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H4L�R�[�T�n&HJ[{X-[ DNC>L�TYL`HJC>I�T�W�V$Q)W4C(A|H4LcZ$d"L`P�Q�K$TYWuTYn(Z	�³RlTYk�RcC>WJX�L`Q�W4X-[MH4I�CqRSHJLSZeA)TYIhk�Q�Q�RcL`HJ[�TYLNQ�F�XiRSH4I-K
L`P-Q��"X�WJW4Z � ­�HuRSP�Q)D�DNQ)WvT�L`HJC>I"p%¯§LGR~F&HvRcLGTYIiA�Q0HvR�L`P-Q)I
[MQ�T>RSX-D`Q�F{k(Z�A�C>[�o�TYDNH4I�KlHJL�r�H4L`P�LNP�QlT�o�o�TYDNQ)I(L
[�T�K>I�HJL`X�F&Q�[MQ�T>RcX�D`Q�F{k&Z¬RSX�Dc^�T>A�Q0o�P�CEL`CE[MQ)L`DNZ$p
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@BR�L`P�QlI�T�[MQ0H4I�F(HvA)T�L`Q�R|d°L`P�Q8�2Q)o�P�Q\HvFOVET�D`HvT�k�W4Q8RcLGT�DGR0RSP�C�r VETYDNHvTYLNH4CEI�RbH4I�LNP�QlW4X-[MH4I�CqRSHJLSZqp
��P�Q)HJDBo�Q)D`HJC(F�R�D�TYI�KEQ{^'D`CE[f¦�X�oULNC � � ± F�T)Z�R|pM¯§I ���>±�� d�xbQ)I�DNH4Q)LNLGT � Q�T)V(H4LNL0F&HvRNA�C�V$Q)D`Q�F
L`P�T�L
L`P-Q�RSQ�RSL�TYD�R ��TYk�RcC>W4X-L`Q�WJX�[MHJI�C$RcH4LcZlT�I�FOo�Q)DNH4C(F¬^'CEW4WJCYr%Q�F�T�V$Q\D`Z8L`H4KEP&L~A|C>D`DNQ)WvT�L`HJC>I"�]LNP�Q0o�Q\D`H4C(F-R�C�^
k�DNH4K>P(L`Q\D��2Q)o-P�Q)HvF-RbT�D`QlW4CEI�K>Q\D)p0¯�^2C>I-Q8A)TYI�C>k�RcQ)D`V$Q¢Te�2Q\o�P�Q)HuFOVETYDNHvTYk-W4QlRcLGT�DBo�Q)D`HJC(F&HvA)T�W4WJZ$d�LNP�Q
o�Q)D`HJC(F°d�TYI�F
LNP&XiRbH4L�RBTYk�RcC>WJX�L`Q8W4X�[�H4I�CqRSH4LcZ�A)TYI�k�QlQ�RcL`HJ[�TYLNQ�F°p �~HJV$Q)I�T�o�o�TYDNQ)I(L�T�I�F�TYkiRSC>WJX�L`Q
W4X-[MH4I�CqRSHJL`H4Q�R�d>LNP�Q�F&HvRcLGTYIiA�Q�A)TYI�L`P�Q)I�k�Q�F&Q)LNQ)D`[MHJI�Q�F&¸�p

¯§L�r�T>R~H4IM^�T>A�L � F&r�H4IexbX�k�k-W4Q�P-H4[�RcQ)W ^ r�P�C�TYo-o�W4HJQ�FML`P�Q�o�Q\D`H4C(F � W4X-[MH4I�CqRSHJLSZe¤ � � ª�DNQ)WvT�L`HJC>I
