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Abstract Previous studies showed that in dual focus sentences, Post-Focus F0 Compression (PFC) was absent after

the first focus. Was it related to the number of syllables between the two foci? In the present experimental study,

focus position and sentence length were controlled. The results showed that the two foci were independent as well as

dependent on each other. They were independent because each focus had its own domain, and its F0 rising and duration

lengthening reached to the same degree as its single focus counterparts. They were dependent because the two foci could

coexist in one intonation phrase. The lack of PFC after the first focus was due to the insertion of a prosodic phrase

boundary, rather than to the number of syllables between the two foci. The perception experiments showed that the

correct perception rate of dual focus was significantly lower than that of initial focus, probably because it was hard

to detect two foci in one sentence. When the listeners were asked to only pay attention to the first focus, the correct

perception rate was much higher, and it was similar to that of the initial focus counterpart. Therefore, we concluded

that the perception of the two foci was asymmetric. The increase of F0 and duration guaranteed correct perception of an

initial focus, but not a final focus. In general, the first focus was perceptually more prominent in a dual focus sentence.
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H ��3�I�J�E�F�.LK��
“ M�M�N�O�P�Q ” R � “ M�M ”S �T�T�TUT3T5T6 NTPTQ �TVT;T$ > -T	TWXWTYT	<�Z�V��%[�\�]�^�_���	�7�\�` > - @�a R � N�P�Q��V�	 M�M .cb�d “ P�Q ”
S ������U�3�5�6 M�M ;> - N <�=�e�f��%[�	�7�\�` > - N ��e�f R � M�M
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���t
u �wJ�U�	�x�y�.w7�g�G R �wx�y�7 “ MvM ”
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“ P
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” }�~ ����T� �v�T�T8T�T�T$T�TyT0T�T�Tx
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[5];
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[6−9])
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¨ ����©��cª�«������ � ¢�£
(Post-Focus Compres-

sion, PFC)
.vb�����¬�y����y����T®�ET¯T°�±
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[6−10]; � � [3−4,10])
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(tri-zone realization of focus)
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p�q R �½G�¾�������������¿�À�Á�Â��Ã� R»Ä ���§Å¶�Æ�E'& ¨
[7]
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zT� �T_TT�T®T×TØTÙX�T�X8X.v�T� � yT�X¢X£TÚÛ >�h�Ü r�$ ��Ý�Þ ����_�ß���à�á [11]
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Eady � V [4] � u � ä�����ü�ý R í /���������T  zT� �T���T�T"��T9T:T�TâT�T�TüTý ÐTÑXÒ $¶�Æ�.%ä�������â�������x�����E�F�	 Ú ä�����G R� ��/���� � Ò $�y���¢�£�.4Z������ ��� /�����°± O � ��/�������t u f ¹ �47�G H ��
���	 j r�

R�� 7��� lTm (anticipatory effect)

.
Liu[12] ����TeT�T OT� �����TGT ��T�TG R �TäT�T�T�T�T�´�þ���������� O Eady � V [4]

� � u . Liu
; � uG � ¥�E�°�±�ä�������
�������f ¹ .%J�U�	���� ��T/T�T� ����� yT�T¢T£T¥TEX	T�T� í /T�T���T�

y� Ù � � �vY ��	 � y z ��E�ô�.
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Féry[13]
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 �!���ß��
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ß�� ¸�¹
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.v[ � � ��� � ;�	í /T�T�T7T�T/T�T_TßX��$ÕF z t u �&%X/X�T� �	�'�(T�T�T_T�v¥T¦ � �X/T�X� � $ & ¨ �XyT�X¢
£��å«����

“
ä�) ¸�¹

”(two-peak pattern)
.åd�G H�*

+ ß�� z�, � ä�����G�	 h “ - H ¸�¹ ”(hat-pattern)t u ���DJ�U�	����/.���/�����	���_��D¦�< � y��
��  0 ��� 1��vò . � /���� 2 j u ��_�.

nX�ToTpTqT#TÙTäT�T�T� Ð a �Tõ´TþT¥TEX�û�.
Jia � V [15]
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�XtXðXJX�Xò O F;DX�X´XþX. Yuan � V [17]�  O �FEFG � ä � � � � �vm O äFH � � G ¹
(S+O1+O2),
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K

“ P Q R S T à�� U V�µ W X Y ”
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(culminativity principle)
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���ML
Hyman[19]
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Jia[15]
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 �_@ �`A�!Y!Z ( R \!a �!��bdc!e!f!g�E!��B!C ( [�h BC

(nuclear accent),
� e.i.g.E.�.B.C ( [.h.j B.C

(pre-nuclear accent)
�

k�l�m�n ��@ ��o�p�q<A>� 4 ����5���r�s�t
u.v �.w.x`AU�.y N.z �.{.|.�0}.~ �0� 9.� N �.�
�� (�� ��C�+�$�%������������������������

�!� N � u!v w!xd�!�!���!��� (!� t����!�
�! !$!%!�!�!�!� ��4 ����e!���!��5��!r�s (!�
�!V!�!�!�!�!�!�!�!�����!���� �����!( � N �
����������

@ ��o�p�q�������e
[20]
&� ���e`A

[21]
��¡��

�
( ¢ ��e�f���� )

�������£�¤
90%

u X � e�f��
�����������£�¥�:��

60% ¦�§ ��e�f�����e����T©¨_ª!&©A_«!�!�!7!¬ � e�f!���!: ( "!#���!*
+.&.�.�.�.�

[7,20]
�®/.1.¯.
 � t.e.f.�.�.°.±.�.²

�!�!�! !$!% � �!³!V (�´�z e�f!����!�����!£
�.µ.�.¶.·.¸.¹.�0º.» �0¼ T.y.½.¾��.��e¿AUe�i.&
e©A_�!�!�!!� ��'!( e�f��!��t!+�À�T!&�Á�T!e
Â AU�..�.�.�.£.·�+.9�t�*.T�&�µ.À�T�e Â

[21]
�

� 9.�.�.�..� �
Herment-Dujardin

&
Hirst[22]ÃÄ�Ä�Ä�Ä�Ä� � �Ä�ÄÄ�Ä�ÄÅÄÆÈÇÉ�Ä�Ä-Ä��7ÈÇ

Ê�� � ����)���"�#�Ë ��� Ç>Ì�C�Í���Î�I � C�+
�ÏIÏÐÏÑÏË �Ï( Ï�Ï�Ï�Ï�Ï�ÏÒÏ�ÏªÏÓÏ�

Rump
&

Hermes[23] Ô N.Õ Ã.� � C.+.H.I.Ö.t�.���.���.�×!Ø ·!I!9!C!+!H!Ù!Ö���Ú�9!"�#!t����!��<A_�
×.Ø ^ �.y N.z �.{.|.�ÛÌ � Heldner[24]

w.x��.Ü.Ý
Þ AU�.�.�..� � {.|.Ã.� �0ß.à t�	.
�5.á¿AM�.�
( p!â!"!#!X!*!m!5!�!� ��'�( "�#��!*�+!º�y G
u�ã ����������������

� 9 4 �.�.e �
Rump

&
Collier[25]

t.ä.å Þ A
Ã!� � Ì!|!·!!�!� N ��e Â A>�!e�i�&!e�f��!�
�.� � � N �.�.�.æ.·.�¿çUZ.�.C�+.*.+ �0� ���.�
������C�+�:�æ�·�� , Ù���*�+��

Yuan \�] [17] èé C ] é � 4 �!�!e! !ê!ë!e©A_¶!·!B!C!&�ì!·!BC.�.g.E.�0{.|.Ã.� � e.i.).í.î.ï��.ê�ë.3.¶�·.B
C �ð� �.�.�.�.�.�.ê�ë.y!í.î.�U;M= � /.1�?�
 �
@ Þ o!p!q©A_�!� ( �!ñ a � � ��¶!·����!&�ì!·

�!�!Ê!R!��� N {!|!ò
Jia[15]

w!xóA_Ã!�!� 4 �!�
AU N �.�.� ( [.h B.C.º.y N.z �0ô.1�õ.ö � �.³
V ( ¹!3 4 �!�!�!!��÷!ø�ù!R�ú��!½�¾ ��� � N
�!�!�!�!ê!ë!�!û!ü!� � �!�����!��t!����ø!ù�R
ú������������{�|���ý��

; u X�þ�Æ�ÿ���³�� ��4 ������C�+�*�+����
�! !$!%!t!y��!�!w!x A_{!�!º!y N!z ������w!x
A_�!²!�!?!
 N � 4 �!�!O!P����!�!�!� u ���!�
	!y N!z �!{!|!��6!þ�
!J�����Ë!�����!��!��C
W�� �0' ���.� N �.�.�. .O.P�����y.Ë � ;U=����
4 �!�!�!5!�!r!s (!� ÷!�!�!�!��!�����!½�¾!�
}.~ � u.v �.w.x`A , ����� 4 �.�.�.��.�.���0�
( 6.þ.Ú.ø.�.�.�.�.�.�.���.l.m�� � 6.þ�Ú.ø��.�
��w�x���� u ������Ì����

(1)
@ Þ o.p.q¿A 4 �.�.�.O.P���� (��� �"!

(�� ÷����������C�W�����½�¾#!
ô!1!����� ( �!�!�!�!X!��$!��"!#�*!+�&!�

�!�!�!�!��%!��t!y��!Ë!� N ���!�� �O!P������
�!�!� ��&�'�( �!�!�!�����C!W��!y)$ ã � N �
���� �
���C�+�$�%��

(2)
4 �.�.�..�.�.�.£.Ì�*"! ½.¾ 4 �.�..�

��¹�+ (�,�- !
¡!�!�!�!w!xd{!|!Z�. � ���! �$!% ( !��o

p�q�����H���Ò���ª�Ó
[20]
�U¹�= � ô�1�����Ì�|�²

�!�!�! !$!% ��4 �!�!��!�����!£�³!V<Ç>�!µ��
}!~ N �!³!V!�!�!� (�� ;_9�/�9!e�f!g�E��!���
�!�!�!y�û!ü!��!� �!´!z!4 �!�!e!!�!�!�!�!£
��Á��

1 02123246587:9
1.1 ;�<
1.1.1 =�>

5!á�?�@!&
Eady \!] � [4] A ¬!��Ã!C ]�B�CD �.y���E.�.�.e Â � E.�.p.â.�.e�F.
���G�H��.�

��¹�+�R ��( E���°�±�&�e Â ��Ñ���e Â � (
SVO{�I � ��S�e

(6
��C�W

)
&���e

(12
��C�W

)
����e

�!°!±!��S!e©A_�
3
� 4 C!W!) � �!e!p!â!t!S!e

��J Þ.j�K (�L�M Þ � ����¶ Þ &�N.)�y�Ë
(
�

(1a)

— (1e))
�_5�á Ø �

5
��y�� ¼ T�O�P���e Â �RQ�S

�
1–4

¼ � e¿A 4 C.W.).� ¼ T�T
11 U 13 U 31 U 42&

24
O�P.t N�V.� &

Wang \.] [11]
w.x`AXW ã Ø �

=�> A ¬.�ZY�[.��	 ¼ T�O�P.�.¸.¹ ( �  ³ u Q�SW.�.� ¼ T � º.».t�\.�.)¿AX].9.?�^.".#.�.H.I.Ö
&.H.Ù.Ö.�`_ (.N.¼ �.e Â ³ u�a ¢ Á�b (downstep)
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(1a) ����	 ��
 ��
����	 ���������N���
 ��

(1b) ��� L �������
��� L � ���������� �����

(1c) ����������� �
�������� �!�" ��#�$ ��� �

(1d) %�& w�H�' > �
%�& w�H�B�(�)�*�+�,�' > �

(1e) -�.�/ m�0�°��
-�.�/ m�I���1�2�(�3�0�°��E.�.°.±.�

4
���ðe.i.¡�E.� � e.f.¡�E.� �ð4

E.�
(
e.i�E.�

+
e.f�E.�

)
&¿AU«�E.�.� u

(1a)
�

S.e.354 � F.
�E.�.°.±��
4
�.�.e��

(2a)—(2d)
�

(2a)
e�i�¡�E����76 	 ��
 #!

(2b)
e�f�¡�E���� ����	 ��,�- !

(2c)
4 E����76 	 ��,�- !

(2d)
AM«�E���� ,�-�8 !

\���Ã�C ] k�9�� 80
��e Â �

2 (
e��

)× 4 (
E

��°�±
)× 5(

¼ T�O�P
)× 2 (

B�:
) = 80

��e Â �_k�9
R<;!�

400
�!e Â ���  �!5!á!D<=!�!�!�!e!�!º

y��!Ë!� N ��E!�! !�!e?>������Ï;_=�³ u ���!:
(�'�( �!��E!��!�!C!W�� (!� $ ã � N ��E!�! 

���C�+�$�%��
1.1.2

Ã�C ]
5
g.o.p.q5@ Þ Ã.C ] (3 A 2 B ) 	 ò.�.5.á �

��C t 22∼30 D Ê� � ²���E�*�F Þ & é�G X���H

I � 	 ò�5�á�J�����K ��L �
1.1.3 M C�?�@
M C�t?N?O?P?Q?R�I � Þ C�5�á?S?T�Q���Ã�C

] é �!�!e!Ê! Ø<U 8?V Þ TXW à B�CZY\[ e?]���<^!T!7<_<V!)<]�º!»<`d³!V!t�e©Aba<c<ç_Z?V<d
e�f7g� £�3

