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LEXICAL TONE AND SENTENCE PROSODY IN THAI 

Ar thur  S .  Abramson, U n i v e r s i t y  o f  Connec t i cu t ,  S t o r r s ,  Connect i -  

c u t ,  U . S . A .  and Hask ins  L a b o r a t o r i e s ,  New Haven,  Connec t i cu t JLS .A ,  

B a c k g r o u n d  

I n  a t rue  t o n e  l a n g u a g e ,  one i n  w h i c h ,  i n  p r i n c i p l e ,  every 

s y l l a b l e  i n  the  morpheme s t o c k  bears  a d i s t i n c t i v e  tona l  phoneme, 

the tones a re  c h a r a c t e r i z e d  p r i m a r i l y  by fundamenta l - f requency  

l e v e l s  and c o n t o u r s .  S i n c e  we a l s o  descr ibe  i n tona t i on  main ly  i n  

terms o f  the fundamental frequency (FO) o f  the vo i ce ,  there seems 
t o  be a paradox i n v o l v e d  i n  examin ing  the r e l a t i ons  between sen- 

tence prosody  and word p rosody  i n  a tone l anguage .  As i n  o ther  

languages so a l s o  i n  tone languages i s  there the p o s s i b i l i t y  o f  

e x p r e s s i n g  a t t i t u d e s  o r  i n d i c a t i n g  c e r t a i n  a s p e c t s  o f  s yn tac t i c  

s t r uc tu re  by means o f  sen tence  i n t ona t i on .  The ques t i on  a r i ses  

as t o  whether  the e f f e c t s  o f  t h i s  sentence i n t ona t i on  are  s t rong 

enough t o  weaken o r  even des t roy  the phone t i c  i n t e g r i t y  o f  l e x i -  

ca l  t o n e s .  

The c i t a t i o n  fo rm o f  a monosy l l ab i c  word  may be v iewed as 

bear ing  the i d e a l  m a n i f e s t a t i o n  o f  a tone.  Of  c o u r s e ,  excep t  for  

the o c c a s i o n a l  one-word sen tence ,  t hese  i dea l  fo rms do n o t  o f ten  

occur  i n  runn ing  speech ,  ye t  ch i l d ren  i n  the cu l tu re  probab ly  

l e a r n  new words t h i s  way,  and so do a d u l t s  i n  a fo re ign - language  

c l a s s .  Once we have two o r  more tone-bear ing s y l l a b l e s  s t rung 

toge the r ,  we e x p e c t  pe r tu rba t i ons  th rough  c o a r t i c u l a t i o n .  The 

f i na l  p h y s i c a l  shap ing  o f  a tone  i s  p rov ided  by the i n t ona t i on  

on the u t te rance  ( P i k e ,  1948 ,  18 -19 ) .  

The Tones o f  Tha i  3 

The ideal shapes of the tones of Standard Thai (Siamese) _ É 
have been d e s c r i b e d  e lsewhere  (Abramson, 1 9 6 2 ;  E r i c k s o n ,  1974) .  . 

I t  i s  u s e f u l  t o  d i v i d e  the  f i v e  d i s t i n c t i v e  tones o f  the language 

i n t o  the "dynamic "  c l a s s ,  compr i s ing  the  f a l l i n g  and r i s i n g  tones, 

and the " s t a t i c "  c l ass ,  comprising the h igh,  mid and low tones. 

The dynamic t ones  show r a p i d  movements o f  F o ,  w h i l e  the  s t a t i c  

tones show ra the r  s low  movements wh ich  sometimes approx imate 

l e v e l s .  Of  the th ree s t a t i c  tones i t  i s  the m i d  tone tha t  i s  

mos t  l i k e l y  t o  appear o c c a s i o n a l l y  as a l e v e l .  The h i g h  tone i s  

more l i k e l y  t o  be seen as a r i s e  h igh  i n  the v o i c e  range i n  con- 

t ras t  w i th  the low r i se  o f  the r i s i ng  tone. The low tone i s  
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l ikely to  appear as a low f a l l  i n  cont ras t  w i th  the high f a l l  o f  

the f a l l i n g  tone.  

