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ÛJHUT$K�>IEaCQ@BK�HLáS`hKxÚ�ÛJZÃÜLK�MÁãIâ��Z�ÛBÙ$ÛJÙQK)ñ$T$K�>IEaCF@JKIP�Z�ÛÆZÃE�>IEJEJCQT$K�[#ÛBÙF>�Û�ÛBÙQK/CFEJKN@^ZÃE�Þ»>LÚ6ZÃXQß�>�Û{>�@BßLK6Û^EJK�>L@BÚ{Ù#ÛB>IEaA
Þ¤@JHIT >U[Q>�ÛB>LáF>LEJKh< Þ¤HL@�>LXîZÁTU>LßLK1s:á�KNMÃHLXFßLZÃXQß$ÛJH;ÚNMÃ>IEJEY@¬E#<]â*é~K6Þ¤HI@JK�ÛBÙQK�Ú6HI@J@BK�Ú6Û
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JZÃ[SKx>�M�EJÚN@JK�KNXQK�@��FPI>#Ú6HLT$ÝQCQÛJKN@
ÝQ@JHIßL@{>�T à ÙQZÃÚ{Ù EaZÃT�CQMO>�ÛBK�E�ÛJÙQKÌÙDCQTU>�XôC*EaK�@�áDã K6ïQ>�T$ZÃXQZÁXFß?ÛJÙFK;HLCQÛJÝQCSÛ$H�Þ ÛBÙQKÌ@JKNå
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T&HI@JK][SK6Û{>�ZÃMÁKx[ô[SK�EBÚ6@BZÃÝSÛJZÃHLX HLÞ ÛJÙQK	EaãSEaÛJK�T Ú�>�Xôá�K:Þ¤HICQXF[ ZÃXóHICQ@�ÝQ@BKNÜDZÃHLCFE�ÝF>�Ý�KN@{E�P
KLâ ßFâ'� êFP.�����ªâ�Ø5ÙFKW�^ZÃÚxYF_�= ÙQHIT&K&ÝF>LßLK�ZÃXFÚNMÁCF[QZÁXQß	>:à~HL@BADZÁXFß;[SKNT$HIXFEhÛB@B>�ÛJZÃHLX?HLÞ�ÛJÙFK
EaãSEaÛJKNT ZÃE MÃHSÚN>�ÛJK�[Ì>�ÛKû�§n§ùJDü ýTýjþ/þ/þCÿ��}MÚ�}ÿ¦û���§Áÿ �Dý[J6M��N�}O��#â
í-] < � � a · aem v
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�
Ø5ÙQK�ZÃT$>LßLK�ZÃXF[SKNïDZÃXQß/T$KNÛJÙQHS[-CFEJK�[�ZÃX1��ZOÚ�Y*_�=ÍZOE2á*>LEJK�[�HLX�ÛBÙQKÆYDK�M�Þ åa_�@BßI>�XFZÁä�ZÁXQß =?>LÝ
è�YF_�=÷ìò� ÝQ�ªâDØ5ÙFK�YF_�= [SK6ùFXFK�E5>�X:K�MÃ>IEhÛBZÃÚ�XQKNÛ~HLÞ2Ý*HIZÁXpÛBEÆÛBÙF>�Û >�@BK/ùQÛJÛJKx[UÛJH#ÛJÙFK�ZÃXQÝQCSÛ
EaÝF>IÚ6KIâpêªÛ/Ú�>�X:ÛBÙDCFE5á*K�CFEJK�[:ÛJH$ÜDZÃEJCF>LMÁZÃäNK�T�CQMÁÛJZO[SZÃT$KNXFEJZÁHIXF>�Mµ[Q>�ÛB>FPpC*EaCF>LMÁMÃã:HIX]>�ÛhàÆHLå
[SZÁT$K�XFEaZÃHLX*>�M�ßL@BZÃ[2âQØ5ÙQK�YF_�= ÚNHLXFEJZÃEaÛBE~HLÞ%>&@JK�ßLCQMO>�@~ßL@BZO[:H�Þ%XQKNCF@JHIXFE~à ÙQKN@BK�>&T$HS[SKNM
ÜLK�Ú6ÛJHI@~ZOE/>IEJEJHSÚ6ZO>�ÛJKx[:à ZÁÛJÙ	K�>IÚ{Ù;TU>�Ý	CQXFZ�ÛxâFØ5ÙQK-TU>�Ý	>�ÛJÛJKNT$ÝSÛ{E5ÛJH$@BKNÝQ@BK�EJKNXpÛ >�MÃMµÛJÙFK
>�Ü�>LZÁMO>�áFMÁK5HLá*EaK�@JÜ�>�ÛBZÁHIXFE
à ZÁÛJÙUHLÝQÛJZÃT$>LMF>LÚ�Ú6CQ@{>LÚNã�CFEJZÁXFß�>�@JKxEhÛB@JZOÚ�ÛBK�[$EaKNÛ�H�Þ�T$HD[QKNMOENâpø~Û
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ghvw��q�¼ dp��c�za�I¾Wm�c�n�oprIvwgh��c6fhq �j�pe�¿�r&e�r#gh�Iq~�wqBkÃg��D�
�pq~fhqB�jop�Âghvwrp��zBexr���ex�w��q{s#m�c�nI��cNfhq �j�Ie�¿�r
e�r&gh�pqÆfhv�����g��

ÛJÙQK/EB>�T$KÆÛJZÃT&KIP�ÛJÙFK T&HS[SK�MÃE
á�K�ÚNHLT$K5HL@{[SKN@BK�[�HLX�ÛJÙQK ßI@JZO[#EJH�ÛJÙF>�Û�EJZÃT&ZÃMO>�@�T$HS[SKNMOE�>�@BK
Ú6MÃHIEJK�>�XF[î[SZOEBEaZÃT$ZÁMO>�@/T$HS[SK�MÃE/Þ»>�@/Þ¤@BHLT K�>IÚ{ÙîH�ÛJÙFKN@xâFØ5ÙQKH�^ZÃÚxYF_�= @JKNÛJ@BZÁK�Ü�>LM2T$K6ÛBÙQHS[
ÚN>�XÌá�K�[SK�EBÚ6@BZÁá�K�[	>IE >$Y*_�=	åuá*>LEJK�[:ZÃT$ÝQMÃKNT$KNXpÛB>�ÛJZÃHLX	H�Þ
@BKNMÃKNÜ�>�XFÚNK�Þ¤K�K�[Sá*>LÚ{A�â

