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CHAPTER ONE
INTRODUCTION

As Bernhard Karlgren (1962) said: "Spoken by a larger
number of people than any other language, Chinese is at the
same time a language having a venerable and extensive litera-
ture, a language which has played in eastern Asia a part
comparable to that of Latin and Greek in Europe." An exact
figure of the number of people who speak Chinese as their mother
tongue can not be given. But we can state that Chinese is
Spoken over an area in eastern and central Asia that is larger
than Europe, and by a population of something ﬁetween 900 and
1000 millions. Hence it 1s obvious that knowing Chinese is very
helpful and convenient since civilization has shortened the
distance between countries and one-fourth of the people on earth
are using 1i%t.

7 Learning Chinese is getting more and more popular these
days, but people have found that it is not as easy as they might
have thought. Many people who have learned to speak Chinese
fluently and appropriately still have problems in using the
right tones.

In traditional studies of Chinese, it is said that each
syllable is composed of an initial (a consonant or consonant
plus glide), a final (a vowel or vowel plus glide), and, in
addition, a tone. A tone language is defined by Pike (1972:3)

as "a language having lexically significant, contrastive, but



relative pitch on each syllable". He suggests that it would
appear preferable to keep tonal and intonational types distinct
in nomenclature, Therefore, he thinks that English should not
be called a tone language even though it utilizes significant
pitch, since a tone language must have pitch that i1s both
significant and lexical. Because of the nature of tonemes
(lexically significant pitches) and their systems, speakers of
English find it difficult to hear or pronounce correctly such
tone languages as Chinese, Burmese, Vietnamese, Swedish, and
many African languages.,

If the pitches of tone languages were invariant, English
“épeakers might have an easier time mastering the system. But
it is often true in tone languages that when syllables are
spoken in succession, both significant and nonsignificant
pitches do change. From the viewpoint of applied linguistics,
then, studying tone changes is interesting, beneficial, and

important.

PURPOSE

Though there have been some writers studying Chinese tones,
only a few have paid attention to tone changes. Foremost among
these is Y.R. Chao, a scholar whose name, according to
Kratochvil (1970), has dominated modern Chinese linguistics
for half a century and whose work is the largest professional
statement on modern Chinese published in English. Generally

speaking, in the study of Chinese tone changes Chao's works



3
have covered most other linguists' studies. Nevertheless, there
are some tone changes that remain undiscussed.

Chao (1968) declared that his discussion of Chinese tones
was totally based on the dialect of Peiping in the middle of
the twentieth century. Many linguists have pointed out that
the tone system in Chinese has undergone considerably phonetic
change in the course of time. Because of the hundreds of
dialects in the country, there was no officilal and uniform
spoken language until the Ministry of Education instituted the
National Phonetics for the National Language in 1918 (Tang 1965:
188).~ This was based on the dialect of Peiping because of its
political influence and simplest phonetic system, and was
ad justed to the acceptance of most people throughout the country.
Pu-chou Shen (1969) reports that Mandarin has been influenced 4
for over 60 years by the central, southern..and southeastern
areas. Even in today's Peiping the Communist government urges
people to learn the language of daily life, which is called
"Pu-tung-hwa", from farmers and workers (Lehmann 1975). So
there have been many changes, including shifts in the tone
system. _

In this paper I will discuss the tone changes of modern
Mandarin and account for these in rules using distinctive
features. The tone changes are discussed under two headings,
allophonic variation and morphophonemic variation. In the final
chapter all the rules are brought together and ordered, and

sample derivations are provided,



CHAPTER TWO
TONES IN MANDARIN CHINESE

THE NATURE OF TONES

We know that tone languages are by no means all alike in
the kinds of tonemes they utilize, or in the function of these
tonemes in their grammatical systems. One of the most striking
differences exists between those systems which are comprised
'largely of level tonemes--the so-called "register" systems--and
those whose tonemes are mostly of a gliding tybe--the so-called
"contour" systems. According to Pike (1972), a level toneme is
one in which, within the limits of perception, the pitch of a
syllable does not rise or fall during its production. A gliding
toneme is one in which there is a perceptible rise or fall in
pitch, or some combination of rise and fall, such as rising-
falling or falling-rising.

Mandarin has only four tonemes, in contrast with the five,
seven, eight, or even nine tonemes in other dialects of Chinese
(Hsu 1959, Karlgren 1948, and Lo 1956, etc.). These four are
usually referred to as 1st, 2nd, 3rd, and 4th tones. The 1st
tone is a level toneme and the 2nd, 3rd, and 4th tones are glid-
ing tonemes. The 2nd tone is a rising glide, the 4th tone is a
falling glide, and the 3rd tone is a glide with reverse direc-
tion, a falling-rising glide. Since the 1st tone is the only
level toneme in Mandarin, it may function as a special type ofn
contour, a zero-glided one (Pike 1972:9). The old Chinese system

was a two-step (or maybe three-step) register gsystem. But



in modern Mandarin, that old register system has disappeared,
replaced by a largely contour system but with register overlap
~(or residue).

