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¢ T�T �B NYSEGB HF EGEKE? HF  QMFGHQÁ T T T T T T T T T T T T T T T T T T T ��¢ T� T �BD G?CFHBHFD HF  QMFGHQÁ T T T T T T T T T T T T T T T T T T T T T T ��¢ T� T Â?CFHBHFD FG FM JFSEDIJ? HF KMEFGIFD T T T T T T T T T T T T T T T T T ��¢ T� T �FBME�BGH? QGB RcDVQFHB T T T T T T T T T T T T T T T T T T T T T T T ��¢ T� T £ BNB HF MB RcDVQFHB T T T T T T T T T T T T T T T T T T T T T T T T T �¢¢ T� T �B BAQHB HF  QMFGHQÁ T T T T T T T T T T T T T T T T T T T T T T T T T ��¢ T� T �] F@NM? HF M? KBME�BKELG HF QG KMEFGIF T T T T T T T T T T T T T T T T ��¢ T¢ T ±IJ? F] F@NM? HF M? KBME�BKELG T T T T T T T T T T T T T T T T T T T T T ��¢ T� T �B EHFB HF QGB JFH JQJBM T T T T T T T T T T T T T T T T T T T T T T T T � �¢ T�� T UJFDFGIBKELG HF �QJBMÂFI T T T T T T T T T T T T T T T T T T T T T T T � �¢ T��T  FGIJ? HF �QJBMÂFI T T T T T T T T T T T T T T T T T T T T T T T T T T ��
� T�T �QGKE?GB@ EFGI? FDIYGHBJ HF � �¡> T T T T T T T T T T T T T T T T T ��� T� T �QGKE?GB@ EFGI? HF �£� T T T T T T T T T T T T T T T T T T T T T T T ��� T� T �FNBJI? FVQ EIBIEC? HFM BGKX? HF RBGHB T T T T T T T T T T T T T T T ��� T� T �FNBJI? NJ?N?JKE?GBM HFM BGKX? HF RBGHB T T T T T T T T T T T T T T ��
Ö T�T � DIJQKIQJB HF MB EGIFJbB� ×FR T T T T T T T T T T T T T T T T T T T T T �¢Ö T� T � DIJQKIQJB HF MB EGIFJbB� ×FR T T T T T T T T T T T T T T T T T T T T T ���
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� T�T �FNJFDFGIBKELG HF M?D KMEFGIFD FG MB RBDF HF HBI?D T T T T T T T T T ��� T� T ^ M@BKFGB@ EFGI? HF M?D DFJCEH?JFD N?J £A¡�� T T T T T T T T T T T ��� T� T >?GIJ?M HF HEDN?DEIEC?D T T T T T T T T T T T T T T T T T T T T T T T T ��� T� T >?GIJ?M HF JFD?MQKE?GFD T T T T T T T T T T T T T T T T T T T T T T T T ��� T� T >?GIJ?M HF K?M?JFD T T T T T T T T T T T T T T T T T T T T T T T T T T T ��� T� T ½FDIELG HF EHE?@BD @ FHEBGIF £A¡�� T T T T T T T T T T T T T T T T ��
� T� T �GIFJCBM?D HF CFM? KEHBH T T T T T T T T T T T T T T T T T T T T T T T T ��
� T� T `BRMB HF bJFKQFGKEB A KBGBMFD ä EJFMFDD T T T T T T T T T T T T T T T T ��
Ö T�T `BRMB HF KMEFGIFD T T T T T T T T T T T T T T T T T T T T T T T T T T T T ��¢Ö T� T `BRMB HF HEDN?DEIEC?D T T T T T T T T T T T T T T T T T T T T T T T T T ��¢Ö T� T `BRMB HF JFD?MQKE?GFD T T T T T T T T T T T T T T T T T T T T T T T T T ��¢Ö T� T `BRMB HF K?M?JFD T T T T T T T T T T T T T T T T T T T T T T T T T T T T ��¢Ö T� T `BRMB HF DFJCEH?JFD T T T T T T T T T T T T T T T T T T T T T T T T T T ���Ö T� T `BRMB HF EHE?@ BD T T T T T T T T T T T T T T T T T T T T T T T T T T T T ���
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�DIF H? KQ@ FGI? FD MB K?GDFKQFGKEB HFM IJBRB] ? EGCFJIEH? N?J FM BQI?J FG MBJFBME�BKELG HF DQ UJ?AFKI? �EGBM HF >BJJFJB T � DIF NJ?AFKI? IJBIB D?RJF MB FMBR?\JBKELG A HEDF�? HF QG �¶º ��ñ� Ü µ¸�¶ÅT °G �¶º ��ñ� Ü µ¸�¶Å ? U?JIBMFD >BQIEC?D PK?@? M? IJBHQKFG BMSQGBD NFJD?GBD ò��ó P FD QG N?JIBM VQF bQFJ�B B QG GBCFSBH?JHF �GIFJGFI B CFJ F EGIFJBKIQBJ K?G QGB NYSEGB ×FR FDN FKEBM P QDQBM@ FGIF K?G @?\IEC?D HF BQIFGIEOKBKELG P FG CF� HF NJFDFGIBJ MB NYSEGB ×FR D?MEKEIBHB HF b?J@ BG?J@BM T>QBGH? QG QDQBJE? N?IFGKEBM BKKFHF B QGB JFH K?G QG �¶º ��ñ� Ü µ¸�¶Å ò��ó PQGB NYSEGB ×FR BNBJFKF A D?MEKEIB KEFJIBD BKKE?GFD BGIFD HF N FJ@ EIEJ FM BKKFD?B �GIFJGFI T � M F] F@NM? @ YD DE@NMF HF �¶º ��ñ� Ü µ¸�¶Å bQFJ�B BM Q DQBJE? K?@?@ ZGE@? B MFFJ QGB N?MZIEKB HF QD? HFM @ ED@? F EGHEKBJ MB BKFNIBKELG HF MB @ ED@B TU JFDQ@ ERMF@ FGIF P FDI? NQFHF BAQHBJ BM NJ?CFFH?J B FCEIBJ JFDN?GDBREMEHBHFD DEQG QDQBJE? JFBME�B BMScG BKI? KJE@ EGBM T �G ?IJ?D NJ?CFFH?JFD P M? VQF DF @QFDIJBFD FM M?S?IEN? HFM @ ED@? P A FM QDQBJE? IEFGF VQF BKKFHFJ B IJBC_D HF FDIF B�GIFJGFI T �?A FG HZB P FG M?D @ YD QIEME�BH?D P DF JFVQEFJF NBJB FGIJBJ VQF FM QDQBJE?EGIJ?HQ�KB QGB EHFGIEOKBKELG A QGB K?GIJBDF�B NJFFDIBRMFKEH?D T �B FW EDIFGKEB HFQGB KQFGIB HF QDQBJE? NQFHF HEDQBHEJ B BMSQGBD N FJD?GBD MB QIEME�BKELG HF FDIBDJFHFD NBJB JFBME�BJ BKI?D KJE@ EGBMFD T±IJB CFGIB] B FD VQF @QKX?D HF FDI?D �¶º ��ñ� Ü µ¸�¶Å¹ IEFGFG BHF@ YD BGIECEJQDA ô ¸�È¶Å Å¹ VQF NJ?IFSFG B M?D QDQBJE?D VQF BKKFHFG B IJBC_D HF FMM?D B �GIFJGFI T�GKMQD? KQBGH? FM @ YD DE@NMF HF M?D �¶º ��ñ� Ü µ¸�¶Å¹ FD QDBH? FG QGB JFHHF BKKFD? MERJF P KEFJIBD N FJD?GBD NQFHFG K?GFKIBJDF JFN FIEHB@FGIF P QDBGH? MBJFH NBJB MB HFDKBJSB HF @cDEKB P CZHF?D A ?IJ?D BJKXEC?D HF SJBG IB@ B�? T � DIBBKIEC EHBH P HFG?@ EGBHB N?J M?D FWN FJI?D õ ö¶ËÊÈ�Ê�Ç Ç µÌÌ �ËÌ ÷ NQFHF DFJ @ EGE\@ E�BH? @ FHEBGIF QGB NJ?SJB@BKELG BHEKE?GBM BM KJFBJ FM �¶º ��ñ� Ü µ¸�¶ÅT � DIBNJ?SJB@ BKELG NQFHF K?GIJ?MBJ MB CFM? KEHBH B MB VQF DF JFBME�B MB HFDKBJSB HFFDI?D BJKX EC?D P N FJ@ EIF ME@ EIBJ FM IB@ B�? @ YWE@? HF M?D BJKXEC?D VQF DF NQF\HFG HFDKBJSBJ P JFDIJEGSEJ FM Gc@ FJ? HF HFDKBJSBD VQF NQFHFG FW EDIEJ FG QGB D?MBDFDELG ? RM?VQFBJ DEIE?D ×FR VQF K?@cG@FGIF DF QIEME�BG NBJB HFDKBJSBJ FDI?DBJKX EC?D T ^ FDI? DF MF MMB@ B õ ö¶ËÊÈ�Ê�Ç �Ç ¸µ��Å�ËÌ ÷ ? õ �¸¶ø � ¹Ç ¶º �ËÌ ÷T �W EDIFGAB HEbFJFGIFD E@NMF@ FGIBKE?GFD HF FDIF DEDIF@ B FG FM @ FJKBH? P @QKX?D HF FMM?DHF KLHES? MERJF VQF NQFHFG DFJ HFDKBJSBH?D A QDBH?D SJBIQEIB@FGIF T^NBJIF HF M?D @?IEC?D HF K?GIJ?M A DFSQJEHBH KEIBH?D BGIFJE?J@FGIF P FW EDIFGIB@RE_G @?IEC?D FK?GL@ EK?D NBJB DQ E@NMBGIBKELG T `QDXBJ ¡BKXHFC ò��ó FWNMEKBFM DQJSE@ EFGI? HF FDIB IFKG?M?SZB K?@? QGB GFKFDEHBH FK?GL@ EKB P AB VQF [
�
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�T �FHQKF FM K?DIF BM JFBME�BJ QG KB@RE? IFKG?MLSEK? FG QGB K?@QGEHBH T
� T �BD BN MEKBKE?GFD DF NQFHFG HFDNMFSBJ FG QG Y@REI? @ YD B@NME? P JFHQKEFGH?FM K?DIF N?J QDQBJE?D T
� T �B QGEO KBKELG HF FDIJQKIQJBD HF BQIFGIEOKBKELG P DFSQJEHBH ×FR P FIK T JFHQKFFM K?DIF HF MB EGbJBFDIJQKIQJB T
� T � M QD? HF N?JIBMFD AB HFDBJJ?MMBH?D N FJ@ EIF B MBD GQFCBD F@NJFDBD BH?N\IBJM?D JYNEHB@FGIF DEG JFBME�BJ KB@RE?D HF KLHES? P N FJ@ EIEFGH? DQ JYNEH?HFDBJJ?MM? B QG K?DIF @QA RB] ? T

� DI?D @?IEC?D XBKFG VQF FM Q D? HF M?D �¶º ��ñ� Ü µ¸�¶Å¹ DF FWIEFGHB KBHB CF� @ YDX?A FG HZB T U?J F] F@NM? P FM >FGIJ? �WNFJE@ FGIBM HF >?@QGEKBKE?GFD �GBMY@RJE\KBD HF MB QG ECFJDEHBH �FA aQBG >BJM?D ò�ó P DF�BMB VQF JBJ? FD AB FGK?GIJBJDF QGBF@NJFDB VQF G? IFGSB NBJIF HF DQ JFH M?KBM K?GDIJQEHB K?G IFKG?M?SZB EGBMY@ \RJEKB [ SJBG NBJIF HF MBD QGECFJDEHBHFD NcRMEKBD A NJECBHBD HBG BKKFD? ä E\�E BDQD BMQ@G?D A F@NMFBH?D P BFJ?NQFJI?D P X?DNEIBMFD P KBHFGBD X?IFMFJBD P F@NJFDBDHF JFDIBQJBKELG PTTT MB N?DEREMEHBH HF FDIBJ DEF@NJF K?GFKIBH? FD P KBHB CF� @ YD PQGB JFBMEHBH T °GB b?J@ B HF K?GIJ?MBJ FDIB K?GFWELG P FD @ FHEBGIF FM QD? HF FDI?D�¶º ��ñ� Ü µ¸�¶Å¹T� M EGIFJ_D HF FDIF IJBRB] ? G? K?GDEDIF IBGI? FG NJFDFGIBJ QGB XFJJB@ EFGIBVQF K?@NEIB K?G MBD AB FW EDIFGIFD FG FM @QGH? P DEG? FG FM HFDBJJ?MM? HF QGBFDIJQKIQJB VQF NFJ@ EIB EGIFSJBJ FDIB IFKG?M?SZB K?G ?IJ? DFJCEKE? AB FW EDIFGIF HFQGB b?J@ B K?@NMFIB T^ FDIB BJVQEIFKIQJB M? MMB@ BJF@?D B NBJIEJ HF BX?JB `?K� ? DE@NMF@ FGIF`?K`?K þVQF JFNJFDFGIB FM D?GEH? �µ�ÿ�µ�� VQF DF NJ?HQKF BM MMB@ BJ B QGB NQFJIBK?G FM NQ�? � T
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�DIF NJ?AFKI? P M? VQF NJFIFGHF FD FM HEDF�? A MB E@NMF@ FGIBKELG HF QGB BJVQE\IFKIQJB NBJB FM HFDBJJ?MM? A HFDN MEFSQF HF U?JIBMFD >BQIEC?D RBDBH?D FG D?bI×BJFMERJF T ¡F RQDKB VQF DFB I?IBM@ FGIF EGIFSJBR MF K?G QG N?JIBM ×FR VQF ?bJF�KB KQBM\VQEFJ ?IJ? DFJCEKE? T �GIFGIBJ KJFBJ QGB XFJJB@ EFGIB KBNB� HF JFBME�BJ M? @ ED@?VQF KQBMVQ EFJ �¶º ��ñ� Ü µ¸�¶Å HFM @ FJKBH? P NFJ? VQF G? IFGSB GEGScG NJ?RMF\@ B B MB X?JB HF bQDE?GBJDF K?G ?IJ?D DFJCEKE?D VQF NQFHF GFKFDEIBJ QG N?JIBMHF BKKFD? FG K?GKJFI? T UBJB FMM? P FG FDIB @ F@?JEB DF HFDKJER EJY FM KL@? DF XBHEDF�BH? NBJB K?GDFSQEJ FDIF OG [ NJE@ FJ? QGB FDIJQKIQJB SFGFJBM FG MB VQF DFFWNMEKB MB EHFB HFM N?JIBM P FM bQGKE?GB@ EFGI? A M?D MFGSQB] FD VQF DF QIEME�BJYGNBJB MMFCBJM?D B KBR? � DFSQEH? HF QGB E@NMF@ FGIBKELG @ YD I_KGEKB HFM @ ED@? PK?G M?D HFIBMMFD A MFGSQB] FD QIEME�BH?D þKBN ZIQM?D � A � � T ¡F NJFDFGIBJYG IB@RE_GHECFJD?D JFDQMIBH?D VQF DF XBG ?RIFGEH? FG MB FWNFJE@ FGIBKELG K?G FM @ ED@? þKB\N ZIQM? �� P @?DIJBGH? FM K?@N?JIB@ EFGI? K?G HECFJD?D KMEFGIFD VQF JFNJFDFGIBGKBD?D FWIJF@?D T  F FDIB b?J@ B DF NJ?RBJY FM bQGKE?GB@ EFGI? K?JJFKI? HFM DEDIF@ BBGIF HECFJDBD DEIQBKE?GFD @ BD ? @ FG?D BHCFJDBD T �G MB IFJKFJB NBJIF DF NJFIFG\HF @?DIJBJ CBJE?D F] F@NM?D NJYKIEK?D VQF JFNJFDFGIFG MB bQIQJB QIEME�BKELG HFMN?JIBM þKBNZIQM? ¢� T °GB CF� DF DBR F VQF FM N?JIBM bQGKE?GB P JFDQ MIB EGIFJFDBGIFCFJ VQF DBMEHB NQFHF IFGFJ FG FM @FJKBH? BKIQBM A DQ QIEMEHBH T � DI?D F] F@NM?DD?G M?D DEDIF@ B  QMFGHQÁ A �QJBMÂFI T � M NJE@ FJ? HF FMM?D QIEME�B MBD I_KG EKBD HFM? KBME�BKELG EGBMY@RJEKBD NBJB ?bJFKFJ QG DFJCEKE? HFN FGHEFGIF HF MB M? KBME�BKELGHFM QDQBJE? � M DFSQGH? FD M? VQF DF HFG?@ EGB ÛË��¸Ë �� � �¸ñ��� Ü ¸µñ�Ê�¸ þ�¡U �EHFBH? NBJB FGI?JG?D JQJBMFD FG M?D VQF HEbZKEM@ FGIF DF NQFHF EG DIBMBJ ?IJB FD\IJQKIQJB T U?J cMIE@ ? P DF NJFDFGIB QG K?G]QGI? HF @F] ?JBD N?DER MFD B JFBME�BJ FGFM bQIQJ? þKBNZIQM?D �� T

�
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� ��� ��������������� ��������� �
�B EGbJBFDIJQKIQJB @ ZGE@ B NBJB N?GFJ FG @BJKXB FM DEDIF@ B P K?GIEFGF DEGHQHB QG FVQEN? VQF XBSB MBD bQGKE?GFD HF DFJCEH?J T � DIF FVQ EN? IEFGF VQF IFGFJBKKFD? B �GIFJGFI K?G RBGHB BGKXB N?J QG MBH? A N?J ?IJ? P HFR F HF N?HFJ SFGF\JBJ QGB JFH È�¸�Å�¹¹P AB DFB N?J IBJ] FIB NJ?N EB ? @ FHEBGIF QG NQGI? HF BKKFD?K?GFKIBH? BM FVQ EN? T � DIF FVQ EN? DFJY FM FGKBJSBH? HF KFGIJBME�BJ I?HB MB SFDIELGHF QDQBJE?D A NFJ@ EIEJ MB DBMEHB B �GIFJGFI TU?J ?IJ? MBH? P FM DFJCEH?J HFRF HF FDIBJ K?GFKIBH? B QGB FDIJQKIQJB È �¸�Å�¹¹T� DIB FDIJQKIQJB HFR F IFGFJ QG BMKBGKF M? DQOKEFGIF@ FGIF FMFCBH? NBJB VQF I?H?FM DEDIF@ B IFGSB DFGIEH? P K?@? N?J F] F@NM? QG JFKEGI? ? QGB M? KBMEHBH T � DI? DFNQFHF K?GDFSQEJ @FHEBGIF MB K?M? KBKELG HF HEDIEGI?D G?H?D B M? MBJS? HFM YJFB BKQRJEJ A MB K?GFW ELG FGIJF FMM?D @ FHEBGIF QGB JFH K?GCFGKE?GBM ? @ FHEBGIF ?IJBJFH È �¸�Å�¹¹T�?D KMEFGIFD P D? MB@FGIF GFKFDEIBG HEDN?GFJ HF QGB K?GFWELG È �¸�Å�¹¹T U?JKMEFGIF FGIFGHF@?D KQBMVQEFJ HEDN?DEIEC? VQF NQFHB CEDQBME�BJ QG GBCFSBH?J P ABDFB QG ?JHFGBH?J N?JIYIEM P QGB U ^ ? QG IFM_b?G? @LCEM K?G FDIBD KBNBKEHBHFD T`?H? FDI? DF ?RDFJCB FG MB OSQJB � T�P FG MB VQF BNBJFKFG JFKQBHJBH?D MBDHEDIEGIBD NBJIFD HF MB BJVQEIFKIQJB BGIFD K?@ FGIBHBD T�?D NJ?SJB@ BD VQF IEFGF VQF IFGFJ FDIF FVQEN? EGDIBMBH?D P CEFGF HFIBMMBH? FGFM NQGI? � T� VQF DF NJFDFGIB @YD BHFMBGIF T

� �� � � �!�� "� � ��# �$� ����� % � �&��'  � �
�B b?J@ B HF K?GFKIBJ FM KMEFGIF BM DFJCEH?J IEFGF VQF DFJ @ FHEBGIF MB KJFBKELGHF QGB JFH EGBMY@RJEKB DEG NJ?IFKKELG BMSQGB T Â? NQFHF IFGFJ FGKJENIBKELG ()ÜGE (*Ü AB VQF FD? E@NMEKBJZB FM K?G?KE@ EFGI? HF MB KMBCF HF JFH A N?J IBGI? G?DFJZB NcRMEK? FM BKKFD? T� M IEN? HF JFH JFDQMIB EGHEbFJFGIF A HFNFGHFJY HFM BH@ EGEDIJBH?J HFKEHEJ M?VQF HFDFB DFScG M?D @ FHE?D HEDN?GERMFD T �G MBD NJQFRBD QIEME�BHBD DF XB NJ?RBH?FM bQGKE?GB@ EFGI? FG QGB JFH FG @?H? * Êÿ+ µ� A FG ?IJB @ FHEBGIF QG NQGI?HF BKKFD? ?RIFG EFGH? HBI?D N?DEIEC?D FG B@R?D KBD?D T ¡EG F@RBJS? P XBRJY VQFIFGFJ FG KQFGIB VQF FDI? FD QG F] F@NM? HF NJQFRB A VQF MBD HE@ FGDE?GFD HF MBJFH HFDIEG? NJ?RBRMF@ FGIF DFBG @QKX? @ BA?JFD N?J M? VQF JFDQMIFG GFKFDBJE?D

�
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�ESQJB � T�[ ^ JVQEIFKIQJB SFGFJBM T
QGB SJBG KBGIEHBH HF NQGI?D HF BKKFD? NBJB HBJ K?RFJIQJB B MB @ ED@ B T UBJB FMM?XBRJY VQF IFGFJ FG KQFGIB MB EGIFJBKKELG FGIJF FMM?D A M?D NJ?RMF@ BD HFJECBH?DHFM @ ED@? T
� �� � .��/��0 �� ���%�1�" � �

�?D MFGSQB] FD QIEME�BH?D NBJB FM HFDBJJ?MM? HFM NJ?SJB@ B XBG DEH? CBJE?D HF\N FGHEFGH? HFM NJ?R MF@B VQF DF VQEFJB BR?JHBJ T ^ MSQGBD IFKG?M?SZBD D?G @ F] ?JFDVQF ?IJBD NBJB IJBIBJ KEFJI?D NJ?RMF@ BD A ?IJBD D?G P DEG F@RBJS? P @QKX? @ F] ?JFDNBJB ?RIFGFJ QGB K?@NBIEREMEHBH FGIJF DEDIF@ BD T U?J FMM? P DF XB HFKEHEH? FM QD?HF M?D DESQEFGIFD MFGSQB] FD [
� T �`£� [ FM MFGSQB] F RYDEK? NBJB MB KJFBKELG HF QGB NYSEGB ×FR FD P N ?J FW\KFMFGKEB P FM �`£� T >?G FDIF MFGSQB] F DF XB HFDBJJ?MMBH? FM BDN FKI? RYDEK?HFM DEDIF@ B VQF FD FM N ?JIBM VQF JFKER F B M?D KMEFGIFD T UFJ@ EIF SFGFJBJ MBFDIJQKIQJB HF KBHB QGB HF MBD NYSEGBD N?J MBD VQF DF CB @?CEFGH? FM KMEFGIF T
� T >¡¡ [ FM MFGSQB] F HF FDIEM?D FG KBDKBHB P N FJ@ EIF HBJ QG BDNFKI? X?@?S_GF?BM N?JIBM P HF @ BGFJB VQF DF K?GIJ?MF I?H?D M?D BDN FKI?D HF b?J@ BI? HF MBDbQFGIFD P IB@B�?D HF IFWI? A IZIQ M?D HF QGB b?J@ B FDIYGHBJ B I?HBD MBDNYSEGBD T
� T U�U [ FDIF MFGSQB] F N FJ@ EIF BM N?JIBM HBJ B MBD NYSEGBD QGB NFJD?GBME�BKELG
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NBJB KBHB KMEFGIF VQF G? XQREFJB DEH? N?DERMF HF ?IJB b?J@ B T >?G U�UDF BR?JHBG I?HBD MBD K?@QGEKBKE?GFD K?G MB RBDF HF HBI?D P BDZ K?@? MBSFGJBKELG HF MB DFDELG HFM KMEFGIF BM FGIJBI FG FM DEDIF@B T UFJ@ EIF IB@RE_GBHBNIBJ MB NYSEGB B M?D N FJ@ ED?D VQF IFGSB FDIF KMEFGIF FG MB @ ED@ B T U?JF] F@NM? P NFJ@ EIF VQF D?MB@ FGIF M?D BH@ EGEDIJBH?JFD HFM DEDIF@ B IFGSBGBKKFD? B MBD �?GBD HF BH@ EGEDIJBKELG T

� T ¡�� [ FD MB DEGIBW ED HF MB RBDF HF HBI?D VQF DF FGKBJSB HF @ BGIFGFJ FMDEDIF@B HF QDQBJE?D A DFJCEKE?D B M? MBJS? HFM IEF@N? P N FJ@ EIEFGH? K?GDQMIBD PBKIQBME�BKE?GFD A R?JJBH?D @ FHEBGIF MB EGIFJBKKELG K?G U�UT
� T aBCBDKJENI [ FDIF MFGSQB] F N FJ@ EIF D?MQKE?GBJ BMSQG?D NJ?R MF@BD DFGKEMM?DFG MB @YVQEGB HFM KMEFGIF P MER FJBGH? BM DFJCEH?J HFM DEDIF@ B HF BMSQGBDIBJFBD VQF G? IEFGF N?J VQF JFBME�BJ _M GFKFDBJEB@ FGIF T �G FDIF KBD? P DFQIEME�B NBJB JFBME�BJ QGB NJE@ FJB K?@NJ?RBKELG HF M?D HBI?D P VQF HFR FEGIJ?HQKEJ FM KMEFGIF FG M?D b?J@QMBJE?D VQF BNBJFKFG FG FM DEDIF@ B BGIFDHF DFJ FGCEBH?D BM DFJCEH?J T `B@RE_G DEJCF P N?J KEIBJ ?IJ? F] F@NM? P NBJBK?GIJ?MBJ FM IEF@N? HF K?GFW ELG HF QG KMEFGIF B �GIFJGFI P AB VQF MB X?JBHFM @ ED@? FD M? KBM A N?J IBGI? HFN FGHEFGIF HF MB @ YVQEGB FG VQF DF F] FKQIB T
� T 3£� [ QDBJ FDIF MFGSQB] F HF FIEVQFIBD FG BMSQG?D BDNFKI?D HFM DEDIF@B PN FJ@ EIF MB K?@NBIEREMEHBH bQIQJB K?G ?IJ?D FGI?JG?D T �G FM DEDIF@ B NJEG\KENBM@ FGIF DF XB QIEME�BH? 3£� NBJB MB ?N KELG HF @QMIEMEGS¤ ED@ ? 4 T  FFDIB b?J@ B DF NFJ@ EIF FM HFDBJJ?MM? bQIQJB HF QGB BNMEKBKELG VQF NFJ@ EIBMB BKIQBME�BKELG ? B@NMEBKELG HFM @QMIEMEGS¤ED@? HF QGB b?J@ B DFGKEMMB DEGK?G? KE@ EFGI?D HF NJ?SJB@ BKELG T
� T 3 ¡� [ BM ESQBM VQF M? FD FM >¡¡ NBJB FM �`£� P FM 3 ¡� NFJ@ EIF IJBIBJ FMb?J@ BI? HF MBD NYSEGBD NJFDFGIBHBD FG MFGSQB] F 3£� T
¢ T  �`£� [ FM �`£� HEGY@ EK? NFJ@ EIF BMSQGBD @ F] ?JBD SJYOKBD VQF DFJZBGHF@BDEBH? NFDBHBD HF JFBME�BJ @ FHEBGIF aBCBDKJENI ? �`£� cGEKB@ FGIF T�G MB FDIF KBD? P FDIF MFGSQB] F DF QDB FWKMQ DECB@ FGIF NBJB HFDBJJ?MMBJ FM@ FGc HF GBCFSBKELG VQF SQZB BM KMEFGIF N?J I?HB MB NYSEGBD T
� T ^KIE?GDKJENI þ�MBDX � [ �B NJFDFGIBKELG NJEGKENBM HFM DEDIF@B5IEFGF QG BD\N FKI? SJYOK? @ YD FMBR?JBH? T ^QGVQF FDI? G? FD FDFGKEBM FG FM DEDIF@ B P FDK?@cG QIEME�BJ FDIF MFGSQB] F NBJB HBJ QG I?VQF BJIZDIEK? FG FM HEDF�? HF MBNYSEGB T
�� T ¡XFMM HF �EGQW [ I?HB MB NBJIF HF K?GIJ?M HF BKKFD? B MB JFH A MB SFDIELGHFM BGKX? HF RBGHB P DF JFBME�B @ FHEBGIF MBD BNMEKBKE?GFD `> F �UIBRMFDEGIFSJBHBD FG FM ÝFJGFM HFM DEDIF@B �EGQW T �B K?GOSQJBKELG HFM @ ED@? DFJFBME�B @ FHEBGIF MB MZGFB HF K?@ BGH?D ? @ FHEBGIF MB SFGFJBKELG HF QG ¹�¸�º �VQF JFBMEKF M?D NBD?D GFKFDBJE?D T � DI? NFJ@ EIF MB BQI?@ BIE�BKELG N?DIFJE?J@ FHEBGIF FM �¸µË HF �EGQW ? MB F] FKQKELG HF M?D @ ED@?D @ FHEBGIF K?GD?MB T

^ MSQG?D KJEIFJE?D FWIJB NBJB DFMFKKE?GBJ IBGIB HECFJDEHBH HF MFGSQB] FD P FD DEGHQHB P MB F] FKQKELG HFM MFGSQB] F FG MB @ BVQEGB KMEFGIF ? FG MB @ YVQEGB DFJCEH?J TU?J FMM? P K?@? DF ?RDFJCB FG MB OSQJB � T� DF EGIFGIB VQF MB @ BA?JZB HF M?D
67898 : 8; <=>?9: 8@<A= ;?B9C CD : <;: ? E F<9<G<9;C 8 D8 ;C@@<A= H IJK IL MC NOCFC PC9 C;Q? C= D?; CR C:ND?; FC O;? SOC 8N89C@C= C= CD @8NTQO D? U I
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�ESQJB � T� [ �] FKQKELG HF M?D HEDIEGI?D MFGSQB] FD QIEME�BH?D T
MFGSQB] FD DF F] FKQIFG FG MB @ YVQEGB KMEFGIF AB VQF FG KBD? K?GIJBJE? FM DFJCEH?JBKBRBJZB DBIQJYGH?DF JYNEHB@FGIF T
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�B BJVQEIFKIQJB `?K`?K NJFIFGHF K?GIJ?MBJ FM BKKFD? B �GIFJGFI B IJBC_D HFQGB K?@NQIBH?JB VQF XBKF MB bQGKELG HF W¶��È¶�T UBJB FMM? P HFR F HF IFGFJ MBKBNBKEHBH HF N?HFJ K?GIJ?MBJ VQF KMEFGIFD DBMFG B �GIFJGFI A KL@? M? XBKFG T �GFDIF KBNZIQ M? DF NJFIFGHF HBJ B K?G?KFJ K?@? DF K?GDESQF JFBME�BJ FDIB IBJFB T �BFWNMEKBKELG DF HECEHF FG CBJE?D BNBJIBH?D [
°GB EGIJ?HQKKELG B MBD XFJJB@ EFGIBD VQF DF QIEME�BG T UJFDFGIBKELG HF M?DNJ?SJB@BD FWIFJG?D VQF DF QIEME�BG A HF M? VQF DF FGKBJSB KBHB QG? HFFMM?D T
>L@? DF K?GDESQF FM K?GIJ?M HF BKKFD? B MB JFH FWIFJGB N?J NBJIF HFMDEDIF@B T UFJ@ EIEJ BM DEDIF@B K?GIJ?MBJ VQF FVQEN?D HF MB JFH M? KBM NQFHFGDBMEJ BM FWIFJE?J T � DI? EGKMQAF [

•

�M BKKFD? BM N?JIBM `?K`?K T >L@? XBKFJ VQF QG KMEFGIF VQF HFDK?G? KFMB FW EDIFGKEB HFM @ ED@? MMFSQF XBDIB _M HF b?J@ B EGC?MQGIBJEB T ¡E G? PJFDQMIB E@N?DERMF VQF FM KMEFGIF NQFHB HBJDF HF BMIB FG FM DEDIF@ B AK?GDFSQEJ FM BKKFD? BM FWIFJE?J T
•

�M K?GIJ?M HF BKKFD? B �GIFJGFI P ME@ EIYGH?M? D?M? B M?D KMEFGIFD VQF M?XBG K?GIJBIBH? F E@NFHEJ FM BKKFD? BM JFDI? T
•

�M BKKFD? B BMSQG?D DFJCEH?JFD B I?H?D M?D QDQBJE?D P EGHFNFGHEFGIF\@FGIF HF DE XBG K?GIJBIBH? ? G? K?GFW ELG B �GIFJGFI T XB DFB N?J VQFNBJIF HFM DEDIF@ B FDIY bQFJB HF MB @ YVQEGB M?KBM ? N?J VQF DF NJFIFGHFHBJ BKKFD? EGb?J@ BKELG FWIFJGB P DF NQFHF NFJ@ EIEJ FM BKKFD? SFGFJBMB BMSQGBD @ YVQEGBD K?GKJFIBD T
� M K?GIJ?M HF M?D KMEFGIFD [ KL@? HBJM?D HF BMIB P SQBJHBJ DQD HBI?D A NFJ@ EIEJFM BKKFD? B �GIFJGFI B KBHB QG? HF FMM?D N?J DFNBJBH? T
�FSEDIJ? HF M?D BKKFD? BM N?JIBM T � D K?GCFGEFGIF VQF QGB BJVQEIFKIQJB HFFDIF IEN? IFGSB QG K?GIJ?M HF VQF KMEFGIF BKKFHF B �GIFJGFI B IJBC_D HF _MA KQBGH? M? XBKF T �@N?JIBGIF IBGI? N?J @?IEC?D HF DFSQJEHBH P K?@? N?J@?IEC?D HF IBJEOKBKELG T
UFJ@ EIEJ FM QD? HF CBJE?D EHE?@ BD FG FDIB BJVQEIFKIQJB T �B BNMEKBKELG NQFHFDFJ QIEME�BHB N?J NFJD?GBD HF HEDIEGIBD GBKE?GBMEHBHFD A NQFHF DFJ GFKFDBJE?

