
e¦§¨=3£©�

#

ª37«�

`aC

-

!

.

!

*¢@(´ÔJh¨@U�Ý]@@(J$ÝbK

$

�@(*b

%

Jfg

"

34z^°ê�

Y>WÞë*¦��iJ@(*bC¯¡;fg@wJuy

!

¯Ì�BC��

#

@(´Ô�T*¦$

?�2JVc

!

`Ì|U�Z>�tJS$��ëZ

.

ù�ºi�*bC¯

.

ù�¹.d*¦JaÖ

?

.

dWme��

!

34IJ�aÔK.´@(ëZ�KJ_`BC

!

¥ò_`>ÃFG3@(

! $%%

uv��s*bJ@(h¨S^*

'

ø*�J*6��hi

! $$%

BC�^*@`*o*Zß��s

*b@(h¨tJS$ëZ

"

G®2Y_`Høm¡*6~E

'

Ö'ëìEùë

!

3ÔKBC�sd

�i��s*¦�@(ëZJaÖ?@>ô?

"

/01

!

@(´Ô

!

*b

!

*6��

!

ß�U�

!

ÖW

"*1$*(/*NL'/*""0(P'-/!$"!+*UNL*""0'("g

/L'""O+0(P$0"#0/*S0%*(/*

\f)0-6O.-

!234567443/83:-6=7?76;7-8<57=/693M76<3:;1O6-<-F7=/6;<-16 1=5/M368<53<57:A8/8/697?8<369 <57;1667;S

<-16827<N776 <5-6O8G#5-8A3A7?=1;/87816 <5787_/76;71=;3/87369 7==7;<-6 :36O/3O77IA?788-168Q-G7G@;3/87S

7==7;<1?7==7;<S;3/87R3<<57:7F7:1=;1MA:7I876<76;7369 9-8;1/?87Gf697?8<369-6O51N<5787_/76;7-8A?1S

;78879 369 51N-<3==7;<8;1MA?75768-16 369 A?19/;<-16 ;36 7IA369 1/?/697?8<369-6O1=<57M7;536-8M1=;3/83:

A?1;788-6O-6 :36O/3O7/87G

e-?8<:.@A?7F-1/8:-<7?3</?716 <5787_/76;7A?7=7?76;71=;3/83:7IA?788-168-6 63</?3::36O/3O7-8?7F-7N79G

b5-:7<57;3/87S7==7;<87_/76;7N3816;7388/M79 <127<57A?7=7??79 N3.<1978;?-27;3/83:-<.@3;;/M/:3<-6O7F-S

976;7=?1M;1?A/8363:.8-83;?188:36O/3O78917861<8/AA1?<36 1F7?3::91M-636<87_/76;7G(68<739@F3?-1/8=3;S

<1?83?7;168-97?79 <1-6=:/76;7<57;51-;71=87_/76;7-6 63</?3::36O/3O7@8/;5 387F76<A?1A7?<-78@-6<76979 9̀7S

=3/:<A?1M-676;7-6 M736-6O@:1O-;87M36<-;81=;3/83:-<.@3M16O1<57?8G(6 A3?<-;/:3?@-6 45-6787@61;168768/8

5382776 ?73;579 ?7O3?9-6O<57A?7=7??79 87_/76;71?N5-;5 A3?<;3??-78<57A?1M-676;7G#5-8:7398<1?7873?;5

_/78<-168321/<51N<5787_/76;7-6=1?M3<-16 -8A?1;78879 3:16ON-<5 <57/6=1:9-6O1=;3/83:7IA?788-168@N57<57?

<57A?7=7?76;71=87_/76;7-8-69-;3<79 -6 <57A?1;788-6O@369 N57<57?<57A?1;788-6O-8;168-8<76<3;?188:36O/3S

O78G

#1368N7?<5787_/78<-168@387?-781=7IA7?-M76<3:8</9-78<53<(53F7A3?<-;-A3<79 -6 3?7-6<?19/;79@N5-;5

<3?O7<79 <57A?1;788-6O1=;16<76<91M3-6 1=;3/83:-<.-6 :36O/3O7G#57=-?8<8</9.7MA:1.79 3A?19/;<-16 <38B -6

N5-;5 45-6787369 e?76;5 63<-F78A73B7?8N7?738B79 <1?739 3:1/9 876<76;781=;3/83:-<.-6 7-<57?;3/87S7==7;<1?

7==7;<S;3/8787_/76;7@N-<5 7-<57?<57;3/87;:3/871?<577==7;<;:3/87;3??.-6O<579-8;1/?87=1;/8GU1<5 45-6787

369 e?76;5 8A73B7?8<76979 <13;;76<<57;3/87;:3/87?7O3?9:7881=<57A18-<-16 1=<579-8;1/?87=1;/8@8/OO78<-6O

<53<<57;3/87M3.27<5797=3/:<A?1M-676;7G#57;3/87S7==7;<87_/76;7N383:813881;-3<79 N-<5 M1?7/871=97S

=3/:<97;:-63<-16 -6<163<-16@N5-;5 A5161:1O-;3::.7F-976;78-<891M-636;7G

(6 <5787;169 8</9.@<577.7S<?3;B-6O<7;56-_/7N387MA:1.79 <1M16-<1?<577.7M1F7M76<89/?-6O?739-6O

A3883O781=;3/83:-<.Gj3A36787?7397?8851N79 3A?7=7?76;7=1?<57;3/87S7==7;<87_/76;738<57.8A76<:788F-7S

N-6O<-M716 <N1;3/83::.?7:3<79 876<76;78-6 <5-887_/76;7<536 <57?7F7?8787_/76;7N576 <57;1667;<-F7N38

32876<Ge1?45-6787?7397?8@51N7F7?@61;:73?A?7=7?76;71=87_/76;7N381287?F79 -6 16:-67A?1;788-6O@?7O3?9S

:7881=<57A?7876;71?32876;71=<57;3/83:M3?B7?G(6<7?78<-6O:.@<57;16<7I</3:A?-M-6O7==7;<@-G7G@<57?739-6O

Report of Phoneitc Research 2023

86

 
 

