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'7fnexpectat1ons based primar

J} i Abstract S R

Unt1l recent]y, the 11ngu1stlc phenomemon of: tone has:‘
fnot enJoyed great popular1ty as an area of study Th1s is _'
J;espec1a11y true from the po1nt of v1ew of exper1mental
phonet1cs and spec1f1ca11y w1th regard to the 1nteract1on :
: _;between tone and other prosod1c phenomena | »

J ~ Some research has been done on the productlve aspects
. of th1s 1nteract1on, and ev1dence 1nd1cates that tones can
‘be perturbed or. man1pu1ated as-a result of the effects of
1 '1ntonat1on Very 11tt1e work has been done from the |
iiﬁperceptual standpo1nt and, g1ven that tones can be changed
h:dlboth 1n shape and reg1ster, the 1mportant quest1on ar1ses as
'fto what effect th1s perturbat1on has on the percept1on of
<;tones,,or how far can the’ shape of a tone be changed before
: it is cons1stent1y recogn1zed as a d1fferent tone7
H‘ Th1s thes1s reports on exper1mentat1on des1gned to :
‘;prov1de at 1east a tentat1ve answer to the above quest1on
”Natura11y produced syl]ables were art1f1c1a]1y adJusted by

'l?computer to s1mu1ate the effects of 1ntonaf10n on sentence

”f1na1 syllab]es of Mandar1n Ch1nese hese were then played -

giback‘for a group of nat1ve Ch1nese speakers who Judged thgm &_-v‘u

for recogn1zab1l1ty and class1f1ed them accord1ng]y

Results 1nd1cate tha'

“and that these confus1ons -orrespond genera]ly w1th

1y on product1on data There 1s

Tv.apparénttyy€“w1de range of leeway, however before,these_'

perceptual confus1on can ar1se ,
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';/focusses on’ d1fferences among the subJects, consequent]y,f

) , o ‘Y‘ \-«
Intpgductt n
This thesis is a presentation?bfvan experimental

inviztigation into the perturbability of the tones of Modern

ﬁStandard Chinese (MsC), or.Mandanin.: ince a change in,tone

in MSC'will change the meaning of a wory, it is seen as

1nterest1ng and 1mportant to dlgcover ho much the shape of
_,an 1nd1v1dua1 tone can vary before 1t 1s r cogn1zed as a
vd1fferent tone . _ ‘
Very ]1ttle research has been done on thi top1c A l”f

.rrev1ew of the relevant exper1menta1 work is pre ented in :
Chapter One, fo]low1ng an 1ntroductory sect1on de 11ng with’
. def1n1t1onal and background concerns. | v'
| Chapter Two ‘presents. deta1ls on the methodo]ogy used: 1n.
"construct1ng the st1mul1 and running the exper1ment A
1nc1uded 1s 1nformat1on perta1n1ng to the subJect poo]
acoust1ca1 data concern1ng the st1mul1, and a sample page
~gfrom the answer sheet. © e o e | _

| Chapter Three 1s a s\at1st1ca] ana]ys1s of the results
. obta1ned A br1ef descr1pt1on and justificaton. of ‘the
‘stat1st1ca1 techn1que used (h1erarch1ca1 clustedhng or
c]uster analys1s) is g1ven as is a presentat1on of what
“th1s procedure revea]ed Graphs are 1nc]uded |
Chapter Four is a d1scuss1on of the resu]ts, as -

1revealed by the c]uster analys1s, much of th1s d1scuss1oni_‘

fattent1on is pa1d to background 1nformat1on about the -

" subJects, ;dent1f1catjon curves depjcting the responses of a .

%



partjcular sub—set f the subject pool are also resented

and discussed in‘thi chapter. This sub-set consisted of ten.
LsubJects who were mostly native speakers of Mandarin. The

. group was apparent through study1ng the raw data. and. the

fact of its ex1stance was supported by the cluster analy51s

Chapter Five is an eva]uat1on of the results in ‘terms

of other research done as presented in.Chapter Dne Also, an

evaluat1on of the present research 1s offered, with

suggesttons for 1mprovement and‘d1rect1ons for future

*research are included. | | |

: Chapter STX prov1des a br1ef summary of the thes1s, and‘

_is followed bY an append1x containing the computer programs
o '

e R used in the course - of the research, a map of China

’1nd1cat1ng the ‘ma jor 11ngutst1c groupings and, fjhally, a

R - ., o
bibliography of sources consulted.
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N‘ ‘ B
I. LITERATURE REVIEW

The phenomena of tone have, in the past decade, en joyed
a constderabte upsurge in popularity as objects of ctudy\
This may be due to recogn1tion on the part of ,linguists of
the fact that the maJor1ty of the peopte in the world speak

. (
a tone language. "(Tone languages are found in virtually all

geographioel regions of Earth, but primari;y'jn south-east
Asie and in Africa.) Or perhaps there is a newubreeo of
‘1inguist}lmore adventurous and looking for unchanteo
territory to investigate. Current interest in tonal
phenomena runs the entire range of linguistic sub-sets,v
i.e., from: phonetwc con51derat1ons, to phonolog1ca1 and to
syntact1c and typolog1ca1 interests. Phonet1c aspects_of'
research genera]ly cons1st of measurement and perceptua]
’exper1ments, phonolog1ca1 work consxsts pr1mar1ly of. rule
writing to descrtbe the occurrence and co- occurrence of.
tones, i.e. how they 1nteract 1n the presence of each
other, usual]y referred as tone sandh1 and in some
_langueges tone has a syntactlc funct1on,’Which ts also heing'
examined. R rbs‘kh'~v ’ S {ﬁ/v |
| ln’connection with typologipal research betng»éone,
"there'is'cUrrently‘controversy concerning What should
'pnoperly be considered a tone Wanguage. The bnoadest
ctasstfjcd%tonvwohtd inc]Ude any and all Ganguages using
tone in a linguistic fashion (lexical or grammatlcal) as
opposed to extra- or paraltngu1st1c uses (expressmve or

h“att1tud1na1). Th]s wou ld al]ow the 1nc1usion of 1anguages'

-

- ) 1,‘-



“ k ‘ A
~ . »
such as Serbo-Croatian and'Swedish, as well as other more
easily classified languages, such as the Chinese and Bantu
languaées. A more restricted definition of tone language
incluges'only those languages in which tone functions
lexically, fot‘example. all languages and dtalects grouped
under the name Chinese. A detailed examination of(the
iitypclogicel prohlems\of tone languages is of interest, but
wbe‘yond the'scope of this thesis; for further discussion, the
. reader is referred especially to Pike (1948), Lehiste
(1970), and McCauley (1978) . V

| At‘this point, it may be best to describe what is meant
by tone, as d1fferent1ated from other prosodic phenomena,
especially intonation. Téne generally refers to the
contrastive, or linguiétic, functioning of the fundamental
fhequency at-the word er'syllable 1eVe]' intonation.is the
contrast1ve funct1on1ng of the fundamental frequency at the
sentential level. It has also been argued (dacobson, Fent'
and Halle, 1952)that intonation may fulfill af
. orgenjzattona1 funct1on for the sentence. Rhys1ologica11y
speeking, then, the corre]ate of both tone and intonation is
the frequency of vibration of the vocal folds dur1ng
phonat1on Th1s is not to suggest that pitch is the only"
, acoustic‘cue‘for "tone’ and intonation; both duration and .
,.intensity pley a part as well, and the relative importqnce'
of the three will vary with ther situation. Pitch, howeVer,,
ie genebaliy accebted.affhaving the greetest importancelf

with duration and fﬁtehSity usually serving as auxiliary

\‘ .‘ LR . \
i X .
’ > ,

-
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‘f1nformat10n O SR Tw‘“ : t:;v‘>'1°;5és ‘

LIn oppos1tﬂon to tone ]anguages there are what are g

j"‘»"."often referred to~as 1ntonat1on Ianguages Th1s, however, is

‘a\

iti;a m1snomer s1nce v1rtua11y a11 languages of the wor]d use

U

o3f‘1ntonatlon 11ngu1st1ca11y Bol1nger (1978) 1n hls survey,v’

q7':reference to tone 1anguages and non tona] languages

:fment1ons on]y one 1anguage, Amahuaca (eastern Peru) that“-'
”thwhas been descrwbed as hav1ng qo 11ngu1st1ca11y contrastwve 47>'

E e P
‘;1nt°”at1°n5 Consequently, the preference here is for ff

s Intonat1on as w1th tone, has been l1tt1e stud1ed unt11

e |- R
'*a{frecent]y Many of the reasons for th1s a]so app]y to the £

ljfiqﬁrstudy of tone The prob]ems 1nvo]ved W1th study1ng

Jfg'texactly what const1tutes 1ntonat1on, how to d1st1ngufsh the 5]<Ig

ffg!5f11ngu1st1c uses of 1ntonat1on from the para11ngu1st1c,‘”

<

“¥1ntonat1on are/seen in the d1ff1cu]ty w1th determ1n1ng t.‘u L

L
/w

!

:ﬁffdeterm1n1ng what 1s the relat1ve 1mportance of 1ntonat1on f

fvxs a- v1s other ]1ngu1st1c dev1ces {e. g' che syntact1c use

‘{;of part1cles, see below p 412-),:and 1n estab11sh1ng the

"Jrelat1ve 1mportance of d1Fferent types of 1ntonat1on
: ns

Wh11e most 11ngu1sts may have an 1ntu1t1ve not1on of ‘“ng

";‘what 1ntonat1on 1s, a g]ance through the 11terature turns up

ftifa?w1de1y vary1ng def1n1tons These def1n1tons pange,‘from the

: r"1ntonat1on ‘as:

\, y

“;fs1mp1e (as above)'"11ngu1st1ca1]y re]evant use of p1tch at
'the sentent1a] (out actua]]y clausa]) levet"* to the: more

”rcomplex .such as &hat of Crysta] (1969) who def1nes _';



Vi

;“not a s1ngle system of contours, levels, etc;\but aé1f%f5;:
:fa complex of features from d1fferent systems tOne,, '
-,p1tch range and loudness, w1th rhythm1cal1ty and
Thtempo closely related (p 195) |

w’fWh1le preferr1ng an analys1s closer to that of Crystal than

'fthe less complex one offered'above for the purposes of thwsv”_'

'-gfstudy, the s1mpler def1n1t1oL \H.e,,the l1ngu1st1cally _7

'p"relevant use of p1tch at the se\tent1al level)1s suff1c1ent

o fTh1s is poss1ble for a number of reasons,\ch1efly 1n that_f~"m"

1t_p1tch or changes 1n fundamental frequency, as d1scussed

hJabove, are generally accepted as be1ng the maln v

"}fman1festat1on of tone or 1ntonat1oh th1s 1s espec1all true‘

N

.fof the partlcular env1ronment exam1ned 1n the exper1ment

s conta1ned in th1s thes1s The d1ff1culty surround1ng thef“\i

J :f:d1fferent1at1on of l1ngu1st1c and paral1ngu1st1c uses of

hhlntonat1on for tone)lls also not pert1nent for- th1s study,;nfg‘;j

: s1nce 1n e1therQusage 1ntonat1on when manlfested as af;,f_-

Q3jtresult of the use of change 1n fundamental frequency

v7p1tch phenomenon 1s the result of the same phy51olog1cal
"“fact1v1ty ( ' the frequency of the v1brat1ng of the vocal*t
*folds) ¢_"a ‘yﬂw'p;°‘~ j‘ g“_-g“; v.;.”zlﬁ

It 1s th1s phy51olog1cal act1v1ty that 1slthe root of

tthe present problem for \as ment1oned tone also 1s the ;ﬂ?‘ G

‘7(Immed1ately one can see the potent1al for problems when jf°t_'t"

‘douest1ons ar1se »wh1ch takes precedence, tone or 1ntonat1on _g_‘



| *,fhow is amb1gumty resolved if 1t occurs, does the re]at1ve

«~\

W‘1mportance of d1fferent acoust1c cues for tone vary 1n‘

':fcontext of d1fferent 1ntonat1ons,.and SO on. Essent1a1]y, L

BT

H,these quest1ons dea] w1th the 3nteract1on between tone and
\

i f1ntonat1on, and obv1ous1y there must be an. 1nteract1on and

u~they can: be 1nvest1gated from a var1ety of po1nts of v1ew -t”;

. ./‘

7from phonet1cs to semant1cs _ »
It 1s genera]ly observed tha& 1ntonat1on w1]l take» _f

/hprecedence over tone,lthat 1s,rtones w111 be mod1f1ed by

’ fj1ntonat1on rather than the reverse (Chao, 1968). One

"'f3;examp1e of th1s 1s downdr1ft a phenomenon present 1nnmany""

'ffAfr1can tone languages In th1s s1tuat1on a h1gh tone near

'*the end of a declarat1ve Dhrase w111 be rea11zed not on]y at

“rffja 1ower p1tch than 1t was- at the beglnn1ng of the/sentenceyr;“” o

/

/

s7ifbut a]so poss1b1y lower than a Iow tone appear1ng early 1n fﬂd

"‘the sentence .jfﬁ‘f*g/;'~f
R : /“‘"‘

Wh1]e there has/been an 1ncreas1ng amount of~fésear0h;thﬁf"t
‘ts.done on tone ]anguages, 1nclud1ng at the 1eve] th:‘f,ff"

fexper1menta1 phonet1cs, th1s work has Focussed on°tdnes in'

c1tat1on form 1 e., as spoken in 1so]at1on or on tone

vVIjsandh1 ( Sandh1 .1s a term drawn from morpho]ogy wh1ch

T*?refers to Jo1n1ng processes, 1n th1s context "tone sandh1

?hrefers to the 1nfluence adJacent tones have on each other )ff

\([

.1tffxvery l1tt1e research has actua]]y been done on the htf'

i :1nteract10n between tone and other prosod1c phenomena, mosti}'

bi:1mportant of wh1ch is. 1ntonat1on



Before deSCribing tn‘detail the research done on th1s‘3b

fyifor Chlnese, and that relevant to the present research a-

”-‘fbrwef d1scuss1on of. certa1n of the nnre genera] observat1ons_"

"’eare cr1t1ca1,.as opposed to reg1ster tone ]angua es

- w111 be presented Most 1mportant of these observat1ons ts ‘fV;e"

that 1ntonat1on w11] not usual]w change the shape of a tone N
oL / :

"htbeyond recogn1t1on (Chinese 1sthat P1Ke (1948) cal]s a

COﬂtOUP tone 1anguage 'where Pi ch movement and d1rect1on 5]7” ‘

'““ftones are general]y ]eve] 1n c1tat1on form but the relat1veﬁfp.”

f,he1ght s of 1mportance ) What has most genera]ly been

‘7;“observed is that rather than the shape of the tone betng

*drast1ca11y a]tered the ent1re tone may be ra1sed or yedfl~
:lowered Th1s, however ‘1s not the case 1n a]] contexts An :

"”env1ronment where the shape of the tone 1s observed to

chhange 1s sentence f1na1 p051t10n where d1st1nct1ve

“[’ytnntonat1ons may be man1fested 1ater in the sy]labte, after'rhit“t

kv@hthe tone (Chao, 1968 : o{ may a]ter the shape of the tone

tfif']eve] tone It has also been general]y noted that sentekv

“ftff1nal 1ntonat1ons w111 be man1fested pr1mar11y by p1tc2;{r
N

_ d:Th1s a1terat1on may,lfor example, see a r1s1ng tone lowered.”"

