
���������	�
��
�
�


��
��
�
���	���
���	���������











����������	
���
�����










����������	�

�����

��	
���������	
�

���


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


�	������
�
���	��




















��������	�
����	��





























����������	��


�
���
���
����	��������




������������



���	�������








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

�#�$�%&% !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!"" 

������	�
��

���	����

�
�
���	��
�
�����
� 
'!'��
#(��)*+,-�./0% !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! ' 

'!���
#(1��*����$)�2% �3#�+�4- !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! 5 

'!5��
#(���$)�6��7���#(���$)!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! � 

'!5!'��
#(���$)!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! � 

'!5!����7���#(���$)!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! 8 

'!���	�+1)2����+,9�4)�),2%�+02+,9 !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!'� 

'!�!'��
#:+,9�02�+4#$)!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!'� 

'!�!����#2#(�����+,9��2�+4#$) !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!'' 

'!�!�!'�����4�32(0%�!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!'' 

'!�!�!����#�1�,�)0$) !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!'� 

'!�!�!5�����)0$) !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!'; 

'!�!�!���<:#1�+ !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!'; 

'!=��3+*):#+),-��7�����$) !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!'8 

'!;��7��4%1+,/ �0>:.-,# !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!'? 

'!8��:.�@3+:# �7�)02%�+�2%2# � !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!�� 

'!8!'���%.>01+),9�02�+4#$)�!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!�� 

'!8!���+,�:�1+,/ �A�)02%�+�2%2# �!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!�' 

'!B�C>0+,��3#�+D9���: !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!�5 

������	�
��

���������	
�

��
�
�����	��
������ 
�!'��+0)�(�-!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!�= 

�!��A+)7+,)0$)�#3$�>0% �1).%1)2+,@:�1�:2/�(: !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!�= 

�!5��/.�7�+�#3$�>0% �1).%1)2+,@:�1�:2/�(: !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!�8 

�!���/.�7� �2(:�3#3#�)01/:(:�02�+4#$(:�,)+�3#3#�)01/:(:�7+)*��@:!!!!!!!!!!!!!!!!!!!!!!!!!!!!�B 

�!�!'�
#:+,9�02�+4#$)� !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!�B 

�!�!��A%1+�>��$)�3�/�1)2� � !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!�? 

�!�!5�A�1+,/ ��E�+),/ �,)+�)�4+,/ �0>:.-,# �!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!5� 

�!�!���)0+,/ �#F+0@0#+ �!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!5' 

������	�
��

�	���	�	�

��������
��� 
5!'���>:�32+,-�3#�+��)*-�2�>�3����911)2� �GHIJK�LMN!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!5� 

5!�����,@7+,) �1#2)*��@:�OH"PQRSEP�TOUVW!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!5= 

5!5���297+)�#*)�1��- �2�>�3����911)2� �OUV !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!5; 

5!5!'���3+���-�2% �3#�+�4- !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!5;�



� ""�

5!5!���
#:+,/ �3)�91#2��+�1�:2/��> !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!5? 

5!5!5����+),/ �0>:.-,# !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!5? 

5!5!����)�91#2��+�#F+0@0#(:!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!�5 

5!5!=����4+,/ �0>:.-,# !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!�� 

5!5!;��A%1+�>��$)�,):9D�> !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!�= 

5!5!8���,2/�#0%�2�>�3����911)2� �,)+�D).1�:�1%0%�2�>�1�:2/��> !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!�= 

������	�
��

������������
���������	
�
� 
�!'���,2$1%0%�3)��X0) �,)+�3��D�#&%�1#���:2+,- �,)2902)0% !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!=� 

�!'!'���,2$1%0%�3)��X0) �,)2902)0% �T�,2@D�+� �����W !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!=� 

�!'!������D�#&%�1#���:2+,- �,)2902)0% �T�,2@D�+� ���'�W !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!=5 

�!���A+3�)0+)01� �3)��4@:�9:2�%0% !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!=� 

�!5���+0)�(�-��X3�>!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!=; 

�!5!'���+0)�(�-��X3�>�02%�./0%�� !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!=; 

�!5!����+0)�(�-��X3�>�02%�./0%��!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!=B 

������	�
��

������������                                                                                  !" 
�#$%#&'()*+)                                                                                                             !� 
������
��
�                                                                                                            !� 
������
��
�                                                                                                            ," 



� "�

��������


�


� 3)��X0)� #��)0$)� #,3�:-.%,#� 02)� 3�)$0+)� 2�>� 1#2)32>4+),�X�

3����911)2� � 03�>7@:� #+7$,#>0% � YZ�#�4� � ��+�2%2) � ,)+� A+)4#$�+0%�

�#�+D9���:2� [� 2�>� 21-1)2� � �%4):+,@:� �#�+D9���:2� � 2�>� ���>2#4:#$�>�

	�-2% ��>3��2%:�#3$D�#&%�2�>��:)3�%�(2-�	).%�%2-�2�>�21-1)2� �,!�
#@��+�>�

	)�)2\9!�

�>4)�+02@�.#�19� 2�:�,!�	)�)2\9��+)� 2%:� 0>:#4-�,)+� 9�+02%� 0>:#��)0$)��

2%:� ,).�7-�%0%�� 2+ � 3��X2+1# � 0>1D�>�/ � 2�>� ,)+� 2%:� ):.�@3+:%� ,)+� *+�+,-�

0>13#�+*��9� 2�>� )3/:):2$� 1�>� ,)29� 2%� 7+9�,#+)� #,3�:%0% � 2% � 7+3�(1)2+,- �

#��)0$) � )��9� ,)+� ,).]� ��%� 2%:� 3)��>0$)� 1�>� 02�� 1#2)32>4+),�� 3����)11)�

03�>7@:!�

�*#$�(�#3$0% �:)�#>4)�+02-0(�2%:�1#2)7+7),2��+,-�#�#>:-2�+)�,!��)�$)�

�)3)7�3�X��>� �+)� 2%:� 3��X2+1%� D�-.#+9� 2% � 0#� ./1)2)� ,)2):�%0% � 2�>�

>3����+02+,�X�3),/2�>�GHIJK�LMN�,).@ �,)+�2�>�#3+02%1�:+,�X�):2+,#+1/:�>�2% �

#��)0$) !�

�>4)�+02@� #3$0% � 2�:� ,!� 	@02)� ��\+:9,%�� �#(����� 2% � A+#X.>:0% �

���#$(:��#�2+@0#(:�,)+��792+:(:����(:��):$(:��+)�2%:�3)��4-�2�>�)3)�)$2%2�>�

D+D�+���)*+,�X�>�+,�X��+)�2%:�#,3�:%0%�2% �7+3�(1)2+,- �#��)0$) !�



� ""�

���	�
-



�


� 3)��X0)� 7+3�(1)2+,-� #��)0$)� )*��9� 02%� 1#�/2%� 2% � ,$:%0% � 2�>�

>3��#+�>�:#��X�,)+�2% �1#2)*��9 ��X3(:�02��>3/7)*� �02�:�>3��#+��>7��*��/)�

2% �#>�X2#�% �3#�+�4- �2�>�	��3�>�	+0091�>!�
�1�:2#��3�$%0%�2% �,$:%0% �2�>�

>3��#+�>�:#��X�02%:�3#�+�4-��$:#2)+�1#�2%�D�-.#+)�2�>�3����911)2� �GHIJK�LMN�

,)+�2%�4�-0%�2�>�2�+07+902)2�>�1�:2/��>���- �>3��#+(:�>792(:�,)+�1#2)*��9 �

�X3(:�OUV�TOH"PQRSEP�UH P̂K_EHS�VE`RW!�

��4+,9� �$:#2)+� 3#�+��)*-� 2% � 3#�+�4- � 1#�/2% � 1#� 3)�9.#0%�

�#(��)*+,@:�� �#(���+,@:�� >7�����+,@:�� ,�+1)2����+,@:� ,)+� 7%1���)*+,@:�

02�+4#$(:��,).@ �7$:#2)+� ,)+� 1$)� �#:+,-�#+,�:)� 2�>�*>0+,�X� 3#�+D9���:2� � 2% �

3#�+�4- !�

�2%� 0>:/4#+)� �$:#2)+� ):)*��9� 02+ � 1#.�7�> � 1�:2#��3�$%0% � >3��#+(:�

>792(:� ,)+� #+7+,�2#�)� 02+ � 1#.�7�> � 2(:� 3#3#�)01/:(:� 02�+4#$(:� ,)+� 2(:�

3#3#�)01/:(:� 7+)*��@:� 2+ � �3�$# � 4�%0+1�3�+#$� 2�� )�+.1%2+,�� 1�:2/��� OUV!�

�,���>.�X:� 3�%��*��$# � 04#2+,/ � 1#� 2%�7+)4#$�+0%� 2�>� 1�:2/��>� OUV��,)+� 2(:�

)3)�)$2%2(:��+)�2%:�#,2/�#0%�2�>�3����911)2� �7#7�1/:(:�3�>�#+0-4.%,):�0#�

)>2�!��

�#29�2%:�D).1�:�1%0%�2�>�1�:2/��>�3)��>0+9\�:2)+�2)�)3�2#�/01)2)�2% �

1�:2#��3�$%0% � �+)� 2%:� 3)��X0)� ,)+� 1#���:2+,-� ,)2902)0%�� >3�� 3�)�1)2+,/ �

0>:.-,# �,)+�1#�D90%�7+9*��)�0#:9�+)��3( ���7+3�)0+)01� �2(:�):2�-0#(:�,)+�%�

#+0)�(�-��X3�>�0#�#3+�#�1/:# �./0#+ �2�>�>7��*��/)!�

�>13#�)01)2+,9�� %� ,)2902)0%� 2�>� >7��*��/)� ,�$:#2)+� ,)�-�� 4(�$ �

3��D�-1)2)�>3#�9:2�%0% �,)+�>*)�1X�+:0% !�



� '�

������	�
�


���	����

�
�
���	��
�
�����
�





� �

�./'()*#01
2345


�


�#>�X2#�%�3#�+�4-�2�>�	��3�>�	+0091�>�,)2)�)1D9:#+� 2���A�9,���2% �

	�-2% ��,)+�D�$0,#2)+�7>2+,9�,)+�0#�)3�02)0%�5��4�1!�3#�$3�>�)3��2%:�3��%�2(:�

�):$(:!�A+�+,%2+,9�%�3#�+�4-�>39�#2)+�02����1���):$(:�6��3)�4$)�	+0091�>�,)+�

3#�+�)1D9:#+�2��A-1��	+0091�>�,)+�2��A-1���%.X1:% !��

�

�

�617)
� ���A��>*��+,-�*(2���)*$)�2% �	�-2% �

�

�� ,��3� � 	+0091�>� ):�+,2� � 3�� � D���9� /4#+� /,2)0%� 8��� 2#2�)�(:+,9�

1$�+)� ,)+� 3#�+�)1D9:#+� �=� 3#�$3�>� 4�1!� ),):�:+02(:� ),2@:� 1#� 4#�0�:-0�> �

,��3�> �,)+���1�> !��2%�1��*����+,-�7+)1��*(0%�2% �)11�4)�+,@7�> �3)�)�$) �

0>:/D)�):�#329�4#$1)���+��+��3�$�+�7+)04$\�>:�2%:�#:7�4@�)�,)+�,)2)�-��>:�02%�

.9�)00)!�


�3)�)�+),-�,(1�3��%�2% �	+0091�>�T5!��=�,)2�$,�> W��%�7>2+,�2#�%�2% �

	�-2% �� )3�2#�#$� 2��7+�+,%2+,�� 3:#>1)2+,��,)+� �+,�:�1+,��,/:2��� 2% � 3#�+�4- !�

Z:)� 9���� 3)�)�+),�� �+,+02+,�� 0X:���� )3�2#�#$� �� �+,+01� � 2(:� ��3%�$(:!�

��2+�2#�)�2% �3)�)�$) �,)+� 2�>�#.:+,�X��7+,�X�9F�:)�):)32X00�:2)+��+��+,+01�$�

2�>�A�)3):+9��C)�#�+):@:��	)��>7+):@:�,)+�	)�#��+):@:��#:@�)>2� �7+/�4#2)+�

)3��2�> ��+,+01�X �2% �
�)1D�X0) �,)+�2�>���)29:�>!�

�)�),2%�+02+,-�#�,)2902)0%� 2% � 3)�)�$) � 	+0091�>� #$:)+� 2�� �+19:+� 2�>�

	)D��:%0$�>��3�>�0>:7/#+�91#0)�2%:�	�-2%�1#�2%:��#��3�::%0��,)+�/11#0)�1#�

2%:�>3���+3%����97)!�

TY�#�/2%� )3�4/2#>0% � 	��3�>� 	+0091�>[�� �#�+*/�#+)� 	�-2% �� A+#X.>:0%�

�>2�7+�$,%0% �,)+�A+�$,%0% ��):$(:��A-1� �	+0091�>W�



� ��

�

�8(95:
� ����9�2% �2% �3#�+�4- �1#�/2% �



� 5�

� �

�./7&(*&%&'+)
95:
;.(#&61:






� �#(1��*����$)� 2% � 3#�+�4- � 1#�/2% �/4#+�7+)1��*(.#$�,>�$( � )3�� 2%�

�%F+�#:-� 2#,2�:+,-!� �1*):$\�:2)+� �-�1)2)� 2)� �3�$)� #$:)+� )3�2/�#01)� 2(:�

:#�2#,2�:+,@:� ,+:-0#(:� 3�>� /3�%F):� 2%:� 3#�+�4-� ,)29� 2%:� 3#�$�7�� 2�>�

�#+�,)$:�>� ,)+� ��#+�,)$:�>�� ,)+� 3�>� 7+)1��*(0):� 2�:� 1),��1��*����+,��

4)�),2-�)� 2% � 3#�+�4- !� 
� �#32�1#�/02#�%� 1��*����+,-� 2% � >*-� /4#+�

7+)1��*(.#$� )3�� 2+ � 7+)7+,)0$# � 2% � 7+9D�(0% � ,)+� 2% � )3�09.�(0% � 2(:�

3#2�(192(:!��


� 0%1#�+:-�#+,�:)� 2�>� ):9��>*�>� 2% � 3#�+�4- � �*#$�#2)+�#,2� � )3�� 2+ �

3)�)39:(��#(1��*����+,/ �0>:.-,# �,)+�02%��#(���+,-�0X02)0%�2�>�#79*�> !�

Z20+� 02+ � \@:# � 2(:� )0D#02��+.+,@:� 04%1)2+01@:� #3+,�)2#$� ,>�$( � 2�� 2�)4X�

):9��>*���#:@�02+ �\@:# �2(:�C>��+2@:�6��)�)\+2@:�2��):9��>*��#$:)+�%3+�2#���

,)+� %� 7+9D�(0%�/4#+� 3��4(�-0#+� 0#� D9.� !� �2+ � \@:# � 2(:� :#�2#�(:� +\%192(:�

#3+,�)2#$�2��4)�),2%�+02+,���1)���):9��>*�!��


#:+,9�� %� 3#�+�4-� 13��#$� :)� 4(�+02#$� 0#� 2�#+ � 1��*����+,/ � \@:# �� �+�

�3�$# �,).��$\�:2)+�)3��2%:�2+1-�2�>�>&�1/2��>!��>2/ �#$:)+��

�

��#+:-�\@:%��

	)2)�)1D9:#+� 2�� :�2+�� 21-1)� 2% � 3#�+�4- � �3�>� D�$0,#2)+� 1/�� � 2�>� ��#+:�X�

��,�>� 2(:� �#>,@:� ��/(:� ,).@ � #3$0% � ,)+� 2�� ��#+:�� 21-1)� 2�>� ),�(2%�$�>�


