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� �^O �XDFKRuYO�� Q5� OYGN[oI
	(�1O��^O-QHTNu	L1GJ\�I]EHTJQ��Xv�K����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
	���O-O��^T �^\ D
[XT �FOPERKHO&� I��&W^GND�QHTJI�� Q��XEHI]W^\�� Q��^Ol\FO��XO-ERD�QRTVI��XK8TJK �&EHI��&I]KHOP[�	�� �^O%v#O-Q �XI [ TNK
M&D�KRO-[ I�� D ERD��&[^I]vKRDFv �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
I
	 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
	#EHIFM&WXKHQ�D�GJ\FI]EHTVQ��Xv�K!TJK�MXDFKHOP[ I�� D QHTJ\�� Q!u�I]v#M^T �XD�QRTVI�� I
	#DFuYuYW&ERD�u � D��&[
[XT �FOPERKHTJQ � 	

�+* I]E%Q��^O;EHO-D�G����rIFEHGN[ KRu �^O-[&W^GJT��X\,�1I�� O-ERD�QRT��X\ T�� Q��^O-� I]M�� K��^I�� v#I^[^O �oD �^O��
[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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� 	 � S�DFu�� \]EHIFW �X[!D��X[���IFQRT �FD�QRTVI�� 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	 	 	 	 	 �
� 	 w � �^O �XEHI]M^GJO-v�K 	3	 	3	 	 	3	 	3	 	3	 	3	 	 	 	 	 	 	 	3	 	3	 	3	 	3	 	3	 w
� 	  � �^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	 !
� 	#" � �^O-KRTJK%$�W^QRGVT �^O 	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	 "

& ),$  '� /�)( 2 �*� 2�"�$ -03 #�-0 ��+���,� # +-� f�#��'�,�,� $�� s��.�,��#�-1"0/�/�% ($ -1#�+1( 2
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	 	 �=<
> �!-?����$ 2�-1# 4'@BA& '���.2 #C�,��2�2D�'�,� # +-� )E� $�#�-� /#iE�,�,(D� $�� #�-0 ��jfF��/� "�#�-1 ��

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 

T



 	  	 � 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!
 "	 ! L*GJ\FI]EHTVQ��XvcK��XZ*I]M&WXKHQ��^OPKRK � t<T�� O-ERKHTJQ �lZ*O-GJD�QRTVI��&K.	 	 	 	 	 	 	 	 	3	 	3	  8

 	 !,	 � � �^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	 	�!  

 "	#" � WXv�v�DFE � 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	 ! 6
� /�� �,� 2�-�� s�/ '  ($ �DG ��#C� /�� (  (/� /!2�2��)( � /14 ) $  '� /�)( ���
! 	 � ��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"	 � ��X[^T�� TJ[&WXD�G Z*O��&EHO-KHO�� QRD�QRTJI�� 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	�! 8
!,	 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	 	 "=!

	 /��,� /14 2�-02  ('1s��.�-� #�-1"�a&3 � $�� #� ($ 2�'  %$ � G �./1#�-
�  '��� � "�#�- �F��k /0 ����2�+. (3
) $  '� /�)( 	�	
"�	 � ��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
""	 !,	  C IFv �&DFERD QRT��FOoZ*O-K�W^GJQRK 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	 	 	 	 	 	 	 6 :

"�	#" � WXv�v�DFE � 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	�6 :
2 n  ��."�/ � 2�-1 �� 2 �'�-� k�� #C�.$��JA ��2��)� $�"�+ �F�
/�"�� �. � /�)�,��( �.�%#�2 ���

� -� /1-0 ��($�� 3 +�4 � 2

TJT



� �7
 � ��� � ����� 	�� 


w�	 � � ERI^u�O-K�KHT �^\�KRO�� WXO��XuYO 	 I]E �&EHI [XW&u�Q�
 	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	 � �
 "	 � �	DFEHQRTND GF; � W&v#O-ERD�QHTJI�� �]OYGJO-u�QRTJI��J��OYQ��^I^[�	 	 	3	 	 	 	 	 	 	 	 	3	 	3	 wL6
 "	 w t<T � O-ERKHTJQ ����,D ��O-K��XD��<EHOYGND QRTJI��*	 I]E�� L � 6(���'L�w�x3� � x() � x�� D��X[ * � � x�� � x 	

wL6
 "	  t<T � O-ERKHTJQ ����,D ��O-K��XD��%EHO-GJD�QRTJI��!	 I]E ��tox  (� ��tox "4� � "5) � "�� 	 	3	 	3	 	3	 w < "	 ! t<T � O-ERKHTJQ ����,D ��O-K��XD��%EHO-GJD�QRTJI��!	 I]E ��t w � � ��t wL -� w�x()Xw�x�� 	 	3	 	3	 	3	 w <
 "	#" ��D�� QRQ�C �XDFEHQ 	 I]E4t<O-uYI [^T �^\�� u��^OPv#O 	�L1uYQHT��FO KRu��XO-[XWXGVO/	 	3	 	3	 	3	 	 wL:
 "	 6 * T��&D�G9KHQ�D�\�O>[XT �]O-ERKHTJQ �%D���O-ERD�\FO �����  Fx�x 	 	 	3	 	3	 	3	 	3	 	3	 	3	 	 	  ]w
 "	 < t<T � O-ERKHTJQ �lD��FO-ERD�\FO 	����  FxFx"	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	� ]w
 "	 8 t<TJK �HW �Xu�QRT��]Oo\FERD�� � EHO��XEHO-KRO�� Q�D�QHTJI���	 I]E�Q��XO 4�� ����	 	3	 	3	 	3	 	3	 	3	   
 "	 : * � � x�� � x �&EHIFMXGVOPv�	�91O-TV\�� M I]E �^I I [�KRTVU-O���	 I]E�O-DFu���\�O��^O-ERD�QRTJI��
	����

"�x�x ����� � xFx ������ x! :"�"�!#$� x� x < 	"	 	3	 	3	 	3	 	3	 	3	 	3	 	 	 	 	 	� "
 "	 � x * � � x�� � x �XEHI]MXGVOPv�	 t<T��]O-ERKRTVQ � D ��OPERD \FO � I��FO-E � x;ERW �XK ��O �FOPE � � x

\FO��^OPERD QRTJI��XK�	���� "�xFx ���%� � xFx ��� � � x! :"��� # � x! x < 	�	3	 	3	 	3	 	 	  "
 "	 � � 9<WXv#M&O-EcI�	oQRTNv#O-KcQ��^O��5; �K��S�I]W^Q��&OPE	 I]ERv�KcQ��^O � ��L I�� [XT'& O-E �

O�� Q!�FDFEHTJD�QRTVI��&K%I
	8Q��^O �^I]v#T �XD�G,�XEHI]M^GJO-v�	 � � v#O-D��&K��XEHIXu�O-K�KHT �^\
QRTJv#O � O-EHQ�WXERM&D QRTJI��XK�� D��X[��BL v#O-D��XK �^WXv�M&O-E@I
	��HI]MXK � O-EHQ�WXERM&D QRTJI��XK�	
�@I��XWXGJD�QRTJI��!KHTJUYO TNK(�)� � xFx 	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	 	 	 	 	3	 	�! w

 "	 � w 9<WXv#M&O-EcI�	oQRTNv#O-KcQ��^O��5; �K��S�I]W^Q��&OPE	 I]ERv�KcQ��^O � ��L I�� [XT'& O-E �
O�� Q!�FDFEHTJD�QRTVI��&K%I
	8Q��^O �^I]v#T �XD�G,�XEHI]M^GJO-v�	 � � v#O-D��&K��XEHIXu�O-K�KHT �^\
QRTJv#O � O-EHQ�WXERM&D QRTJI��XK�� D��X[��BL v#O-D��XK �^WXv�M&O-E@I
	��HI]MXK � O-EHQ�WXERM&D QRTJI��XK�	
�@I��XWXGJD�QRTJI��!KHTJUYO TNK(�)� w�xFx 	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	 	 	 	 	3	 	�! !

! 	 � C(EHIFK�KHI
�FO-E�	 I]E�Q��^O,�(EHI [&WXu�Q1MXDFKHO-[ Z*O��XEHO-KRO�� Q�D�QHTJI���	 	 	3	 	3	 	3	 	3	 " �
! 	 w �@I�Q�D�G �@DFER[^T �^OPKRK%u�I�� �FO-EH\FO��Xu�O,uYW&E �]O-K 	 I]EcQ��XO M O-KHQ%T��&[^T�� TN[XW&D GNK%I
	

L�� � $ � D
�&[�L*� � $�w"	 	 	3	 	3	 	 	3	 	3	 	 	 	 	 	 	 	3	 	3	 	3	 	3	 "=!
"�	 � L � O-ERD�\FO<I
	,+.-0/*	 I]E*ERD��X[^I]v KHIFGJWXQRTVI��XK 	!	 	3	 	3	 	3	 	3	 	 	 	 	 	3	 	 "L:
"�	 w t<I]v�D T ��[^TNKHQ�D��XuYO [XTJKRQRERTJM&W^QRTVI���		Z1D��X[^I]v KHIFGJWXQHTJI��XK 	#	 	3	 	3	 	3	 	3	 6Fx
"�	  L � O-ERD�\FO*I
	1+.-2/ 	 IFE �"3gL � � � �43gL �rw"� D��&[!�"3 L �5 	 � �^O*I�� O-ERD�QRI]ERK

DFEHOoD�� �XGVTJO-[!QRIlERD
�&[^I]vjKRI�GNW^QRTJI��XK�	 	 	 	 	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 6�x

TJTJT



"�	 ! t<TJKRQ�D
�&u�O<D��&[%[^I]v#T �XD��XuYO�EHOYGND�QRTVI��XK 	�� �^O $1S�� I�� O-ERD�QRI]E(TJKrD�� �^GJTJO-[
QRI�ERD��X[^I]v KHIFGJWXQRTVI��XK 	 	 	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	�6]w

"�	#" t<TJKRQ�D
�&u�O D
�&[�[^I]v#T �XD��Xu�O EHOYGND�QRTVI��XK 	�� �^O � �1�7I�� O-ERD�QRI]ErTNK�D�� �^GJTVOP[
QRI�ERD��X[^I]v KHIFGJWXQRTVI��XK 	 	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	�6]w

"�	 6 t<TJKRQ�D
�&u�O8D��X[�[XIFv�T��&D
�&u�O8EHOYGND�QRTVI��XK 	 � �XO8w �1�mI�� OPERD QRI]E*TJK1D�� �^GJTVOP[
QRI�ERD��X[^I]v KHIFGJWXQRTVI��XK 	 	 	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	�6  

"�	 < t<TJKRQ�D
�&u�O<D��&[%[^I]v#T �XD��XuYO�EHOYGND�QRTVI��XK 	�� �^O $1S�� I�� O-ERD�QRI]E(TJKrD�� �^GJTJO-[
QRI �^I���� [XI]v#T��&D QRO-[�KRIFGJWXQHTJI��XK4I��^G��/	 	 	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 6L 

"�	 8 t<TJKRQ�D
�&u�O D
�&[�[^I]v#T �XD��Xu�O EHOYGND�QRTVI��XK 	�� �^O � �1�7I�� O-ERD�QRI]ErTNK�D�� �^GJTVOP[
QRI �^I���� [XI]v#T��&D QRO-[�KRIFGJWXQHTJI��XK4I��^G��/	 	 	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 6=!

"�	 : t<TJKRQ�D
�&u�O8D��X[�[XIFv�T��&D
�&u�O8EHOYGND�QRTVI��XK 	 � �XO8w �1�mI�� OPERD QRI]E*TJK1D�� �^GJTVOP[
QRI �^I���� [XI]v#T��&D QRO-[�KRIFGJWXQHTJI��XK4I��^G��/	 	 	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 6=!

"�	 � x t<TNKHQ�D��XuYO<D��X[%[^I]v#T��&D��Xu�OoEHOYGND QRTJI��XK�	�� �^O $*S(� I�� OPERD�QHI]E TNKrD�� �XGJTVO-[
QRI �^I���� [XI]v#T��&D QRO-[�KRIFGJWXQHTJI��XK4I]M^Q�D�T��XO-[!D�	 QRO-E4I��^O���L7ERW �
	 	3	 	3	 	�6 "

"�	 � � t<TNKHQ�D��XuYOoD��X[![^I]v#T �XD��XuYOoEHO-GJD�QRTJI��&K�	�� �^O ���1�7I��&OPERD�QHI]E�TJK4D�� �^GJTJO-[
QRI �^I���� [XI]v#T��&D QRO-[�KRIFGJWXQHTJI��XK4I]M^Q�D�T��XO-[!D�	 QRO-E4I��^O���L7ERW �
	 	3	 	3	 	�6 "

"�	 � w t<TNKHQ�D��XuYO8D
�&[�[^I]v#T �XD��Xu�O8EHO-GJD�QRTJI��&K�	�� �^O�w��1�5I�� O-ERD�QRIFE4TNK1D�� �^GJTJO-[
QRI �^I���� [XI]v#T��&D QRO-[�KRIFGJWXQHTJI��XK4I]M^Q�D�T��XO-[!D�	 QRO-E4I��^O���L7ERW �
	 	3	 	3	 	�6 6

"�	 �  �@DFER[^T �^OPKRK � �gD��FO-K �&D
� EHOYGND�QHTJI��XK�	D9�I���� [XIFv�T��&D QRO-[ KHIFGNW^QRTVI��&K�T � Q��^O
GJDFKRQ�\FO��^O-ERD�QRTJI��
	 	 	 	 	 	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	�6 6

"�	 � ! �,O-D�� * GJI5� ��TNv#O�� �gD �FO-K��XD���EHOYGND�QHTJI��XK 	%9�I���� [XI]v#T��&D QRO-[ KHIFGNW^QRTJI��&K
T�� Q��^O GNDFKHQ4\FO��XO-ERD�QRTVI���	 	 	3	 	3	 	 	3	 	3	 	3	 	 	 	 	 	3	 	3	 	3	 	3	 6 <

"�	 � " �@DFER[^T �^OPKRK � �,O-D�� * GVI�� ��TNv#OlEHOYGND QRTJI��XK�	*9�I��"� [^I]v#T �XD�QRO-[ KHIFGNW^QRTVI��&K
T�� Q��^O GNDFKHQ4\FO��XO-ERD�QRTVI���	 	 	3	 	3	 	 	3	 	3	 	3	 	 	 	 	 	3	 	3	 	3	 	3	 6 <

T��
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 "	 � �,D �FO-K��XD��!D
�&[��(�XD�G9KRQRD�\FO>[^T��]OPERKHTJQ � 	��)� w xFx 	���� !]x 	���� !,	 	 	 	� Fx
 "	 w �,D �FO-K��XD��8D��FOPERD \FO-K@D��X[#M O-KHQ �FD GNW^OPK�	 � x�� � x �XEHI]M^GJO-v�K�� D�GVG&KRIFG �FOP['� 	��� � ��� "�� � 	 	3	 	3	 	3	 	3	 	3	 	3	 	 	 	 	 	3	 	3	 	3	 	3	 	3	 	3	 	3	  6
 "	  �,D �FO-K��XD��gD���O-ERD�\FO-KoD��X[ M&OPKHQ ��D�GJWXO-K�	 � " � � "!�XEHI]M^GJO-v�K2����tox  5� xL:

I��&O������ LE 6(� !]x�KHIFG��]OP['� 	 ��� � ��� "/� � 	#	3	 	3	 	3	 	3	 	 	 	 	 	3	 	3	 	  6
 "	 ! �,D �FO-K��XD���D��FOPERD�\�OPK*D
�&[�M O-KHQ �FD GNW^OPK�	rw�x��ow�x �XEHI]M^GJO-v�K�� D�GJGBI�� O��'� 	

��� � ��� "�� � 	 	3	 	3	 	3	 	3	 	3	 	3	 	 	 	 	 	3	 	3	 	3	 	3	 	3	 	3	 	3	  <
 "	#" �,D �FO-K��XD�� D��&[ [XT � O-ERKHTJQ � D��FO-ERD�\FO-K�I��FO-E � x ERW �XK�	 I]E�Q �XO �XI]v#T��&D G

�XEHI]M^GJO-v�	��	I��XW^GND�QHTJI��!KHTJUYOoTJK,��� � xFx"	 	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	 !]x
 "	 6 �,D �FO-K��XD��cD��]O-ERD�\FO-K�I�� � x,�&EHI]M^GJO-v�K�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
	 � WXv8M&O-E<I�	 � I]M&K

DF[X[^OP[�	���I��&W^GND QRTJI�� KRTVU-O<TNK,��� � xFx 	 	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	�!]w
 "	 8 �,D �FO-K��XD�� D��&[ [XT � O-ERKHTJQ � D��FO-ERD�\FO-K�I��FO-E � x ERW �XK�	 I]E�Q �XO �XI]v#T��&D G

�XEHI]M^GJO-v�	��	I��XW^GND�QHTJI��!KHTJUYOoTJK,��� w�xFx"	 	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	 !  
 "	 : �,D �FO-K��XD��cD��]O-ERD�\FO-K�I�� � x,�&EHI]M^GJO-v�K�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,��� w�x�x 	 	 	3	 	3	 	3	 	3	 	3	�!  
 "	 � x �gD��]O-K �&D���D �FOPERD�\�O>I�� � x!�XEHI]M^GJO-v�K�	 �(DFEHTJD�QRTJI���I�	 �^WXv�M&O-E�I
	��HI]MXK

DF[X[^OP[�	���I��&W^GND QRTJI�� KRTVU-O<TNK,��� w xFx 	 	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	�!L!
! 	 � �@I�Q�D�G �@DFER[^T �^OPKRK�	 � � � xFx"	 � � � x! : 	 � # � x! � 	 �gD() TNv#WXv

�1O��XO-ERD�QHTJI��XK
	 #
�� � w xFx 	 	 	3	 	3	 	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	 "L 
"�	 � t<I]v#T��&D
�&u�O EHOYGND�QHTJI��XK�	�� �XO<I�� O-ERD�QRIFE�KrDFEHO D
� �^GJTVOP[lQRI#ERD��X[^I]v KHIFGJW"�

QRTVI��XK 	 	 	3	 	3	 	3	 	3	 	 	 	 	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 6 �
"�	 w t<I]v#T��&D
�&u�O EHOYGND�QRTVI��&K�	 � �XO@I�� O-ERD�QRI]ERK9DFEHO	D
� �^GJTVOP[oQRI �^I���� [^I]v#T��&D�QHOP[

KHIFGNW^QRTVI��&KrI��^G��/	 	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	�6 �
"�	  t<I]v#T��&D
�&u�O EHOYGND�QRTVI��&K�	 � �XO@I�� O-ERD�QRI]E9D�EHO	D�� �XGVTJO-[oQRI4Q �XO��^I���� [^I]v#T��&D�QHOP[

KHIFGNW^QRTVI��&KrI]M^Q�D�T �^O-[�D�	 QRO-E4I��^O ��L5ERW ��	 	 	3	 	 	3	 	 	 	 	 	3	 	3	 	3	 6]w
"�	 ! t<I]v#T��&D
�&u�O EHOYGND�QHTJI��XK�	�� �XO<I�� O-ERD�QRIFE�KrDFEHO D
� �^GJTVOP[lQRI#ERD��X[^I]v KHIFGJW"�

QRTVI��XK 	 	3	 	3	 	3	 	3	 	3	 	3	 	 	 	 	 	 	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 6L8
"�	#" t<I]v#T��&D
�&u�O EHOYGND�QRTVI��&K�	 � �XO@I�� O-ERD�QRI]ERK9DFEHO	D
� �^GJTVOP[oQRI �^I���� [^I]v#T��&D�QHOP[

KHIFGNW^QRTVI��&KrI��^G��/	 	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	3	 	�6 8

�



"�	 6 t<I]v#T��&D
�&u�O EHOYGND�QRTVI��&K�	 � �XO@I�� O-ERD�QRI]ERK9DFEHO	D
� �^GJTVOP[oQRI �^I���� [^I]v#T��&D�QHOP[
KHIFGNW^QRTVI��&KrI]M^Q�D�T �^O-[�D�	 QRO-E4I��^O ��L5ERW ��	 	 	3	 	 	3	 	 	 	 	 	3	 	3	 	3	 6 8

"�	 < C IFv �&DFEHTJKRI��,I
	��^I��"� [^I]v#T �XD�QRO-[�KHIFGNW^QRTVI��&K�� 91t �,� 	 I]E*Q �XO�M O-KHQ<D��X[
Q��^O3�rI]ERKHQ*u�I]v8MXT��&D QRTJI��%I
	@I�� O-ERD�QRI]ERK�	"	3	 	3	 	3	 	3	 	3	 	3	 	 	 	 	 	 6 8

� T
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����� � 6 
��c���'�#+���) 68��)�� �>�	���>6o�	� �#�
���	 I]ERv�D�QRTVI��+�'O-u � �XIFGVIF\����1TJK �XGJD�� T �^\!D�u�O��^QRERD�G	EHIFGJOcT�� Q��^Ol[^O��]OYGJI��Xv#O�� Q D��&[gTNv �
�XEHI
��O-v#O�� QcI
	,�&EHI [XW&u�QRTVI�� �&EHI u�O-K�KHO-K�	&� �^O,D�� D�TJGJDFMXTVGJTJQ � I
	 [XD�Q�D D��&[ Q �XOYTNE � I]KHQ$�
�XEHI u�OPKRKHT �^\ �XEHI [&WXu�Q�3oT ��	 I]ERv�D�QRTVI��
�.�XDFKoQRTV\�� QRO��XO-[gQ �XO�EHO�� W^TNEHO-v#O�� Q�K�T � Q��^O � �XIFGVO
�XEHI [&WXu�QRTJI�� �XEHI u�OPKRK�	 � �XD�� � KBQRI�Q��^O	I���� GVT �^O	D�� D�TJGND�MXTVGJTJQ �1I
	 T ��	 I]ERv�D�QRTJI��
� Q �XO	v�D�E �]OYQ
�^OYOP[XK1uYD���ERD��^TN[^G��!M O>O-KRQHTNv�D�QRO-[�	 � �^O-KRO �^OYOP[XK*DFEHO8u�I��XKHQ�D�� QRG��%u��XD��^\FT �^\,�&[^O��&O��X[��
T��X\ I��g[^T & O-EHO��^Q 	 D�uYQHI]ERK 	 � Q�TNK�I]M � TVI]W&K1Q��XD�Q 	 DFKHQou��XD��X\�T �^\%v�DFE �FOYQ�K1EHO�� WXTJEHO�K �^I]EHQ
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		KHIFGNW^QRTVI��XK 	 � �XOYTNE1v#OYQ��^I [�TNK1D�� �XGVTJO-[�QRI
Q �XOB� $ �&I���� K �XI����XEHI]MXGVOPv�	

� ��� ���1���4����
 ��� ������� �@�����

� �^O(I]M"� O-uYQHT��]O(I�	 Q��^TNK'KRO-u�QRTJI���TNK QRI �^TJ\��^GJTJ\��^Q9Q��^O4u�I��XuYO��^Q�K@D
�&[8EHOPKRW^GJQ�K'I
	 ��L�� K'Q��XD�Q
D�EHO�EHOYGVO���D
� Q*QHIcQ��^TNK*Q �XO-KHTNK�	�3;O3�4TJGVG �^IFQ*\FT��]O DlKRWXE � O �%I
	@Q��^O>GND�QHOPKHQ�[^O � OYGVI��&v#O��]Q
T�� �<L � K8MXWXQ8uYI��&u�O�� Q�ERD�QROcI��;Q �XOlQRI��XTJu-K>Q �&D�Q �4TJGVG �^O-G��;W&K>QRI,M OYQRQRO-E8W �X[XO-ERKHQ�D��X[
Q �XO,u�I�� QREHTNMXWXQHTJI�� I
	�Q��^TNK%�rIFE �'	 � �^O�uYD��^I��^TNuYD�G �<L �	D��&[ Q �XO�KRQRD��X[&DFER[ ��L 	 I]E
KRu��^OP[XW^GJT �^\��XEHI]MXGVO-v�K�DFEHO �&EHO-KHO�� QRO-[%D�GJI��^\2�4TJQ��lQ��^O-TJE �XEHI�� O-EHQRTVOPKrD��X[ Q��^O KHQ�D�QRO�� I
	 �
Q �XO�� DFEHQ�EHOY\]D�ER[XT �^\�Q��^O-TJE1u�I�����OPEH\�O��Xu�O/	 $*� O�� �XEHI]M^GJO-v�K���O,�^OYOP[�QRIlKHIFG��FO QRIc\FT��FO>D
EHTV\FI]EHI]WXK4O�) �^GND��XD�QRTVI�� I
	@Q �XO>EHO-KRWXGVQ�K�IFMXQ�D T �^OP[ �^O-EHO>DFEHO D GNKHI&�XEHO-KRO�� QRO-[
	

� !
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3 �^O�� [^O-D�GJT �^\+�4TJQ�� D�GV\FI]EHTJQ �&v�KcT�� \FO��^O-ERD�G���I��XO,I
	oQ �XOgv#I]KHQcTNv � I]EHQRD�� Q��&IFT � Q�K
TJK�Q �XOYTNE�u�I�����O-EH\FO��&u�O��XEHI�� O-EHQRTJO-K�	 3 O%DFEHO!�^IFQ#DFM^GJO%QRI �XEHI �]OlQ �XO u�I�����O-EH\FO��Xu�OlI
	
Q �XO*D GJ\FI]EHTVQ��Xv�K���O �XEHI�� I]KHO 	 � �^O �RWXKHQRT � uYD�QRTJI�� 	 I]E@Q��^TNK uYD���M O 	 I]W �&[�D
�&D�G � UYT �^\>Q �XO
KHQ�D QRO�� I�	 � Q��^O�� DFEHQ9Q��^O-IFE �*	 I]E.�XEHI
� T��X\4u�I����]O-EH\FO��XuYO@I
	���L�� K 	,��I]KHQ I
	XQ��XO u�I����FO-EH\FO��&u�O
EHO-KRWXGVQ�K9D�� D�TJGJDFMXGVO�QRI4[&D QRO DFEHO	I
	XDFK �^v �^QRIFQRTJu�Q��� O � < � ��" < � 	 � �XO-KHO DFK �^v �^QRIFQRTJu	EHOPKRW^GJQ�K
�����
	 � DFEHO<I
	 GJTVQRQRGVOoT � QRO-EHO-KHQ�KRT��&u�O�T �,C $ � � K��rO<WXKRW&D GJG����XD���O<D �%�^TJQHO,� WXv�M&O-ErI
	
KHIFGJWXQHTJI��XK>KHI�Q �&D�Q>D�����O��^WXv#OPERD�QHTJI�� v#OYQ��^I [��4TJGVG��%�X[ Q��^OlM O-KHQ8KHIFGNW^QRTVI�� T � �%�^TJQRO
� D�GJQ��^I]W^\����^I��"� EHO-D�GJTVU-DFMXGVO��(QRTNv#O 	�;�) � I��^O�� QRTND�G�� GVT ��O>u�I����FOPEH\�O��Xu�O>EHOPKRW^GJQ�K1K �^I]W^GN[�M O
v#IFEHO>W&KHO�	 W^G��XMXW^Q*Q��^O � DFEHO,�^IFQ*D�� D TJGNDFM^GJO 	

� �^O �(I]E �%M �lZ�WX[^IFG � � � <K� �9TNK�I��XOoI
	@Q��^O>v#I]KHQ1EHO�	 OPEHO��XuYO-[ �rIFE �%� �XO���[XO-D�GVT �^\
�4TVQ��,uYI�� �]O-EH\FO��XuYO>I�	 ��L�� K 	 ���Q��^O,	 IFGVGJI���T �^\0�rO8MXEHTJO�� ��O�) �^GND�T���Q��XO�v�D�T���EHOPKRW^GJQ�K
I�	 �XTJK���I]E � 	

* I]E D��XD�G�� U-T��X\>Q��^O � C(D��^I��XTJu-D G ��L�� K �0� C �<L � K �@GJOYQrWXK � ERKHQ(O�) �^GND T �%� �&D�Q TNK Q��^O
�XEHI]M^GJO-v �(O DFEHO \�IFT �^\#QRIl[^O-D�G
�4TJQ���	�� �^TNK �XEHI]M^GJO-v uYD���M O>KHQ�D QRO-[!DFK 	 IFGJGVI��*K�	

�,D()^TJv#TJUYO ) � � ����� � �=)Px " � 1�� 1 " � w"	 � 8��
� �^O-EHO>x� � � �����	 	 IFE4D�GVG,� �=)Px " � 1 � D��&[ � �� ����/ ��� 	

�*�&[^O-E�Q �XO-KHO>DFKRK�WXv �^QRTJI��XK4Q��^O�C ��L7TNK*KHQ�D QRO-[!DFK 	 IFGJGJI(�*K�	
/�/�( %$ -1#�+1( � 	rC(D��^I��^TNuYD�G���L�	

f�#���3 � 	 �]OYQ�$ ��x 	 �1O��^O-ERD�QRO,D�� T��XTVQRTND�G � I��&W^GND�QHTJI�� )* (3�� $��1I�	��
T �X[XT � TJ[&WXD�GNK�	
f�#���3 & 	 * EHI]v )* (3�� $ �oKROYGJO-u�Q!Q$� I T��&[^T�� TN[XW&D�GJK�� � �2" �����lD��X[ D�� �^G��
uYEHI]K�KHI �FOPE �4TJQ��&�XEHI]M&D�MXTVGJTJQ � � � 	@Z*O�� O-D�Q Q �XO*�XEHI^u�O-KRK(W � QRTVG��4T �X[XT � TN[XWXD�GNK
DFEHO KHOYGJO-uYQHOP[�	
f�#���3 > 	rL � �^G�� v#W^Q�D�QHTJI�� QHIlO-DFu �!T �X[^T�� TJ[&WXD�G � K4\FO��^O �4TJQ����XEHI]MXDFM^TJGJTJQ �
� # 	
f�#���3 � 	 �]O-GVO-uYQ�T �X[^T�� TJ[&WXD�GJK�QRI 	 I]ERvjQ �XO � I��&W^GND QRTJI��&	 I]ErQ��^O,�^O�)^Q�\FO��"�
O-ERD�QRTJI���)  %3�� $ � � � DFuYu�I]ER[XT��X\#QRI�Q��^OYTNE �&Q��^O-K�K�	
f�#���3 	 	 �]O-Q $�� $ � � 	 � 	 $�� $ #
�� Q��^O��!KHQRI��
�^IFQ �XO-E$�4TNKHOo\�I�QHI!�]QRO��
w"	

� �^O,T �^TJQHTND�G � I��XW^GND�QRTVI�� TNKc\FO��^OPERD QRO-[ ERD
�&[^I]v#G�� ��]QRO�� � � 	 � �^O � I��XWXGJD�QRTJI�� KHTJUYO
� TJK!u�I��XKHQ�D�� Q�	 I]E D�GJG<\FO��XO-ERD�QRTVI��&K�	 $ # � � EHO��&EHO-KHO��]Q�K%Q��XO v�D() TNv�WXv �^W&v>M O-E%I
	
\�O��^O-ERD�QRTJI��&K�QRI!ERW � � Q��XO�QRO-ERv#T �XD�QRTVI�� uYEHTJQHOPEHTVI��'� 	 � �^OPEHO#DFEHO#vcD
��� ��D��^K1QRI!KHOYGJO-u�Q
Q � IoT��&[^T�� TN[XW&D�GJK�	 IFE	EHO��&EHI [XW&u�QRTVI�����]QRO��cw�� �]D��X[�v�D�� � �4D��^K QRI KROYGJO-u�Q��4T �X[^T�� TN[&WXD�GJK
QHIgEHO��XGJDFu�OlT �X[XT � TN[XWXD�GNK>D�Q>Q��^O%u-WXEREHO�� Q>\FO��^O-ERD�QRTJI�� QRI,I]M^Q�D�T�� Q��^O!�^O��/\FO��^OPERD QRTJI��
� � QHO���!�� 	

� "



* I]ErKROYGJO-u�QRTJI�� I
	'T �X[^T�� TJ[&WXD�GJK4QRI�W �X[^OPEH\�IcuYEHI]KRKHI
�FO-E �rOov�D �lW&KHO D#ERD��X[^I]v �XEHI��
u�O-[&WXEHO � I]E�DFKRKRTV\���QRI>O-DFu �#T��&[^T�� TN[XW&D G D,�&EHI]MXDFM^TJGVTJQ ���XEHI�� IFEHQRTJI��XD�G&QRI>TVQ�K��&Q��^OPKRK�	 * I]E
[^OYQ�D�TVGBO�) �XGJD��&D QRTJI��lI
	@[^T & O-EHO�� Q(KROYGJO-u�QRTJI��!v#OYQ��XI [XK4D�Q4M I�Q��!KHQ�D�\�OPK �� QHO��XK�w#D
�&[*!��
KHOYO � !  �� 	

� Q TNK K��^I�� �gT � � <K� � Q��XD�Q>M��gW&KHT �^\,L1GJ\FIFERTVQ��Xv � ��O �4TVGJG(M OlDFM^GJOcQRI,EHO-DFu � � T �
Q �XO �&EHIFM&DFM^TJGVTNKHQRTNu<KRO��XKHO���Q �XO<\FGJI]MXD�G I��^QRTJv#W&v T�� � w"	 � 8�� � T 	'T �lQ��^O KHO-GVO-uYQHTJI��!�XEHI u�OPKRK
Q �XO�M O-KRQ�T �X[^T�� TN[XW&D�G �rD�Q#O-DFu�� \FO��XO-ERD�QRTVI����(KRWXE � T��]O-K2�4TVQ�� �XEHI]MXDFM^TJGJTVQ �;I��XO � OYGJTJQHTNKHQ
KHOYGJO-u�QRTJI��'� 	�L1K ��O1KRD�TJ[ M O�	 I]EHO<Q �XO�GJTNv#TVQ�D�QRTVI��%I�	9Q��^TNKr[XO-v#I��XKHQ�ERD�QRTVI��%TJK(Q �XO<DFK �^v ���
QHIFQRTNu �&D�QRW&EHO I�		Q �XO>EHO-KRWXGVQ 	 * WXEHQ��XO-ERv#I]EHO �XQ��^O>D�G � �XDFM OYQ1EHO��XEHO-KRO�� QRT �^\�DcKHIFGJWXQHTJI���TNK
DoM^T �XDFE �8I��XO �9�=)-x " � 1 � � � �XTVGJO4T���v#I]KRQ	KRu��XO-[XWXGVT �^\ �&EHI]M^GJO-v�K��]Q �XTNK@TNK �^IFQ�Q��XO4u-DFKHO 	

���Q �XO �^O�) Q<KHO-uYQHTJI�� ��O>EHO � TVO � Q��^O#KHQ�D
�&[XDFER[ ��L 	 I]E1Q��^O �HI]M�� K �XI���KRu��^OP[XW^GJT �^\
�XEHI]M^GJO-v�	
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3 �XD�Q �rOcuYD�GVG(KHQ�D��X[XDFER[ ��L TNK Q��^OlD�GV\FI]EHTJQ �&v �&EHI�� I]KHOP[gT � � < < � 	0� �^TNK>D�GV\FI]EHTJQ��Xv
TJK8W&KHO-[ M O-u-DFWXKHOcTJQ �&D�K Q��^O D ��O-ERD�\FO&�XEHI�� O-EHQRTJO-K>I
	*D���D�TJGJDFM^GJO!��L�� K,	 I]E8KRu �^O-[&W^GJT��X\
�XEHI]M^GJO-v�K@D
�&[�M OPuYDFWXKHOrI
	 TJQ�K \FI IX[ � O-E	 I]ERv�D
�&u�OrI��#M O��Xu �Xv�DFE � �&EHIFMXGVOPv�K�	 � �XD�Q'TJK �
Q �XOoD�GJ\FIFEHTJQ��Xv �XDFK4D�KHQ�D��X[XDFER[�� I��XW^GND�QRTVI��![ � �XDFv#TNuYK4D
�&[!�&EHI^[&WXu�O-K�\FI IX[ KRI�GNW^QRTJI��
� W&D GJTJQ�cT ��u�I]v �XDFERDFM^GJO>u�I]v �XW^QRT �^\#QRTNv#O 	�� �^TNK*KHQ�D��X[&D�ER[ �<L TJK*KRQRD�QRO-[�DFK 	 IFGVGJI��*K�	

/�/�( %$ -1#�+1( & 	 �]Q�D��X[XDFER[ ��L�	
f�#���3 � 	 �]OYQ <
	 x 	 �1O��^OPERD QROgD�� T �^TJQRTJD�G �&I��&W^GND QRTJI�� )* (3�� <*�1I
	 �
T �X[XT � TJ[&WXD�GNK�	
f�#���3 & 	 ��KRT��X\�Z1D��X[XI]v � OYGJO-u�QRTJI��<u �^I]I]KHO�Q �rIrT �X[XT � TJ[&WXD�GNK�	 EHI]v )* (3�� <*�
	 IFE�\FO��^O-QHTNuoI��&OPERD�QHTJI��XK�	
f�#���3 > 	 t<I C(EHIFK�KHI �]O-E�� �4TJQ � �XEHI]MXDFM^TJGJTVQ� � � ��D
�&[ v�WXQ�D QRTJI�� � �4TJQ �
�&EHIFM&DFM^TJGVTJQ � � # � 	
f�#���3 � 	 * EHI]v Q �XO �&DFEHO�� Q�KrD��X[%Q �XOou �XTVGN[XEHO��%KROYGVOPu�QrQ��^O M&OPKHQ�Q �(I4� w"�C!
KHO-GVOPu�QRTVI�� ��	
f�#���3 	 	�� 	�Q �XOcQHIFQ�D�G � W&v8M&O-E>I
	4KHOYGJO-u�QROP[ T �X[XT � TN[XWXD�GNK TJK GJO-K�K Q �&D
� ���
Q��^O��%\FIcQHI��]QRO���w "XIFQ �XO-E$�4TNKHO \FI#QRI!�]QRO��J6 	
f�#���3 2 	,�]O-Q <�	 < � � 	 C I��XKHQ�ERW&u�Q�Q �XO �^O �5\�O��^O-ERD�QRTJI�� )  (3�� <*�'I
	 �
T �X[XT � TJ[&WXD�GNK�	
f�#���3 � 	 � 	 $�� $ # � � Q��^O���KHQRI����&I�Q��^OPE$�4TJKRO<\FIcQHI��]QRO���w"	

