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/��3 !. �!���.2. .�.3�! �2.�
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$!�1�� � � *�2.� &" �.!��02! �
0�2 �+��



7.2.1.1 -#1� � ���� � �2��.

þ 2�1� 2&� 3#1� � ���+� � �2��&� �$0� 0�3!.120� .�) 2 � Perkell (1969,1974)
  � � " 0��! 1&�0� 2� ��+11. �0 ©�� �#��� 1��0�. 12 #�)�.�! 2�" ���." 2�"� 2.
 � �. 1#�/� �2.� �02.�* 2 #" .��� �.� �0 2 �#!�&" 1+�. �0 �� 0�0!�� �.� ��

�.��2��� 1��0�. �.!.�&��"ª� 	 ��0 ���2��. 2&� 3#1� � ���+� � �2��&� 0��.� )2�
0��2#�$�� #� ��. 1*�/01� �02.�* 2�" /!�1�" 1#��0�!����&� �#+� �.� 2�" �!�!&1�"

2�" ��+11."�

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

12�� �!0#�. 2&� Hiki �.� Oizumi ������ �.� 2 # Kiritani �.� ������� �.!)� � # .#2�
2. � �2��. 0��.� � �* �0!��� �. ��. �. 03.!� 12 *� 12�" �0!�11)20!0" � !3�" 2�"

1*�$! ��" 1*��01�"  ����."�

7.2.1.2 �2.2�12��� � �2��.

+�. �. ��3�0� #�)%� � 1��.1�. 2�" �0!� $�" 2�" 1*13���"�  � Lindblom �.�
Sundberg������ $!�1�� � ��1.� 2�� �/�. 2�" � �20� � ��1�" 2 # 1$��.2 " �.� 2&�
��10&� 2 # 1+�.2 " 2�" ��+11." �0 �.!�� �20" � # 0�0��� *� 2�" �.!0���10�" .�) ��.

 #/�20! �.1��) 1$��.2�1�)� � �.!�� �2." C   � � " /�.3�!0� .�) � �&" ��
0��!0��0� 2 1$��. 2�" ��+11." �.� 2 �.��) 2�" 1*13���"� � �.!�� �2." D
�.� !��0� 2�� ��! "���1& ��1� 2�" ��+11."� 	 3&��0� /i/ .�2.� �!��02.� 12 C = 1,
D= -1, 2 3&��0� /u/ .�2.� �!��02.� 12 C = 1, D = 0,2 3&��0� /a/ .�2.� �!��02.�
12 C = 1, D = +1.  õ�. 2. #�)� ��. 1$��.2. �.���� �2.� �0 �.!0�� ��� �02� 2 �
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IRUPDQWV 12�" �.!.��2! #" 2 # � �2�� #�
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���!) .!���) �.!.��2!&� �.� �0 1&12� �! 1.!� �� /0/ ���&��
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�$��. 3. þ 0��/!.1� 2&� /# �.!.�)�2&� 12 1$��. 2�" ��+11." )�&" �! ���3���0
.� 2 � �2�� 2&� Harshman, Ladefoged, Goldstein �.� Rice�þ 1#�0$�" �!.���

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

T�2 �. � �2��. �$ #� �.! #1�.120� .�) 2 � S. Maeda 2 1979�.� �.�� 2 ����
�0 /�.3 !02��� 0��� �� /0/ ���&�� 	 .�)� #� �0��0� 0��.� .3�0!&��� 12 �� 

�!)13.2 � �2�� 2 # Maeda.

To �2.2�12��) � �2�� 2 # Maeda



	 �!.����) � �2�� 2 # �aeda (1988)�.1��02.� 12�� .���#1� /0/ ���&�
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�02!����0 �.2� ��� " �� �!.����+� ��0���2&� ��#%0�+�� ���& 12�" %�3� � �����0"

�.� �$� �!.3����0" .�2�� �!.3�0" ��$��. 4). ù�2��02. �0 2 � 2*� �����.2 " � #
$!�1�� � �����0 �.�.�)20!.� 2 �����. 2 # ���� �$0� ��. 0#�#�!.���1��� 2���. ��.

�.�*20!� �0!��!.3� 2 # ��! 12�� * ��! #" 2�" ��+11."�

ü/+ �. �0!��!�% #�0 1*�2 �. �+" �$0� /��� #!���0� .#2) 2 �!.����)
� �2�� 2�" ��+11."� ú.1��� .� � #�0� 2 � �2�� � # �! 2����0 .�) 2 #" Lindblom
�.� Sundberg2 ����� �!+2. .�) )�. � ��1� 2��� 2&� /0/ ���&� 0��.� �.� !�1����
�.� �)�  � .� ���10�" .�) .#2) 2  #/�20! 1$��. � �20� � � *�2.�� 	 ��! �1�.

