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O .  I N T RO D U C T I O N
I 

Although Vietname se tones have been extens ively studied in quite a 

few works , the more det ailed phonetic  des cript ions based on instrumental 

analys i s  have all concent rat ed on Nort hern Vietname se ( henceforward NV ) , 

e . g .  L� V�n Ly ( 1 9 4 8 ) , Andreev and Gordina ( 19 5 7 ) , Nguy�n Ham Duong 

( 19 62 ) ,  Han ( 19 69 ) ,  Han and Kim ( 19 7 2 ) and Earle ( 1 9 7 5 ) , while Central 

Vietname se and Sout hern Vietname se ( henceforward CV and SV ) have had 

fewer and mainly impre s s ioni s t i c  de s c ription s , with the except ion of 

TrAn Huong Mai ( 19 6 9 ) whi ch was only part ially based on instrumental 

re cords . Mine is an attempt t o  provide a more comprehensive des c ript ion 

of Vietname se tones by presenting data from all three maj or dial e c t s  in 

their various aspec t s . 

1 .  A N  OV E RV I E W O F  V I ET N A M E S E  TO N E S  

The o fficial spelling recogni ses  six tones i n  Vietnamese , which 

repre sent what can be termed the underlying phono logical tone s of 

s tandard literary Vietname se and also of NV , whi c h  i s  regarded as a 

pre s t i ge dialect . Table  1 summaris e s  the system in three diale ct s . 

The Engli s h  labe l s , taken from Han ( 19 6 9 ) and pre ferred t o  others 

be cause they are short and sugge s t i ve o f  the bas i c  contours o f  each 

tone , and t he phono logical not ations , taken from o fficial spel l ing 

diacrit i c s  with t he addit ion o f  the macron for the level t one , will  

b e  used  throughout this work . The phonet i c  notat ion s , a modi fied 

vers ion of Chao ' s  ( 1 9 3 0 ) , was first based on auditory impre s sions and 

later readj usted in some cases by t aking p i t ch value s cal culated from 

the data t hrough various normali sat ion and convers ion procedure s 

des cribed elsewhere ( Va Thanh Phuong 1 9 81 ) .  
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T A B L E  1 
THE TONES OF VIETNAMESE 

Number 1 2 3 3B 4 4B 5 6 

h u y & n  .!, , 

n �n g  n a n g  hd i Vietnamese Names n g a n g  s a c  s a c  n g a 
( d c )  ( t � c )  

English Labels* leve l  fal ling ris ing stopped drop stopped curve b roken 
tone tone t one ris ing t one tone drop t one tone tone 

Phonological 
Notations* I - I  1 , 1 1 ' 1 1 ' 5 / * *  I .  I 1 . 5 / * *  1 ' 1  r l  

Phonetic 
Notations* 

NV [ 3 3 J [ 2 1 J  [ 3 5J [ 4 5s J * *  [ ;u. J * *  [ 21 s J * *  [ 212 J [ ill J * *  

CV [ 55J [ 4 2 J  [ 2 4 J  [ 3 4 s J * *  [ 3 1 J  [ 31 s J * *  [ ill J * *  

SV [ 3 3 J [ 2 1 J  [ 3 5J [ 35s J * *  [ 2 1 2 J [ 2 1 s J * *  [ 2l 4 J  

Examples I haj l I h a j l I h a j l I h a t l  I h {l j l I h {l t l  I h �j /�/ h a j l 
r two ' ' s 'lipper ' ' to p i c k  ' to s ing ' ' harm ' ' g r a in ' ' s ea ' ' s ca re d ' 

( fru i t )  , ( in c ompounds only ) 

* See comment s in the text . 
** 5 represents the syl lable- final voi cele s s  stop which conditions the oc currence o f  the t one . 

marks the laryngealisat ion characteri st i c  of the tone . 

\J1 
0\ 
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2 .  P RO C E D U R E S 

2 . 1 . I N F O RMANTS 

5 7  

Thi s s tudy was based o n  t he re corded v o i c e s  of t hirty-four nat ive 

speakers of Vi etname se ( 11 NV , 1 2  CV and 11  SV ) , who se horne towns are 

indicated on Map 1 ( p . 5 8 ) . They inc luded 14 females and 20 males , 

respect i ve ly represented by F and M and numbered in increas ing order in 

t he southward direct ion within each sex group and each dialect . Being 

mostly university s t udents or staff , t hey spoke an educat ed and s t an­

dardised variety of t heir re spect ive dialect s .  

