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=�eJ\dcHTQc�cHf#[ g�TiS`S`\djkWrM�V�SHe#\mj#\^n�V_\^\tM�Wporqts#u�vwsyx9zC{J|Q}ls�~ s�� {J|l���dX
69�^L�j#\dg�TQ� ��\dLNV3�d�����P�N�N�����





;<O � VH\dc`\dU S`\�OQL���M�V_M���MPc`SHTiSHfJT cH��\�OQL(S`\dcHT � V_\dc`\dU SHLNSHL�jJL�B LNMPOQL�R9MPLNSHTQU�� c`M�S`S`M�OQLkjJTQVH\��dTiMPU#\pj#\dO
B�V_M�W X�69Oi[ \^VHS`M a&VH\dcHcHL�U��7L�O��ZUJ\kjZT7M�S`S`\dU#\^VH\�TQO�jZT � OiMPg�L)jJT�orqts#u�vwsyx�zE{Z|Q}ls�~�s�� {Z|l��� � VH\dcHc`M
OQL�@#�^f#MPOQLp;<U S`\^V�UJL	�dTiMPUJL�Oi\p@ f � \^V_TiM�V_\KjZT @ SHfJjZT 6
�NL�U��dLNSHT��G57OQL�cHcH\mjJT�
%LNS`\dg�LNSHTQ�^L�� @ \^S`S`M�V_\�jJT
69UJL�OQTQcHT��JfZU��dTiMPUJL�Oi\ \dj�6 ��� OQTQ�^L	�dTiMPUJT X

69T�c`\dUJcHTEj#\dO�:9\d��VH\^S`M j#\dO�
%TQUJTQcHS`VHM�j#\dOQOQL�BCf#[J[ZOQT �^L�;<c`S`V_f��dTiMPU#\�U X��J�d��j#\dOE���)6 � V�TQOi\��d�������
SHL�Oi\mjZT � OiMPg�L3jJT V_T ��\^V_�^L � MPc`S��wfJUJT���\^V�cHTiSHLNV_TQL �\t\�! fJT � MPOQOi\dU S`\ L�O SHTiS`MPOiM�jZTmorq s v`vwsyx#"%$ |�&/| u'"�x^u)(
|+*-,.( v/"'01( v | u)( �32
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;tSHeJL�U�� g�� cHf � \^V � TQc`M�V3L�UJj S`\dL��_e#\^V(6/OQ[]\^V_S`M)a&VH\dcHc_L�U	WlM�VpeJTQc�\�� � \^V_S3nPfZTQj#\(SHe#VHMPf#nPe SHe#\
 M�V_OQjkM�W>��MPUJc`\^V �NLNSHTiMPU O L  c^X

;�SHeJL�U�� BEeJTQO T ��� \"!G\�� OiM �_e L�UJj.�JLN[ZTiM�69UJ��MPUJL�WlM�V9SHe#\dTiV � VH\d�^TiMPfZc/L�j�� TQ��\dcKL�UJj%SHe#\3WlV_fZTiS`WrfZO
��MPOQOQLN[ M�V_LNSHTQMPUJc^X

; SHeZL�U#� 
%LNVHSHTQU#M a7LNV_jJT WrM�V�TQU S`VHM jJfJ�^TQU#n9gp\�S`Mtg�LNSHe#\dghLNSHTQ�^L�O VH\dc`\dLNV_��e�L�UJjbWrM�V>SHe#\���MPUJc`SHL�U S
\dUJ��MPf#V�LNn�\dgp\dU S^X

;7SHeJL�U#��L�OQO SHeJ\���MPg � MPU#\dU SHc�M�W�g��kVH\dc`\dLNV_��e�n�VHMPf � WrM�V � VHM � T jJTQU#npgp\  TiSHe L � Oi\dL�cHL�U S/L�UJj
c`SHTQg3fJOQLNSHT U#nb\dU � TiVHMPUJg�\dU S�L�UJjkWrM�V/ghL�U$�ke#\dO � W fJO jJTQc_�^fJcHcHTiMPUZc^X

;�SHeJL�U#� g�����MPOQOQ\dLNnPf#\dcKL�UJj�WrV_Ti\dUZjJc�A/n�Mka&MPcH�^L�T U%\ �#\dj#\^V_T ��Mka&\d�^�^L(WrM�V/SHe#\dTQV9cHf ��� M�VHS.L�UJj
SHe#\dTiV � LNSHTi\dUJ��\mjJfJV_TQU#n3SHe#\dc`\%��\dLNV�c^X'&�(*)$+-,�./(*)$+10%+-0�(*)32�452768+*,�,�+*,96;:=<�>?452�>A@#(B+ <5@3CD<FE5+72�,�GH0I)$+KJML

;YS9TQc/TQg � MPcHcHTQ[ZOi\ S`MkOQTQc`S.eJ\^VH\3L�O OGSHe#\ � \^M � Oi\  e#M���MPU S`V_Ti[ZfJS`\dj%jJTQVH\d��SHON�kM�V9T UJjJTiVH\d��SHOO�(S`M(SHe#\
L��^��MPg � O TQcHeJgp\dU S&M�WGSHeJTQc  M�V�� X�= MpL�OQO M�WGSHe#\dg ;�\�� � VH\dcHc7g���n�V_LNSHTiSHfZj#\�XCIKUJON��� ;  MPfJOQj(nPT���\
Lmc � \d�^T L�OJSHeJL�U#�pS`Mbg���g�fJg-� g��hjJL�jhL�UZj�g��p[JVHM�SHe#\^VCWlM�V&SHe#\K��MPUJc`SHL�U S&c_f ��� M�VHS>SHeJLNS&SHe#\dTiV
OiM ��\�eJL�c�nPT���\dU g�\�X(;YSQP c3L � TiSR� SHeJLNSmSHe#\Q��LNV_\�U#M�Stn�MPT U#n�S`M%VH\dL�j L  M�V_j M�W  eJLNS�;KeZL���\
 V_TQS`S`\dU�e#\^VH\�X