48 kHz
f Yh[ e�p�â N �iW ¶�j�k�V

Java
?�@5l5m5n.�.tporq5s5t�X

[26]
f �.e¿;U6.þ5u

N!×<v M H f 5!á<w!�<x 160 y<z<{ e f \ y Ã!C
] V M C5w�.I5| ( 1.5

Ù5w f 5.á j x N y5} S5V~���f
1.1.4

¼�� ö�K
\ y�Y�[ e u wav

V �©s���� f�Ø
Praat �6

(ProsodyPro)[27]
ö5K Y�[ e¿Ar�.C.W5V5�5�5�5w� f 3<�!?�^!³!b�V<�<�!Ö?] �

Praat [<� V ¼�D� N<��� Ô<� � ]<�<� �<]��?w /<� 9 �?� �!V?K¨_ª [<� \ y C!W<V���� f \�e�q©AbV ¼�D?� N?�� [<� ]���� [<� �<�<��Ö!��$ZW N��<����þ<��þ�5�5f
Praat � �.�.³ u =5�5��\ y C.W5V5�5�.H.IÖ U ����H�Ù�Ö u�� w�� f ��� Ø s (1)

u
50 Hz �

	 �!Ö<]�
 Hz �<� Q<�!C (st),
�  ³ u �<�!À< 

y���Ã�C ] �V�ý�¡ f
F0(st) = 12 × log2

(

F0(Hz)

50

)

. (1)

1.2 ¢�£
1.2.1

Þ T`¨Mª�R�;
/<� Xu[27]

V
Praat � �!þ!±<]�t�\ y C!W©A?�^

10 y�\ ����V�����¤ Ø 9�¥ Þ T`¨Mª�¦ f ¦ 1

§
1 4 ¨ª©ª«ª¬ªª® 11 ¯ 24 °ª±ª²ª³ª´ª²ªµª¶ª°ª·ª¸
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� � � \ � @ Þ o�p�q`A���E�¤�V���� ������� 5

	
4
��E�¤�°�±��`;

11
�

24
��� ¼ T�V�
�O�Q�V

S.e5�5�.e5V5�5�¿¨Uª f ¦¿AX\ y ¤5V��5��Ö.� 	 5

y Ã.C ] B5:.�.ì5V.À��.Ö5]�.ª���.�
���� f ����.á.e����5�����5V Þ T��.s5]������.Ð���H5] y��
� N ��� f�� ¦

1
A���E�¤�e�V Þ T`¨Mª�³����

(1)
��E5¤.°.±.�5u N y E5¤5V5�5���� 5�.e.i¡�E<¤<V<�<� N� ]ÏÇ!A>«�E<¤�e � _!
 Þ V?�<�

Ö�"�#
(2)
u N y E5¤�$5V5�5�.²5x.Á.�5�.e.i.¡�E5¤°�±��  V�%�À�#

(3)
u�& y E5¤5V5�5���� .¤.�5�5�.e.f.¡�E5¤����V�"�Ñ f

��	!{!|!t!S!e<�<�!e u<� y�� ¼ T�O�P<A_�
	 N.z V f �.e���E5¤.°.±.�5] u N y E�¤�$.¬� 5xN î�?.Ñ5V.C�"�'�(5] �.æ.·5¥ Ô�) Õ V���=�*.á f
1.2.2

����+�;
Ì�,�W�-�]���á�. 	

SVO / I�V�] �10 u ) Uu2&23 �24 $ ) y 
 �XY [ 
 f ¦ 2
	25 .<�<�2.

0 Y�[ 
5V5�5� 4�6�7 f �r¦ 0�8�9�:�; Y�[ 
 	�<¤5w5] � �5� 4�6�7�4 " f>= < ¤���� < ¤�?�@�]A3
� < ¤2B2C<�2D<w < ¤!
2E?x!F2"!G!" f u!& y 
	2< ¤2$2H2IJ+2K�L2H<�<� 7 B!.2C = < ¤2?!@2M
42N K�� < ¤2?2@2M2H<�?� 72O �2.!C = < ¤?� 0
P < ¤�?�@�Q�R�S

3 < ¤�?�@�T�.5�5��U�V �XW>Y�Z K�[�\�]X^>_
2H2`2a 42627 ¥2b2c!d2e!f!g Z H!h2i!+2j!S�k) ]l^m_2
2H2`2a 42627 H2b2c2d2e2f2g Z h2i2+j /2n �poqK <2r ?2@ (F (3, 12) = 10.85∗ s ) t U2V
(F (4, 16) = 7.19∗)

E!u!v!w!x!K�y!.!z
(F (1, 16) =

0.791, n.s.) { u�w�x�K|b�}�Q�R { u�~�������S|��w*��
(S-N-K) � o�K�k ) ]���B�.�C = <�r (30.2 st)

t�� <�r ?�@�M (29.8 st)
`�a 4�6�71� B 0 P <�r

(28.8 st) t .!D = <!r (28.7 st)
?!@!M!�!�

(p <

0.05)
S���B 5 . t z�. 0 E�� )�� H�S���y�K�.�C =<2r t2� <2r ?2@2M2k ) ]2�2H2`2a 42627 { upo

� i���S|���
1
H�k ) ]���� /�n )�� K � <�r . 0k ) ] <�r t .�C = <�r H�`�a�G�������� ; S������H�h���*���k���]�^�_���H�`�a 4

627 K /2n2� o <2r ?2@ (F (3, 12)=10.289∗),
U2V

(F (4, 16)=33.742∗∗∗) t .�z (F (1, 4)=21.2∗)
E�u�v

w�x�S���w�*��
(S-N-K) � o�K�.�C = <�r ?�@�M�k��]���H�`�a 4�6�7 o �� �¡�¢ L

3 £ <�r ?�@�¤¥yB � <�r T¦.�D = <�r t 0 P <�r ?�@�Q�R�§ { u¨o� i���S�©�ª���«�K � <�r . 0 k ) ] <�r � { u¨o� H�F���¬��S�.�z t <�r ?�@ (F (3, 12)=16.47∗∗)3�®�U�V t <�r (F (12, 48)=9.125∗∗)
Q�R�¯�°�B�~

������S�~�������H�±�²���K 5 . 0 .�C = <�r ��H
`2a2M2³2�2�2´ 6 ¡ z2. 0 H2S��

1
H2k2�2]2�2�

/�n ©�µ�¶�·�¸�¹�H�º�»�K�¼ � <�r ?�@�M�K�k ) ]<�r � { u1o � H�F���¬��K�½���.�z�¾�¿�S[ 4 � ) ]À^Á_Â�ÂHÂ`Âa 4Â6Â7ÂÃ � � HÂ¸¹!+!j!K�Ä!Å <!r ?!@
(F (3, 12) = 38.275∗∗∗),

.!z
(F (1, 4) = 8.428∗) t U2V (F (4, 16) = 38.644∗∗∗)

E2u
v�w�x�K�Æ�b�} { u�~�������SÇ��w�*�� (S-N-K) /
n!� oÈK�.!C = <!r ?!@!M!H 4 � ) ]!� � ¢ L 3

£ <2r ?2@2M2H2`2a2� N K�y 0 P <!r ?!@!M2H!`a�É � � <�r t .�D = <�r ?�@�M�� N S�Ê�Ë�K � <r t .2D = <2r . 0q4 �2Ì2]2�2H2`2a2§ { u �2ÍÎ���S�Ï�Q�K � <�r . 0 H�k���] <�r H�Ð�Å�h�Ñ t.�D = <�r `�Ò�Ì � S���B 5 . t z�. 0 E�Ó�Ô�K�º»�·��
1
H�k�b�]���� /�n S�

3
� 5 . t z�. 0 ^>_���H�`�a 4   7 ( Õ�Ö× E���Ì�U�H�.�Ø

)
SÙ3 <�r ?�@�TÙ.�z t U�V�Ú W>Y

Z K�[�`�a 4   7�Ã b�c�d�e�f�g Z H�h�Î�Û�j�S /
n�� o�K <�r ?�@�B�k�Ì�]�� (F (3, 12)=3.826, n.s.)

t 4 �2Ì2]2�2, (F (3, 12) = 2.404, n.s.)
E { u2v2wx!S <!r ?!@

(F (3, 12) = 4.506∗)
T�.!z

(F (1, 4) =

11.9∗) t U2V (F (3, 12)=4.43∗)
B2k2�2]2�2,2E2u2v

w2x2K�§2½2.2z t <2r ?!@2�!Ü!]2c!d2B!k!�2]!�,�°�B�~������
(F (3, 12)=7.489∗)

S�Ý��
3
8�9 K

Þ
2 ß�à ( á ) â�ã�à ( ä ) å 3 æèçêé�ë�ì�í�î�ï�ð�ñ

s ∗ ò�ó p<0.05, ∗∗ ò�ó p<0.01, ∗∗∗ ò�ó p<0.001



6
U � � �

2019 �
.2C = <2r ?2@2M2K�k2�!]!�2H!`2a 4   7 � ¢ L
3 £ <�r ?�@�M N S>Ê�Ë�K 5 . 0 .�C = <�r ��H�`a � z2. 0 M2³2µ��2K��!�!F2� 426!7 H /!n �2Ì� H�S

[!`!a!H�� Z Û!j � oÈK � <!r .!H!Ü!] <!rH2`2a2G2�2�2� t �2x!H = <!r { u �2Í���� S�e´�H���K�k�Ì�] <�r { u <�r ��F���¬��K�B 5 . tz�. 0 E��
	
��S�Ê�Ë�K <�r ��H�`�a�G���v�´���B
`2a 42627 ,2K�y = <2r �!H2`!a2M!³!B2`!a 426
7 t 4   7 ,�E�u��Å�S
1.2.3 � z�Û�j�

4
� 5 . t z�. 0 3

] ^�_���B� £ <�r ?@�M�H � z�S3 <�r ?�@�T�.�z t U�V�Ú W>Y�Z K�[ 3
]X^>_

��H � z Ã b�c�d�e�f�g Z H�h�Î�Û�j�K¦§
�
��·��w���
(S-N-K)

S /�n�� o�K�B�.�C = <�r t�� <�r?�@�M�K¦k�Ì�]���H � z�´ � B�.�D = <�r t 0 P <r M���z
(F (3, 12)=0.565∗)

S k���]���H � z�B 4 £<�r ?�@�M { u ��Í Î�� (F (3, 12)=0.611, n.s.)
S �

«po <2r [ � z2H2�2�������!B <!r �2,!K�[ <2r�2H2�2H � z { u����!¤ � <2r ?2@!M!k2Ì!] <2r�2� { u������������!K�©!ª2�!«2Ü!] <2r 8 32B�2Ì2]��2V 5 � 0 Ð2Å!S � <2r t .!D = <!r ?2@M2K 4 �2Ì2]2�2H � z2´ � .2C = <!r t 0 P <2r?�@�M���z
(F (3, 12)=5.554∗)

S
Ï�Q�K � <�r . 0 Ü�] <�r H � z
��z Z ��[�xH = <�r ?�@ { u¨o �
�
� K¦½ <�r
 t <�r ��H��

{ u � Å
!
"
#
$�¸�H � z Y
% S � <�r . 0 K|k�Ì] <�r ��© { u��&�H�����S
1.3 '(B
)
�
*
+
, � <�r . 0 K Ü�] <�r B�`�a�G��7 t�� z��2z Z�-2t [2x2H = <2r ?2@2`2Ò2�!�2S��.�C = <�r ?�@ Õ ��H���K � <�r . 0 H�k�Ì�] <r { u <�r ��¬��S�� t Jia .
/ [15]

®
0
1
2 . [16]H /�n ��Ì � H�S3��Ë�K 5 . t z�. 0 � <�r H�
�Ð�Å�h�Ñ�©����
4�H�K�©�ª���«�K�B Õ5�Y k�Ì�] <r ���������2H�6�72M!K�k2Ì!] <2r ��8�9!F2�!¬
 Õ�: Ü2] <2r Q2R2F�;�< Z H����2S��2©!ª�=�>? ��� 5 ������@ 8�A ���2·2k2Ì2] <2r H�BDCqS
c
��K�§ Õ ��k�Ì�] <�r �
8
9�F���¬��K�y���k��] <�r
 { u¨o � H�F�� Y
% S�B�Ò�Ð�� 0 K�k�Ì�]<2r H�BECqª2� <2r � WGF K ¢ �2H!�2E!x�H�I ¡k2�2] <2r� H2�2S�[2�!Ì�J�K!¯2u�L2´ Ã ��$!¸
H�Ð��MN�S

2 OQPQRQS 1

T -
U Û�j 8
V K � <�r t .�C = <�r B
��V -H ��� v2´ � Å2Ú2k2Ì2] <2r �2��W2u2F2�2¬!2Ky � <2r t .2D = <2r Q2R2H ��� B ¡ k2Ì2]!�2�
Õ ��u�F���G���S¦k�Ì�]
X V Ð���ª���Ú�·�V
Y
Z�}A W
@
[
\
X V �
] �
� S��
^ 4 ¿_�H
JK���K �<2r ?2@2M2k2Ì2] <2r�` u!F2�!G!�2K���W!¯ 8 3
u�w
\
a
X V S�Ê�Ë�K�¯
b
c
Y�.�z t U�V��
W�
�<�r HX V S

Þ
3 ß�à ( á ) â�ã�à ( ä ) å 3 æèçêé�ë�ì�í�î�ïed�ñ

Þ
4 ß�à ( á ) â�ã�à ( ä ) å 3 æèçêé�ë�ìef�ã
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2.1 �������
2.1.1 	�
Z�� 	�
 E!�!± W ��!!Ð!�!S���!· ¢ 0 Ì!]� P�Ä�F / K�c�Ú�� � ¢�� / K � H�.�Ø 0 u���¨o����� S ��� u�U�F���@�H

10%
E�u1o � H�¾�U �

�
( ��� 84 ms)

S �
�
X V Ð�� � K � u���Ø�E������� Å�H�S���u
4 (
<�r ?�@

)×2 (
��z

)×5 (
U�V

)×4

(
Ä�F / ) = 160

]���Ø�S
2.1.2

a� 
�"! B 19

¶
22 # Q2R2H 16 $ 6 �"% (8

�
8&

) ' ��·X V Ð���K { u"#Z�( t�) ��*�+�S '�2Ð2�2µ2¶�9 Z �",2S � u�Z2F /"�!{ u ' ��- �<�r �!�Ð���S
2.1.3

