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Tone systems of Dinka dialects 
Bert Remijsen (University of Edinburgh) 

Introduction and motivation 

Investigations on tone systems within the same language or among closely-related languages 
easily reveal diachronic divergence – in the inventory of distinctive elements, their realisations, 
and in the contextual tone processes (e.g. Haraguchi 1977, Hualde, Elordieta, Gaminde & 
Smiljanić 2002, Riad 2006). In this study, I apply this cross-dialectal approach to Dinka, a 
Nilo-Saharan language with over 2 million speakers in Southern Sudan. There are two earlier 
studies on tone in Dinka: Andersen (1987) and Remijsen & Ladd (2008).  

The first goal of this research is of a descriptive nature: to arrive at a descriptive analysis of the 
phonology and the phonetics of tone in Dinka dialects, and to determine the extent of the 
divergence between them. A second goal is to contribute to the study of diachronic change in 
tone in general. In this abstract, I will make clear how synchronic variation in the tone systems 
of Dinka dialects sheds on the diachronic divergence of them. 

Eight different dialects were investigated (cf. Figure 1). For each dialect, the first phase of data 
collection consisted of exploratory elicitation sessions; this was followed by more controlled 
recordings of target words in a range of contexts. For all but one of the dialects, data were 
collected from 3 or more speakers. The analysis involves both phonological and phonetic 
approaches. The sound recordings will be made publicly available in an electronic resource. 

LUAC-P 

Figure 1. Map showing most of Southern Sudan. 
Dinka dialects are in capitals, with underlining 
distinguishing dialect clusters: Padang cluster 
(full); Rek group (dashed); Agar (dotted), Bor 
(dash-dotted). A few related languages are in 
italic capitals. The Dinka dialects investigated 
in this study are marked by ellipses. 

Tone inventories 
Five of the eight dialects under investigation have four distinctive tone patterns, namely High 
(H), Low (L), Falling (HL), and Rising (LH) – cf. Remijsen & Ladd (2008) on the Luac or 
Luanyjang dialect. The three dialects that diverge in this respect are Twic, Agar and Ruweng – 
they only have three tonemes: H, L, HL – cf. Andersen (1987) on Agar.  

In all dialects, the tone-bearing unit is the syllable. That is, Dinka has a three-level vowel 
length distinction (i.e., /V/ vs. /VV/ vs. /VVV/ – cf. Remijsen & Gilley 2008), but tone is 
insensitive to this syllable-internal weight contrast: level and contour tones alike are occur on 
CVC syllables, just as they are found on CVVC and CVVVC. 

Tonal realisation 
The most interesting difference in the realisation of tonemes has to do with the High toneme. In 
all but one of the dialects, it is realised as high-level fundamental frequency (f0). This is 
illustrated in Figure 2.A. In the Ageer dialect, however, words that have this high-level f0 
pattern toneme in other dialects are realised with a sharp drop-off at the very end of the 
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syllable, whenever it appears before a phrase boundary. This can be seen from Figure 2.B. The 
drop-off is not present in the realisation of the LH toneme of the Ageer dialect. This makes 
clear that we are not dealing with a L% boundary tone. Note also that LH is positioned higher 
in the tonal space in the Ageer dialect than in other dialects, such as Luanyjang in Figure 2.A. 

 

Figure 2A,B. F0 traces of each of the four tonemes: Low (L), Falling (HL); High (H); Rising 
(LH). Based on monosyllabic words with a long vowel – the vertical line marks the 
beginning of the vowel. Data from one speaker each of Luac / Luanyjang (2.A) and 
Ageer (2.B). 

Earlier on I stated that there are four-toneme dialects (H,L,HL,LH) and three-toneme dialects 
(H,L,HL). The divergent realisation of the High toneme in Ageer – a four-toneme system – 
suggests a likely intermediate stage from the former to the latter: the original High toneme has 
become similar to the HL toneme in Ageer, and the LH toneme has shifted upwards, to the top 
end of the speaker’s f0 range. We can witness a further stage of this process in Ruweng and 
Agar, two of the three-toneme dialects: a H toneme in past-tense verb forms like /ma ́aan/ ‘hate: 
PAST’ or /léeel/ ‘provoke:PAST’ in the four-toneme dialects corresponds to a Falling toneme – 
/ma ̂aan/, /lêeel/ – in Ruweng and Agar. 

Tone sandhi rules 
One of the four-toneme systems (Nyarweng) appears to have no phonological tone sandhi rules 
at all. The seven other dialects under investigation all involve some such processes, such as 
Dissimilatory Lowering of High tones, and Low Absorption, which will be discussed in the 
talk. At that occasion I will also show that the application of these rules provides further 
support for the hypothesis on the diachronic development of tone in Dinka outlined above, i.e., 
that the three-toneme systems in Ruweng and Agar have developed out of a four-toneme 
system, through the merger between original High and Falling tonemes, and the raising of 
Rising to the top of the speaker’s range. 

In summary, this research into synchronic variation in the tone systems of Dinka dialects yields 
insights into the diachronic divergence between them. In my talk I will cover the tone systems 
of Dinka dialects in some depth, through a combination of phonological and phonetic methods. 
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Representation and Processing of Pitch Variation in Mandarin Chinese  
Yiya Chen  
Leiden University Center for Linguistics & Leiden Institute for Brain and Cognition  
 
Variation of sounds is ubiquitous in speech communication. One particularly interesting phenomenon in 
Chinese dialects is the multi-level pitch variation for indexical, lexical, and pragmatic meanings, which is 
further complicated by pitch changes in connected speech. How does the human brain deal with such 
complexity? This talk will present results from two studies on Beijing Mandarin which aim to understand 
the possible consequences of two different types of pitch variation on lexical tone representation and 
processing.  

The first study examines the effect of idiolectal pitch variation on tonal representation and speech 
perception. Studies on segmental variation suggest that listeners retain detailed perceptual information 
about individual tokens of spoken words (see Goldinger, 1998for a review). The debate in the literature 
lies in the extent to which these episodic traces constitute the basic representations in the mental lexicon. 
Two possibilities were tested and compared in this study. One possibility (P1) is that lexical tones, as part 
of words, are stored with idiolectal pitch variation in the mental lexicon as multiple episodes of the same 
word (in line with the episodic view of lexical access in e.g., Klatt, 1979; Johnson, 1997). The alternative 
possibility (P2) is that lexical tones are stored as abstract prototypes and the abstraction of pitch variation 
in the acoustic signals takes place prior to lexical access in speech perception (in line with more abstract 
views of lexical access in e.g., Lahiri & Marslen-Wilson, 1991; McQueen, Cutler, & Norris, 2006). To 
compare the two views, the perceptual learning paradigm was employed to test whether the retaining of 
idiolectal pitch variation is specific to previously encountered words (P1) or can be generalized to newly 
encountered words (P2). Results showed a clear learning effect of abstraction of tonal categories over 
both previously encountered and not encountered words. This learning effect, however, was asymmetrical 
with a slightly larger effect for previously encountered than for newly encountered words, suggesting that 
the mental lexicon does maintain relatively weak episodic effects of pitch variation. 

The second study examines the effect of regular pitch variation on tonal representation and speech 
production. A well-known case of regular pitch variation in Beijing Mandarin is the Low tone sandhi 
change: in a sequence of two lexical Low tones, the first Low tone is often realized with a rising pitch 
contour, comparable to that of the lexical Rising tone in the language. The central question addressed in 
this study is how such tonal variants are represented in the mental lexicon and how they are encoded in 
speech production so as to give rise to the observed surface sandhi variants. The specific hypothesis tested 
in this study is that at the level of phonological encoding, a lexical Low tone before another Low is 
changed to a lexical Rising tone. This view is compatible with the general assumption in the literature that 
the lexical Low tone is governed to change to a Rising tone by phonological rules (see Chen 2000 for an 
overview) or constraints (e.g. Kuo, Xu, & Yip, 2007). The implicit priming paradigm was employed as an 
effective way of tapping into phonological processes in spoken word production (e.g., Meyer, 1990; Chen, 
Chen & Dell, 2002; Cholin, Schiller, & Levelt, 2004). Results suggest that the change of a lexical Low 
tone to a lexical Rising tone cannot have occurred during the phonological encoding process. Furthermore, 
it is also unlikely that the Low tone changed to a new phonological tonal category (i.e., a particular Low 
tone sandhi variant) during the encoding process. Our results rather suggest that both variants of the Low 
tone – one showing the characteristic pitch pattern of a typical Low tone and the other the observed 
sandhi rising pattern – are probably stored in the mental lexicon.  

Taken together, these two studies add additional knowledge as well as serve as an urgent call for 
further studies on the representation of pitch variation in the mental lexicon and their encoding/decoding 
in speech production and perception.  

 
(The studies reported here were done in collaboration with Holger Mitterer, Niels Schiller, Rachel Shen, 
and Xiaolin Zhou) 
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Romani challenges to the study of intonation 
Amalia Arvaniti 

University of California, San Diego 
 

In this talk I present a sketch of the prosodic system of the Romani varieties spoken by Muslim Roma in 
the cities of Xanthi and Komotini and their environs in Greek Thrace. The analysis is based on 
approximately 45 minutes of speech from 10 speakers engaged in a variety of speaking tasks. I focus 
particularly on phenomena of the intonational system of these varieties that present challenges to 
received wisdom about the structure, realization and function of intonation.  

From the perspective of realization, Romani shows various phenomena that are not often 
expected by our current understanding on intonational form. Romani shows extensive use of both low 
and high plateaux (though the speakers are able to switch between such plateaux and the use of peaks 
and dips when switching from Romani to Greek). Further, female speakers in particular often use large 
pitch excursions the speed of which is close to or above limits established on the basis of laboratory 
speech. Finally, the speakers more often than not use short utterances that defy prosodic phrasing 
principles: elements expected to be phrased together (e.g. determiner and noun) are separated 
prosodically (even when hesitation is not present), while elements that would be expected to show 
some degree of prosodic separation (e.g. distinct phrases) are prosodically joined (even at a relatively 
slow speaking rate). 

Romani is also rather unusual from the point of view of intonational function, in that it always 
employs intonation for narrow focus marking but uses it together with word‐order changes and 
morphological marking (by means of the particle –da borrowed from Turkish); in addition, accentuation 
may be accompanied by metrical changes. Further, accentuation does not always follow from 
information structure principles: in broad focus declaratives practically all words are accented, but in 
many utterances with narrow focus, items that constitute indisputably new information are deaccented, 
while items that are generally considered unaccentable (e.g. indefinite articles and conjunctions) receive 
the only accent in their phrase. At the same time, second occurrence focus is relatively common.  

These features of Romani present challenges for our current understanding of intonation form 
and function, but also provide answers to some long‐standing questions. First, they show that variation 
in the phonetics of intonation is greater than often assumed, and that only the study of a broad 
spectrum of languages and of different styles of speech will allow us to uncover the whole gamut of 
possible diversity. From the point of view of information structure, the Romani data clearly show that 
the function of intonation and its connection to information structure is much more complex and 
language‐specific than is often assumed, challenging the view that accentuation is primarily driven by 
information structure. Altogether these data argue in favor of approaching intonation as a distinct 
component of phonology with its own rules and requirements. In turn, the acceptance of the 
fundamentally phonological nature of intonation means that we can reasonably expect that like all other 
components of a language’s phonology, intonation is likely to show extensive surface variation that may 
not be linguistically meaningful. At the same time, intonational structure constraints may require the 
pragmatically counterintuitive highlighting of specific words in discourse. 
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Fundamental frequency contours as strings of syllabic pulses: 
Descriptive and explanatory opportunities of a new framework 

Björn Lindblom 
Department of Linguistics, Stockholm University 

 
Abstract 

Stetson’s notion of the syllable as a ‘ballistic chest pulse’ is reexamined in the light of 
old and new evidence. Revisiting the experimental literature we find the rejection of this idea 
by contemporary phonetics justified, but curiously, we also note that there is a great deal of 
experimental evidence for a related phenomenon, the ‘stress pulse’, that is, increased 
respiratory activity associated with syllables carrying main or emphatic stress (see esp 
Ladefoged’s work).  

Was Stetson half right? And Ladefoged and others half wrong? 

Extrapolating from an affirmative answer, I propose that, if there is such a thing as one 
stress pulse per syllable, we ought to find evidence for it also in the records of phonatory and 
articulatory processes. I decided to take a look at fundamental frequency contours. What if, 
on the surface, they appear smooth and seamless, but motorically they are in fact pulsed? 
One way to find out would be to construct a numerical model for generating F0 curves based 
on syllabic pulses and to test this model against observed F0 data in an analysis-by-synthesis 
fashion. 

A large sample of Swedish utterances was recorded. The speech materials were chosen 
so as to allow comparisons with published data on Swedish word accents, notably Bruce 
(1977). The bell-shaped, rise-fall pulses were well suited to handling the correlates of the 
tonal accents in a wide range of contexts. One pulse per syllable was sufficient. Syllables with 
main and secondary lexical stress showed larger peaks than syllables with weak or no lexical 
stress. Adjacent unstressed pulses would often lose their surface peaks and merge into 
plateaus thereby making impossible to detect their original discrete pulsatile origin. The 
model also predicted when and how the location of a F0 peak would be temporally shifted 
away from its associate syllable. 

In conclusion, the analysis of F0 contours as strings of overlapping syllabic F0 pulses 
turned out to be perfectly feasible. Fundamental frequency contours could be recreated with 
good numerical accuracy and with input parameters easy to interpret phonetically and 
phonologically. In the final section of the paper a comparison with standard treatments will 
be made to illustrate the descriptive and explanatory possibilities and limitations of the new 
framework. Among key issues to be discussed are the true nature of the tonal accent, the 
conditions that may have promoted their historical emergence and the applicability of the 
present model to other prosodic systems. 
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On the processing of Intonational Phrase boundaries and focal accents: 
Evidence from brain recordings 

 
Kai Alter 

 
Newcastle University 

Newcastle Auditory Group 
 

 
Spoken language generally provides various levels of information for the interpretation of the 
incoming speech stream. Moreover, speech contains specific prosodic cues to indicate the 
presence of intonational phrase boundaries (IPB). 
It has been shown that IPBs elicit a specific component in Auditory Evoked Potentials, the so-
called closure-positive-shift (CPS; see Steinhauer, Alter & Friederici 1999, Pannekamp et al 
2005). In this talk, I would like to discuss this issue in studies investigating brain responses to 
IPBs and accents. 
 
Investigations of IPBs 
Four experiments systematically investigating the brain's response to the perception of 
sentences containing differing amounts of linguistic information will be presented. The focus is 
on the processing of IPBs with respect to syntactic, semantic, and phonemic information. 
Quasi-natural sentence material with decreasing semantic, syntactic, and phonemic 
information was created (i. e., jabberwocky sentences, in which all content words were 
replaced by meaningless words; pseudoword sentences, in which all function and all content 
words are replaced by meaningless words; and hummed sentences). 
In this series of ERP investigations, the on-line brain responses to the processing of 
sentences containing a different number of IPBs (Pannekamp et al 2005) were recorded. It 
can be shown that the CPS relies primarily on prosodic information in the speech stream. 
 
Investigations of accents 
In a follow-up study ERP correlates for the processing of focal accents and their compatibility 
relative to a context question (information structure) has been investigated. ERP data suggest 
that in compatible answers, lexical elements carrying the respective accent elicit a centro-
parietal positivity. The ERP patterns for incompatible answers appear to be more complex. 
Depending on both the type of violation and the position in the sentence we observed either a 
negative slow wave or a biphasic sequence of components. The nature of the ERPs will 
be discussed in the context of prosodic processing models taking into account the particular 
role of information structure in every-day conversation (Toepel et al 2007). 
 

Ischebeck, A., Friederici, A.D., K. Alter. (2008 ) Processing prosodic boundaries in natural and hummed 
speech. An fMRI study. Cerebral Cortex. 18(3):541-52. 

Pannekamp, A., Toepel, U. Alter, K. Hahne, A. & A.D. Friederici (2005). Prosody-driven sentence 
processing: An ERP study. Journal of Cognitive Neuroscience17.407-421. 
 
Steinhauer, K., Alter, K. & Friederici, A.D. (1999). Brain potentials indicate immediate use of prosodic 
cues in natural speech processing. Nature Neuroscience, 2, 191-196. 
 
Toepel U, Pannekamp A, Alter K. (2007 ) Catching the news: Processing strategies in listening to 
dialogs as measured by ERPs. Behav Brain Funct.8;3:53. 
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Evidence for intonational phonology from Saami 
Patrik Bye, Tromsø University 
 
South Saami is an endangered Finno-Ugric language spoken in Norway and 
Sweden by around 400 people. This talk will introduce the intonational 
system of the language, focusing on the phonology of boundary high tone. 
Intonational phrases in South Saami generally have a ‘weak’ accent phrase 
(AP) initially, characterized by attenuation or absence of pitch accent. These 
initial weak APs are in general reserved for discourse givens or topics and 
associated with an initial low tone and a boundary H at the end of the phrase. 
The end-of-AP H is subject to two kinds of spreading with seemingly 
opposing implications for claims regarding the autonomy of intonational 
phonology from physiology and physiologically based paralinguistic 
communication codes (e.g. Gussenhoven 2004). If the last word in the AP is 
unstressed (lacking a pitch accent) and disyllabic (i.e. a foot), the end-of-AP H 
tone spreads to occupy the entire disyllable. This purely prosodically 
sensitive spreading rule thus provides a further argument for intonational 
phonology (cf. the discussions of arbitrariness, discreteness and duality of 
patterning in Gussenhoven 2004). Another pattern of end-of-AP H tone 
spreading is typically found in wh-word questions, where the H tone spreads 
all the way to the left edge of the AP where it forms a rising contour with the 
initial low boundary tone. The second rule’s sensitivity to the semantics of 
the utterance brings to mind Woodbury’s (1987) discussion of meaningful 
phonological processes in Yupik, which serve as a challenge to duality of 
patterning. 
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Linguistic background has been found to influence the perception of lexical tones. 
Previous research has found that non-native listeners without prior experience of 
lexical tones perceive tones differently than those with prior experience.  More 
specifically, experiences with sandhi relationships between tones have been found to 
affect perception.  For example, native Cantonese and Mandarin (Beijing, Yantai, 
and Rugau varieties) listeners perceive tones with a sandhi relationship to be 
perceptually more similar than tones without a sandhi relationship (Gandour, 1983, 
Huang, 2004). Similarly, Peng’s research (1996) suggests that the Mandarin sandhi 
rising tone is perceptually neutralized with the non-sandhi rising tone.  The current 
study compares the perception of Taiwan Min (Taiwanese) lexical tones by Swedish 
(a language with no lexical tones or sandhi rules), Taiwan Mandarin (a language with 
a different set of lexical tones and sandhi rules) and Taiwan Min listeners. The 
Taiwan Min tones in this experiment are known for their sandhi chain: 55  33  31 

 53  55; 5  3; and 3  5.  Error rates and response times made by listeners 
during an AX tonal discrimination tests on speech stimuli with juncture, sandhi, and 
citation tones, and on non-speech hummed tones stimuli were used to address the 
following research questions: (1) How do error rates, tonal dispersion distances, and 
perceptual areas enclosed by a unchecked tone sandhi chain differ between speech 
like and non-speech like stimuli and between listeners with varying exposure to 
sandhi rules? (2) What acoustic cues are used by listeners of various linguistic 
backgrounds to construct perceptual tone spaces?  (3) Within the perceptual tone 
space, are tones distributed in patterns that resemble the Taiwan Min sandhi chain? (4) 
Are juncture and sandhi tones with the same surface tone contours perceptually 
similar? Results are as follows. First, linguistic experience affected error rates. 
Swedish error rates were highest, followed by Mandarin, and then Min.  As shown in 
Figure 1, tonal spaces constructed from MDS analysis on reciprocals of response 
times to tonal pairs revealed that the tonal dispersion distances between unchecked 
tones were smallest for Swedish listeners (indicating confusion) and largest for Min 
listeners (indicating separation).  The areas enclosed by unchecked tones in tonal 
spaces were the smallest for Swedish listeners (indicating confusion) and largest for 
Taiwan Min listeners (indicating separation).  Second, acoustic cues to tone 
perception were weighted differently for the three groups of listeners. F0 height was 
an acoustic cue used by all listeners, duration was used by only Swedish and 
Mandarin listeners, and the F0 contrast between contour and level tones was only 
used by Taiwan Min listeners.  Third, Swedish listeners who did not have lexical 
tone experience were nonetheless able to perceive tonal differences in non-speech 
hummed tones similar to those who had lexical tone experience (Figure 1g, 1h, 1i), 
but in Swedish listeners’ tone spaces, sandhi and citation tones were not distributed in 
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pattern that resemble Taiwan Min sandhi chain (Figure 1a and 1d). Only in Taiwanese 
and Mandarin listeners’ tone spaces were juncture, sandhi, and citation tones 
distributed in pattern that resemble Taiwan Min sandhi chain (Figure 1b, 1c, 1e, 1f).  
Fourth, only native Taiwan Min listeners perceived the similarity between juncture 
and sandhi tones with same surface f0 contours.  As Taiwan Min tones with sandhi 
relationship between them often shared acoustical similarities, Swedish listeners who 
are unfamiliar with lexical tones were able to perceive non-speech hummed tones 
based on these acoustical similarities, thus hummed tones were distributed in pattern 
that resemble the Taiwan Min sandhi chain, however this pattern was lost among 
speech stimuli.  Mandarin listeners who are familiar with different lexical tones do 
perceive tones in a pattern resembling a non-native sandhi tone chain; however, they 
do not perceive the similarity between surface sandhi and juncture tone pairs. Only 
native Taiwan Min listeners perceived stimuli in a pattern that resembled a tone chain 
and perceived juncture and sandhi tones of same f0 contours as similar.   

GANDOUR, J. (1983). Tone perception in Far Eastern languages. Journal of Phonetics, 11, 149-175. 

HUANG, T. (2004). Language Specificity in Auditory Perception of Chinese Tones.  Unpublished 

Ph.D. dissertation, The Ohio State University. 

PENG, S. –H. (1996).  Phonetic implementation and perception of place coarticulation and tone 

sandhi.  Unpublished PhD dissertation, the Ohio State University.   

Figure 1. Perceptual tone spaces based on MDS analysis. 
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This paper seeks to add to our understanding of the theory of prosodic structure 
formation in the sentence by examining the types of prosodic markedness constraints  
that lead to violations of constraints on the correspondence between syntactic and 
prosodic constituency in Lekeitio Basque and Tokyo Japanese.  The paper also shows 
that assuming the systematic recursivity in ϕ structure predicted by the Match theory of 
S‐P constituency correspondence (Selkirk 2009ab) and the theory of recursion‐based 
subcategories of ϕ (Ito and Mester 2006, 2007, 2010, to appear) allows for an insightful 
account of phonological phrase (ϕ) formation in LB and TJ.  (Following Ito and Mester, a 

her ϕ ϕ not dominated by another ϕ is a maximal ϕ (ϕmax), while a ϕ not dominating anot
is a minimal ϕ (ϕmin).) 
      In both languages, the accented vs. unaccented status of a word correlates with 
differences in the ϕ‐structure of two‐word DPs containing genitive phrases, cf.  (1). 
In both languages evidence of ϕ structure comes (i) from the distribution of a LH rise 
appearing at the left edge of every ϕ and  (ii) from the distribution of upward pitch 
reset, which is found in significant degrees at the left edge of ϕmax  and to a lesser degree 

min.   at the left edge of intermediary ϕ that are neither ϕmax or ϕ  This upward reset largely
undoes the effects of post‐accentual downstep in TJ and LB. 
     The restriction that just one A can appear in a minimal ϕ, as in (1),  leads to violation 
of the S‐P correspondence constraint Match (ϕ, XP) [= “A ϕ must correspond to an XP in 
syntactic structure.”]  What sort of markedness constraint forces the appearance of the 
righthand ϕ in (1‐ii‐a), which corresponds to no XP? We hypothesize a constraint 
requiring that an A be associated to the prosodic prominence of a ϕmin. Since there’s 
only one prominence per ϕmin, there can be only one A.  Assuming a role for prosodic 
prominence in ϕ‐formation can also account for the asymmetry in phrasing of U‐A and 
A‐U combinations (1cd) ; an A must appear at the right edge of ϕmin.  Prominence‐edge 
alignment and accent‐to‐prominence constraints account for this pattern.  A constraint 
on minimum binarity of ϕ‐‐ BinMin(ϕ, ω)‐‐also plays a role in (1), producing the (1bc) 
cases where an internal XP does not correspond to a ϕ, in violation of Match (XP, ϕ).  
      An anti‐Lapse prosodic markedness constraint , rather than a ϕ‐binarity constraint, 
is arguably responsible for the ϕ organization of DPs with sequences of four or more A 
in Tokyo Japanese, but not in Lekeitio Basque.  XP structures like those in (2‐i) show a 
pitch boost at the third A, rather than the expected post‐accentual downstepping 
(Kubozono 1989). This suggests that the prosodic phrasing is (2‐iii), where reset is 
triggered at the left edge of a righthand intermediary ϕ violating Match (ϕ, XP), not (2‐
ii), whose ϕ structure largely mirrors the XP‐structure. If we suppose that prosodic 
prominence is leftmost in ϕmax and in other nonminimal ϕ , then avoidance of the lapse 
in prominence alternation in (2‐ii) can be seen as the motivation for the optimal 
representation in prominence and phrasing  in (2‐iii).   
      Finally, LB requires the initial ϕmax of an intonational phrase to be binary at the ϕ 
level, and as a result an undersize clause‐initial XP will join in the same ϕmax that 
contains the following XP in the sentence, as in (3abiii), violating  Match (ϕ, XP). 
Elordieta 2007 posits a positional binarity constraint (cf. Smith 2002) which outranks 
the Match (ϕ, XP) constraint in LB.   These cases show that language‐particular rankings 

12

triad
Rektangel

Sara
Maskinskriven text

Sara
Maskinskriven text

Sara
Maskinskriven text

Sara
Maskinskriven text

Sara
Maskinskriven text

Sara
Maskinskriven text

Sara
Maskinskriven text

Sara
Maskinskriven text

Sara
Maskinskriven text
The Role for Prosodic Markedness Constraints



The Role for Prosodic Markedness Constraints  
es in Phonological Phrase Formation in Two Pitch Accent Languag

 
ct to universal constraints on S‐P 
ss‐linguistic theory of ϕ‐structure. 

of prosodic markedness constraints with respe
onstituent correspondence are crucial to a croc
(1)  Both Tokyo Japanese and Lekeitio Basque 

o d c n u ncy 
 

ta ti s ncy     Syn c c con titue Pr so ic  o stit e
         
  XP XP XP   ϕ (A)ϕ )ϕ a.   i.      [ [ A ]   A ] XP  ii.    ( ϕ(A)ϕ  ϕ

XP XP XP XP    ϕ ϕ 

 

b.  i.      [ [ U ]   U ]  ii.   (   U  U  )
 

XP XP XP XP      ϕ ϕc.   i.      [ [ U ]   A ]  ii. (   U  A )  

 

.  i.     XP[XP[ A ]XP  U ] XP    ii.   ϕ( ϕ(A)ϕ  ϕ(U)ϕ )ϕ d
 
 
(2)   To J a ese, ot L eit  Ba
 

P[XP[XP[ [ A ]  A]  A]  A ]

kyo  ap n  n ek io sque 

         i.  X XP XP XP  XP  XP   

     
    ii.         *            

                            x                                 
  x        iii.     x      x 

      x         x       x                     x    x    x       x 
ϕ(ϕ(ϕ(ϕ(A)ϕ ϕ(A)ϕ)ϕ (A)ϕ)ϕ ϕ(A)ϕ)ϕ          ϕ( ϕ(ϕ(A)ϕϕ(A)ϕ)ϕ   ϕ(ϕ(A)ϕϕ(A)ϕ)ϕ )ϕ   

 
 

ei asqu ot T   J se (3)  Lek tio B e, n okyo apane

[ A ]  XP[A]XP   XP  ]XP Ver   [ XP[ U ]  A ]XP    XP XP  Vea.     i.    XP XP    [ A     b  b.     i.    XP XP [A] rb 

ϕmax (A)ϕ ax  ϕ (A)ϕ rb   *ϕma m max(A) rb             ii.   * (A)ϕmax  ϕmax m max max Ve          ii.    x(U A)ϕ ax  ϕ ϕmax Ve

         iii.   ϕmax( (A)ϕ (A)ϕ )ϕmax  ϕmax(A)ϕmax Verb          iii.   ϕmax( (U A)ϕ (A)ϕ )ϕmax  Verb 

• Elordieta, G. (2007c). "Minimum size constraints on intermediate phrases." Proceedings of the 16th 
International Congress of Phonetic Sciences (Saarbrucken): 1021-1024. 

• Ito, J. and A. Mester (2006). Prosodic Adjunction in Japanese Compounds. Formal Approaches to 
Japanese Linguistics 4, Osaka, MIT Working Papers in Linguistics. 

• Ito, J. and A. Mester (2007). Categories and projections in prosodic structure. OCP4 [Old World 
Conference in Phonology]. Rhodes, Greece. 

• Ito, J. and A. Mester (2010). The onset of the prosodic word. Phonological Argumentation: Essays on 
Evidence and Motivation. S. Parker. London, Equinox. 

• Ito, J. and A. Mester (to appear). Trimming the prosodic hierarchy. Prosody matters: Essays in honor of 
Elisabeth Selkirk. T. Borowsky, S. Kawahara, T. Shinya and M. Sugahara. London, Equinox 
Publishers. 

• Kubozono, H. (1989). "Syntactic and rhythmic effects on downstep in Japanese." Phonology 6(1): 39-
67. 

• Selkirk, E. (2009). "On clause and intonational phrase in Japanese: the syntactic grounding of prosodic 
constituent structure." Gengo Kenkyu, 132. 

• Selkirk, E. (to appear) The syntax-phonology interface. The Handbook of Phonological Theory, 2e 
editio . J. Goldsmith, J. Riggle, A. Yu, eds. Oxford: Blackwell. n

• Smith, J. (2002). Phonological Augmentation in Prominent Positions. Univ. of Massachusetts Amherst. 
Ph.D.  

13



 
Intonational Phrasing in Turkish and Its Implications for Prosodic Typology 

 
In this paper, we report the findings of our study on prosodic constituency above the 

Phonological Phrase (PPh, cf. Kabak and Vogel 2001) in Turkish, and discuss its implications 

for prosodic typology by focusing on the prosody of relativization, coordination and 

complementation.  
 
Based on an instrumental analysis of spoken data collected from nine native speakers of the 

standard variety of Modern Turkish, we argue that (i) Turkish prosodic organization shows a 

separate and single level of phrasing above the PPh, i.e. the Intonational Phrase (IP), with the 

following properties: (a) the right edge of the IP is demarcated by a boundary tone (T%) 

which is phonetically more prominent than the simple edge tone (T-) that marks the right 

edge of the PPh, (b) the IP is typically followed by a linguistic pause in the F0 curve, whereas 

the PPh does not exhibit pause distribution, and (c) the IP displays a remarkable degree of 

phrase-final lengthening of vowels; on average, the vowel duration at IP-final positions (M = 

.1714, SE = .006), is significantly greater than the vowel duration at PPh-final positions (M = 

.0471, SE = .002), t(6) =, p < .001, r = .98. 
 
