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CHINESE SFEAKERS IN THE UNITED STATES USUALLY SFEAK
CHINESE WITH ENGLISH WORDS INSERTEC. IN MANDARIN CHINESE, A
TONE-SANCHI RULE CHANGES A THIRD TONE PRECEDING ANOTHER THIRD
TONE TO A SECOND TONE. THE THIREC TONE IS LOW--THE THREE OTHER
TONES ARE HIGH. IT.I1S THE (-HIGH) FEATURE THAT FPROVOKES
CHINESE TONE SANDHI. USING THE TONE-SANDHI RULE, THE AUTHCR
BESIGNED THIS EXPERIMENT TO FIND OUT HOW ENGLISH STRESSES ARE
INTERPRETED IN CHINESE SENTENCES. TWO KINDS OF CHINESE
SENTENCES WERE CONSTRUCTED FOR FIFTEEN SUBJECTS TO READ--IN
TYPE A, CHINESE THIRD-TCONE WORDS PRECEDE ENGLISH WORCS WITH
CIFFERENT STRESSES ON THE FIRST SYLLAELE. IN TYPE B, ENGLISH
WORDS WITH PIFFERENT STRESSES ON THE LAST SYLLABELE FRECEDE
CHINESE THIRE-TONE WORDS. THE RESULTS ARE VERY NEAT--ONLY THE
ENGLISH WEAKEST STRESS CAUSES THE FRECEDING CHINESE
THIREC-TONE WORDS TO UNDERGO TONE SANDHI. THE ENGLISH FRIMARY,
SECONDARY, AND TERTIARY STRESSES ARE INTERFRETEDC AS HAVING A
(FLUS HIGH) FEATURE, WHILE THE WEAKEST STRESS 1S REGARDED AS
(-HIGH) . IT. IS THE INTERPRETED (-HIGH) FEATURE THAT ALLOWS
THE CHINESE TONE-SANDHI RULE TO AFFLY. (AUTHOR/AMM)

i A Rt £ B ST T AT SR e R TR S A T T e




PHONOLOGY LABORATORY — DEPARTMENT OF LINGUISTICS
UNIVERSITY OF CALIFORNIA, BERKELEY

DR L A

[‘rj) ﬂ:w;m"ﬁ @!‘:; l. g;'m:;@n?;’:g; B gaﬂgg 4\.:?5
THLEH] il ﬁaﬁg}é}ﬁ%ﬁ.% améﬁi‘zﬁ&,

Reporis. Sccond Seriés, No. i: September, 1967 .'

ol “PERMiSSION T0 REPRODUCE THIS
o9 -2 G WATERAL HAS BEN GRAVTE

T0 ERIC AND ORGANIZATIONS OPERATING
UNDER AGREEMENTS 'NITH THE U.S. OFFICE OF

. EDUCATION. FURTHER REPRODUCTION OUTSIDE
‘THE ERIC SYSTEM REQUIRES PERMISSION OF
‘THE SRR OWNER."”

U.S. DEPARTMENT OF HEALTH, EDUCATION & WELFARE
OFFICE OF EDUCATION

" THIS DOCUMENT HAS BEEN REPRODUCED EXACTLY AS RECEIVED FROM THE
"PERSON OR ORGANIZATION ORIGINATING IT. POINTS OF VIEW OR OPINIONS

STATED DO NOT NECESSARILY REPRESENT OFFICIAL OFFICE OF EDUCATION -
‘ POSIIION OR POLICY. | i 'F'I‘TT'
RW Mt
MMWMQ#W}“W . M=t
V/Chm -chuan Cheng. English stresses and Ch1nese ‘
tones in Chinese sentences +<20
dwmﬁmw
. features =33
MWW C
We32

AL 000 959




et ot otk v rant

P A T LY L

* Reprodaction in-whole or in part is permitted for any purpose of
“:the ‘United States Government.

“he” Projéct” on- Linguistic) Analysis is supported in part by the National
$Seience Foundation (Grant GS1430), the Office of Naval Research (Contract

" §00014=67-A-0114-0005) ,”and the Air Force (Contract F30602-67-C-03L4T).
—Itlisiédminiéiére&ithfough the Phonology Laboratory of the University of
ealiforniaat’Berkeley, which has its office in 51 Dwinelle Hall
{Telephone: ~845-6000,  Extension 1507). .

