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E FGH IHJHKKLH MHFNHKH OH PQRSTUVWTXY HZZH[K\G\GKL HJ ][FZZ^ _ \ HJJH `HIL]JLH O\L

aLM^[GHbL[LOH\c LG ZH[KLM^JH[ I^O^ @dC efghijklmnloph qrstu rsvw D rsvtx \

@dyyz{|}mofnloph ~v q��~vx� �HJ][HO^ JH IH]]L^[HG�H O\L MHNL OL IHJHKKLH IHGL ZL\OL

�^MMH ��a��c O^bFKL HL �U�Y���WSVWTXYc G^G IHGL`\NKL N\[L\ M^IZJLMH�L^GLc \ZLO\IL\

O\JJH NK\NNH O\K\[ILGHK\ OHJJ�����c OL``FN^ LG ZH[KLM^JH[\ LG _NLHc Z^NN^G^ Z[\N\GKH[\

M^IZJLMH�L^GL G\F[^J^]LM�\ LIZ^[KHGKL OH [LM^G^NM\[\
�
� E �FLGOL `^GOHI\GKHJ\

O\K\[ILGH[\ LJ KLZ^ OL bL[FN [\NZ^GNH�LJ\ LG MHN^ OL `^M^JHL \ZLO\ILML \ OL M^IZJLMH�L^GL�

�b\OL OLH]G^NKLMH��

ryC<C�d

�STWU�U ��WQ�X���WUQS� OHL � HL � ]L^[GL�

�S�QW  TU�TU¡W�W� OH �¢ H �£ ^[\c IHJ\NN\[\c `\��[LM^JHc K^NN\c LGHZZ\K\G�Hc O^J^[L

HOO^ILGHJL \ FG D<d<=D¤d �FMMHJ\ M^G \b^JF�L^G\ LG b\NMLM^J\c N\]FLK\ OH FJM\[H�L^GL

NFJ ZHJHK^ OF[^c NFJJH JLG]FH \ NFJJH IFM^NH� ¥\ J\NL^GL Z^NN^G^ M^G`JFL[\ \ N^G^

O^J^[^N\c M^IZ[^I\KK\GO^ J�HNNFG�L^G\ O\L ML�L� ¦L [LN^Jb^G^ NZ^GKHG\HI\GK\ LG §¨�

]L^[GL� ©^G J�\GHGK\IHc LGL�LH J�Dªd<=D¤d HJJH `HMMLH JHK\[HJ\ O\JJ\ OLKH \ HJ O^[N^ O\JJ\

NK\NN\ ZL« M�\ NFJ ZHJI^ O\JJ\ IHGL ^ JH ZLHGKH O\L ZL\OL �IHMFJ^¨ZHZFJ\ OL ¢¨� II OL

OLHI\K[^ \JJLKKLM�\c M^G HNN\ IH]]L^[\ ^[L\GKHK^ NFJJ\ JLG\\ MFKHG\\ \ M^G HJ M\GK[^ FGH

