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O T l<M T�3GT L i��6T03 L F i K�LZOPl i HyC Q T K�� � � H T L i���T�3 L 3 L h T l<K H |Q>kH T gWc T � D L,~>Lml H l i H L F OPl D O D l H>F
M kH T Q T J LNO i n H>F L�¡ T D Q H>p LB|Q H>F 3 L pIH M 3 H.F r1¢�T LNM}O H M�O T c L �6z Lml i K�LNM�O H>J K�LNM}OaL2L F O H>F£pGH M 3 H>FNc
Q T M F OPl D�v� 3 H>F$F T p laL¤Q H>p L6|Q H>F 3 L pIH M 3 H Q T K¥M vD KyLml T � D �H M�O i Q T � c!F kH T ~jLNl H 3 H.F z{T l D K
K T n i KyLmM�O T Q T J LNO i n T LmK¦O T l<M T¤3 L D K�L i��6Tyz Lml z LNM 3Gi Q DGJ`H l H T L i���T¤3 L F i KyLNOPl i H r

� �>8 � Ê1:<;>=�b9?@=BAUvL D K H ~>LmMGLNl H>J i`� H |Q>kH T¤3GT K TB3 L J T¤3 L Ê1:<;>=�b9?@=BA z H l Hyh T l<K H>F§H ��i H>J�o
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p l H 3 H i F T Oal TjzGi H 3�T F i F OaLmK H M D Q J L H l c � D L vL H Q T M 3Gi |Q>kH T�3 L z{T FaF i p i J i`3 H 3 L 3 H T Q T lalm�LNMGQ i H
3 L�l T O H |Q>kH T�r ¢ªT Q H>F Tu3 H l T O H |Q>kH T DGF<DIH>J�cBH 3 L ' M i |Q>kH T�3 L D K L i��6T03 L T l i LmM�O H |Q>kH T C l<L J�H O i n T
H T K T KyLmM�O T H MG~ DGJ�H l�O T O H>J�g L F O vHsH>F<F T Q i H 3 H�0H 3 L h T laK H |Q>kH T CEpGH>F i Q H KyLmM�OPL� DIH 3 l D z{T o
J�H l g 3 H 3Gi F OPl i pGD i |Q>kH T53 L�K H.FaFPH4C L�Q H l<~ H L JZvLNOal i Q H�g 3GT M vD Q J L TGr % vH M T Q H>F T 3 H l T O H |Q.kH T
K H ~jM vLNO i Q H�c�H 3Gi F Oal i p�D i |Q.kH Tu3 L$Q T lal<LmM�OPL�L JZvLNOal i Q H4vL H laL F zfT M FIvH n>L J z L J�H 3 L ' M i |Q>kH T�3�T L i��6T
3 L T l i LmM�O H |Q.kH TGr�t F O H.F 3 DGH>Fyh T laK H>F 3 L5l T O H |Q>kH T Q H l H QNOaLml i`� H K � F LwL �6z Lml i K�LNM�O H>J K�LNM}OaL
zfT l D K�L F z LNQNOal Ty3 L$OPl H M F i |Q>kT L F i M�OPLmM FPH>F laLN~ DGJ�H laKyLmM�OPL$L F z H |Q H 3 H>F r

¢ªT Q H.F T DGFaDGH>J 3 L$l T O H |Q.kH T H>F Oal H M F i |Q.kT L F*F kH T¤3 L Q H l vH OaLml*� DIH 3 l D z{T J�H l�L JZvLNOPl i Q T C t � gWc
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LmMG� DIH M}O T � D L¤M T Q H>F T3 L�l T O H |Q.kH T K H ~jM vLZO i Q HRH>F Oal H M F i |Q.kT L F�F kH T3 L�Q H l vH OPLNl 3 L 3Gi`z{T J T
K H ~jM vLNO i Q T C�����g r