= V_Ti\dc`S`\�� @ \ � S`\dg�[]\^VTS�SHe�� �N����� X
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�NXQ� ;<U S`VHM jJfJ��SHTQMPUkS`Mk57eJL � S`\^Vt�1X XmXtXtX XtXtX XmXtXtX XtXtX XmXtX XtXtXtX XmXtX X ��H
�NX � B�V_\dOQTQg�TQUZLNV���VH\dcHfZOiSHc	XtX XtXtX XmXtXtX XtXtX XmXtXtX XtXtX XmXtX XtXtXtX XmXtX X ���
�NXIH B�V_M M�W M�W>=�e#\^M�VH\dg �NXQ�NXQ��XtXtX XmXtXtX XtXtX XmXtXtX XtXtX XmXtX XtXtXtX XmXtX X H��
�NX � B�V_M M�W M�W>=�e#\^M�VH\dg �NXQ�NXIHhXtXtX XmXtXtX XtXtX XmXtXtX XtXtX XmXtX XtXtXtX XmXtX X �P�
�NXKS 5&MPUJ�^O fJjJTQU#n3VH\dg�LNVI� c X XtXtX XmXtXtX XtXtX XmXtXtX XtXtX XmXtX XtXtXtX XmXtX X �FH

G JK��13LM�%"��N�O(A�6:QPSRT.
��"��8�����D��.#�D:QUS$902*M"�$V�F"�13.
.;./(+./��$90 WKX
� XQ� ;<U S`VHM jJfJ��SHTQMPUkS`Mk57eJL � S`\^V.� X XmXtXtX XtXtX XmXtXtX XtXtX XmXtX XtXtXtX XmXtX X ���

� X � @ SHLNS`\dgp\dU S.M�W SHe#\tghL�TQU�VH\dcHfZOiSHc XtXtX XtXtX XmXtXtX XtXtX XmXtX XtXtXtX XmXtX X � �
� XIH �#VHMPU S.S`V�L���� TQU#nhL ��� VHM �#TQg�LNSHTiMPUZc XtX XtXtX XmXtXtX XtXtX XmXtX XtXtXtX XmXtX X S �
� X � ?EcHSHTQg�LNS`\dc�MPU WlVHMPU S�S`V_L��I� T U#n�c`MPOQf#SHTQMPUJc XtX XmXtXtX XtXtX XmXtX XtXtXtX XmXtX X S��
� XKS ?EcHSHTQg�LNS`\dc�MPU�cHeJTiWrS�jJTZY \^VH\dU SHT L�OQc XtX XtXtX XmXtXtX XtXtX XmXtX XtXtXtX XmXtX X [�H
� XI[ B�V_M M�W M�W SHe#\ SHe#\^M�VH\dg�c XtXtX XmXtXtX XtXtX XmXtXtX XtXtX XmXtX XtXtXtX XmXtX X [��
� X � 6 ��MPfJU S`\^VH\�� L�g � Oi\ XtX XtXtX XmXtXtX XtXtX XmXtXtX XtXtX XmXtX XtXtXtX XmXtX X � �

� P]\-./��13L��%"%�N�)(^:<�D�_US$ 0`*M"N$
�F"�13.�.a./(+./��$902.`E;�N��b^P R �%���c���N1D"d16���eL,�D������13��(
��1f��1 g3X
H XQ� ;<U S`VHM jJfJ��SHTQMPUkS`Mk57eJL � S`\^V]H X XmXtXtX XtXtX XmXtXtX XtXtX XmXtX XtXtXtX XmXtX X ���

H X � B�V_\dOQTQg�TQUZLNV_Ti\dc&L�UJj c`SHLNS`\dgp\dU S.M�W SHe#\tghL�TQU�VH\dcHfZOiSHc�XtXtX XmXtX XtXtXtX XmXtX X �	�
H XIH IKf#SHO TQU#\KM�W SHeJ\ � VHM M�W X XtXtX XmXtXtX XtXtX XmXtXtX XtXtX XmXtX XtXtXtX XmXtX X ���
H X � B�V_\dOQTQg�TQUZLNV���VH\dcHfZOiSHc	XtX XtXtX XmXtXtX XtXtX XmXtXtX XtXtX XmXtX XtXtXtX XmXtX X ���

H XKS ?EcHSHTQg�LNS`\dc�MPU�cHeJTiWrS�jJTZY \^VH\dU SHT L�OQc XtX XtXtX XmXtXtX XtXtX XmXtX XtXtXtX XmXtX X � �
H XI[ B�V_M M�W M�W SHe#\ SHe#\^M�VH\dg�c XtXtX XmXtXtX XtXtX XmXtXtX XtXtX XmXtX XtXtXtX XmXtX X ���

�



H X � BEVHM � \^VHSHTi\dc7M�W SHe#\tLNS`SHL�TQUZLN[ZOi\tc`\^SHc9XtXtXmX XtXtX XtXtX XmXtXtX XtXtX XmXtXtX XtX4�^�	�

W J�b�13��*�P \ ./��13LM�%"��N�O(A$4.
���%021f��$4.5:<�D� b�(+* $4��L,�D"%���V�F�D��.
$4��Cf1f�����D�
"�14E#. � � g
�#XQ� ;<U S`VHM jZfJ��SHTiMPUkS`M(57eZL � S`\^V � XtXtX XtXtXmX XtXtX XtXtX XmXtXtX XtXtX XmXtXtX XtX4�^�P�
�#X � :9\d��VH\dL�c_TQU#nhU#M�V�g�c7WlM�V � Ti\d��\  T c`\ ��MPUJc`SHL�U S/c`MPOQfJSHTiMPUJc�XmXtXtX XtXtX XmXtXtX XtX4�����
�#XIH @#eJLNV � P \ \dcHSHTQg�LNS`\mWrM�V.e9� � \^VH[ MPOQT �.��MPUJc`\^V ��LNSHTiMPU%OQL  c XtXtX XtXtX XmXtXtX XtX4���d�
�#X � RK\dU#\^V_L�OQT��^\dj��_eJLNV_L���S`\^V�TQc`SHTQ�^c/L�UJj-
�LH�#TQg3fJg BEV_TQUJ�^T � Oi\KXtXtX XtXtX XmXtXtX XtX4�
H8S
�#XKS 6 cHeJLNV � P \ \dc`SHT g�LNS`\tWrM�V/e9� � \^VH[ MPOQTQ�/OQTQU#\dLNV�\�! fJLNSHTiMPUZc7XtXtX XtXtX XmXtXtX XtX4�
H��

�d��L�"%�����D��16*�b�( �4W��
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=�eJT cGSHe#\dcHT c � V_M3� TQj#\dc cHMPgp\&UJ\  V_\dcHfJOiSHc ��MPUJ��\^V_UJTQUJn/fJUJT ! f#\dUJ\dcHcGL�UJj P]\ c`SHLN[ZTQO TiS � M�WZcHMPOQf#SHTiMPUJc
S`Mhe9� � \^VH[ MPOQT �/c � c`S`\dg�c�M�W ��MPUZc`\^V �NLNSHTiMPU OQL  c�TQUkMPU#\�c � L���\mjJT gp\dUJcHTiMPU
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$ \^VH\ 	%�&	'�  (�)� � �*� �,+ TQcKSHe#\%��\d��S`M�VmM�WCSHe#\p��MPUJc`\^V ��\dj ! fJL�U SHTiSHTi\dc��GL�UZj%SHeJ\.- f3��W fJUJ��SHTiMPU

�/1032 � � + TQcELmcHgpM M�SHe ��\d��S`M�V �J\dOQjpjJ\��ZU#\djpMPU�Ltj#MPg�L�TQU 054 � � + #76 \/c_eJL�OQO#L�cHcHfZgp\�SHeJLNS
c � c`S`\dg � � � TQc/cHS`V_TQ��SHON� e9� � \^VH[ MPOQT �	�ZT X \�X9SHeJLNS�� WlM�VK\dL��_e 	 � 0 � SHeJ\�8 L���M�[ZTQL�U)g�LNS`V_T �:9 
���	��
eJL�c = jJT c`SHTQUJ��S�\dTQn�\dU �NL�OQf#\dc<; \ ��	=�%>@?A?A?�> ; + ��	�� �7L�UJj�SHeZLNS�\dL���e �_eJLNV_L���S`\^V�TQc`SHTQ�%WrL�ghTQON�
TQch\dTiSHe#\^VkOQTQU#\dLNV_OO� j#\^n�\dU#\^V�LNS`\)M�V(n�\dU fJTQU#\dON��U#MPUZOQTQU#\dLNVhT U�SHe#\ c`\dUJc`\%M�W%! LH� X @ � c`S`\dg�c�M�W
SHeJTQcCS � � \ � VHM3� TQj#\KgpM j#\dOQcCM�W c`\���\^V�L�O U#MPUJOQTQUJ\dLNV � e#\dUJMPgp\dUJL � WlM�V�\��#L�g � Oi\KTQU�nPL�c�j#� UJL�g�TQ�^c��
S`V_LCBh�D-JM  �#\dO L�c`S`M j�� UJL�ghTQ�^c �  e#\dU�jJTQcHcHT � LNSHTiMPU�\ Y]\d��SHc��]cHfJ��e L�c � TQcH��MPcHTQS ���ZLNVH\tUJ\^nPOi\d��S`\dj X

;YS TQc  \dOQO �7� U#M  U SHeZLNS��9[ \d�^L�fJcH\ M�W�SHe#\�UJMPUJOQTQU#\dLNV�j#\ � \dUJjJ\dUJ��\ M�W�SHe#\���eJLNV_L���S`\^V_T c`SHTQ�
c � \^\djJcE;GF ��	�� MPU SHe#\(cHSHLNS`\ �NLNV_TQLN[ Oi\ 	 � c`MPO f#SHTiMPUJcmM�W�SHe#\ 57L�fJ�_e9� � V_M�[ZOi\dg WrM�Vbc � cHS`\dg�c3M�W
��MPUJc`\^V ��LNSHTiMPUhOQL  cEg�L �pj#\���\dOiM � jJTQcH��MPU SHTQU fJTiSHTi\dc TQU%� UJTiS`\7SHTQgp\�jJfJ\�S`Mtn�V_L�jJTi\dU SE�^LNSHL�c`S`V_M � e#\��
U#M)g�LNS`S`\^VpM�W�SHe#\(VH\^nPfJOQLNV_TQS � M�W�SHe#\kTQUJTiSHT L�O�jJLNSHL X =�e#\^VH\^WrM�VH\�� S`M)L���eJTi\���\knPOiM�[ZL�OC\��#TQc`S`\dUJ��\
VH\dcHfZOiSHc�� TiS�TQc&\dcHc`\dU SHTQL�O S`M  M�VI�  TQSHeJTQUhLp�^O L�cHc7M�W jJT cH��MPU SHT U f#MPfZcCW fJUJ��SHTQMPUJc�� TQU S`\^V � VH\^SHTQU#n3SHe#\
c � c`S`\dg M�WK\�! fJLNSHTiMPUJc � � � TQU
TQSHc�jJTQc`S`V�Ti[Zf#SHTiMPUZL�OEc`\dUJcH\�X @ TQUZ��\��&TQU	n�\dUJ\^V_L�O��  \dLA�
cHMPOQf#SHTiMPUJc
M�WESHeJ\�5�L�fJ�_e9� � V_M�[ZOi\dg WlM�V � � � LNVH\pU#M�S fJUZT+! fJ\��]L�U \dU S`VHM � �%��V_TiS`\^V�TiMPU)WlM�V L�jJg�T cHcHTi[ZT OQTiS �kTQc
fJcHfZL�OQON�hL�jJjJ\dj�S`M�V_fJOQ\9MPfJS.U#MPU�� � e9� cHTQ�^L�O jJTQcH��MPU SHTQU fJTiSHTi\dcdX

