ON THE NATURE OF MANDARIN TONE AND TONE SANDHI

Hua Lin

Bachelor of Arts, Lanzhou University, 1982
Master of Eduecation, University of Victoria, 1987

A DISSERTATION SUBMITTED IN PARTIAL FULFILLMENT
OF THE REQUIREMENTS FOR THE DEGREE OF

ACCTTETED DOCTOR OF PHILOSOPHY
[ .Y R T A N e T R N .
ATULTY ot s in the Department
of
—_ e g e Linguisties
. ODEAN
ATE : / . /2 —;(-/—-3 We accept this dissertation as conforming

to the required standard

Dr. Barry Fj Cgrlson, Supefvisor (Department of Linguistics)

Dr. Thamaes E. Hukari,\Department®L-Member (Department of Linguistics)

Dr. James Arthurs, DeparthﬁtalWr’(Department of Linguisties)

Dr. Daniel J. Bryant, Outside Member (Depastment of Pacific and Asian Studies)

Dr. William S-Y. Wang, Extérnal Exdminer (Universit§ of California at Berkeley)
© Hua Lin, 1992
UNIVERSITY OF VICTORIA
1992
All rights reserved. This dissertstion may not be reproduced

in whole or in part, by mimeograph or other means,
without permission of the author.



Supervisor: Barry F. Carlson

ABSTRACT

Traditional representations of Mandarin tones have provided valuable desecrip-
tions ¢ Mandarin tone sandhi processes. However, none of them has been able to
to associate these processes in a principled way, or to explain why they occur at
all. In contrast, | have proposed in this dissertation a unified analysis of Mandarin
tones and tone sandhi, with an emphasis on the revelation of tile nature of these
tones and processes. Specifically, I have found that Mandarin tones are most opti-
mally represented as follows:

(0.1) Tone 1l Tone 2 Tone 3 Tone 4 Tone 0

c c c o

I | | I
T T T T
/1IN /1IN /1IN /N
H H M
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|
T tonal tier
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H M H LLM H L

H L toneme tier

Under such a representation, all Mandarin tone sandhi processes (i.e. the sec-
ond, third, and fourth tone sandhi processes, and the neutral tone sandhi process
that has been uncovered in this study) can be uniformly accounted for by the fol-
lowing Tone Reduction Principle:

(0.2). Tone Reduction Principle
Clause A:
In normal speech, reduce a tone by one toneme iff it is
immediately followed by another tone within the same
prosodic foot.
Clause B:
In fast speech, reduce a tone by one toneme iff it
is immediately preceded by another tone, and at the

same time immediately followed by another tone within
the same prosodic foot.
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This Tone Reduction Principle functions tc shorten a tone in duration by the

following implementation rules:

(0.3). T T T
VAN - /1% + /N ST
tml tm2 tm3 tml tm2 tm3 tml tm2
T T T
/ \ + £\ o+ | /T 7
tml tm2 tml tm2 tm2

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

following derivations:

(0.4). a. The fourth tone sandhi (4TS)

b. The third tone sandhi:A (3TS(A))
T T T T T T
/1N + /% * /N

LLM LLM L L

c. The third tone sandhi:B (3TS(B))

T T T T

T T
/1IN /1N AL /N + /N /I\
LLM LLM LLM LLM LL LLM

d. The second tone sandhi (2TS)

T T T T T T T T T
/1N +  Flx +

M HH M HH H

e. The neutral tone candhi (0TS)
T T T T T T
/N | + /1% | +/ N\ |
LLM L LLM L L L L
While the implementation rules in (0.3) produce grammatical results in all oth-

er cases, they yield outputs, in the cases of 3TS(B) and 0TS, that violate the fol-

lowing OCP related, Mandarin specific WFC:
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(0.5). * T T
1% ¥
X X

where Y = H, M, or L

Therefore, these two outputs obligatorily undergo the following OCP repairs

{(a) for 3TS and (b) for 0TS):

(0.6). a. T T
% 4
L L
v
M
b. T T
% FIx
L L
M

in brief, all the Mandarin tone sandhi processes are fundamentally tone reduec-
tion processes, the results of which may be subjected to further modification
should they turn out to be violations of certain WFCs. In addition to the rules and
derivations presented above, the analysis proposed also contains a theory of
tonemes as timing units, 8 theory of Mandarin syllable weight and quantity, and a

theory of the diachronic implications of the analysis.
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Chapter |

INTRODUCTION

The most well-known feature of the Chinese language is probably that it is a
language with phonemic tones. Although Chinese tones (or tones in languages in
general) have suffered relative neglect in the history of generative phonology, the
last decade has witnessed a steady growth of interest in their study. Largely
inspired by the recent theoretical advances made in generative phonology, in par-
ticular, by the advent of non-linear phonological theories such as autosegmental
phonology (Goldsmith 1979, 1990, Lieber 1987), metrical phonology (Liberman and
Prince 1977), and prosodic and sentence phonology (Selkirk 1978, 1984, 1986;
Kaisse 1985, Kaisse and Zwicky 1987, McCarthy 1982, McCarthy and Prince 1986,
Nespor and Vogel 1983, 1986, Vogel 1984, Zwicky 1985), this increased interest has
resulted in a sizable number of studies being condurtied with an exclusive focus on
Chinese tones.

Within the fields of prosodic and sentence phonology, for instance, Chinese
tones and their well-noted sandhi processes have been re-investigated, this time,
from a more global perspective. Earlier, Cheng (1973) had made the bewildering
observation that although Mandarin tone sandhi processes always occur within an
isolated string of two syllables, their application becomes something of a puzzle
when more syllables are added to the string. Specifically, when the string becomes
longer, the application of the tone sandhi rules becomes somechow controlled by
the surface syntactic structure. Despite the intriguing nature of Cheng’s observa-

tion, the syntax-tone relation has remained elusive and intractable for two dec-
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ades, due apparently to the lack of & viable tcol for its study. This situation, how-
ever, has greally changed since the theories of prosodie and sentence phonology
came into being. Armed with these theories, many studies have been conducted,
probing into the syntax-tone relation not only in Mandarin but in other 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 muech to the current understand-
ing of the interaction in question. For instance, one major understanding that has
been advanced by these studies is that Chinese tone sandhi rules do not exactly
apply on syntactic brackets, as they had been thought to, but ratiier, on some kind
of an intermediate prosodic structure completely or partially projected from the
syntactie structure.

Besides being approached externally in terms of the domsins of their sandhi
behavior, Chinese tones have also been tackled from within. The age-old question
of how Chinese tones should be most optimally represented by a phonological fea-
tural system is raised again in light of the newly-developed autosegmental phonol-
ogyv. Not exactly surprisingly, the inquiry in this direction has led to the conclusion
that Chinese tones are essentially autosegmental (Yip 1980a). A concept newly
developed by Goldsmith (1979), the term "autosegmental" refers to the state of a
phonological feature not behaving completely in accordance with the rest of the
features, but show:ng independent or autonomous traits. Since Yip's pioneer work
in 1980 (i.e. 1980a), there have been a number of studies on the internal structure
of Chinese tones (Yip 1989a,b, Bao 1990, Shen 1985, Packard 1989, Zee 1991).

In spite of the increased interest and the large number of studies that have
emerged us a result of it, a review of the literature still reveals some problems (or

gaps) in the study of Chinese tones. Generally speaking, tones can be approached
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from at least two different perspectives. They can be studied in terms of their
internal representation, or they can be tackled in terms of their sandhi processes.
The sandhi processes can themselves be approached in two fashions. They can be
analysed to w.nswer the question of where they actually occur in a phrase or sen-
tence. Alternatively, they can be examined 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 at all within those specifiable
domains.

However, for some reason or other, the overwhelming majority of the recent
studies on Chinese tones focus exclusively on the problem of the domains of Chi-
nese tone sandhi, conducted within the prosodic and sentence phonology. Relative-
ly few examine the internal representation of Chinese tones. In addition, none of
these studies has attempted to explain why Chinese tone-sandhi processes occur.
Although it may be true that the studies of the tone-sandhi domains may, {0 a
large extent, ignore the internal structure of the pertinent tone, the exact shape
of the tone sandhi rule for which the domains of application are sought crucially
depends on an optimal representation of the pertinent tone. Such a relation
between representation and processes is due to an understanding recently reached
in non-linear generative phonology. According to this urderstanding, phonological
representation is more fundamental than phonological processes in the sense that
configuration of adequate rules of phonological processes (such as tone sandhi
rules) crucially depend on an optimal representation of the elements (such a- tone)
involved in the phonological processes.

Ancther general problem in the studies of Chinese tones is that most of the
studies cover in theory all of the tonal systems of the Chinese languages.

Although such a coverage within a single work of the varied (though closely relat-
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ed) languages may not in iiself present a problem, it does point to a lack of serious
efforts in more focused, in-depth studies of just one of the languages covered
under the proposed theories. One major characteristic of these recent studies is
that they are all theory-driven, which is r.ot surprising given that they are all
inspired by the relatively recent availability of non-linear phonological theories.
Being theory-driven is again not questionable in linguistic studies. However, when
a study is both theory-driven and at the same time targeted at a large array of
various (though closely-related) languages, the validity of the theory emerging
from it may need to be further verified. One natural way to verify such a theory
is, of course, to eonduct in-depth studies of the individual languages covered by it.

The general purpose of this dissertation is defined accordingly. It is to conduet
an in-depth study of one of the Chinese lang..ages: Mandarin. Specifically, the pur-
pose is twofold: to investigate (1) the nature of Mandarin tones, namely, the rep-
resentational aspect of Mandarin tones, as well as (2) the nature of Mandarin tone
sandhi processes.

As implied in the above discussion, the representational aspect of Mandarin
tones has not received substantial, close-up study in generative phonology. Fur-
thermore, no studies have dealt with the exact nature of the Mandarin tone sandhi
processes, though much has been theorized with regards to where, given a string
of syliables, they will occur. However, the fact that Mandarin tone sandhi varies
in nature from tone sandhi in other Chinese languages has been noted in several
studies (Chen 1990, Zhang 1989 among others). But what exactly is meant when
Chen remarks that Mandarin tone sandhi processes are basically phonetic in nature
while those in other Chinese languages are not? To answer this question, it is
obviously necessary to know first of ail the true nature of Mandarin tones and tone

sandhi processes.
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The organization of this dissertation is as follows: the remaining sections of
this chapter provide some preliminary information about the focus of this study
and the data-transcription conventions adopted in it. In Chapter 2, a general sur-
vey of the literature on tonal representation is conducted. One study briefly
reviewed (see § 2.6) has special importance to the present study. It is Goldsmith's
(1879) Autosegmental Phonology. In fact, the review of Goldsmith's work is also
meant to introduce the basic theoretical framework used in the analysis proposed
in this dissertation. Within the literature on Chinese tonal representation, Yip's
(1980a) work stands out as virtually the only one that is both comprehensive and
conducted within the current non-linear phonology. However, it is demonstrated
in Chapter 3 that Yip's four-level, register-feature tonal system lacks motivation
from Mandarin. Further, in Chapter 4, 5 and 6, it is shown that Mandarin tones are
best analysed in terms of a three-level system, with which a unified analysis of
the Mandarin tone sandhi rules beecomes for the first time possible. The three-
level system is spelled out in Chapter 4. Chapter 5 discusses an important theo-
retical concept, a concept concerning segment timing. Tbis concept constitutes an
integral part of the theory proposed in Chapter 4. Chapters 6 probes into the
nature of the Mandarin tone sandhi processes, and a unified account of them is
proposed in it. Further support for the proposed Mandarin tone sandhi analysis is
drawn from elsewhere, including historical evidence that involves other Chinese

languages. The discussion of this further evidence is provided in the last chapter.

1.1  The Chinese Languages
There has been much controversy concerning whether to speak of the Chinese
language in the singular or the Chinese languages in the plural. It is generally

known that Chinese has eight branches. The controversy is hence over whether to
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regard the eight branches as dialeets of a single language or languages themselves.
The major argument for the latter position is based on the Criterion of Mutual
Intelligibility (Steinbergs 1987). By this criterion, two linguistic entities are dia-
ieets if they are mutually understandable; otherwise, they are languages. Since the
eight branches of Chinese are mutually unintelligible, they should then be regard-
ed as languages.

An argument for the opposite position is that these branches of Chinese are
mutually unintelligible primarily because they have significantly different phono-
logical structures. When it comes to morphology and syntax, relatively little dif-
ference is found among them. Other arguments for the opposite position are
drawn on language-external factors such as that all these branches share the same
written form, and that all the speakers of Chinese are of the same ethnic origin,
sharing the same history and culture (cf. Baxter 1992, DeFrancic 1984, Ramsey
1987).

I do not wish to join this argument here. In this particular study, I will use
"the Chinese languages" in the plural form. This choice is made in light of the
considerations that the present study is a phonological study (and not a morpholog-
ical or syntactic one), and the fact that, as just mentioned, these branches of Chi-
nese are significantly different phonologically. The choice of the plural form also
reflects a practical consideration: I can then refer to the sub-branches of one of
these Chinese languages as dialects, thus avoiding unnecessary confusion that is
likely to result if the term "dialect" is used for items at both levels. The follow-

ing illustrates my use of the terms "dialect™ and "language".



(1.1).

The Chinese Languages and Dialects

Languages

Dialects

Mandarin
(Northern Diailect)

Mandarin
(Standard Dialect)

Mandarin (Beijing)

Others

Wu

Shanghai

Others

Gan

Nanchang

Others

Xiang

Changsha

Others

Hakka(Kejia)

Meixian

Others

Southern Min

Xiamen(Amoy)

Others

Northern Min

Fuzhou

Others

Yue

Guangzhou(Cantonese)

Others




1.2 Mandarin as Standard Chinese

The list of the Chinese languages and dialects given in the previous section
reveals one problem. That is, the term Mandarin has been used simultaneously to
mean three things: Mandarin as one of the Chinese languages, Mandarin as the
Standard Dialect, and Mandarin as any individual dialect (such as Beijing) of the
Mandarir ianguage. A question thus arises here as to what I mean by claiming
that the present study focuses on Mandarin. Although the demarcation may not be
terribly necessary when a morphological or a syntactic study is concerned, it is
rather important in a phonological study. Especially in terms of tonal categories,
tonal values and tone-sandhi phenomena, Mandarin as a language can be quite dif-
ferent from other Chinese languages. For instance, Mandarin has categorically
four tones, but Cantonese, a Yue dialect, has as many as nine. Mandarin tone san-
dhi processes have been observed to be basically phonetie in nature, while tone
sandhi processes in other Chinese languages may relate to morphology. Even the
dialects within the Mandarin language can differ greatly in their tonal shapes and
tone sandhi processes. Although tone sandhi processes in the language of Manda-
rin may share the common feature of all being phonetic in nature, they neverthe-
less may be quite different from dialect to dialect.

In this study, the focus is truly on Mandarin as the Standard Dialect (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 the Peo-
ple's Republic of China as a dialect whose pronunciation is based on that of the
Beijing dialect (though not identical to it), and whose morphology and syntax are
based on the Mandarin language as a whole. This standard dialect is the dialect
used by the various broadcasting media, and is widely in use everywhere in China.

In the non-Mandarin areas, it is normally used as a "second language". In this dis-
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sertation, I will use the term Mandarin specifically for MSD, unless otherwise not-

ed.

1.3 The Minimal Domain

As | mentioned earlier, linguists have found that Mandsrin tone-sandhi pro-
cesses do not just occur wherever their structural descriptions are met; rather,
they occur in some designated fashion on a prosodie structure built comyletely or
partially on the surface syntactic structure. One area of study on Mandarin tones
is thus to determine exactly how this intermediate structure is built on a given
string of syliables, so as to find out where exactly on this string these tone sandhi
processes actually occur. Earlier, I have also mentioned that one of the specific
purposes of this dissertation is to explore the nature of Mandarin tone sandhi.
Such a focus of investigation means that I am interested in why Mandarin tone-
sandhi processes happen rather than where they happen. In other words, the
present investigation is limited to the minimal domain of Mandarin tone sandhi.

What then is the minimal domain of Mandarin tone sandhi? Can one character-
ize it? And how? These questions are easily answered if the strings under serutiny
contain only (isolated) two-syllable words or phrases (or three-syllable 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 themselves. How then can one define
the minimal domain on longer strings? Fortunately, this d.finition has been pro-
vided by studies within prosodic and sentence phonology. In these studies (Shih
1986 many others), this minimal domain for Mandarin tone sandhi has been defined
as a prosodie foot.

According to Shih, the prosodie foot is built by the following three rules (p.
1i0):
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(1.2). Fcot Format:on Rules

a. Immediate ~Zonstituency:
Link immediate constituents into dissyllabic feet.

. Duple Meter:
Scanning from left to right, siring together unpaired
syllables into binary feet, unless they branch to the
opposite direction.
c. Triplie Meter:
Join any leftover monosyllable to a neighboring binary
foot according to the direction of syntactic branching
to form a superfoot.
Although controversy still exists in the exact details of the formation of & prosod-
ie foot, this controversy need not coneern us here. The present 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 that it is already optimally defined in prosod-
ic and sentence phonology.

There is one more clarification that needs to be made here regarding the min-
imal domain of a foot. As Cheng (1973) has observed, the domain of Mandarin
tone sandhi becomes larger as the tempo of speech increases (ef. § 7.1). This
means that given enough speed, all the syllables (no matter how many) in a multi-
syllabic sentence may be compressed into one single do:nain. In order to keep the

present study within its proper limits, I will consider primarily the minimal domain

of a foot under slow or normal spesch rate.

1.4 Data Transcriptian

Unless otherwise noted, the Mandarin data presented in this dissertation will
be transeribed in the writing system of Hanyu pinyin (henceforth pinyin), the stan-
dard Romanized writing system officially adopted in 1958 in the People's Republic
of China. For the last ten or so years, this system has become quite popular

among linguists of Mandarin. Ir fact, it has virtually become the only system of
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transcription in Mandarin linguisties. In this dissertation, not only will my own
Mandarin data be presented in this system, Mandarin data cited from earlier stud-
ies oresented in other systems (e.g. Chao, 1968) will also be presented here con-
verted to pinyin - unless otherwise noted. The International Phonetic Aiphabet
symbols will also be used alongside of pinyin, where their =e becomes necessary.

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

square brackets [J).




Chapter I

A REVIEW OF PREVIOUS STUDIES ON TONE

2.1 Introduction

One of the most important theoretical advances made in recent generative
phonology lies in its shift of focus from rules to representation. The idea is that
only if the representation is correct can optimal rules be formalized; the reverse
is, however, not true. The literature review conducted in this chapter focuses
accordingly on the phonological representation of tones, especially, of Chinese
tones.

A number of relevant issues have been explored in the literature on tonal rep-
resentation. Among them is, first of all, what constitutes a tonal feature. Specif-
ically, the question concerns: should the universal set of tonal features contain
unitary contour features such as [rising] and [falling], or should it eontain only reg-
ister (or level) features such as [high] and [low]? In the current non-linear phonol-
ogy, this is a question of whether the contour tones should be regarded as indivisi-
ble units describable in terms of unitary contour features, or be seen as being
composed of a mere sequence of level tonemes describable only in terms of regis-
ter features. These two positions are illusirated below using the Mandarin rising
tone as an example.

(2.1). Example
ma
Representation

a. LH b. [+rising]

~-12 -
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Traditionally, the (b) type of approach was widely adopted (e.g. Pike 1948, Eli-
melech 1974, Schuh 1978), particularly with regards to Chinese tones (Wang 1967).
However, this approach came under serious attack in 1969 by Woo, who proposed
the (a) type of approach instead, basing her proposal on evidence from Chinese.
The central claim of the (b) treatment was further challenged by Goldsmith in his
Autosegmental Phonology (1979),1 with evidence from African tones. Yip (1980a),
following Goldsmith, has developed the first non-linear representation of Chinese
tones, and just as in Goldsmith, her representation treats the contour tones as
being composed of level tonemes.

In recent years, however, a third approach has been proposed by Yip (1989a,b)
in an attempt to solve the problematic cases that cannot be reasonably handled by
a level-primitive-only analysis. The third approach is, in a sense, a compromise: it
is less strong than either of the two former positions, with the basic claim that
although at one level, contour tones are best accounted for in terms of sequences
cf level tones, they may be describable at another level only if treated as primi-
tive units.

Besides the issue of the contour tone treatment, another important focus of
studies in the area of tonal representation concerns the question of how tonal fea-
tures can best be configured in the phonological representation. This is the ques-
tion which eventually led to Goldsmith's (1979) revolutionary modification of the
generative approach to phonological feature representation. The majer question
addressed in Goldsmith is whether the tonal features in some languages (or rather
certain features, not necessarily tonal, in some languages) should be granted
autonomous status and represented separately from the rest of the features. The
raising of this question is in itself quite unconventional, as it implies that features
after all may not necessarily always be bundled together within the same sequence

of feature matrices.
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This question, however, has been considered resolved after Goldsmith's
insightful work and many subsequent studies within the framework developed by
him. These studies have argued cogently and repeatedly with evidence from vari-
ous languages that tonal features (as well as some other non-tonal features) often
need to be represented separately from the rest of the phonological features.
Although the debate over the possible autonomous status of the tonsl features in
the representation is largely settled, the possibilities brought about by such a posi-
tion lead to new questions to be answered. One such question jis: if a tone is auto-
segmental in a language, what then is the tone bearing unit (TBU) in that lan-
guage? Is it, say, the vowel or the syllable? Again, let me take the Mandarin
second-toned morpheme ma "hemp" for an example to illustrate the difference
(The arrows of the shape <- are used simply to highlight the features relevant in
the present discussion.):

(2.2). Level Treatment

(ii).

Contour Treatmentc

(i).

a. segmental treatment

m a
|+cons| |—cons| |+cons| {-cons|
|+son | ]-hi | |+son | |-hi |
|+nas | |+lo | |+nas | |+lo |
|+1ab | |+bk | |+1ab | ]+bk |
|-cont}] ! : | |-cont| | : |
| . | l+rise| <- . | |+hi | <-
. |—falll <- | |-10 | <~
. _I | _l

b. autosegmental treatment: vowel as TBU

_m _ a _m_  _a _
|+cons| |-cons | |+cons| |-cons | melodic tier
|+son | |-hi | |+son | |-hi ]
[+nas | [+lo | |+nas | |+lo |
|+1ab | |+bk | |+lab | |+bk |
|-cont!| | ¢ | |- contl | |
l_o« 1 1_ . _| ST I R
_ | _ / \
|+rise] o _
|-fall] |+hi | |-hi | tonal tier



c. autosegmental treatment: syllable as TBU

m _a _ m . _a _
|+cons| |-cons] |+cons| |-cons]| melodic Lier
[+son | [-hi | {+son | |-hi |
|+nas | [+lo | |+nas | [+lo |
[+lab | |+bk | |+1ab | [+bk |
|-cont] | : | |-cont| | |
(ST S DR boos .
\ / \ /
() g
_b_ _ /. N\ _
|+rise| {+hi ||-hi | tonal tier
|-fall] | | | |

= _|

As illustrated above, thcre are in theory at least four possible treatments
within the non-linear approach (b and ¢). If one rejects the treatment of contour
tones as consisting of level tones only, there still remain two possibilities (i.e. bii
and cii).

Other issues concerning tonal representation include how many levels should
be distinguished in the tonal system of a giver. language or languages. It seems
that in most of the African and North America tonal languages, two is the answer.
For Chinese-like oriental languages, however, several theories have been pro-
posed, covering a wide range from three levels in Halle and Stevens (1971), four
levels in Yip (1980a) and Gruber (1964), to five levels in Sampson (1969), Maddie-
son (1972),2 Wang (1967), and Woo (1972).3 For a given individual language, the
hypothesis can be quite diverse as well. For instance, Mandarin tones have been
analyzed as contrasting three levels (Woo 1972, Zee 1991), four levels (Yip 1980a),
and five levels (Chao 1963).

In the rest of this chapter, I will briefly review the major studies on tones
particularly with respect to their positions in the issues mentioned above. It
should be noted, however, that all studies do not bear on all the issues, which
means that, in the course of the review, I will focus on one or another of the

issues where it becomes pertinent for discussion.
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2.2 Pike (1948)

One major characteristic of Pike's study of tones that is of special concern
here is that Pie is probably the earliest proponent of the treatment 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 that
while the contour tones in lavel-tone languages may be sequences of level
tonemes, in the deseription of the contour tones of the contour-tone langusges,
"the basie tonemie unit is gliding instead of level (p. 8)." Pike gives further com-
parison between a contour-tone language and a register-tone language, and

observes that in a econtour-tone language (Pike 1948, p.8),

1. The unitary contour glides cannot be interrupted by morpheme
boundaries as can the nonphonemic compounded types of a register
system.

2. The beginning and ending points of the glides of a contour sys-

tem cannot be equated with level tonemes in the same system,
whereas all glides of a register system are to be interprested
phonemically in terms of their end points.

3. In the >rinted material examined, contour systems had only one
toneme per syllable, whereas some of the register-tone languag-
es...may have two or more tonemes per syllable.

Based on these observations, Pike concludes that

“in a pure contour system, the glides are phonologically
unitary, morpholiogically simple, and not structurally relat-
ed to a system of 1level tonemes; the glides are minimum
structural units of length in words and syllables." (p.8})
One feature in Pike that is worthy of remark here is his use of the term
toneme, whieh is usad to refer to a minimal compecnent of a syllable tone. His uni-

tary treatment of contour tones is alsc reflected in his use of this term: unlike
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the minimal tonal component defined to be always level in current generative pho-
nology, his toneme may be an atomic contour in itseif. Thus, according to him, a
tone of a syllable typically contains one level toneme in a register-tone language,
bui a single contour toneme in a contour-tone language. However, just as a tone
in a register-tone language may ocecasionally contain two level tonemes, resulting
in a simple glide, so may a contour tone in a contour-tone language contain two
contour tonemes, resulting in a complex contour tone (i.e. a concave or convex
tcne).

For some reason or other, Pike's term toneme as a minimal component of &
tone has not been adopted among later tonologists, although it clearly allows for a
useful (and necessary) distinction to be made more explicit between the tone at
the syllable level and that at the sub-syllable level. Normally, tonologists simply
use tone for units of both levels. The reluctance to use the term "toneme" is
probably due to the great complexity in the possible internal structure of what

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

2.3  Chao (1930, 1968)

It is probably safe to say that Yuen Ren Chao is the forefather of contempo-
rary linguistic studies of Chinese. One particularly outstanding contribution he has
made to these studies is the scale of five pitch levels he developed for tonal rep-
resentation. An interesting phenomenon one will not fail to notice in reading litei -
ature on Chinese tones is that phonologists of Chinese may each argue for a quite
different theory of Chinese tonal analysis, but when it comes to the introduction
of tonal data at the outset of their study, they almost invariably choose Chao's
five-level scheme for the task, no matter how much more advanced and insightful
their theories may be. In what follows, I will illustrate Chao's scheme using the

Mancarin tones as an example.
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(2.3). Tone 1 Tone 2 Tone 3 Tone 4

Chao's scheme, as is illustrated above, divides the human voecal range into five
levels, with the first and the fifth marking respectively the lowest and the highest
pitches a speaker reaches in normal speech production. Here the term "normal" is
critical since the scheme does not deal with unusual piteh levels that, for
instance, are raised higher than the fifth in singing or due to affective factors
such as anger or joy.

On Chao's scale, the first Mandarin tone (being the first or any other number
merely by convention) starts at the top of the speaker's piteh level (marked as lev-
el 5) and remains so for a certain period of time. The second starts in the middle
(level 3) of the vocal range and rises sharply to the top. The third is a more com-
plex one. It first drops from level 2 to the lowest pitch level (level 1) and then ris-
es again to the middle point. Based on the readings on this scale, Chao refers to
the four Mandarin tones by the number composites such as (§5) for the first tone,
(35) for the second, (213) for the third and (51) for the fourth.

Chao's scale r_adings also have had impact on the kind of diacritics that have
been adopted to mark Mandarin tones. For instance, the four diacritics used in
the Romanized Chinese writing system pinyin are not totally arbitrary symbols. A
comparison between these diacrities (shown below in column (a)) and Chao's
scheme reveals that each diacritic has the same contour shape as the shape of the

tone represented on Chao's scale:



19

(2.4). (a) (b) (c)
pinyin number gloss
composites
ma (55) "mother"
ma (35) "hemp"
ma (213) "horse"
ma (51) "scold"

One unique characteristic of Chao's system is that it is a scalar rather than a
binary-feature system. This characteristic distinguishes Chao's from all later
analyses of Chinese tones. Another characterist:. of Chao's that is worth men-
tioning is that it is basically an analysis that recognizes contour tones as units. Of
course, when Chao's theory was first developed (1930), there was not yet an
awareness of a distinction between the two approaches to the representation of
contour tones. In fact, no discussion of the issue was made in his work 36 years
later (1968). Nevertheless, Chao's theoretical orientation with regard to this issue

can be described with fair amount of certainty. As Bao (1990) has remarked,

"in Chao's numerical representation, the tones are conceived
to be single, atomic entities. 53 does not imply that the
high falling tone is composed of the height point 5 followed
by the mid point 3. 53 is a unitary high falling tone,...and

31, a unitary low falling tone." (p.21)

24 Wang (1967)

If Chao's theory is "pre-theoretical", Wang is the first to develop & tonal rep-
resentation for the Chinese tones, couched in the then relatively new model of
generative linguisties. In fact, Wang's study represents the next major work on
Chinese tones after Chao, and it pioneers generative research on the then linguis-

tically little known phenomeno:n called tone.
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A departure Wang makes from Chao is that he is an explicit proponent of a
unitary analysis of contour tones. Within the generative school, Wang devises the
first set of binary features specifically for tonal representation. This set of fea-
tures contains unitary contour features as well as register features. In all, Wang
develops seven binary tonal features, four contour features: [risingl, [fallingl,
[eontour], and [convex], which are to represent the contours of various tones, and
three register features: [high], [central] and [mid], which are to define five levels

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

(2.9). [high] [centrall] [mid)
(55) + - -
(44) + + -
(33) - + +
(22) - + -
(11) - - -

In Wang's feature system, the four tones of Mandarin can be represented as in
(2.6). It should be borne in mind in reading (2.6) that Wang's system is intended not
just for Mandarin, and therefore, some of the features in (2.6) may not appear as

motivated as they actually are:

(2.6). Tone 1 {-rising, -falling, -convex, -contour,
(55) +high, -central, -mid]}
Tone 2 (+rising, -falling, -convex, +contour,
(35) +high, -central, -mid]}
Tone 3 (+rising, +falling, -convex, +contour,
{213) -high, =-central, -mid]
Tone 4 [+falling, -rising, -convex, +contour,
(51) +high, -central, -mid]

While the motivation behind the use of the features [rising], [falling], [contour]
and [high] appears quite straight-forward, his postulation of the rest of the fea-
tures needs a little explanation. It seems that in order to represent a complex
contour tone (i.e. concave, convex, ete.), which contains both rising and falling

components, Wang uses the feature [convex] to ensure the desired order of the ris-
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ing ar.d falling components. Wang's use of the features [central] and [mid] scems
at first sight redundant. Their contrast, however, is to distinguish the tones 22, 33
and 44. A tone with a value of 22, for instance, is [+central, -mid, +high]; one
with a value of 33 is [+central, +mid, -high]; and one with a value of 44 is [+cen-
tral, -mid, -highl].

It seems that Wang was not only the first, but also the last to have developed
and used contour features explicitly and in a rather systematic way for tonal anal-
ysis. Although not long after his work, his approach of treating contour tones as
units gave way to a new approach which considers contour tones as special forms
of level tones, nonetheless, the plausibility of the former approach has yet to be
judged. Recent studies by Yip (1989a,b), for instance, have found that at least at.
some level in some Chinese languages, contour tones should be treated as units.

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

2.5 Woo (1972)

The studies I have reviewed so far all share more or less the common feature
of representing contour tones in a unitary way. This assumption is first challenged
by Woo (1972). Woo's feature system for tonal analysis assumes a total of three
features, [high], [modify] and [low], all being register features. These features
combine to yield five level tones, just as Wang's level features do. These five lev-

els are shown below (Wco, p.71):

(2.7). {high] [modify] [low]
(55) + - -
(44) + + -
(33) - - -
(22) - + +
(11) - - +

Although Woo's features are defined in a way quite similar to the register fea-
tures in Wang, her system differs drastically from Wang's in that it dispenses

totally with contour features such as [rising] and [falling]. According to Woo,
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"a system using the features [risel] and [fall] is neither
mechanically nor theoretically adequate to describe the
tones of all languages. We thus abandon this approach and
turn instead to a system which describes contour tones as
sequences of pitch heights." (p. 64)

Woo goes against the tradition of her time with the claim that in deep strue-
ture, contour tones are made up of level components. . 'andarin tones, in particu-
iar, become represented for the first time in the same way as some of the African
contour tones are represented, that is, in terms of a sequence of level tonemes. In

particular, these Mandarin tones contain two tonemes each (Woo, p.75):

(2.8). Tonel Tone2 Tone3 Tone4
(55) (35) (213) (51)
(high) + + -+ - - + -
[low] - - - - + 4+ -+
[modify] - - - - - - - -

As shown above, the feature [modifyl, with its negative value found for all the
tonemes, is not distinetive for Mandarin. This means that Mandarin tones can be
specified using just the other two features. Thus, the above can also be stated in
the following fashion (Wov, pp. 73-74),

(2.9). Tonel Tone2 Tone3 Tone4

hi| [+hi] [+lo] [+lo] (+hi] [+lo]

[+hi]{+hi] |-hi|
-lo}
[

or using the popular abbreviated symbols H, M and L:
{2.10). Tonel Tone?2 Tone3 Tone4
HH MH LL HL
Many studies after Woo have demonstrated that the representation of contour

tones as being composed of level tonemes is absolutely necessary in phonological
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description, confirming that Woo's tonemic treatment of contour tones represents
an important advance in the phonological study of tones. However, Woo's theory
also has problems, the most serious of which results from the theoretical frame-
work her analysis is couched in: it seems her level-toneme treatment of contour
tones is in confliet with the theoretical framework. Within the framework of
standard generative phonology, Woo finds it impossible to represent in the same
feature matrix the sequence of two level tonemes she proposes for the Chinese

tones. Let me illustrate the problem with the following two sets of feature matri-

ces:
(2.11). (a). (b).
_m_  _a_ _a _
|+cons| |-cons]| l+cons || -cons |
|+son | |-hi | |+son | |-hi |
|+nas | |+lo | | +nas | |+lo |
|+1ab | {+bk | |+1ab | [+bk |
|~cont| | & | |-cont! | : |
| | | M8 | <
| 1 |

I
I

|+rise| <- |
I_

l

Illustrated in the above are representations of the Mandarin second (35) tone.

hd |

In (a), a unitary contour approach is used. Under this approach, the rising tone is
represented by placing unitary features such as [rising] ([rise] for short) in the fea-
ture matrix of the vowel. In contrast to (a), (b) represents the same rising tone by
using level tonemes such as L and H. Both (a) and (b) are couched in the traditional
segmental approach, which treats tonal features as properties of the vowel (or the
tone-bearing sonorant).

While the use of unitary contour features in (a) fits into the traditional seg-
mental approach, a problem arises in the hypothetical (b) in which two feature
matrices (abbreviated as M and H) in a designated crder are found. However, an
important tenet of the standard model she follows is that features in the same
matrix are un-ordered. This means that she simply cannot 2nsure that the M fea-

tures temporally precede the H features.
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Woo's solution to the ordering problem is to "enlarge" the tone-bearing seg-
ment, in particular, to assume that 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 that ma becomes maa, di becomes dii,
and so forth. With the addition of one vowel, the sequence of level tonemes (two
maximum in Woe for underlying representation of Chinese tones) can then be
evenly distributed among them, and the case in (2.11b) can then be represented as

follows, where the awkward situation seen there disappears:

(2.12).  _ m _ a
| +cons | |—cons| | -cons |
|+son | |-h fl-hi |
|+nas | | lo Il+lo |
|+iab | }j+bk ||+bk |
| 1 = |
LM _l

K
[{_H <~

In such an analysis, Woo apparently assumes the assumption of standard gener-
ative phonology that tonal features are but features of the vowels (or the tone
bearing sonorants). In other words, tonemes necessarily bear a strictly one-to-one
relationship to vowels. This assumption, however, has been quite convincingly
rejected by Goldsmith's (1979) autosegmental phonology and Yip's (1980a) autoseg-
mental account of Chinese tonal representation. In faect, it is due to this assump-
tion of the standard generative phonology, rather than anything else, that Woo's
number of tonemes has to be limited to no more than two for any underlying Chi-
nese tone. The significance of this two-toneme limitation lies in that no convex or
concave tones are recognized in deep structure. Let us take the third Mandarin
tone (213) as an example. This tone has three forms, (212) in final position or in
isolation, (21) when followed by any other tone than itself, and (35) when followed
by itself. Woo's analysis for this tone is different from earlier studies not only

because she represents it with level tonemes but also because she assumes the
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sandhi form (21) rather than the citation form (213) as the underlying. As has becen
shown earlier, both Chao and Wang treat this tone as a complex contour (i.e. con-

cave) tone in the underlying representation. The following compares Weco, Chao

and Wang:
(2.13). Tone 3 (UR)
Chao 213
Wang [+rising, +falling, =-convex, +contou-,
-high, -central, -mid}
Woo LL

Woo's most important argument for her analysis of the third Mandarin tone is
that if this tone is posited as LLM in the underlying representation, that is, if its
citation form (213) is taken as underlying, "the phonology would have to contain
rules which would delete some sonorant segment in these syllables, as well as
adjust the pitch specification of the shortened syllables (p. 43). "' She gives the fol-
lowing example to illustrate her point4:

(2.14).

a. (i). / daang /
LLM

(ii). / d ang /
L L

b. (i). / daang/ =+
L M

RO

(ii.) * / d ang /
LM

In Woo, an utterance-final (or citation) syllable in the third tone contains nec-
essarily three sonorants so as to bear its three tonemes. Thus, the third-toned
word ddng "to obstruct" (represented here in pinyin) has the segmental shape of
/daang/ (2.14a-i) with three tone-bearing sonorants. When the same third-toned

syllable appears before another tone (i.e. not in final position), it has the segmen-
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tal shape as in (2.14a-ii) with two sonorants. To derive (a-ii) from (a-i), as Woo
points out, one segment in (a-i) has to be deleted together with its toneme. This
deleted segment, she further notes, cannot be the last segment /ng/ in view of the
surface form of (a-ii); it has to be either one of the vowels. Yet, the deletion of a
vowel and its toneme (shown in b-i) yields an ungrammatical tonal shape LM rath-
er than the expected LL (b-ii). Woo argues that the problem will not arise if (a-ii)
is taken as the underlying form from which (a-i) is derived via the following inser-
tion rules (p. 45):

(2.15). a. [+son} + M / L L _

v \Y
b. g+ arFi / aFi [+son]
L L L

where Fi is the set of segmental features.
Therefore, Woo econcludes, LL (or 2.14a-ii) rather than LLM (or 2.14a-i) should be
taken as the underlying.

