involving NP argumentl/omhere are 18
tokens in the dataset.

These two constructions are illustrated in exam(883 and (84) in
Figure 4-56 and Figure 4-56. In (83), an expliohirast is made. The
speaker is retelling the events of the previous dag indicates what they
ate, specifying the kind of meat they hagudag=biji ‘only chicken’. The
use of ‘only’ is typically associated with contrastfocus (Koénig 1991).

In (84), a corrective focus is illustrated. Theapa corrects herself

for using a Kriol word, replacing it witlanginybira.

(83)
yawayi jurlag=Dbiji  yurru-minda-ny
yes bird=ONLY 1plincl:3sg-eRST

‘Yes, we just ate bird (i.e. chicken).'
[IP:ES08_04 01]

"m o :: PPN Wik o W‘“‘ o S e s
400
3004 0®%eo%e
. e0®e
200-Pecece. ¢ .'0"."“‘00000 .
"'Ooooouooooo. ©  Toeses, .
g 100
= 4
'E::_) ya wayi . Aju lag bi ji yu | rru | min dany
yawayi . julag=biji yurrumindany
inter . n=clitic n
yes, we just ate bird (i.e. chicken)
0.5191 2.329

Time (s)

Figure 4-55 A contrastive argument focus is shownulag=hiji.
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(84)
yinju=biyang liwu buny-ijgany <log-bina> ah langipna
PROX=now swim  3du-go-PST waokid- ah wood-ALL

'Here now, the two swam to the log, ah, to the'tree
[CP:ES96_18 02]

400
3004
L]
2004 - --.,--~ [ % e - /“l\f!
g 1004
= 4
g yin |ju| biyang' li |wu|bu| nyij | gany log bi na .| a la | nginy |bi| na
yinju=biyang | liwu bunyijgany <log>bina .| a langiny-bina
d-clitic cov \Y n-case inter| n-case
here now, the two swam to the log ah, to the tree
0.05438 3.149
Time (s)

Figure 4-56 A contrastive argument focus is shownulag=biji. The bottom pane shows
a corrective focus, the speaker providing a Jaminjog equivalent,langiny-bina, to a
word first uttered in Kriol, log-bina.

4.6.1.2 Comparison between contrastive and non-contrastive

focused arguments

This section reports on a test conducted in omehéeck whether
the two subtypes of argument focus, informatioruoand contrastive
focus, receive a different encoding. The argumentise dataset are labeled
as eithemon-contrastivecomprising basic and question-answer focus or
contrastive comprising non-corrective and corrective/replacenecus. A

summary of the subtypes is presented in Table 4-18.
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] o Humber ]
Type Selection criteria Prominences
of tokens

Repetition (but not a case of contrast) and

Non- . 19 1919 first
. only one argument is new
contrastive syllable
. . 16 13ME first
Clear cases of question/answer pairs
syllable
Explicit contrast of the type "W, then X, but £,
then Y™, cnly when MNPs are contrastive, not 18 1315 first
included: whole predicate is contrasted syllable
Contrastive
Explicit comection (alzo metalinguistic
cofmection, e.g. replacing a previous Kriol 18 16M7 first
word, or structures like "not X, ¥™"), restricted syllable

to comection involving MNP arguments

Table 4-18 Subtypes of argument focus tested.

The correlates of mean FO, excursion size, finklorg, and
duration are used as dependent variables and lgypabition and
contrastiveness as independent factors. The difteebetween the
subtypes are not significant, but syllable posii®significant for mean FO,
(F (5, 230) =5.011, p=.000), excursion size (R2&) =2.348, p=.042), and
duration (F (5, 234) =3.722, p=.003). The averagesshown in graph form
in Figure 4-57 below. The results are discussed\a) if the differences do
not reach statistical significance, patterns seeenterge between the
subgroups.

The final velocity measures show no great vanmatimthe first and
second syllables, the locus of the perceived prenuas, with respective
values for the first and second syllables of -8t/&2 and -16.2¥s in
information focus and -2.82st/s and -18.71st/omm@stive focus. There is
variation at the right edge, not in the word-fibat in the penultimate
syllables. The mean FO values are interestingahdbntrastive arguments
have higher mean pitch, not in the syllables aetihges, but in all
intervening syllables. The excursion sizes supist they are not higher in
the prominent syllables, but are consistently high¢he remainder of the

word. Duration values, however, are very similaoas subtypes.
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Figure 4-57 The mean values of the measurements bEtcorrelates of final velocity, FO,

excursion size, and duration, distinguishing betweecontrastive and non-contrastive argument

focus.
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Finally, | would suggest, based on auditory perioepthat the
encoding of contrastive focus makes use of theetaig ofintensity,which
has not been included in this analysis for methogiohl reasons. Further
research including this parameter would probabd#dysome interesting
results.

One explanation is proposed to account for thergbdepatterns in
contrastive and non-contrastive focus and thek tdcstatistical
significance. It is possible that the encodingaufus is gradient rather than
categorical, as proposed by Baumann et al. (2008Jhich case,
categorical differences would be much harder toatis A more controlled
dataset with a larger number of tokens could pbsslhrify this issue. Our
findings are in line with those reported for otesstralian languages,
notably Bishop (2003:17), who describes an extensf@itch range to
mark contrastive focus in Bininj Gun Wok and Sing&906) who describes

a similar pattern for Mawng.

4.6.2 Contrastive topics

Topics can also be contrastive. They are definddgss, that is
what the speaker wishes to talk about, but theitrestive quality indicates
that there exist alternatives the speaker wantlkabout. The contrastive
topics are compared to the given topics-commennistoactions.

Example (85) and Figure 4-58 show a contrastiveetaghere the
speaker recounts where she stayed the day befueecddtrasts ‘the house’
jarriny-gi where she stayed to ‘outsidealarrgu=mang.Note that the most
prosodically salient parts of these 1Us are thdlesis predicates which bear

contrastive focushundurrwari ‘warm’ andgarrij ‘ cold'.
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(85)
jarriny-gi bundurrwari ... balarrgu= mang igjar
hole-LOC warm-QUAL outside=SUBORD cold

'In the house (it was) warm ... outside on the rofiaed (it was) cold.'
[DB:ES97_01_03]

0D DS SO

400
000 topic topic
2000y | R S N o ~
o e A~ N NN
N 10 e ) L
< .
c 4
-g ja| rriny |giburnduwalri . (other speaker) ba|larr|gumang ga |ri
jarriny-gi |burnduwari balarrgu=mang | garrij
n-case nadj n=clitic nadj
im the house (it was) warm outside [on the other hand (it wgs) cold
0.1221 6.125

Time (s)

Figure 4-58 The contrastive topicgarriny-gi and balarrgu=mang.

The dataset is reduced with only 16 tokens. Inflifh@ 16 tokens,
the topic occurs in initial position in the IU, iine other 2 tokens, it is
placed at the right edge of the comment. The mhiffees between the two
types of constructions are not significant. Whelfabje positions with less
than 3 tokens are eliminated from the statisticalysis (to avoid under-
representation), the facteyllable positions found to have a significant
effect on the measurements for mean FO (F (8, 48332, p=.000), final
velocity (F (8, 397) =3.468, p=.001), and durat{brn(8, 403) =4.840,
p=.000). Figure 4-59 illustrates the results farteeorrelate.

The final velocity values in the first and secogtlables of the
contrastive topics are -6.09st/s and -5.11st/eppssed to 5.36st/s and -
8.93st/s in given topics, suggesting a [fall] &ingealized over the first two
syllables. The mean FO values of the first syllalalee also markedly higher
in contrastive topics. It is also interesting tdenthat while the overall pitch
on the remaining syllables of both types of topgcgery similar, the
comments after a contrastive topic are uttered higher overall pitch.
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The excursion sizes in contrastive topics have kajbes not only
in the initial syllables, but throughout the topibdP. This is probably one
of the most striking parameters of the encodingauitrastive topics.

The duration measurements also vary: overall, yhaldes in
contrastive topics tend to be longer. The patteer the first and second
syllables are somewhat reversed with the firsiagjdls in contrastive topics
substantially longer than the second and subsegy#ables with values of
177.68ms and 137.23ms, to 159.23ms and 178.22gigdn topics.

These measures suggest that contrastive topicsahfdai target on
their initial syllables, an encoding that, in fagsembles that of other

elements in focus.
contrastive topic
1% syl 2™ syll 3 syll
[fall] [fall]  [mid]
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Figure 4-59 The values of final velocity, mean FOxeursion size, and duration of contrastive
topics and the following comments, compared to thesof the given topic-comment
constructions.

To sum up, the contrastive topics display an uradtaristic pattern
amongst topics. Their average pitch values are, ltgimparable to that of
the comments; an expanded pitch excursion is magdahroughout the
syllables of the topic. Final velocity measuresgasj a [fall] target in the
initial syllables, suggesting an overlay of theating of focus over this
syllable. The duration of the first syllables isrkely longer than that of
second syllables, and durations of the topic oVvarallonger than those of

given topics.
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4.6.3 Contrastive clitic =gun

This section will examine the effect of the clitigun,a general
marker of contrastiveness in Jaminjung, which carupeither after
contrastive NPs or verbal constructions. A smalasiet is examined here to
assess the effect of the clitic on the encodingpotrast. The analysis is
limited to NPs, and consists of 16 tokens of cativa argument focus and
7 of contrastive topics. The values of the coredaif mean FO, excursion
size, final velocity and duration are measuredrdeoto assess whether
their encoding differs.

The IUs containing the contrastive arguments is tlataset display
the same variation in structure and constituen¢roag arguments without
the clitic. The clitic is found at the right-edgetbe NP which has a
prominent first syllable. Example (86) is an illagion of a prosodic
sentence consisting of three 1Us. The first ongiigni wagurra
nguyungnguyung gananggammiritie dog is sniffing the rock’; the second
onemajani hguyung gananggam wirlgagumaybe he smells the tracks’;
and the third is a taggih‘isn’t it?’. The contrastive argument is found at
the end of the second IU, wrlga=gun ‘footprints’; the speaker wishes to
emphasize that the dog is sniffing about for soimgtbpecial, here the
tracks of the animal it is trying to find, rathéan the rock. The prominence

of its first syllable is evidently illustrated ihe pitch track.
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(86)

wirib-ni wagurra nguyu-nguyang gan-anggaamrdi

dog-LOC rock smell:RDP 3sg:3sg-get/handle-PRS=12DU
majani nguyang gan-angga-m wirlga=gun ngih
maybe  smell 3sg:3sg-get/handle-PRS footprint=CONTR TAG

‘The dog is sniffing the rock (on you and me), meajile smells the tracks, doesn't
he?'
[IP:ES97_03_01]

400 &
L]
3001 . .
(]
o % ’.' by
200 gt ~A~
™~ w~Au\ v
&
~ 1004
Z
< 401
é&j wi | rib | ni | wa |gu[rrangyunggyyung |gar an?gam min di | ma | ja | ni [ngu| yang garan;an wirl | galgun ngih
wirib-ni wagurra |nguyunguyang | gananggam=mindi | majani nguyanggananggam wirlga=gun ngih
n-case n cov v=prn part cov v n=clitic tag
the dog is sniffing the rock maybe he smells the tracks, doesn't he?
0.07893 4.253
Time (s)

Figure 4-60 A sentence showing a contrastive argumiefollowed by the clitic
wirlga=gun.

The measures for the contrastive argument focusantlastive
topics which host the clitisgun are represented in graph form in Figure
4-61.

The measures are found not to differ significafatythe correlates
of pitch excursion and final velocity, but they aignificant for mean FO (F
(1, 163) =9.801, p=.002) and duration (F (1, 165).287, p=.001). This is
not unexpected, as both mean FO and duration glesfléct the positioning
of the element in the U, the topics being morelifko be 1U-initial. The
prominent syllables in the contrastive argumenti$ocave a velocity value
of -6.59st/s and the contrastive topics of -0.813the second syllables have
respective values of -28.28st/s and -9.80st/s. & patterns suggest that
both contrastive arguments and topics receivelk féaget which is more
marked in arguments than in topics. These diffestipdrom the focused
arguments and topics that do not have the clittbénvalues of the mean

pitch, as shown in the next test.
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Figure 4-61 Graphs of the values of mean FO, excuos size, final velocity and
duration of the contrastive arguments in focus andopics which host the clitic=gun.
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4.6.4 Comparing contrastive constructions

In this final test, the correlates of all contrastelements are
compared, with the aim of showing whether contimshcoded differently
in focused arguments and in topics, and whetheclttie =gun, glossed as
‘contrast’, influences the encoding. The first aple, in all cases heard as
prominent, the second, the penultimate and finaishes are included, as
well as the clitic=gun, when present.

The differences in mean FO are significant, fahligpes (F (3, 243)
=4.709, p=.003) and syllable position (F (4, 243)484, p=.002).
Otherwise, all correlates show no significant défece between the
subtypes tested. The examination of the resultansarized in graph form
in Figure 4-62 below, confirms that the patterresiadeed similar in all
subgroups. All have final velocity values that sesjoa [fall] on the initial
syllables, and all have fairly wide and sustainecliesion sizes. The least
marked appears to be the contrastive topic wittchitie =gun,which has
the highest mean pitch throughout, but also theegiwalues for excursion,
indicating a fairly flat high contour. The most rkad is the contrastive
focused argument, evidenced by its wider excursiand longer duration.

final velocity
10 1 '_.Ir p =1

— contr_ang_gun
contr_top_gun
cantr_top

—~ contr_arg

0

=10+

finalvelocity (st/s)

T T T
1st 2nd  penutt  last gun
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Figure 4-62 A comparison of the contrastive constrtions, including the correlates of final
velocity, mean FO, excursion size, and duration.

This test confirms that a single encoding schemeacaount for the
patterns of contrastive elements in this datadetyBre marked by a [fall]

target on their first syllables, and by an extenpigéch range throughout.
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Thus contrast can be seen as a notion that i®delatfocusing, in that
contrasted elements are always focused, as deratatstry the common
[fall] underlying target and longer duration of ghe@minent syllables, but
which is also a feature of its own, as indicatedt®peing applied to both
arguments in focus and topics. It is specificalig@ded by a wider pitch
excursion throughout the entire contrastive elemEmt interpretation of
contrast is in accordance with other research whashdemonstrated that,
as contrast can be superimposed on and combinbdheitnotions of topic
and focus, it is a linguistically relevant phenomemnd should be added to
the inventory of relevant information structurategories (Chafe 1976,
Molnar 2002 inter alia).

4.7 Conclusion: marking information structure

In this chapter, the encoding parameters of somerrmdormation
structural categories have been defined. Threesfdomains and two major
topic subtypes, and the notion of contrast have legamined. Some
attention was given to information structure-refattics such asmarlang
‘given’ and=gun ‘contrast’.

Overall, a prominence is heard on the first sy#alif the initial
word of the construction in focus. In commentss ibften the coverb, thus
signaling its greater semantic weight. A [fall]ghittarget is associated with
the first syllables of focus constructions; itgalnent may vary with the
length of the focused element. Prominences arenadsked by wider
excursions and longer durations. The findings shawadation in the
prosodic correlates from less marked to more markecbrding to the
length of the focused element, thus supporting Baunet al.'s (2006)
prediction that prominence-lending cues increagbe@$ocus domain
narrows, so that in Jaminjung the argument focumsaio is the most
marked and the sentence focus domain the least.

Topics do not receive a prominence and are maried[bigh]
target on their initial syllables. The encodingapics seems to follow a
scale of ‘givenness’, where the more given topresless marked
prosodically than the less given topics. The categaginally termed ‘new
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left dislocated topics’ is better described asrdesge in focus, or more
appropriately, as an IU in focus. Its status aseaiyer of a wider unit, the
prosodic sentence, is shown by it receiving aJrséts right-edge,
signaling non-finality.

The clitic=marlang has the effect of lowering the mean pitch of the
entire topics.

The results of the measurements for contrastivesied arguments
and topics show that contrast is encoded withfddg farget on the initial
syllable associated with focus, and with a widéchpexcursion on all the
syllables of the contrastive element. This spe@ficoding persuades me to
consider contrast as an independent informatiarctire category to focus
and topic.

Finally, contrastive elements which host the cktigun do not have
more marked values in their prosodic correlatesth&sclitic=marlang
seemed to attenuate the prosodic encoding parasmettte topics hosting
it, the clitic=gun, as a marker of contrast, could have exacerbated the
prosodic encoding of the elements associated witthowever, the results
do not point to such a conclusion, highlighting tieed for further research
to better define the interplay of morphological keas and prosody in

Jaminjung.
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Chapter 5 Distinguishing sentence types

In many languages, the meaning of sentences cehdnged
through their intonational patterns, that is to, s@lyether a sentence is a
statement, a question or a command is often digtaiied by intonational
means. Or, it could be said that a speaker ch@segonation contour to
express the communicative type of the sentencaé&éiauttering and is
aware of the illocutionary force associated witiThis chapter will examine
the intonational patterns of three types of sergerideclarative,
interrogative and imperative) in Jaminjung.

Sentence type involves at least the distinctiowben declarative
and interrogative. The latter is usually furthelbdivided into two types:
Wh-questions, also referred to as information qaest usually containing
a question word, and yes/no-questions or polartounss

In a study of the prosodic realization of utteransech as this one, it
is useful to interpret the differences betweenessrd types in terms of
speech acts (see Austin 1962, and Searle 197%rd32003). As Couper-
Kuhlen (2001:15) points out, “those who wish te sgonation as part of
grammar will now assume that intonations are iltamnary-force-indicating
devices and distinctive in the way they pair wittfedent illocutions “. In
this framework, language not only provides theshstr with information
about the world (the statement function), it i-adout getting things done.
In speech, differerdpeech actsuch as assertions, questions, or
contradictions are associated with specific prasstapes. By way of
example: in English, declaratives end with a fallione while questions
(particularly polar questions) are generally assed with higher pitch in
the sentence, most commonly near the end, mardfastea final rising
contour, or a higher/expanded pitch range neaetldeof the sentence. In
Russian, polar questions end in a rise if the aecesyllable is phrase final;
if any unstressed syllables follow the accentethbids, they are
pronounced with a fall, the pitch movement beconangse-fall (Makarova
2001). In Chinese questions, pitch range is exphstiting from the first

accented word to the end of the sentence, whiledétones are maintained
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(Liu and Xu 2005). Indeed, the pattern of declaest ending in a fall and
interrogatives ending in a rise is so common invibeds languages that it
Is sometimes suggested as one of the rare langueggrsals. Viewed from
a wider perspective, sentences bearing the meahicgmpletion,
termination, finality or assertion are associatétthvow or falling pitch, and
those bearing the meaning of inquiry, uncertaigtiestion and non-finality
with high or rising pitch (Bolinger, in Ladd 19983, see also Cruttenden
1997: 151-164 for a cross-linguistic overview o fatterns). There are,
however, some counterexamples to this generalizatiout high and low
endings. Examples from African languages are dssais Rialland
(2009); Gordon (1999) claims that typical declamtitterances in
Chickasaw end with a high boundary tone insteaallofv. Ladd (1996:115-
118) also provides evidence against the univetgadsition, most notably
from Hungarian polar questions which end in a Haksequence of tones
rather than a rise or a simple high tone.