b\NMLM^JH ][L]LHNK[Hc \b^Jb\GK\ LG M[^NKLMLGH�c Z^M^ ^ G^G O^J^[^N\c J�\NHGK\IH

NM^IZH[\ LG §¨�¬ ]L^[GL�

G MHN^ OL LG`\�L^G\ OH ��~v Z^NN^G^ \NN\[ML O\JJ\ M^IZJLMH�L^GL OL KLZ^ M\[\�[HJ\

�I\GLG]LK\ HN\KKLMHc \GM\`HJLK\�c \®^ G\F[^J^]LM�\ Z\[L`\[LM�\ �ZH[HJLNL KLZ^ Z^JL^IL\JLK\
¯
�

\ Z^JI^GH[L �\O\IH Z^JI^GH[\��

°D>d±Cd

¥H IHJHKKLH G^G bL\G\ K[HKKHKH NZ\ML`LMHI\GK\c IH bHGG^ FNHKL J\GLKLbL J^MHJL LG MHN^ OL

O^J^[L� ²^G JHNMLH MLMHK[LML�  ZH�L\GKL M^G M^IZJLMH�L^GL N^G^ LGbLHKL LII\OLHKHI\GK\ LG

^NZ\OHJ\�

²\JJ�HJJ\]HK^ � bL\G\ [LZ^[KHK^ J�HJ]^[LKI^ OL ]\NKL^G\ O\JJH �a� N\M^GO^ J\ LGOLMH�L^GL

O\JJ�³[]HGL��H�L^G\ I^GOLHJ\ O\JJH NHJFK\
´
�

µ ¶·¸¹º »»¼ ½¾· »»¼ »¿¸¹º À» ÁÂ ¸ÃÄ ÅÁ·ÆÇÃÇº¾È¸Ã ÈÇÉÊÃ¾È¸Â¾Ç¹Ë ¾¹ È¿¾ÃÌÆÁ¹ Í¾Â¿ ÎÏÐÑÒÓÔÕÒÖ× ØÙ ¾¹ÚÁÈÂ¾Ç¹Ä Å Û¹ºÃ Ü
ÝÁÌÄ ÙÞÞÞß àáÙâ ÞàãäáåÄ
æ ç è¾Æ·Ë ÆÁËÊÇ¹Ë¸é¾Ã¾ Ì¾ È¸·Ë¸ÆÁ Ã¸ É¸Ã¸ÂÂ¾¸ É¸¹¾ Ê¾ÁÌ¾ éÇÈÈ¸ Á ¾Ã êÓëÕÓÔÕÒÖ× ¸ÊÊ¸ÆÂÁ¹ºÇ¹Ç ¸ÃÃÇ ËÂÁËËÇ ºÁ¹ÁÆÁ
Û¹ÂÁÆÇè¾Æ·ËÄ ìÁÆ í·ÁËÂ¸ Æ¸º¾Ç¹Á ÊÁÆ Ì¾ËÂ¾¹º·ÁÆÃ¾ èÁ¹ºÇ¹Ç ¸¹È¿Á È¿¾¸É¸Â¾ è¾Æ·Ë ¹Ç¹äÊÇÃ¾ÇÄ
î ï ð·¾ÌÁ ÂÇ ÈÃ¾¹¾È¸Ã É¸¹¸ºÁÉÁ¹Â ¸¹Ì Ê·éÃ¾È ¿Á¸ÃÂ¿ ÆÁËÊÇ¹ËÁ ÚÇÆ ¿¸¹Ì¼ ÚÇÇÂ ¸¹Ì ÉÇ·Â¿ Ì¾ËÁ¸ËÁÄ ðÁ¹Áè¸¼ ñÇÆÃÌ
¶Á¸ÃÂ¿ òÆº¸¹¾Ë¸Â¾Ç¹¼ åóÙÙÄ
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¥H IHJHKKLH ö ZL« `[\�F\GK\ G\L �HI�LGLc ZF÷ O\M^[[\[\ N\G�H IHGL`\NKH�L^GL MFKHG\^¨