 



1=3;1MA1676<=3;-:-<3<79 -=-<N38-6 <57:3<7?<536 -6 <5773?:-7?A3?<1=<57A3883O7@N38O?73<:.?79/;79 =1?<57

;3/87-6 45-678738N7::38=1?<57;3/87<53<N38N73B:.?7:3<79 <1<57A?7;7976<7==7;<-6 j3A36787G(<-8;16F7?S

O76<<1-MA:.<53<<57;3/87A:3.838A7;-3:?1:7-6 <57;1MA?75768-16 1=;3/83:-<.G

(6 8/M@<5?1/O5 <57/871=7IA7?-M76<3:M7<5198369 <7;56-_/78@<57878</9-78M/:<-9-M768-163::.97M16S

8<?3<78<57;168-8<76;.369 8A7;-=-;-<.1=;3/83:A?1;788-6O-6 9-==7?76<:36O/3O78G4?188S:-6O/-8<-;7F-976;7=1?<57

A?7=7?76;71=;3/87S7==7;<87_/76;7-812<3-679 -6 8A77;5 A?19/;<-16 369 16:-67?739-6O;1MA?75768-16GD6 38.MS

M7<?.27<N776 ;3/87369 7==7;<-83:8161<-;79@N-<5 <57;3/87A?78/M32:.A:3.-6O38A7;-3:?1:7-6 <57;168<?/;<-16

1=;3/83:-<.G(6 =/</?7?7873?;5@<57-6F78<-O3<-16 N-::7IA369 <19-==7?76<:1O-;3:87M36<-;<.A781=;3/83:-<.369

M1?7:36O/3O7F3?-7<-78N-<5 <.A1:1O-;3:9-==7?76;78G

89:;<5=343/83:-<.@T7_/76;7@8A77;5 E?19/;<-16@̂739-6O;1MA?75768-16@d.7M1F7M76<8

!

G

!"

@(��ù>Ð�Æ.6ÊÔJ5¶

��Zz

"

[�zSÞë*¦�íL@(

´Ô

!

ÂÃS*¦J�s÷øKc�.T

û9ûtJ'Û

!

l²

!

�Yîö@(L

<KcJWW

$

²ñ*J

2?73B%!

�YI

WKcÜJºÒJ-+Kc

$

²^*J

+

@[

,%"

��

!

SÏ.óô@(DðJ

¬­Ì

!

rV@(KcNÏJÉUh1

!

ÂÃ�zQU5�*¢0_ÑÒJ@(´

Ô

"

¡m�

!

@(\ù*¢-ä?J³N

öï

$T3697?8

E

! %XX$%"

wjmÝ

!

|

}SJFJ

'

ÐWW3ÚèfJ@(´Ô

aiJÝ*¦BCZJ´L

"

[aHI

!

|}S*¢÷IJ@(´Ô�çÝçÝð

�

!

34uvJ³»

!

®ùhJA�u�

Jºc°JbKÚºiJ@(´Ô

"

¥×

J@(´Ôa¿¡m9[Ø/yÎJ´

Ô

!

´ÊTa/Ò@_ºm¡a/ÐÒ@

_ºÌ|JK(

"

�rVJÒ´ÔÌª

!

úë(-+KcJ�YA�~Í�ÆJ

2Y

"

*¢÷IJ@j(S�s0_

$

1

�

%

�_i

"

@A

!

uv@@(J$?b

K

$

�@(*b

%

²áfg@(´ÔJh

¨@U�

!

ù�Æ*¦�Y�@(ëZ�

KJ³NHI

"

34ß>ÃFG3

$;16S

<76<91M3-6%

@(ù�RS*bC¯JM

�

!

z^ÈNIJ*¦xÍ5(Þë*¦

J�:

!

ë\IJÂ÷YS�s*¦�£

2J_<BC

!

uv.U?J@j(S*

6��@S$ß�ëZJ�W¥?

!

m¡

� Kc@@(DðW;Jfg

"

[ñÉ

(�sJBC�J

!

XY�*6��@Ö

'ëì

$7.7S<?3;B-6O%

ùë

!

@5��s

dJ<8

!

ÐA�i��s*¦�@(ë

ZS�sNÛÝOJ>1

"

"

G

ìí9"_8©n9î

"

G

!

!

©n9îïðñCD©ª

õ8hJF�Ük¢JÑÒJ@( 

"~Õ

!

@(´ÔJ$?´Ô¡òò±~

[^@\(@^(\@Ø9ÝO

"

åS

%X&&

7

!

ÛóÞ

$%X&&%

°e�*bÇ^

*@(hJ~[ØÐ

#

^(\@Î�

+

�

@J

,!

^@\(Î�

+

�|J

,"

i��

2WÛ*UJ*¢~EUL

$

²~ÛO*

¢h1UL

%

�Kó�WØ9*bJDL

$D857?p\38;3?-978! $LLJ%"

åjBC�[

!

@(´Ô�

!

Ò@.q

^(K(.q|}

!

@A

!

úë(QUJ�

W¥?@��¥d

$#F7?8B.pg3567M36!

%XKJ%!

^@\(UÓ[fï*b

$4:3?B!

%XWV& a-B! %XVK& ]36 a-cB! %XWW %"

õ

�.BCWAhÛ+ô

$]36 a-cB! %XWW&

1̂M3-67! %XK%%"

�7Ý

!

aòBC�Ã

[¥/õLÞV_<<8

"

l²a/5(

Þë*ïÙ6JBChó

!

S²9J

VL

9MNÝÞÀÕ*ÔJ*¦�

!

4ºe^

@\(J�YÚu=(^(\@J*¦¯

�7�7

!