�
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QGB IJBHQKKELG IJBGDNBJFGIF NBJB KBHB QG? HF FMM?D T ^ FDI? DF MF HFG?@ EGB@QMIEMEGS¤ED@ ? T
>?@? FWN?JIBJ FDIB BJVQEIFKIQJB B ?IJ?D DEDIF@ BD T � DI? G? FD @ YD VQF QGBBJVQ EIFKIQJB RYDEKB VQF NJFIFGHF DFJ MB RBDF HF ?IJ?D DEDIF@ BD @QKX? @ YDK?@NMF] ?D T

`?H? FDI? DF FWN MEKB B K?GIEGQBKELG T
[ ��� \ ����! ������ ���%�1�"�� �

UBJB MB JFBME�BKELG HFM NJ?AFKI? P HFREH? BM KBJYKIFJ EGGFSBRMF HF FDIEM? ×FR PDF XBG QIEME�BH? HEDIEGIBD XFJJB@ EFGIBD NBJB BNMEKBKELG HFM @ ED@? T �G FM KBNZIQM?BGIFJE?J P DF XBG FGDF�BH? M?D HEDIEGI?D MFGSQB] FD GFKFDBJE?D NBJB MB SFGFJBKELG HFMDEDIF@ B P BX?JB bBMIB HFKEHEJ VQF XFJJB@ EFGIBD DF BH?NIBJYG NBJB MB QIEME�BKELGHFM @ ED@? T ^ K?GIEGQBKELG DF NJFDFGIB QGB FGQ@FJBKELG HF MBD @ ED@ BD A DFHFIBMMB DQ bQGKELG [
�T ^NBKXF [ FM DEDIF@ B IEFGF QGB EGIFJbB� HFDBJJ?MMBHB CZB ×FR VQF FD M? VQFDF MF @QFDIJB BM KMEFGIF KQBGH? FGIJB T � M DFJCEH?J ^NBKXF NFJ@ EIF DFJCEJNYSEGBD ×FR HF b?J@B OBRMF A DFSQJB @ FHEBGIF ¡¡� P @?IEC? N?J FM KQBM bQFFMFSEH? NBJB MB E@NMF@ FGIBKELG HFM DEDIF@ B T �B CFJDELG HF ^NBKXF FMFSEHBBM HFDBJJ?MMBJ FM DEDIF@B FD MB � T� T�� T
� T ±NFG¡¡� [ NBJB HBJ DFSQJEHBH BM DEDIF@B A B M?D HBI?D IJBGD@ EIEH?D P FMDEDIF@ B FGCZB MBD NYSEGBD KEbJBHBD @FHEBGIF FM NJ?I? K?M? ¡¡� T �B CFJDELGK?G MB VQF DF XB NJ?RBH? FM DEDIF@ B FD MB � T� T�F T
� T U�U [ FDIF NJFNJ? KFDBH?J HF XEN FJIFWI? N FJ@ EIF FM HFDBJJ?MM? HF NYSEGBD×FR HEGY@ EKBD P MB EGIFJBKKELG K?G RBDFD HF HBI?D A FM QD? HF K?@ BGH?D°Â�3 T `?H? FMM? EGHEDNFGDBRMF NBJB FM bQGKE?GB@ EFGI? HFM DEDIF@B T �BCFJDELG HF U�U FMFSEHB FD MB � T� T� T ¡F K?G? KF HF MB FW EDIFGKEB HF EGK?@NB\IEREMEHBHFD K?G CFJDE?GFD EGbFJE?JFD B MB � T�T
� T £A¡�� [ FM DEDIF@ B GFKFDEIB QG D?N?JIF NBJB FM BM@ BKFGB@ EFGI? HF M?DQDQBJE?D HBH?D HF BMIB P BDZ K?@? HF MBD HEDIEGIBD K?GFW E?GFD NFJ@ EIEHBD BM?D KMEFGIFD T UBJB FMM? DF QIEME�B QGB RBDF HF HBI?D T �B FMFKKELG HF FDIB RBDFHF HBI?D CEFGF HFIFJ@ EGBH? N?J DQ KBJYKIFJ SJBIQEI? T �B CFJDELG @ ZGE@ BNBJB FM K?JJFKI? bQGKE?GB@ EFGI? HFM DEDIF@ B IEFGF VQF DFJ MB � T�T�� T
� T �UIBRMFD [ FDIB XFJJB@ EFGIB VQF CEFGF CEGKQ MBH? BM ÝFJGFM HF �EGQW FD QGDEDIF@ B HF ô ¸�È¶Å Å VQF N FJ@ EIF DFMFKKE?GBJ VQF NBVQFIFD NBDBG N?J MB JFHDFScG FM HFDIEG? ? FM ?JESFG T °GB XFJJB@ EFGIB bQGHB@ FGIBM NBJB E@NFHEJFM BKKFD? B �GIFJGFI B M?D KMEFGIFD G? BQI?JE�BH?D T � DIF NJ?SJB@ B CEFGF K?GKQBMVQEFJ ÝFJGFM DQNFJE?J BM � T� T UBJB @ YD EGb?J@BKELG D?RJF FM Q D? HFM@ ED@? P DF NQFHF K?GDQMIBJ FM @ BGQBM ò�ó T
� T `> [ FD ?IJB XFJJB@ EFGIB EGIFSJBHB FG FM ÝFJGFM HF �EGQW FGKBJSBHB HFK?GIJ?MBJ FM IJYO K? HF JFH T � DIB XFJJB@ EFGIB DF QDB FG FM DEDIF@ B NBJBK?GIJ?MBJ MB CFM? KEHBH HF HFDKBJSB ? DQREHB FG MB JFH DFScG M?D N FJ@ ED?D BM?D VQF IFGSBG BKKFD? T ^ M ESQBM VQF �UIBRMFD P FDIF NJ?SJB@ B BNBJFKF K?GMBD CFJDE?GFD HFM ÝFJGFM BKIQBMFD T
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� T  �>U [ IFGFJ FDIF DFJCEH?J EGDIBMBH? FD E@N?JIBGIF P AB VQF I?H?D M?D KMEFG\IFD VQF DF K?GFKIFG B MB JFH HFDK?G? KFJYG MBD KBJBKIFJZDIEKBD HF MB @ ED@B T� M DFJCEH?J  �>U DF FGKBJSBJY HF HBJMFD B KBHB QG? QGB ÛÜ F EGHEKBJMFDM?D HF@YD HBI?D K?@? MB UQFJIB HF �GMBKF A FM  Â¡ T

] ^_^_^ ` abcdefg aghia bjk lijmicnck ohebepcqjk ^
°GB CF� AB FDIYG FMFSEHBD I?H?D M?D MFGSQB] FD GFKFDBJE?D NBJB JFBME�BJ M?VQF DF NJFIFGHF P XBA VQF CFJ K?@? DF K?GDESQF JFMBKE?GBJ I?H? FDIF K?G] QGI?HF FMF@ FGI?D NBJB VQF FM NJ?AFKI? K?RJF BMS? HF DFGIEH? T �B OSQJB � T� @QFDIJBSJYOKB@ FGIF K?@? bQGKE?GB FDI? T >?@? DF NQFHF CFJ P N?J QG MBH? FM DFJCEH?J^NBKXF NJFDFGIB HEJFKIB@ FGIF M?D HBI?D FDIYIEK?D HFM DEDIF@ B P @ EFGIJBD VQF U�UDF FGKBJSB HF EGIFJBKIQBJ K?G I?H?D M?D NJ?SJB@ BD VQF HFNFGHFG DQ F] FKQKELGHFM FDIBH? HFM DEDIF@ B T �B ÚFKXB DE@NMF EGHEKB MFKIQJB HF HBI?D P @ EFGIJBD VQF MBÚFKXB H?RMF EGHEKB EGIFJBKKELG FGIJF NJ?SJB@ BD T

� ESQJB � T�[ �FMBKELG FGIJF NJ?SJB@BD P MFGSQB] FD A @YVQEGBD T
>?@? DF NQFHF ?RDFJCBJ P FM DFJCEH?J SFGFJB QG K?G]QGI? HF HBI?D VQF FGCZBBM KMEFGIF K?@? QGB NYSEGB ×FR VQF JFKERF A F] FKQIB FM KMEFGIF T  F FDIB b?J@ B DFK?GDESQF MB K?@NBIEREMEHBH NBJB KQBMVQEFJ FVQ EN? VQF IFGSB QGB GBCFSBH?J T

[ �� � r�'���� "� ' ����� ��� "� �� �%����� � ��� s
� ��" �

�B BJVQEIFKIQJB HFR F HF KBNIQJBJ I?HBD MBD NFIEKE?GFD XBKEB DFJCEH?JFD FW\IFJG?D VQF NBDFG B IJBC_D HF MB @YVQEGB VQF K?GIEFGF MB BJVQEIFKIQJB `?K`?K AG? NFJIFGF�KBG B KMEFGIFD VQF AB IFGSBG NFJ@ ED? HF DBMEHB B �GIFJGFI T UBJB FMM? PDF BKIECB FM ¹�¸�º � VQF EGEKEBME�B FM DFJCEH?J T >?GKJFIB@FGIF P HF FDF ¹�¸�º �P M? VQFJFBME�B FDIF NJ? KFD? D?G MBD DESQEFGIFD MZGFBD [
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{ �Ðmlqkt� g >BNIQJB HF KMEFGIFD Tu�BJEBR MFD T�U`v ßDREGßENIBRMFDUä �^Âv w��� T��¢ T�w`±>`±>vx ��x �>U@ EGv w��� w uUBJB FM KMEFGIF ��� T��¢ T� T��� �>U@BWv w��� w u�BDIB FM KMEFGIF ��� T��¢ T�T���

yÜ ¸�º ¶¸µ �µÊµ¹ Åµ¹ �Å��Ë��¹ zÆ� �¶º �Æ¸¶ �Å ¹�¸ñ�Êµ¸ {+ �Ü É| µ¸ }}� ~ �{+ �Ü� �Ë � � �~ �{+ �Ü� ¶� � �����Êµ�ÛÜ � ÿ� Ë¶� ÿ* Ü�)� ���Û´ W ÿº ��º ÿ¹ �Ü (�*´ É�� ÿ� {´*�
��µÿÊ�¹��Ë¶��µË �Ü (�*´ É� ������ÊµË�

>?@? DF NQFHF ?RDFJCBJ FG FM KLHES? P M? VQF DF SFGFJB BVQZ FD QGB EGDIJQKKELGNBJB FM ô ¸�È¶Å Å K?JJFDN?GHEFGIF B KBHB HEJFKKELG �U VQF HB FM DFJCEH?J  �>UT F FDIB @ BGFJB P I?H?D M?D NBVQFIFD VQF CFGSBG HF FDB HEJFKKELG DF HEJE] EJYG XB\KEB `?K`?K þ�ESQJB � T�� T �G FDF @?@FGI? P FM DFJCEH?J ^NBKXF FGIJB FG BKKELGA RQDKB MB NYSEGB NFHEHB FG GQFDIJB @ YVQEGB T ¡E MB NYSEGB FW EDIF FG GQFDIJB@ YVQEGB P FDIF MB DEJCF P N FJ? DE G? FD BDZ P EGHEKBJY QG FJJ?J ��� T >?@? MB EHFB HFMDEDIF@ B FD VQF DBMSB GQFDIJ? N?JIBM DEF@NJF VQF DF D?MEKEIF QGB NYSEGB P EGHFN FG\HEFGIF@ FGIF DE FW EDIF ? G? P M? VQF DF XBKF HFDNQ_D FD KB@REBJ MB NYSEGB HF FJJ?J��� NBJB BVQFMMBD @ YVQEGBD VQF NJ?CFGSBG HF MB È �¸�Å�¹¹ B QGB NYSEGB DFGKEMMB�`£� VQF K?GIFGSB QGB JFHEJFKKELG B GQFDIJ? N?JIBM T

� ESQJB � T� [ >BNIQJB HF IJB@ BD N?J NBJIF HFM DEDIF@ B T
U?J IBGI? P QG KMEFGIF VQF FDI_ DEIQBH? FG GQFDIJB JFH M? KBM A NJFIFGHB BKKFHFJB �GIFJGFI DEG FDIBJ HBH? HF BMIB FG FM @ ED@? P HFR F HF CEDQBME�BJ QGB NBGIBMMBK?@? MB @?DIJBHB FG BM �ESQJB � T� T^ FDIB NYSEGB DF MF HFG?@ EGB �º Å¶¹Ç Ü ¶Ì �T U?J �º Å¶¹Ç Ü ¶Ì � DF FGIEFGHF MBNYSEGB VQF BNBJFKF FG FM GBCFSBH?J FG CF� HF MB D?MEKEIBHB N?J FM QDQBJE? P KQBGH?FDIF EGIFGIB BKKFHFJ B �GIFJGFI A FM �¶º ��ñ� Ü µ¸�¶Å FGIJB FG bQGKE?GB@ EFGI? T ½F\GFJBM@ FGIF P FDIB NYSEGB G?J@BM@ FGIF DF FGKBJSB HF JFSQMBJ FM BKKFD? B QDQBJE?DJFSEDIJBH?D FG FM @ ED@? ? HF @?DIJBJ QG M?S?IEN ? HFM NJ?CFFH?J T^ NBJIEJ HF FDIB NBGIBMMB P FM Q DQBJE? NQFHF HBJDF HF BMIB P ? FG DQ KBD? P BKKFHFJK?G QG QDQBJE? FW EDIFGIF NBJB HFDNQ_D DBMEJ B �GIFJGFI T
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�ESQJB � T� [ UBGIBMMB HF BKKFD? B `?K`?K T
[ �� � ��/���� "� �%������ �

� M DEDIF@ B HFRF SQBJHBJ M?D KMEFGIFD HBH?D HF BMIB FG QGB RBDF HF HBI?D T � DI?EGKMQAFG BMSQG?D HBI?D N FJD?GBMFD P FM G?@RJF HF QDQBJE? A QGB K?GIJBDF�B HFBKKFD? T ^HF@ YD P ] QGI? B FMM?D DF SQBJHB KEFJIB EGb?J@BKELG JFMFCBGIF IJBGDNBJFGIFB M?D QDQBJE?D VQF SFGFJB FM DEDIF@ B A MF N FJ@ EIF @ BGIFGFJ FM K?GIJ?M D?RJF M?D@ ED@?D T � DI? DF XBKF @ FHEBGIF MB RBDF HF HBI?D £A¡�� T �G MB `BRMB Ö T� DF@QFDIJBG M?D KB@N?D HFM KMEFGIF VQF DF SQBJHBG T� DI?D HBI?D N FJ@ EIFG BM DEDIF@ B K?GIJ?MBJ M? DESQ EFGIF [
� M Ë��� A FM º ¶¹¹Èµ¸Ê JFNJFDFGIB MB b?J@ B HF BKKFD? BM DEDIF@ B NBJB QGQDQBJE? T
� M G?@RJF P M?D BN FMMEH?D A FM NBZD D?G EGb?J@ BKELG NFJD?GBM HFM QDQBJE? T
� M KB@N? EHE?@ B SQBJHB FM EHE?@ B FG FM VQF DF CEDQBME�BJY FM N?JIBM T  FFDIB b?J@ B QG QDQBJE? FCEIB IFGFJ VQF DFMFKKE?GBJM? KBHB CF� FGIJB FG FMDEDIF@B T
�?D KB@N?D ��º�º ¶¹¹Èµ¸Ê A ����º µ� ��º�º ¶¹¹Èµ¸Ê D?G M?D KB@N?D VQFNFJ@ EIFG B QG QDQBJE? D?MEKEIBJ QGB K?GIJBDF�B KQBGH? B FDIF DF MF ?MCEHBDQ K?GIJBDF�B BGIFJE?J T � DIB K?GIJBDF�B DF MF FGCEBJY N?J K?JJF? A IEFGFQGB CBMEHF� HF �� X?JBD T
  EDN?DEIEC? P JFD?MQKELG A K?M?J N FJ@ EIFG BM DEDIF@ B BHBNIBJDF @F] ?J B MBDGFKFDEHBHFD HFM KMEFGIF A @?DIJBJDF K?JJFKIB@FGIF FG NBGIBMMBD NFVQF�BDK?@? MBD HF QGB U ^ T
�������� ��P ñ�Å� �µË�� �µË A ñ�Å� ¹Æö�Ê¶ K?GIJ?MBG MB N?DER EMEHBH HF K?GFWELGHF QG KMEFGIF B �GIFJGFI A B VQF CFM? KEHBH JFBME�BJY FDIB K?GFW ELG T
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Î}�~m ³ q~ m �qÐj qÓp}nmjqp� �^�>�^� þ��� �M G?@RJF HF QDQBJE? T~�n �^�>�^� þ��� �B K?GIJBDF�B HF BKKFD? þFGKJENIBHB � TpqkÒkqp�wk �Â`�½�� �M GECFM HF BKKFD? B �GIFJGFI Tjm�ulw �^�>�^� þ��� �M G?@RJF HFM KMEFGIF T}~ w��qnmy �^�>�^� þ��� �?D BNFMMEH?D HFM KMEFGIF T~}qy �^�>�^� þ��� �M NBZD HF NJ? KFHFGKEB HFM KMEFGIF Tw� }q� �^�>�^� þ��� °GB HEJFKKELG HF K?GIBKI? HFM KMEFGIF Tqnqm�} �^�>�^� þ��� �M EHE?@ B NJFbFJEH? HF MB NYSEGB Tk�~�~�n �^�>�^� þ��� >?GIJBDF�B IF@N?JBM þFGKJENIBHB � Tk qw�~m�k�~�~�n `�£�¡`^£U �FKXB HF MB K?GIJBDF�B IF@N?JBM Tnqy~ myqkqxm �^�>�^� þ��� `EN? HF HEDN?DEIEC? HF BKKFD? Tpm�ml �Â`�½�� >?M?J HFM HEDN?DEIEC? Tlwym�opqmj �Â`�½�� �FD?MQKELG HFM HEDN?DEIEC? Txw��pmjw¼qmj �Â`�½�� �FM?KEHBH HF HFDKBJSB HFM KMEFGIF Txw��youqn} �Â`�½�� �FM?KEHBH HF DQREHB HFM KMEFGIF TiÕ �^�>�^� þ��� �U VQF FDIY QDBGH? FM KMEFGIF Ttml}�pmjw¼qmj `�£�¡`^£U �?JB B MB VQF XB EGEKEBH? MB K?GFWELG T}n� qj �Â` þ�� �?D HFJFKX?D HF BH@ EGEDIJBKELG TÃwpt}�Ój�pmjw¼qmj `�£�¡`^£U �?JB HF MB Q MIE@ B HFDK?GFWELG T
>QBHJ? � T�[ �FNJFDFGIBKELG HF M?D KMEFGIFD FG MB RBDF HF HBI?D T

�UP Ç µ¸¶� �µË�� �µË A | ��Ç ¶�ô Ë� �µË�� �µË NFJ@ EIFG BM DEDIF@B DBRFJ DE QGKMEFGIF DESQF K?GFKIBH? F E@N?DER EMEIBJ BDZ MB K?GFW ELG H?RMF HF QG @ ED@?KMEFGIF K?G H?D FVQEN?D T
� M KB@N? ¶Ê� �Ë EGHEKB DE FDF QDQBJE? BHF@ YD IEFGF NFJ@ ED?D HF BH@ EGED\IJBH?J T

] ^� ^_^ �gdielhcdefg qa djghicka�ck ^
>?@? DF NQFHF ?RDFJCBJ MB K?GIJBDF�B HF QDQBJE? FDIY FGKJENIBHB T UBJB FMM?DF XB QIEME�BH? FM BMS?JEI@ ? HF XBDXEGS £ � T UBJB B�BHEJ @ YD DFSQJEHBH A FCEIBJQG BIBVQF N?J HEKKE?GBJE? 4BGIFD HF FGKJENIBJ DF K?GKBIFGB B MB K?GIJBDF�B QGB NBMBRJB KQBMVQEFJB T � DIBNBMBRJB NQFHF DFJ @?HEOKBHB FG KBHB DEDIF@ B A CEFGF HFIFJ@ EGBHB N?J FM BH@ E\GEDIJBH?J HFM DEDIF@ B þKQ EHBH? KQBGH? DF KB@REF FDIB NBMBRJB P NQFD FM Q DQBJE?BH@ EGEDIJBH?J N?J HFbFKI? AB G? N?HJY HBJDF HF BMIB FG FM DEDIF@ B � T U?J c MIE@ ? PNBJB FCEIBJ VQF H?D K?GIJBDF�BD ESQBMFD IFGSBG MB @ ED@ B JFNJFDFGIBKELG P DF K?G\KBIFGB FM G?@RJF HFM Q DQBJE? T  F FDIB b?J@B G? NQFHFG FW EDIEJ H?D K?GIJBDF�BDESQBMFD FG FM DEDIF@ B T>?@? JFDQMIBH? HF I?H? FDI? P BQGVQF QG BH@ EGEDIJBH?J IFGSB BKKFD? B MBRBDF HF HBI?D A MB NQFHB CEDQBME�BJ P MF DFJY E@N?DERMF HFHQKEJ MB K?GIJBDF�B HFQG QDQBJE? T
6�= 8Q8SOC N?9 F<@@<?=89<? @?=;<;QC C= GC=C989 O= N9?G98: 8 SOC @?=Q<C=C O= D<;Q8F? FC D8;@?=Q98;C�8; : �; OQ<D<�8F8; C <9 @?=Q98;Q�=F?D8; O=8 8 O=8 @?= D8; 8D: 8@C=8F8; C= D8 B8;C FCF8Q?; I
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� M bQGKE?GB@ EFGI? HFM BKKFD? B �GIFJGFI P ?RMESB B M?D KMEFGIFD B HBJDF HF BMIBFG FM DEDIF@ B T °GB CF� HBH?D HF BMIB P FDI?D NQFHFG K?GIJBIBJ FM BKKFD? B �GIFJGFI T>QBGH? ? KQJJF FDI? P M? VQF IEFGF VQF F] FKQIBJ FM KMEFGIF NBJB N FJ@ EIEJ FM BKKFD? PFD QGB ?JHFG VQF MF EGHEVQF BM DFJCEH?J VQF FME@ EGF MB JFSMB VQF E@NEHF DQ �UDBMEJ B �GIFJGFI T °GB CF� FME@ EGBHB MB JFDIJEKKELG P K?@? FM FDIBH? GBIQJBM HFMDEDIF@ B FD NFJ@ EIEJ FM JFHEJFKKE?GB@ EFGI? HF NBVQFIFD P FM KMEFGIF IFGHJY BKKFD?B �GIFJGFI T
{ �Ðmlqkt� s >?@BGH?D VQF F] FKQIB QG KMEFGIF NBJB BKKFHFJ B �GIFJGFI Tu�BJEBRMFD A K?GDIBGIFD THFOGF þ��U` �P�ßDREGßENIBRMFD �� ��ENvSFIFGC þw��£±`��^  � w� � u¡F ?RIEFGF MB �U HFM KMEFGIF T
u¡F R?JJBG MBD ?JHFGFD VQF KBNIQJBG M?D NBVQFIFD HF MB �U HFM KMEFGIF Tu�M QDQBJE? BNBKXF IEFGF VQF IFGFJ NFJ@ ED?D õ DQH?x D?RJF MBD �UIBRMFD TFWFK þ�DQH? �T�U` T� \I @ BGSMF \  U±¡`�±°`�Â½ \H �T�EN � �

>?@? DF ?RDFJCB FG FM BMS?JEI@ ? � FDKJEI? FG U�UP DE@NMF@FGIF BM BKIECBJ MB?N KELG HF K?GFWELG B �GIFJGFI P DF F] FKQIB QG K?@ BGH? FG FM DFJCEH?J VQF MER FJB MBJFSMB HFM ô ¸�È¶Å Å VQF E@NEHF FM BKKFD? XBKEB FM FWIFJE?J T ^ M KMEFGIF DF MF @QFDIJBQGB CFGIBGB F@FJSFGIF VQF MF EGHEKB VQF AB FDIY K?GFKIBH? B �GIFJGFI A VQFNQFHF GBCFSBJ G?J@ BM@ FGIF T

� ESQJB � T� [ �FGIBGB Ú?IBGIF HF BKKFD? B �GIFJGFI T
U?J cMIE@? P K?GCEFGF JFSEDIJBJ FM BKKFD? HFM KMEFGIF FG FM ÅµÌ ? FG MB RBDF HFHBI?D HFM DEDIF@ B A K?GIJ?MBJ VQF FM @ ED@? KMEFGIF NQFHB BKKFHFJ CBJEBD CFKFD B�GIFJGFI FG FM @ ED@? EGDIBGIF T
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�BDIB BX?JB IFGF@?D K?GIJ?M D?RJF VQF KMEFGIFD NQFHFG ? G? NQFHFG K?GFK\IBJDF B �GIFJGFI T ¡EG F@RBJS? P KQBGH? QG KMEFGIF IEFGF BKKFD? B MB JFH P FDIF M?XBKF K?G MB cGEKB ME@ EIBKELG HF MB NJ?NEB CFM? KEHBH HF DQ IBJ] FIB T �G QG DEDIF@ BVQF DF NJFIFGHF K?RJBJ ? ME@ EIBJ FM QD? HF QG BGKX? HF RBGHB P FD QGB DEIQBKELG G?HFDFBRMF T �G MB BJVQEIFKIQJB `?K`?K FDI? DF JFDQFMCF @FHEBGIF MB E@NMBGIBKELGHFM �������� ��T
] ^  ^_^ ¡jgdalhj qa ¢£¤¥¤£¦§¨¤^

�������� �� FD FM I_J@ EG? VQF DF XB HFDESGBH? B MBD HEDIEGIBD N?DEREMEHBHFD HFK?GFWELG VQF IEFGF QG KMEFGIF T � M G?@RJF XBKF JFbFJFGKEB B MB K?@NJB HF QG IEKÝFINBJB K?GIJBIBJ MB K?GFW ELG HFGIJ? HF QGB KEQHBH T �FNJFDFGIB MBD HEDIEGIBD IBJEbBDVQF NQFHF K?GIJBIBJ QG KMEFGIF P IFGEFGH? KBHB QGB HF FMMBD QGBD CFM?KEHBHFD HFDQREHB ? RB] BHB HEDIEGIBD T�B K?GOSQJBKELG N?J HFbFKI? HFM �������� �� CEFGF HFOGEHB FG FM BJKXEC? �µËÿô ÌÆ¸¶��µË É�Ë � HFGIJ? HF M?D BJKXEC?D U�U VQF DF DEJCFG BM KMEFGIF A K?JJFDN?GHFB MB @BIJE� �¶¸¸¶�� ñ�Åµ��Ê¶Ê� �µË�� �µËT �B NJE@ FJB HE@FGDELG HF FDIB @ BIJE� PJFNJFDFGIB M?D HEDIEGI?D �������� ��¹ VQF FWEDIFG FG FM DEDIF@B P VQF N?J HFbFKI?DF XBG HF] BH? FG HEF� T �B DFSQGHB HE@ FGDELG P K?JJFDN?GHF B MBD CFM? KEHBHFD HFDQREHB A HF RB] BHB NBJB KBHB QG? HF M?D �������� ��¹ K?JJFDN?GHEFGIFD T
] ^  ^© ^ �ª anlbj qa okj qab ¢£¤¥¤£¦§ ¨¤^

°GB CF� DF E@NMF@ FGIB MB KBNBKEHBH HF JFSQMBKELG HF CFM? KEHBHFD HF M?DKMEFGIFD P IFGHJZB VQF N?HFJ NFJ@ EIEJ FM BKKFD? B CBJE?D KMEFGIFD K?G CFM? KEHBHFDHEDIEGIBD T �G MB �ESQJB � T� P DF NQFHF ?RDFJCBJ QGB SJYOKB VQF JFNJFDFGIB MBFGIJBHB HF HEDIEGI?D KMEFGIFD FG FM DEDIF@ B FG HEDIEGI?D EGIFJCBM?D HF IEF@N? T>?@? DF @QFDIJB P M?D KMEFGIFD FGIJBG K?G QGB CFM?KEHBH HF �� ÞÖßD P �� ÞÖßD��¢ ÞÖßD A �� ÞÖßD JFDNFKIECB@ FGIF T>?@? DF @QFDIJB P KBHB QG? HF FDI?D KMEFGIFD KQ@NMF DQ CFM?KEHBH HF K?GFW ELGHF BKQFJH? K?G DQ �������� ��T UBJB E@NMF@FGIBJ FM �������� �� DF XB QIEME�BH? MBQIEMEHBH `> ò�ó T
] ^  ^� ^ «¬o­ ak ®¡¯

`> FD QGB XFJJB@ EFGIB VQF CEFGF AB K?G I?HBD MBD HEDIJERQKE?GFD �EGQW T ¡QG?@RJF FD FM BKJLGE@ ? HF �¸¶ø � �µË�¸µÅ A N FJ@ EIF SFGFJBJ QG DEDIF@ B HF K?MBDB MBD VQF DF BDESGB QGBD NJ?NEFHBHFD P K?@? N?J F] F@NM? P MB CFM? KEHBH HF DQREHB? RB] BHB T>?@? DF NQFHF CFJ FG MB OSQJB � T� P DF NQFHFG EJ SFGFJBGH? QGB EGOGEHBH HFK?MBD P VQF B DQ CF� NQFHFG K?MSBJ HF ?IJBD K?MBD K?GDESQEFGH? QGB HEDIJERQKELGHFM BGKX? HF RBGHB BHFKQBH? T ¡EF@NJF FW EDIF QGB K?MB EG EKEBM P MMB@ BHB � µµ� VQFKQFMSB HFM HEDN?DEIEC? O] ? T ^ NBJIEJ HF BXZ DF KJFB QGB DFSQGHB K?MB P VQF KQFMSBHF MB NJE@ FJB T � DIB K?MB IEFGF K?@? OGBMEHBH E@NFHEJ VQF DF K?GDQ@B @YD HF QGN?JKFGIB] F I?IBM HFM BGKX? HF RBGHB K?G QG NJ?I? K?M? HFIFJ@ EGBH? T U?J F] F@NM? PN?HF@?D EGHEKBJ VQF D?MB@ FGIF VQFJF@?D VQF FM NJ?I? K?M? �U K?GDQ@ B QG �� °HFM I?IBM HFM BGKX? HF RBGHB A BDZ BDFSQJBJ VQF ?IJ?D NBVQFIFD E@N?JIBGIFD P K?@?M?D ^>Þ ? MBD IJB@ BD ^�UP IFGSBG BKKFD? B MB JFH P NFJ@ EIEFGH? VQF M?D NBVQFIFD
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�ESQJB � T� [ �] F@NM? HF HEDIEGI?D KMEFGIFD FG `?K`?K T
HF K?GOJ@ BKELG MMFSQFG B DQ HFDIEG? A G? DF CQFMCBG B FGCEBJ EGGFKFDBJEB@ FGIF P? MB NJFDFGKEB HF GQFC?D FVQEN?D FG MB JFH T

� ESQJB � T� [ aFJBJVQZB HFM bQGKE?GB@ EFGI? HF `> T
� M JFDI? HF K?MBD P DF SFGFJBG HFNFGHEFGH? HFM HEDF�? HFM DEDIF@ B T ^ KBHB K?MBDF MF NQFHF BDESGBJ QG K?GDQ@? @YWE@? A QGB NJE?JEHBH HFIFJ@ EGBHB JFDN FKI?B MBD HF@ YD K?MBD T  F FDIB b?J@ B DF NQFHF HFKEHEJ VQF BMSQG?D NJ?SJB@BD P K?@?N?J F] F@NM? M?D U�UP G? DBIQJFG MB JFH T

] ^  ^] ^ «¡fnj ka ohebepc ®¡¯
�B @F] ?J b?J@B HF JFDN?GHFJ B MB NJFSQGIB P DFJZB EJ HEJFKIB@ FGIF B MBD NYSEGBDHFM � ¶Ë VQF HBG QGB FWNMEKBKELG FWIFGDB B FDI? ? JFKQJJEJ B MB RERME?SJBbZB VQFDF NJFDFGIB BM OGBM HF FDIF H? KQ@ FGI? ò�ó T ¡EG F@RBJS? P BQGVQF G? DF NJFIFGHFIJBIBJ FM IF@ B K?G NJ?bQGHEHBH P B K?GIEGQBKELG DF NJFDFGIB QG NFVQF�? F] F@NM?FWNMEKBIEC? HF K?GIJ?M @ FHEBGIF `> NBJB HBJ B FGIFGHFJ DQ bQGKE?GB@ EFGI? [�G FDIF F] F@NM? DF CB B DFNBJBJ FM IJYOK? ¹¹Ç HFM JFDI? HFM IJYOK? T UBJB FMM?DF SFGFJBJY QGB ] FJBJVQZB HF K?MBD VQF NFJ@ EIB HECEHEJ M?D NBVQFIFD HF BKQFJH?
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K?G MB BN MEKBKELG VQF M?D QIEMEKF T

�� zÊ�¹� ¶ÊÊ Ê�ñ ��Ç ³ ¸µµ� Ç ¶ËÊ Å� ´µ Ç �ö Ê�| ¶ÆÅ� ´´
�DIB MZGFB SFGFJB MB K?MB JBZ� A MB BDESGB BM HEDN?DEIEC? ��Ç ³ T �B K?MB N?J HFbFKI? PDFJY MB K?MB Gc@FJ? ��P VQF MB KJFBJF@?D QGBD MZGFBD @ YD BRB] ? T ^ FDIB K?MB EJYGI?H?D M?D NBVQFIFD VQF G? FDI_G @ BJKBH?D T

�� �Å¶¹¹ ¶ÊÊ Ê�ñ ��Ç ³ º ¶¸�Ë� ´µ �Å¶¹¹�Ê ´µ´ Ç �ö ¸¶�� ´¶·� ö�� ���Å ¸¹� ö��
^X?JB P M? VQF DF XB XFKX? FD SFGFJBJ MB K?MB �[� N?J HFRB] ? HF MB �[ A VQF DESQFMESBHB BM HEDN?DEIEC? ��Ç ³ HF @ BGFJB VQF D?MB@ FGIF N FJ@ EIF QGB RB] BHB HF ��¢ÞRßD A QGB DQREHB HF �� ÞRßD T � DIB K?MB DFJY MB NJEGKENBM HF MB KQBM K?MSBJYGFM JFDI? HF MBD K?MBD T

�� �Å¶¹¹ ¶ÊÊ Ê�ñ ��Ç ³ º ¶¸�Ë� ´µ´ �Å¶¹¹�Ê ´µ´³ Ç �ö ¸¶�� ´³³� ö�� ���Åº³� ö�� º ¸�µ ³�� �Å¶¹¹ ¶ÊÊ Ê�ñ ��Ç ³ º ¶¸�Ë� ´µ´ �Å¶¹¹�Ê ´µ´´ Ç �ö ¸¶�� ·³� ö�� ���Å ¹ ³� ö��º ¸�µ ´
�G FDIF @?@FGI? P FW EDIFG H?D GQFCBD K?MBD T �B NJE@ FJB K?MB þMB �[��� IEFGF @ BA?JNJE?JEHBH VQF MB DFSQGHB þMB �[��� HF b?J@ B VQF MB DFSQGHB D?MB@ FGIF BMKBG�BJYFM @ YWE@? HF ¢�ÞRßD KQBGH? MB NJE@ FJB G? GFKFDEIF I?H? DQ BGKX? HF RBGHBBDESGBH? T

�� zÊ�¹� ¶ÊÊ Ê�ñ ��Ç ³ º ¶¸�Ë� ´µ´³ Ç ¶ËÊ Å� ´³³µ ¹| z º �¸�Æ¸ö ´³�� zÊ�¹� ¶ÊÊ Ê�ñ ��Ç ³ º ¶¸�Ë� ´µ´´ Ç ¶ËÊ Å� ´´³µ ¹| z º �¸�Æ¸ö ´³
¡F BKBRB HF BDESGBJ FM IEN? HF K?MB ¡�� þ� �µ�Ç ¶¹��� ·¶�¸Ë �¹¹ »Æ�Æ��ËÌ � VQFFD QGB K?MB G? HF@ BDEBH? NJFKEDB P NFJ? VQF NFJ@ EIF QG?D KYMKQM?D JYNEH?D B MB@ YVQEGB T �WEDIFG HEDIEGI?D IEN ?D HF K?MBD BKFNIBHBD N?J `> A DF HEbFJFGKEBG QGBDHF ?IJBD FG MB @ BGFJB HF IJBIBJ M?D HBI?D T U?J F] F@NM? P FW EDIF MB K?MB ºô | µ�| ¶¹�HF IEN ? ���± A MB K?MB `Ö� þ�µ� �Ë ÄÆ�� �� · �Å��¸ � @QKX? @ YD NJFKEDB VQF MBQIEME�BHB P NFJ? K?G QG K?DIF K?@NQIBKE?GBM DQNFJE?J T UBJB @ BA?J EGb?J@ BKELG PK?GDQMIBJ MB RER ME?SJBbZB ò�ó T

�� ô Å��¸ ¶ÊÊ Ê�ñ ��Ç ³ º ¶¸�Ë� ´µ³ º ¸µ�µ�µÅ �º º ¸�µ ´ Ç ¶ËÊ Å� ´ |È �Å¶¹¹�Ê´µ´³�� ô Å��¸ ¶ÊÊ Ê�ñ ��Ç ³ º ¶¸�Ë� ´µ³ º ¸µ�µ�µÅ �º º ¸�µ ¶ Ç ¶ËÊ Å� ´ |È �Å¶¹¹�Ê´µ´´
^X?JB DF XB EGHEKBH? VQF I?H?D M?D NBVQFIFD N FJIFGFKEFGIFD BM NJ?I? K?M? �UP VQFNBDFG N?J FM HEDN?DEIEC? ��Ç ³ A VQF IFGSBG MBD @ BJKBD � A � FG DQ KBRFKFJB PCBABG B MBD K?MBD �[�� A �[�� JFDN FKIECB@ FGIF T � M JFDI? HF NBVQFIFD VQF G? DFBG�UP G? NBDBJYG N?J GEGSQGB K?MB P N?J IBGI? IFGHJYG BKKFD? MERJF B �GIFJGFI TU?J cMIE@ ? P DF @ BJKBG M?D NBVQFIFD K?G M?D Gc@ FJ?D � A � DFScG DF K?GDEHFJFGFKFDBJE? NBJB VQF CBABG B MBD K?MBD BHFKQBHBD T � DI? DF K?GDESQF @ FHEBGIF MBBAQHB HF ÛÜ �¶öÅ�¹T U?J F] F@NM? P DE VQFJF@?D VQF FM ¹¹Ç IFGSB @BA?J NJE?JEHBHVQF KQBMVQ EFJ ?IJB K?DB P IFGHJZB@?D VQF BDESGBJM? B MB NJE@ FJB K?MB T � DI? DFJFBME�B P K?GIJ?MBGH? MBD NFIEKE?GFD VQF DF HEJE] BG BM NQFJI? ¹¹Ç VQF FD FM Gc@ FJ?�� [
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^KBRB@?D HF @BJKBJ I?H?D M?D NBVQFIFD ¹¹Ç NBJB VQF CBABG B MB K?MB K?G @BA?JNJE?JEHBH T £ EFGIJBD VQF FM JFDI? HF NBVQFIFD HF IEN ? �UP EJYG B MB K?MB N?J HFbFKI?VQF FD MB ��T
] ^  ^  ^ ¿lbedcdefg qa ®¡ ag ab kekhanc ®jd®jd ^

°GB CF� AB DF XB @?DIJBH? QGB EHFB RYDEKB HFM bQGKE?GB@ EFGI? HFM `> P DFNJFDFGIB MB NBJIF HFM KLHES? VQF DF XB FMBR?JBH? FG FM DEDIF@ B NBJB XBKFJ QD? HFFDIB XFJJB@ EFGIB T � DIY HECEHEH? FG H?D NBJIFD T �B NBJIF HFM DFJCEH?J þBMS?JEI@ ?� � NJFNBJB MBD K?MBD EGEKEBMFD P IBGI? HF DQREHB K?@? HF RB] BHB P FG M?D HEDN?DEIEC?DBHFKQBH?D T �B NBJIF VQF BKIECB FM KMEFGIF KQBGH? F] FKQIB MB ?JHFG HF K?GFKIBJDF B�GIFJGFI þBMS?JEI@ ? � � SFGFJB MB K?MB K?G MB CFM? KEHBH NFJ@ EIEHB NBJB FDF KMEFGIFA BDESGB I?H?D DQD NBVQFIFD B MB @ ED@ B T� M BMS?JEI@ ? � P K?@? DF @QFDIJB P NJFNBJB BM DEDIF@ B NBJB MB bQIQJB K?GFWELGHF KMEFGIFD T UBJB FMM? P M? NJE@ FJ? VQF XBKF FD ME@NEBJ MBD JFSMBD BGIFJE?JFD `>K?@? @FHEHB NJFCFGIECB T  FDNQ_D P DF SFGFJBG MBD K?MBD JBZ� VQF DF BN MEKBG BKBHB HEDN?DEIEC? FMFSEH? N?J FM DEDIF@B T >?@? DF NQFHF ?RDFJCBJ DF SFGFJBG H?DK?MBD JBZ� P QGB HF DQREHB A ?IJB HF RB] BHB T  F FDIB b?J@ B DF NJFIFGHF K?GDFSQEJQG K?GIJ?M HF B@RBD CFM? KEHBHFD T �G FDIF BMS?JEI@ ? D?MB@ FGIF DF SFGFJBG MBDK?MBD HFM HEDN?DEIEC? P AB VQF I?HBCZB G? DBRF@?D KQBGI?D KMEFGIFD BKKFHFJYG BMDEDIF@ B T�G FM DFSQGH? BMS?JEI@? þFM Gc@ FJ? � � DF SFGFJBG MBD K?MBD HF BKQFJH? K?GM?D NJEC EMFSE?D HFM KMEFGIF T ^ DZ P QGB CF� QG KMEFGIF BKKFHF B �GIFJGFI P DF SFGFJBGMBD K?MBD HF BKQFJH? K?G M?D MZ@ EIFD HF CFM? KEHBH VQF IEFGF T � DI? DF JFBME�B KBHBCF� VQF QG KMEFGIF NQMDB MB ?N KELG HF K?GFKIBJ B �GIFJGFI A DF HFDIJQAFG KBHBCF� VQF QG KMEFGIF KEFJJB MB CFGIB HF GBCFSBKELG VQF @ BGIEFGF MB K?GFW ELG B�GIFJGFI T
[ �À � . �Á �����$� "� �%������ ��� Â�1 Ã��%�1�" %�

����� �
UQFHFG FW EDIEJ H?D b?J@ BD HF HBJ HF RB] B QG KMEFGIF T �QF FM KMEFGIF C?\MQGIBJEB@ FGIF DF HFDK?GFKIF NQMDBGH? MB ?N KELG K?JJFDN?GHEFGIF FG MB CFGIBGBF@ FJSFGIF P ? VQF FM KMEFGIF NEFJHB DQ K?GFW ELG K?G MB JFH A HF] F HF IFGFJ BKKFD?bZDEK? BM DFJCEH?J T

] ^Ä ^_^ ÅakdjgaÆ efg Çjboghciec qab dbeagha ^
¡E QG KMEFGIF DF HFDK?GFKIB C?MQGIBJEB@ FGIF HFM DEDIF@B P M? cGEK? VQF IEFGFVQF XBKFJ FM DEDIF@ B FD EGHEKBJ BM ô ¸�È¶Å Å VQF MB �U QIEME�BHB HF] B HF IFGFJ BKKFD?B �GIFJGFI T  FDNQ_D HF FMM? DF HFDBKIECBJY FM QD? HFM KMEFGIF FG MB RBDF HF HBI?DNBJB VQF FM KMEFGIF NQFHB C?MCFJ B FGIJBJ B �GIFJGFI T�B CFGIBGB HF KEFJJF HFM KMEFGIF P ?JHFGB MB F] FKQKELG HF QGB EG DIJQKKELG VQFXBKF VQF FM DEDIF@ B CQFMCB B KBNIQJBJ I?HBD MBD NFIEKE?GFD HFM KMEFGIF VQF G?CBABG B QG DFJCEH?J NFJ@ EIEH? T
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{ �Ðmlqkt� z >?GIJ?M HF CFM?KEHBH @ FHEBGIF `> N?J NBJIF HFM DEDIF@ B Tu�DIF BMS?JEI@? FDIY EGKMQEH? HFGIJ? HFM ¹�¸�º � �µ��µ�É¹Ç T
u�BJEBRMFD T`>v ßDREGßIK�`�v wFIX �wä��v w×MBG� w�^`�°Uv�����^`� ±äÂv ����
uÖ?JJB@?D KQBMVQEFJ K?DB VQF XBAB HF BGIFD T�`> VHEDK HFM HFC ��`� J??I �ÈßHFCßGQMM ÈßHFCßGQMM�`> VHEDK HFM HFC ��`� EGSJFDD �ÈßHFCßGQMM ÈßHFCßGQMM�`> VHEDK HFM HFC ��`� J??I �ÈßHFCßGQMM ÈßHFCßGQMM�`> VHEDK HFM HFC �ä�� J??I �ÈßHFCßGQMM ÈßHFCßGQMM�`> VHEDK HFM HFC �ä�� EGSJFDD �ÈßHFCßGQMM ÈßHFCßGQMM�`> VHEDK HFM HFC �ä�� J??I �ÈßHFCßGQMM ÈßHFCßGQMM
uU?J VQF K?GFW ELG NBDB FM IJYOK? N?J HFbFKI? T �B K?MB � FD MB K?MB HF M?D NBVQFIFDVQF DBMFG B �GIFJGFI G? KMBDEOKBH?D þ^>ÞD� T�`> VHEDK BHH HFC ��`� J??I XBGHMF �� [ XIR HFbBQMI ��`> VHEDK BHH HFC �ä�� J??I XBGHMF ��[ XIR HFbBQMI �
u½FGFJBKELG HF MB ] FJBJVQZB T �B �� [� FD MB VQF BSJQNB B I?H?D A MB �� [� MB K?MBN?J HFbFKI? T ÉHF@ NBJB ��[� A ��[���`> KMBDD BHH HFC ��`� NBJFGI �� [ KMBDDEH �� [� XIR JBIF �Ê�^`�°U ËÝREI KFEM�Ê�^`�°U ËÝREI�`> KMBDD BHH HFC �ä�� NBJFGI ��[ KMBDDEH ��[� XIR JBIF �Ê�^`� ±äÂ ËÝREIKFEM �Ê�^`� ±äÂ ËÝREI
�`> KMBDD BHH HFC ��`� NBJFGI �� [� KMBDDEH �� [� XIR JBIF ��ÝREI KFEM � ò¢�Ì��^\`� ±äÂß���óÝREI�`> VHEDK BHH HFC ��`� NBJFGI �� [� XBGHMF � [ DbV NFJIQJR ���`> OMIFJ BHH HFC ��`� NBJFGI �� [ NJ?I? K?M EN XBGHMF � b× KMBDDEH �� [�
�`> KMBDD BHH HFC �ä�� NBJFGI ��[� KMBDDEH ��[� XIR JBIF ¢ÝREI KFEM � ò¢�Ì��^\`�°Uß���óÝREI�`> VHEDK BHH HFC �ä�� NBJFGI ��[� XBGHMF �� [ DbV NFJIQJR ���`> OMIFJ BHH HFC �ä�� NBJFGI ��[ NJ?I? K?M EN XBGHMF � b× KMBDDEH ��[�
] ^Ä ^© ^ ÅakdjgaÆ efg egÇjboghciec ^