2 . 2 .  WORV L I STS 

In order to pinpoint dialectal variat ions of tones in s imilar 

phonet ic environment s ,  I dec ided on a restricted number of syllables in 

two word l i st s . One consisted of five syllab le s  

I t a l  I t h a l  I d a l  I n a l  I s a l 
occurring with all t he six  tones ( five in CV and SV ) ,  and 

I t a k l  I t h a kl I d a k l  I n a k l  I s a k l  
occurring with t he two stopped tones . 

The other consisted of t he syllables  I t a l  ( for non-stopped tone s ) ,  

and I t a k l  ( for st opped tones ) ,  each repeated t hree t ime s aft er a frame 

sentence . 

The idea was t o  minimise possible pert urbat ions caused by consonant s 

and vowe l s  of various t yp e s  whi c h  might di ffer phonetically in t he 

t hree dialect s .  Comparison with dat a from Han ( 19 6 9 ) and Earle ( 19 7 5 ) ,  

which included a greater variety of syllab les , showed t hat t he t one 

shapes obtained from my material were e ssentially t he same as t he irs . 

2 . 3 .  I NSTRUM ENTS 

Recordings were made at various t ime s in Canberra , Sydne y ,  Hanoi , 

Hue and Ho Chi Minh City t hrough a UHER 4 0 0 0  Report I e  Re corder with 

reel-to-ree l BASF tapes . Mingograms were made t hrough the use of an 

F-J Fundamental Frequency Meter , an F-J Int ensity Met er , a Sony 

8-Channel Mixer and an Elema-Schonander Mingograf ,  and spect rograms 

were made from a Voi c eprint Spectrograph , at the Phonet i c s  Laboratory 

of the Department o f  Lingu i s t i c s ,  The Facult ies , Australian Nat ional 

Univers ity . 

2 . 4 .  MEASUREM ENTS 

After I dec ided to look at four parameters t hat appeared t o  

charact erise Vietname se t one s ,  name ly Fo , inten s ity , durat ion and 



58 vii THANH PHtJdNG 

MAP 1 
D I STRIBUT ION OF INFORMANTS '  NAT IVE PLACES IN  V I ET NAM 
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laryngeali sat ion , measurement s  were made manual ly from mingograms , 

supp lement e d  by spectrograms only in cases of unc lear t race s .  

5 9  

F o  values were measured a t  six t imepo int s for non-stopped t one s 

designated P I ,  P2 , P 3 ,  p4 , P 5 , and P 6 ,  c orre sponding re spect ively t o  

vowe l onset , 10%  ( after onset ) , 3 7 %  ( midpoint 1 ) , 6 3% ( midpoint 2 ) ,  

9 0 %  ( be fore endpoint ) and endpoint . For the stopped t ones , P I ,  P 2 , P 3  

and p 4  were defined a s  onset , midpoint 1 ,  midpoint 2 and endpoint , 

because with t heir much shorter durat ion , value s at 1 0 %  after onset 

and be fore endpoint would not alter t heir Fo contours . For syllab le s  

beginning with voiced consonants , vowel onset s started later as t he F o  

values for consonant onset s were ignore d ,  be cause t hey could cause 

deviat ions from the typical Fo contours of t he tone s . 

Int ensity was measured at four t imepoint s ,  I I ,  I 2 , I 3  and I 4 , 

corre sponding to P2 , P 3 , p 4  and P5 of the Fo measurement s ,  and on t he 

same syl lables  I t a l  and I t a kl for the various tone s .  

Duration was measured i n  cent i seconds and the determinat ion o f  onset 

and endpoint was made in the s ame way as for Fo and inten s it y . 

A s  I know of no t e sted met hod o f  measuring laryngeali sat ion , I 

studied t he tones auditori ly , noted t he o c currence of breathy voice , 

c reaky voice and glottal c losure in various tone s , and re ferred back 

t o  p laces in mingo grams and spectrograms where they were supposed to 

oc cur and measured t heir rough durat ion in centi seconds . 