Q�+��7J*¦`ÇÒ@

Ô*Î\

!

llÓ=(tÒÜjqÔ*

$a-7887:p>7<<7?:7! $L%%%"

�Ø

$$L%K%

W�Y�^**ïcJY>BC£2�9

U

!

|iW?**ïJÙ6�iJù^(

\@J¬­uÙ�

!

õdWÁI*JBC

SÏ.aÖJKL

$

F�

$G$%"

Report of Phoneitc Research 2023

87

 
 

 



xZÃLT]

!

@(*bJ`�¡z

Ý,�@w�K

$ T;5-==?-6! %XK"& a7S

O369! %XXV%!

²*¦Þ8JJøKc

'

@(DðJþÕcO

'

*º

'

*¢� K

cE

"

a/qåJñ*BCÔÙ9:�Y

81

@

27;3/87

Ý-+JJº

!

ã;ù�h

�JÒ@@K(FG¡mÀ�yÎJJº

$T;5-==?-6! %XK"%"

Îz^|i

!

Ò@@

K(Ø/.qtÒk"çÓ

!

ç.¡z�

Y^(\@JbK

"

ÎË9:�@(Jj

eÌ4&�JF©´Ô

!

¿�RSTÝ´

LJ&�YÎJ ¡?

!

õ�.aòjA

ö÷JK(

!

@A�ø5]

+

´L?i+

fg*b

,

JKL

"

ÙmvLJ@wËGH@@(J*U

�W¥?

!

ÜZ�

!

*U3ô

"

ùñ*@

�*J d

! a7O369 $$LLL%

Þ��&Z

`õ8h¨/³»J�s

!

Ý`�ÒÙË

ù�2Ò@ÜK(

!

�¼½�W@Ü(J

3ô

"

Ò@mÒÙ

!

¡zRÖ�&Z�Y

IWr*Q�ù-WÝ£2ÌR

!

¯Ì|

^(\@*bJ�Y

"

õ;W3ôj�J

RÊMNËù5(*¢� KcJ~E

!

l²S@(h¨�Ò@))ùe� 

"

Q

aò^*BCZS�[@@(¡z.Aë

J�W¥?

"

ÂÃßSÌa�~£2

IJ

"

@(h¨Jøi*UÐÏ

!

�ùa/

³NJfg@w

!

ã�(mÀÕ*Ô*¦

[MN9:W�JBC

" TN77<87?$%XXL%

Þ�Jæ3ùlqÙYJ~ÐDË

#

h¨

t�eRS(Ò_~ÍJ@(´Ô'(F

G3

&

9��&Z�sÜk�J

'

RS(

��Ñ3J@(ÊÔ'(�Æ3

$7A-8<7S

M-;91M3-6%&

���&ZJ§ò¦*2[

'(¦*2[3

$8A77;5 3;<91M3-6%"

3

�ù

$$LLJ%

h�[

+

2

'

�

'

¦

,

æ

3

"

l²

! D<3::35 $$L%&%

Wø**ïc

J~E|i

!

ø*J��3@(h¨m^

(\@[M

!

=@(ÏJQU@(h¨S

� ¡(�Y^@\(*b

"

"

G

"

!

ò9©nóô89î

^*@(JJfï*baiRSqÕ

õü

"

�¿xZ�[^@\(ùMN*b

$

úx¤

! %XXK&

°æû

! $LLJ&

ü+U

!

$LL%&

Fý

! $L%"%!

@[�ÊP®^*

¢FhJ�Ô*ùJYÎJ>»

$

ì_

È

! %XWX&

ü+U

! $LL%%!

��ó�^

**bj_¨JtÒfbÑÒ¹.h�J

�¿?´Ô

$

�þa

! %XX%%"

õõ8�

Ø

$$L%K%

JÙ6

!

e*º~ÐJ*ï~

EBC�

!

.JK(ö�^(\@S?*

@ÁI*�¬7fï

$U-_! %XX"&

å�

Æ

'

$ÿÀ

! $LLK%!

.JK(SôÛ^

(\@S?*�.~�fï

!

SÁI*�

SÏ.

$b36O! $LL$&

!ÈL

! $L%L&

í

f

! $L%$%"

z�xZW@(hJ�J*U3ô£

2�vL

!

õÏ.aÖJKL

"

í��

$%XV$%

W^*J@(hJ��

+

"@O

,

@

+

8(O

,

J~Ð

"

8(OJ>»ù^

(\@

!

¯�h@JÑY¬.>bJ´Ê

W

!

l²

+

ù@[

, +

;Ò@ù

,

E

!

._

e°ùW\ÎJ@ëe#»Dð

"

Q"@

OSÏ.óôJ3ôDð

!

Ò@¡mSY

�¡mS\

"

ÐA÷�

!

í^}�[*b

Ê®#»Dðù*U3ôJ³N'Û

!

Q

�N²A3ôJ))ùÒ@

"

°[ÿ

$$L%J%

Si+Ñ�

+

Ò@(JNuÝ³

9

,

JKL

!

¯Ê@(

+

K())ùôQ

m�J[aHI

,! +

a�ó¦�RÖ¥/

K(JÒ@

!

S`WK(U�5uë$

%

,"

ëQ

!

�.;ÎxZ�[

!

Ð(C®

hJKcJ#»~Õ

!

\ÎtuqÕJh

(JÓù@(´ÔJ#»

!

h@J\ÎJ

¬­�ù[�<�y(®JJh(J

!

h

@J·È]æç�óJ�Y

$

ä�B@&'

�

! $LLW%"

ü+U

$$LL%%

S9«

!

^(

\@JGöØ9¬­

!

aù³S~EÊb

K(�}JÒ@

!

[E@O

!

ãùæç�

óK(�}JÒ@

!

[æ@O

&

\ZJh

@Jôë�¬(*U3ôJ "

"

[�@5*U3ôW*bfgJ<

8

! ,536O

E

$$L%K2%

>S9:�Z)*

AJ@(�Y¬­

!

ã;ù5(×+Kc

UL

!