;Gbifé?@bﬁdeﬁCeféoﬁ&érhiﬁgﬁ?bLAfmétters should be addressed to William S-Y.
;W?ﬁg,-Dépa@tméht:bf'Linguistics, University of California, Berkeley,
‘California 94720




ey

Fnglish Stresses and Chinese Tones in Chinese Centences®

T

¥This study was supported in part by National Ecience Foundation Grant GSlh30.

BL 000 959

¢

Chiin-chuan Cheng

Iiarvard University




|
&
I
-

.ABSTRACT

Chinese speakers in the United States usually speak Chinese with
English words inserted. In Mandarin Chinese, a tone- -sandhi rule changes
a third tone preceding another third tone to a second tone. The third
tone is low; the three other tones are high. It is the [-high] feature

that provokes Chinese tone sandhl. Using the tone-sandhi rule, we

_designed this experiment to find out how English stresses are inter-

preted in Chinese sentences. Two kinds of Chinese sentences were con=
structed for flfteen subjects to read: in .type A, Chlnese third-tone .
words precede English words with different stresses on the flrst syllable,
in type B, English words with different stresses on the last syllable

_precede Chinese third-tone words. The results are very neat: only the

~ English weakest stress causes the preceding Chinese thi rd-tone words to

undergo tone sandhi. The English primary, secondary, and tertlary
stresses are lnterpreted as having a [+h|gh] feature, while the weakest
stress is regarded as [-highl. It is the interpreted [-high] feature

that allows the Chinese tone-sandhi rule to apply.




PROBLEM

The goal of this experiment is to see how English stresses are
interpreted by Chinese speakers when they speak Chinese with English
words inserted. ' |

Among the Chinese sentences spoken by Chinese spgakers, especially
Chinese students in this country, some are uttered wizh English words.
For example: -

| Hgb professor.bu duo.

There are not many good professors.
w8 de apartment 17 xuéxido wu ge block.
My apartment is five blocks from campus.
. Here the English words 'professor', ‘apartment', and 'block' are used
in or "borrowed" into the Chinese sentences. In some cases where a
sentence is full of English words, we still recognize it as a Chinese
sentence by virtue of its Chinese structure. This kind of borrowihg is
different from that which is due to lack of certain words in a language.
The speakers are "hitinguals" of Chinese and English, although the degree
of Endlish proficiency varies from individual to individual. They do not
borrow English words into their language system; rather, they use English
words directly. Most of the English words borrowed as a result of the
speaker's knowledge of English are not established in the Chinese language.
1t is an interference in the speech of bilinguals, not in the language as
.a system, In my examples, there are Chinese words for 'professor! (Jnao
shou), tapartment' (gong yu), and "block! (jie). But in an English com-
munity, Chinese speakers are to some degree "'dominated" by the English
language; ‘hence, they use English words frequently. When they speak to
people they- don't know well, however, they always reduce English words to
a minimum: technical terms which are not yet translated and proper names
which are not yet conventionally transliterated are inevitable in conver-
sations. '
It is generally assumed that borrowed foreign words are more or less

adjusted to the phonetic and morphological systems of the native language:
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with speakers who are not familiar with the language from which the words
are borrowed there will be a tendency to adjust the loans to their native
patterns, whereas those who know the source language will tend to keep the
original forms. A bilingual Chinese speaker may pronounce English stresses
in the same way as a native speaker of English; at the same time, because of
their common prosodic characteristics he may equate them in his mind with
Chinese tones. | |

Earlier, Chomsky, Halle, and Lukoff (1956) tried to establish the
predictability of stress from ''accent'. Doubts about the phonemic status
of stress in English were also expressed in Wang (1962). It is now under-
stood, as briefly stated in Chcmsky and Miller (1963), that in the under-
lying representations of English phonology, there is no stress. ‘In the’
phonetic realization, however, there exist at least four degrees of stress:
primary, secondary, tertiafy, and weakest. They are marked 1, 2, 3, and 4

. above the syllables in this paper. For example:
céntgnt, prgféssgr

In Mandarin Chinese there are four basic tones and a neutral tone,
which can be derived from the four underlying tones with the aid of syntactic
structures and certain markings in the lexicon. The first tone, high level,
starts near the top of a speaker's pitch range and continues on that level
to the end. This is marked by - over the vowel, or main vowel in the case of
diphthongs. The second tone, high rising, marked by / | starts at mid-range
and rises to the top of the range. The third tdne, low dipping or falling and
rising, vV , starts below mid-range, dips to the lowest pitch, and rises above
mid-range. The fourth tone, high falling, \. , starts near the top of the
range and falls toward the bottom. This traditional understanding of Mandarin
tones, as seen in Chao (1948), is confirmed by acoustic measurings carried out
by Brotzman (1963) and Dreher and Lee (1966) .