2&� 202!.�+�&� 2&� �.� ��� � �����&� .� ����10&�  � ���02.�  ���� .�)����1�
2&� /0/ ���&� �the total variance of data).

7.2.1.2.1.1.1.1 �$��. 4. ò�. $0�!)�!.3 1$�/� 2�" 3&��2���"  / *� !./� �!.3��� /�.2 �� �0

2 ���� ���) �����. 1#�202.����&� 2 # Maeda� ��2& .!�120!� � ��! 12���
)%� 2&� $0���+�� 	 3&��0� 0��.� 2 /i/ .�!��+" �!�� 2��  #!.���� 3!.�� 2 #
3&���.2 " �k/ 12�� �!)2.1� 12. �.����� ©Donne un petit coup”   



�.2)���� )�&" 2 ��2& $0�� " �.� � ��+11. 0��.� �! 1� �����0" 12 1.�)���
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�$ #� ��. 0����1�� �  � �. .�2�12 �$0� 10 .#2� � # �0!���� #�0 .�) ���0" �0��20" ��.
2�" ����10�" 2�" ��+11."� �Ohman, 1966; Coker �.� Fujimura, 1966).
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0�)"  ����2� 10 ���. �2 �.� �0 2 �. �! 1��1 #�0 �.� ���0" �.!.��2! #"

0��2!�� �2." .��.��" 12 ��� " �.� 12 ���2 " /�.3)!&� 2����2&� 2�" 3&��2���"
 / *�

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

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

��0#!���" �0�2 #!��." 2 # Maeda $!�1�� � �����0 � 1#��!2�1� 0��3.�0�." 2 # Perrier
�.� ������ �.� � .� #12��� .�)�!�1� 2�" 3&��2���"  / * #� � ���02.� �0 2� $!�1�

2 # � �2�� # 2&� Badin �.� Fant (1984).



7.2.2.1 
7.2.2.2 	 ��! 2�" ��+11." /0� �$0� 1#��0!���3�0� .�) 2�" 12.2�12���"

þ .���#1� �.1��+� 2����2&� 0��.� 0�.�.���2���� ú!�1�0� 2 � �.!�� �2.
�����0 2 �!.����) 1#�/#.1�) �02.���2+��   � � " 0���0� ��0�+�0�� 2 �0�.�*20! 

��! " 2�" /�.�*�.�1�" �.� 2)20 .�.�.�*�20� ��.� ��� �.!�� �2.   � � " �.��
©�0�+�0�ª 2 �0�.�*20! ��! " 2�" #�)� ���" /�.�*�.�1�" �� ��� �#���&" �02� .�)

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

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

+�. �. $!�1�� � ��� *� 10 ��. .!�!&2��) � �2��  � �.!��02! � $!0���02.� �.

�$ #� �.�� 3#1��� 1��.1�.� �21� +120 ��� � " �. �� !0� �. �! ���%0� ��.
1#��0�!����� /#�.���� 1#��0!�3 !� 2 #"� �02� 2�� .3.�!01� 2�" 0���2&1�" 2�"

����1�" 2 # 1.� �� *�  Maeda/0� 0�$0 �!)����. �0 .#2� 2�� .�.�2�1� �.� �21�
�!�2�10 2�" 2!0�" �!+20" �.1���" 1#��12+10" &" 2�" �.!.��2! #" 2 # 1$��.2 " 2�"

��+11."�

�$��. 6. þ 12.�0!� .�)����1� 12 � �2�� ��+11." 2 # Maeda10 1#��!2�1� �0 2�"
2���" 2&� 1#�202.����&� �$.����" 2���" 1#�202.����&�� 3�!#��."� �0���0" 2���"

1#�202.����&�� ��! 2�" ��+11."�� þ ���& �!.��� /0�$�0� 2�� .!$��� 12.�0!�
.�)����1�� �� ���0" �!.���" /0�$� #� 2� 1#� ���� 0��/!.1� 2&� �.!.��2!&� � #

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

.�)����1� � # .� ���0� ��. 2 � �2�� 2 # Maeda.  