�)1D�X0)!��)�)3��>2)�>&�1#2�)�3)$�:�>:�2+1/ �1#�)�X2#�# �2�>�a���b!��2%�

\@:%�)>2-�#1*):$\�:2)+�3���/ �D�>:�,��*/ �,)+�4)�)7�@0#+ !�

�


1+��#+:-�\@:%��

	)2)�)1D9:#+� ,>�$( � 2)� ,#:2�+,9� 21-1)2)� 2% � 3#�+�4- !� 
� 1#29D)0%� )3�� 2%:�

��#+:-�02%:�%1+��#+:-�\@:%��$:#2)+�04#2+,9�)3�2�1)��1/0(�32(2+,@:��%�192(:!�

�)�)3��>2)�>&�1#2�)�,>1)$:�:2)+�)3��a����/( �a���b�3#�$3�>!����):9��>*��

0#�)>2-�2%�\@:%�#$:)+�04#2+,9�%3+�2#��!�

�

�)1%�-�\@:%��

	)2)�)1D9:#+� ��%� 2%:� /,2)0%� )3�� 2%:� ),2-� T>&�1#2��� a�W� /( � 2�� )3��>2��

>&�1#2���a���b!��#�+�)1D9:�:2)+��+�3)�9,2+# �3#�+�4/ �2% �D��#+) �,)+�7>2+,- �

3�#>�9 �2% �3#�+�4- �1#�/2% ��,)+�0>�,#,�+1/:)���+�3)�).)�900+# �3#�+�4/ �2�>�

	��3�>� 	+0091�>� ,)+� 2�>� ��1�>� �+D97+)�� ,).@ � #3$0% � ,)+� ��+01/:)� 3#7+:9�

3)�)3�291+)� 21-1)2)!� �+�,�$0#+ �#$:)+� �1)�/ � T,�$0#+ � �c=dW!� 
� 3)�9,2+)� )>2-�

\@:%�#$:)+�04#7�:�#3$3#7%�,)+�/4#+�3�92� �'eb!��



� ��

� �

�./%&'+)
<
�=(&'./%&'+)


�

'!5!'��
#(���$)�


� 	�-2%� D�$0,#2)+� 02�� :�2+�� ,�97�� 2�>� )�3+,�X� ����#:�X �� 02�� 21-1)�

�3�>� �� 9F�:) � 2% � 32X4(0% � 7/:� ),���>.#$� 2%� 7+#X.>:0%� 2(:� ���%:$7(:�

���0#+�@:�T��Ac���W��)��9�7+#.X:0#+ �A�Ac����02%�7>2+,-�	�-2%��,)+�Ac��02%:�

):)2��+,-�	�-2%!��3$0% �D�$0,#2)+�39:(�02%:�,)13-�2�>� ���%:+,�X�2�F�>��3�>�

#,2#$:#2)+�)3��2%�7>2+,-�%3#+�(2+,-����97)��2%�A>2+,-��#��3�::%0���2)�	X.%�)��

2%:� 	�-2%�� 2%:� 	9�3).�� 1/4�+�,)+� 2%� ��7�!� �2%:�#F(2#�+,-� 3�#>�9� 2�>� 2�F�>�

)>2�X� T��:+�� ,)+� �+D>,�� 3/�)�� � ,)+� :�2+)� 2% � ��7�>W� #,2#$:#2)+� %� ���%:+,-�

�9*�� �� 3�>� )3�2#�#$� 2�� 1/2(3�� 0X�,��>0% � 2% � �*�+,):+,- � 3�9,) � 1#� 2%�

�>�)0+)2+,-!�
�./0%�)>2-�2% �	�-2% �)3�2#�#$�2%:�)+2$)�2�>�/:2�:�>�2#,2�:+,�X�

2#1)4+01�X�2% !�

�+��0>�,#,�+1/:)�%��#(���+,-�7�1-�2% �3#�+�4- �1#�/2% �4)�),2%�$\#2)+�

)3��2%:�#1*9:+0%�2(:�#:�2-2(:�C>��+2@:�6��)�)\+2@:����$3��% �,)+��$:7�>��3�>�

#$:)+� �+� 3�(2��#:#$ � 04%1)2+01�$� ,)+� 7�1�X:� 2%:� 3#�+�4-� 2% � 
�)1D�X0) � ,)+�

1/�� �2�>�7>2+,�X�21-1)2� �2�>�A-1�>�	+0091�>��,)+�)3��+\-1)2)�2�>��#��#:�X �

,)+� �#2)�2��#:�X � 3�>� 7�1�X:� 2%:� >3���+3%� 3#�+�4-!� TY�#�/2%� )3�4/2#>0% �

	��3�>� 	+0091�>[�� �#�+*/�#+)� 	�-2% �� A+#X.>:0%� �>2�7+�$,%0% �,)+� A+�$,%0% �

�):$(:��A-1� �	+0091�>W�

f3( �*)$:#2)+�,)+�02�:��#(���+,��49�2%�T�9�2% �'!�W�)3��2%:��197)�2(:�

,)2@2#�(:�,)�>1192(:�0>:):291#�1�:��2��2#,2�:+,��,9�>11)�2% �#:�2%2) �2(:�

C>��+2@:� 6� �)�)\+2@:�� %� �3�$)� #1*):$\#2)+� 02�� :�2+�� ,)+� 7>2+,�� 21-1)� 2% �

3#�+�4- �1#�/2% �1#� 2��1�D� 4�@1)!�
�#:�2%2)�)>2-�#$:)+�#:)3(.%1/:%�#$2#�#3$�

2% � #:�2%2) � ��>3)�$�>� #$2#� ,)2#>.#$):� #3$� 2% � #:�2%2) � 2(:� ��),(7@:�

�0D#02��+.(:���+��3�$# �7#:�0>:):2@:2)+�02%:�3#�+�4-!�

�2)� ):@2#�)� ,)�X11)2)� 0>:):2@:2)+� �+� #:�2%2# � ��$3��% � ,)+� �$:7�>��

3�>�#1*):$\�:2)+�02�:��#(���+,��49�2%�1#�13�#�4�@1)2)!�
�#:�2%2)���$3��% ��

,#$2)+�#3$� 2% �#:�2%2) �C>��+2@:�6��)�)\+2@:�,)+� )3�2#�#$2)+� )3�� 2�#+ � 0#+�/ ��

2%:� ,)2@2#�%� )��+���04+02��+.+,-� 6� ):.�),+,-� 0#+�9�� 2�� ,X�+�� )0D#02��+.+,��

0X02%1)�3�>�)3�2#�#$�2�> �1#0)$�> �02�(1)2���)*+,�X ���$\�:2# �2% �#:�2%2) ��

,)+�2%:�):@2#�%�1+,��X�394�> �02�(1)2���)*+,-�#:�2%2)�2�>�*�X04%��%��3�$)�

#1*):$\#2)+�02�:�49�2%�1#�,)*/�4�@1)�02%:�3#�+�4-�2% ����>��%:$) !�

�#�9���>7�����+,��#:7+)*/��:�3)��>0+9\#+�#3$0% �%�):.�),+,-�0#+�9�2% �

��$3��% � 3�>� )3�2#�#$2)+� )3�� 2#*��X � /( � 1#�):�*�)+�> � #�)*�9�

):),�>02)��(1/:�> � D+2�>1#:�X4�> � )0D#02��+.�> � ,)+� 7���1+2+,�X �



� =�

)0D#02��+.�> !��#�)>2-�2%�0#+�9�13���X:�,)+�):)32X00�:2)+�7+9*��)�>7��*��)�

02�@1)2)!� ��� �#��:� � )>2�� �*#$�#2)+� 02%:� >&%�-� >7��3#�)2�2%2)� 2(:�

�#(���+,@:�04%1)2+01@:�2% ��02%:�/:2�:%�,)�02+,�3�$%0%�2�> �,)+�02%��%F+�#:-�

2#,2�:+,-�2% �3#�+�4- !�


�#:�2%2)��$:7�>�)3�2#�#$�/:)� 2#,2�:+,��,9�>11)�3�>�,#$2)+�39:(�02%:�

#:�2%2)� ��$3��% � -� ),�1)� ,)+� ,)2#>.#$):� 39:(� 02%� C>��+2+,-� 6� �)�)\+2+,-�

#:�2%2)!�
�#:�2%2)��$:7�>�#1*):$\#2)+�02��7>2+,��1/�� �2% �3#�+�4-�1#�/2% �0#�

1+,�9�21-1)2)!�

�3�� :#��#:#$ � ,)+� 2#2)�2��#:#$ � 04%1)2+01�X � ,)�X32#2)+� 2�� 1#�)�X2#���

1/�� � 2% � 3#�+�4- � ,)+� 0>�,#,�+1/:)� 2�� ,#:2�+,��� 2�� ):)2��+,�� ,)+� 2�� D��#+��

21-1)�3�>�):2+02�+4#$�02%:�3)�)�+),-�,)+�#:7�2#�%�\@:%�2�>�,��3�>�	+0091�>!�

���,#+2)+� �+)� ,�)02+,9� ,>�$( � +\-1)2)� 3�>� #3+,9.�:2)+� 1#� 02�(1)2���)*+,-�

)0>1*(:$)�39:(�02�> ���(2��#:#$ ��#(���+,�X �04%1)2+01�X !��+�04%1)2+01�$�

)>2�$� #1*):$\�:2)+� 02�� �#(���+,�� 49�2%� T�9�2% � '!�W� 1#� ,$2�+:�� ,)+� 903���

4�@1)!�

�



� ;�

�

�8(95:
� ���
#(���+,� �49�2% �2% �#>�X2#�% �3#�+�4- �1#�/2% �



� 8�

'!5!����7���#(���$)�


� ��-� 2�>� >3��#+�>� :#��X� �$:#2)+� 1/0)� )3�� 2�> � >7��3#�)2�X �

�#(���+,�X �04%1)2+01�X !�


� D).X2#�%� #:�2%2)� 3�>� )3�,)�X32#2)+� 02%:� 3#�+�4-� #$:)+� )>2-� 2(:�

C>��+2@:�6��)�)\+2@:���+��3�$�+�4)�),2%�$\�:2)+�( �02#�):�$�04%1)2+01�$!��>2��

0%1)$:#+� �2+� 7#:� 7+)D�@:�:2)+� )3�� 2�� :#��� ,)+� 0>:#3@ � 7#:� #3+2�/3�>:� 2%:�

7+)1/0�>� )>2@:� ,$:%0-� 2�>!� �)�]� ��)� )>29� 1#�+,/ � *��/ � 3)�)2%�#$2)+� 1$)�

>3��#+)� >7��*��$)� %� �3�$)� �*#$�#2)+� 02%:� /:2�:%� �%F+�#:-� 2#,2�:+,-� 3�>�

#3+,�)2#$� 02%:� 3#�+�4-� �3�>� 1/0(� 2(:� �(�1)2@0#(:� �)1D9:#+� ,$:%0%� :#��X!��

�2�:� �#(���+,�� 49�2%� T�9�2% � '!�W� *)$:�:2)+� �+� ./0#+ � 2(:� 0%1):2+,�2#�(:�

#3+D#D)+(1/:(:�)��9�,)+�2(:�3+.):@:��%�192(:�2% �3#�+�4- !�

�2%:� #:�2%2)� ��$3��% �� �+� ):.�),+,�$� 04%1)2+01�$� T)0D#02��+.�+��

7���1$2# W�#$:)+� 3��X� >7�3#�)2�$��#:@� ��*�X04% � 2�0�� 02%:�#:�2%2)� ��$3��% �

�0�� ,)+� 02%:� #:�2%2)� �$:7�>� 0>13#�+*/�#2)+� ( � 02#�):� !� �+� >3���+3�+�

):.�),+,�$�04%1)2+01�$�02%:�#:�2%2)��$:7�>�0>13#�+*/��:2)+�( �%1+3#�)2�$�/( �

>7��3#�)2�$!�

�)� ):.�),+,9� ,��,)���)2>3�3)�-� 2% � �!� �#+�,)+:+,- � %�+,$) �

0>13#�+*/��:2)+� ( � 3��X� >7��3#�)2�$� 04%1)2+01�$� ,)+� 3)��>0+9\�>:� 1#�9�%�

,)�02+,�2%2)!��+�04%1)2+01�$�)>2�$�#,2+192)+��2+�0>:#4$\�:2)+�>3��#+)�,92(�)3��

2)� >3#�,#$1#:)� :#�2#�)� +\-1)2)� ,)+� �2+� �)1D9:�>:� 1#�9��� 1/�� � 2% �

:�2+�):)2��+,- �3#�+�4- ���#��:� �3�>�,9:#+�3��X�3+.):-�2%:�#1*9:+0%�>3��#+) �

>7��*��$) �0#�1#�9���1/�� �2% �3#�+�4- !�

�3�� 2�� �#��#:/ � ,)+� 2�� �#2)�2��#:/ �� �+� 19��# � ,)+� �+� 9��+��+�

0>13#�+*/��:2)+�( �02#�):�$��#:@��+�&)11$2# ��2)�,��,)��3)�-�,)+��+�911�+��)3��

%1+3#�)2�$�/( �>7��3#�)2�$!��

�2�:� >7���#(���+,�� 49�2%� T�9�2% � '!5W� *)$:�:2)+� �+� ,>�+�2#�# �

>7���#(���+,/ �#:�2%2# �2% �3#�+�4- !�

�2�� :�2+�� 1/�� �� 04#7+)01/:# � 1#�3�90+:�� 4�@1)�*)$:�:2)+� �+�,)�02+,/ �

#:�2%2# �2% ��%.X1:% �6�	(�/:%�,)+�2(:�3%�@:���)29:�>!���0��7>2+,9��0��,)+�

):)2��+,9�)3��2%:�3#�+�4-�#1*):$\�:2)+�,)�02+,/ �#:�2%2# ��)>2/ �2% �	+0091�>�

,)+�2% ��%.X1:% �c�	(�/:%!��#�)>2/ �2+ �3#�+�4/ ��>39�4#+�#1*9:+0%�,)�02+,@:�

>7��*��/(:!�

�+�#:�2%2# �)>2/ �2��*�7�2�X:2)+�)3��2%:�,)2#$07>0%�2(:�D��4�32@0#(:�

39:(� 0#� >7)2�3#�)2�X � 04%1)2+01�X �� ,)+� )3�� 2+ � 7+%.-0#+ � 1/��> � 2(:�

)3����@:��3�>�3��/�4�:2)+�)3��9��# ��#,9:# �)3����- �,)29�2%���-�2�> �1/0)�

)3�� 2�> �,)�02+,�X � 04%1)2+01�X !� 
�#:�2%2)� 2(:�,)�02+,@:�>7��*��/(:�7#:�

3)��>0+9\#+�>*)�1X�+:0%!�



� B�

	#:2�+,9� 02%:� 3#�+�4-� 1#�/2% � #1*):$\#2)+� %� )0.#:- � >7��*��$)�

:#��#:@:�,)+�3��04(1)2+,@:�)3�./0#(:��%.X1:% !��+�04%1)2+01�$�0#�)>2-�2%:�

3#�+�4-�#$:)+�)3��%1+3#�)2�$�/( �>7��3#�)2�$!��#�,�,,+:# �3)�9��%�# ���)11/ �

0%1#+@:�:2)+� 02�:� >7���#(���+,�� 49�2%� T�9�2% � '!5W� �+� ./0#+ � 02+ � �3�$# �

>39�4#+�)F+����%�>7��*��$)��#:@�1#�3�90+:# ���+�./0#+ �02+ ��3�$# �#1*):$\#2)+�

0#� 1#�)�X2#��� D9.� � ,)�02+,-� >7��*��$)� T>3�,#$1#:%� 2(:� ):@2#�(:�

�#(���+,@:�04%1)2+01@:W!�


� 7>:)2�2%2)� ):932>F% � >3��#+(:� >7��*��/(:� 02)� >7��3#�)29�

02�@1)2)� #F)�292)+� ,)+� )3�� 9���> � 3)�9��:2# �� �3( � #$:)+� 2�� 394� � 2(:�

04%1)2+01@:��%�>3#79*+)�/,2)0-�2�> �,).@ �,)+�2)�>39�4�:2)��-�1)29!��

�2�:� �9�2%� '!5�� 1#� 2)� D/�%� 0%1#+@:#2)+� %� �#:+,#>1/:%� ,$:%0%� 2�>�

>3��#+�>�:#��X��%��3�$)�*)$:#2)+��#:+,9�:)��7%�#$�3�� �2+ �3%�/ �	(�/:%���3( �

#,2+1-.%,#� )3�� /�#>:# � 3�>� /�)D):� 4@�)� 3��,#+1/:�>� :)� 3�)�1)2�3�+%./+� %�

Y�7���#(���+,-� 1#�/2%� 	913�>� �):$(:[� 2% � 
#:+,- � A+#X.>:0% �

���#+�D#�2+(2+,@:�Z��(:�g� 
#(��+,@:� A+)�.�@0#(:�� 2�>� �3�>��$�>� 
#(��$) !



