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>/>9�'?'�B3���,B�E'013-� J*K�3 �; ,<'�?,9�� >� -36>.; ,9'9?� ,��,9; ,� 1,.,%,<'9'�
<3 �8<,<'=1�6,�6<>�%,�,; '� <3/,�,B� <>.'=1� >01>9� 8'/; ,<� -'�,4' � � 5�5.�%3T >='�
'%%'<,� ?3.'/39<,�� B3��'01,� ,A.,�>601'� %3T>=�,.4,9� 'B3.,<� B 3 ��'B�� E,=<%'�
-'=; '4,9� =1,.9'.� 6,� �>-3.'='4,9� E39,�'� B'.'%; ,�,.�B'�,9� ; ,1%,; �,9?,9 �
� , �; '9 �,? '01 � , � �,9>601'� <5=1 '%� 6,� >9?,� A3 � �,9? ,9 � %39>=='; 39 �
=15=<5.9�,4,9� <,=1%'�� <3E?,9 � � , �; '9�,?'01� -3/399'9?� E,=<%'� -,=-39'?,�
; ,1%,; �,B� -3 ��'�,4' � �5=1'%� '01'4,� -3 �/?�,�; ,=� -'.?�'01� B3��'B�� >� 4563; '�
�3E'=1'B� -3�?,9� ; ,<5.',��,.4,9� <3/,�,�4' 

(�� TT� B)

B BW����� � t u �PG� I3 .E.5==� 01'/; ,=W �

L@



� .5==4,9� 01'-,�3<?,9� %>9A,.,9 '9?� -,�'9�'?'� <,=1-'� =1<>.6,�� �3.4,; '4,�
-,�'9�'%9'�B3=1-,.>601'� ;58,9'/; �B'�,9�B3=1-,.'�,4' � �.5==4,9� 01'-,�3<?,9�
; 3� � �'?�>601'� ;3=�,; ,4,� � '?�'�,4' 

I3.E.5==� =58'9'9?� <5893�3?'%� =85;,='� J@ @G�.,=;K � �,901'=1� >01>9�
%5',�3<?,9� ;,?�'/� =195%� J+K� 93.'�,�3)4� 3.-,�'� 6,� ;,?9'<�'� <3/,�,?'01� JFK� 4,9�
3 �<'B� <,-=';�3601'� =195%�384� ?,� B5.'�,4' � 	3�9?.,� ;,?�'/� �R�L� �,901'=1�
>=%>9,='� J 'K� ?,� B5.'�,4'� 6,� �,901'�,4' � �3='�� B3�?,9� �,901'�; ,� =195%� Ĵ LK�
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>9> ; � ' � 4'=<'��,<='�,�A, ., �39 '9 '� 13='�� - '�,4' � �>?,�� 4 '=<'��,<3.� 6,%>>; � 3=<'4,�
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�.>B%,� 3.- , �'� B5.'�,4 ' � � � �59<,4 , � 1,.,%,<� - '�, �3<?,9� ; ,<5.', �?,� ='9?'B��
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6,� >9'� .,:;,<='�,�,=1� 34,<4,?'� '=1-3.'�� -,�<,� '=1�,=1� B'�,9� ,;,�?,� 3=1'.'�'=1'�
;>;%'9 � �� � 6,� ->�'� 9,6�'� >.>?��,.� -,�<,� '=1�,9?,94,�� 3�'9?,9� ;3�� %'=�3<,�
=39'� �>-3.'� 6,� <,.%'B'4,?'� 3�/?,.?,9� ?3=='E3�� 13='�,�,.'� 1'=3B'4,9� .,9?'� <3�-�
B3��,4' � �>94,�� ;3��,;'� .,9?'9'�B'.� ; ,.<,�'=1-3.'��95�<.,��,=1�B'�,9�E,=,�<'.'B�
B3��;,�4' � 	1>� =,B,B�'�� E,=<� 9,6�'� E,8<,� 01'?'<'4,9� ,./39�� <'9'-� ;3��,.� 3�'=1�
;,-=,4'4,� .,:'9,<='�,�,=19'9?��,9?'� >=>��,.'9'� <3E'=1� '=1�,.'� <3�8<,<'�?,9'� �3�- 

�,8<,� ;3�'9'� ,9<.,9'�,<� %'=�3<,='� B'�,9� -,�<,� '=1�,9?,94,�� ,9<.,9'�� %'=M
�3<,� ?3=='E3�� 6,� >9'9?� 13='�,�,.'�� ; ,=,�,9�� ?3==':3=:,<'4�,.� B'�,9� .5,%='�,?,�
%'.'=1,4' � � ,<'A,4,� ;3�4,� �3;39� 5.'�4'?,9� ;,1=>�3<�,.� 13='�� B3�,4' �
I'�<.',=14,9� =3�9?� 3�'9?,9� 013�%; ,� 6,� �3?�='/�,9?,9� ; ,1=>�3<� ,9<.,9'�,<�
?3=='E3�� 45B� ,<,�,4' 

� 9<.,9'�,<� %'=�3<,='� �3.4,; '4,� ;3�4,9� �3%'� ; '==5��,4,9� Q�H� ?,01,�
?3=='E3�� 6,� >9'9?� 13='�,�,.'9'� ,A.,<'B� 3�'=1� ;>;%'9 � �9<.,9'�,<� ?3=='E3��
-3�4'?�'� 6,� .5,%='�,?,� %'.'=1; ,�� -3�?,9� ,<.,9'�� %'=�3<,='� ;3�9'� '=1-3.�
B'�,9� 95�<.,��,=1� 3.-,�'� �3�-3<'�,4' � � '=3B�,9?,9'?,� %3�., � '=1',<'�,4'?,9�
,<.,9'�� %'=�3<,='� ; '-43.'� 1,.� @H� ?3=='E3�� >01>9� ��LOH� ?,� <59? 

� 9<.,9 '�,<� %'=�3<,='� B'�,9�?3=='E3�� �3�-3<'�?,94,9� %5�'9� ;3�9'9?� .,9?'�
<,8; '9,9� *� B,.3B,.�� ?3=='E3�� ; '-43.'� L7@�� B,.3B,.�� ;3�9'9?� %'=�3<,�
=39'� � �L7 �; ? � � � � � ?,� 6,� :3=:,<'4�,.� ; '-43.'� O7P� B,.3B,.� %,;,�,4' 

� ,:'9,<='�,� - '�'9; ,?,9� E,8<,� �3?�4,� ��@� 4,9� *� H� ?,01,� ?3=='E3�� 6,�
>9'9?� B'.'%; ,�,.'� ; ,6A>4�� >� �3?�9 '9?� .,9?'9'� 8'.,�,=1<'.,4' 

�3=='E3�� 9,<.'� �B'�,9� .5,%='�,?,� %'.'=1'B�� ?3=='E3�,<� 9,<.'�9'� 13='�� -'�,4' �
�� =>64,� 5.'B�� 3=39�'%� B'�,9� �3?�4,9� ,A.,�,4' � �3=='E3�9'9?� 3�/?,.'=1'4,9�
13='��B3��?,9� ; ,1=>�3<�,.�=36>99'9?� J=3,E=<3%K� ,B=3.B='�,='� 1'=3B'?,� ,A.,�,4' 

�  � � �A58'9� E,8<,� �3?�'4,9� ?3=='E3�9'� ,A.,<'=1� >=>�'9'� '=1�,B� 01'--,9 �
�>� >=>�4,� ,=3=,9� E,8<,� �3?�'� ,9<.,9 '�� %'=�3<,='� B'�,9� '=1�,9'B�� �3?�4,�
5.'; ,�4'?,9� ,9<.,9 '�,<� ?3=='E3�� 13='�� B3�,4' 

�?,.� �3? �4 , � ?3=='E3�� ; '-43.'� � �L� H� 4,9� 3=1=,�� ,9<.,9'�,<� %'=�3<,='�
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",6.'�� >=>�4,� .,:'9,<=��,�,=�'9'9?�<5893�3&%�=85;,='� JD D�.,=;K � �,:W9,<='�,�
-'�'9,�3<?,9� -3.,� �3?�� <,.3/'� JYK� 4,� <3.<'�'B� B,%�3)4� ?,� <>=1,4' � �,%4,9�3)4�
-3.,� �3?�� 9,=3=� 374� 3.-,�'� .5,%<3.�<>.B>�'/,<3.�384� ?,� B5.'�,4' � �5,%'3.��
<>.B>�'/,<3.�384� ?,� '=1-3.9'� 1'=3B�,9?,9� ; '-43.'� <,.3/'4,� <>.?,9� B,%� JgK�
4,9� B5.'�,4'� 6,�>� �5.4,� �3?��B'�,9� ,.,�,=1,4' � �5,%<3.�<>.B>�'/,<3.4,� ,.,�,=1��
<'.''?,9� �3?�� 6,� '=1-3.� ,.,�,=1;,='� 95�<.,�'/,<3.� JOK?,� <>=1,4' � �5�<.,��
�'/,<3.4,?'� ,.,�,=1;,� ,.,�,=1<'.'�'B� <>.?,9� 13�4,� -'/4'.'�,4' � �.,�,=1<'.'=19'�
=3,E=<3%� ,A.,�,� B3=1�,9?>901,� 4,63; � 5<<'.'�,4' � ! '/4'.'=1� 5=,� P�7+��R�
?,01,� 3�'B� B3.'�,4' � 	3�9?.,� 95�<.,�'/,<3.4,?'� ,.,�,=1;,� <'94'.'B� -3��'�,4' �
�'94'.'=1� P 7 G � =3,<?,01,� 4,63;� 5<,4' � �'94'.'=1� =5%'9� %5�,�3<?,9� B3��=,��
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� '94'.'�?,94,9� =3�9?� 95�<.,��,9?,9� �3?�� =1,; '.''� <; B,� 3.-,�'� 95�<.,��
�'/,<3.4,9� �>6'=1� ,EE,.,<'� J+K� ?,� B5.'�,4' � �>� �5.4,� �3?�� =>6� B'�,9� �>6'�,4' �
�>/�'� 5.'<; ,� -'=;'� 5=,� ;3�� ,A.,<?'01� 3�%4� 3.-,�'� %,9,�'/,<='�,?,� B5.'�,4' �
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'=1�,<'�,4' � �>6'=1?,� '=1�,<'�?,9� =>6� �>6'=1� ,EE,.,<'� J+K� 4,9� ;3�� ,A.,<?'01�
3BC4� ?,� <>=1,4' � �>6'�?,9� �3?�4,� B'.;>901,� =>6� ;'-43.'� -3�,4' � 	1>9'9?�
>01>9�� �3?�� 6,� ;3��,;'� �>6?,94,9� =3�9?�� >�,.� 6,%>>;� 3=<'4,� @��7@�L[R�
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!>.'<'=1� 1,; � ,EE,.,<� J+K� 4,� 3�'B� B3.'�,4' � �EE,.,<4,� 6,%>>;� E3.=159�'�
9,=3=�3O%4� 6,� <;B,�'� =36'<?'01� �3.4,; '4,� 13='�� -'�'9,4' � �>6'=1?,� '=1�,<'�?,9�
=>6�,.� ;3�� ,A.,<?'01� 3OC4� 4,9� 3�<'B�� <,=1-'� ;3�� ,A.,<?'01� JY+K?,�<>=1,4' � �>�
�5.4,� ;3�� ,A.,<?'01�J++K�?,� '4'=1�3B94� 4,9�=>�:,<�%'=�3<,='� -3�=1'�,4' � �A.,<'�?,9�
�3?�� B,%�3BQ4� ?,� �'?��,4'� 6,� <589'%� ;,-=,4�,.?,� '=1�,<'=1� >01>9� �>B3.'�,4' 

",6.'�� 95�<.,�'/,<3.� JD L�.,=;K � � 3�� ,EE,.,<?,�<>=1,4'� 6,�B>?$� %3���,?'�
JYK� �3.4,; '� B'�,9� %5.,%�'� 1,.3.,<?,01,� -'/4'.'�,4' � 	3�9?� ,.,�,=1<'.?'01�
3)4� B'�,9� ,.,�,=1<'.'�,4' � �>.%,?'01� 384� �,.� 3.-,�'� B5�?'�,9?,9� 1,.3.,<?,01,�
-'/4'.'�?,01�� 1'=3B�,9?,9� ; '-43.4,?'� '=1-3.� 5.'<;,='� B5.'�,4'� 6,� *�7O��
; '9><� ,.,�,=1<'.'�,4' � �5�'9� ;3�� 1,.3.,<'�E,=,�<'.'�,4'�� ,.,�,=1<'.'=1� 5=,� <3�
=3,E=<3%� �,8=1'� 013�%,� B3=1�,?>9?,� -,4,.� 4,63;� 5<<'.'�,4' � 	3,E=<3%�
;3�4,9� 013 �%'B� ,A.,�,4' � �3�� =1,; '.''� <.>B,� JLK� 3.-,�'� %5�'9?'� -,�<,�
'=1�,=1?,�B5.'�,4' � 	3,E=<3%�5=,�E,<.>B%,� JP K�3.-,�'� ;,8=>=�B,%%,�B3�=1,<'�,4' �
�EE,.,<?,� =>6� �3%'� <>/�'� =>6� B5.'=1� >01>9� 4>=1�374� 4,9� :3�4,�,9'�,4' 

" ,6.'� � �=1�,�4'?,9� �>6'=1�� 6,%>>;� ->.'<'=1� ,EE,.,<'� JD P �.,=;K �
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6,%>>;� ->.'<'=1� ,EE,.,<'4,9� :3�4,�,9'�,4' � �� B>?�� %3���,%�'� J*K� %3.E>=� JYK�
?,� 5?,� B3�'B�� '='<>601'� B>?�9'9?� '=101'� B3=';'� ��O� � �,� ?,� <59? � �EE,.,<�
'01'4,� ,.,�,=1<'.?'01� ;74� B3��'B�� >� 5�5%<.346'?,<5�� J+K�� .54>%<3.� JgK� 6,� 6,��
JP K� �3.4,; '4,� ,��,9<'.'�,4' � �EE,.,<4,� =:5.'%� -3E-3-� ;N4/� %3�.'=1� 3�9,='�
;(+4/� <5.;3;5<.� J++K�� %39459=,<� >01>9� E>.%,?'01� J+*K�� ;3�� 6,� =>69'�
01'-,.'=1� >01>9� E,<.>B%,�,.�;8/� 74� ;,6A>4 

�>6'=1�A,.,�39'4,�Q�7QL��R� �'� %39459=,<4,9� :3�4,�,9'�,4'� 6,� ->.'<'�?,9�
;3�9'9?� 9,; �'?'� � � * H� 4,9� 3=1; ,=�'?'� %5.,% 

� ,8<,� �3?�9'� 5;>�='�,�'� >=>�4,� >/�>%='/� .,:'9,<='�,�,=19'9?� <5893�3?'%�
=85;,='� JD +�.,=;K � �,:'9,<='�,� - '�'9; ,?,9� E,8<,� �3?�'� ,9<.,9'�,<� %'=�3<,�
B'�,9� '=1�,9?,94,9� =3�9?� J,?,.� / , .> .� B3 �=,K�� ,6<3;,<� <,.3/ '�, .� J+K� 3.-,�'�
B,%�,.� J*K� ?,� %5�'B�<>=1,4' � �� �5.4,� 9,=3=�374� B'�,9� '%%'<,� <.>B%,�'� '=='-�'%�
,�;,=1'9'=1� ,EE,.,<'� 38/%4����>B3.'�,4' � �'.'901'� '=='-�'%� ,�; ,=1'9'=1� ,EE,.,<'
384�4,� =>6� B'�,9� =36'<'�=,�� '%%'901'='� 5=,� JLK� 4,� *L7O�[R� ?,01,� 9,; ,%3B�
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�39=59<.',9?,9� '=1-3.� 5.'<; ,='� B,%� 3784� 4,9� 9,=3=�3774� B'�,9� :'�<.�
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� ,=3=�43/,<3.� 37+4� B'�,9� 9,; ,%3B�'� =36'<?'01�3)N4� 3.-,�'� '=1-3.�5.'<; ,='��
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?,01,� =3,E=<3%9'9?� -36>=1-3-�'?'9'� %,;,�<'.'=1� >01>9� -'/4'.'�,4'K� 3.-,�'�
:,/,�,.?,� ,A.,<'=1� >01>9� <'94'.?'01�,A.,<?'01� J*gK� ,EE,.,<'?,� %5�,4' � �3?��
>/�>%='/� .,6'=14,�B,%�3)W4� ?,� ->�'�'B� <>.,4'�� >� �5.4,� -3 �=1'; 01,�<'94'.'�,4' �
�,%� J*+K� 4,� ,A.,�?,9� =3,E=<3%�� ,=3='�� ,A.,�?,9� =3,E=<3%� B'�,9� B'.?,� -,�<,�
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<''=1'=14,9� 3�4'9�� ,.,�,=1;,� =>6� B'�,9� ,.,�,=1<'.?'014,� 3N4� ,.,�,=1<'.'�,4' �
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6,� 9,=3=� Ĵ LK�B'�,9�45/343.,<='�,� -'�'9?,9
�3?�?,� ;3�A,��,9?,9� B,%%,� <>=1,4' � 	'=<5;,4,� 6,%>>;� 5A5%<3.',.�B�3%'� J+K�
�3.4,;'4,� 13='�� -'�'9,4' � "5/343.,<3.4,9�01'-,�3<?,9�B>?��1,63�,.,�,=1;,='�
<3;01'� >=1�,?'01� JFK� 4,9� 3�<'B�� 6,%>>; � ='=<5;,='?,� =3�.'B� 3�'9,4' � �3;01'�
>=1�,?'01�374� 4,� >=1�,9'B� -3�?,9� �3?�� <3;01'�,.'� <3;01'� <3 �E�,?'01� 3)4� 4,�
<3�E�,9,4' 

�A5%<3.� ='=<5;,='9'9?� %39459=,<3.�,.'?,� B5.'�,�3<?,9� =>6� >/�>%='/�
.,6'=14,� B,.3;5<.'%� ->4>-� 3Q4� ?,� <>=1'B�
<>.,4' 