� Q TNK uYI�� �FO��^TJO�� Q,�XO-EHOcQRI�MXEHTJO��(� EHO-uYD�GJG	Q��^O&�XDFERDFv#OYQRO-ERK �BT ��� WXO��Xu�OcI�� D�GJ\�I]EHTJQ��Xv�� K
�&OPE	 I]ERv�D��Xu�O/	-� �^O&� I��XWXGJD�QRTVI�� KRTVUYO ��T ��� WXO��XuYO-K Q �XOlD�GV\FI]EHTJQ �&v�DFuYu-WXERDFu��/	%� DFEH\FO
� D�GNW^O-K4I
	��>T �XuYEHOPD�KRO-K*Q��^O>DFuYuYW&ERDFu��!D�Q*�^TJ\��XO-E1u�I]v �XWXQRD�QRTJI��XD�G u�I]KRQ�	�� �^O8v�W^Q�D�QRTVI��
ERD QRO �# u�I�� Q�EHIFGNK*Q��^O �(�&D�G'KRQRD�\FO�[XT � O-ERKHTJQ � � �4TJQ�� �# � x � D�GJG T �X[XT � TN[XWXD�GNK�M O-u�I]v#O
Q �XO�KRDFv#O�D�	 QHOPE(u�I�� �FO-EH\FO��&u�O(� 	 � # \FT � O-K	Q��^O�D�� �XEHI��XEHTND�QHO�O�) �XGVI]ERD�QRTJI����&I�� OPE	QHI8Q��^O
D GJ\FI]EHTVQ��Xv 	-� �^O%u-EHIFK�KHI
��O-E>ERD QRO�� � [^OYQRO-ERv#T �^OPK>Q �XO&�^WXv�MXOPE I
	 �XOYTJ\��XMXI]ERK%� T�� Q��^O
uYEHI]KRKHI
��O-E�I�� O-ERD�QRI]E4K��XDFu�O(�(QRI�M O<O��FD GNWXD�QRO-[
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� �^O>v#I]KHQ1W&KHO-[�O��Xu�I^[^T �^\%KRu��^OPv#O 	 I]E*Q �XO�� I]M�� K��^I���KRu��XO-[XWXGVT �^\&�XEHI]M^GJO-v TNK*Q��^O
�&OPERv�WXQ�D QRTJI�� �4TVQ��,EHO�� OYQRTVQRTJI���I]E�KHQ�EHT �^\%O��XuYI [^T �^\ � <L< �F6Fx���	*���Q��^TNK�EHO��XEHO-KRO�� Q�D�QHTJI��
O-DFu��lT �X[XT � TN[XWXD�G TNK*EHO��XEHOPKHO�� QRO-[ M��lD�KHQ�EHT �^\#I
	'T � QROY\FO-ERK � �XO-EHOoO-DFu��lO-GVOPv#O�� QrT �!Q �XO
KHQ�EHT��X\oEHO��&EHO-KHO��^QRK@D� I]M��^WXv8M O-E�	 �*�&[^O-E@Q �XTJK�EHO��&EHO-KHO�� QRD�QRTJI���v#I]EHO�Q �&D
��I��^O4KHQ�EHT �^\]K
v�D ��EHO��XEHO-KRO�� Q Q �XO1KRDFv#O�KRu �^O-[&W^GJO 	 � �XTJK 	 DFu�Qrv�D �FO-K�Q��^O<D
�&D�G �^KHTNK I
	BQ��^O1D�GJ\FI]EHTVQ��Xv
[^T4 luYW^GJQ 	
91I(� �4GVO-Q W&K KHO-O � �XD�Q��XD�� � O��XK4� �^O�� ��O,Q�E � QRI �XEHI
��O,Q��^O u�I����]O-EH\FO��XuYO,I
	

L*GJ\FI]EHTVQ��Xv w�D�� �XGVTJO-[!QRI#Q��^O � I]M�� K �^I���	� �XO*	 W �&u�QRTVI�� QRI�M Oov#T �^TNv#TJUYO-[ TNK�\�T��]O��%M��
O�� W&D�QHTJI�� � w�	 � � 	4� �^OcO��&u�I [^T �^\�QRO-u � �^T � W^O�O��XK�WXEHO-K Q��XD�Q>uYI��X[^TJQRTVI��&K � w"	 w/��QRI+� w�	 !"�
�^IFGJ[
	�� �^WXK ��	 EHI]vjQ��^O,� TJO�� � IFT � Q�I
	�D GJ\FI]EHTVQ��XvjQ��^O �XEHI]M^GJO-v M O-u�I]v#O-K�3

��T �^TNv#TJUYO�) � � ��� � � ��_ ' #' �4TJQ���� � $� � ? 	 IFE�O-DFu��  ��_ ' 1 " � w"	 � :��
� �^O-EHO>x  � � ��� �	 � � �� ����/ ��� �&D��X[����� � TNK4Q �XO � WXv8M&O-E4I
	@QRTJv#O-K4Q��^O �^W&v8M&O-E�

D
� � O-DFERK4T��J� 	

3 O<u-D
���*EHTJQRO Q �XOoD�GJ\FIFEHTJQ��Xv T �!D�v#I]EHOo\FO��XO-ERD�G9D��X[!u�I]v �&D�uYQ 	 I]ERv DFK 3

�
� $ � � � ��� � �
� $�� ��" � w�	 w�x��

� �^O-EHO � � $ � � � � � � $�� � � � $ � +,+.+ ��� � $ � �����L� � TJK'Q��^O T �X[XT � TJ[&WXD�G^EHO��XEHOPKHO�� QRT �^\�D1KRu��^OP[XW^GJO �
�jTJKrD8KHQRI u��XDFKHQRTNu�I�� OPERD QRI]E	Q�D�� T �^\8T��^QHI>DFuYu�I]W � Q Q��^O*O2& O-u�Q�K I
	BKHO-GVOPu�QRTVI��
� u-EHI]KRKHI��FO-E��
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	.�^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 � �
Q �XO#� �^IFGJO KHIFGJWXQHTJI�� K �XDFu�O uYD�� M&O EHO��&EHO-KHO��]QRO-[
	�� �^O-EHO 	 I]EHO � Q��^O,�^OYTJ\��^M&IFE �XI I [ Q� �&O
QHIlM O W&KHO-[��XDFK �^IcGJTJv#TJQ�D QRTJI��XK�	
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� �^TNK8KRWXM&KHO-uYQHTJI�� TNK8D TNv#O-[;QHI �FOPEHT�	0�gQ��^O!� � � I�Q��^OPKHO-K>O�) � I]KHO-[ D Q8Q��^OlO��&[ I
	*KRW&M��
KHO-u�QRTJI��  	  "	 � DFK���OYGJG(DFK8Q��^O!D�[ �FD��FQ�D�\FO%I
	*Q��^O!KHQ�EHT��X\,O��Xu�I^[^T �^\gI��FOPE>Q �XO v�D�Q�EHT�)
O��XuYI [^T �^\cM �cv#OPD��XK4I
	 �XWXv#O-EHTNuYD�G O�) � O-EHTNv#O�� Q�K � � 8���	 * TNERKHQ �&v#OPDFKRWXEHO-K�I
	@GND�KRQ*KHQ�D�\FO
D
�&[#\FO��^O-ERD�QRTJI��&D�G � I��&W^GND�QHTJI���[^T��]O-E�KHTVQ�8D ��OPERD�\�OPK.	 I]E�[XT'& OPEHO�� Q�KRDFv �XGVT �^\>D��X[ �^OYTJ\����
M&I]E �XI I [;KRTVU-O-K�� � �^O��;[^O-D�GJT��X\ �4TVQ�� � x(��� I]M&K � x(� v�D�u��XT��XO-K%� * � � x��B4�� �����9DFEHO�� O-E �
	 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 �^\
O��XuYI [^T �^\,�"� �^O��%[^OPD�GVT �^\2�4TJQ��0��OYGJG � �XI(� �lI�� O��!M O��Xu �Xv�DFE ���&EHI]M^GJO-v�K(TNK4D��XD�G � UYO-[
T��!I]ER[^OPErQRIcuYIFv �&DFEHO3�4TJQ�� Q �XO ERO-KRW^GJQ�K4I]M^Q�D T �^OP[ M �%WXKHT �^\#Q��XO v�D�Q�EHT�) O��&u�I [^T �^\,	

* TV\]WXEHO  "	 6%K �^I��*K*GNDFKHQ1KRQ�D \FO�[XT � O-ERKHTJQ �!	 I]E�[^T & O-EHO�� Q*KRDFv �XGVT �^\ KHTJUYOPK �'� D��&[,[^T 	 �
	 O-EHO�� Q��XOYTJ\��XMXI]E �^I^I [%KRTVU-O-K ��	#��O-EHO#��O1u-D
�%I]MXKHOPE �FO1Q��^Oo[^O-u-EHO-DFKHT �^\8I
	 [XT �FOPERKHTJQ ��	 I]E

 Fx



T��&uYEHO-DFKHT �^\ ��D GNW^OPKrI
	 �%DFK*KHQRT �XWXGJD�QRO-[ T � I]W&E � ERKHQ ��� �XIFQ��^OPKHTJK 	
* TV\]WXEHO  	 < K��^I��*KcQ �XO,D �FOPERD \FO,[^T��FOPERKHTJQ � ��D�GJWXO-KcQ��XEHI]W^\�� \FO��XO-ERD�QHTJI��XK 	 ��TJ\��

[^T��]O-ERKRTVQ ����D�GJWXO-K 	 I]E(� � � � "%D��X[ �%�mw u-D
� M O�I]MXKRO-E �]OP[�	 ��I(�(O �FO-E����XI�QRTNu�O#Q �&D Q
� �^O�� ��� � x>D>GVI(�(O-E [XT �FOPERKHTJQ ��TNK	I]M^Q�D�T �^O-[
	 � �XTJK��&D�� � O��&K	T��%D�u-u�I]ER[XD��XuYO��4TVQ��cQ��XO
KHO-u�I��&[ � ���&I�Q��XO-KHTNK�	 * IFE1Q��^OcuYDFKRO � ��" � � 6 GVI�� GJO � OYG@[^T��]O-ERKRTVQ��TNK D QRQ�D�T��XO-[�	2� �^O
uYDFKHO�� �XO�� ��� � x%K �^I(�*K1D 	 DFKHQRO-E�[XO-uYEHO-DFKRT��X\lERD�QRO8Q��XD���Q��^O8u-DFKHO�� �^O�� �)�7w"	 ��
Q �XO GVI��^\cERW ��D#GJTJQHQRGJO>[^T & O-EHO��&u�O � GJI��(OPEr[^T��]O-ERKRTVQ� 	 I]E ��� w�� TNK4I]MXKHOPE �FO-[�	�� �XTJK 	 D�uYQ
	 IFGJGVI��*K(I]WXE4Q��^TNER[ � ��� IFQ��^O-KRTJK�	

���I]ER[^O-E	QRI�KHOYGJO-u�Q Q��^O �XDFERDFv#OYQRO-ERK(QHI8WXKRO�� �^O��%[^O-D�GJT��X\ �4TJQ��lM O��&u��Xv�DFE � �XEHI]M��
GVOPv�K��^D��X[lM���EHO�	 O-EREHT��X\8QHI�Q��^O �XEHO � TJIFW&K �&\]W&EHO-K�� Q��^O � D�GNW^O*I
	 ��� � � "3�4DFK DF[^I��^QRO-[
M&OPuYDFWXKHO�	 I]E8Q��^TNK �FD�GJWXO�Q��XO&�(�&D G�KHQ�D�\FO%[^T��]O-ERKRTVQ�gTNK ��O��XQ �XTV\���	 * WXEHQ��^O-ERv#I]EHO �@D��
D
� �XEHO-uYTJDFMXGVO ��DFEHTND QRTJI��!I�	 [^T��]O-ERKRTVQ�%uYD���M O>I]M^Q�D�T��XO-[�M�����DFE � T �^\ ��	 � �^O �^O-TV\�� M I]E �
�^I IX[%KHTJUYO � �4DFK �,) O-[%QRI 	 I]WXE�u�I��XKHTN[^OPEHT��X\#Q��XD�QrQ��^TNK �FD�GNW^O1\]D��FO1Q��^OoM O-KHQ�DFuYuYW&ERDFu��
EHO-KRWXGVQ 	

�'DFMXGVO7 "	 � uYIFv �&DFEHO-K�Q �XO �&EHO-KHO�� Q�EHO-KRWXGVQ�K��4TVQ�� Q��^I]KHOoI]M^Q�D T �^OP[ M �cW&KHT �^\�v�D�Q�EHT�)
O��XuYI [^T �^\,	-� �XO * � � x��XEHI]M^GJO-v � KHIFG � O-[ �XEHI]M^GJO-v4�<D�K ��OYGJG	DFK IFQ �XO-E>KHT�) KHQRTVGJG(I�� O��
T��&KHQ�D
�&u�O-K DFEHO<[^O-D�GJQ��4TJQ���	�� �^O1W ��� QRI�� [XD�QRO1W � � OPE M&I]W �&[XK(DFEHO1D�GNKHI �XEHO-KRO�� QRO-[#T �cI]E �
[^O-E4QRI �XD���O D
�!TN[^OPD#I
	@Q��^O>D�GV\FI]EHTJQ �&v DFuYu-WXERDFu���	�� �^O O�� Q�EHTJO-K�I
	��'DFM^GJO  	 � DFEHOoQ��^O
D ��O-ERD�\FO(v�D �]O-K �&D
�0� I
��O-E � x�ERW �&K � � Q��^O�M&OPKHQ@KHIFGNW^QRTVI�� 	 I]W �&[���D��X[8Q �XOrD���O-ERD�\FO([^T�� O-E �
KHTJQ� � T � �XDFEHO�� Q �XO-KHTNK � 	1h � KHQ�D��X[XK 	 I]E �*� � O-E*SrI]W �&[�	 � �XO ��D�EHO�Q �XO�M O-KHQ 	 O-DFKHTNM^GJO
KHIFGJWXQHTJI��XK*D � D�TJGND�MXGVO<QRIc[XD�QRO � "�x�� 	 * IFErQ �XO * � � x �XEHI]M^GJO-v :  �x�TJK4Q��^OoI��^QRTNv#WXv�	

3 OluYD�� KHO-O%Q��XD�Q>Q��^O!KHQ�EHT��X\gO��XuYI [^T �^\ �XEHOPKHO�� Q�K �^TJ\��^O-E�[XT � O-ERKHTJQ � D
�&[ Dgu�I]v �
�XDFERDFM^GJO DFuYuYW&ERDFu�� QRI Q��^I]KHO EHO-K�W^GJQRK IFMXQRD�T �^OP[ M�� WXKHT �^\ v�D�Q�EHT�) O��Xu�I [XT �^\,	 � �XTNK
O��XuYI [^T �^\�v#O-Q �XI^[ �4TVGJG	D�GJGVI��mWXKoQRI!T � QRERI [XWXuYO�v�D�����GJI uYD�G	KHOPDFERu��,GJT ��O �&EHI u�OP[XWXEHOPK
	 I]E1Q��^O �^O-TV\��^M&I]E �^I I^[�u�I��XKRQRERW&u�QRTVI���	#� �^TNK1TNK1D%v�D �HIFE1GJTNv#TJQRD�QRTJI��1� �^O���W&KHT �^\ v�D(�
QREHT�)8O��&u�I^[XT��X\oKHT �Xu�O�Q��^OPEHO�v#TJ\�� Q@M O �XOYTJ\��^MXI]ERK@Q��XD�Q	uYD�� �XIFQ�M O4uYI��&KHQ�ERWXuYQHOP[��FKHTNv �^G��
M&OPuYDFWXKHO Q��^OPEHOoTNK �^IFQ*Dcv�D�QREHT�)%Q��XD�Q*[XO-u�I [XO-K4T � QHI�Q��XO-v�	

3 TJQ �8Q��^TNK��XO�� O��&u�I^[XT �^\,���XEHI]M^GJO-v K � O-u�T � u �^O-TV\��^M&I]E �^I IX[XK'u-D
�#M O4u�I��XKHQ�ERWXuYQRO-[�	
� �^TNK�4TVGJG GVOPD�[lQHI8M OYQRQRO-E DFuYuYW&ERD�u ��EHOPKRW^GJQ�K�	�� �^O �XO�) QrKRW&MXKHOPu�QRTVI���TNK(D�TNv#O-[�QRI �]O-EHT 	0�
Q �XTJK*DFKRKRO-EHQRTVI��
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� 	 ��O2�rD�� Q<QRI�KRWXu-u�OYOP[gT � D
� �^G�� T �^\ ��L QRO-u�� �XT�� W^OPK�QRI�KHIFG��FO#uYIFv �^GJO�) KRu��XO-[XW^GJT �^\
�XEHI]M^GJO-v�K@TVQ�TJK'TJv � I]EHQ�D�� Q'QHIoT��&u�GNWX[^O �XEHI]MXGVO-vmK � O-u�T � u����^I(��GJO-[X\FO(T �8Q��XO�D�GJ\FIFEHTJQ��Xv�	
� �^TNK �&DFK'Q��^O*DF[ ��D�� Q�D�\�OrI
	 TJv �&EHI � T��X\oD�GV\FI]EHTJQ��Xv DFuYu-WXERDFu��8T �#Q��^O �XEHI]M^GJO-v D�Q �XD��X[
MXW^Q*GJDFu � KrI
	@\FO��XO-ERD�GVTJQ ��	

* I]E�C $ ��� K!GVT �FO Q �XO4�HIFM"� K �XI��
�oKHI]v#O �XEHI]MXGVOPv T �XKHQ�D��XuYO-K I
	#EHOYGND�QHT��]O-G � KRv�D�GJG
KHTJUYO4� KRD�� � "3� I]MXK�D��&[ � "lv�D�u �XT��XO-K�� wFw "#I�� O-ERD�QRTVI��&K �4KHQRTVGJG ERO-v�D�T��gW �XKRI�G��]OP[�	�� �^TNK
v#I�QRT���D QRO-K4W&KrQRI�KHQ�W&[ �0� �^OYQ��XO-E�D!��L�� MXDFKHO-[��&EHI u�O-[&WXEHO uYD�� \�IlM O �]I��X[%Q��^O KHQ�D�QHO��
I�	 � Q��^O�� D�EHQ EHO-KRWXGVQ�K	D��X[ �&EHI � TJ[XO*DoEHI]MXW&KHQ	v#OYQ��XI [^IFGJI�\�� 	 I]E�uYI]v �XW^QRT �^\ M OYQRQRO-E W � � O-E
M&I]W �X[XK �4TJQ �!O  lu�TJO��Xu �/	

�]Q�WX[^TJO-K �XD��FO<K��^I�� �cQ��XD�Q�Q��^O � ��L�� 4�� ��� � KrGND��X[XK�uYD�� O �"�4TJQ��^I]W^Q4M OYT �^\�D�EHIFWX\��
I��XO ���&D�K�TJQ�K�GJI uYD�G4I��^QRTNv�D �4TJ[XOYG��;K��XEHO-DF[ Q �&EHI]W^\�� Q �XO-� �^IFGJO!KRO-DFERu�� K��XDFu�O � 6Fx���	
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k -���.$�� >�"�� t<T��]OPERKHTJQ �%D ��OPERD \FO 	����  FxFx 	

