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1. Introduction
1.1 Goals of the research
This study focuses upon a detailed description and analysis of the phonetic
structures of Paiwan, an aboriginal language spoken in Taiwan, with around
53,000 speakers. Paiwan, a member of the Austronesian language family, is not
typologically related to the other languages such as Mandarin and Taiwanese
spoken in its geographically contiguous districts. Earlier work on phonological
features of Paiwan (Chang, 1999; Tseng, 2003) sought an account in terms of
segments and isolated facts about reduplication and stress, without accounting for
the possible roles of phrase-level and sentence-level prosodic structures.
Government Teaching Material (1993) listed 25 consonants and 4 vowels, without
any description of phonetic features and phonological rules. Chang’s (2000)
reference grammar included 22 consonants and 4 vowels, with a very brief
description of 5 phonological rules on single words. Regional diversity and 25
consonants have been mentioned in Pulaluyan’s (2002) teaching material;
however, no description of phonological rules was found in his material,
Maddieson (2001) has pointed out that the majority of field reports on
languages give rather minimal details on their phonetic properties, sometimes
nothing more than a list of symbols. Though the phonological inventory of
Paiwan has been constructed in recent work (Chang, 2000; Pulaluyan, 2002), it
varies from one fieldwork documentation to another. Verbal arts play an
important role in communication among the ethnic members, but none of the
existing documentation provides phonetic evidence for the prosodic structures.
Consider the sentences listed in (1), (2) and (3).

(1) a. timaju mamazayinan,
‘He is a chieftain.’
b. timaju mamazaginan.
‘Is he a chieftain?’
(2) a. aitfiu ini ka suntfiu
“This is not the village head.’
b. aitfiu ini ka suntfiu
‘Isn’t this the village head?’
(3) a.  timaju vulugvulun napa mamazayinan.
‘He is an old chieftain.’
b. timaju vulugvulun naga mamazaninan.
‘He is a very old chieftain.’
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The distinction between (a) and (b) in (1)-(3) is based on prosodic
structures., Work based on prosodic theory (Beckman, 1986; Pierrehumbert &
Beckman, 1988; Pierrechumbert & Talkin, 1992; Pierrehumbert, 1995; Fox 2000)
has shown that prosodic prominence is an important factor in the description of
many phonetic phenomena. The phonetic manifestation of prosodic contrasts
usually involves characteristic fundamental frequency patterns, and interactive
contribution from stress, duration, pitch and syllables.

This study provides description and examination for the following issues:
(i) consonant inventory; (i) vowel inventory, (iii) (C)V(V}C) syllable structure;
(iv) stress and the interaction between vowel length, contrastive ratios, pitch and
accent; (v) intonation, pitch patterns in sentences with different syntactic
structures. The fieldwork reported here assesses the nature of the sounds of the
Austronesian language, though it may be the last to record systematic data from a
reasonable sample of Paiwan speakers. Voice data is digital recording of single
words, phrases, sentences and discourse. Phonetic Measurements include vowel-
quality plots, fO and relative formant locus, vowel duration, phonetic correlates of
stress, pitch track of intonation and accentuation. The goals of the study are to
provide a detailed description and analysis of the phonetic structures of Paiwan
and to provide empirical evidence for descriptive and theoretical documentation
of the Austronesian language.

1.2 Background information

Fighre 1: Distribution of Austronesian Languages in Taiwan
Source: http://www.ocac.net/newocac/taiwan/taiwan_6-3.htm#

The language community where we collected data is Piuma tribe,
Pingtung County. The tribe is surrounded by mountains. More than 90% of the
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residents in the community are Paiwan aborigines. Non-Paiwan residents in the
community are mainly spouses of Paiwan aborigines. Paiwan is the primary
communication language in the tribe. However, the young generation speaks
Mandarin in public educational institutions and Taiwanese outside of the tribe.
Shown in Figure 1, the recording location is marked by an asterisk.

The informants are two male and one female Paiwan speakers, ages 48-68.
All of them speak very fluent Paiwan. All the oral data in this study is based on
natural speech, elicitation, narratives, and conversation. '

2. Consonants

2.1 Descriptive consonant inventory

The consonant inventory of Paiwan is shown in Table 1. Note that /ts/ is the only
affricate found in Paiwan. /ts/ may be a phoneme in contact with Mandarin and
Taiwanese. Many other Austronesian languages such as Fijian, Javanese, Malay
and Tagalog do not have this affricate phoneme. Wolff (1988) has claimed that in
the languages outside Formosa *t and *C merged. The phoneme /ts/ is found only
in Formosan Atayalic and Paiwanic languages.

