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��L�� K���� D��X[ D*KHO-QBI
	 QRI]W^\�� KRu��XO-[XWXGVT �^\
�XEHI]M^GJO-v�K �XEHI
� TN[^O1Q��XO 	 IXuYWXK 	 I]E(Q��XTJK�EHO-KHOPD�ERu��
	�� �^O
�HI]M�� K��^I��%K�u��^O-[&W^GJT��X\ �&EHI]M^GJO-v��
D,EHOPD�G�����I]EHGN[;KRu��XO-[XW^GJT �^\ �XEHI]M^GJO-v D��X[ Dgv8WXGVQRT�� I]M�� OPu�QRT � O�� O-ERv#W^Q�D�QHTJI����&I���� K �XI��
�XEHI]M^GJO-v DFEHOo[XO-D�GVQ��4TVQ���� D
�&[ Q �XO 	 IFGVGJI��4T��X\��^O��7EHO-KRWXGVQ�K*DFEHOoIFMXQ�D T �^OP[�	

� L �XO�� KHOYGJO-uYQHTJI�� �XEHIXu�O-[&WXEHO�	 I]E%\FO��XOYQRTJu,D�GJ\FI]EHTVQ��Xv�K!uYD��XDFM^GJO,I
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M&D�KRO-[ I�� D ERD��&[^I]v
KRDFv �XGVT �^\ I�	<T �X[XT � TN[XWXD�GNKlD
�&[ �XDFEHQHTND�G4O��^W&v#O-ERD�QRTVI�� I�	
�XOYTV\�� M I]EHT �^\�KHIFGNW^QRTJI��&K�		L*� T�� QRO��&KHT���OoKROYGJO-u�QRTJI����&EHI u�O-[&WXEHO � D
� �^GJTVOP[ D�	 QHOPErQ��^O
�&D�EHQRTND�G&O��XWXv#O-ERD�QRTVI��
�]D��X[lQ �XO1OYGJTJQHTNKHQrKHQ�ERD�QROY\��#DFEHO 	 W �X[&D�v#O�� Q�D G OYGJO-v#O�� Q�K 	 IFE
T � Q�EHI [XWXuYT��X\ KHOYGJO-u�QRTJI�� �&EHO-KRKRW&EHO T �;Q��^O�D�GV\FI]EHTJQ �&v�	!� �^O TN[^OPD,I�	<WXKRT��X\ ERD
�"�
[XIFv KRDFv �^GJT �^\%u�I]v#O-K 	 EHI]v Q��^O8M&DFKHTNu>KHQ�D�QHTNKHQRTNuYK*u�I��XuYO��^Q�KRD�� T �^\cQ �&D�Q1D���DF[��
O�� WXD�QRO KRDFv �^GJOoKROYQ�I
	'T �X[^T�� TN[XW&D�GJK���I]W^GN[��XD �FO<Q �XOoEHO��XEHO-KRO�� Q�D�QHT��FO �XEHI�� O-EHQRTVOPK
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	 Q �XO#� �XI�GJO � I��XWXGJD�QRTJI��
	�� �^O,�XDFEHQRTJD�G O�� WXv�O-ERD�QHTJI��cTNKrW&KHO-[ DFK�D �&EHI��&OPEHQHTJO-K$�
[XTJK�u�I �FOPEHT��X\ �&EHI^u�OP[XWXEHO�I�	9Q��^O�K�D�v �XGVOP[lT �X[XT � TN[XWXD�GNK�	�� �^O�EHO-GJD�QRT��]O1EHI]MXW&KHQ��^O-K�K
I
	oQ��^TNKlD�GV\FI]EHTJQ �&v D�� �^GJTVOP[ QRI;Q �XO%� I]M�� K �^I��&� Q��^O,u�O�� Q�ERD�G �&EHIFMXGVOPv 	 I]E�Q��^TNK
EHO-KRO-DFERu �'�4TNKouYI]v �XDFEHO-[ D \]D�T �XKHQ D�KHQ�D��X[XDFER[ ��L D��X[ Q��^OcD�[ � D�� Q�D�\FO-K�I
	(Q��^O
�&EHI�� I]KHOP[!D�GJ\FI]EHTVQ��Xv DFEHO,�XTV\��XGVTJ\�� QRO-[�	

� � Q4TNK4K��^I(� �%Q��XEHI]WX\�� � W&v#O-EHTNuYD�G O�) �&OPEHTJv#O�� QRK�Q��XD�Q4Q��XOoKRW&uYu�OPKRK4T � Q��XO [XO-KHTJ\��
I
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[XO-u�I [XT��X\ QROPu�� �^T � W^OgTNK!�XEHI�� I]KHOP[�	.� �^TNK![^OPu�I [XT��X\ QRO-u � �^T � WXOgTNK D �XDFEHQ I
	
Q��^O,\FO��XIFQ � �&O/�rT � Q�EHI [XW&u�T �^\ T�� Q��XTJK0�4D�� D �&EHIFMXGVOPv K � O-u�T � u1���^I��4GVOP[^\FO�T��
Q��^O T��&[^T�� TN[XW&D G4EHO��XEHO-KHO�� Q�D QRTJI���	 L�u�I]v �XDFERDFM^GJO!DFuYu-WXERDFu�� EHO-KRWXGVQ�T � D K��^I]EHQ
u�I]v �&W^QRT��X\#QRTJv#O TNK*DFu �^TJO �FO-[!M �%v#O-D��XK4I
	'Q��^O �XEHI�� I]KHO-[�v#OYQ��XI [�	

� �
�luYDFKHO<I
	BQ��^O�v#WXGVQRT�� I]M�� OPu�QRT �FO �&OPERv#W^Q�D QRTJI��2�&I���� K �XI��&�XEHI]M^GJO-v��^D��lD��XD�G�� KRTJK
I
	 I�� O-ERD�QHI]ERK	TNK �XEHI�� I]KHO-[#T �cKRW&u �#D3�4D��8Q��XD�Q�TJQ	M OPu�I]v#O-K	D �&D Q�WXERD�G O�)^QHO��XKHTJI��
I
	 Q �XO<GND��X[&KRuYD�� OoKRQRW&[ �%D�GNEHO-DF[ �4���^I5� �&	 I]E4KHT �^\FGVO�� I]M�� OPu�QRT �]O �XEHI]MXGVOPv�K�	�� �^TNK
D��XD�G�� KRTJK#K �^I��*K8Q��XD�Q#D [^O-KRTV\�� �XEHI^uYO-[XW&EHO&	 IFGJGJI(�4T �^\gI]WXE8TN[^O-DFK#I]W^Q��&OPE
	 I]ERv�K
KRW&MXKHQ�D�� QRTJD�GJG�� �XERO � TJI]WXK%O�) TNKHQRT �^\ �XEHIXu�O-[&WXEHO-K�	 I]E%Q��^O K�D�v#O v#W^GJQHT�� I]M/� OPu�QRT � O
� O-ERv#W^Q�D�QRTVI��0�&I���� K �^I����XEHI]MXGVOPv�	
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� 	  � �^O>v#OYQ��^I [XIFGVIF\�� 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	 	 	 	 	 	 	3	 	  
� 	 ! Z*O-K�W^GJQRK�	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	 	3	 	3	 	 	 	 	 	3	 	3	 	3	 	3	 !
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w�	 � � �^O#C O�� Q�ERD�G5� ERIFMXGVOPv�354�� � � 	 	3	 	 	 	 	 	 	 	3	 	3	 	3	 	3	 	3	 	3	 6