°G KMEFGIF NQFHF NFJHFJ DQ K?GFWELG HF JFH HF H?D b?J@ BD [ QGB b?J@ B bZDEKBHFREH? B MB N_JHEHB HF DF�BM HF MB JFH È �¸�Å�¹¹P A ?IJB HFREH? B VQF FM KMEFGIF KEFJJBEGK?JJFKIB@FGIF MB CFGIBG Ú?IBGIF VQF @ BGIEFGF MB K?GFW ELG K?G FM DFJCEH?J T �GB@R?D KBD?D P FM DFJCEH?J DE@NMF@ FGIF HF] B HF IFGFJ K?GIBKI? K?G FM KMEFGIF A M?K?GDEHFJB HFDK?GFKIBH? HFDNQ_D HF KEFJI? IEF@N? T �B b?J@B HF HFDK?GFW ELG FDDE@ EMBJ B MB CFJDELG C?MQGIBJEB T �B HEbFJFGKEB FD VQF P FG CF� HF DFJ FM KMEFGIF FM VQFNEHF MB HFDK?GFWELG P FD FM DFJCEH?J FM VQF HFRF NFJKBIBJDF HF FMM? T ¡EG F@RBJS? P



Y ü¼ ü ®¨
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{ �Ðmlqkt� � >?GIJ?M HF CFM? KEHBH @ FHEBGIF `> N?J NBJIF HFM KMEFGIF Tßß �DIF BMS?JEI@ ? DF QIEME�B FG MB bQGKELG Ê¶� �Ë��¸Ë ��� Æ¹Æ¶¸�µ }��µË�� �µË�EGKMQEH? FG FM BJKXEC? ¸�Ê(�¸�Å�¹¹ É�Ë�T
ßß�BJEBRMFD A K?GDIBGIFD Tßß�EN A �EN�BJJBA K?GIEFGF MB �U HFM KMEFGIF VQF DF K?GFKIB T �B cMIE@ B HECEHEHBFG QG CFKI?J Tßß�CFM? KEHBH�K?GFW E?G�ÞR A �CFM? KEHBH�DQREHB�ÞR D?G M?D CBM?JFD ?RIFG EH?DHF MB RBDF HF HBI?D K?JJFDN?GHEFGIFD BM KMEFGIF VQF F] FKQIB FDI? Tßß�FHFD HF FGIJBHB A DBMEHB THFOGF þ��� �ä�����¡¡ �P�×MBG� �� �HFOGF þ��� ��Â`��Â�` �P�FIX � �� �ßß�?KBME�BKELG HF M?D REGBJE?D THFOGF þ�`> �P�ßDREG ßIK �� �HFOGF þ��U` �P�ßDREGßENIBRMFD �� �
ßßUJ?SJB@ B@?D MB CFM? KEHBH HF HFDKBJSB HFM QDQBJE? TFWFK þ�DQH? �T`> T� KMBDD JFNMBKF HFC �T�� �ä�����¡¡ T� NBJFGI ��[� KMBDDEH��[�T�EN�BJJBA ò�ó T� XIR JBIF �ÝREI KFEM �T�CFM?KEHBH�K?GFWE?G�ÞR T�ÝREI NJE? � �� �FWFK þ�DQH? �T`> T� VHEDK JFNMBKF HFC �T�� �ä�����¡¡ T� NBJFGI��[�T�EN�BJJBA ò�ó T� XBGHMF �T�EN�BJJBA ò�ó T�[ DbV NFJIQJR �� �� �FWFK þ�DQH? �T`> T� OMIFJ JFNMBKF HFC �T�� �ä�����¡¡ T� NJ?I? K?M EN NBJFGI ��[XBGHMF �T�EN�BJJBA ò�ó T� b× KMBDDEH ��[�T�EN�BJJBA ò�ó� �FWFK þ�DQH? �T�U` T� \I @ BGSMF \  U±¡`�±°`�Â½ \H �T�EN � �FWFK þ�DQH? �T�U` T� \I @ BGSMF \^ U±¡`�±°`�Â½ \H �T�EN T� \] £^�Þ Í DFI\@ BJÝ�T�EN�BJJBA ò�ó� �
ßßUJ?SJB@ B@?D MB CFM? KEHBH HF DQREHB TFWFK þ�DQH? �T`> T� KMBDD JFNMBKF HFC �T�� ��Â`��Â�` T� NBJFGI �� [� KMBDDEH�� [�T�EN�BJJBA ò�ó T� XIR JBIF �ÝREI KFEM �T�CFM?KEHBH�DQREHB�ÞR T�ÝREI NJE? � �� �FWFK þ�DQH? �T`> T� VHEDK JFNMBKF HFC �T�� ��Â`��Â�` T� NBJFGI�� [�T�EN�BJJBA ò�ó T� XBGHMF �T�EN�BJJBA ò�ó T�[ DbV NFJIQJR �� �� �FWFK þ�DQH? �T`> T� O MIFJ JFNMBKF HFC �T�� ��Â`��Â�` T� NJ?I? K?M EN NBJFGI �� [XBGHMF �T�EN�BJJBA ò�ó T� b× KMBDDEH �� [�T�EN�BJJBA ò�ó� �FWFK þ�DQH? �T�U` T� \I @ BGSMF \  U���±°`�Â½ \D �T�EN � �FWFK þ�DQH? �T�U` T� \I @ BGSMF \^ U���±°`�Â½ \D �T�EN T� \] £^�Þ Í DFI\@ BJÝ�T�EN�BJJBA ò�ó� �
{ �Ðmlqkt� �  FDBKIECBKELG HF QG KMEFGIF HF b?J@ B C?MQGIBJEB Tßß>?GDIBGIFDHFOGF þ��U` �P�ßDREGßENIBRMFD �� �HFOGF þ��U�½^`�ä^X �P���� T��¢ T� T�� �� �
ßß� M QDQBJE? BNBKXF IEFGF VQF IFGFJ NFJ@ ED?D õ DQH?x D?RJF MBD �UIBRMFD TFWFK þ�DQH? �T�U` T� \I GBI \^ U���±°`�Â½ \N `>U \D �T�EN T� \]  Â^` ÍI?\HFDIEGBIE?G �T�U�½^`�ä^X P�JFICBM� �
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HFREH? BM bQGKE?GB@ EFGI? HF QGB NYSEGB ×FR FG U�UP FM DFJCEH?J HEbZKEM@ FGIFNQFHF DBR FJ DE FM KMEFGIF FDIY K?GFKIBH? ? G? FG QG EGIFJCBM? HF IEF@N? NFVQF�? TUBJB bBKEMEIBJ MB IBJFB P QG KMEFGIF KBHB KEFJI? IEF@N? P BKIQBME�B DQ FDIBH? FG QGOKXFJ? VQF IEFGF K?@? G?@RJF DQ �U A VQF JFDEHF FG MB @ YVQEGB DFJCEH?J T � DIFOKXFJ? IEFGF KQBIJ? FDIBH?D [

� M KMEFGIF BKBRB HF BKIQBME�BJ DQ FDIBH? T
� M KMEFGIF G? XB BKKFHEH? JFKEFGIF@ FGIF P DF MF ?I?JSB QGB DFSQGHB ?N?JIQ\GEHBH T
Â? DF IEFGFG G?IEKEBD HFM KMEFGIF JFKEFGIF@ FGIF P N?J M? VQF DF HFDK?GFKIB T
� M KMEFGIF G? FDIY K?GFKIBH? P N?J M? VQF G? DF XBKF GBHB T

� DIF bQGKE?GB@ EFGI? DF @QFDIJB FG MB �ESQJB � T� T

� ESQJB � T� [ �QGKE?GB@ EFGI? HFM K?GIJ?M HF KMEFGIFD T
UBJB FMM? P FM BMS?JEI@ ? � DF VQFHB BKIECBH? FG ö¶��Ì ¸µÆËÊ RQDKBGH? BVQFMM?DKMEFGIFD VQF G? BKIQBME�BG DQ FDIBH? T� DIF BMS?JEI@ ? RQDKB D?MB@ FGIF B BVQFMM?D N?DERMFD KMEFGIFD HFGIJ? HFM JBGS?HF �U D VQF K?GIJ?MB `?K`?K FG CF� HF I?H? FM JBGS? N?DERMF T  F FDIB b?J@ B DFJFSQMB FM Gc@ FJ? HF KMEFGIFD VQF FGIJBG BM DEDIF@ B @FHEBGIF FDIB BJVQEIFKIQJB ADF KBJSB @ FG?D FM DEDIF@ B T

[ �Î � Ï��Â�" ��� ' ��! ���" � � � " � % � �%������ �
U?J HECFJD?D @?IEC?D P NQFHF FWEDIEJ QG K?G]QGI? HF DFJCEH?JFD B M?D VQF DZVQF FDI_ N FJ@ EIEH? BKKFHFJ BQGVQF FM KMEFGIF G? FDI_ HBH? HF BMIB T � DI? FD QGBJFBMEHBH VQF DF ?RDFJCB FG @QMIEIQH HF ? KBDE?GFD [

°G �¶º ��ñ� Ü µ¸�¶Å HF QG BFJ?NQFJI? ?bJFKF SJBIQEIB@FGIF EGb?J@ BKELG HFI?H?D DQD CQFM?D P F@RBJVQFD A HF@ YD DFJCEKE?D HF MB EGDIBMBKELG T � DI? JBJBCF� FDIB BM?] BH? FG QGB @ ED@ B K?@NQIBH?JB T
¡E FM �¶º ��ñ� Ü µ¸�¶Å DF BN MEKB BM IQJED@ ? P DF NQFHF HBJ BKKFD? B MBD NYSEGBD?OKEBMFD HFM MQSBJ P K?@? MB ×FR HFM BAQGIB@ EFGI? P @QDF?D P FIK T
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{ �Ðmlqkt� ² ÖcDVQFHB HF KMEFGIFD HFDK?GFKIBH?D Tu>?GDIBGIFD TUä �^Âv w��� T��¢ T�w`±>`±>v w�� w �>U@EGv w��� w uUBJB FM KMEFGIF ��� T��¢ T�T��� �>U@BWv w��� w u�BDIB FM KMEFGIF ��� T��¢ T� T���`��£U±v w�� w ���>���Â`�¡v wß`?K`?K�KMEFGIFD wU°��`±¡�^>�U`^ ±¡v w���� [�¢�� w
×XEMF þIJQF � H?b?J þþE v � �>U@ EG � E Ñv � �>U@BW � EÒÒ�� H?GQ@FJ?v� þXFBH \ � � ���>���Â`�¡ß�Uä�^Â T�E TIWI � �bFKXBv� þHBIF Ò °H w w °@ w w °X w w °` � �KBDF �GQ@FJ? EGw� w� u�M KMEFGIF BKBRB HF FDIBJ P RB] B@?D FG QG? FM SJBH? TFKX? � È� ���>���Â`�¡ß�Uä�^Â T�E TIWI ���w� w� u�M KMEFGIF G? XB JFDN?GHEH? P DFSQGHB ?N?JIQG EHBH TFKX? � È� ���>���Â`�¡ß�Uä�^Â T�E TIWI ���w�w� u�M KMEFGIF AB G? FDIB P DF HFDK?GFKIB HF �GIFJGFI TENIBRMFD \I GBI \^ U���±°`�Â½ \N `>U ÍHN?JI Ó �U°��`±¡�^>�U`^ ±¡\D �Uä�^Â T�E \]  Â^` ÍI?\HFDIEGBIE?G �Uä�^Â T�`±>`±> �FKX? � È� ���>���Â`�¡ß�Uä�^Â T�E TIWI ���Ì� uÂ? DF XBKF GBHB NBJB QG KMEFGIF HFDK?GFKIBH? T��FDBKH?GFDMFFN �`��£U± �H?GF

¡E DF HB QG DFJCEKE? HF �?�UP DF HFRF HF N?HFJ HFDKBJSBJ BMSQG?D HF M?DNJ?SJB@BD VQF M? N FJ@ EIFG T � DI?D NJ?SJB@ BD NQFHFG FDIBJ BM?] BH?D FG QGDFJCEH?J �`U FWIFJG? T
�IK_IFJB T

�WEDIFG H?D b?J@ BD HF NJ?SJB@BJ FDI?D DFJCEH?JFD FWIFJG?D N FJ@ EIEH?D [ @ FHEBGIFNQFJI?D ? @ FHEBGIF �U D T >BHB QGB HF MBD ?N KE?GFD IEFGFG CFGIB] BD A HFDCFGIB] BD PN ?J FMM? DF CBG B IJBIBJ N?J DFNBJBH? T
] ^Ô ^_^ ¿ddakj naqecgha loaihjk ^

� M BKKFD? @ FHEBGIF NQFJI?D K?GDEDIF FG HEDbJB�BJ MB N FIEKELG HF QGB HEJFKKELG×FR K?G QG NQFJI? VQF @YD IBJHF FM DEDIF@ B `?K`?K EGIFJNJFIBJY K?@? MB NF\IEKELG HF QGB HEJFKKELG ×FR HFIFJ@ EGBHB T UBJB FMM? P DF K?@NMFIB FM BMS?JEI@ ? �NJFDFGIBH? BGIFJE?J@ FGIF @?HEOKBGH? MB MZGFB [
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�ÛÜ � ÿ� Ë¶� ÿ* Ü�)� ���Û´ W ÿº ��º ÿ¹ �Ü (�*´ É�� ÿ� {´*� ��µÿÊ�¹��Ë¶��µË �Ü (�*´ É�������

U?J MB DESQ EFGIF [
�ÛÜ � ÿ� Ë¶� ÿ* Ü�)� ���Û´ W ÿº ��º �Êº µ¸� Õ �Ü �)� ����* �)Ü �*{ ��ÿ¹ �Ü (�*´ É�� ÿ� {´*� � �µÿÊ�¹��Ë¶��µË �Ü (�*´ É�������

¡EFGH? �Ü �)� ����* �)Ü �*{ �� QGB CBJEBR MF VQF K?GIEFGF FM EGIFJCBM? HFNQFJI?D VQF DF HFDFFG JFDFJCBJ T U?J HFbFKI? P FDIB CBJEBRMF CBMF õ���� [�¢��x T >?@?DF NQFHF ?RDFJCBJ P FDIB @?HEOKBKELG EGHEKB VQF MB JFSMB DF BN MEKB NBJB I?H?D M?DNBVQFIFD `>U VQF G? DF HEJE] BG B M?D NQFJI?D EGHEKBH?D T�BA VQF DF�BMBJ P VQF JFBM@ FGIF G? E@N?JIB MB HEJFKKELG ×FR VQF DF EGHEVQFFG FM N?JIBM þCFJ DFKKELG � T� T�� P DEG? MB BD? KEBKELG VQF IEFGF FM DEDIF@B K?G HEKX?NQFJI? T � D HFKEJ P JFBM@ FGIF HB ESQBM MMB@ BJ B °U� [���� Ö××Ø ÙÚÚÛÛÛ ÜÝØÞ Üßà Ùáâãã DE HFDNQ_D FM NQFJI? ���� FDIB BD? KEBH? K?G ½??SMF T � M KMEFGIF DFSQEJYJFKEREFGH? MB NYSEGB HF ½??SMF T

� ESQJB � T¢ [ �QGKE?GB@ EFGI? HF BKKFD? N?J NQFJI?D T
] ^Ô ^© ^ ¿ddakj naqecgha äå k ^

±IJB b?J@B HF HBJ HF BMIB QGB NFIEKELG FD HBJ HF BMIB FG FM DEDIF@ B DQ �UT� DI? DF K?GDESQF HF MB b?J@B EGHEKBHB FG FM BMS?JEI@ ? � T � DIBD JFSMBD N FJ@ EIFGFM BKKFD? B QG MEDIBH? HF �U D HFIFJ@ EGBH? P A DE FDIYG K?M? KBHBD BGIFD VQF MBDJFSMBD HF NJ?XER EKELG P NFJ@ EIFG FM BKKFD? B M?D DFJCEH?JFD T
{ �Ðmlqkt� » >LHES? NBJB HBJ NBD? B QGB ÛÜ B IJBC_D HFM DEDIF@ B Tu�BJEBR MFD T�U`v ßDREGßENIBRMFD�U¡�^>�U`^ ^¡v w�� T��� T�¢� T��� �� T��� T�¢� T�� TTTx

| µ¸ � �Ë �ÛÜ��* �)Ü �*{*�Êµ�ÛÜ � ÿ� Ë¶� ÿ* Ü�)� ���Û´ W ÿº ��º ÿÊ �� ÿ� * ��)Ü �ÊµË�
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� M ô ¸�È¶Å Å HF �EGQW RQDKB MB NJE@ FJB JFSMB VQF KQ@NMB MBD K?GHEKE?GFD HBHBD PHF @ BGFJB VQF BGIFD HF NJ?XEREJ FM BKKFD? BM KMEFGIF P RQDKBJY DE FD QGB �U NFJ\@ EIEHB A FG DQ KBD? P JFBME�BJY MB NFIEKELG FWIFJGB T �G MB OSQJB � T� DF JFNJFDFGIBFM bQGKE?GB@ EFGI? HFM @ ED@? T

�ESQJB � T� [ �QGKE?GB@ EFGI? HF BKKFD? @ FHEBGIF ÛÜ T
] ^Ô ^� ^ Å eæaiagdeck aghia cddakj naqecgha äå k ç naqecghaloaihjk ^

�B HEbFJFGKEB FGIJF FM BKKFD? @FHEBGIF �U D A FM BKKFD? @ FHEBGIF NQFJI?D PBNBJIF HF MB E@NMF@ FGIBKELG EGIFJGB HFM @ ED@? P K?GDEDIF FG VQF P QGB @ YVQEGBHFGIJ? HF MB JFH EGBMY@RJEKB N?HJY BKKFHFJ B QG DFJCEH?J HBH? HF BMIB @ FHEBGIF�U D P DEG NBDBJ N?J FM N?JIBM `?K`?K T ¡EG F@RBJS? P NBJB BKKFHFJ B QG DFJCEH?JN FJ@ EIEH? N?J NQFJI?D P B G? DFJ VQF DF K?G?�KB K?G VQF NQFJI? FDIY JFMBKE?GBH? PDF HFRFJY HF NBDBJ N?J FM N?JIBM VQF FD FM VQF EGHEKBJY K?G QG FGMBKF K?@?BKKFHFJ BM @ ED@? T °GB HFDCFGIB] B HF FDIF cMIE@ ? P FD VQF DE QG DFJCEH?J FWIFJG?IEFGF FGMBKFD BRD?MQI?D FG CF� HF JFMBIEC?D P DF N FJHFJY MB EGb?J@ BKELG HFM NQFJI?HF BKKFD? A N?J IBGI? FM KMEFGIF BKBRBJY HF GQFC? FG MB NYSEGB EG EKEBM HF `?K`?K T
] ^Ô ^] ^ ¿ bncdagcn eaghj qab bekhcqj qa kaiÇ eqjiak michoehjk ^

� M DEDIF@ B NFJ@ EIF BM@ BKFGBJ M?D DFJCEH?JFD SJBIQEI?D HF H?D b?J@ BD T �BNJE@ FJB K?GDEDIF FG MB NJ?NEB K?GOSQJBKELG HFM DKJENI HFM DFJCEH?J T ^ DZ DF NQFHFBKIECBJ P DE FM BKKFD? FD @ FHEBGIF �UP QGB DE@NMF CBJEBR MF FG FM ¹�¸�º � VQF EGKMQAFI?HBD MBD �U D B MBD VQF DF VQEFJF HBJ BKKFD? T � DIB CBJEBRMF DF NQFHF ?RDFJCBJ FG FMBMS?JEI@ ? � A DF @QFDIJB HF FDIB b?J@ B [ ÛÜ��* �)Ü �*{*�~ è¸¹ É¶éé É´·é É´¹ ê¸¹ É¶éé É´·é Éëë ÉÉÉ ÷T � DIB CBJEBRMF K?GIEFGF QGB MEDIB HF �U D DFNBJBHBD N?J FDNBKE?D T¡E FM BKKFD? FD @ FHEBGIF NQFJI?D P XBRJY VQF NJ?SJB@ BJ KBHB JFSMB HF b?J@ B@BGQBM K?@? DF XB EGHEKBH? BGIFJE?J@FGIF T�B ?IJB b?J@B HF BM@ BKFGBJ M?D DFJCEH?JFD SJBIQEI?D P FD @ FHEBGIF MB RBDF HFHBI?D £A¡�� T � M DEDIF@ B BKFNIB VQF DF EGDFJIFG FDI?D DFJCEH?JFD @ FHEBGIF MBDXFJJB@ EFGIBD HF K?GIJ?M HF MBD VQF HEDN?GF T � DI? DF NQFHF ?RDFJCBJ KMBJB@ FGIFFG MB DFKKELG � T� T� T �GIFJGB@ FGIF P FM DEDIF@ B @F@?JE�B FG MB RBDF HF HBI?D QGBFDIJQKIQJB K?@? MB VQF DF @QFDIJB FG MB IBRMB Ö T� T� DIB FDIJQKIQJB BM@ BKFGB AB IBGI? M?D DFJCEH?JFD HFOGEH?D N?J NQFJI?D P K?@?M?D HFOGEH?D FWKMQDECB@ FGIF N?J �U D T � M DEDIF@ B HFDNQ_D JFK?G? KFJY KBHB QG?



�� ©­ù¥úâ® å Y ü ¨Zù®ªZª¦ ú­©¨ý¦ ü
jm�ulw ~owlkm nqlwppqmj q~ nwyk�~mlk½??SMF ���� XIIN [ßß××× TS??SMF TFD �� T�� T��� T��� ¢�°U� XIIN [ßß××× TQNC TFD ��¢ T�� T� T�� ¢�TTT TTT TTT TTT TTT

>QBHJ? � T� [ ^ M@ BKFGB@ EFGI? HF M?D DFJCEH?JFD N?J £A¡�� T
HF FMM?D HFNFGHEFGH? DE FM KB@N? õNQFJI?x FDIY CBKZ? ? G? TÂ? FW EDIFG HEbFJFGKEBD HF bQGKE?GB@ EFGI? FGIJF MBD HEJFKKE?GFD FG MB RBDF HFHBI?D A MBD FDKJEIBD FG FM NJ?NE? DKJENI T
] ^Ô ^  ^ å bcgeìdcdefg qa bjk kaiÇ eqjiak michoehjk ^

�BA VQF IFGFJ KQEHBH? B MB X?JB HF HFKEHEJ B VQF DFJCEH?JFD DF HB BKKFD?SJBIQEI? T ¡F JFK?@ EFGHB FCEIBJ BVQFMM?D VQF IFGSBG ?N KE?GFD HF HFDKBJSB þK?@?�FH�JED� AB VQF M?D KMEFGIFD BKKFHFG B FDI?D DEG K?GIJ?M HF BGKX? HF RBGHB P FDHFKEJ P ?RIFGHJYG I?HB MB CFM? KEHBH HF HFDKBJSB N?DERMF T � DI? NQFHF HFDF@R?KBJFG QG K?GDQ@? FWKFDEC? HF MB JFH E@NEHEFGH? FM BKKFD? B MBD KMEFGIFD K?G KQFG\IBD HF NBS? T UQFHF DFJ EGIFJFDBGIF K?M? KBJ DFJCEH?JFD HFJ@ EGBH?D K?G BMSQG?DNJ?SJB@ BD FG K?GKJFI? P K?@? N?J F] F@NM? ¡ÝANF P DE DF NJFIFGHF HBJ DFJCEKE?D HF�?�U � NFJ? DF JFK?@ EFGHB VQF DFBG DFJCEH?JFD NJ?NE?D NBJB K?GIJ?MBJ FG I?H?@?@FGI? FM Gc@ FJ? A IB@ B�? HF M?D BJKXEC?D HFDKBJSBRMFD P FCEIBGH? FM BRQD?HF FDIF DFJCEKE? T
[ �í � r ��� % "� "��'  ����Â � �

�M DEDIF@ B `?K`?K NFJ@ EIF BM HEDF�BH?J HFM N?JIBM EGIFGIBJ BHBNIBJ MB CEDQB\ME�BKELG HFM @ ED@? DFScG FM HEDN?DEIEC? BM VQF DF BKKFHF BM DEDIF@ B T UQFHF ? KQJJEJ PVQF FM KMEFGIF VQF XB K?GIJBIBH? FM DFJCEKE? BKKFHB K?G QGB JFD?MQKELG @QA EGbF\JE?J B MB JFK?@FGHBHB ? K?G QGB SB@B HF K?M?JFD G? EHFBM T >?@? K?GDFKQFGKEBHF FMM? P FM N?JIBM NQFHF BNBJFKFJ QG N?K? HFDB] QDIBH? A K?G QGB CEDQBME�BKELGG? HFDFBHB T UBJB FMM? P KQBGH? QG QDQBJE? DF HB HF BMIB P DF MF NEHF BMSQG?D HBI?DJFMBIEC?D BM HEDN?DEIEC? VQF QDB BM BKKFHFJ T � DIB EGb?J@ BKELG NQFHF DFJ QIEME�B\HB NBJB EGIFGIBJ D?MCFGIBJ BMSQG?D HFIBMMFD HF CEDQBME�BKELG T U?J F] F@NM? P DE QGKMEFGIF QDB QGB U ^ FG RMBGK? A GFSJ? NBJB K?GFKIBJDF FG FM DEDIF@ B P NQFHF JF\DQMIBJ QG HFDBDIJF @?DIJBJMF QGB NJFDFGIBKELG �MBDX BM EG EKE? HF MB NYSEGB T ¡F MFN?HJZB P DEG F@RBJS? P @ ?DIJBJ FM M?S?IEN ? HFM DEDIF@ B HF QGB b?J@ B DE@NMEOKBHB T�?D HBI?D HFM HEDN?DEIEC? DF SQBJHBG FG MB RBDF HF HBI?D A FG MB DFDELG HFMQDQBJE? P HF b?J@ B VQF NQFHBG DFJ K?GDQ MIBH?D FG KQBMVQEFJ @?@FGI? T � M KL@?DF XBKF FDI? DF NQFHF ?RDFJCBJ FG MBD IBRMBD Ö T� P Ö T� A Ö T� T
n qy~ myqkqxmU?JIBIEMU ^TTT

>QBHJ? � T� [ >?GIJ?M HF HEDN?DEIEC?D T
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�B NJE@ FJB HF MBD IBRMBD K?GIEFGF QG MEDIBH? HF I?H?D M?D HEDN?DEIEC?D VQFDF NEFGDBG VQF DF QIEME�BJYG NBJB BKKFHFJ BM DEDIF@ B T �B QIEMEHBH HF FDI? P DFJYNJEGKENBM@ FGIF BH@ EG EDIJBJ A HECEHEJ MBD HF@ YD IBRMBD HF BKQFJH? K?G FM HED\N ?DEIEC? P N?J F] F@NM? P BMSQGBD JFD?MQKE?GFD FDIBJYG D?MB@ FGIF HEDN?GERMFD NBJBKEFJI?D HEDN?DEIEC?D T

kq~ m nqy~ myqkqxm qn¢�� W ��� U?JIBIEM ����� W ��¢ U?JIBIEM ���� W ��� U ^ �TTT TTT �
>QBHJ? � T� [ >?GIJ?M HF JFD?MQKE?GFD T

�B IBRMB Ö T� SQBJHB MBD HEDIEGIBD JFD?MQKE?GFD N?DER MFD NBJB KBHB HEDN?DEIEC? T�G FM F] F@NM? @?DIJBH? P QG HEDN?DEIEC? N?JIYIEM NQFHF FMFSEJ QGB JFD?MQKELG HF¢�� W ��� ? ���� W ��¢ P @ EFGIJBD VQF QGB U ^ D?MB@ FGIF NQFHF FMFSEJ QGBJFD?MQKELG ��� W ��� T � M KB@N? EH FD MB KMBCF NJEGKENBM HF KBHB FMF@ FGI? P A DFJYN?J IBGI? M? VQF DF @ F@?JE�BJY KQBGH? KBHB KMEFGIF XBSB DQ DFMFKKELG T
~lmÃojnqn}n nqy~ myqkqxm qn��REID U?JIBIEM ��R EID U ^ �TTT TTT �
>QBHJ? � T� [ >?GIJ?M HF K?M?JFD T

�G MB IBRMB Ö T� DF BSJQNBG M?D K?M?JFD NBJB KBHB QG? HF M?D HEDN?DEIEC?D T F FDIB b?J@ B DF NQFHF XBKFJ P N ?J F] F@NM? P VQF QGB U ^ D?MB@FGIF NQFHBCEDQBME�BJ FM N ?JIBM HF b?J@B @?G?KJ?@B P @ EFGIJBD VQF QG N?JIYIEM NQFHF IFGFJQGB SB@B HF K?M?JFD @ YD B@NMEB T
[ �ð � ��/���� "� ����� ñ . / "�% �����!� �

>?@? FG MB @BA?JZB HF DEDIF@ BD P FD K?GCFG EFGIF IFGFJ QG JFSEDIJ? HF I?HBDMBD BKKE?GFD VQF DF MMFCBG B KBR? T �G FM DEDIF@ B `?K`?K P DF SQBJHB FG FM JFSEDIJ?MB EGb?J@BKELG HFM QDQBJE? KBHB CF� VQF FDIF DF K?GFKIB B �GIFJGFI FG FM DEDIF@ B? KBHB CF� VQF FDIF DF HFDK?GFKIB P AB DFB C?MQGIBJEB@FGIF ? EGC?MQGIBJEB@ FGIF T>BHB MZGFB HFM ÅµÌ P SQBJHB FM G?@RJF HF QDQBJE? P DE JFBME�L QGB K?GFWELG? QGB HFDK?GFW ELG FG FM DEDIF@B P MB �U HFDHF MB VQF JFBME�L HEKXB K?GFW ELG ?HFDK?GFW ELG P MB bFKXB HF MB @ ED@ B A DE P FG FM KBD? HF VQF bQFJB QGB HFDK?GFW ELG PbQF XFKXB HF b?J@ B b?J�?DB P FGIFGHEFGH? K?@? HFDK?GFW ELG b?J�?DB KQBGH? FMDFJCEH?J HF] BJB HF IFGFJ G?IEKEBD HFM KMEFGIF A M? HB HF RB] B FG FM DEDIF@ B T� DIF BJKXEC? P NFJ@ EIF K?GIJ?MBJ FM IEF@N? HF K?GFW ELG I?IBM HF QG QDQBJE? ACFJ I?H?D M?D BKKFD?D HQJBGIF FDF N FJE?H? T UBJB @ YD EGb?J@ BKELG P HEJESEJDF B MBDFKKELG � T� T� TU?J BSEME�BKELG HF K?GIJ?M HF ÅµÌ P FDIF K?GDFJCB D?MB@ FGIF MBD FGIJBHBD HFQG NFJE?H? HFIFJ@ EGBH? P K?@? N?J F] F@NM? P QG @ FD T � DI? CEFGF HFIFJ@ EGBH?
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N?J MB K?GDIBGIF �Û)½Ü ��� �W HFOGEHB FG FM BJKX EC? �µËô ÌÆ¸¶��µË É�Ë � HFMDEDIF@ B T `?HBD MBD FGIJBHBD BGIFJE?JFD B FDIF N FJE?H? P DF IJBDNBDBG B QG ö¶��ÆºN?J @?IEC?D HF DFSQJEHBH T
[ ��ò � ó �%��%��/ô��! �
] ^_õ ^_^ � khiodhoic ö÷kedc ^

�M DEDIF@ B `?K`?K EGKMQAF QGBD bQGKE?GFD FG MFGSQB] F U�U NBJB N?HFJ B�BHEJ@QMIEMEGS¤ED@? BM N?JIBM T °GB CF� EGKMQEHBD FDIBD bQGKE?GFD FG FM DEDIF@ B P DFN FJ@ EIF B�BHEJ CBJE?D GQFC?D EHE?@ BD HF QGB b?J@ B DFGKEMMB T �B b?J@ B HEDF�BHBNBJB FMM? P ?R MESB B SFGFJBJ H?D IEN ?D HF BJKXEC?D NBJB KBHB NYSEGB ×FR [ FM �`£�RYDEK? VQF K?GIEFGF MB FDIJQKIQJB A FM 3£� BD? KEBH? VQF K?GIEFGF I?H? FM IFWI? FGM?D HEDIEGI?D EHE?@ BD HFDFBH?D T  F FDIB b?J@ B P B�BHEJ QG GQFC? EHE?@ B D?MB@ FGIFE@NMEKB B�BHEJ QGB GQFCB MEGFB NBJB KBHB NYJJBb? VQF K?GIFGSB MB IJBHQKKELG BHEKX? EHE?@ B T

�ESQJB � T�� [ �QGKE?GB@ EFGI? HFM £QMIEMEGS¤ED@ ? T
] ^_õ ^© ^ �ª anlbj qa qeka�j ^

�? FWNMEKBH? BGIFJE?J@ FGIF P DF NQFHF CFJ HF QGB b?J@ B @BD I_KGEKB FG FMF] F@NM? �� P FG H?GHF DF @QFDIJB MB FDIJQKIQJB HF QG H?KQ@FGI? DFGKEMM? K?GH?D EHE?@ BD [ FDNB�?M F EGSM_D T �G FDIF F] F@NM? DF CF MB FDIJQKIQJB IZNEKB HF QGH?KQ@ FGI? 3£� P K?G MB KBR FKFJB K?JJFDN?GHEFGIF A MBD FIEVQFIBD HFM H? KQ@ FGI? T>BHB FIEVQFIB BHEKE?GBM K?JJFDN?GHF B QG NYJJBb? HF IFWI? P A FDIB B DQ CF� DFHECEHF FG M?D H?D EHE?@ BD VQF DF XBG QIEME�BH? T
{ �Ðmlqkt� ¾ �] F@NM? HF NYSEGB 3£� K?G HECFJD?D EHE?@ BD TÑ�W@ M CFJDE?Gv w�T� w FGK?HEGSv w�¡±\¢¢��\ �w�ÈÑI?KI? KÈÑX?MB�@QGH?ÈÑFDNÈ�?MB @QGH?ÑßFDNÈÑFGSÈ�FMM? ä?JHÑßFGSÈÑßX?MB�@QGH?ÈÑßI? KI?KÈ
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� DIB NYSEGB 3£� P KQBGH? DFB MMB@ BHB N?J MB NYSEGB ×FR K?JJFDN?GHEFGIF PHF MB b?J@ B EGHEKBHB FG FM BMS?JEI@? � ?RIFGHJY FM IFWI? HFDFBH? DFScG FM EHE?@ BDFMFKKE?GBH? T

{ �Ðmlqkt� � �] F@NM? HF NYSEGB �`£� �� ��º ÅµÉÇ �� Å K?G QD? @QMIEMEGS¤F TÑXI@ MÈÑXFBHÈÑIEI MFÈUBSEGB HF F] F@NM?ÑßIEIMFÈÑ�NXNEGKMQHF þwEG KMQHFß3£� TEGK w� ��OKXFJ?v wEHE?@ BDßF] F@NM? TW@ M w�BRJF3£� þ�OKXFJ? P�BJJ�CBMD P �BJJ� EGHFW � ��ÈÑßXFBHÈÑR?HAÈÑ�NXN ?RIEFGF>B@N?3£� þ�BJJ�CBMD P w�±�^�£°Â ± wP x�¡U x P �IFWI? � �FKX? �IFWI? � �ÈÑßR?HAÈÑßXI@ MÈ
>?@? DF NQFHF CFJ FG FDF F] F@NM? P NBJB FM K?JJFKI? bQGKE?GB@ EFGI? XBA VQFJFBME�BJ M?D DESQEFGIFD NBD?D [

� T �GKMQEJ MBD bQGKE?GFD GFKFDBJEBD þ�Ë �ÅÆÊ� } è�Ë�ÅÆÊ�úû½� É�Ë� è� � � T �G FDIFBJKXEC? FDIYG I?HBD MBD bQGKE?GFD U�U HEDF�BHBD K?G FM NJ?NLDEI? HF DF\MFKKE?GBJ FM EH E?@B BHFKQBH? T
� T �GKMQEJ MB NYSEGB VQF K?GIEFGF FM IFWI? FG M?D HECFJD?D EHE?@BD }�ô �Ç �ÿ¸µ~ è�Ê�µ� ¶¹ú �� ��º ÅµÉ�� Å è� A ¶ö¸�û½� }�ô �Ç �¸µ��¶¸¸� ñ¶Å¹� �¶¸¸� �Ë Ê��� �� T>BHB QGB HF MB NYSEGBD ×FR HFRF IFGFJ QGB NYSEGB 3£� BD? KEBHB T >?GFDIBD H?D EG DIJQKKE?GFD DF MF EGHEKB VQF NYSEGB FD FDIB A MF ?JHFGB B U�UKBJSBJMB FG @ F@?JEB FG b?J@ B HF @ BIJE� þMMB@ BHB FG FDIF KBD? �¶¸¸� ñ¶Å¹ � T

�G KMQEJ NBJB KBHB NYJJBb? P MB NFIEKELG FG K?GKJFI? þµö���Ë��¶�º µû½� }�¶¸¸� ñ¶Å¹�è+ ��*�½ �´{ � è� ü)�Ü ÷� ���� �µ� �� T � DIB c MIE@ B bQGKELG RQDKB FM NYJJBb? FIE\VQFIBH? K?@? õ Ç µÅ¶�� ÆËÊµx HFGIJ? HF MB @BIJE� �¶¸¸� ñ¶Å¹ QDBGH? FM EHE?@ BFDNB�?M A M? SQBJHB FG MB CBJEBR MF ���� �µT ¡?MB@ FGIF VQFHB E@NJE@ EJ FM K?GIFGEH?HF FDIB CBJEBRMF FG H?GHF DF VQ EFJB DEIQBJ FM IFWI? T� DIF cMIE@ ? NBD? XBRJY VQF JFNFIEJM? FG KBHB QG? HF M?D IFWI?D VQF BNBJFKFGFG MB NYSEGB ×FR T  FDHF M?D NYJJBb?D G?J@ BMFD P XBDIB MBD FIEVQFIBD HF M?D R?I?GFDHF M?D b?J@QMBJE?D T
] ^_õ ^� ^ ¿dheÇcdefg qa bjk eqejnck ^