"5/343.,<='�,� -'�'9?,9� �3?�� =':,<'9'�=,-�,B�
-3�'=1�>01>9� >9?,�45/343.,<='�,�A,.,�39'4,�
�';39� %'=�3<,='� 5.'<;,='� J * � � H� �'K� @� <� �3?��
>01>9���P�@� ;'-43.4,�-3�=1'�,4' � �>� >=>�9'9?�
>9>;43.''?'� %>9'?,� *�7*L� <399,9'� <,=1%'��
-'�,4' 

" ,6.'� � 45/343.,<3.� JD @D�.,=; K� 4,�
;3�9'� -'/4'.'=1�� 45,5.,<='�,�� 45/343.,<='�,�
6,� 4,=<�,B%'� =36'<'=1� '=1�,.'�B,A,.'�,4' � "5/3M
43.,<3.� -3E-3?�4,� =>83E,.9'%� 374� B3.��
>9?,� E,<.>B%,�3)4� 3�9,<'�?,9� B3�'B�� >�
'=1�,<'�?,9� B>?�9'� 1'4� B5.>601'� ; 344,�,.�
B'�,9�B'.?,� 01'-,.'B� �>B3.'=1� >01>9� 8'/; ,<�
-'�,4' � 	>83E,.9'%9'9?� E,=<'?,� <3 ; 01 '�
,A.,<?'01�384� � �.9,<'�?,9�� >9'9?� �3.4,; '4,�
;3�� <3; 01'�,.'� >=1�,B� -3�'9,4' � 8 B8�����  � " ,6 . ' � � 4 5 / 3 4 3 . , <3 .  

m����"�	� � �""�������	"�	���������



�EE,.,<� 4563.'9'9?� <,=1-'� -'=; '?,� '='<'=1� /;5�56'?'� JLK� 3 �.9,<'�?,9 � �>�
/;5�56'%� �3.4,;'4,�-'/4'.'=1� ,EE,.,<� 4563.'4,�>01>601,9� ;344,�,.�B>?��,.'�
%39459=,<='�,='9'9?� 3�4'� 3�'9,4' 

"5/343.,<3; '9?� ->�'� -'=; '?,� B>?�� B,.B,<�3.'� J+K� � �; ,<'�?,9 � �EE,.,<�
'01 '4, � >01<,� '%%'� -,<3.''� /;5�56'%� JP K� B3��'B�� >�,.9'9?� 1,.� B'.'� @ � 7 @ * �

'='<'=1� �>/,='?,� 5?, � �='<'=1� �>/,='9'9?� %,<<,�'?'� �3?�9'� @P�7*@�[R�
?,01,� <5/�'%� B'�,9� '='<'=1?,� '; %39� B5.,4' � ��9,9� =1>� /;5�56'%�,.� 45/3M
43.,<='�,�,9?,9� �3?�9'� =>6� B'�,9� =36'<'=1?,� 1,;� '=1�,<'�,4' � �3?�� ,EE,.,<?,�
E ,<.>B%,� J+K� 3.-,�'� %'.,4'� 6,� E,<.>B%,�3Q4� 3.- , �'� 01'- 'B� %5<,4' �
" 5/343.,<3; '9?� >;>; '�� ='?�'; '� (�� ;&�B3��'B�� >9?,� L�L� <� �3?�� ->�'�,4' 

" 5/343.,<3.� <5.; 3; 5<.�� 6,%>>; ;5<.� 6,� 9,; >9,� 3�'=1� >01>9� ;3=M
�,; , � B '�,9� <, �; '9',9?,9 

� � � � � & � �'9'�,='4,� >/�>%='/� 45/343.,<='�,�,=19'9?�<5893�3?'%�=85;,='�
JD @L�.,=; K � 	 '?�'; � JYK� 4,9� �3?�� 9,=3=� J*K� B'�,9� 45,5.,<3.�384� ?,�
B5.'�,4 '�� >� �5.4,� 45,5.,<='�,�,9,4'� 6,� 45/343.,<3.4,9� 01'-,�3<?,9� '=='-�
; 3�� B'�,9� '='<'�,4' � �5�'9� 5=,� �3?�� 9,=3=� 3)4� B'�,9� '=='-�'%� ,�; ,=1?'01�
,EE,.,<'� J+K� ?,� >/,<'�,4'�� >� �5.4,� 1'4='/�,9<'.'=1� 1,.3.,<'?,01,� J@G�7�
*����RK� '='<'�,4'� 6,� :'�<.� JQK� 3.-,�'� 45/343.,<3.� J@@K� ?,� <>=1,4' 

"5/343.,<3.?,� 3��01,?'01� J@�K� 3.-,�'� �';39� %'=�3<,='� 5.'<;,='� B5.'�,4' �
� '4='/�,9?,9� �3?�� 9,=3=� J*K� B'�,9� 45,5.,<3.� 384� 3.-,�'� =36'<'=1� >01>9�
=36'<?'01�3Q4� ?,� �>B3.'�,4' � 	36'?,9� �3?�� ='?�';� JLK� ?,� %5�,4'� 6,� '=<5�;3��
>01>9� 01'-,.'�,4' 



�>?��?''/� ,.,�0'=1;,='9'�45/343.,<3.4,9�<3;01'<><?'01� ;M)4� 3.-,�'� L�B3=-'01�'�
B>?�� 5A5%<3.'� 6,%>>;�9,=3=� JP K� B'�,9� <3.<'B� 3�'9,4'�� =>6� %39459=,<3.4,9�
->4>-� o74� ?,� <>=1,4' � �'9'�,9'9?� '=1�,B� 01'-,.'=1� ->66,<'� O�O� <Y=3,< 

�/�>%='/� '=1�,�4'?,9�45/343.,<3.� JD @P�.,=;K� '%%'� -'=;4,9� 'B3.,< � �>-3.'�
-'=;'� JLK� 3�/'4,� ='�'94.'%�%3�399,9'� ;>A,==,;� 5<,4' � "5/343.,<='�,%;,4'?,9�
;3�� %3�399,9'9?� �>-3.'� -'=;'4,9� E>.%,?'01� J+K� 3.-,�'� %'.,4' � �3�399,�
'01'?,�OG�<,�3 �.3-=';39� %3�.'9'=14,?'� E�,=<'9%,�,.� J•K�� �;,<'�?,9� B3��'B�� %,�<,�
�>/,� 13='�� -'�,4' � �>9'9?� 9,<'A,='4,� ;3�� E,=<?,� E��39%,� %3�.'9'=1'4,� 3-'B�
�>=1,4' 

!>�'� -'=;� ;84� %39>==';39� <>B?,� 5?,� B3��'B�� 65.<'%,�� <3�='-�,.� J YYK � B'�,9�
+� <,�� ;,.%,/'�� ;B+i� 6,� P � �,� .,4',�� =5%='�,?,� B3�'9?,9 � �'.'901'� 6,� 3%'901'�
.,4',�� =5%='�,�,.� 3.,='4,?'� <3�='-� �3E'- � � ,.� B'.� =5%='�,� '01'?,� B>?�� 5A5%<3.'�
� �;,�'�?,9 � �'.'901'�� >01'901'� 6,� B5=1'901'� =5%='�,�,.4,� B>?�� /;5�56'%�,.'�
JQK�A3��,=1?,9� B3��'B�� >�,.� ;3�9'� -3�=1';01,� -'/4'.'=1� >01>9� 8'/; ,<� -'�,4' 

�3�399,�,.4,9� ;3�� �'?�>601'� <,.936� JFK� ?,�� %5�'9� ; ,.%,/'�� =5%='�,�
;B+4� ?,� �>=1,4' � 	3�9?�-,�',4,9� �,9,�B'.'901'� .,4',�� =5%='�,?,� 3 �',4'� 6,�=1>�
%,B'� 3�''�,� =5%='�,� 3.-,�'� 3 �',4' � � �<'901'� =5%='�,4,?'� B3�=1,<>601'� <.>B,� JDK�
3.-,�'� ;3�� 45/343.,<3.4,9� 01'-'B� %5<,4' 

�01'-� B>?�� ;3�� -,�'9�'?'� 3.-,�'� %>B?,� %'.,4'�� E�,=<'9%,� �>/,='?,� %3�<,M
.'�,4'�� B>?��,9>601'� ;344,�,.?,� �3 �� '9,4'� 6,� E,�.>B%,� J G K� 3.-,�'� <3;01'�
�'?�?'01?,�01'-'B�%5�,4'�� %5�'9� 5=,�6,%>>; � ='=<5;,?,�3�<,4' � "5/343.,<3.4,

���!/� "�,�"����������

8 �( � ����� � � / �>%='/ � '=1 �, � 4 '? ,9 � 4 5 /343 .,<3 . �

@OQ



�';39� %'=�3<,�%'.,4'?,9� ;,8=>=� ;3=',; ,� ;,6A>4 � �EE,.,<� %'=�3<,?,�01'4,;�'�
/,9?�,; ,�4'?,9�E3��,<4,9� �,=,�,4' � �3�9'� ,EE,.,<4,�B3D'=1�6,-<'� DL� ;'9>< 

�=1-3.='/� .,:'9,<='�, � �3/'.?'� 6,-<4,� �3?�9'9?� ?�'<=5.'4� -'=;'?,� <, �='.�
-'�>601'�3;'��,.�1,.3.,<�� 1,63� %'=�3.34'� 6,�B3=1-,�,.�B'�,9�B3?��'-�A,.,�39�,;'�
- '=-,.<'.'=1� �3�9,�'=1'� ,9'-� B5�?'�,B� -3��'�4' � 	1>9?,� ,=3=,9�� ;3�� 6,�
?'4.3?59�,9?,9� 3/>-,� �3?�,.'9'� =':,<'9'� �,8=1'�,=1� >01>9� '=1-3.�B'�,9� '=1�36�
B5.; ,=4,9�� 5.%'9� �3?�� %'=�3<,�,.'� 6,� 1'4� B5.>601'� ;344,�,; '� 4'=<'��,<='�,�'�
.,:;,�='�,� ,=>�'� B'�,9� �3�-3<'=1� ;,-=,4?,� ;>63:'-� 45B� 1'=3B�,9;3-4, 

�/>-,�=,�3;,='9'� '=1-3'='/� .,:'9,<='�,�,=1 � �,:'9,<='�,�,=1�>01>9�B5.'�,�3<?,9�
.,:'9,<='�,�,9;,?,9� 3/>-,� =,�3;,='� ->�'4,?'� %3�.=,<?'01�,.?,� 5?,� B3',4'2�
%'=�3<,� =39'� @� ;?� ���� 4,9� %3�E� 5;,=�� 9,;''%� 6,� >01>601,9� ;344,�,.�
; '-43.'� � �* H� 4,9� %3�E� 5; ,=� 6,� 9'%5�� ;'-43.'� @ � � ;?�?� 4,9� %3�E� 5;,= 

�=1-3.='/� .,:'9,<='�,� A,.,�39'� '%%'� B3=-'014,9� 'B3.,<2� B'.'901'='� �3?�9'�
A,.,�39?,� <,��3.�,=14,9�� '%%'901'='� 5.%'9� �3?�� %'=�3<,�,.'� 6,� 1'4� B5.>601'�
; 344,�,; '� 4'=<'��,<='�,�,B� 1,�4,=1 

� '.'901'� B3=-'01� =,�3;,=4,?'� 9'%5�� 6,� 9'%5��'� =36>99'� �';39� %'=�3<,='�
B'�,9� -,�<,� '=1�,B�� =,�3; ,=4,� 5.';,�4'?,9� 9'%5���';39� 93.439� <>/'9'� 13='��
-'�'=1�� =3�9?.,� >9'� %39459=,<� B'�,9� �>6'=1�� =5E,.,<3.4,� :,/,�,.?,� ,A.,<'=1��
->.'<'=1�� 9'%5��'� =36>9�� �3?�� %'=�3<,�,.'�� 9'%5�� -3�4'-',.'9'� �3�-3<'=1� >01>9�
,4=3.B='�,�'� .,:'9,<='�,�,=14,9� 'B3.,< 

	,�3;,=?,� �';39� %'=�3<,='�B'�,9� '=1�36�B5.'�,�3<?,94,�1,.3.,<�Q�bR�� %'=�3<,�
%39=59<.,<='�,='� L7@LH� 6,� 9'%5�� ;'-43.'?,� -,.,B� =,.:'� *L7L�� ?Y<� B3��,4' �
� -�,=14,� ,4=3.B59<� ; '-43.'� �3?�� ;,==,='?,� 9'=B,<,9� ��D7��LH� B3��,4' 

� />-,� =,�3; ,=�,.'� >01>9� '%%'901'� B3=-'01� �3?�� %'=�3<,�,.9'� >=1�,B�
-3�>601'� -3�=1';01,� ;3=�,; ,�,.�B'�,9� <,�; '9',9?,9� >/�>%='/� 45/343.,<='�,�
->.'�; , �, .'4,� 3�'B� B3.'�,4' � 	1>9'9?� >01>9� p@�t Ž‰� 6,� #"5� 	� ��C�
=85; ,�, .'4,� -3�=1'; 01,� .,6'=14,� B'.'901'� B,.3;5<.'%� %39459=,<3.4,9�
3�4 '9� %39459=,<3.�<><?'01�� >01>601'� ;344,�,; '� � '?�?'01� 3�.9,<'�?,9 

6��	�� ��������,� ��A����������� � �>� >=>�� %'=�3<,�'?'� @�H� 6,� >94,9�
3.<'- � B3��?,9� ;3�9'� -,�<,� '=1',=14,� �>-3.'� =,; ,.,� B5.,4'� 6,� 9,<'A,4,�
%'=�3<,�'?'� ��LH� 4,9� %,; � B3 ��? ,9 � .,:'9,<='�,�,9?,9� ;3�� 6,� 4'=<'��,9?,9�
�3?�� %'=�3<,='� 3�'9,4' � " '=<'��,<='�,?,� <,��3.�,=19'9?� ,=3='9'� ;3�9'� 01>->.�
?'4.,<,<='�,� -'�'=1�6,�3-�,=1� <,=1%'�� 5<,4' � "'=<'��,<='�,�'� .,:'9,<='�,�A,.,�39'�
B '.� - ,<3.� ->.'�; ,�,.4,� 3�'B� B3.'�,4' � �9?� %3�E� <,.-,�?,9�,.'4,9� B'.'� B>��
#"A,9,<==,C� 93; �'� �<,�'�,� :'.; ,='9'9?� �'9'�,='� 1'=3B�,9,4' 

� ,:'9,<='�,4,� �3?�9'� �3�-3<'�'=1'� 6,� 01'-'94'�,.9'� ;5��3.�,=1 � �3?���
; 3� � %3.839,�,.'4,?'� �3 �-3<'=1 �, .� 6,� 01'-'94'�,.� ; 5��3.',.'� �>-3.'� <,=1��
%'�3<�,.� <3; 39'4,9� B5�?'�,B� B5.'�,4'� 6,� <,=4'-�,9,4' � � �,.� ->.'�; ,�,.��
<5893�3?'%� =85;,� 6,� '=1� .5A'; '?,� -,.,B� 1'=3B?,� 3�'9,4' 

� ,:'9,<='�,� =58�,.'4,� ; 5 ��3.�,9'=1'� �3/';� B3��?,9� ,=3='�� 83; ,=1�3�,.�
; 3� � 6,� �3?��,.� 1'=3B�,9,4' � �3.4,;01'� ; ,<5.',��,.?,� 5=,� '=1-3.�� �';39�
%'=�3<,='�� 3-�3601'� <>E.3-�� =>�:,<� %'=�3<,� 6,� B3=1-,�,.� %'.,4' � �3;,=1�3�
=, . : � 93.; ,='� ; ,1=>�3<� B'.�'?'�� .,:'9,<='�,�,9?,9� �3?�� <399,='?,� -,.,B�
%'�3?.,; ; �,.4,� B5�?'�,9,4' 



�5893�3?'%� �3�-3<'=1�,.� 6,� 01'- '94'�,.� '=1�,B� 01'-,.'=1� A,.,�39'4,9�
%5�'B�01'-,4'� 6,�B563='<,� >9?,� B3? ''- � B3',4 ' � �,=1%'�� -'�'=1?,�3'4� 01'-'94'�
6,� �3�-3''=1�,.� <5893�3?'%�A,.,�39�,.?,� B3? ''- � 5; ,= � � �, .� -,�<,.'�,4'?,9�
01'-'94'�,.4,9� <3 ''- � :3�4,�,9; ,=�'%�� 83;,=1�3�,.9'� =,-�,=1� 6,� <,=1'=1��
4,?'� �3�-3<'=1�� <,B''�� �3�-3<'=1�,.� <>:,��'� �>/,?,� %5�,4' � �3; ,=1�3� =,.:�
; 5��3.'?,� �,.3-='/� ; ,1=>�3<�,.�� =1>9'9?45%�� <5893�3?'%� .5A';4,9� 015<��
�,=1'=1�,.�� ; 5��3.4,9� %3�E�B3��?,9� <,B''�� �3�-3<'=1�,.�� <5893�3?'%� ->.'�; ,�
93=3/''?'� <>:,��'� 13='�� B3�,4 '?,9� �3�-3<'=1� 6,� 01'- '94'�,.� %'.'<'�;,�4' 

� ,:'9,<='�,� =58'4,� 83; ,=1�39'� '=1�,B� 01'-,.'=1� A,., �39'?,� '=1�,<'=1�
>01>9� -,�<,.'�; ,�4'?,9� -'=; '� 01'- '94'� 1'=3B�,9,4' � � 3�-3<'=1�,.?,� :'�<.�
; ,<3�,.4,� -3�?,9� �3�-3�'=1�� ->.'�; ,?,� �3E'=1'B� -3�?,9�� �5.?,� <3�%'�?,9��
=>6� 6,� 3-�3601'� <>E.3-4,� -3�?,9� 1,;4,� 45/343.,<='�,� 6,� ->.'<'=14,�
13='�� B3��?,9� E3?39�,.4,?'� �3? ��, .� %'.,4' 