CY^_�2Q)o�P�Q)HuF�R�L`C8F(Q)L`Q)DN[MH4I-QbLNP�Q�F&HvRcLGTYIiA�Q�R�L`C8VETYDNH4C>XiR�KqTYWvT�n&HJQ�R�d(r�P�HvAGP�r�Q)DNQBX�RcQ�FOLNC{[MQ�T>RSX-D`QBLNP�Q
xbX�k-k�W4Q8�2C>I�RcLGTYI(L)p8­�HJK>X�DNQ8©{HvR�xbX�k�k�WJQ � R�C>DNH4KEH4I�T�W ��xbX�k�k-W4QlF(HvTYKEDGT�[�
&d�RSP-CYr�HJI�KMLNP�Q{DNQ)WvT�L`HJC>I
k�Q)Lcr�Q)Q\I{LNP�QBD`Q�A�Q�R`RcH4CEIMV$Q)W4C(A|H4LcZlT�I�F�F&HvRcLGTYIiA�Q$p2��P�Q0RcW4CEo�Q0C�^�L`P�HuR�A�CED`D`Q\WvTYLNH4CEIMD`Q)o-D`Q�RcQ)I&L�R�xbX-k�k�W4Q
A�CEI�RSL�TYI(L)pBx~X�k�k�WJQ � R�CED`H4KEH4I�T�W�VET�W4X�QlC�^��0�0H4I ��� ¦ � r_T>R � � ± �([�R������
o�AY���|p~��P�HuRbVETYWJX�Q�C�^��0�
H4[�o�W4HJQ�F�LNP�QlT�K>Q�CY^2LNP�QlabI-H4V$Q)D�RSQBC�^2C>I�WJZ � p ¶ k�HJW4W4HJC>I�Z$Q�T�DGR�p%¯§LBRcQ)Q)[�R2Q)n(L`D`Q\[MQ)W4ZlZ$CEX�I�K-d�k�X-LBT�L
L`P-QlL`H4[�Q$d&LNP�HvRbQ�RSL`HJ[�TYLNQ0r�T>R~H4I�Q)n-A�Q)WJW4Q)I(L�A�CEI�A�CEDGF�T�I�A�Qlr�H4LNP�L`P�Q¢TYKEQ{C�^�LNP�Q � TYDNL`P�[MQ�TERSX�DNQ�F
^'D`CE[ DGTEF&H4CqT>A�LNH4V$Q0F-TYL`HJI�K�p

xbC�r�Q)V$Q\D)d(RSX�kiRSQ��$X�Q)I(L~RSLNX�F&H4Q�R�DGTYHuRSQ�FMLNP�QlT�K>Q0CY^2LNP�Q � TYD`LNP
X�o�L`C � p³©�k�HJW4WJH4C>I�Z$Q�TYD�R�p2¯§L�r�TER
I�CELbX�I(L`HJW ��� �>¦ML`P�HuR�TYKEQ8F&HvRNA�D`Q)oiTYI�A�Z�r�T>R�D`Q�RSC>WJV$Q�F°� 
 T�W4LNQ)D g T>TEF&Q�I�CEL`HuA�Q�FOLNP�TYL~L`P-Q)D`Q0r�Q\D`Q�HJI
^�T>A|LbLcr�C8LcZ&o�Q�R�C�^~�2Q)o�P�Q)HuFMV>T�D`HuTYk�WJQ�R � L`P-C$RSQ�^'CEX�I�F�H4I
LNP�Q�RSo�HJDGT�W�KqTYWvT�n&HJQ�R�r�Q)DNQ�k-D`H4KEP&LNQ)D~L`P�T�I
L`P-C$RSQ0^'C>X�IiFOH4I�K>W4CEk�X�WuTYD�A�W4X�RcL`Q)D�R�p2­�X�DNL`P�Q)DN[MC>DNQ$d$H4I ��� �>´(d°@bWJWvT�I �7TYI�F�T�K>Q�I�C>LNHvA�Q�FMLNP�TYL�RSCE[MQBCY^
L`P-Q�k�DNH4K>P(L`Q�RSL0RcLGTYD�RbH4I�L`P�QlI-Q�TYDNk&Z�K$T�WvT�n&HJQ�R�r%Q)D`Q�H4I