However, the problem as pointed out by Woo with the derivation of (2.14a-ii)
from (2.14a-i) is but a problem with her erroneous assumption of a strict one-to-
one correspondence between the sonorants and the tonemes, rather than a problem
with the direction of the derivation (that is, with the derivation of LL from LLM).
In fact, the problem would not have emerged if the tonal features had been treat-
ed autosegmentally (as they should be) by being represented separately from the
segmental features. In an autosegmental representation, the deletion of the tonal
features making up the toneme L do not have to be accompanied by the deletion
of the segmental features (making up the segment /a/) which are associated with
the toneme, and the reverse is also true.

In fact, even if the one-to-one correspondence were accepted, Woo's analysis

for the third tone would still be problematic. We have just seen Woo's transerip-
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tion (or representation) of the citation syllable ddng as /daang/, in which there are
three sonorants to bear the three tonemes LLM. However, Woo's representation of
a third-toned syllable in isolation does not consistently contain three sonorants, as
shown below:

(2.16). a. /daang/ "obstruct"
b. /zoou/ "walk"
c. /nii/ "you"

When the syllable is a closed one or contains a diphthong, no problem is posed
for Woo's sonorant-toneme correspondence. In each case, she just has to assume
that the main vowel in the syllable is a long vowel, whieh should be represented as
VV. Thus, the third-toned syllable ddng in isolation is /daang/, and the third-toned
syllable zou "walk" in isolation is /zoou/. A problem arises, however, with the
third-toned open syllable ni "you" (2.16b-i) represented in Woo as /nii/. As men-
tioned earlier, Woo assumes what used to be considered a single-vowel syllable to
be one with two vowels. This way, she can maintain that contour tones are clus-
ters of level tonemes. However, since it would seem absurd to claim that a sylla-
ble such as ni (in pinyin) has three vowels in it (that is, with the shape of /niii/),
she has to leave it to be represented as /nii/. Yet, with only two vowels in this
third-toned citation syllable, its three tonemes involved cannot be properly dis-

tributed the way they should in the theoretical framework she uses.

2.6 Goldsmith (1979)

The last few years of the 1970s witnessed a very important theoretical
advance in generative phonology. Lying at the ceintre of the advance is the auto-
segmental phonology developed by Goldsmith (1979). Autosegmental phonology,

though developed out of the standard generative phonology, is fundamentally dif-

ferent from it in major ways.
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In the standard phonology laid out in the Sound Pattern of English, (Chomsky
and Halle 1968, henceforth SPE), there are two major aspects that are dealt with:
the rule aspect and the representation aspect. Regarding the representation
asnect, the SPE mode! projects, among others, the following three basic and mutu-

ally dependent assumptions:

1. Single Sequence Hypothesis: This hypothesis says that a human
speech continuum consists of one single sequence of segments
called consonants and vowels. All phonological rules and pro-
cesses occur at this single level of segments.

2. Atomic Hypothesis: Each of the segments in the sequence is made
up of a matrix of feature-value pairs and is atomic in nature;
that is, the feature-value pairs are un-ordered in the matrix
with regard to one another such that there is no internal struc-
ture within each feature matrix.

3. Linear-Order Hypothesis: The segments or the matrices of fea-
tures are ordered in a linear manner.

Eight years after its publication, SPE came to be seriously challenged in
Goldsmith's autosegmental phonology. In his 1976 dissertation, published in 1979,
Goldsmith argues that SPE fails to adequately accommodate suprasegmental fea-
tures. His fundamental claim is that a human speech utterance consists of ges-
tures such as tongue movement, lip movement, laryngeal movement, and vocal-
cord vibration. These gestures (or articulatory parameters) are in prineiple
autonomous and independent of one another. While they are coordinated so as to
produce a synchronized utterance, they do not at all have to start and finish at the

same time during the production.
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Given this now well accepted argument, the SPE's Single Sequence Hypothesis
runs into cerious problems. With only one sequence of clear-"sliced" segments, the
fact that the gestures do not necessarily have the same duration in speech produc-
tion cannot be properly configured. To solve this problem, Go'dsmith offers his
multi-tiered theory, which holds that the phonological representation of a human
utterance consists of two or more parallel but autonomous sequences of segments,
or tiers of segments. In addition, these segments are no longer seen as being
arranged in a linear order but, rather, scatiered in some designated fashion &il
over the multiple tiers. The following illustrates the difference between the two
approaches:

(2.18). Representation of features

a. linear b. non-linear

|F 1| |F 1| |F 1] [F 1]

|F |F 4| |F 6] / 1\

|F 5| |F s| (F2,F3] (F4] (F6]

(R T TR B \/
(F 5]

The non-linear, multiple-tier configuration of the segments shown in (b) means
clearly the rejection of the SPE's Atomic Hypothesis as well, since now features
are regarded as generally autonomous (they are therefore autosegments), and each
may potentially stand out from the rest of the features to form a tier of its own.
Or, looked at from another point of view, any of the autonomous features may
theoretically remain autonomous in the phonological system of a particular lan-

guage. This argument is clearly expressed in Goldsmith (1990):

"One of the fundamental aspects of autosegmental representa-
tion is the autonomy granted to the segments on each tier--
the etymological source of the term 'autosegmental', in

fact." (pp. 27-28)
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One crucial mechanism in autosegmental phonology is the linking of the multi-
ple tiers by what Goldsmith calls association lines. The idea of the association
lines is based on the assumption that in the unmarked case, the autosegments in
the tiers are not paired off or linked in the underlying representation; rather, they
are associated to one another by certain well-formedness rules and prineiples.
Regarding the representation of tone, Goldsmith (1979), for instance, proposes the
following Well-formedness Conventions {WFC):

{2.19). Well-Formedness Conventions
(1) All tone-bearing units are associated with at least one tone.
(2) All tones a2re associated with at least one tone-bearing unit.
(3) Association lines do not cross.

With the projection of the features into autonomous tiers and with the con-
ceptualizaivion of the association lines, it becomes now possible for features not to
be mapped in a one-to-one fashion. This possibility means an immediate solution
to the tonal feature placement problem seen in Woo's analysis. If one adopts
Woc's assumption that a contour tone consists of a1 series of level tonemes, the
abstraction of tonal features sway ircin segmental features makes it possible to
maintain the desired order of the tonemes, and to allow a single vowel to bear
these ordered tonemes simultaneously.

In fact, like Wc»H, Goldsmith also argues for the position that contour tones
should be treated as a sequence of level tonemes. Some very convincing evidence
is cited in Goldsmith to support this contention. However, different from Woo,
Goldsmith's evidence is drawn from African languages without any mention of the

Chinese languages (or of any of the oriental tonal languages). One important piece

5

of evidence he gives® for the rejection of contour features is provided below.
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In an African language called lgbo (Green and lgwe, 1963; cited in Goldsmith
1979, p.24), there is a kind of sentence form called "I Main". In such sentences, the
verb stem is always low-toned in the unmarked case, but the pre-verbal nominal
subject always changes its final tone, which is underlyingly high and level, into a
contour falling tone. Following convention, the diacrities ', ™, *", and ' are used
exclusively in the description of the Igbo data to stand for high, low, falling, and
rising tones respectively:

(2.20). In citatiosn

ékwé "Ekwe (a name)"
adha *Adha (a name)"
ci “carry"

In "I Main" sentences

Ekwd ci alhwa.
"Ekwe was carrying eggs."

Adhd ci akhwa.
"Adha was carrying eggs."

The change from a high level tone into a contour falling one on the final sylla-
ble of the subject is obviously caused by an anticipatory assimilation of the tonal
feature of the following verb. The crucial question raised by this observation is
that of how the resultant falling tone is to be represented phonologically. One
response is to use a unitary feature [+falling] for it. Goldsmith argued that such a
treatment would fail to capture the observation that the second half of the tone
resembles, if not identical to, the tone on the following verb. This observation is,
on the other hand, easily accounted for if the contour tone is represented as &
sequence of two tones, one high and one low, with the low one being mapped to

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

line.



32

Success with Goldsmitn's autosegmental phonology has led to tremerdous
developments in generative phonology. The current non-linear phonological theory
and practice have their roots in autosegmental phonology. As mentiored previous-
ly, one major impact autos2gmental phonology has had on generative phonology
manifests itself in terms of a major shift of its general focus of inquiry from a
preoccupation with phonological rules to an emphasis on phonological representa-
tion. It is now a generally-held assumption that valid characterization of phono-
logical processes in terms of phonological rules crucially deperds on an adeguate
representation of the phonological units and not, as used to be believed, vice ver-
sa.

The success of Goldsmith's autosegmental phonology, especially its fairly opti-
mal treatment of suprasegmentals such as tone, has led to a revival of interest in
anglyzing Chinese tonal phenomena. One particularly noted study spurred by such
an interest is Yip's 1980 MIT dissertation entitled the Tonal Phonology of Chinese
(1980a).

2.7  Yip (1980a)

Yip (1980a) is the first non-linear account of Chinese tones. Her study is sig-
nificant not only because it is the first non-traditional analysis of the Chinese
to..zs, but also because it has had a strong impact on other non-linear phonological
studies of Chinese tones. Her framework of analysis has been adopted partially or
completely in a number of studies, and further theories have been developed in
these studies based on her framework (e.g Packua.2 1989, Pulleyblank 1986, Shih
1986, among others).

Yip's study has made an important contribution to our understanding of Chi-

nese tones with her convineingly-presented argument that tones in Chinese should
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be treated autosegmentally. In faect, Yip's treatment in general conforms to the
native speaker's intuition implied in many previous studies that tones in Chinese
behave as if they have a life of tneir own. Such intuition, fer instance, is seen in

Wang's (1967) essentially segmental analysis of tones:

"[Chinese) segmental features are usually not relevant in
the various types of tone sandhi; that is to say, the inter-
action of tones in a sequence is independent of the nature
of the segments which occur with the tones... 1t is prefer-
able to formalize the tone features differently from the
segmental features and regard them as features of individual
syllables." (p.95)
Although Wang does not spell out just how the tonal features should be configured
as features of the individual syllables, his remark nonetheless points to the "devi-
ant" behavior of Chinese tones.

Not only does Yip differ from her predecessors with her autosegmental rather
than segmental account of Chinese tones, but she is also unique with her system of
tonal features. Essentially, Yip's system consists of two (rather than three as seen
in Woo and Wang) level tonal features, calle¢ [upper] and [high], with the latter
being renamed to [raised] later in Pulleyblank (1986). Yip names the former Regis-
ter Feature and the latter Tonal Fcature. Within the autosegmental framework,
each of the two features claims a separate independent autosegmental tier, rather
than being placed in the same feature matrix on the same tier. In addition, these
two features overlap in their coverage of the piteh range, rather than each claim-
ing a portion of the piteh range. The Register Feature, for example divides the
whole pitch range into two even portions, and the Tonal Feature, divides each of

the two portions into two sub-portions. These two features interact to yield a
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total of four pitch levels, as showr below: (Chao's 5-level scale is also given here

as a reference.)

(2.21). ] | {+high] | 5
|t+upperl| |

I | [-high] | 4

|~ e |- | 3

I | [+high] | 2
| {-upper] | -==--—--- |

[-high] | 1

Or, the four level tones may be represented as follows:
(2.22). {[+upper, +high} or [+upper, H]
[+upper, -high] or [+upper, L}
[-upper, +high]l or [-upper, H]
[-upper, -high) or [-upper, L}
Within this framework, Yip gives the following representations for the four

Mandarin tones:

(2.23). Tone 1 Tone 2 Tone 3 Tone 4
(+upper]  [+upper] [~upper] [+upper]
| |
(o] o o o
/ \ / \ / \ / \
H H L H L L H L

As shown clearly above, Yip follows the autosegiaental school by treating con-
tour tones as being sequences of level tonemes, and rejects primitive contour fea-
tures such as [fall] and [rise].

One special characteristic of Yip's analysis lies in her constraint on the gener-
ative power of her analysis. Aceording to Yip, all previous analyses of Chinese
tones had been too powerful, over-generating tones that never ocecur in actual lan-
guages. To avoid this, Yip put a condition (given below) on her Register Feature
whieh requires the Register Feature ([upper]) to remain constant in value within

the same morpheme:6

(2.24). The Register Feature remains ccnstant over the morpheme.
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By virtue of this constraint, a tone in the following shape would be eliminated

from the grammar:

(2.25). K where | = morpheme
/ N\
[+upper] [-upper)
With this condition on the Register Feature, Yip's analysis generates four and

only four contour tones, which are given below:

(2.26). | rising | falling
————— | = - where u = upper
[+u] | [-nil{+hi] | [+hi)[-hi] hi = high
——— [~mmmmmmmmm e [ —
[-u) | [-hil[+hi) | [+hi)[-hi]

The uniqueness of Yip ean be shown further in a comparison of her work with
previous analyses. It can be done, for instance, if Yip and Woo are compared. The
major differences between the two are obviously due to the fundamental differ-
ences between the segmental versus autosegmental theories they each follow. For
instance, Yip's tonemes, no matter how many, are linked to the same tone-bearing
unit (TBU), which can be a single vowel, whereas Woo's bear a one-to-one relation-
ship to their tone-bearing units.

Another difference between Yip and Woo is that Yip postulates two overlap-

ping features while Woo postulates three more or less diserete ones:

(2.27). Woo {high] Yip {upper]
(modify] {high])
{low]

With two overlapping features, Yip delines four level tones, while Woo defines
five with her three discrete features. In terms of the treatment of Mandarin

tores, however, Yip assumes a four-level contrast, while Woo assumes three:

(2.28). Woo H ([+high, -low]) Yip [+upper, H]
M ([-high, -low]) [+upper, L)
L ([-high, +low]) {-upper, H]

[-upper, L]
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In spite of the fundamental difference between Yip and Woo, they resemble
each other in a few important ways. Besides the fact thet they both treat contour
tones as being composed of level primitives, their most conspicuous similarity lies
in the shape of the tonemes for Mandarin tones used in both studies. Just as Woo
does, Yip uses pairs of tonemes for Mandarin tones, thcugh Yip's pairs are assoei-
ated with a single TBU while Woo's are associated with two. The following shows

tnis identity using Mandarin syllable ma as an example:

(2.29). Tone 1 Tone 2 Tone 3 Tone 4
(55) {35) (213) (51)
{+upper] [+upper ] [-upper] [+upper}
l l I |
ma ma ma ma
/\ /\ VAN /\
Yip: HH LH LL HL
maa maa maa maa
I H H H
Woo: HH MH LL HL

Another similarity between Woo and Yip that is worth mentioning here lies in the
fact that both handle the third Mandarin tone (213 in Chao's theory) in a non-
traditionsl way, that is, as underlyingly a low level tone rather than a complex
contour tone.

Although Yip's analysis is essentially correct in terms of its recognition of the
need to treat Chinese tones autosegmentally, there are nonetheless problems with

it. However, I will not go into these problems here, as a later chapter (i.e. Chapter

3) is devoted totally to their discussion.
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2.8 Yip (1989a,b)

Before 1 address Yip (1989a, b), let us first have a look at an interesting phe-
nomenon with regards to the use of contour versus level tonal features in the
study of the tonal systems. It has been observed that Asia and Africa are the
regions where tonal languages are mostly found. However, it has also been found

that the tonal systems of the Asian languages are typologically quite distinet from

that of the African languages. Due to this distinciion,

"the [contour-feature approach] is the one used most fre-
quently by people working with Oriental languages. The
(level-feature-only approach) is the one used by most of the
people working with African languages ..." (Woo 1972, p.24)

Today, this difference in approach remains, though in a more complex manner.
On the one hand, linguists working on tonal systems of the African languages tend
to apply implicitly or explicitly the level-feature-only approach, and there is more
of a general consensus among these linguists on the choice of this approach. Their
data from the African languages are generally analyzed fairly neatly and success-
fully with the level-feature-only approach.

However, a comparable situation is not found in the studies of the tonal sys-
tems of languages such as Chinese. In these studies, linguists are divided; there
are followers of both camps. Those who adopt the level-feature-only framework
(e.g. Woo 1972 and Yip 19802a) argue that Chinese-like tonul systems are not fun-
damentally different from those found in African languages, and therefore, should
be treated likewise with the level-feature-only approach. As mentioned earlier,
this theoretical position has enjoyed good acceptance among phonologists of Chi-
nese. In spite of this, there is one thing that cannot be denied: the same degree of

neatness and success achieved by the use of the level-feature-only approach in the
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studies of African tonal systems cannot be found in similar studies of Chinese-like
tonal systems.

This is probably the reason why earlier phonologists working on Chinese tonal
systems are reluctant to accept this level-feature-only approach. Also, this is
probably why, after being an advocate of this approach for almost a decade (since
1980), Yip in 1989 turned back to the more traditional perspective for a possible
solution to the problematic cases in Chinese. She then proposed what one may call
a third approach, one that recognizes the dual possibilities of contour tones behav-
ing as atomic units as well as acting as decomposed sequences of level tonemes.
Now, let us turn to Yip's analysis proper.

Yip's (1989a,b) studies basically argue for the position that econtour tones in

Chinese may associate as melodie units.?

Using techniques from the theory of fea-
ture geometry, Yip distinguishes two kinds of contour tones, branching tones and

tone clusters:

(2.30). a. Branching tone b. Tone cluster
TBU TBU
l /\
o} o o
/N [
L H L H

According to Yip, contour tones of type (a) are typical in Chinese-like tonal
systems, but the cluster type (b) occur primarily in African languages. Notice
that the two trees above are in abbreviated forms. If spelled out in feature matri-

ces, the trees look like the following:

(2.31). a. Branching tone b. Tone cluster
TBU TBU
| / \
[upper]) [a upper][a upper)
/ N\

{-hi][+hi}] [-hi] [+hi]



39

What is innovative about the branching type lies apparently in the addition of
a uni*tary contour level between the tonemes and the TBUs. This unitary level
makes it possible to represent the contour tone as a unit as well as a sequence of
level tonemes (although, as Yip clearly notes, this treatment does not exactly
entail the use of contour features).

Yip's major task in her two studies is to argue for the branching type whose
existence had been denied since Woo. As may be predicted, Yip's argument relies
primarily on evidence from dialects of Chinese. Here, let us have a look at some

of her evidence for her argument.

2.8.1 Evidence from Danyang
Danyang is a dialect of Wu, one of the Chinese languages that centre around
Shanghai. In the data from Danyang, originally cited in LU (1980), Yip finds that

contour tones may assimilate (or spread) as units. The following is one example

from the data8:

(2.32). dissyllabic trisyllabic quadrisyllabic
word word word
42-24 42-42-24 42-42-42-24

What is illustrated above is a word tone in Danyang. One characteristic of
such a word tone is that its contour remains constant at the two edges of the
domain of a word, no matter how long the domain is. Meanwhile, any syllables
that oceur in between the edges will take the tone of the first syllable. Yip con-
tends that "this kind of repeated contours is only explicable by spreading or copy-
ing the contour of the first syllable as a unit (Yip 198%b, p.162)." Representing

(42) and (24) as HL and LH respectively, Yip proposes the following analysis for

the above example:
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(2.33). 42-24 42-42-24 42-42-42-24
a. UR
o o| o o ©o| o o o© o]
I l
o ¢l o o] o o
| 1 / \
HLL H| L Hl H . L H

k. St~p 1. Edge-in Association

c o| 06 o o] o o o© o
A [ 1 l
o o | o o | o o
4 N V4 \| 7 7\
H| H H| H L H
c. Step 2. Spreading
| ¢ o o| ¢ o o o]
| 1/ I O VA4 I
N/A | o o | o o
| 7/ \| / / \
| H H| H L H
d. Step 3. Tier Conflation
| o ¢ o] o o0 o© o
[ A T N O IR I B
N/A I o o o | o o o o
| \l 7 / \/\N/\
| HH O HLHEHLHLLEH

where N/A = non applicable

First, there is the edge-in association through which the initial and final syllables
of a multi-syllable word are associated with the contour-tone nodes also at the
two edges of the word. Then, left-to-right spreading occurs thereby the medial
syllables get associated with the first tonal node of the word. The last step of tier
conflation yields the actual surface repsesentation of these syllables and tones.?

This analysis of the Danyang case clearly shows: one, the edge syllables asso-
ciate (Step 1) with the edge contours as units (i.e. the association involves the ton-

al node "o" rather than the tonemes). Two, the medial syllables are associated

(Step 2) to the first tone as a unit (i.e. the initial contour tone (42/HL) rather than
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any of its elements 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-

ciate as units.

2.8.2 Evidence from Tianjin

Other evidence provided by Yip to argue for the existence of {2.30a) is that
“the ocpll can identify complete contour tones as units, and then trigger a rule
of dissimilation (Yip 1989b, p.163)." Her evidence is from Tianjin tone-sandhi data
some of which are illustrated below:
(2.34). a. LH.LH » H.LH but, 4. LH.HL remains LH.HL

b. HL.HL + L.HL e. HL.LH remains HL.LH
c. L.L + LH.L

In the above, the cases from (a) to (¢) clearly demonstrate that the identity in
the two adjacent tones triggers the operation of dissimilation so as to comply with
the universal OCP. Similar sandhi, on the other hand, hss not occured to non-
identical contour tones even though they contain identical tonemes adjacent to
each other at the tonal boundaries (d and e). Such a dissimilation process trig-
gered by the OCP would be inexplicable, argues Yip, if the unitary structure of

the contour tones were not recognized.

2.8.3 Evidence from Wuxi

Tone melody in Wuxi, another dialeet of Wu, constitutes the most important
evidence given by Yip for 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 dis-

cuss the three more straight-forward melodies among them only11
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(2.35). l-syl. 2-syl. 5~-syl. 4-syl.
word word word word

a. word tone: L(LH)

o | o o |oo o | o o0 o©
Y2 N I T B I |
L (LH)] L (L H)] L (L HJ| L (L H)
b. word tone: (LH)L

o] | o 0o | o0 o | 0o oo o
/25 N I T [ I

(LH) L |(LH) L |(LH) L |(LH) L
c. word tone: L(HL)

o o o |oo o | o oo o©
/N 111 |1 i
L (HL)| L (HL)| L (HL)| L (K L)

One thing that is shown above is that the four word tones are invariably
"squashed up or stretched out to fit the domain (Yip, 1989a, 1).43)."12 In the pro-
cess of the "squashing up or stretching out", the contour elements of the word
tone, LH in (a) and (b) and HL in (c), always associate as a unit no matter how long
the domain is. Thus, the contour tones in Wuxi, argues Yip, must be aliowed to
operate as units so as to maintain the above simple and elegant analysis. Other-
wise, it is not clear how the patterns in (2.35) can be captured in a principled way.

I think that Yip's arguments, as deseribed above, for the inclusion of contour
tones as units in the underlying representation are quite convineing. It is clear
that any phonologist who should reject the contour-tone-as-unit analysis would

have great difficulty in handling these Chinese cases.
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2.9 Bao (1990)

Aftier Yip (1980a), the next major comprehensive study of Chinese tonal rep-
resentation is found in Bao (1990). Just as Yip's (1980a) study reflected the theo-
retical advance in generative phonology made in the late 1970s, Bao's reflected
the trend of the late 198fs in the field. The trend of generative phonology has,
since the middle 1980s, turned to the non-linear configuration of classes of fea-
tures, an area of study under the name feature geometry (ef. Clements 1985,
1989, Goad 1991, and McCarthy 1988). The result of the research in this area con-
sists of a tree which marks the relationship among features and natural groups of
features. Various shapes of the tree have been put i‘orth,13 an example of which is
provided below (from McCarthy 1988, p. 89):

(2.36).
O Root node

Laryngeal node o 0 Supralaryngeal node

_ |
I [ I | I
(stf]llslk]llsgllcgl I I

I

Manner node ©

|
|
R |
[ b I
[son)[lat][nas][cnt] |
0 Place node

I

[ I [ [ R B
[labl(rd](cor]{ant}[dis](hil{lo]){bk]

One of the 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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(2.37). laryngeal
/ \
vC GL
/ \ /N
cr voC {spread glottis])|constricted glottis]
I |
[stiff] [slack])

where

VC= vocal cords

CL= glottis

CT= cricothyroid

VOC= vocalis

The major concern in Bao's study is the VC node in the geometry above. This

node, according to Bao, is the node for tone, and the local tree in which it is the
mother corresponds to the following local tree.
(2.38). t where t=tone

/ \ r=register
r (o] c=contour

[stiff}(slack]

Bao gives the following explanation for their correspondence:

The geometry of tone is the geometry of the VOCAL CORDS,
which I take to be the articulator that executes tone. 1t
is speculated that the cricothyroid executes the register
feature [stiff)] and the vocalis executes the contour feature
[slack]}.” (pp. 10-11)

With the tone geometry in (2.38), Bao stipulates that a tone consists of two
components, register and contour. This stipulation, as one may recall, is nothing
new: the idea of a register node is seen earlier in Yip (1980a, 1989a,b). This above
geometry also shows that each of the sister nodes dominates one binary feature,

[stiff] for the register node, while [slack] for the cuntour node. According to Bao,
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the contour node, or the ¢ node, can optionally branch, although it is confined to
no more than a binary branch by the following constraint:

(2.39).

"Underlyingly, the contour node may have at most twe branch-

es.” (p.6l)
The register (or the r) node, on the other hand, is not permitted to branech although
somehow no explieit rule is stated in Bao 10 block the branching. Such a treat-
ment of the register node, as one may recall, serves the same purpose as Yip's
constraint which requires her Register Feature [upper] to remain constant in value
within the same morpheme {ef. 2.2.:).

Given the explicit and implicit constraints, the power of the tree in (2.38) is

reduced to the generation of the following types of trees only.

(2.40). £ t
/ \ ’ \
r C r (o}
I I | / \
[X stflla slk] [x stflla slk]{B slk]

where ¥ = either a or B
As previously implied, Bao is fairly similar to Yio (1989a,b). In fact, he is
identical to Yip in several respects. Just as Bao himself put it, the two features
"[stiff] and [slack] are functionally equivalent to [upper] and |[high] of Yip (p.59)".
By "functionally cquivalent”, Bao nicans that his two features define the same
four tonal levels as defined by Yip's features, and that these levels are defined in
the same way as Yip's four levels of tones are defined. The following is a more

visual comparison of the two definitions:
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(2.41). Yip (1980a, 1989a,b) Bao (1990)

| | [+high} | | | [-slack] |
| {+upper ] |----—-=-~ | | (+stiff]|-——-—m==—= |
| | [-high) | | | [+slack]l |
b | -==mm== I | ~=———— |- |
| | (+high]) | I | (-slack] |
| l-upper])|----—---- | |{-stiff])|-=-mmmm-mm l

| {-high] | | | {+slack]) |

Bao justifies the use of his two features rather than Yip's by pointing out that
Yip's features indicate auditory impressions while his features, adopted from Halle
and Stevens (1971), show articulatory considerations. He observes that "the advan-
tage of Halle-Stevens' feature system is its ability to express the pitch of vowels
and voicing of consonants as featurally the same phenomenon (p.57)."

While it may be true that Bao's features better represent the articulatory ges-
tures, I have found that the difference between Yip's and Bao's features is trivial:
it is but a matter of difference in the preference of terms rather than of any pro-
found theoretical differences. At least, as far as the phonological analysis of the
Chinese tones is concerned, Ban'~ features are identical to Yip's.

Besides being identical to Yip in the use of the tonal features, Bao has another
feature in common with Yip: he is a supporter of Yip's (1989a,b) hypothesis that
contour tones may act like atomic units and, therefore, should be represented as
units at scme level of the representation. This position of Bao's is clearly indicat-
ed by his use of an individual contour node (i.e. the ¢ node) in his trees in (2.4t0).14

Another similarity between Bao and Yip is that both allow for binary-only
branching of the contour node. Such a treatment implies that both regard the fol-
lowing tree as unacceptable:

(2.42). contour where
* F = a variant for any feature

/1N
{a FI[B Fl{a F)
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Of course, besides the similarities, Bao also differs from Yip in several ways.
First, a difference exists between them in terms of whether complex contour
tones should be represented in deep structure. This question is tantamount o ask-
ing, in technical terms, v:hether any of the two branches of the contour node {(or
the ¢ node) should be allowed to branch further; or whether a tree of ti.e {ollowing

shape is allowed:

(2.43). t
/ \
r c
| / \
[X stf)[a s1lk][B slk]
/ \ |
H L H

where X = either & or B

To Yip, the answer is yes, and thus she permits further branching of one (and only
one) of the two brarches and allows for a sequence of three terminal nodes to
occur underlyingly. Bao, on the other hand, takes no for the answer, and thus does
not allow such a branching at all. This position of Bao's is obvious in his constraint
mentioned earlier in (2.39). According to Bao, his constraint is o1
(2.44).

"imply the proposition {[that] concave/convex tones are sur-

face phenomena." (p.62)

By now, one may have already discovered a major difference between Bao and
Yip. To facilitate the understanding of the difference, let us first recall the two
unique characteristies that distinguish Bao and Yip from their predecessors. The
two characteristies are: one, both Bao and Yip are in favor of treating the contour
tones as units as well as sequences of level tonemes in the underlying representa-

tion. Two, both employ the notion of register to encode the traditional two-way

yin and yang16 partition of the piteh range. However, Bao and Yip differ in terms

of the structural relation between the register and the contour node. In Yip, the
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register node and the cor*~"~ node are co-extensive in the sense that the former
dominates the latter. In Bao, however, they stand as sisters to each other. If

Bao's node names are used for Yip's tree, the two can be contrasted as follows:

(2.45). a. Yip (1988%a,b) b. Bao (1990)
t t
| 7/ \
r r C
|
Cc

In fact, Bao's treating the register and the contour nodes as sisters to each
other is not totally new. It is the same treatment seen in Yip's 1980 dissertation.
For example, the sister relation is indicated in her representation of the syllable
mai in (b) in the following. This representation is different from the dominance
relation between register and contour implied in her later studies shown in (a) in
the following. Notice the structural equivalence between (b) below and (b) in the

above (2.45).

(2.46). a. nai b. [+upper]
I I
{+upper] mai
/ N\ / \
H L H L

2.10 Conclusion

There is no doubt that the studies reviewed in this chapter have made a tre-
mendous contribution to our present understanding of the tonal phenomena in lan-
guages, particularly in Chinese. However, it is felt that further in-depth studies
of the individual languages covered in these studies are urgently needed if one

wishes to substantiate any of these theories, their tenets, elaims and assumptions.
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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 dissertation.

4 The data given below are in Woo's original transeriptions.

5 Goldsmithk's arguments have been cited in many studies. 1 therefore will not
repeat them here. For details of these arguments, the reader is referred to
Goldsmith himself.

6 The constraint should really be stated as being within the domain of the syllable
rather than the morpheme. See Chapter 3 for more diseussion of the problem.

7 This argument is apparently complementary to a reverse statement that other
languages have contour tones that do not behave as units. This latter argument
has no great controversy surrounding it, though.

8 The Danyang data are also discussed later in § 7.3.7.

9 One of the main objectives in Yip's citing of the Danyang data is to argue for a
unique type of association which links the units of the two tiers at the two edg-
es of the relevant domain first before moving inwards. Before Yip, there were
only two types of association observed: left to right or right to left. Compared
with them, Yip's is a bi-directional type of association.

10 The letters OCP stand for Obligatory Contour Principle. Roughly speaking,
OCP is a principle whose basice funetion is to dissimilate: it prohibits adjacent
identical segments. This principle was first formulated in Leben (1973) and
Goldsmith (1979) specifically for tonal phenomena, but has since been exterd-
ed to segments of other features, and has been formalized further in details
with regards to various features at various levels (e.g. MeCarthy 1986, 1988,

Yip 1988, and Odden 1988). It has been widely cited as follows,
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"At the melodic level, adjacent identical elements are
prohibited." (McCarthy 1986, p.208)

and has been observed to perform a bewildering number of functions as a mor-
pheme structure constraint, rule blocker, rule trigger, constraint on the mode
of operation of an ambiguous rule, and constraint on the form of possible rules
(Yip 1988).

The Wuxi tones are also discussed in § 7.3.8.

I will ignore the tonal instantiation on the medial syllables as it is of no econ-
cern here.

Due to the complexity of the theory of feature geometry, I am not providing a
review of the various frameworks proposed so far.

Bao does not explicitly elaim that he is a follower of Yip in this respect. It is
not stated in Bao whether he has independently worked out the idea, or is
merely supporting Yip's. Given the time span between these studies, either
situation is possible.

Here, a technical problem in Bao should be pointed out: his constraint in
(2.38) does not imply (2.44) as it is meant to. In fact, nothing in it would pre-

vent the occurrence of trees such as the following,

(o} o [o}

/ \ /' \ / N\
o] [o] o (o] (o] (o]
/N VAN /' N/ \
F FF FF F F FF F

Nothing in Bao would prevent the two original branches from branching
further and resulting in a sequence of more than two terminal nodes. This is
clearly shown above, where none of the ¢ nodes has more than two immediate
branches, which means that none violates Bao's constraint in (2.39). In fact,
even trees with more levels than those in the above illustration (i.e. with more
than three terminal nodes), would ctill observe the constraint in question.

It is quite obvious that, for the constraint tc work as desired, Bao needs to
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add to it another phrase such as "..immediately dominating two and only two
terminal nodes." Despite the technical problem just mentioned, Bao's position
of no complex contonr tones in the underlying structure is however clearly
aexpressed.

In Chinese historical phonology, there is a well-attested theory that each of
the four Middle Chinese (around the 6th century) tones was split into two dur-
ing the period between Middle Chinese and the early vernaculars of the 13th
century. The split was originally conditioned by the difference in the voicing
of the initial consonants of the syllable. The voiced initial is said to condition
a higher pitech, whereas the voiceless one a lower piteh. Later, most of the
Chinese languages experienced a loss of the voiced initials through a merging
process in whieh all the voiced initials merged with their voiceless counter-
parts. After the loss, however, the conditioned piteh variance remained. The
result was that what had before been conditioned phonetic pitch difference
became now contrastive and hence Chinese became a eight-tone (rather than
a four-tone) language. These eight tones are four higher pitch ones ecalled yin
tones and four lower pitched ones called yang tones.

According to this theory, the various tonal systems seen today in the vari-
ous Chinese languages have evolved (largely through a8 merging process) from
these eight yin and yang tones. For more discussion of this historical develop-

ment, please refer to § 3.5.
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THE REGISTER FEATURE SYSTEM

In this chapter, 1 will discuss in detail Yip's (1980a) system of tonal features,
particularly as it applies to Mandarin tones. Yip's system with its unconventional
Register Feature has exerted a major influence on subsequent studies of Chinese
tones. Being virtually the only non-linear analysis of Chinese tones for more than
a decade, Yip's two-layer system has been adopted in a number 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 further theories on the basis of
Yip's system without seriously questioning its fundamental validity. In fact, few
studies so far have seriously challenged it. One notable exception is a recent
study by Zee (1991), who argues that Shanghai is fundamentally a three, rather
than four level tonal system (H, M, L), and hence that Yip's Register Feature sys-
tem cannot be adopted for the analysis of Shanghai tones.1 As I will show below,
my review has also found Yip's analysis (in particular, her Register Feature) unmo-
tivated for Mandarin.

Thus, two claims may perhaps be made regarding Yip's analysis, a strong one
and a weak one. The strong one claims that Yip's Register Feature is inadequate
in the analysis of Chinese tones in general, and the weak one asserts that the feca-
ture is irrelevant in the analysis of Mandarin tones. In the present study, however,
I will try to make the weak claim only, leaving the proof of the strong claim to
later studies. The reason for this narrower focus is that the task of prnving the

strong claim goes far beynnd the scope of this study. Regarding Chinese languag-

_52_
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es other than Mandarin, I will simply say that if Yip's Register Feature can be
proven applicable in any of them, it is likely a language specific feature, for at
the very least, it cannot be maintained for Mandarin.

Before beginning the discussion of Yip, let us refresh our memory of her anal-
ysis, briefly introduced ir the last chapter. The most unusual aspect of Yip's Reg-
ister Feature system is probably its use of an unconventional feature [upper]. This
feature and the feature [high] are the two component features in Yip's analysis.
Called Register Feature and Tonal Feature respectively, they interact to define

four tonal levels:

(3.1). Register Tonal Chao's Four Tonal Level
Feature Feature Scale Defined
| | [+high) (B) | 5 {+upper, H]
| [+upper]]| |
I | [-high] (L) | 4 (+upper, L}
| |-~- — 3
I | {+high]l (H) | 2 (-upper, H]
| {-upper ] |-~==m-m=—="=~
| | [-high] (L) | 1 [-upper, L]

Claiming a separate autosegmental tier, the Register Feature partitions the
whole range of the voice piteh into two equal portions, a [+upper] portion and a
{-upper] one. On Chao's five-level scale, [+upper] covers a pitch range from 5 to
3, and [-upper] from 3 to 1. Each of the two portions, in turn, is divided into two
sub-portions by the Tonal Feature [high]. Thus, in terms of coverage of the pitch
range, these two features overlap each other. Because of this overlapping nature, |
may perhaps refer to Yip's analysis as a two-layer system to distinguish it from
other one-layer systems whose features do not overlap this thoroughly in piteh
coverage.

In all, Yip cites four pieces cf evidence from Mandarin to motivate her Regis-

ter Feature analysis. I will go through them one by one below.
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3.1 Mandarin Case 1: the Neutral Tone

First, let me give a brief introduction to the general characteristies of the
neutral tone in Mandarin. In the literature, a syllable with the Mandarin neutral
tone has beazn described as toneless or atonic {(Dow 1972), or pitchless (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 Dreher
and Lee (1966), Cheng concludes that "the length of a neutral tone syllable is
about one half that of a full tone syllable (p. 55)."

