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Í�Ñ7U\_PÑ¿LNM[IÄÓTLGR;I�O½EG^½�[Ñ7IÉR;EGM;�[UJ^7Ð·ENÔ�HJUJ^7ÐGF7U\R?�[U\_�I�^9�[U �[UJI�R"? �
LNM[I�HJEh_�LNHJHJÎ _`EG^9�[M[EGHJHJI�OÉÓbÎ¿×à_`H\LGR[R;I�R�ENÔPÙ�HJI`ÖhU\_�LNH(U �[I�Ò R	LN^TO
_`EG^TR?�[M[FT_��PR � Í�Ñ7U\_PÑ¿R;I�HJI�_�� ×à_`EGÒÆÓ7UJ^TLB�[UJEG^TR	ENÔPÙ¹EGSoI�MPLB�[UJEG^TR
�[E ÓoIõLG_��[UJKBLB�[I�O � LN^TO�SoE9R[R;UJÓ7HJÎA@7Öø�[Ñ7I�UJM/STLNMPLNÒDI`�[I�MPR`Õ
6 FT_PÑÀÐGI�^7I�MPLNH«S7M[Eh_`I�R[R;I�R�LNM[I¿UJ^õÔàLG_��MPLB�[Ñ7I�M!R;UJÒDUJH\LNMD�[E
B ó/C%DFE
Grô � UJ^ÀLtR;I�^TR;I/LNÏbUJ^õ�[Eè�[ÑTLB�ENÔÄEGÓhá?I�_��?öbEGM[UJI�^9�[I�O
H\LN^7ÐGFTLNÐGI�R`ÕIHõÑ7UJHJI·ÒDI`�[Ñ7EhO7RÄ_�LN^�ÓoI!R;ÑTLNM[I�OÃÓbÎ�R;I�KGI�MPLNH
OhU J´I�M[I�^9�,EGÓhá?I�_��PR � �[Ñ7I�UJM«LNS7S7HJU\_�LB�[UJEG^�OhI�SoI�^TO7R¹EG^!�[Ñ7IÆUJ^ 8
OhUJKbU\OhFTLNH´S7M[EGSoI�M;�[UJI�R�ENÔ#�[Ñ7I�R;I�EGÓhá?I�_��PR`Õ = ^��[Ñ7IÆR[LNÒDI«Í�LrÎ �
HJUJ^7ÐGF7U\R?�[U\_�I�^9�[U �[UJI�R*UJ^TOhUJKbU\OhFTLNHJHJÎZUJ^T_`EGM[SoEGMPLB�[I,UJ^9�[I�M[S7M[I`�[UJKGI
UJ^TR?�[M[FT_��[UJEG^TR`Õ 6 EBöh_�LNHJHJI�ODS7M[UJ^T_`UJS7HJI�R1HJI�LGO ^7EDUJ^TOhI�SoI�^TOhI�^9�
HJU ÔØINÕ > Ñ7I�Î!LNM[I�ÔØEGM[ÒDI�O·ÓbÎ!LNÓTR?�[MPLG_��[UJ^7ÐDLrÍ�LrÎ ÔØM[EGÒß�[Ñ7I�R;I
UJ^TOhUJKbU\OhFTLNHo_`EG^TR?�[MPLNUJ^9�PR`Õ
H¿IÆÍ�UJHJH�@TMPR?�¹SoEGUJ^9�«EGFh��R;EGÒDIZI�ÒDS7UJM[U\_�LNH(S7M[EGÓ7HJI�Ò R�ÔØEGM«L
S7M[UJ^T_`UJS7HJI�öbÓTLGR;I�OÉLNS7S7M[E9LG_PÑ(ÕKH¿IÆ�[Ñ7I�^½OhI�R[_`M[UJÓoIZÒDI`�[Ñ7EhO7R
ÔØEGM	ÑTLN^TOhHJUJ^7ÐDR;EGM;�PR�UJ^·�[Ñ7IÆ_`EGÒÆÓ7UJ^TLB�[UJEG^ ENÔ�HJI`ÖhU\_�LNH(U �[I�Ò R �
LN^TO·R;Ñ7EBÍõ�[Ñ7I�Ò÷LB��Í*EGM[ÏÄ�[Ñ7M[EGF7ÐGÑ�R;I�KGI�MPLNH´UJHJHJFTR?�[MPLB�[UJEG^TR`Õ

