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�*+�#0,�>$')�*%0� �*#0���"�$�0, #0':YT'1,�# %0, Z8��#0� �"�[#0,3>�+8�$�*, # %&,3#0#0��-8�$� -8�P%&� � ,��$�*� E
Y +��%0 #�4'1|Y >��*�	# %&� ')X�,3+=%&� ' %&�"�*�"(3(���%0�8+),��*��� # �"X2'1���$(3�"��+),�# ��+)�2-),3� �)� ��>��0�$X�X � -)�	>�,�+),3�&�$(3�"��+1,
-1,��H�1�0�T!�,�# #0� 68# �"!3� �)� �"X��$�0� Q >�,�+),3�&��%0���0��U ,�-1�H�0�*!���# %&� ')(��*��+),
-1,��"�"�W�0�*#0�	��# %&�W-),3�H�0�9;�,3����%0���0,
�
YA'),3�5-8��%&� �)� � !3,�# #0� Q �%0 # R�Y#b U<E

)�*�+-,/.102,/354646387#9:02;=<-;>,/3@?>9A.B<-;

�L+DC1�FE�>��0�$X X
��-)� >$,�+),3�&�$(3�GE�+), -)� ,<;�,�+=%FE DGF \�H !HE$+)#0�*# %&, �"+ ')+)�IC8��� %&, -)� !�E -1�"!�, -)� !���J"!�E�JGE
!%$1, %&�0�$# " E�� X
��+A')X ,��0�KC)# ,�')-LE�6 !��$#0'8��J"�	�"+
-1�"# %0�0�*Z)')(��ME�+)�)68# �"!%$),O-)� ;$���0����Z)�GJ*�1-),�JGJGE #FC)�$(��ME -),�JGJ",
" ��#0� -)�@')+7-)��%NEOC)�FET!�,3#0#FE14 %&,3+),�+)-LE:!�E�+=%NE�-1,HJGJ"�OC)� ,�# ,�+)(���-1,�� ;��$� � -1���$>��0�$X X�� -1�Ql8,�PT+)X��$+ E
4 ,���YT'1,�� ;���JGE�� � -),���YA'8�$-1�0�"X�E�X ,�+=%&�H-),�� " ,�� X��ME�+)� 4 ;T�",3+),IC)�FET-QE$% %NERJ B ,HJ*,�X ,�+=%NE -)��X
�P%&�0�*!�,
YA'8��-)�&��%FE ,7#FE�X X
�P%NE�S�X ,�-1�UT�%FEI# ')>�J"�O# %NT�%&��-1��#FC)�*+ ,7-)��!�E�JGE�V ,$EXWYT YA'QZ-ZGJ\[]T�JM[HE�JME -),�JGJUT
^ ,�(�ZGE�+),�- B 'QV %NE -),HJ_CQV`Ea[3, ^`^ Eb[�E�+ ^ Z"-),�VNT�%FE)E
Y +26)>�'QVNT f E B ;cZ*,�+),dV`ZGCeE�V %NT�%NEO')+., ^ ,�X�CQZGE�-LZL[HE$X�,2ZGJ bfE�+=%&,LFdT�V`JGE-V`ZGCQV`E -1'Q[]TgJ*,H-QZ ^ %FVFZ"Z1')(HZME�+QZ-1,HZ@-QT�%NZCE\h-Z*,�+), XOE ^ %NVFT�%iT�Z"+jCQT�V %FZG[HE�JUT�V ,
JGT�-QZ ^ %FVFZ"Z1')(HZME�+), -LZ XOT ^F^ TbVFZM[HE ^ %NV 'QZ*%NT�-),�J@ZeE ^ E�+1,
k ^`l ')-QZUT l T�+),�ZQ[]T$+QT�JGZ -QZ)-),�[]T$-QZ*X�,3+ l E�kmk �onqpn e>r�s 4ckmk � nqpn�t r�u ,vkmk �onqpnwnqpn D F�J H E
# BxT�[H[�E�V0-LE l VNT
JUT -LZ ^`l VFZ*Z)')(HZME�+),vV0,HT�J",O, YA'),HJMJUT ^ Z"X 'QJUT l T ;,OYT'QT ^ ZyE ;T')+1YT'1, Z1'QE�+QE)4 l VFT$+)+),\[%$),
+1,HJe[]T$+/T�J",\kmk � nypn�t r�u -QE ;�, ^ Z +QE l T$+QE -1,HJGJ*,�-QZ ^ [HV0,�C/T$+)(3,$4 -QE ; ' l ,gZ*+bC/T�V l ,\T$>�JMZKT�J">�E�VFZ l X�Z-LZ_[HJ"' ^`l ,�VFZ*(�(]T�(HZGE$+),#T�CQCQJMZG[HT l ZqT�J -),H[HT$-QZ*X�,3+ l E -),HJ t E
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l Z*>��QVNT f E B b5W-Z ^`l VFZ*Z����HZME��QZ����HJMJ���XOT ^`^ �YVFZM[HE ^ l V��QZ l �����HJ ZyE ^ E����
k ���HZ�[HT��/T�JMZ_kmk �onqpn e>r�s
Q 6)>��QVNT:Z��IT�J l E:T ^ Z��QZ ^ l VFT=U��Kkmk � nqpnwt r�u Q 68>��QVNT:Z��IT�J l E:T���� ^ l VFT=U���kmk � nqpn�nqpn:Q 68>��QVNT
Z���Z/T ^F^ E=U<Ewl Z">��QV�� l VNT l`l ���/T D F�J�H