The neutral tone has been observed to be related to no stress or lack of stress.
Being the first person using the term "neutral tone" for the tone in question, Chao
(1968), for instance, indicates his belief in a connection between the two by plaec-
ing the discussion of the neutral tone in the section entitled "Weak Stress" in his
book. In this study, Chao also remarks that "in weak stress, the tone range is flat-
tened to practically zero and the duration is relatively short (p. 35)."

The connection between the neutral tone and lack of stress 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 contrastive, relative piteh and therefore does
not have one of the four tones. In such a case, the syllable is said to have a neutral
tone (p. 9)." In still another study, the neutral tune and weak stress are not even
distinguished. Xu writes in his 1983 paper that "the neutral tone is also called
weak stress. It is pronounced with the characteristies of being light and short (p.
220).2" To establish a cause-effect relationship between the neutral tone and
stress, Cheng (1973) maintains that the neutral tone is derived from lack of stress.
According to him, "when a syllable is stressed, it has a tone, but when it is uns-
tressed, its tone becomes neutral (p.57)." Therefore, he continues, "the neutral

tone items must be specified with full tones in the lexicon (p. 66).3"
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Still another fact concerning the neutral tone is that almcst all morphemes
that appear in the neutral-tone shape have also a corresponding full-toned form
found in a stressed position. This fact provides indication that the neutral tones in
these morphemes are each derived from their respective full tones in a non-
stressed or weak-stressed situation. There are, however, a handful of exceptions
(fewer than ten), and these include the frequent grammatical particles such as the

perfective particle le, the possessive particle de, and the continuous-aspect parti-

cle zhe.4

These particles are always in the neutral tone form, and their exact {ull-
tone correspondences are hard to trace from a synchronic point of view.?

What then is the shape of the neutral tone in phonetic or phonological terms?
According to Chao (1968), the neutral tone does not have a phonemic tone shape
(or piteh value) of its own; rather, it derives its piteh value from tones that pre-
cede it. When following other tones, for instance, its piteh value varies with the
pitch values of the end points of the preceding tones.

Having given a general intrcduction to the neutral tone, let us examine Yip's
analysis of it. Yip indicates that the neutral tone (Tone 0) provides evidence for
the autonomous status of the [upper] feature, and therefore justification for its
postulation. Specifically, she argues ti.at this Mandarin tone, when appearing on
the handful of grammatical particles just mentioned, is prespecified for its Regis-
ter Feature [upper], but not for its Tonal Feature [highl. Namely, it consists of
the following underlying representation:

(3.2). [-upper]
Y.p's analysis for the neutral tone is based on the rollowing data (Yip, p.47 and

p. 163).5
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(3.3). Tone 0 | Examples
|
Tone 1 (55) 3 | eni1 le "have eaten"
Tone 2 (35) 3 | na le “"have taken"
Tone 3 (21) 4 | mai le "have bought"
Tone 4 (53) 1 |  huai le "have gone rotten"

These dsta indicate specifically that the neutral tone has a middle-level pitch
after Tone 1 and Tone 2, and a low pitch after Tone 4, but a relatively high pitch
after Tone 3. If Chao is right in considering that the value of the neutral tone is
derived from its preceding tone, what then are the derivation processes involved?

Acecording to Yip, the derivations are done in the following manner:

(3.4).
(A) (B)
Tone 0 Tone 0
a. Tone 1 [+upper} [-upper] [+upper] [-upper]
/\ + N/
H H H H
b. Tone 2 [ +upper]} {-upper] [+upper] [-upper]
/\ + N/
L H L H
c. Tone 3 {-upper] [-upper] [-upper] [-upper]
\ +> /\ |
L L H L L H
d. Tone 4 [+upper ] [-upper] [+upper] {-upper]
/\ - N/
H L H L

First, in each case, the neutral-toned morpheme shows up with its prespeci-
fied feature [-upper] after the concatenation of the two relevant morphemes.
Then, spreading occurs through which the neutral tone acquires the value of its
Tonal Feature from its preceding tone. Such an analysis works well in the cases of
Tones 1, 2 and 4, but fails to work for the neutral tone following Tone 3. Yis's
solution yor this problem is "a speecial rule that inserts a H tone after the third
tone when no other tone follows {Yip, p. 162)." Yip explains that by "no other tone
follows", she means "pre-pausally or before a neutral tone (p.162)". Namely, a rule

in the following shape:
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{3.%). LL - LLH / {pause, a neutral tone)

Yip's explanation is unconvinecing. While it seems quite natural to consider a
pause as a case of "no other tone follows", it is not exactly clear whether the neu-
tral tone can be similarly considered. It is not clear how a syllable, even in the
neutral tone, can function just like a p"ause. Arguably, the appearance of an ex.ra
toneme in the third tone before a ps.;mse may be due to the fact that there is
"room" for its appearance. The pre-pausal position is after all a common place
where extrametrical and idiosyneratic materials do occur to "take shelter"” from
rigid phonological rules. No such "room" or shelter-type function, however, can be
found before another syllable, neutral-toned or otherwise.

Or, from another viewpoint, if the occurrence of an extra toneme is to
achieve a growth in length in the third tone so that it may realize its potential
full-length, no suech tendency toward s length-increase is seen in the pre-neutral-
tone position. As a matter of fact, a research finding made in Dreher and Lee
(1966) shows that the tone before the neutral one is shorter than it is before other
tones. According to these authors, tones immediately preceding the neutral tone
are about 20 percent shorter than usual.

The conelusion to be drawn from the above discussion is that there is no bona
fide reason for the insertion of a H toneme in that specific position (see 3.4c). It
should be noted, however, that this problem in Yip's analysis does not constitute a
sufficient argument to reject her analysis. That argument comes from the fact
that Yip's analysis of the neutral tone fails to capture an important generalization
about the neutral tone. In fact, this failure (whieh [ will show later) does not orig-
inate from her own work, but it stems from an erroneous understanding of the

data that her analysis is based on.
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As mentioned earlier, Chao believes that the neutral tone does not have its
own inherent piteh value, but acquires its surface value from its preceding tone.
Chao's observation is true to a certain extent. The proposed assimilation (or
spreading, shown in B in 3.4) does indeed occur to produce the precise surface
piteh forms. The question is: how can one account for these precis~ pitch values?
Or, is there any generalization hidden among these phonetie surface values?
The answer to the latter question is yes. A more detailed discussion and justi-
fication of the existence of this generalization is provided in § 6.7; 1 will give only
a rather brief demonstration »f it here. Now, let us have another look at Yip's

data provided earlier in (3.3).

(3.6) Tone 0
Tone 1 (55) 3
Tone 2 (395) 3
Tone 3 (21) 4
Tone 4 (53) 1

One observation that can be made about these data is that the differencer in
piteh value between the endpoints of Tones 1, 2 and 4 and that of the following
neutral tone all equal 2: in all three cases, the piteh of the neutral tone is 2 points
Iower than the endpoint of its preceding tone, measired on Chao's scale. However,
the difference in value between tt 2 neutral tone and its preceding Tone 3 is a neg-
ative 3, (if the number 2 just menticned is regarded as being positive). The ques-
tion is: why does tt2 neutral tone behave differently when following the third
tone?

The answer clearly lies in the distinct form of the third tone as opposed to the
forms of the other three phonemiec icnes: it is the only low tone and the only tone
that reaches the lowest pitch before the neutral tone. This fact does not seem to
matter much when one tries to relate it to the precise phonetic values of the neu-

trel tcne. But suppose the nzutral tone is representzd as a fully specified low tone
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in the underlying representation, the problem would become self-evident. This
can actuclly be illustrated in Yip's analysis.

(3.7). Tone 0

a. Tone 1 {+upper] [-~upper]

AN |
H H L

b. Tone 2 {+upper] {-upper )
/\ |
L H L

c. Tone 3 L —upper] [-upper])
/N |
L L L

d. Tone 4 [+upper] [-upper]
/\ |
H L L

One thing that becomes readily observable from such a configuration is the
total identity between the shape of the neutral tone and the endpoint of its pre-
ceding Tone 3 (c). Notice that the same identity is not found in the other cases.
Under such an analysis, the mystery about the odd behavior of the third tone is
resolved: the identity triggers a dissimilation process which raises the neutral
tone after Tone 3 in pitch. Namely,

(3.7¢'). Tone 3 {-upper] [-upper]
/\ |
L L L + H

With this above generalization captured, it becomes now easy to account for
the other values of the neutral tone. Clearly, the higher surface values of the
neutral tone afi~r Tone 1 and Tone 2 are due tc a lower level phonetic co-
articulation, as deseribed in Shen (1990b). Specifically, the value of the neutral
tone is raised to 3 simply because Tones 1 and 2 thut precede it are both tones
ending in high tonemes. It is not thus after Tone 4 because Tone 4 ends in a rela-
tively lower 'toneme.7

It should be noted that it takes the identity in both tiers to trigger the dissim-

ilation process, described in (3.7'"), as a similar process is not found in the case of
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Tone 4 where there is no match between the two Register-Feature specifications
in spite of the fact that there is identity at the Tonal tier. If this observation is
correct, it should serve to indicate that the neutral tone cannot be an underspeci-
fied tone, but just a plain low tone (probably 1 in pitch value), and that the neutral
tone case does not really constitute an argument for the autonomous behavior of

the proposed Register I'eature.

3.2 Mandarin Case 2: Tone on Post-Vert: Syllables
Another similar piece of Mandarin evidence Yip uses to motivate the Register
Feature [upper] and its autosegmental behavior comes from the following data

{Yip, p. 63 & p. 175):

(3.8). mai "sell" song "deliver"”
shang “"up" g ‘go, to"
le "perfective

particle"
a. mai le. *sold; have been sold*

b. sbéng shang qu "deliver up (to)"
c. soOng shang qu le "delivered up (to)"
One characteristic conecerning the above three sentences is that all of the syl-
labies after the main verbs mai and song receive weak stress, and the stress pat-
tern can be roughly shown as follows:

(3.9). a. s w

mai le. *sold; have been sold"
b. s w w

sOng shang qu “deliver up(to)"
C. S w w w

song shang qu le "delivered up(to)"
where s=strong, and w=weak
Namely, the main verb in each case is stressed while the rest of the syllables are

not {or have weak stress). In addition, these post-verb syllables may be regarded
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as carrying the neutral tone,8 although the source of the neutral tone on le is dif-
ferent from that of the neutral tones on the rest of the post verb syllables. The
former is underlyingly a neutral tone (signalled by the absence of any tonal diacri-
tie); it is a neutral tone before syntactic concatenation. The latter, however, are
underlyingly full-toned, derived through a lack of syntactic stress. in general, all
the syllables after the verb are perceived as rather low in tonal value. MNow let us
see how Yip interprets the data as a support for the postulation of the Regisier

Feature:

(3.10). a. [+upper] [-upper]

mai le

/\ /
H L

b. [+upper] [-upper] [-upper]
| I |

song shang qu
. -
H L
c. [+upper] [-upper] [-upper} [-upper]

song shang_ . qu le
/N T
H L

Assuming that all the neutral toned syllables are prespecified as [-upper] for
the Register Feature, Yip adopts a spreading analysis whereby all the post-verb
syllables acquire their low tonal value through the spreading to them of the Tonal
Feature L ([-high]) from the preceding verb.

First, there is a minor problem regarding this analysis: while Yip is explieit
about the source of the feature [-upper] on the syllable le (one of those few sylla-
bles in Mandarin which are always neutral-toned; see also the last section for rele-

vant details), she does not explain how [-upper] gets there for the rest of the post-

verb syllables. However, this problem is probably not difficult to work outj it
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appears to be just a technical problem which needs to be worked out in detail.
Therefore, | will dwell no further on it.

The major problem with this analysis lies in its violation of the locality
requirement implicit in the observation that the neutral tone derives its tonal val-
ue from its preceding tone. Although the neutral tone has been reported to derive
its phonetic surface value through spreading from its immediately preceding tone,
no studies have found this spreading to go beyond its immediately following tone.
This problem does not show much in Yip's analysis (3.10) of the sentences in (3.8),
since this analysis does yield the grammatical result of a low tone on these post-
verb syllables. The problem is better shown if Yip's data are expanded to include

the following sentences:

(3.11). tai “carry"
tui "push"

a. tui shang qu le "pushed up"”

b. tAi shang qu le “"carried up"

Notice that in Yip's earlier data, all the main verbs are by chance in the
fourth tone (51). These two sentences here are identical to her sentence in (3.8¢c)
in every other aspects except for the tonal values of the main verbs at the begin-
ning of the sentences. Here in (&), the verb tui carries the first tone (55), while in
(b), the verb tai is in the second tone (35), both being tones ending in high
tonemes. Based on Yip's earlier treatment, the neutral-toned, pcst-verb syllables
in these two sentences should acquire their tonal value through prespecification

and then spreading as shown below:
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(3.12).* a. [+upper] [-upper] [-upper] |{-upper]
| | | |
tui shang,_,, qu le
/\ﬁ;—‘_’:;:;:;—-_- o
H H
* b, [+upper] [-upper) [-upper] {-upper]}
| | | I
tai shang qu le
/\w..‘-'——-‘—'———.;-:::::, ST T - R,
L H

While the results in (3.10) may by chance be grammatical, the results here
with all the neutral-toned syllables to have a value at the middle range (i.e
[-upper, H]) are clearly unacceptable. Although this value (I.e [-upper, H}) may be
accepted for the syllable IMMEDIATELY following the verb as a low-level phonet-
ic surface representation, it can by no means be accepted for the two tones that
follow. The right output for these two tones should be just as the post-verb tones

in the earlier cases in (3.10):

(3.13). a. [+upper] [(-upper] [-upper] [-upper]
I I I I
tui shang qu le
/\ | I
H H L L

b. [+upper] (-upper] [-upperj [-upper])
I I I
tai shang qu le
/\ I I
L H L L

The problem involved is this: the spreading will not go beyond its adjacent
tone, if there is indeed a spreading of the Tonal Feature from the preceding tone.
From this follows another problem: if the two final syllables do not receive their
Tonal Feature specification from the main verb, where can they acquire that fea-
ture specification? Or, how exactly can they surface fully specified? It is not
clear how these guestions can be answered in Yip's analysis. The problem of the
source of the Tonal Feature specification shows up even more cbviously in another

sentence of the same type:
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(3.14). pao "run"
pdo shang qu le “"ran up"

This sentence is once again identical to Yip's sentence in (3.8¢) in every
respect except for the tonal value of the main verb. The difference is that there,
the verb is fourth-toned (51), but here the verb is third-toned (213). Now a serious
problem arises in the acquisition of the Tonal Feature specification on the part of

the post-verb syllables. Let us observe the following:

[2.15}. {~upper] [-upper] [-upper] [-upper]
I I | I
pao chang qu le
/\ I | I
L L H ? ?

Recall that in Yip, the neutral tone immediately after the third tone acquires iis

Tonal Feature specification by way of the following rule (ef. (3.5)).
(3.16) LL + LLH / __ {pause, a neutral tone)

What this rule says is that a Tone 3 (213), represented as [-upper] LL,
acquires a H tone when preceding a neutral tone or a pause. If the locality
requirement on the spreading of the tonal value from a preceding tone to its adja-
cent following neutral tone is not obvious in the previous cases in (3.8) and (3.11),
it should be quite explicit by virtue of this rule that the only neutral tone that is
affected is the one IMMEDIATELY after the verb. Howev. , although this rule is
right in correctly encoding the adjacency requirement, it also reveals a problem in
Yip's treatment of the type of sentences in question. The problem is: how ean one
account for the tonal values of the two syllables that are not adjacent to the
verb? It is not clear how this difficulty can be easily surmounted. It would seem
rather unnatural if more rules should be devised to insert more H tones for the

two words qu and le at the end of the sentence. Even if these H tones can, by
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some perhaps unnatural means, be created for the two syllables, the resultant sen-
tence is ungrammatical anyway. This is because the last iwo syllables again do
not occur as a middle tone [-upper, E], but rather as a low tone, specifiable in
terms of [-upper, L].

By now, it should be clear that Yip's analysis for the post-verb tones under
discussion is not adequate, and that it bas not succeeded in demonstrating that the
autonomous Register Feature is supported through this analysis. Incidentally, this
case of the tones on the post-verb syllables provides further evidence to show the
implausibility »f Yip's analysis for the neutral tone discussed in the last section.
Among other problems, it cannot account for the surface tonal shape of a neutral-
toned syllable found after another neutral tone. And, this case provides further

evidence that the neutral tone should be fully specified before the low-level assi-

milation takes place.

3.3 Mandarin Case 3: the "Conclusion" Intonation

Another piece of evidence Yip draws on to support her positing of the Regis-
ter Feature comes from sentences with "conclusion intonation" first described in
Chao (1968). The following are examples of these sentences:
(3.17). Clause 1 Clause 2

a. niI xing Wang, wd xing Lu.
"You have the surname of Wang; I have the surname of Lu."

b. wd xing Lu, nl xing Wang.
"I have the surname of Lu; You have the surname of Wang."

Certain features apparent in these sentences are: one, each contains two
clauses — let me label the first clause in each sentence Clause 1 and the second in
each Clause 2. Two, Clause 1, according to Chao (1968, p.39-40), ends in a rising

intonation, 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 the falling fourth
tone (51) or. Lu (b) to raise their piteh higher as a whole while still keeping their
original tonal contour. The falling intonation of Clause 2 causes the final syllables
Lu in (a) and Wang in (b) to be pronouncad with a generally lower pitch, but again,
still keeping their own original tonal contour.

Yip's analysis of Chao's two sentences covers the falling intonation at the end
of Clause 2 only, without saying anything about the rising intonation on Clause 1.
Specifically, Yip attributes the dropping of the tonal vualue on the final tone of
Clause 2 to the presence of a [-upper] Register Feature floating at the end of
these sentences. This floating Register value (i.e. [-upper]) then overrides the
underlying Register value of the tone occurring in this specific sentence-final
position. As a result, the syllable surfaces with a lower Register value. Yip's

analysis is illustrated below: {(The overriding floating Register Feature is itali-

cised.)
(3.18).UR SR
!Upzl)er ] {upper] [-upper] [-upper)
$ l
(o] - (o] / + o
I I |
[high] [high] [high]

What her analysis says is that a Mandarin tone of any shape occurring in the
sentence final position in question will delink from its own underlying register tier
and link to the register feature floating in that position. Thus, when the mor-
pheme cccurring in that position has a Tone 4 (e.g. Lu) or a Tone 2 (e.g. Wang),
or to add another common Chinese surname to the data, a Tone 1 (e.g. Zhang ),
the application of this above rule will yield the right surface representations, as

shown below in (a) and (b):
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(3.19). UR SR
a. [+u.per) [+upper) [-upper) [{-upper]}
| $ / l
Wang + Wang -+ wang
/N /\ YA
L H L H L H
b. [+upper] [+upper) {-upper] {-upper)
| ./ I
Lu -+ Lu -+ Lu
/\ /\ /\
H L H L H L
c. [+upper] [ +upper]) [~upper]} [-upper]
| $ / l
Zhang -+ Zhang + Zhang
/\ /\ /\
H H H H H H

The result is that the syllables Lu , Wang and Zhang , all of which are under-
lyingly [+upper], come out of the derivation with a desired [-upper] specification
to signal that the falling intonation has occurred on them. So far, Yip's analysis
seems guite successful in deriving and representing ihe lowered pitch value, the
result of the falling intonation. And her analysis will succeed as long as the
underlying register value is [+upper].

However, a problem arises when the tone in the underlying representation is

{-upperl.
(3.20). {[-upper] [-upper) {-upper] [-upper]
I ____/ l
Li »> Li + Li
VAR /I\ VAN
LLH LLH L L H

In the above, Li is another common Chinese surname, which has a Tone 3. Now
let us see how Yip's treatment works if this tone also appears in the position of
the falling intonation. In Yip, Tone 3 is the only [-upper] tone of the four Manderin
phonemic tones. Being already specified [-upper], Yip's analysis applies vacuously

to this tone to yield an output that is identical to the input. The identity of the
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SRs and URs means that the analysis has not encoded the falling intonation in this
case of the Third Tone. It thus seems that the success of Yip's analysis in (3.18) on
the cases in (3.19) is again by chance. It just so happens that in 211 the three cases
in (3.19), the base tone ecarries a high Register value [+upper], and that it is not
difficult to lower this high Register value 1o a low one [-upper] so as to encode the
lowered pitch value due to the falling intonation. Yet, when the underlying tone
has a [-upper] feature specification, her analysis fails to work.
A similar problem arises if Yip's analysis is applied on the rising intonation on

C'iause 1. But first, let us return to Chao's original description of the data:

“{In the sentence ni xing Wdng, wé xing Lul, the rising
intonatiorn in the further referring clause will make the
11sing 2nd tone Wang rise higher than usual and the falling
intonation on the falling 4th tone Lu to fall lower than
usual...But in wé xing Lu, ni xing Wdng, Lu will be pitched
higher as a whole and still with a 4th tone contour, and
Wang will be pitched lower as a whole, but still with a 2nd
tone contour." (p. 39-40).

As have been shown earlier, two factors are involved here. One is intonation,
whieh now rises at the end of the first .lause (and falls at the end of the second
clause). The other is tone, and there are a case of a rising tone (Wang) and a case
of a falling tone (Lu). These two factors interact to yield four situations, as illus-
trated below:

(3.21). intonation

tone | rising | falling |
| (first clause)|(second clause) |
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As was shown ealier, Yip's analysis for tlie falling intonation involves cases in
3 and 4 ip the above. Now let us see how Yip's analysis wotld 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

counterpart to her rule for the falling intonation in (3.18).

(3.22).
(upper) {upper] [+upper] [+upper)
| $ _/ I
g + (o] +> o
| | l
(high] (high] thigh]

The examples shown below are the derivations via this rule cn four Mandarin
morphemes (the stme four morphemes as seen in the previous case of the falling

intonation), each carrying a different tone:

(3.23). URs SRs
a. Tl [+upper) [+upper] [+upper] [ +upper ]
$ _/ I
Zhang - Zhang + Zhang
/\ /\ /\
H H H H H H
b.T2 [+upper) (+upper! [ +upper] [+upper)
I $ / |
Wang +> Wang + Wang
/\ /\ /\
L H L H L H
¢.T3 [-upper] [-upper] [+upper] (+upper )
I i/ I
Li + Li - Li
/1IN /N VARN
LLH LLH L L H
d.T4 [+upper] [+upper] [+upper) [+upper}
I 3 / I
Lu -+ Lu - Lu
/\ /\ /\

H L H L H L
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Different from the falling tone cases where just one of the four tones poses a
problem for Vip's analysis, there exist three tones here that pose problems for her
anaiysis. This is manifested if the URs and the SRs in (a), (b) and (d) in the above
ere compared. In all the three cases, no change has occurred after the deriva-
tions. The question is again: what happened to the intonation - the rising intona-
tion this time? It seems that just as in the case of the falling intonation on Tone
3, the goal to represent and thereby account for the pitch level raised by the ris-
ing intonation on the relevant tones is not achievable by this analysis.

The crucial problem here is probably attributable to a confusion of tonal anal-
ysis with analysis of intonation. With the same TONAL feature for both, the piteh
imposed on the [+upper] tones by the rising intonation becomes simply out of the
piteh range covered by Yip's tonal features.

What I have tried to show in this section is that the {loating Register Feature
used by Yip to encode intonation fails to adequately represent the intonation
across all cases, and its legitimaecy as a floating autosegmental feature thus

becomes questionable.

3.4 Mandarin Case 4: "Intonation Particles"

Still another piece of Mandarin evidence provided by Yip for her Register
Feature analysis suffers from problems similar to those seen in the previous Man-
darin csses. As in the previous cases, her evidence here is again from Chao
(1968). In his section addressing syntactic particles, Chao describes two intona-
tion particies. He names these two particles "rising ending" and "falling ending"
respectively. According to Chao, "these two intonational endings of phrases and
sentences are of a very special morphophonemic nature (p. 812)." He then

explains what this special nature is:
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"I used to treat these [endings] as part of Chinese sentence
intonation, but later found it better to treat them as par-
ticles, since they do not affect the intonation pattern of
the whole construction, but only the voiced part of the last
syllable...[They] reside parasitically on the last morpheme
by prolonging it for the length of a neutral-tone syllable
on which to put a rising or falling ending." (p. 812)

A more formal description of the rising endings is given below in the column

with the SRs:

(3.24). URs SRs
a. lst tone 55 - 556
b. 2nd tone 35 + 356
¢. 3rd tone 214 + 2145
d. 4th tone 51 -+ 513

The following shows the shift from the meaning of the sentence without the
rising ending (ii) to the meaning of the samc Lentence with the ending (i), the end-
ing being signalled by the punctuation marks "?".

(3.25). a. 1lst tone on the final syllable
(i) gu lundun!?
"Do you mean that you are going to London?*
(ii) qu lundun.
"go to London."

b. 2nd tone on the final syllable
(i) bu xing!?
"Do you mean that it is not acceptable?"
(ii) bu xing.
"It won't do."

c. 3rd tone on the final syllable
ti) Jjiu yao zout?
"Do you mean that you are leaving now?"
(ii) jiu yao zou.
"will leave soon."

d. 4th tone on the final syllable
(i) ni bu yao!?
"Do you mean that you don't want it?"
(ii) ni bu yao.
"You don't want it.*"
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As indicated above, the rising ending expresses, among other things, the
meaning of incredulity. In addition, there are two other characteristics about
these intonation endings made obvious in Chao's description of them given earlier:

(3.26). a. The phrasal-final syllable affecter is PROLONGED in

duration.
b. This prolounged extra part, which constitutes a particle,
is RAISED in pitch (thus, the name "rising ending").

Now let us see Yip's anelysis for the intonation endings:

(3.27). URs SRs
a.Tl [+upper) {+upper] [+upper]
/\ + /NN + /N
H H H H H HHH
b.T2 [+upper] (+upper] [+upper])
FAN + /NN * /N
L H L H H L HH
c.T3 [-upper) [-upper] {-upper]
/N * /1IN N\ + //\\
LLH LLH H LLHH
d.T4 [+upper) (+upper] [+upper]
/\ + VAN + /N
H L H L H HLH

Yip claims that the rising ending constitutes a floating H toneme only, its
Register tier being unspecified. This floating toneme then gets associated to the
Register Feature of the last tone in the phrase. There does not seem to be any-
thing inappropriate regarding these technical procedures. Nor is there any obvious
problem with regards to the encoding of the prolongation of the syllable in ques-
tion. The addition of a high toneme does give the reading of a prolonged duration
on the syllable (although Yip never explicitly formalizes her tonemes as timing
units), and thereby achieves the result described in (3.26a). However, when one
evaluates the results against (3.26b), one sees a problem. The problem is: where is

the rise? In all three cases from (a) to (), the rise is not encoded.
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One may perhaps argue that the piteh of the rising ending (6 on Chao's scale)
is after all not terribly different from its preceding toneme (5 on Chao's scale),
and therefore may noi be eruecial at the phonologica! level. However, the fact is
that just because of this slight rise as well as the prolongeation, the ineaning
changes from one of a statement (3.25(i)s) to one of an interrogative sentenca
showing disbelie{ (3.25(ii)s). Thus, trivial as the difference is in piich, it 13, noie-
theless, 2 meaningful one and therefore should be treated phonologicslly.

Here, one may ask the question of whether the prolongation alone waouid be
enough to encode the rising ending. The answer to this question is no. In faet,
results from som. studies indicate that piteh is the most important factor in the
categorial perception of tones. In certain instrumental studies (to be discussed
below), for instance, Mandarin listeners have been found not to be sensitive to
features such as duration in distinguishing tones across categories; the cue these
speakers do make crucial use of is piteh variation.

One such study is found in Howie (1976) In one of his several experitaental
studies on Mandarin phonetics, Howie attempts to determine what the most essen-
tial characteristic a tone must have for it to be successfully recognized. To do so,
he synthesizes Mandarin utterances with certain instruments and asks his suhicets,
native Mandarin speakers, to make judgements concerning the tonal categories of
each syllable uttered. His result shows that pitch is the most crucial factor for
correct judgements by these Mandarin-speakers. Other factors such as duration,

intensity and vowel quality are not found to facilitate such perception:

“The Mandarin listeners could apparently make liltle use of
any features other than pitch as cues for the perception of

tonal distinction." (Howie 1976, p. 245)
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Howie also finds that regarding the other factors such as duration, intensity,

vowel gquality,

"while they were audible when veriation of the fundamental
| freguency] was suppressed, they were not able to serve as
supplementary cues for identifying the four tones in the
absence of the pitch feature." (p. 242).

Howie's findings confirm the conclusions reached in an earlier study by
Abramson (1962), who finds that in Thai, a language with a Chinese-like tonal sys-
tem, piich overrides the concomitant phonetic features such as duration, intensity
and vowel quality in tonal perception.

If the results from these studies are valid, there seems to be another reason to
reject Yip's analysis. These studies seem to indicate that if a Mandarin speaker
perceives a rising ending, its perception cannot have been triggered by the pro-
longed duration alone; the raised pitch has to be present to make the difference.
Yip's analysis, which does not represent the changed pitch but only the prolonga-
tion, hence fails to adequately represent the rising ending.

Besides the failure to represent the raised piteh, there seems to another prob-
lem in Yip's analysis. This problem lies in an apparent inconsisteney in her analy-
sis. As one msay have noticed, Yip's analysis yields comparable results for Tone 1,
2, and 3 (3.27a-c¢). Notice that in all of these three cases, the analysis simply
encodes the increased duration of the syllable without showing the rise in the
piteh. In (3.27d) (i.e. the case with a fourth tone), however, the rise IS encoded.
Nct only is the rise encoded, it is encoded as higher than would be expected other-
wise: Instead of a median piteh 3 (i.e. the end point of 513) -- the value deseribed
in the original data in (3.24), one sees, under her analysis, a value that is equiva-

len! to the top piteh § (represented as a H tone in Yip) measured on Chao's scale.
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By now, it should be clear that Yip's Register Feature 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 autosegmental Register Feature (or
the Tonal Feature for that matter).

Besides Mandarin-specific evidence as seen in the above sections, Yip also

provided three general arguments for the positing of her register feature. In the

remainder of this chapter, these arguments will be discussed.

3.5 Yin and Yang Tonal Split

One of Yip's important arguments for her register feature system draws on a
well-attested theory of historical development of the Chinese tones.? Among the
few things that are known about the history of the Chinese tones is that there are
categorically four tones (or sheng) in Middle Chinese (around A.D. 600). This is
clearly shown in the dictionary of Chinese characters, named Qié yun, compiled in

A.D. 601 by Faydn Lu. This dictionary, whose entries ar arranged by tonal cat-

egories,10 is the chief source for the study of Middle Chinese, the language from

which all the modern Chinese languages are supposed to have descended. The four
Middle Chinese tonal categories as listed in this dictionary are given below:11
(3.28). Four Middle Chinese Tones

Literal translations

a. ping (level)

b. shédng (rising)

c. qu (departing)
d. ru (entering)

Sometime around or after the seventh century, these four Middle Chinese
tones underwent a sp!it into two tonal groups, traditionally referred to by Chinese
scholars as the yin and ydng groups respectively. Historically, syllables with yin

tones correspond roughly to Middle Chinese syllables with voiceless initials, while
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syllables with yang tones]2

to those with voiced initials. The well-known theory is
thus that the split is, in the beginning, conditioned by the difference in the voicing
of the initial consonants. As this voicing contrast was later lost in most of the
Chinese languages (one exception is Wu), the phonetically conditioned tonal differ-

ence became phonemie. The result of tte split is an enriched system of eight tones

as shown below:

(3.29). | yin yang
| .
a. ping | yin-ping yang-ping
b. shdng | yin-shang yang-shang
c. v | yin-qu yang-qu
4. ru |  yin-ru yang-ru

After the split, history witnessed merging of these eight tones in various fashions

in the emergingl3 vernaculars which were to become the modern Chinese languag-
es as they are known today. Thus, the various tonal systems seen today in the var-
ious Chinese languages are largely results of these merging processes (cf. Wang
1987 and Wang and Cheng 1387).

Yip argues that her analvsis with the Register Feature [upper] provides a bet-
ter analysis for the iustorical facts. If this argument is tenable, and I suppose it
’s,14

i one may perhaps ask what the success on the part of this analysis in account-

i~g for the historical development has to say about the adequacy of the same anal-
ysis in accounting for synchronic facts? Although it seems evident on the surface
that the diachronic success is a good indication for the synchronic adequacy, the
answer to the above question is not immediately clear to me.

I may perhaps approach the problem from another perspective: it is probably
reasonable to assume that if the yin and yang register distinction which hes been
attested for Middle Chinese still largely exists in today's Chinese languages, one
would have reason enough to coneclude that the Register-Feature 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. Unfortunately, however, this
supposition cannot be verified.

In fact, among the dialects of the Chinese languages, only a few seem to have
kept the register aistinetion virtually intact. One example s the Yue dislect of
Guangzhou (Cantonese). The vast majority of the dialects, however have lost this
distinction to a greuter or lesser extent. The dialects that show the gresatost
paucity of this distinction are the Mandarin‘dialects. Of the four splits of the fnur
Middle Chinese tones, only one - the split of the ping tone - has sirvived in Man-
darin, if the Mandarin dialect of Taiyuan is ignored, in which even this split has
become obscure (ef. Wang and Cheng 1987).

Categorically, the four tones in the Mandarin dialeets correspond, roughly
speaking, to the ying-ping, yang-ping, shang, and qu tones of the Middle Chines«
system. What is remarkable about this is that the ru tones, both yin and yang, no

longe. exist in the Mandarin dialects, any more than tke yin and yang distinction

in the shang and qu tones.15

Furthermore, it should be pointed out that the survival of the yin and yang
distinction may be merely categorial. This means that the higher versus lower
PITCH distinction characterizing the Middle Chinese yin and ya:g tones respec-
tively may be lost totally, even though categorically they can still Le classified

into yin and yang groups. Just as Wang and Chenrg (1987) observed in talking about

the tonal development in question:
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"The valies of the [Chinese] tones have changed a great deal

over these 15 centuries - in different ways according to

tne dialect. Even though twe dialecis may have preserved

intect a historical CATEGGRY of tone, its modern VALUE

may be quite different; e.g. it may be rising in one dialect

while falling in the other dialect."

(p. 227)
Following from this observation is another one: what was higher register tone in
Middle Chinese may turn out to be lower register tone in modern dialect and vice
versa; or what was higher or lower register tone may turn out to measure on the
middle range. In Mandarin (i.e. MSD), for instance, the two ping tones, yin-ping
and yang-ping, are no longer yin and yang distinguished in the sense that one is of
higher register and the other lower register. In fact, they both belong to the high-
er register category, valued at (55) and (35) each. The same is true for Wendeng,
another Mandarin dialect spoken on the east coast of the Shandong peninsula. Jn
this dialect, botl *he yin-ping and yang-ping tones, (51) and (55), belong to the yin,
or higher register category. Xi'an, a western Mandarin dialect, has the opposite
situation. Both of the ping tones, yin and yang, fall into the lower register catego-
ry, with the values of (31) and (24) respectively.

Jinan Mandarin, spoken in the capital city of Shandong province, presents evi-
dence of another sori: the yin-ping tone with a value of (213) is no longer yin, or
higher-registered, while the yang-ping tone, with a value of (51), is no longer yang
or lower-registered. The same is true for yet another Mandarin dialect, that of of
Lingbac, whose yin-ping tone, (31), is no longer higher-registered and whose yang-
ping tone (35) is no longer lower registered. Although I have only listed tones
from the Mandarin dialects, the same is true in the tonal values of a vast majority

of the other dialects of the Chinese languages.
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However, the worst difficulty for the Register-Feature tonal system is not
that one ancient tone of one register has become a tone of another register, but
that many of the ancient tones have acquired a value that either occurs right at

the middle point (3) or goes across it, covering both the upper and the lower regis-

16

ters.” -~ 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 registers. Shanghai, a dia-
lect of Wu, has two such tones (42 and 24) among its five tones. Other dislects
with such tones ineclude the Wu dialect 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 with four sueh tones (24, 41, 513 s=.nd 3) among its six tones; the
Min dialects of Xiamen with three sueh tones (24, 51 and 33) among its seven
tones, and Fuzhou with three such tones (41, 342 and 24) among its seven tones;
and the Yue dialects of Tengxian with three such tones (42, 24 and 33) among its
seven tonal values and even Guangzhou (Cantonese) with two such tones (24 and
33) among its seven tonal values.}? According to Packard's (1989) calculation, 33%
of all contour tones in the Chinese dialects go across the middlie range.

Largely because of its inability to represent these tones and to capture gener-
alizations about certain tonal processes, Yip's Register-Feature system defining
four levels of tones has very recently been explicitly (e.g. Chan 1991 in her analy-
sis of Danyang and Zee 1991 in his analysis of Shanghai) or implicitly (e.g. Shen
1985, Jin 1986 and Selkirk and Shen 1990 in their analyses of the Shanghai tones)
rejected by phonologists of Chinese. What is adopted instead is a system that dis-
tinguishes three levels (i.e. L M and H).

What the above discussion seems to suggest is that due to the large-scale
merging processes, especially to the shifts of the tonal values in varicu; diree-

tions, the historical register, or yin and yang, distinction is iargely obliterated in
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the modern Chinese languages. This seems to be particularly true for the Manda-
rin dialects in which the distinction can be said to have become completely
opaque.

What then can be coneluded at this point? Probably that the existence of the
historical register distinction provides no evidence for its existence in the modern
dialects, and the fact that an analysis that is sucecessful in accounting for the his-
torical facts does not necessarily provide a priori reason for its use in the analysis
of the synechronic data.

This conclusion seems to be in line with the argument that historical evidence
is irrelevant in the determination of a contemporary native speaker's grammar.
Though it may be used to trace the origin of certain features already established
in today's grammar, it cannot provide direct motivation for the establishment of
such a feature in the contemporary grammar. Just as it is put in SPE, "[Historical
explanation] is obviously irrelevant as far as the linguistic competence of the

native speaker is concerned (p.373)."