�,:'9,<='�,4,?'� 01'-'94'�,.� ; '-43.'� �3?�� 6,� ; 3�9'9?� <>.'�� =':,<'�� -,�='�
; ,-=,44,� '=1�,<'=1?,� ;3��A,��,9?,9�'?'�� .,:; ,<='�,�,=1� >=>�'� 6,� A,.,�39�
.5A'; '?,� B3?��'- � 	1>9'9?45%�� 01'- '94'� 6,� �3�-3<'=1�,.� ; 3�9'� ?'4.,<,<='�,�
-'�'9'=1'� �3%'� -'''9;,=�'?'?,� 1,; � B3?��'-� B3��,4' 

#�A�������	�	�� ���� ���� ��������"�� ����� �����	"������ ���"���	�� �	��p
���� � -�"������� � � '=3B�,=1� ?'4.,<�,9?,9� 6,� .,:'9,<='�,�,9; ,?,9� ;3��
<,.%'B'4,?'� :3=:,<'4�,.� ; '-43.'?,� ,=3=�,9'B� 3�'B� B3.'�,4 ' � �3�4,?'�
:3=:,<'4�,.9'9?� ; '-43.'� Y�B '� , 9 � ?'4.,<�,=14,?'� 01'- '94 '�, .� ?'4.,<�,9,4'?,9�
;3�� ;,==,='?,� 9'=B,<,9� :3'/�,.4,� 3�'9?,9� 01'-'94'� ; '-43.'� :�2 � 3.,='4,?'�
B3?��'-�'%� ->�'4,?'� :3.;>�,� B3 �� '01 , � ,9'-�,9,4'2

:�� <� �� !�G/#� ?� �
B>� �5.4,2� � � ;3�4,?'� :3=:,<'4�,.� ; '-43.'4,9� 01'- '94'� ; '-43.'9'9?�
9501,� ; ,.<,� %,<<,�'?'9'� %3�.=,<>601'� %35::'<='59<� B3��'B �� -3���,9'�,�3<?,9�
:3=:,<'4�,.9'� ,A.,<'=1� =85; ,='E�B3?��'- � %35::'<='59<'� :3=:,<'4�,.� ; '-43.'?,�
-,.,B� �3%'� 1'=3B�,=1� �3@'� B'�,9� ,9'-�,9'=1'� ;>;%'9 � I3=:,<'4� %39=59<.,<'�
3�'=1� B'�,9� %>9?,B3-,.�6,�=3�,� ;3��,.'9'� ?'4.,<�,=14,� B5�?'�,9?,9� 01'-'94'�
; '-43.'� ?'4.,<�,9;,?,9� ;3�� ; ,==,='?,� 9'=B,<,9� :3'/� 1'=3B'4,� ->�'4,?'01,�
B3��,4 ' � 	5E,.,<3.�,.9'� -3���,=1� B'�,9� ?'4.,<�,=1� =85; ,='� >01>9� @�+�GD�
<'94'.?'019'� -3���,=1� B'�,9� ?'4.,<�,=1� =85;,='� >01>9�)G � ?,� <59? � �>�
�5.4,� @�+� 6,� *� =85;,?,� ;3=� %5�>601'� %35::'<='59<�,.' 

U���������� � 	3,E=<3%4,?'� �3?�� 01'- '94'�,.'9'9?� .,:'9,<='�,�,9; ,?,9�
;3�?,� 9'=B,<,9� :3'/4,?'� ; '-43.'� ->�'4,?'� :3.;>�,� B3 �� '01 , � ,9'-�,9,4'2

:�2/� <� �� n/

B>� �5.4,2� � � � � 95�<.,��,=1� %35::'<='59<'N�n � � � 95�<.,��,=1?,� %5�,�3<?,9�
�3?�9'9?� %'=�3<,�'?'�� HN

������ � �>6'94'� =>64,?'� 01'- '94 '�, .� �'?��?,9� �3?�� 45B� 93; �,9>601'�
�3?�� <><?'014,� >=1�,B� -3�'9?,9� �3?�4,9� 'B3.,< � �>94,�� �3?�,.� <,.%'B'4,�
5; >�='� ,�3601'� ; 344,�,.� 6,� B3=1- , � , . , ',=1 ; , �, .� B 3 ��,4 ' � � �, .9 '�
.,:'9,<='�,�,9?,9� ;3�?,� -3�=1'�=,�� <5893�3?'%� A,., �399'� B>/'�'=1'?,� 6,



01'- '94'9'9?� %3�E,�'=1'?,� 3�'B� %5�,4' � 	1>9'9?� >01>9�� B>94,�� �3?�,.�
�'?��,4'� 6,� ,�31'4,� .,:'9,<='�,�,9,4'N� ,?,.� >�,.� %3�E� B3�=,�� >�,.� >01>9�
,�31'4,� 01'- '94'� 6,� �3�-3<'=1�,.� ; 5��3.'�B5�?'�,9,4' 

X����� � R1'- '94'�, .� '=1�,�3<?,9� 3-�3601'� <>E.3-9'9?� ;3�� ='?�;'?,��
; '-43.'� 6,�<>.'?,� 1,;4,� ;3�9'� :'�<.',=1� =1,.3'<'?,� B3?�'- � R1'-'94'�,.� JH�
4,K� ->�'4,?'� :3.;>�,� B3��'01,� ,9'-�,9,4'2

RY'œ� Z �6 = @� /

B>� �5.4,� =� 7� 3-�3601'� <>E.3-� ; '-43.'�� 3-�,9,4'?,9� ;3�� ;,==,='?,�
9'=B,<,9� H� 4, � ŒY� 7� <>E.3-9'9?� ; 3�� ='?�;'� J'=1',<'�,4'?,9� <>E.3-�,.�
3 �.<,01,� ; 3� � ='?�;'� D�H� 9'� <,=1%'�� 5<,4'K 

R 13�%; ,9 '� ;58,9'%� >=>�4,� ,A.,<'B� 3�'=1� B'�,9� '=1',<'�,4'?,9� :'�<.�,.4,�
013�%; ,9'� �3?�='/�,9'=1'� %>/,<'�?,9'� >01>9�� 01'-'94'� ; '-43.'� 3-�,=14,?'?,�
9'=B,<,9� '%%'� B,.3B,.� %,;�B3�,4'2

RY'�� Z �q r@; )s t  

R�,�"�������� � R1'-'94'� 6,� �3�-3<'=1',.� �3?$� <>.'?,� -,.,B� ;5��3.�,9,4' �
�3%3=� ;3�'4,� B3=1-,� �3?�,'?,� 9'=B,<,9� ->�'� ;3�5%>�,�'� �3?�� %'=�3<,�,.'� 6,�
>�,; '9?�<.'?�'<=5.'4�,.'� %3�E�B3�?,9'�>01>9��3�-3<'=1� ;'-43.'�%3�E.3-�B3�,4' �
��9'� 6,-<4,�� B3=1-,� ;3��,.?,� 9'=B,<,9� 01'-'94'�,.� %,;� B3�,4' � �>� 9,.=,�
%3%3=�;3�'4,?'� >01>601,9� ;344,�,; '9?�B,.3;5<.'%�%39459=,<3.�,.?,�B3=1-,�
�3?�,;'%'4,9� %,; � ; '-43.4,� %39459=,<='�,�,9'=1'� B'�,9� <>=1>9<'.'�,4' � G ��
A,46,�4,� 13/'.?'� 6,-<4,� '=1�,<'�,�3<?,9� �3?�,;'� .,:'9,<='�,�,=1� =85;,�,.'4,�
01'-'94'� 6,� �3�-3<'=1�,; '9?� ,=3='�� ; 5��3.',.'� %5�<'.'�?,9 

8 Q���"���

� 3 ? �� , ; ' � . , : '9 ,<= '� , �,=14 ,? �� 01 '- '94 '� 6,� � 3 �- 3<'=1 �, . � ; 5��3 . ', . '

� , : '9 ,<= '� , � B3=- '01 �, . ' �=>� � , :'9 ,<='� , �,9 ; ,? ,9 �
; 36E,� 9 '=B,<,9 � H� 4,

� 01 � .,9? �'� ; 3 � �, . �
J%>9? ,B3 - , . �� =3 � , �� � 5 . � 39? �3 - ��
; ,%%, '3 �8 3 . 'K9 �9 ? � ? '4.,<,<='6,='

	 5E , . , <3 . � -3 � ,9 '�? ,94 , @ +� I 7

� '9 4 '.? '01 � -3 ���,9 '�? ,94 , *� I 7

� 01 � . ,9? �'� ; 3 � �, .9 ' � / �>%='/ @�*L� 8 ��@
" ,6.'� @ L�� � @

� /> - , � ; , - = ,4 '� ' '01>9�
5; > �='� , �'� > => �4 , � E ,8<, � ; 3 � '9 '�

9 5 �<., ��,=1

" ,6.'� L L� 8 @ +
� /�>%='/ L�* � � @ +

� '==5��,4, D O�� @ +
� 58 9 '% � ; , -=,4 � >01>9 � , :; ,<= '� , 9 '9? �B,.01,�

=85; , �, . '4 ,
D �� @�+

� /> - , � = , �3 ; ,= '9 '� 95�<., ��,=1 	 5E , . ,<3 .''� �'9 '� ,4 , � � L 8 ��@
�>6'=1  �  * � �*

� > . '<'=1   �  �L

� - �,=1
" ,6.'� � �D � � ��@� �

� 58 ,9 '/ ,<='� , �,=1?,9
:'�<.�, .4 ,

�  * � � ��@� �

" 5 /343 .,<= '� ,

% 3 % 3 =� ; 3� '  �  �L �  O�
B3=1 - , � � 3? [� 6 , � ; 3 � �, .  � �@L ���L



� � �� � � ��	 � � � � � � � �

@ � � 3? ��, ; ' � - , � <, � '=1 �,=1 � =,93,<'� 45? ,94 , � 9 ' ; , 9 ' � <>=1>9 ,='/ {
* � � 3?��,; '� - , �<, � '=1�,=1� =,93,<'9'9?�83; ,=1�3='� 6,� <, � �3 .� ; ,1=>�3<�,.'� 1,- '4,�<> =1 > 9 0 1 , �

B5.'9? 
O � � 3? ��, ; '9? � <, .% 'B '� � - '=; '� 1 , - '4 , � 9 '; , � B '�,='/ {
D � � 3? ��, .9 '� ., : '9 ,<='� , �,=19 '9? � ; , -=,4 '� 9 '; , {
L � � 3? ��, .4 , � - , 9 4 , � � 1 , ; .31 � ; 3 4 4 , �, . � ; ,6A>4{
P � � , : '9 ,<='� , � >=> ��, . '� 1 ,- '4 , � ? ,E '. 'B � B5.'9?  
+ � � 3? ��, .9 '� ? '4 . ,<�, =1 � 45?,94 , � 9 '; ,9 '� <> =1 > 9 , = '/ {
G � I 3=:,<'4 �, .9 '9? � - , 9 4 , � � <> .�, . '� ; ,6A>4� 6 , � > �, .9 '9 ? � �3? ��, .4 ,? '� ; '- 43 .'9 '� , � < '9 ?  
Q � �=1-3 .'� � . , : '9 ,<='� , � 45?,94 , � 9 '; ,9 '� <> =1 > 9 , = '/ {
@� � �=1-3.'� � . , : '9 ,<= '� ,4 , � - ,94 , � � %'; �36'� � .0 ,% ='� , �, . � =3 4 '. � B3�,4'{
@@ � � , : '9 ,<='� , � A, . , � 3 9 '? , � - ,94 , � � 3 ; ' � � , . � < , �= ' . � 5<, 4 ' � 6,� > �, .9 '� <>=1>9<'. '9?  
@* � �3?� ,.9'� 4 ,6 . '� � 6, � >/�>%='/� >=> �4 , � . , : ; ,<= '� , �,=1 � 1 , - '4 , � ? ,E '.'B � B5.'9? 
@O � �3?� ,.9'� 3 - �,=1 � 1 , - '4 , � 9 '; , � B '�,='/{
@D � � - �3601 '� <> E .3 - �, . � 1 ,- '4 , � 9 '; , � B '�,='/{
@L � � - �,=1?, � B 5.'�, � 3<? ,9 � 6,� 3 - �,9? ,9 � � 3 ? ��, .? , � - , 9 4 , � � <, �,B �, . � - 3 �� '�? ,9 {
@P � � 3? ��, .9 '� 45/343.,<='� , �,=1 � 45?,94 , � 9 '; , 9 ' � <>=1 > 9 ,= '/ {
@+ � " ,6.'� � 6, � > / �>%='/ � 45/343.,<='� , � - ' � '=1 9 '9 ? � B '. �B '. '4 ,9 � :,.- '� 9 '; ,4 , {
@G � " 5 /343 .,<= '� , � A, . , � 39 '? , � -3 �� ' � ,4 '? ,9 � <, � , B �, . � 9 '; , �, .4 ,9 � 'B3.,<{
@Q � � >-3.'� =':,<�'� 45/343.,<='� , � - '�'9?,9� � 3? �� 3 � '=1 � > 0 1 > 9 � - ,94 , � � <,�,B�,.?,� . '3 � , � - ' � '=1 �

%5.,%{
*� � " 5 /343 .,<= '� , �, 9? ,9 � �3?�?,� -3 �� ' �? ,9 � <, � , B �, . � - ,94 , � {

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

.����/010����1��1�2�� 	� �

''�,�-� 83�A,''?'9'9?� �3?�� ;,1=>�3<�,.'?,� B3�?,9� 51<'�3A'� � �=';�'%� �3?��,.'��
;3�� �3?��,.'�� =,.'�3?�� 6,� =1>9?,� 3 �8=1,=1� �3?�,.� 1'=3B'?,� -394'.'�,4' �
�3?��,; '9?�B'.�-'=;'?'9,� J;3�� �3?��� =,.'�3?�K� -,<<'-� 13�,<4,� B3�'B�� -3�?,9�
%3�E� -'=;'� =>�>-� 13�4,� B3�,4' � � �=';�'%� �3?��,.'� 5=,� '-�';'�� =1,.3'<�,.?,�
-,.,B��5.�=1,.'9'9?�<>.�'� 9>-<,�,.'4,�<>.''01,� 13�,<4,� <,.%'B�<3E,4' � � ,=,�,9��
<.3E'%� ;,;�,%,<�,.4,� E,�;,��%3%3=��3?�,.'� -,<<'-� 13�4,�B3��,4' � �>9?,B3-,.��
E,8<,�� =3�,�� .,E=�6,�B3=1-,�3�=';�'%��3?��,.'� =>�>-� 13�,<4,� '=1�,B�01'-,.'�,4' 

Y�! ,<<'-� �3?�,.?,� B3�?,9� 51<'�3A9'� 3 �='; �'%� �3?��,.'9'� ? '4.3?59�,B�
=,�3;,=� '=1�,B� 01'-,.'=1� 56,/'?,� -3E�,9,4' � ! ,<<'-� �3?�,.� =,93 ,<4 , �
%,<<,� ,1,; '�,<?,� 5?,�� >�,.� ; ,.?,.'9�� 83�A,�'%� 6,� ,<'.� =36>9�,.�� =<5, . '9 �
'=1�,B� 01'-,.'=14,� ,=3='�� 83;,=1�3� 1 '=3B�,9,4 '  !!

�'.3-�� � " � � 4 ,� <,B''�� -,<<'-� �3?�,.� ; '-43.'� 015?,.,�,9?,9�� =>�>- �
� �='; �'%� �3?�,.'� 5=,� %3�E� ; '-43.4,� '=1�,B� 01'-,.'�,4' � 	1>9'9?� >01 > 9 ��
=>�>-� �3?��,.� ?'4.3?59�,9'B�� -,<<'-� 13�?,� %5�<'.'�,4' � �3/'.?'� 6 ,-<4 , �
� �/B5%'=<394,�* � <,� ?'4.3/,634� '=1�,B� <>.'B4' 

��'4.3?59�,=1�=>�>-� �3?�� <,.%'B'4,?'�<3��'9;,?,9� �3?�� %'=�3<,�,.'9'� 6343.34�
B'�,9�<3��'9<'.'=1?,� ,=3=�,9?,9 � �>94,��A,.,�39� 9,<'A,='4,�<3��'9; ,?,9� =>�>-�
�3?�� %'=�3<,�,.'� E'.36,.4'4,� <3�� '9?,9� 6,� 9'=B,<,9� �>-3.'� 1 , .3 .,<4 , �
=>�>-�,9,4'?,9� %'=�3<,�,.'?,�3�,4' � � '4.3?59�,9?,9� �3?��,.� '=1�,B�01'-,.'=1�
<5893�3?'�,='�� =1>9'9?45%�� >9'9?� ,�.'; � B3=-'014,?'� %';�36'�� A,., �39�,.�
9'13�,<4,� ;>.,%%,B4'. �	1>�=,B,B�'�� �3?��,.9'� ?'4.3?59�,=14,� �>/�B5.,4'?,9�
A,.,�39�,.9'9?� 9,/,.'�� ,=3=�,.'9'� 3 �.?,9'=1� ;>1'; � ,1,; '�,<� %,=B� 5<,4' 



Ž‚„� 8'�� ; 344,�,; '9?� ;3�5%>�,�,.,.3� %';�36'�� .5,%='�,='9'9?� ,;,�?,�
3=1'=1'� >01>9� B>94,�� ;3�5%>�,�,.� 3 �/,.3� <, �='.4,� B3�'=1'�� �,�9'� .5,%='�,?,�
%'.'=1>601'� -'=;'� B'.�B'.'� B'�,9� <3�-9,=1>6'� /,.>. � �5%'9�� ; ,��>; � 1,A;4,�
A3��,=1?,9� 6,� B'.�B'.'� B'�,9� %5.,%�'� �3�9,�'=14,� <3 �-9,=1?,9� B>94,��
;3�5%>�,�,; '9?� A>4,� 3/� -'=;'?'9,� 3 �/,.3� �, �='.?,� %'.'=1,4' � �>� 13'�� 3/�
; '-43.4,?'� ;3�5%>�,�,.?'9,� 595.?'�,='9'9?� 3 �/�,.'4,?'� B3?��,; '� 3 �/?,.<'.'B�
�,9?'� B3?��,.� 13='�� -'�'=1�� � ,�9'� �,9?'� B'.'%;,� 13='�� -'�'=1� .5,%='�,='9'�
,;,�?,� 3=1'.'=1� >01>9� �5<,.�'� 5%,9�'?'9'�B'�4'.,4' � �5.'�?,9� .5,%='�,9'� ,;,�?,�
3=1'.'=1�>01>9� �5<,.''�B3��?,9�B>94,��:,3�� ;3�5%>�,�,;'9?� ;'9';,��595.?'�,='�
>9'9?� :,3��,=1� 595.?'�,='� 45�'�,4' 

