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 3�3� ���&�3� � ��� � �&�3� �&�3�&�3� �3� �3� �3�3� � � � � ¦3��� �3� � �&�3£ � � �3�3�&�3� �&�3� �3�&�3� � � � ¤E�V� � � �&�3�&�3� � T �&�3�3� � ¤E� � ���3�
� �3�3� �&�&�3� � ¢ �3� � � � �3� � `3T � �3�k�k� Y&T � � � � �3� � �3«6�&�3� � � � �3�&�3� R&] �3�&�3�&�3� � F3`&` ^VT � N ] ^VT �&�3�39��3�k� � � � �
46�3� � £&�3� ����� � �3� �k�3� � �m�3�Vjk� �3� � � �3� ���&�3� � �m. � ¥ � �3� � � £ � � £3� �m���&�3�V-/� �3� �&�3� � � T �3�3� ¦3���3�3¥ � �3�V�3�
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©3£&�3� � �k�3� � ¤6� � � ���3� � y �3� � � � �3� � a3T � �3�k�k� F&c3T �3�3� � �k� � � � � ��� �&�3�&�k� N&] ^ �&�3� F&`3` ^VN

R3N . ��hE�3�3� � � �3� � ��:��3�&�3� �3� � T � � � �3� �3� ���&�3��� �&� � � ���3��� �3� �3�&�3� �& 3� � � � ���3�3� � ��h6�&�3� � � �3� � ��-/�3� �3� � �
02�3�3� � � � ¤6� T � ¤ ¤6� ��� ���3� �3� �3� � ���3���3� �3�3� �3�k�Z� �6� �&�3��� � ����� �&� � � ��� £& 3�3� �3� �3� � � T � �&�3� � � ¥ � � � � � ¤6���3�
� �3�k�3� � �&�V¥ £3� �6� �3�3�&�3�3�&�3� �3� �3� � � �&�3� � � �&�3�3� ���&�3� � ¢ ;E� � � T � �3� �3�&�3��� ¢ �3£ � �&�3�3�k� � �3� �&�3�3� � �E� � � ¤E���
� � �3� � £&�3��� � � �3�&�3� � � £ � � N

Y3N 02�&�3�k� �3� � � �­� £3 &�3� �3� �&� � ���3�3� � � � ¤6��� ��£&���3�&�3�3� � � ���3�3� £3�k�&� � ��� ���3� � ¤6� � � �3�3�Z©&£3�3� �kl
©3£&�3� � � � � � � ¤E���3�3�E�3� �3�3� �3�k�k� T �3� �3�&� � � �E�&��� � � � ¤6� � ��� ¦3��� � � �3�&�3��� �&�3� � � �6�3� �	�3�3�E�&�3� � �3�&�����&�3�
� �3� � �k�3�3� � ¢ �3�&�3� N

^VN . �kh6�&�3� � � �3� � ��:��3�&�3� �3� � T � � � �3� �3� �­�3�3��� �3� � � �­�3��� �3� �&�3�3� �3 3� � � � � T � �3�3� �3� �3��� �k�3� �3� �3� � �
�3�3� � � �3�&�3� �
�3� ¥ � �&� �3�&� �3�&�3�3� �
� �&�3� �3� � �&�&�3� �&�3� �3�k�k���3� ���3� �3�&� � � ���3�3�&� �3� � � �&�3�&� � ¤6�3� � � � � ¥ �3� � �3� �
� �3� � ��� � �&�3� � � � � � �&�3� � ¦&� � �3� �3� �3�3� � � � �6�&�3�3�&46� �3� � �3�&� � � � �3�3�39��3�k� � � � � 46�3� � £3�3� � T �3�&�3� ¦3§ � �&�
� �®� � � �3� � ��¥ � �&�&� �6� �3� � �¯�3�¯�3� �&�3�3�k� � ¦&�¯�3� � �3�&�3�  3� � � °m� �®� �&�3� �&� �6�¯¡®�&�3� �3� � � � �¯�3�¯£3�
�3� � ¤ ¤6�&�3� �k�&� � �¨�3� � y £&�3�&�ª�3�Z�3�&� � �ª�&�3��46� �3� � �&�3� � �m¤6�3� � �¨�ª�&� ¥ � �3� � �m� �3�k�3� T �Z�3�&�3� � � �¨�
� �3� �3�&�3� �& 3� � � � �k�&�3� � ��� £3��� �3�3� � � �6� �6� �3�&� N

a3N .6�3�3� £3�k�&� � �/�3� �3�k�&� � �3� �/� ¦3�i�&�3� � � � ¤6�3�&�i� �2¤6�3� £ � � �6� �&�3� ¥ � �3�&� �6� �3� � �i�&�i�3� �&�3�3�k� � ¦3�i�&�3� � �
� � �3� � ���3�&� � � �&�3�3� �C� ¦3���C� �&� �&�3�3� �3 3� � �C�&�3�C� �&� � � �C�3�C� �3� � ��¦&�3�&�3���3� ¥ � �3� � ���&�3�C� �3� ���3� �3� �3� � ���3�
�3� �3�3� �3�k�k� �6� �&�3�k�3�&�3�&�k�3� � �3� �&���k &£3�&�3� � N

P3N .C &£3�&�3� �2�&�3� � � � � � ���3�3��� �3�k�k� a � �3� ¥ � £3� � � �3�&� �&�3�� 3£&�3�&� ��� �3�k�3� �3� � � ¤6�
� ¦&� T � � � � � � ���3� � ¥ � � �
�3�3� � ���3� �&�3� ¥ � � � �6� �3�&�
¥ � �3�&� �6� �3� � � T � �&�3�3� �3� �&� � ��� ��� � � � ���3���3� � ¤6� � � �3�&���3�3� � ���&� � � � � �����3�3� � �
£3� � � � � �3�3� �3�k�&� � �3� �E��� � �&� � � �3�3�&� �&� � � � �3�3� �3� �&�&�3� �& 3� � � � � T �3�&�&�3�k� �3� � �  3£&�3�&� �/¥ � �&�3� �6� �3� � �
�3�3�6� �&� � � ���3�6� �3� �&�3�3� �3 3� � � � � T � �3�&�3� ¤E� T � � � � ��� �6�3� � ¥ � � ���&�3� � ���3� �3�3� ¥ � � � �6� �3�&���3� �3�&�3�k� � � T �3�
�3� � �3� �3���3�7 &£3�&�3� ���3� �&�3�3�k� � ���&�3�7� �&� � � ���3�7� �&� �&�3�3� �3 3� � � � ��� � £ � � �7� �3� � �3�k��� �3� � � � £3� � � �3�&� T
� � � �3� � � � ¤E�3�k�3� � � T � � �3� � ¤6�&� � � ¤6�E¥ � �&�3� �6� �3� � ���&�k�3� �&�3�&�k� � ���&�3� � ¢ <�£ � �3� � � �k4E�3� � £&�3� � N
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<�� � �<�� � �<�� � �<�� � � � �3� � Y� �3� � Y� �3� � Y� �3� � Y
46� � �3� ² �3� � � ¥ �3� �k� � �3� � �&�3�/� �k�3�3� � � �3�&�k�46� � �3� ² �3� � � ¥ �3� �k� � �3� � �&�3�/� �k�3�3� � � �3�&�k�46� � �3� ² �3� � � ¥ �3� �k� � �3� � �&�3�/� �k�3�3� � � �3�&�k�46� � �3� ² �3� � � ¥ �3� �k� � �3� � �&�3�/� �k�3�3� � � �3�&�k�
� �6¥ �3� �k� �6� �3�&�k�3�3�  3� � �3�3� � ���3� �3� � ¤6� � � �&�3� N� �6¥ �3� �k� �6� �3�&�k�3�3�  3� � �3�3� � ���3� �3� � ¤6� � � �&�3� N� �6¥ �3� �k� �6� �3�&�k�3�3�  3� � �3�3� � ���3� �3� � ¤6� � � �&�3� N� �6¥ �3� �k� �6� �3�&�k�3�3�  3� � �3�3� � ���3� �3� � ¤6� � � �&�3� N

F3N 13¢ �3� �3� � � �6� �7¥ � �3�&� �6� �3� � � ¦&��� � �&£3� � � ���3�&£3� �&�3�&� N ;6� � ��� �3� �6� ��� � F3³ �&�3�&�3�3� � �7� �3� �k� �&��� � Y&F
�3� � �3�k 3� � N
R3N 13�_�3�3� � � �3�&�	¥ � �3�&� �6� �3� � �_� �Z� ¤6�3� �3��� �_ 3�3� ���3�2 3� � �3�3� � �_�3�Z�3� � ¤6� � � �3�&� T �3�3� �  &�3� � � �_�3�3�
97�3�k� � � � ��46�3� � £3�3� ���3� � � ��� � Y3F � � � �3 3� �m�3�3� � y �&�3�&�m�3� �3� �3�&�&� � ���m©3£&�3� � ��� £3��� �� 3� � �3�3� � ��� �
� � ¥ �3� � � � � N

Y3N 13�k�3�3� � � �&�3�k¡k£3�3� � � T � �3�k�k£3�3� � �k¡�� � � �3� � � � ¤6�k 3� � �3�3� � �k�3� �3� � ¤6� � � �&�3� N

^VN -C£ � � ��� ���&� � � � � ����� £ � � ��� ��£3� � � � ���&�3 & 3�&�3���3� � �3� ��� � � � � � � ��� �� 3� � �&�3� � ���&�3�6� �3� ��� �k�&�3� � �
� � � �&�3� �3� � T � �&� �6�k�3� � £3�&��� � �&£ �6� �3�&�k�3�3�C� ¥ ¥ � � � �k�3� � �3� � �3� � � � ¤6�k£3� � � � �k���&� � � � � � N

a3N . �& 3� � �&�3� � � �3�3�3� � ¤6� � � �&�3� ¡V¥ �3� �k£3� � � ��� �V� �3� �k� �3�3�&�3� �3�k�&� � �&� �6� � �3�3� �3� � � �&� ¡��3� � � � �3� � � �
� ��£&�3� � �k�3� � ¤6� � � �3�&�3� � �3�  3�3� ��´ �74Ee6« N

P3N . �� 3� � �&�3� � ���3��� �3�Z�3� � �&� �6���k� � � �­��� �&� ¥ � �&� � ���3� ��� � �&� �6� �3�k�&� � ���3� �&�&�3� � ��� �&��©3£&�3� � �
�3�3� � ¢ �&� �3� � � �6� �k�3� �3� �3�&�3� � �k�3� ¥ � �3� � � �3� �k�3�k�&� � ���&�3� � �k� �3�3� �6� �3�&�k�3�3� �3�3� £3�k�&� � �k�3� � ¤6� � � �3�&�3� � N

p3N 46�3���3�&�3�6�74Ee_� �E 3� � �3�3� � ��� �3�3� � ��� ¢ �3�k�Z�3� � �3� �	�3� �3� £&� � ���3�3�6� �3� � �3£3�E� � � � ¤6�6���&�3� � � ¤6�E�3� � �
� ¦3� £3� £3� ���&�3� � ¢ �3� �3� � � �6� ���3� �3� �&�3�&� � ����©&£3�3� � ��� £3�6� �6� � ¥ �3� � � � ��� �6 3� � �3�3� � � T � ¢ �3�k�Z�3� � �3� ���3�3� � �
�3� � ¤6� � � �&�3�%�&� ¥ � �3�� � ¤6�i�3�3� � �	�&� � � � � �i�i�&�3� � �i£3� � � � �	�&�3� � �	� � �3� � �i�3� �3� � � �6� � T � ¢ �3�k�Z�3� � �3� �i�&�3� � �
�3� � � � � ��� ¦3��� �C�3� � ¤6�&�3���3�C�3� � �3� � �3� �����&�3� � ��£3� � � � ��� ¦3��� �C�3� � ¤E�3�&���3�C� �k�&�3�&�3�3� ���3�3� � ¢ �3�&�3�
� £3�3� �3 3� � �&�3� � � � �3� � ¥ �3� � � � � T �&�3�&� ¦&§�� ¢ �3�k�Z�3� � �3� � �&�3� � ���&� � � � � � � ¦&��� �&�3� � ¤6�&�3� �3�3� �3� �3� � �3� � �
�3�3� � �­£3� � � � �­� ¦&��� ���3� � ¤E�3�&���3�k�3�&�3�3� �­�3�3� � ��� � �3� � �­�3� �3� � � �6� � T � �&� �E���3� � � � � �6� �&�3��� � �
�3�&�3� � �6� �&�3� � ¥ ¥ �3� �3� � � � �k�3�3� � � �3�&�k�3� � �3�Z�3� � �3� �6�k�k©&£3�3� � �k�3�3� � �3� � �&£3� N

]3N hE�3�&��� �3�3� � �3�3� � � ��� �3� �3� � � � ��� � � �3�k�k�7¤6�3� � � � � �3�3� �3� � � �3� � ���&�3�&� � ��� ��� �3�k�k� �3� �&�3� � �
�3�3� � �3� � � �3� � N

`3N 87�3���3� � ¤E�3� � � ¤6��¥ � �&�3� �6� �3� � � ¡
� � � � � � � �
� �3�Z� �&�3� � �
� � § � � �3� � � T � � � �3� � � � ¤6�3�Z�3� � �
�3�3� � ¢ �3� � � � � �
�ª�&�3� � y £3� � � � � T � ¢ � ¤6�&� �6�¨�ª� � �3� � � ¤E�3� �E�ª�3� �3�k�Z� �3� � � � � �6� �&�3�¨�3� �3� £3� � �¨�3� Y&F �3� � �3�k 3� �
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� µ

�3�3� � ¢ �&� �3� � � �6� � �3� �3� �&�3�&� � � � ©&£3�3� � � � £3�&� �& 3� � �3�3� � � � �&� � ¥ �3� � � � �3°/¡ � � � � � � � � T �3� � � �&� ² T � � � � � �3� � � � � �
�3�3�� 3� � �3�3� � �
�3�&� �&� � � T £&�3£&�3� �k�&� � �
� �3�Z� �&�3� � �
�3£ � �3�&�3�k� T � ¢ �3�k�k�&� � �3� �
�3� �3� £3� � �
�3�3� ¥ �&�3�&�
�3� � �3� � �k�3� � ¢ � �3� �6� �k�3�3� � ¢ �3� �3� � � �6� �k� £3� � �  3� � �&�3� � ��� � � � ¥ �&� � � � � N

F3c3N :2� �V� � �&� �6� �3�Z�3� � �V�3�V�3� � � � � �m� �3�&�m� � � � � � � �V� �m 3� � �3�3� � �m�3� � ¤6� ���3� � �3� � �3�k�&� � ���3�3� � �m� �3� �
� � � �3�&�3�  3� � � � � T �k�&� � � ��©3£&�3� � � � �3� � � � ¤6� �3� � ��£3� � � � ��� �&�3��� � � � � � � � � ��� �3� � �6� �3�&�����3� �3�3� �3�k�k� �&� ¥ � �3� � � �
�3� � ��� �3�3� � � � �k� �&�3�3� � � �k�3�&�3� � � � ¤E���&�3� � ¢ <k£ � �3� � � ��4E�3� � £&�3� �k�3�3� �3�3� � �&�3�k�3� � � ¥ �3� � �k�3� � � N

F3F3N . �� 3� � �3�3� � ���3���3� � ¤6� � � �&�&���3� ¤E��� � � £3� � �3� ��� ��� ¤6�3� �E����� ���&©3£3� � �  3� � � T � ¦&���3£&¶��3� � �3� �
� �3�3� �3�&£3� � ���3�&� ¦&�¨� � � � � ¤E�3� � �¨� ¢ £ � � � � � �6���3�3� �3� �3� £3� � �¨� ¤E�&� �6���3� �3�k�k� �3� � � � � �6� �3�&� T � �3�
�3� � � £3� � �&�3���&�3��¥ �3�&�3�6�3�3� � � �3� � �����&�3� � � � �3� �3� ��¥ � �&�3� � � � N 8��3�3� �6�3� �& 3�3� � � ���&�3� � �6��� �3� � �3�&���3�3� � �
� � �3� � �� 3� � �3�&� � ���&� ¤6�&�3���&� � �3� ��� ¤6� �&�3� �6� � � ����� �3� �&���3� ¥ ¥ �3� �&� �6� �3� ��� � ��� ���&� � � � � ����� ��£3� � � � �
� �3� � �3� � �&�
©3£&�3� � � � � � �&� � � � �&�3� � �3� � T � � � £3� � � �&�3�&� � � � �3£3� � �3�&� ¤E�3� � £3�3� �&� � �3� � �3�Z�3� � �&�3�&�3� � � ¤6�&�
� ���k� � £3� ��� �&�3�&�3����� � �3� � � � � �&�3� ��� ¢ �3©&£3� � �  3� � ���3�3 3� � �3�&� � � T � ���&�3� � � � �3� �3� ���3�3� � ���3�3� � � �3�&���3�3�3�3� � �
� �3� � �3� � � N

F3R3N h6�&�3��¤6� � � � � �
�&�3� � � �&�3�&�3� ¥ �3�&�3�&�3���3� ¥ £&�3� �&�&�3�& 3� � �3�3� � � N 1&� �&�3� � � �3�3�&� ¤E�3� � �
�3�3�E� �3� � �
�3�3� � �
h � � � �����3�6�3� � � �6�3� �&�3�3� � �k�6�&£3 & 3� � � �6���3� � ¤6� � �6�3���&£ � �3� � � �E� � � T �&� ¤6�&�3���3� � �3� ��� � � �3�&�3� � � ���3�
 3� � �3�3� � �����&���&� ¤6�m�3� � �3� �m�3� � ��� �3�k�3� � � ��� � ¥ �3� �k� � � ¤6��� �m�3�&�3�3� � � ���3� � �&�3� � ���3�V 3� � �3�3� � �
�k�3�3�3� � �Z� N

<�� � � � �3� � ^<�� � � � �3� � ^<�� � � � �3� � ^<�� � � � �3� � ^
13��� �3� � �13��� �3� � �13��� �3� � �13��� �3� � ��� �&�3�k�3� �3�3� �3�k�k� � � � �k�&�3� 4� �&�3�k�3� �3�3� �3�k�k� � � � �k�&�3� 4� �&�3�k�3� �3�3� �3�k�k� � � � �k�&�3� 4� �&�3�k�3� �3�3� �3�k�k� � � � �k�&�3� 4�� �3� � �3�&� � �� �3� � �3�&� � �� �3� � �3�&� � �� �3� � �3�&� � �

F3N . �& 3� � �3�3� � ���3�&�3� � ¤6� � � �&�3� ¡ �3� � �3�Z�3�&�3�&� � � �&�3� � � � �3� � �6� �&�3� �3� �3�3� �3�k�k� � � � ���&�3�346� �3� � �3�&� � �
�3�3� � ¢ <k£ � �3� � � ��4E�3� � £&�3� ��� ¦3��� ¤6� �3�&� �6� � T � � ��� ¢ �3� � � � T �&� ���3 3� � � � � ¤6���&�3� � ¢ � �6� �3�&���&��� ¤6�3� �3�3� ���3���
� � � � �3� � � �� &�3� �k�3� ©3£&�3� � � �&�3�k� � � � � ©&£3�&� � � ¥ � � � � � �3� � � � �&� �6� �3�k�&� � � �3�  3� � �&�3� � � N

R3N 4E�3�i� ���&�3� � ���&�3� � �­�3� � � � � � T � ��� �3� � �6� �3�&���3� �&�3� �3�k�k� � � � ��� �3�k�3� �3�&�3�­£3�&���&£3� � £3�3� �
�3�3� � � � �6� �&�3�k�3�3� � �6¥ �&� � � �3� ¥ � �&�3� �6� �3�k�3� � �k�3�&� �3� � �3� � �k�3�3�/� ��� �3�3� � � �E� �6� �3�&�k�3�3� � �k� � � � � �3�3� ���k�3�
� ¤6� �3�&� �6� ��� �k�3�&�3�3� � £3�3� � ���&��� ¤6� �3� �3� � �3� �3� ©3£3� � � �6� �&�&� N 4E�3�/� ���3�3� � ���&�3� � ��£3� � � � � T � �&�3��� �3�3� � � � �
� ���3� � �3� � �&�3� � ¤6�3� �3�3�C� �k�&�3�&�3�C� ¦&���&�3 & 3�&�3���3� � �3� ���3� � ¤6� � � ���&�3�C�&�3� � �3�&���3� �3� ���� 3�3� ���&�3� � �
�3� �3�3� �3�k�k� �6� �&�3�k�3�k�k� �3� � � � � � � ¤6� N
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<�� � � � �3� � a<�� � � � �3� � a<�� � � � �3� � a<�� � � � �3� � a
. �  3� � �3�3� � ���3� £3� � �3�&�3�3� �. �  3� � �3�3� � ���3� £3� � �3�&�3�3� �. �  3� � �3�3� � ���3� £3� � �3�&�3�3� �. �  3� � �3�3� � ���3� £3� � �3�&�3�3� �

F3N <��% 3� � �&�3� � �	�3� � ¤6�&� � � ¤E�	�3�&�3£&�3� �	�&� ¤E�	�3� � �3� �	�3� � �3�3� � �	£&�	 3� � �&�3� � �i�3� £3� � �&�3�&�3� �	� �3�&�&�3�	�
� �3�3�3� �3� �&� � �3� � � �&©3£3�&�3� � �3�3� � � � � � �3� � �7¥ � �3�&� �6� �3� � ��� �k�3� �3�&�3 3� � �&�3� � � �3�3� �3� � � � � �3� ¤6�3� £ � �3� � � �
� �3� � �3� � �6� �&�3� � � �k� ¥ � £&� � � �3� �3� � � � � ���k�3� £3� � � � � N ;6� � �k¡�� �3� � �3� � � �k�3� �3� �&�3�k�&�3�3� � � � ¤6�E� � � �3�&�3�3� � N

R3N . �7 3� � �&�3� � ���3� £3� � �&�3�&�3� ��¡m� �&�3� � � ��� �3� ��� ��� �3� �k� �3�V�3�V� �3�k�&� � �&� �6���&�3��£&�m�&�3� � �&�3���3�&�
� � ¥ �3� � �3� �k�3� � � � �3�3�3� ��� ��� �3� � �6� �&�3���3� � ��� � � � � �&�3� ���&���3� �3� �3�3���3� £3� � �3�&�3�3� ���3�&�3� � ¤E� � � �3�&�3� � �3� �3�&�3�
�3� ¤6�3� � � � � N ;6� � ���3�3� � � � ¤E� T � ��� �3� �k� �3� ¥ � �3�&� �6� �3� � T � �
� � �3�&�
� � � � � �3�3� � ¦3���3�3� � ¢ ;E� � �
� �&�3� �3� � �3�k�&� � �
� ¤6� �3�&� �6� � � �i�3�3� � �	� �3� � �6� �&�3�	�3� �3�3� �3�k�Z� � � � �i�	�&�3�%�3� � � � �3� � � �	�&�3� � �	� � �3� � �i�3�&�3� � � � ¤E�	�3�%�&�3�3�
£3�3� � �­�3�k�k� �3� � � � � � � ¤6� N ;6¢2�3� � �3�&� � �­�3�Z 3� � �3�3� � �­�3�Z�3� � ¤6� � � �&�3���3�3� � ¢ ;6� � �­���3�&�­¦&��¤E�3� �3� �
�3£ � �3� � � �6� � � ¤E� N

Y3N . �2 3� � �&�3� � ���3� £3� � �&�3�&�3� �_¡_� �3�&� � � �_�&�3� �746e¨� � �_�3�2�&� � � � � �_� ¦&�_�3��£3� � � � ���_�3� �3� �&� � �
£3�3¢ �3� � � � �3� � �6� �3�&�k�3�3� � �k�&�3� � ��� �3� �3� � �&�3� � ��� �3�k©&£3�3� � �k�3�3� �3� � ¤E�3� � � ¤6�6¥ � �3�&� �6� �3� � �k�&�3� � � � �3�&�3� � N

^VN 1&��� �3�3� � � �E� �6� �&�3���3�C� � ¤6�3� �C�&£3 & 3� � � �C� �C� ¤6�3� �&��� £3� � �� 3�3� ���3�3£3���3� �3�3� �3�k�Z��� � � �3�&�3�3� �����3�
�3�&�3� �3� �&�3�k�3� � �i�&�3�&£3�3� ���3� �&�3� � �&�3� � ���3�&�3� �i;E� � �i� � � �3� �3� � � � �i� �&�G� ¢ �3� �&�3� �¸�3�3��� � ¤E�3� �i�3�
� �3�3� � � �6�3� �i�3�3� � ¢ �&�3�&�	� � �3� � � T �3�3�%� � � �3� � � �i�3�3� � �i�3� � �3�3� � �6� �&�3�%� �3� � �&�3£ � �	�&�3� � ¢ �3� � � � �3� � F&R3] �&�3�
� N � �3��� N&F&P3Y � R3c&c3P&N

<�� � � � �3� � P<�� � � � �3� � P<�� � � � �3� � P<�� � � � �3� � P
h6� � � �3�k�k�3� � �3� � �3 3� � � � �k�3� �3�&�3�k� � �h6� � � �3�k�k�3� � �3� � �3 3� � � � �k�3� �3�&�3�k� � �h6� � � �3�k�k�3� � �3� � �3 3� � � � �k�3� �3�&�3�k� � �h6� � � �3�k�k�3� � �3� � �3 3� � � � �k�3� �3�&�3�k� � �

F3N 1 y <k£ � �3� � � �_46�3� � £&�3� �_� �&� ¥ �3� �Z�_� �_�3� �3�3� � �_�3�3� � � �3�3���3�2�3� � �3� � �3�2� �&� � �& 3� � �2� �3� � �&�3£ � �2�&�3�
¹ ºk»3¼V½ »3¾ ¿iÀ&¿ Á/Â3Ã Á ¼VÄ Á Â3Á�¿iÀ&¿ ¾ ¾ ¿2Ã ¿ Å7Æ ¾ ¿iÄ Æ ¼VÇ »3È3Á ¾ Á2À&¿ ¾/É Á É6Ç ¿ ºk»_À Á2Ä Æ ¼7Ç »&È3Á ¾ Á Ç Ê_¿3Ä Æ ¼7Æ ºkÁ Ä »ËÀ&¿ ¾ ¾ ¿
Ì ½3Ç Æ Ã Á Ç Ê�ÍkÆ Ã Ç ½ »3¾ Á Î �3� � �3�3� � ��� NZF �3���3� �3� �3� � ��� �3�&�3� �3�k�&� � � T �3� �& 3�3� � � ��� �&��� � ¥ �3� � �k�3� � ���3�
f7�3� � � � ��13�&�3� � � � � � ¤E��� N3R&p3` �&�3� c3p �3�&�3� � � F3`&`3p �6� �3�&�3�&�3��� �&� � ���3�3� ¹ ºk»3¼7½ »3¾ ¿�À3¿ Á Â3Ã Á ¼7Ä Á Â3Á6¿
À3¿ ¾ ¾ ¿VÃ ¿ Å7Æ ¾ ¿�Ä Æ ¼7Ç »&È3Á ¾ Á Ï �3�3�6� ���&£3 & 3� � � ¦&� �3�k�k� �3� � � � � �6� �3�3�&� �3�&� � � � �3�3� � � 57�&�3� �3�&�3� � � :2�&�3�3� �3� �
�3�3� � �kh � � � � N

R3N . �346� �&�3���&�3�397�3� � � T � �3�&� � � ��� ��� �3� ¥ �3� �k� � ��� �3��©&£&�3� � ���3� � ¤6� � � ���&�3�3f7�3� � � � ��1&�3�3� � � � � � ¤6��� N
R3p&` �&�3� c&p �3�&�3� � � F&`3`&p ��� N � N � N ¡k� � �3�3� � � � �k�&�3� � y �3� � �3�&� � � R3N
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Y3N 1&�_� � � £ � � £3� �_�3� �3�&�3� � �6� � � ¤6�_� �&� � �3 3� � �_� �2 &�3� ��� £_£3�_£&�3� � �_� �3� � � �_�3�257�3� �3�&�3� �& 3� � � � �
<��k�k� �3� � � � � � � ¤E��´ 9 N � N 5 N « T � ¦3��¥ ��� �3�&�m�3�¸hE�3�3� � � �3� � �Ð:��3�&�3� �3� � T �m�3�m97�3� � � ���3�V97�3� � �
´ 9 N � N 9 N «��3� �3�3� � � ���3�3� � y �3� � �&�3� � � Y3N 1&�Ñ�k� � � � �&�3��� � � � � £ �6� �3�&�3� � T � � � �3� �Ò� �3�Z�Ñ� �3� � � ���3�
�3�&�3� �3�&� �6� �&�3���&�3� � ��� �k�3£ � � �6� �3�3���&�3��� �3� � � T � �&�3�m� �3�3� � � � ���3�3� � y �3� � �&�3� � � ^ ��� �3�&��� � ¥ �3� � � �
�3� � y � � � £3�3� �k�3� �3� �3�3�Z�3� � �k�3�3� � �E<k£ � �3� � � ��4E�3� � £&�3� � N

^VN . �/� � � � �3�Z�i�&� � � �i�3� � �3� �i�Z�3�3� ¥ � � � � ���i� � � �3�3� � � ��� �i� �3� � �6� �&�3���3�/�3� �3� �3� � ��� ¤6�3� £ � � ¤6���3�3� � �
¥ �3� � �E�&�3� �k� � � ¤6��� ¦&��� �&�3� �3� � �&�3�	��� �3� � � � £3� � �3��� �%�&� �3� £3�&�3�3� � �	� � ���3� � �	�k£ � � � �	�3� � �3�&� �6�	�3�
� � � � ¤6� �6� �3�&�k�3�3� � y <k£ � �3� � � ��4E�3� � £&�3� � N
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-/. -/02130�. .-/. -/02130�. .-/. -/02130�. .-/. -/02130�. .

e6. 1 <�8797. 0�f7.&4657; g�. hE. 0287;e6. 1 <�8797. 0�f7.&4657; g�. hE. 0287;e6. 1 <�8797. 0�f7.&4657; g�. hE. 0287;e6. 1 <�8797. 0�f7.&4657; g�. hE. 0287;
:2;6h6-/. 0287;�;697028702jk. 970:2;6h6-/. 0287;�;697028702jk. 970:2;6h6-/. 0287;�;697028702jk. 970:2;6h6-/. 0287;�;697028702jk. 970Zll ll n/. 8�<�8&o2. <�57. <n/. 8�<�8&o2. <�57. <n/. 8�<�8&o2. <�57. <n/. 8�<�8&o2. <�57. <

57;687f7. 970287- <6o2. 028�;57;687f7. 970287- <6o2. 028�;57;687f7. 970287- <6o2. 028�;57;687f7. 970287- <6o2. 028�;

9&<�460�.9&<�460�.9&<�460�.9&<�460�.
.3f70297�7jk;687-/.3465�; g�. h6. 028�<�13..3f70297�7jk;687-/.3465�; g�. h6. 028�<�13..3f70297�7jk;687-/.3465�; g�. h6. 028�<�13..3f70297�7jk;687-/.3465�; g�. h6. 028�<�13.

<�� � � � �3� � p<�� � � � �3� � p<�� � � � �3� � p<�� � � � �3� � p
. �. �. �. ��     C� � �3�3� � ���3�� � �3�3� � ���3�� � �3�3� � ���3�� � �3�3� � ���3� �� ��C� � ¤6� � � �&�3�� � ¤6� � � �&�3�� � ¤6� � � �&�3�� � ¤6� � � �&�3�

F3N . �E 3� � �3�&� � ���3�E�3� � ¤6� � � �3�&� T �3� �&�3� � �&�3� � ���3�3�EhE�3�3� � � �3� � ��:��3�&�3� �3� ���3�3� ¦3��� £3� � �� &�3� ���&�3� � �
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� �3�&£ � ���E¥ �3� �3� � �k�6� � �3� �Z� � � �3� �k�3� � � � F3c �3� �3� �3� �&�3� � � � � ¤6� �k�3� � �k�3�3� � ��� � � ¦3� �3� � � N
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�3� � � � � �Ñ� ¦3�Ñ�&�3� � ¤6�&�3�Ñ�&�3� � ¢ �3� � �&�3� �6� �3�&�Ñ�&�3�m 3�&�3�m�3� � � � �k�&�3� �3� �m�Ñ�&�3� � �
� � � � �3� � � �3�&� �3�&� � �3�3� � � T �3��� � �3� ¥ �3� � �k�3� � �&� � � �3� � � � �&�3� � �3� �
�
�3�3� � ¢ �3� � �&�3� � �&�3�
�3�
�3� �3� � � � � °

� � � � �&�3�3� � � T� � � �&�3�3� � � T� � � �&�3�3� � � T� � � �&�3�3� � � T � �3� �3�&�3�_� ��� �3�3� � ¥ � � �_�3� � £3� �_�3�3�Z� �3� �3� � �Z� ��� £3�Z� �Z� �3� �3� � � ��� �
�3�3� � � � �&�3�k�&£ � �3� � � �E� � �k� � �3°

� � �3�3� � �3� �� �3�3� � �3� �� �3�3� � �3� �� �3�3� � �3� � T � �3� �3�&�3�¯� ��� � � �&� � � � ¤E�¯�&�&�3� � � ���3�k¥ � �3�	�3�3� � ���3�&� � � �&�3���¯�&�3� � �
� �3�3�3� � �3� � � �6� �&�3� N

P3N 13�k£3� � � � ��� �3�&��� � �3�3� � � � ��� �3Ô
� �k� � � � �3�3�2� � � � � £ �6� �3�&�3� ��k� � � � �3�3�2� � � � � £ �6� �3�&�3� ��k� � � � �3�3�2� � � � � £ �6� �3�&�3� ��k� � � � �3�3�2� � � � � £ �6� �3�&�3� � ´ �&�3� � � � � � �_�3�3� � y �3� � �&�3� � �_� N6^ l jk� � � � �3�3�2. � � � � £ �6� �3�&�3� � « T
� �3�3� ¤6� �&£3� � �	� �&�	� � �&£3�3� �&�i�3� � y �3� � �&�3� �E�i�3�/�3� ¥ � �3� � �	� �i�3�3� � � � � ¦&�i�3�%� � � � �3� �i�i�3�
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�k� � £3� �3� ��� �3�3� �3�&� � � ���3�3� � � � � � � ¤6� � ���3�k�k� �3� � � � � � � ¤6� T �3�3� ¦3��� �V� �3� �k� �3�3�3�3� �3� ¤6� �6�
�	�3� �3� � � �6� �&�3�%� �3� �%�3�%� � � � �3�3� �3� °�� �3� �	� � �3� � � ¥ � � � �6� �&�3�i¡	� � �3�3� � � � �	� �	£3�	©&£3�&�3� �
� �3� � �3 3� � ���3� � �&�&� � �k�3� �3� � ¤E�3� � � ¤E�6¥ � �3�&� �6� �3� � �k�3�&� � � � �&�3�3� �&°

� £3�3� � �¨�3� � ¤6� � � �3�&�3� � �3�� 3�3� �¨´ � N 4 N e N «£3�3� � �¨�3� � ¤6� � � �3�&�3� � �3�� 3�3� �¨´ � N 4 N e N «£3�3� � �¨�3� � ¤6� � � �3�&�3� � �3�� 3�3� �¨´ � N 4 N e N «£3�3� � �¨�3� � ¤6� � � �3�&�3� � �3�� 3�3� �¨´ � N 4 N e N « ÔÔ ÔÔ �3�7¥ � �3� �&�3� � y �3�3�3� � ¤6� �6� �&�3�¨�&�¨�3�3� � �
�3�3� � y �3� �&�3�&���&�3� �  3�3� � � � ¤6��� ��� N 4 N e N �3�3� � y �3�Z 3� � ���&�3�6� �3� � � ���3��� �3� �&�3�3� �3 3� � � � �
�3�k�k� �3� � � � � � � ¤E��¡�� £3�&�3� ¤6� � ����� �&� �&�3�&��� ¦&��� y £3� � � � ��� ¥ ¥ �3� � � � ���3� � ���3�&� � � �&�3�
� �3� � �3� � �
´ � � � �3� � F3³ Ô3£3� � � � ��� �3� � �&� � � «%� ��� �&� � ��� �&�3� � �3� �
´ � � � �3� � R3³ ÔC£3� � � � �
� �
� �3� � �
� �3�3� � �3� �3«����3� � ���&�3� � � � ���3�C�3� � ��´ � � � �3� � Y3³ ÔE£3� � � � ���3�3�6�3�3� � � � ���3�C�3� � �3« °E� ��£3� � � � �
� �3� � �3� � �i�G� �3� �_¤6�3� � �G� �&�3�G� £&�3�3� ¤6� � �G� �G£&�3� � �¸� �3� � � � ¤6�G�3� � �G� �3�3� �G�3�
¥ £3� �6� �3�&�3�k�&� � � T £&�3� � � �&�3�6� � � �3� ¤6�&� � � T £3�3� � ���&�3�6�&�3�&� �3� �3�k£3�3� T �3�3� � � � � � �3�k�&� � �
�3�7©3£3� �3� � �&� �6����� � �k� � �7���3�3�k� ¤E�3� � £&�3� �7�3� � �&� � �3�&�3�k�3� � �7� ¥ �&�3�3�7� � � � ¦3���3�
�3�&�3� � N 13��£3� � � � ��� ��� �&� � ��� �&�3� � �3� � T � � ¤E�3� � T � �&�k�3� �3�&�3�&�3��� ��£3�3�� ���3�3�
� � ¤6�3� � � �k�&� � � T �3� ���&�3�3� ��� �3�k£&�3� T � ¤E�3� � £3�3� ���3� � �3� � �&�&�3�k�3� � ���3�3�%� �&�3� ��¥ £ � £3� �
�
� � �3� � � � � �3��� � ¤6�3� � � �Z�3� � � T �&��� �E¤6� ��� �3� � �3£&�3� � T � �k�3� � � �Z£3� � � � �&°

� � � � �&�3�3� � �� � � �&�3�3� � �� � � �&�3�3� � �� � � �&�3�3� � � T � �&� �&�3�&��� �k�3� � £3� �k�3� �3�&�3�k� � �3°
� � �3�3� � �3� �� �3�3� � �3� �� �3�3� � �3� �� �3�3� � �3� � �3� ¥ � �3� �3�3� � ���3�3� � � �3�&�����3�3� � ��� �&�3�3� � �3� � � �6� �&�&� T � �3� �&�&�3��� ¢ �&�3�&� � � ���3��� �
� �3� � �3�&£ � �i�3� �3�&�3�k� � �i��¥ £&� �6� �&�3�3� ���3�3� � �i� �3�&� � T �&� � y � � � �3� �3���3�3� � ���3�3� � � �3�&� � �
� N 4 N e N �&�k�3� �&�3� � � �3�3� �3� � ¤E�3� � � ¤E�6¥ � �3�&� �6� �3� � �k�&�3� � � �&�3�3� � N

p3N <×� �3� ��¥ � �3��� �3�k�&�3� � � � ¤6��� ���3� � ¤E�3� � � ¤6�m¥ � �3�&� �6� �3� � �¸�&�3� � � � �&�3�3� �¸� � �&�3� � �ª�&�3� ¦&�¸���3� � �
�3� � ¤6� � � �&�3�3� ���3�3� � ¢ �3�&�3���3� �3� �&�3�&� � � N -/�3� ���3� � ¤6� � � �&�3��� �3�3��©&£&�3� � ���3� ¥ � �3� � � ¤6� T �3� � � ��©&£3�3� � �
� �3� � �3�&£ � ���3�3�E�3� � ¤E�3� � � ¤E�k¥ � �3�&� �6� �3� � ���&�3�3� � ¤6� � ���&� � ¢ � �3� �6� ���&�3� � ¢ �&�3�&���3� �3� �3�&�3� � ���Z�3�3� ¥ � � � � �
�3�3� � �E¤6�3� � � �6� �3�3� � � � �3� ¤E�3�&£ � �k�&�3� � �3� � �k�3�3� � ¢ �&�3�&�E¥ � �3�&� �6� �3� � � N

]3N 13�	�3�3� � � � �	�3�E�3� � �	� �3�k�3� �3�&�3�&�3��� �	�3� � � � � �	��� ��£3� � � � ��� ¦3�	� ¢ ;E� � �	� ¥ ¥ � � � £&��� �	©&£3�3� � � ���3�
� �3� � � � £ � ���3¢ � �k�&�3� � � T �3�
� �3� � � � £ � ���3���3� � ¦3� �3� � �6� �3�&��� ¤ ¤E�3� ���3�3�	� �&� � ���3��� �3� �6� T � ��©&£3�3� �
� �3� � � � £3� � � �&�3���3�C� �3�k�&��� � �3� � �m£3�m�3�& 3� � �m�3��£&�m� � �3�3� � �m�3�3�
� ¢ ;E� � � T �&�3�3� ¦3§�� ��� �3�k�k�
� �3�k�k� �3� � � � � � �k�3� � �3� � � �3� �k�k�3� ¥ £&� �6� �&�3�3� � �3� �3� �&� � �3� � �k�3�k©3£&�3� � � � �3�&�3� � �&� � � � �k��� � �k &�3� � � � � N

`3N 87�3�&� �3� �&�3�&�3� � �3� £ � �
�3�3� �3� � � � � T �3� �k� � � ¤E�3� � �&�3�& 3� � �3�k�&� � � �3�3� � � � �3� � �6� �&�3�&�3� �3� � �&�3� �6� �3� �&�3�
 3� � �3�3� � T ¡¸�3�k�k�3� � �G� ¢ �3� � �3� � �6� �3�&�_� � �G� �G�&�3� � � � �G�3���3� � � T �3�3��� �2� �3�k�&�G� � � � � � �3�k�3� � �
� �3�3� � �&�3�3� �3 3� � � T �3�3� � ��� � � � �3� � � �3�3��� ¤ ¤6�&�3£ � ��� �3�3� �3�&�3�&�3� � �3�k�&� � ���3�3� � ���3� � ¤6� ��� ¥ ¥ � � � £&� �6� �&�3�
�3�3� � ¢ �&� � �3� � �3�k�3� � �k�k�3�3� � ��� �3� � � � ¤6�E¥ �3� �k�3� � � �6� �6� �3�&� N

F3c3N . � �3� � ¤6�&� � � ¤6�E¥ � �&�3� �6� �3� � �k�3�3� � � � �&�&�3� �k¡��&�3� �  &�3� � � ���&�3� 97�3�k� � � � ��4E�3� � £&�3� � N
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<�� � � � �3� � `<�� � � � �3� � `<�� � � � �3� � `<�� � � � �3� � `
97�3� � �3�&£ � �k�&�3�  3� � �&�3� � �k�3� �3� � ¤6� � � �3�&�97�3� � �3�&£ � �k�&�3�  3� � �&�3� � �k�3� �3� � ¤6� � � �3�&�97�3� � �3�&£ � �k�&�3�  3� � �&�3� � �k�3� �3� � ¤6� � � �3�&�97�3� � �3�&£ � �k�&�3�  3� � �&�3� � �k�3� �3� � ¤6� � � �3�&�

F3N . �i 3� � �3�3� � �G�k� � � �G�¸� �&� ¥ � �&� � �¸�3� �i� � �3� �6� �3�Z�3� � ���3� �3�&�3� � �i� �3�¸©3£&�3� � �i�3�3� � y �3� �3� � � �6� �
�3� �3� �&�3�&� � ���&� ¥ � �3� � � �3� �Z�3�k�&� � �k�&�3� � ��� �&�3� �6� �3�&�k�3�&� �3�3� £3�k�&� � �k�3� � ¤6� � � �3�&�3� � N

R3N 13�G£3� � � � ��� �&�3� � � � �G� �G 3� � �3�3� � �G�3� ¤E�3�&�G�3� � �3� ��� �3� � �&�3£ � � T �3�3�i� �3� �G� �3�k�3� �3� � � ¤6�
�3�k�k�3� � �3� � T �&� � � �k� � � �k� � � �3�3� � �k�&� � � � � �k�3� � ¤6� � � �k�3�3� � � � �3� � � �k�3�3� � ¢ �&©3£3� � �  3� � �E¥ � �&�3� �6� �3� � � N

Y3N . �E�3�3� �&�3�3� ���3£&¶��3� � �3� ��� �&�3� �&�3£3� � ���3�3� ¦3�	� � � � � ¤6�3� � ��� ¢ £ � � � � � �6���&�3�E�3� �3� £&� � ��� ¤6�&� �E���3�
�3�k�k� �3� � � � � �6� �&�3� T � �3�k�3� � � £3� � �3�&�k�3�3� ¥ �3�&�3� �3�3� � � �3� � � ���&�3� � � � �3� �3� � ¥ � �&�3� � � � N

<�� � � � �3� � F3c<�� � � � �3� � F3c<�� � � � �3� � F3c<�� � � � �3� � F3c
Ö £3�&�3� ��� � �3� � £3� � � ¤6�Ö £3�&�3� ��� � �3� � £3� � � ¤6�Ö £3�&�3� ��� � �3� � £3� � � ¤6�Ö £3�&�3� ��� � �3� � £3� � � ¤6�

F3N . �  3� � �&�3� � ���3� �3� � ¤6� � � �3�&��� �3�Z�3� �3�&�3�k£3��©&£3�&�3� ��� � �3�3� � �&�3� � � ¤E��� �3�&� � � ��� ��� �&� ¥ �3� �k� � ���3���k�3� N�k�3� N�k�3� N�k�3� N
99 99��3�C�3� �3� �3� � ��� �3�&�3� �3�Z�3� � ���&�3�C©3£3�3� ��� �&�3��� � �3� � £&� � ���&�3��� � � �3� �C��� � � �3�&�3� � ��� ���3� � ¤6� � � �3�3�C�3�
� �3�k�3� � �&� �6�k�k�3� � �3� � � N

<�� � � � �3� � F3F<�� � � � �3� � F3F<�� � � � �3� � F3F<�� � � � �3� � F3F
-/�3 3�3� � ���3� �k�3� � � � � � ¤6�k�&�3� �3� �&� £&� � �-/�3 3�3� � ���3� �k�3� � � � � � ¤6�k�&�3� �3� �&� £&� � �-/�3 3�3� � ���3� �k�3� � � � � � ¤6�k�&�3� �3� �&� £&� � �-/�3 3�3� � ���3� �k�3� � � � � � ¤6�k�&�3� �3� �&� £&� � �
� � � £3� � � � �k�3� �3�k�k� �3� � � � � �6� �&�3�� � � £3� � � � �k�3� �3�k�k� �3� � � � � �6� �&�3�� � � £3� � � � �k�3� �3�k�k� �3� � � � � �6� �&�3�� � � £3� � � � �k�3� �3�k�k� �3� � � � � �6� �&�3�

F3N <��7 3� � �&�3� � ���3���3� � ¤6� � � �&�3��¡��3� � �3�&� � ��£3�&� � �& 3�&� � ���3� �k�3� � � � � � ¤E�m´ �k�3� N f7«´ �k�3� N f7«´ �k�3� N f7«´ �k�3� N f7«��&�3�7�3� �3� £&� � �
� � � £3� � � � ���3� �3�k�k� �3� � � � � �6� �3�&���3� Y3F �3� � �3�k 3� �k�3�3� � ¢ �3� �3� � � �6� ���3� �3� �&�3�&� � �k�k©3£&�3� � ��� £3� � �  3� � �&�3� � �
� � � � ¥ �3� � � � � N

R3N f7�3�3�3� �3� £3� � ��� � � £3� � � � ���3�3�3�k�k� �3� � � � � �6� �3�&��� � � £3� � �3� � ���&�3� � ��� £3�&�3� � � ��� �& 3�3� � ���&� ¤6�V� �&�3�3� � �
� �3� � �k�3�3� � �E¥ �3� �k£3� � �6� �&�3�k�&�3� � ���3� � ¤6� � � �&�3� N

Y3N . � 97�3�k� � � � ��4E�3� � £&�3� ���&�3� � ���&�3� �  3�3� �k�3� �3�&�3� � ¤E� �6� �3�&���3�3�  3� � �&�3� � �k�3� � ¤6�&� � � ¤E��� � � £3� � � ���&�3� ¦&�
��� � � � �3� ���3�3� � � � � ���&�3�i�3�3� ¤E�3�3� � �­�3� � y �3� � �3�  3� �k�&� � �­�3�3���3� �3� £&� � ��� ¤E�3� � £&�3� ���3� � � ¤6�&� �E���3�
�3�k�k� �3� � � � � �6� �&�3� N
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<�� � � � �3� � F3R<�� � � � �3� � F3R<�� � � � �3� � F3R<�� � � � �3� � F3R
h6� � � �3�k�k�3� � �3� � �3 3� � � � �k�&�3�3� � � � � �k�&��� �h6� � � �3�k�k�3� � �3� � �3 3� � � � �k�&�3�3� � � � � �k�&��� �h6� � � �3�k�k�3� � �3� � �3 3� � � � �k�&�3�3� � � � � �k�&��� �h6� � � �3�k�k�3� � �3� � �3 3� � � � �k�&�3�3� � � � � �k�&��� ���� ��C� � ¤� � ¤� � ¤� � ¤6�3� � � ¤6�k�3� �&�3�3�k� � ��3� � � ¤6�k�3� �&�3�3�k� � ��3� � � ¤6�k�3� �&�3�3�k� � ��3� � � ¤6�k�3� �&�3�3�k� � �

F3N 13�­� �&� � �3 3� � � � �­�&�3�3� � � � � � T � �­£3�&��� �3��� ��� �3� � �3 3� � � � �­�&�3�&�3� �3� � T � �3� � � � £3� � � ��� �k� � � � �3�Z�
� � ¥ �3� �k� � � ¤E��� �6� �3�&�3�3� � N ;6� � ���k� � ���3� � �3� �6� �3� �k�&� � ���&���3� � �&� � �3� ��� �­�3�3� � � � �&�3��� �6� �3�&�3�3� �
� �3� �&�3�&��� � � � �3� �3�3�3� �3� ¤E�3�3� �3� �E���3� �&�3�3�k� � � T �3� � � � £3� �3�&�3��� ¦3��� ��� � � �3� � ��� � �&�3��� �k�3� �&�3� � ��� �
�k�3�3� �3� �	� ¥ ¥ � � � �&� � �	�3�	� ¥ ¥ � � �3� �	�3�3��� �E� �3�&�3� £&�3�3� �k�&� � �	�&�3� ¥ � �3�E� � � � � £ �6� �&�3�3� �%�3�3� � ¢ ;6� � � T �&�3� ¦&�
� � � � � ¤E�3� � �m� ¢ �&�3�3� � � �V�3�&�3� ��� � �3� � �3�Z�3� � �3� � �m�& 3� � � � � ¤E�C¥ � � � � � ��� ��� �3�&�m�3���3� �3�3� �3�k�Z� �6� �&�3�m�
� � � £3� � � � � � �3�3� �3�&£3� � � N

R3N . �� 3£&�3�&� ���3� �3�&�3�k� � �
�3���&�3�3��� �&� � � �
�3��� �3� � �
�&� ¤E�
�3� � �3� �
�3� � �3� �k� �3� � �
� �
� �&�3� �&� �6�
� �3�
� �
 3£&�3�&� �7�3� �&�3�3�k� � �k�E¥ � �&�3� �6� �3� � ���&�3� � �3� � � ���3� � �3� �&�3�3� �3 3� � � � � N

Y3N 13���3� �3� � � �6� �&�3�V�&�m�V� �3� ¤6� �6�V�&�m�3� �3�&�3� �m� �3�&� ¤6�3� £ � � � �7�3�3�7�3£&� � �m�3�&¤6� � � ���3� �3�&�3�k� � �3l
¥ � �3�&� �6� �3� � �ª�k�&�3� �&� � �ª� �3�3� � � � �3� ���3� � ¥ ¥ � � �3� � �ª�¨�3��� ¥ ¥ � � � �3� �E�ª�3�V¥ � �3� �3�3� � �ª�k� � £3� � �6� �&�3�
�3�3� � ¢ � � � � ¤6� � �k� ¤6�3�� ��� ��� �3� � �6� �3�&�k�3�3� � �3 3� � � � � ¤6� ¥ � � � � � � N

^VN . ��� �&�3� �3� � �3�3�Z�3� � �m�3�3�V &£3�&�3� �	�3� �&�3�3�k� � �V�3�3�7� � �3�3�3� �V� �&� � � �V�3��� �&� � �m�m�&�3��� �3� � � �m�3�
� �3� �3�&�3� �& 3� � � � � T �&�3� � �_� £&�_�k�3� � � �Z�_�&�3�3� �&�&� �6� �3�&� T �&�_�3� � �3� �3���3�2�3� � ¤6�&� � � ¤6���3� �3�&�3�k� � �
�3�3� � ¢ ;E� � � N

a3N . �C�3� � ¤6�&� � � ¤6���3� �3�&�3�k� � ��¡i� �3�&� � � �i� ��� �&� ¥ �3� �k� � �i�3� � �i� � ¦3�3�Z�i�3�C� £3�/�Z�3� N ;��3� � �&�3� � ���3�
�3� �3� �&� � ��� �&�3�3� �3�k�3� � � N

<�� � � � �3� � F3Y<�� � � � �3� � F3Y<�� � � � �3� � F3Y<�� � � � �3� � F3Y
n/�3�3�&�k�3� � � � �3� ¤6�k�3�3�/� ��� �&�3� �k� �k�3� � ¤6� � � �n/�3�3�&�k�3� � � � �3� ¤6�k�3�3�/� ��� �&�3� �k� �k�3� � ¤6� � � �n/�3�3�&�k�3� � � � �3� ¤6�k�3�3�/� ��� �&�3� �k� �k�3� � ¤6� � � �n/�3�3�&�k�3� � � � �3� ¤6�k�3�3�/� ��� �&�3� �k� �k�3� � ¤6� � � �

F3N 87�3�� 3� � �&�3� � �
�3���3� � ¤6� � � �3�&� T � � �
� ��� �3� �k� �3���3��� �3�Z�3� � �3� �E�
� ¦&�
�3��� �3� � � T ¡
� � � � � � � �
£3��¥ �3�&�3�
�3�3� � � �3� ¤6���3�3�6� ��� �3�&� ��� �k�3� � ¤6� � � � T �&�3�3� ¦3§��&�3�6� ���k�3�3�3� �3� �3� �3�3� ��� ¦3���&� � � �&�3�&�V¤6�3� � ¥ � � �3� � �
�3£3� �&� � �	� ¢ �3� �3� � � �6� � T � �%� £3�%�3�k�k�&� � �3� �	�&�3�i�3� � � �	� £3�&�3� �3� �	� � � � �	�&�3�V� �3� � �i�3�3� � � � �3� �	�&�3� � �
� �3�3� ��� �3� � �3� � � �3� � ¤6� � � � N

R3N .k�3� �3� � � ¤6���&�3�2n/�&�3�&�_�3�2� � � �3� ¤E�_� �3�&�_� ¥ ¥ � � � £&� � �2� �3��£&�_�&�3�&�3� � � �_�3� � ¤ ¤6�&�3� �k�3� � ���3�3�
h6�3�3� � � �3� � ��:��3�&�3� �3� �E¥ � �&���3� Y&c �&� ¤6�3�Z 3� �k�3� � � �3� � £&���&�3�&� N
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<�� � � � �3� � F ^<�� � � � �3� � F ^<�� � � � �3� � F ^<�� � � � �3� � F ^
<�� � �3� � �3�k�&� � � T ¤6�3� � � �6� �3�3�<�� � �3� � �3�k�&� � � T ¤6�3� � � �6� �3�3�<�� � �3� � �3�k�&� � � T ¤6�3� � � �6� �3�3�<�� � �3� � �3�k�&� � � T ¤6�3� � � �6� �3�3� ��� � �3� �3� �3�  3� � �&�3� � ���� � �3� �3� �3�  3� � �&�3� � ���� � �3� �3� �3�  3� � �&�3� � ���� � �3� �3� �3�  3� � �&�3� � �

F3N ;E� � � ��� � � �3� �k� �&���3�3� Y3c � £3�3� � ���3�/� � �3� � £&���3�&�3��¡i�&�3� �  3�3� � � ��� y �3� � �3� � �3�Z�3� � ���3�3�C 3� � �&�3� � �
� �3� �&�3�&��� �k�3� �3� �3�&£3� �k��� ���&�3� �k�k�3� � ¤6� � � �k�3�3�/� �k� �3� � � � ¤E���&�3�3� � ¤6� �6� �3�&� N

R3N 13�k¤6�3� � � �6� �3�3�E�3�E 3� � �&�3� � ��� �&�3���&�3� �  &�3� � � ���3�3�E�k�3�3�E��� �3��� ���3� �&� �&�3£3� ���3� � ¤6� � � ���&�3��� �
 3� � �3�3� � �
�3���3� � ¤6� � � �3�&� N 8��3��� �3� ���3� £3� �3�&� �E�
�3£&¶
�3� � ¤ ¤6�3�&�3� �
� ��46� �3� � �3�&� � �
� �3� ¤6�
� � � � ¥ � � ���3�3� � �
�3� � �k���&�3£&�3�&� �6�k�&�3� 97�3�k� � � � �k4E�3� � £&�3� � N

Y3N <Ó� £3� ���&�3��h6�&�3� � � �3� � ��:2�&�3�3� �3� ���&�3� � �&�3���&� � �3� ���3� � �&�3� � ��¤6�3� � � �6� �&�3��� �3�k�&�3�3� � � � ¤E�
�3�3� � y �3�k 3� � �
�&�3� � �
� � �3� � �
� N 4 N e N � �&�
�3� � � £3� � �3�&�
�3�3� � �
£3�3� � �
� ��� £3��� � �3� �6� �3�k�&� � �
¡�¥ � � � � � �
�3�3�
¥ � �3� � �3�&�3� �3� �k�&�3�3� � � �&�3�3� �3�&�3 3� � � � ¤ ¤6�3� �k� �&�3� �k�& 3 3� � �3� � �3� � � N

^VN 97�&�
� �
� � �3� � ���k�&�3�3� � � �
�3� � £3� �3��� �3�k�Z� Y � ��£ � � � � � �6�3�&�
� ��� � � �3� � �6¥ � �&�3� �6� �3� � �
�3� � �&� � �&�3� � �
�3�3� � � � £3� � � � ���3� �3�k�k� �3� � � � � �6� �3�&�k�3�3�/� �3�3� � ¥ � � ¦3�E¥ � �&�3� � � � N

a3N 13�7¤6�3� � � �6� �3�3�&�3�3�E�&£3� ¤E� ���k�&�3�3� �3� �3£3� � � � � �&�3� � �3�&���3� �3�&�3� � �3� �3� � �&� � � � � ¡ �3� � � � £3� � � ��� �
�3�3� �3� � �3� � �k� �&�3�3� � £3� �E¥ � �3�&� �6� �3� � � N

P3N h6�&�3�Z¤6� � � � � �%�3� �E� � �3� �3�E�&�3� � �	�&�3� � � �&�3�	�&�3�E� �3� � �&£3� T �&�&�3� ¦&§k� � ��� �	�&�3� � � �&�3�	�&�3�E� �3� � �3£3�%�
©3£&�3� � ���3� � �3�Z�3� � �3� �E�k�6¤6� � � ¤6�3� � � N

p3N f�£3� �3� � �Ø� y £3� � � �k�Ø�k�&� �Ñ�3�3� � y �3� �3� � � �6� �ª¥ � �&�3� �6� �3� � �Ø�&�3�Ñ�&�3� � �&�3�Ñ�3� � �3� �Ñ�&�3� � � � � �
�3� � ¤ ¤6�&�3� �k�&� � � �3� ¤6�3� � � �6� �3�&���3�  3� � �&�3� � � T � �3� ¤E��� �3� � �3� � � �6� �3�&�3� � �&���k� � � ¤E�3� � N

]3N ;6� � � �ª�3� �3� ���3� �3� �3���3�3� � ¢ � ¤ ¤6�&�3£ � �ª�&�3� �  3�3� � �6� �&�3�ª�&�ª�3�3� � �ª�3�3��97�3�k� � � � �ª4E�3� � £&�3� �ª�
�3� � ¤ ¤6�&�3� �k�&� � �&�3�&�3� � �3� � �3�Z�3� � � �7¤6�3� � � �6� �3�&� � �3�&�
� � ¤6� � � �&�3�&jk� �3� � � �3� � �3�3� � � . � ¥ � �&� � � £ � � £3� � �
�3�3�6-/� �3� �3�3� � �6����©&£3�3� � ���3�3� � y ;6� �3�&�3�k� ����n/� �&�3� �E���3�3�2� ¢ �3�&�3� � ¤6� �6� �3�&� NVÖ £3�3� �3� ���&�3� � £3�&�
� �3�k£3�3� � � �6� �&�3��� � � �3� ¤E�3�&�3���3� � � � Y&c �3� �3� �3�
�&�3� � ���&� � ���3�
� � � � ¤6� �k�&� � ���&�3�
�3�3� £3�k�&� � �
� �3� � �3 3� � ��� �3�3� � � � ��� £3�C� � �k 3� �m�3���3� � � ¤6���3� �3� � ��� ��� £3�&�3� � � ��<��k�k� �3� � � � � �6� �&�3�C¤6� �3� � �3� � � T � �
� �3� � � � ¤6�k�&�3� �  3�3� �k�3� ¤E�3� � �k�3� �3� £ � � ¤E� N
87�3��� �3� �m� ��� £3���3� � y ;6� � ��¤E�3�&�3�&�3��� � � ¦3� �3� � ��� ¦3� �3� � �k�3� � ���m�3�&� £3�k�&� � � �6� �&�3��� � � �&�3� � � � ¤E��� �
� £3�&�3� � � ��� �3� �k� �3��� �C� � � �&�3�&��� �3� �3�3� ��� � �3���3� � ���3� � ���3�C� � � � �6� �3�&���&�3�3� �C� � �3� � � T � ¦3��� y ;6� � ��¡
� �3�&£ � ���E¥ �3� �3� � �k�6� � �3� �Z� � � �3� �k�3� � � � F3c �3� �3� �3� �&�3� � � � � ¤6� �k�3� � �k�3�3� � ��� � � ¦3� �3� � � N
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<�� � � � �3� � F3a<�� � � � �3� � F3a<�� � � � �3� � F3a<�� � � � �3� � F3a
;6� �3� � � �6� �k�3� � ¤ ¤6� � �3� � �k�k�3�3� � � �3�&�k�3� � ¤ ¤6� � �3� � �;6� �3� � � �6� �k�3� � ¤ ¤6� � �3� � �k�k�3�3� � � �3�&�k�3� � ¤ ¤6� � �3� � �;6� �3� � � �6� �k�3� � ¤ ¤6� � �3� � �k�k�3�3� � � �3�&�k�3� � ¤ ¤6� � �3� � �;6� �3� � � �6� �k�3� � ¤ ¤6� � �3� � �k�k�3�3� � � �3�&�k�3� � ¤ ¤6� � �3� � �

F3N 87�3��� �3� ��� ��� £3��� y �3�3�3� � ¤E� �6� �&�3���&�3� � ���3�3� �  3�3� ���3�3�� 3� � �&�3� � ���3���3� � ¤6� � � �&�3���&���3�3� � ���&�3�
jk� �3� � � �3� ���3�3� � ��. � ¥ � �3� � � £ � � £3� �����&�3�C-/� �3� �3�3� � �C�&�3��� � � �3� ¤E�3�&�3���3� � �k���&�3� � ¢ � �3� �6� ���&�3� � ¢ �3� �3� � � �6� �
� £3�7� ��� � �3� � ��� �7� � ¥ �3� � � � �����&�&��� � ��� � �3�&£ � ��� �&� �3� �k� �3���3� P&c �3� �3� �3�7�3�7� £3�7�3�7� �3�k�k� ]
�3�3� � y �3� � � � �3� � p3T � �&jk� �3� � � �3� � �3�3� � � . � ¥ � �3� � � £ � � £3� � � �&�&�&-/� �3� �3�3� � �&�&£3¶ �&£ � �3� � � �6�3� � �&�3�E�&�3� �3� � � �
©3£&� � � � �Ø�Z�3� ��� y �3� �3� � � �6� �Ñ�3� � ¤ ¤6� � �3� � �Ø�&�3�� 3� � �&�3� � �Ø�&�3� �  &�3� � � �Ø�&�3� � y <�£ � �3� � � �Ñ46�3� � £3�3� � T
� � �k� � � � �3�k�&� � ���&�3���3�&�3�C�k�3� ���&��£3���3�&�3� � �3� � �k���&�3� � ��� �&�3� ���3� � ¤6� � � ���3��� � �3� � £&��� �3�3� � �3� � T
� ¤ ¤6�3� �
�&�3��� � �k� � ���3�3� � �
�k�3�3�3� �3� �
� �3�&� �
�&�3� �3� � �3� � � T � ¤6�
� � � � � � � ���3��� �3�3� �
�& 3 3� � �3� � �3� � �
�
�&�3�
� £3� � � � � �  3� � � �3� � �Z�3�&�3�&���k�&�3�&�3�k�&� � �E¥ � � �6� �3�&�3 3� � � � �Z�3�&�3� � �3� � �k� N
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� �3�3� �3� � � � ��� � �3�3� � � �3�&� �3� � ¤ ¤6� � �3� � � �&��� �7� �3�&� �3� ��� �3�3�&�3� � � ��� ���3� � � � �3� � �3� �3�3� £3�3�3�&� �3�k�k� F
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<�� � � � �3� � F3P<�� � � � �3� � F3P<�� � � � �3� � F3P<�� � � � �3� � F3P
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�3� � � � � � � �&� � � £3�
� � � � � ¤E�3� � � � ��¥ �3� �&�3�3� � y �3� � �3� � �3�Z�3� � � T �&�3� � � � � � � �3� � � �&�3�
���&�3� ¤6�3� � �3�k�&� � � N

R3N 13¢ �&� � � � � ��¡��3� � �3� � � � ��©3£&�3�&�3��� y <�£ � �3� � � ��4E�3� � £&�&� � T � �&�3� ¤6� �&£3� � ��� ��� �&�3� �&�3���3�3�E� � �3�3�� � T � �
�3�& 3� � �3� ���­� �­� £3� � � � � �&� �E�­�3�Z£3��� �&�3�&�3�	� � � �3� ���3� £3� � �3� � � T � � � � � ¤6�­� �­� �&� � �­� �3�k�3� � �&� �6�
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� � � � � �3� ���3�6�3� � � � � ��� ��� £3���3� ©3£3� � � �6� �&�3��¡�� � � � �3�&�3� � ���&���&�3�3� ����� �3�&�3� �6� �3�3� T ¡
�3�3� �3� � �3� � �k� ¦&��� y �3� � �3� � �3�Z�3� � ��� � �k�3� �3� �&�3£ � �k�3�k�&�3�&�3� � � �k�&�3� �  3�3� � �6� �3�&�k�3� �3� � � � � � �6� �&�3� N

^VN 13¢ �3� � �3� � �3�k�3� � �ª�3���3� � � � � � T � £3� � �ª 3�3� �ª�3��� �3�&�3�&�¸�&�3� £3�k�3� � � �6� �3�&� T �3�ª� £3�&�3�ª�&�
�3�&�3� � � �6� �&�3���3�3� � �
�&�3�&�3� � � �
� � � � � � £3� ��� �&�
� �k�3£ � � �6� �&�3���3��� � � �3� � � � ¤6�
� �3�3� � �3� ���3�� 3� � �&�3� � � N <	� �3�
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�
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�3� � � � �k�&�3� �3� � N

<�� � � � �3� � F3p<�� � � � �3� � F3p<�� � � � �3� � F3p<�� � � � �3� � F3p
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F3N 1&�i� � � � �3� � � �3�&�i� �&�3� � � � �i�&�3�/�k� � �3� � �3� �i� � � � �3� � ���3���3�3� � �i�&�3�/� �3� � � �3� �i���3�/�3� � � �C� ¤6�&� � £&�3� �
� �3� �3� � � � � � �3�3� � ��� � � � �3� � � �3�&���&�3� � ��� �3�k�k�k�3� ¤6£ � �k�3� � y ;6� � � N

R3N <��V� �&�3� �V�3�3� � y �3� � NZF3T � N2`3]&]3T �&�3� � �m� �&�3�&� R3p&N F&R3N R&c3c&P3T � NZR3`&P3T � �V�&�3�3� � � ���3� � y <�£ � �3� � � �
46�3� � £&�3� �	� �E� � � � �3�Z���&�3� � �k� �3� �3� �3� � ���k� � � ���3�E� £3�E�3� � y �3� � N7p �3�3�%�3�&� � � � ��� �&�3� � � � � � ¤E� p �&�3�3� � �
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F3`&`3p3T � N7R&p3`&N 13���&� � � � � ��� �3�&��� � � � �3� � ���&�3� � ¢ � � � � � £ � ���3�6� � �&�3� � ��� ¦&���3�3� � � � � ��� �6� �3� ¤6� �6� ���3�
� �3� � ���k�3�3� �3� � ��� � ¤6�3� � �3� �6�3�6� �3� �3� � ���k¥ � ¤6�3� ���&�&�6�k�3�3�&� � �k��� � � � � £ � � N -C£ � � ��� ���&� � � � � ���3�
� �3�k�3� � �&� �6�Ò�&�3� � ¢ <�£ � �3� � � �Ò4E�3� � £&�3� �Ò�3� � ¤6� � � �Ñ�&�3� � ¢ �3� � � � �3� � F&Y �3�3� � �Ñ� �3�&�3�Ò� N_] ^&� ` ^VT
� �3� ¥ � £3� � � �&�3�	� ��� �3� � � ¥ � £ � � � ¥ �3� �E�&�	�3� � � �6� �3�&�	�3�3� � �	�3� � �3�&�3� �6� �3�3� T � �&� � � �  &£ � �%��©&£3�&� � �	�3� � � �
�3� � ¤6�&�3� �&� � � T �3� � � � � �3�k�&� � ���i� �3�3� � � � � �3�Z�3� � � T �3�3�C 3� � �3�3� � ���&�3� � �ih � � � ���3�&�3� ¦&§��3�3� � ��� �3�k�k�
� � � ¤6�3�3� �3� � �2�&�_�3�&�3� � �6� �&�3�2�3�2� �3�&�3 3� � �3�k�&� � �_�3� � � � � � � � T � �i� £ � � ���_� �_�3�3� � � T �3�_� � � �3� ¤6�&� � �
¥ � �3�&� �6� �3� �&�3�3� � � h � � � � T � ¦&� �3� ¤E�3�&� � ¥ ¥ � £3� � � � £3�&� �3� � � � � ¥ � £ � � � ¥ �3� � �3� � �3� � �3� �3� � � � � -C�3� �3� �3� � �
�3�3� � �ih � � � �i�3�/� �&�3� �/�3�3� � ���3� � �&�3� � �6� �3�3�/�&�3� � �i� �&�3�&� R3` � � � �3 3� � F3`&] ^7T � N6p&R3c&T �i� £3� � �3� � � ¤E�
�k�3�3� ¥ � � � �6� �3�3� N

Y3N 13�
�&� � � � � � � � � � �3� � � � �7� � �3�k� � �
� �&� �3� ¤6� �6� �
�&�3�&� �3� � � � �3� � �3� � ���&�3� � �3� �&�&� ¤6�&�3�
� ¥ ¥ � £3� � �
�3� � ¢ � � � � � £ � �
�3�E� � �3�3� � � T �3�E� £3�E�3�E� �3�k�k� R3T � �3��� �	� �&�3�&� �6�	�&� � ¤6� � � �	�3�3� � �	�3� � �&�3� � �6� �&�3�E� � � £&� � � ¤6�	�3�3� � �
� �3� �3� �3� � ��£&�3� � � N

^VN 97�3�Z£3�&©3£&� T �3� � � ��� � Y&F �3� � �3�k 3� ���3�C� � �3� � £&���&�&�3� T � £ � � ��� ���3� �3� �&� �6���&�3�C� �&� � ��� �3� � �&� � �
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� �3� � � �3� �k�&�3� � y <�£ � �3� � � �k46�3� � £3�3� �k�3�3�/� y � ¤E�3� � £&�3� �k�3�k� � � � �3�&��� ��� �&� � �k� �3� � �&£3� N

Y3N 1&�
� � ¤E�3� � �3� ��� �&� � �3�&�3�&�3� T � �3�3�� � � T � y � �&�3� � � �6� �&�&�
�3� � ¤6�&� � £&�3� � ¤6� �3� �3� ���3���&�3� � � �3� �6� �&�3�����3�3� � �
� �k�3£ � � �6� �3�&�_�3� � ��� �3� � �3 3� � � � ��� �&�3� � �3� ��´ ¥ � £ � � � ¥ �3� �_��� � ¥ � £ � � � ¥ �3� �3« T �3�Z� �&�3� �Z�&�3� � ��� �3�&�3� R3`
� � � �3 3� � F&`3] ^VT � NVp3R&c ��� £3� � �3� � � ¤6���Z�3�3� ¥ � � � �6� �&�3� T ���3�3� � ���3� � �3�3� � �6� �3�3�6�3��� £3���3��f��3� � � � �
� �3�3� � � � � � ¤E� p �&�3�3� � � F&`3`&p3T � N&R3p&`3N

^VN 13��� � ¤E�3� � �3� �7� �3�&��� � �3�&�3� �&�3� � �3�k�&� � ��� �3�3� � � � � � ���3�3� � ¢ �3�&�3�3� � � ���3� �3� �&�3� ���3�7� �3� � �����&�3�
�3�3� � � � �3� � �3� �3� � � � � �k�3� � �k�k�3�3� � ¢ � � ¤6� �k�3� � ¢ � � � � � £ � �k� �3� � � �&� � N

<�� � � � �3� � F3`<�� � � � �3� � F3`<�� � � � �3� � F3`<�� � � � �3� � F3`
g��3� � �3�k�&� � �g��3� � �3�k�&� � �g��3� � �3�k�&� � �g��3� � �3�k�&� � �

F3N . � ¤6�3� � �3�Z�3� � �	� �3� � � � £3� � � �	� y £3� � � �k�Z¥ �3� �	�&�3� � y �3� � � � � � T � �3�3� � � � �&� � �i�3�3� � � �3� ¥ �3� � �k�&� � �i�3�3� � �
� �3�k�k��� � � � �3� � �k�3�3� � �k� �3� � �k�3�3� � y ;E� � � N

R3N :2� �&� �3� �3� � � � � �&�3�3� � � � � � � �&� � � �3�&� T � � � �3� �3�&�&� �3� � �3� �3� T ¤6�3� � �&�3�
�3� � y � � � � � £ � � � �3� � � �3� � � � � �3�k�k�
� � � � �3� � �k�3�3� � �3� �k� �3� ���&�3� �k�&�3� ¥ � � � � � � �3�&�3� � �3� � �3� �3� � �3� ¤E�3� �6� �3�&�3� � N
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<�� � � � �3� � R3c<�� � � � �3� � R3c<�� � � � �3� � R3c<�� � � � �3� � R3c
g�� �3� � �3� �E��� £3� � ��� � � � �3� � � �3�3�k�&�3� � �k�3� � � � � �g�� �3� � �3� �E��� £3� � ��� � � � �3� � � �3�3�k�&�3� � �k�3� � � � � �g�� �3� � �3� �E��� £3� � ��� � � � �3� � � �3�3�k�&�3� � �k�3� � � � � �g�� �3� � �3� �E��� £3� � ��� � � � �3� � � �3�3�k�&�3� � �k�3� � � � � �

F3N . �%� �3� �3�&�3� �& 3� � �i�3�3� � y £ ¥ ¥ � � � �	� �3�k�3� � �&� � �Z¤6� �3� � � T �&�3�%� � �k� � �%�3�3� � �	� £3�i� � � � �  &£ �6� �&�3�%�	� � � � �	� �
�3�3� � �&�3�3� �m� £3�m� �3� �&�3�3� �3 3� � � � � T � ¥ ¥ � �3� ¦&§m� y �3� � �3� � �&�k�3� � � T � �m� � � � �3� � � �3�&�m�&�m� �3¤E�3� � �3�Z�3� � �
�3�3� � �k�3� � � � � �k� ¤ ¤6�&�3�&�3�&�k�3� �3� � �3�k�&� � �k�3��� � � �&�3� �3� �k�3� � � N

R3N 97£3� � T � �&�3� � � � T � �
� £3� � �&�3� �
�3�3� � �
�3�3� £3�k�&� � � �6� �3�&���3���3� � � � � �
� ¦3�
¡
� �&�3� �3� ¤6� � �
�3�3� ��� � � ���&�3�
�3� �k�3�&���3� �3� � �3�&�3� N

Y3N . �3� �3� �&�3�3� �3 3� � ���3�&� £3�&�3�3� �3�k�k� F � � ¥ �3� � � � ��� £3� � � � �3�3� � � �6� �6� �3�&� �3�3� � � �&� � � � � � �3�3� � ¢ <k£ � �3� � � �
�3�&�3� ¦&§¨� £3� � � � �k� �3� �3� � £3�Z£3� ���¨� � � � �3� � � �&�3���3�3� � � �&�3� � � � �3���3�3� � �&�3� � ¦&�¨� �3� � �6� �3�3� �3�
h6�3�3� � � �3� � ��:��3�&�3� �3� � T � ¦&�k�3�k�&��� � ¥ �3� �k� �6� �&�3�k�3� 46� �3� � �3�&� � � N
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<�� � � � �3� � R3F<�� � � � �3� � R3F<�� � � � �3� � R3F<�� � � � �3� � R3F
n/�3� �k� �6� �3�&�k�3�&�3� � � �k�3�3�&�3�n/�3� �k� �6� �3�&�k�3�&�3� � � �k�3�3�&�3�n/�3� �k� �6� �3�&�k�3�&�3� � � �k�3�3�&�3�n/�3� �k� �6� �3�&�k�3�&�3� � � �k�3�3�&�3�

F3N 13���3�&� � � �&�3���3�3� � �m£&� � � � ��� �V� � � £&��� � � � � ¤E�3� � ��� ��¥ �3� �V�&�3� � y � �k�3�3�&�&� T �3�3� � ��� � ©3£3� �3� �6� �&�&� T
�3�3� � y �3� �3� �3� �6� �3�&���k�&�3� �&�3�&�3�k�&� � � N

R3N n/�3� �k�&�3��� �k�&�3�&�3��� £3�3� �6� � �&� �6� �3�Z�3� � �E�3�6� �3�Z�3� � �3� �E���&�3� � ¢ �3� �3� � � �6� ��� ��� �3�k�k���3� ¤E£ � �
�3�3� � ¢ <k£ � �3� � � ���3� � � �&�3� � �3� � �3� � �3� �k� �&� � � � �� 3�3� ���3� � ��� �&�3�&� T ��� �&� � � � � � �k���6¥ � �3� � ���3� �& 3 3� � �3� �6� �3�3�
�3� £3� � �3� � �3�Z�3� � �k�3�3� ¥ � �6� �&�3� � � N

Y3N :2� �3� �k�3�3�3�3�3�&�3���&�3� � �3�&��� ���3�3� � £3��� �3� ��� £&�3�&� �3� ��� y �3�k�k�3� � �3� ���3�&�3� �3� � �3� �6� �3�k�&� � �3�3�3�
� � �3�3�3� � � �3�3�� �3� � �3�  3� � �&�3� � � N

^VN :2� � � �k�&�3�&�3� � � � � ¥ �3� � � � �3�&�k�3� � ¢ �3� �3� � � �6� �6¥ � �3�&� �6� �3� � �k� ��� �3� � �3° ¥ �&�3�&���&� � � �6� �3�&��©&£3�3� � � � �3� � � � ¤6� Ô
�3«

 
�i£3� � � � ���3� � �3� �&�3� � �3�k�3� � �i� � �3�3� � � � �i� �i�3� Ùi�3� �3� � � �6� T �3�3�7� �i©3£&�3� �/� ¢ � �k�3�3�&�3�
�3£&¶¨�3� � �&�3�&�3� � � �¨�3� Ù¨�&�3�3�
�3�3� ¦3�¨� �¨� �&�3�&�&�k�3� � �
�3� ¤E�3�&�¨�3� � �3� �
� �3�k£3�&©3£&��� �3� � �&�3£ � � �&�3� � � �k� � � �3�3� ¥ �&�3�3� �3� � �3�&�3� � � �3�3�C�3�&�3� �3� �3� � � �6� �3°

 3«
 
��£3� � � � �m�3�3�
� �m©3£&�3� ��� � ��� �&�3� � �&�3�&� �& 3� � � T �3� � ��� � �3�&���3�V�3� � � � £3� �3� ��� �
� �3� � � �3£3� � �®�&�3��� �3� ¤6� �6� � T �3� � £3�Z�3� �®� �k�3�&�3�3���¯� �3� � � �®�3�3� � ¢ �3� �3� � � �6� �
� £3� � �3� � � ¤E�3°

� «
 
��£3� � � � �k�3�3�C� ¥ ¥ � � � � �&�k�3� � � ��� �3� � � �3£&� � � ¤E���k� � � �3� � �3� � � T �3�3�/� ��©&£3�3� � � ¢ � �Z�3�&�3�&�
�3£&¶_�3� � �&�3�&�3� � �2���3� Ù��3� �3� � � �6�2©&£3�&�3�&�_� �246� �3� � �&�3� � �_�&�3� � y ;6� � ���_� £3�
�3�3� �&�3� � � �&� � � � �3�&�3� � � � � �&�3� �&� � � � � � � � � �&� ¤E�3�3� �&� �6� � T � �3�k£&�3©&£3� T �&�3�
£3�k�3�3� � �&�3�k�&�3�k� £&�3�3� � �3� �k�&�k£3�E� � � �3�&�3� � N

a3N 97¦3� £3� �
� �&�
� � Y3F �3� � �3�k 3� �
� ¢ �3� �3� � � �6� ��¥ � �&�3� �6� �3� � ���3�3� � £3�
� �k�&�3�&�3�
�&£&¶
�3� � �3� �
�3� � £3� � ���
� �3� � � �k�3�3� � ¢ �&� �3� � � �6� ��� � �&�3£ � � N

P3N 1&���3� ¥ ¥ �3� �&� �6��� ¦&��� � � £3� � �&� � ��� ��� �3�k�k��� � �3� �6� � � ���3�3�7� � � �&� � � � ¤6�7� �3�3� � �3� �7�3�7� �&�3� ����� �
� �3�k�k��� �k�&�3�&�3� � ��� �3� � � � £3� � � �k�3� �3�&�3�k� �k�3� � �&�3� � N
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p3N f7£3� �3� � ��� ���&�3� � � �&�3� T �&�3�i� �­�3� �3� �3�&£3� ��� ��¤E� ���3�k�3� �3� � � �3�Z�3� � � T ¤6�&�3�&�3�&���3� � £&� � �
�3� �3�&� � � �6� �&�3�E�3�E� �k�&�3�&�3� N 13�	�3� �&�3� � � �6� �3�3�E�3�E� �Z�&�3�&�3�	�3�3��� �	©3£&�3� �E�&�3��� �%¡��&�3� ¥ � �6� �3�&� � �
� y �3 3 3� � �&� �6� �&�3�Ó�3� � � �Ò� � � �3� �k� �3�Ó�3�3� � y �&� �3� � � �6� ��¥ � �3�&� �6� �3� � �Ó�3�3� �3�&�3�&�Ò�Ò� �3� � � � £3� � � �&�3�
�3� �&�3�3�k� �k�3�  3� � �3�3� � � N

]3N 1&�
£3� � � � �
� �k�&�3�&�3� � ���
�&�3���3�&�3� � ���3� � � �
� �
� ¦3� £&� £3� �
�&�3� � ¢ �3� �3� � � �6� �
� �3� � � � £3� � � �&�3�
��� �3� � �3£3�
�3�3� � � ¤6� T � ©&£3�3� � � �3�&��� �3�Z�3� �3� � � � ��� �k�&�3� � � ¤6� � �k�&�3� � �k� � � � �k�3� � � � �k�&�3� �3� � N

<�� � � � �3� � R3R<�� � � � �3� � R3R<�� � � � �3� � R3R<�� � � � �3� � R3R
<�� � £&� �6� �3�&�k�3�&�3� � � �k�3�3�&�3� �3� � �&�3� �<�� � £&� �6� �3�&�k�3�&�3� � � �k�3�3�&�3� �3� � �&�3� �<�� � £&� �6� �3�&�k�3�&�3� � � �k�3�3�&�3� �3� � �&�3� �<�� � £&� �6� �3�&�k�3�&�3� � � �k�3�3�&�3� �3� � �&�3� �

F3N -/£ � � �/�3� �/� � � �/� �3�Z�3�3� � �3� � �/�3�&�3� �/�i� �3� � � �¯�3�3�/ 3� � �3�3� � �i� �3�&�i� �3�3� � � � � �/�3�3�/� �3� �&�3�3� �3 3� � �/�3�3�
� �3� � � ���3��� �3� � ��´ �3��� £3�V�3� � y �3� � �3�&� � � Y « T £3�3� � �3�k�&� � ���3���3� � ¤ ¤6�&�3� �k�&� � ��� ¦&���&£ � �3� � � �6�3�&��� �
� �3�3� � T �3� � �Ë� � � £ � � £3� �Ë�3�k�k� �3� � � � � � � ¤E�Ë� �3�k�&� � �3� � �Ë� ¦3�Ë�3� � ¤ ¤6�&�3�Ë�3� � �Ë�3� � £&� �6� �&�3�
�3�3� � ¢ � �k�&�3�&�3�k�3� � ¤6� �6¤6�3� � ¥ � � ���&�3� � ��� �3�&�3� �3� � � �E¥ �3� �k�3� ���&�3� � ��� �3� � � � ¤E���&�3� £3�Z�3� � � �6� �&�3� N

R3N :2� �&� � � �&�3��� £3���3�&� �3�k�k� F � ¦3�
�&�3�
� � �&�3�
� � � �3�&£ � ��� �3�&�3� �3� �&�&�3�&� �&� �&�3�3� �3 3� � �
�&�3� � � � � � £ � � £3� �
�3�k�k� �3� � � � � � � ¤E��� �3�k�&� � �&� � ��£3�&�6¤6�3� � �6¥ � � � ��� �3�3� � � � �3� ��� �&� �6���3� � � ���3� � �3� �&�3�&� �& 3� � � �3�3� � �3� � � �
�3�6� �3� � �Ø� ���3� �3� £&� � ��� � � �3�&�3� �3� � � � T � �&�3��� � �k�3� � �6�&�3� � ��� � �3� � � T �3� � �3�k�3�&�&�3� � �E�&���3�&�3�3� � � �
� �3� � �6� �&�3���3�246� �3� � �&�&� � ���_�3��h6�&�3� � � �3� � �_:��3�&�3� �&� � N . �246� �3� � �3�&� � � T ���3�3� � £3���3�3� �3�&�_� �
h6�3�3� � � �3� � ��:��3�&�3� �3� � T � �&���Z� � � ¤6� � �k�3� � ¤ ¤E�3�3� �k�&� � �k�3£&¶k�3� �3� �&�3� ��� ¦3�k� y � � � �k�3 & 3� ��� �3� � � N

Y3N f7�3� � ¢ �3� �3� �3�m¡m�&� � �m�3� � � �6� �m� � � � � � �m�3�V97�3� � �&�3� ���3�3�V57� ¤6� � �3� �V�3�3�V97�&� � �V�&�m�3�V97�3�k� � � � �
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�3�3� � �&�3�3� ��� �&� � � � ���3�3�6� �3� ¤6� �6� � T � ¤ ¤6�3� ���&�3�2�&� � � � � �3� �6� �&�3��� �&�3� �3� � ���3�
� �3�3� �2�3���3� � �3�&� � �6� �3�3�2� �&�3�3� �3�k�3� � �3� �2�_�3�2� �&�3�&� T �_� �3� � �3�k�&� � � � � � �3� ²
� �3�k�k�3� � ¤6� � � �k�3�3� � �k�3�3� �Z� � � ¤6�E¤6� �3�&� � � N

R3N 8��3�C� �3� ���3�3� �&�3�3� � £3� ���3�3� � � � � � �3�Z�3� � ���3�C� £3�3�3�3� �3�k�k� F �Z�3�3� �&� � ��� ��� � � �3£3� ���3�C�&�3� � � �6�
�3� � � � £3� � � � ¤6��� � �3� �3� �3�&��� �3�k� ��� �3�&£3�&� � � �k�&�&�3� � � �k�3� � �3� � �& 3� � � � �6� �6� �&�3�&Ô

� 
� y � �k�3�3� � �	�&�3�%�3� �3�k� �i�3�&�3£&�3� �i�3�3� � �i�3�3� � � �E�	�3�&�3� ¦&§	� �	� �3�k�k�	� � ©&£3� �&� � �
�3�3� � ¢ �&� �3� � � �6� �	�3�%�3�3� � �3�&�3� �	� �3� � � � �	�3�3�E� �3� ¤6� �6� �Z¥ � �3£3� �&�3�	� �	�&£3�	�3� � � � � � �
� �3�3� � �3� � � � ��� �k£3� � � � �k� ��� �3� � ��� �3�3�� �3� �&°
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� �3�k�k�
� � ©&£3� �&� � ���3� �3�3� � �3�&�3� ���3� ¤E�
� � � £3� � �3� � T � � ��� ���3� � � � � �
� ��� �3� � ��� �&�3� � �3� � T � � � �3� � � � �3�3�&�3�&� � ��� �k�3�3� � �6¤6�3� � � � ���3� � ¢ ;E� � �k�3�3� � ��� �&� � � � �
�3� � � � £3� � � � � � �3°

� 
� �¯� � � £3� �6� �3�&�¯�&� � � � �k�3�3� �3� �¯�3� �3�&�3���3�3� � ¢ � � � � ¤6�¯� ¢ � �k�3�3� � ���3�3��� � �&�3� � �
� �3�k�3� �3� � � ¤E�ª� �3� � � � £3� � �3� � ��¥ � ¤E�3� �¨�3�3� � ¢ ;6� � �¨�¨�3�3� �3�3� � � ¤E�ª� �V¥ �3�&�3�
� � � � � �3�k�3� � �E¥ � �&��� �&�3�&�3� � �3°

� 
� ��� �3� � �­�3� �&�3�3�k� � ���3� � �&�3� � ��� �­©&£3� � �­�3�&�3£&�3� �k�3���&�3�&�3£&�3�k�&� � �­�&�3�
�3� �3�&� � � �6¥ �3�&�3� N

Y3N . �� &�3� � �3� � ��� �3�&�3� R3` � � � �3 3� � F&`3] ^VT � N/p3R&c ��� £3� � �3� � � ¤E���k�&�3� ¥ � � � �6� �3�3� T �3�&��� �&�3�3� � �3�&�
�3� � �3�&�3� ��� � � �3� ���3���3� �3�3� � � � �m���&�3�&�3� � � �� &�3�3� �3� �C¤6� �3� �3� � � ���3�C¥ �3�&�3�m�3�C� � � � � �3�k�&� � ���3�C¥ � �3�
� �3�3�&�3� � ���&�3�C�3�3� � �3�&�3� � T � �3� ¤E��� ¦3���&�3��� � � � � � � �C�&�&� � ��¥ � � � � � �&�3� � ���3� � ¤6� � � ���&�3� � ¢ �3� � � � �3� � P �&�3�
�3�3� � � � �k�3�3� jk� �3� � � �3� ���&�3� -C�3� �3� � R&R �&� ¤E�3�k 3� � F3`&]3a3N
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9&<�460
g�.9&<�460
g�.9&<�460
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g�.
13;i57. h6�713- <�8&o�;if7;E131 <_:�;6h6-/. 0287;�;697028702jk. 97013;i57. h6�713- <�8&o�;if7;E131 <_:�;6h6-/. 0287;�;697028702jk. 97013;i57. h6�713- <�8&o�;if7;E131 <_:�;6h6-/. 0287;�;697028702jk. 97013;i57. h6�713- <�8&o�;if7;E131 <_:�;6h6-/. 0287;�;697028702jk. 970mllll%n/. 8&<�8&o2. <�5�. <n/. 8&<�8&o2. <�5�. <n/. 8&<�8&o2. <�5�. <n/. 8&<�8&o2. <�5�. <

<�� � � � �3� � Y3P<�� � � � �3� � Y3P<�� � � � �3� � Y3P<�� � � � �3� � Y3P
. � � �3�3�3� � �3� � �k�3�&�3�3� �3� �. � � �3�3�3� � �3� � �k�3�&�3�3� �3� �. � � �3�3�3� � �3� � �k�3�&�3�3� �3� �. � � �3�3�3� � �3� � �k�3�&�3�3� �3� �

F3N . �Z�3� �3� �3� � ���&�3� � � �3�&�3� ��� �Z� �&�3� � £&�3��� �&��� ¢ � � � £&� � � � �6� �&�3�_�3�3�Z� � � £3� � � � �Z� �&�3� �&�3£3�� �Z� ��£&�
�3�3� £3�k�3� � �k�&�3�&�3�k� �3� � ��� �3�&�3� � �&� � �k�&�3�&�3� �3� �k� �3� � � � £3� � �k�3�&Ô
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� ��� � � � �k�&� � � � �k�3�3� �3� �3°
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� ���&� � �k� � � �3�3� � � � ¤6� N

R3N <�� � �3�&�3� � �&� � ���&�3�&�3� �3� �k� �&�3�k�3� � �&�3� � � Ô
�3«

 
� ��� � � £&� �6� �&�3�k�3�k�k� �3� � � � � � � ¤6�3°

 3«
 
� ��� �3� � �6� �3�&��� £3� � ���&�3� � � �3�&�3°

� «
 
� ��� �3� � �6� �3�&���&�3� 97�3� � �3�3� �k�&�3� 57� ¤6� � �3� � �&�3� 97�&� � � N

Y3N 13� � � ¦&�3�k� �3�3� �&�3�3� � �3� � � �3�&�3�3� �3� � T £&�3� � �3�Z�3� � � �3� � ��� �3� � �6� �&�3� � � � £3� � � � � � ¤6� �3�3�&46� �3� � �3�&� � �
�3�3� � ¢ ;E� � � T ¡�� � � � �&�&�3� � � T �	� £3� �	�&�3�EhE�3�3� � � �3� � �	:��3�&�3� �3� � T �3� �k�&�3�	�3� �3� �%�3� �3� �3�E�3� � �k�	�3�3� � �
�3� � �
�3��� �&� ¤6�3� � �6� �&�3���3�3��97�3�k� � � � �
4E�3� � £&�3� � T �3� � ¢ �3� �3�k�
�&�3��97�3� � �3�3� �
�3�3��57� ¤6� � �3� ���3�3��97�&� � � T
� ¦3��� �&�3� �&���&�3�&�3� � � ��� �3� � �6� �&�3�k�3� � �3�&� � �3�3� � ¢ �3� � � � �3� � F3F �&�3� � ��� �&�3�&� R&] �&�3�&�3�3� � F&`3` ^VT � N3] ^ �
� £3� � �3� � � ¤E�ª�Z�3�3� ¥ � � � �6� �&�3��� �3�¨� �¨�3� �&�3�3� � �¨�3� �3�&�3� � ¤6� �6� �3�&�¨�¨�k�3�&�¨�3�3� �&�3� £3�Z�3� � �
� �3� � �3 3� � � T �3�k�3� � �&�3�3� �k�3� �3� �3�&� � � ��� � ¦&�3�k� N

^VN . �Z� �&�3�3� � �3� � ���&�3�&�3� �3� ��¡_�3�3� �  &�3� � � ���&�3�Z97�&�k� � � � �_46�3� � £3�3� ���&� � � ��� �Z�k�3� ���3�2�3�3� � � �
� £3� � �3� � � ¤E�i�3� � �i� ¦3� £3� £3� �i�&�3� � ¢ �3� �3� � � �6� �2¥ � �&�3� �6� �3� � ���3��¡2� � �3� �Z�3� � ���&� � � ���3� �3� �C�3� �3� �3�C�3�3� � �
�3� � ���&�3� � ���3�3� �  3�3� � �6� �3�&���3�Zjk� �3� � � �3� ���3�3� � ��. � ¥ � �3� � � £ � � £3� �_���3�3�Z-/� �3� �3�3� � �Z�&����©&£3�3� � �
�3�3� � ¢ ;6� �3�&�3�k� �k�k�3�3� � �kn/� �3�&� �E� T � �3� � �3�&� � ���&�3� � �3� � � � ¤6� �3� � �3�&� � � T �&�3�/� y �3�&�3� � ¤E� �6� �3�&� N
Ö £3�3� �3� ���&�3� � £&�3��� �3�k£&�3� � � �6� �&�3��� � � �3� ¤E�3�&�3���&� � � � P3c �3� �3� �3�C�&�3� � ���&� � ���3�C� � � � ¤6� �k�3� � ���&�3�
�3�3� £3�k�3� � ��� �&� � �3 3� � ��� �&�3� � � � ��� £3�C� � �k 3� ���3���3� � � ¤6���3� �3� � ��� ��� £3�&�3� � � ��<��k�k� �3� � � � � �6� �&�3�
¤6� �3� � �3� � � T � ��� �3� � � � ¤E���&�3� �  &�3� �k�3� ¤6�&� � �k�3� �3� £ � � ¤6� N
87�3��� �3� �m� ��� £3���3� � y ;6� � ��¤E�3�&�3�&�3��� � � ¦3� �3� � ��� ¦3� �3� � �k�3� � ���m�3�&� £3�k�&� � � �6� �&�3��� � � �&�3� � � � ¤E��� �
� £3�&�3� � � ��� �3� �k� �3��� �C� � � �&�3�&��� �3� �3�3� ��� � �3���3� � ���3� � ���3�C� � � � �6� �3�&���&�3�3� �C� � �3� � � T � ¦3��� y ;6� � ��¡
� �3�&£ � ���E¥ �3� �3� � �k�6� � �3� �Z� � � �3� �k�3� � � � F3c �3� �3� �3� �&�3� � � � � ¤6� �k�3� � �k�3�3� � ��� � � ¦3� �3� � � N
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<�� � � � �3� � Y3p<�� � � � �3� � Y3p<�� � � � �3� � Y3p<�� � � � �3� � Y3p
. � � �3� � �k�3�3�  3� � �3�3� � �. � � �3� � �k�3�3�  3� � �3�3� � �. � � �3� � �k�3�3�  3� � �3�3� � �. � � �3� � �k�3�3�  3� � �3�3� � �

F3N . � � �3� � �¨�&�3�  3� � �3�3� � � T � �¨� �3� � �6� �&�3�¨�3� � �¨� � �&� � � ¥ � � � �6� �&�3�¨�&�3� �3� � ¤E�3� � � ¤E��¥ � �3�&� �6� �3� � � T
� ¤6� �3�&� �6� �k� ��� � � £3� � �&� �6�k�3�3� � ���&�3� � � �3�&���&�3� � �k�3� � � � � �k�k�3�3� � �k£3� � � � �k��� � �3� � � � �3� �k� �k�3£&���&�3� � � Ô
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� � � �3�3�3� � �3� � �6¥ � �3�&� �6� �3� � �k�&�3� � � �&�3�3� ��´ �k�3� N 57;6n/. 8�:�;6h6«´ �k�3� N 57;6n/. 8�:�;6h6«´ �k�3� N 57;6n/. 8�:�;6h6«´ �k�3� N 57;6n/. 8�:�;6h6« N

R3N . �E� �3�&�3� � �&� � �k¥ � �&�3� �6� �3� � ���&�3� � � � �3�&�3� ��� �E�3� � � � �3� �	� ���746e T � �3�k��� �E�3� � ¤E�3� � � ¤6�k¥ � �&�&� �6� �3� � �
�3�3� � � � �&�3�3� �3°&�3�&�3� �3�&�3�k�&� � ��� � � �3�&�3� � �&� � �E¥ � �&�3� �6� �3� � ���&�3� � � �&�3�3� ��� � �3� � � � �3� ��� ��� �&�3� � �3� � T � �3�k��� �
�3� � ¤6�&� � � ¤E�6¥ � �&�3� �6� �3� � �k�3�3� � � �3�&�3� � T � ¤6� �3�&� �6� �&�3�&�3Ô

� 
� ���&� � � � � �k��� �k£3� � � � �k�3� � ¤6� � � ���&�3� � y �3�&�3�k� �&��� �k� �3� � � � ¤6�6¤6�3� � � �6� �3�3� °
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� �
�3� � � � � �
�3��� �3�Z�3� � �&� �6���3�3� � ¢ �3�&�3� T �3� � �3� � � � � T � � � � �3� � ���
� � �k�3� � ���3�
� � � � £3� � �3� �3°

� 
� ��£3� � � � ���3�C� �3�k�&� � �3� �E���&�3� � ¢ �&�3�&� T � �k�&�3�&�3� � � T �&�&�3� � ����� � �k�3� � ���&�
�3�&�3�3� �&°

� 
� ���&�3� � � �&�3�k�&�3� � �3� � �&£3� � � � � ¤6� ���&�3� � � ¤6� �3�&�3� � �3� �3� � � �6� �3� �3� �3�&�3� � � °

� 
� ��� �3�k�k�k� � � � �3� � ���k©&£3�3� � �k�&�3�&� � �k� ��� �3� � ��� �3� � �&£&� °

� 
� � � � � �3� ���3�3�E� �3� � �&£3�E� � � � ¤6�E���3�&� � � ¤6�6� ¦&��� � � � �3�Z�3�&�3�&�3���3� � ¢ �&� �3� � � �6� �
� £3� � �3� � � ¤E� N

Y3N <��/� �&�3�3� � �3� � ��¥ � �3�&� �6� �3� � ���&�3�7�74Ee�¡��3� � �3�&� � ��£&�3��� �& 3�3� � ���3� � � � �3� � � �i� �3� �3�&�3��� ���3� ¤6�3� � �
�k� � � � �3�3� � � � � � £ �6� �3�&�3� � N

<�� � � � �3� � Y3]<�� � � � �3� � Y3]<�� � � � �3� � Y3]<�� � � � �3� � Y3]
13��� � � � �k�3� � � � �k�&�3� �3� �13��� � � � �k�3� � � � �k�&�3� �3� �13��� � � � �k�3� � � � �k�&�3� �3� �13��� � � � �k�3� � � � �k�&�3� �3� �

F3N 13��� � � � ���&� � � � �k�3�3� �3� �i´ �k�3�´ �k�3�´ �k�3�´ �k�3� NN NN 9 � 4 N «9 � 4 N «9 � 4 N «9 � 4 N «7¡�� �3�&� � � ��� �&� �3�&�3��� �i� � ¦&�3�k���3� � ¤6� � � ���3�3� � ���3� � � � �3� �
R ^7R ^ �3�3��� �3�3� � ��� � ¤6� � � T �&�3�
©&£3�&� � �m�&�3�3� � � �& 3� � � T ��� �3�Z�3� �3�&�3�m� �m� � � � ¤6� � ���m� �m�3�3� � � ¤6� � �
¥ � �3�&� �6� �3� � � T �Z 3�&�3�k�k�& 3� � �k�­� �k�k�3 3� � � T �&�3�3�Z�3� � � ��� � � � ¤6� � �­���3�3� � � ¤6� � � T �3�&�3� ¦&§­� ���3�3� � �
� � � � � ¥ � � � � � ¤6� N 1&�Ó� � � � �Ó�&� � � � �k�3�3� �3� �Ó� �&� � � �&�&�Ó� �3�3� � � �Ó� �Ó�3� �Z�3� � � � �6� �3�&�Ó�3�3���&£3� � ���3�
� �3�3� �3� �3�&� �E�6� � �k� ��� �3� � �& 3� � � � �k�3�3�  3� � �3�&� � �k��©&£3�3� � �k�3�3� �3� � � � �k�3�3� � N
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R3N 97�3�k�&�3�&�3�&�3��� ¢ � � � � ¤6���3�3� � ��� � � � ���3� � � � �k�&�3� �3� ��� ��� �k�k�3 3� � � � �6� �6� �&�3� T � ¢ � � � � ¤E��� � � � �3� �&� � � T �
� � � �3� ��� � � � � �&� � � � � � � ¤6� N

Y3N 13�i� �k�k�3 3� � � � �6� �6� �3�3�%� �/�3� � � � �3�&£3�&�3�i� �	� �k�k�& 3� � � � �6� �6� �&�3�%� �k�k� � �3� � �3� � T � �i� �k�k�3 3� � � � �6� �6� �3�3�
�k� � �3� � �3� �3��� �k�k�3 3� � � � �E� �6� �&�3� ¥ � �3�&� �6� �3� � � N 87�3� � ��� �k�k�3 3� � � � �6� �6� �&�3� ¥ � �&�3� �6� �3� � ��� �&�3��� �3�k�3� �3� �
� ���&�3� � �3� � �3� �6� �3�3� T � �Z£ � £3� T � �k�&� � � � � �&� �6� �&�3� ��� � � �3�3� � � �3� �&£3� � � ��� £3�&�3� � �3� �k�3� � ¢ �&�3�&� N

^VN 13¢ � � � � ¤6��� � � � �3� �&� � ��� �3�Z�3� �3�&�3��� ��� � �k�&�3�&� �6� T � ���3� � �3�&�3�  3� � � � ��� � ©3£3� �3� T ��� � �&�3� � ��¤6�3� � ��� �
h � � � �k�3�k�&� � � �&£3 & 3� � � � �k�3� � �3� � � � � � �3�3� � � �3� �3£3� � � ��� � ¥ �&� � �3� ���3� � ¢ �3�&�3� N

a3N :2� �C�3� �3�k�3� � �C�3� � � � �k�&�3� �3� �C�3�3� � ¢ � � � � ¤E��� �3�&���3� �&�3� � �C�3�C�3� � � ���3�3� ¥ �&�3�3�C�3�C�3�k�k�3� � �3�k�3� � ���
�3�3�6¥ �3�&�3���3��� ¤6�3� £ � � �6� �3�&� N 1&��� �3� � � � ¤6��¤E�3� � � �6� �&�&���3� ¤6�&�3��� � � ¤6�3� ��� � � � �3� � � ���&�3� � ���&� � �
� � � �&�3� � � � ¤E� N

P3N 97�3�k�&�&�3�&�3�&��� �C�3�3� � � ¤E���&�3� � ��� � � � ���3� � � � �k�3�3� �3� ��� �C�3� � � � �k�&�3� ���3� � � � T � ¥ �3�&�3�C�&�3��� � � � ¦3�C�
�3�&�3� � T � � � � � � � �3�k�&� � �k�3� ¥ � �&��� �&�3�&�3� � �k�3� � � ¤6�3� �k� £& 3�&� �3� �3� � � T � �&�3 3� � � T � � � � �3� ��� � � � � �3� � � �&�3� � � ¤6� N

p3N . �_� �3� � ���3� � �_� � � � ���3� � � � �k�&�3� �3� �_� �3�&�_� ¤6� �3�&� �6� � � �2�2� �3� � ���3¢ �3� �3� �3�_� �3�&�3� �3� �&� � �3� � �2� �
�3�3� �&� �6� ��� �3�3� �6���3�3� � �3�&�3� �6�3� �3� � � � ���3� � � � � �3�Z�3� � ����� �3�3� � � � � �3�k�3� � � T �E 3�&�3�6�3� � �3� �6�6�3� �3� � �
� ¢ ;6� � �����3� � � �k�3�&�3�3� �&� � £&� � � �6¥ � �&� � ���3� �3� �3� � � �6� �3�3� �3�&���3�3� �3� ��� �3� ���3� � �3� �k� �&���&�3� � ¢ �3� �3� � � �6� �
¥ � �3�&� �6� �3� � � NN NN