� ?�





�8(95:
� ����7���#(���+,� �49�2% �2% �#>�X2#�% �3#�+�4- �1#�/2% �



� '��

� �

�%#7)9&%&'#08
6)()095(#49#08


�

'!�!'��
#:+,9�02�+4#$)�

���,�$1)�2�>�:�1�X��):$(:�#$:)+�#X,�)2��1#�)�,#2/ �D��4/ !��39�4#+�1+)�

1#�9�%� 3�+,+�$)� 2X3(:�� 1��*@:� ,)+� 3)�)��)�@:� 2�>� 1#0��#+),�X� 2X3�>�

,�$1)2� !�
�,�+1)2+,-�3�+,+�$)�,)+��+�7+)*���3�+-0#+ �,)29�3#�+�4/ ���*#$�#2)+�02��

1#�9��� >&�1#2�+,��#X�� �� 02%:� 3�+,+�$)� 2(:� #,./0#(:� 02�> � ):/1�> � ,)+� 02��

/:2�:�� 1��*�):9��>*�� 2% � 3#�+�4- !� TY�F+����%0%� Z��(:� �+)� �+@0+1%�

�:932>F%[��3����)11)�hR̀bEPS�6�h "̂iW�


#:+,9� �� 2X3� � ,�$1)2� � 2% � 	�-2% �� #$:)+� /:) � 1#2)D)2+,� � #:7+91#0� �

2X3� � 1#2)FX� 2�>� 4#�0)$�>��#0��#+),�X�,)+� 2�>�#�%1�#+7�X ��#0��#+),�X�� 02��

�3�$�� >39�#2)+� ,>�$( � %� :�2+�):)2��+,-� 	�-2%!� ��� ,X�+�� 4)�),2%�+02+,�� 2�>�

,�$1)2� �#$:)+�%���>,X2%2)�,)+�%�%3+�2%2)!�
�&>4�-�#3�4-�#$:)+�-3+)�,)+�0#�)>2��

0>:2#�#$�%�0>4:-�9*+F%�02%:�3#�+�4-�2(:�.#�1@:�,)+�>��@:��A�)#�$(:�1)\@:!�

TY���,�%�(1/:%� A+)4#$�+0%� �7)2+,@:� 3��(:� 	�-2% [�� �#�+*/�#+)� 	�-2% ��

A+#X.>:0%��4#7+)01�X�,)+��:932>F% ���1-1)�A+)4#$�+0% ��7)2+,@:����(:W�

�+�� 0>�,#,�+1/:)��0�:� )*��9� 02%:� 3#�+�4-� 1#�/2% �� 2��,�$1)� 2% �#$:)+�

):2+3��0(3#>2+,��2�>��#0��#+),�X�2X3�>!���$0,#2)+�)*]�#:� �>3��2%:�#3$7�)0%�

2�>�	�%2+,�X��#�9��> �)3���3�>�3:/�>:�D��#+�+�9:#1�+�+04>��$�,)29�2�:�4#+1@:)�

,)+� )0.#:#$ � ,)29� 2�� ./�� � ,)+� 2�� *.+:�3(���� ,)+� )*]� #2/��>� 2�>� ��:$�>�

�#�9��> �� T,>�$( � ( � 3�� � 2%:� D��4#��2%2)�� 7#7�1/:�>� �2+� )3�� #,#$�

,)2)*.9:�>:�2)�D��4�*��)�:/*%W!��

��4#+1@:) �02%:�3#�+�4-�1#�/2% �)�4$\#+�2��A#,/1D�+���1#�D��4/ �0>:-.( �

1+,�- �/:2)0% �,)+�1),�9 �7+)�,#$) �,)+�3)�)2#$:#2)+�1/4�+�2�:��9�2+�!�
�9:�+F%�

#$:)+�D�)4#$) �7+)�,#$) ��)�4$\#+�2�:��3�$�+��,)+�7+)�,#$�1/4�+�2)�1/0)��)j�>�,)+�

#$:)+�0>:-.( �F%�-�1#�1+,�/ �D��4�32@0#+ !����./�� �2���3�$��#$:)+�,)2]�#F�4-:�

F%���� )�4$\#+� )3�� 2�� 7#X2#��� '=:.-1#��� 2�>� �)j�>� ,)+� 7+)�,#$� 1/4�+� 2�� 2/�� �

�#32#1D�$�>��1#� �.#�1�2#���1-:)�2�:� ��X�+��,)+�#:$�2#�2�:��X��>02�!��/�� �2��

*.+:�3(��� )�4$\#+� )3�� 2�� 2/�� � 2�>� �#32#1D�$�>� ,)+� #$:)+� .#�1��,)+� >���� 1#�

�)�7)$# �D��4/ �,)29�2�:��,2@D�+�!�

	)29� 2%� 7+9�,#+)� 2�>� *.+:�3(��>� ,)+� 2�>� 4#+1@:)� #3+,�)2�X:� 9:#1�+�

D��#+�+�,)+�D��#+�7>2+,�$��#:@�2��,)��,)$�+��+�)0.#:#$ �9:#1�+!�	)29�2�> �.#�1�X �

,)��,)+�+:�X � 1-:# � �+� :�2+�7>2+,�$� 9:#1�+�� 2)� 1#�2/1+)�� 1#2�+9\�>:� 2%� \#02-�

)21�0*)+�)!��39:+�+�#$:)+��+�):)2��+,�$�9:#1�+�02%:�3#�+�4-!�



� ''�

'!�!����#2#(�����+,9��2�+4#$)�

'!�!�!'�����4�32(0%��


�	�-2%��#:+,@ �3)��>0+9\#+�0%1):2+,-�):+0�,)2):�1-�2�>�#2-0+�>���,�>�

D��4�32(0% � 2�0�� �#(��)*+,9� T)3�� ):)2��+,9� 3�� � 7>2+,9W�� �0�� ,)+�

*>0+���)*+,9� T3#7+:/ � 3�� � ��#+:/ � 3#�+�4/ W�� #1*):$\�:2) � D��4�D).1$7)�

T)XF%0%�2% �D��4�32(0% �1#�2��>&�1#2��W�)3��2+ �1#�)�X2#�# �02%:����97)��#9:�

�4+�2%�1#�)�X2#�%��1#�2+1-
;'�bb�k�'���b ���)�+.1� �2(:�%1#�@:�D��4- �7#:�

7+)*/�#+� 0%1):2+,9� 1#2)FX� 2(:� ��#+:@:� ,)+� 2(:� 3#7+:@:� 02).1@:!� �2�> �

��#+:�X �02).1�X � �� )�+.1� �%1#�@:�D��4- �#1*):$\#2)+�$0� �-�,)+�1+,��2#�� �

#,#$:�>� 2(:� 3#7+:@:� 02).1@:�� +7+)$2#�)�,)29� 2�> � 4#+1#�+:�X � 1-:# !� �� 1/0� �

)�+.1� �%1#�@:�D��4- �02%:�	�-2%�):/�4#2)+� 0#�?��3#�$3�>�%1/�# � T�=d� 2�>�

/2�> W!� TY���,�%�(1/:%� A+)4#$�+0%� �7)2+,@:� 3��(:� 	�-2% [�� �#�+*/�#+)�

	�-2% �� A+#X.>:0%� �4#7+)01�X� ,)+� �:932>F% �� �1-1)� A+)4#$�+0% � �7)2+,@:�

���(:W�

�+��0>�,#,�+1/:)��+)�2%:�3#�+�4-�1#�/2% �/�+:):�D��4�1#2�+,/ ��1#2�-0#+ �

02)�3�/0+)�2% ��7���#(���+,- �1#�/2% �	913�>��):$(:��2% �
#:+,- �A+#X.>:0% �

���#+�D#�2+(2+,@:�Z��(:�g� 
#(��+,@:� A+)�.�@0#(:�� 2�>� �3�>��$�>� 
#(��$) !�

�2%:� 3)��X0)� #��)0$)� /�+:):� ):)�X0#+ � 02)� D��4�1#2�+,9� 02�+4#$)� 2�+@:�

02).1@:�3)�)2-�%0% �3�>�,)2/4�>:�):2+3��0(3#>2+,/ �./0#+ �,)+�,)�X32�>:�0#�

1#�9��� D).1�� 2%:� 3#�+�4-� 1#�/2% !� �>2�$� #$:)+� �+� D��4�1#2�+,�$� 02).1�$�

A�)3):+9��C)�900)�:(:�,)+��>1D�)��X�2�>� �:02+2�X2�>��3�2��3+,@:�,)+���+9 �

�):$(:!� �� D��4�1#2�+,� � 02).1� � 2�>� A�)3):+9� D�$0,#2)+� ,�:29� 02%:� D��#+)�

3)�)�$)��2(:�C)�900)�:(:�7>2+,9�2% �3#�+�4- �1#�/2% �,)+�2% ��>1D�)��X�02%:�

#:7�4@�)!� �2�� �4-1)� '!�� *)$:#2)+� %� �#(��)*+,-� ./0%� 2(:� 02).1@:�

3)�)2-�%0% !�

�

�617)
� ����/0%�D��4�1#2�+,@:�02).1@:�3)�)2-�%0% �



� '��

�

�+� 0>:2#2)�1/:# �� 2�� >&�1#2��� 2(:� 02).1@:� ,).@ � ,)+� %� 4��:+,-�

3#�$�7� ��3�>�):)*/��:2)+�2)�02�+4#$)�3)��>0+9\�:2)+�02�:��$:),)�'!'!�

�

��������

�����
�
�
��

�����	
�

�����A���


��
��C�	��

�������T�W�


��
��C�	��

�
	���T�W�

�l�������

TbW�

A�)3):+9 � '?8'c'??�� 5=��?m� �����m� a�?�

C)�900)�:)� '?B;c'??�� 5=��5�m� ���5=m� a���

�>1D�)��X� '?8'c'??�� 5=���;m� �5���m� a�5=�

�+>)0):
� ���
#(��)*+,9�02�+4#$)�02).1@:�3)�)2-�%0% �T�:02+2�X2���3�2��3+,@:�,)+���)$) ��):$(:W�

�

�+�3$:),# ��1#�2+ � +02��+,/ �4��:�0#+�/ �2(:�D��4�32@0#(:�0X1*(:)�1#�

2%:� Y�7���#(���+,-� 1#�/2%� 	913�>� �):$(:[� 2% � 
#:+,- � A+#X.>:0% �

���#+�D#�2+(2+,@:�Z��(:�g� 
#(��+,@:� A+)�.�@0#(:�� 2�>� �3�>��$�>� 
#(��$) ��

�+)�,9.#�02).1��3)�)2-�%0% �3)�)2$.#:2)+�02���)�9�2%1)��!��$:),# �,).@ �,)+�

��)*-1)2)�3�>�3��/,>&):�)3��2%:�#3#F#��)0$)�2(:�02�+4#$(:�3)�)2$.#:2)+�02%�

0>:/4#+)!�

��4+,9� >3����$02%,):� �+� 1/0# � 1%:+)$# � 2+1/ � D��4�32(0% � �+)� ,9.#�

02).1�� 3)�)2-�%0% �� �+� �3�$# � *)$:�:2)+� 02�:� �$:),)� '!�!� �2%� 0>:/4#+)�

7%1+�>��-.%,#�2��):2$02�+4��0>�,�+2+,��7+9��)11)�T�4-1)�'!5W!�

�

�

� 	��
 ���
 ���
 ���
 ��?
 	���
 	���
 ���
 ���
 ���
 ���
 ���


���


�����


�();)>#8:
 '��� '�B� B�� ��� '�� �� '� �� '?� ;B� ?8� '�8� ,��


�)%844)(>)
 ;B� �=� =�� ��� '�� '� �� �=� �=� ==� B=� ?�� �,@


AB7$()'&C
 �'�� �'�� '�'� ='� '?� ?� �� =� �8� 8;� '=5� 'B�� �"!�


�+>)0):
� ����/0# �1%:+)$# �D��4�32@0#+ �02�> �02).1�X �3)�)2-�%0% �TbbW�TY�7���#(���+,-�1#�/2%�	913�>��):$(:[W�

�


� 1%:+)$)� ,)2):�1-� 2% � D��4�32(0% � 02�> � 02).1�X � 3)�)2-�%0% �

#3+D#D)+@:#+� 2%:�,�+1)2+,-�,)292)F%� 2% � 3#�+�4- �02�:��#0��#+),��2X3��n%��X�

�/��> !� f3( � )3#+,�:$\#2)+� 02)� ):2$02�+4)� 7+)��911)2)�� �� ,X�+� � ��,� � 2(:�

#2-0+(:�,)2),�%1:-0#(:�3�)�1)2�3�+#$2)+�2�> �4#+1#�+:�X �1-:# !����4#��2#��+�

1-:# �#$:)+��+���/1D�+� ��A#,/1D�+� ���):�>9�+� �,)+�C#D��>9�+� ��#:@�,)29�2�> �

1-:# ���X:+�����X�+��,)+��X��>02��%�D��4�32(0%�#$:)+�04#7�:�1%7#:+,-!�



� '5�

�>�,�+2+,��
�9*%1)����4�32(0% �02�> ��2).1�X ��)�)2-�%0% 

0

50

100

150

200

250

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

(m
m

)

��������� ���������� ������ !"

�

�617)
� ���A+9��)11)�D��4�32@0% �02�> �02).1�X �3)�)2-�%0% �TY�7���#(���+,-�1#�/2%�	913�>��):$(:[W�

�

�

�)�)2%�#$2)+� ),�1)��2+� %� 0>:��+,-� )��9�,)+� %� 1%:+)$)� D��4�32(0%� 02��

02).1�� �>1D�)��X� #$:)+� ,)29� 3��X� 1#�)�X2#�%� )3�� )>2-� 02�> � 9���> � 7X��

02).1�X ���#��:� �3�>��*#$�#2)+�02��1#�9���)3��>2��>&�1#2���2�>�02).1�X!��+�

02).1�$� D��4�32(0% � C)�900)�:)� ,)+� A�)3):+9 �� 3)����� 3�>� D�$0,�:2)+� 0#�

04#7�:�$7+��)3��>2��>&�1#2����3)��>0+9\�>:�1#�9�%�7+)*��9�02%:�D��4�32(0%!�

�2�:� �$:),)� '!5� ,)+� 02�� ��9*%1)� 3�>� ),���>.#$� T�4-1)� '!�W�

3)��>0+9\#2)+� %� 04/0%� 2�>� >&�1/2��>�,)+� 2% � 1/0% �#2-0+) � D��4�32(0% � 2�>�

,9.#�02).1�X�3)�)2-�%0% !�

�

�

� A�)3):+9 � C)�900)�:)� �>1D�)��X�

�&�1#2��� �?� ��� �5=�

�/0%�#2-0+)�D��4�32(0%�TbbW� 8�5� �8?� '�;5�

�+>)0):
� ���&�1#2���,)+�1/0# �#2-0+# �D��4�32@0#+ �02�> �02).1�X �3)�)2-�%0% �

TY�7���#(���+,-�1#�/2%�	913�>��):$(:[W�

�

�



� '��

���������	 
����
� B���	������ ��� ���
����� ����
�� �����������

����������
��������

������ !"

0

50

100

150

200

250

400 500 600 700 800 900 1000 1100

���� ������ ����	�����
(mm)

�
�
	


 
��
�

(m
)

