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Varieties of Malay, including Indonesian, have been variously described as having
word stress on the penultimate syllable, as having variable word stress and as
having a phrase-final pitch accent without word stress. In Ambonese Malay, the
alignment of sentence-final pitch peaks fails to support the existence of either
word stress or phrase-final pitch accents. Also, the shape of its pitch peaks fails
to vary systematically with the information status of the phrase-final word. The
two intonation melodies of the language include phrase-final boundary-tone com-
plexes which do not associate with any syllables. The declarative rise-fall would
appear to be timed so as to occur within the last word of the sentence. Minimal
stress pairs presented in earlier descriptions show a contrast between /a/ and a seg-
mentally distinct weak /C/, a contrast that also appears in positions that have not
been claimed to have stress. A preliminary phonological analysis concludes the
account.
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1 Introduction

The word prosody of varieties of Malay, including Indonesian, has posed a
persistent conundrum, with analyses ranging from the assumption of
regular stress to proposals involving the absence of any word-prosodic
structure. Broadly, three views can be identified. Traditionally, word
stress has been assumed to be on the penultimate syllable (e.g. Halim
1974, for four speakers in Sumatra; Cohn 1989, for four speakers from
unspecified but different parts of Indonesia; Laksman 1994, for one
speaker from Jakarta; Stack 2005, for one speaker of Manado Malay).
The term ‘Indonesian’ is generally applied to varieties of the standard lan-
guage, which is spoken in many parts alongside local varieties of Malay, as
well as indigenous languages. Because substrates may be variably present
in what is described as Indonesian, we specify the locations of the speakers
in the above references. Non-default stress is generally attributed to the
occurrence of schwa in the penultimate syllable, in which case most
accounts describe stress on the final syllable in disyllables (e.g. Halim
1974: 76, Soderberg 2014). The assumption that Indonesian has word
stress is fairly generally accepted in the phonological literature (e.g.
Cohn 1989, Halle & Idsardi 1995).
The second view abandons the link between word stress and a specific

syllable, with a variety of interpretations of whatever structure remains.
For instance, word stress has been presented as a feature that may
appear in different syllables of the Indonesian word spoken on different
occasions (van Zanten & van Heuven 1998). Recognising the mobility of
(putative) word stress in as a function of sentence position, Halim (1974:
63) observes that words at the end of final phrases have penultimate stress,
while those occurring at the end of pre-final phrases have final stress. Going
one step further, Odé (1994: 63) claims that prominence in Indonesian
‘cannot be described in terms of stressed or accented syllables… the syllable
does not seem to be the level on which prominence must be studied’. Mohd
Don et al. (2008: 67) echo this suspicion, concluding that the syllable has
no relevance to the prosody ofMalaysianMalay, based on a lack of durational
evidence for a prosodically privileged status of the penultimate syllable. In a
similar spirit, van Heuven et al. (2008: 1285) adopt the notion of a ‘pitch
accent’, while arguing that in Betawi Malay there is no dedicated syllable to
which it is assigned.
The third class of responses have in common that they unambiguously

see stress as a property of phrases, not of words. Stack (2005: 171) observes
for Manado Malay that ‘stress typically falls at the end of each phrase
within the sentence’ (cf. also Stoel 2005). Similarly, Goedemans & van
Zanten (2007) suggest that Indonesian uses pitch accents as boundary
markers, a view also expressed for Brunei Malay by Clynes & Deterding
(2011). Based on his work on the Austronesian language Waima’a (East
Timor), Himmelmann (2010) suggests that penultimate phrasal pitch
accents may be characteristic of the western region of the Malay
archipelago.
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Ambonese Malay (ISO 639-3, also known as Malayu Ambong; van
Minde 1997) is spoken by approximately 200,000 speakers in Ambon
and other parts of the Central Moluccas in Indonesia (Lewis et al.
2014). As elsewhere in what is now Indonesia and Malaysia, Malay
was introduced in precolonial times in the Moluccas, commercially im-
portant because of the trade in cloves and nutmeg, in which Ambon
has held a central position since around 1600. Moluccan or Ambonese
Malay has been variously counted as ‘Indonesian’ and as an indigenous
language in censuses (Steinhauer 1994). Work on the language has
focused on the lexicon and the syntax (e.g. Collins 1983); there are no
studies of its prosody, other than the section on word stress in van
Minde (1997). (On Ambonese Malay as a heritage language in the
Netherlands, see van Engelenhoven 2002 and Moro 2016.)
§2 gives four possible interpretations of a phrase-final F0 peak, and poses

the question which of these applies to Ambonese Malay, while outlining a
production experiment designed to address this issue. §3 reports on the
alignment of the pitch peak that putatively marks the word stress, and pre-
sents duration and spectral tilt data, together with a discussion of the
extent to which these measurements reveal the existence of word stress.
This discussion also addresses the claims made by van Minde (1997). To
put the alignment data in perspective, we consider comparable data in
Dutch, a language with undisputed word stress, and French, a language
with a phrase-final pitch accent. Next, §4 considers the question whether
the location or the shape of the F0 peak is sensitive to the information
status of the target word, and §5 provides a phonological analysis of the
sentence prosody, showing that the F0 peak represents a declarative
contour that contrasts with a non-declarative rise. We summarise the
findings in §6, where we also offer our conclusions.

2 A production experiment

2.1 The research issue

In the autosegmental-metrical model (Pierrehumbert 1980; cf. also Ladd
2008: ch. 3, Gussenhoven 2004: ch. 7), there are four ways in which an
F0 peak can be analysed, shown in (1).

(1) a. … ma ma ma)W)J)I

H*+L

b. … ma ma ma)W)J)I

H* fl

fi

 

c. … ma ma ma)W)J)I d. … ma ma ma)W)J)I

Hfl

(1a) has a pitch accent which is associated with a lexically stressed syllable
(in bold); it creates the sentence melody in combination with any boundary
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tones (cf. Bruce 1977, Pierrehumbert 1980 and subsequent work on nu-
merous languages).
(1b) is exemplified by French (Post 2000, Jun & Fougeron 2002,

D’Imperio et al. 2007), which has no word-prosodic structure
(Peperkamp &Dupoux 2002, Dupoux et al. 2008), and where the distribu-
tion of pitch accents is a function of the prosodic phrasing. The distinction
between (a) and (b) has been described as one between ‘stress accents’
(Beckman 1986), which are distinguished from other syllables in duration
and voice quality in addition to possible F0 differences, and ‘non-stress
accents’, which differ from non-accented stressed syllables in terms of
F0 (e.g. Levi 2005, Remijsen & van Heuven 2005, Abolhasanizadeh
et al. 2012, Hualde 2012). That is, in (b), the H* pitch accent will end
up on the phrase-final syllable, which does not otherwise have the proper-
ties of a stressed syllable.
In (1c), the HLmelody consists of boundary tones, at least one of which

associates to a syllable (cf. Grice et al. 2000; we have marked both tones
with ‘%’, so as to be explicit about their status as boundary tones). Jun
(1993, 2005) (see also Ko 2013) describes this case for the Seoul Korean
accentual phrase, which has LH (or HH, depending on the nature of the
onset consonant in the first syllable) associating with the first and second
syllables, while there is a larger number of final melodies with a similar
association behaviour at the phrase end. The difference between (b) and
(c) may seem vacuous, since in both cases an H tone ends up on an IP-
final syllable which has no stress. However, (1b), where the final syllable
is accented, is required, because accents, interpreted as abstract markers
for the insertion of tone (Goldsmith 1976, Hyman 1978, 2006, 2012,
Gussenhoven 2004: 47), may be subject to overriding morphosyntactic
generalisations, and can therefore in principle escape the final position.
A case in point for French is Que sais-je? ‘What do I know?’, which has
the pitch accent on sais, due to the unaccentable status of the 1st person
singular pronoun je (cf. Prends-le! ‘Take it!’, which has the pitch accent
on le).
(1d) presents boundary tones that remain floating. It differs empirically

from (1c) in lacking a near-constant timing of the peak relative to some syl-
lable. In (d), there is no need to assume either word stress or pitch accents,
whether associated lexically or postlexically. Whereas in English the F0
peak in a case like (1a) marks word stress, indicates the end of the focus
constituent and signals some discourse meaning, in (d) it might only indi-
cate that the sentence has some intonationally signalled function, like
‘declarative’. And if hyperarticulation were to be systematically used for
signalling narrow focus, it would not be concentrated on the last syllable,
but be more diffusely distributed over some prosodic phrase. The ques-
tions addressed by our experiment are which representation is appropriate
for Ambonese Malay, and whether there is any systematic marking of in-
formation status in the prosody in the language.
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2.2 Data collection

We designed a reading task aimed at eliciting scripted speech consisting of
80 mini-dialogues, in which either the question or the answer served as the
carrier sentence of a polysyllabic monomorphemic target noun.
Monosyllabic content words are rare in Malay, and, while trisyllabic
words do occur, they are usually morphologically complex, often involving
affixation (Adelaar 1992, van Minde 1997, Clynes & Deterding 2011). We
selected nine target words whose phonological structure reflects that of the
vocabulary in general, including the six disyllabic nouns in (2a), whose
segmental composition varies within the limits of the permitted syllable
structure, (C)V(C), where word-internal CC sequences consist of a homor-
ganic nasal and plosive. The disyllabic word in (2b) has exceptional final
stress according to van Minde (1997), while (2c) is trisyllabic. By selecting
target words whose structure is representative of the language, we ensured
that there was enough segmental variation to facilitate our research on the
correlation between F0 turning points and segmental measures. Syllable
boundaries, which are uncontroversial, are indicated by a dot. (The tran-
scriptions of the first syllables of (2b, c) will be revised in §3.4.)