"‘by a fa111ng 1ntonat1on, to the po1nt of approx1mat1ng a. ;:j;_h

m“ﬁwhereas 1n other sentence env1ronments there may be greater.;e"

;fnujuse of duratton or 1ntens1ty e ﬂ1;33'.f;fhh"g,/[7'”

| One of the ear11est 1nstrumental 1nvest1gat1ons of tone"
lﬁand 1ntonatton 1n Ch1nese was Chang (1958) done on the t'vnik;n“

| "hd1alect of Chengdu,.spoken 1n the prov1nce of Szechuan fIn _ryra,

‘,“ﬁChengdu a sub d1a1ec§ of Mandar1n 1s spoken, however Ttaﬁz,;;t

E R o



"var1es from Modern Standard Ch1nese,~(MSC the d1a1ect of
’:“the Pe1k1ng area) in: 1ts tbnaT system Bot\ have four tones,'

‘f_however Chengdu tones are 1) ‘mid- r151ng,, % mid- fallvng, 3)t’

ik ,h1gh fa]l1ng,d4) Tow fall1ng r1s1ng Dpposed to these are

li;%;;ﬁ_l

"':tf{h1s she d1v1des 1nto f1ve Teve]s, 2)

l#‘vfash1on (See beTow )
T;factors ft) the p1tch leve] on wh?c

. f5d1v1ded 1nto w1de med1um and narrow and 3):’

ifvthe f1na1 syTlabTe The p1tch Teve] 1s cTa1med to: hahb

; ﬂMSC 1) Tevel, 2) r1s1ng, 3) faTT1ng r1s1ng, and 4) fa]l1ng

The 1mp0rtance of Chang s worK as perhaps d1m1n1shed bye“;,"

the fact that 1t 1s based on data from one aged 1nformant

’ ??:},and by pr1m1t1ve research techn1ques, 1t 1s however, of
”'11nterest 1n that her results have been corroborated by

sother. more soph1st1cated research 1n at Teast a genera]

S

e

Regard1ng ﬂntonat1on,’Ch Qg determ1ned three 1mportant T

Cjthe sentence s spoke(ﬂ3f"ﬁ

p1tch range,_.f;iuf.

4 fh 'def1n1te re]at1onsh1p to the type of sentence Chang has \<\;i;ifd

‘.; d1st1ngu1shed seven sentence types based on 1ntonat1on and

Iy

;._rtexpress1ng d1fferent emot1ons or att1tudes,,such as e

ef’annoyance, surpr1se or contempt It 1s also c1a1med that

"a.fp1tch range can therefore be a cTue to the emot1onaT state s

" d;of the speaker The narrow range was observed to have the

”;bfa111ng nature>\These are summar1zed 1n Chang p 8

h;tendency to fTatten r1s1ng ‘or faTT1ng tones

‘The' perturbat1on o\\tones 1n sentence f1naT pos1t10n ;r,:;

but

”occurs accord1ng to whether the 1ntonat1on is of a le1ng OP_T;:A‘-

‘7'br1ef1y. r1s1ng tones are-made Tevel under the 1nfluence of fa:

e,effects onv’fab"



a fall1ng 1ntonat1on,\and fa111ng tones are leve]led by a

»y r1s1ng 1ntonat1on The percept1on of r1s1ng and fa111ng f"”

‘t: the descr1ptlons offered by Ho (1977) T

oo %

pe

tones apparent]y rema1ns unaffected by concomm1tant changes";

VL

in 1ntonat1on = -ft ﬂw. : “‘\ &V*'I :-.Q;‘

These two 'tunes are used for d1fferent sentence typesr‘u

and together w1th changes in 1eve1 and p1tch range are seen

”nf‘to const1tute the 1ntonat1on of the sentence Chang is not

exp11c1t on th1s, though she does state that the type of

:g,1ntonat1on 1s 1nd1cated by the f1na1 sy]]ab]e The type of

'_1ntonat1on (1 e, r1s1ng op fa]]1ng) assoc1ated w1th

d1fferent sentences types by Chang does not ent1rely match

R

o Vance,(1976) suggested that changes 1n sentence f1nal

contours m1ght not be the resu]t of a tone/1ntonat1on 2

'“1nteract1on but m1ght perhaps be convent1ona11zed

Kratchov11 s (1968) f1nd1ngs on Mandar1n regard1ng the

t_effects of stress on tones 'accord1ng to Vance suggest that”h

each tone has a stressed var1ant However Vance argues that’

th1s wou]d not be the case for sentence f1nals in Cantonese;»‘t

s1nce there 1s no tone sandh1 1n Cantonese 1n th1s '
. Lo :

env1ronment So the poss1b111ty of 1ntonat1on 1nteract1ng

‘/w1th tone does ex1st and wou]d be espec1a11y problemat1c 1n73‘;

Hong Kong Cantonese, s1nce th1s d1a1ect has four }evelf"

5-_ tones Vance, therefore, des1gned exper1ments to 11) test

for poss1b1e effects of 1ntonat1on on tones{ and 2) see 1f
pred1ct1ons concern1ng poss1ble confus1ons, based on the

f1rst exper1ment would actually be borne out ‘aeﬁs\'



AN

- perceptuat eXpertment
N ~ The first eXper1ment 1nvo]ved thr'e d1fferent sentence
‘_contexts 1) with the ‘test word.in med]“l pos1t1on-of a
declarat1ve sentence, 2) p]ac1ng the test word in f1na] |
pos1t1on of a dec]arat1ve sentence thls conte;t 1nvolved
two sentences, the f1rst of wh1ch was; to ensure that the
test word was. old -or g1ven 1nformat1on thereby m1n1m121ng_

the poss1b111ty of contrast1ve stress be1ng useq The th1rd'

‘*;lcontext placed the test words in a contrast1ve s1tuat1on

' Th1s exper1ment d1d show that 1ntonat10n can have av
.lower1ng effect on sentence f1nil/tgnes 1n Cantonese th1s.
o ‘was the case for four of the f1ve subJects The f1fth v
“~subJect apparently had some d1ff1cu1ty in comprehend1ng thed‘
-exper1ment Contrast1ve stress, however 'seemed to have only
~la m1nor effect on the fundamental frequency, and 1n altl ‘
hbcases relat1ve p1tch re]at1onsh1ps ‘were ma1nta1ned Based on:
the assumpt1on that re]at1ve p1tch is the sole or at least
-tpr1mary, cue for tone in Cantonese Vance proceeded w1th his.
second exper1ment to test - for confusab1l1ty of tones The'U”
'st1mu11 for th1s exper1ment were made’ by tape sp11c1ng, to;,“
‘1nterchange test words from the d1fferent contexts in |
.erxper1ment one | R | | ‘
“In- genera] thevresults bore out Vance s pred1ct1ons_,t
'about confusab1l1ty, and re]at1ve p1tch d1d seem to be the ‘
'hypr1mary cue for tona] d1st1nct1ons Not all of h1s resu]ts
'are ‘SO eas11y exp]a1ned however In the case of ]ow tones

b"fﬂthere cou]d well be other cues 1nteract1ng such as durat1on



o , N .
or. that subtle d1fferences in the fundamental frequency K

/

Y :
.contour m1ght have a]lowed for er1er d1scr1m1nat1on This

latter notion is f1rst suggested by Abramson (1962) as a

z.,m

poss1b1e solut1on for a problemat1c aspect of tona]
phenomena,ln Thar‘ however h1s worK was done on c1tat1on
]forms’ AS‘Vancekpo1nts out these subtle var1atuons could V
'bwell d1sappear in connected speech It is 11Ke1y that any
'strong codc]us1ons shou]d be postponed pend1ng further ,'
.research;, since the number of tokens used in Vance s
,exper1ment are too few to use as a- bas1s for conc]us1ve

Judgements v ‘

Vance s resu]ts ‘do 1nd1caterthat sentence final tone
lower1ng does occur in ord1nary dec]arat1ve sentences, and
he suggests that L1eberman s (1967) breath- group hypothes1s
would account , for th1s (The breath group hypothes1s
. suggests that\éentence or- clause f1na1 1ower1ng of the
fundamentalerequency is'a resu]t of a decrease 18 the-"h
wsubgtotta] pressure It. 1s therefore cons1dered that this
rfphenomenon is. the‘result of 1nnate phys1o]og1ca1 cond1t1ons o

For e]aborat1on, see L1eberman (1967) for a cr1t1que of

"th1s hypothes1s, the reader is” referred to Ohala (1978) )

“'H1s resu]ts also 1nd1cate that th1s lower1ng may have an

effect onv1nte]]1g1b111ty, though tonal d1st1nct1ons are
fprobab]y not usua]]y neutral1zed It 1s obv1ous from Vance’'s
vresearch that more work needs to be done part1cu1ar11y on |

lthe perceptual aspect of th1s phenomenon

10 -
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Research on'Mandarin

-One of the more pr011f1c researchers in th1s area/has s,

been A1chen Ting Ho. (1976a, 1976b, 1977). Ho has carried out
worK on citation form tones, tones interacting with: 3

different types of intonation; and the effects of = |

,’ ammat1cal structure on the realtzat1on of tones.
Jo (1976a) contrasted the four tones of MSC 1n_.
_dwff rent segmental and grammat1ca1 env1ronments The(u
h effec's of tone sandh1 ‘were controlled by p1a01ng a‘fourth.
tone werd (usua]]y /r1en/) before or after the test. words
depend1ng on sentence structure A corpus of six sentences
was recorded by f1ve Mandartn speakers Measurements were
‘done for fundamental frequency at three po1ntsof the\
tfsytlable nuc]eus, beg1nn1ng, m1dd1e, and end (and any
| 1nf1ect1on po1nts) as we]] as’ for durat1on Means wereff‘ .
”calcu]ated and compared for "each of these env1ronments o
| Overatl ,1t appeared that both 1ntonat1on and
’grammatjcat functton have a def1n1te 1nf1uence on tona]_
contoursxbut‘ as ‘before, the bas1c shape of the contours,
'i,: .‘1eve1 r1s1ng, fa111ng r1s1ng, and fa111ng, are- more
1ess ma1nta1ned In env1ronments w1th a fa111ng

1ntonat1on (sentence or clause), tone contours of test 1tems '

' 'were found touhave_a igher fundamenta] frequency sentence

hinittally, somewha” 1ower med1a1]y (clause f1na1){ and lower
'st111 for: sentence final sy]]ables Th1s aga1n wou]d f1t

: w1th L1eberman s breath group theory
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‘ The 1nfluence of r1s1ng and. faTT1ng 1ntonat1ons in
‘ksentence f1naT pos1t1on was aTso exam1ned in Ho (1976a)
Str:ct}y speak1ng, the_exampTes,of-r1s1ng 1ntonat1onﬂwere
ndt_sentence'finaT; as phrases having ajfinaltquestionr'
particle werevused. Therefore, the'comparison'is'betwéenl'
X;;;# (faTT1ng, declarat1ve) and X VTQ#JTrising questiont.f

_Analys1s of the fundamentaT frequency showed that all tones_'
A~except “Tone 3 started and ended h1gher in frequency 1n the
env1ronment of a r1s1ng 1ntonat1on Tone 3 aTso started

| h1gher but ended lower in th1s env1ronment and the_Tow .

'_ po1nt of the d1p was cons1derab1y h1gher o

| - The generaT f1nd1ngs here are not in accord w1th Chao
(1968, p. 44) who cTa1ms that these 1ntonatlons affect onTy
the Tast syTTable and even in that syTTabTe appear to bev
ﬂadded-after the tone. (In fact Chao consqders these two
.sentence f1naT contours to be grammat1ca1 part1c1es ) Nor do‘
“they agree w1th Abramson s (1979) f1nd1ngs for Thal, wh1ch
Ttwnd1cate that the_"term1na1 Juncture is carr1ed pr1mar1Ty
:by the part1cTe, where such is present ) . Cel e
In the env1ronments where Ho- cons1dered grammat1ca1j
yfunct1ons she found the fundamenta] frequency to be . h1gher
Htfor all tones in. an, env1ronment not conta1n1ng an emphat1c
’Amod1f1er as compared to sentences w1th an EMPH (X : #VS(;;
f;_EMPH X __#). One other 1nstance of grammat1ca1 1nf1uence wasr
fcons1dered that be1ng the effect of a preced1ng

'}demonstrat1ve The two env1ronments compared here were #

‘_DEM :vx,VS» #t"X. Ln thjs case,the change‘1n,fundamenta1



‘fnequency was not uniform for all tones. Fundamental'

~ frequency contours for Tones 1 and 4" start h1gher when
preceded by a demonstrat1ve than when not however the
reverse 1s true for Tone 2 and Tone 3 i.e., the fundamental
,‘frequency starts Tower when preceded by a demonstrat1ve 'The<'
" range of the fundamentaT frequency 1s therefore w1der for
' eTements foTlow1ng a demonstrat1ve than those 1n sentence
initial position. | |

C .