)�*�+-,/.201,/354 48387#9 �L9`4"!Y* 3@?>9A.2<-; 7Y;=*�,K9$#2; *A3&%L.2,/;
Y JQCQV`E�>�VFT$X�XOTgW%0 # RrY#b Q('*) �14'1|Y,+.-0/1�QJUT l ZGE�� CQVFE$>�VNT$X
U3DGF B H ^ Z*X2�QJUT\JUTgV`Z ^ CeE ^ l T���� lFl T�>�JGZ 6T l T3�4�HJ_VFZ9;���JUT l E�V��#T��5���IC/T�V l ZM[HE�JGT�V��-CLVFEc[6� ^`^ E 6 ^ ZM[HE)E�7�QT8���HJMJ�� ^ ��� [�E�XOCeE����0� l Z=CQVFZ��Q[HZMC/T�JGZ ;�2�4�/TbC/T�V l �2�LZ [HE9�QZM[6�:�4�6�QZ l T T�JMJUT ^ Z*X2�QJUT;�HZGE����<���HJMJ��
C/T�V l ZM[6�HJMJ���[%$��:T lFl VNT�;���V ^ T��QE Z@;�E�J��)X�Z=�LZ/XbT l �HV`ZUT ���HZ@;�T�V`Z VFZ9;���JUT l E�VFZ Q T�XOT$>�>�ZME�V��
E�X�Z��QE�V��
���0� ^ Z l ;T=U E RaZ ^ ��>���� JGTfC/T�V l ZM[6��JGJUT5����JB[]T�XOCeE XOT$>���� l ZG[�E [�E�� ^ Z����HVFT����QE C��HV��QZ l T>�QZ?�6����V0>�ZGT4�
�QZ!(@� ^ ZGE��4��X2�QJ l ZGCLJUT4�A��(�� l`l Z X�E�J l ZGCQJMZG[HT l Z9;aZ Q Z"X�CeE�V l T�� l Z����HZ_[HT�JGE�V`Z"X � l VFZ UB�C�6�IZ�� l ��VNT���ZGE��LZ ^ ��[ 6
E����QT�VFZ�� YA�/T�JMZD��(�� l`l E " E l EE��J�� lFl V`ZG[�E�����X�Z ^`^ ZME����F�QZ>VNT$>�>�Z=GA� ZQV��3X ^ l VFT?$QJ��4�)>��H���H[HT��QZ*X
�0� l ZI��� 6ZeE�JGZ.�YZ�� l �HVFT��HZME��QZ.�A�Q[�J��HT�VFZ(���QZM(�� ^ ZGE���� FBE$XOC l E�� E
h-Z��6����YA�QZ����QZ ^ Z*X2�QJGT l T JGT VFZ ^ CeE ^`l T3�4�HJ>VFZ9;��HJGT l E�V��$E
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#_E ^`l T l E�� �/T�J�� r pr nqpn C����E � ^F^ �HV���CQV`EE�LE lFl E �QT3�LZ�����V ^ Z ^ l T l Z_Z�� l ��V�� �6�QZ! @�7��J_[]T ^ E
�LZ.���6� l VFZ��QZe E t Z4�QZGT#"�VFT#�$��Z�[%$��%�
�0�QZUT;�QE-J'& Z�� l �HVNT;�HZGE���� ^ E��QE_F)(�� T*�+���0�,"�E��QE
C��HV ^ [HT#�.-QZME��QZL[�E�VFV��6� l �
���0� l VFT/ Y J �A�,�
��VFE �QZ,�QZGT#"�VNT0�$��Z ^ T�J��:T�F < ^ �
�4�HJGJME ^`l T l E1� �/T�J�� ^ E��QEfCLV�� ^ �6� l Z ���0� l V`Z��QZ �
C��HVF[%$32�gZ�� l T�J/[]T ^ E ^ ZeT#"4"�Z����,"�E��LE��QZUT#"�VNT#�5�OZa[HE�� ^ [HT#�.-QZ �LZ��4�QE�E
CQZ6��7-eE ^ E��QZyk ����JK[]T��/T�J��
8  �7��J2[HT ^ E>�QZ5[HE�V`V��6� l Z?���0� l V��9�� ^`l T l Ef[]T�JM[HE�JGT l E [%$��OZGJ5[HE�� l VFZ:-4� l E � ^`^ �6�4�HZUT�J��$�cZ��6���
�/T�JGJGT
CQV`EE���4�HZGE����,�QZ �-�  �PgJC�LZ#; �QE�V`ZC���HJMJUTdV��<"�ZGE���� �QZ�CQV`EE�4���HZME����,�QZC���4� � ZGJ�[HE�� l VFZ:-4� l E CQV`Z��Q[�ZGC/T�J��
����VFZ���T5�/T�JMJUTbCQV`EE�4���HZME����3�QZ �>=@? �>JUT [6�LZ ^ �6��ZGE��4�
�A& �QV l EB��T�VFZUT [�E�� JGTC�bT ^F^ T Z��D��T�V`ZUT�� l ���4�HJ; E l E����E�cZGV l �/T�J����/�OT��QZGC��6�4��� ^ E�JME3���F-eE�J:� �6� l ���/T�JGJ!& �0���HVG"�ZUT2�4�HJ_[6�0� l VFE �QZ��OT ^F^ T/ 
4=��V5ZGJL[HT��/T�J�� r pr nqpn �C�4�HJGJGT-V��<"�ZGE��4� �QZ,�OT ^F^ TYZ��D��T�VFZGT�� l �m7IHFJ3K=71LNML { G4(Y�
���3oF5 c ��T�VG"�E4� �6� l E
�QZ@O9�4� ^`l T l � ^ Z �LZMJy[�E�� l V`Z:-�� l E:T�JGJGT
CLVFE9�����HZME������LZ �-� C��P�E�� ^F^ �HV��
[�E�� ^ Z�����VNT l E l VNT ^ [6�LVNT#-QZMJ��;�E�
[HE#�
� �QZ ^ [6� ^`^ E�����Ja[HT�CQZ l E�JMEZF���JGE ^`l T l E>� �/T�J��BT*�cVQ�T\JUT l E�CeE�JGE#"�ZUTd[HT�VNT l`l ��VFZ ^ l ZM[]T��QZE�4�.�OE��QEQR�� l  