(2) a. [a¿.ÖiN]
[maN.ga]
[lo.teN]
[mo.bil]
[ru.ma]
[u.lar]

anjing
mangga
loteng
mobil
rumah
ular
tamang
balalang

b.
c.

[ta.maN]
[ba.la.laN]

‘dog’
‘mango’
‘attic’
‘car’
‘house’
‘snake’
‘friend’
‘grasshopper’

The target words were embedded in carrier sentences occurring in mini-
dialogues in which both discourse mode (utterance-final declarative,
utterance-final polar interrogative and non-utterance-final, henceforth
‘continuative’) and position in the IP (final and medial) were varied.
This yielded 48 sentences (3 discourse conditions ú (8 IP-final+ 8 IP-
medial)). The variation in the position of the target word (underlined) in
the sentence is illustrated in (3) and (4). IP-medial target words, like bala-
lang in (3b), were between one and four words from the end of the IP.

(3) A:a. Biking apa?
B: Dorang pung kaka mau makang balalang.

‘What is he doing?’

‘Their brother wants to eat a grasshopper.’
A:b. Tina mau apa?
B: Tina suka making balalang deng garam.

‘What does Tina want?’

‘Tina wants to eat a grasshopper with salt.’
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The three discourse conditions are illustrated in (4a) for the declarative
condition, which employs a B-sentence as an answer to a wh-question, in
(4b) for the polar interrogative, where the A-sentence is the carrier sen-
tence, and in (4c) for the continuative, where the B-sentence is the
carrier sentence. Declarative sentences like the B-sentence in (4a)
differed only from polar interrogative sentences like the A-sentence in
(4b) in the presence of a question mark in the script.

(4) A:a. Dirk buwat apa?
B: Sekarang, Dirk mau pulang ka rumah.

‘What’s up with Dirk?’

‘Dirk wants to go home now.’
A:b. Sekarang, Dirk mau pulang ka rumah?

B: Iyo.
‘Does Dirk want to go home now?’
‘Yes.’

A:c. Biking apa itu Gina?
B: Gina mau masa dolo di rumah, abis itu undeng Tina.

‘What is Gina doing?’

‘Gina first wants to cook at home,
and then she will invite Tina.’

In addition, the information status of the eight target words was varied
by including each of them in final on-focus and final post-focus positions
in two declarative sentences. This yielded a further 32 sentences (2 focus
conditions ú 2 sentences ú 8). The focus and non-focus conditions are illu-
strated in (5a) and (5b) respectively. Five of the sentences with anjing as the
target word also contained a second focused constituent, as in Tidak, ini
Timo pung anjing ‘(Is this Lucas’s cat?) No, this is Timo’s dog’.

(5) A:a. Dia mau piara monyet?
B: Tidak, dia mau piara anjing.

A:b. Dia mau piara anjing?
B: Tidak, dorang mau piara anjing.

‘Does she want to keep a monkey?’

‘No, she wants to keep a dog.’
‘Does she want to keep a dog?’

‘No, they want to keep a dog.’

Two male (M1, M2) and two female (F1, F2) native speakers were
recruited in Ambon, aged 26, 55, 26 and 19 respectively. M1, F1 and F2
were monolingual, and had been born and raised in Ambon, while M2,
who was also fluent in a local village language, had lived in Ambon for
28 years and used Ambonese Malay in his daily communication. They
were provided with a written version of the corpus on the day of the
recording, together with oral instructions, and were asked to read
through the corpus at their leisure. Subsequently, they were asked to
read out both the questions and the answers of all dialogues twice.1

1 The elicitation of this scripted speech was first attempted with pairs of speakers, one
producing the A sentence and the other the B sentence. We found this procedure less
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Nineteen non-experimental dialogues were included in the corpus as
fillers, ten of which occurred at the beginning and nine at the end.
Recordings were made in the homes of the speakers with the help of a
Sony minidisk recorder MZ-NH700 and a Sony microphone ECM-
MS907, at a sampling rate of 44 kHz. Ambient noise from animals and
gusts of wind was avoided during speech production by asking subjects
to repeat utterances whenever this occurred.2 One version of each of the
eighty dialogues as produced by each speaker was selected, and analysed
using the digital speech analysis software in Praat (Boersma & Weenink
2011). In the absence of a theory of the prosodic structure, we annotated
these dialogues quite liberally, drawing on categories that are familiar
from European and other languages – these labels served a heuristic
purpose only. Specifically, we segmented the words, the IPs, the putatively
stressed syllables of the target words and the rhymes of these syllables,
adding preliminary annotations in terms of pitch accents and boundary
tones.

3 Searching for phonetic evidence for word stress and
pitch accents

In order to establish if there is phonetic evidence for the presence of word
stress or the existence of pitch accents, we collected duration, F0 and spec-
tral measurements. §3.1 evaluates the evidence provided by duration mea-
surements of final and penultimate syllables of words with putative stress.
§3.2 reports a timestamp analysis aimed at establishing the best segmental
anchor in the word by correlating the H-timestamp with the timestamps of
a number of potential anchoring landmarks, on the assumption that, if
there is word stress, the location of the F0 peak should to a large extent
be determined by an edge of the stressed syllable or its rhyme. Second,
since the location of the target of H may be a segmentally defined point
(‘segmental anchoring’ in the terminology of Welby & Lœvenbruck
2006) or a zone covering a syllabic constituent (‘segmental anchorage’),
we also carried out a latency analysis to evaluate the role of syllabic consti-
tuents in the temporal definition of the target of H. An argument for the
absence of prosodic structure which is based on a series of null results
may be open to the objection that more detailed measurements might
have revealed the requisite evidence. To mitigate the force of any such
criticism, we validated our methodology by setting up a baseline with

helpful, as it took time for participants to get attuned to each other in the way they
acted out the conversations and thus to produce a consistently natural effect. The
speakers preferred reading out both sentences themselves and had no problem
taking on both roles in the same quasi-natural style which the mini-dialogues
were intended to elicit.

2 In one instance, all recordings of a target sentence, the one representing the IP-
medial occurrence of balalang in the continuative intonation, were spoilt by
ambient noise.
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comparable alignment data from a language with uncontroversial stress.
To this end, we recruited four speakers of Dutch, two females (F3, F4)
and two males (M3, M4), between 30 and 35 years old, who had at least
one parent who, like themselves, was born and raised in Nijmegen or its
immediate surroundings. We composed a list of seven target words that
were segmentally comparable to the Ambonese Malay target words, all
with penultimate stress. These were Anjum [‘An.j@m] (place-name) (cf.
anjing), bemaling [b@.’ma:.lIN] ‘drainage’ (cf. balalang), loting [’lo:.tIN]
‘lottery’ (cf. loteng), mango [’mAN.go] ‘mango’ (cf. mangga), meubel [’mø:.b@l]
‘piece of furniture’ (cf. mobil), Roma [’ro:.ma] ‘Rome’ (cf. rumah) and
Oeral [’u:.rAl] ‘Urals’ (cf. ular). To match the three utterance types in
the Ambonese Malay subcorpus shown in (4a) and (5), we constructed
mini-dialogues in which the target word appeared in final position in the
B sentence in three conditions. Two of these were a declarative and
focus condition, corresponding to (4a) and (5a). Because a post-focus con-
dition in Dutch would have yielded deaccented target words, we instead
used a third condition, which yielded a question giving two alternatives,
as illustrated in (6).

(6) A: Willen ze die fabriek nou in de Oeral of in de Gobiwoestijn?

B: Die zijn ze aan ’t bouwen in de Oeral.
‘Do they want that factory in the Urals or in the Gobi desert?’

‘They’re building it in the Urals.’

