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ABSTRACT

Tradilional representations of Mandarin tones have provided valuable descrip­

tions o.' Mandarin tone sandhi processes. However, none of them  has been able to  

to associa te  these processes in a principled way, or to explain why they  occur a t  

all. In co n trast, I have proposed in this d issertation  a unified analysis of Mandarin 

tones and tone sandhi, with an em phasis on the revelation of th e  na tu re  of these 

tones and processes. Specifically, I have found tha t Mandarin tones are  m ost op ti­

mally rep resen ted  as follows:

Tone 1 Tone 2 Tone 3 Tone 4 Tone 0
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Under such a represen tation , all Mandarin tone sandhi processes (i.e. the  sec ­

ond, th ird , and fourth tone sandhi processes, and the neu tra l tone sandhi process 

th a t has been uncovered in this study) can be uniformly accounted  fo r by the fo l­

lowing Tone Reduction Principle:

( 0 . 2 ) .  Tone  R e d u c t i o n  P r i n c i p l e  

C l a u s e  A:
I n  normal  s p e e c h ,  r e d u c e  a t o n e  by one  toneme i f f  i t  i s  
i m m e d i a t e l y  f o l l o w e d  by  a n o t h e r  t o n e  w i t h i n  t h e  same  
p r o s o d i c  f o o t .

C l a u s e  B:
In  f a s t  s p e e c h ,  r e d u c e  a t o n e  by one  toneme i f f  i t  
i s  i m m e d i a t e l y  p r e c e d e d  by  a n o t h e r  t o n e ,  and a t  t h e  
same t i m e  i m m e d i a t e l y  f o l l o w e d  by a n o t h e r  t o n e  w i t h i n  
t h e  same p r o s o d i c  f o o t .
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This Tone Reduction Principle functions to  shorten a tone in duration by the 

following im plem entation rules:

( 0 . 3 )  . T T T
/ l \  + / h  + /  \  /  T

tml  tm2 tm3 tml tm2 tm3 tml  tm2

T T T
/  \  + /  \  l / T _____T

tml  tm2 tml tm2 tm2

With these  two rules, Mandarin tone sandhi processes can be described by the

following derivations:

( 0 . 4 ) .  a .  The f o u r t h  t o n e  s a n d h i  (4TS)

ip ip T T T T

/ K  + / l \  + / \
H M L  H M L  HM

b .  The t h i r d  t o n e  s a n d h i : A  ( 3 T S (A ) )  
ip fp T T T T

/ l \  4. /IH 4. / \
L L M  L L M  L L

c . The t h i r d  t o n e  s a n d h i : B  ( 3 T S ( B ) )

fp jp T T T T
/ l \  / l \  ♦ /IH /1\  + /  \  / | \

L L M  L L M  L L M  L L M  L L L u M

d .  The s e c o n d  t o n e  s a n d h i  (2TS)

T T T  T T T  T T T
/ l \  + I

M H H M H H H

e .  The n e u t r a l  t o n e  s a n d h i  (OTS)

ip ip T T T T
/ l \  I + /IX I + /  \  I

L L M  L L L M  L L L  L

While the  im plem entation rules in (0.3) produce gram m atical resu lts  in all o th ­

er cases, they  yield outputs, in the  cases of 3TS(B) and OTS, th a t v io late the fo l­

lowing O C ? re la ted , Mandarin specific WFC:

-  in -



( 0 . 5 )  . * T T
l \  r\
X X

where  % = H, M, or  L 

Therefore, these two outputs obligatorily undergo the following OCP repairs 

((a) for STS and (b) for OTS):

( 0 .6 ) .  a T T
I X r\
L L
+
M

T T
I X y | x
L L

r
M

In brief, all the Mandarin tone sandhi processes are fundam entally  tone reduc­

tion processes, the  resu lts of which may be subjected  to  fu rth e r m odification 

should they turn out to be violations of certa in  WFCs. In addition to  the  ru les and 

derivations presented  above, the analysis proposed also contains a theory  of 

tonem es as tim ing units, a theory of Mandarin syllable w eight and quan tity , and a 

theory of the diachronic im plications of the  analysis.
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C hapter 1 

INTRODUCTION

The most well-known fea tu re  of the Chinese language is probably that it is a 

language w ith phonemic tones. Although Chinese tones (or tones in languages in 

general) have suffered  re la tive  neg lect in the history of generative phonology, the 

la st decade has w itnessed a steady grow th of in te rest in th e ir study. Largely 

inspired by the recen t theo re tica l advances made in generative phonology, in par­

ticu la r, by the  advent of non-linear phonological theories such as autosegm ental 

phonology (Goldsmith 1979, 1990, Lieber 1987), m etrical phonology (Liberman and 

P rince 1977), and prosodic and sentence phonology (Selkirk 1978, 1984, 1986; 

Kaisse 1985, Kaisse and Zwicky 1987, M cCarthy 1982, M cCarthy and Prince 1986, 

Nespor and Vogel 1983, 1986, Vogel 1984, Zwicky 1985), this increased in te res t has 

resu lted  in a sizable number of studies being conducted with an exclusive focus on 

Chinese tones.

Within th e  fields of prosodic and sentence phonology, for instance, Chinese 

tones and th e ir  w ell-noted sandhi processes have been re-investiga ted , this tim e, 

from  a more global perspective. Earlier, Cheng (1973) had made the bewildering 

observation th a t although Mandarin tone sandhi processes always occur within an 

iso la ted  s tring  of two syllables, the ir application becom es som ething of a puzzle 

when more syllables are  added to  the string. Specifically, when the  string  becom es 

longer, the  application of the  tone sandhi rules becom es somehow controlled  by 

the su rface  syn tac tic  s truc tu re . Despite the intriguing nature of Cheng’s observa­

tion, the  syntax-tone rela tion  has rem ained elusive and in trac tab le  for two dec­
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ades, due apparently  to the lack of a viable tool for its study. This situa tion , how­

ever, has g rea tly  changed since the theories of prosodic and sen tence phonology 

cam e into being. Armed with these theories, many studies have been conducted, 

probing into the syntax-tone rela tion  not only in Mandarin but in o th e r Chinese 

languages as well (Chen 1990, Cheng 1987, Chung 1992, Hung 1987, Lin 1990 and 

1991, Shen 1986, Shen 1988, Shih 1986, Selkirk and Shen 1988 and 1990, Wright 

1983, and Zhang 1988). These studies have added much to  the cu rren t understand­

ing of the in teraction  in question. For instance, one major understanding th a t has 

been advanced by these studies is th a t Chinese tone sandhi ru les do not exactly  

apply on syn tactic  brackets, as they  had been thought to, but ra th e r , on some kind 

of an in term ed iate  prosodic s tru c tu re  com pletely or partia lly  p ro jec ted  from  the 

sy n tac tic  s tru c tu re .

Besides being approached externally  in term s of the domains of th e ir  sandhi 

behavior, Chinese tones have also been tackled from within. The age-old question 

of how Chinese tones should be most optim ally represen ted  by a phonological fe a -  

tu ra l system  is raised again in light of the newly-developed au tosegm enta l phonol­

ogy. Not exactly  surprisingly, the inquiry in this direction has led to  th e  conclusion 

th a t Chinese tones are  essentially  autosegm ental (Yip 1980a). A concep t newly 

developed by Goldsmith (1979), the term  "autosegm ental" re fe rs  to  th e  s ta te  of a 

phonological fea tu re  not behaving com pletely in accordance vnth the re s t of the 

fea tu res , but showing independent or autonomous tra its . Since Yip's p ioneer work 

in 1980 (i.e. 1980a), there  have been a number of studies on th e  in terna l s tru c tu re  

of Chinese tones (Yip 1989a,b, Bao 1990, Shen 1985, Packard 1989, Zee 1991).

In sp ite  of the  increased in te res t and the large number of studies th a t have 

em erged as a resu lt of it, a review of the lite ra tu re  still reveals som e problem s (or 

gaps) in the  study of Chinese tones. G enerally speaking, tones can be approached
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from a t least two d ifferen t perspectives. They can be studied in te rm s of their 

in ternal represen ta tion , or they can be tackled in term s of their sandhi processes. 

The sandhi processes can them selves be approached in two fashions. They can be 

analysed to  i.nswer the question of where they actually occur in a phrase or sen 

tence . A lternatively , they can be exam ined internally to see what exactly  hap­

pens when they  actually  occur; namely, what the exact nature of these sandhi pro­

cesses is, or why tone sandhi processes occur a t all within those specifiab le 

domains.

However, for some reason or o ther, the overwhelming m ajority of the recen t 

studies on Chinese tones focus exclusively on the problem of the dom ains of Chi­

nese tone sandhi, conducted within the prosodic and sentence phonology. R ela tive­

ly few exam ine the in ternal rep resen ta tion  of Chinese tones. In addition, none of 

these  stud ies has a ttem p ted  to  explain why Chinese tone-sandhi processes occur. 

Although it  may be true  th a t the  studies of the tone-sandhi domains may, to  a 

large e x ten t, ignore the in ternal s tru c tu re  of the pertinen t tone, the exac t shape 

of the  tone sandhi rule for which the  domains of application are sought crucially  

depends on an optim al rep resen ta tion  of the pertinen t tone. Such a re la tion  

betw een rep resen ta tion  and processes is due to  an understanding recen tly  reached 

in non-linear generative phonology. According to this understanding, phonological 

rep resen ta tio n  is more fundam ental than phonological processes in the sense th a t 

configuration of adequate rules of phonological processes (such as tone sandhi 

rules) crucia lly  depend on an optim al represen ta tion  of the  elem ents (such a r  tone) 

involved in th e  phonological processes.

A nother general problem in the studies of Chinese tones is th a t most of the 

studies cover in theory  all of the tonal system s of the Chinese languages. 

Although such a coverage within a single work of the varied (though closely r e la t­
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ed) languages may not in itse lf p resent a problem , it does point to a lack of serious 

e ffo rts  in more focused, in-depth studies of ju st one of the languages covered 

under the proposed theories. One major ch a rac te ris tic  of these rece n t studies is 

th a t they are all theory-driven, which is not surprising given th a t they  are  all 

inspired by the rela tive ly  recen t availability  of non-linear phonological theo ries. 

Being theory-driven is again not questionable in linguistic studies. However, when 

a study is both theory-driven and a t the sam e tim e ta rg e ted  a t a large a rray  of 

various (though closely-related) languages, the validity  of the theory em erging 

from it may need to  be fu rther verified . One natu ra l way to  verify  such a theory  

is, of course, to  conduct in-depth studies of the individual languages covered by it.

Tne general purpose of this d issertation  is defined accordingly. It is to  conduct 

an in-depth study of one of the Chinese languages: Mandarin. Specifically, th e  pur­

pose is twofold: to  investigate (1) the nature of Mandarin tones, nam ely, th e  rep ­

resen ta tional aspect of Mandarin tones, as well as (2) the nature of M andarin tone 

sandhi processes.

As implied in the above discussion, th e  rep resen ta tiona l aspect of M andarin 

tones has not received  substan tial, close-up study in genera tive  phonology. F ur­

therm ore, no studies have dealt w ith the  ex ac t na tu re  of the  Mandarin tone sandhi 

processes, though much has been theorized  w ith regards to  w here, given a string  

of syllables, they  will occur. However, th e  fa c t th a t Mandarin tone sandhi varies 

in natu re from tone sandhi in o ther Chinese languages has been no ted  in several 

studies (Chen 1990, Zhang 1989 among others). But w hat exac tly  is m eant when 

Chen rem arks th a t Mandarin tone sandhi processes a re  basically phonetic in na tu re  

while those in o ther Chinese languages are  not? To answ er th is question, i t  is 

obviously necessary  to  know firs t of all the  true  na tu re  of Mandarin tones and tone 

sandhi processes.
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The organization of this d issertation  is as follows: the rem aining sections of 

th is chap ter provide some prelim inary inform ation about the focus of this study 

and the  d a ta-transcrip tion  conventions adopted in it. In C hapter 2, a general sur­

vey of the  lite ra tu re  on tonal representation  is conducted. One study briefly 

review ed (see § 2.6) has special im portance to the present study. It is Goldsmith's 

(1979) A utosegm ental Phonology. In fac t, the review of Goldsmith's work is also 

m eant to introduce th e  basic theo re tica l fram ework used in the analysis proposed 

in th is d issertation . Within the lite ra tu re  on Chinese tonal represen ta tion , Yip's 

(1980a) work stands out as v irtually  the only one th a t is both com prehensive and 

conducted within th e  cu rren t non-linear phonology. However, it is dem onstrated  

in C hap ter 3 th a t Yip's four-level, reg is te r-fea tu re  tonal system  lacks m otivation 

from  Mandarin. F urther, in C hapter 4, 5 and 6, it is shown th a t Mandarin tones are  

best analysed in te rm s of a th ree-level system , w ith which a unified analysis of 

th e  Mandarin tone sandhi ru les becom es fo r the  firs t tim e possible. The th ree - 

level system  is spelled out in C hapter 4. C hapter 5 discusses an im portant theo­

re tic a l concept, a concept concerning segm ent tim ing. This concept constitu tes  an 

in teg ral p a rt of the  theory  proposed in C hapter 4. C hapters 6 probes into the  

n a tu re  of the Mandarin tone sandhi processes, and a unified account of them  is 

proposed in it . F u rther support fo r the  proposed Mandarin tone sandhi analysis is 

draw n from  elsew here, including historical evidence th a t involves o ther Chinese 

languages. The discussion of this fu rther evidence is provided in the  la st chap ter.

1.1 The Chinese Languages

There has been much controversy concerning w hether to  speak of the Chinese 

language in th e  singular or the Chinese languages in the  plural. It is generally  

known th a t Chinese has eight branches. The controversy is hence over w hether to
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regard  the  eight branches as d ialects of a single language or languages them selves. 

The major argum ent for the la t te r  position is based on the C riterion  of Mutual 

In tellig ib ility  (Steinbergs 1987). By this criterion , two linguistic en titie s  are  dia­

lec ts  if they are  mutually understandable; otherw ise, they are languages. Since the 

eight branches of Chinese are m utually unintelligible, they should then be regard­

ed as languages.

An argum ent for the opposite position is th a t these branches of Chinese are 

m utually unintelligible prim arily because they have significantly  d iffe ren t phono­

logical s tru c tu re s . When it com es to morphology and syntax, re la tiv e ly  li t t le  d if­

feren ce  is found among them . O ther argum ents for the  opposite position are  

drawn on language-external fac to rs  such as th a t all these branches share  th e  sam e 

w ritten  form , and th a t all the  speakers of Chinese are of the sam e ethn ic  origin, 

sharing th e  sam e history and cu ltu re  (cf. B axter 1992, D eFrancic 1984, Ram sey 

1987).

I do not wish to  join this argum ent here. In this p articu la r study, I will use 

"the Chinese languages" in the plural form . This choice is m ade in ligh t of th e  

considerations th a t the present study is a phonological study (and not a  morpholog­

ical or sy n tac tic  one), and the fa c t th a t, as ju st m entioned, these  branches of Chi­

nese are  significantly  d ifferen t phonologically. The choice of th e  p lural form  also 

re f le c ts  a p rac tica l consideration; 1 can then re fe r  to  the  sub-branches of one of 

these  Chinese languages as d ia lects, thus avoiding unnecessary confusion th a t is 

likely to  resu lt if the term  "d ialect" is used fo r item s a t both levels. The follow­

ing illu s tra tes  my use of the te rm s "d ialect" and "language".



( 1 . 1 ) .  The C h i n e s e  Lan gua ges  and D i a l e c t s

L a n g u a g e s  D i a l e c t s

1. Mandarin
( N o r t h e r n  D i a l e c t )

Mandar in
(S t a n d a r d  D i a l e c t )

Mandarin ( B e i j i n g )

O t h e r s

Wu Sh ang hai

O t h e r s

Gan Nanchang

O t h e r s

X ia n g Changsha

O t h e r s

5 . Ha kk a(Kej  i a ) M e i x i a n

O t h e r s

S o u t h e r n  Min Xiamen(Amoy)

O t h e r s

N o r t h e r n  Min Fuzhou

O t h e r s

Yue G u a n g z h o u ( C a n t o n e s e )

O t h e r s
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1.2 Mandarin as Standard Chinese

The list of the Chinese languages and d ialects given in the  previous section  

reveals one problem . T hat is, the term  Mandarin has been used sim ultaneously to  

mean th ree  things: Mandarin as one of the Chinese languages, Mandarin as the  

Standard D ialect, and Mandarin as any individual d ia lect (such as Beijing) of the  

Mandarin language. A question thus arises here as to  what I mean by claim ing 

th a t the present study focuses on Mandarin. Although the dem arcation  may not be 

te rrib ly  necessary when a morphological or a syn tac tic  study is concerned, it  is 

ra th e r  im portant in a phonological study. Especially in te rm s of tonal ca teg o ries , 

tonal values and tone-sandhi phenomena. Mandarin as a language can be qu ite  d if­

fe ren t from o ther Chinese languages. For instance. Mandarin has ca tego rica lly  

four tones, but C antonese, a Yue d ia lect, has as many as nine. Mandarin tone san­

dhi processes have been observed to  be basically  phonetic in n a tu re , while tone 

sandhi processes in o ther Chinese languages may re la te  to  morphology. Even the 

d ia lects within the  Mandarin language can d iffe r g rea tly  in th e ir  tonal shapes and 

tone sandhi processes. Although tone sandhi processes in the language of Manda­

rin may share the common fea tu re  of all being phonetic in n a tu re , they  n ev erth e­

less may be quite d iffe ren t from d ia lect to  d ia lect.

In th is study, the  focus is tru ly  on Mandarin as the  S tandard D ialect (MSD). 

Taken as the standard  Chinese in both the  People's Republic of China as well as 

the  Republic of China (i.e. Taiwan), MSD has been officially  defined in th e  Peo­

ple's Republic of China as a d ia lect whose pronunciation is based on th a t o f the  

Beijing d ia lect (though not identical to  it), and whose morphology and syntax a re  

based on the Mandarin language as a whole. This standard  d ia lec t is the  d ia lec t 

used by the  various broadcasting media, and is widely in use everyw here in China. 

In th e  non-M andarin areas, it is normally used as a "second language". In th is  dis-
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se rta tio n , I will use the te rm  Mandarin specifically for MSD, unless otherw ise no t­

ed.

1.3 The Minimal Domain

As I m entioned earlie r, linguists have found th a t Mandarin tone-sandhi pro­

cesses do not just occur w herever th e ir s truc tu ra l descriptions are  met; ra th e r, 

they  occur in some designated fashion on a prosodic s tru c tu re  built com pletely or 

partia lly  on the  su rface  syn tac tic  s tru c tu re . One a rea  of study on Mandarin tones 

is thus to  determ ine exac tly  how this in term ediate  s tru c tu re  is built on a given 

string  of syllables, so as to find out where exactly  on this string these tone sandhi 

processes actually  occur. Earlier, 1 have also m entioned th a t one of the  specific 

purposes of th is d isserta tion  is to  explore the nature of Mandarin tone sandhi. 

Such a focus o f investigation means th a t I am in te res ted  in why Mandarin tone- 

sandhi processes happen ra th e r  than where they happen. In o ther words, the 

p resen t investigation is lim ited  to  the minimal domain of Mandarin tone sandhi.

What then is th e  minimal domain of Mandarin tone sandhi? Can one c h a ra c te r­

ize it?  And how? These questions are easily answ ered if the  strings under scru tiny  

contain  only (isolated) tw o-syllable words or phrases (or th ree-sy llab le  words or 

phrases in the  case of the second-tone sandhi to  be discussed in § 6.2.4), since 

these  strings consist of the  minimal domains them selves. How then can one define 

the  minimal domain on longer strings? Fortunately , this definition has been pro­

vided by studies within prosodic and sentence phonology. In these studies (Shih 

1986 many others), th is minimal domain fo r Mandarin tone sandhi has been defined 

as a prosodic foot.

According to  Shih, the  prosodic foot is built by the following th ree  rules (p. 

110):
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( 1 . 2 ) .  F o o t  F or m at io n R u l e s

a .  Imm edi ate  C o n s t i t u e n c y :
Link imm edi ate  c o n s t i t u e n t s  i n t o  d i s s y l l a b i c  f e e t .

b .  Dup le  Meter:
S c a n n i n g  from l e f t  t o  r i g h t ,  s t r i n g  t o g e t h e r  u n p a i r e d  
s y l l a b l e s  i n t o  b i n a r y  f e e t ,  u n l e s s  t h e y  b r a n c h  t o  t h e  
o p p o s i t e  d i r e c t i o n .

c .  T r i p l e  Meter:
J o i n  any l e f t o v e r  m o n o s y l l a b l e  t o  a n e i g h b o r i n g  b i n a r y  
f o o t  a c c o r d i n g  t o  t h e  d i r e c t i o n  o f  s y n t a c t i c  b r a n c h i n g  
t o  form a su p e r  f o o t .

Although controversy s till exists in the exact details  of the  form ation  of a prosod­

ic foo t, th is controversy need not concern us here. The p resen t study will be lim ­

ited  to  the exclusive domain of a prosodic foot, regardless of how exactly  such a 

foot is defined, but assuming simply th a t it is already optim ally  defined in prosod­

ic and sen tence phonology.

There is one more c larifica tion  th a t needs to  be made here  regarding th e  min­

im al domain of a foot. As Cheng (1973) has observed, the  domain of M andarin 

tone sandhi becom es la rger as th e  tem po of speech increases (cf. § 7.1). This 

m eans th a t given enough speed, all the syllables (no m a tte r  how many) in a  m ulti­

syllabic sen tence may be com pressed into one single domain. In o rder to  keep the  

p resen t study within its  proper lim its, I will consider prim arily  the  minimal domain 

of a foo t under slow or norm al speech ra te .

1.4 Data Tranxription

Unless otherw ise noted, the  Mandarin d a ta  presen ted  in th is d isserta tion  will 

be transcribed  in the w riting system  of Hanyu pinyin  (henceforth  pinyin), th e  s ta n ­

dard Rom anized w riting system  officially  adopted in 1958 in the  People's Republic 

o f China. For the  last ten  or so years, this system  has becom e quite popular 

am ong linguists of Mandarin. In fa c t, it has v irtually  becom e th e  only system  of
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transcrip tion  in Mandarin linguistics. In this d issertation, not only will my own 

Mandarin d a ta  be presented in this system , Mandarin data c ited  from earlie r stud­

ies p resented  in o ther system s (e.g. Chao, 1968) will also be p resen ted  here con­

v erted  to pinyin -  unless otherw ise noted. The International Phonetic Alphabet 

symbols will also be used alongside of pinyin, where the ir 'e  becom es necessary. 

Following trad ition , these symbols will, however, be included in slashes / /  (or 

square b racke ts  D).



Chapter II

A REVIEW OF PREVIOUS STUDIES ON TONE

2.1 Introduction

One of the  m ost im portant th eo re tica l advances made in re c e n t genera tive  

phonology lies in its  sh ift of focus from rules to  represen tation . The idea is th a t 

only if the  represen tation  is co rrec t can optim al rules be form alized; the reverse  

is, however, not true . The lite ra tu re  review conducted in th is chap te r focuses 

accordingly on the phonological rep resen ta tion  of tones, especially , of Chinese 

tones.

A number of re levan t issues have been explored in the li te ra tu re  on tonal rep ­

resen ta tion . Among them  is, f irs t of all, what constitu tes a tonal fe a tu re . Specif­

ically, the question concerns: should the  universal se t of tonal fea tu re s  contain  

unitary  contour  fea tu res  such as [rising] and [falling], or should it contain  only reg­

is ter  (or level) fea tu res  such as [high] and [low]? In the cu rren t non-linear phonol­

ogy, this is a question of w hether the contour tones should be regarded  as indivisi­

ble units describable in term s of unitary  contour featu res, or be seen as being 

composed of a m ere sequence of level tonem es describable only in te rm s of reg is­

te r  fea tu res . These two positions are illu s tra ted  below using th e  Mandarin rising 

tone as an exam ple.

( 2 . 1 ) .  Example 

mà

Representation

a .  LH b .  [ + r i s i n g ]

12 -
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T raditionally, the (b) type of approach was widely adopted (e.g. Pike 1948, EH- 

m eleeh 1974, Schuh 1978), particu larly  with regards to Chinese tones (Wang 1967). 

However, this approach cam e under serious a ttack  in 1969 by Woo, who proposed 

th e  (a) type of approach instead, basing her proposal on evidence from Chinese. 

The cen tra l claim  of the (b) trea tm e n t was fu rther challenged by Goldsm ith in his 

Autosegm enta l Phonology (1979),^ with evidence from A frican tones. Yip (1980a), 

following Goldsmith, has developed the firs t non-linear represen ta tion  of Chinese 

tones, and just as in Goldsmith, her representation  tre a ts  the  contour tones as 

being composed of level tonem es.

In recen t years, however, a th ird  approach has been proposed by Yip (1989a,b) 

in an a tte m p t to  solve the  problem atic cases th a t cannot be reasonably handled by 

a  level-prim itive-only  analysis. The th ird  approach is, in a sense, a com prom ise: it 

is less strong than e ith er of the  two form er positions, with the basic claim  th a t 

although a t  one level, contour tones are  best accounted for in te rm s of sequences 

of level tones, they  may be describable a t  another level only if tre a te d  as prim i­

tive  units.

Besides the  issue of the contour tone trea tm e n t, another im portant focus of 

studies in the  a rea  of tonal rep resen ta tion  concerns the question of how tonal fe a ­

tu res  can b est be configured in th e  phonological represen ta tion . This is the  ques­

tion which eventually  led to  Goldsmith's (1979) revolutionary m odification of the  

genera tive  approach to  phonological fea tu re  represen ta tion . The m ajor question 

addressed in Goldsmith is w hether the tonal fea tu res  in some languages (or ra th e r  

ce rta in  fea tu res , not necessarily  tonal, in some languages) should be g ran ted  

autonom ous s ta tu s  and rep resen ted  separa te ly  from  the  re s t of the  fe a tu re s . The 

raising of th is question is in itse lf quite unconventional, as it implies th a t fea tu res  

a f te r  all may not necessarily always be bundled toge ther within the sam e sequence 

of fea tu re  m atrices.
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This question, however, has been considered resolved a f te r  Goldsmith's 

insightful work and many subsequent studies within the fram ew ork developed by 

him. These studies have argued cogently  and repeatedly  with evidence from v ari­

ous languages th a t tonal fea tu res (as well as some o ther non-tonal featu res) o ften  

need to  be represented  separate ly  from the re s t of the phonological fea tu res. 

Although the debate over the  possible autonomous s ta tu s  of th e  tonal fea tu res in 

the  rep resen ta tion  is largely se ttled , the  possibilities brought about by such a posi­

tion lead to  new questions to  be answ ered. One such question is; if  a tone is au to- 

segm ental in a language, w hat then  is the tone bearing unit (TBU) in th a t lan­

guage? Is it, say, the vowel or the  syllable? Again, le t me tak e  th e  Mandarin 

second-toned morpheme mâ "hemp" for an exam ple to illu s tra te  the  d ifference 

(The arrow s of the shape <- are  used simply to  highlight the fea tu re s  re levan t in 

the  p resen t discussion.):

C on to ur  T rea tm en t
( i ) .

( 2 . 2 ) .

a . segm ental trea tm e n t

L e v e l  T r e a t m e n t  
( i i ) .

_ m _ _  a _ _  m _ _ a _
|+ cons| 1-cons 1 1+ cons1 |- c o n s 1
l+son 1 1-h i  1 i +son j j - h i  1
l+nas 1 1+ lo  1 l+nas j l+ lo  j
j+ lab  1 1+bk 1 j+ lab  j j+bk j
1 -con tl 1 j - c o n t1 1 : 1

+ r i s e | <- j+hi j <—
- f a l l l  <-
_ : _i

| —lo  1 <—

autosegm ental tre a tm e n t : vowel as TBU

_  m _ _  a _ _  m _ _  a __
1+cons1 -co n s 1 1 +cons1 |-c o n s  ! m elodic
l+son ! -h i  j j +son j j - h i  j
l+nas 1 +lo 1 j +nas 1 j+ lo  i
j+ lab  I +bk 1 j+ lab  j 1+bk 1
1-c e n t I 
1 . 1

: 11
j-c o n t j 
1 1 : 1 1 II -  :

_  1 _
l_ : - I I— •

/  \
+ r i s e 1
- f a l l l |+ h i~ 1 | - h i  1 to n a l
_ • _ 1 L _1 L _l
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autosegmental treatment: syllable as TBU

_  m _  _  a _ m _ a
l+consl |-cons| l+consl 1-cons 1
l+son 1 j-hi ! l+son 1 1-hi 1
l+nas 1 l+lo 1 l+nas 1 1+ lo 1
1+lab 1 j+bk 1 1+lab 1 1+ bk 1
j-contl 1 : I 
1 . 1 1 1

j-contl 1 
1 - 1 1

: 1
1 _  • 1 1 _  • —  ' 

\ / \
0 a

_ 1 _ _ /.. _\ _
1+ r i s e 1 1+hi 1 -hi 1
1- f a l l l L  _ l _ _!

me l u d i c  11 PI

t o n a l  t i e r

As illu s tra ted  above, there  are in theory  a t least four possible trea tm en ts  

w ithin the  non-linear approach (b and c). If one re jec ts  the trea tm e n t of contour 

tones as consisting of level tones only, the re  still rem ain two possibilities (i.e. bii 

and cii).

O ther issues concerning tonal rep resen ta tion  include how many levels should 

be distinguished in the  tonal system  of a given language or languages. It seem s 

th a t in m ost of the  A frican and N orth A m erica tonal languages, two is the answ er. 

For C hinese-like o rien ta l languages, however, several theories have been pro­

posed, covering a wide range from  th ree  levels in Halle and Stevens (1971), four 

levels in Yip (1980a) and Gruber (1964), to  five levels in Sampson (1969), Maddie- 

son (1972),^ Wang (1967), and Woo (1972).^ For a given individual language, the 

hypothesis can be quite diverse as well. For instance. Mandarin tones have been 

analyzed as con trasting  th ree  levels (Woo 1972, Zee 1991), four levels (Yip 1980a), 

and five levels (Chao 1968).

In the  re s t of this chapter, 1 will briefly  review  the  major stud ies on tones, 

particu la rly  with respec t to  th e ir  positions in the issues m entioned above, it 

should be noted, however, th a t all studies do not bear on all the  issues, which 

m eans th a t, in the  course of th e  review , 1 will focus on one or another of the 

issues where i t  becom es pertinen t for discussion.
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2.2 P ike (1948)

One major ch a rac te ris tic  of Pike's study of tones th a t is of special concern 

here is th a t Pil'e is probably the earlies t proponent of the  trea tm e n t of contour 

tones as units. In his now classic work on tone, Pike clearly  distinguishes two 

types of tonal languages, level-tone languages such as Mixteco (a language of 

southern Mexico), and contour-tone languages such as Chinese. Pike argues th a t 

while the contour tones in level-tone languages may be sequences of level 

tonem es, in the description of the contour tones of the contour-tone languages, 

"the basic tonem ic unit is gliding instead of level (p. 8)." Pike gives fu r th e r  com ­

parison betw een a contour-tone language and a reg is te r-to n e  language, and 

observes th a t in a contour-tone language (Pike 1948, p.8),

1. The u n i ta ry  con tour g l id e s  cannot be in te r r u p te d  by morpheme
b ou n d arie s  as can the  nonphonemic compounded ty p es  of a r e g i s t e r  
system .

2 . The beg inn ing  and ending p o in ts  o f th e  g l id e s  o f a co n to u r sy s ­
tem cannot be equated  w ith  le v e l  tonemes in  th e  same system , 
w hereas a l l  g l id e s  o f a r e g i s t e r  system a re  to  be in t e r p r e te d  
phonem ically  in  term s o f t h e i r  end p o in ts .

3. In  th e  p rin te d  m a te r ia l  exam ined, con tour system s had o n ly  one
toneme per s y l la b le ,  w hereas some of th e  r e g i s t e r - to n e  languag­
e s .. .m a y  have two or more tonemes per s y l la b le .

Based on these observations, Pike concludes th a t

" in  a pure con tour system , th e  g l id e s  a re  p h o n o lo g ic a lly  

u n i ta r y ,  m orp h o lo g ica lly  s im p le , and not s t r u c t u r a l l y  r e l a t ­

ed to  a system  o f le v e l  tonem es; th e  g l id e s  a re  minimum 

s t r u c t u r a l  u n i t s  o f le n g th  in  words and s y l l a b l e s ."  (p .8 )

One fea tu re  in Pike th a t is worthy of rem ark here is his use of th e  te rm  

tonem e, which is used to  re fe r to  a minimal component of a syllable tone. His uni­

ta ry  tre a tm e n t of contour tones is also re flec ted  in his use of this te rm ; unlike
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the minimal tonal com ponent defined to  be always level in cu rren t genera tive  pho­

nology, his tonem e may be an atom ic contour in itself. Thus, according to him, a 

tone of a syllable typically contains one level tonem e in a reg is te r-to n e  language, 

but a single contour toneme in a contour-tone language. However, just as a tone 

in a reg is te r-to n e  language may occasionally contain two level tonem es, resulting 

in a sim ple glide, so may a contour tone in a contour-tone language contain  two 

contour tonem es, resulting in a complex contour tone (i.e. a concave or convex 

tone).

For some reason or o ther. Pike's te rm  tonem e  as a minimal com ponent of a 

tone has not been adopted among la te r  tonologists, although it clearly  allows for a 

useful (and necessary) distinction to  be made more explicit betw een the tone a t 

the  syllable level and th a t a t  the sub-syllable level. Normally, tonologists simply 

use tone fo r units of both levels. The re luc tance to use the term  "tonem e" is 

probably due to  the  g rea t com plexity in the possible in ternal s tru c tu re  of what 

may be called  a  tone in the various tonal system s in human languages.

2.3 Chao (1930  ̂ 1968)

It is probably safe to  say th a t Yuen Ren Chao is the fo re fa th e r of contem po­

rary  linguistic studies of Chinese. One particu larly  outstanding contribution he has 

made to  these  studies is the scale of five p itch  levels he developed fo r tonal re p ­

resen ta tio n . An in teresting  phenomenon one will not fail to  notice in reading lite r  

a tu re  on Chinese tones is th a t phenologists of Chinese may each argue for a quite 

d iffe ren t theo ry  of Chinese tonal analysis, but when it com es to the introduction 

of tonal d a ta  a t  the  ou tset of th e ir study, they alm ost invariably choose Chao's 

five-level schem e for the task, no m a tte r  how much more advanced and insightful 

their theo ries  may be. In what follows, I will illu stra te  Chao's schem e using the 

Mandarin tones as an exam ple.
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( 2 . 3 )  . Tone 1 Tone 2 Tone 3 Tone 4

• j -

4 -
3 -
2 -

1-

/  \
/  \

/  /  \
\  /  \  

\ /  \

Chao's schem e, as is illu stra ted  above, divides the human vocal range into five 

levels, with the firs t and the fif th  marking respectively  the  low est and the h ighest 

p itches a speaker reaches in norm al speech production. H ere the term  "norm al" is 

c i t 'c a l  since the scheme does not deal with unusual p itch  levels th a t,  fo r 

instance, are raised higher than the fif th  in singing or due to  a ffec tiv e  fa c to rs  

such as anger or joy.

On Chao's scale , the  firs t Mandarin tone (being the f irs t or any o ther num ber 

m erely by convention) s ta r ts  a t  the top of the speaker's p itch  level (m arked as lev­

el 5) and rem ains so for a ce rta in  period of tim e. The second s ta r ts  in the  middle 

(level 3) of the vocal range and rises sharply to  the  top. The th ird  is a more com ­

plex one. It f irs t drops from level 2 to the low est p itch  level (level 1) and then  ris ­

es again to  the middle point. Based on the  readings on th is scale , Chao re fe rs  to  

the  four Mandarin tones by the  number com posites such as (55) fo r the  f irs t  tone , 

(35) fo r the second, (213) for the third and (51) for the  fourth .

Chao's scale  readings also have had im pact on the  kind of d iac ritics  th a t  have 

been adopted to  mark Mandarin tones. For instance, th e  four d iac ritics  used in 

the  Rom anized Chinese w riting system  pinyin  a re  no t to ta lly  a rb itra ry  symbols. A 

com[,arison betw een these d iacritics (shown below in column (a)) and Chao's 

schem e reveals th a t each d iacritic  has the sam e contour shape as the  shape of th e  

tone rep resen ted  on Chao's scale;
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( 2 . 4 ) .  ( a )  (b) ( c )
p i n y i n  number g l o s s

c o m p o s i t e s

mâ ( 5 5 )  "mother"
mâ ( 3 5 )  "hemp"
mâ ( 2 1 3 )  "horse"
mà ( 5 1 )  " s c o l d "

One unique ch a rac te ris tic  of Chao's system  is th a t it is a scalar ra ther than a 

b inary -fea tu re  system . This ch arac te ris tic  distinguishes Chao's from all la te r  

analyses of Chinese tones. A nother characteristic  of Chao's th a t is worth men­

tioning is th a t it is basically an analysis th a t recognizes contour tones as units. Of 

course, when Chao's theory  was firs t developed (1930), th e re  was not yet an 

aw areness of a distinction betw een the two approaches to  the represen ta tion  of 

contour tones. In fa c t,  no discussion of the issue was made in his work 36 years 

la te r  (1968). N evertheless, Chao's theoretical orien tation  with regard  to this issue 

can be described w ith fa ir  am ount of certa in ty . As Bao (1990) has rem arked,

" i n  C h a o ' s  n u m e r i c a l  r e p r e s e n t a t i o n ,  t h e  t o n e s  a r e  c o n c e i v e d  

t o  be  s i n g l e ,  a t o m i c  e n t i t i e s .  53 d o e s  n o t  im p ly  t h a t  t h e  

h i g h  f a l l i n g  t o n e  i s  composed o f  t h e  h e i g h t  p o i n t  5 f o l l o w e d  

by t h e  mid p o i n t  3 .  53 i s  a u n i t a r y  h i g h  f a l l i n g  t o n e , . . . a n d  

3 1 ,  a u n i t a r y  lo w f a l l i n g  t o n e . "  ( p . 21)

2.4 Wang (1967)

If Chao's theory  is "p re-theoretica l" , Wang is the  f irs t to  develop a tonal rep ­

resen ta tio n  fo r th e  Chinese tones, couched in the then re la tive ly  new model o f 

genera tive  linguistics. In fa c t ,  Wang's study rep resen ts the next major work on 

Chinese tones a f te r  Chao, and it pioneers generative research  on the then linguis­

tica lly  l i t t le  known phenomenon called tone.
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A departu re  Wang makes from Chao is th a t he is an exp licit proponent of a 

unitary  analysis of contour tones. Within the  generative school, Wang devises the 

f irs t se t of binary featu res specifically  for tonal represen ta tion . This se t of fea ­

tu res contains unitary contour fea tu res  as well as reg ister fea tu re s . In all, Wang 

develops seven binary tonal fea tu res , four contour fea tu res: [rising], [falling], 

[contour], and [convex], which a re  to  rep resen t the contours of various tones, and 

th ree  reg is te r featu res: [high], [central] and [mid], which are  to  define five levels 

of tones. The five levels of tones are  defined as follows:

( 2 . 5 ) .  [ h i g h ]  [ c e n t r a l ]  [mid]
( 5 5 )  + -  -
( 4 4 ) +  + —
( 3 3 )  _ + +
( 2 2 ) +
( I I )  -  -  -

In Wang’s fea tu re  system , the  four tones of Mandarin can be rep resen ted  as in

(2.6). It should be borne in mind in reading (2.6) th a t Wang's system  is intended not 

ju s t for M andarin, and there fo re , some of the fea tu res  in (2.6) m ay no t appear as 

m otivated  as they actually  are:

( 2 . 6 ) .  Tone 1 [ - r i s i n g ,  - f a l l i n g ,  - c o n v e x ,  - c o n t o u r ,
( 5 5 )  + h i g h ,  - c e n t r a l ,  - m i d ]

Tone 2 [ + r i s i n g ,  - f a l l i n g ,  - c o n v e x ,  + c o n t o u r ,
( 3 5 )  + h i g h ,  - c e n t r a l ,  - m i d ]

Tone 3 [ + r i s i n g ,  + f a l l i n g ,  - c o n v e x ,  + c o n t o u r ,
( 2 1 3 )  - h i g h ,  - c e n t r a l ,  - m i d ]

Tone 4 [ ^ f a l l i n g ,  - r i s i n g ,  - c o n v e x ,  + c o n t o u r ,
( 5 1 )  + h i g h ,  - c e n t r a l ,  - m i d ]

While the  m otivation behind the  use of the  featu res [rising], [falling], [contour] 

and [high] appears quite stra igh t-fo rw ard , his postulation of th e  re s t  of the  fea ­

tu res  needs a  l i t t le  explanation. It seem s th a t in order to  rep re sen t a com plex 

contour tone (i.e. concave, convex, e tc .), which contains both rising and falling 

com ponents, Wang uses the fea tu re  [convex] to  ensure the desired  o rder of the ris­
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ing and falling  com ponents. Wang's use of the fea tu res [central] and [mid] seem s 

a t f irs t sight redundant. Their co n trast, however, is to  distinguish the  tones 22, 33 

and 44. A tone w ith a value of 22, for instance, is [+central, -m id, +high]; one 

with a value of 33 is [+central, +mid, -high]; and one with a value of 44 is [+cen- 

tra l, -m id, -high].

It seem s th a t  Wang was not only the  f irs t, but also the last to  have developed 

and used contour fea tu res  explicitly  and in a ra th e r system atic way for tonal anal­

ysis. Although not long a fte r  his work, his approach of trea ting  contour tones as 

units gave way to  a new approach which considers contour tones as special form s 

of level tones, nonetheless, the plausibility of the form er approach has yet to be 

judged. R ecen t studies by Yip (1989a,b), fo r instance, have found th a t a t  least a t 

some level in som e Chinese languages, contour tones should be tre a te d  as units. 

Sim ilar findings are  also made in the present study (cf. § 4.2.4.).

2.5 Woo (1972)

The stud ies I have reviewed so fa r  all share more or less the common fea tu re  

of rep resen ting  contour tones in a  unitary  way. This assumption is f irs t challenged 

by Woo (1972). Woo's fea tu re  system  for tonal analysis assumes a to ta l of th ree  

fea tu res , [high], [modify] and [low], all being reg iste r fea tu res. These fea tu res  

combine to  y ield  five level tones, ju st as Wang's level fea tu res  do. These five lev­

els a re  shown below (Wco, p.71):

( 2 . 7 ) .  [ h i g h ]  [ m o d i f y )  [ l o w ]
( 5 5 )  + -  -
(44) + + -
( 3 3 )  -  -  -
( 2 2 ) _ + +
(11) - - +

Although Woo's featu res are defined in a way quite sim ilar to  the reg is te r fea ­

tu res  in Wang, her system  d iffers d rastically  from Wang's in th a t it dispenses 

to ta lly  w ith contour fea tu res such as [rising] and [falling]. According to  Woo,
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"a s y s t e m  u s i n g  t h e  f e a t u r e s  [ r i s e ]  and [ f a l l ]  i s  n e i t h e r  

m e c h a n i c a l l y  nor t h e o r e t i c a l l y  a d e q u a t e  t o  d e s c r i b e  t h e

t o n e s  o f  a l l  l a n g u a g e s .  We t h u s  aban don  t h i s  a p p r o a c h  and

t u r n  i n s t e a d  t o  a s y s t e m  w hi ch d e s c r i b e s  c o n t o u r  t o n e s  a s

s e q u e n c e s  o f  p i t c h  h e i g h t s . "  ( p .  64)

Woo goes against the  tradition of her tim e with the  claim  th a t in deep s tru c ­

tu re , contour tones are made up of level com ponents. . andarin tones, in p a rticu ­

lar, becom e rep resen ted  for the f irs t tim e in the  sam e way as some of the  A frican 

contour tones are  represen ted , th a t is, in te rm s of a sequence of level tonem es. In 

particu la r, these Mandarin tones contain two tonem es each (Woo, p.75);

( 2 . 8 ) .  T o n e l  Tone2 Tone3 Tone4
( 5 5 )  ( 3 5 )  ( 2 1 3 )  ( 5 1 )

[ h i g h ]  + +  — + -  -  + -
[ l o w ]  — — — — + +  — +

[ m o d i f y ]  -  -  -  -  -  -  -  -

As shown above, the fea tu re  [modify], w ith its  negative value found fo r all th e

tonem es, is not d istinctive for Mandarin. This m eans th a t Mandarin tones can be

specified using ju s t the o ther two fea tu res . Thus, th e  above can also be s ta te d  in

the following fashion (Woo, pp. 73-74),

( 2 . 9 ) .  T o n e l  Tone2 Tone3 Tone4

[ + h i ] [ + h i ]  I - h i I  [ + h i ]  [ + l o ]  [ + l o ]  [ + h i ]  [ + l o ]
I- l o i

or using the  popular abbreviated symbols H, M and L;

( 2 . 1 0 ) .  T o n e l  Tone2 Tone3 Tone4

HH MH LL HL

Many studies a f te r  Woo have dem onstrated  th a t the  rep resen ta tion  of con tour 

tones as being com posed of level tonem es is absolutely necessary  in phonological
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description, confirm ing th a t Woo's tonem ic trea tm e n t of contour tones rep resen ts  

an im portan t advance in the phonological study of tones. However, Woo's theory 

also has problem s, the most serious of which resu lts from the th eo re tica l fram e­

work her analysis is couched in: it seems her level-tonem e trea tm e n t of contour 

tones is in conflic t w ith the theo re tica l fram ew ork. Within the fram ew ork of 

standard  genera tive phonology. Woo finds it impossible to  rep resen t in the sam e 

fea tu re  m atrix  the  sequence of two level tonem es she proposes for the  Chinese 

tones. Let me illu s tra te  the problem with the following two se ts  of fea tu re  m a tri­

ces:

( 2 . 1 1 ) . (a ) . ( b ) .
_  m  _ _  a _ _ m  _ a _
-t-cons 1 1- c o n s  1 1+ c o n s 1 - c o n s
+ s o n  I 1 - h i  1 l+ s o n  1 - h i
+n a s  I l + l o  I 1+nas  1 + l o
+ l a b  1 j+bk 1 l+ Ia b 1 +bk
- c o n t 1 1 : 1 1- c o n t 1 :

j + r i s e j  < 1 .  1 M H
_  • — I L  :  - I

I 
1 .

Illu stra ted  in the  above are  represen tations of the Mandarin second (35) tone. 

In (a), a un itary  contour approach is used. Under th is approach, the rising lone is 

rep resen ted  by placing unitary  fea tu res  such as [rising] ([rise] for short) in th e  fe a ­

tu re  m atrix  of th e  vowel. In co n trast to  (a), (b) rep resen ts the  sam e rising tone by 

using level tonem es such as L and H. Both (a) and (b) are  couched in the  trad itiona l 

segm ental approach, which tre a ts  tonal fea tu res  as p roperties of the  vowel (or th e  

tone-bearing  sonorant).

While th e  use of unitary  contour fea tu res in (a) fits  into the  trad itio n a l s e g ­

m ental approach, a  problem arises in the hypothetical (b) in which tw o fea tu re  

m atrices (abbreviated  as M and H) in a designated order are  found. However, an 

im portan t te n e t of the standard  model she follows is th a t fea tu res  in the sam e 

m atrix  a re  un-ordered. This means th a t she simply cannot ensure th a t the M fe a ­

tu res  tem porally  precede the  H featu res.



24

Woo's solution to the ordering problem is to  "enlarge" the  tone-bearing  seg­

m ent, in particu la r, to assume th a t there are no single-sonorant syllables in the  

language. All of the open syllables traditionally  regarded as being composed of one 

single vowel contain two vowels in Woo, so th a t ma becom es maa, di becom es dii, 

and so fo rth . With the addition of one vowel, the  sequence of level tonem es (two 

maximum in Woo for underlying represen tation  of Chinese tones) can then be 

evenly d istribu ted  among them , and the case in (2.11b) can then be rep resen ted  as 

follows, where the awkward situation  seen there  disappears:

(2 .1 2 ) . _ m _ _  a _ a _
+ c o n s 1 1- c o n s 1- c o n s
+son 1 i - h i 1 - h i
+nns  1 l + l o l + l o
+ l a b  1 l+bk 1 +bk
- c o n t 1 1 : 1 :

1 M 1 H < -

In such an analysis. Woo apparently  assumes the assum ption of standard  gener­

a tive  phonology th a t tonal fea tu res  a re  but fea tu res  of the  vowels (or th e  tone 

bearing sonorants). In o ther words, tonem es necessarily  bear a s tr ic tly  one-to-one 

rela tionship  to  vowels. This assum ption, however, has been qu ite  convincingly 

re je c ted  by Goldsmith's (1979) autosegm ental phonology and Yip's (1980a) au toseg­

m ental account of Chinese tonal rep resen ta tion . In fa c t ,  it is due to  this assum p­

tion of th e  standard  genera tive phonology, ra th e r than anything else, th a t Woo's 

num ber of tonem es has to  be lim ited  to  no more than tw o fo r any underlying Chi­

nese tone. The significance of this tw o-tonem e lim ita tion  lies in th a t  no convex or 

concave tones are recognized in deep stru c tu re . Let us take th e  th ird  M andarin 

tone (213) as an exam ple. This tone has th ree  form s, (213) in final position or in 

isolation, (21) when followed by any o ther tone than itse lf, and (35) when follow ed 

by itse lf . Woo's analysis for th is tone is d iffe ren t from  ea rlie r  studies not only 

because she rep resen ts it w ith level tonem es but also because she assum es th e
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sandhi form  (21) ra th e r than the c ita tio n  form (213) as the underlying. As has been 

shown earlie r, both Chao and Wang tre a t this tone as a com plex contour (i.e. con­

cave) tone in the  underlying represen ta tion . The following com pares Woo, Chao 

and Wang:

( 2 . 1 3 ) .  Tone 3 (UR)

Chao 213
Wang [ + r i s i n g ,  + f a l l i n g ,  - c o n v e x ,  +contou.*,

- h i g h ,  - c e n t r a l ,  - m i d ]
Woo LL

Woo's m ost im portant argum ent fo r her analysis of the  th ird  Mandarin tone is 

th a t if th is  tone is posited as LLM in the underlying rep resen ta tion , th a t is, if its 

c ita tio n  form  (213) is taken as underlying, "the phonology would have to contain 

ru les which would dele te  some sonorant segm ent in these syllables, as well as 

ad just the  p itch  specification of th e  shortened syllables (p. 43). " She gives the  fol­

lowing exam ple to  illu stra te  her point*:

(2 .1 4 ) .
a .  ( i ) , /  d a a ng /

L L M

( i i ) .  /  d a ng /
L L

b, ( i ) .  /  d a a ng /  +
L L M

+
0

( i i . )  * /  d a ng /
L M

In Woo, an u tte rance-fina l (or c ita tion ) syllable in the  th ird  tone contains nec­

essarily  th re e  sonorants so as to  bear its  th ree  tonem es. Thus, the  th ird-toned  

word dang  "to  obstruct" (represented  here in pinyin) has the  segm ental shape of 

/d aan g / (2.14a-i) with th ree  tone-bearing  sonorants. When the sam e th ird-toned  

syllable appears before another tone (i.e. not in final position), it has the segm en­
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ta l shape as in (2.14a-ii) with two sonorants. To derive (a-ii) from  (a-i), as Woo 

points out, one segm ent in (a-i) has to  be dele ted  toge ther w ith its  tonem e. This 

deleted  segm ent, she fu rther notes, cannot be the last segm ent /n g / in view of the 

surface form  of (a-ii); it has to  be e ither one of the  vowels. Y et, the  deletion of a 

vowel and its  tonem e (shown in b-i) yields an ungram m atical tonal shape LM ra th ­

er than the  expected LL (b-ii). Woo argues th a t the problem will not arise if (a-ii) 

is taken as the underlying form from which (a-i) is derived via th e  following inser­

tion rules (p. 45):

( 2 . 1 5 ) .  a .  [ + s o n ]  -*■ M /  L L ___

V V
b .  0 * OtFi /  CtFi ___  [ + s o n ]

L L L

wh ere  F i  i s  t h e  s e t  o f  s e g m e n t a l  f e a t u r e s .

Therefore, Woo concludes, LL (or 2.14a-ii) ra th e r  than LLM (or 2.14a-i) should be 

taken as th e  underlying.