�617)
� ����>�,�%2+,����9*%1)�D��4�32(0% �,)+�>&�1/2��>�02).1@:�3)�)2-�%0% �

TY�7���#(���+,-�1#�/2%�	913�>��):$(:[W�

�

'!�!�!����#�1�,�)0$)��

�3�� 2%:� 93�&%� 2% � %3+�2%2) � ,)+� 2(:� 1#2)D��@:� 2�� ,�$1)� 2% � 	�-2% �

.#(�#$2)+� 3��:�1+�X4�� ,)+� �*#$�#2)+� 02%:� ,#:2�+,-� ./0%� 3�>� ,)2/4#+� %� :-0� �

02%:�):)2��+,-��#0��#+�!���4#+1@:) �)�4$\#+�0>:-.( �,)29�2)�1/0)�A#,#1D�$�>�

,)+�#$:)+�-3+� !�o�1/0%�.#�1�,�)0$)�#1*):$\#2)+�1#�)�X2#�%�02)�):)2��+,9�)3��

�2+� 02)� 7>2+,9� T'B�5B� /:):2+� ';�?;� �VW� ,)+� 1#�)�X2#�%� 02)� :�2+)� )3�� �2+� 02)�

D��#+)� T'?�==�/:):2+� 'B�==� �VW!�
�#+,�:)�7+)*���3�+#$2)+� 0%1):2+,9�02)� ��#+:9�

02)� �3�$)� �+� 1/0# � .#�1�,�)0$# � #$:)+� ,)29� �� 1#� 5pV� 4)1%��2#�# �� �+�

.#�1�,�)0+),/ � )3�,�$0#+ � #:2�:�2#�# � ,)+� �+� .#�1�,�)0$# � +7+)$2#�)� 2(:�

4#+1#�+:@:�1%:@:�0%1):2+,9�4)1%��2#�# !�TY���,�%�(1/:%�A+)4#$�+0%��7)2+,@:�

3��(:�	�-2% [���#�+*/�#+)�	�-2% ��A+#X.>:0%��4#7+)01�X�,)+��:932>F% ���1-1)�

A+)4#$�+0% ��7)2+,@:����(:W�

A>02>4@ � 7#:� >39�4�>:� 7#7�1/:)� �+)� 2%:� .#�1�,�)0$)� )/�)� �+)� 2�> �

02).1�X � 3)�)2-�%0% � 2% � 3#�+�4- � 1#�/2% !� �)� 7#7�1/:)� 3�>� ):)�X�:2)+�

3)�),92(� )*���X:� 02�� 02).1�� 3)�)2-�%0% � 2�>� �:02+2�X2�>� �3�2��3+,@:�,)+�

��+9 � 02�:� ��+,+):��� 0):� �� 3�%0+/02#�� � 02%:� 3#�+�4-� 1#�/2% !� 
� ./0%� 2�>�

*)$:#2)+�02���4-1)�'!=!����)3��>2��>&�1#2���2�>�02).1�X�#$:)+�;;�5�1!�

�



� '=�

�

�617)
� ����/0%�02).1�X�3)�)2-�%0% �.#�1�,�)0$) ���+,+):�X�

�

�2�:� 3$:),)� '!�� *)$:�:2)+� �+� 1/0# � 1%:+)$# � 2+1/ �� ,).@ � ,)+� �+� 1/0# �

1/�+02# �,)+��+�#�94+02# �2+1/ �2% �.#�1�,�)0$) ��+)�2�:�02).1��3)�)2-�%0% �2�>�

��+,+):�X��+)�2)�/2%�'?8B�/( �'??�!��,���>.#$�,)+�2��04#2+,��7+9��)11)�T�4-1)�

'!;W�02���3�$��*)$:#2)+�%�,)2):�1-�2% �.#�1�,�)0$) !��+�3$:),# �1#�2+ �+02��+,/ �

4��:�0#+�/ �2% �.#�1�,�)0$) �3)�)2$.#:2)+�02���)�9�2%1)��!�

�

	
�
+1
)
2�

�
�
�
+,
/

 �
�
)
�
9
1
#
2�

�
+�

�
/
0
%
��
+1
-
�

�
#
�
1
�
,
�
)
0
$)
 �

�
/
0
%
��

/
�
+0
2%

�

�
#
�
1
�
,
�
)
0
$)
�

�
/
0
%
�

�
�
9
4
+0
2%

�

�
#
�
1
�
,
�
)
0
$)
�

�):�>9�+� � '���� '���� B���

C#D��>9�+� � '��B� '5��� ?���

�9�2+� � '��'� '���� ?���

�3�$�+� � '=��� ';��� '5���

�9+� � 'B�;� �'��� '8���

��X:+� � ���=� �=��� �����

��X�+� � ����� �;��� �����

�X��>02� � �5�8� �;��� �����

�#32/1D�+� � �'��� �5��� '?���

�,2@D�+� � '8�B� ����� '=���

��/1D�+� � '��8� ';��� '5���

A#,/1D�+� � '���� '=��� '����




�+>)0):
� ���/0# �2+1/ �.#�1�,�)0$) �02�:�02).1��3)�)2-�%0% ���+,+):�X�T�:02+2�X2���3�2��3+,@:�

,)+���)$) ��):$(:W�



� ';�

�

	)2):�1-�2% ��%:+)$) ��#�1�,�)0$) 

0

5

10

15

20

25

30

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

�
#
�
1
�
,
�
)
0
$)
�E
V

�#�$ ���% &'��!(���)��

�#�$ �# ��*$ &'��!(���)�

�#�$ ���+��*$ &'��!(���)�

�617)
� !��	)2):�1-�2% �1%:+)$) �.#�1�,�)0$) �02�:�02).1��3)�)2-�%0% ���+,+):�X�

�

l>4��2#�� � 1-:) � 2�>� /2�> � #$:)+� �� �):�>9�+� � 3�>� 7+)*/�#+� #�94+02)�

.#�1�1#2�+,9�)3��2�:�C#D��>9�+�!��#�1�2#�� �1-:) �2�>�/2�> �#$:)+�����X�+� !�

�� ��X:+� �#1*):$\#+� 4)1%��2#�%� .#�1�,�)0$)� 2�0�� )3�� 2�:� ��X�+���0��,)+� )3��

2�:��X��>02���3)��>0+9\#+��1( �2)�$7+)�#3$3#7)�.#�1�,�)0$) �1#�2�:��#32/1D�+�!�

�3�2�1%�)XF%0%�2% �.#�1�,�)0$) �#1*):$\#2)+�,)29�2�> �1-:# ��9+��,)+�

��X:+����3�>��$:#2)+�,)+�%�1#29D)0%�)3��2��/)��02��./�� !��:2$02�+4)��)3�2�1%�

32@0%� 2% � .#�1�,�)0$) � 3)�)2%�#$2)+� 2�> � 1-:# � �,2@D�+�� ,)+� ��/1D�+��

0%1)$:�:2) �2%:�/:)�F%�2�>�4#+1@:)!��

�

'!�!�!5�����)0$)��


� 1/0%� )21�0*)+�+,-� >��)0$)� #$:)+� 0#� ���,�%�%� 2%:� D��#+)� 	�-2%�

#�94+02%�2�:���X:+��,)+�1/�+02%�2�:�A#,/1D�+�!�TY�7���#(���+,-�1#�/2%�	913�>�

�):$(:[��
#:+,-�A+#X.>:0%����#+�D#�2+(2+,@:�Z��(:�g�
#(��+,@:�A+)�.�@0#(:��

�3�>��#$��
#(��$) W�

�

'!�!�!���<:#1�+�


#:+,9� 02%:� 	�-2%�,).]���%� 2%�7+9�,#+)� 2�>�/2�> �#3+,�)2�X:�,>�$( � �+�

D��#+�+� ,)+� D��#+�7>2+,�$� 9:#1�+!� �2%:� 7>2+,-� 	�-2%� %� 1/�+02%� /:2)0%� ):/1(:�

#1*):$\#2)+� ,)29� 2�> � 1-:# � C#D��>9�+�� ,)+� �9�2+�� 1#� 2+1-� �bkK� 3#�$3�>!� ��



� '8�

0>:��+,� � T1/0� W� )�+.1� � %1#�@:� 1#� /:2)0%� 1#�)�X2#�%� )3�� ;�� T+04>�� �

9:#1� W� 3)��>0+9\#+� 3��X� 1#�9�%�7+),X1):0%� )3�� 5��/( � B�� %1/�# ��,)+�#$:)+�

1#�)�X2#�� �02+ ���#+:/ �3#�+�4/ !��:2$02�+4)����1/0� �)�+.1� �%1#�@:�1#�/:2)0%�

1#�)�X2#�%�)3��B��T��1%2+,� �9:#1� W�#$:)+�3��X�1+,�� �,)+�,>1)$:#2)+�)3���$�# �

1/�# �02+ �3#7+:/ �3)�)�+),/ �3#�+�4/ �1/4�+��+��2#���)3��1$)�1/�)�02)���#+:9!�

TY�7���#(���+,-� 1#�/2%� 	913�>� �):$(:[�� 
#:+,-� A+#X.>:0%� ���#+�D#�2+(2+,@:�

Z��(:�g�
#(��+,@:�A+)�.�@0#(:���3�>��#$��
#(��$) W�

�

� �
�;#*)>.#)01
�=(&%&'+)