�'D � T��X\�T��^QHIcD�u-u�I]W � Q�Q��^TNK 	 DFu�Q���OouYD���[^O-KHTJ\��!D#v#OYQ��^IX[%Q��&D Q4T��&u�I]E � IFERD�QRO-K4D�GJI^u-D G
KHO-DFERu�� Q � �&O �&EHI u�OP[XWXEHO ��O-O��^T �^\�D�Q*Q �XO>KRDFv#O QHTNv#O>D���D�[XO�� WXD�QRO [XOY\]EHOYO I
	 � I��&W^GND(�
QHTJI���[^T��FO-ERKRTVQ� 	
L KHO-GVOPu�QRTVI��lv�OYQ��^I^[ 	 I]E�FOYO��^T �^\8D�[XO�� WXD�QRO ��D GNW^OPK	I
	9[^T��]OPERKHTJQ � �4DFK��XEHI�� I]KHO-[lT��

KRWXM&KHO-u�QRTJI��  	  8D��X[%D���TJv �&EHI��]O-[�O��&u�I [XT��X\>QRO-u � �^T � WXO*T��%KHO-u�QRTJI��  	  "	 w"	�� �^O*�XOYTJ\��"�
M&I]E �XI I [luYI��XKHQ�ERWXuYQHTJI��lW&KHO-[cT �cQ��XO�v#OYQ��^I [%u�I��XKRTJKHQROP[cI
	9D8[^O-QHOPERv#T��XTJKRQHTNu1K ��D�� �XT �^\
I�	�OYGJO-v#O�� QRK�T�� Q��^O�KHQ�EHT��X\ EHO��XEHOPKHO�� QRT �^\ D �XDFEHQRTJD�G4KRu �^O-[&W^GJO 	!� �^TNK#QRTNv#O ��]OYO��XT��X\
Q �XO [^T��FO-ERKRTVQ� v�D�T � QHO��XD��Xu�O��&EHI��&OPEHQ� I�	*Q �XO D�GJ\�I]EHTJQ��Xv����rOlT��&u�I]E � IFERD�QRO!�&EHIFMXGVOPv
K � O-u�T � u ���^I��4GJO-[^\FO �]T ��Q �XO*�^O-TV\��^M&I]E �^I I [%u�I��XKRQRERW&u�QRTVI��&�&EHI u�OP[XWXEHO/�]T �cI]ER[^OPE	QHI8TNv �
�XEHI
��O�Q��^OcD�GV\FI]EHTJQ �&v DFuYuYW&ERDFu��/	2�'I![^I!Q��^TNK3�(O �^OYO-[ QRI�W �X[^OPERKHQ�D
�&[ KRI]v#O�KRTJv �XGVO
u�I��Xu�O��^Q�K4GVT ��O uYEHTJQHTNuYD�G�� M^GJI u��&�XOYTJ\�� M I]E �^I I [�� � :�� 	
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k -���.$�� >�" � t<TJK �HW �&u�QRT � O�\]ERD�� ��EHO��XEHO-KHO�� Q�D QRTJI��&	 I]ErQ��^O 4�� ����	

>�" >�" ��"� b +,��"�$�- #�-0" � /�� � /0 " � �,� -�%+F�  %$�+. � F�
� �^O�C(EHTJQHTNuYD�G(SrGJI u�� � C S#� �^O-TV\��^M&I]E �^I IX[ TNK>I��XOlI
	4Q��^Olv#I]KHQ�WXKHO-[ �^OYTJ\��^MXI]E �XI I [
T�� GJI uYD�G	KHOPD�ERu �,v#OYQ��^IX[XK*	 I]E 4�� ��� � K�	 � Q3�4DFK�W&KHO-[ T � � TJv#WXGJD�QRO-[,L*� �^O-D�GJT��X\��� L �
� 8 :�� �9T � �@DFM I I � O-DFERu � � 6 6����'D��X[ D�GJKRI�T � �<L � : "�� 	 �� Q �XO���L/D�� �XEHI]DFu�� � : "�� Q��^O
C S � �XOYTJ\��XMXI]E �^I I^[2�rDFK�WXKRO-[cDFK	D���OPKRKHO�� QHTND�G&u�I]v � I��^O�� Q�T��#Q��^O4\FO��XOYQRTJu�I�� O-ERD�QRTVI��XK 	
� �^O1TN[^O-D TNK QRI>v#I
�FO4T �cQ��^O�K��XDFu�O1M OYQ$�(O-O��#Q �rIoGJIXuYD�G&I��^QRTNv�D%� Q��^O �XDFEHO�� Q�K ���^I��^T �^\
Q �XO-EHO,O�)^TNKHQ�K D M^TJ\ �FD�GJGVO�� Q� �XO KHQ�ERWXu�Q�WXEROgD�KlTJQ!KHOYOPv�KlQRI M O,Q��^Ogu-DFKHO 	 IFE%KHI]v#O
�&I���� K �^I�� �&EHIFMXGJO-v�K�	�� �^TNK8TN[^O-Dgu�I]v#O-K 	 EHI]v � �XD�Q�TJK#uYD�GJGVO-[ Q��^O!�&D Q�� EHO�� GJT��,�]T �^\
D
� �XEHI]DFu��1� KHO-O � ! w�� ��	

��>I]WXE'u-DFKHO(Q��^OrT � QRWXTVQRT��FO TN[^O-D1TNK@u�I]v �^GJOYQROYG��>[^T & O-EHO�� Q 	�3 O��D
� Q Q��^O � I��&W^GND�QHTJI��
QHIcM Oo[XTJEHO-uYQRO-[!QHI(�rDFER[&K �&EHIFv�TJKHT �X\�EHOY\FTVI��&K�[XTJK�u�I
�FO-EHO-[%T �!D�KHT �^\FGVO>KRQHO��%T �!Q��^O�C S �
�^OYTJ\��^MXI]E �XI I^[ I
	�D � W&v8M&O-E4I�	�K�DFv �^GJO-[ T��&[^T�� TN[XW&D GNK�	

� Ilu�GJO-DFEHG ��W �&[^O-ERKRQRD��X[�Q �XO�u�I��XuYO��^Q1I
	rC S � �^OYTJ\��^MXI]E �XI I^[ ��O �^O-O-[�� ERKRQ*QRI KHOYQ
Q �XO>KHQ�D \FO/	

* TV\]WXEHO� 	 8 K��^I5�*K#Dg\FERD�� � EHO��&EHO-KHO��^QRD�QRTJI�� 	 I]E�Q��^O�KRu �^O-[&W^GJO [^OPKRuYEHTNM O-[ M � TJQRK
��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 �
D QRTJI��XK1QRI M O �XEHI uYO-KRKRO-[�I���Q��^O#KRDFv#O�v�DFu��^T �^O 	*3 O8DF[X[�Q$�(I � u�QRTJQHTJI]WXK�I�� O-ERD�QRTJI��&K
I�		UYO-EHI&�XEHI^uYO-KRKRT��X\�QRTJv#O8O-DFu����XT �X[XTJu-D QRT �^\cQ �XO8KHQ�DFEHQ �HI ��� KHI]WXERuYO(��D
�&[�Q��^O O��X[ � O��
� KRT��,� �<I
	4Q��^O%KRu �XO-[XW^GJO 	 �]IFGJTN[ GVT �^OPK8EHO��XEHOPKHO�� Q>Q��^OcQRO-u�� �XI�GJIF\FTJu-D G(u�I��XKHQ�ERD�T � Q�K D��&[
[XDFK �^OP[ GVT �XO-K>EHO��XEHOPKHO�� QoQ��XOlIFER[XO-E T��!� �^TNu��gI�� O-ERD�QRTVI��&K8D�EROcK�u��^O-[&W^GJO-[ T � D�\FT��FO��
v�D�u �^T �^O 	�� �^O�� WXv�MXOPERK>T � �XDFEHO�� Q��^OPKHTNK<T �X[XTJu-D QROlQ��^O1� �&EHI u�O-K�KHT �^\,QHTNv#O(� ��� GVI��^\FO-KRQ
�XD�Q�� QRI#Q��^O �XI [^O/� 	 EHI]v �HI ��� �XEHO-K�� O-u�QRT �]OYG�� 	

� �^O%uYEHTJQRTJu-D G �XD�Q�� TNK>Q �XOlGJI��X\FO-KHQ �XD�Q�� 	 EHI]v�Q��^O%KHI]WXERuYO �HI ��QRIgQ �XO%KHT � � �HO��"	
� Q%v#TJ\�� Q&�^IFQ M&OgW �^T � WXO 	 �� * TJ\FW&EHO  	 8+�rO,u-D
� D
� �XEHO-uYTJD�QRO�Q �rI uYEHTJQRTJu-D G �XD�Q��XK
� �XTV\��XGVTJ\�� QRO-[lGJT �^O-K����
C�� � ��)oI,� ������� �����(� ��� �/� ����� �XO 1 �&D
�&[
C��(w4��)oI,� ������� �����(� �����/� ����� � ����� �^O 1
� �^O�uYEHTJQRTNuYD�G'MXGVIXu � TNK1Q��^O#KHOYQ<I
	 � D�Q�GVOPDFKHQ<Q �rI � uYEHTJQRTNuYD�G I�� O-ERD�QRTJI��&K�� I��&OPERD QRTJI��XK

  



I�� Q��^O%uYEHTJQRTJu-D G �XD�Q��'� M OYGJI��^\FT��X\gQHIgQ��^O%K�D�v#O!v�DFu��^T �^O 	 * I]E>T��&KHQ�D��Xu�OlT � u-EHTVQRTNuYD�G
�XD�Q��,C�� � ��O,�XD �FO<I��XG �lI��^O#C S3�XT�	�O 	
C S � � C�� � � � ) � � ��� ����� 1 �
� �^TJGVO�C��rw��XDFK4Q �rI%C S3� K �XDFv#O-G � "
C S � � C��(w�� ��) ������� ������� ����� 1 �&D
�&[
C S4w"� C��(w�� � ) ����� � ����� 1 	
91I(� �rO*DFEHO1T � � IFKRTVQRTJI��cI
	BMXWXTVGN[^T �^\>Q��^OoC S � �^O-TV\��^M&I]E �^I I [
	�� I>[^I>Q��^TNK��rO �RWXKHQ

�^OYOP[ QRI�D�� �^G��%Q��^O 	 IFGJGVI(�4T��X\�KHQRO��&K 3
� 	 * T �X[�D�u-EHTVQRTNuYD�G �XD�Q��!T��!Q��^O \FT��FO��!KRu��XO-[XWXGVO/	
w"	(C I��XKHQ�ERWXuYQrI��XO<O-GVOPv#O�� Q(I�	'Q��^O8C S � �^OYTJ\��^MXI]E �XI I^[ M���K �4D
� �^T �^\8Q �rI
u�I��&KHO-uYWXQRT �FOoI�� O-ERD�QRTVI��XK4T ��D#uYEHTJQRTJu-D�G9M^GJI u��'	
 	�Z*O�� OPD�Q1KHQRO��gwcW � QHTJG'D GJG.� I]KRKRTJMXGVO#K$�rD��&K*I �FOPE4D�GJG'u-EHTVQRTNuYD�G MXGVI^u�� K*DFEHO
[XI��XO 	

� 	 T �gD!\�T�� O��,uYEHTJQRTNuYD�G��&D�Q � ��O �&D ��O �1uYEHTJQHTNuYD�G	M^GJI u�� K�D��X[ OPD�u � M^GJI u�� 
 �&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�

I�	 Q��XO4K�u��^O-[&W^GJO�KRT��&u�O4T ��D��FO-ERD�\FO4M&O-QRQHOPE�KRu �^O-[XWXGJO-K'I
	 Q��^O*K�D�v#O �&EHIFMXGJO-v �&D ��O 	 O �rOPE
I�� O-ERD�QRTJI��&K4T��!Q��^O uYEHTJQRTNuYD�G �XD�Q���	

>�" >�" ��" & � � $ - ��" � #�-0 ��  (' # +,� � /�( %$ -1#�+1( 3 � $ '  %$=( �'�." �
��,Q��^TNK<K�WXMXKRO-u�QRTJI�� ��O�KHO-QRW �gD!�^W&v>M O-E�I
	(O�) �&OPEHTJv#O�� Q�K1QRI!�FO-EHT 	1��Q��^O#D�GJ\FI]EHTVQ��Xv�� K
�&OPE	 I]ERv�D��Xu�O/	 * TNERKHQ#��O>T�� �]O-KHQRTJ\FD�QRO>Q��^O�M O��&D � TJIFE*I
	 D �FO-ERD�\FO �^O-TV\��^M&I]E �^I IX[,KHTJUYO��
Q �&EHI]W^\���\FO��^OPERD QRTJI��XK�	*�]OPu�I��X[XG ��� ��Oou��XO-u �lQ��^O8D �FO-ERD�\FO>[^T��]O-ERKRTVQ � Q �&EHIFWX\���\FO��^OPERD5�
QHTJI��XK�	 * T��&D�GVG��/�"�rO KHQ�WX[ � Q �XO>D GJ\FI]EHTVQ��Xv � O-E	 I]ERv�D
�&u�O3� �^O���KHIFG�� T��X\�QRI]W^\��04�� � ��� K
� � :�� 	

* TV\]WXEHO* "	 :,K �^I��*K>Q��^O%D���O-ERD�\FO��^OYTJ\��^M&IFE �XI I^[;KRTVU-O �8\�O��^O-ERD�QRO-[ 	 I]E8Q �XO * � � x
�XEHI]M^GJO-v�	�� �^O D �FO-ERD�\FO�TNK�QRD �FO��lI��FO-E � xFx��XOYTV\��^M&I]E �^I IX[XK 	 I]ErOPDFu��l\FO��XO-ERD�QHTJI��!D��X[
I���O-E � x [XT'& OPEHO�� Q<ERW �XK 	 �1OPEHO � ��O8uYD��gKROYO�Q��XD�Q � D�Q<GVO-DFKRQ 	 I]E�Q��^TNK �XEHI]MXGVOPv�� M OYQRQRO-E
KHIFGJWXQHTJI��XK �&D��FO 	 O �(O-E4uYEHTJQHTNuYD�G9I�� O-ERD�QRTJI��&K�	

3 O%WXKRO!�^O-EHO!D��X[;T �;Q��^O!EHO-KHQ�I
	1Q��^O O�) �&OPEHTJv#O�� Q�K>Q �XO&	 IFGJGJI(�4T �^\ �XDFERDFv#OYQRO-ERK 3
���� x! : � � # � x� x < � � x�xFx8\FO��XO-ERD�QRTVI��XK �XD��X[)�%� � ��� "����'	 �	I��XWXGJD�QRTVI��%KHTJUYO-K�I
	'w�xFx �
 �xFx �,!FxFx � D��&[ "�xFx!T �X[XT � TN[XWXD�GNK D�EHOlW&KHO-[�	%� �XO&�XDFERDFv#OYQRO-E �FD�GNW^O-KoDFEHOlWXKHO-[ M&D�KRO-[
I��!Q��^O>EHOPKRW^GJQ�K4IFMXQRD�T �^OP[!T�� �XERO � TJI]WXK*KRW&MXKHOPu�QRTVI��&K�	� �XD�Q*TJK � ��Oo[XI �^IFQ � O-E 	 I]ERv D��
O�) �&DFWXKHQRT��]O<QRW �^T �^\ �&EHI u�OPKRK�	

* TV\]WXEHO  "	 � xcK��^I��*K*Q��^O8[^T��]OPERKHTJQ � D���O-ERD�\FO,	 I]E*Q��^O * � � x&�XEHI]M^GJO-v�	*3;O u-D
�,I]M��
KHO-E � OoQ��&D Q1Q��^O8[^T��]OPERKHTJQ � [^OPuYEHO-DFKHOPK1ERD��^TN[^G��/	�� �^TNK*TJK1[&W^O8QRIlQ��^O8M^TJ\��^OYTJ\�� M&I]E �XI I [
KHTJUYO \FO��XO-ERD�QRO-[ T �;Q��XO,C Sjv#OYQ��^I [ D��X[ Q �XO Q � � O I
	�u�I��XKHQ�ERWXuYQHOP[ �XOYTJ\��^M&I]E �^I^I [�	

 L!
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k -��� $=� >�" I * � � x�� � x!�XEHI]M^GJO-v�	%9�OYTJ\��^M&I]E �^I IX[,KHTJUYO � 	 I]E1O-DFu���\FO��XO-ERD�QRTVI���	 � �
" xFx ����� � xFx ��� � � x! :"��� # � x! x < 	
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k -��� $=� >�"?� � * � � x � � x �XEHI]M^GJO-v�	mt<T � O-ERKHTJQ � D���O-ERD�\FO � I��]O-E � x ERW �&K ��O �FOPE � � x
\�O��^O-ERD�QRTJI��&K�	 ��� "�xFx"�"�%� � xFx ��� � � x! : ��� # � x! x < 	

� �^O C S � �XOYTJ\��XMXI]ERKcD�EHO�EHOYGND�QHT�� OYG � uYGVI]KHO�QRI O-DFu � IFQ��^OPE#T � I]W&E#u�I��XuYO��^Q�I
	o[^T & O-E �
O��XuYOcM OYQ$� O-O�� Q �rI \FT � O�� KRu��^OP[XW^GJO-K2� KROYOct<O��%�^TJQHTJI�� � ��	0� �&D�Q TNK��9O-GVOPv#O�� Q�K�I
	�Q��^O
KRDFv#O*�^O-TV\��^M&I]E �^I I^[l[^I��XI�Qru�I�� Q�EHTNMXWXQHO*QRI�Q��^O�I��FOPERD GJG [^T��]O-ERKRTVQ ��I
	BQ��^O � I��&W^GND�QHTJI���	�1I�� O��FO-E�� Q �XO �cu�I�� Q�EHTJM&W^QRO*QRI>Q��^O�TJv �&EHI���OPv#O�� Q	I
	9Q �XO*� I��XWXGJD�QRTVI��%D ��O-ERD�\FO � Q �XO-KRK�	

 "



b����./� >�" & �gD��]O-K �&D�� D �FOPERD \FOPK D��&[;M&OPKHQ �FD GNW^OPK�	 � x�� � x��&EHI]M^GJO-v�K0� D�GVGrKHIFG � O-[ ��	
�%� � ��� "���� 	

),$  '� /?�.( n�� � G � #�+. �
� � $(5;'�D*$ + %,$(I.9 a 3.#�-( �,(

* � � x :L!  	 : :  Fx :L Fx
� L � 6 : 6Fx 	 8 :L! 6 :=!K"
� L �=< < 8 < 	 x < 8L! < 8L!� L � 8 8 " � 	 : 8L! 8 8=! 8
� L � : 8L! 8 	 : 8L! w 8=! w
� L<w�x :Fx < 	 ! :Fx < :�x]w

b����./� >�" > �,D ��O-K �&D��>D��]O-ERD�\�OPK9D��X[�M&OPKHQ.�FD GNW^OPK�	 � " � � " �&EHIFMXGVOPv�K ����tox  (� x :4I�� O��
�� LE L6(� !]xcKHIFG �]O-['� 	 ��� � ��� "�� � 	
),$  '� /�)( n�� � GH� #�+. �

� � $(5;'�D�$ +!% $?I79 h �
��tox  � w < w"	 8 � w "�w � w � 8
��toxL! � wFwFw"	 " � w�x < � �=< "
��tox " � wL6]w"	 8 � w=! 8 � wFwL8
��tox 6 � wL8Fx 	  � w "=8 � w=!]x
��tox < � wL6Fx 	 " � w=! : � wFwL8
��tox 8 � w < x 	 " � wL6 � � w �=<
��tox : �  L! < 	 ! �  � 8 � w < !�'L  6 �  � � 	 < � wL:Fw � wL6 8�'L  < � !K"=!,	 : � !  < �  : <�'L  8 � w "L6 	 x � w=!]w � � : 6�'L  : � w "=!,	 � � w " x � wL  �'L !]x � w "=!,	 ! � w=! 6 � wFwFw

�'DFMXGVO  	 w1K �XI5�*K9Q��^O�EHO-KRWXGVQ�K.	 I]E � x�� � x2� � x(���HIFM&K'D��X[ � x(� v�DFu �XT��XO-K � KHIFG��]OP[ �XEHI]M��
GVOPv�K�	 3 OouYD��%KROYOoD#\FI I^[�� O-E	 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	 I]ERv�K#Q �&D�Q �&EHO-KHO�� QHOP[;M �D�gD�QHQ 	 O-GJ[ T�� � 6]w��3�1	 I]E � L � 6"� �=< � � : �	D��X[
w x�� 	 ���Q��^TNK �rI]E � � Q��^O�v#OPD
�,O-EREHI]E*\�I O-K 	 EHIFv�x 	 !�� QHI � 	 < � � �XTVGJO8T � � 6]w��@TJQ*\FI OPK
	 EHI]v � 	 w�� QRI ""	 6��4	

�'DFMXGVO  "	  !K��^I5�*K<Q��^OcEHO-KRWXGVQ�K 	 I]E � " � � "��XEHI]M^GJO-v�K 	 ��O-EHO � ��tox   QRI ��tox :!DFEHO
KHQRTVGJG I��&O����&EHIFMXGVOPv�K � �XTVGJO�� LE 68QRI � L !]x>DFEHOoKHIFG � O-[cI��XO-K�	�� �^Oov#O-D��cOPEREHIFE �1	 EHI]v
Q �XO � �XI5� � � � � O-E�SrI]W �&[ ��h � ��� \�I^O-K�	 EHI]v/w"	 6��5QRI ""	 8�� 	 IFE	Q��^O4I�� O�� �&EHIFMXGVOPv�K��
D
�&[�	 EHI]v � 	 < � QRI ""	 x�� 	 I]E	Q �XO1KHIFG��]O-[#I��^OPK�	 C I��&KHTN[^O-EHT �^\8M O-KHQ���D�GJWXO-K���O �&D��FO4Q��^O
EHOYGND QRT��]O<O-EREHI]E�\FIFT �^\�	 EHI]v � 	 !�� QRI  	 6��4�XD
�&[!	 EHI]v � 	 !�� QRI  	 8��4�&EHO-K��&OPu�QRT � OYG�� 	

 6



b����./� >�" � �,D �]O-K �&D
� D���O-ERD�\FO-KcD
�&[ M O-KHQ&� D�GNW^O-K 	 w�x��<w�x �XEHI]M^GJO-v�K�� D�GVG1I�� O�� ��	
�%� � ��� "���� 	

),$  '� /�)( n�� � GH� #�+. �
� � $(5;'�D�$ +!% $?I79 h �

��t w � �=< 6L!,	 x �=<  L6 � 6L! <
��t wFw �=< x < 	 ! � 6 6L: � 6Fx  
��t wL � 6 " ""	 : � 6 � 8 � " "L8
��t w=! �=< < w"	 ! �=<  " � 6 " �
��t w " �=< x 8 	 8 � 6 8L6 � "L: 8
��t wL6 �=< 6Fx 	 6 �=<  L6 � 6 " "
��t w < � 8Fx  	  �=< < � � 6 8 :
��t wL8 �=<K� 6 	  � 6 < ! � 6 � "
��t wL: �=< x : 	 " � 6 8 " � 6]w "
��t7 Fx � 6 : 6 	 w � 6 6L6 � "L: 6
�%9<x � :FwL6 	 8 : � " 8 8L8
�%9<x]w : "L8 	 � :  L: :FxL:
�%9<x  :=!]x 	 x :]w x 8 :L 
�%9<xL! � x  L!,	  : : � : 6L8

�'DFMXGVO  	 !!K �XI(�*K1Q��XO#EHO-K�W^GJQRK*	 I]Eow�x��ow x I�� O�� �XEHI]MXGVOPv�K�	 � �^O�v#O-D�� O-EREHI]ERK�\FI
	 EHI]v !,	 !�� QRI < 	  ��4�&D��X[!M O-KHQ �FD GNW^O<O-EREHI]ERK4\FI�	 EHIFv w"	 !�� QHI ""	 "��4	

� �^O-EHOlTNK8D,u�GJO-DFE>T��&uYEHO-DFKHT �^\,QRO��X[XO��Xu�� T �;Q��^O%v#O-D�� OPEREHIFE �4TJQ�� �XEHI]M^GJO-v KHTJUYO/	
� �^TNK�uYI]W^GN[�M O*[&W^O4QRIoQ��^O4GNDFu�� I�	��&DFERD�v#O-QHOPE	QRW �^T �^\ 	 I]E@Q��^OPKHO �XEHI]M^GJO-v�K�I]E	M O-uYDFWXKRO
D�KHT �^\FGJOov�I��FO<T��!Q��^O �XOYTJ\�� M I]E �^I I [!TJK �XI�Q4O��^I]W^\��!	 IFE4Q��^O-KROoKRTVU-O-K4I
	 �XEHI]M^GJO-v�K�	

� �^O<EHOPKRW^GJQ�K ��O �XEHO-KRO�� Q �^OPEHOo[XI��^IFQ�I]W^Q�� O-E	 IFERvjQ��^O M&OPKHQ4D���D�TJGJDFMXGVOoEHO-KRWXGVQ�K 	 I]E
��L � KHOYO 	 I]E4O�)XDFv �^GJO�� 6Fx����&MXW^Q*Q �XO � DFEHO D Q1v#I]KHQ "��/DFM I��FO 	

�]T �Xu�O��rO,u�I]v �XW^QRO�Q��^O�I]M��HO-u�QRT��FO 	 W �&u�QRTVI�� I
	 � �cKHIFGJWXQHTJI��XK�� T � Q �XOgKHOYGJO-u�QRTJI��
�XEHI u�OPKRK �,�^GNWXK�Q �XO%I]M�� OPu�QRT � O 	 W �Xu�QRTJI��;I
	 � KHIFGNW^QRTVI��XK-� D 	 QRO-E�EHO��XEHI^[XWXuYQHTJI��;QRI �(�X[
Q �XO M O-KHQ�T �X[^T�� TJ[&WXD�G � ��D��X[ Q �XO�� �<L uYIFv �&W^QRO-K8I��XG � Q �XO%I]M��HO-u�QRT �]O 	 W �Xu�QRTJI�� I
	 �
KHIFGJWXQHTJI��XK � �(O,�XD���OoQHI&�XD �%D �^TJ\��^O-E*u�I]v �&W^Q�D QRTJI��XD�GBu�I]KHQ 	

� �^OruYIFv �&W^Q�D�QHTJI��XD�G GJIFDF[�D�GVI��^\#�4TJQ��>Q��^O�DFuYuYW&ERDFu��>EHO-KRWXGVQ@uYD���KHQRTVGJG^M O(TNv �XEHI
�FO-[
	
� �^TNK(uYD��lM O�DFu��XTVO�� OP[cM���T � Q�EHI [XW&u�T �^\�KHI]v#O1u��XD��X\�OPK	T��lQ��^O�u�I]v �&W^Q�D�QHTJI��cI
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EHIFM&WXKHQ��XO-KRK �XEHI�� O-EHQRTJO-K4I
	 Q��XO D�GJ\FI]EHTVQ��Xv�	
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f�#���3 � 	 �]O-Q�$ ��x 	 �1O��^O-ERD�QRO,D�� T��XTVQRTND�G � I��XW^GND�QHTJI�� )  (3�� < �1I�	��
T �X[XT � TJ[&WXD�GNK�	
f�#���3 & 	 �]O-Q  � � 	
f�#���3 > 	 �]O-GVOPu�Q*D�Q*ERD��&[^I]v I��^O T �X[XT � TN[XWXD�G ��� 	 EHI]v )* (3�� <*� 	
f�#���3 � 	�C I��XKRQRERW&u�Q�D C S � �^OYTJ\�� M IFE �XI I [8I
	 � OYGJO-v#O�� Q�K� [^OYQRO-ERv#T �^OP[8M��
Q��^O �XWXv8M&O-E I
	'C S3� K(D��X[cQ��^O1I�� OPERD QRTJI��XK	T �cTJQ��@DFEHI]W �&[ ��� 3 )�� � " 4 � �0",+.+,+-"
4 � � � � � � 1 	
f�#���3 	 	 � 	�
 � �cQ��XO��!KHOYQ� �  � � D��X[ \FI#QRI��]QRO��� "^IFQ �XO-E$�4TNKHOo\�I�QRI
� QHO��*6 	
f�#���3 2
	 * EHI]v Q��^O �XO�� � ��T��&[^T�� TN[XW&D GNK*KHO-GVOPu�Q�Q��^O>M O-KHQ �lOYGJO-v#O�� QRK 	

 :



b����./� >�"
	 �,D �FOPK �XD��%D
�&[l[^T��]OPERKHTJQ �cD ��OPERD \FO-K(I��]O-E � x>ERW �XK 	 I]E(Q��^O �^I]v#T �XD�G��XEHI]M��
GVOPv�	 ��I��XWXGJD�QRTJI�� KHTJUYO TNK,�)� � xFx 	

e� �( - �-� / ),$  '� /�)( ) iof-G / ) iof-G � f s�/
�,D �FO-K��XD��%L �]O/	 : "=6 	#" : "Fw"	 � : " ""	 <
t<T � O-ERKHTJQ �%L �]O/	 x 	 "L8 � x"	 6Fx 8 x 	 � "=!

b����./� >�" 2 �,D �FO-K��XD�� D��FO-ERD�\FO-K#I�� � x �XEHI]MXGVO-vcK2�4TJQ�� �FDFEHTJIFW&K�� O-EHQ�WXERM&D�QHTJI��XK�I
	
�XEHI u�OPKRKHT �^\cQHTNv#O-K 	 ��I��&W^GND QRTJI��%KHTJUYO TNK,��� � x�x 	

)E� $�#��.$��,� #�-0 �� )>iof-GH/ ) i f G � f9sJ/
$ �XO � ��: u��XD��^\FO-[ : 6 ""	 : < : "L8"	 8 � : 6 ""	 :Fx
����I�� �;:�� K*u��XD��X\�OP[ : 6 < 	 !L! : 6Fx"	#" " : < w"	 ! 8
� �XEHOYO � ��: � K4u��XD��^\FO-[ : 6 < 	 x�x : " < 	#"L: : 6L8 	 < w
* IFW&E�� ��: � K4u��XD��^\FO-[ : < 6 	 x=! : 6]w�	  ]w : < w"	#" <
L1GVG � �;: � K4u��XD��^\FO-[ � x � � 	 :L! � xFx ""	 < 6 � x �  	 < "

f�#���3 � 	 ��O-EH\FO1Q��^OPKHO �#O-GVOPv#O�� Q�K��4TVQ��%Q �XO�� � ���XIFQrKROYGJO-u�QRO-[lT��&[^T�� TN[��
W&D GNK3� T � �]QRO��&K  �QRI "�� QRI#\FOYQ*)* (3�,� <*��	
f�#���3 � 	 � � QRTVG �oT��&[^T�� TN[XW&D GNK*DFEHO>u �^I]KHO���	 EHIFv )* (3 �,� <*�Bt $ 3
f�#���3 I 	 �]O-GVOPu�Q*ERD��X[XI]v#G � � �4TJQ�� EHO��^GNDFu�O-v#O��^Q �	Q �(I#T �&[^T�� TN[XWXD�GNK�	
f�#���3 � � 	�L*� �^G����]OYQ � D�EHQRTJQRTVI�� C(EHI]KRKRI��FOPE�� � � � ���4TJQ ���XEHI]MXDFM^TJGJTVQ ��� � 	
�<KHOoQ��^O>KRDFv#O>KHOYQ*KHTJUYO%� T � ���1� � 	 IFE*D�GVG9T��&[^T�� TN[XW&D GNK�	
f�#���3 �'� 		L*� �XG �!v�WXQ�D QRTJI��0�4TJQ����&EHI]MXDFM^TJGVTJQ ��� # 	 �9I I��!t $�	
f�#���3 � & 	 �]O-Q�$�� $ � � 	�C I��XKHQ�ERWXuYQ*Q��^O �XO�� \FO��^O-ERD�QRTVI���)  %3�� <*�BI
	 �
T �X[XT � TJ[&WXD�GNK�W&KHT �^\�\FO��^O-ERD�QRTVI��&D G EHO��^GNDFu�O-v#O�� Q�	
f�#���3 �)> 	 � 	�Q��^O!KRQHI�� uYEHTJQHOPEHTVI�� O�) �^TNEHO-K�Q��XO�� KHQRI���� I�Q��XO-E$�4TJKRO \FI QRI
� QHO��!w"	

���Q �XO �5; �)�,LmQ��^O �^O-TV\��^M&I]WXE �^I^I [�OYGJO-v#O�� Q�K3�� QHO��0!"�rDFEHO�u-EHO-D�QHOP[�M�� KRTJv �XGVO
[^OYQRO-ERv#T �^TNKHQRTNu>K$�4D�� �^T �^\cI���Q �XO8KHQ�EHT �^\lO��Xu�I^[^T �^\lQ �XO�KRu �XO-[XWXGVO 	�� �^OPEHO�	 I]EHO/���*TNK1D
�
O�) QRO-E �&D�GVG���[^OYQRO-ERv#T �^OP[ �XDFERDFv#OYQRO-E�	*���Q��^O �5; �K�,S � �1TJK �^IFQ<D
�,O�)^QHOPE �XD�G �&DFERD�v �
OYQRO-E�� T �XKRQHOPDF[ TJQ#TJKc[^O �(�^OP[ M�� Q��^O�QHIFQ�D�G �^WXv�MXOPE�I
	<u-EHTVQRTNuYD�G4M^GJI^u � K�T � Q��XO!\FT��FO��
KRu��^OP[XW^GJO 	

����5; �K�gL Q �XOoKRTVU-O I�	'Q��^O KHO-QRK�T �!Q �XO � �1�.� � QRO�� � x��(TJK4ERD��X[^I]v#G��%u��^I]KHO�� 	 IFE
O-DFu��!uYEHI]KRKHI
��O-E4I��&OPERD QRTJI���� T�	 O 	 	 I]E�OPD�u����&D TNE4I�		T��&[^T�� TN[XW&D GNK � 	� �XO>KHTJUYO>I
	@Q��^O>KHOYQ�K
	 I]E�Q��XO �5; �K�,S TJK �,) O-[!D��X[!O�� WXD�GNK �XD�G 	'I�	@Q��^O QRIFQ�D G �^WXv�MXO-E4I
	 � I]MXK 	

��KRT��X\!D�C S � �XOYTJ\��XMXI]WXE �XI I [ � � ; �)��S � � T �XKRQHOPD�[gI
	�D [^OYQRO-ERv#T �^TNKHQRTNu#K �rD�� �XT��X\
I�	B\�O��^O-K�� �5; �K�,L � � T��&uYEHO-DFKHOPK	Q �XO*O�) �^GJIFTVQ�D�QRTVI�� � I5�rO-E�I
	BQ��^O1D�GJ\FIFEHTJQ��Xv�	@S � � )^T �^\

!]x



Q �XO,KHOYQlKRTVU-O-K�� T�� Q��^O � � � � �5; �K�,S ��QHI �XD�G 	oI�	oQ��XO2�HI]M �^WXv�MXOPERK���GVI��X\�OPE�\FO��XO
KHO�� W^O��&u�O-K�	 EHI]v M IFQ�� �XDFEHO�� Q�K�D�� � OPD�ERK#T � Q��^O!I�& K �XEHT �^\]K 	 � �^TNK �^OYG �XK�QRI IFMXQRD�T �
M&O-QHQRO-E(KRIFGJWXQHTJI��XK 	 I]E �XEHI]M^GJO-v�K �4TVQ��cQ��^O �XEHI�� O-EHQ ��I
	 �XD � T �^\ �^TJ\���� WXD�GJTJQ �#KRI�GNW^QRTJI��XK
� u��XTVGN[XEHO��'�9D�Q Q �XO1v#TJ[&[^GJO � I�T � Q@I
	 Q��XO*GVT �^O1uYI�� �^O-uYQHT �X\oQ �rIoGJI u-D G I��^QRTJv�D � �XDFEHO�� Q�K � 	

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

>�" ��" &#"� b +,� �. �( - �-� / 3 $  '� /�)(
� �^O �^I]v#T��&D�G �XEHI]M^GJO-v7TNK@Q �XO ��O-GVG"���^I5� � � x(� v�DFu��^T �^O-K@D��X[ � x(���HI]MXK 4�� ��� �XEHI�� IFKRO-[
M�� * TNK �^OPE�D��X[1� �XIFv �&KHI���� 6L!���	3� �^TNK*�XEHI]MXGVOPv�GJDFKHQRO-[gv#I]EHO8Q��XD��gw�x&�]O-DFERK1M O 	 I]EHO
M&O-T��X\#KHIFG � O-[� w "���	�� �^O �^I]v#T �XD�G KHOYQrI
	 �&D�ERDFv#O-QHOPERK�� '
� #7u�I��XKRTJ[XO-EHO-[��^O-EHO�TJKr\FT � O��
M��cQ �XO,�&EHI u�OPKRKHT �^\cQHTNv#O-K*D��X[!M��lQ��^O,�^W&v8M&O-E4I�	 �HI]MXK4QRIcM O �XEHI u�OPKRKHOP[�	

3 O��XOYO-[ QRI �FOPEHT�	0� �^I5� Q �XO �&OPE	 I]ERv�D��Xu�O�I
	�Q��^OcD�M I
�FO��&EHO-KHO�� QRO-[gD�GJ\FIFEHTJQ��Xv�K
I�� Q��^O �^I]v#T �XD�G �XEHI]MXGVO-v 	 * I]E�Q��XD�Q EHO-DFKHI�� D�� I��XW^GND�QRTVI�� KHTJUYO�Q �&D�Qo\FT �FOPK<D!K��^I]EHQ
u�I]v �XW^QRT �^\cQHTNv#OoTJK �&EHI�� I]KHOP[�	

$ �XuYOcQ �XO&�&I��XWXGJD�QRTJI�� KRTVU-OcTJK �,) O-[ Q��^OlEHOPKHQ I
	�Q��^OlD�GJ\�I]EHTJQ��Xv �XDFERDFv#OYQRO-ERK>DFEHO
QRW �^O-[ KHI%Q��XD�Q<Q��^O#M O-KRQoD�u-uYWXERDFu���EHO-K�W^GJQRKoDFEHO�I]M^Q�D�T �^O-[
	oL 	 QHOPE*�XD�� T �^\%Q��^O�EHO-KRWXGVQ�K
Q �XO �(�&D G KHQ�D�\FO([^T��]OPERKHTJQ ��TNK9u�I]v �XWXQHOP[�	 ��oI]ER[^O-E9QRI�v#O-DFKRW&EHO	Q �XTJK GJDFKRQ9KHQ�D�\FO([^T��]OPERKHTJQ �
Q �XO 	 IFGVGJI(�4T��X\�u�I]v �XWXQRD�QRTJI��!TNK �XEHI�� I]KHO-[ 3