Because direction of glide is one of the chief character-
igtics of the Mandarin contour system, the tonal contours can
be represented schematically by time-pitch graphs attached to
the left of a verticalireference line divided into four inter-

vals by five points (Chao 1948:25):

Tone Description gggggl Graph
lst Tone High-level 55 ]
2nd Tone Mid-rising - 35 /)
3rd Tone Low—félling-rising 214 %

(Low-dipping)
4th Tone High-falling . 51 N

Chao (1948:85) also uses a five-line musical staff to

describe these four tones, as in the drawing below:

5 = ——

1s%t 2nd Srd 4th

On a scale of 1 (low) to 5 (high).



THIS BOOK
CONTAINS
NUMEROUS PAGES
WITH DIAGRAMS
THAT ARE CROOKED
COMPARED TO THE
REST OF THE
INFORMATION ON
THE PAGE.

THIS IS AS
RECEIVED FROM
CUSTOMER.



The tonemes are not fixed rigidly, as the diagram makes them
appear to be, but actually have considerable fluctuation in
duration, absolute height of tonemes, relative height of tonemes
to each other, and so forth.

According to Howie (1976), in his acoustical studies of
Mandarin the frequency and duration of the four tones appeared

as followsz:

TONE 1 "High Lave"

FREQUENCY

1
) 10 20 30 40 50 60 70 80 90 1007
| DURATION

o

2Generalized average curves of the four tones in nine
syllable types, derived from plots of fifteen syllables per
tone, and used as the basis for synthesizing the tones. The
mean durations of the voiced part of the syllable are: Tone 1,
237 milliseconds; Tone 2, 271 milliseconds; Tone 3, 277
milliseconds; and Tone 4, 251 milliseconds.



THE ROLE OF TONE

Chinese morphemes are (almost) all monosjllabic, and each
syllable has an inherent toneme. A learner should not slight
his tone study or fail to attempt to speak with correct tones
merely because he can be undérstood without doing so. One's
pronunciation strikes the native ear as very foreign and un-
pleasant when tones are abused, though meanings may be clear.
But misuse of tones may sometimes even cause misunderstanding
by the listener., Modern Mandarin has many morphemes distin-

3

guished only by tone. A very famous example is” (ma] 'mother’
(1st tone), tmA) 'hemp' (2nd tone), [m33 'horse' (3rd tone),
and [ma) 'scolding' (4th tone) (Huang 1969:xxv and others).

When syllables are spoken in succession, they often do nbt
have the same tones as they would in isolation. The allophonic
and phonémic tone changes are known as tone sandhi. lIn Mandarin
the tone of a syllable is affected much more by the tone of the
following syllable than by that of the preceding one (even if
Hyman and Schuh 1974 claim that tones universally are more
prone to show extension to the right than to the left by purely

phonetic assimilation). The same is true for the other dialects

of Chinese, but Mandarin's tone sandhi is among the simplest.

NEUTRAL TONE

In utterances of more than one syllable, a weak stress

frequently occurs., In that weak stress, the tone range is

3See the appendix for all C and V notations.



flattened to practically zero and the durafion is relatively
short. Because the tone range is flattened, linguists have
called it the "neutral tone". Almost any morpheme in one of

the four regular tones can occur with neutral tone under certain
conditions, there being only a very small number of morphemes
(mostly suffixes and particles) which are always in the neutral
tone and do not occur with any of the usual four tones (Chao
1968:36). Neutral tone usually is indicated by a '.' in tran-
scriptions (e.g., [xaw-ta]'all right'). Educators usually
include the neutral tone as a "fifth tone" when teaching
Mandarin, but most linguists regard 1t as a matter of tone
sandhi (i.e., as predictable). Therefore, in this paper it

will be discussed in the following chapter as tone sandhi,.



CHAPTER THREE
TONE SANDHI IN MANDARIN

In this chapter Mandarin tone changes will be discussed.,
It is convenient to distinguish two types of changes: allophonic
variation, in which the physical realizations of one toneme in
general do not overlap with those of other tonemes; and morpho-

phonemic variation, in which one toneme substitutes for another.

1. Allophonic variation

The most ordinary cases are the changes of the 3rd tone,
that is low falling-rising tone, when its syllable is followed
by any other syllable. "The 'dipping' quality of the 3rd tone
occurs only in isolation or before pause or a neutrally toned
syllable., Although the citation form has this dip, the most
common value of the 3rd tone is merely 'low'" (Bodman and Stimson
1961:ix). Hence, let's start with the important allophones of
the 3rd tone.

A, When a 3rd tone is followed by another 3rd tone

According to Chao (1968:27), when a 3rd tone word is follow-
ed by another 3rd tone word the first is pronounced in the 2nd
tone. This has been noticed by all linguists. Some examples

are given in 1 and 2 :



10

1. (wdl 'I' + rejdpl 'think' --» Cwo-gjdpl 'I think,'

3rd (falling-rising) + 3rd --» 2nd (rising) + 3rd
2y Efgn] 'powder' + Ep{] 'pen' --> Ef5n-p§3 'chalk’

3rd + 3rd --3> Zn& + 3rd
But there is one interesting point claimed by Chi (1961:54):
"In fact, when a 3rd tone is followed by another 3rd tone it is
changed to a post-33rd tone. It is different from the 2nd
tone. Such as: /xé@/'good‘ in [xé%—?] 'good rain' is lower
than /xdw/'vigorous' in [xaw-y] ‘pouring rain'; and /y/'rain’
in [y-xaw] 'the rain is helpful' is lower than /¥/'fish' in (¥-
xéﬁ]'the fish is good' also.”