The challenges in a description of the contoure@ated with
sentence types reside not only in ascribing meantimghem, but also in the
characterization of the patterns themselves, eslbpewrthen considering
languages that are dissimilar to the better studiedt-Germanic languages.
As an example, consider the ‘neutral’ intonatigpetttern for declaratives.
In West-Germanic languages, the neutral patteoftes described as the
‘hat pattern’ consisting of a rise early in the g®, an optional plateau, and
a fall at or near the right edge of the phrasd @Bl terms, H*L-L%). In the
AM framework, it is usual to assign a nuclear piéccent on the last
accented word. This is a source of difficulty foe tdescription of languages
that do not conform to the same patterning. Fdams, in a recent paper
on Egyptian Arabic, El-Zarka (to appear) cites ooty Egyptian Arabic,
but also Danish and Estonian as languages withrdifit patterns. “What
EA shares with Danish and other languages of yjpis, tis the high number
of pitch accents per phrase which exhibit a dowtidg declination,
especially in the type of utterance that is oftaled ‘neutral declarative’™.
This note of caution is relevant to the study ehigung, particularly as it
was shown in chapter 4, that the patterns of asugfdcused elements

(placement of pitch accents) differ from those fdum English.
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Furthermore, the characterisation afexlarative neutral contoubased on
the position of accents, mixes the encoding of fuwwtions: that of
marking focus and that of differentiating sentetygees, a pitfall which the
PENTA model attempts to avoid. Each function reggits encoding, the
parameters of which are specific.

This chapter is based on the following assumptibrienation
contours constitute an integral part of the meaattigouted to sentences
(the signifier side), a view widely accepted, atsesince Bloomfield
(1933:159ff.), who countechodulationas one of the four ways of arranging
linguistic forms, the other three being: the ondgrof the constituents, their
phonetic alterations, and finally the selectionh&f forms themselves. It is
also assumed that the scope of the contour isitbeation unit, therefore
the overall shape of the contours is considerdzkasy potentially
meaningful. On the other hand, it is assumed thiaiguintonational means
to distinguish sentence types is only one of thesjibe strategiésavailable
in any given language, a view that is congruent wanstruction-oriented
grammars (Fried and Ostman, 2004:13ff.).

This chapter is structured around the three maitesee types:
declaratives, interrogatives and imperatives. $adi2 starts with an
examination of simple declarative sentences (forofezhe IU) in order to
obtain a basic understanding of the default infonaor declaratives. Then,
complex declarative sentences are analysed tondieehow the default
patterns behave as the complexity of the sentemceases. Specific
contours of prosodic sentences formed of 2 IUs laldescribed, according
to whether the second IU is another verbal claasmn-verbal clause
consisting of a coverb as a non-finite predicatggroNP functioning either
as an afterthought or a reactivated topic. To cetephis inventory,
constructions where the first 1U is ‘iconically ghened’ and vocatives will

8 Other means including word order variations andphological marking.
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be examinetf. Section 5.3 examines interrogatives and theitypas,
information, polar, and tag questions (the tagsisduto seek hearer’s
response).

Section 5.4 examines imperatives/commands, anthfjiisaction 5.6
compares the three main sentence types. In se&idrend 5.8, special
attention is given to vocatives and quotation she@be hypotheses
underpinning the analysis of each of the senteypestare presented at the

beginning of each subsection.

5.1 Methodology

The overall FO contour in declarative, interrogatand imperative
utterances is taken into account as well as theifspeharacteristics of the
syllables at the left and right boundaries of tde.IThe quantitative
analysis consists of measurements of:

* the mean pitch in the last syllable of the IU rigkato the other syllables
in the IU;

e excursion size: variation in minimum and maximureipiwithin each
syllable and between the syllables in the IU;

» final velocity of the syllables at the boundariss{, second,
penultimate and final) as an indicator of the uhdleg pitch target;

« alignment of pitch targets from the most promirgnkable to the final
syllable of an 1U;

« syllable duration of final syllables relative taethther syllables in the
U.
The 1Us are labeled according to their subtypesedsas the number of

words and their positions in the 1Us; first, secopenhultimate and last

syllables in IUs are labeled. The number of sydtabh the second IUs is

also noted. In some of the tests, because the nushbkgllables in IUs

4% Complex sentences consisting of two IUs can alse bavNP introducing a new
participant/referent to the discourse in a sepdta@t the beginning of the sentence followed by th
verbal clause, but this construction will not belgeed here (84.5.5).
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varies from 2 up tol5 syllables, but with very feakens of more than 6
syllables, creating many subgroups with very feketts that complicate the
interpretation of statistics, only the syllableshat left (first and second) and
right (penultimate and final) periphery are constde A statistical analysis

is conducted to validate the results.

5.2 Declaratives

In this section, | will seek to establish the pmrise@ncoding of
declarative sentences. | will explore simple dextlae sentences, and then
complex declarative sentences, including a subtypehich | will refer as
the ‘lengthened construction’. Complex sentenced@med of a first 1U,
usually with a falling contour, but possibly alsdiwa fall-rise or level
contour, and a second IU, which may be a verbalselaa non-verbal clause
or an NP. The three contours found in the first s compared, as well as
that of the lengthened constructions. Then secosdte examined, starting
with IUs that consist of verbal clauses, distinbing between sentences
with 1Us that are juxtaposed and those that ararségd by a pause. This is
followed by a comparison of the correlates of nenbal clauses (non-finite
predicates) and NPs (afterthoughts or reactivaipits). The IUs that
follow an iconically lengthened first IU are compdrwith those of the non-
lengthened sentences.

Detailed descriptions and examples are given abéiggnning of

each subsection.

5.2.1 Hypotheses

It is expected that the prosodic encoding of detika@s conforms to
the patterns described cross-linguistically, céltirfg contour. The overall
pattern is also expected to reflect, particulanlgomplex sentences, the
contribution of the elements in question to thetesece, either as new
information or given information. The prosodic cheteristics of clauses,
verbal and non-verbal, and afterthoughts shouleméde that of simple

declaratives, while reactivated topics, which dogemtribute new
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information, are expected to have different intmratontours, for a start
not to receive any of the features associated tivélencoding of focus on
their initial syllables (84.5). It is also hypotle=d that the degree of
syntactic integration to the main clause (corresjpamto the first IUs in
this dataset) is reflected in the prosodic encodintpe IUs, hence the
encoding of verbal clauses and non-finite predeaexpected to differ
from that of NPs, both in afterthoughts and reat&d topics.

| also hypothesize that the patterning of the sege® of 1Us in
complex sentences is ‘compositional’, each IU naogia specific encoding
according to its function. Thus, with regard to doastructions with iconic
lengthening, | expect the contour of the first 8hiave the same encoding
as that of the level contour in non-lengthened transons, except for the
durational cue. | further expect the second IUdarlthe same encoding as

those of non-lengthened constructions.

5.2.2 Simple sentences (1 IU)

In this section, | will examine the contours and grosodic cues
associated with single U declaratives, that isséhconstitute a prosodic
sentence of their own. As this overlaps in parhlite examination of IUs
and prosodic sentence in chapter 3, and with th&ingaof information
structure in chapter 4, | simply aim to confirm thegtterns revealed by the
findings of the previous chapters and associata sygecifically with the
declarative sentence type, which will then be wsed default pattern for
the subsequent comparisons with other sentencs.type

Simple declaratives in Jaminjung consist of a ssgio@ of phrases,
each of which is marked with a slight pitch re$3.8.4.1); it usually
contains a comment which contains an accentedoonipent syllable,
functionally associated with the focused element @ésually, but not
exclusively (84.2) found in comment-initial positio They end in a [low]
pitch target, as shown in chapter 3, thus presgutigently terraced falling

contour. This contour is the unmarked contour ateshents.
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5.2.2.1 Dataset

There are 69 tokens in the dataset, from 9 diftespaakers, all

topic-comment or comment-only constructions. They\eerbal clauses,

except for one token that consists of a nominalipege and 2 non-finite

predicates.

Figure 5-1 shows examples of simple declarativgantple (87) is

an U with an explicit topic-comment structure, anégimple (88) has a

topic followed by a nominal predicate. Both IUspl&sy the falling contour

punctuated by the slight pitch [high] target asataxd with the first syllables

of prosodic phrases (see ch. 3).

(87)
bulany-ni

snake-ERG/INST

‘A snake bit him'.
[IP:ESO08_16 02]

gani-wiri-m

3sg:3sg-bite-PRS
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(88)

nginju jarlag wirib
PROX good dog

"This one is a good dog.'
[BH:CS_72_01]

— ' - I

3004

400
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® e

g 1004

4
<
g nginju ju ja rlag wi rib

nginju jarlag wirib
dem n-adj n
this is a good dog
0.3858 1.347

Time (s)

Figure 5-1 Simple declaratives, the first examplesian 1U with an explicit topic; the
second consists of a topic and a nominal predicate.

5.2.2.2 Average pitch, final velocity and pitch targets

IUs in this dataset are more likely to have 6,17 syllables and 3
words, but can have up to 5 words and 15 syllablé®f the 69 tokens
have an overall falling contour, 3 have a fall-testour and 2 have a flat
contour.

The average mean FO for each syllable, takingantmunt its
position within the word and the relative positaithe word in the 1U, are
shown in boxplot form in Figure 5-2. The prosodicrds are separated by
vertical lines. Only the 66 IUs ending in a norirgscontour are used in this
illustration. A multifactor ANOVA test, with meanOFas dependent variable
and speaker and syllable position as factors, shioatsalthough there are
significant differences between speakers, thederdiices do not impact on
the overall measures by syllable position. Anotkst with mean FO as
dependent variable and syllable position and redgtosition of word in the
IU as factors yields significant results (F (19956=10.067, p=.000). The
decrease of mean FO is apparent from the first {leftmost section of the
graph) to the final word (rightmost section), comiing the ‘gentle fall’

suggested by impressionistic observations. Theatsea slight reset in the
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first syllable of each prosodic phrase as evidetgethe rise in values

when compared to the last syllable of the precediogl.
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Figure 5-2 Average mean FO values of the syllable$ simple declaratives.

The measurements of final velocity are examineatder to
determine the underlying pitch targets of finalayles in declarative
sentences. 38% of the 1Us in this dataset endeiakgr phonation (a marker
of the right boundaries of prosodic sentences §313&°), the penultimate
syllable is thus also considered.

The patterns in the measurements over the entisgdldhown in
Table 5-1. For ease of comparison, the first acdrse syllables of words
are highlighted in light grey, and the penultimatel final syllables in
darker grey. The differences are found to be sieaity significant (F (19,
554) =3.213, p=.000). Post hoc tests show thdfirstesyllable of the 1U
differs from the others, but that the other valdeshot vary significantly.
The standard variations are again large in somescasid the widest values
have not been removed from the dataset. It iscstrisidered that the
averages are representative of the data, the Vargggions indicating that

values that are not necessarily closely clusteezal the mean, a situation

% Creaky phonation can influence the final velocitgasurements taken 30ms before the

syllable boundary.
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that is not unusual with ‘natural’ data. The averaglue of all final
syllables of the IU is -5.74st/s. That of the pémate syllables is -
17.80st/s, suggesting a [low] target at the rigigee At the left edge, the
first syllables have values averaging 5.11st/sgesting a [high] pitch
target. | will not associate this pitch target witle encoding of sentence
types, however, as it was shown in chapter 4 tiefitst syllables of topics
and of the focused elements receive specific engsdiThus, this value is a
very general average, keeping in mind that theimlihis dataset may
present different information structure charactess

The second syllables have negative values, faliolsecto the zero
mark. When taking into account the declining valaesiean FO observed
in the syllables, the pattern that is suggested éssuccession of [mid]
targets until the end of the IU, where there ixpptually a fall in pitch. It is
suggested that a [low] target is actually realiethe last syllables, where
the velocity of pitch changes to values of -5.&}stbrresponding to the
general description of pitch targets in chapter 3.

Syllable position in .
Mean final
word, position of ) Std. Dev N
) velocity (st/s)
word in U

1st word 1 5.11 20.43 66
2 -8.35 25.06 33
penult -9.19 14.03 45
final -11.54 20.95 60
second 1 -2.65 19.99 49
word 2 -16.45 16.15 7
penult -4.09 14.11 19
final -7.70 25.17 39
3rd 1 -13.18 17.02 16
word | penult -18.43 6.76 3
final -9.61 17.40 12
Final 1 -11.05 16.43 62
word 2 -15.89 12.19 17
penult -17.80 17.53 41
final -5.74 24.17 53

Table 5-1 Final velocity values of the syllable isimple declaratives, shown according
to their position in the word and in the 1U.

The values in the table above conflate all 1Us,taking into

account the length of the IUs, either in termshef tumber of words they
contain or the number of syllables in the wordgest is conducted,
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isolating the final words in the 1Us and organizthgm by the number of
syllables each of them contains so as to comp#sdis are as
homogeneous as possible. The results are showe graphs in Figure 5-3
below, representing 2-, 3- and 4-syllable wordghase are enough tokens
of each to appreciate the patterns (24, 25 ande$pectively).

The 2-syllable words have average values of -18rfll-10.11st/s;
3-syllable words of -7.52st/s, -19.14st/s and #89and the 4-syllalble
words have values of -9.81st/s, -17.80st/s, -12§5%mnd -7.19st/s. In
interpreting the results, it is necessary to take account possible effects
from the encoding of other functions. Thus, theytégmate in 3-syllable
words may share properties with both the secondnatindthe penultimate
in 4-syllable words. As a generalization, the patt lower values in the
penultimate syllables veering towards zero in thdihal syllables is
repeated in all words to a varying degree, thudicoimg the interpretation

of a [low] final target.
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Figure 5-3 Final velocity values in the IU-final wads of varying length.

In conclusion, the values for the first syllablel mot be discussed
further here as they have been investigated iselbgons on grouping and
information structure (chapters 3 and 4) and acderstood to encode
different functions than sentence type. It suffitesestate that the higher
mean FO found in the first syllables is the restilh pitch reset marking a

new |U.
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The encoding for declarative sentences can be suzedas
follows: they present an overall falling contounacacterized by a [high]
or [fall] pitch target on the first syllable, folied by a sequence of [mid]
tones, and demarcated by a final fall, realized Bpsw] pitch target on the
final syllable.

Similar descriptions have been made for many odwstralian
languages, among others Dalabon (Fletcher 200@y&(Sharpe 1972:36),
Kuku Yalanji in Northern Queensland (Patz 2002:4d) Dyirbal in
Central Australia (King 1994:597).

5.2.3 Complex sentences (2 IUs)

In this section, complex sentences are investigdted correlates of
the contours of the first IUs are compared firsisdd on the shape of the
contour, and comprising the prevalent falling comso contours with a fall-
rise, and level contours. The first IUs of the ldmgmed constructions are
also included in this comparison.

The analysis then concentrates on the second Itsmplex
sentences and lengthened constructions. Firsttpalelauses are examined
in some detail, establishing the impact of the @mes or absence of a
preceding pause on the correlates, and comparamg with simple
declaratives.

A comparison is then made between the correlatdseofarious
subtypes of second IUs, i.e. non-verbal IUs (orisadependent predicates,
the two terms are used interchangeably hereaR&3, (afterthoughts and
reactivated topics). Finally, the second IUs @ lgngthened constructions
are compared to the other subtypes of IUs in amlestablish whether the
second IUs in both lengthened and non-lengthena@sees have the same

encoding.

®1 The first syllables could also receive a [falliget if they were at the beginning of a

focused constituent.
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5.2.3.1 Dataset

Prosodic sentences consisting of two IUs are retkfar this
analysis. They are subdivided into 3 main subtypasy all have a first U
with verbal clause, and a second IU that is eiithan independent or
subordinate verbal clause ii) a non-verbal clawsesisting of a non-finite
predicate, usually a coverb iii) an NP which semiégrent function¥’,
either as afterthought, or reactivated topic. Threydescribed in more detail
hereafter.

Independent clause (32 tokens in this datase§,sobordinate
clause such as a relative clause marked by the =iita (2 tokens) can be
contiguous with the first clause (11 tokens) altjiothey are more likely to
be separated by a pause (21 tokens). Both clausasgually have falling
contours, but the first IlU may also have a flatadling-rising contour. Most
of the contours described as ‘fall-rise’ have é&rfglcontour until their last
syllables, where the rise occurs. These contouralsm be found in IUs
preceding non-verbal clauses and NPs. The falleasgour is attested for
all speakers and in different genres (conversagbaitations and
narratives). This contour often coincides with Kl particle na ‘now’
but not exclusively so, and not with its Jaminj@tglivalent=biyang. This
is the ‘default’ fall-rise contour, but in 3 out thfe 14 tokens described as
having a ‘fall-rise contour’ in this dataset, theerstarts earlier, that is, on
the first syllable of the 1U-final word. There awe instances of fall-rise
contours starting from the initial prominence st in this dataset). First
IUs with a level contour are also attested, buy aminarratives. 6 out of the
9 tokens are uttered by the same male speaken sajer to avoid skewing
the results, some of the tokens from this speaiee been filtered out.
There are no obvious syntactic, semantic or praigmeasons why speakers
use the level or rising contours in the first 1U.

Examples of sentences comprising two verbal clawsisthe three
contours in the first IlUs are shown below. Examp8992) are instances of

%2 The functions analysed here may not represepbabible functions of NPs in this

position. They are those most often encounter¢derdaminjung data.
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sentences made of two verbal clauses, all fronitagiien tasks in which
speakers are asked to describe scenes from picttniuli, except the
bottom pane which is extracted from a mythologieakative. In example
(89), IUs are juxtaposed without a pause. The fustnds aftegarumany
‘he/she came’; both IUs have a characteristic dvialing contour.
Examples (90) and (91) show prosodic sentencesanfiifi-rise contour on
the first IU, one coinciding with the partiab& ‘now’, and the other where
the rise coincides with the beginning of the intigtverbganamanyhe
put/did it". Example (92) shows a first 1U with evel contour.

(89)
nginju=biyang barrajburru ga-ruma-ny mun ga-yu
PROX=now saltwater.crocodile 3SG-come-R&illy.down 3SG-say/do

jamurrugu
below

'In this one a crocodile has come, it is lying fdogn below.'
[JM:CS07_62_01]

400
300+
2004 e JC TN I o, o _eees® “0'-"""“0.....
L.
g 1004
c 4
B_% ngin | jubiyaya| ba rraj  |burrul ga| ru | many mun galyu|ja| mu |ru gu
nginju=biyang barrajburru garumany mun gayu jamurrugu
dem=clitic n v cov v n
In this one a crocodile has come, itis lying face down below.
0 2.509

Time (s)
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(90)

wurlurlu

gan-arra-m=<na>

enter.of.many

3s0:3sg-put-PRS=now

jarlwab

saved

gan-antha

'She puts them in a bag, and takes them away tothamn?
[IP:ES96_08_02]

3sg:3sg-take.PRS

Al i s T
WWWWWWW»——WWWMWM
400
3004
2007 '...'.......'"0.0.00000000'.. " " ......““"Oo YT Y
¥ 100
= 40
E wu rlu rlu ga | na rram na jarl wab ga nan tha
wurlurlu ganarram =<na> jarlwab ganantha
cov \Y KR cov \Y
she puts them in a bag, and takes them away to save them
0 1.933
Time (s)
(91)
guyug dalb gan-arra-ny... ga-rna-ya=biyang
fire light.fire 3sg:3sg-put-PST 3sg-bl*RS=now

'She lit a fire, it is burning now.'
[DR:CS07_69 04]

400 * (T4 J
. 00y ® oo
3004 o .
2004 oo0e %000, %eee %000 eeeee00000ey, ...0'“....
0...“....
. 0000004
g 100
= 4
'E::_) gu| yug dalb ga| ra rrany ga|rna| ya | bi yand
guyug dalb ganarrany garnaya=biyang
n cov v v=clitic
she lit a fire, it is burning now
0.1212 2.266
Time (s)
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(92)
buru=biyang ga-jga-ny... yagbali birdij gan-arra-n
return=now 3sg-go -PST place find  3sg:3sg-put-PST

'She went back then, she found a camp."
[DM:MH96_19 01]

400

3004
2004
¥ 100 g o -
=g 4 .
<
'Z::_) bu| r |bilya| gaj | gany . yag |ba| li | bi | rdij | ga |nafran
buru=biya gajgany yagbali birdij ganarrany
cov=clitic v n cov \Y
she went back then, she found a camp,
0.231 3.252
Time (s)

Figure 5-4 Sentences consisting of two clauses. Tio@ pane shows a first U with a
falling contour; the middle panes show the ‘fall-rse’ contour, the first with the rise
coinciding with the clitic =na ‘now’, and the second with a rise from the first silable
of the final word. The bottom pane illustrates a lgel contour.