�3�5%>�,.� 6343.34� �>-3.'� ;3�5%>�,�'� <3 �� '9; ,?,9� �3?�� %'=�3<,�,.'?,�
6,� =>�>-� �3?��,.9'9?� ,=3='9'� <,=1%'�� -'�>601'� >�,.9'9?� ?�'<=5.'4�,.'?,�
344'� �=1,.3'<4,� B'.'%; ,�4' � �3?�� 1,.3.,<'� %3�<,.'�?,94,� 1,; �� =1>9'945%��
B3='; � ,901,?'9,� 3=1'.''?,94,� 1,; � B>94,�� .5,%='�,� B3.; ,�4' � �>94,��
�3?�� %'=�3<,�,.'?,� 6343.349'9?� B'.'%'=1'� B>� A,.,�39?,� 3�/ '?,� 83=� <, �='.�
%3�.=,<>601'� ; ,8=>=� ; 344,�, .� 7� %,<,�'/,<3.',.� '=1<'.3%'4,� �>/� B5.,4' �
� �,.9'9?� <, �='.'� 9,<'A,='4,� .5,%='�,9'9?� <5/�,=1>6'� %,<,�'/� 45�'�,4' � �:<'��
4 ,9�� 6343.34� 6,� 1,<<3� B'.3 .�B '.� .5,%='�,� 9,<'A,='4,� #13='�� B3�'=1� ;3��
;59<'C4,?'� 6343.34� 1,; � -3 �=1B3?��,; '� <3 ��'9<'.'=1� >01>9� 595.?5<'%�
<3 �='-� 45B� ,<,�>601'� 595.?5<'%� -,.=1'�'%9'� �59?'=1� >01>9� �5<,.''� :,3��'%%,�
5?,� B3�;,=,�,.� %5.,% � �>94,�� -,.=1'�'%�%,<,�'/,<3.�<, �='.'4,� 3/; '�%3�E;'�
4,.,A,4,� %,;,�,4' 

�� � �='; �'%� �3?��,.'9'9?� %';�36'�� 6,� :'/'%�8>=>='�,<'� >�,.9'9?� �3?��%'=�3<,�
<,.%'B'?,� B3?�'- � � �='; �'%� �3?�,.'4,� %3�E� ; '-43.4,� <3��'9;,?,9� �3?��
%'=�3<,�,.� B3.� J3�5'9�� �'93�� 6,� 1 % � %'=�3<,�,.K�� >�,.� B'<<,� �3%'� B'.� 9501<,�
-3 �=1B3?�?,� 5?, � � '4.3?59�,=1� A,.,�39'4,� <3��'9; ,?,9� %'=�3<,�,.� <3 ��'��
9'=1'� B'�,9� B'.?,�� -3�=1B3?�,.9'9?� ;'?.,<='�,='� 6,� <.,9='/3;5.'/,<='�,�
=34'.� B3�,4'�� B>� 5=,� 5.'=1� 1,.3.,<'� 6,� �3?�� -,<<'-�'?'9'� 3=1'.,4' � A

� ,=,�,9�� 3�5'9� %'=�3<,='2
! 3 �=1B3?��, .9 '9? �A3 � �,=1 '=1 '� * � � u :
Q � @ � � ='=� @P
<.,9=� J0 �, '4 '9K� DD
@ @ � @ * � ='=� @O
<.,9=� OQ

� '4.3?59�,=14,� %>9?,B3-,.�� E,8<,�� =3�,�� .,E=� �3?�,.'� 6,� =3,E=<3%M
4,9� ,A.,<'B� 3�'9?,9� �3?�� %'=�3<,�,.'� '=1�,<'�,4' � � '4.3?59�,=1� 6,-<'� 83;M
,=1�39'9?� %';�36'�� <,.%'B'?,� 6,� =,�3; ,=9'9?� -3��,9'=1'?,� B3?�'- 

X� � �=';�'%� �3?�,.'9'� -'=; ,9� ?'4.3?59�,=1� B'�,9� 5.'=1� 1,.3.,<'� Z � O@�7�
OD[R�� -,<<'-�'?'� @P�7O*�� ?Y=; �� �34� =39'� P*7G*� ?,� <59?� B3�?,9� =,�3;,=�
3�'9,4'��B>�=,�3;,=�,.� ; , '& . '9 �� %>�'9,.� �3?��,.'� '=1�,B�01'-,.'=14,� '=1�,<'�,4' �
�>94,9� <,=1-,.'�� 5.'=1� 1,.3.,<'� < � OL7O+bR�� -,<<'-�'?'� LL�7+L�� ?Y=;�
B3��?,9� =,�3;,=�,.� 3�'9'B�� >�,.� %394'<5.� ;,1=>�3<�,.'9'� '=1�,B� 01'-,.'=14,�
'=1�,<'�,4' � K

�3?�,.9'� ?'4.3?59�,=19'9?�%';�36'��A,.,�39�,.' � �3?��,; '� ?'4.3?59�,=1�
A,.,�39'� 6343.34�6,� %,<,�'/,<3.� '=1<'.3%'4,� %501,4'?,9�B'.�9501,� %';�36'��
.5,%='�,�,.� �'?�94'='4,9� 'B3.,< 



@ � �3��'9;,?,9� �3?�� %'=�3<,�,.'9'9?� 5<'�59� B3?��,.'?,� 6343.349'9?�
B'.'%'=1'2

R�� j � � A � & � R � A � � � R � A� � � R�& R��� �
* � �3��'9; ,?,9� �3?�� %'=�3<,�,; '9?� E3/'<='�,� '/3; 5.'9'9?� 13='�� B3 ��'M

=1'� J>?�5.34� ;3�5%>�,='� /,9A'.'4,� 5<'�59� B3?�'� ; '?.,<='�,='KN
� R � & � R � � Z � R � �R � A& � �R � A � �R � *�R� �Z �R� 

O � �3��'9;,?,9� �3?�� %'=�3<,�,.� ?53;5<.'%� '/3; 5.�,.'9'9?� 13='��B3��'=1'�
J='=�<.,9=�'/3;5.'�,K2

7R�� R � & 7R� � �7 R�

�R�AR�
= '= � :3 . ; ,

R�7R � A7
< . , 9 = � : 3 . ; ,

D � �.'?�'<=5.'44,� �3?�� %'=�3<,�,.'9'�
-,�<,� <,-='; �,9'=1'� JE5.55<'.':'%,<='�,K 

� '4.3?59�,=1�A,.,�39'4,� �>-3.'4,?'�
-,�4�5<'�?,9� >01<,� .5,%='�,� =34'.�B3��,4' 

�5,%='�,� 8,.,%<5.'� 6,� '9<59='6�'?'�
?�'<=5.'4� <,.%'B'� 1,; 4,� ?'4.3?59�,9,��
4'?,9� �3?�� 8>=>='�,<'?,� B3?��'- � B3 ��,4' 

�,8<,� �3?�'9'� ?'4.3?59�,=14,� �3?��
%'=�3<,�,.'� <,.%'B'9'9?� 3�/?,.'=1'� L @��
.,=;4,� B5.'�?,9 

-�"����	����� ������	�	�	�� ��,����� �
� �'<=5.'4�,.9'� ?'4.3?59�,=1� <5/�'?'� >�,.M
4,?'� �3?�� %'=�3<,�,.'� <,.%'B'?,�� %,<,�'/,<3.�
:,3 ��'? '� 6,� ; '- 43 .'? , �� = '=<5; ,4 ,9 �
6343.34� 3�<%,/'=19'9?� '9<59='6�'?'� 6,� >9'� �3?�4,� B '.� <5%'=� <,.-,�'=1'?,��
�3?�9'� -'/4'.'=1� 1,.3.,<'?,� B3?��'- 

� ,<,�'/,<3.� -,901,� :,3�� B3��=,�� ?'4.3?59�,=1� =1>901,� <5/� %501,4' �
� ,<,�'/,<3.� ; '-43.'9'9?� %3�E,� '=1'� .5,%='�,9'� <5/�,=1<'.,4' � �5%'9� %,<,M
�'/,<3.� �3?�� ; ,==,='4,9� � �O7��D� H� 4,9� %3�E.3- � 3�'9=,�� .5,%='�,� <5/�'?'�
=5/'�,.�'� 4,.,A,4,� 3.<; ,�4' � � , .3.,<� 3=1'=1'� B'�,9� ?'4.3?59�,=1� <5/�'?'�
1,; � 3=1,4' � 	 ,93,<4,� ?'4.3?59�,=1� @G�7**�bR� 1,.3.,<4,� 3�'B� B3.'�,4' �
� '4.3?59�,=1� 1,.3.,<'� %,<,�'/,<3.� :,3��'?'?,� 6,� �3?�� <,B',<'?,� B3?��'- 

�3?��,.9'� ?'4.3?59�,=1�A,.,�39'9'9?�=5�5%<'6�'?' � �3?�,.9'� ?'4.3?59�,=1�
A,.,�39'4,� >9'9?� <,.%'B'�� � ,�9'� �3?�� %'=�3<,�,.�� ?�'<=5.'4� -'=; �,.'9'9?�
� �/?,.'=1'9'� 3�.?,9'=1� 9,<'A,='4,� ->�'4,?'� >; >; '� � -39>9'� ,<� ;,�>;�
B3 ��4 ' � �'.� 9501,� -3 �=1 � B3?�'� �3?�� %'=�3<, �, .� B3=- '01; , �B3=- '01�
?'4.3?59�,9,4'� 6,� 9,<'A,4,� -3�=1B3?�'� =39'� %,; � B3�?,9� %'=�3<,?,� ,��,9,4'2

��������� � s�{� 7+� �	� ��� �

% ���� ��  � � , 8 <, � �3?�'9 '� ? '4.3?59�,=14,�
� 3? �� % '= �3 <, �, . ' � <, .%'B '9 '9? � 3 �/? , . '=1 '2�

� � 7� 3 �5 '9 � � � � 7� <3 �� '9? ,9 �
% '= �3 <, � , . � � 7 � � � �'93� 

�5
� '9 3 �5 9
%'=�3<,
> 0 1 <,
- 3 �= 1 B 3 ? �� '

j�' �
� '9 3 �
% '= �3 <,
'% % '<,
- 3 �= 1 B 3 ? �� '

�.
� �5 '9
% '= �3 <,
B '<<,
- 3 �= 1 B 3 ? �� '

FF�*  & � 0
	 <5 , . '9
% '=�3<,

@��7� � 1 � 1�"���� @DL



�'93�� 6,� 3�5'9� %'=�3<,�,.'� B3��?,9� �3?��,.9'� ?'4.3?59�,=14,� B'.'901'�
B3�1B� �'93�� %'=�3<,='� <3 ��'9,4' � �'<<,� -3�=1B3?��� B'.� 9501<,� %'=�3<,�,.4,�
B'.'901'� B3��'B� >?�5.34� ,<3; � =39'� %,; � B3�?,9� %'=�3<,� <3 ��'9,4'�� � ,�9'�
3�5'9� %'=�3<,='� 5.>%� %'=�3<,='?,� -,.,?,94,� <5/.3-� ?'4.3?59�,9,4' 

	5�5%<'6�'%�7�-3�=1B3?�A,;'�<,9�,B�<3��'9'=14'. � 	5�5%<'6�'%��3?�� %'=�3<,�,.'9'9?�
<3��'9;,?,9�'%�4,.,A,='�6,� ;3�5%>�,.�;,==,='�B'�,9�B3?��,9?,9�B3��=,��>9'� .,4'%,��
=5�5%<'6�'%� 45�'�,4' � �.'�'93�5'94,?'� �'93�� %'=�3<,='� B'.'901'� 9,6B,<4,� <3��'9,4' �
�>94,�� <,9�,B� <3�� '9'=1� 7� ?�'<=5.'4� =5�5%<'6�'%� 45�'�,4' � �3?�� %'=�3<,�,.'9'9?�
<3��'9;,?,9�'%�4,.,A,='�%,<<,�B3��=,��?'4.3?59�,=1�<5/�'?'� �>-3.'�B3��,4' � �,=,�,9��
�'93�59�%'=�3<,='9'9?�3�5'9� %'=�3<,='?,01,�<3��'9'=1�<5/�'?'� 3�5'9�%'=�3<,9'9?�=<5,.'9�
%'=�3<,='?,�<3��'9'=1�<5/�'?'4,9� *7@�� ;,.<,�%,<<, � �3��'9;,?,9�'%�4,.,A,='� 1,.�
8'��B3��?,9� �3?�� %'=�3<,�,.'� ,.,�,=1;,='9'�?'4.3?59�,=14,�?'4.3?59�,=1�<5/�'%�,.'�
:,.-'� %,<<,�B3��,4' � � ,=,�,9�� =3�,� ;3�'9'� 9'%5�� %,<,�'/,<3.'� '=1<'.3%'4,� �>-3.'�
1,.3.,<4,� ?'4.3?59�,=1�A,.,�39'4,� �'93�59�� �'93��� 3�5'9� %'=�3<,�,.'� ,<='��,.'9'9?�
<3��'9'=1�<5/�'%�%39=<,9<,�,.'� 9'=B,<'� ->�'4,?'01,�B3��,4'2

s�5� 2�� � �� Z � O�� 2� *�� N

�3�� '9; ,?,9� �3?�� %'=�3<,� ,<='��,.'9'� ?'4.3?59�,=1� <5/�'?'� <.'?�'<=5.'4�
<>/'�'=1?,� B3?��'- � B3��; , �4 ' 

�3?��,;'�?'4.3?59�,=14,?'� .,4'%,��=5�5%<'6�'%�%,<,�'/,<3.�83==,�,.'�6,�:,3��'?'?,�
B3?��'-� B3��,4' � �>-3.'� :,3��'%%,� 5?,� B3��?,9� %,<,�'/,<3.',.� B,�/,9� :,3��'?'�
%,;.3-� B3��?,9� %,<,�'/,<3.','&,� 9'=B,<,9� %,;� =5�5%<'6�'%� 9,;3�39� -'�,4' �
�5%'9�� B>� 13�� :,-,<� ; ,��>;� ;5<,��� 95?'/'4,� <,��3.',9?,9�� :,3��'?'� A'1,<4,9�
B'.�B'.'4,9� :,.-� -'�,4'?,9� %,<,�'/,<3.�,.?,�83=4'. � �,=,�,9�� �,9?'� <,��3.',9?,9�
%,<,�'/,<3.?,�9'=B,<,9�B'.�-,901,�6,-<� '=1�,<'�?,9�9'%5��'�%,<,�'/,<3.4,�?'4.3?59�,=1�
A,.,�39'� �>-3.'� =5�5%<'6�'%4,� %5<,4' � �,��,4'��'� %,<,�'/,<3.� 3�/'4,9� ,901,?'9,�
:,3��'?'� E,=<� B3��?,9� 9'%5��'� %,<,�'/,<3.?,� 9'=B,<,9� �>-3.'� =5�5%<'6�'%� 9,;3�39�
5<,4' � �,8<,�� %>9?,B3-,.� 6,� =1>�,.?,� 3�8=1,=1� �3?��,.� ?'4.3?59',9,�3<?,94,�
1,.3.,<� 3=1'.'�=,�� .,4'%,�� =5�5%<'6�'%� 1,; � %>01,�,4' � �3=';9'� %3�<,.'=1� 5=,��
=5�5%<'6�'%9'9?�E,=,�'=1'?,�=,B,B�B3��,4' � �=1�,<'�,�3<?,9�%,<,�'/,<3;'9?�;'-43.'�
1,;� ?'4.3?59�,=1�A,.,�39'9'9?� =5�5%<'6�'?'?,� <,�='.� %3�.=,<,4' 

�'%5��6,�B3=1-,�%,<,�'/,<3.',.� '=1<'.3%'4,�?'4.3?59�,=1�A,.,�39'4,�=5�5%<'6�'%�
1,.3.,<� E,=,�'=1'� B'�,9� E,=,�,4' � F,.,�39� =5�5%<'6�'?'� B'�,9� 1,.3.,<� 3.,='4,?'�
;>93=,B,<� �'93�� 6,� �'93�59� %'=�3<,�,;'� ?'4.3?59�,=1� ;58,9'/;'?,� B3?��'-4'. �
�V,�� �'93��6,� �'93�59�%'=�3<,�,.�%,<,�'/,<3.��>/,='4,�<><,=1�-3�=1B3?��'� '/3;5.',.?,�
,��,9,4'�� =3�9?.,�<><,=1�-3�=1B3?��'� 4'�59�,.��>-3.'�<5/�'%�B'�,9� ;393�59�,.?,01,�
?'4.3?59�,9,4' � �>-3.'4,�-,�4�5<'�?,9�%'=�3<,�,;'9?�<><,=1�-3�=1B3?��'� '/3;5.',.'�
13='��B3��'=1'� 1,.3.,<� %3�<,.'�'=1'�B'�,9� ;3=�.,6'=14,�=5�5%<'6�'%�3=1,4' 

��='; �'%� �3?�',.'� -36>=1-3-�'?'� 1,.3.,<� E,=,�'=1'� B'�,9� 3.<,4'� 6,� =>�>-�
:,/,4,9� =5�5%<'6� ?'4.3?59�,9?,9� ;,1=>�3<9'� 3�'=1� =5%'9�,=1,4' � � ,<'A,4,�
%,<,�'/,<3.��>/,='4,� �'93�59� %'=�3<,�?�'<=5.'4�,.'9'9?� %39=59<.,<='�,='� %,;,�,4' �
�393<3��'9;,?,9� %'=�3<,�,.�?�'<=5.'4�,.'9'� =>�>-� :,/,4,?'�%39=59<.,<='�,='� 3.<,4'�
6,� ; 393<3�� '9; ,?,9� %'=�3<,� ,<='��,.'9'9?�?'4.3?59�,9'=1'� 3=1,4'� 6,�A,.,�39�
=5�5%<'6�'?'� E,=,�,4' � F,.,�39� =5�5%<'6�'?'� E,=,�'=1'?,� 6343.34� B3='; '9'9?