Before we gtart to discuss this point, we know that Mandarin
is a contour-tone language, as was mentioned in the preceding
chapter. And contours may differ in characteristics other

N Therefore, in order to study the

than direction of glide.
previous point, I will extend the four tones' length and divide
the length into five beats of time (compare with Chao's time-

pitch graph on p. 5 and Howie's observations on p. 6).

uPike (1972) offers some of the differential
qualities of glides as: (1) differences of direction; (2)
differences of distance; (3) differences of time (short time;
longer time; longest time); (4) differences of beginning-point
height; (5) differences in correlation between the time and
distance of rise; (6) differences in correlation with stress
placement; (7) differences in beginning and ending points,
none of which can be equated in height to any other or to the
level toneme;...etc.
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1st tone (high-level) lst: 5555
4th tone (high-falling) Lth: 4321
2nd tone (mid-rising) 2nd: 3.75
3rd tone (low-falling-) 3rd: 21113

riging

«—length—>

Each tone except the falling-rising tone has four beats, but
the falling—rising tone has five beats. In order to distinguish
these tones from each other and to study their changes, let

them be given the following feature compositions,

High. Low Rise Fall Concave
1st + - - - -
2nd + - + - -
3rd % + + + +
Lth + + s + -

The specification [+ concave)] captures the falling-rising
éontour, which contrasts with falling or rising in Mandarin
(and with the convex shape of the rising-falling contour occur-
ring in some languages though lacking in Mandarin).

Because the falling-rising tone has one more beat than the
others, when two falling-rising tones come together in normal

speaking, the first is naturally shortened from its inherent
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length so that the syllables will not be too long to be spoken
in a natural manner. It appears to be changed from pitch 21113
(falling-rising) to pitech 1.-3 (low-fising). Thus, it loses its
falling part, as shown:

B« w m s

"SR R - R S” e = normal 3rd tone

L
3
2
1

This change agrees with the tone simplification of Hyman and
Schuh 1974, who note that universally contour tones tend to be
levelled,

There is one notable point in the above change, and this
is that though the direction of the modified 3rd tone tends to
be rising and is similar to the 2nd tone (mid-rising), the
height of this modified 3rd tone is lower. I would like to call
this modified tone a "raised-3rd tone". It has only four beats,
the same as the three normal high tones.

Adopting the notational conventions of Chomsky and Halle
(1968), rule (1) shows the change of a 3rd tone when.followed
by another 3rd tone.

Rule (1)

- fall 7
[+ concave] --> |- long —————— [+ concave]]
- concave
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B. When a 3rd tone is followed by any tone except another

3rd tone

When a 3rd tone is followed by any tone except another 3rd
tone (or a neutral tone), it is pronounced with a fall from
pitch 21113 to 21, Its final rise is lost before the next

syllable:

= normal 3rd tone

nNoWwWwoE oW,

It again has only four beats,

Because this 3rd tone loses its final rise and is only
low-falling, I'd like to call it a "lowered-3rd tone". The
occurrence of lowered-3rd tone can be examined in the following
examples:

3. [ejdpn] 'think' + [tejaJ 'home' --> [pjdp-tsj3] 'home sick’
3rd + 1st (high-level) --> lowered-3rd + 1st
4. [pjﬁ@] 'show' + [tpféj 'decide' --> [pj£w=t9§é] 'vote for
a decision'
3rd + 2nd (high-rising) --» lowered-3rd + 2nd
5. (35] 'history' + [55] 'matter' --> [gS-g%j 'historical
events'
3rd + 4th (high-falling) --» lowered-3rd + 4th

We may describe this phenomenon with rule (2):
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Rule (2) .
- rise
C+ concave] --» [— long ———— [ - concave ]
- concave
Rules (1) and (2) can be collapsed as (3).
Rule (3)
- fall
o rise
[+ concave] --» | _ Long // [ «concave ]
- concave

C. When three or more 3rd tones come together

In sections A and B, the changes of 3rd tones in dissyl-
‘labic phrases have been discussed., We may now consider whether
the above changes also happen in polysyllabic phrases and
whether rule (3) can still account for them. Let's investigate
the following data:

6., [wel'Il' + Lejib]'think' + [tgjal'home' --3
[wé-g japn-tej2]'I am home sick.’
3rd + 3rd + 1st --» (raised-3rd) + (lowered-3rd) + 1lst
7 [léﬁ]'come' % [pjgﬁj'show' + [tpjé]'decide‘ -->
[léﬁ—pjéﬁ—tgjﬁ]'Lat's vote.'
2nd + 3rd + 2nd --» 2nd + (lowered-3rd) + 2nd
8. [t'&)'he' + [pjdy] 'think' + [klan]'see' --»
[(t"8-p jap-kan] 'He likes to see (it).'
1st + 3rd + 4th --p» 1st + (lowered-3rd) + 4th
9. [xaw]'good' + [r3n]'man' + [xaw]'good' + [s3]'thing' -->

[xﬁh—rgn-x£%-sS]'good man and his good deeds'
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3rd + 2nd + 3rd + 4th --» (lowered-3rd) + 2nd +
(lowered-3rd) + 4th

In these phrases rule (3) seems to apply correctly. For example,
in sentence (6) HE 'I1' is followed by gjéﬁ 'think', and therefore
is modified to raised-3rd tone. But gjgﬁ 'think' is followed by
a non-3rd tone, and therefore is modified to lowered-3rd tone.
The result 1s as predicted.

