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UV�� ��� W X�� �X� YUW Z ��V ![�X\�� ]��[ X�X\��! ^ _`Va \� \X�XV X`V �� ]��b
\Xa ��c  �\d��� \Xa �d [`a!\]�� ��e \� � !Xa�\fVc c\�\X�� d����X ^ _`V g�\XV�V!!
�d X`V \�d��� �X\�� cV�!\Xa ��c [�� ]V!!\�� ��XV \� � UW ca��� \]! \! ��!� [`a!b
\]���a �V��\!X\] ^ _`V!V ]���V]X\��! e \X` [`a!\]! `�hV i VV� Vj[��\XVc X� ]��b
!X� ]X UW ��cV�! �d ![�X\�� [�� ]V!!V! \� ��X �V ��c X� Vj[ ���V ��X\g]\�� kX�al
 �\hV�!V! ^ _`V c\!]�VXV ��c  �\d��� ![�X\�� !X� ]X �V �d UW ]��[ X�X\��! ��!�
��mV! \X [�!!\i�V X� k]�a!X���\fVl X`V� \�X� Vn ]\V�X `��ce��V opq rstu ^

vV�V eV e \�� d� ] ! �� UW! �! �V��\!X\] ![�X\�� � �cV�! �d ��c\���a Y���b
w ��X � b]�`V�V�XZ ]��[ X�X\�� ^ W ! x�Vcm\� ��c y��m! [�\�XVc � X osu r eV
]�� cV���!X��XV X`V ]��[ X\�� ]�[�i\�\Xa �d � UW ca��� \]! ia !`�e \��
X`�X ]V�X�\� [�XXV��! �d i\X! �]X �\mV ���\] ��XV! r �\mV !\����! r ��c �\mV e \�V! r
��c X`�X eV ]�� [ X X`V!V [\V]V! X��VX`V� \�X� �� \�\X\�� !X�XV X`�X r  �cV�
X`V ca��� \]! r Vj�]X�a !\� ��XV! X`V ���\] ]\�] \X�a �d �� ��c\���a ]��[ XV� ^
z ]` � UW ca��� \]! \! !�\c X� i V {|}~ �����|� ���������^ W UW ��a ��!�
iV  �\hV�!�� ia iV\�� �i �V X� !\� ��XV X`V �[V��X\�� �d � ]��[ XV� \� � �V!!
Vn ]\V�X � ���V� � �VhV� �V !\�� ��a ���\] ��XV! d�� Vj��[�V ^ W  �\hV�!�� UW
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X`�X ]�� [V�d��� ���� \XV��X\hV ]��[ X�X\��! e \X`\� � gjVc h�� � V �d ![�]V
\! !�\c X� iV � �~ ����� �� �� {���� ��cV� �d ]��[ X�X\�� ^

�V e� �c �\mV � � UW ��cV�! �d ]��[ X�X\�� X� i V �! �V��\!X\] �! [�!!\i�V ^
_`Va !`� �c �]] ��XV�a �V�V]X \�[��X��X ]��!X��\�X! �� [`a!\]�� \�d��� �X\��
[�� ]V!!\�� ^ x�� X`\! �V�!�� r ��V �d X`V i�!\] [��[ V�X\V! X`�X eV \�]��[���XV
\�X� � � ��cV�! \! X`V � \]��!]�[ \] �VhV�!\i\�\Xa �d [`a!\]�� ca��� \]! � X`V�V
\! ��e�a! V�� �` \�d����X\�� \� X`V � \]��!]�[\] !X�XV �d � [`a!\]�� !a!XV�
X� cVXV�� \�V ��X ���a e`�X \X e \�� c� �VjX r i X ��!� Vj�]X�a e`�X !X�XV \X
e�! \� � ���V�X ��� ^ _`\! � V��! r \� [��X\] ��� r X`�X \� �VhV�!\i�V UW! Y�!
\� [`a!\]!Z eV ]�� �VhV� X� �a V��!V ��a \�d��� �X\�� ^ _`\! ]��!X��\�X r ]�� b
i\�Vc e \X` V�V��a ]��!V�h�X\�� r ����e ! �VhV�!\i�V UW !a!XV� ! X� �]] ��XV�a
��cV� X`V���ca��� \] �\� \X! �� ]��[ X�X\�� o� r�u ^ U��hV�!V�ar �VhV�!\i�V UW!
��V [��X\] ����a  !Vd � d�� ��cV�\�� X`V���ca��� \] [�� ]V!!V! \� [`a!\]! o�u ^
�VhV�!\i�V UW kX�a  �\hV�!V!l ��!� XV�c X� `�hV ���� ��c \�XV�V!X\�� Vh�� b
X\��! opq r	 u ^

W �� �d X`V UW! c\!] !!Vc \� X`\! ]`�[XV� d��� \�X� � ]��!! �d UW! ]���Vc

�XX\]V ��! W X�� �X� Y
�WZ r �� !\�[�a ��XX\]V ��!V! ^ _`V!V UW! ��V [��b
X\] ����a eV�� ! \XVc X� [`a!\]�� � �cV�\�� ^ �X \! hV�a V�!a X� \�]��[���XV ]��b
!X��\�X! ! ]` �! �VhV�!\i\�\Xar V�V��a ]��!V�h�X\�� ��c ���V�X � ]��!V�h�b
X\�� \�X� � ��XX\]V ��! ^ 
�XX\]V ��!V! ��V m��e� e`\]` r \� X`V\� ����Vb!]��V
�hV���V iV`�h\�� r �V[��c ]V X`V ���� �� ]��X\�  � c\
V�V�X\�� Vw �X\��! �d
`ac��ca��� \]! ops rppu ^ �� � ��XX\]V ��! r [��X\]�V! `�[ ��� �c d��� ��XX\]V
!\XV X� ��XX\]V !\XV ^ _`V!V ��cV�! ��V �d [��X\] ��� \�XV�V!X `V�V i V]� !V ��V
]�� \� ��\�V X`�X X`V [��X\]�V! � �hV ]��X\� � !�a iVXeVV� ��XX\]V !\XV! \� iVb
XeVV� X`V c\!]�VXV UW X\�Vb!XV[! ^ � !\�� 
�W! ����e !  ! X� �cc V�V��a ��c
���V�X � ]��!V�h�X\�� X� � � ]��[ X�X\���� � �cV�! r ��c ��!� X� � �mV �
c\�V]X ]���V]X\�� e \X` ]��X\� � ! ]��!!\]�� � V]`��\]! ^

� � c\!] !!\�� iV�\�! e \X` X`V ��!X �V��\!X\] ]��!!\]�� � V]`��\]�� ��cV�
�d c\�\X�� ]��[ X�X\�� r x�Vcm\� �! y \��\��c y��� ��cV� optu ^ �V X`V� cV!]�\i V
�V��XVc ]��!!\]�� � V]`��\]�� ��cV�! e`\]` r  ��\mV X`V yy� r ��V \!����[`\]
X� !\�[�V ��XX\]V ��!V! �X \�XV�V� X\� V! ^ �� X`V yy� r ]��[ X�X\��! ��V ]��b
!X� ]XVc � X �d X`V V��!X\] ]���\!\�� ! �d hV�a \�]��[�V!!\i�V ![`V�V! ^ � � �Ve
s� ��c �� ��cV�! ��V i�!Vc �� V��!X\]���a ]���\c\�� ![`V�V! X`�X ��V \�!XV�c
hV�a ]��[�V!!\i�V r ��c `V�]V X�mV �� �[[�V]\�i�V ��� �X �d X\� V X� i� �]V
�
 V�]` �X`V� ^ _`V  �\hV�!��\Xa �d X`V!V z�dX z[`V�V ��cV�! Yzz� !Z cV[ V�c!
�� X`V g�\XV VjXV�X \� X\� V �d X`V \�XV��]X\�� r ��X`V� X`�� \X! g�\XV VjXV�X \�
![�]V Y�! \� X`V yy� Z ^ _`\! c\
V�V�]V ����e !  ! X� \�XV�[�VX X`V!V ��cV�! �!
!\�[�V 
�W! ^ � !\�� X`V zz� ! r eV c\!] !! ]��[ X�X\�� \� [V�dV]X�a ���V�b
X � ]��!V�h\�� [`a!\]�� !a!XV� ! Y]d ^ ossuZ r ��c !`�e X`�X eV ]�� ]��[ XV
� !X �! Vn ]\V�X�a \� X`V d�]V �d X`\! �ccVc ]��!X��\�X ^ _`V � �\� c\n ] �Xa
`V�V X ��! � X X� i V �V !\�� !\����b�� X\�� �V!� �]V! ^ �V X`V� [��h\cV ��
��XV���X\hV [`a!\]�� \�XV�[�VX�X\�� �d X`V zz� ! Y��c �d ��� � �!! ��c ���V�b
X � ]��!V�h\�� 
�W!Z �! �V��X\h \!X\] !a!XV� ! r ��c c\!] !! !��V ��XV���X\hV
�V��X\h\!X\] zz� ��cV�! ^ x \����ar eV c\!] !! X`V  !V �d X`V!V m\�c! �d � �cV�!
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�� x\� ^ p^pr eV ! ����\fV �ce��c x�Vcm\� �! ]��!!\]�� � V]`��\]�� ��cV�
�d ]��[ X�X\�� r X`V y \��\��c y��� � �cV� ^ v \! i�!\] \�!\�`X \! X`�X � �� ]�X\��
e`V�V i���! � �a �� � �a ��X ]���\cV �]X! �\mV � ���\] ��XV � eV �VX � i��� ]�� \��
� X �X ]V�X�\� [��]V! ���a \d ���X`V� i��� c\c� �X m��]m \X �e�a � �d X`V i���!
��V  !Vc �! !\����! r e \X` X`V [�V!V�]V �d � i��� �V[�V!V�X\�� � ���\]�� kpl
��c X`V �i!V�]V � ���\]�� ktl r X`V� � [��]V e`V�V !\����! \�XV�!V]X �]X! �! �
���\] ��XV r e \X` c\
V�V�X ���\] d �]X\��! �d X`V \�[ X! ]�� \�� � X �X c\
V�V�X
[��]V! ^ x \� �V p^p� \�� !X��XV! X`V \cV� \� ���V cVX�\� ^ x�� X`\! X� e��m �\�`X r
eV �VVc !a�]`���\fVc !X�V�� ! �d c�X� r e \X` VhV��a ![�]Vc X\� Vb!��X! \� e`\]`
� p Yi���Z �� t Y�� i���Z � �a �[[V�� ^ � `V� Xe� p �! \�[\��V �� X`V ]���\!\��
k��XVl r X`Va iV`�hV �! !`�e� \� X`V x\� �V r ��c X`Va ]��V � X ����� X`V
[�X`! ��iV�Vc �� ^ �d � p ]�� V! \� �X � i X X`V ]���V![��c\�� !��X �X � \!
V�[Xar X`V� X`�X p � �mV! \X X`�� �` X� X`V [�X` ��i V�Vc � �� Y� ��c ��X � Z ^
�d !Vw V�]V! �d ! ]` ��XV! ]�� iV ]���V]XVc X��VX`V� e \X` �[[��[�\�XV cV��a! r
X`V !VX �d ���\] d �]X\��! X`�X �[[V�� �X X`V � X[ X! \� x\� ^ p^p� \! ! n ]\V�X
X� i \�c ��a ]��[ XV� ^

