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ü��.� 0*� � �. �#���0� �.�0�" )2� ��. .��.�� 2 # ���2 #" �.2� 2 � �.!�� �2.

!��. � � ��. .��.�� 2�" ��2.1�" �.2� 2 � �.!�� �2. � � 0��.� �1 /*�.� �0 ��.

/�.3 !� 12����" ��01�" �$ #� G%� þ �.�)�#2�� 12���� ��01�" �$ # (SPL)
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 !��02.� 10 1$�1� �0 ��. VWDUGDUG ��01� �$ # So 2&� ������ G\QH�FP

2
��.2�

�! 1����1� �1 /*�.�� �0 �[��
-5 Pa)* &"

L=20log10(p/p0)
�� 10 1$�1� �0 2�� �1 /*�.�� VWDQGDUG ��2.1� ÿ0=9.52X1010erg/seccm2

��1 /*�.�� �0 ����;��
-13 W/m2),

L=10log(I/I0).

��� �.2+3�� .� �"

	 0���0/ .�.3 !�" ��. 2� 12���� 2�" ��01�" 2 # �$ # �$0� 0��2�/0" 0���0�0�

2)1 $.���)� 2 �.2+2.2 �.2+3�� .�!).1�" �0�2.� .�!��+" ��2& .�) .#2)�
ü21� /*1� �. �. 1#�.�2�1 #�0 .!��2���" 2���" ��01�" �$ # 12�� .�!).1�� 	 
�.2+3�� .� �"  !��02.� �0 2 �.!.��2& 2!)� � þ$ " �.! #1���02.� 10 ��.

/&��2� .�.��.���� .�) .�.���10�" �$ #� ��$� ��1& �0�.3+� #� 10 ��.

�.!.2�!�2� � # �$0� ��!0� 0�2 ��" �. /0���*0�  1���" � ���0� )2� .� *0� ��. �$ �
	. 1��.2. �.! #1��� �2.� 1.� !���" 2)� # /�.!�0�."� �12&� 0�)"

/0#20! ���2 #� �0 2�" 0�2�10�" 2 #" )�2." 2#$.�0" �02.���2�" �0 2���" �*!& .�)

2 .�.�0�)�0� �.2+3��� 	 0���0/ 12  � �  �.!.2�!�2�" .��$�0*0� 2 1��.

�0 ��. ���.�)2�2. 2 # ���  !��02.� &" 2 �.2+3�� .� �"� �#1�.12���� ��. �.

.3.�!0� *� 0��!0.1� � )�&"  #� �0��0��1�)" 2 # �.!.2�!�2�� �� � �*�� �.

�0�!��.2. $!�1�� � � *� .�)�� �� 1*��02. �0�!.�.2��� /0/ ���. .��� �. 2.

.3�1 #�0 0�2)" 2 # 0�/�.3�! �2)" �."�
ù�) 2� 1� ��� 2�" 1$0/)� �!.�����" 1#��0!�3 !�" � ��+� �/� 2�2&� 2�" .� �"�
!���" ���2 � 0�/ *" 2)� # $!�1�� � � *�2.� &" /�0��!10�" 1¶ .#2) 2 2*� 2 #

2012� þ 0���� /0�$�0� 2 �.2+3�� � 10 G% 63/� &" ��. 1#��!2�1� 2�" 1#$�)2�2."

2&� !��+� 2)� #� 	 �.2+3�� �.�!�0� 2� �.2&2�2� 2 # 2��� 12� �0!� $� 2&� ���
.+]� �.� 12�" /* ��0#!�" 2�" .� #12���" �0!� $�" 2 �.2+3�� .�0�.��0� 10

12���� /��./� ���)�.120 ���)20! � 0#.�1��2 �� ù#2) �. .� 20��10� ��. �)� �.

0�/�.30!� *�0 .!�)20!. ��. �. �.� !�1 #�0 2�� .�2�. ��¶ .#2� 2� �0�&1� 2�"

0#.�1��1�."�
	 ��& )!� 2�" /���" �." �0!� $�" .� �" 0��.� ���)20! 0*� � �.  !�1�0��
õ2.� .� *�0 ��. �$ � # 1#�0$+" /#�.�+�0�� .#2)" ���02.� )� �.� �0!�11)20! 

0� $��2��)" �.� 20���� .!$�� #�0 �. .�1�.�)�.120 �)� � 	 )!� �)� # � ��2�
1.�  !�1�)" 2�" .!!+12�." ��. 0�3.�0�" �)� #" � 3.��02.� 0��1�" 12�� 0����
���& .�) ��.  #1�+/� �0!� $� 1#$� 2�2&� � /�.3 !� �02.�* 2 # �.2&3�� *

.� �" �.� 2 #  !� # �)� # 0��.� ��� � ��� G%� � # .�2�12 �$0� 10 ��.