]3N hE�&�3�6¤6� � � � � �k� �3�k�&�&�3� � �6� �3�3� ¥ � ���&�3� � � � ���&�3� � ¢ � � � � ¤E���k©&£3�3� � �k�&�3� �&�3� � � ¤6� N

`3N <�� � ��� � � � ���3� � � � �k�3�3� �3� ��¡��3� � �&�&� � �­£3���3� �3�3� ���3�3� � � � � � � ¤6���&�3�� 3�&�3���&�3�&�3� � �&�3�&� � ���3�
�3� � � � �k�&�3� � � �k�k�3 3� � � �3� � �&�3� � ¢ ;E� � �
�3� � � �&� � � �3�&� ¦3� £3� £3� � �&�3� � ¢ �3� �3� � � �6� � � £3�&� �&� �&� � � � �&� � ¥ �3� � � � � T
� �3��� ¢ � �3�3� � � �6� �&�3�k�3�3� � ��� � � �&� � � � ¤E���&�3� � � �&� �6� �&�3� ���&�3� � ¢ � ¤6�&� � £3�3� ��� �&�3�3� � ���&�k�3� � � �3� �3�&� � � � N

<�� � � � �3� � Y3`<�� � � � �3� � Y3`<�� � � � �3� � Y3`<�� � � � �3� � Y3`
. � � �3� � �k�3� �&�3�3�k� � �. � � �3� � �k�3� �&�3�3�k� � �. � � �3� � �k�3� �&�3�3�k� � �. � � �3� � �k�3� �&�3�3�k� � �

F3N . �/� �3� � ���3� �&�3�3�k� � �	´ �k�3� N 9 � ;6«´ �k�3� N 9 � ;6«´ �k�3� N 9 � ;6«´ �k�3� N 9 � ;6« T � �&�3� � � �i� �3� �3�&�3�i� ���3� � �3�3� � �6� �&�3�/� �&� � �3�&£ � �i�&�3� � ¢ �3� � � � �3� �
R ^7R3a �&�3�m� �&�3� � �Ò� � ¤6� � � T �&�3�­©3£&�3� � �Ò�3�&�3� � � �& 3� � � T ¡Ò�3� � �3�k�&�3�&�3� � �Ò�&�3�m©&£3�&�3� �Ò�3�
� � � � �3� � � ¥ � � � �6� �&�3�k�3�3� � � � £3� � � � � �3� �3�&�3�k� � � � �&�3� �&�3£3� � � ´ �k�3� N 57. 9�1 <kh6h6;69�02« N´ �k�3� N 57. 9�1 <kh6h6;69�02« N´ �k�3� N 57. 9�1 <kh6h6;69�02« N´ �k�3� N 57. 9�1 <kh6h6;69�02« N
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R3N . �%� �&� � �	�3� �3�&�3�k� � �i� ¤6� �3�&� �6� �	�%� �3�k�&�3�&�3� � �/�3�&� � � � ¤6�%�	�3�&�3� � � ¤6�%�3�3� � �	�&�3� � � �&�3�	� �3� �&�3�&�
� � � � �3� �E�3�E� �3�Z�3� � �3� �E�	�3� �&�3�3�k� � � N ;6� � ��� �3�k�3� �&�&�3�3Ô��3� �E�3� � �3� � �3�Z�3� � �E�	�3� �E� �k�3�&�3�3�%�3�3� � �
�3�3� � � � ��� �3� � �3� � ���3�3��� �&� � ���&�3�7 3� � �3�3� � � T � � � � � ¥ � � � � ���3�&¥ � �&���3�&¥ �3�Z�&�3� � �3� � �3�3� ���3�7� � � £3� � � � ���3�
�3�3� � � �3�&��� �3� ��©3£&�3�C� �3�k�3�&�&�3� � �C�3�C� �&�3�3� � ���3� �&�3�&�k� � �3�k�3� � ��� �3�k�&� � �3� � �C�3� � ¢ �3� �3� � � �6� ��´ � �3� � �
� �3�3� £3�k� � � ��� � � � ¤6� �3� �&£3� � � � « °3©3£&�3� � ���&�3� � �k�3� � �3� � � ��� � � � ¤6� �3� � �3�k�&� � �&� �6�k�3�3� � ¢ �3� �3� � � �6� ��� ��� £3�
�k�3�3� ¥ �&� � � �6� �3�&��¥ � �3�&� �6� �3� � � T � ��� �3� �k� �3���3��� �k�3�3�&�&�����3� � �3� � �3�k�&� � � T � �C¤6�3� � ¥ � � ¦3�3� ���3�3� ´ � «
�3� �3� � � �k�3´ � «%�3� �3� � � �6� �3´ � «%´ � � � �3� « Ô3©3£&�3� � �
�&�3� � �
�3��� �3� � � �
�3��� � � � ¤6���&�
£ � � � � � ���3� ¥ ¥ �3� � � �
´ � � � � �&� � � « °C� �
� �3�3� � ¤ ¤6�&�3� �3� �6����� ��� �3� £3� � � � � �&� �6�&° � £ � � �C�3� �C�3� � � �C�3� �3�k�3� � �C�3� �&�3�3�k� � �C�&�3��� � � � ¤E� � �C�&�3�C� �&� � �
�3�3�  3� � �3�3� � ��� ¦3�k¦3�&�3�&��� �3� � � ��� £3� � ��� �3� � �3� �E�k�3� � � � �k�3�3� �3� ���k�&�3� ¥ � � �&�3�&�3� � N

Y3N 97�3� � � � £3� � � �&�3��� �3�Z�3�&�3�&� � ���3�3� � � � ¤6���3�3��� �3� � �­�3� �3�&�3�k� � �3Ô��6� � �3� ¥ �3� � �k�&� � ��� �3� � �&� � � °��
� �3� � � �  &£ � �E���6�3� � ¤6�&� � �6�&�3� � ¤6�3� � �6�&�3� � ��� �&� � � �3�&���&�3�6� �3� ¤6� �6�6� ¥ ¥ �3� � �E���&�3�k�&�3�&��� �&�3� � ¥ � � �&°V�
�3� � ¤6�&� � �C�3�3� � ¤6�&� � �C�3�3� � ���&�3� � � �&�3���&�3�/�&� � � � �k�3�3� �3°6�C�3� � ¤E�3� � � ¥ � �&�3� �6� �3� � °6� �i� �&� £3� � � � � �3� �6���3�3�
�3�3� � � ¤E� T � �k� �&�3� � ¤ ¤E�3�3� �3� �E�k� � � � ¤E���k� �k�3� £3� ¤E�3� �&� �6�k�3�k�3� � �&�3� �6� �3�3� N

^VN 97�3� � � � £3� � � �&�3� � �3�Z�3�&�3�&� � �&�&�3�&� � � ¤6�&�3�3�&� �&� � � �&� �3�&�3�k� � �3Ô/�&� �3� � �&�3�3�E�3� ©3£3� � � � �3�&�k� � �3� � �
�3� � �k��� �3�& 3�&�3�3�3�3� �3�&� £3�k�&°%�3� �3� � �&�3�3�E�3� ©&£3� � � �6� �&�3� �3�3� �3� ¤6� �6� °%� � ¤6�3� �3� � �3�3�&�3�&�3� �k�3� � � �3�3�
 3�&�3���3� � �3� �6� °C� ��� �&�3� ���&�3�%� ���&�3� � �3�&�3� �&°C� � � �&� ¥ �3� � �k�&� � ���6� �3� �6� °3�3� ��� � � �3� �3� � ���&�3� � � ¤6�����3� ���&�3�3� �
¥ � �3�&� �6� �3� � °%� ��� �k�&�3� � ��� � �7� �3� � �3°/� � � ¤6�3� £ � � �6� �3�&� �&�3�3� � �&�3� � �3� �3� � � � ¥ �&�3�3� °/�3� �&�3�k�k�3� � �3�Z�3� � � °
� ��� �&�3� � ¤ ¤E�3�3� �3� �E���&�3� � � ¤E� T � �k�k� �3£3� ¤E�3� �&� �6�k�&�k�3� � �3�&� �6� �3�3� ��� ��� �3� £3� � � � � �3� �E�k�3�3� � ¢ � � � � ¤E� N

a3N hE�3�&�k¤6� � � � � ��� �3�k�&�&�3� � �6� �3�3� � � ��� �3�k�&�3�&�3� � �E�&�3� � � � ¤6�E��� �3�Z�3�&�3�&� � �E�&�3�&� � � ¤6�E�&�3�E� �&� � �
�3� �&�3�3�k� � � N

P3N .E� �3� � � �  &£ � �C� �3� � �3� � �3��� ��©&£3� � ���3�C�&�3� � � �3�&� �6���3�&�C� �3� � � �  &£ � �C� ��� �3� � ��� �3�3� � �3� ���3� � ¤6�&�3� �&� � �
�3���3� � � ���3�k�k� �3� � � � � �6� �&�3�C�&£& 3 3� � � ¦&�����3� � ¤6� � �����&�V� �3� �6� T �&�&���&�3� � � �&� � �3�3��� � ¤6�3� � � �k�3� � �3���3�
¥ �3�&�3���3���3� � � �6� �3�&� T � �&�3���3��� �3�k�&� � �3� �E�
�3� �3�&�3�k� � �
�3�3� � ¢ �3� �3� � � �6� �
©3£&�3� ���3� � ¤E�3� � ���3�3� ¤6�3� �3� �
�3�3� � �k�3� �&�3£ �6� �3�&� N
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<�� � � � �3� � ^Vc<�� � � � �3� � ^Vc<�� � � � �3� � ^Vc<�� � � � �3� � ^Vc
.3� � � � �3� � �3� � � � � � �6� �3�&�k���3� ¤E�3� £ � � �6� �&�3�k�&�3�3� � �3� �3�k�3� � � �3� � � � �k�&�3� �3� �.3� � � � �3� � �3� � � � � � �6� �3�&�k���3� ¤E�3� £ � � �6� �&�3�k�&�3�3� � �3� �3�k�3� � � �3� � � � �k�&�3� �3� �.3� � � � �3� � �3� � � � � � �6� �3�&�k���3� ¤E�3� £ � � �6� �&�3�k�&�3�3� � �3� �3�k�3� � � �3� � � � �k�&�3� �3� �.3� � � � �3� � �3� � � � � � �6� �3�&�k���3� ¤E�3� £ � � �6� �&�3�k�&�3�3� � �3� �3�k�3� � � �3� � � � �k�&�3� �3� �

F3N ./� � � � �3� �3�3�3� � � � � �6� �&�3� � �3� ¤E�3� £ � � �6� �&�3� �3�&�3� �3�3� �3�k�3� � �&�3� � � � �k�3�3� �3� �&� � � � ¤6�&� �3�3� � � ¤6�3� �3�&� T � �
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R3N f7� � � ��� � � £&� �6� �&�3��� �&�3� � ��� ��� �&�3� � � � �3� �E���3� F3³ �3�&�3�&�3� � T � ��� �3�k�Z��� � � � �3� � �����&�3�&� � ���3�3�
� �3� � ���&�3� � ¢ �&�3�&� �3�3�3�3� � � �&�3� T ©3£&�3� � � �3� � �k� �3� � ���&�3� � ¦3§ �3�&���3� Ù�� �3�3� � � �E�3 3� � �3� �3� ¤E£ � � T �&�3�&� ¦&§
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�&�3�&9��3�k� � � � �
46�3� � £3�3� � T � �&� � � � �
� �&97�3� � �&�3� �
�&�3�&57� ¤6� � �3� �
�3�3�%9��3� � �/� ¦&�	� �i�3� �3�&�3� � � �i�k�&�3� ¥ �3� � �	� �/�3� �&�3� � �i�&�3� �3� � N f7� � � �2¤6�3� � � �6� �3�3� � � � ¤6�&�3�i� �&�3� � ¥ � � �
� ¤6� �3�&� �E���k� � � � �3� � � �k�3�3� � �3� � �k�3� �3�&�3�k� � � N

a3N 13��� � � £3� �6� �3�&���3�C� £3�C�3�C� �3�k�k� F ¡��3� � �&�3� � ���3�C� �3�3�3� � �3� � ���&�3�&�3� �3� ��£&�3� � �3�Z�3� � ���&��£3�&�
�3� � �m� � � £3� � � � � � ¤6�m�&�3�V97�3� � �&�3� �m�&�3�V57� ¤6� � �3� �V� £3� � �m� �3�3� �&�3�V�3�3� � ���3�3� � � � � �3� �E�m�&�3�V� �3� � �&£3�V�3�
�k�3�3�3� �3� �k�3� �6� �3�3� � �k��� �&�3� � � � �3� �E� T �3�&�3� ¦3§�� £3� � �E¥ �&�3�&� � � � �E�k�3�&�3� � � � �3� � � N

<�� � � � �3� � ^3^<�� � � � �3� � ^3^<�� � � � �3� � ^3^<�� � � � �3� � ^3^
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F3N . � � �&�3�3� � �&� � ���3�&�3�3� �3� ��¡��3� � �3�Z�3�&�3�&� � ���3��£&�3�k� �3� � �6� �&�3���3�k�k� �3� � � � � � � ¤6��� £3� � ¢ �3�&�3�3�k�&� � �
�3�3� � �m�&�3� � � �3�&�m�3�3�V� £3�m� �3�k�3� �3� � �m�&�3�&�3�&�3�m� ��� ¤6� �3�&� �E�m�V� �3� � �V� �3� � �3�&£ � �V�&�m�V� � � £3� � � � �
� �3�3� �3�&£3� � ���&�3�%� � �3� � £3��� �&� � � ���3��� �3� � � T �3� �&�3� �3�k�Z�
���3� �&�3� � � �
� �
� �3� � �6� �3�&���3�3� ���& 3� � � � � ¤6���&�3�
�3� �3�3� �3�k�k�m�3� £3� � �&�3�&�3� �m�3�3� �  3�3� � � �m�&�3��97�3�k� � � � �m46�3� � £3�3� � T �&�3�3� ¦3§m�&� � � �6� �m� £3�V�3� � �3� � �3�3� �
� ¤ ¤6�&�3� �k�3� � �Z�&� � �&�3£ � �2�&�3�&��� ��� ¦3� £3� £3� �_�3�3� � ¢ �3� �&� � � �6� � N ;6� � �	¤6� �3�&��� �&�&� � � �_�3�3�Z� � � �&� � � �
�3�3� � ¢ �3� � � � �3� � R ^7R&] �&�3� � �&�3� � �k� � ¤6� � � T � ��©&£&�3� � �k�3�&�3� � � �3 3� � � N
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<�� � � � �3� � ^Va<�� � � � �3� � ^Va<�� � � � �3� � ^Va<�� � � � �3� � ^Va
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Y3N . � 9��3� � �3�3� � T � �3�3� � � � T �3� � ¤ ¤E�3�&���&Ô
� 
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�3� �3�3� � �3�3� � �k�3�3� � ¢ �3� �&�3�&���3� ¤6�3� � � � �&°
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^VN 4E�3�2� ��� ¤E�3� �3� �k�&� � ���&�3�6�3� �3�3� �6� �3�Z�3� � �6� �697�3� � �&�3� ���&£&¶�� ¤ ¤E�3� �3� � �6�3�E�3�3� � �3�&�3� �����k� � �6�
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� �&�
£3���3� £3�3� �6� ��� �3� �E��� � � � � ¤6� T � ��� ��� �3�3�3� � �&� � �­�3�&�&�3� �3� ��¡�� �3� ¥ �3� �k���3� � ���&�3� �k��� ¦&���&�
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<�� � � � �3� � ^VP<�� � � � �3� � ^VP<�� � � � �3� � ^VP<�� � � � �3� � ^VP
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F3N 1&��� �3�k�k��� ¤6�&� � £&�3� �k�&� � ���3� � �&�3�&� � ���&���&£3 & 3� � � ¦3���3�k�k� �3� � � � � �6� �&�3�C�k�3�3� �&� � ���&�3�3� � £3� �
�3�
� � �3�3� � ��� �3�&���&�3� � � � ����� �3�&�3� � �&� � � � ��� �3� �&�3�&��� ���3�3� �k� � � ¤6��¤6� �&�3� � ��� ���k� � �3� � ���3�
� �3� � �3 3� � � � ���&�3�&�3� �3� ���&�3� � �kh � � � � N

R3N . � 46� �3� � �3�&� � � T �&�3� � ��¤6�3� � ���3�7¥ £&� �6� �3�&�3� � �¨�&�3� �3�&� � � T ���3� � � �¨�&�3� � �&�3���3�3� � �¨� � �3� � �
�3�3� � �&�3� � � T �3� � �&�3�&�_�2�&�3�&�3�k�&� � �2�i¥ � ¤E�3� �_�&�3�3� ��� ¤6�&� � �2�3� � � � � �_� £3� � ���3�&�3� � £3� �_�3�2� � �&�3� � �
�k�3�3� �&� � �k�3�k� � � � �&�3�k�3� �3� �3� �&� � � ¤6� T ¤6� � � � � � �&�3� � �3� �3�&�&� �3 3� � �k�&�3� � y £ ¥ ¥ � � � �k� �3�Z�3� � �3� � � N

Y3N 1&�	� �3� � �& 3� � � � �	�&�3� � �i�3�&�3� � £3� �	�3�%� � �3�3� � �	¡i�3� � � � � � �	�&�i©3£&�3� � �	�&�3� � �i�3�3� � � �&�3�i�3�3�/ 3� � �3�3� � �
�3�3� � �E<�£ � �3� � � ��4E�3� � £&�3� � N

^VN ;6¢ ¤6� � � � � �	� ¥ ¥ � � � £3�3� �	�3� � � � � �3� �6� �3�3�E�3�E� �3� � �	�3�	�3�3� � �	�3�3� � ¢<�£ � �3� � � �	46�3� � £3�3� �	�3�3�C� £ � � ��� �
� �3�3� ��� ¦&���3� ¤E�3�&� T �&�3�2� �3�&�3� T �3� � ¤E�3� ��� £3� � ���3� �&�3� � � ���&�3�3� � £3� ���3�6� � �&�3� � ����£ � � � � � �6�3� ��� �
� �3�k�k� T � ���&�3� �&�3�k�&�3� ¦&�6� �3�k�&�3� �3�&�3� T �3� � �3� �6¤6� �3� �3� �k�3� �&�3� � � �&� �6� �&�3� N
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<�� � � � �3� � ^Vp<�� � � � �3� � ^Vp<�� � � � �3� � ^Vp<�� � � � �3� � ^Vp
e6�3�3�e6�3�3�e6�3�3�e6�3�3�

F3N ./ &�3�3�&� �&�3� � � � �&�3£&�3�&� � � � �k�k�3 3� � �&� �k�& 3� � �&� �3� �&�&�3� � � �&�3� �k� �&�3�&� �3�3� � � � � ¤6� � � N ;6� � �&� �3�&�
�3�3� � � � � � � � ��� �3�&�3� � � � � � ¤6�&� � �3� � � ��� �&� ¥ �3� �k� � �k�3� � �k�3�3� �k��� �&� � �3�&£ � �k�&�3� � £3� � �3� � � ¤6� �3� � � � �3� � N

<�� � � � �3� � ^<�� � � � �3� � ^<�� � � � �3� � ^<�� � � � �3� � ^�]] ]]
e6�3�3� �3�3�Z�3�3� �3� �e6�3�3� �3�3�Z�3�3� �3� �e6�3�3� �3�3�Z�3�3� �3� �e6�3�3� �3�3�Z�3�3� �3� � �k�3� � � � �k�&�3� �3� ��k�3� � � � �k�&�3� �3� ��k�3� � � � �k�&�3� �3� ��k�3� � � � �k�&�3� �3� ��� �k£3� �k�3� � y <�£ � �3� � � �� �k£3� �k�3� � y <�£ � �3� � � �� �k£3� �k�3� � y <�£ � �3� � � �� �k£3� �k�3� � y <�£ � �3� � � ��44 44��&� � £3��&� � £3��&� � £3��&� � £3�C� �� �� �� �

F3N 1&���3� �&� T �3 &�&�3�3��� � �3�&�3� ���&�3�&�3� � �&�3�&� � �3�3�&�3�3�Z�3�3� ���Z�3� � � � � �k���3� � � � �&� � �3�&�3� � ¢ �3�k 3�� � �3�3� � �
� � � � �3� � � � �6� �3�3�	�3�3� � ¢ <k£ � �3� � � ��4E�3� � £&�3� � T � �3�k��� �3�3� ¤6� �&£3� � ���3�E� �&�3� �E�3�3� � ¢ �3� � � � �3� � P&T � �3�k�k� p&T
�3�3� � �ª� �3�&�3� R3] �3�&�3�&�3� � F3`&` ^VT � Ni] ^ �ª� £&� � �3� � � ¤6�ª�k�&�3� ¥ � � � �6� �3�3� T � �&�3�¨�3�3� � � � � � ��� �
� �3�3� �3� �3�&� �E��� �&���3� �3�3� � � � �3� � ¤6�&� � �3� � � �3�&£ � �3�&�3� � y <��Z�k� �3� � � � � �6� �&�3� �3�3� � ��n/� �3�&� �6� T � ���&�3�&�3� � � �
� �3�3� � � � ��� � ¤6�&� � �3� � � ¹ eE�3�3� �k�3�3� � � �&�3� �6�k�3�3�Z�3�3� �3� � �k�3� � � � � �k��� �k�&�3� � � �&�3�3à N

R3N . �i�3� � � �	� �&�3� � � � �i�3�%� �3�3� � � � �&� �6�i�&�3�&�3�k� �3� � �	à eE�3�3�/�3� � � � �k�&�3� �3� �/�3�3� � �ih � � � �i� �i�3�3� � � �&�3� Î
� �3�&�	�&�3� � � � � � � T � �&�	� ¢ � �3�3� � � �6� �3�&�i�3�&�3� �%�3� �3�k�3� � �%� � � �%�2¥ �3� �&�	� �3�&�3� � �3� �	� �i� �&�3� � � � �3� �E�i�	� �
¤6�3� �3� � T �V�k� � �6�V�k�3� � �3�3� � �V�Z�3 3� � �V� � £ � � �V�3� �V�3� � � �7 3�&�3�V�k�3 3� � �V�3�7�3� �&�3� � � � �m�&�3� � �mh � � � �m� �
�3�3� � �3� � �k�&�3� � ¢ <k£ � �3� � � ��4E�3� � £&�3� � N

<�� � � � �3� � ^V`<�� � � � �3� � ^V`<�� � � � �3� � ^V`<�� � � � �3� � ^V`
. � ¤6�&� � �3� � ���. � ¤6�&� � �3� � ���. � ¤6�&� � �3� � ���. � ¤6�&� � �3� � ���3�3�  &�3�3� � �k�k�& 3� � ��3�  &�3�3� � �k�k�& 3� � ��3�  &�3�3� � �k�k�& 3� � ��3�  &�3�3� � �k�k�& 3� � �

F3N 13¢ � � ¤E�3� � �3� � �k�3�3�  &�3�3� � �k�k�& 3� � � � ¤6� �&�3� �6� �3Ô
� 
� ���3�&�3�3�k� �&� �6� �&�3� T � ¢ £3 3� � � �6� �&�3� T � ¢ £3� ��� £3� � �&�3���&�3� � � �3� � � ��� � �3�&�3� � � � � £3�
� �3�&��� ¥ ¥ � �&� � � °

� 
� �/� � � �3� ���3���3� � ¤6�&�3� �&� �6� T � ��� � � £3� � �&� �E�_�&�3�2� �&�3� � � � �2� �k�k�3 3� � � �3� � T �2�&� � �
� � � �3� � �3� � ��� �k� �3�&�3� � �k� �k�3�&�3�  3� � �&°
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� ��� �3� ¤6� � Ù T � �3�3� � �k�3� � �&�3�3� � �3��� £3� � �3�&���3� � ¤6� � � °

� 
� �7� �3� � ���3�7�3� ©3£3� � � ����� ��� ¤6�&� � £3�3� �7� £3� � �3� � � ¤6� ¤E�3� � � �6� �&�3�7�3�&� ¦&���&�3�
�k�3�3£ � �&� �6� �&�3� � � � �&�3� �3� �&�3� � �3°

� 
�3� � � ¤E�3� � £3�3� � � �3�&�3� � � N

<�� � � � �3� � a3c<�� � � � �3� � a3c<�� � � � �3� � a3c<�� � � � �3� � a3c
97� �3� � � ¥ � � � �6� �&�3�k�3�3�  3�&�3� �k�& 3� � �97� �3� � � ¥ � � � �6� �&�3�k�3�3�  3�&�3� �k�& 3� � �97� �3� � � ¥ � � � �6� �&�3�k�3�3�  3�&�3� �k�& 3� � �97� �3� � � ¥ � � � �6� �&�3�k�3�3�  3�&�3� �k�& 3� � �

F3N .& &�3�3� �Z�3 3� � � � � � � �3� � � ¥ � � �&�3�k�3�3� � ��� �&�3£&�3� � � � � � �&�&�3� � �3Ô
�3«
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R3N ./ &�3�3�&� � �&�3�3� �&� � � � �3� � � �6� �&�3�&�3�&� � � �3� �3� � � � � �3� � � � T �3� � ¦3�&�3� �&�3� � � �
�3� � � � � � � �
�3� ¤E�3�&� �3� � �3� �
�3�3� � � � � � � �3�3� ¦&��� ��� �&�3�3� � � � � � ¤E�3� � �3� � � �&��� �k� �&�3� � � �6� �3�3� � � � ���&��� �3�&� � � ¥ � � �3� � � N

<�� � � � �3� � a3F<�� � � � �3� � a3F<�� � � � �3� � a3F<�� � � � �3� � a3F
. � ¤6�&� � �3� � ���&�. � ¤6�&� � �3� � ���&�. � ¤6�&� � �3� � ���&�. � ¤6�&� � �3� � ���&�C�  &�3�3� �Z�3 3� � ��  &�3�3� �Z�3 3� � ��  &�3�3� �Z�3 3� � ��  &�3�3� �Z�3 3� � �

F3N 13¢ � � ¤E�3� � �3� � �k�3�&�3�3� �3� �k�3�3�  3�&�3� �k�& 3� � � � �&� � � �&�3�k� �k� �3�&£3�&� � � � �3�3� � � �6� �3�3� Ô
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R3N .��k�& 3� � �7��� ���Z�3� � ¦3� �3��� �&�3�
¤6�3� £ � � � �7�&�3�k� ���&� � � �6���3���3� ©&£3� � � ��� ¤ ¤6�3� ���3��� � � �k�����3�
�k�3� � � � �k� �E� � � � � �3� � �3� �&�3�&� � � � �&�3� ¤6�&�3£ � � �3�3�C�3� � � �k� �&£3� � N
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Y3N . � � � �3� �C�2¤E�3� �3� �/�&£3 & 3� � � �/���3� � ¤6� � �/� �3�&�2¤E�3� £ � � � �C�&�/�3� � � �6���3�C�3� ©&£3� � � �i� T � �i�Z�3�3� �3� �E� T �3�
¤6�3� �3� �i�3�% 3�3� � �	�&�3�%�3� �3� �3�i�3� �3� �3�&�3� � �	�i©3£&�3� � �i�&�3� � �	� � ¤E�3� � �3� � � �6� �&�3� N ;6� � �%� �3�&�	�&�3� � � � � � �
� �3��� �&�3� � � �6� �&�3���3�3� � ���3� � £3� ���&�3� � � � �3� � T �&�3�C� �3� ���&£&�k�3� ���3�C� �3�&� � � ¥ � � � �6� �3�&� T �&�3� � ��� � �&�3�&� �6� T
�3�3� ¤E�3� �3� �k�&�3�k� �3�3� ���k�&�3� � ��� �&�3�3� � �k�3�&�3£&�3� � N

^VN 4E�3�
��� �  3� ���3��� ���k� � �3� � �3� �� 3�  3� � �3�3� � ¥ � � � T �3���&� � � �6� �&�3���&�3���k� � �3� � �3� ��� ¦&��� �3� � � � £3� � � �
�3�3� �k�3� �G� � � £3�Z�3� � �G�3�	� � ¤6�3� � T ¤6� �3�&��� �3�&£ � �G£&��� �3�&�3� � � ��� � ¤E�&� � �3� � �G� �&�G�3£ � �&�3�3�Z�
�3£3�k�3� � �6� �&�3� N .�� �  3� ��� � �3�&�3� ����� ��� �3� � � �6� �&�3��� �3�&��� � ¤6�3� � �3� � � � ���3��� �3� ���3� � � �E���3��� �&�3�3� � � �3� T
�3�3� ¦3��� �k�3�3� ¤E�3�&£ � � �3� � � £3� � �3�Z�3� � � T �k�3� ¤6�3� �3� �k�3� � � � �k��� �k�3�&�k¡�� �&�&�3� � �k�3� � £&���3� � � �6� N

a3N gk�&�3�&�3�&� T �3� � � �3� ² T � �3�&£ � � � �3�&�3� � � � � � ¤6�&� � �3� � �3�3�/� �3� � �3� � � ��� ��� �3� � � � ¤6�k� � � � � � �E� � £3� ���3�  &�3� �3� N

<�� � � � �3� � a3R<�� � � � �3� � a3R<�� � � � �3� � a3R<�� � � � �3� � a3R
97�3� � � ���97�3� � � ���97�3� � � ���97�3� � � ����� � �3� � � �k�3�3�  3�&�3� �k�& 3� � �� � �3� � � �k�3�3�  3�&�3� �k�& 3� � �� � �3� � � �k�3�3�  3�&�3� �k�& 3� � �� � �3� � � �k�3�3�  3�&�3� �k�& 3� � �

F3N .3 &�3�3� �Z�3 3� � � � �&�3��� � ¤E�3� � �3� � � � � �3�3� � ��� � � £ � � £3� �k�3�Z�k� �3� � � � � � � ¤6��� �3�k�&� � �&� � ���k�3� �3� � � ��� �3� � � �
�3�3� � y �&�3�&� � �	� �3� �&�3�3� �3 3� � � N 87�&�	� �&�3�	� � � � � � � �/�3�&�3� �%� � ¤6�&� � �3� �%�3� �/�3�&�3� � � �%�3� ¥ �3� � � �	� �&�3� £3�Z�	�
¥ �3� � � �k�3� � �k�3� � �3� � �3� �3 3� � � N

R3N 1&��� �&�3� �3� � � �6� �3�&���&�3�3� �3� � ¤E�3� � �3� �3�3�3�& 3�&�3�3�k�3 3� � �&�3�3� ¥ £&�3� �3£3� � T �&�3� �3� � � T � �3� � � �3�&���&���3� � � �
�k� � � ¤6� ¡k�3� � �&�3� � ��� �3�k� � � ���Z� � � ¤6� � �k�3�3� h6�&�3� � � �3� � �k:2�3�&�3� �3� �k�k� £&���&�3� �&�3� � � N

Y3N 13¢ � � � ���3� � £3� �3� � �3�k�k� R � �3�3� � ��� ¢ � ¤E�3� � £&�3� ���& 3 3� � �3���3� � �3� � � �3�3� �k���3� � � � �3� � � �k�3� � ���3� �&�3�&�3�
��� �3� � � ���&�3� � �3� �3�&�3� �& 3� � � N

^VN hE£3� � ��� � �3� � ���&�3�3� ��� � � �7���3�3� £3�k�&� � �7�3�7� �3� � � ����� � �3� � � ��� ���3� � ¤ ¤E�3�&���3�7� �&�3� �&�&£3�&� � �
�3�&�3� �3� �&�3�k�3� � �k�&�3� � ��� � � � � � £3� �k�3� � � � �k�3�3� �3� � N

a3N :2� � � � ¤6�&� � �3� � � �3�&��� ¦3� £3� � �3� � �3� �k� �3�k�3� �3�&�3� �3� �3� � � �6� �6¥ � �&�3� �6� �3� � � N
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<�� � � � �3� � a<�� � � � �3� � a<�� � � � �3� � a<�� � � � �3� � aCYY YY
57� � �3�3�3� �6� �&�3� �3�  3�&�3� �k�& 3� � �57� � �3�3�3� �6� �&�3� �3�  3�&�3� �k�& 3� � �57� � �3�3�3� �6� �&�3� �3�  3�&�3� �k�& 3� � �57� � �3�3�3� �6� �&�3� �3�  3�&�3� �k�& 3� � �

F3N <�� �k�3�&���3�&�3�E� � �3©&£3���&�3�3�E� �E�3� � ¤ ¤6�&�&���3� � ��� � � �3�&�3� �6� �3�&���3�3�E &�3�3�E�k�3 3� � �E�3���3�E� � �3�&� ¤6�
�3�&�3� � � � ¤6�&� � �3� � N

R3N 13��� � � �3�&�3� �6� �3�&�k�3�3�  3�&�3� �k�& 3� � � ¡k� ¥ ¥ � � � £3� � �k�3�k£&�6¥ £3� �6� �&�&�3� � ��� �3� �3�&�3� �& 3� � � N

<�� � � � �3� � a<�� � � � �3� � a<�� � � � �3� � a<�� � � � �3� � a ^^ ^^
<�£ � �3�k� � �6�<�£ � �3�k� � �6�<�£ � �3�k� � �6�<�£ � �3�k� � �6�

F3NN NN .&� �&�3� �&�3�&� � �3� � �3� �3� � �3� � � �k�3£ � �3�Z� � �6� �&�6� � �3� �&�3� � �k�3��� �3� � � �3� � �&�3��� ¢ £3� ���3� � � � £3� �&�3�&�3Ô
�3«

 
� ¦3��� ��� �3� ��£ � � � � � �6� �6� �&�3�k� � ��� �3� ¥ �3� �k�k�3� � �3� ¤6� �6� �3� � � � � � £ � �3°
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� ¦3��� y £ � � � � � �6��� ¤ ¤E�3�&�3���3�3�7� � � �&� � � ���&�3� � ���3�3� �k���3�3�7� �&�3� � ���3�3� � �
� � � �3�&���3� � £3� �3� f71&�3� R3]&a � `&R ��� N � N � °
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� ¦3��� � �3� � ¤ ¤6�&�3���3� � �¨� �3�3� � � � � �6� �&�3���3�3�
� �&�3� £&�k� T �3�3�
�3�3� � �3� � �
� ¥ ¥ � � � £3� � � �k�3� � � ¥ �3� �3� �Z�3� � �k�3�3� � �3�  &£3� �3� � � �k�&�3� �3� � �Z�3�&�3�3� � � � �Z�3�&£3� � N

<�� � � � �3� � a3a<�� � � � �3� � a3a<�� � � � �3� � a3a<�� � � � �3� � a3a
jk�3�3� � �6� �3� �3�jk�3�3� � �6� �3� �3�jk�3�3� � �6� �3� �3�jk�3�3� � �6� �3� �3��� � �3� � �� � �3� � �� � �3� � �� � �3� � �

F3N 13¢<�£ � �3� � � ��4E�3� � £&�3� � T � �3���&�3� �  3�3� ���3�3�797�3�k� � � � ��46�3� � £3�3� � T � ¤6���3��� � ¤ ¤6� � �7� y £ � � � � � � T �&£3¶
� � � � � £3� � �_�&�3�&�3� � � �2�k�3�&� � �6� �3�2�&�3� � �2�3�3�3�3� � � �_�_� ��� �3�3� �3� ¤E� �6� �&�3�_�3�2�k� � �3� � �3� �2� �3� � � � £3�&� � �
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-/. -/02130�. g-/. -/02130�. g-/. -/02130�. g-/. -/02130�. g
<�-/-/. g�. - < y 87;6:�0/o2. <k13;if�;61&13¢<��7-C0257.<�-/-/. g�. - < y 87;6:�0/o2. <k13;if�;61&13¢<��7-C0257.<�-/-/. g�. - < y 87;6:�0/o2. <k13;if�;61&13¢<��7-C0257.<�-/-/. g�. - < y 87;6:�0/o2. <k13;if�;61&13¢<��7-C0257. - < y 460257-C�&<�13;- < y 460257-C�&<�13;- < y 460257-C�&<�13;- < y 460257-C�&<�13;

<�� � � � �3� � a3P<�� � � � �3� � a3P<�� � � � �3� � a3P<�� � � � �3� � a3P
;6� �3� £ �6� �3�&�k�3� �&�3�3� �k��� � ¤6�3� � �&£3 & 3� � � � �k�3� ¥ �3� �3� � £3� �k�3�  &�3�3� ��� �3� ¤6� �6�;6� �3� £ �6� �3�&�k�3� �&�3�3� �k��� � ¤6�3� � �&£3 & 3� � � � �k�3� ¥ �3� �3� � £3� �k�3�  &�3�3� ��� �3� ¤6� �6�;6� �3� £ �6� �3�&�k�3� �&�3�3� �k��� � ¤6�3� � �&£3 & 3� � � � �k�3� ¥ �3� �3� � £3� �k�3�  &�3�3� ��� �3� ¤6� �6�;6� �3� £ �6� �3�&�k�3� �&�3�3� �k��� � ¤6�3� � �&£3 & 3� � � � �k�3� ¥ �3� �3� � £3� �k�3�  &�3�3� ��� �3� ¤6� �6�

F3N 46�3�2�3� ���&�3�&�3� � ����� � ¤E�3� ���&£3 & 3� � � �����3�3�2©3£&�3� � ��� �3� � � � ¤6�6�3� � �
¥ �3� �3� � £3� ���3�6 3�&�3����� �3� ¤6� �6��� �
�3�&�3� � � �3�&��� �k�3� � � � � � ¤6�k� �3�k£&�3� � �3� � ���k� �k�3�3� �k�k�&� �6� �&�3�3� � ¤6� �&�3� � � � ���Z� � �3� � � N

<�� � � � �3� � a3p<�� � � � �3� � a3p<�� � � � �3� � a3p<�� � � � �3� � a3p
h6�3�3� ��� �k�3� �3�&�3�k� �h6�3�3� ��� �k�3� �3�&�3�k� �h6�3�3� ��� �k�3� �3�&�3�k� �h6�3�3� ��� �k�3� �3�&�3�k� �

F3N 13�k�3� ©&£3� � � �6� �&�3� � �k�3� �&�3�3�k� ���3� � � ¤6�3� � T  &�3�3� ��� �3� ¤6� �6� �3�3� � �3�&�k�3� � �3� ��� ¥ ¥ � � � £&� � �3Ô
�3«

 
� ���3�k�k� �3� � � � � �6� �3�&�k�3� � � � � �3°
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��� � � � � �k�E¥ � �3£&� � �3� � � N

R3N .2� � ¤6�3� �7� ���3� �&�3�3�k� ��� �3�&���3�k�k�3� � �7�&�3�k� �k�3�3� � �7�3�3��� £3�&�3� � �3� �7� R3c&c3N c&c3c �&£3� � T � �3�
�3� � � £3� � �&�3�	�3�3� � y . g6< N .7� � ¤6�3� �E�&� � £&� � �E� ���3�k�k� �3� � � � � �6� �3�&���3� � � � � ���&�3���&�3� � �3�&��� �3�Z�3�3� � �3� �
£3�&��� �&�3� ��� �3�Z�3� �3� � � ¤E���3� �&� � � ���&�3� � y . g6<�� £&�3�3� � �3� �k� a3c3N c3c&c �3£3� � N

Y3N .C� � ¤E�3� �&�3� �3�&£3�  3� � �&� � �&� �&�3�3�k� �
� �&�3�
� �&�3� ¤6� �3£&� � ��� �3�
� � �3£&�3� �3�
�3� � �
� �3�3� � ¥ � � ¦3�
� �3�Z�3� � �3� �E�
�3�3� � ¢ �3�k�k� �3� � � � � �6� �&�3�i�&�3� � ¢ �3�Z 3� � �i�&�3� � �	� � � �3�&�3� � �i�&�3�&�3� �3� �%�3� � ¤6� � � �i�&�3� � ¢ �3� � N6F3R&a3T � �3�k�k� P3T
�3�3� �3�3� � � � �k� �3�3� � � � � � ¤6�k� N&F&P3Y � R3c&c3P&N

^VN 4E�3�2� � ¤6�3� �6�3�6� �k�3�3� � ���&�3� �6��� £&�3�3� � �3� ��� ^7c3N c&c3c �&£3� � T �3�6�3� � � ���3�3� � ¢ . g6< T � y � ¥ ¥ � �3�3�k�&� � �
�k�3�3� �&� � �m� � � � � �k��¥ � �3£3� � �3� � �m� ¤ ¤6� �&�3�m�&�3�V� � � �3� � � ���3�3�V�3� � �3� � �3�V�3�3� � �3� �3�3� �&� �6� T � � � � �6� �3�&� T
�3�3� � � ���3�/� � � � � �3�k�&� � � T �3� � ¤6� �_� �&�3� £3�� � �6� �&�3���3�2�&� �k�3�3�_� � �&©3£&�_�&�3�3� � � �3� �2�3� �3�&�3�k� � � T � �
� £3� � � � � �&�3��� ��� �3� ���&£3�k�3� ��� �&�3�&� � � ��� �&�3�&�3� T � �3�3� ¤6� �3£&� � ��� £3� � �� &�3� ���3��� �3�&�3�3� �3�6�3���k�3� � � � �
� ¤ ¤6�3� �7� � �3�k� � � �3� �3�&� ¦3�3�3�3�&�3�3� � � �3� �3�3� �3�3� � �3�3� � �&�3�3� � ��� � �3� � ���3�k�k� �3� � � � � �6� �3�&� N 46�3�6� � ¤E�3� �3�3�
� �k�3�3� � ��� � ¥ �3� � �3� �k� ^7c3N c&c3c �3£3� �k¡�� �&�3� �&� � � � ��� ¢ � ¥ ¥ � �&�3�k�3� � ���3� � � � � ���3�k�3�3� � ���&�3� � �3� �&�3�3� �3 3� � �
�3�3� �3� �3� �&�3� �k�&� � � N
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a3N 13¢ �3� ©3£3� � � �6� �&�3� �3�3 &�3�3�3��� �3� ¤6� �6�3� ���3� �3�&�3�k� ��¡ �3�k�k�3� � � �3�3�6� �k�&�3� � �3� � ¥ �3� � �3� �3� R&c3P3N c3c&c
�3£3� � T �3�C�&� � � ���&�3� � ¢ . gE<�° � �3� ��� �&�3� � ��¤6� �&�3���3�&�3�&£3� � ���3� ¤6�3� � �3� ���&�3�3� �C� �k�&�3� � �C�3�3� � ��� �3�3� � ���3�3�
� �3� � � � � � � �3£& 3 3� � � � �3��� � � � ¤6�&� �E�
� �3�k£3�3�� �3� � � T � �&�
� ���k�3�3�3� � � ���3� � ¤6� � � ���3�3� � ¢ �3� � N3R ^7] �3�3� �3�3� � � � �
� �3�3� � � � � � ¤E�k� N&F3P&Y � R&c3c&P3N

P3N . � � � � �3� � �k�3� � �k�3� �3� �&�3£3� �k�3� � �&�3� �k� �k�3� �&�3�3�k� ��¡Z�3�k�k�3� � �k�&�3�/� � �&�3£&�3� � �  &�3�3� ��� �3� ¤6� �6� Ô
�3«
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� � £3�3� �3�3� T �k�3� � � �k�3�k�3� � � ���Z�3�3� ¥ �3� � � �6� �&�3� °
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� �3� ¤6� �6� � �3� �3� � � �3� � �3�k�&� � �3� �E�k�3�3� � ¢ �3�k�k� �3� � � � � �6� �&�3�&°
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� �3�3� £3� �&� �6�G� �&�3� � �3� � � � � � ¦3� T � � � �3� � � ¥ � � ¦3�G�_� �3� �3� � ¦3� T � �3� � �3 &�3� � �6� �&�3�
�3� � �3� �3� T � �3� �3� � � ¦3���3��� � £&�3� � T �&�&�3� � � � T � �3�3� � �k�3� � � �6� �&�3���®� � � �3� � ¦&�
� ¤6� � £3�3�&� T � �3� ¤6� �6�V�3�V� �3� � �& 3� � � � � T � �3� ¤6� �6�V� � � � �&�3� � �V�3� � ¢ � �3�&�3�&�3�3� � ���3�3� ¦3�
� � � �&�3� � � � T �3� � ¢ �3� � ¦3� � � � � £3� � T �3� � �á�3�&�3� �&�3� � T �3� � ¢ £3�  3�&�3� � � � � � T �3� � �
�3�&�3� �&�3�3� � � � � �3°
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m’acquisto, noleggio e manutenzione, riparazione e modifica di 
apparecchiature elettriche, fotografiche, meccaniche, telefoniche, 
radiotelevisive, telematiche e similari; 
n’spese per corsi di preparazione, formazione e perfezionamento del 
personale, spese per corsi indetti da enti, istituti e amministrazioni 
varie; 
o’polizze di assicurazione; 
p’spese postali, telefoniche e telegrafiche, acquisto di valori bollati, 
servizi di posta celere e consegna plichi anche a mezzo corriere; 
q’spese per il funzionamento, la gestione e lo sviluppo dei sistema 
informatico; 
r’pulizia, disinfestazione, smaltimento rifiuti speciali e servizi analoghi; 
s’acquisto, noleggio, riparazione e manutenzione di autoveicoli, di 
materiali di ricambio, combustibili e lubrificanti; 
t’spese per la fornitura di acqua, di combustibili, lubrificanti e gas, 
telefono, energia elettrica, anche mediante l'impiego di macchine e 
relative spese di allacciamento; 
u’acquisto e noleggio di attrezzature e di materiali antincendio, 
antinquinamento ed attrezzature di soccorso; 
v’acquisto di materiali ed attrezzature necessari per l'esecuzione di 
lavori e servizi o comunque richiesti per lo svolgimento dei compiti 
istituzionali dellಬAutorità Portuale; 
w’beni e servizi di qualsiasi natura nei casi elencati all'art. 125, comma 
10, del decreto legislativo n. 163/2006. 

 
7. Per i servizi e forniture di importo pari o superiore allಬimporto di cui al comma 11, 
dellಬart. 125 del Decreto Legislativo n. 163 del 12 aprile 2006 e s. m. e i., al netto dellಬIVA, 
e fino alla soglia di cui al comma 5, l'affidamento mediante cottimo fiduciario avviene nel 
rispetto dei principi di trasparenza - rotazione, parità di trattamento, previa consultazione 
di almeno cinque operatori economici, se sussistono in tale numero soggetti idonei, 
individuati sulla base di indagini di mercato ovvero tramite elenchi di operatori predisposti 
dalla stessa amministrazione. Eಬ consentito l'affidamento diretto, senza consultazione, nel 
caso di nota specialità del bene o servizio da acquisire, in relazione alle caratteristiche 
tecniche o di mercato, ovvero per servizi e forniture di importo inferiore allಬimporto di cui al 
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comma 11, dellಬart. 125 del Decreto Legislativo n. 163 del 12 aprile 2006 e s. m. e i., al 
netto dell'IVA. 
 
8. La lettera di invito deve, tra l'altro, contenere l'oggetto della prestazione, le eventuali 
garanzie, le caratteristiche tecniche, la qualità e le modalità di esecuzione, i tempi di 
esecuzione, i prezzi, le modalità di pagamento, le modalità di scelta del contraente, 
eventuali penalità previste. 
 
9. La scelta del contraente avviene in base al criterio del prezzo più basso o dell'offerta 
tecnico-economica più vantaggiosa, in relazione a quanto previsto in lettera di invito. 
 
10. L'acquisizione di beni e di servizi e l'affidamento di lavori in economia vengono 
perfezionati con contratto mediante scrittura privata semplice ovvero mediante atto scritto 
dell'Autorità Portuale. 
 
11. Gli impegni di spesa di cui al presente articolo possono essere adottati dal Segretario 
Generale ovvero da dirigenti/funzionari all'uopo delegati dal Presidente. 
 
12. Per la liquidazione delle spese effettuate in economia è richiesta l'attestazione di 
regolare esecuzione del lavoro e della fornitura del bene o del servizio. 
 
13. LಬAutorità Portuale, con avvisi pubblicati allಬalbo pretorio del Comune, all'albo della 
Camera di Commercio I.A.A., nonché sul proprio sito Internet, invita periodicamente gli 
operatori economici a presentare manifestazione di interesse per l'iscrizione nei propri 
elenchi degli appaltatori per le procedure in economia, secondo le diverse categorie e 
tipologie di beni, servizi e lavori. L'ordine di iscrizione negli elenchi è determinato dalla 
data di presentazione delle domande, attestata dallಬufficio protocollo dell'amministrazione. 
I soggetti da consultare per le diverse categorie di beni, servizi e lavori vengono 
individuati, nel rispetto dei principi di trasparenza, rotazione, parità di trattamento, 
secondo lಬordine di iscrizione nei rispettivi elenchi. Gli elenchi vendono periodicamente 
aggiornati. 
 
14. LಬAutorità Portuale può ricorrere alla convenzioni quadro definite dalla CONSIP S.p.A. 
secondo quanto previsto dallಬarticolo 26 della legge n. 23 dicembre 1999, n. 488 e 
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successive modificazioni, ovvero ne utilizza i parametri di prezzo/qualità come limiti 
massimi, per la stipulazione dei contratti, giusta disposizione di cui allಬart. 1, comma 449, 
secondo periodo, della legge 27.12.2006, n. 296. 

    
    

Articolo 58Articolo 58Articolo 58Articolo 58    
DiviDiviDiviDivieto di frazionamento delle spese eto di frazionamento delle spese eto di frazionamento delle spese eto di frazionamento delle spese     

 
1.    Eಬ vietato effettuare lಬartificioso frazionamento delle spese al fine di consentire il ricorso 
alla procedura in economia o alle altre procedure di scelta del privato contraente. 

    
    

Articolo 59Articolo 59Articolo 59Articolo 59    
Stipulazione dei contrattStipulazione dei contrattStipulazione dei contrattStipulazione dei contratti i i i ----    Ufficiale roganteUfficiale roganteUfficiale roganteUfficiale rogante    

 
1. I contratti in forma pubblica e privata sono stipulati dal Presidente o da un suo delegato. 
 
2. Un dipendente con almeno la qualifica di quadro è delegato, assumendo la funzione di 
ufficiale rogante, a redigere e ricevere, a tutti gli effetti legali, i contratti e gli atti 
dell'Autorità Portuale per i quali le disposizioni legislative prevedono la forma pubblica. 



�������� ����
���� �����������	�����
�����
������

� � �

-/. -/02130-/. -/02130-/. -/02130-/. -/02130­gggg
f7. h6460�h6. o2. 0287.3-/5&<�87hE. -/0257. ;i;inC. 8&<�1&.f7. h6460�h6. o2. 0287.3-/5&<�87hE. -/0257. ;i;inC. 8&<�1&.f7. h6460�h6. o2. 0287.3-/5&<�87hE. -/0257. ;i;inC. 8&<�1&.f7. h6460�h6. o2. 0287.3-/5&<�87hE. -/0257. ;i;inC. 8&<�1&.