Ho also found syllable duration to be affected by

- grammaticaT"structure.‘FOr example, in‘aTT cdses ‘duration
was greater forveTements preceded‘by‘a'grammattcal marker“
(whether EFPH or DEM) than ‘those not.. In the .case of faTT1ng ’
and’ r1s1ng 1ntonat1ons in- sentence f1naT pos1t1on Tone 1 |
| and Tone 4 were longer when assoc1ated‘w1th a faTT1ng
'tntonat1on “whereas Tone 2 and Tone 3 were Tonger in the
'riSTng eny1ronment PerceptuaT exper1ments were not done" ‘to
' determ1ne whether changes in fundamenta] frequency or:in
‘ﬂ_durat1on were the more reTevant cues, 1tt15-assumed on.then .
bas1s»of other research (as d1scussed-aboyeftthat pitch ts

the - more important. cue.

'-Q Ho (1976b) deals pr1mar11y w1th c1tat1on forms,'

"w\c‘attempt1ng to determ1ne the amount of tonaT var1at1on_

"Tassoc1ated with the segmenta] structure of the. syTTabTe
‘ATso exam1ned however .1s the effect of sentence S } .
'-env1ronment ‘which was compared to that of segmental |
cons1derat1ons The 1mportant resuTts reported here deaT'

f1rst w1th tone range, then w1th the effect_oftthevvoweT,and:'
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'\\ . N
e B 3 .
. \

Epreceding‘consonant‘ ('Tone range refers to the entire
fundamenta] frequency range - 1n whvch a given tone may be
produced ) Words in citation form were found to.have the .
widest ‘tone range,’ in the order of Tone 1 to Tone 4, with
Tone 4 hav1ng the w1dest range Th1s order changed*somewhat
in sentent1al env1ronments, howeyer it was the locat1on of
the tone on the frequency scale*that varied more, rather

~ than the actual range of ‘the tone. \ |

Regard1ng the. degree of 1nf1uence of the three factors,"
preced1ng,consonant, vowel, and sentence env1r0nmentf

, tonal shape,‘it was determined'thatdsentence environment has,
the greatest effect fotlowed»by vowe | type.and_then" |
preced1ng consonant o o B R

Ho (1977) reports on 1nvest1gat1ons into the acoust1c

Aparameters of three types of 1ntonat1on declarat1ve,_
1nterrogat1ve, and exc]amatory, and exam1nes the 1nf1uence:
'of 1ntonat1on on. the- four tones in sentence f1nal pos1t1on

To do th1s, a sentence frame of f1ve words "tse Ke tsi

' si'nianf;;~", (This word is pronounced - t);'was used; th1s'
cho1ce was governed by the fact that the. sentence can be.- _
a1d w1th each of the three 1ntonat1ons, and also that each _
word carr1es a tone four (except ’Ke . wh1ch 1s aton1c)

‘thereby neutra11z1ng the poss1b1]1ty of 1nterference from,"

lvtone sandh1 ‘To 1nvest1gate the effect on the fana]

: syltable two CV-structure. sy]lables Were used;\(kt, pa/ |

These were chosen on the basts that both ex1st as, d1st1nct'

llex1ca1 1tems us1ng each of the four tones The sentences

A

— - A
. ‘ . AN
. \

. . \
- AY
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(24 in all) were recorded by six subjects. The test items
(all words in all sentences, as well as the sentence final
words in c1tat1on form) were then measured for fundamental
frequency at three po1nts. beg1nn1ng, m1ddle and end; for.
duration, and for amplitude. Mean ‘values were then
calculated and compared. . . ‘
Hd' s data aga1n shows the fundamenjal frequency of
'tones to‘be influenced by tntonat1oq. The exc]amatory
intonation had_the effect of raising the fundamental |
'frequency for the;entire/éentence, as_did the interrogative
fntonatiOn, though to a lesser extent. The overall
fundameﬁtat frequency was 10West for declarative sentences.
Exclamatory and 1nterrogat1ve 1ntonat1ons also had the
e o effect of rals]ng the fundamenta] frequency in
7*sentence,f1nals whereas the dec]arat1ve 1owers the
‘fundamental The fundamenta] frequency was a]so found to be
mod1f1ed by word pos1t1on as were .tone range, ampl1tude,
‘and duration These 1atter were also affected by intonation.
Concern1ng durat1on, it was found th at pos1t1on within
the/geﬁf/nce had a greater effect than did: sentence type
(i.e., 1ntJnat1on) However durat1bna1 d1fferences between
the three sentence types were greatest for words in f1na1

, o S L
. - - position. . e | o : -

-

o

‘Much of;Ho's data consists of avejage’yalaes/of the

//

four tones S1nce the tones are a]] djfferent and. d1st1nct

>

these values are mean1ngle§_ However , she also presents an’

o

'\/{” N //‘_

o analys1spof/the/lpdfdeual tones; as affected by'the,threeg,

¥

T SN e

/ . I : . e .
. . v ' B RN
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intonat{th'in’sentence final position, and compares these
to the words in citation form. From this viewpoint, it is
" seen that intonation has definite}y modified the tones, both
in relative height and {n shape. For all tones, the relative
height.'by type of intonation, is as follows:\exclamatory is
hiéher than interrogative, though only s}ightlyi this in
turn is higher thad the citation form, which is higher than
the declarative. This is the case throughout, except for,r
tone four, where the endpoiht,of the exclamatory is below
rthat of the interrdgative The d1fference in relative he1ght
is greater in all dases at.the end than at the beg1nn1ng,
shOWihg that intonation has:also had an effect on the shape
of the tones, thot;gh Ho points out that the cortours do not
change greatly from the citation forms. In th1s exper1ment
then, SOme small measure of support is found for Chao s
(1968) assertmon; detalled above (p.6). j _

| One final, and potentially serious, criticism of Ho's
experimenf perfains to her sentence frame and test words;‘y
HWhrle ;he has c]afmed fo be Working on Mandarin, her‘earrier
psentence appears "to be Ta1wanese, sihée she has not stated
which orthograph1ca1 system she has used, this is hard to.
-verlfy The probﬂem is compounded by her two test words,’
-/K1/ and /pa/, of which /K1/ certaln]y is not Mandar1n
A relatively large amount of research has been
4‘conducteg in the Soviet Union, most.ofvwh1ch is unavailable
‘1n'the_west.,Rumjancev'(1§72),conducted a number of\

."experimehts on tone, intonation, and the_interaptidn of the



:_two Lyov1n (1978) subJects th1s book wh1cﬁ has never been
't_translated or, made ava11ab1e 1n the West to a Tedgthy

1rev1ew for the benef1t of those among us who for one reason ’_i

'-"or another, do not have access to the Russ1an or1g1na1

The f1rst part of RumJancev s book deaTs w1th tones in

L&

"the1r citat1on form and w1TT be d1scussed here onTy

;.7?br1eny, the second part reports on a number of exper1ments

:foricharacter1st1cs 8? d1fferen
“']g1nteract1on of 1ntona110n and morphoﬁog1ca1 dev1ces forn"tn

‘Vfﬂmark1ng syntact1c structunes h/gs,e__qt»" L

'ﬁ511nvestgat1ng the 1nterp]ay of var1ous prosod1c features, the’”"

-fdntonat1ons as weTT as the

oAl ) A

By vary1ng the durat1on of c1tat1on syTTabTes, the'Tffﬁ

“*5,follow1Wg confu51ons of tone 1dent1ty were ev1dent

”*5perceptua1exper1ments Tone 4_1s confused w1th Tone 1

iﬁgRumjanoev suggests th1s 1s due to both of them be1ng an’ the 5?

‘T”?gfﬁsame reg1ster,.at Teast for the1r start1ng po1nt Tone 4 is

'nf!ﬁtmore eas11y recogn1zed than Tone 2 because 1t faTTs more de

;f;rap!dﬁy than Tone 2 rtses Tone 2 can be confused W1th Tone ps;,

w'Tf_aJ; espectaTTy 1n case of shorter durat1ons, s1nce the r1se

tjxf1s then m1n1maT Tone 3 1s somet1mes confused w1th Tone 4

:f{;s1nce the 1n1t1a1§port1on of Tone 3 1s s1m11ar 1n shape to .

”“:Tone 4, even though of a@d1fferent reg1ster ampl1tude

' fd~,apparently played a cr1tlca1 roTe.1n th1s case Tonev3~

: T",also at t1mes mtstaken for Tone 1 thts occurs in cases

. _7»,... =

: ffwhere Tone 3 was Tacklng 1ts 1n1t1a1 fa]T1ng port1on

By means Of recogn1t1on eXper1ments based on thel Rt

ot erasure of 1n1t1al consonants 1t Was conc]uded that thesegt~'
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f'_although vo1celess, could a]so poss1bly conta1n cues for
"’tone 1dent1ty RumJancev unfortunately does not prov1de
7.'deta1] on’ the nature of the st1mu?1 used Lyov1n however

tcspeculates that the trans1t1ona1 port1on of the syllable

between the 1n1t1al consonants and the vowel, may conta1n 3

= ;some k1nd of cue’ desp1te 1ts br1efness Support for th1s

-not1on 1s offered v1n that cues for p]ace of: art1cu1at1on of"5
hthe preced1ng consonant can be found 1n th1s trans1t1on 'Adﬁ'
A;general conclus1on at th1s po1nt 1s that cues to. tonal '

’j1dent1ty may be conta1ned 1n al] parts of the syllable

"’-Reg1ster features howeVer shou]d be cons1dered unrelﬁable,“v

© AR

'vf’reports RumJancev s general observat1ons as be1ng qu1te

:Thelps to 1essen the load on p1tch or1ented’j1ntonat1on)

*[out of context s1noe these are relat1ve to the 1nd1V1dual
";vo1ceq’( Reg1ster refers to the overa]l p1tch 1eve1 of the _dr

:sentence )

RumJancev d1sputes the not1on that 1ntonat1on 1slu/r,~

:ﬂ?solely,‘OP even pr1mar1]y t1ed to p1tch and contends that
_fampl1tude and durat1on can both p]ay a prom1nent ro]e,f

’rﬁpart1cu]ar11y 1n tone languages, where p1tch 1s the main cuetrr
'hffop the - tones (It “can be added here that the ex1stence of
vld?part1c]es in: tone Tanguages such as Ch1nese and Tha1 erzh

"rexpress grammat1ca1 ?unct1ons and att1tud1na] concerns aTSObW

In terms of sentence 1ntonat1on in MSC however Lyov1n T

-

\fclose to those noted abOVe Spec1f1ca11y, when the p1tch

o

'ffeatures of 1ntonat1on m1x W1th those of 1ex1ca1 tone Ihehiﬂ?

o fh_contours of tones are bas1ca11y 1eft 1ntact ‘reglster fh;;f&f*’



features are, however 's1gn1f1cant1y affected Also noted 1s “f

the occurrence of;"post tona] stretches of phonat1on " wh1ch o

7k',corresponds w1th Chao s observat1on that 1ntonat1on ‘may.

occur. after the tone of the sy]]ab]e (see Chao, 1968

RN

A]though RumJancev has apparently argued that durat1on'f"

- and amp11tude are’ 1mportant cues for 1ntonatlon, in terms of._

f‘:v[sentence f1na] 1ntonat1on and spec1f1ca11y 1nterrogat1ve

'4;:and dec]arat1ve 1ntonat1ons, he does COﬂf1Pm that DTtCh

thevpr1mary-cue KLyov1n 1978 p. 148) Here aga1n 1t

Vi*hargued that bas1c contours are not norma]]y s1gn1f1cant1y

‘affected but reg1ster and steepness of r1se or fa11 of
:;contours are. Furthermore, the s1gn1f1cant part of the

2

”'5fﬁh1ntonat1on is 1oca]1zed 1n the 1ast accented sy]lable Ct,erff'7

”13,ton1c sy]]able) and reduced syllab]e,;(il part1cle whenstt?i

'7gr;present) Th1s was: determ1hed by 1nterchang1ng the f1na1 fff

"tddeclarat1ve str1ct1y on the basws of the 1ast word Of

}‘V_leudged to be natural by the subJects

'f{word of dec]arat1ve and 1nterrogat1ve sentences Sentences‘f«a

'f“hwere Judged'by nat1ve 11steners as be1ng 1nterrogat1ve or'f;'xft

fi1mportance also 1s that these man1pu1ated sentences were o

R

RumJancev also 1ooked at what Lyov1n has cHaracter1zed
df;éf. nonterm1na]“‘versus utterance term1na1 1ntonat1on, and
'*i?the effects of these on tones Non term1na1 1ntonat1on often tiv
;~h“1s the marKer of subord1nate dependant clauses,‘utterance
f term1na1 app11es\§o 1ndependent c]auses In MSC dependent

L fc]auses are ob11gator11y marked as such morpholog1ca]]y,'and7;f



.prﬂ fdependent c]ause can weaken

ycan therefore aTso stand as i

'fac111tated exper1mentat1on

A number of types of dep

‘:“and compared to. 1ndependent c

”cTauses, very T1tt1e d1fferen

had the same nonterm1nal 1n

":features occur on the f1na] ‘W

‘_durat1on“1ncreased amp11tude

determ1ned that the presence

bﬂnonterm1na1 1ntonat1on i,

l

:esubordlnate is never 1dent1ca
;;hclause Furthermore, in' terms
'”iicharacter1st1cs,:espec1a1]y P
”trwas found between th1s non te

1nterrogat1ve 1ntonat1on desc

As for the effects on p1

jvfthe utterance term1na1 1ntona

'Afgreater degree of d1stort1on

o fth1s 1ntonat1on, very often

. 'I.