1#�20�012� ��
12
10 ��2.1� �.� ��

6
10 ���2 "� ù������ ��. 0�����2��� �/�)2�2.�

�2�� ��0�2! ���� ��. �.!�/0���.� 0��.� 1��0!. � �* /*1� �. �. �.2.1�0#.1�0�

��." 0��1$#2�" �0 ��. 0� �1 # 0#!0�. �0!� $��

                                           
*   1 Pa=1 N/m2        
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ü���� þ �0!� $� .� #12)2�2."� �#�202.������ 1#$�)2�2. 10 .+]� 202.������
12���� ��01�" �$ # 10 G%� 7+5� �.2+3�� .� #12��)2�2." 3/� )!� �)� #�
�.��.�)�0� .�)� 6SHHFK DQG KHDULQJ LQ FRPPXQLFDWLRQ .�) 2 � +DUYH\
)OHWFKHU� �F� ���� #�) 2�� /LWWRQ (GXFDWLRQDO 3XEOLVKLQJ� ,QF� ù�.2*�&1� �0 2��

�/0�. 2�" 9DQ 1RVWUDQG 5HLQKROG &RPSDQ\ �0��� ��� 10�� �����

	� 0�/ " �0�!��.2 " �� ! *�0 �. 0��� �1 #�0� 2+!.� ��. �. ��� #�0 � 1 2���

/0/ ���. 1$02��� �0 2�" 0�2#�+10�" � # .� � ��1.�0 ��. 2 #" 0�/���01 #"

�$ #"" ü/+ �.!.2�! *�0 ��. .�) 2�" 2#����" 2.�2���" 2&� %#$ 3#1��+�� �2 
2012 ��. 2 �.2+3�� .� #12)2�2." /�/ #�0 0�2 �� 12 �.!.2�!�2� �. .�.3�!0�

���0 3 !� � # /0� .� *0� 2�� 2.� û0� 0�/�.30!)�.120 ��. 2 2� .� *0�� .���
�)� $!�1�� � � *�0 2�� ��/0��� 2 # ��. 2 .� .� *0� ��2� � )$�� �0�+� #�0

��#��. 2 .�2����2��) �!� 10 ��. �.� � )$� �.2�12.1�� 0�� 2 .�2� .��$�0*���0
� )$��

��!$0� ��." 1$02��)" /!)� " ��. �. 0!0#���0� � �0!� $� ��& 2 #  !� #

.�!).1�" /��./� � �0!� $� �0 �$ #" ���& .�) 2 �.2+3�� .� �"� ò�." �$ "

�.! #1���02.� �.� ��. 0�� ��! #" $.!.�2�!�12��) �02.����02.��  �.!.2�!�2�"

2)20 0!&2�2.� 0�� 1��0�&10 � )$� 2� /�.3 !� 12 � �$ � ü�� �.!./0���.2�� 2 
0���0/ 2�" �$�2���" ��01�" �02.����02.� �.2� �G%� �� �0!�11)20! �

�.!.2�!�2�" 0*� �. .#2) 2 �.!.2�! *�� �02� ��. ���!)20!� /�.3 !�

�.! #1���02.�� �.� ��0� ��� �2."� 	)20 �. #��!�0� ��. 0���0/ /�.3 !�" � #

�� !0� �. .��$�0#�0� �0 �� � ���.�)2�2.� ù#2) 2 0���0/ /�.3 !�" 0��.�

��&12) &" 2 �)!� /�.3 !�"� �'/� � � ��)��" �.2.�!.3)�0�� /�.3 !��
�MQG��+�. )$� 2)1 .�.� *" �$ #" 2 )!� /�.3 !�" 10 ��2.1� 0��.� �0!�� # � G%�
��2& .�) 2. �� � �� 63/ 2 )!� /�.3 !�" .#���02.�� �.� ���& .�) 2. �� G%

63/ �0�+�02.� �.2� �0!�� # ��� G%� 2 ���)20! ��. !���" 2)� #�
ù�2����2���� 0��.� /#�.2) �. �.2.1�0#.1�0� ��. .���� #$�. .�) �$ #"� ���0
��." )�2." �)��" �.2.�!.3)�0�. /#�.2)20! " .�) 2 � �! �� *�0� 2 #� �� �$ �
.#2 � �. /�.3�! #� �.2� � G% �0!�� # �.�  .�.!.�2�2 " .!���)" ����2&� ��.

�02��.1� .�) 2 � ��. �$ �0 ��2.1� ÿ1 12 � ��� �0 ��2.1� ÿ2 �. 0��.� �0!�� #

�1 " �0 2 � .!���) 2&� G%V � # 2. 0���0/. ��01�" 2&� �$&� /�.3�! #� � û/
1*�3&�. �0 2�� 0��1&1� ���.�� ù#2� � � ���� /��0� ��� �. /��.� � ��. ��. 2�

$!�1� 2&� G% &" � ��/." ��2!�1�"� �!.��.2��� �0�!��.2. 1¶ .#2) 2 1��0� 

�/0��.� )2� .#2� � 1#�� ��12��� /0� 0��.� � �* .�!���"� �21� �� !0� �.

$!�1�� � �0�2.� �)� 1.� ��. �0���� �.20#�#�2�!�. �!.����
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ü/+ �.! #1��� �2.�  � �02!�10�" 2 # '/ ��. ��2.1� �.�.!+� 2)�&��
�� ! *�0 0��1�" �. �02.��� �0 2� 1#$�)2�2. �.� �. ��! �0 2� '/ ��.