�  ���� �
	
�
�
� � �

�
� � � 
�� �

�

�� �

�

 
 ���

�  �� � � "�� �;" �  	 6��

� �^O-EHO ��/�
�� � � � 7 �8TNK�Q �XO,[^T��]O-ERKRTVQ � v#OPD�K�WXEHO+� [^O��(�XO-[ M�� �  	  �� ��D�Q�\FO��XO-ERD�QHTJI��B7 	 I]E
QREHTND�G � �1D��X[ �cTJK Q �XOgQRI�Q�D�G � WXv�MXO-E%I
	8QREHTND�GNK�	 � �^O D�GV\FI]EHTJQ �&v�K KHQRI�� D�	 QRO-E � xFxFx
\�O��^O-ERD�QRTJI��&K � � WXv�MXOPE I
	&\FO��XO-ERD�QRTVI��XK Q��XD�Q'O��XK�WXEHO-K9Q��XOru�I�����OPEH\�O��Xu�O(I�	 D�GVG��&EHO-KHO��^QHOP[
D GJ\FI]EHTVQ��XvcK � 	O��O-EHO/��� �=)C: < x " : 8�x " :L:Fx 1 v#O-D��XK Q��&D Q �  �'� � " �"�@TNK u�I]v �XW^QRO-[%D�Q	Q��^OPKHO
Q �&EHOYO>[^T & O-EHO�� Q �&IFT � Q�K��^T�	 O/		D�Q : < x �':L8Fx �&D��X[�: :Fx 	
>�" ��" &#" & � � $ -� #�-1 ��  %' 3 $  " � 2�2�-�,� #�- (D�J�'�,� �  '� � �1( ��� $ 2
��,Q��^OcuYDFKHO#I
	 �HI]M�� K��^I��gK�u��^O-[&W^GJT��X\��&EHI]M^GJO-v DFK<T�� v�D�����I�Q��^OPE<KRu��XO-[XWXGVT �^\��&EHI]M��
GVOPv�K��9D!KROYQ I
	�u�I��X[XTVQRTJI��XKoGVT ��O �XEHI uYO-KRKRT��X\!QRTJv#OPK�� �XEHIXu�O-K�KHT �^\!I]ER[^OPE��"� I]M �^WXv8M O-ERK��
v�D�u �^T �^O �^WXv�MXO-E�K��FO-QRu 	�� DFEHO4\�T��]O���	.��cEHO-D�G�� �(I]EHGN[�D�� �^GJTNuYD�QHTJI��XK�Q��^O-KRO1K � O-u�T � u-D�QHTJI��XK
v�D ��u��&D��^\FO	[XW^O(QHI1v�D���� 	 D�uYQHI]ERK 	 � �^WXK �-TJQ TNKBTJv � I]EHQ�D
�^QBQRI �XD ��O(D
� D�GJ\FI]EHTVQ��Xv Q��XD�Q
uYD���O-DFKHTJG���u�I�� O��4TJQ �lQ��^O-KHO*�^O�� �XEHI]MXGVOPv�K	\�O��^O-ERD�QRO-[cM � ��DFEHTJD�QRTVI��&K@I
	9Q �XO �^I]v#T �XD�G
�XEHI]M^GJO-v �XDFERDFv#OYQRO-ERK��^Q��XD�Q*TJK �&D�GV\FI]EHTJQ �&v�KrQ��&D Q1DFEHO EHI]M&WXKHQ�QRIcQ �XO-KHO,��DFEHTJD�QRTJI��&K�	

� �^O v�D�T � TN[^OPD �^O-EHO%TNK#QHI \FOYQ#D�� D GJ\FI]EHTVQ��Xv �����#� 	 IFE#Q �XO��XIFv#T �XD�G �XEHI]M^GJO-v
� ��� '�� # � 	G��O-EHO/� � '
� # TNK�\�T��]O��lM��cQ��^O M&O��Xu��&v�D�E � �XEHIXu�O-K�KHT �^\�QRTJv#OPK�D��X[��^W&v>M O-E
I�	'�HI]MXK�	

� �^O3��D �cQHIc\�O��^O-ERD�QRO  � 	 EHIFv Q��^O �^I]v#T �XD�G �XDFERDFv#OYQRO-E � '
� # TNK*DFK 	 IFGVGJI5�*K�3
� 	 �]O-GVO-uYQ �4TJQ �!O��]O��!�XEHI]MXDFMXTVGJTJQ�lI��^OoI�� O-ERD�QRTVI�� ���;: 	 EHIFv � '�� # 	

! �



b����./� >�"
� �,D �FO-K��XD�� D ��OPERD \FO,I�� � x �XEHI]M^GJO-v�K 	 �(DFEHTJD�QRTJI�� I
	 �XWXv�MXO-ElI
	��HI]MXK
D�[&[^O-[
	 ��I��&W^GND QRTJI��%KHTJUYO TNK,��� � xFx 	

)E� $�#�� $=�,� #�-0 �� ) iof-G / )>iof G � f s�/
$ �^O �HIFM�DF[X[XO-[ � xFxFx 	 :�x : : 6 	 8 < � xFxL8 	  :
���(I#�HI]MXK*DF[X[^OP[ � x  Fx 	 � w � x]w=! 	 :]w � x  Fw"	 : 6
� �XEHOYO � I]MXK*DF[&[^O-[ � x < < 	#"=6 � x < "�	 < ! � x 8�x 	 w �

2

4

6

8

10

PT1 PT2 PT3 PT4 PTA PA1 PA2 PA3
pP nom( )∆ΦΦ +

N
um

be
r 

of
 ti

m
es

 P
E

SM
B

ou
tp

er
fo

rm
s 

SG
A

k -��� $=� >�"?��� 9<WXv�M O-E1I
	 QRTNv#O-K<Q �XO �5; �K��S5I]W^Q�� O-E	 I]ERv�K1Q��^O&� ��L I��g[XT'& OPEHO�� Q
� DFEHTND�QHTJI��XK I
	4Q��^O��XI]v#T��&D G �XEHI]M^GJO-v�	 � �/v#O-D��XK �&EHI u�O-K�KHT �^\,QHTNv#O�� O-EHQ�WXERM&D�QHTJI��XK��
D
�&[��BL v#OPD
�&K �^WXv�MXOPErI
	'� I]MXK � O-EHQ�WXERM&D�QHTJI��XK�	 ��I��XWXGJD�QRTJI�� KHTJUYO TNK,�)� � xFx 	

w"	 Z1O��^GNDFu�O�Q �XO!KROYGVOPu�QRO-[ I��&OPERD QRTJI��XK�� �&EHI u�OPKRKHT �^\ QRTNv#O � � : M � D ERD����
[XIFv#G�� \FO��^O-ERD�QRO-[ �FD�GNW^O 	 EHI]v � � � � : :�� � W �XT�	 IFERv#G���[^TNKHQ�EHTJM&W^QRO-[,ERD��&[^I]v
��DFEHTJDFMXGVOoT �%Q��XOoT � QRO-E � D�G � � � : :�� � 	
 	 Z1O�� O-D�Q � x QRTNv#O-KcKHQRO��XK � D��X[ wgT � I]ER[XO-E#QRI I]M^Q�D�T � � x [XT'& OPEHO�� Q
�&EHIFMXGVOPv�KrQ��XD�Q1[^T & O-E 	 EHI]v �%��� '�� # �	T �!I��^G��%I��^O,�XEHIXu�O-KRKRT��X\#QRTJv#O � �;: 	

� �^OrK�D�v�O(TNK@[XI��^O�	 I]E'Q �rI,� Q��XEHOYO ��	 I]WXE��FD��&[�D�GJG �XEHI uYO-KRKHT �^\oQHTNv#O-K � ��:"� K�	@L*�^IFQ �XO-E
�&IFT � Q �(OoDFEHO<T � QRO-EHOPKHQRO-[cT � TJK�� �^O-Q �XO-ErI]E �XIFQ�O-DFu�� � � �XDFKrQ��XOoK�D�v#O � O-E	 IFERv�D��&u�O
� �^O���� '
� # TNK � O-EHQ�WXERM OP[gM �,DF[X[^T �^\��XO�� �HIFM&K�QRI TJQ�	 � I%T ���FOPKHQRTV\]D�QRO8Q��^TNK#��O�DF[X[
QHI � '
� # I��^O �9Q �rI,� D��&[gQ��XEHO-O �XO�� �HIFM&K�	 ;(D�u �0� I]M KHO�� W^O��Xu�O/�5	 I]E<Q��^O �^O � DF[X[^OP[
� I]M��XTNK�\FO��^OPERD QRO-[!M��%D#E�D
�&[^I]v � O-ERv#WXQRD�QRTJI��%I
	�v�DFu �^T �^O,� WXv�MXO-ERK �&D��X[ Q��^OYTNE4uYI]E �
EHO-K � I��X[^T �^\!�&EHI u�O-K�KHT �^\%QRTJv#OPK�DFEHO8I]M^Q�D�T��XO-[ 	 EHI]v ��� � � : :�� 	1L1\]D T ��� � x&� DFEHTND�� QRK�D�EHO
\�O��^O-ERD�QRO-[ 	 I]E�O-DFu�� uYDFKHO/	 3;O�KRIFG �FO�OPD�u � I
	 Q��^OPv W&KHT �^\ Q �XOgDFM&I
��O,v#O�� QRTJI��XO-[
D GJ\FI]EHTVQ��XvcK�	

! w



b����./� >�" � �,D �FOPK �XD��%D
�&[l[^T��]OPERKHTJQ �cD ��OPERD \FO-K(I��]O-E � x>ERW �XK 	 I]E(Q��^O �^I]v#T �XD�G��XEHI]M��
GVOPv�	 ��I��XWXGJD�QRTJI�� KHTJUYO TNK,�)� w xFx 	

e� �( - �-� / ),$  '� /�)( ) iof-G / ) iof-G � f s�/
�,D �FO-K��XD��%L �]O/	 : "= 	 : :=! !,	 � :L! : 	 x
t<T � O-ERKHTJQ �%L �]O/	 x 	 6]wFw x"	#" �  x 	 � w�x

b����./� >�" I �,D �FO-K��XD�� D��FO-ERD�\FO-K#I�� � x �XEHI]MXGVO-vcK2�4TJQ�� �FDFEHTJIFW&K�� O-EHQ�WXERM&D�QHTJI��XK�I
	
�XEHI u�OPKRKHT �^\cQHTNv#O-K 	 ��I��&W^GND QRTJI��%KHTJUYO TNK,��� w�x�x 	

)E� $�#��.$��,� #�-0 �� )>iof-GH/ ) i f G � f9sJ/
$ �XO � ��: u��XD��^\FO-[ : " < 	 8 " : "=! 	 w � : 6Fw"	 !K"
����I�� �;: � K*u��XD��X\�OP[ : 6 � 	#"=: : "=! 	 < : : 6�x 	  �
� �XEHOYO � ��: � K4u��XD��^\FO-[ : 6Fx 	 8Fw : "=! 	 � � : 6 � 	#"L 
* IFW&E�� ��:"� K4u��XD��^\FO-[ : 6 ""	 x � : " "�	 ! 6 : 6 � 	 6  
L1GVG � �;: � K4u��XD��^\FO-[ � xFx 8 	 : " : : < 	 xL! � x�x � 	 6 6

$ �XuYO>D GJGBQ��^OPKHO �^O � �&EHIFMXGVOPv�K*D�EHO8\�O��^O-ERD�QRO-[���OoKRIFG � O<Q��^OPv M��!WXKHT �^\ ��������� �
� ���	�
���� �(D��X[ � ���	������ 	 � �^O-KRO!O�) � O-EHTNv#O�� Q�K�D�ERO�D�TNv#O-[ QHI �(�&[ D u�I]W � QRO-E �
O�)^DFv �XGVO�QRI<u�I��5�HO-u�Q�WXEHO � 	.��8Q��^O 	 IFGJGVI(�4T��X\<KHO-uYQHTJI�� ��O �XEHO-KRO�� Q'Q �XOrEHOPKRW^GJQ�K'I]M^Q�D�T �^O-[
T��!Q��^O DFM I �FO v#O�� QRTJI��XO-[ O�) �&OPEHTJv#O�� Q�K � � 6���	
>�" ��" &#" > A ��2C� /1#�2 �'�,� �.-02�"K�.2�2�-0 �� 2
3 O>KHOYQ1Q��^O���������� � ������������ � D��X[ ������������ �&D�ERDFv#OYQROPERK4uYI��XKHTN[^O-EHT �^\lQ��XD�Q �(O
D�EHOoGJI I/�]T �^\�	 I]E�D#K��^I]EHQ4u�I]v �&W^QRT��X\#QRTJv#O/�XD
�&[!D
�!DFuYuYO��^Q�DFM^GJOoKRI�GNWXQHTJI���	��'I#DFu��^TJO �FO
Q �XTJK
��O�WXKRO�� I��&W^GND�QHTJI��oKHTJUYO-KBI
	 � xFx*D
�&[>w�xFx�T �X[XT � TJ[&WXD�GNK�	&��O-EHO/� ��O	[^O �(�^O ����) � � �K �^I]EHQ*uYI]v �XW^Q�D�QRT��X\#QHTNv#O � � � �7M O-KHQ � I]K�KHTNM^GJOoKRI�GNW^QRTJI�� 1 	�'DFMXGVO  	#"�K��^I��*K*Q �XO�v�D �FOPK �XD���D��X[ �%�XD�G@KHQ�D \FO#[^T��]O-ERKRTVQ ��D �]O-ERD�\�OPK 	 I]E � xl[^T 	 �
	 O-EHO�� Q ERW �&K I�	*O-DFu � D�GJ\FI]EHTVQ��Xv�I�� Q �XO��^I]v#T �XD�G��&EHIFMXGVOPv � '
� # 	-� �XO � I��&W^GND QRTJI��
KHTJUYOlTNK �,) OP[ QRI � xFx�T �X[XT � TN[XWXD�GNK8D��X[ Q��^O%v#W^Q�D�QRTVI�� D��X[;uYEHI]KRKRI �FOPE ERD�QRO-K>DFEHO%u��^I��
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� ��L 	 IFE,��� � xFx ""� � � x� < 8 ��� # � x! � : 	 * I]E(�)� w xFx "�� � � x� < x ��� # � x! w�x 	
� ; �)�,L 	 IFE*� � � xFx "4��,� x! :Fx �"� # � x! xL �4� � w�x 	 * I]E,� � w�xFx "4� �(� x! :Fx �� # � x! x "��"�%� !]x 	
� ; �)��S 	 I]E*� � � x�x "4��*� x! :�x �4� # � x� w � �"� � w�x"	 * I]E(�%� w�xFx "4��,� x! :Fx �
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	 �^WXv8M&OPE8I�	�HIFM&K
D�[&[^O-[
	 ��I��&W^GND QRTJI��%KHTJUYO TNK,��� w xFx 	

)E� $�#�� $=�,� #�-0 �� ) iof-G / )>iof G � f s�/
$ �^O �HIFM�DF[X[XO-[ :L: < 	 6 : : 8 : 	 ! ! : : 8"	 < 6
���(I#�HI]MXK*DF[X[^OP[ � x]wL6 	 � x � x �  "	  < � x]w�!,	 � x
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	 QRTNv#O-K<Q �XO �5; �K��S5I]W^Q�� O-E	 I]ERv�K1Q��^O&� ��L I��g[XT'& OPEHO�� Q
� DFEHTND�QHTJI��XK I
	4Q��^O��XI]v#T��&D G �XEHI]M^GJO-v�	 � �/v#O-D��XK �&EHI u�O-K�KHT �^\,QHTNv#O�� O-EHQ�WXERM&D�QHTJI��XK��
D
�&[��BL v#OPD
�&K �^WXv�MXOPErI
	'� I]MXK � O-EHQ�WXERM&D�QHTJI��XK�	 ��I��XWXGJD�QRTJI�� KHTJUYO TNK,�)� w�xFx 	

� # � x! � � �"�%� !]x 	
�'DFMXGVO  	 6>K �XI5�*K�Q��^O*EHO-KRWXGVQ�K 	 I]E@Q��^O1KROYQ�I
	 � O-EHQ�WXERM O-[&�XEHI]M^GJO-v�K�� ��� '�� # �  � �

� �^O�� �XEHI u�OPKRKHT �^\gQRTJv�O-K ��DFEHTJD�QRTJI��&K8DFEHO u�I��XKRTJ[XO-EHO-[
		��O-EHO ��OPD�u � O�� Q�E � EHO��&EHO-KHO�� Q�K
Q �XO�D��FO-ERD�\FO*I��]O-E � x �&EHI]M^GJO-v�K�	 * I]E	O-DFu���I
	9Q��^OPKHO � x �XEHI]MXGVOPv�K Q��^O�D�GJ\FIFEHTJQ��Xv�K�D�ERO
ERW � � x�QRTJv#OPK�	 ���D�GVG uYDFKHO-K �5; �K��S I]WXQ � O-E	 I]ERv�K4Q �XO I�Q��^OPE�v#OYQ��XI^[XK 	

�'DFMXGVO  	 < K �^I��*K1Q��^O�EHOPKRW^GJQ�K 	 IFE<Q �XO � O-EHQ�WXERM O-[gKHOYQ<I
	��&EHI]M^GJO-v�K#� �XO��,DF[X[XT��X\
�^O�� � I]M&K*QHI%Q��^O �XI]v#T��&D G �XEHI]M^GJO-v�	*L1\]D�T���T���Q��XTJK1u-D�KRO8Q��^O �5; �K��S I]W^Q��&OPE	 I]ERv�K
Q �XO I�Q��^OPE�v#OYQ��XI^[XK 	

* TV\]WXEHO  	 � � K��^I5�*KcQ��^O �^W&v8M&O-ElI
	oQHTNv#O-K�� ; �)��S I]W^Q�� O-E	 I]ERv�K � ��L�	 � � � �
��*w"�.��  � � ��! �'D��X[ � �@L/D�ERO�Q��^O&�&EHI]M^GJO-v�K � �^O-EHOcI��^O/� Q$� I,� Q �&EHOYO � 	 I]WXE��'D��X[
D GJG �&EHI u�O-K�KHT �^\ QRTJv#OPK��9EHO-K�� O-u�QRT��]OYG�� � DFEHO�v#I^[^T �&O-[
	 � L � �5�9L�w"�BD��X[ �9L   K��^I5�mQ �XO
uYDFKHO-K � �^O-EHO1I��XO � Q �rI � D��X[lQ �&EHOYO*�XO��+� I]MXKrDFEHO�DF[X[^OP[�	��'O��c[^T & O-EHO�� Q��&EHI]M^GJO-v�K(DFEHO
u�I��XKHTN[^OPEHO-[�	 I]ErOPD�u �%uYDFKHO/�&D��X[�	 I]E�O-DFu����&EHIFMXGVOPv��^O-DFu�� D GJ\FI]EHTVQ��Xv TNK�ERW � � x#QHTNv#O-K 	
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IFWXQ��&OPE	 I]ERv�K � ; �K�,S Q��XEHOYO#QHTNv#O-K � I]W^Q<I
	 � x��*I��gQ �XO �&EHI]M^GJO-v � �^OPEHO#Q��XEROYO �XO��
� I]MXK*DFEHO D�[&[^O-[
	