>?@? DF XB HEKX? BGIFJE?J@FGIF P KBHB EHE?@ B DF HFR F HF EGIJ?HQKEJ FG KBHBQGB HF MBD NYSEGBD 3£� FG H?GHF DF FDKJERF FM IFWI? B @?DIJBJ T ¡EG F@RBJS? PFM XFKX? HF VQF FW EDIBG FDIBD MZGFBD G? E@NMEKB VQF FM QDQBJE? NQFHB DFMFKKE?GBJFDF EHE?@ B FG K?GKJFI? T UQFHFG EJ EGKMQA_GH?DF N? K? B N? K? QG GQFC? EHE?@ BA D?MB@ FGIF BKIECBJM? KQBGH? FDIF FDIY MEDI? T UBJB FMM? P DF HFR F N FJ@ EIEJ VQF M?DQDQBJE?D NQFHBG ?NIBJ B DFMFKKE?GBJ HEKX? EHE?@B T UBJB VQF FM DEDIF@ B B�BHB
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I?HBD MBD ?N KE?GFD GFKFDBJEBD P IBGI? BM EG EKE? HF MB NYSEGB P K?@? FG FM NFJO M HFMQDQBJE? P DF HFR F HF K?@NMFIBJ MB IBR MB HF £A¡�� VQF BNBJFKF JFNJFDFGIBHB FGMB IBR MB Gc@FJ? Ö T� T

qn qn qm�} u}jnwl}�Â½ �GSMEDX EHE?@ BDßRBGHFJBDßEGSMFD TS Eb�¡U �DNB�?M EHE?@ BDßRBGHFJBDßKBDIFMMBG? TSEb�^� �BMFGKEý EHE?@ BDßRBGHFJBDßCBMFGKEBG? TSEb
>QBHJ? � T� [ ½FDIELG HF EHE?@ BD @FHEBGIF £A¡�� T

>?@? DF NQFHF ?RDFJCBJ P MB NJE@ FJB K?MQ@GB IEFGF VQF K?JJFDN?GHFJ K?G FMKLHES? VQF DF F@NMFL BM HEbFJFGKEBJ M?D EHE?@ BD FG MBD FIEVQFIBD 3£� T �B DFSQGHBK?MQ@GB DFJY FM G?@RJF HF HEKX? EHE?@ B þBK?GDF] BRMF@ FGIF P FG FM EH E?@B HFM@ ED@? � A MB IFJKFJB K?MQ@GB P EGKMQAF FM KB@ EG? B MB E@ BSFG VQF K?GIEFGF MBRBGHFJB HFM @ ED@? T
] ^_õ ^] ^ ¿ bmogjk qahcbbak c hagai ag doaghc ag akha qeka�j ^

°G EGK?GCFGEFGIF VQF IEFGF FDIB b?J@ B HF JFNJFDFGIBJ FM IFWI? P JFDEHF FG M?DKBJYKIFJFD NJ?NE?D HFM MFGSQB] F FDNB�?M T �W EDIF QG K?G]QGI? HF KBJYKIFJFD VQF FGNJEGKENE? G? FDIYG D?N?JIBH?D N?J FM DEDIF@ B HF K?HEOKBKELG FDIYGHBJ T � DI?D MFG\SQB] FD EGKMQAFG M?D BKFGI?D P MB õ�x A BMSQG?D KBJYKIFJFD FDNFKEBMFD K?@? õ �x A õ þx T�`£� D?MQKE?GB FDI? FDKJEREFGH? FD?D KBJBKIFJFD K?G QGBD FIEVQFIBD FDN FKEBMFDVQF G? EGKMQAFG FD?D KBJBKIFJFD T U?J F] F@NM? P NBJB MB õYx DF FDKJEREJZB õ ÿ¶¶�Æ���x T¡EG F@RBJS? P FDIB FIEVQFIB P IEFGF QG KBJYKIFJ FDN FKEBM VQF FD EGK?@NBIERMF K?G3£� þFD QG KBJYKIFJ JFDFJCBH? � T � DIF KBJYKIFJ FD õ� x N?J M? VQF FDIF B DQ CF�DF IEFGF VQF C?MCFJDF B K?HEOKBJ K?@? õ ÿyé·�x T °GB b?J@ B @BD DFGKEMMB HF CFJFDI? FD @ FHEBGIF MB OSQJB � T��T �G FDIB OSQJB DF NQFHF ?RDFJCBJ M?D NBD?D VQFDF DESQFG XBDIB b?J@ BJ QG DZ@R?M? HF EGIFJJ?SBKELG HF EGEKE? HF ?JBKELG T

� ESQJB � T��[ >?HEOKBKELG HF M?D KBJYKIFJFD FDNFKEBMFD MBIEG?D T
� DIF HFIBMMF HF K?HEOKBKELG FD @QA E@N?JIBGIF DE FG QG bQIQJ? DF JFBME�BQGB BNMEKBKELG VQF NFJ@ EIB EGIJ?HQKEJ M?D HEbFJFGIFD EHE?@ BD HF QGB b?J@ B @YDCEDQBM VQF MB NJ?SJB@ BKELG @ FHEBGIF QG FHEI?J HF IFWI? T

[ ���� ����"� "�% ���Â ��� �
>?@? I?HB BNMEKBKELG P `?K`?K NQFHF DFJ HFIFGEHB DE DF K?GDEHFJB GFKFDBJE? TUBJB FMM? P QIEME�BGH? MB ?N KELG HF BH@ EGEDIJBKELG K?JJFDN?GHEFGIF FG FM N?JIBM? F] FKQIBJ FG MB MZGFB HF K?@ BGH?D ü¹Ç �µ��µ�É¹Ç ¹�µº ÷ RBDIBJY NBJB HFIFGFJ FM
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DEDIF@ B T �B @ YVQEGB DF K?GCFJIEJY FG QG W¶��È¶� K?GCFGKE?GBM VQF N FJ@ EIEJYFM BKKFD? B I?H?D M?D KMEFGIFD HF b?J@B G?J@ BM T ¡E DF NJFIFGHF @?HEOKBJ FM K?@ \N?JIB@ EFGI? HF MB @ YVQEGB NBJB VQF JFBMEKF ?IJB BKKELG P K?@? VQF NJ?XERB FMBKKFD? B I?HBD MBD @ YVQEGBD P XBRJY VQF KB@REBJ MB DFKKELG õDI?Nx VQF BNBJFKFFG FM ¹�¸�º � `?K`?K TDX A @?HEOKBJ MBD JFSMBD HFM ô ¸�È¶Å Å N FJIEGFGIFD T
[ ��� � ����%�"�"�� �� %� ����/����$� � �  �� � ���s

��!�� �
�DIB BJVQEIFKIQJB FDIB JFBME�BH? FG DQ @ BA?JZB FG U�UT �BD KBJBKIFJZDIEKBDHF BKKFD? FDIYG JFBME�BHBD @FHEBGIF bQGKE?GFD BM@ BKFGBHBD FG HEDIEGI?D BJKXEC?DVQF DF NQFHFG EGKMQEJ FG ?IJ?D NJ?AFKI?D T � DI? DESGEOKB VQF NBJB ?RIFGFJ I?HBMB bQGKE?GBMEHBH HFM DEDIF@ B HFGIJ? HF QGB NYSEGB ×FR P D?MB@FGIF DF IEFGF VQFEGKMQEJ MB NYSEGB VQF K?GIEFGF MBD bQGKE?GFD þ@FHEBGIF MB bQGKELG �Ë �ÅÆÊ� HFU�U � A QIEME�BJ MBD bQGKE?GFD K?JJFDN?GHEFGIFD FG H?GHF DF K?GDEHFJF GFKFDBJE? T�B X?] B HF FDIEM?D A MBD HEDIEGIBD CBJEBRMFD HFM OKXFJ? �µËô ÌÆ¸¶��µË É�Ë� NFJ@ E\IFG BJ@?GE�BJ FM DEDIF@ B `?K`?K K?G KQBMVQEFJ NYSEGB ×FR VQF DF VQEFJB JFBME�BJ T£ EFGIJBD P MBD RBDF HF HBI?D £A¡�� NQFHFG NFJ@BGFKFJ BNBJIF HF KQBMVQEFJ ?IJBRBDF HF HBI?D VQF DF VQEFJB B�BHEJ HFDNQ_D P ? DFJ B@NMEBHBD HF b?J@ B VQF HFGQGB bQGKE?GBMEHBH @BA?J T °G F] F@NM? HF FDI? DF NQFHF CFJ FG FM KBNZIQM? ¢ T� DI? G? HEKF VQF MB bQ DELG DFB DFGKEMMB T  F XFKX? P FDIY JFDFJCBHB B NFJD?GBDK?G K?G? KE@ EFGI?D HF U�U VQF FGIEFGHFG K?@? bQGKE?GB FM DEDIF@ B BQGVQF DFBHF QGB b?J@ B DQNFJOKEBM T UJFKEDB@ FGIF N?J FDI? P DF BK?GDF] B IJBRB] BJ B NBJIEJ HFMDEDIF@ B `?K`?K FG CF� HF bQDE?GBJM? K?G ?IJB NYSEGBD T �G FM HEDF�? DF XB HBH?B `?K`?K IEFGF QGB FDIJQKIQJB QG IBGI? FDVQF@YIEKB P HF b?J@ B VQF G? JFDQMIFHF@ BDEBH? K?@NMEKBH? B@?MHBJM? B M?D SQDI?D HF KBHB NJ?SJB@ BH?J T
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�G FDIB DFKKELG DF NJFDFGIB QGB @QFDIJB HFM bQGKE?GB@ EFGI? HFM N?JIBM T >BHBFWNMEKBKELG CEFGF BK?@NB�BHB HF KBNIQJBD HF NBGIBMMB VQF @QFDIJBG M?D NBD?D BDFSQEJ FG FM DEDIF@ B T � DIB DFKKELG NJFIFGHF @?DIJBJ A B DQ CF� FGDF�BJ FM @ BGF] ?HF `?K`?K T
� ��� � ���������$� "�% '  ���% �

¡QN?GSB@?D VQF FM DEDIF@ B FDIB BKIEC? A VQF QG QDQBJE? K?GFKIBH? B MB JFHNJFIFGHF BKKFHFJ B �GIFJGFI T � DIF QDQBJE? P FDKJER F QGB ��� FG DQ GBCFSBH?J AFDN FJB ?RIFGFJ FM JFDQMIBH? FDNFJBH? T ¡EG F@RBJS? P FM �¶º ��ñ� Ü µ¸�¶Å JFBME�BJYDQ IJBRB] ? A M? E@NFHEJY T �? NJE@ FJ? VQF BNBJFKF BM EGIFGIBJ BKKFHFJ B �GIFJGFI PFD MB NYSEGB EGEKEBM HFM DEDIF@ B `?K`?K T � DIB NYSEGB P NQFHF DFJ N FJD?GBME�BR MF HFBKQFJH? K?G MBD GFKFDEHBHFD HFM DEDIF@ B H?GHF DF BSJFSQF T �? cGEK? bQGHB@ FGIBMHF FDIB NYSEGB P FD FM b?J@QMBJE? HF FGIJBHB A MBD RBGHFJBD HF EHE?@ BD T�G FDIF F] F@NM? P BJJERB HFM I?H? P BNBJFKF QGB RBGHFJB N?J KBHB EHE?@ BHEDN?GERMF FG FM N?JIBM T �B DFMFKKELG HF QGB HF MBD RBGHFJBD XBJY KB@REBJ I?H?FM IFWI? HFM @ ED@? BM EHE?@B K?JJFDN?GHEFGIF T^ MB HFJFKXB P BNBJFKF FM FDNBKE? JFDFJCBH? NBJB FM M?S? HFM DEDIF@ B P QGBNJFDFGIBKELG ? KQBMVQEFJ ?IJ? JFKQJD? @QMIE@ FHEB VQF DF KJFB GFKFDBJE? T °GBRQFGB EHFB DFJZB BCEDBJ BVQ Z BM QDQBJE? HF M? VQF MF FDIY ? KQJJEFGH? A HF N?J VQ_G? DF CEDQBME�B MB NYSEGB D?MEKEIBHB T^ MB E�VQEFJHB BNBJFKFG MB NBJIF HF BQIFGIEOKBKELG HF QDQBJE?D T °G FGMBKFEGbFJE?J P NFJ@ EIF JFSEDIJBJDF DE I?HBCZB G? DF XB XFKX? P A ?IJ? FGMBKF N?J HFRB] ?HF FDIF c MIE@ ? P N FJ@ EIF JFKQNFJBJ MB K?GIJBDF�B HFM QDQBJE? FGCEYGH?MB BM �ÿ� ¶�ÅVQF FDIF EGHEK? BM HBJDF HF BMIB T�BA VQF IFGFJ FG KQFGIB QG HFIBMMF @QA E@N?JIBGIF NBJB FM bQGKE?GB@ EFGI?HFM DEDIF@B P A FD VQF P K?@? FG I?H?D M?D �¶º ��ñ� Ü µ¸�¶Å FM KMEFGIF G? HFRF FDKJEREJFG MB ��� HF DQ GBCFSBH?J HEJFKIB@ FGIF MB HEJFKKELG HFM NJ?NE? �¶º ��ñ� Ü µ¸�¶ÅPAB VQF KQBGH? FDIF BKKFHB B �GIFJGFI B IJBC_D HF _M P MF FGCEBJY B MB NYSEGB×FR D?MEKEIBHB P VQF DFJY FM NJ?NE? �¶º ��ñ� Ü µ¸�¶ÅT >?@? BM FGIJBJ FG `?K`?K PM? NJE@ FJ? VQF DF XBKF FD R?JJBJ MBD DFDE?GFD HF U�U BGIFJE?JFD N?J DFSQJEHBH PDF NEFJHFG I?H?D M?D HBI?D HF QDQBJE? A FDIF IEFGF VQF C?MCFJ B HBJDF HF BMIB T
��
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�ESQJB � T�[ UJFDFGIBKELG HFM DEDIF@ B `?K`?K FG HECFJD?D EHE?@BD T
^ DQ CF� P DE CQFMCF B BKKFHFJ B �GIFJGFI P CQFMCF B ? KQJJEJ M? @ ED@? T � DI? NQFHFSFGFJBJ @QKXB K?GbQDELG FG QG QDQBJE? A FDIF NQFHF MMFSBJ B NFGDBJ VQF FD QGbBMM? HFM DEDIF@ B T
� �� � � �/���� "� ������ �

¡E BKKFHF@?D B NBJIEJ HF MB NYSEGB EGEKEBM B MB KJFBKELG HF QG GQFC? QDQBJE? PG?D BNBJFKFJY QGB NYSEGB K?@? MB �ESQJB � T� VQF K?GIEFGF HEDIEGIBD NBJIFD T �BNJE@FJB HF I?HBD P G? FD @ YD VQF FM IZIQM? HF MB NYSEGB P DFSQEHB HF QG NFVQF�?KB@N? H?GHF FM DEDIF@ B @QFDIJB M?D FJJ?JFD VQF NQFHFG ? KQJJEJ T �G FM F] F@NM?@?DIJBH? P BNBJFKF QG FJJ?J VQF EGHEKB VQF FM QDQBJE? EGIJ?HQKEH? AB FWEDIF T>?@? DF NQFHF ?RDFJCBJ P FM K?M?J HFM FJJ?J FD HEDIEGI? BM K?M?J HFM IFWI? G?J@ BM T^ K?GIEGQBKELG DF NJFDFGIB FM b?J@QMBJE? HF EGDKJEN KELG T >?G K?M?JFD @ YDMMB@ BIEC?D þHFNFGHEFGH? HF MB K?GOSQJBKELG VQF DF MF XBAB HBH? BM DEDIF@ B �BNBJFKFG M?D KB@N?D ?R MESBI?JE?D T °G KB@N? ?RMESBI?JE? FD BVQFM VQF HFR F DFJJFMMFGBH? NBJB N?HFJ HBJDF HF BMIB T >?G K?M?J HF IFWI? G?J@ BM P BNBJFKFG M?DKB@N?D ?NKE?GBMFD P VQF D?G BVQFMM?D VQF NQFHFG HF] BJDF FG RMBGK? DE DF HFDFB T� M c MIE@ ? KB@N? P K?JJFDN?GHF BM EHE?@ B NJFbFJEH? NBJB MB NYSEGB T � DIF KB@N?NFJ@ EIF VQF MB NYSEGB DF @QFDIJF DEF@NJF FG FM EH E?@B VQF FM QDQBJE? DFMFKKE?GLFG FM @ ?@FGI? DF JFSEDIJL FG FM DEDIF@ B T°GB CF� FDKJEI?D M?D HBI?D HFM QDQBJE? P FM DEDIF@ B D?MEKEIB QG?D HBI?D JFMBIEC?DBM HEDN?DEIEC? K?G FM VQF DF BKKFHF BM @ ED@? T �G MB �ESQJB � T� DF @QFDIJB K?@?QG QDQBJE? XB DFMFKKE?GBH? VQF BKKFHF BM N?JIBM @ FHEBGIF QG ?JHFGBH?J N?JIYIEMVQF IEFGF QGB NJ?bQGHEHBH HF K?M?J HF �� R EID A QGB JFD?MQKELG HF ���� W ��¢ T� DI?D HBI?D DF JFK?SFG P AB VQF HFNFGHEFGH? HFM HEDN?DEIEC? K?G FM VQF DF BKKFHBA HF DQ JFD?MQKELG P FM DEDIF@B NQFHF BHBNIBJ DQ b?J@ BI? NBJB VQF DF @QFDIJF HFMB @F] ?J b?J@ B N?DERMF T
� �� � ��� Â�1 "���� "�% �����!� �

°G KMEFGIF D?MB@ FGIF NQFHF BKKFHFJ BM DEDIF@ B FGIJBGH? K?G QG QDQBJE? JFSED\IJBH? T >BHB QDQBJE? NQFHF IFGFJ HEDIEGI?D NJEC EMFS E?D VQF MF NQFHFG DF BDESGBH?DN?J FM BH@ EGEDIJBH?J HFM DEDIF@B T ^DZ M?D Q DQBJE?D DF HECEHFG FG QDQBJE?D K?G\CFGKE?GBMFD P QDQBJE?D K?G BKKFD? B �GIFJGFI A BH@ EG EDIJBH?JFD T
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�ESQJB � T� [ UYSEGB HF JFSEDIJ? HFM DEDIF@ B T

�ESQJB � T� [ >?GOSQJBKELG HFM HEDN?DEIEC? HF BKKFD? T
  ^� ^_^ �j n÷k ö÷kedj c bj �oa cddaqa og okociej ^

°GB CF� HBH? HF BMIB FM QDQBJE? P FDIF NQFHF BKKFHFJ BM DEDIF@ B EGIJ?HQKEFGH?DQ G?@RJF HF QDQBJE? A DQ K?GIJBDF�B T �? VQF CFJY FM QDQBJE? P QGB CF� BKKFHB PHFN FGHF FG NBJIF HF M?D DFJCEKE?D VQF DF VQEFJBG ?bFJIBJ SJBIQ EIB@ FGIF A HFBVQFMM? B M? VQF XBAB NBSBH? FM KMEFGIF NBJB BKKFHFJ T �G MB �ESQJB � T� DF @QFDIJBM? NJE@ FJ? VQF DF FGK?GIJBJY QG KMEFGIF HF b?J@ B SJBIQEIB T �G FM @ FGc DQNFJE?JDF @QFDIJBG BMSQG?D HBI?D HF EGIFJ_D P K?@? FM G?@RJF HF QDQBJE? K?G FM VQF DFXB BKKFHEH? BM DEDIF@B P MB bFKXB HF BKKFD? BM @ ED@? A FM GECFM HF BKKFD? P VQF FG
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FDIF KBD? FD FM @ YD RYDEK? HEDN?GERMF T ^ M MBH? HFJFKX? BNBJFKF QGB ?N KELG NBJBDBMEJ HFM DEDIF@B A KFJJBJ MB KQFGIB HF QDQBJE? T°G @FGc B MB E�VQ EFJHB P @QFDIJB MBD ?N KE?GFD B MBD VQF NQFHF BKKFHFJ FMQDQBJE? T �G FDIF KBD? P D?MB@ FGIF NQFHF BKKFHFJ B MB @?HEOKBKELG HF DQ NFJO M PN ?J DE HFDFB KB@REBJ DQ D HBI?D NFJD?GBMFD � NQFHF BKKFHFJ IB@RE_G B M?D DFJCEH?JFDB M?D VQF FM DEDIF@ B MF N FJ@ EIB FM BKKFD? HF b?J@ B SJBIQ EIB þKQBGH? DF DFMFKKE?GB PBNBJFKF QGB MEDIB K?G I?H?D FMM?D� A N?J cMIE@ ? P NQFHF BKKFHFJ B MB BAQHB HFMDEDIF@ B P FG H?GHF FM QDQBJE? NQFHF K?GDQ MIBJ MB EGb?J@ BKELG HFM DEDIF@ B VQF MFFWN MEKBJY P N?J F] F@NM? P K?@? D?MEKEIBJ DQ BKKFD? B �GIFJGFI T

� ESQJB � T� [ � M DEDIF@ B CEDI? N?J QG KMEFGIF T
°G F] F@NM? @YD K?@NMFI? DF @QFDIJB FG FM KBNZIQ M? ¢ P FG FM VQF AB DF EGKMQAFGBMSQG?D DFJCEKE?D FWIJBD T

  ^� ^© ^ �ck jl dejgak qa cddakj qa og okociej cÇcgpcqj ^
¡E FM QDQBJE? IEFGF @BA?JFD NJEC EMFSE?D P N ?J F] F@NM? P XB NBSBH? FM BKKFD? B�GIFJGFI P DF NQFHF ?RDFJCBJ BMSQGBD CBJEBKE?GFD FG FM DEDIF@ B T ^ MB HFDKJEN KELGVQF DF K?@ FGIL FG FM NQGI? � T� T�P K?@? DF NQFHF ?RDFJCBJ FG MB �ESQJB � T� PBNBJFKF QGB GQFCB ?N KELG HF BKKFD? B �GIFJGFI T � DIB ?N KELG NFJ@ EIEJY BM Q DQBJE?BKKFHFJ B �GIFJGFI T UBJB @ BA?J EGb?J@ BKELG HF M? VQF ?KQJJF P EJ B MB DFKKELG � T�FG MB VQF DF NQFHF FGK?GIJBJ QGB FWNMEKBKELG HFIBMMBHB T� M BKKFD? B �GIFJGFI P IB@RE_G VQFHB DF�BMBH? FG FM @ FGc DQNFJE?J T ¡F NQFHF?RDFJCBJ VQF FM GECFM HF BKKFD? B KB@REBH? HF õRYDEK?x B õK?@NMFI?x T

  ^� ^� ^ �ck jl dejgak qa og cqn egekhicqji ^
°G BH@ EGEDIJBH?J HFM DEDIF@ B P K?@? FD HF FDN FJBJ P IEFGF BMSQGBD ?N KE?GFDBHEKE?GBMFD VQF G? N?DFFG M?D QDQBJE?D KMYDEK?D HFM DEDIF@ B T �G MB �ESQJB � T� DFNQFHF ?RDFJCBJ FM BKKFD? HF QG BH@ EG EDIJBH?J BM DEDIF@ B A MBD @?HEOKBKE?GFD FGFM @FGc VQF BNBJFKFG T
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�ESQJB � T� [ � M DEDIF@ B CEDI? N?J QG KMEFGIF K?G @ BA?J BKKFD? T

�ESQJB � T� [ �BD ?N KE?GFD HF QG BH@ EGEDIJBH?J T
U?J QG MBH? BNBJFKF QGB ?NKELG HF BH@ EG EDIJBKELG VQF DE DF DFMFKKE?GB P HBNBD? B QG GQFC? @ FGc HFDNMFSBRMF K?G I?HBD MBD ?N KE?GFD HF BH@ EGEDIJBKELGMEDIBHBD T  FDHF BVQZ DF NQFHF K?GIJ?MBJ M?D QDQBJE?D HFM DEDIF@ B A ?RIFGFJ BMSQ\G?D HBI?D HF M?D @ ED@?D B NBJIEJ HFM ÅµÌ HFM DEDIF@ B P BDZ K?@? B�BHEJ ? VQEIBJDFJCEH?JFD SJBIQEI?D A N FJ@ EIEJ FM BKKFD? B �GIFJGFI B KQBMVQEFJ QDQBJE? T `?H?FDI? VQFHBJY FWNMEKBH? FG FM BNBJIBH? � T� HF FDIF KBNZIQM? TU?J ?IJ? MBH? P BNBJFKF QGB GQFCB ?N KELG VQF DFJY õ FDBKIECBJ FM DEDIF@ Bx? õ^KIECBJ FM DEDIF@ Bx DFScG FM FDIBH? BKIQBM HFM @ ED@? T � DIB ?NKELG NFJ@ EIF
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BKIECBJ þ? HFDBKIECBJ� FM DEDIF@ B HF b?J@ B JF@?IB B QG BH@ EGEDIJBH?J VQF IFGSBBKKFD? BM @ ED@? T
  ^� ^] ^ ¿ bmogck Çciecdejgak qalagqeagqj qa bc n÷�oegc ^

^NBJIF HFM IEN ? HF QDQBJE? P M? BGIFJE?J@ FGIF EGHEKBH? IEFGF QGB FWKFN KELGBHEKE?GBM T ¡E FG CF� HF HBJDF HF BMIB FG QG KMEFGIF HF MB JFH P QG QDQBJE? DF HB HFBMIB FG MB NJ?NEB @ YVQEGB VQF K?GIEFGF FM DEDIF@B P BMSQGBD ?N KE?GFD HFDBNBJF\KFJYG AB VQF KBJFKFG HF DESG EOKBH? T U?J F] F@NM? P MB ?N KELG HF BKKFD? B �GIFJGFIHFDBNBJFKF P AB VQF FDIB ?N KELG D?MB@ FGIF K?GIJ?MB FM BKKFD? HF MBD @ YVQEGBDDEIQBHBD FG MB JFH È �¸�Å�¹¹ K?G FM FWIFJE?J A MB @ YVQEGB M? KBM AB IEFGF BKKFD?HEJFKI? B �GIFJGFI T±IJ? F] F@NM? HF FDI? @ ED@? P DFJZBG M?D DFJCEH?JFD N FJ@ EIEH?D P VQF HFDBNBJF\KFG N?J FM @ ED@? @?IEC? BGIFJE?J@ FGIF KEIBH? T
� �[ � ����� � �������� �

°G QDQBJE? K?G M?D NJEC EMFS E?D GFKFDBJE?D P NQFHF BKKFHFJ B �GIFJGFI HF QGBb?J@ B DFGKEMMB T °GB CF� HBH? HF BMIB FG FM DEDIF@ B A XBREFGH? EGIJ?HQKEH? DQG?@RJF HF QDQBJE? A DQ K?GIJBDF�B P N?HJY DFMFKKE?GBJ MB ?N KELG õ �GIFJGFIx FG FM@ FGc HF ?N KE?GFD HFM DEDIF@ B T ¡FMFKKE?GBJ FDIB ?N KELG P MMFCBJY B MB NYSEGB VQF DF@QFDIJB FG MB �ESQJB � T� T >?@? DF NQFHF ?RDFJCBJ P FG FM @FGc DQNFJE?J BNBJFKFGBMSQG?D HBI?D HF MB K?GFW ELG P BNBJIF HFM G?@RJF HF QDQBJE? T � DI?D HBI?D D?G P MB�U HFM KMEFGIF FG MB JFH M? KBM HFM DEDIF@ B P A MB CFM? KEHBH HF RB] BHB A DQREHB VQFIEFGF K?GIJBIBH?D T �B CFM? KEHBH HF K?GFWELG HFNFGHF HFM �������� �� VQF IFGSBK?GIJBIBH? T°GB FWNMEKBKELG EGbFJE?J EGHEKB VQF P DE IEFGF BMScG GBCFSBH?J VQF E@NEHB FMBKKFD? B MBD CFGIBGBD Ú?IBGIFD P HFR F HF HBJ NFJ@ ED? B MBD NJ?CFGEFGIFD HF FDIFN?JIBM ? FM BKKFD? B �GIFJGFI G? bQGKE?GBJY K?JJFKIB@FGIF T

� ESQJB � T� [ ^KKFD? B �GIFJGFI T
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°GB CF� BNBJFKF MB CFGIBGB Ú?IBGIF P FM DEDIF@B HFDNBJFKFJY A HBJY NBD?B MB NYSEGB ×FR VQF FM QDQBJE? FDKJEREL FG QG NJEGKENE? T �B CFGIBGB Ú?IBGIF@ BGIEFGF MB K?GFW ELG B �GIFJGFI T U?J FMM? P HFRF HF FDIBJ BREFJIB P BQGVQF NQFHFNFJ@ BGFKFJ @ EGE@ E�BHB T ¡E MB CFGIBGB DF KEFJJB @ FHEBGIF FM FGMBKF õ>FJJBJx PBQI?@ YIEKB@ FGIF DF KBGKFMBJY MB K?GFWELG B �GIFJGFI T ¡E DF KEFJJB MB CFGIBGB HFBMScG ?IJ? @?H? P K?@? N?J F] F@NM? @FHEBGIF FM R?ILG K?G FM BDNB VQF BNBJFKFFG MB FDVQEGB DQNFJE?J HFJFKXB HF MB CFGIBGB P MB K?GFWELG HFDBNBJFKFJY FG QG?D@ EGQI?D P HFNFGHEFGH? HFM @ BJSFG VQF DF XBAB HBH? FG MB K?GOSQJBKELG HFMDEDIF@ B T � DI? ? KQJJF P AB VQF FDIB CFGIBGB FD MB VQF BCEDB BM DFJCEH?J VQF FMKMEFGIF I?HBCZB FDIY BKIEC? P A KFJJBJMB FVQ ECBMF B EGHEKBJ VQF FM KMEFGIF XB DEH?BNBSBH? T>?@? DF NQFHF ?RDFJCBJ FG MB CFGIBGB P BNBJIF HFM BCED? A HFM FG MBKF NBJBKFJJBJMB P BNBJFKF QG K?GIBH?J HF IEF@N? VQF EGHEKB BM KMEFGIF FM IEF@N? VQF MMFCBK?GFKIBH? B �GIFJGFI T � DI? FD @QA cIEM P AB VQF FM DEDIF@B NQFHF IFGFJ QG DEDIF@ BHF IBJEOKBKELG N?J IEF@N? JFBM FG �GIFJGFI þK?@? QG IFM_b?G? � ? QG DEDIF@ B HFIBJEO KBKELG N?J HZBD þM? VQF G?J@BM@ FGIF DF MMB@ B õIBJEbB N MBGBx � T U?J DQNQFDI? PFDIF IEF@N? VQFHBJY JFSEDIJBH? FG FM BJKXEC? HF ÅµÌ¹ HFM DEDIF@ B T

� �� � �' �� ��� "� �"! ���������$� �
¡E FM Q DQBJE? VQF BKKFHF BM N?JIBM IEFGF BMScG HFJFKX? HF BH@ EG EDIJBKELG P FDIFIFGHJY BMSQGBD ?N KE?GFD BHEKE?GBMFD VQF MF NFJ@ EIEJY K?GIJ?MBJ FM DEDIF@ B T

  ^  ^_^ � kociejk djgadhcqjk ^
�DIB ?N KELG NFJ@ EIF B QG BH@ EGEDIJBH?J CEDQBME�BJ QG MEDIBH? HF I?H?D M?DQ DQBJE?D VQF FDIYG BKKFHEFGH? B �GIFJGFI B IJBC_D HFM DEDIF@B A MB bFKXB FG MBVQF JFBME�BJ?G FDB K?GFW ELG T U?J F] F@NM? P QG JFDQMIBH? HF FDI? DF NQFHF ?RDFJCBJFG MB �ESQJB � T¢ T

� ESQJB � T¢ [ ° DQBJE?D K?GFKIBH?D T
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�DIB ?NKELG FD @ FJB@ FGIF EGb?J@ BIECB A G? DF NQFHF JFBME�BJ GEGSQGB BKKELG@ YD T

  ^  ^© ^ äghaiÇcbjk qa djgaÆ efg ^
�G BMSQGBD ?KBDE?GFD P NQFHF DFJ E@N?JIBGIF DBRFJ FG VQF @?@FGI?D QG QDQB\JE? FG K?GKJFI? DF XB K?GFKIBH? T ¡BRFJ HF VQF X?JBD B VQF X?JBD B BKKFHEH? B�GIFJGFI A KQBGI? IEF@N? FG I?IBM MMFCB K?GDQ@ EH? T � DI? DF NQFHF K?GDQ MIBJ @ F\HEBGIF FDIB ?N KELG T °G NFVQF�? b?J@QMBJE? N FJ@ EIF EGIJ?HQKEJ FM QDQBJE? VQF DFVQEFJF K?GDQMIBJ P NBJB HFDNQ_D @?DIJBJ QG MEDIBH? HF �U D A bFKXBD DFScG DF XBEH? K?GFKIBGH? FM QDQBJE? B M? MBJS? HFM DEDIF@ B T

�ESQJB � T� [ �GIFJCBM?D HF K?GFWELG T
>?@? DF NQFHF ?RDFJCBJ FG MB �ESQJB � T� P EGHEKB FWNMZKEIB@ FGIF DE FM Q DQBJE?I?HBCZB DESQF K?GFKIBH? BM DEDIF@ B A KQBGI? IEF@N? FG I?IBM MMFCB K?GFKIBH? FGFM @ ED@? T

  ^  ^� ^ � ben egci okociejk ^
�G I?H? DEDIF@B DEF@NJF IEFGF VQF FW EDIEJ BMSQGB b?J@ B HF FME@ EGBKELG HFQDQBJE?D T XB DFB N?J VQF DF XB HBH? HF RB] B FG FM DEDIF@ B ? N?J VQF DF XBK?GCFJIEH? FG QG QDQBJE? G? HFDFBH? P QG BH@ EGEDIJBH?J NQFHF R?JJBJ BM QDQBJE? T¡E DF DFMFKKE?GB FDIB ?NKELG BNBJFKF QG b?J@QMBJE? FG FM VQF DE DF EGIJ?HQKFFM G?@RJF HF QDQBJE? P FDIF DF R?JJB T UBJB bBKEMEIBJ MBD K?DBD BM BH@ EGEDIJBH?J PQG MEDIBH? K?G I?H?D M?D Q DQBJE?D DF NJFDFGIB N?K? @YD BRB] ? P HF @BGFJB VQFDFMFKKE?GBGH? QG? HF FMM?D P M? FDKJERF HEJFKIB@ FGIF A M? HF] B MEDI? NBJB R?JJBJ T�BA VQF DF�BMBJ VQF G? FWEDIF K?GOJ@ BKELG FG MB FME@ EGBKELG HF QG QDQBJE? PN ?J M? VQF DE DF NQMDB FM R?ILG NFJIEGFGIF P FM QDQBJE? FDKJEI? DFJY FME@ EGBH? DEGN?DER EMEHBH HF JFI?JGBJ BM FDIBH? BGIFJE?J T±IJ? HFIBMMF E@N?JIBGIF P FD VQF FWEDIF QG QDQBJE? N?J HFbFKI? FG FM DEDIF@ BVQF DF MF XB HBH? FM G?@RJF HF ¸µµ�T � DIF QDQBJE? FD FM cGEK? VQF G? BNBJFKF FG FM
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�ESQJB � T�� [ � ME@ EGBJ QDQBJE?D T
MEDIBH? AB VQF DF K?GDEHFJB VQF FD EGXFJFGIF BM DEDIF@ B A NFJ@ EIF BM BH@ EGEDIJBH?JIFGFJ DEF@NJF QGB KQFGIB HF BKKFD? T
  ^  ^] ^ ¡cnöeci ¢£¤¥¤£¦§¨¤^

>?@? DF XB DF�BMBH? FG MB DFKKELG � T��P FM �������� �� JFNJFDFGIB FM GECFMHF BKKFD? B �GIFJGFI BM VQF NQFHF ?NIBJ QG QDQBJE? T � M CBM?J HF KBHB GECFM DFHFOGF FG MB K?GOSQJBKELG HFM DEDIF@B P KQBGH? DF EG DIBMB T U?J HFbFKI? FWEDIFG HEF�G ECFMFD P HFM QG? BM GQFCF T ` EFGFG QG CBM?J KJFKEFGIF HF CFM?KEHBH HF K?GFW ELG T^ DZ FM NJE@ FJ CBM?J JFNJFDFGIB VQF FM KMEFGIF G? IEFGF K?GFWELG B �GIFJGFI P A FMCBM?J G?CFG? JFNJFDFGIB VQF IEFGF QGB CFM?KEHBH HF RB] BHB HF � £ÖßD A � £ÖßDHF DQREHB T � M CBM?J Gc@ FJ? HEF� DF SQBJHB NBJB VQF DFB FM NJ?NE? BH@ EGEDIJBH?JFM VQF HFKEHB MB CFM? KEHBH HF b?J@ B NBJIEKQMBJ B KBHB QDQBJE? T� M DESQEFGIF KB@N? B JFMMFGBJ FD QGB bFKXB FG b?J@ BI? B�? þK?G KQBIJ? HZSEI?DGQ@ _JEK?D� \ @ FD þK?G H?D HZSEI?D GQ@_JEK?D� \ HZB þK?G ?IJ?D H?D HZSEI?D� T � DIFKB@N? EGHEKBJY BM DEDIF@ B KQBGH? KBHQKB FM �������� �� HF b?J@ B VQF FM QDQBJE?HF] F HF IFGFJ K?GFW ELG B �GIFJGFI KQBGH? DF MMFSQF B FDB bFKXB HFIFJ@ EGBHB T>?@? DF NQFHF ?RDFJCBJ FG MB �ESQJB � T��P B Æ¹Æ¶¸�µ¸ DF MF FDIB HBGH?QGB K?GFW ELG NFJD?GBME�BHB N?J FM BH@ EGEDIJBH?J T � M JFDI? HF QDQBJE?D IEFGFG FMKB@N? HF CFM? KEHBH HFDBKIECBH? NQFD IEFGFG QG �������� �� NJFHFIFJ@ EGBH? T
  ^  ^  ^ 	 jqeìdci cqn egekhicqjiak ^

>QBGH? QG DEDIF@ B KJFKF JYNEHB@ FGIF P NQFHF JFDQMIBJ FGS?JJ?D? VQF QGBcGEKB N FJD?GB DF FGKBJSQF HFM @ BGIFGE@ EFGI? T UBJB FMM? P FW EDIF QGB ?NKELG NBJBKJFBJ GQFC?D BH@ EGEDIJBH?JFD FG FM DEDIF@ B T �G `?K`?K DF XBG HEbFJFGKEBH? H?DIEN ?D HF BH@ EGEDIJBH?JFD [ M?D BH@ EG EDIJBH?JFD NJ?NEB@ FGIF HEKX? A M?D @?HFJB\H?JFD T �?D BH@ EGEDIJBH?JFD D?G KBNBKFD HF JFBME�BJ I?H? M? K?@FGIBH? FG FDIFKBNZIQ M? P @ EFGIJBD VQF M?D @?HFJBH?JFD D?G QG?D BH@ EGEDIJBH?JFD B M?D VQF DF
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�ESQJB � T��[ >B@REBJ >EIAIEKÝFI T
MFD XB JFHQKEH? DQ bQGKELG T U?J F] F@NM? P G? NQFHFG BNBSBJ FM DEDIF@ B ? KJFBJGQFC?D BH@ EGEDIJBH?JFD T �B EHFB HF VQF FW EDIBG @?HFJBH?JFD P FD NJEGKENBM@ FGIF PQG QDQBJE? VQF DF FGKBJSQF FWKMQDECB@FGIF HF ?I?JSBJ K?GFW E?GFD B �GIFJGFI BM?D GQFC?D KMEFGIFD P A DF HFDFGIEFGHB HF MB K?GOSQJBKELG HFM DEDIF@B T