The second IU may be a non-verbal clause (17 tQkeutnsch
consist of a coverb with or without an argumentill prefer the term non-
finite predicate, although they are also refercedd semi-independent
predicates in the following analysis. In Schultzexigit's (2000:136)
definition, coverbs as semi-independent predicatesduce new events or
express a different aspect of the same event (&medus or resultative
sub-event). They may have the same semantic nesdije with the
predicate in the preceding main clause as thisrbosed an inflecting verb
in a canonical complex verb (83.2.3.2.2 and §32233. Alternatively, a
coverb as semi-independent predicate can occupwiiny semantic
relationship with the preceding predicate. Whilplgimg to most tokens in
this dataset, this definition cannot be appliedltpas Schultze-Berndt
reserved it to bare coverbs and this datasetsdaeslaoverbs with markers
of subordination such as case markers.

In example (93), the coverbaga‘sit’ in the second IU predicates
on one of the arguments of the predicate in thegglieg intonation unit, the
elided topic/subject ‘the boy’, and receives a didpe reading with respect

to this predicate.
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(93)
nginju wagurra-ni ga-yu... waga
PROX  rock-LOC 3sg-be.PRS  sit

'Here he is on the rock... sitting.'
[JM:CS06_35_01]

400
3004 0g%°
o ©
000000000, e,
200p%ssese o S o -
o00eee %
g 100
= 4
'E::_) ngin | ju wa gu rra ni ga yu . wa ga
nginju wagurra-ni gayu waga
dem n-case \Y cov
here he is on the rock.. sitting
0.4427 2.632

Time (s)

Figure 5-5 A prosodic sentence made of a main verbelause, followed by a coverb
waga'sit’ as a non-finite clause.

Finally, the second IU may consist of an NP whietvss different
functions®, either as afterthought, or reactivated topicefftoughts,
usually non-verbal elements, such as NPs or adsrlaire used to supply
additional information. | follow Auer (1996), wheefines them as structures
in which something is added after a sentence ipteted as addition or
modification, and Chafe (1994:142), who states titha& common for
speakers to complete the scanning of a centertexiesst, indicating
completion by falling pitch, and then supplememt itiformation already
conveyed with a brief additional focus®..The interpretation of NPs as
afterthought is to a large extent dependent otirigaistic and extra-
linguistic context — afterthoughts are often trdads the result of lapses in
speech planning. NPs interpreted as afterthouglttsei prosodic sentences
analysed in this dataset are always preceded busepnever topical, and

often circumstantial elements.

% The functions analysed here may not represepbabible functions of NPs in this

position. They are those most often encounter¢derdaminjung data.
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Example (94) (Figure 5-6) is of a sentence wheeestttond IU is an

afterthought, used by the speaker to add informathmut where the fight

took place.

(94)

buny-mama-ji-na <jiya>... bala-ni
3du-hit-REFL-IMPF there plain-LOC

"They were fighting there, on the plain.'
[DM:MH96_19 01]

A, ———

400

3004
200
g 100400 oo - t00e
c 4
g buny | ma| ma | ji na ji y ba la ni
bunymamajina <jiya> bala-ni
v KR n-case
they were fighting there, on the plain
0.2853 2.636

Time (s)

Figure 5-6 A prosodic sentence with an NP functiong as an afterthought in the
second IU.

Reactivated topics (right dislocation, see als® 342) for their part
help to solve potentially unclear referents, arelaten found to be the
topic referent for the following sentence. Resttime topic is a fairly
common strategy used by Jaminjung speakers, tafgaihe lack of clarity
brought about by the frequent topic elision in t&in clauses. The term
antitopicis found in the literature for similar constructg Chafe (1976)
defines it as a pragmatic category which functiimn'sonfirm established
information’, noting that it frequently occurs &etright periphery.
Lambrecht (1994:203ff) definemtitopicsin contradistinction with
afterthoughts. For him, the propositional informatis put on hold
temporarily until the referent is fully named, ither words, the referent is
accessible although not yet an established tothe: presuppositional
structure of the antitopic construction involvesignal that the not-yet-
active topic referent is going to be named at tiee & the sentence”. This
definition is based on the notion that the topionas yet established, and that

this is somehow signaled in the first part of thatence. This does not
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correspond to the constructions in this analysisyhich the first U is an
independent, ‘complete’ clause, after which theakpedecides to reiterate
the topical referent. This motivates the choicéhefterm reactivated topics
over that of antitopics.

A reactivated topic is shown example (95). The kpehas been
talking about getting mussels, and this has beemayic of the preceding
prosodic sentence. He continues talking about themand restates the
topic at the end of this sentence wiiribu=marlang‘mussels=GIVEN’

(95) (also in 80))

gurrany yanji-ngarna jarlig... naribu=marlang
NEG IRR:2sg:3sg-give child mussel=GIVEN

'You should not give them to the children, thosessels.'
[BH:CS07_72_01]

B L e e ’ s
400
0%
3004
2004 0o
_ o M.“om'“‘ L, 'eso000, oes0q,,
i 1001
= 4
g gu rranyyan( ji |nga| rna ja rlig . na | ri bu ma | rlang
gurrany yanjingarna jarlig naribu=marlang
part v n n=clitic

you should not be give them to kids (to eat)... those mussels

0.00635 2.387
Time (s)

Figure 5-7 A prosodic sentence with an NP functioniy as a reactivated topic in the %
U,

A last construction is investigated under the caxr@entences
label, usually involving two (or more) 1Us. It witle referred to as the
iconic lengtheningonstruction. Lengthening is a device used in damg
by which the durational aspect of an action is icalty represented by
lengthening the vowel in the coverb or verb infiha U It is usually
bounded by a second IU which may be a verbal clél&#okens), a non-

verbal clause such as a coverb as non-finite paesl{@2 tokens), or an NP

% The lengthening may occur elsewhere in the I émalysis is restricted to the more

common lengthening of the final vowel.
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(8 tokens) functioning as an afterthought. ScheilBeendt (2002:290)
defines this construction, which she teravent delimiting constructioas
follows:

... This is a bipartite construction, consisting ahain predicate

followed by a “delimiting” predicate. It is mainlyefined by a

particular prosodic contour: the final syllabletioé main clause is

lengthened, often considerably, with level intooatiand the

delimiting predicate has a sharply falling boundatgnation.
This appears to be the privileged manifestatiorcafic lengthening in
Jaminjung, but it is not exclusive. There are exasm the data of
lengthening being used in a simple declarativek21s), and a few other
prosodic sentences that are longer, with at ledld637 tokens), where a
second, independent clause occurs between theypge of clauses
described earlier. There are also some instancaswécession of clauses
all containing a lengthened element.

A similar construction has been described in variAustralian
languages, sometimes referred to as a ‘narratgte iionotone’, ‘stylized
high sustained intonation’, ‘continuous action’ dpblonged action’ e.g.
Warlpiri (Chapman 2007), Mawng (Hellmuth et al. 8), Bininj Gun-
wok (Bishop® 2003:89ff), lwaidja (Birch 2003), Gooniyandi (Mo&yor
1990), Nunggubuyu (Heath 1984), and Alawa (Shagi L

Examples of the construction are shown in FiguBs &xample (96)
showing a non-finite predicate in the second IWagle (97) showing an
NP in the same position, and example (98) a vailbake.

% Bishop gives a good summary of the constructioraifous Australian languages (2003,
pp 89-95).
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(96)

Jalyarri=biyang

<subsection>=now

waya=wung ga-yinji...
call=RESTR

'J. kept calling out, right up to the sunrise.’
[DB:ES97_01_03]

lany-gu-nguny
3sg-go:IMPF sunrise-DAT-ABL

- srrretm e e~ ovn i
A —moe v et~ e —— e
400
3004
2004 S — Ny
- M
¥ 100§ -
= 4
_g:_’ Ja| lya |rri|bilya| wa |ya|wung| ga | vyin ji lany | gu hgy nyi )
(silenge)Jalyarri=biya waya=wung gayinji::: lany-gu-ngunyi
n=clitic cov=clitic \ cov-case-case
J. kept calling out right up to the sunrise
0.1663 431
Time (s)
(97)
gurdu burr-arra-nyi wagurra :: lidburrg-gu
grind  3pl:3sg-put-IMPF rock

‘'They used to sharpen rocks for axes.'
[IP:ES08_04 02]

Fanemscu - - "
400
3004
200] e o,
% “os00e
g 100
c 4
g gu | rdu |bu|rrajrra| nyi | wa |gu rra: lid | burrg gu
gurdu burrarranyi wagurra:::, lidburrg-gu
cov \ n n-case
they used to sharpen rocks for axes
0.1503 3.138

Time (s)
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(98)

thanthiya buru-mayan ga-gba guruwuny
DEM return 3SG-be.PST botittee
jard gan-unga-ny

upright 3SG:3SG-leave-PST

‘Then he was going back, (and) he left a boabstie@®ding there.'
[DD:ES99 08 01]

. —

3004

400

2004

— - L=
) 100_' ™ )
= 4
'E::_) hanthi|ya | bu |[rumayan gag ba: . gu | ru jwuny| jard [ganuingany,
thanthiya lburu-mayan gagba guruwuny jard [ganungany
dem cov-case v n cov v

then he was going back, (and) he left a boab tree standing there

0.1991 3.991
Time (s)

Figure 5-8 Iconic lengthening in the first 1U followved, in the top pane, by an 1U
consisting of a non-finite predicate; in the middlgpane by an NP; and in the bottom
pane by a verbal clause.

5.2.3.2 First IUs

In this section, the correlates of the three carstéound in the first
IUs of complex constructions are measured, asagethose of the
lengthened constructions. Contours are impresdioally characterized in
the following manner.

Falling contours have a peak on the initial sykablthe pitch then
decreases until the final syllable. The fall-rismtours are similar to the
falling contours, with the distinction that thesea sharp rise in pitch in the
last syllable of the IU. In level contours, aftketinitial peak, the pitch is
maintained at the same level throughout the IUetieoften an audible
drop in pitch in the last portion of the final sles. The first IUs in the
lengthened constructions also have a level conWhether it has the same
correlates as the level contours just describedésof the questions this

section seeks to answer.
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The following describes the correspondence of trgaurs with the
types of IUs found in second position in the corr@entences of the
dataset (not including the lengthened construc}iorise frequency of
occurrences of each of the contours is shown inela2. Falling contours
are the most frequent, accounting for 79% of &étw in the dataset; fall-
rise contours account for 18%, and level contoorgl%. 1Us with falling
contours are well spread out across the four selstgp IUs in second
position; preceding verbal clauses in 27% of thens, afterthoughts in
30%, reactivated topics in 21%, and non-finite pas in 22% of all
tokens. The fall-rise contours are found mostlipteverbal clauses, with
64% occurrences. They are also found before resietivtopics in 14% of
tokens; and before non-finite predicates in 21%e [Evel contours precede
only verbal clauses and afterthoughts, with 67%28% of the tokens,
respectively. The correlations do not reach stasissignificance. Thus, the
falling contours are most frequent, evenly spreatsvben all the subtypes of
second IUs. Fall-rise contours are the second nwatnon, found mainly
before verbal clauses; they also occur in the agbbtypes, but not before
afterthoughts. Level contours are the least fretjuard only occur before

verbal clauses and afterthoughts.

Type of 2™ U
Contours of 1st IU/count ; .
verbal |afterthought reactlv_ated non-finite Total
topic clause
fall Count 17 19 13 14 63
a
% 27.0% 30.2% 20.6% 22.2% 100.0%
] Count 9 0 2 3 14
fall-rise
% 64.3% .0% 14.3% 21.4% 100.0%
Count 2 1 0 0 3
level
% 66.7% 33.3% .0% .0% 100%

Table 5-2 The rates of occurrence of the falling afl-rise and level contours of the first
IUs in the prosodic sentences in this dataset, catated with the types of second IUs.

The measurements of the mean FO, excursion smeg Melocity and
duration are presented here. To capture the pattenty the syllables at the
left and right boundaries, including the first daslt three syllables of the
IUs, are retained. The results are illustratedhenform of graphs, shown
below.
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Considering mean FO first, the differences in valbetween all the
tested contours are statistically significant (F§32) =8.507, p=.000), the
results are shown in Figure 5-9.

The falling contours have patterns of decliningseal reminiscent of
those of the simple declaratives. In fall-rise cams, the observed patterns
of FO values are confirmed by the measurementg;dbeline until the
penultimate syllables to rise only in the finallaple. Interestingly, the
overall values are higher throughout than in thienfacontours. The level
contours start with lower pitch, around 160Hz, &asd slightly in the
second syllables to decline only slightly until tast syllable.

The first IUs of lengthened constructions can reefQuated with the
level contours as the values in the syllableseit teft boundary, around
200Hz, are extremely close to those in IUs withlanfg contour. The
values in the lengthened contours do not fluctoaieh throughout the U,
indeed, there is no apparent declination.

Although the results for the level contours neebdédreated with
caution given the low rates of occurrence, the gdrstatement can be
made that their average pitch is certainly lowegrall than that of the other
contours. The first IUs of the lengthened constonst start like a falling
contour (the most common contour) and the levalamtained until the
final syllables. This matches with descriptiongto$ type of construction as

‘high sustained contours’ (Bishop, 2003) in others&alian languages.
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Figure 5-9 The values of mean FO in the first IUs ith a fall, fall-rise, level, and
lengthened contours. Only the first and last threeyllables of the IUs are shown.
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The variations in the excursion size are alsoifsggmt (F (3, 630)
=3.251, p=.021) (Figure 5-10). The first syllabiesll three contours have
fairly similar excursion sizes, between 3 and #ke falling and fall-rise
contours differ mainly in the syllables at theift lrpoundaries, the fall-rise
contours having much larger pitch excursions thanfalling contours,
while the syllables at the right have surprisingjipilar values. The
excursion size in IUs with level contours declitl@®ughout, with much
reduced expansion spans in the later portion oflhas expected.

The values of the syllables at the left boundarlengthened 1Us are
close to those of the falling contours, with evadewr excursions in their
initial syllables. At the right edge, the lengthdriEs have only slightly
smaller pitch excursions than the fall-rise andirfglcontours. The smallest
pitch excursions are found in the level contoursiclv decrease over the

first part of the 1U to end with an average lowart 1st.
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Figure 5-10 The values of excursion size in the §it IlUS with a fall, fall-rise, level and
lengthened contours. Only the first and last threeyllables of the IUs are shown.

As to the final velocity values, their differensenot statistically
significant, but some trends are nevertheless fouige data (Figure 5-11).
The first syllables of falling and level contourave values above zero
which then fall to the vicinity of -10st/s. Thistise expected pattern of an
IU starting with a topic with an initial [high] tget. In the fall-rise contour,
the first syllable is near -7st/s and the secomidisie around -17st/s,
indicating a focused element in initial position.léngthened contours, both
syllables are around -10st/s. At the right edge pnultimate syllables all

have fairly similar values, between -5 and -10. Sifgey are then
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differentiated in the final syllables, in accordamith the observed pitch
patterns. In the fall-rise contours, the velocikgmages 12st/s, indicating a
[rise] target.

In the final syllables of falling contours, velocitalues rise slightly
from -10st/s to -5st/s, suggesting a [low] tarJétey do the opposite in the
level contours, with a very slight drop from thenpkimate to the final
syllables. Interestingly, the pattern in the lergitd IUs and in the level
contours is almost identical. These are interprasefinid] underlying
targets.

The differences in the contours at the left edgenaore likely to be
associated with the element that is placed théfesrea topic or the
beginning of a focused constituent. The perceivéfdrdnces in the
contours are thus more likely to be encoded irstilables at their right-
edge. To confirm the significance of the targetthatright edge, a further
test is done, this time filtering all but the [Wdil syllables. The differences
then are significant (F (2, 67) =3.694, p=.030)e Tawst syllables for the
falling contours have a final velocity value of48st/s; that of fall-rise
contours is 12.53st/s; for level contours, it i983t/s; and for the
lengthened contours it is -8.89st/s. The underlyangets suggested by the
values of the penultimate and final syllables fdliig contours are of a
[low] as opposed to a [rise] in the fall-rise cam® As to the level and
lengthened contours, the values could also suggiéstv] or a [fall], but the
description of the target must be, based on paneéphpression, a [mid]
target on the final syllable.
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Figure 5-11 The values of final velocity in the fist IUs with a fall, fall-rise, level, and
lengthened contours. Only the first and last threeyllables of the IUs are shown.
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The durations vary significantly (F (3, 633) =20429=.000), which
is not unexpected with the extreme values of thgtleened IUs (Figure
5-12). When these are not taken into account, ifferehces in durations
between falling, fall-rise and level contours ao¢ significant. The values
are indeed very close for the falling and fall-rtemtours. Those in the level
contours however have shorter durations at theetife, and much longer
ones at the right edge. The values of the lastlsigs for the falling, fall-rise
and level contours are 186.55ms, 184.81ms, and 2413, respectively.
The long duration of the level contours may helgxplaining the longer
duration IU-finally than prosodic sentence-finalgported in the chapter on
grouping (83.3.3.1). Finally, the duration of lemghed syllables is on
average 641.97ms, markedly longer than that optbeious syllables in the
same IUs. Moreover, that average is only indicatagthe speakers may
markedly lengthen the vowel, the longest duratiothis dataset being
3713.93ms.
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Figure 5-12 The values of duration in the first IUswith a fall, fall-rise, level, and
lengthened contours. Only the first and last threeyllables of the 1Us are shown.
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5.2.3.2.1 Summary: First IUs

The results of the measurements confirm that tboeéours are
distinguished in the first IlUs of complex sentenicedaminjung: fall, fall-
rise or level. The lengthened constructions algsemt specific
characteristics.

In complex sentences, the most common contourfitt 1U is the
fall contour. Although the shape of the contouthie first IU cannot predict
the type of IU in second position, a few generalasbations can be made as
to their distribution in the complex sentenceghiis tlataset. Most of the
fall-rise contours precede IUs that are verbalssgu There are also a few
occurrences of fall-rise contours before reactidatpics or non-finite
predicates, but none before afterthoughts. Asdddwel contours, they
occur most frequently before verbal clauses, datvacases are found
preceding afterthoughts.

The falling contours have mean pitch values thasugorisingly,
decline through the IU, ending in a final [low] wertying target.

The movement in fall-rise contours is apparenhmlast syllables of the
IU, rarely earlier. The fall-rise contours haveyklly higher mean FO
throughout and greater pitch excursions at thétibleundary. They have
similar patterns of final velocity as the fallingrtours, except evidently in
their final syllables which have a [rise] targetisldifficult to assign a
specific meaning to the contour, because its oeogl appears to be
inconsistent. Rises are often considered as graicehat the literature. In
the AM framework, for example, their meaning ‘tskte interpreted with
respect to a succeeding phrase “ (PierrehumberHasdhberg 1990:305),
or more generally as indicating that there is ‘mioreome’. In the
framework of discourse analysis, Selting (2000) $tamvn that rising
intonation (or non-low in Dutch) is associated wtiiihn-keeping
phenomena. In Jaminjung, the interpretation ofigeas indicating
‘continuation’ is confirmed by the fact that thentour does not occur
before afterthoughts. However, the rise whichrofiecurs on the Kriol
particlena cannot easily be interpreted as a ‘continuatise’ ias the particle

indicates temporal succession relative to the gliageclause. This is
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supported by the fact that the contour does natro@th the equivalent
Jaminjung cliticcbiyang. Obviously, more work needs to be done on this
subject. At this stage, it can be said that thatiowation rise’ is a strategy
available to Jaminjung speakers to indicate theit thtterances are not yet
complete.