As noted earlier (p.9), however, 3rd tone retains its full
form before a pause. Locations of pause may thus affect the
application of rule (3). Consider the sentence /wé j3n gwéﬁ/

'I drink water', with its two realizations (10) and (11).
10 [w5~j5n-§w53] 'I drink water'

(raised-3rd) + (raised-3rd) + 3rd
11, [wo#jsn-gwe il 'I drink water'

3rd + (raised-3rd) + 3rd
There is no pause in (10), but a pause occurs between [ij 'L
and [j5n] 'drink' in (11). Thus [w;] is emphasized in (11) but
not in (10), and receives its full "dipping" 3rd tone.

It needs to be understood that each syllable of a word not
only has tone, but also some degree of stress. Chao (1968:35)
says that "stress in Chinese is primarily an enlargement in
pitch range and time duration and only secondarily in loudness."
Thus, when a low-dipping tone is stressed it is dipped lower,
and when a high-faliing tone is stressed it starts higher and
falls lower. Chao continues: "All syllables that have neither

weak nor contrastive stress are sald to have normal stress.
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Actually, sequences of normally stressed syllables without
intermediate pause, whether in a phrase or in a compound word,
are not all of the same degree of phonetic stress, the last
being the strongest, the first next, and the intermediate being
least stressed, as in#3 A hao ’ren, 'good man', ...FRW:EHE woomei
’doong.'I did not understand'...." In brief, when a phrase has
three or four syllables, the last syllable has the strongest
stress, the first the next strongest, and the remaining syllable
or syllables the least stress.

Based on the above, I assume that all lexical items have
one [1 stress] syllable? So we can formulate a phrasal stress
rule in the following way:

Rule (4)

#Co (a)
-
[1 stress] _"'9 [1 stress] / o#} (b)

where # = pause

By the application conventions of SPE we get

# ws jen gwéj # BUT # wd # jsn gwgﬁ #

101 1 1 1 1
(a) 1 2 2 1 1 2
(b) 2 3 1 _ 1 2 i

If we apply rule (4) to (10) and (11), both [w3] and fsweil get

[1 stress) in (11), only (sw€jl gets [1 stress] in (10).

5The inherently stressless particles won't be affected
by this. Rule (4) won't give them any stress either, then.
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According to this, I assume when a 3rd tone gets [1 stress],
it won't be changed to a raised«Brd tone even 1f i1t is followed
by another 3rd tone. In other words, a 3rd tdne is changed to
a raised-3rd tone only when followed by another 3rd tone with-
out a pause intervening. On this point, Chi (1961:59) also
notes: "When three or more 3rd tone words are in series, if
one speaks in a faster speed without having any pause, the
preceding 3rd tones except the last one may be changed to be
modified rising tones; if there is a place that can be inter-
- rupted by any light pause, the word which.precedes the pause
does not change to the rising tone." Chan (1951:xxi) also
states: "When three or more 'stressed' syllables in the third
tone come together, they must be examined in the light of
grammatical structure of the sentence in which they are found.
.+, If they are not to be spoken together, ...syllables retain
their original third tone because they are both at the end of
a conversational unit." When Chan (p. xix) explains stress,
he says: "A 'stressed' syllable in Chinese is spoken with a
relative loudness and given the full duration for its delivery
while its characteristic tone quality is reproduced distinctly
and without any modification.”
The above-phenomena can be examined in the following
su}face phonetic forms:
12+ 3. [sdﬁ-t55~tsf;] 'fingernail’
hand point crust

3rd + 3rd + 3rd --3» (raised-3rd) + (raised-3rd) + 3rd
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b. [sdW#tsd-tpia] 'fingernail’
3rd # 3rd + 3rd --3 3rd # (raised-3rd) + 3rd
13. a, Etsh{g -ts:;-ggw] 'Please raise (your) hands'
please liJi"t h:nd
3rd + 3rd + 3rd --» (raised-3rd) + (raised-3rd) + 3rd
b. [tsh{g #‘t.sg'-ggw] 'Please, raise (your) hands'
3rd # 3rd + 3rd --%» 3rd # (raised-3rd) + 3rd
In addition, the preceding discussion can be applied to
the occurrence of lowered-3rd tone. That is, a 3rd tone is
changed to the lowered-3rd tone only when there is no pause
intervening between that 3rd tone and the following non-3rd
tone., In (14), there is no pause 'preventing the 3rd tone of
/pjaw/ 'show' from changing to lowered-3rd tone; but in (15),
the 3rd tone word /go‘i‘r/ 'hand' remains unchanged because of the
pause.
14, [tggr—goﬁ-pjgm-tm/e] 'raise hands for a vote'
lit"t h:nd sgow dé'cide
3rd + 3rd + 3rd + 2nd --3 (raised-3rd) + (raised-3rd) +
(Lowered-3rd) + 2nd
15. [te¥-sow#tefe —t;Lg] 'decide by raising hands’
li\:'E‘t ha*nd dehef:ide\dlecide
3rd + 3rd # 2nd + 4th --» (raised-3rd) + 3rd # 2nd + 4th
Therefore, it is necessary to revise rule (3) as rule (5).