Two types o f  p h o n e t i c  c o n t e x t  pe r tu rb  the idea l  shapes o f  

the tones .  V o i c e l e s s  i n i t i a l  consonants  induce a h ighe r  s t a r t  o f  

the Fo contour ,  w h i l e  v o i c e d  i n i t i a l  consonants  induce a lower  

s ta r t  (Gandour ,  1974 ;  E r i c k s o n ,  1 9 7 4 ) .  T h i s  k i n d  o f  pe r tu rba t i on  

seems t o  have l i t t l e  e f f e c t  on the phone t i c  i n t e g r i t y  o f  the f i v e  

tones,  a l t hough  i t  may s e r v e  as a supp lementary  cue t o  the v o i c i n g  

state o f  the i n i t i a l  consonant .  I t  has been argued by h i s t o r i c a l  

l i ngu i s t s  ( L i ,  1 9 7 7 ) ,  w i t h  some p e r c e p t u a l  suppor t  f rom recen t  

experiments on Thai (Abramson and Er ickson,  1978), that through 

the phonemic iza t ion  o f  t h e s e  p e r t u r b a t i o n s ,  the tones o f  P ro to -  

Tai inc reased  from three t o  the p resen t -day  s e t s  o f  f i v e  o r  more 

in  the modern languages o f  the  fam i l y .  

The phone t i c  con tex t  t ha t  causes g rea te r  d e v i a t i o n s  f r om the 

ideal tonal  s h a p e s , i s  tha t  o f  ne ighbo r i ng  tones .  In  a s e r i e s  o f  

tones spoken w i t h o u t  p a u s e s ,  tona l  c o a r t i c u l a t i o n  o c c u r s .  Al— 

though phys io l og i ca l  s t u d i e s  o f  Tha i  tones (E r i ckson ,  1976) have 

yet  t o  be ex tended t o  sequences,  we can i n f e r  f rom a c o u s t i c  e v i -  

dence (Abramson, 1979) t h a t  t h i s  k i n d  o f  c o a r t i c u l a t i o n  i s  mani-  

fes ted through the o v e r l a p  o f  the e f f e c t s  o f  motor  commands f o r  

the control o f  the laryngeal  tensions and aerodynamic forces used. 

Two sequen t ia l  e f f e c t s  must  be d i sc r im ina ted  f rom tona l  c o -  

a r t i cu la t i on .  F i r s t ,  c e r t a i n  uns t ressed  CV s y l l a b l e s  w i t h  s h o r t  

[a ]  which have l o w  o r  h i g h  tones i n  c i t a t i o n  form are norma l l y  

toneless i n  running speech.  Another  v iew i s  tha t  the h igh  and 

low tones on these sy l l ab les  are neut ra l i zed,  and the resul t ing 

p i tch  i s  ass igned  t o  the m i d  tone .  T h i s  conc lus ion  i s  handy f o r  

t ranscr ip t ion ,  bu t  the phys i ca l  ev idence  sugges ts  i n s tab i l i t y  

with F0 values dominated by the contours o f  the neighboring l e x i -  

cal tones. The other sequential  e f f e c t  t o  be excluded from con- 

s idera t ion  i s  tona l  s a n d h i .  The phono logy  o f  the language d i c -  

tates that  when ce r ta i n  k i nds  o f  morphemes are con jo ined t o  form 

c°mpound w o r d s ,  the l e x i c a l  tone o f  one o f  the morphemes i s  re -  

Placed by another  tone.  

ägntence In tona t i on  and Tones 

As one l i s tens t o  spoken Tha i ,  whether i t  be an animated con— 

versation or a phlegmatic technical  explanat ion,  i t  becomes c lear 

that i n  add i t i on  t o  emot ional  s t a t e s  such l i n g u i s t i c  fea tu res  as 
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382 SYMPOSIUM No. 7 

sen tence  a c c e n t  and s i g n s  o f  m a j o r  s y n t a c t i c  b reakpo in t s  can be 

exp ressed  p r o s o d i c a l l y .  The d i s t i n c t i o n  between a s t a t e m e n t  and 

a ques t i on  can a l s o  be exp ressed .  In  my p resen t  approach t o  the 

t o p i c ,  I must  l e a n  ma in l y  on my own e x t e n s i v e  a u d i t o r y  bu t  lhfi ted 

i n s t rumen ta l  o b s e r v a t i o n s .  as v e r y  few u s e f u l  i n s i g h t s  a re  found 

i n  the l i t e r a t u r e .  I t  wou ld  be h e l p f u l  i f  n a t i v e  Tha i  l i n g u i s t s  

or  phone t i c i ans  gave more a t t e n t i o n  t o  t h e  m a t t e r .  

As a d a t a  base f o r  such o b s e r v a t i o n s , a s  I am ready t o  make, 

I have used two k i n d s  o f  speech m a t e r i a l .  One i s  a conversa t ion  

between two Tha i  adu l t s  o f  about one minute i n  l e n g t h ,  recorded 

by J .  Marv in  Brown f o r  a t e x t b o o k  p u b l i s h e d  by t h e  American Uni- 

v e r s i t y  A lumni  A s s o c i a t i o n  Language Cen te r  i n  Bangkok,  Tha i land .  