« i ~ D l H �6r 6 E=� ��[{:P��_��Z=I��;/M XKO;	I��_ �m� �HG �;>�E?�Xa; ��;&�>?`_Z� :W?�f � ?SM XKO;	I �B�W�B�Z=�_Z?���;��B� �B�ª[{: �I9� I9=�_W�B�
;>]�� I�� ]q[�;>:W� �c X � ]�;9_ h � =-X� � �E:`I9=�_ ] f � :<;BX`I�_ h �48 �5XZ? Gy;�[�;>:<;�f�;>?P�FId_LI�fZ_��Z:��9; ! _��&I ?@= �c XZ?lI
]<Xa;�fZ�NM Xm;J��; f�;>=K��;Hhd_ G �Z?lI � I R2={;>]<��; f�;>=K��;�=bIWG ��Xa;>=I?`_HGJIªF SGL H l FªpGH M 3 F 4 � � 9 r

� F l T O T l<L F K H ~>M vLNO i Q T FªH z H laLNQmLNK LmK laLN~ i kT L F 3 L�M vD Q J L T F � DIH>F L�L Fxh�vLml i Q T F r vt H i M 3 H
MGLmQNL F<FIvH l i`T � D L H>F Q H K H 3 H>F 3 L z l vT O T M F L�M��L D Oal T M F�F LRLNMGQ T M�OalaLmK c D K H � DIH>F LRO T O H>J�o
K�LNM�OPL z l<LmLNMGQ�S i`3 H L H T D Oal H z{T D Q T,z laLNLmMGQ�S iq3 H�c T D�F L & H�c Q T K M v�qn>L i F 3 L*«ILml<K iBz l vT9��i K T F
3 L vT l p i O H>F Q T K	Q H l vH OaLml 3 L pGD l H Q T T D z H l<O v�`Q DGJ�H�c l<L F z LNQNO i n H K�LNM�OPL rs¢ªT M v��njL J 3 L7L � o
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Q i O H |Q.kH T K H i F1pIH i��6T c T K T KyLmM�O T H MG~ DGJ`H l 3 H.F z H l<O v�`Q D�J�H>F1F L H Q Tjz J`H z LNl z LmM 3�i Q D�J�H l<K�LNM}OaL
H Ts3GT FwpGD l H Q T F r�� K T KyLmM�O T H MG~ D�J�H l�L H LmMGLNla~ i H 3 L L � Q i O H |Q>kH T QNlaL F QmLNK ~jl H 3 DIH>J�o
K�LNM�OPL 0H K�L 3Gi`3 H � D L T F K T KyLmM�O T FuH M�~ DGJ�H laL F 3 H>F z H l<O v�`Q DGJ�H>F L p�D l H Q T FuF L H>J i MGS H K c
J LNK p l H M 3GTUT h LNQ�S H l 3 L D K H OPL F T D l H 3 LRO T FaH
C�_	�I�a;>:P_ f�;>=K�9_ag 4 � � 9 r � T K TUT F0hEH O T laL F
~ i l T K H ~jM vLZO i Q T F 3 L z l vT O T M F L0M �L D OPl T M F O��LmK F i M H i F Tjz{T F O T FNc T F K T K�LNM}O T F K H ~>M vLNO i Q T F
OPLNM 3 LmK HuF L F T K H l Q T M F Oal D O i n H KyLmM�OPL$M H 3Gi l<L6|Q.kH T�z LNl z LmM 3�i Q D�J�H l H T K T K�LNM�O T H M�~ DGJ�H l
O T O H>J�c z l TB3 D �Ni M 3�T H T l i LmM�O H |Q.kH T L H>F h T lxOPL F OPl H M F i |Q>kT L F���� r0¢ H ' ~ D l H �6r 6 c K T F Oal H � F L
D K H laL z laL F LmM�O H |Q>kH T L F � D LNK vH O i Q H 3�T KyLmQ H M i F K T _	�I�a;>:P_Lf�;>=K�9_ r

