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1. <=->?.
.

"#$%&'()*+,-./01234567+8linking91:;<$=3>)?

>@AB3CDEFE6%G->)HI$J3B6)KLM- a 8!9$*NOP7+

%Q1RSEBJ<6TAUV$W7+1:;<XC?YZ[C-*\5B]^P;?_

`CD 

ab_*%&'()-7+6?=$cd$ef4gh+,ij-kj?lm+,

no-p+1q"8q"p+7m9_`C+,$rstu<6Gv+wxy$T-G

ztN{F$[C;?t|y?[CD!

!

!

2. <=@-ABCD.
.

EFGF. HIJKLMINOPQ&RSTN.
!

}~��_��)��?�5{AC�0! 1 �8I96P{�$6}~��_*P31

��)��?�5{AC�0! 2 �8II�III9$��������$P�BW{3��t�

+E4DT-�$��E4����*6q"p+7mt���+,U�-�)t ¡

¢£¤¥t�36¥¦§¨_-��t©ªE4D!

gh+,-kj?lm+,-no-p+1q"p+_`C7m1«/[C-*6

¬y$*®B-p+?3X;?$PC16%G$RS[C%&'()-�+,)$

J3B* [i] J¯� [u] $°{ACD 
 

 819 -i[i] ± yi[i] 8²9"#$%&$'(  ) 

 829 -u[u] ± wu[u] 8²9*+$,-$./  ) 
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PJ6³^-;?P1{6%&'()-´012345µc¶$J3B6·zhi¸·chi¸

·shi¸·ri¸J¯�·zi¸·ci¸·si¸- /i/ *TA¹A [!] 6 ["] _`<6ab-©ªºQF{

*»V¼ACD 

½¶-8c19*6 [i] $¾EB6;-¿À½$`C�+,)TA¹A-wÁ- ¡

Â@Ã$¯C)²tÄf4W-_`<6Å*gh+,-wÁ_`<6Æ*lm+,-T

A_`<68c29* [u] -)²tÄf4W-_`CD 
 

! 8c19!

! 6789 6:8! 6;8! 6<8!

6789
==>79779

?@79

AB99 9 C(9DE97F7G9

HI9

6:8!
JKLM9NO9

P79

QB99 9 RI9SG9TU9VWX#9

B#9

6;8!
YZ[9\]M9

^M97_79

`a9"B9 bc99 "#9dG9%&9eG9

6<8!

679fM9

gM9hM9

9 9 i#9jU9kG9'(!lU9

mn9jG9on9gG9pq9

hr9sFtt9G#9U(9
 
 

8c29 

! 6789 6:8! 6;8! 6<8!

6789uv99 9 9 wx9

6:8!yz99 9 9 {+9*+9,-9|}9|+9

6;8! 9 9 ./9;;~~9 �+9�+9�}9����9

6<8! 9 W|9 �W�9 ��+9�+9��9�+9

 

 

EFEF.UVWJN.
.

ÇÈÉ! �ÊËÌÍ�ÎÏÐÑÒ8ÓÔÕ��¨ÏÐÑÒ9Ö×$¯C·+w�ØÙ! for 

Windows ¸t��E6Ú$ÛÜ�Ý�ÞÊ�Ìßàá-â|tã�E4D!

!

!
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XF.UV-YZ.
.
XFG. [i] 
 

½¶8c39* [i] $JäCå 1 ��¨���8F19?å 2 ��¨���8F29-æ1<

-ÛÜ�Ý�ÞÊ�Ìßàá_`CD 
!

8c39!  

 �0 �0 

AB 

 

I- ?@7 

 

III- i# 

aB 

 

I- dG 

PE 

Ab 

 

I- LM 

 

III- mn 

A/B 

 

I- YZ[ 

 

III- LM 

A//B PE 

 

II- "" 
.

p+ [i] -��¨���Úç?EB6�0* F1 1 270Hz 6 F2 1 2300Hz 6�
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0* F1 1300Hz 6 F2 1 3000Hz ?èé-ê1`C456��ë-©ªìítî

E4DÛÜ�Ý�ÞÊ�Ìßàá-½°* 0Hz 6�°* 5100Hz $ïZEB3CDÆð

Lñ* 1000Hz �òtîEB3CDc¶-óô�6gh+,t·A¸6lm+,t·B¸

?E6 AB - F1 6F2 -õP1<$¯�B 5 ?J<$ö©äE4D AB * F1 6 F2 

17mEBõP1�B3CW-6 aB * A - F2 1÷=ø�¼A4W-6 Ab * B 

- F2 1÷=ø�¼A4W-6 A/B * AB ù- F2 $úA|1ûü4W-6 A//B 

* AB ù- F1 P{�$ F2 -ý�$úA|1ûü4W-- 5 ö_`CD 

 

XFGFGF.[\]&^)UVYZ.
.

