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Abstract Previous studies showed that in dual focus sentences, Post-Focus F0 Compression (PFC) is 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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¨ ����©��cª�«������ � ¢�£
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Collier[25]
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@ Þ o.p.q¿A 4 �.�.�.O.P���� (��� �"!

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

�!�!�!�!��%!��t!y��!Ë!� N ���!�� �O!P������
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���C!W��!y)$ ã � N �
���� �
���C�+�$�%��
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[20]
�U¹�= � ô�1�����Ì�|�²
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Eady \!] � [4] A ¬!��Ã!C ]�B�CD �.y��.�.�.�.e Â � �.�.p.â.�.e�E.
���F�G��.�

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

(6
��C�W
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&���e

(12
��C�W

)
����e
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3
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(
�

(1a)

— (1e))
�_5�á Ø �

5
��y�� ¼ T�N�O���e Â �QP�R

�
1–4

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

24
N�O.t N�U.� &

Wang \.] [11]
w.x`AWV ã Ø �

=�> A ¬.�YX�Z.��	 ¼ T�N�O.�.¸.¹ ( �  ³ u P�RV.�.� ¼ T � º.».t�[.�.)¿AW\.9.?�].".#.�.H.I.Ö
&.H.Ù.Ö.�_^ (.N.¼ �.e Â ³ u�` ¢ Á�a (downstep)
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(1b) ��� K �������
��� K � ���
������� �����
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��������!�"�# ��$�% �� �

(1d) &�' w�G�( > �
&�' w�G�B�)�*�+�,�-�( > �

(1e) .�/�0 m�1�°��
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���ðe.i.¡5�.� � e.f.¡5�.� �ð4

�.�
(
e.i5�.�

+
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S.e.356 � E.
5�.�.°.±��
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e�i�¡������87 
 ��� 
#!

(2b)
e�f�¡������ ��	�
 ��,�- !

(2c)
4 �����87 
 ��,�- !

(2d)
AM«������ ,�-�9 !

[���Ã�C ] k�:�� 80
��e Â �

2 (
e��

)× 4 (
�

��°�±
)× 5(

¼ T�N�O
)× 2 (

B�;
) = 80

��e Â �_k�:
R=<!�

400
�!e Â ���  �!5!á!D=>!�!�!�!e!�!º

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

���C�+�$�%��
1.1.2

Ã�C ]
5
g.o.p.q5A Þ Ã.C ] (3 B 2 C ) 
 ò.�.5.á �

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

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

] é �!�!e!Ê! Ø=V 8@W Þ TYX à B�C[Z]\ e@^���=_!T!7=`=W!)=^�º!»=ad³!V!t�e©Acb=d<ç_Z@W=e
f �8g  £�3

48 kHz
� Zh\ e�p�â N �iX ¶�j�k�W

Java
?�@5l5m5n.�.tporq5s5t�X

[26] u �.e¿;U6.þ5vN!×=w N G u 5!á=x!�=y 160 z={=| e u [ z Ã!C
] W N C5x�
.I5} ( 1.5

Ù5x u 5.á j y N z5~ S5W��� u
1.1.4

¼�� ö�L
[ z�Z�\ e u wav

W �©s���� u Ø Praat �6
(ProsodyPro)[27]

ö5L Z�\ e¿Ar�.C.W5W5�.#.&5x� u 3=�!?�]!³!b�W=�=�!Ö@^ � Praat \=� W ¼�D� M=��� Ô=� � ]=�=� �=^��@x 0=� : �@�@� V@L¨_ª \=� [ z C!W=W���� u [�e�q©AcW ¼�D@� M@�� \=� ^���� \=� � �=��Ö!��$[X M��=����þ!6�þ�5� u Praat � 6.�.³ u >5�5��[ z C.W5W5�5�.H.IÖ T ����H�Ù�Ö u�� x�� u ��� Ø s (1)
u

50 Hz �

 �!Ö=^�
 Hz �=� Q=�!C (st),

�  ³ u �= !À=¡
y���Ã�C ] 
�W�ý�¢ u

F0(st) = 12 × log2

(

F0(Hz)

50

)

. (1)

1.2 £�¤
1.2.1

Þ T`¨Mª�R�<
0=� Xu[27]

W
Praat �  !þ!±=^�t�[ z C!W©A?�]

10 z�\ ����W�����¥ Ø 9�¦ Þ T`¨Mª�§ u § 1

¨
1 4 ©«ª«¬«­«®«¯ 11 ° 24 ±«²«³«´«µ«³«¶«·«±«¸«¹
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24
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�N�Q�W

S.e � �.e5W5�5�¿¨Uª u §¿AW[ z ¥5W��5��Ö.� 	 5

z Ã.C ] B5;.�.ì5W.À��.Ö5^�
.ª���.�
���� u ����.á.e����5�����5W Þ T��.s5^ ;����.Ð���G5^ y��
� N ��� u�� § 1

A�����¥�e�W Þ T`¨Mª�³����
(1)
�5�5¥.°.±.�5v N z �5¥5W5�5����� � e.i¡=�=¥=W=�=� N� ^ÏÇ!A>«@�=¥�e � `�
 Þ W@�=�

Ö� �!
(2)
v N z �5¥�"5W5�5�.²5y.Á.� � e.i.¡5�5¥°�±��  W�#�À�!