However, the problem as pointed out by Woo w ith the  derivation  of (2.14a-ii) 

from (2.14a-i) is but a problem with her erroneous assum ption of a  s tr ic t  one-to - 

one correspondence between the sonorants and the  tonem es, ra th e r  than  a  problem  

with the d irec tion  of the  derivation (th a t is, w ith the  derivation o f LL from  LLM). 

In fa c t, the  problem would not have em erged if the  tonal fea tu re s  had been t r e a t ­

ed au tosegm entally  (as they should be) by being rep resen ted  sep a ra te ly  from  the  

segm ental fea tu res . In an autosegm ental rep resen ta tion , the deletion  of the  tonal 

fea tu res  making up the tonem e L do not have to  be accom panied by the deletion 

of the segm ental fea tu res  (making up the  segm ent /a /)  which are  associated  w ith 

the  tonem e, and the reverse is also true .

In fa c t,  even if the  one-to-one correspondence were accep ted , Woo's analysis 

fo r the  th ird  tone would still be problem atic. We have just seen Woo's tran sc rip ­
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tion (or rep resen tation) of the c ita tion  syllable o'dng as /daang /, in which there  are  

th ree  sonorants to  bear the th ree  tonem es LLM, However, Woo's rep resen ta tion  of 

a th ird-toned  syllable in isolation does not consistently  contain th ree  sonorants, as 

shown below;

( 2 . 1 6 ) .  a .  / d a a n g /  " o b s t r u c t "
b .  / z o o u /  "walk"
c .  / n i l /  "you"

When the syllable is a closed one or contains a diphthong, no problem is posed 

fo r Woo's sonorant-tonem e correspondence. In each case, she just has to assume 

th a t the  main vowel in the  syllable is a long vowel, which should be represen ted  as 

VV. Thus, the  th ird -toned  syllable dang in isolation is /daang /, and the th ird-toned  

syllable z6u  "walk" in isolation is /zo o u /. A problem arises, however, with the 

th ird -toned  open syllable nf "you" (2.16b-i) represen ted  in Woo as /n i i / .  As men­

tioned earlie r, Woo assumes w hat used to be considered a single-vowel syllable to 

be one w ith tw o vowels. This way, she can m aintain th a t contour tones are  clus­

te rs  of level tonem es. However, since it  would seem absurd to  claim  th a t a  sylla­

ble such as ni (in pinyin) has th ree  vowels in i t  (tha t is, with the shape of /n iii/) , 

she has to  leave i t  to  be rep resen ted  as /n ii/ .  Y et, with only two vowels in th is 

th ird -toned  c ita tio n  syllable, its  th ree  tonem es involved cannot be properly dis­

tr ib u ted  the  way they  should in the  th eo re tica l fram ew ork she uses.

2.6 Goldsmith (1979)

The la s t few  years of the 1970s w itnessed a very im portant th eo re tica l 

advance in genera tive  phonology. Lying a t the cen tre  of the advance is the au to ­

segm ental phonology developed by Goldsmith (1979). A utosegm ental phonology, 

though developed out of the standard  generative phonology, is fundam entally  d if­

fe re n t from  it  in m ajor ways.
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In the standard phonology laid out in the Sound Pattern  o f English, (Chomsky 

and Halle 1968, henceforth SPE), the re  are two major aspects th a t are dealt w ith: 

the rule aspect and the rep resen ta tion  aspect. Regarding the rep resen ta tion  

aspect, the  SPE model projects, among others, the following th ree  basic and m utu­

ally dependent assumptions:

( 2 . 1 7 )  .

1 .  Single sequence Hypothesis : T h i s  h y p o t h e s i s  s a y s  t h a t  a human

s p e e c h  con t in u u m  c o n s i s t s  o f  one  s i n g l e  s e q u e n c e  o f  s e g m e n t s  

c a l l e d  c o n s o n a n t s  and v o w e l s .  A l l  p h o n o l o g i c a l  r u l e s  and p r o ­

c e s s e s  o c c u r  a t  t h i s  s i n g l e  l e v e l  o f  s e g m e n t s .

2 .  Atomic Hypothesis : Each o f  t h e  s e g m e n t s  i n  t h e  s e q u e n c e  i s  made

up o f  a m a t r i x  o f  f e a t u r e - v a l u e  p a i r s  and i s  a t o m i c  i n  n a t u r e ;  

t h a t  i s ,  t h e  f e a t u r e - v a l u e  p a i r s  a r e  u n - o r d e r e d  i n  t h e  m a t r i x  

w i t h  r e g a r d  t o  one  a n o t h e r  s u c h  t h a t  t h e r e  i s  no i n t e r n a l  s t r u c ­

t u r e  w i t h i n  e a c h  f e a t u r e  m a t r i x .

3 .  Linear-Order Hypothesis : The s e g m e n t s  o r  t h e  m a t r i c e s  o f  f e a ­

t u r e s  a r e  o r d e r e d  i n  a l i n e a r  manner .

Eight years a f te r  its  publication, SPE cam e to  be seriously challenged in 

Goldsm ith's autosegm ental phonology. In his 1976 d isserta tion , published in 1979, 

G oldsm ith argues th a t SPE fails to  adequately  accom m odate suprasegm ental fe a ­

tu res. His fundam ental claim is th a t a  human speech u tte ra n c e  consists of ges­

tu res  such as tongue m ovem ent, lip m ovem ent, laryngeal m ovem ent, and vocal- 

cord vibration . These gestures (or articu la to ry  param eters) a re  in principle 

autonom ous and independent of one another. While they are  coord inated  so as to 

produce a synchronized u tte ran ce , they  do not a t all have to  s ta r t  and finish a t  the  

sam e tim e during the production.



29

Given th is now well accepted  argum ent, the SPE’s Single Sequence Hypothesis 

runs into carious problem s. With only one sequence of c lear-"sliced" segm ents, the 

fa c t th a t the  gestu res do not necessarily have the same duration in speech produc­

tion cannot be properly configured. To solve this problem, Go'.dsmith o ffers his 

m u lti-tie red  theory , which holds tha t tne phonological rep resen ta tion  of a human 

u tte ra n c e  consists of two or more parallel but autonomous sequences of segm ents, 

or t ie rs  of segm ents. In addition, these segm ents are no longer seen as being 

arranged  in a  linear order but, ra th e r, sca tte re d  in some designated fashion all 

over th e  m ultiple tie rs . The following illu s tra tes  the difference betw een the two 

approaches:

( 2 . 1 8 ) .  R e p r e s e n t a t i o n  o f  f e a t u r e s

a .  l i n e a r  b .  n o n - l i n e a r

l i  l |  I f  l |  | f  Ï1 [F 1)
|F  2 1 I f  4 1 |F  6 1 /  I \
|F  3 1 If  5 1 |F  5 1 [ F 2 , F 3 ]  [F4]  [F6]
L _ l  L _ l  L _ l  V

(P i ]

The non-linear, m ultip le-tier configuration of the  segm ents shown in (b) means 

c learly  th e  re jec tio n  of the SPE's Atom ic H ypothesis as well, since now fea tu res  

are  regarded  as generally  autonomous (they are  there fo re  autosegm ents), and each 

may po ten tia lly  stand  out from  the  re s t of the  featu res to  form  a tie r  of its  own. 

Or, looked a t  from  another point of view, any of the autonom ous fea tu res  may 

th eo re tic a lly  rem ain  autonomous in the phonological system  of a p articu la r lan­

guage. This argum ent is c learly  expressed in Goldsmith (1990):

"One o f  t h e  f u n d a m e n t a l  a s p e c t s  o f  a u t o s e g m e n t a l  r e p r e s e n t a ­

t i o n  i s  t h e  autonomy g r a n t e d  t o  t h e  s e g m e n t s  on e a c h  t i e r —  

t h e  e t y m o l o g i c a l  s o u r c e  o f  t h e  term ' a u t o s e g m e n t a l ' ,  in  

f a c t . "  ( p p .  2 7 - 2 8 )
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One crucial mechanism in autosegm ental phonology is the linking of the m ulti­

ple tie rs  by what Goldsmith calls association lines. The idea of the  association 

lines is based on the assumption th a t in the  unmarked case, the  autosegm ents in 

the  tie rs  are  not paired off or linked in the underlying represen ta tion ; ra th e r , they 

are associated  to one another by certa in  w ell-form edness ru les and principles. 

Regarding the representation  of tone. Goldsmith (1979), fo r instance, proposes the 

following W ell-formedness Conventions (WFC):

( 2 . 1 9 ) .  W e l l - F o r m e d n e s s  C o n v e n t i o n s

( 1 )  A l l  t o n e - b e a r i n g  u n i t s  a r e  a s s o c i a t e d  w i t h  a t  l e a s t  o n e  t o n e .

( 2 )  A l l  t o n e s  a r e  a s s o c i a t e d  w i t h  a t  l e a s t  on e  t o n e - b e a r i n g  u n i t .

( 3 )  A s s o c i a t i o n  l i n e s  do n o t  c r o s s .

With the  projection of the fea tu res  into autonomous tie rs  and w ith th e  con­

cep tualiza tion  of the  association lines, it becom es now possible fo r fea tu re s  not to  

be mapped in a one-to-one fashion. This possibilité means an im m ediate solution 

to  the  tonal fea tu re  p lacem ent problem seen in Woo's analysis. If one adopts 

Woe's assum ption th a t a contour tone consists of a series of level tonem es, the 

ab strac tio n  of tonal fea tu res away ircm  segm ental fea tu res  makes it  possible to  

m aintain the  desired order of the  tonem es, and to  allow a single vowel to  bear 

these  ordered tonem es sim ultaneously.

In fa c t,  like Wc i. Goldsmith also argues fo r the  position th a t  contour tones 

should be tre a te d  as a sequence of level tonem es. Some very convincing evidence 

is c ited  in Goldsmith to  support this contention. However, d iffe ren t from  Woo, 

Goldsm ith's evidence is drawn from A frican languages w ithout any m ention of the 

Chinese languages (or of any of the  o rien ta l tonal languages). One im portan t piece 

of evidence he gives^ fo r the rejection  of contour fea tu res  is provided below.
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In an A frican language called Igbo (Green and Igwe, 1963; c ited  in Goldsmith

1979, p.24), th e re  is a kind of sentence form called "1 Main". In such sen tences, the

verb stem  is always low-toned in the unmarked case, but the p re-verbal nominal 

subject always changes its  final tone, which is underlyingly high and level, into a 

contour falling tone. Following convention, the d iacritics ' and are  used

exclusively in the  description of the Igbo data  to stand for high, low, falling, and 

rising tones respectively:

( 2 . 2 0 ) .  In citati'.m

ékwé "Ekwe ( a  name)"
àd hâ  "Adha (a  name)"
c i  "carry"

In "I Main" sentences

Ékwê c i  àl .hwâ.
"Ekwe was  c a r r y i n g  e g g s . "

Àdhâ c i  àkhwâ.
"Adha was  c a r r y i n g  e g g s . "

The change from  a high level tone into a contour falling one on the final sylla­

ble of the  sub ject is obviously caused by an an ticipa to ry  assim ilation of the tonal 

fea tu re  of the  following verb. The crucia l question raised by th is observation is 

th a t of how th e  resu ltan t falling tone is to be represen ted  phonologically. One 

response is to  use a  unitary fea tu re  [+f all ing] fo r it. Goldsmith argued th a t such a 

tre a tm e n t would fa il to  cap tu re the  observation th a t the second half of the  tone 

resem bles, if no t identical to , the tone on the following verb. This observation is, 

on th e  o th e r hand, easily accounted for if the contour tone is rep resen ted  as a 

sequence of tw o tones, one high and one low, with the low one being mapped to 

the vowel in question from the low tonem e of the  following verb by an association 

line.
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Success with Goldsmith's autosegm ental phonology has led to  trem endous 

developm ents in generative phonology. The cu rren t non-linear phonological theory  

and p rac tice  have the ir roots in autosegm ental phonology. As m entioned previous­

ly, one major im pact autos3gm ental phonology has had on generative phonology 

m anifests itse lf in term s of a major sh ift of its  general focus of inquiry from  a 

preoccupation with phonological rules to  an em phasis on phonological rep resen ta ­

tion. It is now a generally-held assumption th a t valid ch arac te riza tio n  of phono­

logical processes in te rm s of phonological rules crucially  depends on an adequate  

rep resen ta tion  of the phonological units and not, as used to  be believed, vice v e r­

sa.

The success of Goldsmith's autosegm ental phonology, especially  its fa irly  op ti­

mal tre a tm e n t of suprasegm entais such as tone, has led to  a revival of in te re s t in 

analyzing Chinese tonal phenomena. One particu larly  noted study spurred by such 

an in te res t is Yip's 1980 MIT d issertation en titled  th e  Tonal Phonology o f Chinese  

(1980a).

2.1 Yip (1980a)

Yip (1980a) is th e  f irs t non-linear account of Chinese tones. H er study is sig­

n ifican t not only because it  is the  f irs t non-trad itional analysis of the  Chinese 

to%28 , but also because it has had a strong im pact on o ther non-linear phonological 

studies of Chinese tones. H er fram ew ork of analysis has been adopted partia lly  o r 

com pletely  in a number of studies, and fu rth e r theories have been developed in 

these  studies based on her fram ew ork (e.g Packaid  1989, Puileyblank 1986, Shih 

1986, among others).

Yip's study has made an im portant contribution to  our understanding o f Chi­

nese tones w ith her convincingly-presented argum ent th a t tones in Chinese should
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be tre a te d  autosegm entally . In fa c t, Yip's trea tm en t in general conform s to  the 

native  speaker's intuition im plied in many previous studies th a t tones in Chinese 

behave as if they  have a life of their own. Such intuition, for instance, is seen in 

Wang's (1967) essentially  segm ental analysis of tones:

" [ C h i n e s e ]  s e g m e n t a l  f e a t u r e s  a r e  u s u a l l y  n o t  r e l e v a n t  in  

t h e  v a r i o u s  t y p e s  o f  t o n e  s a n d h i ;  t h a t  i s  t o  s a y ,  t h e  i n t e r ­

a c t i o n  o f  t o n e s  i n  a s e q u e n c e  i s  i n d e p e n d e n t  o f  t h e  n a t u r e  

o f  t h e  s e g m e n t s  w h ic h  o c c u r  w i t h  t h e  t o n e s . . .  I t  i s  p r e f e r ­

a b l e  t o  f o r m a l i z e  t h e  t o n e  f e a t u r e s  d i f f e r e n t l y  from t h e  

s e g m e n t a l  f e a t u r e s  and r e g a r d  them a s  f e a t u r e s  o f  i n d i v i d u a l  

s y l l a b l e s . "  ( p . 95)

Although Wang does not spell out just how the tonal fea tu res  should be configured 

as fe a tu re s  o f the individual syllables, his rem ark nonetheless points to  the "devi­

an t"  behavior of Chinese tones.

Not only does Yip d iffe r from  her predecessors w ith her autosegm ental ra th e r  

than  segm ental account of Chinese tones, but she is also unique with her system  of 

tonal fea tu res . Essentially, Yip's system  consists of two (ra th e r than th ree  as seen 

in Woo and Wang) level tonal fea tu res , called [upper] and [high], w ith the la t te r  

being renam ed to  [raised] la te r  in Puileyblank (1986). Yip nam es the form er R egis­

te r  F eature  and the la t te r  Tonal Feature. Within the au tosegm ental fram ew ork, 

each  of th e  tw o fea tu res  claim s a separate  independent au tosegm ental tie r , ra th e r  

than  being placed in the sam e fea tu re  m atrix on the  sam e tie r . In addition, these 

tw o fea tu re s  overlap in th e ir coverage of the pitch range, ra th e r  than each c la im ­

ing a  portion of the  p itch  range. The R egister F eatu re , for exam ple divides the  

whole p itch  range into two even portions, and the Tonal F eature , divides each of 

th e  tw o portions into two sub-portions. These two fea tu res  in te rac t to  yield a
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to ta l of four p itch  levels, as shown helow: (Chao's 5-level scale  is also given here 

as a re ference .)

5( 2 . 2 1 ) .
L+upper.

( - u p p e r ]

[ + h i g h ]

[ - h i g h ] 

[ + h i g h ]  

[ - h i g h ]

Or, th e  four level tones may be represen ted  as follows:

( 2 . 2 2 ) .  [ + u p p e r ,  + h i g h )  o r  [ + u p p e r ,  H]
[ + u p p e r ,  - h i g h ]  o r  ( + u p p e r ,  L]
[ - u p p e r ,  + h i g h ]  o r  [ - u p p e r ,  H]
[ - u p p e r ,  - h i g h )  o r  [ - u p p e r ,  L)

Within th is fram ework, Yip gives the following rep resen ta tions fo r the four

Mandarin tones:

( 2 . 2 3 ) .  Tone 1 Tone 2 Tone  3 Tone 4

[+ u p p e r ]  [ + u p p e r ]  [ - u p p e r ]  [+ u p p er ]

o
/  \

H H

[ + u p p e r ]
I
o

/  \
L H

a
/  \

L L

O
/  \

H L

As shown clearly  above, Yip follows the  autosegi.iental school by tre a tin g  con­

tour tones as being sequences of level tonem es, and re jec ts  p rim itive contour fe a ­

tu res such as [fall] and [rise].

One specia l ch arac te ris tic  of Yip's analysis lies in her con stra in t on the  gener­

ative  power of her analysis. According to  Yip, all previous analyses of Chinese 

tones had been too powerful, over-generating tones th a t never occur in ac tua l lan ­

guages. To avoid this, Yip pu t a condition (given below) on her R eg ister F ea tu re  

which requires the Register F eatu re  ([upper]) to  rem ain constan t in value within
C

the sam e morpheme:

( 2 . 2 4 ) .  The R e g i s t e r  F e a t u r e  r e m a i n s  c o n s t a n t  o v e r  t h e  morpheme.
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By v irtue  of this constrain t, a tone in the following shape would be elim inated 

from  the gram m ar:

(2.25). |i where p = morpheme
/  \

[+upper] [-upper]

With this condition on the R egister F eatu re , Yip's analysis genera tes  four and

only four contour tones, which are given below:

(2.26). 1 rising 1 falling 
1 _ _ _ where u = 

hi =[+u] 1 [-hi][+hi]
1
1 [+hi][-hi]

[-u] j [ - h i ][ + h i ] 1 [+hi][-hi]

h i g h

The uniqueness of Yip can be shown fu rth e r in a comparison of her work with 

previous analyses. It can be done, for instance, if Yip and Woo are com pared. The 

major d ifferences betw een the two a re  obviously due to the fundam ental d iffe r­

ences betw een the segm ental versus autosegm ental theories they each  follow. For 

instance, Yip's tonem es, no m a tte r how many, are linked to the sam e tone-bearing 

unit (TBU), which can be a single vowel, w hereas Woo's bear a one-to-one rela tion  ­

ship to  th e ir  tone-bearing  units.

A nother d ifference between Yip and Woo is th a t Yip postu lates two overlap­

ping fe a tu re s  while Woo postu lates th ree  more or less d iscrete  ones:

( 2 . 2 7 ) .  Woo [ h i g h ]  Yip  [ u p p e r ]
[ m o d i f y ]  [ h i g h ]
[ l o w ]

With tw o overlapping fea tu res, Yip defines four level tones, while Woo defines

five w ith her th ree  d iscre te  fea tu res . In te rm s of the trea tm e n t of Mandarin

tones, how ever, Yip assum es a four-level con trast, while Woo assum es th ree :

( 2 . 2 8 ) .  Woo H ( [ + h i g h ,  - l o w ] )  Y ip  [ + u p p e r ,  H]
M ( [ - h i g h ,  - l o w ] )  [ + u p p e r ,  L]
L ( [ - h i g h ,  + l o w ] )  [ - u p p e r ,  H]

[ - u p p e r ,  L]
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In sp ile  of the  fundam ental d ifference betw een Yip and Woo, they resem ble 

each o ther in a few im portant ways. Besides the fa c t th a t they both tr e a t  contour 

tones as being composed of level prim itives, th e ir most conspicuous s im ilarity  lies 

in the shape of the tonem es for Mandarin tones used in both studies. Ju st as Woo 

does, Yip uses pairs of tonem es for Mandarin tones, the ugh Yip's pairs are associ­

a ted  with a single TBU while Woo's are  associated with two. The following shows 

this iden tity  using Mandarin syllable ma as an exam ple:

( 2 . 2 9 ) Tone 1 Tone 2 Tone 3 Tone 4
( 55) ( 35) ( 2 1 3 ) ( 5 1 )

[ + u p p e r ] 
1

[ + u p p e r ] 
1

[ - u p p e r ] 
1

[ + u p p e r ] 
1

ma ma ma ma
/ \ / \ / \ / \

Yip: HH LH LL HL

maa 
1 1

maa
1 1

maa
1 1

maa 
1 1

Woo:
1 1 
HH

1 1 
MH

1 1 
LL

1 1 
HL

A nother sim ilarity  betw een Woo and Yip th a t is w orth mentioning here lies in th e  

fa c t th a t both handle th e  th ird  Mandarin tone (213 in Chao's theory) in a  non- 

traditionpJ way, th a t is, as underlyingly a low level tone ra th e r  than a com plex 

contour tone.

Although Yip's analysis is essentially  co rrec t in te rm s of its  recognition  of th e  

need to  tr e a t  Chinese tones autosegm entally , th e re  are  nonetheless problem s w ith 

it. However, I will not go into these problem s here, as a la te r  chap ter (i.e. C hap ter 

3) is devoted to ta lly  to  the ir discussion.
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2.8 Yip (1989a,b)

Before I address Yip (1989a, b), le t us first have a look a t an in teresting  phe­

nomenon with regards to  the use of contour versus level tonal fea tu res  in the 

study of the tonal systems. It has been observed th a t Asia and A frica are the 

regions w here tonal languages are  mostly found. However, it has also been found 

th a t the  tonal system s of the Asian languages are typologically quite d istinct from 

th a t of the  A frican languages. Due to this distinction,

" t h e  [ c o n t o u r - f e a t u r e  a p p r o a c h ]  i s  t h e  one  u s e d  most f r e ­

q u e n t l y  by p e o p l e  w o r k in g  wi t h  O r i e n t a l  l a n g u a g e s .  The 

[ l e v e l - f e a t u r e - o n l y  a p p r o a c h ]  i s  t h e  on e  u s e d  by most  o f  t h e  

p e o p l e  w o r k i n g  w i t h  A f r i c a n  l a n g u a g e s  . . . "  (Woo 1 9 7 2 ,  p . 2 4 )

Today, th is d ifference in approach rem ains, though in a more complex m anner. 

On th e  one hand, linguists working on tonal system s of the  A frican languages tend  

to  apply im plicitly  or explicitly  the  level-feature-only  approach, and th e re  is more 

of a general consensus among these  linguists on the choice of this approach. Their 

d a ta  from  the  A frican languages are  generally analyzed fairly  neatly  and success­

fully w ith the level-featu re-on ly  approach.

However, a com parable s itua tion  is not found in the studies of the tonal sys­

tem s of languages such as Chinese. In these studies, linguists a re  divided; th e re  

are  follow ers of both cam ps. Those who adopt the level-featu re-on ly  fram ew ork 

(e.g. Woo 1972 and Yip 1980a) argue th a t Chinese-like tonal system s are  not fun­

dam entally  d iffe ren t from those found in A frican languages, and the re fo re , should 

be tre a te d  likew ise with the  level-feature-only  approach. As m entioned ea rlie r , 

th is th eo re tica l position has enjoyed good accep tance among phonologists of Chi­

nese. In sp ite  of this, th e re  is one thing th a t cannot be denied: the sam e degree of 

neatness and success achieved by the use of the level-featu re-on ly  approach in the
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studies of African tonal system s cannot be found in sim ilar stud ies of Chinese-like 

tonal system s.

This is probably the reason why earlier phonologists working on Chinese tonal 

system s are  re luc tan t to  accep t this level-feature-only  approach. Also, this is 

probably why, a f te r  being an advocate of this approach for a lm ost a decade (since 

1980), Yip in 1989 turned back to  the more trad itional perspective fo r a possible 

solution to  the  problem atic cases in Chinese. She then proposed w hat one may call 

a third approach, one th a t recognizes the dual possibilities of contour tones behav­

ing as atom ic units as well as ac ting  as decomposed sequences of level tonem es. 

Now, le t us turn to Yip's analysis proper.

Yip's (1989a,b) studies basically argue for the position th a t contour tones in
fj

Chinese may associate as melodic units. Using techniques from  th e  theory  of fe a ­

tu re  geom etry . Yip distinguishes two kinds of contour tones, branching tones and 

tone c lusters:

( 2 . 3 0 ) .  a .  B r a n c h i n g  t o n e  b .  Tone c l u s t e r

TBU TBU
I /  \
0 o  o

/  \  I I
L H L H

A ccording to  Yip, contour tones of type (a) are  typ ical in C hinese-like tonal 

system s, but th e  cluster type (b) occur prim arily in A frican languages. N otice 

th a t the  tw o tre e s  above are  in abbreviated  form s. If spelled out in fea tu re  m a tri­

ces, the  tre e s  look like th e  following:

( 2 . 3 1 ) .  a .  B r a n c h i n g  t o n e  b .  Tone c l u s t e r

TBU TBU
1 /  \

[ u p p e r ]  [ a  u p p e r ] [ a  u p p e r ]
/ \ I I

[ - h i ] [ + h i ]  [ - h i ]  [ + h i ]
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What is innovative about the branching type lies apparently in the addition of 

a un itary  contour level betw een the tonem es and the TBUs. ^h is unitary  level 

makes it possible to  represent the contour tone as a unit as well as a sequence of 

level tonem es (edthough, as Yip clearly  notes, this trea tm e n t does not exactly  

en ta il the  use of contour features).

Yip's m ajor task  in her two studies is to  argue for the branching type whose 

ex istence had been denied since Woo. As may be predicted, Yip's argum ent relies 

prim arily  on evidence from dia lects of Chinese. Here, le t us have a look a t some 

of her evidence for her argum ent.

2.8.1 Evidence from Danyang

Danyang is a d ia lect of Wu, one of the Chinese languages th a t cen tre  around 

Shanghai. In th e  d a ta  from Danyang, originally cited  in LU (1980), Yip finds th a t 

contour tones may assim ilate (or spread) as units. The following is one exam ple 

from  the  data®:

( 2 . 3 2 ) .  d i s s y l l a b i c  t r i s y l l a b i c  q u a d r i s y l l a b l e
word word word

4 2 - 2 4  4 2 - 4 2 - 2 4  4 2 - 4 2 - 4 2 - 2 4

What is illu stra ted  above is a word tone in Danyang. One c h a ra c te ris tic  of

such a  word tone is th a t its  contour rem ains constant a t  th e  tw o edges of the 

dom ain o f a word, no m a tte r how long the domain is. Meanwhile, any syllables 

th a t occur in betw een the edges will take  the tone of th e  firs t syllable. Yip con­

tends th a t "th is kind of repea ted  contours is only explicable by spreading or copy­

ing th e  con tour of the f irs t syllable as a unit (Yip 1989b, p. 162)." R epresenting 

(42) and (24) as HL and LH respectively . Yip proposes th e  following analysis for 

th e  above exam ple:
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( 2 . 3 3 ) .  4 2 - 2 4  4 2 - 4 2 - 2 4  4 2 - 4 2 - 4 2 - 2 4

a .  UK
o o I o o o l o o o  0

I I
0 C ! O O I o  o

/ \ / \ i / \  / \ i / \  / \
h l l h I h l  l h I h u  l h

b.  St ' 'p  1 .  E d g e - i n  A s s o c i a t i o n

o o |  o o o l o o o  0

1 I I I  I I I  I
o o I o o I o o

/ \ / \ l / \  / \ l / \  / \
h l l h I h l  l h | h l  l h

c .  s t e p  2 .  S p r e a d i n g

I O O O I o o o o
I L /  I I  L /  /  I

N/A I o O I O O
l / \  / \ l / \  / \
I H L L H | h L l h

d.  S t e p  3 .  T i e r  C o n f l a t i o n

I 0 O O I O O O O
I I I I I I I I I

N/A I O O O I O O O O
I /  \ /  \ / \ l  /  \ /  \ /  \ /  \
I H L H L L h I  H L H L H L L H  

w h ere  N/A = non a p p l i c a b l e  

First, th e re  is the  edge-in association through which the in itia l and final syllables 

of a m ulti-syllable word are associated with the  contour-tone nodes also a t  the  

two edges of the  word. Then, le ft- to -r ig h t spreading occurs thereby  the  m edial 

syllables ge t associated  with the firs t tonal node of the word. The la st s tep  of tie r  

conflation yields the  actual surface rep resen ta tion  of these syllables and tones.® 

This analysis of the Danyang case clearly  shows: one, the edge syllables asso­

c ia te  (Step 1) w ith the edge contours as units (i.e. the  association involves th e  ton­

al node "o" ra th e r  than the tonemes). Two, the  medial syllables a re  associated  

(Step 2) to  the  f irs t tone as a unit (i.e. the  in itia l contour tone (42/HL) ra th e r  than
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any of its  elem ents spreads as a unit). Such a case of Danyang word tone, as Yip 

points out, cannot be reasonably analyzed if contour tones are not allowed to  asso­

c ia te  as units.

2.8.2 Evidence from Tianjin

O ther evidence provided by Yip to argue for the existence of (2.30a) is th a t 

"the OCP^® can identify  com plete contour tones as units, and then trigger a rule 

of dissim ilation (Yip 1989b, p .163)." Her evidence is from Tianjin tone-sandhi data  

some of which are illu stra ted  below;

( 2 . 3 4 ) .  a .  LH.LH -*■ H.LH b u t ,  d .  LH.HL r e m a in s  LH. HL
b . HL.HL L.HL e .  HL.LH r e m a i n s  HL.LH
C. L . L + LH.L

In the  above, the  cases from (a) to  (c) clearly  dem onstrate  th a t the identity  in 

the two ad jacen t tones triggers the  operation of dissim ilation so as to comply with 

the universal OCP. Similar sandhi, on the o ther hand, has not occured to  non­

iden tical contour tones even though they contain identical tonem es ad jacent to  

each  o ther a t  the  tonal boundaries (d and e). Such a dissim ilation process tr ig ­

gered  by the  OCP would be inexplicable, argues Yip, if the unitary s tru c tu re  of 

the contour tones were not recognized.

2.8.3 Evidence from Wuxi

Tone melody in Wuxi, ano ther d ia lect of Wu, constitu te s  the  most im portan t 

evidence given by Yip fo r the branching type of analysis (2.30a). According to  

Yip, Wuxi has the  following four word tone melodies: L(LH), (LH)L, L(HL) and H, 

each of which is found to  flank both sides of a domain of a word. Here I will d is­

cuss the th ree  more s traigh t-fo rw ard  melodies among them o n ly ^ \
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( 2 . 3 b ) .  1 - s y l .  2 - s y l .  3 - s y l .  4 - s y l .
word word word word

a .  word t o n e :  L(LH)

o | o o | o o o l a a o o
/ \  I I I I I  1 1 1  I

L (LH)I L (L H)I L (L H) |  L (L H)

b.  word t o n e :  (LH)L

a | o a | o o a | a o o o
/  \  I I I I I  I I I  I

(LH) L I(LH) L I(LH) L | (LH)  L

c .  word t o n e :  L(HL)

o | o o | o o a | a a a o  
/  \  I I I I I  1 1 1  I

L (HL)I L (H L ) ! L (H L) |  L (H L)

One thing th a t is shown above is th a t the four word tones are  invariably 

"squashed up or s tre tched  out to f it the domain (Yip, 1989a, p.43)."^^ In the  pro­

cess of the  "squashing up or s tre tch ing  out", the contour e lem en ts of the word 

tone, LH in (a) and (b) and HL in (c), always associate as a unit no m a tte r  how long 

the  domain is. Thus, the contour tones in Wuxi, argues Yip, m ust be allowed to 

opera te  as units so as to  m aintain the above simple and e legan t analysis. O ther­

wise, it  is not c lear how the p a tte rn s  in (2.35) can be cap tured  in a principled way.

I think th a t Yip's argum ents, as described above, fo r the inclusion of contour 

tones as units in the underlying represen ta tion  are quite convincing. It is c lea r 

th a t any phonologist who should re je c t the con tour-tone-as-un it analysis would 

have g rea t d ifficulty  in handling these Chinese cases.
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2.9 Bao (1990)

A fte r Yip (1980a), the next major com prehensive study of Chinese tonal rep ­

resen ta tion  is found in Bao (1990). Just as Yip's (1980a) study re flec ted  the theo­

re tic a l advance in generative phonology made in the la te  1970s, Bao's re flec ted  

the trend  of the  la te  1980s in the field. The trend of generative phonology has, 

since the middle 1980s, turned to  the non-linear configuration of classes of fea ­

tu res, an a rea  of study under the nam e fea ture  geom etry  (cf. C lem ents 1985, 

1989, Goad 1991, and McCarthy 1988). The resu lt of the research  in this a rea  con­

sists of a  tre e  which marks the relationship among featu res and natura l groups of

13fea tu res . Various shapes of the tree  have been put forth , an exam ple of which is 

provided below (from M cCarthy 1988, p. 89):

( 2 . 3 6 ) .
o Root node 

 1 ____

Laryngeal node o

1— i— T - 't
[ s t f ] [ s l k ] [ s g ] [ e g ]

o Supralaryngeal node

Manner node o

I I
[ s o n ] [ l a t ]

r

I I
n a s ) [ c n t ]

o Place node 
.1___________

I I I
[ l a b ] [ r d ] [ c o r ] ( a n t ] [ d i s ] [ h i ] [ l o ] [ b k ]

One of th e  purposes of Bao's study is to  work out in more details the laryngeal 

node shown in the  box. The following is what he proposes for it:
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( 2 . 3 7 ) .  l a r y n g e a l

\

GL 
/  \

spread g l o t t i s ]1 c o n s t r i c t e d  g l o t t i s ]

/

VC
/ \

CT
1

voc
11

[ s t i f f ]
1

[ s l a c k ]

where
VC= v o c a l  c o r d s  
GL= g l o t t i s  
CT= c r i c o t h y r o i d  
VOC= v o c a l  i s

The major concern in Bao's study is the VC node in the geom etry  above. This

node, according to Bao, is the node for tone, and the local tre e  in which it  is the

m other corresponds to  the following local tree .

( 2 . 3 8 ) .  t  where  t = t o n e
/  \  r = r e g i s t e r

r c  c = c o n t o u r
I I

[ s t i f f ]  [ s l a c k ]

Bao gives the following explanation for th e ir correspondence:

The g e o m e t r y  o f  t o n e  i s  t h e  g e o m e t r y  o f  t h e  VOCAL CORDS, 

w h i c h  I t a k e  t o  be  t h e  a r t i c u l a t o r  t h a t  e x e c u t e s  t o n e .  I t  

i s  s p e c u l a t e d  t h a t  t h e  c r i c o t h y r o i d  e x e c u t e s  t h e  r e g i s t e r  

f e a t u r e  [ s t i f f ]  and t h e  v o c a l i s  e x e c u t e s  t h e  c o n t o u r  f e a t u r e  

[ s l a c k ] . "  ( p p .  1 0 - 1 1 )

With the  tone geom etry  in (2.38), Bao stipu lates th a t a tone consists of two 

com ponents, reg is te r and contour. This stipu lation , as one may reca ll, is nothing 

new: the idea of a reg is te r node is seen ea rlie r in Yip (1980a, 1989a,b). This above 

geom etry  also shows th a t each of the s is te r nodes dom inates one binary fea tu re , 

[stiff] for the reg iste r node, while [slack] for the  contour node. A ccording to  Bao,
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the contour node, or the c node, can optionally branch, although it is confined lo 

no more than a binary branch by the following constrain t:

( 2 . 3 9 )  .

" U n d e r l y i n g l y , the contour  node may have at  m(,ist two b r a n c h ­

e s . "  ( p . 61)

The reg is te r (or the r) node, on the o ther hand, is not perm itted  to branch although 

somehow no exp licit rule is s ta ted  in Bao to block the branching. Such a t r e a t ­

m ent of the  reg is te r  node, as one may reca ll, serves the same purpose as Yip's 

constra in t which requires her R egister F eatu re [upper] to rem ain constan t in value 

w ithin the sam e morpheme (cf. 2.2-.).

Given the explicit and im plicit constrain ts, the power of the tre e  in (2.38) is 

reduced to  the  generation of the following types of trees  only.

( 2 . 4 0 ) .  t  t
/  \  / \

r c r c
I I  I /  \

[ X s t f ] [ a  s l k ]  [ X s t f ] [ a  s l k ] [ B  s l k ]

where X = e i th e r  a  or B 

As previously implied, Bao is fairly  sim ilar to Yio (1989a,b). In fac t, he is 

iden tical to  Yip in several respects. Ju st as Bao him self put it, the two fea tu res  

'•[stiff] and [slack] are functionally equivalent to  [upper] and [high] of Yip (p.59)". 

By "functionally  equivalent", Bao niaans th a t his two featu res define the sam e 

four tona l levels as defined by Yip'u fea tu res, and th a t these levels a re  defined in 

the  sam e way as Yip's four levels of tones are defined. The following is a more 

visual com parison of the two definitions:
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( 2 . 4 1  ) . Yi p (1 9 B 0 a ,  1 9 8 9 a , b )

1+hi g h ]

Bao ( 1 9 9 0 )

[+ u p p e r ]

(- u p p e r ]

[-high] 

I + h i g h ] 

[- h i g h ]

1 1 [ - s l a c k ]  1
1[ + s t i f f ]1
1 1 
1 -  I

[ + s l a c k ]  1
1 1 
1 1 [ - s l a c k ]  1
1[ - s t i f f  ] 1
1 1 [ + s l a c k ]  i

Bao justifies the use of his two fea tu res ra th e r than Yip's by pointing out th a t 

Yip's fea tu res indicate auditory impressions while his fea tu res, adopted from  Halle 

and Stevens (1971), show articu la to ry  considerations. He observes th a t "the advan­

tage of H alle-Stevens' fea tu re  system  is its ability  to  express the  p itch  of vowels 

and voicing of consonants as featu rally  the sam e phenomenon (p.57)."

While it may be true  th a t Bao's fea tu res  b e tte r  rep resen t the a rticu la to ry  ges­

tu res, 1 have found th a t the d ifference betw een Yip's and Bao's fea tu re s  is triv ia l; 

it is but a m a tte r  of d ifference in the  p reference of te rm s ra th e r  than of any pro­

found theo re tica l d ifferences. A t least, as fa r  as the  phonological analysis of the 

Chinese tones is concerned, Bao'" fea tu res are identical to  Yip's.

Besides being identical to  Yip in the use of the tonal fea tu res , Bao has ano ther 

fea tu re  in common w ith Yip: he is a supporter of Yip's (1989a,b) hypothesis th a t 

contour tones may ac t like atom ic units and, the re fo re , should be rep resen ted  as 

units a t  some level of the  represen tation . This position of Bao's is c learly  ind ica t­

ed by his use of an individual contour node (i.e. the c node) in his tre e s  in (2.40).^^ 

A nother sim ilarity  betw een Bao and Yip is th a t both allow for binary-only 

branching of the  contour node. Such a tre a tm e n t im plies th a t both regard  th e  fo l­

lowing tree  as unacceptable:

( 2 . 4 2 ) .  c o n t o u r  
*

/  I \
[ a  F i i B  F H a  f ]

where
F = a v a r i a n t  f o r  any f e a t u r e
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Of course, besides the s im ilarities, Bao also differs from Yip in several ways. 

F irs t, a d ifference exists betw een them  in term s of w hether complex contour 

tones should be represen ted  in deep s tru c tu re . This question is tan tam ount to ask­

ing, in techn ica l term s, w hether any of the two branches of the contour node (or 

th e  c node) should be allowed to  branch fu rther; or w hether a tree  of t'. e following 

shape is allowed:

( 2 . 4 3 ) .  t
/  \  

r c
I /  \

[ X s t f ]  [ct s l k ]  [ B s l k ]
/  \  I

H L H
w h e r e  % = e i t h e r  a  o r  B

To Yip, th e  answ er is yes, and thus she perm its fu rther branching of one (and only

one) of the  two branches and allows for a sequence of th ree  term inal nodes to

occur underlyingly. Bao, on the o ther hand, takes no for the answ er, and thus does

not allow such a branching a t  all. This position of Bao's is obvious in his constrain t

m entioned earlie r in (2.39). According to  Bao, his constrain t is to^^

( 2 . 4 4 ) .

" i m p l y  t h e  p r o p o s i t i o n  ( t h a t ]  c o n c a v e / c o n v e x  t o n e s  a r e  s u r ­

f a c e  phe no men a."  ( p . 62)

By now, one may have already discovered a major d ifference betw een Bao and 

Yip. To fa c ilita te  the understanding of the d ifference, le t us f irs t recall the two 

unique ch a ra c te ris tic s  th a t distinguish Bao and Yip from th e ir predecessors. The 

tw o ch a ra c te ris tic s  are: one, both Bao and Yip are in favor of trea tin g  the contour 

tones as units as well as sequences of level tonem es in the  underlying rep resen ta­

tion. Two, both employ the notion of register  to encode the trad itional tw o-way

yin  and yong^® partition  of the p itch  range. However, Bao and Yip d iffer in te rm s 

of the  s tru c tu ra l re la tion  betw een the reg iste r and the contour node. In Yip, the
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reg is te r node and the eop*~'-" node are eo-extensive in the sense th a t the form er 

dom inates the la tte r . In Bao, however, they stand as s is te rs  to  each  o ther. If 

Bao's node nam es are used for Yip's tree , the  two can be co n trasted  as follows:

( 2 . 4 5 ) .  a .  Yi p ( 1 9 8 9 a , b )  b.  Bao (1 9 9 0 )
t t
I /  \
r r c
I
c

In fa c t, Bao's trea ting  the reg is te r and the contour nodes as s is te rs  to  each 

o ther is not to ta lly  new. It is the sam e trea tm e n t seen in Yip's 1980 d issertation . 

For exam ple, the s is te r relation is indicated in her rep resen ta tion  of the syllable 

mài in (b) in the following. This rep resen ta tion  is d ifferen t from  th e  dom inance 

rela tion  betw een reg iste r and contour implied in her la te r  stud ies shown in (a) in 

ihe following. Notice the s tru c tu ra l equivalence between (b) below and (b) in the  

above (2.45).

( 2 . 4 6 ) .  a .  n.ai b .  [ + u p p e r ]
I I

I+ u p p er)  mai
/  \  /  \

H L H L

2.10 Conclusion

There is no doubt th a t the  stud ies review ed in this chap ter have made a t r e ­

mendous contribu tion  to  our p resen t understanding of the tonal phenom ena in lan­

guages, p articu la rly  in Chinese. However, it is fe lt tha t fu rth e r in-depth  studies 

of th e  individual languages covered in these studies are urgently  needed if one 

wishes to  su b stan tia te  any of these theories, th e ir tene ts , claim s and assum ptions.
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2.11 Notes to Chapter 2

1 This is a published version of the author's 1976 dissertation.

2 See Anderson (1978) for details of these studies by Gruber, Sampson, and Mad- 

dieson.

3 Woo (1972) is a published version of the author's 1969 MIT d issertation .

4 The d a ta  given below are in Woo's original transcriptions.

5 Goldsmith's argum ents have been c ited  in many studies. 1 th e re fo re  will not 

repea t them  here . For details of these argum ents, the reader is re fe rred  to 

Goldsmith him self.

6 The co nstra in t should really be s ta te d  as being within the domain of the syllabic 

ra th e r  than the morphem e. See C hapter 3 fo r more discussion of the  problem .

7 This argum ent is apparently  com plem entary to a reverse s ta tem en t th a t o ther 

languages have contour tones th a t do not behave as units. This la t te r  argum ent 

has no g re a t controversy surrounding it, though.

8 The Danyang d a ta  a re  also discussed la te r  in § 7.3.7.

9 One of the main objectives in Yip's c iting  of the Danyang d a ta  is to  argue for a 

unique type of association which links the  units of the two tie rs  a t the  tw o edg­

es of th e  re le v an t domain firs t before moving inwards. Before Yip, th e re  were 

only tw o types o f association observed: le f t to  right or right to  le f t . Com pared 

w ith them , Yip's is a bi-directional type of association.

10 The le tte rs  OCP stand for O bligatory Contour Principle. Roughly speaking, 

OCP is a  principle whose basic function is to  dissim ilate: it p rohibits ad jacen t 

iden tical segm ents. This principle was firs t form ulated in Leben (1973) and 

G oldsm ith (1979) specifically  for tonal phenomena, but has since been ex tend­

ed to  segm ents of o ther fea tu res, and has been form alized fu rth e r in details 

w ith regards to  various featu res a t various levels (e.g. M cCarthy 1986. 1988, 

Yip 1988, and Odden 1988). It has been widely c ited  as follows.
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"At t h e  m e l o d i c  l e v e l ,  a d j a c e n t  i d e n t i c a l  e l e m e n t s  a r e  
p r o h i b i t e d . "  (McCarthy 1 9 8 6 ,  p . 20 8)

and has been observed to perform  a bewildering number of functions as a mor­

phem e stru c tu re  constrain t, rule blocker, rule trigger, constra in t on the mode 

of operation of an ambiguous rule, and constra in t on the form  of possible rules 

(Yip 1988).

11 The Wuxi tones are also discussed in § 7.3.8.

12 I will ignore the tonal instan tia tion  on the medial syllables as i t  is of no con­

cern here.

13 Due to  the com plexity of the theory  of fea tu re  geom etry, I am not providing a 

review  of the various fram eworks proposed so fa r.

14 Bao does not explicitly claim th a t he is a follow er of Yip in th is re sp ec t. It is 

not s ta te d  in Bao w hether he has independently worked out the idea, or is 

m erely supporting Yip's. Given the  tim e span betw een these  stud ies, e ith e r  

situation  is possible.

15 H ere, a techn ical problem in Bao should be pointed out: his co n stra in t in

(2.39) does not imply (2.44) as it is m eant to . In fa c t, nothing in it  would p re ­

vent the  occurrence of trees  such as the following,

c c c
/  \  /  \  /  \

o o O o  D O
/ \ l  l / \  / \ / \
F F F  F F F F F F F

Nothing in Bao would prevent the two original branches from  branching 

fu rth e r and resu lting  in a sequence of more than  two te rm inal nodes. This is 

c learly  shown above, where none of the c nodes has more than tw o im m ediate 

branches, which means th a t none violates Bao's constra in t in (2.39). In fa c t ,  

even tre e s  w ith more levels than those in the above illu stra tion  (i.e. w ith more 

than th ree  term inal nodes), would ctill observe the  constra in t in question.

It is quite obvious th a t, fo r the constrain t to  work as desired, Bao needs to
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add to  it another phrase such as "..im m ediately dom inating two and only two 

term inal nodes." D espite the technical problem just mentioned, Bao's position 

of no complex contour tones in the underlying s tru c tu re  is however clearly  

expressed.

16 In Chinese h istorical phonology, there  is a w ell-a tte sted  theory tha t each of 

the  four Middle Chinese (around the 6th century) tones was split into two dur­

ing the  period betw een Middle Chinese and the early vernaculars of th e  13th 

century . The sp lit was originally conditioned by the d ifference in the voicing 

of the  in itia l consonants of the  syllable. The voiced initial is said lo condition 

a higher p itch , w hereas the voiceless one a lower pitch . Later, most of the 

Chinese languages experienced a loss of the  voiced initials through a merging 

process in which all the  voiced in itia ls merged with the ir voiceless co u n te r­

p arts . A fte r the  loss, however, the  conditioned pitch variance rem ained. The 

resu lt was th a t w hat had before been conditioned phonetic p itch  d ifference 

becam e now con trastive  and hence Chinese becam e a eight-tone (ra the r than 

a  four-tone) language. These eight tones are four higher pitch ones called  yin  

tones and four lower p itched ones called yang  tones.

According to  th is theory, the various tonal system s seen today in the vari­

ous Chinese languages have evolved (largely through p. merging process) from 

these  eigh t yin  and yang tones. For more discussion of this h istorical develop­

m ent, please re fe r  to  § 3.5.



C hapter III 

THE REGISTER FEATURE SYSTEM

In this chapter, 1 will discuss in de ta il Yip's (1980a) system  of tonal fea tu res , 

particu larly  as it applies to Mandarin tones. Yip's system  with its  unconventional 

R egister Featu re  has exerted  a m ajor influence on subsequent studies of Chinese 

tones. Being virtually the only non-linear analysis of Chinese tones fo r more than 

a decade, Yip's tw o-layer system  has been adopted in a num ber of studies of Chi­

nese tones (e.g. Bao 1990, Shih 1986, Packard 1989, Pulleyblank 1986, Yip 1989a,b, 

among others). These studies, however, have built fu rth e r theo ries  on the basis of 

Yip's system  w ithout seriously questioning its fundam ental valid ity . In fa c t, few 

studies so fa r have seriously challenged it. One notable exception is a recen t 

study by Zee (1991), who argues th a t Shanghai is fundam entally  a th ree , ra th e r  

than four level tonal system  (H, M, L), and hence th a t Yip's R eg ister F eatu re  sys­

tem  cannot be adopted for the analysis of Shanghai tones. ̂  As 1 will show below, 

my review  has also found Yip's analysis (in particu lar, her R eg ister Feature) unmo­

tiv a ted  fo r Mandarin.

Thus, two claim s may perhaps be made regarding Yip's analysis, a  strong one 

and a weak one. The strong one claim s th a t Yip's R egister F ea tu re  is inadequate 

in the  analysis of Chinese tones in general, and the weak one asse rts  th a t the  fe a ­

tu re  is irre levan t in the analysis of Mandarin tones. In the p resen t study, however, 

1 will try  to  make the weak claim  only, leaving the proof of th e  strong  claim  to 

la te r  studies. The reason fo r th is narrow er focus is th a t the  ta sk  of proving the  

s trong  claim  goes fa r beyond the scope of this study. Regarding Chinese languag-

- 52 -
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es o ther than  Mandarin, I will simply say th a t if Yip's R egister F ea tu re  can be 

proven applicable in any of them , it is likely a language specific fea tu re , for a t 

the  very le as t, i t  cannot be m aintained for Mandarin.

Before beginning the discussion of Yip, le t us refresh our memory of her anal­

ysis, b riefly  introduced in the last chapter. The most unusual aspect of Yip's Reg­

is te r F ea tu re  system  is probably its  use of an unconventional fea tu re  lupper]. This 

fe a tu re  and th e  fea tu re  [high] a re  the two component fea tu res in Yip's analysis. 

C alled R eg ister F eature and Tonal F ea tu re  respectively, they in te ra c t to  define 

four tonal levels:

( 3 . 1 ) .  R e g i s t e r  Tonal
F e a t u r e  F e a t u r e

[ + u p p e r ]

[ - u p p e r ]

[ + h i g h ]  (H)

[ - h i g h ]  (L) 

[ + h i g h ]  (H) 

[ - h i g h ]  (L)

C h a o ' s  
S c a l e

Four Tonal  L e v e l  
D e f i n e d

[ + u p p e c ,  H]

[+ u p p e r ,  L]

[ - u p p e r ,  H]

[ - u p p e r ,  L]

Claim ing a  separa te  au tosegm ental tie r , the  R egister F ea tu re  partitions the 

whole range of the voice p itch  into two equal portions, a [+upper] portion and a 

[-upper] one. On Chao's five-level scale , [+upper] covers a p itch  range from  5 to 

3, and [-upper] from  3 to  1. Each of the two portions, in tu rn , is divided into two 

sub-portions by the  Tonal F ea tu re  [high]. Thus, in term s of coverage of the  pitch 

range, these  tw o fea tu res overlap each o ther. Because of this overlapping nature , 1 

may perhaps re fe r  to  Yip's analysis as a tw o-layer system to  disting 'ush it from 

o th e r one-layer system s whose fea tu res  do not overlap this thoroughly in pitch 

coverage.

In all. Yip c ite s  four pieces o f evidence from Mandarin to  m otivate  her Regis­

te r  F ea tu re  analysis. I will go through them  one by one below.
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3.1 Mandarin Case 1: the Neutral Tone

First, le t me give a brief introduction to the general ch a ra c te ris tic s  of the  

neutral tone in Mandarin. In the lite ra tu re , a syllable with the Mandarin neutra l 

tone has been described as toneless or atonic (Dow 1972), or p itch less (Li and 

Thompson 1981). It is said to be short and light (Xu 1983), and short and lax 

(Cheng 1973). Based on earlier acoustic studies by Zadoenko (1958) and D reher 

and Lee (1966), Cheng concludes th a t "the length of a neu tra l tone syllable is 

about one half th a t of a full tone syllable (p. 55)."

