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ABSTRACT 

Taiwanese noun phrases contrasting semantically to 
various degrees with noun phrases mentioned in the 
previous discourse context were compared for prosodic 
consequences of focus of attention (narrow focus) on 
newly introduced information in the discourse.  A word 
not mentioned in the immediately previous context was 
more likely to receive focal prominence than a word that 
was already given in the discourse context.  Syllables 
produced with focal prominence were longer in duration 
and higher in pitch than those without, but the lengthening 
effect and the pitch-raising effect did not necessarily 
surface together on syllables with narrow focus. 

 

1  INTRODUCTION 

Intonation structure in natural speech is shaped by the 
status of the information referred in the discourse.  
Information in the discourse may be identified as new 
information, newly introduced into the discourse, versus 
given information, already introduced in the earlier 
discourse context (see e.g., [1] and [2] for discussion about 
new information vs. given information in discourse 
structuring).  New information often receives focus of 
attention and therefore is produced with a different and 
usually more elaborated intonation pattern from that used to 
produce the given information.  This is testified in studies 
on discourse and intonation in different languages (e.g., 
English: [3], Japanese: [4]), although the aspects of 
intonation used by languages to indicate new information 
may be different.  For example, English uses the 
distribution of pitch accents, whereas Japanese uses 
changes in phrasal pitch range.   

This study investigated the prosodic cues to focus of 
attention on discourse entities that were not introduced in 
the immediately previous discourse context in Taiwanese.  
Noun phrases composed of a color term and a shape term, 
such as /hun51a24a51sik21e ĩ24e/ ‘pink circle’, with narrow 
focus on the phrase as a whole or on either the color term or 
the shape term alone were examined for tonal and temporal 
effects of “new” information on the syllables in the two 
words.  The utterances of these phrases that were analyzed 
were extracted from spontaneous dialogues between paired 
Taiwanese speakers who were participating in a game in 
which speakers referred to game pieces using such 
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ssions.  Utterances were extracted for analysis if the 
er used a color term and/or a shape term that was not 
n the immediate discourse context.  That is, mention 
issimilar game piece in the immediately preceding 
t was the criterion for whether there was semantic 
st between the new term and the previous term. 

2  TAIWANESE TONE SYSTEM 

nese, a southern Min dialect of Chinese, is a tone 
age with seven contrastive lexical tones and a 
lex tone sandhi system (Table 1).  Of the seven lexical 
 five occur in non-checked syllables and two occur in 
ed syllables—syllables that end with /p/, /t/, /k/, or 
l stop.  Depending on whether it is in a sandhi 
nment, each syllable has at least two alternative tones: 
re tone and sandhi tone.  When the syllable is in a 
nal position within a tone sandhi group (a level of 
dic grouping in the Taiwanese prosodic hierarchy), 
ne of the syllable changes from its juncture tone to its 
i tone, according to the alternation patterns in Table 1. 

on-checked syllables Checked syllables 

tones sandhi changes tones sandhi changes 

gh 55  33 High 53q 21q 

id 33  21 Low 21q 53q 

w 21  51 

lling 51  55 

sing 24  33 

 

 

le 1: Taiwanese tones and tone sandhi system 

3 THE SPONTANEOUS CORPUS 
aneous dialogues were produced by two pairs of 
 Taiwanese speakers (3 females and a male) 
ipating in a game—the Shapes Game.  In this game, 
articipant is given a game board (a 2x3 grid filled 
ix game pieces) and a stack of extra game pieces.  
game piece is a unique combination of color and 
.  For example, there is a yellow triangle, a yellow 
, and a green circle.  The participants communicate 
h headphones and microphone to negotiate the most 
mical way to match the game pieces on their boards.  



The game pieces are drawn from the stack one at a time in 
turns.  The game ends when the pieces on the two game 
boards were arranged in exactly the same pattern.  Each 
participant’s utterances were recorded to separate tracks 
of a Mini-Disk recorder.  
 