DL�JÊ�J�¨TÃÅÉ

"

K

(|i

!

S¥tJÐ?*ü��

!

Ò@(

J

'

K((JÜùØZst¬.¡z°[

�¨TÃJÅÉ

!

�*U3ôJ°~

"

ë

Report of Phoneitc Research 2023

88

 
 

 



Q·.Ò@ù�¨TÃ0ÅÉt

!

Ë¡z

�i^(\@J*b

"

[aHI

!

.xZ,Û�^*@(h

J*bÝ*UÐÏfgJ¡z?

"

S-¤

,@$.P

$$LLK%

JL��

!

�Z�[

^@\(ù�O

!

;W@[tÒfbÒ

S

"

eA�ø

!

ñ�·.ÝtÒfb�K

J@(´Ô

!

�FG3@(ËÓ8¹.^

@\(fï

"

#

G

õ��ö8

Ðe¡�

!

�\xZõ8Þë*ï

!

tH�@(*b@*U3ô

'

*UÐÏÑ

Ò¡z¹.abJk´?

!

õK(¯��

Þ

"

°Ê]@(fï*bÞ�J)É

!

^

@\(C¯JõöS(�¿?

!

Ò_~Í

|}J@(.q

!

SÉUh1Kce¡z

¹.tÒH¡?

"

@A

!

ÂÃJzN�

J

!

ù�bSP®tbJFG3@(F

!

W*bfï£2²`

"

�aN9:@(´

Ô�iJ*¦h¨ÝO

!

ËNuó

!

¤@

(´Ô�T*¦$?�2JVc

!

`Ì|

U�Z>�tJS$

$16:-67%

��ëZ

.

*¦$y²áâ»±ÌR>Ã¸°øiQ

U

.

A\

!

�s*¦Ò@(h¨ëZJô

s�ùÂÃBCJ³N�D

#

@(´Ô�

[a9>Ð5¶JøiQU

!

�J��ë

Zù�`ºid*¦JaÖ?

.

[A

!

Â÷YK®*¦._@_`H

ø

!

Wme��£2�9:

"

Ð(Þë*

¦J*�lqhH

!

@(hJ))YS�

9�Y3ÐÏ¶®

$2:769-6O%'

*U>1

N:

'

@(DðûOût

'

¶§BÀ�J

/®

"

@A

!

.gN�Y_`'Û

!

W*

ï£2*UJi+í¢

!

�a�L6J@

(îïP®tÒ�K

!

Q��zn<Í�

´Âí�m\

!

îïS_`jqÑÒÏ.

;Îóô

"

st

!

_`Hø�.(ÂÃ£

2d*¦Jlq

"

Åa/BC�Y��_`=O

!

9:

^*@ø*o*Z���s*b@(hJ

J*6<xNO

"

Åã/BC�YÖ'ë

ìùë

!

9:`*Z@^*Zß��s*

b@(FGJëZVc

"

$

G

ò9=�98÷øde

ÛY��=O

!

ÂÃJ9:�Dù

�s@(*bÌJhJnDNO

"

¥×

Jøiù

!

%�nDNOJk´y7

$

²³6±Î

'

6=BM

'

(JÒnDÌ

ÍE

%

S?*�ÙÙ¼½h¨(JÒ´

Ô

!

ã;ù*U3ôJ~Õ

!

l²ÙC

JnD(J@hJ))�i6=Ì 

$

Y=\^

%

J�ï

!

Q#»\ÎJFG

`ÓÔ¥a�ï

!

RÖ\ÎFG¼Q@

5³6

"

@A

!

²(h¨FG3@(J

hJ¦_RSfï*b

!

ÜZRS@@

(*U3ôeJ�W¥?

!

ñ�,.¡

z`S?*h¨e�:]�s*bJJ

º�inDNOJBM

"

_`ÚYJ@(J��mÌjq

#

%G

J�@(´ÔJ¦bÓ01úëW~Í

�ÆJÞ/

!

�Sm�ÒJ~Í�Æh1

$

²W@(?J�s

%

¡z.ÔÕJóô

&

$G

h@JJFG@h(JJFGn<S|

6e¹.¡l?

!

rÍ6Ô0_wd

'

<

2�®Ez�6Ô>1WnDJfg

"

?

1

>?

%:HIT$µ:de

"

J$%m@

#

ÐÏ lJ

è��J

$

í¢*¢#»

%

DG

*¢#»w(h@J

¤¤[>�N]�6

è`

.

UG

*¢#»w(h(J

.2N]�6è`

!

¤

¤N3

.

´Â@(J

$

í�*b

%

&

G

^@\(

$4d%

ÎN�

!

Úm4N�

"

'

G

^(\@

$d4%

4N�

!

@[ÎN�

"

(

G

�-WDð ÎN�

!

4N�

"

5(meÒ@

!

ÂÃL6J^*

'

ø

*@(JµXYmÅæ>¥[M JT5

OFG@(

!

h@J@h(Js[MãK

c

!

Ø(JJã*FG53aÖ

!

h¨J

T«[

+

§>J§/T5

`

2[@[\§

>stJT5

`

2[ÑÒRS@(ÊÔ

,!

Report of Phoneitc Research 2023

89

 
 

 



@A�c°�M*yÎeJWl#»

"

h

@Üh(-W�[øiDð

!

6(@(Ñ

Ò

!

ÌRÅã(J

"

[\

!

^*@(JJ

M*[Åæ>¥�W

!

Qø*@(JJM

*S[zºi?SJz1

"

lJ²h

%

�

J´Â@(J

"

$

G

!

!

ò9ùúôdeVn

^*_`

$,536O

E

! $L%K3%

z^²

`�SÏ.u�eÌ4è�Ì

'

^X@(

JJ��NO

!

¯j�-WDðJhJ£

2lq

"

ùU�e

!

_`�ÄJV�7J

�DðhJmm�U�[h¨@(´Ô

!

vÌSmRÊ[h¨;ÎÐÏJøi´

Ô

"

<x��K(ôÛ

!