3 .  R E SU L T S  

The Fo , int ensity and durat ion value s obt ained from measurement s 

described above were treated stat ist ically by calculat ing the arith­

met i c a l  means and st andard deviat ions . They are given in t abular forms 

in t he following pages . Tab les 2 t o  4 present t he Fo dat a ,  Tab les 5 

to 7 the int ensity  data , Tab le 8 the durat ion data and Tab le 9 the 

laryngeali sat ion dat a .  
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TA B L E  2 

MEAN Fo IN HERTZ AND STANDARD DEVIAT I ONS OF NV TONES 
AT S I X  T I MEPO INTS ( FOUR T I MEPOINTS FOR STOPPED TONES) * 

Tone n P I  P2  P 3  P4  P5  P6  

Level I-I 7 2  2 1 2  2 1 2  2 12 2 1 0  2 0 7  2 0 2  

5 5  5 6  5 5  55  54  5 3  

Fal ling 1, 1 7 2  1 7 8  1 7 5  1 7 1  1 6 3  1 5 9  1 5 5  

4 5  4 6  4 5  4 3  4 4  4 3  

Ris ing 1 ' 1 7 2  1 9 8  1 9 4  1 9 7  2 1 7  2 4 6  2 5 7  

52  51  51  51  5 4  5 6  

S t . Ri s .  1 ' 51 7 2  2 2 1  2 32 2 5 0  2 6 8  

6 1  59  57  60  

Drop 1 . 1  72 1 8 9  186  180  165  1 6 2  1 6 3  

4 7  4 7  4 5  4 3  4 4  4 7  
. 

St . Drop 1 . 51 72 1 82 1 7 4  1 6 7  1 5 8  

4 5  4 3  4 1  4 3  

Curve 1 ' 1  7 2  1 7 6  1 7 0  1 5 7  1 4 0  1 5 5  1 6 6  

4 5  4 6  4 2  3 7  3 8  3 8  

Broken ;-1 72 2 02 1 9 6  1 6 9  2 1 1  2 4 4  2 4 5  

5 5  54  4 7  55  55  58  

* Data from nine NV informant s :  NFl , NF2 , NF3 , NF4 , NM1 , NM2 , 

NM3 ,  NM4 and NM6 . 
For each t one , mean Fo value s on first line , SD on second line . 
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TA B L E  3 

MEAN Fo I N  HERTZ AND STANDARD DEVIAT IONS OF CV TONES 
AT S I X  T I ME PO I NT S  ( FOUR T IMEPOINTS FOR STOPPED TONES) A  

Tone n P I  P2  P3  P 4  P S  P 6  

Leve l I-I 9 6  1 8 4  1 8 2  1 8 5  1 8 7  1 8 8  1 8 6  

5 3  5 0  5 0  5 0  52 52 

Fall ing 1 , 1 9 6  1 7 4  1 7 1  1 6 7  1 6 2  1 5 9  1 5 6  

4 9  4 8  4 7  4 6  4 5  4 4  

Rising 1 ' 1 9 6  1 5 8  1 5 3  1 5 0  1 6 2  1 7 7  1 8 1  

4 3  3 9  3 7  3 7  4 7  5 2  

S t . Ri s .  1 ' 51 96 163  159  1 6 6  1 7 9  

4 2  39  39  4 6  

Drop 1 . 1  9 6  1 6 3  1 5 8  1 5 3  1 4 8  1 4 8  1 4 9  

4 2  4 0  38  3 9  3 9  4 0  

St . Drop 1 . 51 9 6  1 6 9  1 6 1  1 5 5  1 5 0  

4 3  39  39  3 9  

Curve 1 ' 1  9 6  1 6 6  1 6 3  1 5 6  1 4 8  1 5 3  1 5 6  

4 5  4 3  4 1  4 2  4 6  4 8  

* Dat a from twelve CV informant s :  CFl , CF2 , CF3 ,  CF4 , CMl , CM2 , 

CM3 , CM4 , CM5 , CM6 , CM7 and CM8 . 

For each t one , mean Fo value s on first line , SD on second l ine . 