" ��� � / $w*FS "%$TS / R * "VUh"Y&�(+* & W�&XWZYL")(
4=��V CQZG[�[HE�J��E�bT ^`^ �YZ��+��T�V`ZUT�� l Z@����J =@? JGT.�OE�J l ��CQJGZM[HZ l �TF�4�HJGJ!& �N���0� l E[��E-QT ^F^ T9\ T�J�JGZ��OZ l � ^ E�JME������
C/T�V l ZM[6�HJMJ��*]��^� �6� l V�� T�JMJ'&xT��,� �6� l T�V�������JGJUT��OT ^F^ TOZGJ_R�� l [%$4�:� ^`^ E E�VFZ:"�Z��/T [HE�� l Z��0��� �4�>�A�,� �HVFE�OT#"4"�ZME�V����LZ l VFT�[H[0�# 
Y$�`O9�4� ^`l EbJGT)��E�VFE3�QZ l � ^ Z ^ E��QE ^`l T l � ^ �aZMJ��QCLC/T l ���4���
T��/T�JMZ ^ Z b

a ���b& T��QT�JGZ ^ Z ^ �6� ^ Z:-QZMJ��gT�-QT ^F^ �E�bT ^`^ ������J =@? �����0�QE4��Z��/T l T:����J ^ �<"��QZ l E #@bXcd\!e5E�� /mT ^F^
+@�6� ^ Z l Z����*]N 'D���� ^`l T
T;�/T�JGZ ^ Zb�� ^`l T l TE� � ^F^ TYTYC���� l E#C��HV,� ^`^ ��V�������[HZ��6� l �vTV��T�JME�VFZaCQZG[�[HE�JMZ
�QZ 7IHFJ��LEf������YT l`l � ^ T JUTg�OT#"4"�ZGE�V1C/T�V l �����<"�JGZ��<���6� l ZD�LZ ^ �<"��/T�J���\ [�E4� �h�OE ^`l VFT l E:�/T�JGJGT�^"��QVNT_F4 ji4��[%$��vVFZMCyE�V l TgJGT��QZ ^ l V`Z:-�����ZGE��4�dZ����OT ^F^ T#Z��D��T�VFZUT;� l � ����J,; E l E��4� CQV��0��� l`l T<�/T�JGJGT
^ Z:�2�QJGT��HZME���� bIE�� l �gkdT�VFJME3� l ZMJGZ��0�]T l T Z��BOA��� ^`l E�JUT*��E�VFE+]ml

a ���b& T��QT�JGZ ^ ZeT�� T�J l TF����[HZ��6���HT4�Z1,0n\��fZ�"�$ ) ��[�Z��6�L[�P/]�� ^`l �4�QZUT l T C��HVdT*���HV�� ���A& ����[HZ��6���HT��Z:"�JMZGE�V�� ^ �`��T�JME�VFZ����HJMJUT7�OT ^F^ T:Z��D��T�VFZUT;� l ������J = ? � �QEOT [HZMVF[]T�G4(��
���3oF5 c  
#D�7�4���gT;�/T�JGZ ^ ZC$/T;���QEF����[HZ��6���0� �QZo���HV ^ �7���HJMJ'& Z�� l ��VG��T�JGJME��QZ^��T�VFZGT��HZME���� ����JGJGTp�OT ^`^ T#Z��D��T�VFZGT�� l �
����J = ?  �D���� ^`l EjVFZ ^ �QJ l T l E���OVNT#"4"�Z���� l E ^ �0���]T T�CLCQJGZM[]T�V��OT�JG[6�4� l T#"�JGZGE5� ^ CQJMZG[HZ l E ^ �QJMJUT`�bT ^`^ T
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V`ZG[�E ^`l V��QZ l T2����J��OE��LEQR�� l  
� �HJGJGT V��<"�ZGE��4� f ����� oF5 c { 71LNML { G#(I�
���roF5 c ��� �r@"!v<$#&%�>�' CQV��6�QZM[6�����/T ^ �0�HZME������A& �QV l E

�LZ ( p (��4( `$( C��HV*) f d F�� < �
��� �p( p (�A0i `�( C���V+) f d f (4(:����� DGF�G�H! 
4 �HV f 7-, { 71LNML { f �
���3oq5 c JGT �OT ^F^ T\Z��+��T�V`ZUT�� l �?����J =@? ��3�cZM[HZ��QTgTVOA����JGJUT ���HZ � � ^ E��QZ_��� lFl E�VFZ
� CeE ^`^ E��QEIT*����V#J��QE4"�E CQVFEc[6� ^F^ Z@[HE4� � =@?Y� .I� /�/  W��N��E��QEBOA�QZ����QZ � ^F^ ��V���Z��Q[�J�� ^ Z&��(@� lFl Z
�LE�� C��HV l �QVG-/T l Zo�cZ,�QZkD kdW�0  �4@ZM[H[HE�J����bT ^F^ �:Z��+��T�V`ZUT�� l Z,���HZ �����5OA�/T�V+8 CQVFE9�QE l`l Z ^ Z�"��QZo�/[]T��LE-QT ^F^ E21 c ����JGJ!&xZ�� l �HVFT��HZME������cC��HVB[0�QZ@���6�,"�E��QE:CQVFE9�QE l`l Z����HJMJGE ^`l T l EZ� �QT�J�� ^`l T l Z@�LZqVFZ ^ E��QT����]T T-QT ^F^ T5�OT ^F^ T�[�E4� �#T�CQC���� l EOJGT .  
3�4 ' !v<"5d��gZGJ "��0���HVFT l E�V���� ^ T l E Z��COA��� ^ l E Z�� l �HVG��T�JMJGE �QZ@�OT ^`^ T/ '0 ^F^ E:Z:��CQJ��<�
�0� l TF�4�1�OE9���HJMJGE
^ �F��CQJGZo�/[]T l EgC��HV JUT%; VNT#�5�
�0� l T���ZGE���� ����J =@? �4-/T ^ T l E ^ �QJMJUT ���/T�JMZ l �TvT��QV`E����76 C/T�V l E��4����T ^`^ �,� �6��6
�LE�[%$4��T0-,-QZUT�J��QE4"�E ^ E�JME ZGJyCQVFEc[6� ^F^ E =@?B�6/ � / 
  14=�HV ��E9���HJMJUT�V��gJUT �QZ ^ l VFZ�-�����ZGE���� �QZA�OT ^F^ T
Z��D��T�VFZUT;� l ������JGJUT [�E�CQCQZGT / � / 
 �cZ��0���<� ^ T l E:ZGJ�VFT�CQCeE�V l E278, d:9 \ � � � 
 �;/ � / 
 ]9o 9 \ � � � 
 �
e � e 
 ]m }#>T ^ �6�HZME���� �A& �LV l EDCQV��0��� l`l T Z�� OA��� ^`l T V��<"�ZGE��4� �LZ>�OT ^`^ T ��T�V`ZUT �/T�( p (�� f `�( C���V
) f d F]� < ����� T5( p (?A B `$( C��HV ) f d f (4(:�
���$ 
#>T ^ �6��ZGE����7�A& �QV l E l E l T�J��vC��HVd���q��
 � �>=@?d� r pr nqpn �4�HJGJGT�V��F"�ZME���� f 7-, { 71LNML { G#( �
���3oF5 c
��T�V`ZUT l VNT�( p F�G f `$( � ( p F q � `$(  