English stresses are related not to individual morphemes, but to ‘the way
the morphemes are arranged in larger units of structure. In Chinese, the tone
or relatlve pitch with which a word is pronounced is essential to the lexical

meaning of the word itself. For example, the syllable ‘ma' with different

-




tones:
ma mother
P4
ma hemp
v .
ma horse
\ -
ma to scold

. The third tone has its full cdntour only when it is in citation or

at the end of a certain constrdction, which indicates a real or potential
pause; before any other tone except another third tone, it is pronounced

as a low tone without the final rise in pitch. If two third-tone syllables
occur in an uninterrupted succession, the first changes to a second tone.
Thus '3i ' ("to buy') plus 'm8*' ("horse'') becomes 'mai ma' (“'to buy a horse").
The alternation of tones is called tone sandhi. The experiments which were
carried out by Shen, Chao, and Peterson (1961) and Wang and Li (1967) prove
that the seéond tone derived from the original third tone cannot be dis-
tinguished from the original second tone. Thus 'mdi m3' (from ‘mai mg',
"to buy a horse') is indistinguishable from 'mdi mad'(%to bury a horse').

'Hao' (*'good"') is a third-tone word. In the example 'Hao Qrgféssgr

bu duo', does this third tone change to a second when it precedes the
English word 'professor'? That is what we want to find out in this study.
Do a Chinese third tone preceding different English stresses and dif-
ferent English stresses preceding a Chinese third tone undergo tone sandhi?
If so, how? |

If any English stress causes Chinese tone sandhi or if a Chinese

third tone causes the preceding English stress to become & rising pitch,

i.e. a Chinese second tone, then we can be sure that English stresses are

interpreted somehow in the same way as Chinese tones in Chinese sentences.




METHOD
SUBJECTS

In the spring of 1966, we selected as our speakers fifteen Chinese
students (thirteen graduate and two undergraduate) in various fields at
the University of Illinois. The ages of “the subjects ranged from 24 to 30.
We consider this group homogeneous in intelligence and age. Among the

'subJects were nine women. Mandarin Chinese was their native language,
even though some of them acquired it as a second dialect. The minimal
requnrement was that they perform Mandarln tone sandhi correctly and

. automatically.. )

Before they came to this country, they had studied English for
at least seven years-=siX years of high-school English and one year of
college-freshman English. But most of them learned to speak English
after they came to this country. Of course, the degree of English profi-
ciency, as | said before, varfed from individual to individual.

The longer one stays in a foreign community, the greater his degree
of acculturation. Since Ianguage is an essential part of culture, the
length of the subjects’ stay in this country was felt to be a pertinent
factor in this study. Some of our suhjecta had been'in this country for

five years; some were newcomers.

- DESIGN
Since tone sandhi occurs when two thlrd tones come together, to
find out how English stresses are interpreted, we must (A) place a third-
tone word before an English word to see if and under what conditions,
i.e. preceding what stress, the tone undergoes tone sandhi; and we must
(B) place an English word before a Chinese third-tone word, in the position
- where a Chinese third tone would have undergone tone sandhi, to see if and

what kind of stress of the last syllable of the English word changes to the

pitch of the Chinese second tone. Thus we constructed the following. two types

» of sentences for the subjects to read:
A. T3 jintian you date.
He has a date today.
- . .| 7 N
Ta xiang relax yi xia.

He wants to relax a while.




B. MEi rén kgn'gd?térigl bgn.

Nobody reads the editorial page.
T3 sh! women de dgpgrtmgnt zhY ren.

He is our department head.

In order to avoid any artificiality in this experiment, the English

words were for the most part taken from sentences in natural speech which

"I recorded in the fall of 1964. Generally speaking, second stress is not

: 4
readily acquired: syllables with secondary stress, such as 'Lgng lsland',

were usually pronounced with primary stress. Consequently, in these sentences

~words beginning wih secondary stress were missing.