The neu tra l tone has been observed to  be re la ted  to no s tress  or lack of s tress . 

Being the f irs t person using the  term  "neutral tone" for the  tone in question, Chao 

(1968), for instance, indicates his belief in a connection betw een th e  two by p lac­

ing the  discussion of the neutral tone in the  section en titled  "Weak Stress" in his 

book. In th is study, Chao also rem arks th a t "in weak stress , the  tone range is f la t ­

tened to  p rac tica lly  zero and the duration is re la tive ly  short (p. 35)."

The connection betw een the neutra l tone and lack of s tre ss  is also expressed 

in Li and Thompson (1981). According to  these authors, "if a syllable has a weak 

stress  or is unstressed, it loses its  con trastive , re la tive  p itch  and th e re fo re  does 

not have one of the  four tones. In such a case, the  syllable is said to  have a n eu tra l 

tone (p. 9)." In s till another study, the  neu tra l tone and weak s tre ss  a re  not even 

distinguished. Xu w rites in his 1983 paper th a t "the neu tra l tone is also called  

weak stress . It is pronounced with the  ch arac te ris tics  of being ligh t and short (p. 

220). " To establish  a  cause-effec t relationship  betw een th e  n eu tra l tone and 

stress , Cheng (1973) m aintains th a t th e  neu tra l tone is derived from  lack  of s tress . 

According to  him, "when a syllable is stressed , it has a tone, but when i t  is uns­

tressed , its  tone becom es neu tra l (p.57)." Therefore, he continues, "the neu tra l 

tone item s must be specified w ith full tones in the  lexicon (p. 66).^"
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Still ano ther fa c t concerning the neutral tone is th a t alm ost all morphemes 

th a t appear in the neu tra l-tone shape have also a corresponding full-toned form 

found in a stressed  position. This fac t provides indication th a t the neutral tones in 

these morphemes are  each derived from their respective full tones in a non­

stressed  or w eak-stressed situation. There are, however, a handful of exceptions 

(few er than ten), and these include the frequent gram m atical partic le s  such as the 

p erfec tiv e  p artic le  le, the possessive partic le  de, and the continuous-aspect p a r ti­

c le zh e .^  These p artic les  are always in the neu tra l tone form , and the ir exac t full- 

tone correspondences are  hard to trac e  from a synchronic point of view,^

What then is the  shape of the neutral tone in phonetic or phonological term s? 

A ccording to  Chao (1968), the  neutral tone does not have a phonem ic tone shape 

(or p itch  value) of its  own; ra th e r , it derives its  p itch  value from tones th a t p re­

cede it. When following o ther tones, for instance, its  p itch  value varies with the 

p itch  values of the  end points of the preceding tones.

Having given a  general introduction to  the neu tra l tone, le t us exam ine Yip's 

analysis of it .  Yip indicates th a t the neutral tone (Tone 0) provides evidence for 

th e  autonom ous s ta tu s  of the [upper] fea tu re , and the re fo re  ju stifica tion  for its  

postu lation . Specifically, she argues th a t this Mandarin tone, when appearing on 

th e  handful of g ram m atical partic les just m entioned, is prespecified  for its  Regis­

te r  F ea tu re  [upper], bu t not for its Tonal F eatu re  [high]. Namely, it consists of 

th e  following underlying representation;

( 3 . 2 ) .  [ - u p p e r ]

Yip's analysis fo r the  neutral tone is based on the following d a ta  (Yip, p.47 and 

p. 163).®
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( 3 . 3 )

Tone
Tone
Tone
Tone

( 5 5 )  
( 3 5 )  
( 21  ) 

( 5 3 )

Tone 0

3
3
4
1

Examples

c h i  
nà 
mai  
huài

l e  "have e a t e n "
l e  "have  tak en"
l e  "have bought"
l e  "have g o n e  r o t t e n "

These data  indicate specifically th a t the neutral tone has a m iddle-level p itch  

a f te r  Tone 1 and Tone 2, and a low pitch  a f te r  Tone 4, but a re la tiv e ly  high pitch  

a f te r  Tone 3. If Chao is right in considering th a t the value of the neu tra l tone is 

derived from  its preceding tone, w hat then are the derivation processes involved? 

According to  Yip, the derivations are  done in the following manner:

( 3 . 4 ) .
(A) (B)

a . Tone 1

b.  Tone  2

c . Tone 3

d.  Tone 4

[ + u p p e r )
/ \

H H 
[ + u p p e r ] 

/ \
L H 

[ - u p p e r ]
/ \

L L 
[+upper  J 

/ \
H L

Tone 0 

[ - u p p e r ]

[ - u p p e r ]

[ - u p p e r ] 

H
[ - u p p e r ]

Tone  0

l + u p p e r ] [ - u p p e r ]
/ \ /

H H
[ + u p p e r ] [ - u p p e r ]

/ \ /
L H

[ - u p p e r ] [ - u p p e r ]
/ \ 1

L L H
[ + u p p e r ] [ - u p p e r ]

/ \ /
H L

F irst, in each c'».se, the neu tra l-toned  morpheme shows up w ith its  prespeci­

fied  fea tu re  [-upper] a f te r  the concatenation  of the two re lev an t m orphem es. 

Then, spreading occurs through which the  neutral tone acquires th e  value of its  

Tonal F ea tu re  from its preceding tone. Such an analysis works well in the  cases of 

Tones 1, 2 and 4, but fails to work fo r the neu tra l tone following Tone 3. Yip's 

solution lo r  th is problem is "a special rule th a t inserts a H tone a f te r  th e  th ird  

tone when no o ther tone follows (Yip, p. 162)." Yip explains th a t by "no o th e r tone 

follows", she means "pre-pausally or before a neutral tone (p. 162)". Nam ely, a ru le 

in the  following shape:
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( 3 . 5 ) .  LL ♦  LLH /  ___  { p a u s e ,  a n e u t r a l  t o n e )

Yip's explanation is unconvincing. While it seem s quite natu ra l lo consider a 

pause as a  case of "no o ther tone follows", it is not exactly  c lear w hether the neu­

tra l tone can be sim ilarly  considered. It is not c lear how a syllable, even in the 

neu tra l tone, can function just like a pause. Arguably, the appearance of an ex .ra  

tonem e in the  th ird  tone before a pause may be due to the fa c t th a t the re  is 

"room" fo r its  appearance. The pre-pausal position is a f te r  all a common place 

w here ex tra m e trica l and idiosyncratic m ateria ls do occur to  "take shelter" from 

rigid phonological rules. No such "room" or shelter-type function, however, can be 

found before ano ther syllable, neutra l-toned  or otherw ise.

Or, from  another viewpoint, if the occurrence of an ex tra  tonem e is to 

achieve a grow th in length in the th ird  tone so th a t it may rea lize  its po ten tia l 

fu ll-leng th , no such tendency tow ard a length-increase is seen in the p re -neu lra l- 

tone position. As a m a tte r of fa c t, a research  finding made in D reher and Lee 

(1966) shows th a t the  tone before the neu tra l one is shorter than  it is before o ther 

tones. A ccording to  these authors, tones im m ediately preceding the neu tra l tone 

a re  about 20 p ercen t shorter than usual.

The conclusion to  be drawn from  the above discussion is th a t the re  is no bona 

fide reason fo r th e  insertion of a H tonem e in th a t specific position (see 3.4c). It 

should be noted, however, th a t this problem in Yip's analysis does not co n stitu te  a 

su ffic ien t argum ent to  re je c t her analysis. T hat argum ent com es from the  fa c t 

th a t Yip's analysis of the  neutral tone fails to  cap tu re  an im portan t generalization  

about the  neu tra l tone. In fac t, this failure (which I will show la te r)  does not o rig ­

ina te  from  her own work, but i t  stem s from  an erroneous understanding of the 

d a ta  th a t her analysis is based on.
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As m entioned earlier, Chao believes th a t the neutral tone does not have its 

own inherent pitch value, but acquires its surface value from its  preceding tone. 

Chao's observation is true to  a certa in  ex ten t. The proposed assim ilation (or 

spreading, shown in B in 3.4) does indeed occur to produce the precise su rface 

p itch  form s. The question is: how can one account for these precis^ p itch  values? 

Or, is the re  any generalization hidden among these phonetic su rface  values?

The answ er to the la tte r  question is yes. A more detailed  discussion and ju s ti­

fica tion  of the existence of this generalization  is provided in § 6.7; I will give only 

a ra th e r  brief dem onstration of it here. Now, le t us have ano ther look a t  Yip's 

d a ta  provided earlie r in (3.3).

( 3 . 6 )  Tone 0

Tone 1 ( 6 5 )  3
Tone 2 ( 3 6 )  3
Tone 3 ( 2 1 )  4
Tone 4 ( 5 3 )  1

One observation th a t can be made about these data is th a t the  d ifferences in 

p itch  value betw een the endpoints of Tones 1, 2 and 4 and th a t of th e  following 

neu tra l tone all equal 2: in all th ree  cases, the pitch of the  neu tra l tone is 2 points 

lower than the endpoint of its preceding tone, measured on Chao's scale . However, 

the  d ifference in value between t>"c neu tra l tone and its preceding Tone 3 is a neg­

a tive  3, (if the number 2 just m entioned is regarded as being positive). The ques­

tion is: why does f" 2 neutral tone behave d ifferen tly  when following the  th ird  

tone?

The answ er clearly lies in the d istinct form  of the th ird  tone as opposed to the  

form s of the o ther th ree  phonemic tones: it is the only low tone and th e  only tone 

th a t reaches the  lowest pitch before the neu tra l tone. This fa c t does not seem  to  

m a tte r  much when one tries  to  re la te  ii to  the precise phonetic values of th e  neu­

tra l tone. But suppose the neu tra l tone is represen ’̂ ed as a fully specified  low tone
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in the underlying represen tation , the problem would become self-ev iden t. This 

can actually  be illu stra ted  in Yip's analysis.

( 3 . 7 ) .  Tone 0

a .  Tone 1 ( + u p p e r ]  [ - u p p e r ]
/ \  I

H H L
b.  Tone 2 [ + u p p e r ]  [ - u p p e r ]

/ \  I
L H L

c . Tone 3 [ - u p p e r ]  [ - u p p e r ]
/ \  I

L L L
d.  Tone  4 [+ u p p e r ]  [ - u p p e r ]

/ \  I
H L L

One thing th a t becom es readily observable from such a configuration Is the 

to ta l iden tity  betw een the shape of the neutra l tone and the endpoint of its  p re­

ceding Tone 3 (c). Notice th a t the sam e identity  is not found in the o the r cases. 

Under such an analysis, the m ystery about the odd behavior of the th ird  tone is 

resolved; the  iden tity  triggers a dissim ilation process which raises the neutral 

tone a f te r  Tone 3 in pitch. Namely,

( 3 . 7 c ' ) .  Tone  3 [ - u p p e r ]  [ - u p p e r ]
/ \  I

L L L + H

With th is above generalization captured , it becomes now easy to account for 

the  o the r values of the  neutral tone. C learly, the higher su rface values of the 

neu tra l tone a f te r  Tone 1 and Tone 2 are  due to  a lower level phonetic co- 

articu la tion , as described in Shen (1990b). Specifically, the value of the neutral 

tone is ra ised  to  3 simply because Tones 1 and 2 th a t precede it a re  both tones 

ending in high tonem es. It is not thus a f te r  Tone 4 because Tone 4 ends in a re la ­

tively  low er tonem e.^

It should be noted th a t it takes the identity  in both tiers to trig g er the dissim ­

ilation process, described in (3.7'), as a sim ilar process is not found in the case of
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Tone 4 where there  is no match between the two R eg ister-F eatu re  specifications 

in sp ite  of the fac t th a t there  is identity  a t the Tonal tie r . If this observation is 

co rrec t, it should serve to  indicate th a t the neutral tone cannot be an underspeci­

fied tone, but just a plain low tone (probably 1 in p itch  value), and th a t the  neu tra l 

tone ease does not really constitu te  an argum ent for the autonomous behavior of 

the proposed R egister Feature.

3,2 Mandarin Case 2: Tone on Post-Verb Syllables

A nother sim ilar piece of Mandarin evidence Yip uses to  m otivate the  R eg ister 

F eatu re  [upper] and its autosegm ental behavior com es from the  following d a ta  

(Yip, p. 63 & p. 175):

( 3 . 8 ) .  mai " s e l l "  so n g  " d e l i v e r "
s h à n g  "up" qù ' g o ,  to"
l e  " p e r f e c t i v e

p a r t i c l e "

a .  mai l e .  " s o l d ;  ha v e  be e n  s o l d "

b .  s o n g  s h à n g  qù " d e l i v e r  up ( t o ) "

c .  s o n g  s hà ng  qù l e  " d e l i v e r e d  up ( t o ) "

One ch a rac te ris tic  concerning the above th ree  sen tences is th a t all of th e  sy l­

lables a f te r  the main verbs mai and song rece ive  weak s tress , and the  s tre ss  p a t­

te rn  can be roughly shown as follows:

( 3 . 9 ) .  a .  s  w
mài l e .  " s o l d ;  ha ve  b e e n  s o l d "

b.  s  w w
s o n g  sh àn g  qù " d e l i v e r  u p ( t o ) "

c .  s  w w w
so n g  sh àn g qù l e  " d e l i v e r e d  u p ( t o ) "

where  s = s t r o n g ,  and w=weak 

Namely, the main verb in each case is stressed  while the re s t of the syllables are  

not (or have weak stress). In addition, these post-verb  syllables may be regarded
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Q
as carry ing  the neutral tone, although the source of the neu tra l tone on le is d if­

fe re n t from  th a t of the neu tra l tones on the re s t of the post v'crb syllables. The

form er is underlyingly a neu tra l tone (signalled by the absence of any tonal d iacri­

tic); it is a neutral tone before syn tactic  concatenation. The la tte r , however, are  

underlyingly full-toned, derived through a lack of syn tac tic  stress. In general, all 

th e  syllables a f te r  the verb are  perceived as ra th e r low in tonal value. Now le t us 

see  how Yip in te rp re ts  the da ta  as a support for the postulation of tne Regisier 

F ea tu re :

( 3 . 1 0 ) .  a .  l + u p p e r ]  [ - u p p e r ]
I I

mai l e
/ \ _______ /

H L

b .  l + u p p e r ]  [ - u p p e r ]  [ - u p p e r ]
I I I

s o n g  s ha ng  qu
/ \_

H L

c .  l + u p p e r ]  [ - u p p e r ]  [ - u p p e r ]  [ - u p p e r ]
I I I I

s o n g  s h a n g  qu l e

H L

Assuming th a t all th e  n eu tra l toned syllables are prespecified  as [-upper] for 

the  R eg ister F eatu re , Yip adopts a spreading analysis whereby all the post-verb  

syllables acquire the ir low tonal value through the spreading to  them  of the Tonal 

F ea tu re  L ([-high]) from  the preceding verb.

F irst, th e re  is a minor problem regarding this analysis: while Yip is explicit 

about the  source of the fea tu re  [-upper] on the syllable le (one of those few sy lla­

bles in Mandarin which are always neutral-toned; see also the la st section for re le ­

v an t details), she does not explain how [-upper] gets there  for the re s t of the post­

verb  syllables. However, th is  problem is probably not d ifficu lt to  work out; it
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appears to  be just a technical problem which needs to  be worked ou t in deta il. 

T herefore, I will dwell no fu rther on it.

The m ajor problem with this analysis lies in its violation of th e  locality  

requirem ent im plicit in the observation th a t the neutral tone derives its  tonal veQ- 

ue from its  preceding tone. Although the neu tra l tone has been rep o rted  to  derive 

its  phonetic su rface  value through spreading from its im m ediately preceding tone, 

no studies have found this spreading to  go beyond its im m ediately following tone. 

This problem does not show much in Yip's analysis (3.10) of the  sen tences in (3.8), 

since this analysis does yield the g ram m atical resu lt of a low tone on these post­

verb syllables. The problem is b e tte r  shown if Yip's data are  expanded to  include 

the following sentences:

( 3 . 1 1 ) .  t â i  "carry"
t u î  "push"

a .  t ü i  sh an g  qu l e  "pushed up"
b .  t â i  sh an g  qu l e  " c a r r i e d  up"

N otice th a t in Yip's earlier da ta , all the main verbs are  by chance in the 

fourth  tone (51). These two sentences here are  identical to  her sen ten ce  in (3.8c) 

in every o th e r aspects except for the tonal values of the main verbs a t  the  begin­

ning of the  sen tences. Here in (a), the  verb tui carries the f irs t tone (55), while in 

(b), th e  verb ta i is in the second tone (35), both being tones ending in high 

tonem es. Based on Yip's earlier tre a tm e n t, the neutra l-toned , pcsl-v erb  syllables 

in these tw o sentences should acquire th e ir  tonal value through prespecification  

and then spreading as shown below:
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( 3 . 1 2 ) . *  a .  [ + u p p e r ]  [ - u p p e r ]  [ - u p p e r ]  [ - u p p e r ]
I I I I

t u i  shang qu l e

H H

* b .  [ + u p p e r ]  [ - u p p e r ]  [ - u p p e r ]  [ - u p p e r ]
I I I I

t a i  shang qu l e
/ \ —- — '

L H

While the resu lts  in (3.10) may by chance be gram m atical, the resu lts  here 

with all the neu tra l-toned  syllables to have a value a t  the middle range (i.e 

[-upper, H]) a re  c learly  unacceptable. Although this value (i.e [-upper, Hj) may be 

accep ted  for the  syllable IMMEDIATELY following the  verb as a low -level phonet­

ic su rface rep resen ta tion , it can by no means be accep ted  for the two tones tha t 

follow. The righ t output for these two tones should be just as the post-verb  tones 

in the ea rlie r cases in (3.10):

( 3 . 1 3 ) .  a .  [ + u p p e r ]  [ - u p p e r ]  [ - u p p e r ]  [ - u p p e r ]
I I I I

t u i  sha ng qu l e
A  I I

H H L L

b .  [ + u p p e r ]  [ - u p p e r ]  [ - u p p e r ]  [ - u p p e r ]
I I I I

t a i  sh a n g  qu l e
/ \  I I

L a  L L

The problem  involved is this: the  spreading will not go beyond its  ad jacen t 

tone, if th e re  is indeed a spreading of the Tonal Feature from the preceding tone. 

From this follows ano ther problem: if the  two final syllables do not rece ive  the ir 

Tonal F ea tu re  specification  from the main verb, where can they acquire th a t fe a ­

tu re  specification? Or, how exactly  can they surface fully specified? It is not 

c lea r how these  questions can be answered in Yip's analysis. The problem of the 

source of the Tonal Feature  specification shows up even more obviously in another 

sen tence of th e  sam e type;
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( 3 . 1 4 ) .  pâo "run"
pâü shang qu le "ran up"

This sentence is once again identical to  Yip's sen tence in (3.8c) in every 

resp ect except for the tonal value of the main verb. The d ifference is th a t th e re , 

th e  verb is fourth-toned (51), but here the verb is th ird -toned  (213). Now a serious 

problem arises in the acquisition of the Tonal F ea tu re  specification  on the p a rt of 

the post-verb syllables. Let us observe the following:

( 3 . 1 5 ) .  [ - u p p e r ]  [ - u p p e r ]  [ - u p p e r ]  [ - u p p e r ]
I I  I I

pao chang qu le
/ \  I I I

L L H ? ?

Recall th a t in Yip, the  neu tra l tone im m ediately a f te r  th e  th ird  tone acquires its  

Tonal F eatu re  specification  by way of the following rule (cf. (3.5)).

( 3 . 1 6 )  LL + LLH /  ____  { p a u s e ,  a n e u t r a l  t o n e )

What this rule says is th a t a Tone 3 (213), represen ted  as [-upper] LL, 

acquires a  H tone when preceding a neutral tone or a pause. If th e  loca lity  

requ irem ent on the  spreading of the tonal value from  a preceding tone to  its  ad ja­

cen t following neu tra l tone is not obvious in the  previous cases in (3.8) and (3.11), 

i t  should be quite explicit by virtue of this rule th a t the  only neu tra l tone th a t is 

a ffe c te d  is the one IMMEDIATELY a f te r  the verb. Howev^ , although this ru le  is 

righ t in co rrec tly  encoding the adjacency requirem ent, i t  also reveals a problem  in 

Yip's trea tm e n t of the type of sentences in question. The problem is: how can one 

account for the tonal values of the two syllables th a t are not ad jacen t to  th e  

verb? It is not c lear how this d ifficu lty  can be easily  surm ounted. It would seem  

ra th e r  unnatural if more rules should be devised to  in sert more H tones fo r th e  

two words qu and Ze a t the end of the  sen tence. Even if these H tones can, by
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some perhaps unnatural means, be c rea ted  for the two syllables, the resu ltan t sen­

ten ce  is ungram m atical anyway. This is because the last two syllables again do 

not occur as a middle tone [-upper, H], but ra th e r as a low tone, specifiab le in 

te rm s of [-upper, L].

By now, it should be c lear th a t Yip's analysis for the post-verb tones under 

discussion is not adequate, and th a t it has not succeeded in dem onstrating th a t the 

autonom ous R egister F ea tu re  is supported through this analysis. Incidentally, this 

case  of the tones on the post-verb syllables provides fu rther evidence to  show the 

im plausibility of Yip's analysis for the neutral tone discussed in the la st section . 

Among o ther problem s, it cannot account for the su rface tonal shape of a neu tra l- 

toned syllable found a f te r  another neutral tone. And, this case provides fu rther 

evidence th a t the  neu tra l tone should be fully specified before the low-level assi­

m ilation takes place.

3.3 Mandarin Case 3: the "Conclusion" Intonation

A nother p iece of evidence Yip draws on to  support her positing of the Regis­

te r  F ea tu re  com es from sentences w ith "conclusion intonation" firs t described in 

Chao (1968). The following are exam ples of these sentences;

( 3 . 1 7 ) .  C l a u s e  1 C l a u s e  2

a .  n ï  x i n g  Wang, wô x i n g  Lù.
"You ha v e  t h e  surname o f  Wang; I h a v e  t h e  surname o f  Lu."

b .  w5 x i n g  Lù, n ï  x i n g  Wang.
"I h a v e  t h e  surname o f  Lu; You ha ve  t h e  surname o f  Wang."

C erta in  fea tu res  apparent in these sentences are: one, each contains two 

clauses — le t me label the f irs t clause in each sen tence Clause 1 and the  second in 

each  Clause 2. Two, Clause 1, according to  Chao (1968, p.39-40), ends in a rising 

in tonation , while Clause 2 ends in a falling intonation. Three, the rising intonation
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of Clause 1 causes the rising second tone (35) on Wang (a) and th e  falling fou rth  

tone (51) or. Lu (b) to  raise the ir p itch  higher as a whole while s till keeping th e ir 

original tonal contour. The falling intonation of Clause 2 causes th e  final syllables 

Lu in (a) and Wang in (b) to be pronounced with a generally  low er p itch , but again, 

still keeping the ir own original tonal contour.

Yip's analysis of Chao's two sentences covers the falling in tonation a t the  end 

of Clause 2 only, w ithout saying anything about the rising intonation on Clause 1. 

Specifically , Yip a ttr ib u tes  the dropping of the tonal value on th e  final tone of 

Clause 2 to  the  presence of a [-upper] R egister F ea tu re  floating  a t  the end of 

these sen tences. This floating R egister value (i.e. [-upper]) then overrides th e  

underlying R egister value of the tone occurring in th is specific  sen tence-fina l 

position. As a resu lt, the syllable su rfaces with a lower R eg ister value. Yip's 

analysis is illu stra ted  below; (The overriding floating R egister F ea tu re  is ita li­

cised.)

( 3 . 1 8 ) . UR SR
[ u p p e r ]  [u p p e r ]  [ - u p p e r ]  [ - u p p e r ]

I +  I
0 + o_____ /  * a
1 I I

[ h i g h ]  [ h i g h ]  [ h i g h ]

What her analysis says is th a t a Mandarin tone of any shape occurring in th e  

sen tence final position in question will delink from its  own underlying reg is te r t ie r  

and link to  the reg is te r fea tu re  floating  in th a t position. Thus, when th e  m or­

phem e occurring in th a t position has a  Tone 4 (e.g. Lù) or a  Tone 2 (e.g. Wàng), 

o r to  add another common Chinese surnam e to  the d a ta , a Tone 1 (e.g. Zhang ), 

the  application of this above rule will yield the  righ t su rface  rep resen ta tions, as 

shown below in (a) and (b);
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( 3 . 1 9 ) .  UR SR

a .  [ + U o p e r ] [ + u p p e r ] [ - u p p e r ] [ - u p p e r ]

1 + / 11
Wang -*■ Wang Wang

/ \ / \ / \
L H L H L H

b .  [ + u p p e r ] [ + u p p e r ] [ - u p p e r ] 1- u p p e r )
1 + / 1
Lu -*■ Lu + Lu
/ \ / \ / \

H L H L H L

c. [ + u p p e r ] [ + u p p e r 1 [ - u p p e r ] [ - u p p e r ]

1 + / 1
Zhang + Zhang + Zhang

A A / \
H H H H H H

The resu lt is th a t the syllables Lù , IVông and Zhang , all of which are under- 

lyingly [+upper], come out of the derivation with a desired 1-upper] specification  

to  signal th a t the  falling intonation has occurred on them . So fa r, Yip's analysis 

seem s quite  successful in deriving and representing  Ihe lowered p itch  value, the 

re su lt of th e  falling  intonation. And her analysis will succeed as long as the 

underlying reg is te r  value is [+upper].

However, a  problem arises when the  tone in the underlying rep resen ta tion  is 

f-upper].

( 3 . 2 0 ) .  [ - u p p e r ]  [ - u p p e r ]  [ - u p p e r ]  [ - u p p e r ]

Li
/ l \

L L H

[ - u p p e r ]
+___

Li
/ l \

L L H

[ - u p p e r ]
J

Li
/ l \

L L H

In th e  above, h i  is another common Chinese surnam e, v/hich has a Tone 3. Now 

le t us see how Yip's trea tm e n t works if th is tone also appears in the  position of 

the  falling  in tonation. In Yip, Tone 3 is the only [-upper] tone of the  four Mandarin 

phonem ic tones. Being already specified  [-upper]. Yip's analysis applies vacuously 

to  th is  tone to  yield an output th a t is identical to the input. The iden tity  of the
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SRs and URs means th a t the analysis has not encoded the falling in tc .a tio n  in th is 

ease of the Third Tone. It thus seems th a t the success of Yip's analysis in (3.18) on 

the cases in (3.19) is again by chance. It ju st so happens th a t in cU the  th ree  cases 

in (3.19), the base tone carries a high R egister value [+upper], and th a t it is not 

d ifficu lt to  lower this high R egister value to  a low one [-upper] so as to  encode th e  

lowered pitch  value due to the falling intonation. Y et, when the underlying tone 

has a [-upper] fea tu re  specification, her analysis fails to work.

A sim ilar problem arises if Yip's analysis is applied on the rising in tonation on 

Clause 1. But f irs t, le t us return  to Chao's original description of the  data:

" i In  t h e  s e n t e n c e  n.ï xing Wang, wô xing Lu], t h e  r i s i n g  

i n t o n a t i o n  in  t h e  f u r t h e r  r e f e r r i n g  c l a u s e  w i l l  make t h e  

r i s i n g  2nd t o n e  Wang r i s e  h i g h e r  t h a n  u s u a l  and t h e  f a l l i n g  

i n t o n a t i o n  on t h e  f a l l i n g  4 t h  t o n e  Lu t o  f a l l  l o w e r  th a n  

u s u a l . . . B u t  in  wo xing Lu, ni xing Wang, Lu w i l l  be  p i t c h e d  

h i g h e r  a s  a w h o l e  and s t i l l  w i t h  a 4 t h  t o n e  c o n t o u r ,  and 

Wang w i l l  b e  p i t c h e d  l o w e r  a s  a w h o l e ,  bu t  s t i l l  w i t h  a 2nd 

t o n e  c o n t o u r . "  ( p .  3 9 - 4 0 ) .

As have been shown earlier, two fac to rs  are  involved here. One is in tonation , 

which now rises a t the end of the firs t clause (and falls a t the  end of the second 

clause). The o ther is tone, and there  are a case of a rising tone (Wang) and a case  

of a falling tone (Lu). These two fac to rs  in te ra c t to  yield four situa tions, as illus­

tra te d  below:

( 3 . 2 1 ) .  i n t o n a t i o n

t o n e r i s i n g f a l l i n g  j
( f i r s t  c l a u s e ) ( s e c o n d  c l a u s e ) |

r i s i n g  (T2) 1 ■ 3 1 
1

f a l l i n g ( T 4 ) 2
1

4 1 
----------------------------- 1
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As was shown ealier, Yip's analysis for the falling intonation involves eases in 

3 and 4 in the above. Now le t us see how Yip's analysis would apply to the cases 

of the  rising intonation (i.e. 1 and 2). Logically speaking, if Yip uses [-upper] to 

mark a low floating intonation in the case of a falling intonation, she would have 

to  use [+upper] for a high floating intonation in the case of a rising intonation. 

Yip's analysis would then have a rising intonation rule as follows, which is an exact 

cou n te rp art to  her rule for the falling intonation in (3.18).

( 3 . 2 2 ) .  
[ u p p e r ]

I
a
I

[ h i g h ]

[ u p p e r ]  [ + u p p er ]  
+ /

I

[ + u p p e r ]
I

0
I

; h i g h  ;[ h i g h ]

The exam ples shown below are  the derivations via this rule on four Mandarin 

m orphem es (the sem e four morphemes as seen in the previous case of the falling 

intonation), each  carrying a d ifferen t tone:

( 3 . 2 3 ) .  URs SRs

. T1 [ + u p p e r ] [+ u p p e r ]  [ + u p p er ] [ + u p p e r ]
1 + / 1

Zhang + Zhang + Zhang
/ \ / \ / \

H H H H H H

b .T 2 [ + u p p e r ] [ + u p p e r ] [ +upper] [ + u p p e r ]
1 + / 1

Wang Wang Wang
/\ / \ / \

L H L H L H

C.T3 [ - u p p e r ] [ - u p p e r ] [ +upper] [ + u p p e r )
1 + / 1
L i  -*• Li Li

/ l \ / l \ / l \
L L H L L H L L H

d .T 4 [ + u p p e r ] [ + u p p e r ] [ +upper] 1+ u p p e r 1
1 4 / 1
Lu Lu I- Lu
/ \ / \ / \

H L H L H L
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D ifferen t from the falling tone cases where just one of the four tones poses a 

problem for Yip's analysis, there  exist th ree  tones here th a t pose problem s for her 

analysis. This is manifested if the URs anJ the SRs in (a), (b) and (d) in the above 

are  com pared. In all the th ree  cases, no change has occurred  a f te r  the  deriva­

tions. The question is again: what happened to the intonation - th e  rising in tona­

tion this tim e? It seems tha t ju st as in the case of the falling in tonation  on Tone 

3, the goal to  represent and thereby account for the pitch level ra ised  by th e  r is ­

ing intonation on the relevant tones is not achievable by this analysis.

The crucial problem here is probably a ttrib u tab le  to a confusion o f tonal anal­

ysis with analysis of intonation. With the sam e TONAL fea tu re  fo r both, the  p itch  

imposed on the [+upper] tones by the rising intonation becom es sim ply out of the 

p itch  range covered by Yip’s tonal fea tu res .

What I have tried  to show in this section  is th a t the floating  R eg ister F ea tu re  

used by Yip to  encode intonation fa ils  to  adequately rep resen t th e  intonation 

across all cases, and its  legitim acy as a floating au tosegm ental fea tu re  thus 

becom es questionable.

3.4 Mandarin Case 4: "Intonation ParticlesT

Still ano ther piece of Mandarin evidence provided by Yip fo r her R egister 

F ea tu re  analysis suffers from problem s sim ilar to  those seen in th e  previous Man­

darin cases. As in the previous cases, her evidence here is again from  Chao 

(1963). In his section  addressing syn tac tic  partic les, Chao describes two in tona­

tion partic les. He nam es these two p artic les  "rising ending" and "failing ending" 

respectively . According to Chao, "these two intonational endings of phrases and 

sen tences are  of a very special morphophonemic nature (p. 812)." He then 

expiai IS what this special natu re is:
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"I used t o  t r e a t  t h e s e  [ e n d i ng s ]  as  part  o f  Chi nese  s e n t e n c e  

i n t o n a t i o n ,  but l a t e r  found i t  b e t t e r  t o  t r e a t  them as  par ­

t i c l e s ,  s i n c e  they  do not  a f f e c t  the  i n t o n a t i o n  p a t t e r n  of  

t h e  whole  c o n s t r u c t i o n ,  but o n l y  the  v o i c e d  part  o f  the l a s t  

s y l l a b l e . . . [ T h e y ]  r e s i d e  p a r a s i t i c a l l y  on the  l a s t  morpheme 

by p r o l o n g i n g  i t  f o r  t h e  l e n g t h  o f  a n e u t r a l - t o n e  s y l l a b l e  

on which t o  put a r i s i n g  or f a l l i n g  end i ng . "  (p.  8 1 2 )

A more form al description of the rising endings is given below in the column 

with the SRs:

( 3 . 2 4 ) .  URs SRs

a .  1 s t  t o n e  55 + 556
b .  2nd t o n e  35 + 356
C .  3rd t o n e  214 -*■ 2145
d .  4 t h  t o n e  51 513

The following shows the sh ift from the meaning of the sen tence w ithout the 

rising ending (ii) to  the meaning of th e  same sentence with the  ending (i), the end­

ing being signalled by the punctuation marks

( 3 . 2 5 ) .  a .  1 s t  t o n e  on t h e  f i n a l  s y l l a b l e
( i )  qu l u n d u n l ?

"Do you mean t h a t  you a r e  g o i n g  t o  London?"
( i i )  qu lu n d u n .

"go t o  London."

b .  2nd t o n e  on t h e  f i n a l  s y l l a b l e
( i )  bu x i n g l ?

"Do you mean t h a t  i t  i s  n o t  a c c e p t a b l e ? "
( i i )  bu x i n g .

" I t  w o n ' t  d o . "

c .  3rd t o n e  on t h e  f i n a l  s y l l a b l e  
I i ) j i u  y a o  z o u ! ?

"Do you mean t h a t  you a r e  l e a v i n g  now?"
( i i )  j i u  y a o  z o u .

" w i l l  l e a v e  s o o n . "

d.  4 t h  t o n e  on t h e  f i n a l  s y l l a b l e
( i )  n i  bu y a o ! ?

"Do you mean t h a t  you d o n ' t  want i t ? "
( i i )  n i  bu y a o .

"You d o n ' t  want  i t . "
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As indicated above, the rising ending expresses, among o ther things, the 

meaning of incredulity. In addition, there  are two o ther ch a ra c te ris tic s  about 

these intonation endings made obvious in Chao's description of them  given earlie r:

( 3 . 2 6 ) .  a .  The p h r a s a l - f i n a l  s y l l a b l e  a f f e c t e n  i s  PROLONGED in  

d'j rat  i o n .

b.  Thi s  pro l onged  e x t r a  p a r t ,  which c o n s t i t u t e s  a p a r t i c l e ,  

i s  RAISED in p i t c h  ( t h u s ,  the  name " r i s i n g  e n d i n g " ) .

Now le t us see Yip's analysis for the intonation endings:

27) . URs SRs
a . T l I +upper] [ +upper ] [ +u p pe r ]

/ \ / \  \ / l \
H H H H H H H H

b.T2 [ +upper ] [ +upper] [ +uppe r ]
/ \ / \  \ / l \

L H L H H L H H
C.T3 [ - u p p e r ) [ - u p p e r ) ( - u p p e r ]

/ l \ / l \  \ ■* / / \ \
L L H L L H H L L H

d.T4 1+upper ] [ +upper ] [ + up p e r ]
/ \ / \  \ / 1 \

H L H L H H L H

Yip claim s th a t the rising ending constitu tes  a floating H tonem e only, its  

R egister tie r  being unspecified. This floating  tonem e then ge ts  associa ted  to  the 

R egister F ea tu re  of the la st tone in the phrase. There does not seem  to  be any­

thing inappropriate regarding these technical procedures. Nor is th e re  any obvious 

problem w ith regards to  the  encoding of the prolongation of the syllable in ques­

tion. The addition of a high tonem e does give the reading of a prolonged duration  

on the syllable (although Yip never explicitly form alizes her tonem es as tim ing 

units), and thereby achieves the resu lt described in (3.26a). However, when one 

evaluates the resu lts against (3.26b), one sees a problem. The problem is: w here is 

the rise? In all th ree  cases from (a) to  (c), the rise is not encoded.



One may perhaps argue th a t the  pitch  of the rising ending (6 on Chao's scale) 

is a f te r  all not te rrib ly  d ifferen t from its preceding tonem e (5 on Chao's scale), 

and th e re fo re  may not be crucial a t the phonological level. However, the f a d  is 

th a t ju st because of this slight rise as well as the prolongation, the meaning 

changes from one of a s ta tem en t (3.25(i)s) to one of an in terrogative sentence 

showing disbelief (3.25(ii)s). Thus, triv ial as the d ifference is in pitch, ii is, none­

theless, a m eaningful one and there fo re  should be trea ted  phonologically.

H ere, one may ask the question of w hether the prolongation alone wooid be 

enough to  encode the rising ending. The answer to this question is no. in fact, 

resu lts  from  som studies indicate th a t p itch  is the most im portant fac to r in the 

catego ria l perception  of tones. In ce rta in  instrum ental studies (to be discussed 

below), fo r instance. Mandarin listeners have been found not to be sensitive to 

fea tu res  such as duration in distinguishing tones across categories; the cue these 

speakers do make crucial use of is p itch  variation.

One such study is found in Howie (1976) In one of his several experim ental 

studies on Mandarin phonetics, Howie a ttem p ts  to determ ine what the most essen­

tia l ch a ra c te ris tic  a tone must have for it to  be successfully recognized. To do so, 

he synthesizes Mandarin u tte ran ces  w ith ce rta in  instrum ents and asks his subjects, 

native M andarin speakers, to  make judgem ents concerning the tonal ca tegories of 

each syllable u tte red . His resu lt shows th a t p itch  is the most crucial fac to r for 

co rrec t judgem ents by these M andarin-speakers. O ther facto rs such as duration, 

in tensity  and vowel quality are not found to  fac ilita te  such perception:

"The Mandarin l i s t e n e r s  c o u l d  a p p a r e n t l y  make l i t t l e  use  of  

any f e a t u r e s  o t h e r  th a n  p i t c h  a s  c u e s  f or  the  p e r c e p t i o n  of  

t o n a l  d i s t i n c t i o n . "  (Howie 1976,  p.  245)



74

Howie also finds th a t regarding the o ther fac to rs  such as duration, in tensity , 

vowel quality,

" w h i l e  t h e y  were  a u d i b l e  when v a r i a t i o n  o f  t h e  f u n d a m e n t a l  

[ f r e q u e n c y ]  was s u p p r e s s e d ,  t h e y  were  n o t  a b l e  t o  s e r v e  a s  

s u p p l e m e n t a r y  c u e s  f o r  i d e n t i f y i n g  t h e  f o u r  t o n e s  in  t h e  

a b s e n c e  o f  t h e  p i t c h  f e a t u r e . "  ( p .  2 4 2 ) .

Howie's findings confirm  the conclusions reached in an ea rlie r study by 

Abramson (1962), who finds th a t in Thai, a language with a Chinese-like tonal sys­

tem , p itch  overrides the concom itant phonetic fea tu res  such as duration, in tensity  

and vowel quality in tonal perception.

if the results from these studies are  valid, the re  seem s to  be ano ther reason to  

re je c t Yip's analysis. These studies seem to ind icate  th a t if a Mandarin speaker 

perceives a rising ending, its  perception cannot have been triggered  by the  pro­

longed duration alone; the  raised p itch  has to be p resen t to  make the d ifference . 

Yip's analysis, which does not represen t the  changed p itch  but only the  prolonga­

tion, hence fails to  adequately rep resen t the  rising ending.

Besides the failure to  rep resen t the  raised p itch , the re  seem s to  ano ther prob­

lem in Yip's analysis, '^his problem lies in an apparent inconsistency in her analy­

sis. As one may have noticed. Yip's analysis yields com parable resu lts  for Tone 1, 

2, and 3 (3.27a-e). Notice th a t in all of these th ree  cases, the  analysis simply 

encodes the  increased duration of the  syllable w ithout showing the rise in the  

p itch . In (3.27d) (i.e. the case with a fourth tone), however, the  rise IS encoded. 

Net only is the rise encoded, it is encoded as higher than would be expected  o th e r­

wise: Instead of a median p itch  3 (i.e. the end point of 513) — the  value described 

in the original da ta  in (3.24), one sees, under her analysis, a value th a t is equiva­

lent to  lhe top p itch  5 (represented as a H tone in Yip) m easured on Chao's scale .
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By now, it should be clear th a t Yip's Register Featu re  system  has not proven 

adequate in accounting for the intonation data in question; thus, these data  cannot 

be used as evidence for the postulation of the autosegm ental R egister Feature  (or 

the  Tonal F ea tu re  for th a t m atter).

Besides M andarin-specific evidence as seen in the above sections, Yip also 

provided th ree  general argum ents for the positing of her reg is te r fea tu re . In the 

rem ainder of this chap ter, these argum ents will be discussed.

3.5 Yin  and Yang Toned Split

One of Yip's im portant argum ents for her reg iste r fea tu re  system  draws on a 

w e ll-a tte s ted  theory of h istorical developm ent of the Chinese tones.^ Among the 

few  things th a t Eire known about the history of the Chinese tones is th a t there are 

ca tego rica lly  four tones (or shèng) in Middle Chinese (around A.D. 600). This is 

c learly  shown in the dictionary of Chinese characters , named Qiè yim, compiled in 

A.D. 601 by Fàyàn Lù. This dictionary, whose en tries at arranged by tonal c a t ­

egories,^® in the  chief source for the study of Middle Chinese, the language from 

which all th e  modern Chinese languages are  supposed to have descended. The four 

Middle Chinese tonal ca tegories as listed  in this dictionary are  given below:

( 3 . 2 8 ) .  Four  M id d le  C h i n e s e  To ne s

L i te r a l  t r a n s l a t io n s

a . p ing  ( le v e l)
b . shang ( r i s in g )
c . qu (d e p a rtin g )
d .  ru ( e n t e r i n g )

Som etim e around or a f te r  the seventh century , these four Middle Chinese 

tones underw ent a split into two tonal groups, trad itionally  re fe rred  to  by Chinese 

scholars as the  yin and ydng groups respectively . H istorically , syllables with yin 

tones correspond roughly to  Middle Chinese syllables with voiceless in itia ls, while
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1 9syllables w ith yàng  tones to those with voiced initials. The well-known theory  is 

thus th a t the sp lit is, in the beginning, conditioned by the d ifference in the voicing 

of the in itial consonants. As this voicing con trast was la te r  lost in most of the 

Chinese languages (one exception is Wu), the phonetically conditioned tonal d iffe r­

ence becam e phonemic. The resu lt of t i e  split is an enriched system  of eight tones 

as shown below:

( 3 . 2 9 ) . 1
1

y i n yang

a . p i n g  1 y i n - p i n g y a n g - p i n g
b . s h a n g  | y i n - s h a n g y a n g - s h a n g
c . qù 1 y i n - q u y a n g - q u
d. rù 1 y i n - r u y a n g - r u

A fter the sp lit, history witnessed merging of these eight tones in various fashions 

1 1in the em erging vernaculars which were to  becom e the modern Chinese languag­

es as they  are  known today. Thus, the various tonal system s seen today  in the  v a r­

ious Chinese languages are largely resu lts  of these merging processes (cf. Wang 

1987 and Wang and Cheng 1987).

Yip argues th a t her analysis w ith the  R egister Feature [upper] provides a b e t­

te r  analysis for the Historical fac ts . If th is argum ent is tenab le , and I suppose it 

is,^^ one may perhaps ask what the  success on th e  p a rt of th is analysis in accoun t­

ing for the h istorical developm ent has to  say about the adequacy of th e  sam e anal­

ysis in accounting for synchronic fac ts?  Although it seems evident on the  su rface  

th a t the  diachronic success is a good indication for the synchronic adequacy, the 

answ er to  the above question is not im m ediately c lear to me.

1 may perhaps approach the problem from another perspective: it  is probably 

reasonable to  assum e th a t if the yin  and yang  reg iste r d istinction which has been 

a tte s te d  fo r Middle Chinese s till largely  ex ists in today's Chinese languages, one 

would have reason enough to  conclude th a t the  R eg ister-F eatu re  system  of analy­

sis which works well for the enriched Middle Chinese tonal system  should also
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work for those of the modern Chinese languages. U nfortunately, however, this 

supposition cannot be verified.

In fa c t, among the d ialects of the Chinese languages, only a few seem  to have 

kept the reg is te r aistinction  virtually in tac t. One example Is the Yue d ia lect of 

Guangzhou (Cantonese). The vast m ajority of the dialects, however have lost this 

d istinction to  a g re a te r  or lesser ex ten t. The d ialects tha t show the g rea te s t 

paucity  of this d istinction are the Mandarin d ia lects. Of the four splits of the four 

Middle Chinese tones, only one - the split of the  ping tone - has survived in Man­

darin, if the Mandarin d ia lect of Taiyuan is ignored, in which even this sp lit has 

becom e obscure (cf. Wang and Cheng 1987).

C ategorically , the four tones in the Mandarin d ialects correspond, roughly 

speaking, to  th e  ying-ping, yang-ping, shang, and qu tones of the Middle Chinese 

system . What is rem arkable about this is th a t the ru tones, both yin  and yang, no 

longe, exist in the Mandarin d ia lects, any more than the yin  and yang  d istinction 

in the shang and qu tones.

F urtherm ore , it  should be pointed out th a t the survival of the yin and yang 

d istinction may be m erely categorial. This means th a t the higher versus lower 

PITCH distinction  characteriz ing  the Middle Chinese yin  and yang  tones respec­

tively  may be lost to ta lly , even though categorica lly  they can still be classified  

into yin  and yang  gproups. Ju st as Wang and Cheng (1987) observed in ta lk ing  about 

the  tonal developm ent in question:
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"The v a i l  e s  o f  t h e  [ C h i n e s e ]  t o n e s  ha ve  c h a n g e d  a g r e a t  d e a l  

o v e r  t h e s e  15 c e n t u r i e s  -  i n  d i f f e r e n t  ways  a c c o r d i n g  t o  

t h e  d i a l e c t .  Even tho ugh two d i a l e c t s  may ha v e  p r e s e r v e d  

i n t e c t  a h i s t o r i c a l  CATEGORY o f  t o n e ,  i t s  modern VALUE 

may be q u i t e  d i f f e r e n t ;  e . g .  i t  may be r i s i n g  i n  one  d i a l e c t  

w h i l e  f a l l i n g  in  t h e  o t h e r  d i a l e c t . "

( p .  2 2 7 )

Following from this observation is another one: w hat was higher reg is te r tone in 

Middle Chinese may turn out to be lower reg is te r tone in modern d ia lec t and vice 

versa; or what was higher or lower reg is te r tone may turn  out to  m easure on the  

middle range. In Mandarin (i.e. MSD), for instance, the two ping tones, yin-ping  

and yœxg-ping, are no longer yin  and yang  distinguished in the sense th a t one is of 

higher reg iste r and the o ther lower reg iste r. In fa c t, they  both belong to  the  high­

e r reg is te r category , valued a t  (55) and (35) each. The sam e is true  fo r Wendeng, 

ano ther Mandarin d ia lec t spoken on the  eas t coast of the  Shandong peninsula. In 

th is d ia lec t, both yin-ping  and yang-ping  tones, (51) and (55), belong to  th e  yin, 

o r higher reg is te r category . Xi'an, a w estern Mandarin d ia lect, has the  opposite 

s itua tion . Both of the ping tones, yin  and yang, fall into th e  lower reg is te r ca teg o ­

ry , w ith the  values of (31) and (24) respectively.

Jinan Mandarin, spoken in the cap ital c ity  of Shandong province, p resen ts ev i­

dence of another sort: the yin-ping  tone with a value of (213) is no longer yin, or 

h igher-reg istered , while the  yang-ping  tone, w ith a  value of (51), is no longer yang  

or low er-reg istered . The sam e is true  for yet ano ther Mandarin d ia lec t, th a t of of 

Lingbao, whose yin-ping  tone, (31), is no longer h igher-reg istered  and whose yang- 

ping tone (35) is no longer lower reg istered . Although I have only listed  tones 

from  the Mandarin d ia lects, the sam e is tru e  in the tonal values of a vast m ajority  

of th e  o th e r d ia lects of the Chinese languages.
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However, the w orst d ifficulty  for the R eg ister-F eatu re  tonal system  is not

th a t one ancien t tone of one reg iste r has becom e a tone of another reg is te r, but

th a t many of the  ancien t tones have acquired a value th a t e ith er occurs right a t

th e  middle point (3) or goes across it, covering both the upper and the lower regis- 

16te rs . As it was shown earlier, one of the Mandarin (i.e. Standard Mandarin) tones 

has the  value of (51), covering the whole range of both reg iste rs. Shanghai, a d ia­

le c t of Wu, has tw o such tones (42 and 24) among itr five tones. O ther d ia lec ts  

w ith such tones include the Wu d ia lect of Yongkang with two such tones (52 and 

24) among its  six tones, Wenzhou with two such tones (24 and 42) among its  eight 

tones, and Suzhou w ith four such tones (24, 41, 513 and 3) among its six tones; the 

Min d ia lects  of Xiamen with th ree  such tones (24, 51 and 33) among its  seven 

tones, and Fuzhou w ith th ree  such tones (41, 342 and 24) among its seven tones; 

and th e  Yue d ia lects  of Tengxian with th ree  such tones (42, 24 and 33) among its

seven tonal values and even Guangzhou (Cantonese) with two such tones (24 and
1 733) am ong its  seven tonal values. According to  Packard 's (1989) calcu lation , 33% 

o f all contour tones in the  Chinese d ia lects go across the middle range.

Largely because of its inability to  represen t these tones and to  cap ture gener­

a liza tions about ce rta in  tonal processes. Yip's R eg ister-F eatu re  system  defining 

four levels of tones has very recen tly  been explicitly  (e.g. Chan 1991 in her analy­

sis of Danyang and Zee 1991 in his analysis of Shanghai) or im plicitly  (e.g. Shen 

1985, Jin  1986 and Selkirk and Shen 1990 in their analyses of the Shanghai tones) 

re je c te d  by phonologists of Chinese. What is adopted instead is a system  th a t dis­

tinguishes th ree  levels (i.e. L M and H).

What the  above discussion seem s to suggest is th a t due to the large-scale  

m erging processes, especially to the shifts of the tonal values in varioui d irec ­

tions, the  h istorical reg iste r, or yin and yang, distinction is largely ob lite ra ted  in
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the modern Chinese languages. This seem s to be particu larly  tru e  for the  Manda­

rin d ia lects  in which the distinction can be said to have becom e com pletely 

opaque.

What then can be concluded a t  this point? Probably th a t the ex istence of the 

h istorical reg is te r distinction provides no evidence for its ex istence in the  modern 

d ia lec ts, and the  fac t th a t an analysis th a t is successful in accounting  fo r the his­

to rica l fac ts  does not necessarily provide a priori reason for its  use in the  analysis 

of the  synchronic data.

This conclusion seems to be in line with the argum ent th a t h isto rica l evidence 

is irre levan t in the determ ination of a contem porary native speaker's grammeur. 

Though it may be used to  trace  th e  origin of certa in  fea tu res  already  established 

in today's gram m ar, it cannot provide d irec t m otivation fo r the  estab lishm ent of 

such a fea tu re  in the contem porary gram m ar. Just as it is put in SPE, "[H istorical 

explanation] is obviously irre levan t as fa r  as the linguistic com petence of the 

native speaker is concerned (p.373)."