Table 1: Paiwan consonants

Bilabial | Alveolar | Retroflex | Palatal | Velar | Uvular | Glottal
Plosive |p b |t d dlet 3|k glq ?
Fricative vV is z h
Affricate ts
Trill r
Nasal m n )
Approxi w 1 1 j
mant

Shown in Table 1, Paiwan has alveolar, palatal, velar and uvular stops.
Quite a few glottal stops [?] at word-initial position were also found. There is
dialectal variation between [q] and [?]. For instance, gi/as ‘moon’ is pronounced
as Zijas ‘moon’ in Northern Paiwan villages. Fieldwork based on Northemn
Paiwan (Chang, 2000) does not include the phoneme /q/. On the other hand,
Government Teaching Material (1993) does not include glottal stop /2/, only /g/ is
found. Many words starting with uvular /q/ have free alternation of /k/ in the other
dialects (Pulaluyan, 2000). In Piuma tribe, although both /g/ and /?/ are found,
they are free alternation.

' (] and [3] are transcribed as [tj] and [dj] in earlier Austronesian literature.
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2.2 Palatalization
Palatalization is found in Paiwan. This phonological rule 1s represented in (4).

s §
@ ls|>6]/ i
z 3

It is interesting that palatalization in the Piuma tribe is optional in many
cases. For instance, ‘human beings’ in Paiwan is ‘tsaotsao’. The female informant
always pronounces it as ‘t{iaotfiao’, in which case palatalization occurs. It is
possible that /ts/ is the reflex of /c/.

2.3 Retroflexion

Paiwan has alveolar [d], [1] and retroflex [d], [1], as shown in Table 1. A minimal
pair for /I/ and /|/ was found, as in a/u ‘honey’ and afu ‘eight’. However, we did
not find any minimal pairs for /d/ and /d/, though qusa ‘two’ is a basic numeral in
Paiwan. Ferrell (1980) has argued that only one Formosan language, Paiwan, has
a phoneme inventory directly comparable to the Proto-Austronesian (PAN)
inventory proposed by Dahl (1973). All of the Formosan languages, including
Paiwan, have made extensive mergers and splits among sonorants and laterals;
and all Formosan languages except Paiwan have also made extensive mergers and
splits among non-peripheral obstruent segments. Paiwan is unique in being the
only Formosan language which does not merge any of the segments *t and *d
under his examination. On the other hand, though earlier study (Wolff, 1988) has
proposed that retroflexion may not be a distinctive feature in Paiwan, we did find
the minimal pair for /I/ and /|/. Thus, we claim that retroflexion is a distinctive
feature in Paiwan.

3. Vowels
3.1 Descriptive vowel inventory
The vowel inventory of Paiwan is shown in (5).

(3) i u
] 8]
a

Paiwan has a five-vowel system, though the back mid vowel /o/ may be a
product of language contact. The occurrence frequency of vowel phoneme /o/ is
only 3%, whereas the relative occurrence of /a/ is the most frequent, as high as
39%. Blust (1988) has noted that almost all Austronesian specialists admit just
four Proto-Austronesian vowels: a, 9, i and u. Though many of the words with
phoneme /o/ are associated with Mandarin, Taiwanese or Japanese loanwords, /o/
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also serves for basic lexicon of body parts such as throat ‘life’, waist ‘fioc’,

kidney ‘pulo’, and ankle ‘tfimomuwy’ in Piuma Paiwan. Therefore, we include /of
in our vowel inventory. On the other hand, we did not find any vowel length as a
distinctive feature in our corpus. Paiwan vowels after voiceless stops at four
places of articulation are shown in Table 2. All tokens selected were extracted
from elicitation. Each token was repeated twice. There were a total of forty tokens
measured to get the formants of the main vowels.