3.6 The Constraining of the Generative Power

Besides historical evidence, Yip also supports her recognition of the Register
Feature by what I may cail a "power constraining" argument. In particular, Yip
oriticizes other systems as being too powerful. A previous analysis that distin-
guishes four level tones, argues Yip, predicts six rising and six falling tones,
whereas another analysis that distinguishes five level tones predicts ten rising and

ten falling tones. Yip illustrates this problem as follows:
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(3.30).
a 4
3 _| / /7 N\ A\ \
2 _| /S NN NN
1 1/ 7/ v/ NN N
b. 5
4 _| / / /7 N\ A\ \
31 /7 IR VA VAN RN
2 _| /) A VAV VAN
v VL /777 NAVANEN

What is illustrated above is (a) the set of six rising tones: {(12), (13}, (14), {23),
(24), (34)} and six falling tones: {(43), (42), (32), (41), (31), (21)} possible in a tradi-
tional four-level system, and (b) the set 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 traditional five-level system. Yip contenrds that
no language has so many underlying contrasts of contour tones, but a language
usually contrasts no more than two rising and two falling tones. Her analysis is
thus superior to those previous ones since it is confined exact'y to the generation
of that limited number of four contour tones.

Recall that the curb of the generative power of her analysis is achieved with
the postulation of the following constraint on the distribution of her Register Fea-
ture (see also § 2.7).

(3.31) "[The) register [feature] remains constant over the
morpheme." (p. 126)

One thing about Yip's success in the constraining of the generative power of
her analysis that should be noted here is that the constrained power does not come
from the internal mechanism of her feature system, but from an external state-
ment as given above. Nevertheless, with t'his constraint, Yip's system is indeed
successfully constrained with but two technical problems: one, the constraint

should really be stated more precisely as being over the tone bearing unit (or cver
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the syllable which is the tone bearing unit in the Chinese case)18 rather than the
morpheme, since ihe morpheme may contain more than one syllable, and is not
exactly the vnit that always bears one single tone. Two, as noted by Bao (1990),
Yip's analysis needs another constraint for her goal of limiting the number of con-
tour tones fo four to be achieved. This extra constraint would prevent the tones
from getting unreasonably long, as nothing in Yip would prevent a tone such as
HLHLHL, cr even longer to occur. Considering these two as merely minor prob-
iems, let us see the four contour tones that are allowed in Yip:

(3.32). a. rising tones
[+upper) [-upper]
/\ /\
L H L H
b. falling tones
[+upper) [-v per]
/\ /\
H L H L

Here, a question might be asked: has the constrained power been achieved at

a sacrifice? Packard's (1989) study suggests a positive answer to the question.

3.6.1 Packard's (1989) Study

In a more formal way, Yip's constraint as stated in (3.31) confines contour
tones in any given language to uppear exclusively either in the higher [+upper]
range or in the lower [-upper] range. This means the exclusion from the grammar

of a representation such as the followings:

(3.33). o
* / N\
{ou] [Bul where,
I u=upper
X X X=H or L

In the above, the register feature [upper, alternates its value withia the
domain of ‘ne tone-bearing unit, in violation of Yip's constraint as stated in (3.31),

and is thus ruled out from the grammar.
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In an attempt to analyse tones of some of the Chinese dialects, Packard finds
this analysis by Yip to be over-constrained. Based on a survey of the Chinese dia-
lects deseribed in Hanyu Fanydn Gaiydo (An Introduction to Chinese Dialects) by
Yuan (1960), Packard finds that 33% of all the contour tones bestiride the mid-
voice range, covering thus both the {+upper] and [-upper] ranges. lie argues that
although many of these contour tones may be considered derived, "it does not
seem reasonable to assume that all of them are derived (p.20)." He demonstrates
this point with a tone frcm a Wu dialeet called Suzhou.

In Suzhou, Tone 319 is a tone that is (52) in value. According to Packard, this
tone "never changes shape in word- or phrase-initial position ...In non-initial posi-
tion, Tone 3 undergoes largely the same tonal alternations that all the other tones
... undergo in that position (p. 20)." He therefore concludes that "there seems Jit-
tle reason to assume that Tone 3 is derived (p. 20)."

Packard then conducts analyses for a number of these Chinese dialects includ-
ing Mandarin, Wuxi (another Wu dialect), Xiamen (a Min dialect), and Meixian (a
Hakka, i.e. Kejia, dialect), and shows that data from these dialects can only be
handled properly if Yip's constraint as stated in (3.31) is removed, and the analysis

in (3.33) be accepted and incorporated. Specifically, he believes that

“all tones (with some exceptions, such as for ‘'ch ked' or
‘'neutral’' tone) are given two values four register in under-
lying form... The two identical registers are coullapsed by
a universal rule called 'register collapse'... 'Tones which
do not undergo register collapse remain double-specified tur

register and possess a BRANCHING register structure." (p.

21)




84
By "branching register structure", he means exictly the strueture as shown in
(3.33) wrich is ruled out by Yip's constraint. An example of Packard's representa-
tion of the Chinese tones may be taken from his representation (p.22) of the

urth Mandarin tone (51), which is given below:

(3.34). o
(/ \\
{tuj [-u]
l l
i+hi]l [-hi]

Interestingly, Packard simply exterds Yip's analysis in an effort to solve the
problems he cbserves in it, without being aware that his extension has in fact
uridermined the \.ry cornerstone T Yip's analysis. Yip's analysis, when thus
extiended, has in fact lost its advantage of being more constrained than other anal-
yses, as it is no longer confined to the prediction of four and only four eontour
tones. Thus extended, Yip's analysis also predicts six rising and six falling tones,
just as a traditional four-level anaiysis does as illustrated in (3.30b). The following
illustrates the extra contour tones, besides 'nhose four deseribed earlier in (3.32),
which would be generated by Yip's analysis, should it be extended according to
Packard.

(3.35). a. falling tones
g o o} o]
/\ /\ /\ /\
[+T} [Iu] [+li\] [-lln] [+\'J] [-\lll [+u] [-u]

H H H L L i L L

b. rising tones

o o} o c
/\ /\ /\ /\
(-ul [+u] [-u] [+u] {-ul) [+0] [-u] [+u]}

b I | | | | |

H H H L L H L L
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What [ have demonstr.ted so far in this section is that Yip's positing of the
Register Feature has not made her analysis adequately or more easily constrained,
since with the constraint placed on the register feature, her anslysis becomes vir-

tually "disabled".

3.6.2 The Function of a Feature System

Having found that Yip's analysis is constrained in such a way as to climinate
the descriptions of actually occurring contour tones, 1 may perhaps turn to the
very basis of Yip's "power constraining" argument and deal with a more fundamen-
tal question: Why is it necessary to confine the predictive power categorically tc
exactly two rising and two falling tones? The answer to this question has to do
with another argument Yip advances in support of her register feature: that vir-
tually no language contrasts 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 limit the predictive power accordingly (i.e. to the
prediction of two rising and two falling tones only)? The answer does not seem to
be easy and transparent. In fact, one needs to go to the very base of generative
phonology and inquire into the fundamental funection of a system of features.

As is well-known, a system of phonetic features should b able to define possi-
ble speech sounds in languages. It should, as SPE put it, "represent phonetic capa-
bilities of man (p. 299)." A system of features that describe vowels, for exampie,
shnuld desecribe all the vowels that oceur cross-linguistically. A look at a usual
IPA chart reveals that there are something like n dozen or more simple vowels
found in languages in general. A system of features should be able to describe ani
distinguish all of these vowels.

In phonological theory and practice, the fact that no language contrasts as

many vowels as are listed in the universal vowel inventory has not been used a:
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evidence to limit the universal feature system to the definition of just the maxi-
mum number of vowels any given language can possibly contrast.

Let me spell this argument out more concretely. Suppose that there were
twelve members in the set of vowels found in all languages, ard meanwhile, the
maximum number of vowels contrasted in any given language werc a subset of the
twelve - seven, for instance. The question is: should the phonetic deseriptive appa-
ratus be thus controlled so that only seven vowels, not twelve, can be cortrasted?
It is clea- that the answer is no. That a language can contrast maximaliy seven
vowels provides no base for the choice of a feature system which can only define
categorically seven vowels. An adequate system of features should, rather, be able
to distinguish twelve rather than seven vowels.

Similarly, the generative system of features that describes consonants is in
fact able to define all the consonants attested in human languages, not just the
maximal number any given language can pessibly eontrast. It seems expected that
the overall set of consonants in human language is much larger than the set found
in any given language, and that no language actually contrasts the same number of
consonants as contrasted in this overall inventory of consonants found across lan-
guages. Conversely, the fact that no language distinguishes the same number of
consonants as found in the overall inventory is no argument for limiting the fea-
ture system to the definition of just the number of consonants found maximally in
any one language.

The same argument for the vowels and consonants is evidently applicable to a
system of tonal features. It may be very well true that hardly any tonal language
contains more than four contour tones, but this fact should provide no argument
against the configuration of a system of tonal features in such a way as to define

all the possible contour tones in languages. Ideally, a theory of tonal festures
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should be able to distinguish various tones in all tonal languages. If not for any
other grand purposes, a theory of such a feature system at least provides a neces-
sary meta-language with which cross-language comparison of contour tones can be
made.

It should also be pointed out that by confining her model to the distinction of
four tonal categories, Yip in effect confined her model to the definition of just
four TYPES of tones altogether. It would seem quite unlikely that the overall
number of contour tones in human language should be as small as four, for
although it might pe true that no language contrasts more than four eontour tones,
the four-way contrast does not necessarily have to always involve the same four
tones; in other words, a system that defines more than four contour tones does not
necessarily cause more than four tones to be contrasted in any given language.

It seems that Yip's fundamental problem lies in that she confuses phonetie
features with phonological features. In particular, she tries to develop what
amounts to a UNIVERSAL set of PHONOLOGICAL features for tonal analysis.
Sueh a set of features clearly does not exist. Some basic tenets of theoretical
phonology suggest that a certain subset of the universal set of phonetic features
may turn out to be phonologieal, contrastive features in certain language while
not others, and that all phonetic features are not phonologizal features in all lan-
guages. An adequate feature system for tone should contain a set of phonetic fea-
tures that can define all tones in languages the system is supposed to cover.

To conclude, Yip's system of tonal features, which is capable of defining just
four types of contour tones, suffers from under-generation. and therefore her
power-constraining argument for the adoption of the register feature is under-

motivated.
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3.7 Physiologiccl Considerations

It is rightfully pointed out by Yip that "any system of distinetive features
must of course be grounded in an understanding of their articulatory and acoustic
correlates (p.155)." According to her, attempts have been made in this direction in
devising a tonal feature system which reflects the correlation beiween pitch and
certain articulators (Halle and Stevens 1971, and Brown 1965). While making no
claim that her enalysis is better than thesc attempts in this regard, she does point
out that none of the attempts is successful. She then concludes that "phonetic
motivation for any system of tone features must await a clearer understanding of
the mechanism of production (and perception) (p.157)." 1 think Yip is correct here.

However, I still have some doubt which I wish to raise here regarding the
physiological correlates of Yip's tonal system. It seems that a commonly accepted
theory is that tone is produced by the laryngeal muscles (ef. Ohala 1978), the
vocal cords in particular. But, whatever the relevant musecles, and wherever they
are located in the vocal tract, it seems reasonable to assume that Yip's two tonal
features including the Register Feature are related to the physical movement of
the same set of musecles (or whatever), and therefore share the same articulatory
correlates, given the fact that theylboth are tonal features covering the same
pitch range (that is, 1-5 on Chao's scale).

A problem seems to arise here: if Yip's Register Feature [upper] is conceived
as having an independent life from the Tonal Feature [high], it is not clear how the
same set of muscles can in fact effeet two simultaneous but distinctive kinds of
TONAL behavior. Without further evidence from articulatory or perceptual stud-
ies, I have to remain skeptical about the physiological reality of the Register Fea-
ture [upper], assuming that the Tonal Feature [high] is justified. As 1 am no expert

at all on the subject matter under discussion, 1 do not intend to pursue the multer
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further in this study. ! will content myself with the mere raising of the question,

in the hope that further research may shed light on it.

3.8 Notes to Chapter 3

Unfortunately, however, I got to know Zee's position only through ihe abstract
of the paper Zee presented at a 1991 Chinese linguisties conference. My recent
effort to trace the author and his paper has failed. ! therefore have no details
about Zee's analysis.

This is my nearly verbatim translation of Xu. The original remark is in Chi-

nese, which is provided here in pinyin.

"gingshéng yé jido gIngyin, ta de tédidn shi fayin qing

ér duldn." (p. 220)
Sec Chen (1984) for a different view.
The names or the exact syntactic functions of these particles may be contro-
versial. However, the controversy should not affect the present discussion.
Diachronically, though, they have been found to be derived from full-toned
morphemes (Cheng, p.65).
She does not mention the source of her data here. Presumably they are from Qi
(1956), since they identify with Qi's. The data are almost identical to Chao's 8s

well, which are given below (Chao 1968, p.36):

Tone 0
Tone 1 (55) 2
Tone 2 (35) 3
Tone 3 (213) 4
Tone 4 (51) 1

The only difference between Chao and Yip's data shows up on the neutral tone
after Tone 1. In Chao it is measured at 2 while in Yip's citation, it appears as

3. I believe the difference is trivial and therefore negligible.
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Notice also that in {3.3), Tone 3 is represented with a value of (21) rather
than (213) (See § 2.7 for her analysis of this tone). The examples shown there
are mine.
For a more detailed wnalysis and more arguments of the neutra: tone, plesse
see § 6.7.
I would not be surprised if there are researchers who do not agree in treating
them all as identical neutral toned syllasbles. In fact, my intuitive feeling seys
that these post-verb syllables (except le) still carry distinct though reduced
tones, the reduction being due to lack of stress, and no matter how much tone
modification occurs in each case, these syllables are not produced with an
exactly identical contour or pitch. However, this perceplion may be purely
phonetic in nature. Namely, phonologically, these tones may very well be con-
sidered to be the same neutral tone.
The same argument is made in Bao (1990) as well.
According to Wang and Cheng (1387), the earliest discussion of the four Mid-
dle Chinese tones is due, however, to Yue Shen (A.D.441-531).
Except that all the syllables that ended in a stop (i.e. /p, t, k/) were grouped
together under the ru-tone category, no one can tell with certainty what the
names of the tonal categories meant when they were adopted. This means that
nothing is known about the values (or shapes) of these tones.
Hereafter, | may omit the tone diacritics on the Chinese words that have
already been mentioned to avoid unnecessary tedious post-seript setting
involved in the word processing of the present dissertation.
Splits also happened in some dialects (notably the Cantonese dialect of Yue)
during the tonal development, but to so small an extent that they are negligi-
ble in the present discussion (also see Wang and Cheng 1987).

Due to the scope of her historical analysis, 1 will not go into it here, but sim-
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pily assume that it is adeguate.
The actual development of the four Mandarin tones involved a complicated
series of processes. The loss of the ru tones (both yin and yang), for example,
was due to the loss of the consonantal endings of the ru-toned syllables. These
syllables consequently merged with their voicing counterparts of the ping
tones. For a more detail discussion of the merging processes, the reader is
refered to Wang and Cheng (1957).
This issue is further addressed later in § 3.6.
All the tonal values given above are from Norman (1988), Chapters 8 and 9,
except those for Jinan and Wendeng, which are from my own auditory impres-
sions.
Chinese languages are divided into syllable tone language and word tone lan-
guage. Shih (1986) makes it quite convineing that Mandarin is a syllable-tone
language in which the tone bearing unit is the syllable rather than the mor-
pheme, in spite of the Mandarin morpheme being largely co-extensive with the
syllable.

The use of a number for tone reference is the same here as in Mandarin.



Chapter IV

REPRESENTATION OF MANDARIN TORES

One argument that has enjoyed unanimous acceptance among current
researchers of Chinese phonology is that Maadarin tones should be represented
autosegmentally, but exaetly what this autosegmental representation should look
like is a question that has not received much attention in curr¢nt phonological
studies. As is revealed by the earlier review of literature, virtually the only non-
linear analysis available is the analysis of Chinese tones developed in Yip (1980a),
and later modified by the author herself (1989a,b). However, Yip's framework, as
has been demonstrated in the last chapter, has not been found motivated for Man-
darin tones. The purpose of this chapter is thus to offer an alternative non-linear

representation of these Mandarin tones.

4.1 Preliminaries

By now, it should be a familiar piece of information that Mandarin has four
phonemic tones. Among them, the first is high and level (55, on Chao's scale), the
second rising (35), the third low and dipping (213), and finally, the fourth falling
(51). These four tones will hereafter be referred to as Tones 1, 2, 3, and 4 respec-
tively, and the present chapter will address primarily the representation of these
four phonemie tones.

It should be noted that the values for the four tones as given above are their
values in citation. In certain contexts, these tones may appear in sandhi forms

different from their forms in citation. Traditionally, these sandhi forms (or sandhi

-92 -
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tones) are seen as derived from the citation forms (or citation tones) through tone
sandhi processes. Basically, four sandhi processes have been identificd in the lit-
erature. This chapter will focus primarily on the representation of the four pho-
nemie tones; Chapter 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 another tone com-
monly referred to as the neutral tone, in addition to the four phonemic tones.
Different from the other four tones, the neutral tone is still generating much
debate as to whether it is underlying or derived, cr how it acquires its surface ton-
al values. This neutral tone, hereafter referred to as Tone 0, will be further

addressed in a later chapter.

4.1.1 A Working Definition for the Term "Tone"

In order to delineate a theory of tone, a few key terms need to be defined at
the outset. One of them is the term tone. Much confusion exists in the literature
concerning the denotation of this term. As will be demonstrated below, this con-
fusion is attributable to the fact that a tone is not always atomie. Indeed, within
the framework of non-linear phonology, a tone may be decomposable; it may have
an internal structure, consisting of a sequence of "tones" itself.

To confound the picture even more, the domain within whiech a tone may oceur
varies from case to case. As once noted by Leben (1978, p.177), the domain of the
tone varies among the units of the phonological word, the morpheme, the syllable,
the mora, and the segment. Recently, the set has been extended to include the
unit of the lexical word (Shih 1986, Zhang 1989). In autosegmental terms, such a
domain is called a tone-bearing unit (TBU).

The confusion stemming from the TBU (domain) variation can be ¢2monstrat-

ed by two of the scenarios of the TBUs. In one of the scenarios, the TBU is the
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syllable. In the other, the TBU is the lexical word. Incidentally, these are the two
scenarios that have been found to exist in the Chinese languages. Based on Shih's
(1985) distinction between word-tone languages and syl'ab'e-tone languages, Zhang
(1989), for instance, finds that the TBU in Mandarin is the syllable while that in
Shanghai is the word.

In a language like Mandarin, in which the TBU is the syliable, a contour tone
such as Tone 4 may typically be represented within non-linear phonology as fol-
1ows:1
(4.1). o

/\
1L

In this representation, there are two levels involved. Confusion thus arises
from the fact that the units at these different levels have both been referred to as
"tones". Specifically, the term "tone" has been used alternatively to mean (1) the
whole falling contour as a unit, and thus the expression "a falling tone," and (2)
one of the components of the contour, and therefore, the expression "a sequence
of H and L tones". This situation gets even worse when the TBU is the lexical
word, for the word may contain more than one syllable, and each syllable, in turn,
may bear a tone with an internal structure. An illustration is provided below
based on a lexical word tone from Shanghai:

(4.2). A Shanghai Word Tone: 42+ 24
2-syllable 3-syllable 4-syllable
42-24 42-42-24 42-42-42-24
Here, X+ = any number of ¥Xs from 1 up

As mentioned previously in § 2.8, a lexical word tone in Shanghai is usuaily

either extended or compressed to fit the entire domain of a lexical word, no mat-

ter how many syllables the domain of the word contains. Within such a lexical
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tone, three levels of tcnal units are discernable. From top to bottom, one sees the
units at the word level, at the syllable level and at the level of the components
making up the unit of the syllable level.

What is confusing regarding these units is that all of them have been referred
to as "tone". Taking the trisyllabic word from (4.2) as an example, I can display

the problem as follows:

(4.3). wd level 3: tone (word tone)
/ 1\
c o O level 2: tone (syllable tone)
/N /N /N
HL HL LH level 1: tone

The case as illustrated in both (4.2) and (4.3) clearly suggests that it is wise to
define the units at these three levels using separate terms if one wishes to avoid
unnecessary confusion in the use of the term "tone" as well as any further confu-
sions that may result from it.

Hence, in the development of my analysis, I will explicitly adopt the terms
"melody" and "toneme" to refer to units at the top and bottom levels respectively,
while reserving the term "tone" for the execlusive reference to the tonal unit at

the middle (or the syllable) level.2

Namely, the following definitions are assumed:
(4.4). A working definition for the terms

“tone," "toneme" and "melody"

wd level 3: melody
/ I\
o o 0 level 2: tone
/N /N /N
HL HL LH level 1: toneme

Under such a scheme of definitions, each of the four Mandarin phonemic tones
as well as its neutral tone, al! of whiech are directly linked to the domain of the
syllable, will be referred to as "tones". Meanwhile, the component parts of each
of these five tones will be referred to as "tonemes." What I mean is that (4.1) is

labelled as follows:
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(4.5). Mandarin tone and tonemes:
c Level 2: tone
/\
H L Level 1: toneme

Having defined the term "tone" and other related terms, | am now ready to
spell out my analysis of Mandarin tonal representation. 1 will begin with a brief
overview of the analysis, followed by an exposition of its major features a.d their

supporting arguments.

4.2 The Representation of Mandarin Tones
The analysis proposed here for the four Mandarin tones consists of essentially
the following geometrical structures; these structures are considered the underly-
ing representation of the four tones:
(4.6). Representation of the Four Mandarin Tones
Tone 1 Tone 2 Tone 3 Tone 4
(55) (35) (213) (51)
I

|

T
/1IN /1IN /N /1N

M

T T T
HHH MHH LLM H

e}
I

tonal tier
I

(o] o) (] syllable tier
I

I .

L toneme tier

Basically, «nere are three tiers involved in the representation, the syllable
tier, the tonal tier, and the toneme tier. While the tonal tier is treated as being
co-extensive with the syllable tier, the toneme tier is seen as linked directly to
the tonal tier, and only indirectly to the syllable tier.

Regarding the treatment of the syllable and tonal tiers as being co-extensive
with each other, one may argue that it would seem more precise to link the tonal
tier with the voiced part of the syllable only (rather than with the whole syllable
itself), given the fact that the tone is only observed over that part of the syllabie.

However, it can also be argued that in spite of the observed fact, it is highly likeiy
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that the tone is linked direetly to the syllable as a whole in the phonologiesal gram-
mar of the native speaker.

The indirect linking between the tonemes and the syllable via an intermediate
T node is meant to accommodeate the essentiglly correct observation described in
Yip's two recent studies (1989a,b) that the Chinese tones, contour tones in partie-
ular, should be treated as units at one level of the phonological representation, in
addition to being treated as being composed of level tonemes. While Yip's motiva-
tion for the T node comes mostly from Wu dialects (see § 2.8), I will later in this
chapter provide a piece of evidence from Mandarin to further support Yip's treat-
ment.

Generally speaking, there are three overall characteristics about our analysis,
whieh stand out as distinet from previous analyses of Mandarin tones. While
detailed exposition of them will be provided in the sections that follow, a brief
introduction is offered here. The first of the three characteristies is that the
present analysis assumes that THREE tonal levels, high, mid and low, rather than
four (as in Yip 1980a) or five as in Chao (1968) are contrasted in Mandarin. In
order to represent such a three-way contrast, two commonly used traditional fea-
tures, [+/-high] and [+/-low], are adopted.3 The two features combine to yield

three tonal levels as desired:

(4.7). [high] [low]
high + -
mid - -
low - +

These three tonal levels can be represented by three tonemes, H, M and L, as

shown below together with their featural definitions:

(4.8). level tonemes feature representation
high H {+high, -low]
mid M [-high, -low]

low L [-high, +low])
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Second, the present analysis assumes thet each cf the four Mandarin tones is
composed of a designated ccmbination of three (rether than two) of these
tonemes. Tone 1, being a high level tone, is represented in terms of a rlat series
of three H tonemes. Tone 2, being a mid rising tone, is represented ss siarting
with a M toneme, continuing to a H toneme, and remaining high for the length of
another toneme H. Tone 3, a low tone, is configured as starting from 1, continuing
through another L, and then rising to M. And finally, Tone 4 starts at 1l and then
drops through M to L.

The third characteristic is unique since it is a traditionally phonetic notion
that has not been explored in the phonological analysis of tones. In particular, this
notion is one of timing, comparable to the notion of timing used in characterizing
Cs and Vs, - units on the skeletal tier in languages which have been typologically
grouped together under the term "quantity-sensitive languages".4 I claim that
tonemes in Mandarin funetion as such timing units. Essentially, I argue that Man-
darin, though quantity-insensitive at the skeletal level, is nevertheless quantity
sensitive at the tonemic level. It should be noted, however, that with this claim,
the traditional classification that Mandarin is a "quantity-insensitive" language
needs to be modified, and the weight theory of the non-linear phonology is in need
of review, for the parameter of quantity-sensitivity becomes now no longer exclu-
sively relevant to the skeletal tier, as it has always been considered to be. This
issue of the timing units will be addressed in more detail in the next chapter.

Apart from the three unique features just mentioned, my anelysis adopts a
few related assumptions made in previous analyses. These include, as briefly dis-
cussed earlier, that (1) Chinese tones should be treated as a sequence of level
tonemes, following Woo; that (2) Chinese tones should be treated as atomic units

as well as sequences of level tonemes, following Yip (1989a,b); and tkat (3) the
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TBU in Mandarin is considered to be the syllatle, following all of the previous
studies except Woo. Besides these three assumptions, there is yet a fourth one -
that {4) Mandsrin ecitation (or utterance-final) tones are the underlying forms, fol-
lowing the traditional approach first proposed in Chao.

Among these four assumptions, (1) and (3) have enjoyed relative unanimous
acceptance by phonologists of Chinese in general. Hence, I will not address them
further in this study. Neither will I be concerned much with (2), as it is very
cogently argued for in Yip's (1989a,b) two recent papers (see § 2.8), aithough I will
provide further evidence from Mandarin to support Yip's treatment. Since (4)
remains an issue of debate, I will provide explicit arguments in the following sec-

tions to justify the adoption of it.

4.2.1 The Nature of the Toneme

First, I would like to argue for the postulation of three tonemes (rather than
two) in the underlying representation. To do so, it is first necessary to probe fur-
ther into the nature (or the basic funection) of a toneme. It seems that there are at
least two parameters that can be used to characterize a toneme. The first one is,
of course, the parameter of the pitch level, as a toneme always specifies a pitch
level. A sequence of tonemes will tell the direction of the piteh to indicate if the
tone containing them is a level or a contour one and, if eccntour, what direetion
the contour takes. For instance, a sequence of LH tonemes would tell that the
tone is marked by a change in the fundamental frequency in the course of its
utterance, and reveal that the tone is a contour rather than level tone. Or, on the
other hand, a HH sequence would mean no change in the fundamental frequency in
the tone, revealing therefore a level tone.

The second function of a toneme, however, is not as well understood. It con-

cerns the fact that a toneme can potentially serve as a timing unit in languages
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such as Chinese, just as the skeletal elements of Cs and Vs can in others. This
function of the toneme, little known as it is, has in fact been impiicitly assumed in
studies of tones. For instance, there is a reason to believe that several previous
studies, such as Chao, Woo and Yip, treat, largely unintentionally, the component
parts (tonemes) of a ton". as timing units.

The numerals in Chao, for instance, can be interpreted as indicating duration.
In his system of tonal representation, Chao uses a "geminate" (55) rather than &
single (5) to denote the high level Tone 1. Such a representation of Tone 1 evi-
dently serves to indicate that a tonal sequence represented by geminate numbers
is somehow longer than one represented by a single number. Otherwise, there is
no point in using two identical numbers (55) rather than a single one (5) in this
case. In other words, if piteh level is all there is to represent, a single (5) would
work just as well as a dual (55). Treatment of tonemes as timing units is also
found in Woo, Yip and Bao. In what follows, I will omit Bao in the discussion, since
Bao is essentially the same as Yip as far as the system of tonal features and tonal
levels are concerned.

As shown earlier in the literature review, Woo and Yip represent Tone 1 as HH
rather than simply H (although Woo "stretches" the vowel length at the same time
so that each of the tonemes can be carried by its own vowel, as required by the
segmental framework she works in). Furthermore, besides Tone 1, Tone 3 is repre-
sented in these studies by two identical tonemes. Specifically, Tone 3 is repre-
sented in them as LL rather than simply L. Such a treatment of Tone 1 and Tone 3
suggests that tonemes have been used as timing units. In fact, the following

remarks made by Yip further suggests this.
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“The last question to be discussed concerns the possibility

of contrasts between single tones and sequences of identical

tones...I see no reason

to rule out the possibility of a

contrast between, say HH and H underlyingly... I would sug-

gest that there MAY be a distinction between LL and L that

shows up in the timing of such sequences as LLH and LH on a

single syllable." (p.33).

Unfortunately, these previous analyses, which endow, to a greater or lesser

degree, the integral components of a tone with a time-denoting funetion, have

only done so without seriously considering the consequences of such a treatment,

and without being explicit about it. These consequences will be further discussed

in the next section.

4.2.2 The Duration of Tone 3

If an enalysis uses tonemes, implicitly or explicitly, as timing units, a logical

question emerges: How many tonemes should be strung together to represent a

given tone, or to represent the duration (rather than merely the piteh contour) of

the tone? Again, let us consider the studies of Chao,

vant to the present topie.

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

a. Chao
55 3z 213
55 35 21
35
b. Woo and Yip
HH LH LL
HH LH LuH

51
53

HL
HL

UR:
SR:

in
in

in
in

Woo and Yip, which are rele-

final position
non-final position

non-final position
final position
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Assuming the timing function of the tonemes, two inferences contained in all
these three studies can be drawn from the above illustration. One, all tones,
except Tone 3, remain the same in duration no matter where they occur. Namely,
they are always "two-tonemes long" wherever they appear. Two, the third tone is
longer by about 1/3 in a final position than in a non-final position.

These two assumptions, seemingly plausible at first glance, lack ecmpirical
support. First of all, evidence from some instrumental studies shows that other
things being equal, all Mandarin tones, not just Tone 3, are significantly longer in
utterance-final position than elsewhere. Secondly, these studies also show thet
while Tone 3 may perhaps be the longest among the Mandarin tones in final posi-
tion, the difference is not as great as previously assumed.

The observation that all Mandarin tones are longer in duration in an environ-
ment preceding an empty time space rather than in one preceding another tone
has been made in several studies. Chao (1968), for instance, remarks that "a two-
syllable compound or phrase [standing alone] will have a slightly greater stress on
the second syllable...This is true of any combination of tones... (p.29)." Further,
in deseribing the effect of a stress on a tone (which is co-extensive with the sylla-
ble that bears it), Chao maintains that "stress will enlarge ... the length of a tone
(p. 29)." Chao's correlation between stress and duration is confirmed in a fairly
recent study in Shen (1991), whose perceptual and acoustic study of Mandarin
rhythm reveals that "the mean timing of the stressed syllables is 237.81 ms.; that
of unstressed syllable is 145.14 ms.", and that "the stressed syllable is significantly
longer than unstressed ones" (from her abstract).

Putting all these remarks together, Chao's theory becomeas clear: that the
syllable situated before a pause has a longer duration than a syllable that is not
found in that particular context. This implies, among other things, that it is not

just Tone 3 but every one of the Mandarin tones that is longer in fina! position.
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More evidence is found in another study by Shen (1996b). In this study, Shen
attempts to measure the low level co-articulation effect exerted on a tone by
tones on its two sides. She records native speakers' pronunciations of a sequence
of ihree identical syllables /pa pa pa/ in various tonal combinations. Before being
recorded, the Mandarin-speaking subjects are specifically cautioned not to stress
one syllable more than another in order to control stress-related modification of
the tones to a minimum. Shen finds that in spite of the caution, the utterances
made by these speakers are still "produced following the most frequent stress pat-
tern of trisyllabic words or phrase, that is, with the last syllable most stressed and
the second least stressed (p. 283)". If stress does indeed manifest itself as an
enlargement of duration, Shen's finding confirms Chao's observation that the final
syllable or tone is longer than one occurring in other contexts. Notice that Shen's
finding suggests that all Mandarin tones including Tone 3 are longer in utterance-
final position. Similar observations to those made in Shen are made in Yan and
Lin (1988) as well.

While all the above studies suggest that a tone is indeed longer utterance-
finally, one still need to answer one more important question to make the point
under discussion: How significant is the inereased duration? Is it an insignificant,
low level duration modification, or is it significant enough that the phonological
representation should reflect it? Findings from Shih's (1987) Bell Laboratory
report may perhaps help us make the decision.

In Shih's report, it is shown that Tone 0 takes 30% more time in a final posi-
tion than when in a non-final position. In addition, she reports that a vowel, meas-
ured to be 300 millisecond (ms) long when the syllable that contains it is in an
utterance-final position, lasts only 150 ms (i.e. 50% less) when the syllable is in a

non-final position. Given that a tone is largely co-extensive with the vowel rather
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than with the preceding consonant of the syllable (Howie 1974), this finding shou!d
mean that a tone is much shorter (about 50%) in a non-final position than in a final
one. Notice again that her finding does not just concern Tone 3. After all, the
finding seems to point to a natural and common phenomenon in human languages
that other things being equal (i.e. factors such as stress and intonation being con-
troled), segments at least tend to be longer in utterance-final position than when
preceding another segment of any shape.

Hence I conclude here that if one should regard Tone 3 as significanily longer
(i.e. being reflected in phonological terms) in utterance-final pcsition than else-
where, one should also treat the rest of the Mandarin tones in the same manner.
Now, let us come to the second implicit assumption, made in the previous studies
mentioned earlier, that Tone 3 is significantly longer than the rest of the phonem-
ic tones when they ocecur in utterance final position. 1 will show that findings

from certain experimental studies fail to support this claim.

4.2.2.1 Howie's Study

In his quite comprehensive Acoustic Study of Mandarin Vowels and Tones,
Howie (1976) measures acoustically native speakers' utterances of 136 citation
syllables which belong to 34 types of syllables. He measures these 136 syllables in
terms of their duration, fundamental frequency, and other acoustic factors. The
following are some of the results from his study. As what is of concern here is

tonal duration, I have excerpted from these results only the part concerning dura-

tion.
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(4.10).
Duration of the voiced part of the syllables
in milliseconds (Howie 1976, pp. 155-199)

syllables Tone 1 Tone 2 Tone 3 Tone 4
1. yi 182 190 198 230
2. yu 180 222 276 220
3. wu 180 242 162 226
4. ai 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
S. yuan 352 430 368 358
10. ying 310 366 312 300
11. wen 280 306 290 332
12, xu 160 140 178 162
13. hu 166 178 228 230
14, shi 150 152 212 144
15. fa 170 238 210 186
16. ma 280 340 374 330
17. na 322 332 366 352
18. 1la 300 352 340 300
19. pao 162 196 214 236
20. pi 104 140 180 144
21, tu 134 174 186 200
22. tuo 168 210 250 184
23. ke 230 210 210 174
24. bao 254 232 392 244
25. bi 152 210 200 190
26. du 192 230 204 216
27. duo 180 230 242 284
28, ge 226 210 248 218
29, gie 134 212 234 220
30. can 232 232 268 240
31. chi 210 154 250 150
32, ijie 220 250 232 200
33. zan 224 350 306 250
34. zhi 168 210 170 176

A close look at this substantial list of measurements should prompt one to ask:
on what basis is the claim made that Tone 3 is significantly longer (by 50%, as
Woo claims) than the rest of the Mandarin tones in final position? True, with cer-
tain syllable types, Tone 3 does stand out as longer than the rest. An example of
such an extreme kind of syllable type is found in the case of No. 24, (and No. 24

only !), bao, where Tone 3 is 54% longer than Tone 1, (Tone 1 being the next long-
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est after Tone 3). However, such a syllable type is not typically found across the
34 syllable types. Most Tone 3s that are longer than the rest of the tones are
much less longer than this percentage (i.e. 54%). There in fact exist 13 syllable
types (representing nearly 40% of all the syllable types) that are shorter with Tone
3 than with the rest of the tones. Examples of such a syllable type are found in
No. 3, 9, 10, 26, 33, 34, to sample a few in the above list. If one assumed that
Tone 3 is 509% (or even 30%) longer than the other tones, one would have to
exclude these 13 cases from consideration.

It seems clear that if the choice of the syllable types is non-representative,
the result from an experiment based on these non-representative types will surely
come out biased. From this, it follows that one cannot make a claim about which
of the four tones is significantly longer than the rest on the sole basis of one or
even a handful of syllable types. Unfortunately, however, such an approach seems
to have been used in phonological studies of Mandarin. An example of the use of
such an approach is found in Woo (1972), which will be addressed in the next sec-
tion (i.e § 4.2.2.2).

Since the claim that Tone 3 is longer than the rest of the tones whea they
occur in a final position is found to be true only with a subset {about 50% of all
the 34 syllable types), it appears rather inappropriate to maintain the claim and to
take it as a generalization for all the syllable types involved.

Another interesting observation that can be made, based on Howie's measure-
ments, is that the other tones may also last longer than the rest of the tones on a
given syllable. To name a few: Case 19 in the above list shows that Tone 4 is 45%
percent 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
that Tone 4 is 25% longer than Tone 1, 21% longer than Tone 2, and 16% longer

than Tone 3. The list could be extended.
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The point | wish to make is that if one were to represent Tone 3 with 1/3 more
length than the rest of the tones based on cases suech as No.24 in the list, one
should also take the cases just mentioned into account and represent them accord-
ingly. For instance, the representation should also show that 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), ete. This is already beyond the scope of a phonological description.
Thus, even if Tone 3 is found longest among the four tones in some of the cases,
the difference may be due to low level phonetic or acoustic details which have no
place in a phonological representation.

So far, 1 have been eamparing Howie's syllables more or less on an individual
basis. Here, one may argue that some eclaim can still be made about Tone 3 being
longer if it is proven longer collectively on an average. First of all, it should be
pointed out that a phonological generalization is not normally made based on a
average score. If indeed Tone 3 is longer on the average than the rest in final posi-
tions, the most one can claim is that Tone 3 TENDS to be longer than the rest, and
the claim is by no means a generalization.