1#$�)2�2.� 	)20 1#�.�2��0 ��. ���� .�) 2�" �.2.����2���" �/�)2�20" 2 #

.� #12�� * 1#12��.2 "� �2� �0!� $� 2�" �0�2!���" 1#$�)2�2." � '/ ��.

1#$�)2�2. 0��.� 1.3+" ��2& .�) 2 �� � þ 0���� ��.2+20!� �.��*��� /0�$�0�
�0!��� .�2��! 1&�0#2��� .� 20��1�.2.� �� 2���" � # �!����.� 10 /�.3 !02���

�0�!��.2. /�.3�! #� �.2� 2� �02.�* 2 #" &" .� 2��01�. 2&� /�.3 !02��+�

�0�!.�.2��+� 20$���+�� �0  �.�/�� 20 �0� �)"� 2 .#2� 0�3.���02.� �. 0��.� � �*
 �#/0!��" 12� /���!�1� 2�" 1#$�)2�2."� ��� ���0" �.��*�0" 1ï .#2� 2�� 0��)�.

�. �0!��!.3 *� .!�)20!.��
�2. �.!.��2& �. .1$ ��� *�0 �0 �0!�11)20! 1*��02. 1��.2.� � ��� 0!�.1�.
�$0� 1#����!&�0� �0 2� 20$���� 2�" 0�����#%�"� þ �.! #1�. 0�)" �$ # �� !0� �.

���0� ./*�.2 2 �� #1�. 0�)" ��� # �.�  1���" .#2) 1#��.��0�  /0*20! "

�$ " ��� �0 )2� 0���.�*�202.� .�) 2 � �!+2 � ü�� /�.2�!�1 #�0 �/� 2 � �$ 

� # 0���.�*�20� �.� �02.��� �0 2 0���0/ 2 # 0���.�#�2)�0� #� �� ! *�0 �.

 !�1 #�0 2 �.2+3�� 2 # 0���.�#�2)�0� # �$ #� �ü/+ �$ �0 ��. ����

�.2�12.1� )� # 0!0#� *�0 2�" �/�)2�20" 2&� �$&� ���& .�) 2 )!� .� �" �0 2�

/�./��.1�. 2�" �.��)$� 20$����"�� �.�!� #�0 ��. �.!�/0���. ��. 2)� &" 1��.

0�����#%�" �.� /�.2�! *�0 2� 12���� �.� 2� 1#$�)2�2. 2 # 12.�0!� ���$� 12. ��
G% 63/ �.� ���� +]� .�2�12 �$.�� �!�� #�0 2 �.2+3�� 0�)" /0#2�! # 2)� # &"

1#��!2�1� 2�" 1#$�)2�2." 2 #� 	#���� .� 20��1�.2. �.! #1��� �2.� 12��

0����� 	 �!+2 �!���. � # 1��0�+� #�0 0��.� )2� ���& .�) 2 �0�.�*20! 

2���. 2�" �0!� $�" 1#$�)2�2." 2 �.2+3�� �0 0�����#%� 1$0/)� 1#����20� �0 2 

�.� ���) �.2+3�� $&!�" 0�����#%�� �)� 12� �0�2 ��� 2�" 1#$�)2�2." �����
+]� 2 # 2)� # � # 0���.�*�20� �!�1� #�0 .�0�.1���. �.2+3��.�
,. �2.� 0�.�!02��� .�2.� ��� 0�� �� ! *1.�0 �. 0!0#��1 #�0 2�� ��01�

�0�2 ��� 2�" 1#$�)2�2." 2 # 2)� # 0�����#%�" �0 .#2) 2 2012� û#12#$+"� 2 *2 
/0� 0��.� /#�.2)� /0" 2� 1��.�!.���1���� 0��3��0�. 12�� 0����� õ2.�  � /* 

2)� � 0��.� � �* � �2� 10 1#$�)2�2.� �.!�� #� .� #12��� �2*� � �.� 0��.�

./*�.2 ��. 2 � �.!.2�!�2� �. �!��0� 0��  /0*20! " 2)� " 0��.� �.!+� � )$��

.#2)" �� !0� �)� �. 0�.�!��+10� 2�� �.! #1�. � 2�� .� #1�. �2*�&� �.� .#2)

/0� 0��.� 0�0�� � # ��� #�0� 	 �0�!.�. �!��0� &" 0� 2 *2 # �. 2! � � ���0�

0�.3!�� � 2)� " 0�����#%�" .�2��.��12.2.� .�) ��. 0�.�!02��� 120�� �+��

2#$.� # � !*� # � 0*! #" �+��" �0!��+� +]�� -#1��+"� ��. 2�2 � 1��. �� !0�

�. �0!��!.30� &" ��. ���2 � 0�/�" 1��. 2 #  � � # 2 ���2 " �.� � 3�1�

�02.���� �2.� 1#�0$+" .��� .!��� ù�2����2���� 2 *2 .� *�02.� &" ��." 2)� "
�0 �#�.��)�0�� ��2.1�� �0 ��. 2�2 � 1��. 0�����#%�" �.��12.2.� � �*

0#� �)20! �. �02!��0� � � !0�. 2�" 0�����#%�" 12� �0!� $� �*!& .�) 2� ��1�

1#$�)2�2. ��.2� �.� ��� � �2*� � /0� �.!.2�! *�2.� ��� ��
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ü��� �� õ!� /���!�1�" 1#$�)2�2." �.�.!+� 2)�&� ���2& �.��*���� �!�1�� 0*! " �+��"
���& �.��*���� � �!�1�� " �)� " �0�/���01� �.��*���  !��02.� .�) �0�!��.2. 0�����#%�" �0

�)!#� 0#!0�." �+��" &" 0���.�#�2�� 2 *2 /0� �.�*�202.� 12 �0��0� �$IWHU (� =ZLFNHU HW
al., J. Acoust. Soc. Am. 29 (1957) 548-557 (fig.12).