P l`l VNT*���HV ^ E3���QE ^`l ���QZME2���HJ ^ �<"��/T�J�� �QZ � ^ ZM[]T:�QZy[6�QZ ^ Z �E�LE�J��\[]T�JM[HE�JGT�V��vJUT ^ �6��ZGE���� �A& �LV l E:�
�4�HJ,; E����LEF�QT#V`Z:�2�LEf���HV�����Z���OA��� ^ l T l � ^ Z��� ^`l T l TYCQV��HC/T�VFT l T����QT ^ �HJ��0�HZME���� �QZ��N���0� l Zy[%$4�%; T�� ^ E
�LZ l T0"�JGZ ^ �<OA���6����ZUT�JMZLC��HV V`Z:"�� lFl T�V��2Z_; E����LZaCQV`Z��Q[�ZGC/T�JGZA� �OT�� l �6�4�HV��BZGJ �OZ�"�JGZME�V�[HE#�OCQV`E4� � ^F^ E l VFT
����[HZ��0���]T�<?�vC��QV��6�6�HT�= ���HJ ^ �F"��/T�J��# wD���� ^`l T�CQV`Ea[0�6���QVFT �QZ ^ �HJ��0�HZME����vT�CQCQJMZG[HT l T#T�ZH�/T l Z/V��HT�JGZ
� ^`l VNT��7���b[HT#�OCLZGE������QZH�N���6� l Z?>A@CBEDGVD�\T�CQCQJMZG[HT l T#T#"�JMZ��<���6� l Z ^ Z��2�QJUT l Z ^ �HJ��0�HZME��/T<���b[HT#�OCLZGE����
�LZD�<���0� l ZI�QZ ^ �<"��/T�J��$\F>HGJIK H JML�N MN LNML ] �<�QZ@; E����QE9\F>OGJIP UFQ�@ U ] bfE�� l �ZkdT�VFJGE/ 

4=E�ZG[%$32� JUT ^ Z:�2�LJUT���ZGE����<����JP; E����QE [�E4�OCLV��6�4���:���QT ^ ��VFZ�� �QZ=CQVFEc[6� ^F^ Z�-��0� �QE l Z �Z"�Z �T��OZ ^ 6
�LVNT l Z ^ C��HVFZ��
�0� l T�J��
�0� l ���^�� J��F"�Z lFl Z��OEgT ^F^ �,� �HV��v[%$��vZGJ ; E����QE ^ ZGT<�4� ^ [�VFZ lFl E#[�E�VFV�� lFl T#� �6� l ���/T�JbIE�� l � kdT�V`JGE, #>TZ��T�JMZ��QZ l �T �LZbOA��� ^ l T�T ^F^ ������ZGE���� ^ T�VQ�T."�Z�� ^ l Z��Q[]T l T:�/T�J�[�E��/; V`E�� l E��/T l ZX6�bXk T
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�0�QE 3 l VNT�[H[6�I[]T�VFZG[%$4�I[�E�� �OE4� �6� l E ^ �QC��HVFZME�V��IT
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�QZ �)( � ��hYS�[# �7��JGJGT`�^"��LVNT i/ CA ��C��E ^`l VNT l T JUT>�LZ ^`l VFZ�-����HZME����
���HJ>�OE#�
�0� l E l E l T�J���\ Z�� T�J l EDT ^ Z��QZ ^`l VFTD]2� l VNT ^ ����V ^ E \ Z�� T�J l E T	��� ^ l VFTD]�C��HV�Z��/T l Z
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���"!q5 = ] � 7��I\�7IHFJ � 3��
���"!q5 = ]
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#=Td�^"��QVFT i/ < ��E ^ l VNT JUT �QZ ^ l V`Z:-�����ZGE��4� �LZ  "! = #$&%2' Q ���HZ �/T l Z7� ����J bfE�� l �dkdT�V`JGE \ ����JGJUTC/T�V l � Z�� T�J l E+]2� ���HJ ^ �<"��/T�J�� \ Z�� -QT ^F^ E+] �QE�CyEDZ l T#"�JMZ CQV���JGZ:��Z��QT�VFZ! hgZ��6�4� VFZM[%$QZ�� ^`l E
 
! = #$@%(' Q & i4(:����� !F5f #=T�[HE4��CeE ^ Z��HZGE������QZ �<���0� l Z ^ Z:�2�LJUT l Z�[%$�� ^ E�CQVFT)�+�cZ���E��QE T5OA��� ^ l E l T0"�JGZMEB�� JUT ^ �F"����0� l �\ ���0�,"�E��LEOV`ZGCeE�V l T l Z ^ E�JME�Zq[HE�� l V`Z:-�� l Z_CQV`Z��Q[�ZGC/T�JMZ�T�J@; E����QE+] �

DpkdW k k � r nypn tat/= = = � tLt = = � �  ���w �� ��� B � � B 3#i q ��i G�� � 3 i.3  B � �4 q ��A  i � 3_ 2G i q ( � � B
a �aZ��6��� Z��OCeE ^`l E ��� l T#"�JGZGE ^ �QJMJ'& �6����V�"�ZGT>��(�� l`l Z���T ����J [6�6� l VFE	�QZ �bT ^F^ T ����JGJGT V��HT��HZME������
) f�� �v[%$�� �cZ��6�4�jVFZM[%$QZ�� ^`l T � ^F^ �HV��d��Z��QE�V��>�LZY�4( � ��h. �8$� �^"��QVFT�i/ �*( ��jVFZMCyE�V l T l T JUT