Secondly, even if one did consider the average score in the phonological theo-
ry, there would still be no reason to maintain the "superior" status of Tone 3 as
previously held. The following table contains the average scores of the duration
of each of the four tones and the percentage value by which one tone (in column)
is longer than another (in row). The table is a direvt caleulation from Howie's

data as given in (4.10).5

(4.11). 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 percentage scores in the cells indicate how much longer a tone in the left
column is than a tone in the top row. What this above table reveals is that 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 for 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 19% (rather than 50%
as Woo claims) longer than any of the tones. Furthermore, while Tone 3 is 19%
longer than Tone 1, the percentage gets much less when tone 3 is compared with
Tone 2 and Tone 4, where the percentages are a mere 6% and 9% respectively.
Nowhere in the table is the percentage of 50% or even 30%, as indicated in previ-
ous analyses, or one that is close to either seen. These figures considered, it would
seem questionable to give the "superior" status to Tone 3 in length as has been
done in previous analyses, and the low percentage (i.e. 19% or less) makes one
wonder whether the difference in length has any phonological significance or
merely low level phonetic implication having no phonological consequences.
Furthermore, if one should believe that the 19% extra length should be for-
malised in phonological terms, then it should not be unreasonable to use compara-
ble means to encode the extra 12% by which Tone 2 is longer than Tone 1, or the
9% by which Tone 4 is longer than Tone 1, and so forth. However, if one does so,
the whole system of tonal representation would be thrown into total chaos; it
would be lost in phonetic details so that no generalization could be captured and

no insights could be effected.
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4.2.2.2  Woo's Study
If Howie's study has not found Tone 3 significantly longer than the rest of the
tones in isolation (or in final position), one may want to ask where that figure of
50% comes from, and on what basis it is elaimed. I find that the figure is due to
Woo (1972), and based on the following measurements made by her (adapted6 from

Woo, Table 2.1, pp. 28-29)
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(4.12). Citation Tones of Mandarin Syllables:
Duration Measurements of Components in csec.

Total Initial Vowel Final
Syllable Cons.
(+Glide)

I. Tone 1
ba 36 2 34
ban 38 2 21 15
bang 38 2 21 15
bei 35 2 33

II.Tone 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

III.Tone 3
da 53 2 51
dai 52 2 50
dang 52 2 35 15
dao 59 2 57
dei 52 2 50
deng 53 2 37 14
di 57 2 55
diao 57 2 51
ding 53 2 36
du 55 2 53
duan 6l 2 40 15

IV.Tone 4
zha 31 0 31
zhai 29 0 29
zhan 27 0 27 (V+C)
zhang 23 0 23 (V+C)
zhao 25 0 25

The measurements listed in the above table show indeed that Tone 3 is much
longer than the other tones, by in fact 50% or more on an average. However, a
close look at the table reveals that it is not eclear whether the duration difference
is truly caused by the difference in tonal categories. For one thing, it may be

attributed to the difference in the initial consonants.
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Notice that in the above measurements of Woo's, each of the four tones is
measured on syliables with a different initial -~ Tone 1 is measured on syllables
with an initial <b> (or /p/ in IPA), Tone 2 is measured on syllables with an initial
<m> (/m/), Tone 3 is measured on syllables with an initial <d> (/t/), while Tone 4
on syllables with an initial <zh> (/Z/) - rather than all of the four tones being
measured against the same syllable type with the same initial. Given the fact that
different consonants may have different effect on the duration of their adjacent
segments, the above comparison of tonal length has not been made on an equal
footing.

Woo does show her consideration of the difference in the initial consonants by
making separate measurements for the duration of the consonant and that of the
following vowel. For the syllable dd, for example, the initial consonant is meas-
ured at 2 csec., while the vowel at 51 esee. This way, she can compare the length
of the syllables minus their initials across tonal categories and claim that the dif-
ference in the initials is made unimportant. However, this measure still will not
make the comparison right. It still will not make the difference in the initials
unimportant, since what matters is not simply the absolute duration value of the
initial consonant, but the varied influence the consonants may have over the dura-
tion of the segments that follow. Compared with Woo, it is clear that Howie's
measurements provide a more satisfactory basis for comparison of tonal duration
across tonal categories.

Based on the discussions made in the last two sections (i.e. of Howie and Woo),
I conclude that Tone 3 has not been found significantly or consistently longer in
any context than the other three Mandarin tones. Let me re-capitulate the two

arguments | have made in this section (i.e. § 4.2.2) as follows:
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(4.13). a. All Mandarin tones are longer, just as
Tone 3 has been observed to be, in the utterance-

final position than elsewhere.

b. Tone 3 has not been found significantly longer, in the
utterance-final position, than the rest of the tLones in

the same position.

4.2.3 The Tonemic Representation of a Tone
Tc put the arguments advanced in the previous section into technical terms, I
propose the following tonemic representation of the four Mandarin tones:

(4.14). Tonel Tone2 Tone3 Tone4d

HEH MHH LLM HML (in utterance-final position)
HH MH LL HM
MH

This analysis stipulates that a tone contains three tonemes when there is no
other tone following, but two when there is. The crucial feature of the analysis is
that every Mandarin tone is seen as having an extra toneme when appearing in
final position. As I have already shown, this characteristic marks one of the
departures of our analysis from traditional ones where Tone 3 alone is thus treat-
ed.

It is interesting to note that the above analysis actuelly explains why it is that
only Tone 3 has been thought (or perceived) to be longer in a final position than
elsewhere. The reason is rather simple: the extension in Tone 3 is marked by an
abrupt change in the direction of the pitch - the third toneme abruptly turns the
piteh of its preceding toneme L upwards, making the extension perceptually more
observable. On the other hand, in none of the other three tones is the extension

likewise marked. In the case of Tones 1 and 2, for example, the piteh level simply
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continues from the piteh of the second of the three tonemes. In neither is a
change of piteh direction, as seen in the case of Tone 3, detected. In the case of
Tone 4, the direction of the piteh is falling and the falling simply continues natu-
rally while there is still temporal space for it. In short, none of the three tones of
Tone 1, 2 and 4 changes its fundamental frequency abruptly at the third toneme.

Without an abrupt change in fundamental frequency, the only difference
bztween the longer three-toneme form and its shorter two-toneme alternant
becomes, in a sense, a matter of duration. Recall the finding made in the research
study by Howie (1976), which was mentioned in § 3.3. He finds that duration does
not affect a native Mandarin speaker's judgement of tonal categories. This finding
suggests here that a shorter tone HH will be judged to be the same tone as a long-
er HHH; likewise, a tone of the form HM could be judged to be the same tone as
its longer extended form HML.

Notice that the itcnemic representations for Tones 1, 2 and 4 have a perfect
correspondence with their respective traditional scaler values in terms of the cov-
erage of pitch range. Let me take Tone 4 to illustrate the point: the piteh range
covered by the tonemic representation of HML is identical to that covered by the
scaler representati..a of (51). A little explanation, however, is necessary here for
the representation of Tone 3 with LLM rather than MLM, though there has been
little controversy in the literature with regards to the use of the former. This is
because, given the scaler value of (213) for Tone 3, the latter is just as logical a
candidate for the representation of Tone 3 as the former.

Hockett (1947) is probably the first person to describe Tone 3 without its rise
as a low flat tone. Later, in a Chinese dictionary compiled by Chao and Yang
(1847), Tone 3 is described as a low flat segment attached to a slight fall at the

beginning, before starting its final rise. According to them, the flat seginent lasts
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about half of the time afforded a complete Tone 3. They tharefore call Tone 3
without the rise "half third". Treating this "half third" as phenologically a flat low
tone receivés explicit support from Woo, who gives the following explanation for

the treatment, based on her spectrographic result:

"Although the contour [for Tone 3} is traditionally

described as “falling-rising', it is not accurate to say

that the contour is one which could be graphically repre-

sented as \/. The frequency curve does not fall throughoutl

half of the sonorant duration, nor is the fall as sharp as

the rise. If one looks at the spectrographic evidence, one

will see that the actual contour shows a very slight drop at

the beginning of the sonorant articulation, followed by a

level low fundamental frequency curve... We do not feel that

the initial drop is distinctive; we feel that it is the nat-

ural consequence of the articulatory mechanism involved in

producing the fecllowing low level tone." (p.43)
I think Woo's explanation is essentially correct. From the point of view of articu-
latory phonetics, it is quite possible that the low tone, being at the lowest pitch of
the voice, is hard to reach right away. Thus, even if the speaker's aim (i.e. what
his phonological grammar tells him) is to start on a low tone (at the pitch level of
1 on Chao's scale) when articulating Tone 3, he still has to experience a transition-
al stage of a slight pitch drop at the beginning of the articulation. This slight

drop, however, has no phonological significance.



115
4.2.4 Mandarin Evidence for Treatment of Contours as Units

For the last three sections, I have been defending my analysis proposed in §
4.2 at the tonemic level. In this seetion, I will move a level up and address the T
or tenal level in this analysis. In the literature review given in Chapter 2, I have
shown that in two recent studies, Yip (1989a,b) gives evidence from the Wu dia-
lects to demonstrate that Chinese tones, including contour tones, should be treat-
ed as units at some level of the tonal representation. As is shown below, evidence
for such a treatment has also been found in Mandarin.

W.ile all the major tone sandhi processes in Mandarin are purely phonetic or
phonological withcut any interaction with morphology, there is a special kind of
tone sandhi process in this language that affects two very frequently used mor-
7

phemes in the following manners:

(4.15)
a. yi

in final position:shi yI "eleven"

di yi “first"
yi "one"
before Tone 1: yi tiadn "one day"
yi gén "one thread"
before Tone 2: yi tbu “one (an animal)"
yi tiédo “one (thing & long)unit (of)"
before Tone 3: yi chil "one Chinese inch"
yi bén "one copy (of a book)"
before Tone 4: yi jian "one piece"
i qié “everything"
b. bu
before Tone 1: bu dud "not much"
bl gao "not high"
before Tone 2: bl qidng "not strong"
bu xing “It won't do."
before Tone 3: by hdo "not good"
bu duan "not short"
before Tone 4: bl dui “not -ight'
bl shi “be not"

The sandhi processes that are involved in these data can be roughly captured

in the following two rules:
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(4.16). a. Tone 1 + Tone 4 / {Tone 1, Tone 2, Tone 3}
b. Tone 4 » Tone 2 / {Tone 4}

Or, in terms of values of these tones, it can be stated as follows:

(4.17). a. (55) + (51) / ___ {55, 35, 213)
b. (51) + (35) / __ {51}

Specifically, the morphemes that are affected by these two rules, that is, the neg-
ative morpheme bu "not" and the number yi "one," are pronounced with the first
tone when in isolation or in final position,8 but alternate between Tone 2 and Tone
4 when appearing before other tones.

The sandhi process that is of interest here is shown by the second of the two
rules: the one that changes the rising Tone 2 to the falling Tone 4. The complete
change of direction of the tonal contour in the process described by this rule
makes it very difficult to account for the process at the tonemic level, in terms of
a change of the feature geometry at that level. Suppose one represents the two
alternants of the affected tone as LH and HL respectively - to make a simple
illustration, it is very difficult to provide any reasonable account to explain why L
has become H or H has become L. Even if some bizarre rule could possibly be
devised for the change, one would still miss the nature of the change. On the other
hand, the nature of this change is obvious if one sees the process at one level
above. There, it becomes clear that the process is a dissimilative one which turns
a falling contour to the opposite direction when it is before another falling con-
tour. This means that it takes the following tone as a whole unit to trigger the

preceding tone to alter as a whole unit.?
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4.2.5 A Theory of Mandarin Timing Units
An integrai part of the tonal representation proposed in this study is the theo-
ry of timing units. in this section, I will spell out this theory in a more formal
way. Essentially, the theory consists of the following equation:

(4.18). T(toneme) = 1/3 T(syllable in citation)
where T = time

This rule says that a toneme lasts, in a phonological sense, 1/3 of the time of
a syllable. Given that a Mandarin tone is co-extensive with the syllable, (4.18) can
be extended to the following:
(4.19). A definition of the Mandarin Timing Units
T {toneme)

1/3 T(syllable in citation)
1/3 T(tone in citation)

where T = time
This rule says that a toneme constitutes, in a phonological sense, 1/3 of the
time of a tone or a syllable. One of the immediately noticeable merits of this
equation is that it can serve as a constraint which effectively excludes an ungram-
matical representation of more than three tonemes such as the following:
(4.20). a.* o
I
T
I
| | | I

tml tm2 tm3 tm4

— 43 —Qq

I I I
tml tm2 tm3 ... tm(n)
where tm = toneme

Both (a) and (b) in the above contain more than three tonemes, and therefore,

violate the rule in (4.14). For instance, in (a), a special case of (b), the period of
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time represented by the four tonemes exceeds the time allotted to the syllabie, in
violation of (4.14), and is thus correctly ruled out. Thus, with the timing concept
as defined in (4.14), the confinement of the occurrence of tonemes to a number of
3 within any given syllable or tone is achieved.

The reason to limit the number of tonemes to 3 is due to the well-known fact
that a tone (not a melody) has not been found to be larger than three tonemes (or
contain more than two basie contours of rising and falling) in any language. The
most complex tones that have been found are the convex or concave tones which
can be sufficiently described in terms of a combination of three (and no more)
tonemes such as HLH and HMH. In certain cases, one may occasionally find &
tone with four tonemes. These, however, are always the result of a tone-
intonation interaction at a low phonetic level, which goes beyond the area of rep-
resentation at the phonemic-tone level.

However, one of the problems in nearly all of the previous studies of Chinese
tones which decompose the tone into its elements is that the occurrence of the
number of tonemes is not properly constrained. In these studies, it is theoretically
possible for a tone to contain any number of tonemes, and, given the timing func-
tion of the tonemes, to go to any length.

For instance, Chao's scale of five theoretically allows a tone to have the
shape of, say, 353535, 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 prevent 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
potentially generalize numerous tones not substantiated in natural languages.

As already discussed in the literature review chapter, one study that does try

to limit the occurrence of tonemes to a certain number (two in this case) for any
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given tone is the one by Bao (1990). Pointing out that Yip's (1989b) analysis of Chi-
nese tones theoretically allows more than three tonemes (see § 2.9) to occur in a
row, Bao imposes on his analysis a constraint which states that "underlyingly, a
contour node may have at most two branches (p. 61)." This confines the number of
tonemes for each tone to two.10 Notice that the use of this constraint is case-
specifie; no other independent motivation exists behind its stipulation, and it says
nothing as to why only two branches are permitted.

Compared with Beo's approach, the rule in (4.14) is more motivated, as it not
only highlights the temporal correspondence between the syllable/tone and its
tonemes, but also, without further stipulation, predicts that the number of
tonemes per syllable/tone can be no more than three for any given Mandarin
syllable/tone. In other words, the limitation of the number of tonemes falls right
out from the theory of timing relation stipulated by th2 above equation. Also,
with its tonemes empowered by the equation, the present theory is in fact chal-
lenging the traditional weight theory. In view of the large scope of this issue, the

following chapter is devoted entirely to its discussion.

4.3 Notes to Chapter 4

1 There are in fact several possible ways to represent : his tone, depending on the
theoretical framework adopted (ef § 2.7, § 2.8, and § 2.9). However, this fact
should have no bearing on the point I am making here.

2 In fact, this system of terminology was used earlier in the literature review,
though in an implicit and unsystematic way. It is also to be noted that defini-
tions in this system are adopted here as working definitions only, adopted sim-
ply to facilitate the development of the present analysis. I do not claim that
this is the best system of tonal terminology for the analysis of the Chinese

tones.
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Or, Halle and Stevens' (1971) [+/-stiff] and [+/-slack] will also suffice.

See the next chapter for a discussion of “"quantity-sensitive" as opposed to
"quantity-insensitive" languages.

Another experimental study of the Mandarin syllables by Howie (1374) has quite
similar results. Though the absolute values of the duration of the syllables are
slightly larger than the corresponding ones in his 1976 study, the percentage by
which one tone is longer than another remains the same - as shown below.

Tone 1 Tone 2 Tone 3 Tone 4

224 253 268 245
Tone 2 12% 3%
Tone 3 19% 6% 9%

Tone 4 9%

Sinece the results from the two studies come out almost identical, 1 will just
use Howie's 1976 study for our discussion of the tonal duration.
Woo's system of transcriptions of the Mandarin words is replaced with pinyin
transeriptions.
The following data are from the book Xiandai Hanyu (Modern Chinese), com-
piled by four teacher's colieges in China in 1978, the first in the list being Yan-
tai Shizhuan (Yantai Teacher's College).
The underlying tone for bu may be debatable. In dictionaries published in main-
land Ching, it is listed as a fourth-toned morpheme bi. This is probably due to
the consideration that this morpheme is never in the first tone when appearing
before other tones. This fact, however, may in turn be attributed to the fact
that this morpheme never appears in final position and almost never appears in
isolation. But, when it does appear in isolation, in such situations as seen in the
following sentences, it is often heard pronounced with the first tone (irrelevant
tonal information is not provided below):

"bu" zhege zi you si hua.

not this word have four stroke
“The word/character "not" contains four strokes.™
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Dai Qing you pian xiaoshuo ming jiao <<Bu>>.

Dai Qing have CLS novel name call "not"

"Dai Qing has written a novel named 'Not'."

where CLS = classifier
Thus, it does not seem totally unreasonable to assume that it is in Tone 1 in iso-
lation. It should be noted that this controversy is trivial in the present discus-
sion. As will be shown soon, the rule that is of real concern here is (4.17b) and
not (4.17a).
The preceding discussion brings up another complicated issue conecerning the
representation of tones. This is the issue that has been discussed earlier in the
literature review: whether to allow contour features, as first developed in Wang
(1967), in the system of tonal representation. Yip's (1989a,b)' position is that
although one should recognize the unitary status of contour tones, yet all one

has to do is to recognize a unitary node without the use of contour features.

With Tone 4 as an example, the difference between the two approaches can be

shown:
a. b.
(o] (o)
| I
o (+falling]
/ N\ / \
H L H L

According to Yip, (a) in the above is accepted, but (b) is not. However, the
Mandarin evidence just discussed seems to suggest the presence of a contour
feature such as {+falling] in the two tones under discussion. This is shown in (a)

in the following:

a o g
| |
l : | I
.. |
|_+falling_| |_+falling_|
/' \ / N\

H L H L
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b. o (0

(o] (o]

/ \ / \
H L H L

Representing the two tones as in (a), one is then able to explain the dissimi-
lation in a rule which may look like the following:

[+falling] + [-falling] / [+falling]
or, [+falling] + (+rising) / [+falling)

Although it is obvious that the adoption of contour features such as these will
make the grammar more powerful, it is not clear to me how one can account
for this dissimilation process in a more straight forward way. However, I will
not pursue this problem any further, as such a pursuit would go beyond the
scope of this dissertation.
10 As discussed in the literature review, Bao's clause does not perform what it is
meant to perform without further stipulating that the two branches in ques-

tion can branch no further (see also Note 9 of Chapter 2).



Chapter V

THE MANDARIN SYLLABLE

5.1 Preliminaries

Before 1 start the discussion of the Mandarin syllable, let us first have a look
at the different approaches that have been proposed for syllable analysis. Broadly
speaking, there exist two competing analyses: the hierarchical and the flat analy-
ses. The major difference between the two is that the former (the traditional one
of the two) allows for an intermediate level or levels between the CV skeletal tier
and the syllable tier while the latter does not. Fc i'nstance, the English syllable
pen has the following structure in the hierarchical analysis (Kiparsky 1979,
McCarthy 1979 and Harris 1983 based on the earlier analysis of the structural
school Hockett 1955, Pike 1967).

(5.1). c

nucleus coda

C Skeletal tier
I
n

0 —< —

melodic tier

As opposed to the hierarchical strueture, a flat structure is proposed by Cle-
ments and Keyser (1983) in which the skeletal tier is linked directly to the sylla-
ble:
(5.2).

C Skeletal tier

0
mn—<—Qq

n melodic tier

- 1238 -
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More recently, this flat structure has led to two other alternative flat structures
being developed, the X-theory (Levin 1985, Lowenstamm and Kaye 1985) and the
Moraic theory (Hyman 1985, McCarthy and Prince 1986, 1990). Both use other
constituents in place of Cs and Vs. The X-theory uses unspecified Xs (i.e. vari-
ables that may be either Cs or Vs) as the constituents on the skeletal tier, while

the Moraie theory adopts the moras. The following illustrate these two approach-

es:

(5.3). a. o
/ I \
X X X Skeletal tier
[ I |
P e n melodic tier
b. a
/| \
/ U U Skeletal tier
/ I |
p e n melodic tier

Each of these approaches is supported by a host of arguments based on data from
various languages. However, what is of concern here! is one major assumption
that is shared by all of these analyses. This is the assumption, first proposed by
MecCarthy (1978) and fully developed by Clements and Keyser (1983), that an
abstract skeletal tier of timing units should be adopted.

One of the most important arguments for this abstract tier comes from the
phenomenon of compensatory lengthening, observed in many languages. in Luganda
(Katamba 1989, pp.171-2), for instance, after morphological concatenation, the
sequence /ba-e-lab-a/ becomes [be:laba], with the deletion of the first /a/ and the

lengthening of /e/. This case is readily accountable if an abstract skeletal tier is

assumed.
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(5.4).

a. deletion/delinking

g ag g
/ 1N\ / \ / \
c v vV cC v [ v =+
| % | | oo
b a e 1 a b a

b. right~to-left spreading
V + [be:laba]
(I
a
After the deletion, spreading obligatory occurs to link the only adjacent vowel
segment in the syllable to the empty V slot. Given the timing function of the unit
of V, the segment /e/ that gets linked to it is lengthened.

The positing of the abstract timing (or weight) tier also allows one to charac-
terize syllables in terms of their binary feature of weight, namely, whether they
are heavy or light. A syllable with more than one V (or u in the Moraic theory) in
the rhyme (i.e. roughly speaking, a syllable minus the initial consonant) is a heavy
syllable; otherwise, it is a light syllable.

Phonologists are interested in measuring the weight of the syllable because it
has been very frequently found to affect or effect phonological processes. In cer-
tain languages, for instance, the weight of the syllable determines stress assign-
ment, and it is normally the heavy syllable that attracts stress. An example of
such a language is Alaskan Yup'ik (Krauss 1985), in which all syllables with long
vowels or diphthongs are stressed.

A language that has phonologieal rule or rules sensitive to syllable weight has

traditionally been called a quantity-sensitive language, while one that does not
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have such a rule has been called a quantity-insensitive language. Traditionally,
Mandarin has been classified as belonging to the latter group along with all other
Chinese languages. This classification implies two underlying assumptions. One,
Mandarin syllables may vary in weight (or quantity). Two, none of its phonological
processes, however, pay attention to its syllable weight.

As [ will demonstrate below, these assumptions are erroneous. 1 will argue
instead that all Mandarin syllables have the same weight (or quantity) as far as
their internal structures are concerned. Therefore, rather than being considered a
quantity-insensitive language, Mandarin should be more appropriately called a
quantity-constant language. Being quantity-constant is the reason behind the
observation that no Mandarin phonological rules have been found making reference
to its syllable quantity. Without a change in the quantity, it is only expected that
no quantity-sensitive rules are found. In the following section, I will give evidence

to show that Mandarin syllables are quantity-constant.

5.2  The Quantity of the Mandarin Syllable

The Mandarin syllable has a canonical structure as in (5.5), which means that
it may contain from one (the peak vowel) to four components:z
(5.5) (C)(6)v{(G),(C)]

where G= glide (or semi-vowel)

That the Mandarin syllable is quantity-constant can be argued from several
perspectives. First, let us see some language-external evidence from errors made
by Mandarin English-as-a-second-language (ESL) speakers.

One of the most important characteristiecs of a quantity-sensitive language is
that it makes a contrast between long and short vowels with or without a econtrast

between long and short consonants. Katamba (1989) shows, for instance, that lan-
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guages in which & distinction is made between light and heavy syllables fall into
two groups. One has light syllables such as /a/ and /pa/ and heavy sy!lables such as
/paa/ and /pat/. The other contains light syllables of the type /a/ and /pat/ with
heavy syllakbles of the type /paa/ and /paat/. In both groups, a short vowel is con-
trasted with a long vowel. Amcong languages of the first group, it is vowels in /pa/
and /paa/ that are contrasted, whereas those of the second type, it is vowels in
the pairs of /pa/-/paa/ and /pat/-/paat/ that are contrasted. In contrast to these
langusages, Mandarin lacks totally such a distinction between vowels or consonants.
This is often shown in the errors made by Mandarin speakers in their pronunciation
of English words. Very frequently, for instance, many of these speakers substitute
a long vowel /u/ as in "food" for a short vowel /U/ as in "book", a short vowel /1/
in "bit" for a longer vowel /i/ as in "beat," and a short vowel /o/ for a long vowel
/0:/ (British English) in "court".

Not only does Mandarin lack a quantity contrast among vowels, but it also
lacks such a contrast between single vowels and diphthongs. In normal speech in
Mandarin, diphthongs are not necessarily longer than monophthongs, as they are in
a quantity-sensitive language. To a native English speaker, the Mandarin
diphthongs in normal speech may sound like monophthongs. As Kratochvil (1968)

observes,

"{Mandarin] diphthongs and triphthongs are complex vowels,
no. 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.
30-31)

He gives the following examples to illustrate the difference:
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“The duration of vowels in the syllables [pal ba, [pd] bo,

and [pao] bao recorded by the same ([Mandarin] speaker in

similar conditions was measured with these results: [-a] in
[pal 0.23 sec, [-0] in [pd] 0.22 sec, and |-ao] in [pao]
0.28 sec. [-ao) lasted longer than either [-a] or {[-0)

(0.28:0.23, 0.22 sec), but its duration was much smaller

than the total of durations of [-a) and [-0] (0.28 sec: *

0.45sec)." (pp. 31)
It seems clear that the slightly longer duration (by a mere 0.04 or 0.08 sec) of the
diphthong [-ao] (0.28 sec.) as opposed to the duration of the single vowel {-a] (0.23
sec.) or [-0] (0.22 seec.) is not phonological.

The lack of quantity contrast between Mandarin diphthongs and single vowels
provides good explanation for why native Mandarin speakers are often heard
replacing short /I/ with the diphthong /ei/ when they pronouncing English words
such as "s/I/t down" and "¢/I/vil war." These become "s/ei/t down" and "e/ei/vil
war" respectively.

Quantity contrast is also found lacking between the native Mandarin speakers'
pronunciation of the English syllables of the shape CV and those of the shape CVR
(R being liquids /r/ and /1/, or [-anterior] nasals /n/ and /n/). For instance,
native Mandarin speakers tend to say /ka/ for /kar/ "car", and /si/ for /sin/ "sin".
Native Mandarin speakers are also found to shorten a longer syliable in other
ways. Of the dozens of Mandarin speaking students I have checked with (all are
frcm mainland China and studying at the University of Vietoria), none is able to

pronouince the name Brian correctly. Instead of ,brayen/, they usually say sim-

ply /bran/.
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The above evidence clearly indicates that native Mandarin speakers do not
judge the length of a syllable by the number of consonants or vowels in it. It
seems, rather, that they have in their grammar & quantity template at the syllable
level, and nc matter how many components there are in a syllable (whether it is a
syliable in their own mother tongue or one of a second language), they will tend to
"shrink" (or "'streteh”) them to fit into that template.

That the Mandarin syllable is quantity-constant is also supported by evidence
from Mandarin (or Chinese in general) versification and the related phenomenon of
stress assigninent. In the versification of a quantity-sensitive language, it is nor-
mally the case *at the formation of, say, an iambic foot requires that the first
syllable be light while the second heavy. The reverse is true for a trochaic foot.
In Latin, for example, a word such as carsd "flesh" with a light syllable CV and a
heavy syllable CVV is an iambic foot, while a word such as ménsa "table" with a
sequence of a heavy and a light syllables can potentially be a trochee. On the oth-
er hand, the same word caro cannot serve as a trochaic foot neither is mé iambie.
In contrast, all Mandarin syllables, no matter how many components they contain,
can potentially be in any of the syllable positions in an iambus or a trochee, or any
type of foot at all. For instance, in a Chinese regulated verse (or llishi) with seven
syllables in each line,4 the metric structure is as follows (cf. Chen 1979, Yip
1980b):

(5.6) f £

€
n
£
n
€
o€ —rh
n

where £ = foot
This metrical structure contains two iambic feet followed by an anapaests. The
point of concern here is that unlike the syllables in Latin metries, any Manda.in
syllable, no matter what its internal structure, may potentially be in either the

weak or the strong positions of these feet.
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Another clear example of such a free distribution of Mandarin syilables
involves a dissyllabic word whose second syllable is in the stressless neutral tone
(it is, therefore, a trochee). In such a word, the second syllable is unstressed and
may last 50% less in duration than the first syllable. Yet, there is no restriction
whatsoever as to which Mandarin syllable may fall into that unstressed position.

Free syllable distribution can also be observed in stress assignment in Mauda-
rir. As mentioned before, in quantity-sensitive languages, stiress is often found
attracted to certain types of syllabie structure, normally the heaviest one. Man-
darin stress, however, is not assigned based on the numbers of Cs and Vs in the
syllable, but on other conditions, one of which is the position of the syliable in a
morphological or syntactic string. In short, any Mandarin syllable may potentially
receive primary stress irrespective of its internal structure.

How then can one interpret such a free distribution of Mandarin syllables in
stressed as well as unstressed positions? One plausible explanation is that all
Mandarin syliable weigh the same, so that even if there are quantity-sensitive
rules (such as rules of the regulated verse and stress-assignment), this sensitivity

will not be shown by them.

5.3  The Syllabification of the Mandarin Syllable

The quantity-constant characteristic of the Mandarin syllable can also be
shown, in a somewhat indirect way, from facts concerning Mandarin syllabifica-
tion. Traditionally, syllabification in languages has been observed to occur only at
or above the morphological level (i.e. after morphological concatenation), and is
characterizable or predictable to a greater or lesser degree by rules or principles.
However, Mandarin syllable structure is predetermined: except for a few trivial

cases of low level phonetic ambi-syllabification (cf. Kahn 1976),6 there is no sylla-
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bification process at or above the morphological level. Arguments for this posi-
tion are provided below.

According to Goldsmith (1990), there are three competing approaches to sylla-
bification: the “all-nuclei-first" approach, the "inear-scanning" approach, and the
"total-syllabification" approach. The differences among these approaches are not
crucial here. What is important is that all of these approaches adopt a general
principle: the Onset First Principle (Kahn 1976, Clements and Keyser 1983). This
principle says:

(5.7). Onset First Principle
"a. Syllable initial consonants are maximized to the extent
consistent with the syllable structure conditions of the

language in question.

b. Subsequently, syllable-final consonants are maximized to

the extent consistent with the syllable structure conditions

of the language in question." (Clements and Keyser 1983,

p.37)
However, this principle, absolutely necessary in all three of the syllabification
approaches, fails to work for the Mandarin case. Since all three approaches
employ the Onset First Principle, one car demonstrate the failure of these
approaches in handling Mandarin by proving that the Onset First Principle cannot
account for the data. The following demonstrates this inability of the Onset First
Prineiple with the all-nuclei-first approach.

The all-nueclei-first (henceforth ANF) approach is first developed in Kahn

(1976). According to him, syllables are built up from the syllabic element first and
then adjoining consonants to these syllables following the Onset First Principle

And other relevant rules and principles. An example given by Kahn is the syllabifi-
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cation of the English word "Boston" which is done in three steps as shown below
(ambi-syllabification details occurring in fast speech are omitted here):

(5.8). a. All nuclei first b s tan
|

0
|
o o

o. Onset first bOstan
AN EERNAN
o] )
¢c. Coda Association bOstan
N\l N\ \I/
o] c
The ANF approach, effective and adequate as it is with the parsing of an Eng-
lish utterance into permissible syllables, cannot account for the creation of the
structure of a Mandarin syllable. Although many of the Mandarin words or expras-
sions such as shafa "sofa, couch" and shicai "vegetables" do follow the Onset First
Principle, many others do not. For instance, Mandarin has words such as pi'ao
"leather coat" with two syllables, representable segmentally in terms of /piau/ (or

/piaw/ — the difference is however irrelevant here), as shown below:

(5.9). /p ia u/

This syllabification result, however, cannot be correctly attained by the ANF

approach with its Onset First Principle.

(5.10). a. nuclei first b. onset first
/p iau/ /piau/
\l/ \\ |/
o o

With this approach, one and only one syliable can be derived for this sequence,
as clearly shown above. The interesting thing about the result in the above is that
it IS a permissible syllable in Mandarin, except that with such a syllable structure,
the sequence no longer means "leather coat” but (with Tone 1) "drift". The /piau/

example gives a good indication that a systematic and generalized syllabification
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framework such as the ANF analysis cennot possibly aceount for the two syllables
as shown in (5.9); it cannot make a necessary distinction between a dissyllabie
werd pi'ao /piau/ "leather coat” from a single-syllable word piao /piau/ “drift".

The word pi'ao "leather coat" is, however, not an isolated ease. There are in
fact many words in Mandarin that are like it, pronounced as two syllables. The

following are just a few more examples:

{5.11). pinyin gloss
li'ang "Lyon (city in France)
bao'an "report the case to the security”
yindi'an "American Indian"
nigu an "Budhist nunnery"
chu er fan er "go back on one's words

(a four-syllable idiom)"

wei'ai "cancer of the stomach"
bi'ai "cancer of the nose"
bei'ai "sorrow"
bo'ai "universal fraternity”
jia‘ao "a thinly-padded coat"
jiao'ao "conceited, proud"
ji'e "hunger"
yu er "fishing bait"
baoc'en "pay a debt of gratitude"”
bo'en "Bonn (city in Germany)
hai'ou "seagull"”

Another kind of sequence that defies after-concatenation syllabification, such

as performed by the ANF approach, includes words or expressions in the following

shape:
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(5.12). pinyin gloss
wan'an "gouod night"
mian'ao "cotton-padded coat"
jian'ao "suffer"
en'ai "conjugal love"
lian'ai "in love"
chen'ai "dust"
gin ai de "3ear (someone)"
tian'e “swan"
ran'er "however"
lian ou "lily root"
chang'an "(name of city in China)*®
ging'an "wish someone good health"
dong ou "short for E. Europe"
xiong'e "fierce"
chong'er "pet, favorite"

In these above cases, the first syllable ends in a nasal,7 while the second
begins with a vowel. Indeed, incorrect syllabification would result if the above
were to be syllabified in accordance with the Onset First Principle. Instead of

wan'an "good night", for example, one would obtain wa nan, a sequence without

8

obvious meaning in Mandarin.” The generalization that emerges from this investi-

gation is quite striking: no matter what gets linked first, nuclei, onset, or coda,
and no matter what the combination of the linking processes, the system will not
work for a sizable number of Mandarin syllables.

Further evidence to show that Mandarin syllable structure is predetermined
comes from the observation that Mandarin syllables form a closed set. This means
that there is a relatively small, fixed number of Mandarin syllables (405 in all if
tonal differences are ignored or arouad 1200 if tonal differences are considered).
This is clearly shown from the fact that "even when new terms are borrowed from
foreign languages, they are always interpreted in terms of the existing set of syl-
lables (Norman 1988, p. 138)." In fact, new syllables are never added to this
closed set. Unlike languages with a generative syllabification process, whereby a

syllable can be generated and accepted as a possible though non-occurring syllable
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{e.g. "blick" in English), there are no such "accidental gaps" among the set of the
possible syllables in Mandarin. If a syllable is not a member of the set, it is then
by no means a possible syllable in Mandarin. For instance, the syllable bou /bou/
is not occurring in Mandarin. It may be considered an accidental gap, since /-ou/

can be combined with any other Mandarin consonant,9

and /b-/ with most other
Mandarin rhymes. However, this bou will not at all be accepted as a Mandarin syl-
lable in any eircumstances - not when new words are coined, nor when foreign
words are translated.

The conclusion to be drawn from the above discussion is that in Mandarin, syl-
lable structure is determined before morphological concatenation, after which
there is no more syllabification process. This is one fundamental nature of the
Mandarin syllable. Here, one may perhaps ask: why does syllabification not ocecur
after morphological concatenation in Mandarin, as it does in many other languages
of the world? Or, rather, why does syllabification oeccur at all after econcatena-
tion? I believe that syllabification after concatenation is intimately related to
quantity. In particular, it occurs to ensure that all the syllables conform to the
quantity requirements of the language.10 Mandarin syllables, being prespecified
and standardized in terms of their quantity before concatenation, require no fur-
ther adjustment when they are strung together to form a larger domain, and as a
result, no further syllabification rules are required.

So far, I have tried to argue that all Mandarin syllables weigh the same and
are quantity-constant underlyingly. 1 have cited evidence from errors made by
Mandarin ESL speakers, Chinese versification, translation of foreign words into
Mandarin and Mandarin syllabification, which are all found to lend support to this

argument.
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5.4  The Timing Function of the Mandarin Syllable

In the traditional weight theory, no matter how syllable weight is represented
- by a series of Cs and Vs, as Clements and Keyser (1983) stipulates, or bv a tier
of moras, as is the practice in Hyman (1985) and McCarthy and Prince (1986), one
function that the weight measurement serves is without question to indicate tim-
ing. Thus, in a relative phonological sense (as against an absolute phonetic or
acoustic sense), syllables that weigh the same are theoretically pronounced with
the same amount of time. I have argued in the previous section that all Mandarin
syllables have identical weight. Now, a question arises: does this identity mean
that Mandarin syllables are always pronounced with the same duration?

I have shown in Chapter 4, Mandarin syllables may very in length depending on
their morphological or syntactic positions. In a two-syllable word, for instance,
the second syllable is always longer than the first if the second syllable is not in
the neutral tone. A similar situation is actually found in a three-syllable word. In
such a word, the pattern is usually that the last is the longest followed by the
first, and the middle one is usualiy the shortest (ef. Chapter 6). If, as | have justi
shown, the quantity of the Mandarin syllable has nothing to do with the actual
length of the syllable, what then does? My answer is that the timing function is
carried by the tonemes rather than the Cs and Vs of the Mandarin syllable. I shall

elaborate further on this point in the following section.