�ESQJB � T�� [ >JFBKELG HF BH@ EGEDIJBH?JFD T
>?@? DF CF FG MB �ESQJB � T�� P NBJB B�BHEJ QG @?HFJBH?J ? BH@ EGEDIJBH?J PFDIF IEFGF VQF DFJ HBH? NJFCEB@ FGIF HF BMIB K?@? QDQBJE? T � DI? FD HFREH? B VQFM? VQF JFBM@ FGIF DF XBKF FD EGIFJBKIQBJ K?G FM MEDIBH? HF QDQBJE?D HFM DEDIF@ B T



± ü± ü åù ©¨å¦ªã §ª ­§Z ¨¦¨ãú¬­©¨ý¦ ü ��
� DI?D QDQBJE?D D?G NJFDFGIBH?D FG ?JHFG BMbBR _IEK? NBJB bBKEMEIBJ DQ M? KBME�BKELG T
  ^  ^Ä ^ ¿qn egekhici kaiÇ eqjiak ^

�DIB ?N KELG DF JFOFJF B SFDIE?GBJ BVQFMM?D BH@ EGEDIJBH?JFD B M?D VQF FM DEDIF\@ B NFJ@ EIB QG BKKFD? SJBIQEI? EGHFNFGHEFGIF@ FGIF HFM GECFM HF BKKFD? B �GIFJGFIHF M?D KMEFGIFD T �WEDIFG H?D b?J@ BD HF HBJ BKKFD? B M?D DFJCEH?JFD HF b?J@ B SJB\IQEIB T £ FHEBGIF NQFJI?D A N?J �U D T �B HEbFJFGKEB FGIJF QGB b?J@ B Q ?IJB FDIYFWNMEKBHB FG MB DFKKELG � T� T�?D HEDIEGI?D KB@N?D B JFMMFGBJ N?J QG BH@ EGEDIJBH?J NBJB MB BH@ EGEDIJBKELGHF M?D @ ED@?D D?G þCFJ �ESQJB � T�� � [
� T � M G?@RJF HFM DFJCEH?J [ VQF DFJY FM G?@RJF VQF BNBJF�KB FG FM @ FGc HFDFJCEH?JFD N FJ@ EIEH?D þ?RMESBI?JE? � T
� T � M NQFJI? M? KBM [ DE DF JFMMFGB FDIF KB@N? P DF EGHEKB VQF DF VQEFJF QG DFJCE\H?J HF BKKFD? SJBIQEI? @ FHEBGIF NQFJI?D T ¡E DF HF] B FG RMBGK? P FM DEDIF@ BFGIFGHFJY VQF FM DFJCEH?J DFJY MERJF @ FHEBGIF �U D T
� T �B HEJFKKELG ×FR [ DF FDKJERF MB ��� HFM DFJCEH?J BM VQF DF VQ EFJF HBJ BKKFD?þ?RMESBI?JE? DE G? DF FDKJER F FM KB@N? HF �U � T
� T �B HEJFKKELG �U [ DE DF JFMMFGB FDIF KB@N? P DF BKKFHFJY BM DFJCEH?J @ FHEBGIFFDIB �UT ¡EG? P FM DFJCEH?J JFD?MCFJY MB HEJFKKELG A BNQGIBJY BQI?@YIEKB@FG\IF MB �U ?RIFGEHB T
� T UQFJI? HFDIEG? [ EGHEKB FM NQFJI? HF FDKQKXB HFM DFJCEH?J HFDIEG? T ¡E DF HF] BGFG RMBGK? P DF BDESGBJY N?J HFbFKI? FM NQFJI? ¢� NBJB K?GFW E?GFD G?J@ BMFD PA FM ��� NBJB K?GFWE?GFD DFSQJBD T
� T Ö?JJBJ [ DE DF BKIECB FDIB KBDEMMB P DF R?JJBJY FM DFJCEH?J DFMFKKE?GBH? T
>?GCEFGF JFK?JHBJ VQF P K?@? FG ?IJBD NYSEGBD P FM MEDIBH? HF DFJCEH?JFD BNB\JFKF FG ?JHFG BMbBR _IEK? DFScG FM G?@RJF K?G FM VQF DF HBG HF BMIB T
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�ESQJB � T�� [ ¡FJCEH?JFD N FJ@ EIEH?D T
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°GB NJFSQGIB VQF VQFHB N?J JFD?MCFJ P FD MB HF õ �N?J VQ_ G? DF QDB QGBXFJJB@ EFGIB AB FWEDIFGIF�x T >?@? JFDNQFDIB B MB @ ED@ B DF NQFHF HFKEJ VQF PBM NJEGKENE? HF MB SFGFJBKELG HFM DEDIF@ B P DF JFBME�BJ?G HEDIEGIBD NJQFRBD HFBHBNIBKELG HF BMSQG?D �¶º ��ñ� Ü µ¸�¶Å¹ FW EDIFGIFD FG FM @ FJKBH? þò¢ P �� P �� P �ó�A BDZ EGIFGIBJ BX?JJBJ FM FDbQFJ�? VQF DQN?GF SFGFJBJ QG? NJ?NE? T ¡EG F@RBJS?DF XB HFKEHEL HFDKBJIBJ MB EHFB N?J M?D @?IEC?D VQF DF FWN MEKBG B K?GIEGQBKELG T
À ��� � � Á %�!�� � � � 
 ����

� M NJEGKENBM NJ?RMF@ B VQF DF ?RIQC? K?G ´ µ�¶� 4FD FM NJ?NE? bQGKE?GB@ EFGI?HFM @ ED@? T UBJB FDIF DEDIF@ B P M? VQF DF HFDFB HFDHF QG NJEGKENE? FD MB SFGFJBKELGHF QG N?JIBM K?G HEDIEGI?D DFJCEKE?D NBJIEKQMBJFD NcRMEK?D P B M?D VQF NQFHB BKKFHFJKQBMVQEFJB P NJFCEB KQ@NME@ FGIBKELG HF QG b?J@QMBJE? T � M BKKFD? B �GIFJGFI CEFGFHBH? B N?DIFJE?JE P DE HEKX? KMEFGIF BDZ M? D?MEKEIB A DE FDIF IEFGF HFJFKX?D NBJB FM@ ED@? TU?J K?GIJB P ´ µ�¶� M? VQF JFBM@ FGIF XBKF P FD QG DEDIF@ B HF BKKFD? FG FM VQFDE FM KMEFGIF FDIY HBH? HF BMIB P NQFHF BKKFHFJ B I?H?D M?D DFJCEKE?D HFM @ ED@? P ADE G? FD BDZ P G? NQFHF BKKFHFJ B GEGSQG? T Â? FW EDIF QGB DEIQBKELG EGIFJ@ FHEB VQFNFJ@ EIB FM BKKFD? B BMSQG?D DFJCEKE?D NJ?NE?D K?@? M?D ?bFJIBH?D FG FM F] F@NM?¢ T� A GFKFDEIFD QG GECFM HF BKKFD? DQNFJE?J NBJB BKKFHFJ B ?IJ?D DFJCEKE?D T¡F FCBMQL MB ?N KELG HF JFBME�BJ QG NJE@ FJ NBD? NBJB MB JFH M? KBM P @ FHEBGIFQG N?JIBM K?G I?H?D M?D DFJCEKE?D HFDFBH?D P A MQFS? JFSQ MBJ FM BKKFD? B �GIFJGFI@ FHEBGIF QGB JFHEJFKKELG BM ´ µ�¶�T ¡EG F@RBJS? P MB NJ?N EB FDIJQKIQJB HF ´ µÿ�¶�P NJFKEDB VQF MB �º Å¶¹Ç Ü ¶Ì � DFB FM NJ?NE? ´ µ�¶�P AB VQF DQ bQGKE?GB@ EFGI?JFVQEFJF QG?D HBI?D VQF FGCZB FM GBCFSBH?J HFM KMEFGIF @ FHEBGIF MB NJE@ FJB NF\IEKELG HF BKKFD? B �GIFJGFI N?J NBJIF HFM QDQBJE? T ¡E FDI? DF KB@REB N?J QGBJFHEJFKKELG HFDHF FM NJ?N E? N?JIBM P ´ µ�¶� BKBRB K?GbQGHEFGH? MB @YVQEGB VQFBM?] B BM N?JIBM K?@? MB @ YVQEGB KMEFGIF P HBGH? BKKFD? B FDIB FG CF� HFM KMEFGIF T°G cMIE@ ? @?IEC? NBJB HFDFKXBJ MB EHFB HF ´ µ�¶� FD VQF FDIF P K?GIJ?MB MBCFM? KEHBH HF K?GFW ELG @ FHEBGIF IJFD SJQN?D HF QDQBJE?D VQF DF NQFHFG HECEHEJ FG
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MFGI?D P @ FHE?D ? JYN EH?D P @ EFGIJBD VQF G? NFJ@ EIF QGB K?GFW ELG NFJD?GBME�BHBNBJB KBHB QDQBJE? T ^ CFKFD FD EGIFJFDBGIF IFGFJ QG DEDIF@ B VQF NFJ@ EIB K?GIJ?MBJHF b?J@ B EGHECEHQBME�BHB KBHB QDQBJE? T
À �� � � � Á %�!�� � � 4 567�78
��

�B NJE@ FJ? VQF XBA VQF IFGFJ FG KQFGIB K?G · �¸¹�¹º µ� ò��ó P FD VQF FDIB HFGIJ?HF M? HFG?@ EGBH? K?@? ¡?bI×BJF NJ?NEFIBJE? P FD HFKEJ P VQF G? DF NJ?N?JKE?GB FMKLHES? bQFGIF P N?J IBGI? G? DF NQFHF @?HEOKBJ GBHB HFM DEDIF@ B ?JES EGBM VQF IFNJ?N?JKE?GB MB F@NJFDB VQF HFDBJJ?MML FM D?bI×BJF T �BD CFGIB] BD VQF ?bJFKF FDIFDEDIF@ B bJFGIF B ´ µ�¶� D?G VQF DE VQF NFJ@ EIF BKKFHFJ B QG MEDIBH? HF DFJCEH?JFDN FJ@ EIEH?D P HF b?J@ B NJFCEB B MB EHFGIEOKBKELG HFM QDQBJE? P N FJ@ EIEFGH? BDZ FMBKKFD? B BMSQG?D DFJCEKE?D HF b?J@ B SJBIQEIB T `B@RE_G IEFGF QGB @ BA?J bBKEMEHBHHF SFDIELG P HF K?GOSQJBKELG A BMSQGB ?NKELG NJ?NEB FWIJB K?@? FM K?GIJ?M HFKMEFGIFD @ FHEBGIF �U D T>?@? HFDCFGIB] BD DF NQFHF DF�BMBJ P VQF IEFGF CBJE?D HFbFKI?D FG FM bQGKE?GB\@ EFGI? HFM @ ED@? T ^ MB X?JB HF K?GOSQJBJ M?D KMEFGIFD NFJ@ EIEH?D P K?G MB CFJDELGBKIQBM þCFJDELG � � P I EFGF HFbFKI?D B MB X?JB HF BM@ BKFGBJ HBI?D A JFKQNFJBJ\M?D P NFJHEFGH? HBI?D JFMFCBGIFD HFM KMEFGIF T ±IJ?D HFbFKI?D JFMFCBGIFD P D?G VQF BMESQBM VQF ´ µ�¶�P IB@N?K? NFJ@ EIF MB K?@NFGFIJBKELG K?G QG DEDIF@ B FWIFJG?BM @ ED@? P N?J M? VQF G? DF NQFHF K?@NMF@FGIBJ FM DEDIF@B K?G DFJCEKE?D NJ?NE?DFWIJB T
À �� � � � Á %�!�� � � �%/����  ���� �%�������Â�� �

^NBJIF HF M?D H?D F] F@NM?D K?GKJFI?D FWNMEKBH?D BGIFJE?J@ FGIF P FW EDIFG QGBDIFGHFGKEBD FG M?D �¶º ��ñ� Ü µ¸�¶Å¹ þK?@? FM �³Ë³È¶Å Å � VQF K?GDEDIF FG MB KJFBKELGHF QG >  HF BJJBGVQF K?G I?H? M? GFKFDBJE? HFM @ ED@? T �B K?GOSQJBKELG HFM@ ED@? DF SQBJHB FG QG HEDVQFIF VQF IFGHJY VQF FDIBJ DEF@NJF EGDFJIBH? FG MBHEDVQFIFJB T �B CFGIB] B HF FDI?D DEDIF@ BD FD VQF KBJFKFG HF DEDIF@B ?NFJBIEC? N?JM? VQF NFJ@ EIF B MBD @ YVQEGBD N?K? N?IFGIFD P ?JEFGIBJ I?H?D DQD FDbQFJ�?D B MBF] FKQKELG FWKMQ DECB HFM �¶º ��ñ� Ü µ¸�¶Å¹ A NBDBJ QG FVQEN? EGDFJCERMF B QG NQGI?HF BKKFD? N?IFGIF É U?J DQNQFDI? P MB HFDCFGIB] B @ YD KMBJB FD VQF FM G? HEDN?GFJHF QG DEDIF@ B ?NFJBIEC? P E@NEHF MB K?@NFGFIJBKELG HFM @ ED@? K?G KQBMVQEFJ ?IJ?DFJCEKE? VQF DF VQEFJB ?bFJIBJ P K?@? N?J F] F@NM? P QG DFJCEH?J ^NBKXF P BDZ K?@?FM QD? HF IBJ] FIBD HF JFH VQF G? FDI_G K?GIF@NMBHBD FG FM NJ?NE? �¶º ��ñ� Ü µ¸�¶ÅT
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�DIF KBN ZIQM? NJFIFGHF @?DIJBJ FM K?@N?JIB@ EFGI? HFM DEDIF@ B `?K`?K KQBG\H? IEFGF QG BGKX? HF RBGHB ME@ EIBH? A M?D KMEFGIFD N EHFG @ YD BGKX? HF RBGHBVQF FM VQF NQFHF NJ?N?JKE?GBJ T �? VQF DF VQEFJF K?@NJ?RBJ FD K?@? QG GQFC?KMEFGIF P BM FGIJBJ FG QG DEDIF@B DBIQJBH? A D?MEKEIBJ DQ BGKX? HF RBGHB K?JJFDN?G\HEFGIF P EGIFJOFJF K?G FM BGKX? HF RBGHB HF M?D HF@ YD KMEFGIFD A MBD K?GDFKQFGKEBDVQF FDI? K?GMMFCB T £?DIJBJ DE FDIF KMEFGIF M?SJB ?RIFGFJ BMS? HF BGKX? HF RBGHBFG DQ EGIFGI? HF BKKFD? P A DE FDIF FD NJ?N?JKE?GBM HF BMSQGB @BGFJB P K?G FM BGKX?HF RBGHB HFM JFDI? HF KMEFGIFD A MB JFMBKELG FWEDIFGIF FGIJF FM BGKX? HF RBGHBK?GIJBIBH? T � D E@N?JIBGIF ?RDFJCBJ P DE FG QG @FHE? K?G QGB KBNBKEHBH EGbFJE?JB MBD GFKFDEHBHFD HF M?D KMEFGIFD P FDI?D IEFGFG QG BGKX? HF RBGHB DE@ EMBJ FGIJFFMM?D P EGHFN FGHEFGIF@ FGIF HFM D?MEKEIBH? N?J KBHB QG? ? N?J K?GIJB P I?H?D JFHQ\KFG DQ BGKX? HF RBGHB HF @ BGFJB NJ?N?JKE?GBM HF @ BGFJB VQF @ BGIFGSB BMScGNJECEMFS E? BVQFM KMEFGIF VQF IFGSB BMScG BGKX? HF RBGHB @BA?J T
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� T ¡F HFDK?@N?GF FM BJKXEC? IJB�B THQ@N FG QG BJKXEC? N?J KMEFGIF VQF K?G\IEFGF cGEKB@ FGIF M?D NBVQFIFD VQF @ BGF] B FDF KMEFGIF T � DI? M? JFBME�B FM¹�¸�º � õ BHBNIB�HBI?D TDXx T
� T >BHB QG? HF FDI?D BJKX EC?D KJFBH?D P DF MF NBDB BM ±KIBCF P VQF FD QG MFGSQB] FHF BMI? GECFM NBJB K?@NQIBKELG GQ@_JEKB ò=ó P HF @ BGFJB VQF _DIF P @ FHEBGIFMBD bQGKE?GFD õBJKXEC?�CFKI?Jx P õBSJQNB� EGIFJCBM?x P õ bQDE?GB�@BIJEKFDx AõSFGFJB�SJBOKBDx KJFBHBD NBJB FDIF NJ?NLDEI? HFIFJ@ EGBH? � MFF KBHB BJKXE\C? VQF DF MF EGHEKB P M? IJBGDb?J@ B FG QG CFKI?J VQF K?GIEFGF M?D NBVQFIFD
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� T U?J cMIE@ ? P FGIJB FG BKKELG FM ¹�¸�º � õ?RIEFGF�SJBO KB TDXx VQF F] FKQIB FM½GQNM?I A ?RIEFGF MB SJYO KB K?G M?D HBI?D HFIFJ@ EGBH?D T
� DI? DF CEDQBME�B FG MB �ESQJB � T� T ^XZ DF BNJFKEB MB DFKQFGKEB HF NBD?D A M?DBJKX EC?D VQF DF SFGFJBG HFDNQ_D HF KBHB QG? HF FMM?D T� DI?D NBD?D DF JFNEIFG NBJB KBHB QGB HF MBD SJYOKBD P FD HFKEJ P NBJB KBHBKB@RE? HF MB CFM? KEHBH HF M?D KMEFGIFD ? NBJB KBHB KB@RE? FG FM MZ@ EIF HF CFM? KEHBHHFM DFJCEH?J T
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�? NJE@ FJ? VQF XBA VQF XBKFJ FD NJ?RBJ FM bQGKE?GB@ EFGI? K?G QG cGEK?KMEFGIF T �B SJYOKB � T� @QFDIJB K?@? DF K?@N?JIB QG cGEK? KMEFGIF B HEDIEGIBDCFM?KEHBHFD T �G FDB SJYOKB P FM F] F 3 @BJKB FM IB@ B�? HF M?D HEDIEGI?D BJKXEC?D P@ EFGIJBD VQF FM F] F X @BJKB FM IEF@N? GFKFDBJE? NBJB HFDKBJSBJ HEKX? BJKXEC? T>BHB bQGKELG JFNJFDFGIB QGB CFM?KEHBH K?G MB VQF DF XB NJ?RBH? FM @ ED@? KMEFGIF T>?@? DF NQFHF ?RDFJCBJ MBD bQGKE?GFD D?G MEGFBMFD P HEJFKIB@ FGIF NJ?N?JKE?GBMBM IB@ B�? HFM BJKXEC? F EGCFJDB@FGIF NJ?N?JKE?GBM B MB CFM? KEHBH HFM @ ED@? T ¡EDF K?@NBJBG QGBD bQGKE?GFD K?G ?IJBD P DF NQFHF ?RDFJCBJ VQF D?G NJ?N?JKE?GBMFDFGIJF DZ HF BKQFJH? K?G MB CFM? KEHBH VQF JFNJFDFGIBG T�B DESQEFGIF SJYOKB P MB Gc@ FJ? � T� P JFNJFDFGIB MB ?DKEMBKELG HF CFM? KEHBH VQFDF NJFDFGIBG BM RB] BJ HEDIEGI?D BJKXEC?D K?G QG @ ED@? KMEFGIF T UBJB MB SFGFJBKELGHF FDIBD NJQFRBD P DF XBG SFGFJBH? BJKXEC?D HF HEDIEGI? IB@ B�? þ�P � P � P � P ¢ P�� P �� P �� P �� P �� P �� P �� �� P ¢� A ��� £FSBD� T ¡F XB @ FHEH? FM IEF@N? HFHFDKBJSB HF KBHB QG? A DF XB KBMKQMBH? MB CFM?KEHBH @ FHEB T ¡F XB NJ?RBH? �CFKFD K?G FM @ ED@? KMEFGIF B HEDIEGIB CFM? KEHBH þ�� P �� P �� P ��¢ P � �� P ���� ÞÖßD�VQF JFNJFDFGIB M?D DFED CBM?JFD HFM F] F 3 T � M F] F X JFNJFDFGIB MB CFM? KEHBH JFBM?RIFGEHB T >BHB EGIFJCBM? JFDQMIBH? P FDIB K?@NQFDI? N?J FM CBM?J @ ZGE@? P FM CBM?J@ YWE@? A MB @ FHEB ?RIFG EHB TUBJB N?HFJ ?RDFJCBJ HFIBMMBHB@ FGIF MB CBJEBKELG HF M?D EGIFJCBM?D P DF BH] QGIBQGB IBRMB þIBRMB � T�� K?G FM CBM?J GQ@ _JEK? HF KBHB QG? T>?@? DF NQFHF ?RDFJCBJ P M?D CBM?JFD DF B] QDIBG RBDIBGIF B M?D HFDFBH?D T �BcGEKB FWKFN KELG FD MB NJQFRB � P VQF FD RBDIBGIF EGbFJE?J BM FDNFJBH? T � DI? G? FDHF FWIJB�BJ P DBREFGH? VQF ���� ÞÖßD D?G ¢ ��� ÞRßD A FDI? DF BKFJKB RBDIBGIF
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Ô ^� ^� ^ å ioaöck iacbepcqck djg dochij dbeaghak ^

°GB CF� DF XB K?@NJ?RBH? MB JFBKKELG HFM DEDIF@ B BGIF H?D KMEFGIFD P K?GCEFGFJFN FIEJ MBD NJQFRBD NBJB QG Gc@FJ? DQNFJE?J T  F FDIB b?J@ B DF BDFSQJB VQF FMbQGKE?GB@ EFGI? HFM DEDIF@ B DESB DEFGH? FM K?JJFKI? T
Îo}klm p�qwjkwy } g² FÏ Gy Ò oj �Ñ� qkw nw }jptm nw u}jn} �oÒ yo~ wIlqml }� jwpwy}lqm h >?@? FG FM KBD? HF M?D H?D KMEFGIFD P DF K?@NJQFRB VQF FMbQGKE?GB@ EFGI? HFM DEDIF@ B K?G FDI?D KQBIJ? KMEFGIFD DFB FM K?JJFKI? T UBJB FMM? PM? NJE@ FJ? FD CFJ DE FM bQGKE?GB@ EFGI? HFM DEDIF@ B KQBGH? MB JFH G? DF DBIQJB T
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>?@? DF ?RDFJCB FG MB �ESQJB � T�� P DFScG CBG FGIJBGH? M?D KMEFGIFD FG FMDEDIF@ B P CBG ?KQNBGH? DQ BGKX? HF RBGHB K?JJFDN?GHEFGIF T  F b?J@ B VQF QGBCF� FDIYG M?D KQBIJ? FG FM @ ED@? P IEFGFG I?H?D DQD �� ÞÖßD NFJ@ EIEH?D P DBMC?BMSQGBD ?DKEMBKE?GFD IF@N?JBMFD FG FM DEDIF@ B P NJ?RBRMF@FGIF KBQDBHBD N?J FM@ BGIFGE@ EFGI? HF MB K?GFW ELG (�¸�Å�¹¹T

Îo}klm p�qwjkwy } g² FÏ Gy Ò oj �Ñ� qkw kmk}� nw zs FÏ Gy h �G FDIFF] F@NM? P DF NQFHF ?RDFJCBJ FM K?@N?JIB@ EFGI? HFM DEDIF@ B K?G QG BGKX? HFRBGHB ME@ EIBH? P VQF D?MB@ FGIF NQFHF BMR FJSBJ B H?D KMEFGIFD P @ EFGIJBD VQF FGIJBGKQBIJ? FG FM DEDIF@ B T >?@? DF ?RDFJCB FG MB �ESQJB � T��P MB FGIJBHB HF M?D H?DNJE@ FJ?D KMEFGIFD BM DEDIF@B G? NJ?HQKF NFJIQJRBKELG G EGSQGB P @ EFGIJBD VQF MBFGIJBHB HF QG IFJKFJ KMEFGIF P ?RMESB B HED@ EGQEJ MB CFM? KEHBH B M?D H?D BGIFJE?JFD T°GB CF� FDIYG BKIEC? M?D KQBIJ? P MB @ FHEB DF DEIcB FG M?D ¢ ÞÖßD P BQGVQF DF NQFHF?RDFJCBJ QGB KMBJB K?@NFIEKELG N?J M?D JFKQJD?D VQF NJ?C? KBG ?DKEMBKE?GFD FG MBDCFM? KEHBHFD HF M?D KQBIJ? T¡FScG BKBRBG M?D KMEFGIFD FG MB OSQJB KEIBHB BGIFJE?J@ FGIF P DF NQFHF ?RDFJCBJK?@? MB CFM?KEHBH HF M?D HF@ YD KMEFGIFD CBG MMFSBGH? B DQ @ YWE@? NFJ@ EIEH? PNBJB FDIBREME�BJDF D?RJF FM DFSQGH? ��� P FG FM VQF AB DF DEIcBG FG M?D �� ÞÖßDK?JJFDN?GHEFGIFD T
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>?@? DF NQFHF ?RDFJCBJ FG MB �ESQJB � T�� P FM K?@N?JIB@ EFGI? HF M?D KMEFGIFDCQFMCF B DFJ FVQEIBIEC? KQBGH? M?D JFKQJD?D D?G ME@ EIBH?D A M?D KMEFGIFD IEFGFG MBD@ ED@ BD K?GHEKE?GFD T �G FDIB SJYOKB DF ?RDFJCB P VQF BcG KQBGH? FM NJE@ FJ KMEFGIFDBIQJB MB JFH P MB FGIJBHB DQKFDECB HF ?IJ?D KMEFGIFD ?RMESB B QG JFNBJI? FVQEIBIEC?HF M?D JFKQJD?D T � DIB DEIQBKELG DF @ BGIEFGF FG MBD HEDIEGIBD NJQFRBD JFBME�BHBD PFG MBD VQF FM DFJCEH?J CB BQ@FGIBGH? FM BGKX? HF RBGHB I?IBM HEDN?GER MF XBKEBM?D KMEFGIFD T°GB CF� DF XB EGKJF@ FGIBGH? FM BGKX? HF RBGHB M? DQOKEFGIF P DF MMFSB BMJFDQMIBH? HF MB �ESQJB � T�� P FG FM VQF KBHB QG? HF M?D KMEFGIFD ?RIEFGF FM BGKX?HF RBGHB VQF MF XB DEH? ?I?JSBH? T
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�ESQJB � T�� [ >QBIJ? KMEFGIFD B �� ÞÖßD A QG BGKX? HF RBGHB HF ��� ÞÖßD T
U?HF@?D K?GKMQEJ VQF FG K?GHEKE?GFD FVQEIBIECBD NBJB I?H?D M?D KMEFGIFD P FMDEDIF@ B DF K?@N?JIB HF MB b?J@B FDNFJBHB P JFNBJIEFGH? M?D JFKQJD?D HF QGB b?J@ BFVQEIBIECB FGIJF KBHB QG? HF M?D KMEFGIFD VQF FDIYG FG FM DEDIF@ B P EGHFN FGHEFG\IF@ FGIF HFM ?JHFG HF FGIJBHB BM @ ED@? T

³lwy p�qwjkwy } g² FÏ Gy Ò �} wjkl}n} nw oj po}lkm } gÍs� FÏ Gy pmjoj �Ñ� qkw kmk}� nw zs FÏ Gy h �G FDIF F] F@NM? P DF NQFHF ?RDFJCBJ FM K?@N?J\IB@ EFGI? FVQEIBIEC? HF M?D KQBIJ? KMEFGIFD P BQGVQF QG? HF FMM?D IFGSB QG BGKX?HF RBGHB @ BA?J T �B FGIJBHB HF QG KQBJI? KMEFGIF K?G QG BGKX? HF RBGHB @QADQNFJE?J KQBGH? FM BGKX? HF RBGHB FD @QA ME@ EIBH? T �? E@N?JIBGIF B BGBME�BJFG FDIF KBD? FD DE M?D KMEFGIFD K?G QG BGKX? HF RBGHB @ FG?J NEFJHFG DQ K?GFWELGN?J DBIQJBKELG HFM KBGBM BM BNBJFKFJ QG KMEFGIF K?G SJBG KBNBKEHBH HF HFDKBJSB T>?@? DF ?RDFJCB FG MB �ESQJB � T�� P FM KQBJI? KMEFGIF P VQF FD FM VQF IEFGFQG BGKX? HF RBGHB @QA DQNFJE?J P DF K?@N?JIB K?@? QG KMEFGIF G?J@BM P K?G QGBGKX? HF RBGHB DE@ EMBJ BM ?I?JSBH? BM JFDI? HF M?D KMEFGIFD T °GB CF� M?D HF@YDKMEFGIFD CBG OGBME�BGH? DQD HFDKBJSBD P FM KBGBM FDIY KBHB CF� @ FG?D DBIQJBH? AFM KQBJI? KMEFGIF NQFHF EJ BNJ?CFKXBGH? FM BGKX? HF RBGHB MERJF T



�¢ ©­ù¥úâ®å Ðü ª²ùª¬¨Zª¦ ú­©¨ý¦ ü

 0

 5000

 10000

 15000

 20000

 25000

 30000

 35000

 0  20  40  60  80  100  120  140  160

D
ow

nl
oa

d 
S

pe
ed

 (
B

/s
)

Time (s)

Download Speed relation (10MB).

Client 1
Client 2
Client 3
Client 4

�ESQJB � T�� [ `JFD KMEFGIFD B �� ÞÖßD P QG KQBJI? B ���� ÞÖßD A QG MZ@ EIF HF ��ÞÖßD T
³lwy p�qwjkwy } g² FÏ Gy Ò �} wjkl}n} nw oj po}lkm pmj gÍs� FÏ Gypmj oj �Ñ� qkw kmk}� nw gs¾ FÏ Gy h �G FDIB SJYOKB DF VQEFJF ?RDFJCBJ FMK?@N?JIB@ EFGI? HFM DEDIF@B QGB CF� FGIJB FM KQBJI? KMEFGIF FG QG DEDIF@B G?IBG ME@ EIBH? K?@? FM KBD? BGIFJE?J T ^X?JB DQRE@ ?D FM BGKX? HF RBGHB @ YWE@?HFM DFJCEH?J NBJB VQF HF KBREHB B M?D IJFD NJE@ FJ?D KMEFGIFD P DEFGH? FM KQBJI? P FMVQF N?HJZB EGIFJbFJEJ FG M?D HF@ YD BM D?MEKEIBJ QGB SJBG KBGIEHBH HF BGKX? HFRBGHB T�G MB �ESQJB � T�� P DF NQFHF ?RDFJCBJ K?@? FG FDIF KBD? P FM KQBJI? KMEFGIF G?K?GDESQF MMFSBJ B ?KQNBJ M?D ��¢ ÞÖßD VQF N?HJZB D?MEKEIBJ P HF] BGH? B M?D ?IJ?DIJFD KMEFGIFD VQF AB FDIBRBG K?GFKIBH?D P DFSQEJ K?G DQ HFDKBJSB HF b?J@ B G?J@ BM T
Qj p�qwjkw } g² FÏ Gy Ò �}y yopwyqx}y wjkl}n}y nw p�qwjkwy } gs¾ FÏ Gypmj oj �Ñ� qkw kmk}� nw zs FÏ Gy h ^QGVQF AB DF XB NJ?RBH? FM K?@N?JIB\@ EFGI? HFM DEDIF@ B K?G HECFJD?D KMEFGIFD K?G RB] B CFM?KEHBH HF K?GFW ELG P A FMFbFKI? VQF IEFGF MB FGIJBHB HF QG KMEFGIF K?G QGB K?GFW ELG @QKX? @ BA?J � G? DFXB K?@NJ?RBH? FM KBD? FG VQF D?MB@ FGIF QG? HF M?D KMEFGIFD IFGSB QG BGKX? HFRBGHB JFHQKEH? T �G MB �ESQJB � T�� P DF K?@NJQFRB NJE@ FJB@ FGIF P K?@? DF K?@ \N?JIB MB FW EDIFGKEB HF QG KMEFGIF K?G N?KB CFM? KEHBH HF K?GFWELG FG QG FGI?JG?FG VQF I?H?D M?D HF@ YD KMEFGIFD IEFGFG QGB CFM?KEHBH DQNFJE?J T �G FDIF KBD? P FMBGKX? HF RBGHB I?IBM N?DER MF FD D?MB@FGIF HF �� ÞÖßD T>?@? DF ?RDFJCB P FM BGKX? HF RBGHB DF DESQF JFNBJIEFGH? HF b?J@ B FVQEIB\IECB FGIJF I?H?D FMM?D P DEF@NJF DEG DQNFJBJ FM @ YWE@? NFJ@ EIEH? T Â? DF XBKFGHEDIEGKE?GFD FGIJF M?D KQBIJ? KMEFGIFD KQBGH? FM DEDIF@ B FDIB DBIQJBH? T
Qj p�qwjkw } g² FÏ Gy Ò �}y yopwyqx}y wjkl}n}y nw p�qwjkwy } gs¾ FÏ Gypmj oj �Ñ� qkw kmk}� nw �gs FÏ Gy h �G MB �ESQJB � T�� P DF NQFHF ?RDFJCBJFM K?@N?JIB@ EFGI? HFM DEDIF@B BM FGIJBJ M?D HECFJD?D KMEFGIFD T >?@? AB DF XB
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�ESQJB � T�� [ °G KMEFGIF B �� ÞÖßD P IJFD @ YD B ��¢ ÞÖßD A FM MZ@ EIF B �� ÞÖßD T

K?@ FGIBH? BGIFJE?J@ FGIF P DF NQFHF ?RDFJCBJ K?@? K?G MB FGIJBHB HFM c MIE@ ?KMEFGIF P FM BGKX? HF RBGHB M? NEFJHFG BVQFMM?D KMEFGIFD K?G QG BGKX? HF RBGHB@ BA?J P @ EFGIJBD VQF FM KMEFGIF HF �� ÞÖßD DESQF @ BGIFGEFGH? DQ CFM?KEHBH DEGBNFGBD ?DKEMBKE?GFD T
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�ESQJB � T�� [ °G KMEFGIF B �� ÞÖßD P IJFD @YD B ��¢ ÞÖßD A FM MZ@ EIF B ��� ÞÖßD T
Ô^� ^] ^ ¡jgdbokejgak jöhageqck ^

^ MB CEDIB HF M?D JFDQMIBH?D ?RIFGEH?D A @?DIJBH?D FG MBD SJYO KBD BGIFJE?JFD PDF NQFHF MMFSBJ B MB K?GKMQ DELG HF VQF P IBM K?@? FDIY HEDF�BH? FM DEDIF@ B P FMK?@N?JIB@ EFGI? HFM @ ED@? FD FM DESQEFGIF [
� T ¡E FM DEDIF@ B IEFGF DQOKEFGIF BGKX? HF RBGHB NBJB HBJ D?N?JIF B I?H?D M?DKMEFGIFD K?GFKIBH?D P FDIF bQGKE?GB G?J@ BM@ FGIF T
� T ¡E FM DEDIF@ B KBJFKF HFM BGKX? HF RBGHB DQOKEFGIF P MB JFBKKELG HFM @ ED@?DFJY [

¶ � ¡E FM BGKX? HF RBGHB FD @QA EGbFJE?J BM GFKFDBJE? P FDIF DF JFNBJIF FVQE\IBIECB@ FGIF FGIJF I?H?D M?D KMEFGIFD P EGHFN FGHEFGIF@ FGIF HFM BGKX? HFRBGHB K?GIJBIBH? N?J KBHB QG? T
ö� ¡E FM BGKX? HF RBGHB P BQGVQF EGbFJE?J BM GFKFDBJE? P FD DQOKEFGIF NBJBHBJ DFJCEKE? B M?D KMEFGIFD K?G QGB K?GFWELG JFHQKEHB P M?D KMEFGIFD K?G@ FG?J BGKX? HF RBGHB N?HJYG BKKFHFJ BM DEDIF@ B G?J@ BM@FGIF T ¡?GM?D KMEFGIFD K?G @ BA?J BGKX? HF RBGHB M?D VQF BKQDBG MBD N _JHEHBD HFCFM?KEHBH T

U?J IBGI? P DE DF NJFIFGHF VQF FM DEDIF@ B IFGSB QGB HEDIJERQKELG @ YD FVQEIBIECBA NJ?N?JKE?GBM BM BGKX? HF RBGHB HF KBHB KMEFGIF P FD HFKEJ P VQF DF HED@ EGQAB MBCFM?KEHBH FG KBD? HF GFKFDEHBH B KBHB QG? HF M?D KMEFGIFD HF b?J@ B NJ?N?JKE?GBMB DQ K?GFW ELG � DF HFR FJY B�BHEJ NJ?SJB@ BKELG BHEKE?GBM VQF K?GIJ?MF FDIF KBD?HF @ BGFJB BJIEO KEBM BM K?@N?JIB@ EFGI? HF MB JFH T



ÐüY ü ©åZù­ú¨
 ¨®¨§­§ªã ©å¦ §¨ã ú¨¦ úåã ¦­�ª«­§å¬ªã ü � �
Î �[ � r !'���Á �%�"�"�� � � "������ � ��Â�/�" ��� �

� M DEDIF@B XB DEH? NJ?RBH? K?G IJFD GBCFSBH?JFD P ?RIFGEFGH? JFDQMIBH?D I?\IBM@ FGIF DBIEDbBKI?JE?D FG H?D HF FMM?D P @ EFGIJBD VQF FG FM IFJKFJ? XBA VQF JFBME�BJBMSQG?D B] QDIFD T � M NJE@ FJ GBCFSBH?J NJ?RBH? XB DEH? FM £ EKJ?D?bI �GIFJGFI �W\N M?JFJ P VQF G? XB HBH? GEGScG NJ?RMF@ B FG FM BKKFD? BM DEDIF@ B A FM QD? HFM@ ED@? T � M DFSQGH? GBCFSBH?J XB DEH? FM � EJFb?W T � DIF GBCFSBH?J P VQF XB DEH?NJ?RBH? FG HEDIEGI?D DEDIF@ BD ?NFJBIEC?D P G? XB IFGEH? IB@N?K? GEGScG NJ?RMF\@ B A NFJ@ EIF FM BKKFD? B KQBMVQEFJ NBJIF T >?G FM IFJKFJ GBCFSBH?J P FM Þ?GVQFJ?J PKBHB CF� VQF DF JFbJFDKB MB CFGIBGB HFM KMEFGIF P BNBJFKF QG @FGDB] F HF K?GOJ\@ BKELG HFM QDQBJE? NBJB HBJ NFJ@ ED? B MB JFKBJSB HF MB @ ED@ B T � DI? P VQF NQFHF? KQJJEJ KBHB �� DFSQGH?D HFN FGHEFGH? HF MB K?GOSQJBKELG HFM DEDIF@ B P NQFHFMMFSBJ B DFJ @QA @?MFDI? NBJB FM KMEFGIF P VQF DE HFGEFSB MB JFKBJSB P N FJHFJY DQK?GFW ELG B �GIFJGFI FG QG?D @ EGQI?D T U?J FMM? XBA VQF K?GOSQJBJ BM Þ?GVQFJ?JNBJB VQF G? JFBMEKF FDIBD K?GOJ@BKE?GFD T U?J FM JFDI? P bQGKE?GB K?JJFKIB@FGIF T
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^ K?GIEGQBKELG DF NJFDFGIBG QG?D F] F@NM?D VQF @QFDIJBG BMSQGBD BN MEKBKE?\GFD NJYKIEKBD HFM N?JIBM T �G K?GKJFI? P DF NJFDFGIBG FWIFGDB@ FGIF H?D BNMEKBKE?GFDNJYKIEKBD HFM @ ED@? T �?D H?D DEDIF@ BD HFDBJJ?MMBH?D DF MMB@ BG  QMFGHQÁ A �Q\JBMÂFI JFDNFKIECB@ FGIF T  QMFGHQÁ FD QGB BNMEKBKELG VQF NJFIFGHF HBJ HEDIEGI?DDFJCEKE?D B QG IQJEDIB VQF MMFSB B QGB KEQHBH VQF HFDK?G?KF N?J K?@NMFI? T �QJBM\ÂFI FD QG N?JIBM VQF NFJ@ EIF MB K?GFW ELG B �GIFJGFI HF �?GBD HF HEbZKEM KBR MFBH?@ FHEBGIF MB IFKG?M?SZB (�¸�Å�¹¹T
í ��� ;�%��"�U �
V ^_^_^ äghijqoddefg ^