6 1  
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TA B L E  4 

MEAN Fo I N  HERT Z  AND STANDARD DEVIAT I ONS OF SV TONES 
AT S I X  T I MEPOINTS ( FOUR T I ME PO I NTS FOR STOPPED TONE S ) * 

Tone n PI P2 P3 P4 P S  P6  

Leve l I-I 7 2  1 9 1  1 9 1  1 9 2  1 9 1  1 8 9  1 8 5  

6 1  6 0  61  6 0  6 1  6 1  

Fall ing 1, 1 7 2  1 6 6  1 6 1  1 5 5  1 5 1  1 4 9  1 4 9  

5 2  5 2  5 1  5 0  5 1  5 4  

Rising 1 '1 72 194  192  201  224  2 5 0  2 5 5  

6 3  6 0  6 1  6 8  8 0  8 4  

S t . Ri s .  1 ' 51 72 201  2 0 8  2 2 8  2 5 6  

67  66  71  8 6  

Drop 1 . 1  7 2  1 6 6  1 5 7  1 4 8  1 5 0  1 6 2  1 6 6  

57  52  49  51  55  56  

S t . Drop 1 . 51 72 170  1 5 9  1 5 5  1 6 0  

5 6  52  4 9 52  

Curve 1 ' 1  7 2  1 7 3  1 6 2  1 4 9  1 7 5  2 1 9  2 2 4  

61  5 6  48  54  6 6  71  

* Dat a  from nine SV informants : SF1 , SF2 , SF 3 ,  SF5 , SM1 , SM2 , 

SM4 , SM5 , and SM6 . 

For each tone , mean Fo values on first l ine , SD on second l ine . 
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TAB L E  5 

MEAN INTENS ITY I N  dB AND STANDARD DEVIAT I ONS OF 
NV TONES ON SAME SYLLABLES AT FOUR T IMEPO I NTS* 

Tone n I l  SO 1 2  SO I3 SO 1 4  

Level I-I 32 7 . 1  6 . 3  5 . 4  2 . 0  

2 . 1  1 . 1  1 . 6  

Fall ing 1 , 1 3 2  5 . 1  4 . 5  3 . 5  1 . 1 

2 . 1 1 . 5  1 . 7 

Ri s ing 1 ' 1 3 2  5 . 5  4 . 6  5 . 4  1 . 6  

1 . 5  1 . 3  2 . 5 

St . Ri s .  1 ' 51 3 2  5 . 6  5 . 0  4 . 5 1 . 5  

2 . 0  1 . 6 2 . 1  

Drop 1 . 1  32 4 . 5  4 . 1  2 . 3  0 . 8 

1 . 3 1 . 5  1 . 0 

St . Drop 1 . 51 32 5 . 0  4 . 4  3 . 6  1 . 0  

2 . 1  1 . 8 1 . 6  

Curve 1 ' 1  3 2  4 . 4  3 . 2  2 . 5  1 . 4  

1 . 5  1 . 2  1 . 2  

Broken I-I 3 2  5 . 2  2 . 4  4 . 8 1 . 4  

1 . 9 0 . 9 2 . 3 

SO 

1 . 8 

0 . 2  

1 . 1  

1 . 3  

0 . 2  

0 . 05 

0 . 5  

0 . 5  

* Data from 8 NV in formant s :  NFl , NF2 , NF5 ,  NM1 , NM3 , NM4 , NM5 

6 3  

and NM6 . The syllab les were I t a l  and I t a k l  for s onorant-ending 

and st opped t ones respect ive ly . 

For each ton e ,  mean intensity value s on first l i ne , SD on second 

l ine . 
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TAB L E  6 

MEAN I NTENSI TY I N  dB AND STANDARD DEVIAT I ONS OF 
CV TONES ON SAME SYLLABLES AT FOUR T IMEPO I NTS* 

Tone n I l  S O  I2 SO I3 SO 1 4  

Level I-I 32 8 . 0  7 . 2  5 . 5 2 . 7  

2 . 5 1 . 1  1 . 8  

Falling 1, 1 32  8 . 4  6 . 5  4 . 1  1 . 9  

2 . 7  1 . 8  1 . 6  

Ri s ing 1 '1 32  5 . 9  5 . 0  5 . 1 2 . 3 

2 . 8  1 . 8  1 . 8  

St . Ri s .  I ' sl  3 2  5 . 3  4 . 9  4 . 6  1 . 6  

2 . 6  2 . 1  1 . 8  

Drop 1 . 1  32  6 . 5  4 . 7  3 . 1  1 . 7  

3 . 1  1 . 5  1 . 9  

St . Drop I . sl 32  6 . 6  5 . 3 3 . 8  1 . 4  

3 . 2  1 . 5  1 . 3  

Curve 1 ' 1  32  7 . 3  5 . 8  3 . 2  1 . 4  

2 . 7  2 . 2  1 . 6  

SO 

1 . 3  

0 . 6  

1 . 2  

0 . 5 

0 . 9  

0 . 8  

0 . 7  

* Data from 8 CV informants : CF1 , CF2 , CF4 , CM1 , CM4 , CM5 , CM7 

and CM8 . The syllables  were / t a /  and / t a k/ for sonorant­

ending and stopped tones re spectively . 