3=1'=1'� 1,; � �3.4,; � B5.,4' � �3='; � 3=1'=1'� B'�,9� '0,<,\/,<3.� �>/,='4,�
6343.34� %39=59<.,<='�,='� 3=1,4'�� 9,<'A,4,� <3�� '9; ,?,9�'%� 4,.,A,='� <>.�'�
B3��?,9� �3?�� %'=�3<,�,; '9?�B'.4,9'?,� ?'4.3?59�,9'=1� 51<'; 3�'� 3=1,4' 

�;,�4,� �3?�,;'� ?'4.3?59�,=1� �34�=39'� L�7G��B3��?>901,� 3�'B�B3.'�,4' �
	1>9'9?� >01>9� =5�5%<'6�'%� =,�3; ,=9'9?� 8>=>='�,<'?,� <, �='.� -'�,4'2

� 3 �.=,<% '01 ', . � ,8<,� �3? �' 	5�5%<'6 � �3?� � 3 =5 �5% <'6
? '4 .3?59 �,9? ,9 � ? '4 .3 ? 59 �,9 ? ,9 � �3? �

�  = � . � F� @�Q�G +@ � +O�*
� œ �� � 7 O��P OL �L
� '=�3<,� <, .% 'B '�� H
� L��O G�D @G�L
� � *��@ P� �L DO�G

� 3 �� '9? ,9 *Q�P O@�@ O+�+

	5�5%<'6�'%� 4,.,A,='� <3�� '9; ,?,9 �3?�� %'=�3<,�,; '9? ?'4.3?59�,9'=1
.5,%='�,='� <5/�'%� %39=<,9<,�,.'� 9'=B,<'� B'�,9� ,9'-�,9,4' 

� '93�59� %'=�3<,9'9?� ?'4.3?59�,9'=1� <5/�'?'�;"SA"'4� 6343.34� B3='; '�
3 �/?,.; ,?,9� 13�,<4,� ->�'4,?'� :3.; >�,� B'�,9� ':34,�,9,4'2

"S@"'� < ] � 2 !S /

B>� �5.4,2� 7� �'93�� %'=�3<,9'9?� ?'4.3?59�,9'=1� <5/�'?'� %39=<,9<,=' �S� 7�
�'93�� %'=�3<,9'9?� %39=59<.,<='�,=' 

� �5'9� %'=�3<,9'9?�?'4.3?59�,9'=1� <5/�'?'� ->�'4,?'01,2

"%@"�� Z � �22vXS/

B>� �5.4,2� "%@"�� 7� =<5,.'9� %'=�3<,9'9?� �'?��'=1� %39=59<.,<='�,=' ��222� � �
3�5'9� %'=�3<,9'� ?'4.3?59�,9'=1� <5/�'?'� %39=<,9<,=' 

� '4.3?59�,=1� =5�5%<'6�'?'� ->�'4,?'� :3.;>�,� B'�,9� <3E'�,4'2

�O� / 

F,.,�39� =5�5%<'6�'?'� %,<,�'/,<3.�<,B',<'?,� B3?�'- � � '=�9'%5�� %,<,�'/,<3.'�
9'%5�� %,<,�'/,<3.'?,� -,.,?,94,� =5�5%<'6.3-4'.�� 9'%5�?,� - , .,?,94,� E,��,4'��
%,<,�'/,<3.'� =5�5%<'6� 1'=3B�,9,4' � �=1�,<'�?,9� %,<<,�'/,<3.� �,9?'� %,<,�'/,<3.?,�
-,.,?,94,� =5�5%<'6�'.3-4'. � 	5�5%<'6�'%� <>.''� 3; '��,.?,� B3?�'-� J1,.3.,<��
6343.34� B3='; '?,K � � ,.3.,<� %3�,.'�'=1'� B'�,9� =5�5%<'6�'%� 3=1,4 '�� 6343.34�
B3='; '� 3=1'=1'� B'�,9�=5�5%<'6�'%� %,; ,�,4' 

�3?�� %'=�3<,�,.'9'9?� W/3;5.'/,<='�,=' � �3?�,.9'� ?'4.3?59�,=1� A,., �3M
9'4,� �3?�� %'=�3<,�,.'9'9?� X/3;5.'/,<='�,='� =34'.� B3�,4' � � �5'9� %'=�3<,='�
�3%'� >9'9?� 5:'.',.'9'� ?'4.3?59�,=1� >�,.9'9?� �34� =39'� ;,�>;� %,<<,�'%%,�
%,; ,�?,94,� <3 �8<,<'�=,�� 3�'9?,9� ; ,1=>�3<� <,.%'B'4,� =<5,.'9� %'=�3<,='� B'�,9�
B'.?,�'%4,� 3�5'9� %'=�3<,='9'9?� �>-3.'� 1,.3.,<4,� JD�7DD$R� 4,K� 5.'�4'?,9�
-,<<'-� '/3;5.',.'� 1,;� 13='�� B3��,4' � �>94,��%'=�3<,�,.�� 344'�� -'�'B� ,�<?,94,��
'/3%'=�3<,�,.� 45�'�,4' � �/33�5'9� %'=�3<,�,.� ?'4.3?59�,9?,9� �3?�,.9'9?� 5.'=1�
1,.3.,<'9 '� %3�,.,4' � 	1>� 9 ,.=, � - '/ '- , .�'%'�� 3 �5'9 � %'=�3<,='� 5:W.�,.'�
?'4.3?59',9,�3<?,94,� '/33�5'9� %'=�3<,�,.'� 13='��B3�'=1'� <5/�'?'� =<5,.'9� %'=�3<,='�
13='�� B3�'=1'?,� 9'=B,<,9� B'.� 9501,� ; , .<, � %3�E4'. � � �5'9� %'=�3<,4,9� 13='�



B3�,4'?,9� '/33�5'9� %'=�3<,�,.� 5�,'4'9� %'=�3<,='� 6,� 3�5'9� %'=�3<,='9'9?�
-3 �=1B3?��,.'� ='�A'?,9� 13�,<4,?'� <.,9='/3;5.�,.'9'9?� ,.,�,=1;,='� %3�.'9'=1'4,�
B3�,4' 

� '4.3?59�,=1�<3��,.3-� 3�'B�B3.'�?,94,�� '/33�5'9� %'=�3<,�,.'� <,.%'B'4,�3�5'9�
%'=�3<,='� ; 3�5%>�,�,.'9'9?� ; 5<'�� ?>.>1'� <3;39?,� ='�A'?,9� -3 �=1B3?��'�
<.,9='/3;5.',.'� %3�E,�,4' � �/33�5'9� %'=�3<,�,.� �'93�� %'=�3<,='� ?'4.3?59�,9?,94,�
1,; � %3�E� ; '-43.4,� 13='��B3�,4' � �>� 13�4,�1,; �� 13='��B3�,4'?,9� '/33�5'9�
%'=�3<,�,.� 3�5'9� %'=�3<,='9'9?� <.,9='/3;5.�,.'4'. 

�/33�5'9� %'=�3<,�,.'9'9?� 13='�� B3�'=1'� B'.',;01'� %'=�3<,9'9?� -3�=1B3?�'?,�
6343.349'9?�<,�='.'� 9,<'A,='4'. � �?,.� �3?�,.�6343.34='/',9<'.'�?,9� %,<,�'/,<3.�
'=1<'.3%'4,� 6,� ,/3<� 3-'; '4,� -'/4'.'�=,�� '/33�5'9� %'=�3<,�,.'� 13='�� B3�;,�4' �
� 36,.� 13�,<'4,?'� =,�3; ,=4,� '/33�5'9� %'=�3<,�,.'9'9?� ; '-43.'� B,�/,9� D�H�
4,9� 1,; � 3.<,4' � �>� ; '-43.� B'.',; 01'� �3?�� <,.%'B'?,�� >9'9?� 6343.34�
B'�,9� <3 ��'9'=1� 4,.,A,='?,� 6,� ?'4.3?59�,=1� A,.,�39'� 3�'B� B3.'�?,9� =1,.<��
=1,.3'<�,.?,� B3?�'-4'. 

� , .%'B'4,� �'93�� %'=�3<,='� %3 �E� B3�?,9� �3?�,.4,9� 3�'9?,9� =,�3;,=4,�
'/33�5'9� %'=�3<,�,.'� �>-3.'� ; '-43.4,� B3��'=1'� ;>;%'9 � � '4.3?59�,=19'9?�
�>-3.'� 1 ,.3.,<4,� 3�'B� B3.'=1� 1,; � '/33�5'9� %'=�3<,�,; '9?� %3�E.3-� 13='��
B3�'=1'?,� =,B,B� B3�,4' � � ,<, �'/ ,<3.� <,.%'B'� 6,� :,3��'?'� 1,; � =,�3;,=4,?'�
'/33�5'9� %'=�3<,�,.'� ; '-43.'?,� %,<<,� <, �='.� %3�.=,<,4' � �=1�,<'�?,9� %,<,M
�'/,<3.4,� 3�'9?,9�=,�3;,=4,� �,9?'� <,��3.�,9?,9� %,<,�'/,<3.4,?'?,� -,.,?,94,�
'/33�5'9� %'=�3<,�,.� %,; .3-� B3�,4' � �,��,4'��'� %,<,�'/,<3.',.4,� 9'%5�'�
%,<,�'/,<3.',.?,� 9'=B,<,9� %3�E.3- � '/33�5'9� %'=�3<,�,.� 13='�� B3��,4' � 	,�3;,=�
<,.%'B'4,?'� '/33�5'9�%'=�3<,�,.'� ; '-43.'?,� ,�9'-=,�� %,<,�'/,<3.�='.<'9'� 6343.34�
B'�,9� -,�� 4,.,A,4,�<, �; '9�,=1� %,<<,� <, �='.�%3�.=,<,4' � � , �; '9�,=1� -,901,�'%�
�,8=1'� 3�'B� B3.'�=,�� '/33�5'9� %'=�3<,�,.'� ; '-43.'� =1>901,� %,;� B3��,4' 

�/3%'=�3<,�,.9'9?� 13='�� B3�'=1'� �,.'; �?'4.3?59�,9'=1� ; ,1=>�3<�,.'9'9?�
13='�� B3��'=1'� B'�,9� '/31�,9,4' � � '93�� %'=�3<,9'� =5�5%<'6� ?'4.3?59�,=14,��
,66,�3�� <><,=1� -3�=1B3?��'� 4 '�59�,.� 13='��B3��,4'�� =3�9?.,� 3�5'9� %'=�3<,9'9?�
E3/'<='39� '/3;5.�,.'?,� ,� �,9,4' � �<'�59� B3?�'?,� '%%'<,� 6343.34� ,<3; '9'9?�
B3?��,9 '=1'� B3=-'01; ,�B3=-'01� B3.,4' � � �4'9� %,<,�'/,<3.� B'�,9� �,.'; �
?'4.3?59�,9?,9� ; ,1=>�3<� 13='�� B3��,4 ' � �,.';� ?'4.3?59�,9?,9� ; ,1=>�3<�
A>4,�B5-,.3.� ;344,�B3��'B�� � ,9,�B'.� ,<3;�6343.34�B'.'%<'.'B�3�'B�� <3��'9?,9�
B'.'%;,?,� ,��,9'=1'� �3%'�B'.� ,<3; � 6343.349'� 01'-,.'B� �>B3.'B�� <3��'9;,?,9�
'/3;5.?,� ,��,9'=1'� ;>;%'9 � �>� ->�'4,?'� .5,%='�,4,� %3�.'9'B� <>.'B4'2

@ * � O� D

� �  � R � � � R � � Z R � � R � * �

� R � � � R � � � R � � R � � � � � � �

� , 9 ; � ? '4 .3 ? 5 9 � , 9 ? , 9 � ; , 1 => �3 <� j � � � R � � � R � � � R � � � R � � �

�/3%'=�3<,�,.� =,�3; ,=9'9?� 5.'=1� 1,.3.,<'� B'�,9� -,<<'-�'?'9'� 3=1'.,4' �
� ,=,�,9�



Q7 @�� ='=� 3 �5 '9 � �0'=�3<,� @P
<.,9 =� J5�, '4 '9K� DD

� � � @ * = ' = � @O
<.,9 =� OQ

�/3;5.'/,<='�,� <5/�'?'� %,<,�'/,<3.� <,B',<'?,�� 1,.3.,<� 6,� 6343.34� B3='; '?,�
B3?��'-�� �'%5��6,� ;'=�9'%5��%,<,�'/,<3.',.�E,=<� '/3;5.�,=1�-3B'�'�,<'?,�5?,�B3�=,��
E,��,4'��%,<,�'/,<3.'� �>-3.'� '/3;5.�,=1�-3B'�'�,<'?,�5?, � I,3��%,<,�'/,<3.�'/3;5.',=1�
<5/�'?'?,� -,.,?,94,� ?'4.3?59�,=1� <5/�'?'9'� 3=1'.,4' � 	1>9'9?� >01>9� :,3��
%,<,�'/,<3.',.4,� �>;=13-�%39='=<59='�,�'� =,�3;,=�,.�3�'9,4' � �>-3.'� -,<<'-�'%%,�
5?,� B3��?,9� =,�3;,=�,.� 3�'=1� >01>9� '=1�,<'�?,9� %,<,�'/,<3.',.� -3��,9'�,4' 

�����3���	������4�1	�������� �� �� � � � 	� �� � � � �����0�����

�3?��,.9'� ?'4.3?59�,=1� >01>9� '=1',<'�,4'?,9� =,93,<� %,<,�'/ ,<3.�, .'�
->�'4,?'� <,�,B�,.?,�A,63B� B5.'=1'� %5.,%2

@K� :,-,<?'9,�?'4.3?59�,=1�A,.,�39'9'� <5/�,<'=1� -3B'�'�,<'?,� 5?,� B3�'=1'�
6,� 938>=1� .5,%='�,�,.� �>/� B5.'=1'� %5.,%� 5; ,=N

* K� �>-3.'� :,3��'%�� >9>;43.''%� 6,� =5�5%<'6�'%%,� 5?,�B3�'=1'N
OK� %,<,�'/,<3.�=,�3;,=4,9� 3=39� ,A.,�'=1'N
DK� %,<,�'/,<3.�B,13='� ,./39�� 83;,=1�3�6,� ; ,<5.',��,.�=5.3B�B3�'=1'� %5.,% 
�>%>9=';39� 9'%5��'� %,<,�'/,<3.� :,3��'?'9'� ,9'-�,=1� >01>9�� L�?� �,8=1'�,B

.,:'9,<='�,�,9?,9� %>9?,B3-,.� ;3�'9'� <5/�'?'� ��@G� ; �=3,<�B3�?,9� 6343.34�
B'�,9� *��[R� 1,.3.,<4,� @� =3,<� 4,63; '4,� ?'4.3?59�,9,4' � � ,<, �'/ ,<3 .�
:,3��'?'� 5.'=1'�?,9� ;3�9'9?� <3�� '9'=1� 4,.,A,='� B'�,9� ':34,�,9,4'2

= � <
�@�DD+� � �

B>� �5.4,2�=� � � %,<,�'/,<3.� :,3��'?'�� HN� � � ;3�9'9?�P�bR�4,?'� 9>.�='94'.'=1�
%3�.=,<% '01 'N� @�DD+�� 7� % > 9 ? ,B 3 - , . � ; 3 � '9 '9? � �  =  Z � �� ? , 0 1 , �
?'4.3?59�,9?,94,?'� 9>.�='94'.'=1� %3�.=,<%'01'� JP�bRK 

�3�� 9>.� ='94'.'=1� %3�=,<%'01'9'9?� ���� ][$� ?,� E,=,�'=1'� �34� =39 '9 '� B'.�
B'.''%%,� %,; ,�'=1'?,� ;3=� %5�,4' � Y

�'%5�� ,=3=�'� %,<,�'/,<3.',.� :,3��'?'�B3�� '01,� ->�'4,?'�?>.>1�,.?,� ,A.,<'�,4'2
�>-3.'� :,3�� 7� Z � G�� 7� @��H� J;3�4,?'� 9'%5�� ; '-43.'� � ��LH K 
I,3�� �� =� <� �1� 2� @��H� J;3�4,?'� 9'%5�� ��@HK 
� �.<,01,� :,3�� �� =� < � DL7PQH� J;3�4,?'� 9'%5�� ��@HK 
�,=<� :,3�� �� =� < � *L7DDH� J;3�4,?'� 9'%5�� ��@HK 
� ,�/,9� %,<,�'/,<3.� :,3��'?'� �>-3.'4,?'� ?'4.3?59�,=1� =1,.3'<'4,� 3 �'9?,9 �

=,�3; ,=9'9?� 5.'=1� 1,.3.,<'�B'�,9� ':34,�,9,4' 
I ,3��'%%,� ; 3=� 13�4,� =, �3; ,=9 '9?� 5.'=1 � 1 , .3 .,<'� 6,� ; 3 � 9 '9? �

<3�� '9; ,?,9�'%� 4,.,A,='� 3�/?,.'=1'� ->� '4,� %3�.=,<'�?,92

= . � O�� O+� DL� L@� LG�P P � +O� G��G G� QP� @���
<�� [R� *�� *L� O�� OL� D�� DL� L�� LL� P�� PL� PQ 



	,�3; ,=9'9?� 5.'=1� 1,.3.,<'� 9,:,-,<� ?'4.3?59�,=1� J<3�� '9'=1K� 01>->.��
�'?'?,�� B,�%'� A,.,�39� =5�5%<'6�'?'� 6,� ; 393<3�� '9; ,?,9� %'=�3<,�,.� '/3;5.M
�,.'9'9?� <3�E�,9'=1'?,� 1,; � B3?��'- � 	1>� =,B,B�'�� %,<,�'/,<3.� :,3��'?'9'� 5.'=1�
1,.3.,<'� B'�,9� B,13�,=1� B '.�<3; 39�,; , � 9,<'A,� B5.,4' 