� �^O<K�D�v�OoKHOPEHTVOPK(I
	'O�) �&OPEHTJv#O�� Q�K(TNK � OPE	 I]ERv#O-[����4TJQ�� D �&I��&W^GND QRTJI��%I
	@w�x�x#T��&[^T��
� TN[XW&D GNK�	��@DFM^GJO% 	 8��&EHO-KHO��^QRKrQ��^O EHO-KRW^GJQ�K 	 I]ErQ��^O �XIFv#T �XD�G �&EHIFMXGVOPv��^T �%Q��^TNK4uYDFKHO3��O
uYD��,KHO-O>Q �&D�Q �5; �K�,S I]W^Q�� O-E	 IFERv�K*Q��XO8IFQ �XO-E�v#OYQ��^I^[XK1T ��QRO-ERv�K1I
	(DFuYuYWXERDFu �!MXWXQ
TVQ1[^I O-K �XIFQ�T��!QRO-ERv�K4I
	@[^T��]OPERKHTJQ ���0�5; �K�gL �XDFK4Q��^O,�^TJ\��^O-KRQ*[^T��]OPERKHTJQ �lD �FOPERD�\�O���	

�'DFMXGVO� "	 :<K��^I��*K'Q��^O4EHO-K�W^GJQRK 	 IFE	u �XD��^\FO-K@T ��Q �XO �XEHI u�OPKRKHT �^\<QRTNv#O*D��X[2�'DFMXGVO  	 � x
	 I]E4DF[&[^TJQHTJI�� I�	 �XO�� � I]MXK 	

� Q TNK I]MXKRO-E �FO-[ 	 EHI]v Q��^O-KRO1Q�D�MXGVOPK Q��XD�Q(Q �XO�EHO-K�W^GJQRKrEHOY\]DFER[^T �^\�DFuYuYW&ERD�u ��DFEHO�DFK T �
Q �XO�uYDFKHO�I�	 � xFx8T��&[^T�� TN[XWXD�GNK�	 * WXEHQ��^OPERv#I]EHO � * TJ\]WXEHO% "	 � w8K �^I(�*K	Q��XD�Q(Q �XO � WXv�M&O-E I
	
QHTNv#O-K �5; �)��S5I]W^Q��&OPE	 I]ERv�K � ��L T �XuYEHOPD�KRO-K<DFKou�I]v �XDFEHO-[ �4TJQ �gQ��^O#u-D�KRO � �XO-EHO#D
�&I��&W^GND QRTJI���KHTVU-O I�	 � xFx#T �X[XT � TN[XWXD�GNK4TJK4WXKRO-[�	

� 	 T��lu�I��5�HO-u�Q�WXEHO � �(O*EHO-GJD()#Q��XO�u�I��X[XTVQRTJI��XK	QRI Q�D ��O4T � QHI>DFuYu�I]W �^Q�I��^G��#DFuYuYW&ERDFu��/�
IFE1I��XG �,[^T��FOPERKHTJQ �!DFK<Q �XO �FO���	 I]E1Q��^O�M O-KHQ<D �]O-ERD�\FO8D�u-uYWXERDFu���EHO-K�W^GJQRK<I���Q��^O�KROYQ<I
	
�&OPEHQRW&ERM O-[��XEHI]M^GJO-v�K �^Q �XO��!u�I]W � QRO-E � O�)^DFv �XGVOPK�	 I]E�Q �XO-KHO,�^O � EHO-K�W^GJQRT��X\�u�I��5�HO-u�Q�WXEHOPK
uYD���M&O OPD�KRTVG�� 	 I]W �X[�	

�9OYQ4W&K4QRD ��OoI��^G�� DFuYuYW&ERD�u �%DFK�Q��XOouYI��&[^TJQHTJI��!I��!Q �XO �XI]v#T��&D G.�XEHI]M^GJO-v 	 I]E4K�WXu �
u�OYO-[XT��X\�I�� Q��^OlKHO-Q I
	 � O-EHQ�WXERM O-[ �XEHI]MXGVO-vcK�	&��!�@DFM^GJO  	#"-�rOlKHOYOcQ��XD�Q�� ��L �&D�K
M&O-QHQRO-E>DFuYuYW&ERDFu�� � I�� Q �XO �XI]v#T��&D G �XEHI]M^GJO-v4��Q �&D
� �5; �K�gL 	&�1I(�(O��FO-E��BT 	���O�QRD ��O
D GVI I/��D�QoQ�DFM^GJO-K7 "	 6!D��X[  	 < � � O-EHQ�W&ERM O-[ �&EHI]M^GJO-v�K ���rO �%�X[gQ �&D Q T�� v#I]KHQ<I
	rQ �XO
O�� Q�EHTVOPK,� ; �)�,L I]WXQ � OPE	 I]ERv�K � ��L�	,91I�� �'T�	��rOlQ�D ��O%[XT �FOPERKHTJQ � D�GJI��XO4�rO%KHOYO 	 I]E
O�)^DFv �XGVO!Q��XD�Q#T�� �@D�MXGVO� 	 8 �5; �K�,L �&DFK��^TJ\��^OPE�[^T��]O-ERKRTVQ� Q��XD�� � ; �K�,SjMXW^Q#T �
QRDFMXGVO-K  	 :#D��X[J 	 � xcD�GVG O�� Q�EHTVOPKrI
	 �5; �)��S I]W^Q�� O-E	 I]ERv�K�Q��XOoO�� QREHTJO-K�I
	��5; �K�,L�	

�� �@D�MXGJO* 	 8gTJQ#uYD�� D�GNKHI M O I]M&KHO-E �]OP[;D M^TJ\ [^T & O-EHO��Xu�O T�� DFuYuYWXE�D�u �;M OYQ$�(O-O��
� ; �)�,L D��X[ �5; �K��S D
�&[�K�v�D�GVG [^T & O-EHO��&u�O�T���[^T�� O-ERKHTJQ � 	 � �^O�TJ[XO-D<TNK@Q��XD�Q��4TJQ ��MXTV\
[^T & O-E �XuYO4T���DFuYu-WXERDFu���D��X[�K�v�D GJG&[XT'& OPEHO��XuYO4T���[XT � O-ERKHTJQ � ��O�K��^I]W^GN[ �XEHO�	 O-E	DFuYuYWXE�D�u �/	

� �^O8EHO-DFKHI���	 I]E � ; �)��S �&D � T��X\cM OYQRQRO-E � O-E	 I]ERv�D��&u�O8Q��XD�� �5; �K�,L D��X[ � ��L
TJK>[&W^OcQHI�Q��^O��^O-TV\�� M I]E �^I I [ uYI��&KHQ�ERWXuYQHTJI�� v#OYQ��^I^[
� � �XTJu�� T �Xu�I]E � I]ERD�QHOPK �XEHI]M^GJO-v
K � O-u�T � u4���^I��4GJO-[^\FO1� C S � �^OYTJ\�� M&I]E �XI I ['� 	�� �^TNK�[^TNEHO-u�Q�K>Q��^O!KHO-DFERu�� QRI��(DFER[XK>\FI IX[
GVI u-D�G�I��XQRTJv#WXv KHIFGJWXQHTJI��XK 	 ��I(�(O �FO-E � Q �XO#IFQ��^OPE<Q �rI!v#OYQ��^I [&Ko[XI �^IFQ<T �Xu�I]E � I]ERD�QRO
�XEHI]M^GJO-v K � O-u�T � u ���^I(��GJO-[X\FO 	
L*GJQ��^I]W^\�� Q��^O O�) �&OPEHTJv#O�� Q�K �rO-EHO D�TJv#OP[ QRI�[XTJK��XEHI
�FO<uYI��(� OPu�Q�WXEHO � ��O#��O-EHO,�XI�Q

D�MXGVO QRI �%�X[�D#u�I]W � QHOPE � O�)XDFv �^GJO 	�� �^TNK 	 DFu�Q*[XI O-K �^IFQ�TNv �^G��%Q��XD�Q�Q��^O>uYI��(� O-uYQRW&EHO<TNK
QRERWXO 	 � Q<TJK �HW&KHQoD v#IFQRT ��D�QRTVI���QRI GJI I/��	 WXEHQ��XO-E<D�Q<Q��^O�TNv �^GJTNuYD�QRTVI��XK�I�	 �XERI�� T��X\%Q �XO
u�I��5� OPu�Q�WXEHO 	

� Q<TJK<TJv � I]EHQ�D�� Q1QRI O-v � �XDFKHTJUYO#Q �&D�Q u�I��5�HO-u�Q�WXEHO � K �^I]WXGJ[ M O#Q�D ��O��1�4TVQ�� v8W&u �
uYDFEHO!KHT �&u�O!Q��XO��XEHI]MXGVO-vQRI �(�X[ Q��^O�M&OPKHQ �XDFERDFv#OYQRO-ERK 	 I]EcD u�I]v �^GJO�) GNDFEH\�O�� KRuYD�GJO
�XEHI]M^GJO-v�TNK,�XIFQ8D�QREHT�� TJD�G(QRDFK �'	�� 	1D�u�I]W � QHOPE � O�)XDFv �^GJOc[XTNK �XEHI�� T �^\,u�I��5� OPu�Q�WXEHO � TJK
QHIcM O �&EHO-KHO��^QHOP[�� TVQ1K �^I]WXGJ[!M O [^I��^O 	 I]E*D#uYDFKHO � �^OPEHO<Q��XO M O-KRQ �XDFERDFv#OYQRO-ERK*uYD��!M O
	 I]W �&[-�4TJQ����^TJ\���uYO-EHQ�D�T��XTVQ � 	
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L 	 ERD�v#O �(I]E � 	 IFElQ��^OgKRQ�WX[ � I
	>[XT � O-ERKHTJQ � D��&[ EHI]MXWXKRQ �XO-KRK0� �XO�� [^O-D�GJT �^\ �4TVQ�� D
u�I]v �^GJO�)>u�I]v�MXT �XD�QHI]EHTND�G�I��^QRTNv#TVUPD QRTJI�� �XEHI]M^GJO-v �&DFK M OYO��>O-KHQ�DFM^GJTJK��^O-[
	-;�) � O-ERTJv#O��^QRK
QHIlKHQ�WX[ �%EHO-GJD�QRTJI��&K*M&O-Q �rOYO�� [^T��]OPERKHTJQ �lD��X[�EHI]MXWXKRQ �XO-KRK �&D ��O M OYO�� �XEHI�� I]KHO-[
	
L v#OYQ��XI^[�	 IFE(uYI��^QREHIFGJGVT �X\>[^T��FOPERKHTJQ �#D��X[%KHOYGJO-uYQHTJI�� �XEHOPKRKRW&EHO�M����&DFEHQHTND�G O�� WXv#O-E �

D QRTJI��,I
	 KRIFGJWXQHTJI��XK<T��gD&�XOYTJ\��^MXI]E �^I^I [ �XDFK�M OYO�� �XEHOPKHO�� QRO-[
	#� �^O#v#OYQ��^I^[,I]W^Q�� O-E �
	 I]ERv�K4Q��^O�� ��L5T�� QRO-ERv�K4I
	�v�D �FO-K��XD���	 I]E4D�KHOYQ*I�	 �XI���� Q�EHT�� TND�G,4�� � � � K 	�� �^O �XEHTNu�O
	 I]E�Q��XTJK4M OYQRQRO-E � OPE	 I]ERv�D��Xu�OoTNK*D �^TJ\��^O-E4u�I]v �XWXQRD�QRTJI��&D�G9u�I]KHQ 	

� �^O � DFEHQHTND�G-; �^W&v#O-ERD�QHTJI�� � OYGJO-u�QRTJI�� ��OYQ��^I^[ �&D�KoM OYO��,K�WXuYuYO-KRK 	 W^GJG���O�) QRO��&[^O-[
QHI Dgv#I]EHO%\FO��XO-ERD�G(O��Xu�I [XT��X\ KRu��^OPv#O 	 I]E8Q��^O�4 � ����	 � �XO KHQ�EHT �^\gO��XuYI [^T �^\ D�GJGVI��*K
�^TJ\��XO-Er[XT � O-ERKHTJQ ��\FO��^OPERD QRTJI��%D��X[ v#I]EHO �&EHI]v#TJKRT��X\#D�u-uYWXERDFu��lEHOPKRW^GJQ�K�	 3 TJQ��lQ��^TNKrO����
u�I [^T �^\�Q��XO>C S � �^OYTJ\��^M&IFE �XI I [!�XDFKrM OYO��lT � QROY\]ERD�QHOP[cT �cQ��^O � ; �)�!	(�1I I [ DFuYuYW&ERD�u �
EHO-KRWXGVQ�K*�&D ��O8M OYO���DFu��^TJO �FOP[�	*L�uYuYW&ERD�u �!GJO � OYGNK1u�GJO-DFEHG ��[^O-QHOPEHTVI]ERD�QRO��4TJQ �,T��&uYEHO-DFKHT �^\
�XEHI]M^GJO-v KHTJUYO 	�� �XTJK8uYIFWXGJ[ M&O%[&W^OlQRI,Q �XOlGJDFu��,I
	1D GJ\FI]EHTVQ��Xv�Q�W �XT��X\ �@D�GJ\�I]EHTJQ��Xv�� K
�&I^I]E � O-E	 IFE�v�D
�&u�OoT��!GNDFEH\FO KRTVU-O �&EHI]M^GJO-v�K��XI]E �XEHI]M^GJO-v [^T4 luYW^GJQ � 	

� Q �4DFK K �XI(� �8M �ouYIFW � QRO-E � O�)XDFv �^GJO-K9Q��XD�Q��XOYTJQ �XO-E [^T��]OPERKHTJQ � �XI]E'DFuYuYW&ERD�u �o[XO��(�XO-K
Q �XO>EHOYGND QRT��FO�� EHI]M&WXKHQ��^OPKRK �XEHI�� O-EHQ�lI
	@D#\FT��]O��%D�GJ\�I]EHTJQ��Xv�	
SrOYQRQRO-E	DFuYuYW&ERD�u �#D�Q��XTV\��XO-E�[XT � O-ERKHTJQ �>O��XKRW&EHO-K	Q��^O1K�WXuYu�OPKRK�I
	BD>EHIFM&WXKHQ [^O-KRTV\���	 I]E

Q �XO 4 � ���7W �X[^OPE,�&EHI u�OPKRKHT �^\!QRTNv#O�D��&[ � WXv8M&O-EoI
	 � I]MXK,� O-EHQ�WXERMXD�QRTJI��&K�	%� �^O�O�)^TJK$�
QHO��Xu�O<I
	 D�u�I]W � QHOPE � O�)XD�v �^GJO 	 I]E(Q��^TNK�M&O-GVTJO�	 TJKrGJO�	 Q�DFK�D
�%T � QHOPEHO-KHQRT �^\8I��&O����&EHIFMXGVOPv�	
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� �^TNK#u��XD��XQHOPE �XEHO-KRO�� Q�K�D�� D�GJQRO-ERD�� QHT��FO!v#OYQ��^I^[ QRI KHIFG �]O!D EHO-D�G����rI]EHGJ[ KRu��^OP[XW^GJT �^\
�XEHI]M^GJO-v u�I]v#T��X\ 	 EHI]v2D v#OYQ�D�G�� v#IFGN[5DFKRKRO-v8MXG � �XEHI u�OPKRK�	 � �^O v#OYQ��^IX[7WXKHOPK,D
KHQRI u��XDFKHQRTNu �XO-WXEHTNKHQRTNu v#OYQ��^I [!	 I]E�Q��^O>[^OPu�I^[XT��X\ �XEHIXu�O-[&WXEHO T ��D�KHQ�D��X[XDFER[ ��L�	,� �XO
�^O-W&EHTJKRQHTNu�TJQRKROYG 	�TNK&�XDFEHQcI
	oQ��^O�\FO��^IFQ ���&O,D��X[ �^IFQcD;v#O-EHO,ERW^GJO�	 I]Ecv�D�� �^T �^\ Q��XO
\�O��^IFQ� �&O#T � QRI Q��^O&� �^O��^IFQ � � O 	2� �XTJK u��&D
�XQHOPE�TNK>MXDFKHO-[ I�� Q �XO%�(I]E ��[^O-K�uYEHTNM O-[ T��
� w�x�� 	

� ��� � � 68"�",�'��6 
�� �@�2�'�����c������� "��'�#0������
Z*O�� W^TNEHO-v#O��^QRK4I
	�KRv�D�GJG9GJIFQ�K*I�	 D#\]EHO-D�Q �FD�EHTJOYQ � I�	��XEHI [&WXu�Q�K1v�D �FOoQ��^O �^GND�� �XT��X\cI
	
D!\FI I [ K�u��^O-[&W^GJO#I��XO�I
	�Q��^O%v�IFKRQ TNv �&I]EHQ�D�� Q D��X[ [XTT luYWXGJQ Q�D�K��gT � D �XEHI^[XWXuYQHTJI��
�XEHI u�OPKRK�	

� �^O%4�I]M � �^I���� u �^O-[&W^GJT��X\,�(EHI]M^GJO-v � 4�� � � ���&DFKrM OYO��lI��XO1I
	BQ��^O<v#I]KHQrKHQ�WX[^TJO-[
KRu��^OP[XW^GJT �^\ �XEHI]M^GJO-v�	�� �XOB$*�&OPERD QRTJI��XK�Z*O-KRO-DFERu��lu�I]v�v#W �XTVQ� �&DFKr[^O��]IFQRO-[%[XO-uYDF[XO-K
I�	BO2& I]EHQ	Q�E � T��X\ QRI,�(�X[#O  lu�TJO�� Q	v#O-Q �XI [XK 	 I]E	Q �XTJK��&EHI]M^GJO-v�	@Z*O-uYO�� QRG � � v�D�����v#OYQ�D(�
�^O-W&EHTJKRQHTNu�v#OYQ��^I [&K<GJT �FO&� TNv�WXGJD�QRO-[ L � �^O-D�GJT �^\��� L � � 8 :�� � �@DFMXW �]O-DFERu�� ���*� � � 6 6�� �
�1O��^O-QHTNu4L1GV\FI]EHTJQ �&v�K����L ���  �x�� �]D��X[ 9�O-W&ERD�G�9�OYQ �rI]E � K � 9E9 ��� < w��(�&D �FO4M OYO��#QRO-KRQHOP[
D \]D�T �XKHQ>Q �XTJK>uYIFv �XGVO�) u�I]v#M^T �XD�QRI]EHTJD�G@I��^QRTNv#TVUPD QRTJI�� �&EHI]M^GJO-v�	 ;��]O��gQ��XIFWX\�� Q��XO-EHO
D�EHO KHI]v#O v#OYQ��XI [XK%QRI O� lu�TJO��^QHG�� Q�DFu��]GJO,T �XKHQ�D��XuYO-K%I
	8v#I^[^O-ERD�QRO KHTJUYO/�*GND�EH\FO KHTJUYO
T��&KHQ�D
�&u�O-K4KHO-O-v QRI�M O �]O-E �l[XTT luYWXGJQ�QHI#[XO-D�G��4TJQ �
	 * WXEHQ��^O-ERv#I]EHO � Q��^TNK �XEHI]M^GJO-vjTJK4D
	 DFE � EHO-[&WXu�OP[�D�� �XEHI() TNv�D�QHTJI��>QRIoEHOPD G v�D�� W 	 DFu�Q�WXEHT �^\ �&EHI]M^GJO-v�K�� �^O-EHO4v#I]EHO4u�I]v �^GJO�)
u�I��XKHQ�ERD�T � QRK�K �XIFWXGJ[�M O Q�D �FO��%T��^QHIcD�u-u�I]W � Q 	
C I��&KHTN[^O-E D �XEHI^[XWXuYQHTJI�� K �^KHQRO-v � �^O-EHOl[^T & OPEHO�� Q<Q� �&O-K I
	 �XEHI [&WXu�Q�K>K �^I]WXGJ[ M O
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v�D
�XW�	 DFu�Q�W&EHO-[�	E; DFu � �&EHI [XW&u�Q �XDFK<D%uYO-EHQ�D T � �XWXv�MXO-E<I�	 �XDFEHQ�K1Q��XD�Qov8W&KHQ<M O �XEHI��
u�O-KRKRO-[ T�� D �XEHO-[XO��(�XO-[ KHO�� W^O��&u�O�Q��XEHI]W^\�� D KHOYQcI�	o\FT��]O�� v�DFu��^T �^OPK�	 � �XTJKlM&EHTVO 	
u�I��XKHTN[^OPERD QRTJI��cI
	9D �XEHI^[XWXuYQHTJI��lK � KHQRO-v �&DFK(D�GJEHOPD�[ �/� T �lD��cT ��	 IFERv�D�G ��D � �][XO-KRu-EHTJM OP[
D �XEHI]MXGVO-v � �^TNu�� T��&u�GNWX[^OPKrQ��^O>uYGJDFKRKRTJu-D G � I]M!K �^I���� 8 :�� 	