3.1 Duration

Mohd Don et al. (2008) argue that the penultimate syllable in Malaysian
Malay has no stress, because its duration falls short of what they claim it
should be if it did have stress. The bars in Fig. 1 gives mean durations
and standard deviations of the penultimate rhymes over seven words
with putative penultimate stress per speaker for Ambonese Malay (a)
and Dutch (b), aligned at their mid-points. A one-way ANOVA shows
that the Dutch speakers have longer penultimate rhymes than the
Ambonese Malay speakers (154 vs. 126 ms; F(1,166)= 16,829,
p<0.0001) and display less variation in duration (SD 23.8 vs. 59.0 ms),
even though word durations are not significantly different. Dutch stressed
rhymes take up 33.8% of the word durations, against 26.2% in Ambonese
Malay. A reviewer observes that since five of the seven Dutch target words
have a long vowel in the stressed rhyme, the longer durations in the Dutch
data might be due to a bias in vowel quantity. We recalculated rhyme and
word durations with hybrid vowel durations on the basis of average dura-
tions of 105 ms for lax (short) vowels and 155 ms for tense monophthongs
(Rietveld et al. 2004).3 This reduced the proportion taken up by the

3 In choosing the phonological structures of the Dutch words, we were guided by the
segmental interpretations by Dutch native speakers of Indonesian words. Lax
vowels are used in closed syllables and tense vowels in open syllables. Lax vowels
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stressed rhyme in the Dutch word to 30.4%. These hybrid rhymes are not
significantly different from the Ambonese Malay stressed rhymes, but
Ambonese word durations are now significantly longer than the Dutch
hybrid vowel durations (434 vs. 480 ms; F(1,166)= 9,181, p<0.01).
Thus both methods indicate that the duration of penultimate syllables in
Ambonese Malay does not stand out in any way, as opposed to the situ-
ation in Dutch.

Figure 1
Mean durations of the penultimate rhyme (standard deviations

indicated by hairlines), together with mean peak alignments relative to
the rhyme midpoint (0 ms; standard deviations indicated by hairlines),
pooled over three sentence-types, for four speakers of Ambonese Malay

(M1, M2, F1, F2) and of Dutch (M3, M4, F3, F4) (n=21).

M1

M2

F1

F2

M3

M4

F3

F4

500—100

ms

— 00105

are short, while non-high tense vowels are short in unstressed open syllables and
long otherwise. High tense vowels are short in stressed and unstressed syllables,
except when followed by /r/ in the same foot. This means that only the rhymes of
mango and Anjum have short vowels in the stressed syllable. The hybridisations
are based on original rhyme durations (ORD) multiplied by 105/130 in the case of
the long vowels and 0.5 úORD+ 130/105(0.5 úORD) in the case of short vowels,
on the realistic assumption that short vowels take up half the rhyme in syllables
closed by a sonorant consonant.
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Another stress-related durational effect might be leakage of final length-
ening to an IP-penultimate stressed syllable, as has been found for Dutch
in words ending in a syllable with schwa (Cambier-Langeveld 2000: 50).
Such effects have also been found for English (Shattuck-Hufnagel &
Turk 1998, Cho et al. 2013). A comparison of the penultimate syllable
in Ambonese Malay IP-final words with the same syllable in IP-medial
words failed to reveal any leakage of final lengthening to the penultimate
syllable, as can be seen in Fig. 2. Separate repeated measures ANOVAs
were run for the durations of the penultimate and final syllables, with
Position (two levels), Word (seven levels) and Discourse (three levels) as
factors. The duration of the penultimate syllable of words in IP-final posi-
tion was virtually identical to that in IP-medial position, while for the final
syllable in IP-final position it was significantly greater (F(1,3)= 8.375,
p= 0.031, one-sided).4 While there is a phrase-finality effect on the
word-final syllable, the penultimate syllable retains its duration regardless
of its position in the IP.
While these data do not suffice to demonstrate the absence of stress in

Ambonese Malay, we have seen how two measures which may be seen as
indicating penultimate stress, penultimate rhyme/word duration and
final lengthening of stressed penults, do show up in Dutch, but not in
Ambonese Malay. Fig. 1 also reveals a greater variability of the F0 peak
in AmboneseMalay than in Dutch, as shown by the greater mean standard
deviations of the distances between H and the beginning and end of the
stressed rhyme. The next section therefore considers the alignment of
the H target.

3.2 F0 peak alignment

Approximate synchronisation of locations in the F0 contour with locations
in the segment string has been confirmed in various ways for various lan-
guages. Prieto et al. (1995) found a fairly stable segmental anchor for the
beginning of the prenuclear rise in Spanish, reproducing a result for
Dutch nuclear pitch accents found by Caspers & van Heuven (1993).
Arvaniti et al. (1998) reported a stable alignment of the beginning and
end of a prenuclear pitch rise in Greek with the stretch of speech defined
by the vowel in the accented syllable and the strings of consonants
around it. The location of the accentual peak in Dutch was found to be
stably located towards the end of the accented syllable by Ladd et al.
(2000) and, across different focus conditions, by Peters et al. (2014).
Schepman et al. (2006) concluded that the beginning of the rhyme
(‘Silverman peak delay’) and the beginning of the accented syllable
(‘Prieto peak delay’) were better predictors of peak alignment than the

4 We ignore the expected main effects for Word. For final syllable duration, there was
a main effect of Discourse (F(2,6)= 7.699, p< 0.05), with Declarative being sig-
nificantly different from Continuative in a Sidak post hoc comparison ( p< 0.05),
as well as a significant Word úDiscourse interaction (F(12,36)= 2.784, p< 0.01),
due to an unexpectedly short duration of loteng and unexpectedly long durations
of anjing and ular in the Continuative condition.
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end of the accented syllable, provided the mean peak location was closer to
the syllable or rhyme beginning. Moreover, variation in the distances
between F0 turning points and segmental anchoring landmarks are
subject to a variety of factors (e.g. Silverman & Pierrehumbert 1990).
These findings suggest that, in addition to timestamp analyses, in which
the correlation between the timing of an F0 turning point and the
timing of a segmental landmark is investigated, we should carry out a
latency analysis, in which the distance between an F0 point and some land-
mark is correlated with the distance between segmental landmarks that
define a syllabic constituent.

3.2.1 Timestamp analysis. The variation in the alignment of the F0 peak
in Fig. 1 for each of the speakers suggests that peaks are more stably
aligned with the stressed rhyme in Dutch than in Ambonese, as indicated
by the lower standard deviations of the timestamp of the peak relative to
the midpoint of the penultimate rhyme. Since varieties of the same lan-
guage may vary in the alignment of tonal targets (Atterer & Ladd 2004),
it is the variability in target alignment rather than the average target loca-
tions which indicates how tightly a target is tied to a landmark.
Timestamps were collected for six segmental landmarks in the seven
target words, as well as the peak of the utterance-final rise-fall in three
declarative sentences per speaker, taken from the discourse subcorpus and
the focused and non-focused pronunciations from the focus subcorpus,
giving 84 utterances in all.5 The segmental landmarks were the beginning
of the word (BegWd), the beginning of the penultimate syllable (BegsPen),
the beginning of the penultimate rhyme (BegRhPen), the end of the

Figure 2
Duration of penultimate and final syllables of the seven Ambonese

Malay target words with putative penultimate stress in IP-medial and
IP-final positions in (2a, b), pooled over the four speakers (n=84).
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5 The beginning and end of the fall were hard to define, because of the difficulty of
deciding where the rise to the peak should be taken to begin and the considerable
temporal variation in the lowest point in the final, low-intensity part of the contour.
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penultimate syllable (EndsPen), the beginning of the final rhyme
(BegRhPen) and the end of the word (EndWd). No major problems
were encountered in the determination of the landmarks, except in the
case of the NC clusters [¿Ö] and [Ng] in anjing and mangga, where it was
hard to decide where the oral stop began. We opted to place it at the begin-
ning of the fricated release in the case of anjing and at a point near the
release where nasality appeared to be auditorily absent in mangga.
Onsetless syllables were taken to begin at the start of the voicing for the
vowel rather than at the start of any glottal stop or creaky phonation.
The timestamp for the peak was determined automatically within the
domain of the word, except in two situations. If the highest pitch occurred
at the beginning of the pitch contour and was followed by a dip leading to a
new high that was lower than the first, as often happened after a glottal stop
at the beginning of words with onsetless syllables (anjing, ular), we adopted
the second high as the location of the maximum. Second, if the automatic
measurement was located in a voiceless stretch, as in a number of occur-
rences of the medial consonant in loteng, we adopted the higher edge of
the voiceless gap. In order to calculate correlations between the H-time-
stamp and the six landmarks, the word beginning was set at a randomly
chosen point between 1 and 99 ms before the beginning of each target
word. This procedure ensured that our correlation coefficients did not
spuriously reflect the large variation between the distances from the begin-
ning of the speech file to the target word in it.
The phonological status of the melody is likely to be reflected in the tem-