L|Tz-M¹x?+ON -QPPz�|t%SR,|Tv?u¹&´v�R¹x?+UTVM¹%�-9+.{
%�RWR,|Tz�%�&FX

> Ñ7I�M[IÉLNM[IDÐGI�^7I�MPLNH1R?�[MPLB�[I�ÐGUJI�R«Í�Ñ7U\_PÑÃLNHJH�UJ^bKGEGHJKGIÄL�ÔØEGM[Ò
ENÔÆR;EGM;��Ò LN^TLNÐGI�ÒDI�^9��ÕYH¿IÃR;Ñ7EBÍ UJ^õ�[Ñ7U\R�R;I�_��[UJEG^õ�[ÑTLB�
Z EBî B\[ ò ]�Càï\ð#^D�[Ñ7I�ÒúLGR�ÐGI�^7I�MPLNH1S7M[UJ^T_`UJS7HJI�R«U\R�^7EN�ÆI�ÒDS7UJM[U 8
_�LNHJHJÎÄR;F`_ _`UJI�^9� � U Ô}SoE9R[R;UJÓ7HJI¹LB�,LNHJH¯Õ > Ñ7I�UJM�FTR;I`ÔØF7HJ^7I�R[R�_`M[F 8
_`U\LNHJHJÎÄOhI�SoI�^TO7R�EG^�Í*EGM[ÏbUJ^7ÐZEGFh���[Ñ7I�UJM�S7M[I�_`U\R;I�_`EG^TOhU �[UJEG^TR
ENÔ�LNS7S7HJU\_�LB�[UJEG^ � Í�Ñ7U\_PÑ·UJ^·�[F7M[^TR	OhI�SoI�^TO7R	EG^!R[_`M[Fh�[UJ^7UJê�UJ^7Ð
HJI`ÖhU\_�LNH�S7M[EGSoI�M;�[UJI�R`ÕQH¿I�UJHJHJFTR?�[MPLB�[IDÑ7I�M[I�R;EGÒDIÉS7M[EGÓ7HJI�Ò R
I�^T_`EGF7^9�[I�M[I�O ÓbÎÉÐGI�^7I�MPLNH öbS7F7M[SoE9R;I,R?�[MPLB�[I�ÐGUJI�R
acbFbFdUe�e�f�g�hjilk�dnm�o�p�q�frpse�i�t#o�b`ilo�tld
Y�FTR?�[I?á?EBKhR;ÏbÎoì Rsu [ ]Bò ï!] ô�Càî [ ñ/C [ î[ó¿LN^TO ñ*E�ó`î[ñ`ï!EBðß×àY�FTR?�[I 8
á?EBKhR;ÏbÎ/Ú�ÜGÜ7Ú Þ Y�FTR?�[I?á?EBKhR;ÏbÎãßC*EGÐGF7MPLNI�K/Ú�ÜGÜG�9Ù	E�J´I�M«�[Ñ7I
EGS7SoEGM;�[F7^7U �?Î!�[EÐGI�^7I�MPLB�[IDKBLNM[UJEGFTR«UJ^9�[I�M[S7M[I`�PLB�[UJEG^TR¹Í�U �[Ñ 8
EGFh�,HJU\R?�[UJ^7ÐZ�[Ñ7I�Ò÷F7SUJ^!LDM[UJÐGU\OÉÍ�LrÎNÕ 4 Õ Ð7Õ � �[Ñ7IZLGOrá?I�_��[UJKGI
Z ]rô�C}_�LN^¾_`EGÒÆÓ7UJ^7I�Í�U �[Ñ^7EGF7^TR¹R;FT_PÑ¾LGRvC!w[í´ïJô�C}EGM x*E
E
y��[E
ÐGUJKGI¹UJ^9�[I�M[S7M[I`�PLB�[UJEG^TR�R;FT_PÑ!LGR¹ë LÄSoI�MPR;EG^�Í�Ñ7EÄ�?ÎbSoI�R�ÔàLGR?��ì �
EGM,ë LÆÓoEbEGÏÉÍ�Ñ7U\_PÑ·_�LN^·ÓoI�M[I�LGO{z9F7U\_PÏbHJÎoì Õ
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5 EBÍ*I�KGI�M � U �ÆU\R�^7EN�ÆSoE9R[R;UJÓ7HJIÄ�[E¾S7M[I�OhU\_��ZÍ�Ñ7U\_PÑ/M[EGHJI L
ÐGUJKGI�^���Í�UJHJH�LG_�_`I�R[R`Õ = ^t]7M[I�^T_PÑ � ��ì RDHJUJÏGI½ò ó`ðUC � î"][í´ï!GGó
_�LN^ LG_�_`I�R[R��[Ñ7I�R[LNÒDI¿M[EGHJI/LGR½ë ÔàLGR?��ìÄ×ØKbUJêNÕå�[I�HJU\_½M[EGHJIrÙ �
U ÔÄ�[Ñ7IÃ^7EGF7^øOhI�^7EN�[I�R¾L SoI�MPR;EG^��Ê�[Ñ7I ~ Y [ ð´ó G�]Gñ/C!wBò E
ò ó`ðUC¬ó��oî"][í´ï!GGó ÒDI�LN^TRÆI`Ö7LG_��[HJÎèë L¿R;HJEBÍ���ÔàLGR?�Z�?ÎbS7U\R?��ì ÕõC*Fh�
�[Ñ7I�R;I���ì R,OhED^7EN�,LG_�_`I�R[R*�[Ñ7I��[I�HJU\_,M[EGHJI«ENÔ�ò ï
	�î[ó�Õ��}ð¾ò ï
	�î[ó
ò ó`ðUC �oî"][í´ï!GGó·OhEbI�R ^7EN�·ÒDI�LN^Êë L/ÓoEbEGÏèÍ�Ñ7U\_PÑtU � �PLNÏGI�R L
HJEG^7Ð�BR;Ñ7EGM;�1�[UJÒDI,�[EÄM[I�LGO´ì Õ
> F7M[^7UJ^7Ð!^7EBÍÛ�[E¾KBLNM[UJEGFTR���ì RZÓoI�HJEG^7ÐGUJ^7Ð·�[E!�[Ñ7I·R[LNÒDI