(3)
v�$ z �5¥5W5�5�����.¤.�5� � e.f.¡5�5¥����W� �Ñ u��	!{!|!t!S!e � �!e u=� y�� ¼ T�N�O<A_�

	 N.z W u �.e��5�5¥.°.±.�5^ v N z ��¥�".¬��5yN î�?.Ñ5W.C� �%�&5^ �.æ.·5¦ Ô�' Õ W���>�(.á u
1.2.2

����)�<
Ì�*�V�+�^���á�, 	

SVO - H�W�^ �/. v ' Tv0$01 �02 " ' z 
 �YZ \ 
 u § 2
	03 , � �0,

. Z�\ 
5W5�5� 2�4�5 u76 § .�8�9�:�; Z�\ 
 	�<¥5x5^ � �5� 2�4�5�2  u>= < ¥ � � < ¥�?�@�^A1� < ¥0B0C �0D x < ¥�
0E@y�F0 �G� u v�$ z 
	0< ¥0"0H0IJ)0K�L0H=�=� 5 B�,0C = < ¥0?�@0M20N K�� < ¥0?0@0M0H=�@� 50O �0,�C = < ¥ � .P < ¥�?�@�Q�R�S
1 < ¥�?�@�T�,�U ��V�W �YX>Z�[ K�\�]�^Y_>`
0H0a0b 20405 ¦0c0d�e0f�g�h [ H�i0j�)0k�S�l' ^m_n`0o0H0a0b 20405 H0c0d0e0f0g0h [ i0j0)k -0p0qsr K <0t ?0@ (F (3, 12) = 10.85∗ u ) v V0W

(F (4, 16) = 7.19∗)
E�w�x�y�z�K�{�,�U

(F (1, 16) =

0.791, n.s.) | w�y�z�K}c�~�Q�R | w���������S}��y(��
(S-N-K) q�r K�l ' ^�o�B�,�C = <�t (30.2 st)

v�� <�t ?�@�M (29.8 st)
a�b 2�4�5/� B . P <�t

(28.8 st) v , D = <�t (28.7 st)
?�@�M����

(p <

0.05)
S���B 3 , v U�, . E�� '�� H�S���{�K�,�C =<0t v0� <0t ?0@0M0l ' ^0o0H0a0b 20405 | w r

� j���S}���
1
H�l ' ^���� -�p '�� K � <�t , .l ' ^ <�t v ,�C = <�t H�a�b�G�������� ; S������H�i���(���l���^�_�`�o�H�a�b 2

405 K -0p0qsr <0t ?0@ (F (3, 12)=10.289∗),
V0W

(F (4, 16)=33.742∗∗∗) v ,�U (F (1, 4)=21.2∗)
E�w�x

y�z�S���y�(��
(S-N-K) q�r K�,�C = <�t ?�@�M�l��^�o�H�a�b 2�4�5 r �� �¡�¢ L 3 £ <�t ?�@�¤¥{B � <�t T¦, D = <�t v . P <�t ?�@�Q�R�§ | w r� j���S�¨�©���ª�K � <�t , . l ' ^ <�t � | w r� H�F���%�&�S�,�U v <�t ?�@ (F (3, 12)=16.47∗∗)1�« V�W v <�t (F (12, 48)=9.125∗∗)

Q�R�¬�­�B��
������S���������H�®�¯���K 3 , . ,�C = <�t ��Ha0b0M0°0�0�0± 4 ¡ U0, . H0S��

1
H0l0�0^0�0�

-�p ¨�²�³�´�µ�¶�H�·�¸�K�¹ � <�t ?�@�M�K�l ' ^<�t � | w r � H�F���º�»�K�¼���,�U�½�¾�S\ 2 � ' ^¿_À`ÁoÁHÁaÁb 2Á4Á5ÁÂ � � HÁµ¶�)�k�K�Ã�Ä <�t ?�@
(F (3, 12) = 38.275∗∗∗),

,�U
(F (1, 4) = 8.428∗) v V0W (F (4, 16) = 38.644∗∗∗)

E0w
x�y�z�K�Å�c�~ | w���������SÆ��y�(�� (S-N-K) -
p�qÇr K�,�C = <�t ?�@�M�H 2 � ' ^�o � ¢ L 3

£ <0t ?0@0M0H0a0b0� N K�{ . P <�t ?�@�M0H�ab�È � � <�t v , D = <�t ?�@�M�� N S�É�Ê�K � <t v , D = <0t , .Ë2 � ' ^0o0H0a0b0§ | w �0Ìj���S�Í�Q�K � <�t , . H�l���^ <�t H�Î�Ä�i�Ï v, D = <�t a�Ð '�� S���B 3 , v U�, . E�Ñ�Ò�K�·¸�´��
1
H�l�c�^���� -�p S�

3
� 3 , v U�, . _>`�o�H�a�b 2   5 ( Ó�ÔÕ E���Ö V H�,�×

)
SØ1 <�t ?�@�TØ,�U v V�W�Ù X>Z

[ K�\�a�b 2   5�Â c�d�e�f�g�h [ H�i�Ú�Û�k�S -
p�q/r K <�t ?�@�B�l�Ö�^�o (F (3, 12)=3.826, n.s.)

v 2 �0Ö0^0o0* (F (3, 12) = 2.404, n.s.)
E | w0x0yz�S <�t ?�@

(F (3, 12) = 4.506∗)
T�,�U

(F (1, 4) =

11.9∗) v V0W (F (3, 12)=4.43∗)
B0l0�0^0o0*0E0w0x

y0z0K�§0¼0,0U v <0t ?�@0��Ü�^0d�e0B�l��0^�o*�­�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

u ∗ ò�ó p<0.05, ∗∗ ò�ó p<0.01, ∗∗∗ ò�ó p<0.001
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,0C = <0t ?0@0M0K�l0��^�o0H�a0b 2   5Ç� ¢ L
3 £ <�t ?�@�M N S>É�Ê�K 3 , . ,�C = <�t ��H�ab � U0, . M0°0²��0K�����F0� 204�5 H -�p �0Ö� H�S