poral relation between the timing of H and segmental landmarks. For in-
stance, if we were to find that the peak was highly correlated with the end
of the word, that would provide evidence for the status of the melody as a
boundary tone complex. By contrast, if it were to correlate best with the
beginning of the penultimate rhyme, that could indicate an alignment
with a stressed penultimate syllable. Pearson’s correlation coefficients (r)
were calculated between the H-timestamps and each of the six landmarks
for the Ambonese Malay and Dutch data sets separately (Fig. 3a). These
data discriminate between the languages in terms of variability, as shown
by the lower correlations found for Ambonese Malay for Dutch. Second,
the Dutch bars reach a peak at the beginning of the penultimate rhyme,
while the Ambonese Malay bars are weighted towards the end of the
word. Comparisons between the r’s within each language show a signi-
ficant difference in Dutch between those for the beginning of the penul-
timate rhyme and the beginning of the penultimate syllable (Fisher
z=2.63, p<0.01), suggesting that Dutch uses ‘Silverman alignment’, as
assumed earlier by ’t Hart et al. (1990) and suggested by findings in
Schepman et al. (2006). The r between the H-timestamp and the begin-
ning of the penultimate rhyme is also significantly different from the r
between the H-timestamp and the word end (Fisher z=2.28, p<0.05).
In AmboneseMalay, the correlation of the timestamp of H with the begin-
ning of the final rhyme is significantly different from those with the word
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end and word beginning and from that with the beginning of the penulti-
mate syllable.
The fact that the H-timestamp in Ambonese Malay is not mainly deter-

mined by any anchor in the penultimate syllable suggests that the putative-
ly stressed syllable does not in fact attract the pitch peak, while the fact that
it has a low correlation with the timestamp of the word end suggests that it
is also not aligned with the right-edge IP boundary.

3.2.2 Latency analysis. If a segmental anchor such as the beginning of a
stressed syllable is known or assumed, the duration of the constituent it
begins or ends with may co-vary with the time that elapses between that
segmental anchor and the H-timestamp. Welby (2006) reports the align-
ment of the final peak in the French accentual phrase (AP), equivalent to
the IP as used here, in terms of its distance from the beginning of the
AP-final syllable. Using that measure, H-latency, as the dependent vari-
able in a stepwise linear regression analysis, she shows that 73.6% of its
variation is accounted for by the duration of the AP-final syllable and a
binary variable splitting the contour types into two groups on the basis
of tone density. Applying this method heuristically to our Ambonese
Malay data is hazardous, because of the fairly high correlations between
word, syllable and rhyme durations. Putting these worries aside, the dura-
tion of the final syllable explained only 7% of the variance in the distance of
the H-timestamp from the beginning of the final syllable. This improved
to 30% when word duration was added, while rhyme duration did not in-
dependently contribute anything to the explained variance. This falls far
short of what would be expected if, as in French, the final syllable is the
docking site of a pitch accent (Post 2000, Jun & Fougeron 2002,
D’Imperio et al. 2007). Repeating the procedure with the distance

Figure 3
Pearson’s correlation coecients between the H-timestamps and each

of the six landmarks for Ambonese Malay (dark) and Dutch (light).
Brackets indicate significant di‰erences among the coecients for the

last five landmarks within each language (p<0.05; n=84).
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between the peak and the beginning of the penultimate rhyme as the de-
pendent variable, we found that 40% of its variance was explained by the
duration of the penultimate syllable, which improved to 44% by adding
word duration. The equivalent procedures for the Dutch data yielded
50% explained variance in the H-latency from the beginning of the penul-
timate rhyme by the duration of the penultimate syllable. No other results
were obtained, because the inclusion criteria were too low. The finding for
Dutch indicates that, as well as alignment with the beginning of the
stressed rhyme (Fig. 3), duration of the stressed syllable is an additional
factor in determining the location of the F0 peak. No such conclusion
can be drawn for either the penultimate or the final syllable in
Ambonese Malay.
Instead of assuming that the H-latency to the beginning of some constitu-

ent is a relevant variable for the location of the F0 peak in Ambonese
Malay, we considered whether its latency to the word end might co-vary
with the duration of some constituent in the word. Instead of aligning
with some landmark, the speaker’s strategy might be to locate the peak
comfortably within an IP-final domain, like the IP-final word. This con-
jecture turned out to be correct. The variation in the H-to-word end
latency was largely explained by the duration of the final rhyme (77%),
the final syllable (71.2%) or the final word (67.2%). Fig. 4a gives the cor-
relation coefficients, with the Dutch values for comparison. Despite
the greater variability in the H-timestamp in Ambonese Malay, its co-
variation with the duration of final constituents is considerably greater
than in Dutch. That is, the location of the peak in Ambonese Malay has
an orientation with the word end, while being primarily sensitive to the
available time in the final rhyme, syllable or word. To underscore the
point that mean distance of the H-timestamp from the word end fails to
reveal the difference between the languages, Fig. 4b shows mean H-to-
word-end latencies. It is only the standard deviations which indicate that
different strategies are used.
Given van Minde’s (1997) claim that tamang has final stress, we

excluded this target word from the above analyses. In order to see
whether it behaves differently from the six disyllabic target words with
putative penultimate stress in (2a), we carried out exhaustive pairwise t-
tests for these seven words (i.e. 7X6/2 = 21 pairs). The word anjing
appeared to have a significantly longer H-to-word-end latency than all
other words. Among the remaining 15 comparisons, six were significant,
none of which involved tamang. That is, contrary to what van Minde’s
claim would predict, the peak alignment in a word with putative final
stress is no different from that in words with penultimate stress. Fig. 5
shows mean onset and rhyme durations for tamang and the pooled data
for the six disyllabic words in (2a), as well as H-timestamps with standard
deviations. Statistical analyses reported in the supplementary materials
allow the further conclusion that Ambonese Malay shows greater varia-
bility among the segmental landmarks themselves. The fact that the tem-
poral coherence of the syllabic constituents is lower in Ambonese Malay

366 Raechel Maskikit-Essed and Carlos Gussenhoven

terms of use, available at http:/www.cambridge.org/core/terms. http://dx.doi.org/10.1017/S0952675716000154
Downloaded from http:/www.cambridge.org/core. Universiteitsbibliotheek Nijmegen, on 21 Oct 2016 at 09:04:30, subject to the Cambridge Core

http:/www.cambridge.org/core/terms
http://dx.doi.org/10.1017/S0952675716000154
http:/www.cambridge.org/core


than in Dutch may reflect an absence of feet in Ambonese Malay, on the
assumption that a stable pattern of syllable duration depends on the pres-
ence of foot structure.

3.3 Spectral tilt

In van Minde’s (1997) analysis, the target words tamang and balalang
would be characterised as having final and penultimate stress respectively.
As observed by a reviewer, spectral balance may be a measure distinguish-
ing the final syllables or rhymes in these words, such that the putatively
stressed rhyme has a more even spectral balance than the putatively un-
stressed one. Spectral balance as a function of prosodic properties has
been measured in terms of the intensity roll-off across some frequency
band (Sluijter & van Heuven 1996) and the spectral centre of gravity
(van Son & van Santen 2005). Various analyses of the latter measure
failed to reveal any effects. Using the first measure, which would appear
to be more suitable for vowels, we calculated the dB decrease per decade
over logarithmic intensity levels across 35 contiguous bands within the
500–4000 Hz frequency range in utterances from the four speakers con-
taining these words in the declarative, interrogative, prefinal and focus
contexts (n=16). A repeated measures ANOVA with Word (two levels)
and Discourse (four levels) as fixed factors yielded a main effect for
Word (F(1,3)=10.878, p<0.05), due to a less steep spectral balance for
tamang than balalang (—49.8 dB/dec vs. —54.7 dB/dec). Apart from the
small effect size, this result is somewhat fragile. No difference was found
when the frequency band was reduced to 500–3000 Hz or increased to
500–6000 Hz. As an indication of a difference in word stress, this result
is not convincing.

(a)

Figure 4
(a) Pearson’s correlation coecients between H-latency from the word
end and the duration of the word, the final syllable and the final rhyme,

for Ambonese Malay (dark) and Dutch (light) (n=84). (b) Mean H-
latencies from the word end, with standard deviations.
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3.4 Evaluating symptoms of stress

In §3.1, we saw that there are no indications in the duration measurements
that the putatively stressed penultimate syllables in the seven target words
are actually stressed. We found no effect of prefinal lengthening on the
penultimate syllable, nor was the penultimate syllable longer than might
be expected if it had no stress. In §3.2, we saw that the F0 peak did not
align with the beginning or end of the penultimate syllable or with the
beginning of its rhyme. By contrast, we found strong correlations
between the distance of the F0 peak from the word end with the duration
of the final rhyme, the final syllable and the word. These latter findings
suggest that the F0 peak is due to a final boundary melody, whose align-
ment is sensitive to the space available in the word and the final syllable.
The rise-fall melody is thus placed over the last word in the IP, with a ten-
dency to be timed earlier as the word is longer. These conclusions can be
seen against the perspective of measurements in a segmentally equivalent
set of Dutch words, all of which indicate that the penultimate syllable
has stress and that the rise-fall melody is not a boundary tone complex.
Since the F0 peak in Ambonese Malay is located near the boundary

between the penultimate and final syllables, not unlike the F0 peak for
French non-downstepped H* (Welby 2006), an argument for an associ-
ation of H with the final syllable in Ambonese Malay might have been
found in a tendency to locate the F0 peak at some distance from the begin-
ning of the last syllable as a function of the duration of that syllable, as
Welby found for French. No such tendency was found, however, and so
no plausible case for an association of the peak with the final syllable can
be made. The F0 data suggest that of the four representations in (1), the
correct one for Ambonese Malay is (d). That is, the tones are boundary
complexes which are not associated to any tone-bearing units.
If tamang is prosodically no different from any of the other disyllabic

words, an explanation is required for the minimal pairs contrasting

Figure 5
Onset (dark grey) and rhyme (light grey) durations for (a) tamang
(n=20) and (b) the six disyllabic words in (2a) (n=120), with H-

timestamps and their standard deviations, aligned at the word end.