Ó7M[E9LGOÆR;I�Ò LN^9�[U\_1_`H\LGR[R�×\�[I�ÒDSoEGMPLNH���ì RPÙ � Í�Ñ7U\_PÑÆÒDEhOhU ÔØÎ«�[Ñ7I
R[LNÒDI ~ ë ÓoEbEGÏoì � Í*I¹ÒÆFTR?��M[I�_`EGÐG^7UJê�I	�[ÑTLB���[Ñ7I�M[I«U\R*^7EÆEGÓ 8
KbUJEGFTR1Í�LrÎÆ�[EÆI`ÖhS7H\LNUJ^DÍ�Ñ7U\_PÑ M[EGHJI�R�I�LG_PÑ ENÔ.�[Ñ7I�R;I���ì R*Í�UJHJH
S7M[I`ÔØI�M[I�^9�[U\LNHJHJÎLG_�_`I�R[R`Õ��}ðèò ï
	�î[ó·ò ó`ðUC*OhEbI�RZ^7EN�ÆÒDI�LN^èë L
ÓoEbEGÏ�Í�Ñ7U\_PÑ!U �,�PLNÏGI�R,L HJEG^7ÐÄ�[UJÒDI��[EÉM[I�LGO´ì � Ó7Fh�Zë L ÓoEbEGÏ
Í�Ñ7E9R;IÄS7HJEN��S7M[Eh_`I�I�O7R�LB��L�R;HJEBÍøSTLG_`INì Õ 6 E � �[Ñ7I R;EGM;�«M[I 8
z9F7UJM[I�O�ÓbÎ/ò ó`ðUC �oî"][í´ï!GGó«U\R	^7E·HJEG^7ÐGI�M �������à�����������´� UJ^!�[Ñ7U\R
_�LGR;I��1�[Ñ7I � U\R�S7M[I�OhU\_�LB�[I�O·ENÔ#�[Ñ7I�ÓoEbEGÏ�_`EG^9�[I�^9��Õ = ^�ÔàLG_��
�[Ñ7I�M[EGHJI¹Í�Ñ7U\_PÑÉU\R�LG_�_`I�R[R;I�OÉOhI�SoI�^TO7R�EG^É�[Ñ7I ~ Õ
H¿I�Í*EGF7H\O�I`ÖhSoI�_���î"][í´ï!GGó,×¬ë z9F7U\_PÏoì � ë ÔàLGR?��ì Ù.�[E�LG_�_`I�R[R.�[Ñ7I