The level contours are characterized by lower pithes
throughout and lesser pitch excursions. Their faydlables probably have
[mid] underlying pitch targets and are marked hygler durations than
those in both falling and fall-rise contours. As ttontour is only attested in
narrative, it may function as indicating a sucaassf events. This remains
to be studied in further detail.

As to the IUs with iconic lengthening, they haveasty pitch
averages, [mid] underlying targets and, obviousigrkedly longer final
syllables. Concerning the first IUs, the comparisbaws that the
lengthened IUs are not a lengthened version olietved contours. At the left
boundary, their average pitch is as high as th#gtefalling contours. The
pitch is then maintained at the same level unéléhd of the IU. This
finding confirms the impression of a ‘high’ levedrtour, as this ‘iconically
lengthened’ construction has been referred toherdiorth-Australian
languages such as Bininj Gun-wok (Fletcher and d&s?005:338).

5.2.3.3 Second IUs: Verbal clauses

In this section, the sentences with 2 verbal claual be examined.
They will constitute, as well as the simple dediaes, a point of reference
against which the other subtypes of 1Us in secargition will be tested in
the subsequent section. Prosodic sentences compb2ecrbal clauses
can be schematically represented as:

191U (falling) without pause 2" U (falling)
191U (falling) pause 2™ U (falling)
11U {rising) pause 2" U (falling)
%10 (level) pause 2" U (falling)
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These overall patterns provide the basis for tihgaups analysed in this
section.

As verbal clauses may or may not be preceded laysep a
distinction is maintained between the subtypesndyuittiis analysis. To
avoid the risk of skewing the results because thezeso few tokens in this
sub-category, the tokens with a level contour acdueled from the analysis.
Only the peripheral syllables, first, second, pgmadte and last, are
retained. In order to avoid cross-interferencely thre sentences with a
falling contour in the first IUs are retained irethraphs illustrating the
results for each of the correlates. IUs are sepadiay a vertical line.

The measures show significant differences in thamt® of the
syllables when IUs are separated by a pause (R2@),= 55.855, p=.000)
(Figure 5-13). Interestingly, the average mean R@entire sentence is
lower when verbal clauses are separated by a phasevhen they are
contiguous. It would not be surprising if these éswalues were observed
in the second IUs only, considering that a paugghtririgger an overall
lowering of the pitch, yet the lower values of mé&#&hare observed from the
start of the sentences. The average mean FO @fgshéJs in complex
sentences with a pause is less than 170Hz; it gglyn@bove 200Hz in the
contiguous IUs. Importantly, there are no signfficdifferences in the reset
at the left boundary of the second IU, with an agervalue of 12Hz. The
reset is obviously less apparent when the firseids in a rise.

The patterns are very similar in the second U wipeak in the
initial syllables and a steady decline in valuesl tine final syllable.

I

pause
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Figure 5-13 The mean FO values in sentences conisigtof 2 verbal clauses,
distinguishing those that are separated by a pausand those that are contiguous.
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The differences in excursion size are not signifidaetween
contiguous and IUs separated by a pause, exceftdbof the final
syllables of IUs followed by a pause which is mwater than their
counterparts, with respective values of 7.88stafdst (Figure 5-14). The
falling pitch movement in the final syllable in IWsat are followed by a
pause is obviously much more pronounced than igethioat are contiguous.
The first and final syllables in the second IUsdaxder excursions than
the syllables in mid positions in the IUs, highligly the sharper pitch
movements at the IU periphery. The range of theleskans remains

somewhat limited, the lowest value being 1.97stlagtest 3.52st.
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Figure 5-14 The values of excursion size in senteggconsisting of 2 verbal clauses,
distinguishing those that are separated by a pausand those that are contiguous.

The final velocity values do not show statisticaignificant
differences depending on whether a pause is presemwt (Figure 5-15).
The patterns in the second IUs are not dissimildihése observed in
prosodic sentences formed of a single IU reportethdhe previous
section. The syllables at the left edge bear theimg of their information
structure categories, those of the first IU witloeéies associated with
initial syllables of topics, and those of the satdds associated with the
marking of focus. This is plausible, as the topieery likely to be omitted
in the second IU.

The values of the syllables at the right edge Heaen discussed
already for the different types of contours in fingt IUs. In the second IUs,
the penultimate syllables have the lowest finabuiy values, averaging -
17st/s, while those for the final syllables areuaie-8.0st/s. These measures
suggest a final [low] target.
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Figure 5-15 The values of final velocity in sentems consisting of 2 verbal clauses,
distinguishing those that are separated by a pausad those that are contiguous.

The presence of a pause does not indicate staligtdifferent
values in durations, but, as with the excursior,dizere is a great
difference in the final syllables of the first I{JSigure 5-16). Those
followed by a pause have much longer durations,3531s to 149.88ms,
showing that IUs followed by a pause are evidemilich more subject to
final syllable lengthening. Another interestingfeience is in the length of
the first syllable in the second IU, which is munbre salient in the
contiguous IUs than in those that are separateagguse. This may be
explained by the fact that many of these contigublgsstart with a
monosyllabic coverb, often focused, which are botanioe longer than

other bisyllabic words.

duration
pause
Ty 223 — werbal _nos
\ s rbal
E—-EL'_IEI" . wverbal_yes
E : i
2 175 '
o] £ '
H '
3 1504 a\\/ :
=
= 5
1257 [
lwng g 40T @
A28 a’gTn
Lt E T =
“n=azyEs
) -
|+ 5

Figure 5-16 The values of duration in sentences csisting of 2 verbal clauses,
distinguishing those that are separated by a pausand those that are contiguous.
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5.2.3.3.1 Summary: 2 verbal clauses

To sum up, the measures in this section have shioatrthe
presence of a pause influences the encoding dUhen syntactically
complex sentences. Overall, the presence of a pawses the mean pitch
of the entire sentence. However, the value of ttedh peset of the second U
is not influenced by the presence of a pause. Qémelencies are observed,
notably that the final syllables in first IUs fol@d by a pause are longer
and have a steeper falling contour than in thosmofiguous IUs, which
reflects their more independent status.

The second clauses/IUs are set off by a pitch m@séteir first
syllables. There is a pitch peak in the first twbables after which the
average pitch declines over the course of the 1The velocity patterns are
similar to those found in declarative sentenceshéat of a single U
reported on earlier. The values for the first kg in this dataset suggest a
[fall] pitch target, followed by a succession ofifihtargets. The left
boundary is related to the marking of informatitnustural categories,
notably topic and focus. In chapter 4 on informatstructure, it was shown
that a [fall] underlying target is associated withus. It is not surprising to
find such a target at the left boundary in the sddtJs, given the
propensity for omitting given topics in Jaminjukgirther, while the
favoured strategy for focus marking is to moveftimised element in 1U-
initial position, the focused element can also o&sewhere in the U, in
which case the prominence is also displaced. Whisrotcurs, the starting
point of the falling contour is the first syllaldé¢ the element in focus. 1Us
introduced by particles are a case in point. Hadi(83.2.3.1.5) differ from
clitics in that they are free forms and are rarebrked for prominencén
example (99) (Figure 5-17), the second IU is inticetl by the particle
majani,‘maybe’. The focused element is the inflected ybtrurriga

‘they cooked it'. The falling movement starts a theginning of the focused

% This does not imply that other contours are exatijdndeed speakers sometimes end
prosodic sentences with a rising pitch contowould rather surmise that the falling

contour is the preferred alternative.
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inflected verb and not from the first syllable bétparticlemajani The
contour is representative of this type of constamctvith the main
prominence falling on the first syllable of the sed word in the IU. This
accounts for some of the variations in the deadlegatontours found in the

Jaminjung dataset.

(99)
wirib=marlang=biyang yarrajgu ga-ngga...
dog=given=now afraid 3sg-go.PRS

majani  burru-rriga
maybe  3pl:3sg-cook/burn.PST

"The dog is frightened, maybe they stung him.'
[CP:ES96_18_02]

400 - <
3001 ®
]
2001 g p—, ~~
- ™ } S— N
i 1001
= 4
,gz_’ wi| rib marlang%anya rraj | ju |gang| ga . maja| ni [bulrrul rri | ga
irib=marlang=biyang yarrajju | gangga majani burrurriga
n=clitic=clitic cov v part \Y
the dog is frightened maybe they stung him
0.02527 3.995
Time (s)

Figure 5-17 A sentence in which the second IU starivith the particle majani. The
falling contour effectively starts at the beginningof the focused wordburrurriga.

Finally, at the right edge, the final syllable lzadow] target. The
last syllable often receives creaky phonation, Imclv the speaker lets
his/her voice drop to its lower reaches; therdse aotable lengthening.

Both of these are expected marking devices of ntmandaries (see ch. 3).

5.2.3.4 Comparison of second IUs, verbal, non-verbal and NPs

In this section, the measurements of the correlatescond IUs in
the four subtypes, verbal clauses, non-verbal ek(soverbs as non-finite
predicates), and NPs (afterthoughts or reactivieids) are compared,
with the aim of establishing whether they receiigtinctive prosodic

encodings.
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First tests show that the contour of the first ks mo significant
effect on the measurements of the second 1Us; ereith the differences in
speakers. All of the tokens will thus be includedhe analysis.

Secondly, as the verbal clauses are longer thaheatither subtypes, it is
interesting to assess whether the superficial idiffees in the contours are
simply the effect of their greater number of syléeh The number of
syllables in the IUs is thus considered. A comparis made with all IUs in
each of the subtypes, and then parallel comparia@nmade with 2- and 4-
syllable long IUs. However, with only two tokensgyllables long non-
finite predicates, the values in this sub-categanynot be treated as
representative. To avoid interferences from othetdrs, only verbal
clauses separated by a pause are retained andecosapitences with a level

contour in the first IU are filtered out.

5.2.3.4.1 Mean FO

In all the various lengths of IUs tested, the mE@rvalues in the
four subtypes vary significantly (all: F (3, 237.303, p=.002, 2-syllable: F
(3, 33) =16.521, p=.000, 4-syllable: F (3, 7) =833=.008)). The values
also differ significantly according to the positiohthe syllables in the IU,
at least in the longer four-syllable 1Us( F (3, #)115 p=.011) and all IUs
(F (3, 237) =20.195, p=.000)

The results of the measurements are shown in Fifd&andrable
5-3 below. When all IUs are considered, the non-fipitedicates differ from
all other subtypes. Verbal clauses and reactiviateids form a subgroup
that differs from afterthoughts and non-finite das, a grouping that is
much more easily observable in four-syllable 1Use Tegister of
reactivated topics and verbal clauses is much I¢lreughout. Non-finite
clauses are further demarcated by a higher FO geenaheir first syllables.
Reactivated topics, on the other hand, have lowte pverages. The
average pitch decreases over all the syllable subtypes.

In 2-syllable IUs, the values match those of thalf2 syllables in
longer 1Us, rather than those of their initial aplles, resulting in fairly low
values. This pattern holds for the verbal claua#ierthoughts and

reactivated topics. In bisyllabic no-finite clauskswever, the syllables
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have values that match those of the first and gesglables in the longer

IUs, and are thus higher.

The FO measurements are also useful in determthangitch resets

setting off the second IUs. Pitch reset occurdliaubtypes, as shown by

the difference in pitch between the last syllaloethe first IlUs and the first

syllables of the second IUs. The pitch reset ineseres with verbal clauses
Is 13.49Hz, in afterthoughts, 37.01Hz. It is 36Hzeactivated topics and

30.18Hz non-finite clauses. The resets are thushrfass marked in verbal

clauses than in all other subtypes.
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Figure 5-18 The mean FO values in 2-, and 4-syllad second IUs, as well as the
average of the values for the syllables at the lefind right periphery in all IUS.

Syl Mean FO (Hz)
positio reactivated

verbal afterthought topics non-finite clause
Nb all 4syll | 2syll all 4syll | 2syll all 4syll | 2syll all 4syll | 2syll
yil in U
last syll 172. 153. 141. 182.
1st IU 28 97 31 82
1st- 185. | 170. | 139. | 193. | 205. | 181. | 183. | 173. | 121. | 213, | 213. | 22L
second 77 54 38 15 14 36 18 10 58 00 33 33
second- 188. | 161. 193. | 195. 166. | 159. 195. | 199.
second 72 22 51 34 41 73 32 45
penult- 158. | 148. 173. | 175. 161. | 139. 176. | 177.
second 71 35 05 67 41 29 13 29
last- 136. | 130. | 128. | 153. | 157. | 150. | 141. | 131. | 106. | 175 | 156. | 191.
second 58 48 16 82 87 17 28 00 18 34 34 39

Table 5-3 The mean FO values in 2- and 4-syllablescsad IUs, as well as the average of the
values for the syllables at the left and right pephery in all IUs. The values of the final syllables
of the previous 1Us are also shown, as they are dgkto calculate pitch reset.

5.2.3.4.2 Pitch excursion

The differences in pitch excursion size betweerstii@ypes are not
significant, except for the factor syllable positiwhen all IUs are
considered (all: F (3, 240) =5.423, p=.001) (Figbw¥9). That is to say, the
subtypes of 1Us cannot be differentiated by a Vianmeain pitch excursion.
In two-syllable 1Us, all subtypes end with excursdetween 3 and 4st.
except afterthoughts which have values close toThe& excursion size is

greater in the final syllable than in the firstlaple, indicating a steeper
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movement at the right edge. Non-finite clausedlaeexception, with a
wider excursion in their first syllables. Patteare harder to discern in four-
syllable 1Us and will not be discussed. When al ke used for the
comparison, the patterns in excursion size becangaasily apparent. All
subtypes have similar pitch excursions in thetiahsyllables, between 2.8
and 3.8st. The size of the excursion then decresdiggsly in the second
syllables. At the right periphery, all subtypes @awider excursion in the
final syllable than in the penultimate syllablecept the afterthoughts
which have larger excursions in the penultimatébigs. Non-finite
predicates have a markedly wider excursion in thedl syllables. The
wider spans at the boundaries reflect the spe@alsof these syllables in
the encoding schemes of both the grouping fun¢boandary marking)
and the emphasis marking function (first syllabtesis of focus
encodings).

The measurements suggest a steeper falling movemta final
syllables of non-finite predicates and afterthogght the latter case, the fall

is initiated in the penultimate syllable.
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Figure 5-19 A comparison of the excursion size oflables at the boundaries of in the
second IUs, shown for IUs of various length.

5.2.3.4.3 Final velocity

Even if the differences in final velocity measurensebetween the
subtypes of 1Us do not reach statistical signifasrit is interesting to note
that non-finite clauses are the furthest away fthenother types of IUs. The

differences in the values according to syllabletpms are significant for 4-
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syllable IUs and with all IUs (4-syllable: F (3,)6¥2.786, p=.005; all: F (3,
224) =3.950, p=.009) (Figure 5-20 andle 5-J.

The lack of data for the final syllables of 2-splaverbal clauses,
probably due to creaky phonation, makes the iné¢ation of shorter IUs
difficult. For this correlate, the four-syllable $lseem to be most telling. At
the left edge, the reactivated topics have valoesral 10st/s in the first
syllable followed by a dip in the second syllablbjch is consistent with
the encoding of topics with an initial [high] tatge reported earlier
(84.5.6). Afterthoughts and verbal clauses havg sinilar values, with
values close to zero and falling around -10stthénsecond syllables, again
consistent with their possibly, but not necessahfrbouring a focused first
syllable receiving a [fall] target. These subtypesld also have topics in
initial position, which have higher final velocitalues, and thus impact on
average values. The first syllables of non-finitedicates have very low
values, around -15st/s, the [fall] target assodiat#h a focused element.

At the right edge, the pattern in all the IUs iattbf a general rise in
the final syllables. In all cases, the suggesteatetying target is a [low].
Non-finite predicates have lower negative valuegour-syllable 1Us, the
same low values are also observed in afterthoughtss, while these values
do not necessarily suggest a different underlyamgdt, it is suggested that
in these 1Us the movement is sharper than in theraubtypes.

For this correlate as with the mean FO, the vatdielse bisyllabic
IUs seem to mimic those in the penultimate and SyHables of longer
IUs, the evidence being somewhat less compelliag thith the mean pitch.
The patterns of underlying targets in the secorgldijgested by the

measurements are thus:

1% syll subsequent syll penult final syil
verbal clauses [fall] [mid] [mid] [low]
non-verbal clauses (SIP)[fall] [mid] [mid] [low]
MPs afterthoughts [fall] [mid] [rid] [low]
MPs reactivated topics [high] [mid] [mid] [low]
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Figure 5-20 A comparison of the final velocity vales in the second 1Us, shown for IUs
of various length.
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Syll Final velocity (st/s)
positig verbal afterthought reactivated topics Non-finite clause
Nb 4syll all | 2syll | 4syll all | 2syll | 4syll all | 2syll | 4syll all | 2syll
il in 1U
se];tr}d -2.67 | -1.98 |-24.44] 0.83 | -8.56 |-23.51]|10.22 | -7.58 |-15.94]-12.84|-22.41|-29.62
second-
second -7.91 [-14.22 -6.70 | -8.78 -16.92(-14.27 -9.06 | -9.52
penult- 1| 12 311.15.40 -26.36(-21.00 -19.41/-18.30 -33.28(-22.33
second
last- -16.38| -9.90 -5.65 | 2.80 [11.35]13.47 | -0.35 [-25.14| -8.11 |-14.04|-14.63
second

Table 5-4 The final velocity values of in the secondls, shown for IUs of various length.

5.2.3.4.4 Duration

The differences in duration are not statisticaiggngicant, neither
for the subtypes nor according to syllable posgidorhe results are shown in
Figure 5-21, Table 5-5 andble 5-6

At the left boundary, the first syllable is longkean the second in
non-finite predicates and verbal clauses, whiig ghorter in afterthoughts
and reactivated topics.

As to the right boundary, the patterns are sumgigisimilar, except
for the afterthoughts seem to be longer overatiaHengthening is apparent
in all subtypes. It is calculated as a ratio ofdneation of the final to the
penultimate syllable; the results are showmaiste 5-6 Final syllable
lengthening is not apparent in two-syllable IUs;ept in verbal clauses.
Otherwise, final syllables are lengthened in alitgpes. The bottom right
graph in Figure 5-21 shows the average lengtheptuse preceding the
second IUs, and shows clearly that the pause i sliorter before
reactivated topics, thus signaling its closer sgitantegration with the

previous clause.
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Figure 5-21 The duration of the syllables in the s®nd 1Us, shown according to 1U
length. The bottom right graph shows the overall drations, including that of the
preceding pause.
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Syll Duration (ms)
positi verbal afterthought reactivated topics non-finite clause

Nb 4syll all 2syll | 4syll all 2syll | 4syll all 2syll | 4syll all 2syll

yil in 1U

Selcf)t;] 4 |241.14(188.22/164.14[159.14|168.31|179.63139.54/161.53192.14110.65|162.64|182.16
Sseei%’:]%' 152.40(162.23 183.21|187.29 207.58(191.79 181.00(141.93
penult- 1,49 62|126.31 168.47(169.01 132.14|140.55 102.66|136.94
second

Séac(s)tr‘] 4 |149.82(147.93/190.16(156.77|188.84|165.36135.32|149.50| 158.29127.81(157.55| 168.27

Table 5-5 The duration of the syllables in the seconid)s, shown according to U length.

Ratio durations final/penultimate syll 4syll all 2s yll
Verbal clause 1.01 1.17 1.16
Afterthought .93 1.12 .92
Reactivated topic 1.02 1.06 .82
Non-finite predicate 151 1.16 .96

Table 5-6 The duration of the syllables in the seconid)s, shown according to U length.

Before discussing these results and to completpdtteait of
complex sentences, a further test is conducteslfithe comparing the
second IUs of lengthened constructions to thos®oflengthened

sentences.