Ð�����.
Ð���B0/210324�5
�
��F�Ð���6�7�Ó�S98
a� 
Z

¶"�2Ø2�":";"�</>=2]2��a"?2V2·2S�u
4
]"@"A :

��C���KB��D���KB��C t ��D���C�® { u�=�]��a�?V�S X V Ð���B
Praat D @E/GF�H Experiment MFCI�Ò���@

[21]
���K���Ø�J�K�L�.�� � S

B�M�Ñ�Ð���Q  K3Z�F /�N Ã Ì�]�O�P�SBO�P 	

 �!Ý 4

]!Ä!F / H�Q!FR/S@�T!H 16
]��!Ø!S��

]"�2Ø Ö"U 4 £ <2r ?2@2K�§2u"V £2Õ �2H2U2V"WX SBO�P�I�Û0/�H�U�F Õ�Y B
X V Ð��E/2Z���SBM�ÑÐ�� � K�\�]���Ø� A Z�Ì�[�S
2.2 \�](�^

� 1
� < r X V`_`a`b`c S T � 1

8 V K��
C = <2r H�X V M"d"e"f2�

(77.5%), g M2±2Û � �/�P <Jr
(49.8%),

�JD = <Jr
(36.1%) tJ� <Jr

(30.5%)
Sih�j � <�r ��HX V M�d�e���[�� N KÁÆk���5 ¡ � ��l e�m � (25%)

S
ò 1 npopqprpsptpupv (%)

P
P

P
P

P
P

PP
npopwpx

ypzp{p| àp}p~pnpo àp�p~pnpo �pnpo åp�pnpo
àp}p~pnpo 77.5 2.5 4.8 15.2

àp�p~pnpo 8.0 36.1 27.2 28.8

�pnpo 30.8 15.9 30.5 22.8

åp�pnpo 16.6 15.3 18.3 49.8

C���� <Âr ?Â@ t X V ¶ÂH <Âr ?Â@ÂÚ WÁY
Z K Ã Ü�c�d�e�f�g Z H�h�Î�Û�j�S�� n�� o�K X V ¶H <�r ?�@ - u�v�w�x (F (3, 45)=12.042∗∗∗)

S����
<�r ?�@ t X V ¶�H <�r R�u�~������ (F (9, 135)=

83.778∗∗∗)
S�� = w�x
����� n�� o�K���C = <�r a�Md
X V

(77.5%)
H �2� o � � ¡ X V Ó ¢ L

3 £ <�r

?�@�H l e�¤���D = <�r a�M�d
X V H �G�
(36.1%)© �2Í � ¡ a�X V Ó ¢ L <!r H l e2¤ � <!r ?!@a X V Ú`� C = < r

(30.8%) t /�P < r (22.8%)H �>� �2Í � ¡ �2D = <2r
(15.9%);

/qP <2r a"M
d
X V H �2�

(49.8%)
��Í � ¡ aX V Ó ¢�� <�r H

l e�S
Ú�·
��Ì��
M
N�
� <�r X V M�d�e�H�c�d�K b

Ý���z t U�V�Ü�]�h���±�Û�j�K 9 � 2 t�� 3
S�C <

r ?�@�T�U�V t ��z�Ú W>Y�Z K�[�� <�r ?�@�HX VM"d"e Ã b2c2d2e2f2g Z H!h2Î!Û!j2S�� n �"� K<!r ?!@
(F (3, 45) = 35.456∗∗∗) t U!V (F (4, 60) =

3.406∗)
E�u�v�w�x�K Æ�����z { u�v�w�x (F (1, 15)=

0.076, n.s.)
S <�r ?�@ t U�V (F (12, 180)=5.443∗∗∗)C2® <2r ?2@ t �2z (F (3, 45) = 9.185∗∗)

u2~!�2�
�!S�� = w!x��!� � oÈK��!C = <!r ?!@!M!K����<2r H�X V M"d"e"�2� ¡ z��2H

(
Û � �

82.8% t
72.5%)(

9 � 2)
S ¢ L

3 £ <�r ?�@�M�E { u�Ä�Å��z2[ <2r X V u����2S�U!V2B��!C t �2D = <2r ?@2M2[ <2r X V u����!K�Æ2B � <2r t /ÈP <2r ?@�M Õ ��U�V���R { u ��Í Î���SB���±�«�KB��C =<�r B
24
V�H��E/ X V M�d�e�f���K���D = <�r B

31
V�H��E/ X V M�d�e�f N

(
9 � 3)

S
ò 2 ß�à�â�ã�à�åpnpo ypzp�p�p� (%)

P
P

P
P

P
P

PP
à�ã npopwpx àp}p~pnpo àp�p~pnpo �pnpo åp�pnpo

ß�à 82.8 33.1 28.1 50.9

ã�à 72.5 39.1 32.5 48.8

ò 3 �p�p�p��à�åpnpo ypzp�p�p� (%)

P
P

P
P

P
P

PP
�p�

npopwpx àp}p~pnpo àp�p~pnpo �pnpo åp�pnpo
11 75.0 43.8 25.8 56.3

13 75.0 39.1 22.7 46.9

31 81.3 25.8 18.0 56.3

24 84.4 39.8 48.4 42.2

42 72.7 32.0 36.7 47.7

2.3 '(
-�U Û!j � oÈK � <!r H�X V M�d�e�� Õ 	��C = <2r S��2z t U2V2[ � <!r H�X V { u �2Í ��2S � <2r"�"� a _"a Ó"�!C = <2r t /qP <2r S

� <2r X V M"d"e"� N K�� 8�A � T ¡ 4
]"@"A</

u�Ü�] = <�r @�A
(
��C�����D��

),
Æ
��u�Ì�] � <r @"A2K�c���Z2F / :";!Ú ¢ L <2r ?2@!H l e!���S�Ú�·
��Ì��� �¡�� £ 8
A P�K�k���]
X V Ð��0/
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2019 �
b��2�"�2C = <2r T � <2r t /qP <2r ?2@ 3

]"@
A2S�� � 8 C2��� g \�c!��8�9 <2r �!¬2!��W����[�k�Ì�] <�r H�:�;�S����
,�«�K ` u�F���G�� t
� z��z��W 8 C���� <�r H�u�wX V��

3 OQPQRQS 2

k2�2]�X V Ð2� t  Ì2]2Ð2��	2Ì2H ��� ª2B¡ 	�
 /2 �¡�·���D = <�r ��S T X V Ð�� 1 
 V K
��� r t � D� � r Q R H _ a e (15.9%)

� N ¡ �
� r t ��C� � r Q�R�H _�a e (30.8%)

S Ê�Ë�K �
D� � r a":";2Ó ��� r H �>��� ¶ 27.7%

S�Ð2�
H�� � ���"�2D� � r ��a� �¡!Q2�!K ��� r �2H
� r X V M�d�e�������K�Æ�k N ¡ ���� � r S
3.1 \�]����
3.1.1 	�
Z"� 	"
2t X V Ð2� 1

�2�2K �2�""�2·"���
 � r ��SÇÏ���u 3 ( � r���� )×2 (

��z
)×5 (

U�V
)