<�� � � � �3� � P3c<�� � � � �3� � P3c<�� � � � �3� � P3c<�� � � � �3� � P3c
57�3�3�&�3� � � � �&� � � � � � £&�3� � � ��� �3� � �57�3�3�&�3� � � � �&� � � � � � £&�3� � � ��� �3� � �57�3�3�&�3� � � � �&� � � � � � £&�3� � � ��� �3� � �57�3�3�&�3� � � � �&� � � � � � £&�3� � � ��� �3� � ���k�3� �3� �&�3£3� �k�3� �k� � � � ¤E� � ��k�3� �3� �&�3£3� �k�3� �k� � � � ¤E� � ��k�3� �3� �&�3£3� �k�3� �k� � � � ¤E� � ��k�3� �3� �&�3£3� �k�3� �k� � � � ¤E� � �

F3N .3� �3�&�3�3� � � � �3� � � � � � £3�3� � �3� ��� �3� � � � £3� � � ��� ���&�3� ��� ��� �&� � ���3� � ¤E�3� �3� �k�&� � �k� �3� � �3�&��� �&�3�3� � � � �&�3� � �
�3�3� �k�6¤6� �3�&� � � �3� � ¢ � � � �k�3�3� � ��� � � �3£3� � �6� �3�&�k�3�3� � �3� � � � � � � ���&�3� � ��� �3�3� �6� �&�3�k�&�3� � �k�3�3� � N

<�� � � � �3� � P<�� � � � �3� � P<�� � � � �3� � P<�� � � � �3� � PCFF FF
;6� � � � � ��� �6¤6� �&�3� �k�3�3� � �&�3�3� �3�k�3� � �k��� �&�3� �6� �3�&���&�3�&� � � � ¤6�3� � �3� �;6� � � � � ��� �6¤6� �&�3� �k�3�3� � �&�3�3� �3�k�3� � �k��� �&�3� �6� �3�&���&�3�&� � � � ¤6�3� � �3� �;6� � � � � ��� �6¤6� �&�3� �k�3�3� � �&�3�3� �3�k�3� � �k��� �&�3� �6� �3�&���&�3�&� � � � ¤6�3� � �3� �;6� � � � � ��� �6¤6� �&�3� �k�3�3� � �&�3�3� �3�k�3� � �k��� �&�3� �6� �3�&���&�3�&� � � � ¤6�3� � �3� �

F3N . � �3� �3� �3� � ��� �3�&�3� �3�k�&� � ��¡k�&�3�3� �&� � �k���&�3� � � � �k�3�3� � y �3� �3� � � �6� � R3c&c3]3N

. 1�hE;6:25�;6- <�57. 0¯:�;687;65�<�1&;

. 1�465�;6hE. f7;687-/;
 
 
 
 
 
 
 
 
�

 





�������� ����
���� �����������	�����
�����
������

� � ¬

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

������������������������������������������������







����������������

 
 
 
 
 

 





�������� ����
���� �����������	�����
�����
������

� � µ

<< <<
11 11C1&;6:C<�-/0 F1&;6:C<�-/0 F1&;6:C<�-/0 F1&;6:C<�-/0 F ´ <�� � N P 9��3�k�k� F «

 
 
 
 
 
 
 

 
�

���������������


������������������			���������������			������������������





������������


���


���������������������������


������

���������


���������������������������������������������������������


���������������������������������������������

���������





������������������������������������			���������������


���������

���

���

���
 
 
 
 
 
 



�������� ����
���� �����������	�����
�����
������

�
� ·

�������

�
���	�
���� ������������������������������������������������������������������������������������������������������������������������������
�

��	�������������������������������
���� ����������������������������������������������������������������������
�
�����
�����������������
���������
������������������
���������
��������������������������������
�
�����
���������
�����������������
������	����������
����

���������������������������������������������
�
������
����
����

��	��
���������������
�������

�������������������������������������������������������������
�
���	���������������������	��������������	����������
������������
������������������
���� �����������������������������������������������������������������������������������������������������
�
������
������������������ �
���
�������������������������������������������������������������������������������������
�
�������	���������	����
�����
���������������������������� �����������������������������������������������������
�
�
�����	���	����������������������	��������������������������������������� ������������
�
�����	������
� ���������������������������������������������������������������������������������������������������������������������������

�
������
���������

�����������������
������

�������� �������������������������������������������������������������!��
�
�����

���
������������
�	������
�����������������������������������������������������������������������������������������!��

�
������
�������������������������������������������������������������������������������������������������������������������!��
�
��"����#����������������������
����������������������������������������������������������������������������������!��
�
�����
���������� ����������������������������������������������������������������������������������������������������������������������!��
��
���������������������������������������������������������������������������������������������������������������������
�
��!����������������������������������������������������������������������������������������������������������������������������������
�
������������������������������������������������������������������������������������������������������������������������������������!�
�
���$��	������������ ������������������������������������������������������������������������������������������������������������������
��
���������������� ����������������������������������������������������������������������������������������������������������������������$$�

�
�����������%��������� ���������������������������������������������������������������������������������������������������������������$$�
�
�����������������������������������������������������������������������������������������������������������������������������������$��

�
�����������������	��������������������������������������������������������������������������������������������������������$��
�



�������� ����
���� �����������	�����
�����
������

�
���

�
����	�
������

�&� '()*)+,)� -./01)+,.� 2� *,3,.� '()-4*'.*,.� 3&&.� */.'.� -4� 4+-454-03()� 4� '(4+/4'4�

6.+-31)+,3&4�)� &)�()7.&)�/.+,384&4�-3�3''&4/3()�')(� &�4+,(.-094.+)�-)&&3�/.+,384&4,:�

)/.+.14/3�+)&&)��0,.(4,:�	.(,03&4�4+�/.)()+93�/.+�&)�-4(),,45)�-)&&3�
)77)�������)�

-)&�*0//)**45.�-)/)+,(.�
7*��+�����������+�'3(,4/.&3();�+)4�'3(37(364�/<)�*)70.+.�

5)+7.+.� 4&&0*,(3,4� 4� '(4+/4'4�/.+,384&4�-3�'.(()�3�83*)�-)&&3�/.+,384&4,:�)/.+.14/3�

3+3&4,4/3�)54-)+943+-.�&)�-466)()+9)�/.+�&3�/.+,384&4,:�64+3+943(43�=3+/<)�3,,(35)(*.�

3''.*4,4�()'.(,�-4�(4/.+/4&4394.+)>�)-�4�/(4,)(4�')(�&�3,,(48094.+)�-)4�/.*,4�*43�34�/)+,(4�

-4�/.*,.�*43�3&&)��4**4.+4��*,4,094.+3&4���

�)&&�)&38.(394.+)�-4�,3&4�/(4,)(4�*4�63�(46)(41)+,.�3&�	43+.�-)4��.+,4�10,03,.�-3�?0)&&.�

3&&)73,.�3&��)/(),.�
)74*&3,45.�+������-)&�$��37.*,.�����;��38����)�*�1�4�;� &3�/04�

*,(0,,0(3�5)((:�1)7&4.�/3&3,3;�-3�/43*/0+3��0,.(4,:�	.(,03&);�+)&&3�'(.'(43�()3&,:�-4�

394.+)���

�

�


���	�������������������������������
����

�


��� ��� �����	����� �	�� ��� ������������ ��������	��� �� ���

�����������������
����

�

�.1)�+.,.�&3�/.+,384&4,:�)/.+.14/3�*4�83*3�*0&&�4+-454-0394.+)�-)&&3����� ! "#$�

 ��"��%�$�-)4�6)+.1)+4�3114+4*,(3,454 �4&�*4*,)13�/.+,384&)�'()+-)�3�(46)(41)+,.�

%&���'!�;�53&)�3�-4()�4&�53&.()�-)&&)�(4*.(*)�013+)�)�*,(01)+,3&4�@�8)+4�)�*)(5494�@�

)66),,4531)+,)� 0,4&4993,);� 3+94/<A� /.+*4-)(3()� &$� '� '$� (���� ! "#$�

)%"$"#%$*%$+;�/<)� (3''()*)+,3� &�)*8.(*.�1.+),3(4.� &)73,.�3&&3� &.(.�3/?04*494.+)��

�45)(*31)+,)�-3&&3�*')*3;� 4+63,,4;� 4&�/.*,.�*.(7)�?03+-.�&3�(4*.(*3�2�41'4)73,3 �2�

53&.(4993,.�4+�()&394.+)�3&&�)66),,45.�/.+*01.�-)&&3�(4*.(*3�*,)**3�)-�2�3,,(4804,.�3&�

')(4.-.�3114+4*,(3,45.�4+�/04�)**.�*4�13+46)*,3;�4+-4')+-)+,)1)+,)�-3&�1.1)+,.�



�������� ����
���� �����������	�����
�����
������

�
� v

4+�/04�3554)+)�4&�()&3,45.�)*8.(*.�64+3+943(4.��


)� (4*.(*)� 41'4)73,);� 4+.&,();� *.+.� /&3**464/3,)� 4+� ()&394.+)� 3&&3� &.(.� B+3,0(3C�

*)/.+-.�4&�	43+.�-)4�/.+,4�4+-454-03,.���

�

�� -466)()+,4� /(4,)(4� 3''&4/3,4� +)&&3� (3''()*)+,394.+)� -)7&4� )5)+,4� *)/.+-.� &3�

/.1'),)+93� )/.+.14/3� )� ?0)&&3� 64+3+943(43� '.(,3+.;� ')(� &.(.� *,)**3� +3,0(3;� 3�

B-4*3&&4+)31)+,4C� /<)� '.**.+.� )**)()� *)1'&464/3,4� *)/.+-.� &.� */<)13�

*.,,.(4'.(,3,. �

 

 
 
 
 
�.1)�4+�)54-)+93�-3&&.�*/<)13�*.'(3�(4'.(,3,.;�?03+-.�4&�')(4.-.�-4�41'4)7.�-)&&3�

(4*.(*3�-466)(4*/)�-3&�1.1)+,.�4+�/04�3554)+)�&�)*8.(*.�1.+),3(4.�')(�&�3/?04*494.+)�

-)&&3�(4*.(*3�*,)**3�*4�<3�0+�,%'$&&%" $� "!��,%�!%���! ���*$&  �4+�?0)*,.�/3*.�

4&�13+46)*,3(*4�-)&&3�*')*3�'0D�*)704()�.�'()/)-)()�4&�13+46)*,3(*4�-)&�/.*,.���

������������		����������������������������������������������������������

��������	
����
�	�

�
� ��������	
���������
�

������

����

��
��

��
��

��
��

��
��

��
��

��
��

����������������
������������

��� ��������!��"�#�"����
���!��"��

��
��

��
��

��
��

��
��



�������� ����
���� �����������	�����
�����
������

�
� z

�)&&)�-466)()+9)�6(3�/.+,384&4,:�64+3+943(43�)�/.+,384&4,:�)/.+.14/3�3+3&4,4/3�53++.�

)54-)+943,4�3&,(4�-0)�)&)1)+,4�-4�-4**.+3+93 ���

� �&�'(41.�*4�5)(464/3�?03+-.�4&�/)+,(.�-4�/.*,.�)�.�()*'.+*384&4,:�/<)�*.*,4)+)�

&3�*')*3;�53&)�3�-4()�?0)&&.�'()**.�/04�*.+.�3&&./3,)�&)�(4*.(*)�64+3+943(4);�2�

-45)(*.�-3&�/)+,(.�/<)�*.*,4)+)� 4&�/.*,.;�.**43�-3�?0)&&.�/<)�41'4)7<)(:�&3�

(4*.(*3���+�,3&�/3*.�*4�<3�0+�,%'$&&%" $� "!��,%�!%���'!*-!!-*$& �'.4/<A�4&�

/.*,.� *4� 13+46)*,3� '()**.� 0+3� *,(0,,0(3� .(73+4993,453� -45)(*3� -3� ?0)&&3�

'()**.�/04�*4�13+46)*,3�&3�*')*3 �*4�<3�0+�)*)1'4.�-4�,3&)�-4*3&&4+)31)+,.�4+�

,0,,4�4�/3*4�4+�/04�&�3/?04*494.+)�-)4�8)+4�2�7)*,4,3�-3�*,(0,,0()�.(73+4993,45)�3�

&45)&&.� /)+,(3&)� =3-� )*�� ')(� 4� 13,)(43&4� -4� /.+*01.>� )-� /.*,4� 5)+7.+.� '.4�

(4'3(,4,4�*04�/)+,(4�-4�/.*,.�/<)�41'4)73+.�&)�(4*.(*)���

� �&,(.� )&)1)+,.� -4� -466)()+93� *4� 5)(464/3� ?03+-.� 3-� 0+� )*8.(*.� 1.+),3(4.�

���� /.((4*'.+-)� &�3/?04*494.+)� -4� (4*.(*)� 013+)� .� *,(01)+,3&4E� 4+� ?0)*,.�

/3*.�/�2�0+3�*')*3�3�/04�+.+�/.((4*'.+-)�0+�/.*,.�)-� 4+�,3&)�/3*.�*4�'0D�

'3(&3()�-4�0+�,%'$&&%" $� "!��,%�!%���'%'! �%��;�'.4/<A�4�53&.(4�()74*,(3,4�

-3�0+�*4*,)13�+.+�/.((4*'.+-.+.�3-�3&/0+�53&.()�+)&&�3&,(.�*4*,)13���

�


�
���������������������
����������������	��������������������

���
./0/.�

�


3�/.+,384&4,:�3+3&4,4/3�*4�/3(3,,)(4993�')(� 4&�63,,.�/<)�4&�/.*,.;�53&)�3�-4()� 4&�53&.()�

-)&&)�(4*.(*)�41'4)73,);�2�/.(()&3,.;�.&,()�/<)�3&&3�+3,0(3;�3&&)�B-)*,4+394.+4C�')(�/04�

&)� (4*.(*)� *.+.� 41'4)73,)�� �&� ��� 
)7�5.� +�� ������;� 4+63,,4;� '()5)-)� � /<)� &3�

14*0(394.+)�-)4�/.*,4�=4+-454-03,4�')(�+3,0(3�*)/.+-.�4&�	43+.�-)4�/.+,4�3&&)73,.�3&&.�

*,)**.�-)/(),.>;�355)+73�4+�83*) ��

� 3&&3� ()*'.+*384&4,:;�53&)�3�-4()� 4+�83*)�3&� *.77),,.�,4,.&3()�-)&�� "!*��,%�

��'!��/<)�-4*'.+)�-)&&�41'4)7.�-)&&)�(4*.(*)�3**)7+3,)E��

���������������������������������������� ����

���4� *4� (46)(4*/)� 4+� '3(,4/.&3()�3&&)� *.11)�64+3+943(4)� =)*�� (418.(*.�10,04>�/<)�+)&&3��������� +.+�
/.((4*'.+-.+.�3�*.*,)+41)+,.�-4�/.*,4���3&)�&3�')+3�*.,,.&4+)3();�4+.&,();�/.1)�,3&0+)�()74*,(394.+4�
/.+,384&4� )66),,03,)�/.+� 4&�/(4,)(4.�-)&&3�/.1'),)+93�64+3+943(43�+.+�/.((4*'.+-.+.�3-� 41')7+4� )-�
3//)(,31)+,4� 4+� *)+*.� '(.'(4.� 13� /.+,(4804*/.+.� 3� 6.(13()� &3� /3,)7.(43� -)4� B()*4-04� -4�
*,3+9431)+,.C�/.+,)1'&3,3�+)&&)�+.(1)�-4�/.+,384&4,:�'088&4/3��



�������� ����
���� �����������	�����
�����
������

�
� �

� 3&&)� 64+3&4,:;� 53&)� 3� -4()� 3&&)� �4**4.+4� �*,4,094.+3&4� /<)� -)5.+.� )**)()�

')(*)704,)��

�


�������������������	��	�

�����������������	�����

�

�&�+0.5.�*4*,)13�/.+,384&)�/<)�5)((:�3''&4/3,.�-3&&)��0,.(4,:�	.(,03&4�74:�3�'3(,4()�

-3&&�3++.��$$��2�/3(3,,)(4993,.�-3&�/.+6(.+,.�*4*,)13,4/.�,(3�7&4�.84),,454�'()64**3,4�

)-� 4� (4*0&,3,4� (37740+,4�� �3&)�/.+6(.+,.�/.+*)+,)�-4�5)(464/3()�')(4.-4/31)+,);� +)&�

/.(*.� -)&&�)*)(/494.;� &�3-)()+93� 6(3� ?03+,.� '()54*,.� )� &�)66),,45.� 3+-31)+,.� -)&&3�

7)*,4.+)� )� *4� '.+);� ')(,3+,.;� 4+� 543� *,(01)+,3&)� 3&&�)*)(/494.� -)&� /.+,(.&&.� -4�

7)*,4.+)���

�)/.+-.�?0)*,3�&.74/3�4&�'(./)**.�*4�*54&0''3�4+�,()�1.1)+,4�6.+-31)+,3&4 ��

� &3�63*)�-)&&3��*�1*$��$#%�" ;�+)&&3�?03&)�5)+7.+.�-)64+4,4�7&4�.84),,454�)�

*4� '(.7(3113+.� &)� (4*.(*);� &)� 394.+4� )-� 4� ,)1'4� +)/)**3(4� ')(� ()3&4993(&4;�

'(./)**.�/<)�*4�*.*,3+943�/.+�&3�'()-4*'.*494.+)�-)4�2-,1 !E��

� &3�63*)�-4�1 '!%�" ;�+)&&3�?03&)�5)+7.+.�(4&)53,4�7&4�)5)+,4�5)(464/3,4*4E��

� &3�63*)�-4���"!*�&&�;�+)&&3�?03&)�*4�5)(464/3�/<)�&3�7)*,4.+)�*4�*5.&73�4+�1.-.�

,3&)�-3�')(1),,)()�4&�(37740+741)+,.�-)7&4�.84),,454�'()64**3,4���

�&� ()+-4/.+,.� -4� 7)*,4.+);� 4+64+);� -:� /.+,.� -)&&)� (4*0&,3+9)� -)64+4,45)� -)&&3�

7)*,4.+)� )-� )54-)+943;� 3,,(35)(*.� &�.')(394.+)� -4� (4/.+/4&4394.+);� &)�

-466)()+9)� 6(3� &3� /.+,384&4,:� 64+3+943(43� =*')*)� *.*,)+0,)>� )� &3� /.+,384&4,:�

)/.+.14/3�=/.*,4�*.*,)+0,4>���


3�/&3**464/394.+)�'(.'.*,3�/.+6)(13�/.1)�&)�3,,454,:�-)&&3�	43+464/394.+);�

	(.7(311394.+)�)��.+,(.&&.�=		�>�(3''()*)+,4+.�0+��.+,4+001�+)&&3�*)?0)+93�

7)*,4.+3&)��



�������� ����
���� �����������	�����
�����
������

�
� �

�

�


3�63*)�-4��	��	�

������;�/<)�,(.53�)*'()**4.+)�+)&&3�)�*�-&$#%�" �, &�

2-,1 !;�*4�*5.&7)�4+�,()�1.1)+,4�*0//)**454 ��

 

����������������				����

��������

����������

������������������������

����

������������������������������������

��� � ����� � �� � ��

�� � � �� ��� �� ���
 �! � �� � � �

! �����
���� ����
���

������ "�

�
���
�����������
��
���
�

�������
����	��#�

�������
����	���	
$����%�

&"
��������������'��	��(��

��& "
�������
���
����'! ��	�(�
�����
��
������

����������

����������������������������������		��

������		��������

��
� �
$��
��������
�
��	��

���
����	�����

� ���)��%���� �	"��
���

� �
��	��
�����	��	�
�������������������

���
���
�����
������������
��������	"���)��

�
������
����
��
�����


���	����

����������������������		��

��

������		��������

* ������
�� $�����)���

! ��
�������



�������� ����
���� �����������	�����
�����
������

�
� �

 
 
 
 
��80-7),�'(.'.*,4�(3''()*)+,3+.� &)�(4/<4)*,)�/<)�4� ()*'.+*384&4�-)4�/)+,(4�-4�/.*,.�

353+93+.� 4+� 63*)� -4� '()-4*'.*494.+)� -)&� 84&3+/4.� '()5)+,45.� )&38.(3,)� *0&&3� 83*)�

-)7&4� .84),,454� 4+4943&4� '.*,4� -37&4� .(73+4� -4� 7.5)(+.� =3,,(35)(*.� &)� &4+))�

'(.7(3113,4/<)>� 4+� /.(()&394.+)� /.+� &)� /.++)**)� )*47)+9)� 4+� ,)(14+4� -4� (4*.(*)�

013+)�)�*,(01)+,3&4���

�&�80-7),�'()*)+,3,.�2�4&�6(0,,.�-)&&3�1)-4394.+)�6(3�7&4�.84),,454�4+-4/3,4�-3�/43*/0+�

/)+,(.�-4�/.*,.�)�&)�)*47)+9)�-4�(4*'),,.�-)4�&414,4�-4�84&3+/4.E��3&)�-./01)+,.�54)+)�

'()*)+,3,.;� ?03&)� '(.7),,.� -4� 84&3+/4.� ')(� &�3++.� *0//)**45.;� -3&� �)7(),3(4.�


)+)(3&);� ,4,.&3()� -)&� �)+,(.� -4� �)*'.+*384&4,:� �114+4*,(3,453� -4� �F� &45)&&.;� 3&�

�.14,3,.�	.(,03&)�')(�&�3''(.5394.+)���

�&� 80-7),� -)64+4,.� 2� 4&� -./01)+,.� /<)� 54)+)� 6.(10&3,.� 3&� ,)(14+)� -)&&3� 63*)� -4�

3''(.5394.+)�/4,3,3�)�+)�()/)'4*/)�&)�)5)+,03&4�4+-4/394.+4�4+�,)(14+4�-4�.84),,454�-3�

')(*)704()�)�-4�&414,4�-4�(4*.(*)�64+3+943(4)�0,4&499384&4���&�80-7),�/.*G�(4-)64+4,.�54)+)�

*0//)**4531)+,)�/.10+4/3,.�34�()*'.+*384&4�-)4�/)+,(4�-4�/.*,.�)�/.+,4)+)�,0,,4�7&4�

.84),,454�-3�,(3703(-3()��


3�6.(10&394.+)�-)&��0-7),�)/.+.14/.;�')(,3+,.;�-)5)�)**)()�54*,3�/.1)�'3(,)�-4�

0+� '4H� 31'4.� '(./)**.� -4� '(.7(311394.+)� /<)� /.+,)1'&4;� 3//3+,.� 3&&3�

?03+,464/394.+)�-)&&) (4*.(*)�013+)�)�*,(01)+,3&4�-3�41'4)73()�')(�&3�()3&499394.+)�

����������

��	
	��
����	��

�����	
�	������
�������

�����
�
�������
���������

�
�������

������
����	��������	��
���	�

�
����
�������������
�������

�� !"#������$#��

�
�������

�� !"#� "%&�&#����
����

���

�� !"#���"$"�#�#��

�
�������

���!��''�(&��"�



�������� ����
���� �����������	�����
�����
������

�
� ¬

-)7&4�.84),,454�'()64**3,4;�&3�-)64+494.+)�-)&&)�(4*.(*)�64+3+943(4)�+)/)**3(4) �4+�?0)*,3�

3//)94.+)� *4� '0D� '3(&3();� ')(,3+,.;� -4� �*�1*$��$#%�" �  ��"��%��� 3

)%"$"#%$*%$���

�

�)&&3� 63*)� -4� ��������� 5)+7.+.� (4&)53,4� /.+,384&1)+,)� =*43� +)&&3� /.+,384&4,:�

64+3+943(43;� *43� +)&&3� /.+,384&4,:� )/.+.14/3>� ,0,,4� 4� 63,,4� 3114+4*,(3,454� /<)� *4�

5)(464/3+.�+)&�/.(*.�-)&&�3++.���

�

�

�


3�63*)�-4�����	�����/.+*)+,)�-4�3+3&4993()�7&4�*/.*,31)+,4�6(3�*')*)�)�/.*,4�

(4&)53,4� 4+�63*)�-4�7)*,4.+)�)�.84),,454�64**3,4�+)4�80-7),�4+4943&4�3&�64+)�-4�-)/4-)()�

)5)+,03&4�394.+4�/.((),,45)�-3�4+,(3'()+-)()�')(�(37740+7)()�7&4�.84),,454�64**3,4�+)&�

80-7),� 4+4943&)� .55)(.� '(./)-)()� 3-� 0+3� (46.(10&394.+)� '3(943&)� -)7&4� .84),,454�

*,)**4� 3,,(35)(*.� 0+3�* 4%'%�" �, %�2-,1 !;� .')(394.+)� /<)� '0D� /.+-0(()� 3-�

3**)*,31)+,4�-4�84&3+/4.��
)�5)(464/<)�)66),,03,)�/.+*)+,.+.�')(3&,(.�-4�')(5)+4()�

3-�0+3�147&4.()�6.(10&394.+)�-)&�80-7),�')(�7&4�3++4�*0//)**454���

 

�������

�

	
�
)	��������

���
������
�������

�"���#� &���"���$��#&*��

�"*&$&��"� "+��� !"#���
�������

�&+"*�(&��"� "&���$#&�

�"� "++"�$�"$"��
�������

!"$#&��"�

���#��++��



�������� ����
���� �����������	�����
�����
������

�
� ±


3�63*)�-4�����������������,(.53�)*'()**4.+)� +)&&3� (3''()*)+,394.+)�-)&&)�

*')*)�)�-)4�/.*,4�*.*,)+0,4�+)&&�3++.�)�+)&&3�/.++)**3�.')(394.+)�-4�(4/.+/4&4394.+);�

3,,(35)(*.� &3� ?03&);� B3&� 64+)� -4� /.&&)73()� 4&� (4*0&,3,.� )/.+.14/.� */3,0()+,)� -3&&3�

/.+,384&4,:� 3+3&4,4/3� -)4� /.*,4� /.+� ?0)&&.� -)&&3� 7)*,4.+)� 64+3+943(43� -)&&)� *')*)�

(4*0&,3+,)� -3&� ()+-4/.+,.� 64+3+943(4.C;� *.+.� B)54-)+943,)� &)� '.*,)� 4+,)7(3,45)� )�

(),,464/3,45)�/<)�)*'(41.+.�&)�-45)(*)�1.-3&4,:�-4�/.+,384&499394.+)�-)4�6)+.1)+4�-4�

7)*,4.+)C�=3(,�����-)&���
)7�5.�+��������>���

 

 
 
 
 

�����

�	������������

!	
����	�
�&����&+&�(&��"�#�����

��$#&�

�$�$#"��#&�"��"� &���#��

���$��#&*�(&��"����$#&�

�
�������

���!��''�(&�

�"�

� "'�&'"�#&��

���%&���

� "'�&'"�#&��

����"����'&���



�������� ����
���� �����������	�����
�����
������

�
� µ

����	���������������������	��������������	����������
��������
���������������������
���� 
�

������������������������5���������������������

�

�)*/(4,,3� 4+� *4+,)*4� &�41'.(,3+93�-)4� +0.54� '(./)**4�/.+,384&4;� 2� +)/)**3(4.;�

'(413� -4� '(./)-)()� 3&&3� 4+-454-0394.+)� -)4� /(4,)(4� -4� 3,,(48094.+)� -)4� /.*,4;�

4-)+,464/3()� &)�'(4+/4'3&4�/&3**464/394.+4�-)7&4� *,)**4�/<)�*3(3++.�0,4&4993,4�+)&�

/.+,(.&&.�-4�7)*,4.+)�)�+)&�'(./)**.�-)/4*4.+3&)����


)� '(4+/4'3&4� -4*,4+94.+4� 63++.� (46)(41)+,.� 3&&)� -)64+494.+4� -4� �.*,4� -4(),,4� )� �.*,4�

4+-4(),,4��

��'!%�,%* !!%� ���'!%�%",%* !!%��


3�'.**484&4,:�-4�'.,)(�14*0(3()�.�+.+�14*0(3()�')(�0+.�*')/464/.�/)+,(.�-4�/)+,(.�-4�/.*,.�=.�')(�
0+3�*')/464/3��4**4.+)��*,4,094.+3&)>�0+�-),)(14+3,.�41'4)7.�-4�(4*.(*)�63�*4�/<)�*4�-)883�'3(&3()�-4�
/.*,.�-4(),,.�=14*0(384&)�.�*')/464/.�-)&�/)+,(.�.�-)&&3��4**4.+)>�.�-4�/.*,.�4+-4(),,.�=+.+�14*0(384&)�
.� 7)+)(4/.>��	)(� 0+3� *')/464/3� /.(()&394.+)� /.+� &3� ()*'.+*384&4,:� -)4� /)+,(4� -4� /.*,.� 4� /.*,4� *4�
-)64+4*/.+.�-4(),,4�?03+-.�4&�&.(.�41'4)7.�-4')+-)�-3&�()*'.+*384&)�-4�*0--),,.�/)+,(.����/.*,4�-4(),,4�
5)+7.+.�3,,(4804,4�4+�1.-.�*')/464/.�3&�/)+,(.�-4�/.*,.�.�3&&3��4**4.+)�4+�?03+,.�?03+,464/384&4�+)&�
/)+,(.�*,)**.���.+.�/.*,4�-4(),,4�3+/<)�?0)&&4�*.*,)+0,4�')(�0+.�*')/464/.�/)+,(.�/.1)�3-�)*)1'4.�
&�311.(,31)+,.� -4� 0+�3,,()993,0(3� 0,4&4993,3� *.&.� 4+� ?0)&� /)+,(.���� /.*,4� 4+-4(),,4� *.+.�
)**)+943&1)+,)� 4� /.*,4� *.*,)+0,4�3� &45)&&.� -4� �114+4*,(394.+)� /<)� 5)+7.+.� '.4� (4'3(,4,4� *04� /)+,(4�
3,,(35)(*.�6.(10&)�-4�3,,(48094.+)�/<)�'.**.+.�)**)()�*0 �
�����$' �-"%�$�
�
���$' ��-&!%�&$��
�
����$' �-"%�$�*47+464/3�)**)+943&1)+,)�/<)�)*4*,)�0+3�*.&3�?03+,4,:�-4�(4'3(,494.+)�-)&�/.*,.�/.1)�
3-�)*)1'4. �
�)+,(4�-4��.*,. ����������
�.*,4 �I��$$�
�3*)�0+4/3 ��()�&35.(3,)�
�()�&35.(3,)�,.,3&4 ��$$�
�()�&35.(3,)�/)+,(.��� ��"��

3�?0.,3�3,,(480484&)�3&�/)+,(.����/.((4*'.+-)�3 �=I��$$��$$>J�"�K�I��"�

���$' ��-&!%�&$�50.&�-4()�/<)�4&�/.*,.�4+-4(),,.�54)+)�*0--454*.�4+�/.1'.+)+,4�.�/&3**4�.1.7)+))�
')(�/43*/0+3�-)&&)�?03&4�54)+)�3''&4/3,3�0+3�6.(10&3�-45)(*3���
�*)1'4. ��
�)+,(4�-4��.*,. ����������
�.*,4 �I��$$�-4�I��$$�4+-4(),,4�)�I��$$�')(�311.(,31)+,4�4+-4(),,4�



�������� ����
���� �����������	�����
�����
������

�¬ ·

�3*)�10&,4'&3 ��
�()�&35.(3,)�')(�4&�')(*.+3&)�4+-4(),,.�
�()�13//<4+3�')(�7&4�311.(,31)+,4��
�()�&35.(3,)�/)+,(.��� ��$�=,.,3&4��$>�
�()�13//<4+3�/)+,(.��� ��$�=,.,3&4�"$>��

3�?0.,3�-4�/.*,4�')(�13+0,)+94.+)�3,,(480484&)�3&�/)+,(.����/.((4*'.+-)�3 ��
=I�$$��$>J�$�K�I�"$�L�=I��$$�"$>J�$�K�I�!$�')(�0+�,.,3&)�-4�I����$���

�

�*)1'4� -4� /.*,4� 4+-4(),,4� � '.**.+.� )**)()� /.+*4-)(3,4� 7&4� 3664,,4;� &)� 0,)+9);� &3�

13+0,)+94.+4�-4� 411.84&4;� 41'43+,4�)�13//<4+3(4;�7&4�311.(,31)+,4�')(� 411.84&4;�

4+6(3*,(0,,0()� )� 13//<4+3(4� -4� 0,4&499.� 7)+)(3&)� -3� '3(,)� -)&&��114+4*,(394.+);� &3�

5474&3+93;�&3�'0&4943;��)-�3&,()�3+/.(3���

�
	)(� &3� -4*,4+94.+)� ,(3� /.*,4� -4(),,4� )� 4+-4(),,4� .//.(()� ,)+)()� '()*)+,)� /.1)� ,3&)�

-4*,4+94.+)� +.+� *43�134�3**.&0,3�13�-4')+-)�-3&&�.77),,.�3�/04� *4�63� (46)(41)+,.�

=&�311.(,31)+,.�-4�0+3�13//<4+3�2�-4(),,.�')(� 4&�/)+,(.�-4�/.*,.�13�'0D�)**)()�

4+-4(),,.�')(�&)��4**4.+4��*,4,094.+3&4�-4�?0)&��)+,(.>��
3�/&3**464/394.+)�-)4�/.*,4�'0D�

-4')+-)()� -3&&3� 63/4&4,:� -4� ()')(4()� &)� 4+6.(1394.+4� ()&3,45)� 34� /.*,4E� ')(� ?0)*,.�

0&,41.�3*'),,.;�4+�'3(,4/.&3();�*4�'0D�*/)7&4)()�-4�,(3,,3()�0+�/.*,.;�')(�*03�+3,0(3�

-4(),,.;� /.1)� 4+-4(),,.� '.4/<A� (4*0&,3� -4664/4&)� )� ')(,3+,.� -4*)/.+.14/3� &3� *03�

14*0(394.+)�'0+,03&)��

�+3&4993+-.�&)�*')/464/<)�5./4�-4�/.*,.�/<)�/.1'.+7.+.�4&�	43+.�-)4�/.+,4�3-.,,3,.�

*4�'.**.+.�63()�3&/0+)�'()/4*394.+4 ��

�

• 4� ��'!%� , &� � *'�"$& ;� ')(� &)� 5./4� -)&� 	43+.� -)4� /.+,4� ()&3,45)� 3&&)�

(),(48094.+4� -)&� /.1'3(,.� +.+/<A� 3&&)� 14**4.+4;� *.+.� /.+*4-)(3,4� *)1'()�

,%* !!%�(4*'),,.�34�/)+,(4�-4�/.*,.;�'.4/<A�*4�3**01)�/<)�&�41'4)7.�-4�(4*.(*)�

013+)�-4')+-3�*)1'()�-3&�()*'.+*384&)�-)&�/)+,(.�*,)**.���

• 	)(�7&4�3&,(4�/.*,4�53&7.+.�&)�/.+*4-)(394.+4�*.'(3�)*'.*,);�/<)�-4�*)704,.�*4�

(43**01.+. ��

� *4�/.+*4-)(3+.�,%* !!%� (4*'),,.�34�/)+,(4�-4�/.*,.� 4�/.*,4� ()&3,454�3&&)�

(4*.(*)�&3�/04�3/?04*494.+)�)-�0,4&499.�*.+.�411)-43,31)+,)�(46)(484&4�3&�

/)+,(.�*,)**.E�



�������� ����
���� �����������	�����
�����
������

� ¬ �

� *4� /.+*4-)(3+.;� 4+5)/);�%",%* !!%� (4*'),,.� 3-� 0+� /)+,(.� -4� /.*,.;� 4�

/.*,4� ()&3,454� 3� (4*.(*)� 3/?04*4,)� )� 7)*,4,);� *')**.� 4+� 1.-.�

/)+,(3&4993,.;� -3� 3&,()� *,(0,,0()�� �+� ,3&4� /3*4� +.+� (4*0&,3� 37)5.&)�

14*0(3()�&�)*3,,3�?03+,4,:�-4�(4*.(*)�/.+*013,3�-3�/43*/0+�/)+,(.�-4�

/.*,.� )� *4� '()6)(4*/);� ?04+-4;� *,384&4()� &3� ()&3,453� ?0.,3� -4� /.*,.�

3,,(35)(*.� 4&� (483&,31)+,.�-)&�/.*,.�/.1'&)**45.� *04� *4+7.&4�/)+,(4�3�

1)99.�-4�'3(31),(4�/<)�1)7&4.�)*'(413+.�&�0,4&499.�-)&&)�(4*.(*)���

�

#03&.(3�4�/.*,4�*43+.�4+-4(),,4�(4*'),,.�3��'4H�/)+,(4�-4�/.*,.;�)**4�(3''()*)+,3+.�&3�

/3,)7.(43�-)4�/.*4--),,4�B��'!%����-"%6���

��/(4,)(4�-4�(483&,31)+,4�-4�,3&4�/.*,4�*.+.�4+6&0)+93,4�-3&&3�*,(0,,0(394.+)�-)&&3��3''3�

-)4��)+,(4�-4��.*,.�-3�/43*/0+3��0,.(4,:�	.(,03&)�3-.,,3,3 ��

• 4&�(483&,31)+,.�-)4�/.*,4�4+-4(),,4�-3�'3(,)�-)&�/)+,(.�-4�/.*,.�/<)�+)�7)*,4*/)�

&)�4+6.(1394.+4�*0�,0,,)�.�'3(,)�-)&&)�*,(0,,0()�.(73+4993,45)�=/)+,(4�-4�/.*,.�

-)&�1)-)*41.�&45)&&.>�/.*,4,04*/)�0+�*%2$&!$� "!��,%�!%����*%##�"!$& 7�

• *4� 5)(464/3� 0+� *%2$&!$� "!�� ,%� !%��� 4 *!%�$& � ?03+-.� 4� /)+,(4� -4� /.*,.�

(483&,3+.�-)4�/.*,4�/.10+4�*0&&)�*,(0,,0()�*.,,.*,3+,4�=/)+,(4�-4�/.*,.�-4�&45)&&.�

4+6)(4.()>��

�
	3(,4/.&3()� 3,,)+94.+)� 53� '.4� '.*,3� ')(� &�4+-454-0394.+)� -)&&)� /3,)7.(4)� -4� /.*,.�

=-4(),,.�.�4+-4(),,.>�(46)(4,)�3&&)�
%''%�"%��'!%!-#%�"$&%��

�

����'!%� , &� � *'�"$& � *.+.� *)1'()� /.+*4-)(3,4�,%* !!%� (4*'),,.� 3&&)� �4**4.+4�

�*,4,094.+3&4;�'.4/<A�*4�'()*01)�)*4*,3�0+3�/.(()&394.+)�411)-43,3�)�14*0(384&)�6(3�

&�0,4&499.� -)&&3� (4*.(*3� 013+3� )� &.� *5.&741)+,.� -)&&)� 3,,454,:� &)73,)� 3&&3� �4**4.+)�

*,)**3���3(:�+)/)**3(4.;�')(,3+,.;�/<)�5)+73+.�4+-4/3,)�&)�(4*.(*)�013+)�0,4&4993,)�

-3&�/)+,(.�*0&&)�*4+7.&)��4**4.+4��*,4,094.+3&4�3�/04�'3(,)/4'3���

����'!%�%",%* !!%�(4*'),,.�34�/)+,(4�-4�/.*,.�'.,(3++.;�4+� &4+)3�-4�13**413;�)**)()�

/.+*4-)(3,4� 4+-4(),,4� 3+/<)� (4*'),,.� 3&&)� �4**4.+4� �*,4,094.+3&4� )� -.5(3++.� )**)()�

3,,(4804,4� 3&&)� *,)**)� *0&&3� 83*)� -4� .''.(,0+4� '3(31),(4�� �(3� 4� /.*,4� -4(),,31)+,)�

(46)(484&4� 3&� /)+,(.� .//.(()(:;� 4+5)/);� -4*,4+70)()� ?0)&&4� -4(),,31)+,)� (46)(484&4� 3&&)�



�������� ����
���� �����������	�����
�����
������

�¬ v

*4+7.&)� �4**4.+4� �*,4,094.+3&4� *0� /04� .')(3� 4&� /)+,(.� -3� ?0)&&4� +.+� -4(),,31)+,)�

(46)(484&4�3&&3�*4+7.&3��4**4.+)��*,4,094.+3&);�/<)�*3(3++.�(4'3(,4,4�*0&&)�*,)**)�4+�83*)�

3-�.''.(,0+4�'3(31),(4���

�

�

��
�����	�
��	����	����	������
�������������������	�����

�

�)+7.+.�-4�*)704,.�)&)+/3,4;�')(� &)�'(4+/4'3&4�5./4�-)&�	43+.�-)4��.+,4;� 4�'3(31),(4�

7)+)(3&1)+,)�0,4&4993,4�')(�&�3,,(48094.+)�-)4�/.*,4�4+-4(),,4�34�/)+,(4�-4�/.*,.��

�
�� 
 !*%� 8-$,*$!% � ,3&)� '3(31),(.� )*'(41)� &�0,4&499.� -)&&)� (4*.(*)� ?03+-.�

?0)*,.�2� 4+�60+94.+)�-)&&.� *'394.� .//0'3,.�-3&&)� *,(0,,0()�-4�0+�/)+,(.�-4�

/.*,.�� �+� '3(,4/.&3();�,3&)� '3(31),(.�'0D�)**)()�0,4&4993,.�')(� &)� *)70)+,4�

5./4�-)&�	43+.�-)4�/.+,4 ��

 
��&%4 &&��(
���	�+� ���&%4 &&��(�����+� ����&%4 &&��(����������+�

�388(4/3,4�)-��11.84&4�

�.84&4�)�13//<4+)�-4�0664/4.�

�


�������������	����	���

�1'43+,4�)�13//<4+3(4��

�1'43+,4�)�13//<4+3(4��

�.84&4�)�13//<4+)�-4�0664/4.�

�

���������9�����������

��������� �388(4/3,4�)-��11.84&4�

�+)(743�)&),,(4/3��

�/?03��

�

�������


3*��

�474&3+93��

�

�

��8-%'!��,%�

' *4%#%� �-!%&%##��

,%�2 "%�,%�! *#%��

��	���������	���� 	0&4943��

�388(4/3,4�/454&4��

�

��������������


���	����5�������

������

�388(4/3,4�4+-0*,(43&4�)�/.*,(094.+4�

&)77)()��

�3//<4+3(4��

�

�

����*!$� "!%�� �

�

��������������


���	����5������
������ �.84&4�)�3(()-4�')(�0664/4.��

�

�� �:�,%�-! "# 5�*.+.�4&�'3(31),(.�/<)�1)7&4.�)*'(41)�&�0,4&499.�-)&&)�(4*.(*)�

?03+-.�?0)*,.�2�4+�60+94.+)�-)&�+01)(.�-4�0,)+9)�3**)7+3,.�3-�0+�/)+,(.�



�������� ����
���� �����������	�����
�����
������

� ¬ z

-4�/.*,.���+�'3(,4/.&3();�4&�+��-4�0,)+9)�*4�'0D�0,4&4993()�')(�&)�*)70)+,4�5./4�

-)&�	43+.�-)4�/.+,4 ��

 
 

��&%4 &&��(
���	�+� ���&%4 &&��(�����+� ����&%4 &&��(����������+�

�)&)6.+43�64**3��

�)&)6.+43�1.84&)��

��8-%'!��,%�

' *4%#%� �-!%&%##��

,%�2 "%�,%�! *#%��

�

�

���������

�),4�-4�,(3*14**4.+)�-3,4�

 
 
�

�� �""%� � *'�"$5� (3''()*)+,3+.� &3� ?03+,4,:� -4� (4*.(*)� 013+)� 0,4&4993,);�

)*'()**)�+)&&�3(/.�,)1'.(3&)�-4�0+�3++.�-3&�/)+,(.�-4�/.*,.���3&)�'3(31),(.�

'0D� )**)()� 0,4&4993,.� ')(� 4&� (483&,31)+,.� -)4� (413+)+,4� /.*,4� /.10+4� 4+�

*')/43&�1.-.�?03+-.� &�0,4&499.�-)&&)� (4*.(*)�2� 4+�60+94.+)�-)&&3�?03+,4,:�-4�

(4*.(*)�013+)�0,4&4993,)�-3�0+�/)+,(.�-4�/.*,.���

�

�4+-454-0394.+)�-4�'3(31),(4�-3�0,4&4993()�')(�&�3,,(48094.+);�-3�'3(,)�-4�0+�/)+,(.�

-4� /.*,.;� 3&&)� *4+7.&)� �4**4.+4� �*,4,094.+3&4� 3� /04� '3(,)/4'3� -)4� /.*,4� /.+*4-)(3,4�

4+-4(),,4� ')(� &3� �4**4.+)� -)5.+.� )**)()� (3''.(,3,4� 3&&)� 60+94.+4� )� 3&&)� 3,,454,:�

(377(0''3,)�+)&&3��4**4.+)�*,)**3 �&3�&.(.�*/)&,3;�')(,3+,.;�53(43�4+�60+94.+) �

�
� -)&�,4'.�-4�*%'�*' �'()53&)+,)1)+,)�0*3,)�+)&&.�*5.&741)+,.�-)&&)�3,,454,:�=*)�

*4�,(3,,3�-4�60+94.+4�B�&38.0(� 4+,)+*45)C�83*3,)�'()53&)+,)1)+,)�*0&&�0,4&499.�

-4�(4*.(*)�4&�'3(31),(.�-3�0,4&4993()�'0D�)**)()�?0)&&.�-)7&4��++4�	)(*.+3>�

� -)&�,4'.�-4��-!�-!�-)&&)�3,,454,:�=3-�)*)1'4.;�*)� &)��4**4.+4� �*,4,094.+3&4�,(3�

/04�(4'3(,4()�4�/.*,4�<3++.�7&4�*,)**4�'(.-.,,4�)�*)�,3&4�'(.-.,,4�*.+.�14*0(384&4;�

4&� +01)(.� -4� '(.-.,,4� .,,)+0,.� ')(� �4**4.+)� �*,4,094.+3&)� '0D� )**)()� 0+�

'3(31),(.�4-.+).�')(�3,,(4804(54�4�/.*,4�4+-4(),,4����

�

�&&�4+,)(+.�-)&&3�/&3**464/394.+)�')(��4**4.+4��*,4,094.+3&4�53�'.4�*)'3(3,3�&3�60+94.+)�
���������������������������������������� ����
2�+�)*)1'4.;�4+�,3&�*)+*.�(4703(-3�&3��4**4.+)��*,4,094.+3&)�-4��114+4*,(394.+)�-)4��)+4�-)13+43&4�4&�
/04�.0,'0,�'0D�)**)()�14*0(3,.�/.+�4&�+��-4�/.+/)**4.+4�(4&3*/43,)�



�������� ����
���� �����������	�����
�����
������

�¬ �

-4B�0''.(,.� 3&&�3,,454,:� �*,4,094.+3&)� -)&&�� �114+4*,(394.+)C� )� &3� 60+94.+)� -4�

B�+-4(499.�'.&4,4/.C���

�
�3&4�60+94.+4�*.+.�-)*,4+3,)�3-�3//.7&4)()�4�/.*,4�-)&&)�3,,454,:�*5.&,)�3&&�4+,)(+.�-)&&)�

�114+4*,(394.+)�')(�73(3+,4(+)�4&�80.+�60+94.+31)+,.�7)+)(3&);�?03&4�3-�)*)1'4. �

� 
&4��663(4�
)+)(3&4�

� 
3�
)*,4.+)�(4*.(*)�013+)��

� 
3�
)*,4.+)�(4*.(*)�4+6.(13,4/<)�

� 
3�7)*,4.+)��114+4*,(3,453��

� �&�/.+,(.&&.�-4�
)*,4.+)�

� 
�0664/4.�
)73&)�

� 
3�7)*,4.+)�-)&&)��)&394.+4�/.+�4&�'088&4/.�

� �&�*0''.(,.�37&4�.(73+4�/.&&)743&4�

 
�&�64+)�-4�4+-454-03()�4�/.*,4�-3�(46)(4()�3&�B�0''.(,.C�*4�'()/4*3�?03+,.�*)70) �

� 	)(�/43*/0+3��0,.(4,:�	.(,03&)�53++.� 41'0,3,4�3&&)�60+94.+4�-4�B�0''.(,.C;�

4++3+94,0,,.;�4�/.*,4�()&3,454�3&&)�3,,454,:�*5.&,)�-37&4�0664/4�-)-4/3,4�3�73(3+,4()�

4&�80.+�60+94.+31)+,.�-)&&��114+4*,(394.+)�+)&�*0.�/.1'&)**.���.+�53++.;�

54/)5)(*3;� 41'0,3,4� 3&&)� 60+94.+4� -4� B�0''.(,.C� 4� /.*,4� ()&3,454� 3-� 3,,454,:�

*5.&,)�-3&&)� *)7(),)(4)�-)7&4�0664/4�-4(47)+943&4�.')(3,454� 4+�?03+,.� 4�/.*,4�-4�

,3&4� 3,,454,:� 53++.;� '40,,.*,.;� (46)(4,4� 3&&)� �4**4.+4� �*,4,094.+3&4� ,4'4/<)�

-)&&�0664/4.;� 3+/<)� /.+� 4&� /(4,)(4.� -)&&3� '()53&)+93�� �4/)5)(*3;� ?03&.(3� 7&4�

0664/4� -4� /04� 34� '0+,4� '()/)-)+,4� *5.&73+.� 3+/<)� 3,,454,:� -4(),,31)+,)�

(4/.+-0/484&4�3��4**4.+4��*,4,094.+3&4�-)&&��114+4*,(394.+);�&3�()&3,453�?0.,3�-4�

/.*,.�-.5(:�)**)()�3,,(4804,3�3&&)��4**4.+4�*,)**)�)�+.+�3&�B�0''.(,.C���.+�

53++.;�0703&1)+,);� 41'0,3,4�3&&)�60+94.+4�-4�B�0''.(,.C�4�/.*,4�()&3,454�3&&)�

3,,454,:� .(73+4993,45)� .� 3114+4*,(3,45)� +.(13&1)+,)� *5.&,)� -3&� ')(*.+3&)�

41'4)73,.�-37&4�0664/4�.')(3,454�4+*4)1)�3&&)�3,,454,:�4*,4,094.+3&4E�,3&4�3,,454,:�

53++.;�'40,,.*,.;�(46)(4,)�3&&)��4**4.+4��*,4,094.+3&4�,4'4/<)�-)&&�0664/4.��

�

�+�()&394.+)�3&&3��0+94.+)��B�+-4(499.�'.&4,4/.C;�.//.(()�'()/4*3()�/.1)�&3�*,)**3�*43�



�������� ����
���� �����������	�����
�����
������

� ¬ �

-)*,4+3,3� 3-� 3//.7&4)()� 4� /.*,4� -)&&)� 3,,454,:� *5.&,)� -34� 7384+),,4� )� -37&4� 0664/4� -4�

-4(),,3� /.&&38.(394.+)� /.+� 4� ()*'.+*384&4� -)&&3� -4()94.+)� '.&4,4/3�

-)&&�3114+4*,(394.+)��

�
�)+7.+.� *4+,),4993,4� +)&� *)704,.� 4� /(4,)(4� -4� 41'0,394.+)� -)4� /.*,4� ')(� 4� /)+,(4� -4�

/.*,.�)�')(�&)��4**4.+4��*,4,094.+3&4�74:�3+3&4,4/31)+,)�-)*/(4,,4��

�

����&�/)+,(.�'()5)-)�.�(4&)53�4&�'(.'(4.�0,4&499.�-4�(4*.(*)�013+);�4+�,)(14+4�,%��""%�� *'�"$;�*0�

,0,,)� &)��4**4.+4��*,4,094.+3&4�3�/04�'3(,)/4'3�=/.1'()*4� 4�/.*,4�')(�B�0''.(,.C�)�B�+-4(499.�

'.&4,4/.C>E��

���4&�/)+,(.�'()5)-)�.�(4&)53�4�/.*,4�-4�'(.'(43�/.1'),)+93;�*43�?0)&&4�-4(),,31)+,)�7)*,4,4�-3&&.�

*,)**.�/)+,(.�=/.*,4�-4(),,4�-4�/)+,(.>�*43�?0)&&4�3,,(4804,4�3&�/)+,(.�-3�3&,()�*,(0,,0()�=?0.,3�

-4�/.*,4�/.10+4�.�4+-4(),,4�-4�/)+,(.>E��

���4&�/)+,(.� 41'0,3�-4(),,31)+,)�3-�.7+4��4**4.+)� �*,4,094.+3&)� 4�/.*,4�3�?0)*,3�-4(),,31)+,)�

(46)(484&4�=/.*,4�-4(),,4�-4��4**4.+)��*,4,094.+3&)>�)-�3,,(4804*/)�3&&)�*4+7.&)��4**4.+4;�*0&&3�83*)�

-4� '3(31),(4� =4+� 7)+)()� 7&4� �++4� 	)(*.+3>;� 4� /.*,4� -4� '(.'(43� /.1'),)+93� 3� ?0)*,)� +.+�

-4(),,31)+,)�(46)(484&4=/.*,4�4+-4(),,4�-4��4**4.+)��*,4,094.+3&)>E��

���&3� *.113�-)4�/.*,4� '()54*,4� .� (4&)53,4�-3&�/)+,(.� *0�0+3��4**4.+)� �*,4,094.+3&)�/.*,4,04(:�3�

&45)&&.�/)+,(.�-4�/.*,.�4&���'!���% "��,%�
%''%�" ��'!%!-#%�"$& E��

���&3�*.113�-4�,0,,4�4�/.*,4�'()54*,4�.�(4&)53,4�-3&�/)+,(.�-4�/.*,.�/.*,4,04*/)�%&���'!���% "��, &�

� "!*�E�

� 
3� *.113� -)4� /.*,4� '()54*,4� .� (4&)53,4� -3� ,0,,4� 4� /)+,(4� *0� /43*/0+3� �4**4.+)� �*,4,094.+3&)�

/.*,4,04(:�4&���'!��, &&$�
%''%�" ��'!%!-#%�"$& �, &&����%"%'!*$#%�" ��



�������� ����
���� �����������	�����
�����
������

�¬ �

������	���	����������������������	������������������������������

�����������

�

�4�3+3&4993+.�+)&�*)704,.� 4�/(4,)(4�/.+,384&4�')(� &3�(4&)5394.+)�-)4�/.*,4� 4+�()&394.+)�

3&&)�-45)(*)�5./4�-)&�	43+.�-)4�/.+,4�-4�/.+,384&4,:�)/.+.14/3���

 
������	��������

 
 

3�5./)�;� *'�"$& 6�*4�(46)(4*/)�3�,0,,)�&)�(4*.(*)�013+)�/<)�*.+.�41'4)73,)�+)&&.�

*5.&741)+,.�-4�60+94.+4�-4�/.1'),)+93�-)&&��114+4*,(394.+)���+�)**3�2�/.1'()*.�4&�

')(*.+3&)� &)73,.� 3&&��114+4*,(394.+)� /.+� /.+,(3,,4� 3� ,)1'.� 4+-),)(14+3,.� )�

-),)(14+3,.;�3�,)1'.�'4)+.�.�'3(943&)��
3�(4&)5394.+)�-)&�/.*,.�63�(46)(41)+,.�3&&)�

*)70)+,4�5./4 �

� 	.*494.+)�)/.+.14/3�-3�/.1'3(,.�

� �.*,4�-4��4**4.+4�4+��,3&43�

� �.*,4�-4��4**4.+)�3&&�)*,)(.��

� �&,(4�/.*,4�-)&�')(*.+3&)�

 
 
�&�/.*,.� ()&3,45.�3&&3�'.*494.+)� )/.+.14/3�(3//.7&4)� &)�5./4�-4� (),(48094.+)�64**3�)�

53(4384&)�+.+/<A�,0,,4�7&4�.+)(4�-)&�')(*.+3&)�41'4)73,.�-3&�/)+,(.�-4�/.*,.�3�/3(4/.�

-)&&��114+4*,(394.+)�=/.+,(480,4;����	>���&�/.*,.�()&3,45.�2�'.4�*'3//3,.�4+�83*)�3&&)�

*4+7.&)�/3,)7.(4)�'(.6)**4.+3&4�)�3&&)�?03&464/<)�'()*)+,4���


)� /.1'.+)+,4� -4� /.*,.� /<)� /.+/.((.+.� 3� -),)(14+3()� 4&� /.*,.� -)&� ')(*.+3&)�

(4703(-3+. �

 
3>�� &)� ���� ! "# � )%'' � =/<)� +)&� /.+,(3,,.� 0+4/.� -)4� '.(,4� /.1'()+-)� &)�

*)70)+,4�5./4 ��4+41.�/.+7&.83,.;��-�')(*.+31�)M�14+41.�83*);��-�')(*.+31�)M�

/.+,4+7)+93;��/3,,4;��F��&)1)+,.;��+-)++4,:��)+*3;��-(�),/>E�

8>�� &)� �����" "!%� ,%� * !*%2-#%�" � ��"" '' � $&� *%'-&!$!�� ='()14� -4�

'(.-0,,454,:;�'()14�(37740+741)+,4�.84),,454>E�



�������� ����
���� �����������	�����
�����
������

� ¬ ¬

/>�� $&!* �%", ""%!<�=64**)�)�53(4384&4>;�'()54*,)�-34�/.+,(3,,4�/.&&),,454�+394.+3&4�)-�

4+,)7(3,454;�+.+/<A�?0)&&)�*,384&4,)�-3�3''.*4,)�-4*'.*494.+4�&)74*&3,45)�=)*��4+/)+,45.�

3&&3�'(.7),,394.+)>E�

->�� &.�'!*$�*,%"$*%�;�/4.2�4&�,(3,,31)+,.�)/.+.14/.�/<)�54)+)�(4/.+.*/40,.�3&�

-4')+-)+,)�')(�&.�*5.&741)+,.�-)&&)�'(.'(4)�13+*4.+4�.&,()�&�.(3(4.�-4�&35.(.E�

)>�� 4���"!*%2-!%� ,��" *%�� *�&$4�*���*,%"$*%�;�/4.2�,0,,4�7&4�.+)(4�'()54-)+943&4�

)-�3**4*,)+943&4�3�/3(4/.�-)&&��114+4*,(394.+);� +.+/<A� &��*$�� =�1'.*,3��)74.+3&)�

*0&&)��,,454,:�	(.-0,,45)>E�

6>�� 4���"!*%2-!%� ,��" *%�&$4�*��'!*$�*,%"$*%�;�/4.2�,0,,4�7&4�.+)(4�'()54-)+943&4�

)-�3**4*,)+943&4�3�/3(4/.�-)&&��114+4*,(394.+);� +.+/<A� &��*$�� =�1'.*,3��)74.+3&)�

*0&&)��,,454,:�	(.-0,,45)>E��
�

�+� *)-)� -4� '()-4*'.*494.+)� -)4� 80-7),;� 4&� /.*,.� -)&&)� (),(48094.+4� ')(� 4&� &35.(.�

.(-4+3(4.�-3�3,,(4804()�34�/)+,(4�-4�/.*,.� )�3&&)��4**4.+4� �*,4,094.+3&4� '.,(:� )**)()�

-),)(14+3,.�*)70)+-.�-0)�/(4,)(4 ��
�

� �),)(14+3+-.;� 3,,(35)(*.� &3� 1),.-.&.743� -)4� ��'!%� �!$",$*,;� 4&� /.*,.�

1)-4.�3++0.�')(�4&�&35.(.�.(-4+3(4.�')(�.7+4�'.*494.+)�)/.+.14/3��
&4�0664/4�

-)&� ')(*.+3&);� ?03&4� *,(0,,0()� -)'0,3,)� 3&&3� 7)*,4.+)� -)&� ,(3,,31)+,.�

)/.+.14/.�-)4�-4')+-)+,4;�-.5(3++.�)&38.(3();�-4*,4+,31)+,)�')(��)+,(.�-4�

/.*,.;� 4&� /.*,.� 1)-4.� 3++0.� '()54*,.� ')(� 4&� &35.(.� .(-4+3(4.� ')(� /43*/0+3�

;��'%#%�" � ��"��%�$6E�,3&)�/.*,.;�3�*03�5.&,3;�*4�/.1'.+)�-4�-0)�'3(,4;�

/.1)�4&&0*,(3,.�+)&&.�*/<)13�3&&3�'374+3�*0//)**453���

� �),)(14+3+-.;� 3,,(35)(*.� 0+3� '(.4)94.+)� 3� 64+4()� -)4� /.*,4� -)&&��++.� +%��

=63,,3�*0&&3�83*)�-)&&)�(),(48094.+4�-)&�1)*)�-4�37.*,.�-)&&��++.�+%�>;�4&�/.*,.�

-)&&��++.� +� -4� /43*/0+3� ')(*.+3� 3''3(,)+)+,)� 34� /)+,(4� -4� /.*,.�

4+/()1)+,3,.�-3&&)� '()54*4.+4�-4� (4++.5.�-)4� /.+,(3,,4�547)+,4� ')(� &�3++.�-4�

80-7),���3&)�/(4,)(4.�-4�/3&/.&.�3+3&4,4/.�2�0,4&499384&)�-3&&)��0,.(4,:�	.(,03&4�

/<)� '.**4)-.+.� 3&&�4+,)(+.� *,(01)+,4� 4+6.(13,4/4� -4� 7)*,4.+)� -)&� ')(*.+3&)�

353+93,4� )� /<)� *.+.� *,(0,,0(3,4� ')(� 0+3� 7)*,4.+)� 3+3&4,4/3� -)4� /.*,4� -)&�

')(*.+3&)�41'4)73,.��



�������� ����
���� �����������	�����
�����
������

�¬ ±

 

���%�,%���'!��� � '�*%#%�" �� ��11 !!��, ! "!�* ��

�

�

�

����	��
�����

������

�	���������	����

��
��������

�	����	���

� �,4')+-4.� �38)&&3()� =� �4+41.� /.+7&.83,.;� �-�

')(*.+31� )M� 14+41.� 83*);� �-� ')(*.+31� )M�

/.+,4+7)+93;� �/3,,4;� �F� �&)1)+,.;� �+-)++4,:�

�)+*3;��-(>�

� �()-4/)*413�)�#03,,.(-4/)*413�

� 	()14.�-4�	(.-094.+)�=?0.,3�64**3>�

�

�&� " !!�� -4� �.+,(480,4� *./43&4� )-� .+)(4� =���	>� 3� /3(4/.�

-)&&��114+4*,(394.+)� *0&&)� 5./4� '()/)-)+,4� �&� 53&.()�

/.1'&)**45.�,4)+)�/.+,.�-)7&4�4+/()1)+,4�'()54*,4�-34�/.+,(3,,4�

547)+,4� ')(� &�3++.� -4� 80-7),;� -)7&4� 4+/()1)+,4� *,413,4�

-)(453+,4�-3�+0.54�/.+,(3,,4�+.+�3+/.(3�*,4'0&3,4��

�

�

�

�

�&�53&.()�2�6.(+4,.�-37&4��664/4�

-)&� 	)(*.+3&)� -)&&)� �0,.(4,:�

	.(,03&4��

 

 
 
 

	)(� ?03+,.� 3,,4)+)� 4&� /.*,.� -)&� &35.(.� *,(3.(-4+3(4.;� 
&4�-))%�%� , &� � *'�"$& �

-),)(14+3+.�� *��%$'�-"$�;��'%#%�" � ��"��%�$C� 4&� /.*,.� ������� '()54*,.�

')(�4&�&35.(.�*,(3.(-4+3(4.��

�
�&� 1.1)+,.� -)&&3� -),)(14+394.+)� -)&� 80-7),;� 3� /43*/0+� /)+,(.� -4� /.*,.� 5)((:�

(4/<4)*,.� -4� 4+-4/3();� 4+� ,)(14+4� -4� �++4� 	)(*.+3;� &)� '()54*4.+4� -4� 41'4)7.� -)&�

')(*.+3&)�+)&&�3++.�-4�80-7),;�-4*,4+,31)+,)�� *�
%''%�" ��'!%!-#%�"$& ���


&4� �++4� 	)(*.+3� '()54*,4� )*'(41.+.� &3� ?03+,4,:� -4� &35.(.� .(-4+3(4.� -3� '()*,3(*4�

+)&&N.(3(4.�/.+,(3,,03&)���

�&�()&3,45.�/3&/.&.�(4/<4)-)�/<) �

=�����	��
�����

������

�	���������	����

��
��������

�������	����

�

�

�3&.()�1)-4.�3++0.�'()54*,.�')(�&�3++.�-4�80-7),��-4�,0,,)�&)�

/.1'.+)+,4� 3//)**.(4)� =)*/&0*.� &.� *,(3.(-4+3(4.>;� $&�" !!��

-)4� /.+,(480,4� *./43&4� )� -)7&4� 3&,(4� .+)(4� =���	>� 3� /3(4/.�

�114+4*,(394.+)���

�

�

�&� 53&.()� -)5)� )**)()��

-),)(14+3,.� 3� /0(3� -)7&4�

�664/4� -)&� ')(*.+3&)� -)&&)�

�0,.(4,:� -4*,4+,31)+,)� ')(�

�)+,(.��.*,.�

>� ������ 
�����

������

�	�������

����	��

�	����	����

�

��� &3� *.113� -)&&)� -0)� /.1'.+)+,4� *.'(3� -)*/(4,,);�

$-� "!$! � ,%� ��"!*%2-!%� '��%$&%�  ,� �" *%� (�	��+� $�

�$*%���, &&����%"%'!*$#%�" ���

�&�-3,.�-.5()88)�)**)()�

/3&/.&3,.�30,.13,4/31)+,)�

-3&�*4*,)13�-4�/.+,384&4,:�

)/.+.14/3��



�������� ����
���� �����������	�����
�����
������

� ¬ µ

����*4�-),)(14+4+.�&)�0+4,:�-4�')(*.+3&)�/<)�*4�'()5)-)�-4�41'4)73()�'()**.�4&�/)+,(.�

-4�/.*,.���)&�/3*.�4+�/04�*43+.�'()*)+,4�(4*.(*)�0,4&4993,)�3�,)1'.�'3(943&);�,(3�

?0)&&)� 41'4)73,)�-3&�/)+,(.�-4�/.*,.;� &3�?03+,4,:�3� &.(.� (46)(484&)�53� (4-.,,3�

'(.'.(94.+3&1)+,)�3&&3�')(/)+,03&)�-4�'3(,%,41)�=��(4*.(*3�0,4&4993,3�3�,)1'.�

'3(943&)�3&�"$O�3**)7+3,3�')(�0+�3++.�4+,)(.�3-�0+�/)+,(.�-4�/.*,.�53&)�$;"�

�++4�	)(*.+3>E��

����*4� 3,,(4804*/3+.� =4+� O� .� 3,,(35)(*.� 0+3� (4&)5394.+)� -)4� /3(4/<4� -4� &35.(.>� &)�

*,)**)�(4*.(*)�3&&)��4**4.+4��*,4,094.+3&4�3�/04�4&�/)+,(.�'3(,)/4'3��

�

�7+4�/)+,(.�-4�/.*,.�)66),,0)(:;� 4+.&,();� &)�'()54*4.+4�-4� 41')7+.�*,(3.(-4+3(4.�-)&�

')(*.+3&)�+)&&�3++.�-4�80-7),�4+�,)(14+4�-4�+01)(.�-4��	��-4�&35.(.�*,(3.(-4+3(4.�

=.�')(�'.*494.+)�)/.+.14/3�.;�&3--.5)�'.**484&)�')(�*4+7.&3�0+4,:>�-3�3,,(4804()�3&&)�

�4**4.+4��*,4,094.+3&4�-)&��)+,(.�-4��.*,.���

�

�&�/3&/.&.�-)&�/.*,.�-)&�&35.(.�*3(:�)66),,03,.�+)&�*)70)+,)�1.-. �

� 7&4��""%�� *'�"$�'()54*,4�')(��4**4.+)��*,4,094.+3&)�*3(3++.�1.&,4'&4/3,4�')(�

4&�/.*,.�1)-4.�-)&� &35.(.�.(-4+3(4.� =.�*3(3++.�(46)(4,4�3&�/.*,.�3+3&4,4/.�')(�

*4+7.&3�0+4,:>;�.,,)+)+-.�/.*G�4&�/.*,.�-)&�&35.(.�.(-4+3(4.�-4��4**4.+)E��

� 4&�+01)(.�-4��	��-4�*,(3.(-4+3(4.�'()54*,)�')(��4**4.+4��*,4,094.+3&4�*3(3++.�

1.&,4'&4/3,)� ')(� 4&� /.*,.� .(3(4.� 1)-4.� -)&� &35.(.� *,(3.(-4+3(4.;� .,,)+)+-.�

/.*G�4&�()&3,45.�/.*,.�-)&�&35.(.�*,(3.(-4+3(4.�-4��4**4.+)E�

� 4&�/.*,.�-)&�&35.(.�*,(3.(-4+3(4.�')(��4**4.+)��*,4,094.+3&)�*3(:�*.113,.�3&�

/.*,.�-)&�&35.(.�.(-4+3(4.�')(��4**4.+)��*,4,094.+3&);�.,,)+)+-.�/.*G�4&���'!��

, &�&$4�*������& ''%4��')(��4**4.+)��*,4,094.+3&)���

�

�

�4� (4'.(,3�+)&�*)704,.�0+3�*)1'&464/394.+)�-)&�'(./)**.�')(� &3�-),)(14+394.+)�-)4�

/.*,4�-)&�	)(*.+3&)�*43�+)&�'(41.�1),.-.�/<)�+)&�*)/.+-.��

�
�
�
�



�������� ����
���� �����������	�����
�����
������

�
± ·

�
�
�� �������
��������
������
�� 
�����
�
����������
���������	���� ��� ����

 
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

	��
��� 
����

��������

����
��
��

�
��������
������

��������������� ���

!""�����
��
�
������
�

��������
��� �����!����
��
��������

�
��� 
�����
������
� ����"��� ������
��������
�

� ��	�������� �

#� � ��$���
%��������

�� �
 �����������!��
�
����������

������& ��	��

���!�������%����
����������

�������� '����
���	�� �	��

�(�������
%���
����
�� �
 �����������������

��������� �	��

��
%����������%����
��������������

�������� '����
���� ���	�� �	��

�������� '����� �����	�
)* �
���



�������� ����
���� �����������	�����
�����
������

�
±��

�
�
�� �������
��������
������
�� 
�����
�� 
������ �����

�


)�1)-)*41)�'(./)-0()�-4�-),)(14+394.+)�-)4�/.*,4�5)((3++.�0,4&4993,)�3+/<)� 4+�

*)-)�-4�/.+*0+,45394.+)���

�+� '3(,4/.&3();� .7+4� /)+,(.� -4� /.*,.� (4&)5)(:;� ')(� /43*/0+3� 0+4,:;� &3� ?03+,4,:� -4�

')(*.+3&)� 41')7+3,.� +)&&�3++.� -4� (46)(41)+,.;� -4*,4+,31)+,)� ')(� �4**4.+)�

�*,4,094.+3&);� 4+� ,)(14+4� -4� �++4� 	)(*.+3� -4� 41')7+.� /.+,(3,,03&)� .(-4+3(4.�� �&�

()*'.+*384&)�-)&��)+,(.�-4��.*,.�'0D�'(./)-)() �

� -),)(14+3+-.;� ')(� .7+4�1)*)�-)&� ')(4.-.�-4� (46)(41)+,.;� &�3,,(48094.+)�-4�

/43*/0+3�0+4,:�3&&)��4**4.+4��*,4,094.+3&4�3�/04�4&�/)+,(.�'3(,)/4'3E��

� *.113+-.�4��)*4�	)(*.+3�-4��1')7+.�/.+,(3,,03&)�-4�(4*.(*)�3,,(480484&4�3&�

/)+,(.�-4�/.*,.E��

� (4/.+-0/)+-.�,3&4�53&.(4�37&4��++4�	)(*.+3�-454-)+-.�')(������

�

�

�

	��
��� 
���������

�������
��
��
�
��������������

��������������� ���
!""�����
���
������
�

��������
��� �����!����
��
��������

�
��� 
�����
������
� ����"��� ������
��������
�

� ��	�������� �

#� � ��$���
%��������

�� �
 ��������������
��
�����!���!���+�

��	& � �������� ��* ��

�
����%�����������������

��� �����
������������
�

���
��
����!�����������
��
�
�
����

�������� '����
���	�� �	��

�(�������
%���
����
�� �
 �����������������

��������� �	��

��
%����������%����
��������������

�������� '����
���� ���	�� �	��

�������� '����� �����	�
)* �
���

���

���������
�

��



�������� ����
���� �����������	�����
�����
������

�
± v

��
����������������
����������������������������	����

 

)�5./4�B
%''%�"%�%!$&%$" C)B
%''%�"%� '! * C�*4�(46)(4*/.+.�34�/.*,4�*.*,)+0,4�')(�

&)��14**4.+4�*5.&,)�*43�+)&&�3184,.�-)&�,)((4,.(4.�4,3&43+.�/<)�3&&�)*,)(.���

�43*/0+3�-)&&)�-0)�5./4�2�3(,4/.&3,3�4+�-0)�)&)1)+,4�/<)�4+/&0-.+. ��

� 4�/.*,4�*.*,)+0,4�')(�(4*3(/4()�4�-4*374�/<)�4&�-4')+-)+,)�4+�14**4.+)�366(.+,3�

')(�*5.&7)()�&�3,,454,:�-4�/.1'),)+93�=%", ""%!<�,%��%''%�" >E��

� 4� /.*,4� *.*,)+0,4� -4(),,31)+,)� .� *.,,.� 6.(13� -4� (418.(*.� ')(� &)� *')*)� -4�

,(3*'.(,.;�54,,.�)�3&&.774.�-)&�')(*.+3&)�4+�14**4.+)�='� ' �,%��%''%�" >���

�
�+� 3-)()+93� 3&� '(4+/4'4.� -4� ���� ! "#$�  ��"��%�$;� 4&� /.*,.� -3� '()5)-)()�

)?0453&)� 3&� 53&.()� -)&&)� 14**4.+4� -3� )66),,03()� .� )66),,03,)� +)&&�3++.� -4� 80-7),�

4+-4')+-)+,)1)+,)� -3&� 1.1)+,.� 4+� /04� *3(3++.� 41')7+3,)� .� '373,)� &)� ()&3,45)�

(4*.(*)�64+3+943(4)���)&&3�-),)(14+394.+)�-)&�/.*,.�-)&&)�14**4.+4;�4,3&43+)�)-�)*,)();�

*4�'(./)-)�3,,(35)(*.�4�*)70)+,4�'3**4 ��

�>�%&�� "!*��,%���'!��*,384&4*/)�4&�+01)(.�-)&&)�14**4.+4;�4,3&43+)�)-�)*,)();�/<)�*4�

'()5)-)�5)+73+.�)66),,03,)�-3&�')(*.+3&)�0,4&4993,.�')(� &)��4**4.+4� �*,4,094.+3&4�-4�

'(.'(43�/.1'),)+93E�

�>�&�-))%�%��, &�� *'�"$& � 4-)+,464/3� 4&�/.*,.�1)-4.�-4� (46)(41)+,.�-)&&)�14**4.+4�

')(� &��,3&43�)�')(� &�)*,)(. �,3&)�53&.()�'0D�)**)()�-),)(14+3,.�*0&&3�83*)�-)4�/.*,4�

*.*,)+0,4�+)7&4�3++4�'()/)-)+,4E��

�>�4&���'!���* 4%'!��')(�,3&)�5./);�*4�.,,4)+);�4+64+);�1.&,4'&4/3+-.�4&�/.*,.�1)-4.�

-4� 14**4.+)� ')(� 4&� +01)(.� -4� 14**4.+4� '()54*,)� *0&&)� �4**4.+4� �*,4,094.+3&4� )� *0&�

�)+,(.�-4��.*,.��

�

�� /.*,4� -4� 14**4.+)� *.+.� *)1'()� /.+*4-)(3,4� -4(),,4� (4*'),,.� 34� /)+,(4� -4� /.*,.;�

')(/<A�3,,(480484&4�-4(),,31)+,)�3&&)�')(*.+)�3-�)**4�3**)7+3,)E�)**4� *.+.�3+/<);�

7)+)(3&1)+,);�-4(),,31)+,)�(46)(484&4�3&&)�*4+7.&)��4**4.+4��*,4,094.+3&4�3�/04�4&�/)+,(.�

'3(,)/4'3 � .7+4� /)+,(.;� ')(,3+,.;� )66),,0)(:� &)� ()&3,45)� '()54*4.+4� 3,,(480)+-.� 4&�

+01)(.� -4� �4**4.+4� -4*,4+,31)+,)� ')(� /43*/0+3� �4**4.+)� �*,4,094.+3&)� 3&&)� ?03&4�

'3(,)/4'3�� �)&� /3*.� 4+� /04� *4� '()5)-3� -4� )66),,03()� 14**4.+4� +.+� -4(),,31)+,)�



�������� ����
���� �����������	�����
�����
������

�
± z

(46)(484&4�3-�0+3�*4+7.&3��4**4.+)� �*,4,094.+3&);� 4&�/)+,(.�'(.55)-)(:�3� (4'3(,4(+)� 4&�

/.*,.�*0&&)��4**4.+4�4+,)()**3,)�*0&&3�83*)�-)7&4��++4�	)(*.+3�3�?0)*,)�(46)(484&4���

�
�
�����������	��������������	��������

�

�� ,3&)� 5./);� *.+.� (4/.+-0/484&4� ,0,,4� 7&4� 3&,(4� /.*,4� /<)� &)� *4+7.&)� �114+4*,(394.+4�

*.*,)+7.+.�3�635.()�-)&�')(*.+3&)�')(�&.�*5.&741)+,.�-)&&�3,,454,:�-4�4*,4,0,.���.+.;�

4+.&,();� (4/.+-0/484&4�3�?0)*,3�/3,)7.(43� 4� *)(5494�-4�/04�'0D�0*06(04()� 4&� ')(*.+3&);�

+.+�&)73,4�3&&.�*5.&741)+,.�-)&&�3,,454,:�&35.(3,453���

�

� ��*'%� ,%� )�*�$#%�" ;� .55)(.� 4� /.*,4� *.*,)+0,4� ')(� &�3774.(+31)+,.� -)&�

')(*.+3&)E��

� ��*' �,%�'!-,%�� �'-''%,%;�.55)(.�4�/.*,4�*.*,)+0,4�')(�*.55)+94.+3();�3-�

)*�;� 4&� ')(*.+3&)� )�.� 4� 6314&43(4� ')(� 4&� /.+*)7041)+,.� -4� ,4,.&4� -4� *,0-4.�

*/.&3*,4/4E�

� �-�"%��$'!�;� .55)(.� 4� /.*,4� *.*,)+0,4� ')(� 4&� /.+,(480,.� 1.+),3(4.� .� ')(�

&�3/?04*,.�-4�B,4/P),�()*,30(3+,C�6.(+4,4�34�-4')+-)+,4�3�,4,.&.�-4� 4+-)++4,:�-4�

'3*,.E�

� � "!*%�$!!%4%!<�'��%$&%9�'��*!%4 � ��-&!-*$&%;�.55)(.�4�/.*,4�/<)�5)+7.+.�

*.*,)+0,4� ')(� 73(3+,4()� 3&� ')(*.+3&)� &3� 6(0494.+)� -4� '3(,4/.&3(4� *)(5494 � ,(3�

?0)*,4�(4)+,(3+.�4�/.+,(480,4�)(.73,4�')(�&3�'()*)+93�-4�/4(/.&4�394)+-3&4E��

� ��"!*%2-!%� $11%-"!%4%;� .55)(.� 7&4� 41'.(,4� )(.73,4� 3� 6.+-4� 3**4*,)+943&4� .�

'()54-)+943&4�-)4�&35.(3,.(4�5)(*3,4�.�4+�6.(13�/.&&),,453�.�54+/.&3,4�34�*4+7.&4�

-4')+-)+,4���

�

��/.*,4� ()&3,454�3&&)�B�.(*)�-4� *,0-4.� )� *0**4-4C� +.+� *.+.�-4(),,31)+,)� (46)(484&4�3&�

*4+7.&.� /)+,(.� -4� /.*,.� )-� 3&&)� *0)� �4**4.+4� �*,4,094.+3&4E� )**)+-.� 4+� '()53&)+93�

7)*,4,4�/)+,(3&1)+,)�-3&&�0664/4.�-)&�')(*.+3&);�-.5(3++.�)**)()�'()54*,4�-3�?0)*,.;�

)-�3,,(4804,4�34�*4+7.&4�/)+,(4�*0&&3�83*)�-)7&4��++4�	)(*.+3�')(�/)+,(.;�+.+/<A�3&&)�

�4**4.+4� �*,4,094.+3&4� *0&&3�83*)�-)7&4� �++4� 	)(*.+3�'()54*,4� ')(��4**4.+)�� 
&4�3&,(4�



�������� ����
���� �����������	�����
�����
������

�
± �

/.*,4�(4/.1'()*4�4+�?0)*,3�/3,)7.(43;�=3-�)*��?0)&&4�()&3,454�34�80.+4�'3*,.>;�*3(3++.�

3,,(4804,4�-37&4�0664/4�-)&�')(*.+3&)�3&�/)+,(.�-4�/.*,.�4+�60+94.+)�-)&�')(*.+3&)�/<)�

*4�'()5)-)�+)�0*06(04(:�+)&�/.(*.�-)&&�3++.�=*0�0+3�1)-43�-)&&�3++.�'()/)-)+,)>�)�

(4'3(,4,4�*0&&)��4**4.+4��*,4,094.+3&4�*0&&3�83*)�-)7&4��++4�	)(*.+3���

�
�
������������������������������
���

�


3�5./)�B� "%�,%���"'-��C�(4703(-3� 4�/.*,4� ()&3,454�34�8)+4� +.+� '&0(4)++3&4�/<)�

)*30(4*/.+.� &3� &.(.� 54,3� 0,4&)� +)&� 1.1)+,.� *,)**.� -)&� /.+*01.� .� 4+� 0+� 3(/.�

,)1'.(3&)�1.&,.�&414,3,.���

�
�� 8)+4� -4� /.+*01.� '.**.+.� )**)()� 0,4&4993,4� 3� *0''.(,.� -)&&.� *5.&741)+,.� -)&&)�

3,,454,:� 4*,4,094.+3&4� .� ')(� 4&� 13+,)+41)+,.� )� 60+94.+31)+,.� -)&&3� *,(0,,0(3� -)&&)�

�114+4*,(394.+4���

�.+.�-3�(4/.1'()+-)()�4+�,3&)�5./)�&)�*)70)+,4�/3,)7.(4)�-4�8)+4���

�
�� �$*!$9��$"� && *%$� �'!$��$!%E��

�� �%�*"$&%E��

�� 
$! *%$&%� ,�$�� ''�*%���

�

��� �.+6&04*/.+.� +)&&3� '(413� 5./);� B�3(,3;� /3+/)&&)(43� )� *,31'3,4C� � &3� �$*!$;� 4+�

'3(,4/.&3()�?0)&&3�')(�&)�6.,./.'43,(4/4;� &3��$"� && *%$;�.55)(.�13,)(43&)�-4�Q63/4&)�

/.+*01.Q�3�-4*'.*494.+)�-)7&4�0664/4�')(�4&�?0.,4-43+.�0*.�-�0664/4.;�7&4��!$��$!%�)�

%���, &&%;�/.1'()+-)+,4� &3�1.-0&4*,4/3� 4+,)(+3�)-�)*,)(+3;�1.-)&&4� '()*,31'3,4;�

)//���

�����+�B
4.(+3&4�)�'088&4/394.+4C;�4+5)/);�/.+6&04*/.+.�4���%�*"$&%� �& �*%4%'! E�

���
3�/3,)7.(43�B�3,)(43&4�)-�3//)**.(4C;�4+64+);�2�3(,4/.&3,3�+)&&)�*)70)+,4�5./4 ��

� � '!%$*%�;� .55)(.� 38847&431)+,.� 4+� -.,394.+)� 3&� ')(*.+3&)� ')(� &.�

*5.&741)+,.� -)&&3� '(.'(43� 3,,454,:� =3-� )*)1'4. � -454*);� ,0,)� -3� &35.(.;�

8)((),,4;�*/3(');�4+�'3(,4/.&3(�1.-.�')(�4&�/.('.�4*'),,.(4>E��

� �$*2-*$"!%9����2-'!%2%&%� �&-2*%)%�$"!%;�.55)(.�13,)(43&)�0,4&4993,.�')(�4&�



�������� ����
���� �����������	�����
�����
������

�
± �

60+94.+31)+,.� -4� 41'43+,4� -4� (4*/3&-31)+,.� =3-� )*)1'4. � 73*.&4.;� 73*;�

+36,3;�/3(8.+);�&)7+3;�.&4;�)//���>;�.�0,4&4993,.�')(�4&�60+94.+31)+,.�-4�1)994�

*.'(3,,0,,.�-4�,(3*'.(,.�=)*��8)+94+3;�73*.&4.;�73*;�)//�>E��

� ��� ''�*%� � *� -))%�%9� .55)(.� 8)+4� 4+� -.,394.+)� 3-� 0664/4� )� &./3&4� -4�

(3''()*)+,3+93;� 4&� /04� 3/?04*,.� *43� /.+*4-)(384&)� (4/.(()+,)� =3-� )*)1'4. �

'.*3/)+)(4;�/)*,4+4;�'43+,)�.(+31)+,3&4;�)//���>E��

� 
$! *%$& �! �"%��3'� �%$&%'!%��;�.55)(.�13,)(43&)�-4�Q63/4&)�/.+*01.Q�)-�

3,,()993,0()�0,4&4993,)�')(�13+,)+)()� 4+�)664/4)+93�)� 4+�80.+.�*,3,.�)-464/4;�

41'43+,4;� 3''3()//<4;� 3(()-4;� 5)4/.&4� =3-� )*)1'4. � 13,)(43&)� )&),,(4/.�

,)&)6.+4/.;� 13,)(43&)� 4-(30&4/.;� 13,)(43&)� 1)//3+4/.;� 13,)(43&)� )-4&);�

4+,)((0,,.(4;� /354� )&),,(4/4� )� ,)&)6.+4/4;� /.110,3,.(4;� '()*)� -4� /.(()+,);�

&31'3-4+);�/<4.-4;�80&&.+4;�54,4;�/.&&);�7.11)�),/>E�

� 
$! *%$& � %")�*�$!%��;� .55)(.� 3//)**.(4� )� 13,)(43&4� ')(� /.1'0,)(;�

*,31'3+,4� )� ,0,,.� /4D� /<)� /.+/)(+)� &)� 3,,()993,0()� 4+6.(13,4/<)� =3-�

)*)1'4. �,.+)(�')(�*,31'3+,4;�*/<)-)�')(�	�;�-4*/<),,4;�)//�>���

�
	)(� )66),,03()� &3� '()54*4.+)�-)4� /.*,4�/.1'()*4� +)&&3�5./)�B�)+4�-4�/.+*01.C�53�

,)+0,.�'()*)+,)�4&�/.+/),,.�-4����� ! "#$� ��"��%�$;�*)/.+-.�4&�?03&)�4&�/.*,.�

-4� 0+� ')(4.-.� /.((4*'.+-)� 3&� 53&.()� -)4� 8)+4� -3� 0,4&4993()� +)&&.� *,)**.� ')(4.-.;�

4+-4')+-)+,)1)+,)� -3&� 1.1)+,.� 4+� /04� *3(3++.� 41')7+3,)� .� '373,)� &)� ()&3,45)�

(4*.(*)� 64+3+943(4)�� �)&&3� -),)(14+394.+)� -)&� /.*,.� .//.(()(:� 63(� (46)(41)+,.� 3&&)�

'()*01484&4�+)/)**4,:�-)4�/)+,(4�-4�/.*,.;�,)+)+-.�/.+,.�3+/<)�-)4�8)+4�3/?04*4,4�4+�

')(4.-4� '()/)-)+,4� 13� +.+� 3+/.(3� 0,4&4993,4� =')(/<A;� 3-� )*)1'4.;� /0*,.-4,4� 4+�

1373994+.>���+�.7+4�/3*.;�4&�/.*,.�5)((:�3,,(4804,.�4+�*)-)�-4�80-7),�,)+)+-.�/.+,.�

3+/<)�-4�*')/464/<)�)*47)+9)�-34�/)+,(4�-4�/.*,.�*)7+3&3,4���

��/.*,4� ()&3,454�3�8)+4� (4/<4)*,4�-4(),,31)+,)� -34�/)+,(4�-4�/.*,.� *3(3++.� 3�?0)*,4�

-4(),,31)+,)�3,,(4804,4��	)(�4�8)+4�3/?04*4,4�)�7)*,4,4�4+�1.-.�/)+,(3&4993,.�4&�/)+,(.�

-4�/.*,.�-.5(:�)66),,03()� &)�'()54*4.+4�-)4�8)+4�-3�0,4&4993()�+)&&�3++.�-4�80-7),�)�

7&4�0664/4�/)+,(3&4993,4�'(.55)-)(3++.�3�53&.(4993()� 4�/.*,4����8)+4�-4�/.+*01.�*.+.�

7)+)(3&1)+,)� +.+� -4(),,31)+,)� (46)(484&4� 3&&)� �4**4.+4� �*,4,094.+3&4� -)&� /)+,(.� -4�

/.*,.;�3�1)+.�/<)��+.+�*4�,(3,,4�-4�*,(01)+,4�.�3,,()993,0()�*')/43&4*,4/<);�-)*,4+3,)�



�������� ����
���� �����������	�����
�����
������

�
± �

3� *')/464/<)� 3,,454,:�� �� '3(,)� ?0)*,.� 0&,41.� /3*.;� ')(,3+,.;� 4&� /)+,(.� -4� /.*,.�

3,,(4804(:� &)� '()54*4.+4� -4� /.*,.� ')(� 8)+4� -4� /.+*01.� 3&&)� *4+7.&)� �4**4.+4�

�*,4,094.+3&4�*0&&3�83*)�-)7&4��++4�	)(*.+3�'()54*,4�')(��4**4.+)�-3&&.�*,)**.�/)+,(.���

�
�

��?���@�����������	�����������������������������	����

�


3�5./)�;��8-%'!��,%�' *4%#%� �-!%&%##��,%�2 "%�,%�! *#%6� *4� (46)(4*/)� 34�/.*,4�

()&3,454� 3&&�3/?04*,.�-4� *)(5494�6.(+4,4�-3� *.77),,4� )*,)(+4�3&&��+,)� )�3�?0)&&4� ()&3,454�

3&&�0,4&499.� -4� 8)+4;� 13,)(43&4� .� 4113,)(43&4;� -4� ,)(94� %� 3-� )*�� 3664,,4;� /3+.+4� ')(�

&./394.+)�64+3+943(43;�)//��%����*)(5494�)-�4�8)+4�-4�,)(94�4+�7.-41)+,.�'.**.+.�)**)()�

0,4&4993,4�*43�3�*0''.(,.�-)&&)�3,,454,:� 4*,4,094.+3&4� *43�')(� 4&�13+,)+41)+,.�)�')(� 4&�

60+94.+31)+,.�-)&&3�*,(0,,0(3�-)&&��114+4*,(394.+)���

�+�'3(,4/.&3()�*4�(46)(4*/.+.�3�,3&)�/3,)7.(43�&)�'()*,394.+4�6.(+4,)�-3�,)(94�64+3&4993,)�

3� *5.&7)()� 0+�3,,454,:� 3� *0''.(,.� -)4� /.1'4,4� 3**)7+3,4� 4*,4,094.+3&1)+,)�

3&&��114+4*,(394.+)���.+6&04*/.+.�4+�,3&)�5./)�4�/.*,4�()&3,454�3�*)(5494�?03&4 ��

� ��"'-& "#$� =&$� ��"'-& "#$� 1%-*%,%��3$��%"%'!*$!%4$;� &$�

��"'-& "#$�! �"%��3'�% "!%)%�$�53&)�3�-4()�/.+*0&)+93�)-�)*)/094.+)�-4�

3,,454,:� .-� .')()� +)4� *),,.(4� ,)/+4/.� )� */4)+,464/.� 3-� 4+,)7(394.+)� -)4�

/.1'4,4�-)&&)��114+4*,(394.+4;�4+/&0*)�'()*,394.+4�+)&�/31'.�4+7)7+)(4*,4/.�

)-�)-4&);�&$���"'-& "#$�%")�*�$!%�$�+)&&3�?03&)�+.+�(4)+,(3+.;�')(/<A�

3&&./3,)� *0� 3&,();� &)� 3,,454,:� '()*,3,)� -3� ,)(94� ')(� 4+,)(5)+,4� -4�

13+0,)+94.+)� .(-4+3(43� .� *,(3.(-4+3(43� *0&� *.6,R3()� -4� '(.'(4),:� )� &)�

3,,454,:� -4� ()3&499394.+)� -4� *.6,R3()� -4� '(.'(4),:E� %"! *�* !$*%$!��  �

!*$,-#%�"%E�$&!* ���"'-& "# ;�5./)�+)&&3�?03&)�'.**.+.�/.+6&04()�,0,,4�

?0)4� /.*,4� /<)� '0(� )**)+-.� 3**414&384&4� 3&&)� B/.+*0&)+9)C� +.+� ,(.53+.�

0+�)*3,,3�/.&&./394.+)�+)&&)�'()/)-)+,4��

� �''%'! "#$�/<)�4+/&0-)�&)�'()*,394.+4�*')/43&4*,4/<)�(46)(4,)�34�*)(5494�()*4�

-3�1)-4/4;�=3+/<)�/.+�(46)(41)+,.�3&&3�&)77)�����-)&�����>���

� �*���#%�" � /<)� *4� (46)(4*/)� 3&&)� '()*,394.+4� 6.(+4,)� -3� ,)(94� ')(�

&�.(73+499394.+)� -4� 13+46)*,394.+4� 3� /3(3,,)()� 0664/43&)� )� ')(� &�3,,454,:�



�������� ����
���� �����������	�����
�����
������

�
± ¬

'(.1.94.+3&)� -)7&4� �+,4�� �3&)� 5./)� /.1'()+-)� &3� �-22&%�%!<� )�

&��*1$"%##$#%�" �,%��$"%) '!$#%�"%� ���"4 1"%��

� 
$"-! "#%�" ��*,%"$*%$�/<)�*4� (46)(4*/)�3&&)�'()*,394.+4�6.(+4,)�-3�,)(94;�

64+3&4993,)�3&�13+,)+41)+,.�4+�)664/4)+93�)�4+�80.+.�*,3,.�-)4�8)+4�41'4)73,4�

')(� &.� *5.&741)+,.�-)&&)�3,,454,:�-)&&)��114+4*,(394.+4�� 
)�,4'.&.74)� 4+/&0*)�

*.+.�(3''()*)+,3,45)�-)&�,4'.�-4�8)+)�.77),,.�-4�13+0,)+94.+) �����2%&%�

=*)(5494�64+3&4993,4�3&�13+,)+41)+,.� 4+�)664/4)+93�)�80.+.�*,3,.�-4� 411.84&4>�


�2%&%9�$** ,%� �$�� ''�*%�=*)(5494�64+3&4993,4�3&�13+,)+41)+,.�4+�)664/4)+93�

)� 80.+.� *,3,.�-4� 1.84&4;� 3(()-4;� 3//)**.(4;� )?04'377431)+,4>E� ���%$"!%� �

�$��A%"$*%� =64+3&4993,4� 3&� 13+,)+41)+,.� 4+� )664/4)+93� )� 80.+.� *,3,.� -4�

41'43+,4�)�13//<4+3(4�?03&4�3-�)*)1'4.�?0)&&4�-4� (4*/3&-31)+,.>E�
 ##%�,%�

!*$'��*!�;�=*)(5494�64+3&4993,4�3&�13+,)+41)+,.�4+�)664/4)+93�)�80.+.�*,3,.�-4�

1)994� -4� ,(3*'.(,.;� /.1'()+*454� )5)+,03&1)+,)� -4� ')994� -4� (4/3184.� )-�

4+/&0*)� &)� )5)+,03&4� '()*,394.+4� -)&� 1)//3+4/.>E�B$*,C$* � =64+3&4993,4� 3&�

13+,)+41)+,.�4+�)664/4)+93�)�80.+.�*,3,.�-)4�*4*,)14�30,.13,4993,4;�4+/&0*4�

7&4�3''3(3,4� ')(� &)� (),4� )-� 4� &35.(4�-4�/38&3774.>E���)!C$* ;� =4+,)(5)+,4�-4�

13+0,)+94.+)�147&4.(3,453;�3-)703,453�)�/.((),,453�/<)�+.+�4+/()1)+,3+.�4&�

53&.()�-)&�*.6,R3()�-4�'(.'(4),:;�-4*,4+,.�4+�*.6,R3()�3''&4/3,45.�)�*.6,R3()�

-4� 83*)>E��&!*%�2 "%;� 53&)� 3� -4()� 4+,)(5)+,4� -4� 13+0,)+94.+)� .(-4+3(43� *0�

8)+4�/<)�+.+�(4)+,(3+.�+)&&)�/3,)7.(4)�'()/)-)+,4��

� ���$#%�"%9�"�& 11%� �& $'%"1�/<)�*4�(46)(4*/)�34�/.*,4�-)(453+,4�-3�/.+,(3,,4�

*,4'0&3,4� /.+� ,)(94� ')(� +.&)774;� &)3*4+7� )� &./394.+4� -4� 8)+4� -4� '(.'(4),:� -4�

,)(94���)+7.+.�/&3**464/3,4�4+�60+94.+)�-)&�,4'.�-4�8)+)�.77),,.�-)&�/.+,(3,,. �

���%$"!%�  � �$��A%"$*%;� ()&3,45.� 3&� /.1'&)**.� -)&&)� 13//<4+)� )� -)&&)�

3,,()993,0()� +)/)**3(4)� 3&&.� *5.&741)+,.� -)&&)� 3,,454,:� /.1'()*)� &)�

6.,./.'43,(4/4E� ����2%&%;� ()&3,45.�34�8)+4�-0()5.&4� 35)+,4�0+3�/.+*4*,)+93�

64*4/3�/<)�+.+�'.**.+.�)**)()�'.(,3,4�4+�3&,(.�&0.7.�*)+93�'()740-494.�-)&&3�

&.(.� 4+,)7(4,:E�B$*,C$* ;� ()&3,45.�3&&)�13//<4+)�/.++)**)�3&�,(3,,31)+,.�

30,.13,4993,.�-4�-3,4;�4+/&0*4�7&4�3''3(3,4�')(�&)�(),4�)-�4�&35.(4�-4�/38&3774.E�

�%� "# ;�4+,)*.�/.1)�&4/)+9)�-�0*.�.**43�&�3/?04*494.+)�-)&�-4(4,,.�3&&�0,4&499.�



�������� ����
���� �����������	�����
�����
������

�
± ±

/.+-494.+3,.� -4� 0+� *.6,R3()� -4� /04� +.+� *4� 3/?04*4*/)� &3� '(.'(4),:� =3-�

)*)1'4. � &4/)+9)� -�0*.� -4� ��%S4+-.R*� .� -4� '(.-.,,4� /.(()+,4� ')(�

&�30,.1394.+)�-�0664/4.>;�-4*,4+,.�')(�*.6,R3()�3''&4/3,45.�)�-4�83*)E�
 ##%�

,%�!*$'��*!�;� ()&3,45.�34�5)4/.&4�/<)�'.**.+.�)**)()�0*3,4�')(�,(3*'.(,3()�

')(*.+)�.�/.*)E��&!*%�2 "%;�.55)(.�()&3,45.�3&�/.1'&)**.�-)&&)�13//<4+)�)�

-)&&)�3,,()993,0()�/<)�+.+�*.+.�*')/464/3,)�+)&&)�/3,)7.(4)�'()/)-)+,4��

� �! "# �  � �$"�"%�/<)� *4� (46)(4*/.+.� 34� /.*,4� /<)� *4� *.*,)+7.+.� ')(� &3�

6(0494.+)� -4� 0+� *)(5494.� )(.73,.� -3� ,)(94;� ()7.&3,4� /.+,(3,,03&1)+,)� -3�

'3731)+,4� ')(4.-4/4;� 3� 5.&,3� /.1'.*,4� -3� 0+3� '3(,)� 64**3� )� -3� 0+3� '3(,)�

53(4384&)�/.(()&3,3�3&�/.+*01.� )66),,45.�� 
3�5./)� *4�3(,4/.&3� 4+� ()&394.+)�3&�

,4'.� -4� *)(5494.� .77),,.� -)&� /.+,(3,,. � � & )�"%$� )%''$;� ')(� 4&� /.*,.�

-)(453+,)� -3&&�0,4&499.� -)&� *)(5494.� ,)&)6.+4/.� 64**.E�� & )�"%$�1.84&)� ')(�

&�0,4&499.�-)&�*)(5494.�,)&)6.+4/.�1.84&)E�	 !%�,%�!*$'�%''%�" ;�')(�&�0,4&499.�

-4� *4*,)14� -4� ,(3*14**4.+)� -)4� -3,4E� �" *1%$�  & !!*%�$� ')(� &�0,4&499.� -4�

6.(+4,0()�-4�)+)(7437���8-$;�')(�&)�6.(+4,0()�-4�3/?037��$';�')(�&)��6.(+4,0()�

-4�73*E��&!*%��$"�"%;�.55)(.�4&�/.*,.�-)(453+,)�-3&&�388.+31)+,.�3�83+/<)�

-3,4;�/3+.+4�(3-4.,)&)54*454�)�*414&4��

� � *4%#%�1 " *$&%�-.5)�/.+6&04*/.+.�,0,,)� &)� '()*,394.+4�-4� *)(5494� ()*4�-3�

,)(94� +.+� /&3**464/384&4� 4+� 3&,()� 5./4� )� /<)� *.+.� *')**.� 64+3&4993,)� 3&�

13+,)+41)+,.� )� 3&� 60+94.+31)+,.� -)&&3� *,(0,,0(3� =�474&3+93� )*,)(+3� )-�

4+,)(+3� -4� 411.84&4� )� 1.84&4E� �-&%#%$� -4� &./3&4� )-� 0664/4E� �!$��$�  �

*%& 1$!-*$� -4� -./01)+,4E� �*$'��*!%9� !*$'&��A%�  � )$��A%"$11%�E� �&!*%�

' *4%#%� 1 " *$&%;� 4+� /04� /.+6&04*/.+.� ,0,,4� ?0)4� /.*,4� /<)� +.+� ,(.53+.�

0+�)*3,,3�/.&&./394.+)�+)&&)�5./4�'()/)-)+,4���

� �''%�-*$#%�"%�')(�4�/.*,4�-)(453+,4�-3&&3�*,4'0&3�-4�/.+,(3,,4�-4�3**4/0(394.+);�

.88&473,.(43�.�63/.&,3,453;�')(� ')(*.+)� )�/.*)� =3-�)*)1'4. � ()*'.+*384&4,:�

/454&)�.�60(,4>���

�

	)(� ?03+,.� 3,,4)+)� ?0)*,)� /3,)7.(43� -4� /.*,4;� 4� /.*,4� ()&3,454� 3� *)(5494� 3/?04*4,4� )�

7)*,4,4�-4(),,31)+,)�-34�/)+,(4�-4�/.*,.�=3�)*���.+*0&)+93;��**4*,)+93;�	(.1.94.+)>�



�������� ����
���� �����������	�����
�����
������

�
± µ

*3(3++.�3�?0)*,4�-4(),,31)+,)�3,,(4804,4�)�-3�?0)*,4�'()54*,4�')(�&�3++.�-4�80-7),E�

'.,(3++.;� 4+.&,();� )**)()� 3,,(4804,4� -34� /)+,(4� -4(),,31)+,)� 3&&)� *4+7.&)� �4**4.+4�

�*,4,094.+3&4�-4�'(.'(43�/.1'),)+93;�&3--.5)�*43�(4+5)+484&)�0+3�*,(),,3�/.(()&394.+)�

6(3� &)� 3,,454,:� *5.&,)� ')(� &3� �4**4.+)� )� &�0,4&499.� -)&� *)(5494.;� .''0()� *3(3++.�

3,,(4804,4�3&&)�*4+7.&)��4**4.+4�*0&&3�83*)�-)7&4��++4�	)(*.+3�'()54*,4�')(��4**4.+)�)�

')(�*)1)*,()�-3&�/)+,(.���

�� /.*,4� 7)*,4,4� 4+� 1.-.� /)+,(3&4993,.� =6(3� /04� �3+0,)+94.+)� .(-4+3(43;� 
./394.+4;�

+.&)774� )� &)3*4+7;� �,)+9)� )� /3+.+4;� �)(5494� 
)+)(3&4� )� �**4/0(394.+4>;� -.5(3++.�

)**)()� '()54*,4;� -37&4� 0664/4� ()*'.+*384&4� -)&&3� &.(.� 3/?04*494.+)� )� 7)*,4.+)� )-�

3,,(4804,4� 34� *4+7.&4� /)+,(4� -4� /.*,.�� 
�3,,(48094.+)� '0D� )**)()� '0+,03&);� *)� 2�

(4+5)+484&)� 0+3� /.(()&394.+)� -4(),,3� 6(3� 4&� *)(5494.� )-� 4&� /)+,(.� -4� /.*,.� /<)� &.�

0,4&4993;�.''0()�*)/.+-.�.''.(,0+4�'3(31),(4�-4�(483&,31)+,.���

�3&4�/.*,4;�4+64+);�*)�+.+�-4(),,31)+,)�3,,(480484&4;�*3(3++.�3,,(4804,4�-3&�/)+,(.�3&&)�

*4+7.&)��4**4.+4�*0&&3�83*)�-)7&4��++4�	)(*.+3���

�
��D����	���������

�

�+� ,3&)� 5./)� /.+6&04*/.+.� ,0,,)� &)� 63,,4*')/4)� -4� /.*,.� /<)� +.+� '.**.+.� )**)()�

/.1'()*)� +)&&)� 5./4� '()/)-)+,4;� '0(� (46)()+-.*4� 3&&.� *5.&741)+,.� -)4� /.1'4,4�

3**)7+3,4�3&&)��114+4*,(394.+4���+�'3(,4/.&3();�&3�5./)��&!*%���'!% �

� ��'!%����%"%'!*$!%4%��

� ����'! � ��$'' �

�

�� /.*,4� ()&3,454� 3� ,3&)� 5./)� -.5(3++.� )**)()� '()54*,4� 63/)+-.� (46)(41)+,.� 3&&)�

'()*01484&4� +)/)**4,:� )� ,)+)+-.� /.+,.;� ')(� *4+7.&3� ,4'.&.743;� -4� ?0)&&4�

)5)+,03&1)+,)�*.*,)+0,4�+)&&�3++.�'()/)-)+,)��

��

�)4� ��'!%����%"%'!*$!%4%� /.+6&04*/.+.� /.*,4� -4� +3,0(3� -45)(*3� *.*,)+0,4� ')(� &.�

*5.&741)+,.�-4�3,,454,:�-4�/3(3,,)()�3114+4*,(3,45.��
3�5./)�4+�.77),,.�4+/&0-) ��

�
� �" *%���'!$&%� �! & 1*$)%�%;�.55)(.�7&4�.+)(4�-)(453+,4�-3&&�4+54.�-4�14**45);�



�������� ����
���� �����������	�����
�����
������

�µ ·

,)&)7(3114;�)//��3--)84,384&4�3&&��114+4*,(394.+)�14,,)+,)E��

� �$*! 34$&�*%� �4$&�*%�2�&&$!%E�

� 	$��* ' "!$"#$;� .55)(.�7&4�.+)(4�-)(453+,4�-3�3,,454,:�-4� (3''()*)+,3+93�

/.1'()*4�4�8)+4�-4�(3''()*)+,3+93;�&)�.+.(464/)+9)�)-�4�*)(5494�-4�(4*,.(394.+)�

/.++)**4�3&&)�*')*)�-4�(3''()*)+,3+93E��

� �-22&%�$#%�"%� ,%� 2$",%� ,%� 1$*$;� .55)(.� 7&4� .+)(4� /.++)**4�

3&&�)*'&),31)+,.�-4�73()�')(�&3�6.(+4,0(3�-4�8)+4�)�*)(5494E��

� �'�*%#%�"%� $,� �*,%"%� �*�) ''%�"$&%;� .55)(.� 7&4� .+)(4� -)(453+,4� -3&&3�

+)/)**4,:�-4�4*/(45)(*4�3-�.(-4+4�'(.6)**4.+3&4E��

� ��"!*%2-!%� $,� �*1$"%'�%� "$#%�"$&%�  ,� %"! *"$#%�"$&%� /<)� 63++.�

(46)(41)+,.� )*/&0*4531)+,)� 34� /3*4� 4+� /04� 0+� /)+,(.� -4� /.*,.� '3(,)/4'3� 4+�

1.-.� )*/&0*45.� .� -)&� ,0,,.� '()14+)+,)� 3&&)� 3,,454,:� -)&&�.(73+4*1.� 4+�

?0)*,4.+);�)�+)�(4/)5)�4+�/3184.�&)�/.+,(.'()*,394.+4E�4+�,0,,4�7&4�3&,(4�/3*4�&3�

?0.,3� -4� '3(,)/4'394.+)� 53� /.+*4-)(3,3� 0+� /.*,.� (46)(484&)�

3&&��114+4*,(394.+)�+)&�*0.�/.1'&)**.E��

� �%4 *'%;� 4+�/04�/.+6&04*/.+.�,0,,4�?0)4�/.*,4�/<)�'0(�)**)+-.�3**414&384&4�34�

/.*,4�3114+4*,(3,454�+.+�,(.53+.�0+�)*3,,3�/.&&./394.+)�+)&&)��5./4�

'()/)-)+,4���

�


3�5./)� �'�*%#%�"%�$,��*,%"%��*�) ''%�"$&%�2� ()&3,453�3&&)�?0.,)�-3�5)(*3();�3�

/3(4/.� -)&&��114+4*,(394.+);� ')(� &�4*/(494.+)� 3-� .(-4+4� '(.6)**4.+3&4� =355./3,4;�

3(/<4,),,4;�1)-4/4T>�-)&�')(*.+3&)�41'4)73,.���&�/.*,.�-3�'()5)-)()�2�3,,(480484&)�34�

/)+,(4� -4� /.*,.� /<)� 41'4)73+.� 4&� ')(*.+3&)� ')(� /04� 54)+)� 5)(*3,3� &3� ?0.,3� )� -3�

?0)*,4� 53� 3,,(4804,3� 3&&)� '(.'(4)� �4**4.+4� 4*,4,094.+3&4� 4+� 83*)� 3&&)� '()54*4.+4� -4�

41'4)7.�-)&&.�*,)**.�')(*.+3&)���

�

�&&3�5./)�����'! �*4�(46)(4*/.+.� &)�'()*,394.+4�.88&473,.(4)�-4�-)+3(.�-.50,)�3&&.�

�,3,.� .� 3-� 3&,(4� )+,4� '088&4/4� ,)((4,.(43&4� )� 14*0(3,)� 4+� ()&394.+)� 3&&3� /3'3/4,:�

/.+,(480,453;�*)+93�35)()�-4(4,,.�3�0+�/.((4*'),,45.�*')/464/.���

�

)�����'! �4+/&0-.+.�&)�*)70)+,4�5./4�-4�-),,37&4. ��



�������� ����
���� �����������	�����
�����
������

� µ �

�
� ����'! �'-&�* ,,%!�;��.55)(.�� 4&� /.*,.� ()&3,45.� 3&&�41'.*494.+)� *0&� ()--4,.�

'(.-.,,.E��

� ����'! �'-&��$!*%��"%�;�.55)(.� 4&�/.*,.�()&3,45.�3&&�41'.*494.+)�*04�8)+4�

'3,(41.+43&4�-4�'(.'(4),:�-)&&)��114+4*,(394.+4E��

� ����'! �,%�* 1%'!*�;�.55)(.�4&�/.*,.�()&3,45.�3&&�41'.*494.+)�-)(453+,)�-3&�

-.5)(� -3()� '088&4/4,:� &)73&)� 3� -),)(14+3,4� )5)+,4� =3-� )*)1'4. � *,4'0&3� -4�

/.+,(3,,4;�)13+394.+)�-4�*)+,)+9);�)//���>E��

� ������=����'!$�'-&�4$&�* �$11%-"!�>;�.55)(.�')(�4&�/.*,.� ()&3,45.�

3&&�41'.*494.+)�*0&�53&.()�37740+,.E��

� �&!* �%���'! ;� ')(� 4�/.*,4� ()&3,454�3-� 41'.*494.+4�/.+� /3(3,,)()� ()*4-03&)�

(4*'),,.�3&&)�'()/)-)+,4���

�


)�41'.*,)�=3-�)//)94.+)�-)&&����	�/<)�53�(4/.1'()**3�+)4�/.*,4�')(�4&�')(*.+3&)>�

+.+�/.((4*'.+-.+.�3-�.+)(4�3,,(480484&4�3�*4+7.&4�/)+,(4�-4��.*,.�)�/.1)�,3&4�-)5.+.�

)**)()�(4'3(,4,4�*0&&�4+,)(3��114+4*,(394.+)���

�

	)(� ?03+,.� 3,,4)+)� &)� �3**);� /.*,4,04*/.+.� ,(480,4� /<)� *.+.� '373,4� 4+�

/.((4*'.+-)+93� -4� 0+� *)(5494.� 6.(+4,.� -3&&3� 	���� �)&&3� 5./)��$'' �/.+6&04*/.+.� 4�

/.*,4�()&3,454�3&&3��$''$�'-%�*%)%-!%;�3&&3��$''$���"" ''$�$%�� ##%�,%�!*$'��*!�;�

)� &)��&!* �!$'' ;� .55)(.�-)(453+,4�-3�,3**394.+4�/.+�/3(3,,)()� ()*4-03&)� (4*'),,.�

3&&)�'()/)-)+,4���

�

�� /.*,4� ()&3,454� 3� ,3&)� 5./)� 53++.� '()54*,4� 63/)+-.� (46)(41)+,.� 3&&)� '()*01484&4�

+)/)**4,:�)�,)+)+-.�/.+,.�-4�?0)&&4�)5)+,03&1)+,)�*.*,)+0,4�+)&&�3++.�'()/)-)+,)���

�


)� ,3**)� 3� /3(4/.� -)&&)� �114+4*,(394.+4� *.+.� 7)+)(3&1)+,)� 7)*,4,)� 4+� 1.-.�

/)+,(3&4993,.� -3� 0+� 0+4/.� 0664/4.� =3-� )*)1'4. � &�0664/4.� 3663(4� 7)+)(3&4>;� 3&� ?03&)�

/.1'),)� 4&�/3&/.&.�-)&�/.*,.�'()54*,.�.� *.*,)+0,.�)� &3� *03�3,,(48094.+)�34� *4+7.&4�

/)+,(4�-4�/.*,.;� *0&&3�83*)�-)4�/(4,)(4�?03&4�7&4� �++4� 	)(*.+3� ')(�/)+,(.�-4�/.*,.��

�(3,,3+-.*4�7)+)(3&1)+,)�-4�/.*,4� +.+�-4(),,31)+,)� (46)(484&4�3&&)� *4+7.&)��4**4.+4�
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�*,4,094.+3&4;�4�/.*,4�-)&�/)+,(.�*3(3++.�-3�?0)*,.�3,,(4804,4�3&&)��4**4.+4��*,4,094.+3&4�

*0&&3�83*)�-)7&4��++4�	)(*.+3���
�

�
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�


3� � 5./)� �" *%� '!*$�*,%"$*%�  � ,$� ��"! "#%�'��/.1'()+-)� ,0,,4� ?0)4� /.*,4�

7)+)(3,4�-3�)5)+,4�-4�+3,0(3�*,(3.(-4+3(43�(��'!%�'!*$�*,%"$*%+�.�/<)�-)(453+.�-3�

/.+,)+94.*4�740-4943(4�=�'2�*'��,$���"! "#%�'�+��

�


3�5./)���'!%�'!*$�*,%"$*%�*4�(46)(4*/)�3�?0)4�/.*,4�-4�+3,0(3�*,(3.(-4+3(43�/<)�+.+�

14*0(3+.� 4&� 53&.()� -4� (4*.(*)� 013+)� )� *,(01)+,3&4� 41'4)73,)� ')(� &.� *5.&741)+,.�

.(-4+3(4.�-)&&�3,,454,:�4*,4,094.+3&)���.+6&04*/.+.�4+�,3&)�5./);�3-�)*��4�/.*,4�()&3,454�3 �
�

� �" *%�, *%4$"!%�,$�*$���*!%���"�! *#%�?03&4� &)�6.(1)�-4�')+3&4�'()54*,)�

/.+,(3,,03&1)+,)E��

� ���*$44 "% "# ��$''%4 ;�.55)(.�/.*,4�/<)�-)(453+.�-3�63,,4�)*,(3+)4�3&&3�

7)*,4.+)�.(-4+3(43�-4�41'()*3E�

� �"'-''%'! "# � $!!%4 ;� /<)� 2� &�.+)()� 7)+)(3,.� -3&&3� ')(-4,3� -4� 53&.()� -4�

8)+4E��

� 
%"-'4$& "# �,$�$&% "$#%�"%��

�


3� 5./)� �'2�*'�� ,$� ��"! "#%�'�� 63� (46)(41)+,.� 34� /.*,4� *.*,)+0,4� -3&&)�

�114+4*,(394.+4� 3� *)704,.� -4� *)+,)+9)� )*)/0,45)� -4� /30*)� 3114+4*,(3,45)� .� /454&4�

/<)� &)� 5)-.+.� /.4+5.&,)�� 
�3(,4/.&394.+)� -)&&3� 5./)� 53� -4*,4+,3� 4+� 83*)� 3&�

-)*,4+3,3(4.�-)&&�)*8.(*. ��

�
� � *'�"$& �,%� ", "! ;�4+�/04�/.+6&04*/.+.�4�/.*,4�-)(453+,4�-3�/30*)�4+�/04�

&��+,)�54)+)�740-4/3,.�4+�()&394.+)�3&&3�*03�'.*494.+)�-4�-3,.()�-4�&35.(.E��

� ��*"%!�*%� ��&% "!%0�! "!%�4+�/04�/.+6&04*/.+.�4�/.*,4�-)(453+,4�-3�/30*)�4+�

/04� &��+,)�2�/.4+5.&,.�/.+� 4� '(.'(4�6.(+4,.(4� .�/.+� 4� '(.'(4�/&4)+,4�0,)+,4�-)4�

*)(5494�.66)(,4���
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��/.*,4�()&3,454�3&&3�5./)���'!%�'!*$�*,%"$*%�/<)�*4�13+46)*,3+.�/.+,)*,03&1)+,)�3&�

*.*,)+41)+,.�-)&&3�()&3,453�*')*3;�+.+�*.+.;�4+�7)+)(3&);�.77),,.�-4�'()54*4.+)�4+�

*)-)� -4� 80-7),;� 4+� ?03+,.� &)73,4� 3-� )5)+,4� +.+� '()5)+,45384&4� )� -4� /3(3,,)()�

*,(3.(-4+3(4.��

�
�)&�/3*.�4+�/04;�,0,,3543;�*4�(4,)+73�.''.(,0+.�'()5)-)()�/.*,4�*0�,3&)�5./)�?0)*,4�

-.5(3++.�/.((4*'.+-)()�3&&)�()&3,45)�*')*)�/<)�*4�'()*01)�-4�*.*,)+)()�)-�)**)()�

3,,(4804,4� -4(),,31)+,)� 3&� /)+,(.� -4� /.*,.� )-� 4+-4(),,31)+,)� 3&&)� *4+7.&)� �4**4.+4�

�*,4,094.+3&4;�3,,(35)(*.�4&�'3(31),(.�-)7&4��++4�	)(*.+3���

�

�� /.*,4� ()&3,454� 3&&3� 5./)� �'2�*'�� ,$� ��"! "#%�'�� -)5.+.� )**)()� *,413,4�

-3&&�0664/4.� -)&� ')(*.+3&);� ')(� ?03+,.� (4703(-3� 4&� /.+,)+94.*.� /.+� 4&� ')(*.+3&)�

-4')+-)+,);�.�-3&&�0664/4.�-)&�/.+*)7+3,3(4.�.�-3&�/)+,(.�/<)�7)*,4*/)�&�3/?04*494.+)�

-)4� 8)+4� )� -)4� *)(5494;� ')(� ?03+,.� (4703(-3� 4&� /.+,)+94.*.� /.+� 4� 6.(+4,.(4;� 4+�

/.&&38.(394.+)�/.+�4�/.1'),)+,4�0664/4�&)73&4��

	)(� &3� -),)(14+394.+)� -)&&�41'.(,.� .//.(()(:� 63(� (46)(41)+,.� 3&&)� *)+,)+9)� /<)�

'()*01484&1)+,)�-45)+,)(3++.�)*)/0,45)�+)&&�3++.�-4�80-7),���

�3� *)7+3&3,.� /<)� ')(� ,3&)� 5./)� 4&� /.*,.� /.1'&)**45.� -)5)� )**)()� 3,,(4804,.� 3&�

/)+,(.�-4�/.*,.�/<)�7)*,4*/)�4&�/.+,)+94.*.���+�()&394.+)�3&&)��4**4.+4��*,4,094.+3&4;��&�

/.+,)+94.*.�/.+�4&�')(*.+3&)�2;�7)+)(3&1)+,);�3,,(480484&)�3&&)��4**4.+4��*,4,094.+3&4�

-)&� /)+,(.� 4+� 543� 4+-4(),,3;� 0,4&4993+-.� /.1)� '3(31),(.� '()6)(484&1)+,)� 7&4� �++4�

	)(*.+3;� /.1)� 4+-4/3,.� 4+� '()/)-)+93E� 4&� /.+,)+94.*.� /.+� 4� 6.(+4,.(4� .� /.+� 4�

/&4)+,4�0,)+,4�'0D�)**)()�-4(),,31)+,)�(46)(484&)�3&&)�3,,454,:�(4)+,(3+,4� 4+�0+3�-)&&)�

�4**4.+4� �*,4,094.+3&4�-)&�/)+,(.�.''0();� 4+�/3*.�/.+,(3(4.;�-.5(:�)**)(54�3,,(4804,.�

4+�83*)�37&4��++4�	)(*.+3�'()54*,4�-3&�/)+,(.�*0&&)��4**4.+4�*,)**)���

�&�/.*,.� *.*,)+0,.� ')(� )*8.(*.�-3�/.+,)+94.*.�2� '3(4�3&�53&.()�-)&&)� *)+,)+9)�3�

/3(4/.�-)&&��114+4*,(394.+)�-45)+0,)�)*)/0,45)�+)&&�3++.�-4�/.+*0+,45394.+)���
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�$���*!$� "!��2� 4&�,(3,,31)+,.�/.+,384&)�3,,(35)(*.� 4&�?03&)� *4� *,413� &�.+)()�

)/.+.14/.�/<)�&��114+4*,(394.+)�*.*,4)+)�')(�0+�63,,.()�B'(.-0,,45.C�4+�7(3-.�-4�

3**4/0(3()�&3�*03�60+94.+3&4,:�')(�'4H�3++4;�.**43�(4)+,(3�,(3�?0)4�8)+4�/<);�)**)+-.�

'&0(4)++3&4;�5)+7.+.�-)+.14+3,4�3+/<)�B3�6)/.+-4,:�(4'),0,3C�� �+63,,4;�+)&�/3*.�-4�

3/?04*494.+)�-4�0+�2 " �,-* 4�& ;�+)/)**3(4.�3&&��114+4*,(394.+)�')(�')(*)704()�4�

*0.4� /.1'4,4;� 4&� /.*,.� -)&� ')(4.-.;� -3� 0+� '0+,.� -4� 54*,3� )/.+.14/.;� +.+� 2�

(3''()*)+,3,.�-3&&�4+,)(3�*.113�*')*3�')(�-4*'.(()�-)&�8)+) �3&�64+)�-4�.,,)+)()�

0+�3+3&4*4�-)4�/.*,4�'4H�3-)()+,)�3&&3�()3&,:;�*4�3''&4/3�4&�/(4,)(4.�-)&&�311.(,31)+,.;�

/<)�'()5)-)�&3�(4'3(,494.+)�-)&&3�*.113�+)4�')(4.-4�4+�/04�4&�8)+)�5)((:�0,4&4993,.��


3�54,3�0,4&)�-)4�8)+4�-0()5.&4�-3�311.(,4993()�54)+)�*,384&4,3�/.+5)+94.+3&1)+,);�

')(� &)�53(4)�,4'.&.74)�-4�8)+4�/.((4*'.+-)+,4�3&&3�3(,4/.&394.+)�-)&�	43+.�-)4�/.+,4;�

3,,(35)(*.�0+3�,38)&&3�-4�3&4?0.,)�3++03&4�-4�311.(,31)+,.�/<)�5)((:�3&&)73,3�3&�

'()*)+,)�13+03&)�� 
3�5./)�����*!$� "!%�3//.7&4)� *43� &)�?0.,)�-)4�/.*,4� ')(�

&�3/?04*494.+)� -)4� 8)+4� -0()5.&4;� *43� ?0)&&)� -)4� /.*,4� ()&3,454� 3&&)��$"-! "#%�"%�

'!*$�*,%"$*% ;�.55)(.�')(�?0)&&)�13+0,)+94.+4�/<);�301)+,3+-.�4&�53&.()�-)4�8)+4�

-0()5.&4;� *.+.� *.,,.'.*,)�3&&.� *,)**.�/(4,)(4.�-4�53&.(499394.+)�-)&�8)+)� *0�/04�2�

.')(3,3� &3� 13+0,)+94.+)�� �+� '3(,4/.&3();� *.+.� (4/.1'()*4� 4+� ?0)*,3� 5./)� 7&4�

311.(,31)+,4� 4+-454-03,)� 4+� 83*)� 3&� ,4'.� -4� 8)+)� .77),,.� -)&&�311.(,31)+,.�

(����2%&%##$#%�"%� %��$! *%$&%;� ����2%&%##$#%�"%� �$! *%$&%� 3� 2 "%�

%���2%&%� ���2%&%9�
$"-! "#%�"%�'!*$�*,%"$*% +���

�

3� /3,)7.(43� ����2%&%##$#%�"%�%��$! *%$&%� /.1'()+-)� 4� /.*,4� ()&3,454� 34� 8)+4�

-0()5.&4� /<)� '0(� +.+� 35)+-.� 0+3� /.+*4*,)+93� 64*4/3;� '.**.+.� )**)()� .77),,.� -4�

53&0,394.+)� � )/.+.14/3�� �(3� ?0)*,4 � &)� �� * � , &&�%"1 1"�;� .55)(.� 4&� /.*,.�

()&3,45.� 3&&.� *6(0,,31)+,.� -)&&)� .')()� -)&&�4+7)7+.� -45)(*)� -3&&)� 4+5)+94.+4�

4+-0*,(43&4� =*.6,R3()� )*/&0*4� 4� '3//<),,4� 3''&4/3,454� 4+� &4/)+93� -�0*.>E� 4��* 4 !!%;�

.55)(.�4&�/.*,.�()&3,45.�3&&�0,4&499.�)*/&0*45.�-4�4+5)+94.+4�=*6(0,,31)+,.�4+-0*,(43&)>E�

4��%*%!!%�,�$-!�* ;� .55)(.� 4&�/.*,.� ()&3,45.�3&� (4/.+.*/41)+,.�3&&�30,.()�-4�.')()E�
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�44%$� "!�;� .**43� &3� -466)()+93� 6(3� 4&� '()99.� /.1'&)**45.� *.*,)+0,.� ')(�

&�3/?04*494.+);�-3�'3(,)�-)&&��+,);�-4�0+3�394)+-3�=.�4&�53&.()�-4�/.+6)(41)+,.�-)&&3�

1)-)*413>�)-�4&�53&.()�/.(()+,)�3,,(4804,.�37&4�)&)1)+,4�'3,(41.+43&4�3,,454�)�'3**454�

/<)�&3�/.1'.+7.+.���
�


3�/3,)7.(43� ����2%&%##$#%�"%��$! *%$&%� (2 "%�%���2%&%+�/.1'()+-)� 4�/.*,4�

()&3,454� 34�8)+4�-0()5.&4�35)+,4�0+3�/.+*4*,)+93�64*4/3�,3&)�-3�+.+� ')(1),,)(+)� 4&�

,(3*'.(,.� 4+� 3&,(.� &0.7.� *)+93� '()740-494.� -)&&3� &.(.� 4+,)7(4,:�� �+� '3(,4/.&3()�

/.+6&04*/.+.�4+�)**3 ��
�

� � � �")*$'!*-!!-* � ,%� ���-"%�$#%�" � 5.&,)� 3&� /.&&)731)+,.� -4� -45)(*4�

'0+,4�=*,(3-);�30,.*,(3-);�53&4/<4;�)//���>E��

� �")*$'!*-!!-* �%,*$-&%�A ;�.55)(.�4&�/.*,.�()&3,45.�34�8)+4�?03&4�&)�-47<)E�

� �")*$'!*-!!-* ���*!-$&%;�.55)(.�4&�/.*,.�()&3,45.�34�8)+4�/<)�')(1),,.+.�4&�

60+94.+31)+,.�-)4� '.(,4� ='.(,4;�1.&4;�83+/<4+);�-3(*)+);� )*/35394.+4;�63(4;�

63+3&4;�)//T>E��

� �� * � � *� &$� '%'! �$#%�" � , &� '-�&�;� .55)(.� 4&� /.*,.� ()&3,45.� 37&4�

4+,)(5)+,4�')(�-3()�0+�.''.(,0+.�3**),,.�3&�,)((4,.(4.� =8.+464/<);� ()/4+94.+4�

3())�'(.,),,);�)//T>E��

� �$22*%�$!%� �%4%&%� .55)(.� 4&� /.*,.� ()&3,45.� 3&&)� /.*,(094.+4� 4+� 10(3,0(3�

-)*,4+3,)�3-�0*.�/454&)E�

� �$22*%�$!%�%",-'!*%$&%� ���'!*-#%�"%�& 11 * ;�.55)(.�4&�/.*,.�()&3,45.�3&&)�

/.*,(094.+4�4+�10(3,0(3�-)*,4+3,)�3-�0*.�4+-0*,(43&)�)�/.*,(094.+4�*)/.+-3(4)�

=/)+,(3&4�)&),,(4/<);�*,394.+4�-�*13&,41)+,.�(4640,4;�')+*4&4+);�)//T>E��

� �!*$, �) **$! � �* &$!%4%��$! *%$&%�,%� ' *�%#%�;�.55)(.�4&�/.*,.�()&3,45.�

3&&)� 4+6(3*,(0,,0()� 5.&,)� 3&� /.&&)731)+,.� -4� -45)(*4� '0+,4� 1)-43+,)� *4*,)14�

6)((.543(4�=6)((.54);�84+3(4;�)//T>��
�


3� /3,)7.(43� ����2%&%##$#%�"%� �$! *%$&%� (2 "%� ��2%&%+� /.1'()+-)� 4� /.*,4�

()&3,454� 34� 8)+4� -0()5.&4� 35)+,4� 0+3� /.+*4*,)+93� 64*4/3� ,3&)� -3� ')(1),,)(+)� &.�

*'.*,31)+,.�� �+� ,3&)� 5./)� /.+6&04*/.+.� 7&4� 311.(,31)+,4� ()&3,454� 3&&)� *)70)+,4�

/3,)7.(4)�-4�8)+4 �
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 ##%�,%�!*$'��*!��& 11 *%;�.55)(.�4&�/.*,.�()&3,45.�3&&�4+*4)1)�-)4�5)4/.&4�

-4�'4//.&)�-41)+*4.+4�3-484,4�3&�,(3*'.(,.�-4�')(*.+)�.�/.*)�*0&&3�*0')(64/4)�

,)(()*,()�543�,)((3�=30,.5),,0();�60(7.+4;�)//T>E��

���
$��A%"$*%�� *�-))%�%�;� .55)(.� 4&�/.*,.� ()&3,45.�34�8)+4� 4+�-.,394.+)�37&4�

0664/4�')(�&.�*5.&741)+,.�)�&�30,.1394.+)�-4�/.1'4,4�*')/464/4�=6.,./.'43,(4/4;�

63M;� ,)&)6.+4;� 13//<4+)� -3� */(45)();� /3&/.&3,(4/4;� (4&)73,(4/4;� 4180*,3,(4/4�

30,.13,4/<);�-4*,(0774%-./01)+,4;�3'(480*,)�)&),,(4/.;�)//�>E�

���
�2%&%�  � $** ,%� � *� -))%�%�� .55)(.� 4&� /.*,.� ()&3,45.� 37&4� .77),,4� ')(�

&�3(()-31)+,.� -4� 0664/4� =*/(453+4);� *)-4);� '.&,(.+);� 3(13-4;� /&3**464/3,.(4;�

/3**),,4)();� 3*,)� '.(,383+-4)();� 3(13-4� 8&4+-3,4;� /3**)6.(,4;� &48()(4);�

&31'3-);� 3'')+-4384,4;� 83+-4)();� *.'(311.84&4;� ,3''),4;� 704-);� ,)+-);�

'.(,3*/407313+4;�-4*')+*3,.(4�-4�-),)(*45.;�)//T>E��

���
�2%&%� �$** ,%�� *�&��$&%�,%�*$��* ' "!$"#$;� .55)(.� 4&�/.*,.� ()&3,45.�

37&4� .77),,4� ')(� &�3(()-31)+,.� -4� 3184)+,4� -)*,4+3,4� 3&&3� (3''()*)+,3+93�

=1.84&4.�)�'4//.&4�)&),,(.-.1)*,4/4;�)//>E�

���
�2%&%� �$** ,%�� *�&��$&%�$,�-'��'� �%)%��;�.55)(.�4&�/.*,.�()&3,45.�37&4�

.77),,4� ')(� &�3(()-31)+,.� ')(� 3184)+,4� -)*,4+3,4� 3&&.� *5.&741)+,.� -4�

'3(,4/.&3(4�3,,454,:�=3(()-4�')(�.664/4+);� &38.(3,.(4�-4�63&)7+31)(43;�/<414/4�)�

84.&.74;�,4'.7(364);�/)+,(3&4�,)&)6.+4/<);�*3&)�')(�54*4,)�1)-4/<)>��

������%$"!%�  � $!!* ##$!-* ;� .55)(.� 4&� /.*,.� ()&3,45.� 3&� /.1'&)**.� -)&&)�

13//<4+)� )� -)&&)� 3,,()993,0()� +)/)**3(4)� 3&&.� *5.&741)+,.� -4� 0+3� 3,,454,:�

=41'43+,4;� 13//<4+3(4� ')(� .664/4+);� &38.(3,.(4� -4� 63&)7+31)(43;� /<414/4� )�

84.&.74;� ,4'.7(364);� 3(/<454;� /)+,(3&4� ,)&)6.+4/<);� *3&)� ')(� 54*4,)� 1)-4/<)�

/)+,(3&4� .')(3,45);� 3,,()993774.� *3&)� ���;� /.+-494.+3,.();� 7(0''.�

)&),,(.7)+.;�)//���>E��

���B$*,C$* ;�.55)(.� 4&�/.*,.�()&3,45.�3&&)�13//<4+)�/.++)**)�3&�,(3,,31)+,.�

30,.13,4993,.�-4�-3,4�=/3&/.&3,.(4;�,)(14+3&4;�')(*.+3&�/.1'0,)(;�*,31'3+,4;�

1.-)1;�(),4;�*)(5)(;�*/3++)(;�)//���>E��

� �� * �$*!%'!%�A ;�.55)(.�4&�/.*,.�()&3,45.�37&4�4+*4)14�-4�.')()�3(,4*,4/<)�

6.(13+,4�0+3�/.&&)94.+)�)�.')()�/04�*4�(4/.+.*/)�0+�53&.()�)*,),4/.�)�
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3(,4*,4/.�=/.&&)94.+4�-4�?03-(4�.�*,3,0);�(3//.&,)�-4*/.7(364/<);�?03-(4;�*,3,0);�

)//���>E��

� 
$! *%$& �2%2&%�1*$)%��;�.55)(.�4&�/.*,.�()&3,45.�3�&48(4;�'088&4/394.+4;�

13,)(43&)�10&,41)-43&)�-4�53&.()�,3&)�-3�)**)()�*0*/),,484&)�-4�

311.(,31)+,.���

�
�
�)&&3�5./)�
$"-! "#%�"%�'!*$�*,%"$*% �/.+6&04*/.+.�7&4�311.(,31)+,4� ()&3,454�

3&&3� 13+0,)+94.+)� *,(3.(-4+3(43� *0� /3,)7.(4)� -4� 8)+4� 74:� -)*/(4,,4� � 3&&3� 5./)�
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'()5)-.+.�-4�0,4&4993()�4�*0--),,4�8)+4���


3�*,)**3�'(./)-0(3�'0D�)**)()�*)704,3�')(�&3�-),)(14+394.+)�)-�3,,(48094.+)�-)4�

/.*,4�()&3,454�3&&)��3+0,)+94.+4�*,(3.(-4+3(4)���

�

�3,,(48094.+)�-)4�/.*,4�-)5)�,)+)()�'()*)+,)�4�*)70)+,4�/(4,)(4 ��

� *)� 4� 8)+4� *.+.� 3/?04*4,4� )� 7)*,4,4� -4(),,31)+,)� -3&� /)+,(.� /<)� &4� 0,4&4993;�

?0)*,.� 0&,41.� -.5(:� 4+/&0-)()� &)� ()&3,45)� ?0.,)� -4� 311.(,31)+,.� +)&�

'(.'(4.�80-7),E��

� +)&�/3*.;�4+5)/);�4+�/04�&�3/?04*494.+)�)�&3�7)*,4.+)�-)&&)�411.84&499394.+4�*43 

)66),,03,3�-3�0+�0664/4.�/)+,(3&4993,.�=3-�)*)1'4. �&�0664/4.�3663(4�7)+)(3&4>;�2�

3� ?0)*,.� 0664/4.� /<)� /.1'),)� &3� -),)(14+394.+)� -)4� 53&.(4� '3,(41.+43&4;� 4&�

/.+*)70)+,)� /3&/.&.� -)&&)� ?0.,)� -4� 311.(,31)+,.� )-� )5)+,03&1)+,)� &3�

(4'3(,494.+)� -)&� /.*,.� ,(3� 4� -45)(*4� /)+,(4� -4� /.*,.� /<)� 0,4&4993+.� 4&� 8)+);�

*)/.+-.� 4&� /(4,)(4.� (4,)+0,.� '4H� .''.(,0+.� 3� (3''()*)+,3()� &�0,4&499.� -)&&3�

(4*.(*3���

�

��,4,.&.�1)(31)+,)� 4+-4/3,45.� ')(� 4�2 "%�%��$! *%$&%� *4� '.**.+.�0,4&4993()�53(4�

'3(31),(4� -4� (46)(41)+,. � ')(� &3� /.1'.+)+,)� '4H� (3''()*)+,3,453;� /.*,4,04,3� -3&�

*.6,R3()� -4� '(.'(4),:� -)&&)� �114+4*,(394.+4� @� 4+/&0*.� +)&&3� 5./)� �� * �

, &&�%"1 1"��%�*4�'.**.+.�0,4&4993()�7&4��++4�	)(*.+3�')(�/)+,(.�.''0()�'3(31),(4�
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'4H� *.64*,4/3,4;� 83*3,4� 3-� )*)1'4.� *0&&3� 14*0(394.+)� -)&&�0,4&499.� -)&&)� '(./)-0()�

4+6.(13,4/<)�-3�'3(,)�-)4� *4+7.&4�0664/4E�')(� 4�2 "%�%���2%&%;�/.1)�'3(31),(4�-4�

(46)(41)+,.�*4�0,4&4993+.�-4�*.&4,.�4�1),(4�?03-(4;�)**)+-.�&�0,4&499.�-4�?0)*,4�8)+4�-3�

'3(,)�-)4�/)+,(4�-4�/.*,.� &)73,.�3&&.� *'394.�64*4/.�3**)7+3,.E� ')(� 4�2 "%���2%&%;�

)**)+-.� &�0,4&499.� -4� ?0)*,4� 8)+4� 13774.(1)+,)� &)73,.� 3&&3� ?03+,4,:� -4� (4*.(*)�

013+)�3**)7+3,)�3&�/)+,(.;�/.1)�'3(31),(.�-4�(46)(41)+,.�*4�0,4&4993+.�-4�*.&4,.�7&4�

�++4�	)(*.+3���

	)(�?03+,.�(4703(-3�&)�
%''%�"%��'!%!-#%�"$&%;�*)�4�8)+4�*,(01)+,3&4�*.+.�-)-4/3,4�

3&&.� *5.&741)+,.�-)&&)�3,,454,:�/.++)**)�3-�0+3��4**4.+)� �*,4,094.+3&);� &)� ()&3,45)�

?0.,)�-4�311.(,31)+,.�53++.�41'0,3,)�-4(),,31)+,)�3&&3��4**4.+)�4+�.77),,.E�4+�

/3*.�/.+,(3(4.;� &3�?0.,3�-4�311.(,31)+,.� (46)(484&)�3-�0+�/)+,(.�-4�/.*,.�-.5(:�

)**)()�3,,(4804,3�3&&)��4**4.+4��*,4,094.+3&4�0,4&4993+-.�/.1)�'3(31),(.;�*)/.+-.�&)�
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-4� *.11)�'()*)�3�'()*,4,.�')(� 4&� '(.'(4.�64+3+9431)+,.���3&4�/.*,4�/.1'()+-.+.;�

.&,()� 37&4� 4+,)()**4� 13,0(3,4� *04� -)84,4;� &)� )5)+,03&4� /.114**4.+4� 83+/3(4)� )� &)�

-466)()+9)�-4�/3184.���
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.+)(4� 64+3+943(4� -4� ')(,4+)+93� -)&&)� *4+7.&)� �114+4*,(394.+4� )� -)(453+,4� -3�

64+3+9431)+,4�*')/464/4�.�-3�3+,4/4'394.+4�-4�/3**3���
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-3� ?0)*,)� 7)*,4,4;�%� * &$!%4%� ��'!%� ,�4*$""��  '' * � �* 4%'!%� ,$%� � "!*%� ,%�

��'!���
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4+,)()**)�*04�64+3+9431)+,4�-4�/.1'),)+93�-)&&�3++.�-4�80-7),���



�������� ����
���� �����������	�����
�����
������

� µ µ

�+�()&394.+)�34�/(4,)(4�')(�&3�(4'3(,494.+)�-)4�/.*,4�*4�'0D�-4()�?03+,.�*)70) ��

� *)� &)�3,,454,:�.77),,.�-4�64+3+9431)+,.� *.+.� *5.&,)� )�7)*,4,)�-3�0+�0+4/.�

/)+,(.�-4�/.*,.�4�()&3,454�/.*,4�-.5(3++.�)**)()�'()54*,4�-3�,3&)�/)+,(.E��

� *)� &)� 3,,454,:;� 4+5)/);� (4)+,(3+.� +)&&)� /.1'),)+9)� -4� '4H� /)+,(4� -4� /.*,.;�

.//.(()(:�(4'3(,4()�4�/.*,4�*0&&3�83*)�-4�.''.(,0+4�'3(31),(4;�,(3�4�?03&4�*4�'0D�

4+-4/3()� ?0)&&.� -)7&4� �++4� 	)(*.+3� '()54*,4� -34� /)+,(4� *0&&3� �4**4.+)�

�*,4,094.+3&)� 4+�/04�(4)+,(3+.� &)�3,,454,:�.77),,.�-4�64+3+9431)+,.����/.*,4� 4+�

.77),,.;� 4+.&,();� ,(3,,3+-.*4� -4� 64+3+9431)+,4� -4� B*')/464/<)� 3,,454,:C;�

-.5(3++.�)**)()�(46)(4,4�-4(),,31)+,)�3&&3��4**4.+)��*,4,094.+3&)�&)�/04�3,,454,:�

8)+)64/43+.�-)&�64+3+9431)+,.�4+�.77),,.���
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(46)(41)+,.;�')(� &3�()3&499394.+)�.� &3�13+0,)+94.+)�*,(3.(-4+3(43�-4�8)+4�-0()5.&4;�

/<)�*3(3++.�,)(14+3,)�4+�0+�')(4.-.�*0//)**45.��#0)*,)�*')*)�+.+�(3''()*)+,3+.�

3+/.(3;� +)&� ')(4.-.� -4� (46)(41)+,.;� 0+� /.*,.E?0)*,.� *4� /.+/(),4993� 3� '3(,4()� -3&�

')(4.-.�+)&�?03&)�*4�35(:�&�0&,41394.+)�-)&�8)+)�.�-)&&3�13+0,)+94.+)�*,(3.(-4+3(43;�

')(4.-.�-3&�?03&)�35(:�4+494.�&�311.(,31)+,.��
)�.')()�4+�/.(*.�(4)+,(3+.�')(,3+,.�
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5./4 ��
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4+�/.(*.�')(�.')()�4+�/.*,(094.+)E�
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&35.(4� /<)� 4+,)(5)+7.+.� *0� 0+� 8)+)� 74:� )*4*,)+,);� ')(� (4'(4*,4+3()� .� ')(�

301)+,3()�4&�53&.()�.(474+3(4.���
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3&&3�/3,)7.(43��11.(,31)+,4��
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)66),,4531)+,)�0,4&4993,)�+)&�')(4.-.���

�
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/.1'(.53+,4�4&�53&.()�-)&&�.+)()�*.*,)+0,.�=63,,0()>���&&3�64+)�-)&�')(4.-.�/.+,384&)�

*4� )66),,03� 0+3� 53&0,394.+)� -)&� 53&.()� -)&&)� (4*.(*)� )66),,4531)+,)� 0,4&4993,)� )� *4�
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(4*/.+,4���

�

 
��������������	���	����

�
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'(0-)+943&4�*4�,(310,3+.�4+�)66),,454�/.*,4�-�)*)(/494.;�4�53&.(4�-)4�6.+-4�-4�(4*)(53�+.+�
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)54-)+943,4���

 
�



�������� ����
���� �����������	�����
�����
������

�
� · z
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46. <�870�f7;6.39�0287-/.46. <�870�f7;6.39�0287-/.46. <�870�f7;6.39�0287-/.46. <�870�f7;6.39�0287-/.
�
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U =CA%@ IC@ XC@ A&=%>CK&I =CM%M6@ B
O�B�>�? B�O3K ?3>�B6D @
[3O�B�>�M�K&I�?3@ õ A&=/D =3?3K õ LEB6D @
B6O3K&>CK7\C@ =%>C@ K
@ L�O&@ =%I�?&@ @ D D W&L7@ I =3S&@ B�ICK
@ L�O&@ =%I�? B A&=%>3@ A3B
õ�[&A&=%>3@ ACB
@ L�O&@ =%I�?&@ H K&>C>�B%\/@ =%>3@
@ L�O&@ =%I�? B
?3K D K&H B�IC@ A3B
@ L�O&@ =%I�?&@ H @ [&[C@ \�=%>C@
@ L�O&ô K�D K ? ?3>�BEL7K ACA
K�D K ? ?3>&B%?3K A%I3@ A%@
[CK�LEB%\/K&I�?3@
=3? ?3>CK S S =3?3WC>CK7B�H H @ A/@ I =
=3? ?3>CK S S =3?3WC>CK2XC@ \/K&>&[CK
LEB6U3@ D @ K&X7=%>C>CK&XC@
LEB6U3@ D @ \�=%>3@
D @ U3>C@
L%=CACA%�C@ ICKVO3K&>kWCH H @ A%@ B�K&XkK&X3O
=%W�?�BEL7K S S3@

H ê î í î ì ê í ò ê ñ O =%>�?3K A%@ O =3S3@ B�I3@ =3S&@ B�I =%>C@ K
O =%>�?3K A%@ O =3S3@ B�I3@ I�B�IV=3S&@ B�I =%>C@ K
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@ D @ \/K�D D B@ D @ \/K�D D B@ D @ \/K�D D B@ D @ \/K�D D B @ @ D @ \/K�D D B@ @ D @ \/K�D D B@ @ D @ \/K�D D B@ @ D @ \/K�D D B @ @ @ D @ \/K�D D B@ @ @ D @ \/K�D D B@ @ @ D @ \/K�D D B@ @ @ D @ \/K�D D B
?3@ ? B6D @ K7B6U&U&D @ M/=3S&@ B�I3@
?3@ ? B6D @ K7B6U&U&D @ M/=3S&@ B�I3@
B6O S&@ B�I3@ =&S3@ B�IC@ X =Z[&B%? ?�BE[&A%>3@ \/K&>

>3ê ç6í î ñ î ì ñ>3ê ç6í î ñ î ì ñ>3ê ç6í î ñ î ì ñ>3ê ç6í î ñ î ì ñ
ö æ ñ ÷ ñ ò ø ê ì ê èö æ ñ ÷ ñ ò ø ê ì ê èö æ ñ ÷ ñ ò ø ê ì ê èö æ ñ ÷ ñ ò ø ê ì ê è >3ê ç6í î ñ î ì ñ6ö ê ç6í ù í ì ì ê î èq>C@ L%=%ICK&I�S3K�XC@ L%=CM/=&S S3@ I�B

=3ð ð ê ú è6ø ê ò ø è ë í î ð ñ=3ð ð ê ú è6ø ê ò ø è ë í î ð ñ=3ð ð ê ú è6ø ê ò ø è ë í î ð ñ=3ð ð ê ú è6ø ê ò ø è ë í î ð ñûX3ê ÷ ü è î ê é ê ë ê ð ý7ë ê þ ÿ ê ö ñ A&=C[&[ =
?3K [&B�>CK&>C@ =�XC@ [3O B�I3@ U3@ D @ ? =Cæ H >CW�? ?3@ H K&>CK
?3K [&B�>CK&>C@ =�XC@ [3O B�I3@ U3@ D @ ? =Cæ @ ICH >CW�? ?&@ H K&>CK

>&ñ ÷ ê ö ÿ ê í ð ð ê ú ê A/D @ K&I�?3@
XC@ \/K&>&[C@ =�U3>CK \/K
O3K&>&[&B�I =/D K�XC@ O3K&ICXCK&I�?3K
@ [�?3@ ?3W�?&@ O3>CK \/@ XCK&I�S&@ =/D @
[�? =3?�B
ACBEL7WCIC@ K�O3>�B%\/@ I&A/@ K
X&B%M/=%I =�O3K&>V? =C[&[CK7B�>�?3W =/D @
WCIC@ B�ICK�K&WC>�B6O3K =
>CK M�@ B�ICKVD @ M�WC>3@ =
=/D ?3>C@ K&I�?&@

>&í ð ñ ê ñ�ò ê ÷ ø è î ð ê>&í ð ñ ê ñ�ò ê ÷ ø è î ð ê>&í ð ñ ê ñ�ò ê ÷ ø è î ð ê>&í ð ñ ê ñ�ò ê ÷ ø è î ð ê >&í ð ñ ê ñ�ò ê ÷ ø è î ð ê > =3?3K&@ =3? ?&@ \C@
>C@ [&ACB�I�?&@ =&? ?3@ \C@

O =C[&[C@ \/@ ? =CæO =C[&[C@ \/@ ? =CæO =C[&[C@ \/@ ? =CæO =C[&[C@ \/@ ? =Cæ

O�í ð ò ê ç6è î ê è7î ñ ð ð èO�í ð ò ê ç6è î ê è7î ñ ð ð èO�í ð ò ê ç6è î ê è7î ñ ð ð èO�í ð ò ê ç6è î ê è7î ñ ð ð è O�í ð ò ê ç6è î ê è�î ñ ð ð è H B�ICX�B�X3@ X�B%? =3S&@ B�ICK
>C@ [CK&>�\/K2XC@ A&=/O&@ ? =/D K
>C@ [CK&>�\/K2XC@ W�?&@ D @
>C@ [CK&>�\�=�D K M/=/D K
>C@ [CK&>�\�=k[�? =3?3W�? =%>3@ =
>C@ [CK&>�\/K2H =CA3B6D ? =3?&@ \/K
W�?3@ D K�K [CK&>&A%@ S&@ B
W�?3@ D K2K [CK&>&A/@ S3@ O3>CK A%K&XCK&I�?3@
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@ D @ \/K�D D B@ D @ \/K�D D B@ D @ \/K�D D B@ D @ \/K�D D B @ @ D @ \/K�D D B@ @ D @ \/K�D D B@ @ D @ \/K�D D B@ @ D @ \/K�D D B @ @ @ D @ \/K�D D B@ @ @ D @ \/K�D D B@ @ @ D @ \/K�D D B@ @ @ D @ \/K�D D B

ACè î ð ò ê é ÿ ð êEê îEø è î ð èACè î ð ò ê é ÿ ð êEê îEø è î ð èACè î ð ò ê é ÿ ð êEê îEø è î ð èACè î ð ò ê é ÿ ð êEê îEø è î ð è
ø í ü ê ð í ë ñø í ü ê ð í ë ñø í ü ê ð í ë ñø í ü ê ð í ë ñ ACè î ð ò ê é ÿ ð ê%ê î6ø è î ð è6ø í ü ê ð í ë ñ ACB�I�?3>C@ U3W�?&@ =�XCK [�?&@ I =3S3@ B�ICK�\/@ I&A3B6D =3? =

ACB�I�?3>C@ U3W�?&@ @ ICXC@ [ ?3@ I�?&@ O3K&>2D =ZM�K [�?&@ B�ICK
ACB�I�?3>C@ U3W�?&@ @ IZI =3?3WC> =

H è î ö è�ò ê ÷ ø � ê ñH è î ö è�ò ê ÷ ø � ê ñH è î ö è�ò ê ÷ ø � ê ñH è î ö è�ò ê ÷ ø � ê ñ
è î ñ ò êè î ñ ò êè î ñ ò êè î ñ ò ê H è î ö ê ö ê í ø ø í î ð è î í ç6ñ î ð èqH B�ICX�B [�\�=/D W�? =3S&@ B�ICKVA%>CK&X3@ ?3@

H ô X&B @ L�O BE[�?3K�K�? =C[&[CK

H è î ö ê ö ê í ç6ç6è ò ð í ç6ñ î ð èxH ô X&Bk=CL6L7ô ? B�?3K&>C>CK&IC@
H ô X&Bk=CL6L7ô ? B�H =/U&U3>C@ A&=3?&@
H ô X&Bk=CL6L7ô ? B�K&XC@ H @ A%@ õ L%=3M/=3S S3@ I3@
H ô X&Bk=CL6L7ô ? B
B6O3K&>CK�\C@ =%>C@ K
H ô X&Bk=CL6L7ô ? B
B6O3K&>CKVO B�>�?3W =/D @
H ô X&Bk=CL6L7ô ? B
[3O�B�>�M�K&I�?&@ õ A&=/D =3?3K õ LEB6D @
H ô X&Bk=CL6L7ô ? B�@ L�O&@ =%I�?3@ H K&>C>�B%\/@ =%>3@
H ô X&Bk=CL6L7ô ? B�@ L�O&@ =%I�?3@ @ D D W3L�@ I =3S3@ B�ICK
H ô X&Bk=CL6LE?�B_@ L�O&@ =%I�?3@ K�D K ? ?3>3@ A%@ K&XkK�D K ? ?3>�B�I3@ A%@
H ô X&Bk=CL6L7ô ? Bk=3? ?3>CK S S =3?3WC>CK7B�H H @ A/@ I =
H ô X&Bk=CL6L7ô ? B LEB6U&@ D @ K&X7=%>C>CK&XC@
H ô X&Bk=CL6L7ô ? B L%=CACA%�3@ ICK2WCH H @ A%@ B
H ô X&Bk=CL6L7ô ? B LEB6U&@ D @ \�=%>3@
H ô X&Bk=CL6L7ô ? Bk=%W�?�BEL7K S S&@

?&ò í ð ð í ç6ñ î ð è�ö ê � ê î ñ?&ò í ð ð í ç6ñ î ð è�ö ê � ê î ñ?&ò í ð ð í ç6ñ î ð è�ö ê � ê î ñ?&ò í ð ð í ç6ñ î ð è�ö ê � ê î ñ
ò í ü ü è ò ð èò í ü ü è ò ð èò í ü ü è ò ð èò í ü ü è ò ð è ?&ò í ð ð í ç6ñ î ð è6ö ê � ê î ñ�ò í ü ü è ò ð è H B�ICX�B
?3> =3? ? =CL7K&I�? B�H @ ICK�> =/O&O B�>�?�B

>&ñ ÷ ê ö ÿ ê ü í ÷ ÷ ê ú ê>&ñ ÷ ê ö ÿ ê ü í ÷ ÷ ê ú ê>&ñ ÷ ê ö ÿ ê ü í ÷ ÷ ê ú ê>&ñ ÷ ê ö ÿ ê ü í ÷ ÷ ê ú ê >&ñ ÷ ê ö ÿ ê ü í ÷ ÷ ê ú ê \/K&>&[&B�U =%I&A%�CK
H B�>CIC@ ? B�>3@
XC@ \/K&>&[C@ U3>CK \/K
\/K&>&[&B�O3K&>&[�B�I =/D K�XC@ O3K&ICXCK&I�?3K
XCK�U3@ ?3@ @ [�?&@ ?3W�?&@6O3>CK \/@ XCK&I�S&@ =/D @
>CK M�@ B�ICKVD @ M�WC>3@ =
XCK�U3@ ?3@ \/K&>&[&B�K&> =%>C@ B
K [ =3? ?�B�>3@ =
XCK�U3@ ?3@ XC@ \/K&>&[3@
XCK�U3@ ?3@ \/K&>&[&B D B
[�? =3? B
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@ D @ \@ D @ \@ D @ \@ D @ \%K�D D BK�D D BK�D D BK�D D B @ @ D @ \/K�D D B@ @ D @ \/K�D D B@ @ D @ \/K�D D B@ @ D @ \/K�D D B @ @ @ D @ \/K�D D B@ @ @ D @ \/K�D D B@ @ @ D @ \/K�D D B@ @ @ D @ \/K�D D B

>&í ð ñ ê ñ�ò ê ÷ ø è î ð ê>&í ð ñ ê ñ�ò ê ÷ ø è î ð ê>&í ð ñ ê ñ�ò ê ÷ ø è î ð ê>&í ð ñ ê ñ�ò ê ÷ ø è î ð ê >&í ð ñ ê ñ�ò ê ÷ ø è î ð ê > =3?3K&@ O =C[&[3@ \/@
>C@ [&ACB�I�?&@ O =C[&[3@ \C@

ACè î ð ê ö æ è ò ö ê î ñACè î ð ê ö æ è ò ö ê î ñACè î ð ê ö æ è ò ö ê î ñACè î ð ê ö æ è ò ö ê î ñ ACè î ð ê ö æ è ò ö ê î ñ A&=%W�S3@ B�I3@ =2M/=%> =%I�S3@ =
?3@ ? B6D @ XC@ ?3K&>�S&@ =2M/=%> =%I�S3@ =
?3@ ? B6D @ XC@ ?3K&>�S&@ =2M/=%> =%I�S3@ =
H @ XCK � W&[&[C@ B�I3@ X3@ ?3K&>�S&@ =ZM/=%> =%I�S&@ =
ACB�I�?3K&I�S3@ BE[�B�@ L�O BE[�?3K
H @ I =%I�S3@ =CL7K&I�?&@ [�? =3? =/D @ O3K&>�B6O3K&>CK
L7W�?3WC@ =kA&=%>3@ A3B�XCK�D D B
[�? =3? B
A&=%W�S3@ B�I3@ =2M/=%> =%I�S3@ =kO3>CK [&[�B
?3K&>�S&@
H @ XCK � W&[&[C@ B�I3@/=ZM/=%> =%I�S&@ =�O3>CK [&[�Bm?3K&>�S&@

ACB�I�?3@ACB�I�?3@ACB�I�?3@ACB�I�?3@
X&æ @ I�?3K&>CH K&>CK&I�S =X&æ @ I�?3K&>CH K&>CK&I�S =X&æ @ I�?3K&>CH K&>CK&I�S =X&æ @ I�?3K&>CH K&>CK&I�S = ACè î ð ê ö æ ê î ð ñ ò � ñ ò ñ î ì í U3@ D =%I&A%@ B�X&æ =/O3K&>�?3WC> =

U3@ D =%I&A%@ B�XC@ A%�C@ W&[CWC> =

ACBE[�?3@ACBE[�?3@ACBE[�?3@ACBE[�?3@

B6ò ù í î ê ö ñ ë ë æ K�î ð ñB6ò ù í î ê ö ñ ë ë æ K�î ð ñB6ò ù í î ê ö ñ ë ë æ K�î ð ñB6ò ù í î ê ö ñ ë ë æ K�î ð ñ~ACè ç�ê ð í ð è M�K ? ? B�IC@ XC@ O3>CK [CK&I�S =�=%@ L7K L�U3>3@ XCK�DEA3B6L�@ ? =3? B

O&ò ñ ÷ ê ö ñ î ð ñ @ ICXCK&ICIC@ ? =Cæ
ACB�I�?3>C@ U3W�?&@
L7@ [&[3@ B�IC@ K [�?3K&>�B
L7@ [&[3@ B�IC@ @ ? =/D @ =

>&ñ ú ê ÷ è ò ê @ ICXCK&ICIC@ ? =Cæ
>C@ LEB6U B�>&[�B [3O3K [CK7L7@ [&[3@ B�IC@

O�ñ ò ÷ è î í ë ñO�ñ ò ÷ è î í ë ñO�ñ ò ÷ è î í ë ñO�ñ ò ÷ è î í ë ñ K�ç6è ë ÿ çEñ î ð ê � ê ÷ ÷ ê >CK ?3>C@ U3W�S3@ B�IC@ A3B�>C>CK&I�?3@
=%>C>CK ?3> =3?3@
s�W�B%? =
H @ [&[ =�> =CM%M6@ WCI&M6@ L7K&I�? B
B6U&@ K ? ?3@ \C@ s�W =%XC>3@
s�W�B%? =
H @ [&[ =kO3>CK�L�@ B�O3>�B�XCW�S3@ B�ICK
=C[&[CK M�IC@ H =CL7@ D @ =%>3@
s�W�B%? =
H @ [&[ =kO3>CK�L�@ B�>3@ [CW3D ? =3? B�X3@ >C@ M�K&I�?&@
H K [�?3@ \/@ ? =
>CK ?3>C@ U3W�S3@ B�IC@6XC@ H H K&>3@ ?3K
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@ D @ \/K�D D B@ D @ \/K�D D B@ D @ \/K�D D B@ D @ \/K�D D B @ @ D @ \/K�D D B@ @ D @ \/K�D D B@ @ D @ \/K�D D B@ @ D @ \/K�D D B @ @ @ D @ \/K�D@ @ @ D @ \/K�D@ @ @ D @ \/K�D@ @ @ D @ \/K�D D BD BD BD B