�DJºi�Í

ïJ6=Ì NO

!

�M³6SYJ

&

^

@\(Jst�iY³NO

!

��YJ@

M*

+<y,

6=u=Qô5l�DJJY

Ju�

&

^(\@JSóô[\Ju³

!

ºi[�a6=Ì �óô

!

Q�kqY

JM*

!

\JM*óôêw

"

A\

!

Sæ

9JÏ�

!

@(JJÒkltw¹r

"

$

G

"

!

ûü9ýþÿ8©nóôdeVn

9«]_¨*�

`

*¢¹.óôJ�

 Kc>1

!

@(JS;�¡z#S�*

¢#»

!

@AS+ÌÝJ_`�

!

ÂÃ£

a]ëªã>W&¬�

!

�5´Â@(J

°[W&JÖJ

"

Q[a>�}>sô�

JÜa¿ô�J

!

m¢K*¢#»wSÖ

JJ�syÎ

"

¥�&

!

¡m9:@(J

Ò.J@j(*U3ô�W¥?ù�Ý]

*¢#»2¢

"

ÂÃ~SS^*@ø*e

£2�8_`í�

"

îï�h

%"

$

G

"

G

#

!

MNOPQR

^*JK(53hK�YI^XJJ

|i

$

�Ã

%%

S.-WJ¬­Ì

!

�L

ù*¢#»wSYJËù\J

!

^@\(

JJM³6ÕtuwSYJ

!

^(\@J

JM³6ÕtuwS\J

!

µhi[h@

J³

"

^@\(JJJÒkltw¹r

!

st�Ý*¢#»2p

"

*¢#»J�Y

qH

!

aºiS^@\(JJM*e

!

#

»SY¡RÖ;YJM*twêë

"

9

>?

$%/KHI��

*

`a%DLÈW

%MNO�I��������

-

�"

*

%D

LÈP4�K

.

�"

*

%DLÈP��K

-

QÄRS

"@K>I#-

$

G

"

G

"

!

,NOPQR

ø*JK(

$\/1pT16O! $L$L%

S

z^ci�ÙCJ6=Ì NOm¡Í

ïJ*¢#»|Ó

!

�*¢#»ÚSJ

(JuGm@5M³6

$

�Ã

$%!

8(

JJWl#»6=êë

$

�Ã

J%"

jA

st

!

h@J�uGm@5³6¯ÌÈ

M*6=eU

!

¥@^*JMN|iù

7®J

"

9

@?

T%/KHI��

*

`a%DLÈW

%MNO�

+

4�

!

417KUøVW:I

n.

-

X|YÁZ[%'\]IT*c%;

N^I^K)5W{I4ó

+

_óxP7K

`UøVW:

-

9QÄ

+H< b"<[\ "@K@K#-

Report of Phoneitc Research 2023

90

 
 

 



9

A?

T%/KHI��

*

`a%DLÈW%M

NO�

+

4�

!

417KV%a:�sZ:;

-

byc�]²dAIefg

+

¶�Jh:iªI

4ó

+

T%j#;"kP4�f:��áFW:

l1m¶�LÈ

"

`ùT$IV%

#-

9QÄ

+H< b"<[\ "@K@K#-

4JÝ�

!

ø*J@(hJnD��NO

ºi�*¢#»@@(3ô�W¥?JG

ë

"

²(6<nD3ôd

!

ñ�W(Åa

(J

!

#»SYJ^@\(jq¹�

&

W

(Åã(J

!

#»S\J^(\@jq¹

�

"

ÂÃSø*78�Ë|i�nD3ô

@JÒÌÍJÊW?

#

¤nDeN<�\

J

!

Y\JJÌÍ ¡(mÒÙ

!

|�\

J6=ÞU

"

$

G

#

!

!V

¥aÔKJ��_`ÛY��_`=

O@*6~EHø

!

S^*@ø*Ø9*

6ÐÏ�sJ*¦�

!

5]�aÖJK

(

!

ñ°ùW(h¨T5OFG3J@(

hJ

!

hÒ@JFGSnDeÞW@5ë

°

"

Q�

!

8|Óì��Ý*¢#»Jf

g

#

Sø*�j#»|ÓP2Gë

!

S^

*���F~#»|Ó

"

¥,¡z�ó

!

¥aÐÏJ@(´Ô

! +

Ò@

,

ùTU

$M736-6O%

euÝ³9J0_

"

¥aK(�P®*bC¯Jm;

"

^

@\(�[fï*b

!

þÕÙCJnDN

O

$

Y=

%!

Q^(\@*bSÖNþÕ

8\JnDDð

"

Ð(Ò@�~ÞW@5

3ô

!

@A8\JnDDðºi[³�

\Î

"

%

G

ò9="98#$%&��

*6��_`=ON®m�S��

Y^�Òß�Jº

!

Úm;*6��_

¨eGö�|6>WJºJG®U�

!

MN¼½JùkW

$

ß�

%

H\J

'

«

ÊOTUT®J°(

"

ñ�

!

@(´Ô

@@(Dðù�`Wß�J$eëZq

°�t

'

â»Jfg

.

[A

!

ÂÃXY

Ö'µìùë

!

W�ZSß�@(Jt

JÖW

$7.7M1F7M76<8%

£29;

!

8

HøtÒx¦d=

!

W�t��ëZ#

:û3

!

ã;êY(9;ß�2[

!

z

ÞVtÒ

$

ß�kbtÒ

%

@¢Ò

$

ß

�W�

%

kK®J¦D

"

l²

!

¡m9

:�Zz;ß�§/JºJtw

$

�L

9»z¨£ª8JºJÈT}3i�z

¨#28JºJtÒ4@

%!

�¡m9:

Ä®�/JºJ4ß�tw

$

GHûJ

z;ß�twm¡A\L9»c¨°]

ûJJ°;tw

%"

3_`<#FG3@

(

!