G��



����� ��� � � � 	 � 	 ��� � � 
 � � ��� �����
[]T#��CQZGE���� �A�,�
��VFE3�QZD�N���6� l Z
�>= ?=�� W���
 % I � - � J � � 8 � W���
 % I � r pr nqpn B � B � (�� 3
�>= ?- � J � =�� W	��
 % I � r pr nqpn 3 �K3 � (�� �

l E l T�J�� �%= ? � r pr nqpn A �£A � (�� 3
k k 3 �x� B � (��ji4i
� r nqpn \ k ^ Z��,"�E�JGE+] 3 � B A � (��jiD�
nqpn)= \`D kdWp] ���ji < � (�� q G
tLt/= ( � � � (�� 3
� � � 
 t � t 
 \ = = ] (��CA B � (�� B (t r � r (��CA/3 � (��j(?G
������
 �  ���� � \ = = ] (�� q A � (�� q A

l E l T�J�� b9k ; E����QE < �CG � (�� <
l E l T�J�� b9k ��A � i � (�� <
l E l T�J����QT l Z �]��� ( � q � 3

� T#-���JGJGTXi/ q �CkBE#�OCeE ^ Z��HZME���� �4�HJ ; E��4�QE � ZGJ?�A�,�
��VFE �QZ?�<���6� l Z ����Z �/T l Z �QE�CyE JGT ^ ��J��6��ZGE��4�# 
#�& ��VFV`E�V����� ^`l T l Z ^`l ZM[HE

�QZ ^`l VFZ:-4���HZME������QZ ) f�� C��HV1Z��QT l ZH�gZMJ bfE�� l �hkdT�VFJMEC\ Z�� T�J l ED],�\C���V2ZMJ ^ �F"��/T�J��Z\ Z��I-/T ^F^ ED]N caE�CQVNT*�+�cZ�����T�J l T#"�JMZGE JGT:CeE�CeE�JUT;�HZGE���� �QZD�N���0� l Z V`ZGCeE�V l T l T ���HJMJUT l T0-���JGJUT ^ E lFl E ^`l T�� l � �
DpkdW kmk � r nqpn tat/= = =I� tLt = =I� �  ���� �
B i ��i A  i ��(/ B �)(/ j( ��(/ 2G q  3 ��(/ B G/ j( � �4 B B �4 2G � B  j(

a ^ ZcV`ZG[%$QZ��6���5[%$��1JUT �QZ!(@��V��0���]T l VFT J!& �0���HVG"�ZUT&$%LNML3\ �/T l T��/T�JGJGTdV���JUT���ZGE���� �# � ����JGJUT OA�/T�J��'7IHFJ�cZ��0��� []T�JG[HE�JUT l TO[HE#�
� JGTI�bT ^F^ T Z��D��T�VFZUT;� l � l E l T�J��;7-D % D?�QZ l � lFl � J�� CQT�V l ZG[6��JGJ��g�cZ ^ Z:-QZMJGZ ]
��J'& �6����V�"�ZGT5�cZ ^ Z:-QZMJ��#VFZM[HE ^ l V��LZ l T $SD % D ^ ZUT5�OZ��QE�V�� �QZ q B � ��h.leZ��XOA��� ^`l E1��E9�QE ^ Z l T#"�JGZGT��� �)(hH ����JA; E����QE:V�� ^`l T�� l � = =I� �  ���w ��l

a "�JMZ&�N���6� l Z@C/T ^F^ T��QEICyE�Z JUT ^ �HJ��6�HZME���� ^ �:J'&xT ^ Z��$� � l VFZUT3�A& �6����V�"�ZGT � \ � ^ CQV�� ^F^ ZME����5i/ jiD]g���OT#"4"�ZME�V��F�QZ�(_ < B  6D���� ^`l E l T#"�JGZME
�4�HCQV`Z:� � l � l`l � J�� l ZMCyE�JME4"�Z��F�LZ ; E����QE4��[%$��:VFZ ^ �QJ l T TOA��� ^`l EOC���� l E�[HE ^`l Z l �QZ l E [�E4�
� ^ �F"��4�	�
DpkdW kmk � r nypn tLt_= = = � tat = =I� �  ���� ��*i/ ( � �4 B 3_ B ��(/ ji B  2G ��(/ B �4 B ��(/ ji q  B � �4 ji �)i/ 3 � �4 i

a ����JGJGT�V��]T���ZGE���� ^ l ���QZGT l T�JUT7�OT ^F^ T$�OT��Q[]T;� l �]7 - BEQ % ���N���:� ^F^ �HV�� CQVFE ^`^ Z��bT�T�JGJGT7�bT ^`^ T
����JGJME��  #>T �LZ ^`l VFZ�-����HZME����*�QZ �bT ^`^ T �OT��Q[]T;� l � ��IC��HV Z �QT l Z � ZMJ bfE�� l �XkdT�V`JGE��� VFZ,	
CeE�V l T l T3����JGJUT:C/T�V l � ^ �QC��HV`ZGE�V�� ����JGJGT��^"��QVNT$i/ ���4 �7��JGJUT:C/T�V l �
Z��/; ��VFZME�V����� �OE ^ l VFT l T�JUT
^ l � ^`^ T��QZ ^`l V`Z:-��4�HZGE����gC��HVdZMJ ^ �F"��/T�J��0 h-Z��6���-V`ZG[%$QZ�� ^ l E2���C��T�JME�V��7���HJMJUT �bT ^`^ TZ�OT��Q[HT�� l ��OT#"4"�ZME�V��<�QZ �4( �
���"!F5 =  caE�CQVNT*�+�cZ���E��QE�� l VNTI"�JMZ T�J l V`Z � <  < � �4 ji �N���6� l Z'DpkdW2��3_ ji��
(/ < = =I�ot � t 
 �#�# < � �<���6� l Z kmk�l
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l Z:"��QVFTBi/ < ��W-Z ^`l VFZ:-4���HZME����2����JGJGTI��T�VFZUT0-QZGJ��2�QZ@[HJ�� ^`l �HV`Z��6�HT��HZME����  "! = #$&%(' Q ���HZ �/T l Z,�3���HJMJUT ^ Z��2� 	JGT��HZME�����bIE�� l �5kdT�V`JGE \ Z��RT�J l E+] �LE�CyE Z l T#"�JMZ CQV��HJMZ:��Z��/T�V`Z' pccE��QEB�OE ^`l VFT l Z=���HJMJUT ^ l � ^F^ TB�^"�� 	
VFT Z [HE�� l V`Z:-�� l Z ����Z ; E����QZ b9k = = � 3�� � q �� � �HJMJUT9�^"��LVNT Z�� -/T ^`^ E �� VFZGCeE�V l T l TjJUT ^`l � ^`^ T
�LZ ^`l VFZ�-����HZME����YC��HV ZMJ ^ �<"��/T�J��# #>T�; V��H[�[HZUT Z����QZG[HT ZGJb��T�JME�V��-T�J�OA�/T�J��h�cZ��6���<��(�� l`l �/T l E�ZGJ l T#"�JGZME

