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1. Background 
Languages may fall into three broad rhythmic classes: stress-timed, syllable-timed or mora-timed. A 
number of metrics comparing vocalic or consonantal duration against sentence duration [1, 2] or in a 
pair-wise fashion [3-7] have effectively distinguished languages of different rhythmic classes. 
Findings from those studies also reveal that differences in speech rhythm are not categorical but 
gradient. Within the same rhythmic class, languages may differ significantly in terms of some metrics. 
Such small but significant differences are discernable by infants as young as 3.5month [8].  

2. Current study’s aim, method and results 
Very few studies have explored if rhythmic metrics could capture perceptually salient rhythm 
differences in native and non-native speech when learners’ L1 is rhythmically similar to their L2. The 
current study is a preliminary attempt to fill this gap. We examine speech rhythm in Mandarin, 
Cantonese, both being syllable-timed languages [9, 10], and L2 Mandarin by Cantonese speakers. 

Six Cantonese speakers (three males, three females, mean age: 21.7) recorded reading “The north 
wind and the sun” in their native Cantonese and L2 Mandarin. They have had regular Mandarin class 
in primary and/or secondary school but seldom used it outside class. All of them have learned 
Mandarin for over nine years (12.9 years on average). They were also asked to indicate their Mandarin 
proficiency on a 1-5 (5 represents native proficiency) Likert scale; the average mark was 2.83. Their 
L2 Mandarin carried a discernable accent. Six Mandarin speakers (three males, three females, mean 
age: 26.3) also recorded reading “The north wind and the sun” in Mandarin. All recordings were 
manually labelled into sentences, consonantal and vocalic intervals using Praat by the author, a native 
speaker of Mandarin who also speaker s Cantonese. Segmentation followed [10] and [4]. Several 
metrics were calculated: delta C, deltaV, VarcoC, VarcoV, nPVI-C and nPVI-V, %V. Independent 
sample t-tests assuming equal variance were run for comparisons between all groups (native 
Cantonese, native Mandarin, L2 Mandarin).  

Results show that Cantonese has a significantly lower nPVI-C value (p = 0.0327) but significantly 
higher nPVI-V (p = 0.0001), delta V (p = 0.0009) and VarcoV (p = 0.0013) values than Mandarin. L2 
Mandarin has a significantly lower nPVI-V value (p < 0.0001) than Cantonese, and a significantly 
higher delta V value (p = 0.0178) than Mandarin. Other comparisons were not significant. Figure 1 
and Figure 2 show results for nPVI-C, nPVI-V, VarcoV and delta V. These preliminary results indicate 
that it is not entirely impossible to capture differences between within-rhythmic class languages [c.f. 
11, 12]; and in the current study, vowel metrics seem to be more effective than consonant metrics. 
Such findings offer support to the view that not all metrics are equally sensitive to rhythmic 
differences between native and non-native languages within the same rhythmic class. 



 

Figure 1: nPVI-C and nPVI-V values 

 

Figure 2: Varco V and delta V value
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