Two types of syntactic structures induce intonational phrasing in the data. These are single or 

coordinate (1) root clauses, and ki-relatives, which function as non-restrictive postrelatives 

and are examples of a borrowed syntactic pattern from Persian (5,7). However, finite 

complement clauses with the native pattern of complementation (2a), finite complement 

clauses headed by ki (2b), and prerelatives with the –DIK and –(y)An morphologies (3, 4, 6), 

are all prosodically integrated into their surrounding clauses without prosodic detachment at 

the IP level. Analyzed as fully spelled-out CPs in the literature (cf. Kornfilt 2000, 2007, 

2008; Çağrı 2005; Şener 2008), these structures point to the fact that the IP does not display a 

direct affinity to syntactic clausehood in Turkish. 
 
In the literature a common observation is that non-restrictive relatives are flanked with IP 

edges/comma intonation in phonology unlike restrictive relatives (Emonds 1979; Bing 1979; 

Nespor and Vogel 1986 inter alia). In Turkish; however, both restrictive and non-restrictive 

prenominal relative clauses fail to trigger IP-formation akin to finite complement clauses, 

which poses a problem for any hypothesis that correlates non-restrictiveness with a 

distinguished prosody (and/or syntax) (e.g. the works above). 
 
The present study proposes (i) that IP-formation in Turkish is triggered by the illocutionary 

force (IF) specification of a clause, and (ii) that IF-bearing structures encompass root clauses 

and post-nominal ki-relatives excluding nonrestrictive prerelatives and finite complement 

clauses. Some reflexes of IF-marking are: (i) as a speech act independent of the surrounding 

clause, a ki-relative is strictly speaker-oriented and, for instance, not embeddable into indirect 

quotations (8a-8c), whereas nonrestrictive prerelatives, which lack IF-marking, are (8a-8b), 

(ii) a ki-relative can comment on the at-issue core as a secondary entailment that is utilized to 

guide the discourse or emphasize why the at-issue core is important during conversational 

exchange (Potts 2005). 
  
In effect, we propose a two-way distinction of Force

0
 (Rizzi 1997) where clause-typing 

operates at ForceSentential
0
, and a higher optional node, i.e. ForceIllocutionary

0
, contributes speaker-

intentional meaning along with the relevant phonological reflexes. Only clauses headed by 

the latter type of functional head correspond to intonational phrases in Turkish, and CPs that 

lack IF-specification and intonational phrasing but carry their own clause-type are truncated 

from the inner ForceP layer. 
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Compared to recent theories of intonational phrasing such as Selkirk (2005), which correlates 

the IP with the syntactic constituent CommaP (Potts 2005), and Kawahara and Shinya (2008) 

which associate the IP domain with syntactic clausehood; IF-based account of IP-formation 

provides a more comprehensive account of Turkish data as well as raising new predictions 

pertaining to prosodic typology. 

(1) 

 
(2) a. [Ben Ali     uyu-yacak        san-dı-m]IP    
           I      Ali     sleep-Future    think-Past-1Sg 

          „I thought Ali would sleep.‟ 

      b. [Duy-du-m        ki  bu    kış          soğuk    geç-ecek-miş]IP 

           hear-Past-1Sg   C
0
 this   winter    cold      pass-Future-Evid     

          „I heard that this winter would be cold.‟ 

(3)    [Alanyalı-lar-ın       getir-diğ-i                     elma-lar    mide-m-i                        boz-du]IP 

          Alanyalı-Pl.Gen     bring-DIK-3Sg.Poss    apple-Pl   stomach-1Sg.Poss-Acc  upset-Past 

         „The apples that the people of Alanya brought upset my stomach.‟ 

(4)     [Hayran-lar-ın-ın  ağırla-dığ-ı                Yalın   şehr-i         gez-di]IP 

          fan-Pl-Gen             host-DIK-3Pl.Poss   Yalın   city-Acc   walk around-Past 

         „Yalın, who was hosted by his fans, walked around the city.‟ 

(5)     [Leyla  ki    biyoloji yi        sev er]IP      [okul u          bırak-mış]IP 

          Leyla   C
0
   biology-Acc    love-Aor      school-Acc    left-Past 

          Leyla, who loves biology, left school.‟ 

(6)     [Biyoloji-yi    sev-en           Leyla    okul-u             bırak-tı]IP 

          biology-Acc love-(y)An        Leyla    school-Acc   leave-Past 

          „Leyla, who loves biology, left school.‟ 

 (7)     [Anneanne-m        ev-i              yenile-di]IP [ki  bu   on-a         pahalı-ya          mal    ol-du]IP 

           mother-1Sg.Poss house-Acc  renew-Past     C
0
 this  she-Dat   expensive-Dat  cost   Copula-Past 

           „My grandmother restored the house, which cost her a lot.‟  
 
(8)  a. Yalın‟s manager: “5 albüm çıkar-an            Yalın yeni  bir film çek-ecek”. 

                                         5  album  release-(y)An   Yalın   new  a      film   shoot-Future 

    „Yalın, who released five albums, will shoot a new film.‟ 

      b. Menajer-i               5 albüm çıkar-an      Yalın-ın   yeni bir film        çek-eceğ-in-i          
            manager-3Sg.Poss   5 album    release-(y)An  Yalın-Gen   new   a    film   shoot-Nom-3Sg.-Acc       

           söyle-di. 
           say-Past 

         „His manager said that Yalın, who released 5 albums,  would shoot a new film.‟ subject oriented                   
 

       c. Menajer-i                 Yalın-ın,     ki    5  albüm çıkar-dı,         yeni bir film  çek-eceğ-in-i                   

           manager-3Sg.Poss  Yalın-Gen   C
0
   5  album release-Past   new  a   film  shoot-Nom-3Sg.Poss-Acc          

           söyle-di. 

           say-Past 

          „His manager said that Yalın, who released 5 albums, would shoot a new film.‟ strictly  

                      speaker-oriented 
                                    
References: Bing, J. 1979. Aspects of English Prosody. Ph.D. Thesis. UMass Amherst. Çağrı, I. 

2005. Minimality and Turkish Relative Clauses. Ph.D. Thesis, University of Maryland. Emonds, J. 

1979. "Appositive relatives have no properties." LI 10, 211-243. Kabak B. & I. Vogel. 2001. “The 

Phonological Word and Stress Assignment in Turkish”. Phonology 18: 315-360. Kawahara, S. & T. 

Shinya. 2008. “The intonation of gapping and coordination in Japanese: Evidence for Intonational 
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Phrase and Utterance”. Phonetica 65.1-2: 62-105. Kornfilt, J. 2000. “Some Syntactic and 

Morphological Properties of Relative Clauses in Turkish.” in The Syntax of Relative Clauses; A. 

Alexiadou, C. Wilder, and P. Law (eds.), Amsterdam: John Benjamins. Kornfilt, J. 2007. “Verbal 

and Nominalised Finite Clauses in Turkish”. In Finiteness ed. I. Nikolaeva, OUP. Kornfilt J. 2008. 

Turkic RCs and other constructions as Migrants from Central Asia to the Mediterranean. Paper 

presented at MSM-II, Boğaziçi University, Istanbul. Nespor M. & I. Vogel. 1986. Prosodic 

Phonology. Dordrecht: Foris. Potts, C. 2005. The Logic of Conventional Implicatures. OUP. Rizzi, 

L. 1997. “The fine structure of the left periphery”, Haegeman, L. (ed.), Elements of 

Grammar. Dordrecht: Kluwer.Selkirk, E. 2005. Comments on Intonational Phrasing in English. In 

Prosodies with Special Reference to Iberian ed. S. Frota, M. Vigario, M. and J. Freitas, Mouton de 

Gruyter. Şener, S. 2008.  Non-canonical Case Licensing is Canonical: Accusative Subjects in 

Turkish. Ms. The University of Connecticut, Storrs. 
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Speech Timing and Tonal Alignment in Non-fluent Aphasia

Several studies on intonation in non-fluent aphasia (e.g., Seddoh, 2004; Niemi, 1998) 
supported the “Dissociation Hypothesis”, put forward by Danly and Shapiro (1982). 
This hypothesis claims that intonation is dissociated from 'general speech timing', 
based on the finding that the production of intonation seems to be rather unaffected 
in non-fluent aphasia while they assume 'temporal control' to be generally disturbed.

This paper considers the Dissociation Hypothesis to be conceptually flawed and 
presents data that calls for a clearer distinction of the notions of fluency, prosody and 
articulatory implementation, their disorders, and the appropriate phonetic 
measurements. 

It is widely recognised that, in English, tones can be aligned early or late with respect 
to a stressed syllable, resulting in the categorical perception of a falling or rising 
accent (Pierrehumbert, 1980; Ladd, 1983; Pierrehumbert & Steele, 1989). That is, 
pitch events are not only timed with reference to one another, but via abstract 
phonological representations, with reference to the segmental string. Hence, the 
realization of tones must be integrated into the overall timing of speech. The question 
arises, what exactly it is that the authors mentioned in the first paragraph meant by 
'speech timing'. It appears that there is a tradition of inappropriately associating non-
fluency with dysprosody and articulatory deficiencies. For example, Goodglass & 
Kaplan (1983) characterize speech in Broca's aphasia as dysprosodic, possibly 
referring to a perceptual effect that rather results from the listener's inability to 
perceive rhythm due to non-fluent production. 
Furthermore, Gandour et al. (1984, 1989 and 1994) found a lack of temporal control 
in speakers with Broca's aphasia, specifically in the coordination of simultaneous 
articulatory gestures. Here, it seems important to make a more consistent distinction 
between speech and language disorders, between agrammatism, dysprosodia and 
dyspraxia (disorder in phonetic implementation), and to rather allow for their co-
occurrence, than to mingle their effects in a syndrome diagnosis.

Data presented in this paper shows how different measures of fluency, articulatory 
timing and speech rhythm (as speaking rate/rate of articulation, and voice onset 
timing, Laver, 1994, and the vocalic Pairwise Variability Index, Low, Grabe, & Nolan, 
2000) capture disorder in different areas of language and speech impairment. 

The study draws on data from three mildly non-fluent aphasic speakers. Picture 
descriptions as well as free speech samples were analysed qualitatively for apparent 
production difficulties, and quantitative measures such as mentioned above were 
calculated. The temporal alignment of tones was elicited in two experiments that 
carefully controlled for segmental and prosodic context. This tonal alignment data will 
be discussed in relation to the other speech timing measures for each individual 
case. Control data was provided by seven healthy participants from the same city 
and age group as the aphasic speakers. The evidence from this study undermines 
the rationale of the Dissociation Hypothesis, as it can be shown that firstly, fluency 
and articulatory timing are independent dimensions of speech production, and 
secondly, the production of intonation involves integration at the level of articulatory 
planning and therefore is subject to speech timing. 
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German 3-year-olds intonational realization of information status 

in spontaneous speech 

 

Intonation is an important cue for signaling the information status of discourse 
referents. For West-Germanic languages like English or German, it is typically assumed that a 
referent that is accented and realized by a rising contour containing a high pitch accent (H*) 
introduces new information into the discourse. By contrast, deaccenting, in addition to falling 
contours containing a low pitch accent (L*), is assumed to refer to already established or 
given referents (Pierrehumbert & Hirschberg 1990, Baumann 2006).  

Evidence on young children’s use of intonation in connection with the information 
status of discourse referents is rare. Wieman (1976) examined the spontaneous two-word 
utterances of five children between 1;9 and 2;5. She found that in adjective + noun 
combinations the noun was accented when mentioned for the first time, but deaccented when 
repeated. Similar results were found for noun + locative combinations. Other studies in this 
field either did not look at spontaneous data (e.g. MacWhinney & Bates, 1978) or tested 
children that were a lot more experienced with language (e.g. Hornby & Hass, 1970).  

In the current study we investigate whether or not German learning children at the age 
of 2;6 and 3;0 use different pitch accent types to realize the informational status of target 
referents within spontaneous speech. Using a story telling task, we designed picture books in 
which a target referent was either new or given within the discourse. We then analyzed the 
data measuring the kind of pitch accent (H*, L* or deaccentuation) with which the target 
referent was realized. Additionally, these results were compared with adult data as well as 
realizations from parents, talking in child-directed speech (CDS) to their 2 year old children, 
both tested with the same method.  

The results show that only the older children as well as the adults differentiate 
between given and new referents concerning the use of  H* (adults: p<0.001; 3;0 y.o.: 
p<0.001), but not the younger age group and parents who are talking to their children. 
Similarly, only adults avoided using the H* Pitch Accent when realizing already established 
referents (vs. 3y.o.: p=0.032; vs. 2.62: p<0.001; vs. CDS: p<0.001). Whereas our results for 
adults are similar to those found by Baumann, our findings for both child groups and for CDS 
are not. Moreover, we found a development in children’s intonational realization of the 
informational status of target referents. Thus, the younger children realized the target referent 
in the given condition significantly more often with a H* than the older children (p=0.03). 
Similar, the older children deaccented the already established referent significantly more often 
than the younger ones (p=0.007) (see Fig.1). 

These findings show that parents, talking in CDS to their young children, behave 
differently to adults talking to other adults. Instead of deaccenting already established 
referents, parents treat this information as if it was new. Interestingly, children seem to take 
over this behavior. Whereas our younger age group realized given target referents similarly to 
those tested from parents, the older children shifted more towards adults’ non-CDS behavior. 
Thus, we found a developmental difference in realizing target referents with different 
informational status between the younger and the older children, converging in the adult-
direction. This suggests that encoding the informational status of target referents by intonation 
develops with experience. The findings will be discussed with regard to the physiological as 
well as the cognitive development of young children. 
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A Gestural Account of Tonal Alignment Differences 
It has been established in a number of studies on tonal alignment that the F0 minimum 
corresponding to a leading L tone in a rising L+H* accent is more stable in its timing with 
respect to segmental landmarks than the F0 maximum corresponding to its starred H tone, e.g. 
for Greek (Arvaniti, Ladd, Mennen 1998), English (Ladd, Faulkner, Faulkner, Schepman et 
al. 1999), Neapolitan Italian (D‘Imperio 2000) or Spanish (Prieto & Torreira 2007). These 
studies assume an autosegmental-metrical model of intonation in which it is the starred H tone 
which has the stronger association (Pierrehumbert & Beckmann 1988, Grice 1995). It is 
therefore difficult to explain why the minimum (corresponding to L) instead of the maximum 
(corresponding to H) has the stabler alignment. In fact, not all accounts of intonation would 
analyse a rising pitch accent as having an L tone at all; models with left-headed pitch accents 
(so-called off-ramp accounts, Gussenhoven 2004) would analyse it as simply H* or H*+L. 
 This study involves a change in perspective, in that the minimum is seen as the onset of a 
high gesture (fig. 1), following the modelling of temporal coordination among oral gestures as 
coupling of planning oscillators (Browman & Goldstein 2000; Nam & Saltzman 2003; Gold-
stein et al. 2006, Nam 2007), recently extended to include the coordination of oral and tonal 
gestures (Gao, to appear; Mücke, Nam, Hermes, Goldstein, to appear). In this model, a tonal 
high gesture is a movement towards an F0 target rather than a sequence of events (L, H). The 
timing among gestures is based on their onsets, determined through their associated inter-
oscillator couplings in the planning model. By contrast, the timing of the gestural target points 
is not only determined by intergestural coupling but also by a gesture's intrinsic dynamics, 
and could therefore be more variable than gestural onsets. We report on the coordination of 
tonal and supralaryngeal articulatory gestures for two languages. 
 Recordings were made of two speakers each for Italian (Bari variety) and German (North-
ern variety), using a 2D Electromagnetic Articulograph. Target words included CVCV se-
quences, with two places of articulation (labial and alveolar) and alternating vowels (/i/-/a/), 
both in focal and prefocal rising accents. Preliminary results show that in Italian the onset of 
the high gesture starts with the vowel onset while in German the high gesture starts consid-
erably later (72ms) relative to the vowel. The gestural score in Figure 2a displays the timing 
in the Italian target sequence /la 'lina/ (focal accent) for one speaker. For the lexically stressed 
syllable the onsets of the Consonantal (alveolar closure), Vocalic (palatal narrow) and Tonal 
(high) gestures all coincide (mean CV lags 0ms, mean TV lags 9ms). Figure 2b illustrates the 
timing for one speaker in German, where the onset of the high tonal gesture is later (mean TV 
lags 81ms). We model this as a topological difference in coupling between Italian and Ger-
man. In Italian, the Tonal high gesture is coupled in-phase with the Vowel gesture. Thus, both 
gestures (Tonal high, Vocalic) start simultaneously. In German, both Tonal low and Tonal 
high gestures, are coupled in-phase with the vowel but at the same time they are sequenced 
with respect to each other, such that the Tonal low and Tonal high gestures are in competi-
tion. This competitive coupling results in a rightward shift of the onset of the Tonal high ges-
ture (as in CC clusters in a syllable onset, Goldstein et al. 2007). On the acoustic surface, the 
F0 minimum corresponding to the onset of the high gesture occurs considerably later than in 
Italian. 
 Although we found phonetic variation due to contextual differences among gestures (e.g. 
the C-V coordination is variably realized depending on the place of articulation (labial, alveo-
lar)), the coordination of the Tonal high gesture with the Vocalic gesture (T-V) proved to be 
stable. By arguing that the F0 minimum corresponds to the onset of a high tone gesture 
whereas the F0 maximum corresponds to the time point at which the gesture's target is 
achieved we are able to provide a dynamic rationale on why greater stability is observed at the 
F0 minimum for the representation of L+H*, although the star is assumed to exhibit a greater 
strength of autosegmental association. 
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Figure 1: Levels of representation for tonal gestures. The onset of a tone gesture is taken to be the point in time at 
which F0 begins to move in the direction of that gesture's pitch target. Tone gestures as dynamical systems of con-
trol have extent in time (their activation intervals), while in the autosegmental view, tones are events that occur at 

instants in time. 

Figure 2: Gestural Score for /’lina/ in (a) Italian /la ’lina/ and (b) German /da ’lina/, based on means for 10 repetitions 
respectively, one speaker each. In Italian only the high gesture has an association to the stressed syllable, whereas 

in German both low and high gestures are associated. 
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‘Seeing tunes’. The role of visual gestures in tune interpretation 
 

Since the report of the unexpected McGurk’s effect (McGurk & MacDonald 1976), the 
strong influence of vision upon speech perception in normal verbal communication has 
increasingly been recognized and replicated. Recent studies on audiovisual speech have 
revealed that the visual component indeed has a clear role for the perception of various 
aspects of communication that were typically associated with verbal prosody. Various 
researchers have shown that the visual correlates of prominence and focus (movements such 
as eyebrow flashes, head nods and beat gestures) boost the perception of focus and 
prominence (Cavé et al. 1996, Hadar et al. 1983, Krahmer & Swerts 2007, Swerts & Krahmer 
2008, Dohen & Lœvenbruck 2009). Similarly, audiovisual cues for prosodic functions such as 
face-to-face grounding (e.g., Nakano et al. 2003), and question intonation (Srinivasan & 
Massaro 2003) have been successfully been investigated, as have the audiovisual expressions 
of affective meanings such as uncertainty (Krahmer & Swerts 2005) and frustration 
(Barkhuysen et al. 2005). The majority of these studies have described a correlated mode of 
processing, whereby vision partially duplicates information about dynamic articulatory 
patterning. Yet a complementary mode of processing, whereby vision provides information 
more efficiently than hearing for some underspecified parts of the speech stream, is also 
possible. The goal of our study is to investigate whether visual cues are capable of 
contributing to tune interpretation in cases where the tonal configuration can be ambiguous 
between two contrastive meanings.  

In several Romance languages, there is a contrast between the nuclear intonation pattern of 
a statement, realized as a rising pitch accent followed by a low boundary tone L+H* L%, and 
an echo question, realized as an upstepped rising pitch accent L+¡H* L% (Savino & Grice 
2007 for Bari Italian; Borràs-Comes et al., submitted, for Catalan; Fig. 1). These authors 
conducted an identification task in both languages and demonstrated that both Italian and 
Catalan speakers perceive the two ends of the continuum as discrete categories. Moreover, in 
the case of Catalan, contrastive focus intonation is expressed through the use of L+¡H* L% 
and L+H* L% (Borràs-Comes et al., submitted) and therefore the former nuclear tonal 
configuration can have both a contrastive focus reading or an echo question reading. 

We first conducted a semantically motivated identification task dealing with the contrast 
between contrastive foci and echo questions using both visual and auditory input. The 
auditory stimuli for these tasks (Fig. 2) consisted of a continuum that was created by 
modifying the F0 height of the peak in 6 steps (distance between each one = 1.2 semitones) of 
the noun phrase petita [pə.'ti.tə] (‘little’-fem). The visual stimuli consisted of two videotaped 
sequences representing the typical facial gestures used when producing the two meanings 
(Fig. 3). An important difference between these two gestures is eyebrow configuration.  

The identification results (Fig. 4) highlight the crucial role of the visual information in 
disambiguating both meanings (T = 2353, p < .001, r = .015) and also show an effect of the 
auditory stimuli used (χ2(5) = 167.49, p < .001), facilitating the echo question interpretation 
when pitch height is increased (between stimulus 3 and 4 (T = 424, p < .05, r = .007) and 
between 4 and 5 (T = 399, p < .001, r = .010)). This effect of the auditory stimuli is also 
reflected in reaction time measures (Fig. 5). RTs do not differ significantly across video 
stimuli or auditory stimuli. Yet crucially, both factors interact significantly (F (1175, 5) = 
3.412, p < .01): shorter RTs were observed when matching audiovisual stimuli were available. 
These facts were corroborated in a second experiment using several visual steps between the 
first two original ones (using a face morph technique). Crucially, the role of audio stimuli 
increased with less pronounced gestures. 

In sum, the study reported here demonstrates a previously unrecognized phenomenon in 
the phonology of intonation, namely, that the perception of the speaker’s facial expression can 
be of great help in disambiguating two otherwise ambiguous tonal patterns. 
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Figures 

Figure 1. F0 contour of the utterance ‘La petita’ produced 
with a contrastive focus / echo question meaning. 

Figure 2. Schematic schema of the pitch 
manipulation. 

 

Contrastive  
focus  
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Echo 
question 

gesture

 
 

Figure 3. Examples of the video frames used for each interpretation of the auditory sequence. 
 

Figure 4. Identification rate as focus or echo. Figure 5. RT measures depending on the stimulus. 
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The Mergers and Near-Mergers of Hong Kong Cantonese Tones 

 

 

 The paper reports an experimental study on the tonal system of contemporary Hong Kong 

Cantonese (HKC). Cantonese stands out from other tone languages in the world by having a rich 

system of tonal contrast. There are six contrastive tones for non-checked syllables in standard 

HKC, namely T1 (high level tone), T2 (high rising tone), T3 (mid level tone), T4 (low 

falling/extra-low level tone), T5 (low rising tone) and T6 (low level tone). However, this highly 

complex system is in the process of merging. It has been reported that some speakers could not 

distinguish T5 from T2; some T6 from T3; some T6 from T4; and some T3 from T5 (Fok-Chan 

1974, Bauer et al. 2003, Cheung 2003, Yiu 2009, etc.).  However, works documenting this sound 

change are scarce in number and fragmentary in content.  The overall picture is still murky.  

In order to investigate how extensive the mergers are within the community, both 

perception and production tasks have been administered to 120 randomly chosen subjects of 

three different age groups ranging from 20 to 59 years. In the perception task, a total of 168 

minimal tone pairs covered all possible tonal contrasts generated by the CV roots of four full 

tone sets and four deficient tone sets (i.e. tone sets containing unreal syllables) were presented 

aurally to the subjects. They were asked to judge if the two syllables they heard were identical. 

In the production task, the subjects were asked to read aloud 72 characters representing different 

tones embedded in two sentence carriers. The speech outputs were recorded digitally and 

transcribed  and analyzed acoustically using Praat.  

The results of the perception task show that the subjects make significantly more errors in 

discriminating the contrasts of T2/T5 and T4/T6. On the other hand, errors made in T3/T6 

contrast are not significant. And no single error is found in T3/T5 contrast. The results of the 

production task show that the subjects make significantly more errors in contrasting T2/T5 and 

T3/T6. In most cases, the tones of low register tend to merge to the tones of high register of the 

same contour, i.e. from T5 and T6 to T2 and T3 respectively. Contradict to the perception task, 

T4/T6 contrast is well maintained in the production task. In both perception and production tasks, 

some subjects displayed discriminatory difficulty in just one tonal contrast while some subjects 

more than one.  

The findings of our experiment confirm the suspected merger of T2 and T5 in a sub-

community of HKC speakers since a significant number of subjects are noted to fail to contrast 

these two tones in both perception and production. However, the more interesting finding is the 

asymmetry of production and perception for other suspected mergers. Some subjects find T4/T6 

distinctive in production but non-distinctive in perception whereas T3/T6 distinctive in 

perception but non-distinctive in production. The situation that speakers consistently perceive the 

classes of sounds are the same, yet consistently differentiate them in production is called near-

merger by Labov (see Labov, 1994; Labov et al., 1991). It is a puzzling but yet frequently 

reported phenomenon in sound change at the segmental level. In fact, there is considerable 

individual variation in the contemporary HKC tonal system within community: some show a 

complete merger of some tonal pairs, other a near-merger; and still others a distinction of all the 

six tones. The details of these variations and their implications in the establishment of a new 

tonal system of HKC will be discussed in the paper.  
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The contribution of alignment, duration and scaling to the perception of 

contrastive focus in Catalan, Italian and Spanish 
There seems to be a crosslinguistic tendency to express narrow contrastive focus 

through the use of retracted and higher pitch peaks ([3] for Central Catalan; [6] and [10] 

for Pisa and Lecce Italian; [1] for Spanish). Thus, in Catalan ([3]) and Castilian Spanish 

([2], [9], [4], [7], [8]), broad focus accents have late peaks (L+>H*) while narrow 

contrastive focus accents have earlier f0 peaks (L+H*) (see Fig. 1). However, according 

to [5], a post-focal pitch reduction or a higher f0 peak height can be found in narrow 

contrastive focus utterances. A similar contrast is found in the varieties of Italian 

spoken in Pisa ([6]) and Lecce ([10]): as for Lecce Italian, pitch accents found in broad 

focus sentence initial position, both prenuclear and nuclear, have late peaks (L+H*), 

while accents found in contrastive focus have earlier f0 peaks (H*+L) (see Fig. 1). 

Moreover, in Pisa Italian the nuclear broad focus accent is higher in f0 and duration is 

greater for syllables bearing the contrastive accent ([6]). 

In order to find out the specific contribution of tonal alignment, duration and 

scaling to the perception of contrastive focus in Catalan (CAT), Italian (IT) and Spanish 

(SP), we carried out a production and two perception experiments. The main motivation 

to compare these three languages is the different alignment, duration and scaling 

patterns found between CT/SP and IT in relation with the same functions. In the 

production study the analysis of the acoustic characteristics of the broad and narrow 

contrastive accents was performed in minimal pairs like cat. Na MARINAL+H* vendrà 

demà , it. No. La MARINAH*+L verrà domani ‘MARINA will come tomorrow’ vs. cat. 

Na Marina L+>H*  vendrà demà ‘, it. Sì. La Marina L+H* verrà domani ‘Marina will come 

tomorrow’. The data consisted of 10 broad focus and 10 contrastive focus sentences, 

which were elicited by a series of question-answer pairs. Thus a total of 300 utterances 

per language (5 sentences x 2 focus types x 2 stress positions x 3 repetitions x 5 

speakers) were obtained. The results show that narrow contrastive focus accents have 

earlier peaks for the three languages (Fig. 2, top) and systematically lower f0 peaks 

only in Italian (Fig. 2, bottom). Syllables bearing the contrastive focus accents are also 

longer in the three languages. The goal of the perception experiments is to test 

through a gating and an identification task which specific contribution alignment, 

duration and scaling have on the perception of narrow contrastive focus in CAT, IT and 

SP. The materials for the gating task consisted of one broad and one contrastive focus 

sentence produced by three native speakers of CAT, IT and SP respectively. 4 sentence-

pairs were manipulated in order to isolate the different cues: only alignment, alignment 

and duration, alignment and scaling, and, finally, all the three cues together. To isolate 

the contribution of the different cues related to the first pitch accent, we gated the 

sentence-pairs Na Marina vendrà demà and Na MARINA vendrà demà at 6 locations. 

Thus, the gating task was made of 240 tokens (2 sentences x 4 conditions x 6 gates x 5 

blocks). 20 speakers per language participated in the perception experiments. 

Preliminary results with CAT (Fig. 3) and SP (Fig. 3) listeners show that while 

alignment seems to be a robust cue in production, it is the integration of the three cues 

what allows listeners to recognize the focus type even at the second gate. The materials 

for the identification task were made of three 7-step-continua in which three different 

parameters were manipulated from a contrastive to a broad focus interpretation: only 

alignment, alignment and duration, alignment and scaling, and a combination of the 

three prosodic features. The final identification experiment consisted of 140 tokens (7 

steps x 4 continua x 5 blocks). Preliminary results on CAT and SP are consistent with 

the gating results in the sense that it is only with the integration of the three cues (Fig. 

4, 2
nd

 graph on the right) that we obtain the classical S-shaped curve. 
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PERCEPTUAL CUES OF TONAL CONTRASTS IN ITUNYOSO TRIQUE

Sound contrasts in language are often encoded with redundant cues (Port and Dalby, 1982;
De Jong, 1995; Zsiga and Nitisaroj, 2007; Brunelle, 2009). This redundancy in the speech signal
is useful for listeners to accurately perceive the intended contrast. In tone languages, listeners
distinguish tonal contrasts by using a number of acoustic cues, some of which are redundant,
including (but not limited to) pitch level, pitch contour, pitch endpoint, pitch slope, duration,
and voice quality (Brunelle, 2009; Gandour and Harshman, 1978; Gandour et al., 2003; Xu,
2004). While much is known regarding the perceptual contribution of different cues to contrasts
like voicing (Repp, 1982; Kluender et al., 1988; Kingston et al., 2008, among others), relatively
little is known about the perceptual contribution of different cues to tonal contrasts (but see
Gandour and Harshman (1978); Khouw and Ciocca (2007); Brunelle (2009)).

This paper presents the results of three experiments testing the perception of Itunyoso Trique
tonal contrasts with both Trique and French listeners. The first two experiments tested the
perception of tone in Trique words. Itunyoso Trique contrasts nine tones, but only seven in
open syllables with modal phonation (DiCanio, 2008). Following methods similar to those used
in Hallé et al. (2004), eight tonal continua were created from these seven tones, shown below.
Six between-category stimuli were created for each continuum, where within-continuum linear
interpolation was used for both f0 and intensity contours. These stimuli were used for AXB
discrimination and identification experiments (experiments 1 and 2, respectively) with Trique
and French listeners.