\�a�b�H�� [ Û�k qÇr K � <�t ,�H�Ü�^ <�tH0a0b0G0�0�0� v �0z�H = <�t | w �0Ì���� S�f±�H���K�l�Ö�^ <�t | w <�t ��F���º�»�K�B 3 , vU�, . E��
	
��S�É�Ê�K <�t o�H�a�b�G���x�±���B
a0b 20405 *0K�{ = <0t ��H0a�b0M�°�B0a�b 2045 v 2   5 *�E�w
��Ä�S
1.2.3 � U�Û�k�

4
� 3 , v U�, . 3

^ _7`�o�B
� £ <�t ?@�M�H � U�S1 <�t ?�@�T�,�U v V�W�Ù X>Z�[ K�\ 3
^Y_>`

o�H � U Â c�d�e�f�g�h [ H�i�Ú�Û�k�K¦§
�
��´��y
���
(S-N-K)

S -�p�q/r K7B�,�C = <�t v�� <�t?�@�M�K¦l�Ö�^�o�H � U�± � B�, D = <�t v . P <t M���U
(F (3, 12)=0.565∗)

S l���^�o�H � U�B 4 £<�t ?�@�M | w ��Ì Ú�� (F (3, 12)=0.611, n.s.)
S �

ª r <0t \ � U0H0�0��������B <�t o0*�K�\ <0t�0H0o0H � U | w�����¤ � <0t ?0@�M�l0Ö�^ <0to0� | w�������������K�¨�©0��ª0Ü�^ <0t 8 10B�0Ö0^�� W 3 � . Î0Ä�S � <0t v , D = <�t ?0@M0K 2 �0Ö0^0o0H � U0± � ,0C = <�t v . P <0t?�@�M���U
(F (3, 12)=5.554∗)

S
Í�Q�K � <�t , . Ü�^ <�t H � U
��U [ ��\�zH = <�t ?�@ | w r �
�
� K¦¼ <�t
 v <�t ��H�o

| w q Ä
!
"
#
$�µ�H � U Z
% S � <�t , . K}l�Ö^ <�t ��¨ | w
�
�
&�H
�
�
�
��S
1.3 '
(B
)
�
*
+
, � <�t , . K Ü�^ <�t B�a�b�G��5 v�� U��0U [ * v \0z0H = <0t ?0@0a0Ð0���0S��,�C = <�t ?�@ Ó ��H���K � <�t , . H�l�Ö�^ <t | w <�t ��º�»�S�� v Jia -
. [15]

«
/
0
1 - [16]H -�p ��Ö � H�S2��Ê�K 3 , v U�, . � <�t H
�
�Î�Ä�i�Ï�¨����
3�H�K�¨�©���ª�K�B Ó
4�Z l�Ö�^ <t ���������0H�5�60M�K�l0Ö�^ <0t ��7�8�F0��º
» Ó�9 Ü0^ <0t Q0R0F�:�; [ H����0S��0¨�©�<�=> ��� 3 ������? 8�@ ���0´0l0Ö0^ <0t H�ACBËS
d
��K�§ Ó ��l�Ö�^ <�t �
7
8�F���º�»�K�{���l��^ <�t
 | w r � H�F�� Z
% S�B�Ð�Î�� . K�l�Ö�^<0t H�ADBË©0� <0t o XFE K ¢ �0H�o0E�z�G�H ¡l0�0^ <0t� H0o0S�\0��Ö�I�J�¬0w�K0± Â ��$�µ
H�Î��
L
M�S

2 NPOPQPR 1

6TS
U Û�k 8
V K � <�t v ,�C = <�t B
� W SH ��� x0± q Ä Ù l0Ö0^ <0t �0��W0w0F0�0º�»0K{ � <0t v , D = <0t Q0R0H ��� B ¡ l0Ö0^�o0�
Ó ��w�F���G���S¦l�Ö�^
X V Î���©�� Ù ´ W
Y
Z ~@ W
?
[
\
X V �
] �
� S��
^ 2 ¾
_�H
I
J���K �<0t ?0@0M0l0Ö0^ <0t�` w�F0��G��0K���W�¬ 8 1
w�y
\
a
X V S�É�Ê�K�¬
b
c Y ,�U v V�W �
W
�
�<�t H
X 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���® X ��!�Î���S�
���´ ¢ . Ö�^� P�Ã�F . K�d Ù � � ¢�� . K � H�,�× . w��
� r����� S ��� w V F���@�H

10%
E r � H�½ V ���

( ��� 84 ms)
S �
�
X V Î�� � K � w�,�×�E��������Ä�H�S���w
4 (
<�t ?�@

)× 2 ( � U )× 5 (
V�W

)× 4

(
Ã�F . ) = 160

^ � ×�S
2.1.2

a� 
�"! B 19

³
22 # Q0R0H 16 $ 4 �"% (8

�
8&

) ' ��´
X V Î���K | w
"
# Z�( v�) ��*�+�S '�0Î0�0²0³�8 [ �", S � w Z F ."��| w ' ��- �<�t �
!�Î���S
2.1.3

Î�����.
Î���B0/210324�5 � ��F�Î���6�7�Ñ�S98
a� Z

³ � ×0�":"; � /�<0^0o�a"= W ´0S�w 4
^">"? :