Table 2: Words exemplifying contrasts among Paiwan vowels

Bilabial Alveolar Velar Uvular
pi pida ti tisun ki kina qi gilas
‘how many’ ‘yow’ ‘mother’ ‘moon’
pu  pumaya tu tutu ku kudakudal | qu qulivagrau
‘it doesn’t matter’ ‘breasts’ ‘big’ ‘rainbow’
pa pavai ta takit ka kama ga garapus
‘to give’ ‘sword’ ‘father’ ‘cloud’
pa ponana? td tamaks| | ko komalapg ga gamudal
‘shoot’ ‘to drink’ ‘to know’ ‘to rain’
po Kkipo? to tola ko  kolo? qo qolivaivai
‘s0il’ ‘eel’ ‘head’ ‘Korean oriole’

A plot of formant values of Paiwan main vowels is illustrated in Figure 2. Tongue
position for /u/ is slightly lJower than that for the front high vowel /i/.

Figure 2: Formant Plot of Paiwan Main Vowels

> We could not find any token with the CV combination ‘po’ at word-initial position. The only

token we found in the corpus is the word ‘kipo’ (‘soil’).

3. .
head’ can be ‘kolo’, “Tulw’, or *ulw’,

34



The length of a diphthong is not longer than that of a single vowel. Neither
does a diphthong affect the assignment of stress.

4. Syllable Structure
Paiwan syllable structure is (C)V(V)(C). The metrical syllable structure of
Paiwan is illustrated in (6).

(6)

(©)

o
Onsest Rhyme

Nuc&clla

V (V)

(©)

Words with multiple syllables are not rare in Paiwan. Syllabification is
based on syllable structure (C)V(V)(C). In the long word mamazayinan
‘chieftain’, for example, syllabification was made as shown in Table 3. The penulit
syllable was found to be longer and with higher piich than the other syllables.

Table 3: Phonetic realization of mamazayinan ‘chieftain®

mamazaninan = CV.CV.CV.CV.CVC

Elicitation CV CV Cv CvVC
Duration (msec) | 173 136 185 157
Percentage 20% 16% 21% 18%
Pitch (HZ) 132 122 121 117
Feature H* Low Low Low

Reduplication is also a morphological process to make long syllables. But
it does not affect syllabification. On the other hand, affixation of vowel [a] may
result in re-syllabification. Phonetically, liaison occurs whenever vowel [a] is
inserted between lexical words, regardless of the preceding segments. Even if the
preceding segment is also an [a], there is no lengthening. The example of numeral
syllabification is shown in Table 4, in which liaison of affix [a] is always found.

Table 4: Syllabification of Paiwan numerals

Paiwan Gloss Paiwan Gloss Syllabification
dusa two dusa a pulu? twenty du.sa.pu.ju?
CvVCcv CVCV+V+CVCVC CV.CV.CV.CVC
unam six unom a pulu? sixty u.na.ma.pu.|u?
VCVC VCVC+V+CVCVC V.CV.CV.CV.CVC
pitu seven pitu a_pulu? seventy | pi.tua.pu.ju?
cvey CVCY+V+CVCVC CV.CVV.CV.CVC
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daidai one pitu a idai seven pi.tua.i.dai
CVVCVV | hundred | cyevev+veye | hundred | oy .cvv.v.ove

5. Stress

5.1 Descriptive Stress Patterns

Paiwan stress falls on penultimate syllables in general. However, there are a few

exceptions. Our description of Paiwan stress is in (7).

(7) a.  InCV or CVCV syllables, stress falls on the first V (¢ <2)

b.  Stress falls on the penuitimate syllable elsewhere (¢ > 2)

c.  Stress patterns are fixed in content words but not fixed in function
words, reduplicated and affixed forms.

d.  If the nucleus of the penultimate syllable is a weak schwa [5], stress
shifts to the last syllable; when both penultimate and last nuclei are

schwa [2], stress falls on the last [a].

Earlier work on Proto-Austronesian (PAN) stress mainly focuses on
comparison and reconstruction. Wolff (1993) has proposed that PAN roots had a
stress contrast in the final two syllables of the root. He argues that in PAN the
stress patterns fell on the penult of the root if it was long and on the final syllable
of the root if the penult was short. Nevertheless, no further description of the
interaction between vowel quality and stress patterns was found in his study. In
fact, vowel length is a phonetic realization or a correlate of stress, rather than a
prerequisite to trigger stress. On the other hand, affixation has been found to
affect stress in earlier PAN studies (Wolff, 1993; Zorc, 1993). There was the
phenomenon of accent shift whereby the affixed form had the accentual pattern
opposite to the pattern of the root. This is true for Paiwan stress, as we have
described in (7c) that stress in affixation is not fixed.