5.2.3.4.5 Comparing second IUs that follow lengthened first IUs to
other second IUs in complex sentences

Of particular interest is a comparison betweenstmond IUs in
lengthened and non-lengthened sentences. It hasipegosed to treat the
sequence of a lengthened IU and the subsequers éLsmgle construction,
defined by a specific contour: “the final syllalaiethe main clause is
lengthened, often considerably, with level intooatiand the delimiting
predicate has a sharply falling boundary intondt{@tchultze-Berndt
2000:24). The alternative is to consider the megoirthe 1Us
compositionally, the second IU simply receiving 8meoding of ‘secondary
prosodic IUs’ according to their semantic relatitipsvith the main clause.

The dataset for this analysis contains the prossehitences with
iconic lengthening and the complex declarative eseres used in the

previous sections, omitting the reactivated topics.
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The measures of mean FO indicate significant diffees between
the subgroups (F (5, 206) =5.110, p=.000). Postiésts indicate that verbal
clauses after non-lengthened IUs differ from dllestsubtypes, but that
these do not vary between each other. They areaddrk lower averages
throughout (Figure 5-22).

When they are verbal clauses, or NP afterthougfmssecond IUs of
lengthened constructions have slightly higher dvemaan FO values.
However, when they are non-finite predicates, teylower, at least at the
left boundary. The non-finite predicates also séeutiffer in having a
sharper fall at the left boundary, and a less nthfél in the right boundary,
a pattern that is the reverse of that of the ativersubtypes.
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—— erbal = NP-afterthought Semi-indep. pred
===rjg_‘wverbal ic_MP-afterthought == ic_Semi-indep. pred

Figure 5-22 A comparison of the mean FO values df¢ various subtypes of IUs in
second position, according to whether they follow Engthened IU or not.

The excursion sizes do not vary significantly. Hloa-finite
predicates have a very different pattern of valndke last two syllables,
with smaller excursions in the penultimate syllatded notably wider
excursions in the final syllables.
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Figure 5-23 A comparison of the excursion size vads of the various subtypes of IUs
in second position, according to whether they folle a lengthened U or not.

The measurements of final velocity do not indiGtagnificant
difference between the subgroups tested. Howevepatterning suggested
by the mean FO values is also apparent in the Welaicity. Figure 5-24
illustrates these patterns. Verbal clauses haghtblihigher values than
other types of 1Us in the first syllables. The \eddor the other subgroups
vary from 0 to -10st/s. At the right boundary, thls have a similar pattern:
a lower value in the penultimate syllables, folla®y a rise in the final

syllable. The suggested underlying target is aJllow
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1st-2nd  2nd-2nd penut-2nd last-2nd
—%erhal = = MP-afterthought Semi-indep pred
====ic_'erhal = = ic_MNP-afterthought =- - ic_Semi-indep pred

Figure 5-24 A comparison of the final velocity vales of the various subtypes of 1Us in
second position, according to whether they follow Eengthened IU or not.
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The durations do not differ significantly eithdrgtmost striking pattern

being the longer values of the final syllables.

duration
220+ &
L G
200 % e
— b oy
w \ £
E IJ
= 180 .
c h
2
=)
E 160
=
=
1407
1209
| | | |
1st-2nd  2nd-2nd penult-2nd last-2ned
= ‘verbal = NP-afterthought Semi-indep.pred
====ic-\serbal © = ic-l-MP-afterthougth == ic_Semi-indep.pred

Figure 5-25 A comparison of the duration values athe various subtypes of IUs in
second position, according to whether they follow Eengthened IU or not.

This comparison of the correlates in second IUsvshibat there are
no significant differences in the correlates of Hfimite predicates and
NPs/afterthoughts, whether they are uttered aftestalU that is lengthened
or not. However, verbal clauses following non-ldwegted first IUs differ
from all other types of IUs in second positionshiaying a lower average FO

overall. The implications of these results are ussed in 85.2.4 below.

5.2.4 Discussion: complex declarative sentences and iconic
lengthening

Three main hypotheses were posited. The first stigait structural
differences at the syntactic level should trandiatie differences in the
prosodic encoding. Secondly, the informational galfithe 1Us determines
their encoding, encoding ‘new’ and ‘given’ inforrat distinctly. Thirdly,
the patterning of the sequences of IUs in compétences is
‘compositional’, thus each IU receives a specificading according to its
function. These hypotheses were tested by estatijishe specific
correlates associated with the IUs in complex se@e and then comparing

the results in the various subgroups posited usiatistical analysis.
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In sentences composed of two 1Us, the first IUsisally the main
clause, with a falling contour resembling the odescribed earlier for the
simple declaratives in 85.2.2. First IUs can alaeefall-rise and level
contours. Interestingly, it is found that IUs witonic lengthening are not
simply elongated level contours. They are rathmilar to falling contours
at the start, with a steady level pitch from thegklened syllables onward,
resulting in a contour better described as a ‘Sig$tained level contour’.

As to the second IUs, when it is an independent subordinate
verbal clause, its pattern is a repeat of the prevviU, the ‘default
declarative’. Indeed, the sequence of underlyingetis in the second verbal
clauses is similar to those of the first IUs, wihie syllables at the left
boundary displaying encodings associated with focasking. The final
pitch movement at the right boundary is realizethwhe [low] target.
Interestingly, it is found that pauses influence #lverage pitch of the whole
sentence: the average mean FO of IUs separategdyse is lower.

After the analysis of verbal clauses, a compansags undertaken with other
types of IUs as second IUs, including non-verbalises, namely non-finite
clauses (non-finite predicates) usually consistihg lone coverb; and NPs,
functioning either as afterthoughts or reactivdtgzics, with the aim of
establishing the prosodic correlates of the IlUe 3tatistical analysis
confirms that the tested subtypes of IUs are dijsished by pitch registers.
When uttering non-finite clauses and afterthougtpieakers make use of a
higher pitch register, while verbal clauses andtreated topics are uttered
in a lower register. | suggest that higher regssteark secondary prosodic
units, positioned at the right edge of a prosoditance, which functionally
bring in new information related to the main clausen-finite clauses and
afterthoughts both contribute new information diecelated either to an
argument or to the predicate of the main clause.mbst marked is the
non-finite clause which not only has high overditip, but is also marked
with values of final velocity and excursion sizattsuggest that even if it
does not have a different underlying target ofinial syllable, the [low]
target is realized more sharply. Verbal clausedently contribute new
information as well, but are new at the discouesel, rather than at the

sentence level. Reactivated topics do not congibetv information,
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instead; the information they carry is being maciseasible, reactivated
from a pool of ‘semi-active’ information that isrgsent in a person’s
peripheral consciousness” (Chafe 1987:25). De (2669:236), in a study
of Dutch dislocations, comes to similar conclusjomich he expresses in
terms of ‘backgrounding’, where the right-dislochtepic is “deaccented,
whereas an afterthought, like many parentheticatgives an additional
intonation contour containing a pitch accent”.

Structurally, the distinction involves one constroe being
‘dependent’ on another (the main clause), as ircése of reactivated
topics, non-finite predicates and afterthoughtdeing ‘independent’ in the
sense that it can function on its own, as in tre=ad verbal clauses. A
dependent clause cannot function on its own; idleaeemantic and/or
pragmatic information from another clause in ordele understood. Verbal
clauses (in second position) are relatively indejeain of the main clause,
more semantically ‘self-contained’ and are therefemcoded with the
default declarative contour.

The original hypothesis that the syntactic integradf the 1Us is
encoded in their prosody is clearly evidenced erttuch shorter pauses
that precede reactivated topics. As to the contoiitise IUs, independent
and subordinate verbal clauses have the ‘defaetffadative encoding. The
measurements also suggest a secondary prosodauconwhich rather
reflects semantic-pragmatic (information structucainsiderations, namely
that new information is conveyed with more saligridsodic encodings than
old information. It seems that speakers intentignakate a system of
prosodic units to emphasize relationships betweeamastically related
sections of the discourse and to highlight sommetlds they judge

important.
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Structural integration Information status

dependent — independent new «—  given
verbal clauses + +
semi-independent predicates 7 +
afterthoughts + +

reactivated topics + +

Table 5-7 The parameters ruling the prosodic encodgs of second IUs in complex
sentences.

The following examples summarize and illustratefmgtings for the 1Us in
complex sentences.

Example (100) is a complex sentence consistingvofverbal
clauses. The second verbal clause has an encadiiargo the first,
simply continuing its declination. The exampler@th the same Emu-
Brolga narrative as above. The patrticipants hatle been mentioned
before and are omitted as sentence topics, bemg@ipne common ground.
Both IUs have the default declarative contour. fitst syllables have
higher final velocity values suggesting a [high&t, followed by [mid]
pitch targets in subsequent syllables. The finlables have a [low] target
and are lengthened. In the second IU, which coosike lone inflected
verbbunyngayijathe two argued’, the prominence is heard on it f
syllable, but the highest pitch is realized ongbeond syllable. As is very
common, the sentence final syllable ends with grgddonation.
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(100)
jarlgj gani-yu=nu... buny-ngayija
jealous 3sg:3sg-do.PST=3sg.OBL 3du-see-REFL:PS

'She got jealous of her ... the two argued'
[DM:MH96_19 01]

AT B —

400

3004

2004
,]N? 1004 ** %0y eoese ......'l.”.“...l.m..i'.......
= 4
_.n&_-’ ja rlaj ga ni |(yu nu . buny | nga yi ja

jarlaj ganiyu=nu bunyngayija
cov v=prmn \%
she got jealous of her the two argued
0.2798 2.336
Time (s)

Figure 5-26 A sentence showing two independent veabclauses.

Example (101), like (100), is part of a mytholodioarrative. The
participants, the Emu and the Brdigaave both been mentioned before and
are part of the common ground. The second IU stssf the NP
gudarrg=marlangwhich refers to the brolga, with the clitenarlang, the
information structural marker of givenness (84 %4t displays the
characteristics of reactivated topics: an overatitly falling contour, an
average pitch using a lower register, no saliectisanarking on the first
syllable, and no extensive lengthening of the faylable.

57 Australian birds.
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(101)
Lagarniny=biyang  ga-yu... gudarrg=marlang
placename=now 3sg-be.PRS brolga=GIVEN

‘At L. she is now, the Brolga is.’'
[DM:MH96_19 01]

o s gl T T RR——
A s s s e
400
3004
2004
g 100 “"."..“.“..“".“.“""uun..,,ro. oo -“””.”“.
g N la ga i biya ga yu . gu darrg’ ma |rlang
Lagarniny=biya gayu . gurdarrg=marlang
n=clitic \Y n=clitic
at L. she is now, the Brolga is
12.69 14.55

Time (s)

Figure 5-27 A prosodic sentence in which the secoid is NP, functioning as a
reactivated topic.

Afterthoughts and non-finite predicates are groujppeether as
secondary prosodic IUs, with very similar encodiadterns. They both
make use of an elevated pitch register. The natefpredicates distinguish
themselves in their low final velocity values iretfirst and final syllables,
which suggest that they receive [fall] targets.sT$pecial encoding,
especially of the first syllables, is congruenthatite findings of the
encoding of focus described earlier (see ch 4).pereeptual impression in
both cases is of a sharp falling contour.

Example (102) is from a retelling of the ‘Frog $foit shows an
NP functioning as an afterthoughtirib-ni-mij, ‘with the dog’. A
circumstantial predicate complement such as thigidikely to be topical.
The sentence topic in this casgadig ‘the boy’ in the first IU. All the
participants in the story have been introducedeHtre afterthought
clarifies the description given by the speakehmfirst clause, it has overall
falling contour, with high average pitch. The fisgllable is more

prominent, with the associated pitch peak.
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(102) (also (26))
jarlig janju-ni=marlang ganurru-ngawu

child DEM-ERG=GIVEN 3sg:3pl-see.PST
warrb-bina... wirib-ni-mij
be.together-ALL dog-ERG-COMIT

"That child saw them sitting together, togethehwiite dog.'
[CP:ES96_18_02]

[T T -
400
300
20 ~ ’ — -~ /h..\
N 1001
<
c 4
-é:j jal lig fjan|ju| ni malan jpajnu|rrungavu warrb | bi | na . wi| rib | ni [mij}
jalig Jjanju-ni=malangganurrungawy  warrb-bina wirib-ni-mij
n |dem-case=clitic \Y cov-case n-case-case
that child saw them sitting together tggether with the dpg
0.1671 4.602

Time (s)

Figure 5-28 A prosodic sentence in which the secomd is an NP functioning as an
afterthought.

Example (103) shows a non-finite predicate, fronekitation
session on verb forms. The speaker is illustrateigexplanations with a
sort of ‘role playing’ about people coming to ask for food. The second
IU, consisting of the coverb and its case matkawaya-wufor eating’ has
a steep falling contour, higher average pitch, affdll] target on its first
syllables, followed by a [fall] target at the righwundary. The final syllable

is lengthened.
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(103)
ngarrgina mangarra wurlug... thawaya-wu
1SG:POSS plant_food alone eating-DAT

‘That's the food for me alone / that food is onipento eat.'
[IP:ES96_08_02]

400
3004
2000 T " —~—
e
N 1004
<
c 4
g:_’ ngarr | gi [nal ma |ngafrg wu |rlug . thal wa| ya | wu
ngarrgina |mangarra | wurlug thawaya-wu
prn n cov cov-case
that's the|food for me alone / that food is pnly mine to eat
1.284 4.706

Time (s)

Figure 5-29 A prosodic sentence showing a non-verbaause in the second IU,
functioning as a non-finite predicate.

The final test was aimed at describing the constus that mark
the duration of an event in their first IUs throudle lengthening of the final
vowel. It is very common for these IUs to be foledvby an IU consisting
of a non-verbal clause (coverb as non-finite pra@i; an NP (afterthought),
and at times a verbal clause (usually an inflegggt only).

The second IUs have correlates that are very gitailthose of the
non-verbal clauses and afterthoughts already destrindeed, the
comparison between all the second 1Us, whetherfiigyw a lengthened
IU or not, shows no significant difference in themrcoding.

| suggest that the second IUs in Jaminjung comgétences
(including the lengthened constructions) can take af two contours. The
first option is the ‘default’ declarative contoting second is the ‘secondary
prosodic IU contour’. Prosodically, they are digtished mainly by a
difference in pitch register, the ‘secondary proas@dntour’ being uttered
in a much higher pitch. The declarative contoursed mostly with
independent or subordinate verbal clauses, whdesétondary prosodic
contour is associated with coverbs/non-finite pratés and

NPs/afterthoughts. The verbal clauses that somstiollew an iconically
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lengthened first IU, usually consisting of a lon#lected verb, are also
encoded in this way.

The specific function of IUs encoded with the setamy prosodic
contour is to contribute new information relatecte of the elements in
the main clause, either delimiting the event ofrtien predicate in time and
space, or specifying one of the referents. Thamgealled ‘secondary’
highlights their dependence on the main clausdy bmtrpho-syntactically
and prosodically; such contours cannot occur om tven. They also have a
demarcative function as they are obligatorily gosid at the right edge of
a prosodic sentence. The higher pitch and the steetout® which is the
consequence of the secondary prosodic contour lséioider, have a
stylistically marked effect in Jaminjung. They untdedly contribute to the
vividness of the narration or description.

Verbal clauses evidently contribute new informatswell, but it is
new at the discourse level, rather than at theesertlevel. Reactivated
topics do not contribute new information, instethe, information they carry
is being made accessible, reactivated from a pldskmi-active’
information.

| further argue that the meaning of the encodirgestes of the 1Us
in complex sentences is to be treated as compaakian that each 1U
contributes its meaning to the sentence as a wiitle.is supported by the
comparison between the lengthened constructionstasd complex
sentences reported above. First IUs receive diffeercodings to mark their
specific function. The marking of durative aspecfaminjung is encoded in
a specific prosodic scheme displaying iconic leagthg which differs from
that of declarative statements. As to the secorsd tle results of the

comparison confirm that the secondary prosodicaiastare found both

8 And probably the greater intensity as well, allothis correlate can not be taken into
account in this analysis.

% The use of ‘compositional meaning’ here is ndbécequated with the same term used by
Pierrehumbert and Hirshberg (1990), who statettifemeaning of an intonational contour
can be compositionally derived from its componengsnely its pitch accents, phrase

accents and boundary tones.
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after iconically lengthened first IUs and non-ldmgted declarative

statements.

5.3 Interrogatives

The goal of this section is to describe the enapdininterrogatives
in Jaminjung. Three subsets of interrogatives estetl, question word
interrogatives, yes-no interrogatives and questagninterrogatives. In the
first type, a speaker requests information, insdteond he/she inquires
about the truth of a proposition (Cruttenden 196T)1and in the third,
he/she checks that the proposition is really incthramon ground with the
hearer.

The contours of polar and information questionsexi@mined
through a comparison of their correlates. Tag doestare treated

separately.

5.3.1 Hypotheses

Dixon (2002:327) states that polar questions intélian languages
are often signaled by rising intonation. He alstes, regarding
information questions, that the interpretationahg pronouns as either
interrogative or indefinite rests mainly on intaoat without further
description of the patterns involved. In Jaminjubgsed on informal
observations, the prosodic distinction betweenpata information
questions is not evident. | will state as a stgriigpothesis that they receive
the same encoding, and that this encoding is sinalthat of declarative
sentences. Even if both rising, fall-rise and gstontours are attested in
both types of interrogatives, polar questions aobg@bly more likely to
conform to the generalization of a rising intonati&ollowing this, tags
issued after statements imgih, init, glossed as ‘isn't it’, which act as a
check on the common ground, ajqutra, ‘right’, which seeks agreement
with a previous assertion in the discourse, shbealdonsidered as polar

interrogative forms and thus receive similar enogdi
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5.3.2 Dataset

The analysis of information questions is based®tokens spoken
by 7 different speakers. These questions usuatijago one of the
following nominal interrogativesianggayinwho/someone’nganthan
‘what/something’ and its variantgganthanugwhy’ (reason, objective),
nganthan-ngunyavhy’ (reason/cause, lit/ ‘what from’, see examf(l@4)
below),ngajang‘how many’,warnang‘'where’, andnyangulangwhen’.
Jaminjung also has an interrogative coyerarndug‘how, do what: The
clitic =warra, glossed asDOUBT’, is also associated with interrogativés;
conveys ignorance about the intended referenpfiftcknow wh-’).

The question word usually receives the encodingaa®ed with a
focused argument (84.3). Information questions mdstve a falling
contour (more on contours hereafter), but a risimigtour can also occur,
where the rising movement starts with the focusasestjon word and
continues until the end of the 1U, as well as ateoncalled the fall-rise,
similar to that observed in declaratives, wherertfiag movement occurs
in the final syllables of the IU. Examples are shaw Figure 5-30 below.
An example of a falling contour is given in exam(64) where the clause
Is non-verbal. A rising contour is shown in examdl@5) and a fall-rise
contour in example (106).

(104)
nganjan janyungbari
what other-QUAL

'‘What is the other one?'
[BH:CS07_72_01]

400

3004

2004 e e e ® 0000, 00000 LA A 2 I R IS PO

100 coe

Pitch (Hz)
D

ngan jan ja nyung ba ri

nganjan janyungbari

n n

what is the other one?

0.09635 0.8974
Time (s)
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(105)

wanaja=biyang

where:DIR=now

ga-ngga
3sg-go.PRS

'‘Where is she going then?'
[IP:ES96_08_03]

400
3004 o o o e o o 00'0100"°'°"'......
200/ .o P . [
T 1004
= 4
'E::_) wa na ja bi yang gang ga
wanaja=biyang gangga
n=clitic \Y
where is she going then?
0.1896 0.9365
Time (s)
(106)
nganjan-nyunga yinju-nud
what-ORIG PROX-COLL2

'‘Where is this lot coming from?
[JM:CS07_73_01]

I
WW\/\/’\/WWWWMMMW
400 1 X
001 . . et ...,
®ecoe0c00,,, L
200 ®®eceeccec®
g 1004
g 4 ngan ja nyu nga yin ju nud
nganjan-nyunga yinju-nud
n-case dem-deriv
where are you coming from?
0 1.128

Time (s)

Figure 5-30 Information questions, displaying a fding, a rising, and a fall-rise
contour.