êjX#HI@B[SK�@(ÛBH->LÚ{ÙQZÃKNÜIKÆ>�ÙQZÁK�@B>L@BÚ{ÙFZÃÚ�>�Mp@JK�ÝQ@JKxEaK�XpÛB>�ÛBZÁHIX�H�Þ*ÛJÙQK5ZÃTU>�ßLK5[Q>�ÛB>�á*>LEJK~>LXF[-ÛBH
>�MÃMÁK�ÜpZO>�ÛBK�ÛJÙQK�ÚNHLT$ÝQCSÛ{>�ÛJZÃHLX*>�M2Ú6HIT$ÝQMÁKNïSZ�Ûhã:HLÞ%MO>�@BßLK-YF_�=?E�PQà~K�CFEaK�>$EJÝ*KxÚ6ZO>�MµÞ¤HI@JT H�Þ
ÛJÙQK$YF_�= XF>LT&K�MÁã]ÛJÙFK#ØW@JK�K#YpÛJ@BCFÚ6ÛJCQ@BK�[÷YSKNMÁÞ åh_�@BßI>LXQZÁä�ZÁXFß:=?>�Ýóè�Ø/YpåhYF_�=÷ì�� ���ªâ�Ø5ÙFK
Ø/YpåjY*_�=ÍZOE2C*EaKx[�ÛBH/@BKNÝQ@BK�EJKNXpÛ�ÛJÙQKÆ[Q>�Û{>�áF>IEaK
ZÃX�EaK�ÜLKN@{>�M�ÙFZÁK�@B>L@BÚ{ÙQZOÚN>LM�ÛhàÆHLåª[QZÁT$KNX*EaZÃHLXF>LM
MÃ>�ÛaÛJZOÚ6KxE^HLÞ(XQK�CQ@JHIXFE�âI\^>IÚ{Ù$Þ¤K�>�ÛJCQ@BK�ZOE~CFEaKx[:EJKNÝF>L@B>�ÛJKNMÃã#ÛJH�ÛB@B>LZÁX]>�Ú6HI@J@BK�EJÝ�HLXF[SZÃXQß�Ø/Ypå
YF_�= EaÛJ@BCFÚ6ÛJCQ@BKLâ�ø�E%ÛJÙQK/YF_�= HL@BßI>LXQZÁä�K�E%EaZÃT$ZÁMO>�@%Þ¤Kx>�ÛJCF@JK5ÜLKxÚ�ÛBHL@{EWZÃX&XQK�>L@JáDã-XQK�CQ@JHIXFE�P
ÛJÙQK�@BK�EJCQM�ÛBZÁXFß�TU>�ÝÌÚ6HLXpÛ{>�ZÃXFEÆ>#@BKNÝQ@BK�EJKNXpÛB>�ÛJZÃHLXUHLÞ(ÛJÙFK�[Q>�ÛB>LáF>LEJK�à ZÁÛJÙ	EaZÃT$ZÁMO>�@~ZÃT$>LßLKxE
>LÚNÚNHL@{[SZÃXQß�ÛJH�ÛJÙQK�ßLZÃÜLKNX$Þ¤Kx>�ÛBCQ@JK�MÁHSÚ�>�ÛJKx[$XQK�>L@^Kx>LÚ{Ù:HLÛJÙQK�@�âpØ5ÙQK/ÛB@JK�K�EhÛB@JC*Ú�ÛJCF@JK�H�ÞµÛJÙFK
Ø/YpåjY*_�= PDHLXUÛBÙQK�HLÛJÙQK�@5ÙF>�XF[2PpÝF@JH�ÜDZO[SK�EÆEaK�ÜLKN@{>�M*TU>�Ý;MÃKNÜIKNMOE�Þ¤HI@JT$ZÃXQß#>&EJK6Û5H�ÞWYF_�=?E
à Z�ÛBÙ	[QZ�æ�KN@BKNXpÛ/@BK�EJHLMÃCSÛJZÃHLXFE�â

í-]¥\ � µ�k � a��uð�aUb�q-lP¶ �
êjX ÛJÙQK]á*K�ßLZÃXQXQZÃXQß?HLÞ >÷XQKNà öpCQK�@JãIP2ÛJÙFK]EJãDEaÛJK�T ÝF@JKxEaK�XIÛ{E-ÛBÙQK;CFEJKN@�ÛJÙQK;ùF@BEaÛ&EJK6Û#H�Þ
@JKNÞ¤KN@BKNXFÚNK ZÁTU>�ßIK�E
à ÙQZOÚ{ÙU>�@BK CQXQZÁÞ¤HL@BT$MÁã#ÝQZÃÚ{AIK�[#Þ¤@BHLTÅÛBÙQK ÛBHLÝUMÃKNÜLK�MÃE
HLÞ�ÛJÙQK�Ø/YDåjYF_�=÷E
ZÁX]CFEaKIâpØ5ÙFK�CFEJKN@ÆÛJÙFKNX]EJKNMÃK�Ú6ÛBE^ÛJÙQK�EJCQáFEJK6Û5H�Þ(ZÃTU>�ßLKxE�à ÙQZOÚ{Ù;TU>�ÛBÚ{Ù:ÙQK�@ÆKNïSÝ*KxÚ�ÛB>�ÛJZÃHLXFE
á*KxEhÛ�>LXF[:ÛBHUEaHIT&K-[SK�ßL@BKNK�H�Þ%@JK�MÁK�Ü�>�XFÚNK�ùFÛ~ÛBHUÙQKN@ ÝFCQ@JÝ�HIEJK�E�â3ø�CQKN@Bã:ZÃT$ÝQ@JH�ÜIKNT$KNXpÛ5ZÃE
>LÚ{ÙQZÃKNÜIK�[U>LE�ÛJÙQK�EaãSEaÛJK�TÍMÃK�>L@JXFE�ÛJÙQK�CFEJKN@�ú E^ÝQ@JKNÞ¤KN@BKNXFÚNK�E�Þ¤@JHIT ÛBÙQK�EJKNMÃK�Ú6ÛJZÃHLXFE^TU>L[SK/HIX
ÛJÙQK-ÝQ@BKNÜDZÃHLCFE~@BHLCQX*[QENâ