The results of the AXB identification experiment show a sharp and significant identification
function at a middle point between the tonal comparisons for Trique speakers, similar to that
found in Hallé et al. (2004) for Taiwanese Mandarin tone and in Francis et al. (2008) for Can-
tonese tone. The results of the AXB discrimination experiment show a significant increase in
discriminability at a point between categories for Trique speakers, while no such peak was ob-
served for French speakers. This discrimination peak corresponded with the crossover point in
the identification curve for Trique listeners. French listeners performed at 78% accuracy in pitch
discrimination while Trique speakers performed at 71% accuracy. The experimental results sup-
port the view that tone is perceived categorically by Trique speakers, but argue that absolute
pitch differences are better discriminated by French speakers. This particular finding contradicts
work arguing that the effect of linguistic experience with tone improves pitch discrimination abil-
ity (Burnham et al., 1996; Hallé et al., 2004), but supports the view that speakers may ignore
within–category phonetic differences (Stagray and Downs, 1993).

However, it is equally probable that Trique subjects were not able to discriminate tonal
contrasts as well as French subjects in these first two experiments since duration and voice
quality differences were neutralized. Data from DiCanio (2008) show significant differences in
spectral tilt (a measure of voice quality) and duration which distinguish between certain tonal
pairs. Experiment 3 (in progress) is designed to test the relative contribution of spectral tilt,
pitch, and duration in the perception of Trique tones with Trique and French subjects in a trading
relations AXB discrimination task. For this experiment, the same pitch manipulation method
is used as in experiments 1 and 2, but spectral tilt measures (H1-H2, H1-A3) and duration are
manipulated independently. The goal of this experiment is to evaluate the contribution of these
other acoustic parameters to the perception of Trique tone by Trique and French listeners. In
particular, for the tonal pairs which were discriminated the worst in experiment 2 due to having
small psychoacoustic differences (tones /1/ vs. /2/ and tones /3/ vs. /32/), listeners may rely
more heavily on spectral or durational cues. Such a possibility suggests that while listeners may
exhaustively re-use certain pitch cues in their perception of tone (Brunelle, 2009), redundant
cues are more likely to be used when pitch differences are less distinct in the acoustic signal.
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Tone Tone
Comparison Word1 Gloss Word2 Gloss Comparison Word1 Gloss Word2 Gloss
/3/ vs. /32/ nne3 plough nne32 water /2/ vs. /31/ nne2 to lie nne31 meat
/3/ vs. /2/ nne3 plough nne2 to lie /1/ vs. /31/ nne1 naked nne31 meat
/2/ vs. /32/ nne2 to lie nne32 water /32/ vs. /31/ nne32 water nne31 meat
/2/ vs. /1/ nne2 to lie nne1 naked /43/ vs. /32/ rune43 avocado rune32 bean
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How attention to speech pitch is guided by its linguistic function 
Bettina Braun & Elizabeth Johnson, University of Konstanz & University of Toronto 

 
This paper compares listeners' attention to segmental information with attention to 
pitch variation with three different levels of linguistic contribution (none, postlexical 
information such as sentence mode, and lexical information). Previous research has 
shown that pitch information is attended to less than segmental information, even for 
listeners of a tone language (Cutler & Chen, 1997; Ye & Connine, 1999). More 
importantly, a number of studies have reported similar results for listeners of a tonal 
and a non-tonal language in a number of tasks: Repp & Lin (1990) showed that both 
listener groups were equally slowed down by task-irrelevant pitch variation when 
classifying segmentals. Cutler and Chen (1997) showed that both listener groups were 
equally good or bad at discriminating monosyllabic stimuli differing in segmentals or 
tone. These results suggest that attention to speech pitch is driven by low-level 
acoustic processing and not by linguistic function. However, since these studies used 
monosyllabic stimuli, listeners from an intonation language may have interpreted 
these pitch movements as signaling postlexical or paralinguistic information (e.g., 
surprise, boredom), see 'Nine ways of saying yes' in Crystal (1995). Therefore, it is 
still unknown to what extent linguistic function guides attention. 
 In this paper we therefore investigated (a) whether Dutch listeners attend to 
pitch information at all if it does not signal a communicative function, (b) whether 
they are even more attentive to pitch movements that are linguistically meaningful 
(i.e., postlexical information such as declarative vs. echo question) and (c) whether 
such an increased attention to linguistically relevant pitch movements is comparable 
to a tone-language speakers' attention to lexical pitch movements.  
 Sixteen native Dutch and sixteen Mandarin Chinese listeners performed a 
speeded ABX categorization task on disyllabic trochaic nonwords. The first syllable 
was produced with a pitch fall (signaling Tone 4 for Chinese listeners and a 
declarative for Dutch listeners). This was compared to either a pitch rise on the first 
syllable (signaling Tone 2 for Chinese listeners but had no linguistic function for 
Dutch listeners) or a pitch rise on the second syllable (signaling Tone 2 for Chinese 
listeners but an echo-question for Dutch listeners). There were two conditions, match 
trials (i.e., token X matched either token A or B in both segmentals and 
suprasegmentals) and ambiguous trials (i.e., token X matched token A in segmentals 
but token B in suprasegmentals). Results showed that Dutch listeners overwhelmingly 
classified along the segmental dimension, irrespective of trial type (96% of the cases, 
p > 0.2). However, they attended more to postlexical information (pitch rise on the 
second syllable signaling an echo question) than to non-linguistic information (pitch 
rise on the first, unstressed syllable) - as shown by an increase in reaction times in 
ambiguous trials relative to match trials (p < 0.05, see Figure 1). Strikingly, in terms 
of reaction times, this attention to postlexical pitch information was comparable to 
Chinese listeners' attention to potential lexical pitch information (p > 0.2, see Figure 
2). However, Chinese listeners classified ambiguous stimuli along the suprasegmental 
dimension in 40% of the cases (compared to 99.1% in match trials, p < 0.005), when 
the pitch rise and fall were both realized on the first syllable. This indicates a stronger 
role of lexical pitch information for Chinese listeners compared to postlexical pitch 
information for Dutch listeners. 

To conclude, identical pitch movements draw varying amounts of attention, 
depending on their linguistic function in the language. The combined results of our 
forced choice and response latency measures point to a step-wise increase in attention 
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to speech pitch, from non-linguistic (which goes unnoticed despite its peculiarity) to 
postlexical to lexical.   
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Figure 1. Reaction times (square-root transformed) for Dutch listeners in the non-

linguistic pitch condition (left bars) and in the postlexical pitch condition (right bars). 
Whiskers represent standard errors. 
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Figure 2. Reaction times (square-root) to postlexical pitch information (right bars, 

Dutch listeners) and to lexical pitch information (right bars, Chinese listeners).  
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On-Line Perception of Topic-Change Intonation 
 

 Much intonational research, including a recent production study by the authors, has 
identified intonational and other prosodic characteristics of speech which co-occur with 
variation in the topic structure of a discourse, including variation in the size of F0 falls, 
speech rate, and to an extent the use of creaky voice.  In addition to collecting production 
data, a number of investigations of the prosody of discourse topic organization have used 
perceptual paradigms to judge the relative strength of boundaries in long stretches of speech 
(e.g. Sluijter & Terken 1993, Swerts 1997, among others) in order to study this prosodic 
variation.  These perceptual studies tend to involve asking listeners to make meta-linguistic 
judgments about when discourse units begin and end, or where individual sentences belong 
within a longer discourse. 

Although these studies have shown that listeners are able to use prosodic information 
to aid them in identifying the organization of spoken discourse, judging the role that prosodic 
information plays in the immediate or on-line processing of language has proved to be a 
challenging task.  In studies of the role of phonetic information in lexical access (e.g. 
Andruski et al 1994), it has been shown that the time scale over which phonetic information 
is available to processing is actually quite short, disappearing within approximately 250 
milliseconds.  This likely means that whatever information is to be extracted from sentence 
prosody must be immediately interpretable, because it is lost soon afterwards.  This is 
complicated by the fact that while prosodic variation related to topic structure may be 
relatively local, the domain of meaning of these prosodic effects is long, stretching over a full 
utterance or even a series of utterances.  In terms of creating a perceptual experiment, this 
means that there are many more potential confounding factors available, simply by virtue of 
the longer stretch of time and the greater amount of structure.  If a word is presented on its 
own, in principle only phonological (and phonetic) structure must be interpreted in order to 
interpret the word.  However, if a whole sentence is presented, these levels must be taken into 
account, as well as the lexical and syntactic aspects; and all of this is before considering the 
prosody which further influences how a phrase or sentence is interpreted. 

We will present a study testing the on-line processing of prosody as it relates to the 
shaping of discourse topic structure.  A pause-detection paradigm tests listeners’ immediate 
sensitivity to intonational variation signalling topic changes or topic holds.  Then, two tasks 
measure the extent to which the intonational variation was taken into account by listeners in 
their processing of the discourses.  First, listeners rate the likelihood of hearing a following 
sentence which is either matched or mismatched prosodically to a potential topic-change 
signaled in the previous discourse.  Then, a memory task tests the extent to which the match 
or mismatch in prosodic information influenced the integration of semantic material in the 
sentence, following Almor and Eimas (2008), who showed that focused constituents were 
remembered better when the use of focus was appropriate to the discourse situation.  These 
tasks avoid some difficulties inherent in other psycholinguistic paradigms by testing for 
listeners’ responses both before and after the integration of prosodic information may be 
expected to occur.  Pilot results suggest that listeners are immediately sensitive to topic-
structure-related prosodic differences between two realizations of the same utterance, and that 
they are faster to judge as appropriate to the context continuing sentences which match the 
prosodic realization, as opposed to continuing sentences which do not match the topic-change 
or topic-hold suggested by the prosodic context.  In addition to replicating the finding that 
listeners are sensitive to intonational information when segmenting discourses into topic 
units, as in the studies mentioned above, the results of this experiment will provide more 
insight into how this information is used on-line by listeners, and the strength of its effect on 
changing listeners’ understanding of spoken discourses. 
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Intonation and phonation type as question markers in Ikaan Yes/No questions 
Rialland (2007, 2009) describe question prosody for a wide range of West African 
languages, identifying a set of question markers which Rialland divides into tense 
markers (register expansion, reduction of downdrift/final lowering, final-H raising, final 
H/HL/H%) and lax markers (final L/M/polar tone/falling intonation, vowel lengthening, 
breathy termination, cancellation of penultimate lengthening, open vowel). Finding 
predominantly lax markers, she argues against a proposed universal high question 
prosody and puts forward a lax question prosody for West African languages. In 
addition, she identifies breathy termination as an understudied question marker which so 
far is only attested for Gur languages in the work of Rialland and her colleagues.  
Ikaan, a Benue-Congo language spoken in southwestern Nigeria, is a language without 
morphosyntactic markers for Yes/No questions, like the languages in Rialland’s set. 
Ikaan marks Yes/No questions entirely prosodically using intonation and phonation 
type, thus giving new support to Rialland’s finding as well as challenging some 
distinctions. 
Intonationally, Ikaan marks Yes/No questions with a greater pitch range in which its 
two tones are realised, and with a higher initial pitch, as shown in Figure 1. In 
Rialland’s dichotomy, this pitch expansion is classified as a tense prosody. In terms of 
phonation type, Ikaan questions are marked with breathy termination on a vowel, 
whereas statements end abruptly in a glottal stop, as shown in Figure 2. Breathy 
termination triggers further changes at the phonological level, deleting a consonant or 
inserting a vowel to ensure there is a vowel available for breathy termination. In 
Rialland’s scheme, breathy termination is classified as a lax question marker. 
I will give phonological and phonetic evidence to illustrate pitch expansion and breathy 
termination. Using acoustic phonetic and participant observation evidence, I will further 
show that on its own, none of the markers is sufficient to encode Yes/No questions. It is 
the combination of the three markers which accounts for how Ikaan speakers mark 
questions as opposed to statements and which makes the grammar robust. 
By combining markers from lax and tense question prosodies, Ikaan cannot be classified 
into either group, thereby posing a challenge for the tense/lax dichotomy. On the other 
hand, Ikaan is the first language outside the Gur family to be shown to have breathy 
termination, which supports Rialland’s findings on this strategy as a question marker. 

35

triad
Textruta
Sophie Salffner, School of Oriental and African Studies



Figures 

↑ O` n E´

L H

Time (s)
0 1.195

O` n E´

L H

Time (s)
0 1.063  

Figure 1: Pitchs tracks of ɔǹɛ ́ ‘He defecated.’ and ꜛɔǹɛ ́ ‘Did he defecate?’ 
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Figure 2: Spectrograms of ɔ̀kpɪʔ́  ‘He heard.’ and ɔk̀pɪh́  ‘Did he hear?’ 
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What did you say just now, bitterness or wife? 
An ERP study on the interaction between tone, intonation and context in Cantonese 

Chinese 
 

Abstract 
 

Previous studies on Cantonese Chinese showed that adding a rising question intonation 
onto low-toned words leads to frequent tone misperception and hence lexical misidentification 
(Ma, Ciocca & Whitehill, 2004, 2006). However, it is an open question whether this 
interaction between tone and intonation occurs during the online process of lexical 
identification, or only later during the decision-related strategic processing. The goal of the 
present study is to test whether there are immediate processing consequences of this 
interaction on lexical identification. This was accomplished by comparing the processing and 
identification of monosyllabic critical words at the end of questions versus statements, using a 
lexical identification task, and ERPs as an online measure. In Experiment 1, low-toned words 
at the end of questions compared to statements yielded higher error rates (see Figure 1) and a 
biphasic N400-P600 pattern (see Figure 3), which reflects processing difficulty and reanalysis. 
The data are taken to indicate that the interaction between tone and intonation elicited an 
immediate conflict during speech comprehension. In Experiment 2, an immediate lexical 
context was added to investigate its effect on the tone by intonation interaction. The 
immediate lexical context was created by embedding the critical word in a compound 
composed of two monosyllabic words. The first member of the compound creates a highly-
constraining lexical context that elicits a stronger expectation for the second member (the 
critical word) as compared to a homophone of the critical word but with another tone. 
Increasing contextual constraint led to a clear reduction in error rates (see Figure 2) and the 
disappearance of the P600-effect for low-toned words at the end of questions (see Figure 4). 
The present findings show that information about tone, intonation, and context are used 
immediately once they become available during speech comprehension. In addition, the 
difference in performance and activation patterns between experiments highlights that context 
plays a major role in understanding Cantonese-Chinese.   
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Figure 1. Accuracy rate of the identification of critical 
words with each of the six lexical tones at 
the end of questions and statements in 
Experiment 1. 

Figure 2. Accuracy rate of the identification of critical 
words with each of the six lexical tones at 
the end of questions and statements in 
Experiment 2. 

Figure 3. Grand average waveforms for electrode 
P3 time-locked to the onset of the 
sentence-final critical word in 
Experiment 1. 

Figure 4. Grand average waveforms for electrode 
P3 time-locked to the onset of the 
sentence-final critical word in 
Experiment 2. 
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Getting a handle on category membership in intonation 

Intonation is notoriously difficult to analyse because it is acoustically continuously variable, 

it has multiple functions, and it interacts with other linguistic resources. As a consequence, it 

remains unclear how exactly it is realised, what units are involved, how it contributes to 

speech comprehension, and how it is processed in the brain. The Autosegmental-Metrical 

(AM) framework for intonational analysis [9] offers discrete, economical and insightful 

formalisations of intonation systems, which promise to provide a key to understanding cross-

linguistic and stylistic variation in intonation patterns, and their role in language 

comprehension and the neural architecture that supports it. 

However, although AM is now firmly established as the predominant theoretical framework 

in the field, little evidence supports its central tenet that intonation independently carries 

linguistic meaning which is conveyed by abstract phonological (categorical, discrete) 

elements which are physically instantiated during phonetic implementation, e.g. [7, 5]. For 

instance, the H*L and the L*H pitch accent are categorically different forms in English which 

are used to signal categorically different meanings (e.g. declarative statement vs. yes/no 

question), but their phonetic realisation depends on speaker characteristics and context (e.g. 

pitch excursions are wider in speech produced in noise [12]). 

Empirical support for this AM distinction between phonology and phonetics has proved 

elusive, e.g. [8], cf. [5]. The problem is that categories and gradient variation in intonational 

form are closely intertwined, since both can in fact be used to convey meaning, e.g. [3, 1, 11]. 

For instance, wider pitch excursions can be used in noise, but they can also be used to signal 

increasing surprise. Here, both form and meaning vary gradiently. However, gradient 

variation in form can signal categorically distinct linguistic meanings, as when a bigger pitch 

excursion for an utterance-final rise signals a question instead of a continuation. 

Advocating a multidisciplinary approach, we will argue that combining linguistic evidence 

from production and perception experiments with direct physical evidence from 

neuroimaging holds the best promise for advancing our understanding of the linguistic 

representation of intonation, and the neural architecture that supports it; cf. [4] for segmental 

structure.  The underlying assumption is that the different levels of linguistic representation 

of categorical (phonological) and gradient (phonetic) intonation mirror differential activations 

in a distributed cortical network of hierarchically organised neural subsystems which 

subserve different cognitive functions in speech comprehension, cf. [2, 6, 10].  

We will outline a series of experiments which we developed to identify (1) the perceptual 

effects of acoustic dependencies in intonation patterns associated with categorical and 

gradient variations in form and meaning, and (2) the brain systems that are involved in 

processing this information. The acoustic data confirm that the interactions between 

intonational cues in signalling meaning depend simultaneously on contour type and 

intonational function (in F0 alignment, scaling, and intensity and duration distributions, for 

H*L, L*H and H*LH). We will also report the initial results of the fMRI and perception 

experiments which we are currently developing. 
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Markedness and the Phonological Typology of Two-Height Tone Systems

Despite longstanding interest in defining what a tone system is (Pike 1948, Welmers 1959, 1973) and
in contrasting tone, pitch- and stress-accent systems (McCawley 1970, 1978, Hyman 1977, 2006,
2009, Beckman 1988, van der Hulst & Smith 1988, Gussenhoven 2004, 2006, etc.), there have been
surprisingly few attempts to sort out the relevant phonological properties which distinguish “true”
tone systems from each other. Past typologies have been based primarily on: (i) (relatively surface)
contrasts, e.g. the number of tone heights, the presence vs. absence of contours, tonal downstep, phon-
ations (Maddieson 1978); (ii) distributional restrictions, leading to proposals to distinguish syllable
tone, word tone, and pitch-accent (Donohue 1997, Matisoff 1999, Mazaudon 2005); (iii) lexical vs.
grammatical functions (Welmers 1973, Hyman 2001); (iv) presence vs. absence of (morpho-)
phonological alternations (assimilations, dissimilations, reductions, contour simplification rules etc.).

In this paper, I will present a phonologically-driven typology of two-height tone systems, based on
markedness. Drawing from a current database of over 550 tone systems (of which 368 are two-
height), I will first confirm that two-height systems may be “equipollent” /H, L/, “privative” /H/ or /L/
— or both, /H, L/ vs. Ø, exploiting the kind of underlying ternarity discussed by Pulleyblank (1986)
(vs. Stanley 1967). Examples include:

/H, L/ :  Baule, Bole, Mende, Nara, Falam, Kuki-Thaadow, Siane, Sko, Tanacross, Barasana
/H/ vs. Ø :  Afar, Chichewa, Kirundi, Ekoti, Kiwai, Tinputz, Una, Blackfoot, Navajo, Seneca
/L/ vs. Ø :  Malinke (Kita), Ruund, E. Cham, Galo, Kham, Dogrib, Tahltan, Bora, Miraña
/H, L/ vs. Ø :  Ga, Kinande, Margi, Sukuma, Tiriki, Munduruku, Puinave, Yagua

These underlying systems posit the one vs. two tones which are “phonologically active” (Clements
2001, Hyman 2003), i.e. explicitly invoked by the language’s constraints/rules. I will first cite the
usual evidence for establishing the difference between privative and equipollent systems, e.g. low
“tonal density” (Gussenhoven 2001), distributional constraints and long-distance effects in the former;
presence of contours and/or floating Hs and Ls in the latter. I will then demonstrate an additional
difference invoking tonal markedness: While the one tone of /H / or /L/ systems is unambiguously
“marked”, contrasting with the Ø of toneless TBUs, the privative tone often fails to show “the
preservation of the marked” effects predicted by de Lacy (2006): Many of the tonal processes in such
systems consist of DELETING marked Hs (e.g. Haya) or Ls (e.g. Bora), with extreme cases giving the
impression of being “accentual”. In a privative system the marked tone “competes” with no tone (Ø)
as well as with itself: In the presence of a /H/, another /H/ may reduce; but a toneless TBU may also
assimilate and become H. /H, L/ systems, which have an intrinsic competition between two specified
tone values, are also not reducible to one universal markedness scale, e.g. H >> L, proposed by both
Pulleyblank (1986) and de Lacy (2002) (cf. Mortensen 2006). However, unlike the privative systems,
there are interesting cases where the marked /H/ or /L/ does shows greater preservation in outputs.
Two closely related Tibeto-Burman languages illustrate this point: In  Kuki-Thaadow, the tone rules
“conspire” to guarantee that every underlying /H/ will be realized on the surface. In closely related
Hakha Lai, however, it is just the opposite: several rules apply in such a way as to guarantee that
every input /L/ will be realized on the surface. One must conclude that some /H, L/ systems like H
tones more than L; others like L tones more than H (cf. Zoll 2003 re the mapping of tonal melodies).

The above is of interest for several reasons. First, the new evidence from markedness and faithfulness
further establishes the advantages of distinguishing privative vs. equipollent two-height tone systems.
Second, the tonal evidence from Kuki-Thaadow and Hakha Lai complement recent proposals of
language-specific markedness in segmental phonology (Hume 2003, Rice 2007). Third, explicit
comparisons of privative vs. equipollent two-height systems provide insight not only into how such
lexical tone systems work, but also systems which have either been interpreted accentually or whose
tones are phonologically active at the post-lexical level. This includes the interaction of both lexical
and stress-based “pitch-accents”, phrase- and boundary tones, and various reported “intonemes”
which seem always to involve both /H/ and /L/ features or equivalent (Beckman & Pierrehumbert
1986, Bruce 1977, Riad 1998, Gussenhoven 2004,  Jun 2005) — but where the two features are also
subject to different markedness interpretations, both phonologically and functionally (cf. the
numerous languages which mark questions with final L% (Rialland 2007)). For clarity, I intentionally
limit discussion to two-height systems, although with some brief remarks on whether, and if so how,
the above findings may be extended to three-, four- and ultimately five-height systems as well.
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Anticipatory tone in Totela: an unexpected system 

 

Hyman (2007) notes that unlike perseverative (rightward) tone shifting or spreading, 
which is common and phonetically “natural”, leftward tonal anticipation is typologically rare 
and “unnatural”. This paper describes the tonal system of Totela (K41), a virtually 
undescribed Bantu language spoken in Zambia, which exhibits across-the-board anticipatory 
tone shift (ATS; Ø-H  H-Ø) subject only to constraints such as Meeussen’s Rule (H-H  
H-Ø) and the Obligatory Contour Principle (OCP). ATS is predicted only to occur under the 
following circumstances: (i) the H tone is pulled to a stressed syllable, (ii) the H tone is 
pulled to an unstressed (weak) syllable, or (iii) there is “pressure” away from the right edge, 
due to factors such as final vowel erosion. Totela represents a system in which ATS has 
grammaticalized to a degree that these effects are not synchronically obvious. 

This paper gives an overview of anticipatory tone shift in Totela, including its realization 
in major grammatical tone patterns (3)-(5) and its interactions (word internally) with 
Meeussen’s Rule (H-H  H-L; see ex (1c)) and (across words) with the OCP (6). 

When compared with reconstructed Proto-Bantu (PB) noun forms, Totela nouns show 
ATS. Leftward shift of stem H tones sometimes results in a H-toned prefix:  

 Similarly, Totela verb roots may be analyzed as having first syllables that are 
underlyingly H toned or toneless. H tones appear on the infinitive prefix ku-: 

Totela verbs show three major tone patterns: lexical H only (3), H on final vowel 
(surfacing on penult (4)), and H on 2nd root syllable (5). Syllables with input H tones are 
underlined. 

 ATS also occurs across words, but is constrained by the OCP, i.e. Ø # H  Ø-H # Ø, as 
in (5a) and (5b), but H # H  H-Ø # Ø, as in (5c). 

It may be reasonable to assume that Totela ATS had its roots in pressure away from the 
right edge: phrase-final Hs in Totela are only intonational. Synchronically, the language 
provides an excellent case study of  tonal interactions a fully grammaticalized ATS system.  

Reference: 
Hyman, Larry M. 2007. Universals of tone rules: 30 years later. In Tomas Riad & Carlos 

Gussenhoven (eds), Tones and Tunes: Studies in Word and Sentence Prosody, 1-34. 
Berlin: Mouton de Gruyter. 

(1)  PB  
TONE 

TOTELA 
TONE 

(STEM IN 
BOLD) 

PROTO-BANTU 
RECONSTRUCTION 

TOTELA 
 NOUN 

ENGLISH 
GLOSS 

 (a) H-H L-H-L-L *kÚdÚ òmú-kùlù adult 
 (b) H-L H-L-L *bókò í-bòkò arm 
 (c) L-H H-L *gùbÚ nhúhù hippo 
 (d) L-L L-L-L-L *dèdù òmù-lèzù beard 

(2)  PB TOTELA ENGLISH PB TOTELA ENGLISH 
 (a) *gÙ òkù-wà to fall *pá òkú-pà to give 
 (b) *dòg òkù-lòwà to bewitch *dúk òkú-lùkà to vomit 
 (c) *dìIk òkù-zììkà to bury *dóot òkú-lòòtà to dream 

(3) (a) pres (no OM): ndì-là-sàkà ‘I want/like’  ndì-lá-sùwà ‘I hear’ 
 (b) with OM (L): ndì-là-mù-sàkà ‘I like him’  ndì-là-mú-sùwà ‘I hear him’ 
 (c) with OM (H): ndì-lá-bà-sàkà ‘I like them’  ndì-lá-bà-sùwà ‘I hear them’ 

(4)    H on FV: nà-ndì-mú-hùpúlà ‘me thinking of him’ 
(5) (a) H on 2nd Root Syll: tà-ndì-mù-ŋátàùlà ‘I don’t chop him to pieces’ 

 (b)  tà-ndì-mú-kòsàùlà  ‘I don’t chop him to pieces’ 

(5)   (a) H locative prefix: òkù-yá kù-mùnzì ‘to go home’ (lit: to go to village) 
 (b) H possessive: èchìyùní chèsù ‘our bird’ 
 (c) No ATS (OCP): òmùbúyù wèsù ‘our baobab tree’ 
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The intonational system of Embosi (Bantu C25), a 2 tone language without downstep 
 

This paper presents a study of the intonational system of  Embosi, a 2 T Bantu language 
without downstep (or downdrift) and it proposes a model with a dual register organization, to 
account for its data, in particular, the interaction between lexical tones and boundary tones. 
 Embosi is a Bantu language (C25) spoken in Congo-Brazzaville. The main 
characteristics of its tonal system are the following: it has 2 tones, L and H, and its tone 
bearing unit is the mora. All lexical (and grammatical) tones get associated to a mora as a 
result of various tone processes and there is no downstep triggered by floating L tones.  Tonal 
contours are not permitted even at the end of words. There are constraints again them, which 
trigger rather complex processes to avoid them, in any context where they would occur.  
 In our study of Embosi intonation, we will assume two prosodic constituents above the 
Phonological Word: Phonological Phrase, and Intonational Phrase. Their characteristics are 
the following: 

1) Phonological Phrases (PP).  PPs are domains of hiatus reduction processes and tonal 
rules associated to them. They don’t exhibit any downstep but their tonal realizations are more 
or less expanded or compressed.  PPs are constituents in which tonal registers (= register of 
tone realizations) are defined.  These tonal registers, represented by lines on figures, depend 
upon information structure (topic, focus, dislocation) and position within IP (the last PP in an 
IP being regularly lowered). 

2) Intonational Phrases (IP). We will assume that they are characterized by a boundary 
tone, which seems very common. However, in Embosi boundary tones are different from  
lexical or grammatical tones: they are not realized on the two H and L tone levels, within a 
tonal register. They are superimposed to tones, triggering extra-high or extra-low tones. A 
dual register organization can be suggested with tonal registers and intonational registers, the 
last ones including the previous ones. Boundary tones are tones within intonational registers. 
As it might be expected, these two types of tones interact and there are alignment constraints 
between them. Thus, a H% is not realized at the end of IPs but it is attracted by the last H of 
the IP, which might be not IP final (and will be realized higher than a H tone). Compare the 
location of the H% in figure 2 and 3.    

.The distribution in respect to syntax and information structure of the “superimposed 
boundary tones” H% and L% is reminiscent of the distribution of “regular” H% and L% in 
many languages, such as French or English among them (see figure 2 and 3 and translation). 
The last PP within an IP ending with a L% is lowered. This register lowering can be seen as 
an effect of the L% (see figures 1, 2 and 3).  
 The study is currently based on 1) on a read corpus, organized to study relatives 
clauses, with 90 sentences by one speaker (the second author), 2) on a 10 minutes interview 
(with 150 IPs) conducted and recorded by the second author in Brazzaville, 3) on 5 minutes of 
an other interview, 3) on 30 isolated utterances recorded for various purposes by the second 
author.  
 This intonational study is the first one on a Bantu language of this zone. It presents a 
system without downstep in which boundary tones are superimposed on tones and not inserted 
on the same line. Absence of downstep is expected to be found in multi-tone languages, such 
as Mambila, a 4 tone language, for example (Connell 1999) but is not expected in 2 T 
languages. Other languages of the region might have the same structure, as suggested by 
mentions of absence of downstep, in Aka (C 10) (Cloarec-Heiss & Thomas 1978).   
 
Connell, B. 1999.“Four tones and downtrend: a preliminary report on pitch realization in Mambila”. 
Trends in African Linguistics, Vol. 3. P. Kotey (ed.), Trenton, N.J.: Africa World Press, pp. 75–88. 
Cloarec Heiss F. & Thomas J. 1978. L'Aka, langue bantoue des pygmées de Mongoumba 
(Centrafrique) : Introduction à l'étude linguistique. Phonologie - Paris : S.E.L.A.F., 1978 
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Figure 1. A read utterance 

 
                      (é di    bána    báa        yúlu) ω (bare báádi     báa     bE�lá     a sim  ba) ω 
          “ ((It’s the girls) ω                        (who are playing the drums) ω) IP” 
 
Figure 2. Extract from an interview 
 

 
             (daadángála pE�lanɔ móoyoó)IP              (embɔ́si ́yi ́ipenémisóó)ω  (Sa0Zé Bi bvúukaá)ω ) IP  
 “ I entrust (him) to you  because of poverty”,  this Embosi expression  might have changed 
already” 
 
Figure 3. Extract from an interview 
 

 
                   (( mEnón     táá ngóo) ω   (báál    ɔbvú Elɔɔkanga) ω)IP(áBi ́morɔ  Bɔɔ́)ω)IP 
                   ((now  the father of the mother) (and the in-laws))        (form an entity ))” 
                                    (                             Topic                      ) 
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Information-seeking questions vs. incredulity questions in Catalan: a comparative study 
between dialects 

 
 

 
 
In English, the contrast between an information-seeking question and an incredulity yes/no 
question (also called presumptive or antiexpectational questions) can be conveyed through a change 
in the order of constituents and the presence or absence of an auxiliary. English information-
seeking questions always have an auxiliary (Do you have tangerines?), and English incredulity questions 
(also called "declarative yes-no questions") use the same form of a statement (You have got 
tangerines?). By contrast, a Romance language like Catalan cannot resort to this syntactic strategy and 
both forms are exactly the same (Teniu mandarines? “Do you have tangerines” or “You have got 
tangerines?”). 
 