The o the r  i s  a monologue r e c o r d e d  by me o f  t h e  dean o f  a f acu l t y  

a t  a u n i v e r s i t y  i n  Bangkok;  speak ing  f o r  a b i t  more than  a minute. 

he t a l k s  about  a new academic .p rogram.  

Computer - implemented a n a l y s i s  y i e l d e d  d i s p l a y s  o f  root-mean- 

square ampl i tude, wave forms. and F0 contours. Cepstral analysis 

was used t o  e x t r a c t  the fundamental  f requency.  A sample s e t  i s  

shown i n  F i g .  1 f o r  the  female  speaker  i n  the d i a l o g u e .  H e r e , b y  

the  way ,  can be seen an example o f  tonal  c o a r t i c u l a t i o n .  The 

phrase  Indh bdan/ ' i n  f r o n t  o f  the house '  b e a r s  two  f a l l i n g ' u m e m  

The F0 o f  the f i r s t  one does no t  f a l l  as f a r  as the  second;  th is  

p resumably  f a c i l i t a t e s  the  r e s e t t i n g  o f  the l a r y n x  f o r  the  sharp 

r i s e  and f a l l  o f  t he  second f a l l i n g  tone.  

To hand le  the  non-emot i ve  aspec t s  o f  sen tence  prosody i n  

T h a i ,  my examina t ion  o f  the  p resent  corpus o f  u t t e r a n c e s ,  re in -  

f o r c e d  by the arguments o f  R u d a r a v a n i j a  ( 1 9 6 5 ) ,  l e a d s  me t o  pos i t  

three termina l  j unc tu res :  r i s i n g  p i t c h ,  sus ta ined  p i t c h ,  and 

f a l l i n g  p i t c h .  These junc tu res  f unc t i on  a t  c l a u s e  ends and sen- 

tence ends .  They may a l s o  f unc t i on  wherever  the speaker  pauses. 

The p resence  o f  a j unc tu re  a f f e c t s  the phone t i c  shape o f  the l ex -  

i ca l  tone on the l a s t  one or two sy l l ab les .  The r i s i ng  and fa l -  

l i n g  junctures are l i k e l y  to  appear at the end o f  a breath group. 

In e a r l i e r  work (Abramson, 1962) I a l s o  p o s i t e d  two p i t c h  reg is -  

t e r s ,  h igh  and no rma l .  as un i t s  f o r  Tha i  i n t o n a t i o n .  I now doubt 

the re l evance  o f  such r e g i s t e r s  f o r  the  non—emotive aspects  o f  

sen tence  p rosody  i n  the  language .  Indeed,  t o  cap tu re  emot ive 

prosod ic  v a r i a t i o n ,  a somewhat more e labora te  scheme m i g h t  be 

needed. Although. as shown by Noss (1972) and Thongkum (1975): 
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rhy thmic  f a c t o r s  p l ay  a r o l e  i n  Tha i  sentence p rosody ,  they are 

e x c l u d e d  he re  because o f  the scope s e t  by the o r g a n i z e r s  o f  the 

Congress.- 
Henderson (1949)  has argued t ha t  a s i d e  f rom the genera l  mehr 

d i c  l i n e  o f  T h a i  i n t o n a t i o n ,  the " sen tence  tone“  as a whole i s  

main ly  determined by the s p e a k e r ' s  c h o i c e  o f  p a r t i c l e s ,  most o f  

them f i n a l  p a r t i c l e s .  She desc r i bes  seven such sen tence  tones .  

Wi thou t  en te r i ng  i n t o  the q u e s t i o n  o f  how many sentence tones 

there  m igh t  b e ,  I can a t  l e a s t  say  t ha t  these  p a r t i c l e s ,  which 

i n d i c a t e ,  e . g . ,  the sex o f  the speaker  and someth ing  about the  

s o c i a l  r e l a t i o n  between the speaker  and the h e a r e r ,  a re  pr ime 

c a r r i e r s  o f  t he  terminal  junc tu res .  Each p a r t i c l e  as a l e x i c a l  

i tem has a tone o f  i t s  own i n  c i t a t i o n  form; t h i s  tone i s  usua l l y  

p red i c tab le  f rom the s p e l l i n g .  I doub t ,  howeve r ,  t ha t  i n  running 

speech these  " l e x i c a l "  tones  have any s t a n d i n g .  The ac tua l  p i t ch  