Ø5ÙQK-EaãSEaÛJKNT TU>L@JASEÆÛJÙQK�ZÃTU>�ßLKxE5EaK�MÁKxÚ�ÛJKx[;áDã$ÛBÙQK-CFEJKN@5à Z�ÛBÙÌ>&Ý�HIEJZ�ÛBZÁÜIK�Ü�>LMÁCQK->LXF[
ÛJÙQKûXQHLXSåjEJKNMÃK�Ú�ÛBK�[ ZÃTU>�ßLKxE:à ZÁÛJÙÊ> XQKNßp>�ÛBZÁÜIK?Ü�>�MÃCQK÷ZÃX ZÁÛBE]ZÁXpÛJK�@JX*>�M�[F>�ÛB>óEhÛB@JCFÚ6ÛJCQ@BKLâ
Ø5ÙQK�EJK-Ü�>�MÃCQK�E/>L@JK�ÛBÙQKNXîEJCQT$T$K�[	CQÝîZÃX	ÛJÙQK�ZÁ@�á*KxEhÛJåuTU>�Û{Ú{ÙQZÃXQß;YF_�= CQXQZÁÛBE�ZÁX	K�>IÚ{Ù	H�Þ
ÛJÙQK�Ø/YDåjYF_�= TU>LÝFENâI\^>LÚ{Ù:YF_�= MÃKNÜIKNMFZOE
ÛBÙQKNXUÛB@JKx>�ÛBK�[$>LE�>�Ûhà~H�åj[SZÃT$KNXFEJZÁHIXF>�MFT$>�ÛJ@BZ�ï
Þ¤HL@BT&Kx[$H�Þ2Ü�>�MÃCQKxE^[SKxEJÚN@JZÃáQZÃXQß-ÛJÙFK/CFEJKN@�ú E^@JKxEaÝ�HLXFEJK�E�ÛJH�ÛBÙQK�ÚNHLXpÛJK�XpÛBE�HLÞµÛJÙQK�T$>LÝUCQXQZÁÛ�â;WZÃXF>LMÁMÃãLP�ÛBÙQK?TU>�Ý TU>�ÛB@JZOÚ6KxE:>�@BK	MÁH�à5åªÝF>IEJE&ùFMÁÛJK�@JKx[Çà Z�ÛBÙ EaãDT$T$K6ÛJ@BZOÚN>�M�Ú6HLXDÜIHLMÃCSÛJZÃHLX
T$>IEaASE-ZÃX HL@{[SK�@�ÛJH÷EJÝQ@BK�>L[ûÛBÙQK:CFEJKN@�ú E�@JKxEaÝ�HLXFEJK�E-ÛJH	ÛJÙFK:XQKNZÃßLÙDá�HL@BZÁXFßîCQXQZÁÛBE�à ÙFZÃÚ{Ù2P
ápã	ÝQ@BK�EJCQT$ÝSÛBZÁHIX2PµÚ6HLXpÛ{>�ZÃX?ZÁTU>LßLK�E�ÛJÙ*>�Û->�@BK-ÛJH	EaHIT$K�K6ïDÛBKNXpÛ�EJZÃT&ZÃMO>�@�ÛJH]ÛJÙQK&ÝQ@BK�EJKNXpÛ
HLXQKxENâ�YpÛB>L@aÛBZÁXQß$Þ¤@BHLT ÛJÙFK&YF_�= CQXFZ�Û�Ù*>�ÜpZÃXQßUÛBÙQK�MO>�@BßLKxEhÛ�ÚNHLXDÜLHIMÁÜIK�[]@JKxEaÝ�HLXFEJK-Ü�>�MÃCQKLP��ZOÚ�YF_�= @BK6ÛB@JZÃKNÜIK�E/Þ¤@JHIT ÛBÙQK$[Q>�Û{>�áF>IEaK�ÛJÙQK&ZÁTU>LßLK�à ÙFHIEJK�Þ¤K�>�ÛJCQ@BK�ÜIK�Ú6ÛJHL@�ZÃE�XQKx>�@BK�EaÛ
ÛJH&ÛJÙQK�à~KNZÃßLÙpÛ5ÜLK�Ú6ÛJHI@~ZÃX]ÛJÙF>�Û5CFXQZ�ÛxâQêªÞ(ÛBÙF>�Û ZÃTU>�ßLK�ÙF>IEÆXFH�Û á*K�KNXîEJÙQH�à X:ÛBH�ÛBÙQK-CFEJKN@xP
Z�Û/ZOE TU>�@BALKx[UÛJHUá�K�EJÙQH�à X;HIX]ÛBÙQK-XQKNïpÛ/@BHLCFXF[µâQØ5ÙQZOE5ÝQ@BHDÚNK�EBE5ZÃE ÚNHLXpÛJZÃXDCQK�[]à ZÁÛJÙ	ÛJÙFK
EaKxÚ6HLX*[îMÃ>L@JßIK�EaÛ�Ü�>�MÃCQK$>�XF[?EJH;HIX?CQXpÛJZÃM�>:ÝF@JKxEaKNÛ�XDCQT�á�KN@�H�ÞÆXQKNàÅZÃTU>�ßIK�E/Ù*>�ÜLK�á�KNK�X
EaK�MÁKxÚ�ÛJKx[µâFØ5ÙQZOE EJK6Û/ZOE~ÛJÙQK�XÌÝF@JKxEaK�XIÛBK�[;ÛJH$ÛBÙQK-CFEJKN@xâ