For each t one , mean intensity value s on first line , SD on second 

l ine . 



PHONETIC PROPERTIES OF VIETNAMESE TONES ACROSS DIALECTS 

TA B L E  7 

MEAN INTENS ITY I N  dB AND STANDARD DEVIAT IONS OF 
SV TONES ON SAME SYLLABLES AT FOUR T IMEPOINTS* 

Tone n I l  S O  I2  SO I3  SO I4 

Leve l  I-I 32 4 . 9  5 . 8  4 . 1 2 . 3 

2 . 0 1 . 4  1 . 3 

Fall ing / , / 3 2  3 . 5  3 . 8 2 . 4  1 . 2  

1 . 3  0 . 9  0 . 8  

Ri s ing / ' / 32  4 . 4  4 . 9  4 . 2 2 . 5 

1 . 8 1 . 3  2 . 2  

St . Ri s .  / ' 5/ 32  4 . 2  5 . 8  5 . 0 2 . 4  

2 . 3 2 . 0  1 . 5 

Drop / . /  3 2  3 . 2  2 . 9  2 . 0 1 . 2  

1 . 3 1 . 1  0 . 8  

St . Drop / . 5/ 3 2  3 . 9  3 . 7  2 . 7  1 . 2  

1 . 2  1 . 2  0 . 3  

Curve / ' /  32  3 . 6  2 . 5  3 . 0  2 . 0  

1 . 5  0 . 9  1 . 0  

SO 

1 . 7  

0 . 6 

2 . 3 

1 . 7  

0 . 4  

0 . 4  

1 . 7  

*Data from 8 SV informan t s : SF1 , SF4 , SF5 , SM1 , SM3 , SM4 , SM5 

6 5  

and SM6 . The syllables  were I t a l  and I t a kl for sonorant-ending 

and stopped tone s respect ive l y .  

For each tone , mean intensity value s on first l ine , S D  on 

se cond line . 
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TA B L E  8 

MEAN DURAT I ON I N  CEN T I SE CONDS AND STANDARD DEVI AT I ONS 
OF NV , CV AND SV TONES ON SAME SYLLABLES A 

Dialect & Tone n 0 SO Dmax Dmin A *  

NV Level I-I 3 6  2 5  6 36  12  

Falling 1 , 1 3 2  2 5  6 3 8  1 2  

Rising 1 '1 3 2  2 5  5 3 8  1 4  

St . Ri s ing I ' sl 32  15  3 22  10  

Drop 1 . 1  32  2 0  4 30 1 4  

St . Drop I . s/ 32  15  3 22  8 

Curve 1 ' /  3 2  2 6  6 4 0  1 6  

Broken ;-1 32 25 4 32  14  

CV Leve l I-I 3 2  2 6  5 4 0  1 6  

Fal l ing /, / 3 2  2 8  5 4 0  1 6  

Ris i ng / ' / 32  26  5 4 0  1 8  

St . Rising / ' s/ 32  1 6  3 2 6  1 0  

Drop / . /  3 2  2 8  7 5 0  1 8  

St . Drop / . s/ 32  17  3 2 6  1 0  

Curve / ' 1  3 2  2 4  5 4 0  1 5  

SV Leve l 1-/ 3 2  30  8 5 0  1 6  

Falling /'  / 3 2  29  6 4 4  1 8  

Ris ing 1 '/ 3 2  2 8  6 4 0  1 5  

St . Ri sing / ' s/  32  18  4 2 8  1 2  

Drop / . /  3 2  2 8  5 4 0  1 8  

St . Drop I . s/ 3 2  1 7  4 2 4  1 0  

Curve 1 ' /  3 2  3 0  6 4 2  2 0  

* 
Data from same syllables and same informant s as for inten s ity 

data in Tab les 5 t o  7 .  
* *  

Dmax and Dmin are t he longe st and shortest tokens found i n  each 

t one samp le . 
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TA B L E  9 