— 0004 —200—600

ms

(a)

(b)

368 Raechel Maskikit-Essed and Carlos Gussenhoven

terms of use, available at http:/www.cambridge.org/core/terms. http://dx.doi.org/10.1017/S0952675716000154
Downloaded from http:/www.cambridge.org/core. Universiteitsbibliotheek Nijmegen, on 21 Oct 2016 at 09:04:30, subject to the Cambridge Core

http:/www.cambridge.org/core/terms
http://dx.doi.org/10.1017/S0952675716000154
http:/www.cambridge.org/core
u289008
Sticky Note
if it had no stress -> if it had stress



penultimate and final stress (van Minde 1997: 23). Some of his examples
are given in (7).

(7) ‘bacang
‘bale
‘bali
‘barat
‘masing
‘parang
‘salak

(name of island)
‘to return’
(name of island)
‘west’
‘salty’
‘machete’
(kind of fruit)

ba‘cang
ba‘le
ba‘li
ba‘rat
ma‘sing
pa‘rang
sa‘lak

(kind of fruit)
‘to coil up’
‘to buy’
‘heavy’
‘engine’
‘war’
‘at once’

It is unclear why the penultimate syllables in these pairs contain /a/. Since
van Minde describes the language as having five vowels, /i e a o u/, this
implies that if Ambonese Malay has stress, only /a/ will reject it.6 The
question therefore arises why /i e o u/ cannot appear in unstressed
penults, i.e. why they unexceptionally attract stress in that position (e.g.
*bi!lang, *u!lir). In languages in which stress is sensitive to vowel quality,
open vowels tend to attract stress (as opposed to being stress-repelling)
(Wordick 1982: 42, Crowhurst & Michael 2005). Equally oddly, the
vowel /a/ would appear in three prosodic guises, because short [C], while
being very frequent in syllables before the penult, is not obligatory
there. Words like kalapa /kClapa/ ‘coconut’, carita /cCrita/ ‘story, to tell’
and calana /cClana/ ‘pants’ contrast with a less common set of words that
have regular /a/ in antepenultimate position, like kakarlak /kakCrlak/
‘cockroach’, angkatang /aNkataN/ ‘generation’, lalamung /lalamuN/ (kind
of algae) (Francesca Moro, personal communication). The contrast
between the vowels in the antepenultimate syllables would have to be ana-
lysed as one between ‘unstressed’ /a/ and secondary stressed /a/, since the
putative primary stress is either on the final syllable (/kakCrlak/) or on the
penult. Moreover, secondary stress would not be governed by foot struc-
ture, at least not to the extent that a trisyllabic word with final stress
would have a footed initial syllable, as witnessed by words with ‘un-
stressed’ /a/ in both penultimate and antepenultimate position, like
tabala (ta+ bala) /tCbCla/ ‘to be split’ or bacarita (ba+ carita) /bCcCrita/
‘to tell’ (van Minde 1997: 96, 307).
The assumption of a three-way stress contrast for /a/, together with

stress-prone /i e o u/, does not yield a plausible stress system. This suggests
that ‘unstressed’ [a] must be a sixth vowel. Two interpretations can be
given. First, it could be categorically stressless, like English schwa. This
would entail that the set of unstressed vowels would be larger than the
set of stressed vowels (five), given that there are many polysyllabic
words that do not contain the categorically unstressed vowel. This analysis

6 Van Minde also lists !bobo ‘sleep (child)’ – bo!bo ‘to smell’. Since bobo ‘to smell’ is a
reduplicated word, it is not minimally different from !bobo ‘sleep’ (Francesca
Moro, personal communication). Van Minde points out that he considers his anal-
ysis provisional and explicitly leaves room for further insights by phonetic
measurements.
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would moreover imply that ‘unstressed’ /C/, the sixth vowel, and ‘un-
stressed’ regular /a/ are contrastive in unstressed antepenultimate syllables.
The second interpretation of the sixth vowel is that it is a weak vowel
which is independent of stress. The vowel is comparable to French
schwa, which contrasts with /e/, as in peler /p@le/ ‘peal’ vs. Pelé /pele/
(proper name), without there being an implication of a difference in
stress. By analogy, we will refer to the Ambonese Malay weak vowel as
‘a-caduc’, and assume that it is distinguished from the other five vowels
in being moraless.7 The fact that Indonesian, but not Ambonese Malay,
has been analysed as having the six vowels /i e a o u @/ must be attributed
to the fact that the spectral quality of Indonesian /@/ differs from the spec-
tral profiles of the other five, while that of the Ambonese vowel is very
similar to that of /a/, as shown in Fig. 6. It presents plots of the six
vowels in a normalised F1—F2 space, as spoken in IP-final target words
in two declarative sentences and two interrogative sentences.8 The equa-
tion in the literature of a-caduc with regular /a/ is evidently due to their
close similarity in vowel quality.
Neither our phonetic measurements nor the data in van Minde (1997)

lead to the conclusion that Ambonese Malay possesses word-prosodic
structure, whether lexical, in the form of word stress, or postlexical, in
the form of a phrase-final pitch accent. The only finding that is consistent
with the existence of word stress is a fragile effect on spectral tilt, as
reported in §3.3. Arguably, it can be attributed to greater F0 change in
the final syllable of tamang /tCmaN/, which is longer (cf. Fig. 5) and has a
larger portion of the F0 peak in the final rhyme than the final syllable of
balalang /bClalaN/. Despite the absence of word prosody, the language
clearly has syllable structure, as evidenced by /tu.u/ [tu?u] ‘kind of fish’
vs. /pus/ [pus] ‘cat’ (1997: 24, 30), the general (C)V(C) formula, with an
additional optional C at the beginning of loanwords (e.g. /stip/ [stip]
‘eraser’, from Dutch stuf /stYf/; 1997: 52), and speakers’ ability to count
the syllables of words. It also has prosodic words, as evidenced by the
fact that reduplicated forms contrast with segmentally identical monomor-
phemes. The reduplication of hypothetical /goN/ (a potential loan from
Dutch /GON/ ‘gong’) would be prosodically distinct from the noun
/goNgoN/ ‘to bark’ (van Minde 1997: 29), while the results of the H-
latency analysis indicate the word and the syllable are prosodic domains.

7 The analogy with French e-caduc is imperfect to the extent that the French vowel is
subject to alternation with [œ]when accented, and appears in monosyllabic words as
well as in non-final syllables of polysyllables.

8 The sixteen exemplars of [u] came from rumah (F1, M1) and ular (F2, M2), of [i]
from anjing (F1, M1) and mobil (F2, M2), of [e] from loteng (F1, M1), of [o] from
loteng (F1, M1) and mobil (F2, M2), of [a] from the second syllables of balalang
(F1, M1) en mangga (F2, M2). The values for [a] caduc come from the first syllable
of tamang. In all cases, two measurements were taken, one at 25% and one at 75% of
the vowel.
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4 Focus effects

The prosodic marking of the end of the focus constituent is a well-known
feature of languages spoken in Europe and Asia, with words following the
focus constituent being spoken with compressed pitch range (‘post-focus
compression’; Xu et al. 2012). Phonologically, post-focus compression is
diverse. In English, it is due to the absence of pitch accents after the
focus, causing the post-focal pitch to be low after an L-ending pitch
accent and mid or high after an H-ending pitch accent (e.g.
Pierrehumbert 1980; a different view is taken by Xu & Xu 2005). In
Portuguese, it is due to the occurrence of an H+L* pitch accent after the
focus, as opposed to H*+L in the focus constituent (Frota 2000). In
Mandarin Chinese, a phonetic reduction of the pitch range in the post-
focal words occurs, whereby the tonal representation is the same as in
the focused case (cf. Xu 1999). In Japanese, it has been argued that the
phrasing structure is affected in such a way that the focus constituent is
never downstepped, and thus has a relatively wide pitch range
(Pierrehumbert & Beckman 1988, Kubozono 1993), while the post-focal
words may lose their status as an accentual phrase, causing a reduction
of the pitch range relative to pronunciation of those words as a separate ac-
centual phrase (Sugahara 2003; see Ishihara 2007 for an alternative view).
In this section, we report on an investigation of the prosodic effects of focus
in our Ambonese Malay data.
Thirty-two sentences with eight targets words in final position were

included in our recordings, to test for effects of information focus on
prosody. The B response in (5a) served as the on-focus condition and
that in (5b) as the post-focus condition. The 16 sentences in the

Figure 6
Normalised F1®F2 plots (Lobanov 1971) of six Ambonese vowels

pooled over four speakers, based on the means of measurements taken
at points at 25% and 75% of the duration of the vowel (n=16).
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on-focus condition included five with double focus. In (8), the first con-
trastive focus is a proper name and the second, rumah, the target word.