Ø5ÙQK]ÚNHLXDÜLK�@BEJZÁHIX÷Þ¤@BHLT ÛBÙQK]Ý�HIEJZÁÛJZÃÜLK;>LXF[ XQK�ßI>�ÛBZÁÜIK:TU>�@BALKx[ ZÁTU>�ßIK�E�ÛJH?ÛBÙQK	Ú6HLXQå
ÜLHLMÃCSÛBZÁHIXFE�ZÁXÀ>:ÛBÙQ@JK�K6åªMÁK�ÜLK�M
Ø/YDåjYF_�=÷E�ZOE�ÜDZÃEJCF>�MÃZÃäNK�[÷ZÁX¬;%ZÁßICQ@BK��Iâ6;%ZÃ@BEaÛ�Pµ>ÌØ/YpåhYF_�=
[SZÃEJÝQMO>�ãDZÁXQß	ÛBÙQK;Ý�HIEJZÁÛJZÃÜLK:TU>�Ý CFXQZ�Û{E#>IE�à ÙQZÁÛJKÌ>�XF[ XFKNßI>�ÛJZÃÜLK:>IE�áQMO>LÚ{AûZÃE&EaÙFH�à XÀHIX
ÛJÙQKUMÃK6Þ Ûxâ(Ø5ÙQK�EJK$TU>�ÝFE->L@JK#ÛJÙQK�X MÁH�à5åªÝF>LEBE�ùFMÁÛJKN@BK�[À>�X*[?ÛBÙQKU@JKxEaCFM�ÛBZÁXQß	TU>�Ý EJCQ@aÞ»>IÚ6KxE
>�@BK�EJÙQH�à X;HIX:ÛJÙFK�@BZÁßIÙpÛ�âDêªÛ ZÃE5EJKNKNX;ÛJÙF>�Û5>&Ú6MÃCFEaÛJK�@~HLÞ(Ý�HIEJZ�ÛBZÁÜIK�ZÃTU>�ßLKxE^@BK�EJZO[SK�E~>�Û5ÛJÙFK
MÁH�à~KN@5K�[QßLK�H�Þ%ÛJÙQK-TU>LÝ2â

ø ÛhãDÝQZÃÚ�>�M2@BK6ÛB@JZÃKNÜ�>LM(EaKxEJEJZÃHLXÌà Z�ÛBÙ���ZOÚ�YF_�= Ú6HIXFEJZÃEaÛBE HLÞ�>$XpCFT�á�KN@�HLÞ
EJCQáFEJK�öpCQK�XpÛ
öICFKN@BZÁKxE�[SCQ@BZÃXQß:à ÙQZOÚ{ÙîÛJÙFK�@BK6ÛJ@BZÃKNÜ�>�M2ZOE�Þ¤HDÚNCFEJK�[îT$HL@BK�>IÚNÚ6CF@B>�ÛJKNMÃã;HIXîZÁTU>LßLK�E�@JKxEaK�T&å
áQMÁZÃXQß�ÛJÙQK�Ý*HpEaZÁÛJZÃÜLK�K6ïQ>�T$ÝQMÃK/ZÃT$>LßLKxENâpØ5ÙQK�EJK�öpCQK�@JZÃK�E�Þ¤HL@BTò>�MÁZOEhÛ�è¤HI@~>�ÛB@JK�K�HLÞ(öICFKN@BZÁKxE
Z�Þ~ÛJÙQK$CFEJKN@-ZOE->�MÃMÃH�àÆKx[	ÛJH	ßLH	áF>IÚ{A	ÛJH	ÝQ@BKNÜDZÃHLCFE�öpCQKN@Bãî@BHLCQXF[FE�>LXF[ûÝQ@JHSÚNKNK�[ûà ZÁÛJÙ >
[SZ�æ�KN@BKNXpÛUEaK�MÁKxÚ�ÛBZÁHIX*ì-ZÃXóà ÙQZOÚ{Ù >LMÁMÆÛJÙFKÌöpCQK�@JZÃK�E&Ú6HIXIÛ{>�ZÃXôCFEJK6Þ¤CQM5ZÃXSÞ¤HL@BTU>�ÛBZÁHIX Þ¤HL@&ÛJÙFK
@JKNÛJ@BZÁK�Ü�>LM2EaãSEaÛJK�TÌâ
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Ø5ÙQK���ZOÚ�Y*_�= CFEaK�@^ZÃXpÛJKN@JÞ»>LÚNK/CFEJK�[$ZÃX:HLCF@^Ú6CQ@B@BKNXpÛC����� åªáF>LEJK�[$ZÃT$ÝQMÁK�T$KNXpÛB>�ÛJZÃHLX:ZÃX
>	T&ZO[QEaÛ#HLÞ5>LX HLXQßIHLZÃXQßîöICFKN@Bã÷ZOE�[SZOEaÝFMÃ>�ãIK�[ûZÁX!;%ZÃßLCQ@BK��Sâ.;WZÃ@{EhÛxPµÛJÙQK;ÛJÙQ@BKNKUÝ*>�@{>�MÃMÁK�M
Ø/YpåjY*_�=íTU>�ÝÌEhÛB@JCFÚ6ÛJCQ@BK�EÆ@BKNÝQ@BK�EJKNXpÛ^ÛBÙQ@BKNK�T$>LÝ;MÃKNÜIKNMOE^HLÞ%YF_�=?EÆÛJ@{>�ZÃXQKx[:à ZÁÛJÙ]ë � é
Ú6HLMÃHL@xPxÛJKNïpÛBCQ@BKLPL>LXF[#EJÙF>LÝ*K~Þ¤K�>�ÛJCQ@BK�E�P�Þ¤@BHLTÅMÃK6Þ Û�ÛBH�@JZÃßLÙpÛ�â�Ø5ÙFK5EJZÃäNK�E
HLÞ*ÛBÙQK�YF_�= MÃ>�ãIKN@{E
>�@BK)É��>É*P3��Ý�����ÝQPL>LXF[uÝ[É���Ý[É*P�Þ¤@BHLT ÛJHIÝUÛJH#á*HLÛaÛJHIT	âpé~KNMÃH�àÇÛJÙQK�Ú6HIXpÜIHLMÃÜLKx[$Y*_�=?ENP
ÛJÙQK-ù*@BEaÛ�EJK6Û�HLÞ%ZÃTU>�ßLKxE/Ú6HIXFEJZÃEaÛBE HLÞ�ZÁTU>�ßIK�E/EJKNMÃK�Ú6ÛJKx[]HIX	ÛJÙQK�ÝQ@JK�ÜDZÁHICFE @BHLCQXF[FE H�Þ
ÛJÙFK
@JKNÛJ@BZÁK�Ü�>LMLÝQ@BHSÚ6KxEJE�â�Ø5ÙQKxEaK^ZÁTU>�ßIK�E(T$>�ã�ÛJÙFKNX�á�KÆCFXFEaK�MÁKxÚ�ÛBK�[�HLX#>�XDã�EJCQáFEJK�öpCQK�XpÛ(@JHICQXF[µP
ÛJÙDCFE^Ú{Ù*>�XQßIZÁXQß�ÛBÙQKNZÃ@^Ü�>�MÃCQK5Þ¤@BHLTÍÝ*HpEaZÁÛJZÃÜLK ÛBH-XQKNCQÛJ@{>�Muâ�êjX$ÛJÙQZOE�KNïQ>�T$ÝQMÃKLPL>�öpCQK�@Jã�à Z�ÛBÙ
>�EJK6ÛÆHLÞ(ZÃT$>LßLKxE�@BKNÝQ@BK�EJKNXpÛJZÃXQß�áFCQZÁMO[SZÃXQßIE5EJKNMÃK�Ú6ÛJK�[;>LEÆÝ*HpEaZÁÛJZÃÜLK�ZÃE~[SZOEaÝQMO>�ãLKx[µâIØ5ÙFK�XQKNïDÛ
ZÁTU>�ßIK�E�PWEJKNÝF>L@B>�ÛJKx[ ápã >÷ÙQHL@BZÁä�HLXpÛB>LM^MÃZÁXFKLP�>�@BKUÛJÙFKF��Ýîá*KxEhÛJåªEBÚ6HI@JZÃXQß?XFKNà ZÃT$>LßLKxE�ZÃX
ÛJÙQZOE @BHLCQXF[]HLáQÛB>�ZÃXQKx[:Þ¤@BHLT ÛJÙQK�ÚNHLXDÜLHIMÁÜIK�[UCQXFZ�Û{E ZÁXÌÛBÙQK�Ø/YpåhYF_�=?E�â