3.6 The Constraining o f th e  G enerative Power

Besides h isto rical evidence, Yip also supports her recognition of th e  R eg ister 

F ea tu re  by w hat I may call a "power constraining" argum ent. In particu la r. Yip 

c ritic iz e s  o th e r system s as being too pow erful. A previous analysis th a t d istin­

guishes four level tones, argues Yip, p red ic ts six rising and six falling tones, 

w hereas ano ther analysis tha t distinguishes five level tones p red ic ts  te n  rising and 

ten  falling tones. Yip illu stra tes th is problem as follows;
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( 3 . 3 0 ) .
a . 4

3 /  /  /  \  \  \
2 _ l  / / / /  \ \ \ \
1 _ ! /  /  /  \  \  \

4 _ l  /  /  / / \ \  \  \
3 _ l  / /  / / / /  \ \ \ \  \ \
2 _ l  / / / / / /  \ \ \ \ \ \
1 _ ! / / / /  \ \ \ \

What is illu s tra ted  above is (a) the se t of six rising tones: {(12), (13), (14), (23), 

(24), (34)} and six falling tones: {(43), (42), (32), (41), (31), (21)} possible in a trad i­

tional four-level system , and (b) the se t of ten  rising tones: {(12), (13), (14), (15) 

(23), (24), (25), (34), (35), (45)} and ten  falling tones: {(54), (53), (43), (52), (42), (32), 

(51), (41), (31), (21)} possible in a trad itional five-level system . Yip contends th a t 

no language has so many underlying con trasts  of contour tones, but a language 

usually co n tra s ts  no more than two rising and two falling tones. Her analysis is 

thus superior to  those previous ones since it is confined ex ac t'y  to the generation 

of th a t lim ited  num ber of four contour tones.

R ecall th a t  the  curb of the generative power of her analysis is achieved with 

the  postu la tion  of the  following constrain t on the  distribution of her R egister Fea­

tu re  (see also § 2.7).

( 3 . 3 1 )  " [T h e]  r e g i s t e r  [ f e a t u r e ]  r e m a i n s  c o n s t a n t  o v e r  t h e  

morpheme." ( p .  126)

One thing about Yip's success in the constraining of the genera tive  power of 

her analysis th a t should be noted here is th a t the constrained power does not come 

from  th e  in ternal mechanism of her fea tu re  system , but from an ex ternal s ta te ­

m ent as given above. N evertheless, with this constrain t, Yip's system  is indeed 

successfully constrained  with but two technical problems: one, the  constrain t 

should really  be s ta te d  more precisely as being over the tone bearing unit (or over
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18the  syllable which is the tone bearing unit in the  Chinese case) ra th e r  than th e  

morpheme, since the morpheme may contain more than one syllable, and is not 

exactly  the  m i t  th a t always bears one single tone. Two, as noted by Bao (1990), 

Yip's analysis needs another constrain t for her goal of lim iting the num ber of con­

tour tones to four to  be achieved. This ex tra  constrain t would p reven t the  tones 

from getting  unreasonably long, as nothing in Yip would prevent a tone such as 

HLHLHL, or even longer to occur. Considering these two as merely minor prob­

lems, le t us see the four contour tones th a t are allowed in Yip:

(3.32). a. rising tones

[+upper] [-upper]
/ \  / \

L H L H

b. falling tones

[+upperl [-L per]
/ \  / \

H L H L

Here, a question might be asked: has the  constrained power been achieved a t  

a sacrifice?  Packard 's (1989) study sug(gests a positive answer to  th e  question.

3.6.1 Packard's (1989) Study

In a more form al way. Yip's constra in t as s ta te d  in (3.31) confines contour 

tones in any given language to appear exclusively e ith er in the higher [+upper] 

range or in th e  low er [-upper] range. This means the  exclusion from  th e  gram m ar 

of a rep resen ta tion  such as the following:

( 3 . 3 3 ) .  o
/  \

[ cm  ] [ B u ] w h e r e ,
I I u=upper
X X X = H  or L

In the  above, the  reg ister fea tu re  [upper, a lte rn a tes  its  value withl.i the

domain of le tone-bearing unit, in violation of Yip's constra in t as s ta te d  in (3.31),

and is thus ruled out from  the gram m ar.
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In an a tte m p t to  analyse tones of some of the Chinese d ia lects, Packard finds 

this analysis by Yip to be over-constrained. Based on a survey of the  Chinese d ia­

lec ts  described in Hànyû Fànyân Gàiyào (An Introduction to Chinese D ialects) by 

Yuan (1960), Packard finds th a t 33% of all the contour tones bestride the mid- 

voice range, covering thus both the [+upper] and [-upper] ranges. He argues th a t 

although many of these contour tones may be considered derived, "it does not 

seem  reasonable to  assume th a t all of them are derived (p.20)." He dem onstrates 

th is point w ith a  tone frcm  a Wu d ia lect called Suzhou.

In Suzhou, Tone 3^^ is a tone th a t is (52) in value. According to  Packard, this 

tone "never changes shape in word- or phrase-in itia l position ...In non-initial posi­

tion, Tone 3 undergoes largely the sam e tonal a lternations th a t all the o ther tones 

... undergo in th a t position (p. 20)." He therefo re  concludes th a t " tnere  seem s l i t ­

t le  reason to  assum e th a t Tone 3 is derived (p. 20)."

Packard  then  conducts analyses fo r a number of these Chinese d ia lects includ ­

ing Mandarin, Wuxi (another Wu dialect), Xiamen (a Min d ia lect), and Meixian (a 

H akka, i.e. Kejia, d ia lect), and shows th a t d a ta  from these d ia lec ts  can only be 

handled properly if Yip's constra in t as s ta ted  in (3.31) is rem oved, and the analysis 

in (3.33) be accep ted  and incorporated . Specifically, he believes th a t

" a l l  t o n e s  ( w i t h  some e x c e p t i o n s ,  s u c h  a s  f o r  ' clr ked'  or  

' n e u t r a l '  t o n e )  a r e  g i v e n  two v a l u e s  f o r  r e g i s t e r  In u n d e r ­

l y i n g  f o r m . . .  The two i d e n t i c a l  r e g i s t e r s  a r e  c o l l a p s e d  by 

a u n i v e r s a l  r u l e  c a l l e d  ' r e g i s t e r  c o l l a p s e ' . . .  T o n e s  whici i  

do n o t  u n d e r g o  r e g i s t e r  c o l l a p s e  remain d o u b l e - s p e c i f i e d  l o r  

r e g i s t e r  and p o s s e s s  a BRANCHING r e g i s t e r  s t r u c t u r e . "  (p .

2 1 )



84

By "branching reg ister structu re", he means exactly  the s tru c tu re  as shown in

(3.33) which is ruled out by Yip's constrain t. An example of Packard 's rep resen ta ­

tion of the  Chinese tones may be taken from his rep resen ta tion  (p.22) of the

ju rth  Mandarin tone (51), which is given below:

( 3 . 3 4 ) .  Cl
/  \

( +u j [-u  ]
I I

[ + h i ]  [ - h i ]

Interestingly , Packard simply extends Yip's analysis in an e ffo rt to  solve the 

problem s he observes in it, w ithout being aw are th a t his extension has in fa c t 

underm ined the \ cry cornerstone '  Yip's analysis. Yip's analysis, when thus 

extended, has in fa c t lost its advantage of being more constrained  than  o ther anal­

yses, as it is no longer confined to  the  prediction of four and only four contour 

tones. Thus extended. Yip's analysis also predic ts six rising and six falling  tones, 

ju st as a trad itional four-level analysis does as illu stra ted  in (3.30b). The following 

illu s tra tes  the  ex tra  contour tones, besides those four described e a rlie r  in (3.32), 

which would be generated  by Yip's analysis, should it be extended according to  

Packard.

( 3 . 3 5 ) .  a .  f a l l i n g  t o n e s

o a a a
/ \  / \  / \  / \

[+u] [-u ] [+u] [-u ]  [+u] [-u ]  [+u] [-u ]
I I  I I  I I I I
H H  H L L ’i L L

b .  r i s i n g  t o n e s

a 0  o a
/ \  / \  / \

l -u ]  [+u] [-u ]  [+u] [ -u ]  [ - t u ]  [-u ] [+u]
I I  I I  I I I I
H H  H L  L H L L
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What I have dem onstrated  so far in this section is tha t Yip's positing of the 

R egister F ea tu re  has not made her analysis adequately or more easily constrained, 

since w ith the  constra in t placed on the reg ister fea tu re , her analysis becom es v ir ­

tually  "disabled".

3.6.2 The Function of a  F eature System

Having found th a t Yip's analysis is constrained in such a way as to elim inate 

the descrip tions of actually  occurring contour tones, 1 may perhaps turn to the 

very basis of Yip's "power constraining" argum ent and deal with a more fundam en­

ta l question; Why is it necessary to confine the  predictive power categorically  to 

exactly  tw o rising and two falling tones? The answer to this question has to do 

w ith ano ther argum ent Yip advances in support of her reg is te r fea tu re : th a t v ir­

tually  no language con trasts  more than two rising or falling contour tones. Sup­

posing Yip's observation is true, one may then want to re-phrase the question and 

ask instead: does one want to  lim it the  pred ic tive power accordingly (i.e. to  the 

prediction of two rising and two falling tones only)? The answ er does not seem  to 

be easy and tran sp aren t. In fac t, one needs to  go to the very base of genera tive  

phonology and inquire into the fundam ental function of a system  of fea tu res.

As is well-known, a system  of phonetic fea tu res  should b ‘ able to  define possi­

ble speech sounds in languages. It should, as SPE put it, "represent phonetic capa­

b ilities of man (p. 299)." A system  of fea tu res  th a t describe vowels, for exam ple, 

should describe all the vowels th a t occur cross-linguistically . A look a t a usual 

IPA ch art reveals th a t there  are  som ething like r. dozen or more simple vowels 

found in languages in general. A system  of fea tu res should be able to describe and 

distinguish all of these vowels.

In phonological theory and p rac tice , the fac t th a t no language co n trasts  as 

many vowels as are  listed  in the universal vowel inventory has not been used as
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evidence to  lim it the  universal fea tu re  system to the definition of just the maxi­

mum number of vowels any given language can possibly con trast.

Let me spell this argum ent out more concretely. Suppose th a t the re  were 

tw elve m em bers in the se t of vowels found in all languages, and meanwhile, the 

maximum num ber of vowels con trasted  in any given language were a subset of the 

tw elve - seven, for instance. The question is; should the phonetic descrip tive appa ­

ra tu s  be thus controlled  so th a t only seven vowels, not tw elve, can be con trasted? 

It is c lear th a t the answer is no. That a language can con trast maximally seven 

vowels provides no base for the choice of a fea tu re  system which can only define 

categorica lly  seven vowels. An adequate system  of fea tu res  should, ra th e r, be able 

to  distinguish tw elve ra th e r than seven vowels.

Sim ilarly, the generative system  of fea tu res  th a t describes consonants is in 

fa c t able to  define all the consonants a tte s te d  in human languages, not just the 

maxim al num ber any given language can possibly con trast. It seem s expected  th a t 

the  overall se t of consonants in human language is much la rger than the  se t found 

in any given language, and th a t no language actually  con trasts  the sam e num ber of 

consonants as con trasted  in this overall inventory of consonants found across lan­

guages. Conversely, the fa c t th a t no language distinguishes the sam e number of 

consonants as found in the overall inventory is no argum ent for lim iting the fe a ­

tu re  system  to  the definition of just the  num ber of consonants found m aximally in 

any one language.

The sam e argum ent for the vowels and consonants is evidently applicable to  a 

system  of tonal fea tu res . It may be very well true  th a t hardly any tonal language 

contains m ore than  four contour tones, bu t this fa c t should provide no argum ent 

against the  configuration of a system  of tonal fea tu res in such a way as to define 

all the  possible contour tones in languages. Ideally, a theory of tonal fea tu res
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should be able to distinguish various tones in all tonal languages. If not fo r any 

o ther grand purposes, a theory of such a fea tu re  system  a t least provides a neces­

sary m eta-language with which cross-language com parison of contour tones can be 

made.

It should also be pointed out th a t by confining her model to the  d istinction of 

four tonal categories, Yip in e ffec t confined her model to  the  definition of ju s t 

four TYPES of tones altogether. It would seem quite unlikely th a t the overall 

num ber of contour tones in human language should be as sm all as four, fo r 

although it might oe true  th a t no language con trasts  more than four contour tones, 

the four-way con trast does not necessarily have to always involve the  sam e four 

tones; in o ther words, a system  th a t defines more than four contour tones does not 

necessarily  cause more than four tones to be co n trasted  in any given language.

It seem s th a t Yip's fundam ental problem lies in th a t she confuses phonetic 

fea tu res  w ith phonological fea tu res. In p articu la r, she tr ie s  to  develop w hat 

am ounts to  a  UNIVERSAL se t of PHONOLOGICAL fea tu res  fo r tonal analysis. 

Such a  s e t of fea tu res  clearly  does not ex ist. Some basic te n e ts  of th e o re tic a l 

phonologfy suggest th a t a certa in  subset of the universal s e t of phonetic fe a tu re s  

may turn  out to  be phonological, contrastive fea tu res  in c e rta in  language while 

not o thers , and th a t all phonetic fea tu res  are  not phonological fea tu re s  in all lan ­

guages. An adequate fea tu re  system  for tone should contain  a s e t  of phonetic f e a ­

tu res  th a t can define all tones in languages the system  is supposed to  cover.

To conclude, Yip's system  of tonal fea tu res , which is capable of defining ju s t 

four types of contour tones, su ffers from  under-generation, and th e re fo re  her 

pow er-constraining argum ent for the adoption of the  reg is te r  fea tu re  is under­

m otivated .
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3.7 Physiological Considerations

It is rightfully  pointed out by Yip th a t "any system  of d istinctive featu res 

m ust of course be grounded in an understanding of the ir a rticu la to ry  and acoustic 

c o rre la te s  (p. 155)." According to her, a ttem p ts have been made in this direction in 

devising a tonal fea tu re  system  which re flec ts  the correlation  betw een pitch and 

ce rta in  a rticu la to rs  (Halle and Stevens 1971, and Brown 1965). While making no 

claim  th a t her analysis is b e tte r  than these a ttem p ts in this regard , she does point 

out th a t none of the  a ttem p ts  is successful. She then concludes th a t "phonetic 

m otivation for any system  of tone fea tu res must aw ait a c lea re r understanding of 

th e  m echanism of production (and perception) (p. 157)." 1 think Yip is co rrec t here.

However, 1 s till have some doubt which 1 wish to raise here regarding the  

physiological co rre la tes  of Yip’s tonal system . It seems th a t a commonly accep ted  

theory  is th a t tone is produced by the laryngeal muscles (cf. Ohala 1978), the  

vocal cords in particu la r. But, w hatever the  relevan t m uscles, and w herever they 

a re  lo ca ted  in the  vocal t r a c t ,  i t  seem s reasonable to  assume th a t Yip’s two tonal 

fe a tu re s  including the R egister F ea tu re  are re la ted  to the physical movement of 

th e  sam e s e t of muscles (or w hatever), and therefore share the  sam e articu la to ry  

co rre la te s , given th e  fa c t th a t they  both are tonal fea tu res  covering the same 

p itch  range (th a t is, 1-5 on Chao’s scale).

A problem  seem s to  arise here; if Yip’s Register F eatu re  [upper] is conceived 

as having an independent life  from  the Tonal Feature [high], it is not c lear how the 

sam e s e t of muscles can in fa c t  e f fe c t tw o sim ultaneous but d istinctive kinds of 

TONAL behavior. Without fu rth e r  evidence from a rticu la to ry  or perceptual s tud ­

ies, I have to  rem ain skeptical about the  physiological rea lity  of the R egister F ea­

tu re  [upper], assuming th a t th e  Tonal F eatu re  [high] is justified . As 1 am no expert 

a t  all on the subject m a tte r under discussion, I do not intend to  pursue the miiUer
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fu rther in this study. I will con ten t myself with the mere raising of the  question,

in the hope th a t fu rther research may shed light on it.

3.S N o tes  to  Chapter 3

1 U nfortunately , however, I got to  know Zee's position only through th e  a b s tra c t 

of the paper Zee presented a t a 1991 Chinese linguistics conference. My rece n t 

e ffo rt to  trac e  the author and his paper has failed. 1 th e re fo re  have no de ta ils  

about Zee's analysis.

2 This is my nearly verbatim  translation  of Xu. The original rem ark  is in Chi­

nese, which is provided here in pinyin.

" q î n g s h ê n g  y ë  j i à o  q î n g y ï n ,  t â  de  t è d i â n  s h i  f â y ï n  q ï n g  

é r  d u â n , "  ( p .  220 )

3 See Chen (1984) for a d ifferen t view.

4 The nam es or the  exact sy n tac tic  functions of these p a rtic le s  may be con tro ­

versial. However, the controversy should not a ffe c t the p resen t discussion.

5 D iachronically, though, they have been found to  be derived from  fu ll-toned  

m orphem es (Cheng, p.65).

6 She does not mention the source of her da ta  here. Presum ably they  are  from  Qi 

(1956), since they  identify w ith Qi's. The d a ta  a re  alm ost iden tica l to  Chao's as 

well, which are given below (Chao 1968, p.36):

Tone 0

Tone 1 ( 5 5 )  2
Tone 2 ( 3 5 )  3
Tone 3 ( 2 1 3 )  4
Tone 4 ( 5 1 )  1

The only d ifference betw een Chao and Yip's d a ta  shows up on th e  n eu tra l tone 

a f te r  Tone 1. In Chao it is m easured a t  2 while in Yip's c ita tio n , it appears as

3. I believe the  difference is triv ia l and th e re fo re  negligible.
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Notice also th a t in (3.3), Tone 3 is represen ted  with a value of (21) ra th e r  

than (213) (See § 2.7 for her analys’s of this tone). The exam ples shown there 

are  mine.

7 For a more deta iled  analysis and more argum ents of the neutral tone, please 

see § 6.7.

8 I would not be surprised if there  are researchers who do not agree in trea tin g  

them all as iden tica l neutral toned syllables. In fac t, my in tuitive feeling says 

th a t these  post-verb  syllables (except le) s till carry  d istinct though reduced 

tones, the  reduction  being due to lack of stress , and no m a tte r how much tone 

m odification occurs in each case, these syllables are not produced with an 

exactly  iden tica l contour or p itch . However, this perception may be purely 

phonetic in n a tu re . Namely, phonologically, these tones may very well be con­

sidered to  be th e  sam e neu tra l tone.

9 The sam e argum ent is made in Bao (1990) as well.

10 A ccording to  Wang and Cheng (1987), the earlies t discussion of the four Mid­

dle Chinese tones is due, however, to Yue Shen (A.D.441-531).

11 Except th a t  all the syllables th a t ended in a stop (i.e. /p , t, k/) were grouped 

to g e th er under th e  ru-tone category, no one can te ll w ith ce rta in ty  w hat the 

nam es of the  tonal ca tegories m eant when they were adopted. This means th a t 

nothing is known about the values (or shapes) of these tones.

12 H erea fte r, I m ay om it the tone d iacritics on the Chinese words th a t have 

already been m entioned to  avoid unnecessary tedious post-scrip t se ttin g  

involved in the word processing of the present d issertation .

13 Splits also happened in some d ialects (notably the C antonese d ia lec t of Yuc)

during th e  tonal developm ent, but to so sm all an ex ten t th a t they  are negligi­

ble in the  p resen t discussion (also see Wang and Cheng 1987).

14 Due to  th e  scope of her h istorical analysis, I will not go into it here , but sim -
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piy assume th a t it is adequate.

15 The actual developm ent of the four Mandarin tones involved a com plicated  

series of processes. The loss of the ru tones (both yin  and yang), for exam ple, 

was due to  the loss of the consonantal endings of the  ru-toned  syllables. These 

syllables consequently merged with the ir voicing coun terparts  of the  ping 

tones. For a more detail discussion of the merging processes, the read e r is 

re fered  to Wang and Cheng (1987).

16 This issue is fu rth e r addressed la te r  in § 3.6.

17 All the tonal values given above are from Norman (1988), C hapters 8 and 9, 

excep t those for Jinan and Wendeng, which are  from  my own auditory  im pres­

sions.

18 Chinese languages are divided into syllable tone language and word tone lan ­

guage. Shih (1986) makes it quite convincing th a t Mandarin is a sy llab le-tone 

language in which the tone bearing unit is the  syllable ra th e r  than th e  m or­

phem e, in sp ite  of the Mandarin morpheme being largely  co-extensive w ith th e  

syllable.

19 The use of a num ber for tone reference is the  sam e here as in M andarin.



Chapter IV

REPRESENTATION OF MANDARIN TONES

One argum ent tha t has enjoyed unanimous accep tance  among cu rren t 

research e rs  of Chinese phonology is th a t Mandarin tones should be represen ted  

au tosegm entally , but exactly  w hat this autosegm ental rep resen ta tion  should look 

like is a  question th a t has not received much a tten tion  in cu rren t phonological 

stud ies. As is revealed by th e  ea rlie r  review of lite ra tu re , v irtually  the only non­

linear analysis available is th e  analysis of Chinese tones developed in Yip (1980a), 

and la te r  modified by the  au thor herself (1989a,b). However, Yip's fram ew ork, as 

has been dem onstrated  in th e  la st chapter, has not been found m otivated for Man­

darin  tones. The purpose of th is chap ter is thus to o ffe r an a lte rn a tiv e  non-linear 

rep resen ta tio n  of these Mandarin tones.

4.1 Preliminariea

By now, it  should be a fam iliar piece of inform ation th a t Mandarin has four 

phonem ic tones. Among them , th e  firs t is high and level (55, on Chao's scale), the  

second rising (35), the  th ird  low and dipping (213), and finally, the  fourth falling 

(51). These four tones will h e re a fte r  be re fe rred  to as Tones 1, 2, 3, and 4 respec­

tively , and th e  p resen t chap ter will address prim arily th e  rep resen ta tion  of these 

four phonem ic tones.

It should be noted th a t the  values for the four tones as given above are  th e ir 

values in c ita tion . In ce rta in  contexts, these tones may appear in sandhi form s 

d iffe re n t from  th e ir form s in c ita tio n . Traditionally, these  sandhi forms (or sandhi

- 92 -
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tones) are seen as derived from the c ita tion  form s (or c ita tion  tones) through tone 

sandhi processes. Basically, four sandhi processes have been identified  in the  l i t ­

e ra tu re . This chap ter will focus prim arily on the rep resen ta tion  of th e  four pho­

nem ic tones: C hapter 6 will be devoted to a detailed  discussion of these tone san­

dhi processes.

As I have already shown (especially in § 3.1), Mandarin has ano ther tone com ­

monly re fe rred  to as the neutral tone, in addition to  th e  four phonemic tones. 

D ifferen t from the other four tones, the neutra l tone is s till genera ting  much 

debate  as to  w hether it is underlying or derived, or how it  acquires its  su rface  ton ­

al values. This neutral tone, h e re a fte r  re fe rred  to  as Tone 0, will be fu rth e r 

addressed in a la te r  chapter.

4.1.1 A Working Definition for the Term "Tone"

In o rder to  delineate a theory  of tone, a few key te rm s need to  be defined a t  

th e  o u tse t. One of them  is the te rm  tone. Much confusion ex ists in th e  li te ra tu re  

concerning the  denotation of this te rm . As will be dem onstra ted  below, th is con­

fusion is a ttr ib u tab le  to  the fa c t th a t a tone is not always atom ic. Indeed, w ithin 

th e  fram ew ork of non-linear phonology, a tone may be decom posable; i t  may have 

an in terna l s tru c tu re , consisting of a sequence of "tones" itse lf.

To confound the p icture even more, the  domain w ithin which a tone may occur 

varies from  case to  case. As once noted by Leben (1978, p. 177), th e  domain of th e  

tone varies among the units of the  phonological word, the  m orphem e, the  syllable, 

th e  m ora, and the segm ent. R ecently , the  se t has been extended to  include th e  

unit of th e  lexical word (Shih 1986, Zhang 1989). In au tosegm ental term e, such a 

domain is called  a tone-bearing unit (TBU).

The confusion stem m ing from the  TBU (domain) varia tion  can be d em onstra t­

ed by tw o of the scenarios of th e  TBUs. In one of the  scenarios, the  TBU is th e
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syllable. In th e  o ther, the TBU is the lexical word. Incidentally, these a rc  the  two 

scenarios th a t have been found to exist in the Chinese languages. Based on Shih's 

(1983) d istinction  betw een word-tone languages and syl’?ib'e-tone languages, Zhang 

(1989), fo r instance, finds th a t the TBU in Mandarin is the syllable while th a t in 

Shanghai is the  word.

In a language like Mandarin, in which the  TBU is the syllable, a contour tone 

such as Tone 4 may typically be rep resen ted  within non-linear phonology as fo l­

lows:^

( 4 . 1 ) .  o
/ \

Ti L

In th is represen ta tion , the re  are  two levels involved. Confusion thus arises 

from  the  fa c t  th a t the units a t  these d ifferen t levels have both been re fe rred  to as 

"tones". Specifically , the  term  "tone" has been used a lternatively  to  mean (1) the 

whole falling  contour as a unit, and thus the  expression "a falling tone," and (2) 

one of th e  com ponents of the contour, and therefo re , the expression "a sequence 

of H and L tones”. This situation  ge ts  even worse when the  TBU is the lexical 

word, fo r th e  word may contain more than one syllable, and each syllable, in turn, 

may bear a  tone with an in ternal s tru c tu re . An illustration is provided below 

based on a lex ical word tone from  Shanghai:

( 4 . 2 ) .  A S h a n g h a i  Word Tone:  42+ 24

2 - s y l l a b l e  3 - s y l l a b l e  4 - s y l l a b l e

4 2 - 2 4  4 2 - 4 2 - 2 4  4 2 - 4 2 - 4 2 - 2 4

H e r e ,  %+ = any number o f  y s  from 1 up 

As m entioned previously in § 2.8, a lexical word tone in Shanghai is usually 

e ith e r ex tended  or com pressed to  f i t  the en tire  domain of a lex ical word, no m at­

te r  how many syllables the domain of the  word contains. Within such a lexical
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tone, th ree  levels of tcnal units are discernable. From top to bottom , one sees th e

units a t the word level, a t the syllable level and a t the level of the com ponents

making up the unit of the syllable level.

What is confusing regarding these units is th a t all of them have been re fe rre d  

to  as "tone". Taking the trisyllabic word from  (4.2) as an exam ple, 1 can display 

the problem as follows:

( 4 . 3 ) .  wd l e v e l  3; t o n e  (word t o n e )
/  I \

o o  o  l e v e l  2 :  t o n e  ( s y l l a b l e  t o n e )
/ \  / \  / \
HL HL LH l e v e l  1 :  t o n e

The case as illu stra ted  in both (4.2) and (4.3) c learly  suggests th a t i t  is wise to  

define the units a t these th ree levels using separa te  te rm s if one wishes to  avoid 

unnecessary confusion in the use of the term  "tone" as well as any fu r th e r  confu­

sions th a t may resu lt from  it.

Hence, in the  developm ent of my analysis, 1 will explicitly  adopt the  te rm s 

"melody" and "tonem e" to  re fe r  to  units a t  the top and bottom  levels respec tive ly , 

while reserving the term  "tone" for the  exclusive refe ren ce  to  th e  tonal unit a t
A

the  middle (or the  syllable) level. Namely, the  following definitions a re  assumed:

( 4 . 4 ) .  A w o r k i n g  d e f i n i t i o n  f o r  t h e  te r m s  

" t o n e , "  "toneme" and "melody"

wd l e v e l  3;  m e lo d y
/  I \

o o a l e v e l  2:  t o n e
/ \  / \  / \
HL HL LH l e v e l  1 ; toneme

Under such a schem e of definitions, each of the four Mandarin phonem ic tones 

as well as its  neu tra l tone, all of which a re  d irec tly  linked to  th e  dom ain of th e  

syllable, will be re fe rred  to  as "tones". M eanwhile, the  com ponent p a rts  of each  

o f these five tones will be referred  to  as "tonem es." What I mean is th a t (4.1) is 

labelled  as follows:
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( 4 . 5 ) .  Mandarin t o n e  and to n e m e s:

O L e v e l  2 : t o n e
/ \

H L L e v e l  1: toneme

Having defined the term  "tone" and other re la ted  lerm s, 1 am now ready to 

spell out my analysis of Mandarin tonal represen tation . 1 will begin with a brief 

overview of the  analysis, followed by an exposition of its major fea tu res  and the ir 

supporting argum ents.

4.2 The R epresentation o f  Mandarin Tones

The analysis proposed here fo r the four Mandarin tones consists of essentially  

th e  following geom etricsd s truc tu res; these s truc tu res  are  considered the underly­

ing rep resen ta tion  of the four tones:

( 4 . 6 ) .  R e p r e s e n t a t i o n  o f  t h e  Four Mandarin Tones

Tone 1 Tone 2 Tone 3 Tone 4
( 5 5 )

a
1

( 3 5 )

a

( 2 1 3 )

0
1

( 51)

a
1

s y l l a b l e  t i e r
1
T T

1
T

1
T t o n a l  t i e r

/ 1 \  
H H H

/ l \
M H H

/ 1 \
L L M

/ l \
H M L toneme t i e r

Basically, m ere  are  th ree  tie rs  involved in the rep resen ta tion , the syllable 

tie r ,  th e  tonal tie r ,  and the  tonem e tie r . While the  tonal tie r  is tre a te d  as being 

co-extensive w ith the  syllable tie r , the tonem e tie r  is seen as linked d irec tly  to 

th e  tonal tie r ,  and only indirectly  to the syllable tie r .

Regarding the  tre a tm e n t of the syllable and tonal tie rs  as being co-extensive 

w ith  each  o ther, one may argue th a t it would seem  more precise to  link the  tonal 

t ie r  w ith the  voiced p a r t of the syllable only (ra ther than with the whole syllable 

itse lf), given the  fa c t th a t the tone is only observed over th a t p a rt of the syllable. 

H owever, it can also be argued th a t in spite of the observed fac t, it is highly likely
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th a t the tone is linked d irectly  to  the syllable as a whole in the phonological gram ­

mar of the native speaker.

The ind irect linking betw een the tonem es and the syllable via an in term ediate  

T node is m eant to accom m odate the essentially  co rrec t observation described in 

Yip's two recen t studies (1989a,b) th a t the Chinese tones, contour tones in p a rtic ­

ular, should be trea ted  as units a t one level of the phonological rep resen ta tion , in 

addition to  being trea ted  as being composed of level tonem es. While Yip's m otiva­

tion for the T node comes mostly from Wu dialects (see § 2.8), I will la te r  in this 

chap ter provide a piece of evidence from Mandarin to  fu rth e r support Yip's t r e a t ­

ment.

G enerally speaking, the re  are  th ree  overall ch a rac te ris tic s  about our analysis, 

which stand out as d istinct from previous analyses of M andarin tones. While 

deta iled  exposition of them will be provided in the sections th a t  follow, a b rief 

in troduction is offered  here. The firs t of the th ree  c h a ra c te ris tic s  is th a t the  

p resen t analysis assumes th a t THREE tonal levels, high, mid and low, ra th e r  than  

four (as in Yip 1980a) or five as in Chao (1968) are  co n tra sted  in Mandarin. In 

o rder to  rep resen t such a th ree-w ay  con trast, two com monly used trad itio n a l fe a ­

tu res, I+/-high] and [+/-low], are adopted/* The two fea tu res  com bine to  yield 

th ree  tonal levels as desired:

( 4 . 7 ) .  [ h i g h ]  [ l o w ]

h i g h  +
mid -  —
lo w  -  +

These th ree  tonal levels can be represen ted  by th ree  tonem es, H, M and L, as 

shown below to g e th er w ith th e ir  fea tu ra l definitions:

( 4 . 8 ) .  l e v e l  to ne m es  f e a t u r e  r e p r e s e n t a t i o n

h i g h  H [ + h i g h ,  - l o w ]
mid M [ - h i g h ,  - l o w ]
lo w  L [ - h i g h ,  f l o w ]
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Second, the  present analysis assumes th a t each cf the four Mandarin tones is 

com posed of a designated com bination of th ree (rather than two) of these 

tonem es. Tone 1, being a high level tone, is represen ted  in te rm s of a f la t series 

of th ree  K tonem es. Tone 2, being a mid rising tone, is represen ted  ps s ta rtin g  

w ith a M tonem e, continuing to a H tonem e, and remaining high for the length of 

ano ther tonem e H. Tone 3, a low tone, is configured as s ta rtin g  from L continuing 

through ano ther L, and then rising to M. And finally. Tone 4 s ta r ts  a t  H and then 

drops through M to  L.

The th ird  ch a rac te ris tic  is unique since it is a trad itionally  phonetic notion 

th a t has not been explored in the phonological analysis of tones. In p articu la r, this 

notion is one of tim ing, com parable to  the notion of tim ing used in characteriz ing  

Cs and Vs, -  units on the skele ta l tie r  in languages which have been typologically 

grouped to g e th e r under the term  "quantity-sensitive languages".^ 1 claim  th a t 

tonem es in M andarin function as such tim ing units. Essentially, I argue th a t Man­

darin, though quantity-insensitive a t  the skeletal level, is nevertheless quan tity  

sensitive a t  th e  tonem ic level. It should be noted, however, th a t with th is claim , 

th e  trad itio n a l c lassification  th a t Mandarin is a "quantity-insensitive" language 

needs to  be m odified, and th e  weight theory of the non-linear phonology is in need 

of rev iew , fo r the  p aram eter of quantity-sensitiv ity  becom es now no longer exclu­

sively re lev an t to  the  ske le ta l tie r , as it has always been considered to  be. This 

issue of th e  tim ing units will be addressed in more detail in th e  nex t chap ter.

A part from  th e  th ree  unique fea tu res  ju s t mentioned, my analysis adopts a 

few  re la te d  assum ptions made in previous analyses. These include, as briefly  d is­

cussed ea rlie r , th a t (1) Chinese tones should be tre a te d  as a sequence of level 

tonem es, following Woo; th a t (2) Chinese tones should be tre a te d  as atom ic units 

as well as sequences of level tonem es, following Yip (1989a,b); and th a t (3) the
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TBU in Mandarin is considered to  be the syllable, following all of th e  previous 

studies excep t Woo. Besides these th ree  assumptions, the re  is ye t a fou rth  one - 

th a t (4) Mandarin c ita tion  (or u tterance-final) tones are the underlying form s, fo l­

lowing the  trad itional approach f irs t proposed in Chao.

Among these four assumptions, (1) and (3) have enjoyed re la tiv e  unanimous 

accep tance  by phonologists of Chinese in general. Hence, I will no t address them  

fu rth er in this study. N either will I be concerned much w ith (2), as it is very 

cogently argued for in Yip's (1989a,b) two recen t papers (see § 2.8), although 1 will 

provide fu rth e r evidence from Mandarin to support Yip's tre a tm e n t. Since (4) 

rem ains an issue of debate, I will provide explicit argum ents in th e  following sec ­

tions to  ju stify  the adoption of it.

4.2.1 The N ature of the Toneme

F irst, I would like to argue for the  postulation of th ree  tonem es (ra th e r than 

two) in th e  underlying represen tation . To do so, i t  is f irs t necessary  to  probe fu r­

the r into the  na tu re  (or the basic function) of a tonem e. It seem s th a t th e re  are  a t 

least two param eters  th a t can be used to  ch a rac te rize  a tonem e. The f irs t  one is, 

of course, the  p aram ete r of the p itch  level, as a tonem e always specifies a p itch  

level. A sequence of tonem es will te ll the  d irection of the p itch  to  ind ica te  if the  

tone containing them  is n level or a  contour one and, if contour, w hat d irection  

the con tour takes. For instance, a sequence of LH tonem es would te ll th a t the 

tone is m arked by a change in the fundam ental frequency in th e  course of its  

u tte ran ce , and reveal th a t the  tone is a contour ra th e r than level tone . Or, on the 

o th e r hand, a HH sequence would mean no change in the fundam ental frequency  in 

the tone, revealing  there fo re  a level tone.

The second function of a tonem e, how ever, is not as well understood. It con­

cerns the  fa c t th a t a tonem e can poten tially  serve as a tim ing unit in languages
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such as Chinese, ju st as the skeletal elem ents of Cs and Vs can in o thers. This 

function of the tonem e, little  known as it is, has in fac t been im plicitly assum ed in 

studies of tones. For instance, there  is a reason to believe th a t several previous 

studies, such as Chao, Woo and Yip, tre a t,  largely unintentionally, the com ponent 

p arts  (tonem es) of a ton , as tim ing units.

The num erals in Chao, for instance, can be in terp reted  as indicating duration. 

In his system  of tonal represen tation , Chao uses a "gem inate" (55) ra th e r  than a 

single (5) to  denote the high level Tone 1. Such a representation  of Tone 1 ev i­

dently  serves to  indicate th a t a tonal sequence represented  by gem inate  numbers 

is somehow longer than one rep resen ted  by a single number. O therw ise, there  is 

no point in using two identical numbers (55) ra th e r than a single one (5) in this 

case. In o th e r words, if pitch level is all the re  is to  represen t, a single (5) would 

work ju st as well as a dual (55). T rea tm en t of tonem es as tim ing units is also 

found in Woo, Yip and Bao. In w hat follows, I will om it Bao in the discussion, since 

Bao is essen tially  the sam e as Yip as fa r  as the system  of tonal fea tu re s  and tonal 

levels are  concerned.

As shown ea rlie r in the lite ra tu re  review . Woo and Yip rep resen t Tone 1 as 1111 

ra th e r  than  sim ply H (although Woo "stre tches"  the vowel length a t  the  sam e tim e 

so th a t  each  o f the tonem es can be carried  by its  own vowel, as required by the 

segm ental fram ew ork she works in). Furtherm ore , besides Tone 1, Tone 3 is rep re ­

sen ted  in th ese  studies by two identical tonem es. Specifically, Tone 3 is rep re ­

sen ted  in them  as LL ra th e r than simply L. Such a trea tm e n t of Tone 1 and Tone 3 

suggests th a t tonem es have been used as tim ing units. In fa c t, the following 

rem arks made by Yip fu rth er suggests this.
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"The l a s t  q u e s t i o n  t o  be  d i s c u s s e d  c o n c e r n s  t h e  p o s s i b i l i t y  

o f  c o n t r a s t s  b e t w e e n  s i n g l e  t o n e s  and s e q u e n c e s  of i d e n t i c a l  

t o n e s . . . !  s e e  no r e a s o n  t o  r u l e  o u t  t h e  p o s s i b i l i t y  o f  a 

c o n t r a s t  b e t w e e n ,  s a y  HH and H u n d e r l y i n g l y . . .  I wou ld  s u g ­

g e s t  t h a t  t h e r e  MAY be a d i s t i n c t i o n  b e t w e e n  LL and L t h a t  

shows up i n  t h e  t i m i n g  o f  s u c h  s e q u e n c e s  a s  LLH and LH on a 

s i n g l e  s y l l a b l e . "  ( p . 3 3 ) .

U nfortunately, these previous analyses, which endow, to  a g re a te r  or lesser 

degree, the  in tegral com ponents of a tone with a tim e-denoting function, have 

only done so w ithout seriously considering the consequences of such a tre a tm e n t, 

and w ithout being explicit about it .  These consequences will be fu rth e r discussed 

in the next section.

4.2.2 The Duration of Tone 3

If an analysis uses tonem es, im plicitly  or explicitly , as tim ing units, a logical 

question em erges; How many tonem es should be strung to g e th e r to  rep resen t a  

given tone, or to  represen t the  duration (rather than m erely the  p itch  contour) of 

the  tone? Again, le t  us consider the  studies of Chao, Woo and Yip, which a re  re le ­

van t to  the  present topic.

( 4 . 9 ) .  Tone  1 Tone  2 Tone  3 Tone 4

a .  Chao

55 32 213 51 UR: i n  f i n a l  p o s i t i o n
55 35 21 53 SR: i n  n o n - f i n a l  p o s i t i o n

35

b .  Woo and Yip

HH LH LL HL UR: i n  n o n - f i n a l  p o s i t i o n
HH LH LLH HL SR: i n  f i n a l  p o s i t i o n
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Assuming the timing function of the tonem es, two in ferences contained in all 

these  th ree  studies can be drawn from the above illustration . One, all tones, 

excep t Tone 3, rem ain the sam e in duration no m a tte r where they occur. Namely, 

they are  always "tw o-tonem es long" w herever they appear. Two, the th ird  lone is 

longer by about 1/3 in a final position than in a non-final position.

These two assumptions, seem ingly plausible a t firs t g lance, lack em pirical 

support. F irs t of all, evidence from some instrum ental studies shows tha t o ther 

things being equal, all Mandarin tones, not just Tone 3, are  significantly  longer in 

u tte ran ce -fin a l position than elsew here. Secondly, these stud ies also show tha t 

while Tone 3 may perhaps be th e  longest among the Mandarin tones in final posi­

tion, the  d ifference is not as g re a t as previously assumed.

The observation th a t all Mandarin tones are  longer in duration in an environ­

m ent preceding an em pty tim e space ra th e r  than in one preceding another tone 

has been made in several studies. Chao (1968), for instance, rem arks th a t "a tw o- 

syllable compound or phrase [standing alone] will have a slightly g re a te r  stress  on 

th e  second syllable...This is tru e  of any com bination of tones... (p.29)." Further, 

in describing th e  e ffe c t of a s tre ss  on a tone (which is co-extensive with the sylla­

b le th a t bears it), Chao m aintains th a t "stress wiU enlarge ... the length of a tone 

(p. 29)." Chao's correlation  betw een s tress  and duration is confirm ed in a fairly  

re c e n t study in Shen (1991), whose perceptual and acoustic study of Mandarin 

rhythm  reveals  th a t "the mean tim ing of the  stressed syllables is 237.81 ms.; th a t 

o f unstressed syllable is 145.14 ms.", and th a t "the s tressed  syllable is significantly  

longer than  unstressed ones" (from her abstract).

P u tting  all these rem arks to g e th er, Chao's theory  becom es c lear: th a t the 

syllable s itu a ted  before a pause has a longer duration than a syllable th a t is not 

found in th a t  particu la r con tex t. This implies, among o ther things, th a t it is not 

ju st Tone 3 but every one of the  Mandarin tones th a t is longer in final position.
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More evidence is found in another study by Shen (1990b). In th is study, Shen 

a tte m p ts  to  m easure the low level co-articu la tion  e ffec t ex erted  on a tone by 

tones on its  tw o sides. She records native speakers' pronunciations of a sequence 

of th ree  identical syllables /p a  pa pa / in various tonal com binations. B efore being 

recorded , the .Mandarin-speaking subjects are specifically  cautioned  not to  s tress  

one syllable more than another in order to  control s tre ss-re la ted  m odification of 

the  tones to  a minimum. Shen finds th a t in sp ite  of the caution , th e  u tte ran ces  

made by these  speakers are still "produced following the most freq u en t s tress  p a t­

te rn  of trisy llab ic  words or phrase, th a t is, w ith the last syllable m ost s tressed  and 

the  second le a s t stressed (p. 283)". If s tress  does indeed m anifest itse lf  as an 

en largem ent of duration, Shen's finding confirm s Chao's observation th a t th e  final 

syllable or tone is longer than one occurring in o ther contexts. N otice th a t Shen's 

finding suggests th a t all Mandarin tones including Tone 3 are  longer in u tte ra n c e -  

final position. Similar observations to  those made in Shen are  made in Yan and 

Lin (1988) as well.

While all the  above studies suggest th a t a tone is indeed longer u tte ra n c e - 

finally , one s till need to  answer one more im portan t question to  m ake th e  point 

under discussion: How significant is the  increased duration? Is i t  an insignificant, 

low level duration m odification, or is it significant enough th a t th e  phonological 

rep resen ta tio n  should re fle c t it?  Findings from  Shih's (1987) Bell Laboratory  

rep o rt may perhaps help us make the decision.

In Shih's rep o rt, it is shown th a t Tone 0 takes 30% more tim e in a  final posi­

tion than  when in a non-final position. In addition, she reports th a t a  vow el, m eas­

ured to  be 300 millisecond (ms) long when th e  syllable th a t con tains it is in an 

u tte ra n c e -fin a l position, lasts only 150 ms (i.e. 50% less) when th e  syllable is in a 

non-final position. Given th a t a tone is largely  co-extensive w ith  th e  vowel ra th e r



104

than with the preceding consonant of the syllable (Howie 1974), this finding should 

mean th a t a tone is much shorter (about 50%) in a non-final position than in a final 

one. N otice again th a t her finding does not just concern Tone 3. A fter all, the 

finding seem s to  point to  a natu ra l and common phenomenon in human languages 

th a t o ther things being equal (i.e. factors such as stress and intonation being con- 

troled), segm ents a t least tend to  be longer in u tte rance-fina l position than when 

preceding another segm ent of any shape.

Hence I conclude here th a t if one should regard  Tone 3 as significantly  longer 

(i.e. being re fle c ted  in phonological term s) in u tte rance-fina l position than e lse­

w here, one should also tre a t  the re s t of the  Mandarin tones in the sam e m anner. 

Now, le t us com e to  the second im plicit assum ption, made in the previous studies 

m entioned earlie r, th a t Tone 3 is significantly  longer than the res t of the  phonem ­

ic tones when they  occur in u tte ran ce  final position. I will show th a t findings 

from  certa in  experim ental studies fail to support this claim .

4.2.2.1 Howie's Study

In his qu ite  com prehensive A coustic S tudy o f Mandarin Vowels and Tones, 

Howie (1976) m easures acoustically  native speakers' u tte ran ces  of 136 c ita tio n  

syllables which belong to  34 types of syllables. He m easures these 136 syllables in 

te rm s of th e ir  duration, fundam ental frequency, and o ther acoustic fac to rs . The 

following are  som e of the  resu lts  from his study. As what is of concern here is 

tonal duration, I have excerp ted  from these resu lts  only the p art concerning dura­

tion.
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( 4 . 1 0 )  .
D u r a t i o n  o f  t h e v o i c e d p a r t  o f t h e  s y l l a b l e s
i n  m i l l i s e c o n d s ( How i e 1 9 7 6 ,  pp . 1 5 5 - 1 9 9 )

s y l l a b l e s Tone 1 Tone 2 Tone 3 Tone 4

1. y i 182 190 198 230
2 . yu 180 222 276 220
3. wu 180 242 162 226
4. a i 270 250 240 266
5. ya 242 300 324 270
6 . yao 310 272 358 296
7 . you 290 334 390 340
8 . yang 344 328 320 330
9 . yuan 352 430 368 358
1 0 . y i n g 310 366 312 300
1 1 . wen 280 306 290 332
1 2 . XU 160 140 178 162
1 3 . hu 166 178 228 230
1 4 . s h i 150 152 212 144
1 5 . f a 170 238 210 186
1 6 . ma 280 340 374 330
1 7 . na 322 332 366 352
1 8 . l a 300 352 340 300
1 9 . pao 162 196 214 236
2 0 . p i 104 140 180 144
2 1 . tu 134 174 186 200
2 2 . t u o 168 210 250 184
2 3 . ke 230 210 210 174
2 4 . bao 254 232 392 244
2 5 . h i 152 210 200 190
2 6 . du 192 230 204 216
2 7 . duo 180 230 242 284
2 8 . ge 226 210 248 218
2 9 . q i e 134 212 234 220
3 0 . can 232 232 268 240
3 1 . c h i 210 154 250 150
3 2 . j i e 220 250 232 200
3 3 . zan 224 350 306 250
3 4 . z h i 168 210 170 176

A close look a t  this substan tial lis t of m easurem ents should prom pt one to  ask: 

on w hat basis is the  claim  made th a t Tone 3 is sign ificantly  longer (by 50%, as 

Woo claim s) than the re s t of the  Mandarin tones in final position? True, w ith  c e r ­

ta in  syllable types. Tone 3 does stand  out as longer than th e  re s t. An exam ple of 

such an ex trem e kind of syllable type is found in th e  case  of No. 24, (and No. 24 

only !), bao, where Tone 3 is 54% longer than  Tone 1, (Tone 1 being th e  nex t long-
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e s t a f te r  Tone 3). However, such a syllable type is not typically  found across the 

34 syllable types. Most Tone 3s th a t are longer than the re s t of the tones are  

much less longer than this percen tage (i.e. 54%). There in fa c t exist 13 syllable 

types (representing nearly  40% of all the syllable types) th a t are  shorter w ith Tone 

3 than  with the re s t of the tones. Examples of such a syllable type are  found in 

No. 3, 9, 10, 28, 33, 34, to sam ple a few in the  above list. If one assum ed th a t 

Tone 3 is 50% (or even 30%) longer than the o ther tones, one would have to 

exclude these  13 cases from consideration.

It seem s c lear th a t if the choice of the syllable types is non-represen ta tive , 

th e  re su lt from an experim ent based on these non-represen ta tive types will surely 

com e out biased. From this, i t  follows th a t one cannot make a  claim  about which 

o f th e  four tones is significantly  longer than the re s t on the sole basis of one or 

even a  handful of syllable types. U nfortunately , however, such an approach seem s 

to  have been used in phonological studies of Mandarin. An exam ple of the use of 

such an approach is found in Woo (1972), which will be addressed in the next sec ­

tion  (i.e S 4.2.2.2).

Since the  claim  th a t Tone 3 is longer than the res t of the  tones when they 

occur in a  final position is found to  be true  only with a  subset (about 50% of all 

th e  34 syllable types), it appears ra th e r  inappropriate to m aintain the claim  and to  

ta k e  i t  as a generaliza tion  fo r all the  syllable types involved.

A nother in teresting  observation th a t can be made, based on Howie's m easure­

m ents, is th a t the  o ther tones may also last longer than the  re s t of the tones on a 

given syllable. To nam e a few; Case 19 in the above list shows th a t Tone 4 is 45% 

p e rce n t longer than Tone 1, and 20% longer than Tone 2. In Case 33, Tone 2 is 

found to  be 56% longer than Tone 1, and 40% longer than Tone 4. Case 1 shows 

th a t  Tone 4 is 26% longer than Tone 1, 21% longer than Tone 2, and 16% longer 

than  Tone 3. The lis t could be extended.
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The point J wish to make is th a t if one w ere to rep resen t Tone 3 w ith 1/3 more 

length  than the res t of the tones based on cases such as No.24 in th e  lis t, one 

should also take the cases just m entioned into account and rep resen t them  accord ­

ingly. For instance, the represen ta tion  should also show th a t Tone 4 is longer than 

Tone 1 (based on Case 19), or. Tone 2 is longer than Tone 1 and Tone 4 (based on 

Case 33), e tc . This is already beyond the scope of a  phonological descrip tion. 

Thus, even if Tone 3 is found longest among the  four tones in som e of the  cases, 

the  d ifference  may be due to  low level phonetic or acoustic deta ils  which have no 

place in a phonological represen tation .

So fa r, I have been com paring Howie's syllables more or less on an individual 

basis. H ere, one may argue th a t some claim  can still be made about Tone 3 being 

longer if it is proven longer collectively  on an average. F irs t of all, it should be 

pointed out th a t a phonological generaliza tion  is not norm ally m ade based on a 

average score. If indeed Tone 3 is longer on the  average than  th e  r e s t  in final posi­

tions, the  m ost one can claim  is th a t Tone 3 TENDS to  be longer than  the  re s t, and 

th e  claim  is by no means a generalization .

Secondly, even if one did consider the  average score in th e  phonological theo ­

ry, th e re  would s till be no reason to  m aintain the "superior" s ta tu s  of Tone 3 as 

previously held. The following tab le  contains the average scores of th e  duration 

of each  of th e  four tones and the  percen tage value by which one tone (in column) 

is longer than  another (in row), "^he tab le  is a  d irec t calcu la tion  from  Howie's 

d a ta  as given in (4.10).^

( 4 . 1 1 ) .  Tone 1 Tone  2 Tone 3 Tone 4
220 248  263  241

Tone 2 12% 3%
Tone 3 19% 6% 9%
Tone 4 9%
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The p ercen tage  scores in the cells indicate how much longer a  tone in the le ft 

column is than a tone in the top row. What this above table reveals is th a t the 

average duration  across a pool of 34 syllable types or 136 syllables (i.e. 34 X 4) is 

220, 248, 263, and 241 msec fo r Tones 1, 2, 3 and 4 respectively . On the  average, 

Tone 3 is indeed the longest, with Tone 2 being the next longest, followed by Tone

4. Among the  four, Tone 1 turns out to  be the shortest.

However, although Tone 3 is the  longest, it is only up to  1996 (ra ther than 50% 

as Woo claim s) longer than any of the tones. Furtherm ore, while Tone 3 is 19% 

longer than  Tone 1, the  percentage gets  much less when tone 3 is com pared w ith 

Tone 2 and Tone 4, where the  percen tages are a mere 6% and 9% respectively . 

