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Abstract 

Shanghai Chinese exhibits distinct left-dominant (LD) and 

right-dominant (RD) tone sandhi patterns at the word and 

phrasal levels. This study examines the prosody of various 

focus structures in declarative and interrogative sentences of the 

Subject-Modifier-Verb-Object type, and the effect of focus on 

tone sandhi patterns. The results show that narrow focus (NF) 

leads to nuclear accent on the target words while the sentence 

stress predominantly manifests on the object in the context of 

broad focus (BF). Narrowly focused words generally show 

significantly extended pitch range and duration in comparison 

to those in BF. On focused target words, first syllables typically 

display a wider pitch range than second syllables in BF, 

showing a LD sandhi pattern, but second syllables often exceed 

the pitch range of the first in NF, where focus may enlarge the 

focal second pitch range of LD pattern phonetically or alert the 

phonological pattern of tone sandhi. RD patterns are observed 

more often in NF. There is a dual influence of boundary and 

focus on tonal durations of target words located at the final part 

of sentences. 

Index Terms: focus, pitch, duration, Shanghainese 

1. Introduction 

The study of focus, generally defined as either new information 

or non-presupposed elements within discourse, has drawn 

considerable attention across linguistic disciplines such as 

phonology, syntax, semantics and discourse analysis [16, 9, 15, 

18, 21, 31, 17]. Bolinger associated focus with the concept of  

“relative semantic weight”, arguing that the prominence of 

phonetics and emotions determines stress patterns of sentences 

[8]. In his “Focus-to-Accent” theory, Gussenhoven invoked 

nuclear accents to phonetically mark the most prominent parts 

of the sentence, namely, the focus [7]. Reinhart introduced the 

“Stress-Focus Correspondence Principle”, and posited that the 

phonetic manifestation of focus is emphasized through nuclear 

accent [22], aligning with Gussenhoven’s theory. 

In early studies on Mandarin, Chao played a pioneering role 

in introducing tonal variation in stressed syllables [23]. He 

correlated widening of pitch range and lengthening of duration 

with stress when proposing the “algebraic sum” of intonation 

[24], and used the metaphor of a “rubber band” to illustrate the 

mechanics of stress [25]. Subsequent works on stress and 

intonation suggested stress in Mandarin primarily involves the 

expansion of pitch range and lengthening of duration, 

accompanied by an increase in intensity and pitch range 

compression in post-focus syllables [26].  

Narrow focus can be implemented as pitch range variations  

in different regions within an utterance, including pre-focus, 

on-focus and post-focus elements [29]. In Mandarin sentence 

structures,  focus prosody involves expansion of pitch range on  

focused syllables and post-focus suppression, with pre-focus 

syllables maintaining their normal pitch range [29].  

Previous studies on focus in Chinese have mainly 

concentrated on Mandarin, with little attention to other dialects. 

In recent years, research on focus has expanded to Chinese, 

including in Shanghainese. Chen delved into the prosodic 

realization of focus on disyllabic subject nouns, arguing that the 

mapping between information structure and their prosodic 

realization was better viewed as mediated via the tone sandhi 

domain [27, 28]. Ling and Liang conducted a series of studies 

on the interaction of focus and disyllabic tone sandhi in 

Shanghainese. Their findings highlighted the dependence of F0 

adjustment on the focal tonal target, differences in F0 

adjustment in left-dominant (LD) and right-dominant (RD) tone 

sandhi patterns, and the post-focus compression effect [1, 2, 3, 

4, 5]. Tian and Kuang concluded that contrastive focus was 

optionally realized and that the effect of focus was much bigger 

on the second syllable of disyllabic words [14]. 

The lack of sufficient attention to the role of focus exists in 

previous studies on Shanghainese is evident in the study of  

tonal combinations in focal positions, and the use temporarily  

constructed target words rather than fixed compounds in the 

experiments. Furthermore, focus was studied exclusively in 

declarative sentences, but not in interrogative sentences. 

The current study aims to systematically investigate focus 

prosody in declarative and interrogative sentences in Shanghai 

Chinese, as well as to explore the effect of focus on tone sandhi. 