�� ��cV� X� � ����XVV ]��[�!�i\�\Xa �d X`V!V ���\] ��XV! r eV ]��!X��\� X`V
\�\X\�� !X�XV �d X`V !a!XV� ^ W �� i���! ��V \cV�X\]�� ��c ��V !X��XVc �X \�XV�V�
]���c\��XV! r e \X` X`V  �\X �d c\!X��]V X�mV� X� i V X`V c\�� VXV� �d X`V i���! ^
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_`\! ![�]\�� \! \�c\]�XVc \� X`V x\� �V ia !`�e \�� i���! ]V�XV�Vc \� X`V
!w ��V! �d � ��\c ^ W �� i���! ��hV �X X`V !�� V ![ VVc \� ��V �d d� � c\�V]X\��! �
 [b�\�`X r  [b�VdX r c�e�b�\�`X r �� c�e�b�VdX ^ _`V  �\X �d X\� V \! ]`�!V� !� X`�X
�X \�XV�V� X\� V! r ��� d�VV�a ��h\�� i���! ��V ���\� d� �c �X \�XV�V� ]���c\��XV! ^
�V ������V X` \��! !� X`�X i���! ��e�a! ]���\cV �X �\�`X ����V! r �! \� x\� ^ p ^p� ^
z ]` � ]���\!\�� �V�hV! X`V ]���\c \�� i���! �� X`V ��\c �X X`V �VjX \�XV�V� X\� V ^
x\� �V p^pi !`�e ! ���X`V� ����eVc ]���\!\�� r \� e`\]` X`V i���! ]���\cV �X `��db
\�XV�V� X\� V! Y!`�e� \� ���aZ i X ��V !X\�� d� �c �� X`V ��\c �X \�XV�V� X\� V! ^
_`V !\����! �V�h\�� ��V ]���\!\��b��XV ��V �� XVc X� �X`V� ��XV!  !\�� gjVc
� \����! r �! !`�e� \� x\� ^ p^p] ^ _`V � \����! ��V !X��XV�\]���a [��]Vc !� X`�X
i���! ��V ��e�a! d� �c �� X`V ��\c �X \�XV�V� X\� V! ^ z\�]V fV��! ��V �V[�V!V�XVc
ia �� i���! Y\ ^V ^r ��[! \� !X�V�� ! �d i���!Z r fV��! ��V �� XVc � !X �! V
V]X\hV�a
ia � \����! �! X`V i���! X`V� !V�hV! ��V ^ x \����ar \� x\� ^ p^pc r eV !`�e `�e
Xe� !\���� !X�V�� ! ��V � �cV X� ]��!! e \X`� X \�XV��]X\�� � X`\! \! �VVcVc
X� ����e e \�V! X� ]��!! \� � � ���\] c\����� ! ^ �� X`V ]���\!\�� !`�e� r \d Xe�
i���! ]�� V \� r ��V V�]` �X � ��c � r X`V� Xe� i���! ]��V � X �� X`V !�� V
[�X`! ��c e \X` X`V !�� V X\� \�� �! X`Va e� �c `�hV \d X`Va `�c !\�[�a [�!!Vc
!X��\�`X X`�� �` ^ �VVc�V!! X� !�ar \d ��V �d X`V \�[ X [�X`! `�! �� i��� r � i���
�� X`V �X`V� [�X` � !X ��V! !X��\�`X X`�� �` ^ W�c \d i�X` \�[ X! `�hV �� i��� r
eV e \�� ]V�X�\��a ��X �VX ��a i���! �X X`V � X[ X! r !� X`V fV��! �� !X��\�`X
X`�� �` �! eV�� ^

U�V���a ��a ]��[ X�X\�� X`�X \! c��V  !\�� X`V yy� \! �VhV�!\i�V r !\�]V
\d eV eV�V X� !\� �X��V� !�a ��c Vj�]X�a �VhV�!V X`V hV�� ]\X\V! �d ��� i���! r
X`Va e� �c Vj�]X�a �VX��]V X`V\� [�X`! r ��c V\X`V� � VVX ��c ]���\cV �� ��X
�X V�]` \�XV�!V]X\�� r Vj�]X�a �! X`Va c\c ��\�� d��e��c ^ �hV� \d eV c�� �X
�]X ���a �VhV�!V X`V hV�� ]\X\V! r eV m��e X`�X X`V�V \! V�� �` \�d��� �X\�� \�
X`V [�V!V�X !X�XV X� �V]�hV� ��a V���\V� !X�XV r !\�[�a iV]� !V eV {|��� �VhV�!V
X`V ca��� \]! ^ _` ! eV `�hV � ]��!!\]�� � V]`��\]�� !a!XV� e`\]` r h\VeVc �X
\�XV�V� X\� V !XV[! r [V�d��� ! � c\!]�VXV �VhV�!\i �V c\�\X�� [�� ]V!! ^

_`V c\�\X�� ]`���]XV� �d X` \! ��cV� cV[V�c! �� ���V X`�� � !X !X��X\�� ���
i���! �X \�XV�V� ]���c\��XV! ^ �V �VVc X� i V ]��Vd � r d�� Vj��[�V r ��X X� e \�V
Xe� � X[ X! X��VX`V� ^ _`\! e� �c �V! �X \� `V�cb�� ]���\!\�� ! e`\]` e� �c ��X
�V�hV X`V i���! �� X`V ��\c �X \�XV�V� X\� V! � �\!e \�Vc ���\] ]\�] \X! r \� e`\]`
eV  !V � ]���\!\�� ��XV i�]me��c e \X` X`V d� � \�[ X! \�[��[V��a ]���V��XVc r
e� �c ��!� ![�\� X`V c\�\X�� ]`���]XV� �d X`V ��cV� ^ ��X`V� X`�� cV[V�c\�� ��
]���V]X ���\] cV!\�� X� �!! �V X`V �[[�\]�i\�\Xa �d X`V c\�\X�� \�XV�[�VX�X\�� r
eV ]�� \� ��\�V X`�X � � i���! `�hV �� \�XV��]X\�� [�XV�X\�� X`�X ]� !V! X`V�
X� [�!! X`�� �` V�]` �X`V� e \X`� X \�XV��]X\�� \� ��� ]�!V! X`�X e� �c ]� !V
[��i�V� ! ^ _`\! \! � i \X !X����V r i X \X c�V! ]��!V�hV V�V��a ��c ���V�X �
��c \! �VhV�!\i�V ^ �[ X� d� � i���! r ��V X��hV�\�� \� V�]` c\�V]X\�� r ]�� X`V�
�]] [a X`V !�� V ��\c ]V�� �! X`Va [�!! X`�� �` V�]` �X`V� ^ �V ]�� ��!�
�!!� ]\�XV X`V � \���� \�d����X\�� e \X` X`V ��\c ]V��! r X` ! ]��[�VX\�� X`V
yy� �! � UW ��cV� ^ ��d��X ��XV�a X`\! \! � ��X`V� ]��[�\]�XVc UW e\X` �
��X`V� ����V �V\�`i��`��c ^
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_`V ]��[�Vj \Xa �d X`V yy� �! � UW � �V ]�� iV �XX�\i XVc X� X`V ���b
�� ]��\Xa �d X`V `��cb![`V�V \�XV��]X\�� ^ W �X`� �` X`V yy� \�XV��]X\�� ]��
iV !�dXV�Vc � e\X` X`V ��\c ]���V![��c\���a �c� !XVc � X`\! ��cV� cV[ V�c!
d �c��V�X���a  [�� \�d��� �X\�� \�XV��]X\�� �X � g�\XV c\!X��]V ^ W hV�a !\� b
[�V UW ��cV� i�!Vc �� X`V yy� r X`V yy�UW op� rpqu �h�\c! X`\! ���b�� ]��\Xa
ia ��cV�\�� X`V d���X ��c i�]m Vc�V! �d V�]` i��� r ��c  !\�� � !Vw V�]V �d
\�XV��]X\��! i VXeVV� Vc�Vb[��X\]�V! X� !\� ��XV � i\��\��c i��� ]���\!\�� ^ _`\!
�V! �X! \� � �VhV�!\i�V UW e\X` � !X � 	bi\X �V\�`i��`��c Y\�]� c\�� ��� � \����
\�d��� �X\�� �Z r i X X`\! � �cV� �\hV!  [ Vj�]X ���V�X � ]��!V�h�X\�� r VhV�
\� !\� ��X\�� X`V ]���\!\�� �d Xe� i\��\��c i���! ^

�� �cc\X\�� X� � �m\�� X`V yy�UW �V!! [`a!\]�� r X`\! ��!! �d ]��!V�h�X\��
��mV! yy�UW ���\] ]\�] \X! `��cV� X� !a�]`��� \fV X`�� X`V ��\� \��� yy� ^
�� X`V yy� r \d eV !X��X � ]�� �� �d !\����! � X r ��� ��h\��  [b�\�`X �� c�e�b
�\�`X r X`V� X`Va ��� `�hV X`V !�� V `��\f��X�� ]��[��V�X �d ���V�X � ^ �d ���
X`V � \����! X`Va V�]� �XV� ��V `��\f��X�� � \����! r X`\! ]��[��V�X �V� �\�!
\�h��\��X �! eV [�!! X`V !\����! X`�� �` ��a cV!\�Vc !Vw V�]V �d ]���\!\��
k��XV!l ^ �V c�� �X `�hV X� e���a �i� X !a�]`���\f\�� !\����! � X`Va ���
�V��\� \� � !\���V ]�� �� ��h\��  �\d��� �a X� X`V �\�`X ^ �� X`V yy�UW r \�
]��X��!X r !\� ��XVc i���! ��V cV��aVc e`V�VhV� X`Va ]���\cV e \X` ��aX` \�� ^ ��
� yy�UW ]\�] \X e \X` ���a `��\f��X�� � \����! Y�� VhV� e \X`� X ��a � \����!Z r
X`V `��\f��X�� ]��[��V�X �d ���V�X � \! ��X ]��!V�hVc r X`V ]V�XV� �d � �!!
c�V! ��X ��hV e \X` ]��!X��X `��\f��X�� hV�� ]\Xar ��c �[[��[�\�XV cV��a! � !X
iV \�!V�XVc \� ��cV� X� i�\�� X��VX`V� !\����! X`�X `�hV ��XXV� � X �d !XV[ ^
_`V yy�UW `�! V�V��a ]��!V�h�X\�� r i X ��X ���V�X � ]��!V�h�X\�� ^