õ�a�(T5FG

!

Ë_¡5(

Ò_~ÍJ@(´Ô

"

%

G

!

!

"9'23#$de

Sz^£2J`*_`�

$\/1

E

!

$L%J%!

ÂÃÞVJß�îïÐh@J@

h(JØ/Jºc°

!

�ö.øiDð

"

stJFG¡zm^@\(Ü^(\@J

fb�i

"

l²

+

Î�\2M�

"

Îm=

:>=�

",

[^@\(fb

"

m�JÈ

Éùß�\RbØJÒù�RS@(´Ô

$

_`�ËGö=@(´ÔJ;Îîï�

[îç

%"

N¸°¥aÈÉ

!

m�ÖNÇ

JºFGj��%.J~Í�ÆÜ@(N

Ï�ÇÕ

"

éLtÒfb�¿?ÅÆTÂ

ÃW@(.qJh1

!

ñ�P®Ò_tÒ

�KJ*b

!

�^@\(

!

;*Uu-

ä

!

S$ëZ#:`q(

"

78~EÄ�

Sß�ksFG

$

�n<9�[ªks

%

tJjqÒlq

!

@A¢Ò}3bU[*

¢Tº

!

h@JÞ8

!

h(JÞ8

&

h@

Report of Phoneitc Research 2023

91

 
 

 



J@h(J@W+*UFG�s

!

�øi

+kl

"

K(�?ö��^@\(fï*bJ

éL

$

�h

$%"

W(¥ò�DJhJ

!

`*o*ZëZ^(\@J*b

!

Tºª

õ�u�JtÒ

"

u.fJù@(?�H

WûJz;ß�twJ�I�Y

"

W(@

(?�J*¢

!

�Lùh@JËùh(J

Jß�¬�i�

+

*��£|Ó

,#

þ(

ÅãyJJºÐ(ÅaJÞV�*�� 

QB5m(m;@T®

!

ß�twÙr

$

h@J

# X%LM8tXWKM8!

h(J

# KVKM8

tXL%M8%"

¥/|ÓSh@Jeã;ó

ô

"

ëQ

!

H@(?J*�È]�¼�

Y

!

h@J@h(J¬�i

+

T®ö¥|

Ó

,!

�ÅãJ¼QlÅaJu¥ëZ

$

h @ J

# XX"M8uXVKM8!

h ( J

#

%LJ$M8uX"%M8%!

Q�¥/|ÓSh(J

euóô

"

¥/|iDÛÂÃ

!

@@(S

@(.qh1�¡z.�sJ "

!

K(

ùøi´ÔT®9UJwa»

"

?

1

@

n%opT$��

"

4�

* X3#

^@\( ^(\@ ô�

4ß�tw

$

h@J

r

h(J

%

$J&K $&$V

"

h@Jz;L9tw

=@(?

XWK X%L

"

^@(?

XVK XX"

h(Jz;L9tw

=@(?

KVK XL%

^@(?

%LJ$ X"%

"

h�"�hØ/jqÒóô¨]Ù6ô�

"

õ8

\/1

E

$$L%J%

78TU

"

%

G

"

!

ò9©nô#$de

+ÌÝ

!

ÂÃW^*@(Jß�£2

�9:

$,536O

E

! $L%K2%"

j`*_`

�sJù

!

3_`Ú�YJ*ï�aí¢

�Ø9*b

!

Ëí¢�h@-W

+

@[

,

J�ij�

!

stS@(JYëª�è�

J

!

c°æ/(JJJÊ

"

ÖW_`Y

!

ÂÃ°¥ò*ïJ@(JF�*Ujýd

$

�*JÒøiù��d

'

T«ù�@+

5¤

%

@¡U�d

$

�*¢U�ÈÝù�

Gm

%

£2�;¦

!

|i-WJ�Y@^

@\(*bW¥Ø/ß�.|?¦D¬È

]��£�Y

"

ëQÖW_`J78*ÞÛ�u[h

HJS$ëZNO

"

z^

!

�s(`*_

`J|i

!

W(^**¢

!

h@-W�Y

j�@*bW*¢Tºß�twÏ.ô�

fg

"

Ø/@wÌÈJß�BMMNSh

@Je

$

�h

J%"

z^

!

z;L9tw

Ý]-WJô�fg

! +

@[

,

\jµJ

Ò@FGL9twÙr

!

,Û@(Dð�

[.|$y

!

Ö�h@JåjmW+*U

ëZ[MJß�5]Þ»

!

stFP�*

bJfg

&

QS�-W¬­Ì

!

h@JJ

åjß�AM�yÎ\ÎJ

+

*��£|

Ó

,!

^(\@Jh@J

$%%KJM8%

¼Q

l^@\(Jh@J

$%L&XM8%

÷5u

J

!

¥�ù*b@wS3_`�Îaô�

J|Ó

"

Q[a/¼í|}S÷jëZ

!

�°;|}m\

!

SArÛ

!

.-WJÒ

@FG�cÜåjëZñt÷5uâ

!

Q

ùl�-WJFGL9tÒuw

"

?

1

A

$%opT$��

"

4�

* X3#

^@\( ^(\@

h@Jz;L9tw

@[

K&V $V"V% K&K $"LX%

�Dð

%L&X $V&L% %%KJ $WL%%

h(Jz;L9tw

@[

$L&J $X$V% $L"K $%L$%%

�Dð

%XKK $%L$X% $LX$ $%LV"%

HûF[DËó

"

õ8

,536O

E

$ $L%K2%

78

TU

"

�J&�

!

^*o*ZÝÞS#$¦

J«*¢rf?tW^@\(*b@h@

-W.ÚõB

!

ëQ

!

S$ëZÚºi

J

!

u�ùh@-W�[øi*UJ³N

Dð

!

WÒ@FGëZJ�srÛ£2�

²6

$<?397S1==%!

åjuÕ»±¸°W+

*UëZ

!