Recent crosslinguistic studies have shown that speakers can signal the difference between 
information-seeking questions and incredulity questions intonationally (Savino & Grice 2007, Lee et 
al. 2008, Truckenbrodt 2009). Some studies have found a gradient contrast between the two types 
of questions, while other studies indicate that the contrast is expressed categorically. For instance, 
Lee et al. (2008) analyzed the production differences between information-seeking and incredulity 
yes/no questions in Buenos Aires Spanish. They concluded that the incredulity questions have a 
wider global pitch range than information-seeking questions, and also an expanded tonal range in 
the nuclear peak. However, Grice & Savino’s study about info-questions and incredulity yes-no 
questions in Bari Italian revealed that variations in pitch range were used by listeners to separate the 
two interpretations of L*+H LH% in a categorical fashion (see also Truckenbrodt 2009). In 
Catalan, information-seeking and incredulity yes/no questions also have the same intonational 
contour. In Central Catalan, the first stressed syllable is realized with a falling tone followed by a 
rising movement, and the last stressed syllable is produced with a low tone followed by a sharp rise 
(Prieto 2002, Prieto & Rigau 2007, Crespo et al. 2009, 2010). In Valencian Catalan, the first stressed 
syllable is realized with a rising tone preceded by a low movement, and the last stressed syllable is 
produced with a low tone followed by a complex boundary tone low-rising. According to these 
studies about Catalan intonation, what distinguishes these two types of yes-no questions in both 
dialects is the pitch range of the whole contour. In the case of incredulity questions the pitch range 
is much broader. 
 
The goal of this study is to investigate the strategy that Central and Valencian Catalan speakers use 
to distinguish the contrast between information-seeking and incredulity yes/no questions. To this 
end, two standard identification tasks (namely binary and gradient) and a gating identification 
experiment were conducted to this contrast. In addition, Reaction Time (RT) measurements were 
also analyzed since some researchers have proposed the RT approach as a good alternative to the 
discrimination task in testing the hypothetical discreteness of a contrast (Pisoni & Tash 1974, Chen 
2003). The stimuli bases vary in the following points: the height of the prenuclear accent, the 
duration of the last syllable and the height of the boundary tones. 
 
Results from Central Catalan with 20 listeners show that they are able to change the interpretation 
from information to incredulity yes/no questions only by increasing the pitch height of HH% 
boundary tones and, moreover, it is the combination of scaling and duration that displays the 
stronger categorical results (see Fig. 1, graph on the left). On the contrary, Valencian Catalan 
listeners can only change their interpretation when the pitch height of the prenuclear L+H* pitch 
accent is increased (see Fig. 2, graph on the left), while the effects of the increase in scaling and 
duration in the nuclear region are not significant (see Fig. 1, graph on the right). The gating 
experiments also show that Valencian Catalan listeners can identify the incredulity meaning very 
early in the utterance (at the second recognition point), confirming the results from the 
identification experiments (see Fig. 2, graph on the right). On the basis of these results, we can 
conclude that even though in both dialects, as well as in other languages such as Italian and 
Spanish, the intonational meaning of incredulity is primarily conveyed through differences in pitch 
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range. Yet while Central Catalan listeners rely on the combination of scaling and duration cues in 
the nuclear region to distinguish neutral from presumptive yes-no questions, Valencian Catalan 
listeners rely on the pitch range differences present in the prenuclear pitch accent region. 

                           
Figure 1. The graph on the left shows proportion of identification as incredulity 
question along the continuum in which both duration and scaling had been 
manipulated in Central Catalan. The graph on the right shows proportion of 
identification as incredulity question along the continuum in which both duration 
and scaling had been manipulated in Valencian Catalan. 
 

                 
Figure 2. The graph on the left shows proportion of identification as incredulity 
question along the continuum in which scaling of the prenuclear pitch had been 
manipulated in Valencian Catalan. The graph on the right shows proportion of 
identification as incredulity question in the gating experiment in Valencian 
Catalan. 
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An inventory of prosodic units forms and functions for Romanian intonation 
 
 
The paper presents an intonation model for Romanian based on a functional perspective upon the 
intonational phrase meaning in order to allow all F0 contour segments (prosodic units) to be 
annotated even in case they have non-significant pitch movements. In this manner the emphasis 
generated by small variations around a tonal level can be annotated. The model defines two 
prosodic unit types within an intonation phrase (IP): Accentual Units – AU (elementary ones) 
and Accentual Unit Groups (AUG). The AUs contain only one pitch accent/stress, which 
corresponds at text level to one accented word, but it can also include other cliticized words. The 
AU is equivalent to the pitch movement as unit defined by the IPO model [1]. The AUGs contain 
a tonal contrast between two component AUs that together perform a single function at 
communicative act level.  
In order to control the variability of AU forms we have defined a set of categories and related 
them to a set of communicative functions. Each category was assigned different AU prototypes 
having in common certain perceptual features related to: target tone type (implying the pitch 
movement tendency during the AU), the size+sign of the difference between the AU beginning 
and the ending tonal levels, and the size+sign of the AU pitch range. The AU prototypes from 
each category essentially differ by their pitch accent type (H*, L+H*, H+!H*, L*H, L*, H+L*, 
L*+H, H*L). We have related the common perceptual features of the prosodic forms from each 
category to the corresponding communicative functions. We extend the functions defined at AU 
level to the groups composed of adjacent accentual units. An AUG can show a pitch movement 
tendency, its tonal beginning and ending levels can be related and it can have a certain range and 
position into the F0 utterance scale. The AUGs have non-elementary pitch contours that are not 
prototyped. In F0 contour synthesis they result in a sequence of AU elementary forms. 
Based on these categories we partition the complex F0 contour into sequences of functional 
prosodic units or, more generally, into a hierarchy of prosodic units. The F0 contour envelope for 
a typical Romanian neutral affirmative intonation is illustrated in Fig. 1. The tripartition of the 
generic F0 contour is generated by the sequence of three units with certain ranges and positions 
into the F0 scale. They correspond to the three basic form categories presented in [2], [3]: 
• PH (“PUSH”) units contribute to pushing forward the communication act by creating high 

tension segments of speech (near the scale TOP) at its parent unit level – IP/AUG (Fig 2.a-b).  
• PO (“POP”) units correspond to the low-tension speech segments (near the Bottom line) 

within the communication act at its parent unit level. The name “POP” suggests that a POP 
unit is related to a PUSH unit by a tonal contrast (Fig.2.c-e).  

• F/f (“Focus”) – units having the role only in word neutral focusing (F-more prominent- 
Fig.2.f / f-less prominent- Fig.2.g).  

Based on these basic categories we define other functional ones, with either two target tones: 
POP-Up (Fig. 2.h-i), PUSH-Down (Fig. 2.j-k) or double function: PH+F (Fig. 2.l), PH+f, PO+F, 
PO+f. Some of the possible trends for the pitch movements during the AUs can be observed in 
Fig. 2.a- l, where the accented syllables are depicted in gray background whereas the unaccented 
ones have a blank background. 
We consider the accentual units, their groups and their functional labels (related to functional 
categories) are proper terms for describing the meanings of the intonational contours. This 
perspective is a premise for building a unified framework for understanding and describing the 
intonation of different languages as functional prosodic unit structures.  
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Bitonal pitch accent and secondary association with metrical structure in Sardinian 
 

 
This study investigates a tonal pattern of phrases that consist of verb plus clitics in 

Arborese Sardinian, which is one of the endangered languages spoken on the island of 
Sardinia in Italy (1a~b).  

 
 Our goal in this talk is threefold. First, we will present new data from this endangered 
language (Arborese) spoken on the island of Sardinia in Italy. Second, we will identify the 
phonetic correlates of stress in this variety of Romance, referring to phonetic duration and F0 
contour, and we will see that sometimes these cues do not coincide on the same syllable. 
Third, we will provide an account for pitch accent alignment in this language, adopting the 
notion of “secondary association” (Pierrehumbert and Beckman, 1988; Prieto et al., 2005; 
among others). 
 
 The speech data were collected during field research in the summer of 2007 in a 
question-and-answer type of interview, which leads us to expect a consistent pitch accent 
type corresponding to contextually embedded broad focus, namely a H+L* bitonal pitch 
accent. We use two phonetic characteristics of the data to identify stress: falling tune and 
lengthening within the L target (1c), which is a consistent pattern in the data. However, the 
tune and lengthening are not always associated with one and the same syllable. For example, 
high pitch may fall on one syllable, and low pitch with lengthening on a subsequent syllable, 
which we identify as the stressed syllable (1b~c). Hence, the ‘clitic(s)’ may also be associated 
with primary stress in the data we are examining.  
 

The bitonal pitch accent (H+L*) is identical to the broad focus pitch accent found in 
Italian (D’Imperio, 2002). The difference between the two languages resides in the 
association of the secondary tone of the bitonal pitch accent. In Italian the H tone is 
associated with the same syllable as the L* tone, while in Arborese the H tone is associated 
with a different syllable from the L* tone, within the same phonological phrase.  

 
 It has been suggested that a “secondary association” of a bitonal pitch accent can be 
encoded in the phonological representation of pitch accents, and languages seem to vary in 
that different prosodic boundaries (mora, syllable, or prosodic word edges) are involved in 
the secondary association (Prieto el al., 2005: 361). In other words, pitch accents can refer to 
prosodic boundaries as a tonal landing site for a secondary association and a stressed syllable 
for a primary association. In this regard, the Sardinian data show another interesting case: the 
starred tone (L*) in falling pitch accents (H+L*), is aligned with the metrically most 
prominent syllable, while the H tone is aligned with the next most prominent syllable within 
the phonological phrase (1d). This secondary association pattern implies that pitch accent 
should be able to refer to the details of metrical information in a given language (such as the 
location of the lexically stressed syllable or the secondary stress). 
 
 In conclusion, we show that the notion of secondary association plays a role in the 
pitch accent alignment in Arborese Sardinian. Our investigation is in line with the notion of 
secondary associations suggested and adopted in many studies (Pierrehumbert & Beckman 
1988; Grice 1995; Grice, Ladd, and Arvaniti 2000; Prieto, D’Imperio, and Fivela 2005), and 
also addresses empirical advantages of the theoretical notion of secondary association.  
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(1) Arborese (Sardinian):    
 

a. [bétti] ‘bring (2sg)!’        
b. [bètti-zíddu] ‘bring (2sg) him it! 

 c. Spectrogram and pitch contour from [betti-ziddu]  ‘bring (2sg) him it!” 
 

 
 

d. Spectrogram and pitch contour from [pɛsa-tinde subbitu]  ‘get up (2sg) immediately!’  
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Does Focus Really Condition Phonological Phrasing in Chichewa? 
 

Background. Based on Kanerva’s (1990) pioneering study, Chichewa is regularly cited in 
the focus intonation literature (Hayes & Lahiri 1991, Hyman 1999, Yip 2002, Gussenhoven 
2004, Ladd 2008) as a striking example of a language where prosodic phrasing (and phrasal 
stress), rather than sentence stress (or accent), is the correlate of focus. This makes it an 
exception to the widely held view that focus necessarily attracts sentence stress. Samek-
Lodovici (2005) (S-L) has proposed that Chichewa is not a true exception because it does not 
have culminative sentence stress. The phrasal stress (penult vowel length) found on in situ 
focused elements allows them to satisfy the weak stress-focus constraint in (1), if the degree 
of stress – i.e., penult vowel length – is the same in the focused phrase as in other phrases of 
the sentence; see (2a). While Kanerva (1990) suggests Chichewa does have sentence stress – 
the penult of the final word of the Intonation Phrase (IP) is described as noticeably longer 
than any IP-internal stressed penult, including in a focused element; see (2b) – he does not 
provide figures to support this description. Surprisingly, no phonetic studies of Chichewa 
since have systematically investigated this issue. For example, Myers (1996) confirms that 
focus had no effect on pitch, but the effect of focus on penult vowel length is not analyzed. 
Research questions. Our study set out to test Kanerva’s and S-L’s conflicting claims about 
the relative length of penult vowels in focused and non-focused words, by investigating the 
following questions: (1) Is the penult of words in narrow focus significantly longer than the 
penult of non-focused words? (2) Is the penult of the final word in the sentence significantly 
longer than penult of the other words in the sentence, including the penult of a word in focus? 
Method. We elicited focus prosody by means of Q/A pairs, targeting broad focus, subject 
focus, verb focus and (non-final) object focus. A sample set of Q/A pairs, with English 
translation, is given in (3). The 7 subjects, all undergraduates at the University of Malawi and 
native speakers of Chichewa, read each Q/A pair a total of 10 times, randomly presented 
using Praat. They were instructed to read the statements in the way that sounded most natural 
as answer to the paired question. Two Chichewa native speaker linguist observers agreed the 
readings were natural. The following durations were analyzed: (a) in statements with broad 
focus (like (3aA)), the duration of the penult of all 4 phonological words was compared; (b) 
in statements with narrow focus on the verb (3dA) or object (3cA), the duration of the penult 
of the word in focus was compared with the penult of non-focused words in the sentence 
AND with the penult of the same word in sentences where it is not in focus. 
Results. As shown in Table in (4): (a) in statements with broad focus, long penult vowels are 
clearly seen for the first and last phonological word (pw). Compared to the word final 
vowels, the length ratio for the first pw varies between ca. 1.5 and 2.5. Due to the extra 
lengthening of the utterance final vowel, this length ratio is generally less for the last pw 
(again ranging between 1.5 and 2.0 for most subjects). (b) in situ focus on the verb (pw 2) or 
object (pw 3) does not result in consistent penult lengthening in the focused word. Within one 
sentence type, the last pw in general shows the longest penult vowel. While it sometimes 
does not differ significantly from the penult of pw 1, it does differ significantly from pw 2 
and pw 3 whether they are focused or not. 
Conclusion. Our study gives a different picture of focus phrasing in Chichewa than Kanerva 
(1990), which was based on the speech of one native speaker linguist. It confirms that IP-
penult vowels – i.e., that of a (topicalized) subject and the final word of the sentence – are 
significantly longer than other vowels in the IP. However, we find that focus has no effect on 
penult vowel length: focused words attract neither phrasal stress nor sentence stress, a result 
that is also clearly problematic for the constraint in (1). To account for the difference between 
our results and Kanerva’s we propose that the penult lengthening he reports for focused 
words actually reflects emphasis prosody (see, e.g., Ladd 2008), not focus prosody. 
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(1) Weak STRESS-FOCUS (Samek-Lodovici 2005: 738; 2006: fig. (16)) 
  Focus receives the highest prosodic prominence but can share it with other items where 

necessary. 
 
(2) Relative penult vowel durations expected on focused first verbal complement - relative 

length is indicated by repeating the vowel 
(a) following Samek-Lodovici (2005: 737, T25) 
 (mwaáná)  (anáménya nyuúmba F) (ndí mwáála) 
 (   x    ) (    x ) (      x   )  Phonological Phrase 
 (   x      x             x   ) Intonation Phrase 
(b) following Kanerva (1990: 140) 
 (mwaáná)  (anáménya nyuúmba F) (ndí mwááála) 
 (   x    ) (    x ) (    x   )  Phonological Phrase 
 (                  x   ) Intonation Phrase 
 
(3) Sample Q-A pairs to elicit focus; expected penult lengthening indicated: 
(a) broad focus; (b) subject focus; (c) object focus; (d) verb focus 
(a) Q What happened?      Chí-ná-chit-íká ndi chi-yáani? 
 A The child hit the house with a rock. Mwaáná a-ná-ménya nyumbá ndí mwáálá. 
(b) Q Who hit the house with a rock?  Ndaání á-ná-menyá nyumbá ndí mwáálá? 
 A The child hit the house with a rock. Mwaáná a-ná-ménya nyumbá ndí mwáálá. 
(c) Q What did the child hit with a rock? Mwaaáná a-ná-ménya chi-yáani ndí mwáálá? 
 A The child hit the house with a rock. Mwaáná a-ná-ménya nyuúmbá ndí mwáálá. 
(d) Q Did the child hit (by pounding) or hit (by throwing) the house with a rock? 
  Mwaná anáméenya kapena kugeenda nyuúmbá ndí mwáálá? 
 A The child hit the house with a rock. Mwaáná a-ná-méenya nyuúmbá ndí mwáálá. 

 
(4) Table showing penult vowel durations under different focus conditions: mean (sd) [in 
ms], lengthening ratio in respect to final vowels (significantly longer vowels per sentence 
type marked in bold italics; penults of focussed words by underlining) 
 
subject focus mwaáná a-ná-ménya nyumbá ndí mwáálá 
EN broad 96.401 (11.175) 2.102 38.005 (9.018) 0.487 65.501 (8.696) 0.984 127.591 (16.080) 1.518 
EN verb 108.124 (10.462) 2.252 37.162 (15.932) 0.486 57.322 (7.132) 0.790 130.360 (21.270) 1.871 
EN object 92.898 (17.277) 2.228 37.689 (9.973) 0.493 59.371 (5.645) 0.916 117.048 (16.123) 1.529 
GN broad 103.762 (21.924) 1.988 32.590 (5.858) 0.530 57.940 (7.914) 0.561 102.041 (15.267) 1.181 
GN verb 110.051 (20.975) 2.075 31.103 (7.762) 0.593 45.775 (6.694) 0.580 109.078 (15.451) 1.802 
GN object 118.285 (22.675) 2.222 36.733 (12.588) 0.588 45.124 (9.543) 0.508 112.110 (13.002) 1.424 
HC broad 159.332 (50.731) 1.459 87.696 (15.802) 0.908 70.754 (23.791) 0.813 149.637 (25.300) 1.877 
HC verb 143.267 (45.511) 1.617 88.964 (23.344) 1.121 75.374 (9.017) 0.876 145.976 (21.847) 1.389 
HC object 139.832 (36.693) 1.503 76.798 (11.136) 0.951 72.298 (8.822) 0.810 162.107 (26.361) 1.768 
IN broad 108.691 (11.291) 2.380 67.321 (6.969) 0.916 100.365 (13.122) 1.268 125.405 (11.545) 1.401 
IN verb 101.210 (14.904) 2.142 60.721 (8.354) 0.986 64.702 (6.307) 0.956 133.823 (13.004) 2.840 
IN object 109.991 (17.009) 2.213 61.792 (9.896) 0.816 70.176 (9.128) 0.816 128.850 (26.822) 1.692 
LM broad 127.708 (5.921) 1.665 96.453 (17.434) 1.237 77.332 (15.986) 0.549 137.523 (15.507) 0.799 
LM verb 106.981 (13.322) 1.259 98.658 (18.352) 1.440 47.266 (4.094) 0.495 139.534 (10.653) 0.646 
LM object 131.393 (14.671) 1.488 99.513 (22.235) 1.437 62.189 (19.710) 0.467 140.033 (19.702) 0.788 
PM broad 135.822 (10.953) 1.545 74.411 (9.079) 0.898 79.769 (15.599) 1.165 145.732 (15.614) 2.426 
PM verb 135.578 (11.392) 1.430 75.637 (4.131) 0.838 79.587 (17.780) 1.044 127.685 (24.386) 1.841 
PM object 143.821 (8.720) 1.392 74.263 (8.653) 0.789 91.591 (13.162) 1.224 139.338 (9.853) 2.086 
SY broad 87.050 (15.998) 1.982 52.805 (12.281) 0.839 55.920 (13.319) 0.686 121.714 (18.084) 1.561 
SY verb 94.697 (16.028) 3.108 52.271 (7.845) 1.029 40.003 (8.559) 0.539 143.142 (15.124) 1.998 
SY object 86.681 (10.426) 2.595 56.453 (12.607) 1.119 43.124 (8.476) 0.622 139.028 (16.095) 2.003 
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   New Englishes as tone languages 
 

Intonation systems of New Englishes reflect the prosodic phonology of their substrate 

languages. Where these are tone languages, the general character of the intonation system will 

be like those of the tone languages concerned. As a result, Cantonese, Singaporean and 

Nigerian English share three properties that don’t exist in West Germanic English:  

 

1. Exhaustive association with TBU’s (as opposed to widespread interpolation across 

unaccented syllables); 

2. Obligatory tone patterns per word (as opposed to a choice from a range of pitch accents); 

3. No deaccentuation (as opposed to widespread deaccentuation in West Germanic English). 

 

Typologically, Nigerian English is more remote from West Germanic English than 

Singaporean and Cantonese English. The latter two have pitch accents on the same syllables 

that have pitch accents in an isolated pronunciation of the simplex word in West Germanic 

English, but Nigerian English has word melodies, tones that don’t refer to accent. Cantonese 

English distinguishes a pre-nuclear pitch accent from a nuclear one, mimicking the 

differential complexity of pre-nuclear pitch accents and nuclear pitch accents-plus-boundary 

tones of West Germanic English.  

 

Nigerian English (1) essentially follows Udofot (2007), who states that lexical words have H-

tone and function words L-tone. Declarative intonational phrases end in L% and interrogative 

ones in H%, as they do in Cantonese English. Downstep is obligatory on H after H, regardless 

of intervening L. The analysis of Singaporean English (2) follows Siraj (2008), but uses H*M 

rather than LH*M, merging word-initial L-assignment, as in conLsiM*deHraM*tionH, with 

L-assignment to function words, as in areL. To account for word-final H-toned syllables, it 

adopts his M*-to-H* raising on those syllables. The analysis of Cantonese English (3) differs 

considerably from Luke (2000). Instead of generic MH*L, it assumes prenuclear H*, which 

spreads right to tonally empty syllables, and nuclear H*L, thus merging word-initial M-

assignment, as in conMsiH*deH*raH*tionL, with M-assignment to function words, as in 

areM. It thus dispenses entirely with Luke’s L-to-H-Raising.  

 

Despite its exclusive occurrence at the right phrase edge, Cantonese nuclear trailing L is not a 

boundary tone. First, it occurs on the first post-nuclear syllable, which need not be the last 

syllable in the phrase, as in in chaH*racLterL (see Fig. 1). Second, when interrogative H% is 

used, L is deleted when no TBU is available, as in teaH*H%, and stays when there is, as 

appH*leLH%. The fall in declarative contours in phrase-final accented syllables therefore is 

due to a separate L%, as in teaH*L%. The language thus deletes floating tones except T%. 

 

In all three languages, the compound White House is homophonous with the phrase white 

house, illustrating the general absence of tone deletion as a possible equivalent of 

deaccentuation in West Germanic English. To describe such facts in terms of a tendency to 

apply ‘end stress’, as has been done in the case of Nigerian English, misses this point.  

 

Finally, a comparison between acceptability judgments by Nigerian English listeners of 

stimuli in which the location of the pitch drop from late in sentences like (1c) is shifted from 

the first syllable of assimilation to the second showed that the pitch must drop at the word 

boundary. This result contrasts with that obtained with British English listeners, who showed 

no preference either way. That is, as- is associated with !H in Nigerian English (see (1c)), 

while the equivalent British English syllable is not associated with any tone. 
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(1) a.         b,                           c. 

 

             The White    House      apple  cider         It’s a case of late assimilation 

        |        |               |             |     |   |           |    |    |      |    |      |     | 

      L      H            H   L%   H       H L%            L   L  H    L  H    H            L% 

 

(2)       a.            b.     c. 

     

                The  White  House             apple cider            It’ s a  case  of late     as si mi lation 

                 |    |          |                      |     |    |   |              |      |     |       |     |         |     |   |    |    | 

       L      H*H   H*H                M*H M*H           L     L  H*H L   H*H  L  M*H M*H 

 

(3) a.          b.     c.  

        

     The White    House      apple  cider        It’s a  case of   late    as simi lation 

        |        |            |                   |     |   |          |     |      |     |       |        |    |   |     | 

        M    H*         H*LL%       H*       H*LL%     M  M   H* M    H*    M H*   H* LL%  
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Fig. 1. Pitch tracks of character with declarative intonation, apple with interrogative 

 intonation and tea with both interrogative and declarative intonation as one-word 

 utterances in Cantonese English. 

 

Luke, K.K. (2000) Phonological re-interpretation: The assignment of Cantonese tones 

 to English words. ICCL 9, Singapore. 

 Siraj, Pasha (2008). Stress-dependent word tone in Singaporean English.  Poster 

 presentation at TIE 3, Lisbon. 

 Udofot, Inyang (2007). A tonal analysis of standard Nigerian English. Journal of the 

 Nigerian English Studies Association 3, 58–68. 
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Left-Dislocations in Romance and Bantu – Accounting for their phrasing pattern 
 
The paper examines the prosodic phrasing of clitic left-dislocation (CLLD) constructions in 
several Romance & Bantu languages and, in addition, gives an Optimal-Theoretic analysis 
(OT) of the presented data. By means of the constraint ALIGNTOPIC, that requires the right 
alignment of prosodic phrases and topic phrases, which are left-dislocated (CLLD), we are 
able to explain the similarities and differences in phrasing observed in the languages. 

In Shingazidja (Bantu, Comoros), the preverbal subject and every dislocated syntactic 
phrase preceding the subject or the VP are phrased separately. This may be captured in OT 
using the constraint ALIGN-XP,R (Selkirk 2000), which states that the right edge of a prosodic 
phrase has to be aligned with the right edge of a syntactic phrase. However, such an analysis 
is not sufficient to account for similar situations in other languages. 

For Catalan, Prieto (2005) and Frota et al. (2007) showed that the constraint ALIGN-
XP,R can be violated, since preverbal subjects can phrase with the following verb in broad 
focus declaratives, if the object is long (1). However, a left-dislocated subject is not sensitive 
to constituent length and branchingness (cf. (2); the focus domain is marked by […]F ) and, 
thus, it is prosodically separated from the remainder of the clause – as is typically the case for 
CLLD in Catalan (cf. Astruc 2005, Feldhausen 2008). 

(1) [(La nena demana) (els regals de Reis)]F 
 the girl want.3SG the presents of kings 
       ‘The (little) girl wants the christmas presents.’ 
(2) (La nena) [(demana els regals de Reis)]F 
 the girl want.3SG the presents of kings 
       ‘The (little) girl, she wants the christmas presents.’ 

A similar pattern exists in Xhosa, a Southern Bantu language. In this language, the preverbal 
subject phrases with the following verb phrase in a broad focus declarative, whereas left-
dislocations have to phrase separately (Jokweni 1995). We argue that the pattern in Catalan 
and Xhosa can be accounted for by a high ranked ALIGNTOPIC, whereas ALIGN-XP,R has to 
be ranked lower in order to allow for the grouping of the subject with following material. The 
phrasing pattern of Italian CLLD structures can also be captured by ALIGNTOPIC: with respect 
to CLLD in root sentences, the Topic Prosodic Domain established by Frascarelli (2000:63) 
and ALIGNTOPIC do not predict something different (Feldhausen 2008:ch.4).  

In Sotho (Southern Bantu, Zerbian 2006), however, neither preverbal subjects nor 
CLLD phrase separately, (3); and in Zulu (Southern Bantu, Cheng & Downing 2007), CLLD 
can either phrase with the following clause (4) or can be separated (5). 

(3) (mo-sádi ke a mmó:na) 
 CL1-woman 1st -A- OC1-see 
       ‘The woman, I see her.’ (Zerbian 2006: 252) 
(4) (ama-thíkíthí [e]si-tímel’ u-wa-théng’ e-m-shín-i:-ni  )
 6-ticket 7-train you-OM6-buy LOC-9-machine 
       ‘Train tickets, you buy from the machine.’ (Cheng & Downing 2007: 2) 
(5) (ámá-bhayiséki:li) (si-wá-ník-ê: ábá-ntwa:na) 
 6-bicycle we-OM6-give-TAM 2-child 
       ‘Bicycles, we gave to the children.’ (Cheng & Downing 2007:2) 

By ranking the constraint ALIGNTOPIC either high (Catalan, Xhosa) or low (Sotho) or in the 
middle range (Zulu) in interaction with constraints limiting the amount of prosodic boundaries 
(*P-PHRASE, cf. Truckenbrodt 1999:228) we explain the different groupings of CLLD 
structures in these languages and present typological evidence for ALIGNTOPIC. 
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More on the tonal component of Estonian quantity 

Nele Salveste, University of Tartu 
 

Words in Estonian vary phonologically depending on three 
contrastive quantities. Quantity is carried by the foot consisting 
of two syllables. The main acoustic cues for quantities are the 
duration ratio and the location of the pitch peak. The duration 
ratios in Q1, Q2 and Q3 are 2:3, 3:2 and 2:1 respectively. The 
pitch peak in Q1 and Q2 is in the second part of the first 
syllable and in Q3 in the beginning of the first syllable. The 
pitch cue is reported to vary greatly. Lippus et al. (2009) 
proposes that if the acoustic cues contradict with each other, the 
quantity perception can be disturbed. 
 An imitation experiment (cf. Pierrehumbert and Steele 
1989) was carried out, where subjects were presented with 
stimuli containing contradicting cues. Subjects heard 
manipulated words in the frame sentence and had to imitate 
what they heard. The manipulated word occurred with three 
duration ratios: 1.5, 2.5, 2.0, and with different locations of f0 
turning point (TP), being advanced proportionally in 6 steps. In 
this way Q2 and Q3 words with regular acoustic cues, but also 
with contradicting acoustic cues were created. 

The results show that the duration ratio is the most 
prominent cue for the perception of quantity, if the duration 
ratio belongs clearly to Q2 or Q3. Varying position of the pitch 
peak had no impact in stimuli with duration ratios of 1.5 and 
2.5. The only variation occurred in the third stimulus with 
duration ratio of 2.0, where 69% of responses were in Q2 and 
31% of responses in Q3 (Figure 1). Therefore the pitch effect 
was analyzed only in the stimulus with duration ratio of 2.0. 
The word with TP on the 3/4 or on the 4/4 of the vowel was 
more often perceived in Q3 and the word with TP on the 5/6 or 
on the 6/6 in Q2 (Figure 2). 

Results show that the quantities in Estonian are 
perceived primarily from duration ratios, but the perception can 
be influenced to a small degree by the shape of f0 contour. 
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Figure 1. Frequency (%) of responses to the stimuli 
with manipulated duration ratios and pitch contours. 
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Figure 2. Frequency (%) of responses to the 3. 
stimulus (V1/V2=2.0) with 6 varying pitch contours. 
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Non-standard use of L* HH% in Child-Directed Speech: Evidence from Questions in 
Puerto Rican Spanish 

 
In child directed speech (CDS) to Spanish and Catalan speaking children between the ages of 
12 and 28 months, Thorson et al (2009) noted that "there are many nuclear configurations 
that can appear with non-standard pragmatic uses, and this issue needs to be investigated 
further". Stern et al 1982 reported that mothers use rising contours to engage infants in 
interaction.  Could the non-standard uses reported by Thorson et al be related to a strategy 
employed by parents and caretakers to engage infants? This study considers the findings I 
have mentioned in a comparison of the use of the L* HH% nuclear configuration in the 
domain of questions at two points (nineteen months and thirty-four months) in a 
longitudinal study of a female Puerto Rican Spanish (PRS) speaking child using the CLESS 
database. The results show a marked change in how L* HH% is used for questions in CDS 
when data from the two points in the study are compared.  
 