e,F Q H l H QNOaLml v� F O i Q H>F L z l T>z l i L 3 H 3 L F K H i F i K z{T lxO H M�OPL F 3GT h LmM&�T K�LNM T 3 L��<l T O H |Q.kH T
K H ~jM vLNO i Q H�� z{TB3 LmK F Lml§laL FaD K i`3 H>FmcGF Lm~ D M 3GT e K i O H 4 � � 9 c LmK E
� r�t F O H>F pIH M 3 H>F K T F OPl H K L F OPl D O D l H>F l T O H Q i`T M H i F Q T K=� � > � F i K i J�H l<L Fa0H>F©pIH M 3 H>F
l T O H Q i`T M H i F Q T K�� � > ���

�6rª� kH T¤T p�F Lmlxn H 3 H>F LmK M vD Q J L T F � DIH>F L�L F<h�vLNl i Q T F �

� r e Q H>p L6|Q H 3 L pIH M 3 H L F O vH�J T Q H>J i`� H 3 H LmK H>J O H>F LNMGLml<~ i H>F 3 L©L � Q i O H |Q>kH T C H>J ~ D M F�� L�, g
Q T K H>J O T F z�i M C ��� � � � � ��!# g L H>J O T n H.J T l 3 L ) C z l T &<L6|Q.kH T03GT K T KyLmM�O T H M�~ DGJ�H l
� M T L i��6Ty3 L F i KyLNOal i HuH �6i H>J�gZc T � D L i M 3Gi Q H T Q H l vH OPLml 3 L�K D�J O i � DIH>F i o z H l<O v�qQ DGJ`H>F �

6 r e,F OPl H M F i |Q>kT L F F kH T z laL 3GT K i M H M�OaLmKyLmM�OPL 3 LuM H O D laL � H 3 L 3�i`z{T J T K H ~jM vLNO i Q T C�� ��g
Q T K�n H>J T l<L F 3 L � C ����g 3 H T l 3 LmK 3 L H.J ~ D K H>F�D M i`3 H 3 L F 3 L 
�L i F<F � Tjz h c zfTB3 LNM 3GT
H z l<L F LmM�O H lwOal H M F i |Q.kT L F � DIH 3 l D z{T J�H l<L F C t�� g Q T K Q H l H QNOPLNl v� F O i Q H>F 3 L XZ:QI�_�_ ! I �>�Z:
z{T D Q T¤i M}OaLmM FaH>F T D M D�J�H>FNc Q T K¦n H.J T l<L F � C t�� g � �� ��C L pIg � r e,F l H � kT L F 3 L z l T pIH�o
p i J i`3 H 3 L F 3 L©Oal H M F i |Q.kT L F � C�� ��g ¡�� C t � g�F kH T ~jl H M 3 L FNc Q T K�n H.J T l<L F LmM�OPl<L�� � � � � ���
C
	�� ¡9L p g � cGF LNM 3GT � D L$LmK pIH M 3 H>F l T O H Q iqT M H i F M T laK H i F L F O H l H � kH T vL$KyLmM T l � D L �
C
	�� ¡9L p g � �

� r� Lml H.J KyLmM�OPL*L F O H.F©pGH M 3 H>F©F L§Q T MGLmQZO H K Q T K T D Oal T F L F O H 3GT F��.:<;9_Z� T D T D Oal H>F2pIH M o
3 H>F KyL 3Gi H M�OPL Oal H M F i |Q.kT L F 3 L z{T D Q H i M}OaLmM F i`3 H 3 L �
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��r � �LmK D K K T KyLmM�O T¤3 L i M vLNlaQ i H 3Gi M&�H K i Q T¤3 H T l 3 LmK 3 L���� ��� > � ��� � ��!# � � L�, 3*) c
� D L vL z Lm� D LNM T � DIH M 3�T Q T K z H l H 3GT Q T K T F K T K�LNM�O T F 3 L i M vLmlaQ i H 3 LUM vD Q J L T F
3 L h T laK H 3GT F T DF<D z Lml 3 L h T l<K H 3�T F �

�6r�� n H.J T l 3 H>F l H � kT L F ��� ��� ¡�� C t � g�F kH T ~jl H M 3 L Fmc LmK O T laM Tw3 L � ���!# � � L�, 3*) C L p g 3 � c
LmM�� DGH M�O T � D L z H l H M vD Q J L T F 3 L h T laK H 3GT F L FaD z LNl 3 L h T laK H 3GT F L F OPL F n H>J T laL FyF kH T
p LmK�KyLmM T laL FNc � � ��!# � � L�, 3*) C L p g 3 � c L ��!# � � L�, 3*) C L p g 3 � c laL F z LNQNO i n H KyLmM�OPL r

������� � �ª��� � �	� � �  #��
�
 ���I� � � " � "$���
 � � � ���

�6i KyLNOal i H.F 3GT Q H K z{T K vL 3Gi`T O��LmK D K z H z L J i K z{T lxO H M�OPL�M H Q J`H>FaF i ' Q H |Q>kH T�3GT L F z LmQNOal T
l T O H Q iqT M H>J cjF LNM 3GT H � D L p l H 3 H i F T OPl TjzGi H�H Q T M 3Gi |Q.kH T M�LmQmL FaFGvH l i H z H l H0H�H z H l i |Q.kH T�3 L F O H>F
pIH M 3 H>F r � L Q T M F i`3 LNl H l<K T FyD K F i F OaLmK H 3GT J�H>p T l H O vT l i`T C L i��6T FJ�:_
� _���g L D K F i F OaLmK H
i M�OPl v�`M F LmQ T M T M vD Q J L T C L i��6T F��jc � c���gZcjH>F1F i K�LZOPl i H>F&p§vH>F i Q H.F � D L F T p laLNn i njLmK 3 L z LmM 3 LmK 3�T F
�H MG~ D�J T F-[ L \ C T F � DIH i F 3 L ' MGLmK H T l i LNM}O H |Q>kH Tu3 L 2� LmK¦laL J�H |Q.kH T H T F i F OaLmK H i M�OPl v�`M F LmQ T c
n i`3 L ' ~ D l H �6rD� H�g r eªFaF i K c M H>F$F T J`D |Q.kT L F 3 H LN� DIH |Q>kH T3 L H>D O T n H>J T laL F 3GT l T D OPS i H M T LNK
% 8 3 L ' M i`3GT F Q T K T � � � [ � \ � c zfTB3 LNK � F L 3Gi h LNlaLNMGQ i H l�OPlm�L F Q H>F T F�C n i`3 L ' ~ D l H �6r � g E
� rª�6T JqD |Q>kH T dfe�� E
" DIH M 3�T [ > � T D � � � L \ > � T D � � � c L T njLZO T l 2� OPLmK H 3Gi laL6|Q.kH Ty3GT L i��6T
z l i MGQ i`z H>J ��c OaLmK � F L E

� � & � � ���	� � >��  C � g � �	�	���	� � > � 3 .���� � � � ���	� �
� � & � � � � � �	� � >�� ) C � g � �	�	� � � �	� � > � 3 .���� � � � � � � �	� �
� � & � � � � � �	� � � � >���� C � g � �	�	� � � � � � � � > � 3 .���� � � � � � � �	� � � �
e _Z?�A>={;>� � :P��� vL D K p T K M vD KyLml T � D �H M�O i Q T L HF T JqD |Q>kH T dfe�� l<L z l<L F LNM�O HUD K H
pIH M 3 H Q T K � � >^�6r  l H ' Q H K�LNM}OaL zfTB3 L � F L T pGF Lml<n H l C z H l<OaL FaD z Lml i`T l 3 H ' ~ D l H
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�6r � g � D L H>F§F i K�LZOPl i H>F Q T M F LNl<n H 3 H.FªF kH T E
o���c i M�njLNl F kH T L F z H Q i H>J �
o � B C � gZc l T O H |Q>kH T¤3 L D K �H MG~ DGJ T �4LNK�O T l<M T¤3GT L i��6T¤��� L
o�� � @ C � gZc l<LNnjLNl F kH T OaLmK zfT l H>J L�l T O H |Q.kH T¤3 L D K �H MG~ DGJ T � LmK�O T laM Ty3�T L i��6T ! r