× 4 (
Ä�F / ) =120

]���Ø�S
3.1.2

a� 
21 $ 5��% (11

�
10
&

) ' ��·�Ò�Ð���K ��!�
19∼25 # Q�R�KÈ± W /�����h�K��*+,�§�½ {upo ��� � S ��!�" { u ' �"-�X V Ð2� 1 t2���r �!�Ð���S ' ��Ð���µ�¶9 Z ��,�S

3.1.3
Ð�����.
�X V Ð��

1
S

3.2 (�^T � 4 # X V�_�a�b�c 
�$ K ���� � r # X VM"d"e"kpo � � ¡ ��� r K�Û � Ú 69.9% t 41.5%,

��� r � # X V M�d�e � � ��l e�� 8.2%
S ��� r_�a Ó����� � r �0/�P � r # l e�%�&���� (

Û �
�

30.1% t 28.3%)
S�©�ª���«�'(��� % ·X V "�)��' ��� r # :�;�k�������[�*�+ # S ��}�«�' ���r # Ð�Å�h�Ñ�§ Õ A ��� ¢ a�u�wX V S

ò 4 npopqprpsptpupv (%)

P
P

P
P

P
P

PP
npopwpx

ypzp{p| àp}p~pnpo �pnpo åp�pnpo
àp}p~pnpo 69.9 11.4 18.7

�pnpo 30.1 41.5 28.3

åp�pnpo 14.5 28.9 56.5

Ú · � Ì � M N � z t U V [ � r X V #�1�,'�� X V Ð1�
1
Ì � '�CE�1z1T�U1V t,� r�-� Ú W�Y¨Z ' [ � r # X V M0d0e Ã b¨c¨d¨e

f¨g Z-# h¨Î¨Û¨j-' � n �0� � r-�-� u¨v¨w¨x
(F (2, 40) = 13.736∗),

y!U!V
(F (4, 80) = 1.546, n.s.)

t �2z (F (1, 20) = 1.029, n.s.) .2{ u2S�Ê2Ë�' 3 £��� Ü2Ü2Q2R2u2~!�2�2�
(
�2z

×
U2V�/

F (4, 80) =

4.577∗;
�!z

× � r / F (2, 40) = 12.765∗;
U!V

× �r /
F (8, 160) = 4.862∗), 3 £ ��� R # ~2�2�2�2© �Í

(F (8, 160)=1.986∗)
S ���w�x
��� � o0' ���� �r t���� r�����1 'B��z # ��������2 # S ���� �r �����0/ # X V M�d�e�´�� ¡ z�� (

Û � Ú
80.2%

t 59.8%),
Æ!� �3� r �!z��R/ # X V M�d�e!� ¡���

(
Û � Ú

49.0% t 34.0%)
SÇÊ�Ë�' ��� r ��U�VW X Ú

42 t 24
�</

(
�2} #"�"� M"d"e2Ú 51.5%)

# X V M�d�e�´�� ¡ 11
T

13 t 31
�

(
b�} #���� Md�e�Ú

34.8%)
S T � 
�$ '54�6�U�V (dynamic tone)� � ¡37 6!U!V

(static tone)
�!u38 ¡ �3� r # XV S�k�Ì�]X V Ð��E/�©�u�� � #�9�: ( $�� 3)

S
3.3 '(X V Ð��

2
µ�¶�·��X V Ð��

1
�4 # � n S�2�2Ü2]2Ð2�</ ' ��� r # X V M"d�e2�R/�; � r5 � ����'Áo � � ���� � r�< S>Ê�Ë�' ��� r a _a Ó"���� � r t / ; � r # l e!`2Ò!�!�2S X VÐ2�

2 # &2Ä2Å2��'(�"� % ·2Ð2��"�)2��'��2z tU2V " ����� ��� r # X V S �3� r �2z��R/ # XV M�d�e�´�� ¡ ����'(4�62V
(2
U t 4

U
) #����r ´ � 7 62V

(1
U t 3

U
)
� �"� X V S�Ê2Ë�'��

�� � r �"�"�</ # X V M�d"e!´!� ¡ z��2S��!Ü]�X V Ð2�</ ' ��� r X V �!Î!¯2u!Ì2] 
 A # �c���'�k���] � r # X V @�Î�' � C�=
� - M�d�e�>< S(?�[�� £�
 A ;�'(@ ! Ã ·�k�b�]X V Ð���S

4 OQPQRQS 3

Ð2�
3
/qv2´�c2��8�9 � r �2¬22��W"�����k2Ì2] � r # X V S�Ð2��"�)!Ú�:";����!�!��W�a?�V�S�©�ª���A
Z � / ��¿�B��0/�Ì�] � r�C 	 n ��� � r t2��� r � # :";!upo � Î � '(D � o �

� r X V Î2�2k2Ì2] � r ��8�9 � �2¬2�E2Ó # C	 n ���� � r t2��� r � # :";"� n2{ upo ���� '(D � o 8�9 � r �2¬2!§ Õ ���!k!Ì2] � r #X V C T � 
 C�F"; ��� r ��X V Î # �!c!x�H!�T ¡�G�¡ ����H�I # k���J � r � ��+�:�; C
4.1 \�]����
4.1.1 	�
b2Ð2�

2 # Z"� 	"
 Û2Ó2Ü�K!Û�'�Ì�K!Û2�"��� � r t /�; � r ��'�Ï���u 2( � r���� )×2 (
�



1 � � �. / )�*+,E/ ��� r # �!�® ¢ X V 9

z
)×5 ( ��� )×4 (

Ä � / )=80
J���Ø�¤ Ê�Ì�K�Û��

��� r t /�; � r ��'�� � ©�� 80
J���Ø C

4.1.2
a� 

30 $ 5
��% (7
�

23
&

) ' ��·�Ò�Ð���' ��! �
19∼ 25 #���� ' � ±��G/�������'(�*+,�§2½ {u¨o �-�0� ' " { u ' ��-  � # Ð�� C ��! a�� �� Ú�Ü�W�'
	�W
a� 
Z ¢ /�Ì�W 	�
 '�¼����� � r
t /0; � r ��'B��� ��� r t /0; � r � C ' ��Ð��µ�¶9����, C
4.1.3

Ð�����.
¡!·!´��a� �:�;��3�!�!��W�a�? � Ë3' ¢���Ð��

2
C

4.2 (�^
� 5

Ú"� � r�����1 ' Z � / :";2Ú"���2��a? ��# �>� C�� Ú</ ; � r3��� �2Ü�W!Ð2� 	�
 /" u�'A½�:�;�Ú�����u�? ��# �G� 5 � ��� (
�����

 � r t /0; � r W�Ú 36%,
� ��� r t /0; � r WÚ

33.8%),
�
^
b�Ü�W0/ # � n �
� ��� C T � 5 


$ '����2��a�:";2Ú"? ��# 6�7������3 � r3���1 �2� f���' ¢ [�� ��� r '2/0; � r f <�C Æ���'C � r���� Ú���� #  ��� �!Î �� � n �"� '���� � r t2��� r�����1 ���2��a�:";2Ú"? ��# �� § { u ��Í Î�� (F (1, 28)=2.732, n.s.)
C�� k�Ì�W