LARYNGEAL I SAT I ON I N  NV , CV AND SV TONES ·  

Dialect and Tone Degree Duration Timing 

NV 

CV 

SV 

* 

Level I-I. Ri sing 1 ' 1 ,  St . 
1 ' 51 and St . Drop 1 . 51 

Fal ling 1 , 1  

Drop 1 . 1  

Curve 1 ' 1  

Broken r l  

Leve l I-I , 
1 ' 51 and 

Rising 1 ' / 

Drop 1 . 1  

Curve 1 ' 1  

Level I-I , 
1 ' 51 and 

Fa lling 1, 1 

Drop 1 . 1 
Curve 1 ' 1  

Fall ing / , 1 ,  St . 
St . Drop 1 . 51 

Ris ing 1 '/ ,  St . 
St . Drop / . 51 

Ris ing 

Rising 

Ri s ing 

( a )  ( b )  ( c )  

0 

0 ( 1  ) ( i )  ( E )  

2 ( 3 )  4 . 5  E 

0 ( 1  ) ( i )  ( M , E )  

2 ( 3 )  3 . 7  M 

0 

0 ( 1 )  ( i )  ( M )  

0 ( 1 , 2 )  ( i )  ( E )  

2 ( 1  ) 4 . 6  E 

0 

0 ( 1  ) ( i )  ( E )  

0 ( 1 , 2 )  ( i )  ( E )  

0 ( 1 )  ( i )  ( M )  

Based o n  auditory and acoustic  studies o n  s ame syl lables and same 

informant s as for intensity data in Tab l e s  5 to 7 .  

( a )  O : regular vOi c i ng ; l : b reathy voice ; 2 : creaky voice ; 3 : glottal 

closure . ( )  indi cates alternat ive oc currences with some speakers 

and in some contexts only . 

( b )  Numbe r  indicates  mean duration o f  laryngealised part in 

cent i s e conds ; ( i )  indicates  irregular duration s . 

( c )  Laryngeali sation may oc cur at the middle ( M )  or end ( E )  of the 

syllab le .  
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4 .  D I SC U S S I O N  

4 . 1 .  PH YS I CA L  PHO N ET I C  PA RAMETERS I N  NORMA L I S EV VA L U ES 

To understand and evaluat e the common characterist ic s of Vietname se 

tones and t heir variat ions acro s s  dialect s ,  it i s  nece s s ary to make 

the data comparab le by using the same set s of parameters in describing 

them . However , the absolute and mean values given for those parameters 

a s  the results of direct measurement s do not always make meaningful 

generali sat ions po ssible , because of the wide range of variat ions i n  

non-l i ngui stic  parameters s u c h  as d i fferent F o  ranges between male and 

female speaker s , d i fferences in speech t empo or the power of their 

vo i ce s ,  etc . Therefore some normali sat ion procedures are proposed 

below t o  bring the data pre sent ed in 3 .  into d irect ly conparab le forms . 

For compari son o f  Fo dat a ,  I devi sed a method of normali sat ion 

involving the not i on of Fo Different ial in funct ion of the mean F ,  or 

FD ( F) , expre s sed in percent i n  t he fol lowing formula : 

FD ( F) = Itg ( Fi 
- F x 1 0 0 ) 

F 
where F i  i s  any individual Fo value , F i s  the mean Fo of a s ample , used 

as a refe rence leve l ,  and Itg stands for intege r ,  i . e .  the FD will  be 

expres sed in integer digit s ,  any decimal s  be ing automat i ca l ly dropped 

off . 

The int ensity and duration data were normal i sed acc ording to two 

s imi lar formulae : 

I = I t g  ( I i  x 1 0  + 0 . 9 ) 
Imax 

D = Itg Di x 10  + 0 . 9 )  
Dmax 

where I i  and Di are any individual intensity and durat ion value s to b e  

normali sed , 

Imax and 0 max are the highest mean value s of I and D in the samp les 

i n  que s t i on , and 0 . 9  i s  a corre cting factor . 

The se formulae will  give normalised values for I and D i n  decimal 

scales  where only integers are ret ained . 

