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The Stress Pattern and Its Acoustic Correlates in Beijing 
Mandarin 

M.C. Lin, J.Zh. Yan, G.H. Sun 

Beijing, the People's Republic of China 

1. Introduction 

Chinese is a tone language, and it also has the feature of stress in syllable- 
groups (including words and phrases) and sentences. Phonemically, only 

three different degrees of stress are found: weak stress (i.e. neutral tone), 
normal stress and contrastive stress. 

2. The perceptual result of normal stress 

Actually, the syllables in syllable-groups that have neither neutral tone nor 
contrastive stress do not have the same degree of phonetic stress. The stress in 
such syllable-groups is defined as normal stress. 

In our experiments, 103 two-syllable groups were pronounced with 
normal stress by ml  and f 1 and 154 three-syllable groups were spoken by m2 
and f2. The normal stress in the speech sounds of the two-syllable groups and 
of the three-syllable groups was judged by 8 listeners and by 7 listeners (all 
phoneticians) respectively. 

Figure 1 shows the probability distribution histogram on the perceptual 
result of normal stress in the two-syllable groups judged by 8 listeners. From 
Figure 1 we can see that in 103 two-syllable groups, there were 95 groups 
pronounced by ml and 92 groups done by fl in which the second syllable was 
judged as having the normal stress by the great majority of 8 listeners. 

8 students of linguistics were asked to pronounce the same two-syllable 
groups and judge normal stress of his or her own speech sounds. The per- 
ceptual results of normal stress are represented in Figure 2. Figures ] and 2 
identically demonstrate that the second syllable was judged by the great 
majority of the listeners as having normal stress. 

Some scholars claimed that the contrast between the second syllable and 
the first syllable with normal stress does exist in such two-syllable groups like 
It ‘fortification’ vs. &! ‘offensive’, i!!! ‘register’ vs. me ‘report’, im 
‘cock’ vs. ms ‘attack‘, && ‘take a walk’ vs. im ‘spread’, M (U ‘get 
angry’ vs. M (n.) ‘vitality’. In order to verify this claim, we put these two- 
syllable groups into sentences. They were then pronounced by m l  and fl. 
The results show that the second syllable was often judged as having normal 
stress by our informants. We conclude that in two-syllable groups, normal 
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stress usually occurs on the second syllable. It is also the case that there_is no such a two—syllable group in which the first syllable carries normal stress. In three-syllable groups, normal stress is usually on the last syllable. Which is more stressed, the first syllable or the second one? The judgement is not consistent. 

3. The acoustic data on normal stress 

Figure 3 indicates the relative distribution of syllable duration in the two- syllable groups. There were 71 groups pronounced by ml  and 84 groups by fl in which the duration of the second syllable was longer than that of the first one. Correlation coefficients of .82 for m l  and .80 for fl were found between the normal stress and syllable duration. 
Figure 4 shows the relative distribution of syllable duration in the three- 

duration of 
(als) 1 the first syllable 

500-— 

l | ' l ' l ' l 100 200 am _ 400 500 (ms) 
duration of the 

second syllable Figure 3. Relative distribution of the syllable duration in two-syllable groups by ml, fl‘s is similar to ml’s. 
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s)'llable groups. 'lhe duration in the great majority of the third s;_yllaä>l;g;: 
longer than that of either the first one or the second one, not on y ot f the 
also for f2. It must be pointed out that the duratton m the major: y 0 
second s llables is longer than that of the first one. . . _ 

The peyak intensity in the second syllable in the great ma;orfrty)ofäh;t;vc1 
syllable groups or in the third syllable in the great ma;ortty od_t e tnes lis 
lable groups is not higher than that of the first one or the prece mg 0 . 
can be seen in Figures 5 and 6. _ 

The pitch contour of the last syllable in the two—syllable groupsfo:hien;hle 
three-syllable groups frequently approximates the tonepa}:terr:flcäur of (in 
lable in isolation. But there is a variation between the p1tc co llables in 
first syllable in the two-syllable groups and that of the first }tlwo ?ycts are i]- 
the three-syllable groups and their standard tone pattern. T eseha „able is 
lustrated in Tables ] and 2, in which the average pitch for eac sy 
given. 
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(db) the peak intensity of 

the first syllable 

. ' r  1 T - 
10 20 30 40 (db) 

the peak intensity of 

the second syllable 

Figure 5. The relative d'st 'b ' ' ' ' ' Similar lo ml's‚ | ru utron of the peak rntensrty in two-syllable groups by ml.  fl‘s ls 

From the above analysis, it is concluded that in a syllable group the last 

syllable rs the syllable with the normal stress. The acoustic correlates of 

normal stress are given below: the pitch contour of the syllable with normal 

stress_approxrmates its tone pattern in isolation; its duration is longer as for 

peak mtensity, it takes little part in normal stress. ’ 

4. The acoustic properties of neutral tone 

The acoustic characteristics of neutral tone (cf. Lin and Yan 1980) will be 
presented here briefly. A syllable with neutral tone loses the, original tone 

pattern of the syllable, and the duration is shortened by an average of 50% 
compared With the stressed syllable. When a syllable is pronounced with 

neutral tone, the tongue position of the main vowel more or less shifts toward 

that of the central vowel. But its peak intensity is not always decreased These 
results come from the acoustic data of 29 minimal stress pairs for example 
312 E east and west’ vs. m ü "  ‘thing’, H. 5% ‘brothers‘ vs H., - ä  ‘younge; 
brother’, & % ‘lotus seeds’ vs. ii! --'F ‘curtain’, 9< ä ‘tb°burn’ vs % % 

:baked wheaten', !: if— ‘the philosopher Lao-zi’ vs 1; -+ ‘a father’ and * *- 

rnam pamts’ vs. dc dt ‘careless’, etc. In each of these pairs the three con- 

strtuents (the initial, the final and the tone) of the first syllables are the same 

but the second syllables, with identical initial and final constituents, can be, 

„. -c
'. 
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Table 2.3. The average pitch and its tone (excluding tone 3 + tone 3) in three-syllable groups 

tone tone 1 tone 2 tone 3 tone 4 

speaker the average pitch and its tone 

the first syllable m 159-158 124-161 120-113 161-105 
55 35 33 52 

f 201-198 146-196 151-134 206-132 
55 35 33 52 

the second syllable m 159-158 133-156 IIS-85106 157-101 

55 45 312 52 
125-101 
32 

f 198-200 161-194 156-111-124 201-121 
55 45 312 52 

147-117 
32 

the third syllable m 157-154 117-150 109-80-111 163-81 
55 35 213 51 

74-89 
12 

1” 187-187 133-180 135-98-133 203-104 
55 35 315 51 
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