- ;ma1

v o _'ma -

'f’between Tone 2 and Tone 3 syT

A number of other 1ntere

3RumJancev for exampTe whethe

A

woqu overr1de or weaken

o (Ch1nese makes use’ of a numbe

f'ﬁfulf1ll syntact1c funct1ons,x

! /

acts 1n much the same ma

.“2‘0:
ndependent c]auses Thjs_{;n‘ :

Tl

endent cTauses-were‘exam1ned
Tauses Among the dependent

ce 'was found 1n 1ntonat1on, aTT
tonat1on features .These"

ord and are ‘1ncreased e
_and ra1sed p1tch It was aTso E

of a conJunct1on w1th the jﬂ

but-not neutra11ze,-theyb

.

the 1ntonat1on of the;:]iﬁf”
1 to that of the pr1nc1b1e e
of the acoust1c ,i’ji |
1tch very T1ttTe d1fference

rm1na1 1ntonat1on and the-
4 . B . ; N

r1bed above '

tch features of kecha] tones,,
t1on apparently causes the
The p1tch Tower1ng effect of
neutraT1zes the contrast |

Tables (Lyov1n, p 153)

st1ng quest1ons are treated by _'

roor. not the quest1on part1cle‘3vu

1nterrogat1ve 1ntonat1on
r. of d1fferent part1cles to
1n th1s part1cu]ar 1nstance,

nner as the sentence f1na1 hC ‘
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\(

p{Jn Canad1an Eng11sh ) D1fferent eXper1menta1 te t" WéFé»

k’fyused to try to- arr1ve at an answer to th1s quest1on and

,,oppos1ng so]utlons resu]ted Lyov1n p61nts to methodolog1cal

-

,‘_td1ff1cu1t1es 1n a]l cases, and although RumJancev argues for

_f tthe pr1macy of 1ntonat1ona1 markers, 1t is apparent that a

:more soph1st1cated exper1mental techn1que is needed
Lyov1n po1nts out a number of other fau]ts W1th
;ﬁRumJancev S: book The most ser1ous of these are the‘_-‘”

,f'omm1ss1on of deta11s on methodo]ogy for most of the'y‘

‘”tfexper1ments reported and the absence of 1nformat1on

: perta1n1ng to the subJects used Both types of 1nformat1on -

’ 7are essent1a] for anyone 1nterested 1n repttcat1ng

1&?RumJancev s work

RumJancev s f1nd1ngs are 1mportant and of 1nterest

hrfthough 1n that they do conf1rm or correspond to the resu]ts

'-t;jof others,mRumJancev has also broKen cons1derab1e new: ground

f1n h1s research and left d1rect1on for much worK to be

Whether p1tch is- always the ma1n character1st1c of

l ”t5i1ntonat1on may be arguabte In sentence f1na1 pos1t1on

1however i1t does seem reasonabte enough to be11eve that th1s "”

;‘ﬂf1s the case It 1s apparent too,»that sentence (or ctause)

;”-itltones,'and th1s effect 'wh11e man1fested ma?n]y in. a change

fftna] 1ntonat1on does have a d1stort1ng effect on ]ex1ca]

l

gh'of reg1ster ,can affect the shape of tones The degree of

"ff‘change of shape 1s usua]]y 1nsuff1c1ent to cause amb1gu1ty, :ff’

*howeyer th1s can and does happen It;seems obyjous¢that_the.ty
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‘fdegree of change wou]d vary w1th the s1tuat1on,,and 1s to a"'
icertaln extent dependent on the att1tude of the speaKer A

}hmore extreme change would 11Kely be assoc1ated w1th a

"y,stronger or more extreme emot1on

Th1s chapter const1tutes a rev1ew of exper1menta1

"‘_research done -on the 1nteract1on betWeen tone and 1ntonat1on“ 2

R

- :1n tone ]anguages,'espec1a11y Ch1nese It 1s a fa1r1y new"'
Ffarea of research and consequently thé body of research done o
"t thus far is- small Most of the research has concentrated on.
:txthe speech productlon aspect oﬁ th1s 1nteract1on, W1th aitjfdv
‘ffcerta1n amount hav1ng been done on percept1on General
\5resu1ts have 1nd1cated that the shape of contour tones s
ﬂjfnot usual]y d1storted 1n a- s1gn1f1cant manner, though the

si,reg1ster of a tone may change Th1s is, not the case’tnv7*

. e .
_;sentence f1nal pos1t1on however where 1ntonatlon can and

A”“‘does have the effect of perturb1ng the shape of tones.:lt ts

'poss1b1e that the perturbat1on be suff1c1ent]y large that

’"7,tona1 contrasts,_such as between tones 2 and 3 may be:

;e

"neutraJ1zedtvk



11 "M“ethodology | N
Ev1dence from speecH product1on researcw has shown that
“tones can be d1storted as a result of an 1nteract1on with
1ntonat1on Perceptua] stud1es have 1nd1cated that th1s ;‘f

\

d1stort1on can resu]t 1n the neutra]1zat1on of tonal
contrasts As a resu]t the present study was undertaken in.
f}j': an attempt to determ1ne how much tones 1n sentence f1nal-'
. pos1t1on could be d1storted and- st111 ma1nta1n the1r‘ |
1dent1ty As shown in the prev1ous chapter,_1t is in th1s
env1ronment that tones are most suscept1b1e to. perturbat1on :i
The present chapter 1s a descr1pt1on of the methodology |
used for exper1mentatton of the response sheet used and '
the make up of the subJect pool /:,;‘ y |
A corpus of sentences was dnawn upvut111z1ng the
iLsentence frame of Ho (1977) (1n Mandar1n us1ng P1ny1n'
orthography) zhe ge za n1an ;;_ (Th1s word 1srpronounced - f_
';;e.) Th1s sentence frame was used on the bas1s that f1rst
.:"1t can be spoken w1th a number of dtfferent 1ntonat1ons and
“*f~~;—second, each word has a tone four ’wh1ch al]ows for. control
o 'b; of tone sandh1 For the%Fentence f1na] pos1t1on the.; L
syllab]es ’b1 /p1/ ’ba /pa/ and du /tu/ were chosen
There were two ma1n cr1ter1a for th1s cho1ce ffjrst that
| each exists as four separate 1ex1ca] 1tems d1stAngu1shed
on]y by tone g1v1ng a tota] of- 12 test words, each of wh1ch
.‘515 1n common usage, and second the three extremes of the
F‘iivowel tr1ang]e are represented S1nce common words us1ng a]]
‘f ur tones do. not ex1st for a]] vowe]s 1n MSC

et

ST




\that using the three extremities of the vowel ‘system would. '
bebthe‘best'aTternative;-(See TabTe 1 for a Ttstiot.teSt |
1tems ) | | | |
_ 51X of the tweTve sentences were recorded by a nat1ve _
speakér of the Pe1k1ng area d1aTect of Mandar1n (MSC) us1ng.
a Sennhe1ser MD 421N m1crophone and a TEAC A-703O tape |
.recorder monoraTTy in a sound treated room “at a speed of t5_'
‘ 1ps The fundamental frequency of the test items (sentence’f
ﬁtnal syTTabTes) was exam1ned by means of osc1TTograms
. produced by a FrokJar densen TransP1tch meter and recorded :
fon a M1ngograph 34, The osc1TTograms were segmented and |
Tmeasurements made at the beg1nn1ng,_m1ddTe,‘and end of the ‘
i;syTTabTe nucle1 of the test 1tems Mean vaTues were
’!calculatedv flrst for the 4 tones across voweTs, and - then;
_Nfor each tone by voweT - ‘k S
B An anaTys1s of., var1ance was run on these vaTues to
'determ1ne the s1gn1f1oance of vartat1on between tones and
"rep11catnons The ANOVA ‘was done ustng three factors w1th
’rethcat1ons The three factors were d
© Tome {T): the four tones of MSsC, ]evel? rising,
.faTT1ng r1s1ng, and faTT1ng o .‘ _’,'.f
Vowel (V)i the three vowels USed were /i/, /a/,.and"
, [u/}‘ uk : | o : : :
‘Segment TS): measurementS'were taken at the
”Tbeg1nn1ng, m1dd1e, and end of each toKen

’ The resuTts of the ANDVA are presented in. TabTe Two beTow

;Tand are dep1cted graph1caTTy in. F1gs ‘1a and 1b F1g. Ta"



This word is pronounced

Zhe ge zi nian. L e

N

PINYIN _ IPA. CHAR. .. cLoss
/pi/ |
/ps/ | ' nose -

¥/ % pen
/pY/ '

Koo o
CHZ R PA P

og

S

'-cértaihly,’must

]

o
o .

eight

~to pull .
:Tto'éohtrol,'to guard
' father ‘ '

~ /pa/-

/p&/
o8/
~ /pa/’

o U
P

>

/

o,
o

Bt

/ey

el
C/Ed/

L /e

o

big. city, capital

A
-

:tb read

or
£ o 6l

a

to gamble

£

’.ﬁggi

to cross

. TABLE ONE: SENTENCE FRAME AND TEST ITEMS

to compel, to harass;$: .

25
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o approx1mat1on of the effect of r1s1ng and fa1]1ng

28
shows an averaging of frequenctes for the four tones, for
‘all replicatﬁons of al]‘vowels The pattern here reflects
the typ1cal*Mandar1n tone patterns Fig. 1b.is a breaKdown,
of th1s. dep1ct1ng an averag1ng of rep11catwons for each
tone by yowe}yand segment measurement. S]gn1f1cant
differencesbare'apparent between tonesqfor'each vowel.
-Pntroducing the vaet factor creates'a s]ight’shift tn the
patterning; The. ev1dence that /1/ 1s spoken with the h1ghest
fundamentai frequency, regard]ess of tone, then /u/

"'followed by /a/ 1s consrstent w1th Leh1ste (1970) This is

fﬂ_true for all cases except f ,'where Ju/ has the

amenta] frequency and /11 has the- 10W€St average N

- beg1nn1ng and end p01nts Tone 4. a]so shows s11ght
NG

‘var1at1on as /u/ has the 1owest end po1nt nather than /a/.
// \\*x.:\_ i ' ) ‘ .
Of the s1x rep]1cat1ons; the fourth was chosen'for use '
. \ . oo
: y1n the perceptua] exper1ment as the fundamental frequency

_va]ues for the sentence final sy]lables most ctosely ' fﬁg

vreflected the mean va]ues ‘ :'\\\
To assess the amount of perceptual d1ﬁf1cu1ty that

ym1ght come about and to attempt to determ1ne what

»confus1ohs among tones m1ght occur, . a rad1ent of 9
e&per1menta1 cond1t1ons was estab11shed or each of the 4 ;éﬁ
‘;tones of each of the 3 vowels Th1s 1nvolved man1pu1at1ng ¢

‘the contour of the fundamenta] frequency of the f1na1

T

sy]lab]ewof each sentence a process descr1bed below The

, ;/;%?ff////

des1red 1ntent1on was to construoi a reasonab]e
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1ntonat1ons. or any other prosod1c feature characterized by
changes in fundamental frequency, on lexical tones. The

- modified stimuli (as well as the natura], or unaltered
_toKens) Were‘then presented to speakers of Mandarin in‘the
form‘of a recognition task. (This is exptained below. )
The various‘instruments used.in this part of the
eXper1ment are descr1bed below: /

1. M1n1computer DEC PDP 12 A, word 1ength 12 b1ts,

10 bit A/D and D/A converters operatlngﬁsystemS’

s ~and Al]tgator The Al]1gator system is written

- in 0S/8 PAL- 12D and des1gned for use on-a PDP-12 for

the man1pulat1on and presentat1on of_st1mu11 used in |
psychoacoust1c exper1mentat1on tStevenson and.
Stevens, 1978). _ , :
rt2._Tape‘recorder:'TEAQyA?7O3OJG$L.'(Frequency 1
‘ response' 50-15000 Hz”+/- 2dBf speedq1§ij95;.$/N
Lo |-

_3 AUd]O frequency f11ter Roékland 1524-01 YsTope

~

rat1o 58dB )

> W‘./".

. of ﬁrequenqy‘respons'. 4B per octave. )

_The twelve(sef ences were/pandpass filtered to,

: quenc1es below 68Hz and above 6. 8KHz,“then'

| sam d“and d1g1t1zed on the PDP~12, us1ng the Alligator -
’ system This set of sentences was then stored in an _
A111gator d1sc f11e Us1ng the Ed1tor fac1]1ty of the‘
‘Alligator system the final sy]lable of each of the 12 -
'f sentences was then truncated and stored in its own f11e

'These sy]]ab]es were then treated 1nd1v1dua11y to create 9

a}\
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exper}mental conditions for ‘each, with the end-points
varying by steps. of 20Hz (see Fig. 2). Beginning points were
held constant, and the total range of the gradient 'went from.
80Hz to 240HZ. The sentence frame remained unchanged. Figure‘
2vpresente sonograms of the 12 naturally produced syllables
(3 vowels thrtones) and of the experimental condi%ions\for
ba (Tone 1). ZTho shown are graphé representing the
experimental cgkd1t1ons for all toneeand‘vowels.
| " Three separate‘programs were used in the construction -
of the stimutir Extrac;‘lnton, and Patch (see Appendxx) The
1§rogram Extrac was des1gned to\separate the syllable 1nto
1nd1y1dualrglotta1 pulses, which were then stored in a file.
. The Ihton program’then used this‘file‘as\a;50urce file to.
ca]l up the stored pulses (or-QOWel periods)‘indiQidually
and shorten or lengthen them,  as des1red‘ by a'predetermfnéd.
namount (see below) Th1s amount was prov1ded in another
fiﬁe,bRulse (see append1x for samp]e) The th1rd'program,
‘Patch ’then p1eced together the adJusted pulses Jhea
recreated sy]lab]es were 1onger or shorter than the '
or1g1na] and had to be corrected for durat1on Th1s-maévdone~
through the Alligator ‘editor, by deleting or add1ng
‘1nd1v1dua1 pulses as ‘the- s1tuat1on demanded
) The techn1que'For man1pu1at1ng the st1mu11 is based on
‘the 1nverse re]at1onsh1p between frequency and per1od
duratton of harmonic s1gnals The greater number of cycles

the-v1brat1ng'body (in this case, the vocal fo]ds) makes in _

8 specified amount of'time'(conyent1ona11y”expree§ed per

~
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'rsecond) the htgher the ‘frequency .. (That is, each vibration

has a shorter per1od ) For example if the vocal folds take

_10‘msec to. complete one VTbrat1on or‘cycle; they‘WiT]

vcomplete 100 cycles in one 'second. Hence the frequency of

'n.th1s sound. (1n th1s case, fundamenta] frequency, wh1ch

refers to the bas1c p1tch -of .a vo1ce, determ1ned by the

v1brat1on of the vocal folds)vwould-be 100 cycles per- -

" second, or more common]y, 100Hz.

Therefore it can be seen that by shorten1ng the ,

‘durat1on of 1nd1v1dua1 p1tch pulses, the number of pulses

nper second is 1ncreased, and an increase in. thé fundamenta]'

‘frequency results.