Q÷jªu�tÒ£2J÷¨

T®

"

Q*bJâ»�YaS�-W¬­

Report of Phoneitc Research 2023

92

 
 

 



Ìô�

! +

\@

,

¼Ql

+

^@

,

uC

t

!

DÛ�^(\@S�øiDð¬­Ì

Jmj?ëZö¥

---

�Z¯�MWj;

E¡QUJ*¢Kc

!

@A¤Ò®J\J

�i

!

�¡zj�ZÒmjkóqÓ

"

%

G

#

!

!V

3BC¼½�Ø9*¦ëZJôs

"

S�-WJ¬­Ì

!

ØZ¬�:]�*

bC¯JS$<8

"

õS`*_`�

!

^@\(*bºi[W«*¢ß�J�

£

!

QS^*_`�

!

*bJ�£�Y

·Ê�Sh@JJåjëZrÛ

"

¥/

|i[*¦�J

+

^@\(*bC¯

,

ÞV�S$<8

"

óô?S(

!

s[�

-WJ¬­

!

`*_`|i^@\(*

bW«*¢ß�J�£

!

Q^*_`Ï

.�:]¥a»

"

0

G

UV1()

3ÔKBCÞV�S�s*¦Ì

!

F

G3@(ëZJ*6@ÖW<8

"

K(ö

�ëZeC¯^@\(J*bJéL

!

¯

xÛ�@@(J�W¥?

!

h@JS@(

cP�¹.>sJ±y

"

st

!

BC�<

ó�@(-WWQU��ëZJ³Nf

g

"

4JÝ�

!

@(h¨@U�ëZSd

*¦Òºi���÷¨JaÖ?

"

3ÔKBCêm@(*bC¯[M

�

!

õst�uy�*¢nD

'

Þëß�

�ëZÇöJtÒ@¢Ò~Õ

'

øiDð

ÚÌ|JëZXòE�/*¦ëZJ³N

>�

!

[�ÃÞV�34J<8

"

SEÝJBC�

!

ÂÃßï���s

øi*UÐÏJ@(´Ô

!

uvj._t

bÏ.gëWÓ´ÔJ@(h¨

!

;��

ëZ�KJ>»

&

Ã¡lqu�¹.ÐÏ

xóôJ*¦

!

£a]xÛ>Ð@(øi

�KJ¨©?@óô?

"

U

G

{|

34@�Â³`´x¾õ7´BD

W´�

+

ø*@(´Ôh¨J*ïc2

d¡;<xBC

,

¡ÙeZcJÍõö

�

"

�~FGES

$L$L

7Å§÷�F>

4xLòeø�

!

3îj`xZJT�

¼G

"

WXYZ

D857?! *G! p\38;3?-978! DG$$LLJ%[D($')2(?

)(#S392":'(#G43M2?-9O7f6-F7?8-<.E?788G

D<3::35! 4G$$L%&%[E#"<%23C393<":'(#2C3C'2)(092

)"02"<323# )(9.02# d:0C33=.'9'/033:)"9"):d9'2":'(#

:*d(9'/03GE5GaG9-88! f6-F7?8-<�97#1/:1/87!

#1/:1/87G

U-_! 0G)G$%XX"%[45-6787;3/83:87_/76;-6O369

0-6N7--6 ;16F7?83<-16 369 A?788?7A1?<3O7GJ# 89(4

)33C'#$2(?:*3OH3#:%4!'92:E##0"<W33:'#$ (?:*3

L39K3<3%D'#$0'2:')26()'3:%# 6.3)'"<6322'(# (# &'24

)(0923'# 6(0:*3"2:E2'"# $AAG&W kVL%[

4:3?B! >G$%XWV%[T7M36<-;8369 ;1MA?75768-16G

(6 #GT7271B $d9G% B0993#::93#C2'# <'#$0'2:')2G

GQG#57>3O/7# Z1/<16G

a7O369! \G$%XXV%[E2':0":'(#4,"23C "..9(")* :(

)"02":'(# '# &0:)* H':* 2(=3'=.<')":'(#2?(9:3̂:

U3#39":'(#GE5Ga9-88! f6-F7?8-<�;3<51:-_/797

\1/F3-6G

a7O369! \G$$LLL%[416<7I</3:;168<?3-6<816 ;3/8S

3:87_/76;-6O-6 -6=1?M3<-163:<7I<8G!0#):'(#2(?

<"#$0"$3! I $$%! %WJ k$L$G

a-7887:! >G! p >7<<7?:7! gG $ $L%% %[ 43/83:

;:3/878# 3;?188S:-6O/-8<-;-6F78<-O3<-16 1=<57-?

8<?/;</?7! M736-6O! 369 /87G (6 EG T-7M/69

$d9G% D'#$0'2:')0#'S392"<2"#C <"#$0"$3S"9'":'(#

$AAG$J k"&%[U7?:-6! *7N01?B# a7+?/.<7?

Z1/<16G

a-B! TG4G$%XVK%[411?9-63<-16# (<8-MA:-;3<-168

=1?<57<571?.1=O767?3:\-6O/-8<-;8GDM8<7?93M#

*1?<5S51::369 E/2:-85-6O41MA3?.G

\/1! 0G! T3<1! ZG! pT3B3-! >G$$L%J%[#7MS

A1?3:9-8<36;727<N776 <57;3/87369 <577==7;<3=S

=7;<8<57?739-6O1=;3/83:-<.876<76;78# d.7S<?3;BS

-6O7F-976;7GJRJBR:3)*#')"<93.(9:# O*(0$*:"#C

D"#$0"$3! GGA $%W&%! %JX k%&&G

\/1! 0G! pT16O! UG$$L$L%[E?1819-;?73:-H3<-16

1=e?76;5 ;1MA:7I78N-<5 ;3/83:;16c/6;<-168GB*'4

#323>(09#"<(?8*(#3:')2! GA! %$J k%J%G

1̂M3-67! TG$%XK%%[)6 <57A?12:7M1=8.6<3;<-;

F3?-3<-16# D ?7A:.<1UG \3F3697?3369 bG

\321FGY(9K'#$ .".392'# 2()'(<'#$0'2:')2! `QGD/8S

<-6# T1/<5N78<d9/;3<-163:a7F7:1AM76<\321?3<1S

?.G

Report of Phoneitc Research 2023

93

 
 

 



T3697?8! #GjG! TA11?76! bGEG! p*11?9M36!