The L*HH% nuclear configuration was reported to be restricted to tag questions in PRS, as 
shown in Figure 1 (Armstrong 2009).  However, native speakers from Puerto Rico were 
presented listened to yes-no questions with this contour their judgments ranged from 
"enticing or engaging" to "sweet and tender" to "completely un-Puerto Rican". Some 
speakers thought the configuration sounded like the adult was "talking to a child". In a 
survey of question intonation for various non-tag question-types in PRS (Armstrong, in 
press) L*HH% did not appear. The variety heavily favored rise-fall contours: H*L%, H+L* 
H%, L* HL%, L+H* L%.  In the present study, 377 non-WH questions were segmented 
using Phon (Rose 2007) and exported for prosodic analysis in Praat (Boersma & Weenink, 
2010) using the Sp_ToBI system (Estebas & Prieto, 2009). 227 utterances were analyzed 
from four recording sessions during the child's nineteenth month and 150 utterances four 
recording sessions of the child's thirty-fourth month. The analysis revealed a non-standard 
use of L* HH% for non-tag questions (shown in Figure 2) including but not limited to 
information and confirmation seeking questions, offers, tests (adult "quizzing" child) and 
requests.  Within the 116 minutes of recording for the first portion of the corpus, one non-
standard use of L*HH% for questions occurred every 1.93 minutes, while during the 111 
minutes of recordings that were coded for the later portion of the corpus, the ratio was one 
question every 22 minutes. The use of L*HH% for non-tags versus its use for tag questions 
was significantly higher during the early portion of the corpus (χ2=38.8, df=1, p<0.00). 
Overall, non-standard uses of L*HH% occurred in 26% of all CDS questions in the early 
portion, but only 3% in the later portion.  
 
The results presented here indicate a non-standard use of L*HH% for non-tag questions 
which is more common at nineteen months old than at thirty-four months. As the child 
matures, the use of L* HH% for questions adjusts more precisely to the pragmatic 
restrictions of adult speech. Fernald & Kuhl 1987 described infant-directed speech as having 
"affective expressive power". This claim, taken with Stern et al's observations about the use 
of rising contours to engage infants, allows us to surmise that L*HH% on non-tag questions 
instead of a rise-fall is used in PRS CDS to engage the child and encourage her to respond to 
the question. Additionally, these results suggest that some intonational characteristics of 
infant-directed speech continue into CDS during the child's second and third years, though it 
seems to be much less frequent as the child approaches her third birthday.    
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Figure 1. Example of typical contour tag question (L*HH% ) from adult speech 
Vienes a comer, ¿verdad? (You're coming to eat, right?).  
 

 
 
Figure 2. Example of non-standard use of L*HH% on the confirmation-seeking question in 
CDS ¿No abre? (It doesn't open?). Note the very wide pitch excursion between the L* pitch 
accent (f0 min = 264 Hz) and the final boundary tone (f0 max = 596.7 Hz).  
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On Sentence-type Discrimination Strategies of Japanese Learners of Spanish --- An 
Evidence from the HLH* Tone 
 
 The “HLH* tone” is an intonation phenomenon widely observed in formal style 
spoken Spanish, as described in Kimura et al. (2005) and in Kimura (2006).  It consists of a 
high pitch on a pre-pre-tonic syllable, usually followed by a lower pitch on the pre-tonic, 
returning to a high pitch on the tonic.  This tone is known to occur only in phrase-final 
positions, but never sentence-finally.  Kimura et al. (2008) demonstrated that the native 
speakers of Peninsular Spanish perceive HLH* tone as a cue for a non-sentence-final phrase 
boundary. 
 In the present study we show that the Japanese learners of Spanish tend to fail to 
perceive this cue, due to the fact that they use different perceptual cues to judge if what they 
are listening to is a declarative sentence, an interrogative one or a sentence cut in the middle. 
 We made an experiment using a recorded voice of a female speaker of Peninsular 
Spanish that contains an occurrence of the HLH* tone (“de trato correcto con los 
funcionarios”, where the syllable fun- in the word funcionarios corresponds to the H, -cio- to 
the L and the –na- to the H*), and elaborated three series of auditive stimuli, utilizing the 
software Praat, in the following way: (1) the stimuli in which the pitch of the final syllable 
–rios is modified by: +40Hz, +80Hz, +160Hz, -40Hz, -80Hz, -160Hz.  (2) the stimuli in 
which the pitch of the syllable fun- is modified by: +40Hz, +80Hz, +160Hz, -40Hz, -80Hz, 
-160Hz.  (3) the stimuli in which the pitch of the syllable fun- is modified in the same way as 
in (2), and the last two syllables –narios are deleted.  The subjects who participated in the 
experiment were 28 Japanese university students majoring in Spanish with no experience of a 
long-term stay in any Spanish-speaking country.  The subjects were asked to judge, listening 
to each stimulus, if it was (a) the last part of a declarative sentence, (b) the last part of an 
interrogative sentence, or (c) it was not a sentence-final part. 
 We had already done a similar experiment with 30 native speakers of Peninsular 
Spanish, whose results can be seen in Kimura et al. (2008).  A comparison of the results of 
the two experiments, using chi-square test and residual analysis of the cross-tabulations, 
reveals that the Japanese learners show similar reactions to those of the Spanish speakers to 
the stimuli (1), whereas they react differently from the Spanish native speakers to the other 
sets of stimuli.  As for the Spanish subjects, the higher the pitch of the syllable fun- is, the 
more often they judge them as non-sentence-final, both for the stimuli (2) and (3).  The 
Japanese subjects, on the other hand, do not change their judgments when the pitch of the 
syllable fun- is modified, which means that Japanese subjects do not perceive this pitch 
movement as a cue.  Moreover, for the stimuli in which the syllable fun- shows an extremely 
low pitch (i.e. there is a pitch rising from fun- to –cio-), approximately 30% of the Japanese 
subjects judged them as question-final, a reaction hardly observed among Spanish subjects. 
 It has been known for some time that Japanese speakers, when they listen to Japanese 
utterances, only need a pitch rise in a very small part at the end of an interrogative sentence in 
order to judge that they hear a question, not a statement (Sudo & Hosaka, 1975).  Spanish 
speakers, on the other hand, judge correctly that they hear a question, listening to rising 
interrogative stimuli in Spanish, even when the last part of the sentence is omitted (Sensui, 
2003). 
 The results of these experiments seem to suggest the necessity to instruct Japanese 
learners of Spanish to pay attention not only to the pitch movement at the end of the sentence 
but to the overall pitch pattern of the whole utterance. 
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Figure 1. Wave form and F0 of the original recording 
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On register shifts in typologically different languages – The case of prominence and downstep 

 

 

The pitch register sets reference lines relative to which tones are scaled. During an utterance 

shifts in pitch register may occur, i.e. modified reference lines for the scaling of subsequent 

tones. Different effects are known to affect the pitch register. On the one hand tonal processes 

such as downstep result in pitch register lowering. Relative to the downstepped pitch register 

subsequent phonologically identical high tones are scaled lower than previous ones. On the 

other hand the expression of prosodic prominence is known to raise the pitch register, e.g. 

higher scaling of pitch accents in English (Eady et al. 1986), or expansion of tonal range in 

Mandarin Chinese (Xu 1999), or greater pitch span in Hindi (Genzel & Kügler 2010). From 

this it appears that the direction of register shift depends on the kind of process that is 

involved.  

Given that different processes result in register shifts of opposite direction the question arises 

how the pitch register is shaped when these two processes interact. This paper investigates the 

interaction of tonal effects like prominence raising and downstep comparing its realization in 

typologically different languages. A comparison of the prosodic realization of prominence 

between German (intonation language), Hindi (phrase language, Féry 2009), and Akan (tone 

language) will be presented. For German, tonal raising is found to interrupt downstep (Féry & 

Kügler 2008), while in Hindi downstep dominates the prosodic realization in an intonation 

phrase independent of focus (Patil et al. 2008). In Akan, downstep is phonologically 

determined in a tonal sequence of underlying H L H (e.g. Dolphyne 1988). Prominence can be 

syntactically expressed by fronting a focused constituent which is according to Boadi (1974) 

accompanied by tonal raising (both L and H tones), yet the interaction of tonal raising and 

downstep remains unclear. In contrast to the literature our data on Akan suggest a tonal 

lowering of H and L tones due to focus prominence. With respect to downstep our data do not 

show a blocking of downstep due to focus. 

Concerning the function of prosody this paper claims that demarcative prosodic systems like 

Hindi and grammatical functions of tone like in Akan prevail downstep effects post-lexically 

independent of pragmatic factors such as focus. In Hindi, every prosodic word is marked by 

means of a L H phrase tone sequence which demarcates prosodic entities. These are in a strict 

downstep relationship, which focal prominence does not affect. In Akan downstep is realized 

independent of focus indicating its special grammatical role which cannot be blocked for 

pragmatic reasons. Other languages that use prosody to express pragmatic contrasts (e.g. 

German) show an interaction of tonal effects. 

The prosodic effects on pitch register in these three languages are interpreted phonologically 

in terms of register tiers (Ladd 1993, Snider 1998) as opposed to phonetically determined 

interpolation (e.g. Pierrehumbert 1980). This paper claims that tonal effects as well as 

prominence effects may be represented in a unified account. 
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Re-analysing some tonal deviations in western Franconian dialects 

 

In a small western area of the Franconian dialects in the Belgian province of Limburg, 
the relationship between two distinctive tone accents and their distribution from a 
diachronic point of view is not particularly clear in words originating from West 
Germanic ai and au as e.g. Stevens (1952: 9) already mentions for [1] „stone‟ or 

[1] „to run‟ that have tone accent 1 in contrast to the more eastern dialects. 

De Vaan (1999: 26) points out that “the diachronic distibution of TA 1 and TA 2 

obeys the same rules in most of the central dialects”. It is generally acknowledged 

that for instance WGm. ê and ô regularly have TA 1 in all occurences, whereas 
WGm. î, û and iu show a complementary distribution of both accents (cp. also Frings 
1916: 22, 26). Things are slightly more complicated for WGm. ai and au since both 
sounds in German and (most) Franconian dialects split in Old High German ê and ô, 
which regularly have TA 1, and Old High German ei and ou, which can have either 
TA 1 or TA 2. In Standard Dutch, on the other hand, both diphthongs developed 
differently, so it has many more instances of historic ê and ô and thus more words 
with regular or „spontaneous‟ TA 1 (Goossens 2006: 46-47). 

 Goossens (1987: 158) reckons the western Franconian dialects that have no 
tonal opposition between e.g. [1] „stone‟ and [1] „stones‟ to the area with a 
split as in Standard Dutch. However, this does not apply to all words with Old High 
German ei or ou, cp. e.g. [1] „stone‟ or [1] „tree‟ vs. (regular) [2] „leg‟ or 
[2] „dream‟ in Borgloon (Vanderbeeken s.d.). These deviations do not seem to 
have a structural distribution and for that reason Stevens (1951: 233) considers these 
dialects to belong neither to the western area with a split as in Dutch nor to the 
eastern area with a split as in German. 

A closer look at the whole system of long vowels might yet shed some light on 
the problem. To begin with, OHG ê and ei, and OHG ô and ou, have merged in the 
western Franconian dialects. Additionally, these merged sounds seem to be redis-
tributed according to the tone accents in some eastern villages of this area, so e.g. 
OHG ei with TA 2 monophthongized to [] whereas OGH ei with TA 1 and OHG ê 
(regular TA 1) developed to [], cp. [2] „stone‟ vs. [1] „stones‟. Finally, OHG ê 

did not only merge with OHG ei in these dialects, but also with lengthened WGm. i in 
open syllables – for which both tone accents are distributed (partly) different than for 
WGm. ai. The same goes for OHG ô, ou and lengthened WGm. u in open syllables. 
As it happens, the western Franconian dialects are the only dialects in the Belgian 
province of Limburg with a merger merger between WGm. ai and au with WGm. i and 
u in open syllables (and as a matter of fact nó merger between WGm. o and u in 
open syllables). 

To conclude, the western Franconian dialects with tonal deviations are 
situated in between a western area with a split as in Standard Dutch and some 
eastern villages with an underlying split as in Standard German and a younger tonal 
merger. In contrast to Goossens (1987, 2006) or Stevens (1951) we would like to 
argue that these dialects rather belong to the eastern area but nevertheless show 
some exceptions and we will try to account for these. 
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Revisiting intonational pitch accents in Swedish – Evidence from lexical accent neutralisation

The West Germanic and other European languages exhibit a multiple paradigmatic contrast 
of intonational pitch accents, such as H*, L*+H, H+L* etc., which are used, among others, to 
"signal various shades of information status" (Gussenhoven 2004). In the case of Swedish, 
however, intonation models have so far recognised a single type of intonational pitch accent 
only, known as the focal accent or H- in the Lund model (Bruce 1977, 2005; Bruce and 
Granström 1993). This assumed simplicity of the intonation system is typically explained by 
the fact that Swedish, besides the focal accent, also has a lexical pitch accent contrast, which 
may be represented as H+L* (accent I) vs. H*+L (accent II). However, an alternative 
explanation is provided by the observation that hardly any different "shades of information 
status" have been treated systematically for Swedish yet, and hence the simplicity of Swedish 
intonation models may be an artefact of the research tradition. In fact, some recent studies, 
most notably House (2005), have indicated that Swedish intonation shares more features with 
e.g. German intonation (cf. House 2005; Kohler 2005) than traditionally assumed. The goal 
of this contribution is to further develop a revised, more complete understanding of Standard 
Swedish intonation, by investigating more varied pragmatic contexts.

Two studies, a production and a perception experiment, are presented. In the 
production study, confirmative utterances were elicited and compared to utterances rendering 
new information in nine speakers of Standard Swedish. In total, 180 utterances were recorded 
where both the lexical accent (accent I vs. accent II) and the pragmatic category (new 
information vs. confirmation) were varied systematically. A main result was that another type 
of pitch accent, an early peak, is preferred by speakers in a confirmation, as compared to H- 
in a new-information statement, a situation comparable to e.g. German. At a first sight, this 
early peak might seem to be adequately modelled as a so-called non-focal accent, i.e. simply 
as a lack of the H-. This account would regard the observed early peak as solely determined 
by the lexical accent of Swedish. However, the results also showed that in about 23% of the 
test utterances with an accent II target word, speakers did not produce the typical expected 
accent II pattern  (H*+L), but rather an accent I-like H+L*. It is argued that this word accent 
neutralisation is easier accounted for when the observed early peak in confirmations is 
analysed as the realisation of an intonational, rather than a lexical pitch accent only, which 
may be represented as H+L- in a Lund model transcription. Hence, this analysis implies that 
also Swedish has a paradigmatic contrast of intonational pitch accents (H- vs. H+L-).

Furthermore, a possible reason for the observed neutralisation is discussed, 
including both a precondition and a motivation. First, a precondition for the neutralisation is 
probably the fact that the functional load of the Swedish word accents is rather low, which is 
even more the case in a confirmation, where the accented word is given in the discourse. 
Second, a motivation for the neutralisation might be a perceptual enhancement of the 
intonational contrast between the H- and the proposed H+L-. This assumption is based on the 
hypothesis that a prototypical accent II realisation of H+L- is perceptually similar to a 
prototypical accent I realisation of H-, since both are characterised by a high pitch within the 
stressed syllable. This proposal is tested in the second study, which comprises a perception 
experiment involving reaction time measurements from 20 subjects. The study applies a 
mismatch paradigm, combing four pitch pattern types (prototypical accent I and accent II 
realisations of both H- and H+L-) with both accent I and accent II test words. The results 
suggest (a) that a neutralised word accent does not seem to cause any processing difficulties, 
and (b) that the proposed explanation of the neutralisation in terms of an intonational contrast 
enhancement is perceptually plausible. That is, the observed word accent neutralisation 
provides further evidence for the analysis of the early peak found in confirmations as an 
intonational pitch accent. 
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The realisation of focus by L1 Bengali and L1 Kannada speakers of English 
 

Olga Maxwell & Janet Fletcher, University of Melbourne 
 

Different languages rely on different intonational strategies to mark focus and 
focal constituents, e.g. prominence placement, type of pitch accents and edge tones, 
prosodic lengthening and pausing. In English, speakers rely on the use of pitch accents 
and deaccenting, and employ a range of different pitch accent shapes to mark the head 
of focal constituents. In languages like Bengali, Tamil and Hindi, it has been shown 
that a focal constituent is marked with a rising pitch contour (Khan, 2007; Keane, 
2007; Patil, Kentner, Gollrad, Kugler, Fery & Vasishth, 2008) and tends to form a 
phrase of its own.  Previous research indicates that Indian English (IE) has a strong 
influence from the indigenous languages spoken in the sub-continent (Wells, 1982; 
Gargesh, 2004; Wiltshire & Harnsberger, 2006). However, despite the interest in IE 
phonology, there has been very little systematic research into its prosodic structure and 
intonation variation within this variety. 

This paper describes an investigation of focus realisation by speakers of 
English of Bengali and Kannada L1 backgrounds and the nature of possible L1 
transfer. The aspects under investigation are the effect of focus on accent placement 
and phrasing, the phonetic realisation of broad versus narrow focus (type or types of 
pitch accents, de-accenting) and possible differences in distinguishing the types of 
focus conditions between the speakers of two L1 groups. Five L1 speakers of Kannada 
and five L1 speakers of Standard Bengali were asked to read a number of English 
utterances. These utterances were responses to prompt questions designed to elicit two 
focus structures: narrow and broad. The F0 contour for each utterance was annotated 
for pitch accents and boundary tones using the EMU software for speech analysis 
(Harrington, 2010).    

Preliminary results show a preference within both L1 groups for using a rising 
pitch contour to mark the focal constituent, a pattern documented for a number of 
Indian languages. In addition, for both groups the focal constituent is often realized as 
a separate prosodic phrase. The analysis also reveals a number of potential differences 
in tune-text alignment for the focal constituent. While both groups have a preference 
for aligning a low tone (initially interpreted as a L* pitch accent) with the start of the 
prosodic phrase, the alignment of the high tone appears to differ between the two 
varieties and may represent either a trailing high tone of a bitonal pitch accent L*+H 
for L1 Kannada speakers or a high edge tone for L1 Bengali speakers. In addition, 
Bengali L1 speakers tend to use phonetic lengthening to mark the focal constituent. In 
narrow focus structures, deaccenting of non-focal material is observed for both L1 
groups although this is not consistent across the corpus. By contrast, to mark narrow 
versus broad focus, speakers rely on phrasing rather than using different pitch accent 
shapes or pitch accent placement unlike other well-described varieties of English.  
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Cross-dialectal prosodic variation in Arabic: comparing Sanaani and Egyptian 
 
We present a first analysis of the intonational patterns of San‘aani Arabic (SA, the dialect of 
Arabic spoken in the Old City of the capital of Yemen) and a comparison of these facts with 
those observed in Egyptian Arabic (EA, spoken in Cairo). The segmental and metrical 
phonology of SA and EA are well described (Watson 2002), but there has been no prior work on 
tonal patterns in SA.  
  
The analysis is based on qualitative transcription of original field recordings collected by the 
author in San‘aa’, with four speakers of SA (two male, two female), which include read speech 
sentences, narratives retold from memory and a map task (cf. Grabe 2004). In addition the SA 
corpus design made novel use (for intonation purposes) of a sociolinguistic data collection tool 
which elicits discussion about the realisation of shibboleth vocabulary items (Llamas 2007); this 
yields free conversation data in the desired non-standard variety as well as information that can 
be used to confirm which variety is being used. This type of information is crucial in the study of 
dialects such as Sanaani which are subject to ongoing sociolinguistic change (Watson 2007). 
Comparison is made to published generalisations about EA and to a subset of directly parallel 
recordings of EA collected in Egypt/UK by the author. Transcription was made by the author 
based on inspection of the pitch trace and spectrogram in Praat (Boersma & Weenink 2009). 
  
In a first step we corroborate, on the basis of the collected data, the word-level prosodic 
properties of SA as described by Watson. For example, we present examples of stress shift in 
connected speech, which is a hallmark of SA [e.g. on the word [��������] in Figure 1 below; in 

citation form the stress pattern would be [��������]].  
  
Next, working within the Autosegmental-Metrical framework (Ladd 2008), we demonstrate that 
the intonational systems of EA and SA differ in two typologically important ways: firstly, SA 
displays a somewhat sparser distribution of pitch accents than EA, and shows de-accenting of 
given information [e.g. on [	�
������] the final word in Figure 1 below] which EA does not 
(Hellmuth 2009); secondly, in SA a somewhat greater range of pre-nuclear and nuclear pitch 
accent types are observed [see Figure 1] than those in the limited pitch accent inventory reported 
for EA (Chahal & Hellmuth to appear).  
  
Finally, we explore, in the context of the overall prosodic organisation of SA, a feature of SA 
reported by Watson (2002, 2009), namely glottalisation and devoicing at prosodic phrase 
boundaries [e.g. on the words [�����] and [	�
������] in Figure 1 below], and investigate a 
possible parallel with use of creaky voice at prosodic juncture positions in EA.  
 
We discuss the contrasting intonational properties of SA and EA in the light of cross-dialectal 
variation in Arabic (Chahal 2006) and prosodic typology in general (Jun 2005). 
 
 
 

74

triad
Textruta
Sam Hellmuth, University of York



H* L*H L*H L*H H* L%

b- (eeh) �xamsi:n ri�ja:l bi-�xamsi:n �a:�gu:lak bi-�xamsa wa-�ish�ri:n

for (uh) fifty riyaals for fifty they-say(FUT)-you for-five-and-twenty �=25�

50

500

70

100

200

300

Pi
tc

h 
(H

z)

Time (s)
0 3.644

 
Figure 1 

 
 

References 
 

Boersma, Paul & David Weenink. 2009. Praat: doing phonetics by computer (Version 5.1.19) 
[http://www.praat.org].   

Chahal, Dana. 2006. The Intonation of Arabic. In Versteegh, K. (ed.) Encyclopedia of Arabic 
Language and Linguistics. Volume 2. The Netherlands: Brill Academic. 

Chahal, Dana & Sam Hellmuth. to appear. Comparing the Intonational Phonology of Lebanese 
and Egyptian Arabic. Prosodic Typology. Volume 2. Oxford: Oxford University Press. 

Grabe, Esther. 2004. Intonational variation in urban dialects of English spoken in the British 
Isles. In Gilles, P. & Jörg Peters (eds.) Regional Variation in Intonation. 9-31. Tuebingen: 
Niemeyer. 

Hellmuth, Sam. 2009. The (absence of) prosodic reflexes of given/new information status in 
Egyptian Arabic. In Owens, Jonathan & Alaa Elgibali (eds.) Information Structure in Spoken 
Arabic Oxford: Routledge. 

Jun, Sun-Ah. 2005. Prosodic typology. In Jun, Sun-Ah (ed.) Prosodic Typology: The Phonology 
of Intonation and Phrasing. 430-458. Oxford: OUP. 

Ladd, D. R. 2008. Intonational Phonology. Cambridge: Cambridge University Press. 
Llamas, Carmen. 2007. A new methodology: data elicitation for regional and social language 

variation studies. York Papers in Linguistics Series 2. 8 138-163. 
Watson, Janet C. E. 2002. The phonology and morphology of Arabic. Oxford: OUP. 
Watson, Janet C. E. 2007. Linguistic levelling in San'ani Arabic as reflected in a popular radio 

serial. In Miller, Catherine, Enam El-Wer, Domnique Caubet, & Janet C. E. Watson (eds.) 
Arabic in the City: Isses in dialect contact and language variation. 166-187. London: 
Routledge. 

Watson, Janet C. E. & Yahya Asiri. 2009. Pre-pausal devoicing and glottalisation in varieties of 
the south-western Arabian Peninsula. Langues et Linguistique. 22 17-38. 

 
 

75



Stressed prefixes in Norwegian: diachronic and synchronic prosodic patterns 
 
Germanic stressed prefixes have an extraordinary history. In the older stages of 
Germanic, stressed verbal prefixes are separable, however, most of these prefixes died 
out in early North Germanic and English. Remarkably they were re-introduced into 
the North Germanic languages from Middle Low German (MLG) and incorporated 
into the system. In this paper, we focus on the lexical tone and intonational oddities of 
these prefixes in Norwegian. An initial analysis was presented earlier which only 
touched on the diachronic element, this paper intends to give the full diachronic story.  
Diachronic stress contrast 
In the pre-syncope era of North Germanic, there was apparently a stress opposition in 
prefixes where nominal prefixes bore stress and verbal prefixes were unstressed (c.f. 
Streitberg 1920: §231). This opposition disappeared as the unstressed prefixes were 
almost entirely lost only leaving us with a few onset clusters or also quite rarely, as in 
the following case, an entire syllable as evidence of their existence: Modern 
Norwegian forby, ON forboDa < (ealier fyrerbioDa) ‘ to forbid’ (Heusler 1932).  
Modern Norwegian evidences that "new" Germanic prefixes – unstressed as well as 
stressed – have made their way back into the language through loans. This borrowing 
started in the late Middle Ages as a result of the close contact with the Hansa. The 
new unstressed prefixes are found both in verbs and nouns and exclusively have 
Accent 1. The distribution of word accent in words with stressed prefixes, however is 
not as homogeneous. Here we find words with either Accent 1 or 2, usually dependent 
on the morpho-syntactic category of the word.  
Synchronic word accent contrast 
Words with stressed prefixes can be grouped into two sets, words with native stressed 
prefixes (cf. (1)) and those with borrowed stressed prefixes (cf. (2)). These sets reveal 
two definite patterns in the distribution of word accents. Words with inherited stressed 
prefixes have Accent 2 and words with borrowed stressed prefixes pattern such that 
prefix + verb constructions have Accent 1 and prefix + noun constructions Accent 2.  
Loanword incorporation & word accent distribution 
The aim of this paper is to explain this accent contrast by looking at how the 
borrowed stressed prefixes were incorporated into North Germanic. We claim that not 
only the original phonology of the lending West Germanic languages played an 
important role in the resulting word accent dichotomy of verbal constructions with 
Accent 1 and nominal with Accent 2, but the syntax did as well.  
The fact that West Germanic had two kinds of verbal stressed prefixes that either bore 
main stress and were separable ('anmelden, 'meldete an) or secondary stress and were 
inseparable (Æum'geben, Æum'gab)(cf. (3)) prevented these verbal constructions from 
being classified with the inherited stressed prefixes that had Accent 2 in Norwegian 
('misbruke2, 'misbrukte2). The inherited prefixes differed from these new stressed 
prefixes in that they clearly bore main stress and were inseparable – a constellation 
unlike that of MLG as is shown in table (4). Table (5) shows that nominal 
constructions, however, did not differ. In both the lending and borrowing languages, 
the prefix bore main stress and was inseparable and thus had no problem patterning 
with the inherited stressed prefixes and received Accent 2 as can be seen in (5).  
An extra twist is added to this analysis in that Swedish stressed prefixes have no 
accent opposition. All verbal as well as the nominal constructions all have Accent 2 
(cf. 3) which we will also address in our paper.  
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(1) Stressed inherited prefixed nouns with {'mis-}, {'sam-}, {'van-} 

Norwegian Gloss 
'misÆbruk2 'misÆbruke2,  misuse; to misuse 
'samtale2 'samÆtale2 conversation;  to converse 
'vanÆhelse2 bad health 

(2) Borrowed stressed prefixes with {an-}: Verbs have Accent 1, Nouns Accent 2 

VERB NOUN Gloss (VERB/ NOUN) 
'anfalle1 'anfall2 to attack/ attack 
'avtale1 'avtale2 to agree /appointment 
'anlegge1 'anlegg2 to construct/ foundation 

 (3) Examples of stressed prefixes/particles in Germanic: Verbs1  

 Separable Inseparable 
High German 'anÆmelden Æum'geben 
Dutch 'aanÆmelden Æom'geven 

  Accent 1 Accent 2 
Swedish   'anÆmäla2   'omÆge2 
Norwegian  'anÆmelde1      'omÆgi1   

 (4) Stress-separability constellations in Germanic: Verbs2 

Prefix  
separable inseparable 

Main 
stress 

Secondary    
stress 

No 
stress 

Examples 

X  X   'anÆmelden 
 X  X  Æum'geben 

High 
German 

 X   X be'stimmen 
X  X   'aanÆmelden 
 X  X  Æom'geven Dutch 
 X   X be'stemmen 
 X X   'anÆmelde1 Norwegian  
 X   X be'stemme1 

 (5) Stressed prefixes/particles in Germanic: Nouns  

Prefix Accent  
inseparable stressed 1 2 Examples3 

Low German X X   'anÆkumst 
Dutch X X   'aanÆkomst  
East Norwegian X X  X 'anÆkomst2('misÆbruk2) 

 
References 
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1. Glosses: German: 'anmelden ‘announce’, um'geben ‘to surround’; Dutch: 'aanmelden ‘announce’, 

om'geven ‘to surround’; Norwegian: 'anmelde1 ‘to report’, 'omgi1 ‘to surround’.  
2. High German and Dutch are used here to represent the modern counterparts of MLG.     
3. Glosses: 'ankumst, 'aankomst, 'ankomst2 ‘arrival’, 'misbruk ‘misuse’.  
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Differences in Male and Female F0 Patterns in Natural Swiss German 
Speech 
 
Despite Switzerland’s long tradition in researching the phonetic characteristics of Swiss German, 
an investigation of fundamental frequency [F0] has largely been neglected. Most of the early 
remarks on melodic characteristics of Swiss German feature only impressionistic descriptions 
(e.g. Wipf 1910, Baumgartner 1922). Given this lack of research on F0 patterns of Swiss German, 
a Swiss National Science Foundation (SNSF) project set out to fill this research gap. 40 subjects 
from a number of dialect regions of German-speaking Switzerland were recorded in 
spontaneous interviews. The recorded data were transcribed, segmented, and annotated with 
linguistic, paralinguistic and extralinguistic variables of interest. Approximately 3 minutes of 
spontaneous speech per speaker (123,000 segments total) were analyzed.  While the project 
observes prosodic differences on the dialectal level, the variable of interest for the present paper 
is sex and its effects on F0 behavior, i.e. regardless of the subjects’ dialectal background. Since 5 
male and 5 female speakers were analyzed per dialect (20 males / 20 females total), conducting 
statistical analyses with overall means was thus considered legitimate for an observation of male 
and female differences. F0 contours were explored using the Command-Response model (also 
known as the Fujisaki Model, Fujisaki and Hirose 1982).  