a ���HJMJUT [HE��_�^"��QVFT��HZME����E; E�V��HT l T:T�3VR�� l �,�cZ��0���
VFZG[%$LZ�� ^ l E:[%$���J'&xT��,"�E�JME ^ CQT��HZGT�J�� l VFT Z 3VR�� l
<*= $ W D ^ ZGT7�OZ��QE�V�� �QZ>� B >F ��� ^ l T��QE4� l VNT7"�JMZ�T�J l V`Z �ZG_ £A � �4 �<�<���0� l ZQD kdW.l

a ^ �F��CQV��2���HJMJUT�[HE��/�,"��QVNT;�HZGE����Z; E�V��]T l T T43ER�� l �_T��L[%$�� JUT�CQVFE�Z��6��ZGE���� ^ �QJ CQZUT;�QE 7 8	�4�HJ 	
J'&xT��,"�E�JME <>= $ W D l VNTgZ"3�R�� l ���<��� � ^`^ �HV�� �OZ��QE�V��?�QZL� B >F �kBE��.OA��� ^`l E l T#"�JGZME �aZ��6���BVFZ:"�� lFl T l EZGJdA B H ���HJyV�� ^ l T�� l �h; E����QEhbfE�� l �pkdT�V`JGE�� ^ C��H[HZGT�J:� �6� l �%DpkdW�� = =  5�7�HJMJUTp�^"��QVFT7i/ � 3Z��OT�J l E T<��� ^ l VFTg�cZ��6�4� ��E ^`l VNT l T
JGTF�LZ ^`l VFZ�-����HZME���� �QZ <>= $ W D@����Z��QT l ZH� ���HJ bfE�� l �EkdT�V`JGE, 8$�OT�J l E#T ^ Z��QZ ^`l VFT7�� VFZMCyE�V l T l TgJUT��LZ ^`l VFZ�-����HZME����?���HJMJUTV��T�VFZGT#-QZMJ����FT�[HE�CQJUT��QT�VFZ l �T����;���<���QZ l T
[HE4� � ���4( > � < � �= $ W D � �LEf��� < ���= $ W D ���JGT CQVFE�Z��6��ZGE������LZ <*= $ W D ^ �LJ1CLZUT��QE 7 8  O� �HJMJUT ^`l � ^`^ T�^"��QVFT:Z��B-/T ^F^ E ^ E��QE5�OE ^`l VFT l �YJ�� ^`l � ^F^ �:�QZ ^`l VFZ:-4���HZME��QZqC��HV ZMJ ^ �<"��/T�J��# 

� �HJMJUT5�,"��QVNT1i_ �)iE�q[%$�� V`ZUT ^`^ �,� � J!& T��QT�JGZ ^ Z@1)0 �@�cZ��6���7��E ^`l VNT l EbZMJ=�A�,� �HV`E*�QZ&�N���6� l Z@JUT ^ [HZUT l Z
�QT�Z l T0"�JGZ ^ �FOA���0���HZGT�JGZ,�4�HZ,�/T l Z �.�4�HJwbfE�� l �IkdT�VFJGE l E l T�J��2�3����J@[]T��/T�J�� r pr nypn C��HV#J'&xT��/T�JGZ ^ Z=T��
T�J l T2����[HZ��0���]T_ ccZ_C����E �QE l T�V������`-��QE��fT�[�[HE�V��QEO[�E4��CQJ�� ^F^ Zo��E l VFT��/T l ZD� ^ Z:�2�QJGT��HZME����0 
� �HJGJGT l T0-���JGJUTIi/ B ^ E��QE VFZMCyE�V l T l Z l T#"�JMZGEbC��HV l T#"�JMZGEbZMJ&�A�,� �HV`E �LZ �<���6� l Z@[%$�� ^ E�CQVNT*�+�cZ���E��QE�4�HZ��/T l Z(�C���HJdbfE�� l �hkdT�V`JGE l E l T�J���� ���HJ ^ �<"��/T�J��# TccE��QE ^ l T l Z l VFE)��T l Z#��G �N���6� l Z@����Z��QT l ZH� � B  ji
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l Z�"��QVNT�i/ �)(��2W-Z ^ l V`Z:-�����ZGE��4�����HJMJ'& �6����V�"�ZGT���(�� lFl Z���T3���HJ>[6�0� l VFE
�QZ �bT ^F^ T ) f�� ���HZI�/T l ZD�F���HJMJUT
^ Z��2�QJGT��HZME�����bIE�� l ��kdT�VFJME \ Z��%T�J l E+]
�QE�CyE Z l T#"�JMZ\CQV��HJMZ:��Z��/T�V`Z' � �HJMJUT ^ l � ^`^ T �^"��QVFT ^ E��QE
VFZMCyE�V l T l ZgZY[�E�� l V`Z:-�� l Z����HZE; E��4�QZ	bXk = = �53���� q �� 8$�n-/T ^F^ E �cZ��6��� �OE ^`l VFT l T	JGT ^`l � ^F^ T
�QZ ^`l V`Z:-��4�HZGE����YC���V ZGJ ^ �F"��QT�J��0 #>T.; V���[H[�ZUT Z����LZG[]T ZMJb��T�JGE�V��YT�J�OA�/T�J��h�cZ��0���<��(�� lFl �/T l EOZMJ l T#"�JGZGE