K�ç6è ë ÿ çEñ î ð ê ú í ò ê í é ê ë ê @ ICXCK&ICIC@ ? =Cæ >CK�O3K&>3@ U3@ D @ ? =Cæ
s�W�B%? =Z\�=%>3@ =/U3@ D KVO3>CK L7@ B�>C@ [CW3D ? =3? B�XC@ >3@ M�K&I�?3@
s�W�B%? =Z\�=%>3@ =/U3@ D K�> =3M%M�@ WCI�M�@ L7K ? B�B6U3@ K ? ?&@ \C@ s�W =%XC>C@
O3>CK [�? =3S3@ B�IC@ XC@ >CK [ =
L%=3MEM6@ B�> =3S3@ B�ICKVD =3\&B�>�B�=2?3WC>CIC@
[�?3> =CB�>CXC@ I =%>3@
s�W�B%? =Z\�=%>3@ =/U3@ D KVO3>CK L7@ B O3>&B�XCW�S&@ B�ICK
=%>C>CK ?3> =3?3@
@ ICXCK&ICIC@ ? =Cæ D =3\3B�>�B�K [�?3K&>CI&B

K�ç6è ë ÿ çEñ î ð ê î è îEö ê ü ñ î ö ñ î ð êÝACB6D D ô ACB%B�>CX3@ I =3?3KVA3B�I�?&@ ICW =3?3@ \/K
ACB�I�?3>Cô A3B6D D ô A3B%B�>CXCô A3B�I�?3@ ICW =3?&@ \/K
>C@ L�U B�>&[�B [3O3K [CK7L7@ [&[3@ B�IC@
ACBEL�O3K&I&[&B
A3B�I&[CW3D K&I�?3KV[ =%I3@ ? =%>C@ B
ACB�I�?3>C@ U3W�? B�K&I3O =/L A3B�I&[CW3D K&I�?3KV[ =%I3@ ? =%>C@ B
D =3\3B�>�B�@ I�?3K&>C@ I =/D K

L�ê ÷ ÷ ê è î ê @ ICXCK&ICIC@ ? =Cæ O3K&>2L�@ [&[C@ B�I3@ @ ? =/D @ =
@ ICXCK&ICIC@ ? =Cæ L�@ [&[C@ B�I3@ K [�?3K&>�B
>C@ L�U B�>&[�B [3O3K [CK7L7@ [&[3@ B�IC@ @ ? =CD @ =
>C@ L�U&ô [3O3K [CKVL�@ [&[C@ B�I3@ K [�?3K&>�B

=/ë ð ò ê è î ñ ò ê O3>CK�L7@ KV[CW&[&[3@ XC@
L7K&I&[ =
=/D ?3>C@ B�ICK&>3@ XCK�D6O3K&>&[�B�I =/D K
ACB�I�?3>C@ U3W�? B
A
>7=�D
>C@ L�U B�>&[�B [3O3K [CK�>C@ ICI�B%\&B O =3?3K&I�?3K

H è ò ç6í ì ê è î ñ [3O3K [CK2XC@ ACB�>&[3@ =CD�O3K&>&[�B�I =/D K

ACè î ð ò ê é ÿ ð ê ü ò ñ ú ê ö ñ î ì ê í ë ê @ ô I3ô O3ô [3ô
ACB�I�?3>Cô @ ô I3ô O&ô [Cô O3K&I&[Cô @ I�?3K M�>Cô ± �
ACB�I�?3>C@ U3W�?&@ K�ô I3ô O3ô X3ô K&ô O&ô
A3?3>k@ I3O�[k� · �	O3>CK \C@ ICX =%@ � H =C[C@
ACB�I�?3>C@ U3W�?&@ H ô =/ô [Cô @ ô
ACB�I�?3>Cô @ I3O�[k� · �iO3>CK \/@ M�K&I
ACB�I�?3>C@ U3W�?&@ @ ô ICô O&ô M�ô @ ô
ACB�I�?3>C@ U3W�?&@ @ ô ICô =/ô @ ô D ô
ACB�I�?3>C@ U3W�?&@ O3>CK \C@ I3O3X =%@
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@ D @ \/K�D D B@ D @ \/K�D D B@ D @ \/K�D D B@ D @ \/K�D D B @ @ D @ \/K�D D B@ @ D @ \/K�D D B@ @ D @ \/K�D D B@ @ D @ \/K�D D B @ @ @ D @ \/K�D D B@ @ @ D @ \/K�D D B@ @ @ D @ \/K�D D B@ @ @ D @ \/K�D D B

ACB�I�?3>C@ U3W�?&@ O3>CK \C@ M�K&I
ACB�I�?3>Cô @ I3O�[V=%>�?&ô � z � ± ��� XC@ H H ô

?3ô H ô >3ô =CACA&=%I�?�B�I =/L7K&I�? B�?3ô H ô >3ô
=CACA&=%I�?�B�I =/L7K&I�? B�?3ô H ô >ZXC@ H H K&>3@ ?3K
>C@ \�=/D W�? =3S3@ B�ICK�?3ô H ô >

U�ñ î ê ö ê ø è î ÷ ÿ çEè�ñU�ñ î ê ö ê ø è î ÷ ÿ çEè�ñU�ñ î ê ö ê ø è î ÷ ÿ çEè�ñU�ñ î ê ö ê ø è î ÷ ÿ çEè�ñ
ü ò ñ ÷ ð í ì ê è î ê ö êü ò ñ ÷ ð í ì ê è î ê ö êü ò ñ ÷ ð í ì ê è î ê ö êü ò ñ ÷ ð í ì ê è î ê ö ê
÷ ñ ò ú ê ì ê÷ ñ ò ú ê ì ê÷ ñ ò ú ê ì ê÷ ñ ò ú ê ì ê L6í î ÿ ð ñ î ì ê è î ê L%=%ICW�?3K&I�S3@ B�I3@ X3@ \/K&>&[CK

L%=%ICW�?3K&I�S3@ B�ICK6=%W�?�BEL7K S S&@
L%=%ICW�?3K&I�S3@ B�ICK6=C[&A%K&I&[&B�>3@
L%=%ICW�?3K&I�S3@ B�ICKVL%=CACA%�3@ ICK2WCH H @ A%@ B
L%=%ICW�?3K&I�S3@ B�ICK�� =%>CX�ó�=%>CK2K7[�B�H ? ó�=%>CK

L6í ð ñ ò ê í ë ê ø è î ÷ ÿ ç6è A&=%>3U3WC> =%I�?3@ KVD W3U3>C@ H @ A&=%I�?3@
ACBEL�U3W&[�?3@ U&@ D @ O3K&>k>3@ [&A&=/D X =CL7K&I�? B
L%=3?3K&>C@ =/D @ XC@ A3B�I&[CW3LEB
ACBEL�U3W&[�?3@ U&@ D @ >3@ [&A&=/D X =/L7K&I�? B�X =�>CK A%W3O3K&> =%>CK

W�ð ñ î ì ñ K&ICK&>&M�@ =�K�D K ? ?3>3@ A&=�U&@ L7K [ ?3> =/D K
K&ICK&>&M�@ =�K�D K ? ?3>3@ A&=kL7K&I&[C@ D K
ACB�I&[CW3LEBk=CA3s�W =
ACB�I&[CW3LEB�M/=C[

L6í ð ñ ò ê í ë ê ñ ø è î è ç6í ð è L%=3?3K&>C@ =/D @ XC@ K ACB�I�BEL%=3? B

\3ñ ÷ ð ê í ò ê è \/K [�?3@ =%>C@ B

>&í ü ü ò ñ ÷ ñ î ð í î ì í [3O3K [CK2XC@ > =/O&O3>CK [CK&I�? =%I�S =

O�è ÷ ð í ë ê ñEð ñ ë ñ � è î ê ø � ñ [3O3K [CK�O�BE[�? =CD @
[3O3K [CK7?3K�D K&H B�IC@ A%�CK�?3K�D ô X3@ >CK ? ?&@
[3O3K [CK7?3K�D K&H B�IC@ =ZL6B6U&@ D K
@ I�?3K&>CICK ?
A%K&I�?3> =/D @ I&B

ACè î ÷ ÿ ë ñ î ì ñ [�?3WCXC@
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?3K A%IC@ A%�CK
D K M/=/D @
=/L6L7@ I3@ [�?3> =3?3@ \/K

D è ø í ì ê è î ê ü í ÷ ÷ ê ú ñ A&=%I&B�IC@ XC@ \/K&>&[3@
D K =C[C@ I&M
L%=CACA%�C@ ICK�X =mWCH H @ A/@ B

O&ÿ é é ë ê ø ê ð ý [3O3K [CK2XC@ O3W3U&U&D @ A/@ ? =Cæ
[3O3K [CK�O3W3U&U&D @ A/@ ? =k[�? =CL�O =�K [�?3K&> =
[3O3K [CK�O3W3U&U&D @ A/@ ? =Cæ [�? =CL�O =�I =3S3@ B�I =/D K

=3ð ð ê ú ê ð ý6÷ ð ò ÿ ç6ñ î ð í ë ê [CK&>�\/@ S3@ K&XV=3? ?&@ \C@ ? =Cæ [�?3>CW&L7K&I�? =/D @

D ñ ù í ë ê [3O3K [CK2XC@ [&BEACA3BEL�U3K&I�S =
K7A3?3W
\/K&>�?3K&I�S3K�D K M/=/D @

=C÷ ÷ ê ø ÿ ò í ì ê è î ê =C[&[C@ A%WC> =3S3@ B�ICK2>&AkO3>�BEM�K ? ?3@ [�?&@
=C[&[C@ A%WC> =3S3@ B�ICKVA3BEL7@ ? =3?�B O B�>�?3W =/D K
=C[&[C@ A%WC> =3S3@ B�ICK2H WC>�? B
=C[&[C@ A%WC> =3S3ô O =/D =3S S B
[Cô M6@ B�>&M6@ B
=C[&[C@ A%WC> =3S3@ B�ICK7? B�>C>CK7[C�C@ O&O&@ I�M
=C[&[C@ A%WC> =3S3ô @ ICH B�>�?3WCI3@ X3@ O3K&ICXCK&I�?3@
=C[&[C@ A%WC> =3S3@ B�ICK7\C@ ? =�XC@ >3@ M�K&I�?&@
=C[&[C@ A%WC> =3S3@ B�ICK2>3ô A%ô =%W�? BEL7K S S3@
=C[&[C@ A%WC> =3S3@ B�IC@ XC@ \/K&>&[CK

O&ÿ ë ê ì ê ñ7ÿ � � ê ø ê [3O3K [CK�O3W3D @ S&@ =
WCH H @ A/@

\Cê ù ê ë í î ì í7ÿ � � ê ø ê [CK&>�\/@ S3@ \/@ M6@ D =%I�S =
WCH H @ A/@

[3ü ñ ÷ ñ�ö ê ú ñ ò ÷ ñ O3W3U&U&D @ A&=3S3@ B�ICK6=3\&\/@ [3@ X3@ M/=%> =
ACB�I�?3>C@ U3W�?&@ K&XZK�D =%>�M�@ S3@ B�IC@
[3O3K [CK�O3K&>ZU B6D D @ K�>CK M�@ [�?3>�B
B�ICK&>C@ XC@ A&=C[&[ =
M�@ B�>CI =/D @
s�W�B%?3K�=C[&[�BEA/@ =3?3@ \/K
=/U&U�B�I =/L7K&I ?�Bk=
>3@ \C@ [�?3K
? =C[&[ =kA%@ >&A3B6D =3S&@ B�ICK6=%W�? BEL7K S S3@
[3O3K [CK2XC@ ?3> =C[3O�B�>�? B
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[3O3K [CK�O3K&>�\C@ [CWC>CK
=/D ?3>CKV[3O3K [CK2X3@ \/K&>&[CK

O&ò ñ ÷ ð í ì ê è î êO&ò ñ ÷ ð í ì ê è î êO&ò ñ ÷ ð í ì ê è î êO&ò ñ ÷ ð í ì ê è î ê
ê ÷ ð ê ð ÿ ì ê è î í ë êê ÷ ð ê ð ÿ ì ê è î í ë êê ÷ ð ê ð ÿ ì ê è î í ë êê ÷ ð ê ð ÿ ì ê è î í ë ê ACè î ð ò ê é ÿ ð ê ACB�I�?3>C@ U3W�?&@ =&? ?3@ ICK&I�?&@ =/D D æ =3? ?3@ \C@ ? =Cæ O B�>�?3W =/D K

MEñ ÷ ð ê è î ñ6÷ ñ ò ú ê ì ê ü è ò ð ÿ í ë ê ?3> =C[3O�B�>�?3@ L%=%>C@ ? ?&@ L7@

L6í î ÿ ð ñ î ì ê è î ê ü í ò ð ê ø è ç6ÿ î êáL%=%ICW�?3K&I�S3@ B�I3@ B�>CXC@ I =%>3@ K�O =%>�?&@ ACBEL7WCI3@
L%=%ICW�?3K&I�S3@ B�ICK�@ L�O&@ =%I�?3@ =%I�?3@ I&A%K&ICX3@ B
>C@ O =%> =3S3@ B�ICK2X =%ICI3@

O&ò è çEè ì ê è î ñ =3? ?3@ \/@ ? =Cæ K&XC@ ? B�>3@ =/D @
@ IC@ S&@ =3?3@ \/KiO3>&BELEB%S&@ B�I =CD @
XC@ H H W&[C@ B�ICK�KV[3O B�I&[�B�>C@ S S =3S&@ B�ICK
L%=3?3K&>C@ =/D KVO3>�BEL6B/S3@ B�I =/D K�K�O3W3U&U&D @ A&=3S3@ B�I3@
L%=%IC@ H K [�? =&S3@ B�IC@ D B%M�@ [ ?3@ A%�CK
=/D ?3>CKV[3O3K [CK�O3>�BELEB%S3@ B�I =/D @

=C÷ ÷ ê ø ÿ ò í ì ê è î ê ü í ò ð ê ø è ç�ÿ î ê =C[&[C@ A%WC> =3S3@ B�ICK�@ I&A%K&ICXC@ B O =%>�?3@ A3B6L7WCI3@
=C[&[C@ A%WC> =3S3@ B�ICK2>CK [3O B�I&[ =/U&@ D @ ? =Cæ/A/@ \/@ D K7?3K&>�S&@

\Cê ù ê ë í î ì í�ñ�÷ ñ ø ÿ ò ê ð 	 [CK&>�\/@ S3@ \/@ M6@ D =%I�S =2=%>CK&K7A3B6L7WCI3@

[&ñ ò ú ê ì ê ö ê ü ÿ é é ë ê ø í[&ñ ò ú ê ì ê ö ê ü ÿ é é ë ê ø í[&ñ ò ú ê ì ê ö ê ü ÿ é é ë ê ø í[&ñ ò ú ê ì ê ö ê ü ÿ é é ë ê ø í
ÿ ð ê ë ê ð ýÿ ð ê ë ê ð ýÿ ð ê ë ê ð ýÿ ð ê ë ê ð ý W�ð ñ î ì ñ�ü è ò ð ÿ í ë ê @ D D W&L7@ I =3S&@ B�ICK�O3W3U&U&D @ A&=2=%>CK&KVO B�>�?3W =/D @

ACB�I&[CW3LEBk=CA3s�W =�O3W3U&U&@ D A&=
W�?&@ D @ ? =Cæ

?�ñ ë ñ � è î ê í�ñ6ò ñ ð ñ6ö í ð ê O�B�I�?3@ > =%XC@ B�KVD @ ICK =2?3X
� > =%X =%>��
[3O3K [CK7?3K�D K&H B�IC@ A%�CK7A%K&I�?3> =/D @ I�B

O&ÿ ë ê ì ê ñ�ñ7é è î ê � ê ø � ñ O3W3D @ S&@ =k[3O3K ACA%�3@ B�=CA3s�WCK B
U�B�IC@ H @ A%�CKV[ ?3> =CB�>CX3@ I =%>C@ K7[CWk>3@ A%�C@ K [�? =
[3O =3S S =/L7K&I�? B�=%>CK&K7A3B6L7WCI3@ > =CACA3B6D ? =�XC@ H H K&>CK&I�S&@ =3? =
K ACA%ô
[CK&>�\/@ S3@ B�> =CACACB6D ? =�>3@ H @ W�?&@

O�è ÷ ð ñ6ø è ò ò ñ ð ð ê ú ñ6ñO�è ÷ ð ñ6ø è ò ò ñ ð ð ê ú ñ6ñO�è ÷ ð ñ6ø è ò ò ñ ð ð ê ú ñ6ñO�è ÷ ð ñ6ø è ò ò ñ ð ð ê ú ñ6ñ
ø è ç�ü ñ î ÷ í ð ê ú ñ6ö êø è ç�ü ñ î ÷ í ð ê ú ñ6ö êø è ç�ü ñ î ÷ í ð ê ú ñ6ö êø è ç�ü ñ î ÷ í ð ê ú ñ6ö ê
ñ î ð ò í ð ññ î ð ò í ð ññ î ð ò í ð ññ î ð ò í ð ñ >3ê ç�é è ò ÷ ê >C@ L�U B�>&[3@ X3@ \/K&>&[C@
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@ D @ \/K�D D B@ D @ \/K�D D B@ D @ \/K�D D B@ D @ \/K�D D B @ @ D @ \/K�D D B@ @ D @ \/K�D D B@ @ D @ \/K�D D B@ @ D @ \/K�D D B @ @ @ D @ \/K�D D B@ @ @ D @ \/K�D D B@ @ @ D @ \/K�D D B@ @ @ D @ \/K�D D B

ICô A%ô A&=%I&B�I3@ U3K&I3@ O =&?3>C@ LEB�IC@ =/D @
ICô A%ô A&=%I&B�I3@ XCK L%=%I3@ =/D @
ICô A%ô @ I�?3K&>CK [&[3@ =3? ?&@ \C@
ICô A%ô >CK A%W3O3K&>C@ >3@ L�U B�>&[C@ XC@ \/K&>&[3@
ICô A%ô K&I�?3> =3?3K7\�=%>3@ K

>&ñ í ë ê ì ì è�ñ î ð ò í ð ñ =CM%M�@ B
[&B%\/> =3? ? =C[&[ =kL7K&>&A%@
[3O3K [CK�O3K&>ZD =2M�K [�?3@ B�ICK�XCK&@ U3K&IC@ O =3?3>C@ LEB�IC@ =CD @
[3O3K [CK�O3K&>ZD =2M�K [�?3@ B�ICK�XCK&@ U3K&IC@ XCK�L%=%I3@ =/D @

B6î ñ ò ê ø è ç�ÿ î êB6î ñ ò ê ø è ç�ÿ î êB6î ñ ò ê ø è ç�ÿ î êB6î ñ ò ê ø è ç�ÿ î ê B6î ñ ò ê � ê î í î ì ê í ò ê
@ I�?3K&>CK [&[C@ O =C[&[C@ \C@ [CW�L7W�?3WC@
@ I�?3K&>CK [&[C@ O =C[&[C@ \C@ \/K&>&[�B U =%I&A%�CK
ACBEL�L�@ [&[C@ B�I3@ K7[3O3K [CK�U =%I&A&=%>3@ K
@ I�?3K&>CK [&[C@ O =C[&[C@ \C@ \3[2@ [�?3@ ?3W�?&@ O3>CK \C@ XCK&I�S3@ =CD @�K&XZK&> =%>C@ =/D @
@ I�?3K&>CK [&[C@ O =C[&[C@ \C@ \3[ZH B�>CIC@ ? B�>3@
@ I�?3K&>CK [&[C@ O =C[&[C@ \C@6O3K&>&[�B�I =/D K

B6î ñ ò ê ð ò ê é ÿ ð í ò ê
B�ICK&>C@ ?3>C@ U3W�? =%>3@ K [CK&>&A%@ S B�@ I�ACB�>&[�B
B�ICK&>C@ ?3>C@ U3W�? =%>3@ K [CK&>&A%@ S&@ O3>CK A%K&XCK&I�?&@
@ > =/O
@ > =/OVB�>�M/=%IC@ K&I�?3K
@ L�O BE[�? =ZA3B6L7WCI =/D KV@ L6LEB6U3@ D @
? =C[&[ =kACBEL7WCI =/D K�>C@ H @ W�?&@ [�B6D @ XC@
@ >CK [

=/ë ð ò ñ�ÿ ÷ ø ê ð ñ
[3O3K [CK�O3K&>ZD @ ?3@ � =%>3U3@ ?3> =3M%M�@ K�>C@ [ =%>&A%@ L7K&I�?&@
ACB�I�?3K&I�S3@ BE[�B O3K&>&[&B�I =/D K
[CK&>�\/@ S3@ O3K&>C@ ? =/D @
B�ICK&>C@ \�=%>C@ [�?3> =3B�>CXC@ I =%>3@
[&B6O3> =3\&\/K&IC@ K&I�S3KVO =C[&[C@ \/K�H @ I =%I�S3@ =%>3@ K
[&B6O3> =3\&\/ô O =C[&[C@ \/KVO =3?3>3@ LEB�I3@ =/D @
L7@ ICW&[�\�=/D K&I�S3K�X =2=CD @ K&I =3S&@ B�IC@

=Cø ø í î ð è î í çEñ î ð ê=Cø ø í î ð è î í çEñ î ð ê=Cø ø í î ð è î í çEñ î ð ê=Cø ø í î ð è î í çEñ î ð ê =Cø ø í î ð è î í ç6ñ î ð ê H B�ICX�B�X3@ >3@ [CK&>�\�=
=CACA&=%I�?�B�I =/L7K&I�? B�H ô X�B
[�\�=/D W�? =3S&@ B�ICK7A%>CK&XC@ ?&@
=CACA&=%I�?�B�I =/L7K&I�? B�H ô X�B�@ L�O BE[�?3K�K7? =C[&[CK

=/ç�çEè ò ð í ç6ñ î ð ê=/ç�çEè ò ð í ç6ñ î ð ê=/ç�çEè ò ð í ç6ñ î ð ê=/ç�çEè ò ð í ç6ñ î ð ê U�ñ î ê ê ç6ç6í ð ñ ò ê í ë ê =/L6L7ô ? B D @ A%K&I�S3K�X&æ W&[&B
[�B�H ? ó�=%>CK
=/L6L7ô ? B�L%=%ICW�?3K&I�S&@ B�I3@ [ ?3> =CB�>CX3@ I =%>C@ K7[CWZU3K&I3@ X3@ ?&K&>�S3@
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U�ñ î ê ê ç6ç6è é ê ë ê =/L6L7ô ? B�?3K&>C>CK&IC@
=/L6L7ô ? B�H =/U&U3>C@ A&=3?&@
=/L6L7ô ? B�K&XC@ H @ A%@ KVL%=3M/=3S S&@ IC@
=/L6L7ô ? B U =CA%@ I3@ X3@ A&=%>CK&I =3M%M�@ B
=/L6L7ô ? B
[3O�B�>�M�K&I�?&@ A&=/D =&?3K2KVLEB6D @
=/L6L7ô ? B
B6O3K&>CK�\C@ =%>C@ K
=/L6L7ô ? B�@ L�O&@ =%I�?3@ H K&>C>&B%\C@ =%>3@

U�ñ î ê ç6è é ê ë ê =/L6L7ô ? B�@ L�O&@ =%I�?3@6@ D D W&L7@ I =3S&@ B�ICK
=/L6L7ô ? B�@ L�O&@ =%I�?�B�?3K�D K&H B�I3@ ACB
=/L6L7ô ? B�@ L�O&@ =%I�?3@ H @ [&[3@ \�=%>C@
=/L6L7ô ? B�@ L�O&ô K�D K ? ?3>3ô K�K�D K ? ?3>�B�IC@ A/@
=/L6L7ô ? Bk=3? ?3>CK S S =3?3WC>CK7B�H H @ A/@ I =
=/L6L7ô ? Bk=3? ?3>CK S S =3?3WC>CK7\�=%>3@ K
=/L6L7ô ? B LEB6U&@ D @ K&X7=%>C>CK&XC@
=/L6L7ô ? B L%=CACA%�3@ ICK2WCH H @ A%@ B
=/L6L7ô ? Bk=%W�?�BEL7K S S&@

>C@ A&=3\/@>C@ A&=3\/@>C@ A&=3\/@>C@ A&=3\/@

K�î ð ò í ð ñ�ü ò è ü ò ê ñK�î ð ò í ð ñ�ü ò è ü ò ê ñK�î ð ò í ð ñ�ü ò è ü ò ê ñK�î ð ò í ð ñ�ü ò è ü ò ê ñ
K�î ð ò í ð ñEð ò ê é ÿ ð í ò ê ñ ? =C[&[ =�L7K&>&A/@

? =C[&[ =
XC@ =%I&ACB�> =3M%M6@ B
? =C[&[ =k[CW3O&O&D K�L7K&I�? =%>CK6=%I&A3B�> =CM%M6@ B
? =C[&[ =
K&> =%>C@ =/D K
[&B%\/> =3? ? =C[&[ =kL7K&>&A/@

ACí î è î ê ü í ð ò ê ç6è î ê í ë ê A&=%I&B�IC@ =%>CK&K�O =3?3>3@ L6B�I3@ =/D @
A&=%I&B�IC@ K&XC@ H @ A%@ O =3?3>3@ LEB�I3@ =/D @
A&=%I&B�IC@ D BEA&=3S3@ B�ICKVO BE[�?3@ =%W�? B
I&B6D K M%M�@ B�@ L�O3@ =%I ?3@

ACí î è î ê ö ñ ç6í î ê í ë ê A&=%I&B�IC@ O3K&>V=3? ? B
ACB�I�M�W =CM6D @ B A&=%I�B�I3@6O3K&>V=3? ? B
A&=%I&B�IC@ O3K&>ZD @ A%K&I�S =
ACB�I�M�W =CM6D @ B A&=%I�B�I3@ H @ [&[C@ D @ A%K&I�S =
@ ICXCK&ICIC@ S S&@ O3K&>VBEACA%W3O =3S3@ B�ICKV[3O3K ACA%�3@ Bk=CA3s�WCK B
@ ICXCK&ICIC@ S S&@ BEACA%W3O =3S3@ B�ICK�XC@ H =3? ? B
XC@ >C@ ? ?&@ X3@ \�=C[&A&=
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@ î ð ñ ò ñ ÷ ÷ ê í ð ð ê ú ê @ I�?3K&>CK [&[C@ [CWV=%I�?&@ A%@ O =3S&@ B�IC@ =/D6O3K&>&[&B�I =/D K
@ I�?3K&>CK [&[C@EA�� AZ?3K [�B�>CK&>3@ =
@ I�?3K&>CK [&[C@ >C@ ? =%>CX =3? B O =CM/=CL7K&I�? B
@ I�?3K&>CK [&[C@ =3? ?3@ \C@ XC@ \/K&>&[3@

=/ë ð ò ê ò ñ ö ö ê ð ê ü í ð ò ê ç6è î ê í ë ê XC@ \/@ XCK&ICXC@ [CW2O =%>�?3K A%@ O =3S&@ B�IC@ =3S3@ B�I =%>3@ K

>&ñ ø ÿ ü ñ ò ê ñ�ò ê ç�é è ò ÷ ê ö ê ÷ ü ñ ÷ ñØO3K&>&[&B�I =/D K2X3@ [�? =CACA&=3? B
O3K&>&[&B�I =/D K
K&ICK&>&M�@ =�K�D K ? ?3>3@ A&=
?3K�D K&H B�I3@ A%�CK
>C@ [&A&=/D X =/L7K&I�? B
=CACs�WCK&X&B/? ?3@
[3O3K [CK2XC@ =/L6L�@ IC@ [�?3> =3S&@ B�ICK
\/@ M6@ D =%I�S =
[3O3K [CKVB�H H @ A/@ I =
>C@ O =%> =3S3@ B�ICK2X =%ICI3@
[3O3K [CK�D K M/=/D @
[3O3K [CK�O3W3D @ S&@ K2KVU B�IC@ H @ A%�CK
>&[CW
[3O3K [CKVM�K&ICK&> =/D @ XC@ \/K&>&[CK
U�B6D D @ [CW7=%W�? B�>C@ S S =3S&@ B�IC@
L%=%ICW�?3K&I�S3@ B�I3@

O&ò è ú ñ î ð ê ö í6í ÿ ð è ò ê ì ì í ì ê è î ê =%W�?�B�>C@ S S =3S3@ B�I3@ =%>�?&ô � ±6A%XCI
=%W�?3ô [CK&>�\/@ SVL%=%I&B%\/>CK�H K&>C>�B%\/@ =%>3@ K
A&=%I&B�ICK2X3@ =CL6L7@ [&[3@ B�ICK2>3ô @ ô
A&=%I&B�IC@ D @ A%K&I�S =�>3ô @ ô
=%W�?�B�>C@ S S =3S3@ B�ICKVO3>&B%\&\C@ [�B�>C@ =�>Cô @ ô
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AVANZO DI AMMINISTRAZIONE PRESUNTO

FONDO INIZIALE DI CASSA PRESUNTO

TITOLO I - ENTRATE CORRENTI

UPB 1.01 - ENTRATE DERIVANTI DA TRASFERIMENTI CORRENTI

 1.01.01 TRASFERIMENTI DA PARTE DELLO STATO

 1.01.02 TRASFERIMENTI DA PARTE DELLA REGIONE

 1.01.03 TRASFERIMENTI DA PARTE DI COMUNI E PROVINCE

 1.01.04 TRASFERIMENTI DA PARTE DI ALTRI ENTI DEL SETTORE PUBBLICO

UPB 1.02 - ENTRATE DIVERSE

 1.02.01 ENTRATE TRIBUTARIE

 1.02.02 REDDITI E PROVENTI PATRIMONIALI

 1.02.03 POSTE CORRETTIVE E COMPENSATIVE DI USCITE CORRENTI

 1.02.04 ENTRATE NON CLASSIFICABILI IN ALTRE VOCI

1.02.05
ENTRATE DERIVANTI DALLA VENDITA DI BENI E DALLA PRESTAZIONE DI SERVIZI

TOTALE ENTRATE CORRENTI

TITOLO II - ENTRATE IN CONTO CAPITALE
UPB 2.01 - ENTRATE PER ALIENAZIONE DI BENI PATRIMONIALI E RISCOSSIONE 
DI CREDITI

 2.01.01 ALIENAZIONE DI IMMOBILI E DI DIRITTI REALI

 2.01.02
ALIENAZIONE DI IMMOBILIZZAZIONI TECNICHE DIVERSE E DI BENI IMMATERIALI

 2.01.03 REALIZZO DI VALORI MOBILIARI

 2.01.04 RISCOSSIONE DI CREDITI

UPB  2.02 - ENTRATE DERIVANTI DA TRASFERIMENTI IN CONTO CAPITALE

 2.02.01 TRASFERIMENTI DALLO STATO

 2.02.02 TRASFERIMENTI DELLA REGIONE

 2.02.03 TRASFERIMENTI DA COMUNI E PROVINCE

 2.02.04 TRASFERIMENTI DA ALTRI ENTI DEL SETTORE PUBBLICO

UPB 2.03 - ENTRATE DERIVANTI DA ACCENSIONE PRESTITI

 2.03.01 ASSUNZIONE DI MUTUI

 2.03.02 ASSUNZIONE DI ALTRI DEBITI FINANZIARI

TOTALE ENTRATE IN CONTO CAPITALE

TITOLO III - PARTITE DI GIRO

UPB 3.01 - ENTRATE PER PARTITE DI GIRO

 3.01.01 ENTRATE AVENTI LA NATURA DI PARTITE DI GIRO

TOTALE ENTRATE PER PARTITE DI GIRO

Riepilogo dei titoli
Titolo I
Titolo II
Titolo III

\ TOTALE GENERALE ENTRATE

Previsioni definitive 
di cassa

Previsioni di 
competenza Previsioni di cassa Residui iniziali 

dell'anno n-1
Previsioni definitive 

di competenza

CENTRO DI RESPONSABILITA' "SEGRETARIO GENERALE"

ANNO N ANNO N-1

CODICE 
CATEGORIA Denominazione

Residui presunti alla 
fine dell'anno in 

corso                 
(iniziali anno n)                   
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DISAVANZO PRESUNTO DI AMMINISTRAZIONE

TITOLO I - USCITE CORRENTI

UPB 1.01 - SPESE DI FUNZIONAMENTO

 1.01.01 USCITE PER GLI ORGANI DELL'ENTE

 1.01.02 ONERI PER IL PERSONALE IN ATTIVITA' DI SERVIZIO

 1.01.03 USCITE PER L'ACQUISTO DI BENI DI CONSUMO E PRESTAZIONI DI SERVIZI

UPB 1.02 - INTERVENTI DIVERSI

 1.02.01 USCITE PER PRESTAZIONI ISTITUZIONALI

 1.02.02 SERVIZI DI PUBBLICA UTILITA'

 1.02.03 POSTE CORRETTIVE E COMPENSATIVE DI ENTRATE

UPB 1.03 - ONERI COMUNI DI PARTE CORRENTE

 1.03.01 ONERI FINANZIARI

1.03.02 ONERI TRIBUTARI

1.03.03 USCITE NON CLASSIFICABILI IN ALTRE VOCI

UPB 1.04 - UNITA'  PER TRATTAMENTI DI QUIESCENZA E SIMILI

 104.01 ONERI PER IL PERSONALE IN QUIESCENZA

UPB 1.05 - ACCANTONAMENTI PER RISCHI ED ONERI

 1.05.01 FONDI E ACCANTONAMENTI

TOTALE USCITE CORRENTI 

TITOLO II - USCITE IN CONTO CAPITALE

UPB 2.01 - INVESTIMENTI

 2.01.01 ACQUISIZIONE DI IMMOBILI E DI OPERE

 2.01.02 ACQUISIZIONE DI IMMOBILIZZAZIONI TECNICHE

 2.01.03 PARTECIPAZIONI ED ACQUISTI DI VALORI MOBILIARI

 2.01.04 DEPOSITI BANCARI, CREDITI ED ALTRE ANTICIPAZIONI

 2.01.05  TFR DOVUTO AL PERSONALE CESSATO DAL SERVIZIO 

UPB 2.02 - ONERI COMUNI IN CONTO CAPITALE

 2.02.01 RIMBORSI DI MUTUI

 2.02.02 RIMBORSI DI ANTICIPAZIONI PASSIVE

2.02.03 ESTINZIONE DI DEBITI DIVERSI

UPB 2.03 - ACCANTONAMENTI PER SPESE FUTURE E RIPRISTINO INVESTIMENTI

2.03.01 ACCANTONAMENTI PER SPESE FUTURE E RIPRISTINO INVESTIMENTI

TITOLO III - PARTITE DI GIRO

UPB 3.01 - USCITE PER PARTITE DI GIRO

 3.01.01 USCITE AVENTI LA NATURA DI PARTITE DI GIRO

TOTALE  USCITE PARTITE DI GIRO 

Riepilogo dei titoli

Titolo I
Titolo II
Titolo III

TOTALE GENERALE USCITE

Residui iniziali 
dell'anno n-1

Previsioni definitive 
di competenza

Previsioni definitive 
di cassa

CENTRO DI RESPONSABILITA' "SEGRETARIO GENERALE"

ANNO N ANNO N-1

CODICE 
CATEGORIA Denominazione

Residui presunti alla 
fine dell'anno in 

corso                 
(iniziali anno n)                   

Previsioni di 
competenza Previsioni di cassa
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CODICE  
CAPITOLO Denominazione

Residui presunti  alla fine 
dell'anno  in  corso (iniziali  

anno n)

Previsioni  definitive  
dell'anno in corso  

Previsioni di  competenza 
per  l'anno n

Previsioni di cassa  per 
l'anno n

AVANZO DI AMMINISTRAZIONE PRESUNTO
FONDO INIZIALE DI CASSA PRESUNTO
FONDO FINALE DI CASSA PRESUNTO

TITOLO I - Entrate correnti  

UPB 1.01 - Entrate derivanti da trasferimenti correnti 

CATEGORIA 1.01.01 - Trasferimenti da parte dello Stato  

1000 Contributo dello Stato  
1010 Contributi spese per manutenzioni parti comuni 

CATEGORIA 1.01.02 - Trasferimenti da parte della Regione  

1030 Contributi dalla Regione  

CATEGORIA 1.01.03 - Trasferimenti da parte di Comuni e Province 

1040 Contributi dei Comuni e delle Province  

CATEGORIA 1.01.04 - Trasferimenti da parte di altri Enti del settore  
pubblico 

1050 Contributi di altri Enti del settore pubblico 

Entrate derivanti da trasferimenti correnti 

UPB 1.02 - Entrate diverse  

CATEGORIA 1.02.01 - Entrate Tributarie  

1110 Tassa Merci  
1120 Tassa Ancoraggio  
1130 Tassa Erariale  
1140 Sovrattassa Merci  
1150 Addizionale sovrattassa merci per security 

CATEGORIA 1.02.02 - Redditi e proventi patrimoniali  

1210 Canoni di affitto di beni patrimoniali dell'Ente 
1220 Canoni demaniali  
1230 Interessi attivi su titoli, depositi, conti correnti ed altri 

1240 Altri redditi e proventi patrimoniali  

CATEGORIA 1.02.03 - Poste correttive e compensative di uscite  correnti 

1310 Recuperi e rimborsi diversi  

CATEGORIA 1.02.04 - Entrate non classificabili in altre voci  
1410 Proventi derivanti da autorizzazioni  
1420 Entrate varie ed eventuali  

1510 Proventi derivanti dalla fornitura di beni e servizi 
1520 Proventi diversi  

Entrate diverse  
TOTALE ENTRATE CORRENTI  

CATEGORIA 1.02.05 - Entrate derivanti dalla vendita di beni e dalla  
prestazione di servizi 
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CODICE  
CAPITOLO Denominazione

Residui presunti alla fine 
dell'anno in corso                                                     
(iniziali  anno n)

Previsioni definitive dell'anno 
in corso n-1

Previsioni di  competenza 
per  l'anno n

Previsioni di cassa per 
l'anno n

TITOLO II - Entrate in conto capitale  

UPB 2.01 - Entrate per alienazione di beni patrimoniali e  riscossione 
di crediti 

CATEGORIA 2.01.01 - Alienazione di immobili e di diritti reali 

2110 Alienazioni immobili  

CATEGORIA 2.01.02 - Alienazione di immobilizzazioni tecniche  diverse e di 
beni immateriali 

2210 Cessione di immobilizzazioni tecniche  

CATEGORIA 2.01.03 - Realizzo di valori mobiliari  

2310 Realizzo di somme investite in titoli e valori mobiliari diversi 

CATEGORIA 2.01.04 - Riscossione di crediti  

2410 Prelevamenti da depositi bancari  
2440 Ritiro di depositi a cauzione presso terzi 
2460 Riscossione di altri crediti  

Entrate per alienazione di beni patrimoniali e riscossione di  
crediti 

UPB 2.02 - Entrate derivanti da trasferimenti in conto capitale 

CATEGORIA 2.02.01 - Trasferimenti dallo Stato  
2514 Contributo dello Stato per opere  
2520 Devoluzione del 50% della tassa supplementare di ancoraggio 
2530 Devoluzione della tassa passeggeri a nuove opere di  ampliamento del 

porto 
2540 Contributo dello Stato per manutenzioni straordinarie 

CATEGORIA 2.02.02 - Trasferimenti dalla Regione  

2610 Trasferimenti dalla Regione  

CATEGORIA 2.02.03 - Trasferimenti da Comuni e Province  

2710 Trasferimenti da Comuni e Province  

CATEGORIA 2.02.04 - Trasferimenti da altri Enti del settore Pubblico 

2810 Trasferimenti da altri Enti del settore pubblico 

Entrate derivanti da trasferimenti in conto capitale 

UPB 2.03 - Entrate derivanti da accensione prestiti  

CATEGORIA 2.03.01 - Assunzione di Mutui  

2910 Operazioni finanziarie a medio e lungo termine 

CATEGORIA 2.03.02 - Assunzione di altri debiti finanziari  

2960 Operazioni finanziarie a breve termine  

2970 Depositi di terzi a cauzione  

Entrate derivanti da accensione prestiti  

TOTALE ENTRATE IN CONTO CAPITALE  

TITOLO III - Partite di giro  

UPB 3.01 - Entrate per partite di giro  

CATEGORIA 3.01.01 - Entrate aventi la natura di partite di giro 
3110 Ritenute erariali  
3120 Ritenute previdenziali ed assistenziali  
3130 Ritenute diverse  
3140 I.V.A.  
3150 Recupero dal personale per anticipazioni concesse dall'Ente 
3160 Versamento Fondo Incentivo alla progettazione 
3161 Versamento Fondo Accordi Bonari  
3180 Rimborso somme pagate per conto terzi  
3190 Partite in sospeso  

Entrate per partite di giro  

TOTALE PARTITE DI GIRO  

TITOLO I

TITOLO II

TITOLO III

TOTALE GENERALE ENTRATE

Riepilogo dei titoli

�
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CODICE  
CAPITOLO Denominazione

Residui presunti  alla fine 
dell'anno in corso                                                
(iniziali  anno n)

Previsioni definitive dell'anno 
in corso n-1

Previsioni di  competenza 
per  l'anno n

Previsioni di cassa  per l'anno 
n

DISAVANZO DI AMMINISTRAZIONE PRESUNTO

UPB I - TITOLO I - Uscite correnti  

1.01 - Spese di funzionamento  

CATEGORIA 1.01.01 - Uscite per gli Organi dell'Ente  

4100 Compensi assegni, indennita' e rimborsi agli organi  
dell'Amministrazione e di controllo

4101 Emolumenti indennita' missioni del Presidente 
4103 Emolumenti e rimborsi Revisori  

CATEGORIA 1.01.02 - Oneri per il personale in attivita' di servizio 

4200 Emolumenti, indennita' e missioni S.G.  
4210 Emolumenti fissi al personale dipendente  
4220 Emolumenti variabili al personale dipendente 
4230 Emolumenti al personale non dipendente dall'Ente 
4240 Indennita' e rimborso spese per missioni  
4250 Altri oneri per il personale  
4260 Spese per l'organizzazione di corsi per il personale 
4270 Oneri previdenziali e assistenziali a carico dell'Ente 
4280 Fondo rinnovi contrattuali  
4285 Oneri della contrattazione decentrata o aziendale 
4290 Trattamento di fine rapporto - Quota maturata nell'anno 

CATEGORIA 1.01.03 - Uscite per l'acquisto di beni di consumo e  prestazione 
di servizi 

4310 Prestazioni di terzi per la gestione dei servizi 
4320 Prestazioni di terzi per manutenzioni  
4321 Manutenzione ordinaria degli immobili utilizzati 
4330 Acquisto materiali di consumo  
4350 Utenze varie  
4360 Materiali di economato  
4370 Vestiario  
4380 Spese di rappresentanza  
4390 Spese postali, telegrafiche e telefoniche 
4410 Spese per consulenze, studi e altre analoghe prestazioni  professionali 

4420 Locazioni passive  
4430 Spese di pubblicita'  
4440 Servizi ed attivita' strumentali  
4450 Spese legali, giudiziarie e varie  
4460 Premi di assicurazione  
4470 Spese per pulizia  
4480 Spese per vigilanza  
4490 Spese diverse  

Spese di funzionamento  �

�

�

�

�

�

�

�

�

�

�

�
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CODICE  
CAPITOLO Denominazione

Residui presunti  alla fine 
dell'anno  in  corso (iniziali  anno 

n)

Previsioni  definitive  dell'anno 
in corso  

Previsioni di  competenza 
per  l'anno n

Previsioni di cassa  per l'anno 
n

1.02 - Interventi diversi  

CATEGORIA 1.02.01 - Uscite per prestazioni istituzionali  

4500 Contributi aventi attinenza allo sviluppo dell'attivita' portuale 
4510 Oneri di gestione dei servizi portuali  
4520 Manutenzioni e riparazioni delle parti comuni 
4525 Spese per l'attuazione e gestione degli interventi per il  potenziamento 

del sistema di sicurezza in ambito portuale
4530 Spese promozionali e di propaganda  
4535 Assicurazioni parti comuni  

CATEGORIA 1.02.02 - Servizi di Pubblica Utilita'  

4540 Spese per Utenze Portuali  
4550 Spese per servizi di telefonia e rete dati 
4560 Spese per pulizia e bonifica aree portuali 
4570 Spese per servizi di vigilanza e security 

CATEGORIA 1.02.03 - Poste correttive e compensative di entrate 

4580 Restituzioni e rimborsi diversi  
4590 Spese per il realizzo delle entrate  

Interventi diversi  

1.03 - Oneri comuni di parte corrente  

CATEGORIA 1.03.01 - Oneri finanziari  

4600 Interessi passivi, spese e commissioni bancarie 

CATEGORIA 1.03.02 - Oneri tributari  

4610 Imposte, tasse e tributi vari  

CATEGORIA 1.03.03 - Uscite non classificabili in altre voci  

4620 Spese per liti, arbitraggi, risarcimenti ed accessori 

4630 Oneri vari straordinari  

Oneri comuni di parte corrente  

1.04 - Unita' per Trattamenti di Quiescenza e simili 

CATEGORIA 1.04.01 - Oneri per il personale in Quiescenza  

Unita' per Trattamenti di Quiescenza e simili 

1.05 - Accantonamenti per rischi ed oneri  

CATEGORIA 1.05.01 - Fondi ed accantonamenti  

4810 Fondo di riserva  
4820 Fondo accantonamento per rischi ed oneri  

Accantonamenti per rischi ed oneri  

TOTALE USCITE CORRENTI  �



�������� ����
���� �����������	�����
�����
������

�
� v z

CODICE  
CAPITOLO Denominazione

Residui presunti  alla fine 
dell'anno  in  corso (iniziali  anno 

n)

Previsioni  definitive  dell'anno 
in corso  

Previsioni di  competenza 
per  l'anno n

Previsioni di cassa  per l'anno 
n

UPB II - TITOLO II - Uscite in conto capitale  

2.01 - Investimenti  

CATEGORIA 2.01.01 - Acquisizione di immobili e di opere  

5110 Opere e fabbricati  
5114 Opere e fabbricati (Finanziamenti statali) 
5120 Manutenzioni straordinarie  
5121 Manutenzione straordinaria degli immobi- li utilizzati 

CATEGORIA 2.01.02 - Acquisizione di immobilizzazioni tecniche 

5210 Impianti portuali  
5214 Impianti portuali (Finanziamenti statali) 
5220 Acquisti di attrezzature, macchinari ed altri beni mobili 
5224 Acquisti di attrezzature, macchinari ed altri beni mobili  (Finanziamenti 

statali)
5230 Acquisto di mobili e macchine da ufficio  
5240 Acquisto di beni immateriali  

CATEGORIA 2.01.03 - Partecipazioni ed acquisti di valori mobiliari 

5310 Sottoscrizioni ed acquisti di partecipazioni azionarie 
5320 Conferimenti e quote di partecipazione al patrimonio di altri Enti 
5330 Acquisto di titoli  

CATEGORIA 2.01.04 - Depositi bancari, crediti ed altre partecipazioni 

5420 Versamenti su depositi bancari  
5450 Depositi a cauzione presso terzi  
5460 Concessione di crediti diversi  

CATEGORIA 2.01.05 - TFR dovuto al personale cessato dal servizio 

5510 Trattamento di fine rapporto  

Investimenti  

2.02 - Oneri comuni in conto capitale  

CATEGORIA 2.02.01 - Rimborso di mutui  

5610 Rimborso di finanziamenti a breve termine 
5620 Rimborso di finanziamenti a medio e lungo termine 

CATEGORIA 2.02.02 - Rimborso di anticipazioni passive  

5710 Rimborso di anticipazioni passive  

CATEGORIA 2.02.03 - Estinzione di debiti diversi  

5810 Restituzione di depositi di terzi a cauzione 

Oneri comuni in conto capitale  

2.03 - Accantonamento per spese future e ripristino investimenti 

CATEGORIA 2.03.01 - Accantonamento per spese future e ripristino  
investimenti 

Accantonamento per spese future e ripristino investimenti 

TOTALE USCITE IN CONTO CAPITALE  

UPB III - TITOLO III - Partite di giro  

3.01 - Uscite per partite di giro  

CATEGORIA 3.01.01 - Uscite aventi la natura di partite di giro 

6110 Ritenute erariali  
6120 Ritenute previdenziali ed assistenziali  
6130 Ritenute diverse  
6140 I.V.A.  
6150 Anticipazioni dell'Ente al personale  
6160 Fondo Incentivo alla Progettazione  
6161 Fondo Accordi Bonari  
6180 Somme pagate per conto di terzi  
6190 Partite in sospeso  

Uscite per partite di giro  

TOTALE PARTITE DI GIRO  �

TITOLO I

TITOLO II

TITOLO III

TOTALE GENERALE USCITE

Riepilogo dei titoli
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jk02f7;6131&0jk02f7;6131&0jk02f7;6131&0jk02f7;6131&0 ¹ 57. 4 <�57-/. o2. 028�;i4E;65�n/�78&o2. 0287.&02eE. ;6-/-/. g�0�f7;E1313;�h64E;6hE;if7.¹ 57. 4 <�57-/. o2. 028�;i4E;65�n/�78&o2. 0287.&02eE. ;6-/-/. g�0�f7;E1313;�h64E;6hE;if7.¹ 57. 4 <�57-/. o2. 028�;i4E;65�n/�78&o2. 0287.&02eE. ;6-/-/. g�0�f7;E1313;�h64E;6hE;if7.¹ 57. 4 <�57-/. o2. 028�;i4E;65�n/�78&o2. 0287.&02eE. ;6-/-/. g�0�f7;E1313;�h64E;6hE;if7.
e6. 1 <�8797. 0�f7.&9702jk46;6-C;68&o/<_f�;61&1 y <�87870�8 Îe6. 1 <�8797. 0�f7.&9702jk46;6-C;68&o/<_f�;61&1 y <�87870�8 Îe6. 1 <�8797. 0�f7.&9702jk46;6-C;68&o/<_f�;61&1 y <�87870�8 Îe6. 1 <�8797. 0�f7.&9702jk46;6-C;68&o/<_f�;61&1 y <�87870�8 Î ´ <�� � � � �3� � ]3T 97�3�k�Z� P «
�

�

UPB
INDIRIZZO 
POLITICO PIANIFICAZIONE PROMOZIONE PROGRAMMAZIONE

FUNZIONI DI 
AMMINISTRAZIONE 

ATTIVA

PROGETTAZIONE E 
REALIZZAZIONE 
DELLE OPERE 

PORTUALI

SECURITY

SUPPORTO ALLE 
ATTIVITA' 

ISTITUZIONALI 
DEGLI ENTI

TITOLO 1 - Uscite correnti

SPESE DI 
FUNZIONAMENTO

INTERVENTI DIVERSI

ONERI COMUNI DI PARTE 
CORRENTE

UNITA' PER 
TRATTAMENTI DI 
QUIESCENZA E SIMILI

ACCANTONAMENTI PER 
RISCHI ED ONERI

TITOLO 2 - Uscite in conto 
capitale

INVESTIMENTI

ONERI COMUNI IN CONTO 
CAPITALE

ACCANTONAMENTI PER 
SPESE FUTURE E 
RIPRISTINO 
INVESTIMENTI

TITOLO 3 - Partite di giro

USCITE PER PARTITE DI 
GIRO

TOTALE 
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Ö �&<�f7570�:�;687;65&<k13;i5�. <�hEh6�787-/. gk0Ö �&<�f7570�:�;687;65&<k13;i5�. <�hEh6�787-/. gk0Ö �&<�f7570�:�;687;65&<k13;i5�. <�hEh6�787-/. gk0Ö �&<�f7570�:�;687;65&<k13;i5�. <�hEh6�787-/. gk0mf7;E131 <�:�;6h6-/. 028�;in/. 8&<�8&o�. <�57. <f7;E131 <�:�;6h6-/. 028�;in/. 8&<�8&o�. <�57. <f7;E131 <�:�;6h6-/. 028�;in/. 8&<�8&o�. <�57. <f7;E131 <�:�;6h6-/. 028�;in/. 8&<�8&o�. <�57. <
�

 - Entrate derivanti da trasferimenti correnti

 - Entrate diverse
A) Totale entrate correnti

 - Entrate per l'alienazione di beni patrimonili e riscossione di crediti
 - Entrate derivanti da trasferimenti in conto capitale
 - Entrate derivanti da accensione prestiti (F)

B) Totale entrate c/capitale

C) Entrate per partite di giro
(A+B+C) Totale entrate

D) Utilizzo dell'avanzo di amministrazione iniziale

Totali a pareggio

 - Spese di funzionamento
 - Interventi diversi

 - Oneri comuni di parte corrente

 - Unità per trattamenti di quiescenza e simili

 - Accantonamenti per rischi ed oneri

A1) Totale uscite correnti

 - Investimenti
 - Oneri comuni in conto capitale
 - Accantonamenti per spese future e ripristino interventi

B1) Totale uscite c/capitale

C1) Uscite per partite di giro
(A1+B1+C1) Totale uscite

D1) Copertura del disavanzo di amministrazione iniziale

Totali a pareggio

(A - A1 - Quote in c/capitale debiti in scadenza) Situazione finanziaria

(B - B1) Saldo movimenti in c/capitale

(A + B - F) - (A1 + B1) Indebitamento/Accreditamento netto

(A + B) - (A1 + B1) Saldo netto da finanziare / impiegare

(A + B + C ) - (A1 + B1 + C1) Saldo complessivo

ENTRATE
anno N anno N-1

COMPETENZA CASSA COMPETENZA CASSA

USCITE
anno N anno N-1

COMPETENZA CASSA COMPETENZA CASSA

RISULTATI DIFFERENZIALI
anno N anno N-1

COMPETENZA CASSA COMPETENZA CASSA

�
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- <�e6;E131 <_f7. jk0�h6-/5&<�-/. gE<_f7;E1k4657;6h6�787-/0�57. hE�713- <�-/0�f7. <�jkjk. 87. h6-/5&<6o2. 028�;- <�e6;E131 <_f7. jk0�h6-/5&<�-/. gE<_f7;E1k4657;6h6�787-/0�57. hE�713- <�-/0�f7. <�jkjk. 87. h6-/5&<6o2. 028�;- <�e6;E131 <_f7. jk0�h6-/5&<�-/. gE<_f7;E1k4657;6h6�787-/0�57. hE�713- <�-/0�f7. <�jkjk. 87. h6-/5&<6o2. 028�;- <�e6;E131 <_f7. jk0�h6-/5&<�-/. gE<_f7;E1k4657;6h6�787-/0�57. hE�713- <�-/0�f7. <�jkjk. 87. h6-/5&<6o2. 028�;

Fondo cassa iniziale

 + Residui attivi iniziali
  - Residui passivi iniziali
 
 = Avanzo/Disavanzo di amministrazione iniziale

 + Entrate già accertate nell'esercizio
 - Uscite già impegnate nell'esercizio
 +/- Variazioni dei residui attivi già verificatesi nell'esercizio
 -/+ Variazioni dei residui passivi già verificatesi nell'esercizio

 = Avanzo/Disavanzo di amministrazione alla data di redazione del bilancio

 + Entrate presunte per il restante periodo
 - Uscite presunte per il restante periodo
 +/- Variazioni dei residui attivi, presunte per il restante periodo
 -/+ Variazioni dei residui passivi, presunte per il restante periodo

 = Avanzo/Disavanzo di amministrazione presunto al 

L'utilizzazione dell'avanzo di amministrazione per l'esercizio N risulta così prevista:

Parte vincolata
al Trattamento di fine rapporto
ai Fondi per rischi ed oneri
 

al Fondo ripristino investimenti
per i seguenti altri vincoli

Parte disponibile
…………………………………………………….
………………………………………..