�X X ��! � X X`�X \X \! V�!a X� � �mV � ��cV� e`\]` \! hV�a !\� \��� X� X`V
yy� r e`\]` `�! X`V !�� V m\�c �d ���V�X � ]��!V�h�X\�� �! X`V yy� r ��c
e`\]` ]���V![��c! \!����[`\]���a X� � !\�[�V UW � �V ^

��� � �� �� ������ ����


z [[�!V eV !VX X` \��!  [ Vj�]X�a �! eV c\c d�� X`V yy� r e \X` i���! �� � ��\c r
��h\�� !� X`�X X`Va !X�a �� X`V ��\c r i X eV ]`���V X`V ]���\!\�� r � �m\��
X`V i���! hV�a ]��[�V!!\i�V ^ �� x\� ^ p^s� r eV \�� !X��XV X`V V��!X\] ]���\!\�� �d
Xe� i���! \� X`V �V! �X\�� z�dX z[`V�V ��cV� Yzz� Z ^ �d X`V ![�\��\�V!! �d
X`V i���! \! � !X �\�`X Y\ ^V ^r eV ]`��!V �� �[[��[�\�XV \�XV��]X\�� [�XV�X\��Z r
X`V� X`V i���! g�c X`V� !V�hV! i�]m �� X`V ��\c �dXV� X`V ]���\!\�� ^ �d ���a ��V
�� X`V �X`V� i��� ]�� V! \� r X`Va �� !X��\�`X X`�� �` ^ ��X\]V X`�X X`V � X[ X
[�X`! ��V ��i V�Vc Vj�]X�a �! \� X`V yy� ��cV� r Vj]V[X X`�X X`V �� [�X`!
��V cV�V]XVc \�e��c! ��X`V� X`�� � Xe��c! Y]d ^ W[[V�c\j X� op�uZ ^ �d eV �cc
yy�b!Xa�V `��cb]���\!\��! e \X` � \����! r� X`V� X`\! � �cV� ]�� ]��[ XV \� X`V
!��V � ���V� �! X`V yy� r e \X` X`V !�� V m\�c �d ���V�X � ]��!V�h�X\��
�\c\�� !a�]`���\f�X\�� ^
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�� x\� ^ p ^si r eV `�hV c��e� �� ����e \� V�]` ��\c ]V�� ]���V![��c\�� X� X`V
hV�� ]\Xa �d X`V ]V�XV� �d � i��� �X �� \�XV�V� X\� V ^ _`V [�\� �d ]���\c \�� i���! \!
X�mV� X� iV � !\���V [��X\]�V r ��c eV ��!� c��e �� ����e �X \X! ]V�XV� ^ �V �hV
]����Vc X`V ����e ! ��XV���XV�a ���a ��c i��]m r ]���V![��c\�� X� ! ]]V!!\hV
[�!\X\��! �d �� \�]�� \�� [�\� �d ���\] h�� V! ^ �V ]�� ��e \�XV�[�VX X`V ����e !
�! cV!]�\i\�� X`V ca��� \]! �d � !\�[�V ��XX\]V ��! r e \X` X`V !\XV! �d X`V ��XX\]V
X�mV� X� i V X`V ]���V�! �d X`V ]V��! �d X`V ��\c ^

�� � ��XX\]V ��! r eV ��XV���XV�a ��hV [��X\]�V! ��c �VX X`V� \�XV��]X ^ ��
X`\! Vj��[�V r �X V�]` ��XX\]V !\XV eV `�hV ���� d��  [ X� V\�`X [��X\]�V! Yp �!Z �
eV ]�� `�hV ��V [��X\]�V � �h\��  [b�\�`X r ��V c�e�b�\�`X r ��V  [b�VdX r ��V
c�e�b�VdX r ��V �\�`X r ��V �VdX r ��V  [ ��c ��V c�e� ^ �� X`V ��hV� V�X !XV[ r
���  [b�\�`X [��X\]�V! ��V !\� �X��V� !�a ��hVc ��V !\XV  [ ��c ��V !\XV X�
X`V �\�`X r e`\�V ��� c�e�b�\�`X [��X\]�V! ��V ��hVc c�e� ��c X� X`V �\�`X r VX] ^
WdXV� ��� [��X\]�V! `�hV iVV� ��hVc r eV �VX X`V [��X\]�V! X`�X `�hV ���cVc �X
V�]` ��XX\]V !\XV \�XV��]X � X`V \�XV��]X\�� �X V�]` ��XX\]V !\XV \! \�cV[ V�cV�X
�d ��� �X`V� ��XX\]V !\XV! ^

�� X`V ��XX\]V ��! [\]X �Vc \� x\� ^ p^si r eV !VV �� X`V �VdX [��X\]�V! ]�� \��
\� �� [�X`! � ��c � X`�X ��V V�XV�\�� Xe� ��XX\]V !\XV! Yi��]m ����e !Z ��c
X`V �V! �X\�� c�X� X`�X �V�hV! X`�!V !\XV! Y���a ����e !Z ^ � � \�dV��Vc � �V
\! X`�X !\���V c\������ [��X\]�V! X`�X V�XV� � ��XX\]V !\XV ]�� V � X \� X`V
!��V c\�V]X\�� X`Va ]�� V \� ^ WX X`V �VjX !XV[ r X`V!V ���a ����e ! �V[�V!V�X
Xe� [��X\]�V! V�XV�\�� � !\���V ��XX\]V !\XV ^ � � \�dV��Vc � �V \! X`�X e`V�
Xe� c\������ [��X\]�V! ]���\cV �X �\�`X ����V! r X`Va X �� \�X� � !\���V [��X\]�V
��h\�� \� X`V c\�V]X\�� �d X`V �VX ���V�X � ^ ��e � `��\f��X�� i��]m [��X\]�V
V�XV�! X`V �VjX ��XX\]V !\XV r ��c � � � �V \! X`�X \X X ��! i�]m \�X� Xe� c\������
[��X\]�V! ^ �d ���a ��V [��X\]�V `�c ]�� V \� r ����� V\X`V� � �� � r \X e� �c
`�hV d����eVc � � k!\���V c\������ [��X\]�V! �� !X��\�`Xl � �V r ��c !� !\���V
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[��X\]�V! e� �c d����e X`V c�XXVc [�X` \� X`V g� �V ^ _` ! � � ��XX\]V ��!
Vj�]X�a c [�\]�XV! X`V iV`�h\�� �d X`V zz� �X \�XV�V� X\� V! ^
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x��� x\� ^ p^s] eV ]�� \�dV� X`V � �V e \X` X`V �cc\X\�� �d � \����! ^ W ����
e \X` [��X\]�V! �X V�]` ��XX\]V !\XV r eV ����e X`V [�!!\i\�\Xa �d ��V �d Xe� m\�c!
�d � \����! � `��\f��X�� � \����! ��c hV�X\]�� � \����! ^ �d � !\���V [��X\]�V V�XV�!
� ��XX\]V !\XV � ]] [\Vc �� �a ia � � \���� r X`V� \X \! cV�V]XVc �! !`�e� \� X`V
c\����� ^ z\���� ]��!!�hV� X�mV! ���V � \����! X`�� \� X`V yy� Yx\� ^ p^scZ ^
� � ��XX\]V ��! � �V \! ! ����\fVc \� x\� ^ p^�� ^ x�� V�]` ]�!V !`�e� r �t�
��X�X\��! �d X`V !X�XV !`�e� �� X`V �VdX X �� \�X� X`V !��V ��X�X\�� �d X`V
!X�XV !`�e� �� X`V �\�`X ^ �� ��� �X`V� ]�!V! r [��X\]�V! �� !X��\�`X ^ _`\! \!
� !\�[�V �VhV�!\i�V � �V r ��c YVj]V[X \� X`V [�V!V�]V �d � \����!Z \X Vj�]X�a
]��!V�hV! ���V�X � ^ �V e \�� c\!] !! � hV�!\�� �d X`\! � �cV� ��XV� e \X`� X
� \����! r \� e`\]` ���V�X � \! ��e�a! ]��!V�hVc ^

_`V �V��X\��!`\[ i VXeVV� X`V zz� �d x\� ^ p ^s� ��c � ��XX\]V ��! ]�� ��!� i V
�iX�\�Vc ia !\�[�a !`�\�m\�� X`V !\fV �d X`V zz� i���! e \X`� X ]`���\�� X`V
��\c ![�]\�� ^ � \X` X`V �\�`X X\� Vb]��!X��X d�� X`V Xe�bi��� \� [�]X [�� ]V!! r
X\�a [��X\]�V! e� �c d����e X`V [�X`! \�c\]�XVc \� x\� ^ p ^si r \�XV��]X\�� �X
��\cb]���V� ��XX\]V !\XV! �X \�XV�V� X\� V! ^ _`V yy� ]����X i V X ��Vc \�X� �
��XX\]V ��! \� X`\! � ���V� r iV]� !V X`V yy� cV[V�c!  [�� X`V g�\XV VjXV�X
�d X`V \�XV��]X\�� \� ![�]V r ��X`V� X`�� \� X\� V ^

��X\]V X`�X \� V!X�i�\!`\�� �� \!����[`\!� iVXeVV� X`V \�XV�V�bX\� V cab
��� \]! �d X`\! zz� ��c � !\�[�V ��XX\]V ��! r eV `�hV �ccVc X`V ]��!X��\�X X�
X`V zz� X`�X eV ]����X [��]V � \����! �X `��db\�XV�V� ]���c\��XV! r �! eV c\c
\� ��cV� X� �� XV !\����! ��� �c \� X`V yy� ��cV� \� x\� ^ p^p^ _`\! � V��! r
\� [��X\] ��� r X`�X eV ]�� �X cV��a � !\���� ia ��V X\� V  �\X � �! X`V ������Vb
�V�X �d � \����! \� x\� ^ p ^s] e� �c \d X`V ![�]\�� iVXeVV� ��� � \����! eV�V
`��hVc ^ _`\! c�V!� �X \�[�\� X`V  �\hV�!��\Xa �d X`V ��cV� r `�eVhV� r !\�]V eV
]�� V�!\�a � ����XVV X`�X ��� !\���� [�X`! `�hV �� VhV� �V��X` ^ _� c� X` \! r
eV !\�[�a cV!\�� � � zz� ]\�] \X! e \X` � \����! �X `��db\�XV�V� [�!\X\��! ��c
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X`V� �V!]��V X`V ]\�] \X! ia �� VhV� d�]X�� Yd� � \! ]��hV�\V�XZ ^ _`V� ��� � \�b
���! ���c �X \�XV�V� ]���c\��XV! ^ _`V !V[���X\�� �d � X[ X! \� X`V ]���\!\�� �d
x\� ^ p^si ]�� iV �V!]��Vc ia � d�]X�� �d d� � ia �cc\�� Xe� � \����! X� ]� !V
X`V Xe� �� � X[ X! X� \��Vc\�XV�a ]���\cV � !V]��c X\� V Y�! \� X`V i�XX��
\� ��V �d x \� ^ p^scZ ^ �V e \�� �Vh\!\X X`\! \!! V e`V� eV c\!] !! � \����b�V!!
��cV�! \� zV]X ^ p ^	 ^