	"
�#������ ���2Î �� � n �"� '��3�� � r��� � / ; � r�1 b2k2Ì�J2�":";2Ú"? ��# �S� Î2���Í
(F (1, 14)=91.249∗∗∗)

C k���W 	�
 µ�¶�·����
# ¸�¹�� n (F (1, 14)=61.067∗∗∗)

C
©!ª!�!«3' �3� r �R/ # k!Ì3J � r ��8�9 �r ��¬� # 6
7 1 k A a��
[
\
X V C T ��F � '  Ü�J�X V Ð2�</ ��� r ��X V �2Î�@ 
 A � T ¡ k��J � r Õ �"��� � y�a�":2Ú"���� � r �2�</; � r�C ��©�����·�Ú��� �k�Ì�JX V Ð��0/�' ���r �"��9�a�":2Ú"���� � r ' � Ú �3� r � # kÌ�J � r ¯�� 
 C@[\aX V ¶ # C
ò 5 !pnpopwpx#"�àp}�ë#$ ypz#%#& ��ì#'#(*) (%)

àp}�ë & �
àp}p~pnpo 75.0

�pnpo 68.1

åp�pnpo 34.9

5 +-,
Ò"��M�N ·�)���*�+�,</ ��� r # ��!"C2®�XV C ��� r � # ����.�6!�!Ü�J � r " u � �/2�

t
� z
��z�'�½�0�Ò � ¶�· � � x #  � r m � C &
# Ä2Å2��'�k2Ì�J � r ������������� #1 I����·2Ü�J � r �2� # Ð2Å�BDC C � Õ�5 �!k2Ì3J � r��������� # 6�7 1 ' ���2Ü3J � r ��# � ;�< Õ
5 ��Ü�J � r # Ð�Å���Ñ C Ê�Ë�'�k�Ì�J � r ��© {u������ � ��������' 
�$ ) ��*�+�,R/4352Ì3J� � �
�
^�u�Ü�J � � C f���' ��� r # X V M�d�e=��"� < '��2v2´2� T ¡ ���3H3I #6 �3J � r Õ��� a
X V ' 6 Ì�J � r � � ��7 � C�1 �b � � �
��� r # ��! t X V ����89�'�C;:=<�> ) / ��!
# Ü�JJK C

(1)
)
�
*
+
,0/ ��� r # �
��.�6���? � # ��W : Ü�J � r � � ;< # �� �

� r ��!!Ð!� �A@ ' ) ��*�+�, �3� r �R/ #Ü�J � r ��0�B t�� z # ����� " � � x #  � r��� { u @ �
�
� C � r ��' ��� r �0/ 6 Ì�J � r� { u � ��¬� C �]���C�� Jia ./ [15]
®012

. [16] # ��C2Ì � '�©2� Eady .�/ [4] t Liu[12]
�D � # M�N`��C2Ì � C Eady .�/ [4] E !�' 6 ��J

� r�� 6 Ì�J � r # Ð!Å2uF;G # ��� C Æ!�2§ {u�����H�I"�"%���� #J Ò�� � ��� C ¢� %�AM
N�©
8
9 � ��Ì�Å�K # ��� C +�-�Ò�Ð���'�@ !�LÚ�'3�
���
�
�
�
�
��· 6 Ì�J ��M�# Ð�ÅB C�'���012 . [16] # Ä�Å���Ì � # C §�½�' ������� #�1 � 
 A ��0 ¡ ��� # CÒ Ð � / � ¶ # � vON �OP�� (“ Q D 'OROS
� ”), T /VU�W�X�Y�Z�J $�[ C ��\�] # ��^0/0'_U�W` Y�Z�J�a�b���W�c�d Cfe�g�h�ikj

(“ Q D�l RkmVnH�o�Z�p S�� ”),
4 [�q W�r�s h '=t�Y 6 Z�J�a�b

q W�Y�U�W�'vu�w�x�Y “ Q D�l R ”
Cvy�z�{vi�|�} P

� a�b�c�d�~�Y��������������������
Selkirk[28] �����a�b

—
i�|������ 9

(Match Theory)
�������

��8�9��v����� M ��W �k�V� ( � 1— � 4)
y���� �� { U�W������ M�� { T��k� X�Y�����  {¡`�¢ ��£ [

q W�P���¤�¥�Z�¦�a�b q W�� Wang §�¨ [11]
��©�ª

«�¬ { a�b�c�d��c�d�®�¯�° � h ��± h ����²���³ ��± h ����Y�´�µ����·¶V¸ y���¹�º�{
» Z�¦�� ³
`�¼�½ ��¾�¿�W�À q W�c�d {ÂÁ ¦�� ³ Y�Ã�Z�¦�W�À
q W jVÄ ¬����ÂU�W `�½ ��� ³ ` ¯�Å�Æ�Ç���¬�È {\�Y�É���U�W ` ��£ [�Ê�Ë Y »�Ì ¦�� ³ ��� ³ ®��Í��Îu�� ³ ®���¯�Å�Z�Ï ½ �kÐVÑ�Ò�Ó

[7,11]
�ÎÔ�X

Y�Õ {
¼ r�Y » Z�¦�� ³ `�Ö�× ¯�Å�Æ�Ç { u�Y »�Ì
¦�� ³ ®�¯�Å ½ �ØÐÙÑ�Ò�Ó��ÛÚ�Ü�Ý�Í�Þ�ß��

Yuan

§ [17]
��� ³ Äà «¬ {�» Z¦� ³ ` ÔY y�

��¬�¯�Å�Æ�Ç�����Ã�á�â�� Ä�à�iØjÙ{
“ ã�ä�å�æ�ç
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”,
»�Ì ¦�� ³���� Ã »�Ì ¦��W

� { £ [ ��X���� ³ ` ¯�Å�Æ�Ç�����â� Ë } � ���� ����� \�¦ i ^���a�b q W�c�d�� i�| q W��� �
“( ã�ä )ϕ� ( å�æ ) ϕ ( ç c������ )ϕ (

����	�

)ϕ”,

u
a�b

—
i�|��������

[35] ��� a�b���Í������ { Ô�XY�a�b q W y�� �������ÅZ ���ab q W�� Ë iÃ���� ³�!�"�� ��a�b }�# � �
“(( ã�ä )( å�æ ) ϕ ( çc������

) ϕ) ϕ (
����	�


) ϕ”
�ÎÔ�X�Y�Õ » Z�¦�� ³

� �;� y�� Y���� ` � $�ÅZ ���ab q W�� » Z¦�� ³ �;� ��%�&�� i�| c�d���'�(�~�)�*��(�+� Ä�à ©�ª��
Ã