The Fujisaki model is hierarchically structured. It is formulated as a linear model that 
calculates the concatenation of F0 contours based on two input signals, which are additively 
linked. The model receives phrase commands in the form of an impulse function and accent 
commands in the form of rectangular functions. The input signals are processed by corresponding 
mechanisms. The output signal of the two mechanisms is added onto the smallest asymptotic 
value of the F0 contour that is to be generated, referred to as base F0. For analysis purposes, as 
applied in the study at hand, the processing follows the reversed order (see Bell et al. 1961). The 
model components offer linguistically, physiologically, and acoustically plausible interpretations. 
The base F0 is understood as “the lower limit of fundamental frequency below which vocal fold 
vibration cannot be sustained in the glottis of a speaker” (Fujisaki 1981: 3), while the phrase 
component [PC] is suitable to describe the global declination tendency in intonation. The accent 
components [AC] are responsible for prominence marking with F0 on the local level.  
 Bivariate statistical analyses show a number of significant differences in male and female F0 
behavior. It should be forestalled, however, that some of the findings are difficult to interpret 
since, to the author’s knowledge, no comparable study on male and female intonation exits in 
the framework of the Command-Response model. On a global F0 level, females demonstrate 
significantly higher PC values than men (t-test: females (M = .46, SD = .12), males (M = .44, SD = 
.14): t(4829) = -6.5, p < .0001, see Figure 1). An increased PC translates into an increased 
perceived global pitch range as well as a steeper declination (Taylor 1994: 40). These findings tie 
in with what has been observed by McConnell-Ginet (1978), Daly and Warren (2001) and 
Cruttenden (1986): females exhibit a comparatively wider pitch range. McConnell-Ginet (1978: 
82) argues that the higher and more dynamic pitch range produced by women is a means of 
attracting and holding the listener’s attention. She explains that females make use of this strategy 
more extensively than men due to their comparative social powerlessness. Analyses further 
showed that males produce significantly longer intonation phrases [IPs], where one IP 
corresponds to one phrase command (males (M = 1.52, SD = 1), females (M = 1.42, SD = .9), 
t(4832) = 3.6, p = .0004, see Figure 2). Firstly, the overall larger lung capacity of males may allow 
larger breath-intake and enable the production of slightly longer IPs (see Hodge and Rochet 
1989). Secondly, from a conversational-strategic point of view, it could be argued that the overall 
shorter IPs produced by women stem from the cooperative conversational strategies, which 
women, on average, apply more rigorously (i.e. picking up/continuing the interlocutor’s themes, 
backchanneling, etc.) (see Eckert 2003). Possibly, such strategies reflect an increased readiness 
and flexibility to react and adjust one’s verbal contribution in the course of speaking. 
 On a local intonation level, we find that females exhibit earlier rises than men (females (M 
= -1.1, SD = 91), males (M = 4, SD = 87), t(9650) =.3, p = .002, see Figure 3). Earlier rises may be 
linked with Daly and Warren’s (2001) observation that female speech is more pitch-dynamic, 
which they understand as having an increased rate-of-change of the F0 contour. Unfortunately, in 
the applied model, the starting point of local accents does not allow for an assessment of the 
rate-of-change. This may be measured by means of β, a parameter that governs how quickly local 
accents rise and fall in Fujisaki’s model. Yet, this value is held constant in the current study and in 
the vast majority of other studies applying the model. Hence, the issue as to how rate-of-change 
may be assessed in the framework of Fujisaki’s model remains to be solved. 
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Figure 1: T-test on PC values by sex (the vertical endpoints of 
the diamonds indicate the 95% confidence intervals for each 
group’s mean. The horizontal line in the figure represents the 
total response sample mean). Females exhibit significantly 
higher PC values. 
 

 
 
 
 
 
 
 
 

Figure 2: T-test on PC duration by sex. Men exhibit significantly 
longer IPs than women. 

 
 

 
 
 
 

 
 
Figure 3: T-test on [T1 (local accent starting point) -segment onset] by sex 
(the dotted line indicates segment onset). Females rise 
significantly earlier than men. 
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Title: F0 alignment and scaling: melodic cues to prosodic boundaries in Catalan 
 

Prosodic breaks are in general easier to perceive when they occur at syntactically or 
semantically congruent locations (Ladd 1996:236). In some of these cases, however, they are 
still hard to indentify. This paper focuses on one of such cases, namely the prosodic boundary 
that follows left-dislocated elements in languages such as Catalan (most often realized with a 
high boundary tone, cf. Feldhausen 2008), as shown in Fig.1. Indeed, in such cases the 
boundary can potentially be confounded with late prenuclear peaks, causing ambiguity (cf. 
Fig.2). As it is well established in the literature, prenuclear peaks are very late in Catalan (see 
Prieto et al 2009; de-la-Mota et al 2009), to the point that in proparoxytonic words (SWW), 
they are often aligned past the boundaries of the posttonic syllable and well into the final 
syllable of the word. 

In order to approach this topic from a perceptual point of view, we conducted an 
identification experiment in which we manipulated F0 alignment and scaling. First, we 
recorded a phonetician who is a native speaker of Central Catalan reading the sentence La 
Bàrbara vindrà demà (‘Barbara will come tomorrow’), in two different contexts calculated to 
elicit: (i) a left-dislocated subject, with a boundary after “Bàrbara”; (ii) a broad focus 
sentence, with no boundary. Second, we selected the best token of (i) and (ii) as the base 
stimuli for manipulation. Special care was taken in the selection of the base stimuli to exclude 
rhythmic cues to the prosodic boundary, up to the extent that this is possible in natural speech. 
Both base sentences were read at the same speed and did not contained pauses, excessive pre-
boundary lengthening or creakiness at the potential boundary location. We synthesized the 
two base stimuli and manipulated the scaling and alignment separately.  

In a first experiment, a classical identification experiment, we shifted the scaling and 
alignment of the rise in five steps, for each of the base sentences until they approximate each 
other. This yielded no positive results, neither for scaling nor for alignment. As a part of the 
whole PME experiment, which is being carried out in a second trial, we followed the method 
in Schneider et al. (2006), which consists on using just one base stimulus, which is shifted in 
each direction until it becomes unnatural. We thus expanded the array of stimuli prepared 
previously by shifting F0 as much as possible. The alignment test had 19 stimuli (steps of 
13ms) and the scaling test 23 stimuli (steps of 9Hz). 16 native speakers of Central Catalan 
listened to the stimuli and filled a single choice electronic questionnaire. They were instructed 
to decide as fast as possible whether there was a separation between “La Bàrbara” and “vindrà 
demà”, that is, whether they heard [La Bàrbara] [vindrà demà] or [La Bàrbara vindrà demà]. 
All the experiments were conducted online. The results show a clear categorical effect for the 
scaling task (cf. Fig.3): While speakers perceive generally no boundary from stimulus b0 
(being the starting point of the manipulation, located at 295Hz) to b12 (being the stimulus 
with the lowest scaling), they perceive generally, i.e. in 70% of the cases, a boundary from 
b01 (being a stimulus close to the starting point) to b012 (being the stimulus with the highest 
scaling). In contrast, no effect could be detected in the alignment task (cf. Fig. 4) and 
participants appear to be at chance. Thus, the results show that scaling is a more effective cue 
than alignment.  

In sum, by exploring the role of melodic cues, i.e. F0 alignment and scaling, in 
boundary perception in Catalan, we show that it is rather scaling than alignment that tells the 
difference between a sentence-internal prosodic break and a late peak. We thus conclude that 
the exact position of the peak is not important for the perception of a boundary. If scaling 
already signals a boundary, the peak can also be located before the word edge. Interestingly, 
the result that scaling is more robust than alignment is in line with the studies by Vanrell 
(2007), Savino & Grice (2007), and Vizcaino et al. (2009).  
 

80

triad
Textruta
Ingo Feldhausen, Lluïsa Astruc, Carme de-la-Mota,University of Hamburg, The Open University/The University of Cambridge, Universitat Autònoma de Barcelona/Universitat Pompeu Fabra



 
  H-  
    
L+>H*    
    
σs σw1 σw2   ω  . 

 
Fig.1: Schematic diagram of a H- boundary 
on a proparoxytonic word. 
 
 

 
 
Fig. 3: Percentage of participants that 
perceived as a prosodic break resynthesized 
stimuli with varying scaling of the first peak. 
The starting point of the manipulation is 
“b0”. 
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Fig.2: Schematic diagram of the ambiguity 
between a late prenuclear peak and H-. 
 
 

 
 

Fig. 4: Percentage of participants that 
perceived as a prosodic break 
resynthesized stimuli with varying 
alignment of the first peak. The starting 
point of the manipulation is “b0”. 
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Intonational phrasing within clauses in two Australian languages 

Belinda Ross, The University of Melbourne 

 

 

Studies have shown that an intonational phrase (or intonation unit) often corresponds with a 
clause in languages as typologically diverse as Wardaman (Croft, 2007), English (Croft, 
1995), Mandarin (Tao, 1996), Japanese (Matsumoto, 2003), and Korean (Park, 2002). The 
factors which may influence the location of an intonational boundary within a clause include 
prosodic length of constituents (Frota & Vigário, 2007), syntactic complexity of constituents 
(Croft, 1995), conceptual closeness of constituents (Park, 2002), and the introduction of new 
information (Matsumoto, 2000). 

This paper will examine the intonational phrasing of clauses in two typologically distinct 
Australian languages, Dalabon and Kayardild. Dalabon is an agglutinating, head-marking 
polysynthetic, prefixing and suffixing language (Evans, Brown, & Corbett, 2001). Verbal 
words in Dalabon may be highly complex, encoding subject, object, TAM, and sequential 
markers, as well as incorporating adverbials and nominals (Evans, Fletcher, & Ross, 2008). 
The possible complexity of verbal words enables these to be quite long. In contrast, 
Kayardild is a dependent-marking, agglutinating, suffixing language (Evans, 1995). The 
syntactic dependency range of Kayardild is quite large compared to a polysynthetic language 
such as Dalabon. Kayardild displays complex case marking phenomena which span the entire 
range of main and subordinate clauses and demonstrate the syntactic relationships between 
constituents. The study of two typologically distinct languages may reveal the effects that 
syntactic structure has on intonational phrasing. 

In this paper I will provide findings from a corpus of spontaneous narratives from Dalabon 
and Kayardild totalling approximately 60 mins. In accordance with AM accounts of 
intonation (e.g. Bishop & Fletcher, 2005), an intonational phrase is in this study identified by 
a range of criteria including right and left edge boundary tones, as well as initial pitch reset. 
The locations of intonational boundaries within a clause and some of the factors affecting 
these locations will be investigated. These factors will include prosodic length of 
constituents, syntactic complexity of constituents, as well as the introduction of new 
information. Intonational boundary locations will furthermore be investigated in relation to 
the types of boundary tones found. 
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Neutralization of nominal tone patterns in Símákonde (Bantu, P23) 

 The goal of this paper is to describe how complex phrasing phenomena neutralize 
nominal tone patterns in Símákonde. 
 Símákonde is a variety of Makonde (Bantu, P23), spoken by immigrant Mozambican 
communities in Tanzania. It is claimed to have been rather protected from external linguistic 
influences, contrary to other varieties of Makonde; it is for example much less permissive than 
other dialects in the phrasing options that it offers (Patin & Rialland 2006). 
 Like other Eastern and Southern Bantu languages (Hyman 2009), Símákonde has lost 
the historical Proto-Bantu vowel length contrast and now has a regular phrase-final stress rule, 
causing a predictable lengthening of the penultimate syllable of every Prosodic Phrase. The 
main question is thus to find out what constitutes a Prosodic Phrase and what does not. 
 This paper will first present a description and an analysis of the factors playing a key 
role in the complexity of the Noun Phrase tone, such as the five melodies targeting the noun 
bimoraic penults automatically lengthened by stress (L, LH, H, HL and LHL). 
 It will then describe and discuss the various phrasing phenomena in the Símákonde 
Noun Phrase and show how long and complex Noun Phrases can be parsed into a single 
Phonological Phrase. It will thus show the "phrasing power" of the various modifiers with a 
focus on the demonstratives, since demonstratives activate both a phrasing process and a High 
plateau neutralizing the five possible tone patterns of disyllabic noun stems, as shown in the 
following examples. 
• myuuko  (L)  >  myúkó  (H) 
• lijeémbe  (LH)  >  líjémbé  (H) 
• sílóólo   (H)  >  sílóló   (H) 
• síjúulu   (HL)  >  síjúlú   (H) 
• viloôngo  (LHL) >  vílóngó  (H) 
Let us look at LHL. Prosodic Phrases are indicated with parentheses. 
(1) (viloôngo)  (víkúmeêné) (vyá   naáswe) (viviíli) 
    8.pot      8.big    8.Gen white  8.two 
   Two big white pots 
(2) (vílóngó   víkúméné   vyá   náswé    vívílí   aviilá) 
    8.pot    8.big    8.Gen white  8.two Dem8 
  Those two big white pots 

   In (1), there are four distinct Prosodic Phrases that each have their full tone patterns and 
their bimoraic penult. In (2), the presence of the demonstrative reduces the four P-Phrases to 
only one with one phrase-final bimoraic penult and a High plateau neutralizing the tone 
patterns. 
   It will be shown that the most probable explanation of the High plateau in (2) is the fact 
that the demonstrative triggers the presence of an initial High tone which is a trace of the 
ancient augment (pre-prefix) that does not exist in Símákonde anymore. 
 Lastly, this paper will show that, interestingly, even the longest High Plateaux in 
Símákonde are pronounced without any pitch lowering. 
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Prosodic constituency and boundary scope in Italian:  
An articulatory and acoustic study 

 
Caterina Petrone, Mariapaola D'Imperio, Susanne Fuchs 

ZAS, Berlin, LPL, Université Aix-Marseille, ZAS, Berlin 
 
Prosodic phrasing has reflexes in both acoustic and articulatory variation. For instance, 
segments close to prosodic boundary edges undergo final pre-boundary lengthening, which 
cumulatively increases with prosodic boundary strength (Wightman et al., 1992, inter alia). 
Though the magnitude of the effect is larger on the syllable immediately adjacent to the 
boundary, a few studies also showed that pre-boundary lengthening can spread leftwards, thus 
affecting syllables which are away from the boundary, such as the last stressed syllable within 
the prosodic constituent (Turk & Shattuck-Hufnagel, 2007, inter alia). Prosodic phrasing also 
influences articulatory gestures of segments close to the phrase edge, with gestures being 
slower and less overlapped before a major prosodic boundary (Edwards et al., 1991). While 
such findings are accounted for by variation in gestural stiffness by Edwards et al. (1991), 
Saltzman & Byrd (2003) invoked the activation of the prosodic (or π-) gesture, whose 
function is to slow down the timing of the co-occurring articulatory gestures. Recently, Riggs 
& Byrd (2007) have also claimed that in English, the π-gesture is temporally anchored to the 
boundary and that its temporal activation is fixed.  
In Italian, the number and definition of the phrasing levels are quite controversial. Whereas 
both the intonation and the intermediate phrase are well attested, a third level of phrasing has 
been tentatively proposed, the Accentual Phrase (AP) (see also Jun (1993) for Korean, Jun 
and Fougeron, (2000) for French, and Hellmuth (2004) for evidence in a stress language, 
Arabic). Specifically, in Neapolitan Italian, Petrone & D’Imperio (2008) found that a tone is 
inserted at the right edge of the AP, which is differently specified in questions (HAP) and in 
statements (LAP) (see also fig.1). In Petrone (2008) we verified the effects of prosodic 
phrasing by manipulating the position of a proparoxyton target word (benevolo “benevolent”) 
within an intonation (IP), an intermediate (ip) and an AP in both questions and statements. 
Our results showed that accented syllable duration is shorter in the AP condition than in the IP 
and ip conditions, thus suggesting the existence of a phrasing level lower than the ip. 
However, while accented syllable duration was strongly affected by prosodic constituency, 
inconsistent effects were found for the duration of the unstressed syllables immediately 
adjacent to the boundary. This could suggest that, differently from English, the presence of a 
pitch accent near the prosodic boundary would “attract” the π-gesture, while the unstressed 
syllables between the accented one and the end of the constituent would be less sensitive to 
boundary insertion (see also Riggs & Byrd, 2007).  
The current study reports on an articulatory experiment we have been conducting, in which 
the effects of phrasing in different pre-boundary contexts were assessed. Specifically, the 
sentences contained target words whose position relative to the edge of the prosodic 
constituent (IP, ip, AP and syllable), stress location (paroxytons vs. proparoxytons) and 
intonation modality (question vs. statements) were varied. Target syllables contained only /a/ 
vowels were selected to guarantee relatively large articulatory movements and sonorants were 
chosen to facilitate F0 extraction. Simultaneous acoustic and articulatory data were collected 
by means of Electromagnetic Articulography (AG500) at the ZAS laboratory (Berlin).  
If a third level of phrasing exists in Italian, the effect of the AP-boundary on articulatory 
gestures will be smaller than the effect of the ip though stronger than that of the syllable, in 
both questions and statements. Acoustically, the AP-boundary will be signalled by the 
insertion of an AP-tone, which will be consistently realized at the right edge of the AP 
independent of the pitch accent position. With higher constituents we expect longer duration, 
greater amplitudes and lower velocity of the articulatory gestures to appear in the final 
syllable, if the π-gesture is anchored to the phrase edge. On the contrary, articulatory effects 
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of phrasing will be stronger in the accented syllables, if the π-gesture is attracted by accentual 
prominence.  

Fig. 1. F0 pitch and phonological transcription for the sentence Il benevolo manovale mangiava un panino (“The 
benevolent worker was eating a sandwich”, uttered as a yes/no question (upper panel) and as a statement ( lower 
panel). A prenuclear rise is realized in the target word, after which a HAP tone is inserted in the question and a 
LAP tone in the statement. Lines mark the syllable boundaries; bold line signals the end of benevolo.  
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Prosodic cues for relative clause attachment. Evidence from German 
 

Stella Gryllia & Frank Kügler, Universität Potsdam 
 

The aim of this paper is twofold. The first is to scrutinize the prosodic means that are used by 
speakers of German when they intend High- and Low attachment interpretations in NP1-
NP2GENR(elative)-C(lause) constructions. An example of High- and Low attachment 
interpretation is given in (1a-b) respectively. In example (1a) the relative clause unambiguously 
modifies das Kissen ‘the cushion’ (NP1), as füllte ‘filled’ can only be used with Kissen ‘cushion’, 
resulting in High attachment interpretation. In (1b) the relative clause modifies unambiguously 
des Sofas ‘the couch’ (NP2), as rückte ‘moved’ can only be used with Sofa ‘couch’, resulting in Low 
attachment interpretation.  

The second aim is to examine the prosodic means employed by German speakers when 
confronted with Ambiguous interpretations in NP1-NP2GENR(elative)-C(lause) constructions. An 
example of an Ambiguous interpretation is given in (1c). In (1c) the relative clause can modify 
either das Kissen ‘the cushion’ (NP1) or des Sofas ‘the couch’ (NP2) resulting in Ambiguous 
attachment interpretation. To fulfil these two aims a production experiment was carried out.  

Stimuli. A total of 12 sentences (4 main clauses × 3 attachment conditions) were constructed. Special 
attention was given to the segmental composition of the material; trochees were used. All 12 sentences 
were presented to each speaker in a pseudo-randomized manner.  

Participants. 6 native speakers (female, age group 20-25) of Standard German spoken in the Berlin 
region participated in the experiment.  

Analysis. The productions of all participants were analyzed, 72 utterances in total. The data were 
labeled by hand at the segment level, using Praat; the presence of a pause (P) between NP1 and NP2 as 
well as the presence of a pause (P1) between NP2 and the beginning of the relative clause was marked. 
The duration of NP1, NP2, P and P1 was extracted and the data were analyzed with GLM Repeated 
Measures, ANOVA. Transcription of the tones of each utterance was done starting at the subject (S) of 
the main clause (Nelle in (1)); the presence of pitch accent and the type of accent were transcribed on S, 
NP1 and NP2. In most cases, the accent chosen by speakers was L*H. Based on the transcription, we 
decided to closely examine the excursion of the rising pitch associated with NP1 and NP2 as well as the 
pitch range between NP1 and NP2. The excursion of pitch rise in NP1 and NP2 was calculated 
subtracting F0min from F0max, while the NP1-NP2 pitch range was calculated subtracting F0minNP2 from 
F0minNP1 and subtracting F0maxNP2 from F0maxNP1. To be able to compare the ambiguous condition 
with the other two conditions, we established the difference Δ (generally, defined Δ= ambiguous – 
Forced High).  

Results. Speakers did not realize a pause (P) between NP1 and NP2. P1 in Forced Low attachment 
condition (1b) was longer than in Forced High attachment condition (1a). Moreover, the mean duration 
of NP1 was longer in Forced High attachment condition (1a) than in Forced Low attachment condition 
(1b). The mean NP1 pitch rise was found generally larger in Forced High attachment condition (1a) than 
the mean NP1 pitch rise in Forced Low attachment condition (1b). With respect to phrasing, it seems that 
German uses pitch scaling rather than pauses to indicate prosodic phrasing. As far as our second aim is 
concerned, speakers appear to intensify their production of the prosodic cues investigated when 
compared to the figures for High attachment. 
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           NP1               NP2              R(elative)-Clause 

(1) a. Nelle mochte     das      Kissen  des     Sofas  das  der     Sammler füllte 
Nelle want.3SG the.ACC cushion the.GEN couch that the.NOM collector  fill.3SG  
‘Nelle wanted the cushion of the couch that the collector filled.’ 
 

b. Nelle mochte     das      Kissen  des     Sofas  das der      Sammler rückte 
Nelle want.3SG the.ACC cushion the.GEN couch that the.NOM collector  move.3SG 
‘Nelle wanted the cushion of the couch that the collector moved.’ 
 

 c.  Nelle mochte    das       Kissen  des       Sofas  das der         Sammler  brachte 
  Nelle want.3SG the.ACC cushion the.GEN couch that the.NOM collector bring.3SG 

     ‘Nelle wanted the cushion of the couch that the collector brought.’ 
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Shingazidja IPs: Extraprosodicity, Boundary Tones and the
Phonetics-Phonology Interface

In this talk, I will describe the parameters and distribution of the intonational phrases
(IP) in Shingazidja, a Bantu language spoken in Grande Comore (Comoros). I will show
that the main correlate of the intonational phrasing in this language is the so-called ‘ex-
traprosodicity’ of the last syllable of a sentence. I will also present a property of sentence-
final IPs that characterizes some dialects of the language, the B% tone, of particular
interest for the phonetics-phonology interface.

In Shingazidja, a tone shifts to its right up to the end of a Phonological Phrase (PP),
except if it is blocked by a vowel that underlyingly bears a tone (such a vowel is underlined
in the following examples) (Cassimjee & Kisseberth 1992, 1998). The shift of the tone
leads to the deletion of every even-numbered tone, as in (1).

(1) a. ha-piha dZánze he cooked a crab (3sg(per)-cook 9.crab)
b. ha-(w)ono m-lévi he saw a drunkard (3sg(per)-see 1-drunkard)

In (1-a) for instance, the tone of the verb hapíha ‘he cooked’ shifts to the penult of the
noun dZanzé ‘crab’, and the tone of the noun is thus deleted.

However, a tone can never shift onto the last syllable of a clause. In (2), although the
last syllable of the noun is not associated with a tone, the tone of the verb stops on the
penult.

(2) a. hapiha ñ(!)áma he cooked meat (*ha-piha ñamá)
b. ha(w)ono nd(!)óvu he saw an elephant (*ha(w)ono ndovú)

This restriction, refered here as extraprosodicity (also known as nonfinality), is the main
clue for identifying IPs in Shingazidja, as it is in other Bantu languages (Philippson 1991).

I will argue in this talk that while an IP boundary – i.e. extraprosodicity – always
occurs at the end of a sentence, it may or may not occur before a CP boundary, depending
on focus-related parameters. In (3) for instance, the dislocated object can be followed by
either a PP boundary (indicated by a ‘ )φ’) or, when the noun bears a focus, an IP
boundary. In the former case, the tone stops on the last syllable of the dislocated noun,
while, in the latter, the tone stops on the penultimate syllable of the dislocated noun.

(3) a. ( ( Se=i-úanâá )φ

at7=7-bed
( tsi-Si-réŋge )φ )ι

1sg(per)-om7-take
b. ( Se=i-úánâa )ι ( tsi-Si-réŋge )ι

the bed, I took it THE BED, I took it

Finally, I will discuss a phenomenon that occurs at the end of phrase-final IPs in the
Northern and Western dialects of the language: the presence of a B% tone that lowers
a final surface high tone to a downstepped high tone. In the second pitch track (B) of
the figure 1, which corresponds to (2-b), the high tone is downstepped. A remarquable
property of this phenomenon is that it doesn’t occur on a final high tone if the tone
precedes a syllable underlyingly associated with a tone! In the first pitch track (A) of the
figure 1, which corresponds to (1-b), the high tone is not downstepped. This phenomenon
will be analysed using an Optimal Domains Theory analysis (Cassimjee & Kisseberth
1998). Eventually, I will show that the B% tone doesn’t occur in the southern dialect of
Shingazidja (figure 2).
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Figure 1: Tone in Western Shingazidja: A = ha(w)ono mlévi ‘he saw a drunkard’; B =
ha(w)ono ndóvu ‘he saw an elephant’ – cf. (1-b), (2-b)
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Figure 2: Tone in Southern Shingazidja: A = hapiha dZánze ‘he cooked a crab’; B =
hapiha ñáma ‘he cooked meat’ – cf. (1-a), (2-a)
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Syntactic and Length Effects on French Prosodic Phrasing  
 

 
One of the theoretical problems related to prosodic phrasing (independent of the 

language observed) concerns the hierarchical nature and the number of potential constituents. 
Most of the studies referring to prosodic constituency have been conducted within the classic 
Prosodic Phonology framework in which prosodic constituency is viewed as a hierarchy of 
domain types such that, at any given level of the hierarchy, a constituent consists exclusively 
of one or more constituents at the next lower level (Strict Layer Hypothesis, Selkirk, 1984). In 
French generally two levels of phrasing (IP, Intonation Phrase and the AP, Accentual Phrase) 
have been postulated (Jun and Fougeron, 1995, 2000, 2002). The IP boundary (signaled 
through a H%) and the AP boundary (signaled through a LH*) are also marked by duration 
cues since the duration of the IP-final syllable is significantly longer than the AP-final 
syllable, and the AP-final syllable is in turn significantly longer than unaccented syllables 
(Jun and Fougeron, 2000). Moreover, recent studies (D’Imperio and Michelas, 2010; 
Michelas and D’Imperio, 2010a, 2010b) show evidence for the existence of an intermediate 
level of phrasing (ip, intermediate phrase), which appears to be both tonally and durationally 
marked. Specifically, an ip right edge appears to occur within broad focus utterances at a 
major syntactic break (such as the one between a subject NP and a VP), when the subject is 
sufficiently long (2 APs).  

However the question of the nature (discrete/gradual) of the phonetic cues associated 
to this kind of break arises. If these cues reflect phonological structure, such as the presence 
of an intermediate level of phrasing, such cues should not vary in relation to the number or 
length of the constituents composing the ip. In other words, though we know that length 
constraints do affect the placement of prosodic boundaries (Ghini, 1993), we can test the 
hypothesis that they would also affect the “relative strength” of the phonetic cues associated 
with the boundaries themselves (Gee and Grosjean 1983). In this study we hence investigated 
the phonetic cues (duration cues and f0 values) of both Subject and Object NP within SVO 
broad focus utterances. We manipulated (i) the length of the Subject NP in terms of number of 
words  (in order to obtain a sequence of either 1, 2, 3, 4 or 5 APs)  and (ii) the length of each 
AP within the Subject NP in terms of number of syllables (short AP=3 syllables, long AP=5 
syllables, see Tab.1). In order to normalize speech rate variation, vowel duration for each AP-
final vowel was also measured as a ratio of the duration of the first AP-final vowel in the 
utterance (V1). 
 If the ip-break phonetic and phonological cues are independent of both the length of 
the subject NP and the length of each AP within the Subject NP, we would find the same 
degree of preboundary lengthening for the ip-final vowel in all items.  On the contrary, if the 
ip-break is gradually cued by duration cues which are stronger or weaker depending on 
constituent length, we would find different duration values for the same position.  

Our results show that the duration ratio values for the ip-break are indeed independent 
of both NP and AP length (see Fig. 1). These results clearly support the hypothesis of the 
presence of an ip-boundary at the NP/VP boundary which is independent from length 
constraints. Duration results appear to be reinforced by tonal values for the ip-final syllable, 
which are reset relative to the first AP-final LH* of the utterance (see also D’Imperio & 
Michelas, 2010).  

We conclude that prosodic length does not seem to affect phrasing in French, and that a 
constraint of the type WRAP-XP (Truckenbrodt, 1999) is responsible for grouping APs 
belonging to a maximal projection, such as the Subject NP, in contrast with other Romance 
languages such as Catalan (D’Imperio et al. 2005, Prieto 2005, Frota et al.  2007)  where 
constituent length is active highly ranked phrasing constraint.  
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Short APs within the  Subject NP (3 syllables/AP)
1 AP "La mairie a été entièrement rénovée à l’arrivée du nouveau maire."
2 APs "La mairie de Paris est un magnifique édifice datant du 18ème siècle."
3 APs "Le parvis de la mairie de Paris est envahi par les militants."
4 APs "L’arrondi du parvis de la mairie de Paris permet d’accueillir beaucoup de touristes."
5 APs "Le joli arrondi du parvis de la mairie de Paris a été élargi."

Long APs within the  Subject NP (5 syllables/AP)
1 AP "Le gorgonzola est un fromage de vache fabriqué en Italie."
2 APs "Les macaronis au gorgonzola sont très rapides à préparer. "
3 APs "Les macaronis au gorgonzola de Catarina sont vraiment délicieux. "
4 APs "Les macaronis au gorgonzola de la vieille mamie de Catarina sont vraiment délicieux."
5 APs "Les macaronis ou les spaghettis au gorgonzola de la vielle mamie de Catarina sont vraiment délicieux."

Length of the  
Subject NP (in 
terms of 
number of 
words)

 
Table 1: Corpus variables: length of the subject NP (in terms of number of words) and length of each AP within the NP subject (in 
terms of number of syllables). 

  
Fig. 1: Vowel lengthening of each AP-final vowel in ms (left) and relative to V1 duration (right) in the 1,2,3,4 and 5 APs 
conditions for both AP-length condition (short=3 syllables; long=5 syllables).  
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The intonational structure of Persian 

Persian divides speech up into the phonological word (PW), the phonological phrase (PP) and 
the Intonational Phrase (IP). A PW corresponds to a fairly small domain: a prefix forms its own 
PW, as does a word stem plus suffixes. Clitics form an intermediate category between affixes 
and words, and are cliticized onto the PW on their left without forming part of the domain to 
which stress is assigned. The stress syllable is assigned a pitch accent H*. 