w"	 � 	 � ��OYQ�D(� �^OPWXEHTNKHQRTJu7��O-Q �XI [XK 	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 8
w"	 � 	 � 	 � �1O��^OYQRTNuoD�GJ\FI]EHTVQ��Xv�K#	 	3	 	3	 	 	 	 	 	 	 	3	 	3	 	3	 8
w"	 � 	 � 	 w 9�O-WXERD�G.�^OYQ$� I]E � K.	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	 8
w"	 � 	 � 	  �]TNv#W^GND�QHOP[!D
� �^O-D�GJT��X\&	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	 8
w"	 � 	 � 	 ! �@DFM&I IcKHOPD�ERu � 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 :

w"	 � 	 w � v �^GJTJuYTVQ�; �^W&v#O-ERD�QRTVI�� 	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	 	 	 :
w"	 � 	  L � �XEHI )^TNv�D�QHTJI�� L1GJ\FIFERTVQ��Xv�K 	 	3	 	 	 	 	 	 	 	3	 	3	 	3	 	3	 :

w�	 w L7Z*OPD G�����I]EHGN[&�(EHI]M^GJO-v 	 	 	3	 	3	 	3	 	3	 	 	 	 	 	3	 	3	 	3	 	3	 	3	 � x
w�	  �,W^GJQRT�� IFM"� OPu�QRT � O * GJI(��� K �^I��!�(EHIFMXGVOPv 	 	 	 	 	 	3	 	3	 	3	 	3	 	3	 	3	 �  
w�	 ! �1O��^O-QRTJu L1GV\FI]EHTJQ��Xv�K 	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	 	 	 	 	 	 	3	 	 � !

w"	 !,	 � � �^O�C(D
�XI��XTJu-D�G��1O��XOYQRTJu L1GJ\�I]EHTJQ��Xv 	 	 	 	3	 	3	 	3	 	3	 	3	 � "
w"	 !,	 w � �^O �]Q�D
�&[XDFER[ ��L 	 I]E � u �^O-[XWXGJT��X\��(EHIFMXGVOPv�K 	3	 	3	 	3	 	3	 � 6

w�	#" � WXv�v�DFE � 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	 �=<
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� /#iE�,�,(D� $�� #�-0 ��jfF��/
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GH� #�+. F� �)I
 "	 � t<T � O-ERKHTJQ �-	3	 	 	 	 	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	 	3	 	3	 	3	 	 w x
 "	 w Z*I]MXW&KHQ��^O-KRK 	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	 	 	 	 	 wFw
 "	  � �^O,�	DFEHQRTND�G�; �^W&v#O-ERD�QRTVI�� �]OYGJO-uYQHTJI��J��OYQ��XI [ � �5; �K��� 	3	 	3	 	3	 	 wL 
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 	  	 � t<T �]O-ERKHTJQ �%D��X[!L�uYuYW&ERD�u �%Z*O-GJD�QRTVI��&K4T�� Q��^O,�5; �)� 	 	3	 	 	 	 w "
 	  	 w L SrO-QHQRO-E ; �Xu�I^[^T �^\%�'O-u � �^T � WXO 	 I]E4Q��^O,�5; �)� 	 	3	 	3	 	 	 wL8
 	  	  �,D�QREHT�)�D��X[&�]Q�EHT �^\%; �&u�I [^T �^\]K 	 I]E@Q �XO �5; �K� 3 C I]v �XDFERD�QHT��FO

Z*O-K�W^GJQRK 	 	 	 	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	 	3	 	  �x
 	  	 ! � EHI]MXGVOPvjK � O-uYT�� u �XOYTJ\��^MXI]E �^I I^[�	 I]E4Q �XO,� ; �)� 	 	 	3	 	3	 	  � 	  	 !,	 � � �^O>u-EHTVQRTNuYD�G�� M^GJI u��&�^O-TV\�� M IFE��^I I [ 	3	 	 	 	 	 	3	 	   

 	  	 !,	 w � O-EHT � uYD�QRTVI�� I
	@Q��^O D GJ\FI]EHTVQ��Xv � O-E
	 IFERv�D��&u�O 	 	 	3	  L!
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 	 !,	 � � �^O L*GJ\FI]EHTVQ��Xv�K3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	 	 	� :
 	 !,	 w ;�) � O-EHTNv#O�� Q�D�G.�]OYQ�W � 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	 ! �

 	 !,	 w"	 � � �^O �XIFv#T �XD�G.�XEHI]M^GJO-v 	 	 	 	3	 	 	 	 	 	3	 	3	 	3	�! � 	 !,	 w"	 w �(D�EHTND�QRTVI�� I
	 �XEHI uYO-KRKHT �^\cQRTJv#O D��X[ �HIFM � W&v8M&O-ERK 	3	�! �
 	 !,	 w"	  Z*OPKRW^GJQ�K*D
�&[�[^TNKRuYW&KRKHTJI��XK 	3	 	3	 	3	 	3	 	3	 	 	3	 	�!  
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! 	 � ��L5D�� �&EHI]D�u��%QRIcKHIFG��]OoQ��^O,�XEHI]M^GJO-v 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	 ! <! 	 w � �^O �XEHI�� I]KHO-[J��O-Q �XI [ 	 	3	 	3	 	3	 	3	 	3	 	 	3	 	 	 	 	 	3	 	3	 	3	�! 8

!,	 w"	 � �
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!,	 w"	 w t<O-u�I [XT��X\ 	 	3	 	3	 	 	 	 	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	�! :
!,	 w"	  Z*O��&EHI [XWXuYQHTJI�� � u��^OPv#O 	 	3	 	3	 	3	 	3	 	3	 	3	 	 	 	 	 	 	 	 " �
!,	 w"	 ! � �^O L*GJ\FI]EHTVQ��Xv 	3	 	3	 	3	 	3	 	3	 	3	 	 	3	 	3	 	3	 	3	 	3	 	 "�w

! 	  ;�) � O-EHTNv#O�� Q�D�G �]OYQ�W ��D
�&[%Z1O-KRWXGVQ�K 	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	 "Fw
! 	 ! � WXv�v�DFE � 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	 "=!
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) $  '� /
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"�	 � ��L�� K*L*� �&EHIFDFu��%QRI � $ � u��^O-[&W^GJT��X\ �(EHIFMXGVOPv�K 	 	 	 	 	 	 	 	 	3	 	3	 "L6
"�	 w � �^O,�(EHI��&I]KHOP[�L*GJ\FI]EHTVQ��Xv 	 	3	 	 	 	 	 	 	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 " <""	 w"	 � �
�X[^T�� TJ[&WXD�G Z*O��&EHO-KHO�� QRD�QRTJI�� D��X[ t<OPu�I^[XT��X\ 	 	3	 	3	 	3	 	3	 	 "=8

""	 w"	 w �1O��^O-QHTNu $ � O-ERD�QRI]ERK 	3	 	3	 	3	 	 	 	 	 	3	 	3	 	3	 	3	 	3	 	3	 "L8
"�	  t<TJKRQ�D
�&u�OB��O-DFK�WXEHO-K 	 	3	 	3	 	3	 	3	 	3	 	3	 	 	 	 	 	 	 	 	 	 	3	 	3	 6Fx