^�TEA�LBRcLGT�D0A�W4XiRSL`Q\DGR�C>D0xB¯N¯�D`Q)KEH4CEI�R�¤§A|W4C>XiF�R
CY^%[�T�H4I�WJZMH4CEI�H4®\Q�FOP(Z�F(D`C>KEQ)I°ª�p��(TYI�F-TYK>Q � RBVETYW4X-QlCY^_xbX�k�k-W4QlA|C>I�RcLGTYI(L0H4I ��� �E´Or_T>R � �¬�([�R����

¸|¯�^�[ TYI�F��fD`Q)o-D`Q�RcQ)I&L_TYo�oiTYD`Q\I&L~T�I�F
T�k�RSCEW4X�LNQ�[¬TYK>I-H4L`XiF&QBD`Q�RSo�Q�A�LNH4V$Q)WJZ$d>L`P-Q0F&HvRcLGT�I�A�Q8¤§�&ª2HuR
F&Q)LNQ)D`[�H4I�Q�Flk(Z°��W4C>K_��� ± µ ¦(¤	� ��
 � �7ª
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o�AY���|p%xbQ�TYI�F�P�HvR�A|C>W4WJQ�TYKEX�Q$d	�~X�RcLGT)V���T�[�TYI�I d�RSLGT�D`LNQ�FOo�X-k�W4HuRSP�HJI�K8T{RcQ)D`HJQ�R�CY^�o�TYo�Q)D�R�CEI
L`P-Q
RSX-k 
`Q�A�L�CY^%LNP�QlxbX-k�k�W4Q�A�CEI�RSL�TYI(LBWvT�L`Q)D�CEI�H4I�L`P�Q¢´ ± R�TYI�F ��± R0T�I�FOLNP�Q)Z�A�C>IiRSHvRcL`Q)I(L`WJZMC>k-LGTYHJI�Q�F
T{WJCYr��0��VET�W4X�QlC�^%TYDNC>X�I�F � ± �&[�R��-�0�
o�AY����p0@bW4LNP�C>X�KEP�L`P�HuR�WJC�rz�0�0V>T�W4X�Q8RcQ)Q)[MQ�F{L`C�RcC>WJV$Q
L`P-Q�T�K>Q¢F&HvRNA�D`Q)oiTYI�A�Zqd�L`P�Q�A�CEI&LND`C�V$Q)DGRcZ�F&HuF¬I-C>L~Q)I�F°p � X�[MQ\D`C>XiR�T>RSLND`CEI�C>[MQ\DGR�H4IiA�W4X�F(H4I�K��~Q)D�TYDGF
F&Q��%TYXiA�C>X�WJQ)X�D�R�d��>Q)DNQ)[8ZM�
CEX�WvF°d ��TYDGAl@�TYD`CEI�RSCEI"d g D`Q)I(L��6X�WJW4Z�TYIiF���p"­�HvRSP-Q)D)d�TYDNK>X�Q�F
^'C>D�T
P�HJK>P¡xbX�k-k�W4Q¢A�C>I�RcLGT�I&L�TYDNC>X�IiF ¶E± X-o�L`C �)±E± �([�R������
o�AY���|p �(TYI�F-TYK>Q�TYIiF�F&Q��%TYX�A�CEX�W4Q\X�DGR
D`Q\[�TYHJI�Q�FMT�LbLNP�Q�A�Q)I(L`Q)D�C�^2r�P�TYL~k�Q�A)T�[MQ0�&I�C�r�IeT>R�L`P�Q¢x ± F&Q)k�T�L`Q�CYV$Q\D�L`P�Q0I�Q)n(L~¦ ± Z$Q�TYD�R�p%¯ L
r�TERbP�CEo�Q�F
