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Abstract Prosodic encoding of focus in Uygur was experimentally studied. Speakers were asked to read aloud sentences

in an appropriate way by emphasizing a corresponding word in a certain context. The perception of focus was also studied.

Extensive acoustic analysis shows that, (1) Taken final-focus as the baseline, the encoding of focus on intonation in Uygur

is similar to the tri-zone adjustment of focus in English and Putonghua, that is, the focused word has an expanded pitch

range and post-focus words have a lower and compressed pitch range, whereas the pitch range of pre-focus words remain

largely intact. (2) Word duration is lengthened in focused and pre-focus words. (3) The correct perception of focus is up

to 90.3%, which suggests that the prosodic encoding of focus is effective for perception. (4) The perception experiment

further shows that the intonational contour of neutral focus in Uygur is similar to that of initial focus instead of final

focus. In addition, the origin and distribution of “post-focus compression (PFC)” is discussed.
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***
*�� [ ,�ö	)	* . ��" $ ��� . ��÷�%º�T�����@�¶ \ ��x�?	!��	-�¿ p < .001 	+. ª 0±+ú ª

3
����� ¬ ��x+ù$/$0UQ 1.2.1

 `� ª
1
& ª

2��U4���� 	 (U¸U�U±+ú�X��U��³�" $ b���¬�ú�" $��¯�b ��� >�À�� [2]
&�¾�¿ B

[1]
� k ÿ�Ù�)�ø�*+ 	 � i+ú]�UhU" $ K_ ���" $ ¦q±<úe�Uh���÷U% ¹%�ú�" $ ô�V�`�K� #��" $ ¼�þ�?�!�@�� 	 K ��³" $ ¦¨±�ú  ��" $ ����Ô���h���ô����¯�Q�÷�%

Þ Ø 	
�

2 Â��ÄÆ��ÄÌÄÍÄÎ ��� ��1 ��� ��2�3�4�5�6�7�8�9�:
ÍÄÎ ��� � ÍÄÎ ��� �

ÇÄÈ�;�<�= F (4, 28) = 25.489∗∗∗ 10.98∗∗∗

��>�?�;�<�= F (3, 21) = 76.451∗∗∗ 10.74∗∗

ÂÄÃ�;�<�= F (1, 7) = 4.245 12.5∗∗

@�A�B�C
F (12, 84) = 41.35∗∗∗( � × ÇÄÈ ) —

1.2.3
'�(���x�.�/
R+öU�UW$�U�U��«UaU'U(�© ª

4 	 ª 4
 } ö��� $ ;UR+öU�UW+ú

8
öU�+÷U�+ý�#UR�XU��«Ua�� 	 ¬ª

4
 v�������ú��! �����Ô�" $ ������l�;�º�(� 	 � i�ú " $ Ô��  �'�ú " $ ]���'�(���þ�D�( 	������'�(���" $� �! 4��  �! ¶ ��W�b���9N+ú]r k �$�+ý�#$ �N���'�@U.�/ 	 �����_²Iú]" $

(F (4, 28) = 13.56, p < 0.001)
4#���  �!

(F (3, 21) =

27.67, p < 0.001)
&���W

(F (1, 7) = 180.1, p < 0.001)l+þ�?$!U�$"$#U§ 	�� i+ú��U�  �! &��UW . þ$&�'� �
(F (3, 21) = 14.95, p < 0.001),

� �  ! & " $

Á
3 ÆFEHG��ÄÌÄÍÄÎ ��� �ÄÅÄÆÄÇÄÈÄÉÄÊ�IÄÌFJHK
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4 ÆÄÇÄÈÄÉÄÊÄËFEHG��ÄÌ�������� (ms)

�
3 Â��ÄÆ��ÄÌ����ÄÅ����ÄÇÄÈÄÉÄÊ�I�����<�=�	�
�9�: (p < .05)

���ÄÇÄÈÄÉÄÊ�I����FJHK
� 1 ���ÄÇÄÈ & Â��ÄÇÄÈ < Â��ÄÇÄÈ 1 & Â��ÄÇÄÈ 2 < Â��ÄÇÄÈ
� 2 ���ÄÇÄÈ & Â��ÄÇÄÈ & Â��ÄÇÄÈ < Â��ÄÇÄÈ 1 & Â��ÄÇÄÈ 2