ü��� �� 
�)/0���. 0�����#%�" �.!.�)�0� .�) ��. 0���.�#�2� �.�.! * 2)� # � �#�0$�"

�!.���� �.2+3�� $&!�" 0�����#%�� û�.�!.���1���0" �0!� $�"� �0!� $�" )� # .� *� �2.�
�2#���.2.� ü12������ �!.���� �.2.1�0#�  30��)�0�� 10 .� #12��) 1#�/#.1�) 2)�&�� �

�*�� " /0���*0� 2� 1#$�)2�2. �.� 2� 12���� 2 # 2)� # 0�����#%�"� $IWHU (� =ZLFNHU� 12 �
Handbook of sensory physiology, part V/2, eds. W.D. Keidel and W. D. Neff (Springer-Verlag,
%HUOLQ� +HLGHOEHUJ� 1HZ <RUN� ����� �0����� 10�������
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þ 0���� �.! #1���0� 2. .� 20��1�.2. 2&� �0�!.��2&� 0�����#%�" �0 2 �

0���.�#�2� 120��" �+��"� þ 0!���0�. 2�" 0���� /�/02.� .�¶ 0#�0�."� � �2� 12�

1#$�)2�2. 2 # 2)� # 0�����#%�" �!�1� #�0 ��. �0!� $� � # � 0�����#%� 0��.�

.�+2.2�� .#2� � �0!� $� 0�20��02.� �0!�� # ���& .�) 2 ��. 2!�2 ��."  �2��."

��)� " 2 # .�+20! # �! " 2 �.2+20! )!� 1#$�)2�2." �0!�� # ������ �2�

��0#!� 2&� $.���+� 1#$� 2�2&� .#2�" 2�" �� !#3�"� � 0�����#%� ��320� � �*

�!�� !. �.� 0�2)" ��." ���!�" �0!� $�" 1#$�)2�2." � 0�����#%� 3.��02.� �.

0�.3.���02.� ���!&"� �2� ��0#!� 2�" #%��+� 1#$� 2�2&� � 0�����#%�

�0�+�02.� 0��1�" .��� .!�02� �� .!��� 	 �!)2#� 0�����#%�" 0�3.���0�

�#�.2+10�" � # �! /�/ #� �0!��� 0�� ��� � 3.��)�0�.�
û* $.!.�2�!�12��� .�./* �2.� .�) 2�� 0��� � � # .���0� �. �#�)�.120� 	 
�!+2 0��.� )2� 1$0/)� /0� 0�3.���02.� 0�����#%� ���& .�) ��. 0#!0�. �0!� $�

1#$� 2�2&�� ù�2���2&"� � 0�����#%� 0��.� �0��12� 10 ��. �0!� !�1���� �0!� $�

1#$� 2�2&�� 0#!�1�)�0�� �*!& .�) 2� 1#$�)2�2. 2 # 2)� # 0�����#%�"� 	 

/0*20! $.!.�2�!�12��) 0��.� � 0�.�!02��� .�)2 �� ���1� 2 # �! 2*� #

0�����#%�" 12�� .!�120!� ��0#!�� .#2� � ���1� 0��.� 2�" 2��0&" 2&� ���

G%� �2��.� �0!���" 3 !�" �0�.�*20!�� ü��.� /#�.2) �. /�.�!��0� �.�0�" ��.

2!�2 $.!.�2�!�12��) � # 0��.� 1.3+"  !.2) 12�� 0��� �� õ2.� � 12���� 2 #

2)� # 0�����#%�" .#���02.� 2 �!)2#� 0�����#%�" ���02.� 12./�.�� �� 

.1*��02! �

f

ü��� �� �!)2#� 0�����#%�" �.!.�)�0� .�) 1��. � !*� # 120��" �+��"�
�.!��02! "� 12���� 2 # 1��.2 " 0���.�#�2�� ù�) 2 � (� =ZLFNHU� 12 �
+DQGERRN RI VHQVRU\ SK\VLRORJ\� ��! " 9��� HGV� :�'� .HLGHO DQG :� '� 1HII
�6SULQJHU�9HUODJ� %HUOLQ� +HLGHOEHUJ� 1HZ <RUN� ����� �0����� 10�������
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The manifestation of stress is different from its significance.
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The manifestation of its significance is not too evident.
The manifestation of its significance is not too evident.
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The manifestation of stress is different from its significance.
Is the manifestation of stress different from its significance?
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1&12+� �! 1&/�.�+� / �+�� ��� /* ��� �0" �!���.2� 3.�� �2.� �. 0��.�

�02��+" 1#1$02�1���0"� &DUOVRQ HW DO�� ������ �� )0� ��2.1� �.� /��!�0�. �!��0�

�. � �20� � �RL� *� 1*�3&�. �0 ���! 3 !�0" .�) 2� / �� 2 # 2���.2 "� 2 
�0���)� 2� 1*�2.�� �.� 2� 1��.1�.� ù�2��02.� � .�.��+!�1� 3&��" $!0���02.� �.
0���0� �! 1&/�.��" ���! 3 !�0" ��. �. �.!��0� 1&12�" 1��.1� � ����" �.�

1#�2.�2���" 0!���0�0" �.� �. .�.��&!�10� 0��2#$+" 2�" ���0�"� �&" �� !0� �21�

��� � " �. �! 13�!0� �.� �. �.�.� �2�10� �! 1&/�.�� ��+1� ��. 1*��01� �.�

.�.��+!�1�" � � � 0��.�  � �.�)�0" �  � �0!� !�1� � �.� .�) � # �� ! *� �.

0�.$� *�"
ù#2�"  � 0!&2�10�" �� ! *� �)� �. .�.�2�� *� 0�02�� �2." 2 2!)� �0 2 �

 � � ��. 1#��0�!����� ��+11. �!.��.2 � �0� 2. �.1��� $.!.�2�!�12��� 2�"

�! 1&/�."� � # 0��.� �  �./ � ��1� �.� � ��3.1�� �!��0� �. 0�.���0#�0� 0�� 2.
)!�. �02.�*  ��/&� ���0&� 1��0�+� �2.� �0 �! 1&!���" �02.� ��"� �0 2 ����"

2! � � ��10�" 2 # /#�.��� * 2 ��1� * ��$   � �.�)�0� " .� 2 ��1�)"�� �0

 �� #�0���� �!)2#�. 0��2 ��1� * � �0 1#�/#.1�) )�&� .#2+� �� ��. �.

 � �.1�0� ��. �)� 2#���) �.!�/0���.� þ ��+1� .#2�� 1#�/#.1���� �0 �.�)�0"

� # �.�*�2 #� �.��)1��. �! 1&/�.�� $.!.�2�!�12���� �!��0� �02� �.

�02.3!.120� 10 1#12��.2. 0���$ # � �.!.��2! #" ��2!�1�"�
ü�. �.!�/0���. 0�)" 1#��!�2��� .�� * 102 �.!.��2!&� 0���$ # ��.

/�.�!���.2. 0��2 ��1� * 12� 1*��01� 3&��" 0��.� � �.!.��2& ��12.� � #

0��3�� .�) 2� �0!��!.3� 0�)" � �*��&11 # 1#12��.2 " �0���� # ��  ����."

�2ODV]\� ����� �0 /0���.2 ���2���" 2���" ��. .�/!��� 3&���

���.�."�� û0���. �.!.��2!&� 0���$ # ��. ��0�$ 2�" )0 12� 1*��01� 3&��"
(Ollaszy 19914 ).
�.!��02! " min max � ��/.

F0 1��0� 0�����1�" 95 125 Hz
F0 20���) 1��0� 95 125 Hz
�.��)" .�*%&1�" 2�" F0 5 25 %
�.��)" �2+1�" 2�" F0 5 25 %
���1� 0.25 2 Hz/ms

                                           
4 � ��� �0!�11)20! 0�/�.3�! �2. �.!./0���.2. � �2��&� �.� �.!.��2!&� �� ! *� �. �!0� *� 1¶
.#2) �.� 12 #" 2�110!0�" ��� #" 2)� #"2&� ,&3K6 ;,, �!.�2��+��
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��/��. �! " 2. ��& 0 +30 Hz
��/��. �! " 2. ��2& 0 -30 Hz
0�����#�1� 3&��0�2 " 1.5 3 times

�! 1&/�.��" �.!��02! � )�&" .#2�"� 0��!0�� �2.� .�) ��. � �*�� �� � �����.

�.!.�)�2&�� +�. �. /0��0� .#2� 2� � �#�� �)2�2.� � 0��)�. �� �.!�$0� ��.

0��1�)��1� 2&� ��&11 � ���+� �.� 3&��2��+� �.!.�)�2&� � # 0����� �2.�

12 �! 1/� !�1�) 2�" �! 1&/�." 10 0���0/ 1#��.��"�
� � � .�) .#2 *" 2 #" �.!�� �20" 0��.� �0!�11)20! 1$02�� � .�) ��� #" �.�

�&" .#2 � �02.3!�� �2.� 10 1#�/#.1���0" �02!�10�" 2&� )0� ��2.1�" �.�

/��!�0�."� �.!.���0� 0#!�&" �! " /�0!0*��1�� +�. �. �0!���0$� *� 2. �!���.2.