2. Methodology 

2.1. Materials 

Table 1: Sample sentences 

Moods 

Targets 
Statement Interrogation 

Example of 

initial target 

word (person 

names) 

 in the carrier 

sentences 

(Question (Q) 

Answer (A)) 

Q: 张明初三飞天津？ 

Zhang1 Ming2 Chu1 San1 

Fei1 Tian1 Jin1? 

[tsã1 mɪɲ2 tsʰu1 se1 fi1 tʰi1 

tɕɪɲ1?] 

Zhang Ming flew to Tianjin 

on the third day? 

A: 不是。张军初三飞天

津。 

Zhang1 Jun1 Chu1 San1 

Fei1 Tian1 Jin1. 

[tsã1 tɕyəɲ1 tsʰu1 se1 fi1 tʰi1 

tɕɪɲ1.] 

Zhang Jun flew to Tianjin on 

the third day. 

Q: 张明初三飞天津。 

Zhang1 Ming2 Chu1 San1 

Fei1 Tian1 Jin1. 

[tsã1 mɪɲ2 tsʰu1 se1 fi1 tʰi1 

tɕɪɲ1.] 

Zhang Ming flew to Tianjin on 

the third day. 

A: 什么？张军初三飞天津？ 

hang1 Jun1 Chu1 San1 Fei1 

Tian1 Jin1? 

[tsã1 tɕyəɲ1 tsʰu1 se1 fi1 tʰi1 

tɕɪɲ1?] 

Zhang Jun flew to Tianjin on 

the third day? 

Three types of carrier sentences “___初三飞天津。/?” “张军 

___飞天津。 /?” “张军初三飞 ___ 。 /?” were used to 

investigate focus in statements and yes/no questions and the 

manifestations of target focal disyllabic words in different 

sentence positions. Corresponding sentences in broad focus (BF, 

i.e., no special focus) were generated for each contrastive 

narrow focus sentence (NF). With five citation tones (T1~T5, 
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i.e., yin ping (HL 51), yin qu (MH 34), yang qu (LH 24), yin ru 

(hh 54), yang ru (lm 23)), we selected 25 tone combinations (5

×5) as target words, which consisted of person names at the 

beginning of the carrier sentence, followed by time expressions 

in the middle, and place names at the end. Therefore, a total of 

75 statements and 75 questions in both BF and NF were 

obtained for recording. Examples are provided in Table 1. The 

method used for correcting inaccuracies in the preceding 

discourse was also utilized to elicit focus. 

2.2. Participants 

19 Shanghainese native speakers (10 males and 9 females,  

mean age 47.4) were recruited in the recording for a small 

stipend. All participants were residents of Shanghai without 

extended periods away from the urban area and reported no 

diagnosed reading or hearing disability. 

2.3. Recording and data processing 

The recordings were conducted in a sound-proof booth in 

Shanghai at a sampling rate of 22050 Hz with a 16-bit 

quantitative resolution. Participants were instructed to 

pronounce the sentences naturally when presented randomly. In 

total, we obtained 2850 BF sentences and 2850 NF sentences. 

All sound files were first automatically segmented by an 

alignment program called xSegmenter [32] to generate syllable-

level and phone-level boundaries. Visual inspection and manual 

correction were conducted to ensure that segmental boundaries 

were accurately marked. F0 contours were then analyzed using 

Praat [19], with F0 values (in Hz) extracted at ten points in 

equal intervals to normalize them in the duration dimension, 

excluding instances of creaky voice. The duration (in ms) of 

each tone were also extracted. F0 values were converted into 

semitone (St), with reference frequencies of 55Hz for males and 

64Hz for females. Linear mixed-effects (LME) analysis was 

conducted using R to examine the effect of NF on pitch range 

and duration, with sentence information structures and speakers 

treated as fixed and random effects, separately [20]. 

3. Pitch 

We compared the pitch range of target words in statements (DS) 

and questions (DQ) with broad focus (BF) and narrow focus 

(NF). Our analysis focused on the pitch contours of tone sandhi 

patterns of the target words. Since all syllables other than the 

target word in the carrier sentence share the same tone, i.e., T1 

(51, a high falling tone), this setup allows for the examination 

of pitch range variations within non-target words. 