��� ����� �� �� ������ ����
�
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2/4,% 6-B$ 8#/%42$% '3 < 021 R/,,'*'/(* 4*'(C /(,? 7-2$ %'-C/(-,* @ E '36 3E/ *8 $$%* < �7
8-#3'2,$* -#$ 2/(:($% 3/ - *'(C,$ 8,-($ @ 36 '* '* $A4'B-,$(3 3/ 36$ 3#'-(C4,-# ,-33'2$
5 /%$, /7 "'C < �<Q9 < SC-'( 36$ *,/E$# 8-#3'2,$ 54*3 2-##? -( $L3#- 9'3 /7 2/,,'*'/(;
8,-($ '(7/#5 -3'/( <

�� x\� ^ p^�i r eV !`�e � � �!!b ��c ���V�X � b]��!V�h\�� zz� ]���\!\��
�� � X�\��� ��� ��XX\]V r e`\]` ]���V![��c! X� � �VhV�!\i�V ��XX\]V ��! ��cV�
�d ]��[ X�X\�� \� Vj�]X�a X`V !�� V � ���V� �! c\!] !!Vc �i�hV ^ z\� \����ar
eV ]�� ]��!X� ]X zz� ! \� �� ^ �� x\� ^ p^	� r eV !VV � ��!! ��c ���V�X �
]��!V�h\�� zz� ]���\!\��  !\�� X`V d�]Vbc\������! �d X`V ] iV! X`�X ��mV
 [ � � �� ��\c ^ _`V �V! �X\�� [��X\]�V Y���a Z ]���\V! ��V i\X �d \�d��� �X\��
�i� X e`\]` �d Xe� [�!!\i�V [���V! X`V d�]Vbc\������! X`�X ]�V�XVc \X �V!\cVc
\� ^ �� � ]���V![��c\�� c\����� !`�e \�� ]���\c \�� ![`V�V! Y� �� hV�!\�� �d
x\� ^ p ^s�Z r eV e� �c !VV X`�X X` \! \�d��� �X\�� \! ]���\Vc ia X`V [���V �����
e`\]` X`V ![`V�V! ��V ]��[�V!!Vc ^ _`\! ��cV� \!  � \hV�!�� e \X`\� � !\���V
[���V �d X`V �� ![�]V r !\�]V \X \! � !X X`V s� !w ��Vb��XX\]V zz� c\!] !!Vc
�i�hV ^ _� ����e !\����! X� �VX � X �d � !\���V [ ���V r � \����! ]�� iV �[[�\Vc X�
c\������ [��X\]�V! X� cV�V]X X`V� ��X� ] iVbd�]V c\������! � X!\cV �d X`V\�
��\� \��� [���V ^
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W !�\�`X�a !\�[�V� �� !]`V� V \! !`�e� \� x\� ^ p ^	i ^ vV�V eV ���a  !V i�ca
��c d�]V c\������! r ��c i�ca c\������! ���a ]���\cV e`V� X`Va ��V ]�[ �����
e \X` � d�]V c\������ ^ z\�]V V�]` d�]V c\������ ]�� ���a ]��V d��� ��V [�\�
�d i�ca c\������! r �� ]���\!\��b[���V \�d��� �X\�� \! ]���\Vc ia d�]Vbc\������
[��X\]�V! ^ x�� � \����! r eV ]�� �V!X�\]X � �!V�hV! X� �V�V]X\�� V�]` i�ca c\��b
���� \�X� ��V �d X`V X`�VV c\�V]X\��! X`�X \X ]� �c `�hV iVV� cV�V]XVc \�X� ia
� ]���\!\�� e \X` ���X`V� i�ca c\������ ^ _`\! \! �� \�XV�V!X\�� �V!X�\]X\�� r iVb
]� !V \X �V��! X`�X eV ]�� [�XV�X\���a � �mV � ���V�X � b]��!V�h\�� hV�!\��
�d X`\! � �cV� e \X`� X � \����! r  !\�� ���a !\����! X� cV�V]X !\����! ^

x\����ar X`V !]`V� V !`�e� \� x\� ^ p^	]  !V! ���a d�]V c\������! r e \X` X`V
`V�h\V� [��X\]�V X��hV�\�� `��d �! d�!X �! X`V [��X\]�V! X`�X ]���\cV X� [��c ]V \X ^
W ! \� x\� ^ p ^	� r X`V !��eV� [��X\]�V ]���\V! � i \X �d ]���\!\��b[���V \�d��� �X\�� ^
_� �]]����c�XV X`V !��eV� [��X\]�V! r X`V ��XX\]V �VVc! X� i V Xe \]V �! g�V
�! \� x\� �V! p^	� ��c p^	i r i X eV �hV ���a !`�e� ��V \�XV��Vc\�XV ��XX\]V
!\XV d�� ]���\Xa^ ��X\�� X`�X X`�VV ]�[ ����� d�]Vbc\������! �d � ] iV d���
�� Vw \��XV��� X�\����V r eV !VV X`�X X`\! � �cV� r d�� [��X\]�V! �V!X�\]XVc X� �
!\���V [���V r \! Vj�]X�a Vw \h��V�X X� X`V X�\��� ���b��XX\]V ��cV� [\]X �Vc \�
x\� ^ p^�i ^ W ! \� X`V ��cV� [\]X �Vc \� x\� ^ p^	i r X`V cV�V]X\�� c\�V]X\��! X`�X
]�� iV �iX�\�Vc d��� [��X\]�Vb[��X\]�V ]���\!\��! ��V ! n ]\V�X d�� �� �� X\�� r
��c !� X` \! ��cV� \! ��!� � ]��c\c�XV d�� � \�����V!! � ��V�X � b]��!V�h\��
]��[ X�X\�� \� X`�VV c\� V�!\��! ^

��� ��� �	��� ��	���� �	� ����
�

W ��X`V�  �[`a!\]�� [��[ V�Xa �d X`V yy� r �! eV�� �! �d X`V �V��XVc !�dX ![`V�V
��cV�! eV `�hV ]��!X� ]XVc r \! X`V  !V �d \���h�i�V � \����! ^ �d X`V � \����!
��hVc VhV� � �\XX�V i \X r X`Va e� �c ![�\� X`V c\�\X�� ��X �V �d X`V!V ��cV�! ^
_� iV [V�dV]X�a \���h�i�V r �! eV cV� ��c r X`V!V � \����! � !X iV \�g�\XV�a
��!!\hV r e`\]` \! ��X hV�a �V��\!X\] ^ �� X`\! !V]X\�� r eV e \�� c\!] !! zz� ��!V!
e`\]` ]��[ XV e \X`� X  !\�� � \����! r ��c `V�]V ��V [ V�dV]X�a ���V�X �
]��!V�h\�� ^

_`V \!! V �d ]��[ X�X\��  �\hV�!��\Xa \� ���V�X � b]��!V�h\�� ��XX\]V
��!V! e�! c\!] !!Vc \� ossu r e`V�V \X e�! !`�e� X`�X !��V s� 
�W! �d [`a!b
\]�� \�XV�V!X ]�� ]��[ XV ��a ���\]�� d �]X\�� ^ _`\! ]`�[XV� c\c ��X r `�eVhV� r
�cc�V!! X`V \!! V �d e`VX`V� ! ]` 
�W! ]�� iV ![�X\���a Vn ]\V�X ��cV�! �d
]��[ X�X\�� r �V !\�� ![�X\�� �V!� �]V! �! ��c\���a ]��[ XV�! c� ^ _`V�V \!
��!� � �Ve w V!X\�� �i� X X`V �V�V��X\�� �d V�X��[a Y �cV!\�Vc \�d��� �X\�� Z
e`\]` ��\!V! \� X`V ]��XVjX �d �VhV�!\i�V � ��V�X � ]��!V�h\�� ]��[ X�X\��
��cV�! r ��c e`\]` eV e \�� �cc�V!! ^ � \X` � \����! r ��a �VhV�!\i�V d �]X\�� ]��
iV ]��[ XVc \� X`V zz� Y�� yy� Z e \X`� X �V�h\�� ��a \�XV�� Vc\�XV �Vb
! �X! \� X`V ]��[ XV� �! � V���a optu ^ �! X`\! !X\�� X� V e \X`� X � \����! r e`V�V
VhV� X`V �� X\�� �d !\����! �Vw \�V! �� \�XV��]X\�� e \X` �X`V� !\����!� �V e \��
cV���!X��XV � \�����V!! � ��V�X � b]��!V�h\�� zz� ! X`�X ��V � !X �! Vn ]\V�X
![�X\���a �! �� zz� � ��� � \����! r ��c X`�X c�� �X �VVc X� �V�V��XV ��a ���V
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V�X��[a X`�� �� zz� e\X` � \����! ^ �� X`V [�� ]V!! eV e \�� \�� !X��XV !�� V
�d X`V �V�V��� [`a!\]�� \!! V! \�h��hVc \� Vn ]\V�X�a �� X\�� !\����! e \X`� X
� \����! ^
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�V i V�\� � � c\!] !!\�� ia �V[��]\�� � gjVc � \���� e \X` � ]��!X��X !X�V��
�d [��X\]�V! Y��V!Z r �\� Vc �X X`V [�!\X\�� e`V�V eV e��X � !\���� �V�V]XVc ^
_`\! \! \�� !X��XVc \� x\� ^ p^�� ^ vV�V eV !`�e X`V s� !w ��Vb��XX\]V zz� �d
x\� ^ p^s� r e \X` � !\���� � iV\�� cV�V]XVc ia X`V ]��!X��X !X�V�� ^ W ���� e \X`
X`V cV!\�Vc �V�V]X\�� �d � r eV ��!� [��c ]V Xe�  �cV!\�Vc ]�[\V! �d � Y��V �d
X`V� ]��[�V� V�XVcZ ^ _`\! ! ��V!X! X`�X [V�`�[! VhV�a iV�c \� VhV�a !\����
[�X` e \�� ]��X\� � !�a �V�V��XV  �cV!\�Vc \�d��� �X\�� X`�X e \�� `�hV X� i V
�V��hVc d��� X`V ]��[ XV� ^

x\� �V p^�i !`�e ! � ���V [��� \!\�� cV�V]X\�� ^ _`V ���a X`\�� X`�X `�!
]`���Vc \! X`�X eV `�hV i�� �`X \� �� ����� e \X` � r ��c !� eV ��e �VX � p
]�� \�� � X X`V i�XX�� �V���c�V!! �d e`�X X`V h�� V �d � e�! ^ _` ! !\����!
X`�X ��V �V[�V!V�XVc \� ]��[�V� V�X��a d��� Y!�b]���Vc kc ��b��\�l !\����!Z
]�� iV cV�V]XVc ]�V�� �a^ _`\! � �mV! !V�!V r !\�]V V�]` !\���� ��e ]���\V! ��V
 �\X �d � ��V�X � �V���c�V!! �d \X! h�� V r ��c !� X`V ]`���V �d � ��V�X � \�
X`V cV�V]X\�� � \���� !X�V�� ]�� ��e ��!� iV \�cV[ V�cV�X �d X`V !\���� h�� V ^