��I]KHQ I
	>Q��^O EHOPD�G<v�D�� W�	 DFu�Q�WXEHT �^\ �XEHI]M^GJO-v�K�D�EHO �^IFQ I��XG � u�I]v �^GJO�) MXWXQ D�GNKHI
GJDFEH\FO�KRuYD�GJO 	 toWXO!QRI Q��^O�u�I]v �^GJO�)^TJQ� I�	oEHOPD G4GNDFEH\FO�� K�uYD�GVO�KRu��XO-[XW^GJT �^\ �XEHI]MXGVO-v�K�TJQ
TJK&�XO-u�O-K�KRDFE � QHI �XD���O�O� lu�TJO�� Qcv#O-Q �XI [XK 	 IFE�\FO��^OPERD QRT �^\,��D QlGVOPDFKHQ �rD�� �&EHI5)^TNv�D QROP[
KHIFGJWXQHTJI��XK 	

��;I]ER[^O-E8QRI �XD �FOlO� luYTVO��^Q �&EHI u�O-[&WXEHO-K ��TVQ�TNK8TNv �&I]EHQ�D�� Q8QHI �XD��FO%Dgv#OYQ��XI [^IFG��
I�\���Q��XD�Q*Q�D �FO-K4T � QRI%D�u-u�I]W � Q1Q �XO�KHQ�ERWXuYQRW&EHO>I
		Q��^O �&EHIFMXGVOPv�	 � �^O8v#I]KHQ<K�WXuYu�OPKRK	 W^G
v#OYQ��^I [ DFv#I��X\ Q �XO v#OYQ�D(� �XO-WXEHTNKHQRTNu DFM I��FO!v#O�� QRTVI��^OP[ KHO-O-v�K�QRI M O%Q��^O �*� � 6 6���	
� �^O ��O �lQRI�TJQ�K*KRWXu-u�O-KRK�TNK4Q �XO>WXKHO I
	@D �XOYTJ\��XMXI]E �^I IX[�u�I��XKRQRERW&u�QRTVI��!v#OYQ��^IX[4� �XTJu��
O�) �XGVIFTJQ�K Q��^O1KHQ�ERW&u�Q�WXEHO1I
	 Q��^O �XEHI]M^GJO-v�	 * I]E�Q��XO1u�GND�K�KHTNuYD�G�4 � ��� Q��^TNK TNK � O-E �XD��&K Q��^O
EHTV\�� Q*Q �XT��X\%QHI [^I,	 ��I��(O���O-E�� D�[&[^T �^\%D%KHT �^\FGVO#u�I��XKHQ�ERD�T � Q4QRI%Q �XO �XEHI]MXGVO-v u �&D��^\FO-K
Q �XT��X\]K@[&ERD�KRQHTNuYD�GJG�����D��X[�Q��^O��#Q��XO �XOYTV\��^M&I]E �^I^I [#v#OYQ��^I^[�TNK��XIoGJI��^\FO-E@I�	 v�WXu � �^OYG ��	
* I]E4v#IFEROou�I��&KHQ�ERD T �XO-[�uYDFKHO-K �XO�� v#O-Q �XI^[XK �^O-O-[!QRIcM O>[^O �]OYGVI�� O-[
	3 Og[^O-D�G �4TJQ � D EHO-D�G<vcD
�^W 	 DFu�Q�WXEHT �^\ KRu��XO-[XWXGVT �^\ �XEHI]MXGVOPv I
	 � �^TNu�� D MXDFKHTNu
u�I]v �&I��XO�� Q'TNK'Q��^O�u�GNDFKRKHTNuYD�G5�HIFM#K �XI�� �&EHIFMXGJO-v�	'L [^O-u�I^[^T �^\ �&EHI u�O-[&WXEHO 	 I]E@D,�<L&� T��
� �^TNu�� � �XI5�4GJO-[^\FO	I
	&Q �XO �XEHI]M^GJO-v TNK W&KHO-[ � TNK.�&EHI��&I]KHOP[>DFK D 	 DFKHQ'KHIFGNW^QRTJI�� \FO��^OPERD QRTJI��
v#OYQ��^I [ 	 IFE�Q��^O �XEHI]M^GJO-v�	�� �^O�O2& O-u�QRT � O��^OPKRK@I
	 Q��XO �&EHI��&I]KHOP[�D GJ\FI]EHTVQ��&v�K'TNK �]O-EHT � O-[
Q �&EHI]W^\���u�I]v �XW^QRO-E�O�) � O-EHTNv#O�� Q�KrI���D#EHOPD G.�XEHI]M^GJO-v [XD�Q�D"	

� ��� � ���",�'��" ��� �1) � �������l)

� QoTJK3��OYGJG�� �XI(� �gQ �&D�Q v#I]KHQoI
	rQ �XO�uYI]v �XW^Q�D�QRTVI��XD�G�GJI]DF[ T � ��L�� KoTNKoO�) � O��&[^O-[ I��
O ��D GNWXD�QRT �^\ Q �XO I]M��HO-u�QRT��]O�	 W �Xu�QRTJI�� 	 I]E%OPD�u�� T��&[^T�� TN[XW&D G2� KHIFGNW^QRTVI�� �#I
	�D � I��XWXGJD(�
QHTJI���	 L1GJKRI � �XO�� Q��^O��XEHI]M^GJO-v �XDFK�v�D���� u�I��&KHQ�ERD T � Q�K�Q��^O�u�I]v �&W^Q�D QRTJI��XD�G4O2& I]EHQ
	 I]E�� O-E	 I]ERv#T �^\>\FO��^O-QHTNu4I�� O-ERD�QHTJI��XK(TJK MXTV\F\FO-E	Q��XD���T �lKHQ�D��X[&DFER[cKHTJQRW&D�QHTJI��XK�� M O-uYDFW&KHO
	 O-DFKHTNM^TJGJTVQ � I�	�KHIFGNW^QRTVI�� v#WXKHQ#M O��&EHO-KHO-E � O-['� 	+� �^O-EHO 	 I]EHO �(v#I^[^T 	1� T �^\ D���� I
	�Q��^O-KHO
�&IFT � Q�K�v�D ���^OYG �!QRI�K �XIFEHQRO�� Q��XO uYI]v �XW^QRT �^\#QRTNv#O 	

$1WXE>D�� �&EHIFDFu � QRI�EHO-[&WXu�OcQ��^Olu�I]v �&W^Q�D QRTJI��XD�G	Q�DFK �,TNK>MXDFKHO-[ I�� D �]O-E �gKRTJv �XGVO
EHO��XEHOPKHO�� Q�D�QRTVI�� Q��XD�Q1EHO�� W^TNEHO-K4I��^G���KHTNv �^GJO v#I
�FOPv#O�� QRK 	 IFE*Q��^O \FO��XOYQRTJu I�� O-ERD�QRTJI��&K��
D
�&[ I�� D [XO-u�I^[^T �^\ �XEHI^u�O-[XW&EHO Q��XD�Q��^O-G��&K�QRI DFuYu�OYGJO-ERD�QRO%Q��^O�u�I�����O-EH\FO��&u�O%I
	�Q��^O
D GJ\FI]EHTVQ��Xv 	 � �^O �&EHTJu�O ��O,�XD�TN[!TJK4T ��KHIFGNW^QRTVI���� WXD�GJTVQ�0� �^O���uYIFv �&DFEHT��X\ �4TJQ ��v#I]EHO
QHTNv#O>u�I��XK�WXv#T �^\�v#O-Q �XI^[XK 	
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� �^OcTJ[XO-D���O �XEHI�� I]KHOlu�I��XKRTJKRQRK I
	4u�I��XKRTJ[XO-EHT �^\�Q��XO�T �X[XT � TN[XWXD�G QHI,M&OcQ��^OcI]ER[^OPEHT��X\
I�	 �XDFEHQ$� �&EHI^u�OPKRKHT �^\ I�� O-ERD�QRTVI��XK�	 IFE#O-DFu�� �XEHI^[XWXuYQ��(T 	 O 	 D �&EHI [XW&u�QcMXDFKHOP[ EHO��XEHO��
KHO�� Q�D�QRTVI���	�� �^WXK ��D
� T �X[^T�� TJ[&WXD�G(TNK�[^O-KRu-EHTJM O-[ DFK 3 KHO�� WXO��XuYO-K 	 I]E8Q �XO!EHO-K��&OPu�QRT � O
�XEHI [&WXu�Q�K�	1� �XTJK8uYI��&KHTN[^O-ERD�QRTJI��;TJK8[XI��XOlT � I]ER[^O-E8QRIg[^O��%�^O%KHTNv �^GJOl\FO��^O-QHTNucI�� O-ERD(�
QHTJI��XK �0	 I]E 	 DFKHQRO-E1uYIFv �&W^Q�D�QHTJI��'�rD
�&[�QRIc\FT��FO Q �XO8[^OPu�I [^T �^\��XDFEHQ1D �^OPD����4��OYTJ\��]Q*T��
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Q �XO8KRu��^OP[XW^GJO>u�I��XKRQRE�WXu�QRTJI��
	�; DFu�� �&EHI [XWXuYQ*TNK*O�) �XEHOPKRKHO-[,M��%T � QHO-\FO-ERK�� � O-ERv#WXQRD�QRTJI��
�4TVQ�� EHO�� OYQRTVQRTJI�� EHO��&EHO-KHO�� QHT �^\ D�GJG@I�� O-ERD�QRTJI��XK�Q��XD�Q �&D �FO�QHI!M O �&OPE	 I]ERv#O-[gT��gI]ER[^O-E
QHIgI]M^Q�D�T �;Q��^O��&EHI [XW&u�Q 	 � �XO � I]M �XWXv�MXO-ERK�� O-ERv�W^Q�D QRTJI�� EHO��&EHO-KHO�� QRT �^\ �XEHIX[XWXuYQ%

GVI I/� K4GVT �FO 3

3.$  � � $� � ��� � ��� � +.+,+ ����� 	 $ ���� +.+,+ $ ' 	��� � 	 I]E�O-DFu��  � A �!,	 � �
; DFu ��\FO��XO�� � � EHO��XEHOPKHO�� Q�K4Q��^O��HI]M � WXv�MXOPE�� Q��^O#D�GVGJOYGJO(�rI�	 �XEHI [&WXu�Q 
 � T�	 O 	 � � � �

) � " w*",+,+,+," � �@1 	�� �XO�I]ER[XO-E>I
	�TVQ�K>I�� O-ERD�QRTVI�� TNK>\FT �]O�� M��,Q��^O��^W&v8M&O-E I�	*QHTNv#O-K8Q �XO
D GJGJOYGJO%TNK�EHO�� O-D�QRO-[;T �;Q��XO KHO�� W^O��Xu�O � O/	 \,	gT 	1\�O��^O � � : O�� WXD�GJK 7>D��X[ TJQ8TNK8Q��^O ��� Q �
QHTNv#O TJQ1D�� � O-DFERK4T �!Q �XO8KHO�� W^O��Xu�O/�XQ��^O��!Q��^O>\FO��XO>EHO��XEHOPKHO�� Q�K�Q �XO���� Q�� I�� O-E�D QRTJI�� I
	
� I]M 7�T � �XEHI [XW&u�Q�
 � 	�� �^O $ � � EHO��XEHOPKHO�� Q�K1Q��XO#DFKRKHOPv#M^G�� �HIFM I
	 �XEHI [&WXu�Q�
 � �^TNu���TNK
EHO�� O-D�QHOP[ / ���oQRTNv#O-K�	�� �^O>QRIFQ�D�G.� WXv�M&O-E*I�	 �&DFEHQ � �XEHI^uYO-KRKRT��X\�I�� O-ERD�QRTVI��XK � � TJK4\FT��]O��
M��

� � � ���
	� � � / � � 	

� �^O QRI�Q�D�G.�XWXv8M&O-E*I
	�\FO��XO-K4T���Q �XO8DFERERD �%O�� W&D GNK*QRI�Q��^O8QHIFQ�D�G.�^W&v>M O-E*I
	@I�� OPE �
D QRTJI��XK��&T 	 O 	

��� � '��� � � �
	��� � / � �/	

3 O,GJO�	 Q!I�� O�� Q �XO � I]KRKHTNM^TJGJTVQ � I
	#WXKHT �^\ D � O-ERv#W^Q�D�QRTVI�� I�	 �XEHIX[XWXuYQ!�^W&v8M&O-ERK
�� � "� � ",+.+-+,"� ' �! � � ) � "�w*",+.+,+." / 1 ��D��&[�WXKHO>Q��XO8[^O-uYI [^T �^\lQHOPu�� �XT�� W^O 	 I]E1KHO-GVOPu�QRT��X\
Q �XO �XEHI [XW&u�Q � K�I�� O-ERD�QRTJI��!QRI�M O KRu��XO-[XWXGVO-[
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� �^O8[^OPu�I^[XT��X\&�&EHI u�O-[&WXEHO��rO �XEHI�� I]KHO �XO-EHO �^GND�� K*D&�XEHTNv�DFE ��EHIFGJO>T��,Q��^O>O� luYTVO��Xu��
I�	@Q��XO D�GJ\FI]EHTVQ��Xv�	���%I]ER[^OPE�QRIcO�) �XGJD�T �!Q��^O �XEHIXu�O-[&WXEHO3�rO,�^O-O-[!� ERKHQ*QRIcKHQ�D�QRO KRI]v#O
[^O��%�^TJQHTJI��XK�	

3 O![XO��(�XO!T � Q �XO!	 IFGVGJI��4T��X\ [^O-K�uYEHT �^QRTVI�� Q��XD�Q�Q��^O�T �X[^TNu�O-K $;D��X[ $ � � DFEHO �XI�Q
QHTNv#O>u�I]W � QRO-ERK4MXWXQ4O � O��]Q4u�I]W � QRO-E�K�� T 	 O 	 $%D��&[%I��XO $ � � DFEHO>W � [&D QRO-[!O��]O-E �cQRTJv#O>D��
I�� O-ERD�QRTJI��,TNK1KRu��^OP[XW^GJO-[
	 � �XO8QRTJv#O8uYIFW � QRO-E4TJK1[XO��(�XO-[,DFK*Q��^O �FDFEHTNDFM^GJO T��&[^O�)^O-[�M��
$cD��&[ $
� �/	
p��)� �  ('�� 3 $  �1�."�#/	 � �XO �XO-DF[%TNK�[^O��%�^O-[%T��%Q��^O 	 IFGJGVI(�4T��X\ �rD � 	 �9OYQ ��� � � $
� ���

M&O Q��^O>u�I]v �XGVO-QHTJI�� QHTNv#O I
	'� I]M 7 � �XEHI [&WXu�Q�
 � T � TJQRK�$ � � � Q��!I��&OPERD QRTJI���	�� �^O����
� ��$ � �$� $ � � v�D()����� 	 ) � � �/� $ � �(� 1 � !,	 w��

� �^O-EHO
��� � � x�� � x
� � � � $ � � � � � � � � � � $ � � � � � � �;: 	 � �  � A " � � � �  
; �]O-E �;QHTNv#O�D
� I��&OPERD�QHTJI�� TJK�KRu��^OP[XW^GJO-[ TVQ�K�u�I]EREHO-K � I��X[XT��X\ T��&[^O�) � $ � � � TNK�W ���

[XD�QRO-[�	 3 �^O�� Q��^TNK �XD�� � O��XK Q��^O�T �X[XO�)9$�TNKoD�GNKHI�W � [&D�QHOP[�	0� �^O �FD�GNW^O�T � � !,	 w��*TNK
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u�I]v �XW^QRO-[lD Q	O-DFu���TVQRO-ERD�QRTJI��cI�	 Q��^O1IFM�� O-uYQHT��]O 	 W �XuYQHTJI���u�I]v �XWXQRD�QRTJI��
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v�D�� � �
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�&u�O<D��&[ [XI]v#T��&D
�&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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k -��� $=� 	#"�'� t<TJKRQRD��&u�O8D��X[,[XI]v#T��&D
�&u�O8EHOYGND�QRTVI��&K�	 � �^O ���1� I��&OPERD QRI]E1TNK1D�� �^GJTJO-[
QHI&�^I���� [XI]v#T��&D QRO-[!KRI�GNW^QRTJI��XK4I]M^Q�D�T��XO-[�D�	 QRO-ErI��XO���L5ERW �
	

* 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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k -��� $=� 	#"�)> �@D�ER[XT��XO-KRK$� �,D � O-K��XD�� EHO-GJD�QRTVI��&K�	+91I���� [^I]v#T��&D�QHOP[ KRIFGJWXQHTJI��XK�T�� Q��^O
GJDFKHQ*\FO��^O-ERD�QRTJI��
	

/ �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 	

6 <



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]vQ �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
��L�� M&D�KRO-[�v#OYQ��^IX[�D�� �^GJTJO-[�QRI>D QRI]W^\���u�I]v#M^T �XD�QHI]EHTND�GXI��^QRTNv#TVUPD QRTJI�� �XEHI]M^GJO-v
�&D�KoM OYO�� �XEHOPKHO�� QRO-[
	 � �^TNK �&EHI^u�OP[XWXEHO#\FO��^O-ERD�QRO-K,�^TJ\�� � WXD�GJTVQ ��KHIFGJWXQHTJI��XK 	 ��
	 D�uYQ�� Q��^O8M O-KHQ1T �^TJQHTND�G KRI�GNW^QRTJI��XK4I���Q��^O>GJTVQRO-ERD�Q�WXEHO8D�� D TJGNDFM^GJO 	 I]E*Q �XTJK �&EHI]M^GJO-v
DFEHOoI]M^Q�D T �^OP[ �^O-EHO/	
9<WXv#OPEHTJu-D GBEHOPKRW^GJQ�KrK��^I�� Q �&D�Q�Q �XOo[XO-u�I^[^T �^\�v#OYQ��XI^[��^OYG �XK�QRI#\FO��^OPERD�QHO<\FI I [
KHIFGNW^QRTJI��XK�T���K��^I]EHQ*u�I]v �XWXQRT��X\#QRTJv#O/	
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