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ABSTRACT

In this paper, the prosodic realization of focus in six
languages/dialects in China were experimentally
investigated, which were Yi and Tibetan (Tibetan-
Burma), Wa and Deang (Mon-Khmer), Uygur
(Turkic) and Nanchang dialect (Gan), all spoken in
China. Tibetan, Uygur and Nanchang showed on-
focus Fo raising and post-focus F, compression
(PFC) whereas no clear Fq variation due to focus
was found in Wa, Deang and Yi. On-focus duration
lengthening was found in all the six languages. The
distribution and the origin of PFC are discussed.
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1. INTRODUCTION

Focus highlights part of a sentence against the rest
of the sentence as motivated by a particular
discourse situation [2, 3, 6, 9]. A focused word
typically has higher Fo, longer duration and greater
amplitude compared to its unfocused counterpart
(e.g., for English: [5, 6, 12]; for Mandarin: [9]).
More importantly, the same studies have also
reported a sharp F, lowering and pitch range
compression in post-focus words. However, two
recent studies [3, 8] showed that post-focus
compression (PFC) is absent in Taiwanese, Taiwan
Mandarin and Cantonese. These studies raised the
question as to how PFC got into Mandarin in the
first place. Based on these findings and an overview
of relevant studies in the world’s 30 languages, Xu,
et al. [11] argued that because PFC does not seem to
be closely related to aspects such as tone, lexical
stress or syntactic marker of focus, it is not likely to
emerge automatically in a language. In addition,
because it is easier to be lost than gained during
language contact, PFC is unlikely to have spread
through contact. As a result, they suggested, PFC
may have a single historical origin.

To better understand the origin of PFC, a large
scale typological study is required to map out its
distribution. The current study is an initial step
toward this goal. Six widely distributed languages
and dialects in China were chosen, which were Yi
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and Tibetan (Tibetan-Burma), Wa and Deang
(Mon-Khmer), Uygur (Turkic) and Nanchang
(Gan). Among them, only Yi and Nanchang are
tonal. Yi has four lexical tones, which are 55, 44,
33 and 21. Nanchang has seven tones, which are
42, 24, 213, 5, 21, 5 (checked) and 2(checked) and
a neutral tone. In Uygur, word stress is mostly
assigned to the second syllable. Tibetan (Guide
dialect), Wa (Parauk dialect), and Deang (Pulei
dialect) lack lexical stress. These languages
therefore vary in many aspects. Geographically,
the six languages are also well separated, except
for Wa and Deang (see Fig. 1). The main aim of
this paper is to establish whether PFC is present in
each of these languages. The distribution and
origin of PFC will then be discussed based on the
new findings.

Figure 1: The locations of the six languages (adopted
from [4]).

2. METHOD

Experimental paradigm

2.1.

The question-answer paradigm similar to [3, 8]
was used for Nanchang, Deang and Tibetan. The
speakers were asked to read a target sentence as an
answer to the pre-recorded question with emphasis
on the appropriate word. For Wa and Yi, a native
speaker uttered the questions to the speakers face-
to-face. The Uygur data were collected by asking
speakers to read the target sentences emphasizing
the word marked in bold formant, after
understanding the background contexts. For all the
languages, the experimenters were native speakers.
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If they noticed any inappropriate utterances, they
had asked the speakers to say the sentences again.

2.2. Reading materials

For all the languages, two sentences were
constructed (see below). For Yi, Deang, Wa and
Nanchang, four focus conditions were elicited by
wh-questions: initial, middle, final and neutral
focus. Uygur and Tibetan are verb-final languages,
so that the realization of final focus is not so clear
with the last verb usually being a weak element in
the sentence. To solve the problem, we added one
more condition for these two languages, which was
a focus on the second last word. Below are the
reading materials with word-to-word English
translation.

Deang:

yimay ja a mai (Yimeng sell sugarcane.)

yimoy d39 li dedi aai (Yimeng buy book for Ai)

Wa:

roy ve? nap hu lian (Rong take Nap to graze.)

?ai-myn hu peh mak-kram daw? pum (Aimong to pick
capsicum in kaleyard.)