L`P�T�LBC>k�RcQ)D`VET�L`H4CEI�Rbr�HJL`P�L`P-QlxbX�k-k�W4Q �$o�TEA�Q8�"Q)W4Q�RNA�C>o�Q�r�C>X-WvFOQ\V$Q)I&LNX�TYWJW4Z�RSCEW4V$Q�LNP�Q
A�CEI&LND`C�V$Q)DGRcZ$p
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��P�Qlx~X�k�k�WJQ �qo�T>A�Q¢�6Q\W4Q�RNA�C>o�QM¤�x �(�bª%HvR~TM¦&p � [ L`Q\W4Q�RNA�C>o�Q�CEI�r�P�HvAGP�RSQ)V$Q\DGTYW"HJI�RSLND`X�[�Q)I&L�R
TYDNQb[�C>X�I(L`Q�F�CEI{LNP�Q�x �(� ��P-QBx �7�,r�TER�F&Q\o�W4C�Z$Q�F�HJI{n(n&n ��� �>±
	 P-CYr%Q)V$Q)D\d>L`P�Q�«�T�r;HJI{HJLGR][MHJD`D`CED
A�CEI&��K>X-DGTYLNH4CEI�k�Q�A)TY[MQ�C>k(V&HJC>X�R~RSP�CED`LNW4Z�T�^'LNQ)D�L`P�Q�WvT�X�I�AGP"p���P-Q�LNQ)W4Q�R`A�CEo�Q�A�CEX�WvF�I�C>L~k�Q�^'C(A�XiRSQ�F
T>A\A�X�DGT�L`Q)WJZ�Q)I-C>X�KEPML`C0[MQ)Q\L�LNP�QbQ\n&o�Q�A�LNQ�FlRSo�Q�A|H ��A)T�L`HJC>I�R|p]¯§I��~Q�A�Q)[8k�Q)D ��� � ©&d&LNP�Q �$o�T>A|Q �$P(X�LNL`W4Q
D`Q\L`D`HJQ)V$Q�FML`P-Qlx �(�}HJI&LNC{HJLGRBA)T�D`KECMk�T)Z�T�I�F
L`P�Q8TERSLND`C>IiTYX�L�R�Q\n&Q�A|X�L`Q�F�TMRSo�Q�A|LGT>A|X�WvT�D0RSQ)DNV&HuA�H4I-K
[MHuR`RSHJC>I"d�o-WvT>A|H4I�K8I�Q)r H4IiRSL`DNX�[MQ)I(LGR�T�I�F�TMA�CED`DNQ�A�L`HJV$QB[MHJD`D`CED�H4I�H4L)p�@BR�L`P�QlDNQ�T>F&Q\DGR~TYD`Q8T)r_TYD`Qqd
L`P-QMx �7� P�TEFtT�RSQ�A�CEI�FtRcQ)D`V(HvA�HJI�KM[MHuR`RcH4C>I�HJIt­�Q)k-D`X�T�D`Z�L`P-HvRBZ$Q�TYD\d�TYL0r�P�HvAGP¡L`H4[�Q�Lcr�C�I�Q)r
H4IiRSL`DNX�[MQ)I(LGR]r%Q)D`Q0H4IiRSLGT�W4WJQ�F{H4IiA�W4X�F(H4I�K8T�IOHJI&^'DGT�D`Q�F�A)T�[MQ)D�T&p

@bk�C>X�L~L`Q\I
Z$Q�T�DGR�TYKEC�d"T8L`Q�T�[ CY^_T>RcL`DNC>I�CE[MQ)DGR�r�TER_^'CED`[MQ�F¬r�HJL`PeT�KEC$TYW�L`C�F&Q)L`Q\D`[MHJI�QbLNP�Q
xbX�k-k�W4QM�2CEI�RSL�TYI(L�r�HJL`P �\±
� T>A\A�X�DGTEA�Z
k(Z�F(Q)L`Q�A|L`H4I-K