The dataset contains 22 polar questions. Polastigms have the

same structure as declarative sentences in Jarginjine clitic=ja, glossed

as ‘QU’ may be used as a polar interrogative maitietrit is not frequent.

Given the relative similarity of declaratives armagy questions, the
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following properties were used to identify polaegtions, originally
developed for English and French (Safarova etG52): they must be
turn-final, and be followed by a reply from the agikkee that contextually
entails ‘yes’, ‘no’, or ‘I don’t know'.

Figure 5-31 shows an example of a polar questitima falling
contour in (107) and one with a rising contourifg). The interpretation of

the IU as a polar question rests on contextual.cues

(107)
gulban-gi walthub ga-gba
ground-LOC inside/enclosed 3sg-be.PST

'Was it in the ground?
[IP:ES97_03_01]
] TV S—

"

|

400

3004
oo (X}

o000 o0 0000.....00..000......... .o ...
.

2004

100

Pitch (Hz)
D

gul ban gi wal thub gag ba

gulban-gi walthub gagbha?

n-case cov \

was it in the ground?

0.2335 1.345
Time (s)

(108)
digirrij ga-jga-ny...  yawayi
die 3sg-go.PST yes

'‘Did he die? Yes.'
[BH:CS07_72_01]

A s bt

400

3004

200 00000000 sesenenag 00000000,

1004 Soee

Pitch (Hz)
D

di gi rrij gaj gany . ya wa yi

digirrij gajgany yawayi

cov \Y inter

did he die? yes

0.08388 1.788
Time (s)

Figure 5-31 Polar questions with a falling and a ging contour.
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Finally, the dataset contains 16 tag questions¢hvbonsist of a
main clause followed by the interjectiagih, or its Kriol equivalenyintit,
both glossed as ‘TAG’ and loosely translated astis?’ The other
construction analysed is formed with the clitgurra, restricted to post-
verbal positions, and glossed as ‘EMPH’, with a nieg similar to the
English tag ‘right?” An example of each of the tastructions (108-109)
Is given in Figure 5-32.

(109)

yina-ngunyi=biyang <bunarra> diwu
DIST-ABL=now bow.and.arrow fly
gani-yu ngih

3sg:3sg-say/do.PST TAG
‘From there he shot the arrow, didn't he?
[IP:ES97_03 05]

I
400
3004 % 0000
o % oo®
2009 h "‘““..m"'omu-o"'"""‘u 000000, o°
g 1004
c 4
g yi |na|ngujnyi| bi l[yajbu| na | rra | di | wu | ga | ni |yu ngih . XX
yina-ngunyi=biya <bunarra> diwu ganiyu ngih? ha
dem-case=clitic KR cov v tag
from there he shot the arrow, didn’t he?
0.4066 2.64

Time (s)
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(110)
wirib=mang gugu-g ga-yu gurra
dog=SUBORD water-LOC 3sg-be.PRS TAG

The dog is in the water, right?'
[IP:ES97_03_01]

(Ot i

400

3004

2004 A IR ®eeecee '......°'0. ARy
®ee

LY PP Y 34

g 1004
= 4
'Z::_) wi rib mang gu gug ga yu gu rra
wirib=mang gugu-g gayu gurra?
n=clitic n-case \Y tag
the dog is in the water, right?
0.3714 1.646

Time (s)

Figure 5-32 Tag questions, the top pane an instancé ngih ‘isn’t it’, and the bottom
panegurra ‘right?’.

5.3.3 Information and polar questions

The overall contour of the 1Us is labeled. It iglfing’ when the
overall impression is that of a fall throughout tkke ‘rising’ when the
overall impression is that of a rise from the gisestvord onwards; or ‘fall-
rise’, when a slight rise is heard in the very [asttion of the question. The
first and second syllables at the left peripheny tre penultimate and final
syllables at the right periphery are retained it ainalysis. A comparative
analysis of the correlates of information and pglaestions will establish
whether they receive the same encoding or diffevaas.

The questions are organized into subgroups acaptditheir types
and their overall contours. A comparison betweénfahe subgroups is
made first, in order to discover whether measuegdch of the correlates
vary significantly between the polar and the infation questions, and
between the subgroups established on a perceasisal b
The subgroups are:

1. Information questions with
» falling

e rising
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+ fall-rise contours.

2. Polar questions with
« falling
e rising

+ fall-rise contours.

The rates of occurrence of each of the contours@uated first
(Table 5-8). 55% of tokens in information questiansl 59% of polar
questions have falling contours. The second mesjuint is the fall-rise
contour in 33% of information questions and 32%alar questions. The
rising contour is the least frequent, accountingl2fo of information and
9% of polar questions. Importantly, with regardhe starting hypothesis,
the distribution of occurrences of the three pemeicontours is virtually
the same in polar and information questions. THarpgpuestions are thus

not more likely to have a rising intonation.

Overall contour information polar
n % n %
fall 32 55 " =
rise 7 12 5 )
fall-rise 19 33 7 32
total 58 2

Table 5-8 The rates of occurrences of the three tgs of contours in information and
polar questions.

A first test is done to ensure that the three amstoary in a
significant manner. Given that the main differenicesontours are found
mainly at their right boundaries, only the two fisgllables are retained and
an ANOVA test is performed. The contours are fotmdary in their mean
FO and their final velocity (F (2, 155) =16.767,.@80), and (2, 157)
=4.198, p=.017), but not in their excursion sizeloration. The averages

are shown in Figure 5-33.
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Figure 5-33 The average values for the correlates mean FO, pitch excursions, final
velocity and duration in the penultimate and finalsyllables of the three observed

contours.

360



5.3.3.1 The falling contour

This is the most frequent of the contours founthia dataset, both
in information and polar questions. The first, setgenultimate and final
syllables are retained for this analysis.

ANOVA tests show that the variations accordingh® position of
the syllables in the 1U are significant for all tberrelates. As to the
differences between the polar and information qoesthe tests show that
the measurements of average mean FO and excuizgdasnot differ
significantly between the polar questions and tiiermation questions. The
final velocity and duration do differ significantbetween the two types of
questions (F (1, 176) =5.206, p=.024 and F (1, £8@)818, p=.000). The
results are shown graphically in Figure 5-34 below.

The mean FO values are indeed very close: polatigns (dotted
line) having slightly higher values at the left Ibdary and lower values on
the final syllables than information questions. Ta&ies for the excursion
size are very similar, except in the penultimatéables where the polar
guestions average 3.89st and the information questiave much lower
values with 2.43st.

The final velocity values point to similar undergitargets on the
initial syllables, but vary significantly at theyht edge where the
penultimate and final syllables of polar questibase values of -36.53st/s
and -13.19st/s, respectively, suggesting thatl& féaget occurs on the
penultimate syllables, and that the falling movemegwontinued into the
last syllable. For information questions the valuethe same syllables are -
11.01st/s and .11st/s, a pattern reminiscent offtlad in declarative
sentences, suggesting a [low] target.

The differences in the values for duration are algaificant. Polar
questions have shorter durations than informatiggstjons in all syllables
but the first.

This suggests that, although the polar and thenmdtion questions
with falling contours have superficially very simnilcontours, they vary in
their encodings. The polar questions have stegftisr &évidenced by the

higher values in the excursion size of their pemalte syllables, the lower

361



values in their final velocity which may signal #ferent target, and their
shorter durations.
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Figure 5-34 A comparison of the correlates of polaand information questions with a
falling contour.

5.3.3.2 The rising contour

The measurements for the rising contours, whereiskas heard at
least from the onset of the final word, do varyn#igantly according to the
positions of the syllables in the IU, but not betwwéhe polar and the
information questions. The results are shown ingtlaghs in Figure 5-35
below.

The mean FO in the final syllables is markedly leigtinan in the first
syllables, particularly in the polar questions. Exeursion size is also much
greater in the final syllables.

The information questions have high final veloaijfues in their
first syllables, again reminiscent of the valuethi@a declarative contours,
suggesting a [high] target on the first syllableha first word, in this case
most probably the focused question word. At thatrigpundary, the final
velocity values suggest that the rise is realizeithé penultimate syllables,
with a turn towards zero in the final syllable tivaduld suggest a [rise]
underlying target. Again the average values aréettly higher in polar
guestions.

The durations indicate some degree of lengthenueg the last
syllables, polar questions being less lengthenad iformation questions.
Overall, the values of mean FO confirm the peragivgee. The final velocity
measurements indicate that the penultimate syliallee locus of
realization of the [rise] target. Polar questioaséslightly steeper rises
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than information questions, as shown by the wideussion size and

shorter durations.
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Figure 5-35 The average of mean FO, excursion sifmal velocity, and duration in the
first, second, penultimate and final syllables ofriterrogatives with a rising contour,
distinguishing between information and polar questins.
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5.5.3.3 The fall-rise contours

The fall-rise contour is characterized by a fallmgvement until the
penultimate syllable. In the last syllable of the & small but perceptible
rise is heard and is also usually evident in thehpirack.

The ANOVA tests show that the differences in theasueement in
the correlates vary significantly according to algle position, but that the
polar and information questions do not differ besweach other (Figure
5-36).

The mean FO of information questions does indeslin the last
syllables, but not that of polar questions, whiekréases slightly. The
excursion size is important in the syllables atrigbt boundary, mostly in
the final syllables. The perceived rise is confidhgy the final velocity
measurements, with values in the penultimate dglabf -7.79st/s in
information questions and of -13st/s in polar guest and in the final
syllables of 21.87st/s and 10.1st/s, respectividig underlying target,
realized in the final syllables, is probably adfibecause of the high
positive values of the velocity.

Thus, the contour is marked mostly by a [rise] ¢éarg the final

syllable, and does not differ between polar andrmftion questions.
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Figure 5-36 The average of mean FO, excursion sifmal velocity, and duration in the
first, second, penultimate and final syllables ofriterrogatives with a fall-rise contour,
distinguishing between information and polar questns.
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5.3.4 Tag questions

A bipartite construction, tag questions consist ofiain clause,
which exhibits the encoding of the default declagtfollowed by the tag.
This is illustrated in Figure 5-37 which shows #werage pitch of the
syllables in the sentences comprised in this datéke first IUs (left side
of the graph) indeed have a very similar patterateter the following tag.
The remainder of this section will thus concent@tea comparison of the
tags. Perceptuallygih andinit display a rising intonation, amglirra a
falling intonation.

mean FO prosodic sentences ending with a taq

300 tag

2607 o — ngih
- ' =~ init
T 2607 £ — U
E ! O
L 240+ g t
5 o—As f
@ 220 : N

200 i -

180

1 1 I i 1

1-1w 2-1w penut last  1-tag last-tag
syllable_position

Figure 5-37 The mean FO values in sentences endingh a tag. The first IUS have
very similar default declarative patterns.

The difference in average pitch of the tags igstteally significant
(F (1, 29) = 3.732, p=.03%urra being different from the other two, as
expected. This is evidenced in the right sectiothefgraph 5.37 above.

Figure 5-38 shows the results for the correlatesxotirsion size,
final velocity and duration. The difference in exsion size is significant (F
(1, 29) = 4.856, p=.017). The final syllableggurra have a value of 3.6st,
those ofinit 7.43st, and those ofyih 8.08st. The rising contours ngih and
init are much steeper than the falling ongunra.

The final velocity measures do not vary signifitanilevertheless,
some patterns are suggested. The syllablgaria have values of -
28.99st/s and 11.65st/s, suggesting a [low] tatgehe tagnit, the values
are 25.81st/s and -4.61st/s anahgih the value is -6.75st/s. The very close
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values in the last syllable afit and inngih continue to highlight their
similarity and it is probable that the rising mowarhinngihis realized
early in the syllable, a movement that is not cegatun these
measurements.

Finally, the measurements of the duration are Baamitly different
(F (1, 29) = 15.602, p=.000), understandably, asribnosyllabiagihis
markedly longer than both bi-syllabic tags.

excursion size

o 7 i tag
N g 4 .
T — ngih
o 7 = init
o | — gurra
3 a4
2 4 7 r—
a =y
3—.
T T
1-tag last-tag
— finalvelocity
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m ih
a a —ngi
E &0 -~ init
c = gurra
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=
|
3 150 :
100 : :
1-tag last-tag

Figure 5-38 The average excursion size, final velitg, and duration in the syllables of
the tags.

5.3.5 Summary: interrogatives

The results partially disprove our starting hypsthestating that
polar questions are more likely to end with a gsimonation. Three

contours are found to occur in interrogatives, noinhich can be
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attributed solely to the encoding of either thegpalr the information
questions. The most frequent contour is the faliogtour, followed by the
fall-rise contour, and finally by the rising contoélthough the differences
between the interrogative types are not signififanmost correlates, in all
three contours, polar questions seem to have markeu patterns.

The only statistically significant differences lretmeasurements of
the information and polar questions concern thentatontours for the
correlates of final velocity and duration, diffecexs that are not apparent in
the syllables at the left periphery, but in thokthe right periphery, quite
understandably. Information questions have finddaity values that
suggest a [low] target in the final syllables, whare also fairly long. The
final velocity values of the last syllables in potpiestions suggest that they
have a [fall] target. Overall, polar questionsdavsteeper falling contour,
which is also evidenced by the excursion sizesclwhre wider.

Rising contours are characterised by a rising m@&rerthat starts early in
the IU, at the latest in the first syllable of fhst word. The penultimate
syllables in the rising contours have a [rise] utyleg target. In fall-rise
contours, the last syllables are the locus of ttepnovement, with a [rise]
target.

In tag questions, the similar encoding of the tagstngih andinit,
is confirmed, they are marked by a [rise] targatized on the first syllable
of init and very early on ingih, and a [fall] target on the first syllable in
gurra. The prosodic correlates glirra are in line with a pragmatic
interpretation of its meaning as a weaker signgugfstioning/uncertainty.

5.4 Imperatives

5.4.1 Hypothesis and dataset

When listening to Jaminjung speakers, it is fantlsar that
imperatives are uttered with greater intensitypetate which cannot
easily be measured within the parameters of thidysiWith regards to the
correlates of mean pitch, excursion size, finabeity and duration,

imperatives are expected to be similar to the deflaclaratives.
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The basic criterion used in the selection of thélZ3analysed in
this section is the presence of an inflected verthé imperative form. This
verb may occur in any position in the IU. Examdé() is shown in Figure
5-39, where the speaker is warning a child notatkwn her fishing line.

(111)
ba-ngawu thanthu=gayi mununggu
IMP-see DEM=ALSO string

‘Watch that fishing line too!"
109 [IP:ES97_01_03]

'VWIMWWW vvvvv LA AL
400
3004
Ce. L3I
200 ...”0100000. ®%ecee oo
DICN NI Y ..o-............
oo
B 1004 ceece
= 4
<
g ba nga wu than thu gal| vi mu nung gu
bangawu thanthu=gayi mununggu
v dem=clitic n
watch that fishing line too!
0.06797 1.195

Time (s)

Figure 5-39 An imperative sentence with a verb inhte imperative form.

5.4.2 The correlates of imperative sentences

All lUs containing imperative verb forms in thistdaet have an
overall falling contour, with the expected prominerat its left boundary
and a reset on each prosodic word. The valuesisytables of the last
word seem to drop quite sharply. This overall canis illustrated in a
boxplot in Figure 5-40.
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Figure 5-40 The mean FO values of the syllablesiimperative sentences. Words are
separated by vertical lines.

The values for each of the correlates of mean ¥€yrsion size,
final velocity and duration are shown in graph&igure 5-41 below. The
values are shown for the first and second syllainl¢ise IUs, and then for
the penultimate and last syllables in the finalavor

The measures of the correlates of mean FO (F (37355,
p=.000), final velocity FO (F (3, 76) =3.332, p=402nd duration FO (F (3,
75) =5.227, p=.003) vary significantly accordingfte position of the
syllable in the 1Us.

The mean pitch values in the first and seconidlisids display the
pattern associated with the pitch peak at theblefindary. In the final
syllables, mean FO values decline quite sharpiyftioe penultimate to the
last syllable, with averages of 242.42Hz to 213 88Fhe steep decline is
also conveyed by the wider pitch excursions insyllables at both edges.
The patterns of final velocity in the penultimateldinal syllables are very
similar to those of declarative sentences, witluealof -22.89st/s and -
8.14st/s, with the same interpretation as a [l@ngét.

The final syllables are markedly longer than thatsthe left
boundary, by almost 40ms, with respective valueE28f62ms, 126.84ms,
161.89ms and 179.29ms.
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Figure 5-41 The average of mean FO, excursion sifmal velocity, and duration in the
1%, second, penultimate and final syllables of impetive sentences.
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5.4.3 Summary: imperatives

The measurements indicate a steep falling contailnearight edge
in imperatives, evidenced by the wide excursioesiZ he final velocity
values in the penultimate and final syllables ssggdglow] underlying
target.

Perceptually, imperatives are uttered with moreddahan
declaratives, but this will have to be confirmedater research, when

recording conditions make it possible to test isligrmeasurements.

5.5 Comparison between declaratives, interrogatives
and imperatives

To conclude this section, a comparison is made dmtvthe contours
in declaratives (sentences formed of one 1U), iogatives and imperatives,
particularly as they seem to share a similar fgléontour.

The dataset comprises the IUs analysed for thelsidezlaratives
which all had falling contours. In interrogativéise falling contours of the
information and polar questions are distinguisksdtheir encoding was
found to differ. The subtypes of interrogatives ot distinguished for
rising and fall-rise contours, as no significarifatence between them was
found (85.3.3). Imperatives only have falling cant Only the first and
second syllables and the penultimate and finahbldk in the IUs are
retained. As the patterns for each of the subtijpee already been
described, the comparison will seek to establisantl how, they vary.

The mean pitch varies significantly between théed#nt
contours/sentence types (F (5, 584) =39.691, p¥.M@XXxlaratives differ
from all other types and so do the imperatives)emMfie interrogatives form
a subgroup of their own. The averages are showigure 5-42. Of special
interest are the falling contours, which show g&itence types are
distinguished by a different register: imperatihase the highest overall
values, declaratives the lowest, and the interrogglie somewhat between

these two extremes.
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Figure 5-42 A comparison of the mean FO values dfi¢ syllables at the left and right
boundaries of declarative, interrogative, and impeative sentences, distinguished
according to their contours.

Although the differences in excursion size do eaich statistical
significance, it is interesting to note the widewwsions in the first syllables
of the imperatives. The interrogatives with a gsaontour seem to have a

less salient pitch excursion, at least in the nenpgheral syllables.
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Figure 5-43 A comparison of the excursion size vads of the syllables at the left and
right boundaries of declarative, interrogative, andimperative sentences.

The measures of final velocity vary significantigtiveen the
sentences types (F (5, 577) =3.999, p=.001) (Figw#é). All the falling
contours have very similar patterns. The mostisigiy alike are those of
declaratives and information questions, while pglagstions are
distinguished by their lower values in the penudtiensyllables. The pattern

for the imperatives is also very similar, at thghtiboundary, but differs at
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the left boundary, with much lower values in thes® syllables.
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Figure 5-44 A comparison of the final velocity vales of the syllables at the left and
right boundaries of declarative, interrogative, andimperative sentences.

The different sentence types/contours do vary Bagmitly in their
syllable durations (F (5, 599) =2.707, p=.020).e Bignificant differences
are between the durations of the polar and infaonajuestions with a
falling contour, and the interrogatives with afadle. The values are indeed

surprisingly close in the final syllables for dletsubtypes.
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Figure 5-45 A comparison of the duration values athe syllables at the left and right
boundaries of declarative, interrogative, and impeative sentences.