�

�+� ,>�+�2#��+� 4#$1)���+� 3�>� 7+)04$\�>:� 2%:� 3#�+�4-� #$:)+� �+� 	(�/:% ��

A�)3):+9 ���>*�� ��	),�3/�)2� ��	)1)�+):� �,)+����>�+):� ��1#�0%1):2+,�2#���

2�:� �>*���� �� �3�$� � #1*):$\#+� ,)+� 2%:� 1#�)�X2#�%� )3����-!� �+� >3���+3�+�

4#$1)���+�/4�>:�)3����-�,>�$( �,)29�2%:�7+9�,#+)�2(:�D��4�32@0#(:!�TY�#�/2%�

)3�4/2#>0% � 	��3�>� 	+0091�>[�� �#�+*/�#+)� 	�-2% �� A+#X.>:0%� �>2�7+�$,%0% �

,)+�A+�$,%0% ��):$(:��A-1� �	+0091�>W�

�2�:� >7�����+,�� 49�2%� T�9�2% � '!�W� *)$:#2)+� %� ./0%� 2(:� 4#+19��(:��

,).@ � ,)+� �+� �#,9:# � )3����- � 2�> !� �#� 2+ � 13�#� ��)11/ � 3)��>0+9\�:2)+� �+�

+0�q/2+# �,)13X�# ���+��3�$# ��*)$:#2)+�:)�),���>.�X:�2��):9��>*��2% �3#�+�4- �

,)+� #3+D#D)+@:�>:� 2%:� )>F%1/:%� D��4�32(0%� 3�>� 3)��>0+9\�>:� �+� ��#+:/ �

3#�+�4/ �0#�04/0%�1#�2+ �3#7+:/ ��3)�)�+),/ !��

f0�:� )*��9� 02)� >3��#+)� :#�9� 2% � 3#�+�4- �� )>29�,)29�/:)� 1/�� � 2�> �

#,2�:@:�:2)+� )3�� 3%�/ �� ,)+� ,)29� /:)� 9���� #$2#� ,+:�X:2)+� >3��#+)� 7+)1/0�>�

>7)2�3#�)2@:� �#(���+,@:� 04%1)2+01@:� 1#� )3�2/�#01)� :)� #,*��2$\�:2)+� 02%:�

.9�)00)� 1),�+9� )3�� 2+ � ),2/ �� #$2#� 3)�)1/:�>:� )3�.%,#>1/:)� 0#� >3��#+�> �

,)�02+,�X �>7��*��#$ �)3���3�>�1/0(��#(2�-0#(:��$:#2)+�,)+�%�#,1#29��#>0%�

2�> !�

�+� 0%1):2+,�2#�# � 3%�/ � 2% � 3#�+�4- �#$:)+� )>2/ � 3�>� ):)D�X\�>:� 02�:�

4#$1)����	(�/:%!��,#$�#1*):$\�:2)+�B�3%�/ �1#�#�94+02%�3)��4-�2)�B��b5kr��,)+�

1/�+02%�2)�B���b5kr��,)+�4�%0+1�3�+�X:2)+�2�0���+)�2%:�9�7#>0%��0��,)+��+)�2%:�

X7�#>0%�2% �3#�+�4- !��

TY�7���#(���+,-� 1#�/2%� 	913�>� �):$(:[�� 
#:+,-� A+#X.>:0%� ���#+�D#�2+(2+,@:�

Z��(:�g�
#(��+,@:�A+)�.�@0#(:���3�>��#$��
#(��$) W�



� 'B�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�8(95:
� ����7�����+,� �49�2% �#>�X2#�% �3#�+�4- �1#�/2% �



� '?�

� !
�=(&657#03:
4B>210.:


�

�2��):)2��+,��21-1)� 2% �3#�+�4- �1#�/2% ��02��A-1���%.X1:% � 2)� :#�9�
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t ẑRH��'���+)���# �2+ �3#�+�7�> �1#�/2% !�

D3
G<,O,P<
G'=��+���+),/ �0>:.-,# ��+)�2%�7+)���-�02��t ẑRH��'!�
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B!� O"P̀ RH�wREHIR�|!�YwHEJP̀ x ŜRH�hE`Rt"PI�JK"PI�wREIH _̂r"Q t̂�}P~EHb Ŝ"EP�

szKSRbK[�

?!� OERSRH� N"tRRP� O!�� y"PItR� y"tt" b̂� y!�� Ǹ H"K� N̂ Ht� �!�� Y�S"t"�"PI� �"�_̂ H ŜR�
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�# 2001.  ����
����	� �"����
	� 2001 ��� 1991 
              

  2001 1991   2001 1991 
$%�&� '(��!�&� 7.463 6.558 $%�&� ��)%�*%� 2.914 3.386 
$.$.'����
�� 3.909 3.009 $.$.$������� 464 518 
�)����!�,! 3.821 2.936 ���������,! 288 348 
�!��!��)*��,$ 31 22 /�- ���������,! 40 42 
	"� !�,! 57 51 �,((��!� �'*,+�!�,*! 65 57 
$.$.
��
+����� 917 837 �-�% '��,*� 71 71 
/ �!� �'0� �!�,! 127 116 $.$.���"����  396 598 
�1! ����,! 34 38 �!�� ��-,*! 209 311 
�����!���,$ 117 131 �'���1����,*� 29 51 
�'������,*� 106 110 
�*1����,*� 21 38 
��������%,$ 114 128 ��(�-���,! 28 46 
���'2������,*� 53 68 �!��)!�,*! 77 116 
�#!� 3-�)!�,*! 91 78 3!�.������,*� 32 36 
	��'�����,*� 29 37 $.$.'�"��,����� 381 331 
���+$�!�,! 220 103 ���!�.����,*� 346 215 
�!����.!�,! 26 28 �!�2��0���,! 15 98 
$.$.'�"�� ��� 228 290 �!��4����,*� 20 18 
����4'���,�� 228 290 $.$.��"��#��� 214 245 
$.$.'�"" ������� 341 273 ����4��!�,$ 214 245 
����'� ����,*� 54 63 $.$.� �+�"��-�� 172 165 
/ �!� ��*0��!�,! 160 93 	'��!��(��,*� 63 66 
���.����,*� 16 21 	���� �����($.'�,!� 60 54 
��2�$,$ 14 16 3���� %,$ 49 45 
����!�,! 60 25 $.$.����
-,�� 228 238 
���'.����,*� 37 55 	!*��).�,$ 228 238 
$.$.'���������� 107 168 $.$..	���� 137 160 
�!�(!�����,$ 42 68 �,((�,$ 71 92 
���(������,*� 10 9 �'��,$ 66 68 
3��+������,*� 28 53 $.$.����"�� 92 127 
3!�'�*����,*� 27 38 �����!�,! 39 57 
$.$./�������� 432 466 �!�*!�.����,*� 15 15 

!���(��),�� 152 153 ���'�����,*� 38 55 
���!����,! 11 23 $.$.���������,-�� 177 176 
��+������,*� 86 104 �2�(!�$ �.�!�,*! 81 85 
�'��.�,$ 102 90 ���'�!+0��!�,*! 47 39 
�'*,+�!�,*! 14 17 �����0���,*� 49 52 
�*'�,��((�,*� 67 79 $.$.0���"-�� 374 435 
$.$.�"������ 1.278 1.126 �!�,���,*� 175 215 
	��*��!�,! 1.029 905 �5(�� ����$�,! 71 79 
/�- �2$����!�,*! 6 8 ��6������,*� 40 41 
���!"��!�,*! 18 27 �!�*�!��*�.!�,! 62 74 

��'�)�(!�,! 45 6 ��!��!������,*� 26 26 
�2$����!�,*! 159 158 $.$.1�" "����� 190 259 
���������,*� 21 22 ���'�����,*� 19 24 
$.$.��"�����-�� 119 231 �!�#�$,$ 59 97 
	!����$�)�,$ 71 103 �!*�����,*� 95 113 
��$ !�����,*� 30 67 
���.����,*� 17 25 
��*- 	����,(��*�!�,*! 18 61 $.$.2��� ������ 89 134 
$.$.�������-�� 132 158 3���'4����,*� 89 134 
�$��(���!�,*! 35 45       
��!�����,*� 21 19       
�-�*! ����$.'�,!� 39 42       
���'�����,*� 37 52         
�
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