Seventy-two sentences were cons tructed by using various words with

primary, tertiary, and weakest stresses in crucial positions. Each'sentence

was written on a 3x5 card in Chinese characters and conventional English
orthoéraphy. Each card was then classified in terms of types
(A or B), stresses, and the number of syllables in the English words.
The cards were then randomly ordered and numbered to avoid a “sing-song"
'pattern. This randomly arranged order was used throughodt the entire
recording. ) '
| To avoid hesitation and deliberation, the subjects were not told the
purpose of this experiment before the recording. They were merely asked to
read each sentence at normal speed and again at fast speed, as the sentences
were tape-vecorded.

After the reading, each subject was then told the purpose of this experi-
ment and was asked to express his "feellng" about tone change in both type A
and t&pe B.

"The subjects were numbered and the numbers were written on each card.
If tone sandhi occurred or the English syllable acquired the Chinese rising

pitch, no matter at what speed, ''+' was assigned to the number of the subject;

otherwise "'-'"' was recorded.

e ciiathinn.
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RESULTS

A few of the sentences were discarded because the English words were
pronounced differently by different subjects (e.q. 'pgrm}ff and 'pérm?t'

in a definite structurem-nodn). These sentences will not enter into our

"discussion, y _

If a third tone has a low pitch, we say it undergoes no phonemic

S change only if a third tone changes to a second tone do we consider it
tone sandhi. The results are strikingly neat. There was no tone or pitch
change in Type-B sentences. Only a Chinese third tone |mmed|ately preceding
the English weakest stress chénged_to a second tone. The difference in |

" the speed of utterance is relevant. |If a subject spoke too slowly and
with a pause between the Chinese and English words, then the condition for
tone sandhi disappeared. Usually tone sandhi occurred in the faster reading.

Table 1 (page 12) shows the number of total items and the number of
occurrences of tone sandhi in Chinese third-tone words immediately pre-
ceding primarily stressed syllables in English words; the latter are

. grouped into categories of one, two, three, and four (or more) syllables.
15 is the number of subjects; the numbers after 15 are the numbers of words
,(sentences) and the numbérs of total occurrences of the words spoken by the
fifteen subjects.. | -

In 240 occurrences, tone sandhi occurred only once before the word
'block!. This might be accidental. On the other hand, since there is no
Hp1" cluster in Chinese, the subject may have unconsciously inserted a
vowel between the b'' and the "1"; in his mind the word was then dissyl-
lgbiC'and had the weakest stress on the first syllable.

_In Chinese words preceding English tertiary stress (Table 2, page 13)
tone sandhi occurred only once, before the word fcombination'. This might
be because the first syllable was felt to have the weakest stress.

As expected, tone sandhi occurred before the weakest stress.

~ From Table 3 (page 14), we see the importance of the number of syllables
in a word. More occurrences of tone sandhi took place before wordS'With

fewer syllables, which are more like Chinese monosyllabic words.




Some subjects felt that it was difficult to produce two sounds of
low pitch in sequence} therefore, they changed the Chinese third~-tone
preceding an English weakest syllable to the second tone. Others did not
know what had happened. :

We first thought that the person who had stayed for a shorter time

in this country and hence had less 1"English domination' would perform

- tone sandhi more often, since he would be more dominated by his native

language-=Chinese. To Judge from our results, however, this is not

.the case. We do not see any correlation between tone sandhi and the

subject's length of stay in this country.




DISCUSS 10N

Stress does not exist in the underlying representations of English
phonology. But in studying bilingual phenomena, the phonetic level is
also important. What the Chinese students have learned are mostly low-level
rales. ' .
| Fry (1955) found that when a vowe ‘was long and of high intensity,
listeners agreed that the vowel was strongly stressed; when it was short
and of fow intensity, it was judged weakly stressed. The results of his
experiments lndlcate that the duration ratio has a stronger influence on

judgments of stress than has the intensity ratuo. Lehiste and Peterson

,(1959) also reported experiments on stress. Their conclusion was that

perceptual judgments of llnguustlcally significant stress in English are
reflected in at least four acoustical parameters: speech power, funda-

mental voice frequency, phonetic quallty, and duration. In 1960,

~ Lieberman (1960) reported that a stressed syllable had a higher funda-

mental frequency, a higher peak envelope amplitude and a longer duration
than did an unstressed syllable. Of these factors he judged the funda-
mental frequency mos t relevant. A simple binary automatic stress recogni -
tion program contalnlng pltch amplitude, duratlon, and their correlates,
was devised. The stress judgments made with this program were reported
and show 99.2% agreement with the perceived patterns.