""	  	 � $1M��HO-u�QRT��]O * W �Xu�QRTJI��lt<TNKHQ�D��XuYO 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 6 �
"�	 ! ;�) � O-EHTNv#O�� Q�D�G �]OYQ�W ��D
�&[%Z1O-KRWXGVQ�K 	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	�6]w

""	 !,	 � ��I �FO $*�&OPERD�QHI]ERK 	3	 	3	 	 	3	 	3	 	3	 	 	 	 	 	3	 	3	 	3	 	3	 6  
""	 !,	 w C(EHIFK�KHI �]O-E $*�&OPERD�QHI]ERK 	 	 	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 6L8
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�4TJQ�� �FD�EHTJI]WXK � O-EHQ�W&ERMXD�QHTJI��XK	I
	

�XEHI uYO-KRKRT��X\#QHTNv#O-K 	 ��I��&W^GND QRTJI�� KRTVU-O<TNK,��� � x�x 	 	 	3	 	3	 	3	 	3	 	3	�!]x
 "	 < �,D �FO-K��XD��,D���O-ERD�\FO8I�� � x��XEHI]MXGVOPv�K�	 � DFEHTND�QHTJI���I
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�XEHI]M^GJO-v�	��	I��XW^GND�QHTJI��!KHTJUYOoTJK,��� w�xFx"	 	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	 !  
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� � w xFx 	 	 	3	 	3	 	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	 "L 
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EHO-[XW&u�QRTVI��lv�D��cEHO-KHQ�EHTNu�Q(Q �XO<D�GJ\FIFEHTJQ��Xv/DFuYu-WXERDFu��/� D��X[%EHO-KHQ�EHTNu�QrQ��^O�W&KHO�I
	.�^OYTJ\��^MXI]E �
�^I IX[XK QRI�Q��^Ol\FO��XIFQ � �&OcGJO �]O-G	I��^G��/	�3 TJQ �;Q �XOlKHQ�EHT��X\�O��Xu�I [XT��X\,�'I�� Q��^O%uYI��^QRERDFE � �
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	*KRW&M��
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	 I]ERv#O-[
	 �'D QRO-E!I�����DFuYu-WXERDFu�� � O-E
	 IFERv�D��&u�OgI
	�Q �XO D�GJ\�I]EHTJQ��Xv��<WXKHT �^\ Q��^O KHQ�EHT �^\
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��D�� QHQ u��XDFEHQ T�� * TJ\]WXEHO% "	#""	�91I^[^O-KrK �XDF[^I(�(OP[�T��cQ �XO�KRDFv#O1v�D�� �XO-E(EHO��&EHO-KHO�� Q�I�� O-E �
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� KRT��,� �<I
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 �&DFK�� �
I�� O-ERD�QRTJI��&K4Q �XO��!Q��^O,�^OYTJ\��^M&IFE �XI I [�KRTVU-O<T � �]QRO���!#I
	�L1GJ\�I]EHTJQ��Xv  �TNK�\FT��]O��%M���3

��� �
���� �

��� � � � � � �
� �^O �^OYTJ\�� M IFE �XI I [cKRTVU-O��	[^O�� O��X[XK	I��#Q��^O �XEHI]MXGVOPvmD�Q �&D
�&[cD��X[#I��#Q��^O � W&D GJTJQ
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	 I]ERv�D��XuYO<I
	'Q��^OoD GJ\FI]EHTVQ��XvjI��%Q��XO-KHO,�XEHI]M^GJO-v�K 	�� �^O
EHO-KRWXGVQ�I]W^Q�� O-E
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Q �XO>EHOYGND QRT��FO EHIFM&WXKHQ��XO-KRK4I
	'Q �XO,� ; �)� D�\]D�T �XKHQ�Q��^O�� ��L�	
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D�u-uYWXERDFu��,M O-uYI]v#O-K#��I]ERKHO8Q��&D
�gTJQ3�rDFK<I��gQ��^O#IFEHTJ\FT��&D�G �XEHI]M^GJO-v�	 � Q<TNK �^IFQ � �XI5� �
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	BQ��^O �&EHIFMXGJO-v/W �&[^O-E
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�&u�O<EHO-GJD�QRTJI��&K�	�� �^O w�� � I�� O-ERD�QRI]E(TNKrD�� �XGVTJO-[%QRI
�^I���� [XIFv#T �&D QRO-[�KRI�GNW^QRTJI��XK�I��XG��/	

WXK�Q �&D�QruYGVI]KRO ��	 DFE�ERD��X[XI]v KHIFGNW^QRTVI��&K��^T � D���O-ERD�\FO � �XEHI^[XWXuYOoKRTJv#TJGND�E4[^TNKHQ�D��Xu�OPK(T �%Q��XO
IFM"� O-uYQHT��FO 	 W �&u�QRTVI��;K��XDFu�O 	1� �XO!�^IFTNK � M O��XD�� TJIFW&E>T��;M IFQ��;O�)^Q�EHO-v#O-K>I
	1Q �XO%uYWXE � O
TJK8[&W^OcQRI�Q��^OlK�v�D GJG � W&v8M&O-E>I
	�T �X[^T�� TJ[&WXD�GJK8Q �&D Q8DFEHO��XEHO-KRO�� Q 	 IFE Q��^O-KRO&��D GNW^OPK I�	
[^I]v�D�T���[XTJKRQRD��XuYO �XDFK4TVQ*TJK4K �XI(� � T � * TV\]WXEHO ""	 w"	

� �^TNK�EHOPKRW^GJQ([^I OPK��^IFQ	\FT��FO*v#WXu ��T�� 	 I]ERv�D�QRTVI���I�� �XI(� u�GJI]KHO ��	 DFE KHIFGNW^QRTJI��&K	T��cQ �XO
[^I]v�D�T��gK �XDFu�O#D�EHO#v�D�� � O-[�T ��Q��XO8I]M�� OPu�QRT �]O 	 W �Xu�QRTJI��,K �&D�uYO 	 $*�^O���I]W^GN[�� D�Q � ERKHQ
\�GND��XuYO ��O�) �&OPu�Q�Q��XD�Q�uYGVI]KHO���	 DFE8KHIFGJWXQRTVI��XK�T�� Q �XO [^I]v�D�T � K �&D�uYO��XEHIX[XWXuYO%u�GJIFKRO ��	 DFE
v�D
� �^T �^\]K�T ��Q �XO4IFM"� OPu�QRT �FO 	 W �XuYQHTJI���K �XDFuYO 	@S�WXQ��]Q��^TNK�TJK��XI�Q	Q��^O*uYDFKHO 	 IFE	ERD��X[XIFv#G��
\�O��^O-ERD�QRO-[�KHIFGNW^QRTJI��&K�	

