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1 () G (ms)
(1) 0.63 1.37 0.83 1.06 0.80 1.03 1.03 0.52 2.15(G:134.4ms)
(2 0.80 1.35 0.88 0.60 1.01 0.96 (G:459.4ms)
(3) 1.26 0.85 0.61 1.86 (G:68.8ms)
(4 1.03 0.89 0.67 0.73 0.67 1.12 1.56 (G:130.6ms)
() 1.18 1.18 1.03 1.14 0.97 0.53 1.04 0.63 (G:606.3ms)
(6) 0.60 0.71 0.99 1.18 0.64 0.88 1.75 (G:37.5ms)
() 1.19 1.39 1.16 1.67 1.04 0.72 0.91 0.92 1.15 0.74
1.02 0.67 0.79 0.68 0.88 1.11 1.18 (G:546.8ms)
(8 0.55 1.41 1.31 0.69 0.63 1.60 (G:253.1ms)
(@ 1.35 0.75 1.06 1.38 1.28 1.73 1.07 0.60 1.00 0.95
1.14 0.58 1.03 1.16 (G:300ms)
(10) 0.97 0.71 0.91 1.32 0.79 1.15 1.35 0.65 0.60
0.68 0.67 0.93 (G:1112ms)
2 (%) G (my
(1) 125 067 105 1.00 1.90(G:178ms)
(2) 107 052 142 158 1.58 0.80 080 045 0.87 0.00 (G:719ms)
(3) 039 066 1.08(G:528ms)
(49 056 081 136 1.47 129 1.29 162 1.93 1.05 1.05
1.66(G:484ms)
(5 072 083 118 135 136 112 081 072 0.72 0.97
0.97 0.00 1.01 0.89 0.52 056 0.85 0.85(G:2000ms)
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A preliminary study on the rhythm in Mandarin Chinese
Cao, Janfen

Rhythm in a language is closely related to the intonation of gpeech. Consequently, it is
important for language learning and speech signal processing to clarify the rhythmic structure of
natural speech. This study is concerned with the rhythm of Mandarin Chinese. As the basis of
this study, a set materials selected from news broadcasting were used, pitch and duration
measurements were made on the spectrograms, and perception tests on pausing and lengthening
were conducted as well. This paper is devoted to the search in the rhythmic structure and the
related boundary markers at different rhythmic levels. Three points emerge from the experimental
results. (1) Structuraly, the rhythm in Mandarin Chinese consists of three layers, namely, basic
rhythmic unit, rhythmic group and sentence. The main basic unit of rhythm is disyllabic and
trisyllabic chunk which is equivalent to a standard foot and heavy foot respectively in metrica
phonology. Other polysyllabic structures are the extended form of these basic chunks, they
form the other two layers of the rhythm. (2) Functionally, these chunks can mark different
relational strength between syllables in running speech, and may work roughly as the prosodic
substantiation at three levels, namely, prosodic word, phrase and sentence. (3) Acousticaly,
there is no boundary information related to rhythm within the basic rhythmic unit, while there do
exist regular informations that show the rhythmic boundary between the basic units in different
levels. As the boundary marker, the effects contain pre-boundary lengthening, pausing and their
combination, as well as the special way of boundary pitch movement that including the variation
of pitch threshold and pitch range. As a typical tone language, the boundary information in
Mandarin Chinese not only show the universals existed commonly in other languages, but aso
characterized by its own property. The main points is that the basic rhythmic unit is disyllabic



and trisyllabic chunk, and the specific form of pitch movement must be restricted by its tonal
features. The results summarized above should be particularly of benefit to the practice of
segmentation in speech recognition and the connection in speech synthesis.