5.5 The Double Facets of the Mandarin Syllable

One unique feature of the Mandarin syllable which sets it apart from syllables
in many other languages of the world is that it has a tonal tier attached to it in
the underlying representation. Thus, besides a CV component, which is universally
found in syllables of all languages, the Mandarin syllable has an extra tonal com-

ponent as shown below:
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(5.13). The Mandarin Syllable
/ \
CV component tonal component

A three dimensional representation of the same structure is given below with

the Mandarin word yuydn "language" as an example:

(5.14).
a. the syllable :cier
/o= g-—=——= o-—=-- /\
/ / / / N\
melody\---=-y-u-—----y-a-n-=-=-\ / \-=-—-=/ toneme tier
\ A\ \\\ \ / \ 7/
CV tier\-—————- Ccv- CcvC \/—-T ---\/ tonal tier
b. the syllable tier
/=== g-——-= g--==- /\
/ / / / N\
toneme tier\-----L-L-H----M-H-H---\ / \----/ melody
\ \\/ \\/ \ / N/
tonal tier\—- T Toe——— \/-CVC————~ \/ CV tier

The two figures above display two viewpoints of the same structure. What is
shown by them is that on the one hand (ef. a), the syllable tier is linked to the CV
tier which in turn is linked to the melody tier, and on the other hand (ef. b), the
syllable tier is also linked to the tonal tier which in turn is linked to the toneme
tier (shown in detail by (b)). As mentioned before, many of the languages of the
world have only half of the representation, without the tonal part. In these lan-
guages, it seems only natura! for the CV tier to perform the major (if not all of)
the funetions (including the timing funetion) necessary for the syllable to perform.
On the other hand, it seems equally natural and logical to see the other side of the
syllable, if there is one, "share" its responsibilities. Thus, it is natural to see that
in the Mandarin case, the other side, the tonal tier and its tonemie structure,
serves the timing function of the syllable. Such a "sharing" may in fact account
for the inactivity of the Mandarin quantity-constant CV tier (shown in detail by

(a)) in phonological processes.
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Here I would like to make a distinction between the two terms of quantity and
weight. If "quantity" is used to refer to the CV (or X in X-theory, or u in a Moraic
theory) make-up of a syllable on the skeletal tier, "weight" can then be used to
refer to the timing (or the length) of the syilable. Thus, in a quantity-sensitive
language in which there is no autonomous tonal tier, quantity impiies weight, and
the CV skeletal tier performs the timing function. However, in a quantity-
constant language such as Mandarin in which there also exists an autonomous tonal
tier, quantity may have nothing to do with weight. Rather, it may be the other
way round: weight serves as a template for the quantity as a whole to fit info (cf.
§ 5.2). The weight itself is determined by the tonal tier, or rather, the tonemic
make-up of the tonal tier. Notice that the separate behaviors of quantity and
weight may depend on the tonal tier's being autosegmental. If so, there may be yet
a third scenario: there may be tonal languages in which tones are properties of the
syllabic segments (i.e. they do not form an autonomous tier), and their timing
function may eonsequently still be served by the skeletal tier.

Support for treating Mandarin tonal tier as the timing tier can be drawn fur-
ther from facts about Mandarin stress assignment and tone sandhi. As 1 will show
in the next Chapter, there is a direct link between stress assignment and the num-
ber of tonemes in a syllable, just as stress assignment is related to CV structures

in a quantity-sensitive language.

5.6 Notes to Chapter 5

1 Unfortunately, it is not possible for me to provide a review of these arguments
here, as such a review goes beyond the scope of the present study.

2 For examples of Mandarin syllables, please refer to § 4.2.2.i, § 4.2.2.2, and
(5.11) and (5.12) of this chapter.

3 The bar on the vowel signifies a long vowel.
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4 Crinese regulated verse is a highly regularized form of versification. It must
observe a number of striet rules. These include a fixed number (either seven or
five) of syllables in each of the lines, and a fixed number of lines (normally four
or eight) within one poem, a designated form of metries in the lines, a designat-
ed form of tone distribution, and syntactic and semantic matching between ele-
ments of two lines forming a couplet. (ef. Jiang and He 1987). A very famous
couplet from such a poem is given below:
chin can dao si si1 fang jin,
la 30 chén huil 1éi shl gan.
1 2 3 4 5 6 7
Word for word glossary:
spring silk-worm until die silk then finish
wax fire become ash tear began dry
Literary translation:
*A gpring silk-worm stops producing silk only when it dies.
A candle-fire extinguishes only when it becomes ashes."
5 The exact shape of the metric structure may be controversial. However, this
controversy is of no eoncern here.

6 For example, it has been observed that the exclamatory particle a in Mandarin

may optionally receive an onset through assimilation from its preceding seg-

ment.
hao a /hau a/ =+ /hau wa/
nan a /nan a/ > /nan na/
xing a /xiga/ =+ /xip gpa/
hui a shul a/ =+ /hul ya/

The process involved is characterizable in terms of what Kahn calls ambi-

syllabification as shown below in (b):

a. b.

/hau a/ =+ /hau  a/

\l/ | \i/ \|
o} o} g (0]

However, su~h an ambi-syllabification process after morphological concatena-

tion is very rare; it is only used by some native Mandarin speakers; and its
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occurrence can be guite inconsistent among these speakers. For instance, it is
perfectly acceptable to say

/hau ya/ rather than /hau wWa/

7 There are only three consonants that appear syllable finally in Mandarin. The
nasals /n/ and /n/ and the retroflex /r/.

8 The existence of words like those in {§.11) and (5.12) has led to the adoption of
the convention of pinyin writing that an apostrophe must be placed between the
two syllables in question.

9 The following are these combinations: pou, mou, fou, dou, tou, mou, lou, zou,
cou, sou, zhou, chou, shou, rou, gou, kou, or hou. These exclude the set of pala-
tals normally listed in the set of Mandarin consonants in the pinyin system.
However, these palatals j, q, x, or /tg, t¢h, ¢/ occur only before [+high, -back]
vowels (i.e. i and li). Historically, they are derived from g, k, h, and are still in
complementary distribution with them.

10 Some of these requirements may of course be of a language-universal nature.



Chapter VI

MANDARIN TONE SANDHI

in this chapter, 1 will provide a unified analysis for Mandarin tone sandhi. I
will show that this unified analysis makes it possible to draw insights into the
neture of Mandarin tone sandhi. I will also show that this unified analysis will only
be possibie if the theory of Mandarin tonal representation developed in the last
iwo chapters is adopted. First, let me briefly introduce the Mandarin tone sandhi
data. Following traditional practice, these data are provided below in Chao's
(1568) theory and notation (which are shown in (i)s in the following).1

(6.1). a. Mandarin Fourth Tone Sandhi

(i). 51 +»53 / __ 51
(ii). Tone 4 (51) + Tone 4 (53) / ___ Tone 4 (51)
b. Mandarin Third Tone Sandhi (a)
(i). 213 + 21/ __ {s5, 35, 51}
(ii). Tone 3 (213) + Tone 3 (21) / __ {Tone 1,
Tone 2,
Tone 4}
c. Mandarin Third Tone Sandhi (B)
(i). 213 + 35/ __ 213
(ii). Tone 3 (213) + Tone 3 (35) / ___ Tone 3 (213)
d. Mandarin Second Tone Sandhi
(i). 35 - 55 / {35, 55} ___ {ss5, 35, 213, 51}
(ii). Tone 2 + Tone 1 / {Tone 1, ___ {Tone 1,
Tone 2} Tone 2,
Tone 3,
Tone 4}

Note: This last rule applies in fast speech only.
In all, four tone sandhi processes have been observed in Mandarin, and all
Mandarin tones except for Tone 1, the only level tone, are found affected by one

or the other of these rules. In particular, Tone 3 has three surface values alternat-

- 141 -



142

ing with one another. They are (213), occurring in utterance final positionz, (35)
when Tone 3 appears before another Tone 3, and (21) when it occurs elsewhere.
Tone 4 has two manifestaticns, alternating between the tonal values of (51) in
utterance final position and (53) elsewhere. Tone 2 also has two surface forms,
(35) in final position, and another form considered identical to that of Tone 1. The
latter value of Tone 2, however, occurs only in fast speech. In the following sec-
tions, I will discuss and formalize these four tone sandhi processes in detail. I will

begin by addressing a very important question involved, as given below.

6.1 Which is Underlying?

In Chapter 4, it is proposed that a Mandarin tone has three tonemes when it
appears in an utterance-final position, but two when i a non-final position. It is
also implied there that the utterance-final form is the underlying one. In the past,
there has been muech controversy surroundire the question of which of the two
forms should be taken &s the underlying form. The traditional position is that the
utterance-final form is the underlying one, while the sandhi form is but derived
through a sandhi rule. This is the position first proposed by Chao (1930), and later
followed by most linguists of Chinese. This is the position obviously shown by
(6.1c~i), which is repeated below (a) together with another version of the same
rule (b).3

(6.2). a. 213 + 21 / {s5, 35, 51}
or, b. 3+g /21 {55, 35, 51}

The first person to hold an alternative position is Wco (1972). Specifieally,
Woo reverses the two forms of Tone 3 by putting the form (21) (or LL in her analy-

sis) in the structural description position and considering the form (213) (or LLm?
in her analysis) as being derived:

(6.3). a. LL (21) - LLM {213) / ___ (pause)
or, b. §+M /L ___ (pause)
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This position is later taken up by Yip (1980a).
The difference between the two approaches can be seen as one between treat-
ing the sandhi process as ton.eme deletion and treating it as toneme addition. I
believe that the debate between the two opposite treatments of the sandhi pro-
cesses is apparently due to the elusive nature of these previous analyses: because
of the manner in which the tones are configured in them, the nature of the differ-
ence between the two tonal forms is concealed (to be discussed shortly). With the
representational scheme I proposed in Chapter 4, the issue becomes trivial. It
becomes obvious that the utterance-final tones, or in other words, the three-
toneme tones, are underlying. Namely, the traditional approach is considered cor-
rect. The reason for this conelusion is simple: if the two-toneme tones were treat-
ed as underlying, one would have much difficulty explaining why it is that each of
the four tones acquires a different toneme in the utterance-final position. That is
to say, why is it that in final position, Tone 3 acquires a M toneme, Tones 1 and 2
a H toneme each, and Tone 4 a L toneme? On the other hand, if three-toneme
tones are treated as underlying, the ¢ ,-toneme tones (i.e. the sandhi forms) are
easily explained as the underlying tones losing their final tonemes when they
appear befcre another tone. In short, all cases become explicable by a natural pho-
netie motivation. This treatment is further defended and defined in the next sec-

tion.

6.2 The Nature of Mandarin Tone Sandhi
Now that it has been determined that the utterance-final forms are underly-
ing, I can proceed to answer the fundamental question of why these sandhi pro-

cesses occur. My answer consists of the following Tone Reduction Principles:
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(6.4). Tone Reduction Principle

In normal speech, reduce a tone by one toneme iff it
is immediately followed by another tone within the same
prosodic foot.

This principle implies a two-toneme template that operates on any tone that
occurs before another tone in normal speech; this prineiple functions to "tailor"
any underlying tone to two tonemes if followed. This principle also implies the
assumption that it is the presence of an immediately following tone that is respon-
sible for the occurrences of all these Mandarin tone sanghi processes.6 As I will
demonstrate in the following sections, the adeption of this principle provides &
unified account for all the four Mandarin tone-sandhi processes that have been
discussed in the literature. I will start with a discussion of the fourth-tone sandhi

process.

6.2.1 The Fourth-Tone Sandhi (4TS)

As described at the beginning of this chapter, Mandarin 4TS involves a process
in which Tone 4 alternates between the values of (51) and (53) in the following
fashion (also see 6.1a).

(6.5). The Fourth-Tone Sandhi (4TS)
51 +53/ __ 51
This sandhi process is illustrated below with a few Mandarin examples:

(6.6). a.fang(51) jia(51) ~+
fang(53) jia(sl) *have holidays"

b.zud(51) yé(51) +>
zud(53) yé&(51) "homework"

c.zhd(51)ng di(51) =
zhd(53)ng di(51) “farming"

d.di(51) zh&(51)n =+
di(53) zhé&(51)n "earthquake"
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1 argued in Chapter 4 that underlyingly, Tone 4 should, at the tonemic level,
be represented as HMIL, a .cpresentation that accommodates both the
traditionally-observed pitch coverage (i.e. from 5 to 1) as well as the duration (i.e.
three tonemes) of Tone 4. With such a representation, the first of the two juxta-
posed Tone 4s must be reduced to two tonemes, in view of the Tone Recuction
Principle (henceforth, the Principle).

A question hence arises here: how exezetly is Tone 4 reduced to HM (rather
than, say, ML) by the Principle? It seems that there is an operational rule which
serves to implement the Principle, and this rule may be formalized as follows:
(6.7). Tone Truncation Rule (TTR)

T T T
/1N - /1% + /\ /__ T
tml tm2 tm3 tml tm2 tm3 tml tm2

What this rule does is, roughly put, to delete the last toneme of a tone when
the tone is not in an utterance-final position. It is thus a toneme apocope rule.
With this rule, the proces: deseribed as 4TS falls out. Implementing the Principle,
this rule eliminates the L tone of Tone 4, and consequently the right surface result
of HM is derived:

(6.8). T T T T T T
/1N + /1% *> / N\
HML HML H M

In fact, assuming the Principle and the representation of Tone 4 as HML, the
analysis just proposed has not only yielded the correct output, but has also brought
out insights into the nature of the process. 4TS, under this analysis, is basically a
truncation process rather than a tone-replacement process, as it has been config-
ured in previous analyses (see 6.1c). The cause of the process is hence revealed for
the first time: the presence of a following tr~~ prevents the affected tone from
being realized in full. Thus, the analysis jus. proposed revesls not only WHAT

happens when two Tone 4s are juxtaposed, but also WHY it happens.
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Naturslness is yet another unique characteristic of the present analysis,
besides its being able to explain rather than simply describe. Segment truncation
(or apocope) is a natural linguistic process observed in many languages, so is the
motivation for the process to ocecur (i.e. to satisfy a designated timing require-
ment). Many languages have compensatory shortering (or lengthening) processes in
which a segment, just as Tone 4 in 4TS, is shortened (or lengthened) to fit into a
designated timing template.

Lastly, the present analysis actually predicts that Tone 4 has a shorter form
not only before another Tone 4, but also before the rest of the tones. This is
exactly what has been found in several empirical studies. Shen (19%0b), for
instance, observes in her acoustic study of Mandarin tones that the pitch of Tone 4
becomes (53) not only before another Tone 4, but also before Tone 1. Dreher and
Lee (1966) found, in their acoustical study more than two decades ago, that Man-
darin tones including Tone 4 are all 20% shorter before Tone 0. Shih (1987). in
addition, has found that a Mandarin vowel, that lasts 300 ms in a final position,
lasts only 150 ms when followed, suggesting that a Mandarin tone is considerably
shortened when preceding another tone. Shih's study actually expresses explicitly
the shortened duration of Tone 4 by saying that, when followed, "a Tone 4 ... never
reaches the L target... Tone 4 in the non-sentence final position is actually HM
(p.l())."7 All these findings strongly corroborate the present treatment of 4TS,
confirming that Tone 4 is not only shorter before another Tone 4, but also bafcre
the rest of the tones.

Compared with the present analysiss, previous analyses have not achieved
these above-mentioned advances. The major problem with them lies in their repre-
sentational framework for the tones. For example, in Chao's analysis for 4TS in

which the two alternants of Tone 4 are represented as (51) and (53) respectively, it
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cannot possibly be revealed that the durational discrepancy between the two,
shown clearly by our HML and HM, is ultimately the reason behind the aiternation.
Also, Chao's essentially tone-replacement analysis gives the wrong indications
that the derived Tone 4 being (53) in value is purely accidental, and that the result
could have been a tone of any other shape. This is obviously a gross over-
generalization. The present analysis, by comparison, is much more constrained in
this respect, for it only generates HM (53) and no others. Compared with a tone-
replacement analysis, the present analysis has another advantage (related to the
one just mentioned) that it can reveal the reiationship between the underlying and
the derived: the former is but part of the latter.

Now, let me compare the present analysis with Yip's (1980&).9 This compari-
son is simple, as Yip has no treatment for 4TS. In particular, she has no represen-
tation for the value of (51) (see also Chapters 3 and 4), which means she does not
recognize the existence of that value. The question is: is her treatment justified?
I believe the answer is no. Recall that Yip (ef. § 2.7) proposes a constraint to curb
the generative power of her analysis, and the constraint stipulates that the value
of her Register Feature [upper] remains constant within a morpheme (see 3.31).
The effect of this constraint is the exelusion from the grammar of any tone that
goes across the middle point of the pitch range. Thus, when it comes to the repre-
sentation for Tone 4 (51), Yip's analysis is in difficulty. This is in fact revealed in

her explanation for her representation of Tone 4:
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"The choice of [+upper] for the falling tone needs some
explanation. Phonetically this tone starts very high (actu-
ally above the high level tone) and falls very low: in oth-
er words, it covers the entire range of the voice. In the
register theory developed here it is necessary Lo assume
that it is phonologically either Upper or Lower Register,
and that the extremes of the tone are irrelevant. The reason
for assuming that it is Upper Register, and therefore basi-
cally /53/ (so that the further fall to [51] is a phonetic
detail possible in a language that has only one falling
tone) is as follows: in a sequence of two fourth tones the
£irst is realized exactly that: [53]) and only the second
falls right down to [51]. There is no equivalent phenomenon
for any of the other tones, and it is moct easily explained
by assuming that this is because what is important about
this tone is that it is high and falling, rather than how
far it falls. Notice that these facts would be guite inex-
plicable if we took the tone to be [-upper] register, and a
special sandhi rule would be required." (p. 183).

The above explanation given by Yip for treating Tone 4 as [<upper] shows her
difficulty: she has to be confined to the only two choices that are permitted by
her theory (ef. Chapter 3) for the representation of Tone 4: either [+upper] (i.e.
(53)) or [-upper] (i.e. (31)). As (31) is quite obviously unacceptable, she virtually
has only one choice: (53). Indeed, it is due to the limit imposed on tones by her

theory, rather than any other reason, that she has to exclude (51) from the gram-

mar (also cee § 3.6).
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In fact, Yip's explanation reveals that her position involving the representa-
tion of Tone 4 is contradictory. On the one hand, she recognizes the existence of
the value of (51) by her observation that "phonetically this tone starts very high
(actually above the high level tone) and falls very low: in other words, it covers
the entire range of the voice". On the other, she hes no phonetic representation
for that value. She cites the process of 4TS ("in a sequence of two fourth tones
the first is realized exactly that: [53] and only the second falls right down to [51]")
te motivate her choice of (53) as the phonological shape of Tone 4, yet does not
recognize the existence of this very sandhi process by not having a representation
for one of its two variants (i.e. (51)). Clearly, Yip's analysis has adequately han-

dled neither the value of (51) nor the process of the fourth tone sandhi.

6.2.2 The Third-Tone Sandhi: A (3TS(A))
Let us first have another look at the 3TS(A) process configured by Chao (also
see 6.1b):
(6.9). Mandarin Third-Tone Sandhi: A (3TS(3a))
213 + 21 / ___ {55, 35, 51}
Examples to show this sandhi process are given below:

(6.10). a. 1380(213) shi(55) =+
lao(21) shi(55) “teacher"

b. 130{(213) Lin(35) =+
130(21) Lin(35%) *0ld Lin(a surname)"

c. l30(213) 4Qa(51) -+
130(21) da(51) "the eldest"

The cause for the 3TS(A) process also originates from the existence of the
Principle in (6.4). With this Principle, and with an underlying representation of
LLM, Tone 3 has to undergo a change from a longer form of LLM to a shorter one

when appearing immediately before another tone, in order to comply with the tim-
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ing requirements stipulated in the Principle. Interestingly, the implementation
rule involved in 3TS(A) (i.e. a rule that modifies Tone 3 to satisfy the Principle) is
exactly the same rule as the one seen in the case of 4TS; that is, the Tone Trunca-

tion Rule (henceforth TTR) in (6.7). The 3TS (A) derivation via the TTR is shown

below:
(6.11). T T T T T T
/I\ + /1% +  /\
LLM LLM L L
As clearly shown here, the TTR, when applied on a Tone 3 followed by another
tone, yields the exact grammatical result LL.

Notice how the present theory unifies the two sandhi processes, 4TS and
3TS(A), in a prineipled way. These sandhi rules now become one and the same
shortening process operating under the influence of the Mandarin-specific Tone
Reduction Principle. The general nature of the present analysis stands out in con-
trast to previous analyses, all of which treat these two sandhi processes as being
accidental and unrelated.

As in the case of 4TS, naturalness is again shown here in the present analysis
for 3TS(A). The toneme apocope is naturally performed by the TTR, as naturally
as a final segment is deleted in a segmental analysis. It should now be more clear
that without treating the longer form of Tone 3 as the underlying one, the process
of 3TS(A) cannot be as naturally captured, neither can the connection between
4TS and 3TS(A).

As in the case of 4TS, the present analysis explains rather than simply
describes 3TS(A). With the postulation of the Principle, the reason for 3TS(A) to
happen is just that it is followed by another tone; na: ly, due to the presence of &

following tone, the first of the two juxtaposed Tone 3s must drop one of its timing

units.
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These characteristics of my analysis can be shown further if it is compared
with some pertinent previous analyses. First of all, none of the previous studies
brings out the insight that it is simply because of the presence of a following tone
that the affected Tone 3 undergoes sandhi. Chao, by treating (213) as underlying,
could potentially reveal this insight; however, with a tone-replacement treatment,
such an insight is concealed.

The problem with Woo and Yip begins with their treatment of the shorter LL
{21) rather than the longer LLM/LLH as the underlying form. With such a treat-
ment, they have to employ an ad hoe rule (given below) to add a toneme to Tone 3
wher it ocecurs in a final position:

(6.12). Woo: LL + LLM / (pause) (cf. 2.15)
or, Yip: LL + LLH / (pause)

The ad hoc nature of the rule is shown first of all by the fact that it is too
case-specifie, exclusively devised for only a single sandhi process involving only
Tone 3, without any independent motivation. Secondly, by adopting this rule,
Woo's and Yip's analyses become quite unsymmetricel: they indicate that Tone 3
alone from among all the Mandarin tones, receives an extra toneme in an utter-
ance final environment. It seems that for their analyses to be adequate, they
would need to explain why the other Mandarin tones do not acquire such a tail in
utterance final position. Notice that by treating the shorter form as the underly-
ing form, Woo and Yip are in effect making the incorrect claim that there is no
SANDHI process here in the sense that a tone is affected by the presence of
another tone in its periphery. And by arbitrarily attaching a H (or M) to the form
L1, their analyses imply that the alternation between LLH (213) and LL (21) is
accidental, angd thus fail totally to capture the reason behind the slternation.

Of the two, Yip shows yet another inconsistency with the treatment of the

shorter form of Tone 3 as underlying: in utterance final position, Tone 4 has the
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value of (51) while Tone 3 has the value of (213), yet Yip has only a rule to create
(213) but not one to do similar justice to (51). The inconsistency seems to have
resulted from the failure of her theory to provide a theory-interna! answer to the

longer forms of the Mandarin tones.

6.2.3 The Third-Tone Sandhi: B (3TS(B))

Besides (21), Tone 3 has yet another alternant (35), considered identical to
Tone 2 (35) in vaiue. The alternation is seen by Chao as involving the following
process (also see 6.1c):

(6.13). The Third—-Tone Sandhi: B (3TS(B))
213 + 35 / ___ 213
That is, 3TS(B) involves the derivation of (35) on & Tone 3 when this Tone 3 occurs
before another Tone 3. Examples of this sandhi process are given below:
(6.14).a. ni(213) hio(213) =+
hi(35) hdo(213) “hello"
b. 130(213) hi(213) =+
l40(35) nu(213) "tiger"

c. mdi(213) jid(213) =~
mai(35) jiu(2l3) "buy alcoholic drinks"

d. wi(213) zhdng(213) »
wi(35) zhdng(213) “"five kinds"

The nature of this sandhi process can again be captured by the Principle. But
befor-e the presentation of my analysis for 3TS(B), let us first have a look at how it
is handled in previous analyses. I will here focus on Yip specifically (1980a,
1989a,b). This is because that the problems with Chao's tone-replacement model
will become fairly self-evident as the discussion of the process proceeds. And for

a discussion of the problems with Woo's analysis, please refer to § 2.5.
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As mentioned earlier, Yip's representation of Mandarin tones consists of two
tiers, Register Tier and Tonal Tier. Representing Tone 3 as [-upper, LL], Yip

{1980a) gives the following ru.e for 3TS(B) (p.183):

(6.15). [-upper) [+upper] [-upper]]
/N - VAN / VAN
L L L H L L

According to Yip, the above rule can be separated into the following two

rules, each working on a separate tier:

(6.16). a. [~upper] + {+upper] / _ [-upper]
[ +upper]
b. L +H/ /\
L

Let me first discuss the rule in (a). This rule says that when one [-upper] pre-
cedes another [-upper], the first one changes into [+upper]. Aeccording to Yip, this
rule is dissimilatory, and it is a rule whose operation is triggered by the OCP. If
Yip is correct here, she then needs to explain why the OCP fails to work on

sequences of tones such as the following:

(6.17). a. Tone 1 + Tone 2 b. Tone 2 + Tone 1
[+upper] [+upper] [+upper] [+upper)

/\ VAN /\ /\

H H L H L H H H

c. Tone 1 + Tone 4 d. Tone 4 + Tone 1
[+upper] [+upper] {+upper] [+upper]

/\ VAN /\ /\

H H L L H L H H

€. Tone 2 + Tone 4 £. Tone 4 + Tone 2
[+upper]) [+upper) {+upper] [+upper]

/\ /\ /\ /\

L H H L H L L H

g. Tone 1 + Tone 1
(+upper} [+upper]

/\ /\

E H H H
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In each of the above seven cases, a sequence of two tones with an identical
Register value of [+upper] is seen. Yet, in none has a dissimilation process
oceurred. If the OCP should work on a sequence of two lower Register values, it
would seem odd if it fails to work on a row of two higher Register values. One
would probably need to explain what is special about the lower Register (i.e.
{-upper]) that causes it to have an exclusive sensitivity to the OCP.

If one argues that the reason by which the OCP fails to intervene in the cases
(a)-(f) is that the two tones involved in each case are all non-identical at the
tonemic level, one would still need to explain the (g) case, in which both the Reg-
ister and the Tonal values are identical. It seems that the only explanation one
can give here, in view of (g), is that the OCP only works on tones of lower Regis-
ter and not on higher oncs. This explanation, however, would sound unconvincing.
No other evidence is provided »7; Yip to show that the OCP works in such a selec-
tive way.

A similar problem is found in the other haif of ithe 3TS(B) rule proposed by
Yip. This second rule (6.16b) says specifically that when two tauto-tonie tonzmes
dominated by the same higher Register node are identical LL tonemes, the second
dissimilates and changes into H. According to Yip, the alternation is again caused
by the OCP. The first problem with this rule comes from the OCP working on a
sequence of two identical tonemes which belong to the same tone. As is commonly
recognized, one major difference between Chinese tones and tones in the African
languages is that the former, though characterizable in terms of a sequence of
tonemes, often exhibit a holistic nature not found in the latter in which tauto-
syllabic tonemes may behave like individual tones.

The point is that a sequence of identical teuto-tonic tonemes in Mandarin

(these tauto-tonie tonernies are always iauto-morphemic as well) actually form one
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continuous articulatory unit unaffected or unbreakable by principles such as the
OCP. Tone 1, for instance, though represented by more than one toneme in a non-
linear treatment, is nonetheless just one continuous level tone. In spite of its rep-
resentation, it should not be forgotten that the purpose of a representation with
multi-tonemes of identical value is to represent duration.

A parallel situation to such a toneme cluster can be found in what have been
labeiled as "true geminates" (Hayes 1986, Goldsmith 1990). According to Golds-
mith, true geminates are those "that are internal to a single morpheme (tauto-
morphemic), [while those] formed across a morpheme boundary are only apparent
geminates (p.81)." 1 believe that the former is also true of the toneme clusters,
LL or HH, etec., under consideration. That is, these toneme clusters are also true
tfoneme geminates, as they are tauto-morphemic as well.

According to Goldsmith and several other studies (e.g. Haves 1986, Ito 198%),
true geminates have the qualities of integrity and inalterability. True geminates,
for example, are found distributed in positions where a cluster of two distinet con-
sonants are disallowed. They are also found to be resistant to vowel epenthesis
rules even if they meet the structural descriptions of these rules. In a Semitic lan-
guage called Trigrinya (Hayes 1986), for example, the tauio-morphemic geminate
/kk/ fails to be altered by a rule which otherwise alters a /k/ to /x/. Above all,
true geminates are found not subject to the influence of the OCP. All these facts
suggest that in the case of true geminates, the use of two identical symbols is
simply meant to represent a durationally longer consonant or vowel. Hence, just
as a true geminate is insensitive to the OCP, these toneme geminates (or toneme
"trios" with three identical tonemes) should he equally unaffectable.

Arguably, at least in a tonal system like the one in Mandarin, the intervention
of the OCP happens only at the "breaks" of a two identical-toneme sequence found

between tones (or syllables).
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Ore may alraady have noticed that this rule of Yip (i.e. 6.16b) is in any event
too specific. It handles a specific case in a specific environme:«t. There is no
independent evidcnee to support it. ln particuiar, the specific case is a [, (not 11
or anything else) toneme dominated by specifically a higher Register (excluding a
lower Register), and the specific environment in which this L toneme changes is
one immediately after another L (not H or anything else) dominated by the same
Register node.

The most serious problem for this rule lies in the representation of Tone 1 and
Tone 3 within the same framework. First of all, if the OCP indeed works on a
sequence of two L tonemes dominated by a higher Register node, one should
expect it to work on a sequence o1 the same two L tonemes dominated by a lower
register node. Or, one should expect it to work on a sequence of two 11 tonemes
dominated by the same higher register node. In the following, all these three situ-
ations are given formally in Yip's analysis:

(6.18). a. [+upper] b. [+upper] c. [-upper]

/\ /\ /\
L L H H L L

One common feature among the three cases is that all are level tones repre-

sented by two identical tonemes. Yip's rule (6.16b) requires the alternation of spe-

cifically (a) case, as shown below,

(6.19). (+upper) {+upper)
/\ - /\
L L L H

while saying nothing with regards to (b) and (c). However, as it furns out, these
latter cases do occur, and in fact, they are the analyses for Tone 1 and Tone 3
respectively in Yip. It seems that one must explain why (b) and (¢) occur at all if
one maintains (6.16b). It is not clear to me if such an expianation can be found.

Without an adequate explanation for (b) and (c), the rule in (6.16b) cannoi be

accepted.
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Now let us turn to my analysis for 3TS(B). As it turns out, 3TS(B) is also
explicable by virtue of the Principle stated in (6.4): Tone 3, represented as LLM,
must undergo reduction; it has to be "tailored" to two tonemes, just as the affeet-
ed tones do in the case of 3TS(A) and 4TS. And, just as in the latter two cases,

the "tailoring" is conducted by the TTR, and the derivation involved is as shown

beiow:
(6.20)
a [¢] g o ag (o]
i I f I I |
T T T T T T
/N /N +~ /Ix /I\ +/\ /N
LLM LLM LLM LLM LL LLM

As is expected, 3TS(B) involves more than TTR. This should not be surprising
since there would not be two 3TS processes if only this TTR were involved. The
question is: what is the difference between this 3TS(B) process and the 3TS(A)
process seen in the last section? My answer is that while in the latter, the appli-
cation of TTR yields a grammatical result, the result after TTR in the former,
where identical elements are found at the boundary between the two juxtaposed
Tone 3s, violates an important, widely observed constraining condition: the Oblig-
atory Contour Principle.10

But, how exactly does the effeet of the OCP manifest itself here, since what
is seen here is a sequence of four identical tones which allows for a number of
possible explanations? As I mentioned earlier, there are reasons to believe that in
Mandarin, the OCP only works at the tonal boundaries and not between the tauto-
morphemic toneme geminates. Given this position as a condition, there are four
nossibilities left. One, the OCP does not allow a sequence of LL LL, namely, a
long low tone followed by another long low tone. Two, the OCP does not allow LL
L, namely, a long low tone followed by a short low tone. Three, it does not like L
LL - a short tone followed by a long low tone; or four, the OCP does not permit L

1, namely, a short L tone followed by anther short L tone.
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Among the four poséibilities, the last one stands out as the most generaliced
one. That is, what is true for this combination of tonemes is also trive for all the
other three. Thus, if the last one can be established as the condition unere, it would
yield a more generalized theory. In faet, it is indeed this meost generalized situ-
ation which constitutes an OCP violation in Mandarin. This OCP-violation situ-
ation can be expressed in terms of the following Mandarin-specific Well-
Formedness Condition (WFC)n:

(6.21). * T T
A 4
X X

where ¥ = H, M, or L
What this WFC says is that two edjacent tonemes, whether H, M, or L, are not
permitted if they are dominated by different tones (i.e. T nodes). Thus, due to
this WFC, the output of the TTR on a sequence of two Tone 3s has to be repaired,

and the repair is evidently done to the first of the two non-tauto-tonic tonemes by

the following rule,

(6.22). T T
A 4
X (n) X
¥
X(n+l)

where X = H, M, or L,
and n = pitch level
thus, for L, n=1

M, n=2
H, n=3

and in the following manner:

(6.23). T T
1% 7
L L
¥

M
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That is, one of the offending tonemes, the left one in this case, is raised by one
degree in pitch level. The dissimilatory result that is achieved on the two Tone 3s
in guestion is now LM LLM.

Here, one may have noticed what seems to be a problem in the analysis pro-
posed so far: after the dissimilation, a rising tone in the shape of LM is obtained
rather than one in the shape of MH. Should one then decide that the present theo-
ry fails to derive the correct surface form, and should be discarded accordingly?
The answer is no.

Several considerations have in fact led to the assumption that after the dis-
similation, the resultant rising tone is a lower LM rather than a higher MH, and
that this result of LM is then merged (or defaulted to) with MH (i.e. the value of
Tone 2 in the language). For one thing, MH, being the value of Tone 2, is an
already existent value of the grammar. It is possibly the only value a Mandarin
speaker knows how to produce in pronouncing a rising tone. Because of this and
possibly because of a linguistic tendency toward economy in the grammar, any ris-
ing tone in Mandarin, no matter what value it has and through what derivation
process it is derived, will be elevated to merge with this higher rising tone MH.

Unfortunately, there does not exist in Mandarin another tone sandhi process
which also derives a rising tone to test the proposed merging process. However,
supporting evidence can be found in the Tianjin-based dialect of Mandarin.
According to Hung (1987), there are four tones in Tianjin:

(6.24). Tone A: 21
Tone B: 45
Tone C: 213
Tone D: 53
Operating on these four tones are four tone sandhi proecesses, two of which happen

to produce rising tones:

(6.25). 213 » 45 / 213
53 + 45 / 21
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No matter what the base tone is, (213) or (53), and no matter what the sandhi
environment is, the rising tone that is derived from each case is none other than
the lexical rising tone (i.e. Tone B) of this dialect. What this observation suggests
is, as I just proposed, that there is in Mandarin a tendeney, if nct a general rule,
for the rising tones to merge together no matter what their original shapes are.
From this, one probably can also expect derived tones of other tonal categories
than the rising tone to merge with an inherent lexical tone Jf the same contour in
the same language.

Strong evidence for this merging is also found in an acoustie study of Manda-
rin tones by Shen (1990b). Results from Shen's instrumental study indicate that
the derived rising tcne is a lower rising tone before it merges with the inherent
rising tone (i.e. Tone 2). In this study, which focuses on the co-articulation

effects among Mandarin tones, Shen makes the following interesting observation:

“Although after [3TS(B)], the tonal contour of the first
Tone 3 is similar to Tone 2 in that it becomes a rising
tone, the second Tone 3 is higher when following an inher-
ently rising tone than a rising tone generated by [3TS(B)]."
(p. 285)

How then can one explain the observed difference between the varied piteh
values of the Tone 3 after a real Tone 2 and the Tone 3 after a derived Tone 2?
Shen suggests that "Tone 3 after tone sandhi does not rise as high as Tone 2
(p.285)." If Shen's explanation is valid, there is one more reason to assume the ear-
lier existence of a lower rising tone LM that becomes identical to the inherent ris-
ing tone only afterwards. What I mean is a rule that says the following:12

(6.26). Tones of the same contour tend to merge together.
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This way, one can give the explanation that the second Tone 3 is lower after a
derived rising tone than after an inherently rising tone because the derived rising
tone, though uitimately merging with the value of the inherent rising tcne, is nev-
ertheless not quite the same phornetically as the inherent rising tone. When &
derived rising tone is a lower rising tone in the first place, it is only natural for it
to exert a lower co-articulation effect on the following third tone than that exert-
ed by the inherent rising tone. By this, I assume, of course, that the merging pro-
cess is a lower phonetic process than the co-articulation process, which means
that the former is ordered after (or may be simultaneous to) the co-articulation
process. Thus, if Shen's explanation is valid, as I believe it is, it should pnse a
problem for the previous analyses which equate absolutely the derived Tone 2 with
the inherent Tone 2. By saying simply that "Tone 3 becomes Tone 2", Shen's
observation is not explained.

There still seem to be counter-examples to the WFC encoded in (6.21). These
examples involve Tone 1, Tone 2, and Tone 4, the tones with either a H onset
(Tone 1 and Tone 4) or a H offset (Tone 1 and Tone 2). The problem is that when
these tones are strung together in some fashion, the structural description
expressed in (6.21) is met, signalling an OCP violation.

(6.27). Tone 1 + Tone 1

HR HHH
Tone 1 + Tone 4
HR HML
Tone 2 + Tone 1
MB HHH
Tone 2 + Tone 4
ME HML

The question that must to be answered is why the OCP seems to have failed to
intervene in these four cases. My answer to this question is that the OCP repair
rule in (6.22) does not cover these cases. Recall that this repair rule raises the

tonal level of the offending toneme by one degree. However, the offending
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tonemes in all of these above cases are already maximally high tonemes in the
present theory, thus leaving no room to be increased further in piteh. In other
words, it is not that the repair rule has not applied and therefore the QCP has
failed to intervene, but that the repair rule applies only vacuously on these four
cases, leaving them unchanged.