Nowhere in th e  tab le  is the percen tage of 50% or even 30%, as ind icated  in previ­

ous analyses, or one th a t is close to  e ith e r seen. These figures considered, it would 

seem  questionable to  give the  "superior" s ta tu s  to  Tone 3 in length as has been 

done in previous analyses, and th e  low percen tage (i.e. 19% or less) makes one 

wonder w hether th e  d ifference in length has any phonological significance or 

m erely low level phonetic im plication having no phonological consequences.

F urtherm ore , if one should believe th a t th e  19% ex tra  length  should be fo r­

m alised in phonological te rm s, then it  should not be unreasonable to  use com para­

ble m eans to  encode the  ex tra  12% by which Tone 2 is longer than Tone 1, or the  

9% by which Tone 4 is longer than  Tone 1, and so fo rth . However, if one does so, 

the  whole system  of tonal rep resen ta tion  would be thrown into to ta l chaos; it 

would be lo st in phonetic details so th a t no generalization could be cap tured  and 

no insights could be e ffec ted .
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4.2.2.2 Woo's Study

If Howie's study has not found Tone 3 significantly  longer than the re s t of the  

tones in isolation (or in final position), one may want to ask where th a t  figure of 

50% com es from , and on what basis it is claim ed. I find th a t the figure is due to  

Woo (1972), and based on the following m easurem ents made by her (adapted® from  

Woo, Table 2.1, pp. 28-29)
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( 4 . 1 2 ) .  C i t a t i o n  Ton es  o f  Mandarin  S y l l a b l e s :
D u r a t i o n  Measurements  o f  Components in  c s e c .

T o t a l
S y l l a b l e

I n i t i a l  
C o n s . 
( + G l i d e )

Vowel F i n a l

I . Tone  1
ba 36 2 34
ban 38 2 21 15
bang 38 2 21 15
b e i 35 2 33

I I . T o n e  2
ma 42 6 36
mai 44 8 36
man 48 6 23 19
mang 44 6 23 15
mao 40 8 32
mei 38 4 34
men 42 4 17 21
meng 42 6 19 17
mi 38 4 34
mian 48 6 20 14
min 36 2 20 14
miao 42 4 32
ming 42 6 16 20
mou 44 8 36

I I I . T o n e  3
da 53 2 51
d a i 52 2 50
dang 52 2 35 15
dao 59 2 57
d e l 52 2 50
den g 53 2 37 14
d i 57 2 55
d i a o 57 2 51
d i n g 53 2 36
du 55 2 53
duan 61 2 40 15

I V . T o n e  4
zha 31 0 31
z h a i 29 0 29
zha n 27 0 27 (V+C)
Zhang 23 0 23 (V+C)
Zhao 25 0 25

The m easurem ents listed  in the above tab le  show indeed th a t Tone 3 is much 

longer than  the  o ther tones, by in fa c t 50% or more on an average. However, a 

close look a t  the  tab le  reveals th a t it  is not c lear w hether th e  duration d ifference 

is tru ly  caused by the d ifference in tonal categories. For one thing, it may be 

a ttr ib u te d  to  the  d ifference in th e  initial consonants.
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N otice th a t in the above m easurem ents of Woo’s, each of th e  four tones is 

m easured on syllables with a d ifferen t in itial -  Tone 1 is m easured on syllables 

w ith an in itia l <b> (or /p / in IPA), Tone 2 is measured on syllables w ith an in itial 

<m> (/m /), Tone 3 is measured on syllables with an initial <d> ( /t /) ,  while Tone 4 

on syllables w ith an initial <zh> (/z /) - ra th e r  than all of the four tones being 

m easured against the same syllable type w ith the same in itia l. Given the  fa c t th a t 

d iffe ren t consonants may have d iffe ren t e ffe c t on the duration of th e ir  ad jacen t 

segm ents, the above comparison of tonal length  has not been made on an equal 

footing.

Woo does show her consideration of the d ifference in the  in itia l consonants by 

making sep ara te  m easurem ents fo r the  duration of the consonant and th a t of th e  

following vowel. For the syllable dd, fo r exam ple, the in itia l consonant is m eas­

ured a t  2 csec ., while th e  vowel a t  51 csec. This way, she can com pare th e  length  

of th e  syllables minus the ir in itia ls across tonal categories and claim  th a t th e  d if­

fe ren ce  in the  initials is made unim portant. However, th is m easure s till will no t 

make the  com parison righ t. It s till will not make the d ifference  in the  in itia ls 

unim portant, since what m a tte rs  is not simply the absolute duration  value of the  

in itia l consonant, bu t th e  varied influence the  consonants may have over th e  dura­

tion of th e  segm ents th a t follow. Com pared w ith Woo, i t  is c lea r  th a t  Howie's 

m easurem ents provide a  more sa tisfac to ry  basis for com parison o f tonal duration 

across tonal categories.

Based on th e  discussions made in the la s t two sections (i.e. of Howie and Woo), 

I conclude th a t Tone 3 has not been found significantly  or consisten tly  longer in 

any con tex t than the  o ther th ree  Mandarin tones. Let me re -c a p itu la te  the  tw o 

argum ents I have made in this section  (i.e. § 4.2.2) as follows:
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( 4 . 1 3 ) .  a .  A l l  Mandarin t o n e s  a r e  l o n g e r ,  j u s t  as

Tone 3 has  been  o b s e r v e d  t o  b e ,  in t h e  u t t e r a n c e -  

f i n a l  p o s i t i o n  than e l s e w h e r e .

b .  Tone 3 has  n ot  been fou nd  s i g n i f i c a n t l y  l o n g e r ,  in th e  

u t t e r a n c e - f i n a l  p o s i t i o n ,  than t h e  r e s t  o f  t h e  t o n e s  in 

t h e  same p o s i t i o n .

4.2.3 The Tonemic Representation of a Tone

Tc put the  argum ents advanced in the previous section into technical te rm s, I 

propose th e  following tonem ic rep resen ta tion  of the four Mandarin tones:

( 4 . 1 4 ) .  T o n e l  Tone2 Tone3 Tone4

HHH MHH LLM HML ( i n  u t t e r a n c e - f i n a l  p o s i t i o n )
HH MH LL HM

MH

This analysis s tipu la tes  th a t a tone contains th ree  tonem es when th e re  is no 

o ther tone following, but two when there  is. The crucial fea tu re  of the analysis is 

th a t every  Mandarin tone is seen as having an ex tra  tonem e when appearing in 

final position. As I have already shown, this ch a rac te ris tic  marks one of the 

departu res of our analysis from  trad itional ones where Tone 3 alone is thus t r e a t ­

ed.

It is in teres ting  to  note th a t the above analysis actually  explains why it is th a t 

only Tone 3 has been thought (or perceived) to  be longer in a final position than 

elsew here. The reason is ra th e r  simple: the  extension in Tone 3 is marked by an 

abrupt change in th e  d irection of the p itch  - the  th ird  tonem e abruptly  turns the 

p itch  of its  preceding tonem e L upwards, making the  extension percep tually  more 

observable. On the  o ther hand, in none of the o ther th ree tones is the extension 

likew ise m arked. In the case of Tones 1 and 2, for exam ple, the p itch  level simply
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continues from the pitch of the second of the th ree  tonem es. In n e ith e r is a 

change of p itch  direction, as seen in the  case of Tone 3, d e tec ted . In the  case of 

Tone 4, th e  direction of the pitch is falling and the falling simply continues na tu ­

rally  while there  is still tem poral space for it. In short, none of the  th ree  tones of 

Tone 1, 2 and 4 changes its fundam ental frequency abruptly a t  the th ird  tonem e.

W ithout an abrupt change in fundam ental frequency, the only d ifference 

betw een the longer three-tonem e form  and its  shorter tw o-tonem e a lte rn an t 

becom es, in a sense, a m a tte r of duration- Recall the finding made in th e  research  

study by Howie (1976), which was m entioned in § 3.3. He finds th a t duration does 

not a f fe c t a native Mandarin speaker's judgem ent of tonal ca tegories . This finding 

suggests here th a t a shorter tone HH will be judged to  be the sam e tone as a long­

e r HHH; likew ise, a tone of the form  HM could be judged to  be th e  sam e tone as 

its  longer extended form HML.

N otice th a t the  tonem ic rep resen ta tions for Tones 1, 2 and 4 have a  p e rfe c t 

correspondence w ith the ir respective trad itional scaler values in te rm s of th e  cov­

erage of p itch  range. Let me take  Tone 4 to  illu s tra te  the  point: the  p itch  range 

covered by the tonem ic represen ta tion  of HML is identical to  th a t covered by the  

sca le r rep resen ta tion  of (51). A li t t le  explanation, however, is necessary  here fo r 

the  rep resen ta tion  of Tone 3 w ith LLM ra th e r  than MLM, though th e re  has been 

l i t t le  controversy  in the  lite ra tu re  w ith regai-ds to  the use of the  fo rm er. This is 

because, given the scaler value of (213) fo r Tone 3, the  la t te r  is ju s t as logical a 

candidate fo r the representation  of Tone 3 as the  form er.

H ockett (1947) is probably the  f irs t person to  describe Tone 3 w ithout its  rise  

as a low f la t tone. L ater, in a Chinese d ictionary com piled by Chao and Yang 

(1947), Tone 3 is described as a low f la t segm ent a ttach ed  to  a sligh t fall a t  the  

beginning, before s ta rtin g  its  final rise . According to them , the f la t  segm ent lasts
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about half of the  tim e afforded a com plete Tone 3. They th e re fo re  call Tone 3 

w ithout the  rise "half third". Treating this "half third" as phcnologieally a f la t low 

tone receives explicit support from Woo, who gives the following explanation for 

the tre a tm e n t, based on her spectrographic result:

" A lt h o u g h  t h e  c o n t o u r  [ f o r  Tone 3]  i s  t r a d i t i o n a l l y  

d e s c r i b e d  a s  ' f a l l i n g - r i s i n g ' ,  i t  i s  n o t  a c c u r a t e  t o  s a y  

t h a t  t h e  c o n t o u r  i s  on e  w h ic h  c o u l d  be  g r a p h i c a l l y  r e p r e ­

s e n t e d  a s  \ / .  The f r e q u e n c y  c u r v e  d o e s  n o t  f a l l  t h r o u g h o u t  

h a l f  o f  t h e  s o n o r a n t  d u r a t i o n ,  nor  i s  t h e  f a l l  a s  s h a r p  a s  

t h e  r i s e .  I f  one  l o o k s  a t  t h e  s p e c t r o g r a p h i c  e v i d e n c e ,  one  

w i l l  s e e  t h a t  t h e  a c t u a l  c o n t o u r  shows a v e r y  s l i g h t  d rop  a t  

t h e  b e g i n n i n g  o f  t h e  s o n o r a n t  a r t i c u l a t i o n ,  f o l l o w e d  by a 

l e v e l  lo w  f u n d a m e n t a l  f r e q u e n c y  c u r v e . . .  We do n o t  f e e l  t h a t  

t h e  i n i t i a l  drop  i s  d i s t i n c t i v e ;  we f e e l  t h a t  i t  i s  t h e  n a t ­

u r a l  c o n s e q u e n c e  o f  t h e  a r t i c u l a t o r y  mechanism i n v o l v e d  in  

p r o d u c i n g  t h e  f o l l o w i n g  low l e v e l  t o n e . "  ( p . 43)

I think Woo's explanation is essentially  co rrec t. From the  point of view of a r ticu ­

la to ry  phonetics, i t  is quite possible th a t the  low tone, being a t  the  low est p itch  of 

th e  voice, is hard to  reach  right away. Thus, even if the speaker's aim (i.e. what 

his phonological gram m ar te lls  him) is to s ta r t  on a low tone (at the p itch  level of 

1 on Chao's scale) when articu la ting  Tone 3, he still has to  experience a transition ­

al s tag e  o f a  slight p itch  drop a t the beginning of the articu la tion . This slight 

drop, how ever, has no phonological significance.
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4.2.4 Mandarin Evidence for Treatment of Contours as Units

For the last th ree  sections, I have been defending my analysis proposed in §

4.2 a t the tonem ic level. In this section, 1 will move a level up and address the  T 

or tonal level in this analysis. In the lite ra tu re  review given in C hapter 2, 1 have 

shown th a t in two recen t studies, Yip (1989a,b) gives evidence from  the Wu dia­

le c ts  to  dem onstrate  th a t Chinese tones, including contour tones, should be t r e a t ­

ed as units a t some level of the tonal represen ta tion . As is shown below, evidence 

for such a trea tm e n t has also been found in Mandarin.

W.jils all the  major tone sandhi processes in Mandarin are  purely phonetic or 

phonological w ithout any in teraction  with morphology, th e re  is a special kind of 

tone sandhi process in this language th a t a ffe c ts  tw o very frequen tly  used m or-
n

phem es in the  following manners:

( 4 . 1 5 )
a . y i

i n  f i n a l  p o s i t i o n : s h i  y ï " e l e v e n "
d i  y ï " f i r s t "
y ï "one"

b e f o r e Tone 1: y î t i â n "one day"
y i gën "one th r e a d "

b e f o r e Tone 2: y i tô u "one (an a n i m a l ) "
y i t i â o "one ( t h i n g  & l o n g ) u n i t  ( o f )

b e f o r e Tone 3; y i c h ï "one C h i n e s e  in ch "
y i bën "one c o p y  ( o f  a b o o k )"

b e f o r e Tone 4 : y i j i à n "one p i e c e "
; i q i è " e v e r y t h i n g "

bu
b e f o r e Tone 1: bù duo "not much"

bù gâo "not h igh"
b e f o r e Tone 2: bù q i à n g "not s t r o n g "

bù x i n g " I t  won' t  d o . "
b e f o r e Tone 3: bù hâo "not good"

bù duân "not s h o r t "
b e f o r e Tone 4: bù du î "not i g h t '

bù s h i "be not"

The sandhi processes th a t a re  involved in these d a ta  can be roughly cap tu red  

in th e  following two rules:
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( 4 . 1 6 ) .  a .  Tone 1 ->• Tone 4 /  ____  {Tone 1 ,  Tone 2 ,  Tone 3}
b .  Tone  4 + Tone 2 /  ____  {Tone 41

Or, in te rm s of values of these tones, it can be s ta ted  as follows:

( 4 . 1 7 ) .  a .  ( 5 5 )  4- ( 5 1 )  /  ___  { 5 5 ,  3 5 ,  21 3)
b .  ( 5 1 )  + ( 3 5 )  /  ___  {5 1}

Specifically , th e  morphemes th a t are  a ffec ted  by these two rules, th a t is, the neg­

ative  m orphem e bu "not" and the number y ï  "one," are pronounced w ith the first 

tone when in isolation or in fined position,® but a lte rn a te  betw een Tone 2 and Tone 

4 when appearing before o ther tones.

The sandhi process th a t is of in te res t here is shown by the  second of the two 

rules: the  one th a t changes the rising Tone 2 to  the falling Tone 4. The com plete 

change of d irection  of the tonal contour in the process described by this rule 

makes it very  d ifficu lt to  account fo r the process a t  the tonem ic level, in term s of 

a change of th e  fea tu re  geom etry  a t  th a t level. Suppose one rep resen ts  the two 

a lte rn an ts  of the a ffec ted  tone as LH and HL respectively  - to  make a simple 

illu stra tion , i t  is very d ifficu lt to  provide any reasonable account to  explain why L 

has becom e H or H has becom e L. Even if some b izarre  ru le could possibly be 

devised fo r th e  change, one would s till miss the nature of the  change. On the o ther 

hand, th e  na tu re  of this change is obvious if one sees the process a t  one level 

above. T here, i t  becom es c lea r th a t the  process is a dissim ilative one which turns 

a falling  contour to  the  opposite d irection when it is before ano ther falling con­

tour. This m eans th a t it takes th e  following tone as a whole unit to  trigger the
Q

preceding tone to  a lte r  as a whole u n it . '
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4.2.5 A Theory o f Mandarin Timing Units

An integred p a rt of the tonal rep resen ta tion  proposed in this study is the  theo­

ry of tim ing units, in this section, I will spell out this theory in a more form al 

way. Essentially, the  theory consists of the following equation:

( 4 . 1 8 ) .  T ( t o n e m e )  = 1 / 3  T ( s y l l a b l e  i n  c i t a t i o n )
w h e r e  T = t im e

This ru le says th a t a tonem e lasts, in a phonological sense, 1/3 of the tim e of 

a syllable. Given th a t a Mandarin tone is co-extensive w ith the syllable, (4.18) can 

be extended to  the  following:

( 4 . 1 9 ) .  A d e f i n i t i o n  o f  t h e  Mandarin Ti m in g  U n i t s

T ( t o n e m e )
= 1 / 3  T ( s y l l a b l e  i n  c i t a t i o n )
= 1 / 3  T ( t o n e  i n  c i t a t i o n )

w he re  T = t im e

This ru le  says th a t a tonem e constitu te s, in a phonological sense, 1/3 of th e  

tim e of a tone or a  syllable. One of the im m ediately  noticeable  m erits  of th is 

equation is th a t it can serve as a constra in t which effec tive ly  excludes an ungram ­

m atical rep resen ta tion  of more than th ree  tonem es such as the  following:

( 4 . 2 0 ) .  a . *  0
I
T

I I I I
tm l  tm2 tm3 tm4

b.* o
I

T
_ _ _ _ _ _ _ I .

I . . .  I
tm l  tm2 tm3 . . .  tm (n )  

w he re  tm = toneme  

Both (a) and (b) in the above contain more than th ree  tonem es, and th e re fo re , 

v io late  th e  rule in (4.14). For instance, in (a), a special case of (b), th e  period of
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tim e rep resen ted  by the  four tonem es exceeds the  tim e a llo tted  to the syllable, in 

violation of (4.14), and is thus correctly  ruled out. Thus, with the tim ing concept 

as defined in (4.14), the  confinem ent of the occurrence of tonem es to a number of 

3 within any given syllable or tone is achieved.

The reason to  lim it the number of tonem es to  3 is due to  the well-known fac t 

th a t a tone (not a melody) has not been found to  be larger than three tonem es (or 

contain  more than  tw o basic contours of rising and falling) in any language. The 

m ost com plex tones th a t have been found are the convex or concave tones which 

can be su ffic ien tly  described in term s of a com bination of th ree  (and no more) 

tonem es such as HLH and HMH. In ce rta in  cases, one may occasionally find a 

tone with four tonem es. These, however, a re  always the  resu lt of a tone- 

intonation in terac tion  a t  a low phonetic level, which goes beyond the  a rea  of rep ­

resen ta tion  a t  the  phonem ic-tone level.

However, one o f th e  problems in nearly all of the  previous studies of Chinese 

tones which decom pose the tone into its  elem ents is th a t the occurrence of the 

number of tonem es is not properly constrained. In these studies, it is th eo re tica lly  

possible fo r a  tone to  contain any number of tonem es, and, given the tim ing func­

tion of th e  tonem es, to  go to  any length.

For instance, Chao's scale of five theore tically  allows a tone to  have the  

shape of, say, 353533, or even longer, though doubtlessly, such a tone or the  like 

never occurs in any human language. As well, nothing in Yip (1980a, 1989a,b) 

would p reven t a  tone such as LHLHLH or even longer from happening. These anal­

yses of Chao and Yip clearly  suffer from serious over-generalization , as they  can 

po ten tia lly  genera lize  numerous tones not substan tia ted  in natural languages.

As already  discussed in the lite ra tu re  review  chap ter, one study th a t does try  

to  lim it th e  occurrence of tonem es to  a ce rta in  number (two in th is case) for any
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given tone is the  one by Bao (1990). Pointing out th a t Yip's (1989b) analysis of Chi­

nese tones theoretically  allows more than th ree  tonem es (see § 2.9) to  occur in a 

row, Bao imposes on his analysis a constraint which s ta te s  th a t "underlyingly, a 

contour node may have a t most two branches (p. 61)." This confines the  num ber of 

tonem es for each tone to  two.^® Notice th a t the use of th is constra in t is case- 

specific; no o ther independent m otivation exists behind its  stipu lation , and it  says 

nothing as to  why only two branches are  perm itted .

Compared with Bao's approach, the rule in (4.14) is more m otivated , as it not 

only highlights the tem poral correspondence betw een the sy llab le/tone and its  

tonem es, but also, w ithout fu rth e r stipulation, p red ic ts  th a t the  number of 

tonem es per syllab le/tone can be no more than th ree  fo r any given M andarin 

sy llab le/tone. In o ther words, the lim itation  of the num ber of tonem es falls rig h t 

out from the theory of tim ing re la tion  stipu lated  by th e  above equation. Also, 

w ith its  tonem es em powered by the  equation, the p resen t theory  is in fa c t chal­

lenging the  trad itional w eight theory. In view of the  large scope of th is  issue, the  

following chap ter is devoted en tirely  to  its  discussion.

4.3 Notes to Chapter 4

1 There are  in fa c t several possible ways to  rep resen t : his tone, depending on th e  

th eo re tica l fram ew ork adopted (cf § 2.7, § 2.8, and § 2.9). However, th is f a c t  

should have no bearing on the  point 1 am making here.

2 In fa c t ,  th is  system  of term inology was used ea rlie r  in the  l i te ra tu re  review , 

though in an im plicit and unsystem atic way. It is also to  be noted  th a t defin i­

tions in this system  are  adopted here as working defin itions only, adopted sim ­

ply to  fa c ilita te  the developm ent of the  presen t analysis. 1 do not claim  th a t 

th is is the  best system  of tonal term inology for th e  analysis of the  Chinese 

tones.
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3 Or, Halle and Stevens’ (1971) I+ /-stiff] and [+/-slack] will also suffice.

4 See the  next chapter for a discussion of ’’quantity-sensitive” as opposed to 

"quantity-insensitive" languages.

5 A nother experim ental study of the Mandarin syllables by Howie (1974) has quite

sim ilar resu lts. Though the absolute values of the duration of the syllables are

slightly la rger than the  corresponding ones in his 1976 study, the  percen tage by

which one tone is longer than another rem ains the sam e - as shown below.

Tone i  Tone  2 Tone 3 Tone 4 
224 253  268 245

Tone 2 12% 3%
Tone 3 19% 6% 9%
Tone 4 9%

Since the  resu lts  from the  two studies come out alm ost identica l, I will just 

use Howie's 1976 study for our discussion of the tonal duration.

6 Woo's system  of transcrip tions of the Mandarin words is rep laced  with pinyin  

transcrip tions.

7 The following d a ta  are  from  th e  book Xiàndài Hànyû (Modern Chinese), com ­

piled by four teacher's  colleges in China in 1978, the  firs t in the list being Ydn- 

tâ i Shïzhuân  (Y antai Teacher's College).

8 The underlying tone fo r bü may be debatable. In d ictionaries published in main­

land China, it  is lis ted  as a fourth -toned  morpheme bù. This is probably due to 

th e  consideration th a t this m orphem e is never in the f irs t tone when appearing 

before o the r tones. This fa c t,  however, may in tu rn  be a ttr ib u ted  to  th e  fac t 

th a t th is  morpheme never appears in final position and alm ost never appears in 

isolation. But, when it does appear in isolation, in such situa tions as seen in the 

following sen tences, it is o ften  heard pronounced with the firs t tone (irrelevant 

tona l inform ation is not provided below):

"bü" z h e g e  z i  you s i  hua.
n o t  t h i s  word h a v e  f o u r  s t r o k e

"The w o r d / c h a r a c t e r  "not"  c o n t a i n s  f o u r  s t r o k e s . "



1 2 1

Dai Qing you p i a n  x i a o s h u o  ming j i a o  « B ü » .
Dai Qing have  CLS n o v e l  name c a l l  "not"
"Dai Qing h as  w r i t t e n  a n o v e l  named ' N o t ' . "

w h e r e  CLS = c l a s s i f i e r  

Thus, it does not seem to ta lly  unreasonable to  assume th a t it  is in Tone 1 in iso­

lation. It should be noted th a t this controversy is triv ial in the  p resen t discus­

sion. As will be shown soon, the  rule th a t is of real concern here  is (4.17b) and 

not (4.17a).

9 The preceding discussion brings up another com plicated issue concerning th e  

rep resen ta tion  of tones. This is the issue th a t has been discussed ea rlie r  in th e  

li te ra tu re  review: whether to  allow contour fea tu res, as f irs t developed in Wang 

(1967), in the  system  of tonal rep resen ta tion . Yip's (1989a,b) position is th a t 

although one should recognize the un itary  s ta tu s  of contour tones, ye t all one 

has to  do is to  recognize a  unitary  node w ithout the use of con tour fea tu re s .

With Tone 4 as an exam ple, the  d ifference betw een the  tw o approaches can be

shown:

a . b.
a  a
I I
0 [ + f a l l i n g ]

/  \  /  \
H L H L

According to  Yip, (a) in th e  above is accep ted , but (b) is no t. H owever, the  

M andarin evidence just discussed seem s to  suggest th e  p resence of a contour 

fea tu re  such as [+falling] in the  tw o tones under discussion. This is shown in (a) 

in th e  following:

a .  0  a
1 I

_  T _  _  T _
I :  I I :  I
I .  I I .  I
| _ + f a l l i n g _ |  | _ + f a l l i n g _ |

/  \  /  \
H L H L
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b .  o  o
1 I
o o

/  \  /  \
H L H L

R epresenting the two tones as in (a), one is then able to explain the dissim i­

la tion  in a ru le which may look like the following:

l+falling] + [-falling] / ___ [+falling]
or, [ + fallingl + [+rising] / ___ [+falli"ig]

A lthough it is obvious th a t the adoption of contour fea tu res  such as these w i l l  

make the  gram m ar more pow erful, it is not c lear to me how one can account 

for th is dissim ilation process in a more s tra igh t forw ard way. However, I w i l l  

not pursue th is problem any fu rther, as such a pursuit would go beyond the 

scope of th is d issertation .

10 As discussed in the  lite ra tu re  review , Bao's clause does not perform  what it is 

m eant to  perform  w ithout fu rth e r stipulating th a t the tw o branches in ques­

tion  can  branch no fu rther (see also N ote 9 of C hapter 2).



C hapter V 

THE MANDARIN SYLLABLE

5.1 Prelim inaries

Before I s ta r t  the discussion of the Mandarin syllable, le t us f irs t have a look 

a t  the  d iffe ren t approaches th a t have been proposed fo r syllable analysis. Broadly 

speaking, th e re  exist two com peting analyses: the h ierarch ical and the  f la t  analy­

ses. The m ajor d ifference betw een the two is th a t the fo rm er (the trad itio n a l one 

of the  two) allows for an in term ediate  level or levels betw een the CV skele ta l t ie r  

and the syllable tie r  while the la t te r  does not. Fo instance, the  English syllable 

pen has the  following s tru c tu re  in the  h ierarch ical analysis (Kiparsky 1979, 

M cCarthy 1979 and H arris 1983 based on the ea rlie r analysis of th e  s tru c tu ra l 

school H ockett 1955, Pike 1967).

(5.1). O
/  \  

onset rhyme
I /  \
I nucleus coda
I I I
C V C Skeletal tier
I I I
p e n  melodic tier 

As opposed to  the h ierarch ical s tru c tu re , a f la t s tru c tu re  is proposed by C le­

m ents and Keyser (1983) in which the skele ta l tie r  is linked d irec tly  to  th e  sy lla­

ble:

(5.2). o
/  I \

C V C Skeletal tier
I I I
p e n  melodic tier

- 123 -
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More recen tly , this f la t s tru c tu re  has led to  two o ther a lte rn a tiv e  fla t s tru c tu res  

being developed, the X -theory (Levin 1985, Lowenstamm and Kaye 1985) and the 

Moraic theory  (Hyman 1985, M cCarthy and Prince 1986, 1990). Both use o ther 

constituen ts  in place of Cs and Vs. The X -theory uses unspecified Xs (i.e. vari­

ables th a t may be e ith er Cs or Vs) as the constituents on the skeletal tie r , while 

the  Moraic theory  adopts the mor as. The following illu stra te  these two approach­

es:

(5.3). a. a

/  I \
X X X  S k e l e t a l  t i e r
I I I
p e n  m e l o d i c  t i e r

b . a

/  I \
/ M p Skeletal tier

I I
p e n  melodic tier

Each of these  approaches is supported by a host of argum ents based on da ta  from 

various languages. However, w hat is of concern here^ is one major assum ption

th a t is shared by all o f these analyses. This is the assum ption, f irs t proposed by

M cC arthy (1979) and fully  developed by C lem ents and K eyser (1983), th a t an 

a b s tra c t sk e le ta l tie r  o f tim ing units should be adopted.

One of th e  m ost im portan t argum ents for this ab s trac t tie r  com es from the 

phenom enon of com pensatory lengthening, observed in many languages, in Luganda 

(K atam ba 1989, pp. 171-2), for instance, a f te r  morphological concatenation , the  

sequence /b a -e - la b -a / becom es [be:laba], with the deletion of the firs t / a /  and the 

lengthening of /e / .  This case is readily  accountable if an a b s trac t skeletal t ie r  is 

assum ed.
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( 5 . 4 )
O O O

/  I \  /  \  /  \
C V V  C V  c V +
I I i I I  I I
b a e l a  b a

a. deletion/delinking
a a a

/  I \  /  \  /  \
C V V  C V  c V +
1 4  1 I I  I I
b a e l a  b a

b . right-to-left spreading
a a a

/  I \  /  \  /  \
C V V  C V  c V + [betlaba]
I \  I I I  I I
b e  l a  b a

A fter the deletion, spreading obligatory occurs to  link the only ad jacen t vowel 

segm ent in the  syllable to the em pty V slo t. Given the tim ing function of the  unit 

of V, the segm ent / e /  th a t ge ts  linked to  it  is lengthened.

The positing of the ab strac t tim ing (or weight) tie r  also allows one to  ch arac­

te riz e  syllables in term s of th e ir binary fea tu re  of weight, nam ely, w hether they  

a re  heavy  or light. A syllable w ith more than one V (or y in th e  M oraic theory) in 

the  rhym e (i.e. roughly speaking, a syllable minus the  in itia l consonant) is a heavy 

syllable; o therw ise, it  is a light syllable.

Phenologists a re  in terested  in m easuring th e  weight of th e  syllable because it 

has been very  frequently  found to  a ffe c t or e ffe c t phonological p rocesses. In c e r­

ta in  languages, fo r instance, the  weight of the syllable determ ines s tre ss  assign­

m ent, and it is norm ally the heavy syllable th a t a t tra c ts  s tress . An exam ple of 

such a  language is Alaskan Yup'ik (Krauss 1985), in which all syllables w ith long 

vowels or diphthongs are  stressed.

A language th a t has phonological ru le or rules sensitive to  syllable w eight has 

trad itionally  been called a quan tity-sensitive  language, while one th a t  does not
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have such a rule has been called a quantity-insensitive  language. T raditionally , 

Mandarin has been classified as belonging to  the la tte r  group along w ith all o ther 

Chinese languages. This classification implies two underlying assum ptions. One, 

Mandarin syllables may vary in weight (or quantity). Two, none of its  phonological 

processes, how ever, pay a tten tion  to its syllable weight.

As I will dem onstrate  below, these assumptions are erroneous. 1 will argue 

instead th a t all Mandarin syllables have the sam e weight (or quantity) as fa r as 

th e ir  in ternal s tru c tu re s  are concerned. T herefore, ra th e r  than being considered a 

quan tity -insensitive language, Mandarin should be more appropriately  called  a 

quan tity-constan t language. Being quan tity -constan t is the reason behind the  

observation th a t  no Mandarin phonological rules have been found making re fe ren ce  

to  its  syllable quantity . Without a change in the quantity , it is only expected  th a t 

no quan tity -sensitive  rules are  found. In the following section, I will give evidence 

to  show th a t Mandarin syllables are quan tity -constan t.

5.2 The Q uan tity  o f  th e  Mandarin Syllable

The M andarin syllable has a  canonical s tru c tu re  as in (5.5), which m eans th a t
2

i t  may con tain  from  one (the peak vowel) to  four components:

(5.5) (C)(G)V{(G),(C))

where G= glide (or semi-vowel)

T hat th e  Mandarin syllable is quan tity -constan t can be argued from several 

perspectives. F irs t, le t  us see some language-external evidence from erro rs  made 

by Mandarin English-as-a-second-language (ESL) speakers.

One of th e  most im portant ch arac te ris tics  of a quantity-sensitive language is 

th a t it  makes a  co n tra s t betw een long and short vowels with or w ithout a co n tra s t 

betw een long and short consonants. K atam ba (1989) shows, for instance, th a t Ian-
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guages in which a distinction is maae betw een light and heavy syllables fall into 

two groups. One has light syllables such as / a /  and /p a / and heavy syllables such as 

/p a a / and /p a t/ .  The other contains light syllables of the type / a /  and /p a t /  with 

heavy syllables of the type /p a a / and /p a a t/ .  In both groups, a short vowel is con­

tra s te d  with a long vowel. Among languages of the firs t group, it is vowels in /p a / 

and /p a a / th a t are  con trasted , w hereas those of the second type, it is vowels in 

the pairs of /p a /- /p a a / and /p a t / - /p a a t /  th a t are  con trasted . In co n tra s t to  these 

languages, Mandarin lacks to tally  such a distinction betw een vowels or consonants. 

This is often  shown in the errors made by Mandarin speakers in th e ir  pronunciation 

of English words. Very frequently, for instance, many of these speakers su b stitu te  

a long vowel /u /  as in "food" for a short vowel /U / as in "book", a sho rt vowel / ! /  

in "bit" for a longer vowel / i /  as in "beat," and a short vowel / o /  fo r a long vowel 

/ o ; /  (British English) in "court".

Not only does Mandarin lack a quantity  con trast among vowels, but it  also 

lacks such a co n trast between single vowels and diphthongs. In norm al speech in 

M andarin, diphthongs are  not necessarily longer than monophthongs, as they  are  in 

a quan tity -sensitive language. To a native English speaker, th e  Mandarin 

diphthongs in norm al speech may sound like monophthongs. As K ratochvil (1968) 

observes,

"(Mandarin) diphthongs and triphthongs are complex vowels, 

noL combinations of individual simple vowels...Generally 

speaking, [they] have slightly greater duration than simple 

vowels, but much smaller than the combination of the dura­

tion of their components occurring as simple vowels." (pp.

3 0 - 3 1 )

He gives the  following examples to  illu s tra te  th e  d ifference:
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"The duration of vowels in the syllables [pal bà, Ipô] bô, 

and [pào] bào recorded by the same [Mandarin] speaker in 

similar conditions was measured with these results: [-à] in

[pa] 0.23 sec, [-Ô] in [p6] o.22 sec, and |-ào] in [pào]

0.28 sec. [-ào] lasted longer than either [-à] or [-ô 1 

(0.28:0.23, 0.22 sec), but its duration was much smaller 

than the total of durations of [-à] and [-6] (0.28 sec: *

0.45sec)." (pp. 31)

It seem s c lea r th a t the slightly longer duration (by a mere 0.04 or 0.05 sec) of the 

diphthong [-ào] (0.28 sec.) as opposed to  the duration of the single vowel [-à] (0.23 

sec.) or [-Ô] (o .2 2  sec.) is not phonological.

The lack of quan tity  con trast betw een Mandarin diphthongs and single vowels 

provides good explanation for why native Mandarin speakers are o ften  heard 

replacing short / I /  w ith the diphthong /e i /  when they pronouncing English words 

such as " s / l / t  down" and "c /l/v il war." These become " s /e i/ t  down" and "c /e i/v il 

war" respectively .

Q uantity  co n trast is also found lacking betw een the native Mandarin speakers' 

pronunciation of th e  English syllables of the  shape CV and those of the  shape CVR 

(R being liquids / r /  and /I / , or [-anterior] nasals /n /  and / 13/ ) .  For instance, 

native M andarin speakers tend to  say /k a / for /k a r /  "ear", and / s î /  fo r /s in / "sin". 

N ative M andarin speakers are also found to  shorten a longer syllable in o ther 

ways. Of the dozens of Mandarin speaking students 1 have checked with (all are 

frcm  mainland China and studying a t the University of Victoria), none is able to 

pronounce the  nam e Brian co rrectly . Instead of /b r a y s n / ,  they usually say sim ­

ply /b ra n /.
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The above evidence clearly  indicates th a t native Mandarin speakers do not 

judge the length of a syllable by the number of consonants or vowels in it. It 

seem s, ra th e r, th a t they have in the ir gram m ar a quantity  tem p la te  a t the syllable 

level, and no m atte r how many com ponents there  are  in a syllable (w hether it is a 

syllable in the ir own m other tongue or one of a second language), they will tend to  

"shrink" (or "stretch") them  to  f it  into th a t tem plate.

That the Mandarin syllable is quantity-constant is also supported by evidence 

from Mandarin (or Chinese in general) versification and the  re la te d  phenomenon of 

s tress  assignm ent. In the versification  of a quantity-sensitive language, it is nor­

mally the case ' a t  the form ation of, say, an iambic foo t requires th a t the  firs t 

syllable be light while the  second heavy. The reverse is tru e  fo r a trocha ic  foo t. 

In Latin, for exam ple, a  word such as carô^ "flesh" with a  light syllable CV and a 

heavy syllable CVV is an iambic foo t, while a word such as mènsa  "table" w ith a 

sequence of a heavy and a  light syllables can po ten tially  be a trochee . On th e  o th ­

er hand, the  sam e word card  cannot serve as a trochaic  foo t ne ith e r is më iam bic. 

In contreist, all Mandarin syllables, no m a tte r how many com ponents they contain , 

can po ten tially  be in any of the  syllable positions in an iambus or a  trochee, or any 

type of foo t a t  all. For instance, in a Chinese regu la ted  verse (or lUshi) w ith seven 

syllables in each line,^ the  m etric  s truc tu re  is as follows (cf. Chen 1979, Yip 

1980b):

(5.6) f f f
/  \  /  \  /  I \

w s w  s w w s
1 2 3 4 5 6 7

where f = foot

This m etrica l s truc tu re  contains two iambic fe e t followed by an anapaest®. The 

point of concern here is th a t unlike the syllables in Latin  m etrics , any Manda, in 

syllable, no m a tte r what its  in ternal s tru c tu re , may po ten tia lly  be in e ith e r the 

weak or the  strong positions of these fee t.
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A nother c lear example of such a free  distribution of Mandarin syllables 

involves a dissyllabic word whose second syllable is in the s tressless  neutra l tone 

(it is, th e re fo re , a trochee). In such a word, the second syllable is unstressed and 

may la s t 50% less in duration than the firs t syllable. Yet, th e re  is no restric tion  

w hatsoever as to  which Mandarin syllable may fall into th a t unstressed position.

F ree  syllable distribution can also be observed in stress assignm ent in Manda­

rin . As m entioned before, in quan tity -sensitive languages, s tress  is o ften  found 

a t tra c te d  to  ce rta in  types of syllable s tru c tu re , normally the heav iest one. Man­

darin s tress , however, is not assigned based on the numbers of Cs and Vs in the 

syllable, but on o ther conditions, one of which is the position of the syllabic in a 

m orphological or syn tactic  string . In short, any Mandarin syllable may potentially  

rece ive  prim ary  stress  irrespective  of its  in ternal s truc tu re .

How then can one in te rp re t such a free  distribution of Mandarin syllables in 

s tressed  Ps well as unstressed positions? One plausible explanation is th a t all 

M andarin syllable weigh the  sam e, so th a t even if the re  a re  quantity-sensitive 

ru les (such as ru les of the  regu la ted  verse and stress-assignm ent), th is sensitiv ity  

will no t be shown by them .

5.3 T he Syllab ifica tion  o f  th e  Mandarin Syllable

The quan tity -constan t c h a ra c te ris tic  of the Mandarin syllable can also be 

shown, in a  som ewhat indirect way, from fac ts  concerning Mandarin sy llab ifica­

tion . T raditionally , syllabification in languages has been observed to  occur only a t 

o r above th e  morphological level (i.e. a f te r  morphological concatenation), and is 

ch a ra c te rizab le  or predictable to  a g re a te r  or lesser degree by rules or principles. 

H owever, M andarin syllable s tru c tu re  is predeterm ined: excep t for a few triv ial 

cases of low level phonetic am bi-syllabification (cf. Kahn 1976), th e re  is no sylla-
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bifieation process a t or above the m orphological level. A rgum ents fo r th is posi­

tion are provided below.

According to  Goldsmith (1990), the re  are  th ree  com peting approaches to  sy lla­

bification: the "all-nuelei-first" approach, the  "linear-scanning" approach, and the  

"to ta l-sy llab ifica tion" approach. The d ifferences among these approaches a re  not 

crucial here. What is im portant is th a t all of these  approaches adopt a general 

principle: the O nset F irst Principle (Kahn 1976, C lem ents and K eyser 1983). This 

principle says:

( 5 . 7 ) .  O n s e t  F i r s t  P r i n c i p l e

"a.  S y l l a b l e  i n i t i a l  c o n s o n a n t s  a r e  m a x im iz e d  t o  t h e  e x t e n t  

c o n s i s t e n t  w i t h  t h e  s y l l a b l e  s t r u c t u r e  c o n d i t i o n s  o f  t h e  

l a n g u a g e  i n  q u e s t i o n .

b .  S u b s e q u e n t l y ,  s y l l a b l e - f i n a l  c o n s o n a n t s  a r e  m a x i m i z e d  t o  

t h e  e x t e n t  c o n s i s t e n t  w i t h  t h e  s y l l a b l e  s t r u c t u r e  c o n d i t i o n s  

o f  t h e  l a n g u a g e  i n  q u e s t i o n . "  ( C l e m e n t s  and K e y s e r  1 9 8 3 ,  

p .  37 )

However, th is principle, absolutely necessary  in all th ree  of the  sy llab ifica tion  

approaches, fa ils  to  work fo r th e  Mandarin case. Since all th ree  approaches 

employ the  O nset F irst Principle, one can dem onstrate  the  fa ilu re  of these  

approaches in handling Mandarin by proving th a t  the  Onset F irs t P rincip le  cannot 

account fo r the d a ta . The following dem onstrates th is inability of th e  O nset F irs t 

P rinciple w ith th e  all-nucle i-firs t approach.

The a ll-nucle i-firs t (henceforth ANF) approach is f irs t developed in Kahn 

(1976). A ccording to  him, syllables are  built up from  the syllabic e lem en t f ir s t  and 

then  adjoining consonants to  these syllables following the  O nset F irs t P rinciple 

and o ther re lev an t rules and principles. An exam ple given by Kahn is th e  sy llab ifi­
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cation  of the English word "Boston" which is done in th ree  steps as shown below 

(am bi-syllabification details occurring in fast speech are om itted  here):

( 5 . 8 ) .  a .  A l l  n u c l e i  f i r s t  b O s t 3 n
I I
o o

b.  O n s e t  f i r s t  b  0 s t 3 n
\ l  \  \ l

o o

c .  Coda A s s o c i a t i o n  b o s t  3 n
\ l  \  \ l /

a a

The ANF approach, e ffec tiv e  and adequate as it is w ith the parsing of an Eng­

lish u tte ran ce  into perm issible syllables, cannot account for the creation  of the 

s tru c tu re  of a  Mandarin syllable. Although many of the Mandarin words or expres­

sions such as shàfâ  "sofa, couch" and shûcài "vegetables" do follow the O nset F irst 

P rinciple, many o thers  do not. For instance, Mandarin has words such as pi'ao 

" lea th er coat"  w ith two syllables, representable segm entally in te rm s of /p iau / (or 

/p iaw / — the  d ifference is however irrelevan t here), as shown below:

( 5 . 9 ) .  / p i  a  u /
\ /  V  
a a

This syllab ifica tion  resu lt, however, cannot be co rrec tly  a tta in ed  by th e  ANF 

approach w ith its  O nset F irs t Principle.

( 5 . 1 0 ) .  a .  n u c l e i  f i r s t  b .  o n s e t  f i r s t
/ p i a u /  / p i a u /

\ 1 /  \ \ l /
a a

With th is approach, one and only one syllable can be derived for this sequence, 

as c learly  shown above. The in teresting  thing about the resu lt in the above is th a t 

i t  IS a perm issible syllable in Mandarin, except th a t w ith such a syllable s tru c tu re , 

the  sequence no longer means " leather coat" but (with Tone 1) "drift" . The /p iau / 

exam ple gives a good indication th a t a system atic  and generalized sy llab ifica tion
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fram ew ork such as the ANF analysis cannot possibly account for the  two syllables 

as shown in (5.9); it cannot make a necessary distinction betw een a  dissyllabic 

word pi'ao /p iau / " leather coat" from a single-syllable word piao /p iau / "drift".

The word pi'ao "leather coat" is, however, not an isolated  case. There are  in 

fa c t many words in Mandarin th a t are  like it, pronounced as two syllables. The 

following are just a few more exam ples;

p i n y i n g l o s s

1 i ' a n g "Lyon ( c i t y  in  F r a n c e )
b a o ' an " r e p o r t  t h e  c a s e  t o  t h e  ;
y i n d i ' a n "American I n d i a n "
n i g u  an " B u d h i s t  nunnery"
chu e r  f a n  e r "go back on o n e ' s  words

( a  f o u r - s y l l a b l e  i d i o m ) "
w e i ' a i " c a n c e r  o f  t h e  s tomach"
h i  ' a i " c a n c e r  o f  t h e  no se"
b e i ' a i "sorrow"
bo ' a i " u n i v e r s a l  f r a t e r n i t y "
j i a ' a o "a t h i n l y - p a d d e d  c o a t "
j i a o ' a o " c o n c e i t e d ,  proud"
j i  ' e "hunger"
yu e r " f i s h i n g  b a i t "
b a o ' e n "pay a d e b t  o f  g r a t i t u d e
b o 'e n "Bonn ( c i t y  i n  Germany)
h a i ' o u " s e a g u l l "

A nother kind of sequence th a t defies a fte r-co n ca ten a tio n  sy llab ification , such 

as perform ed by th e  ANF approach, includes words or expressions in th e  following 

shape:
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( 5 . 1 2 ) p i n y i n g l o s s

w a n ' an "good n i g h t "
m i a n ' ao " c o t t o n - p a d d e d  c o a t "
j i a n ' ao " s u f f e r "
en ' a i " c o n j u g a l  lo v e "
l i a n ' a i " in  lo v e "
c h e n ' a i " d u s t "
q i n  a i  de "dear  ( someone)"
t i a n ' e "swan"
r a n ' e r "h o w e v e r "
l i a n  ou " l i l y  roo t"
C h a n g ' an "(name o f  c i t y  in  C hi na )"
q i n g ' a n "wish  someone good h e a l t h
dong ou " s h o r t  f o r  E. Europe'
x i o n g  ' e " f i e r c e "
C h o n g ' er " p e t ,  f a v o r i t e "

n
In these  above cases, the firs t syllable ends in a nasal, while the second 

begins w ith a vowel. Indeed, inco rrec t syllabification would resu lt if the above 

w ere to  be syllabified in accordance with the Onset F irst Principle. Instead of 

wan'an "good night", fo r exam ple, one would obtain wo non, a sequence w ithout
Q

obvious meaning in Mandarin. The generalization  th a t em erges from this investi­

gation is qu ite striking: no m a tte r  w hat gets linked firs t, nuclei, onset, or coda, 

and no m a tte r  what th e  com bination of the linking processes, the  system  will not 

work fo r a  sizable number of Mandarin syllables.

F u rth er evidence to  show th a t Mandarin syllable s tru c tu re  is p redeterm ined 

com es from  the  observation th a t Mandarin syllables form a closed se t. This means 

th a t th e re  is a  re la tive ly  sm all, fixed number of Mandarin syllables (405 in all if 

tonal d ifferences are  ignored or around 1 2 0 0  if tonal d ifferences are  considered). 

This is c learly  shown from  the  fa c t th a t "even when new te rm s are  borrowed from 

foreign languages, they  are always in terp re ted  in te rm s of the  existing se t of syl­

lables (Norman 1988, p. 138)." In fac t, new syllables are never added to  this 

closed se t. Unlike languages with a generative syllabification process, whereby a 

syllable can be generated  and accep ted  as a possible though non-occurring syllable
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{e.g. "blick" in English), there  are no such "accidental gaps" among the  se t of th e  

possible syllables in Mandarin. If a syllable is not a member of th e  se t, it is then 

by no means a possible syllable in Mandarin. For instance, th e  syllable bou /bou / 

is not occurring in Mandarin. It may be considered an acc iden tal gap, since /-o u / 

can be com bined with any o ther Mandarin consonant,® and /b - /  w ith m ost o ther 

Mandarin rhym es. However, this bou will no t a t  all be accep ted  as a M andarin syl­

lable in any circum stances - not when new words are coined, nor when foreign 

words are  transla ted .

The conclusion to  be drawn from the  above discussion is th a t in M andarin, syl­

lable s tru c tu re  is determ ined before morphological concatenation , a f te r  which 

th e re  is no more syllabification process. This is one fundam ental na tu re  of th e  

Mandarin syllable. Here, one may perhaps ask: why does sy llab ifica tion  not occur 

a f te r  m orphological concatenation in Mandarin, as it does in many o th e r languages 

of th e  world? Or, ra th e r, why does syllabification occur a t all a f te r  conca tena­

tion? I believe th a t syllabification a f te r  concatenation  is in tim a te ly  re la ted  to  

quan tity . In particu la r, it occurs to  ensure th a t all the  syllables conform  to  th e  

quan tity  requirem ents of the  language.^® Mandarin syllables, being prespecified  

and standard ized  in term s of th e ir  quan tity  before concatenation , requ ire  no fu r­

th e r ad justm ent when they are strung to ge ther to  form  a  la rger dom ain, and as a 

resu lt, no fu rth e r syllabification rules are  required.

So fa r , I have tried  to  argue th a t all Mandarin syllables weigh th e  sam e and 

are quan tity -constan t underlyingly. 1 have c ited  evidence from  erro rs  made by 

Mandarin ESL speakers, Chinese versification , translation  of foreign words into 

M andarin and Mandarin syllabification, which are  all found to  lend support to  th is 

argum ent.
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5.4 The Tim ing Function o f  th e  Mandarin Syllable

In the  trad itional weight theory, no m a tte r how syllable weight is represen ted  

-  by a series of Cs and Vs, as C lem ents and Keyser (1983) stipu la tes, or by a tie r  

of m oras, as is the p rac tice  in Hyman (1985) and McCarthy and Prince (1986), ono 

function th a t the  weight m easurem ent serves is w ithout question to  indicate lim ­

ing. Thus, in a re la tiv e  phonological sense (as against an absolute phonetic or 

acoustic sense), syllables th a t weigh the  sam e are theoretically  pronounced with 

the sam e am ount of tim e. 1 have argued in the previous section th a t all Mandarin 

syllables have identical weight. Now, a question arises; does this identity  mean 

th a t M andarin syllables are always pronounced with the same duration?

1 have shown in C hapter 4, Mandarin syllables may very in length depending on 

th e ir  morphological or syn tactic  positions. In a tw o-syllable word, for instance, 

the second syllable is always longer than the  firs t if the second syllable is not in 

the neu tra l tone. A sim ilar situation  is actually  found in a th ree-sy llab le  word. In 

such a word, th e  p a tte rn  is usually th a t the la st is the longest followed by the 

f irs t, and th e  middle one is usually the  shortest (cf. Chapter 6 ). If, as I have ju st 

shown, the  quan tity  of the Mandarin syllable has nothing to  do with the actual 

length  o f th e  syllable, w hat then does? My answer is th a t the  tim ing function is 

carried  by th e  tonem es ra th e r than  the Cs and Vs of the Mandarin syllable. 1 shall 

e labo ra te  fu rth e r  on this point in the following section.