� �^O�I]M��HO-u�QRT��]O8I
	(Q��^O#KRO-u�I��X[gO�) � O-EHTNv#O�� Q<TNK�QRI!KHQ�WX[ ���XI(� v#I��FO8I�� O-ERD�QRIFERKoT �
Q �XO�[^I]v�D�T �,K �&D�uYO�v#I �]O>T��,Q �XO8I]M�� OPu�QRT � O,	 W �Xu�QRTJI��,K �&D�uYO 	1L KHOYQ�I
	(w�xFxFx%ERD��X[^I]v
KHIFGJWXQHTJI��XKcTNKl\FO��^OPERD�QHOP[���D
�&[ Q��^O,v#I���O�I�� O-ERD�QRI]ERKcDFEHO,D�� �XGVTJO-[ QRI;O-DFu�� KRIFGJWXQHTJI���	
� �^O [XTJKHQ�D��XuYO M OYQ$�(OYO�� Q �XO%I]EHTV\FT �XD�G�KHIFGNW^QRTVI�� +1� I]EHTJ\�T �'� D��X[ Q �XO!�^O �jKHIFGJWXQRTVI�� 3
� �XOYTJ\��XMXI]WXE �(TJK4v#O-DFKRW&EHO-[�D�GJI��X\ �4TJQ � Q��^O-TJE4I]M�� OPu�QRT �]O*	 W �XuYQHTJI���[^TNKHQ�D��Xu�OPK�	
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* TV\]WXEHO ""	  �K��^I��*K Q��^OoEHO-KRW^GJQ�K�	 I]E(O-DFu��lv#I
��O1I�� O-ERD�QRI]Er[^O �(�^O-[%T �%KRO-u�QRTJI���""	 w"	 w"	3 O�KHO-O�Q��XD�Q �BDFK�O�) � O-u�QRO-[
� Q �XO#v#I��FO8I�� O-ERD�QRIFE �"3 L � � � D KHT �^\FGJO#KHQRO��gT �,Q��^O�[^I��
v�D T �!K �XDFuYO(� �XEHIX[XWXuYO-K �XOYTJ\��XMXI]WXERK�� �^TNu��lDFEHO u�GJI]KHOoQHI�OPD�u �lIFQ��^O-ErT�� Q��^OoI]M�� O-uYQHT��]O
	 W �&u�QRTVI��#K �&D�uYO 	 � �^O � IFT � Q'QRI<GVOPD�E ��TNK Q��&D Q@T 	'��O �^O-O-[�QHIo\�I 	 O�� KRQRO��XK@T �8Q��^O�I]M�� OPu �
QHT��]O 	 W �XuYQHTJI��,K��XDFu�O ��O8uYD���WXKRO �"3 L � � �&I]E*QHI u��XI]IFKRO>Q��^I]KHO�KRI�GNW^QRTJI��XK1\FO��XO-ERD�QRO-[
M����"3 L �rw8I]E �"3 L �  � �XTJu �%DFEHO>u�GJI]KHO QHI�Q �XOYTNE�I]EHTJ\FT��&K4T�� Q��^O>[^I]v�D�T ��K �XDFu�O/	
91I(� ����O �HW&KHQ �^OYOP[;QRI�� �XI(�jDFM I]W^Q#Q��^O �^I���� [XIFv#T �XD��&u�O!EHO-GJD�QRTJI��&K�\FO��XO-ERD�QHOP[

M��;Q �XO-KHO�v#I��]O I�� O-ERD�QRIFERK 	 � I;KHQ�WX[ � Q��^OPKHO�EHOYGND QRTJI��XK%�(O��XEHI�� I]KHO�Q��^O 	 IFGJGVI(�4T��X\
O�) � O-EHTNv#O��^Q�	(L*\]D�T ���&DlKHOYQ*I
		w xFxFxlERD��X[^I]v KHIFGJWXQRTVI��XK4TNK4\FO��^OPERD QRO-[
	5;(DFu��!KHIFGJWXQRTVI��
TJK4v#I [XT�� O-[0�4TJQ�� O-DFu��cI
	'Q �XO�Q��XEHO-Oov#I��FO�I�� O-ERD�QRI]ERK��^Q��^O��%Q��^O [^I]v#T �XD��Xu�OoEHOYGND�QHTJI��
M&O-Q �rOYO��gQ��^O�IFEHTJ\FT �XD�G	D��X[ Q �XO�v#IX[^T �&OP[ KRI�GNW^QRTJI��gTNK u�I]W � QRO-[
	 � �^O�O�) � O-EHTNv#O�� Q<TNK
EHO�� O-D�QHOP[ � x�x�QHTNv#O-K4D��X[!Q��^O>v#OPD
� TNK*u�I]v �XW^QRO-[
	

� 	�Q �XOcIFEHTJ\FT � +�[XIFv#T �XD�QRO-K Q��^O��XOYTJ\�� M I]WXE43,�'Q �XO�� � � ��/ ��TJK8W&KHO-[
	&� 	 �!D��X[
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/ �XEHI [&WXu�O!Q��^O�KRDFv#O I]M��HO-u�QRT��]O&	 W �&u�QRTVI�� ��D GNW^OPK��	Q��^O�� � � � / � TJKcWXKRO-[�	 91O-TV\����
M&I]W&E�[^I]v#T��&D��Xu�O8I
	�Q��XO8I]EHTV\FT �,D��X[��XI���� [XIFv#T �XD��&u�O8I
	��XOYTJQ �XO-E1Q��^O>I]EHTJ\FT�� �^I]E1Q �XO
�^OYTJ\��^MXI]W&E4DFEHOoO�) �XEHO-KRKRO-[�M���� ��� / � D��X[�� ��� � / � �&EHO-K��&OPu�QRT � OYG�� 	

�'DFMXGVO0"�	 � K��^I��*K#Q��^O�EHO-K�W^GJQRK�	 IFElERD��X[^I]v KHIFGJWXQRTVI��XK 	 3;O!KROYO�Q �&D�QcQ��^O�Q �&EHOYO
I�� O-ERD�QRI]ERK8M O��XD��FOcKHTNv#TVGNDFEHG�� O�)Xu�O��XQ,	 I]EoQ��^O��^W&v>M O-E I
	*KHIFGNW^QRTVI��&K � �^O-EHO&�XI,[XIFv �
T��&D
�&u�O�EHOYGND QRTJI�� uYD�� M O�[^O-QHOPERv#T��XO-[�	 �/�4D��&w�D��X[ �/�4D��  �XEHI [&WXu�O �^TJ\��^O-E ��D�GNW^O-K
Q �&D�� ���rD�� � 	

�'DFMXGVO "�	 w�K��^I5�*K�Q��^O EHO-KRWXGVQ�K�� �^O�� I��^G����^I��"� [^I]v#T �XD�QHOP[ KRIFGJWXQHTJI��XK4DFEHOoKROYGJO-u�QRO-[
�1	 EHI]v Q��^O4KHO-Q�I
	 ERD��X[^I]vmKHIFGJWXQHTJI��XK�� DFK�IFEHTJ\FT � � IFT � QRK 	 ��O-EHO���O�IFM&KHO-E �FO�Q��XD�Q ����D��� 
�XEHI [&WXu�O-K�v#I]EHO �XEHI]v#TNKHT �^\ EHOPKRW^GJQ�K%Q��XD�� Q��^O IFQ �XO-E I�� O-ERD�QRIFERK 	 � �XTJK!TJK!M O-uYDFWXKRO
�/�4D��  !DFuYu�I]W � QRK 	 I]E "=!,	 : " � 	 I]E8uYDFKHOPK � �^O-EHO�� � ��/ ��D��&[ � � ����/ ��� � �XTVGJOcQ��^O
I�Q��XO-ERK*[^I �XI�Q1EHO-DFu��*"�x��4	