(8) A: Johan tidur di Henk pung kamar?

B: Tidak, Johan tidur di Stefan pung rumah.
‘Is Johan sleeping in Henk’s room?’

‘No, Johan is sleeping in Stefan’s house.’

4.1 Duration and focus

Duration measurements were taken of the penultimate syllable, the final
syllable and the entire word of all target words. Repeated measures
ANOVAs were performed on each set, with Word (eight levels) and
Focus (two levels) as factors. In all three cases, there were significant
main effects of Word, as expected in view of the variation in their segmen-
tal structures, where penultimate syllables varied from [u] to [maN] and
final syllables from [ga] to [maN] (for word duration (F(7)= 21.844,
p<0.001), for the penultimate syllable (F(7)= 16.156, p<0.001) and
for the final syllable (F(7)= 24.680, p<0.001)). In no case, however,
was there a significant effect of Focus or any interaction between Word
and Focus.

4.2 Pitch and focus

A preliminary inspection of sentences with narrow corrective focus on
IP-final target words and those with post-focal target words did not
reveal any systematic pitch range reduction in the latter condition.
Fig. 7 shows illustrative pronunciations of the same sentence with the
target word in the narrow corrective focus (a) and the post-focus (b)
context. The pitch contours are similar, not only in the target words,
but overall.
However, the effects of focus on the prosody may be more subtle. In

order to establish if there might be small phonetic differences in pitch
height between corrected and repeated IP-final words, we averaged the
F0 measurements of the contours in the two focus conditions for each
target word separately. In 5.1% of cases, empty cells due to measurement
gaps in voiced sections of the contours of up to three measuring points
were supplied by interpolated values. In 3% of cases, measurement
errors due to octave jumps were corrected. This left us with a further
1.5% of missing values, which were ignored in the calculation of the
means. The results, reported in semitones in an attempt to reduce effects
of gender, are shown in Fig. 8, where time scales have been normalised.
Pooled over speakers, the contours appear to be very similar indeed. A hy-
pothesis that the on-focus contour is pronounced with an expanded pitch
range can be tested on the basis of the number of times that the difference
between the values for the averaged on-focus and post-focus contours at
equivalent normalised time points is positive. The mean difference
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between measuring points is 0.23 semitones, meaning that the on-focus
condition has a negligibly higher F0 overall than the post-focus condition.
Since we cannot assume that our speakers behaved uniformly, we tested for
the independence between the four speakers and numbers of positive and
negative BSTs, whereby nil differences were equally divided over the two
categories. We obtained a contingency coefficient of 0.32 (p< 0.001) and a
significant result (c2[3]= 107,959, p< 0.001), meaning that there is a
significant effect of the focus condition, but that speakers did not behave
uniformly. Tests of independence for the four speakers separately
showed significant effects for speakers M1 (c2[1]= 18.612, p< 0.001,
contingency coefficient= 0.19) and M2 (c2[1]= 66.353, p< 0.001, con-
tingency coefficient = 0.35), with mean BSTs of 0.37 and 0.33 semi-
tones respectively. Thus two of the four speakers had higher pitch in the
on-focus condition than in the post-focus condition. Four of the eight
target words showed a significant difference in the data pooled over the
four speakers: anjing (c2[1]= 15.6, p< 0.001), balalang (c2[1]= 6.32,
p< 0.05), tamang (c2[1]= 4.0, p< 0.05) and rumah (c2[1]= 21.1,
p< 0.001). We conclude that Ambonese Malay does not express informa-
tion focus in its prosody, but that a phonetically detailed investigation
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Figure 7
F0 tracks and waveforms of (a) Donal mau makang mangga ‘Donald wants to eat a
mango’, with an IP-final target word in focus, and (b) Beta mau makang mangga
‘I want to eat a mango’, with the same target word after the focus. (Speaker F2.)
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may reveal unsystematic and small effects on the pitch range of words with
narrow corrective focus compared to repeated words, all else being equal.
This result is relevant to the role of meaning in models of phonetic imple-
mentation, even if they do not support a structural difference between cor-
rective and repeated NPs. Our conclusion is in general agreement with
those drawn by Zerbian (2007) for Sotho, by Kügler & Skopeteas (2007)
and Gussenhoven & Teeuw (2008) for Yucatec Maya, Gut et al. (2013)
for Malaysian English, Wang et al. (2011) for the Mon Khmer languages
Wa and Daeng and the Sino-Tibetan language Yi, and Xu et al. (2012)
for Taiwanese Mandarin. Downing (2008) shows that Chichewa,
Chitumbuka and Zulu lack prominence marking of the focus, but may
express focus in the prosodic phrasing.

Figure 8
F0 tracks (semitones, relative to 100 Hz) of the target words in (2) in

sentence-final position with corrective declarative focus (solid lines) and
neutral declarative focus (dashed lines) (n=8). Normalised time scale.
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5 Sentence prosody

If the rising-falling F0 movement which we investigated in §4 and §5
signals neither stress nor focus, the remaining option is that it signals
declarative intonation, and as such functions in a system of intonational
pitch contours. This section investigates the duration and F0 of the
target words as a function of the three discourse conditions, declarative,
interrogative and continuative, illustrated in (4) above. §5.1 reports du-
ration measurements, while §5.2 reports and analyses the F0 properties
of the clause-wide contours observed in these three discourse conditions.

5.1 Duration of target words in three discourse conditions

While syllable durations are not affected by the putative stress described in
the literature, durational effects may occur as a function of the intonational
melody or the discourse condition. Figure 9 gives the durations of the final
and penultimate syllables of eight IP-final target words across the three
discourse conditions. Repeated measures ANOVAs with Word (eight
levels) and Discourse (three levels) as factors yielded a significant effect
of Word for final syllables (F(7,21)= 10,672, p< 0.001), while no effect
of Discourse was observed. The duration of the penultimate syllable was
significantly affected by both Word (F(7,21)= 27,804, p< 0.001) and Dis-
course (F(2,6)= 6,101, p< 0.05), while there was a significant interaction
between Word and Discourse (F(14,42)= 2,513, p< 0.05; all Huynh-
Feldt corrected). For total word durations the same effects were found
as for the penultimate syllable: Word (F(7,21)= 27,791, p< 0.001)
and Discourse (F(2,6)= 7,454, p< 0.05), with a significant interaction
between Word and Discourse (F(14,42)= 3,024, p< 0.01).9 Post hoc com-
parisons showed that the continuative condition is significantly longer than

Figure 9
Duration of penultimate and final syllables of the eight Ambonese Malay IP-final
target words in (2) in three discourse conditions, pooled over four speakers (n=32).
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9 The penultimate syllable of ularwas disproportionately lengthened in the interroga-
tive condition, while those of anjing and balalang were disproportionately
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the interrogative condition. Therefore, despite considerable variation, final
lengthening as measured over the final two syllables of the IP is stronger in
the non-utterance-final continuative condition than in the utterance-final
conditions.
Two findings require an explanation. First, because the lower-ranked IP

showsmore final lengthening than the higher-ranked utterance, the regular-
ity that final lengthening increases with the rank of the boundary (Gordon&
Munro 2007 and references therein) is absent in our data. We believe that
our finding shows the manipulative use of final lengthening for signalling
non-finality utterance-medially. However, more research is required to
see if this strategy is used in interactive speech styles. Second, penultimate
shortening affected interrogative contours in comparison with continuative
ones. It is well-known that IP-final syllables tend to be longer in interroga-
tives. Interestingly, this was found to occur at the expense of IP-medial syl-
lables by Stoel (2007) for Fataluku and Abolhasanizadeh et al. (2012) for
Persian.10 Van Heuven & van Zanten (2005) report tempo increases in
various sections of interrogative utterances in Manado Malay and Orkney
English, as well as to a lesser extent in Dutch, which they tentatively
explain as being due to the use of fast speech as a substitute for high
pitch (cf. Rietveld & Gussenhoven 1987) or to the effect of a greater
tension in questions relative to statements (cf. Bolinger 1989). Rejecting
these explanations, we suggest that penultimate shortening may apply in
interrogatives as a result of an utterance-internal higher tempo implemented
by way of compensation for longer final syllables. The longer final syllable
itself can be explained by the fact that rising pitch takes longer to produce
than falling pitch (Ohala & Ewan 1973), a durational difference that may
be maintained in the absence of any actual pitch differences (Smith 2002).