�2Q)o�P�Q\HvF
VETYDNHvTYk-W4Q8RSL�TYD�R�HJI �0¦ ± I-Q�TYDNk&Z
K$T�WvT�n&HJQ�R�p�@�L]o-D`Q�RcQ)I&L\d>L`P-Q�L`Q�T�[ A�CEI�RSHuRSLGR�CY^�A|W4C$RcQ�L`C�¦��0TERSL`DNC>I�CE[MQ)D�R�d>HJI�A�W4XiF&H4I�K�RSQ)V$Q)D�TYW(K>D�T>F&X�T�L`Q
RSLNX�F&Q)I(LGR0T�I�FUo�C$RcLGF&C(A)R|d�T�I�FUHuR�F(H4D`Q�A�L`Q�F
k(Z�L`P-D`Q)Q�A�C � o�D`HJI�A�HJo�TYW]HJI&V$Q�RSL`HJK$T�L`C>D�R����bD)p ��C>k�Q)DNL
� Q)I�I�HuA�X�LNLbC�^��qL`Q)r_TYDGF��~k�RSQ)DNVETYL`CED`Z�H4I��"X�A)RcC>I"d�@bDNH4®)CEI�T&d��bD\p 
 Q)I�F&Z�­�D`Q\Q�F&[�T�IOC�^~�%TYD`I-Q)K>HJQ
�~k�RSQ\D`VETYLNC>D`HJQ�RbHJI �]T>RNT>F&Q)IiT&d]�%@ TYI�F��~D)p��>Q)DNQ)[8Z��
C>X�WuFOC�^~�
C>X-I&L��qL`D`CE[MW4C �$HuF&H4I�K �$o�DNH4I�KqR
�~k�RSQ\D`VETYLNC>D`Z¡H4Ih@bX�RcL`D�TYW4HuT&p�¯�r_T>R�^'CED`LNX�I�TYLNQMQ)I�CEX�K>PhL`C 
`CEH4I¡L`P�Q8L`Q�TY[fLcr�C�Z$Q�T�DGR0TYKEC�T>R�T
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o�C$RcLGF&C(A�LNC>D�TYW�^'Q)WJW4C�r TYL � � � H4I �]TER`TEF&Q)I�T(d6�%@�p

��P�Q�RNA�P�Q\[�TYLNHvA)R�CY^�L`P�HuR�x �7� � Q\Z ��DNC 
`Q�A�L�C>I � n(L`D�TYK$T�WvTEA�L`HuA��bHvRcLGT�I�A�Q �(A\TYW4Q8HvR0V$Q)D`Z
RSHJ[MH4WuTYD�LNCOLNP�TYL�RSP�C�r�I¡H4I¡­�HJK>X�DNQ8¦&p 
 Q8TYDNQ8F&H4DNQ�A�L`WJZM[MQ�TERSX�DNH4I�K¬F&HvRcLGTYIiA�Q�RbLNC�¦�� � © ± I-Q�TYDNk&Z
K$T�WvT�n&HJQ�R�k&Z�F&Q)LNQ�A�LNH4I�KM�2Q)o-P�Q)HvF8V>T�D`HuTYk�WJQ�R�H4I�L`P-Q)[�p���P�Q�RcQ�F(HvRSL�TYI�A|Q�R�TYDNQ�LNP�Q)I�X�RcQ�FML`C�A)TYWJH4k�D�TYL`Q
RSQ\V$Q)DGT�W°RcQ�A�CEI�F�TYDNZMF(HvRSL�TYI�A|QBH4I�F(HvA)T�L`C>D�R�d(H4I�A�WJX�F&HJI�K0L`P�Q0�"X�WJW4Z � ­�HuRSP�Q)D2DNQ)WvT�L`H4CEI�^'CED~RSo�HJDGT�W°K$T�WvT�n&HJQ�R�d