� ,<,�'/,<3.� =5�5%<'6�'?'9'� B,13�,=1� >01>9� @� %?� E>8<,� .,:'9,<='�,�,9?,9�
%>9?,B3-,.� ;3�'� <>.B'9,� ,.,�,=1<'.?'01''� .5,%<3.4,�� *��bR�1,.3.,<4,�B,.B3<,A�
<5/�'?'� ��@*� ; �=3,<� B3��?,9� 6343.34� 6,� <,.%'B'4,?'� 9'%5�� %39=59<.,<='�,='
���L� �3%'� ��@H�B3��?,9� ;3�9'� 9>.�='94'.'=1� %3�.=,<%'01'� @�DLD�� 7@�DLO��?,�
�5<?>901,�?'4.3?59�,9,4' � F,.,�39�B3.'=1'� 4,63;'4,�?'4.3?59'/,<4,9�9,;>9,�
3�'9,4'�� 3�5'9� 6,� �'93�� %'=�3<,�,.� ?�'<=5.'4�,.'� B3�� '01,� .5,%='�,� <,.<'B'�
,9'-�,9,4'�� B>� %'=�3<,�,; '9?� ?'4.3?59�,9'=1� <5/�'%� %39=<,9<,='� 1'=3B�,B�
<3E'�,4'� 6,� =5�5%<'6�'%� %35:��<='59<'� >=1B>� :3.;>�,� B3�� '01,� ,9'-�,9,4'2

R��Z � � Y�  �

� 3 �E� 13��,.4,� �'93�� %'=�3<,='� ,<='��,.'9'9?� ?'4.3?59�,9'=1� .5,%='�,='�
<,.<'B'� A,.,�39� B3.'=1'?,� - , .,B� 93�'901'4,9� B'.'901'?,01,� 3�/?,.,4' � ��
13�4, � =5�5%<'6�'%9'� ->�'4,?'� <59?�,; ,� B'�,9� 3=39� 1'=3B�,9,4'2

R��Z � J� �� � � � F � Y � � � ' K �

B>� �5.4,2� 7̀� �'93�� %'=�3<,�?�'<=5.'4�,.'�B3�� '01,� =5�5%<'6�'%� %35::'<='59<'N
S� 7� �'93�� %'=�3<,='9'9?� B3=1�,9?�'01� 6,� 38'.?'� ; '-43.'N� ��&��+/� � �

3�5'9� %'=�3<,='9'9?� B3=1�,9?�01� 6,� 38'.?'� ; '-43.' 
� '%5�� ,=3=�'� %,<,�'/ ,<3.',.� =5�5%<'6�'?'� B3�� '01,� ->�'4,?'� ?>.>1�,.?,�

B3�'9,4'2

� >-3.'� =5�5%<'6 � *L7L�� � �Q P 7� �QQ
	5�5%<'6� @ L � * D � �  Q � � � �Q L
� �.<,01 , � =5�5%<'6 � @�7 @D� � �+ G 7� �GG

� ,<,�'/,<3; '9?� '/3;5.�,=1� -3B'�'�,<'� >01� >=>�4,9�B'.'�B'�,9�B,13',9,4' 
@ � �'93��%'=�3<,='9'9?�?'4.3?59�,9'=1�6,�<.,9='/3;5.',9'=1�<5/�'%�%39=<,9<,�,.'�

9'=B,<'2

= � Z � g

* � �3?�4,?'� �'93�� %'=�3<,� ; '-43.'9'9?� %,;,�'=1'� B'�,9� <.,9='/3;5.�,.�
; '-43.'9'9?�3=1'=1� 9'=B,<'2

Z � =*@=S 

O � �3?�� �34� =39'9'9?� E,=,�'=1'� B'�,9� <.,9='/3;5.�,.� ; '-43.'9'9?� 3=1'=1�
9'=B,<'2

Z � =*@=� � /
B>� �5.4,2�=2� � � %,<,�'/,<3.9'� '/3;5.�,=1� :,3��'?'�� � � <.,9='/3;5.'/,<='�,�
<5/�'%� %39=<,9<,='N�= * � � � <.,9='/3;5.',.� ; '-43.'9'9?� 3=1'=1'�� HN� =S� � �
�3?�� ?�'<=5.'4�,.'4,?'� �'93�� %'=�3<,='� ; '-43.'9'9?� %,; ,�'=1'�� HN� �� = � 7�
�3?�� �34�=39'9'9?�E,=,�'=1'�� H � �>-3.'� '/3;5.',=1� -3B'�'�,<'?,� 5?,�B3��?,9�
%,<,�'/,<3.',.�>01>9� ��Y�&�6,� =*@=S� 9'=B,<�,.� � �Q7@�*�?�3.,�'-4,�B3��,4' 



�3?�,.9'� ?'4.3?59�,=14,� 9'%5�� ,=3='4,?'� %,<,�'/ ,<3.',.�� =1>9'9?45%��
9'%5�� 6,� ;'=� %,<,�'/,<3.�,.'� 1,; � '=1�,<'�,4' � ! 3 �=1'; 01,� =':,<'4,� 8.3; ��
<'<,9�� E,��,4'��� E�,<'9,� 6,� B3=1-,� ; 5<,��,.� '=1�,<'�,4' � � ,<,�'/,<3.',.�
=<.>%<>.,='?,� %3�.,� %>%>9=';39� 6,�?.,9>��,9?,9�� -3<'=1; ,� 13�'4,� B3��,4n �
�>%>9=';39� %,<,�'/,<3.',.� =>=E59/'�,� J�3?�4,K� %3 �.'9'=1'4,� '=1�,<'�,4'��
>�,.9'� 4'=E5.=�'� �3%'� =>=E59/'�,�,9?,9� 45�'�,4' � ! 3<'=1; ,� B3�,%�,.'9'9?�
%,<<,�'?'� @�7@L� ; ; � B3�=,�� >�,.9'� <>.?�>9� %,<,�'/ ,<3.', .� 45�'�,4' 

� ,<,''/,<3.�,.9'9?� �>/,='9'� %3�E,�<'.'=1� >01>9� ;5<,��,.9'9?� �>/,='�
?�36,%�'� B3�?,9� ; ,<5.',�?,� 013�%<'.'�,4' � �>� >=>�� B'�,9� 3�'9?,9� %,<,M
�'/,<3.9'� 51>601'�'� %,<,�'/,<3.� 45�'�,4' 
S � � ,<,�'/,<3.',.� 3�'9'=1� >=>�'?,� -,.,B� '%%'?,� B3�'9,4'2

@K� 013�%<'.'�?,9N� *K� -3<'=1;,�' 
� ,<,�'/,<3.� 1,.,%,<'9'9?� ;31'�,<' � �'; �36'�� .5,%='�,� ,;,�?,� 3=1'=1'�

>01>9� ;3�5%>�,�,.� <3 �-9,=1'=1'� %5.,%�� �5%'9� <3 �-9,=1'=1�,; '9?�A>4,� %,; �
-'=;'� ;3�5%>�,�,; '9?� B'.'%'=1'?,� 3�'B� %5�,4' � �>� =1>� B'�,9� '/31�,9,4'%'��
A>4,� %,;� -'=;� ;3�5%>�,�,; '9?� 595.?'�,='� B3?�,;'� >/'B�� �,9?'� B3?�,.�
13='�� -'�'=1� -3B'�'�,<'?,�5?, � �3�5%>�,9'9?�B>� ; '9'; ,�� 595.?'�,='� .5,%='�,9'9?�
595.?'�,� :,3��'?'� 45�'�,4' � � ,<,�'/,<3.� .5,%='�,?,� %'.'=1>601'� ;344,�,.�B'�,9�
B'.'%'B�� �>-3.'� .5,%='�,� -3B'�'�,<�'� �>/,9'� 13='�� -'�,4'�� ,<3;�,.,.3�B3?��,9'=19'�
E,.01,�,B�� >�,.9'9?�<>/'�'=1'9'� 3 �/?,.<'.,4' � � ,<,�'/ ,<3.',.� .5,%='�,� <5/�'?'9'�
@ � P� r � @! @P� ;,.<,�<5/�,=1<'.,4' � �'4.3?59�,=1�A,.,�39'9'9?� 595.?'�,� :,3��'?'9'�
+��� %FY;3�� 4,9�D�7P�� %FY;3�?,01,� %,;,�<'.,4' � Y

� '4.3?59'/,<='�,� ->�'4,?'� B3=-'01�,.4,9� 'B3.,<2
@K� .5,%='�,?,� %'.'=1>601'� ; 344,�,; '� %,<,�'/ ,<3.� �>/,='?,� %5�<'.'=1N
*K� B>� ;3�5%>�,�,.9'� %,<,�'/,<3.� �>/,='4,� ,4=3.B='�,='N
OK� =3.B='�,�,9?,9� ;3�5%>�,�,; '9?� %'; �36'�� ,�; ,=1'9'=1'� 6,� ; ,1M

=>�3<� 13='�� B3�'=1'N
DK� ;,1=>�3<� ;3�5%>�,�,.'� B3?�,.'9'9?� %,<,�'/ ,<3.� �>/,='4,?'� =,.:'N
LK� %,<,�'/,<3.� �>/,='4,9� >�,.9'� ,A.,<'=1 
� ,<,�'/,<3.� �>/,='4,� '%%'� 8'�� ,4=3.B='�,� �>/�B5.,4'2
@K� :'/'%,6'�N� *K� 85;3=3.B='�,� J:,3��,=1<'.'�?,9� ,4=3.B='�,K 
I'/'%,6'�� ,4=3.B='�,4,� ,4=3.B='�,�,9?,9� ;3�5%>�,�,.� �>/,� ,<3;�,.'�B'�,9�

3 �/,.3�<,�='.� -'�;,�4' � �3�5%>�,�,.�8>=>='�,<'� 3 �/?,.; ,�4'�� B'.3-� ;3�5%>�,�,.�
�>/,?,� ;>=<,1%,;�B3?�,9?,9�B3��,4' � I'/'%,6'�� =3.B='�,4,� ;3�5%>�,�,; '9?�
45=3.B='�,='� 3=39� 6,�<5/�3 �<,4' � � ,.3.,<� %3�,.'�'=1'�B'�,9� :'/'%,6'�� ,4=3.B='�,�
%,;,�,4'� 6,� <5/� �3�-3�,4'�� B>� :'/'%,6'�� ,4=3.B='�,�,9?,9� ;3�5%>�,�,.�B'�,9�
-,<<'-�A'=;� ='.<'9'9?� 3�/,.3� <, �='.'� A>4,� 1,; � %>01='/� 5%,9�'?'9'� B'�4'.,4' 

I'/'%,6'�� ,4=3.B='�,4,9� :,.-�'� 3�,.3-�� 85;3=3.B='�,� %,<,�'/,<3; '9?�
B><>9� �>/,='4,� .3 ��� B5.; ,��� B,�%'� ,�.'; � - '=; �, .'4,� J:,3�� ; ,.%,/�,.4,K�
�>/� B5.,4' � �5;3=3.B='�,4,� ;3�5%>�,�,.� :,3��,=1,4' � � ,.3.,<� %3�,.'�'=1'�
B'�,9�85;3=3.B='�,� <5/�,=1,4' � �5;3=3.B='�,� 9,<'A,='4,� ,4=3.B59<� ='.<'�B'�,9�
=3.B='�,�,9?,9� ;344,� 3 �.<,='4,� %';�36'�� <, �='.� 6>A>4?,� %5�,4'�� 9,<'A,4,�
85;3=3.B='39� B'.'%; ,� 13='�� B3�,4' � �5;3=3.B='�,� <,9�,=1� 8>=>='�,<'?,�
5?,�� � ,�9'� ;344,� 6,� %,<,�'/,<3.� 3 �.<,='4,� %'; �36'�� ;>63:'-�'%� B3�'=1'



%5.,% � �,=,�,9�� E�,<'9,�� E,��,4'��� 9'%5�� 6343.34�6,�<3 ��'9;,?,9�B'.'%;,�,;'�
85;3=3.B='�,�,=1� -3B'�'�,<'?,� 5?, � �343.349'9?��>-3.'� %';�36'�� :,3��'%%,�
5?,� B3�(?,9� 5.%'9� ,<3; �,.'� 9'%5�� B'�,9� B'.'%'B�� ?'4.'4�,.� 13='�� -'�,4'2

j� j � � '�& � � '�  

I,3�� ; ,.%,/�,.� <3 �?�.'='4,� <>=1>901, � �,<,�'/,<3.� �>/,='4,� <>.''� :,3��'%%,�
5?,� B3��?,9� ,4=3.B='�,� ; ,.%,/�,.'� B3. � �>94,�� ,4=3.B='39� ;,.%,/�,.�
%,<,�'/,<3;'9?�:,3�� ;,.%,/�,.'�45�'�,4' � �.'=<,��01,�,;'9?�-'..,�,.'� �3%'�>01�,.'?,�
A3��,=1?,9� ,<3; �,.� %.'=<,��,;'9?� <3;39�,.'� 6,� 1,A;'4,�A3��,=1?,9� ,<3;�,.?,�
-,.,?,94,� 595.?5<'%�A'1,<4,9� %,;� <3��'9?,9� B3�,4'� 6,� >�,.� :,3�� ;,.%,/�,;'�
13='�� -'�,4' � �%,45; '%� � � �,�,94'9� <3;39'4,9� .'63A�,9<'.'�?,9� %,<,�'/9'9?�
;>�<'E�5<�9,/,.'�,='?,�%3�.,��%,<,�'/,<3.',;'9?�:,3�� ;,.%,/�,.'�%.'=<,���<3;39�,.'4,�
A3��,=1?,9�6,� ;,�>;� .,6'=14,�A3��,=1?,9�B'.�-,901,� ,<3;�,.'9'9?��'?�'94'='4,9�
<>/'�?,9� 6,� ,4=3'B='39� ;,.%,/�,.� 1'=3B�,9?,9� %.'=<,��� ;>.<,%�,.4,9� 'B3.,< �
� �,.� B'.� 9501<,� ,<3; �,.4,9� <>/'�?,9�� =1>9'9?� >01>9� � � �,�,94'9� >�,; '�
;>�<'E�5<� 45B� ,<,�4' � I,3�� ;,.%,/�,.� <,.%'B'4,?'� ,4=3'B='39� ;,.%,/� =39'?,�
-,.,B2

7� '%%'<,� ,4=3.B='39� ; ,.%,/�,.'9'9?� 4>B�5<�,.N
7� >01<,� <.'E�5<�,.N
7� 3�<'<,� =5%=<5<�,.� 6,� 1 % �,.� <>=1>9'�,4' 
I,3�� ; , .%,/�, ; '9?� �>/,='� >;>; '� � %,<,�'/,<3.� �>/,='9'9?� @7*� H� 9'�

<,=1%'�� -'�,4' 
�'4.3?59�,=14,�%,<,�'/9'9?� ;58,9'/;' � �343.34�6,�<3��'9;,?,9� ;344,

7� 5<'�59� %,<,�'/,<3.� �>/,='?,� ,4=3.B='�,�,9,4'� 6,� :,3��,=1?,9� 13�?,� %5�,4' �
I,3��,=1?,9� 6343.34� 6,� <3��'9;,?,9� ;344,� ;3�5%>�,�,.'� B'.�B'.'?,� A>4,�
�,-'9�A3��,=1?,9�B3�=,�� >�,.�3 �/,.3� .5,%='�,?,�%'.'=1'B��?'4.3?59�,=1�A,.,�39'�
=34'.� B3�,4' � � ,<'A,4,� <3��'9?,9� ;344,� 5<,9� 13='�� B3�'B�� >� :'/'%,6'��
,4=3.B='�,�,9?,9�B3�?,9'�>01>9� %,<,�'/,<3.��>/,='4,9�3=39�45=3.B='�,�,9,4' 

�,<,�'/� ;58,9'/; '9'� 7�85;3=3.B='�,9'9?� .5,%='�,?,�%'.'=1>601'� ;344,�,.�
;3�5%>�,�,.'9'� :,3��,=1<'.'=1� 9>-<,�'� 9,/,.'4,9� 5<'�599'9?� ?'4.3?59�,9'=1'9'�
->�'4,?'� =85;,� 3.-,�'� ':34,�,=1� ;>;%'92

�� j � � �� J�K� J � �K � � �N
� � j � R �� �� J�K

J�K� J � �K  � �  � j � J�K� J�K� J � �K � � �
� � �

& ��� j � R���

B>� �5.4,2� 6,� 7� :,3��,=1'B� ,4=3.B='�,�,9?,9� 6343.34
6,� 5<'�59�� �� 7� %,<,�'/,<3. 