This paper examines the tonal behavior of PW’s in post-focal position. In order to study the 
intonational properties of the post-focal condition, we composed a corpus of sentences featuring 
two minimal pairs contrasting a noun and a noun-plus-clitic combination. The difference 
between them is the location of H*, which is on the last syllable of the noun in both cases, 
skipping the clitic. This is shown in (1a),  a number of minimal pairs that were embedded in 
carrier sentences which varied across three focus conditions, referred to as neutral (1a), post-
focal (1b) and focal (1c). 

For the neutral and post-focal carrier sentence we used Un X-e ‘That is X’, where -e is a clitic. 
Condition (1c) differs from (1a,b) in having un ‘that’ in final position, which allows X to be 
focused and X-e to be in first position in the sentence, the focus position.  

(1) a. Un       ta�b�š-e   Un      �t�b-eš-e 
that      light-is  that      swing-his/her-is  
‘That  is  light’ ‘That  is  his/her swing’  

b. Un      ta�b�š-e  Un     �t�b-eš-e        
‘THAT is light’ ‘THAT is his/her swing’                                  

c. Ta����b����š-e  un  ����T����b-eš-e   un 
‘That is LIGHT’ ‘That is his/her SWING’ 

 
This corpus was recorded with two intonation contours, the declarative contour and the 
interrogative contour. Each sentence was read twice by five educated native speakers in a 
professional recording studio at the University of Tehran. Textgrids were produced in Praat [10] 
in which all segment boundary were determined. 

Comparison of the neutral condition with the post-focal condition suggests that contrary to what 
has been claimed - a focused PW does not have the last pitch accent of the intonational phrase, 
meaning that there is no deaccenting of post-focal words. That is, the tonal structure is preserved 
after the focus constituent, unlike what happens in English, and the phonetic realization is 
adjusted through pitch rang reduction. A second finding is that there is no right-edge H-tone in a 
non-final PW. Earlier descriptions claim that in unmarked sentences the nuclear PW has a low 
boundary tone while other PWs take a high boundary tone. Instead, we find that the pitch goes 
down in all cases, and a L-tone would thus appear to be generally used. A third finding is that the 
interrogative intonation does not end in a H% boundary tone. Rather, the pitch remains level or 
falls somewhat, a pattern we propose should be described by the absence of a boundary tone 
after the H* pitch accent.  
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Tonal Behaviour in the Northern Mao Possessive Construction: Downstep and Double 

Downstep? 

Double downstep has been attested in only a handful of languages, including Dschang  

(Pulleyblank 1986) and Kikuyu (Gussenhoven 2004). This paper investigates a further case 

of apparent double downstep in Northern Mao (Omotic, Ethiopia). Double Downstep occurs 

when a tone is lowered in register twice giving a pitch which is lower than the regular 

downstep pitch. Approaches to downstep differ between phonological and phonetic 

approaches. We support the arguments of Snider (1990) in applying phonological theory to 

the data. We show that in N.Mao, the pitch interval in downstep follows a regular pattern and 

that downstep produces a change in pitch from H to M or from M to L. This suggests that the 

best analysis is phonological.   

Using Snider’s Register Tier Theory (RTT) as a framework for the discussion, 

together with a diachronic hypothesis, we conclude that the appearance of double downstep 

in Northern Mao is actually the combination of regular downstep combined with a historical 

lowering as a result of interaction with a boundary tone. The resultant melody is 

synchronically stored in the lexicon rather than being derived. 

Very few theories apart from RTT give an adequate analysis of downstep. The 

standard analysis is that downstep is caused when a floating L precedes a H or M. It 

somehow lowers the pitch partially. In most theories, the process is not explained, and there 

is no provision for double downstep. RTT does not use floating L tones in this way. It instead 

makes a distinction between tones on the tonal tier and register tones on the register tier. A 

change in register tone will affect all subsequent tones in the phrase. According to RTT, non-

automatic downstep is caused by a low register tone which lowers all subsequent tones. 

Double downstep occurs when two low register tones are separated by a floating high register 

tone which stops the two lows merging into one. This gives a second lowering of the pitch. 

We argue that although this theory works well for Dschang and Kikuyu, it does not fit the N. 

Mao data. Therefore a diachronic hypothesis is necessary. 

The N. Mao situation appears to be two l register tones meeting (one from the right 

and the other from the left), but not merging. This produces the effect of double downstep. 

We argue that the low register boundary tone spreading from the right is historical, not 

productive. So former H is phonologized as M. This is then downstepped from the left by 

another low register tone. We will demonstrate this in the noun-noun possessive construction 

in Northern Mao, where nouns serving as modifiers are placed before modified nouns. 

N. Mao exhibits another unusual phenomenon in that each noun has at least two tonal 

melodies stored in the lexicon, and the melodies cannot now be derived from each other. 

Modifier Nouns (and citation form) exhibit seven melodies. H, M, L, HL, MH, ML and LH. 

Modified nouns exhibit only the three melodies M, ML and L. We claim this was historically 

H, Ø and L plus a low boundary tone at the right edge.  

Although our conclusion is that double downstep does not occur in this case, N. Mao 

provides us with some interesting conclusions about downstep, the storing of tones in the 

lexicon, the possible development of a third tone, and a fascinating system where each noun 

is apparently stored with two distinct tonal melodies which cannot now be derived from each 

other. 
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(1) Modified noun lowering from right edge boundary tone: 

/teːʃe         kuse/    >     te:ʃ   ku se      ‘sister-in-law’s hand’ 

   H            H     H     M M   

Sis-in-law hand 

/teːʃe         kawe/    >     teːʃ    ka we     ‘sister-in-law’s mat’ 

 H              Ø        H       M  L   

Sis-in-law mat 

/teːʃe          kawe/    >     teːʃ    ka we     ‘sister-in-law’s arm’ 

   H              L      H       L  L   

Sis-in-law arm 

 

(2) Modified noun lowering + downstep following HL melody 

/obe            kuse/    >     ob        ku se  ‘brother’s hand’ 

  HL            H     H          !M M (phonetically H LL) 

Brother      hand 

/obe           kawe/    >     ob       ka we  ‘brother’s mat’ 

  HL             Ø        H        !M  L  (phonetically H LxL) 

Brother       mat     

/obe           kawe/    >     ob        ka we ‘brother’s arm’ 

  HL              L          H         L  L  (phonetically H LL) 

Brother       arm 
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Tone identification and confusion in Cantonese  
Recent studies of East Asian tone systems reveal that they are perceptually 

structured around a small set of basic cues (Zsiga and Nitisaroj 2007; Brunelle 2009).  

While these perceptual cues are used redundantly by several tones, there is disagreement 

over their nature; more specifically, there still exists debate over the need to decompose 

contour tones into sequences of level targets (as opposed to unitary dynamic cues). A 

perceptual study of Cantonese, a language with a six-tone inventory in open syllables, 

was carried out to shed light on these issues. Two issues were the focal point of the study: 

1) if perceptual cues in Cantonese are used redundantly (i.e. used by more than one tone), 

2) if contour tones need to be decomposed.   

Twenty native speakers of Cantonese were asked to identify a set of tone stimuli 

based on /si/ and /yaw/, two monosyllables which form sets of real lexical items when 

bearing the six tones of the language.  The stimuli were made up of:  

1)   12 natural words (6 /si/, 6 /yaw/)  

2)   72 stimuli (36 /si/, 36 /yaw/) with simple re-synthesized f0 contours (6 onset 

targets by 6 offset targets)  

3)   48 stimuli (24 /si/, 24 /yaw/) with complex re-synthesized f0 contours (3 

onsets by 3 midpoints by 3 offsets, minus level contours)  

Since these stimuli cover the entire f0 space, their pattern of identification allows 

us to pinpoint the cues used for tone identification. Re-synthesized stimuli with f0 curves 

that never actually occur in the language are especially revealing. Moreover, the two 

syllables used for creating stimuli can be contrasted to test the effect of the phonetic 

environment on perception; while /si/ has a high intrinsic f0, /yaw/ has a falling-rising 

intrinsic f0 curve.   

Preliminary results confirm that perceptual cues tend to be redundant, suggesting 

optimization of phonetic properties.  Some relevant cues found in the second half of the 

tone can be interpreted in terms of f0 height target (high midpoint, low offset) (Khouw 

and Ciocca 2007), while others seem to be unitary contour targets (rising) (Francis et al. 

2003; Li and Lee 2007, 2008).  The redundant use of these perceptual cues in a crowded 

f0 space leads in turn to a high error rate in identification, even in natural tokens (Cutler 

and Chen 1997; Khouw and Ciocca 2007), and this could be attributed to the lack of a f0 

reference point (Francis et al. 2003; Wong and Diehl 2003; Francis et al. 2006).  For 

example, the two low-rising tones, 23 and 25, and the two level tones, 22 and 33, are not 

clearly distinguished by some listeners.  Furthermore, although identification cues seem 

similar across listeners, their relative importance varies idiosyncratically, suggesting a 

certain amount of perceptual variability in the speech community.  

We also find evidence of normalization of intrinsic f0 by listeners.  The syllable 

/yaw/, which has a low nucleus and is therefore normally realized with a lower overall 

intrinsic f0, yields a higher proportion of high tone responses (33, 55) than the syllable 

/si/. Unexpectedly, our results also seem to bring forward evidence for a lexical 

frequency effect in identification (Zhao and Jurafsky 2007). The word /yaw23/ ‘to have’, 

whose tone is realized in a densely populated region of the f0 space, invades the 

perceptual space of its neighbors and is heard more often than its /si23/ counterpart.  

Overall, our results suggest that Cantonese tones must have a low functional load 

and that syntactic and semantic context plays an important role in word identification in 

this language.  
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The role of prosody in on-line processing of ambiguity 

 

One of the central questions in language studies is how the speech signal is segmented into 
word and phrase-sized units. A way to address the problem is to examine the processing of 
utterances with temporary ambiguities. Prosody is known to constrain both lexical access and 
syntactic analysis in ambiguous sentences (Kjelgaard & Speer 1999, Christophe et al. 2004, 
Millotte et al. 2007, 2008, Dilley & McAulley 2008). Although there is some agreement on 
the disambiguating role played by intonational phrase (IP) boundaries, the role of lower 
phrase boundaries, as well as of word boundaries, seems to be an open issue, in different 
studies and cross-linguistically (e.g. Price et. al 1991, Kjelgaard & Speer 1999, Christophe 
2003, Li & Yang 2009). This paper is part of a research project where we address the role of 
prosodic structure in the processing of both lexical and syntactic ambiguities in European 
Portuguese (EP): specifically we examine the effects of the full range of prosodic boundaries 
reported for EP in previous literature: prosodic word (PW), prosodic word group (PWG), 
phonological phrase (PhP) and IP (Frota 2000, 2008; Vigário 2003, 2009). The descriptions 
of the prosodic structure of EP define a PW signaled by segmental and prominence cues, as 
well as a PWG also marked by segmental and prominence facts. By contrast, the PhP is 
argued to be weakly marked, although it plays a relevant role in rhythmic phenomena and 
pitch accent distribution. The IP is marked by all sorts of cues: sandhi, lengthening, pitch 
accent and boundary tone (Frota 2000, Vigário 2003, 2009). If such cues are exploited in 
processing, we predict that a stronger effect should be expected for IP and the word level 
constituents than for the PhP.  

Pairs of homophonous sequences were used to create utterances with a local 
ambiguity, as in (1), where the homophonous sequences have the exact same prosodic 
structure, to the exception of the boundary contrast tested. In previous work, these materials 
were used to look at the effect of prosodic structure in off-line processing by means of a 
completion task (similar to Millotte et al. 2007). The results have shown that listeners were 
not able to exploit PW/PWG boundaries, and had difficulty to detect the PhP as different 
from the PWG, while the disambiguating role of the IP was confirmed (Fig.1). In the present 
paper, we examine the role of prosody in on-line processing by means of two experiments: a 
word detection task (along the lines of Millotte et al. 2008) and an eye-tracking experiment 
(using an iViewX Red System from SMI). Preliminary results from both experiments show a 
higher sensitivity to prosodic contrasts than in the off-line study. In the word detection task 
(Fig.2), disambiguation is generally achieved only in the matching word condition, both for 
target items (ambiguous items) and controls (sentences where the syntactic position of the 
target solves the ambiguity). Importantly, results change drastically according to the timing 
window (from the offset of the target word) used in the analysis, with the 150 ms window 
showing syntactic but no prosodic disambiguation. In the eye-tracking experiment, prosodic 
disambiguation is usually obtained before the offset of the target stretch (Fig.3), with the 
exception of the contrasts at the word level and below. Overall, these results support a 
disambiguating role of the PhP in EP, and not just the IP, and strongly argue for a multiple 
task approach to the study of prosody in disambiguation. 
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(1) Experimental conditions 
Prosodic structure  Examples of test items 
1. a. No boundary 
    b. PWG boundary 
2. a. PW  
    b. PWG 
3. a. PW  
    b. PhP  
4. a. PWG  
    b. PhP 
5. a. PWG  
    b. IP  
6. a. PhP 
    b. IP  

Gosto da pintadela que deste ao armário.  
Gosto da pinta]PWG dela neste filme espanhol. 
O miúdo foi mal]PWcriado com os avós. 
O miúdo foi mal]PWG criado pelos avós. 
Na RTP]PWA farão algumas mudanças no horário. 
Na RTP]PhP há vários programas sobre música clássica. 
A toalha]PWG larga mancha a roupa branca. 
A toalha]PhP larga muita tinta vermelha. 
Penso que aquele arco]PWG colorido fica bem no jardim da Maria. 
Penso que aquele arco]IP colorido pelas crianças, está no sótão. 
Estando ausente ]PhP o João, ficou um lugar vazio na mesa. 
Estando ausente ]IP o João fazia telefonemas diários. 

 

 

Fig.1. Completion task: Responses (1=higher 
boundary in the pair; 0=lower boundary in the 
pair) 

Fig. 2. Word detection task: Responses for target 
items and controls by matching/non-matching 
conditions (1=higher boundary; 0=lower 
boundary) 

 

 

 

 

 

 

 

Fig. 3. AOI (Areas of Interest) settings in the stimulus picture (left panel) and AOI sequence chart of 
fixations (right panel) for the test item Na RTP]PWA farão algumas mudanças no horário 'In RTPA 
(they) will make changes in the schedule' (which is ambiguous with Na RTP]PhP há vários 
programas sobre música clássica ‘In RTP there are many classical music shows’), for two subjects. In 
the x-axis, only the time span of the target sequence Na RTPA is shown. 
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Acoustic Cues to Humorous, Pretense and Literal Speech 
 

Elena Hoicka, Psychology Department, University of Stirling 
 

Pretense and humour both require doing or saying the wrong thing (Hoicka, 
Jutsum, & Gattis, 2008). Thus parents may need to let their toddlers know when 
someone intentionally says something wrong, and whether s/he means to joke or 
pretend. Parents expressing humorous versus neutral and sweet (warm-hearted) literal 
speech to their toddlers increased their mean, standard deviation, and range of F0; 
increased their mean, standard deviation, and range of intensity; slowed their speech 
rate; and expressed humour with a rising linear contour which may indicate that the 
sentence is open to interpretation (Hoicka & Gattis, 2010). Parents expressing 
pretense versus neutral literal speech sometimes increased their mean and standard 
deviation of F0, and mean intensity, but not always (Lillard, et al., 2007; Reissland & 
Snow, 1996). Speech rate and contour have not been measured for pretense speech.  
The purpose of the current study was to discover the vocal acoustic differences 
between (1) humorous and pretense (2) non-literal (humour and pretense) and literal 
(positive), and (3) emotionally positive (humour, pretense, positive) and neutral 
speech (as a control for emotion, e.g., Scherer, 1986).  

Twenty mothers read a book containing pretense, humorous, positive, and 
neutral sentences to their 15- to 21-month-olds. The same target sentences indicated 
different intentions depending on the contexts and images. Complete, non-noisy, 
target sentences were analysed. Mean, range and standard deviation of F0 were coded 
in semitones, within a range of 75-600 Hz. Mean, range, and standard deviation of 
intensity were coded in decibels for voiced speech above 75 Hz. Speech rate was code 
in syllables per second. Intonation contours were coded as rising or falling at the end 
of the sentence. Means and SDs by condition are in Table 1. Data points outwith three 
standard deviations of the mean were cut. Condition (Pretense, Humorous, Positive, 
Neutral) mixed models with Helmert contrasts were used, with Gender and Age (over, 
under 18.5 months) where significant effects were found.  

Parents expressing humour versus pretense used a marginally higher mean F0, 
t(101) = 1.95, p = .0538, and a trend revealed that parents in the humour condition 
used a wider intensity range, t(102) = 1.85, p = .0662. These cues could indicate 
exaggerated elation to mark humour versus pretense (e.g., Scherer, 1986). Less likely, 
these cues could indicate exaggerated infant-directed speech (IDS, e.g., Fernald & 
Kuhl, 1987; Fernald & Simon, 1984). However if parents are trying to teach their 
children, pretense should be a harder concept, and hence would more likely need 
bootstrapping. An interaction found that parents used a wider intensity range when 
expressing jokes to girls versus boys, and the opposite when expressing pretense, 
t(102) = 2.25, p = .0268. 

Parents differentiated non-literal from literal speech by speaking significantly 
more loudly, t(105) = 2.15, p = .0340, and quickly, t(102) =3.38, p = .0010. A trend 
revealed that parents used a wider intensity range in the literal condition, t(102) = 
1.75, p = .0829. Again, this could indicate that both humorous and pretense speech 
reflect more elation than positive speech (e.g., Scherer, 1986). However the positive 
condition was quite exciting, with pages about gifts, treats and toys. These features 
could also indicate non-literalness, as these features also convey irony in adult-
directed speech (Anolli, Infantino, & Cicero, 2000). Interactions found that parents 
spoke louder to girls versus boys in the Non-literal conditions, but did the opposite for 
the Literal condition, t(93) =2.44, p = .0166, and spoke louder to younger versus older 
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children in the Non-literal conditions, but did the opposite for the Literal condition, 
t(93) =2.32, p = .0224. No effects of emotion were found. Mixed logit models 
revealed no effects of condition on intonation contour.  
 
Table 1 
 Pretense Joking Positive Neutral
Mean F0 (st)                                          Mean 
                                                               SD 

16.48 
(2.69) 

18.04 
(3.96) 

15.92 
(4.26) 

16.71 
(4.24) 

F0 standard deviation (st)                      Mean   
                                                               SD 

5.81 
(1.20) 

5.59 
(2.03) 

5.70 
(1.85) 

5.62 
(2.19) 

F0 range (st)                                           Mean   
                                                               SD 

20.78 
(6.42) 

19.33 
(6.38) 

20.95 
(9.34) 

20.43 
(8.99) 

Mean intensity (dB)                               Mean   
                                                               SD 

49.15 
(6.64) 

51.57 
(6.57) 

48.17 
(7.69) 

48.90 
(7.66) 

Intensity standard deviation (dB)          Mean    
                                                               SD 

9.18 
(2.23) 

9.06 
(1.99) 

10.14 
(2.52) 

9.66 
(1.76) 

Intensity range (dB)                              Mean    
                                                               SD 

33.77 
(8.21) 

34.31 
(9.33) 

35.57 
(10.46) 

34.95 
(9.07) 

Speech rate (syllables/second)              Mean    
                                                               SD 

3.20 
(0.97) 

3.32 
(0.96) 

2.62 
(0.87) 

2.85 
(1.02) 
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The issue of tone-to-segment alignment has received a significant amount of attention 
within phonetic research. There is accumulating evidence for stable alignment patterns from 
studies using either pure acoustic data (Bruce, 1977; Silverman & Pierrehumbert, 1990; Xu, 
1999; Ladd et al., 1999; Ladd et al., 2007) or simultaneous articulatory-acoustic data (Prieto, 
et al., 1995, 2007; D’imperio et al., 2004; Mücke & Grice, 2006; Gao, 2008). More recently, a 
gestural account of tone-to-segment alignment was also proposed (Gao, 2008), using the 
notion of Tone gestures within the framework of Articulatory Phonology (Browman & 
Goldstein, 1986, 1990, 1992, 1995). The alignment among the T(one) gesture, the C(onsonant) 
and the V(owel) gestures was defined and investigated by measuring the temporal lags among 
these gestures in kinematic and acoustic data of syllables [ma(n)] in four Mandarin tones. The 
gestural coupling model was able to provide a unified account for the observed tone-to-
segment alignment across all four Mandarin tones (Gao, 2008).  

Articulatory Phonology (AP) and tonal alignment: further testing of a proposed AP model of 
tone-to-segment alignment in Mandarin Chinese 

In this paper, our aim is to assess to what extent the gestural coupling model can 
account for additional syllable types, namely those involving a coronal onset ([na] and [nan]), 
in an effort to extend the empirical basis for the gestural approach to tone-to-segment 
alignment. Kinematic and acoustic data of this syllable type is analysed, and the results are 
compared against the predictions of the gestural coupling model (Gao, 2008). The results 
point to a number of differences between [na(n)] syllables and the predicted alignment 
patterns, primarily relating to the V gesture. However, from comparisons between [na(n)] and 
[ma(n)], we suggest that much of the variation in observed alignment patterns may in fact be 
attributed to the physiological constraints on the articulator responsible for both C and V 
gestures in [na(n)]. Therefore, we argue, in spite of the observed variations in alignment 
patterns, the results of the present investigation suggest that the gestural coupling model (Gao, 
2008) may also account for the [na(n)] syllables and thus provide further support for the claim 
that the gestural account can provide a unified account of Mandarin tonal alignment patterns. 
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Broad focus and narrow-contrastive focus: Articulatory data on tonal alignment in 

Italian and Catalan 

Tonal alignment refers to the timing relation between tonal targets (high (H) and low (L)) 

and the segmental string. Recent articulatory investigations on tonal alignment have already 

been conducted on various languages (D'Imperio et al., 2003, 2007; Prieto et al., 2007; 

Mücke et al., 2009a, 2009b) and showed that tonal targets tend to be more closely aligned 

with articulatory landmarks than acoustic ones. Furthermore, Mücke et al. (2009b) described 

the coordination between tones and supralaryngeal tracts in Central Catalan and Vienna 

German LH pitch accents using the framework of the Coupled Oscillator Model (Goldstein et 

al., 2008) and showed that the onset of the H gesture is tightly coordinated with the onset of 

the oral constriction gesture: both onsets are in synchrony in Catalan broad and contrastive 

focus accent, whereas systematically delayed in German contrastive accent.  

This work is part of a wider project aiming at investigating the tonal features involved in 

the production and the perception of different tonal categories exploited in broad and narrow-

contrastive focus productions of Majorcan Catalan, Lecce Italian and Madrid Spanish. In 

these three varieties, broad focus accents have late peaks - L+>H* in Catalan and Spanish and 

L+H* in Italian - while narrow-contrastive focus accents have earlier F0 peaks - L+H* in 

Catalan and Spanish, H*+L in Italian - see Figure 1 (for Central Catalan, see Prieto, 

D’Imperio & Gili Fivela, 2005; for Castilian Spanish, see de la Mota, 1995; Nibert, 2000; 

Face 2001; Hualde, 2002, 2003; for Lecce Italian, see Stella & Gili Fivela, 2009). As for tonal 

alignment features, previous crosslinguistic investigations on some of these accents showed 

that their alignment may be located within the acoustic boundary of a segment with a 

difference of few milliseconds (e.g. see Prieto, D’Imperio & Gili Fivela, 2005). A 

crosslinguistic investigation involving articulatory aspects of alignment may possibly offer 

more precise anchors and patterns of coordination to refer to in the phonological analysis and 

may be interesting because it involves varieties of language which have not yet been studied. 

In order to compare the difference in alignment among these accents, a corpus per language 

was created, which permits a direct comparison of acoustic and articulatory data as well as 

with data already acquired for other languages (for instance, Mücke et al., 2009b for 

German). These corpora consist of target pseudo-words showing various segmental and 

syllabic compositions as well as different stress positions. Here we will focus on open and 

closed syllables, composed by three different consonants plus [a] (i.e. [na, nan, ma, mam, la, 

lal]), in paroxitonic and proparoxitonic words (e.g., [mi.'ma.mi], [mi.'ma.mi.la], [mi.'mam.li], 

[mi.'mam.li.la]). The target pseudo-words are inserted in carrier sentences within question-

answer pairs that trigger an interpretation with either broad or narrow-contrastive focus 

accent. Acoustic and articulatory (EMA – AG500) data will be recorded for three speakers per 

language, which will perform 10 readings of the entire corpus. The data presented here will 

only concern Majorcan Catalan and Lecce Italian productions, i.e. six subjects (130 items per 

subject). In order to investigate the synchrony between targets and articulatory gestures, the 

latency of the tonal targets from onsets/offsets of consonantal and vocalic gestures, from the 

velocity peak of such gestures, and from the beginning/end of the consonantal/vocalic 

attainment phases will be measured. 

As already mentioned, in Central Catalan both the onset of the H gesture and of the oral 

constriction gesture were found to be in synchrony in both broad and contrastive focus pitch 

accents. We expect this result to be confirmed also for Majorcan Catalan and to be possibly 

found for at least one of the patterns realized in Lecce Italian, e.g. L+H* accent showing a 

quite similar acoustic alignment, although crosslinguistic differences are expected. However, 

results are also expected to offer clear articulatory landmarks and patterns of coordination for 

differentiating these accents from the other two considered, i.e. L+>H* and H*+L. 
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Figures 

 

 

 

 

 

 

 
Figure 1: diagrams of the tonal alignment in broad and narrow-contrastive focus in Catalan and Castilian 

Spanish (left panel) and in Lecce Italian (right panel). 
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Encoding of intonational contrasts as revealed by mismatch negativity 
 
Näätänen et al. (1997) showed that the phonological role of a vowel stimulus plays a 

decisive role in the elicitation of mismatch negativity (MMN) auditory evoked re-
sponse. In that study, speakers of Finnish and Estonian were presented in the oddball 
paradigm with stimulus pairs deriving from both languages. When the vowel contrast 
was phonological in the native language, the MMN response had a larger amplitude 
than when the contrast was between exemplars within a sound category (see also Shar-
ma & Dorman 2000). However, less work has been carried out on the early automatic 
processing of suprasegmental information. Tonal languages, which exploit phonologi-
cally contrastive variations in pitch at the word or syllable level, have constituted the 
basic data for exploring experience-dependent effects on the automatic processing of 
phonologically contrastive pitch (Gandour 1994, Klein et al. 2001, Chandrasekaran et 
al. 2009). Yet fewer studies have examined non-emotional suprasegmental prosodic 
distinctions like declarative vs. interrogative intent. Fournier et al. (in press) carried out 
a MEG experiment in order to compare the processing of lexical-tonal and intonational 
(statement vs. question) contrasts, and a clear MMNm was also found both in the lexi-
cal-tonal and the intonational contrasts for all groups. Leitman et al. (2009) employed 
tonal contours corresponding to declarative and interrogative distinctions (namely L+H* 
L% for declaratives and L+H* HH% for interrogatives) and found that pitch contour 
abstractions can be represented in preattentive auditory sensory memory. 

The goal of this study is to test whether the intonational contrast differentiating 
statements and echo questions in Catalan, based on a relatively small difference of pitch 
height on the high tone, can elicit a specific MMN response. Statements are realized as 
a rising pitch accent followed by a low boundary tone (L+H* L%), while echo questions 
are realized as an upstepped rising pitch accent (L+¡H* L%) (Fig. 1; see Borràs-Comes 
et al. 2010). 

First, an auditory continuum was created by modifying the F0 height of the high plateau 
of the noun phrase petita [pə.'ti.tə] (‘little’-fem). Based on the results of a pilot behavioral 
study (Fig. 2), 4 auditory stimuli were selected (Fig. 3). The same physical distance was 
kept between each pair of stimuli (3 semitones), thus creating two allophonic differenc-
es (0 and 5 = statements; 10 and 15 = questions) and one categorical difference (be-
tween 5 and 10). Each pair of stimuli constituted an oddball block in our ERP study. 
Hypothetically, the central condition should trigger the largest MMN amplitude. 20 
Catalan native speakers were instructed to watch a silent video movie and ignore the 
auditory stimulation. The lower pitch stimulus acted as a STD (80%) and the higher as a 
DEV (20%). MMN was defined as the most negative peak in a time window of 80-200 
ms post-deviance onset. 

Independent one sample t-tests revealed the existence of an MMN at each condition 
(1st: t18 = -2.476, p < .05; 2nd: t18 = -6.119, p < .001; 3rd: t18 = -3.467, p < .005). Inte-
restingly, the central pair of stimuli (5-10), which implied the categorical change, eli-
cited a (marginally significant) greater MMN amplitude (F(2,36) = 2.270, p = .118) 
(Fig. 4), thus suggesting that intonational contrasts in the target language are encoded 
automatically in the auditory cortex. 
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Figures 
 

 

 
Figure 1. Idealized intonational contours for neutral 

statement and echo question interpretations 
Figure 2. Results summary of our behavioral pilot 

experiment 
 

Figure 3. Idealized intonational contours of the 
stimuli used in the ERP study  

Figure 4. DEV-minus-STD difference waves eli-
cited for all 3 conditions at Fz re-referenced to M1 

(contrast 1-green, 2-black, and 3-red) 
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How listeners process accentuation of referential utterances in visual and linguistic 
contexts: An ERP study. 

 
How objects are referred to, especially the accentuation pattern of these references, 
depends strongly on the context in which the reference is produced. Two types of context 
can be distinguished. The visual context reflects the other objects, next to the referred to 
object, that are simultaneously present in the visual environment that speaker and listener 
are situated in. For example, when looking at a blue and a yellow ball, one might say “the 
YELLOW ball” to refer to the yellow ball. By contrast, the linguistic context refers to the 
context provided by previous utterances produced in the present conversation by both 
speaker and listener. For example, when someone has just been talking about a blue ball, 
the next utterance might start with “The YELLOW ball…”. Previous production 
experiments (Pechmann, 1984) have shown that the accentuation patterns of speakers’ 
referential utterances are different in these two types of context. Speakers apparently use 
pitch accents to mark contrastive information in the linguistic context, but not the visual 
context. In the present example, a previous utterance with a blue ball leads to the 
reference “the YELLOW ball” but a simultaneously present blue ball does not. 

In the present study, we investigated whether listeners are sensitive to accentuation of 
the contrastive information in these two types of context (matching) versus the reverse 
accentuation pattern (mismatching), using Event-Related Potentials. Each trial consisted 
of a visual display of two objects, followed by a spoken reference to one of these. One 
block consisted of contrasts in the linguistic context (relative to the reference in the 
previous trial) and another block of contrasts in the visual context (relative to the other 
object in the display). In both contexts, there could be a contrast in object (yellow ball vs. 
yellow hat) or in color (blue vs. yellow ball). The utterances were presented with a pitch 
accent on the adjective or on the noun, or a neutral accentuation. In this way, we created 
matching and mismatching accentuation patterns (see Table 1). 

For the linguistic context, the ERPs showed a negativity, reflecting processing 
problems, for the mismatching conditions. This was present at the position of a missing 
accent on the adjective (around 350 msec, Fig 1, 4th column of Table 1) as well as on the 
noun (around 500 msec, Fig 2, 5th column of Table 1), relative to a correctly present 
accent. In contrast, the ERPs showed no difference between a superfluous and a correctly 
absent pitch accent on one of these elements. This leads to the conclusion that a missing 
accent is more problematic for listeners than a superfluous accent.  