�'DFMXGVO ""	  �XEHOPKHO�� Q�K4Q��^O8EHO-K�W^GJQRK � �^O���Q��^O8v#I��FO I�� O-ERD�QHI]ERK1DFEHO8D�� �XGVTJO-[�QRI��^I����
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[^I]v#T��&D�QHOP[,T �X[XT � TJ[&WXD�GNK1I]M^Q�D�T��XO-[gD�	 QHOPE<D � x�xFx(� \FO��XO-ERD�QRTVI��XK$� ERW �gI
	(D ��L�	�� �^O�EHO��
KRW^GJQ�K>D�EHO�Q��^OlD��]O-ERD�\FO#I��FO-E � xFx!ERW �XK�	0� �XO-KHOcEHO-K�W^GJQRK>K��^I(� �^I��m\FI I [ I]EoM&DF[ Q��XO
WXKHOP[ ��L TNK�	 � 	 �rOluYD�� O-DFKHTJG�� �%�X[;D���� [XIFv#T �XD�QRT �^\ �^OYTJ\�� M&I]W&E>D�	 QHOPE>D ��L ERW ���
Q �XO���TJQ<v#O-D��XK*Q��XD�Q1Q �XO�D�GV\FI]EHTJQ �&v �&OPE
	 I]ERv�K*� I I]EHG��/	8��I(�rO ��O-E�� T 	�TVQ�TNK1[^T4 luYWXGVQ1QRI
�(�X[ �^O��5[^I]v#T �XD�QRT��X\ KHIFGJWXQHTJI��XK�Q �XO���TJQ�v#O-D��XK1Q��XD�Q�I]WXE�D�GJ\�I]EHTJQ��Xv � O-E
	 I]ERv�K���OYGJG
� T�	 O 	�u�I����FOPEH\�OPK QRI�Q �XO*� DFEHOYQRI�� I��^QRTJv�D�G KHOYQ�� 	���DFM^GJO%""	  �K��^I��*K Q��XD�QrTVQrTNKr[XTT lu-W^GJQrQHI
�(�X[�D#[XI]v#T��&D QRT �^\lKHIFGJWXQRTVI���M �%WXKRT��X\!�/��D��&w8I]E �/��D
�� "	

� �^O*D��XD�G �^KHTNK�I
	Bv#I �]OrI�� O-ERD�QRI]ERK �XEHO-KHO�� QRO-[��^O-EHO4\FT��]O-K�WXK	Q��XO�TN[^OPD<I
	 O�) �^GJIFTJQHT �^\
� �XD�Q�u-D��;M O%uYD�GVGJO-[ Q��^O � �^I���� [^I]v#T �XD�QHOP[;GJI uYD�G�KHO-DFERu � � �XEHI^u�O-[XW&EHO 		��O-EHO/�	v#I���O
I�� O-ERD�QRI]ERK1DFK��(O-GVG D�K�v#I���O>[^OPu�TNKHTJI��&K1uYD���M O>KHQ�WX[^TJO-[�QHI%KHOYO8Q �XOYTNE�T ��� W^O��&u�O>T ��Q �XO
� W&D GJTJQ
�cI
	@Q��^O �(�&D GBKROYQ4I
	 �XI��"� [^I]v#T �XD�QRO-[!KHIFGJWXQRTVI��XK 	
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b����./
� 	#" � t<I]v#T��&D��Xu�O�EHOYGND QRTJI��XK�	 � �^OrI��&OPERD QRI]ERK'DFEHO�D�� �^GJTJO-[>QRI<ERD��X[XI]v5KHIFGNW^QRTVI��XK 	
C(EHIFK�KHI
��O-E � � � � � � �%� � � � � � � � � � ��� � �
$*S(� wL:"	 wL x wL:"	 w " ! � 	#"L 
� �1� wL8"	  � x wL8"	 8 � ! w�	 8 8
w �1� wL8"	 6 " � 	  � wL8"	 8L! ! � 	 � :

b����./
� 	#"�	 t<I]v#T �XD��XuYO#EHOYGND�QRTVI��XK 	�� �^O#I��&OPERD QRI]ERK D�EHO�D�� �^GJTJO-[gQHI��XI���� [^I]v#T �XD�QRO-[
KHIFGJWXQHTJI��XK4I��^G��/	

C(EHIFK�KHI
��O-E � � � � � � �%� � � � � � � � � � ��� � �
$*S(� ! w�	#"Fw x wL:"	 8]w w < 	 6 6
� �1� ! w�	 ! w x   "	 wL6 w=! 	  ]w
w �1� wL:"	 xFx w"	 xL! "L "	 x " � "�	 : �

b����./
� 	#" 2gt<I]v#T �XD��XuYO#EHOYGND�QRTVI��XK 	�� �^O#I��&OPERD QRI]ERK D�EHO�D�� �^GJTJO-[gQHI��XI���� [^I]v#T �XD�QRO-[
KHIFGJWXQHTJI��XK4I]M^Q�D�T �^O-[!D�	 QRO-E4I��^O���L7ERW ��	

C(EHIFK�KHI
��O-E � � � � � � �%� � � � � � � � � � ��� � �
$*S(� :  "	#"L: x 	 8 6 x 	 ! 6 ""	 xL:
� �1� 8 :"	 < < x 	 6 < x 	 6Fx 8 	 :L6
w �1� < :"	 !K" !,	 � � x 	 8  � "�	 6 �

b����./
� 	#"�� C I]v �XDFEHTNKHI�� I
	.�XI��"� [^I]v#T �XD�QRO-[!KHIFGNW^QRTVI��XK3� 9�t � � 	 IFE�Q��^O<M OPKHQ4D��X[%Q��^O
�rI]ERKHQ�uYI]v�MXT��&D�QHTJI��%I
	'I�� O-ERD�QRI]ERK�	

C(EHIFK�KHI �]O-E � I
	191t � � / � � �
�/�rD��� 5� w �1�.� M O-KHQ�� "L8"	 ! w x 	 xL! 8 ! < 	 < "
�/�rD�� � � � �1�.� ��I]ERKHQ�� wL6"	 � 6 x 	 x � 6 w < 	  6

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

C(EHIFK�KHI
��O-E'I�� O-ERD�QRIFE�K@DFEHO�T��#u��&D�EH\FOrI�	 T ��	 I]ERv�D QRTJI��8T � QRO-ERu �&D
�X\�O�DFv#I��^\<T �X[XT � TJ[&WXD�GNK�	
� �^O-EHO�	 I]EHO � TJQrTJKrTJv � I]EHQ�D�� Q QRI2���^I�� � �^TNu��cT �X[^T�� TJ[&WXD�GJK�DFEHO�QRI#M O<u��XI]KHO���� D��X[!�^I��
Q �XO T�� 	 I]ERv�D�QHTJI��!K �^I]W^GN[�M O T��^QHOPERu��&D
�X\FO-[!D�v#I��X\�Q��^O-KROou��XI]KHO�� T �X[^T�� TN[&WXD�GJK 	
L1KoD&� ERKHQoKRQHO��,T �gQ �XO#KHQ�WX[ ��I�	ruYEHI]KRKRI �FOPE1I�� O-ERD�QRI]ERK#��O�D��&D G�� UYO�Q��^O�EHOYGND�QHTJI��XK