A samp11ng rate of 16KHz was used At th1s rate, 16,000

fdata po1nts are needed to encode one second of s1gna1 For.°

iq'example- a s1gna1Aof 100Hz hav1ng a period of 10 msec wou]d

i
A\

114 pts By truncat1ng 46 9

'ﬂ constst of 160 data p01nts a s1gnal of 140Hz, hav1ng»a

”,dper1od of 7.1 msec (T 1/F) ZWOuld consxst of approx1mately

ints from each per1od of a

s1gna1 w1th a frequency of 1OOHz we can ra1se that

'frequency to 140Hz A s1gna1 cons1st1ng of 40 p1tch pu]ses :

A

~.can have a success1ve1y 1ncreas1ng amount of po1nts B

‘subtracted from SUCceed1ng pu]ses, unt1l the des1red

tendpo1nt frequency 1s reached resu1t1ng 1n a gradua] ;J

tncrease in:oitch If the data po1nts are removed at the end s

of the pitch pulse where the s1gna1 is in decay, the vowe]

'qua11ty w1l] rema1n unaffected The wave was smoothed us1ng

- a cos1nevsquaredxw1ndow.y"" -

S L
e N
. A

L
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What has Just been descr1bed is, in essence, the
: work1ng of, the program ’Inton , .as set up to 1ncrease'the
p1toh of a s1gna1 qTo lower'the p1tch of a s1gna1, po1nts
“are added ratherlthan subtracted. .Points. added had an
,amplitude ofviero, essent1a11y the add1t1on of s11ence
betueen each‘pulse In extreme cases (e g. lower1ng a
»:steady frequency of 160Hz SUCh that it is 160H%,at the
hbeg1nn1ng point and 80Hz at the end po1nt) ‘the technigue

again-has 1ts fa1l1ngs, as the increasingly large Sitence'

H-.between pulses can have the effect of ”oreakypvoice’w or

perhaps to make the“speaker appear to;haveua sore /Aroat.
. This presented no;real problems‘for thtsvexperiment.’ _

hnDbQiouslyjtheseiktnds'of adestmentstto the signat‘wttlh
have the'effect of shortening or ]engthen1ng its duration. |
4S1nce the durat1on of the d1fferent tones var1es, and s1nce
-the purpose of thts exper1ment was to exam1ne the effects oF
"p1tch var1at1onsﬂon the percept1on of tones 1t was
:des1rab1e to contro] for durat1on (Durat1on 1s a subs1d1aryk
cue for tone) This was done by add1ng or de]et1ng ent1re
pulses progress1ve]y throughout the s1gnal so-as-to reta1n"
Ca smooth sweep in p1tch In the case of adding pu]ses, this
was done SO that the ‘same ‘pulse was never (or as..
1nfrequent]y as poss1b1e) re1terated consecutively;dto‘avo}d
the perceptual monotone or bu22 that occurs w1th the

L | . ,
1;re1terat1on of 1dent1ca1 pulses L o ST

« . In th1s fash1on the test 1tems were created then'

' fstored 1n4d1sc files. Through the fac111ty of the ed1t mode



L4t |

the stimuli were~rejoined to the original sentence frame; Inv
_each case this was done us1ng the sentence frame ,. |
corresponding to the or1g1na1 final sy]]ab]es For example,
each of the conditions produced through manipu]ating ba |
,‘were 301ned to the sentence frame with which that syiiab]e
' was originally spoken ’
| In tota] there ,were' 108 test items (Three vowe]s x4
'tones X 9 conditions) Five different randomizations were -
produced through use of an Al]igator program g1v1ng a total
of- §ho toKens These were passed through a desampling filter
»w1th a bandpass of 68Hz to 6, 800Hz .and then transferred to |
audio tape for. presentation to the- subJects -
. The stimuli‘were presented to subjects through

"Teiephonic,TDH49 headphones 'SUbjects-used an answer‘sheet'
(see Fig'~3) hav1ng Chinese characters to represent each of ;'
“the 4 p0531b1e ch01ces per stimuius and were ‘asked’ tov" e
‘r_circle the character.corresponding to the‘stimuius
presented- Instructions given to the subJects were presented
gin both~Engiish and Chinese, and questions were answered
}oraliy. The instructions were as fo]]ows‘

This iS<an‘experiment 1nvo]v1ng the tones of |
Mandarin. You will hear the sentence 'This word isi

pronounced"~ " with a. different word at the end

each time the sentence is- played Please’ c]rcie the
_:character on the answer sheet corresponding to theig
last word heard in each sentence Youvwili hear each S

jtsentence on]y once. Please begin w1th the left-



[#%) B

(541

,‘ lo.‘ - :

A m

S W

w2, A ® £ B

4. B

16, 38

,'17.' A
18.
: 19.':5@

20. A

Samp le Answé': Page

S

P

%



43

column (Nos. 1-10) and work down, then continue uith
the right column (Nos. 11-20). After each 20 test
itemslthere will be a']onger pause between‘items,
‘giving you sufficﬁent time to turn'the‘page.‘You
have approXimately 2 seconds between sentences; s
after eaoh 20 sentences there‘js a 4 second Wait,
‘There is a total of 540 test items and the '
~ experiment runs for 27 minutes.'kre there any
:questﬁons? |
The first 10 items were presented as an example;
wtthout‘marKing the score sheet, and then redone, and a 5
minute rest'period was.giyen at the half-way point,»SubJects
uere‘alsoVagaed to tndtcate their age,‘province ot birth,
.nat1ve d1a1ect and other d1a1ects of Ch1nese spoken
| The subJect group consisted of: 28 nat1ve speaKers ofv
' Ch1nese- A subset of these (6) were.nat1yes of.Ta1wan,.the
rest were all natives of the‘Peoplesf;Republic‘of'China and
were at the Un}versity of;Albertavasvexehangevscholars} It._f
s was notuknoun in{advance'how many of'the sUbjeots were
'actually natlve speaKers of Mandar1n though all claimed:
prof1c1ency in Mandar1n Most of them 1t turned out; spoKe
a number of d1fferent d1a1ects | I A
| The 28 subJects responded to 540 st1mu11, g1v1ng a
- total of 15 120 responses Due to var1at1ons in: the subJect
group,’ such as nat1ve d1a1ect second dtatects, and prov1nce}
of | birth, there is sonie var1atwon in the response patterns

Consequently, in the fo]tow1ng chapters,}the resu]ts are -

B -
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analysed and discussed accordingly. Most of the diScussiBB;
is of the results of a’sub-group of the subjéct pool which
. conéisteg of ten people who were native speakers of Mandarin
or had a Hative-ltke proficiency in the iahgugge., """
This‘chapteﬁ has been a disclUssion of the
instrumentation and methodology used to construbt the test“
stiﬁuli and cbnducf an experimeﬁta] investigation'intoﬁthé‘
'effééts‘of pitch variations on §én{gnce fina]“]e;ical‘ggnes ‘

of Mandariﬁ._The foﬂloWing chapter presents'i'statisif&a]

.analysis of the hesg]ts of thig expérimentf

B



.fd?uj I1T. Stat1st1ca1 Ana]ySIS '-~t_“'[’j ff'
S1nce the eXper1mental resu]ts showed a certatn amount

| Vgtpeop]e of var1ous 11nguqst1c and geograph1ca1 bachrounds,;v
Tdas we]l as cover1ng a w1de range of ages 1t was dec1ded to‘x
:.fIPSt analyse the data from the po1nt of v1ew of determ1n1ng:h
;whether subJects hav1ng s1m11ar backgrounds were react1ng tO';t

”Q‘;the st1mu11 1n a s1m11ar fash1on The poss1b1]1ty ex1sts g

: that the d1fferences 1n bachround wou]d prompt the use of

'*ff,determ1n1ng the ex1stence of strategy groups must be the

» \"!

,'ff1rst step n analys1ng data of th1s nature then to 1ooK at*ﬂl

¥

?fhow the obJects be1ng tested ‘were hand]ed

The techn1que of h1era h1ca] c]uster ana]ys1s as |

NIVfdescr1bed by Ward (1963) dohnson (1967) and mod1f1ed by
.t._ﬂfBaKer (BaKer and Derwing, 1982) appears to be the‘:7

-Lappropr1ate &tat1st1ca] tool for;testing}fon_djfferent‘,fif- e

‘7ffgroups w1th1n a subJect Poo1.“y*f,y”.‘faf;df R

Four steps were carr1ednout"f0r5comDUtinghthe éhbjéaf-*”?’

fhfc]usters Each subJect wou]dfrece1ve a. score For each of the

Mf¢n1ne exper1menta] cond1t1ons}under the four tones and three

o

“ﬂvowel categor1es Thus,'each_SUbJect wou]d have 108 (9 x 4 xfﬁ

3),scbres

“:(1) The 108 scores can be arranged 1n a vector form 1n
'ffexactiy the same way for. each sub;ect | e

ﬁf}(2) The next step cons1sts of construct1ng a co1nc1dence

:matr1x for each subJect Thts 1s done by a process s1m11ar:;f

”dfof var1ab111ty, and s1nce the subJect group was. compr1sed of

/'_?h;]d1fferent strateg1es 1n d1fferent subgects Consequently, 1'j17
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Ioa

"*‘ ‘between a]] pa1rs of subJects of subjects from compar1ng the_f]

the e]ement

J ST_Ze‘.‘_"' .

4B

to taKJng an outer product of the subJect vector w1th

1tse]f An examp]e of a typ1ca1 outer product would be aS‘(CV

/.

: fo]lows P ' ‘//f‘h' . - E
' ,ta,b”c)'x Kd_e}f)»;' a&Vae'af
ST ' bd be bf-
’ 'cd ce cf
Spec1a1 atlent1on has to be g1an to the type of 'y' fzv 'd;acn

mu1t1p]1cat1on used to produce each e]ement in adf

—

"’Vf co1nc1dence_matr1x Fcr zxample, g1ven the product:;uA

bt v

3 0,

“ - (a b x (a c) _ <a O\

'I

1n the matrt/ 15 the resu]t of a X a andv

v‘?_the zeros are the resu]t of a x b ‘a X c and b x c Th1s 1s%l‘

to say that the operatton between an e]ement and 1tse]f justiJL

equa s that element and the operat1on between an etement i

and any other e]ement is zero,

(3) The th1rd step 1s to construct a d1stance matr1x

W

‘ pa1rs of co1nc1dence matr1ces The d1stance between subJectsrfy

1s ca1cu]ated\by eounttng the number of m1smatches for the_i*"
/.
same pos1t1ons 1n the matr1c§s for the two subJects-

/o
the tota] numben of mlsmatches 1s d1v1de by the total

ya

number of elements 1n the matr1x Th1s standard1zes the

,‘Zy"

ﬁandjg and w111 be then of the matr1x

d1stance b ween @l
: W T L T




k tones'whtle‘not_

“bias our. inter

'vexample, F1g 4)

'“f3gthat study (Baker and Derwlﬂg’ 1982)'

values of tw1ce the mean{ ﬁg{"

f(4) F1nally, a d1stance matr1x for all subJects is made,

' and subm1tted to the cluster analys1s techn1que with the use;l

tof Ward’s method (Seeaalso W1shartv 1978) theapurpose.of;

th1s apprOach is , valuate the subJects judgements qu

1ntnodlc1ng any external cr1ter1a that would
ata on of the1r ab1l1t1es |

Thls method operates on the pr1nc1ple that at any g1ven

h*ypo1nt 1n the analys1s, the loss of . 1nformat1on result1ng
'ﬁsfrom the grouptng of 1nd1v1dual subJects can be determ1ned
'sfby the "total sum of squared dev1at1ons of every po1nt from‘_f
wrthe mean of the cluster to wh1ch 1t belongs ‘ (Everttt
-_1974) All pa1rw1se comb1nat10ns of. clusters are con51dered
rlland the two Glusters whose fus1on results 1n the least ’:ﬂf
a1ncrease 1n the error sum of squares (E.SwS ) me Jo1ned At &
if.the pr1mary stage each 1nd1v1dual 1s regarded as a separate jti
'“fygpoup,.»t the E 5 5 1s zero,,the process is cont1nued -
'd7'unt1l all 1nd1v1duals are J 1ned The results can be";yo

tdescr1bed graphtcally by means of a dendrogram (see, f.rhs'

There 1s some d1ff1culty w1th th1s techn1que in: ‘“H;l,f

b";determ1n1ng the s1gn1f1cance of an apparent cluster (1 e'”
”Ewhether or: not the cluster actually does ex1st) as there
’fare no def1n1te stat1st1cal cr1ter1a for th1s task However

_;fextens1ve random1zat1on tests by Baker on the data wsed}ln.g._

RS

'ave 1nd1ca%ed that ,fi

_'e total §£r1xo-wl

ferogene1ty, wherlas values -

anst 1.‘t'ute- a _'gr‘eater_ amount of

T
B
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itgroups‘tseewbeiow) “For the voweL /u/ the uppermost T1nk is

- atf0n376 therefore 1t seemed there was onTy one subJect o

yoweT (See F1g 4c)

of Tess than half the mean show s1gn1f1cant homogene1ty

lt The test for subJect group1ngs were run: separateTy on .