R[LNÒDI	M[EGHJI9×àRPÙ�LGR,ò ó`ðUCoÍ�Ñ7I�^ÉFTR;I�O Í�U �[ÑD�[Ñ7I«R[LNÒDI,^7EGF7^ Þ UJ^
I�J´I�_�� � �[Ñ7I�Î¾ÓoEN�[Ñ/ÒDEhOhU ÔØÎ��[Ñ7I ÓoEbEGÏ½_`EG^9�[I�^9��Õ 5 EBÍ*I�KGI�M �
[ ð¾ò ï
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_`EGÒDSTLB�[UJÓ7HJINÕ > ÑbFTR � ×à�9Ù*U\R�LG_�_`I�Sh�PLNÓ7HJI �
×à�9Ù : IZHJUJKbM[I«I�R?�,�[M��I�R	HJEGF7MPO � Ò LNU\R�UJH}I�R?�¹M[U\_PÑ7I�O´ì I�^TR;I�U 8

ÐG^7I�ÒDI�^9�PR
ë > Ñ7U\R.ÓoEbEGÏ�U\R.KGI�M[Î«Ñ7I�LrKbÎ � Ó7Fh��U �.ÔØF7HJHbENÔTUJ^9�[I�M[I�R?�[UJ^7Ð
U\OhI�LGR`ì

Ó7Fh�	^7EN�
×ØAbÙ�� < LÄ_`EG^TR?�[M[FT_��[UJEG^ÉI�R?���[M��I�R�Ó7UJI�^�R;U �[F��I�I�� �����! #"%$�&('¯Õ

4 HJHJI)� *,+-*/.#�('3LÄI�F·HJUJI�FÉH¯ì LN^7^��I�I¹OhI�M[^7U0�I�M[INÕ
ë > Ñ7I _`EG^TR?�[M[FT_��[UJEG^¾U\R«UJ^¿L�KGI�M[Î^7U\_`IÄHJEh_�LB�[UJEG^(Õ = �
�[EbEGÏ S7H\LG_`I¹H\LGR?��ÎGI�LNM�ì

×¯@GÙ�� < I¾M[I�STLGR1� �����! #"%$�&('¹I�R?��SoE9Rh�IR;F7M·H\L¿�PLNÓ7HJINÕ = H
� *,+-*/.#�('3LNF7MPLÆHJUJI�FÉO7LN^TR�F7^7I«Ñ7I�F7M[I
ë > Ñ7IÄÒDI�LNH#U\R¹EG^¾�[Ñ7IÄ�PLNÓ7HJINÕ = ��Í�UJHJH.�PLNÏGIÆS7H\LG_`IÆUJ^
EG^7I«Ñ7EGF7M�ì

' I`� � R;EGÒDI�S7M[I�OhU\_�LB�[I�R�R;FT_PÑDLGRWGBïJô¯í Erô�ó`î	×¬ë �[EZLNM[MPLN^7ÐGINì Ù3M[I 8
KGI�LNH,LÃ_`EGÒDS7HJI`Ö�R;EGM;�DÔØEGM �[Ñ7I^7EGF7^ � ^TLNÒDI�HJÎ63 �h�(G 5 ��H
� �h�r�B����2�� 3 ���´� � Í�Ñ7U\_PÑ½R;ÒDEbEN�[Ñ7I�R¹�[Ñ7I R;EGM;�«�[MPLN^TR;U �[UJEG^
ÓoI`�?Í*I�I�^ÛEN�[Ñ7I�M[Í�U\R;I�UJ^T_`EGÒDSTLB�[UJÓ7HJI¿ÒDI�ÒÆÓoI�MPR¾ENÔ�L ~ Y 8
S7M[EG^7EGF7^·STLNUJM�Õ
×àX9Ù�$ < I M[I�STLGR�I�R?�ÆOhU\R;SoE9Rh�IDR;F7MZH\L·�PLNÓ7HJINÕ = H*LNF7MPL�HJUJI�F