M&O-Q �rOYO���Q��^O [XIFv�D�T � [^TNKHQ�D��Xu�O I�	 Q��XO��XDFEHO�� Q�K D
�&[oQ��^O [^I]v#T �XD��XuYO	EHOYGND QRTJI��XK9M OYQ$�(OYO��
Q �XO �XDFEHO��^QRK9D��&[ Q��^O(I�& K��XEHT �^\]K�	 * I]E9[^IFT �^\1Q��^TNK �rO(W&KHO(D1KHO-Q9I
	 ERD
�&[^I]v#G��o\FO��XO-ERD�QRO-[
KHIFGJWXQHTJI��XK � �^I���� [^I]v#T��&D�QHOP[�KHIFGJWXQHTJI��XK 	 EHIFv Q��^O>KROYQ4I
	�ERD��X[XIFv KHIFGNW^QRTVI��&K��&D��X[�DlKHO-Q
I�	 �^I��"� [^I]v#T �XD�QRO-[,KHIFGNW^QRTJI��&K�I
	(Q��^O�GNDFKHQ�\FO��^OPERD QRTJI��gD�	 QRO-EoD � xFxFx(� \FO��^OPERD�QHTJI��XK � ERW �
I�	�D �<L 	��
� D�GJG	uYDFKHO-KoQ��^O�O�) � O-EHTNv#O�� Q<TJK EHO�� OPD QROP[ � xFx QRTNv#O-K D
�&[gQ��XO�D���O-ERD�\FO�TNK
u�I]v �XW^QRO-[
	

* TV\]WXEHOPK ""	 !#QRI ""	 6#K �XI(� Q��^O EHOYGND�QRTVI��&K�I
	@[^I]v#T �XD��XuYOoD�\]D�T��&KHQ4Q��XO �&D�EHO�� Q�D G [XTJK$�
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QRD��&u�O � �^O�� Q��^O �XDFEHO�� Q�K%u�I]v#O 	 EHI]v Q �XO KHO-Q%I
	�ERD
�&[^I]v KHIFGNW^QRTVI��&K�	.� �^OgQ��XEHO-O
I�� O-ERD�QRI]ERK��'T 	 O 	 $*S(� � ���1��� D
�&[;w �1� �XD �FO�KRTJv#TJGNDFE>u �&D�ERDFu�QROPEHTJKRQHTNuYK�	 * IFE D�GVG([^TNK �
QRD��&u�O,� D�GNW^OPK��XuYDFKHOPK � �XO-EHO �^I���� [XI]v#T��&D
�&u�O>EHOYGND�QHTJI��!uYD���M OoOPKHQ�DFM^GJTJK �!M OYQ �(O-O�� Q �XO
I &BK �XEHT �^\oD��&[8D�Q@GJO-DFKHQ@I��^OrI
	 Q �XO �&D�ERO�� Q�K�� DFEHO�D�G �4D��^K9\]EHO-D�QRO-E'Q��XD���Q��^O(IFQ��^OPE@uYDFKHOPK�	

�'DFMXGVO ""	 !�K �XI(�*K<Q��^O�I �FO-E�D GJG�D ��OPERD�\�O�EHO-KRWXGVQ�K 	 I]EoO-DFu��,I�� O-ERD�QRI]E�	 3 O�KHOYO�Q��XD�Q
D GJGBI�� O-ERD�QRI]ERK �&D��FO �FOPE �%KHTNv#TVGNDFE4D �FO-ERD�\FO-K�	

* TV\]WXEHOPK-"�	 < QHIE""	 :4K �^I��gQ��^O(EHO-KRWXGVQ�K�� �^O�� Q �XO �XDFEHO�� Q�K u�I]v#O 	 EHI]v �^I���� [XI]v#T��&D QRO-[
KHIFGJWXQHTJI��XK4T � Q �XO>KHOYQ*I�	@ERD��X[XIFv KHIFGNW^QRTJI��&K�	

�'DFMXGVOE""	#"ouYIFEREHOPK � I��X[&K QRI>Q��^O�D �FOPERD \FO1EHOPKRW^GJQ�K(EHOY\]DFER[^GJO-KRK(Q��^O1[^TNKHQ�D��Xu�O<M OYQ �rOYO��
Q �XO �&DFEHO�� Q�K�	 � QcTJK�I]MXKHOPE �]O-[ 	 EHI]v
Q �XTJK�Q�DFM^GJO�D��X[ * TJ\]WXEHO ""	 : Q��&D QcQ �XO�K�W � O-EHTJIFE
u��XDFERDFu�QRO-EHTNKHQRTJu<I
	 w��1�mu-EHIFK�KHI �]O-E�I��FO-E4Q��^O IFQ �XO-E*Q �(I�Q ���&O-K*TNK*u�GJO-DFEHG��!D�� �XEHOPu�TND QRO-[
	
� �^O � WXv�MXOPE@I
	 uYDFKHOPK � �XO-EHO4Q��^O*u �^TJGJ[#[^I]v#T �XD�QRO-K�D�Q�GJO-DFKHQ�I��XO �&D�EHO�� Q@TNK'GNDFEH\FO-E�I���O-E
D GJG [XI]v�D T �;[XTJKHQ�D��XuYO � D�GNW^O-K 	4� �^TNK>u�I]W^GN[ M OcQ �XOlEHO-DFKHI�� QRI�O�) �^GND�T ��� � � � KHTNMXWXu��XT
D
�&[0�,W&ERD Q�D � ! :��.	 I]W �&[�Q��XD�Q*Q��^TNK1I�� O-ERD�QRI]E �4DFK*DF[^O�� WXD�QRO � �^O��g[^O-D�GJT �^\%�4TJQ���Q��^O
� $&�&I(��� K �XI����XEHI]MXGVOPv�	

* TV\]WXEHOPK ""	 � x<QRIB""	 � w�D��X[ �@D�MXGJO ""	 6 �XEHOPKHO�� Q@Q��^O*EHOPKRW^GJQ�K�� �^O���Q��^O �XDFEHO��^QRK@u�I]v#O
	 EHI]v �XI���� [XIFv#T �XD�QRO-[!KHIFGNW^QRTJI��&K*D 	 QRO-E�I��XO ��L ERW �
	

3 O(uYD��#KHOYO�Q��XD�Q 	 IFE@Q��^O-KRO(O�) � O-EHTNv#O�� Q�K Q��^O �^W&v>M O-E'I
	 uYDFKHOPK � �^OPEHO�D�Q@GJO-DFKHQ�I��XO
�XDFEHO�� Qo[^I]v#T �XD�QRO-KoQ��^OcI�& K �XEHT �^\�T��&uYEHO-DFKHOPK ��TJQ�� T��&uYEHO-DFKHT �^\ �FD GNW^OPK�I
	�Q��^Oc[^I]v�D�T��
[^TNKHQ�D
�&u�O 	(L*\]D�T ���XQ��^O8w��1�5I�� O-ERD�QRI]E4KROYO-v�K4QRI�I]W^Q�� O-E
	 IFERv Q��^O IFQ �XO-ERK*DFK4TVQ1TNK*D GNKHI
K �^I�� �lT � * TJ\FW&EHO ""	 � w�D��X[ �@DFM^GJOB"�	 6 	
����� ��� � �����!� � � 
 ��� � � ��� ��� 