'results from each of the 3 vowe]s, dendrograms 1nd1cat1ng _

W

the cluster1ngs are presented in F1gs 4a 4b and 4c
‘g: Two d1st1nct groups were found 1n regard to the

treatment of /1/ The mean was estabT1shed as O 6 ~The .~

.T1nKage at 1 222 on- the ord1nate shows~the Jo1n1ng of the |
;ntwo groups In the case of the vowe] /a/ the ex1stance of
T'htmore than one group was quest1onab]e, the h1ghest T1nK be1ng
| p&a borderT1ne case at O 574 Consequently tests were done on:’

.:these data, treat1ng them f1rst as one group, then as two”

ok '/ : .»V:“;[-‘g""‘

group W1th1n the pooT 1n terms of the treatment of th

FoTTow1ng the estabT1shment of groups w1th1n the

‘1subJect pooT 1t‘pecame poss1b1e to adequate]y exam1ne theistxp
nst1mu11 Th1s was done group by group The expectat1on here

ff1s that the number of cTusters ;%und among the obJects,_for‘a

\

:ai- each voweT shoqu equal 4 s1nce subJects were expected to'

ufrespond 1n terms of 4 tones

The foTTow1ng chapter w1TT beg1n w1th a more 1n depth

';a’TooK at the constwtut1on of the subJect pool and then go on _

to examtne how the st1mul1 were treated
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| Iv. D1scuss1on SubJects

In Chapter Three the 1ack of homogene1ty among subJects
was ment1oned In terms of th1s exper1ment the most _
1mportant aspect of th1s d1vers1ty is probab]y the var1ety
of d1a1ects spoKen by the subJects of the 28 subJects ‘9".

were nat1ve speaKers of Mandar1n 9 were nat1ve speakers of

oy Wu d1a1ecTs, and 3 were nat1ve Ta1wanese speaKers Seven

v other d1a1ects were a]so represented as nattve d1alects For
”the rema1n1ng speakers These are the d1a1ects of the c1t1es
’of Hofei, Chengdu, and Changsa.‘the pro:rnces of Shens1 - } ;

etShandong, and Gwanddong (the Hakka dtalect) and the 1sland

:ﬁ]of Ha1nan Chengdu may actual]y be a Mandarln d1alect Ltt w:'

~fi§; however cons1derably d1fferent from MSC espec1a]1y 1n

| . 1ts tonal system and the Chengdu speaker declared MSC as'

“h_hts second dtalect Most of the subJects dec]ared 1.or. ‘more v[
"wsecond d\alects or 1anguages. however, of the 9 nat1ve' |
'”Mandar1n speakers, 8 of them answered negat1vely to the

Vidquest1on concern1ng a second d1a1ect Of the rema1n1ng 20

“,those for whom Mandar1n was not the f1rst 1anguage, 14

1nd1cated 1t to be the1r ma1n second 1anguage Two 1nd1cated
.ﬁShangha1nese as a second d1a1ect 1 Hunanese and 3 d1d not m}
'1nd1cate any second Ianguage S | S _

| Cons1derat1on of secondary dtalects, or 1n the case of

e"non Mandartn speaKers, flPSt 1anguage of the subJects

S v1mportant in that poss1b1e 1nterference from these dtalects/:

i

/
amay have affected the responses of some subJects SubJects /-

(gv

*.-were asked to respond to aural sttmul1 by c1rc]1ng a |
S _ I

51

o
¢4



”to quant1fy Interference of th1s sort however ‘js a_

'”yposs1b1e contr1but1ng factor to the number of ’zero

52

. character on the answer sheet

The: character wr1t1ng system 1s common tfo- a]l d1alect5\

: of Chinese; there.1s however a great dea] of var1at10n 1n
'tonal systems The tone system of Mandar1n (MSC) has four

- tones; level, r1s1ng d1pp1ng, and fa]]]ng, and 1s perhaps 3

' the'simplest Chengdu Mandar1n also has 4 tones, but these |

are h1gh r1s1ng, Tow- fa]11ng, h1gh-fa111ng and

t7low fa111ng r1s1ng Shangha1nese has 5 tones, Cantonese has

h6f 7 or 9 depend1ng on d1a1ect and ana]ys1s, and s0O on.

Descr1pt1ons of - the tonal systems of most of the secondary o

” }d1a1ects found amongst subJects in th1s exper1ment are’

'Junava1lab1e,.so the amount of. resu1t1ng 1nterference is hard

responses (i.e. where 1ess than 4 out of 5 1nstances of each'

1.

:tfst1mu1us were: answered s1m11ar11y'-’see precedgng chapter)
‘/‘ Demograph1c cons1deratwons,/and also age, are two other“ﬁ
st\potent1a]]y cr1t1ca1 factors Mandar1n const1tutes the
“flargest ]1ngust1c group1ng in the Peop]es Repub11c»ofu_f_
7Ch1na ‘both in terms of numbers and speaKers and 1n-_v_ |
) _\geograph1cal d1str1but1on The d1alect of the Pe1K1ng area ,
's1s now treated as the nat1ona1 language (Modern Standard |
}‘Ch1neset and 1s becom1ng the predom1nent second 1anguage

thie wout the rest of Ch1na

lhe geograph1ca] quest1on is also 1mportant .1n terms‘

;of the mob1]1ty of the populat1on S1nce the Communlst _h

'.,vrevolut1on 1n 1949 agconcerted attempt has been made"to'



break down the class sg§uct re of Ch1nese soc1ety Partly
th1s attempt has cons1sted 1h moving port1ons of the urban
populat1on - students ‘academ1cs, bureaucrats, etc - :}\\/
rural areas to live and work, and vice yersa.gTh1s trend'
'*jncreased'dramatica11y durtng,the‘cultural revolution ofkthe

1960’ }'The'significance of this is that reSponses on the

’“. answer sheet to quest1ons concern1ng prov1nce of b1rth and

nat1ve d1a1ect may not adequate]y ref]ect an individual’ s
' f]uency 1n a g1ven d1alect Nat1ve d1a1ect 1s often N
understood as be1ng the f1rst 1earned an’ such a h1gh1y
_nmb11e SOCJety th1s may not always»be the.one the 1nd1v1dua1”
| 'vts_currentlylmost‘profictent”in, or has'beenfmost exposed |
1to.. R _ G , - L
_\'Thé question-of age is'aTso'significant'tn this regard;
in that" those o]der subJects with Mandar1n as a second '
1anguage may be 1ess prof1c1ent hav1ng ]earned Tt at: a.
1ater age, and,therefore more - suscept1b1e to 1nterference
from a9f1rst d1a]ect than those younger subJects who 1earned__
Mandar1n as a sec nd 1anguage at an early age

S1x of the'ﬁubJects were not from ‘the Peoples

Repub11c but from Taiwan. Of these 3 were nat1ve Mandarjn
speakers hav1ng no second language the Other'3dare natiyey
Ta1wanese speakers but w1th a h1gh degree of fluency ‘in

Mandar1n Th three were 1ncluded w1th the group of nat1ve.

o speaKers, s1nce the1r responses were v1rtua]1y 1dent1ca1

g1v1ng a sub group of twe]ve 11steners Two of these were

"f excluded from the fo]]ow1ng ana]ys1s,vas the1r responses
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_ShOWed‘considerably less consistency than dld'the others.
The 10 remalning tnativeﬁ Mandarin speakers constitute what.
'could be considered an ’tdeal’ group, in that they showed a
”h1gh degree of cons1stency in the1r responses, both as a
group and as - 1nd1v1duals o ' |

The treatment of the st1mul1 by each of the subJeot
groups»(as determ1ned by the cluster analysis’ outl1ned in
the preced1ng chapter) was also exam1ned by means of a.
ucluster analys1s For the group comprised pr1mar1ly of
’nat1ve Mandarln speakers,.1dent1f1cat1on curves based on the"

raw data were also drawn up .

The insights prov1ded by the cluster analys1s done on

-~ the st1mul1 matched expectat1ons For each vowel, “the nat1ve

e (Flg 6)

group can be seen to have Four d1st1nct clusters (see Flgs
| g _
‘j*5a, c, e) Each of the clusters represents responses for one
of the Four tones A strong correspondence can be seen -

f'between these and the 1dent1f1cat1on ourves presented be.low

Compar1ng the dendrograms For the nat1ve group. w1th
"those of the rest of the subJect pool (F1gs 5b d) is of
1nterest Whlle the' natxve Mandar1n speakers show a h1gh
g degree of homogene1ty in. the1r responses it is d1ff1cult to f
dlst1ngu1sh 4 correspond1ng clusﬂers for the rest of the |
subJect pool Th1s too could have been demonstrated
tf‘through 1dent1f1cat1on curves However these curves would

"_have been SO confus1ng due to the lack of homogene1ty in

'.vreSponse patterns, that they have been om1tted here
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Identifiication curves describing the responses of the
group of native Mandarin~speakers are presented in Fig. 6.
For the' sake of cTarity, 1dent1f1cat1on curves for on]y two

" of the 4 poss1ble choices are represented in each case. The
so]1d line curve represents responses correct]y
1dent1fy1ng the tone heardg the broken line represents the

tone most often tonfused with, or subst1tu{ed for ‘the'

~——

“: >

or1g1na] Responses to the other two p0351b11t1es were - for
" the- most part negligible, and do not warrant cons1derat1on
_here unless otherwise mentioned. ‘

The genera] trend of confus1ons, ortsubst1tut1oﬁs,
tthen, is as fo]]ows Tone 1 is confused w1th Tone 4 when the
s_.end p01nt 1s~lowered by 40Hz or more from the or1g1na]
ra1s1ng-Tone.1_}i;e.,_asa1n cond1t1ons 1-4) did not haVe the

corresponding effect,, Sy Tone 1»could notvbe forced to be*

,recognlzed as Tone 2

however , 1n the

and 45

-—

responses, then perceptually

speaking,~is~no;' as the product]on data
indicates, but | a htgh tone ‘ o

(r;,

A s1m11artpuﬁ enon can be seen happen1ng at the lower
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”'ﬁocond1t1on thf
"ftthe beg1nn1n

AT and 1,2\0]

‘"Tf;fall1ng tonf w1th no ev1dence of a ‘dTp Jin the contour

‘e:numbertof' Taponses show1ng conf%s1on of Tone 1 w1th Tone 3

"?1OOHz and 80Hz for cond1t1on 9, ‘thereby approx1mat1ng a T

N

"fTower cond1t1ons.(t.e cond1t1ons 8 and 9) an 1ncreas1ng

\ : '
mth Tone 4 :s 1n ev1dence Th1s was strongest ;

thﬂfor /u/ hw1th 19 of a poss1bTe 50 responses be1ng 1dent1f1ed '
*;~as Tone 3 Twenty n1ne reponses were 1nd1cated for Tone 4 A
4‘and one each for Tones 1 and 2 The trend was Tess
'gpronounced for /a/ w1th 12 Tone 3 responses and for /1/
wa1th 8. Tone 3 responses It could be argued then from :
Tperceptual ev1dence, that MSC Tone 3 1s a Tow tone rather‘k
Ththan a: d1pp1ng or fa]Ttng r1s1ng tone as. the product1dn

"T11terature generaTTy descr1bes 1t

ConFus1ons resuTt1ng from perturbat1ons of Tone 2 aTso

'Tcorrespond w1th ev1dence from the product1on T1te?ature

;ﬂLyov1n (1978 \reports on confus1on of Tones 2 and 3 (see p

/

ﬁ20 above) Lower1ng Tone 2 to the extreme cond1t1ons
‘-?(cond1t1ons 8 and 9) ‘causes th1s tone to be recogn1zed‘as
J.'QTTone 3. "ff{gft,frjfff‘;frﬁgf}-TT.sf | R
| As demonstrated in. the 1dent1f1cat1on curves (F1g 6e,_S;iT;
g) recogn1t1on of Tone 2 1s most cons1stent for /u/ eg*Tnhw

,v;Nar1at1ons on the other two voWeTs for cond1t1ons 1 to 6 are

very m1nor,'1t 15 s1gn1f1cant however that for. aTT three vT";"'

_voweTs the s 1tch to Tone 3 occurs w1th cond1t1on 8 In th1s t*f

natural Tone 2 had been manlpuTated such that
po1nts rema1ned as naturaT (1 e 125Hz for

z for /a/ and /u/) but w1th end po1nts of

- L . y Yy R

vhv ~1‘
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' °There we@e reTat1veTv few 1nstances of Tone 4 be1ng =
"recogn12ed oonsequent]y dt can be assumed that 1t°1s e1theri
{ the over aTT lowness of the tone wh1ch prec1p1tates |

‘recogn1t1on of Tone 3 or the start1ng po1nt 1n 1tseTt
s somewhat reversed s1tuat1on obta1ns w1th the case of
fxman1pu1ated th1rd tones In these 1nstances, but tdfvary1ng -

':degr;es w1th each voweT Tone 3 was recogn1zed asva second .

"'ftone Th1s trend was strongest for /a/ w1th 100% of ,

”ﬁvresponses 1nd1cat1ng Tone 2 for the 3 upper cond1t1ons azp

'dﬁ~onTy a sT1ght drop for the next two cond1t1ons A s1m11ar

"adtrend though sT1ghtTy weaKer,,1s in ev1dence for /1/ ‘r:;;f

77.r~the voweT /u/ however the 1nc1dence of Tone 2 recogn1t1on

'{Q1s much Tower,.never even reach1ng the 50% marK It is aTso @ff

.(‘

"Uhgfof 1nterest to note that there were no cases of Tone 1 or

lthone 4 be1ng recogn1zed for /u/ whereas there were a few

":T;fpr the other 2 vowels Consequent]y there was a. h1gh degree

O [

o of recogn1t1on of Tone 3 {1 _eq; m1n1ma1 con%us1on)

A{*Jthrougﬁﬁﬁ% a]] cond1{1ons For 1nstance,'as ment1oned above,f‘;:
,ffop /a/ cond1t10n 1‘"there was, 1007 recogn1t1on of Tone 2; |
‘7for /1/ _under the same cond1t1on there was 82% recogn1t1on:?fre
':fof Tone 2 For /u/ however there was 327 recogn1twon'of e

'f*fTone 2 and 687 recogn1t1on of Tone 3 | L L7.@,rq_<

Aga1n, as in the case of Tone 1: perturbat10ns it"'*7

v'.”tdappears the tone can. be pushed approx1mate]y 40Hz or more:j_

.1before confus1on resuTts Th1s was aTso true for Tone 2

L'VjTQperturbat1ons,?except for /u/ the percept1on of whlch de

Tlnot change s1gn1flcant1y unt1T after a 60Hz drop

e
Rt
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The zime s1tuat1on 1s true of man1pu1at1ons 1nvoTv1ng

/

- L
“Tone - 4,/where confus1ons became predom1nant after 40Hz o

¢
1

o e '
».voman1pu1atton In th1s Case Tone 4 was 1ncreas1ng1y

v"recogn1zed as Tone 1 after the end po1nt had been ra1sed by

:T 40Hz As 1nd1cated by the 1dent1f1cat1on curves,»there are.F

"»responded W1th the same answer, but rather 1f the degree of

ﬁu,only m1nor d1fferences between the responses for the three
;;voweTs The onTy noteworthy d1fference is aga1n the greater o

"“cons1stency d1spTayed fo /u/ '; - ’Kl‘

The preced1ng 1s a descr1pt1ontof how parttcular‘

Vtsub group of the subJect pooT reacted to the st1mu11 Th1s
d*group was cons1dered to be a group of nat1ve speakers of
'.*Mandarln becaUSe most of them: actuaTTy were Those who ﬁin

'?Tyreal1ty weren t responded 1n a near 1dent1ca1 fash1on Th1s

fgroup was also taken as the 1dea1 because of the h1gh

;”weTT as a group In the preced1ng chapter we d1scussed the

‘7ogroup1ng of subJects by strateg1es. as determxned by a,

N

h‘uh1erarch1ca1 cTuster1ng anaTys1s It’1s now of 1nterest to

ffcon51der the nat1ye grOUp rn terms of the subJect

Igroupmgs revea]ed by thefcluster anaTys1s The essent1a1

"’F

h'that the cTuster analys1s

LT

‘,tﬂdegree of cons1stency 1n the1r responses as 1nd1v1dua]s as‘T"

quest1ons are whether the nat1ve group 1s cons1stent w1th a'f :

'fgroup1ng from the cluster anaTys1s, and 1f so does the

ustér anaTys1s agree that th1s group 1s 1ndeed the most

5 Yv;cons1stent in terms of responses It shoqu be re emphas1zed

as done for each group and how‘”

they treaied the st]muTustobJects,(does not teTT 1f subJectsgg*
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co1n01dence of response is cons1stent w1th1n the group

The treatment of /u/ w1TT be cons1dered f1rst In th1sa

'case, 1t w1TT be remembered the cluster anaTys1s reveaTed
,onTy one group, wh1ch obV1ousTy wou1d 1nclude the nat1ve

group By exam1n1ng the dendrogram for subJect cTusters for g"d

treatment of /1/ (F1g 4a) it w1TT be seen that for the

‘most part the sUbJeCtS const1tut1ng the nat1ve group (i+e.