�5%=1'.'=1�,.� =1>9'� %3�=,<,4'%'�� -3�=1B3?�9'9?� <3�� '9'=1� A,.,�39'�
;>.,%%,B� B3�'B�� > � '%%'� B3=-'014,� B3.,.� 5%,9 � " ,=<�,B� -3�=1B3?�9'9?�
B'<<,� >?�5.34� ,<3; '� 6343.34� B'�,9� <3 ��'9,4'�� %5�'9� '%%'901'='� <3�� '9,4' �
	1>94,�� -'�'B�� ?'4.3?59�,=1� A,.,�39'� �,.'; � ?'4.3?59�,9'=1� 3.,�'-� :,/,�
3.-,�'� B3.,4' � � >9'� ->�'4,?'�,.4,9� %3�.'=1� ;>;%'92

��R� � Z � R�� �� j � 6343.34� �� R�&� 7� R��� j
j � 6343.34��)� �� R�A� �� R�A�



=5%'>� j � 6343.34� 7 R � � � 7 R � ' ' $

� R � � � R � � ^
r . � rr . 9 rr

�,.'; � ?'4.3?59�,9'=1� 3.,�'-� :,/,4,� �,.'; � ?'4.3?59�,9?,9� ; ,1=>�3<�
13='�� B3�,4'�� >�A>4,� 01'4,;='/� ; 344,�� >94,9� <3 �� '9; ,?,9� ;344,� 13=''�
B3�'=1'� B'�,9� B'.� ,<3; � 6343.34� ,A.,�'=1'9'9?� <5/�'?'�� <3�'-� ?'4.3?59M
�,9'=1� <5/�'?'4,9� %,<',� ; ,1=>�3<9'� =1>� 8>=>='�,<'�� ? '4.3?59�,=1� A,.,�39'�
4,6.'4,�� <3�'-� ?'4.3?59�,9; ,?,9�� �3?�,;'� 83==,�,.'?,� <, �='.� -'�>601'�
<>.''� 3.,�'-� ; ,1=>�3<�,.9'� 13='�� B3 ''=1 '? , � =,B,B� B3�,4' 

,������ ����	������	����� U����� ��,�������� ������,���� � �>� %,<,�'/,<3.9'�
'=1�,B� 01'-,.'=1� ->�'4,?'� B3=-'01�,.?,� 5?,2

L7G� H� �'� �'	�&�5.'<;,='� <,��3.�,9,4'�� B>� 5.'<; ,4,� G7 @*� H� %'/5�?>.�
=>=E59/'�,�,9,4'N� G�7Q� � � 1 ,.3.,<4,� @�7*�� H� =34,� J� ,AR � AK� 5.'<;,='�
B'�,9� %'/5�?>.4,� 9'%5�� %,.B39,<9'� 013 �%<'.'�,4'2

� '	 � �� j � � ,&R�A�& � � � � �� � �� j � � ,&	� �

�>6'=1�� ->.'<'=1� 6,�013�%; ,9'� ; ,�4,�,=1N� *L�7O� � �R � 1,.3.,<4,� 9'%5��
%,.B39,<9'� 9'%5�� 3%='4'?,01,� E,.01,�,=12

� 'R � A         � '� � j � R�A

� '� 3%='4'9'9?� -,�<,.'''=1'2� � ' � � ) � ' � j � �A� 
U��������� ������,�������� � �>� %,<,�'/,<3.',.� 9'%5�� 6,� ; '=� %,.B39,<�,.'9'�

B'.?,�'%4,� =34,�B'�,9� ->�'4,?'� .5,%='�,�B3��'01,� 013 �%<'.'=1?,� ,=3=�,9?,92

� '	 � �� j � � ,&R�A�& ��XR� O� j � �,&	� �
R>	�&� j � � ,&R�A��)�R>R�A� j � �,&	�& 

�3?�,.9'� ?'4.3?59�,�4'?,9� 9 '%5��; '=� %,<, �'/ ,<3 .�, . '� '%%'� >=>�4,�
3�'9,4'2� 9'%5�� ; '=� %,.B39,<�, .'9 '� B'.?,�'%4,� 01 3 �%<'.'=1 � �3%'� 9'%5�� 6,�
; '=� %,.B39,<�,.'9'9?� ;58,9'%� ,.,�,=1; ,='?,� , ; ; ',%9'9?� =>6�'� 5.'<; ,='�
B '�,9 � '=1�36� B5.'=1 � � '%5�� 6,� ; '=� % , .B39 ,<�, . '9 '9? � B'.?,�'%4,?'�
01 3 �%; ,='9'� 3�'=1� >01>9� > �, .9 '9? � =>�:,<�,.'9 '� 9 '%5�2; '=� O 2�@� �3%'�
@� 2� @� 9'=B,<'4,� %39=59<.,<='�,='� OL?YY�B3�?,9� =>6�'� 5.'<; ,='� <,��3.',9,4' �
D�7DLbR� 4,� 5.'<; ,?,� * �7O�H� 3.<'-01,� ; '-43.'� B '�,9 � @�H� �'� =34,�
5.'<; ,='� -3�=1'�,4' � �5.,%� B3�?,94,� 4,=<�,B%'� 5. '<; ,? , � ,=<,�=5%'9�
5�<>601'�, .� 7� %'/5�?>.�� E5.�'<�� :,3��,9?,9� %3�; '.� - 3 �=1'B� B3.'�,4' �
R 13 �%<'.'=1� =3 �9?'4,� 013 �%; , � :'�<.',9,4 '� 6,� :'�<.4,� 3 .<'-01 , � =34,� 6,�
=>�:,<�,.� �>6'B� <,=1�,9,4' � �5�'9� 013 �%;,� @*� � � 4 ,9� �>-3.'� B3�;,?,9�
1 , .3 .,<4, � ->.'<'�,4'� 6,� ; , �4 ,�,9 ,4 ' � R 13�%<'.'�? ,9 � %, .B39 ,<�, . � <,.%'B'�
013 �%<'.'=1 � 6,� ->.'<'=1� =1,.3 '<�, . '? , � B3?�'- 

R13�%<'.'�?,9� <'%�,9; ,?,9� %,<,�'/ ,<3; '9?� ,=3='� � - '=; '9 '� ;5<,�(�
%,.B39,<�,.'� ,.,�,=1;,='� <,=1%'�� 5<,4' � � ,=,�,9�� 9'%5�� 6,� ; '=9'9?� 3 �/,.3�
9'=B,<'� * 2� @� B3�?,9� %,.B39,<9'9?� =<.>%<>.,� :3.; >�,='9 '� ->�'4,?'01,�
':34,�,=1� ;>;%'92



& � � � � � '� �

3 Z 0 & 3

� Z� 0 0 �
� � � '� �

�?,.� 5�<>601'4,� 013�%<'.'=1� 4,63; � 5<=,�� <'%�,9;,?,9� %,<,�'/,<3.4,�
5�<>601'4,9�<,=1-,.'� �,9,� 9'%5��6,� ;'=�='�'%,<�,.'� 1,;�B3��,4' � �>94,9�<,=1-,.'�
>94,� 43'; 3� 3/� ; '-43.4,� ;'=� 6,� 9'%5�� =>�:,<�,.'� 1,; �B3��,4' � �?,.� -3�4'-�
=>�:,<�,.� ; '-43.'� @�H� 4,9�3=1'B�%5<=,�� %,<,�'/,<3.� :,3��'?'� %5=%'9� E,=,�,4' 

� '/9'9?� ; ,; �,%,<'; '/4,� '=1�,<'�,�3<?,9� %';�36'�� <3/,� 9'%5�� 6,� ;'=�
%,'<'39,<�,.'� <,.%'B'� ->�'4,?'01,2� � 'AJ� �K&R� O � •� * � * �� 6,� R�AJ � �KAR� O  �
�=1B>� %,.B39,<�,.9'� '=1�,<'=14,� 9'%5��; '=� %,.B39,<�'� %,<,�'/,<3.� 3�'=1� >=>�'�
A3.'��-'�'9,4'� 6,� '=1�36�B5.'�,4' � �>9?,�B5�?'�,9?,9�9'=B,<4,?'� ;5<,���%,'B39,<�,.'�
,.,�,=1;,='?,� O�7P�bR� 4,�O��G�H� 9,;�'%4,?'� E,=<,� 13='��B3�?>901,� @�7�
*LH� �'� ,; ; ',%�'� =>6� B'�,9� '=1�36� B5.'=1� %'.,4' � ��<>601'�'� %,<,�'/,<3.� 3�'=1�
>01>9� E,=<,?,� %'/5�?>.�� E5.''<� 6,� :,3��,9?,9� %3�; '.� -3�=1'�,4' � �,=<,?,�
'=1�36� B5.'�?,94,9� =3�9?� 1,.3.,<� @*�7 �L��R� ?,� %3�<,.'�'B� ->.'<'�,4'�� %5�'9�
=36'<'�,4'�� 3�'9?,9� 9'%5��;'=�%,.B39,<�,.'� %';�36'��<,.%'B'�B3��'01,�013�%<'.'�?,9�
%,.B39,<�,.?,� 3 �8=1,=1�B3��,4' � �3/'.?'�E,�<4,�B>�>=>�� 9'%5�2� ;'=� 9'=B,<'� �� 2� @�
6,� �� 2� *�B3�?,9� <'%�,9;,?,9� %,<,�'/,<3.',.�3�'=1� >01>9� '=1�,<'�;3-4, 

�=>�� 9'%5��; '=� ,; '93%,.B39,<�'� %3;E�5%=�,.'� 13='��B3�'=1'?,� ,=3=�,9,4' �
� , .3.,<9'� ,=<,�=5%'9� 3=1'.''?,94,� B>� %3;E�5%=�,.� ,; ; ',%�� R �A�6,� =>6?,�
,A.,�,4'� 6,� 9 '%5��; '=� %,.B39,<�,.'?,� ,��,9,4' � �,��3.',9?,9� %,<,�'/,<3.4,�
,; ; ',%9'9?� -3�4'-� ; '-43.'� @H� 4,9� 3=1;,�4' 

� '%5��; '=� %,.B39,<�'� %,<,�'/,<3.',; '9?� 8>=>='�,<'� =1>94,%'�� B>94,� 9'%5��
;5<,��� 13�'?,01,�3=39� -,�<,.'�,4' � � '%5�� 3%='4'� :,-,<?'9,� 1,.3.,<� D��7L��bR�
B3�?,94,� -,�<,.'�,4' � �'=� 9'%5�9'9?� -,�<,.'�'=1� 1,.3.,<'9'� E,=,�<'.,4'�� �,�9'�
;'=� 3%='4'� 3=39� -,�<,.'�?,9'� >01>9� ;5<,��� 13�'4,?'� ;'=� 13='�� B3�,4'�� �,�9'�
9'%5��; '=� %,.B39,<�,.'� R>�� '� � ='=<5;,?,�3�<,4' � �'=?,� 85;3=3.B='�,�,9?,9�
6343.34� ; '=�9'%5�� 3%='4'� ,A.,<'=1� 015?,.,='?,� %3�01,4'� 6,� 38'.'4,� -,�<,.'�,4' �
�'%5�� -,�<,.'�'=1'4,� ,A.,<>601'� �>/,� 3�01,;� B3��'01,� 3�='B� B3.,4'� 6,� 9'%5��
3%='4'� -,�<,.'''=1'� B'.4,9'?,� %3�E,�,4' � 	1>9'9?� >01>9� ;'=�'� %,<,�'/,<3.',.4,�
9'%5�9'9?� -,�<,.'''=1'� 1,.3.,<� *P���R� ?,� �5<?,94,� <,;3;� B3��,4' 

� '=9'� ?'4.3?59�,=1� 8>=>='�,<'� %>01='/�� ,; ;3� 9'%5�� ; '=� %,.B39,<�,.'�
- ,�<,.'�?,94,� ;5<,��� 13�'4,?'� ; '=� 6,� 9'%5�� 3%='4'� ,=3='�� .3�� 3 ��9,�4' � �>�
3 �/� 9,6B,<'4,� 9'%5�� ;'=� %,<,�'/,<3.'9'� ;3�4,?'� =>=E59/'�,='� 13�'4,�
-,�<,.'=1?,�� %5�'9� <'%�,9?,9� %,<,�'/,<3.9'� ?'4.3?59�,=1�A,.,�39'4,� :3�4,��
�,9'=1?,� �3%'� ?'4.3?59�,=19'� <3 �? �. '4 ,9 � <3�? �. '� <'%�,9;,?,9� %,<,�'/,<3.�
'=1<'.3%'4,� 3�'B� B3.'=1?,� ';%39� B5.,4' 

� '%�,9; ,?,9� 9'%5��; '=� %,<,�'/,<3.�,.'� ?'4.3?59�,=19'� @P�7@G�bR� 4,�
B3=1�,�4' � I ,3��'?'� G�7@��H� J��@H� 9'%5�K�� =5�5%<'6�'?'� Q�7QOH� 6,� '/3M
;5.�,=1� -3B'�'� ,<'� � �P 7 � �G H� 9'� <,=1%'�� -'�,4' 



� '%�,9; ,?,9� 9'%5��; '=� %,<,�'/, '3.�,.'4,� ->�'4,?'� %,; 01'\%�,.� ; ,6M
A>42� :'�'.�,9'=1'� E,=<� 4,.,A,4,�� - , �<,� :3�4,�,9\?,94,� :,3��'?'9'� <5/� � 3 �- 3 M
',4'�� �3?�� %'=�3<,�,.'� B'�,9� 3=39� .5,%='�,?,� %'.'=1'B�� =,�3; ,=4,� 9'%5��'� 6,�
;'=�'� =36>9�,.� 13='�� -'�,4' 

1���������� 3������	4� ������,���� � �>� %,<,�'/,<3.',.� %3�399,� <>.4,?'�
.5,%�3.�,.4,� 9'%5��; '=�,�>; '9'� � �3%'� 9 '%5��<'<,9�,�>; '9 '� � 6,� B3=1-,�
-3<'=1; ,�,.4,9� 3�'9,4' � �>� -3�'=1; , �, .�DL7L�H� ���� @*7*OH� R >�� *L7�
DLH� �'� 6,�<>.�'� E.3;3<3.�,.�J-3�=1';01,�,.K4,9� 'B3.,< � !3<'=1; ,� 439,43.�
J?.,9>�K� L7@L� ;; � %,<<,�'%4,� '=1�,B� 01'-,.'�,4' � �5�'9� -3<'=1; ,� :,3��,9,4'��
B>9'9?� >01>9� O7@�H� ,�>; '9'�� %39=59<.,<='�,='� O7@�H� B3��? ,9 � 9,<.'� �
?'4.33%='4� 5.'<; ,='� B'�,9� �>6'B� <,=1�,9,4'2

*�'� j � *� ,� � � j � * � E & * � , � @ � A � j � O�A 

�=1-3.�B'�,9� �>6'=1� 4,.,A,='9'� ,A.,�'B� 01'--,9� 6343.34� ; '-43.'?,� -,.,B�
B,13',9,4' � � ,=,�,9�� �<� -3<'=1; ,4,9� L� H� ,�>; '9'�� ,A.,<'B� 3�'=14,� O��
6343.34� ,A.,B� 01'-,4' 

�=1-3.� B'�,9� '=1�,9?,94,9� =3�9?�� ,�>; '9'� � 5.'=1'� 9,<'A,='4,� -3<'=1; ,�
�>/,='� :,3�� B3��'B� -3�,4' � �=1-3.� B'�,9� �>6'�?,9� -3<'=1; ,� %39459=,<�
B'�,9� 95�<.,�� .5,%='�,?,01,� �>6'�,4'�� ->.'<'�,4' 

5����$������ � ��� 	�6�2��� �����

�343.34� %59?� <,.-,�?,9� %'; �36'�� 5�5; 59<� 1'=3B�,9,4' � � ,B ',<4,�
:,-,<� B3?��,9?,9� JB'.'%;,K� 13�'4,� >01.,�4' � � ,=,�,9�� =>64,� @@H�� �,B''��
?,/� 6,� 95:<� >?�56343.34�,.'4,� *LH� 9'� <,=1%'�� 5<,4' � � �9,9� ; ,9 , � =1>�
;344,�,.� 6343.34� '=1�,B� 01'-,.'=1� >01>9� 83; ,=1�3� B,/,='� 1'=3B�,9,4' 

�343.34� 7� /,.,.='/�� .,9?='/�6,�<5/� ,�,9?,�,9>601,9�?,/�B3��'B�� B,.01,�
?,/=';39� ;344,�,.?,� 9'=B,<,9�A>4, � �59?'�� 1'=3B�,9,4' � �<;3=:5.,� B3='; '�
6,� �bR� 1,.3.,<4,� >9'9?� /'01�'?'� ���Q� %?Y;&�?,�<59? � �,63� J%'=�3.34K� B'�,9�
-'/4'.'�?,94,� 3=39� E3.<�3601,9�� ->�3=1� 9>.'4,9� 13='�� B3��?,9�	<,<'%�5�5%<.�
/,.�,4'� 6,�%3�E?'9,� ;5<,��,.�B'�,9� %39',%<'4,�5�5%<.�>01->9'�E,�43� -'�,4'?,9�
,.,�,=1; ,� 13='�� -'�,4' � �343.34�1,63� ,.,�,=1; ,='9'9?� E3.<�,=1� 015?,.,='�
J3.,�'?�'K� J1,A; '�� :3'/�,.4,K2� ->�'� 7� DH� �&�� �>-3.'='� 7� +LH� �A 

�343.34� -'�'9�5.>601,9�?,/� 1'=3B�,9,4' � �3��� �3?�� 6,� �3?�� %'=�3<,�,.'4,�
344'��=1,.3'<4,�A>4,�3/�5.'�4'�� ,; ; 3� 1,.3.,<�6,�B3='; � 3=1'.''?,94,� 5.'=1'�
3.<,4' � � '4.3?59�,=14,� 6343.349'9?� 9,/,.'�� =3�'=1<'.; ,� =,.:'� J; � 'K�
5.'=1'�?,9� <3��'9; ,?,9�'%�4,.,A,='9'9?�E,=,�'=1'?,� <3�?�. '� E.3E3.='39,�4'.2

Z��GG*L� J� =�� 7� �  � �/

B>� �5.4,2� � =&� 6,� � =&� 7� ?'4.3?59�,9,�3<?,9� �3?�9'9?� B3=1�,9?�01� 6,�
38'.?'� �34� =39�,.' 