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

�.2.�!�302.� .�) .#2) 2 � �2�� /0� 0��.� 0�.!��"� �.!)� � # 0�0���0�2.� � �*
�.�� � /�.�*�.�1� 2&� /0/ ���&� 12� ��1� 2�" ��+11."� � �*1� 2&� 2!�+�

�.!.�)�2&� /0 1#��0!��.����0� �.�)� # 2. /* ��!. 2�" ��+11."� 	. #�)� ��.
.� ����10&� /0� 0��.�  � �)� !3. �.2.�0�����. �.2� ��� " 2�" 3&��2���"  / *�

ü��.� �/�.�20!. ���!� 12� ��1� �.� 1#��02!��� �0���. 12. /* ��!. 2�" ��+11."�
�.!)� � # ��. .�.�!��0�. 12�� �0!� $� 2 # 3�!#��. /0� �$0� �0���� .� #12���

0���2&1�� ��. .�.�!��0�. 12�� ��! 12��� � ��)2�2. 0��!!0��0� 1��.�2��� 2��
� �)2�2. 2&� 0��!)1��&� 3&����2&��

þ ��2& �!.��� 2 # 1$0/�.�!���.2 " � /0�$�0� 2. 506 #�)� ��. &" 1#��!2�1�

2 # .!��� * 2�" 1#�202.�����"� þ .���#1� 12 ��! 2�" ��+11." �1#�20�2.����� ���
0��.� $0�!)20!� �.2� ��.� �.!�� �2. � .�) )�2� 12 ��1 2�" ��+11." �1#�202.�����

���� ��. .���#1� �mm1��.��0�  #1�.12��� )2� 2 ��� 2&� 12 �$0�&� � # �! �*�2 #�
0��.� �02.�* ±�mm�.� ��mm.

� �)� " ��. .#2� 2� 1#��0!�3 !� 0��.� )2�  � 1#�202.����0" �$ #� ��. /#�.2)
2 ���) 1#1$02�1�)� � ���.�." � /0�$�0� ��! " 2 # 1#1$02�1� *�   � � " .�.3�!02.�

12 �01.� 2���. 2�" ��+11."� �2.2�12��� � �0&!�. #� ��20� 12.2�12��� .�.�.!2�1�.:
 � �.!.2�!�10�" �0&! *�2.� )2� 0��.� �02.�* 2 #" .�0��!2�20"� ù�) 2�� .���#1� .#2+�

2&� /0/ ���&� ���� #�0 )2�  �1$#!)" 1#1$02�1�)" �02.�* �0�2 ���+� 1��0�&� 0�1��0�
�0��� #" �0!� !�1�)"� �.� �21� �$ #�0 ��. �.�*20!� 03.!� �� 12 ��1 � 2�" ��+11."

�.!� 12. /* ��!. 2�"� )� #  � �0!� !�1� � 0��.� .1�0��120! �� �#�0�+" ��. 0����� �
�*!�. �.!��02! " �. $!0��� �2.� ��. 2. /* ��!. 2�" ��+11."�

d10 d12 d14 d16 d18 d20 d22 d24 D26
d10 1.000
d12 0.924 1,000
d14 0,766 0,936 1,000
d16 0,600 0,820 0,960 1,000
d18 0,346 0,604 0,809 0,929 1,000
d20 -

0,170
0,069 0,331 0,540 0,791 1,000

d22 -
0,714

-0,607 -0,398 -
0,186

0,123 0,668 1,00
0

d24 -
0,833

-0,845 -0,735 -
0,586

-
0,333

0,246 0.867 1,000

d26 -
0.740

-0.847 -0.826 -
0.741

-
0.561

-0.039 0.667 0.929 1.000

�$��. �� � 1#1$02�1�)" ��� ��� #�! ��" (product-moment) 2 # Pearson.� 20� *�0� "
.�) ���! " 2 #� 1#�202.����0" 2�" ��+11." �.!.�0�� �2." ���0 /0*20!� �!.���� ü�2)"
.�) ��.� � �* �1$#!) 2 ���) 1#1$02�1�) 2&� /0/ ���&� �� ! *�0 �. �.!.2�!�1 #�0

��*!& 12 d12-d��� 2 � � �* �1$#!) .�2�1#1$02�1�) �anticorrelation� � # .� !!�0� .�)
2� 3#1��� ��! "���1& ����1� 2 # 1+�.2 " 2�" ��+11."�



õ�&"  �/� "  Maeda #� 12�!��0�� /0 $!0���02.� ��� � " �. $!�1�� � �0� �*!�0"

�.!.��2! #" &" �.!�� �20"� 	#$.� � �.!��02! ��  �  � � � �$ #� ��. �.�.!� 3#1���
1��.1�. �� ! *� �. $!�1�� � ��� *� .�2ï.#2+�� ù#2) ��.�0  Maeda12 � �2�� 