5.5 The Double F acets o f  th e  Mandarin Syllable

One unique fea tu re  of the Mandarin syllable which sets it ap a rt from syllables 

in many o the r languages of the world is th a t it has a tonal tie r  a ttach e d  to  it in 

the underlying represen ta tion . Thus, besides a CV com ponent, which is universally 

found in syllables of all languages, the Mandarin syllable has an ex tra  tonal com ­

ponent as shown below:
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( 5 . 1 3 ) .  The Mandarin S y l l a b l e
/  \

CV component  t o n a l  component

A th ree  dimensional representation  of the sam e s tru c tu re  is given below w ith

the  Mandarin word yùyàn  "language" as an exam ple;

( 5 . 1 4 ) .
a .  t h e  s y l l a b l e  c i e r

/ o o  A
/  /  /  /  \  

melodyX y - u ----------- y - a - n ------ \  /  \  /  toneme t i e r
\  w  \ \ \  \  /  \  /

CV t i e r \ ----------- CV------------- CVC-------- \ / — T-------------\ /  t o n a l  t i e r

b .  t h e  s y l l a b l e  t i e r

/  /  /  /  \
toneme t i e r \  L—L-H-------- M—H—H---- \  /  \ --------/  me lo dy

\ w  w  \ / \ /
t o n a l  t i e r \ -------------T--------------- T-------- \ / —CVC----------- \ /  CV t i e r

The two figures above display two viewpoints of the sam e s tru c tu re . What is 

shown by them  is th a t on the one hand (cf. a), the syllable t ie r  is linked to  th e  CV 

tie r  which in turn  is linked to  the  melody tie r , and on th e  o ther hand (cf. b), the  

syllable tie r  is also linked to  the tonal tie r  which in turn  is linked to  the  tonem e 

tie r  (shown in deta il by (b)). As m entioned before, many of th e  languages of th e  

world have only half of the represen ta tion , w ithout the tonal p a rt. In these  lan ­

guages, it seem s only natural fo r the CV tie r  to  perform  th e  m ajor (if no t all of) 

th e  functions (including the  tim ing function) necessary  fo r the  syllable to  perfo rm . 

On th e  o ther hand, it  seem s equally natu ra l and logical to  see th e  o th e r side of the  

syllable, if th e re  is one, "share" its  responsibilities. Thus, it  is na tu ra l to  see  th a t 

in the  Mandarin case, the o th e r side, the  tonal t ie r  and its  tonem ic s tru c tu re , 

serves the  tim ing function of the  syllable. Such a "sharing" may in fa c t account 

fo r th e  inactiv ity  of the  Mandarin quan tity -constan t CV tie r  (shown in d e ta il by 

(a)) in phonological processes.
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H ere I would like to  make a distinction between the two te rm s of q uan tity  and 

w eight. If "quantity" is used to  re fe r  to  the CV (or X in X -theory, or y in a Moraic 

theory) m ake-up of a syllable on the  skeletal tie r, "weight" can then be used to 

re fe r  to  the tim ing (or the length) of the syllable. Thus, in a quan tity -sensitive 

language in which there  is no autonomous tonal tie r, quantity  implies w eight, and 

the  CV skele ta l tie r  perform s the tim ing function. However, in a quan tity - 

constan t language such as Mandarin in which there  also exists an autonomous tonal 

t ie r , quan tity  may have nothing to  do with weight. R ather, it may be the o ther 

way round; w eight serves as a tem p la te  for the quantity  as a whole to f it  into (cf. 

§ 5.2). The w eight itse lf is determ ined  by the tonal tie r , or ra th e r, the tonem ic 

m ake-up of the  tonal tie r . N otice th a t the separa te  behaviors of quan tity  and 

w eight may depend on the  tonal tie r 's  being autosegm ental. If so, the re  may be yet 

a  th ird  scenario : there  may be tonal languages in which tones are  p roperties of the  

syllabic segm ents (i.e. they  do not form an autonomous tie r), and the ir tim ing 

function  may consequently s till be served by the skeletal tie r.

Support fo r trea tin g  Mandarin tonal tie r  as the tim ing tie r  can be drawn fu r­

th e r  from  fa c ts  about Mandarin s tress  assignment and tone sandhi. As I will show

in th e  next C hapter, th e re  is a  d irec t link between stress  assignm ent and the  num­

ber o f tonem es in a syllable, ju st as stress  assignm ent is re la ted  to  CV s tru c tu re s  

in a  quan tity -sensitive language.

5.6 N o te s  to  Chapter 5

1 U nfortunate ly , it is not possible for me to  provide a review  of these argum ents 

here, as such a review  goes beyond the scope of the  p resen t study.

2 For exam ples of Mandarin syllables, please re fe r  to  § 4.2.2.1, § 4.2.2.2, and

(5.11) and (5.12) of th is chap ter.

3 The bar on the vowel signifies a long vowel.
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4 Chinese regulated  verse is a highly regularized form of versifica tion . It must 

observe a num ber of s tr ic t rules. These include a fixed number (e ither seven or 

five) of syllables in each of the lines, and a fixed number of lines (norm ally four 

or eight) within one poem, a designated form  of m etrics in the lines, a designat­

ed form  of tone distribution, and syn tac tic  and sem antic m atching betw een e le ­

m ents of two lines forming a couplet, (cf. Jiang and He 1987). A very fam ous 

couplet from  such a poem is given below:

Chun can dào s i  s i  fang jin,
l à  jù  chén huï l è i  s h ï  gân.
1 2 3 4 5 6 7

Word f o r  word g l o s s a r y ;
s p r i n g  s i l k - w o r m  u n t i l  d i e  s i l k  t h e n  f i n i s h  
wax f i r e  become a s h  t e a r  b e g a n  d r y

L i t e r a r y  t r a n s l a t i o n :
"A s p r i n g  s i l k - w o r m  s t o p s  p r o d u c i n g  s i l k  o n l y  when i t  d i e s .

A c a n d l e - f i r e  e x t i n g u i s h e s  o n l y  when i t  b e c o m e s  a s h e s . "

5 The exac t shape of the m etric s tru c tu re  may be controversial. H owever, th is 

controversy  is of no concern here.

6  For exam ple, i t  has been observed th a t the  exclam atory  p a rtic le  a in Mandarin 

may optionally receive an onset through assim ilation from  its  preceding seg­

m ent.

ha o a /h a u  a /  + /h a u  wa/
nan a /n a n  a /  + /n a n  n a /
Xing a /x lq  a /  + /x lq  g a /
hui a /h u i  a /  + /h u i  y a /

The process involved is charac terizab le  in te rm s of w hat Kahn calls am bi-

sy llab ification  as shown below in (b):

a .  b .

/ h a u  a /  + / h a u  a /
\ l /  I \ l /  \ l

o 0  a a

H owever, such an am bi-syllabification process a f te r  m orphological co n ca ten a­

tion is very  ra re ; it  is only used by some native M andarin speakers; and its
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occurrence can be quite inconsistent among these speakers. For instance, it is 

p e rfec tly  accep tab le  to say

/h a u  y a /  r a t h e r  th an  /hau  wa/

7 There are  only th ree  consonants th a t appear syllable finally in M andarin. The 

nasals /n /  and / q /  and the re tro flex  h i .

8 The ex istence of words like those in (5.11) and (5.12) has led to  the adoption of 

the  convention of pinyin  w riting th a t an apostrophe must be placed betw een the 

tw o syllables in question.

9 The following are  these com binations: pou, mou, fou, dou, iou, mou, lou, zou, 

cou, sou, Zhou, chou, shou, rou, gou, kou, or hou. These exclude the se t of pa la­

ta ls  norm ally listed  in the se t of Mandarin consonants in the pinyin  system . 

However, these  pala ta ls  q, x , or / tg,  tçh , gi  occur only before [+high, -back] 

vowels (i.e. i and Ü). H istorically, they are derived from g, k,  h,  and are s till in 

com plem entary  distribution with them .

10 Some of these  requirem ents may of course be of a language-universal natu re .



C hap ter VI 

MANDARIN TONE SANDHI

In this chap ter, I will provide a unified analysis for Mandarin tone sandhi. I 

will show th a t this unified analysis makes it possible to  draw insights into the  

nature of Mandarin tone sandhi. I will also show th a t this unified analysis will only 

be possible if the theory of Mandarin tonal represen ta tion  developed in th e  la st 

two chap ters is adopted. F irst, le t me briefly  introduce the Mandarin tone sandhi 

data . Following trad itional p rac tice , these da ta  are provided below in Chao's 

(1968) theory  and nota tion  (which are shown in (i)s in the following). ̂

( 6 . 1 ) .  a .  Mandarin  F o u r t h  Tone S an dh i
( i ) .  51 + 53 /  ____  51
( i i ) .  Tone 4 ( 5 1 )  -*■ Tone  4 ( 6 3 )  /  _ Tone 4 ( 5 1 )

b .  Mandarin T h i r d  Tone S a n d h i  (A)
( i ) . 213  -  21 /  ___ { 5 5 ,  3 5 ,  51]
( i i ) .  Tone 3 ( 2 1 3 )  Tone  3 ( 2 1 )  /  ____  (Tone  1 ,

Tone 2 ,
Tone 4}

c .  Mandarin  T h ir d  Tone S a n d h i  (B)
( i )  . 213 + 35 /  ___  213
( i i ) .  Tone  3 ( 2 1 3 )  Tone  3 ( 3 5 )  /  ____  Tone 3 ( 2 1 3 )

d .  Mandarin Se cond Tone S a n d h i
( i ) .  35 + 55 /  ( 3 5 ,  5 5 )______  ( 5 5 ,  3 5 ,  2 1 3 ,  51}
( i i ) .  Tone  2 > Tone 1 /  (Tone  1 ,  ________ (T on e  1 ,

Tone 2} Tone 2 ,
Tone 3 ,
Tone 4)

N o t e ;  T h i s  l a s t  r u l e  a p p l i e s  i n  f a s t  s p e e c h  o n l y .

In all, four tone sandhi processes have been observed in M andarin, and all 

Mandarin tones except for Tone 1, th e  only level tone, are found a ffe c te d  by one 

or the o ther of these rules. In particu lar, Tone 3 has th ree  surface values a l te rn a t­

141 -
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ing w ith one another. They are (213), occurring in u tte ran ce  final position^, (35) 

when Tone 3 appears before another Tone 3, and (2 1 ) when it occurs elsew here. 

Tone 4 has two m anifestations, a lternating  between the tonal values of (51) in 

u tte ran ce  final position and (53) elsew here. Tone 2 also has two su rface  form s, 

(35) in final position, and another form considered identical to th a t of Tone 1. The 

la t te r  value of Tone 2, however, occurs only in fast speech. In the following sec ­

tions, I will discuss and form alize these four tone sandhi processes in d e ta il. 1 will 

begin by addressing a very im portant question involved, as given below.

6.1 Which is Underlying?

In C hapter 4, it is proposed th a t a Mandarin tone has th ree  tonem es when it 

appears in an u tte ran ce-fin a l position, but two when in a non-final position. It is 

also im plied th e re  th a t the  u tte ran ce-fin a l form is the underlying one. In the past, 

th e re  has been much controversy  surroundin'^ the question of which of the  two

form s should be taken  as the underlying form . The trad itional position is th a t the

u tte ran ce -fin a l form  is the underlying one, while the sandhi form is but derived 

through a  sandhi ru le. This is the position f irs t proposed by Chao (1930), and la te r  

followed by m ost linguists of Chinese. This is the position obviously shown by 

(6 .1c-i), which is repea ted  below (a) toge ther w ith another version of the sam e 

rule (b).3

( 6 . 2 ) .  a .  21 3  + 21 /  _ { S 6 ,  3 5 ,  51 )
o r ,  b .  3 + 9  /  21 _ { 5 5 ,  3 5 ,  5 l )

The f irs t  person to  hold an a lte rna tive  position is Wco (1972). Specifically,

Woo reverses th e  two form s of Tone 3 by putting  the  form (21) (or LL in her analy­

sis) in th e  s tru c tu ra l description position and considering the form  (213) (or LLM^ 

in her analysis) as being derived:

( 5 . 3 ) .  a .  LL ( 2 1 )  + LLM ( 2 1 3 )  /  ___  (p au se )
o r ,  b .  #  + M / UL. ___  ( p a u s e )
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This position is la te r taken up by Yip (1980a).

The d ifference between the two approaches can be seen as one betw een t r e a t ­

ing the sandhi process as to i.erne deletion and trea tin g  it as tonem e addition. I 

believe th a t the debate betw een the two opposite trea tm e n ts  of the sandhi p ro­

cesses is apparently due to the elusive nature of these previous analyses: because 

of the m anner in which the tones are configured in them , the  natu re  of the d iffe r­

ence betw een the two tonal form s is concealed (to be discussed shortly). With th e  

rep resen ta tional schem e I proposed in C hapter 4, the issue becom es triv ia l. It 

becom es obvious th a t the  u tte ran ce-fin a l tones, or in o th e r words, the  th re e -  

tonem e tones, are underlying. Namely, the trad itional approach is considered c o r­

re c t. The reason for this conclusion is simple: if the tw o-tonem e tones w ere t r e a t ­

ed as underlying, one would have much d ifficulty  explaining why it  is th a t each  of 

the  four tones acquires a d ifferen t tonem e in the  u tte ran ce -fin a l position. T hat is 

to  say, why is it  th a t in final position. Tone 3 acquires a  M tonem e. Tones 1 and 2 

a  H tonem e each, and Tone 4 a L tonem e? On the o the r hand, if th ree-tonem e 

tones are  tre a te d  as underlying, the  t  >-toneme tones (i.e. th e  sandhi form s) a re  

easily explained as the underlying tones losing th e ir final tonem es when th ey  

appear before another tone. In short, all cases becom e explicable by a  na tu ra l pho­

n e tic  m otivation. This tre a tm e n t is fu rth er defended and defined in the  nex t sec ­

tion.

6 .2  The Nature o f Mandarin Tone Sandhi

Now th a t it has been determ ined th a t the u tte ran ce -fin a l form s are  underly­

ing, I can proceed to  answer the  fundam ental question of why these  sandhi p ro­

cesses occur. My answer consists of th e  following Tone R eduction Principle®:
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( 6 . 4 ) .  Tone Reduct ion  P r i n c i p l e

In normal  sp e ec h ,  reduce a ton e  by one toneme i f f  i t  

i s  im m edia te ly  f o l l o w e d  by anoth er  tone w i t h i n  th e  same 

p r o s o d i c  f o o t .

This principle implies a tw o-tonem e tem plate  th a t operates  on any tone th a t 

occurs before another tone in norm al speech; this principle functions to "tailor" 

any underlying tone to  two tonem es if followed. This principle also implies the  

assum ption th a t i t  is the presence of an im m ediately following lone th a t is respon­

sible fo r the occurrences of all these  Mandarin tone sandhi processes.® As I will 

d em onstra te  in the  following sections, the  adoption of this principle provides a 

unified accoun t fo r all the four Mandarin tone-sandhi processes th a t have been 

discussed in th e  lite ra tu re . I will s ta r t  with a  discussion of the fou rth -tone sandhi 

process.

6.2 .1  The Fourth-Tone Sandhi (4TS)

As described  a t  the beginning of th is chap ter, Mandarin 4TS involves a process 

in which Tone 4 a lte rn a tes  betw een the values of (51) and (53) in the following 

fashion (also see 6 . 1a).

( 6 . 5 ) .  The  F o u r t h - T o n e  S a n d h i  (4TS)

51 53 /  ___  51

This sandhi process is illu stra ted  below w ith a  few Mandarin exam ples:

( 6 . 6 ) .  a . f à n g ( 5 1 )  j i à ( 5 1 )  +
f à n g ( 5 3 )  j i à ( 5 1 )  "have  h o l i d a y s "

b . z u ô ( 5 1 )  y è ( 5 1 )  -*■
z u ô ( 5 3 )  y è ( 5 1 )  "homework"

c . z h ô ( 5 1 ) n g  d i ( 5 1 )  *
z h ô ( 5 3 ) n g  d i ( 5 1 )  " farm in g"

d.di(51) zhè(51)n +
d l ( 5 3 )  z h è ( 5 1 ) n  " e a r t h q u a k e "
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I argued in C hapter 4 th a t underlyingly, Tone 4 should, a t the  tonem ie level, 

be rep resen ted  as HML, a rep resen ta tion  th a t accom m odates both  th e  

trad itionally-observed  pitch coverage (i.e. from  5 to  1) as well as the  duration  (i.e. 

th ree  tonem es) of Tone 4. With such a rep resen ta tion , the firs t of the  two ju x ta ­

posed Tone 4s must be reduced to  two tonem es, in view of the Tone Reduction 

Principle (henceforth , the Principle).

A question hence arises here: how exac tly  is Tone 4 reduced to  HM (ra th e r 

than, say, ML) by the Principle? It seem s th a t th e re  is an operational ru le which 

serves to  im plem ent the Principle, and this ru le may be form alized as follows:

( 6 . 7 ) .  Tone  T r u n c a t i o n  R u le  (TTR)

T T T
/ l \  + / l 4 + /  \  /    T

tml  tm2 tm3 tml tm2 tm3 tml tm2

What th is rule does is, roughly put, to  de le te  the  la st tonem e of a  tone when 

the  tone is no t in an u tte rance-fina l position. It is thus a tonem e apocope ru le . 

With this ru le, th e  procest described as 4TS falls out. Im plem enting th e  P rinciple, 

th is rule e lim inates the L tone of Tone 4, and consequently the righ t su rface  re su lt 

of HM is derived:

( 6 . 8 ) .  T T T T T T
/ l \  + / l \  + /  \

H M L  H M L  H M

In fa c t, assuming the Principle and th e  rep resen ta tion  of Tone 4 as HML, th e  

analysis ju st proposed has not only yielded the co rre c t output, but has also brought 

out insights in to  the  nature of th e  process. 4TS, under th is analysis, is basically  a 

truncation  process ra th e r than a tone-rep lacem en t process, as it has been config­

ured in previous analyses (see 6.1c). The cause of th e  process is hence revea led  fo r 

th e  f irs t tim e: the  presence of a following tr-^T preven ts the a ffe c te d  tone from  

being rea lized  in full. Thus, the analysis ju s . proposed reveals no t only WHAT 

happens when two Tone 4s are  juxtaposed, but also WHY it  happens.
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N atm alness is y e t another unique charac te ristic  of the  present analysis, 

besides its  being able to  explain ra th e r than simply describe. Segment truncation  

(or apocope) is a na tu ra l linguistic process observed in many languages, so is the 

m otivation fo r the process to  occur (i.e. to  satisfy  a designated tim ing req u ire ­

m ent). Many languages have com pensatory shortening (or lengthening) processes in 

which a segm ent, ju st as Tone 4 in 4TS, is shortened (or lengthened) to fit into a 

designated  tim ing tem p la te .

Lastly , the  p resen t analysis actually  predic ts th a t Tone 4 has a sho rte r form 

not only before ano ther Tone 4, but also before the  re s t of the tones. This is 

exac tly  w hat has been found in several em pirical studies. Shen (1990b), fo r 

instance, observes in her acoustic study of Mandarin tones th a t the p itch  of Tone 4 

becom es (53) not only before another Tone 4, but also before Tone 1. D reher and 

Lee (1966) found, in th e ir  acoustical study more than two decades ago, th a t Man­

darin tones including Tone 4 are  all 20% shorter before Tone 0. Shih (1987) in 

addition, has found th a t a Mandarin vowel, th a t la sts  300 ms in a final position, 

la s ts  only 150 ms when followed, suggesting th a t a Mandarin tone is considerably 

shortened  when preceding ano ther tone. Shih's study actually  expresses explicitly  

the  shortened duration of Tone 4 by saying th a t, when followed, "a Tone 4 ... never 

reaches the  L ta rg e t...  Tone 4 in the  non-sentence final position is actually  HM 

(p. 10)."^ All these  findings strongly corroborate th e  p resen t tre a tm e n t of 4TS, 

confirm ing th a t Tone 4 is no t only shorter before ano ther Tone 4, but also before 

the  re s t of the  tones.

Com pared w ith th e  p resen t analysis®, previous analyses have not achieved 

these  above-m entioned advances. The major problem w ith them  lies in th e ir  re p re ­

sen ta tional fram ew ork for the  tones. For exam ple, in Chao's analysis for 4TS in 

which th e  tw o a lte rn an ts  of Tone 4 are  represen ted  as (51) and (53) respectively , it
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cannot possibly be revealed th a t the  durational discrepancy betw een the  tw o, 

shown clearly  by our HML and HM, is u ltim ately  the reason behind the a lte rna tion . 

Also, Chao's essentially  tone-rep lacem ent analysis gives the  wrong indications 

th a t the  derived Tone 4 being (53) in value is purely acc iden ta l, and th a t th e  resu lt 

could have been a tone of any other shape. This is obviously a gross over­

genera liza tion . The present analysis, by com parison, is much more constrained  in 

th is respect, fo r it only genera tes  HM (53) and no o thers. Com pared w ith a to n e - 

rep lacem en t analysis, the p resen t analysis has another advantage (re la ted  to  tne 

one ju st mentioned) th a t it can reveal the relationship betw een the  underlying and 

the  derived: the  form er is but p a r t of the la tte r .

Now, le t me com pare the  p resen t analysis w ith Yip's (1980a).® This com pari­

son is sim ple, as Yip has no tre a tm e n t for 4TS. In p articu la r, she has no rep resen­

ta tio n  for the value of (51) (see eilso Chapters 3 and 4), which means she does not 

recognize the existence of th a t value. The question is: is her tre a tm e n t ju stified?  

I believe the answ er is no. R ecall th a t Yip (cf. § 2.7) proposes a constra in t to  curb 

th e  genera tive  power of her analysis, and the  constrain t s tip u la te s  th a t th e  value 

of her R egister F eature [upper] rem ains constant w ithin a m orphem e (see 3.31). 

The e f fe c t of this constrain t is th e  exclusion from  the gram m ar of any tone th a t 

goes across the  middle point of th e  p itch  range. Thus, when i t  com es to  the  rep re ­

sen ta tio n  for Tone 4 (51), Yip's analysis is in d ifficu lty . This is in fa c t  revealed  in 

her explanation for her rep resen ta tion  of Tone 4:
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"The c h o i c e  o f  [+ u p p e r ]  f o r  t h e  f a l l i n g  t o n e  n e e d s  some 

e x p l a n a t i o n .  P h o n e t i c a l l y  t h i s  t o n e  s t a r t s  v e r y  h i g h  ( a c t u ­

a l l y  a b o v e  t h e  h i g h  l e v e l  t o n e )  and f a l l s  v e r y  lo w:  in  o t h ­

e r  w o r d s ,  i t  c o v e r s  t h e  e n t i r e  ran ge  o f  t h e  v o i c e ,  i n  t h e  

r e g i s t e r  t h e o r y  d e v e l o p e d  h e r e  i t  i s  n e c e s s a r y  t o  assume  

t h a t  i t  i s  p h o n o l o g i c a l l y  e i t h e r  Upper or Lower K e g i s t e r ,  

and t h a t  t h e  e x t r e m e s  o f  t h e  t o n e  a r e  i r r e l e v a n t .  The r e a s o n  

f o r  a s s u m i n g  t h a t  i t  i s  Upper R e g i s t e r ,  and t h e r e f o r e  b a s i ­

c a l l y  / 5 3 /  ( s o  t h a t  t h e  f u r t h e r  f a l l  t o  [ 5 1 ]  i s  a p h o n e t i c  

d e t a i l  p o s s i b l e  i n  a l a n g u a g e  t h a t  h a s  o n l y  on e  f a l l i n g  

t o n e )  i s  a s  f o l l o w s :  i n  a s e q u e n c e  o f  two f o u r t h  t o n e s  the

f i r s t  i s  r e a l i z e d  e x a c t l y  t h a t :  [ 5 3 ]  and o n l y  t h e  s e c o n d

f a l l s  r i g h t  down t o  [ 5 1 ] .  Th ere  i s  no e q u i v a l e n t  phenomenon  

f o r  any o f  t h e  o t h e r  t o n e s ,  and i t  i s  most  e a s i l y  e x p l a i n e d  

by a s s u m i n g  t h a t  t h i s  i s  b e c a u s e  what i s  i m p o r t a n t  a bo ut  

t h i s  t o n e  i s  t h a t  i t  i s  h i g h  and f a l l i n g ,  r a t h e r  th a n  how 

f a r  i t  f a l l s .  N o t i c e  t h a t  t h e s e  f a c t s  would  b e  q u i t e  i n e x ­

p l i c a b l e  i f  we to o k  t h e  t o n e  t o  be [ - u p p e r ]  r e g i s t e r ,  and a 

s p e c i a l  s a n d h i  r u l e  would  be  r e q u i r e d . "  ( p .  1 8 3 ) .

The above explanation given by Yip for trea tin g  Tone 4 as [x upper] shows her 

d ifficu lty : she has to  be confined to  the only two choices th a t are  perm itted  by 

her theo ry  (of. C hapter 3) for th e  represen tation  of Tone 4: e ith er I+upper] (i.e. 

(53)) or [-upper] (i.e. (31)). As (31) is quite obviously unacceptab le, she virtually  

has only one choice; (53). Indeed, it is due to  the lim it imposed on tones by her 

theory , ra th e r  than any o ther reason, th a t she has to  exclude (51) from the g ram ­

m ar (also Fee § 3.6).
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In fa c t, Yip's explanation reveals th a t her position involving th e  rep resen ta ­

tion of Tone 4 is contradictory . On the  one hand, she recognizes the  ex istence of 

the value of (51) by her observation th a t "phonetically this tone s ta r ts  very high 

(actually  above the high level tone) and falls very low: in o th e r words, it covers 

the en tire  range of the voice". On the o ther, she has no phonetic rep resen ta tio n  

for th a t value. She cites the process of 4TS ("in a sequence of tw o fou rth  tones 

the f irs t is realized  exactly th a t: [53] and only the  second falls righ t down to  [51]") 

to  m otivate  her choice of (53) as the phonological shape of Tone 4, y e t does not 

recognize the existence of this very sandhi process by not having a  rep resen ta tion  

for one of its two variants (i.e. (51)). C learly, Yip's analysis has adequately  han­

dled n e ither th e  value of (51) nor the  process of the fourth  tone sandhi.

6.2.2 The Third-Tone Sandhi: A (3TS(A))

Let us f irs t have another look a t the 3TS(A) process configured by Chao (also 

see 6 . 1b):

( 6 . 9 ) .  Mandarin T h i r d - T o n e  S a n d h i :  A ( 3 T S ( A ) )

213 -*■ 21 /  ___  ( 5 5 ,  3 5 ,  51}

Examples to  show this sandhi process are given below:

( 6 . 1 0 ) .  a .  l à o ( 2 1 3 )  s h î ( 5 5 )  +
l â o ( 2 1 )  s h ï ( 5 5 )  " t e a c h e r "

b .  l â o ( 2 1 3 )  L i n ( 3 5 )  +
l à o ( 2 1 )  L i n ( 3 5 )  "Old L i n ( a  surname)"

c .  l à o ( 2 1 3 )  d à ( 5 1 )  +
l à o ( 2 1 )  d à ( 5 1 )  " t h e  e l d e s t "

The cause fo r the 3TS(A) process also orig inates from  th e  ex istence of the  

P rinciple in (6.4). With this Principle, and w ith an underlying rep resen ta tio n  of 

LLM, Tone 3 has to  undergo a change from  a longer form of LLM to  a sh o rte r one 

when appearing im m ediately before ano ther tone, in order to  com ply w ith the  tim ­
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ing requ irem ents stipu lated  in the Principle. Interestingly, the im plem entation  

rule involved in 3TS(A) (i.e. a rule th a t modifies Tone 3 to  satisfy  the  Principle) is 

exac tly  the  sam e rule as the one seen in the case of 4TS; th a t is, the  Tone T runca­

tion Rule (henceforth  TTR) in (6.7). The 3TS (A) derivation via the TTR is shown 

below:

( 6 . 1 1 ) .  T T T T T T
/i\ + /rs + / \

L L M  L L M  L L

As c learly  shown here, the TTR, when applied on a Tone 3 followed by ano ther 

tone, yields th e  exact gram m atical resu lt LL.

N otice how the  present theory unifies the  two sandhi processes, 4TS and 

3TS(A), in a  principled way. These sandhi rules now becom e one and th e  sam e 

shortening process operating under th e  influence of the M andarin-specific Tone 

Reduction P rinciple. The general natu re  of the present analysis stands out in con­

tra s t  to  previous analyses, all of which tre a t  these two sandhi processes as being 

acc iden ta l and unrelated .

As in th e  case of 4TS, naturalness is again shown here in the  p resen t analysis 

fo r 3TS(A). The tonem e apocope is naturally  perform ed by the  TTR, as na tu ra lly  

as a final segm ent is deleted  in a segm ental analysis. It should now be m ore c lea r 

th a t w ithout trea tin g  the longer form  of Tone 3 as the underlying one, the  process 

of 3TS(A) cannot be as naturally  captured , neither can the connection betw een 

4TS and 3TS(A).

As in th e  case of 4TS, the p resen t analysis explains ra th e r  than simply 

describes 3TS(A). With the postulation of the Principle, the reason fo r 3TS(A) to  

happen is ju s t th a t it is followed by another tone; na ly, due to  the  p resence of a 

following tone , th e  firs t of the two juxtaposed Tone 3s must drop one of its  tim ing 

units.
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These ch arac te ris tics  of my analysis can be shown fu rth er if it is com pared 

w ith some p ertinen t previous analyses. F irst of all, none of the  previous studies 

brings out the insight th a t it is simply because of the presence of a following tone 

th a t the a ffec ted  Tone 3 undergoes sandhi. Chao, by trea tin g  (213) as underlying, 

could potentially  reveal this insight; however, w ith a tone-rep lacem en t tre a tm e n t, 

such an insight is concealed.

The problem with Woo and Yip begins w ith th e ir tre a tm e n t of the  sh o rte r LL 

(21) ra th e r  than the longer LLM/LLH as the underlying form . With such a t r e a t ­

m ent, they have to  employ an ad hoc rule (given below) to  add a tonem e to  Tone 3 

when it occurs in a final position:

( 6 . 1 2 ) .  Woo: LL + LLM / ____  ( p a u s e )  ( c f .  2 . 1 5 )
o r ,  Y ip :  LL LLH /  ___  ( p a u s e )

The ad hoc nature of th e  rule is shown f irs t  of all by the  fa c t th a t i t  is too

case-specific , exclusively devised for only a single sandhi process involving only 

Tone 3, w ithout any independent m otivation. Secondly, by adopting th is  ru le , 

Woo's and Yip's analyses becom e quite unsym m etrical: they  ind icate  th a t Tone 3 

alone from  among all th e  Mandarin tones, rece ives an ex tra  tonem e in an u t te r ­

ance final environm ent. It seem s th a t fo r th e ir  analyses to  be adequate , they  

would need to  explain why th e  o ther Mandarin tones do not acquire such a ta il  in 

u tte ra n c e  final position. N otice th a t by trea tin g  the  sho rte r form  as the  underly­

ing form . Woo and Yip are  in e ffe c t making th e  in co rrec t claim  th a t th e re  is no

SANDHI process here in th e  sense th a t a tone is a ffec ted  by the  presence of

ano ther tone in its  periphery. And by a rb itra rily  a ttach in g  a H (or M) to  th e  form  

LL, th e ir  analyses imply th a t th e  a lternation  betw een LLH (213) and LL (21) is 

acc iden ta l, and thus fail to ta lly  to  capture the reason behind the  a lte rn a tio n .

Of the  tw o. Yip shows ye t another inconsistency w ith the tre a tm e n t of th e  

sh o rte r form  of Tone 3 as underlying: in u tte ran ce  final position. Tone 4 has th e
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value of (51) while Tone 3 has the  value of (213), yet Yip has only a rule to c re a te  

(213) but not one to do sim ilar justice  to (51). The inconsistency seem s to  have 

resu lted  from the failure of her theory to provide a theory-in ternal answ er to the 

longer form s of the Mandarin tones.

6.2.3 The Third-Tone Sandhi: B (3TS(B))

Besides (21), Tone 3 has ye t another a lte rnan t (35), considered identical to 

Tone 2 (35) in .'alue. The a lte rna tion  is seen by Chao as involving the  following 

process (also see 6 . 1 c):

( 6 . 1 3 ) .  The T h i r d - T o n e  S a n d h i :  B ( 3 T S ( B ) )

213  + 35 /  ___  213

T hat is, 3TS(B) involves the  derivation of (35) on a Tone 3 when th is Tone 3 occurs 

before  ano ther Tone 3. Examples of th is sandhi process are given below:

( 6 . 1 4 ) . a .  n i ( 2 1 3 )  h a o ( 2 1 3 )  +
h i ( 3 5 )  h a o ( 2 1 3 )  " h e l l o "

b . l a o ( 2 1 3 )  h u ( 2 1 3 )  -»
l â o ( 3 5 )  h u ( 2 1 3 )  " t i g e r "

c .  m a i ( 2 1 3 )  j i u ( 2 1 3 )  -*•
m a i ( 3 5 )  ] i u ( 2 1 3 )  "buy a l c o h o l i c  d r i n k s "

d .  w u ( 2 1 3 )  z h ô n g ( 2 1 3 )  -*■
w û ( 3 5 )  z h ô n g ( 2 1 3 )  " f i v e  k in d s "

The n a tu re  of th is sandhi process can again be cap tured  by th e  Principle. But 

befor e the  p resen ta tion  of my analysis for 3TS(B), le t us f irs t have a look a t  how it 

is handled in previous analyses. I will here focus on Yip specifically  (1980a, 

1989a,b). This is because th a t the  problem s with Chao's tone-rep lacem en t model 

will becom e fairly  self-ev iden t as the discussion of the process proceeds. And fo r 

a discussion of the problem s w ith Woo's analysis, please re fe r  to  § 2.5.
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As m entioned earlier, Yip's rep resen ta tion  of Mandarin tones consists of two 

tie rs , R egister T ier and Tonal T ier. Representing Tone 3 as [-upper, LL], Yip 

(1980a) gives the  following rule fo r 3TS(B) (p.l83):

( 6 . 1 3 ) .  [ - u p p e r )
/ \  

h h

[ + u p p e r ]
/ \  /
L H

[ - u p p e r ]
A
L L

A ccording to  Yip, the  above rule can be separated  into the  following two 

rules, each working on a separate  tie r;

( 6 . 1 6 ) .  a .  [ - u p p e r ]  -*• [+ u p p e r ]  /  ____  [ - u p p e r ]

b .  L + H /
[ + u p p e r ]

/ \
L

Let me firs t discuss the rule in (a). This rule says th a t when one [-upper] p re ­

cedes another [-upper], the firs t one changes into [+upper]. A ccording to  Yip, this 

rule is dissim ilatory, and it is a rule whose operation is triggered  by the  OCP. If 

Yip is co rrec t here, she then needs to  explain why the  OCP fails  to  work on 

sequences of tones such as the  following;

( 6 . 1 7 ) .  a . Tone 1 + Tone 2
[ + u p p e r ]  [ + u p p e r ]

A  A
H H L H

c .  Tone  1 + Tone 4 
[ + u p p e r ]  [ + u p p e r ]

A  A
H H E L

e .  Tone  2 + Tone 4 
[ + u p p e r ]  [ + u p p e r ]

A  A
L H H L

g .  Tone  1 + Tone 1
[+ u p p e r j  [ + u p p e r ]

A  A
K H H H

b .  Tone  2 + Tone  1
[+ u p p e r ]  [ + u p p e r ]

A  A
L H H H

d .  Tone  4 + Tone  1
[+ u p p e r ]  [ + u p p e r ]

A  A
H L H H

f .  Tone  4 + Tone  2
[+ u p p e r ]  [+ u p p e r ]

/ \  A
H L L H
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In each of the above seven cases, a sequence of two tones w ith an identica l 

R egister value of [+upper] is seen. Y et, in none has a dissim ilation process 

occurred. If the  OCP should work on a  sequence of two lower R egister values, it 

would seem  odd if it fails to work on a row of two higher R egister values. One 

would probably need to  explain what is special about the lower R egister (i.e. 

[-upper]) th a t causes it to  have an exclusive sensitiv ity  to the OCP.

If one argues th a t the  reason by which the OCP fails to in tervene in the  cases 

(a)-(f) is th a t the  two tones involved in each case are all non-identical a t the  

tonem ie level, one would still need to  explain the (g) case, in which both the  Reg­

is te r  and the  Tonal values are identical. It seem s th a t the only explanation one 

can give here, in view of (g), is th a t the OCP only works on tones of lower Regis­

te r  and not on higher onr s. This explanation, however, would sound unconvincing. 

No o th e r evidence is provided by Yip to  show th a t the OCP works in such a se lec ­

tive  way.

A sim ilar problem is found in the o ther half of the 3TS(B) ru le proposed by 

Yip. This second rule (6.16b) says specifically  th a t when two tau to -ton ic  tonem es 

dom inated by th e  sam e higher R egister node are  identical LL tonem es, the second 

d issim ilates and changes into H. According to  Yip, the a lte rna tion  is again caused 

by th e  OCP. The f irs t problem with this rule com es from  the  OCP working on a 

sequence of tw o iden tical tonem es which belong to the sam e tone. As is commonly 

recognized, one major d ifference betw een Chinese tones and to n e : in the A frican 

languages is th a t the form er, though charac terizab le  in term s of a sequence of 

tonem es, o ften  exhibit a holistic nature not found in the  la t te r  in which ta u to -  

syllabie tonem es may behave like individual tones.

The point is th a t a sequence of identical teu to -ton ic  tonem es in Mandarin 

(these tau to -to n ic  tonem es are always tauto-m orphem ic as well) actually  form one
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continuous articu la to ry  unit unaffected  or unbreakable by principles such as the  

OCP. Tone 1, for instance, though represented  by more than one tonem e in a non­

linear tre a tm e n t, is nonetheless just one continuous level tone. In sp ite  of its  rep ­

resen ta tion , it should not be forgotten  th a t the purpose of a rep resen ta tion  w ith 

m ulti-tonem es of identical value is to represen t duration.

A parallel situation to such a tonem e c luster can be found in w hat have been 

labelled as "true gem inates" (Hayes 1986, Goldsmith 1990). According to  Golds­

mith, true  gem inates are those " tha t are internal to  a single m orphem e (tau to - 

morphemic), [while those] form ed across a morpheme boundary are  only apparen t 

gem inates (p.Bl)." I believe th a t the form er is also true of the tonem e c lu ste rs, 

LL or HH, e tc ., under consideration. That is, these tonem e c lu sters  a re  also tru e  

tonem e gem inates, as they are tauto-m orphem ic as well.

According to Goldsmith and several o ther studies (e.g. Hayes 1986, Itô 1988), 

tru e  gem inates have the qualities of in teg rity  and inalterab ility . True gem inates, 

for exam ple, a re  found distributed in positions where a c lu ste r of two d is tin c t con­

sonants are  disallowed. They are also found to  be res is tan t to vowel epenthesis 

rules even if they m eet the s truc tu ra l descriptions of these ru les. In a Sem itic lan ­

guage called Trigrinya (Hayes 1986), fo r exam ple, the tau io -m orphem ic gem inate  

/k k / fails to  be a lte red  by a rule which otherw ise a lte rs  a /k /  to  /x / .  Above all, 

tru e  gem inates are found not subject to  th e  influence of the  OCP. All these  fa c ts  

suggest th a t in the case of true  gem inates, the use of two iden tica l symbols is 

simply m eant to  represen t a durationally longer consonant or vowel. H ence, ju s t 

as a true  gem inate is insensitive to  th e  OCP, these tonem e gem inates (or tonem e 

"trios" w ith th ree  identical tonemes) should be equally unaffectab le .

Arguably, a t  least in a tonal system  like the one in Mandarin, the  in terven tion  

of the  OCP happens only at the "breaks" of a two iden tical-tonem e sequence found 

betw een tones (or syllables).
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One may already have noticed th a t this •■ale of Yip (i.e. 6.16b) is in any event 

too specific. It handles a specific case in a specific environm e.-t. There is no 

independent evidence to  support it . .n particu lar, the specific case is a L (not li 

or anything else) tonem e dom inated by specifically  a higher R egister (excluding a 

low er R egister), and the specific environm ent in which this L tonem e changes is 

one im m ediately  a f te r  another L (not H or anything else) dom inated by the sam e 

R egister node.

The most serious problem for this rule lies in the represen tation  of Tone 1 and 

Tone 3 within the  sam e fram ew ork. F irst of all, if the OCP indeed works on a 

sequence of tw o L tonem es dom inated by a higher R egister node, one should 

expect it to  work on a sequence oi the sam e two L tonem es dom inated by a lower 

reg is te r  node. Or, one should expect it to work on a sequence of two II tonem es 

dom inated by the  sam e higher reg is te r node. In the following, all these th ree  s itu ­

ations a r t  given form ally in Yip's analysis:

( 6 . 1 8 ) .  a .  [ + u p p e r ]  b .  [+ u p p e r ]  c .  [ - u p p e r ]
/ \  / \  / \

L L H H L L

One common fea tu re  among the th ree  cases is th a t all are level tones re p re ­

sen ted  by tw o iden tical tonem es. Yip's rule (6.16b) requires the  a lte rna tion  of spe­

cifically  (a) case, as shown below,

( 6 . 1 9 ) .  [ + u p p e r ]  [ + u p p er]
/ \   ̂ / \

L L L H

while saying nothing w ith regards to (b) and (c). However, as it tu rns out, these 

la t te r  cases do occur, and in fac t, they are the analyses for Tone 1 and Tone 3 

respectively  in Yip. It seem s th a t one must explain why (b) and (c) occur a t  all if 

one m aintains (6.16b). It is not c lear to  me if such an explanation can be found. 

W ithout an adequate explanation for (b) and (c), the rule in (6.16b) cannot be 

accep ted .
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Now le t us turn to my analysis for 3TS(B). As it  turns out, 3TS(B) is also 

explicable by virtue of the Principle s ta ted  in (6.4): Tone 3, represen ted  as LLM, 

must undergo reduction; it has to  be "tailored" to  tw o tonem es, ju s t as the a f fe c t­

ed tones do in the case of 3TS(A) and 4TS. And, ju st as in the la t te r  two cases, 

the "tailoring" is conducted by the TTR, and the  derivation involved is as shown 

below:

( 6 . 2 0 ) .
a 0

1
0
1

a
1

a a
1 11

T
1

T
1

T
1

T
1 1 

T T
/ l \ / l \ -  / h / l \ + /  \  / l \

L L M L L M L L M L L M L L L L H

As is expected, 3TS(B) involves more than TTR. This should not be surprising 

since th e re  would not be two 3TS processes if only this TTR w ere involved. The 

question is: what is the difference betw een this 3TS(B) process and the 3TS(A) 

process seen in the last section? My answ er is th a t while in the la t te r ,  the appli­

cation  of TTR yields a gram m atical resu lt, the  resu lt a f te r  TTR in the fo rm er, 

w here iden tical elem ents a re  found a t  the boundary betw een th e  two juxtaposed 

Tone 3s, v io lates an im portant, widely observed constraining condition: the Oblig­

a to ry  Contour Principle.

But, how exactly  does th e  e ffe c t of the  OCP m anifest itse lf  here, since w hat 

is seen here is a sequence of four identical tones which allows fo r a  num ber of 

possible explanations? As I m entioned earlier, th e re  are reasons to  believe th a t in 

M andarin, the  OCP only works a t  the  tonal boundaries and not betw een the ta u to -  

m orphem ic tonem e gem inates. Given this position as a condition, th e re  a re  four 

possibilities le f t .  One, the OCP does not allow a sequence of LL LL, nam ely, a  

long low tone followed by another long low tone. Two, th e  OCP does not allow LL 

L, nam ely, a long low tone followed by a short low tone. Three, i t  does not like L 

LL - a short tone followed by a long low tone; or four, the  OCP does not perm it L 

L, nam ely, a short L tone followed by an ther short L tone.
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Among th e  four possibilities, the last one stands out as the most generalized 

one. T hat is, w hat is true for this com bination of tonem es is also Ir'. e for all the 

o ther th re e . Thus, if the last one can be established as the condition acre , it would 

yield a m ore generalized theory. In fac t, it is indeed this most generalized  s itu ­

ation which constitu tes an OCP violation in Mandarin. This O CP-violation s itu ­

ation can be expressed in te rm s of the following M andarin-specific Well- 

Form edness Condition (WFC)^^:

( 6 . 2 1 ) .  * T T
l \  f \
X X

where % = H, M, or L 

What th is WFC says is th a t tw o ad jacen t tonem es, w hether H, M, or L, arc  not 

pe rm itted  if they  are  dom inated by d iffe ren t tones (i.e. T nodes). Thus, due to 

th is WFC, th e  output of the TTR on a sequence of two Tone 3s has to be repaired , 

and the  rep a ir  is evidently done to  th e  firs t of the two non-tau to-ton ic  tonem es by 

the following rule,

( 6 . 2 2 ) .  T T
I'K fl
X(n) X
+

X(n+1)

where y = H' M, or L,
and  n = p i tc h  le v e l  
th u s ,  fo r  L, n=l 

M, n —2 
H, n=3

and in th e  following manner:

( 6 . 2 3 ) .  T T
h  y\
L L
+
M



159

That is, one of the offending tonem es, the le f t one in this ease, is raised  by one 

degree in p itch  level. The dissim ilatory resu lt th a t is achieved on the two Tone 3s 

in question is now LM LLM.

H ere, one may have noticed what seem s to  be a  problem in the analysis pro­

posed so far: a f te r  the dissim ilation, a rising tone in the shape of LM is obtained  

ra th e r  than one in the shape of MH. Should one then decide th a t the p resen t th eo ­

ry fails to  derive the  co rrec t surface form , and should be discarded accordingly? 

The answ er is no.

Several considerations have in fa c t led to  the assum ption th a t a f te r  th e  dis­

sim ilation, the  resu ltan t rising tone is a low er LM ra th e r  than a higher MH, and 

th a t this resu lt of LM is then merged (or defau lted  to) w ith MH (i.e. the  value of 

Tone 2 in the  language). For one thing, MH, being the  value of Tone 2, is an 

already ex isten t value of the  gram m ar. It is possibly th e  only value a M andarin 

speaker knows how to  produce in pronouncing a  rising tone. Because of th is and 

possibly because of a linguistic tendency tow ard economy in the gram m ar, any r is ­

ing tone in M andarin, no m a tte r what value i t  has and through w hat deriva tion  

process it  is derived, will be elevated  to  m erge w ith this higher rising tone MH.

U nfortunately, th e re  does not exist in Mandarin another tone sandhi process 

which also derives a rising tone to  te s t  th e  proposed merging process. H ow ever, 

supporting evidence can be found in th e  Tianjin-based d ia lect of M andarin, 

According to  Hung (1987), the re  are four tone? in Tianjin:

( 6 . 2 4 )  . Tone A: 21
Tone B: 45
Tone C: 213
Tone D: 53

O perating on these four tones are  four tone sandhi processes, two of which happen

to  produce rising tones:

( 6 . 2 5 ) .  213  + 45 /    213
53 -*■ 45 /  21
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No m a tte r  what the base tone is, (213) or (53), and no m a tte r what the sandhi 

environm ent is, the  rising tone th a t is derived from each case is none o ther than 

the  lex ical rising tone (i.e. Tone B) of this d ialect. What this observation suggests 

is, as 1 ju st proposed, th a t the re  is in Mandarin a tendency, if not a general ru le , 

fo r th e  rising tones to merge toge ther no m a tte r what the ir original shapes are . 

From this, one probably can also expect derived tones of o ther tonal ca tegories 

than  the  rising tone to merge with an inherent lexical tone of the sam e contour in 

the  sam e language.

Strong evidence for this merging is also found in an acoustic study of Manda­

rin tones by Shen (1990b). Results from Shen's instrum ental study indicate th a t 

the derived rising tone is a lower rising tone before it m erges with the inherent 

rising tone (i.e. Tone 2). In this study, which focuses on the co -articu la tion  

e ffe c ts  among Mandarin tones, Shen makes the following in teresting  observation:

" A l th o u g h  a f t e r  [ 3 T S ( B ) ] ,  t h e  t o n a l  c o n t o u r  o f  t h e  f i r s t  

Tone 3 i s  s i m i l a r  t o  Tone  2 i n  t h a t  i t  be co m es  a r i s i n g  

t o n e ,  t h e  s e c o n d  Tone  3 i s  h i g h e r  when f o l l o w i n g  an i n h e r ­

e n t l y  r i s i n g  t o n e  t h a n  a r i s i n g  t o n e  g e n e r a t e d  by [ 3 T S ( B ) J . "

( p .  2 8 5 )

How then can one explain the  observed d ifference betw een the varied p itch  

values of the Tone 3 a f te r  a rea l Tone 2 and the  Tone 3 a f te r  a derived Tone 2? 

Shen suggests th a t "Tone 3 a f te r  tone sandhi does not rise as high as Tone 2 

(p.285)." If Shen's explanation is valid, the re  is one more reason to  assume the e a r ­

lie r  ex istence of a lowe»* rising tone LM th a t becom es identical to the inherent r is ­

ing tone only a fte rw ards. What I mean is a rule th a t says the following:

( 6 . 2 6 ) .  T o n e s  o f  t h e  same c o n t o u r  t en d  t o  merge  t o g e t h e r .
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This way, one can give the explanation th a t the second Tone 3 is lower a f te r  a 

derived rising tone than a f te r  an inherently rising tone because the  derived rising 

tone, though u ltim ately  merging with the value of the  inherent rising tone, is nev­

erthe less not quite the sam e phonetically as the inherent rising tone. When a 

derived rising tone is a lower rising tone in the firs t p lace, it is only natura l fo r it 

to  ex e rt a lower co-articu lation  e ffe c t on the following th ird  tone than  th a t e x e r t­

ed by the inherent rising tone. By this, I assume, of course, th a t the  merging pro­

cess is a  low er phonetic process than the co-articu la tion  process, which means 

th a t the  fo rm er is ordered a f te r  (or may be sim ultaneous to) the  co -articu la tion  

process. Thus, if Shen's explanation is valid, as I believe i t  is, i t  should pose a 

problem fo r the previous analyses which equate  absolutely the  derived Tone 2 w ith 

the inherent Tone 2. By saying simply th a t "Tone 3 becom es Tone 2", Shen's 

observation is not explained.

There s till seem to be counter-exam ples to  the  WFC encoded in (6.21). These

exam ples involve Tone 1, Tone 2, and Tone 4, the  tones w ith  e ith e r a H onset

(Tone 1 and Tone 4) or a H o ffse t (Tone 1 and Tone 2). The problem is th a t when

these  tones a re  strung to g e th e r in some fashion, th e  s tru c tu ra l description

expressed in (6.21) is m et, signalling an OCP violation.

( 6 . 2 7 ) .  Tone  1 + Tone 1 
HR HHH
Tone 1 + Tone 4 
HH HML
Tone 2 + Tone 1 
MH HHH
Tone 2 + Tone 4 
MH HML

The question th a t must to  be answered is why the  OCP seem s to  have fa iled  to  

in tervene in these four cases. My answer to  th is question is th a t the OCP repair 

rule in (6.22) does not cover these cases. Recall th a t this repair ru le raises the  

tonal level of the offending tonem e by one degree. However, th e  offending
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tonem es in all of these above eases are already maximally high tonem es in the 

p resen t theory , thus leaving no room to be increased fu rth e r in p itch . In o ther 

words, it is not th a t the repair rule has not applied and th e re fo re  the OCP has 

failed  to in tervene, but th a t the repair rule applies only vacuously on these four 

cases, leaving them unchanged.

N otice th a t the sam e fea tu res  found in the present analyses of 4TS and 3TS(B) 

are  also tru e  here. For one thing, the  two 3TS processes have never been asso c ia t­

ed w ith  each  o ther in the past, but they have been trea ted  as two isolated  process­

es. Within the present theory , both (as well as 4TS) undergo the sam e rule (i.e. 