�

S�DFKHOP[ I�� Q �XO,O�) �&OPEHTJv#O�� Q�K�I]WXQ �&W^Q�KlT � �XEHO � TJIFW&K%KRW&MXKHO-uYQHTJI��XK%��O,KHOYGJO-uYQlQ��^OgD����
�XEHI��XEHTND�QHO>I�� O-E�D QRI]ERK*QRIlW&KHO>T ��L1GV\FI]EHTJQ �&v 6 � D��X[�uYIFv �&DFEHO8I]WXE1EHO-KRWXGVQ�K��4TJQ���Q��^I]KHO
�XEHO-KRO�� QRO-[%T���� 6���	

�/�rD��� oD��X[lw��1� DFEHO1KROYGVOPu�QRO-[�DFK	Q��^O*\FO��^O-QRTJu�I�� O-ERD�QRIFERK 	 � �XO � I��&W^GND�QHTJI��cKHTJUYO*TNK
KHOYQ DFK�� � � xFx4T �X[^T�� TN[XW&D�GJK 	 � �^O v�D()^TNv�W&v �^W&v>M O-EBI
	^\FO��XO-ERD�QHTJI��XKBTNK 	 # � � � � xFxFx 	
� �^O>uYEHI]KRKHI��FO-E4D��X[!v�WXQ�D QRTJI�� ERD�QRO-K4DFEHO*� � � �  x#D��&[)� # � x� x � �&EHO-K��&OPu�QRT � OYG�� 	

�'DFMXGVO "�	 < K��^I��*K@uYIFv �&DFERD QRT��FO4EHO-KRWXGVQ�K 	 I]E'Q��^O*M O-KRQ �
�/��D
�� (� w�� � �9D��X[�Q��^O �rI]ERKHQ
� ����D�� � � � �1� �ruYI]v�MXT��&D�QHTJI��XK*I
		I�� O-ERD�QRI]ERK�	3� �^O �^W&v8M&O-E1I
	��XI���� [XIFv#T �XD�QRO-[ KHIFGNW��
QHTJI��XK�� Q��^O>D���O-ERD�\�O>[XIFv�D�T ��[^TNKHQ�D��Xu�O>D��X[�IFM�� O-uYQHT��]O �FD�GJWXOo[XTNKHQ�D
�&u�O>DFEHO8K �^I(� ��	 L�K
O�) � O-uYQRO-[�Q��^O�u�I]v8MXT��&D�QHTJI�� �/�4D��  (� w��1� \FT��]O-K�M&O-QHQRO-E�EHOPKRW^GJQ�K1Q��XD���Q��^I]KHO#\FT �]O���M��
�/�4D�� � � ��� � 	

* T��&D GJG��1��O�u�I]v �&D�ERO�I]W&E EHO-K�W^GJQ�K3�4TJQ�� Q �XIFKROlEHO�� I]EHQHOP[ T�� � 6���	4� �XO&�XEHI(� O-uYQHTJI��
I�		Q �XO8KHIFGNW^QRTVI��&K1D�EHO>K��^I�� � T � * TJ\]WXEHO-K%"�	 �  �QRI "�	 � ""	(3 O>uYD���KHOYO Q��XD�Q1I]WXE1EHO-KRWXGVQ�K
� �D$ ��L � �(u�GJO-DFEHG��lI]W^Q�� O-E
	 I]ERv�K�Q��^I]KHO I
	@S4D \]u �^T�� �D$ ��L<w���� 6���	

� ��� �%+�� ��6�� �

L [^O-QRD�TJGVOP[�D
�&D�G �^KHTNK�I
	 v#WXQRD�QRTJI��#D��X[�uYERIFK�KHI
� OPE'I�� O-ERD�QRIFERK�TNK �XEHOPKHO�� QRO-[ 	 I]E	Dov�W^GJQRT��
IFM"� O-uYQHT��FO �&I���� K �^I�� �&EHI]M^GJO-v�	 � �^O D��&D G��^KHTNK%TNK�	 I uYWXKRO-[ I�� �^I(� Q �XO I�� O-ERD�QRIFERK
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T��"� W^O��Xu�O�Q��^O�\�O��^O-ERD�QRTJI�� I
	 �^I���� [^I]v#T��&D�QHOP[ KHIFGJWXQHTJI��XK DFuYu�I]ER[^T �^\�QHI�Q �XO �&DFEHO�� Q�D�G
[^TNKHQ�D
�&u�O 	
S�DFKHOP[;I��;Q��^TNK�D��XD�G�� KRTJK �rO%DFEHO!D�MXGVO QHI [XO-KHTJ\�� D �^TJ\�� � O-E
	 IFERv�D��&u�O���L D��X[

D
� �^GJTVOP[lTJQ(QHI#D �&EHI]M^GJO-v �XEHOPKHO�� QRO-[%M �#S4D�\Fu��XT&T � � 6�� 	�� �XO<KRTJv#W^GND�QRTVI��cEHOPKRW^GJQ�KrK �XI(�
Q �&D�QoIFW&EoEHOPKRW^GJQ�K uYGVOPDFEHG �,I]W^Q�� O-E
	 IFERv � T�� KHIFGNW^QRTJI�� � WXD�GVTJQ �,�4Q��^O�I��^O-K �&EHO-KHO��]QROP[,T �
� 6�� 	-� �XO%EHOYGJO ��D
�&u�OcI
	�Q��^TNK3��I]E �,TNK T��;Q �XO&�XEHI u�OP[XWXEHO��&EHI��&I]KRO-[ 	 I]E8u��^I]I]KHT �^\�Q��^O
EHTV\�� QrI�� O-ERD�QRIFERK�QRI�WXKRO<D��X[��^IFQ4v#W&u �lT�� Q��^O KRW �&OPEHTVI]EHTJQ
�cI
	'I]WXE�EHOPKRW^GJQ�K(I
�FO-ErQ �XIFKRO
�XEHO-KRO�� QRO-[ T���� 6�� 	 � �^O8D��&D G��^KHTNK�I
	�v#W^Q�D�QRTVI�� I�� O-ERD�QRIFERK*D�GNKHIc\�T��]OPK�KRIFv#O8T��&KHTJ\��^Q�I��
�^I��5QHI � O-E 	 I]ERv O2& O-u�QRT��]O#v#I��FO-K � �^O�� D � �^I���� [^I]v#T �XD�QHOP[gGJI u-D G	KRO-DFERu�� �lTNK<QRI�M O
[^O-KRTV\��^OP[�	

� �^O-EHO	DFEHO	KHQRTVGJG v�D
� �*I�� O�� � WXO-KHQRTVI��&KBEHOYGND QRO-[oQRI4Q �XO	GJD��&[XKRu-D
� O�I
	Xv�W^GJQHT�� I]M��HO-u�QRT��]O
u�I]v#M^T �XD�QHI]EHTND�GXI��^QRTNv#TVUPD QRTJI��&�XEHI]M^GJO-v�K � K��&OPu�T � uYD�GJG ��	 I]E v#W^GJQRT�� IFM�� O-uYQHT��FO1K�u��^O-[&W^GJT��X\
�XEHI]M^GJO-v�K�	 $�WXErEHOPKRW^GJQ�K �&EHO-KHO�� Q �RWXKHQ�D>GJTVQRQRGVOoMXWXQ�v#I�QRT���D QRT �^\�KHQRO��lT�� D��XK$��O-EHT �^\>Q��^O
I�� O�� � W^OPKHQRTVI��XK 	