The target words, consisting of disyllabic nouns 

representing person names, time expressions, and place names,  

are structurally tight. As a result, they are mostly produced in 

the LD pattern [12]. Pitch contours of the target words 

predominantly align with LD pattern, indicating that the 

underlying tonal features of the first syllable are redistributed 

to the first and second syllables, while the underlying tone of 

the second syllable is deleted.. Unless explicitly stated 

otherwise, the default pattern for target words is  LD. 

3.1. Overall features of sentences 

Fig.1 presents pitch contours in statements (DS) of NF and BF 

with target words positioned at the beginning (I), middle (M) 

and final (F)  parts of the sentence. The designations F and M 

in parentheses denote females and males, respectively. In NF, 

the top line of the sentence domain is generally elevated 

compared to BF, indicating an overall higher pitch. However, 

the pitch register (mid line) in NF does not exhibit an upward 

trend, suggesting that the bottom line also contributes to the 

expansion of pitch range in NF. 

 

Figure 1: Pitch in statements of NF and BF (in St) 

 

Figure 2: Pitch in interrogations of NF and BF (in St) 

In NF, the pitch range of the focal word is not necessarily the 

largest, while at the sentence-final position, it tends to be 

slightly larger than at the initial focal position. In female 

productions, the top line of the initial target word in NF shows 

the highest pitch (30.18 St), while the largest pitch range in this 

group is found at the final trisyllabic phrase (17.96 St), with the 

second pitch range occurring at the initial target word (15.48 

St). In DS with final target words, the greatest top line and pitch 

range consistently occur at the target word. 

Fig. 2 displays pitch contours in questions (DQ) of NF and 

BF. In NF, the top line and pitch register of the target word are 

generally higher compared to BF. However, when the target 

word is not at the end of the sentence, the top line and pitch 

register of final words in NF are generally lower than in BF.  

In NF, the pitch range and top line of the focal word surpass 

those of other words. In BF, the pitch range of the target word 

is larger than that of other words, while the highest top line 

occurs at the final word in females and at the initial or final 

word in males, consistent with previous findings reported in 

[13]. The elevation of the top line and pitch register at the final 

word is influenced by the interrogative intonation. 

3.2. Pitch range of target words 

Table 2 shows the pitch range of target words in LD pattern. 

The pitch range of target disyllable is expanded in NF compared 
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to BF (ps < 0.05). Narrowly focused words at the sentence 

initial or middle positions exhibit significantly extended pitch 

range compared to those in BF. The only exception is the male 

focal pitch range of second syllable in the final target word, i.e., 

the last syllable in the sentence, not expanding compared to BF. 

Table 2: Pitch range of target words (in St) 

Focal 

Type 
Location Gender 

DS DQ 

Syl1 Syl2 Syl1 Syl2 

NF 

Initial 
F 13.20 14.90 11.48 8.16 

M 12.93 12.42 12.03 6.76 

Middle 
F 13.09 16.47 13.83 10.51 

M 7.33 12.66 9.70 6.16 

Final 
F 12.59 20.48 12.49 11.47 

M 9.73 7.72 10.58 6.41 

BF 

Initial 
F 9.43 4.92 8.73 4.63 

M 9.72 5.13 8.10 3.59 

Middle 
F 9.39 7.78 8.95 7.48 

M 7.54 3.67 8.51 3.82 

Final 
F 12.27 14.96 11.36 11.06 

M 7.49 8.62 8.36 7.04 

Note: The numbers highlighted in  gray refer to cases where the pitch 

range of the first syllable is narrower than that of the second. The same 

convention is also followed in Table 4. 

In NF statements, the pitch range of second syllable in the 

target word often becomes larger than that of the first syllable, 

contrasting with patterns in BF and in isolation [12, 13]. This 

suggests instances where the pitch range of second syllable 

exceeds the first in the same word under the influence of focus. 