� 3 ���ÄÇÄÈ & Â��ÄÇÄÈ & Â��ÄÇÄÈ 1 < Â��ÄÇÄÈ < Â��ÄÇÄÈ 2

� 4 ���ÄÇÄÈ & Â��ÄÇÄÈ & Â��ÄÇÄÈ 1 & Â��ÄÇÄÈ 2 < Â��ÄÇÄÈ
���

<
������ �������

&
���������� 6����

. ��þ�&�'���� (F (12, 84) = 21.97, p < 0.001) 	 .���	���! �,�ö�" $ . ��@�¶�r	(�¸�#�§�
���úJ���©��
3 	 � 3

 �������� ²>¯
(1)
" $ ����'�(�D(��

(2)
" $ �U" $ ôU�U�U�U'U(U¼+þ_²&? ��� �

(3)�  �" $ ������ú�" $ ]�������þ�D�( 	
2 ?A@ABACADFEFG ���

¬ ��ù�.�/! �������" $ ��÷�%�&�'�(�l�þ²>?���)�ø�����ú�����;�þ
“
" $ ô�÷�% Þ Ø

”
���

 	 ´�;�ú “
" $ ô�÷�% Þ Ø

”
½ Ø�¿�Q  ���" $ ���ú"!�#�" $�1�2 ��£�¤�w�;�< k ³�>�¾�¿ B�$&%

2.1 K�L
2.1.1

C�'�& P Z
[�\�P��

4
 ��(��

(2 * 4 2 ) ) )�* ���  � Z�+ ����������( 	 }� ��(�� + 20 , ��W�-`�Ô
5
§�" $

(
 ���" $ 4`��h�" $ 4`�  �" $

1
4`� `" $

2
4]�U³U" $

)
�U�U�

2 , ~e�U�U��� 2
XU���( 	 ��·�- I�K 1U2 �U�U� }� E�(U� ° ��E 4(
�

(��
)×20(

~����
)=80 , ��W 	 ����'�- ��§�" $ 4��W�4���(�������������W�[�\�. Z 	����C/'�;���E ´/0/1 �! 32�¥�)�����"�;/4

��5�¥�)
(
 ���" $

) 	 ����Ô�6�7�8�9�W���¸�¹�,- 	 �UW�Ô Praat
��(�zU�_ `�

Liu
&

Xu[20]
 1U2

�U��8�{ 
U� �U®U¯ 	 } , ��8�Y Z lU;�[�\�8 	 ���'�-JE ´ ��-�:�; ~�����- } r�V
20
$ 0�1 +

5.�<�8�=�> 	 Ô�£�+���� - ] +�? , 10 , ��W�8�c��@Jµ , ��� � ¿ ? ��'�@
2.1.2

E�(��
A�B/C�D T�8�8

10 E T�8 * ( )�* 5
��- *�*

5
�

)
I�FUQ�GU�U��- ��+ Ô 20—25 ,�-�. - 0 �` %�'�(/H/I	����'/- 0/J �/K�¼ + C�D�E�F�"�(��G�H�-JI�K�����L�¿�M�N���O�@

2.2 £�¤�/L " $ ����� 1�2 ���/8�»�¼/M/N�©��
4
@

\  ���O�¬�P�8���Q�b�" $ 8�£�¤ 1�2 w�@
¬ � 4

 R8�������©�¯
(1)
����" $�S a + b�%

8�£�¤ 1�2 w
(
«�a

90.3%),
� ²>E ´ ��� x"T 7�8

�
4 ÇÄÈ�>�?�U�V�W�X�Y�Z (%)

ÇÄÈÄÉÄÊ U�V�9�:
Â�� Â�� 1 Â�� 2 Â�� ���

Â�� 89 7 1 0 3

Â�� 1 2 97 0 0 1

Â�� 2 1 1 89 8 1

Â�� 3 1 3 86 8

��� 33 8 2 6 55



1
� � ����¯���������" $ 8�������¯ ¶ 1�2 97

¬�� + #U����������@
(2) 	 �����U�U������8U£U¤w�


55%, � � j� ��K���h���� + »�¼ (33%),
À

Ó�M�K���³�����»�¼
(6%)