=�eJ\�\��#TQc`S`\dUJ��\3M�W�nPOiM�[ L�O \dU S`VHM � �  \dLA�%c`MPO f#SHTiMPUJc.M�W�SHe#\�57L�fJ�_e9� � VHM�[ZOi\dg WlM�V � � �  TiSHe
cHg�L�O OES`M�SHL�O �NLNV_TQLNSHTiMPU  L�c%�JV_c`S3\dc`SHLN[ZO TQcHe#\dj [9�	RKOQTQg�g TQU �d��[8S �CT U SHeJ\�W fJUJjJL�g�\dU SHL�O � L��
� \^V�H H��JI �GfJcHTQU#n(L � VHM�[ZLN[ZTQO TQc`SHTQ� L�Oin�M�V�TiSHeJg�X 69U%L�OiS`\^V�UJLNSHT���\pgp\^SHe#M j)WlM�V ��MPUJc`S`V�fJ��SHTQU#nkc`MPOQf��
SHTiMPUJc/M�W�SHe#\p57L�fJ��e$� � VHM�[ZOi\dg �]L�cKOQTQg�TiS�M�WCL�c`\�! f#\dUJ��\3M�W � Ti\d��\  TQc`\���MPUZc`SHL�U S L ��� VHM �#TQg�LNS`\
c`MPOQfJSHTiMPUJc�j#\�� U#\dj�[ �kLhWlV_MPU S/S`V_L���� TQU#n(L�Oin�M�V_TiSHeJg-�  L�c9TQU S`VHM jJfJ��\dj�TQU�SHe#\ � L � \^V_c.M�W :KLNWr\^V �
gpMPc�H ���KI�WrM�V�cH�^L�OQLNVp\�! fJLNSHTiMPUZcpL�UJj�:KT�B \^V�UJL�H H��JI�WlM�Vh� > � c � c`S`\dg�c��CSHe#\dU	\�� S`\dUJj#\dj	[ �
a&VH\dcHcHL�ULH �^�CICL�UJj�D/TQc`\^[JV_M%H [��MIES`M n�\dU#\^V_L�O = >-= c � c`S`\dg�c^X�a �)n�\dU#\^V_LNSHT U#n�gpM�VH\�L��^�^f#V_LNS`\
L ��� V_M �#TQg�LNSHTiMPUJc��ZSHeJTQc/gp\^SHe#M j � V_M3� TQj#\dc.L�jZjJTiSHTiMPUJL�O TQUJcHTinPe S�MPU%SHe#\m[ \deJL3� TQMPf#V.M�W�c`MPO f#SHTiMPUJc^X
;<U�SHeJ\ � VH\dc`\dU S  M�V�� �  \  T OQOJSHLA��\tL�j��NL�U SHLNn�\tM�W SHe#\ � V_M � \^V_SHTi\dcEM�W  L3��\#� WlV_MPU S/S`V_L���� TQU#npL � �
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SHe#\^VH\dTQU � �  L�c �JV�c`S � f#V_c_f#\dj [9� $ f
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=�eJ\ P \ �wc`SHLN[ZT OQTiS ��VH\dcHfJOQSHc M�[ZSHL�TQU#\dj�TQU3SHeJT c SHe#\dcHTQc>LNVH\�M�[ZSHL�TQU#\dj � LNVHSHOO�m[ �3fJc_TQU#n9SHe#\�MPgpM�S`M � �
L ��� VHMPL��_e � 57eJL � S`\^V_c/� �DH � �ZL�UJj � LNVHSHON�(WlMPOQOQM  TQUJn3SHeJ\ $ L�LNV P c/gp\^SHe#M j � 57eJL � S`\^V � � X
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OQTQghTiSGM�WJWrVHMPU S�� S`V_L���� TQU#n L ��� V_M �#TQg�LNSHTiMPUJc��  eJTQ�_e3j#\ � \dUJj�MPU �	 TQU�L�! T � cH��eJTiS �C��MPU SHTQU f#MPfJc  L ���
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 �	 � VHM3� TQj#\dc�SHeJ\mfJUJT+! f#\  \dLA��c`MPOQf#SHTiMPU M�W
SHe#\35�L�fJ�_e9� � VHM�[ZOi\dg WrM�V � � � �  TiSHe�TQUZTiSHTQL�O jJLNSHL �	 �  eJT �_e�cHLNSHTQc �J\dc�L�U \dU S`VHM � � ��MPUJjJTiSHTQMPUkM�W
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\dc`SHLN[ OQTQcHe#\dj WrM�VhcH�^L�OQLNV���MPUZc`\^V �NLNSHTiMPU
OQL  c  TiSHeJT U j#MPghL�TQUJc3M�W P R WrfZUJ��SHTiMPUJc<H �$S�� [�[�� � �JI �
 eZTQOi\�� TQU)SHe#\p�^L�c`\pM�W = > = c � c`S`\dg�c�� SHeJ\3nPOQM�[ZL�O \�� TQcHS`\dUJ��\�L�UJj c`SHLN[ZTQO TiS � V_\dcHfJOiSHc9L��NL�TQOQLN[ZOQ\
L ��� ON� MPUJON� S`MKc`MPOQf#SHTQMPUJc  TiSHemcHghL�OQO S`M�SHL�O �NLNV_TQLNSHTiMPU � c`\^\DH ����� � H�� [8SJI#L�UJj�VH\^Wr\^VH\dUJ��\dc SHe#\^VH\dTQU � X