.�)�� �0!�11)20! � � ���" 0��/!�10�" �!��0� �. �.2.� �� *� &" /* 

/�0#�*�10&� 1$�10�"� /0� 0��!0��02.� �)� � �! 1&/�. .�) 2� / �� 2���.2 "�
.��� 2���.2��� $.!.�2�!�12��� �� )�&" � �0�&1� �.� � 1#��!�!&1� �� 1#$��
1#��! 1/� !�� �2.� .�) 2. �! 1&/�.�� $.!.�2�!�12���� �!���.2�� .#2) 0��.�

���.�� �� 1#$�) .�
 )2� �.!./ 1�.�� .�.��&!��02.� �)DQW� ������

ü������ +�&11 � ��� � �.� 3&��2�� � �.!�� �20" � # 0��!0�� #� 2�� �! 1&/�.

1#��.��"�

��� �#���!.1�.� �0!���" �.!.2�!�10�"  ! � ��." �.�

1$�10�" �0 ���. ��&11 � ���� �0/�.�

	. �! 1&/�.�� 3.��)�0�. 0��.� �.� 2. /* �.� 0#!0�." ��2.1�" �.� /�.$� �2.�

��1. 12��  ����.� �#�0�+"� 20$��2� 3&�� $&!�" �.�� �! 1&/�.�� 12 �$0�. $��0�

10 �.��!+���� � �)2�2.� �.� 0��.� ��� � #!.12��) �. 2�� �.!.� � #�0�"�
ü��1�" �  ����. 2! � � �0�2.� �.� !�12��� .�) 2. �! 1&/�.�� 1���/�. �.� �21�

2��0�2.� /#1� ��0" 12�" 1#1�0#�" .�.��+!�1�"  ����." � # /0� 0��.�

�! �!.��.2�1���0" �. %�$� #� ��. 3.��)�0�. � # 0�20�� �2.� 10 �0��� ��! "

2�"  ����."� ü��.� &" 0� 2 *2 # 0��2.�2��)  � .1$ � *�0� � �0 2 .�2��0��0� 2�"

20$����"  ����." �. 0� ��0�&� *� �0 2 �0/� .#2)�

	���.2��� / ��

�! �� *�0� # �$ #

	���.2���

/ �� 1#��.��"
	���.2��� / ��

0�)�0� # �$ #

�! 1&/�.�� / ��
�! �� *�0��"

�� ��

�#��.��

F0 - ü�2.1� �

� !3�" /�.!�0�."

�! 1&/�.�� / ��

0�)�0��" 1#��.��"

û#�.���)" 2 ��1�)"
�!)2.1�" �.�

0��2 ��1�)"

û#�.���)" 2 ��1�)"

3!�1�"

û#�.���)" 2 ��1�)"

����"
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	 *2 0��.� 0#� �)20! �. 2 �0" .�) 2 �. 2 �!�220�"� 	.

�!.3)�0�. 1
 .#2) 2 �0/� �!�� #� .�) 0�� � � ����" .1�30�0"� �.� 0!�.1�0"
� # �!�3 �2.� .�) �!)1&�. �0 ��&11 � ���� 0��.�/0#1� 0��.� 1#$�� 20�0�&"

/#1�)�20" ��. 2 #" ��� #"� +�
 .#2) 20�0�+� #�0 .#2) 2 �03��.� �0 �0!���"

�.!.2�!�10�" � # .3 ! *� 2��  ! � ��. �.� 1#�/� �2.� �0 /��3 !0" 1#���0�"

3)!�0" 2�" ��&11 � ����" �0&!�."�
�0 1$�1� �0 2��  ! � ��. � # $!�1�� � �0�2.� 12� �! 1&/�.� �!��0� �.

�.!./0$� *�0 )2� /0� #��!$0� .�)�� ��2� 1.� �2#� � ������ 20$����  ! � ��.�
��. 2� �! 1&/�.� +�. �. � ���1 #�0 12�� .� 1.3���1� �0!��+� 0� 2&�

1#�$*10&�� �.!.��2 #�0 ��. ��  � ���!&���� ��12. .�) )! #" � #

$!�1�� � � *�2.� 12� ����� �!.3�. �0 �0�2� /�.3 !� 12�� ��� �.� )! � � # 0��.�
�/�.�20!. 0��!!0��" 10 �.!0!���0�.�
ü�2)" 2&� 1#��.�+� �2&�  � �&�   !�1�)" /0� 0��.� �.�� 1��&" .� /0�2)" ��

#��!$0� ��." .!���)" .�) ���0" ��&11 � ����"  �2)2�20" �0&! *�0�0" &"

�.1���" � ��/0" 2�" �! 1&/�."� ù�! �� /#�.���� 2 ��1��� ��! �� PRUD�  ��/.
2)� #� 0��2 ����  ��/.� /#�.���� 2 ��1����  ��/.� V\QWDJP� !#����� � ��/.�

�! 1&/�.�� ����� �! 1&/�.�� 3!�1�� +0�����  � �� 1#$�� $!�1�� � � *�0� �

)! �� )�&" .�! � �  ��/. 2)� #� 0��.� 0��1�" .#2 � �0 2 #" �� �! ����.2�� *"

� ���.�)� .�2�3.2�� *"  !�1� *" � ü�." 2!)� " ��. �. 0�1�� #�0 ��.