For the visual context, results were less clear. A missing, relative to a correctly 
present accent on the adjective yielded a negativity (Fig 3, 4th column of Table 1), 
parallel to the linguistic context results. However, we also found a negativity for a 
correctly deaccented adjective compared to a superfluous accent on the adjective (Fig 4, 
5th column of Table 1). We speculate that this might be related to processing problems 
due to overspecification of the adjective, which gives no useful information in this case. 

In summary, in accordance with the accentuation patterns that speakers produce, 
listeners experience processing difficulty when contrastive information in the linguistic 
context is not marked by a pitch accent, thus in case of a missing accent. In contrast, it is 
less clear how listeners react to accentuation of contrastive information in the visual 
context. However, our results provide some evidence that a missing accent could also 
lead to problems for listeners in the visual context. 
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Table 1. Design of the experiment. Utterances in bold are matching relative to the 
context, utterances preceded by an asterisk are mismatching with respect to the context. 
 trial Stimulus  Color contrastive Object contrastive 

N-1 Pictures blue ball / red bike yellow hat / red bike 
 Utterance “The blue ball” “The yellow hat” 
N Pictures yellow ball / green tent 
 Accent adjective  “The YELLOW¹ ball”  *“The YELLOW ball” 
 Accent noun  *“The yellow BALL”  “The yellow BALL” 

 
Linguistic 
context 

 Neutral  “The yellow ball”  “The yellow ball” 
N Pictures yellow ball / blue ball yellow ball / yellow hat 
 Accent adjective  “The YELLOW ball” *“The YELLOW ball” 
 Accent noun  *“The yellow BALL”  “The yellow BALL” 

 
Visual  
context 

 Neutral  “The yellow ball”  “The yellow ball” 
¹ Accented words are presented in capitals. 
 
Figures 
Arrows indicate relevant negativities. 
 
 
 
 
 
 
 
 
 
 
Fig. 1  Linguistic context;     Fig. 2  Linguistic context; 

Color contrastive     Object contrastive 
  
 
 
 
 
 
 
 
 
Fig. 3 Visual context;     Fig. 4 Visual context; 

Color contrastive     Object contrastive 
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Interrogative Intonation and Variability in some Tarragona, Barcelona, Lleida 
and Tortosa dialects of Catalan 

 
 
 
 This article compares the intonation patterns of four dialects of Catalan language. 
The analysis has been carried out using the AMPER methodology, within the framework of 
the AMPERCAT project. AMPER is an international project that studies geoprosodic varieties 
of Romance languages in Europe and Latin America (Contini, M., 2005; Fernández Planas, 
A.M., 2003). AMPER focuses on duration, pitch and intensity of a set of neutral statements 
and yes-no questions included in three kinds of corpora: a closed corpus, a corpus 
containing a set of commonly used sentences and, finally, maptasks. 
 
 This research analyses yes-no questions with expansion in the subject and the object 
(uttered by women who are native speakers of the Catalan dialect spoken in Tarragona) and 
compares them with the same sentences uttered by female native speakers of the dialects 
spoken in Barcelona, (Szmidt, D.T., Labraña Barrero, S., Castellví, J., Aguilar, L., 2008), 
Tortosa and Lleida (Fernández Planas, A.M. et al., 2006). 
 
 The analysis has been carried out on 216 sentences of the closed corpus, that is to 
say 54 sentences of each dialect (each informant records three repetitions of 18 sentences). 
Each set of 18 sentences consists of 9 sentences with expansion in the subject and 9 with 
expansion in the object. Each sentence has three pitch accents. The three possible accentual 
types in the subject and in the object (oxytone, paroxytone and proparoxytone) are 
compared (<El capità> protestant no porta el <passaport>? El <copista> no porta la <caputxa> petita? 
La <crítica> pràctica no ocupa la <càtedra>?). The expansion presents the same accentual 
pattern of the corresponding subject or object (oxytone protestant, paroxytone petita, 
proparoxytone pràctica).  
 
 The comparative study of the sentences of such four the dialects reveals important 
differences among them. As far as pitch is concerned, the difference between the intonation 
in such dialects lies in the alignment of the peak of the pitch accent of the verb. As for 
duration and intensity, the four dialects present the same characteristics: greater duration 
of the syllable that carries the nuclear pitch accent, altogether with higher intensity in the 
stressed syllable of the verb and lower intensity of the nuclear stressed syllable. 
Caracteristics related to quantity and intensity are similar also in  
other kinds of sentences in the same Catalan dialects (Martínez Celdrán, E.  
et al, 2005:349) and confirm the general tendence pointed out by  
Lindblom (1968:4). 
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Perceptual mistakes of chinese tones in 2-syllable words by swedish listeners

Abstract
By tradition teaching of  Standard Chinese (SC) as  a  foreign language has  concentrated on training of  perception and 
production of tones (T) since adult students have shown particular difficulties in perceiving differences between them. 
Experienced teachers have, through intensive teaching of adult students, found that students manage to master the tones 
when it comes to the so-called static tone (in isolated syllables). To be able to communicate in Chinese however, it is not 
enough to know the differences between the separate tones in 1-syllable words since most modern words in SC contain 2 or 
more syllables where one tone combines with another tone (dynamic tones), so-called tone combinations (TC). Guo (1993) 
has shown that the more syllables a word contains the higher ratio of misperceived tones. Earlier studies on the perception 
of Chinese tones have almost exclusively used 1-syllable words (Kiriloff, 1969; Chuang, C.K. & Hiki, S. 1972; Klatt, 1973; 
Gandour,  1978).  In  their  studies  the misperception between T2 and T3 has  been shown to be the most  common one. 
However, no studies that we have found have looked at the perception of 2-syllable words besides Chuang, C.K. & Hiki, 
S. (1972), who only used nonsense words. So far, no investigations for Swedish students have been performed. A plausible 
hypothesis is that Swedish listeners would perform better on discriminating two syllable words due to the Swedish grave 
and acute accents. However, Swedish students also have the largest proportion misperceptions between T2 and T3 when the 
syllables are tested separately according to the general impressions from experienced teachers. We therefore conducted a 
listening test on 27 native speakers of Swedish (out of whom 9 bilingual Chinese speakers with native ability in Swedish) 
on 25 SC 2-syllable lexical words with 15 different tone combinations. The words were taken from a random number of 2-
syllable  glossaries.  One male  and  one  female  native  speaker  of  SC pronounced  the  words  in  isolation.  Each  speaker 
repeated the words twice with 1 second pause in between and then 2 seconds pause before every new word. The audio was 
presented in high quality headphones in the student language lab at the University of Gothenburg. The students could repeat 
the sequence as many times as they wanted until satisfied with their answers. The participants were all second semester 
students of Chinese and the listening test was also an exam, which pushed the participants to perform well. The results show 
that 1) on monosyllable level (each syllable in disyllabic words) most of the confusions are still between T2 and T3. In 
contradiction  to  earlier  studies  which  claim only misperception between T2 and T3 we found that  the  distribution  of 
misperceptions  seems to be rather  equally distributed if  the neutral  tone in  the second syllable (called 0)  is  excluded. 
Meanwhile, it is evident that certain types of confusions occur only within certain syllable structures. 2) On bisyllabic level 
most confusions of TC fall upon 2+3 and the most common misinterpretation response is 2+4 being to a certain degree 
similar to the Swedish grave or acute accent, which coincides with the hypothesis.
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Figure
In figure 1 a mosaic plot shows the overall distribution of misperceived tones across produced tones.
Analysis of Confused Tone By Tone Produced
Mosaic Plot

Figure 1. Mosaic Plot of misperceived (confused) tones by produced tone.
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Prosodic correlates of  informational focus domains in Brazilian Portuguese 
 

João Antônio Moraes, Universidade Federal do Rio de Janeiro 
 
Previous work in BP informational structure [4] has shown that melodic contours correlate 
with the manifestation of different types of focus, namely (i) informational focus, (ii) 
exclusive corrective focus and (iii) non-exclusive corrective focus. Regardless of its type, 
several other conditions can also affect the prosodic expression of focus, including the 
extension of the focused constituent, its accentual pattern, syntactic complexity, word 
order, and the position of the focused element in the utterance (final vs. non-final).  ([1], 
[2], [3]) 
In this paper we examine the prosodic marking of four different sizes of focus domain in 
SVO sentences, as illustrated by the following question-answer pairs: 
 
word focus: De que cor foi o Alfa Romeo que o Francisco vendeu?  (What color was the 
Alfa Romeo Francisco sold?) 
Francisco vendeu o Alfa Romeo [VERMELHO] F  (“Francisco sold the Alfa Romeu red” -  
Francisco sold the red Alfa Romeo)  
 
phrase focus: Que carro Francisco vendeu? (What car did Francisco sell?)   
Francisco vendeu [O ALFA ROMEO VERMELHO] F   
 
predicate focus: O que Francisco fez ontem? (What did Francisco do yesterday?) 
Francisco [VENDEU O ALFA ROMEO VERMELHO] F  
 
utterance focus: Quais as novidades? / (What’s new?) 
[FRANCISCO VENDEU O ALFA ROMEO VERMELHO] F   
 
It has been shown in [3]  that the last stressed syllable of final position focus is signaled by 
an H+L* accent, and it has also been suggested that in narrower foci (word and phrase 
focus) the presence of an L+H* accent associated with the background last stressed syllable 
marks the boundary between background and focus, indicating the size of the focalized 
constituent. In broader focus structures (predicate and utterance foci), however, the mark is 
not so clear. In the present work, we investigate this issue using resynthesized speech; 16 
modified stimuli were created with different alignments of F0 peaks, combined with 
increased duration of the stressed syllable of the background, and were submitted to the 
judgement of 20 subjects.  Results of perceptual tests confirm and refine the findings in [3].  
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        Fig. 1. Fo contour of  O Francisco vendeu o Alfa Romeu/VERMELHO.         
        (Que Alfa Romeu o Francisco vendeu ontem?)     
 

Fig. 1. Fo contour of  O FRANCISCO VENDEU O ALFA ROMEU 
VERMELHO.                
        (Quais as novidades?)     
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Sentence Types across Varieties of European Portuguese: Production and Perception  

 

Intonational variation has been the focus of study in several languages, with important 

consequences for the knowledge of intonation structure and of intonational typology (cf. work on 

Swedish varieties by Bruce and collaborators, the IVie project for British English, the Catalan Atlas 

project by Prieto and collaborators, inter alia). 

Studies of the prosody and intonation of European Portuguese (EP) have mainly described the 

Standard variety (SEP), from Lisbon. One exception is Vigário & Frota (2003), where SEP and a 

Northern variety from the region of Braga (NEP) are compared. The authors show that the two 

varieties are intonationally different. In NEP, L* Li is the most common nuclear contour for both 

declaratives and wh- questions (versus H+L* Li in SEP) and L* HLi or H+L* Li is the yes/no question 

nuclear contour (versus H+L* LHi in SEP). Intonational phrasing is a further dimension of variation: in 

NEP declaratives usually form 2 IPs [(S) (VO)], differently from SEP where phrasing into one single IP 

dominates, unless subjects are longer than 6 syllables (Frota & Vigário 2007). Given these 

differences, as well as the prosodic similarity between NEP and Spanish (and other Romance 

languages), Vigário & Frota (2003) suggested that SEP has evolved from NEP by producing bigger 

prosodic phrases with fewer accents. Comparable studies in other varieties, however, are certainly 

needed before an understanding of prosodic variation in EP can be achieved. 

Included within a research project which aims at providing a detailed description of prosodic 

variation in EP, the present paper analyses the intonation of sentence types in two Southern 

varieties and compares it with SEP and NEP.  Our main goals are: (i) to provide a description of the 

intonation of declaratives (with broad and narrow focus), yes-no questions (with broad and narrow 

focus) and wh-questions; (ii) to observe the prosodic phrasing patterns; (iii) to investigate the 

perception of sentence type (declarative vs. interrogative) and pragmatic meaning (broad vs. narrow 

focus) across varieties. We report on preliminary results from production data by two Southern 

speakers and perception data by two SEP listeners. The Southern varieties under analysis are from 

Albufeira (Algarve - ALG) and Castro Verde (Alentejo - ALE). 

Broad focus declaratives in ALG show the nuclear contour of SEP (H+L* Li – Fig. 1), whereas 

ALE presents the monotonal nuclear contour of NEP (L* Li – Fig. 2). ALG thus follows the alignment 

pattern of SEP and ALE that reported for NEP (Fig. 3). Both realisations are independent from 

constituent length and are perceived as neutral declaratives. Narrow focus in declaratives was 

usually produced in both varieties with an H*+L pitch accent, as in SEP. Perception results revealed 

that the presence of another accent (like H+L*) does not trigger focus interpretation (neither by SEP 

or Southern subjects). 

Neutral yes-no questions in ALG show predominantly the H*+L Li contour, which contrasts 

with the H+L* LHi of SEP (Fig. 4), but shares with NEP the monotonal low boundary. In ALE, questions 

show two possible contours, both with monotonal accents and boundaries: L* Li (Fig. 5) or H* Hi. The 

main difference between the L* Li contour in declaratives and yes-no questions is the pitch level 

attained at the boundary (higher in questions than in declaratives). However, SEP subjects do not 

recognise the majority of these productions as interrogative sentences, but as declaratives instead. 

Narrow focus in questions is produced in ALG with the same pitch accent as in SEP, L*+H, while in 

ALE H*+L is used as in focalized declaratives. The perception results by SEP subjects indicate that, 

although sentence type may not be recognised, pragmatic meaning usually is. 

Wh-questions in ALG present the same nuclear contour of SEP, H+L* Li, whereas in ALE the 

contours typical of NEP are used (L* Li or H+L* Li).  

Finally, prosodic phrasing in Southern varieties is similar to SEP: only subjects longer than 6 

syllables form an IP separated from the IP that includes verb and object. 

These preliminary results strongly suggest that, to the exception of phrasing, southern 

varieties share many intonational properties with NEP, and ALE more so than ALG. These semantic 

and systemic differences from SEP were confirmed by perception data and may lead to 

misinterpretation across varieties. 
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Figure 1 - Declarative with 

broad focus (long subject) in 

ALG. O namorado 

megalómano da brasileira 

mirava morenas. ‘The 

Brazilian girl megalomaniac 

boyfriend looked at the 

dark-haired women’. 

 

Figure 2 - Declarative with 

broad focus (long subject) in 

ALE. O namorado 

megalómano da brasileira 

mirava morenas. ‘The 

Brazilian girl megalomaniac 

boyfriend looked at the 

dark-haired women’. 

 

Figure 3 – Nuclear syllable (represented by boxes) in SEP 

and NEP (Vigário & Frota 2003:121). 

 

Figure 4 – Yes-no question 

with broad focus in SEP. Ela 

foi ver o mar? ‘Has she gone 

to see the sea?’ (Frota, in 

press in Prosodic Typology 

II). 

 

Figure 5 – Yes-no question 

with broad focus in ALE. Ela 

foi ver o mar? ‘Has she gone 

to see the sea?’ 
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Suprasegmental Focus and Topic Affixes 
 

This paper looks at prosodic marking of focus and topic and argues that these markers 
are lexical items (morphemes) with no segmental but only suprasegmental phonological 
content that spells out certain syntactic material, much as e.g. the English –ed suffix spells 
out Tense. This allows us to capture the syntax-phonology interface without sacrificing the 
idea of modularity. 

Following Jackendoff (1972) most literature on focus and topic marking assumes that 
they are represented as privative features (F, T) on syntactic nodes. Since Rizzi (1997) both  
are considered to project their own phrases, FocP and TopP, in the left periphery of a clause. 
A third category of Contrastive Topic (CT) has been argued for by Büring (2007) for English 
and Yamato (2007) for Japanese.  In addition to syntactic movement and morpheme markers, 
F, T and CT are marked by prosodic phrasing (Truckenbrodt 1999 for Chicheŵa in (1)) and 
pitch accent and intonational contour (Ladd 1996 and Büring 2007 for English in (2)). 

 
(1) a) [ V NP ]VP   b)  [VF     NP]VP 

(   )ϕ (tinabá káluúlu)ϕ       (    )ϕ  (    )ϕ    (anagóona) ϕ (mnyumbá yá mávúuto) ϕ 
      we-stole hare        they-slept        in-house of Mavuto 
 

(2)  a) A: Well, what about FRED? What did HE eat? 
           L+H* L- H%                        H* L- L% 
B: FREDCT        ate the BEANSF. 
 

       b)  A: Well, what about the BEANS? Who ate THEM? 
               H*                        L+H* L- H% 
B: FREDF ate the BEANSCT. 

 
In Optimality-Theoretic Prosodic Phonology it is assumed that phonology sees these 

syntactic features. Truckenbrodt (1999) introduces the constraint Align-F, aligning the right 
edge of a focused constituent with a prosodic phrase to capture the effects of focus in 
Chicheŵa, Samek-Lodovici (2005) uses Stress-Focus to assign highest prominence to the 
focused constituent. However, these constraints are undesirable if modularity is to be 
maintained, and none of them make the connection between specific tones or tone contours 
and different information structure being marked. 
 This paper reanalyzes this data utilizing the recent view in syntax (Starke 2009, Caha 
2009, Lundquist 2009, Ramchand 2008) according to which all features are merged into the 
syntactic tree as individual terminals, and lexical entries can spell out both terminal and 
phrasal nodes. A lexical item thus consists of phonological information paired with a 
syntactic structure it can spell out and its conceptual meaning. A pitch accent on a focused 
constituent is thus a suprasegmental affix pairing e.g. H* tone with F feature, parallel to 
marking of focus and topic with segmental affixes e.g. in Japanese (Yamato 2007) or 
Kîîtharaka (Abels and Muriungi 2006). Lexical entries for F and CT features in English 
would be < /H*/, F >,  < /L+H*L-H%/, CT >, just as the lexical entry for the past suffix is     
< /id/, Past >. The lexical entry for focus in Chicheŵa spells-out the F feature as a Prosodic 
Phrase. After lexical insertion is done, what reaches phonology is pure phonological 
information, and same type of constraints in charge of placing segmental affixes in their 
rightful place are used to place suprasegmental affixes in theirs. This approach is already 
suggested for a range of non-concatenative phenomena by Bye and Svenonious (to appear) 
and is applicable also to cases of  purely intonational marking of questions and tonal marking 
of grammatical categories such as is found in Bantu languages. 
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The Prosodic Cues of Narrow Focus and Second Occurrence Focus in Taiwan 
Mandarin : A Production and Perception Study 

 
Chu-ting CHEN, Ho-hsien PAN 

modi0819.flg96g@g2.nctu.edu.tw, hhpan@faculty.nctu.edu.tw 
Department of Foreign Languages & Literatures,  

National Chiao Tung University, Hsinchu, TAIWAN 

Overview 
Mandarin Chinese, one of the tone languages, is spoken by a very large population in the world.  However, 
very few studies have paid attention to its acoustical realization of focus so far.  In this case, this study 
syntagmatically and paragmatically compares the prosodic cues, F0 (fundamental frequency) range and 
duration, of narrow focus (NF) and second occurrence focus (SOF) in Taiwan Mandarin. 

With respect to discourse analysis, given information is not supposed to be focused, whereas from the 
perspective of semantic theory that given information can be focused, as long as it is within the domain of 
sensitive operator ‘only.’  Therefore, a potential for conflict exists between discourse analysis and semantic 
theory.  Lexical items carrying old information but within the domain of a focus sensitive operator is under 
SOF. 

NF in English is marked by a nuclear pitch accent, while SOF is marked by other prosodic cues, such 
as increased duration and intensity.  In addition, Fery and Ishihara (2005) have reported that, in German, (1) 
the phonetic marking of SOF in pitch and duration is revealed prenuclearly, but in duration only 
postnuclearly, and (2) in contrast to First Occurrence of Focus (FOF), SOF is realized in different ways. 

Xu (1999) found that the duration of the Peking Mandarin syllable under focus increased and the F0 
range expanded under varying focus conditions.  However, Hsiung (2002) has reported that duration, which 
increased under narrow focus, is the most salient acoustic parameter for sentence focus in Taiwan Mandarin.  
Moreover, Hsiung also found that speakers of Taiwan Mandarin did not always expand the F0 range of 
narrow focused targets.  Huang (2004) found that durations of target items under narrow focus are 
extremely longer than for their counterparts.  Moreover, Huang suggested that the F0 range is a salient 
acoustic cue, although it is not as prominent as duration. 

Production 
Existing researches on focus did not compare the acoustic realization for narrow and second occurrence 
focus in Mandarin.  This paper explored how NF, SOF and defocused targets are realized by comparing the 
acoustical realization of lexical items of NF and of SOF on Verb (V), Object (O), and verb phrase (VP) in 
SVO sentences in Taiwan Mandarin.  And Preliminary duration results showed that the second occurrence 
focused lexical items which carry old information but under the scope of the F-marking operator ‘only,’ were 
indistinguishable from the narrow focused items under the same focus position.  However, the F0 range 
expansions of NF targets were larger than that of SOF. 

Perception 
Preliminary results show a simple pattern that when the stimuli are ‘[arrest]SOF on V the beauty,’ ‘[arrest the 
coach]SOF on VP,’ ‘[release]SOF on V the beauty,’ and ‘[release the coach]SOF on VP,,’ the accuracy will be little 
higher than other four stimuli.  However, what’s confusing is why it happened in this way and what the 
subjects listened to.  It is believed (by me at least) that the subjects must have listened to some acoustic cues, 
but what that is.  More data and more delicate processes for this perception experiment are needed to figure 
it out. 
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Figure 1: F0 range of NF on V, O and VP 
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Figure 2: F0 range of SOF on V, O, and VP 
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Figure 3: Duration of NF on V, O and VP 
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Figure 4: Duration of SOF on V, O and VP 
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Figure 5: Results of perception with percentage of correctness 
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THE PROSODY OF DECLARATIVES AND INTERROGATIVES IN 
CATALAN: A COMPARATIVE STUDY IN THE AMPER PROJECT 
 
 
The AMPER Project seeks to collect and describe prosodic samples of Romance languages for the 
elaboration of a large-scale multimedia atlas. In the Catalan-speaking area, AMPERCAT 
(Fernández Planas, 2005; Fernández Planas and Martínez Celdrán, 2007) is the development of the 
project for two coexisting languages, Spanish and Catalan. Within this framework, the present 
paper examines Catalan interrogatives sentences and declaratives sentences, the former with two 
forms: interrogatives with and without the unstressed conjunction que in sentence initial position. 
The sentences were produced by nine female informants from nine different localities: Barcelona, 
Girona, Maó, l’Alguer (corresponding to the Eastern dialectal area) and Lleida, Tortosa, València, 
Castelló de la Plana and Novelda (corresponding to the Western dialectal area). Each informant of 
the Eastern dialectal area produced three repetitions of 189 sentences, whereas informants of the 
Western area produced three repetitions of 126 sentences (since in such area the interrogatives 
headed by que are not used). On the whole, the corpus includes three repetitions of 1,512 
sentences, that is 4,536 sentences. 
 
For the purposes of this study we measure F0 at three points of a three-element window (at the 
beginning, at the center and at the end of pre-tonic, tonic and post-tonic vowels) by means of 
AMPER2006, a software based on Matlab. Basing on such F0 values, we calculate the differences 
in semitones between the three elements within the window. Later, by means of the statistical 
package PASW 17, we implement some formulas (Martínez Celdrán and Fernández Planas, 2003; 
Roseano, Fernández Planas and Martínez Celdrán, in preparation) which carry out automatically a 
prosodic labeling according to the AM model (Pierrehumbert, 1980; Prieto et al 2009). Such 
labeling takes into account a series of factors, such as whether the above-mentioned differences in 
semitones pass the psychoacoustic threshold of 1.5 semitones (Pamies et al., 2002), the position of 
the pitch accent and/or of the lexical accent. The contours labeled in such way are analysed 
statistically (Kolmogorov-Smirnov test), to determine whether there are significant differences 
between localities. 
 
In general, the several dialects considered in this study have interesting similarities among them, 
which is logical since they belong to the same language. In addition to this, we find some 
similarities with other Romance languages studied within the AMPER framework. One of these 
important similarities is the fact that the peaks in the pre-nuclear positions (and also of the nuclear 
accent, if the sentence ends with a rising tone) are usually aligned with the post-tonic syllable (and, 
if the word is preparoxytone, with the syllable after the post-tonic). A further common feature 
consists in the fact that the height of a peak is connected with the position of the lexical accent: 
peaks of oxytone words are lower than peaks of paroxytone words, and peaks of paroxytone words 
are lover than peaks of preparoxytone words. If the sentence ends with a descending tone, the 
height of the final F0 value is also connected with the position of the lexical accent: final F0 values 
of oxytone words are higher than final F0 values of paroxytone words, and final F0 values of 
paroxytone words are higher than final F0 values of preparoxytone words. 
  
It is also important to point out that there are dialectal differences which do not get reflected in the 
phonological labeling. For this reason, we deem that the contribution of phonetics may not be 
disregarded if we want to achieve an adequate geoprosodic (geointonational) description of a 
language. Prosodic studies, thus, should be developed in a perspective which is not only 
phonological, but rather both phonological and phonetic. 
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Tonal association in Brazilian Portuguese compounds 
 
In  this  study we  investigate  the  tonal  association  in  sentences with  complex words  composed of 
more than one Prosodic Word (PW) in Brazilian Portuguese. To our knowledge, this topic has never 
been inspected in this language.  
  In  languages  like  English, Dutch  or  Swedish, where  PWs  in  non‐prominent  positions may 
receive pitch accent (PA), only one PA is allowed per compound formed of two or more PWs (Ladd 
1996/2008, Gussenhoven 2004, Bailey 1990, respectively). One way of accounting for this behaviour 
is  to  assume  that  the  domain  relevant  for  PA  assignment  is  the  prosodic  node  that  dominates 
compounds’ internal PWs. The exact status of that prosodic level is disputed, however: (i) some have 
assumed that compound‐like constructions display recursive PWs, and thus the node that dominates 
the  internal PW  is also a PW  (McCarthy & Prince 1994; Booij 1995; Leben & Ahoua 1997; Vigário 
2003);  (ii) more  recently,  Vogel  (2009)  and  Vigário  (2009)  have  strongly  argued  in  favour  of  the 
existence of a proper prosodic domain,  located between the PW and the phonological phrase (φ) – 
the  Prosodic  Word  Group  (PWG),  in  Vigário’s  terminology.  The  two  hypotheses  make  distinct 
predictions regarding the phonological behaviour to be expected in these constructions: the first one 
predicts  that  the  properties  of  the  higher  PW will  be  essentially  the  same  as  that  of  the  lower, 
internal PWs, with possible gradient differences; the second hypothesis  implies that the two  levels 
are distinct, and some of the properties may, but not have to be shared between the two. 
  Brazilian Portuguese  (PB) has  some  tonal properties  that may  contribute  to  clarifying  the 
issue. It has been reported that it shows one PA per PW (Frota & Vigário 2000), even though it is also 
possible  to  find PWs  in non‐prominent positions  failing  to bear PA  (Fernandes 2007a, b; Tenani & 
Fernandes‐Svartman  2008);  and  long  PWs  are  often  assigned  an  initial  H  tone.  Bearing  these 
features  in mind, our main goal  is  to determine whether  in  this  language  (i)  the behaviour of  the 
compound‐like expression is parallel to that of other non‐compound words; and (ii) the compound’s 
internal PWs pattern like sequences of non‐compound words within φ. 
  A corpus was collected of read sentences with compound and derived words with  internal 
PWs, with varying sizes (short=4σ, 10 sentences; long=8σ, 10 sentences), in two sentence positions 
(initial, final, or both); 20 other sentences were also included: 7 with acronyms with varying size, in 
initial and  final position, and 3 with  short and  long proper names  (N+N)  (see  (1), below); and 10 
distractor  sentences.  The  sentences were  read  twice by  three  subjects. A  total of  180  sentences 
were transcribed and analysed. Two transcribers tonally labelled the data, using Praat.   
  The results show that  (i) when the PWG  is short  (5σ), the  large majority of non‐head PWs 
(79%) do not bear  a PA  (Fig. 1); however,  this  is only  so when  the prominence of  the  first PWG 
coincides with the 4th syllable of the sentence; as soon as it is the 5th syllable, the PA in the first PW 
becomes the most frequent pattern (60%); (ii) when the PWG is long (8σ), the 1st PW usually bears 
PA (Fig. 2) (76%); and an initial H may also be found associated to the left edge of the 1st PW  or of 
the 2nd PW; (iii) short branching PWGs behave like non‐branching PWGs (with a single PA, and rarely 
an  initial H); when the number of syllables to the head of PWG  increases, they behave differently, 
however, since a PA (e.g., H*, L*, L*+H) is usually assigned to the first PW, whereas in non‐branching 
PWG only an  initial edge  tone  (H, and  rarely HL) may be  found;  (iv) sentence  internal PWs do not 
behave  alike  when  they  are  part  of  a  compound‐like  expression  and  when  they  form  a  non‐
branching  PWG  (in  our  data  only  verbs  are  clearly  in  this  condition):  in  96%  of  the  sentences 
identically labelled by the two transcribers, verbs are assigned a PA, regardless of their size, and also 
whether or not the verb is part of a branching φ and in a non‐head position; (v) proper nouns pattern 
like  non‐compound  sequences  of  PWs, more  so  than  acronyms.  Overall,  we  conclude  that  the 
internal members of  compounds behave  like  independent PWs;  and  combinations of PWs within 
PWG behave differently  from  combinations of PWs within φ. The  results are  therefore  consistent 
with  the  hypothesis  that  there  is  a  specific  prosodic  constituent  between  the  PW  and  φ. 
Nevertheless, more research is required to determine whether the differences are of a categorical or 
of a gradient type, thus more clearly pointing to the PWG hypothesis or to the recursive PW analysis.      
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(1) Structure of the corpus  

Short branching SU (4 sentences) 
  e.g. O guarda-costas menosprezava deslealdades 
Short branching O (4 sentences) 
  e.g. As jovens abriram o porta-malas.  
Short branching SU and O (4 sentences)  
  e.g. O vice-reitor promove mini-torneios. 
Long branching SU (4 sentences)  
  e.g. O germano-asiático julgava menores.  
Long branching O (4 sentences) 
  e.g. Os homens temiam o macro-endividamento.  
Long branching SU and O (2 sentences) 
  e.g. O hispano-iraniano saía do macro-endividamento.  
Acronyms (2, 3 and 4 letters=PWs; initial/final position)(7 sentences)   
  e.g. SMS anima o menino                
Proper names, SU and O (3 sentences)  
  e.g. A Lara Ramos elogiava Milena Moraes  
 

Fig. 1 – F0 contour of the sentence o GUARda‐COStas     Fig. 2 – F0 contour of the sentence o hisPAno‐iraniAno   
enGAna maLANdros (stressed syllables in caps),       saÍa do MAcro‐endividaMENto (stressed syllables in  
produced by speaker N (Rep1).                 caps), produced by speaker N (Rep2).     
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