RSX-DS^�T>A|Qbk�DNH4KEP&LNI�Q�R`R�«�XiA�L`X�T�L`HJC>I8[MQ)L`P-C(F�H4I8Q)W4WJH4o�LNHvA)T�W&KqTYWvT�n&HJQ�R2TYI�Flo�WuTYI�Q)L�TYDNZlI�Q)k�X�WuTYQ~W4X�[�H4I�CqRSH4LcZ
^'X�I�A|L`H4CEI�[MQ)LNP�C(F°d°HJI�C>DGF(Q)D0L`C�o�D`CEk�Q{LNP�Q8F&HvRcL`DNH4k�X�LNH4CEItT�I�F�V$Q\W4C(A�HJLSZ8��Q)WvF
C�^�KqTYWvT�n&HJQ�RbCEX�L�LNC
� �\±>± [MQ)KqTYo�T�DGRSQ�A)R�p

�~I�Q�CY^0LNP�QM��DGRcL{L�TYD`KEQ)LlK$T�WvT�n&HJQ�R�CEk�RSQ\D`V$Q�Ftk(ZtL`P�Q�DNQ�^'X�D`k-HvRSP-Q�Fmx �(� r�T>R8� �)±E± d~T
K>D�TYI�F � F&Q�RcH4KEI Rco�H4D�TYW2K$T�WvT�n&Z¡W4C(A)T�L`Q�F�H4IhL`P�Q �BH4DNK>C�A�WJX�RSLNQ)D)p���P�QMH4[¬TYK>Q�Rbr�Q)DNQMRco�Q�A�LGTEA�X�WuTYD)d
RSP-CYr�HJI�KMHJI�F&H4V(HvF(X�TYWJW4ZMDNQ�RSCEW4V$Q�F�RSLGT�DGRbHJI
LNP�HvRbKqTYWuTYn(Z 	 LNP�QlF(Q)L`Q�A|L`H4CEI
C�^b�2Q\o�P�Q)HuFOVETYDNHvTYk-W4Q�Rbr_T>R
H4[�[MQ�F&HJTYLNQ)W4Z�A�CEI&��D`[�Q�FOo�C$RNRSHJk�W4Q$p��~I�L`P-Q{WJQ�^'L � P�TYIiF�RSHvF(Q{C�^�­�H4K>X-D`Q � HvR0TYI¡H4[¬TYK>Q�CY^�� �)±>±
LGT��$Q)IM^'D`CE[ T�KED`CEX�I�F � k�T>RcQ�F
L`Q)WJQ�R`A|C>o�Q$p �~I
LNP�Q0D`H4KEP&L\d�o�TYDNL�CY^2LNP�TYL�R`T�[MQBKqTYWvT�n&Z�HJ[�TYKEQ�F{X�RcH4I�K
L`P-Q 
 HvF(Ql­�HJQ)WvF��]WvT�I�Q)LGT�D`Z��%TY[�Q)DGT8¦O¤ 
 ­ ���%¦ � X�RcQ�F¬^'CEDBH4[¬TYK>HJI�Klo�X�DNo�C$RSQ�R�ª~HvR~RSP�C�r�I"p 
 Q
TYWuRSC�RcP�C�r H4I�­�H4K>X-D`Q �8TYI�Q\n�T�[Mo�W4Q�CY^_T¬�2Q\o�P�Q)HuFOVETYDNHvTYk-W4QlRcLGT�DBr�P�C$RcQlk�D`HJK>P(L`I�Q�R`R�V>T�D`HuTYL`HJC>I�HuR
A�WJQ�TYDNW4Z�C>k�RcQ)D`V$Q�FOP�Q)DNQ$p0­�C>DBQ�T>AGP�CY^ ¦ ± LGT�D`K>Q\LBK$T�WvTYn(H4Q�RbH4I�LNP�Qlx �7� � Q)Z �]D`C 
`Q�A|L)d�L`P�Q8RNTY[MQ
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