IFM^N\c Z\[ MFL QUQ ø YS¡ TS TW�UQUY�W�WùSc JLILKHGO^ J�\``LMHMLH O\JJ\ ILNF[\ OL

\NMJFNL^G\ OHJJH M^IFGLKú HGM�\ Z\[ LJ `HKK^ M�\ JH M^GKH]L^NLKú NL Z[^JFG]H �\G ^JK[\ LJ

Z\[L^O^ M^G IHGL`\NKH�L^GL MJLGLM�\� ûJL PQRSTUVWTXY �HGG^ FGH OL``FNL^G\ Z[\`\[\G�LHJ\

OF[HGK\ JH NKH]L^G\ MHJOHc Z\[ MFL ]JL LGOLbLOFL \ J\ M^IFGLKú NL K[^b\[HGG^ H M^G`[^GK^

M^G \NNH ZH[KLM^JH[I\GK\ G\J Z\[L^O^ \NKLb^� aF÷ Hb\[\ FG [LKI^ \ZLO\ILM^ OL � HGGLc

�FHGO^ LJ GFI\[^ OL �HI�LGLc G^G HGM^[H b\GFKL H M^GKHKK^c [H]]LFG]\ FG JLb\JJ^

H��HNKHG�H GFI\[^N^ Z\[ LJ M^GKH]L^� E HZZHGGH]]L^ N^Z[HKKFKK^ O\L Z[LIL HGGL OL bLKH�

³JK[\ HJJ\ `HIL]JL\c NMF^J\c HNLJL \ ^NZ\OHJL Z^NN^G^ \NN\[\ ^]]\KK^ OL `^M^JHL \ZLO\ILML�

G NKFOL^ bHMMLGL Z\[ JH bH[LHGK\ MHFNHKH OHJJ�����
ü
c M�\ �H I^NK[HK^ FG KHNN^ \J\bHK^

OL M^IZJLMH�L^GL G\F[^J^]LM�\ \ Z^JI^GH[L
ý
�

¥H =>dª¤CªªC?<D HbbL\G\ Z\[ M^GKHKK^ OL[\KK^ M^G JH NHJLbHc J\ N\M[\�L^GL [\NZL[HK^[L\

�OH � H � N\KKLIHG\�c J\ IHGL NZ^[M�\c J\ `\ML �K[HNILNNL^G\ ^[^¨`\MHJ\c Z[\N\G�H O\J

bL[FN `LG^ H £ N\KKLIHG\�c ^ LG I^O^ LGOL[\KK^ HKK[Hb\[N^ J\ IHGL OL M�L NL ^MMFZH O\J

N^]]\KK^ LG `HN\ OL LGMF�H�L^G\ ^ HIIHJHK^�

þCdõ<?ª=C�d

a\[ JH OLH]G^NKLMH O\JJH IHJHKKLH �a�c ö H OLNZ^NL�L^G\ J�HGHJLNL I^J\M^JH[\ ÿ�¨a©ÿ H

JH[]^ NZ\KK[^c M�\ LGMJFO\ G\JJH [LM\[MH KFKKL L bL[FN HZZH[K\G\GKL HJ ]\G\[\ PQRSTUVWTXY�

G MHN^ OL Z^NLKLbLKúc NL ZF÷ Z[^N\]FL[\ M^G JH KLZL��H�L^G\ \ �FLGOL J�LO\GKL`LMH�L^G\

O\JJ��GK\[^bL[FN LG MHFNH� �GH [LM\[MH M^NL� HZZ[^`^GOLKH ö FKLJ\ \ZLO\IL^J^]LMHI\GK\

Z\[ LGOLbLOFH[\ J�\b\GKFHJ\ Z[\N\G�H O\JJ�����c [\NZ^GNH�LJ\ OL M^IZJLMH�L^GL HGM�\

][HbLc Z\[I\KK\GO^ M^N� OL HO\]FH[\ JH K\[HZLH�

 ¤d=D>CdyC �yC<C�C HZZ[^Z[LHKL Z\[ JH I\NNH LG \bLO\G�H OL �F\NKL bL[FN K[HILK\ ÿ�¨a©ÿ

N^G^� NK[LNML^ ]^JHc NK[LNML^ J\NL^GLc NK[LNML^ [\KKHJ\c ^ZZF[\ `\ML�

¥H NL\[^J^]LH NF FG MHIZL^G\ OL NHG]F\c HGM^[M�ö OLNZ^GL�LJ\c G^G bH ^JK[\ HO FG

[LNFJKHK^ Z^NLKLb^ ^ G\]HKLb^c Z\[ MFL G^G ö ZL« [LM^G^NMLFKH OHJJH ©HNNH IHJHKL�

�»¿Ç¹º ì¼ ¶Ë¾Á¿ �À¼ ½¾· »» ÁÂ ¸ÃÄ ìÆÇÌ·ÈÂ¾Ç¹ ÇÚ Û�ØÙ è¸ÈÈ¾¹Á È¸¹Ì¾Ì¸ÂÁËÄ ¶·É¸¹ �¸ÈÈ¾¹ çÉÉ·¹ÇÂ¿ÁÆÄ åóÙåß �â
ÙØØ�ä�àÄ
�»¿¸¹º ½À¼ ½¾¹ �À¼ ¶·¸¹º À» ÁÂ ¸ÃÄ »ÇÉÊ¸Æ¾Ë¸Ç¹ ÇÚ ÎÏÐÑÒÓÔÕÒÖ× ØÙ ¸¹Ì Ó�×��	ÕÑÔÕÒÖ× ïÙã ÈÃ¾¹¾È¸Ã ¾ÃÃ¹ÁËËÁË
Ì·Æ¾¹º �¸¾Í¸¹ Á¹ÂÁÆÇè¾Æ·Ë ÁÊ¾ÌÁÉ¾È ÙÞÞ�Ä ìÁÌ¾¸ÂÆ ¾¹ÚÁÈÂ �¾Ë ÜÄ ÙÞÞÞß Ù�â ÙóÞåäÙóÞãÄ
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J �HI�LG^ IHJHK^ G^G ö ]\G\[HJI\GK\ HMM^JK^ LG FGH NK[FKKF[H OL HMM^]JL\G�H LG`HKKL