Uygur:

anam gjde lesmen etti (my-mom at-home noddle made)
na:dem ajgylge yenzutfe ygetti (Nadem to-Ajgylge Chinese
taught)

Yi:

Mule syt¢o kota sy dzo (Mule woods in tree cut)

Dzysa tshuumu kota tshuw tsy (Zisa rice-field in rice plant)
Tibetan:

Wami rama ze.(fox goat Kill)

Ami nomu la lawa ni. (mom sister to cloth buy)
Nanchang:

suron mo fagu (Suren touch mushroom)

jandor bay t¢iuga duo ¢ianbao (Jiangdong help Qiuge pull
suitcase)

2.3.

All the speakers were recorded individually either
in a quiet room in their local town (Deang and Yi )
or in the speech lab at Minzu University of China
(Wa, Tibetan, Uygur and Nanchang). The
experimental sentences were repeated three (Vi,
Wa and Uygur) or five (Deang, Tibetan and
Nanchang) times with a random order for each
repetition. The speakers practiced the sentences
before the recording. For the languages without
writing system (Deang, Wa and Yi), the speakers
were asked to remember the two target sentences
well and answer the questions with exactly the
same sentences.

Recording procedure
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2.4.

Deang: Seven native speakers, four males and three females,
aged 18-56, living in Santaisan, Yunnan province.

Wa: Seven speakers, four males and three females, aged 18-
24. They were from Lingchang, Yunnan province.

Uygur: Eight speakers, four males and four females, aged 18-
35. They came from different areas in Xinjiang. However,
they all spoke standard Uygur without any noticeable accent.
Yi: Seven speakers, four males and three females, aged 22-45,
from Leipo country, Xichang, Yunnan province.

Tibetan: Eight speakers, five female and three male, aged 19-
23, all from Guide country, Xining, Qinghai province.
Nanchang: Six speakers, four males and two females, all
from Nanchang, aged 20-24.

All the speakers spoke Mandarin Chinese as
their second language.

Participants

2.5.  Acoustic measurement

The individual target sentences were extracted and
saved as separate wav files. The procedures of
acoustic analysis were similar to those in [9, 12]. A
Praat script [10] was used to take Fo and duration
measurements from the target sentences. To extract
continuous F, contours, the vocal cycles were first
marked by Praat [1] and then hand-checked for
errors. Segmentation labels were also added to
mark the syllable boundaries. The script [10] then
computed the highest and lowest Fy, and the
duration of each syllable. The F, values were
converted from Hz to semitone (st).

3. RESULTS
31 Fo

For all six languages, the time-normalized F
contours of the two target sentences in the
four/five focus conditions are presented in Fig. 2,
averaged across all speakers’ repetitions.

From Fig. 2 we can see that focus causes
obvious F, variation in Uygur, Nanchang and
Tibetan, but not much in Yi, Wa and Deang.
Moreover, in Nanchang and Tibetan, post-focus F
goes below the neutral condition, whereas in
Uygur, F, in post-focus parts drops rapidly,
however it goes to the same level as its neutral
counterpart. With a closer look, we can see that the
neutral sentence in Uygur has a similar intonation
contour as its initial focus counterpart, instead of
the final focus which is the case for Tibetan and
Nanchang.

For statistic tests, the values of maximum F, of
each word under all focus conditions were
calculated. For each language (except for Tibetan),
a three-way repeated measures ANOVA was
carried out, with word position, focus condition
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and sentence as independent variables. For Tibetan,
two-way repeated measures ANOVAs with word
position and focus condition as two independent
variables were carried out for short and long
sentences separately, because the focus conditions
are not the same in short and long sentences. The
results are presented in Table 1. Due to space
limitation, only the F and p values of the effect of
focus are presented.

Figure 2: Intonational contours of the two sentences
of the six languages in the four/five focus conditions.
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Table 1 shows clearly that focus is encoded
with Fy variation in Uygur, Nanchang and Tibetan,
but not in Yi, Wa and Deang. Although in Yi, pitch
seems to be raised all through the sentence in focus
conditions, it does not reach statistic significance.
More importantly, no PFC is shown in Yi.
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Table 1: The F and p values of the effect of focus by
three-way repeated measures ANOVA for maximum
Fo in the six languages/dialects.

Focus effect
Uygur F(4, 28)=13.929, p<.001
Nanchang F(3, 15)=15.913, p<.001
Tibetan Short: F(3, 21)=8.276, p=.001.