< x



� �������	��
 �

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

� � 
 � � 	�� �

�1O��^O-QHTNu4L1GV\FI]EHTJQ �&v�K��&D �]OrM OYO��8O�) QRO��&KHT��]OYG��8WXKHOP[#D�K�O  lu�TVO�� Q��XEHIXu�O-[&WXEHO-K@T �#KRIFG � T �^\
u�I]v �^GJO�)oK�u��^O-[&W^GJT��X\ �&EHIFMXGVOPv�K�	 � �XOYTNE KRW^TJQ�DFM^TJGVTJQRTVOPK�	 I]E9KHIFG�� T �^\1KRu��XO-[XW^GJT �^\ �XEHI]M^GJO-v�K
�XDFK'M OYO��8K �XI(� �>Q �&EHI]W^\��,�FDFEHTJIFW&K9TNv �^GJO-v#O�� Q�D�QRTVI��XK 	 �
��K �^TJQRO(I
	XQ��XO-KHO�EHO-KRWXGVQ�K��FQ �XO-EHO
D�EHO<KHQRTVGJG5� WXO-KHQRTJI��&K(EHOYGND�QRO-[cQRI�3'Q �XO�D�GV\FI]EHTJQ �&v/EHI]MXWXKRQ �XO-KRK � Q��XO1O�)^TJKRQHO��Xu�O�I�	 K �^KHQRO-v �
D QRTNu�[^O-KHTJ\�� �XEHI uYO-[XW&EHO-K 	 I]E>KHIFG � T �^\�v#W^GJQRT�� IFM/�HO-u�QRT��]O �XEHI]M^GJO-v�K��'D��X[ Q��^O�O�) TNKHQRO��&u�O
I�	 �XEHI]MXGVOPv � I]EHTVO��]QROP[lD�� �XEHI]DFu �^O-K(QRI>Q�DFu�� GVO<EHO-D�G����rI]EHGN[&�XEHI]M^GJO-v�K 	�� �^TNK(Q��^O-KRTJK(\�T�� O-K
KHI]v#O1T �XKHTJ\�� Q�K	I��lQ��^O �&I]KRKRTJMXGVOoD��XK$�rO-E QRI8Q �XO-KHO � WXO-KHQRTJI��&K�	�� �^OoEHO-KRWXGVQ�K(uYI��&u�O-E �XT��X\
Q �XO-KHO>EHO-v�D�T �^T �^\ � W^OPKHQRTVI��&K4DFEHO>KRW&v�v�DFEHTVU-O-[!D�K 	 IFGVGJI��*K 3

� L [^OYQ�D�TVGJO-[ O�) �&I]KHTJQRTVI�� I
	>Q��^O KRu �^O-[&W^GJT��X\ �XEHI]M^GJO-v�K4��O [XO-D�G �4TVQ�� T � Q �XTJK
Q��^OPKHTNK�TNK �&EHO-KHO�� QRO-[
	(L ��D�TVGNDFM^GJO>v#OYQ��^I [XI�GJIF\FTVOPK*QHIcQ�D�u�� GJO Q �XO-KHO �XEHI]MXGVOPv�K1DFEHO
M&EHTVO�� � [XO-KRu-EHTJM O-[
	 L \FO��XO-ERD�G(\FO��XOYQRTJu D�GV\FI]EHTJQ �&v EHO��XEHOPKHO�� QRT �^\gv#IFKRQ�I�	1Q��^O
D�GJ\�I]EHTJQ��Xv�K(D�� D TJGNDFM^GJO 	 I]ErK�u��^O-[&W^GJT��X\ �&EHI]M^GJO-v�K(TNK �&EHO-KHO�� QHOP[�	��9TNv#TJQRD�QRTVI��&K 	 I]E
Q��^O,�XEHI^I
	 I
	�uYI�����OPEH\FO��Xu�O,�XERI�� O-EHQRTJO-K4I
	�KRWXu �!D�GJ\�I]EHTJQ��Xv D�EHO [^OPKRuYEHTNM O-[
	

� Lmv#O-Q �XI^[ 	 I]E�u�I�� Q�EHIFGVGJT �^\%KHOYGJO-u�QRTJI�� �XEHOPKRKRW&EHO�D��X[ [^T��FO-ERKHTJQ ��M����&DFEHQHTND�G@O�� W��
v#O-E�D QRTJI��cI
	 KRI�GNW^QRTJI��XKrT�� D �^OYTJ\��^M&IFE �XI I^[!�XDFK�M&O-O����&EHO-KHO�� QRO-[�	 � �^Oov#OYQ��^I [
I]W^Q�� O-E
	 IFERv�K�Q��^O*� �<L T �#QHOPERv�K�I�	 v�D �FOPK �XD�� 	 I]E�DoKHO-Q�I
	��^I���� Q�EHT�� TND�G�4�� ��� � K 	
� �^O,�&EHTJu�O 	 I]E�Q��^TNK4M OYQRQHOPE � O-E
	 I]ERv�D
�&u�OoTJK*D �^TJ\��^O-E4u�I]v �XW^Q�D�QRTVI��&D G u�I]KHQ 	
L 	 ERDFv#O��(I]E � 	 IFE�Q��^O KHQ�WX[ �lI
	@[^T��]OPERKHTJQ �lD��X[!EHI]MXWXKRQ �XO-KRK�� �^O��![XO-D�GVT �^\ �4TVQ��
Q��^O�u�GNDFKRKHTNuYD�G5� I]M"� K �^I�� �XEHI]M^GJO-v �XDFK'M OYO��8OPKHQ�D�MXGJTJK �XO-[�	1;�) � OPEHTJv#O�� QRK QHI KHQ�WX[ �
EHOYGND�QRTVI��&K�M OYQ �(O-O��![^T��FO-ERKHTJQ �%D��&[ EHI]M&WXKHQ��^OPKRK �XD���OoM OYO�� �XEHI�� IFKRO-[�	
� Q���D�K�K �XI5� � M�� u�I]W �^QHOPE � O�)XDFv �^GJO-K%Q��XD�Q �^O-TVQ��^OPE�[^T��FOPERKHTJQ � �XI]E!DFuYuYW&ERD�u �
[XO��(�XO-KrQ��XO EHO-GJD�QRT��]OoEHIFM&WXKHQ��^OPKRK4I
	�D�\FT � O��!D�GV\FI]EHTJQ �&v�	
S�OYQRQRO-E�DFuYu-WXERDFu��%D�Q �XTV\��^OPE�[^T��]OPERKHTJQ �lO��XK�WXEHO-K�Q��^O KRW&uYu�O-K�KrI
	�D#EHI]M&WXKHQ4[XO-KHTJ\��
	 IFE'Q �XO�4�� �����PW �X[^OPE �XEHIXu�O-K�KHT �^\�QRTJv#O�D��X[ �^WXv>M O-E'I�	 �HIFM � O-EHQ�WXERM&D QRTJI��XK�	 � �^O

<K�



O�)^TNKHQRO��XuYO1I
	 D�uYI]W � QRO-E � O�)^DFv �^GJO 	 IFErQ �XTJK�M OYGJTVO 	9TNK(GJO�	 Q�DFK(D��lT � QRO-EHO-KRQHT �^\8I�� O��
�&EHIFMXGVOPv�	

� L � O  lu�TJO�� Q [^OPu�I [XT��X\�KHQ�ERD�QROY\��gQ��XD�Q>WXKRO-K ���^I5�4GJO-[X\�O�I
	�Q��^O&�XEHI]M^GJO-v 	 I]E>D
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