Rule (5) o fall

“rise e

+ -

[+concave] --» “Tong [_1 stress] [#concave]
-concave
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D. When a 4th tone is followed by another 4th tone

Pike (1972:29) states: "Tbnemes may be modified by being
raised or lowered a bit because of partial attraction (partial
assimilation) to neighboring tonemes." Similarly, Hyman and
Schuh (19?4}8?) suggest: "It should be expected that a stressed
syllable will raise a preceding unstressed syllable slightly
(low-raising)." Evidence shows that the preceding comments
can be applied to allophones of the 4th tone in Mandarin if
"stregsed" and "unstressed" be considered as "stronger stressed”
and "less strong stressed”. Chao (1968:28) says that when "a
high~falling (4th) .tone is followed by another high-falling
tone, it-does not fall to the bottom." It is changed from
pitch 4321 to 4™<2, or what can be called a "raised-4th tone".

; ———— = normal 4th tone

- - - == raised 4th tone

NoWwoEown

Consider the following examples:

16. [tséﬁ]'again' + Etpjéh]'meet' -— [tséﬁ-tpjébJ'Good-bye!'
Lth + 4th --» (raised-4th) + 4th

17. [pjéh] 'change' + [xwﬁ]'me;t' -—- [pjéh—xwﬁj ‘change'’
4th + 4th --» (raised-4th) + 4th
When 4th tones come together in a phrase of two or more

syllables, all the preceding 4th tones tend to be raised, if
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there is no pause intervening. As the preceding discussion
showed, the word preceding a pause usually gets the strongest
stress. As Pike (1972:29) has observed, "stress may affect the
length, height, or quality of tonemes." Thus, the location of
strongest stress blocks the change from normal 4th tone to
raised 4th tone. Some examples:

18. a. [tﬁg—g%-xwé‘] 'board of directors'
supg%vise matter meeting
3rd + 4th + 4th --> (lowered-3rd) + (raised-4th) + Lth
b. [ tln-sa#xwe] 'meeting of board of directors'
3rd + 4th # 4th --> (lowered-3rd) + 4th # 4th
19. [tpi-xw5#§wé-tpaw} 'planning to go to sleep'
4th + 4th # 4th + 4th --> (raised-4th) + 4th # (raised-
4th) + 4th
Hence, raised 4th tone can be predicted as follows:

Rule (6)
: fall
[+low] --> [-low] +fall [+ ]
//// [-1 stress] tlow

The word [pu] 'no' is the only exception in which this rule

does not apply. It will be discussed later in Section 2B.
E. The change of 2nd to 1st tone in three-syllable groups
Chao (1968:27) claims that if in a three-syllable word or

phrase ABC, A is in the 1st or 2nd tone, B is in the 2nd tone,

and C is in any except the neutral tone, then B changes to the



21
1st tone for speech at conversational speed. Some of his
examples are:

20. /pi-jép-sén/ 'ginseng'

1st + 2nd + 1lst --> ist + 1st + 1st
21. /san-njén-tgl/ '3rd grade:

st + 2nd + 2nd --» 1st + 1lst + 2nd
22, /mé-l&n-fay/ 'Mei Lanfang (name)'

2nd + 2nd + 1lst --» 2nd + 1st + 1st
Chao admits it does not change at a "more deliberate" speed.
And Chan (1951=xxij thinks that "this type of tone sandhi occurs
only in.fairly speedy .conversation."

Chao collected his data from the dialect of Peiping more
than twenty years ago. As Shen (1969:172) states, "whenever
a dialect becomes a standard language, it is usually changed
partially to be adjusted to other dialects.” Additionally, it
has been mentioned that the tone of a syllable is affected much
more by the tone of the following syllable than by a preceding
one in Mandarin. Affer examining the data I collected, it
appears that the above change occurs only in the language of
the native Pekinese and a few other northern speakers when
speaking at a very rapid speed. It is possible that this tone
change is dying out. Chao himself considers it of minor impor-
tance even within therPekinese dialect.

The change, for those speakers who have it, may be consid-
ered an omission of the beginning pitch of the high-rising tone,

whose ending point is at the same level as the high-level tone.
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Its rise begins from pitch 4 instead of 3. That is, the 1st
tone derived from a 2nd tone may be considered a "raised 2nd
tone". The duration of this modified 2nd tone is shorter than
that of the normal 2nd, but 1is still longer than that of the .
neutral tone. The raised 2nd tone may be illustrated as:

5

- ——————— = normal 2nd tone

4
3
2
1 e = ow s
I will treat the change as a shortening process, assuming
that further phonetic details about pitch height can be built

into the rule if necessary.