imposed on a p a r t i c l e  o r ,  somet imes,  a sequence o f  two p a r t i c l e s ,  

seems t o  be determined by the in tona t ion  o f  the  who le  sentence 

cu lmina t ing  i n  a terminal  j unc tu re .  The r esu l t i ng  " t o n e s "  on 

these  p a r t i c l e s  can sometimes be a l i g n e d  w i th  the l e x i c a l  tones 

o f  Tha i  phono logy  b u t  more o f t e n  they a re  dev ian t ;  some l i n g u i s t s ,  

apparent ly  i n  the  g r i p  o f  the v i e w  t ha t  every  Tha i  s y l l a b l e  must 

bear  a phonemic t one ,  f e e l  const ra ined to  w r i t e  each p a r t i c l e  

w i t h  one o f  the f i v e  tones .  

In  bo th  c o l l o q u i a l  and formal  d i scou rse ,  many a sentence con- 

t a i n s  no p a r t i c l e s ,  so the terminal  junctures appear  on t he  f ina l  

word o f  the clause or sentence. F ig.  1 shows such an e f f e c t .  

The f a l l i n g  tone  on [ jdn] ' g r a s s '  a t  the end o f  the sentence i s  

considerably lower both a t  i t s  h igh point  and low point  than the 

two f a l l i n g  tones a t  the beg inn ing .  Even the r i s i n g  tone j u s t  

be fo re  i t  on ISQndam/ ' f i e l d ‘  does n o t  r i s e  t o  a po in t  much higher 

than the immediate ly p receed ing  m i d  tone  on lpen/ ' b e ' .  Wi th  

such a s h o r t  u t te rance  i t  i s  hard t o  dec ide  whether  we have a 

f i na l  f a l l i n g  juncture on the compound word fo r  ' l a w n '  or a f a l l -  

i n g  i n tona t i on  contour  on the whole sentence.  

Sentence accent  i s  m a n i f e s t e d  by one o r  more o f  the f o l l o w -  

i n g  f a c t o r s :  ( 1 )  l eng then ing  o f  the s y l l a b l e ,  ( 2 )  a tonal  con- 

tour that  approaches the form o f  the ideal  tone,  and (3 )  an in - "  

crease i n  ampl i tude.  In the sentence i n  F i g .  l the f i n a l  sy l l a -  

b l e  appears to  bear  the sentence accen t ,  us ing  fac tors  ( 1 )  and 
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(2).  In the phrase /naa baan/ a t  the beginning o f  the sentence. 

the second sy l lab le i s  s t ressed,  using fac to rs  (1) and ( 3 ) ;  the 

amp1itude trace is f1attened at the top of the avai1ab1e 20-dB 

range, ind ica t ing sa tu ra t ion .  

The po in ts  made so fa r  have been descr ipt ions o f  gross Fo 

contours.  A prob lem i n  i n t ona t i on  a n a l y s i s  i s  how t o  present  

quant i ta t i ve  da ta  t ha t  go beyond o v e r a l l  “ t u n e s . “  The p rosod i c  

const ructs  o f  the l i n g u i s t  o f t e n  e lude  the measur ing  d e v i c e s  o f  

the phone t i c i an .  W i t h  the  s imp le -m inded  ana l ys i s  f o r  non-emot i ve  

prosody i n t o  three termina l  j unc tu res  as a f ramework ,  I have made 

an i n i t i a l  t a b u l a t i o n  o f  f requency  movements f o r  such c lea r  exam- 

ples o f  terminal junc tu re  as I c o u l d  f i n d  i n  the corpus .  To pro-  

vide fo r  reasonab le  compa rab i l i t y  o f  s p e a k e r s .  I t rea ted  f requency 

s h i f t s  a t  terminal  junc tu res  as pe rcen tages  o f  the v o i c e  r ange .  

The maximum and minimum FO v a l u e s  f o r  each o f  the three speakers  

are g i ven  i n  T a b l e  l .  A l though  the speech i n  both samples was 

T a b l e  l 

Vo ice  Range i n  Hz 

Dialogue Monologue 

Speakers: A* B* *  U.W.*  

Spread: 130-290 90-235 . 8 5 - 1 6 0  

Range: 160 145 75 

*Woman **Man 

calm, the nar rower  range f o r  the  monologue may no t  be due so  much 

to  the h a b i t s  o f  tha t  speaker  as t o  the ra ther  d i spass iona te  and 

thoughtfu l  na ture  o f  h i s  d i s c u s s i o n  compared t o  the more animated 

d ia logue.  