� C�o�K � D o�K � C v�� D o�@�« | w�<�^�o
a�=W S X V Î���B
Praat A @B/DC�E Experiment MFCF�Ð���@

[21]
�
��K � ×�G�H�I�.�����SB�J�Ï�Î���Q  K Z F .�K Â Ö�^�L�M�SNL�M 	


 ��Ý 4
^�Ã�F . H�O�FP/Q>�R�H 16

^ � ×�S��] � × Ô"S 4 £ <0t ?0@0K�§0w"T £0Ó �0H V0W"UV SNL�M�I�Û0/�H V F Ó�W B
X V Î��B/2X���SNJ�ÏÎ�� � K�]�^ � ×
� @ Z Ö�Y�S
2.2 Z�[
(�\

q 1
� < t X V^]^_^`^a S 6 q 1

8 V K �C = <0t H�X V J"b"c"d0� (77.5%), e M0®0Û � �/�P <Jt
(49.8%), � D = <Jt (36.1%) vJ� <Jt

(30.5%)
Sgf�h � <�t � H
X V J�b�c���\�� N KÀÅi���5 ¡ ����j�c�k � (25%)

S
ò 1 lnmnonpnqnrnsnt (%)

P
P

P
P

P
P

PP
lnmnunv

wnxnynz àn{n|nlnm àn}n|nlnm ~nlnm ån�nlnm
àn{n|nlnm 77.5 2.5 4.8 15.2

àn}n|nlnm 8.0 36.1 27.2 28.8

~nlnm 30.8 15.9 30.5 22.8

ån�nlnm 16.6 15.3 18.3 49.8

@���� <Át ?Á@ v X V ³ÁH <Át ?Á@ Ù XÀZ
[ K Â Ü�d�e�f�g�h [ H�i�Ú�Û�k�S�� p�q�r K X V ³H <�t ?�@ S w�x�y�z (F (3, 45)=12.042∗∗∗)

S����
<�t ?�@ v X V ³�H <�t R�w�������� (F (9, 135)=

83.778∗∗∗)
S�� = y�z
����� p�q�r K � C = <�t a�Jb
X V

(77.5%)
H �2� r � � ¡ X V Ñ ¢ L 3 £ <�t

?�@�H�j�c�¤ � D = <�t a�J�b
X V H �D� (36.1%)¨ �0Ì � ¡ a�X V Ñ ¢ L <�t H"j�c0¤ � <�t ?�@a X V Ù � C = < t (30.8%) v /�P < t (22.8%)H ��� �0Ì � ¡ � D = <0t (15.9%);
/ËP <0t a"J

b
X V H �2�
(49.8%)

��Ì � ¡ a
X V Ñ ¢�� <�t H
j�c�S

Ù ´
��Ö��
L
M
�
� <�t X V J�b�c�H�d�e�K b
Ý � U v V�W Ü�^�i���®�Û�k�K 9 q 2 v�q 3

S�@ <
t ?�@�T V�W v�� U Ù X>Z�[ K�\�� <�t ?�@�H
X VJ"b"c Â c0d0e0f0g0h [ H�i0Ú�Û�k0S�� p �"� K<�t ?�@

(F (3, 45) = 35.456∗∗∗) v V�W (F (4, 60) =

3.406∗)
E�w�x�y�z�K Å�� � U | w�x�y�z (F (1, 15)=

0.076, n.s.)
S <�t ?�@ v V�W (F (12, 180)=5.443∗∗∗)@0« <0t ?0@ v"� U (F (3, 45) = 9.185∗∗)

w0���0�
��S�� = y�z���� qÇr K � C = <�t ?�@�M�K�� �<0t H�X V J"b"c"�0� ¡ U � H (

Û � �
82.8% v

72.5%)(
9 q 2)

S ¢ L
3 £ <�t ?�@�M�E | w�Ã�Ä �U0\ <0t X V w����0S V�W B � C v�� D = <0t ?@0M0\ <0t X V w�����K�Å0B � <0t v / P <0t ?@�M Ó � V�W � R | w ��Ì Ú���SN�
��®�ª�K � C =<�t B

24
W H � / X V J�b�c�d���K � D = <�t B

31
W H � / X V J�b�c�d N (

9 q 3)
S

ò 2 ß�à�â�ã�à�ånlnm wnxn�n�n� (%)

P
P

P
P

P
P

PP
à�ã lnmnunv àn{n|nlnm àn}n|nlnm ~nlnm ån�nlnm

ß�à 82.8 33.1 28.1 50.9

ã�à 72.5 39.1 32.5 48.8

ò 3 �n�n�n��à�ånlnm wnxn�n�n� (%)

P
P

P
P

P
P

PP
�n�

lnmnunv àn{n|nlnm àn}n|nlnm ~nlnm ån�nlnm
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 '
(
S�U Û�k qÇr K � <�t H�X V J�b�c�� Ó 	 �C = <0t S � U v V0W \ � <�t H�X V | w �0Ì ��0S � <0t"�"� a ]"_ Ñ � C = <0t v /ËP <0t S

� <0t X V J"b"c"� N K�� 8�@ � 6 ¡ 4
^">"?�/

w�Ü�^ = <�t >�? ( � C�� � D o ),
Å
��w�Ö�^ � <t >"?0K�d�� Z F . :"; Ù ¢ L <0t ?0@�H�j"c����S Ù ´
��Ö�������� £ 8
@ P�K�l���^
X V Î��0/
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2019 �
b��0� � C = <0t T � <0t v /ËP <0t ?0@ 3