Focused color and shape terms produced by each speaker 
were compared with unfocused terms in pitch height and 
duration.  Target utterances with focal prominence on the 
color term and/or the shape term were extracted from the 
spontaneous dialogues.  Each utterance was annotated 
with its surface tones using the TW-ToBI annotation 
conventions [5].  The target phrases (color term + shape 
term) were classified into three groups.  The first group 
included phrases that were in complete semantic contrast 
with phrases mentioned in the previous context (context 
phrases)—e.g., a “blue circle” when the context phrase 
was “red square.”  The second group and the third group 
included phrases that were in partial semantic contrast 
with the context phrases, either with focus on the shape— 
e.g., “red circle” mentioned immediately after “red 
square”—or with focus on the color—e.g., “blue square” 
mentioned immediately after “red square.”  Syllables in 
words with focus were compared with those without focus 
in measurements of duration and fundamental frequency 
(F0).  The total duration of each syllable was measured 
and the F0 of each syllable was measured at the mid-point 
of the syllable. 
 
 

4 FOCUSED VS. NON-FOCUSED 
 

Focus of attention affects the duration and pitch of 
syllables in phrases produced with narrow focus.  
Speakers placed focal emphasis on new information that 
was not mentioned in the immediate previous context by 
lengthening the duration and raising the pitch of focused 
syllables.  In a small majority of the cases (60 out of 105 
comparison pairs), the duration of the syllable was longer 
for the word in narrow focus, by an average of 9 ms. This 
was significant at the 0.05 level by a one-tailed Wilcoxon 
signed test (z=1.920).   The mid-point F0 of the syllable 
was also higher for the word in narrow focus (61 out of 
105 comparison pairs), by an average of 9 Hz.  This is 
significant at the 0.01 level by a one-tailed Wilcoxon 
signed test (z=2.361).  The lengthening and pitch-raising 
effects are in accordance with findings in previous studies 
of narrow versus broad focus phrases of Mandarin [6, 7] 
and of Taiwanese [8], although unlike the present study, 
these previous studies were studies of read speech, in 
which the different focus conditions were elicited with a 
precursor question or with a context sentence that 
contradicted the information in the target to be read.  
 
Table 2 and Table 3 compare the mean duration and F0 
values of syllables with and without narrow focus.  As in 
the previous study of narrow focus in read utterances of 
Taiwanese [8], both syllable duration and F0 were 
employed by speakers to place focal emphasis on the 
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les in most focused words, while in some cases only 
le duration was lengthened or only the F0 was raised.  
xample, in utterances produced by speaker NL 
les with the high level tone (tone 55) were 
ened under narrow focus but not higher in mid-point 
hereas syllables with the mid level tone (tone 33) 
n average higher in F0 but not longer.   Unlike in the 
us Taiwanese study, however, duration did not 
r to be a more consistent prosodic effect of narrow 
than pitch.  In fact, for the falling tone (51), only one 
 speakers produced the focused syllables with a 

r mean duration than the unfocused syllables.  In 
on, speakers differed in how consistently they 
ened syllables with narrow focus (Table 2) or raised 
oint F0 in these syllables (Table 3).  For example, 
er NL shows neither lengthening nor raising for 
les with the falling tone, whereas speaker JT shows 
engthening and raising.  

 speakers 
 CW JT NL YW 
 narrow focus? 

ones yes/no yes/no yes/no yes/no 
55 -- -- 189/158 174/153 
33 241/201 257/235 138/155 138/126 
24 261/239 232/202 188/187 225/178 
51 183/229 176/212 150/166 173/157 

53q 164/157 198/174 176/164 150/174 
21q -- 261/191 -- -- 

 2: Mean duration (ms) of syllables said with (“yes”) 
thout (“no”) narrow focus by each speaker.  The 
shown are surface tones of the syllables.  Bold face 
tes cases where the syllables in the word with 
 focus is longer.  

 speakers 
 CW JT NL YW 
 narrow focus? 

nes yes/no yes/no yes/no yes/no 
55 -- -- 204/209 246/235 
33 115/105 182/163 186/167 215/225 
24 99/106 196/184 154/149 192/187 
51 129/118 172/144 174/177 270/246 

53q 138/130 234/215 183/190 218/221 
21q -- 201/196 -- -- 

 
 3: Mean F0 (Hz) of syllables said with (“yes”) or 
ut (“no”) narrow focus by each speaker.  The tones 
 are surface tones of the syllables.  Bold face 
tes cases where the syllables in the word with 
 focus is higher in midpoint F0. 