5.5.1 Conclusion and discussion: comparison of sent ence types

In the PENTA model of intonation, it is assumed #w&ch
communicative function has to have at least oneidant encoding
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characteristic for it to be identified by the heaf@ne basic assumption on
which this chapter is based is that sentence tgpeedifferentiated by
prosodic means in Jaminjung. The comparison betweptence types
yields an important result: although declarativetgrrogatives and
imperatives are all predominantly uttered with l&irfg contour, they are
clearly differentiated by pitch register — declaras use lower reaches,
imperatives higher reaches, and interrogatives sdraee in between.
There are some other differences in the sentempes tiyvestigated. The
fall-rise and rising contours are found in intembtges of both types, as well
as in the first IUs of complex declaratives, b aot attested in
imperatives. These contours can be interpretedmscation rises, but
they are not being used systematically in this fion¢ and the lack of other
clear motivations for their use would warrant ferthesearch.

Imperatives and the polar questions with a faltogtour have
steeper falling contours, as shown by their wideuesions and more
extreme velocity values, making them the more nthgtauctures.

The findings reported here for Jaminjung, partidyifor the
contours of the interrogatives, is not unlike thfmsend in other languages
of Australia. King (1994:144) reports very simifaatterns in a study of
Dyirbal, a language of Northern Queensland, whefiermation and polar
questions exhibit the same falling contour, but rel&7% of the tokens
analysed end in a ‘high final boundary tone’. Tlaétgrns of interrogatives
described by Bishop and Fletcher (2005:338) foirgBi@un-wok also
resembles those described here, including thezegn of the falling
pattern on the penultimate syllable.

The lack of a rising pattern in interrogatives nb@yassociated with
socio- or ethnolinguistic considerations. One efthconsiderations
concerning Aboriginal culture is the importancéindlirectness’ in social
interactions. Indeed, Eaf$1988:105ff.) points out that although
Aboriginal social life is very public, “the Aborigal way of interacting

indirectly preserves a considerable degree of patgqwivacy”. She further

% Her observations are based on her work in Soutli@asensland.
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states that Aboriginal people use different stigthan do English
speakers in seeking information.

Questions are used to find out about another'stkavements, and

country, but not to seek substantial informatiarchsas important

personal details, a full account of an event, ergkplanation of
some event or situation. In these situations ictlisgategies are

used: the speaker contributes some of their owwladge on a

topic and then leaves a silence, to lead the pexstbrthe

knowledge to impart information. Important aspexftsubstantial

information-seeking are the two-way exchange adrimiation, the

positive, non-awkward use of silence, and oftersmarable time
delays (frequently several days) between the trotieof substantial
information-seeking and the imparting of informati@ades

1988:107).

The same patterns of language use are found amasgstjung speakers.
While they do occur, direct questions tend to baided, and repetitions and
other strategies are used to seek confirmatiorremaest further
information. The common use of tag questions inidamg, of which two
are analysed in this chapter, is a case in point.

In a wider perspective, although the correlabetween rising and
falling contours, and questions and assertionpes/ely, is amply
recognized in the literature (see Ladd 1996 faréew), some authors, such
as Nilsenova (2006), show that rising intonatiorsionot always go hand in
hand with question intonation and proposes thapthmeary linguistic
interpretation of final rises is uncertainty (ratbigan questioning). Another
interpretation is suggested by House (2004), basealstudy of Swedish
where final rises are also optional in interrogasivHe makes use of the
categories proposed by Bell and Gustafs999) to categorise utterances
according to whether the speakers try to retrief@mation, or whether
they are seeking feedback (socializing). He finddence that the final rise

in the material analysed is a signal of socializingile the final low is a

®1 Developed for the annotation of the August spat@mpus.
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signal of information seeking. He goes on to lihistinterpretation with the
biological codes proposed by Gussenhoven (2002h&universal
meanings of intonation. Gussenhoven proposes toges: a frequency
code which implies that a raised FO is a markesubimissiveness or non-
assertiveness and is therefore associated withignestonation; an effort
code which implies that articulation effort is irased to highlight
important focal information producing a higher B@d a production code
which associates high pitch with phrase beginn{ngsv topics) and low
pitch with phrase endings. House goes on to liekfithal rises in
‘socializing’ questions and the falls in ‘informaiti seeking’ questions with
the frequency code.

This section has established clear differencélsarencoding of
declarative, interrogative and imperative sentemcdaminjung. Whether
these differences are culturally motivated, or \wkethey are artifacts of
more universal prosodic phenomena is beyond theesobthis research and
will have to remain a subject for further research.

To complete this inventory, two more subtypes afisks will be

analysed, vocatives and quoted speech.

5.6 Vocatives

Vocatives are informally defined as nominal fornsedias address
or in addressing people. Two basic functions aus tfiven to vocatives,
they are used either aalls or asaddressesCalls are designed to catch the
hearer’s attention while addresses simply aim tomtam or emphasize the
contact between the speaker and the addresseek{Zt8@4). Vocatives
have posed a challenge to prosodists because ribexgaally associated
with specific, or ‘stylised’ intonational pattertigat are not easy to account
for in compositional models of intonational meaniNgspor and Vogel
(1986) state that in languages that make use of,ttiteey are set off from
the rest of the sentence by some special intonatadrthat they obligatorily
form independent intonational units. For EnglishAM theory, their

pattern is described as a H* IH- L% standing foloavnstepped high
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phrase tone ending in a low tone. Further, it ggested that these contours
may change according to their position in the sege

This section will present an analysis of vocativedaminjung.

5.6.1 Dataset

The vocatives analysed in this dataset are addreaeer than calls,
used to emphasize the contact with the listen&naittered in a context of
language elicitation when the speaker addressdmthest, using their
subsection name, usually a three-syllable wordigsNambijin, in
example (112) in Figure 5-46.

(112)
nginju=biyang burr-angga=mindi Nambijin
PROX=now 3PL-go=12du <subsetti

'Here now, they are going away as we can see, Niarhbi
[JM:CS07_62_01]

400
L] q
3001.... .. o .‘o..... .O.u
2004 oo '."““."0'"."""”. ."'"-.. ooos0er
*
T\J\ (1]
z 1004
4
<
g ngin ju bi |ya| bu rrang ga min di . nam bi jin
nginju=biyang burrangga=mindi Nambijin
dem=clitic v=prn n
here now, they are going away as we can see Nambijin
0.1818 2.047
Time (s)

Figure 5-46 A vocative in sentence-final positiorysed as an address.

In Jaminjung, the vocatives form an intonation whitheir own and
tend to occur either sentence medially or in sexgdimal position. In the
prosodic sentences in this dataset (14 tokenspdbiion of the vocative in
the prosodic sentence is labeled, as well as thanber of syllables and

relative position.
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5.6.2 The correlates of vocatives

The pitch contour in vocatives is found to risaihbut one token in
the dataset, a pattern that is not influenced bypthsition of the vocative in
the prosodic sentence. The mean FO of the firsgrekand final syllables

are shown in the boxplot in Figure 5-47.

350

= —
c 250
i
£ 2007
1507
o
O
100=
T T T
first second final

syllable position

Figure 5-47 The mean pitch of the syllables in votiaes, showing a rise in values.

The measurements for all four correlates are showiable 5-9.
The mean pitch has been mentioned above. The ésgwige in the last
syllable is greater in the final syllables tharthe preceding ones, indicating
a sharp rising movement. The measures of finalotglsuggest that the
rising movement is initiated right from the firstlable. The low values of
the final syllables suggest that the underlingetrg probably a [high]
rather than a [rise]. The durational values follbw expected pattern of a
longer syllable in initial position, a notably stexrmid syllable, and a final

syllable marked by a longer duration.
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Correlate Sggfﬂtc))lr? Mean Std. Dev N
mean FO first 212.94 44.75 13
second 231.39 45.47 14

final 268.99 49.85 14

excursion_size first 2.09 1.75 14
second 2.09 0.81 14

final 4.93 2.60 14

final_velocity first 6.00 17.22 14
second -7.18 22.92 14

final -2.30 18.43 12

duration first 185.39 54.69 14
second 130.39 32.18 14

final 157.15 41.30 14

Table 5-9 Values of mean pitch, excursion size, fihvelocity and duration in the
syllables of the vocatives.

5.6.2.1 Comparing the vocatives to the surrounding IUs

The specificity of the patterns for vocatives cafyde understood
by comparing them with the surrounding IUs. The #dgcent to the
vocatives are retained for this comparison, eitfmenediately preceding or
following it. Given the heterogeneous nature oflthe before and after the
vocatives (uncontrolled for focus, position in #entence, etc), the average
measurements of their syllables presented hecelis treated with caution.
The syllables at the left and right boundarieshefunits are retained, that is,
the first and second, and the penultimate andasteslyllables. The patterns
are shown in the graphs below. The vocatives ave/slin a continuous
line, while the preceding and following IUs are wiman dotted lines.

The 1Us adjacent to the vocative display the exgbpiatterns of
mean FO (Figure 5-48) associated with declaratbregours - a slight
increase at the beginning of the 1U, and a decrdasaghout, ending with
a slightly higher value on the final syllable, iodiing continuation. The
vocatives however have a different pattern. Theseery little indication
that they are set off by a pitch reset and theglsavery steep increase in

pitch throughout.
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Figure 5-48 A comparison of the mean FO values it¢ syllables of the IUs preceding
and/or following vocatives (shown in a continuousre).

The excursion size varies significantly betweengyiables in the

IUs (F (18, 109) =3.065, p=.004). The pattern afuggion sizes in the
adjacent IUs is not unexpected, the syllableseteft and right edge having

wider excursions. The vocatives are distinguished fery salient

excursion on their final syllables, with an avera§®.1st.
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Figure 5-49 A comparison of the excursion size vads in the syllables of the 1Us
preceding and/or following vocatives (shown in a edinuous line).
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As to the final velocity, the differences in theasarements are not

significant. The low positive values in the firgtlables and a movement

towards zero in the subsequent syllables, combiittdthe mean FO

measurements, suggest not a [rise] underlying tabgéa [high] target in

the vocatives.
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Figure 5-50 A comparison of the final velocity vales in the syllables of the IUs
preceding and/or following vocatives (shown in a edinuous line).

The differences in syllable duration are significén (8, 109)

=2.444, p=.019). Vocatives appear to conform topidueern of final syllable

lengthening that is expected in an IU (even imglstword one), but this

last feature seems to be fairly attenuated, pdatiguwhen compared to that

of the preceding IU, as shown by the values of#ties of the final to the

penultimate syllable: 1.8 in preceding IUs to lii¥Yocatives.
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Figure 5-51 A comparison of the duration values ithe syllables of the 1Us preceding
and/or following vocatives (shown in a continuousre).

In short, vocatives have an easily identifiablengscontour. They
are marked by a rising pitch throughout and byrgd@xcursion size on
their last syllable. The values of the final vetgandicate [high] underlying
targets. The position of the vocatives in the pdossentence does not

influence its prosodic encoding.

5.7 Reported or ‘quotation’ speech

Repeating what another person has said, or pasipgra their own
words are two strategies available to speakerayriamguage to report on
what someone else has said. Marking quotationdicaly is very
common in Jaminjung, and is easily recognisabklithe speakers’
utterances, giving texture to Jaminjung narrateaes other forms of speech.
This section will establish the parameters useshtinde quotations.

Evans (2009) proposes a tri-partite categorizatfaeported speech based
on deictic elements: “(a) direct speech, in whiwh perspective of the
original speaker is completely maintained, (b) iadi speech, in which the

perspective is entirely assimilated to that ofréygorting speaker (c)
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biperspectival speech, in which the twin perspestiof original and
reporting speaker are simultaneously coded at eedgyant points “.
Aikhenvald (2004:132) reports that some Australaamguages make do
without indirect speech constructions. In Jaminjuegorting speech
usually involves a direct quotation, and is thusoagted with the first of

Evans’ categories.

5.7.1 Dataset

The constructions analysed in this section arquadtations
introduced by an IU containing a quotative vernfqusually the SAY/DO
verb-yu(nggu) and an IU that consists of the quotation itsnetimes
followed by other IUs, similar to English utteraseich as ‘the old man
said “there is one by the river”, and the kids wenbbok that way’ There
are a few tokens where the verb is omitted, thalsggresimply stating who
is talking in the subsequent quoted speech, aglyaiften used in the
course of a longer narrative, i.e. ‘Paul now: “tisia big fish, this one”

The 1U containing the quotative verb can also lze@dl after the quotation.
Blythe (2009) refers to these constructions, in @ithe variants described
here, agjuotative expressiona term which | will adopt in this section. The
working hypothesis, based on perceptual impressisrisat these 1Us are
marked by both a higher pitch register and wid&stpexcursions.

The dataset consists of 24 IUs. A typical example] of reported
speech in the form of direct quotation is giverfrigure 5-52. The quotation
follows the verb, starting with the Kriohaitbi ‘maybe’ and ends with the
verbganinyba it bit you'. The speaker continues with her narrative in the
next prosodic sentence. Both prosodic sentenceshaken in the figure to

show the context in which the quotation occurs.
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(113)
en burru-yu=rrgu <maitbi> gainy-ni
and 3pl:3sg-say/do.PST=1sg:0OBL maybe ntigede-ERG

ganiny-ba burr-ijga-ny birdij burr-ina
3sg:2sg-bite.PST 3pl-go-PST find  3pl:3sg-chop.PST

<thet> jalarriny
that  centipede

‘And they said to me, “maybe a centipede bit yaditiey went (and) found the
centipede,’
[IP:ES97_03 02]

400 j
300] f,V
2004 ; e —— - -
Y ~ e
N 1004
<
= 4
.E’ en |bu|rrulyurrgumait bi | ja | la friny| ni |ga|niny| ba . bu| rrij [gany|bi | rdij jou rri|nathet ja [la| rriny
en |burruyu=rrgu| maitbi | jalarriny-ni ganinyba burrijgany | birdij | burrina thet jalarriny
KR v=prn KR n-case \ Y cov Y KR n
and they said to me, “maybe a centipede bit you” they went (and) found the centipede
0.158 4.327

Time (s)

Figure 5-52 A typical example of reported speech ithe form of direct quotation. It is
shown by a bracket, starting withmaitbeand ending withganinyba.

The syllables in the prosodic sentences are lalzdeadrding to their
positions within the 1U; the position of the IUtime prosodic sentence is
also coded. A further code is added to locate tlwtadive verb, indicating
whether it is found in the 1U preceding or followgithe quotation. The
syllables containing the minimum and maximum pitckhe prosodic

sentence are also coded.

5.7.2 The correlates of the quotative expressions

The general profile of the utterances in the datas#ustrated with
boxplots in Figure 4-53. The top pane shows theaaeemean pitch and the
bottom pane the pitch excursions of the syllalllzdy the boundary
syllables are shown for the preceding and followldg to avoid

overcrowding the graphs. The IUs are separatecehtycal lines.
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The higher register of the quoted speech is vepaagnt in the mean pitch
averages. The first IU (left portion of the graptgrresponding to the U
containing the quotative verb, is distinguishedtbyery low overall pitch
values, which is unusual in the first IU in a compbkentence (85.2.3.2).

The pitch minima and maxima in the prosodic sergagice an
indication of the pitch expansirof the quoted material. In this dataset, the
pitch minima are more likely to occur at the righige of the prosodic
sentence, in 41.7% of cases, but they can alsa edtwer in the first IU or
within the quotation. The pitch maxima, on the oth@nd, are always found
in the quoted material. The counts are shown inela0.

Finally, the pitch excursion values indicate tlne first syllables of
the quotative expressions are uttered with pagrtylwide excursions.
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Figure 5-53 The values of mean FO and excursion seiin the IUs surrounding the
quotative expressions. IUs are separated by a vettl line.

. Prec_IU Foll_IU
FO min and max Prec_IU (quot-verb) quot (quot-verb) Foll_IU Total
min Count 3 4 7 4 6 24
% 12.5% 16.7% 29.2% 16.7% 25.0% 100.%
Count 0 0 24 0 0 24
max
% .0% .0% 100.0% .0% .0% 100%

Table 5-10 The location of the pitch minima and maixa in the sentences containing
quotative expressions.

Finally, the measurements of the correlates arepeoed between
the quotative expressions and the syllables avdl@daries of the
surrounding I1Us.

Differences in mean FO according to syllable positre significant,
particularly distinguishing those of the quotatesgressions from all others
(F (9, 213) =2.617, p=.007). When the precedingfatidwing IUs are
coded according to whether they contain the quaaterb, the results
indicate that the IUs with a quotative verb tenthéve lower mean FO than
other 1Us, both when they occur before and aftergiotation. The patterns
are shown in Figure 5-54.

The differences in excursion size are not significa the syllables
of IUs before and after the quotative expressibaosagain that of

quotations differs from all of these. As shown igufe 5-54., IUs with the
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quotative verb seem to have less salient variaiioegcursion sizes from

syllable to syllable, suggesting a flatter contour.

The final velocity values do not differ significntThe IUs have

values that seem to follow those in other declaeatbnstructions.

The values for duration show significant differembetween both
the types of IUs and the positions of the syllalblghin them (F (2, 212)
=4.121, p=.018 and (F (9, 212) =3.182, p=.001) dhrations of the
syllables in quotative expressions follow the sgragerns as in the other

IUs, except in their final syllable which is muadnber, as shown by the

ratios of the durations of the final to the pemuadtie syllables, which are
1.23 to .89 (without verb) and 1.06 (with verb}te preceding IUs, or 1.05
(without verb) and 1.06 (with verb) in the follovgrhUs.
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Figure 5-54 The average values of mean FO, excursisize, final velocity and duration
in the syllables of the IUs surrounding the quotatin expressions.

To conclude, the quotative expressions analyséuisrdataset have
a raised pitch register, a wider pitch excursiaor a considerably
lengthened final syllable. Despite the important#e pitch movements at
their left boundaries, the pattern of underlyingipitargets is not different
from the default declarative pattern. The initiebpinence is more salient
in direct speech, a characteristic also noted farlgiti (Chapman 2007).
As to the surrounding 1Us, those containing thetgtine verbs tend to be
uttered with a lower register, whether they ocafoke of after the quoted
material.

There is no doubt that the use of prosody in quartagpeech has
much wider scope than that of a single utterandeem\istening to
Jaminjung speakers telling a story or even in csat®ns, it is apparent
that they mark the speech of various participaptshanging the intensity,
pitch and even rhythm of their voice. Some reseachave sought to
describe these patterns, for instance, the extensg of prosodic means to
track referents in the context of reported prigdeiaction by speakers of
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Murriny-Path& is studied in detail by Blythe (2009:250ff.). Bstahing
how prosodic patterns span wider stretches of $pdecthey narratives or

conversations, remains a subject for further reteisr Jaminjung.

5.8 Conclusion: sentence types

In this chapter, the encodings of various consimasthave been
described. They can be summarized as follows:

The default declarative contour is characterizediypverall decline
in pitch. IUs are set off by a pitch reset; theydia prominence on the first
syllable, which is associated with the encodinfpotis. The first syllable
may have a [high] or a [fall] depending of the imf@tion structure of the
IU. It is followed by a sequence of [mid] targeasd demarcated by a final
[low] target.

In complex declaratives, when they consist of asssion of verbal
clauses, the most common pattern is for a repetdfdhe default
declarative contour. IUs are usually bounded byspaubut they may adjoin
each other without any break.

The first IUs in complex sentences can also haad-aise or a
rising contour. In the fall-rise contour, the pitetis, as in a default
declarative contour, until the final syllable in i there is a clear rise.
These syllables receive a [rise] pitch targethinrising contour, the rise
start at the beginning of the IU-final word, thenga[rise] target is realized,
sometimes from the penultimate syllable.