^">
?0S�� � 8 @0��� e \�c���7�8 <0t ��º0»���W����\�l�Ö�^ <�t H�:�;�S�� � ,�ª�K ` w�F���G�� v
� U
��U��
W 8 @���� <�t H�w�y
X V��

3 NPOPQPR 2

l0�0^�X V Î0� v  Ö0^0Î0��	0Ö0H ��� ©0B¡ 	�
 /2����´ � D = <�t � S 6 X V Î�� 1
8
V K

� < t v � D = < t Q R H ] _ c (15.9%)
� N ¡ �<�t v�� C = <�t Q�R�H ]�_ c (30.8%)
S É�Ê�K �D = <0t a":";0Ñ � <0t H ����
 ³ 27.7%
S�Î0�

H�� � � ; � D = <0t � a�����Q0��K � <�t � H<�t X V J�b�c�������K�Å�i N ¡ � C = <�t S
3.1 Z�[����
3.1.1 	�
Z"� 	"
0v X V Î0� 1

�0�0K �0�"
"�0´ � D= <�t � SÆÍ���w 3 (
<�t ?�@

)×2 ( � U )×5 (
V�W

)

× 4 (
Ã�F . ) =120

^ � ×�S
3.1.2

a� 
21 $ 5 ��% (11

�
10
&

) ' ��´�Ð�Î���K ��!B
19∼25 # Q�R�K ® X /�
���i�K��
*
+
,�§�¼ |w r ��� F0S ��� E | w ' �"-�X V Î0� 1 v0� <t �
!�Î���S ' ��Î���²�³
8 [ ��, S

3.1.3
Î�����.
�
X V Î��

1
S

3.2 (�\
6 q 4

H
X V�]�_�`�a�8�9 K � C = <�t H
X VJ"b"c"i r � � ¡ � <0t K�Û � Ù 69.9% v 41.5%,

� <�t � H
X V J�b�c � ����j�c�� 8.2%
S � <�t]�_ Ñ � C = <�t �0/�P <�t H�j�c�������� (

Û �
�

30.1% v 28.3%)
S�¨�©���ª�K�B�� % ´
X V "����K � <�t H�:�;�i�������\�����H�S ��~�ª�K ���t H�Î�Ä�i�Ï�§ Ó @ ��� ¢ a�w�y
X V S

ò 4 lnmnonpnqnrnsnt (%)

P
P

P
P

P
P

PP
lnmnunv

wnxnynz àn{n|nlnm ~nlnm ån�nlnm
àn{n|nlnm 69.9 11.4 18.7

~nlnm 30.1 41.5 28.3

ån�nlnm 14.5 28.9 56.5

Ù ´ � Ö � L M � U v V W \ � t X V H�/�/K�� X V Î/�
1
Ö � K�@ � U/T V/W v�� t����Ù X�Z�[ K \ � t H X V J0b0c Â c�d�e�f

g�h [ H�i�Ú�Û�k�K � p �0� � t ��� w�x�y�z
(F (2, 40) = 13.736∗),

{ V�W
(F (4, 80) = 1.546, n.s.)

v"� U (F (1, 20) = 1.029, n.s.)  0| w0S�É0Ê0K 3 £��� Ü0Ü0Q0R0w0���0�0�
( � U ×

V0W�!
F (4, 80) =

4.577∗; � U × � t ! F (2, 40) = 12.765∗;
V�W

× �t !
F (8, 160) = 4.862∗), 3 £ ��� R0H0�0�0�0�0¨ �Ì

(F (8, 160)=1.986∗)
S ��"�y�z
��� q�r K ��# " �t v���� t ��� M�K � U�H���������$�H�S ��# " �t�% � � /�H
X V J�b�c�±�� ¡ U � (

Û � Ù
80.2%

v 59.8%),
Å�� �&� t&% U � / H�X V J�b�c�� ¡� � (

Û � Ù
49.0% v 34.0%)

SÆÉ�Ê�K ��� t�% V�WU"V0Ù
42 v 24 � / (

�0~0H �"� J"b"c Ù 51.5%)H
X V J�b�c�±�� ¡
11
T

13 v 31 � (
c�~�H ��� Jb�c Ù

34.8%)
S('T��)�*�K,+�- V�W

(dynamic tone)� � ¡&. - V�W
(static tone)

��w&/ ¡ �&� t H�XV S�l�Ö�^
X V Î��B/�¨�w�� � H�0�1 (
* q 3)

S
3.3 '
(X V Î��

2
²�³�´��
X V Î��

1
�
3�H�� p S% �0Ü0^0Î0��/ËK ��� t H�X V J"b�c0�P/ P � t5 � ��2�K r � � ��# " � t N S>É�Ê�K ��� t a ]_ Ñ ��# " � t v /ËP � t H"j�c�a0Ð����0S X VÎ0�

2
H�&0Ã0Ä0�0K % � % ´0Î0��"��0�0K � U vV0W�3 ����� ��� t�4 X V S �&� t&% U � / 4 XV J�b�c�±�� ¡ � � K5+�- W (2

V v 4
V

)
4 ���t ± � . - W

(1
V v 3

V
)
� �"� X V S�É0Ê0K �

# " � t�% � � / 4 X V J�b"c�±�� ¡ U � S���Ü^�X V Î0��/ËK ��� t X V ��Ú�¬0w�Ö0^&) @ 4 �d���K�l���^ � t�4 X V ?�Ú�K � @�6
� S J�b�c�7N S58�\�� £ ) @ P�95: � Â ´�l�c�^
X V Î���S