Syntactic classes in Paiwan, as far as we have observed, do not affect the
assignment of stress in Piuma Paiwan. Stress falls on the penult in numerals and
free pronouns. As we have described in (7d), stress never falls on a schwa, unless
the schwa is the final syllable. Sample words are shown in (8). Stress shifts to the
last syllable when the penultimate syllable is a schwa. Shown in (8b) and (8c),

when schwa [2] is in both penultimate and final nuclei, stress falls on the last [2].

8 Paiwan Gloss Stress
a. komolap ‘to know’ (%)
[CVCVCVC] [00a]
b.  masonsay ‘to work’ (x)
[CVCVCCVC) [oco0]
¢.  miparapar ‘to fly’ x)
[CVCVCVCVC] oo d]
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5.2 Phonetic Correlates of Paiwan Stress

Acoustic correlates of stress in English have been widely studied. Fry (1955, 1958)
investigated the acoustic and perceptual correlates of lexical stress in English
noun/verb word-pairs. Following his hierarchy, duration is a more effective cue to
stress than intensity, and pitch is an even more effective cue than duration.
However, as ecarly as Berinstein (1979), it has been disclosed that languages with
phonemic length do not use duration as a correlate of stress. Moreover, pitch-
accent languages such as Japanese use pitch as a correlate of stress to a greater
extent than English (Beckman 1986). While whether the conclusions of these
studies can apply to Paiwan is unknown, it is clear that phonetic cues to stress in
different languages can vary.

As we have seen in section 3.1, vowel length is not phonemic in Paiwan,
and tonal feature is not distinctive in this language. Three phonetic cues to stress
were selected here: vowel duration, pitch and intensity. We propose the following
hypotheses of Paiwan stress in (9).

(9) a. Stressed syllables have longer DURATION
b.  Stressed syllables have higher PITCH
c.  Stressed syllables have greater INTENSITY

In the following section, contrast of stressed and unstressed syllables will be
examined to test the hypothesis of Paiwan stress correlates.

5.3 Contrast of Stressed and Unstressed Syllables

Figure 3 illustrates the duration contrast between stressed vowel and unstressed
vowels. In syllables more than two morae (>2 ¢ s), the duration was measured
from penultimate vowel and final vowel in stressed and unstressed positions. In
three and five-mora syllables, when stressed, duration of a vowel is more than
twice that of an unstressed vowel. The duration of a stressed vowel is overall
longer than an unstressed one, more than 1.7 times that of an unstressed vowel. It
is clear that duration is a correlate of Paiwan stress.

Contrast of Vowel Duration

Elunstressed

B stressed

t T

Syllable T¥pe 50 100 150 200
Normalized time {msec)

Figure 3: Vowel Length Contrast of Stressed and Unstressed Syllables
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As far as pitch is concerned, stressed vowels were perceived to have
higher pitch. Figure 4 summaries the means for pitch values in stressed and
unstressed positions. Pitch values were measured at the midpoint of each syllable,
In syllables with more than two moraes, pitch contrast was measured at
penultimate and final vowels of each token.

W stressed
@ unstressed

Pitch Contrast of Stress

(Hz) #v20 #C20 #V3o0 #C3c 4o 5o

Figure 4: Pitch Contrast of Stressed and Unstressed Syllables

All the stressed vowels measured have higher pitch than the unstressed
vowels, as shown in Figure 4. The hypothesis that stressed syllables have higher
pitch is therefore verified. Note that in multiple syllables (>5 ¢ s), stress 1s more
correlated with stress than duration. Multiple syllables are usually compound
words, such as ‘eleven’: dapulu? saga ita. Vowel contrast in compound words is
not as apparent as that in single words. Vowel duration in the final position of
compound words 1s usually longer, regardless of stress. Even though duration
contrast is neutralized in multiple syllables, pitch contrast in stressed and
unstressed positions is retained.

However, the intensity contrast between stressed and unstressed syllables
is not consistent in all the syllable types. This indicates intensity may not be a
robust correlate of Paiwan stress, at least, less correlated than duration and piich.
Thus, our hypothesis in (9¢) may not be true. Unstressed final syllables may have
greater intensity than stressed penultimate syllables.