;YU	M�V�j#\^V�S`M \�� S`\dUJj�SHe#\dc`\�VH\dcHfJOiSHc3S`M L �^OQL�cHcbM�W P R W fJUJ��SHTiMPUZc�WrM�V =_>2= n�\dU fZTQU#\dON�
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S`V_L><`\d��S`M�V_Ti\dc9cHLNSHTQcHW-�kLpcHfJTiSHLN[ Oi\K\dU S`VHM � ����MPUJjJTiSHTQMPUkM�W�I Oi\dTQUJTN�pSR� � \�X
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cHT g�fJO LNSHTiMPU�� g3fJOiSHT ��MPg � MPU#\dU S��_e#VHMPghLNS`M�n�V_L � e9���EL�c  \dOQOCL�c�T U gpM j#\dOQcmWlM�V�S`V_LCBh� -JM  c�� T U
SHe#\�c`\d��MPUJj � LNVHStM�W.57eJL � S`\^V H  \�WlM �^fJc MPfJV�LNS`S`\dU SHTiMPU�MPU � � � WrVHMPg SHe#\ � MPT U SKM�W � TQ\  M�W
��MPU S`VHMPO>SHe#\^M�VI��Xb89L�gp\dON��� WrMPOQOiM  TQU#n(SHe#\�cHL�g�\�L ��� VHMPL���e L�j#M � S`\dj [ �%69UJ��MPUJL�L�UJj 
%LNV_c`MPU
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� V_M��ZOi\dc�LNS.L ��� \dj�SHT gp\��
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 	#�Q	�� � s�s �

9W1�?
� � gi{Aj � � � c � �Ám {

$ a � � giv³oW{Wj � ; givÔoW{Aj | v³o g ¤ r<sQp8j
_U@=1�>%1 ; m ; givÔoW{Aj : n :<9�B"M`:�1Q361�_&:<9W1N36587�9W?AB�7Y?UB�7�; H�7�:<RT5�>%PXC�J"F-58H`7�;=1Q;¢RiH�7`36?A:�587 r 0214;=16D
?W1�>%P :[7=1}?A@�:[9ÔRuH�7�36?A:�587LF`B�9W1Q;L587¬?A@=1�RT58C<C<5t_U:<7�¡U36587�9W?W>%B�:[7L587¬:�?A9 < H�PVM`9�aIBI?#1QB�3%@ ;�:[9A36587�?A:[7YH�:<?²J
5�R#?A@=149WM�1�1Q; L a

; 
 givÔoW{Aj Z ; : giv³oW{Wj.m
bcc� cc�
C�n :�R givÔoW{Aj���
NgzL\j�o
��n :�R givÔoW{Aj�� � gzL=j|Ä

g ¤ r<s ¤ j

� @=1�_�1Q:�¡8@�?�:<9�3%@�589W1Q7"9W5N?A@�BI?³?A@�1�C<1�RT?�D²@�B�7`;4?W>%B�361�5�R-B&9AC<5t_fH�7�;=1�>�3658PVM�>A1Q9A9%:�K�1w;�:[9A36587�?A:[7YH�:<?²J
B�7�;2?A@�1V>%:�¡8@Y?�D²@�B�7�;�?W>%B�361¢5�R�B RuB�9W?
587�1 BI>A1 _�1Q:�¡8@�?W1Q;�PV5�>A1 r � @`:<9�:<9�36587�9A:[9W?W1Q7�?4_U:�?A@�?A@=1
:<P P 1Q;�:<BI?W1�5�F`9A1�>AK¦BI?A:<587 ?A@�BI?w?A@=1U?W1�>%PX9 « 1 Q gi{Aj Z L :Q gi{Aj $ � � :Q gi{Aj ��B�7�; «%L 
Q gi{Aj Z�1 Q gi{Aj $ � � 
Q gi{Aj �
@�BtK�1¬B¢RiBtK�5�>%BIF`C�1 g 7=1�¡8BI?A:�K�1 j 9%:�¡87^Ri5�>�9%C�5t_ B�7�;�RiB�9W?�H�7�;=1�>�3658PVM�>A1Q9A9%:�K�14;�:<9%36587�?A:<7ZH�:�?A:<1Q9�a�>A16D
9WM�1Q36?A:�K�1QC�J r.Í 7L?A@=1�5�?A@=1�>h@�B�7�;�aI?A@=1 < H`PVM`9Ð5�R ; BI?��³B¦Æ45�>�>%BI>A1�RuB�36?A:�587\D²9A@�5Z3%ª4;�:<9A36587Y?A:<7ZH�:�?A:�1Q9
_U:<C[CO>%1QP B�:<7 H�7�36587`9W?W>%B�:<7=1Q; r�� @�:<9�3%@=58:[361L:<9¨PV5�?A:<K¦BI?W1Q;�FYJ�?A@=1
?l_w5 5�FO9W1�>AKIBI?A:�587�9 �
g : j �³B¦Æ�9%@=5Z3%ªZ9&B�C�>A1QB�;=J�M�>A5 KZ:[;=1�H�9¨_U:�?A@ B ¡�5Y5\;^36587Y?W>%:�F`H=?A:<587 :<7 g ¤ r � j a
g :<: j >%BI>A1�RuB�36?A:�587�9A@=5\3Aª\9&BI>%14?A@=1"9W58H=>%361L5�R.:<7�9W?ABIFO:<C<:�?lJ¢B�7�;�7=587\D²H�7�:[�YH=1Q7�1Q9A9�B�7�;�3�B�7�7=5�?�F-1
� � Æ\1Q;^H=M � r