O7LN^TR�F7^�Ñ7I�F7M[I
ë > Ñ7I�ÒDI�LNH3U\R	LNM[MPLN^7ÐGI�OÉEG^��[Ñ7I��PLNÓ7HJINÕ = �¹Í�UJHJH´�PLNÏGI
S7H\LG_`I¹UJ^·EG^7I«Ñ7EGF7M�ì

×àX9Ù�U\R1ÒÆFT_PÑ ÓoI`�;�[I�M*�[ÑTLN^½×¯@GÙPÕ > Ñ7U\R1U\R1EG^7HJÎÄSoE9R[R;UJÓ7HJI	Í�U �[Ñ
_`I�M;�PLNUJ^ ^7EGF7^TR � INÕ Ð7Õ�Í�U �[Ñ½î[ó¬í ]rô�Ó7Fh�	^7EN�Zñ*EBð7ô�Càî [ ñ/Càï!EBð��

× V Ù3� < L�_`EG^TR?�[M[FT_��[UJEG^ÄI�R?�*OhU\R;SoE9Rh�I�I	R;F7M1H\L�_`EGHJHJUJ^7INÕ 4 HJHJI
LÆI�F·HJUJI�FÉH¯ì LN^7^��I�I«OhI�M[^7U0�I�M[INÕ

= ^Æ�[Ñ7U\R�_�LGR;I�LNÐ9LNUJ^ � L«ÐGI�^7I�MPLNHhM[I�ÐGF7H\LNM[U �?Î¹EG^DR;EGM;�1_`EGÒDSTLB� 8
UJÓ7UJHJU �?ÎZU\R�OhI`ÔØI�LB�[I�OÉÓbÎÉOhI`�PLNUJHJI�ODHJI`ÖhU\_�LNHoÓoI�ÑTLrKbUJEGF7M � Í�Ñ7E9R;I
OhI�R[_`M[UJSh�[UJEG^,M[I
z9F7UJM[I�RT�[ÑTLB�}R;Ò LNHJHB_`H\LGR[R;I�R´ENÔbU �[I�Ò R�×Ø^7EN�7á?FTR?�
Ó7M[E9LGOÉR;EGM;�?öbÓTLGR;I�OÉ_`H\LGR[R;I�RPÙ�ÓoI«�PLNÏGI�^·UJ^9�[EDLG_�_`EGF7^9��Õ

4 X,+65�+3u,+(|T%#x P[|T%�NÛ+87¿z�|#9;:¾+8<�Ìh+3u¹{	+.{û-9z�|7Ì7-
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H¿IZ�[M[I�LB�«HJI`ÖhU\_�LNH.R?�[M[FT_��[F7M[I�R¹LGR¹EGÓhá?I�_��PRÆ×ØUJ^�[Ñ7IDR;I�^TR;IZENÔ
EGÓhá?I�_��?öbEGM[UJI�^9�[I�O«H\LN^7ÐGFTLNÐGI�RPÙ(EG^ÆÍ�Ñ7U\_PÑÆEGSoI�MPLB�[UJEG^TR}_�LN^ÆÓoI
SoI�M;ÔØEGM[ÒDI�O´Õ > Ñ7U\R�M[I
z9F7UJM[I�R��?Í*E ÓTLGR;U\_«I`Öb�[I�^TR;UJEG^TR��[E·_`F7M 8
M[I�^9��ÔØI�LB�[F7M[I�R?�[M[FT_��[F7M[I�R�M[I�S7M[I�R;I�^9�PLB�[UJEG^TR`Õ
× � Ù H¿I�ÒÆFTR?�ÐGUJKGI¿UJ^9�[I�M[^TLNHZR?�[M[FT_��[F7M[I/�[EõEGF7M¾EGÓhá?I�_��PR
×ØINÕ Ð7Õ z9FTLNHJU\LÆR?�[M[FT_��[F7M[IrÙ � LGR	LNHJH3ÐGI�^7I�MPLNH(S7F7M[SoE9R;I?>�QÀÔØEGM 8
Ò LNHJU\R;Ò R´OhEÄ×à_�Ô�Õ�× ~ I�ÓoI�H(Ú�ÜGÜGW9Ù;ÙPÕ�H¿I�R?�PLNM;�.ÔØM[EGÒøR?�PLN^TO7LNMPO
5 Y 67ç OhI�R[_`M[UJSh�[UJEG^TR�× : LNM[SoI�^9�[I�MZÚ�ÜGÜ � Ù�LNF7ÐGÒDI�^9�[I�O�Í�U �[Ñ
M[I�HJI�KBLN^9��R;I�Ò LN^9�[U\_*UJ^TOhU\_�LB�[UJEG^TR � LN^TO L�^7EN�[UJEG^ÄENÔ.R;EGM;�?öhLGR�ö
OhU\R?�[M[UJÓ7Fh�[UJEG^(Õ
]7EGM ~ ì R(@ � Í*IDSoE9R;U �«�?Í*E!^7I�Í LB�;�[M[UJÓ7Fh�[I�R?ACB�DFE%GFBÄLN^TO