����J l E l T�J�������JGJGT ^ Z:�:�QJUT���ZGE��4�%bfE�� l �.kdT�V`JGE��E�QZ_[6�LZ>�/ i3�QZ ^ �F"��QT�J��]bfE�� l �ZkdT�VFJGE�T ^ C�� lFl T l E, 
�7��JGJGT l T#-���JGJGT i_ CG$��V��E ^`l VNT l T
JGT
[�E4�OCeE ^ Z��HZME���������J ; E��4�QEibXk �\ZGJ/[�E��/; VFE�� l E [HE��bZ��/T l ZH�QE�CyE
JUT ^ �HJ��6�HZME����0 #T&xT�[�[HE�V��QE��/T l Z 	#b9k ��h-4�QE��QE, #�& ����[HZ��6���HT5� �6�LZUT ^ �QJGJ!&xZ�� l �HV`E ^ C�� l`l VFE3�QZb�bT ^`^ T��YC/T�V`Z>T[\ � q �CA � (�� B ] H8�/JUT C��QV��6�0�]T[��<����J B q HC 

"���� �! Wi(Q(4*O& * � � / �)*FW�& " R "%* ( / ThKO*
#>T ^ [6��J l T �4�HZ l T0"�JGZZ�� ^`l T l T�-/T ^ T l T ^ � ���4� [�E�� ^ Z�����VNT���ZGE��QZ�� Z�� CLVFZ:��E	J��QE4"�E�� ^ [6�HJ l T ���/T��T�VFZGT#-QZMJ�� ^ Z:"��LZ��/[HT l Zo��TDC���V JUT �QZ ^ [HV`Z:��Z��/T;�HZGE����>����J ^ �<"��/T�J�� �/T�JV; E��4�QE��vJUT	[HZ����F�OT l ZG[]T �4�HJ
^ �<"��/T�J��1; E�V��QZ ^ [0� �4�HJGJ�� Z��4�QZG[HT��HZME��QZ ^ �QJGJ�� V��<"�ZGE��LZ ���HJMJ��1OA�/T�JMZdCeE�V ^ Z C���V ��(@� lFl �/T�V��IJ'&xT��/T�JGZ ^ Z'l
T�OA��� ^`l E C���� l E ^ Z CyE ^ Z���ZGE��/TRZGJ l T#"�JMZGERZ�� �bT��LZ��HVFT l T�J�� �/T E lFl �6����V��fZGJ VNT�CQCyE�V l E ^ �<"��/T�J���	; E����LEbCQZ6��B; T*��E�V��<��E�J�� T�JGJ!& T��QT�JGZ ^ Z' 3caZ��9�QE�J�� Z��/; T lFl Z ^ ��J��6��ZGE��QT�V��F���/T �HE��/T�[HZ����F�OT l ZM[]T:[%$�� ^ ZUT
[HE#�OC/T l Z:-LZGJ��7���HJ���Z:"�JGZGE�V3��EE�LE CyE ^`^ Z�-QZGJ��-[HE��IJ��Y[HT�VNT lFl ��VFZ ^`l ZM[%$��#T l`l � ^ �<���HJ ^ �<"��/T�J��# 
8 J%��T�JGE�V�� �A�,� �HV`ZG[HE ���HZ l T0"�JGZE�� ^`l T l E ^ [6�HJ l EDZ�� �OT��QZ��HVFTDT�� l E4�OT l ZM[]T ^ �<"����0���QE ZGJ [�VFZ l �HV`ZGE
����JGJ'& E l`l Z:��Z��0�]T���ZGE��4�7����JGJGTZ��T�VFZUT0-QZGJ���� : > GJIK H JMLSN MN LNML ! � > GJIP % Q�@ %  
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l Z:"��QVFT i/ � �(�RW-Z ^`l VFZ:-4���HZME����5���HJMJUTd�bT ^F^ T��bT��L[]T�� l �>���HZ �/T l Z7� �4�HJGJGT ^ Z:�2�LJUT���ZGE����|bfE�� l �kdT�VFJGEC\ Z�� T�J l E+],�QE�CeE Z l T#"�JMZKCQV���JGZ:��Z��QT�VFZ! PcaE��QE V`ZGCeE�V l T l ZH����JGJGT ^ l � ^`^ T.�^"��LVNT Ze[HE�� l VFZ:-4� l Z����HZ; E����QZwbXk = = � 3�� � q �� O�7��JGJGT1�,"��QVNT Z�� -/T ^`^ E`�aZ��6���:V`ZGCeE�V l T l T JUT*�QZ ^`l VFZ:-4���HZME������QZT�OT ^F^ T�OT��Q[HT�� l �#C��HV ZGJ ^ �F"��/T�J��0 1#=T.; V��H[H[�ZUT Z��4�QZG[HT ZGJb��T�JME�V��#T�JbO9�QT�J��h�cZ��0���<��(�� l`l �/T l EOZMJ l T0"�JGZME

kBZGT ^ [0���/T7��T�VFZGT#-QZGJ��.�� ^`l T l T7; T lFl T.��T�VFZUT�V��YZ��4�QZGC��6���4�6� l �<�
�0� l � �QT�JGJ��#T�J l V�������JGJ'& Z�� l E�V��QE��LZD�����T�JME�V��IVNT0"�ZGE��4�<��E�J�� ^`l Z��bT l E	�/T�JGJME ^`l �4�QZGE �4�HJGJGT [�Z����<�bT l ZG[HT	�4�HJ ^ �F"��QT�J��IC���VbE4"��9�4�/T ����JGJ��
�4��� T;�/T�JGZ ^ Z! caZYE l`l Z��6���RZ�� OA��� ^`l E �OE9�QE��vC��HV [HZGT ^ [0���/T ^ [6��J l T �4�HJE��T�JGE�V�� �A�,�
��VFZM[HE ���HZ
l T#"�JMZ �H��� C���� l E8���HJMJGE ^ C/T���ZGE ^ �F"��QT�J�� 	 ; E����LE, EcaE��QE ^`l T l �:��(�� lFl �/T l � Z��XOA��� ^`l E1�OE9�QEbCLZ ��>�QZi#(4(4( C��HV��:� l T���ZGE��LZ' 8$�d�,"��QVNT1i_ � q ��7��E ^`l VNT l E ZGJ=�9�/�
��VFE*�QZ,�N���6� l Z,�QZ ^ �<"��/T�J��2�3�QZ ; E����LE
^ E�CQVFT)�+�cZ ^`^ � l Z T�JMJ�����T�VFZ�� ^ �<O9�4�6���0� �QZ l T#"�JGZ5C���V J'&xT��/T�JGZ ^ Z'1)0  4� � CQVFEc[6�0�QZ:� �6� l E T��/T�JME4"�E ��
^ l T l E ^ ��E�J l E:C��HV J'&xT��/T�JMZ ^ Z/#@bXc@ 
#>T ^ ��VFZ��5�QZ l T#"�JMZB[%$��IV��0�����`�bT ^`^ Z��bTjJGT ��T�V`ZUT#-LZGJ�� � � �QZ [6�QZ ^ E��QE �OE ^`l VFT l � J�� [6�QV ���IC���V
T�JG[6�4�QZ���T�JME�VFZ>Z��[�^"��QVFT1i/ � q �@�cZ��0��� T��LE lFl T l TbC��HVgJ'&xT��/T�JMZ ^ Z! hc9�F��CQV�� Z��9�^"��LVNTCi/ � q ���6�,"�E��QE��E ^ l VNT l �Y[6�LVG���F�QZ_Z ^ E�C��LV��6�0�]T3�#Z ^ E9����[�Z��6�4�]T/ 