Long: F(4, 28)=14.7, p<.001

Yi F(3, 15)=2.742, n.s.
Wa F(3,12)=1.194, n.s.
Deang F(3, 18)=1.084, n.s.

Fig. 3 shows averaged pre-focus/on-focus/post-
focus pitch change in the six languages/dialects.
The pitch change was calculated as the difference
of maximum F, between pre-focus/on-focus/post-
focus and neutral conditions, averaged across the
target words and all the speakers. In Uygur, no
post-focus lowering is found if taken neutral focus
condition as the baseline (-0.01 st), because neutral
condition is similar to initial focus instead of final
focus, so that there is already PFC in neutral
condition. It is supported by our perception
experiment [7], which shows that the confusion of
neutral focus to initial focus is 33.1% but only
6.3% to final focus. For that reason, in Fig. 3,
final-focus was taken as the baseline for Uygur.

It can be seen in Fig. 3 that PFC shows clearly
in Nanchang, Tibetan and Uygur, whereas no PFC
is found in Yi, Wa and Deang. The on-focus Fq
raising is shown in all the languages except for
Deang.

Figure 3: The difference of maximum F, between
pre-, on- and post-focus and its neutral counterpart.
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3.2.

Similar to the analysis of maximum F,, the
averaged duration change of words in the pre-
focus/on-focus/post-focus conditions relative to the
neutral condition is shown in Fig. 4.

The statistic results of duration (similar to that
of maximum Fg) are presented in Table 2. As can
be seen in Table 2, on-focus duration lengthening
is applied in all the languages. In Nanchang,
Tibetan, Wa and Deang, there is no significant

Duration
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effect of focus, however the interaction of focus
with word position is significant.

Figure 4: The difference of word duration between
pre-, on- and post-focus and its neutral counterpart.
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Table 2: The F and p values of the effect of focus for
word duration in the six languages/dialects.

Focus effect
Uygur F(4, 28)=13.558, p<.001
Nanchang WxF: F(6,30)=12.597,p<.001
Tibetan Short:WxF: F(6,42)= 19.336,p<.001

Long: WxF: F(12, 84)=12, p<.001

Yi F(3, 15)=5.431, p=0.051
Wa WxF: F(6,42)=3.85,p=0.008
Deang WxF: F(6,36)=5.212,p=0.019

Note: WxF stands for the interaction between word
position and focus condition.

4. GENERAL DISCUSSION

In line with Taiwanese, Taiwan Mandarin [3] and
Cantonese [8], we have found that Yi, Wa and
Deang also lack PFC. Taiwanese and Cantonese
have 6-7 tones, Yi has 4 lexical tones, Wa and
Deang are non-tonal. This strengthens the
argument by Xu, et al. [11] that the lack of PFC is
not related to the tonal aspect of a language.

Another important finding in [3] is that PFC is
easy to lose but hard to gain, as Taiwan Mandarin
lost PFC due to language contact. In the current
study, the speakers of Yi, Wa and Deang all spoke
Mandarin as their second language. But PFC did
not transfer from Mandarin to their first languages.
We’ve also tested monolingual speakers of Deang,
and found that they did not differ from the
bilingual speakers. It further supports the argument
of Xu, et al. [11] that PFC is not easily spread
through language contact.

Wa and Deang belong to mon-Khmer language.
And, both of them lack of PFC. On the other hand,
Beijing Mandarin, Nanchang and Tibetan belong
to Sino-Tibetan language family, and they all
showed PFC. It indicates that the distribution of
PFC may relate to language family.

Xu, et al. [11] proposed that the origin of PFC
may come from one proto-language, very likely
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being Altaic. And, in this study, we can see that
Uygur as an Altaic language does have PFC. If that
is the case, then PFC can be used as an effective
cue for languages classification.

In this study, Tibetan shows PFC whereas Yi
lacks PFC. Tibetan and Yi are in one language
family (Tibeto-Burman). The conflict between
language classification and distribution of PFC
may lie in the fact that the classification of
languages is mostly based on lexical and syntactic
features, which can be spread through language
contact. However, based on the experimental
evidences we had so far, PFC can not be spread
through contact.

To further understand the distribution, the
origin and the spreading of PFC, a large scale
investigation of languages in China is on the way.
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