4 NPOPQPR 3

Î0�
3
/Ëx0±�c0��7�8 � t �0º0»0��W"�����l0Ö0^ � t�4 X V S�Î0��"�� Ù :"; ��# o���W�a= W S�¨�©���; Z�< . ��¾�= � /�Ö�^ � t S2	 p��

# " � t v0��� t � 4 :";�w r � Ú � 95> qsr �
� t X V Ú0�0l0Ö0^ � t ��7�8 < �0º0»�?0Ñ 4 S	 p"��# " � t v0��� t � 4 :";"� p0| w r ���� 95> qsr 7�8 � t �0º0»�§ Ó ����l�Ö0^ � t&4X V S@' ��)"@�A"; ��� t � X V Ú 4 ��d�z�G��' ¡�B�¡ ��C�D�E 4 l���^ � t � ����:�;�S
4.1 Z�[����
4.1.1 	�
b0Î0�

2
4 Z"� 	"
 Û0Ñ0Ü�F�Û�9�Ö�F�Û0� �

# " � t v /�G � t � 97Í���w 2( � t ��� )×2 ( �



1 � � �
- ! )
�
*
+
,B/ ��� t�4 �
!�« ¢ X V 9

U
)×5 (

V�W
)×4 (

Ã < . )=80
^ � ×�¤ É�Ö�F�Û��

��� t v /�G � t � 9�� � ¨�� 80
^ � ×�S

4.1.2
a� 

30 $ 5 ��% (7
�

23
&

) ' ��´�Ð�Î���9 ��! %
19∼ 25 #�� R�9 � ® X /�
���i�95�
*
+
,�§0¼ |w r ��� < 9 3 | w ' ��-  � 4 Î���S ��� a����Û Ù Ü U 9�] U a� Z ¢ /�Ö U 	�
 9�¹ ��# " � t
v / G � t � 9N��� ��� t v / G � t � S ' ��Î��²�³
8 [ ��, S
4.1.3

Î�����.
��´�±���a� �:�; �&# o���W�a�= W Ê&9 ¢����Î��

2
S

4.2 (�\
q 5

Ù � � t ����� 9 Z�< . :"; Ù ��# o�a= W 4 ��� S�d Ù / G � t ��� % Ü U Î0� 	�
 /3 w�9A¼�:�; Ù ��# w�= W 4 �D� 5 � ��2 (
% ��#" � t v / G � t U�Ù 36%,

% ��� t v / G � t UÙ
33.8%),

�
^
b�Ü U / 4 � p �
� ��� S ' q 5
)

*�9 ��# o�a�:"; Ù = W 4 5�6 % ��# " � t ���� �2� d���9 ¢ Y�� ��� t 92/ G � t d�	�
>Å���9@ � t ���0Ù Z0[ 4 "�d0e�i�Ú0Û�k�� p �"� 9 �
# " � t v0��� t ����� ��# o�a�:"; Ù = W 4 �� § | w ��Ì Ú�� (F (1, 28)=2.732, n.s.)


>\�l�Ö U
	"
 4 f0g0h [ i0Ú0Û�k"� p �"� 9 �&# " � t �� � / G � t � b0l0Ö0^0o":"; Ù = W 4 �Q� Ú0���Ì

(F (1, 14)=91.249∗∗∗)

�l�� U 	�
 ²�³�´����4 µ�¶�� p (F (1, 14)=61.067∗∗∗)



¨�©���ª&9 �&� t � / 4 l�Ö�^ � t&% 7�8 �t ��º�» 4 5
6 � i @ a��
[
\
X V 
 ' ��A�h�9  

Ü0^�X V Î0��/ ��� t � X V �0Ú�?�) @ � ' ¡ l�0^ � t Ó �"��� � {�a��": Ù ��# " � t �0��/G � t 
���¨�
���´ Ù���� l�Ö�^
X V Î��0/�9 ���t � ��8�a��": Ù ��C " � t 9�d Ù �&� t � 4 lÖ�^ � t ¬���)�@
?
[
\
a
X V ³ 4 

ò 5 �nlnmnunv���àn{�ë�� wnx���� ��ì������ (%)

àn{�ë � �
àn{n|nlnm 75.0

~nlnm 68.1

ån�nlnm 34.9

5 ���
Ð"��L�M ´�)���*�+�,�/ ��� t�4 ��!"@0«�XV 
 ��� t � 4 ������-���Ü�� � t 3 w < �� 0�

v
��! � ! 9�¼�"�Ð 
 ³�´ ��# z 4 " � t k � 
2&4 Ã0Ä0��9�l0Ö�� � t ������������� 4�$ E ���´0Ü�� � t �&% 4 Î0Ä�ACB'
 % Ó�4�( l0Ö�� � t��������� 4 5�6 � 9 ���0Ü�� � t�)�4 < :�; Ó
4�( Ü�� � t�4 Î�Ä�*�Ï�
�É�Ê�9�l�Ö�� � t ��¨ |w�������+"��������95)�*�) ��*�+�,P/',�-0Ö��
��+��
�
^�w�Ü���. < 
Nd���9 ��� t�4 X V J�b�c6��"��	�9��0x0±0��' ¡ ��C&D&E 4 l0��� � t Ó��� a
X V 9�l�Ö�� � t � # ��/ � 
 � �
b�0 ��#
��� t�4 ��! v X V ����1�2�9�@4365�7 ) / ��!4 Ü��
I
J�


(1)
)
�
*
+
,0/ ��� t�4 �
����-���8 � 4 ��
W 9 Ü�� � t�) < :
; 4 �
� �

� t ��!�Î�� qÇr 9 ) ��*�+�, �&� t � / 4Ü�� � t o�"�9 v���! 4 ����: 3 � # z 4 " � t��� | w r �
�
� 
;. t ��9 ��� t � /�l�Ö�� � t� | w < ��º�»�
À�
]�� p � Jia -
. [15]
«
/
0
1

- [16]
4 � p Ö � 9�¨0� Eady -�. [4] v Liu[12]

#< � 4 L�M^� p Ö � 
 Eady -�. [4] = !�9�l0���
� t # l0Ö�� � t�4 Î�Ä0w�>4? 4 ����
�Å��0§ |w�
���@�A"� % ��� 4�B Ð���C�� ��� 
 ¢�� ��?
L
M�¨
7
8 # ��Ö�Ä�D 4 
���
2+�-�Ð�Î���9�: ��E
Ù 92�
���
�
�
�
�
��´�F�Ö�� � t�4 Î�Ä
A B�9���
/
0
1 - [16]

4 Ã�Ä���Ö � 4 
è§�¼�9 �
���
�
�� 4�$ ��) @ ��" ¡ � � 4 
Ð Î � / � ³ 4 � xHG �HI � (“ J < ' �HK)
”),
¢ /�x
��©���Ö�� $�L 
 % � � 4 � ×0/ 9 x
�����Ö��
�
���
�
�
��
NM�� !�� / (“ J < ' �PORQ@�S�Ö�T�K )

”),
+ L �
��U�V ! 9 Å�W�F�Ö��
�
��
��W�X
��9ZY Ó ��W “ J < '�[ ”


 )�*�9 ��\ ��I#�]�^�_�`�a W�b�c�d 4�e�f�g�h�4 

Selkirk[28]

�
i 4 ]�^

— j�\�k�l�m 2 (Match Theory)
b�n�o�p

4 1�2�
Zq�r ��s 4�t +PuRv ( w 1— w 4) x�y�z i{ 9|X t�}�~�� s����|���P�R� W������ �|��������L��t I }������ � ]�^ ��t��
Wang ��� [11] �������� � ]�^�_�`�#�_�`������ ��������� g�h������

s������ g�h W���  � �¢¡R£ x�y�¤�¥��;¦ ��§�� s
��¨�© b�ª�« t�¬���t _�` �®­ §�� s W�¯ ��§�t�¬��tP°R± � � � X t ��© b � s�� ��²�³�´ � ��µ �¶ W�· ~ X t ������¸�¹�º W ¦�» §�� s�� � s �}�¼�� Y � s � � ��² ��½ © bP¾R¿�À�Á [7,11]

�ÃÂ �W�Ä �;¨�Å W ¦ ��§�� s���Æ�Ç ��²�³�´ � Y�W ¦�»§�� s ����² © bÈ¾É¿�À�Á �ËÊ�Ì�Í�¼�Î�Ï � Yuan

� [17] � r � s ±�Ð ��� �Ñ¦ ��§�� s�� Â W x�yi�� ��²�³�´ � � ¯�Ò�Ó � ±�Ð j ° � “ Ô�Õ�Ö�×�Ø
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_ ����������	�
 ”, ¦�» §�� s���� ¯ ¦�» §�
�t� �;��¸ � � b � s�� ��²�³�´ ��� Ó � º��������� ����� ¶ § j���� ]�^ ��t _�`�� j�\ ��t���� �
“( Ô�Õ )ϕ� ( Ö�× ) ϕ ( Ø _ ����� )ϕ ( ����	�
 )ϕ”,

Y
]�^

— j�\���l�m�� [35] ��� ]�^ }�¼ b��� � Â �! ]�^ ��t x�y �� �"�n ² �$# � ]�^ ��t�� º�j¯�r � s�%�&���� ]�^ ��' ~ � “(( Ô�Õ )( Ö�× ) ϕ ( Ø_ ����� ) ϕ) ϕ ( ����	�
 ) ϕ”
�ÃÂ � ! Ä ¦ ��§�� s

���4�'x�y ! �� ���$( ² �$# � ]�^ ��t�� ¦ �§�� s��4�'��)�* � j�\ _�` ��+�, a�-�. n ,�/
� ±�Ð ��� �¯

Kabagema-Bilan � [18] ����� ° � r � s�j
( j1012 � s + j °É� s ) ��­ §�� s �13 © b14��i4¾'¿ ��5�6�7 ² � ¶ !�8 · ~ j���9 � (6 ∼ 8

§
���

), :�­ §�� s�;�<�= b ��§ ���?>@� Ò�Ó ��j
��ACBR� � ��� ° � � j b 6

§ ��� � ­ §�� s�;�<b ­ § ��� ��D�­ §�� s ��3�b 516���7 ² � ¶ ­�E
��� ¯ ±�Ð�F�f ��b�c�G�H$I � · £ c�J ¤�¥$K�LM�N ��O · ��P Ç�x�y�Q ~ �;j���x1R�¨ H1S�T1U�Vr � s�� ± �1W1X �

(���� ¯ ��� À�Á�� �;¦ ��§�� s���������� �
j�0�2 � s�© b4¾'¿�Y$Z �[: ¯ � j � ��j ° �����\�]�^�_ �;¦�» §�� s�������= ¯ � j ° b �����¯ ��j °a` © b � ¶ x�R ! · ~ j�b ��� ������c
¹ ! b1� e � [11,29]