5.2 Pitch contours

An inspection of the pitch melodies in our corpus revealed two types, ‘de-
clarative’ and ‘non-declarative’ contours. The declarative contour was
used in the final IPs of declarative sentences as well as in the 32 declarative
sentences intended to reveal effects of focus. The non-declarative melody
was used in polar questions and in continuatives (i.e. non-final IPs).
While we had no wh-questions among our target sentences, inspection of
the many non-target wh-questions shows that they too have the non-de-
clarative contour.

lengthened in the continuative condition. The word duration of mangga was shorter
and that of tamang longer than expected in the non-final condition.

10 The compensatory shortening of non-final syllables in questions is confined to the
penultimate syllable in our data. There was no effect of Discourse on the duration
of either the final syllable or the penultimate syllable. In this corpus, the missing
data for the one instance of balalang were supplied by taking the mean of the
values for the three other speakers and correcting it for speaker by multiplying it
by the ratio between the overall average duration of this speaker and the three
other speakers.
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The IP-wide declarative contour has an initial rise and a final fall, with
the part in between showing varying lowered pitch shapes, broadly con-
firming a similar observation by Mohd Don et al. (2008) for Malaysian
Malay. The initial rise occurs over the first two syllables, and may be
completed within the first syllable in the case of monosyllabic words.
An example of this two-peak contour is shown in Fig. 10a. The initial
peak is often lower, and the gradual fall accordingly shallower, as in
(b), spoken by the same speaker. In shorter phrases, the initial peak
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Figure 10
F0 tracks and waveforms of three declarative IPs: (a) (Kim pi di gereja? Tidak.)

Dia pi di rumah ‘(Is Kim going to church? No.) She is going home’ (speaker M1);
(b) (Anak itu su lia mobil? Tidak.) Dia balong lia mobil (‘Did the child see the car?
No.) He didn’t see the car yet’ (speaker M1); (c) (Dorang su bali sepeda? Tidak.)

Dong bali mobil ‘(Did they buy a bike? No.) They bought a car’ (speaker F1).
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may lack a fall, such that the pitch between the peaks has a rising trend,
as in (c), with an acceleration of the rise in the final word (cf. Jun 1993,
Jun & Fougeron 2002 and Welby 2006 for the effect of the number of
syllables on the realisation of tones in Korean and French). The shape
of the final falls is considerably more stable than that of the preceding
stretch.
In interrogative IPs, we observe a similar pattern at the beginning of the

IP, while a pitch rise occurs at the right edge, often occurring in the final
syllable, as illustrated in Fig. 11a. As in the declaratives, the initial peak
may be low or perhaps absent, while the final rise frequently begins
before the final syllable, as in (b). Two rising sections in the final rise
can sometimes be distinguished, the second faster than the first, whereby
a weak dip during the onset consonant of the final syllable may act as a
divider, as in (c), where the rising trajectory begins in the penultimate
[ru], dips down during [m] and continues upwards from there.
For the continuative contour, we first observe that the IP-final pitch rise

has the same shape as in interrogative IPs, as shown in Fig. 12. The down-
turn at the end of the interrogative contour is due to the utterance-final
pitch reversal in the fading final portion of the speech signal (cf.
Gussenhoven 2004: 9). The graphs are based on the pitch contours over
the final two syllables of eight target words in the two conditions by four
speakers, and are time-normalised. Due to unvoiced sections, 10% of the
data points are missing, largely at the beginning of the first syllable and
the end of the second.
IP-internally, further intonationally marked phrasing occurs. Many

clausewide contours show clause-internal prosodic breaks marked by a
steep final rise, but without initial rise, and typically followed by a steep
fall. The following IP-internal phrase has slowly rising pitch towards
the beginning of the pitch movement at the next boundary. The post-
modifying demonstratives ini ‘this’ and itu ‘that’ are almost always fol-
lowed by such clause-internal boundaries. Figure 13a shows a contour
consisting of two IPs, with the IP boundary after anjing in the continu-
ative IP. The second IP is divided over the two lower-ranking phrases
abis itu ‘after that’ and baru belajar ‘next (he will) study’. In addition to
demonstratives, proper names also often attract these lower-ranking
phrase breaks after them. The contour in Fig. 13b shows clause-internal
final rises after Jonathan and kaka ‘brother’, followed by an IP-final de-
clarative contour. This phrase-final pronunciation of Jonathan should
be compared with the pronunciation of the same name without a following
boundary in Fig. 11b, where it has the IP-initial rise, occurring in the pen-
ultimate syllable. The contour in Fig. 13c consists of two IPs, the first
ending after tamang ‘(my) friend’. Each has an IP-internal boundary,
after dolo ‘first’ in the first IP, and after baru beta pi ‘next (I will) go’ in
the second.
A provisional tonal analysis of the IP should include two final boundary

tone complexes, since the non-declarative final melody has the same shape
when marking continuatives and interrogatives. Each of these has an initial
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rise, analysed as LIHI, occurring over the first one or two syllables of the
IP, as illustrated in the contours in (9a) and (c). Since IPs always end
with a rise, with or without a following fall, and IP-internal, lower-
ranking prosodic breaks are marked by pre-boundary rises, we will
assume a tonally sensitive prosodic constituent below the IP, like the inter-
mediate phrase or the phonological phrase, labelled j in (9), which has
LJHJ at the right edge. The declarative IP can then be analysed as
having LI following the last LJHJ, as in (9b, c). For non-declaratives we
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Figure 11
F0 tracks and waveforms of three interrogative IPs: (a) Dorang pung
kaka mau makang balalang? ‘Does their brother want to eat a grass-
hopper?’ (speaker F1); (b) Jonathan pung kaka su tangkap ular? ‘Is

Jonathan’s brother catching a snake?’ (speaker F2); (c) Sekarang, Dirk
mau pulang ka rumah? ‘Does Dirk want to go home now?’ (speaker M1).
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can assume an IP-final HI, as shown in (9a, c). The double occurrence of an
H tone at the end of the IP may be motivated by the occasional occurrence
of two clearly discernable rising sections, as in Fig. 11c, but more research
into the durational and F0 properties of IP-internal j-breaks, as in (9b) and
the first and third breaks in (9c), and utterance-internal IP-breaks, like the
second break in (9c), is clearly required.

(9) a.

(((Jonathan)W (pung)W (kaka)W (su)W (tangkap)W ular)W)J)I
LIHI LJHJHI
‘Is Jonathan’s brother catching a snake?’

b.

(((Jonathan)W)J ((pung)W (kaka)W)J ((ada)W (tangkap)W ular)W)J)I
LJHJ LJHJLI

‘Jonathan’s brother is catching a snake.’
LJHJ

c.

(((Beta)W (pangel)W (dolo)W)J (tamang)W)J)I
LJHJHI

‘I will first call my friend and then go to the market.’

LJHJLIHI

LJHJLILJHJ
(((baru)W (beta)W (pi)W)J ((di))W (pasar)W)J)I

Figure 12
Time-normalised F0 tracks (semitones relative to 100 Hz) over the
penultimate and final syllables of eight IP-final target words in final

interrogative IPs (solid line) and in non-final IPs (dashed line) (n=32).
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6 Conclusion

A detailed phonetic investigation of temporal alignments of the IP-final
declarative pitch peaks and of syllable durations revealed that in no case
did those measurements suggest that Ambonese Malay has word stress.
An exhaustive set of segmental landmarks failed to correlate with the F0
peak in a way that was interpretable as being due to word stress, and no
word-internal constituent could be identified that serves as a synchronisa-
tion point for the peak. Second, the duration of the penultimate syllable,
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Figure 13
F0 tracks and waveforms of three continuative IPs: (a) Dia bermaing dolo deng

anjing, abis itu baru belajar ‘He is first going to play with the dog, and then he will
study’ (speaker F1); (b) Jonathan pung kaka ada tangkap ular ‘Jonathan’s brother
is catching a snake’ (speaker F1); (c) Beta pangel dolo tamang, baru beta pi di pasar