�0�.�#20! �.��) .�2��0��0���)2�2." 10 .#2 *" 2 #"  !�1� *" 0��.� �. 2 #"

�.1�1 #�0 10 0#�)�&" �02!�1��. �!�2�!�. � # �!�1� �2.� 10 ��. �0��� .!���)

��&11+�� +�. �.!�/0���.� � ��! 1&/�.�� 3!�1�� �� !0� $!�1��. �.  !�1�0�

.�) 2� �.! #1�. 0�.�!02��� �.�!+� �.*10&�� 0�0�/� 10 �0!���" ��+110"�
�.*10�" �0 /��!�0�. /����1�. �&" 202!.���1�. 2�" �.� ����" �$ #� �.!.2�!��0�

�. .�.�2+�2.� 10 ��10�" � # 0��1�" .�2�12 �$ *� 12 2�� " ��." �0�.�*20!�"

1#�2.�2���" �.2.1�0#�"� ���+�2." �0����� ��. �0!�11)20! 0��0�!���

�! 1.�.2 ��1���� �! 1����1� 1
 .#2� 2. �! ����.2.  !�1�+� �. �2.� )2�

�.�*20! �
�.� 2. /* �  2 ��1�)" �.�  /#�.���)" 2 ��1�)" .�.3�! �2.� �.1��� 12 �/� 

3.��)�0� � /��./� 12�� ��3.1� � �0!�11)20! �0����� 12� 1� #/.�)2�2.� ù���
12� ����� �!.3�. 1����. $!�1�� � � *�2.� &" 1#�+�#�.� � �* 1#$�� �

1� #/.�)2�2. 10 0���0/ ����" .�.3�!02.� &" /#�.���)" 2 ��1�)" ����"� 0�+  

2 ��1�)" 10 0���0/ �!)2.1�" �.�0�2.� �2 ��1�)" �!)2.1�"� 1
 .#2� 2�

/��!�!&1�5� ��. ���� /���!�1� �$0� �. ���0� �0 2�� �!.��.2��� 3#1���

.�2���%� �$� 2 ��1�)" �0�&/�." 10 .�2��01� �0 2 /#�.���) 2 ��1�)

��.!.�)�0� �0 2�� ��� �. 2�" /��!�0�." �.� 2�" ��2.1�"�
ü��1�" � �� �0�2 �0!0�.�� 2.���)��1� 2 # 2 ��1� * �!)2.1�" �.� 3!�1�" ��

/#�.��� * 2 ��1� * � /0� 0��.� 1.3�"� û0� #��!$ #� �0���� .� /0�2�" /�.�!�10�"
�02.�* �0�2!��+�� 0�3.2��+�� 1#��! #1�.�+�� 1��.2 / 2 #���&�� ����
2 ��1�+��

	)� "� ü��.� 1� #/.� �. �� #��!�0� 1*�$#1� �02.�* 2&� 2)�&� ��." 2 ����"

��+11." �0 2. 0��2 ���� 3.��)�0�. 12�" �� 2 ����" ��+110" 2.  � �. �0!���"

3 !�" �.� *�2.� 0��1�" �2)� �� �� 0���0/. � �!)2#�. 2)� #��

                                           
5 ����� #��!$ #� 1� #/.�0" 0�.�!�1�"� /0" ��. �.!�/0���. *DUGLQJ ������



28
+!.���"� ü�� ��� � 2�" �.1���" �!.���" �.� 2�" �!.���" .�)���1�"

� # .�.3�!���.� �.!.���&�  � 0!0#��2�" 0��1�" .�.��2 *� /��3 !0" ���0"

�0&!�2���" �!.���"� �!.��� � !#3�"� �!.��� 0����/ #� �!.��� .�.3 !�" �

�!.��� ���.� #� �!.��� 012�.1�" �2�� ��  !�1� � �� ! *� �. �02.���� *�

.��� �. �0 2 �0&!�2��) #�)�.�! �.��� 2� �02.$0�!�1� 2 # �0�!��.2 "

�0 1$�1� �0 2�" ���0" ��&11 � ����" �0!� $�"� � �! 1&/�. 0��.� � �*�� �.

1#�/0/0���� �0 )�. 2. ���. / ���� 0���0/. 2�" ��+11."� 	. �.!.��2& 0��.�

�0!��� �.!./0���.2. �0!� $+� )� # 3&��2���" �!0#�0" 12� �! 1&/�. �.� 2�

��&11 � ���� �0&!�. .����0��/! *��
��þ 1&12� .�.��+!�1� 2 # /#�.��� * 2 ��1� * �!)2.1�" 0��.� �!�1�� " ��.

1��.1� � ���� �.� �!.�2��� .���#1�� ù�) 2�� ���� �0!��� ���! 3 !�0" .�) 2�
1��.1� � ���� �.� 2� �!.�2��� .���#1� 0��.� .�.!.�2�20" ��. 0��2#$� 0!���0�.