Kabagema-Bilan § [18]
��©�ª jÙ{ ��� ³ i

(
i-,-. � ³

+
iØj � ³

)
� Á ¦�� ³ �-/ ½ �-0�¬

�;Ð4Ñ���1�2�3�Å���\�Y�4�É�� i ^�5 q (6 ∼ 8
¦

¯�°
), 6 Á ¦�� ³�7�8�9 ��Z�¦�¯�°;:<��á�â� i^�=?> { ��©�ª j � q i � 6

¦�¯�° { Á ¦�� ³�7�8
� Á ¦�¯�° { t Á ¦�� ³ ��/���1-2���3�Å��
\ Á�@
©�ª Ã Ä�à�A ��������B�w C { É¸���D ¹�º E�F
G�H���I�É���J ×�y���K � {
i�h�y-L�¼ w-M�N-O�P
��� ³ � Ä ¬-Q-R��
$ `�{ Ã � h Ò�Ó�� {
» Z�¦�� ³ � � h ± h ²i�,�. � ³ ½ �;Ð4Ñ�S T { 6 Ã q i ² h�iAj=} �Z�U�V g u {
»�Ì ¦�� ³ � � h 9 Ã q iØj ��± h�{Ã h�i;jXW�½ ����\ y�L YÉ�� i�Y ¯°�± h ��Z

Ê Y��-����� [11,29]
�ÙÔ-[�Y�Õ {Ùi-Y ¯�°������ ³

� {]\ � h ��± h [�Ò-^_>a`����-b��
(2)
��� ³ ��c�d�e�%�f ��g :hO�P���� ³ c�d

��É-i�Y-j-kl:
® Á ¦�c�d Ä�à � } � /�0;Ð4��� ³ ��c d�e

% f m n o i , . � ³ {]p q Å o r s t u { u i
,-. � ³ �-c-d-e-%-f�Ã

70%
� ����\�� Á-v�y-L

w {�» Z v�y�L w�Y���� ³ iAj � » Z�¦� ³ w x
y ¹�º �
��� ³ ikjV» Z�¦�� ³ `�½ ��¯�Å�Æ�Ç {
y
L-z ^ » Z�¦�� ³ w-x y %-&��

Xu §�¨ [20] {a|-}~ ��� ³ ` ��Æ�Ç��� ³ c d��� *����]� ���
Á ¦�=�'�«�¬�� »���{
i�Y � ³ m ½ ��r i�Y � ³ c
d�e�%�f�Å { ��� y�L�� ¶�o Ö�× � ³ ` Æ�Ç { É��
i�Y � ³ ` {X| ½ ��� 1�2 � ��� � � 8 b { e �
Xu §�¨ [20]

�-�
Liu
²

Xu[21]
��©�ª-��«�¬�� { r

i Y � � � . � ³ c d e % f�Å
( � o 90%),

u
i�Y � ³ x y ² j w�� ³���� � »�Ì�{
½ ��� ³ ` Æ
Ç�����Ü�>4��� ³ ` Æ�Ç�����Ü�0�¬�����n��� ³
c�d�e�%�f��]����������²���� ��� ��C � � v �
Ü { t�� ³ Ã�a�b���Ô�x���w�C��-����Q-R { �-���

��� ³ ` Æ�Ç { u���������� j���½ ��V��-���-���
jVi�Y ²�r i�Y���� ��� ³ c�d�e�%�f�/���n

( �� 
60%)[20]

�
»Ì vy L w �{ �� ³ iAj � »Ì ¦� ³ w

x y ¹�º �]� y�L�� ¶Xo i Y � ³ �� � D�¡ e %
c-d��

Yuan §�¨ [17]
����� ³ c-d Ä�à C-¢�«�¬ {

»�� ¦�� ³ ¡ c�d�� i ��¯���>X£;Ð4Ñ�Å�o »�Ì ¦
� ³ �
á�â K ����¯ � Í�¤���� {
i-, � ³ ��¥-*��
¯ { u »�Ì ¦�� ³ �-¦-*-��¯��

� §� » �¦ c d Äà ¨ © b »Ì vy L{ �
Yuan §�¨ [17]

� } � =-ª���Ã » ��¦-c-d Ä�àØj *
«�¬ ¯ ¨ . ´ ¹�º ��� ³ i � » � ¦�� ³ {]\ e %f�� . � ³�!�" ½ ��Ñ��S�T��
Ô�[ � Õ {®p ��¯�Å
3�Å�² � h ± h Ô L�¯ ° � ³ � e %�c d��� ³ ±ÆÇ ¼ w �¹º � ³ � � ¦ ² * ! " �]e � ® ¢ ���� { � ³�± Æ�Ç���¥�* ³ L � y�L ��´ µ � ³ ±
� 4�~��-�-*��-¶-·���¬��

�� ³ � ¹º Ô y L � } ~ �Í � � '� . �³ x�Ú�¸ ¨ â� i;jX¹ � ¶ ·�� º T�' } { Ã�Ü �� � j  } ~ �À°����t �{ �� ³ Ú ¸� yL�� �»�¦ i�¼ ¶�·���' } { u�w p �Á�½ ¶�·�'�o���� ³ c�d���1�� K d�s���~�)�*���B�� Ä�à
©�ª��
6 ¾À¿��§�Á�Â A ��� ³�Ã � ��� ² i ¼�Ä Å�Á ¦�É
i { «�¬ ikjVÁ ¦�� ³�Æ =�Ç�´�µ�È-=�Ç�É-Ê�� ´�µ
w�0�¬���Ë�¦�� ³ ��ÌÎÍ � Ä ¬ �A� {]\ ¯Å�3Å² � Ä ± Ä /�² . � ³ ��Ï Ð�ÑÍ N�Ò V]É Ê�w 0¬�� Á ¦�� ³ y�� Ã�C � ¦ ��À q ��ÓÕÔ Ê�� » �¦�� ³�± Ö�× ¯�Å�Æ�Ç�¥�*�� i�|�Ö�×�Ø�� � ' {
u�� Á ¦�� ³�8 ��¯�° Ù ½ ��M N '�(��� b�Ú �
Û�Ü�Ý Á ¦�� ³ Ã�c�d�� � 4���=�C���Þ�Ñ�ß Å�{
Ú�à�b

3
¦�c�d Ä�à � } � 0;Ð � =�>Xo i�,�. �³ { ��� ³ ��á K e�%�f�r�s�n

(30.5%),
¥�*�É��

C � ¹ T Á ¦�� ³ D Å >X`Å�� ��� 9 * « ¬ ¯ ¨' } »�� ¦�� ³ {â\ á K f (61.3%)
�kÐVÑ � Å { 6� i�,�. � ³ � ¹�º�ã Ñ��G�H�� y�z�{ Ã���� ³ i

jV{
i�, ² i�Y�Á ¦ ��� ��� ³ ¹�º ��w��ä�w��

o i�,���� ��� ³ u�Ü { � ³ ± ¯�ÅÆ�Ç å æ�Ã �
&�ß Å ���� ³ � ¹�º ��ç è { t�¯Å�² � Ä �¾¿�é � � ³ c�d���¥�* �����ê ��u�o i Y�� ���� ³ {]p ��¯�Å���3�² � Ä ± Ä¼ w L�¯ ° e %��� ³ c-d��

� ϕ ëíìíîíïíðíñíòíó
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