‘I will fi rst call my friend and then I will go to the market’ (speaker M1).
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which in earlier studies has been designated as a stressed syllable, is neither
affected by preboundary lengthening nor in any way attributable to stress.
These findings support similar conclusions reached by Odé (1994) and
Mohd et al. (2008) for other varieties of Malay. Our results contrast
with findings obtained for Dutch, reported here and by Cambier-
Langeveld (2000), which show that the beginning of the rhyme of the
stressed penultimate syllable shows a high correlation with the timing of
the peak, confirming data presented by Schepman et al. (2006) and a prac-
tice-based assumption by ’t Hart et al. (1990). For Dutch, the beginning of
the penultimate (stressed) rhyme accounted for 81% of the variance in the
location of the pitch peak, against 57% in the Ambonese Malay data, less
than for segmental landmarks that have not been claimed to be relevant
to stress in the language. Phrase-final lengthening of penultimate stressed
syllables was established for Dutch by Cambier-Langeveld (2000).
We also found that the distance between the beginning of the final syl-

lable and the pitch peak failed to correlate with the duration of the final
syllable, quite unlike the strong correlation for French presented by
Welby (2006). This rules out an interpretation of the pitch peak as a
pitch accent associating with the phrase-final syllable, as in French. The
one measure for which Ambonese Malay scores higher than Dutch con-
cerns the correlation between the distance from the F0 peak to the word
end and the duration of the final rhyme, syllable or word. This finding
prompted the conclusion that while Ambonese words have no word-pro-
sodic structure, words are referred to as domains within which the
rising-falling pitch movement is placed.
Correlations among the AmboneseMalay landmarks are low, reflecting a

looser temporal word structure than is found in Dutch. To underscore this
relative lack of word-internal temporal integration, we performed
Principal Component Analyses on the segmental landmarks in the
Dutch as well as the Ambonese Malay data, reported in the online supple-
mentary materials. While the patterns of correlations among the time-
stamps of the various segmental landmarks are similar in the two
languages, the degree to which they correlate is substantially smaller in
Ambonese Malay. This may reflect the absence of any word-prosodic
(metrical) structure, if it is assumed that temporal integration of segmental
landmarks requires a foot structure, and that without it, cross-syllabic
articulations are less easily anchored to each other.
Van Minde’s (1997) claim that Ambonese Malay has contrastive word

stress was refuted by pointing out that under that assumption the only
vowel in a five-vowel system /i e a o u/ that can occur without stress in pen-
ultimate syllables would be /a/. Incongruously, only non-low vowels
would obligatorily attract stress. His data can be explained by assuming
that ‘unstressed a’ is an additional, featureless vowel, which is durationally
reduced and realised as an open vocoid, restricted to non-final positions.
Its status is thus comparable to that of schwa in Indonesian. The slightly
steeper intensity roll-off in the final rhyme of balalang, which putatively
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has prefinal stress, than in that of tamang, with putative final stress, can be
explained as due to less F0 movement in the final rhyme of balalang.
Very small F0 increases in the rising-falling contour in corrective focus

as compared to post-focus pronunciations were found for two out of four
speakers. There were no durational differences between the two focus con-
ditions for any of the relevant syllables. In effect, this means that
Ambonese Malay does not express focus in its prosody. In view of its geo-
graphical location, Ambonese Malay conforms to Xu et al.’s (2012) claim
that post-focus compression is an areal feature of the European-Asian
landmass, with the exception of South-east Asia.
An investigation of the intonation system yielded two IP-final melodies,

a rise-fall, analysed as LJHJLI, and a rise, which is analysable as either
LJHJHI or LJHJ. At the beginning of the IP, a LIHI melody is frequently
observed. Its peak may be reduced, while in one-word IPs it is categoric-
ally absent. The shape of the final LJHJ varies from a straight rise at the
end of the IP to a sequence of a slow rise and a faster rise. In some
cases, the two rising sections are separated by a brief fall at the beginning
of the final syllable, but we failed to observe different rise categories in this
varied collection. The IP-final melodies have a highly consistent distribu-
tion, with LJHJLI being used in final declaratives and LJHJ(HI) in
non-final IPs and in final IPs of polar and wh-interrogatives (the non-
declarative contour). IP-internally, there were obligatory prosodic breaks
after demonstrative words marked by final LJHJ.
We found small duration differences among the three discourse condi-

tions. Lengthening of the final syllable was more extreme in non-final
IPs than in final (declarative and interrogative) IPs, showing that this
phonetic feature is used to mark non-finality within the utterance. This
communicatively motivated lengthening in utterance-internal position
goes against the well-known pattern of progressive lengthening before
higher-ranking boundaries. In addition, penultimate syllables in inter-
rogative IPs are shorter than in other IPs, while the final syllable is
longer than in declaratives. We interpret this pattern as a strategy of
lengthening final syllables in questions, with a compensatory shortening
of IP-medial syllables, as earlier suggested in Abolhasanizadeh et al.
(2012).
Our investigation only concerns the variety of Malay spoken in Ambon.

However, the conclusion that there is no word stress may well apply to
other varieties, including Indonesian. The reason why these languages
have been described as having penultimate word stress is arguably due
to the L2 perception of the intonational melody by listeners with a lan-
guage background that includes word stress. As Gordon (2014: 111–112)
observes, ‘a large portion, if not the majority, of the prosodic typology
that is currently understood to refer to stress may actually reflect phrasal
prominence associated with tonal events occurring at or near phrase
edges’. It may be instructive here to consider the other side of this coin.
Indonesian listeners will accept that words in European languages have a
stressed syllable, one which is phonetically more salient than other
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syllables, but, without a deeper understanding of the structural connec-
tions between word stress, pitch accents and focus, they may be confused
about the way in which phonetic salience is distributed over those func-
tions. In the question session after a talk on Dutch word prosody, an
Indonesian student, who had earlier learnt that stress in Dutch was cued
mainly by pitch and duration features, asked how Dutch listeners kept
the duration and pitch cues for emphasis apart from the cues to word
stress. Might not a word like /’sEr.vis/ ‘Serbian’ be confused with
/sEr’vis/ ‘dinner service’ when emphasised, or vice versa? Beneath the
silence with which the question was met by the presenter and her audience,
there lay a division which was created by the difference in word prosody.
TheDutch students in the audience must have wondered how the question
could ever have arisen, while it appeared to be an entirely straightforward
one to the Indonesian members of the audience. The answer is that to em-
phasise a Dutch word, its stressed syllable is hyperarticulated, and empha-
sising a word therefore creates an even clearer set of cues to stress location
than will a non-emphatic pronunciation.
A further indication of the absence of stress in Indonesian is that there is

considerable variation in the formulation of stress rules, as documented by
Odé (1994) for 13 authors. On the basis of a finding that the F0 peak is
always located in the penultimate syllable, Laksman (1994) concludes
that Indonesian stress is penultimate without exception, i.e. also when
the vowel in the penult is schwa. For Halim (1974: 76), a penultimate syl-
lable with schwa (e.g.menang ‘to win’) will cause stress to move to the final
syllable if the word is disyllabic, but to the antepenult if it is trisyllabic or
longer (puteri ‘girl’), unless the antepenultimate syllable also has schwa
(telepon ‘telephone’). Prentice (1987) claims that penultimate schwa will
cause the stress to be final in the variety spoken in Java, while elsewhere
it is final unless two consonants separate schwa from the vowel in the
final syllable. To a large extent, this variation must be due to the way vari-
ation in peak location as a function of segmental make-up and language
variety gives rise to perceptions of stress on different syllables by speakers
of languages that have word stress. A second type of observation in pub-
lications by adherents of the stress hypothesis concerns the mobility of
stress in derivations. Halim (1974) notes that prefixing a stem like [‘cat]
‘paint’ with the agentive marker [m@N] will leave the stress on the final syl-
lable, as in [m@N’cat] ‘to paint’, while other affixations lead to penultimate
stress, as in [‘catan] ‘painting’ and [p@ng@ca’ta¿a] ‘the painting of it’. Again,
these observations may be based on the perception of L2 stress by speakers
of languages with stress, or else on a preconceived notion, created by the
ubiquitous presence of stress in European languages, that Indonesian
must have stress. To quote Hyman (2006: 246), ‘if word-stress is so
hard to find, maybe it is not there at all … On the other hand, some lin-
guists seem to apply the flip side of this motto: if it sounds like stress, it
must be stress!’.
Earlier arguments against the existence of stress were based on behav-

ioural criteria. Odé (1994) finds that listeners had great difficulty
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identifying the prominent words in spontaneous speech. Not only did the
subjects report that they found the task hard, they also indicated different
words as prominent and varied considerably in the number of words they
considered prominent. (Overall, only 71% of words indicated as ‘promi-
nent’ had some F0 feature making it stand out from level pitch.)
Significantly, Indonesian listeners appear to be largely insensitive to differ-
ences in the peak location in Indonesian (van Zanten & van Heuven 1998:
141) or Dutch (van Heuven & Faust 2009) words. Although the task using
Dutch words addressed the perception of focus, whichmay be a skill that is
independent of the perception of stress location (§3), these behavioural
data do not support the notion of word-based stress that is marked with
a pitch accent.
Returning to §2.1 and the four representations in (1), we conclude that

Ambonese Malay has no tonal associations, and thus conforms to type
(1d). Its final boundary tones are timed to occur in such a way that H is
located in the last syllable of IP-final words in non-declarative intonation
(LJHJ) and near the beginning of the final syllable in IP-final polysyllabic
words in declarative intonation (LJHJLI). Although we have not investi-
gated IP-final monosyllabic words, we have informally observed place-
ment of the H well within their syllable.
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