8c1968c29F{N{F_`C¯X$6wÁ-[þB- ¡Â@Ã$q"p+7m

1RS[C@ä_*P3Dÿ!B6 [i] *å"w±å"w$)²1è=6lm+,1

å#w-)²*\$$éP=6%"-)²_`C´bcµW%G$*å�w±å#w

_`<6&')_`C;?t(!C?)*_`C?Ù+[;?1_,CD-46 [u] $õ3

BW6wÁ- ¡Â@Ã-�_)²-Ù³4{P3W-17 WRS[CD;-¯X$°

{A4¿À½_`CW--6./-©ª$¯�BU½-;?10NE4D 
 

1 12 *[þB A/B $PCD 

2 21 *34 AB $PCD 

5 24 *34 AB $PCD 

6 31 *[þB A/B $PCD 

7 41 *34 A/B $PCD 

8 44 *34 AB $PCD 
 

167* 9/: -;<��1èF�416;A*=>??¾@1`CD1- 12 -A

Â6gh+,-å"w*BCyD3=>?$Es1`<6lm+,-å�w*F3=

>?F{-�GtH«EP=B*P{P3DT-45$6gh+,-Es?lm+,-

Is-ù$@JFPúA|1ûü4-_`CD;-=>?-ê*667$W³B*-C

;?_`CD=>?-K{FP7mtG%¼ÃC;?1LM_`CAÂ6gh+,?lm

+,-ù$ F2 -úA|1ûüN=PC?ÙC;?1_,CD 

 

XFGFEF._`*+-abcd]&^Pe). fGg. fE.-hijk*l.
.

8c49*gh+,-O«+P$¯C F1 6 F2 -æ1<Q?+RtîEB3CD 
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8c49! ! ! ! ! !  

 A/B AB ST+R 

CV 55.6% 8309 44.4% 8249 422ms 

CVV 74.2% 8239 25.8% 889 471ms 

CVVV 38.7% 8129 61.3% 8199 429ms 

V 26.7% 849 73.3% 8119 384ms 

VVV 85.7% 869 14.3% 819 382ms 
 

8c49- C *U+8consonant96 V *p+8vowel9_`CD8c49F{N{FP;?

*6+,-+R*p+V$¾@P=34"Z_`C;?6-46U+t��+,*TA

t�-P3+,$BþBR=PC;?_`CD 

 

XFGFXF.m*+%-n#&'()opk. fG. g. fE.-hij'qQ*l.
 

8c59*6�+,)1¥'$J3B6¥o6¥'6¥i`C3*Wi-XYPCò

Z$RS[CF$¯�B F1 ? F2 -æ1<QJ¯��+,®[-+RtÙ4W-_

`CD 

8c59! ! ! ! ! !  

 A/B AB ST+R 

¥o 69.1% 8479 30.9% 8219 400ms 

¥' 44.4% 8289 55.6% 8359 397ms 

¥i6Wi 30% 839 70% 879 459ms 
 

�+,)1¥o$`CAÂ-¡ A/B 1 AB ¯<�/�B3CD;A*6¥o$ò

Z[C)*\]��-rs1³B{A4<6��^�Ý_`�4<6`C3*��-�

d_`�4<6_`aA'ïZ-)_`�4<[C;?1è=6T-+,t���$N

O$��E¯X?[Cbc1*4{=;?$¯CW-_`CD¥o6¥'6¥i8Wi9?�

+,)1¥-ld$òZ[C3e AB $PCfg12=P�B3C-*T-h_`�

B6���$NO$��E¯X?[Cbc1÷{3_3CF{_`CD 

!

XFEF [u] 
 

[u] $JäC F1 ? F2 ?-æ1<-ÛÜ�Ý�ÞÊ�Ìßàá*U½-8c69-?J<

_`CD 
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8c69!  

 �0 �0 

AB 

 

I-~~ 

 

II-,- 

Ab 

 

I-�� 

 

III-W| 

A/B 

 

I-uv 

 

III-�+ 

A//B PE 

 

II-�+ 
 

[i] -AÂ?qi$6 [u] W�0* F1 1 300Hz 6 F2 1 850Hz 6�0* F1 

1 370Hz 6 F2 1 900Hz ?ê1Ù{AC456��ë-ÛÜ�Ý�ÞÊ�Ìßàát

îE4DÛÜ�Ý�ÞÊ�Ìßà�-½°* 0Hz 6�°* 1500Hz $ïZEB3CD 

 
XFEFGF.[\]&^)UVYZ.
 

