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�

�%B"0%�Æ�I")#"!"*$%$ . +%+"�+"�3%+%�6#<)(�+"�3<!$(�3(4�%0 4"*$%&'(�*(�FE@�
"4�)"#3"*$<%0��̈�2�)(#�!"4"!$#"�

�ÐÕÝÌØåâÍ	
�ÐÑÐÕÚÌÐ	

�çÓØÒ	 ��	
�	 �	 à	 æ	 �	

I%&'(�.%3%!�"4�0%3$%&'(� KO2ÄL�MK2LÆ�KL2O��KL2LK�KÈ2KÈ� KÄ2ÄL� M2�L�

I%&'(�B"{"##%!�"�B"{"##(!� O2�K� N2NN� K2�K� O2KN� �2�È� �2MÄ� M2�M�

A *"#% !�.%3%!�"4�0%3$%&'(� N2MÆ� N2È�� K2ÄÈ� K2È�� K2OM� K2M�� N2ÆL�

A *"#% !�)%#%�B(. *(!� K2KÄ� N2È�� N2KÆ� N2ÄL� N2��� N2ÆO� N2�K�

I%&'(�)"0"$ {%+%�B"{"##%!� M2KN� K2OÆ� N2LK� N2ÄM� N2L�� K2MÆ� N2OO�

I%&'(�)"0"$ {%+%�"v< *(!� N2NN� N2NN� N2NN� N2NÈ� N2NM� N2NM� N2N��

A%*<$"*&'(�+"�)%!$%6"*!� �2K�� N2NN� N2NN� N2NN� N2NN� N2Ä�� K2ÄO�

Q 0%6"4� MM2ÈN�MO2K��M�2NM�MN2LN�M�2NN� M�2�O� K2ÆM�

�ÍÚÒÏ	ÏØÑÐãÚÒåâÍ	 ��Hêì	��H��	æëH��	æ�Hæà	æìHææ	 æ�H��	 �Hæ�	
/(*$"¼��%+(!�+%�)"!v< !%��MNKO�D�
1"6"*+%¼��8�P�(�+"!. (�)%+#'(D�

�

F(*$<+(2�(�#"!<0$%+(�"*3(*$#%+(�+"�#%&'(�)%#%�.%3%!�"4�0%3$%&'(�*(�

)#"!"*$"�"!$<+(�)(+"�"!$%#�!<)"#"!$ 4%+(2�<4%�."{�v<"�(�3(*!<4(�+"!$"� $"4�

�K2Ä��z6�+"�3(*3"*$#%+(�)%#%���z6�+"�0" $"�)#(+<{ +(��+"!. %:!"�+(�)%+#'(�+"�

3(*!<4(�6"#%0��K�z6�+"�3(*3"*$#%+(�)%#%���z6�+"�0" $"�)#(+<{ +(�D�

� =�)%#$ #�+(!�#"!<0$%+(!�*%��%B"0%�È�(B!"#.%:!"�v<"�(�)#"&(�4P+ (�+(�

z6¥0" $"��I©�N2Æ���*'(�x( �!<x 3 "*$"�)%#%�%#3%#�3(4�(�3<!$(�()"#%3 (*%0�"x"$ .(�

4P+ (�+(�z6¥0" $"��I©�K2LK��"�3<!$(�()"#%3 (*%0�$($%0�4P+ (�+(�z6¥0" $"��I©�K2LL��

+<#%*$"�(�)"#C(+(�+"�%*>0 !"D�

F(*!$%$(<:!"�v<"�"5 !$"�(3 (! +%+"�*(�)"#3"*$<%0�+"�v<%*$ +%+"�+"�.%3%!�

"4�0%3$%&'(��4P+ %�+"��K2MM̈ 2�*(�)"#C(+(�"!$<+%+(��"4�#"0%&'(�,�v<%*$ +%+"�

$($%0�+"�.%3%!�+(�#"B%*G(2�"!!%�(3(##7*3 %�)(+"�!"#�6"#"*3 %+%�+"�x(#4%�4% !�

"x 3 "*$"D�F(4�(�%<4"*$(�+%�)#(+<$ . +%+"�0" $" #%�+(�#"B%*G(�"�4%*$"*+(:!"�(�



ÈK�
�

4"!4(�*C."0�+"�3<!$(�()"#%3 (*%0�"x"$ .(2�%�$"*+7*3 %�P�+ 0< #�(�3<!$(�

()"#%3 (*%0�"x"$ .(�"�$($%0�"�4"0G(#%#�(�+"!"4)"*G(�"�(�#"!<0$%+(�+%�%$ . +%+"�

0" $" #%�+(�~\angZD�

�

�%B"0%�È�8#"&(�4P+ (�+"�."*+%�"�3<!$(!�4P+ (!�+"�)#(+<&'(�z6¥0" $"¥!"4"!$#"�

�ÐÕÝÌØåâÍ	
�ÐÑÐÕÚÌÐ	

�çÓØÒ	 ��	
�	 �	 à	 æ	 �	

8#"&(�4P+ (�+"�."*+%�+(�0" $"� N2O��N2ÆK�N2ÆÄ�N2ÆÄ�N2ÆÆ� N2Æ�� N2NÆ�

F<!$(�()"#%3 (*%0�"x"$ .(� M2KO�K2ÄK�K2ÄO�K2L��K2ÄK� K2LK� N2K��

F<!$(�()"#%3 (*%0�$($%0�� M2M��K2ÄÄ�K2L��M2NK�K2ÄÄ� K2LL� N2KO�

/(*$"¼��%+(!�+%�)"!v< !%��MNKO�D�
1"6"*+%¼��8�P�(�+"!. (�)%+#'(D�

� �

� E!�#"!<0$%+(!�+%�)"!v< !%�+"4(*!$#%4�v<"�%�%$ . +%+"�0" $" #%�+(�

~\angZ�H%4B<C�"!$>�!"�+"!3%) $%0 {%*+(�"�v<"�+")"*+"�+"�#"3<#!(!�+%�-* '(�

)%#%�!"�4%*$"#�*(�3<#$(�"�0(*6(�)#%{(D�@*$#"$%*$(2�3(4�%�+ 4 *< &'(�+(!�

6%#6%0(!�+%�%$ . +%+"�)(+":!"�(B$"#�4"0G(#"!�#"!<0$%+(!�+"�x(#4%�%�+ 0< #�(�

+Px 3 $�"*3(*$#%+(D�

�

R�&÷7;Y����÷�����+��;��÷��÷�(�)�����÷��÷���+������;(�÷��÷���(�÷�÷����)����÷
�

E!�C*+ 3"!�+"�+"!"4)"*G(�)#(+<$ .(�+(�188�+"�8#(3"!!%4"*$(�+"�1" $"�

"��"# .%+(!�!'(�%)#"!"*$%+(!�*%��%B"0%�ÄD��<#%*$"�(�)"#C(+(�+"�"!$<+(�%�

<* +%+"�$#%B%0G(<�"4�4P+ %�3(4�)#(3"!!%4"*$(�+"���O2L�z6¥0" $"¥+ %2�v<"�

#")#"!"*$(<�Ä2È̈ �+"�!<%�3%)%3 +%+"� *!$%0%+%���%B"0%�Ä�D�

@!$%�<* +%+"�)(!!< �$#7!�"4)#"6%+(!�)"#4%*"*$"!2�!"*+(�<4�$P3* 3(�"4�

0%$ 3C* (�v<"�P�x<*3 (*># (�)¦B0 3(�"�+( !�%<5 0 %#"!�+"�0%$ 3C* (�$"#3" # {%+(!D�E�

C*+ 3"�+"�)#(3"!!%4"*$(�+"�z6¥0" $"¥+ %�"4�#"0%&'(�,�4'(�+"�(B#%�)"#4%*"*$"�

x( �"4�4P+ %�+"�K��2Ä�z6¥0" $"¥G(4"4¥+ %D�

�

�



ÈM�
�

�%B"0%�Ä�Ç*+ 3"!�+"�+"!"4)"*G(�)#(+<$ .(�4P+ (�%*%0 !%+(�)(#�!"4"!$#"�

�ÐÕÝÌØåâÍ	
�ÐÑÐÕÚÌÐ	

�çÓØÒ	 ��	
�	 �	 à	 æ	 �	

8#(3"!!%4"*$(�z6¥0" $"¥+ %� ��K2O��MM2O��MÄ2N����2M��O�2M� ��O2L� KM2��
A'(�+"�(B#%�)"#4%*"*$"�¥�
�G(4"4¥+ %��

�� �� �� �� �� �� N�

8#(3"!!%4"*$(�z6¥0" $"¥+ %¥�
�G(4"4¥+ %��

K�È2M�K�N2Ä�K�M2È�K��2��KOK2�� K��2Ä� �2Æ�

E3 (! +%+"�)#(+<$ .%� LK2M̈ �LK2Æ̈ �LK2�̈ �LK2�̈ �LN2L̈ �LK2�̈ �N2M̈ �

/(*$"¼��%+(!�+%�)"!v< !%��MNKO�D�
1"6"*+%¼��8�P�(�+"!. (�)%+#'(D�

�

� 8(#�4" (�+%��%B"0%�L2�+"!"*.(0. +%�)"0(�4P$(+(�+"�3<!$" (�)(#�%B!(#&'(�

"�3<!$" (�+ #"$(¥.%# >."02�(B!"#.%:!"�v<"�%!�x(*$"!�+"�#"3" $%�B#<$%�*'(�x(#%4�

!<x 3 "*$"!�)%#%�3(B# #�(!�3<!$(!�.%# >." !�"�x 5(!�"�%!�+"!)"!%!�x 5%!�+%�%$ . +%+"�

+<#%*$"�(�)"#C(+(�+"�%*>0 !"�+"!$"�"!$<+(D�

|*x"#":!"2�%�)%#$ #�+(�#"!<0$%+(�%)<#%+(2�v<"�%�%$ . +%+"�*'(�)(!!< �

. %B 0 +%+"�()"#%3 (*%0�"2�%!! 42�+")"*+"�+"�!<B!C+ (!�+%�-* '(�)%#%�3<!$"%#�"�

4%*$"#�!<%!�%$ . +%+"!�+"�)#(3"!!%4"*$(�+"�0" $"�"�+"# .%+(!D�

�

�%B"0%�L�=*>0 !"�+"�#"*$%B 0 +%+"�+%�%$ . +%+"�+"�)#(3"!!%4"*$(�+"�0" $"�"�
+"# .%+(!�

�ÐÕÝÌØåâÍ	
�ÐÑÐÕÚÌÐ	

�	 �	 à	 æ	 �	

�ÐÝÐØÚÒ	�Ì×ÚÒ	 ê�Ëê�ìHêæ	 ê�Ë�ê�H��	 êæËêæ�Hìà	 ëêËæ��Hë�	 êìËëàëHë�	

I"3" $%�+"�."*+%� O�DLMÈ2LÆ� OMDOK�2�L� O�DMÆÄ2KK� ÆÄD�ÄÈ2È�� ÆNDÈÆL2NK�

I"3" $%� *$"#*%� KNDÆLN2ÆÄ� ÄD��Æ2N�� KKD�ÈÈ2ÈK� ÈDL��2LÈ� ÈDLÆÄ2ÈK�


×ÕÚÍÕ	�ÒÌØéÛÐØÕ		 ëêË��àH�ê	 ë�Ë�ë�Hêì	 ì�Ëì��Hë�	 ìêË��àH�ì	 ëæË���H��	

A%$P# %:)# 4%� MÄDÆML2N�� �MDÈNÈ2ÄO� �ÄD�ÄÄ2�K� �KD�Æ�2�Ä� ��DÄ�Ä2NÄ�

@4B%0%6"*!� �D�ML2��� �DMÄK2KÆ� �DÄN�2KM� �DÄKÈ2NÈ� �D�O�2È��

AEH�)¦B0 3%� KMD�NÆ2�È� KKDMÈ�2��� KMDÄL�2ML� K�DLK�2MM� KMDMOÈ2NÈ�

AEH�$"#3" # {%+%� MNDNL�2ML� KÄDNÄM2KK� KLDKNL2NÆ� KÈDÈLÆ2ÄK� KÈDÈMO2�Ä�

@*"#6 %�"0P$# 3%� KNDKNK2�M� LDMMÈ2�O� ÈD�M�2ÆÄ� ÆDÄÄN2ÄO� ODOÆÈ2L��

1"*G%� KDOO�2ÄM� KD�LÄ2ÄÈ� KDMÄ�2MM� KDMON2ÈO� KDKÆÆ2ÄN�
�ÒÌÜÐÑ	ÓÐ	

ÍãÚÌØÎ×ØåâÍ	

���Ë��æHê�	���Ë���H��	��ìË��êHìë	��Ëë��Hæì	 �êË�ë�H�ë	

°²(*$ *<%DDD·�



È��
�

�%B"0%�L�°²(*30<!'(·�

�ÐÕÝÌØåâÍ	
�ÐÑÐÕÚÌÐ	

�	 �	 à	 æ	 �	


×ÕÚÍÕ	�Ø�ÍÕ	 �Ë���Hà�	 æË�ê�H��	 àËìë�Hëà	 æË���H��	 æËìë�H��	

A%$"# %0�+"�0 4)"{%� KD�ÄK2Ä�� OLL2ÄN� �K�2�N� KDÈKM2ÈM� KDOÆÈ2�L�

�")#"3 %&'(� �DÄML2OM� �D�ÆK2MK� �DOÆM2��� �DMÄ�2KÄ� �D�KK2ÈM�

�ÐÕÔÐÕÒÕ	�Ø�ÒÕ	 ìëH�ì	 êêH��	 �êæHæì	 à��H��	 ì�H��	

�ÒÕÚÍ	�ÍÚÒÏ	 ì�Ë���H��	 ì�Ë��ëH��	 ìêËìæ�H��	 ��Ëæà�H��	 ë�Ëìë�Hà�	

�×ÔÐÌéÛØÚè�çßØÝØÚ	 ���Ëì�àH��	���Ë�àëHàë	���Ë��ëH�ë	���Ë��êHà�	���Ë�à�H��	
/(*$"¼��%+(!�+%�)"!v< !%��MNKO�D�
1"6"*+%¼�AEH�P�%�4'(�+"�(B#%D�

�

E�)"#3"*$<%0�+"�3(*$# B< &'(�+"�3%+%� $"4�+%�#"3" $%�"4�#"0%&'(�,�#"3" $%�

B#<$%�$($%0�P�%)#"!"*$%+(�*%��%B"0%�KND�=�x(*$"�+"�#"3" $%�+"�."*+%�+(�"53"+"*$"�

+%�)#(+<&'(��4P+ %�+"�ÄÆ2NÆ̈ ��3(*$# B< <�3(4�%�4% (#�)%#3"0%�)%#%�+ 4 *< #�(�

+Px 3 $�+%�%$ . +%+"D�|!$(�!"�+"."�%(�x%$(�+"�v<"�(�.(0<4"�+"�)#(+<$(!�

3(4"#3 %0 {%+(!�P�4% (#�+(�v<"�(!�3(*!<4 +(!� *$"#*%4"*$"2�"!$"!�

%)#"!"*$%#%42�"4�4P+ %2�K�2L�̈ �+%�#"3" $%�B#<$%�$($%0D�

�

�%B"0%�KN�I")#"!"*$%$ . +%+"�+"�3%+%� $"4�*%�#"3" $%�"4�)"#3"*$<%0��̈�2�)(#�
!"4"!$#"�

�ÐÕÝÌØåâÍ	
�ÐÑÐÕÚÌÐ	

�çÓØÒ	 ��	
�	 �	 à	 æ	 �	

�ÐÝÐØÚÒ	ÓÐ	ÛÐãÓÒ	 Ä�2ÈK� ÄÆ2KO� ÄM2�N� ÄL2ÆM� ÄÄ2�K� ÄÆ2NÆ� �2NO�

�ÐÝÐØÚÒ	ØãÚÐÌãÒ	 KÆ2ML� K�2ÄO� KÈ2ÆN� KN2�Ä� KK2OL� K�2L�� �2NO�

�ÍÚÒÏ	 ���H��	���H��	���H��	���H��	���H��	 		 		
/(*$"¼��%+(!�+%�)"!v< !%��MNKO�D�
1"6"*+%¼��8�P�(�+"!. (�)%+#'(D�

�

8(#�4" (�+%�%*>0 !"�+"�3%+%�6#<)(�+"�6%!$(!�+%�%$ . +%+"�%)#"!"*$%+(!�

*%��%B"0%�KK�(B!"#.%:!"�v<"2�"4�4P+ %2�(�3<!$(�3(4�4%$P# %:)# 4%���K2Ä�̈ ��x( �

(�4% !�"0".%+(2�!"6< +(�)(#�4'(�+"�(B#%�$"#3" # {%+%2�4'(�+"�(B#%�)¦B0 3%2�

"*"#6 %�"0P$# 3%2�"4B%0%6"*!2�+")#"3 %&'(2�0"*G%2�4%$"# %0�+"�0 4)"{%�"�+"!)"!%!�

x 5%!2�#"!)"3$ .%4"*$"D�



È��
�

�%B"0%�KK�I")#"!"*$%$ . +%+"�+"�3%+%�6#<)(�+"�3<!$(!�*(�3<!$(�$($%0�"4�
)"#3"*$<%0��̈�2�)(#�!"4"!$#"�

�ÐÕÝÌØåâÍ	
�ÐÑÐÕÚÌÐ	

�çÓØÒ	 ��	
�	 �	 à	 æ	 �	

A%$P# %:)# 4%� �O2KM� �N2Ä�� ��2MN� �O2�O� ��2ÆM� �K2Ä�� �2KN�

@4B%0%6"*!� �2MK� �2KN� �2�Ä� �2KÈ� �2MN� �2MK� N2KN�

AEH�)¦B0 3%� KO2MM� K�2NÈ� K�2ÄO� KÆ2�K� KO2�O� KO2KÆ� N2ÄK�

AEH�$"#3" # {%+%� M�2ÆO� MM2OÄ� MM2NN� KL2�Æ� MM2KL� MM2KÄ� K2ÄO�

@*"#6 %�"0P$# 3%� KM2�L� KK2OM� Ä2��� È2O�� Æ2LÈ� L2�È� M2���

1"*G%� K2LK� K2ÈO� K2�Ä� K2�È� K2�Æ� K2OL� N2M��

A%$"# %0�+"�0 4)"{%� K2ÈN� N2ÈO� N2�Æ� K2ÄÈ� K2LÆ� K2��� N2È��

�")#"3 %&'(� �2ÈN� �2�M� �2KN� �2OL� �2KO� �2KÈ� N2�N�

�"!)"!%!�/ 5%!� N2KK� N2NÄ� N2KL� N2�O� N2KN� N2KÈ� N2KK�

�ÒÕÚÍ	�ÍÚÒÏ	 ���H��	���H��	���H��	���H��	���H��	 		 		
/(*$"¼��%+(!�+%�)"!v< !%��MNKO�D�
1"6"*+%¼��8�P�(�+"!. (�)%+#'(��AEH�P�%�4'(�+"�(B#%D�

� �

E�3(*!<4(�+"�0" $"�VbYb\[g]\�(B$"."�(�4% (#�3<!$(�"4�4P+ %��ÄÄ2��̈ ��

"4�#"0%&'(�,�3(4)(! &'(�+(�3<!$(�$($%0�3(4�4%$P# %:)# 4%2�!"6< +(�)"0(�3<!$(�

3(4�)(0)%�+"�x#<$%!���2�È̈ �2�%&¦3%#���2ÈM̈ �2�x"#4"*$(��K2O�̈ ��"�!%0��K2KM̈ �2�

!"*+(�(!�+"4% !�3<!$(!�)(<3(�#")#"!"*$%$ .(!���%B"0%�KM�D�

�
�%B"0%�KM�F(4)(! &'(�+(!�3<!$(!�3(4�4%$P# %:)# 4%�"4�)"#3"*$<%0��̈�2�)(#�

!"4"!$#"�

�ÐÕÝÌØåâÍ	
�ÐÑÐÕÚÌÐ	

�çÓØÒ	 ��	
�	 �	 à	 æ	 �	

1" $"�VbYb\[g]\� ÄÈ2OK� ÄÈ2MÄ� ÄÄ2ÈN� ÄÄ2ÄÆ� ÄL2ÈL� ÄÄ2��� K2N��

Z3 +(�0>$ 3(� N2NÈ� N2KN� N2MM� N2KL� N2MM� N2KÆ� N2NÈ�

=&¦3%#� O2KÄ� �2��� �2�L� M2LÄ� M2ÆM� �2ÈM� K2N��

=#(4%$ {%*$"� N2NÄ� N2NÄ� N2NÈ� N2NÄ� N2NÈ� N2NÄ� N2NK�

H 3%#B(*%$(� N2NÄ� N2NÈ� N2N�� N2N�� N2N�� N2NO� N2NM�

F $#%$(� N2NK� N2NK� N2NK� N2N�� N2N�� N2NM� N2NK�

F0(#"$(�+"�3>03 (� N2KÄ� N2KO� N2KO� N2KO� N2KO� N2KÆ� N2NK�

F(%0G(� N2KL� N2KÆ� N2KÆ� N2MÈ� N2��� N2MM� N2NÄ�

F(#%*$"!� N2NO� N2NO� N2N�� N2N�� N2N�� N2N�� N2NK�

/"#4"*$(� K2ÄM� K2ÆN� K2�È� K2��� K2�Æ� K2O�� N2KÄ�

°²(*$ *<%DDD·�

�
�



ÈO�
�

�%B"0%�KM�°²(*30<!'(·�

�ÐÕÝÌØåâÍ	
�ÐÑÐÕÚÌÐ	

�çÓØÒ	 ��	
�	 �	 à	 æ	 �	

8(0)%�+"�x#<$%!� �2ÄL� O2KL� �2ÄM� �2OL� �2Ä�� �2�È� N2OL�

Q%0� N2L�� N2LÄ� N2L�� K2��� K2�M� K2KM� N2M��

�ÍÚÒÏ	 ���H��	���H��	���H��	���H��	���H��	
	 	

/(*$"¼��%+(!�+%�)"!v< !%��MNKO�D�
1"6"*+%¼��8�P�(�+"!. (�)%+#'(D�

�

=(�%*%0 !%#�(�#"!<0$%+(�<* $># (�)(#�)#(+<$(2�."# x 3%:!"�v<"�%)"*%!�+( !�

)#(+<$(!�(B$ ."#%4�#"!<0$%+(�)(! $ .(�+<#%*$"�$(+(�(�)"#C(+(�+"�%*>0 !"¼� (6<#$"�

*%$<#%0�"�0" $"�)%!$"<# {%+(���%B"0%�K��D�|!$(�)(+"�!"#�"5)0 3%+(�)"0(�x%$(�+"�v<"�

"!$"!�)#(+<$(!�)(!!<"4�)#(3"!!(!�)#(+<$ .(!�! 4)0 x 3%+(!�"�+"4%*+%4�4"*(!�

 *!<4(!�)#(+<$ .(!�"4�#"0%&'(�%(!�+"4% !D�

�<%*$(�%(�#"v<" �'(2�v<" �(!2�4({%#"0%�"�# 3($%2�"!$"!�%)#"!"*$%#%4�

#"!<0$%+(!�*"6%$ .(!�"4�$(+(!�(!�!"4"!$#"!2�(�v<"�)(+"�$"#�! +(�3%<!%+(�)"0(�

4% (#�3(*!<4(�+"�4%$P# %:)# 4%�"�4'(�+"�(B#%�*(�)#(3"!!(�+"�x%B# 3%&'(D��% !�

)#(+<$(!2�3(4�"53"&'(�+%�# 3($%2�)(!!<"4�B% 5(�#"*+ 4"*$(�)#(+<$ .(2�)( !�

3(*!(4"4�"0".%+%�v<%*$ +%+"�+"�z6¥0" $"�"�*'(�)#()(#3 (*%4�%�4"!4%�

v<%*$ +%+"�+"�z6¥)#(+<$(!�x%B# 3%+(!D�

�

�%B"0%�K��I"!<0$%+(�<* $># (�)(#�)#(+<$(�3(4"#3 %0 {%+(�%*%0 !%+(�)(#�!"4"!$#"�

�ÌÍÓ×ÚÍÕ		
�ãØÓÒÓÐ	ÓÐ	
�ÐÓØÓÒ	

�ÐÑÐÕÚÌÐ	

�	 �	 à	 æ	 �	

|(6<#$"�*%$<#%0� 1� N2KÈ� N2M�� N2�M� N2ÄK� K2KÄ�

|(6<#$"�+"�%4" 5%� 1� :N2MO� :N2NL� N2KO� N2OO� N2LM�

|(6<#$"�+"�3(3(� 1� :N2NÄ� :N2NÈ� N2KÈ� N2OÈ� N2LK�

|(6<#$"�+"�4(#%*6(� 1� N2NK� :N2�È� N2KÆ� N2O�� N2ÄÈ�

|(6<#$"�+"�)7!!"6(� 1� :N2N�� :N2NÆ� N2K�� N2OÈ� N2LK�

|(6<#$"�+"�!%0%+%�+"�x#<$%!� 1� :� :� N2KÈ� N2OM� N2LK�

|(6<#$"�*%$<#%0� ONN�41� :� :� :� :� N2���

|(6<#$"�+"�%4" 5%� ONN�41� :� :� :� :� N2KL�

|(6<#$"�+"�3(3(� ONN�41� :� :� :� :� N2MK�

|(6<#$"�+"�4(#%*6(� ONN�41� :� :� :� :� N2KL�

°²(*$ *<%DDD·�



ÈÆ�
�

�%B"0%�K��°3ª¶²̄�±
ª·�

�ÌÍÓ×ÚÍÕ		
�ãØÓÒÓÐ	ÓÐ	
�ÐÓØÓÒ	

�ÐÑÐÕÚÌÐ	

�	 �	 à	 æ	 �	

|(6<#$"�+"�)7!!"6(� ONN�41� :� :� :� :� N2M��

|(6<#$"�!%0%+%�+"�x#<$%!� ONN�41� :� :� :� :� N2M��

1" $"�)%!$"<# {%+(� 1� N2�È� N2MO� N2KL� N2KK� N2K��

�(3"�+"�0" $"�"4�B%##%� z6� :N2È�� :N2��� :� :� K2ÆÆ�

�(3"�+"�0" $"�3#"4(!(� z6� N2NÆ� :N2NM� :N2MK� K2È�� K2ÆL�

I"v<" �'(�"4�B%##%� z6� :È2OL� :O2O�� :È2LN� :Æ2�È� :Æ2ÄÄ�

�<" �(�4 *%!�x#"!3%0� z6� :KM2�Æ�:KN2NO�:KN2�Æ�:È2�L� :Æ2�Æ�

�<" �(�4 *%!�)%+#'(� z6� :KM2K��:KN2NÆ� :L2LO� :Ä2KÄ� :Æ2ÆN�

�<" �(�)#%$(� z6� :KN2�N�:KK2KÈ�:KK2NÄ�:L2M�� :L2OÆ�

�<" �(�3(%0G(� z6� :KÆ2ÆL� :� :� :� :�

A({%#"0%�"4�B%##%� z6� :KN2O��:KN2�K� :L2ON� :Ä2LÆ� :Ä2ÆL�

A({%#"0%�"4�$#%*&%� z6� :KN2ÈN� :Ä2ÆÄ� :L2�Ä� :O2�M� :�2LM�

A({%#"0%�*({ *G(� z6� :KÈ2ÈÄ� :� :� :� :�

A({%#"0%�"4�)%0 $(� z6� :KK2LM� :È2�Ä� :� :Ä2��� :Æ2ML�

A({%#"0%�)#(.(0(*"� z6� :� :� :� :� :KN2NÈ�

�<" �(�)%#4"!'(� z6� :�2�L� :Æ2OM� :� È2��� Æ2ÆÆ�

I 3($%� z6� :L2K�� :Ä2OO� :L2�N� :È2�È� :Ä2OK�

/(*$"¼��%+(!�+%�)"!v< !%��MNKO�D�
1"6"*+%¼�:�?'(�G(<."�)#(+<&'(�*(�)"#C(+(D�

�

�<#%*$"�%�3(0"$%�+"�+%+(!�(B!"#.(<:!"�v<"�%�4% (#�)%#$"�+(!�)#(+<$(!�P�

3(4"#3 %0 {%+%�3(4�)#"&(!�%B% 5(�+(�4"#3%+(�+%�#"6 '(D�=�"53"&'(�P�(!�)#"&(!�

+(!� (6<#$"!2�v<"�!'(�"v< .%0"*$"!�%(�+(�4"#3%+(�"�(�)#"&(�+(�v<" �(�$ )(�

)%#4"!'(2�+<#%*$"�(!�+( !�¦0$ 4(!�!"4"!$#"!�+"�%*>0 !"D�@!$"�x%$(�)(+"�$"#�

3(*$# B<C+(�+"�x(#4%�+"3 ! .%�)%#%�(�+Px 3 $�"*3(*$#%+(�*(�)"#C(+(D�

E!�)#(+<$(!�3(*!<4 +(!�*%�|*!$ $< &'(2�)(#�*'(�%)#"!"*$%#"4�3<!$(!�

3(4�"4B%0%6"*!2�+ x"#"*3 %4:!"�+(!�)#(+<$(!�3(4"#3 %0 {%+(!�v<"2�)(#�!<%�."{2�

*"3"!! $%4�+"!!"!�3<!$(!D�=!! 42�(�#"!<0$%+(��!<)"#>. $�(<�+Px 3 $��+(!�)#(+<$(!�

3(*!<4 +(!�*(�~\angZY.%# %�"4�x<*&'(�+%�)#"!"*&%�+(!�3<!$(!�3(4�

"4B%0%6"*!2�3(4(�(3(##"<�3(4�(�+(3"�+"�0" $"�3#"4(!(2�v<"�%)#"!"*$(<�

#"!<0$%+(�)(! $ .(�"4�$(+(!�(!�!"4"!$#"!D�



ÈÈ�
�

J"# x 3%:!"2�v<"�%)"!%#�+"�*'(�G%."#�3<!$(�3(4�"4B%0%6"4�(�#"!<0$%+(�

+(!�v<" �(!�"�+%�4({%#"0%�)"#4%*"3"<�*"6%$ .(2�3(4(�*(!�)#(+<$(!�v<"�!'(�

3(4"#3 %0 {%+(!���%B"0%�K��D�

�

�%B"0%�K��I"!<0$%+(�<* $># (�)(#�)#(+<$(�3(*!<4 +(� *$"#*%4"*$"�%*%0 !%+(�)(#�
!"4"!$#"�

�ÌÍÓ×ÚÍÕ		
�ãØÓÒÓÐ	ÓÐ	
�ÐÓØÓÒ	

�ÐÑÐÕÚÌÐ	

�	 �	 à	 æ	 �	

1" $"�)%!$"<# {%+(� 1� N2�Ä� N2��� N2MÄ� N2MK� N2M��

|(6<#$"�+"�)7!!"6(� 1� :� :� N2KÆ� :� :�

|(6<#$"�+"�4(#%*6(� 1� N2�Ä� :N2�N� :� N2�È� N2ÆN�

�(3"�+"�0" $"�3#"4(!(� z6� K2NÆ� K2KM� N2LM� M2L�� M2ÈL�

�<" �(�4 *%!�x#"!3%0� z6� :L2L�� :KN2ÆO� :L2MM� :Ä2ÈÈ� :Æ2�O�

H"B +%�0>3$"%� 1� :� :� :� N2ÆM� :�

�<" �(�4 *%!�)%+#'(� z6� :KK2OÄ� :� :KN2N�� :È2NÆ� :�

A({%#"0%�"4�B%##%� z6� :KM2MM� :� :KN2NÄ�:KK2�È� :È2NK�

�<" �(�3(%0G(� z6� :Æ2KÄ� :� :L2ÈM� :� :KN2���

�<" �(�8%#4"!'(� z6� :N2È�� :� :�2N�� :� :�

�<" �(�8#%$(� z6� :Æ2�È� :� :KN2�Æ� :Ä2KÄ� :�

I"v<" �'(� z6� :� :È2�L� :� :� :�

/(*$"¼��%+(!�+%�)"!v< !%��MNKO�D�
1"6"*+%¼�:�?'(�G(<."�)#(+<&'(�*(�)"#C(+(D�
� �

E�)(*$(�+"�"v< 0CB# (�+"�v<%*$ +%+"�+"4(*!$#%�(�*C."0�+"�%$ . +%+"�

4C* 4%�v<"�%�|*!$ $< &'(�+"."�()"#%#�)%#%�*'(�(B$"#�+Px 3 $���%B"0%�KO�D�E!�

#"!<0$%+(!�+"4(*!$#%4�v<"�)%#%�%�6"!$'(�+"�3<#$(�)#%{(�!'(�)(<3(!�(!�)#(+<$(!�

v<"�(x"#"3"#%4�#"$(#*(�x *%*3" #(D�@!$"�x%$(�)(+"�!"#�#%$ x 3%+(�)"0(!�+Px 3 $!�

"*3(*$#%+(!�*(�#"v<" �'(2�v<" �(!2�4({%#"0%�"�# 3($%D�

�
�%B"0%�KO�8(*$(�+"�"v< 0CB# (�+%�v<%*$ +%+"�+"�)#(+<$(!�3(4"#3 %0 {%+(!�

�ÌÍÓ×ÚÍÕ		
�ãØÓÒÓÐ	ÓÐ	
�ÐÓØÓÒ	

�ÐÑÐÕÚÌÐ	

�	 �	 à	 æ	 �	

|(6<#$"�*%$<#%0� 1� MÆÆ� KÆK� ÆÈ� ÆO� �Æ�

|(6<#$"�+"�%4" 5%� 1� �� �� �OL� MKO� ÄO�

|(6<#$"�+"�3(3(� 1� �D�KK�KKD�Æ���OÈ� MMO� L��

|(6<#$"�+"�4(#%*6(� 1� MDKNO� ÈDÄO�� L�K� ONN� MN��

°²ª¶��¶�³���·�



ÈÄ�
�

\³®̄³«_G«°²ª¶²̄�±
ª·�

�ÌÍÓ×ÚÍÕ		
�ãØÓÒÓÐ	ÓÐ	
�ÐÓØÓÒ	

�ÐÑÐÕÚÌÐ	

�	 �	 à	 æ	 �	

|(6<#$"�+"�)7!!"6(� 1� MDM�O� �DLN�� ��N� KOÄ� KM��

|(6<#$"�+"�!%0%+%�+"�x#<$%!� 1� :� :� KLO� K�K� �L�

|(6<#$"�*%$<#%0� ONN�41� :� :� :� :� M�

|(6<#$"�+"�%4" 5%� ONN�41� :� :� :� :� OK�

|(6<#$"�+"�3(3(� ONN�41� :� :� :� :� �N�

|(6<#$"�+"�4(#%*6(� ONN�41� :� :� :� :� ÄÆ�

|(6<#$"�+"�)7!!"6(� ONN�41� :� :� :� :� �K�

|(6<#$"�+"�!%0%+%�+"�x#<$%!� ONN�41� :� :� :� :� È�

1" $"�)%!$"<# {%+(� 1� ÈMN� �ÄK� �OM�KD�M��KDKÈM�

�(3"�+"�0" $"�"4�B%##%� z6� �� �� :� :� KN�

�(3"�+"�0" $"�3#"4(!(� z6� KD�NM� MDNLÆ� �� MÈK� KL��

I"v<" �'(�"4�B%##%� z6� �� �� �� �� ��

�<" �(�4 *%!�x#"!3%0� z6� �� �� �� �� ��

�<" �(�4 *%!�)%+#'(� z6� �� �� �� �� ��

�<" �(�)#%$(� z6� �� �� �� �� ��

�<" �(�3(%0G(� z6� �� :� :� :� :�

A({%#"0%�"4�B%##%� z6� �� �� �� �� ��

A({%#"0%�"4�$#%*&%� z6� �� �� �� �� ��

A({%#"0%�*({ *G(� z6� �� :� :� :� :�

A({%#"0%�)%0 $(� z6� �� ��
�

�� ��

A({%#"0%�)#(.(0(*"� z6� :� :� :� :� ��

�<" �(�)%#4"!'(� z6� �� �� :� MN� KM�

I 3($%� z6� �� �� �� �� ��

/(*$"¼��%+(!�+%�8"!v< !%��MNKO�D�
1"6"*+%¼���?'(�x( �)(!!C."0�3%03<0%#2�)( !�%�4%#6"4�+"�3(*$# B< &'(�x( �*"6%$ .%���
:�?'(�G(<."�)#(+<&'(�*(�)"#C(+(D�

� �

E!�)(*$(!�+"�"v< 0CB# (�+"�v<%*$ +%+"�)%#%�(!�)#(+<$(!�v<"�!'(�

3(*!<4 +(!�*%�|*!$ $< &'(�"!$'(�%)#"!"*$%+(!�*%��%B"0%�KÆD�

8%#%�!"�(B$"#�<4�*C."0�+"�%$ . +%+"�4C* 4%2�"4�v<"�%�#"3" $%�$($%0�+"�

."*+%!� 6<%0%:!"�%(�!(4%$9# (�+(!�3<!$(!�.%# >." !�3(4�(!�3<!$(!�"�+"!)"!%!�

x 5%!�,�3<!$%�+"�!<)"#>. $�{"#(2�%�|*!$ $< &'(�)(+"#>�%+($%#�$#7!�"!$#%$P6 %!¼�

#"+<{ #�(!�3<!$(!�"�+"!)"!%!�.%# >." !��"¥(<�#"+<{ #�(!�3<!$(!�"�+"!)"!%!�x 5%!��

"¥(<�%<4"*$%#�(!�)#"&(!�+(!�)#(+<$(!�3(4"#3 %0 {%+(!D�

�



ÈL�
�

�%B"0%�KÆ�8(*$(�+"�"v< 0CB# (�+"�v<%*$ +%+"�+"�)#(+<$(!�3(*!<4 +(!�*%�
|*!$ $< &'(�

�ÌÍÓ×ÚÍÕ		
�ãØÓÒÓÐ	ÓÐ	
�ÐÓØÓÒ	

�ÐÑÐÕÚÌÐ	

�	 �	 à	 æ	 �	

1" $"�)%!$"<# {%+(� 1� �ÆM� �M�� �OÄ� LNL� KDNNÆ�

|(6<#$"�+"�)7!!"6(� 1� :� :� K�� :� :�

|(6<#$"�+"�4(#%*6(� 1� KK� �� :� KN� ��

�(3"�+"�0" $"�3#"4(!(� z6� MM� M�� KL� È� K�

�<" �(�4 *%!�x#"!3%0� z6� �� �� �� �� ��

H"B +%�0>3$"%� 1� :� :� :� M� :�

�<" �(�4 *%!�)%+#'(� z6� �� :� �� �� :�

A({%#"0%�"4�B%##%� z6� �� :� �� �� ��

�<" �(�3(%0G(� z6� �� :� �� :� ��

�<" �(�)%#4"!'(� z6� �N� :� �� :� :�

�<" �(�)#%$(� z6� �� :� �� �� :�

I"v<" �'(� z6� :� �� :� :� :�

/(*$"¼��%+(!�+%�)"!v< !%��MNKO�D�
1"6"*+%¼���?'(�x( �)(!!C."0�3%03<0%#2�)( !�%�4%#6"4�+"�3(*$# B< &'(�x( �*"6%$ .%���
:�?'(�G(<."�)#(+<&'(�*(�)"#C(+(D�

� �

� E�)(*$(�+"�"v< 0CB# (�"4�.%0(#�+"�."*+%!�+%�%$ . +%+"�P�%)#"!"*$%+(�*%�

�%B"0%�KÈD�@!$"�)(*$(�+"4(*!$#%�(�.%0(#�4C* 4(�v<"�+"."�!"#�."*+ +(�)%#%�v<"�

%�|*!$ $< &'(�*'(�(B$"*G%�+Px 3 $�"�(B$"*G%�!<)"#>. $�{"#(2�(<�!"�%2�P�(�.%0(#�"4�

$"#4(!�4(*"$># (!�v<"�(�~\angZ�H%4B<C�*"3"!! $%�."*+"#�)%#%�%#3%#�3(4�(!�

3<!$(!�"�+"!)"!%!�.%# >." !�"�x 5(!�+%�%$ . +%+"�+"�)#(3"!!%4"*$(�+"�0" $"�"�

+"# .%+(!D�

� ?(!�)"#C(+(!�"4�v<"�(!�#"!<0$%+(!�+%!�4%#6"*!�+"�3(*$# B< &'(�

<* $># %!�+"�3%+%�)#(+<$(�x(#%4�*"6%$ .(!�*'(�x( �)(!!C."0�"!$ 4%#�(!�8@F��"�

8@FJD�

�". +(�,!�4%#6"*!�+"�3(*$# B< &'(�+(!�)#(+<$(!�!"#"4�*"6%$ .%!� *x"#":

!"2�v<"� *+")"*+"*$"�+%�v<%*$ +%+"�)#(+<{ +%�)"0%�%$ . +%+"�+"�)#(3"!!%4"*$(�

+"�0" $"�"�+"# .%+(!2�4%*$"*+(:!"�(!�%$<% !�*C." !�+"�)#(+<&'(2�(!�8@F��"�8@FJ�

!"#'(�*"6%$ .(!D�

�



ÄN�
�

�%B"0%�KÈ�8(*$(�+"�"v< 0CB# (�+"�.%0(#��I©��+(!�)#(+<$(!�3(4"#3 %0 {%+(!�

�ÌÍÓ×ÚÍÕ		
�ÐÑÐÕÚÌÐ	

�	 �	 à	 æ	 �	

|(6<#$"�*%$<#%0� OMM2�M� MÄM2MO� K�O2NÈ� KOK2MO� KMN2�Ä�

|(6<#$"�+"�%4" 5%� �� �� LMÈ2È�� ONK2ÆÄ� MMO2NÄ�

|(6<#$"�+"�3(3(� ÆD�ÈÈ2N��MNDKMN2N�� LMM2KO� OM�2MN� M�Æ2KL�

|(6<#$"�+"�4(#%*6(� �DNÆÆ2K��K�DÈÆK2KÄ�KDÄÄK2ML�KDKÆM2ON� O�Æ2�Ä�

|(6<#$"�+"�)7!!"6(� �D�ÄÄ2NÈ� ÄDÆNN2OÈ� ÄÆÄ2��� �ÆÄ2�Æ� �M�2Ä��

|(6<#$"�!%0%+%�+"�x#<$%!� :� :� �LO2OÈ� �N�2Ä�� KML2ÈL�

|(6<#$"�*%$<#%0� :� :� :� :� M2�M�

|(6<#$"�+"�%4" 5%� :� :� :� :� ÆÄ2NO�

|(6<#$"�+"�3(3(� :� :� :� :� �N2M��

|(6<#$"�+"�4(#%*6(� :� :� :� :� KK�2�K�

|(6<#$"�+"�)7!!"6(� :� :� :� :� �N2ÆÈ�

|(6<#$"�!%0%+%�+"�x#<$%!� :� :� :� :� L2OM�

1" $"�)%!$"<# {%+(� Ä�M2�È� ONÆ2ÈÄ� �ÄL2ÈM� KD�KÈ2LM�KDKÆM2KÆ�

�(3"�+"�0" $"�"4�B%##%� �� �� :� :� Æ�2KM�

�(3"�+"�0" $"�3#"4(!(� ÈDOÈM2LÄ�KNDML�2LÈ� �� KDÈÆÄ2ÈO�KDMÈÄ2NK�

I"v<" �'(�"4�B%##%� �� �� �� �� ��

�<" �(�4 *%!�x#"!3%0� �� �� �� �� ��

�<" �(�4 *%!�)%+#'(� �� �� �� �� ��

�<" �(�)#%$(� �� �� �� �� ��

�<" �(�3(%0G(� �� :� :� :� :�

A({%#"0%�"4�B%##%� �� �� �� �� ��

A({%#"0%�"4�$#%*&%� �� �� �� �� ��

A({%#"0%�*({ *G(� �� :� :� :� :�

A({%#"0%�)%0 $(� �� �� :� �� ��

A({%#"0%�)#(.(0(*"� :� :� :� :� ��

�<" �(�)%#4"!'(� �� �� :� ONL2ÈK� �NÄ2ÄÆ�

I 3($%� �� �� �� �� ��

/(*$"¼��%+(!�+%�)"!v< !%��MNKO�D�
1"6"*+%¼���?'(�x( �)(!!C."0�3%03<0%#2�)( !�%�4%#6"4�+"�3(*$# B< &'(�x( �*"6%$ .%���
:�?'(�G(<."�)#(+<&'(�*(�)"#C(+(D�

� �

� ?%��%B"0%�KÄ�P�%)#"!"*$%+(�(�)(*$(�+"�"v< 0CB# (�+"�.%0(#�+(!�)#(+<$(!�

3(*!<4 +(!�*%�)#9)# %�|*!$ $< &'(D�

�
�
�



ÄK�
�

�%B"0%�KÄ�8(*$(�+"�"v< 0CB# (�+"�.%0(#��I©��+"�)#(+<$(!�3(*!<4 +(!�*%�
|*!$ $< &'(�

�ÌÍÓ×ÚÍÕ		
�ÐÑÐÕÚÌÐ	

�	 �	 à	 æ	 �	

1" $"�)%!$"<# {%+(� O�M2O����N2ÈL��LÆ2OO�LNÆ2ÄM�KDNN�2�Æ�

|(6<#$"�+"�)7!!"6(� :� :� MÄ2MO� :� :�

|(6<#$"�+"�4(#%*6(� MK2MM� �� :� M�2��� L2KL�

�(3"�+"�0" $"�3#"4(!(� KKÈ2ÆO�KKM2OM� LO2LL� �È2NK� È2L��

�<" �(�4 *%!�x#"!3%0� �� �� �� �� ��

H"B +%�0>3$"%� :� :� :� �2ÄO� :�

�<" �(�4 *%!�)%+#'(� �� :� �� �� :�

A({%#"0%�"4�B%##%� �� :� �� �� ��

�<" �(�3(%0G(� �� :� �� :� ��

�<" �(�)%#4"!'(� O�N2��� :� �� :� :�

�<" �(�)#%$(� �� :� �� �� :�

I"v<" �'(� :� �� :� :� :�

/(*$"¼��%+(!�+%�)"!v< !%��MNKO�D�
1"6"*+%¼���?'(�x( �)(!!C."0�3%03<0%#2�)( !�%�4%#6"4�+"�3(*$# B< &'(�x( �*"6%$ .%���
:�?'(�G(<."�)#(+<&'(�*(�)"#C(+(D�

�

F(4�B%!"�*(!�#"!<0$%+(!2�)(+":!"� *x"# #�v<"�*'(�P�. >."0�4%*$"#�%�0 *G%�

+"�)#(+<&'(�)%#%�3(4"#3 %0 {%&'(�+"�#"v<" �'(2�v<" �(!2�4({%#"0%�"�# 3($%D�

A%*$"#�$% !�)#(+<$(!�+"4%*+%�%0$(�.(0<4"�+"� *!<4(!�)#(+<$ .(!2�v<"�)(#�!<%�

."{�*'(�(x"#"3"4�#"*$%B 0 +%+"�%(�! !$"4%�+"�)#(3"!!%4"*$(�+"�0" $"�"�+"# .%+(!�

+(�~\angZ�H%4B<CD�

E!�)#(+<$(!�v<"�+"4%*+%#%4�4"*(!� *!<4(!�)#(+<$ .(!�3(4(� (6<#$"!2�

0" $"�)%!$"<# {%+(�"�+(3"�+"�0" $"�3#"4(!(�+"4(*!$#%#%4�!"#�. >." !�*%�4% (#�

)%#$"�+(�)"#C(+(�%*%0 !%+(D�

@*$#"$%*$(2�P�*"3"!!># (�#"."#�%�%$<%0�"!$#<$<#%�+"�3<!$(!�+(�118�+"�

8#(3"!!%4"*$(�+"�1" $"�"��"# .%+(!2�!"�%�"4�#"0%&'(�%(!�3<!$(!�3(4�4%$P# %:�

)# 4%�"�4'(�+"�(B#%�)"#4%*"*$"2�v<"�%)#"!"*$%#%4�(!�4% (#"!�6%!$(!�*(�

! !$"4%�)#(+<$ .(D�Q<6"#":!"�%+($%#�<4�4P$(+(�+"�x(#4%&'(�+"�)#"&(!�)%#%�v<"�

"!$"!�!"�%4�3(*+ {"*$"!�3(4�%�%$<%0�"!$#<$<#%�+"�3<!$(!�"�+"!)"!%!2�+"�x(#4%�v<"�



ÄM�
�

%�#"3" $%�+"�."*+%�+(�"53"+"*$"�+%�)#(+<&'(�!"�%�!<x 3 "*$"�)%#%�v<"2�*(�

4C* 4(2�G%�%�!<)"#>. $� 6<%0�%�{"#(D�

�

R�/÷7;Y����÷�+�;��V(��+�÷���÷��*����:�÷�<�(����÷

�

F(4(�%!�%$ . +%+"!�)#(+<$ .%!�+(!�188!�+"�H(. *(3<0$<#%�+"�1" $"�"�+"�

8#(3"!!%4"*$(�+"�1" $"�+"4(*!$#%#%4�!"#�+"x 3 $># %!�+<#%*$"�$(+(�(�)"#C(+(�+"�

%*>0 !"�+"!$"�"!$<+(2�x( �<$ 0 {%+(�<4�4(+"0(�A�E�)(#�#"6#"!!'(�4¦0$ )0%�%�x 4�

+"�."# x 3%#�v<%0�%�+")"*+7*3 %�+"�#"3<#!(!�+%�-* '(�)%#%�!<B! + %#�%!�%$ . +%+"!�

+(!�188!�+(�~\angZ�H%4B<CD�E!�#"!<0$%+(!�!'(�%)#"!"*$%+(!�*%��%B"0%�KLD�

�

�%B"0%�KL�I"6#"!!'(�4¦0$ )0%�)"0(�4P$(+(�+(!�AC* 4(!��<%+#%+(!�E#+ *># (!�
�ÐÕÝÌØåâÍ	 
ÍÐßØÝØÐãÚÐ	�ÌÌÍ	�ÒÓÌâÍ	 ��ÛÒÏÍÌ	

F(*!$%*$"� MÆÆ�N2Ä� �ÆNÈ2LÄ� O2NM�":Æ�����

IJ�H(. *(3<0$<#%�+"�1" $"� :N2�N�O�� N2Æ�KM�� �N2Æ��È�

I|�H(. *(3<0$<#%�+"�1" $"� :K2�MLÈK� N2MOOO�� M2MN�":O�����

IJ�8#(3"!!%4"*$(�+"�1" $"�"��"# .%+(!� N2KOMÈÈ� N2�MKLÄ� �N2ÈMN��

I|�8#(3"!!%4"*$(�+"�1" $"�"��"# .%+(!� N2NÄÆLÄ� N2ÄÆNLO� �N2LMN��

/(*$"¼��%+(!�+%�)"!v< !%��MNKO�D�
1"6"*+%¼�����?C."0�+"�! 6* x 32*3 %�%�K̈ ��IJ�:�#"3" $%�+"�."*+%�+(�"53"+"*$"�+"�
)#(+<&'(��I|�N�#"3" $%�+"�3(*!<4(� *$"#*(D�

�

=�)%#$ #�+(!�#"!<0$%+(!�+(�4(+"0(�A�E�P�)(!!C."0�)#"+ {"#�v<"�%�#"3" $%�

+"�."*+%�+(�"53"+"*$"�+"�)#(+<&'(�+(�188�+"�H(. *(3<0$<#%��0" $"�VbYb\[g]\�

)%#%�%� *+¦!$# %��"�%!�#"3" $%!�+"�."*+%�+(�"53"+"*$"�+"�)#(+<&'(�"�+"�3(*!<4(�

 *$"#*(�+(�188�+"�8#(3"!!%4"*$(�+"�1" $"�"��"# .%+(!��0" $"�)%!$"<# {%+(2�

v<" �(!2� (6<#$"!2�"*$#"�(<$#(!��*'(�x(#%4�! 6* x 3%$ .%!�)%#%�#"+<{ #�%�

+")"*+7*3 %�+"�#"3<#!(!�+%�-* '(�v<"�!<B! + %4�%!�%$ . +%+"!�+(!�+( !�

0%B(#%$9# (!D��

@*$#"$%*$(2�%�#"3" $%�+"�3(*!<4(� *$"#*(�+(�188�+"�H(. *(3<0$<#%�

�3(*!<4(� *$"#*(�+"�0" $"�VbYb\[g]\�§�%* 4% !�)%#%�%B%$"��x( �! 6* x 3%$ .%�%�K̈ �

)%#%�#"+<{ #�%�+")"*+7*3 %�+"�#"3<#!(!�+%�-* '(D�=!! 42� *x"#":!"�v<"�%�3%+%�



Ä��
�

%<4"*$(�+"�I©�K2NN�*%�#"3" $%�+"�3(*!<4(� *$"#*(�+(�188�+"�H(. *(3<0$<#%�

+ 4 *< <�(�+Px 3 $�(<�#")%!!"�+%�-* '(�"4�I©�K2�MD�

8(#�4" (�+(!�#"!<0$%+(!�+"!$"�4(+"0(�."# x 3%:!"�v<"�%�#"3" $%�+"�0" $"�VbY

b\[g]\�."*+ +(�)%#%�%� *+¦!$# %�"�+"�!"<!�+"# .%+(!�*'(�3(*$# B<"4�)%#%�%�

"5"3<&'(�+%!�+"!)"!%!2�!(4"*$"�%�#"3" $%�+"�0" $"�VbYb\[g]\�3(*!<4 +(�*%�

)#9)# %� *!$ $< &'(�"�%�#"3" $%�+"�%* 4% !�)%#%�%B%$"D��

E!�#"!<0$%+(!�+"�$"!$"!�%)#"!"*$%+(!�*%��%B"0%�MN2�)%#%�*(#4%0 +%+"�+(!�

#"!C+<(!2�G"$"#(!3"+%!$C3 %�"�%<$(3(##"0%&'(�+(!�#"!C+<(!�+"4(*!$#%4�v<"�(�

4(+"0(�A�E�<$ 0 {%+(�"!$>�B"4�%�<!$%+(�"�#"!)(*+"<�%�.%# >."0�+"� *$"#"!!"�

�#")%!!"�+%�-* '(�D��

�

�%B"0%�MN�@!$%$C!$ 3%�+"�$"!$"!�+"�*(#4%0 +%+"2�G"$"#(!3"+%!$C3 %�"�
%<$(3(##"0%&'(�

�ÐÕÚÐÕ	 �ÒÓÌâÍ	 �ÐÕ×ÏÚÒÓÍ	 �ãÚÐÌÔÌÐÚÒåâÍ	

?(#4%0 +%+"� 8:.%0(#���N2KN�8:.%0(#���N2KNÈ�L� ?(#4%04"*$"�+ !$# B<C+(!�

É"$"#(!3"+%!$C3 %�8:.%0(#���N2KN�8:.%0(#���N2ÆKOÆNÈ�Q"4�G"$"#(!3"+%!$C3 %�

=<$(3(##"0%&'(� 8:.%0(#���N2KN�8:.%0(#���N2ÈÆOM���Q"4�%<$(3(##"0%&'(�

/(*$"¼��%+(!�+%�)"!v< !%��MNKO�D�

�

=!! 42�%�)%#$ #�+(!�#"!<0$%+(!�+"�$"!$"!� *x"#":!"�v<"�(!�"##(!�!'(�

*(#4%04"*$"�+ !$# B<C+(!2�)( !�%�"!$%$C!$ 3%�+"�$"!$"�+(��< :v<%+#%+(�x( �+"�

�2�ÆKML�"�):.%0(#�+"�N2KNÈ�OL2�v<"�(�4(+"0(�*'(�)(!!< �G"$"#(!3"+%!$C3 %2�<4%�

."{�v<"�%�"!$%$C!$ 3%�+"�$"!$"�1A�x( �+"�KK2ÄÄ�K�"�):.%0(#�+"�N2ÆKOÆNÈ2�"�v<"�*'(�

%)#"!"*$(<�%<$(3(##"0%&'(�+(!�#"!C+<(!2�)( !�%�"!$%$C!$ 3%�+"�$"!$"�1A/�x( �+"�

N2NLKMKMO�"�):.%0(#�+"�N2ÈÆOM��D�

�

�



Ä��
�

T÷6üù�øý4û7ÿ�4�÷5øù7ø�÷

�

@!$"�"!$<+(�(B�"$ .(<�%*%0 !%#�(!�6%!$(!�"�#"3" $%!�6"#%+%!�)"0(!�188!�+"�

H(. *(3<0$<#%�+"�1" $"�"�+"�8#(3"!!%4"*$(�+"�1" $"�"��"# .%+(!�+(�|/A;�

~\angZ�H%4B<C2�3(4�(� *$< $(�+"�."# x 3%#�v<%0�%�3(*$# B< &'(�+%!�#"3" $%!�

6"#%+%!�)"0(!�0%B(#%$9# (!2�)%#%�+ 4 *< #�%�+")"*+7*3 %�+"�#"3<#!(!�+%�-* '(�

v<"�!<B! + %4�%!�!<%!�%$ . +%+"!D�=�)"!v< !%�x( �+"!"*.(0. +%�)(#�4" (�+"�

0".%*$%4"*$(�+"�+%+(!2�3(4�%B(#+%6"4�v<%0 :v<%*$ $%$ .%�+"�<4%�!P# "�

$"4)(#%0�+"�3<!$(!�"�#"3" $%!�#"x"#"*$"!�%(�)"#C(+(�+"��N�4"!"!D�/( �#"%0 {%+%�%�

%*>0 !"�+%�%$ . +%+"�0" $" #%�)"0%�4"$(+(0(6 %�+(�3<!$(�()"#%3 (*%0�+"�)#(+<&'(2�

%�%*>0 !"�+%�%$ . +%+"�+"�)#(3"!!%4"*$(�+"�0" $"�"�+"# .%+(!�)"0(�3<!$"%4"*$(�

)(#�%B!(#&'(�"�3<!$"%4"*$(�+ #"$(¥.%# >."0�"�%�%*>0 !"�"3(*(4P$# 3%�)(#�4" (�

+(!�AC* 4(!��<%+#%+(!�E#+ *># (!�3(4�#"6#"!!'(�4¦0$ )0%D�

8(#�4" (�+(!�#"!<0$%+(!�"*3(*$#%+(!�."# x 3(<:!"�v<"�%�%$ . +%+"�+"�

B(. *(3<0$<#%�0" $" #%�+(�|/A;�~\angZ�H%4B<C2�%)"!%#�+"�)(!!< #�<4%�

 *x#%"!$#<$<#%�+"�v<%0 +%+"�)%#%�%�%$ . +%+"�3(4(�3(*!$#<&w"!2�"v< )%4"*$(!2�

>#"%�+"�)%!$%6"*!�"�%* 4% !�3(4�6"*P$ 3%�%+"v<%+%�)%#%�%�)#(+<&'(�0" $" #%2�"!$>�

!"�+"!3%) $%0 {%*+(�*(�3<#$(�"�0(*6(�)#%{(�"�+")"*+"�+"�#"3<#!(!�+%�-* '(�)%#%�

4%*$"#�"!$%�%$ . +%+"2�)( !�%)#"!"*$(<�+Px 3 $�+<#%*$"�$(+(�(�)"#C(+(�+"�%*>0 !"D�

/( �)(!!C."0�"*3(*$#%#�6%#6%0(!�*%�%$ . +%+"�0" $" #%�v<"2�!"�6"# +(!�+"�

x(#4%�%+"v<%+%2�)(+"4�3(*$# B< #�)%#%�%�#"+<&'(�+(�+Px 3 $�"2�)(#�3(*!"v<7*3 %2�

%�+")"*+7*3 %�+"�#"3<#!(!�+%�-* '(D�@5 !$"�(3 (! +%+"�*(�#"B%*G(�0" $" #(2�v<"�

%)#"!"*$(<�)"#3"*$<%0�+"�.%3%!�"4�0%3$%&'(�%B% 5(�+(� +"%02�v<"�P�+"�Ä�̈ 2�"�*(�

C*+ 3"�+"�.%3%!�"4�0%3$%&'(¥G(4"4�"4�#"0%&'(�%�)"!v< !%!�%*$"# (#"!2�%0P4�+"�

3(*!<4(�4P+ (�+"�3(*3"*$#%+(�%3 4%�+(�)%+#'(�+"�3(*!<4(�6"#%0D�

E!�#"!<0$%+(!�"*3(*$#%+(!�". +"*3 %#%4�v<"�%�%$ . +%+"�+"�

)#(3"!!%4"*$(�+"�0" $"�"�+"# .%+(!�*'(�)(!!< �. %B 0 +%+"�()"#%3 (*%0�"�+")"*+"�

+"�#"3<#!(!�+%�-* '(�)%#%�!<B! + %#�!<%!�%$ . +%+"!D�@!$"�!"$(#�)(!!< �3%)%3 +%+"�



ÄO�
�

 *!$%0%+%�+"�ONNN�z6¥0" $"¥+ %2�*(�"*$%*$(�%�4P+ %�+"�)#(3"!!%4"*$(�*(�)"#C(+(�

+"�%*>0 !"�x( �+"�%)"*%!�Ä2È̈ �+"�!<%�3%)%3 +%+"� *!$%0%+%D�/(#%4�)#(+<{ +(!�MÈ�

$ )(!�+"�+"# .%+(!�0>3$"(!2�"*$#"� (6<#$"!2�B"B +%�0>3$"%2�0" $"�)%!$"<# {%+(2�

+(3"!2�#"v<" �'(2�4({%#"0%2�# 3($%�"�v<" �(!D�

?%�%)<#%&'(�+(�#"!<0$%+(�)(#�)#(+<$(�(!� (6<#$"!2�0" $"�)%!$"<# {%+(�"�

+(3"�+"�0" $"�3#"4(!(�%)#"!"*$%#%4�!<)"#>. $!�*%�4% (#�)%#$"�+(�)"#C(+(�+"�

%*>0 !"2�3(*$<+(2�*'(�3(B# #%4�%�3(*$%�+(!�v<" �(!2�#"v<" �'(�"�# 3($%�v<"�

%3<4<0%#%4�+Px 3 $2�3(4)#(4"$"*+(�(�#"!<0$%+(�"3(*�4 3(�+%�%$ . +%+"�,�

"53"&'(�+(�v<" �(�$ )(�)%#4"!'(�v<"�(B$"."�!<)"#>. $�*(!�+( !�¦0$ 4(!�

!"4"!$#"!�+"�"!$<+(D�

E!�)(*$(!�+"�"v< 0CB# (�3(*$>B 0�+"4(!$#%#%4�%�v<%*$ +%+"�4C* 4%�+"�

<* +%+"!�v<"�+"."4�!"#�)#(+<{ +%!�"�(�.%0(#�4C* 4(�+"�."*+%!�)%#%�%#3%#�3(4�

(!�3<!$(!�+%�%$ . +%+"�+"�)#(3"!!%4"*$(�+"�0" $"�"�+"# .%+(!2�"4�v<"�(�.%0(#�+(�

!<)"#>. $� 6<%0%:!"�%�{"#(D�@*$#"$%*$(2�3(4(�%�%$ . +%+"�%)#"!"*$(<�+Px 3 $�"�%�

4%#6"4�+"�3(*$# B< &'(�<* $># %�+"�%06<*!�+(!�)#(+<$(!�x( �*"6%$ .%2�*'(�x( �

)(!!C."0�3%03<0%#�(!�)(*$(!�+"�"v< 0CB# (�+"�3"#$(!�)#(+<$(!D�

@4�#"0%&'(�,�%*>0 !"�"3(*(4P$# 3%2�%)"*%!�%�.%# >."0�#"3" $%�+"�

3(*!<4(� *$"#*(�+(�188�+"�H(. *(3<0$<#%��3(*!<4(� *$"#*(�+"�0" $"�VbYb\[g]\�§�

%* 4% !�)%#%�%B%$"��+"4(*!$#(<�!"#�! 6* x 3%$ .%�)%#%�%�#"+<&'(�+%�+")"*+7*3 %�

+(!�#"3<#!(!�+%�-* '(�v<"�!<B! + %4�%!�%$ . +%+"!�+(!�188!�"!$<+%+(!D�

8(#�4" (�+"!$%�)"!v< !%�."# x 3(<:!"�v<"�%!�#"3" $%!�)#9)# %!�!'(�<4%�

x(*$"�+"�#"3<#!(!�v<"�3(4)0"4"*$%�(�(#&%4"*$(�+(��"!(<#(2�3(##(B(#%*+(�3(4�

%�%x #4%&'(�+"�F(#B<33 ��MNN��2�%(�+ {"#�v<"�%!�|/@Q�"!$'(�B<!3%*+(�

%0$"#*%$ .%!�)%#%�3%)$%#�#"3<#!(!�x *%*3" #(!D�

?(!�+( !�! !$"4%!�+"�)#(+<&'(�"!$<+%+(!�*'(�"5 !$"�%�)#>$ 3%�+"�

4"*!<#%#�(!�3<!$(!�)#(+<$ .(!2�(<�!"�%2�*(�!"#. &(�)¦B0 3(�*'(�"5 !$"�%�$#%+ &'(�

+"�!"�4"!<#%#�(!�3<!$(!�+%!�%$ . +%+"!D�



ÄÆ�
�

8(#P42�$%0�)#>$ 3%�4(!$#(<�!"#�x<*+%4"*$%0�)%#%�"0<3 +%#�%�#"%0 +%+"�

()"#%3 (*%0�+"�+( !�0%B(#%$9# (!�+"�)#(+<	
ª«®«�ÀJ��²³«ª«¬ª®̄ª«°®±²ª̄³«

³́µ®¶³·�+(�|/A;�~\angZ�H%4B<CD�=�%+(&'(�+"�! !$"4%!�+"�%)<#%&'(�+"�

3<!$(!�)"0%�|*!$ $< &'(�P� 4)(#$%*$"�)%#%�%<5 0 %#�*(�6"#"*3 %4"*$(�"�"4)#"6(�

+(!�#"3<#!(!�)#(+<$ .(!�)¦B0 3(!D�

E�3(*�<*$(�+"� *x(#4%&w"!�6"#"*3 % !2�"*3(*$#%+(!�)(#�4" (�+(!�

#"!<0$%+(!�+"!$%�)"!v< !%2�!'(�)%#24"$#(!�)%#%�."# x 3%#�%�"x 3 7*3 %�3(4�v<"�(!�

#"3<#!(!�)¦B0 3(!�"!$'(�!"*+(�"4)#"6%+(!�*(!�+( !�0%B(#%$9# (!�"!$<+%+(!D�

?%�0 $"#%$<#%�3(##"*$"�!'(�"!3%!!(!�(!�"!$<+(!�#"0%3 (*%+(!�%(!�3<!$(!�+"�

)#(+<&'(�"4�0%B(#%$9# (!�+"�)#(+<&'(�"�)#>$ 3%2�"!)"#%:!"2�"*$'(2�v<"�"!$%�

)"!v< !%�$"*G%�3(*$# B<C+(�)%#%�(�%<$(3(*G"3 4"*$(�+%�|*!$ $< &'(2�G%�%�. !$%�

v<"�*'(�"5 !$"�%�)#>$ 3%�+"�%)<#%#�!"<!�3<!$(!�)#(+<$ .(!�"2�$%4BP42�)%#%�(�

"!$%B"0"3 4"*$(�+"�)%+#w"!�+"�3(4)%#%&'(�)%#%�(<$#%!� *!$ $< &w"!�v<"�)(!!<"4�

(�4"!4(�4(+"0(�)%<$%+(�*%�°®±²ª̄³«́³µ®¶³·��

=!�0 4 $%&w"!�+"!$%�)"!v< !%�#"! +"4�*%�3%#7*3 %�+"�"!$<+(!�"4�v<"�

!"<!�#"!<0$%+(!�)(!!%4�!"#�3(4)%#%+(!�%(!�+"!$%�"�*%�)"v<"*%�B%!"�+"�+%+(!�

%*%0 !%+(!2�!"*+(�*"3"!!># %�<4%�!P# "�$"4)(#%0�+"�#"3" $%!2�3<!$(!�"�+"!)"!%!�

4% !�0(*6%2�"4�v<"�!"�)(!!%� *x"# #�3(4�4% (#�3(*x %B 0 +%+"�)#()(! &w"!�

#"0%3 (*%+%!�,!�x(*$"!�+"�#"3" $%!�"�%(!�6%!$(!�+"�4%*<$"*&'(�+%!�%$ . +%+"!�

"!$<+%+%!D�

F(4(�!<6"!$w"!�)%#%�)"!v< !%!�x<$<#%!�!<6"#":!"�v<"�!"�%�#"%0 {%+%�%�

%*>0 !"�()"#%3 (*%0�®«ª��Àª±«̄³ªÀ³��À�ª±«��®«²ª¬�$®¬«ª«¬ª®̄ª«°®±²ª̄³«

³́µ®¶³·!�3(4(�(!�188!�+"�%. 3<0$<#%2�!< *(3<0$<#%�"�3<* 3<0$<#%2�%0P4�+"�

."# x 3%#�(�#"$(#*(�!(B�%�9$ 3%�!(3 %0�+(!�188!�%*%0 !%+(!��>�v<"2�!(B�%�9$ 3%�

()"#%3 (*%02�+"4(*!$#%4�!"#�+"x 3 $># (!D�



ÄÈ�
�

û454û�ù6ø7�÷
�
=�Â|?Q2�1D�FD��ÕØãÜ	ÜÌÐÚÏ	ßÍÌ	ÔÌØãÝØÔÏÐÕ	Íß	ÐÝÍãÍÑÐÚÌØÝÕD�� !)(*C."0�"4¼�
�G$$)¼¥¥6#"$0D!(<#3"x(#6"D*"$¥¾ *�M¥ *+"5�)$DG$40�D�=3"!!(�"4¼�KL�%B#D�MNK�D�
�
=1E?QE2�AD�F<!$(!�*(�!"#. &(�)¦B0 3(D��ÐÛØÕÚÒ	ÓÍ	�ÐÌÛØåÍ	�äÎÏØÝÍ2�.D�ON2�*D�
K2��%*D¥4%#D�KLLLD�
�
=I��@Q2�=D��Q|1J@|I=2�QD�/D�ID��1|A=2�=D�=D��D�/D�FD��=I��@Q2�=D�/D��
8|I@Q2�QD�JD�=*>0 !"�+"�3<!$(!�*%�)"3<># %�0" $" #%¼�<4�"!$<+(�+"�3%!(�+%!�
)#()# "+%+"!�%!! !$ +%!�)"0(�)#(6#%4%�+"�+"!"*.(0. 4"*$(�+%�)"3<># %�0" $" #%�
+%�#"6 '(�+"�J &(!%D�
×ÕÚÍÕ	Ð	�ÜÌÍãÐÜîÝØÍ	������fY.D�M2�*D�K2��%*D¥�<*D�MNNÆD�
�
=QQEF|=�uE�HI=Q|1@|I=��EQ�FI|=�EI@Q��@�;|IE1=?�ED��ãÓØÝÐÕ	
�ÍÍÚçÝãØÝÍÕD�� !)(*C."0�"4¼��¾¾¾D6 #(0%*+(D3(4DB#�D�=3"!!(�"4¼�KL�+"{D�
MNK�D��
�
H=?=Q3@}QÂ=2�=D��FI-|RQQ@?2�/D��F1==QQ@?2�;D��D�ÉD��J=?��@I�
JEIQ�2�RD�;D�=D�RD�@xx"3$�%*+�z"½�x%3$(#!�(x�B½)#(+<3$!�.%0(# {%$ (*¼��G"�3%!"�
(x�+% #½� *+<!$#½D�áÍ×ÌãÒÏ	Íß	�ÒØÌ�	�ÝØÐãÝÐ2�.D�LÈ2�*D��2�)D�KÄL�NKLNÄ2�=)#D�
MNK�D�
�
H=I;E2�/D��A-11@I2�1D��D���@1=ÉE=2�RD�@D��F=QQ|�=2��D�}D�
8"#x(#4%*3"�(x�G 6G�)#(+<3 *6�+% #½�3(¾!�¾ $G�$G#""�+ xx"#"*$�x""+ *6�!½!$"4!�
3(4B * *6�)%!$<#"�%*+�$($%0�4 5"+�#%$ (*!D�áÍ×ÌãÒÏ	Íß	�ÒØÌ�	�ÝØÐãÝÐ2�.D�ÄO2�*D�
KK2�)D�ML�Ä:MLÆ�2�?(.D�MNNMD�
�
H=>�@I2�8D��R=FÂ2�QD��<%0 $%$ ."�F%!"�Q$<+½�A"$G(+(0(6½¼�Q$<+½��"! 6*�%*+�
|4)0"4"*$%$ (*�x(#�?(. 3"�I"!"%#3G"#!D���Ð	�×ÒÏØÚÒÚØÛÐ	�ÐÔÍÌÚD�.D�K�2�*D��2�)D�
O��:OOL2��"3D�MNNÄD�
�
H@FÂ@I2�ÂD�AD��8=IQE?Q2�ID�1D��ÂE1E�|?QÂ=2�RD��A=�|I-2�;D�?D�=�
3(!$!�%*+�#"$<#*!�".%0<%$ (*�(x�%0$"#*%$ ."�+% #½�)#(+<3$!�$(�+"$"#4 *"�3%) $%0�
 *."!$4"*$�%*+�()"#%$ (*%0�x"%! B 0 $½�(x�%�!4%00�!3%0"�+% #½�)#(3"!! *6�x%3 0 $½D�
áÍ×ÌãÒÏ	Íß	�ÒØÌ�	�ÝØÐãÝÐ2�.D�LN2�*D�O2�)D�MONÆ:MOKÆ2�A%½�MNNÈD	
�
H@I@?�Q@?2�8D�HD�AD��ÂEJ=FQ2�ÂD��=QQ@1�E?Â2�AD�=D�8D�AD�F(4)%# *6�
# !z� *�3(*."*$ (*%0�%*+�(#6%* 3�+% #½�x%#4 *6� *�$G"�?"$G"#0%*+!¼�=*�"4) # 3%0�
=*%0½! !D�áÍ×ÌãÒÏ	Íß	�ÒØÌ�	�ÝØÐãÝÐ2�.D�LO2�*D�È2�)D��ÄN�:�ÄKK2�R<0D�MNKMD�
�
H@I�O2��D�RD��H@-1Â@2�ID��ÐÕÚâÍ	ÓÐ	Ý×ÕÚÍÕD�Q'(�8%<0(¼�Q%#% .%2�MNNÆD�
�



ÄÄ�
�

HE-A=2�=D���-IÉ=A2�FD�=D��A@-?|@I:;E��|Â2�1D�Q$%#$:<)�%*+�
()"#%$ *6�3(!$!�x(#�%#$ !%*�3G""!"�3(4)%* "!D�áÍ×ÌãÒÏ	Íß	�ÒØÌ�	�ÝØÐãÝÐ2�.D�LÈ2�
*D�Æ2�)D��LÆ�:�LÈM2�=)#D�MNK�D�
�
HE>2�ID�I<** *6�6(."#*4"*$�0 z"�%�B<! *"!!¼� 4)0 3%$ (*!�x(#�)<B0 3�
%+4 * !$#%$ (*�$G"(#½�%*+�#"!"%#3GD�ÑÐÌØÝÒã	�ÐÛØÐ�	Íß	�×ÎÏØÝ	
ÓÑØãØÕÚÌÒÚØÍã2�.D�ML2�*D�K2�)D�KL:��2�A%#D�KLLLD�
�
IDpok!«»�«1�«̂�̄�²«³¶«�À�"³�®«¬³¶³�®¬®¶�Q« Á³�f±«�Á®«�́́®À®¶²®¡«áÍ×ÌãÒÏ	
Íß	�ÒãÒÜÐÑÐãÚ	�Ú×ÓØÐÕ2�.D��L2�*D�K2�R%*D�MNNMD�
�
HE=?@2�;D�=D��}=1Â@I2�ID�AË	Q$#%$"6 3�A%*%6"4"*$�%*+�8<B0 3�Q"#. 3"�
8"#x(#4%*3"¼��G"�}%½�=G"%+D��×ÎÏØÝ	ÓÑØãØÕÚÌÒÚØÍã	�ÐÛØÐ�2�Q)"3 %0�|!!<"2�
)D�KÄO:KLM2��"3D�MNKND�
�
HE3@A=?2�HD��HI@�QFÉ?@|�@I2�QD��G"�)<B0 3*"!!�)<{{0"� *�(#6%* {%$ (*�
$G"(#½¼�=�$"!$�(x�%0$"#*%$ ."�"5)0%*%$ (*!�(x�+ xx"#"*3"!�B"$¾""*�)<B0 3�%*+�
)# .%$"�(#6%* {%$ (*!D�áÍ×ÌãÒÏ	Íß	�×ÎÏØÝ	ÓÑØãØÕÚÌÒÚØÍã	��ÐÍÌ�	ÒãÓ	
�ÐÕÐÒÌÝ�2�.D��2�*D�M2�)DKLÈNMM�2�KLL�D�
�
HI=Q|1D�
ÍãÕÚØÚ×ØåâÍ	ÓÒ	�ÐÔäÎÏØÝÒ	�ÐÓÐÌÒÏ	ÓÍ	�ÌÒÕØÏ	ÓÐ	��ììD��� !)(*C."0�
"4¼��¾¾¾D)0%*%0$(D6(.DB#�D�=3"!!(�"4¼�KL�%B#D�MNK�%D�
�
HI=Q|1D��ÐØ	
ÍÑÔÏÐÑÐãÚÒÌ	ã¢Ë	���H	ÓÐ	�æ	ÓÐ	ÑÒØÍ	ÓÐ	����D�@!$%B"0"3"�
*(#4%!�+"�x *%*&%!�)¦B0 3%!�.(0$%+%!�)%#%�%�#"!)(*!%B 0 +%+"�*%�6"!$'(�x !3%0�"�
+>�(<$#%!�)#(. +7*3 %!D�� !)(*C."0�"4¼��¾¾¾D)0%*%0$(D6(.DB#�D�=3"!!(�"4¼�KL�
%B#D�MNK�BD�
�
HI=Q|1D��ÐØ	
ÍÑÔÏÐÑÐãÚÒÌ	ã¢Ë	�à�H	ÓÐ	�ë	ÓÐ	ÑÒØÍ	ÓÐ	����D�=3#"!3"*$%�
+ !)(! $ .(!�,�1" �F(4)0"4"*$%#��*(�KNK2�+"���+"�4% (�+"�MNNN2�v<"�"!$%B"0"3"�
*(#4%!�+"�x *%*&%!�)¦B0 3%!�.(0$%+%!�)%#%�%�#"!)(*!%B 0 +%+"�*%�6"!$'(�x !3%0�"�
+>�(<$#%!�)#(. +7*3 %!D�� !)(*C."0�"4¼��¾¾¾D)0%*%0$(D6(.DB#�D�=3"!!(�"4¼�KL�
%B#D�MNK�3D�
�
HI=Q|1D��ÐØ	ã¢Ë	��Ë�ì�H	ÓÐ	��	ÓÐ	ÓÐõÐÑÎÌÍ	ÓÐ	���ìD�|*!$ $< �%�I"+"�/"+"#%0�
+"�@+<3%&'(�8#(x !! (*%02�F "*$Cx 3%�"��"3*(096 3%2�3# %�(!�|*!$ $<$(!�/"+"#% !�+"�
@+<3%&'(2�F 7*3 %�"��"3*(0(6 %�"�+>�(<$#%!�)#(. +7*3 %!D�� !)(*C."0�"4¼�
�¾¾¾D)0%*%0$(D6(.DB#�D�=3"!!(�"4¼�KL�%B#D�MNK�+D�
�
HI=Q|1D��ÐØ	ã¢Ë	æË��æH	ÓÐ	��	ÓÐ	ÓÐõÐÑÎÌÍ	ÓÐ	��ê�D�/ 5%�%!�� #"$# {"!�"�H%!"!�
+%�@+<3%&'(�?%3 (*%0D�� !)(*C."0�"4¼��¾¾¾D)0%*%0$(D6(.DB#�D�=3"!!(�"4¼�KL�
%B#D�MNK�"D�



ÄL�
�

HI=Q|1D��ÐØ	ã¢Ë	æËà��H	ÓÐ	�ë	ÓÐ	ÑÒÌåÍ	ÓÐ	��êæD�@!$%$< �?(#4%!�;"#% !�+"�
� #" $(�/ *%*3" #(�)%#%�"0%B(#%&'(�"�3(*$#(0"�+(!�(#&%4"*$(!�"�B%0%*&(!�+%�
-* '(2�+(!�@!$%+(!2�+(!�A<* 3C) (!�"�+(�� !$# $(�/"+"#%0D�� !)(*C."0�"4¼�
�¾¾¾D)0%*%0$(D6(.DB#�D�=3"!!(�"4¼�KL�%B#D�MNK�xD�
�
HI=Q|1D��ÐØ	ã¢Ë	�Ëê��H	ÓÐ	��	ÓÐ	ÒÜÍÕÚÍ	ÓÐ	��ë�D�/ 5%�%!�� #"$# {"!�"�H%!"!�
)%#%�(�"*! *(�+"�K��"�M��6#%<!�"�+>�(<$#%!�)#(. +7*3 %!D�� !)(*C."0�"4¼�
�¾¾¾D)0%*%0$(D6(.DB#�D�=3"!!(�"4¼�KL�%B#D�MNK�6D�
�
HI=Q|1D��ÐØ	ã¢Ë	�Ëà�æH	ÓÐ	��	ÓÐ	ÓÐõÐÑÎÌÍ	ÓÐ	���êD�@!$%B"0"3"�%!�� #"$# {"!�"�
H%!"!�+%�@+<3%&'(�?%3 (*%0D�� !)(*C."0�"4¼��¾¾¾D)0%*%0$(D6(.DB#�D�=3"!!(�
"4¼�KL�%B#D�MNK�GD�
�
HI=Q|1D��ÍÌÚÒÌØÒ	ã¢Ë	ë��H	ÓÐ	�ê	ÓÐ	ÓÐõÐÑÎÌÍ	ÓÐ	����D�=)#(.%�(�.(0<4"�J�N�
�"4(*!$#%&w"!�F(*$>B" !�=)0 3%+%!�%(�Q"$(#�8¦B0 3(�"�#")<B0 3%�(�.(0<4"�|J�:�
80%*(�+"�F(*$%!�=)0 3%+(�%(�Q"$(#�8¦B0 3(2�+%�M£�"+ &'(�+(�A%*<%0�+"�
F(*$%B 0 +%+"�=)0 3%+%�%(�Q"$(#�8¦B0 3(�"�+>�(<$#%!�)#(. +7*3 %!D�� !)(*C."0�
"4¼��G$$)!¼¥¥¾¾¾D$"!(<#(Dx%{"*+%D6(.DB#�D�=3"!!(�"4¼�KL�%B#D�MNK� D�
�
HI-?|2�=D�1D��/=AZ2�ID��ÐÕÚâÍ	ÓÐ	Ý×ÕÚÍÕ	Ð	ßÍÌÑÒåâÍ	ÓÐ	ÔÌÐåÍÕ¼�3(4�
%)0 3%&'(�*%�3%03<0%+(#%�G)�KM3�"�@53"0D��D�"+D�Q'(�8%<0(¼�=$0%!2�MNN�D�
�
HI=A=?2�=D�|*$"6#%$ *6�v<%*$ $%$ ."�%*+�v<%0 $%$ ."�#"!"%#3G¼�G(¾� !� $�+(*"%�
�×ÒÏØÚÒÚØÛÐ	�ÐÕÐÒÌÝ�2�.D�Æ2�*D�K2�)D�LÈ:KK�2�MNNÆD�
�
HI=A=?2�=D�H%## "#!�$(� *$"6#%$ *6�v<%*$ $%$ ."�%*+�v<%0 $%$ ."�#"!"%#3GD�
áÍ×ÌãÒÏ	Íß	�Ø�ÐÓ	�ÐÚ�ÍÓÕ	�ÐÕÐÒÌÝ�2�.D�K2�*D�K2�)D�Ä:MM2�R%*D�MNNÈD�
�
HI=A=?2�=D��H@FÂ@I2�QD��Q@A8|Â2�RD�v<%0 $½�3# $"# %�x(#�v<%*$ $%$ ."2�
v<%0 $%$ ."�%*+�4 5"+�4"$G(+!�#"!"%#3G¼�%�. "¾�x#(4�!(3 %0�)(0 3½D�
�ãÚÐÌãÒÚØÍãÒÏ		áÍ×ÌãÒÏ	Íß	�ÍÝØÒÏ	�ÐÕÐÒÌÝ�	�ÐÚ�ÍÓÍÏÍÜ�2�.D�KK2�*D��2�)D�MÆKN
MÈÆ2�E3$D�MNNÄD�
�
H-QQ2�=D�@D���-=I�@2�JD�?D�@!$<+(�+%�. %B 0 +%+"�"3(*�4 3%�+%�)#(+<&'(�
0" $" #%�*<4%�x%{"*+%�*(�A%$(�;#(!!(�+(�Q<0D�
×ÕÚÍÕ	Ð	�ÜÌÍãÐÜîÝØÍ	������2�.D�
Æ2�*D�M2�4% D¥%6(D�MNKND�
�
F=11=�E2�=D�1D�FD��=1A@|�=2�AD�=D��F=11=�E2�=D�=D�FD�;"!$'(�+"�
3<!$(!�"4�4 3#(!2�)"v<"*%!�"�4P+ %!�"4)#"!%!¼�<4�)"#x 0�+(!�%#$ 6(!�)<B0 3%+(!�
*(�F(*6#"!!(�H#%! 0" #(�+"�F<!$(!D�|*¼�|>�FE?;I@QQE�|?�@I?=F|E?=1�
�@�F-Q�EQ2�MNNO2�/0(# %*9)(0 !2�ãÒØÕËËË�/0(# %*9)(0 !�QF2�MÄ�%��N�+"�
*(."4B#(�+"�MNNOD�



LN�
�

F=I1|2�QD�HD��A=IF@11E2�|D�@D��;EA@Q2�;D��É@|?2�?D�AP$(+(!�+"�
%$# B< &'(�+"�3<!$(!�3(*�<*$(!�%)0 3%+(!�%(�!"$(#�+"�0%$ 3C* (¼�"!$<+(�+"�3%!(�*(�
0%$ 3C* (�H(%�@!)"#%*&%�+(�|6<%&<�1$+%D�
×ÕÚÍÕ	Ð	�ÜÌÍãÐÜîÝØÍ	������2�.D�Ä2�*D�
K2��%*D¥4%#D�MNKMD�
�
F=IIE112�HD��;=IÂ-�2��D�|!�$G"#"�"4) # 3%0�". +"*3"�(x�%�$#"*+�$(¾%#+!�
4%*%6"# %0 !4%�=�0(*6 $<+ *%0�!$<+½�(x�! 5�3(<*$# "!D�
ÒãÒÓØÒã	�×ÎÏØÝ	
ÓÑØãØÕÚÌÒÚØÍã2�.D��L2�*D��2�)D�O�ONOO�2��"3D�KLLÆD�
�
F=IJ=1ÉE2�/D�AD��I=AEQ2�@D�ED��1E8@Q2�AD�=D�=*>0 !"�3(4)%#%$ .%�+(!�
3<!$(!�+"�)#(+<&'(�+"�+<%!�)#()# "+%+"!�0" $" #%!2�*(�4<* 3C) (�+"�-*%C:A;2�*(�
)"#C(+(�+"�MNN��"�MNN�D�
Ø¤ãÝØÒ	Ð	ÜÌÍÚÐÝãÍÏÍÜØÒ2�1%.#%!2�.D���2�@+ &'(�
@!)"3 %02�)D�KÈNO:KÈKK2�MNNLD�
�
F=�@1=?2��D�}D��A=I�|?Q2�ID�QD��;E-J@=2��D�AD�ID��?@;I@|IEQ2�1D�
/D��F=IJ=1ÉE2�QD�FD��J|@|I=2�QD�/D�=D�F<!$(!2�+"!"4)"*G(�"�"!$#<$<#%�
"+<3%3 (*%0�+(�"*! *(�x<*+%4"*$%0¼�<4%�%*>0 !"�*(�4<* 3C) (�+"�I(02*+ %¥8ID�
|*¼�>>�FE?;I@QQE�HI=Q|1@|IE��@�F-Q�EQ2�-B"#02*+ %2�ãÒØÕËËË�
-B"#02*+ %2�A;2�KÄ�%�MN�+"�*(."4B#(�+"�MNK�D�
�
F@IJE2�=D�1D��H@IJ|=?2�8D�=D��ÐÚÍÓÍÏÍÜØÒ	ÝØÐãÚÞßØÝÒD�OD�"+D2�Q'(�8%<0(¼�
8#"*$ 3"�É%00D�MNNMD�
�
FÉ|?;2�ÉD�=D��Q|1J@|I=2�ÉD�/D�ID��/I@|I@2�/D�QD�;"!$'(�+"�3<!$(!�"4�
%+4 * !$#%&'(�)¦B0 3%¼�<4�"!$<+(�+"�3%!(�+(�6(."#*(�+%�H%G %�"�+(�H%*3(�
F"*$#%0�+(�H#%! 0D��ÐÛØÕÚÒ	ÓÐ	�ÝÍãÍÑØÒ	Ð	ÓÑØãØÕÚÌÒåâÍ2�.D�KN2�*D�M2�)D�MÆM:
MÄ�2�%B#D¥�<*D�MNKKD�
�
FEIH-FF|2�8D�ID�/ *%*3 %4"*$(�"�+"4(3#%$ {%&'(�+(�%3"!!(�,�"+<3%&'(�
!<)"# (#�*(�H#%! 0¼�+%�+"!"#&'(�+(�"!$%+(�%(�)#(�"$(�+"�#"x(#4%D��Ó×ÝÒåâÍ	Ð	
�ÍÝØÐÓÒÓÐ2�F%4) *%!2�.D�MO2�*D�ÄÄ2�)D�ÆÈÈ:ÈNK2�@!)"3 %02�(<$D�MNN�D�
�
FI@Q}@112�RD�}D��"! 6* *6�%�v<%0 $%$ ."�!$<+½D�|*¼�FI@Q}@112�RD�}D�
�×ÒÏØÚÒÚØÛÐ	ØãÖ×ØÌ�	ÒãÓ	ÌÐÕÐÒÌÝ�	ÓÐÕØÜãD�1(*+(*¼�Q%6"2�MNK�D�)D��M:ÆÄD�
�
F-I|2�AD�=D��H@?@�|F�E2�;D�FD��?-|?�|?2�=D�=D��?E;-@|I=2�1D�ID��D�
A"*!<#%&'(�"�%0(3%&'(�+"�3<!$(!�*(�!"$(#�)¦B0 3(�+"�%3(#+(�3(4�%!�%$# B< &w"!�
+%�3(*$#(0%+(# %¼�3%!(�+"�<4%�|*!$ $< &'(�/"+"#%0�+"�@*! *(�Q<)"# (#D�|*¼�>|>�
FE?;I@QQE�HI=Q|1@|IE��@�F-Q�EQ2�H"*$(�;(*&%0."!2�ãÒØÕËËË�H"*$(�
;(*&%0."!�IQ2�KM�%�K��+"�*(."4B#(�+"�MNKMD�
�



LK�
�

�1-;EQ32�AD�FD��A|@I3J=2�QD�FD�HD��?=J=IIE2�ID�AD��Â1EQE}QÂ|2�=D�
1D�AD�-@8�5�F<!$" (�)(#�=B!(#&'(¼�%*>0 !"�3(4)%#%$ .%�+(!�3<!$(!�+"�)#(+<&'(�
"4�<4%� *+¦!$# %�+"�0%$ 3C* (!�*%�3 +%+"�+"�|#%$ �N�8%#%*>�N�H#%! 0D�|*¼�>|||�
FE?;I@QQE�|?�@I?=F|E?=1��@�F-Q�EQ2�=0x2*+"6%�+(�8(#$(2�ãÒØÕËËË�
=0x%*+"6%�+(�8(#$(2�8(#$<6%02�KÄ�%�KL�+"�%B# 0�+"�MNK�D�
�
�EEI?|Â2�RD�=D��É=?Q@?2�ÉD�=*�(4* B<!�$"!$�x(#�<* .%# %$"�%*+�4<0$ .%# %$"�
*(#4%0 $½D��ÝÍãÍÑØÝÕ	¥ÍÌ¦ØãÜ	�ÒÔÐÌÕ	¥æ	§	��2�?<xx "0+�F(00"6"2�E5x(#+2�
M��?(.D�KLL�D�
�
�-=I�@2�FD�QD��E1|J@|I=2��D�QD�AD�E�x *%*3 %4"*$(�+%!� *!$ $< &w"!�x"+"#% !�
+"�"*! *(�!<)"# (#¼�(�3%!(�+%�-* ."#! +%+"�/"+"#%0�+"�;( >!D��ÐÛØÕÚÒ	
�ÌÜÒãØõÒåâÍ	�ØÕÚ¤ÑØÝÒ2�.D�M2�*D�K2�)D�KNM:KKÄ2��<0D¥+"{D�MNKMD�
�
�-HE|Q2�=D��Â-18=2�1D��QE-Q=2�1D�@D��ÐÕÚâÍ	ÓÐ	Ý×ÕÚÍÕ	Ð	ßÍÌÑÒåâÍ	ÓÐ	
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