The juncture o f  sus ta ined  p i t c h  i s  genera l l y  found at  syn— 

t ac t i c  breaks where the o v e r a l l  p i t c h  o f  the v o i c e  ne i ther  r i s e s  

nor f a l l s  b e f o r e  a b r i e f  pause ;  w i t h  or w i thou t  a pause ,  the 

f ina l  sy l l ab l e  i s  p ro longed .  I have used th i s  sus ta ined  p i t ch  as 

a neutral  re ference f rom wh i ch  t o  t r ack  the movements o f  the other 

tho ' junc tu res .  Examin ing both  samples by ear  and by eye ,  I a c -  

cePted as v a l i d  tokens o f  the th ree  junc tures  on ly  those ins tances  

that were qui te  unambiguous. This cautious procedure y ie lded the 

smal l  number o f  da ta  i n  T a b l e  2 .  The juncture o f  r i s i n g  p i t ch  

Signals su rp r i se ,  doubt  o r  a ques t i on .  (Ques t ions  can a l s o  be 

marked by means o f  p a r t i c l e s  and o the r  morphemes w i t h o u t  terminal  

rising pitch.) The terminal fa l l  appears at the ends of sentences 
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Tab le  2 

Average S h i f t  Through Vo ice  Range fo r  Terminal  P i t c h  Junctures 

R i s i n g  Sus ta ined  F a l l i n g  

% N % N % 

6 30 1 4  0* 27 25 

*Neut ra l  re fe rence  p o i n t .  

and some ma jo r  c l a u s e s .  The " s h i f t “  f o r  the s u s t a i n e d  p i t c h  i s  

s e t  a t  0% as a neu t ra l  r e fe rence  l e v e l ,  w h i l e  the o ther  two junc- 

tures are  en te red  as depa r tu res  f rom tha t  neu t ra l  l e v e l .  The data 

are averaged ac ross  t he  three s p e a k e r s .  None o f  the tokens  o f  

these junc tu res  happened t o  occu r  w i t h  the l o w  l e x i c a l  tone.  

Even away f rom the junc tu res  i n t o n a t i o n  has g rea t  e f f e c t s  on 

the r e a l i z a t i o n s  o f  the tona l  phonemes. I f  the i d e a l  forms o f  

the tones  have any p s y c h o l o g i c a l  v a l i d i t y ,  then the forms i n  the 

sample o f  runn ing  speech have undergone seve re  d i s t o r t i o n .  A fu l l  

accoun t  i s  beyond my r e a c h  he re .  A t  the  same t i m e ,  as I l o o k  at  

the con tou rs  and l i s t e n  t o  the speech ,  I f i n d  p r e s e r v a t i o n  o f  the 

f u l l  sys tem o f  f i v e  tones  i n  runn ing  speech .  T h a t  i s ,  the usual 

l i n g u i s t i c  scheme i s  n o t  an a r t i f a c t  o f  the fo rmal  ana lys i s  o f  

the l i n g u i s t  concen t ra t i ng  on c i t a t i o n  forms on ly .  Exc luded  from 

th i s  g e n e r a l i z a t i o n ,  however ,  must  be a l l  p a r t i c l e s  occu r r i ng  a t  

ma jo r  s y n t a c t i c  b r e a k s ;  they genera l l y  have t he i r  p i t c h  detemfined 

by the sen tence  i n tona t i on  w i t h o u t  the invo lvement  o f  l e x i c a l  

t ones .  Other  f requen t l y  used func t ion  w o r d s ,  such as models and 

pronouns.  o f t e n  undergo tona l  rep lacement .  

C o n c l u s i o n  

The phonemic tones  and sentence p rosod ies  o f  Tha i  i n t e rac t  

i n  a ra the r  c o m p l i c a t e d  f ash ion .  Three terminal  p i t c h  junctures .  { 

o f t en  occu r r i ng  on p a r t i c l e s ,  ca r ry  much o f  the i n t o n a t i o n .  Al— ÿ 

though the l e x i c a l  tones are much i n f l uenced  i n  t he i r  Fo move- 

ments by sen tence  i n t o n a t i o n ,  the con t ras t s  between them are pre- 

served  e x c e p t  f o r  c e r t a i n  sma l l  s e t s  o f  morphemes. Sentence pro- 

sody a l l o w s  f o r  sen tence  accen t .  As i n  non-tonal  l anguages .  i t  

i s  p o s s i b l e  i n  Tha i  t o  use p i t c h  junctures f o r  the d i f f e rence  be- 

tween s ta tements  and a t  l e a s t  some k inds  o f  q u e s t i o n s .  
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