TTR). The d ifference is just th a t one (i.e. 3TS(A)) com es out of the rule w ithout 

v io lating any language-universal or language-specific WFCs, w hereas the o ther 

(i.e. 3TS(B)) coming out of the rule w ith an OCP violation th a t has to  be fixed.^^

6.2 .4  The Second-Tone Sandhi (2TS)

Besides Tone 3 and Tone 4, the  Second Mandarin Tone has also been found to

undergo change in its  tonal value in a certa in  environm ent. Chao (1968) has

described the  process as follows:

"A t o n e  s a n d h i  o f  minor  i m p o r t a n c e  ha s  t o  do  w i t h  t h e  c h a n g e  

o f  t h e  2nd t o  a 1 s t  in  t h r e e - s y l l a b l e  g r o u p s , "  ( p . 2 8 )

Cheng (1973) has made sim ilar descriptions:

"In f a s t  c o n v e r s a t i o n a l  s p e e c h ,  a  s e c o n d  t o n e  b eco m es  f i r s t  

when p r e c e d e d  by  f i r s t  o r  s e c o n d  t o n e  and f o l l o w e d  by any  

t o n e  o t h e r  t h a n  t h e  n e u t r a l  t o n e . "  ( p . 44)

The process can be roughly delineated  aà follows (also see 6 . Id):

( 6 . 2 8 ) .  The S e c o n d - T o n e  S a n d h i  (2TS)

35 -*• 55 /  ( 3 5 ,  5 5 )  ___  ( 5 5 ,  3 5 ,  2 1 3 ,  51}

N o t e :  T h i s  r u l e  a p p l i e s  i n  f a s t  s p e e c h  o n l y .
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Examples of 2TS are given below (adapted from Chao, p. 28):

( 6 . 2 9 )
a .  XÎ yâng  sh en  + %i yâng sh en  

o c c i d e n t a l  g i n s e n g  “ ( o c c i d e n t a l )  g i n s e n g "

b .  s a n  n i à n  j i  s a n  n i â n  j i
t h r e e  y e a r  g r a d e  "g ra d e  t h r e e "

c . công  you b ï n g  -*■ công  you b ï n g
o n i o n  o i l  p a n ca k e  "a k i n d  o f  pancak e"

d .  dong né yànr  dong hé yànr
e a s t  r i v e r  bank " e a s t  r i v e r s i d e "

e .  f ë n  s h u i  l i n g  -*• f ë n  shul l i n g  
s e p a r a t e  w a t e r  s h e d  " w a tersh ed "

f .  s h u i  né ng f ë i ?  -*• s h u i  nëng f ê i ?  
who c a n  f l y  "who c a n  f l y ? "

g .  h â i  méi wàn + h à i  méi wân
s t i l l  n o t  f i n i s h  "not  y e t  f i n i s h e d "

h .  yôu zhâ h u î  -* yôu zhà hui
f r i e d  d o u g h - n u t  " f r i e d  d o u g h - n u t "

Unlike the  o the r th ree  sandhi processes, this 2TS, as fa r  as I know, has not 

received  any form al trea tm e n t. The lack of a tre a tm e n t for th is sandhi process is 

probably a ttr ib u tab le  to  a lack of an understanding of th e  process involved. A fte r 

all, nothing in teresting  can be said about it  if it is considered m erely a  tone- 

rep lacem en t process which substitu tes  Tone 1 fo r Tone 2. Besides, th e re  is c learly  

no dissim ilation involved, as th e re  is in the  cases of 3TS(B). Nor is th e re  an obvi­

ous loss (or addition) of a "tail" as seen in Tone 3 in 3TS(A). In sho rt, no obvious 

re la tion  can be built betw een the two a lte rn an ts  of Tone 1 and Tone 2.

Within the  presen t analysis, th is 2TS process becom es no m ore m ystical than  

th e  o th e r th ree  tone sandhi processes. Ju st as in the o the r th ree  processes, a  tone 

th a t is followed has to  undergo th e  sam e reduction of a  tonem e. L et me address 

the  a ffe c te d  m edial Tone 2 f irs t. This tone, being followed, has to  undergo the 

TTR as seen in the  previous th ree  cases. The derivation is as shown below:
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( 6 . 3 0 ) .  T T T T T T
/K + /IK + /\

M H H M H H M H

Through T IR , a resulting shortened rising tone (MH) is acquired. A pparently, 

more than TTR is responsible for the derivation of the co rrec t su rface  resu lt. 

This should not be surprising, as the a ffec ted  Tone 2 is in a con tex t surrounded on 

both sides, while the  Principle as s ta te d  in (6.4) only covers the following environ­

m ent of a tone w ithout any mentioning of its preceding environm ent. That p rinci­

ple, as has been shown, works well for 4TS, 3TS(A) and 3TS(B) because in these 

cases, only tw o tones (or syllables) are  involved, and the change of the f irs t tone 

requires m erely the  presence of the second tone and no more. Com pared w ith 

4TS, 3TS(A) and 3TS(B), 2TS has one fu rth er condition on it; being a t th e  sam e 

tim e p receded  by ano ther tone.

Logically speaking, if the  presence of a following tone should have a sho rten ­

ing e f fe c t on its preceding tone (within the sam e foot, of course; cf. § 1.3), it 

should not be surprising to see sim ilar e ffe c t from  a preceding tone on a following 

tone (iff of course all these th ree  tones also sim ultaneously belong to  th e  sam e 

foot). H ence, I propose to  extend th e  Principle as follows to  include an account 

(Clause B) fo r the e f fe c t coming from a preceding tone:

( 6 . 3 1 ) .  Tone  R e d u c t i o n  P r i n c i p l e  

C l a u s e  A: (= 6 . 4 )
I n  no rm a l  s p e e c h ,  r e d u c e  a t o n e  by one  toneme i f f  i t  
i s  i m m e d i a t e l y  f o l l o w e d  by  a n o t h e r  t o n e  w i t h i n  t h e  same 
p r o s o d i c  f o o t .

C l a u s e  B:
I n  f a s t  s p e e c h ,  r e d u c e  a t o n e  by one  toneme i f f  i t  
i s  i m m e d i a t e l y  p r e c e d e d  by  a n o t h e r  t o n e ,  
and a t  t h e  same t im e  i m m e d i a t e l y  f o l l o w e d  by 
a n o t h e r  t o n e  w i t n i n  t h e  same p r o s o d i c  f o o t .

F urtherm ore , ju st as Clause A of the Principle has a rule (i.e. TTR) to  im ple­

m ent it, so should Clause B have a sim ilar im plem enting rule. This rule, m ore or
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less sym m etrical to  TTR, may be referred  to *\s the R ightward TTR (see below in 

6.2Ob) as opposed to  the TTR seen earlier which I may now re fe r  to  as the  L e ft­

ward TTR (repeated here as 6.30a);

( 6 . 3 2 ) . a .  L e f t w a r d  TTR (L-TTR)

T T T
/ 1 \   ̂ / l \  + /  \  /    T

tnil tm2 tm3 tml  tm2 tm3 tml  tm2

b .  R ig h t w a r d  TTR (R-TTR)

T T T
/  \  + X \  + I /  T T

tml  tni2 tml  tm2 tm2

N otice th a t R-TTR is ordered a f te r  L-TTR. This means th a t only if the  fo r­

m er is applied will the la t te r  be applied. This is because th a t only if a  tone is fo l­

lowed a t the sam e tim e will its  preceding tone have an effec  I on it. In a two syl­

lable word such ar. yûyàn  "language”, the second syllable (i-o. th e  final one) is not 

a ffec ted  even if it is preceded.

Now if both rules in (6.32) are  applied to  Tone 2 in th e  2TS environm ent in the  

o rder just discussed, an output of a  high level tone is achieved:

(6 .3 3 ) .
a .  T T T T T T

/ l \  -  / W  /  \
M H H  M H H  MH

b .  T T T  T T T  T T T
/  \  +  ^  C +  I
M H M H H

As I will argue below, th is resu lt of a  H tone is precisely  th e  c o rre c t outcom e of 

2TS.

R ecall th a t in the trad itional description of 2TS, it is said th a t th e  re su lt of 

2TS is a  Tone 1 (see the beginning of this section for Chao's and Cheng's rem arks). 

Such a  description im plies th a t the tone derived through 2TS is iden tical to  th e  

underlying Tone 1 in every respect. It is identical not only in p itch  value (5 on
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Chao's scale) but also in length to  an underlying Tone 1. However, as I m entioned 

ea rlie r, studies have shown th a t the  medial tone of a th ree-tone  foot (i.e. a super- 

foo t; cf. § 1.3) is considerably shorter than tones in the o ther two positions. It is in 

fa c t the sh o rte s t among the th ree , and therefore, much shorter than an underlying 

Tone 1 (in final position).

For instance, Chao (1968) has made the following observation when talking 

about the  stress  p a tte rn  of m ulti-syllabic units:

"Sequences of norm ally  s t r e s s e d  s y l la b le s  w ith o u t in te rm e d i­

a te  p au se , whether in  a p h rase  or in a compound word, a re  

no t a l l  of th e  same deg ree  o f phoneti": s t r e s s ,  th e  l a s t  

being  th e  s t r o n g e s t ,  th e  f i r s t  n ex t, and th e  in te rm e d ia te  

being  le a se  s t r e s s e d ."  (p . 35) .

In te rm s of the physical rea liza tion  of a  stress , Chao rem arks in the sam e 

page th a t  "stress in Chinese is prim arily  an enlargem ent in ... duration (p. 35)." 

Thus, it is c lea r from  Chao's observation th a t in a three-syllable foot, the la st syl­

lable is th e  longest, the f irs t nex t, and the  medial sho rtes t, as shown below: ^

( 6. 34) .  X
X X
X X X

[ o  a  o ] f
medium le n g th  s h o r te s t  lo n g e s t

Chao's observation of such a  s tress  p a tte rn  is supported by Yan and Lin (1988). 

In Yan and Lin, sonagraphic analysis of u tterances of th ree-sy llab le  units made by 

n a tive  M andarin speakers confirm s th a t under norm al c ircum stances, a th ree - 

syllable un it has a s tress  p a tte rn  such as this: medium, light, and heavy. Shen's 

(1990b) research  provides additional support for such a  p a tte rn  on three-sy llab le  

units. In her study of co -articu la tion  e ffec ts  among tones, Shen has her subjects
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u tte r  a th ree-sy liab le  string, /pa pa pa/, in various tonal com binations, and records 

the u tte ran ces . Before the recording, the subjects are specifically  " in struc ted  to  

s tress  the th ree  syllables evenly and not to pause betw een them  (p. 283)." In sp ite  

of the instruction , Shen finds th a t "due to  articu la to ry  habits, a nur ber of tokens 

were produced following the most frequent s tress  p a tte rn  of trisy llab ic w ords/ 

ph^-ases, th a t is, w ith the last syllable most stressed  and the second syllable le a st 

s tressed  (p. 283)."

If Chao is co rrec t, as I believe he is, in m aintaining th a t s tre ss  positively co r­

re la te s  to  duration, the findings of these studies by Chao, Yan and Lin, and Shen 

concerning th e  stress/duration  p a tte rn s  fa ll out from  the  p resen t analysis of the  

2TS. As I have already shown, the  medial tone cam e out in the  p resen t analysis as 

the sh o rtes t tone of the three.

N otice th a t the  present analysis does not ju st take care  of th e  m edial tone, 

but it also co rrec tly  modifies the firs t of the  th ree  tones. It is c lea r th a t by v irtue  

of the  Principle, the firs t of the th ree  (with th ree  underlying tonem es) has to  be 

modified as well, ju st as the a ffec ted  tones do in 3TS(A)-(B) and 4TS. The re su lt is, 

as expected , a tw o-tonem e tone. Now le t me sum up the  re su lt of the p resen t 

analysis fo r a three-syllable string  as follows:

( 6. 35) .  f
/  I \  

0 0 0 

I I I
T T T

/  \  I /  I \
tin tm tm tin tm tm

Now, com pare (6.34) and (6.35), one can see th a t the present tre a tm e n t yields th e  

c o rrec t resu lt of duration.

C om pared w ith previous trea tm e n ts  of 2TS, the p resent analysis is exp lic it. 

R ather than coarsely  saying th a t the a ffec ted  Tone 2 in 2TS becom es Tone 1, th e
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presen t analysis reveals th a t the resu lt is a f te r  all not quite Tone 1 in its underly­

ing form : it is identical to an underlying Tone 1 only in pitch value, but not in 

duration. R ather than saying in a crude way th a t Tone 2 becom es Tone 1 in ce rta in  

con tex t, our analysis reveals why Tone 2 becom es Tone 1 in th a t con tex t, how 

exactly  this derived Tone 1 is re la ted  to its original Tone 2. Under this analysis, 

the  derived high level tone, or Tone 1 in traditional term s, does not just com e 

from  nowhere, as the previous trea tm e n t would indicate. It is but p art of the orig- 

ined Tone 2, or " le ft over" from it, a f te r  some natural truncation  processes have 

taken place. The problem with previous trea tm en ts  is th a t they do not have an 

explicit form alism  to account for duration so th a t they have to  describe the resu lt 

of 2TS as equatable w ith an underlying Tone 1. A nother fea tu re  of the presen t 

analysis of 2TS is, once again, its  generality . It re la tes , in a principled way 2TS to 

the  previously-discussed tone sandhi processes in Mandarin, so th a t a unified 

account fo r all these process becom es now possible.

To conclude this section , I would like to  point out two things. One, within the 

p resen t analysis, not ju st Tone 2, but every Mandarin tone, is modified in the 

m edial position. Two, not only do Tone 1 and Tone 2, but all the four phonemic 

tones, have a shortening e ffe c t on th e  following medial tone. Let me address the 

fo rm er f irs t. The reason th a t only Tone 2 has been observed to be modified to  a 

level tone is simply because th a t m odification is intuitively more observable. 

R ecall th a t Tone 1 (HH) and Tone 3 (LL) are  both level tones before the m odifica­

tion (by 31.b). Therefore, a change which simply transfers  these level tones to  

sh o rte r level tones is not in tu itively  observable, nor is it observable or describable 

by an analysis which does not encode duration.

It is not c lea r to  me why Tone 4 has not been observed to  be modified in th a t 

situa tion , although c lear evidence suggests th a t Tone 4 is also fla tten e d  to  a level 

tone in th e  m edial position in fa s t speech. The following are a few exam ples:
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( 6 . 3 6 )  .
a .  f â n g  ku à i  z i  -► fâ ng  kuai z i

s q u a r e  p i e c e  c h a r a c t e r  " s q u a r e / C h i n e s e  c h a r a c t e r "

D. f e e  j i è  x i à n  -*• f ë n  jie x i à n
s e p a r a t e  bo r d e r  l i n e  " b o i i e r  l i n e "

c .  l i a n  y i  hui  -*■ l i a n  y i  hui
c o n n e c t  f r i e n d s h i p  a s s o c i a t i o n  " f r i e n d s h i p  a s s o c i a t i o n "

d .  ming x i n  p i à n  -*• ming xin p i à n
op en  l e t t e r  c a r d  " p o s t c a r d "

e .  cha  huà hui  + cha hua hu i
t e a  t a l k  m e e t i n g  " t e a  p a r t y "

f . l a o  dà gê  ■* l â o  da go
o l d  b i g  b r o t h e r  " bi g  b r o t h e r "

g .  kou q i  dà
mouth a i r  b i g

kou gi da 
" t a l k  b ig "

h.  kë kào  x i n g  ■* kë kao x i n g
may r e l y  q u a l i t y  " r e l i a b i l i t y "

i . l i n g  S hi  guSn l i n g  shi guan
c o n s u l  o f f i c e  " c o n s u l a t e "

j .  ru z h i  p i n  -*■ ru zhi pin
m i l k  make p r o d u c t  " d a i r y  p r o d u c t "

k .  l ë n g  bù f â n g  + l ë n g  i u  f â n g
c o l d  n o t  p r o t e c t  " a l l  o f  a sudden"

1 .  mai kè  f ê n g  
m ic r o p h o n e

+ mai ke f ê n g
"microphone"

m. d i  z h i  xué  ♦ d i  zhi xué
l a n d  q u a l i t y  s t u d y  " g e o l o g y "

n .  fù  s h i  zhang  
v i c e  c i t y  head

+ f Ù shi zhang  
" v i c e  mayor"

o .  kàn bù q ï  
s e e  n o t  r i s e

p .  fù  ZUÔ yong  
s i d e  e f f e c t

► kàn bu q l
" lo ok down upon"

-*• fù  zuo  yong
" s i d e  e f f e c t "

q .  qu qu qu 
go g o  go

-* qu gu qu
"go away !"
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In all of the above cases, the medial Tone 4 is pronounced, in fas t speech, as a 

contourless tone (signalled by not being marked by any d iacritics), just as Tone 2 

is. These da ta  also show th a t the conditioning initial tone can not only be Tone 1 

and Tone 2, but Tone 3 and Tone 4 as well. The reason th a t only the form er two 

tones have been observed to  a ffec t the medial Tone 2 is probably due to the fac t 

th a t the end points of the la t te r  two tones are made up of lower tonem es which 

may have lower co-articu la tion  e ffe c t on the following Tone 2 so th a t Tone 2 does 

not exac tly  su rface  phonetically with a p e rfec t high level shape.

6.2.5 The Neutral-Tone Sandhi (OTS)

In § 3.1, it was argued th a t Yip's (1980a) analysis of Tone 0 is inadequate. This

section  provides evidence to  fu rth er confirm  th a t conclusion. In p articu la r, 1 will

show th a t Yip's analysis fails to  cap ture an im portant generalization  concerning

Tone 0. In fe e t, not only Yip, bu t all the previous accounts of Tone 0 su ffer the

sam e flaw , which is due evidently to the misleading pioneer description of Tone 0

given by Chao (1968). According to  Chao, Tone 0 does not have a phonem ic tone

shape (or p itch  value) of its own; ra th e r, it derives its p itch  value from tones on

its  periphery . When following o ther tones, it has the pitch value th a t varies with

the  p itch  values of these preceding tones. Chao gives the  following description of

th e  varied  tonal values of Tone 0.

(6.37). Tone 0
Tone 1 55 2
Tone 2 35 3
Tone 3 213 4
Tone 4 51 1

I t seem s th a t Chao's pioneer work has led many subsequent analyses of Tone 0

to  model on th is description and to  try  hard to  derive the various p itch  values of

Tone 0 through phonological processes. By so doing, these analyses have missed an

im portan t and otherw ise fairly  obvious generalization  about these absolute p itch
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values. This generalization, as I will soon dem onstrate, can only be brought to  

light if Tone 0 is trea ted  as having a specific underlying value of its  own.

It has been noted in several studies th a t Tone 0 is ch arac te ris tica lly  low a f te r  

every o ther tone except Tone 3. Cheng (1973), for instance, m aintains th a t

"the refined acoustic details [about the neutral tone] per­

haps do not necessarily represent the native speaker's

knowledge. The speaker's aim perhaps is to produce the neu­

tral tone low after first, second, and fourth tones and

higher after third tone." (Cheng, p. 56)

As a m a tte r of fac t, the sam e idea is also implied, though in a ra th e r  in tu itive

m anner, in Chao when he gives th e  advice th a t "for p rac tica l purposes, it is su ffi-

1 ficien t to rem em ber the neutra l tone as being high a f te r  a half th ird  tone and 

(relatively) low a f te r  the o ther tones (p. 36)."

The special behavior of Tone 0 a f te r  Tone 3 is expressed not only in such in tu ­

itive rem arks as given above,, it is also corroborated by findings from  em pirical 

research . In the ir acoustic study, D reher and Lee (1966), for exam ple, find th a t it 

is only a f te r  Tone 3 th a t Tone 0 rises, while a f te r  any o ther lex ical tones, it fa lls. 

Their findings are  given below:

(6.38). Tone 0

after Tone 1 (55) 
after Tone 2 (35) 
after Tone 3 (21) 
after Tone 4 (51)

41
31
23
21

D reher and Lee's findings are  fu rth e r confirm ed by an instrum en tal study by Gao 

(1980) who also finds Tone 0 falls a f te r  Tone 1, 2 and 4 but rises a f te r  Tone 3. In 

s till ano ther study, Dow (1972) finds th a t Tone 0 is uniform ly low a f te r  Tone 1, 2, 

and 4, but re la tively  high a f te r  Tone 3. His illustration (p. 113) is provided below:
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(6.39). Tl+TO T2+T0 T3+T0 T4+T0
2 0 0 - 1  
180-
160-1 *
140-I 
1 2 0 - 1
1 0 0 - I * * *

On a scale  from 100 to 200, Dow marks all the neutral tones a f le r  Tones 1, 2
1 rt

and 4 a t  the 100 level , with the single exception of Tone 3. A fter I'one 3, it is 

a t the  level of 160. In fac t, the findings in Dreher and Lee are  iden tica l to Dow if 

the onset values of Tone 0 in D reher and Lee are ignored. There, a t the o ffse ts, 

one sees a  p itch  value of 1 in the environm ents afte r T l, T2 and T4, but a pitch 

value of 3 a f te r  T3.

These above-m entioned studie confirm  the  intuition expressed in Cheng and 

Chao th a t TO is high a f te r  the th ird  and uniform ally low a f te r  the  o th e r th ree  pho­

nem ic tones. What, then, causes Tone 0 to  a c t thus d ifferen tly? Or, ra th e r, what 

is i t  in Tone 3 th a t causes the following neu tra l tone to  a c t d ifferen tly?  I argue 

th a t th e  answ er to  th is question lies in the  following assumption of the  rep resen ta ­

tion o f th e  n eu tra l tone.

(6.40). The Representation of Tone 0

0
I
T
I
L

1 ÛGiven th is rep resen ta tion  , the  m ysterious behavior of Tone 0 a f te r  the third 

becom es easily  explicable. Now le t us have a look at the  tonem ic rep resen tation  

of Tone 0 following o ther tones in the underlying representation :

(6.41). Tone 0
Tone 1 HHH L
Tone 2 MHH
Tone 3 LLH L
Tone 4 HML L
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Recall th a t the Principle in the present analysis cuts the ta il of a tone when it

appears before another tone. This means th a t (6.41) really looks like the follow ­

ing, where the last tonem es of the preceding tones are deleted  (by TTR, the rule 

th a t im plem ents the Principle):

(6.42). Tone 0
a. Tone 1 HH L
b. Tone 2 KH L
c. Tone 3 LL L
d. Tone 4 HH L

It is seen in the  above a problem with the W ell-Formedness Condition indepen­

dently m otivated previously in the discussion of the 3TS(B). To refresh  our memo­

ry, le t me repea t the  WFC here:

(6.43). * T T
I X  f \
X X

where % = H, M, or L 

The problem seen in (6.42c) shows up c learly  when evaluated  against this 

WFC. The end point of Tone 3 is identical to Tone 0 in p itch , in violation of the 

WFC. Thus, given the  WFC, a dissim ilation process has to  be invoked to  repair 

(6.42c), just as in 3TS(B). Tl repair is, however, done in a slightly d iffe ren t m an­

ner, as shown below in (a):

(6 .44 ).a.

b.

T T
I X f \ \
X X

+
x +1

T T
I x r\
X X
+

X+1
X = H, M, or L

Now com pare (a) with (b), the la t te r  being the O CP-violation rep a ir ru le 

involved in 3TS(B). One can see tha t there  is only a minor d ifference existing
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betw een the two. While in the case of 3TS(B), the repair (b) is done to the le f t  of 

the two offending tonem es, in the case of Tone 0, the repair va) is done to  the 

righ t one. U nfortunately, 1 have no particularly  strong explanation for this d iffe r­

ence, excep t the speculation th a t in the case of Tone-0 m odification, the tonem e 

being modified stands alone on its own without being associated  with any o ther 

tonem e under the sam e tone node, and is, therefore , phonetically less stabh .

N otice th a t the two rules in the above consist of the two and only two possible 

rep a ir a lte rna tives . Form ally speaking, the distinction betw een these two ru cs is 

th a t (a) is more specific, while (b) is an elsewhere rule.

Now le t us see the derivation on Tone 0 by the rule given in (6.46a). With this 

ru le. Tone 0 a f te r  Tone 3 is raised from  L to  M, as expected,

(6.45). Tone 0
a .  Tone 1 HH L
b. Tone 2 MH L
c. Tone 3 LL M (L+M)
d . Tone 4 HM L

in th e  following manner:

(6.46).a. T T
W Xl\
L L

+
M

If the  p resent analysis of the  basic values of Tone 0 is co rrec t, there is one 

more tone-sandhi phenomenon in Mandarin. It may perhaps be called the N eutral- 

Tone Sandhi process and delineated  roughly in Chao's notation as follows:

(6.47), The Neutral-Tone Sandhi (OTS)

(1) -> (3) / (21)____

Now th a t the value of Tone 0 a f te r  Tone 3 is accounted for, le t us see if the 

analysis also holds w ater when it com es to the surface values of Tone 0 a f te r  the 

o ther tones. There, it is found th a t only when the p resen t analysis is adopted is it
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possible to  give a principled explanation for these other bew ildering, varied pitch 

values of Tone 0.

R ecall th a t according to some instrum ental studies, Tone 0 rises in p itch  a f te r  

" ane 3 but fails a f te r  the o ther tones. Before, when Tone 0 was not given an 

underlying ^presentation as it is given h :;e ,  this fac t was to ta lly  inexplicable. 

This is probably why previous studies have m erely described the  variance, but not 

provided any explanation for it. It becom es fairly  apparen t under the p resen t 

analysis th a t the rise and fall of Tone 0 is due to  low level co -a rticu la tio n  (or assi­

m ilation), which occurs a f te r  OTS.

In the  case of Tone 0 a f te r  Tone 1 (6.42a), th e  tonem e befo re  Tone 0 is a H. 

From this H to  the L of the Tone 0, a natural phonetic fall is inev itab le . The sam e 

is tru e  in the case of Tone 2 (6.42b), the o ffse t of which is also a H. Shen's (1990b) 

rem ark  lends support to the ex istence of such an co -articu la tion  e ffe c t:

"Tones 1,2,4 and 0 have their highest overall tonal value 

when following the two high-offset tones. Tones 1 and 2."

(p. 284).

In th e  case of Tone 0 a f te r  Tone 4 (6.42d), the tonem e before Tone 0 is a M. From 

th is M to  the L of the  Tone 0, a na tu ra l fa ll is again inevitab le. In addition, given 

the  f a c t  th a t  the  end point of Tone 4 is lower than the  end point o f Tone 1 or Tone 

2, i t  is only expected  th a t the absolute value of Tone 0 a f te r  Tone 4 is low er than 

those a f te r  Tone 1 and Tone 2. One puzzling observation made in several in stru ­

m ental stud ies (e.g. Shih 1987) is th a t Tone 4 falls lower than  norm al before Tone 

0. This observation is again only explicable if Tone 0 is assum ed to  con ta in  in the  

underlying representation  a L tonem e. Tone 4 falls more than  usual is because of 

th e  an tic ip a to ry  co articu la tion  e ffe c t exerted  on it from th e  low tonem e of the 

Tone 0 th a t  follows it. Finally, th e  rise in Tone 0 a f te r  Tone 3 becom es, by now,
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fairly  triv ia l: it is but the resu lt of co-articu lation  betw een the L tonem e of Tone 

3 and the  raised  tonem e of Tone 0, th a t is, M.

Conversely, the present analysis is able to predict the influence of the co- 

articu la tio n  e ffe c t. Due to the co -articu lation  e ffec t, it is only expected  th a t the 

s ta rtin g  point of the Tone 0 should vary in p itch  value, in view of the varied pitch 

value of the  preceding tonem e. In particu lar, the s ta rtin g  point of the Tone 0 

should be higher a f te r  Tone 1 and Tone 2 but lower a f te r  Tone 4. These are e x ac t­

ly the  m easured results in the  instrum ental studies by Dreher ind Lee (1966), and 

Gao (1980), as well as from Chao's in tu itive observation.

So fa r , 1 have dem onstrated  th a t the much observed da ta  concerning Tone 0 

becom e tra c ta b le  only when one assum es th a t Tone 0 is underlyingly a low lone. 

Now, I would like to  try  to give an articu la to ry  explanation for the low nature of 

Tone 0. F irs t of all, le t me try  to  describe what happens to  the  a rticu la to rs  when 

the  n eu tra l tone is u ttered .

To a  native  speaker who has no knowledge of linguistics. Tone 0 is the  sam e 

neu tra l tone w ith the  sam e pitch  level INTENDED no m a tte r w here it appears. In 

a sense, one may say th a t Tone 0 is not really  an intended tone, and th a t in the 

production of it, a particu lar p itch  level is not ta rg e ted  a t. Although it shows up 

w ith a  low p itch  th a t can be described as a low tone, the origin of the pitch is 

nothing like the  intended p itch  levels in o ther tones. This seem s a fea tu re  th a t 

ch a ra c te ris tic a lly  distinguishes Tone 0 from the o ther four lexical tones.

Physiologically, the articu la tion  of such an unintended p itch  level is ch a rac ­

te rized  by th e  1 axing of the  laryngeal and/or super-laryngeal muscles caused by a 

lack of s tre ss  in the environm ent where the neutral tone appears. A com parable 

situa tion  can in fa c t be found in the  w ell-a ttested  process of schw a reduction typ ­

ical in many of the world's languages. In English, for exam ple, a vowel, no m atter
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what shape it has. tends to be reduced to a schwa in unstressed or weakly stressed  

position. The nature of the reduction is again a ttribu tab le  to  the  laxness of the 

pertinen t muscles from lack of stress. While in the Mandarin n eu tra l tone case, 

the muscles tha t becom e lax are probably the laryngeal ones in the  case o f Eng­

lish schwa reduction, they are the supra-Iaryngeal ones.

Although the  precise phonetic value of the  schwa may vary  from  environm ent 

to environm ent due apparently  to  co-articu la tion  or m utual spreading betw een 

adjacent segm ents, it is s till describable in term s of a single segm ent, a mid and 

lax vowel called schwa. A sim ilar situation , I believe, is tru e  in the  case of the 

Mandarin neu tra l tone: no m a tte r w hat the  precise m easurem ents of its  p itch  val­

ues, the fa c t th a t it  is a short and lax low tone rem ains. It is only when th is tru e  

nature of the neu tra l tone is securely pinned down can its  various ch a ra c te ris tic s  

be understood.

N otice how the neutral tone case is e legantly  accounted fo r by th e  p resen t 

analysis along w ith all the  o ther tone sandhi processes. In addition, i t  is analysed 

w ith virtually  no fu rth er stipulation of rules. N otice also how th e  rep resen ta tion  

in the p resen t analysis of Tone 0 in te rm s of a  L tonem e takes  into account not 

only the p itch  value of Tone 0, but also its  unusually short duration , which has 

been unanimously observed.

6.3 FHunmary and Conchm on

This section  contains firs t of all a b rief sum m ary of the analysis of Mandarin 

tone and tone sandhi proposed so fa r  in this d issertation . F irs t, the underlying 

rep resen ta tion  of Mandarin lexical tones, and th a t of the neu tra l tone:



178

(6 .4 8 )
Tone 1 Tone 2 Tone 3 Tone 4 Tone 0
( 5 5 ) ( 3 5 ) ( 2 1 3 ) ( 5 1 ) (1 )

a
1

0
1

a
1

0
1

a
1

s y l l a b l e  t i e r
1
T

1
T

1
T

!
T

1
T t o n a l  t i e r

/ l \ / l \ / l \ / l \ 1
H H H M H H L L M H M L L toneme t i e r

The ch arac te ris tic s  of the represen tation  are summed up as follows. In the 

underlying rep resen ta tion , (a) th ree  levels of p itch  con trast are assumed; (b) th ree  

tonem es are  assum ed to make up each of the four lexical tones; (c) the T13U is the 

syl- -ble; (d) each  tone is also represen ted  as a unit in term s of a node T as well as 

a sequence of level tonem es; (e) each tonem e accounts, in a re la tive  sense, for 1/3 

of the tim ing of the tone it belongs to  by virtue of the  following condition;

( 6 . 4 9 )
T ( tone m e)
= 1 / 3  T(tone)
= 1 / 3  T ( s y l l a b l e )

w h e r e  T = t i m e / d u r a t i o n

This condition serves (a) to indicate the durational rrid tion  betw een the  T node/o

node and its  tonem es, and (b) to  lim it the occurrence of the tonem es to  no more

than th ree  in num ber for any given tone.

Under such a rep resen ta tiona l fram ew ork, all the tonal processes including

Mandarin 2TS, 3TS(A), 3TS(B), 4TS, and OTS can be uniformally addressed by the

following Tone Reduction Principle;

( 6 . 5 0 ) .  Tone  R e d u c t i o n  P r i n c i p l e  

C l a u s e  A:
In  normal  s p e e c h ,  r e d u c e  a t o n e  by one  toneme i f f  i t  
i s  i m m e d i a t e l y  f o l l o w e d  by a n o t h e r  t o n e  w i t h i n  t h e  same  
p r o s o d i c  f o o t .

C l a u s e  B;
I n  f a s t  s p e e c h ,  r e d u c e  a t o n e  by o n e  toneme i f f  i t  
i s  i m m e d i a t e l y  p r e c e d e d  by a n o t h e r  t o n e ,  
and a t  t h e  same t i m e  i m m e d i a t e l y  f o l l o w e d  by 
a n o t h e r  t o n e  w i t h i n  t h e  same p r o s o d i c  f o o t .
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This Tone Reduction Principle functions to  cu t a tone in duration from  its  

edges inward by the following im plem entation rules:

( 6 . 5 1 ) .

a . L - T T R

T  T T
/ l \  -  / W  ■* /  \  /    T

tml  tir.2 tm] tml tm2 tm3 tml tm2

b .  R-TTR

T T T
/  \  + /  \  + l / T    T

tml  tm2 tml tm2 tm2

The Tone Reduction Principle is found to  work in all of the tone sandhi p ro ­

cesses^® so fa r  observed in Mandarin as well as the processes concerning Tone 0.

Specifically, the following derivations account fo r these processes re sp ec tiv e ­

ly:

( 6 . 5 2 ) .
a .  4TS

Y T T T T
/ l \  -  / l \  + A

H M L  H M L  HM

b .  3TS(A)
T T T T T T

/ l \  +  +  / \
L L M  L L M  L L

C. 3TS(B)

»P ip T T T T
/l\ /l\ + /\\ /i\ + / \ /i\

L L M  L L M  L L M  L L M  L L L L M

d .  2TS

T T T  T T T  T T T
/ l \  +  / l \  +  I

M H H  M H H  H

e .  OTS

T T T T T T
/ l \  ' +  / l \  I +  /  \  I

L L M  L L M  L L L  L
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Except for (d), which needs both Clause A and B of the Principle for its deri­

vation, all th e  above processes are accountable in term s of the single L-TTR. 

Through the  above illustrations of these processes, one can see th a t two of these 

processes distinguish them selves from the res t. Whereas the L-TTR produces 

g ram m atical resu lts in all o ther cases, it merely yields OCP violations in the eases 

of 3TS(B) as in (c) and OTS in (e).

Although the distinctiveness of the 3TS(B) process from o ther previously 

observed Mandarin tone sandhi processes has been much observed, no principled 

explanation has been provided for this distinctiveness. Under the presen t theory, it 

becom es explicable in a principled way. While all the other previously-observed 

tone sandhi processes are of the type triggered  by the speech tem po, 3T3(B) has 

y e t to  sa tisfy  OCP. The O bligatory Contour Principle consists in the following 

WFC fo r the ease of the Mandarin tone;

( 6 . 5 3 ) .
* T T

I X  r\
X X

w h ere  % = H' M, or  L

With th is WFC in place, the  two violations (shown in 6.49c and e) obligatorily 

undergo th e  following OCP repairs.
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( 6 . 5 4 ) .
a . T T

r w
X(n)
+

X(n+1)

T T
l \  f  I
X(n) X

X(n+1)

where % = H, M, or  L
and n = p i t c h  l e v e l  
t h u s  f o r  L, n = 1

M, n = 2
H, n = 3

The resu lt of the 3TS(B) a f te r  L-TTR, m eeting the s tru c tu ra l descrip tion o f th e  (b) 

rule in the above, is repaired  by it through the following derivation,

( 6 . 5 5 )  .
T T
h  / \
L L
i
M

and th a t of OTS, m eeting the s truc tu ra l descrip tion of the  (a) ru le, is a lte red  by it 

in the following manner:

( 6 . 5 6 ) .
a .  T T

h  r \ \
L L

+

M

This way, the odd behavior of a low Tone 3 BEFORL a  TONE 3 and th a t of a 

low Tone 0 AFTER A TONE 3 are elegantly  re la ted  to  each o ther.
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6.3.1 Toward A G eneralizeu Theory

To make a fu rther summary oi the fram ework iu'.t laid out, le t me point out 

th a t the  TTRs im plem enting the  Principle may actually be collapsed toge th er and 

s ta te d  as a more general rule. This rule may be s ta ted  in the following sim plistic 

m anner:

( 6 . 5 7 ) .  Tone R e d u c t i o n  R u le  ( g e n e r a l i z e d )

Cut t h e  a d j a c e n t  toneme o f f  t h e  a d j a c e n t  t o n e .

Of course, s ta te d  in such a general way, this Tor.: Reduction Rule must be 

constrained  by some conditions. One such condition stands out as fairly  obvious. 

Since u tte ran ce-fin a l tones are  not touched by any of the sandhi rules discussed, a 

f i l te r  seem s needed to  ensure ju st th a t. H ere, the concept of ex tra -m etrica lity  

la id  out in non-linear phonology seem s to  com e in handy:

( 6 . 5 8 ) .  C o n d i t i o n  o f  e x t r a - m e t r i c a l i t y :

D o m a i n - f i n a l  t o n e s  i n  Mandarin a r e  e x t r a - m e t r i c a l  (and  

t h e r e f o r e  i n s e n s i t i v e  t o  any s a n d h i  r u l e s ) .

With both  (6.57) and (6,58), Y in a sequence of tones XY will cause X to  loose 

its  final tonem e, bu t not vice versa. Tins would yield th e  resu lts  of 4TS, 3TS(A) 

and 3TS(B) a t  the  stage before the O CP-repair processes. On the o ther hand, lone 

Z in a sequence of tones XYZ will cause its  adjacent tone Y to  loose its  final 

tonem e, tone Y will do the sam e to tone X, and tone X will cu t off the initial 

tonem e of the ad jacen t tone Y (which is not in final position). The last tone, tone 

Z, is however, not changed. The resu lt is just as expected  for 2TS, the firs t tone 

has tw o tonem es, the middle one, and the  final th ree .

It should be pointed out here th a t lying a t the basis of the  presen t analysis of 

tone sandhi is the  assumption th a t the surface shape of a tone is subject to tim ing. 

Specifically , the  less the tim e afforded, the shorter the tone. Two fac to rs  a re  seen 

as controlling the re lc tive  timing:
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( 6 . 5 9 ) .  ?.. r a t e  o f  s p e e c h
b .  s t r e s s  p a t t e r n

Stress p a tte rn  is a major determ ining fac to r for tonem e reduction. The less 

the s tress , the sm aller the  number of tonem es. A c lear case of the s tre ss-re la ted  

tem poral contro l is the appearance of the one-tonem ed neutral tone: it may be 

one-tonem ed even when it appears u tterance-finally . Furtherm ore, the weaker the  

s tress , the  more likely the syllable th a t bears it  will have a sandhi tone. Thus, in a 

tw o-syllable foo t, th e  f irs t tone is a ffec ted  since the normal s tress  for a two syl­

lable sequence is w eak-strong. In a th ree  syllable foot on the o the r hand, the  

m edial syllable whose tone is bound to  be affec ted  is the w eakest in s tress among 

th e  th ree  syllables.

Normally, however, it  takes both ra te  of speech and s tress  pa tte rn  for the 

tim ing re la ted  type o f tone sandhi (as against O C P -re la tea  dissim ilatory tone san­

dhi) in M andarin to  occur. In these sandhi processes, the s tress  p a tte rn  iden tifies 

th e  s ite  w here the sandhi tone lies within the prosodic foo t, while the ra te  of 

speech determ ines w hether the sandhi process will occur. This means tl'.at th e  

s tre ss  p a tte rn  is a necessary but insufficient condition for Mandarin tone sandhi to  

occur. It takes the ra te  o f speech to actually  ac tiv a te  the  sandhi processes.

Though th e  precise m easurem ent of the tim e a llo tted  to  a tone in proportion 

to  that, of another ad jacen t tone is probably hard to  pin down (it would be irre le ­

v an t anyway a t  th e  phonological level), the tim ing in the re la tiv e  phonological 

sense seem s s till capturable . In particu lar, when an sequence of, say, two syllables 

is u tte re d  a t  a  ra th e r  slow and deliberate speed, both tones involved are expected  

to  be fully realized , and no sandhi should occur. As the speed in u tte ring  th is 

sequence begins to  pick up, the  firs t of the two tones is expected  to  be shortened  

w ith its  la s t tonem e deleted . Proceeding from th e re , one should soon expect fu r­

th e r  tonem e loss on the  p a rt of th e  a ffec ted  in itia l tone, when the  ra te  of speech
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acce le ra te s  fu rther and the u tte ran ce  becomes charac terizab le  as fa s t speech. 

Given such expectations, it seem s obvious tha t the G eneralized Tone Reduction 

Rule should be allowed to occur cyclically. The cycles may perhaps be prelim inari­

ly s ta ted  as follows:

( 6 . 5 0 )  .

In normal  s t r e s s  p a t t e r n ,  t h e  o p e r a t i o n  o f  t h e  G e n e r a l i z e d  

Tone R e d u c t i o n  R u l e  a t  e a c h  c y c l e  i s  d e t e r m i n e d  by  t h e  r a t e  

o f  s p e e c h :  t h e  f i r s t  c y c l e  i s  e f f e c t e d  a t  n ormal  r a t e  o f

s p e e c h ;  t h e  s e c o n d  i n  f a s t  s p e e c h .

In fa c t, there  may exist a th ird  cycle, whereby th e  last tonem e le f t of the  

tone is reduced so th a t the  tone becom es com pletely toneless. 1 will com e to  th is 

point again la te r . Thus, eventually , as the cycle repea ts , two s itua tions may be the  

final resu lts. One, the a ffec ted  tone becom es contourless when only one tonem e is 

le f t behind; tw o, the tone is reduced to  zero or toneless when no tonem e of the  

original tone exists any m ore. C learly, the la t te r  s itua tion  im plies the  fo rm er. In a 

crude way, I may perhaps cap tu re  the  two situations in the  following co n tex t-free  

rules;

( 6 . 6 1 ) .  a .  T + c o n to u rle s s  
b . T + to n e le s s

These rules will be fu rth er discussed in the next C hapter.

So fa r  in this chap ter, I have laid out an analysis of M andarin tone sandhi,

based on th e  tonal represen ta tional schem e proposed in C hap ter 4. The core of

th e  analysis is the  Tone Reduction Principle. As has been dem onstrated , th e

assum ption of this principle yields fo r the firs t tim e a unified tre a tm e n t of all of

the  m ajor tonal processes w ell-observed in Mandarin. To conclude th is chap te r, I

would like to  point out a confusion in the analyses of M andarin tones. Under th e

presen t analysis, one can clearly  see th a t the re  are tru ly  tw o qu ite  d is tinc t types
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of tone sandhi processes on Mandarin tones, one due to a tim ing requirem ent, and 

the  o ther to  dissim ilation requirem ent. Both, however have been tre a te d  with the 

sam e th e o re tic a l mechanism, segm ental or non-linear. Such an undiserim inating 

way o f tre a tin g  these tonal processes cannot but overlook im portan t insights into 

these  processes.

In f a c t ,  i t  is probably co rrec t to  say th a t there are actually  only two real 

tone-sandhi processes in Mandarin: 3TS(B) and OTS. Of course, w hether this claim 

is ju s tified  depends on how one defines the  term  "tone sandhi". If the term  is 

defined as it  commonly is, th a t the  value of a tone a lte rs  because of the presence 

of th e  value of another tone in its  periphery, then only these two cases of 3TS(B) 

and OTS a re  tru e  tone-sandhi cases. This is because only these two involve the 

a lte ra tio n  of the  tonal value of a tone because of the tonal value of the tone 

b e fo re /a f te r  it .  Since in all the o ther cases, it is the mere presence of a tone in 

th e  periphery  and not the value of the  affec ting  tone th a t brings about the a l te ra ­

tion of th e  value of the  a ffec ted  tone, they probably should not be regarded as 

tone sandhi cases proper under such a definition of tone sandhi.

6.4 Notes to  Chapter 6

1 To fa c i li ta te  th e  reading of these rules, each of the four sandhi rules is also 

w ritten  in (ii)s w ith tone nam es.

2 In th is d isserta tion , the te rm s "u tte rance-fina l position," "final position" and 

"dom ain-final position" are  used interchangeably.

3 It should be noted, however, th a t these two rules (as well as the  two rules in

(6.3)) may give slightly d ifferen t readings of the process involved. While the 

ru le  in (b) m arks clearly  a process of insertion, the rule in (a) may or may not 

involve insertion: the re  may be m erely a tone-rep lacem ent process indicated. 

This d iffe ren ce  is, however, no t crucial here.
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4 Woo does not actually  use such abbreviations fo r her rep resen ta tion  of this 

form of Tone 3. Her original representation  is in fea tu re  m atrices (p. 45, see 

also § 2.7):

[ + l c w ]  [+ lo w ]  [ - l o w ,  - h i g h ]

5 As v/ill be discussed in the next chapter, this principle has opera ted  in o ther 

Chinese languages as well.

6 By "all Mandarin tone sandhi processes", I mean all the phonological tone-sandhi 

processes, which a ffe c t all the syllables in th e  re levan t con tex ts. These, how­

ever, exclude the  morphologically conditioned tone sandhi processes discussed 

earlie r in § 4.2.4, which a ffec t only a few frequently  occurring m orphem es.

7 It should be noted th a t Shih's use of H, L, M is exclusively fo r her acoustic  

study ju st c ited . It is not a phonological fram ew ork fo r tonal analysis.

8 In the rem aining sections of this chap ter, com parison will o ften  be made 

betw een th e  analysis 1 have proposed and th e  previous analyses. H owever, 

among these previous analyses, only th ree  have been found com parable as fa r  as 

Mandarin tones are  concerned. O thers are  e ith e r  follow ers of these  th re e , o r in 

an incom parable fram ew ork (e.g. Wang 1967, c f. § 2.4).

9 No com parison will be made betw een th e  p resen t analysis and Woo's w ith regard  

to  4TS, since Woo does not discuss this tone sandhi process.

10 See § 2.8.2 fo r an explanation of OCP.

11 This WFC will be discussed again la te r  in th is chap ter when it  com es to  the

neu tra l tone case.

12 The merging process suggested here is fu rth e r m otivated  by evidence from  

o ther Chinese languages to be discussed in C hap ter 7, especially  as i t  applies

to  level tones. However, in tu itive and m otivated  as the  process is, 1 have

found it defying a reasonable form alization , a t least w ithin th e  non-linear 

theory  the  p resen t analysis is couched in. What is needed is a  fo rm al phono­
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logical rule which says the sam e thing as do the words in (8.26). However, i‘. 

is net c lear to  me how this rule can be w ritten  within the present non-linear 

phonology (especially if it does not allow contour featu res). Due to the a n tic i­

pated  scope of this problem , I will not a ttem p t to solve it here. One may in 

any event have to  w ait fo r fu rth e r major advances in generative phonology in 

order to  solve this problem .

13 I have, in fa c t, found an a lte rn a tiv e  analysis for 3TS(B) to  the one 1 have ju st 

dem onstrated , assuming still the  Principle. Although, for the sake of uniform ­

ity  of the  analysis in accounting for all the sandhi cases addressed in th is 

chap te r, I have opted fo r the one just presented to  be included in the  package 

of the  theory I have proposed, it is nevertheless harm less to  present here the 

a lte rn a tiv e  approach. Future researchers might find some heuristic  value in it.

The existence of the a lte rn a tiv e  is a  resu lt of the re  being so many ways 

th a t the  OCP can opera te  (Yip 1988). The analysis just proposed presum es one 

of these: the OCP works to fix  rule output. In o the r words, it works a f te r  an 

OCP violation is produced by a rule. Although such an operation of the OCP 

is a  leg itim ate  one, the  OCP has also been found to  block the  application of a 

ru le which would otherw ise produce a violation (Yip 1988). Suppose th a t the  

la t te r  is in fa c t the case fo r 3TS(B), what then is the analysis? As seen in 

(6.20), TTR produces an OCP violation given (6.21). If the OCP has stepped in 

to  block its  application, w hat then is next? It seem s th a t th e re  must be an 

a lte rn a tiv e  rule to TTR, a ru le  th a t will perform  the  sam e function of tone 

reduction  designated by the Principle, but a t  the sam e tim e, will not produce 

an OCP violation. If, as 1 have argued, the surface form of the rule is LM, 

th is  ru le  should elim inate a L tonem e from the rep resen ta tion  of LLM. 1 may 

perhaps form alize th is ru le as follows:

Tone C o m p r e s s i o n  R u l e  (TOR)
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T T T
/  \  -  I /  _ _

t m ( x )  t m ( X )  t m ( x )

What this rule says is th a t two continuous, identical tau to -ton ic  tonem es 

will be collapsed into one if the ir common m other node T im m ediately  p re ­

cedes another T. As 1 discussed earlier, the identical tonem e clusters in Man­

darin are true  gem inates. If so, a deletion trea tm e n t of one of the L tonem es 

is not desirable. In any event, it would be hopelessly a rb itra ry  to  say th a t 

e ith e r of the two L tonem es is the one deleted , and th e re  is no good explana­

tion fo r th e  deletion of a medial tonem e in a tone in th a t co n tex t. On the 

o th e r hand, it seem s natural to  see th a t a longer curved tone is com pressed to  

V. sho rter c u r '^ i  tone whc there  is a lack of tim e.

Thus, giveu TCR, the process involved in 3TS(B) can be form alized  as fo l­

lows:

a a a a a aI I  I I  I I
rji iji T T T T

/ l \  / l \  + / l \  / l \  + /  \  / l \
L L M L L M L L H L L » L M L L M

\ /
L

A com parable situation  involving com peting rules (as the  TTR and TCR) is 

also discussed in a recen t study by Chen (1991). In th is study, Chen addresses 

ce rta in  tone sandhi processes in the  New Chongming d ia lec t of Wu. Chen finds 

in th is d ia lect th a t the re  a re  th ree  com peting tone sandhi processes which 

should necessarily  be in terp re ted  as tone repair s tra teg ies , since they  all can 

apply on th e  sam e sequence of tones, but yield d iffe ren t resu lts. And ju s t as 

TTR and TCR, these th ree  s tra teg ie s  com pete so as to  yield resu lts  th a t con­

form ing to  certa in  W ell-Formedness Conditions, among which is, no t surpris­

ingly, the  OCP.

14 The s tress  p a tte rn  is shown here using the techniques of m e trica l phonology.
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The basic idea is th a t the more the  grids, the stronger the s tress . Sec Lieber- 

man and Prince 1977, and Selkirk 1984 for details.

15 The fla tten ing  e ffec t of the 2TS (or ra th e r the fla tten ing  e ffe c t of the present 

analysis as a whole) will be fu rth e r discussed in C hapter 7.

16 T hat is. Tone 3 in its non-final form .

17 Dow does not provide the unit of these numbers. Presum ably, it is Hz of fun­

dam ental frequency.

18 It should be noted th a t 1 do not make the claim th a t th is rep resen tation  of

Tone 0 appears exactly  in the  lexicon. The assumption 1 adopt is instead th a t

th is rep resen ta tion  of Tone 0 appears a f te r  morphological or syn tac tic  s tress  

assignm ent.

19 See Note 6 to  this chap ter.



C hapter VU 

FURTHER EVIDENCE

7.1 Tem po and Domain Size: Cheng's S tudy

E arlier, in C hapter 1, in an a ttem p t to define the  focus of th is d isserta tion , I 

mentioned th a t the present study would not address specifically  M andarin tone 

sandhi on a larger-than-the-m in im al domain of the foot defined by prosodic pho­

nology. However, the results from the analysis proposed in the  p resen t study do 

seem to  re la te  to  certa in  findings made in studies within prosodic phonology. One 

such finding is th a t the domain of Mandarin tone sandhi is sensitive to  speech tem ­

po (Cheng 1973, Shih 1986). According to  Cheng, "when the  speed increases, the  

size of the  domain [for tone sandhi] increases (p. 53)." Below is a  classic case  f irs t 

discussed by Cheng (p.52) to  indicate among o ther things the  tem po-sensitiv ity  of 

Mandarin tone sandhi.

( 7 . 1 ) .  I [ l a o  l i ]  [mai [ h a o  j i u ] ] .  "Old Li buy go o d  w i n e . "

UR: 3 3 3 3 3
SR: a . (2 3) 3 (2 3)
SR: b ( i ) . ( 2 2 3) ( 2 3)

( i i ) . ( 2 3) ( 2 2 3)
SR; c . ( 2 2 2 2 3)

The above exam ple contains a com plete sen tence w ith five th ird -toned  mono­

syllabic words. The numbers 3 and 2 are  short fo r Tone 3 and Tone 2 respectively . 

Indicated  in th is exam ple is the fa c t th a t in norm al or slow speech, th e  3TS(B) pro­

cess (however defined) works only on a domain of a minimal size (a). As th e  ra te  

of speech  increases, however, the domain becom es increasingly la rg e r. Eventually, 

it covers the  maximal domain of the sentence (c).

- 190 -
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Why, then, does speed m atte r a t all in the determ ination of the domain size? 