@���/�0�Q�� ª
1 � ª 2

	 ���¨¥��/8������� -�� 	�� �������/8�������� �!�" ��#�����$�%/-'&�(*)�+�,�-�. ��/ ��01 " ��2�����$�%�3
(3)
��2�����4�����5�6�7�8�$

%
90%, 9�: " 	�� ��������4�;�<>=�?�@�A (8%),B�C�D�E>F�G���H�I���������J�K>F�L�M�N�3

3 OQPQR
S�T�U�V�W�X�Y�Z\[�]�^�_�`�a � 	 Z\b�c ��de ��f�g�h KiFjL�4���k�l�m�3�n�o�E ��p Z�b�cq�r�s KiFjL�4�d e�U�t ��f�g�u�g 3�v�N�w�o�4) Zxb�c�y�z � d e�{�| 3}��d�~�4 V�W 8�� � Zxbc���� d�~����

0.21 dB,
b�c�y d�~�� |

1.4 dB
3

������� L�� Z�������� v������ b�c�X�T�� 5�6�4
��� 3

"������ 4�����C�� Z���[�]�^�_ � � � G
“
b

c�y d e�{�|
”
� C�v���3���v���8�� ������ �¡�^

¢�_�£ 4�¤�¥�¦ _
[9]
� 3 X�T�§ � Z¨¡�^�¢�_�£ � 4

¦�© _ � 8�ª�K���v���3x«�¬ Zx ������®�¯ 4 Zx 
°�± _�£ 4�,�-�.

[1,13] ��²´³ . [8],
T�µ� �¶�·�_

£ 4 / _ [2] ��¸ _ [6] ¹ _ �>� 8 h K “
b�c�y d e

{�|
”
4�v���3�º�& � C ��»�¼�_ �

[10]
T�µ ��½ ²¾ 4�C ��_ ��¿� ��>�

[8,12−13,15] À�Á K “
b�c�y d

e�{�|
”
4�v���3

Xu ¹�Â [14] Ã z 4 “
b�c�y d e�{

|�Ä C�Å�Æ
”
4�Ç�È � C�É�Ê�Ë U�Ì�Í G � K�4

“
b

c�y d e�{�|
”
4 V�Î�Ï ! 3�Ð�º Z�Ñ

“
b�c�y d e

{�|
”
� �Ò½ _ ��� 4 V�Î ¿�Ó Æ�Ô�Õ�Ö�×�o Ñ�Ø�Ù_ ��¿� �� B�Ú�Û�Ü�4 ��� ��Ý�Þ 3[�]�^�_�_�ß � C�à�( ��� ,�-�.

[1]
¿ / _ [2]4 ��á ) Z�[�]�^�_ ��� � b�c 4 _�ß "�â # b�cØ $�%�3xC  �ã Zx� � � b�c ����� Z â # q y�z �G�d e�{�|�Z�� C�v������ � � b�c K 33% ä�å ���� p�â # b�c�Z &�æ�K

6%
4 ä�å "�â 2 b�c ;<�3\«�C  �ã Z\[�]�^�_ â 2 b�c���� 4�5�6�7 X�ç

86%,
æ

8%
4 ä�å "�� � b�c ;�<�3 T�U ����E*F Z� � b�c ¿�â 2 b�c J�K�FÒL�M�N�3 "�è ( � 4�) Z� ,�-�.