 QMFGHQÁ 4 GBKEL K?@? QG N?JIBM IQJZDIEK? T �B EHFB HF FDIF N?JIBM P FD NFJ@ EIEJMB K?GFW ELG SJBIQEIB B QG DEDIF@ B HF JFH (�¸�Å�¹¹ @FHEBGIF KQBMVQEFJ HEDN?DEIEC?@LCEM N ?J MB KEQHBH P AB DFB QG N?JIYIEM P QGB Ü{* ? QG @LCEM K?G IFKG?M?SZB(�¸�Å�¹¹T � M DEDIF@ B P B DQ CF� P KBMKQ MB MB N?DEKELG HFM KMEFGIF B NBJIEJ HFM G?H?HF BKKFD? BM VQF DF K?GFKIB T � DI? FD M? VQF DF MMB@ B QGB BNMEKBKELG �µË��� �ÿ¶È¶¸�ÉU?J �µË��� �ÿ¶È¶¸� DF FGIEFGHF B MB G?KELG HF BMSQGBD BNMEKBKE?GFD EGb?J@ YIEKBDVQF DF RBDBG FG FM FGI?JG? HFM HEDN?DEIEC? KMEFGIF NBJB NJ?CFFJ DFJCEKE?D JFMBIEC?DB MB N FJD?GB P MQSBJ ? IEF@N? JFMBKE?GBH?D K?G FM @ ED@? T � D HFKEJ QG HEDN?DEIEC?VQF DF JFMBKE?GB K?G DQ K?GIFWI? D?KEBM ? bZDEK?5 T^ NBJIEJ HF FDIB EGb?J@ BKELG P FM KMEFGIF NQFHF BKKFHFJ B QGB RcDVQFHB HFDFJCEKE?D K?@? DE DF IJBIBJB HF QG DFJCEKE? HF UYSEGBD ^@BJEMMBD NFJ? IFG EFGH?FG KQFGIB MB N?DEKELG VQF IEFGF FM KMEFGIF FG FDF @?@FGI? T � D HFKEJ P BNBJIF HFDFMFKKE?GBJ M? VQF DF HFDFB RQDKBJ P FM KMEFGIF DFMFKKE?GB MB HEDIBGKEB @ YWE@ BBNJ?WE@ BHB FG H?GHF HFDFB FGK?GIJBJ FM DFJCEKE? T^ M KMEFGIF P BNBJIF HF FDIF DFJCEKE? SJBIQEI? P FD EGIFJFDBGIF ?bJFKFJMF QGB K?\GFW ELG B �GIFJGFI @FHEBGIF FDIB EGbJBFDIJQKIQJB P AB DFB HF NBS? ? G? NBJB VQFJFBMEKF RcDVQFHBD FWIFJGBD ? DE@NMF@ FGIF DF K?@QGEVQF @ EFGIJBD NBDFB N?J MBKEQHBH T
6M<G=<1@8 W XYA=FC C;Q�;Z[ C= O= F<8DC@Q? FC D8 \?:B89FT8 E C= D8 9CG<A= FC ] <D�= IL7898 : �; <=>?9: 8@<A= E BO;@89 C= D8 B<B D<?G98>T8 CD F?@O: C=Q? 2J^3 I

��
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�G FM KBD? HF M?D DFJCEH?JFD N FJ@ EIEH?D HF b?J@ B SJBIQEIB P DF NQFHF HBJ BKKFD?B BVQFMM?D DFJCEH?JFD VQF BM?] FG MBD NYSEGBD ×FR HF BVQFMM?D DFJCEKE?D HBH?D HFBMIB T U?J F] F@NM? P MB NYSEGB HF QG JFDIBQJBGIF HBH? HF BMIB NQFHF DFJ CEDER MFN?J I?H?D M?D KMEFGIFD P IBGI? DE IEFGFG BKKFD? B �GIFJGFI K?@? DE G? FD BDZ T

V ^_^© ^ ¿qclhcdefg qab kekhanc ^
^QGVQF FM DEDIF@ B  QMFGHQÁ NBJIF HF MB BJVQEIFKIQJB `?K`?K P D?G GFKFDB\JE?D BMSQG?D NBD?D HF BHBNIBKELG FG FM HEDF�? NBJB ?bJFKFJ MBD GQFCBD ?N KE?GFDVQF EGK?JN?JB T � DIB BHBNIBKELG K?GDEDIF FG MB NJFDFGKEB HF GQFC?D BJKXEC?D K?GbQGKE?GBMEHBH FWIJB P KB@RE? HF E@ BSFG HFM N?JIBM ? MB @?HEO KBKELG HF BMSQG?DAB FW EDIFGIFD [

ÂQFCB bQGKE?GBMEHBH [
•

¡F SFGFJBG MBD NYSEGBD öÆ¹zÆ�Ê¶¹��Éº Çº öÆ¹zÆ�Ê¶Éº Çº A öÆ¹zÆ�Ê¶¸�ÿ¹ÆÅ�Éº Çº NBJB HBJ MB GQFCB bQGKE?GBMEHBH BM DEDIF@B T
•

¡F B�BHF FM BJKXEC? º µ¹���µË É�Ë � [ � DIF BJKXEC? K?GIEFGF I?HB MB EGb?J\@ BKELG JFMBIECB B MB N?DEKELG HFM KMEFGIF T ^VQZ FDIYG MBD CBJEBRMFD VQFEGHEKBG MB N?DEKELG BM KMEFGIF T
>B@RE?D HF E@ BSFG [

•

¡F @?HEOKB FM BJKXEC? �ËÊ�� Éº Çº NBJB VQF BMR FJSQF QGB NJFDFGIB\KELG T � DIB NJFDFGIBKELG FG �MBDX P ?RIEFGF MBD K??JHFGBHBD HFM BJKXEC?º µ¹���µË É�Ë � NBJB @?HEOKBJDF HF BKQFJH? K?G MB N?DEKELG HFM KMEFGIF T
•

>B@REBJ MB K?GOSQJBKELG HF M?D BJKXEC? �µÅµ¸�¹ É�Ë �P ÊÆÅ�ËÊÆ�É�¹¹ AÊÆÅ�ËÊÆ�û�� É� ¹Å @ ?HEOKBGH? M?D K?M?JFD A FDIEM?D NBJB NFJD?GBME�BJFM N ?JIBM T ¡F KB@REB MB E@ BSFG HF b?GH? HFM N?JIBM A FM | ¶ñ��µË É��µþ| ¶ñµÆ¸��� ��µË � T
^HBNIBKE?GFD NBJB @ BGIFGFJ MB K?XFDELG HF MB NYSEGB [

•

¡F KB@REBG MBD bQGKE?GFD VQF K?GIJ?MBG MBD DFDE?GFD HF U�U IBMFDK?@? ÌÆ¶¸Ê¶� ¹�¹�µË A Å��� ¹�¹�µË NBJB VQF BMRFJSQFG I?HB MB GQFCBEGb?J@ BKELG VQF IEFGF QG KMEFGIF T
•

¡F @?HEOKBG MBD NYSEGBD ¸�Ì �¹�¸¶¸¹�Tº Çº A º �¸ô ÅTº Çº NBJB VQF FM QDQB\JE? NQFHB EGIJ?HQKEJ FG FM b?J@QMBJE? M?D GQFC?D HBI?D T ¡F @?HEOKBGMBD NYSEGBD �¸�¶¸� Æ¹Æ¶¸�µÉº Çº A ¶��Æ¶Å�<¶� Æ¹Æ¶¸�µÉº Çº NBJB VQF FD\I?D HBI?D DF SQBJHFG FG MB RBDF HF HBI?D T
•

¡F B�BHFG M?D GQFC?D KB@RE?D B MB RBDF HF HBI?D P NBJB VQF BMR FJSQFGMB GQFCB EGb?J@ BKELG T
•

�B NYSEGB �µ��µ�Tº Çº JFG?@RJBHB B { ÆÅ�ËÊÆ�Éº Çº IEFGF B�BHEH? FGFM @ FGc MB ?N KELG õRcDVQFHBx VQF MF FGCZB B MB NYSEGB K?JJFDN?GHEFG\IF T
>?G FDI?D KB@RE?D DF K?GDESQF VQF FM N?JIBM KB@REF HF MB b?J@ B FDN FJBHB T � DI?DKB@RE?D DF NQFHFG ?RDFJCBJ FG MB DFKKELG DESQEFGIF T
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V ^_^� ^ �ª anlbj qa okj ^

>?@? FM DEDIF@ B  QMFGHQÁ FDIY RBDBH? FG FM DEDIF@ B `?K`?K P IEFGF QG bQG\KE?GB@ EFGI? @QA DE@ EMBJ A BNBJFKFG MBD @ ED@ BD ?NKE?GFD VQF FDIF T
¯ � qjqpqm nw ao�wjnob h ¡E DF ?RDFJCB MB �ESQJB ¢ T�P DF NQFHF BNJFKEBJ M?DKB@RE?D VQF DF XBG EGIJ?HQKEH? FG FDIB GQFCB CFJDELG HFM DEDIF@ B `?K`?K T U JE\@ FJ? P M? VQF DF NQFHF FGK?GIJBJ FD VQF DF XB B�BHEH? QG GQFC? EHE?@ B T >?@?DF XB EGHEKBH? BGIFJE?J@ FGIF P FDIB IBJFB FDIY @QA bBKEMEIBHB N?J MB FDIJQKIQJBHFM DEDIF@ B `?K`?K T�B NJFDFGIBKELG P BX?JB FD QG c ¶¹Ç VQF JFNJFDFGIB QG @BNB HF MB KEQHBH HF�BMFGKEB T °GB BGE@ BKELG @ BJKB MB �?GB FG MB VQF FM DEDIF@ B HFHQKF VQF FDIY FMKMEFGIF T� M JFDI? HFM DEDIF@ B P DESQF MB FDIJQKIQJB ?JES EGBM HF `?K`?K P NFJ? N?HJZBXBRFJ DEH? @?HEOKBHB DFScG M?D SQDI?D HFM HEDF�BH?J T

�ESQJB ¢ T�[ �B NYSEGB HF EGEKE? HF  QMFGHQÁ T

Qj} xwÀ nwjklm nw ao�wjnob h ¡E DF K?GFKIB QG KMEFGIF A FDIF HB HF BMIBQG G?@RJF HF QDQBJE? P N?HJY ?RDFJCBJ MB NYSEGB NJEGKENBM HF  QMFGHQÁ T � DIBDESQF @ BGIFGEFGH? FM b?J@ BI? HF `?K`?K P DBMC? BMSQG?D JFI?VQFD HF E@ BSFG AQGB GQFCB ?N KELG VQF BNBJFKF FG FM @ FGc [ õRcDVQFHBx T �B ?N KELG HF RcDVQFHBDF FWNMEKB FG MB DESQEFGIF DFKKELG T^ MSQGB ?IJB G?CFHBH VQF DF @QFDIJB P FD VQF BNBJFKF FG FM @ FGc DQNFJE?J MBDK??JHFGBHBD FDIE@ BHBD HFM KMEFGIF T � DIBD K??JHFGBHBD P VQF NQFHFG JFDQMIBJ N? K?DESGEOKBIECBD NBJB FM KMEFGIF P NFJ@ EIF ?RDFJCBJ DE FM DEDIF@ B HFIFKIB FM KB@RE? HFN?DEKELG NBJB QG KMEFGIF VQF FDI_ FG @?CE@ EFGI? P K?@? N?J F] F@NM? P HFGIJ? HFQG K? KXF T ± NQFHFG DFJ KB@REBHBD N?J FM G?@RJF HFM RBJJE? H?GHF DF DQN?GFVQF DF FGKQFGIJB T
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�ESQJB ¢ T� [ �BD G?CFHBHFD HF  QMFGHQÁ T
d mxwn}nwy wj �my p�qwjkwy nw� yqykw� } ao�wjnob h >QBGH? G?D HB@?DHF BMIB FG FM DEDIF@ B  QMFGHQÁ P DF NQFHF ?RDFJCBJ VQF BNBJFKF QG K?G]QGI? HF?NKE?GFD MMB@ BH? õNJFbFJFGKEBDx T �G MB �ESQJB ¢ T� DF NQFHF ?RDFJCBJ VQF BNBJFKFGNBJB DFMFKKE?GBJ õ^NBJKB@ EFGI?Dx P õ >EGFDx P õ£QDF?Dx A õ�FDIBQJBGIFDx T

� ESQJB ¢ T� [ Â?CFHBHFD FG FM JFSEDIJ? HF KMEFGIFD T
� DIBD ?N KE?GFD D?G SFGFJBHBD HF b?J@ B HEGY@ EKB FG FM DEDIF@B A HFNFGHFHFM IEN ? HF DFJCEKE?D VQF FDI_G HBH?D HF BMIB T ^VQZ QG KMEFGIF NQFHF FMFSEJ M?VQF VQEFJF VQF MF BNBJF�KB FG FM @ FGc HF RcDVQFHB T U?J F] F@NM? P DE QG KMEFGIF
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D?MB@ FGIF RQDKB BMScG MQSBJ H?GHF N?HFJ K?@FJ A DQN?GEFGH? VQF FM DEDIF@ BIFGSB AB QG SJBG Gc@FJ? HF DFJCEKE?D HBH?D HF BMIB P FM KMEFGIF BVQZ NQFHF HF] BJD?MB@ FGIF @ BJKBHBD MBD ?N KE?GFD HF õ�FDIBQJBGIFDx A õ^NBJKB@ EFGI?Dx T  F FDIBb?J@ B P FDI?D H?D DFJCEKE?D DFJYG M?D cG EK?D VQF FM KMEFGIF N?HJY DFMFKKE?GBJ FG FM@ FGc HF RcDVQFHB T ¡E @ YD IBJHF BNBJFKF QG DFJCEKE? GQFC? P FDIF BNBJFKFJY N?JHFbFKI? DFMFKKE?GBH? P N?J M? VQF FM KMEFGIF FWNMZKEIB@ FGIF IFGHJY VQF EGHEKBJ VQFG? VQEFJF DBR FJ GBHB HF _M T� M KB@N? õ±IJ?Dx NFJ@ EIF BM DEDIF@ B DBRFJ BVQFMMBD NJFbFJFGKEBD HFM KMEFGIFVQF I?HBCZB G? FDIYG K?GIF@NMBHBD FG FM DEDIF@ B T �G FDIF F] F@NM? P BM KMEFGIFMF JFDQMIBJZB E@N?DERMF FGK?GIJBJ QGB bBJ@ BKEB ? QG X?DNEIBM T � DIB EGHEKBKELGNQFHF BAQHBJ BM HEDF�BH?J B B�BHEJ BVQFMM?D DFJCEKE?D VQF IFGSBG HF@ BGHB A G?XBABG DEH? EGKMQEH?D T
e w}�qÀ}l oj} ufy|own} nw oj ywlx qpqm h ¡E FGIJB@?D FG MB ?N KELG HF RcD\VQFHB P G?D DBMF QG K?G]QGI? HF NJFSQGIBD NBJB BK?IBJ M?D JFDQ MIBH?D B @?DIJBJ T�BA VQF DF�BMBJ VQF B HEbFJFGKEB HF ?IJ?D @?I?JFD HF RcDVQFHB P BVQZ G? DF NQFHFDFMFKKE?GBJ QG DFJCEKE? FG K?GKJFI? P DEG? VQF DF NJFIFGHF DFMFKKE?GBJ KQBMVQEFJDFJCEKE? HFGIJ? HF QG JBHE? A VQF KQ@NMF QGBD KBJBKIFJZDIEKBD BHFKQBHBD T � D\I? DF BNJFKEB @ F] ?J DE DF ?RDFJCB MB �ESQJB ¢ T� T >?@? DF NQFHF ?RDFJCBJ FG MB�ESQJB P FG FM @ FGc HF MB E�VQ EFJHB P DF NQFHF DFMFKKE?GBJ M?D HEDIEGI?D DFJCEKE?DHEDN?GERMFD þFG FM F] F@NM? P DF XBG DFMFKKE?GBH? õ�FDIBQJBGIFDx � T ¡F NQFHF DFMFK\KE?GBJ IB@RE_G QGB BNJ?W E@ BKELG HFM NJFKE? @ YWE@? VQF DF VQEFJF EGCFJIEJ FGFM DFJCEKE? þFG FM F] F@NM? @ FG?D HF �� FQJ?D� A MB HEDIBGKEB @ YWE@B B MB VQF DFVQEFJF VQF DF FGKQFGIJF FM DFJCEKE? T �QF FG FDIF KBD? D?G ��� @ FIJ?D T^ MB HFJFKXB DF @QFDIJB FM K?G] QGI? HF JFDQMIBH?D ?RIFGEH?D P DFNBJBH?D N?JNYSEGBD T >BHB JFDQMIBH? IEFGF QG K?G]QGI? HF EGb?J@ BKELG JFMFCBGIF P K?@? MBHEJFKKELG FWBKIB A MB NYSEGB ×FR T ^ MB NYSEGB ×FR P FG NJEGKEN E? D?MB@ FGIF DFN?HJY BKKFHFJ DE FM KMEFGIF IEFGF K?GFW ELG B �GIFJGFI ? DE FM HQF�? HFM DFJCEKE?NBSB QG FWIJB A DQ DFJCEH?J DFB QG? HF M?D HF BKKFD? SJBIQEI? T

�ESQJB ¢ T� [ �FBME�BGH? QGB RcDVQFHB T
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 FRB] ? HF KBHB DFJCEKE? P BNBJFKFG H?D FGMBKFD VQF N FJ@ EIFG JFBME�BJ QGBDFSQGHB RcDVQFHB T �B ?N KELG HF õBNBJKB@ EFGI?x ?JHFGB BM DEDIF@B RQDKBJ QGBNBJKB@ EFGI? NcRMEK? N?J MB �?GB FG MB VQF JFDEHF FM DFJCEKE? DFMFKKE?GBH? T �B?NKELG HF õ@ BNBx JFBME�B QGB K?GDQMIB B QG DFJCEH?J FWIFJG? P FG FDIF KBD? MB � ZB£ EKXFMZG T �GHEKBGH? MB M? KBME�BKELG FWBKIB HFM DFJCEKE? FG QG NMBG? T

� ESQJB ¢ T� [ £ BNB HF MB RcDVQFHB T
UBJB VQF FDI? bQGKE?GF P DF IEFGF VQF XBREMEIBJ FM DFJCEH?J HF MB � ZB £ EKXFMZGA M?D HEDIEGI?D DFJCEH?JFD VQF @QFDIJBG M?D @ BNBD FG FM DEDIF@ B NBJB VQF M?DKMEFGIFD DEG BKKFD? B �GIFJGFI IB@RE_G NQFHBG BKKFHFJ B FMM?D T � DIF G? FD QGDFJCEKE? SJBIQEI? P N ?J M? VQF DF IEFGF VQF K?GIJBIBJ B MB � ZB £ EKXFMZG ? KQBMVQ EFJ?IJB F@NJFDB DE@ EMBJ T °GB CF� K?GIJBIBH? P � ZB £ EKXFMZG NFJ@ EIF N?DER EMEHBHFDHF @ F] ?JB F EGIFSJBKELG K?G FM N?JIBM P IBMFD K?@? FM Q D? HF QGB X?] B HF FDIEM?DFG KBDKBHB þ>¡¡� NJ?N EB NBJB @BGIFGFJ MB E@ BSFG A K?M?J HFM @ ED@? T

Qj wv w�~�m nw ~HÐqj} nw }Òon} h �G I?H?D M?D DEDIF@ BD K?GCEFGF K?@NMFIBJMB BAQHB HEDN?GER MF VQF IJBF `?K`?K NBJB FWNMEKBJ QG N?K? FM bQGKE?GB@ EFGI? VQFNQFHB IFGFJ MB NYSEGBD T U?J F] F@NM? P FG  QMFGHQÁ P VQE�Y M? @ YD K?@NMEKBH? HFQIEME�BJ DFB FM @ FGc HF RcDVQFHB T ^�BHEJ MB EGb?J@ BKELG BHFKQBHB FG FM DEDIF@ BNQFHF bBKEMEIBJ BM QDQBJE? MB QIEME�BKELG HFM @ ED@? T� M DEDIF@ B  QMFGHQÁ BNJ?CFKXB MB FDIJQKIQJB HF BAQHB VQF ?bJFKF `?K`?K PB�BHEFGH? FM K?GIFG EH? FDN FKZOK? HF FDIF DEDIF@B T
V ^_^] ^ � b lijöbanc qa bc bj dcbepcdefg ^

^QGVQF FM DEDIF@ B FDIB HEDF�BH? P bBMIB N?J D?MCFGIBJ KL@? FDIF HFHQKF MBN?DEKELG HFM KMEFGIF Tg�B EHFB NBJB ?RIFGFJ FDI? P K?GDEDIF FG IJBIBJ MBD NJ?N EFHBHFD HF MB DF�BMJFKEREHB HFM KMEFGIF P IBMFD K?@? MB bQFJ�B HF MB @ ED@ B ? DQ HEJFKKELG BNJ?W E@ BHB T
hYC C;Q8 N89QC E ;C C=@89G8 i DCR 8=F9? jCDD<F? MC9PC9 C= ;O N9? C@Q? 1=8D FC @899C98 I
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�ESQJB ¢ T� [ �B BAQHB HF  QMFGHQÁ T
U?J F] F@NM? P FG MB �ESQJB ¢ T� P DF JFNJFDFGIB FM @ _I?H? HF M? KBME�BKELG RBDBH? FGH?D BGIFGBD HEJFKKE?GBMFD FG MBD VQF DF NQFHF ?RIFGFJ QG YGSQM? BNJ?W E@ BH? HFH?GHF MMFSB MB DF�BM T U?J IBGI? P @ FHEBGIF QG F] FJKEKE? DFGKEMM? HF IJEBGSQMBKELG PDF NQFHF ?RIFGFJ MB N?DEKELG T

� ESQJB ¢ T� [ �] F@NM? HF M? KBME�BKELG HF QG KMEFGIF T
�G MB �ESQJB ¢ T¢ P DEG F@RBJS? P DF QIEME�B MB bQFJ�B HF MB DF�BM VQF MMFSB B IJFDG?H?D A K?G FMMB DF RQDKB MB M? KBME�BKELG N?DERMF FG KBHB QG? HF FMM?D T � M NQGI?HF EGIFJDFKKELG HBJY MB N?DEKELG HFM KMEFGIF T�B FMFKKELG FGIJF QGB @FI?H?M?SZB Q ?IJB CEFGF HFIFJ@ EGBHB N?J MB IFKG?M?\SZB VQF DF F@NMFF B MB X?JB HF JFBME�BJ MB EGbJBFDIJQKIQJB GFKFDBJEB T UBJB @YDEGb?J@ BKELG DF NQFHF K?GDQ MIBJ ò�ó T
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�ESQJB ¢ T¢ [ ±IJ? F] F@NM? HF M? KBME�BKELG T
í �� � ����%k �� �

�QJBMÂFI FD QG N?JIBM VQF NJFIFGHF HBJ K?GFW ELG B MBD �?GBD JQJBMFD @ BDBMF] BHBD HF M?D KFGIJ?D QJRBG?D T ½FGFJBM@FGIF FDIBD �?GBD IEFGFG HEbZKEM MB N?\DER EMEHBH HF QG KBRMFBH? NBJB JFKER EJ K?GFW E?GFD B �GIFJGFI HF BMIB CFM? KEHBH T� DIB EGbJBFDIJQKIQJB DQFMF DFJ @QA K?DI?DBD HF EGDIBMBJ A JFDQMIB N? K? JFGIBRMFNBJB �?GBD N? K? N?RMBHBD T °GB BMIFJGBIECB B FDI? P DFJZB MB EGDIBMBKELG HF QGB EG\bJBFDIJQKIQJB EGBMY@RJEKB VQF JFDQFMCB FM NJ?RMF@ B HF MB HEDIBGKEB P HBGH? BKKFD?B KBHB XBREIBGIF HF MB �?GB VQF HEDN?GSB QGB IBJ] FIB BHFKQBHB FG DQ FVQEN? T F FDIB b?J@ B P FM KMEFGIF NQFHF IFGFJ BKKFD? B HEDIEGI?D DFJCEKE?D E@NFGDBRMFDHF ?IJ? @?H? P K?@? �GIFJGFI HF RBGHB BGKXB P CZHF? HESEIBM ? EGKMQD? IFM_b?G?@ FHEBGIF �?�U DE G? DF HEDN?GF QGB b?J@ B @YD IJBHEKE?GBM T �G MB �ESQJB ¢ T� DF?RDFJCB QG FDVQF@ B FWNMEKBIEC? T`?K`?K NQFHF DFJCEJ B FDIF NJ?NLDEI? P ?bJFKEFGH? MB EGIFJbB� HF K?GIJ?M HFQDQBJE?D NBJB VQF FDI?D DF HFG HF BMIB FG FM DEDIF@ B A NQFHBG K?@NJBJ QGBK?GFWELG B �GIFJGFI T >?G FDIF NJ?NLDEI? GBKF �QJBMÂFI T � DIF N?JIBM FD QGB JF\NJFDFGIBKELG HFM DEDIF@ B `?K`?K NBJB FM Y@REI? JQJBM T UQFHF DFJ K?GOSQJBH?NBJB ?bJFKFJ NYSEGBD SJBIQEIBD M? KBMFD P K?@? NJFHEKKELG HFM IEF@N? P FDIBH? HFMIJYOK? P DFJCEKE? HF G?IEKEBD ? K?GDQMIBD BSJBJEBD T ¡E FM KMEFGIF M? HFDFB P IB@RE_GNQFHF ?bJFKFJ BMSQG?D DFJCEKE?D @ YD FMFCBH?D K?@? K?@FJKE? FMFKIJLG EK? þIBMFDK?@? DQRBDIBD FMFKIJLGEKBD P ?bFJIB HF FDIBGKEBD IQJZDIEKBD PTTT� P IFMF@ FHEKEGB P EG\KMQAFGH? FG FDIF I_J@ EG? MBD K?GDQMIBD B HEDIBGKEB NBJB NBKEFGIFD HF HEbZKEM BKKFD?A HF FDKBDB @?CEMEHBH � ? FM BN?A? B @ _HEK?D @FG?D KQBMEOKBH?D P JFBME�BH? N?J?IJ?D K?G FM K?G? KE@ EFGI? GFKFDBJE? N FJ? VQF IJBRB] BG B QGB SJBG HEDIBGKEB T
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�ESQJB ¢ T� [ �B EHFB HF QGB JFH JQJBM T

�ESQJB ¢ T�� [ UJFDFGIBKELG HF �QJBMÂFI T
� M BKKFD? B �GIFJGFI DFJZB FM VQF AB IEFGF HEDF�BH? FM DEDIF@B `?K`?K A FMJFDI? HF DFJCEKE?D P IBMFD K?@? �?�UP DFJZBG NJ?SJB@ BJM?D B IJBC_D HFM DEDIF@ B HFDFJCEH?JFD N FJ@ EIEH?D VQF ?bJFKF `?K`?K T �BD �ESQJBD ¢ T�� A ¢ T�� @QFDIJBG QGF] F@NM? HF M? VQF N?HJZB DFJ �QJBMÂFI T

í �� � ��� !'���Á �%�"�"�� '��� ��' ��'  ��� Â��� �
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Å¾Ç ¢g ��a ü e� fgc ª��e� f�� ¤�nce � ¸­ ��o���p q �¹��� � �r»��»��§ss� �££QQQ �� g ��a �fd �a£��g�£� cgQe ��£f�se��g` �§s� � � Á�À g� fsfad � ¾ À¿¿þ �
ÅÆÇ ¯a bes � §ss� �££dabes �dgs �

ÅÁ¿Ç Ãad Ä�g�e � ¸q� ��q �¹��¹, Z[\ ]^^p Z[\ ]^t �¹¼ Z[\ ]\[ L������� + ��� ��u �� �`g� fgc � À¿¿ù �
ÅÁÁÇ ¢escad·a�s � © fc`s`�as � §ss� �££QQQ ��escad`a�s �ba� £� c`s`�as£ �
ÅÁÀÇ �e� g` 
 � ÃeQ �fd� ` � Äbse�g � §ss� �££QQQ �a bse�g �ac�£ �
ÅÁþÇ  n`§ec ·eb§�g� � �d� f`fadfd� e �acse � `a �nsfad � ªn�n`s À¿¿ù �
ÅÁh Ç ·gecb§ñ a� f�g¡a��nsfd� � ¡e�sf�g �acse � �§ss� �££QQQ �`gecb§ñ a� f�g¡a��nsfd� �ba� �
ÅÁùÇ ¢en � ¥ancf`§  §a� e` ¢� ñ aced � ¤dsca�nbbfad sa s§ f` `� gbfe � f``ng ad badòsg�s eQecg ba��nsfd� � §ss� �££§bfò�ancde � �ba�£g� fsacfe �£`fòbadsg�sòeQecgòfdsca �� �� �
ÅÁÿÇ Ô f��a� � §ss� �££�g� �Qf��a� �ac�£ �
ÅÁÕÇ Ô fv f�g� fe � ¡e�sf�g �acse � � §ss� �££gd �Qfvf�g� fe �ac�£Qfvf£¡e�sf�gw�acse � �
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�`sg be��sn�a sfgdg ba�a �de�f�e� fd`scnfc e� �gbsac gd �e fd`se�ebf¨d « badò��ncebf¨d �g� `f`sg� e  a b a b � ª `� ba�a �cg`gdsec �a` cg�nf`fsa` dgbg`ecfa` gdg� `f`sg�e �ece g� baccgbsa �ndbfade� fgdsa �g� � f`�a �
� ��� � ��������� �

�ece g� baccgbsa �ndbfade� fgdsa �g� `f`sg�e �ab�ab � g` dgbg`ecfa sgdgc  efd`se�e�a` �a` `f�nfgdsg` �ca�ce� e` �
Á � ¡d `f`sg� e �g bf�ce�a `g�nca ba�a Ä�gd¢¢£ �ece �ec `g�ncf�e� e �a`b�fgdsg` �
À � ¢gc¤f�ac ¥�eb¦g À �¿ a `n�gcfac � § fb¦a `gc¤f�ac �g¨ gc© sgdgc ebsf¤e�a �ebadgª f«d `g�nce bad ¢¢£ � ¬«�a `g ¦e bad��nce�a �e fd`se�ebf«d �g� ¥�eòb¦g �ece g`sg �ca gbsa `g �ng`sce �g nde �ac� e �gse��e�e gd g� e�­d�fbg�g g`sg �abn� gdsa �
þ � ñ  ¢4£ h �®�®¯ a `n�gcfac �
h � �ø� ù �¯ a `n�gcfac � � `sg �g¨ g `gc bad��nce�a �ece g� n`a �g� `gc¤f�ac¥�eb¦g   ñ  ¢4£ � �d g� e� ­d�fbg gª f`sg nd e�ecse�a �ac `f da g`se` �eò� f�fecf°e�a bad �e fd`se�ebf«d �g �ø��
ù � ¢gc¤f�ac §ø¬� �ca�fa �
ÿ � � � �e�ngsg ±� ²³´µ¶� � `sg �e�ngsg e�ecgbg gd �e` �f`scf¨nbfadg` �g £fdnª ��ac �a �ng bad`n�sg �e �f`scf¨nbf«d nsf�f°e�e �ece `e¨ gc ba�a fd`se�ec�a �

� �· � ¸�¹º»�¼½¾�¿¹ À�Á ��¼Â �À�¼ �Ã½¾Ä� �
¥�ecsg �g �e bad��ncebf«d dac� e� �g� `gc¤f�ac ¥�eb¦g � ¦e  �ng eÅe�fc nde`�a�f�bebfadg` da bad¤gdbfade�g` �ece �ng g� `f`sg� e �ab�ab �ndbfadg baccgbòse� gdsg � ¬a�a bad��ncebf«d dac� e� `g gdsfgd�g �e �gdgcebf«d �g nde bec�gse

Æù



Æÿ ÇÈÉÊËÌÍÎ Ç Ï ÌÊÐ�ÇÑÇÍÌÓÊ Ò ÍÓÊ�Ìx �ÔÇÍÌÓÊ ËÎ �ÓÍ�ÓÍÏ
�f�e�e e� � f`�a �ng badsgd�e sa�e` �e` �©�fde` Qg¨ �g� `gc¤f�ac � �e` a� bfadg`dgbg`ecfe` �ece �ng fdsgc�cgsg �a` �a bn� gdsa` �ø�   �e fd�ac� ebf«d cg�esf¤e e�e�� fdf`sce�acÕ �¬a�a �cf� gce �a�f�bebf«d gªsce � ¦e  �ng �g`ba� gdsec �e �fdge �ng e�ecgbggd ¦ss�� �bad� � ÖY ²²³²� ³×´q ¶Øµ Ù [Ù � ¶²²³²�N __ÚÛ+ m_Û�mÜ+� ]Ý µq Þ]ß�² à  �a�f�bec�e �ac �e `f�nfgdsg � ÖY ²²³²� ³×´q ¶Øµ Ù [Ù à � ¶²²³²� ¶²²³²]� Ý� � §g`�n­`�g g`sa eÅe�fc �a` �a bn� gdsa` Ö¶²²³²]� Ý� à 7 Ö¶²²³²Û ³²±, ±Ø�Þ]� Ý� àp �ng `g fdb�nò g á ndsa �a` ecb¦f¤a` �g� `f`sg�e �ab�ab � gd �e bec� gse Ö�� ±²¶×µ³²±³Û �� �×Ý ¶� M¶²²³²â� ý � � `se �©�fde � `f���g� gdsg cg�fcgbbfade e� b�fgdsg e �e �©�fde �g �a�fd�g� `f`sg�e � §g g`se �ac�e g� `f`sg� e `g e`g�nce �ng bned�a be�sncg nd b�fgdsg�ng da g`sg �e�a �g e�se � `fg��cg `g �g �ng`scg �e �©�fde baccg`�ad�fgdsg   da`e��e nd gccac � ¬ad¤fgdg cg¤f`ec g`se bacse �©�fde �ece a¨`gc¤ec �ng g� gd�ebg�g cg�fcgbbf«d e�ndse e �ad�g �g¨g �¡de ¤g° ebe¨e�a g`sa � ¦e  �ng cge�f°ec gªebse�gdsg �a � f`�a �ece g� gccach¯þ � �g �ac� e �ng f��f�e�a` g� �f`se�a �g� badsgdf�a �g� �fcgbsacfa Qg¨   �agd¤fg�a` e �e ¦aá e �g cg�f`sca � �ece �g`ebsf¤ec �e a� bf«d �ac �g�gbsa �g �f`secbadsgdf�a`   �ng e�ecg°be g� gccac h¯þ `g �g¨g ba� gdsec �e ��dge m� µ±³Øâ ãØä¶� ¶â�³Þ Þ³å�7qj ±Øuâ �ng gª f`sg �gdsca �g �e �gb�ecebf«d �g� �fcgbsacfa Qg¨ � øe  �ngsgdgc bnf�e�a bad g`se` a� bfadg` `f `g �g`ge e�¨ gc�ec �æ�sf��g` �©�fde` Qg¨ gdg`sg `gc¤f�ac  e �ng �a` � gd`eá g` �g gccac `gc©d �a�f� be�e` �ece sa�e` �çsca �ndsa e sgdgc gd bngdse g` �ng � �g¨f�a e �ng g� `gc¤f�ac ¥�eb¦g sfgdg�ng nsf�f°ec e��nda` ba� ed�a` cg`scfd�f�a` e� caas � `g �g¨ g �ec � gc� f`a` e�� f`�a �g�fedsg g� �b¦gca Ö� ¶µ×� â´ä³¶²â à eÅe�fgd�a �e `f�nfgdsg ��dge � Ö�� �×Ý ¶.jjè+ mÚ.�� L� é� âo±Ø� ±� µ�oÞ¶âp � âo±Ø� µ×p � o±Ø� âÝ à �ng �g � gc� fsg gá gbnsec�a` ba� ed�a` �¬ � ê��¥
£�¢   ¢ø ë dgbg`ecfa` �ece g� `f`sg� e ��ac æ�sf�a � cgbac�ec �ng g� `gc¤f�ac ¥�eb¦g sfgdg nd n`necfa gd g� `f`sg� e¡ìêü e`a bfe�a � dac� e�� gdsg �� �×Ý ¶ a Ø³o³ä7 ] £a` `bcf�s` �g� `f`sg� e �ab�abg`s©d �cg�ece�a` �ece �ng g� n`necfa �g� `gc¤f�ac `ge g� �gda� fde�a �� �×Ý ¶� �acg��a � ¦e  �ng �a�f�bec �e ��dge ´â¶² �g� ecb¦f¤a Ý µµ� ä]×³Øí   ba�a bec g� n `necfa�� �×Ý ¶� �a`f¨�g� gdsg ¦e e �ng bcgec g`g n`necfa gd g� `f`sg� e   �ec � e�g� ©` �� gc� f`a` �g gá gbnbf«d e �a` `bcf�s` �g� `f`sg� e �ece g`sg n`necfa � ÷gdgce�� gdsg �g� da ¦ebgc g`sa � da �ng`sce dfd�æd gccac e� gá gbnsec g� `f`sg�e � `f���g� gdsgg`sg `g �f� fse e f�dacec �a` `bcf�s` �ece �a` bne�g` da sfgdg �gc� f`a` � a¨sgdfgd�anda` cg`n�se�a` fdg`� gce�a` �
� �î � ¸�Ã�½ ï ¾�¹º»�¼½¾�¿¹ À� Á�� º¾Ä�¼�� ¹�¾�ð
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¡de ¤g° g`se sa�a �ndbfaded�a gd ac�gd � g` �gbfc � `g �ng�g ¤f`ne�f°ec bne�ò�nfgc �©�fde Qg¨ bad dng`sca `gc¤f�ac �g`�g asca b�fgdsg � ¦e  �ng ba�a bec �e`�ca� fe` �©�fde` �g� `f`sg� e gd `n` `fsfa �
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Ç Ï. Ï ÍÓÈÌÇ Ò ÍÓÊ�Ìx �ÔÇÍÌ/Ê ËÎ ÑÓÐ �ÌÍ0ÎÔÓÐ ÊÎ ÍÎÐÇÔÌÓÐ Ï Æ1
®� ñ a¤gc �e bec� gse å ¶oÛ _³×_³× �ng badsfgdg sa�a` �a` �b¦gca` �ø� e��fcgbsacfa gd g� �ng g� `gc¤f�ac ¥�eb¦g `fc¤g �e` �©�fde` Qg¨ ú�gda� fde�ae �ecsfc �g e¦ace û�fcgbsacfa ååå à a Öååå à `f���g� gdsg �
2 � § ec�g � gc� f`a` �g gá gbnbf«d e �a` ecb¦f¤a` �ece �ng �ø� da sgd�e dfd�æd�ca¨�g� e bad g��a` � � `a `f�df�be �ng sa�a` �a` ecb¦f¤a` cg�ebfade�a` sfgdgd�ng sgdgc � gc� f`a` �g �gbsnce �ece sa�a` �
þ � ÷nec�e �e bec�gse _³×_³× �ng badsfgdg �a` `bcf�s` �g gá gbnbf«d �g� `f`sg� ee sn g�nf�a   �«se�g se�¨f­d �g �a` �gc� f`a` dgbg`ecfa` �g gá gbnbf«d � ¥�a �ec�a �g� � edne� � da` cg�gcfcg�a` e g`se bec�gse `f���g�gdsg ba�aä±²Û â×²±� µâ�

� 3ñ 34 3 óâÞ50167àå8Þ 3
£a` ecb¦f¤a` �ng ¦e  �ng bad��ncec `ad �a` `f�nfgdsg` �

® � ååå� ±Ø ×Þ´ä¶� ×³Þ³²¶â]±Ø ×]
2 � ååå� ±Ø ×Þ´ä¶� ×³Ø¶� ±³Ø ]±Ø×]
þ � ååå� ±Ø ×Þ´ä¶� ×³Ø ,´²�×±³Ø ]±Ø×]
h � ååå� ±Ø ×Þ´ä¶� _³×_³×]×ââ
ù � ä±²Û â×²±� µâ� _³×_³×]âÝ ]
ÿ � �� ±²¶×µ³²±³Û �� �×Ý ¶� ¶²²³²â� ¶²²³²]� Ý�

¥ badsfdnebf«d � `g �gse��e �e bad��ncebf«d   g� n`a �g be�e nda �g g��a` �
9 ê	: 
;ë <=>=?@A BCD<B �`sg ecb¦ f¤a �nec�e �e bad��ncebf«d ¨©`fbe �g �a` baò�acg` �g �e �©�fde � �gc� fsg be�¨fec g� e`� gbsa �g sa�a g� `f`sg� e � á ndsa badg� ecb¦f¤a ×ââ   g� � âÞ� £a` da�¨cg` �g �e` ¤ecfe¨ �g` `ad ensagª��fbesf¤a` �   g�ba�ac sfgdg �ng g`bcf¨fc`g gd �ac� esa E÷
 � £e f� e�gd �ng `g gdbngdsce e�n� �baccg`�ad�g bad �e f� e�gd �ng e�ecgbgc© �g �ad�a gd be�e �©�fde Qg¨ �
9 ê	: 
;ë <=D@FC=D BCD< �d g`sg ecb¦f¤a `g g`� gbf�be � gdscg asce` ba`e` � g�Ý ³âµ �ng badsfgdg �e` ¨e`g` �g �esa` �g� `f`sg� e � g� n`necfa �ng sfgdg ebbg`a e�e` � f`� e`   g� � �ââå³²ä dgbg`ecfa �ece g��a � ¥�n� sfgdg` �ng �adgc �a` �esa`�g� gd�fgd�a �g �e fd`se�ebf«d �g ñ  ¢4£ gd sn `f`sg�e �£e` �a` bad`sedsg` G�Û Ü� Ü.�ãm�   G� fd�fbed g� da�¨cg �g �e` �a`¨e`g` �g �esa` �g� `f`sg� e � �ac �a �ng da g` dgbg`ecfa be�¨fec�a` `e�¤a �ng `g¦e�e �a � f`�a gd �e` ¨e`g` �g �esa` ñ  ¢4£ �
9 ê	: 
;ë <=DH IJ?K<C=D BCD< �`sg ecb¦f¤a badsfgdg �e bad��ncebf«d g`� gb�� be�g `n `f`sg�e � ¥�n� `g �g¨ gd �g fdsca�nbfc sedsa e��nda` �esa` �ca� fa` �g `ng�nf�a � ba�a asca` �esa` �ng  e �g�gd�gd �g �a` cg`n�se�a` �ng `g �g`ggd �ng�g¤ng�¤e g� `f`sg�e � ¥ badsfdnebf«d `g �ng`sce g� `f�df�be�a �g �e` bad`sedsg`e�n� �g�df�e` �
® � _m�_m�Û�mj�Y� � fd�fbe �e bec�gse �ng badsfgdg sa�e` �e` �©�fde` Qg¨�g� �b¦gca � � fgdg �ng sgdgc �e g`scnbsnce ååå� _m�_m�Û�mj�Y�� L]� Ý�



ÆÆ ÇÈÉÊËÌÍÎ Ç Ï ÌÊÐ�ÇÑÇÍÌ/Ê Ò ÍÓÊ�Ìx �ÔÇÍÌ/Ê ËÎ �ÓÍ�ÓÍÏ
2 � Ú. 6ã+.Ûã+ _Y�+Y _ � e �ng �©�fde `g �fcgbbfadec© g� n`necfa bned�aebbg�g e êdsgcdgs `f �cg¤fe� gdsg da ¦e g�g�f�a nde �
þ � � ã�Û �jãY+ _Y� � �e bec� gse �ng badsfgdg �a` ecb¦f¤a` �ng `g nsf�f°ed �ecebadsca�ec �a` b�fgdsg` � � fgdgd �ng `gc �e � f`� e �ng �e fd�fbe�e gd g� `bcf�s_³×_³×]âÝ �
h � �ã _M_ã �NY _Û _m_.j � e�n� `g fd�fbe g� dæ�gca �g ×±µ7µ±×u ¶µâ �ng �nfgcg�ng � edgá g g� `f`sg� e � £e bad��ncebf«d �g �a �ng `g �nfgcg �ng ¦e�ebe�e nda �g g��a` � ¤ fgdg �g�df�a gd g� ¤gbsac �²²�7Û ß¶Þ³×±ä�äÛ ×³Ø¶� ±³ØMO ×±µ7µ±×u ¶µP O[ Qo�R �ä�� M ^ Qâ´o±ä��P � �ac gá g���a � �ece �e bad��ncebf«d�²²�7Û ß¶Þ³×±ä�äÛ ×³Ø¶� ±³ØO\P O[Pè^t `f�d f�be �ng �ece g� ¬fs sfbvgs ®� `n¤g�a bf�e� �g ¨eá e�e g` �g ®ÿS
 T` �
ù � j m6 � g`se bad`sedsg badsfgdg g� da�¨cg �g� �b¦gca �g �a�` �g� `f`sg� e �
ÿ � _ãY-Ú mÛj m6 � g� sfg��a gd `g�nd�a` �ng `g �edsfgdgd �e` gdsce�e` gdg� Þ³, edsg` �g sce`�e�ec�e` e �e ba�fe �g `g�ncf�e� �g� � f`�a � �ac �g�gbsag` nd � g` �
1 � j m6ÛG.N � g� da�¨cg gd �ad�g `g �nec�ec©d �e` gdsce�e` �g� Þ³, nde¤g° �e`gd g� sfg��a � ©ªf�a �ng �g¨gd �g �ng�ec cg�f`sce�e` �
Æ � � ã�Y �_m�ãmÛj m6 � g� �fcgbsacfa �ad�g `g e�� ebgdec© g� Þ³, �g� `f`sg� e �
U � �Y��Y� �mÛ. ��Y�mÛ LYG � e�n � `g fd�fbe g� sfg��a �ng sec�ec© gdcg�cg`bec`g �e ¤gdsede �g badsca� �g êdsgcdgs �ng `g �g e¨cfc© e� b�fgdsg �§g¨g `gc � gdac �ng g� sfg��a fd�fbe�a gd _³×_³×]âÝ a `g baccg g� cfg`�a�g �ng `g �g`badgbsgd �a` b�fgdsg` `fd �asf¤a e��nda �
®¯ � �Y�Û Lã�YjY�� � g� da�¨cg �ng �g �e £fdnª e� �f`�a`fsf¤a �g ebbg`afde�©�¨cfba � ÷gdgce�� gdsg `ng�g `gc a ¶µÝ ^ a å Þ�Ø[�
®®� �Y�Ûã+ _Y�+Y _ � g� da�¨cg �g� �f`�a`fsf¤a �ng `e�g e êdsgcdgs � ÷gdgòce�� gdsg `gc© ¶µÝ []
®2 � ãÚÛ 6._Y L. M � �e ê� �ng sfgdg g� ac�gde�ac �ng ebsæe ba�a ÷esgQe úgd �ad�g g`s© fd`se�e�a g� `f`sg� e �ab�abV � ¥ g`se ê� `g �fcf� fc©d �a`b�fgdsg` �ece `e�fc e êdsgcdgs �
®þ � Ú ÜY� _m�Û. �YÚ _.� m� � g� ced�a �g �ngcsa` �ng `g cg`gc¤e g� `f`sg� e�ece �a�gc eÅe�fc e�ng��a` `gc¤f�acg` �gc� fsf�a` e �a` �ng �a` b�fgdsg`�ng�gd `e�fc `fd �e�ec g� ebbg`a e êdsgcdgs �
®h � _� � �e �fcgbbf«d �g� gá gbnse¨�g �g� �ca�ce�e µ× �g £fdnª �
®ù � ãÚ _ � �e �fcgbbf«d �g� gá gbnse¨�g �g� ±� µ�oÞ¶â �g £fdnª �
®ÿ � _m�_m�Û���ãÚ _ÛÚ._N � gd �ad�g `g e�� ebgded �a` `bcf�s` �g� `gc¤fò�ac �ab�ab �
®1 � _m�_m�Û���ãÚ _ � g� da�¨cg �g� `bcf�s �ng ebsf¤e g� `gc¤f�ac �ab�ab �



Ç Ï. Ï ÍÓÈÌÇ Ò ÍÓÊ�Ìx �ÔÇÍÌ/Ê ËÎ ÑÓÐ �ÌÍ0ÎÔÓÐ ÊÎ ÍÎÐÇÔÌÓÐ Ï ÆU
®Æ � � mm_ � g`se bad`sedsg badsfgdg g� da�¨cg �g� e�� fdf`sce�ac �g� `f`sg� e�ng gd �cfdbf�fa da `g �a`scec© gd g� � f`�a úg` �gbfc � `gc© f��a`f¨ �g �g¨accec � � a�f�bec   �g� ©`V � ¢g �ng�g n`ec g`se bngdse �ece sgdgc nd e�� fòdf`sce�ac �cfdbf�e� �g� `f`sg� e `fd �ng �g e�ecg°be e �a` �g� ©` gdbec�e�a`�g� � edsgdf� fgdsa �g� � f`�a �
®U � Ú. 6ã+.ÛÚ�ã+ �ãÚ.j � �e �©�fde e �e �ng `g �fcf� fc© g� `f`sg� e bned�and n`necfa ebbg�e gª fsa`e� gdsg gd g� `f`sg�e �
2¯ � ��� � � � ecb¦f¤a �ng badsfgdg �e ¦aá e �g g`sf�a` gd be`be�e � � `bcf¨fc�a� g�fedsg nde ¤ecfe¨�g � gc� fsg �ca¨ec bad ¤ecfa` �f`gÅa` be�¨fed�a g`se¤ecfe¨�g �
2 ®� _ã _Üj m � � � s�sn�a �ng e�ecgbgc© gd �e be¨gbgce �g� de¤g�e�ac � ¥ `� `g� gc� fsg nde �©bf� fdsg�cebf«d bad asca` `f`sg� e` �
22 � + m-G�Y é � � da�¨cg bad g� �ng `g cg�gcgdbfec© e� `f`sg� e � � � æd fba ¤e�ac�g g`sa g` �a`scec�a gd e��nde` �©�fde` Qg¨ �
9 ê	: 
;ë W=<W=<B<AAð �`sg ecb¦f¤a g` nde ¦aá e �g g`sf�a` gd be`be�e �ngnsf�f°e g� `f`sg� e �ece �ec�g g� �ac� esa e �a` s�sn�a` �g �e` �©�fde` � �a` �gdæ`  �g� ©` � ¢g �ng�g �a�f�bec e �n`sa �g� e�� fd f`sce�ac `fd �ng ¤ec�g gd e��a g�ba��acse� fgdsa �g� `f`sg� e �
9 ê	: 
;ë W=<W=<BAX ð �`sg g` g� `bcf�s �cfdbf�e� �g �ab�ab � ¥ � gá gbnsec�a �cgò�ece e� g�n f�a �ece cgbf¨fc e �a` b�fgdsg` `g�æd `n` d f¤g�g` �g ebbg`a � � ` se�¨f­dg� �ng f��f�g �ng `e��ed e êdsgcdgs `fd �gc� f`a � �ece bad��ncec�a � ¦e  �ng� fcec �e` `f�n fgdsg` bad`sedsg` �
® � ãÚ _ � ¥ � f�ne� �ng gd g� ecb¦f¤a ×³Ø ,´²�×±³Ø ]±Ø× g`se bad`sedsg fd�fbe�ad�g `g gdbngdsce g� ¨fdecfa �ece gá gbnsec �e` ±� µ�oÞ¶â� �d �e �f`scf¨nbf«d�ca¨e�e `g gdbngdsce gd � � âo±Ø� ±� µ�oÞ¶â�
2 � _� � ¢f� f�ec e� edsgcfac � � gca �ece �e gá gbnbf«d �g� µ×� ¢g gdbngdsce gd g�g�nf�a �ca¨e�a gd � � âo±Ø� µ×�
þ � Y _j.+ � £e cg� ¶µÝ ¶²Ø¶µ �ac �e �ng `g `e�g e êdsgcdgs � ¥ ��a �g� sf�a �^Y\]Ù ^]Y^][� \\�
h � Lj.+ � £e �fcgbbf«d �g �e cg� å ±²¶Þ¶ââ �ac �e �ng ebbg�gd �a` b�fgdsg` � �dg`sg be`a `g ¦e g�g�f�a ^Z\]^tZ ]^][� \Ù �
ù � Y _N � � � da�¨cg �ng g� `f`sg� e £fdnª �e e� �f`�a`fsf¤a �g cg� ¶µÝ ¶²Ø ¶µ��ac gá g���a ¶µÝ [�
ÿ � Lã� � � � da�¨cg �g� �f`�a`fsf¤a Q fcg�g`` �ng �g �e g� `f`sg� e a�gcesf¤a �÷gdgce��gdsg ¶µÝ ^ a å Þ�Ø[�
1 � Ú Lj.+ � �`se bad`sedsg badsfgdg e�ng��e �ecsg �g �e �fcgbbf«d �g cg��ng g` ba�æd gdscg sa�a` �a` b�fgdsg` � ¢gc�e g� g�nf¤e�gdsg e� e��fbec �e� ©`bece e �e cg� � � gca �ng �ac ce°adg` �g �f`gÅa � sgdg�a` �ng fd�fbece�n� gª���bfse� gdsg � �d dng`sca be`a ^Z\ ]^tZ]^�



U¯ ÇÈÉÊËÌÍÎ Ç Ï ÌÊÐ�ÇÑÇÍÌ/Ê Ò ÍÓÊ�Ìx �ÔÇÍÌ/Ê ËÎ �ÓÍ�ÓÍÏ
Æ � Ú ÜY� _m�Û. �YÚ _.� m� � ¥�n� `g fd�fbed g� ced�a �g �ngcsa` cg`gc¤e�a`�ac g� `f`sg� e �ece e�ng��e` �©�fde` Qg¨ e �e` �ng `g � gc� fse g� ebbg`a �g�a` b�fgdsg` end�ng da sgd�ed badgª f«d e êdsgcdgs � gc� fsf�a � £a` �ng `gfdb�n gd gd g� ecb¦f¤a `ad ZÙ [[éZZ[[�
U � ãÚ�Û. �YÚ _.�.� � ¥�n� `g fd�fbe �e ê� �g e�ng��a` `gc¤f�acg` e �a` �ng`g �nfgce �ec ebbg`a `fd �ng gª f`se nde badgª f«d e êdsgcdgs � ¥�n� `g fd�fbee�ng��a` `gc¤f�acg` �ng `fg��cg g`sec©d f����bfsa` gd g� `f`sg� e   da `g�a�c©d �a�f� bec �g`�g �e bad`a�e �g e�� fd f`scebf«d �
®¯ � � ã�ÛÚNÚ � £e cnse �ng �gc� fsg e� `f`sg� e gdbadscec sa�a` �a` �b¦gca`�ø�� ¥ ��a ba�a �ååå� _³×_³×�
®®� � ã�Û �jãY+ _Y� � ¥�n� `g fd�fbe nde bec�gse gd g� �ng g� `gc¤f�ac e�eb¦gsgd�c© �gc� f`a` �ece �a�gc �gá ec sa�a` �a` ecb¦f¤a` �g bad��ncebf«d �ngdgbg`fse �ece `n baccgbsa �ndbfade� fgdsa � ¥ ��a ba�a � _³×_³×� ×Þ±¶Øµ¶â�
®2 � � ã�Û ���ãÚ _� � �d �ng �fcgbsacfa g`s©d �a` �g� ©` `bcf�s` �ng dgbg`fsegá gbnsec g� `gc¤f�ac � �ac gá g���a � � _³×_³×� â×²±� µâ�
®þ � j m6 � ìa�¨cg �g� �b¦gca gd �ad�g `g �nec�ed �a` Þ³,â �g� `f`sg� e � � �da�¨cg g` fd�f�gcgdsg � fgdsce` `g � edsgd�e gd g� `f`sg�e �
®h � � ã�Ûj m6 � ¥��� �ad�g `g `fsæe g� ecb¦f¤a �g� Þ³, � ¢f�nfgd�a �e` �ense`edsgcfacg` � �ng�ec�e e��a e`� ba�a � _³×_³×� Þ³, �
®ù � _ãY-Ú m � � � fdsgc¤e�a �g sfg��a �ng `g g`�gce g� `gc¤f�ac �ece ba��ca¨ec`f g� b�fgdsg ¦e be��a a da � ¢g ebad`gá e �ng `ge nda` `g�nd�a` `n�gcfac e�sfg��a fd�fbe�a gd �e bad`sedsg �Y��Y��mÛ. ��Y�mÛ LYG �g� ecb¦fò¤a ×³Ø ,´²�×±³Ø ]±Ø ×�
®ÿ � �ç¬�ç¬ � �`se ¤ecfe¨ �g fd�fbe g� dæ� gca �de� �g �e ê� �g� ac�gde�ac gdg� �ng g`s© e�aá e�a g� `gc¤f�ac � ì«sg`g �ng Ú Lj.+ �_m�_m� sfgdgd �ng�ac�ec nde �fcgbbf«d ê� ¤©�f�e � �d dng`sca be`a `gc�e nd ^� �ng ebe¨ec�e�ac�ed�a ^Z\]^tZ]^]^�
®1 � �N �Úq±Ø   �N �Úq �� � � `se` �a` ¤ecfe¨�g` fd�fbed �ng ced�a` �g �fcgbòbfadg` �g� `gc¤f�ac §ø¬� `g �f`scf¨n gd gdscg �a` b�fgdsg` �ng `g badgbsed�ac cg� � Ú Lj.+ ��N �Úq±Ø   Ú Lj.+ ��N �Úq �� sfgdgd �ng �ac� ec �fòcgbbfadg` ê� ¤©�f�e` �
®Æ � �. _Y ÜÚ   �._Y� mL+ � � `se` �a` ¤ecfe¨ �g` fd�fbed g� edb¦a �g ¨ed�e�©ªf�a �g `n¨f�e   �g ¨eá e�e �ng nsf�f°ec© g� `f`sg�e �ece cg�ecsfc gdscg�a` b�fgdsg` � £a ebad`gá e¨�g g` �ng `ge nd 1ù [ �©` a � gda` �g� edb¦a �g¨ed�e sase� �
9 ê	: 
;ë \] C?@<^=?C=_ K`K<X@\ @??=?A\ @??=?B` X` �`sg ecb¦ f¤a �g¨gc© ¨n`òbec`g gd �e bec� gse ¶²²³² �g� `f`sg� e �ab�ab `f sa�e¤�e da ¦e `f�a ba� fe�a e �ebec�gse �g gccacg` �g ¥�eb¦g � ¡de ¤g° cge�f°e�a �e ba� fe � ¦e¨c© �ng bad��ncec�acg¤f`ed�a g� ¤e�ac �g �e` `f�nfgdsg` bad`sedsg` �
® � ãÚÛ 6._Y L. M � ¥�n� � e� f�ne� �ng gd �a` ecb¦f¤a` edsgcfacg` � `g sgd�c©�ng fd�fbec �e �fcgbbf«d ê� �g� �f`�a`fsf¤a fde�©�¨cfba �g� ac�gde�ac gd g��ng g`s© fd `se�e�a g� `f`sg� e �
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2 � �Y�Û Lã�YjY�� � � `bcf¨fc �e �fcgbbf«d �g �e cg� b fcg�g`` �ece �f�gcgdbfec�a` ebbg`a` e� `f`sg� e ba�a b�fgdsg` �ab�ab a da � � ` �gbfc � e�ng��a` g�nf�a`�ng gdsced �ac g`se cg� `ad �a` �ng sfgdg �ng esce�ec g� `f`sg� e ¦e`se �ng`g �ed �g e�se gd g� `f`sg� e �
þ � _m�_m�Û�mj�Y� � £e bec� gse gd �ad�g g`s©d sa�a` �a` ecb¦f¤a` �ø��g� `f`sg�e � � fgdg �ng badsgdgc g� � f`�a ¤e�ac �ng �ã�ÛÚNÚ �g`bcfsagd g� e�ecse�a edsgcfac �

� �c � de �¾�¾�¿¹ À�Á �����f ½ �
¡de ¤g° ¦e `f�a fd`se�e�a   bad��nce�a sa�a �a edsgcfac � �e �ac� e �g �ng g�`f`sg� e `g �ad�e gd �ndbfade� fgdsa g` �e `f�n fgdsg �

® � ¬a��ca¨ec �ng �a` �f`�a`fsf¤a` �g cg� �g� `gc¤f�ac g`s©d ebsf¤a`   �ndbfaòded�a baccgbse� gdsg �
2 � ¥ `g�ncec`g �ng �a` `gc¤f�acg` ¥�eb¦g   §ø¬� g`s©d gd �ndbfade� fgdsa �
þ � �adgc gd � ecb¦e g� `gc¤f�ac �ab�ab �g�fedsg �e gá gbnbf«d �g� `bcf�s _³×M_³×]âÝ � � `sa `g ¦ebg �g �e `f�nfgdsg �ac�e � ÖâÝ _³×_³× gâµ�²µhâµ³�i g[h^i à�ac gá g���a ÖâÝ _³×_³×]âÝ âµ�²µ [ à� � � ¯ fd�fbe �ng �ngcg�a` �ng da` �ng`òscg �ac �edse��e sa�a` �a` �gd`eá g` � g� ® �ng �a` a� fse � çsce �ac� e �g �adgcgd � ecb¦e g� `f`sg� e g` badgbsec`g e �ab�ab jkkl mnnopqrojpskntpqtpqg fdsca�nbfc nd n`necfa �ng sgd�e �cf¤f�g� fa` �g e�� fdf`sce�ac gd g� `f`sgò�e � ¢f g` e`� � �g e�ecgbgc© gd g� �gdæ �cfdbf�e� nde a� bf«d �g ebsf¤ebf«d�g� `f`sg� e �
h � ¥¦ace `a�a �e�se ba�gc nd b�fgdsg � badgbsec`g e �e cg� �g� `f`sg� e �   ba� ò�ca¨ec �ng sa�a �ndbfade �

� �u � v ���¹¾�¿¹ À�Á �����f ½ �
�e�¨f­d ¦e  �ng `e¨gc ba�a �gsgdgc g� `f`sg� e baccgbse� gdsg � �ece �gsgdgcg� `f`sg� e � �a �ng ¦e  �ng ¦ebgc g` gá gbnsec g� â×²±� µ �g`bcfsa gd �e `gbbf«d edsgwcfac �g �e `f�nfgdsg �ac�e � û âÝ _³×_³× âµ³� à� ¢f da `g �gsfgdg g� `f`sg� e �g g`se�ac� e � `g �ng�e nd �cabg`a ebsf¤a gd g� `f`sg�e � � `sg �cabg`a g` g� �ng ¤f�f�e �ngda `g �ng�gd b�fgdsg` ebsf¤a` `f g`sa` ¦ed be��a �g �ac� e fdg`� gce�e � �gdgc g`sg�ca bg`a ebsf¤a da �gcá n�fbe e �e ba��nse�ace � �gca bned�a `g ¤ng�¤e e gá gbnsecg� `f`sg� e �ab�ab � g� sgdgc �a` �ca bg`a` �ng g�f� fded b�fgdsg` fdebsf¤a` �ng�g`gc �ca¨�g� ©sfba �ece g� baccgbsa �ndbfade� fgdsa �g� � f`�a � ¢f g`sa a bnccg � g`�a`f¨�g �ng b�fgdsg` �ng da g`s©d fdebsf¤a` `ged g�f� fde�a` �ac g� `f`sg� e �g¨f�ae� �ndbfade� fgdsa �a¨�g �g g`sg �cabg`a �

� �x � y¹��½Á½¾�¿¹ z{��¾½ À� Á�� Ã¼�»¼½f ½� �
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£e fd`se�ebf«d �g� `f`sg� e ç�gd¢¢£ �g�gd�g �g� `f`sg� e £fdnª g�g�f�a � �ªf`wsgd �e�ngsg` ¨fdecfa` cg�esf¤a` e be�e �f`scf¨nbf«d �ng �ng�gd `gc n`e�a` � �ebfw
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�fsed�a �e secge �g fd`se�ebf«d � §g asce �ac�e � `g sgd�c© �ng �g`bec�ec g� b«�f�a�g �e Qg¨ a�bfe� ç�gd¢¢£ jkkl mnn��� �pl�� sso �p��n   ba��f�ec�a �ece `n�ndbfade� fgdsa �
® � §g`ba��cf� fc g� �e�ngsg �g`bec�e�a � Öµ�² �� ßí ³� ¶ØââÞM[]Z ]� ]µ�² ],� à �
2 � ¡d `f���g Ö]� ×³Ø ,´²¶ kk q�u¶ kk q �u ¶ ±Øâµ�Þ Þ à �g¨gc�e ¨e`sec �

¡de ¤g° ¦e `f�a fd`se�e�a � `g �g¨ gc�e �e`ec bcgec nd bgcsf�be�a �g `g�ncf�e� ��ece g��a ¦e  �ng `g�nfc g`sa` �e`a` �
® � ¬cgebf«d �g �e b�e¤g �g� `gc¤f�ac �g ®¯2h ¨fs` � Ö³� ¶ØââÞ , ¶Ø²â� M³´µ ]� â¶²Mß¶²]u ¶7 ^[\� à�
2 � ¬cgebf«d �g �e � gsfbf«d �g bgcsf�be�a � Ö³� ¶ØââÞ ²¶� MØ ¶å Mu ¶7 â¶²ß¶²]u ¶7 M³´µ â¶²ß¶²]×â² à� E g`�ad�gc e �e` �cg�ndse` �ng `g �ac�n�ed � £e badsce`gÅe¦e  �ng �gá ec�e gd ¨�edba �
þ � �gdgcebf«d �g �e b�e¤g �cf¤e�e � Ö³� ¶ØââÞ � Y[Z M²¶� Mä�7â �tY Mâ¶µÛ â¶²±�Þ+ M±Ø â¶²ß¶²]×â² Mâ±,Øu ¶7 â¶²ß¶²]u ¶7 M³´µ â¶²ß¶²]×²µ à] �d �ad�g ì g` nddæ�gca �ng `g fdbcg� gdse �ac g� n `necfa �ac be�e bgcsf�be�a bcge�a �
h � ¢g �ng�gd ba�¨fdec e�¨a` bgcsf�be�a` gd nda �ece � e ac ba�a�f�e� gd`n � edgá a � Ö×�µ â¶²ß¶²]u ¶7 â¶²ß¶²]×²µ i ×³q o±Ø¶ä]� ¶q à]
� � �e�¨f­d �a�g�a` ba��ca¨ec �ng sa�a `g ¦e �gdgce�a baccgbse� gdsg �g�e `f�nfgdsg �ac� e � Ö³� ¶ØââÞ � Y[Z M±Ø ×³q o±Ø¶ä]� ¶q MØ³³´µ Mµ¶� µ à]
ÿ � ¢f sa�a g`se baccgbsa � bad¤fgdg �gá ec �a` bgcsf� be�a` gd `n �fcgbsacfa ¦f`ws«cfba � � `g �fcgbsacfa g` � ¶µ×� ââÞ� ×¶²µâ�
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¥ badsfdnebf«d `g �cg`gdsed �a` �e`a` ¨©`fba` �ece fd`se�ec g� `gc¤f�ac ¥�ewb¦g gd nd ba��nse�ac � ìa `g ebad`gá e n`ec �a` �e�ngsg` �ng ¤fgdgd bad �e`�f`scf¨nbfadg`  e �ng da `g �ng�gd bad��ncec bad �e` a� bfadg` dgbg`ecfe` edsg`�g fd`se�ec�a �

® � £a �cf� gca �ng ¦e  �ng ¦ebgc g` ¨eá ec`g g� �e�ngsg bad g� �ngdsg �g�¥�eb¦g �g �e Qg¨ a�bfe� � �ece g��a � ¦e  �ng �fcf� fc`g e � .� �×Ý ¶ � ��� ���� ��� � � �� � � ¡ � ¢£¤� �¢¥¦ §¢�� �  ¤ ¨   `g�gbbfadec �e ¤gc`f«d �ng `g �nfgce¨eá ec � � � `f`sg� e �ab�ab e `f�a �ca¨e�a gd �e ¤gc`f«d 2 �¯ ��� �g ¥�eb¦g �
2 � ¡de ¤g° `g ¦e �g`bec�e�a g� �e�ngsg � g� `f�nfgdsg �e`a g` �g`ba��cf� fc�a ��ece g��a g`bcf¨fc gd �e ��dge �g ba� ed�a` © Öµ�² �� ßí Ý µµ� äM\Û [Û++ ]µ�²],� à
ª � �dscec gd �e bec�gse bcge�e ¦ss� �w2w¯wìì   bad��ncec g� ¥�eb¦g bad�e` `f�n fgdsg` a� bfadg` ebsf¤e` © Ö]� ×³Ø ,´²¶ «� ²¶ �è�.��×Ý ¶ «¶Ø�oÞ¶Mâ³«¶Ø�oÞ¶Mä¶¬ �µ¶ «¶Ø�oÞ¶MââÞ à]
h � êd`se�ec g� ¥�eb¦g © q�u ¶ kk q �u ¶ ±Øâµ�Þ Þ

¢f da ¦e ¦e¨f�a dfd�æd gccac �ncedsg �e fd`se�ebf«d �g� �ca�ce� e � g� `gc¤f�ac�g¨g �g g`sec �f`sa �ece `gc n`e�a � ¥¦ace `a�a �e�se g�fsec g� ecb¦f¤a Ö� ±²¶×µ³²±³Û M�� �×Ý ¶� ×³Øí� Ý µµ� ä]×³Øí à   fdsca�nbfc nda` be�¨fa` ¨©`fba` �ece �ng cgbada°bedng`sca` �abn� gdsa` �



Ç Ï­ Ï ÌÊÐ®ÇÑÇÍÌ/Ê ¯° ÐÌÍÇ ËÎ Ñ ÓÐ ÈÔÓxÔÇ�ÇÐ Ï Uª
®� ±n`bec �e `gbbf«d ² 7Ø�q ±× ³Ý �²¶ä moR ¶×µ Q² ³m� ³´´´ ³²µ   eÅe�fc �e `fw�nfgdsg ��dge © Öj³�ä- ³ä´Þ¶ ´ Ý´ YÛq³ä´Þ¶ q ³ä´Þ¶â� Þ±o´ Ý´ Y ]â³ à �ng �gc� fsgbec�ec �µ��
2 � ±n`bec �e be�gde .ääµ7´ ¶   eÅe�fc e� �de� �g� �f`se�a �g sf� a` fd`gcse�a`�a` �abn� gdsa` �µ� �g �e �ac�e © Ö.ää _7´ ¶ �´´ Þ±×�µ±³Ø�¶ MÝ µµ´ äM´ Ý´ ]́ Ý´]́ Ý µq Þ·   Ö.ää_7´ ¶ �´´ Þ±×�µ±³Ø�¶ MÝ µµ´ äM´ Ý´ Mâ³´²×¶ ]́ Ý´ â à� � `sa � gc� fsg e¥�eb¦g cgbada bgc �a` �abn� gdsa` e �ecsfc �g �e sgc� fdebf«d �g� ecb¦ f¤a �
ª � ±n`bec g� `scfd� ² ³×´q ¶Øµ²³³µ   ba�a bec e�n� g� �fcgbsacfa �ad�g ¤e e�a`e e�¨gc�ec dng`sce` �©�fde` Qg¨ � §g`�n­` ¦e  �ng �a�f�bec nde` ��dge`� ©` e¨eá a �e `gdsgdbfe g² ±²¶×µ³²7 �̧ ååå� ¸i �g �ac�e �ng gd ååå `gfd�f�ng g� �fcgbsacfa `g�gbbfade�a gd ² ³×´q ¶Øµ²³³µ�
h � ¥Åe�fc �e` �©�fde` fd�gª ��¦� e �e` �©�fde` �ac �g�gbsa �g� `gc¤f�ac � � `wsa `g bad`f�ng ¨n`bed�a �e gsf�ngse ² ±²¶×µ³²7ãØä¶¶   �gá ©d�a�e e`� © Ö² ±M²¶×µ³²7ãØä¶¶ ±Ø ä¶¶ ]Ý µq Þ ±Øä¶¶ ]Ý µq Þ]ß�² ±Øä¶¶ ]́ Ý´ ±Ø ä¶¶ ]Ý µq à] � � ac�gd g`fd¹n gdsg �  e �ng fd�fbe e� `gc¤f�ac �e �cfacf�e� �g �e` �©�fde` e ¨n`bec �
� � ¥ `g�ncec`g �ng g� n`necfa �g� `gc¤f�ac � g` g� n`necfa �´ �×Ý ¶º � ¢f g`sg n`newcfa da gª f`sg gd g� `f`sg� e � eÅe�fc�a e �a` n`necfa` �g £fdnª �
» � �gdgcec g� ecb¦ f¤a � ß�²� Þ³,� Ý µµ´ ä� ââÞÛ ²¶¼´¶âµÛ Þ³, ]
1 � �ece eccedbec g� e�eb¦g gd �a�a `g�nca nsf�f°ec © Ö² ±²¶×µ³²±³Û �´ �×Ý ¶� o±Ø� M�´ �×Ý ¶×µÞ âµ�²µââÞ à

� 3/ 3ñ 3 |}~�7�7��8} �� ½ ��¾� 3
�ece fd`se�ec ¿  ¢4£ � ¦e  �ng �fcf�fc`g e ¿  ¢4£ jkkl mnn��� �ÀÁ sÂo �qpÀ n  ¨eá ec`g sedsa �a` �e�ngsg` �g� `gc¤f�ac ba�a �g� b�fgdsg � �ª f`sgd �e�ngsg` �ecebe�e �f`scf¨nbf«d �g £fdnª � �ac �a �ng �g�gd�fgd�a �g �e �ng `g sgd�e gd �e� ©�nfde � `g �g¨ gc `g�nfc nde` fd`scnbbfadg` n asce` � �d �e �©�fde Qg¨ g`s© sa�e�e fd�ac� ebf«d dgbg`ecfe �ece g��a � �ac asce �ecsg � gªf`sgd �a` e��fbebfadg` �ng�ng�gd cg`n�sec �n  �c©bsfbe` �ece �g`sfadec �e` ¨e`g` �g �esa` � ¢n` da�¨cg``ad © ¿  ¢4£ 4ngc  ± caQ `gc   ¿  ¢4£ ¥�� fdf`scesac �¡de ¤g° fd`se�e�a g� `gc¤f�ac � bad¤fgdg eÅe�fc nd �e``Qac� e� e�� fdf`sce�ac�ac ce°adg` �g `g�ncf�e� � �ece g��a � ba�a caas g`bcf¨fc © Öq7â¼Þ�äq ±Ø ´ �ââå³²ä¶ÞÛ´ �ââå³²äÛ ¼´¶Û ¼´±¶²�â à�¥¦ace �a �ng ¦e  �ng ¦ebgc g` fdsca�nbfc �a` g`�ng� e` �g �e ¨e`g �g �esa`�ng n`ec© g� `f`sg� e �ab�ab � �ece g��a f��acse g� ecb¦f¤a �g ¨e`g` �g �esa`�ng `g e�á ndse bad g� `f`sg� e � �ece g��a � �ng�g` n`ec nd �ca�ce� e ba�a g�� `��we�� fd a ¦ebgc�a �g`�g �e �ca�fe bad`a�e �g �e `f�nfgdsg �ac� e ©

®� �gdgce �e ¨e`g �g �esa` baccg`�ad�fgdsg Ãba�a caasV © Ä q7â¼Þ�äq ±Ø ×²¶�µ¶µ³×µ³×Û ä�µ�o�â¶ M´ · �
2 � êdb�nfc�g �a` g`�ng� e` �ng ¤fgdgd bad g� �e�ngsg © Ä q7â¼Þ µ³×µ³×Û ä�µ�o�â¶gµ³×µ³×Û ä�µ�o�â¶]â×Ý ¶q � M´ · �
Å÷ Æ�ÿ ���" úÿüú $ � þ % ýþúùú �� �þ�� þ �ú� þûþ���ø û��,ø ú� ÇÈÈÉ� Ê�ÿ ú"���*ø $ �øû û���ýüû  þúûú �úý��üúÿ �øÿ ú � û�ûüú"� ÷ø�÷ø � $ úûü)ÿ �øÿ�*þ��ùøû úûý ú�%���" úÿüú �øÿ úûüú þûþ���ø �
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ª � Eg� gsfc �a` �e`a` ®   2 �ece �e ¨e`g �g �esa` �ng �g`sfade �a` n`newcfa` © Ä q7â¼Þ�äq ±Ø ×²¶�µ¶ µ³×µ³×Û ´â¶²â M´ ·   Ä q7â¼Þ µ³×µ³×Û ´â¶²â gµ³×Mµ³×Û ´â¶²â]â×Ý ¶q � M´ · �

§g`�n­` ¦e  �ng ¦ebgc �ng �e ¨e`g �g �esa` � gcsgdg°be e� n `necfa _³×_³× �ece�ng g� `f`sg�e �ng�e ¦ebgc �e` � gsfbfadg` dgbg`ecfe` e �e ¨e`g �g �esa` � � `wsa `g ¦ebg gd �a` �e`a` � �cf� gca gdsce�a` gd � `�� © Öq7â¼Þ M´ ²³³µ M´ à �ece�g`�n­` be�¨fec �a` �cf¤ f�g� fa` �g� n`necfa gd �e ¨e`g �g �esa` © Ö, ²�Øµ �Þ Þ ³Ø _³×M_³×Û ä�µ�o�â¶] L µ³ _³×_³×Í Þ³×�ÞÝ ³âµ ±ä¶Øµ± ¶ä o7 Î¶ÞÛ´ �ââå³²äÛ ¼´¶Û ¼´¶²�q ³â ÎÏ àÖ, ²�Øµ �Þ Þ ³Ø _³×_³×Û ´â´�²±³â] L µ³ _³×_³×Í Þ³×�ÞÝ ³âµ ±ä¶Øµ± ¶ä o7 Î¶ÞÛ´ �ââå³²äÛ Mä¶Û �Øµ¶â ÎÏ à   e� �fbe�a` �a ¦gb¦a Ö¬ ´âÝ ´ ²±ß±Þ¶, ¶â à]�ac æ�sf�a � ¦e  �ng `gÅe�ec �ng g� g`�ng� e �g �e ¨e`g �g �esa` �ng `g cg�ecsgbad g� cg`sa �g �a` �b¦gca` � fdb�n g  e nd n`necfa �gdgce�a bad �cf¤f�g�fa` �ge�� fdf`sce�ac � � � da�¨cg g` ²³³µ   �e badsce`gÅe �g ebbg`a g` µ³×µ³×�äq ±Ø� ¡de¤g° sg`sge�a g� `f`sg� e   ba��ca¨e�a �ng �ndbfade � bad¤fgdg be�¨fec �a edsg`�a`f¨ �g �e badsce`gÅe �g g`sg n`necfa � � `sg n`necfa g` g`� gbfe� gd sedsa �ng dae�ecgbg gd dfd�æd `fsfa �g e�� fdf`sce�ac � �ac �a �ng bad¤fgdg � edsgdgc�a e`e�¤a �
� 3/ 3� 3 |}~�7�7��8} �� ÐÑÐ3