The appl i c at ion of the foregoing formulae gives result s in Tab le 1 0  
and i s  i llustrated in F igures 1 ,  2 and 3 .  Table 10 gives the normal­

i sed values for the phy s i cal phonet i c  parameters of NV , CV and SV t ones 

in their standard forms . Figure 1 gives diagrams of t hese  tones i n  

actual mean F o  p lotted against mean durat ion , for comparison with 

Figure 2 where Fo in FD ( F) percent of the same t ones were plotted 

against normalised durat ion , and Figure 3 present s normalised intens ity 

p lotted against normalised durat i on . 
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TA B L E  1 0  
PHY S I CAL PHONET I C  PARAMETERS ( Fo , L ,  I & D 
I N  NORMAL I SED VALUES )  OF NV , CV AND SV TONES* 

Dialect & Fo in FD (F )  Percent Laryng . * * I ntensity 
Tone 

PI P2 P 3  p 4  P5  p6 a b c I I  1 2  

NV I-I 9 9 9 8 7 4 0 10  9 
1, 1 -7 -9 -10 -15 -17 - 1 9  0 8 7 
1 '1 2 0 2 1 2  2 7  3 3  0 8 7 
1 ' 51 1 4  2 0  2 9  3 8  0 8 7 
1 . 1  -2 -3 -6 -14 -16 - 1 5  2 2 E 7 6 
1 . 51 -5 -9 - 1 3  - 1 7  0 7 7 
1 ' 1  - 8  -11  -18 -26 -19 - 1 3  0 7 5 

rl 4 1 -12 9 2 6  2 6  2 2 M 8 4 

CV I-I 12 1 0  1 2  1 4  1 4  1 3  0 1 0  9 

1, 1 6 4 1 - 1  - 3  - 4  0 1 0  8 

1 '1 - 3  - 6  -8 - 1  7 1 0  0 7 6 

1 ' 51 0 - 3  1 9 0 7 6 

1 . 1  0 - 3  - 6  - 9  - 9  - 9  0 8 6 
1 . 51 3 - 1  - 5  - 8  0 8 7 
1 ' 1  1 0 -4 -9 - 6  - 4  2 2 E 9 7 

SV I-I 4 4 4 4 3 1 0 9 1 0  
1, 1 - 9  -12  - 1 4  - 1 7  -18  - 1 8  0 6 7 
1 '1 6 4 9 22  3 6  39  0 8 9 
1 ' 51 9 1 3  2 4  3 9  0 8 1 0  

1 . 1  - 9  - 1 4  - 1 9  - 1 8  - 1 1  - 9  0 6 5 

1 . 51 -7 - 1 3  - 1 5  -12 0 7 7 
1 ' 1 - 5  - 1 2  - 1 8  - 4  1 9  2 2  0 7 5 

* 
Calculated from data i n  Tables  2 to 9 .  

* *  
In the Laryngeali sat ion parameter,  

( a )  indicates degree , 

( b )  durat i on ( same s cale as for whole t one ) ,  and 

( c )  t iming . 
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4 . 2 .  COMMON CHARACTE R I S T I CS AND D I F F E R E N C ES 

A number o f  observat ions can be made about the simi lari ties  and dif­

ferenc e s  between NV , CV and SV tones from the dat a thus proc e ssed . 

First , one can see t hat acro s s  dialect s ,  all but one of t he tones 

have basically s imi lar Fo cont ours ( le ve l ,  falling , rising or concave ) ,  

while varying in relative Fo level ( high ,  mid or low ) and in the pres­

ence or ab sence o f  laryngealisat ion , and t he remaining one , the drop 

t one , display s  di fferenc e  in Fo contour in one dialect only , name ly SV , 

a s  laryngeali sat ion marks t he contrast between t he other two dialect s .  

Thi s sugges t s  t he primacy of Fo contour over other parameters as a 

maj or feature for differentiat ing tones in the Vietnamese system ,  and 

this fact i s  borne out in t he analys i s  of tone percept ion by native 

speakers , a s  I reported e lsewhere ( 19 7 9 , 1 9 81 ) . Together with t he 

fact t hat Vietname se has only one leve l  t one out o f  the seven or e ight 

phonetic t ones in each dialect , Vietname se can be typologically 

c la s s i fied as a " contour tone language with register overlap" as 

defined by Pike ( 1 9 4 8 ) . Thi s i s  further supported by analy s i s  of sub­

dialectal  and individual variations , which showed t hat Fo contour is 

mainly charac terised by t he general direct ion of t he Fo change , whi le 

great di fferences could occur in Fo s lope s  and Fo range s .  For example , 

the mean Fo di fferential between onset and endpoint of the NV ri sing 

t one is only 18% with Informant NM6 and as great as 53% with Informant 

NM1 . I t  i s  also interest ing t o  note that beside t he expected di fference 

in Fo ranges between male and female speakers , the use of Fo ranges 

di ffers markedly between CV and t he other two dialec t s  ( see Figures 1 

and 2 ) . 