[1]
¿ / _ [2]

� Z � � b�c 4 _�ß>é�ê "�â2 b�c�Ø $�%�3 ��� 1�8�K ��� ����4�ë�ì Zí
Chen¹�Â [13]

4 ��� L�� Z ,�-�. �Òâ 2 b�c���� 4�5�67�æ p
66.7 î Z ¦ � K 27.9%

4 ä�å ) "´� � b�c;�<�G�3�ï�ð T ×�o�~ ß � � b�c 4 � ( ��_ �´�4 _�ß v���)�ñ p Z � � b�c 9 »�Ñ âi��ò�ó q hÁ K�~ ß�Z 9 (�ô�õ ��_ � Ñ = ��ö�÷ ê 3\,�-�. �

ø v�ù�~ ß f â 2 q�ú Ñ w ��Z & [�]�^�_ ��û )â # ú Ñ w � 3 X�T�§ � Zü� ¦�© _ �>��� � _�ß 8X�ý Ö�K�¦�©�4�E ��þ�! 3 r Ý�Þ L�� Z\� ö _ � Ñ= f Z â 2 b�c = � � b�c�X�ý�Ø ô�õ ö�p�ÿ������3\Ð�º Z\Ñ���[�]�^�_ � ¦�© â�! 4 _�ß )���8�E
��p´� � b�c "�â # b�c�_�ß $�%�Ö�×�o�B�C�D�4��� Ý�Þ 3\«�¬ Z\Ñ�� C ��á 4 Ì�Í 8�Ö�×�o S�_��¿ _	���	
 Ë ö Ø�Ù 4 Ý�Þ 3C�à��������4 ��á ) Z�[�]�^�_ �jâ 2�� q
¿ ¦������ q C�������C�à���� Ä���Z�� â 2 b�c��������à�� q�� _ 4�d e h t�e G�3\º�& Z\��� ���L�� â 2 b�c���� 4�5�6�7�$�%

90%, 9 Á K ¿ ~ß â 2�� q 4����
(
â´� b�c

2)
ú ;�<�3 � C  �ã)�� � ~ ß � q�� _ f (

â 2 b�c
),
� � q y Á K z� d e�{�|�Z «�C  �ã )�� � â 2�� q 4�d e 8 te G�3

� y�Z���Ä� �! C�� q w�d " b�c 4�" £ 3 [�]^�_ � q w�d�4 ��� ú Ñ�# É Z%$�&�' p H�d�k ¿�(d�k q �)� y 4�d�k�)�w�*�d�k�3,+�-�.�/�0
1
¿

0
2,
X�T � ��">� � b�c ��� ú = Z�b�c q 4�d e� Û�� � d�k � 4 ���

(peak alignment) 9 Á KiFL�4	1	2 Z�� " / _ [2] 3 ��)�C���4 Z � b�c (	12 q w�d�4 � �� �! 3�4 â .�È Z\b�c ¿ q w�d�)�5Ú�6�7�4 Z,8 õ
Xu[21] Ã z 4 “

_�ß 5�Ú�6�7 Ï�9
(PENTA)”

4 ÷ r	:	; 3

4 <QR
" ��[�]�^�_�`�a â 4 b�c 6�7  �! Z r Ý�Þ 43 ��E>F>= (1)

T â 2 b�c p�÷ ê�Z�[�]�^�_�b�c 4
�	�	6	7  �! I,? � ,�-�. ¿ / _ � 4 “

( M	@
”
ß

k Ï ! Z E ��p b�c q d e�t�e�A d	B�C�Û ¿ b�c�y
d e�{�|

(
d�B�2�D

)
3

(2)
b�c q ¿ b�c ��4 q f�g

h K u�g Z & b�c�y 4 q Á K>F�L	2	E	F (3)
Ñ�b�c

��� 4�5�6�7	5	G X�ç
90% H	I Z E>F b�c 4	�	�2	E�) b�c���� 4�K	J ê	K F

(4)
��������µ�_�ß�V

W Ö�L�� Z [�]�^�_
“
� � b�c ”

_�ß v�� " / _ ¿° _ ( ��Z © Ø $�% â # b�c &�(�) â 2 b�c 3ML�NÅ�È Zx[�]�^�_ � b�c 4�6	7  �!�" / _	A ¸ _�A}¶Ë _�A ¤ ^ ¦ _�A ²�³ . ¹ ú ?	F}& "	O�P	Q ² . AR�_	A ¸TS _	A,U�_ ¿	V _ ¹ ( � 3
WYX

��Z H ��[ ��\�]�^�_ p r�` Ã z 4�a Ù�b�c Y 3
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