This question has not been addressed previously. It is not clear Is  me, anyway, how 

this question could be answered in a principled way by previous analyses in which 

this tone-sandhi process is considered to involve merely the change of pilch co n ­

tour and not duration. However, when this tone sandhi is regarded as involving 

prim arily  a shortening process, a process of tone truncation as understood in the 

analysis I have proposed, the e ffec t of speech tem po on the size of the domain 

becom es explicable.

The explanation is th a t although in normal speech, tone sandhi only a ffe c ts  a 

tone within a minimal domain, as the speed increases, what was realized  to its  full 

length of th ree  tonem es (by being outside of the minimal domain) g e ts  less and 

less tem poral space, and up to  a certa in  point of the speech tem po, it becom es 

shortened to  the  ex ten t th a t its  la st tonem e is deleted; it thus becom es "pressed" 

into an existing sm aller domain e ither to its  right or to its  le ft (depending on the 

syn tac tic  and /or prosodic s tructu re), and thus loses its  s ta tu s  of being "dom ain- 

aloof." The ne t resu lt is th a t the original minimal domain is extended for the  san­

dhi process.

So fa r  in th is d issertation , I have argued fo r my analysis w ith synchronic ev i­

dence. H owever, th is  analysis is not lim ited  to  the accom m odation of synchronic 

tonal d a ta , but i t  seem s to  have diachronic im plications a*- well. If synchronically, 

a  single-syllable morphem e, no m a tte r in w hat tone underlyingly, should appear 

w ith a  one-tonem e tone in a  fixed morphological (or syntactic) environm ent, one 

should expect th a t  in the long run, this morpheme may turn out to  becom e a level- 

toned m orphem e. This is exactly  what has been found in Chen's (1989) and Shih's 

(1986) studies, which will be discussed in the  rem ainder of this chap ter.



192

7.2 Diachronie Evidence: Chen’s Study

Chen's (1989) study contains a historical account of certa in  tonal changes in 

Mandarin. Specifically, her study examines tonal changes in the reduplicated  

form s in Mandarin. By com paring en tries of reduplicated form s in four d ic tionaries 

representing  two separate  points of tim e, 1932 and 1963 to  be more specific, Chen 

finds ih a t in a reduplicated word of shape of XYY (the symbols X and Y each rep ­

resen t an individual syllable), the YY part may appear as any of th e  following five 

tonal shapes, YY, YO, 00, 10, 11 (Y represents a syllable w ith its  original tone; 0 

rep resen ts a syllable with a neu tra l tone; and 1 represen ts a syllable w ith Tone 1). 

S im ilar changes are found, though less frequently, in the YY p a rt of the  redup li­

ca ted  words of the shape XXYY. The following are some exam ples from  her da ta :

. 2 ) . t o n e s  o f YY

X Y Y I o r i g i n 1932 1963

e . x u e l i n  l i n  j 2 2 0 0 1 1 / 2 2
b . b â i mang mang | 2 2 2 2 1 1 / 2 2
c .  l à n yan g yang | 2 2 2 0 1 1
d . c h i l u o  i u o  1 3 3 3 3 1 1 / 3 3
e . z h i t i n g  t i n g  | 3 3 3 3 1 1 / 3 3
f . m i n g huang huang | 3 3 0 0 1 1 / 3 3
g . h ë i dong dong | 4 4 4 4 1 1
h . c h é n d i a n  d i a n  | 4 4 4 4 1 1
i . x i â n g  £u £u | 4 4 4 4 1 I

The num erals 1, 2, 3, 4 and 0 in the above stand fo r Tone 1 , 2 , 3, 4, and 0 

respectively . The slashes are  used to  mean e ith er the  num bers on the  le f t or th e  

num bers on the righ t, or both. T hat is, they  a re  used in an inclusive sense. Also 

keep in mind th a t though w ritten  apart in the  tab le , the th ree  syllables XYY form  

one single word. The separate  arrangem ents of them  in th e  tab le  is simply in tend­

ed to  fa c ilita te  an analy tic reading. What is illu s tra ted  in th e  above shows th a t 

th e  redup licated  syllables (i.e. the  YYs) of these th ree-sy llab le  words have all 

undergone a change in the ir p itch  values u ltim ate ly  to th a t of Tone 1, regard less
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of the lexical tones these syllables may originally have had. One ch a rac te ris tic  of 

these  three-sy llab le  reduplicated  words is tha t they can all be ch arac te rized  in 

te rm  of a dacty lic rhythm , as shown below:

( 7 . 3 ) .  X Y Y  
l o n g  s h o r t  s h o r t

In fa c t, in te rm s of duration, the Ys can be said to each contain one tonem e.

Now le t us consider what has caused the diachronic change. My explanation is

th a t these  Ys have been one-tonem ed in those fixed morphological positions for a

long-enough period of tim e. Namely, the Y morphemes, having appeared one-

tonem ed, and the re fo re , contourless, in th e ir stable morphological positions for a

h isto rica lly  long-enough period of tim e, began a t  some point to  lose to ta lly  their

original tonal iden tities, and becam e to  be regarded as level tones for the ir own

sake. Eventually they  m erged with the only level tone. Tone 1 , in this language.

A ccording to Chen, these Y syllables have gone through the following stages

of change;

( 7 . 4 ) .  O r i g i n a l  l e x i c a l  t o n e  -*■ Tone  0 Tone 1

This proposed path  of tonal change coincides precisely with th e  prediction of 

th e  change made by the  analysis I have proposed. The original tone, having 

becom e one-tonem ed, contourless neu tra l tone due to  a  shortage of tim ing, even­

tua lly  m erges with the only level tone. Tone 1, in the language. In a sense, if 

Chen's pa th  serves to  identify  the  d irection and the s tages of the change, my anal­

ysis confirm s it by fu rth e r explaining why the d irection and the  stages of the 

change. This is captured  below in (a) alongside of Chen's path  in (b):

( 7 . 5 ) .
a . O r i g i n a l  l e x i c a l  t o n e  + o n e - t o n e m e d

-*■ l e v e l  t o n e  ( m e r g in g  i n t o  Tone  1)

b . O r i g i n a l  l e x i c a l  t o n e  ♦  Tone 0 ■* Tone 1
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N otice th a t there is a minor d ifference betw een my theory and Chen's: my 

theory en tails th a t the path of change may, but does not have to , include the  

in term ediate  stage of Tone 0. The reduplicated  Y syllables, occurring in the  

durationally-short positions in the dactyl, may change right into a Tone 1 given 

enough tim e in history, since the one-tonem ed stage is also in itse lf  a level-tone 

stage which can theoretically  merge into Tone 1 all on its  own. This may perhaps 

explain the observation made by Chen th a t for many of these th ree-sy llab le  units, 

no docum entation can be found to  show th a t they were in the neu tra l tone a t any 

point of tim e in the course of the evolution, or th a t they have indeed gone through 

the neu tra l-toned  stage prior to becoming Tone 1. This lack of docum entation  may 

suggest th a t th e re  is a possibility th a t, a t least w ith some of these  observed cases, 

the tonal change has bypassed the Tone 0 stage and headed d irec tly  into the  Tone 

1 s tage.

In any case , no m atte r w hat the  exac t path  of developm ent, w ith or w ithout 

the Tone-0 stage , my theory would co rrec tly  yield a level tone, in this case Tone 

1 , as the u ltim a te  resu lt of the  change.

7.3 Diachronic Evidence: Shihfs S tudy

The resu lt of the analysis of tone sandhi developed in th is study also supports 

a theory  of tonal developm ent proposed by Shih (1986). As has been described p re ­

viously, th e  theory  1 have proposed works to  shorten  tones synchronically w ithin 

certa in  con tex ts  so th a t they may surface  phonetically one-tonem ed, and th e re ­

fore, contourless. D iachronically, these  shortened contourless tones may even tu ­

ally fossilize and becom e categorially  level tones in some fixed m orphological 

positions, as was shown in our discussion of Chen in the  above section . In fa c t ,  

these fixed morphological positions may be of a more general natu re ; they  may be 

simply the  non-final positions of a m ulti-syllable word.



195

S p ec if ica l ly ,  g iven the theory developed in this d issertation , it would be 

ex p e c te d  th at  in the long run, fo ss il iza tion  of the a f f e c te d  tones in the lex ica l  

words^ may tak e  p lace, the original tonal contours being lost for good. Two logi­

ca l  o u tco m es  may be ex p ec ted  from the fossilization:

( 7 . 6 ) .  a .  The a f f e c t e d  t o n e s  may become f i x e d  l e v e l  t o n e s ,

b .  More d r a s t i c a l l y ,  t h e  a f f e c t e d  t o n e s  may become  

c o m p l e t e l y  t o n e l e s s .

As will be shown below, both situations are found in the Chinese languages.

The losing for good of the original contours on the part of the a ffec ted  tones 

may eventually  bring about more d rastic  typological change of the tonal system of 

the  language. In particu lar, i t  may eventually c rea te  new species of tones whose 

domain is no longer confined to  th a t of a syllable but ra th e r, covers the whole 

domain of the  lexical word. Exactly this theory has been proposed previously in 

Shih (1986).

7.3.1 l iv o  Types o f Tonal Systems

In her 1986 Ph. D. d isserta tion , Shih develops a quite innovative theory of tone 

evolution. In the developm ent o f the theory, she firs t proposes an elegan t topo- 

logicad taxonom y of the  Chinese tones, based on a survey o f tonal da ta  from a 

v a rie ty  o f the  Chinese d ia lects/languages. According to  this taxonomy, the Chi­

nese languages are classified  into two types, syllable-tone languages and word- 

tone languages.^ In a syllable-tone language, tone melodies are typically found 

w ithin th e  domain of a syllable, while in a word-tone language, tone melodies are  

typ ically  found over the  domain of a lexical word. An exam ple of the form er is 

M andarin, and exam ples of the la t te r  are Shanghai and Mcnde (an A frican tone 

language of th e  Menda family).
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In Mandarin, Shih fu rther explains, the re  is an inventory of four tone melodies 

(i.e. four tones), and each Mandarin syllable is allowed one tone melody from  the 

inventory. No tone melody exceeds the domain of a syllable. On the  o the r hand, a 

word-tone language like Mende has a se t of five tone melodies (or five tones), but 

the domain of a tone melody is the word, irrespective of the number of syllables in 

the word. Since th e  Mandarin tonal system  is already a fam iliar case to  us, 1 will
O

only provide the re levan t Mende data  here. The data  are c ited  on p.39 in Shih. 

( 7 . 7 ) .
Tone
Melodics

1-Syllable
words

2-Syllable
words

3-syllable
words

( a ) H kô p é l é hâwàmà

(b) L kpà b è l è k p à k a l i

( c ) HL mbû ngi  l à f é l à m à

(d) LH mbâ f à n d é n d à v û l â

( e ) LHL mbâ nyàhâ n î k i l î

As shown above, th e  five Mende tones may each be realized  on a word of one, tw o 

or th ree  syllable(s). For exam ple, the tone HL is found "squashed" on a word of one 

syllable mbû, "stre tched" over a word of tw o syllables ngili and spread out in som e 

designated m anner over the  domain of a th ree-sy llab le  word fé làm à.

According to  Shih, although th e re  are  ex trem e cases like Mende and M andarin, 

m ost of th e  Chinese languages/dialects contain more or less both types of tone 

melodies, and thus, fall somewhere in betw een the two ex trem es. T ogether, she 

m aintains, these  languages/dialects form a  continuum . Given below is a  sim plified 

version of th is  continuum (see Shih, p. 83, fo r details):
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( 7 . 8 ) .
Yue d i a l e c t s

Mandarin  d i a l e c t s  I . .MSD.

Min d i a l e c t s

Wu d i a l e c t s  |  SH. .
<  >

O p
whe re  o  = p u re  s y l l a b l e - t o n e  l a n g u a g e s / d i a l e c t s  

p = p u re  w o r d - t o n e  l a n g u a g e s / d i a l e c t s  
MSD = Mandarin  a s  S ta n d a r d  D i a l e c t  
SH = S h a n g h a i

7.3.2 The H isto rical Developm ent

From the  m acroscopic viewpoint offered  by the continuum, Shih envisages a 

developm ental tendency in these languages, a tendency which, she says, neu tra l­

izes  syllable tones and gradually^ turns a language from a pure syllable-tone lan­

guage v ia an in term ed ia te  s tage  where both types of tones co-exist,^  to  eventually  

a w ord-tone language when the  syllable tones give way com pletely to  word tones.

Now, le t  me digress to  discuss a  historical change in the Chinese language 

much re la ted  to  the  p resen t discussion, in order to  fu rth e r fa c ilita te  understanding 

of th e  shortening theory  under discussion. A w e ll-a tte sted  theory  about the  Chi­

nese languages is th a t they  w ere once one monosyllabic language with alm ost 

exclusively monosyllabic lexical item s. However, history has since w itnessed a 

gradual increase in the num ber of m ulti-syllabic lexical item s in the  language 

(Norman 1988). H ence, today, the vast m ajority of Chinese lexical items® a re  

m ulti-syllabic (most of which are  dissyllabic compounds).

This s itua tion  can be seen by examining en tries  in any contem porary  Chinese 

dictionary , in which m ulti-syllabic en tries fa r exceed monosyllabic ones in num ­

ber. Exam ples of such d ictionaries are Xiandai Hanyu Cidian [Contem porary Chi­

nese D ictionary] (1979), Xinhua Zidian [New Chinese Dictionary] (1985), Han-Ying
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Cidian {Chinese English Dictionary] (1982), and Xinbian Xuesheng Zidian [Newly- 

Compiled Student D ictionary] (1989), to  nam e just a few.

Not only has the numbf.» of m ulti-syllabic words increased g rea tly  in the  Chi­

nese languages, cohesiveness among the com ponents of such words has also been 

g e ttin g  stronger. For exam ple, Norman (1988), talking about the developm ent of 

compounds in the language, rem arks:

"The d e g r e e  o f  c o h e s i o n  b e t w e e n  t h e  e l e m e n t s  o f  a compound  

i n  t h e  e a r l y  p e r i o d  was c o n s i d e r a b l y  s m a l l e r  t h a n  i t  became  

i n  l a t e r  t i m e s .  A compound term l i k e  shlltl ' t r o o p s '  c o n s i s t s  

o f  two i n d e p e n d e n t  f r e e  morphemes ,  shl ' a m i l i t a r y  c o n t i n ­

g e n t  o f  3 , 5 0 0  t r o o p s '  and lil ' a m i l i t a r y  c o n t i n g e n t  o f  500

m e n ' . .  T h i s  i s  q u i t e  d i f f e r e n t  from t h e  modern e q u i v a l e n t

o f  t h e  te r m ,  jündui, w he re  n e i t h e r  jûn ' m i l i t a r y ,  army' nor  

d u i  ' r a n k s ,  g r o u p ,  c r e w '  i s  s y n t a c t i c a l l y  f r e e ;  b o t h  o c c u r  

o n l y  a s  members o f  compou nds ,  and c a n n o t  f u n c t i o n  a l o n e  a s  

i n d e p e n d e n t  nouns  o r  a d j e c t i v e s . "  ( p . 86)

What has this developm ent to  do w ith the p resent discussion of tonal change? 

Well, i t  is obvious th a t a word tone (or melody) found over th e  domain of a m ulti­

syllable word is only a possibility when th e re  do exist m ulti-syllabic words; on th e

o th e r hand, no such tones should have been possible had the  language rem ained  

m onosyllabic. Thus, what m ulti-syllabification in th e  Chinese languages does is to  

yield a  necessary  condition for the  developm ent of word tones.

It should be pointed out th a t th is theory th a t m ulti-sy llab ification  of Chinese 

lex ical item s provides the necessary  condition for the p ro jec ted  tonal change is 

not my invention, 1 have only fu rth e r explained it .  It is f irs t suggested  by Shih. 

Specifically , Shih m aintains th a t, as the  process of m ulti-sy llab ification  proceeds.
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"the functional load of tones is reduced ..., and a t this stage, tonal neu tra liza tion  is 

made possible (p. 65)."

Now, le t  us re tu rn  to  Shih's theory of the tonal developm ent by firs t capturing 

roughly th e  essence of it as follows:

( 7 . 9 ) .  s y l l a b l e - t o n e  l a n g u a g e  w o r d - t o n e  l a n g u a g e

One of th e  m ajor contentions of Shih is th a t all tone sandhi processes can bo 

seen as being m otivated  by th is h istorical transition:

"The t y p o l o g i c a l  c h a n g e  from s y l l a b l e - l e v e l  m elo dy  t o  wor d-  

l e v e l  m e l o d y  i s  a g e n e r a l  t e n d e n c y  s h a r e d  by many l a n g u a g e s ,  

and I  wo u ld  a r g u e  t h a t  i t  i s  t h e  u n d e r l y i n g  f o r c e  t h a t  m o t i ­

v a t e s  t h e  v a r i o u s  t o n e  s a n d h i  r u l e s  d e s c r i b e d . "  ( p .  84)

Though she does not provide a detailed  analysis to sub stan tia te  th is theory of 

hers, she nevertheless provides much evidence to show th a t th e  tone sandhi pro­

cesses in Chinese serve to  neu tra lize  con trasts  among syllable tones. N eutra liza­

tion, according to  her, means the reduction of the number of possible tonal com bi­

nations. For instance, if a language has th ree  tones, it  would have 9 (or 3X3) 

possible tona l com binations on dissyllabic words. However, due to  the  historical 

neu tra liza tio n  process, th a t num ber 9 may be reduced to, say, 6 .

I find th a t  analysis of tone sandhi developed in the p resen t study entails 

exac tly  such a  neutra lization  function. In Mandarin, the re  are a to ta l of 64 (or 

4X4X4) tonal com binations on th ree-sy llab le  words. The tone sandhi rules of my 

analysis would reduce th a t num ber to  48 (or 4X3X4) if the a ffe c te d  medial tones 

are  shortened  to  one-tonem e (and if they  are  not merged toge ther yet). O therw ise, 

the  num ber may be reduced to  as sm all as 16 (4X1X4) if the a ffe c te d  medial tones 

all m erge to g e th e r to  become one and the  sam e level tone.
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Similarly, there  are a to ta l of 4X4 = 16 possible tonal com binations fo r tw o- 

syllable compounds in Mandarin if those ending in the neu tra l tone are d isregard­

ed. In very fa s t speech, th a t number might be reduced to  3X4 = 12 when th e

a ffec ted  initial tones are  neutralized to  only th ree  possibilities of reg is te r height - 

H, M, or L (and if the a ffec ted  tones are only shortened and not m erged to g e th e r 

yet). O therw ise, the number may be as small as four if the a ffec ted  in itia l tones 

a re  all m erged together. The above discussion im plies th ree  possible outcom es 

from the h istorical neutra lization  process under discussion (cf. 6.58, and 7.6).

(7.10)

a .  ( i ) .  The o r i g i n a l  t o n e s  l o s e  t h e i r  c o n t o u r s  b u t  n o t

r e l a t i v e  r e g i s t e r  h e i g h t .

( i i ) . T h e  o r i g i n a l  t o n e s  l o s e  t h e i r  c o n t o u r s  and merge  

t o g e t h e r  i n t o  on e  t y p e  o f  l e v e l  t o n e .

b .  The a f f e c t e d  t o n e s  become c o m p l e t e l y  t o n e l e s s .

As I will show la te r , all th ree  kinds of resu lts a re  found in th e  Chinese d ia le c ts / 

languages.

It seem s th a t the  tonal theory  I have developed provides fu rth e r substance to  

Shih's insightful but som ew hat skeletal theory. As can be expected  of any h is to ri­

cal developm ent of such a magnitude, the whole transition  from  a sy llab le-tone 

language to  a w ord-tone language should be ex trem ely  com plex. A num ber of p ro­

cesses may be discernable along the way; toge ther these  processes may be held 

responsible fo r the com pletion of the transition . M oreover, these  processes m ay 

in te ra c t in all ways possible. They may, fo r exam ple, e ith e r  work sim ultaneously 

in harmony or com peting w ith each o ther, or they  may work in chronological 

order. Also, these  processes may be subject to  various constra in ts  or f il te rs  of 

e ith e r a language-universal or language-specific natu re .
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W hatever the true  face of the transition, one process th a t does seem to have a 

p lace in it  is the neu tra liza tion  process. However, it seem s th a t even the n eu tra l­

iza tion  process as a whole has in ternal com plexity. As is implied in Shih (cf. Shih, 

C hapter 4), the re  may exist several types of neutra lization  processes. One neu­

tra liz a tio n  process discussed by Shih, for instance, re fe rs  to the historical process 

which has reduced the la s t syllable of many Mandarin dissyllabic compounds to  the 

bearing of the neu tra l tone. This neutralization process may be d iffe ren tia ted  

from  the  type of neu tra liza tion  process predicted  by the theory I have developed 

in th a t the  form er is prim arily  stress-induced while the la t te r  re la te s  mostly to  

speech  tem po.

Thus, i t  seem s th a t the neu tra lization  process understood in my analysis of the 

Mandarin tone sandhi is ye t another type of the presum ably several kinds of neu­

tra liz a tio n  processes, and form s an integral p art in the whole transition  from a 

system  of syllable tones to  one of word tones. Thus, to  avoid confusion in the 

exposition th a t follows, I will h e rea fte r re fe r  to  th e  neu tra lization  process pro­

je c te d  by my analysis as a fla tten in g  process. The term  "fla tten ing” implies th a t 

the  tones going through the process all becom e contourless, (m ergeable into the 

sam e level tone o r tones) or toneless. In a  ra th e r  general way, th e  process can be 

cap tu red  by the  following rules:

( 7 . 1 1 ) .  a . T > c o n t o u r l e s s  
b .  T t o n e l e s s

N otice th a t th is f la tten in g  analysis is ju st th e  diachronic version of my syn­

chronic analysis o f th e  tone sandhi processes in Mandarin. In what follows, I will 

discuss re levan t d a ta  from the  Chinese languages o ther than Mandarin to  dem on­

s tr a te  evidence in support of the fla tten ing  theory. These d a ta  a re  prim arily those 

p resen ted  in Shih in th e  developm ent of her theory  of tonal evolution (cf. Shih, 

C hap ter 4, pp. 66-84). In discussing Shih's data , I will also a tte m p t to  give a more 

d e ta iled  in te rp re ta tio n  of them  in light of the fla tten ing  theory I have proposed.
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7.3.3 Evidence from Xianyou

E arlier in this chapter, 1 pointed out th a t the synchronic fla tten in g  process 

(i.e. the  process e ffec ted  by th e  Tone Reduction Principle), working on a dissylla­

bic word, may in the long run lead the affec ted  tone of a dissyllabic word to  

becom e "perm anently" contourless. Evidence for such a change has been found in a 

Min d ia lec t called Xianyou (cited  in Shih, p. 71, from an ea il ie r  study by Dai 

1958).

Xianyou has been found to  have much more extensive tone sandhi processes 

than  Mandarin. One of the fundam ental d ifference betw een Xianyou and Mandarin 

tone sandhi is th a t in Mandarin, a derived tone is norm ally read ily  traceab le  to  its  

underlying tone, and there  is c learly  only one underlying tone fo r any derived tone, 

w hereas in Xianyou, a derived tone can have many underlying c ita tio n  tones.

A ccording to  Shih, Xianyou has seven c ita tion  tones, which to g e th e r allow a 

to ta l o f 49 (7X7) dissyllabic com binations. However, as she fu r th e r  points out, only 

23, or about half of the 49 com binations, do actually  su rface . The following Xia­

nyou d a ta  are  from  her (p. 71):

( 7 . 1 2 ) .

\  Y 
X \

1 1 
55 1 2 4  1 33 

_  1__1 _

1 1 1 
54 1 41 1 21 1 
_  1__ 1 _  _ 1

32 j

55
33

1 24 Y
1
1

41 33 Y
1 -------
1

1 ____1

24
21

1 1 41 Y 
| 5 5  Y|

. _  _ | ___ 1

32 54 Y
1------1

_  1

54 32 Y
1
1

_ 1 

32 Y|

In the  above, the column on th e  ex trem e le f t  are  the X tones (the f irs t tones) 

in the dissyllabic sequence XY, while the horizontal line on top  lis ts  the  Y tones
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(the second tones). In betw een the two axial lines are the  com binations of the X 

and Y tones. Among the firs t fea tu res  one would notice reading the  above chart is 

th e  invariab ility  of the Y tones, no m a tte r in what tonal com bination, the second 

tone of a dissyllabic word never changes (cf. the Condition of E x tra-m etrica lily  in 

6.55). A nother thing one cannot fail to  notice is of course the small number of 

tonal com binations.

Shih considers this much sm aller number of the surface com binations to  be 

due to  8 la rge-sca le  h istorical neu tra lization  process whereby the  initial tones in 

various tonal com binations are  collapsed to  but a few surfaces shapes. I believe 

Shih's in te rp re ta tio n  is essentially  co rrec t. However, Shih does not provide a 

deta iled  explanation for the  neu tra lization  process. For instance, the re  is one 

rem arkab le de ta il in the  Xianyou d a ta  th a t has not been explained in Shih. This 

de ta il concerns the fa c t th a t among th e  firs t tones th a t have m erged toge ther in 

th e  various com binations, about one half surfaced as the sam e level tone (33). 

Namely, five  o f the seven c ita tio n  tones are fla tten ed  into th e  sam e level tone 

(33) when appearing as the firs t of the  two tones. This p a rt of the Xianyou d a ta  is 

shown again as follows:
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( 7 . 1 3 ) . X Y -*■ X' Y

a . 55 55 33 55
55 24 33 24
55 33 33 33
55 54 33 54
55 41 33 41

b. 33 55 ■* 33 55
33 24 33 24
33 33 33 33
33 64 + 33 54
33 41 ♦ 33 41

c . 41 55 33 55
41 24 33 24
41 33 33 33
41 54 ->■ 33 54
41 41 * 33 41

d . 24 55 33 55
24 24 33 24
24 33 ♦ 33 33
24 54 33 54

e . 21 55 33 55
21 24 33 24
21 33 33 33
21 54 * 33 54

What is seen above is a |

rule:

( 7 . 1 4 ) .  w
/  \

o r :  T -*■ 33 /  ___  T

w here  w = a l e x i c a l  word  

How can one account fo r the existence of th is rule and its  wide application  

across tonal categories? This question, I think, should not be too d ifficu lt to  

answ er if my theory  of the fla tten in g  process is assumed. In ligh t of th e  fla tten in g  

theory , one can see th a t the tones of the f irs t syllables in these  re lev an t dissylla­

bic words w ere a t  one tim e u tte red  as contourless one-tonem ed short tones due to  

processes sim ilar to  the tem poral-controlled  Mandarin tone sandhi processes dis-
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cussed earlie r. These short tones eventually converge into the sam e level tone 

(33). Thus, within my theory, the origin of these Xianyou tone sandhi processes 

are explained.

It should be pointed out, however, th a t although my theory of the fla tten in g  

process covers a substan tial amount of the data which am ounts to  abo rt half of 

the  su rface form s of the various tonal com binations in dissyllabic words in the Min 

d ia lect of Xianyou, th e re  are nevertheless many o thers which it does not account 

for. Although I will not a ttem p t to  explain those o ther cases, it is nevertheless 

harm less to  specu la te  on the explanation th a t the answer must lie in the lexical 

diffusion theory  of Wang (1969). According to this theory, it is possible th a t d if­

fe re n t neu tra liza tio n  processes may be a t work sim ultaneously and com peting with 

one another.

7.3.4 Evidence from Zhangping

Q uite sim ilar evidence as seen in Xianyou is c ited  in Shih from Zhangping, 

another Min d ia lec t (Shih's da ta  are  from Zhang 1982a,b), as shown below:

( 7 . 1 5 ) .
\  Y
X \

1 1 
24 1 11 1 55 

__ _ |  _ 1
53

1 1 
31 1 21 1 

1 __

24
—  1 1 _ I I

11
21 33 Y 55 Y 1
55
31

53 21 Y

In co n tra s t to  Xianyou, Zhangping has six (ra ther than seven) c ita tio n  tones, 

allowing fo r 6X6=36 tonal com binations on dissyllabic words. However, tone sandhi 

collapses all of these  to  v irtually  th ree  types of com bination, 33 Y, 55 Y, and 21 

Y. Shih again co rrec tly  accounts for these data  by maintaining th a t they are the 

re su lt of a  la rge -sca le  h istorical neu tra liza tion  process. However, again th e re
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seem s to  be more to  this general observation. What then is th e  na tu re  of th is neu­

tra liza tion  process? Can anything specific be pinned down? The answ er to the  la t­

te r  question is yes. In fac t, the  Zhangping case is even more rem arkable than the 

Xianyou one for reasons th a t will soon be made clear.

In Xianyou, only about half of the data  are  accounted fo r by the  fla tten in g  

theory. Here in Zhangping, all the da ta  seem to fall out from it. Now le t us have a 

closer look: all the in itia l tones, no m a tte r in w hat position, fa ll into th ree  and 

only th ree  possibilities. But what exactly  are  these possibilities? 1 argue th a t they  

are  th ree  reg iste r tones d istribu ted  evenly over the p itch  range, HH (55), MM (33), 

and LL(21). R epresenting (21) as LL should not be surprising given th a t it  is nor­

mally the  case th a t a phonological low tone has a t the onset a slight fall (cf. th e  

norm al tre a tm e n t of the th ird  Mandarin tone discussed in § 4.2.3).

If the above understanding of the th ree  derived tones is co rre c t, th e  tonal 

phenom enon found in Zhangping dissyllabic words provides in teresting  evidence fo r 

th e  proposed fla tten ing  theory: all the  in itia l tones of the  tw o-syllable words in 

th is d ia lec t have becom e contourless, although they  have not all m erged into one 

and the  sam e tone but are  ra th e r  d istributed evenly over the  p itch  range as th re e  

level tones. In fa c t, the observation th a t all the six c ita tio n  tones m erge in to  

th ree  d iffe ren t level tones ra th e r  than a single one may perhaps rep resen t an e a r­

lie r  s tag e  of the developm ent. In any event, it is a logical outcom e of the  f la t te n ­

ing process as described in (7.10a-i).

7.3.5 Evidence from Fuzhou

Fuzhou is another Min d ia lec t, spoken in the  cap ita l c ity  of the Fujian prov­

ince. Like Xianyou and Zhangping, Fuzhou also shows extensive fla tten in g  of th e  

firs t tones in dissyllabic words. The Fuzhou d a ta  given below a re  from  W right 

(1983, p.67, who in turn  c ite s  Chen and Norman 1965).



207

(7 .1 6 ).
\  Y  1 1 
X \  1 44 1 52

1 1

1 1 
4 1 22 1 12 

1 1
1 3

1
242 1
____ I

1 1 
44 1

1

1 1 
!
1

—  !

1
12 1 44 Y

1

1
1 52 Y 
11

13 1 
1

1
1
1

1
242 1

1

1
1
11 1 

52 1 1 
-1 -  1

1
22 Y 

11 1 
2 2 / 1 3 1  
- - - - - - - - - - - 1- - - - - - - - - - - - - - - - - - - - - - - - - - -

1
1 35 Y 

- - - - - - - - 1 - - - - - - - - - - - - - - - - - - - - - -

In co n tra s t to Zhangping, Fuzhou shows evidence of a two-way merging of the 

in itia l tones in the  dissyllabic words. In particu lar, these in itia l tones have 

m erged e ith e r  into (44) or (22). On th e  surface, it seem s th a t only 22 of the 42 

com binations listed  fa ll into the  two way partition , but a closer look a t the  o ther 

tw o a lte rn a tiv es , (52) and (35), leads to  d iffe ren t conclusions. Now observe the Y 

tones a f te r  (44) and Y tones a f te r  (52). The form er are  all higher reg iste r tones 

(44, 55, 4), while the  la t te r  a re  all lower reg iste r tones (22, 12, 13, 242), a t least 

a t  th e  tona l onset. This kind of distribution of the two se ts  of Y tones is highly 

unlikely to  be a m ere coincidence. R ather, it suggests a rule-governed lower level 

phonetic a lte rna tion : the  high tone (44) rem ains high before high tones, but plum ­

m ets in p itch  (i.e. becom es 52) before tones whose onsets are  of low er reg is te r. In 

b rie f, (52) is derived from (44) when appearing before a low tone. If this line of 

reasoning stands, the  proposed fla tten ing  theory covers not ju s t 22 of the 42 com ­

binations, but 22+16 = 38 (or 90%) of the  42.

S im ilar argum ents can be applied to  the value of (35). It seem s th a t this value 

is a f te r  a ll derived. Now observe the la st line of the above ch a rt. The observation 

is th a t  th e  tw o X tones in th is la st line, (22) and (13), both low, appear as (22) 

befo re  th e  higher reg iste r Y tones of (44), (55) and (4), but as (35) before lower
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onset Y tones (22. 12, 13, 242). Such a tonal distribution is again to  be unlikely an 

a rb itra ry  resu lt. This unlikelihood becom es even more c lear when one rea lizes 

how natural it is for the derived X tone (22) to be a lte red  again by being before 

o ther tones of its reg iste r height.

Unlike (52) which is derived from (44) by way of a spreading/assim ilation pro­

cess, here a dissim ilatory process triggered  by OCP is involved, ju s t as th a t in 

3TS(B) discussed in the  last chapter. Specifically, the dissim ilation rule can be 

loosely form alized as follows:

( 7 . 1 7 ) .  22 + 35 /  ___  ( 2 2 ,  1 2 ,  1 3 ,  2 4 2 )

o r :  LL -*■ MH /  ___  L

( c f .  3 T S ( B ) ) .

If w hat 1 have argued for is co rrec t, the  Fuzhou dissyllabic tonal com binations 

show yet more evidence of the  operation of a to ta l fla tten ing  process. In p a rticu ­

lar, all the  in itia l tones w ere fla tten ed  phonetically  to  level tones a t  one tim e, and 

then m erged in two d irections to  eventually becom e e ith er (22) or (44) phonologi- 

cally.

7.3.6 Evidence from  Suzhou

Suzhou (cited  in Shih from Ye 1979a,b) belongs to  ano ther of th e  Chinese lan­

guages called  Wu, spoken in the city  of Suzhou in Jiangsu Province. So fa r, I have 

only c ited  evidence th a t shows the  neu tra liza tion  of the non-final tones in a  tw o- 

syllable words. The Suzhou d ia lect p resents evidence for the neu tra liza tion  of th e  

m edial tones of words of more than two syllables. Now, see th e  following d a ta  

from Suzhou (Shih, p. 73):



209

(7, . 1 8 ) .
a . (44) (52) (412) (412) (44)  (44) (44) (31 )

pe tsœo s i ka pe tsœo S i ka
sad sad world world "Les Mi s ér abl e s"

b. (13) (13) (13) (44) (13) (33) (33) (31 )
h id mae hy tç in h id  mae hy tç in

lamb wool wrap s c a r f "wrap s ca r f "
b. (13) (52) (3) -*■ (13)  (44) (22)

l e pae za? l e  pae za?
b l u e t r e a s u r e  s t o n e "sapphire"

According to Shih, all the medial tones have lost the ir original contours and have 

basically  becom e but tw o level tones: (44) and (33):

"[Suzhou]  t o n e s  i n  medi a l  p o s i t i o n s  a re  p a r t i a l l y  n e u t r a l ­

i z e d :  t he  melody c o n t r a s t s  are  l o s t  but  the r e g i s t e r  con­

t r a s t s  a r e  ma i n t a i n e d .  That i s ,  a l l  c ont our  t o n e s  are  s i m­

p l i f i e d  t o  l e v e l  t o n e s  o f  the  c o r r e s p o n d i n g  h e i g h t .  High 

r e g i s t e r  t o n e s ,  ( 4 4 ) ,  ( 5 2 ) ,  (412)  and (5)  a r e  n e u t r a l i z e d  to  

( 4 4 ) ;  l ower  r e g i s t e r  t o n e s ,  ( 1 3 ) ,  (31)  and ( 3 ) ,  merge to  

( 3 3 ) . "  ( S h i h ,  p.  72)

If Shih's observation is co rrec t, Suzhou presents fu rth er da ta  for the  fla tten ing  

analysis I have proposed. So fa r, a ll the four Chinese d ia lects 1 have shown appear 

to  give strong  evidence for our fla tten ing  theory. In particu la r, they provide ev i­

dence to  show th a t tones in the medial positions (or initial positions in the case of 

tw o-syllable words) may in the long run be fla tten ed  to level tones.

R ecall th a t the  fla tten in g  theory  has yet another pred ic ted  outcom e (7.10b), 

th a t is, th e  a ffec ted  tones may eventually  be com pletely reduced so th a t the syl­

lables th a t bear them  becom e underlyingly toneless. Logically speaking, a syllable 

can be regarded  as underlyingly toneless if one can prove th a t its  su rface tone 

com es somehow from  elsew here than  its  original c ita tio n  tone. There may be sev­

e ra l sources from  which this toneless syllable can acquire a su rface tone, from
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Lones on its  periphery by way of spreading, phonetic in terpolation , or by defau lt 

assignm ent. All these situations have been found in the Chinese languages. In the  

following, such evidence is adduced from Danyang and Wuxi.

7.3.7 Evidence from Danyang

Danyang, a northern Wu dialect, has been unanimously considered a language 

with word tones (Zhang 1989, Bao 1990, Yip 1989a,b, besides Shih 1386). A ccord­

ing to  Shih (citing from LU 1980), there  are six c ita tio n  tones in Danyang, (11), 

(33), (55), (24), (3) and (4), among which the two short tones (3) and (4) only occur 

in syllables ending in a final stop. Examples of these six tones, c ited  in Zhang 

(1989, p.64), are  given below:

( 7 . 1 9 ) .
a .  (33)  nan
b.  (24)  cha
c .  (5b)  hao
d.  (11)  man
e .  (3)  i ?
f .  (4)  i a ?

"south"
"tea"
"good"
"slow"
" one"
"medicine"

Besides th e  six c ita tion  tones, the re  are  also six word melody p a tte rn s  in th is 

d ia lect (data from  Shih):

( 7 . 2 0 ) .
d i s s y l l a b i c |  

1
t r i s y l l a b i c  | q u a d r i s y l l a b l e

a.  ( 1 1 )
1

( 1 1 ) 1 ( 1 1 ) ( 1 1 ) ( 1 1 ) 1 ( 1 1 ) ( 1 1 ) ( 1 1 ) ( 1 1 )
b.  (33) (33)  1 (33)  (33) (33 )  1 (33) ( 1 1 ) ( 1 1 ) ( 1 1 )
c .  (55) (55)  1 (55)  (55) (55)  1 (55) (55) (55) (55)
d.  (24) (55)  1 (24)  (55) (55)  1 (24) (55) (55) (55)
e .  (42) ( 1 1 ) 1 (42)  (11) ( 1 1 ) 1 (42) ( 1 1 ) ( 1 1 ) ( 1 1 )
f .  (42) (24)  1 (42)  (42) (24)  1 (42) (42) (42) (24)

'^wo fea tu res  a re  obvious concerning these word melodies. One, tones becom e 

identical from the second syllable on in cases of (a) to (e). Two, in th e  case  of (f), 

tones found on the dissyllabic word are  found a t  the  edges of a  longer domain (i.e. 

th ree  or four syllable words), whose medial tones are  iden tica l to  its  in itia l tone. 

There have been tw o analyses fo r these melodies. One analysis (suggested in Shih)
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assum es th a t the second elem ent of the initial tone spreads to  the rest of the 

tones. L et me take the  trisyllabic words with the  (d) and (e) melodies for an 

exam ple to  illu stra te  this analysis:

( 7 . 2 1 ) .
a . 0  0  0  o

/  \ ______/ _________ / ________ /  + (24)  ( 5 5 )  ( 5 5 )  ( 5 5 )
2 4

b.  0  o a  0
/  \ ______/ ________ / ________ /  (42)  (11)  (11)  ( 11)

4 2

Such an analysis covers all cases from (a) to  (e), but not (f).

A nother analysis is made specifically  for cases such as (f). This is the analysis 

proposed by Yip (1989a,b). M otivating an edge-in type of association (rather than 

le f t- to -r ig h t or r ig h t-to -le ft association) for non-linear phonology, Yip argues th a t 

th e  (f) ease is best analyzed in te rm s of association of the base melody shown on 

the  dissyllabic word to the two edges of the  domain, followed by the derivation of 

th e  m edial tones through le ft- to -r ig h t spreading of the initial tone:
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(7.22)
UR

o o | o o c | a o  a a
I I

0 o I o o I o o
/ \ / \ l / \  / \ l / \  / \
4 2 2 4| 4 2 2 4 | 4 2  2 4

a.  A s s o c i a t i o n  o f  Edges

o a i o 0 o | a o  a a
1 I I I  I I  I I
O o I O o I o  o

/ \ / \ l / \  / \ l / \  / \
4 2 2 4| 4 2 2 4| 4 2 2 4

b.  L e f t - R i g h t  Spreading

1 o o a I o o o o
1 1 /  I I I / /  I
I o o  I o  o
l / \  / \ l / \  / \
I 4 2 2 4 1 4 2 2 4

c .  T i e r  C o n f l a t i o n

I o 0 0 I o o o o
I I I I I I I I I
I o O O I o o o o
l / \ / \ / \ l / \ / \ / \ / \
| 4 2 4 2 2  4| 4 2 4 2 4 2 2 4  

Obviously, Yip's analysis of the  (f) ease can be applied to  th e  o the r five cases, 

if one wishes to  achieve a unified analysis fo r all of the  six word m elodies. For 

instance, one can say th a t the  base melody fo r (e) contains tw o tones: (42) (11). 

These tw o tones a re  anchored each  to  the two edges of the trisy llab ic  or quadri- 

syllabic word. This way, the d ifference betw een (f) and (a) to  (e) becom es reduci­

ble to  the d ifference in the direction  of spreading (i.e. the  second step  in the  

whole derivation). While in the (f) case, the  spre&ling is from  le f t  to  righ t, in th e  

re s t of the  cases, it  is from right to  le ft. Let me take the  (d) case  again to  illus­

t ra te  the la t te r  kind of spreading:
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(7.23).
a .  E d g e - i n  A s s o c i a t i o n

a o | a o a | a a o  o
I I I I  I I I  I
o o I O O I O O

/ \ / \ l / \  / \ l / \  / \
2 4 5 5| 2 4 5 S| 2 4 5 6

b .  Spreadi ng

I a  a  o I  o a o o
I I  \  M  I \  \  I
I O O I o o
l / \  / \ l / \  / \
I 2 4 5 5 | 2 4  5 5

It seem s th a t the  application of Yip's analysis on the six cases (which is prob­

ably superior to  the o ther analysis as it  accounts for all the cases) d iffers  from  the  

o the r analysis in the  trea tm e n t o f the  final tones. While with Yip's approach, the 

final tones are  acquired through in itia l edge associations, in the o the r approach, 

they  are  derived through spreading. D espite the d ifference betw een the two 

approaches, one trea tm e n t th a t is consisten t in both is th a t the  m edial tones are  

derived.

The fa c t  th a t the medial tones a re  derived from tones on one edge of the 

domain p resen ts  c lear evidence th a t the medial syllables are  somehow toneless. 

Why are  they  toneless in those con tex ts?  What happened to  th e ir  c ita tio n  tones 

th a t a re  s till traceab le  in the  d ia lec t?  These questions have not been answ ered. 

Within my theory , the answers a re  sim ple: th e  tones, appearing in the medial 

positions, are  poten tially  to  be f la tten e d  to  toneless tones. This situa tion , is 

m erely phonetic a t  f irs t, but in th e  long run becom es more perm anent and th e re ­

fo re phonological.
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7.3.8 Evidence from Wuxi

Wuxi is another Wu d ia lect th a t exhibits extensive use of word tones. A ccord­

ing to  Yip (1989a,b), Wuxi has four word-tone melodies: L(LH), (LH)L, L(HL) and 

H, each of which is found to  flank both sides of a domain of a word (also see § 

2.8.3). These melodies (Yip's da ta  are from Chan and Ren 1986a,b) are  described 

by Yip as follows: "the steep  contours are fixed a t the  ends: A has a rise  near the  

end, 3  has a rise near the  s ta r t ,  and D has a fa il near the end. O therw ise, th e  g ra ­

dients decrease with the length of the domain (Yip 1989b, p. 157)." P a tte rn  C, 

according to  Yip, "is mainly high throughout (p. 159)," Having decided on th e  

underlying melodic p a tte rn s  (i.e. L(LH) fo r P a tte rn  A, (LH)L fo r p a tte rn  B, H fo r  

P a tte rn  C, and L(HL) fo r p a tte rn  D), Yip proceeds to  an analysis of these  p a tte rn s . 

Her analysis is given below:

( 7 . 2 4 ) .
P a t t e r n  A;

a I o o 1 a  o  o I
/  \  I 1 /  \  I I /  \

L ( L H )1 L (L H ) I L (L H)

P a t t e r n  B:
c I o  o  I o o o|

/  \  I /  \  I I /  \  I
(L H )L | ( L  H) L I (L H) L

P a t t e r n  C:
o j o o I a  a  o IIII II
H I H I H

O
I
L

O O
/  \

(L H)

a
I
H

a  a
/  \  

(L H)

P a t t e r n  D:
O I O o  I O O  O I o

/  \  I I /  \  I I /  \  I I
L(HL)I L (H L ) 1 L ( H L ) |  L

O
/  \  

(H L)

Except P a tte rn  C, Yip's analysis tre a ts  th e  basic tonal p a tte rn s  seen in th e  

monosyllabic words (i.e. the words in the le ft-m o st column) as decom posable in to  

two parts , which are  f irs t of all fixed respectively  to  the  tw o ends of a  longer 

domain. This means th a t each of these th ree  tonal p a tte rn  s tre tch es  fu rth e r  out to
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f i t  an increasingly la rger domain. No m a tte r how big the domain, the two parts  of 

the  base are  always split and anchored on its two edges respectively .

What is of the most in te res t here is, however, the medial tones with regards 

to  w here they  are derived, fo r it is c lear tha t tonal values of these medial sy lla­

bles have nothing to  do with the ir c ita tion  tones (no m a tte r  what the ir c ita tion  

tones are). The actual tonal shapes of these medial syllables a re  in fa c t only d efi­

nable w ith re fe ren ce  to  the tw o tones on the edges. According to  Yip, they are  

acquired  through phonetic in terpolation, or they toge ther form a gradual tra n ­

sition  of th e  p itch  from one end to  the other.

If Yip's theory  is valid, th e re  is y e t fu rther evidence to  show th a t the a ffec ted  

tones, in th is case a ffec ted  m edial tones, no longer carry  any specific underlying 

tones in words, and th e  explanation for the lack of underlying tones is again 

a ttr ib u ta b le  h istorically  to  the  fla tten ing  process which a t  one tim e reduced these 

m edial tones to  toneless, a  s itua tion  th a t in the long run is fossilized. These medi­

al syllables, having lost th e ir c ita tio n  tones com pletely in th e ir  con tex ts, begin to  

acquire th e ir  surface tone values elsew here. In the p resen t case, these medial 

tones rece ive  th e ir  su rface  tonal shape through phonetic in terpolation  betw een the  

edges of a  domain o f a word, th e  consequences of which are  word tones.

7.3.9 Conclusion

In th is section , I have ventured  fu rth er into the realm  of the  diachronic im pli­

cations of th e  theory  of Mandarin tone sandhi 1 have proposed in th is d isserta tion . 

The re su lt o f this venture gives a  promising prospect (if not already  a reality) of 

placing Mandarin tone sandhi in a  more global con tex t in the tonology of the  Chi­

nese languages as a  whole. Guided by Shih's illum inating typology of syllable-tone 

versus w ord-tone system  and her theory of the  d irection of evolution from the fo r­

m er to  th e  la tte r ,  the  venture has led to  the increased visibility  of a  fine line in 

th is developm ental path  broadly sketched by Shih.
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What is seen in this fine line is a fam iliar ease of a phonetically-conditioned 

synchronic change a t  the beginning of the path term inating  in re la tive ly  perm a­

nent resu lts  where the previous phonetic conditions becom e no longer necessary. 

Mandarin tone sandhi, understood as being m otivated phonetically  in te rm s of tim ­

ing of speech, gives substantial indication th a t Mandarin is s till a t  the  beginning of 

this developm ental stage, a resu lt consistent with Shih's theory  (cf. 7.8). T hat 

Mandarin is s till a t the beginning of the  developm ental stage  is inu cated  c learly  

by the fa c t th a t the change charac te rized  by the fla tten ing  process (i.e. the  Prin­

ciple, from  synchronic perspective) is s till phonetically conditioned in th is lan­

guage; th a t is, all the individual tone sandhi changes e ffec ted  by th e  rule a re  s till 

synchronic processes.

Chinese d ia lects fu rther down the  developm ental path , on the o ther hand, 

exhibit evidence indicating th a t the fla tten ing  process th a t is s till operating  in 

Mandarin phonetically has already produced fossilized resu lts  no longer condi­

tioned phonetically . Evidence of such fossilization on in itia l tones of dissyllabic 

words a re  found in the  abundance in the  Min d ia lects of Xianyou and Zhangping, 

while evidence of such a diachronic change on the  medial tones of words of more 

than two syllables is obvious in th e  Wu d ia lects of Suzhou, Danyang, and Wuxi.

And guided by Shih’s diachronic theory , one may perhaps mai :ta in  fu rth e r  th a t 

the  h isto rical fla tten ing  process which s ta rts  synchronically on tones w ithin c e r­

ta in  prosodically defined con tex ts, as is the  case in Mandarin, tends to  reach  dis­

syllabic lex ical units f irs t before extending to  larger dom ains o f lex ical item s. 

Thus, th e  Min d ia lects being on the  middle reaches (cf. 7.8) of the  developm ent 

s tream  are marked by extensive fla tten in g  on the  in itia l tone w ithin the  domain of 

a dissyllabic word. A t this middle s tage , th e  d ia lects are  not ye t confidently  clas­

sified  as w ord-tone d ialects in view of an absence of more d ras tic  neu tra liza tion  

involving words of g rea te r length.
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The Wu d ia lects alm ost a t  the term inating  extrem e of th e  developm ent path  

show more com plete tone fla tten ing  within the ir lexical item s, no m a tte r  how long 

th e  lex ical item s are . At this stage, possible tonal com binations on m ulti-syllabic 

words are  m ostly fla ttened  to  but a few  tonal melodies, v/ilh the underlying medi­

al tones com pletely  deleted and new tones from other sources d istribu ted  in their 

p lace. The ne t resu lt is the em ergence of true  word tones.

7.4 N o tes to  Chapter 7

1 Lexical words are  necessarily w ithin tone sandhi domains (Shih 1986), especially 

fo r Chinese languages o ther than Mandarin.

2 E arlier in C hapter 4, I made a working distinction betw een the te rm  "tone" for 

syllable tones and "melody" fo r word tones. As 1 explained th e re , this d istinc­

tion is m erely adopted to  avoid unnecessary confusion in the exposition in this 

p a rticu la r d isserta tion , and not tre a te d  as an absolute th eo re tica l guideline. In 

th is section , following Shih, the  tw o te rm s may be used in terchangeably  when 

no confusion arises.

3 The Mende d a ta  w ere f irs t described in Leben (1973). A fte r being c ited  by 

Goldsm ith (1979) as a  strong evidence fo r autosegm ental phonology, these d a ta  

have appeared  in numerous studies afterw ards.

Following convention in the  tonal studies of A frican languages, the d iacri­

tic s  ' *'•, and are  used exclusively here for these Mende d a ta  to  stand  for

high, low, falling , and rising tones respectively .

4 Shih believes the change is in the  manner of lexical diffusion (Wang 1969, Chen 

and Wang 1975 and many others). The theory  of lexical diffusion was developed 

by Wang (1969), and it  says basically  th a t

" p h o n o l o g i c a l  c h a n g e  may b e  im pl em ent ed in  a manner t h a t  

i s  p h o n e t i c a l l y  a b r u p t  b u t  l e x i c a l l y  g r a d u a l .  As t h e
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c h a n g e  d i f f u s e s  a c r o s s  t h e  l e x i c o n ,  i t  may n o t  r e a c h  a l l  

t h e  morphemes t o  w hi ch i t  i s  a p p l i c a b l e . "  (Wang 1 9 6 9 ,  p.

9 )

For a detailed  description of the  theory, please re fe r to  Wang him self.

5 According to  Wang (Wang 1969), th is stage  should be marked by a com petition  

for survival by both types of tones.

6 The ex ac t num ber of m ulti-syllabic lexical item s may vary from  one Chinese 

language to  another. For instance, it is said th a t Mandarin has more dissyllabic 

item s than C antonese. The d ifference is, how ever, insignificant and negligible 

in the p resen t discussion.
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