Secon d ,  intensity shows no great di fferences between dialect s ,  and 

corre lat ion coeffi c ients cal culated for Fo and intensity values at t he 

same t imepoint s indicate a fair degree of correlat ion . Duration i s  not 

s igni fi cant ly different b etween sonorant-ending tone s ,  except for the 

cre aky-ending NV drop t one and CV curve tone , which are signifi cant ly 

shorter by 2 0 %  and 1 0 %  respec t ively , and for the stopped tones where 

duration is 4 0 %  short er in all three dialec t s . I take this to mean that 

duration is not an independent factor in t one product ion but is con­

dit ioned by the presence of laryngealisat ion or the voi cele s s  final s t op 

at syllable endings , which cause the shortening. Both intens it y  and 

duration may t hus be characterised as independent parameters at the 

phy s ical phonet i c  level only , and would become redundant at higher 

leve l s  of analy s i s .  
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Third , laryngeali sat ion or creaky voice , a charact eri stic  of the NV 

drop tone and broken tone , and o f  the CV curve tone , i s  not a regular 

feat ure of any SV tone . Whi le breathy voice and glottal closure may 

oc cur with some tones in all three diale ct s ,  they are not a regular 

characteristic  of any , and can best be regarded as alternat ives in free 

variation for s ome standard forms . It i s  interest ing to note that 

what is auditorily perce ived as creaky voice may be realised di fferent ly 

in acoustic  terms . For examp le , three NV informan t s  disp lay marked 

di ffere nc e s  in the broken tone : NF3 :  heavy laryngeali sat ion , sharp drop 

in Fo and in intens ity at middle ; NM3 : no laryngealis at i on , sharp drop 

in Fo and s light drop in intensity at middle ; and NM4 : no laryngealisa­

t ion , no sharp drop in Fo but only sharp drop in int ensity at middle . 

For I nformant NM4 it appears that the Fo curve s of the rising and broken 

tones are simi lar ; only the intens ity c ontours differ sharply . 

Thi s  fact i s  of potential relevance for both the historical evolut ion 

and t he phy s iological product ion of tone in Vietname se : it might 

explain how creaky voice  deve loped in diffe rent tones in NV and CV , 

and why creaky voice and glot tal closure occur alternat ively in some 

tone s . This was the point I made earlier ( 1980 ) and discussed in more 

detail in my the s i s  ( 19 81 ) .  

5 .  C O N C L U S I O N 

The re sult s o f  my invest igations into the phy sical phonetic  proper­

t i e s  o f  Vietname se tones in the three maj or diale c t s  have shown that 

NV , CV and SV tones di sp lay both s imi larities  and di fferenc e s  and can 

be characterised by four parameters : Fo , intens ity ,  duration and 

laryngeali sation . 

Fo c ontours appear t o  b e  the most important factor that unite s  the 

s ame phonological tones in the three diale ct s , below the surface di f­

ferenc e s  which concern mainly relative Fo leve l ,  and presence or 

ab sence of laryngeali sat ion in some tone s .  This sugge s t s  that Viet­

name se can be c la s s i fied as a " contour t one language with register 

overlap " ( Pike 1 9 4 8 ) .  

Inten s it y  and durat ion are found to b e  phonetic  parameters 

characterising some t ones but not independently ; they are probab ly 

condit ioned re spective l y  by Fo and segmental environment or laryngeal­

i s at ion . 

Apart from breathy voice and glottal c losure which occur i rregu larly 

as free variat ion s ,  laryngealisat ion or creaky voice is a di stinctive 

feature o f  s ome NV and CV tones .  Its auditory quality may be the 

e ffec t  o f  di fferent acous t i c  realisat ions and thi s fact might have 

imp li cat ions for historical tone e vo lut ion in Vietnamese . 
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N O T  E S 

1 .  This i s  an abridged version o f  a chapter from my the s i s  on 

Vietname se tones . I am grat efully indebted to my suc c e s s ive 

supervi sors , Dr David Bradley ( now at the University of Melbourne ) ,  

Dr Tim Shopen and Mr Phil Rose , of the Department of Lingui s t i c s , 

The Facult i e s , Australian Nat ional Univers it y ,  for their valuab le 

advice in my research . 
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