5.4 Emphatic Degree Accentuation

Emphatic degree accentuation was found in Paiwan discourse. This type of
accentuation can be found in many other languages. Emphatic accentuation in
Paiwan is used not only to signal the degree of intensity but also to function as
different degree of semantic lexicon. For instance, ‘very old’ has longer duration
and higher FO than ‘old’. There is no degree adverb ‘very’ or ‘extremely’ in
Paiwan lexicon. The most common way to denote the meaning of ‘very’ is either
to reduplicate stems or by means of prosodic prominence. In the case of

vulugvulup *old’, since it is already a reduplicated form, the distinction between

38



‘old’ and ‘very old’ is thus imposed on prosodic elements. The contrast of pitch
track between vulugvuluy ‘old’ and vulupviluy ‘very old’ is shown in Figure 3.

(Fo (Hz)  Pitch Track of the Emphatic Tone
350

300
250
200
150
100

50

0 50 000 1500

0 Time (msec}

Figure 5: Pitch Contrast of vulupvuluy ‘old” and vulupvuluy ‘very old’

Emphatic accentuation results in longer duration of the reduplicated
vowels, as shown in Figure 5. The reduplicated vowel RVI1 at penultimate
position has the most significant lengthening, around 1.35 times that of an
unaccented vowel. However, accentuation does not lengthen the relative duration
of the other vowels in stems. Lengthening is most apparent in reduplicated vowels
at syllable-penultimate position.

Emphatic accent has higher pitch than the control one. Higher pitch is
most apparent in the penultimate-syllable position. On the other hand, amplitude
is not correlated with accentuation. Emphatic vowels do not have greater intensity
than the control ones. This indicates intensity is not a correlate of Paiwan accent.

In summary, emphatic accentuation signals both degree of intensity and
distinctive levels of degree. Emphatic accent in Paiwan is realized as higher pitch
and longer duration. Intensity is not a correlate of emphatic accentuation.

6. Intonation

6.1 Descriptive Intonation

We described the intonation types of Paiwan in terms of features. The distinctive
features in our description include shape of pitch contour, starting/ending points
of pitch contour, pitch range, transition, rising and falling,

The most distinctive intonation in Paiwan is the feature at the ends of a
declarative and a yes/no question. Declarative sentences in Paiwan usually have
falling ending pitch. Yes/no questions, on the other hand, are marked by high
rising pitch. Neither does a question marker nor movement of auxiliaries form a
yes/no question in Paiwan. Though there are some WH-words in Paiwan such as

ima ‘wWho’, nama ‘what’, inu ‘where/which’, kamuda ‘how’, aku (a zua) ‘why’,
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there is no question marker except for one particle borrowed from Taiwanese. The
differences between declaratives and yes/no questions are¢ in the H*L higher
starting points and the LH% high pitch at the final-nuclear position of the
questions. Intopation in declarative and yes/no question is correlated with the
presence of the final rising. Peak at sentential-penultimate position is retained in
the declaratives with emphatic accent. Note that questions in Paiwan are
correlated with a rising ending, excluding WH-Questions. The typological
description of question intonation in Paiwan is summarized in (10).

(10) a.  Types of questions with a rising ending:
(i) Yes/No: Is he a chieftain?
(ii) Rhetorical: He is a chieftain, isn’t he?
(iii) Alternative: Is he a chieftain or village head?
b.  Types of questions with a falling ending: WH-Questions
Where, When, What, Who, How, Why

In the following section, four types of intonation will be analyzed: declarative,
yes/no question, WH-questions and negation. Gaps caused by voiceless segments
in pitch tracks were not avoided, because the recording process was not
experimental-designed. All the sentences were collected from natural speech.

6.2 Pitch tracks of sentences

The typical contrast between declaratives and yes/no questions is shown in (1)
and (2). A pitch track of the sentences in (1) shows the distinctive prosodic
structures of intonation. Declaratives have a distinct pitch contour from yes/mo
questions. The pitch contrast of the sentences in (1) is illustrated in Figure 6.

Pitch T rack of the Pcirs

¢ Declarative

Question

50 ¢

mamazarninan

500 1000 1500
Time {msec)

Figure 6: Pitch Tracks of timayu mamazapinan

Shown in Figure 6, yes/no question has a higher starting point and a rising
ending LH%. Notice the slight dropping before the final rising. All the yes/no
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questions examined have this dropping before the final rising. The rising ending
feature of yes/no question is retained even in embedded questions. For instance, in
the embedded yes/no questions such as ‘he asked me if he is a chieftain (is he a
chieftain)’ or ‘can you tell me if people in the village know he is a chieftain’, the
final content word mamazapinan ‘chieftain’ still keeps the rising ending.
Prosodic features do play an important role in Paiwan discourse and conversation,

Negation sentences have very similar pitch contours to declarative
intonation, with a falling ending. The negation word ini-ka ‘not’ does not have
any particular rising or falling prosodic feature. When the negation word ini-ka
‘not’ is placed at the end of a declarative sentence, it forms a rhetorical question,
such as timapu mamazapinan ini ‘he is a chieftain, isn’t he?” The intonation of a
rhetorical question is very different from negation intonation. A pitch track of a
rhetorical question is illustrated in Figure 7.