� @=1�36587�9W?W>%B�:<7Y?¨:<7 g ¤ r<s ¤ j :<9�;�:E©�1�>A1Q7Y?�RT5�>¨9AC�5 _�B�7�;�RT5�>¨RuB�9W?¨H�7�;�1�>%3658PVM�>A1Q9%9A:�K�1N;�:<9A36587\D
?A:<7ZH�:�?A:�1Q9 r�� 5�B�36?AH�B�C<C�J 16Æ=@�:�FO:�?UB g H�7�:�Ri5�>%P C�J�F�58H�7�;=1Q; j _w1Q:�¡8@Y?N9ABI?A:<9WRiJZ:[7=¡ g ¤ r<s ¤ j aÐ_�1LMOH=?&B
>A1Q9W?W>�:<36?A:�587�587^@=5 _®?A@=1
7`BI?AH=>A1�5�R#?A@=14;�:<9%36587�?A:<7ZH�:�?A:<1Q9�3�@�B�7=¡�14:[7�?A:<PV1
B�9¨_�BQK�1¬:<7�?W1�>�B�36?A:�587�9
?ABIª�1�M`C<B�361 r�g 	 7 :<7�3658P :<7�¡�_�BQK�1�P BtJfF-1^B�9AC�5 _ H�7�;�1�>%3658PVM�>A1Q9%9A:�K�1�587=1�B�7`;fF�1Q3658PV1�B
RuB�9W?�587=1 BIRi?W1�>
?A@=1V:<7Y?W1�>%B�36?A:�587�aÐ1�?A3 r-	 ;�:E©�1�>A1Q7Y?N36587`9W?W>%B�:<7�:<9NM`C[B�361Q;�F-1�Ri5�>A1VB�7�;2BIRi?W1�>
?A@=1
:<7Y?W1�>%B�36?A:�587 rÁj
}>A1Q3�:<9W1QC<J�a=_w149%H=M�M�589W1�?A@�BI?�a�?W5 ?A@=1
9AM-1�1Q; LVmHL�givÔoW{Aj a�_�143�B�7^B�9A9W5\3�:<BI?W1
587^587=1
@�B�7�;
B�RuH�7�36?A:�587 �^�8� � Ï � � 
 � � � @�BtKZ:<7�¡
F�58H�7�;=1Q;"?W5�?AB�COK¦BI>�:<BI?A:�587 B�7�;X9AH�3%@X?A@�BI? � g �Oj¨° � gzL=j
B�7�; � g �Oj�° � gzL\j aOB�7�; 587 ?A@=1�5�?A@�1�>&@�B�7�; B M`BI>A?A:�?A:�587�5�R�?A@=1
;`:<9A36587Y?A:<7YH`:�?A:�1Q9

� gzL=j.m � $ gzL=j � � $ $ gzL\j�o g ¤ r<s � j
9W5"?A@�BI?�a�Ri5�>¨1QB�3%@ givÔoW{Aj�� � gzL\j a=?A@�1
C<:<P :�?A9 � �2m�� �¨givÔoW{Aj ;=1�?W1�>%P :[7=1�:<RÐ?A@=1�_�BQK�14:<9�9AC<5t_)5�>
RuB�9W?�587^:�?A9UC�1�RT?¨5�>U>%:�¡8@Y?�9A:<;=1�a�B�9¨Ri58C<C�5 _U9 �

9W¡87 « L ��givÔoW{Aj Z 1 givÔoW{Aj%$NmTS 9W¡87 ��� :<R givÔoW{Aj�� � $ gzL=j|oZ�9W¡87 � � :<R givÔoW{Aj�� � $ $ gzL=j|Ä g ¤ r<s � j



s�s � �������
	��
� �

� 1�>A1
_�14H�9W1
9A¡87 g �=j}m Z sIoAn\oQs :�© ��3�n\o
�Xm±n\o
� : n a�>A1Q9WM�1Q36?A:�K�1QC<J r}� @=1�>A1�Ri5�>A1
BV;�:[9A36587�?A:�D
7ZH�:�?lJ giv³oW{Wj�� � $ gzL=j�g Ri5�>U:<7�9A?AB�7�361 j :<9

B?�³B¦Æ�587�1
:E© � : 3�n B�7�; � 
 : n\o
BX9AC�5t_ H�7�;=1�>%3658P M�>A1Q9A9A:<K�1�587�1
:E© � : ��n B�7�; � 
 ��n\oB RiB�9W?&H�7�;=1�>%3658P M�>A1Q9A9A:<K�1�587�1
:E© � : C�n B�7�; � 
 C�n\o

BV>%BI>A1�RuB�36?A:�587\D²9%@=5Z3%ª :E© � : : n B�7�; � 
 3�n\Ä
��H=>A?A@�1�>%PV5�>A1�a=?W5 PV1QB�9%H=>A1N?A@=1
9W?W>A1Q7�¡�?A@�5�R³?A@=1 < H�PVM`9QaZ_�1�:<7Y?W>A5Z;`H�361�B"M`:�1Q361�_U:<9A1�36587\D

9W?AB�7Y?�RiH`7�36?A:�587�a ��m �¦giv³oW{Wj a=@�BtKZ:[7=¡4?A@=1�9AB�PV1 < H`PVMXM�58:<7Y?A9}B�9w?A@=1�RiH�7`36?A:�587 LOr �=5�>¨:<7�9W?AB�7`361�a
_�1V3658H�C<;�B�9A9AH�P 1L?A@�BI?�?A@�1�>A1L16Æ=:<9W?�36587�9A?AB�7�?A9 � � o � � : n 9%H�3%@�?A@�BI?�BI?N1QB�3%@Ç;`:<9A36587Y?A:<7YH`:�?²J5�R L

� � � L 
 g �OoW{Aj Z L : g �OoW{Aj � C � � 
 g �-oW{Wj Z � : g �-oW{Aj � C � � � L 
 g �-oW{Aj Z L : g �-oW{Aj � Ä g ¤ r<s � j
� 5t_�1�K�1�>Qa�9W?W>%:[36?AC�J�9WM�1QBIª\:<7=¡=a.?A@`:<9"36587�;�:�?A:�587 _&:<C<C�7=5�?VF�1�H`9W1Q;�aw:[7�?A@�1 M�>A1Q9W1Q7Y? 9W1Q36?A:�587�BI?
C�1QB�9A? r