 ""!�#��2ÒF×£4 �WÐ^Ñ���ûK$KNÜ�>LMÁCF>�ÛJKx[û>ÌEaKNÛ-H�Þ^Þ¤Kx>�ÛBCQ@JKxE->�XF[?ÛJÙQKu�^ZÃÚxYF_�=!>LÝQÝQ@BHI>IÚ{Ù?à Z�ÛBÙÀ>	EJK6Û-H�Þ~K6ïSÝ�KN@Jå
ZÁT$KNXpÛ{E�CFEaZÃXQßî>�XÀZÃT$>LßLKUÚ6HIMÁMÃK�Ú6ÛJZÃHLXûÞ¤@JHIT4ÛJÙFK:çÆHI@JK�M � >�MÃMÁK�@Jã��������C�����:ÝQ@JHS[SC*Ú�Ûu� °[�uâ
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Ø5ÙQK~ÚNHLMÃMÁKxÚ�ÛBZÁHIX�Ú6HIXIÛ{>�ZÃXFE�:��Ó���U:~ÝQÙQHLÛJHLßI@B>LÝQÙFEW>�XF[#>�@JÛJZÁù*Ú6ZO>�MIZÁTU>�ßIK�EWà Z�ÛBÙ#>�ÜLKN@Bã�à ZÃ[QK
Ü�>L@JZÃK6Ûhã�H�ÞµEaCQáQ`hK�Ú�Û{ENâIø/MÃMQÛJÙFK ZÁTU>�ßIK�E�>L@JK5KNZÁÛJÙFKN@�HLÞ�EJZÁä�K)��:[Ý&�h°Tê[É�HL@Ó°Tê[É&�1��:�Ý/ÝQZÁïSKNMOENâ
Ø5ÙQKUTU>�`hHL@BZÁÛhãîH�Þ^ÛBÙQKUZÃT$>LßLKxE->�@BK&ZÃX Ú6HLMÃHL@xPµáQCSÛ-ÛBÙQKN@BKU>�@BKU>�MOEaH	>	EaTU>�MÃM�XDCQT#á*K�@-H�Þ
ßL@{>�ãDEBÚN>LMÁK�ZÁTU>LßLK�E�â