First IUs can also have a level contour which isked by lower
pitch values throughout and lesser pitch excursidhsir final syllables
have [mid] underlying pitch targets and are marxgdbnger durations than
those in both falling and fall-rise contours.

IUs that are iconically lengthened are not long&el contours. At their left
edge, they have pitch patterns that are like tobsiee declarative contour.

® A non-Pama-Nyungan Australian language of Nortfemitory of Australia, probably

related to the Daly group.
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Pitch is then maintained at that level, thus givimg impression of a
‘stylized high contour’. They have [mid] targets thre lengthened segment,
including the final syllable.

Another contour is described for the second IUgdtrer sentence-
final, as they could well occur in sentences witbrenthan 2 1Us), termed
the secondary prosodic contour. It usually coingidéh non-finite
predicates and afterthoughts (but may also app$pme verbal clauses)
which functionally bring in new information relatéal the main clause,
either delimiting the event of the main predicatéime and space, or
specifying one of the referents. It often occuteradn iconically lengthened
first 1U. It is characterised by a high registedansteeper pitch decline. It
may also have [fall] underlying targets at the tigtige.

Other NPs may form an IU of their own in secondifpms, such as
reactivated topics. They are set off by a pitcletdsave a gently falling
contour with low mean pitch values throughout, dimdinished pitch
excursions.

As to interrogatives, the falling contour is mostranon, accounting
for nearly 60% of the tokens in the dataset. THeife, marked by a rise
on the last syllable, is also frequent, found irenthan 30% of the tokens,
while the rising contours account for the remairtimigens. The fall-rise and
rising contours are fairly evenly distributed beénegolar and information
questions. The two types of interrogatives aramdisished in that most
polar questions have more marked values than irgbom questions. The
three contours, when they are uttered in interregst use a slightly higher
pitch register than declaratives with the sameaanst

Tag questions are commangih andinit, meaning ‘isn’'t it’,have a
rising contour, andurra, meaning ‘right?’, has a falling contour.

Imperatives are also uttered with the default datilze contour, but
with the highest pitch register. They have widerwgzions on all their
syllables, and the prominence at their left boupdamore salient than that
of the other types.

Finally, vocatives are usually uttered with a staemg contour,
evidenced by the large excursions, most notablheimn last syllable. The

final velocity values indicate a [high] underlyiteyget. Quotative
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expressions for their part tend to have a defadtatative pattern, but are
uttered with a raised pitch register, wider pitglowesions, and a
considerably lengthened final syllable. The surdhng 1Us, particularly
those that contain a quotative verb, are uttereld avlow register, whether
they occur before of after the quoted material.

A schematic representation of these patterns sged hereafter.
Markers on the left indicate the ‘normal’ pitch gan The three short
vertical lines at the right edge indicate creaksnes

simple declarative

complex sentences IUs seperated by a pause

complex sentences without pause
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complex sentences first IU level

complex sentences first IU fall-rise
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complex sentences first IU falling - second IU secondary prosodic IU
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complex sentences first IU lengthening - second 1U secondary prosodic IU
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imperatives - falling with higher register

N

interrogatives - polar falling

N

interrogatives - information falling

N

interrogatives - polar or information rising
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interrogatives - polar or information fall-rise

BN

interrogatives - tag gurra first falling - second falling

S

interrogatives - tag ngih and init - first falling - second rising
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guotation speech - first declarative, less excursion
second quotation high register, expanded range - third falling

imperatives - falling with higher register
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Chapter 6 Conclusion: the prosodic contours of
Jaminjung

Prosody is one of the fundamental components guage. In the
last decades, a renewed interest in intonationesudhs provided important
insights into its workings as well as its interan8 with other linguistic
components. Because some aspects of its realizagospecific to every
language, we stand to learn a lot by examininglggioally diverse
languages. In recent years, interest has growngardenting and
describing intonational phenomena in lesser-knonenolangered
languages. As a case-study, this examination ahtbeational patterns of
Jaminjung helps our understanding of the langutsgdf,iand that of
prosodic patterns amongst Australian languagesptrats that are shared
by most of the languages studied so far.

In this chapter, | will first appraise the mode&dsn this study; |
will then summarize the main findings of the prexsa@hapters and their
implications for Australian linguistics and intor@atal typology. | will point
to areas worth considering in further studies althregway.

The PENTA model (Parallel Encoding and Target Agpration)
has been used to make this description of the atikmmal patterns of
Jaminjung. It is the first time the model has besed to provide an overall
description of the intonational patterns in onegylaage; it is also the first
time it has been used with unscripted speech, de macessary in the
Jaminjung context.

The model has two major advantages: firstly itoacds for the fact
that intonation and its most obvious manifestattbe,surface FO contour,
serve many functionat once;secondly, it provides tools for a quantitative
evaluation of the prosodic parameters used to encothmunicative
functions, with no a priori decision as to whabids not valid information

in the signal. This avoids the risks of a desaniptbased on a ToBl-like
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annotation systeff) particularly when only one transcriber/annotdtbe
main researcher) is available, and native spealarsiot be expected to
participate in the analysis.

PENTA assumes that communicative meanings areataite of
prosody, and that there are biophysical mechanisatunderlie speech
production. In the model, observed FO contourdtaeutcome of
implementing pitch targets, which are synchronegt the syllable,
through encoding schemes that specify the melathaigpves (including
pitch range, articulatory strength and duration)}his manner, the PENTA
model both describes and explains FO patterngénautces. Importantly,
PENTA does not specify the encoding schemes fpeaific language;
these need to be discovered through empirical tigag®ns in which
potential contributors to surface FO contours getesnatically controlled
(Xu 2005:246). This has informed the methodologéedisions in this
research: in a first step, communicative functibage been delineated, then
clear examples of their instantiation in Jaminjwege selected, the
parameters used in their encodings were then saughThe PENTA
model also makes it possible to apply quantitatnethods usually reserved
for larger corpora to relatively limited datasetsl dhus makes patterns
more easily discernable and verifiable.

In a way, and as pointed by Ffidhe encoding schemes that specify
local pitch targets could roughly be compared tom@al grammar’ in
intonational phonology, in the sense that they ttutes the link between the
communicative functions and the surface FO contdawever, unlike in
intonation phonology, other parameters are alssidened, so that pitch
range, articulatory strength and duration can hésepecified in the

encoding schemes. Furthermore, while descriptiasgd on models such as

& See Wightman (2002) and Dilley et al. (2006) faliscussion/criticism. In short,
although reasonably high agreement amongst lablederbeen found, systematic
disagreements exist, indicating that some intonatievents may be harder to identify, or
possibly flaws in the methodology.

® From the Function- and production-based modelirgveedish prosody project
http://www.ht.lu.se/0.0.i.s?id=23922&p=212
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the AM theory may perform reasonably well in ddsicg surface FO
contours, they lack in explanatory power; with mwious link between
phonetic and semantics; indeed while the AM moddtisnate aim is to
link the grammar (phonological) to the communicativnctions of
prosody, this is usually not an integral part & thodel.

Some of the findings reported in this research,dw@r, pose some
challenges to the model. In the encoding of focusristance, the length of
the word in focus impacts on the encoding, sugggshat the domain of
the encoding scheme could be the prosodic foataustf the syllable. This
in fact does not go against the basic principlpasfllel encoding via
articulatory execution that is at the core of thedel as PENTA has no
restriction on the temporal domain of an encodctiesme. Rather, the
restriction on the syllable as a temporal domaieidocal pitch targets and
is based on empirical findings.

Further,the present results may be interpreted as helpictatify the
nature of targets under PENTAhey are phonetically distinguished through
a combination of FO characteristics, including slgpeak and valley
alignment, global pitch range, and relative heighthis research, the
measurement of final velocity was used for the firme with unscripted
speech data, and has shown to be a fairly reliallieator of the underlying
pitch targets with the Jaminjung data, althouggtiit needs to be used in
conjunction with auditory perception and a visupection of the pitch
track. Further experimentation and comparable a@esalyith other
languages may continue to strengthen its validibyably with taking the
measurements at 30ms before syllable offset.

Importantly, some of the findings reported hereldamot have been
captured if other models had been used, highlightie descriptive strength
of the PENTA model. This is most strikingly exeifiptl with the
difference in register between the three main seetéypes, declaratives,
interrogatives, and imperatives, or the specifidiJtarget and its alignment
associated with focus. Another aspect is that iéhpscaling’, understood
here in the sense of variations in FO excursiomsghwplays a part in the
encoding of contrastive categories in Jaminjungh&éhAM model,

intonation consists of linearly concatenated looaés, and surface FO comes
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from interpolation between these local tones. Theehonly recognizes local
pitch accents and edge tones as phonological amitspitch scaling’ is
deemed not to have a phonological role.

This study of intonational phenomena in Jaminjusguaned three
main functions of intonation: chunking the flowsygeech into units of
various lengths, marking information structure gatées, notably topic,
focus and contrast, and distinguishing sentencestyp

In Chapter 3, | examined the prosodic constitueanfaminjung.
Four units are proposed. Prosodic words, phrasdtitoents, IUs and
prosodic sentences. This study is unusual in piogedearch in its
examination of a unit larger than the IU. It haswh that particular
contours coincide with the final boundary of prasagkentences i.e. the
[low] targets, and further that larger units indesthblish coherence
between ‘primary’ and ‘secondary’ units (chapter 5)

More specifically, prosodic words, which consisttohtent words
and their associated bound morphemes, are the darhairess which falls
on their first syllables, cued by longer duratiow digher intensity. Phrasal
constituents, which correspond to NPs, complexipagels, non-finite
predicates, and particle groups, are set off hyallgitch reset, with the
consequence that the declination line appears taled. They also display
some final lowering at their right-edge, which @ associated with
phonation events. The two larger units are the Whsch correspond for the
most part to clauses, but can also be dislocasrdesits, or interjections;
and the prosodic sentences, which may consisteésgcally connected
independent clauses, or a main clause with a sufatedclause or
dislocated element. 1Us and prosodic sentencelsadheset off by
substantial pitch resets, smaller in IUs than meseces. At the right
boundary, both larger units are lengthened; paaftesIUs are usually
shorter than those after sentences. Both IUs amgbdic sentences have
final lowering, their final syllables receiving ] target. The right-edge
lowering is not, however, without exceptions asorégd in chapter 5.
Speakers sometimes use breathy phonation at thefédd, and creaky

phonation at the end of prosodic sentences.
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In short, the units are distinguished at their befindaries by pitch
resets which increase from unit to unit. This t@®eounts for some of the
observed pitch movements on their first syllabesépt in prosodic words
which are not reset), here the [high] target asgediwith the grouping
function. Note, that this is not the sole pitchravihat coincides with the
left boundary, as a [fall] target is associatechvfite marking of focus as
shown in chapter 4. The correlates observed aigheedge of the larger
constituents, FO lowering and syllable lengtherangcues usually
associated with finality in many languages. Theairagas the measures
display a gradience, it could be argued that prpsimeés not mark finality
in a categorical manner. The strongest cue foidietification of the units
is the affinity index, which clearly delimits theur units. The values of the
IOI (inter onset interval) of the units indicatattstronger dependencies
between immediately adjacent units correlate witveaker boundary
between them. Phenomena at the word and phradeneutl warrant
further investigation, particularly the encodingatifics as a group
distinguished from affixes, and between specifienbers of the group.

As current typological classifications of intonatiare mainly based
on word prosodies that is, whether words can conéiical stress, pitch-
accents, or lexical tones, these distinctions fogthe criterial definition in
the classification of the tonal structure of langesleading to classes such
as intonation languages, tone languages and ppsdsal pitch-accent
languages (Ladd:1996, 2008). In this sense, tligigs for Jaminjung are
in accordance with those of other Australian lamggsathere is nevidence
of lexical tone or pitch accents, although ‘stressturs on the first syllable, a
feature which is interpreted in this context avisgyas a marker of the
‘grouping’ function and which places Jaminjung amgstrintonation languages.

In chapter 4, | investigated the encoding paramseiesome major
information structural categories. This study s finst to provide such an
in-depth prosodic analysis of IS categories in asthalian language. Three
focus domains and two major topic subtypes, andhdtien of contrast
were examined. Some attention was given to infaonadtructure-related
clitics such as marlang‘GIVEN’ and =gun ‘CONTRAST".
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As for the realization of focus, a prominence iardeon the first
syllables of the initial word of the constructianfocus. In comments, it is
often the coverb, thus signaling its greater semaveight. The constituent
in focus usually is in L position in an Intonation Unit (but following any
topical constituent), which accounts for much @& tord order variation
observed in Jaminjung. A [fall] pitch target is @sisited with the first
syllables of focus constructions. Its alignment naagy with the length of
the focused element, thus longer words may hatga][on the first
syllables, the [fall] occurring only on their secosyllables. Prominent
syllables are also marked by wider pitch excursemms longer durations.

This research has paid special attention to theddng of focus
according to its scope. A comparative analysih\ode¢ focus domains was
conducted, including argument, comment and sentiermces. Such analyses
are rarely done in prosodic studies, most partibutgncerning sentence
focus which is rarely researched and has not dféam considered in works
on Australian languages. The results showed aagoadin the prosodic
correlates according to the scope of focus, froendhst marked sentence
focus domain to the most marked argument focus dowmisgh the comment
focus domain in between. Most notably, the sentéomes domain seems to
lack a clear prominence.

These results conform to analyses of other Auatmmdinguages in
establishing the IU-initial, or at least pre-verhadsition (following any
topical constituents) as the position of focusedstituents (and the locus of
prominence in when the focused constituent includeserb), and in the
use of an expanded pitch range in focus markingastnot been possible,
because of the spontaneous nature of the spediod datasets used in this
study, to determine whether the expanded pitche@goupled with a
post-focus compression, as noted in typologicaleide languages such as
Mandarin and English. The assignment of a [fali¢ipitarget on the
prominent syllable in the focused constituentsamihjung is also
consistent with the patterns in other Non-Pama-Ngnranguages, but
unlike the Central Australian language Warlpirt, ¥¢hich no culminative
marking is described. The specific marking of argatrfocus (or narrow

focus as it is often referred to) often distingesibetween languages that
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mark narrow focus through word order (without nseey changing
intonation pattern), such as Spanish and Italiad,those that mark it
through intonation alone (i.e. without a focal wardler), such as English or
German (Ladd 1996). Jaminjung falls somewhat imwbeh these major
classes, in that the argument in focus is usuatlyed into the first position,
the favoured position for focus marking by prosqaliominence, but the
parameters used to encode its prominence are @smsalient, placing
Jaminjung amongst languages that use both mechswisfocal marking.

Other information structure categories tested ihetlitopics and
contrast. Topics do not receive a prominence aadrarked by a [high]
target on their initial syllables. The prosodic eding of topics follows a
scale of ‘givenness’, where more given topics ass Imarked than less
given topics. The presence of the clitimarlang ‘GIVEN’ correlates with
lowered mean pitch of the entire topic constituarterever it occurs.
Contrast in focused arguments and topics is encaiteca [fall] target on
the initial syllable and with a wider pitch excursion all the syllables of
the contrastive element. This last feature markdrast as an independent
information structure category from focus and topioally, contrastive
elements which also have the clitigun‘CONTRAST’, have less marked
values in their prosodic correlates.

The results reported for the clitissnarlang and=gun lead me to
suggest that the use of morphological markers enites the prosodic
encoding parameters in Jaminjung, either in attémgiar accentuating
them.

In chapter 5, sentence types were examined, imgjudieclaratives,
interrogatives and imperatives; specific constarisuch as the iconically
lengthened constructions, vocatives and reporteddpwere also
examined.

IUs displaying the ‘default’ declarative contoueaet off by a pitch
reset, followed by an overall decline in pitch;ythesually, but not always,
have a prominence on the first syllable (associatéuthe encoding of
focus). The syllables at their left boundaries nez¢argets that are related
to the information structure of the IU. They ardaed by a sequence of

[mid] targets, and demarcated by a final [low] &irg
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When complex declarative sentences consist of @essmon of
verbal clauses, the most common pattern is of etitep of the default
declarative contour, with a continuation of theslof declination throughout
the sentence. Their IUs are usually bounded bygsaimit they may adjoin
each other without any break. There are some vamsto this pattern. For
example, the first IlUs may have a fall-rise orsang contour. In the fall-rise
contour, the pitch falls as in a default declatwontour, to rise sharply in
the final syllable. These syllables receive a [rs&ch target. In the rising
contour, the rise starts at the beginning of thdimidl word, and the [rise]
target is realized from the penultimate syllablestHUs can also have a
level contour, marked by lower pitch values anddegpitch excursions
throughout. The final syllables in level contouesé [mid] underlying pitch
targets and longer durations than those in botimgghnd fall-rise contours.

IUs that are iconically lengthened are not elongjédgel contours.
At their left edge, they have pitch patterns thatlike those of the
declarative contour. Their pitch is then maintaiaethat level, thus giving
the impression of a ‘high level contour’. They hgwed] targets on the
lengthened segment, including the final syllable.

A specific contour is described for some IUs inas&tposition
within a larger unit (prosodic sentence) consisbhgvo IUs. This contour,
termed the secondary prosodic contour, is chaiaeteby a higher pitch
register and a steeper decline, possibly refleciffgll] underlying target in
the final syllables. It usually coincides with nbnite predicates and
afterthoughts (but may also occur in short verbalises) which
functionally bring in new information related tcetmain clause, either
delimiting the event of the main predicate in tiams space, narrowing
event type, or specifying one of the referentssTaintour often occurs after
an iconically lengthened first 1U.

As to interrogatives, the falling contour is mostranon. The fall-
rise, marked by a rise on the last syllable, is &lsquent, while overall
rising contours occur but are more rare. Polariafafmation questions can
both have fall-rise or rising contours. The twodgmf interrogatives are
distinguished in that the correlates in polar goestare more marked, with

wider pitch excursions and a higher pitch registag questions are
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common,ngih andinit, meaning ‘isn’t it’, have a rising contour, agdrra,
meaning ‘right?’, has a falling contour.

Imperatives are also uttered with the default datilze contour, but
with a high pitch register. They have wide excunsim all their syllables,
and a salient prominence at their left boundary.

The comparison between sentence types yields aorian result:
although declaratives, interrogatives and impeesatare all predominantly
uttered with a falling contour, they are clearlffelientiated by pitch register
— declaratives use lower reaches, imperatives higlaehes, and
interrogatives somewhere in between. There are sthee differences in
the sentence types investigated. Imperatives alal goestions with a
falling contour have steeper falling contours. Télerise and rising
contours are found in interrogatives of both tyesswell as in the first IlUs
of complex declaratives, but are not attested jperatives. These contours
could be interpreted as continuation rises, but #re not being used
systematically in this function, and the lack dfi@t clear motivations for
their use would warrant further research.

Finally, vocatives are usually uttered with a staemg contour.
Quotative expressions, for their part, have pastermilar to that of the
default declarative, but are uttered with a raigéch register, wider pitch
excursions, and a considerably lengthened fingdishd. The surrounding
IUs, particularly those that contain a quotativebyere uttered with a low
register, whether they occur before or after thetegd material.

These results could be corroborated and augmentedhe
inclusion of the correlate of intensity, which cdulot be measured in a
satisfactory manner given the recording conditiointhe materials used in
this study. It is probably used in the encodingtoéss and contrast, as well
as in imperatives and reported speech.

Regarding the intonational events associated \eititesice types,
Jaminjung proves to be another language in whifdrmation requests and
questions are not marked with rising intonatiothatright-edge of the 1U, a
situation that has been reported in other Austnidaaguages and in many

African languages. The use of different registerditferentiate between

407



imperatives, declaratives and interrogatives haveen systematically
investigated in other languages so far, to our kedge.

This analysis of the intonation system of Jaminjtings contributes
to intonational typology by supplementing the a@rgtknowledge with data

from the vastly underrepresented Australian langaag
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