Notice that the same features found in the present analyses of 4TS and 3TS(B)
are alsoc true here. For one thing, the two 3TS processes have never been associat-
ed with each other in the past, but they have been treated as two isclated process-
es. Within the present theory, both (as well as 4TS) undergo the same rule (i.e.
TTR). The difference is just that one (i.e. 3TS(A)) comes out of the rule without
violating any language-universal or language-specific WFCs, whereas the other

(i.e. 3TS(B)) coming out of the rule with an OCP violation that has to be fixed.13

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 certain environment. Chao (1968) has

described the process as follows:

"A tone sandhi of minor importance has to do with the change
of the 2nd to a lst in three-syllable groups.” (p.28)

Cheng (1973) has made similar descriptions:

"In fast conversational speech, a second tone becomes first
when preceded by first or second tone and followed by any
tone other than the neutral tone." (p.44)
The process can be roughly delineated as follows (also see 6.1d):
(6.28). The Second-Tone Sandhi (2TS)
35 + 55 / {35, 55} ___ {55, 35, 213, 51}

Note: This rule applies in fast speech only.
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Examples of 2TS are given below {(adapted from Chao, p. 28):

(6.29)
a. x1 yang shén + %1 yang shén
occidental ginseng *(occidental) girseng”
b. s2n nian ji + san nian ji
three year grade "grade three"

c. cong ybu bing -+ cOng you bing
onion o0il pancake "a kind of pancake"

d. ddng hé yanr ~+ dong hé yanr
east river bank "east riverside"

e. fén shui 1ling + fé&n shul ling
separate water shed "watershed"

E. shui néng £&i? + shui néng f&i?

who can fly "who can fly?"
g. hAi méi wan + hai méi wan
still not finish "not yet finished"

h. ybéu zha hui + ybu zhd hui
fried dough-nut "fried dough-nut"

Unlike the other three sandhi processes, this 2TS, as far as I know, has not
received eny formal treatment. The lack of a treatment for this sandhi process is
probably attributable to a lack of an understanding of the process involved. After
all, nothing interesting can be said about it if it is considered merely a tone-
replacement process which substitutes Tone 1 for Tone 2. Besides, there is clearly
no dissimilation involved, as there is in the cases of 3TS(B). Nor is there an obvi-
ous loss {or addition) of a "tail" as seen in Tone 3 in 3TS(A). In short, no obvious
relation can be built between the two alternants of Tone 1 and Tone 2.

Within the present analysis, this 2TS process becomes no more mystical than
the other three tone sandhi processes. Just as in the other three processes, a tone
that is followed has to undergo the same reduction of a toneme. Let me address
the affected medial Tone 2 first. This tone, being followed, has to undergo the

TTR as seen in the previous three cases. The derivation is as shown below:
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(6.30). T T T
/N + /% * /N
M HH M E H M H

+3
=]
=]

Through TTR, a resulting shortened rising tone (MH) is acquired. Apparently,
more than TTR is responsible for the derivation of the correct surface resuli.
This should not be surprising, as the affected Tone 2 is in a context surrounded on
both sides, while the Prineiple as stated in (6.4) only covers the following environ-
ment of a tone without any mentioning of its preceding environment. That princi-
ple, as has been shown, works well for 4TS, 3TS(A) and 3TS(B) because in these
cases, only two tones (or syllables) are involved, and the change of the first tone
requires merely the presence of the second tone and no more. Compared with
4TS, 3TS(A) and 3TS(B), 2TS has one further condition on it: being at the same
time preceded by another tone.

Logically speaking, if the presence of a following tone should have a shorten-
ing effect on its preceding tone (within the same foot, of course; ef. § 1.3), it
should not be surprising to see similar effeect from a preceding tone on a following
tone (iff of course ell these three tones also simultaneously belong to the same
foot). Hence, I propose to extend the Principle as follows to ineclude an account
(Clause B) for the effect coming from a preceding tone:

(6.31). Tone Reduction Principle
Clause A: (= 6.4)
In normal speech, reduce a tone by one toneme iff it
is immediately followed by another tone within the same
prosodic foot.
Clause B:
In fast speech, reduce a tone by one toneme iff it
is immediately preceded by another tone,
and at the same time immediately followed by
another tone witnin the same prosodic foot.

Furthermore, just as Clause A of the Principle has a rule (i.e. TTR) to imple-~

ment it, so should Clause B have a similar implementing rule. This rule, more or
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less symmetrical to TTR, may be referred to «s the Rightward TTR (see below in
6.20b) as opposed to the TTR seen earlier which I may now refer to as the T.eft-
ward TTR (repeated here as 6.30a):

(6.32).a. Leftward TTR (L-TTR)
T T T
/N -+ /% + /N\N/__T
tml tm2 tm3 tml tm2 tm3 tml tm2
b. Rightward TTR (R-TTR)
T T T
7\ > #\ *> f rT__T
tml tm2 tml tm2 tm2
Notice that R-T'TR is ordered after L-TTR. This means that only if the for-
mer is applied will the latter be applied. This is because that only if a tone is fol-
lowed at the same time will its preceding tone have an effec! on it. In a two syl-
lable word such = yiiydn "language", the second syllable (i..:. the final one) is not
affected even if it is preceded.

Now if both rules in (6.32) are applied to Tone 2 in the 2TS environment in the

order just discussed, an output of a high level tone is achieved:

(6.33).
a T T T T T T
/I\ - /1% + / \
M BH MHH M H
b. T T T T T T T T T
/ \ - #¢ > |
ME M H H

As I will argue below, this result of a H tone is precisely the correct outcome of
2TS.

Recall that in the traditional description of 2TS, it is said that the result of
2TS is a Tone 1 (see the beginning of this seetion for Chao's and Cheng's remarks).
Such a description implies that the tone derived through 2TS is identical to the

underlying Tone 1 in every respect. It is identical not only in pitch value (5 on
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Chao's scale) but also in length to an underlying Tone 1. However, as | mentioned

earlier, studies have shown that the medial tone of a three-tone foot (i.e. a super-

foot; ef. § 1.3) is considerably shorter than tones in the other two positions. It is in

faet the shortest among the three, 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 pattern of multi-syllabie units:

"Sequences of normally stressed syllables without intermedi-
ate pause, whether in a phrase or in a compound word, are
not all of the same degree of rhoneti: stress, the last
being the strongest, the first next, and the intermediate
being least stressed." (p. 35).
In terms of the physical realization of a stress, Chao remarks in the same
page that "stress in Chinese is primarily an enlargement in ... duration (p. 35)."
Thus, it is clear from Chao's observation that in a three-syllable foot, the last syl-

lable is the longest, the first next, and the medial shortest, as shown below: 4

(6.34). X
X X
X X X
[o o Cl¢
medium length shortest longest

Chao's observation of such a stress pattern is supported by Yan and Lin (1988).
In Yan and Lin, sonagraphic analysis of utterances of three-syllable units made by
native Mandarin speakers confirms that under normal ecircumstances, a three-
syllable unit has a stress pattern such as this: medium, light, and heavy. Shen's
(1990b) research provides additional support for such a pattern cn three-syllable

units. In her study of co-articulation effects among tones, Shen has her subjects
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utter a three-syliable string, /pa pa pa/, in various tonal combinations, and records
the utterances. Before the recording, the subjecis are specifically "instruected to
stress the three syliables evenly and not to pause bctween them (p. 283)." In spite
of the instruction, Shen finds that "due to articulatory habits, a nur ber of tokens
were produced following the most frequent stress pattern of trisyllabic words/
pbrases, that is, with the last syllable most stressed and the second syllable least
stressed (p. 283)."

If Chao is correct, as | believe he is, in maintaining that stress positively cor-
relates to duration, the findings of these studies by Chao, Yan and Lin, and Shen
concerning the stress/duration patterns fall out from the present analysis of the
2TS. As I have already shown, the medial tone came out in the present analysis as
the shortest tone of the three.

Notice that the present analysis does not just take care of the medial tone,
but it also correctly modifies the first of the three tones. It is clear that by virtue
of the Principle, the first of the three (with three underlying tonemes) has to be
modified as well, just as the affected tones do in 3TS(A)-(B) and 4TS. The result is,
as expected, a two-toneme tone. Now let me sum up the result of the present

analysis for a three-syllable string as follows:

(6.35). £
/ | \
(o] (o] o
| I I
T T T
/N | / 1\
tin tm tm tm tm tm

Now, compare (6.34) and (6.35), one can see that the present treatment yields the
correct result of duration.
Compared with previous treatmentis of 2TS, the pres2nt analysis is explicit.

Rather than coarsely saying that the affected Tone 2 in 2TS becomes Tone 1, the
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present snalysis reveals that the result is after 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. Rather than saying in a crude way that Tone 2 becomes Tone 1 in certain
context, our analysis reveals why Tone 2 becomes Tone 1 in that context, how
exactly this derived Tone 1 is related to its original Tone 2. Under this analysis,
the derived high level tone, or Tone 1 in traditional terms, does not just come
from nowhere, as the previous treatment would indicate. It is but part of the orig-
inal Tone 2, or "left over" from it, after some natural truncation processes have
taken place. The problem with previous treatments is that they do not have an
explicit formalism to account for duration so that they have to deseribe the resuli
of 2TS as equatable with an underlying Tone 1. Another feature of the present
analysis of 2TS is, once again, its generality. It relates, in a principled way 2TS to
the previously-discussed tone sandhi processes in Mandarin, so that a unified
account for all these process becomes now possible.

To conclude this section, I would like to point out two things. One, within the
present analysis, not just Tone 2, but every Mandarin tone, is modified in the
medial position. Two, not only do Tone 1 and Tone 2, but all the four phonemic
tones, have a shortening effect on the following medial tone. Let me address the
fcemer first. The reason that only Tone 2 has been observed to be modified to a
level tone is simply because that modification is intuitively more observable.
Recall that Tone 1 (HH) and Tone 3 (LL) are both level tones before the modifica-
tion (by 31.b). Therefore, a change which simply transfers these level tones to
shorter level tones is not intuitively observable, nor is it observable or describable
by an analysis which does not encode duration.

It is not clear to me why Tone 4 has not been observed to be modified in that
situation, although clear evidence suggests that Tone 4 is also flattened 1o a level

tone in the medial position in fast speech. The following are a few examples:



(6.36).

a.

fang kuai zi +

fang kuai zi

square picce character "square/Chinese character"

fen jié xian -
ce

fén jie xian

parate border line "border line"

1idn yi bhui +
connect friendship

ming »in pidn -
open letter card

cha hua hui +
tea talk meeting
l30 da ge >
old big brother
kdu gi da -
mouth air big

ké kao xing +>
may rely cuality

ling shi guan -+
consul office

ri zhi pin +
milk make product

1&ng bu fang +>
cold not protect

mai ké féng +>
microphone
di zhi xué +

land guality study
fu shi zhdng *
vice city head
kan bu gi

see not rise
£0 zud vong +
side effect

gu gu gu -
go go go

1idn yi hul
association "friendship association"
ming xin pian

"postcard"

chad hua hui
"tea party”

130 da gé
"big brother"

kdu gi da
"talk big"

ké kao xing
"reliability"

ling shi gudn
“"consulate"
rU zhi pin
"dairy product"
l&ng bu fang
"all of a sudden"
mai ke féng
"microphone"

di zhi xué
"geology"

fu shi zhang
“vice mayor"

+ kan bu qi

“"look down upon"

fu zuo yong
"side effect™

qu gu qu
"go away!"

168
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In all of the above cases, the medial Tone 4 is pronounced, in fast speech, as a
contourless tone (signalled by not being marked by any diacrities), just as Tone 2
is. These data also show that the conditioning initial tone can not only be Tone 1
and Tone 2, but Tone 3 and Tone 4 as well. The reason that only the former two
tones have been observed to affect the medial Tone 2 is probably due to the fact
that the end points of the latter two tones are made up of lower tonemes which

may have lower co-articulation effect on the following Tone 2 so that Tone 2 does

not exactly surface phonetically with a perfect high level sh&lpe.15

6.2.5 The Neutral-Tone Sandhi (0TS)

In § 3.1, it was argued that Yip's (1980a) analysis of Tone 0 is inadequate. This
section provides evidence to further confirm that coneclusion. In particular, 1 will
show that Yip's analysis fails to capture an important generalization concerning
Tone 0. In icet, not only Yip, but all the previous accounts of Tone 0 suffer the
same 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 phonemic tone
shape (or pitch value) of its own; rather, it derives its pitch value from tones on
its periphery. When following other tones, it has the pitch value that varies with
the piteh values of these preceding tones. Chao gives the following description of

the 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

It seems that Chao's pioneer work has led many subsequent analyses of Tone 0
to model on this description and to try hard to derive the various pitch values of
Tone 0 through phonological processes. By so doing, these analyses have missed an

important and otherwise fairly obvious generalization about ihese absoiute pitch
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vaiues. This generalization, as I will soon demonstrate, can only be brought to
light if Tone 0 is treated as having a specific underlying value of its own.

Jt has been noted in several studies that Tone 0 is characteristically low after

every other tone except Tone 3. Cheng (1973), for instance, maintains that

"the refined acoustic details [about the neutral tonel] 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 matter of faet, the same idea is also implied, though in a rather intuitive
mearner, in Chao when he gives the advice that "for practical purposes, it is suffi-

16 and

cient to remember the neutral tone as being high after a haif third tone
(relatively) low after the other tones (p. 36)."

The special behavior of Tone 0§ after Tone 3 is expressed not only in such intu-
itive remarks as given above,. it is also corroborated by findings from empirical
research. In their acoustic study, Dreher and Lee (1966), for example. find that it

is only after Tone 3 that Tone 0 rises, while after any other lexical tones, it falls.

Their findings are given below:

(6.38). Tone 0
after Tone 1 (55): 41
after Tone 2 (35): 31
aftecr Tone 3 (21): 23
after Tone 4 (51): 21

Dreher and Lee's findings are further confirmed by an instrumental study by Gao .
(1980) who also finds Tone 0 falls after Tone 1, 2 and 4 but rises after Tone 3. In
stil! another study, Dow (1972) finds that Tone 0 is uniformly low after Tone 1, 2,

end 4, but relatively high after Tone 3. His illustration (p. 113) is provided below:
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(6.39). T1+T0 T2+T0 T3+T0 T4+70

200~

iB0-

160-| *

140-]

120-|

100_‘ * * *

On a scale from 106 to 200, Dow marks all the neutral tones after Tones 1, 2
and 4 at the 100 1eve117, with the single exception of Tone 3. After :one 3, it is
at the level of 160. In fact, the findings in Dreher and Lee are identical to Dow if
the onset values of Tone 0 in Dreher and Lee are ignored. There, at the offsets,
one sees a pitch value of 1 in the environments after T1, T2 and T4, but a pitch
value of 3 after T3.

These above-mentioned studie~ confirm the intuition expressed in Cheng and
Chao that TO0 is high after the third and uniformally low after the other three pho-
nemie tones. What, then, causes Tone 0 to act thus differently? Or, rather, what
is it in Tone 3 that causes the following neutral tone to act differently? i argue
that the answer to this question lies in the following assumption of the representa-

tion of the neutral tone.

(6.40). The Representation of Tone 0

£t —+xa—aQ

Given this representation18

» the mysterious behavior of Tone 0 after the third
becomes easily explicable. Now let us have a look at the tonemic representation

of Tone 0 following other tones in the underlying representation:

(6.41). Tone 0
Tone 1 HHH L
Tone 2 MHH i
Tone 3 LLH L
Tone 4 HML L
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Recall that the Principle in the present analysis cuts the tail of a tone when it
appears before another tone. This means that (6.41) really looks like the follow-
ing, where the last tonemes of the preceding tones are deleted (by TTR, the rule

that implements the Principle):

{65.42). Tcne 0
a. Tone 1 HH L
h. Tone 2 MH L
c. Tone 3 LL L
d. Tone 4 HM L

It is seen in the above a problem with the Well-Formedness Condition indepen-
dently motivated previously in the discussion of the 3TS(B). To refresh our memo-
ry, let me repeat the WFC here:

(6.43). * T T
1x ¥l
X X

where ¥ = H, M, or L
The problem seen in (6.42c) shows up clearly when evaluated against this
WIFC. The end point of Tone 3 is identical to Tone 0 in piteh, in violation of the
WFC. Thus, given the WFC, a dissimilation process has to be invoked to repair
(6.42c), just as in 3TS(B). Tt repair is, however, done in a slightly different man-

ner, as shown below in (a):

(6.44) .a. T T
A FlIX
X X
+
X+1
b. T T
A ¥
X X
v
Xt+1

where X = H, M, or L
Now compare (a) with (b), the latter being the OCP-violation repair rule

involved in 3TS(B). One can see that there is only a mincr difference existing
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between the two. While in the case of 3TS(B), the repair (b) is done to the left of
the two offending tonemes, in the case of Tone 0, the repair (a) is done to the
right one. Unfortunately, 1 have no particularly strong explanation for this differ-
ence, except the speculaticn that in the case of Tone-0 modification, the toneme
being modified stands alone on its own without being associated with any other
toneme under the same tone node, and is, therefore, phonetically less stabl. .

Notice that the two rules in the above consist of the two and only two possible
repair alternatives. Formally speaking, the distinction between these two ru'cs is
that (a) is more specific, while (b) is an elsewhere rule.

Now let us see the derivation on Tone 0 by the rule given in (6.46a). With this

rule, Tone 0 after 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 the following manner:
(6.46).a. T T
|

A rix
L

L
+
M

If the present analysis of the basic values of Tone 0 is correct, there is one
more tone-sandhi phenomenon in Mandarin. It may perhaps he called the Neutral-
Tone Sandhi process and delineated roughly in Chao's notation as follows:
(6.47). The Neutral-Tone Sandhi (0TS)

(L) => (3) / (21) __

Now that the value of Tone 0 after Tone 3 is accounted for, let us see if the

analysis also holds water when it comes to the surface values of Tone 0 after the

other tones. There, it is found that only when the present analysis is adopted is it
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possible to give a principled explanation for these other bewildering, varied pitch
values of Tone (.

Recall that according to some instrumental studies, Tone 0 rises in pitch after
" one 3 but fails after the other tones. Before, when Tone 0 was not given an
underlying =2presentation as it is given hzre, this fact was totally inexplicable.
This is probably why previous studies have merely described the variance, but not
provided any explanation for it. It becomes fairly apparent under the present
analysis that the rise and fall of Tone 0 is due to low level co-articulation (or assi-
mijation), which occurs after 0TS.

In the case of Tone 0 after Tone 1 (6.42a), the toneme before Tone 0 is a H.
From this H to the L of the Tone 0, a natural phonetic fall is inevitable. The same
is true in the case of Tone 2 (6.42b), the offset of which is also a H. Shen's (1990b)

remark lends support to the existence of such an co-articulation effect:

“"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 the case of Tone 0 after Tone 4 (6.42d), the toneme before Tone 0 is a M. From
this M to the L of the Tone 0, a natural fall is again inevitable. In addition, given
the faet that the end point of Tone 4 is lower than the end point of Tone 1 or Tone
2, it is only expected that the absolute value of Tone 0 after Tone 4 is lower than
those after Tone 1 and Tone 2. One puzzling observation made in several instru-
mental studies (e.g. Shih 1987) is that Tone 4 falls lower than normal before Tone
0. This observation is again only explicable if Tone 0 is assumed to contain in the
underlying representation a L toneme. Tone 4 falls more than usual is because of
the anticipatory co-articulation effect exerted on it from the low toneme of the

Tone 0 that follows it. Finally, the rise in Tone 0 after Tone 3 becomes, by now,
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fairly trivial: it is but the result of co-articulation between the L toneme of Tone
3 and the raised toneme of Tone 0, that is, M.

Conversely, the present analysis is able to predict the influence of the co-
articulation effect. Due to the co-articulation effect, it is only expected that ihe
starting point of the Tone 0 should vary in pitch value, in view of the varied piteb
value of the preceding toneme. In particular, the starting point of the Tone @
should be higher after Tone 1 and Tone 2 but lower after Tone 4. These are exact-
ly the measured results in the instrumental studies by Dreher ind Lee (1966), and
Gao (1980), as well as from Chao's intuitive observation.

So far, I have demonstrated that the much observed data coneerning Tone 0
become tractable only when one assumes that Tone 0 is underlyingly & low tone.
Now, I would like to try to give an articulatory explanation for the low nature of
Tone 0. First of all, let me try to deseribe what happens to the articulators when
the neutral tone is uttered.

To a native speaker who has no knowledge of linguisties, Tone 0 is the same
neutral tone with the same pitch level INTENDED no matter where it appears. In
a sense, one may say that Tone 0 is not really an intended tone, and that in the
production of it, a particular pitch level is not targeted at. Although it shows up
with a low pitch that can be described as a low tone, the origin of the pitch is
nothing like the intended pitch levels in other tones. This seems a feature that
characteristically distinguishes Tone 0 from the other four iexical tones.

Physiologically, the articulation of such an unintended pitch level is charac-
terized by the laxing of the laryngeal and/or super-laryngeal muscles caused by &
lack of stress in the environment where the neutral tone appears. A comparable
situation can in fact be found in the well-attested process of szchwa reduction typ-

ical in many of the world's languages. In English, for example, a vowel, no matter
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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 attributable to the laxness of the
pertinent muscles from lack of stress. While in the Mandarin neutral tone case,
{he muscles that become lax are probably the laryngeal ones in the case of Eng-
lish schwsa reduetion, they are the supra-laryngeal ones.

Although the precise phonetic value of the schwa may vary from environment
to envircnment due apparently to co-articulation or mutual spreading between
adjacent segments, it is still desceribable in terms of a single segment, a mid and
lax vowel called schwa. A similar situation, I believe, is true in the case of the
Mandarin neutral tone: no matter what the precise measurements of its piteh val-
ues, the fact that it is a short and lax low tone remains. It is only when this true
nature of the neutral tone is securely pinned down can its various characteristics
be understood.

Notice how the neutral tone case is elegantly accounted for by the present
analysis along with all the other tone sandhi processes. In addition, it is analysed
with virtually no further stipulation of rules. Notice also how the representation
in the present analysis of Tone 0 in terms of a L toneme takes into account not
only the pitch value of Tone 0, but also its unusually short duration, which has

been unanimously observed.

6.3 Summery and Conclusion
This section contains first of all a brief summary of the analysis of Mandarin
tone and tone sandhi proposed so far in this dissertation. First, the underlying

representation of Mandarin lexical tones, and that of the neutral tone:
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(6.48)
Tone 1 Tone 2 Tone 3 Tone 4 Tone 0O
{55) (35) (213) (51) (1)

(o g (0] o syilable tier

! ( !

T T T T
/N /1IN /1IN /N

H H M

8]
l
T tonal tier
I
H M B L LM H L

B L

toneme tier

The characteristics of the representation are summed up as foliows. In the
underlying representation, (a) three levels of piteh contrast are assumed; {b) three
tonemes are assumed to make up each of the four lexical tones; (¢) the TBU is the
syl! -ble; (d) each tone is also represented as a unit in terms of a node T a5 well as
a sequence of level tonemes; (e) each toneme accounts, in a relative sense, {or 1/3
of the timing of the tone it belongs to by virtue cf tiie following condition:

(6.49)
T(toneme)
1/3 T(tone)
1/3 T(syllable)

where T = time/duration
This condition serves (a) to indicate the durational relation between the T node/o
node and its tonemes, and (b) to limit the occurrence of the tonemes to no more
than three in number for any given tore.

Under such a representational framework, 2ll the tonal processes including
Mandarin 2TS, 3TS(A), 3TS(B), 4TS, and 0TS can be uniformaily addressed by the
following Tone Reduction Principle:

(6.50). Tone Reduction Principle

Clause A:
In normal speech, reduce a tone by one toneme iff it

is immediately followed by another tone within the same
prosodic foot.

Clause B:

In fast speech, reduce a tone by one toneme iff it
is immediately preceded by another tone,

and at the same time immediately followed by
another tone within the samr: prosodic foot.




179
This Tone Reduction Principle funetions to cut a tone in duration from its

edges inward by the following implementation rules:

(6.51)
a. L-TTR
T T T
VAN - /1% ~ /N /__7°T
tml tm2 tmd tml tm2 tm3 tml tm2
b. R-TTR
T T T
/ \ * 7\ + | »,T___ T
tml tm2 tml tm2 tm2

The Tone Reduction Principle is found to work in all of the tone sandhi pro-

19

cesses” ¥ so far observed in Mandarin as well as the processes concerning Tone 0.

Specifically, the following derivations account for these processes respective-

ly:
(6.52).
a. 4Ts
T T T T T T
VZAN + /% RAVAN
HML HML HM
b. 3TS(A)
T T T T T T
/I + /% + AN
LLM LLM L L
¢c. 37TS(B)
T T by T T T
VAN /1IN + /% /I\ +/\N /I\
LLM LLM LLM LLM LL LLM
d. 27s
T T T T T T T T T
/N + #l% + I
M HH M HH B
e. 0TS
iy T T T T T
25\ ! + /% I + /\ I
LLM L LM 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 the above processes are accountable in terms of the single L-TTR.
Through the above illustrations of these processes, one can see that two of these
processes distinguish themselves from the rest. Whereas the L-T'TR produces
grammatical results in ali other cases, it merely yields OCP violations in the cases
of 3TS(B) as in (¢) and 0TS in (e).

Although the distinctiveness of the 3TS(B) process from other previously
observed Mandarin tone sandhi processes has been much cbserved, no prineipled
explanation has been provided for this distinctiveness. Under the present theory, it
becomes explicable in a principled way. While all the other previocusly-observed
tone sandhi processes are of the type triggered by the speech tempo, 373(B) has
yet to satisfy OCP. The Obligatory Contour Principle consists in the following
WEFC for the case of the Mandarin tone:

(6.53).
* T T

Ix 4
X X

where ¥ = H, M, or L

With this WFC in place, the two violations (shown in 6.49¢c and e) obligalorily

undergo the following OCP repairs.
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(6.54).
a. T T
X AN
X X(nj
+
X{n+l)
b,
T T
A 4
X(n) X

¥
X (n+l)

where ¥ = H, M, or L
and n = pitch level
thus for L, n =
M, n=2
H, n =
The result of the 3TS(B) after L-TTR, meeting the structural description of the (b)
rule in the above, is repaired by it through the following derivation,
(6.55).
T
X 71
L

et —13

and that of 0TS, meeting the structural description of the (a) rule, is altered by it
in the following manner:
{6.56).
a. T T
[% Flx
L L
v
M
This way, the odd benavior of a low Tone 3 BEFORL A TONE 3 and that of a

low Tune 0 AFTER A TONE 3 are elegantly related to each other.
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6.3.1 Toward A Generalizeu Theory

To make a further summary of the framework just laid out, let me point out
that the TTRs implementing the Principle may actually be coliapsed together and
stated as a more general rule. This rule may be stated in the following simplistie
manner:

(6.57). Tone Reduction Rule (generalized)
Cut the adjacent toneme off the adjacent tone.

Of course, stated in such a general way, this Tor: reduction Rule must be
constrained by some conditions. One such condition stands out as fairly obvious.
Since utterance-final tones are not touched by any of the sandhi rules discussed, a
filter seems needed to ensure just that. Here, the concept of extra-metricality
laid out in non-linear phonology seems to come in handy:

(6.58). Condition of extra-metricality:
Domain-final tones in Mandarin are extra-metrical (and
therefore insensitive to any sandhi rules).

With both (6.57) and (6.58), Y in a sequence of tones XY will cause X to loose
its final toneme, but not vice versa. This would yield the results of 4TS, 3TS(A)
and 3TS(B) at the stage before the OCP-repair processes. On the other hand, tone
Z in a sequence of tones XYZ will cause its adjacent tone Y to Joose its final
toneme, tone Y will do the same to tone X, and tone X will cut off the initial
toneme of the adjacent tone Y (which is not in final positicn). The last tone, tone
Z, is however, not changed. The result is just as expected for 2TS, the {irst tone
has two tonemes, the middle one, and the final three.

It should be pointed out here that lying at the basis of the present analysis of
tone sandhi is the assumption that the surface shape of a tone is subject to timing.
Specifically, the less the time afforded, the shorter the tone. Two factors are seen

as controlling the relcotive timing:
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(6.59). #. rate of speech
b. stress pattern

Stress pattern is a major determining factor for toneme reduction. The less
the stress, the smaller the number of tonemes. A clear case of the stress-related
temporal control is the appearance of the one-tonemed neutral tone: it may be
one-tonemed even when it appears utterance-finally. Furthermore, the weaker the
stress, the more likely the syllable that bears it will have a sandhi tone. Thus, in a
two-syllable foot, the first tone is affected since the normal stress for a two syl-
lable sequence is weak-strong. In a three syllable foot on the other hand, the
medial syllable whose tone is bound to be affected is the weakest in siress among
the three syllables.

Normally, however, it takes both rate of speech and stress pattern for the
timing related type of tone sandhi (as against OCP-relatea dissimilatory tone san-
dhi) in Mandarin to occur. In these sandhi processes, the stress patiern identifies
the site where the sandhi tone lies within the prosodic foot, while the rate of
speech determines whether the sandhi process will occur. This means tlat the
stress pattern is a necessary but insufficient condition for Mandarin tone sandhi to
oceur. It takes the rate of speech to actually activate the sandhi processes.

Though the precise measurement of the time allotted to a tone in proportion
to that of another adjacent tone is probably hard to pin down (it would be irrele-
vant anyway at the phonological level), the timing in the relative phonol.gical
sense seems stiil capturable. In particular, when an sequence of, say, two syllables
is uttered at a rather slow and deliberate speed, both tones involved are expected
to be fully realized, and no sandhi should occur. As the speed in uttering this
sequence begins to pick up, the first of the two tones is expected to be shortened
with its last toneme deleted. Proceeding from there, one should soon expect fur-

ther toneme loss on the part of the affected initial tone, when the rate of speech
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accelerates further and the utterance becomes characterizable as fast speech.
Given such expectations, it seems obvious that the Generalized Tone Reduction
Rule should be aliowed to oceur cyclically. The cycles may perhaps be preliminari-
ly stated as foilows:

(5.60).
In normal stress pattern, the operation cf the Generalized
Tone Reduction Rule at each cycle is determined by the rate
of speech: the first cycle is effected at normal rate of
speech; the second in fast speech.

In fact, there may exist a third cyecle, whereby the last toneme left of the
tore is reduced so that the tone becomes completely toneless. I will come to this
point again later. Thus; eventually, as the ecycle repeats, two situations may be the
final results. One, the affected tone becomes contourless when only one toneme is
left behind; two, the tone is reduced to zero or toneless when no toneme of the
original tone exists any more. Clearly, the latter situation implies the former. In a
crude way, I may perhaps capture the two situations in the following context-free
rules:

(6.61). a. T + contourless
b. T + toneless

These rules will be further discussed in the next Chapter.

So far in this chapter, I have laid out an analysis of Mandarin tone sandhi,
based on the tonal representational scheme proposed in Chapter 4. The core of
the analysis is the Tone Reduction Principle. As has been demonstrated, the
assumption of this principle yields for the first time a unified treatment of all of
the major tonal processes well-observed in Mandarin. To conclude this chapter, I
would like to point out a confusion in the analyses of Mandarin tones. Under the

present analysis, one can clearly see that there are truly two quite distinet types



185

of tone sandhi processes on Mandarin tones, one due to a timing requirement, and
the other to dissimilation requirement. Both, however have been treated with the
same theoretical mechanism, segmental or non-linear. Suech an undiseriminating
way of treating these tonal processes cannot but overlook important insights into
these processes.

In faet, it is probably correct to say that there are actually only two resi
tone-sandhi processes in Mandarin: 3TS(B) and 0TS. Of course, whether this c¢lain
is justified depends on how one defines the term "tone sandhi". If the term is
defined as it commonly is, that the value of a tone alters because of the presence
of the value of another tone in its periphery, then only these two cases of 3TS(13)
and 0TS are true tone-sandhi cases. This is because only these two involve the
alteration of the tonal value of a tone because of the tonal value of the tone
before/after it. Since in all the other cases, it is the mere presence of a tone in
the periphery and not the value of the affecting tone that brings about the altera-
tion of the value of the affected 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 facilitate the reading of these rules, each of the four sandhi rules is also
written in (ii)s with tone names.

2 In this dissertation, the terms "utterance-final position," "final position" and
"domain-final position" are used interchangeably.

3 It should be noted, however, that these two rules (as well as the two rules in
(6.3)) may give slightly different readings of the process involved. While the
rule in (b) marks clearly a process of insertion, the rule in (a) may or may not
involve insertion: there may be merely a tone-replacement process indicated.

This difference is, however, not erucial here.



10

11

12

186
Woo does not actually use such abbreviations for her representation of this
form of Tone 3. Eer original representation is in feature matrices (p. 45, see
also § 2.7):
[+lcw] [+low] [-low, -high]

As will be discussed in the next chapter, this principle has operated in other
Chinese languages as well.
By "all Mandarin tcne sandhi processes", I mean all the phonological tone-sandhi
processes, which affect all the syllables in the relevant contexts. These, how-
ever, exclude the morphologically conditioned tone sandhi processes discussed
earlier in § 4.2.4, which affect only a few frequently occurring morphemes.
it should be noted that Shih's use of H, L, M is exclusively for her acoustic
study just cited. It is not a phonological framework for tonal analysis.
In the remaining sections of this chapter, comparison will often be made
between the analysis 1 have proposed and the previous analyses. However,
among these previous analyses, only three have been found comparable as far as
Mandarin tones are concerned. Others are either followers of these three, or in
an incomparable framework (e.g. Wang 1967, cf. § 2.4).
No comparison will be made between the present analysis and Woo's with regard
to 4TS, sinece Woo does not discuss this tone sandhi process.

See § 2.8.2 for an explanation of OCP.

This WFC will be discussed again later in this chapter when it comes to the

neutral tone case.

The merging process suggested here is further motivated by evidence from

other Chinese languages to be discussed in Chapter 7, especially as it applies

to level tones. However, intuitive and motivated as the process is, I have

found it defying a reasonable formalization, at least within the non-linear

theory the present analysis is couched in. What is needed is a formal phono-



13

187
logical rule which says the same thing as do the words in {8.26). However, i{
is nct clear to me how this rule can be written within the present ron-linear
phonology (especially if it does not allow contour features). Due to the antiei-
pated scope of this problem, I will not attempt! to solve it here. One may in
any event have to wait for further major advances in generative phonology in
order to solve this problen.
I have, in faet, found an alternative analysis for 3TS(B) to the one 1 have just
demonstrated, assuming still the Principle. Aithough, for the sake of uniform-
ity of the analysis in accounting for all the sandhi cases addressed in this
chapter, | have opted for the one just presented 1o be included in the package
of the theory I have proposed, it is nevertheless harmless 1o present here the
alternative approach. Future researchers might find some heuristic value in it.
The existence of the alternative is a result of there being so many ways
that the OCP can operate (Yip 1988). The analysis just proposed presumes one
of these: the OCP works to fix rule output. In other words, it works after an
OCP violation is produced by a rule. Although such an operation of the OCP
is a legitimate one, the OCP has also been found to block the application of a
rule which would otherwise produce a violation (Yip 1988). Suppose that the
latter is in fact the case for 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, what then is next? It seems that there must be an
alternative rule to TTR, a rule that will perform the same function of tone
reduction designated by the Principle, but at the same time, will not produce
an OCP violation. If, as I have argued, the surface form of the rule is LM,
this rule should eliminate a L toneme from the representation of LLM. I may
perhaps formalize this rule as follows:

Tone Compression Rule (TCR)
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T T T
/N - l /
em{x) tm{x) tm{x)

What this rule says is that two continuous, identical tauto-tonic tonemes
will be collapsed into one if their common mother node T immediately pre-
cedes another T. As I discussed earlier, the identical toneme clusters in Man-
darin are true geminates. If so, a deletion treatment of one of the L tonemes
is not desirable. In any event, it would be hopelessly arbitrary to say that
either of the two L tonemes is the one deleted, and there is no good explana-
tion for the deletion of a medial toneme in a tone in that context. On the
other hand, it seems natural to see that s longer curved tone is compressed to
< shorier curve1 tcne whe' there 1s a lack of time.

Thus, given TCR, the process involved in 3TS(B) can be formalized as fol-

lows:
(o] o o (o] o o]
| | l l | |
T T T T T T
V2N /IN o+ /IN /I 2 /N /I
L LM LLM LM LLM LM LLM

A comparable situation involving ecmpeting rules (as the TTR and TCR) is
also discussed in & recent study by Chen (1991). In this study, Chen addresses
certain tone sandhi processes in the New Chongming dialect of Wu. Chen finds
in this dialect that there are three competing tone sandhi processes which
should necessarily be interpreted as tone repair strategies, since they all can
apply on the same sequence of tones, but yield different results. And just as
TTR and TCR, these three strategies compete so as to yield results that con-
forming to certain Well-Formedness Conditions, among which is, not surpris-
ingly, the OCP.

14 The stress pattern is shown here using the techniques of metrical phonology.
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The basic idea is that the more the grids, the stronger the stress. Sce Lieber-
man and Prince 1977, and Selkirk 1984 for details.
The flattening effect of the 2TS (or rather the flattening cffect of the present
analysis as a whole) will be further discussed in Chapter 7.
That is, Tone 3 in its non-final form.
Dow does not provide the unit of these numbers. Presumably, it is Hz of fun-
damental frequency.
It should be noted that I do not make the claim that this representation of
Tone 0 appears exactly in the lexicon. The assumption | adnnt is instead that

this representation of Tone 0 appears after morphological or syntactic stress

assignment.

See Note 6 to this chapter.



Chapter VU

FURTHER EVIDENCE

7.1 Tempo and Domain Size: Cheng's Study

Earlier, in Chapter 1, in an attempt to define the focus of this dissertation, !
mentioned that the present study would not address specifically Mandarin tone
sandhi on a larger-than-the-minimal domain of the foot defined by prosodic pho-
nology. However, the results from the analysis proposed in the present study do
seem to relate to certain findings made in studies within prosodie phonology. One
such finding is that 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 first
discussed by Cheng (p.52) to indicate among other things the tempo-sensitivity of

Mandarin tone sandhi.