2 # 2 ���� ��. )� #" 2 #" �.!�� �20" 2�" ��+11."� �.� 12 � �2�� 2 # ���� ��. 2 �
�.!�� �2. 2 # .� ���.2 " 2�" 1�.�)�."� 	�2 � � �.!�� �20" �! �*�2 #� .�)

.�¶0#�0�." �02!�10�" �.!� .�) 12.2�12���" .�.�*10�"� 	 �0� ���2��. 2�2 �&�

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

/�.�*�.�1�" )1  � �*!� � �.!��02! �� ù��� .#2) /0 �." .�.1$ �0� 0/+ �.2� �*!� 
�)� �

ù� � #�+�2." 2�� .�2� �)��1� 2 # ���� 2 # Maeda 0��.� ���.�) �.

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

0�.$�12 � � *� 2. 13���.2. #� � ��&� 12�� �0!� $� )� # $!0�.�)�.120 2�� �.�*20!�
03.!� ���

ü/+ .�.3�! #�0 ��. ��� / � �02� .�) 2�� .3.�!01� 2�" 0��/!.1�" 2�"

1�.�)�." � 0��!)"���1& ����1� 2 # �#!�&" 1+�.2 " 2�" ��+11." �� !0� �. �02!��0�
.�) 2� /�.3 !� 2&� 1#�202.����&� �� �.� �� �.#2) 0��.� �.�*20! .�) 2 �.

$!�1�� � ��� *� �02!�10�" �)� 12 ��1& ��! "�� 	)20� .3 * .3.�!0� *�  � 0��/!�10�"
2�" �.!.��2! # .�) 2. /0/ ���.� � .�*%&1� 2 # 1+�.2 " 2�" ��+11." �� !0� �.

�.� !�120� �0 2� 1#�202.����� ��� 	0����� 2 *% " 2 # ��! # 2�" ��+11." �� !0� �.
�.� !�120� �0 2� 1#�202.����� ��� ü����� �� ��. �. �0�&�0� � 0���2&1� .�) 2��

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

��� .�)�. �.�*20!� �*1� 0��.� � .�)� #��� �02� 2�� .3.�!01� 2�" 0��/!.1�"

2�" 1�.�)�."� ��. 2� �.1��� .���#1� 2&� �0!+� 2�" ��+11." $!�1�� � � *�2.�  �
1#�202.����0" � �&" �� �0�2)" .�) 2 ��! 2�" ��+11."� �.2.��� �2." 1¶ ��.�

�.!�� �2. 1+�.2 " 2�" ��+11." �.� 1¶ ��.� �.!�� �2. 2 # !.$�.� # 2�" ��+11."�
�02� .�) 2�� .3.�!01� 2�" 1#�/#.1����" 0��/!.1�" .#2+� 2&� /* �.!.�)�2&�

�� !0� �. #� � ��120� .�) 2�" 1#�202.����0" �� �&" �� ��. .��)��12� �.!��02! " ��. 2 
��! 2�" ��+11."�

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

��! # 2�" ��+11." 12 �mm. õ2.�  � .!$���" �! 2�10�" � # $!�1�� � � *�2.� ��. 2��
.���#1� �$ #� 0�.�.1#�20�0�� � /�.3 !� 0��.� .�.�3��)�&" .�2����2� �.� 0�2 ���02.�

�#!�&" 12. ��! 12��� 3&��0�2. )�&" 2. /i/ �.� /y/ .

,. �!��0� �. .�.30!�0� )2� ��. 2 � .� ��0�12��) 1� �) 2�" .�0#�0�."
�.!.�&��" 1��.2 "  ����."� 2 ���0� " 2�" �! )/ # � # �.! #1���02.� 10 .#2) 2 

2���. /0� 0��.� �/�.�20!. 1��.�2��) 10 1$�1� �0 2�� .���#1� 2 # Maeda.ü3)1 � .#2�
� .�.�!��0�. 03.!� ��" �� !0� �. !#���120� �0 ��. ���!� /�.3 !� 2�" 2���" 2&�

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

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



�.!�� �20" �.1�� �2.� 12�" ��) 1$02���" �02!�10�" 2&� .!�!&2+�� �0 .#2) 2 � 2!)� �

� ����1� 2�" ��+11." �� !0� �. �0!��!.30� � �* �.�.!� 1.� ��. ����1� 2�" 1�.�)�."
�.� ���" ��!)"���1& ����1�" 2 # 1+�.2 " 2�" ��+11." 10 1$�1� �0 2� 1�.�)�. 1#�

��." .�*%&1�" 2 # ��1& ��! #" 2�" ��+11." 10 1$�1� �0 2 1+�. 2�" ��+11." 1#�
��." 20����" !*���1�" 2 # #%��)20! # 1��0� #� ù#2) 0��.� � �* 1��.�2��) ��. 2�

/#�.���� 2�" ����1�" 2�" ��+11."�

�$��.  8. û* �.!./0���.2. � # /0�$� #� 2 ��! 2�" ��+11." 10 2�2 �. ��1� � # �
�.2������ 0�0�0!�.1�. 2 # 0��.� ./*�.2�� þ .!�120!� 3&2 �!.3�. 0��. ��. �u/ �.� �
/0��� 3&2 �!.3�. 0��.� .�!��+" �02� 2 3.2��.�) �l/� ú���0 0��1�" 1$��. � ��. 1*��!�1�
�0 2�� �.� ���� ��.� ��) 1#����� �0!��2&1��

To 1$��. 2 # ��! # 2�" ��+11."

ù�)�. �.� �0 )�0" 2�" �! .�.30!)�0�0" �0�2�+10�" /0� �$ #�0 .�)�.

�.2 !�+10� ��. �!.��.2���� ��.� � ��2��) ��0#!��) � �2�� � 2 ��! 2�" ��+11."
$!0���02.� �0!�11)20!� �!0#�.� þ �! �� *�0�� .���#1� #� ��20� )2� 2 �0!��!.��.

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

ü3)1 � #��!$0�� 2 1$��. 2�" � ��)2�2." ��! 12� .�) 2 ��! 2�" ��+11."

�� !0� $ �/!��� �. #� � ��120� �.��.1���. �.� �. $!�1�� � ���0� �21� 12�� .���#1��
+�. �. 0�.��3�0� .#2) �. �!��0� �.�0�" ���� � �. 12.�.2�10� 2� $!�1� 2&� ��0���2&�

2 #��$�12 � 1cm �!�� .�) 2. /)�2�., �.� �. $!�1�� � ��10� 12�� .���#1� 2��
�!.��.2��� ��1� 2 # ��! # 2�" ��+11." .�) 2� ��1� 2�" 12 #" �� �0" x �.� y. ù#2)
/0� �� !0� �. �!.��.2 � ���0� �0 2. /0/ ���. 2 # �2!.1� *!� #, 0�0�/� 2  ��!  2�"
��+11." /0� �$0� �.� !�120� .!�02� �.�� .�) 2�" .�2�� �!.3�0".  ,. �!��0� �.

1��0�+1 #�0 )2�  Lasefoged  2 ���� 12 � �.2�� �) 2 # �0 2�" �� .�.!.�2�20" �.�
��.��" �.!.��2! #" �0!��.����0� 2 ���0� " 2�" �! +��1�" 2 # ��! # 2�" ��+11."�

2�" �! 0� $�" 2�" ��+11."� 2� 120�)2�2. 2�" ��+11." �.� 2�� � ��)2�2. 2�" ��+11."�



û0�.���20 $!)��. �02�� 0���0�.�+�02.� ��. ���� ��. 3 !� )2� )�0"  � �!0#�0" �!��0� �.

��� #� 1¶ .#2� 2�� �.20*�#�1��

7.2.2.3 � ��0�$ " 2�" 2!���"

ò�. .�)�� 0!+2��. � # .3 !� 12. 0�.� � #��2��� 1*�3&�. 0��.�� �)1 

.�!���" 0��.� 2 � �2�� ��. 2�� �!)��0%� ���!+� �0!� $+� 1*13���"� þ .���2�1�
0��.�� 1�� #!. )$� �/�.�20!. .�!���"� �Beautemps, 1993)� �0 .#2) 1#�����0� �

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

,. �!��0� �. �#�)�.120 )2� 0��.� /*1� � .�)�� �.� ��. �." 2 #" �/� #"� þ
�.!.�&�� 2&� 1&12+� 2#!�+/&� � 0�.� � #��2��+� 0��.� � 20�0#2.�. .!�!&2���

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

����1�" /0� 0��.� �)� ��. .�0#�0�." 1*12��. �.!.�&��"� �!�1�� � �0� ��.
1#�/#.1�) /�.3 !02��+� 20$���+� ��. �. 32�10� 12 12)$ � )�&" .#2)� 2�" .�2���%�"
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