Y� 	,�3; ,=� '=1�,B� 01'-,.'=14,� 6343.349'9?� 1,-'-'�� =3�'=1<'.; , � =,.:'�
=5/'�,.''� 4,.,A,4,� �>-3.'�B3��,4' � R1>9%'�6343.349'9?�B'.� -'=;'� ?'4.3?59�,=1�
->.'�;,�,.'9'� E>:�,B�<3/,�,?,94,� ->.'�; ,�,.� �,8=1'�,B�� /'01�,B� �3E'�; ,?,94,�
,<;3=:5.,?,� 1,; 4,�=,�3;,=�B'�,9� 01'- 'B� %5<,4' 



�343.349'9?� 1,-'-'�� =3�'=1<'.; ,� =,.:'� J;�<K� ->�'4,?'01,� ,9'-�,9,4' 
� />-,� =,�3; ,='� '=1�,B� 01'-,.'=14,2

Z � J��QL� � � �K �J �  	 A� � � � �  = AN�

<58 9 '% � =, �3 ; ,= � '=1 �,B � 01 '- , . '=1 4 ,2

I/� < � J@ �� L & � @�*LK�J� =�� � � � =œK ˜

�343.34� '=1�,B�01'-,.W=1� >=>��,.' � �343.34� '=1�,B�01'-,.'=19'�B'.�-,901,�
>=>��,.'� ; , ��>;  � 	1>�,.4,9� ?'4.3/,634�,.4,� ->�'4,?'�,.� '=1�,<'�,4'2

@K� <5; '.�B>?�� >=>�'� J%39<,%<�'KN
*K� <,B ''� � ? , /9 '� %39 6 5.= '� , �,=1 � >=> �'N
OK� 5�5%<.3�'<'%� >=>� 
@ �*���������� ����� � �>� >=>�� <5; '.9'9?� =>6� B>?�'� B'�,9� 3%='4�,9'=1�

.5,%='�,='?,� ,=3=�,9?,92

OI5� j � 8 � $ � 2 � �RA��� j � D�& 

�3='�� B3��?,9� <5; '.� 3%='4'� =>6�?,/'� B'�,9� <5; '.� ;5<,��'?,01,� -,�<,.'�,4'2�

I 5 E � � j � *J� A� j R � KŸ & O I 5 � j � *�&�� j � *R�& 

�5; '.� ;5<,��'� =>6� B>?�'�B '�,9� �,9,� 3%='4�,9,4'� 6,� 1 % � 	>6� ?,/'9'� 3�'=1�
B>?�9'� ����&R� 4,� %3�; '.�B'�,9� B'.'%'=1'?,� ,=3=�,9?,92

R� j� �A�� ZZ � R�� j� �A 

�>� >=>�� @Q�O��'�4,� =,93,<� '=1�,B� 01'-,.'=1� >=>�'?,� ,��,9?,9 � �>� >=>��
%,; � ->V ,<�'�� -'�'9� >=>�� 1'=3B�,9,4' � 	1>9'9?� >01>9� 13/'.?'� 6,-<4,�
=,93,<4,� '=1�,<'�; ,�4' 

* � *������ ��,� ��	���������� ����	� ��"���"� ������� ��������� � �,B''�� ?,/�
<,.%'B'4,�QPH� ;5<,9�B3. � � 5<,9�%3965.='�,='� '%%'�B3=-'014,�B3.,4' � �'.'901'�
B3=-'014,� ;5<,9� R� �6,� � A�?,� %3965.='�,�,9,4'2

� � � 	 � � � � 	� O���

�%%'901'� B3=-'014,� 5=,� R � � -,�<,.'�?,9� =>6� 1'=3B'?,� R�&� ?,01,�
3%='4�,9,4'2

� � � 	 � m A �� � � ���� 	� ���

�3965.='�,� -'�'=14,9� 3�4'9� <,B''�� ?,/� ;'=� �3%'� .>8� 3%='4'�A3��,=1<'.'�?,9�
.5,%<3.�3.-,�'�O��7D��bR�1,.3.,<4,�3 �<%,/'�'B��3�<'9?>?>.<�=>�:'4'4,9�<3/,�,9,4'2

�A	� j � �9�� �9	� j � � E  

�3/, ',9?,9� ?,/� +��7GL�bR� 1,.3.,<�� ��*� � � ,� B3='; �� @� 2O � 9'=B,<4,�
=>6� B>?�'� B'�,9� ,.,�,=1<'.'�,4' � � �>; '9'�� 3%='4'4,� 013 �%<'.'�?,9� <>.?�>9�
9'%5�� %,<,�'/,<3.'4,� R� � 6,� �&� %3965.='�,�,9,4'� J%3965.='�,9'9?� B'.'901'�
B3=- '01'K � �3965.='�,�,9?,9� ?,/� D��7DL�$R� 1,.3.,<4,�� @� 2� @� 9'=B,<4,�
=>6� B>?�'� B'�,9� ,.,�,=1<'.'�'B�� <>.?�>9� E.3;3<3.',9?,9� <5; '.''� %,<,�'/,<3.�
=3�'9?,9� .5,%<3.� 3.-,�'� 3 �<%,/'�,4'� J%3965.='�,9'9?� '%%'901'� B3=-'01'K �
� >44'� =1>9'9?45%�� @L�7*L�aR� 1,.3.,<4,�R'� %,<,�'/,<3.'� 1,; � '=1�,<'�,4' 



��'9?,9� ?,/� 9,; ''%�� R�&�6,� R�� %,B'� ,.,�,=1; ,�,.4,9� ;3935',93�,; '9�
5.'<;,='� B'�,9� <3/,�,9,4' � �3/,�'?'� ?,/4,� Q+�L7QG�L� H� ��N� ��PH� R�&�� R�&�
6,� R�� 5=,� *� H� B3�'=1'� %5.,% � �?,.� �,8=1'� <3/,�,9=,�� QQ�G� H� B3�'=1'�
;>;%'9 

�=>�9'9?� ,:/,��'?'� 7� 6343.349'9?� �,99,.8'� E,=<�'?'4'. 
O � %��	�� �K�������,� ������� ����	� ��"���"� ������� ��������� � � �5%<.3�'<9'9?�

=>6�'� 5.'<; ,='?,� <>=1'.'�?,9� '%%'<,� 5�5%<.34� J%,<34�� ,934K� 5�5%<.3�'<'%�
�,015�%,9'� 6>A>4?,� %5�<'.,4' � �>94,�5�5%<.34�,.4,� 5�5%<.3%';�36'�� .5,%='�,�
�>/� B5.,4' � �W5%<.3�'/� 6,-<'4,� ->�'4,?'� .0,%='�,�,.� =34'.� B3�,4' 

� ,<344,� �A� 6,� ?'4.33%='4� '39�,.'� 13='�� B3�'=1'� B'�,9� =>6� -,�<,.'�,4'2�

D � E � j�D5�Z � * �A� j �D � � N�
,9344,� ?'4.33%='4� '39�,.'9'9?� 3%='4�,9'=1'� 9,<'A,='4,� =>6� 6,� %'=�3.34� 13='��
B3�,4'2

D � � ž D 5 �Z � * �A � � j � � *  

�'?�94'� <59?�,; ,� *�A� � Z � *�A� j � �&� B3�,4' � �,<'A,4,� 6343.349'9?�
B'<<,� 1,A;'?,� -3 �=1';01,� '9,1=>�3<� =':,<'4,� @ Y *� 1,A;4,� %'=�3.34� 13='��
B3�,4' � �>�A,.,�399'9?� ;58,9'/;'� =1>94,9� 'B3.,<%'�� =>64,� ?'4.33%='4� 6,�
6343.34� '39�,.'� ,934� 6,� %,<34?,� 3�,4'�� >�,.4,� 5=,� 6343.34� 6,� %'=�3.34�
;3�5%>�,�,.'� 13='�� B3�'B�� '39�,.� .,/.�,4'� �>/� B5.,4' � �3/,� =>69'9?�
4'==3<=',<='�,='� 6,� >9'9?� 5�5%<.� 3�%,/>601,9�'?'� %'01'%�� =1>9'9?� >01>9�
5�5%<.3�'<� 5.'<;,='� -3��,9'�,4'� J� � � �� � , \ � K 

	>6� 5�5%<.3�'/'� 5�5%<.3�'/5.',.4,� 3�'B� B3.'�,4' � �� 5�5%<.3�'<� >01>9� 6,99,�
6,� >9?,� <>=1'.'�?,9� 5�5%<.34�,.4,9� 'B3.,< � 	>69'� 9,/,.'�� E,.01,�,=1� >01>9�
5�5%<.3�'<� �,015�%,='?,� @�*O���B5.'=1�%':3�,�� ,; ,�4,� 5=,�=>69'�E,.01,�,9'=19'9?�
->V,<'� *7*�L� ��9'�<,=1%'�� -'�,4'�� >94,� ->V,<9'9?�B'.�-'=;'� 5�5%<.�595.?'�,='�
=,.:;'� %3;E59=,<='�,�,=1�� �,015�%,4,?'� 5�5%<.3�'<9'9?� '01%'�-,.=1'�'?'9'� �59?'=1�
>01>9�� %,<34� 6,� ,934� ->66,<'9'� 3=1'.'=1� >01>9� %5<,4' 

�'4.3/,634�,.4,� � � �*L��6,� 0�)��L��� ;=>;4,?'� 5�5%<.3�'/5.',.� '=1�,<'�,4' �
� �,.9'9?� 6343.34� '=1�,B� 01'-,.'=1� ->66,<'� =3,<'?,� *L�7L��� ;&� �>�
5�5%<.3�'/5.',.� :'�<.E.5==� .>=>;'4,?'� >=%>9,�,.�B3�'B�� >�,.4,�='��'-� 4',:.,?;,�'�
6,� 5�5%<.3�'<�'� �,015�%,�,.� '=1�,<'�,4' � � �5%<.3�'/5.� � � �*L�� 6,� � � �L � � �
%39='.>%='�,� A'1,<'4,9� B'.� 8'� � @� ;&� 6343.34� 3�'=1� >01>9� P7P�L� %�<Y=�
5�5%<.� 595.?'�,� 6,� ��Q� Y� 4'=<'�� <� =,.:�B3�,4' 

�=>�9'9?� ,:/,��'%�,.'2� 5�5%<.3�'/5.',.9'9?� '=1?,� ;>=<,1%,;�'?'� �>-3.'�'?'��
6343.349'9?� �>-3.'� <3/,�'?'� JQQ�GHK�� 83; ,=1�3� J=>6K9'9?� -'�;,<'� E,=<�'?'��
=>6� 6,� �3.4,;01'� ; ,<5.',��,.9'9?� ; '9'; ,�� =,.:'�� A,.,�399'9?� �>-3.'�
,6<3;,<�,=1?,9�'?' 

�,;01'�'?'2� 5�5%<.� 595.?'�,9W9?� %3�E� ; '-43.4,?'� =,.:� � � �5%<.34',.9'�
<3%%,�>�,=1� >=>�'?,� %3�.,� <̂)�� 5�5%<.3�'/5.',.�B'E3��,.4'. � �934�<3;394,?'�,.�
J7K� ;,9:'�� /,.�,4�,9'B�� %,<34?,� 8'/; ,<� - '�,4' � � ,<34� <3;394,?'� J j K�
;>=B,<� /,.�,4�,9'B�� ,934?,� 8'/; ,<� -'�,4' 

�5893�3?'%� =85; ,� JL *�.,=;K � " '=<'��,9?,9� =>6� 4'=<'��,<3.� J*K� 4 ,9 �
%39459=,<� �'?�>601'�374� ?,� %5�'B� <>=1,4'�� >� �5.4,9� 9,=3=�384� B'�,9� JLK�
B,%%,� �>B3.'�,4' � �>� B,%4,9� =>69'9?� B'.� - '=; '� B3=1-,� B,%�3J4� ?,



�>B3.'�,4'�� >� �5.4,� %39=59<.,<='�,='� *QH� �3%'� O*�7OG�� ? YY�B3��?,9� � � � �
5.'<;,='� <,��3.',9,4'� 6,� 5�5%<.3�'/5.� J+K� ?,� �>B3.'�,4' � �,%� J+K� 5�5%<.3�'/5.�
.5;39<'� 6,� ,6,.'�,� 13�,<4,�B3��?,94,� ���� 5.'<;,='9'� <>=1'.'B� 3�'=1� >01>9�
8'/;,<� -'�,4' � ��5%<.3�'/5.?,� 43';'�� 5�5%<.� <3%'� <3 �?�.'�,?'01� J¡¢ƒ†£‹eM
xŠ¤¥K� ,=B3B� 3.-,�'� %5�,4' � �W5%<.3�'/�G�7GL� $R� 1,.3.,<4,� ,;,�?,�3=1'.'�,4' 

� �'9?,9� 6343.34� 6,� %'=�3.34� ?,/� %,9,��,.'?,� %5�,4'�� %5�'9� %39459M
=,<3.�;B)4� 4,�=36'<'�,4' � �39459=,<3.4,9�6343.34� 6,�%'=�3.34�?,/� �'?�>601'�
;B74� ?,� %5�'B� � ,9,� =36'<'�,4'� 6,� �>6'�,4'�� %5�'9� 5=,� ?'4.3/,<63.�,.� ;N/� B+4�
3.-,�'� 6343.34� ?,/?3�45.?,� �>B3.'�,4'�� %'=�3.34� 5=,� 3�/ '9 '� ?,/?3�45.'?,�
�3%'� ,<;3=:5.,?,� 01'- , .'B� �>B3.'�,4' � � '4.3/,�63.',.� 6343.34� 6,� %'=�3.34�
='=<5;,�,.'?,� B'.� 8'�� B3='; � B5.'B� <>.,4' 

�343.349'� =,-�,=1 � � '4.3/,634�,.4,� 6343.34� *�+7O�P� %�,�B3=';� 3=<'4,�
1,A;'� O���� ;&� ?,01,� B3��?,9� 13��� ?,/?3�45.',.4,� =,-�,9,4' � � ,/?3�45.�
-,�E3?�'9'9?� %3�<,.'�'=1� B,�,94�'?'� ?,/?3�45.4,?'� 6343.34� ;'-43.'?,�B3?��'- �
�>-3.'� 015?,.,�3601'� =,<1� =1>94,�� 3�; ,<'�,4'%'�� B>94,� -,�E3-9'9?� E,=<%'�
-'=;'� =>6� B,==5�9'?,� � �*7��O� ;� B3<'.'�?,9� B3��'=1'� %5.,% 

7����" �� �� � � � 	� �� ���8��	�������

� '4.3?59�,=1� >=>��,.' � �3?��,.9'� ?'4.3?59�,=1� 7� =>�>-� :,/,�'� ?5<5.3M
?59�7� %,<,�'<'%� A,., �394 '. � �343.34� 6,� -,<<'-� =>=E59/'�,�'� �3%'� <>.?�>9�
%,<,�'/,<3.',.� '=1�,<'�,4' 

� '4.3?59�,=1� 4,6.'�� 6,� >/�>%='/� >=>��,.� B'�,9� 3�'B� B3.'�,4' � �6<3%�,6�
3.-,�'�3D,�3'?,9�6343.34� 1,.,%,<'9'9?�8,.,%<5.'�A'1,<4,9� ->�'4,?'�>=>��,.?,�
B3��'9,4'2

@ � �3��'9'=1� >=>�'� 7� B>94,� 6343.34� .5,%<3.� '01'4,� B3='; � 3=<'4,�
='.%>�,<='�,�,9,4'� 6,� .5,%'3.?,� 6343.34�� >9'9?� =,.:'?,� -,.,B� B5.'�,4' � �>�
>=>�� 015<� 5�4,� %59?� -3���,9'�,4' 

* � �343.349'� <,=1-'�='.%>�,�='�,�,=1�>=>�'� 7�B>� >=>�4,�6343.34� .5,%'3.?,�
3.<'-01,� ; '-43.4,� B5.'�,4'� 6,� ,6<3%�,64,9� 01'-,.'�'B� <>.'�,4' � �5�'9�



C  7��� � �  � � 3? ��, .9 '�
? '4 .3 ? 5 9 �, =1 � >01>9 � ,6<3%�,6  

<3/,�,9?,94,9� =3�9?� A,.,�39?,� -,�<,.'�,4'�
�>� >=>�� � " � � 4,� %59?� -3��,9'�,4' 

O � �->601'� 92:;��<!�=� >=>�� 7� B>94,�
<>.?�>9� %,<,�'/,<3.� .5,%<3.?,�A3��,=1<'.'�,4' 
�3?�9'9?� 6343.34� B'�,9� ,.,�,=1'=1'� %,<,�'M
/,<3.� -,<�,; '� 3.-,�'� 3�<,4' 

� '4.3?59�,=1� >01>9� .5,%<3.�,.� J,6<3��
%�,6�,.K�7� ,.,�,=1<''?'01�'� 6,� ,.,�,=1<'.?'01='/��
%3�399,� <'E'4,?'� .5,%<3.�,.� '=1�,<'�,4' 

�6<3%�,6� JL O�.,=;K � 	 '?�'; '� @*�L� ;&�
B3��? ,9 � .5,%<3.� JYK � %'=�3<,?,� 01'4,; �'�
E3�,<4,9� �,=,�?,9� B3�'B�� =:5.'%� -3E-3-� 6,�
<,?�'%4,9� 'B3.,< � �EE,.,<� 3 �- ' � B3�� �,B �
<.>B'9,�'� ,.,�,=1<'.?'01�B3�?,9�6,�� J*K� 3�<?,9�
B3�'B�� .54>%<3.� 3.-,�'� 5�5%<.3; 3<3.�374� ?,�
B'.'%<'.'�?,9 � �EE,.,<� -3E-3?�'4,� ��>%�384/�
6343.349'� %'.'=1'� 6,� 01'-'=1'�� %,<,�'/,<3.�
=>=E59/'�,='� >01>9� E,<.>B%,�,.� ; ,6A>4 
�5,%<3.� 3=<'4,� ,EE,.,<9'� B3�=1,<'=1� >01>9�
E,<.>B%,� JgK� A3��,=1?,9 

� .>B'9,�'� ,.,�,=1<'.?'01� 3=<'4,� 6343.34�
B,.B,<�3.'� J+K� B3 ��'B �� >9'9?� <5=1'%�,.'�
4',;5<.'� * � ; ; � B3��?,9� 1,�-,='; 39� %3�.'M
9'=1'4,?'� '%%'� <.>B,4,9� 'B3.,< � � .>B'9,�'� ,.,�,=1<'.?'01� >=<'4,� ,EE,.,<�
E5.';5<.'� B3�� '01,� 3�<'<,� /;5�56'%�'� '=='-�'%� ,�; ,=1?'01� JLK� 3�.9,<'�?,9�
B3��'B�� >�,.4,9� >01<,='� ?'4.3?59�,=14,9� 3�4'9� ;3�9'� - '/4'.'=1� >01>9�
'=1�,<'�=,�� -3�?,9� >01<,='� <,��3.� ; ,1=>�3<� 7� =,�3; ,=9'� =36'<'=1� >01>9�
'=1�,<'�,4' 

� /�>%='/� ?'4.3?59�,=1� >01>9� .5,%<3.4,� ->�'=1� E,<.>B%,='� Ĵ LK� ;,6A>4 �
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