2 # /#�.��� * 2 ��1� * �!)2.1�" ��$ ��3.1� ��.�2� � �2!�12��
�� ù�.��+!�1� 2�" �! 1&/�." /�.3 !02��+� 2*�&� 3!�10&� �.� �! 2�10&�

&" 0��1�" 2 �.!��!�1�. 2&�  !�&� ��." 3!�1�" �.� 2�"  �./ � ��1�" ���0&�

.����0��/!� �0 2� 1#�2.�2���  !���&1� 2�" ��3!.1�"� ü$ #� �.2.����0�

�0���0" �! 1���0�0" ��. 2� �!)��0%� 2&� �! 1&/�.�+� 3.�� ���&� 0�20 �)� 

12� ��1� 2�" 1#�2.�2���" / ��" 0�20 �.���� �2." #�
 )%�� )�0" 2�" 0����� �

���! 3 !�0" .�) 2� �0��� � ��. �.� 2� � !3 � ��.� �!)13.2. )�&" 1���/�. �0

0�3.�� .�2�� ��. 2&� 1#�2.�2��+� / �+� �$0� ��3�0� #�
 )%�� 12�" ��0" �0&!�0"
�.2.1�0#�" 2�"  ����." ��$ *HH DQG *URVMHDQ� ����� %HFNPDQ DQG (GZDUGV�
1990).

�� ��0" �! 10���10�" 12�� 3&� � ���� �0&!�.� � .#2 �2���.2��� �2 
�!+2 � 1#���3�0�1. .�) 2 � *ROGVPLWK� ����� �.� � �02!�2��� � �.�  � /* 

0�/)10�" �����.2 " �.� /��/! #� 2 �!+2 � �! 2.�0�1. .�) 2 #" /LEHUPDQ DQG
3ULQFH� ����� 3&� � ��. �  30�� #� � ��� 10 0���0*10�" .�) 2� �! 1&/�.� þ
��.1��� 2���.2��� 3&� � ���� .���#1� /0� �. �� ! *10 0*� �. �. ��3�0� #�¶
)%�� ��. 2�2 �. 3.��)�0�. )�&"  � �.2.� ��" 2 # 2)� # �.� 2 # /#�.��� *

2 ��1� *� 	 3&� � ���) ��.�1� �.� 2. 1#12��.2. �.�)�&� .�) 2�� ����

�.!.��� *� ��. /�0!0*��1� 0�/��+� �! 1&/�.�+� �0� �)2&� 2&�  � �&� �

1$�1� /�.3 !02��� �. �� ! *10 �. ��� 0�$0 �.!.2�!��0� �.��� /�0#� �*� #� 2�

1#12��.2��� 1#�� �� �.� .� ���0#1� 2&� �! 1&/�.�+� /0/ ���&� �)�&" 2 

1*12��. û��2.� +HUW]� ������
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  �ü�ÿ��+ÿ� ù++�ÿ�� ���

accentuation 2 ��1�)"

audible beats .� #12�� � �2*� �

audibility .� #12��)2�2.

auditory .� #12��)"

channel �.����

cochlea � $��." �.#2� *�
content word ���� �0!�0$ ��� #

contour �.��*�� ��0�12�� �0!��!.��.

declarative �.2�� !��.2��)"

declination .�)���1�

difference limen )!� /�.3 !�"

distinction /���!�1�

duration /��!�0�.

durational effects 3.��)�0�. /�.!�0�."

emphasis ��3.1�

emphatic 0�3.2��)"

focal �0�2!��)"� 012�.�)"
foot ��! �� �)/�

fricative /.1*

function word ���� �0�2 #!��."

group  ��/.

grouping  �./ � ��1�

hatched /�.�!.���1����

impression 0�2*�&1�
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intensity ��2.1�� �$�! 2�"

intention �!)�01�� 1� �)"

interaction .����0��/!.1�

intonational 0��2 ��1��� "

junctures 1#�/�10�"

lexical �0���)"

linguistic ��&11 � ���)"

manifestation 0�/��&1�

masker 0���.�#�2�"

masking 0�����#%�

microprosody ���! �! 1&/�.

morpheme �)!3��.

morphology � !3 � ��.

nasal �!!�� 

onomatopoeia  � �.2 � ��.

pain limit )!� �)� #

paralinguistic �.!.��&11 � ���)"

pause �.*1�

perception .�2���%�

phonemic 3� ����)"

psychophysicist %#$ 3#1��)"

range reduction �0�&1� �0!� $�"

respiration system .�.��0#12��) 1*12��.

rhythm !#��)"

segment 2���.

semiotic 1��0�&2��)"

speech rate !#��)"  ����."

sound pressure �$�2��� ��01�

stop consonant 20���) 1*�3&� 

subglottal pressure #� ��&11��� ��01�

supra-segmental #�0!2���.2��)

syllabification 1#��.� � ��1�

threshold of hearing �.2+3�� .� �"

tone bursts !���" 2)� #

tone languages 2 ����" ��+110"

undulation �#�.2+10�"
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utterance 0�3+��1�

variable �02.���2�

vocalic segment 2���. �0 3&��0�

vocalization 3&� � ��1�

word-level 0����/ # ����"

�ÿ�ù�ù� �
�	�þ�ü�

ûL Sound level difference û�.3 !� 12����" �$&�

DL Difference limen �!� /�.3 !�" ��)��" �.2.�0�!.�����")
jnd Just noticeable

difference
�)��" �.2.�0�!.�����" /�.3 !�" �$ #

��/�. &" ��&�

PL Pain limit �!� �)� #

SPL Sound pressure level
VOT Voice onset time