'�] < · aUo}o
ln¶ � `;WZÃÜLKÌ[SZÁæ�K�@JK�XIÛ&Þ¤K�>�ÛJCQ@BK;KNïDÛJ@{>LÚ�ÛBZÁHIX T$K6ÛJÙFHD[FE#à~KN@BK;>LÝQÝQMÃZÁKx[ ÛJH÷ÛJÙQKÌZÃT$>LßLKxE�>�X*[ ÛJÙFK
Ú6HL@B@BK�EJÝ*HIXF[SZÃXQß#Ø/YpåhYF_�=?EÆà~KN@BK�ÚN@JKx>�ÛJKx[µâSØ5ÙQK�Ø/YpåjY*_�=?EÆÞ¤HL@ >�MÃM�Þ¤K�>�ÛBCQ@BK�E~àÆK�@JK�EaZÃäNKx[É(��ÉFPZ�
Ý��2�
ÝFPUÝ�É��SÝ[ÉFPD>�X*[���:�Ý��u��:[ÝFP�Þ¤@BHLT ÛJHIÝ:ÛBH�á�H�ÛaÛBHLT	âSØ5ÙQK�Þ¤K�>�ÛBCQ@BK�EÆCFEaKx[:ZÃX
ÛJÙQZOE�EaÛJCF[Qã]ZÃXFÚ6MÃCF[SKx[ÌÛhàÆH:[QZ�æ�KN@BKNXpÛ�ÚNHLMÃHL@�>LXF[	EaÙF>LÝ*K�Þ¤K�>�ÛBCQ@BK�E/>LXF[î>UEaZÃT$ÝQMÃK-ÛJKNïpÛBCQ@BK
Þ¤K�>�ÛBCQ@BKLâIø�MÁM�K6ïQÚNKNÝSÛÆÛJÙQKK;.;
Ø~åªáF>LEJK�[UEJÙF>LÝ*K Þ¤Kx>�ÛBCQ@JK�àÆK�@JK/Ú�>�MOÚ6CQMO>�ÛBK�[$ZÃXUùFÜIK�EaK�ÝF>�@{>�ÛBK
äNHLXFK�E~H�Þ2ÛBÙQK�ZÁTU>LßLKLâDØ5ÙQK�äNHIXQK�E~>�@BK�Þ¤HL@BT&Kx[:áDã$ùF@{EhÛ [SKNÛJKN@BT$ZÁXFZÁXQß$>&Ú6ZÃ@BÚNCQMÃ>L@~>L@JKx>�ZÃX
ÛJÙQK�ÚNKNXpÛJK�@/H�ÞWÛJÙQK�ZÃTU>�ßIKLâQØ5ÙQK�EJZÁä�K-H�ÞWÛJÙQK�ÚNZÁ@{Ú6CFMÃ>L@~ä�HLXQK-ZOE >�ÝFÝQ@JH�ïSZÃTU>�ÛJK�MÁã;HLXQK�ùQÞ ÛBÙ
H�Þ�ÛJÙQK�>L@JKx>�H�Þ�ÛJÙQK/ZÃTU>�ßIKLâ�Ø5ÙQK�X$ÛJÙQK @BKNTU>�ZÃXQZÃXQß�>�@BK�>�ZOE^[SZÃÜDZÃ[SKx[&ZÁXpÛJH�Þ¤HICQ@�ä�HLXQKxE
à Z�ÛBÙ
ÛhàÆHU[SZO>�ßIHLXF>LM�MÃZÃXQK�E�â

) ¡� }L£I+*U -,/O[¤»OQL è.��I[¡/*ÀZÃX ØW>LáQMÃK��Lì�ZOE-HLáQÛB>�ZÃXQKx[ûáDãÀÚN>�MOÚ6CFMÃ>�ÛJZÃXQßî>�ÜLKN@{>�ßIK&ë åBP � å
>�XF[ûé^åªÜ�>�MÃCQK�E�ZÁX÷ùFÜLK$EJKNÝF>L@B>�ÛJK�ä�HLXQKxE�HLÞ�ÛJÙQK&ZÃT$>LßLKIâ�Ø5ÙQK&@BK�EJCQM�ÛBZÁXFß���:�åª[QZÁT$KNX*EaZÃHLXF>LM
Þ¤K�>�ÛBCQ@BKîÜLK�Ú6ÛJHI@#ÛBÙDCFE:[SKxEJÚN@JZÃá*KxE&ÛJÙQK?>�ÜIKN@{>�ßIK]Ú6HIMÁHI@UH�Þ�ÛJÙQKîZÃTU>�ßIK	>LXF[ÇßLZÃÜLKxE#@BHLCFßLÙ
ZÁXSÞ¤HI@JTU>�ÛJZÃHLXÌHLX]ÛJÙQK�EJÝF>�ÛBZÃ>LM2Ú6HIMÁHI@5ÚNHLT$Ý�HIEJZ�ÛBZÁHIX2â

,/O[¤»OQL10�O��S +23§n�&è3�+�SO��:ì~àÆK�@JK�ZÁXpÛB@JHS[SCFÚNK�[;ZÁX9�ù�����uâSØ5ÙQK�Ú6HIMÁHI@ÆT$HIT&K�XpÛÆÞ¤Kx>�ÛJCF@JKxE
>�@BK	ÚNHLT$ÝQCSÛBK�[ áDãôÛJ@BK�>�ÛJZÃXQßûÛJÙQK?ÚNHLMÃHL@$Ü�>�MÃCQK�EUZÃX [SZ�æ�KN@BKNXpÛ;ÚNHLMÃHL@UÚ{ÙF>�XFXQKNMOE$ZÁX Kx>LÚ{Ù
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;/<>=@? �L� ���>A������r�BAN�L� �%C �L� ���%A��L�w�{�BA���� �
� ��� �%DBAN�L� ���EA��L� �%D
;3FHG@F �L� ���>A������r�BAN�L� �%C �L� ���%A��L�w�{�BA���� �
� ��� �N��AN�L� ���EA��L� �%D
IKJML
IMN>O3J �L� ���BA���� �N��AN�L� �x� �L� ���>A��L�w�r�BA���� �>P ��� �>P>AN�L� �x�%A��L� �%D
QSRUTVQ I �L�w�x�EA���� �x�>AN�L� ��� �L�w���>A��L� �6��A���� ��� �����/DBAN�L� D��BA��L� �
�
QMW6W�X �L� ���BA���� �>CBAN�L� P
� �L� �BP%A��L� D%CBA���� Px� �����{�BAN�L� Dx�>A��L� �x�

äNHLXFK]>LE$EJKNÝF>L@B>�ÛJK:ÝF@JHIáF>�áQZÃMÃZ�Ûhã [SZOEhÛB@JZÃáQCSÛBZÁHIXFE$>�XF[ôÛJÙQK�X Ú�>�MOÚ6CQMO>�ÛBZÁXQß÷ÛJÙQKÌùF@{EaÛ�ÛJÙF@JK�K
T&HIT$KNXpÛBE&è¤T$K�>LX2P�Ü�>L@JZO>�X*Ú6KLP�>�XF[÷EaAIKNà XQKxEJE{ì~Þ¤@BHLT K�>IÚ{Ù?Ú6HLMÃHL@�Ú{ÙF>�XFXQKNMuâ*Ø5ÙQZOE�@JKxEaCFM�Û{E
ZÁXÇ>F°8��°Y�!:�V Ée:?[SZÃT$KNXFEJZÁHIXF>�M~Þ¤Kx>�ÛJCF@JKÌÜLKxÚ�ÛJHI@�â
ñ�CQKÌÛJHûÛJÙQKÌÜ�>�@BãpZÃXQßÀ[SãDXF>�T$ZOÚ
@B>LXQßLKxENPpÛJÙFK�Þ¤K�>�ÛBCQ@BK�Ü�>LMÁCQKxE/>�@BK�XQHL@BTU>�MÃZÁä�K�[;ÛJH$äNK�@JH$T$K�>LXÌ>LXF[ÌCQXQZÁÛ/Ü�>L@JZO>�X*Ú6KLâ