\G+G$%XX$%[#1N3?9 3<3I161M.1=;157?76;7

?7:3<-168G&'2)(092389()322! GT $%%! % kJ"G

T;5-==?-6! aG$%XK"%[Z/:<-A:7;168<?3-6<816 9-8S

;1/?871A<-168# D_/36<-<3<-F7363:.8-81=;3/83:

87_/76;78G&'2)(092389()32232! `! $K% kJLJG

TN77<87?! dG$%XXL%[!9(=3:%=(<($%:(.9"$=":4

')2# W3:".*(9')"<"#C )0<:09"<"2.3):2(?23="#:')

2:90):093G43M2?-9O7# 43M2?-9O7f6-F7?8-<.E?788G

#F7?8B.! DG! p g3567M36! aG$%XKJ%[43/83:

8;57M38-6 c/9OM76<8/697?/6;7?<3-6<.G(6 aG

g3567M36! EGT:1F-;! 369 DG#F7?8B.$d98G%

>0C$=3#:0#C390#)39:"'#:%# M309'2:')2"#C ,'"232

$AAG%%W k%$K%[43M2?-9O7# 43M2?-9O7f6-F7?S

8-<.E?788G

]36 a-cB! #GDG$%XWW%[416<7I<369 ;1O6-<-16#

g61N:79O7=?3M78369 8A77;5 3;<;1MA?75768-16G

>(09#"<(?.9"$=":')2! G $J%! $%% k$J%G

b36O! 0G$$LL$%[#57A?7=7??79 -6=1?M3<-16 87S

_/76;781=39F7?2-3::-6B-6O-6 Z3693?-6 45-6787

9-8;1/?87GO3̂:4J#:39C'2)'.<'#"9% >(09#"< ?(9 :*3

6:0C%(?&'2)(0923! QQ $%%! %&% k%W$G

,536O! \G! \-! DG! p\/1! 0G$$L%K3%[45-S

6787;3/83:?7:3<-16# 416c/6;<-16! 1?97?369 =1S

;/8S<1S8<?788388-O6M76<GJ# 89()33C'#$2(?:*3%%:*

J#:39#":'(#"<6%=.(2'0= (# B*'#3236.(K3# D"#4

$0"$389()322'#$ $J6B6D8% $AAGJJX kJ&J%[

,536O! \G! \-! DG! p \/1! 0G$$L%K2%[#57

?1:71=;3/83:;16c/6;<-16 -6 45-67879-8;1/?87A?1S

;788-6ON-<5 9-==7?76<:-673?1?97?8# dF-976;7=?1M

;1?A/8363:.8-8369 7.7<?3;B-6OGJ# 89()33C'#$2(?

]EBBD kJL! F*'(G

-¤,

'

$.P

# (

^*@(hJJ´ÊDðN

Oj

+

ÊÔ´6�ÒS

,)! (

�Â*4

) $LLK

7Å

"

j

! &%L-&$$

µ

"

�þa

# (

m��[5¶J^*Zz*øHü

)!

(

Â\*¦x

) %XX%

7Å

%

j

! $"-JJ

µ

"

úx¤

# (

i�^*ÝWWï

)!

0kÕx�Æ³

%XXK

7Æ

"

ä�B

'

&'�

# (

i�^*

$

êI~Æ

%)!

=

E,5�Æ³

$LLW

7Æ

"

í��

'

¼~J

# (

^**ø,î

$

Åæè

%)!

¿ÉÀÁÂ

%XV$

7Æ

"

íf

# (

^*C®hJJbBôBC

)!

Ð·xy

L4

!

ßàÕx

! $L%$

7

"

°[ÿ

# (

�i�^*@(JBC

)!

Ð·xyL

4

!

0kÕx

! $L%J

7

"

°æû

# (

i�^*ÝW''

)!

0kÕx�Æ³

$LLJ

7Æ

"

ÛóÞ

# (

�Â4øNò

)!

¿ÉÀÁÂ

%X&&

7

Æ

$%XK$

7cÆ

%"

3�ù

# (

hJæ3

+

2

'

�

'

¦

,)! (

�Â*

4

) $LLJ

7Å

J

j

! %X"-$L&

µ

"

å�Æ

'

$ÿÀ

# (

^ñ@(hJfbJ&*~

Ejlq

)! (

^*xh

) $LLK

7Å

&

j

!

V%-W%

µ

"

!ÈL

# (

i�^*@(hJf^bKBC

)!

�

Â³`´x�Æ³

$L%L

7Æ

"

ü+U

# (

^*hJBC

)!

¿ÉÀÁÂ

$LL%

7Æ

"

�Ø

# (

^**¢@(´ÔJ��ëZ

#

U�j

nD��BC

)!

Ð·xyL4

!

�Â³`´

x¾BC}¾

! $L%K

7

"

Fý

# (

ù

+

@[

,

÷^*IW

!

-WJ~Ù

)!

(

*4BC

) $L%"

7Å

J

j

! "%-"&

µ

"

ì_È

# (

^*?**ø

)!

¿ÉÀÁÂ

%XWX

7Æ

"

*+,

!

Ð·

!

�Â³`´x¾*¦BCÚKUB

CÆ

!

MNBCÑ3[*¦ëZJ��@

Í�K

'

¦*nD

"

dM3-:# :/1.-6O.-i;388G1?OG;6

[本文原载《中国语音学报》第19辑，2023年第1期]

Report of Phoneitc Research 2023

94

 
 

 