« i ~ D l H �Br � E�� ? G �Z�E:W?E;9_L�>?`_�XZ:P�Z� ;9_$�	IwXa;�G,[VIeG ��T�>?lIi�B� � G = �� XZ]`�`I¤� :W?E;g�j?E;>] � � GJI G �Z=I� I
;>=BA � ]�;>: 2� X`I9?@=YXZ?��B�,X`I G Iu�Z?P�FI�� ] GJI�_Z�E:<;��	I0X`I G ;�_��Z��;yXZ?@:PX � ]�;>:Q_ �Z?P�FI"�B�§:QI9� ;/M XKO;	I`h � ^ _
��_Z� : � � � :<;9_§:QI9� ;BXZ?lI9={;>?`_§;9_�_dI�XZ?E;���;9_��;9_�_Z? G �Z� :W?E;9_�_KO;	I,_���[�;>:<;���;9_ª�HG � :VX��_©A>: � [VI�_ 4 � �>c � � 9 r
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�6rª�6T JqD |Q>kH T ��e�� d J`H M H l E
" DIH M 3�T [��> ��� � � � L \ > ���	� � � T D [ > � � � L \��> ���	� � � c L T n>LNO T l 2�
L F O i njLml§M D K 3�T F z J�H M T F z l i MGQ iqz H i Fmc OaLmK � F L E
e�F i KyLNOal i H 3 L _Z?�A>={;>� � :�� vL z LNl 3Giq3 H L O T63�T F T F�F zGi M FuF kH TUz{T FaFmv�qnjL i F r e�F T J`D |Q.kH T
�&e�� z J�H M H l�laL z laL F LmM�O HUpGH M 3 H>F Q T K � � > � r7¢ H z H lxOPL K vL 3�i H 3 H ' ~ D l H �6r � c
T pGF Lmlxn H � F L�� D L H>F§F i KyLNOal i H>F Q T M F LNl<n H 3 H>F§F kH T E
o���c i M�njLNl F kH T L F z H Q i H>J �
o�� � @ C � gZc l<LNnjLNl F kH T OaLmK zfT l H>J L�l T O H |Q.kH T¤3 L D K �H MG~ DGJ T � LmK�O T laM Ty3�T L i��6T ! r

� rª�6T JqD |Q>kH T ��e�� MYkH T d2J`H M H l E
" DIH M 3�T [��> ��� � � � L \��> ��� � � � c L T njLZO T l 2� L F O i n>Lml h T l H 3 L D K 3�T F z J�H M T F
z l i MGQ i`z H i Fmc OPLmK � F L E
e�F i KyLNOal i H 3 L _Z?�A>={;>� � :�� vL z LNl 3Giq3 H L O T63�T F T F�F zGi M FuF kH TUz{T FaFmv�qnjL i F r e�F T J`D |Q.kH T
�&e�� H z J`H M H l vL D K HF T J`D |Q.kH T3 Lm~jLNMGLml H 3 H � �	� [ � \ � L � �	� [ �	� � \ � LylaL z laL F LmM�O H3 DIH.F pIH M 3 H>F 3 LN~jLmM�Lml H 3 H>F Q T K�� � > � r  l H ' Q H KyLmM�OPL zfTB3 L � F L T pGF LNl<n H l C z H l<OaL
i M h Lml iqT l 3 H ' ~ D l H �6r � g � D L H vD M i Q HuF i KyLNOal i H Q T M F Lml<n H 3 H
vL E
o���c i M�njLNl F kH T L F z H Q i H>J