Rule (7) (optional)

[fhigh] --> [+short] / # [-low]

[-short] #

+rise

F,. Unstable neutral tone

T.H. Tung (1964:110) states: "If a component in a phrase
loses its inherent stress in the sandhi changes, it becomes a
neutral tone." Bodman and Stimson (1961:viii) think: "sylla-
bles of weak stress occur only after a loud stress, as the last
syllable(s) in a polysyllabic word or as the 'neutrally toned'
final particles." 1In general, the neutral tone is regarded as

a weak stress. And Chao (1968{35) claims that "most cases of
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weak stress occur enclitically, that is, closely following a
stressed syllable, whose tone determines the pitch of the weakly
stressed syllable." As was mentioned in the second chapter
(p. 8), a syllable in any of the four tones can be neutral in
tone under certain conditions. Further, it may be pointed out
that generally all particles, interjections, pronouns following
verbs, and other words which in themselves do not possess any
important lexical meaning are pronounced as neutral tone sylla-
bles. "Most literary expressions, new terms about modern life,
and scientific terms do not contain the neutral tone. O0f what
remains, namely polloquial expressions of old standing, one
would like to be able to say that they all have neutral tones,
but actually some do and some don't, and the facts about the
neutral tones are purely lexical data that have to be recorded
iﬁdividually in the dictionary. In some cases there is alter-
nation between a form with and the same without the neutral
tone. Such forms are said to have an optional neutral tone."
(Chao 1968:38-39) Hence, the occurrence of the lexical neutral
tone is unpredictable. But generally speaking, Chi (1961:28)
suggests that the lexical tone may lose its stress when it is
the second syllable of a phrase which is used very often. Lin
(1956:32) also states that in most cases the neutral tone
occurs at the end of dissyllabic phrase, such as [thi-té] 'his*,
[mi-t"6w) 'wood', or (pa-pd] 'daddy’. Additionally the syllable
which precedes the lexical neutral tone gets stronger stress

than it is supposed to be. It may be explained that the lost
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stress of a lexical neutral syllable is absorbed by the preced-
ing syllable., I therefore formulate the partial predictable
neutral tone as a minor rule (8).

Rule (8)

V -->» [- stress] / # C, [+ stress) C,

However, when will this minor partial rule be suitably applied
is still a problem. I would like to leave it to the later
studies for further and deeper investigation.

Ladefoged (1975:225) and others define tone as "pitch
variations that affect the meaning of a word", so some linguists
consider the neutral tone as "toneless". The duration of the
neutral tone is relatively short, and I will count it as one
beat only. According to Chao, at the end of an utterance the
pitch of the neutral tone is high after a 3rd tone and (rela-
tively) low after the other tones. These changes may be

specified as follows:

Rule (9)
+ short
v - fgll _
[- stress] -=> '&iéie [othigh] #
-dhigh

We may get a general fact from rule (9), that is, the pitch of
the neutral tone is by dissimilation from the tone of the pre-
ceding syllable. This is true whether the final syllable had
one of the four lexical tones or was inherently unmarked for
tone. There is some degree of variation in the pitch of the

neutral syllable, which I will not account for in further
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detail here.
Because a neutral tone weakly stressed syllable may occur
at the end of an utterance, it needs to be added into the
environment of the normal stress rule (4):

Rule (10)

# [- stress]-”———— (a)
N 0
[1 stress] > [ stress]/{_ﬂ_ [- stress], #} (b)

Chao (1968:38) mentions that the neutral tone has a much
heavier phonological load in the Peiping dialect than in the
other dialects. In some dialects that have influenced Mandarin,
such as Cantonese, there is no neutral tone. So although
"almost any morpheme in any of the four regular tones in today's
Mandarin can occur with neutral tone (sometimes with a spread
of variation in pitch), the frequency of its occurrence is low-
_er than in the -dialect of Chao's study. Only those morphemes
(such as particles) which are always in the neutral tone fégu—
‘larly remain. For instance, one of Chao's examples is ﬁsi-mé-
té-té] 'sesame-size (tiny, little)'. Besides the stressless
particle [td], /mé/ with inherent 2nd tone is pronounced as
neutral tone [md]. But instead of changing it to neutral tone,
many modern Mandarin speakers pronounce (mi3) with inherent or
raised 2nd tone. For these speakers the neutral tone usually

occurs at the end of an utterance seldom in the other positions.
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2. Morphophonemic variation

Hyman and Schuh (1974) note that frequently "when a sylla-
ble is in proximity with a syllable of identical tone, its tone
changes". Pike (1972) points out that tonemes may cause neigh-
boring tonemes sometimes to become like them (assimilation) and
sometimes to become different from them (dissimilation). |
According to the dictionaries of Liang (1976) and Wen Hwa (1974),
the Mandarin words [1] 'one, a', [tghij 'seven', [pé] 'eight',
and [pﬁ] 'no, not' have special tonal behavior. In general,
their tones are affected by a dissimilation rule.

As a matter of terminology, Chao (1968:44) observes that‘
"when a tonal variant is the same as an allophone of another
phoneme, then a morphophonemic problem arises". While the tone
sandhi mentioned in section 1 of this chapter may be treated
as a matter of allophones, the tonal alternations of the four
morphemes in this section are morphophonemic changes. In the

following discussion, these tone changes will be examined.