Parte di cui non si prevede l'utilizzazione nell'esercizio X

Totale Risultato di amministrazione presunto

………………………..
………………………….

……………………….
……………………………

…………………………….

…………………………….

…………………………
…………………………

………………………..
………………………..

………………………..

………………………..
………………………..

………………………..

………………………..
………………………..

………………………..

………………………..

………………………..
………………………..

………………………..

………………………..

TABELLA DIMOSTRATIVA DEL RISULTATO DI AMMINISTRAZIONE PRESUNTO AL TERMINE 
DELL'ESERCIZIO N-1 (ALL'INIZIO DELL'ESERCIZIO N)
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1) Proventi e corrispettivi per la produzione delle prestazioni e/o servizi*

2) Variazioni delle rimanenze dei prodotti in corso di lavorazione, semilavorati e 
finiti

3) Variazioni dei lavori in corso su ordinazione

4) Incrementi di immobilizzazioni per lavori interni

5) Altri ricavi e proventi, con separata indicazione dei contributi di competenza 
dell'esercizio

a) salari e stipendi

b) oneri sociali

c) trattamento di fine rapporto

d) trattamento di quiescenza e simili

e) altri costi

a) ammortamento delle immobilizzazioni immateriali

b) ammortamento delle immobilizzazioni materiali

c) altre svalutazioni delle immobilizzazioni

d) svalutazione dei crediti compresi nell'attivo circolante e delle disponibilità 
liquide

C) PROVENTI E ONERI FINANZIARI

a) di crediti iscritti nelle immobilizzazioni

b) di titoli iscritti nelle immobilizzazioni che non costituiscono partecipazioni

c) di titoli iscritti nell'attivo circolante che non costituiscono partecipazioni

d) proventi diversi dai precedenti

17) Interessi e altri oneri finanziari

17-bis) Utili e perdite su cambi

Totale proventi ed oneri finaziari (15 + 16 -17)

Totale Cosi (B)

DIFFERENZA TRA VALORE E COSTI DELLA PRODUZIONE (A - B)

15) Proventi da partecipazioni

16) Altri proventi finanziari

7) Per servizi**

8) Per godimento beni di terzi**

9) Per il personale**

10) Ammortamenti e svalutazione

A) VALORE DELLA PRODUZIONE

Totale valore della produzione (A)

B) COSTI DELLA PRODUZIONE

6) Per materie prime, sussidiarie, consumo e merci**

RISULTATI DIFFERENZIALI
N N-1

PARZIALI TOTALI PARZIALI TOTALI
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a) di partecipazioni

b) di immobilizzazioni finanziarie

c) di titoli iscritti nell'attivo circolante

a) di partecipazioni

b) di immobilizzazioni finanziarie

c) di titoli iscritti nell'attivo circolante

* Entrate correnti depurate dei proventi finanziari: lett. C) e dei proventi straordinari (di natura finanziaria): lett. D)

** Uscite correnti depurate degli oneri finaziari: lett. C) e degli oneri straodinari (di natura finanziaria): lett. D)

Imposte dell'esercizio

Avanzo/Disavanzo/Pareggio Economico

22) Sopravvenienze attive ed insussistenze del passivo derivanti dalla 
gestione dei residui

23) Sopravvenienze passive ed insussistenze dell'attivo derivante dalla 
gestione dei residui

Totale delle partite straordinarie

Risultato prima delle imposte ( A - B +/- C +/- D +/- D +/- E)

Totale rettifiche di valore

E) PROVENTI E ONERI STRAORDINARI
20) Proventi, con separata indicazione delle plusvalenze da alienazioni i 
cui ricavi non sono iscrivibli al n.5)

21) Oneri straordinari, con separata indicazioni delle minusvalenze da 
alienazioni i cui effetti contabili non sono iscrivibili al n.149

D) RETTIFICHE DI VALORE DI ATTIVITA' FINANZIARIE

18) Rivalutazioni

19) Svalutazioni

N N-1

RISULTATI DIFFERENZIALI
PARZIALI TOTALI PARZIALI TOTALI

�

�

�

�

�

�

�
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MODELLO REFINDE (Art. 37, Comma 1, Lett. A)

57;687f7. 970287-/0�n/. 8&<�8&o�. <�57.57;687f7. 970287-/0�n/. 8&<�8&o�. <�57.57;687f7. 970287-/0�n/. 8&<�8&o�. <�57.57;687f7. 970287-/0�n/. 8&<�8&o�. <�57. 0�f7;697. h6. 028&<k13;0�f7;697. h6. 028&<k13;0�f7;697. h6. 028&<k13;0�f7;697. h6. 028&<k13;

AVANZO DI AMMINISTRAZIONE PRESUNTO

FONDO INIZIALE DI CASSA PRESUNTO

TITOLO I - ENTRATE CORRENTI

UPB 1.01 - ENTRATE DERIVANTI DA TRASFERIMENTI CORRENTI

 1.01.01 TRASFERIMENTI DA PARTE DELLO STATO

 1.01.02 TRASFERIMENTI DA PARTE DELLA REGIONE

 1.01.03 TRASFERIMENTI DA PARTE DI COMUNI E PROVINCE

 1.01.04 TRASFERIMENTI DA PARTE DI ALTRI ENTI DEL SETTORE PUBBLICO

UPB 1.02 - ENTRATE DIVERSE

 1.02.01 ENTRATE TRIBUTARIE

 1.02.02 REDDITI E PROVENTI PATRIMONIALI

 1.02.03 POSTE CORRETTIVE E COMPENSATIVE DI USCITE CORRENTI

 1.02.04 ENTRATE NON CLASSIFICABILI IN ALTRE VOCI

1.02.05
ENTRATE DERIVANTI DALLA VENDITA DI BENI E DALLA PRESTAZIONE DI SERVIZI

TOTALE ENTRATE CORRENTI

TITOLO II - ENTRATE IN CONTO CAPITALE

UPB 2.01 - ENTRATE PER ALIENAZIONE DI BENI PATRIMONIALI E RISCOSSIONE 
DI CREDITI

 2.01.01 ALIENAZIONE DI IMMOBILI E DI DIRITTI REALI

 2.01.02
ALIENAZIONE DI IMMOBILIZZAZIONI TECNICHE DIVERSE E DI BENI IMMATERIALI

 2.01.03 REALIZZO DI VALORI MOBILIARI

 2.01.04 RISCOSSIONE DI CREDITI

UPB  2.02 - ENTRATE DERIVANTI DA TRASFERIMENTI IN CONTO CAPITALE

 2.02.01 TRASFERIMENTI DALLO STATO

 2.02.02 TRASFERIMENTI DELLA REGIONE

 2.02.03 TRASFERIMENTI DA COMUNI E PROVINCE

 2.02.04 TRASFERIMENTI DA ALTRI ENTI DEL SETTORE PUBBLICO

UPB 2.03 - ENTRATE DERIVANTI DA ACCENSIONE PRESTITI

 2.03.01 ASSUNZIONE DI MUTUI

 2.03.02 ASSUNZIONE DI ALTRI DEBITI FINANZIARI

TOTALE ENTRATE IN CONTO CAPITALE

TITOLO III - PARTITE DI GIRO

UPB 3.01 - ENTRATE PER PARTITE DI GIRO

 3.01.01 ENTRATE AVENTI LA NATURA DI PARTITE DI GIRO

TOTALE ENTRATE PER PARTITE DI GIRO

Riepilogo dei titoli
Titolo I
Titolo II
Titolo III

TOTALE 

Avanzo di Amministrazione Utilizzato

TOTALE GENERALE ENTRATE

CENTRO DI RESPONSABILITA' "SEGRETARIO GENERALE"

ANNO N ANNO N-1

CODICE 
CATEGORIA Denominazione Residui Cassa                              

(Riscossioni)
Competenza                    

(Accertamenti)
Cassa                              

(Riscossioni) Residui Competenza                    
(Accertamenti)
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DISAVANZO PRESUNTO DI AMMINISTRAZIONE

TITOLO I - USCITE CORRENTI

UPB 1.01 - SPESE DI FUNZIONAMENTO

 1.01.01 USCITE PER GLI ORGANI DELL'ENTE

 1.01.02 ONERI PER IL PERSONALE IN ATTIVITA' DI SERVIZIO

 1.01.03 USCITE PER L'ACQUISTO DI BENI DI CONSUMO E PRESTAZIONI DI SERVIZI

UPB 1.02 - INTERVENTI DIVERSI

 1.02.01 USCITE PER PRESTAZIONI ISTITUZIONALI

 1.02.02 SERVIZI DI PUBBLICA UTILITA'

 1.02.03 POSTE CORRETTIVE E COMPENSATIVE DI ENTRATE

UPB 1.03 - ONERI COMUNI DI PARTE CORRENTE

 1.03.01 ONERI FINANZIARI

1.03.02 ONERI TRIBUTARI

1.03.03 USCITE NON CLASSIFICABILI IN ALTRE VOCI

UPB 1.04 - UNITA'  PER TRATTAMENTI DI QUIESCENZA E SIMILI

 104.01 ONERI PER IL PERSONALE IN QUIESCENZA

UPB 1.05 - ACCANTONAMENTI PER RISCHI ED ONERI

 1.05.01 FONDI E ACCANTONAMENTI

TOTALE USCITE CORRENTI 

TITOLO II - USCITE IN CONTO CAPITALE

UPB 2.01 - INVESTIMENTI

 2.01.01 ACQUISIZIONE DI IMMOBILI E DI OPERE

 2.01.02 ACQUISIZIONE DI IMMOBILIZZAZIONI TECNICHE

 2.01.03 PARTECIPAZIONI ED ACQUISTI DI VALORI MOBILIARI

 2.01.04 DEPOSITI BANCARI, CREDITI ED ALTRE ANTICIPAZIONI

 2.01.05  TFR DOVUTO AL PERSONALE CESSATO DAL SERVIZIO 

UPB 2.02 - ONERI COMUNI IN CONTO CAPITALE

 2.02.01 RIMBORSI DI MUTUI

 2.02.02 RIMBORSI DI ANTICIPAZIONI PASSIVE

2.02.03 ESTINZIONE DI DEBITI DIVERSI

UPB 2.03 - ACCANTONAMENTI PER SPESE FUTURE E RIPRISTINO INVESTIMENTI

2.03.01 ACCANTONAMENTI PER SPESE FUTURE E RIPRISTINO INVESTIMENTI

TITOLO III - PARTITE DI GIRO

UPB 3.01 - USCITE PER PARTITE DI GIRO

 3.01.01 USCITE AVENTI LA NATURA DI PARTITE DI GIRO

TOTALE  USCITE PARTITE DI GIRO 

Riepilogo dei titoli

Titolo I
Titolo II
Titolo III

TOTALE GENERALE USCITE

Residui Competenza                    
(Accertamenti)

Cassa                              
(Riscossioni)

CENTRO DI RESPONSABILITA' "SEGRETARIO GENERALE"

ANNO N ANNO N-1

CODICE 
CATEGORIA Denominazione Residui Competenza                    

(Accertamenti)
Cassa                              

(Riscossioni)

�

�

�

�

�

 
 
�
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*Evidenzia le risultanze della gestione delle entrate secondo la stessa struttura del preventivo finanziario gestionale 
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*Evidenzia le risultanze della gestione delle uscite secondo la stessa struttura del preventivo finanziario gestionale 
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1) Proventi e corrispettivi per la produzione delle prestazioni e/o servizi*

2) Variazioni delle rimanenze dei prodotti in corso di lavorazione, semilavorati e 
finiti

3) Variazioni dei lavori in corso su ordinazione

4) Incrementi di immobilizzazioni per lavori interni

5) Altri ricavi e proventi, con separata indicazione dei contributi di competenza 
dell'esercizio

a) salari e stipendi

b) oneri sociali

c) trattamento di fine rapporto

d) trattamento di quiescenza e simili

e) altri costi

a) ammortamento delle immobilizzazioni immateriali

b) ammortamento delle immobilizzazioni materiali

c) altre svalutazioni delle immobilizzazioni

d) svalutazione dei crediti compresi nell'attivo circolante e delle disponibilità 
liquide

C) PROVENTI E ONERI FINANZIARI

a) di crediti iscritti nelle immobilizzazioni

b) di titoli iscritti nelle immobilizzazioni che non costituiscono partecipazioni

c) di titoli iscritti nell'attivo circolante che non costituiscono partecipazioni

d) proventi diversi dai precedenti

17) Interessi e altri oneri finanziari

17-bis) Utili e perdite su cambi

Totale proventi ed oneri finaziari (15 + 16 -17)

Totale Costi (B)

DIFFERENZA TRA VALORE E COSTI DELLA PRODUZIONE (A - B)

15) Proventi da partecipazioni

16) Altri proventi finanziari

7) Per servizi**

8) Per godimento beni di terzi**

9) Per il personale**

10) Ammortamenti e svalutazione

A) VALORE DELLA PRODUZIONE

Totale valore della produzione (A)

B) COSTI DELLA PRODUZIONE

6) Per materie prime, sussidiarie, consumo e merci**

RISULTATI DIFFERENZIALI
N N-1

PARZIALI TOTALI PARZIALI TOTALI
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a) di partecipazioni

b) di immobilizzazioni finanziarie

c) di titoli iscritti nell'attivo circolante

a) di partecipazioni

b) di immobilizzazioni finanziarie

c) di titoli iscritti nell'attivo circolante

* Entrate correnti depurate dei proventi finanziari: lett. C) e dei proventi straordinari (di natura finanziaria): lett. D)

** Uscite correnti depurate degli oneri finaziari: lett. C) e degli oneri straodinari (di natura finanziaria): lett. D)

Imposte dell'esercizio

Avanzo/Disavanzo/Pareggio Economico

22) Sopravvenienze attive ed insussistenze del passivo derivanti dalla 
gestione dei residui

23) Sopravvenienze passive ed insussistenze dell'attivo derivante dalla 
gestione dei residui

Totale delle partite straordinarie

Risultato prima delle imposte ( A - B +/- C +/- D +/- E)

Totale rettifiche di valore

E) PROVENTI E ONERI STRAORDINARI
20) Proventi, con separata indicazione delle plusvalenze da alienazioni i 
cui ricavi non sono iscrivibli al n.5)

21) Oneri straordinari, con separata indicazioni delle minusvalenze da 
alienazioni i cui effetti contabili non sono iscrivibili al n.149

D) RETTIFICHE DI VALORE DI ATTIVITA' FINANZIARIE

18) Rivalutazioni

19) Svalutazioni

N N-1

RISULTATI DIFFERENZIALI
PARZIALI TOTALI PARZIALI TOTALI

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
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anno N anno N-1  + o -

A. RICAVI  -  - 

Variazioni delle rimanenze di prodotti in corso di 
lavorazione, semilavorati e finiti, lavorazioni in corso  -  - 

B. VALORE DELLA PRODUZIONE "TIPICA"  -  -

Consumi di materie prime e servizi esterni  ( - )  ( - )

C. VALORE AGGIUNTO  -  -

Costo del lavoro  ( - )  ( - )

D. MARGINE OPERATIVO LORDO  -  -

Ammortamenti  ( - )  ( - )
Stanziamenti a fondi rischi ed oneri  ( - )  ( - )
Saldo proventi ed oneri diversi  + o -  + o -

E. RISULTATO OPERATIVO  -  -

Proventi ed oneri finanziari  + o -  + o -
Rettifiche di valore di attività finanziarie  + o -  + o -

F. RISULTATO PRIMA DEI COMPONENTI 
STRAORDINARI E DELLE IMPOSTE

 -  -

Proventi  ed oneri straordinari  + o -  + o -

G. RISULTATO PRIMA DELLE IMPOSTE  -  -

Imposte di esercizio  ( - )  ( - )

H. AVANZO/PAREGGIO/DISAVANZO 
ECONOMICO DEL PERIODO

…. …. ….
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ANNO ANNO ANNO ANNO
N N-1 N N-1

I. Fondo di dotazione
II. Riserve obbligatorie e derivanti da leggi
III. Riserve di rivalutazione
IV. Contributi a fondo perduto
V. Contributi per ripiano disavanzi
VI. Riserve statutarie
VII. Altre riserve distintamente indicate
VIII. Avanzi (Disavanzi) economici portati a nuovo

utilizzazione delle opere di ingegno

B) CONTRIBUTI IN CONTO CAPITALE

terzi 1) Per contributi a destinazione vincolata
2) Per contributi indistinti per la gestione
3)Per contributi in natura

C) FONDI PER RISCHI ED ONERI

1) Per trattamento di quiescenza e obblighi simili
2) Per imposte
3) Per altri rischi ed oneri futuri
4) Per ripristino investimenti

1) Partecipazioni in: D) TRATTAMENTO DI FINE RAPPORTO DI 
a) imprese controllate LAVORO SUBORDINATO
b) imprese collegate
c) imprese controllanti E) RESIDUI PASSIVI , con separata indicazione, per 
d) altre imprese ciascuna voce degli importi esigibili oltre l'esercizio
e) altri enti successivo

2) Crediti
a) verso imprese controllate 1) Obbligazioni
b) verso imprese collegate 2) Verso banche
c) verso lo Stato e altri soggetti pubblici 3) Verso altri finanziatori
d) verso altri 4) Acconti

3) Altri titoli 5) Debiti verso fornitori
4) Crediti finanziari diversi 6) Rappresentati da titoli di credito

7) Verso imprese controllate, collegate e controllanti
8) Debiti tributari

Totale immobilizzazioni (B) 9) Debiti verso istituti di previdenza e sicurezza sociale
10) Debiti verso iscritti, soci e terzi per prestazioni dovute
11) Debiti verso lo Stato ed altri soggetti pubblici
12) Debiti diversi

A) CREDDITI VERSO LO STATO ED ALTRI ENTI 

ATTIVITA' PASSIVITA'

A) PATRIMONIO NETTO
PUBBLICI PER LA PARTECIPAZIONE AL 
PATRIMONIO INIZIALE

B) IMMOBILIZZAZIONI

I. Immobilizzazioni Immateriali
1) Costi d'impianto e di ampliamento
2) Costi di ricerca, di sviluppo e di pubblicità
3) Diritti di brevetto industriale e diritti di 

Totale

II. Immobilizzazioni materiali

4) Concessioni, licenze,marchi e diritti simili Totale Patrimonio netto (A)
5) Avviamento 
6) Immolibizzazioni in corso e aconti

Totale contributi in conto capitale (B)
1) Terreni e fabbricati
2) Impianti e macchinari
3) Attrezzature industriali e commerciali

Totale Fondi rischi ed oneri futuri ( C )

III. Immobilizzazioni finanziarie, con separata 
indicazione, per ciascuna voce dei crrediti, degli 
importi esigibili entro l'esercizio successivo

Totale

4) Automezzi e motomezzi
5) Immobilizzazioni in corso e acconti
6) Diritti reali di godimento
7) Altri beni

Totale

Totale Debiti (E)

Totale

7) Manutenzioni straordinarie e migliorie su beni di 

8) Altre
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ANNO ANNO ANNO ANNO
N N-1 N N-1

C) ATTIVO CIRCOLANTE

I. Rimanenze
1) Materie prime, sussidiarie e di consumo
2) Prodotti in corso di lavorazione e semilavorati
3) Lavori in corso
4) Prodotti finiti e merci 
5) Acconti F) RATEI E RISCONTI

1) Ratei passivi
II. Residui attivi, con sepaarata indicazione, per 2) Risconti passivi

ciascuna voce, degli importi esigibili oltre 3) Aggio su prestiti
l'esercizio successivo 4) Riserve tecniche

1) Crediti verso utenti, clienti ecc.
2) Ccrediti verso iscritti, soci e terzi
3) Crediti verso imprese controllate e collegate
4) Crediti verso lo Stato ed altri soggetti pubblici
4-bis) Crediti tributari
5) Crediti verso altri

III. Attività finaziarie che non costituiscono 
immobilizzazioni

1) Partecipazioni in imprese controllate
2) Partecipazion in imprese collegate
3) Altre partecipazioni
4) Altri titoli

IV. Disponiblità liquide
1) Depositi bancari e postali
2) Assegni
3) Denaro e valori in cassa

1) Ratei attivi 
2) Risconti attivi

ATTIVITA' PASSIVITA'

Totale attivo circolante ( C )

D) RATEI E RISCONTI

Totale ratei e risconti (D)

Totale

Totale

Totale

Totale

Totale passivo e nettoTotale attivo

Totale ratei e risconti (F)
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Consistenza della cassa all'inizio dell'esercizio

Riscossioni in c/competenza Euro……………
 in c/residui Euro…………… Euro……………

Pagamenti in c/competenza Euro……………

in c/residui Euro…………… Euro……………

Consistenza della cassa alla fine dell'esercizio

Residui attivi degli esercizi precedenti Euro……………
dell'esercizio Euro…………… Euro……………

Residui passivi degli esercizi precedenti Euro……………
dell'esercizio Euro…………… Euro……………

Avanzo dell'amministrazione alla fine dell'esercizio Euro……………

Disavanzo

L'utilizzazione dell'avanzo di amministrazione per l'esercizio 2005 risulta così prevista:

Parte vincolata
al Trattamento di fine rapporto ………………
ai Fondi per rischi ed oneri ………………
 …………………………………. …………………….

…………………………………. ……………………..
al Fondo ripristino investimenti ………………
per i seguenti altri vincoli ………………

………………………………… ……………………..
………………………………… ……………………..

Totale parte vincolata ………………

Parte disponibile
………………
………………

Parte di cui non si prevede l'utilizzazione nell'esercizio X
………………

Totale Risultato di amministrazione presunto ………………

Totale parte disponibile

…………………………………………………….
………………………………………..
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§ ¨ © § ª § « « ¬ ­ ¬ ® § ¯ § ° ¬§ ¨ © § ª § « « ¬ ­ ¬ ® § ¯ § ° ¬§ ¨ © § ª § « « ¬ ­ ¬ ® § ¯ § ° ¬§ ¨ © § ª § « « ¬ ­ ¬ ® § ¯ § ° ¬ %

­ § ± ¨ § ² § ° ± « § ¬ ¨ ³­ § ± ¨ § ² § ° ± « § ¬ ¨ ³­ § ± ¨ § ² § ° ± « § ¬ ¨ ³­ § ± ¨ § ² § ° ± « § ¬ ¨ ³ %

­ ª ¬ ´ ¬ « § ¬ ¨ ³­ ª ¬ ´ ¬ « § ¬ ¨ ³­ ª ¬ ´ ¬ « § ¬ ¨ ³­ ª ¬ ´ ¬ « § ¬ ¨ ³ %

­ ª ¬ µ ª ± ´ ´ ± « § ¬ ¨ ³­ ª ¬ µ ª ± ´ ´ ± « § ¬ ¨ ³­ ª ¬ µ ª ± ´ ´ ± « § ¬ ¨ ³­ ª ¬ µ ª ± ´ ´ ± « § ¬ ¨ ³ %

² ¶ ¨ « § ¬ ¨ § © §² ¶ ¨ « § ¬ ¨ § © §² ¶ ¨ « § ¬ ¨ § © §² ¶ ¨ « § ¬ ¨ § © §± ´ ´ § ¨ § · ¯ ª ± « § ¬ ¨ ³± ´ ´ § ¨ § · ¯ ª ± « § ¬ ¨ ³± ´ ´ § ¨ § · ¯ ª ± « § ¬ ¨ ³± ´ ´ § ¨ § · ¯ ª ± « § ¬ ¨ ³± ¯ ¯ § ¸ ±± ¯ ¯ § ¸ ±± ¯ ¯ § ¸ ±± ¯ ¯ § ¸ ± %

­ ª ¬ µ ³ ¯ ¯ ± « § ¬ ¨ ³ ³­ ª ¬ µ ³ ¯ ¯ ± « § ¬ ¨ ³ ³­ ª ¬ µ ³ ¯ ¯ ± « § ¬ ¨ ³ ³­ ª ¬ µ ³ ¯ ¯ ± « § ¬ ¨ ³ ³ª ³ ± ® § « « ± « § ¬ ¨ ³ © ³ ® ® ³ª ³ ± ® § « « ± « § ¬ ¨ ³ © ³ ® ® ³ª ³ ± ® § « « ± « § ¬ ¨ ³ © ³ ® ® ³ª ³ ± ® § « « ± « § ¬ ¨ ³ © ³ ® ® ³¬ ­ ³ ª ³ ­ ¬ ª ¯ ¶ ± ® §¬ ­ ³ ª ³ ­ ¬ ª ¯ ¶ ± ® §¬ ­ ³ ª ³ ­ ¬ ª ¯ ¶ ± ® §¬ ­ ³ ª ³ ­ ¬ ª ¯ ¶ ± ® § %

· ³ ° ¶ ª § ¯ ¹· ³ ° ¶ ª § ¯ ¹· ³ ° ¶ ª § ¯ ¹· ³ ° ¶ ª § ¯ ¹ %

· ¶ ­ ­ ¬ ª ¯ ¬ ± ® ® ³· ¶ ­ ­ ¬ ª ¯ ¬ ± ® ® ³· ¶ ­ ­ ¬ ª ¯ ¬ ± ® ® ³· ¶ ­ ­ ¬ ª ¯ ¬ ± ® ® ³± ¯ ¯ § ¸ § ¯ ± º § · ¯ § ¯ ¶ « § ¬ ¨ ± ® §± ¯ ¯ § ¸ § ¯ ± º § · ¯ § ¯ ¶ « § ¬ ¨ ± ® §± ¯ ¯ § ¸ § ¯ ± º § · ¯ § ¯ ¶ « § ¬ ¨ ± ® §± ¯ ¯ § ¸ § ¯ ± º § · ¯ § ¯ ¶ « § ¬ ¨ ± ® §© ³ µ ® § ³ ¨ ¯ §© ³ µ ® § ³ ¨ ¯ §© ³ µ ® § ³ ¨ ¯ §© ³ µ ® § ³ ¨ ¯ § %

» ¼ ½ ¾ ¿ À ¿ Á ¼ Á À ¿ Â Ã ¾ ¾ Ä�¿ Å Æ Ç ¾ Ä È ¿ ¼ Á Ã» ¼ ½ ¾ ¿ À ¿ Á ¼ Á À ¿ Â Ã ¾ ¾ Ä�¿ Å Æ Ç ¾ Ä È ¿ ¼ Á Ã» ¼ ½ ¾ ¿ À ¿ Á ¼ Á À ¿ Â Ã ¾ ¾ Ä�¿ Å Æ Ç ¾ Ä È ¿ ¼ Á Ã» ¼ ½ ¾ ¿ À ¿ Á ¼ Á À ¿ Â Ã ¾ ¾ Ä�¿ Å Æ Ç ¾ Ä È ¿ ¼ Á Ã

¯ ¬ ¯ ± ® ³ ° ¬ · ¯ § © ³ ®¯ ¬ ¯ ± ® ³ ° ¬ · ¯ § © ³ ®¯ ¬ ¯ ± ® ³ ° ¬ · ¯ § © ³ ®¯ ¬ ¯ ± ® ³ ° ¬ · ¯ § © ³ ®° ³ ¨ ¯ ª ¬ © §° ³ ¨ ¯ ª ¬ © §° ³ ¨ ¯ ª ¬ © §° ³ ¨ ¯ ª ¬ © §ª ³ · ­ ¬ ¨ · ± É § ® § ¯ ± ºª ³ · ­ ¬ ¨ · ± É § ® § ¯ ± ºª ³ · ­ ¬ ¨ · ± É § ® § ¯ ± ºª ³ · ­ ¬ ¨ · ± É § ® § ¯ ± º· ³ µ ª ³ ¯ ± ª § ¬ µ ³ ¨ ³ ª ± ® ³· ³ µ ª ³ ¯ ± ª § ¬ µ ³ ¨ ³ ª ± ® ³· ³ µ ª ³ ¯ ± ª § ¬ µ ³ ¨ ³ ª ± ® ³· ³ µ ª ³ ¯ ± ª § ¬ µ ³ ¨ ³ ª ± ® ³

Ê Ë Ì Í Ë Î Ï Ð Ñ ÒÊ Ë Ì Í Ë Î Ï Ð Ñ ÒÊ Ë Ì Í Ë Î Ï Ð Ñ ÒÊ Ë Ì Í Ë Î Ï Ð Ñ ÒË Ó Ð Ô Õ ÒË Ó Ð Ô Õ ÒË Ó Ð Ô Õ ÒË Ó Ð Ô Õ Ò Ê Ë Ì Í Ë Î Ï ÑÊ Ë Ì Í Ë Î Ï ÑÊ Ë Ì Í Ë Î Ï ÑÊ Ë Ì Í Ë Î Ï ÑÖ Ï Ó Ì Ë Õ Ô Ñ ÏÖ Ï Ó Ì Ë Õ Ô Ñ ÏÖ Ï Ó Ì Ë Õ Ô Ñ ÏÖ Ï Ó Ì Ë Õ Ô Ñ Ï Ô × × Ë ÓÔ × × Ë ÓÔ × × Ë ÓÔ × × Ë ÓÍ Ô × Ï Õ Í ÒÍ Ô × Ï Õ Í ÒÍ Ô × Ï Õ Í ÒÍ Ô × Ï Õ Í Ò
Ö Ë Ì Í ÏÖ Ë Ì Í ÏÖ Ë Ì Í ÏÖ Ë Ì Í ÏÊ Ë Ó Ó Ï Í Í Ò Ø ÏÊ Ë Ó Ó Ï Í Í Ò Ø ÏÊ Ë Ó Ó Ï Í Í Ò Ø ÏÊ Ë Ó Ó Ï Í Í Ò Ø ÏÏ Ê Ë × Ö Ï ÕÏ Ê Ë × Ö Ï ÕÏ Ê Ë × Ö Ï ÕÏ Ê Ë × Ö Ï ÕÌ Ô Í Ò Ø Ï Î ÒÌ Ô Í Ò Ø Ï Î ÒÌ Ô Í Ò Ø Ï Î ÒÌ Ô Í Ò Ø Ï Î ÒÏ Õ Í Ó Ô Í ÏÏ Õ Í Ó Ô Í ÏÏ Õ Í Ó Ô Í ÏÏ Õ Í Ó Ô Í Ï
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Ú Û Ü Ý Þ ß�à á Þ Û â ã ß Ü â ä å á æ á Ý ä ç â Û è Þ Û Ý ä Þ á ß�è Û Ü Û Þ ä æ ÛÚ Û Ü Ý Þ ß�à á Þ Û â ã ß Ü â ä å á æ á Ý ä ç â Û è Þ Û Ý ä Þ á ß�è Û Ü Û Þ ä æ ÛÚ Û Ü Ý Þ ß�à á Þ Û â ã ß Ü â ä å á æ á Ý ä ç â Û è Þ Û Ý ä Þ á ß�è Û Ü Û Þ ä æ ÛÚ Û Ü Ý Þ ß�à á Þ Û â ã ß Ü â ä å á æ á Ý ä ç â Û è Þ Û Ý ä Þ á ß�è Û Ü Û Þ ä æ Û

Ë Õ Ï Ó ÒË Õ Ï Ó ÒË Õ Ï Ó ÒË Õ Ï Ó ÒÊ Ë × Ù Õ ÒÊ Ë × Ù Õ ÒÊ Ë × Ù Õ ÒÊ Ë × Ù Õ Ò Í Ë Í Ô Ñ ÏÍ Ë Í Ô Ñ ÏÍ Ë Í Ô Ñ ÏÍ Ë Í Ô Ñ ÏÊ Ë Ì Í ÒÊ Ë Ì Í ÒÊ Ë Ì Í ÒÊ Ë Ì Í ÒêééééÌ Ù Ñ Í Ë Í Ô Ñ ÏÌ Ù Ñ Í Ë Í Ô Ñ ÏÌ Ù Ñ Í Ë Í Ô Ñ ÏÌ Ù Ñ Í Ë Í Ô Ñ ÏÎ Ï Ò Ê Ë Ì Í ÒÎ Ï Ò Ê Ë Ì Í ÒÎ Ï Ò Ê Ë Ì Í ÒÎ Ï Ò Ê Ë Ì Í ÒÔ × × Ë ÓÔ × × Ë ÓÔ × × Ë ÓÔ × × Ë ÓÍ Ô × Ï Õ Í ÒÍ Ô × Ï Õ Í ÒÍ Ô × Ï Õ Í ÒÍ Ô × Ï Õ Í Ò Ö Ó Ï Ì Í ÔÖ Ó Ï Ì Í ÔÖ Ó Ï Ì Í ÔÖ Ó Ï Ì Í Ôë Ò Ë Õ Òë Ò Ë Õ Òë Ò Ë Õ Òë Ò Ë Õ ÒÒ Ì Í Ò Í Ù ë Ò Ë Õ Ô ÑÒ Ì Í Ò Í Ù ë Ò Ë Õ Ô ÑÒ Ì Í Ò Í Ù ë Ò Ë Õ Ô ÑÒ Ì Í Ò Í Ù ë Ò Ë Õ Ô ÑÒÒ ÒÒ
Ì Ï Ó Ø Ò ë Ò Î ÒÌ Ï Ó Ø Ò ë Ò Î ÒÌ Ï Ó Ø Ò ë Ò Î ÒÌ Ï Ó Ø Ò ë Ò Î ÒÖ Ù ì ì Ñ Ò Ê ÔÖ Ù ì ì Ñ Ò Ê ÔÖ Ù ì ì Ñ Ò Ê ÔÖ Ù ì ì Ñ Ò Ê ÔÙ Í Ò Ñ Ò Í Ô íÙ Í Ò Ñ Ò Í Ô íÙ Í Ò Ñ Ò Í Ô íÙ Í Ò Ñ Ò Í Ô í

» ¼ ½ ¾ ¿ À ¿ À ¿ Â Ã ¾ ¾ Ä�¿ Å Æ Ç ¾ Ä È ¿ ¼ Á Ã» ¼ ½ ¾ ¿ À ¿ À ¿ Â Ã ¾ ¾ Ä�¿ Å Æ Ç ¾ Ä È ¿ ¼ Á Ã» ¼ ½ ¾ ¿ À ¿ À ¿ Â Ã ¾ ¾ Ä�¿ Å Æ Ç ¾ Ä È ¿ ¼ Á Ã» ¼ ½ ¾ ¿ À ¿ À ¿ Â Ã ¾ ¾ Ä�¿ Å Æ Ç ¾ Ä È ¿ ¼ Á Ãì Ï Õ Ò Î Òì Ï Õ Ò Î Òì Ï Õ Ò Î Òì Ï Õ Ò Î ÒÊ Ë Õ Ì Ù × Ë ÏÊ Ë Õ Ì Ù × Ë ÏÊ Ë Õ Ì Ù × Ë ÏÊ Ë Õ Ì Ù × Ë ÏÖ Ó Ï Ì Í ÔÖ Ó Ï Ì Í ÔÖ Ó Ï Ì Í ÔÖ Ó Ï Ì Í Ôë Ò Ë Õ Ò Î Òë Ò Ë Õ Ò Î Òë Ò Ë Õ Ò Î Òë Ò Ë Õ Ò Î ÒÌ Ï Ó Ø Ò ë ÒÌ Ï Ó Ø Ò ë ÒÌ Ï Ó Ø Ò ë ÒÌ Ï Ó Ø Ò ë ÒMISSIONI 
ISTITUZIONALI

COSTI 
PER NATURA
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57;6460257-57;6460257-57;6460257-57;6460257-7<�8&<�1&. -/. 9<�8&<�1&. -/. 9<�8&<�1&. -/. 9<�8&<�1&. -/. 9V.. ..346;65�97;687-/5�0�f7.3970�h6-/046;65�97;687-/5�0�f7.3970�h6-/046;65�97;687-/5�0�f7.3970�h6-/046;65�97;687-/5�0�f7.3970�h6-/0
 �
��� ¾ »3É É Á  Á Ä »�! Á Æ ¼V¿EÂ7¿ Ã�"7»VÇ ½ Ã »

î ï9ð ñ ò ó ò ó ò ô õ ñ ñ ö�ö ñ ñ ô ò ÷ ø ù ò ï9ú õî ï9ð ñ ò ó ò ó ò ô õ ñ ñ ö�ö ñ ñ ô ò ÷ ø ù ò ï9ú õî ï9ð ñ ò ó ò ó ò ô õ ñ ñ ö�ö ñ ñ ô ò ÷ ø ù ò ï9ú õî ï9ð ñ ò ó ò ó ò ô õ ñ ñ ö�ö ñ ñ ô ò ÷ ø ù ò ï9ú õ
î ï ð ñ ï�ó õ û9ü ò ï9ô û ö ú ò ý
þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�ÿþ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�ÿî ï ð ñ ï�ó õ ü�� õ ô ð ï9ú ö ü õ ý
þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�ÿþ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�ÿ÷ õ ú ò ó ò î ï9ú ð ø � ï õ�� ô õ ð ñ ö ù ò ï9ú ò ó ò ð õ ô � ò ù ò ý
þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�ÿ
þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�ÿï9ú õ ô ò î ï���ø ú ò ý
þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�ÿþ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�ÿö ���9ï9ô ñ ö ��õ ú ñ ò ý
þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�ÿ
î ï9ð ñ ò ó ò ú ï�ú�ó ò ô õ ñ ñ ö�ö ñ ñ ô ò ÷ ø ù ò ï9ú õî ï9ð ñ ò ó ò ú ï�ú�ó ò ô õ ñ ñ ö�ö ñ ñ ô ò ÷ ø ù ò ï9ú õî ï9ð ñ ò ó ò ú ï�ú�ó ò ô õ ñ ñ ö�ö ñ ñ ô ò ÷ ø ù ò ï9ú õî ï9ð ñ ò ó ò ú ï�ú�ó ò ô õ ñ ñ ö�ö ñ ñ ô ò ÷ ø ù ò ï9ú õ
� ô õ ð ñ ö ù ò ï9ú ò ò ð ñ ò ñ ø ù ò ï9ú ö ü ò ý
þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�ÿ
þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�ÿð õ ô � ò ù ò ó ò � ø ÷ ÷ ü ò î ö�ø ñ ò ü ò ñ ö � ý
þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�ÿ
þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�ÿ
� ï ð ñ õ�î ï9ô ô õ ñ ñ ò � õ�õ�î ï���� õ ú ð ö ñ ò � õ�ó ò õ ú ñ ô ö ñ õ ý
þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�ÿþ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�ÿï9ú õ ô ò î ï���ø ú ò ý
þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�ÿþ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�ÿö î î ö ú ñ ï9ú ö ��õ ú ñ ò ý
þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�ÿþ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�ÿö ���9ï9ô ñ ö ��õ ú ñ ò ý
þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�ÿþ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�ÿ
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ñ ï ñ ö9ü õ�î ï9ð ñ ò ó õ ü�î õ ú ñ ô ï ó ò î ï ð ñ ïñ ï ñ ö9ü õ�î ï9ð ñ ò ó õ ü�î õ ú ñ ô ï ó ò î ï ð ñ ïñ ï ñ ö9ü õ�î ï9ð ñ ò ó õ ü�î õ ú ñ ô ï ó ò î ï ð ñ ïñ ï ñ ö9ü õ�î ï9ð ñ ò ó õ ü�î õ ú ñ ô ï ó ò î ï ð ñ ï � � � ý

î õ ú ñ ô ï ó ò î ï ð ñ ï þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�ÿî õ ú ñ ô ï ó ò î ï ð ñ ï þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�ÿî õ ú ñ ô ï ó ò î ï ð ñ ï þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�ÿî õ ú ñ ô ï ó ò î ï ð ñ ï þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�þ�ÿ

� � � � � � � �  ! " � �� � � � � � � �  ! " � �� � � � � � � �  ! " � �� � � � � � � �  ! " � �

ñ ï ñ ö ü õ�÷ ø ó û9õ ñ ò # $ % & ' # ( )
*
+ " , � � � - , !/. ! , 0 !  � � � . �*
+ " , � � � - , !/. ! , 0 !  � � � . �*
+ " , � � � - , !/. ! , 0 !  � � � . �*
+ " , � � � - , !/. ! , 0 !  � � � . �

1 ! + � �  + - 2 � , � � 31 ! + � �  + - 2 � , � � 31 ! + � �  + - 2 � , � � 31 ! + � �  + - 2 � , � � 3

�



�������� ����
���� �����������	�����
�����
������

�
� � z

2. Classificazione per Finalità
�

4 5 6 4 7 4 8 8 9 : 9 ; 4 < 4 = 94 5 6 4 7 4 8 8 9 : 9 ; 4 < 4 = 94 5 6 4 7 4 8 8 9 : 9 ; 4 < 4 = 94 5 6 4 7 4 8 8 9 : 9 ; 4 < 4 = 9 % % % % % % % % % % %

: 4 > 5 4 ? 4 = > 8 4 9 5 @: 4 > 5 4 ? 4 = > 8 4 9 5 @: 4 > 5 4 ? 4 = > 8 4 9 5 @: 4 > 5 4 ? 4 = > 8 4 9 5 @ % % % % % % % % % % %

: 7 9 A 9 8 4 9 5 @: 7 9 A 9 8 4 9 5 @: 7 9 A 9 8 4 9 5 @: 7 9 A 9 8 4 9 5 @ % % % % % % % % % % %

: 7 9 B 7 > A A > 8 4 9 5 @: 7 9 B 7 > A A > 8 4 9 5 @: 7 9 B 7 > A A > 8 4 9 5 @: 7 9 B 7 > A A > 8 4 9 5 @ % % % % % % % % % % %

? C 5 8 4 9 5 4 6 4? C 5 8 4 9 5 4 6 4? C 5 8 4 9 5 4 6 4? C 5 8 4 9 5 4 6 4
> A A 4 5 4 D < 7 > 8 4 9 5 @> A A 4 5 4 D < 7 > 8 4 9 5 @> A A 4 5 4 D < 7 > 8 4 9 5 @> A A 4 5 4 D < 7 > 8 4 9 5 @
> < < 4 E >> < < 4 E >> < < 4 E >> < < 4 E > % % % % % % % % % % %

: 7 9 B @ < < > 8 4 9 5 @ @: 7 9 B @ < < > 8 4 9 5 @ @: 7 9 B @ < < > 8 4 9 5 @ @: 7 9 B @ < < > 8 4 9 5 @ @
7 @ > ; 4 8 8 > 8 4 9 5 @ 6 @ ; ; @7 @ > ; 4 8 8 > 8 4 9 5 @ 6 @ ; ; @7 @ > ; 4 8 8 > 8 4 9 5 @ 6 @ ; ; @7 @ > ; 4 8 8 > 8 4 9 5 @ 6 @ ; ; @
9 : @ 7 @ : 9 7 < C > ; 49 : @ 7 @ : 9 7 < C > ; 49 : @ 7 @ : 9 7 < C > ; 49 : @ 7 @ : 9 7 < C > ; 4 % % % % % % % % % % %

D @ = C 7 4 < FD @ = C 7 4 < FD @ = C 7 4 < FD @ = C 7 4 < F % % % % % % % % % % %

D C : : 9 7 < 9 > ; ; @D C : : 9 7 < 9 > ; ; @D C : : 9 7 < 9 > ; ; @D C : : 9 7 < 9 > ; ; @
> < < 4 E 4 < > G> < < 4 E 4 < > G> < < 4 E 4 < > G> < < 4 E 4 < > G
4 D < 4 < C 8 4 9 5 > ; 4 6 @ B ; 44 D < 4 < C 8 4 9 5 > ; 4 6 @ B ; 44 D < 4 < C 8 4 9 5 > ; 4 6 @ B ; 44 D < 4 < C 8 4 9 5 > ; 4 6 @ B ; 4
@ 5 < 4@ 5 < 4@ 5 < 4@ 5 < 4

% % % % % % % % % % %

H I J K L M�N O H M P K M�Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q QH I J K L M�N O H M P K M�Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q QH I J K L M�N O H M P K M�Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q QH I J K L M�N O H M P K M�Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q

R S T U V W V X S X W V Y Z U U [�V \ ] ^ U [ _ V S X ZR S T U V W V X S X W V Y Z U U [�V \ ] ^ U [ _ V S X ZR S T U V W V X S X W V Y Z U U [�V \ ] ^ U [ _ V S X ZR S T U V W V X S X W V Y Z U U [�V \ ] ^ U [ _ V S X Z

` D C ;` D C ;` D C ;` D C ;
< 9 < >< 9 < >< 9 < >< 9 < >
; @ 6 @ ;; @ 6 @ ;; @ 6 @ ;; @ 6 @ ;
= 6 7= 6 7= 6 7= 6 7

D @ 7 E 4D @ 7 E 4D @ 7 E 4D @ 7 E 4
8 4 6 48 4 6 48 4 6 48 4 6 4
: C a a ; 4 =: C a a ; 4 =: C a a ; 4 =: C a a ; 4 =
> C < 4 ; 4 <> C < 4 ; 4 <> C < 4 ; 4 <> C < 4 ; 4 <

À

: 9 D < @: 9 D < @: 9 D < @: 9 D < @
= 9 7 7 @ < <= 9 7 7 @ < <= 9 7 7 @ < <= 9 7 7 @ < <
4 E @ @4 E @ @4 E @ @4 E @ @
= 9 A : @ 5= 9 A : @ 5= 9 A : @ 5= 9 A : @ 5
D > < 4 E @ 6 4D > < 4 E @ 6 4D > < 4 E @ 6 4D > < 4 E @ 6 4
@ 5 < 7 > < @@ 5 < 7 > < @@ 5 < 7 > < @@ 5 < 7 > < @

9 5 @ 7 49 5 @ 7 49 5 @ 7 49 5 @ 7 4
= 9 A C= 9 A C= 9 A C= 9 A C
5 45 45 45 4

` D C ;` D C ;` D C ;` D C ;
< 9 < >< 9 < >< 9 < >< 9 < >
; @ 6 @ ;; @ 6 @ ;; @ 6 @ ;; @ 6 @ ;
= 6 7= 6 7= 6 7= 6 7

` D C ;` D C ;` D C ;` D C ;
< 9 < >< 9 < >< 9 < >< 9 < >
; @ 6 @ ;; @ 6 @ ;; @ 6 @ ;; @ 6 @ ;
= 6 7= 6 7= 6 7= 6 7

> = = > 5 <> = = > 5 <> = = > 5 <> = = > 5 <
9 5 >9 5 >9 5 >9 5 >
A @ 5 < 4A @ 5 < 4A @ 5 < 4A @ 5 < 4

` D C ;` D C ;` D C ;` D C ;
< 9 < >< 9 < >< 9 < >< 9 < >
; @ 6 @ ;; @ 6 @ ;; @ 6 @ ;; @ 6 @ ;
= 6 7= 6 7= 6 7= 6 7

` D C ;` D C ;` D C ;` D C ;
< 9 < >< 9 < >< 9 < >< 9 < >
; @ 6 @ ;; @ 6 @ ;; @ 6 @ ;; @ 6 @ ;
= 6 7= 6 7= 6 7= 6 7

` D C ;` D C ;` D C ;` D C ;
< 9 < >< 9 < >< 9 < >< 9 < >
; @ 6 @ ;; @ 6 @ ;; @ 6 @ ;; @ 6 @ ;
= 6 7= 6 7= 6 7= 6 7

` D C ;` D C ;` D C ;` D C ;
< 9 < >< 9 < >< 9 < >< 9 < >
; @ 6 @ ;; @ 6 @ ;; @ 6 @ ;; @ 6 @ ;
= 6 7= 6 7= 6 7= 6 7

` D C ;` D C ;` D C ;` D C ;
< 9 < >< 9 < >< 9 < >< 9 < >
; @ 6 @ ;; @ 6 @ ;; @ 6 @ ;; @ 6 @ ;
= 6 7= 6 7= 6 7= 6 7

` D C ;` D C ;` D C ;` D C ;
< 9 < >< 9 < >< 9 < >< 9 < >
; @ 6 @ ;; @ 6 @ ;; @ 6 @ ;; @ 6 @ ;
= 6 7= 6 7= 6 7= 6 7

: 7 @ D < > 8: 7 @ D < > 8: 7 @ D < > 8: 7 @ D < > 8
4 9 5 44 9 5 44 9 5 44 9 5 4
4 D < 4 < C4 D < 4 < C4 D < 4 < C4 D < 4 < C
8 4 9 5 >8 4 9 5 >8 4 9 5 >8 4 9 5 >
; 4; 4; 4; 4

R S T U V W V W V Y Z U U [�V \ ] ^ U [ _ V S X ZR S T U V W V W V Y Z U U [�V \ ] ^ U [ _ V S X ZR S T U V W V W V Y Z U U [�V \ ] ^ U [ _ V S X ZR S T U V W V W V Y Z U U [�V \ ] ^ U [ _ V S X Z

= 9 D < 9= 9 D < 9= 9 D < 9= 9 D < 9
6 @ B ; 46 @ B ; 46 @ B ; 46 @ B ; 4
9 7 B >9 7 B >9 7 B >9 7 B >
5 45 45 45 4

= 9 D < 9= 9 D < 9= 9 D < 9= 9 D < 9
6 @ ;6 @ ;6 @ ;6 @ ;
: @ 7 D 9 5: @ 7 D 9 5: @ 7 D 9 5: @ 7 D 9 5
> ; @> ; @> ; @> ; @

a @ 5 4 6 4a @ 5 4 6 4a @ 5 4 6 4a @ 5 4 6 4
= 9 5 D C A= 9 5 D C A= 9 5 D C A= 9 5 D C A
9 @9 @9 @9 @
: 7 @ D < > 8: 7 @ D < > 8: 7 @ D < > 8: 7 @ D < > 8
4 9 5 4 6 44 9 5 4 6 44 9 5 4 6 44 9 5 4 6 4
D @ 7 E 4D @ 7 E 4D @ 7 E 4D @ 7 E 4
8 48 48 48 4

9 5 @ 7 49 5 @ 7 49 5 @ 7 49 5 @ 7 4
= 9 A C= 9 A C= 9 A C= 9 A C
5 45 45 45 4

> A A 9 7 <> A A 9 7 <> A A 9 7 <> A A 9 7 <
>> >>
A @ 5 < 4A @ 5 < 4A @ 5 < 4A @ 5 < 4

< 9 < >< 9 < >< 9 < >< 9 < >
; @; @; @; @

` D C ;` D C ;` D C ;` D C ;
< 9 < >< 9 < >< 9 < >< 9 < >
; @ 6 @ ;; @ 6 @ ;; @ 6 @ ;; @ 6 @ ;
= 6 7= 6 7= 6 7= 6 7

` D C ;` D C ;` D C ;` D C ;
< 9 < >< 9 < >< 9 < >< 9 < >
; @ 6 @ ;; @ 6 @ ;; @ 6 @ ;; @ 6 @ ;
= 6 7= 6 7= 6 7= 6 7

b c b d e f g c h b ib c b d e f g c h b ib c b d e f g c h b ib c b d e f g c h b i
j f e g f k b l c j ij f e g f k b l c j ij f e g f k b l c j ij f e g f k b l c j i
g c h b cg c h b cg c h b cg c h b c

MISSIONI 
ISTITUZIONALI

COSTI 
PER 
NATURA
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