�ÉÂ � ! Ä �Éj1b ��� }�~�� s
���Ñ������������� À1d Bfe b e1g��

(2)
r � s���h�i�j�)�k���l > U�V�r � s�h�i

� ·1m !1n1o >� ­ § h�i ±�Ð ����� 3�44¾'r � s���h$i�j
)$k$p$q$r�j$0$2 � s��ts$u ² r$v$w$x$y�� _ j
012 � s��1h1i1j1)1k ¯ 70% y � � ¶ b ­1z�x1R{ �Ñ¦ � z�x�R { ! r � s�j ° ��¦ ��§�� s H$|} ¤�¥ � r � s�j ° ¦ ��§�� s���© b ��²�³�´ �;x
R1~ d ¦ ��§�� s H1| } )1* � Xu ��� [20] �f�1�� " � s���� ³�´ ��� s�h$i���� . g�h�� ¶$� b
­ § A�+ ��� � ¦ � �;j�b � s�p�© b Å�j�b � s�h
i�j�)�k ² � ¶ c x�R !P¡ r�Æ�Ç � s�� ³�´ � · ~
j�b � s�� �a� © b�� 5�6$�$�����$��< g �[j��
Xu ��� [20] y1� Liu

�
Xu[21] �����1� ��� ���ÑÅ

j$b$�$���$2 � s$h$i$j$)$k c ² ( �$r 90%),
_

j�b � s | } �P° { � s���� � ¦�»��;©1� � s�� ³´ � t�Ì Ba� � s�� ³�´ � t�Ì 4���i�n q�� � s
h�i�j�)�k �t���������������$���$� I$� � z tÌ ��D � s ¯������ Â�� � H�I �1��  W1X � �1���

� � s�� ³�´ � _����������P°¢¡ ©1� ]��1���1���° j�b � Å�j�b������ � s�h�i�j�)�k 3�c q ( ��£
60%)[20]

�
¦�»$z�x$R { ! � r � s�j ° ��¦�» §�� s H| } ¤�¥ � ¶ x�R !4¡ r�j$b � s ����n$J�¤ j$)

h1i � Yuan ��� [17] � r � s1h1i ±�Ð I1¥���� �
¦ ��§�� s ¤ h�i ~ j�� � �¦Ba§ ¾'¿ ² r�¦�» §� s � Ò�Ó Q ~ � � !�¼�¨�# ���;j10 � s ~�© . �� � _ ¦�» §�� s ~1ª . � � ��$« ��¦$� § h$i ±�Ð$¬$­$g ¦�»$z�x$R�� �
Yuan ��� [17] �1�1�1A1® � ¯ ¦1� § h1i ±�ÐÈ° .¯�° � ��2 � ¤�¥ r � s�j���¦ ��§�� s��Ñ��j$)
k � 2 � s�%�&�©�� ¿�±�Y�Z �;Â � ! Ä �²s�� ��²
7 ² � ������� Â R�³$´ � s��$j$)�h$i �Ñ� s��³�´ ¨ H ! ¤�¥ � s�� ��§$µ . %$& � jt� � �$¶i ��� � s�� ³�´ � © .$· R$¸�x�R !�¹$º�� s��!181» �1� . �1¼1½ i�� �r � s���¤�¥ Â x$R � � � � ¼ l$�$+ � 2 �
s ��Ê�¾ � Ó � j °a¿�� ¼$½��$À Z + � � ¯ Ì�t
m$� °6� � � � ¬ �$Á$Â � D ! � r � s Ê$¾ ��x
R !���Ã�§ j���¼�½���+ � � _ H s ! ­�Ä$¼�½ �
+�r r � s�h�i���5 � Q�i�w�Å » -�. n�G � ±�Ð
��� �
6 ÆÈÇ��«�É�Ê F Å � s�¸������ ��Ë ���$Ì�­ § ·m � ��� ËP° ­ §�� s�Í�A�Î �� �Ï A�Î�Ð1Ñ � �� {�4�� ~�Ò�§�� s���ÓÕÔ � ± � � �'�Ñ� ��² 7 ²� ������� 3 � 2 � s���Ö$×�Ø ¼ T�Ù ] Ð$Ñ {$4� ~ ­ §�� s�x�y ¯�I ��§�t�¬���t¦ÚÜÛ Ñ � ¦ �§�� s���Æ�Ç ��²�³�´ © .�� Ë�Ý�Þ�ß�à ���$+��_ � ­ §�� s�<�� ���$á ©$� S$T +�, �Ñ~$g�â��ã�ä�å ­ §�� s ¯ h�i � !�8 ��A I ��æ ¿�ç Ì��â�è�g

3
§ h�i ±�Ð�� ��é 44¾ �tA¦Bar Ë 0�2 �

s�� r � s���ê�Q�j�)�k�Å�ë�q (30.5%),
© . · ~

I ��¤ Z ­ §�� s J ÌìBae ² � ��é$= . ¯$° � �
+ � ¦ ��§�� s�� ��ê1Q�k (61.3%) � ¾R¿ ¶ ² �í:� Ë 0�2 � s���¤�¥�î ¿�±�M�N � x1ï�� ¯�r � s Ë° � Ë 0 ��Ë b�­ § ����� � s�¤�¥1� H ��ð { �;�
r Ë 0������ � s _�Ì � � s�� ��²�³�´$ñ ^ ¯ �
* ç Ì � ��� s���¤�¥$��ò$ó��[D ��² � ����� ª«�ô !�� s�h�i�� © . ��� v�õ �t_�� r Ë b��$�
� � s��ts�� ��² � 7 � ��������¨ H R�³$´�j$)
� � s1h1i �

� ϕ öø÷øùøúøûøüøýøþ
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