 B�9W1Q;�587¢?A@�1&RuH�7�36?A:�587`9 � B�7�; � B�7�;¢Ri5�> { 16Æ\361�M�?�_�BQK�1
:<7Y?W1�>%B�36?A:�587�?A:<PV1Q9QaY_�1�3�B�7�9W1�?
� $ givÔoW{Aj.m ,

����� ���
	���
������
�
�����

� � 
 g �-oW{Wj Z � : g �-oW{Aj � o
� $ $ givÔoW{Aj}m ,

����� ���
	�� 
�
 �����
�
�����

� � 
 g �OoW{Aj Z � : g �OoW{Aj � o g ¤ r<s � j
9W5X?A@�BI?�?A@=1
?W5�?AB�CÔK¦BI>�:<BI?A:�587�5�R �Igi{Wj 587^?A@=14:<7Y?W1�>AKIB�C g Z � oWv�j ;=1Q3658PVM�589W1Q9�:<7Y?W5��� k: Ê g"�Igi{WjWj.m � $ giv³oW{WjÔd � $ $ giv³oW{Wj�Ä g ¤ r<s Ì j��:EÆ^9W58PV1LM`BI>%B�PV1�?W1�> � � n\r Ó�587�9A:<;=1�>&7=5t_ ?A@=1
_�1Q:�¡8@�?�DGRuH�7�36?A:<587�;=1 � 7�1Q; RT5�>&1QB�3%@ givÔoW{Aj��w gzL\j FYJ

; givÔoW{Aj.m
bcc� cc�
�/d � $ g � oW{Aj Z�� $ givÔoW{AjÐd � $ $ givÔoW{Aj :�R �³givÔoW{Aj : n\o
�/d � $ givÔoW{AjÐd � $ $ g � oW{Aj Z�� $ $ givÔoW{Aj :�R �³givÔoW{Aj C�n\Ä g ¤ rzyIn�j

§ ?U:<9¨:<PXPV1Q;�:<BI?W1�?W5X9A1�1
?A@�BI?U:<7`;=1�1Q; g ¤ r<s ¤ j @=58C[;�9¨B�7�; ?A@�BI?U_U:�?A@ g ¤ r<s � j
� C ; giv³oW{Wj>C �/d ��� g"�¦gi{AjWj C �/d � � ��� gzL�gi{AjWj�o v��^� �¬Ä g ¤ rzy\stj

& 5�?W1LB�C<9A5V?A@�BI?�?A@=1
_�1Q:�¡8@Y?U;=1�M�1Q7�;�9�587 � B�7`; L a=FOH=?�7=5�?�587 ?A@�1
9W58C<H=?A:�587 r
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 	#�Q	�� � s�s �

��� � �  j��� �d�"!#� � � »I½=· [ µ º ¾�´Q2 [qº +�º - [T·�º,+�»I½=·)( ´ ½>(
· 2 º%º µ L�m L�givÔoW{Aj ´�µI¶ [�(%( [i½ Zf´�µ º8+%» ¶ n2 »¦· [�( [q»I½ P��>X�m��)V�n9P���X�mpS)V ´ ½ µ · ´ ( [T·�* ¿ [i½ Z (�6\º�(G».( ´ ¹ ÀI´I¾ [ ´ ( [q»I½ º6·)( [ ¶V´ (²º P��>X
��m)V.X � »I½�·R[ µ º ¾ (�6\º
- º [ Z 6 (>*|¼\½�+D( [q»I½Q; m ; givÔoW{Aj µ ºzt.½�º µ ¸ ¿ P��>X�m��)V.X � ºD( � ¸�º ´ ½ ¿ 2 [qº +�º - [T·�ºx+�»I½=·9( ´ ½>(�·6»�¹Á¼k( [q»I½
»/*u(�6\º ¹][i½-º ´I¾ 6 ¿@2 º ¾ ¸A»I¹ [%+^º ��¼ ´ ( [q»I½�P��>X  /V Xs0K6=º6½v(�6=º - º�[ Z 6�(²º µ ½O» ¾|¶ P��>X�m.l9V�· ´ ( [[·�t�º|·
*�» ¾X´ ¹i¹
n?C J Cf{
� � gi{Wj ��� � c �
d { c
�

,
� k � � � ��� � * �

� y �/d ��� g"��j Z�� � 
 givÔo � j Z � : giv³o � j � � NN L : giv³o � j Z 1 givÔo � j NN � � : givÔo � j � | �
d { c
�

,
� k � � � ��� � * ����� � * �

� � 
 givÔo � j Z � : givÔo � j � NN L : giv³o � j Z 1 givÔo � j NN � � : giv³o � j � | �
m � � g J j ��� � � � d { c

�

,
� k � � � � � � * �

� y ��d ��� g"�6j � NN L : givÔo � j Z 1 giv³o � j NN � � : givÔo � j � | �
d { c
�

,
� k � � � � � � * �

� � 
 givÔo � j Z � : givÔo � j � NN L : giv³o � j Z 1 givÔo � j NN � � : giv³o � j � | � Ä g ¤ rzy�y8j