BHACB�DFE%GFBrÕ > Ñ7I�ÎÄ_`EG^9�PLNUJ^ÆUJ^hÔØEGM[Ò LB�[UJEG^ZLNÓoEGFh���[Ñ7I ~ ì R�OhU\R 8
�[M[UJÓ7Fh�[UJEG^ � U¯Õ INÕ	�[Ñ7IÆR;I`�¹ENÔ1_`EG^TR?�[M[FT_��[UJEG^TR�UJ^!Í�Ñ7U\_PÑ!U �¹_�LN^
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H\LNÓoI�H � _�LNHJHJI�O Grô/EBî�C � ÔØEGMIGBïJô�Càî�ï!x [ Càï!EBð ]Bò¹ô/EBî�CØÕ 4 Õ Ð7Õø�[Ñ7I
O7R;EGM;� �������´��J LNÓ7Ó7M[I�KbU\LB�[I�R LÃ_`EG^Bá?F7^T_��[UJEG^tENÔ�_`EG^TR?�[M[FT_ 8
�[UJEG^TR#Í�Ñ7I�M[I	L ~ YÃ_�LN^ÄÓoI��[Ñ7I¹_`EGÒDS7HJI�ÒDI�^9�}ENÔ3R;EGÒDI*�[I�Ò 8
SoEGMPLNHbS7M[I�SoE9R;U �[UJEG^TR � EGM}�[Ñ7I�R;F7Óhá?I�_���ENÔ-]�	�EBï\î	ò ïàó [ ×¬ë �[E¹�PLNÏGI
S7H\LG_`INì ÙPÕ ~ Y�ì R�R;FT_PÑÊLGR¾ò óQCàî[ó B x`ò ó B ó`ðUC GGóQC¬ó`î�î[ó¾×¬ë �[Ñ7I
I�LNM;�[Ñ z9FTLNÏGINì Ù(EGM�ò ]Æñ4?ó`îF?ó B EBðTïàó�×¬ë �[Ñ7I	_`I�M[I�ÒDEG^bÎoì Ù3LNM[I�_`H\LGR 8
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U �}�[ÑTLB��U\R B\[ ò CàïJô/EBî�C¬ó*GrÕ 4 Õ Ð7Õ.�[Ñ7I ~ ò ï
	�î[ó�×¬ë ÓoEbEGÏoì Ù3U\RF3 �h�(G
5 ��H LN^TO ���>9 5 G 5 ��H �.UJ^9�[F7U �[UJKGI�HJÎ � U �#_�LN^ÆOhI�^7EN�[I�L	Ò LB�[I�M[U\LNH
EGÓhá?I�_��	LGR�Í*I�HJH3LGR�LN^·UJ^hÔØEGM[Ò LB�[UJEG^TLNHTR?�[M[FT_��[F7M[INÕ
> Ñ7IÆKBLNHJF7IZENÔ ACB�DFE%GFB�I`ÖhS7M[I�R[R;I�R��[Ñ7IÆUJ^9�[M[UJ^TR;U\_�R;EGM;�[UJ^7Ð