None of these studies looked at the degrees of English stress: primary,
secondary, tertiary, and weakest; rather, they all compared the stronger
syllable in a word or a phrase with the weaker one. '

Summing up, we can say that at least three factors determine the stress
differences in English: fundamental frequency, amplltude, and duration.
Fundamental frecuency is probably the most significant of these for per-
ception, since a stronger passage of air usually makes the vocal cords
vibrate faster.

| analyze Mandarin tones (see Cheng [1966]) in terms of the followung




three features:

-”F]gh
rising
falling

There is a redundancy rule in Mandérin:
- Redundancy Rule |
[**”9" ] —== [-falling]
+rising 2
" The tone sandhi rule
| V V  emey 7V
.can be written as:

S : - ~high
[-high] —> [+high] {{Trising ] +rising
g

+falling +falling

However, since there is onlyvone [-high] tone in this language, the third

tone can be marked with one feature; [-high]. Furthermore, since the [+high]
tones do not undergo tone sandhi before the [-hlgh] tone, the tone-sandhi rule
can be formqlated as:

Tone Sandhi Rule

[ ] ——=> [+high] / ____ [-high]

English stress, as | said before, has at léast three acoustic features:
pitch, amplitude, and duration. Pitch is either relatively high or relatively
low. - Thus we éan use [high] for pitch. When the two languages, Chinese and
English, come into contact, the only feature in common is [high]. The features
[rising] and [failing] are irrelevant in English,

From above results, added to the fact that most Chinese speakers lump
' secondary stress with prlmary, we conclude ‘that Chinese speakers assign the

values + and - to English stresses in the following way-:
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Interpretation Rule - English Chinese
{2 } ——3 l+high] (=(high])
3 :
4 ~[-high] (=[-high))

In order that tone sandhi can occur, the tone sandhi rule must apply

after the interpretation rule. For example:

prgféssgr | ; Interpretétion Rule

|gh
+rnsang
falllng
prgféssgr __, Tone Sandhi Rule -
hngh " [-high]
+r|snng ‘
+fallin ‘ |
. prgféssgr Redundancy Rule
hlgh [~high] '
+r|snng
+falling
. ' . prgféssgr
| +h|gh *  [=high]
- +rising e
| -falling

In type B, the weakest stress preceding a Chinese third toné could be
changed to [+high] by the tone~sandhi rule. But the stresses which are
|nterpreted as [+high] are primary, secondary, and t rtiary, and none of
these has the feature [rising]l, since [rising] is not relevant in English.
Thus the app]ncatnon of‘the rules cannot change an. Engllsh syllable |nto

~a Chinese rising tone.
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15x5=75 |  15x3=45
e 4.;,..’..-...;..... :k .. + .- ' . + : . +.§ -
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Table 1. Occurrence of tone sandhi in Chinese
third-tone words immediately preceding
English primary stress in one, two, |
three, and four=-syilable words;
(+ indicates occurrence; - indicates

nonoccurrence)

_one = two . three ~ four

15x6=90  15x2=30

1| 74 0 45 0 9% = 0:30
] w ——.t . . e i




Table 2. Occurrence cf tone sandhi in Chinese

, third-tbne words preceding English

tertiary stress.

four‘
15x5=75

+
1




Table 3., Occurrence of tone sandhi in Chinese .
thi'rd-tone words preceding English

weakest stress.

two  three "~ four

15x9=135 | 15x10=150 15x8=120
T I
79 S6 | 70 80 36 84




SUPPLEMENTARY REPORT

ctrograms in Figures 1 and 2 show the pitch contours of

The spe
thio professor bu dud’ ("there are not many good professors“) and

'h¥o library bu dug’ ("'there are not maﬁy good libraries'). The

" third tone of tho! has changed to a rising pitch before the syllable

'pro', which has the weakest stress; before 'library', which has a

primarily stressed syllable at the beginning, it has a low pi tch.
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Figure 1. Spectrogram of ‘heo professor bu duo'.
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. - Figure 2. Spectrogram of 'hzo library bu duo'!
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