��� �� ���
�� ��	��	���

W� \�[��X��X  !V �d � \����! \� X`V yy� ��c \� zz� ! \! X� ����e !\����! X�
]��!! V�]` �X`V� e \X`� X \�XV��]X\�� ^ � `\�V !\����! ]�� ��!� iV ��cV X� ]��!!
ia �V�h\�� �V� ��� ��[! \� !\���� !X�V�� ! ��c cV��a\�� ��V !\���� !X�V��
�V��X\hV X� X`V �X`V� r X`\! XV]`�\w V �Vw \�V! X`V  !V �d � \����! X� \�!V�X
]��[V�!�X\�� cV��a! X`�X �V!a�]`���\fV !X�V�� ! ^ �d eV ��V  !\�� !X�V�� ! �d
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i���! X� �]X �! � \����! r eV `�hV � [��i�V� e`V� X`V!V � \���� !X�V�� ! `�hV
X� ]��!! !\����! r �� VhV� V�]` �X`V� ^

�V ]�� cV�� e \X` X`\! [��i �V� ia VjXV�c\�� X`V ���b\�XV��]X\�� [��X\�� �d
� � ca��� \]! ^ �� ��cV� X� � �mV � � zz� !  �]��c\X\�����a c\�\X�� r eV ���V�ca
�Vw \�V X`�X i���! [�!! X`�� �` V�]` �X`V� e`V� X�� ���a X�a X� [\�V  [ \�
��V [��]V ^ _` ! \X !VV� ! ��X ��� X� ��!�  !V X`V [�V!V�]V �d VjX�� i���! X� d��]V
!\����! X� ]��!! ^ _`V !\�[�V!X e�a X� c� X` \! \! X� �cc � �V!X [��X\]�V X� X`V
��cV� � � [��X\]�V X`�X c�V!� �X � �hV ^ WX � !\XV k� ��mVcl ia � �V!X [��X\]�V r
!\����! e \�� !\�[�a [�!! X`�� �` V�]` �X`V� ^ _`\! \! � �!! ��c ���V�X �
]��!V�h\�� r ��c \! [ V�dV]X�a ]��[�X\i �V e \X` ]��X\� � ! ]��!!\]�� � V]`��\]! ^
��X\]V X`�X eV c�� �X �]X ���a `�hV X� ]`���V � � zz� ]���\!\�� � �V X� \�]� cV
X`\! VjX�� ���b\�XV��]X\�� ]�!V r !\�]V eV ��hV X`V � �V \� X`V d��� r kX`V!V
]�!V! \�XV��]X r ��c \� ��� �X`V� ]�!V! [��X\]�V! �� !X��\�`Xl ^ x \� �V p^�� !`�e !
�� Vj��[�V �d Xe� !\���� [�X`! ]��!!\�� �hV� � �V!X [��X\]�V Y\�c\]�XVc ia �
]\�]�V Z ^

x\� �V p^�i !`�e ! �� Vj��[�V �d � !\���� ]��!!�hV� X`�X c�V!� �X �Vw \�V
� �V!X [��X\]�V \� X`V ��XX\]V ��! hV�!\�� �d X`V zz� ^ z\�]V 
�W [��X\]�V! ���a
\�XV��]X �X ��XX\]V !\XV! r e`\]` ��V X`V ]���V�! �d X`V ��\c r Xe� !\����! X`�X
]��!! �! \� X`\! x \� �V ]����X \�XV��]X ^ z ]` � ]��!!�hV� � ]] �! \� x\� ^ p ^�i r
d�� Vj��[�V ^ � \X`� X X`V 
�W ��XX\]V X� \�c\]�XV X`�X �� \�XV��]X\�� ]�� X�mV
[��]V �X X`\! !\XV r X`\! ]��!!�hV� e� �c ��!� �Vw \�V � �V!X [��X\]�V ^ _� mVV[ X`V

�W ��c X`V ]��X\� � ! hV�!\��! �d X`V ��cV� Vw \h��V�X r eV e \�� ]��!\cV�
� �V!X [��X\]�V X� i V [�V!V�X \�[�\]\X�a e`V�VhV� !\����! ]��!! i VXeVV� ��XX\]V
!\XV! ^

��� �� ������������ ���
� �	�������	


� \X` X`V �cc\X\�� �d �V!X [��X\]�V! X� \�c\]�XV !\���� ]��!!�hV� r eV ]��  !V
X`V � V!!a cV�V]X\�� �d x \� ^ p^�� X� i \�c �V !�i�V ]\�] \X�a ��c !� [V�d���
![�X\���abVn ]\V�X ]��[ X�X\�� ^ _`V [�X`! �d X`V \�]�� \�� k� \���� !X�V�� !l
]�� ]��!! e`�XVhV� !\����! ��V \� X`V\� e�a X� �VX X� X`V [�\�X e`V�V X`Va
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��V �VVcVc r ��c X`V� X`V VjX��  �cV!\�Vc k���i��Vl � X[ X !X�V�� ! ]�� iV
�Vc �e�a ia ����e \�� X`V� X� ]��!! ��a !\����! X`�X ��V \� X`V\� e�a^ z\�]V
VhV�a � \���� !X�V�� Ye`\]` i�\��! \� V�V��a i X �� \�d��� �X\�� Z ��c VhV�a
���i��V !X�V�� Ye`\]` ]���\V! �e�a i�X` V�V��a ��c V�X��[aZ ]��!!V! � ! �b
d�]V X`�X V�]��!V! X`V ]\�] \X r X`V � �iV� �d ! ]` !X�V�� ! X`�X eV ]�� `�hV
\! �\� \XVc ia X`V ��V� �d X`V V�]��!\�� ! �d�]V ^ � V��e`\�V r X`V � �iV� �d
]\�] \X V�V� V�X! Y��c `V�]V ��!� X`V cV� ��c d�� � \���� ��c ���i��V !X�V�� !Z
���e ! �! X`V h�� � V �d X`V ]\�] \X opt r� r� u ^ _`\! \! X`V d�� \�\�� ! �d�]V X�
h�� � V ��X\� [��i�V� X`�X �\� \X! `V�X �V��h�� \� ��c\���a `V�Xb�V�V��X\��
[`a!\]�� !a!XV� ! � X`V ��XV �d `V�X �V�V��X\�� \! [��[��X\���� X� X`V h�� �V r
i X X`V ��XV �d `V�X �V��h�� \! ���a [��[��X\���� X� X`V ! �d�]V ��V� ^ �V `�hV
X`V !�� V m\�c �d [��i�V� \d eV X�a X� i�\�� d�VV V�V��a Y\ ^V ^r V�V��a e \X`� X
\�d��� �X\�� Z \�X� � h�� � V ^

� !\�� c ��b��\� !\�����\�� r eV �hV !VV� X`�X eV `�hV �V�X ]���\!\�� ! �h�\�b
�i�V X`�X c�� �X ]��� [X X`V cV�V]X\�� � \���� !X�V�� ! ^ �V c� ��X r `�eVhV� r
�h�\c X`V ! �d�]V X� h�� � V [��i�V�  ��V!! X`V!V ]�V�� � \����b!X�V�� ! ]�� iV
�V !Vc � �X`V�e \!V V�]` �V�V]X\�� \�h��hV! i�\��\�� \� � � \���� !X�V�� ��� X`V
e�a d��� � X!\cV �d X`V ]\�] \X r  !\�� \X ��]V r ��c X`V� !V�c\�� X`V �V�V]XVc
� \���� !X�V�� ��� X`V e�a � X �d X`V ]\�] \X ^ _` ! \d eV ]�� �X �V !V � \����
!X�V�� ! r X`V ��j\� � � �iV� �d ]\�] \X V�V�V�X! eV ]�� [ X \�X� � h�� � V
�d ![�]V ���e ! �\mV X`V ! �d�]V ��V� ��X`V� X`�� �\mV X`V h�� � V ��V e \�� !`�e
X`�X Y�X �V�!X \� s� Z � \���� !X�V�� ! ]�� iV �V !Vc r ��c ]��!Vw V�X�a ���V�b
X � ]��!V�h�X\�� c�V!� �X \�[�\� X`V ![�X\�� Vn ]\V�]a �d ]��[ X�X\��! ^
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�hV� X`� �` eV ]�� �V�V]X c ��b��\� !\����! ��c � �mV X`V� ]��!! r eV !X\��
`�hV � [��i�V� e \X` �� X\�� !\����! Y�]X ���a Xe� [��i �V� ! r i X eV ��� c\!] !!
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X`V !V]��c [��i �V� e`V� eV ]��d���X \XZ ^ x \� �V p^q� \�� !X��XV! � [��i �V�
X`�X !XV� ! d��� ��X i V\�� �i �V X� �V�V]X !\����! �X `��db\�XV�V� �� ]�X\��! ^
�hV�a �V�V]X\�� �V�hV! X`V X�[ � !\���� �� X`V c��m ]`V]mV�i���c eV �hV c��e�
� \X ]�� �X ]���V]X X� �� \�[ X �� X`V �\�`X ]`V]mV�i���c ^ �V ]�� gj X`\! ia
�V!]��\�� X`V ]\�] \X r ![�V�c\�� ��� !\����! Xe \]V �! d�� �[��X Yx\� ^ p ^qi Z ^ ��e
X`V \�[�\]\X ]��!!�hV� \� X`V � \cc�V �d x \� ^ p^q� � !X i V � �cV Vj[�\]\X ^ ��X\]V
��!� X`�X X`V `��\f��X�� [��X\]�V � !X i V !X�VX]`Vc � \X X�� ��V! !X��\�`X \�
X`V [�V!V�]V �d � �V!X [��X\]�V ^ ��e eV ]�� ��hV X`V �V�V]X\�� X� � [�!\X\��
X`�X e�! d��� V��a � `��db\�XV�V� �� ]�X\�� Yx\� ^ p^q]Z r ��c X`V � !\���� \!
cV�V]XVc ��X� X`V e`\XV ]`V]mV�i���c ^
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�V �hV !VV� X`�X c ��b��\� !\����! ]�� iV ]�V���a �� XVc ^ �� ��cV� X�  !V
! ]` !\����! d�� ]��[ X�X\�� r eV �VVc X� i V �i�V X� i \�c ���\] e \X` c ��b
��\� \�[ X! ��c � X[ X! ^ �V e \�� ��e !VV X`�X \d eV �VX Xe� c ��b��\� !\����!
]���\cV r eV ]�� d��� � !e \X]`b��XV optu r �! !`�e� \� x\� ^ p^�� ^ _`V !e \X]` ��XV
\! �  �\hV�!�� ���\] V�V� V�X X`�X �V�hV! X`V ]��X��� \�[ X �  �]`���Vc r ��c
�� XV! X`V ]��X����Vc \�[ X � X� ��V �d Xe� [��]V! r cV[V�c\�� �� X`V h�� V �d
� ^ z\�]V V�]` c �� ��\� !\���� ]��X�\�! � pr ��c !\�]V ��� ]���\!\��! ]��!V�hV
X`V � �iV� �d p �! r ��� c ��b��\� ���\] ��XV! �VVc �� Vw �� � �iV� �d \�[ X!
��c � X[ X! ^ _` ! � � X`�VV � X[ X !e \X]`b��XV �VVc! �� VjX�� \�[ X e`\]`
\! � c ��b��\� ]��!X��X �d t ^