ENÔ¹�[Ñ7I ~ Õ 6 E � U � M[I�Ò LNUJ^TRZF7^T_PÑTLN^7ÐGI�O�UJ^��[Ñ7I_`EGF7MPR;I�ENÔ
F7^7U @o_�LB�[UJEG^(Õ > Ñ7IZKBLNHJF7I�ENÔQBHACB�DFE%GFB ×�ô�ó`ò óPñ/Càï!EBð ]BòoO7R;EGM;�PRPÙ
U\R1UJ^7U �[U\LNHJHJÎ«�[Ñ7I�R[LNÒDI,LGR��[ÑTLB��ENÔ�ACB�DFE%GFB � Ó7Fh��U\R1F7S´O7LB�[I�O
�[EÄ_`EGÒDS7HJÎÆÍ�U �[Ñ �[Ñ7I«R;I�HJI�_��[UJEG^TLNHTM[I�R?�[M[U\_��[UJEG^TR�ENÔ3�[Ñ7I¹KGI�M[Ó(Õ
]7EGM�UJ^TR?�PLN^T_`I � �[Ñ7I�KGI�M[Ó�í Erô�ó`î�×¬ë �[E«S7Fh��ì Ù#M[I
z9F7UJM[I�R.U �PR#_`EGÒ 8
S7HJI�ÒDI�^9���[EDÓoI�ENÔ�R;EGM;� 3 �h�(G 5 ��H Õ > Ñ7I ~ î[ó¬í ]rô�×¬ë ÒDI�LNH¯ì Ù
ÑTLGR*LZO7R;EGM;��ÔØEGM[ÒÆF7H\L�3 �h�(G 5 ��H � �������´� � LN^TO03 �h�(G 5 ��H
LN^TO �������´� LNM[I UJ^T_`EGÒDSTLB�[UJÓ7HJINÕ 6 E � UJ^/�[Ñ7I /¹Y í Erô�ó`îÉò ó
î[ó¬í ]rô � �[Ñ7I�KBLNHJF7I¹ÔØEGM�BHACB�DFE%GFB¹Í�UJHJH´_PÑTLN^7ÐGI¹�[E 3 �h�(G 5 ��H Õ
= ^ 5 Y 67çZ� UJ^hÔØEGM[Ò LB�[UJEG^«LNÓoEGFh�#�[Ñ7I�LNM[ÐGF7ÒDI�^9�PR3ENÔoL,HJI`ÖhU\_�LNH
U �[I�Ò UJ^½L�_`EG^TR?�[M[FT_��[UJEG^¾LNM[IÆM[I�ÐGU\R?�[I�M[I�O!UJ^¿L·R;SoI�_`U\LNH#HJU\R?� �
�[Ñ7IKBLNHJF7I!ENÔ«�[Ñ7I��FE����8B·ÔØI�LB�[F7M[I � Í�Ñ7E9R;I!ÒDI�ÒÆÓoI�MPRDLNM[I
�[Ñ7I·KBLNHJF7I�RZENÔ	�[Ñ7I B	��
�B��� ÔØI�LB�[F7M[I�RZUJ^/�[Ñ7I!LNM[ÐGF7ÒDI�^9�PR`Õ
ACB�DFE%GFB�LN^TO BHACB�DFE%GFB�LNM[I�HJEh_�LB�[I�OÃUJ^��[Ñ7IB	��
�B��� � UJ^
EGMPOhI�M·�[Eè�PLNÏGI/LGOhKBLN^9�PLNÐGI¾ENÔÆ�[Ñ7I/R?�PLN^TO7LNMPOÊF7^7U @o_�LB�[UJEG^
S7M[Eh_`I�R[R�ENÔ 5 Y 67ç Õ�Q!EGM[I�S7M[I�_`U\R;I�HJÎ � Í*I�Í�UJHJH3LGR[R;F7ÒDI,�[ÑTLB�
ACB�DFE%GFBDLN^TO BHACB�DFE%GFB LNM[IDÑ7I�LGO½ÔØI�LB�[F7M[I�R Þ �[Ñ7U\R�Í�UJHJH�I�^ 8
R;F7M[I¹�[ÑTLB���[Ñ7I�Î·LNM[I¹S7M[EGSTLNÐ9LB�[I�OD�[EÄ�[Ñ7I�UJM�S7M[ENá?I�_��[UJEG^TR`Õ
× � Ù\H¿I!S7M[EBKbU\OhI·ÒDI�R[R[LNÐGI�RÄLN^TOèÒDI`�[Ñ7EhO7RÄÍ�Ñ7U\_PÑ _`M[I�LB�[I
^7I�Í UJ^hÔØEGM[Ò LB�[UJEG^¾R?�PLB�[I�R`Õ = ^/I�R[R;I�^T_`I � Í*IÉLNS7S7HJÎ¾_`I�M;�PLNUJ^
EGSoI�MPLB�[UJEG^TR � I�_PÑ7EGUJ^7Ð � UJ^ L�F7^7U @o_�LB�[UJEG^böbÓTLGR;I�O�ÔØMPLNÒDI�Í*EGM[Ï �
�[Ñ7E9R;I1FTR;FTLNHJHJÎ,OhI�@T^7I�O�UJ^«�[Ñ7I�_`EG^9�[I`Öb�}ENÔ7M[I�_`EGMPO«R;I�Ò LN^9�[U\_�R
× : LNMPOhI�HJHJU9ã Q!U �P_PÑ7I�HJHoÚ�ÜGÜ7ÚrÙPÕ > ÎbS7U\_�LNHJHJÎ � �[Ñ7I�R;I�EGSoI�MPLB�[UJEG^TR
F7S´O7LB�[I·R;EGÒDIÄÐGUJKGI�^/OhI�R[_`M[UJSh�[UJEG^½LN^TO¿M[I`�[F7M[^¿�[Ñ7IÉM[I�R;F7H ��Õ
< I`ÖhU\_�LNH�U �[I�Ò R _�LN^ ENÔ�_`EGF7MPR;I_�LNM[M[ÎÃÍ�U �[Ñ �[Ñ7I�Ò R;I�KGI�MPLNH
UJ^9�[I�M[S7M[I`�PLB�[UJEG^ EGSoI�MPLB�[UJEG^TR`Õ
> Ñ7I�M[IDLNM[IZ�[Ñ7M[I�IDM[I�LGR;EG^TR	�[E�S7M[I`ÔØI�M�ÒDI`�[Ñ7EhO7R¹�[E!R?�PLN^ 8