(7.1). [{lao 1i] [mai [hao jiu]). "Old Li buy good wine."
UR: 3 3 3 3 3
SR: a. (2 3) 3 (2 3)

SR: b(i). (2 2 3) (2 3)
(ii). (2 3y (2 2 3)
SR: c. (2 2 2 2 3)

The above example contains a complete sentence with five third-toned mono-
syllabie words. The numbers 3 and 2 are short for Tone 3 and Tone 2 respectively.
Indicated in this example is the fact that in normal or slow speech, the 3TS(B) pro-
cess (however defined) works only on a domain of a minimal size (a). As the rate

of speech increases, however, the domain becomes increasingly larger. Eventually,

it covers the maximal! domain of the sentence (e).

- 190 -
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Why, then, does speed matter at gll in the determination of the domain size?
This question has not been addressed previously. 1t is not clear t> me, anyway, how
this question could be answered in a principled way by previous araiyses in which
this tone-sandhi process is considered tc involve merely the change of pitch con-
tour and not duration. However, when this tone sandhi is regarded as involving
primarily a shortening process, a process of tone truncation as understood in the
analysis I have proposed, the effect of speech tempo on the size of the domain
becomes explicable.

The explanation is that although in normal speech, tone sandhi only affects a
tone within a minimal domain, as the speed increases, what was realized to its full
length of three tonemes (by being outside of the minimal domain) gets less and
less temporal space, and up to a certain point of the speech tempo, it becomes
shortened to the extent that its last toneme is deleted; it thus becomes "pressed"
into an existing smaller domain either to its right or to its left (depending on the
syntactic and/or prosodic structure), and thus loses its status of being "domain-
aloof." The net result is that the original minimal domain is extended for the san-
dhi process.

So far in this dissertation, I have argued for ﬁy analysis with synehronic evi-
dence. However, this analysis is not limited to the aceccmmodation of synchronic
tonal data, but it seems to have diachronic implications a- well. If synchronically,
a single-syllable morpheme, no matter in what tone underlyingly, should appear
with a one-toneme tone in a fixed morphological (or syntactic) environment, one
should expect that in the long run, this morpheme may turn out to become a level-
toned morpheme. This is exactly what has been found in Chen's (1989) and Shih's

(1986) studies, which will be discussed in the remainder of this chapter.
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7.2 Diachronic Evidence: Chen's Study
Chern's (1989) study contains a historical account of certain tonal changes in
Mandarin. Specifically, her study examines tonal changes in the reduplicated
forms in Mandarin. By comparing entries of reduplicated forms in four dictionaries
representing iwo separate points of time, 1932 and 1963 to be more specific, Chen
finds that in a reduplicated word of shape of XYY (the symbols X and Y each rep-
resent an individual syllable), the YY part may appear as any of the following five
tonal shapes, YY, Y0, 00, 10, 11 (Y represents a syllable with its original tone; 0
represents a syllable with a neutral tone; and 1 represents a syllable with Tone 1).
Similar changes are found, though less frequently, in the YY part of the redupli-

cated words of the shape XXYY. The following are some examples from her data:

(7.2). | tones of YY |
I |

X Yy | origin 1932 1963 |
————————————————— |- .
a.xué 1lin lin | 22 00 11772 2 |
h.bAdi mang mang | 22 22 1172 2 |
c.1l3n yang yang | 22 20 11 |
d.chi 1luo luo ] 33 33 11/3 3 |
e.zhi ting ting | 3 3 33 11/3 3 |
f.ming huang huang | 3 3 00 11/3 3 |
g.héi dong dong | 4 4 44 11 |
h.chén dian dian | 4 4 4 4 11 |
i.xiang fu fu | 4 4 44 11 |

The numerals 1, 2, 3, 4 and 0 in the above stand for Tone 1, 2, 3, 4, and 0
respectively. The slashes are used to mean either the numbers on the left or the
numbers on the right, or both. That is, they are used in an inclusive sense. Also
keep in mind that though written apart in the table, the three syllables XYY form
one single word. The separate arrangements of them in the table is simply intend-
ed to facilitate an analytic reading. What is illustrated in the above shows that
the reduplicated syllables (i.e. the YYs) of these three-syllable words have all

undergone a change in their piteh values ultimetely to that of Tone 1, regardless
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of the lexical tones these syllables may originally have had. One characteristic of
these three-syllable reduplicated words is that they can all be characterized in
term of a dactyliec rhythm, as shown below:

(7.3). X Y Y
long short short

In fact, in terms of duration, the Ys can be said to each contain one toneme.

Now let us consider what has caused the diachronic change. My explanation is
that these Ys have been one-tonemed in those fixed morphological positions for a
long-enough period of time. Namely, the Y morphemes, having appeared one-
tonemed, and therefore, contourless, in their stable morphological positions for a
historically long-enough period of time, began at some point to lose totally their
original tonal identities, and became to be regarded as level tones for their own
sake. Eventually they merged with the only level tone, Tone 1, in this language.

According to Chen, these Y syllables have gone through the following stages
of change:

(7.4). Original lexical tone + Tone 0 + Tone l

This proposed path of tonal change coineides precisely with the prediction of
the change made by the analysis 1 have proposed. The original tone, having
bacome one-tonemed, contourless neutral tone due to a shortage of timing, even-
tually merges with the only level tone, Tone 1, in the language. In a sense, if
Chen's path serves to identify the direction and the stages of the change, my anal-
ysis confirms it by further explaining why the direction and the stages of the
change. This is captured below in (a) alongside of Chen's path in (b):

(7.5).
a.0Original lexical tone + one-tonemed
+ level tone (merging into Tone 1)

b.Original lexical tone + Tone 0 + Tone 1
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Nctice that there is a minor difference between my theory and Chen's: my
theory entails that tne path of change may, but does not have to, include the
intermediate stage of Tone 0. The reduplicated Y syllables, occurring in the
durationally-short positions in the daetyl, may change right into a Tone 1 given
encugh time in history, since the one-tonemed siage is also in itself a level-tone
stage which can theoretically merge into Tone 1 all on its own. This may perhaps
explain the observation made by Chen that for many of these three-syllable units,
no documentation can be found to show that they were in the neutral tone at any
point of time in the ccurse of the evolution, or that they have indeed gone through
the neutral-toned stage prior to becoming Tone 1. This lack of documentation may
suggest that there is a possibility that, at least with some of these observed cases,
the tonal change has bypassed the Tone 0 stage and headed directly into the Tone
1 stage.
In any case, no matter what the enact path of development, with or without
the Tone-0 stage, my theory would correctly yield a level tone, in this case Tone

1, as the ultimate result of the change.

7.3  Diachronic Evidence: Shih's Study

The result of the analysis of tone sandhi developed in this study also supports
a theory of tonal development proposed by Shih (1986). As has beer deseribed pre-
viously, the theory 1 have proposed works to shorten tones synchronically within
certain contexts so that they may surface phonetically one-tonemed, and there-
fore, eontourless. Diachronically, these shortened contourless tones may eventu-
ally fossilize and become categorially level tones in some fixed morphological
positions, as was shown in our discussion of Chen in the above section. In fact,
these fixed morphological positions may be of a more general nature: they may be

simply the non-final positions of a multi-syllable word.
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Specifically, given the theory developed in this dissertation, it would be
expected that in the long run, fossilization of the affected tones in the iexical
words] may take place, the original tonal contours being lost for good. Two logi-
cal outcomes may be expected from the fossilization:

(7.6). a. The affected tones may become fixed level tones.
b. More drastically, the affected tones mez; become
completely toneless.
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 affected tones
may eventually bring about more drastic typological change of the tonal system of
the language. In particular, it may eventually create new species of tones whose
domain is no longer confined to that of a syllable but rather, covers the whole
domain of the lexical word. Exactly this theory has been proposed previously in

Shih (19886).

7.3.1 Two Types of Tonal Systems

In her 1986 Ph. D. dissertation, Shih develops a quite innovative theory of tone
evolution. In the development of the theory, she first proposes an elegant topo-
logical taxonomy of the Chinese tones, based on & survey of tonal data from a
variety of the Chinese dialects/languages. Aceording to this taxonomy, the Chi-
nese languages are classified into two types, syllable-tone languages and word-
tone languages.2 In a syliable-tone language, tone melodies are typically found
within the domain of a syllable, while in a worcd-tone language, tone melodies are
typically found over the domain of a lexicali word. An example of the former is
Mandarin, and examples of the latter are Shanghai and Mende (an African tone

language of the Menda family).
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In Mandarin, Shih further explains, there 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 other hand, a
word-tone ianguage like Mende has a set of five tone melodies (or five tones), but
the domain of a tone melody is the worg, irrespective of the number of syllahles in
the word. Since the Mandarin tonal system is already a familiar case to us, I will

only provide the relevant Mende data here. The datsa are cited on p.39 in Shih.3

(7.7).
Tone l1-Syllable 2-Syllable 3-syllable
Melodies words words words
(a) H kb pélé haAwama
(b) L kpa béleé kpakali
(c) HL mbi{ ngila félama
(d) LH mbd fandeé ndavila
(e) LHL mba nyaha nikili

As shown above, the five Mende tones may each be realized on a word of one, two
or three syllable(s). For exaumple, the tone HL is found "squashed" on a word of one
syllable mbii, "stretched" over a word of two syllables ngili and spread out in some
designated manner over the domain of a three-syllable word félama.

According to Shih, although there are extreme cases like Mende and Mandarin,
most of the Chinese languages/dialects contain more or less both types of tone
melodies, and thus, fall somewhere in between the two extremes. Together, she
maintains, these languages/dialects forin a continuum. Given below is a simplified

version of this continuum (see Shih, p. 83, for details):
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(7.8).
Yue dialects

|
|
Mandarin dialects| MSD.....
l
Min dialects I e
|
Wu dialects lf sH
S >
o H

= pure syllable-tone languages/dialects
U = pure word-tone languages/dialects
Mandarin as Standard Dialect
Shanghai

wn
n
won

7.3.2 The Historical Development

From the macroscopic viewpoint offered by the continuum, Shih envisages a
developmental tendency in these languages, a tendeney which, she says, neutral-
izes syllable tones and gradu:_ﬂly4 turns a language from a pure syllable-tone lan-
guage via an intermediate stage where both types of tones co-exist,5 to eventusally
a word-tone language when the syllable tones give way completely to word tones.

Now, let me digress to discuss a historical change in the Chinese language
much related to the present discussion, in order to further facilitate understanding
of the shortening theory under discussion. A well-attested theory about the Chi-
nese languages is that they were once one monosyllabie language with almost
exclusively monosyllabic lexical items. However, history has since witnessed a
gradual increase in the number of multi-syllabic lexical items in the language
(Norman 1988). Hence, today, the vast majority of Chinese lexical items® are
multi-syllabie (most of which are dissyllabie compounds).

This situation can be seen by examining entries in any contemporary Chinese
dictionary, in which multi-syllabic entries far exceed monosyllabic ones in num-
ber. Examples of such dictionaries are Xiandai Hanyu Cidian {Contemporary Chi-

nese Dictionary] (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 Dictionary] (1989), to name just a few.

Not only has the numbs. of multi-syllabic words increased greatly in the Chi-

nese languages, cohesiveness among the components of such words has also been

getting stronger. For example, Norman (1988), talking about the development of

compounds in the language, remarks:

"The degree of cohesion between the elements of a compound
in the early period was considerably smaller than it became
in later times. A compound term like shild 'troops' consists
of two independent free morphemes, shl 'a military contin-
gent of 3,500 troops' and l1¢ 'a military contingent of 500
men'... This is quite different from the modern equivalent
of the term, jundui, where neither jon ‘'military, army' nor
dui ‘'ranks, group, crew' is syntactically free; both occur
only as members of compounds, and cannot function alone as
independent nouns or adjectives." (p.86)

What has this development to do with the present discussion of tonal change?
Well, it is obvious that a word tone (or melody) found over the domain of a multi-
syllable word is only a possibility when there do exist multi-syllabic words; on the
other hand, no such tones should have been possible had the language remained
monosyllabie. Thus, what multi-syllabification in the Chinese languages does is to
yield a necessary condition for the development of word tones.

It should be pointed out that this theory that multi-syllabification of Chinese
lexical items provides the necessary condition for the projected tonal change is
not my invention, I have only further explained it. It is first suggested by Shih.

Specifically, Shih maintains that, as the process of multi-syllabification proceeds,
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"the functional load of tones is reduced..., and at this stage, tonal neutralization is
made possible (p. 65)."
Now, let us return to Shih's theory of the tonal development by first capturing
roughly the essence of it as follows:
(7.9). syllable-tone language + word-tone language
One of the major contentions of Shih is that all tone sandhi processes can be

seen as being motivated by this historical transition:

“"The typological change from syllable-level melody to word-
level melody is a general tendency shared by many languages,
and I would argue that it is the underlying force that moti-
vates the various tone sandhi rules described." (p. 84)

Though she does not provide a detailed analysis to substantiate this theory of
hers, she nevertheless provides much evidence to show that the tone sandhi pro-
cesses in Chinese serve to neutralize contrasts among syllable tones. Neutraliza-
tion, according to her, m2ans the reduction of the number of possible tonal combi-
nations. For instance, if a language has three tones, it would have 9 (or 3X3)
possible tonal combinations on dissyllabic words. However, due to the historical
neutralization process, that number 9 may be reduced to, say, 6.

I find that analysis of tone sandhi developed in the present study entails
exactly such a neutralization function. In Mandarin, ther¢ are a total of 64 (or
4X4X4) tonal combinations on three-syllable words. The tone sandhi rules of my
analysis would reduce that number to 48 (or 4X3X4) if the affected medial tones
are shortened to one-toneme (and if they are not merged together yet). Otherwise,
the number may be reduced to as small as 16 (4X1X4) if the affected mecial tones

all merge together to become one and the same level tone.
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Similarly, there are a total of 4X4 = 16 possible tonal combinations for two-
syllable compounds in Mandarin if those ending in the neutral tone are disregard-
ed. In very fast speech, that number might be reduced to 3X4 = 12 when the
affected initial tones are neutralized to only three possibilities of register height -
H, M, or L (and if the affected tones are only shortened and not merged together
yet). Otherwise, the number may be as small as four if the affected initial tones
are ali merged together. The above discussion implies three possible outcomes
from the historical neutralization process under discussion (cf. 6.58, and 7.6).
(7.10)

a. (i). The original tones lose their contours but not

relative register height.
(ii).The original tones lose their contours and merge
together into one type of level tone.

b. The affected tones become completely toneless.

As I will show later, all three kinas of results are found in the Chinese dialects/
languages.

It seems that the tonal theory I have developed provides further substance to
Shih's insightful but somewhat skeletal theory. As can be expected of any histori-
cal development of such a magnitude, the whole transition from a syllable-tone
language to a word-tone language should be extremely complex. A number of pro-
cesses may be discernable along the way; together these processes may be held
responsible for the completion of the transition. Moreover, these processes may
interact in all ways possible. They may, for example, either work simultaneously
in harmony or competing with each other, or they may work in chronological
order. Also, these processes may be subject to various constraints or filters of

either a language-universal or language-specific nature.



201

Whatever the true face of the transition, one process that does secem to have a
place in it is the neutralization process. However, it seems that even the neutral-
ization process as a whole has internal complexity. As is implied in Shih (cf. Shih,
Chapter 4), there may exist several types of neuiralization processes. One neu-
tralization process discussed by Shih, for instance, refers to the historical process
which has reduced the last syllable of many Mandarin dissyllabie compounds to the
bearing of the neutral tone. This neutralization process may be differentiated
from the type of neutralization process predicted by the theory I have developed
in that the former is primarily stress-induced while the latter relates mostly to
speech tempo.

Thus, it seems that the neutralization process understood in my analysis of the
Mandarin tone sandhi is yet another type of the presumably several kinds of neu-
tralization processes, and forms an integral part in the whole transition from a
system of syllable tones to one of word tones. Thus, to avoid confusion in the
exposition that follows, I wili hereafter refer to the neutralization process pro-
jected by my analysis as a flattening process. The term "flattening" implies that
the tones going through the process &ll become contourless, (mergeable into the

same level tone or tones) or toneless. In a rather general way, the process can be

captured by the following rules:

(7.11). a. T + contourless
b. T + toneless

Notice that this flattening analysis is just the diachronic version of my syn-
chronic analysis of the tone sandhi processes in Mandarin. In what follows, I wili
discuss relevant data from the Chinese languages other than Mandarin to demon-
strate evidence in support of the flattening theory. These data are primarily those
presented in Shih in the development of her theory of tonal evolution (ef. Shih,
Chapter 4, pp. 66-84). In discussing Shih's data, I will also attempt to give a more

detailed interpretation of them in light of the flattening theory I have proposed.
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7.3.3  Evidence from Xianyou

Earlier in this chapter, 1 pointed out that the synchronic flattening process
(i.e. the process effected by the Tone Reduction Principle), working on a dissylla-
bic word, may in the long run lead the affected tone of a dissyllabic word to
become "permanently" contourless. Evidence for such a change has been found in a
Min dialect called Xianyou (cited in Shih, p. 71, from an earlier study by Dai
1958).

Xianyou has been found to have much more extensive tone sandhi processes
than Mandarin. One of the fundamental difference between Xianyou and Mandarin
tone sandhi is that in Mandarin, a derived tone is normally readily traceable to its
underlying tone, and there is clearly only one underlying tone for any derived tone,
whereas in Xianyou, a derived tone can have many underlying citation tones.

According to Shih, Xianyou has seven citation tones, which together allow a
total of 49 (7X7) dissyllabic combinations. However, as she further points out, only
23, or about half of the 49 combinations, do actually surface. The following Xia-

nyou data are from her (p. 71):

(7.12).

\ vy | I I | I | I I
X\ | 55) 24| 33| 54| 41| 21 ] 32 |
----- I i | Rt e B Ll
55 | | 24 |
33 | | I
I | == I

41 | 33 ¥ I I
I f=~--1 I

24 | | | 41 v I
21 | |s5 ¥| |
-1 I [ |

32 | 54 ¥ I
----- |- | |=~--1
54 | 32 ¢ | |32 ¥

In the above, the column on the extreme left are the X tones (the first tones)

in the dissyllabie sequence XY, while the horizontal line on top lists the Y tones
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(the second tones). In between the two axial lines are the combinations of the X
and Y tones. Among the first features one would notice rcading the above chart is
the invariability of the Y tones, no matter in what tonal combination, the second
tone of a dissyllabic word never changes (cf. the Condition of Extra-metricality in
6.55). Another thing one cannot fail to notice is of course the small number of
tonal combinations.

Shih considers this much smaller number of the surface combinations to be
due to & large-scale historical neutralization process whereby the initial tones in
various tonal combinations are collapsed to but a few surfaces shapes. | believe
Shih's interpretation is essentially correct. However, Shih does not provide a
detailed explanation for the neutralization process. For instance, there is one
remarkable detail in the Xianyou data that has not been explained in Shih. This
detail concerns the fact that among the first tones that have merged together in
the various combinations, about one half surfaced as the same level tone (33).
Namely, five of the seven citation tones are flattened into the same level tone
(33) when appearing as the first of the two tones. This part of the Xianyou data is

shown again as follows:
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(7.13). X ¥ +X'%Y%
a. 55 55 + 33 55
55 24 + 33 24

55 33 » 33 33

55 54 + 33 54

55 41 + 33 (1

L. 33 55 + 33 55
33 24 » 33 24

33 33 + 33 33

33 54 + 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 process which may be roughly captured in the following
rule:
(7.14). w
/ \
orr: T +33 / __ T
where w = a lexical word

How can one account for the existunce of this rule and its wide application
across tonal categories? This question, I think, should not be too difficult to
answer if my theory of the flattening process is assumed. In light of the flattening
theory, one can see that the tones of the first syllables in these relevant dissylla-

bic words were at one time uttered as contourless one-tonemed short tones due to

processes similar to the temporal-controlled Mandarin tone sandhi processes dis-
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cussed earlier. These short tones eventually converge into the same level tone
(33). Thus, within my theory, the origin of these Xianyou tone sandhi processes
are explained.

It should be pointed out, however, that although my theory of the flattening
process covers a substantial amount of the data which amounts to abort half of
the surface forms of the various tonal combinations in dissyllabic words in the Min
dialect of Xianyou, there are nevertheless many others which it does not account
for. Although I will not attempt to explain those other cases, it is nevertheless
harmless to speculate on the explanation that the answer must lie in the lexical
diffusion theory of Wang (1969). According to this theory, it is possible that dif-

ferent neutralization processes may be at work simultaneously and competing with

one another.

7.3.4 Evidence from Zhangping

Quite similar evidence as seen in Xianyou is cited in Shih from Zhangping,
another Min dialect (Shih's data are from Zhang 1982a,b), as shown below:

(7.15).

\ ¥ |
X\ | 241121} 55| 53

|
|
|
21 | 33 Yy
I
I
I
I

53 21 Y

|

I

|

I

I

55 ¥ |
I

l

-

I

In contrast to Xianyou, Zhangping has six (rather than seven) citation tones,
allowing for 6X6=36 tonal combinations on dissyllabic words. However, tone sandhi
collapses all of these to virtually three types of combination, 33 Y, 55 Y, and 21

Y. Shih again correctly accounts for these data by maintaining that they are the

result of a large-scale historical neutralization process. However, again there



206
seems 1o be more to this general observation. What then is the nature of this neu-
tralization process? Can anything specific be pinned down? The answer to the lat-
ter question is yes. In fact, the Zhangping case is even more remarkable than the
Xianyou one for reasons that will soon be made clear.

in Xianyou, only about half of the data are accounted for by the flattening
theory. Here in Zhangping, all the data seem to fall out from it. Now let us have a
closer loox: all the initial tones, no matter in what position, fall into three and
only three possibilities. But what exactly are these possibilities? I argue that they
are three register tones distributed evenly over the pitch range, HH (55), MM (33),
and LL(21). Representing (21) as LL should not be surprising given that it is nor-
mally the case that a phonological low tone has at the onset a slight fall (ef. the
normal treatment of the third Mandarin tone discussed in § 4.2.3).

If the above understanding of the three derived tones is correct, the tcnal
phenomenon found in Zhangping dissyllabic words provides interesting evidence for
the proposed flattening theory: all the initial tones of the two-syllable words in
this dialect have become contourless, although they have not all merged into one
and the same tone but are rather distributed evenly over the pitch range as three
level tones. In fact, the observation that all the six citation tones merge into
three different level tones rather than a single one may perhaps represent an ear-
lier stage of the development. In any event, it is a logical outecome of the flatten-

ing process as described in (7.10a-i).

7.3.5 Evidence from Fuzhou

Fuzhou is another Min dialect, spoken in the capital city of the Fujian prov-
ince. Like Xianyou and Zhangping, Fuzhou also shows extensive flattening of the
first tones in dissyllabic words. The Fuzhou data given below are from Wright

(1983, p.67, who in turn cites Chen and Norman 1965).
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In contrast to Zhangping, Fuzhou shows evidence of a two-way merging of the
initial tones in the dissyllabic words. In particular, these initial tones have
merged either into (44) or (22). On the surface, it seems that only 22 of the 42
combinations listed fall into the two way partition, but a closer look at the other
two alternatives, (52) and (35), leads to different conclusions. Now observe the Y
tones after (44) and Y tones after (52). The former are all higher register tones
(44, 55, 4), while the latter are all lower register tones (22, 12, 13, 242), at least
at the tonal onset. This kind of distribution of the two sets of Y tones is highly
unlikely to be a mere coincidence. Rather, it suggests a rule-governed lower level
phonetic alternation: the high tone (44) remains high before high tones, but plum-
mets in piteh (i.e. becomes 52) before tones whose onsets are of lower register. In
brief, (52) is derived from (44) when appearing before a low tone. If this line of
reasoning stands, the proposed flattening theory covers not just 22 of the 42 com-
binations, but 22+16 = 38 {(or 90%) of the 42.

Similar arguments can be applied to the value of (35). It seems that this value
is after all derived. Now observe the last line of the above chart. The observation
is that the two X tones in this last line, (22) and (13), both low, appear as (22)

before the higher register 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
arbitrary result. This unlikelihood becomes even more clear when one realizes
how netural it is for the derived X tone (22) to be altered again by being before
other tones of its register height.

Unlike (52) whieh is derived from (44) by way of a spreading/assimilation pro-
ness, here a dissimilatory process triggered by OCP is involved, just as that in
3TS{B) discussed in the last chapter. Specifically, the dissimilation rule can be
ioosely formalized as follows:

(7.17y. 22 + 35 / ___ {22, 12, 13, 242)
or: LL + MH / _ L
{cf. 3T5(B)).

If what I have argued for is correct, the Fuzhou dissyllabic tonal combinations
show yet more evidence of the operation of a total flattening process. In particu-
lar, all the initial tones were flattened phonetically to level tones at one time, and
then merged in two directions to eventually become either (22) or (44) phonologi-

cally.

7.3.6  Evidence from Suzhou

Suzhou (cited in Shih from Ye 1979a,b) belongs to another of the Chinese lan-
guages called Wu, spoken in the eity of Suzhou in Jiangsu Province. So far, I have
only cited evidence that shows the neutralization of the non-final tones in a two-
syllable words. The Suzhou dialect presents evidence for the neutralization of the
medial tones of words of more than two syllables. Now, see the following data

from Suzhou (Shih, p. 73):
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(7.18).

a. (44) (52) (412) (412) » (44) (44) (44) (31)
pe ts@o si ka pe ts@o si ka
sad sad world world "Les Miserabhles"”

b. (13) (13) (13) (44) - (13} (33) (33) (31)
hid@ nmae Ry tcin hid mae hy tein
lamb wool wrap scarf “wrap scarf"

b. (13) (52) (3) - (13) (44) (22)
le pae za? le pae za?
blue treasure stone "sapphire"

According to Shih, all the medial tones have lost their original contours and have

basically become but two level tones: (44) and (33):

"[Suzhou] tones in wmedial positions are partially neutral-
ized: the melody contrasts are lost but the register con-
trasts are maintained. That is, all contour tones are sim-
plified to level tones of the corresponding heighit. High
register tones, (44), (52}, (412} and (5) are neutralized to
(44); lower register tones, (13), (31) and (3), merge to
(33)." (Shih, p. 72)

If Shih's observation is correct, Suzhou presents further data for the flattening
analysis I have proposed. So far, all the four Chinese dialects | have shown appear
to give strong evidence for our flattening theory. In particular, they provide evi-
dence to show that tones in the medial positions {or initial positions in the case of
two-syllable words) may in the long run be flattened to level tones.

Recall that the fiattening theory has yet another predicted outcome (7.10b),
that is, the affected tones may eventually be completely reduced so that the syl-
lables that bear them become underlyingly toneless. Logically speaking, a syliable
can be regarded as underlyingly toneless if one can prove that its surface tone
comes somehow from elsewhere than its original citation tone. There may be sev-

eral sources from which this toneless syllable can acquire a surface tone, {rom
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<ones on its periphery by way of spreading, phonetic interpolation, or by default
assignment. 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 ecnsidered a language
with word tones (Zhang 1989, Bao 1990, Yip 1989a,b, besides Shih 1386). Accord-
ing to Shih (eiting from LU 1980), there are six citation tones in Danyang, (11),
(33), (55), (24), (3) and (4), among which the two short tones (3) and (4) only oceur
in syllables encing in a final stop. Examples of these six tones, cited in Zhang

(1989, p.64), are given below:

(7.19).
a. (33) nan “"south"
b. (24) cha “tea"
c. (55) hao "good”
d. (11) man "slow"
e. (3} i? “"one"
£f. (4) ia? "medicine"

Besides the six citation tones, there are also six word melody patterns in this

dialect (data from Shih):

(7.20).
dissyllabic| trisyllabic guadrisyllabic
_— S RSNy P s R
(11) (11) | (11) (11) (11) (11) (11) (11) (11)
(33) (33)

(55) (55) (55) (55) (55)

I

I (55) (55) (55) (55)
(24) (55) } (24) (55) (55)

[

(24) (55) (55) (55)
(42) (11) (11) (11)
(42) (42) (42) (24)

(42) (11) (42) (11) (11)
(42) (24) (42) (42) (24)

L2 B I = TR o I o2+ J

I
i
(33) (33) (33) | (33) (11) (11) (11)
|
|
|
I

T-no features are obvious concerning these word melodies. One, tones become
identical from the second syllable on in cases of (a) to (e). Two, in the case of (f),
tones found on the dissyllabic word are found at the edges of a longer domain (i.e.
three or four syllable words), whose medial tones are identical to its initial tone.

Thers have been two analyses for these melodies. One analysis (suggested in Shih)
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assumes that the second element of the initial tcne spreads to the rest of the
iones. Let me take the trisyllabic words with the (d) and (e) melodies for an

example to illustrate this analysis:

(7.21).
a. g ) o] ¢
/' \ / / /o + (24) (55) (55) (5H)
2 4
b (o] (o] ) a
/ N\ / / / + (42) (11) (11) (i)
4 2

Such an analysis covers all eases from (a) to (e), but not (f).

Another analysis is made specifically for cases such as (f). This is the analysis
proposed by Yip (1989a,b). Motivating an edge-in type of association (rather than
left-to-right or right-to-left association) for non-linear phonology, Yip argues that
the (f) case is best analyzed in terms of association of the base melody shown on
the dissyllabic word to the two edges of the domain, followed by the derivation of

the medial tones through left-to-right spreading of the initial tone:
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(7.22).
UR

c o] 6 o ¢c| o o o ©

I |

o o] o ol o o

/N /Nl /7\ / N\l 7\
22 4| 42 2 4} 42

NN
[

a. Association of Edges

c o} o0 © ao| o © o ©
B Lo |
o o} o© ol o o
/\N/ N\l /\ /Nl /\ / \
4 22 4| 42 4| 4 2 2 4
b. Left-Right Spreading
| o o o| o6 o o© o
| 17/ (N VA I
| o o] o o
VRN /\|l 7/ \ / \
| 4 2 2 4] 42 2 4
c. Tier Conflation
6 0 o 0 o0 @ o]
I R
o O o o] (o] (o] (o]

|
I |
I |
WAVWAVWANNAWAWAWAN
| 4 2 4] 42424224

Obvicusly, Yip's analysis of the (f) case can be applied to the other five cases,
if one wishes to achieve a unified analysis for all of the six word melodies. For
instance, one can say that the base melody for (e) contains two tones: (42) (11).
These two tones are anchored each to the two edges of the trisyllabie or quadri-
syllabic word. This way, the difference between (f) and (a) to (e) becomes redueci-
ble to the difference in the direction of spreading (i.e. the second step in the
whole derivation). While in the (f) case, the spreeding is from left to right, in the

rest of the cases, it is from right to left. Let me take the (d) case again to illus-

trate the iatter kind of spreading:
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(7.23).
a. Edge-in Association

c o] o 0o o| o o o© c
I I P |
o ol o ol o o
/N /\l/\ /Nl /7 \ / \
2 455| 24 55| 214 5 5
b. Spreading
| o ¢ o| 0 o o o
b N NN
| o ol o o
| 7\ / N\l 7\ / N\
| 2 4 5| 2 4 55

It seems that the application of Yip's analysis on the six cases (which is prob-
ably superior to the other analysis as it accounts for all the cases) differs from the
other analysis in the treatment of the final tones. While with Yip's approach, the
final tones are acquired through initial edge associations, in the other approach,
they are derived through spreading. Despite the difference between the two
approaches, one treatment that is consistent in both is that the medial tones are
derived.

The fact that the medial tones are derived from tones on one edge of the
domain presents clear evidence that the medial syllables are somehow toneless.
Why are they toneless in those contexts? What happened to their citation tones
that are still traceable in the dialect? These questions have not been answered.
Within my theory, the answers are simple: the tones, appearing in the medial
positions, are potentially to be flattened to toneless tones. This situation, is
merely phonetic at first, but in the long run becomes more permanent and there-

fore phonologiecal.
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7.3.8 Evidence from Wuxi
Wuxi is another Wu dialect that exhibits extensive use of word tones. Accord-
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 data are from Chan and Ren 1986a,b) are deseribed
by Yip as follows: "the steep contours are fixed at the ends: A has a rise near the
end, B has a rise near the start, and D has a fail near the end. Otherwise, the gra-
dients decrease with the length of the domain (Yip 1989b, p. 157)." Pattern C,
according to Yip, "is mainly high throughout (p. 159)," Having decided on the
underlying melodic patterns (i.e. L(LH) for Pattern A, (LH)L for pattern B, H for
Pattern C, and L(HL) for pattern D), Yip proceeds to an analysis of these patterns.

Her analysis is given below:

(7.24).
Pattern A:

6 | o o | o o c|lo o o O
/N1 7N /N1 / \
L(tB)| L (L H)| L (L H)| L (L H)
Pattern B:

c | o | o o ol o o c G
/N1 /7N 17\ I VARN |
(LH)L{(L H) L |[(L H) L |(L H) L
Pattern C:

¢ o o | o ¢ c|lo o  ©

[ 1 [ 1 | |

H | H | B | H
Pattern D:

6 |o o | o o c|lo o 6 ©
/N1 7N11 /N | / \
I(EL) ] L (H )| L (HL)! L (H L)

Except Pattern C, Yip's analysis treats the basic tonal patterns seen in the
monosyllabie words (i.e. the words in the left-most column) as decomposable into
two parts, which are first of all fixed respectively to the two ends of a longer

domain. This means that each of these three tonal pattern stretches further out to



215
fit an increasingly larger domain. No matter how big the domain, the two parts of
the base are alwiys split and anchored on its two edges respectively.

What is of the most interest here is, however, the medial tones with regards
to where they are derived, for it is clear that tonal values of these medial sylla-
bles have nothing to do with their citation tones (no matter what their citation
tones are). The actual tonal shapes of these medial syllables are in fact only defi-
nable with reference to the two tones on the edges. According to Yip, they are
acquired through phonetic interpolation, or they together form a gradual tran-
sition of the pitch from orie end to the other.

If Yip's theory is valid, there is yet further evidence to show that the affected
tones, in this case affected medial tones, no longer earry any specifie underlying
tones in words, and the explanation for the lack of underlying tones is again
attributable historieally to the flattening process which at one time reduced these
medial tones to toneless, a situation that in the long run is fossilized. These medi-
al syllables, having lost their citation tones completely in their contexts, begin to
acquire their surface tone values elsewhere. In the present case, these medial
tones receive their surface tonal shape through phonetic interpolation between the

edges of a domain of a word, the consequences of which are word tones.

7.3.9 Conclusion

In this section, I have ventured further into the realm of the diachronic impli-
cations of the theory of Mandarin tone sandhi 1 have proposed in this dissertation.
The result of this venture gives a promising prospect (if not already a reality) of
placing Mandarin tone sandhi in a more global context in the tonology of the Chi-
nese languages as a whole. Guided by Shih's illuminating typology of syllable-tcne
versus word-tone system and her theory of the direction of evolution from the for-
mer to the latter, the venture has led to the increased visibility of a fine line in

this developmental path broadly sketched by Shih.
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What is seen in this fine line is a familiar case of a phonetically-conditioned
synchronic change at the beginning of the path terminating in relatively perma-
nent results where the previous phonetic conditions become no longer necessary.
Mandearin tone sandhi, understood as being motivated phonetically in terms of tim-
ing of speech, gives substantial indication that Mandarin is still at the beginning of
this developmental stage, a result consistent with Shih's theory (cef. 7.8). That
Mandarin is still at the beginning of the developmental stage is inu cated eclearly
by the fact that the change characterized by the flattening process (i.e. the Prin-
ciple, from synchronic perspective) is still phonetically conditioned in this lan-
guage; that is, all the individual tone sandhi changes effected by the rule are still
synchronic processes.

Chinese dislects further down the developmental path, on the other hand,
exhibit evidence indicaung that the flattening process that is still operating in
Mandarin phonetically has already produced fossilized results no longer condi-
tioned phonetically. Evidence of such fossilization on initial tones of dissyllabic
words are found in the abundance in the Min dialects 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 the Wu dialects of Suzhou, Danyang, and Wuxi.

And guided by Shih's diachronic theory, one may perhaps msjstain further that
the historical flattening process which starts synchronically on tones within cer-
tain prosodically defined contexts, as is the case in Mandarin, tends to reach dis-
syllabie lexical units first before extending to larger domains of lexical items.
Thus, the Min dialects being on the middle reaches (ef. 7.8) of the development
stream are marked by extensive flattening on the initial tone within the domain of
a dissyllabic word. At this middle stage, the dialects are not yet confidently clas-
sified as word-tone dialeets in view of an absence of more drastic neutralization

involving words of greater length.
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The Wu dialects almost at the terminating extreme of the development path
show more complete tone flattening within their lexical items, no matter how long
the lexical items are. At this stage, possible tonal combinations on multi-syllabic
words are mostly flattened to but a few tonal melodies, with the underlying inedi-
al tones completely deleted and new tones from other sources distributed in their

place. The net result is the emergence of true word tones.

7.4  Notes to Chapter 7

1 Lexical words are necessarily within tone sandhi domains (Shih 19886), especially
for Chinese languages other than Mandarin.

2 Earlier in Chapter 4, I made a working distinction between the term "tone" for
syllable tones and “"melody" for word tones. As I explained there, this distine-
tion is merely adopted to avoid unnecessary coafusion in the exposition in this
particular dissertation, and not treated as an absolute theoretical guideline. In
this section, following Shih, the two terms may be used interchangeubly when
no confusion arises.

3 The Mende data were first described in Leben (1973). After being cited by
Goldsmith (1979) as a strong evidence for autosegmental phonology, these data
have appeared in numerous studies afterwards.

Following convention in the tonal studies of African languages, the diacri-
ties 'Y, ™, ™, and ™ are used exclusively here for these Mende data 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 that

"phonoloczical change may be implemented in a manner that

is phonetically abrupt but lexically gradual. As the
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change diffuses across the lexicon, it may not reach all
the morphemes to which it is applicable.” (Wang 1969, p.
9)
For a detailed description of the theory, please refer to Wang himself.
5 According to Wang (Wang 1969), this stage should be marked by a competition
for survival by both types of tones.
§ The exact number of multi-syllabic lexical items may vary from one Chinese
language to another. For instance, it is said that Mandarin has more dissyllabic
items than Cantonese. The difference is, however, insignificant and negligible

in the present discussion.
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