A. The changes of the tone of /i/ 'one, a'

Chung (1968:92) states that the word /i/ 'one' is pro-
nounced with 1st tone only when it is in isolation or before
a pause, When 1t is included in a phrase, sometimes it is

pronounced with 2nd tone, sometimes with 4th tone, depending
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on the tone it precedes. Examples are:

23.
24,

25.
26,

27.
28,

291
30,

31,

[ti—i] 'the first' U4th + 1st
[E-thjin] 'one day' 1st + 1st --3> 4th + 1st
[1-njan) 'a year' 1st + 2nd --3 4th + 2nd
[i—tgj'a dozen' 1st + 3rd --» 4th + 3rd
[{—tig] 'cerfainly' 1st + 4th --> 2nd + 4th
[E—njﬁn#i—fﬁ] 'once a year' I1st + 2nd # 1st + 4th -->
Lth + 2nd # 2nd + 4th

(i-kx3] 'a, én' 1st + * --» 2nd + °
[E-tpﬁugﬁ%] 'whenever (someone) raises the hand,...'
1st + 3rd + 3rd --> 4th + (raised-3rd) + 3rd
(tsa-i-k"waj] 'this piece' 4th + 1st + 4th --»>

bth + 2nd + 4th

Obviously, /i/ is pronounced with 2nd tone when followed by a

4th tone or a neutral tone word, but pronounced with 4th tone

when followed by other tone words. Many other homophonic words,

such as (£#) 'she', {(f&) 'to lean to', (f&) 'clothing', (E)

'to cure, a doctor',...etc., get the same 1lst tone all the time.

/i/ ‘one, a' is the only word undergoing the above tone changes.

We therefore must identify it as exceptional through the use of

syntactic features. I'll assume /i/ is léxically marked to

undergo the following minor rule.

Rule (11)

- —thigh
_ ( [+ fa11] / alow (a)
[- fg.ll] - «fall
- rige

15‘“ rise] / —— |T2{0.] ) @
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B. The change of the tone of /pi/ 'no, not'

Huang and Stimson (1976:3) mention that the word [pul 'no,
not' is usually pronounced with 4th tone except when followed
by another 4th tone word.

32. [pu-tsi] 'don't know' 4th + 1st

33. ‘[pﬁ—xéj 'unsuitable’' 4th + 2nd

34%. [pu-xaw] 'not good' 4th + 3rd

35. [pa-tsaj] 'absent’ 4th + 4th --> 2nd + 4th

Other homophonic words, such as (%) 'cloth', (ZB) 'a
section', (jﬁ} 'a step, to walk',...etc., do not undergo this
change. Again, /pu/ 'mo’ will be lexically marked to undergo
the following minor rule.

Rule (12)
- fall
[pry] o [D30] / — [pra]
ow + rise i s

Here we may compare rule (12) with (6) since they both

concern changes of the 4th tone.

(6) + fall
+ 1 - -1 fall
L& Jow ] > L= tow] / [j 1astress] [+ Low ]

When two high-falling tones come together in Mandarin the pre-

ceding one regularly tends to raise its ending point, which is
inherently low, to be dissimilar to the following one. But

only the exceptional word /pi/ 'no' goes so far as to reverse
the direction of its glide, from falling to rising, weak support

for what has been claimed as a universal tendency (Hyman and
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Schuh 1974:101).
Because [1] 'one' and [pu] 'no' are extremely freguent
words, the changes affecting them are as important as the
changes of 3rd tone considered earlier. Language learners

certainly need to master these changes.

C. The change of the tone of /tphi/ 'seven' and /pd/ 'eight'

The two words [tﬁhij 'seven' and [pa] 'eight' also having
a special tone change. They are usually pronounced with 1st
tone, but are changed to 2nd tone when followed by a 4th tone
word,
36. [ti-tePI] 'the seventh' U4th + 1st
37 s [tphi—njﬁn] 'seven years' 1st + 2nd
384 [pé—tpjﬁn] 'eight pieces' 1st + 4th --» 2nd + 4th
39. [tel{-t3#pa-pjaW] 'seven big ones and eight small ones
(objects of various sizes thrown together)'
lst + 4th # 1st + 3rd --» 2nd + 4th # 1st + 3rd
40, [tphi—k£W#pérti] 'seven highs and eight lows (bumpy road)’
ist + 1st # 1st + 1st
Some words homophonic with [tshij 'seven' are (&) 'wife',
(#%) 'to cheat', (3%) 'chilly', (&) 'relatives',...etc. And
(m) 'to expect', (wvA) 'a trumpet', (/B ) 'bamboo fence',...etc.
are hémophonic with [p3] 'eight'. Again, these words are

pronounced with lst tone and do not change as 'seven' or 'eight'



do. This change may be formulated as minor rule (13):

Rule (13) - (optional)

- fall : + fall
[— rise] == [* rise] /// [- rise]

Chao (1968:45) points out that a substantiai minority of
speakers use the 1st tone for /tphi/ ‘seven' and /pa/ 'eight'
in all positions. As a matter of fact, this latter use tends
to be more popular today. Besides the influence of southern
speakers, I think many speakers use the inherent 1st tone whe
they are speaking of any of these two numerals in order to
identify the number they refer to. Therefore (13) can be

regarded as another optional rule alongside (7).