� @=1&9W?ABI?W1QP 1Q7�? g ¤ rzy�y8j :<9}9A@`BI>AM�1�>.?A@�B�7 g ¤ r � j a�B�9�´ ¹i¹ ;�:<9A36587Y?A:<7ZH�:�?A:�1Q9h36587Y?W>%:�F`H�?W1&7=5 _ ?W5
?A@=1V;=1Q36>A1QB�9A1¬5�Rw?A@=1¬_w1Q:�¡8@Y?W1Q;2É � 7=5�>�P r & 5�?W1V?A@�BI?�B�9 �¯� � a-_�1">A1Q365tK�1�>416Æ\B�36?AC�J g ¤ r � j
Ri>A58P g ¤ rzy�y8j�r
�������	� � � ��� 
 � ��
�� ������� ���2021�M`>A5Z361�1Q;È9A:<PX:<C<BI>%C�J�B�9¬:[7Ç?A@=1¢M�>A5Z5�R¨5�R � @=1�5�>A1QP¯¤ rzyZrzyZr
� 5t_�1�K�1�>Qa v Q gi{Aj RT5�> {&���2g 9W58PV1¬5�M�1Q7�:<7Y?W1�>AKIB�CÔBtK�58:<;�:<7=¡¢?A@=1L:[7�?W1�>%B�36?A:<587�M�58:<7Y?A9U:[7 L 5�> � j
;=1Q7=5�?W1L7=5t_®B�C[C�?A@=1 < H�PVM M�58:<7Y?A9¨:<7�1Q:�?A@=1�> L 5�> � r 021
5�F�?AB�:[7^B�9�F�1�Ri5�>A1�?A@=1
:<;=1Q7Y?A:�?lJ

|| {
{
$ a � � giv³oW{Wj � ; givÔoW{Aj | v

m
�,Q � � � g 1;Q gi{Aj Z L :Q gi{AjWj � � :Q gi{Aj � ; :Q gi{WjÐd�gzL 
Q gi{Aj Z 1;Q gi{WjWj � � 
Q gi{Aj � ; 
Q gi{Aj �

m
�,Q � � � 9W¡87 « 1=Q gi{Wj Z L :Q gi{Aj $ ; :Q gi{Aj

d 9W¡87 « L 
Q gi{Wj ZE1=Q gi{Wj%$ ; 
Q gi{Aj � NN 1=Q gi{Wj Z L :Q gi{Wj NN � � :Q gi{Aj � oÁg ¤ rzy�p8j
_U@=1�>%1�_w14H`9W1Q;�?A@=14Ã&B�7=ªZ:[7=16D � H�¡�587�:�5�?¨>A1QC<BI?A:<587 g ¤ r<s�stj�r

§ R v Q gi{Aj :<9hB9�ÔB¦ÆV;�:<9A36587Y?A:<7ZH�:�?²J¬:<7 � $ gzL\j aZ?A@=1Q7VFZJ g ¤ r<s � j _w1&@�BQK�1 � : 3�n B�7�; � 
 : n\r
� 5VFZJ g ¤ rzyIn�j _�1 � 7�;

; :Q m �/d � $ giv Q gi{Wj Z jÐd � $ $ g ��j Z � $ $ giv Q gi{Wj Z j�o



s�s � �������
	��
� �

; 
Q m �/d � $ g � j Z � $ giv Q gi{AjWd
jÐd � $ $ giv Q gi{AjWd
j�o
B�7�;�9W5

9W¡87 « 1=Q gi{Wj Z L :Q gi{Aj $ ; :Q gi{Aj�d 9A¡87 «OL 
Q gi{Wj ZE1=Q gi{Aj $ ; 
Q gi{Wj
m Z ; :Q gi{Aj Z ; 
Q gi{Aj
m Z y � Z ��� g"��j�d � � 
Q gi{Wj Z � :Q gi{Aj � Ä g ¤ rzy ¤ j

§ R v Q gi{Aj :<9�B�>%BI>%1�RiB�36?A:�587=D²9A@=5\3Aª2;�:<9A36587Y?A:<7ZH�:�?lJ�:<7 � $ gzL\j a#?A@=1Q72FZJ g ¤ r<s � j _�1X@�BQK�1 � : : n
B�7�; � 
 3�n\r 
 J g ¤ r<s Ì j _�1 � 7`;

; :Q m �/d � $ g ��j Z�� $ giv Q gi{Wj Z jÐd � $ $ giv Q gi{Aj Z j�o
; 
Q m �/d � $ giv Q gi{WjWd
jÔd � $ $ g ��j Z�� $ $ giv Q gi{WjWd
j�o

B�7`; 9W5
9W¡87 « 1=Q gi{Wj Z L :Q gi{Aj $ ; :Q gi{AjNd 9W¡87 « L 
Q gi{Wj ZE1=Q gi{Wj $ ; 
Q gi{Aj

m ; :Q gi{WjÔd ; 
Q gi{Aj
mSy �/d ��� g"�6jÔd � � 
Q gi{Aj Z � :Q gi{Aj � Ä g ¤ rzy � j

§ R v Q gi{Aj :<9³B&RuB�9W?#H`7�;=1�>%3658PVM`>A1Q9A9A:�K�1�;�:<9A36587Y?A:<7ZH�:�?lJN:[7 � $ gzL\j a�?A@�1Q7LFZJ g ¤ r<s � j _�1�@`BQK�1 � : C�nB�7�; � 
 C�n\r 
 J g ¤ r<s Ì j _�1 � 7`;
9W¡87 « 1=Q gi{Wj Z L :Q gi{Wj%$ ; :Q gi{AjÐd 9W¡87 « L 
Q gi{Aj Z 1;Q gi{Aj%$ ; 
Q gi{Wj
m ; :Q gi{Aj Z ; 
Q gi{Wj
m �/d � $ giv Q gi{Wj Z jÔd � $ $ g ��j Z � $ $ giv Q gi{Wj Z j
Z � Z�� $ giv Q gi{WjWd
j Z�� $ $ g � jÐd � $ $ giv Q gi{WjWd
j
m Z � � 
Q gi{Wj Z � :Q gi{Aj � Ä g ¤ rzy � j

� :[P :<C<BI>%C<JVRT5�>U9%C�5t_®H`7�;=1�>%3658PVM`>A1Q9A9A:�K�1�;�:[9A36587�?A:[7YH�:<?A:�1Q9�:<7 � $ gzL=j _�1
5�F�?AB�:<7
9W¡87 « 1=Q gi{Aj Z L :Q gi{Wj%$ ; :Q gi{AjÐd 9W¡87 « L 
Q gi{Aj Z 1;Q gi{Aj%$ ; 
Q gi{Aj.m Z � � 
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