The raising of F0 in syllables said with narrow focus is 
illustrated in Figures 1-3.  Figure 1 showed the 
spectrogram and F0 contour as well as prosodic 
transcription of a target phrase produced by one of the 
speakers (YW) of the phrase ‘pink circle’ with narrow 
focus on both the color term and the shape term.  The 
transcription tiers shown include the phones tier, breaks 
tier, stress tier, tones, and words tier.  The phones tier is the 
phonetic transcription.  On the stress tier, s2 labels 
syllables with narrow focus and s1 labels syllables with 
broad focus (not shown in the figure), while s0 labels 
syllables with reduction.  On the breaks tier, b3 labels the 
tone sandhi group boundary and b4 the intonational phrase 
boundary, whereas b2 labels an ordinary sandhi group- 
internal syllable boundary.  Break b1 is for a boundary 
between syllables where re-syllabification occurs.  For 
example, in Figure 1, the final /n/ of the first syllable 
/hun51/ was re-syllabified with the following syllable 
/a24/, so the boundary between them was labeled with b1.  
Break b2m labels a mismatch between tonal realization 
and tone sandhi grouping.  The mismatch occurs when a 
syllable is produced with a juncture tone but a tone sandhi 
group juncture is not perceived after the syllable.  The 
transcription shown on the words tier is the orthographic 
transcription in an ASCII version of Romaji, one of the 
romanization systems that is used to write Taiwanese 
when it is not written with Chinese characters.   
 
Figure 2 compares the F0 pattern of the phrase shown in 
Figure 1 with that of the same phrase produced with focus 
just on the shape term.  The average F0 of syllables in 
/hun51a24a51sik21e/ ‘pink’ was slightly higher when the 
color term was produced with narrow focus.  Comparison 
of another pair of utterances produced by another speaker 
(CW) is shown in Figure 3.  Here the syllables in the shape 
term /si21kak21hi24/ ‘square’ can be compared.  Syllables 
in the shape term were produced with higher average F0 in 
the utterance with narrow focus than in the one without 
narrow focus.  The difference between the focused 
syllables and the non-focused syllables seems to be 
greater when comparing the focused and non-focused 
shape term (Figure 3) than when comparing the focused 
and non-focused the color term (Figure 2).  It seems that 
more focal emphasis can be placed on the head of the noun 
phrase (the shape term) than on the modifier (the color 
term).   
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e 1: Fundamental frequency contour and TW-ToBI 
 for utterance yws70 /hun51a24a51sik21e ĩ24e/ ‘pink 
’, with focus on both color and shape. 

0.3 0.6 0.9

yws70 yws93

 

e 2: Fundamental frequency for two utterances of 
a24a51sik21e ĩ24e/ ‘pink circle’ with focus on both 
lor term and the shape term (yws70, black line) or 
ocus on just the shape term (yws93, grey line). 
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Figure 3: Fundamental frequency contours for two 
utterances of /55sik21e si21kak21hi24/ ‘black square’ with 
focus on both the color and the shape (cws136, black line) 
or with focus on just the color (cws79, grey line). 

 

5  CONCLUSION 
The information status of a discourse entity in a discourse 
context is closely related to focal prominence.  A word 
referring to a new shape or color, not mentioned in the 
immediately previous turn, was much more likely to be 
produced with longer syllable durations and higher 
syllable mid-point fundamental frequencies, than words 
referring to properties that were already used in the 
immediately preceding context.  Although the present 
study did not focus on the analysis of information status in 
the global discourse structuring, information status of 
discourse entities considered within the immediate 
discourse context clearly has an impact on the prosodic 
structure of syllables in Taiwanese discourse.  Duration of 
syllables was lengthened and pitch of tones was raised due 
to attentional focus.  That is, as in other studies using read 
speech, both duration and pitch were affected when 
speakers marked semantic contrast between noun phrases 
referred in these spontaneous discourses.   
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