_`V !e \X]` ��XV Yx\� ^ p ^��Z \! i�!Vc �� � �V�V]X\�� �d X`V Xa[ V !`�e�
\� x\� ^ p^�i ^ �d �� p Yx\� ^ p ^�iZ r X`V � ��c �� [�\� ��V �V�V]XVc c�e�e��c �
\d ��t X`V�V \! �� �V�V]X\�� ��c X`Va �� !X��\�`X ^ _`V �� !\���� �V�V]X! �

X`V ]��!X��Xb��V \�[ X �! \� x\� ^ p^�� r X� �V�V�V��XV X`V � ��c �� � X[ X! ^
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��X\]V X`�X \d � �V!X [��X\]�V eV�V �ccVc \� x\� ^ p ^�� �X X`V \�XV�!V]X\�� �d
X`V � ��c � !\����! r X`V !e \X]` e� �c iV !X ]m \� X`V |� [�!\X\�� � � ��c ��
e� �c ��e�a! �� !X��\�`X X`�� �` r ��c � ��c �� e� �c �VX �V�V]XVc ia X`V
]��!X��Xb��V r ��c ]�� V � X \� X`V\� ���� �� [�!\X\�� ^

��� �� � ����� �
 ����

�� ��cV� X� !VV X`�X ���V�X � ]��!V�h�X\�� c�V!� �X \�[�\� X`V ![�X\�� Vn b
]\V�]a �d zz� ]��[ X�X\�� r eV g�!X \�� !X��XV X`V \!! V! \�h��hVc ia !`�e \��
`�e � \���� !X�V�� ! ]�� iV �V !Vc \� �� ����a �d x�Vcm\� ��XV! optu ^
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W x�Vcm\� ��XV `�! X`�VV \�[ X! ��c X`�VV � X[ X! ^ _`V � \�[ X r ]���Vc
X`V ]��X��� r �[[V��!  �]`���Vc �! X`V � � X[ X ^ _`V �X`V� Xe� \�[ X! V\X`V�
�[[V��  �]`���Vc �X ]���V![��c\�� � X[ X! Y\d �� pZ r �� �[[V�� \�XV�]`���Vc
�X X`V ]���V![��c\�� � X[ X! Y\d ��tZ ^ �V ]��!X� ]X � x�Vcm\� ��XV � X �d
d� � !e \X]` ��XV! r �! !`�e� \� x\� ^ p^�� ^ _`V g�!X Xe� !e \X]` ��XV! ��V  !Vc
d��e��c r X`V ��!X Xe� !e \X]` ��XV! ��V  !Vc i�]me��c Y\ ^V ^r � \[[ Vc �i� X �
hV�X\]�� �j \!Z ^ _`V ]��X��� \�[ X � \! ]����Vc \� !��\c ���ar ��c eV !VV \X
eV�c \X! e�a X`�� �` X`V d� � !e \X]` ��XV! ^ U��!X��X p �! ��V !`�e�  !\��
c�XXVc ���a ����e ! ^ �� X`V ]�!V ��t r ��� d� � !e \X]` ��XV! [�!! X`V\� ]��X����Vc
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!\����! !X��\�`X X`�� �` r ��c !� � ��c � \�XV�]`���V [�!\X\��! \� X`V � X[ X ^
�� X`V ]�!V �� pr ��� d� � !e \X]` ��XV! cV�V]X X`V\� ]��X����Vc !\����! r ��c !�
� ��c � ]�� V � X \� X`V !�� V [�!\X\�� ! X`Va eV�X \� ^

��e ��X\]V X`V i \��XV��� !a��VX�a �d X`V x�Vcm\� ��XV \�[�V� V�X�X\�� ^
�V ]�� � �mV  !V �d X`\! !a��VX�a \� ]��!X� ]X\�� �� ����a �d x�Vcm\� ��XV!
X`�X �V !V X`V ]��!X��X p !\����! ^ �d eV �cc �� VjX�� !X�V�� �d ]��!X��X p �!
����� X`V d� � [�X`! c��e� �! ����e �V!! c�XXVc �\�V! Y� �m\�� X`V!V �\V ��
X`V ��XX\]V \�h��hV! �V!]��\�� X`V ]\�] \XZ r X`V� X`V !VX �d ]��!X��X !X�V�� !
]�� \�� \� �� �V�h\�� ����� V�]` �d X`V d� � c\������ c\�V]X\��! \! !a��VX�\]
�i� X !�� V �j\! ^ _`\! � V��! X`�X eV ]�� ��mV � �V� ��� ����a �d x�Vcm\�
��XV! ��c  [!\cVbc�e� x�Vcm\� ��XV! r �! \! \�c\]�XVc \� x\� ^ p^�i r e \X` X`V
]��!X��X! ��� �\� \��  [ ^ _`V!V ]��!X��X! ��V [�!!Vc i�]m ��c d��X` iVXeVV�
�c� �]V�X x�Vcm\� ��XV! r ��c !� c�� �X `�hV X� iV ! [[�\Vc d��� � X!\cV �d X`V
����a^ z\�]V ��  [!\cVbc�e� x�Vcm\� ��XV \! !X\�� � x�Vcm\� ��XV r i X e \X` X`V
!V�!V �d X`V ]��X��� \�hV�XVc r eV `�hV !`�e� X`�X ]��!X��X !X�V�� ! �d ��V!
]�� iV �V !Vc \� � �V� ��� ����a �d ���\] ^

�V !X\�� `�hV ��X �� XVc X`V \�[ X! ��c � X[ X! X� X`V x�Vcm\� ��XV! r ��c
!� eV `�hV ���X`V� !VX �d �!!� ]\�XVc � \����b!X�V�� ! X`�X �VVc X� iV �V !Vc ^
_`V �ih\� ! �[[���]` \! X� ]�V�XV � �V� ��� [�XXV�� �d \�XV�]���V]X\�� r X` !
����e \��  ! X� ���\� !��hV X`V [��i�V� ���i���a ia !��h\�� \X �� ]���a^ y X �
�V� ��� [�XXV�� �d \�XV�]���V]XVc ���\] V�V�V�X! X`�X ]�� \�[�V� V�X  �\hV�!��
]��[ X�X\�� \! � !X �  �\hV�!�� UW � eV !`� �c !\�[�a \�[�V� V�X �  �\hV�!��
UW X`�X c�V!� �X `�hV ���V�X � ]��!V�h�X\�� �
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_`V yy�UW \! � !\�[�V �VhV�!\i �V UW i�!Vc �� X`V yy� r e \X` gjVc