S's 1, 4',,1,1,‘ 12, 19, 24, 25, 26, 27, 28) hnktogether at

re]at1ve1y low po1nts on. the scaTe (about O 015 to O 02) Co

L

1nd1cat1ng a’ h1gh degree of homogene4ty w1th1n thetr

responses The extent to wh1ch other subJects approach the f}“

T1nK1ng po1nts 1nd1cates the degree of homogene1ty In the

icase of the voweT /@/ (F1g' 4c) aTT subJects reacted 1n a
is1m1Tar manner, as 1nd1cated by the fact that the h1ghest

7po1nt of T1nkage 1s a O 375 Th1s 1s aTso ref]ected 1n/the
ﬂ1dent1t1cat1on curves of the nat1ve group For the tones ofhg'
7/u/ wh1ch show greater cons1stency than those of the other s

Tvowels The fact that the d1fferent cond1t10m§ d1d not

a

talways force a change 1n tonal recogn1t1on as for /u/ 1n"

‘part1cu1ar 1s not refTected 1n the cTuster ana1y51s

For treatment oﬂ tones on the voweT /1/ two subJect

ggroups were d1scerned by the cTJster anaTys1s"one -
tcons1st1ng of 18 subJects the other of 10 subJects th{é"
:second group 1s seen to be the more cons1stent of the two,
fand though not totaTTy 1dent1ca1 to the 10 nat1ve '
isubJeChs 1t 1s cTose as onTy 2 of the ten are d1fferent

::bexam1n1ng the1r treatment of the st1mu]1 revea]s that they
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~are cons1stent in’ the1r responses, as . a group and as o
hwnd1v1duaTs In terms oF the coding system used on the raw

data, wh1ch is deschbed 1n the preV1ous chapteh (1n ,f'

'unTess 4 out: of 5 rep11cat1ons were answered the same a‘;.f-_
o
‘() W

‘ score of 0 was g1ven, otherw1se accord1ng to tone(1 4))
th1s group of subJects had no zero scores the other Targer

'

group gave a. maJor1ty of O scores for v1rtuaTTy al] st1mu11
‘The. d1fference between the two groups is. ref]ected 1n,f"

the subJect cTusters for the two (F1gs ~4a and 4c
: respect1ve1y) The fact that there are no d1st1nct clusters ;

J:fOP the first group shows there was no strong preference for

ft‘any tone the dendrogram for group 2 shows 4 d1st1nct

';cTusters, wh1ch proved to c0rrespond to the four d1fferent(

"tones and are related to the 1dent1f1cat1on curves for /u/

»

rabove g

T
-

A s1m1Tar s1tuat1on 1s evxdent, or response to tones

| w1th /a/ There are aga1n 2 groups d1s erned by the c]uster

ER A
e O
SE

vv_p analys1s, one of 19 subJects and one of 9 The d1fference/ e

'l:dhowewer s that the nat1ve group '1P 1ts ent1rety)

t“conta1ned 1n the Targer group, rather than almost comp]ete]y
'const1tut1ng the smaTTer group The nat1ve speakers are
aga1n seen (F1g 5c) to be T1nKed at Tower po1nts (generally ti\

'pspeak1ng) than the other members of the same cTuster
: Q

"r’refTect1ng the greater cons1stency of those subJects

“As d1scussed 1n the prev1ous chapter the d1st1nct1on 4

5»of two cTust rs here was a border 11ne case The c]uster.

e

S B
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‘stimulus objects, hOWever, supports this diVision.“As is
obvious From'the dendrogram for groUp 1, this grouputreated B
the obJects as four different groups And aga1n these

vcorresponded to: the four tones, and can be re]ated to the 1D

' rcuryes shown above, The second group s dendrogram shows no

: C1ear cut distinction of clusters An exam1nat1on of the raw

.'data shows a h1gh proport1on of '0 scores , 1nd1cat1ng a :

,dh1gher degree of 1ncons1stency 1n subJect responses o

. Th1s chapter has been an exam1nat1on of how the subJect
“poo] was’ d1v1ded 1nto groups and how the stimuli were .

w'streated The next chapter w111 1ooK at these resu1ts 1ni"

;contextgof-prev1ous-exper1mental research.
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V D1scuss1on

The. research reviewed 1n Chapter Two 1nd1cated that
. f1ntonat1on can affect the shape and reg1ster of. 1nd1v1dua1
thones It ‘was also apparent that th1s occurs most strongTy
in sentence final" pos1t1on However most researchers also g
'po1nted to a serious need for perceptuaT stud1es,‘to :
determ1ne how serious the perturbat1on actuaT]y is. ., .
“;SpeC1f1caTTy, th1s wou]d be an. attempt to d1scover the po1nt

“at wh1cﬁ a s1gn1f1cant amount of confusion ar1ses “or in

_other WOrds“ where the cross-oyer po1nts of-tona] categortes
:woqu occur S e f.‘, \ o | o

Furthermore, the perceptuaT work that has been done i

'1nd1cated the poss1b1]1ty of part1cu1ar confus1ons arising.

Most often theVevudence seemed to show that confus1on

M

:between Tone 2 and Tone 3 was T1KeTy \\of the errors,

»krmost 1nvoTved confus1ons between Tone 2 and Tone 3 both

‘»dasplay r1s1ngfgl1des,»both start at about the same p1tCh

7

VTHTeVeT and both have the same durat1on " (Gandour 1978

_p}45) Acqu1s1t1on stud1es, both on 1nfants (Li and

"”vThompson, 1978) and on second Tanguage Tearners (K1r1lotf,

"lv1969T,a]solpoint to.the;confusab11mty:of these,two tonest Iti
ywvshoqu be’emphasized  however, that these'studies'aTT déa1tﬁf[
-w1th c1tat1on forms and consequent]y the resuTts may not
'necessar11y be extrapo]ated to the present s1tuat1on
: Further support for the notwon that Tones 2 and 3 may

4:be confused comes from stud1es done on tone sandh1 One form,‘

| el of sandh1 1n Mandar1n has Tone 3, when foTTowed by another T



‘_?tone categor1e§‘—aetua11y

& . | E Gsﬂ
» ‘ o . -
Tone\3, approximating Tone:2.'PsyohoTogical SUpport may
therefore‘exist'for thisvparticu]ar confusion occurring in
‘instances ot'a tOne/intonation interaction R L

There seemed to be Tess ev1dence to support the
poss1b1l1ty of confus1on between Tones 1 and 4, or 1 anq 2
however these were cons1dered poss1b1e in terms of a |
1tone/1ntonat1on 1nteract1on, part1cu1ar1ly in the
sentence f1naT pos1t1on S " - N

The exper1menta1 st1mul1 were constructed ina manner
that woqu alTow for confus1on to occur, That i n the
~cond1t1ons at both ends of the grad1ent (the range of
'expertmenta] conditions) were cons1dered to be suff1c1ently .

/-

extréme that if perceptua confus1ons or cross -overs: of'

uld occur, the -cross-over p01nt9'"nw
¢ -

would surely be 1ncTuded w1th1n is range of cond1t1ons

S

o As the resuTts 1nd1cate, confus1on of tonal categor1es
Tdo occur, though these d1dn t aTways match what m1ght have
7been expected As F1gs 6a,-'; and e demonstrate, and as was
‘d1scussed in- the preced1ng chaﬁter Tone‘1‘ when'waered by -

= a{sweep of- approx1mately 40Hz, 'was Targe]y recogn1zed as .

Tone 4, On the other hand when ra1sed even by as much as .

'tt80Hz Tone 1 was only very rarely recogn1zed as. Tone 2. Th1s

woqu 1nd1cate tha%=

?he f1rst tone shoqu more properly be

called (at Teast }Am.the perceptuaT v1ewp01nt) a h1gh tone

’ rajher than a leveT tone Futher research m1ght conf1rm th1s
su‘gest1on If also Tends some credence to RumJancev S (or

T IR

'_Lyowin’s) beT1ef that the trans1t1onsaﬂ port1on between the

}/

W
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n1t1a1 consonant(s) ‘and the “vowel conta1ns sufficient
1nformat1on for tone recogn1t1on (see p 16," above) .

In concurrence with observat1ons on citation forms
yi(above p 67) confus1on does occur between tones 2 and 3.
As ' the 1dent1f1cat1on curves (p 59 60) indicate, this - ‘Y
7dconfus1on worKs in both d1rect1ons, Tone 2 be1ng recogn1zed
as Tone 3 and Tone 3 being mistaken for Tone 2.

It is argued above that Tone 1 should perhapé be
vreferred to as a high tone rather than a- TeveT tone, there
ds aTso ev1denCe to suggest that Tone 3 generaTTy referred'
‘_to as a fall1ng rising" or d1pp1ng tone cou]d be caT]ed a
Tow tone. The ev1dence is not as strong as 1n the preced1ng
case,’ but 1s seen in . Tone 2 go1ng to Tone 3 in the extreme
low cond1t1ons (eSpec1aTTy for /u/) though Tone 4 st11]
const1tutes the pr1mary obJect of confu51on

; Regardless of what confus1ons actuaTTy do ex1st it is
'ev1dent that a fairly wide range of leeway eX1sts before theb.d
' poss1b111ty of confus1on becomes probTemat1c CrOSSfovers_dof
occur, and to a conS1derabTe extent W1th1nvthe'range used
- for exper1mentat1on The degree of perturbatjon needed to”

/f create confus1on, however '1s qu1te large |

This wide range of fTex1b1]1ty, together w1th the use |
of part1cles to. 1nd1cate funct1ons often marKed by A
1ntonat1on helps lessen. the pOSS1b1T1ty of amb1gU1ty
.;ar1s1ng in ord1nary conversat1on ATso and of equal

1mportance these cons1derat1ons Teave sentence 1ntonat1on

free to perform other funct1ons,‘as;1n other, non tonal

@
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Janguages, such as the'attitudjna] role of intonation.

. T,

Improvements onfExperimentation

The greatestvstngle flaw in the experiment of this
thesis |is the lack of homogeneity of the subject pool. All
sub jects had crigina1ly indiCatedda profjciencx jn“Mandarin;
however| the amount of'regional variatten;tcund within this
‘dialect \was not anticipated. The mobility of much of//b

'Chinese chlaticn 1arge1y a resu]t of the vtura1

Revoluti n was also not known rehand In North Amer1ca,

" an aIternLt1ve would be. to work w1th Cantonese speaKers, as -

these cOn‘t1tute the great maJor1ty of overseaS'Ch1nese

: i
.Th15“howeVer‘ would present other comp]1cat1ons,'espec1a1]y

: “

in control]1ng for 1nfluences from Eng]1sh as most ofvthese

hcpeople are b111ngua1 |
‘The s rest way, obv1ous]y, to ensure homogene1ty of the
subJect pool in a s1tuat1on such as th1s is to travel to
Ch1na._In-t is- way su Jects cou]d be. pre screened but a
,pooT of ccn 1derab1e,s1ze could st1]1 be_ma1nta1ned, |
| “Another probtem w{th thefsuhject peo]»used in-this
experiment i$ the great vartation in age. Wht]e in-other :
_circumstances thlS would not ‘be reason for concern, in.the"~
4h case of subJe‘ts who are not nat1ve speakers of mSsC 1t can
be problemat i Attempts h&be been made since 1921 to make
the Pe1k1ng djalect the natlonal standard It 1s only since
‘(he Commun1st evolut1on however that use of th1s d1a1ect‘

-3 . ’ i
S \
- 1



has become widespread. Consequenfty, those older subjects

/

who have learned MSC at/a/ﬁate age and p0551b1y with no

forma] tra1nfpg/w71?/be more likely to suffer from
rénceffr&§?¥%e1r nat1ve dialect. Younger subJects.

aVing had exposure to MSC through school and the media,

'tnterf

I witl be'less tnfluenced by.this:type of interference
As far as the: construct1on of the stimuli is conCernedl
q'there seems to be not much room for 1mprovement at the
present ‘time. The b1ggest prob]em in construct1ng the
}stimuli is in accuratety simu]ating the effects of |
‘1ntonat1on fThere has not been enough research done on the -
.,shapes of d1fferent Mandar1n 1ntonat1ons to Know prec1se1y
 the parameters 1nvo]ved This is perhaps evident from the
review chapter where ev1dence was presented 1nd1cat1ng that
- the sentence f1na1 1ntonat1on 'r1S1ng or fa]l1ng. occurs |
after the tone, whereas other researchers c1a1m the
1ntonat1on affects the entire final sy]]ab]e St1ll less is :
'Known about the man1festat1on of 1ntonat1on in other ‘parts -

pof the sentence

-Futune Exper1mentat1on s
The present research has revealed a: number of poss1ble
d1rect1ons for future study F1rst wou]d be a rep11cat1on of

~this experﬂment with an attempt to 1nstftute better

- controts over,the subgectvpool. This, in alt-]1Ke11hood,

T

~ wow'ld need to be carrieduout in China.