O7LNMPO«�?ÎbSoI�O�F7^7U @o_�LB�[UJEG^(Õ1×ØUØÙ}ü,^7I�LrKGEGU\O7Ro�[E¹SoE9R;U �}LGR.Ò LN^bÎ
HJI`ÖhU\_�LNH7I�^9�[M[UJI�R�LGR��[Ñ7I�M[I¹LNM[I,OhU\R?�[UJ^T_��*R;I�Ò LN^9�[U\_�ÓoI�ÑTLrKbUJEGF7M
ÔØEGM	LN^�U �[I�Ò�Õ,×ØUJUØÙ��,Îb^TLNÒDU\_¹I�J´I�_��PR � R;FT_PÑ!LGR�EG^böbHJUJ^7I,ÐGI�^ 8
I�MPLB�[UJEG^ EGMÉÒDEhOhU @o_�LB�[UJEG^ � LNM[ISoE9R[R;UJÓ7HJINÕ ×ØUJUJUØÙ : Ñ7I�_PÏbUJ^7Ð
�[Ñ7I,S7M[I�R;I�^T_`I	ENÔ3LN^ LB�;�[M[UJÓ7Fh�[I	UJ^ L�OhI�R[_`M[UJSh�[UJEG^ÆÍ�UJHJH7M[I�R;F7H �
UJ^/LGO7OhUJ^7Ð·U ���[E��[Ñ7IÉOhI�R[_`M[UJSh�[UJEG^UJ^/L�F7^7U @o_�LB�[UJEG^böbÓTLGR;I�O
ÔØMPLNÒDI�Í*EGM[Ï � Ó7Fh�#�[Ñ7U\R.U\R}_`HJI�LNM[HJÎ,F7^bÍ�LN^9�[I�O�UJ^ZR;EGÒDI�R}_�LGR;I�R`Õ
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