Z3 .[T§
��L£ �\> �M]*�û��rO[L£û�O�O
¢Çè	§Á .[�§K��L£ �ì/Þ¤K�>�ÛBCQ@BK#ZÃXF�^ZÃÚxYF_�=�ZOE�>�MOEaHÌÚN>�MOÚ6CFMÃ>�ÛJK�[÷ZÁXûÛJÙFK
EJ>LT&K:ùFÜLKUä�HLXQKxENâ%Ø5ÙQK_^�åªÜ�>�MÃCQK�E]è¤MÃCQT$ZÁX*>�XFÚNKxì-HLÞ5ÛJÙQK`^�ê£ø Ú6HIMÁHI@�@JK�ÝQ@BK�EJKNXpÛB>�ÛJZÃHLXÀH�Þ
KNÜLK�@Jã÷ÝQZ�ïSK�Mnú E�ê�åªXQKNZÃßLÙDá�HL@BÙQHDHS[÷>�@BK$K6ïQ>�T$ZÃXQK�[ >LXF[?ÛBÙQK:KxEhÛBZÁTU>�ÛBK�[ÀÝQ@BHLáF>LáQZÃMÁZÁÛJZÃK�E�Þ¤HI@
K�>LÚ{ÙûXQKNZÃßLÙDá�HL@�á�KNZÃXQß]áF@JZÃßLÙpÛJK�@�ÛJÙF>LX÷ÛBÙQKUÚ6KNXpÛBKN@�ÝQZÁïDK�M�>�@BK#C*EaKx[÷>LE�Þ¤Kx>�ÛJCF@JKxENâ6��ÙQK�X
Ú6HLT#áQZÃXQK�[µPDÛBÙQZOE @JKxEaCFM�Û{E5ZÁX	HLXFKKÉU��åj[SZÃT&K�XFEJZÁHIXF>�M�Þ¤K�>�ÛJCQ@BK�ÜLKxÚ�ÛJHI@�â

a û�IrJ� cb�MÚ�N§ O.*�L£I��4èÁ�£û�MÚ�r§Bì�Þ¤Kx>�ÛJCF@JK�ZÃE^áF>LEJK�[UHIX$ÛJÙQK�ÙQZOEhÛBHLßI@B>LT H�ÞµÛBÙQK�K�ZÁßIÙpÛ~öpCF>�XQå
ÛJZÃäNK�[÷[SZÁ@BK�Ú6ÛJZÃHLXFE�H�Þ�K�[QßLK�E�ZÁX÷ZÁTU>�ßIKLâj��ÙQKNXîÛBÙQK�ÙFZÃEaÛJHIßL@{>�T ZOE�EJKNÝ*>�@{>�ÛJK�MÁã;Þ¤HL@BT$K�[îZÃX
ÛJÙQKîEB>�T$K;ù*ÜLKÌäNHLXFK�E$>LE&á�K6Þ¤HL@BKLP�>FÉT��åª[SZÃT$KNXFEJZÃHLXF>LM^Þ¤Kx>�ÛJCF@JKÌÜLKxÚ�ÛJHI@#ZOE&HLáSÛ{>�ZÃXQK�[2â�êªÛ
[SK�EBÚ6@BZÁá�K�E�ÛBÙQK;[SZOEaÛJ@BZÁáQCQÛJZÃHLX H�Þ5K�[SßIKU[SZÁ@BK�Ú6ÛJZÃHLXFE�ZÁX Ü�>�@BZÁHICFE�ÝF>�@JÛBE�H�Þ~ÛJÙQKUZÃTU>�ßLKU>LXF[
ÛJÙDCFE @BKNÜIK�>�MOEÆÛJÙQK-EJÙF>�Ý�K-ZÃX	>&MÃH�à5åuMÃKNÜIKNMµEaÛB>�ÛBZÃEaÛJZOÚN>LMµTU>�XQXQK�@1�ù�}�uâ

a û�IrJ� �ded�ZÇèÁ�3ded�Z5ì�Þ¤Kx>�ÛJCF@JK�ZOE2á*>LEJK�[�HLX�ÛBÙQKC;QHICQ@BZÁK�@(Ø(@{>�X*EhÞ¤HI@JT HLÞDÛJÙQKÆáQZÁX*>�@BZÁä�K�[
K�[SßIK�ZÃT$>LßLKIâ�Ø5ÙQK#ZÁTU>LßLK�ZOE�XQHL@BTU>�MÃZÁä�K�[	ÛBH%:����6�C:����&ÝQZÁïSKNMOE�á�K6Þ¤HI@JK�ÛJÙQK�;';%Ø�âµØ5ÙQK�X
ÛJÙQK�TU>�ßLXFZ�ÛBCF[SK�ZÃTU>�ßIK/H�Þ2ÛBÙQKò;FHLCQ@BZÃKN@5EaÝ�K�Ú6ÛJ@BCQTòZÃEÆMÁH�à5åªÝF>IEJE�ùFM�ÛBKN@BK�[:>LXF[:[SKxÚ6ZÃTU>�ÛJKx[
ápã:ÛJÙQK�Þ»>IÚ�ÛJHI@ H�Þ/°T�QPp@BK�EJCQMÁÛJZÃXQß$ZÁXî>%����ê�åj[SZÃT&K�XFEJZÁHIXF>�M�Þ¤K�>�ÛJCQ@BK�ÜLKxÚ�ÛJHI@��ù�}�uâ