In DQ, the pitch range of target first syllable is larger than that 

of second syllable regardless of whether it is in NF or BF. 

3.3. Typical LD Pattern of Middle Target Words  

 

 

 

 
Figure 3: Pitch in statements of NF and BF with middle targets 

In this section, target words in the middle of sentences were 

selected due to the higher frequency of RD pattern in this group. 

Fig. 3 illustrates the average pitch contour of each syllable in 

DS in NF and BF, with middle target words in the LD pattern. 

The target words are encompassed in boxes, with numbers 

above and below the pitch contours representing the top and 

bottom lines of prosodic words. The pitch contours are 

normalized for duration. 

Pitch contours of LD patterns at the sentence middle in NF 

exhibit similarities to those in BF and in isolation [12, 13], with 

the pitch targets spreading to a greater degree. Focal words 

show a higher top line compared to other words, while the 

highest pitch range is found in the final word in females and in 

the focal word in males. In contrast to BF and isolation, the 

pitch range of first focal syllable is significantly smaller than 

the second. In isolation, LD patterns exhibit larger effect and 

pitch range on the first syllable, while in RD patterns, the 

second is targeted [12]. However, the pitch contour of the 

focused target word demonstrates the LD pattern. This indicates 

that focus modifies the distribution of prosodic prominence and 

phonetically enlarges the pitch range of the focal second 

syllable without changing phonological pattern of tone sandhi.  

3.4. Individual Pattern of Middle Target Words 

 

 

 

 
Figure 4: Examples of RD tone sandhi pattern in statements  

In addition to the typical LD pattern of target words, individual 

cases of tone sandhi in disyllabic target nouns have been 

observed, with some speakers producing the individual pattern, 

as reported in [13]. Fig. 4 presents examples where speakers 

produced disyllabic target nouns in RD pattern. In NF, the pitch 

contour feature of RD pattern resembles that in BF and isolation. 

The tone on the first syllable undergoes a change to either a 

level tone or a slight falling tone, while the tone on the second 

syllable retain its citation contour shapes [12], with the pitch 

target spreading to a greater degree. The top and bottom lines 

of target words in RD pattern are higher than their counterparts 

in LD pattern in both NF and BF cases. The pitch range of 

second syllable in RD is much larger than that of the first, 

indicating that the stress on second syllable is sufficient to 

induce the tone sandhi into the RD pattern, while no semantic 

difference exists between LD and RD patterns.  

The RD pattern observed in the example target words 

might be linked to the word structure. Words starting with “初 

(/tsʰu1/)” in T1, with the only difference being in second 
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syllable, suggest that the first syllable functions as a prefix in 

the word formation process. Despite being a noun, the emphasis 

on the second syllable under focus leads to a reduction in 

prominence on first syllable. As a result, the second syllable is 

made more prominent, facilitating the emergence of RD pattern.  

The proportion of RD patterns of target words increases 

from 7.08% in BF to 11.31% in NF. 

4. Duration 
Table 3: Tonal duration of target words in statements and 

interrogations of NF and BF (in ms) 

Focal  

Type 
Location Gender 

Tonal  

Type 

DS DQ 

Syl1 Syl2 Syl1 Syl2 

NF 

Initial 

F 
Long 237 173 205 156 

Checked 95 142 95 121 

M 
Long 189 165 173 164 

Checked 92 128 93 130 

Middle 

F 
Long 132 144 120 142 

Checked 75 114 77 103 

M 
Long 147 133 117 142 

Checked 76 107 80 101 

Final 

F 
Long 174 177 169 224 

Checked 95 125 98 164 

M 
Long 156 202 147 207 

Checked 116 146 101 153 

BF 

Initial 

F 
Long 156 123 145 117 

Checked 83 104 78 105 

M 
Long 130 114 119 102 

Checked 92 92 91 94 

Middle 

F 
Long 108 133 101 110 

Checked 75 98 69 86 

M 
Long 100 95 91 91 

Checked 77 81 77 75 

Final 

F 
Long 165 200 152 206 

Checked 90 113 100 173 

M 
Long 134 146 132 206 

Checked 95 100 93 144 

Note: The numbers in red indicates cases where the duration of the first 

syllable is not shorter than that of the second. “Long” refers to 

unchecked, long tones. 