� \����! op� rp� rpqu ^ �X ]�� iV \�[�V� V�XVc �! � �V� ��� ����a �d \cV�X\]�� ���\]
i�� ]m! r V�]` �d e`\]` X�mV! d� � i\X! �d \�[ X r ��c [��c ]V! d� � i\X! �d � X[ X
Yx\� ^ p ^pt�Z ^ ��]` ���\] i�� ]m Vj]`���V! ��V i\X �d c�X� e \X` V�]` �d X`V d� �
i�� ]m! X`�X ��V c\�������a �c� �]V�X ^ _`V d� � i \X! �d \�[ X ]�� iV X`� �`X �d
�! � [�XXV�� �d c�X� \� � s�s �V�\�� �d X`V ��XX\]V r ��c X`V d� � � X[ X! ��V X`V
�VjX !X�XV d�� X`\! �V�\�� ^ W]]��c\�� X� X`V yy�UW � �V r ]V�X�\� [�XXV��!
��V X ��Vc \�X� V�]` �X`V� r e`\�V �X`V� [�XXV��! ��V �VdX  �]`���Vc ^ _`\!
� �V ]�� iV \�[�V� V�XVc ia � !���� � �iV� �d !e \X]` ��XV! r �! \! \�c\]�XVc
!]`V� �X\]���a \� x\� ^ p ^pti ^ �V g�!X \�[�V� V�X � cV� �X\[�VjV� � r e`\]`
[��c ]V! � h�� V �d p �X � �\hV� � X[ X \d ��c ���a \d � ]���V![��c\�� s�s
[�XXV�� �[[V��! \� X`V \�[ X! ^ ��XXV��! X`�X c�� �X ]`���V  �cV� X`V yy�UW
ca��� \]! ���a [��c ]V p �! \� X`V � X[ X! ��iV�Vc k�X`V�l ^ _`V cV� �X\[ �VjV�
\! � ]��i\��X\���� ]\�] \X Y\ ^V ^r ��V e \X`� X dVVci�]mZ ^ _`V \�hV�!V ]\�] \X � ��
\! !\�[�a X`V � \���� \� ��V �d � r �iX�\�Vc ia �V�V]X\�� � �i� X � hV�X\]�� �j \! ^
�� iVXeVV� � ��c � �� eV e \�V X��VX`V� X`V ]�!V! X`�X �VVc X� \�XV�]`���V ^
_`\! �\hV!  ! � i \��XV����a !a��VX�\] ]\�] \X e`\]` \�[�V� V�X! X`V yy�UW
���\] i�� ]m \� X`V !�� V ����V� X`�X � � ]\�] \X �d x \� ^ p^�� \�[�V� V�XVc X`V
x�Vcm\� ��XV ^ ��XV X`�X X`V �hV���� ]\�] \X \! \X! �e� \�hV�!V r �! ��a i\��XV����a
!a��VX�\] ]��i\��X\���� zz� ]\�] \X � !X i V ^
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��e eV e� �c �\mV X� ]���V]X X`V!V ���\] i �� ]m! \� �  �\d��� ����a^ �V
e \�� g�!X ]��!\cV� X`V \!! V �d !`��\�� X`V � \���� !X�V�� ! �!!� ]\�XVc e \X`
X`V \�c\h\c �� ���\] i�� ]m! r ��c X`V� X`V \!! V �d !`��\�� X`V � \���� !X�V�� !
�!!� ]\�XVc e \X` \�XV�]���V]X\�� X`V d� � \�[ X! ��c � X[ X! ^ �� x\� ^ p^pp� eV
!VV � !]`V��X\] �V[�V!V�X�X\�� �d � � yy�UW i�� ]m ^ �X \! � ]��i\��X\����
]\�] \X r e \X` !\����! ��e \�� d��� �VdX X� �\�`X ^ _`V � �iV� �d !\���� !X�V�� !
��e \�� \� ����� ��V c\������ c\�V]X\�� \! Vw �� X� X`V � �iV� ��e \�� � X
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����� X`V !�� V c\�V]X\�� � X`\! \! X� V �hV���� i V]� !V \X �! X� V �d VhV�a
]���\!\�� � �� [��X\] ��� r !\�]V X`V d� � \�[ X! ��c � X[ X! ��V ���V�ca � �X]`Vc
\� X`V c\����� r X`V � \���� !X�V�� ! � !X ��!� i V � �X]`Vc � X`V�V ��V �� Vw ��
� �iV� �d !X�V�� ! �d ]��!X��X p �! ]�� \�� \� ��c � X ����� V�]` c\�V]X\�� ^
_`V \�[ X !X�V�� ! e \�� ��X r `�eVhV� r \� �V�V��� iV ��\��Vc e \X` X`V � X[ X
!X�V�� ! ^ �d eV ]�� ��\�� X`V!V r X`V� eV ]�� ��mV � �V� ��� ����a �d X`V!V
i�� ]m! r e \X` � \����b!X�V�� � X[ X! �d ��V ]���V]XVc X� X`V � \����b!X�V��
\�[ X! �d X`V �VjX ^

�� x\� ^ p^ppi eV !`�e `�e X� ��\�� !X�V�� ! �d ��V! ^ � V X� X`V i \��XV���
!a��VX�a �d X`V yy�UW ]\�] \X r VhV�a \�]�� \�� !X�V�� X`�X eV e� �c �\mV
X� !`\dX  [ �� c�e� �� ��V !\cV \! � �X]`Vc ia �� � X��\�� !X�V�� X`�X �VVc!
X� i V !`\dXVc \cV�X\]���a �� X`V �X`V� !\cV ^ _` ! eV e \�� !`\dX !X�V�� ! \� [�\�! ^
_�  �cV�!X��c X`V c\����� r ! [[�!V X`�X � ��c � ��V ]��!X��X !X�V�� ! �d
��V! r e \X` � ��\�� \�X� � ]\�] \X i V��e X`V c\����� r ��c � ]�� \�� � X �d \X ^
��e ! [[�!V X`�X eV e� �c �\mV X� ��\!V � ��c � X� X`V [�!\X\��! ��i V�Vc
� � ��c � � ^ �d � ]��!X��X !X�V�� �d `��\f��X�� [��X\]�V! \! [��h\cVc � \ce�a \�
iVXeVV� X`V Xe� hV�X\]�� [�!\X\��! r X`V� eV ]�� �]]��[�\!` X`\! �! !`�e� ^ _`V
]��!X��X `��\f��X�� !X�V�� ![�\X! �X X`V g�!X [�!\X\�� e \X`� X � �V!X [��X\]�V ^
�X [��h\cV! X`V !`\dXVc � � !\���� r ��c � � �X]`\�� !X�V�� �d ��V! ]���\cV!
e \X` X`V ��\�\��� � !\���� ^ _`V �V! �X\�� `��\f��X�� !X�V�� \! �� XVc !X��\�`X
�]��!!  �X\� \X �V�]`V! � r e`V�V �� \�]�� \�� !X�V�� �d ��V! \! �VVcVc ^ vV�V
\X ![�\X! r e \X` X`V VjX�� !X�V�� �d ��V! ]���\c\�� e \X` X`V \�]�� \�� � � !\����
X� �V!X��V X`V ��\�\��� `��\f��X�� !X�V�� �d ��V! r e`\]` ]�� iV �V !Vc \� X`V
�VjX i�� ]m �d X`V ����a �d ]\�] \X i��]m! X� [V�d��� X`V !�� V d �]X\�� ^ _`V
�VX V
V]X \! X`�X X`V � \���� !X�V�� ! � ��c � ]�� \�� � X �d ��c \�X� � ]\�] \X
`�hV i VV� �V[��]Vc e \X` �Ve !X�V�� ! X`�X ��V !`\dXVc hV�X\]���a^ ya �V!V�h\��
!��V d��]X\�� �d X`V `��\f��X�� ]`���V�! d�� `��\f��X�� ]��!X��X! X`�X !X�V��
�]��!! X`V e`��V ����ar ��c �V!V�h\�� !�� V ]`���V�! d�� `��\f��X�� ]��!X��X!
X`�X ]���V]X [�\�! �d !X�V�� ! iV\�� ��\!Vc r eV ]�� �c� !X X`V [�!\X\�� ! �d X`V
� \���� !X�V�� ! �! �VVcVc ^ ��XV X`�X � � \���� [�\� ]�� iV ��\!Vc ia !VhV���
!� ���V� !`\dX! ��X`V� X`�� � !X ��V ����V !` \dX r \� ]�!V X`V�V ��V ]��� \]X! \�
X`V  !V �d `��\f��X�� ]��!X��X! ^ �j�]X�a X`V !�� V ������V� V�X ]�� iV  !Vc
X� ��eV� � � ��c � � ��\�� \�X� ��c � X �d � ]\�] \X �i�hV X`V c\����� ^ �d eV
� \[ X`V c\����� �hV� r eV !VV `�e X� `��c�V [�\�! �d !X�V�� ! ��\�� \� X`V
�[[�!\XV c\�V]X\��! ^

��e eV ��XV X`�X X`V e \�\�� �d X`V d� � !\���� \�[ X! ��c � X[ X! \�
� � yy�UW ����a ��!� `�! i \��XV��� !a��VX�ar �i� X � `��\f��X�� �j\!
Yx \� ^ p^pp]Z ^ _` ! \X !VV� ! X`�X eV !`� �c iV �i�V X� �[[�a X`V !�� V XV]`b
�\w V X� ��\�� X`V � \���� !X�V�� ! �!!� ]\�XVc e \X` X`\! �� X\�� r \� ��cV� X�
]��[�VXV � � ]��!X� ]X\�� ^ y X X`V�V \! � [��i�V� ^

��� �� ���
�� �	���
� ���������

z� d�� r eV `�hV �� �a ]��!X� ]XVc ]\�] \X! e \X`� X dVVci�]m � ��� !\���� ��e
`�! i VV� �VdX X� �\�`X ^ yV]� !V �d X`V �t� ��X�X\���� !a��VX�a �d X`V zz� r
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eV � \�`X Vj[V]X X`�X dVVci�]m \!� �X � [��i�V� ^ � `V� eV cV]\cVc X�  !V c ��b
��\� !\�����\�� r `�eVhV� r eV i��mV X` \! !a��VX�a^ _`V X\� \�� �d X`V c �� ��\�
!\���� [�\�! \! ��\��Vc hV�X\]���a ��c ��X `��\f��X���a^ �� x\� ^ p ^ps� r eV !VV
X`V [��i�V� X`�X eV V�]� �XV� e`V� eV X�a X� �V�V]X � �\�`Xb��h\�� !\����
i�]m X� X`V �VdX ^ W !\���� X`�X [�!!Vc X`V \�[ X [�!\X\�� ��i V�Vc � �X �� VhV�
X\� Vb!XV[ ]���\cV! e \X` ��  ��V��XVc !\���� X`�X [�!!Vc \�[ X �� �X �� �cc
X\�Vb!XV[ ^ _`V!V Xe� !\����! �VVc X� i V ]��[�V� V�X! �d V�]` �X`V� \� ��cV� X�
�V]��!X\X XV X`V �V�V]X\�� � \���� !X�V�� ^ _` ! eV ���a m��e `�e X� �V�V]X
!\����! hV�X\]���ar ��X `��\f��X���a �

�V e \�� c\!] !! Xe� e�a! �d gj \�� X`\! [��i�V� ^ y�X` \�h��hV  !\�� �cb
c\X\���� ]���\!\��! \� X`V zz� ^ _`V g�!X � VX`�c eV cV!]�\i V \! � ��V ]��[�\b
]�XVc r !\�]V \X �cc! �cc\X\���� [��X\]�V! ��c hV�� ]\X\V! X� X`V ��cV� r i X \!
���V �ih\� ! ^ _`V \cV� \! X`�X eV ]�� �V!a�]`��� \fV c ��b��\� [�\�! ia cV��ab
\�� ��V !\���� ^ �V c� X`\! ia \�X��c ]\�� �� \�XV��]X\�� �V!X [��X\]�V Yc\!X\�]X
d��� � � [�Vh\� !�a \�X��c ]Vc ���b\�XV��]X\�� �V!X [��X\]�V Z e \X` X`V !�� V
��!! �! � � c\�������ab� �h\�� [��X\]�V! ^ _`V [\]X �V eV `�hV \� � \�c \! X`�X
\d X`V�V \! �� \�XV��]X\�� �V!X [��X\]�V \� X`V [�X` �d � c\�������ab� �h\��
[��X\]�V r X`V� eV ]�� `�hV � ]���\!\�� \� e`\]` X`V ��h\�� [��X\]�V V�c!  [
!X�X\����ar ��c X`V !X�X\����a [��X\]�V V�c!  [ ��h\�� ^ � �\�� X`V g�\XV
\�XV�h�� e`\�V X`V [��X\]�V! ��V ]���\c\�� r X`V ��!! \! c� i�Vc ��c !� Yd���
���V�X � ]��!V�h�X\�� Z X`V hV�� ]\Xa \! `��hVc ^ ya [\]m\�� X`V `V�cb�� \� b
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[�]X \�XV�h�� �[[��[�\�XV�ar X`V �Ve !X�X\����a [��X\]�V ]�� iV cV[�!\XVc �� �
��XX\]V !\XV r !� X`�X X`V ��cV� �V� �\�! c\�\X�� ^ _`\! \! \�� !X��XVc \� x\� ^ p^psi ^
vV�V X`V !w ��V i �� ]m \�c\]�XV! X`V \�XV��]X\�� �V!X [��X\]�V ^ _`\! \! [\]mVc
 [ \� � ]���\!\�� e \X` � c\������b� �h\�� [��X\]�V X� [��c ]V � `��db![VVc
c� i�Vb� �!! [��X\]�V \�c\]�XVc ia X`V !`��X ����e ^ ��XV X`�X �cc\�� X`\! cVb
��a ]���\!\�� �Vw \�V!  ! X� � �mV � � ��XX\]V Xe \]V �! g�V X� �]]����c�XV X`V
!��eV� c\������ [��X\]�V! ^ �X �cc! ghV �Ve [��X\]�Vb!X�XV! X� � � ��cV� Yd� �
c\�V]X\��! d�� X`V !��e [��X\]�V r ��c �� \�XV��]X\�� �V!X [��X\]�V Z ^ _`V ��cV�
�V��\�! r `�eVhV� r [`a!\]���a k�V��\!X\]l ��c ���V�X � ]��!V�h\�� ^

x\� �V p^ps] \�� !X��XV! X`V  !V �d X`\! cV��a X� �V�V]X � �\�`X��\�� !\����
�VdXe��c! ^ �V \� !V�X � cV��a \� X`V �� [�X` i�X` iVd��V X`V � \����b!X�V��
]���\!\�� ��c �dXV�e��c r \� ��cV� X� X �� X`V [ ���V �d !a�]`���\f�X\�� p�t� r
X ��\�� \X �t� �X � X\� V ^ ��X\]V X`�X eV  !V � ���b\�XV��]X\�� �V!X [��X\]�V
Y�� �cZ X� VjXV�c X`V �\dVX\� V �d X`V `��db![VVc c\������ [��X\]�V ^

�� �cc\X\�� X� ]��[�\]�X\�� X`V ��cV� r X`\! cV��a XV]`�\w V �cc! �� VjX��
]��[�\]�X\�� X� !`�e \�� X`�X ���V�X � ]��!V�h�X\�� c�V!� �X \�[�\� ![�X\��
Vn ]\V�]a^ z\����! ��V cV��aVc ia [\]m\��  [ ��c ��XV� cV[�!\X\�� � �V!X [��b
X\]�V ^ �� ��cV� X� �V !V ]\�] \X�ar eV � !X \�]� cV � � V]`��\!� d�� [ XX\��
X`V �V!X [��X\]�V i�]m e`V�V \X !X��XVc iVd��V X`V �VjX !\���� ]�� V! X`�� �` ^
z\�]V eV ]�� [\]m X` \! [��X\]�V  [ d��� ��a c\�V]X\�� r X`\! !`� �c i V [�!!\i�V
ia  !\�� � ! ]]V!!\�� �d ]��!X��X !X�V�� ! ]�� \�� d��� h��\� ! c\�V]X\��! r i X
X`V!V !X�V�� ! � !X ��!� iV �V !Vc ^ �V e�� �X X�a X� !`�e X`�X X` \! ]�� iV
c��V `V�V � eV e \�� [ �! V �� V�!\V� ]� �!V \� X`V �VjX zV]X\�� ^

�X e� �c iV !\�[�V� \d X`V ��h\�� [��X\]�V e�! cV[�!\XVc �X X`V !�� V
[�!\X\�� X`�X X`V [��X\]�V \X `\X ]��V d��� r !� X`�X �� ]�V��b [ e�! �VVcVc ^
��d��X ��XV�ar X`\! �V]V!!��\�a �V! �X! \� �� cV��a^ z\�]V X`V hV��]\Xa �d X`V
]V�XV� �d � �!! �d X`V Xe� [��X\]�V! \! ]��!X��X r \d eV V�c  [ e \X` � !X�X\����a
[��X\]�V e`V�V eV !X��XVc r X`V �X`V� [��X\]�V � !X Vj�]X�a X�mV X`V [��]V �d
X`V ��V X`�X !X�[[Vc ^

��� �� � ���� ��� ����
��	


0-1 091 021
��� � ���� � S OP *A4-#$;,-33'2$ MM. < �-#3'2,$* C/ *3#-'C63 4(,$** 36$? '(3$#-23 < �($
*-58,$ /#'$(3-3'/( '* *6/E( 7/# $-26 '(3$#-23'(C 2-*$ < �6$ '(B$#*$ 2-*$* -,*/ -88,?<
0-1 +-*'2 2/,,'*'/( < 09 1 M-5 $ 2/,,'*'/( -(% '3* '(B$#*$ /8 $#-3'(C '( 3E/ /88/*'3$
%'#$23'/(* *'54,3-($/4*,?< 021 M-5 $ 2/,,'*'/( -* 0-1 @ 943 E '36 �*8 $23-3/# 8-#3'2,$*�
8#$*$(3 < �6$ %/33$%;-##/E 8-#3'2,$ 5 -? /# 5 -? (/3 9 $ 8#$*$(3 @ -(% 5 -? 2/5 $ 7#/5
9$,/E '(*3$-% 0' <$ <@ � '88 $% /#'$(3-3'/( 1 < M8 $23-3/#* C/ *3#-'C63 <



O
 .-#C/,4*
�V ]�� ]��[�VXV � � ]��!X� ]X\�� e \X`� X �cc\�� ��a VjX�� [��X\]�V!

�� hV�� ]\X\V! X� X`V ��cV� ^ ��!XV�c r eV !\�[�a �cc !��V ]�!V! X� X`V zz�
\� e`\]` � � ���� �� !�dXb![`V�V ]���\!\��! `�[[V� VhV� e`V� X`V�V ��V Vjb
X�� [��X\]�V! �V��ia^ _`V ]�!V! eV e \�� �VVc ��V !`�e� \� x\� ^ p ^p� ^ �� X`\!
c\����� r eV !`�e V�]` d��e��c ]���\!\�� \� ��V [��X\] ��� ��\V�X�X\�� � ]���\b
!\��! \� �X`V� ��\V�X�X\��! ��c X`V ]���V![��c\�� \�hV�!V ]���\!\��! ��!� �[[�a^
_`V g�!X ]�!V \! X`V zz� ]���\!\�� e \X` ��X`\�� V�!V ��� �c ^ _`V !V]��c ]�!V
\! � d��e��c ��c i�]me��c ]���\!\�� !\� �X��V� !�a � X`\! e \�� �VX  ! i� �]V
!\����! i�]m X`V e�a X`Va ]�� V ^ _`V X`\�c ]�!V `�! �X �V�!X Xe� ![V]X�X��! r
��c [�!!\i�a � X`\�c Y\�c\]�XVc ia � c�XXVc ����e Z ^ _`V ]���\!\�� [�� ]VVc!
���� ���ar ��c ��� ![V]X�X��! [�!! !X��\�`X X`�� �` ^ _`\! ]�!V e \�� ����e  ! X�
!V[���XV d��e��c ��c i�]me��c ��h\�� !\����! ^ W !  ! �� r ��� �X`V� ]�!V! ��
!X��\�`X ^ �� [��X\] ��� r eV e \�� cV[ V�c d�� X`V g�!X X\� V �� `V�cb�� ]���\cb
\�� [��X\]�V! ��\�� !X��\�`X ^ �V `�hV ��X  !Vc ��a `V�cb�� ]���\!\��! \� � �
]\�] \X! X` ! d�� r ��c !� eV ��V d�VV X� cVg�V X`V\� i V`�h\�� `V�V ^

A 1

A

A

A

1

A

A

1

A

A

11 1

1 1 A

A

1
B

B

11 1

1 1

B

B0-1 09 1 021
��� � ���� � S E-? 3/ #$�$23 *'C(-,* 9-2& @ E '36/43 #$:('(C 36$ ,-33'2$ /# -%%'(C $L3#-
8-#3'2,$* < 0-1 �7 E$ 6-B$ 3E/ %4-, #-', *'C(-,;8-'#* 0/($ 36$ 2/58,$5 $(3 /7 36$ /36$#1 @
36$( 36$? 2-( 9$ 9/4(2$% *3#-'C63 9-2&E-#% -,/(C 36$ *-5 $ 8-36* 36$? 2-5 $ '( /(
9? 9#'(C'(C -,, 36$ *'C(-,* 3/ /($ 8/'(3 -3 E6'26 3E/ 5 '##/# *'C(-,* '58'(C$ < �( $'36$#
2-*$ 0��
 -(% �� �1 @ 36$ 2/(*3-(3 �)* 36-3 #$�$23 36$*$ *'C(-,* -#$ -,*/ #$B$#*$%
-,/(C 36$'# 8-36* < 09 1 �6$ 36 '2& B$#3'2-, %/33$% ,'($;*$C5 $(3* '(%'2-3$ 2/(*3-(3* /7
/($ 36-3 -#$ 5/B'(C '( 9/36 %'#$23'/(* -3 36$ '(%'2-3$% ,/2-3'/(* < �6'* '* /36$#E '*$
- (/#5 -, #$�$23'/( /7 - *'C(-, N 36$ $L3#- B$#3'2-, *3#$-5 * %/( )3 '(3$#7$#$ E '36 36$
/8$#-3'/( /7 36$ �5 '##/#� < 02 1 �7 - 9-2&E-#% 8#/8-C-3'(C *'C(-, 2/5 $* '( 7#/5 36$
#'C63 0� -(% �� 1 @ 36$( '3 '* (/3 #$�$23$% 9? 36'* 7/#E-#% 5 '##/# N *426 - 5 '##/#
*$8-#-3$* 36$ 9-2&E-#% 5/B'(C *3#$-5 7#/5 36$ 7/#E-#% *3#$-5 <

x\� �V p^p	� !`�e ! `�e Xe� ]��[�V�V�X��a !VX! �d c ��b��\� !\����! ]��
iV �V�V]XVc i�]m X`V e�a X`Va ]��V ^ �V !`�e X`V !\����!  [ X� X`V ���V�X
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