8c29F{N{F_`C¯X$6[þB-wÁ- ¡Â@Ã$J3Bq"p+-7

m1RS[C@ä_*P3D-46;-¿À½$JäC [u] -p+7m* [i] -AÂ

¯<)²1FP<éP3DEFE6;-°{A4)²-©ª-ìíF{6U½-;?10

NE4D 
 

1 33*[þB AB -Ht?CD 

2 34*[þB A/B -Ht?CD 
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5 )²1@JF 1 õ_`C16 11 * A/B -4* A//B -Ht?CD 

!

XFEFEF._`*+-abcd]&^Pe). fG. g. fE.-hijk*l.
 

8c79*gh+,-O«+P$¯C F1 6 F2 -æ1<?+RtîEB3CD 
 

8c79! ! ! ! ! !  

 A/B AB ST+R 

CV 63.9% 8239 26.1% 8139 334ms 

CVV 66.7% 829 33.3% 819 364ms 

CVVV 66.7% 829 33.3% 819 423ms 

V 50% 839 50% 839 332ms 

VVV 50% 819 50% 819 439ms 
 

[u] -AÂ*)²1éP345 CV UV-â*`=-_Wj(-Vk$[lP3;

?tm�BJ=D8c79¯<6 [u] * [i] -AÂ¯< A/B $PCfg-23;?1@FCD

+R$¾EB*6 [i] $J3B*+,-O«nP?EBU+tWõ+,*TAtoE

P3+,¯<R=PC?3Xìítp416 [u] -AÂ*"q$TX?*>!P3D 

 

XFEFXF.m*+%-n#-opk. fG. g. fE.-hij'qQ*l.
 

8c89! ! ! ! ! !  

 A/B AB ST+R 

¥o 25% 829 75% 869 341ms 

¥' 35.3% 869 64.7% 8119 311ms 

¥i6Wi 91.3% 8219 8.7% 829 402ms 
 

[u] -AÂ* [i] -AÂ?BCEB6 A/B ? AB -rë1NO_`CDEFE [i]

-AÂ?®=sPCìí?P�4D 

[i] -AÂ*6¥o_* A/B 1è=6T-¬t?EB���-rsutv<�f4D

EFE [u] _* AB -;<��1è=6"#y$¥o$/õ)$*��-rsu1

¾wEB3C$WFF@{J;-ìítp4?3X;?*6 A/B ? AB -rë*;A{

-;??*¾@1P=6gh+,F{lm+,$xh[C�-Á+yz-{|}1¯<

~=¾wEB3C?(!{ACD [i] -Á+$*S�$O!C;?1�n_`<6�*�

$D=T<�fPäA�P{J6�+�-{|}*D3D"Q6 [u] *6��t�=[

45C45-{|*�n¤16�ò*]^PòZ¯<éEld$½fC¤ä_`<6`
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-<{|tnEP3D��¨���-sF{ÙC?6 F1 *��-�¼1¾@E6 F2 *

�ò-�l1¾@EB3CD F2 $úA|1RS[C?3X;?*6TA1��Fl�

F$¾@EBJ<6�-{|}-�3 [u] 1 AB $PCfg123?ÙC;?1_,

CD 

¼{$6¥i8Wi9$ A/B -;<��1��EBè3-*6l�p+*��-�

_Á+¼AC456��p+$BþB+1;W<�@<$=3?3X+�yPÚçtoE

B3CDT;_6l�p+-7m[C+,*T-+trë[C45$A/B-;<��1

è=P�B3C?¡C;?1_,CD 

 

 

4. rs-tu 
 

ab_* [i] J¯� [u] -q"p+7m-Gzt©ªE4D [i] -AÂ*6 A/B 

-;<��1è=6 [u] -AÂ$* 9: 1è3;?tÁ+yz-{|}-�3$¯C

W-?��E4D-46=>?-K{FP7mc%1LM_`CwÁ- ¡Â@Ã$ 

A/B -;<��1è=PC;?$W>�E4D;-Á+yz-{|}?=>??-¾@t

¼{$��[C�n1`CD;A*.l-�d?[CD 

.

.

.

vwxy.
.

ab_©ª$�34q"p+7mto[C�+,-c%²*U½8�Þ�Í9-?J

<_`CD 