Table 2 displays the tonal duration of target words in LD pattern. 

The tonal duration of target disyllable is lengthened in NF 

compared to BF (ps < 0.05), with exceptions marked in shades 

of gray. The duration of the checked tone on second syllable is 

longer than that of the first,  consistent with isolated words. In 

isolation, the duration of the checked tone on first syllable is 

shorter than the second, and tonal duration of the first syllable 

exceeds that of the second when both tones are long [12].  

In both NF and BF, most second syllables exhibit a 

significantly longer tonal duration than that of the long first 

syllable. Cases marked in red indicate instances where the first 

tonal duration is longer than the second, occurring on target 

words at sentence initial and middle positions. For long tones 

on target words at the sentence end, the duration of the first 

syllable is shorter than that of the second, pointing to a potential 

boundary effect. The difference between the two tonal durations 

is much larger in NF than in BF, highlighting the impact of 

focus on the duration of the last syllable.  

5. Stress Gravity 

“Stress Gravity” (SG), a measure of phonetic strength 

calculated by the product of pitch range and duration for a 

syllable [10, 11], was utilized to assess the prosodic strength of 

each target syllable in LD pattern, using the duration of long 

tones. 

In Table 3, SG is enhanced in NF, except for the male SG of 

the last target syllable at the end of DQ in NF, smaller than that 

in BF. In most cases, SG of target second syllable is larger than 

that of the first, especially when the target words are  located in 

the middle and final positions. This trend is more commonly 

observed  in DS than in DQ, similar to the pitch range patterns, 

as shown in Table 2. 

Table 4: Stress Gravity of target words  

Stress Gravity (Pitch Range × Duration) 

Focal 

Type 
Location Gender 

DS DQ 

Syl1 Syl2 Syl1 Syl2 

NF 

Initial 
F 3124 2572 2351 1275 

M 2439 2052 2078 1110 

Middle 
F 1732 2367 1658 1497 

M 1075 1689 1139 874 

Final 
F 2190 3623 2104 2564 

M 1514 1558 1552 1325 

BF 

Initial 
F 1470 604 1267 544 

M 1268 587 962 367 

Middle 
F 1013 1034 906 823 

M 758 347 776 348 

Final 
F 2028 2992 1723 2275 

M 1004 1262 1102 1449 

6. Conclusions 

This study explored statements and questions in narrow focus 

(NF) and broad focus (BF) in Shanghainese, based on the data 

collected from 19 Shanghainese native speakers. 

Comparing NF and BF sentences, NF exhibited an elevated 

top line and expanded pitch range compared to BF. The highest 

top line and largest pitch range of focal target words 

underscored the effect of nuclear accent on these words. In BF, 

the broader pitch range was observed at sentence end, reflecting 

the presence of the sentence-level nuclear stress. Statements in 

NF showed no upward trend in pitch register compared to BF, 

while questions in NF  had a higher register than their BF 

counterparts, due to the influence of interrogative intonation. 

Narrowly focused words generally displayed significantly 

extended pitch range and duration compared to those in BF. In 

target words, the first syllable typically had a wider pitch range 

in BF, but the second syllable often exceeded the pitch range of 

the first in NF. The long tonal duration of the first syllable is 

shorter than that of the second, indicating a potential boundary 

effect on the tonal duration of the last syllable. The difference 

between the two tonal durations was much larger in NF, 

illustrating the effect of focus on the duration of the last syllable. 

LD and RD patterns in sentences exhibited similar features 

to those in isolation, with the pitch target spreading to much 

greater degree in NF. RD patterns are observed more often in 

NF as well. Focus modified the distribution of prosodic 

prominence, potentially  expanding the focal second pitch range 

of LD pattern phonetically or changing the phonological pattern 

of tone sandhi. 

Further research will examine NF sentences with verb-object 

(VO) compounds in Shanghainese to investigate the interplay 

of RD pattern and focus. 
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