������� ����� 
�
 ���I� � � " � "$���
 � � � ���

¢ªT F M vD Q J L T Fªv�`K z H l � v�`K z H l 3 H l<Lm~ i kH T03 L K H.FaFPH�e � � � � T F �m� ;9_Z? �Bz l vT O T M F L¤�m� ;9_Z? �
M �L D OPl T M F 3 H0F<DGp Q H K H 3 H # ) )+* � O��LmK Q H l H QNOaLml v� F O i Q H>F z l<L 3GT K i M H M�OPLNK�LNM}OaL 3 L z H lxO v�`Q DGJ�H L
pGD l H Q T c l<L F z LNQNO i n H K�LNM�OPL c OaLmM 3 LNM 3GT H�H Q Tjz J`H l � F L z LNl z LmM 3�i Q D�J�H l<K�LNM}OaL r # F O T�3 L ' MGL T F
3GTji F z l i KyL i l T F L i��6T F 3�T F i F OPLNK H i M}Oal v�qM F LNQ T C L i��6T F � L ��c n i`3 L z H l<OaL FaD z LNl i`T l 3 H ' ~ D l H
�6r � g r

e 3Gi F OPl i pGD i |Q>kH T�3 L
K H O vLNl i H 3 H>F �m� ;9_Z? �Bz H l<O v�qQ DGJ`H>F 3 L4n H>J �LNMGQ i H�c0H.FaF i K 3�i F z{T F O H>FNc
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OPLNM 3 L H i M 3 D �mi l H OPl i H �6i H.J i`3 H 3 L7M D Q J L H l r t F O H 3Gi F z{T F i |Q>kH T ~jL T K vLNOal i Q H K H �6i K i`� H4H
FaD z Lml zfT F i |Q.kH T 3 H 3Gi F OPl i pGD i |Q>kH T 3 LK H>F<FPH 3 H>F z H lxO v�qQ DGJ`H>F 3 Lwn H>J �LNMGQ i H�c K i M i K iq� H M 3�T H
LmMGLNla~ i H 3 L i M�OPLml H |Q>kH TGr e l T O H |Q.kH T Q T J LZO i n H laL h T l.|Q H H OPLNM 3 �LmM�Q i H z H l H H Oal i H �6i H>J i`3 H 3 L c
L F O H>pGJ LmQNLmM 3GT�� F LsLNK O T l<M T�3GT L i��6T�3 L4K H i`T lK T KyLmM�O T 3 L i M vLNlaQ i H i lal T O H Q i`T M H.J 3GT
L J i`z FGvTji`3 LªOPl i H �6i H>J{h T laK H M 3�T�T OaLml<QmL i l T L i��6T C L i��6Tk�u3GT F i F OPLNK H i M}Oal v�qM F LNQ T g r

« i ~ D l H �6r � E V ;>:Z���¤_ � [I�Z:W?lI9:Q_ª:P��[{:���_��Z=I��;/M XKO;	IU��_ �m� �HG �;>� ?�Xa; �	I�_�_Z?`_Z� �HGy;9_¤=bI:P� $ �Z:P�Z=YXZ?E;>]
�	I¤]�;�fHI9:<;>� �I9:W?lI�C�� ��� � ��g��$?@=I� : �c =�_���X`I�C � � � � �jg 4�� � 9 r V ;>:W����?@= $ �Z:Z?lI9:Q_�I9:W?��Z=I��;/M XKO;	Ik�	I�_$GJI U
G �Z=I� I�_ ;>=BA � ]�;>:P��_`_ �B�©[{: �I9� I9= �"�B�,=-X� � �E:QI9= _��$;¤:QI9��;/M XKO;	I�X`I9]`�Z�E? �9;�=bI�_��Z?P�FI�_=�	I�_Z?`_Z���HGy;
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