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University of Hawaii 

Some Experiments on Chinese (Mandarin) 
Tone Sandhi* 

By YAO SHEN, Honululu 

The present paper concerns the phonetic nature of morpho- 
phonemic Tone-2 of Mandarin Chinese. It deals with the morpho- 
phonemic Tone-2 derived from lexical Tone-3 in sequences of 33 
when the second lexical 3 occurs as a neutral tone or Tone-0. 
Spectrograms of reduplicated forms are used to determine the pho- 
netic nature. The speakers are two women whose first language is 
Mandarin Chinese. 

It is generally said that the phonetic nature of lexical Tone-2 is 
mid-high and that of lexical Tone-3 is mid-low-high. The phonemic 
distinction between these two tones is either time or frequency or the 
“low”, which will be called the “dip” in this paper, in Tone-3. It is 
fairly unknown, however, that Spectrograms show that either tone 
can be longer or shorter than the other in time, either tone can be 
higher or lower than the other in frequency, and both tones have a 
clip. The distinctive features can now be described as follows: 
l. Tone—3 dips late; Tone-2 dips early. 2. Tone—3 dips more; Tone-2 
dips less. 3. Tone-3 rises less from vocalic-start to the end; Tone-2 
rises more. (See A for Tone-3 and B for Tone-2.) 

In a sequence of two lexical 3’s: 33, the first 3 can occur as 
morphophonemic 2. The sequence is then morphophonemic 23: 
M23. It has been found that this morphophonemic 2 of M23 also 
has the same three distinctive features as lexical 2. (See C.) The 
results of the above study which concerns the phonetic, phonemic, 

* Indebtedness goes to Mrs. Jessica Chao, one of the two Mandarin speakers; Miss 
june Shoup of Communication Sciences Laboratory, University of Michigan, Ann Arbor, 
Michigan; Mr. Leslie Hanzely, electronic technician of Institute of Languages and Lin- 
guistics, Georgetown University, Washington, D.C. 
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and morphophonemic 2 were presented in a paper by the present Description 
writer at the First World Congress of Phoneticians in Tokyo, Japan, . . . 
August, 1960, and the paper was published in Study qf Sounds, 1' fixmfalégaf 210 (EPS audit—{sea (ÊCCIIÎI’ Ghand’ll‘g. . Volume IX (1961) Tokyo Japan 2. 2 o . aso lps an rlses.( ee. an J.) 1s d1sagrees 

. ’ ’ . ° with the descrlptions given by Chao and Martm and in MandarinReader. In a different context alex1ca13 followed by another 3 can occur 3 M3 of M30 dips but does not rise (See D and E ) This 

;;ejrylgf‘lie 1113133323133? niigoaliefpjerlzalgzgfldomofi:3’." 3:1;{333 agrees wiilh Ehe descriptioÄI; giiven lg (imo and Martin but does not 
, , . . . . 

itch”. This M3 ofM30 has been described by Y. R. Chao and Samual agree W" l at €… m ‘.m “”” "“ " . _ 
Martin to have a“ dip but with no rise. Mandarin Reader describes it as A B ° _ ° E F G H ' J 
the same as lexical 3, that is, it rises after the dip. … m 

A lexical 3 followed by another 3 can also occur as morpho- … zoo 
phonemic 2 followed by Tone—0: M20. For example: swoyi “conse- m w 
quently”, syaujye “Miss”, keyi “can or be able to”. This M2 of m :00 
M20 has been described by Chao and Martin andin Mandarin Reader M 100 
to have no dip. . m wo 

This present work is to see if the morph0phonemic 2 of M20 has „ 
a dip. If it does not, then the M2 of M20 is different from the M2 . °° .. 
ofM23. Ifit does, then is it like M3 ofM30 or is it like M2 ofM23? ‘° . 

Procedure: Minimal pairs Of lexical Tone-3 and Tone-2 Of the oo o.| 0.2 o.; 0.4 o.: o.; a.? o.: 0.9 1.0 1.1 1.2 s.: 1.4 1.5 1.3 1.7 1.11 |.» :.o 2.1 a.: &: 

same finals were used, since the above mentioned study has proved Fig- 1- Spectrographic illustrations- 
that the tone occurs in the “final’_’‚ that is, somewhere between the _ 
vocalic—start and the end. Anabms 

.::-:: h Spectrogramts similar to the following were run, and. the 10th -. 1. M2 of M 20 (H and ]) is not like Tone-3 in isczlgtiondgäg. 
. armomcs were race . ° ' f M30 an . g...-.; , _ E 2. M2 of M20 (H and J) is not like M3 0 

; D hl. Leïâl 3 followed by “de”: M30. Example: syede “written”. ; & M2 of M20 (H and ]) is like Tone-2 in isolatioä (1])3). 
232.22: s ows ° ° ° * ° _ _ _ 4, M2 of M20 (H and J) ls hke 2 m 20 (F, G, an . 
. . t 2;, IÈeîuphcïIeg forms of 3: M30. Example: JYejye «elder 5. M2 of M 20 (H and ]) is like M2 in M23 (C). 
; SIS er . S OWS . ' E 

F 113. Le2xical 2 followed by “de”: 20. Example: syede “oblique”. Conclusion: Morphophonemic 2 of M20 derived from 33 dips : E 
s ows . . ; 

5:59! and r1ses. ' £33 
4. Reduplicated forms of 2: 20. Example: syesye “babytalk for _ .. ï- ??; ËEË, 

: ‘ShOCS, „ .  G ShOWS 2 . Author’s address: Dr. Y. Shen, University of Hawaii, Classroom Bldg. A, Honolulu 14 (Hawaii). _ È: 

' 5. Reduplicated forms of 3: M20. Example: syesye “write a _- 
bit”. H shows M2. Discussion 

: 6. Reduplicated forms of 2 in a stream of speech: 20. Example: _ be Chinese ioncs2 and 3 ; ’: .- 
‘ f _ changchang “taste a bit” in lai ‘changchang’ hauchr bu hauchr h 137651230”?(Eafltlburgß)aäleil€;°ä‘zgntädäfäää‘ffi att‘rflfrgheme s that begin with ' ; 

“Come to ‘taste a bit’ to see if it tastes good or not”. I shows 2. 3 °“ me n." ps"? one I 1 1 ' . =” 
.-s.=::-= 1 wh1 h I t g = Zero + vowe ). . . . $ 

E 7. Reduplicated forms of 3 in a stream of speech: M 20. Example: a vow; {eætcfor thwneseecaîes the distinction from a dlp might not hold. .. E ;. Ê 

1 tangtang “lie down a bit” in shangfeng ‘tangtang’ jyou hau le E E 
“Cold will get well if ‘lie down a bit’”. _] shows M2. '1 E 
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