"�� � � / S%WY& � *]& / �)*<WO& " R "%KUKU" / & / KO*OM4* � $ � " � �
W-E�CyEIJGE ^`l �4�QZGE ^ �HCQT�VNT l E>����JGJ��
���4� T��/T�JGZ ^ Z �cZ��0��� � ^ �F"��QZ l E ������7 JGE#"�ZG[�E �4�HZ �
��[H[]T;�QZ ^ �OZ
�LZ ^ �HJ��6�HZME����0 &5 T ^`^ T��QE JGT ^ �HJ��6�HZME����p� �/T�J��#[HZGE,��gOA���<"�JGZI�<���6� l Z [%$�� ^ �QC��HVNT;�QE EbJ!& �4�/T�EOJ'&xT�J l VNT
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l Z�"��QVNTBi/ � 3 ��W-Z ^ l V`Z:-�����ZGE��4�2���HJMJ'&xT��,"�E�JGE ^ CQT��HZGT�J�� <>= $ W D l VNT Z,�����pR�� l \ Z��DT�J l EIT ^ Z��QZ ^`l VNTD] �
����JGJ'&xT�[�E�CQJUT;�/T�VFZ l �T$\ Z�� T�J l E T���� ^ l VNT4] ���HZ.�QT l Z������HJMJUT ^ Z:�2�QJGT��HZME���� bfE�� l � kdT�V`JGE��QE�CyE Z l T#"�JMZ
CQV��HJGZ��OZ��/T�V`Z' �ccE��QE5�OE ^ l VFT l Z_Z��QE�J l V��-Z_[�E�� l V`Z:-�� l ZD���HZ�; E��4�QZ@bXk = = � 3�� � q �� �8$�[-/T ^`^ E ^ E��QE��E ^`l VNT l �gJ�� �QZ ^`l V`Z:-��4�HZGE��QZH�QZ <>= $ W DD�gT�[HE�CLJUT��/T�VFZ l �T
C��HV2ZGJ ^ �<"��/T�J��# #>Tg; V��H[�[HZUT�Z����QZM[]T#ZGJ^��T�JGE�V��T�J�OA�/T�J��h�cZ��6�4�F��(@� lFl �/T l E�ZGJ l T#"�JGZGE

����JGJ����4��� ^ �HV`Z��<�QZ l T#"�JGZ! 
8$� l E l T�J�� ^ E��QE ^`l T l Z l VFE)��T l Z.3 < �<���6� l ZA����ZC�/T l Z(��[HE�� B �<���6� l Z�CQV�� ^ �0� l Z�Z��<�6� l VNT#�.-��@J�� ^ �HJ��6�HZME��QZ! 3FG/ q �<���0� l Z ^ E��QE T ^ C�� l`l T l Z ^ �H[�E����QEjZMJwbfE9���HJMJGE[c l T;���/T�V��.�=�4�HZ O9�QT�JGZ � 3  i5�/TfCLVFEc[6� ^`^ Z1[HE��
^`l T l E � �/T�J�� r pr nqpn � � q  � �/T CQVFEc[6� ^F^ Z<�QZh; E����QE, 8�[HE�� l VFZ:-4� l ZYCQV`Z��Q[�ZGC/T�JGZ\T OA��� ^`l & �QJ l Z:��E���0�,"�E��LE �QT�JGJGTDCQV`EE���4�HZGE����>�QZ-kmk � �LZYk ^ Z��,"�E�JME, m#>T l T0-���JGJUT Z�� T�J l E �QZhi/ CA���E ^`l VNT
JUTI[HE4��CeE ^ Z��HZGE����
�4�HJ3; E����QE � ZMJ?�A�,� �HV`E �QZ?�<���0� l Z �QZ ^ �<"��/T�J�� �8�QZ �/T l Z ^ E�CQVNT*�+�cZ ^`^ � l Z T�JGJGT
^ ��J��0�HZGE����#[HE4�.-LZ��/T l T Z�� l �<"�VNT l Z ^ � l � lFl �
J����6����V�"�Z��# 
#>T l T0-���JGJUTvZ��.-QT ^F^ E��QZ,i/ CA\V`ZGCeE�V l T\ZGJ9�A�,� �HVFE �QZ4�N���6� l Z��QZ ^ �F"��QT�J�� �3; E����QE-CLV��<�cZ ^`l ZE�/T�JZbfE�� l �kdT�V`JGE>�OZGJ �A�,� �HVFE>�QZ?�N���0� l ZdE ^`^ �HV ��T l Z?���HZ �/T l Z2C��HV�Z ��T�V`Z ��T�JME�VFZ �QZ �6����V�"�ZGT ����JB[0�6� l V`E �QZ�OT ^F^ T/ 
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^`Y N QaY HuT�K5Q P�Nv� Y RUT�K  Y�Q[Y�Q[TZY � TEK`R
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