300
7> - \ 4 -'\
Y™ I /1
timayu mamazaginan ini
0 3.3
Time (s)

Figure 7: Pitch Track of tfmaju mamazayinan ini

Shown in Figure 7, not only the negation word ini ‘not’ but also the other
content words have rising boundary tone H%. Pitch range is not a correlate of
intonation typology, as it varies from one pair to another.

As shown in (10a), the. third type of question with a rising ending is
alternative. In Paiwan, alternative word manu ‘or’ is placed between two
alternatives. All the content words in the alternative sentence have a rising
boundary tone LH%, which indicates all the content words are affected by the
interrogative tone, and the sentence ends with a rising tone. The intonation peak
usually falls on the second nucleus of the alternative word manu “or’,

Finally, we analyzed the intonation pattern of WH-Questions. As we have
described in (10b), WH-questions end with a falling tone. Pitch tracks of WH-
questions show that intonation peak falls on WH-words, with or without
affixation. Examples of WH-questions are shown in (11). Pitch tracks of the
sentence are illustrated in Figure 8.

(11) a. a nama hokan
‘What do you like to eat?’

41



b. inuva gakiduluwan
‘Where is the school?’
c. ma-inu-sun
“Where are you going?’

Shown in Figure 8, intonation peaks fall on the second syllables of WH-
words nama ‘what’ and iny ‘where’, Unlike other types of questions with a rising
ending, WH-questions end with a falling tone. The features of WH-questions are
summarized as follows: a falling ending and intonation peak on WH-words.

3500

il

Time (s)
Figure 8: Pitch Tracks of WH-Questions

7. Conclusion

In this study, consonants, vowels, syllable structure, stress and intonation in
Paiwan were examined. Consonant inventory, five-main vowels, formant plot of
Paiwan main vowels have been illustrated. Paiwan has bilabial, alveolar, palatal,
velar, uvular and glottal stops. Syllabification in Paiwan is based on syllable
structure (C)V(V)(C). The penult syllable was found to be longer and with higher
pitch than the other syllables in a prosodic word.

It has been shown that phrase-level and sentence-level prosodic features
play important roles in Paiwan. In phrase-level of prosody, penultimate stress and
non-stress accent have been investigated. In sentence-level, both declarative
intonation and interrogative intonation have been examined. Paiwan stress falls on
penultimate syllables, if the prosody word is a stem. Stress patterns are fixed in
content words but not fixed in function words. Weak schwa [o] may result in
stress shift to the final syllable, if the final syllable is not a schwa.

Vowel length is not phonemic in Paiwan. The hypotheses of Paiwan stress
were verified. Duration and pitch are correlates of Paiwan stress. Stressed
syllables have longer duration. All the stressed vowels measured have higher
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pitch than the unstressed vowels. However, the intensity contrast between stressed
and unstressed syllables is not consistent. Emphatic accentuation in Paiwan
signals both degree of intensity and distinctive levels of degree. Emphatic accent
in Paiwan is realized as higher pitch and longer duration. Intensity is not a
correlate of emphatic accentuation.

Intonation in Paiwan questions has been categorized into two types, with
a rising ending or a falling ending. Types of questions with a rising ending
include ves/no questions, rhetorical questions and alternative questions.
Questions with a falling ending include WH-Questions. Declarative and negation
sentences have a falling ending. Negation sentences have very similar pitch
contour to declarative intonation. Questions in Paiwan are correlated with a rising
tone; pitch peak falls on WH-words. Yes/no question has higher starting points
and a rising ending LH%. The rising ending feature of yes/no question is retained
even in embedded questions. In rhetorical questions, not only the negation word
int ‘not’ but also the other content words have rising boundary tone H%.

Thus far, empirical study of Austronesian prosodic structure is relatively
rare, and the discussion on the typology of Formosan prosody is even less. We
need more detailed description and studies on Formosan languages, not only
Paiwan but also other endangered aboriginal languages.

Endnotes
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