Ø(HôEaÛJCF[QãóÛBÙQK÷Ý�KN@JÞ¤HL@BTU>�XFÚNKîH�Þ�ÛJÙQKûEaK�MÁKxÚ�ÛJKx[ÇÞ¤K�>�ÛJCQ@BK�EUà ZÁÛJÙ�[SZ�æ�KN@BKNXpÛ:ÛhãDÝ�K�E;H�Þ
ZÁTU>�ßIK�E�P�ÛJÙQ@BKNK:EJKNÝ*>�@{>�ÛJK&ZÃT$>LßLKUÚ6MO>LEBEJK�E�à~KN@BK&ÝFZÃÚ{AIK�[ûT$>LXDCF>�MÃMÁã?Þ¤@JHITíÛJÙFK:[Q>�Û{>�áF>IEaKIâ
Ø5ÙQK~EJKNMÃK�Ú6ÛJKx[�Ú6MO>LEBEaKxE(à~KN@BK'J6¤»I�26 N��P@f�I��r ��5>LXF[`�rIQLr��P�H�Þ*à ÙQZÃÚ{Ù�ÛJÙQK5[Q>�ÛB>�á*>LEJK^Ú6HIXFEaZOEaÛBEWH�Þ�[�T�QP����T��:�>LXF[Sê�Ý�É-ZÁTU>�ßIK�E�P�@BK�EJÝ*KxÚ�ÛJZÃÜLK�MÁãIâIØ5ÙQK�Ú6HL@B@BK�EJÝ*HIXF[SZÃXQß�I)JZLNMPOQLNM�ÝF@JHIáF>�áQZÃMÃZ�ÛBZÁKxE
>�@BK>�Qâ :TË;P'�Lâ �UË;Pµ>�X*[!�Lâ ÉeË;â�êjX÷ÛBÙQK&@JKNÛJ@BZÁK�Ü�>LM
K6ïSÝ*K�@JZÃT$KNXpÛBE�ÛJÙFK�EJK$ÚNMÃ>IEJEJK�E�à~KN@BK�ÛJÙDCFE
XQH�Û
Ú6HLT$Ý�K6ÛBZÁXQß�>�ßp>�ZÃXFEhÛ2Kx>LÚ{Ù-HLÛJÙQK�@WáQCQÛWTU>�ZÃXQMÃã�>LßI>LZÁXFEaÛ2ÛBÙQKH
JáF>LÚ{ADßL@BHLCFXF[��~H�Þ3:T�C�[�QÉ*P
Z�â KLâÃP3��ÝFâ �UËÍH�Þ
H�ÛBÙQKN@ ZÃTU>�ßLKxENâQØ5ÙFK�C*EaKx[]Ü�>LMÁCQK�Þ¤HI@5ÛJÙQK-ÝF>L@B>LT$K6ÛJK�@)7 à5>LEY�[�Fâ
'�]¥\ g aU`�ð.mpo
`
ØW>LáQMÁKF�]EJÙQH�à/E-ÛBÙQKÌ@JKxEaCQMÁÛBE#H�Þ Þ¤HI@JT$ZÃXQß?ÛBÙQK]ÛJÙQ@BKNKÌEJÚ�>�MO>�@�T$Kx>LEJCQ@JKxENP ¼ ½ ¾N¿ÁÀ£½ P ¼ â£½ ¾�ã}À�½ P
>�XF[

¼ ç}À�½ è
P~Þ¤@BHLT ÛJÙFKûT$K�>IEaCF@JKx[�HLáFEJKN@BÜLKx[ ÝQ@BHLáF>LáQZÁMÃZÁÛJZÃK�E�â~Ø5ÙQK

¼ ½ ¾N¿ÁÀ�½
T$K�>IEaCF@JKûà~>IE

ÚN>�MOÚ6CFMÃ>�ÛJK�[;Þ¤HL@Yº�V�:��#ùF@BEaÛ ZÁTU>LßLK�E�âDêªÛ�ÚN>LX]á�K-EaK�KNX]ÛJÙF>�Û ÛJÙQK ¼[½ ¾N¿ÁÀ�½ T$K�>LEJCQ@BK�>LMÁà5>�ãSE
ZÃE�MÃ>L@JßIKN@�ÛJÙF>LX ÛJÙQK]Ú6HL@B@BK�EJÝ*HIXF[SZÃXQß!I�J6LNMPOQLNM�ÝQ@BHLáF>LáQZÁMÃZÁÛhãLâ(ø�MÃEJHFPµÛBÙQK;EJÙF>�Ý�KUÞ¤Kx>�ÛJCF@JKxE
hji
klh%m >�X*[ h.nenpo EJKNK�TÅÛJH-HICSÛJÝ�KN@JÞ¤HL@BT ÛBÙQK H�ÛBÙQKN@�Þ¤Kx>�ÛBCQ@JK~ÛhãDÝ�K�E
Þ¤HI@�KNÜLK�@Jã�ZÁTU>�ßIK Ú6MO>LEBE
>�XF[ÌKNÜIKN@Bã;Ý�KN@JÞ¤HL@BTU>�XFÚNK�T$Kx>LEJCQ@JKIâ�_�ÛJÙFKN@Bà ZÃEJKLPQZÁÛ�ZOE XQHLÛ�ãLKNÛ�Ú6MÃK�>�@ à ÙFZÃÚ{ÙîHIXQK-H�Þ
ÛJÙFK
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� ��� Dx� �L� D�� ��� D>C

� ��� DL� �L� �BD ��� D��
� ��� �
� �L� �
� ��� D��

� ���w�N� �L� �x� ���w�N�
� ���w�EC �L� �x� ���w�N�

� � � ���w�N� �L� ���í���w�N�
� � � ���w�@P1�L� �%D ���w�N�
� � � � ���w�{� �L� ���í���w�N�

� � � ���w�6�1�L� ���í���w�N�
� � � ���w�N� �L� �x� ���w�EC
� � � � ���w�{� �L� ��� ���w�N�

� � � � � ���w�{� �L� ��� ���w�N�
ÛJÙQ@BKNK#Ý*K�@aÞ¤HI@JTU>�X*Ú6K�T$Kx>LEJCQ@JKxE/à~HLCQMO[îá�K�ÛBÙQK�T$HpEhÛ-EaCFZ�Û{>�áQMÃK#>IE�>]EaZÃXQßLMÃK�T$Kx>LEJCQ@JK�H�Þ
K6æ�K�Ú�ÛBZÁÜIKNXQKxEJE�â
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