O\b\ Z^K\[ �\G\`LMLH[\ OL FG HI�L\GK\ HOHKK^ HJ NF^ NKHK^ OL NHJFK\c OL FG�HKK\G�L^G\

LGOLbLOFHJL��HKH \ ]^O\[\ OL MHJIH \ HKK\G�L^GL
�
� ¥H M^IFGLKú OL HMM^]JL\G�H O\J

�HI�LG^ O^Z^ JH ]FH[L]L^G\ O\b\ \NN\[\ [\NH HKK\GKH H M^GKLGFH[\ G\JJ�HZZJLMH�L^G\

O\JJ\ ILNF[\ O�L]L\G\ [LM^[OHK\ HJ ZFGK^ ¢�

$x r?yyD==C�D

� _ZZJLMH[\ FGH [L]^[^NH L]L\G\ O\JJ\ IHGLc NLH M^G Z\[L^OLML JHbH]]L N\]FLKL OH

OLNLG`\�L^G\ HJM^JLMH O\JJ\ IHGLc ^ZZF[\c N\ NF IHGL ZFJLK\c M^G OLNLG`\�L^G\

HJM^JLMH O\JJ\ IHGL �LN^Z[^ZHG^J^ HO HJKH M^GM\GK[H�L^G\ �§� ^ \KHG^J^ HJ

�¬�
�
�

� >\K\[]\[\ J�HI�L\GK\ �]L^[GHJI\GK\ \ HJ �LN^]G^��

� >LNLG`\KKH[\ L �H]GL �b\OL bHNLGL� LG Z\[L^O^ \ZLO\ILM^
�
\ Z\[ FGH OF[HKH OL

HJI\G^ FG I\N\ OHJJ�FJKLI^ MHN^ IHGL`\NKHK^NLc M^G FGH N^JF�L^G\ OL LZ^MJ^[LK^

[\Z\[L�LJ\ LG M^II\[ML^� ¥�FN^ O\L ]FHGKL OF[HGK\ J�LIZL\]^ O\L Z[^O^KKL OL ZFJL�LH

ö ^��JL]HK^[L^� a\[ �FHGK^ [L]FH[OH LJ b\NKLH[L^c G\NNFGH ILNF[H ZH[KLM^JH[\c

K[HGG\ LJ MHI�L^ `[\�F\GK\ \ HJ �LN^]G^� ûJL LGOFI\GKL O\L �HI�LGL bHGG^ LG

M^GK\GLK^[L [LM�LFOL�LJL �NHMM^ OL ZJHNKLMH ^ M\NK^ �LHGM�\[LH M^G M^Z\[M�L^� \

JHbHKL HJ ZL« Z[\NK^ LG ]L^[GHKH HO HJI\G^ §¬�©�

�
�¾Ê¸ÆÂ¾ÉÁ¹ÂÇ ÌÁÃÃ¸ Ë¸¹¾Â7 Á ÌÁÃÃ¸ ËÇÈ¾¸Ã¾Â7Ä �·Ç¹Á ÊÆ¸Â¾È¿Á ÊÁÆ Ã¸ ÊÆÁèÁ¹�¾Ç¹Á Á Ã¸ ÊÆÇÉÇ�¾Ç¹Á ÌÁÃÃ¸ Ë¸Ã·ÂÁ ¹ÁÃÃ¸
ÊÆ¾É¸ ¾¹Ú¸¹�¾¸Ä �ÁÃÃ¾¹�Ç¹¸¼ åóÙãÄ
�
�ÃÇÈ9 ��Ä �¾Ë¾¹ÚÁÈÂ¾Ç¹¼ ËÂÁÆ¾Ã¾�¸Â¾Ç¹¼ ¸¹Ì ÊÆÁËÁÆè¸Â¾Ç¹Ä ì¿¾Ã¸ÌÁÃÊ¿¾¸â ½¾ÊÊ¾¹ÈÇÂÂ ñ¾ÃÃ¾¸ÉË � ñ¾Ã9¾¹Ë¼ åóóÙÄ

�
�Á Ì·Á Ç Ê¾2 é¸Éé¾¹¾ ËÇ¹Ç ¸ÚÚÁÂÂ¾ Ì¸ÃÃ¸ É¸Ã¸ÂÂ¾¸ �¸Ì ÁËÁÉÊ¾Ç ¾¹ ·¹ ¸Ë¾ÃÇ ¹¾ÌÇ ÊÁÆ ¾ Ë·ÈÈÁËË¾è¾ Ùó º¾ÇÆ¹¾¼ ÂÁ¹Á¹ÌÇ
ÈÇ¹ÂÇ ÌÁÃ ÊÁÆ¾ÇÌÇ Ì¾ ¾¹È·é¸�¾Ç¹ÁÄ