30

n
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CHAPTER FOUR
CONCLUSION

 In the previous chapters we have discussed Mandarin tone

changes under the various conditions. There is one more point
that needs to be explained here. That is how the rules are
applied when their structural descriptions are met at several
points. Briefly, when a form meets the structural description
of a rule at two or more points, the rule is applied simulta-
neously at all these points. Ieft-to-right iterative applica-
tion (see Sommerstein 1977:172) will get the same correct

output, but right-to-left iteraﬁive application will give
incorrect results. The ordering relations between these rules
are simple. It is obvious that the main stress rule (10) has
to apply before rules depending on stress. And the opticnal
rule of 2nd tone being raised (7) may be better applied after
minor rule (11) affecting /i/ 'one, a'. So the phrase /i—thwgn-
tsaw/ 'a mess' (1st + 2nd + 1st) has the output as 4th + 2nd +

1st instead of * 4th + 1st + 1st (1lst + 2nd + 1st ~-» * 1gt +
ist + 1st --» * 4th + 1st + 1st).

The rules concerning the changes are therefore arranged
as below}
1) Main Stress Rule (10)
2) Minor Partial Predictable Neutral Tone Rule (8)

3} Predictable Neutral Tone Pitch Rule (9)
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4) Falling-Rising Tone Raised Rule

Falling~Rising Tone Lowered Rule } =
5) Minor Level Tone Glided Rule (11)
6) Minor Falling Tone Raised Rule (12)
7) Falling Tone Raised Rule (6)
8) Rising Tone Raised Rule (optional) (7)
9) Minor Level Tone Rising-Glided Rule (optional) (13)

Hence sentence (41) will have several outputs, such as

(42) or (43) depending on location of pauses.

v - oy N ~ ~ \ v v
“la. /#wé - 1 - tin # pu - jaw # t§o - jay - gjap - ni#/
'I must not miss you so much!’
3 1 4 4 L 4 4 3 3
N
k2. 301 b # L4 # b 4 3 3 #
¥ 2 N)
SF]{S?S N\ - / N Vg N ~— ~/ v
J
(8) 5
V
(9) ol
4 ¥
(5) I-3 R-3
(11) \EI,
¥
(12) 2
I-3 2 4 # 2 4-# b o re3 3 #
where / = 1 stress
\ = 2 stress

3 stress
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41b, JHwS # 1 - tzg # Ei - jaw - tss - jag # ngg - nz#/
Y
43. 3 #1 & #4 b 4 L #3 3 #
S'Fli‘g?s J/I N J/’ \ gl bl \k‘ N\ }lf
' J
. {5) R-3
N
(11) 2
N
(12) 2
(6) * 2y B

3 #2 b # 2 R-4 R-4 4 # R-3 3 #

where / = 1 stress
v = 2 stress
w = 3 stress

After reviewing all these Mandarin tone changes, we may
say that dissimilation affects tones much more than other
rules. And many tones tend to be raised during the sandhi
changes. These changes may be distinguished as obligatory
and optional changes. From another point of view, they may
also be considered as regular and special changes. The
changes of the four words in Section 2 of the previous chapter
are special changes. Although the tone change of /pu/ 'no’
and /i/ 'one‘’ is special, it is obligatory.

The history of Mandarin phonology is not long enough
to offer a complete description of the language, and there

are many areas that remain unfinished or even undiscussed.
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Some traditional studies exist, but there are contradictions
and ambiguities among them.

In this paper I have re-examined Mandarin tone changes in
light of distinctive feature analysis, providing rules for all
the important éhanges, whether allophonic of morphophonemic,
This study is complete to the best of my knowledge, although
analysis of the neutral tone is still a problem. This I leave

to future work.



APPENDIX

Mandarin Consonant Phonemes

Place .
% £ Labio- Retro-
Maniie Bilabial dental Dental flex Palatal
Stops P ph t th
Fricative f s s =
: h h h
Affricate ts ts tg ts ts e
Nasal m n
Liquid ' d; r
Glide w h]
Mandarin Vowel Phonemes
(front) (back)
unrounded / rounded unrounded / rounded
(high) i
(mid)

(low)
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ABSTRACT

Because Chinese is largely monosyllabic and possesses
many words with identical C and V sequences, tone plays an
important role in the language. There are only four basic
tones in Mandarin Chinese, but these tonemes undergo several
changes when they are included in a phrase or a sentence.

A few traditional studies of Mandarin tone changes have
been made, but certain problems have remained.

This paper first, re-examines tone cﬁanges in today's
Mandarin, and second, states the rules which determine these
changes. Specifically, it deals with changes in (1) the
3rd tone when it is followed by another 3rd tone or by a
non-3rd tone, and ‘in sequences of three or more 3rd tone
syllables, (2) in the 4th tone when followed by a 4th tone,
(3) in the 2nd tone in certain three-syllable groups, and
in the lexical items /i/ 'one', /pu/ 'not', /tghi/ 'seven',
and /pa/ 'eight'. It also discusses briefly the so-called
neutral tone. Tone change rules are stated in distinctive

features.