72

» - s N : d
- R A AR Sy T Vo e A ? e -
. C . ¥ ,}. Sk " 1
. R R . < .
w . . IS L]
: a u\,g.(

In the review of RumJancev s~worK;aQere was soMe
. o . ol 1 “Wittf’ e Pt i R
d1scusston of his efforts to determ1new

‘ﬁhe relat1ve

1mportance of the quest1on partwcle ma' v1s-a-V1s the

rising quest1on “intonation. Th1s is an 1mportant quest1on,

'

;and more research should be conducted on it. The main o

problem involved was to ftrst‘el1m1nate any trace of

1
\

“tnterrogatﬁve intonation from the particle: th15 was

£

A
attempted by asK1ng speakers to tryzto approx1mate a neutra]
. intonation. The p1tch man1pu1atton techn1que used in. the
,.present exper1ment m1ght'prove more effect1ve.-Another
'problem encountered was that the part1c]e ma’~atso has
other mean1ngs for examp]e, to 1nd1oate annoyanCe'and'this,

too, is a confounding factor.

Other K1nds of. experlmentat1on poss1b1e would 1nclude

greater work on pdoduct1on and perceptual aspects of Ch1nese ,~]

'prosodjcs RumJancev has argued that apart from sentence

o final'po51t1on p1tch may’ not be. the pr1mary cue for‘

v

~intonation. He maintains, rather that durat1on and
~amp1itude play a large role. .There is a need then,~to' ;
'.festabltsh the relattve 1mportance of these. t“ree parameters

. from both the product1on and perceptual standpo1nts

’-M_Research cou]d also be done to try to estab11sh what part of

4 & -

vethe sy]]able carr1es the most relevant 1nformat1on in terms;'

of tonal recogn1t1on (See d1scussnon on‘b"’16¥17 above)

.In short there is room for a great ‘deal of research 1n
Q

th1s part1cu1ar area A]though some aspects of Ch1nese |

prosod1cs have been stud1ed “ for the most~part th1s

&

“

P SN



.+l research, while solid, is insufficient.?Many important
-f/-ﬂ : .p.rcxbll emshave yet ":to_,fb,e‘,_‘:’éx‘anﬁ’hfed SRR R
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TTQ‘VI Summary

Th1s thes1s 1s a presentat1on of exper1menta1 research

"‘1nto the nature of the 1nteract1on of lex1ca1 tones and E

“‘other prosod1c aspects of Mandar1ﬁ Ch1nes£ (Modern Standard ;;nf

"Ch1nese) Th1s area was chosen as a resu]t of an 1nterest nu,’

f,attempt1ng to determ1ne how probTems resu1t1ng from use of

]fthe same acoust1c cues for d1fferent functlons woqu be
| f?overcome by users of the ]anguage | : : |
| Ev1dence 1“ the exper1menta1 T1terature po1nted to the- o

"ff]ex1ca1 tones of sentence f1na1 syTTabTes as be1ng the most foﬁ

:Jr:suscept1b1e to perturbat1on as a. resuTt of an 1nteracﬁqon

T}‘w1th 1ntonat1on ConseQuentTy 1t was dec1ded to conduct an 5f e

”fffexper1ment des1gned to reveal how far the p1tch of a tone

: Lgﬂg(and hence the tona] shape) could vary before confus1on as"h

D'“to tone. 1dent1ty woqu result

|

A corpus of tweTve naturaTTy produced sentencesbwas ‘
‘;ttrecorded From these,fthe Tast (monosyllab11c)‘word of each:n.lu
vafewas extracted and used fot s1gnal man]pulat1on for the ‘ S

“Tcreat1on of - n1ne exper1mentaT cond1t1ons These were;ehtm: :

g]const;aQted through the fac111fy of a PDP-12 computer The
o \ N o
,test 1tems were then reconnected to the orwg1naTTsentence e

e \

R - '\«;.; : L B
ueframes and f1ve repT1cat1ons Were created ' R CEEE

3
\

The exper1ment was run on a group of twenty e‘ght T_QXT’A“

Af}exchange scho]ars from the Peoples Republlc of Ch1na The Q%m

&7

”‘;sﬁbJects 1ndlcated how they recogn12ed the sentence f1na1 ffj\mv:
vlffsyllables by c1rcl1ng the correspond1ng Ch1nese character on f\f.
the answer sheet : ;:f;:"f‘75;7f7f 'f’éﬁj;g“ - ”

el e L S S e A



"~,fresults obta1ned demonstrate that the k1nd of p1tch

f{}occurr1ng confus1ons were between Tones 1 and 4 w'ere Tone«

75

;1erarch1ca1 cTuster1ng anaTy51s was done to
v determ1ne 1f d1fferent groups ex15ted w1th1n the subJect"n

'.pooT Graphs are presented based on the resuTts of a group‘ 1T§§
{of 10 subJects who were nat1ve speakers of Mandar1n The T

. var1atlon psed in the QXper1ment (wh1ch approx1mates 1n a.
'h~peasonab1e manner the 1nﬁ$uence of 1ntonatlon on tones) can

?Qresu1t 1n confus1on;6?’to@al“1dent1ty The most strbngly

e _.'&A'

T’T} t,‘when Towered by a certa1n amount was genera]ly recogn1zed e

’5.’fas Tone 4 and Tone 4 when ra1sed by a s1m11ar degree was[f;t

'”‘ngones 2 and 3 'e' a Tone 2 when Towered was recogn1zed

“”1dent1f1ed as Tone 1 A s1m11ar swtuat1on obta1ned between

firas,Tone 3 and Tone 3 when raised was recogn1zed as Tone'pﬁ{

';«‘.,* ‘v SR '

. f)h . B S ‘fgﬁ" Lo ‘; '

The unexpected also occurred 'T\‘was assumed that Tone ‘Tﬁé

in1{ when suff1c1ent1y g1ven a PTST“Q shape, WOU]d be S
/

t[perce1ved as Tone 2 Th1s 1n fact happened 1n onTy a very S

\{i_fmlnor percentage of cases It 1s argued therefore, that they‘5f

"frf1rst tone should perhaps more properly be termed a h1gh

'xr.f th1rd tone 1n the Towest @xtreme It 1s pos§1b1e,uthen thats éf

*btatone _rather than a TeveT tone wh1ch is usuaT]y the case

To a Tesser extent Tones 1 and 2 were recogn1zed as a ;“'

1%

Ty perce1ved as a Tow tone rather than as-hr'
v 5 !

';a fall1ng r1s1ng, or d1pp1ng%f

ﬁth1s tone 1s actual

v:qﬂefas ?tﬁls descr1bed in. the‘
:s]xterature Further eXper1ment%t1on>could%%as1Ty'be done to |
E:test both these_assert1gps LA ‘ |

T
oy P
NG
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Of the poss1b1e confus1ons,.those caused by a r1s1ng

L4

“v1ntonat1on (Tone 3 becom1ng Tone 2 and Tone 4 becom1ng Tone

‘1) are seen as. the most 1mportant Th1s is because,,from a
7pragmat1c standpo1nt the actual occurrance of a r1s1ng,l
:1nterrogat1ve 1ntonat1on makes Tones 3 and 4 suscept1b1e to ]

”T-perturbat1on The faTT1ng 1ntonat1on assoc1ated w1th a.

’T7T‘norma1 dec]arat1ve sentence wou]d not T1Ke1y be severe R

‘aenough to cause a; change in tona] category

Y v
The faqfikﬁ\t Tone “ cou]d not be forced to be

'7fg§recognlzed as’ $one 2, and Tone 3 as Tone 4, QTVGS rise to

‘}_ﬂof pttch or1ented 1ntonat1on for-

T:ias 1nd1cat1ng 1nterrogat;ves and P2

7nthe suggest1on that the 1n1t1a1 port1on of the tone carr1esf'

1mportah% cues for tonal recognltlon Further?f”v R

ﬁif:exper1mentat1on coqu be done to test th1s noﬁ1on tSeef;nT
‘:ud1scuss1on of RumJancev s work 1n Chapter One )vu .

L | Whatever confus1ons resuTted, 1t 1s apparent that L

?hiﬁlex1ca1 tones 1n MSC can Y/thstand a Targe degree of 5:
1?f:perturbat1on before the dan_er of amb1gu1ty ar1ses Th1s Tfﬁ'

Tleeway 1s cruc1aT as?1t pe m1ts 1ntonat1on to funct1on 1n

'the same manner 1n ‘htnvse as 1t does 1n non tonal

-Q1T1ty smaTTer the use,pa

P

Twngu1st1c funct1ons

languages Were the range of perz

1ngu1st1c funct1ons

’glfsuch as 1nd1cat1ng attltudes and e ;t1ons, wou]d be severeTy:-

a;restr1cted In th1s eventuaTITva_

he funct1ons of 1ntonat:§niw
“sfwould conce1vab]y'be taken ove§ by 1ntens1ty and durat1on |

Certa1n probTems were encounte;ed w1th the f_';;~f7;T°?f}

iexper1mentatlon, part1cuTarTy concern1ng the SUbJeCt poo] 'ff“‘

o,m :
,J N

S



o

77"

It 1s bel1eved however that these problems are un1mportant'
'Jn terms of the general trend of the results - s

" The nature pf the relat1onsh1p between the d1fferent

\

‘raspects of prosody 1n Ch1nese 1s ahnew area for exper1mental

\.»

‘5'f5research The experwmental stud1es rev1ewed in Chapter One,

together w1th the exper1ment reported 1n th1s thes1s have
shed some 11ght on th1s phenomenon Th1s body of research

*ﬂhowever, rather than answer1ng all the quest{ons, has donel

: fdmuch to open up a new area of research there are a great S

'1';”imany quest1ons yet to be answered

LR
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| constructing the stimuli used {

concerning their operation, thg

1Chapter TWQ,

and Stevenson,

,Ex%rpé"

»

GET D2:FILENAME |

}vCLEAR_gLL
SET NTH=4
SET Vis 575
LQ TBA,, B
ODATA.SEG*B
DATA
DATA T

DATA. MEAS ot

DATA DF

_ADUUST TBA ENTRY 0 &MEAS P s
LABEL 3 ’~.‘»~
PR RESET swabH

}givgg_HIFERROR 43 LET &Y
B - -ADD &MEAS &y
EDAf ‘ '

fhe following is a listing of

and the Alligafém‘:
1978) 1 o

86

Appendix - .

exper1ment For deta1ls

i
E

. o _
' L P o
E R
/ ) “f\vﬁ o g ’ /  /. i
- - / R SR
g |
,.“‘ - b oo ‘ [

v

{ o .
R i ot o
g, ) iﬁ
i i \



{:jj. LABEL 1 |
L WAIT ZSEC ,f‘j,f"””
I #ss 1 EQ o GOTO =

’ElifEx &SEG

VERETURN;‘”f

"‘?out<&sEé‘{w"‘?;jj;'ﬁ._.“~

' [*ﬂsAvE &SEG _.}V'
”,;MEAs DUR &Y ar  -»‘ :

: i
JSUBTRACT &T 1

“‘MULTIPLY &1 6' “[,f fV ST

oo

ADD &MEAS &T
’f”PR EBE\&MEAS
/- DISP TBA P
~~   ADdUST TBA ENTRY o &MEAS
'”’i GoTo 3. T o |

~Inton
| _'CLEAR ALL f;.;,,«
-; ‘SET NTH=2

"*gf  tDATA T
. DATA- Y

2  ffDATA PTS
: f:ilsOURCE D2: PULSE

' : s :”v?b:" \ | \\ )
& END i LT A‘h_-‘ : . \\'\\\\ - .

- pATA x*g !;,'”’ff,j'iz‘fj5’*“‘

A



 ‘Jf,SUBTRACT &Y &1

GET Q2 FILENAME j‘,-'  sz;u,-,'

\\#LABEL 1 - B f»ﬂfE o “\\ﬁ’l‘“fﬁf‘5 

,'READ *SOURCE &x &PTS;:;V'f{i..,4»{¥j
V:‘CL Q1 T RN
 f~LQ WIN»~ |
; fiPR éx,-?‘
.*‘yiLQ &X
CWAIT 1sac

k”-. MEAs DUR &Y &T PTS \fa;;
© PRGY ET _,:;jﬁ_  ~
'~;yiADD &T &PTS i

‘,

,Q.; iLET 8y 628 . ;   7, ”f¥ﬁ, fi;;vé;ﬂf;;7’f”'jaf*

J;; ! >D1sP w1N "95;;%%i;":Vﬁ'
"Y§QTWAIT 1SEC S
_f'*fADd WIN ENTRY o &Y/{-?i;:: “’

L. Mo m MULT e " B

*;;t:fMEAS DUR 8y &T PTStif:if7-«f"'

o pravar |

;ERASE AF &x

fV SAVE SIG i»

RENS *AF SIG &x
oowax

‘if ;DW WIN e v .

s

T
B



 fGET"d2§F1EENAME52Qf 2
| Lo B Ly

o I
o

f

)

‘;iQQGET D2 FILENAMEz T

LQ P2

LQ P t; fi¥ﬁ{i1;f{ jifﬁ*/;f{ii;[ |

LQ PG i‘ e s

LQ P7 o
Q ST P1 P2 B3 pa’ Pé PG 7 p8
GET p2: FILENAMEQ;“u :

/ . ”'1’f-ffxf""
SAVE S/ : \\

GET Df FILENAME f;iffj
CLEAR ALl Rt

R




*[_‘“Q SIG S1 %2

:”’;zd*s1gnals used had between 30 and 40 PTtCh pulses

S

B
LQ 52 S S

_SAVE SIG‘;;,"‘.“ RIS |

‘)

90 % .

Th1s program was extended or short%ned depend1ng on..

‘h.flthe 1ength of the s1gna1 be1ng worked on Most of the

I Fep

\ '» f:_ _, ',',»{‘:_r

‘.’

R : W S g . N LI 2 T e \

“5'f The fol]ow1ng f11e was a source flJe lndlcat1ng hOW many

,5 pomts were to be tﬁuncated from each p1tch pu]se It,wae_@u5=7

: fhvused 1n con3unct1on w1th the program ’Inton

TR RS TR O

{



ot
L P13

P10

5
4

&

P15
P16.

R

R N S Y N

.

...etc. This file was adjusted, according to the number of . '

pulses per signal and the.amount of change desired in_the . -

RN

 pitéh.': “,_f’.ltﬁi ff ',  f'f@'  W;fi f;f  R ," f 
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