�d g`se `gbbf«d `g �g`bcf¨ g �e fd `se�ebf«d ¨©`fbe �g �µ��
®� ¬ad��ncebf«d �g �e fd`se�ebf«d �g �µ� �ece �ng n`g ¥�eb¦g   ¿  ¢4£ ©Ö]Ò ×³Ø ,´²¶ «å±µÝ MÓ´ ¶â\èÒ.´ Ó×Ý ¶Ò o±ØÒ Ó´¶ â «å±µÝ Mq 7â¼Þ à]
2 � ¬a��f�ebf«d g fd`se�ebf«d © Öq Óu ¶ kk q Óu ¶ ±ØâµÓÞ Þ à
ª � ¬ad��ncebf«d �g �e` a� bfadg` �g �µ�� £a � ©` b«�a�a g` sce¨eá ec bad g�ecb¦f¤a �g gá g���a �ng sceg g� �ca�fa �e�ngsg � �ece g��a Ö×´ ´ Ý´ ]±Ø ±Mä±âµÒ ´â²Ò Þ³×ÓÞÒ Þ±oÒ´ Ý´ ]±Ø ± à�
h � Ege�f°ec �e` `f�nfgdsg` �a�f�bebfadg` gd g� �¦� �fdf edsgcfac � �cf� gca © �d�e be�gde ä³×Û ²³³µ �adgc �e �fcgbbf«d �g �e bec�gse` �ad�g `g �nec�ed �e`�©�fde` Qg¨ e �a`scec � êd�fbec gd �e be�gde â¶ââ±³Ø ]âÓß¶Û´ ÓµÝ �e bec� gsegd �ad�g `g �g`ge �ng `g �nec�gd �e` `g`fadg` Qg¨ � � fgdg �ng `gc nde becw�gse bad �a` � gc� f`a` e�gbne�a` �ece �ng `g �ng�ed �g�a`fsec �a` ecb¦ f¤a`�g `g`f«d � �ac gá g���a �e bec�gse ÖÒ µq´ à]

� 3/ 3Ô 3 |}~�7�7��8} ��� ~�6õ ���6 !ÑóÐ3
¥�n� `g �ng`sced �a` �e`a`   sa�e �e fd�ac� ebf«d dgbg`ecfe �ece bad��ncecnd `gc¤f�ac §µ¬��

®� ±©á g`g g� �e�ngsg a �ngdsg �g� `gc¤f�ac �g sn �f`scf¨n f�ace £fdnª � �g `n�ca¤gg�ac �g �e�ngsg` ¦e¨fsne� a �g g`se �fcgbbf«d © Õ��§µ¬� Ökl mnnÖkl �ljÁ sk�qj �qpÀ nl×Øn
2 � ¢f g` nd b«�f�a �ngdsg � ba����g�a `f�n fgd�a g� �ca bg�f� fgdsa dac� e� �
ª � �gdgcec g� ecb¦f¤a Ò ¶µ×Ò äÝ ×´ ä]×³Øí `f g`sg da gª f`sg � �gdgcec �e bad� w�ncebf«d �g� � f`�a �g�gd�fgd�a �g� sf� a �g cg� � ¡d gá g���a �g ba�asfgdg �ng �ng�ec g`se cg� `g gdbngdsce gd �e `f�n fgdsg �fcgbbf«d © ²N ÙÚ� ��� ��� ¥¥¥ � � §�� � ¢£¤� Ú ÛÜÝÛ� ÞÚ ßà� áâãä �� �å §�



Ç Ï­ Ï ÌÊÐ®ÇÑÇÍÌ/Ê ¯° ÐÌÍÇ ËÎ Ñ ÓÐ ÈÔÓxÔÇ�ÇÐ Ï U�
h � ¥Åe�fc �e `f�n fgdsg gdsce�e e� gdbe� fde� fgdsa © Ö²³´µ¶ Óää MÝ ³âµ \YY ]\YY ]M\YY ]\YY ä¶ß ¶µÝ [ à `fgd�a gs¦¯ g� �f`�a`fsf¤a �g cg� �ng �gc� fsg g� ebbg`ae êdsgcdgs �
� � �gdgcec g� ecb¦ f¤a `f�nfgdsg © Öµ³´×Ý Ò ßÓ²Ò âµÓµ¶Ò äÝ ×´Ò äÝ ×´ ä]Þ¶Óâ¶â à�
» � �á gbnsec g� `gc¤f�ac © ÖÒ ´â²Ò âo±ØÒ äÝ ×´ ä à�

� 3/ 3/ 3 Ð�6æ �~�~ �� �7~ �76� ��7~ 3
£a` �gc� f`a` �g �e` bec�gse` �ng badsfgdgd �a` ecb¦f¤a` �g� `f`sg� e � sfgdgd�ng �ec ebbg`a sedsa e� `gc¤f�ac ¥�eb¦g � ba�a e e�ng� �ng sgd�e �ng gá gbnsec�a` `bcf�s` � ¡da` � gc� f`a` fde�gbne�a` � �ng�g cg`n �sec gd �ng da �ndbfadg �ecsg�g� `f`sg� e � a �ng g`sg sgd�e nd ba��acse� fgdsa fde�gbne�a � ¢f���g� gdsg ¦e �ng e`g�ncec`g �ng sa�e` �e` bec� gse` n`e�e` gd g� �ca gbsa sgd�ed �gc� f`a �g�gbsnce   gá gbnbf«d �ece g� n`necfa Ó´ Ó×Ý ¶� µ e  �ng g¤fsec �ng g`sa` � gc� f`a`e�gbsgd e bne��n fgc asca n`necfa da ensacf°e�a ��d �e bec� gse �ad�g `g g`bcf¨ gd �a` ecb¦f¤a` �g badsca� �g �a` b�fgdsg`   gdg� �g �a� � e�g�©` sfgdgd �ng sgdgc �a` �gc� f`a` �g g`bcfsnce e�gbne�a` �
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VDG VF �JF è UCTUVé V�CU K

ê �� � y¹�¼�À�¾¾�¿¹ �
� `sg be��sn�a sfgdg ba�a �de�f�e� e n�ec e nd �ca�ce� e�ac e e���fec �eec�nfsgbsnce �abw�ab � �cgsgd�g `gc nde �n�e �ece e�ng� �ng �nfgce badsfdnec g��g`ecca��a �g� � f`�a � gª��fbed�a �gse��e�e� gdsg �ng �ecsg` �g �e ec�nfsgbsnce`g gdbec�ed �g be�e �ndbf«d �g� `f`sg� e �

ê �· � d ��¼�¾��¼½ »�¹�¼½Á À�Á �����f ½ �
� � `f`sg�e g`se �f¤f�f�a gd scg` �ecsg` © ¡d badándsa �g â×²±´ µâ �ng badsca�edg� �ndbfade� fgdsa �g� `gc¤f�ac � nde fdsgc�e° ¤f`ne� �gdgce�e � g�fedsg �f`sfdsa`�gd�neá g` �g �g`ecca��a Qg¨   nd `f`sg� e �g e�� ebgde� fgdsa �g �esa` � ba��ng`wsa` �ac �a` ¨e`g` �g �esa` �

ë 34 3ò 3 ì ~�61��167 �� ��~ íîï(ð %í3
¥nd�ng da g` dgbg`ecfa � �a` �f`sfdsa` â×²±´ µâ   ecb¦f¤a` �ng �gdgce g� `f`sg� eg`s©d �f¤f�f�a gd �f¤gc`e` bec� gse` �ece nde � e ac b�ecf�e� � � `sa` â×²±´ µâ `ggdbec�ed �g� �ndbfade� fgdsa fdsgcda �g� `gc¤f�ac   �g� badsca� �g �a` n `necfa` �� `s©d �f¤f�f�a` �ac �g�gbsa gd ©

�ab�abw`bcf�s` © badsfgdg �a` `bcf�s` �cfdbf�e�g` �g� `f`sg�e � á ndsa bad g�ecb¦f¤a âµÓ²âµ³´ �µ¶ µ �ng fd�fbe `f g� `f`sg� e g`s© a da ebsf¤a �
�ab�abw�a� © badsfgdg g� Þ³, �g� `f`sg�e   se�¨f­d �e ba�fe �g e�ng��e`gdsce�e` edsgcfacg` e �a` � g`g` �
�ab�abwb�fgdsg` © e�n� g� `f`sg� e �gdgce �a` ecb¦ f¤a` �g badsca� �g be�enda �g �a` b�fgdsg` � fd�fbed�a gd be�e be`a `f g`s©d a da ebsf¤a` gd g�`f`sg�e   ¦ed `e�f�a e êdsgcdgs �

ë 34 34 3 ì ~�61��167 �� �7 �}��6ñ7ò ó�" 3
£e fdsgc�e° Qg¨ g`se badsgdf�e gd �e bec� gse �ng `fc¤g g� `gc¤f�ac ¥�eb¦g � ¥g`se bec�gse �e ��e� ecg�a` bec�gse ce�° �g �e fdsgc�e° Qg¨ � £e á gcec�n �e �g �a`� b¦gca` �g g`se g`scnbsnce �ng�e cg�cg`gdse�e gd �e ��nce ± �2 �

U1



UÆ ÇÈÉÊËÌÍÎ ¯ Ï ôÇÊ ÌÇÑ ËÎÑ ÈÔÓxÔÇôÇË ÓÔ Ï

Õ f�nce ± �® © �`scnbsnce �g �e fdsgc�e° Qg¨ �
¬a�a `g �ng�g ¤gc gd �fb¦e ��nce � `g �f`scf¨n g �g �e `f�nfgdsg �ac� e ©

®� £a` ecb¦f¤a` �cfdbf�e�g` �g �e Qg¨ g`s©d �g�a`fse�a` gd g`se bec�gse ce�°�fcgbse�gdsg � ¬a�a gd sa�e` �e` Qg¨` � g� ecb¦f¤a fdfbfe� `gc© e�ng� ��e� e�a±Øä¶¶ ]́ Ý´ �
2 � £e bec� gse Äê�fa�e`· badsfgdg sa�a` �a` ecb¦f¤a` nsf�f°e�a` gd g� �n�sf�fdw�õ f`� a � � `sa` ecb¦f¤a` `ad �a` ö¿£ �ng badsfgdgd �e` �f¤gc`e` sce�nbbfawdg` �g �e fdsgc�e° Qg¨ �

ÓV £e bec�gse Ä±ed�gce`· badsfgdg sa�e` �e` ¨ed�gce` �ng �gc� fsfc©d end n`necfa g`ba�gc f�fa�e �
ª � Äê� e�gdg`· g` �e bec�gse �ng badsfgdg sa�e` �e` f� ©�gdg` �g� `f`sg� e cgw�esf¤e` e `n �f`gÅa � �d g� be`a � ©` `f���g � `a�e� gdsg badsfgdg g� �a�a �g�`f`sg� e �
h � £e bec� gse Äêdb�n�g· badsfgdg sa�e` �e` �ndbfadg` �µ� �ng nsf�f°ed g� cg`sa�g ecb¦f¤a` �ece � edsgdgc g� badsca� �g� `f`sg� e � §gdsca �g g`se bec� gsebe¨ g �g`sebec �a` `f�nfgdsg` ecb¦f¤a` ©

Ó V Õndbfadg`�µ��fdb © badsfgdg sa�e` �e` �ndbfadg` �g `g`fadg` � g`scnbwsnce` �g �esa` � gsb �
oV Õndbfadg`±§ �fdb © fdb�n g sa�e` �e` �ndbfadg` �g ebbg`a e �e ¨e`g �g�esa` �g� `f`sg� e �



¯ Ï. Ï ÇôÈÑÌÇ ÍÌ/Ê ËÎÑ ÐÌÐ®ÎôÇ Ï UU
×V Õndbfadg`±§w¡¢¡¥E êç �fdb © e�n� g`s©d sa�e` �e` �ndbfadg` �ng ebwbg�gd e �e ¨e`g �g �esa` �ece g� badsca� �g n`necfa` �
ä V ö¿£ �fdb © fdb�n g sa�e` �e` �ndbfadg` �ng �gc� fsgd g� �n�sf�fd�õ f`� a  �gdgced g� ö¿£ �ng �g`�n­` `g gd¤fec© e� b�fgdsg �
¶V Eg�b fcg�g`` �fd b © �a�e` �e` �ndbfadg` �g ebbg`a e êdsgcdgs �g� `f`sg�e �êdb�n g g� cg�f`sca �g� Þ³, �g n`necfa` �

� � Ä¿ gdn· g` �e bec� gse �ad�g `g �nec�ed sa�a` �a` ecb¦f¤a` cg�esf¤a` e� � gdæ�ng �gc� fsg e nd n`necfa g�g�fc �e` a� bfadg` �f`�adf¨�g` gd g� `f`sg�e �¬a�a g`se �gdgce�a gd §µ�¿£ � e�n� `g fdb�n gd �e` �ndbfadg` ÷e¤e`bcf�s�ng �a ba��adgd   �e` f� ©�gdg` �ng e�ecgbgc©d �g`�n­` gd ­� �
» � Ä�ngdsg �g � ed�a· g` �e bec� gse �ng badsfgdg sa�a` �a` ecb¦f¤a` �g e�� fwdf`scebf«d �g� `f`sg�e � £e �gbf`f«d �g bcgec nde bec� gse e�ecsg �ece g`sacg`f�g gd �ng e`� `g � gc� fsg �ec�g e��nda` � gc� f`a` � ©` cg`scfbsf¤a` `f e`�`g �g`ge � � `se bec� gse f� fse �e g`scnbsnce ��a¨e� � � gca �f� fs©d�a�e e �e�ecsg �g badsca� ©

ÓV £a` ecb¦f¤a` �µ� �g g`se bec�gse ba��adgd �e` �©�fde` �ng �gc� fsgde� e�� fdf`sce�ac �a�f�bec g� `f`sg�e �
oV £e bec�gse Äêdb�n�g· � e� f�ne� �ng `n ¦a�«�a�e gd g� df¤g� `n�gcfac �badsfgdg �e` �ndbfadg` �µ� gªb�n`f¤e` �ece g`sa �
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� � `f`sg� e g`se ba��ng`sa �ac �a` ¨e`g` �g �esa` � £e �cf� gce �g g��e` � ��ew�e�e µ³×µ³×Û äÓµÓoÓâ¶ badsfgdg sa�a` �a` �esa` cg�esf¤a` e� `f`sg� e � £e `g�nd�e ���e� e�e µ³×µ³×Û ´â¶²â badsfgdg sa�e` �e` se¨�e` �g �a` n`necfa` � � � � asf¤a �g �e�f¤f`f«d �g� `f`sg� e gd �a` ¨e`g` �g �esa` � bad`f`sg gd �ca�acbfadec nde �e ac`g�ncf�e� e �a` �esa`   �ebf�fsec �e secge e� �ca�ce� e�ac �ece �e e���febf«d �g�`f`sg� e `fd cfg`�a e �gc�gc �a` n`necfa` �e�a`  e �g e�se gd g� � f`�a �

ê �î � �fÃÁ�½¾�¿¹ À�Á �����f ½ �
�d �a` �ndsa` `nbg`f¤a` � `g �cgsgd�g gª��fbec �ng g`scesg�fe ¦e  �ng `g�nfc�ece e���fec g� `f`sg� e �

ë 3ñ 3ò 3 ùæ���7��8} ��� æ �}ú �6�}���7�3
�ac � gdæ �cfdbf�e� `g ¦ebg cg�gcgdbfe e� � gdæ �ng e�ecgbg nde ¤g° nd n`necfagdsce ¤�e Qg¨ gd g� `f`sg� e � � `sg � gdæ gdn�gce �e` �f`sfdse` a� bfadg` e �e` �ng�ng�g ebbg�gc nd n`necfa � se�g` ba�a �e �a�f�bebf«d �g `n �gc� � a g� ebbg`a eêdsgcdgs � £e g`scnbsnce �g g`sg � gdæ �ng �gdgce�a �ac nd �ca�ce� e g`�gbfe�f°e�agd �e �gdgcebf«d �g � gdæ` �fd©� fba` gd �gd�neá g §µ�¿ £ � ¢fd g�¨ec�a � ba�ag� `f`sg�e g`s© ¨e`e�a gd �µ�� �e` gdsce�e` sfgdgd �ng `gc cge�f°e�e` e � eda �£e g`scnbsnce �g`bcfse �ac g� �ca�ce� e �g�dg nd a¨á gsa �cfdbf�e� �ng badsfgwdg e��nde fd�ac� ebf«d �gdgce� �ece sa�e` �e` a� bfadg` � ba�a �e` f� ©�gdg` �ngfd�fbed �ng gª f`sg nd `n¨�gdæ � £e �cf�gce gdsce�e �g� �gdæ �g¨g badsgdgc �e�g� ©` � �e fd�ac� ebf«d �g� �ac� esa   ba�acg` ¤f`ne�g` �g be�e a�bf«d �g� �gdæ ©



®¯¯ ÇÈÉÊËÌÍÎ ¯ Ï ôÇÊ ÌÇÑ ËÎÑ ÈÔÓxÔÇôÇË ÓÔ Ï
£e �cf� gce ��dge �g sa�e` � fd�fbe g� ba� fgd°a �g� � gdæ bad g� a¨á gsa�cfdbf�e� � � `se ��dge g` �e `f�nfgdsg ©

âµqÛ oq QO ¸q¶Ø´� oo� p̧ � �[p ¸g û́ Ý´ ¶×Ý ³ üYý ÜÛý mÛãü þÛ ^ûi p̧ ¸g û́ Ý´ ¶×Ý ³ üYý ÜÛãü þÛ \ ûi p̧ [p ¸ p̧ ¸ p̧ [p [p \Y[p [p^[[[p ^p [p [p ¸ p̧ ¸ p̧ [P p µÝ ±âÿ Ï
�`se ��dge badsfgdg g� da�¨cg �g� �gdæ   �e g`scnbsnce �gd­cfbe�g� � f`�a � ¥�n� `g fd�fbed �e` f� ©�gdg` �ng `g n`ed bned�a g` nd�gdæ �g`��g�e¨�g a da �a g` � £e` ¤ecfe¨ �g üYý ÜÛãü þÛ \   ¿� wì¡wê¿�w2 fd�fbed �ng f� ©�gdg` `g sfgdgd �ng �a`scec e� �e�a �g�sgªsa Ãbned�a g`s© `g�gbbfade�a   da `g�gbbfade�a cg`� gbsf¤e� gdsg V �¥�¨e` g`s©d �g�df�e` gd �e �©�fde ×³Þ³²¶â ]±Ø ×]
£e æ�sf� e ��dge �g¨g �g sa�a g� � gdæ �g¨g �g `gc ©

`s� wg� ÃV �
£e �cf�gce ��dge �g �a` be��a` �g� � gdæ badsfgdg g� �ac� esa � � ` �gbfc � �a `ba�acg` �g� � f`�a � � `se ��dge g` ©

âµqÛ o´ Q ¸́ [ p̧ O^p � p [p [p \p �p [p �p ^[[p ¸ p̧ M\p ¸ p̧ M\p Y[p [p [p
�Ùmj m� ^p �Ùmj m� \p ¸ p̧ �p ^p ^p �Ùmj m�Û�Y ÙÜ�²�mÛüYý ÜP ÿ Ï
�� �cf� gc be��a fd�fbe �ng g` g� a¨á gsa fd fbfe� �g� � gdæ � �g� �ngba��ec©d �e` �g�©` a� bfadg` �g� � f`�a � £e` ¤ecfe¨�g` �Ùmj m��  
�Ùmj m�Û�Y ÙÜ�²� mÛüYý Ü� badsfgdgd �a` ba�acg` �ng `g nsf�fw°ec©d gd �e bcgebf«d �g� � gdæ � £a` ba�acg` � ba�a g` g� be��a �cfdwbf�e� � `g ¦gcg�ec©d �ece g� cg`sa �g a�bfadg` �
£e `f�nfgdsg ��dge` g`  e �e gdsce�e �ng e�ecgbgc© ¤f`ne�� gdsg gd �e �©�fde ©

âµqÛ Ó± Q ¸́ [±[ p̧ O[p �_Y� _mp ¸ p̧ ¸ p̧ M^p M^p [p �jãýN p �²Y³ _ãMý mp ¸ p̧ ¸ p̧ ¸ p̧ ¸ p̧ [p [p [p ¸ p̧ ¸ p̧ [p [p [p ^p \p �Ùmj m�ÛüYý Üp [p
�Ùmj m�Û _Y� _mÛüYý Üp [p ¸ p̧ ¸ p̧ �p �p ^p � p ¸�Ùmj m�ÛjãýN p̧
�Ùmj m�Û�jãýN p �Ùmj m�Û �jãýN p �Ùmj m�Û _Y� _mÛ ³YjY Ù p̧¸o³Þä ^[´ µ �¶²äÓØÓ p̧ ¸o³Þä ^[´ µ �¶²äÓØÓ p̧ [p [P ÿ Ï
�`se gdsce�e �g� � gdæ `g ¦e ��e� e�a Ä ´ [±[ · � ¿ a`scec© g� sgªsa � �nge�ecg°be gd ���ö�ç � � � be��a �£êìS fd�fbe ¦ebfe �ad�g `g de¤gw�ec© e� �n�`ec g`sg gd �ebg � � � be��a cg��gda bad �§�¢�êìç ÃÄ Û â¶Þí · �Ä w�ecgds· � Ä w¨�edv· V fd�fbe �ad�g `g e¨cfc© g� gd�ebg e� f�ne� �nggd µ�¿£ � £e` ¤ecfe¨�g` Ùmj m�Û� badsfgdgd �a` �f¤gc`a` ba�acg`bad �a` �ng `g �a`scec© g� � gdæ � £a` �a` be��a` `f�nfgdsg` fd�fbedg� se� eÅa �g �gsce   g� sf�a � £e cg� gsfbf«d �g �e fd�ac� ebf«d g` �gw¨f�a e �ng �gc� fsg �a�f�bec g� sf� a �g �gsce `g�æd `f �e a� bf«d g`s©`g�gbbfade�e a da �
¡de ¤g° `g ¦e �g�df�a g� �cf� gc ¨as«d �g� � gdæ � sa�a` �a` ¨asadg` �nge�ecgbgd �gsc©` �g g`sg ¦gcg�ed �e` a� bfadg` �ng da `g �g�ded � �ac gá g� w��a ©

`s� wefª Ãi�¯f2 i� i�¯f¯ i� �¯ � ���ö�ç � ii� ii� w ®� w®� ¯ � �£êìS �V �



¯ Ï. Ï ÇôÈÑÌÇ ÍÌ/Ê ËÎÑ ÐÌÐ®ÎôÇ Ï ®¯ ®
¢f�df�be �ng �e `f�n fgdsg a� bf«d � ��e� e�e Ä ´ [±\ · g`s© e� � f`�a df¤g��ng �e Ä ´ [±[ · Ã�ac sedsa sgd�c©d �a` � f`�a` ba�acg`   sf� a` �g �gsce �¥�ecgbgc© g� sgªsa �_Y� _m gd g� ¨as«d �g� �gdæ   e� �n�`ec�a �g� de¤g�e�ac fc© e �jãýN � £e` a� bfadg` da �g�df�e` �e` ¦gcg�e �g�a¨á gsa Ä ´ [±[ · �
�ece �gdgcec nd `n¨�gdæ � ¦e  �ng e���fec �a` be��a` e cg��gdec eÅe�fgdw�a �e` a� bfadg` �ng fd�fbed �ng `g �ng`scg �e f� e�gd �ng cg�cg`gdse �e�cg`gdbfe �g nd `n¨�gdæ Ãgd g`sg be`a g� �f¨ná a �g nde ¹gb¦eV �

`s� wefª Ãi�¯fª i� i�¯f¯ i� �¯ � ���ö�ç � ii� ii� w ®� w®� ¯ � �¡E£ �
�§�¢�êìç � ii� ii� ii� ii� ¯ � ¯ � ¯ � i�gdnTeccaQ wcQ ��f� i� i� gwdnTeccaQ wcQ ��f� i� 1 � 1�V �
�d g`sg be`a � �e` ¤ecfe¨�g` �¡E£   �§�¢�êìç `ng�gd g`sec ¤eb�e` �êd� g�fese� gdsg �g`�n­` �g g`sa � `g fdb�n g g`se fd`scnbbf«d �ng fdw�fbe �ng �e` `f�nfgdsg` a� bfadg` � gcsgdgdbgd e g`sg `n¨� gdæ �

`s� w¨�ª Ãi� ®i� i�¯ i� �®� 2 � ¯ � ¯ � 2 � ª � ¯ � ¯ �V �
	 `g ¤ed fdb�n gd�a �e` dng¤e` a� bfadg` �g� �gdæ ©

`s� wefª Ãi� ®fö i� i�¯f¯ i� �¯ � ���ö�ç � ii� ii� w ®� w ®� ¯ � �¡E£ �V �
£e ö cg�cg`gdse nd dæ�gca bcgbfgdsg �ng g` g� f�gdsf�be�ac �g �e`f�nfgdsg a� bf«d �
	 `g �de�f°e g� � gdæ ©

`s� wg� ÃV � `s� wg� ÃV �
§g g`se �ac� e � sa�e` �e` a� bfadg` fdb�nf�e` �gdsca �g �e` fd`scnbwbfadg` �g fdfbfa   �d �g� `n¨� gdæ e�ecgbgc©d `a�e�gdsg bned�a g�n`necfa `g�gbbfade �e a� bf«d e�gbne�e � � `sa �g¨ g ¦ebgc`g �ece be�e`n¨�gdæ �
�d g� �á g���a ®ª � `g �ng`sce �e bcgebf«d �g nd �gdæ ba���gsa �
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¢f `g �nfgcg eÅe�fc e��nde dng¤e a� bf«d �ng `g �g¨g �g �nec�ec gd �e ¨e`g�g �esa` �g �a` n`necfa` � �a �cf� gca `gc�e a¨sgdgc �a` �esa` �g� � f`�a � � `sa `g�ng�g ¦ebgc gd �e` �©�fde` ²¶� ±âµ²Ó²â¶ ]́ Ý´ 
 ´ ¶²� Þ ]́ Ý´ �ng g` �ad�g nd n`necfacg��gde �e` a� bfadg` �g� � f`�a � �ece g��a ¦e  �ng �a�f� bec g� �ac�n�ecfa   eÅe�fc�a` be�¨fa` �gcsfdgdsg` � �ece �ng g`sa` �esa` `g �nec�gd gd �e ¨e`g �g �esa` �¦e¨c© �ng �a�f�bec �e` �©�fde` ×²¶ÓÛ ´â´Ó²±³ ]́ Ý´   Ó×µ´Ó Þ±� ÓÛ ´â´Ó²±³ ]́ Ý´  �a�f�bec �e` �ndbfadg` �µ� fdb�nf�e` �ece a¨sgdgc   �nec�ec �a` be��a` gd �e¨e`g �g �esa` ��a`f¨�g� gdsg `ge fdsgcg`edsg �edsgdgc g`a` �esa` gd �e `g`f«d �g n`necfa ��ece nsf�f°ec�a` � ©` sec�g � �ece g��a � ¦e  �ng cg¤f`ec �e` �ndbfadg` Þ¶¶Û â¶â±³Ø 


�´Ó²äÓÛ â¶â±³Ø   eÅe�fc �a` be��a` e�gbne�a` �
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9 ������:� �� �á g���a �g nd �gdæ �`s� w¨� Ã�i� gdnh¨¨ª i� hª¯ � ii� ii� ¯ � ii� ii� ¯ � ¯ � 2�¯ � ¯ � ®¯¯¯ � ®� ¯ � ¯ � ii� ii�¯ � � s¦ f`V �`s� w¨� Ãi�¯ i� �®� h � ¯ � ¯ � 2 � ª � ¯ � 1 � ®¯¯ � ii� w2 � ii� w2 � �¯ � ¯ � ¯ � i�¯¯¯¯¯¯ i�i�¯¯¯¯¯¯ i� ii� ª � ®� ® � i�ÕÕÕÕÕÕ i�V �
`s� wef Ãi�¯f¯ i� �¯ � iç� bfad ®i� ii� ii� w®� w ®� ¯ � ia� bfad ®�¦s� � i� iw`g�� i� ii� ii�ii� ii� ¯ � ¯ � ¯ � ii� ii� ¯ � ¯ � ¯ � ® � 2 � i�¯¯¯¯¯¯ i� ¯ � i�ÕÕÕÕÕÕ i� ¯ � ii� ii� ª �ª � ®� h � i�ÕÕÕÕÕÕ i� i�¬¬¬¬¬¬ i� i�ÕÕÕÕÕÕ i� i�¬¬¬¬¬¬ i� i¨a�� ®¯�s
�gc�ede i� i¨a�� ®¯�s �gc�ede i� ¯ � ¯�V �
`s� wefª Ãi�¯f®i� i�¯f¯ i� �¯ � i¢n¨�gdn2 i� ii� ii� w ®� w®� ¯ � ii� i· � ii� ii� ii� ii�¯ � ¯ � ¯ � i¹gb¦e ��f� i� ·¹gb¦e ��f� i� 1 � 1�V �
`s� w¨�ª Ãi� ®i� i�¯ i� �®� 2 � ¯ � ¯ � 2 � ª � ¯ � ¯�V �`s� wefª Ãi� ®f®i� i�¯f¯ i� �¯ � iç� bfad2 ®i� ii� ii� w ®� w ®� ¯ � ia� bfad2®�¦s� � i�V �`s� wefª Ãi� ®f2 i� i�¯f¯ i� �¯ � iç� bfad22 i� ii� ii� w ®� w ®� ¯ � ia� bfad22 �¦s� � i�V �`s� wefª Ãi� ®fª i� i�¯f¯ i� �¯ � iç� bfad2ª i� ii� ii� w ®� w ®� ¯ � ia� bfad2ª �¦s� � i�V �`s� wg� ÃV �
`s� wg� ÃV �`s� wg� ÃV �
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��������� ! �"� #�$ % �� �n�sf�fd�õ f`� a g`se ¨e`e�a gd �e nsf�f°ebf«d �gnd �ac� esa ö¿£ �ng �gc� fsg �e �f�gcgdbfebf«d �g �a` f�fa� e` �ng ba��adgd �a`�©cce�a` � � `sg ö¿£ badsfgdg nde g`scnbsnce �ng e`a bfe e nde gsf�ngse �gsgc� fwde�e g� `f�d f�be�a baccg`�ad�fgdsg e be�e nda �g �a` f�fa� e` � �ac gá g���a � gdg� ¥ ��acfs� a ®h `g �ng`sce g� gá g���a �©` `f���g �g ö¿£ e��fbe�a e� �n�sf�fdw�õ f`� a �
9 ������:� �& �á g���a �g nde �©�fde ö¿£ �n�sf�fd�õg �
'(ª� � ¤gc`fad) i®�¯ i gdba�fd�) iê¢ç wÆÆ�Uw®i(*
'sabsa b*TT�sf�ngse �g �©cce�a �
'¦a�ew�nd�a*TT�sf�ngse` �g f�fa� e ándsa bad g� `f�df�be�a �
'g`�*µa�e �nd�a'Tg`�*
'gd�*µ g��a bac�'Tgd�*

'T¦a�ew�nd�a*
'Tsa bsab*

£e e���febf«d �g nde �©�fde  e bcge�e � cg`n�se `gdbf��e �cebfe` e g`sg �acw�esa � ¢g cge�f°e �g�gd�fgd�a �g ba�a `g �nfgce e���fec ©
¢f �e e���febf«d g` nd dng¤a f�fa� e � `a�e� gdsg ¦e  �ng eÅe�fc gdscg �a`dng¤e` gsf�ngse` �ng �a �f�gcgdbfgd � �e sce�nbbf«d baccg`�ad�fgdsg �
¢f `g �n fgcg eÅe�fc nd dng¤a �©cce�a � ¦e¨c© �ng bcgec nde gsf�ngse �g



¯ Ï. Ï ÇôÈÑÌÇ ÍÌ/Ê ËÎÑ ÐÌÐ®ÎôÇ Ï ®¯ª
�©cce�a �ng �a �f�gcgdbfg � §gdsca ¦e¨c© �ng g`bcf¨ fc �e` �f�gcgdsg` ¤gc`fadg`gd be�e nda �g �a` f�fa� e` �g`ge�a` �

��������� ! �" ��+ ���: �;�+ ,-,% £a` ecb¦f¤a` �g �µ� `g gdbec�ed �g�a`scec g� badsgdf�a e�gbne�a �ng `g cgba�g gd �a` ecb¦f¤a` ö¿£ � �ece g��a ��µ� sfgdg �ng ¦ebgc �a` �e`a` ©
¥¨cfc g� ecb¦f¤a ö¿£ e�gbne�a   a¨sgdgc g� sgªsa � � `sa �g ¦ebg � g�fedsg ©

±Ø×Þ´ä¶ Q ±̧Ø ×Þ´ä¶Ò�üj ]±Ø× ÿ̧ Ï�� ×Ý ¶²³è ±̧ä±³q ÓâÒ ¶R ¶q´ Þ³]¶qÞ Ï̧Óo²¶�üj Q�� ×Ý ¶²³p�Ó²²Û ßÓ Þâp �Ó²²Û ±Øä¶¶ÿ Ï
£e �cf� gce ��dge fdb�n g �e` �ndbfadg` �ng `g n`ed � ©` sec�g � £e¤ecfe¨�g �� ×Ý ¶²³ badsfgdg �e cnse e� ö¿£ cg�ebfade�a � £e �ndbf«dÓo²¶�üj Qÿ e¨cg g� �b¦gca fd�fbe�a   �nec�e g� ö¿£ gd �ac�e �g� escf° �gdsca �g �e ¤ecfe¨�g �Ó²²Û ßÓÞâ �ng `gc© nsf�f°e�e � ©` sec�g �
ê��cf� fc g� �©cce�a e�gbne�a gd g� f�fa� e �g`ge�a � � `sa `g ¦ebg bad �e�ndbf«d ©

³oµ±¶Ø ¶ÙÓq´ ³�üj Q�Ó²²Û ßÓÞâp �Ú����.mp �ã² ã mü� p �³�jã /²�ÿ Ï ¶×Ý ³ �³�jã²� Ï
�`se �ndbf«d a¨sfgdg g� �©cce�a gsf�ngse�a �ac �e ¤ecfe¨�g �Ú���� /
.m� g`ba�fgd�a g� f�fa� e �ã² ã mü�   �a �nec�e gd �e ¤ecfe¨�g �³� /jã²� � ê��cf� fc g`se æ�sf� e ¤ecfe¨�g �a`scec© g� sgªsa �

� `sa` �e`a` sgd�c©d �ng cg� gsfc`g �ece be�e �©�fde �µ� �ng badsgd�ed sgªsa  �ac be�e nda �g �a` �©cce�a` g`bcfsa` �
90���� 1! !1";� �� ���� % �ece eÅe�fc nd dng¤a f�fa� e � e�ecsg �g �e` scew�nbbfadg` � gcsfdgdsg` gd be�e �©�fde � ¦e  �ng eÅe�fc nde dng¤e ¨ed�gce gd�e �©�fde �cfdbf�e� � ¬e�e ¨ed�gce cgbec�e �e �©�fde gd¤fed�a nde ¤ecfe¨ �g �ngbadsfgdg g� b«�f�a �g� f�fa� e � �ng g` g� �ng `g nsf�f°ec© e `n ¤g° gd g� ö¿ £ �ece�f�gcgdbfec�a` �
ë 3ñ 32 3 ó�}�3 �8} 7 |}��6}�� 3

£e badgªf«d e êdsgcdgs ¤fgdg �g�df�e �gdsca �g �e �©�fde ²¶ä4±²¶Þ¶ââ ]±Ø×�ng badsfgdg sa�e` �e` �ndbfadg` dgbg`ecfe` �ece `n � edgá a � �cf� gca `g �cg`gdsende gª��fbebf«d �g be�e nde �g g��e` ©
¶â×²±o¶Û Þ³� ÃV © �nec�e nde be�gde �gdsca �g� �a� �g� `f`sg� e �
²¶ä´×¶Û Þ³� ÃV © �gá e gd g� �a� `a�e� gdsg e�ng��e` gdsce�e` �ng sfgdgd � gda`�g nd �gcfa�a �g sfg��a �g�df�a �ac �e bad`sedsg _ãYüÚ mÛj mþ� � �cg`sa �g gdsce�e` `g �nec�ed gd �e ba�fe �g `g�ncf�e� �g� �a� �
äÓÛ ±Øµ¶²Ø ¶µÛ ´â´Ó²±³ ÃV © `g gdbec�e �g �gdgcec �e` ba�e` �g �¬ g`� gb��be`�ece g� b�fgdsg �ng fd¤a be e g`se �ndbf«d � §g g`se � edgce `g �gc� fsg g�ebbg`a �g g`sg e êdsgcdgs �



®¯h ÇÈÉÊËÌÍÎ ¯ Ï ôÇÊ ÌÇÑ ËÎÑ ÈÔÓxÔÇôÇË ÓÔ Ï
q ÓØµ±¶Ø ¶Û ±Øµ¶²Ø¶µÛ ´â´Ó²±³ ÃV © g`se �ndbf«d `g gdbec�e �g �ng g� ac�gdew�ac �cfdbf�e� da �­ �g ¨eá e e� b�fgdsg �ng �e fd¤a be � §g¨g `gc ��e� e�e�gcf«�fbe� gdsg a g� `f`sg� e �gd`ec© �ng g� b�fgdsg e �gc�f�a `n badgªf«d �
³oµ±¶Ø¶Û ¶âµÓä³Û ×Þ±¶Øµ¶ ÃV © a¨sfgdg �g� `f`sg�e g� g`se�a �g� b�fgdsg � g` �gwbfc � ba��cng¨e `f g� `f`sg� e �e �ac badgbse�a a �g`badgbse�a g`sg b�fgdsg �
³oµ±¶Ø¶Û ¶âµÓä³Û â±âµ¶q Ó ÃV © fd�fbe `f �ab�ab g`s© gdbgd�f�a a e�e�e�a �
×±¶²²ÓÛ ±Øµ¶²Ø¶µÛ ´â´Ó²±³ ÃV © bfgcce baccgbse�gdsg �e badgª f«d �g nd n`newcfa �

§g sa�e` g`se` �ndbfadg` �e � ©` f��acsedsg g` äÓÛ ±Øµ¶²Ø¶µÛ ´â´Ó²±³ ÃV � � `se g`�e �ndbf«d �ng ¦e  �ng cg¤f`ec `f `g �cgsgd�g be�¨fec �e �ndbfade�f�e� �g �ebadgªf«d e êdsgcdgs � ¥�n� ¦e¨c© �ng fd�fbec �e dng¤e ba�e `f `g �n fgcg n`ec e��ædasca sf�a �g ba�e a g` �ad�g `g eÅe�fc© g� ê¿5 gd be`a �g �ng `g �nfgce nsf�f°ec �
ë 3ñ 3Ô 3 6�}�67��8} �� �7 7���7 ��� ~�~��æ7 3

£e �gdgcebf«d �g �e �©�fde �g e n�e ¤fgdg �ebf�fse�e �ac �a` �ndbfadg` �g�µ�� � `se` �ndbfadg` `g gdbec�ed �g �ac� ec �e g`scnbsnce �g� �d�fbg �g e n�e � �a`gd�ebg` gdscg g� �d�fbg   �e gª��fbebf«d �   �e �ca� fe gª��fbebf«d � � `se` �ndbfadg` ©
Ó
´äÓq¶Ø´ Q�Ó²²Û ßÓ Þâp ��ý Ùj� p �_Y� _mÿ © �`se �ndbf«d �gdgce g� � gdæ�g e n�e � �a`sced�a g� sgªsa fd�fbe�a gd �e �©�fde ö¿ £ �ac �e gsf�ngsefdb�n f�e gd �e ¤ecfe¨�g �_Y� _m   �ng ��g¤ec© e� �©cce�a �ng sgd�e g� gd�ebg
��ý Ùj� ] £e ¤ecfe¨�g �Ó²²Û ßÓÞâ g` � ba�a `g ¦e gª��fbe�a edsgcfac� gdsg ��e �ng badsfgdg g� sgªsa a¨sgdf�a �g �e �©�fde ö¿£ �
Ó
´äÓ¶¶´ Þ±×Ó×±³Ø Q�Ó²²Û ßÓ Þâp �_ã _Üj mp �Y�ÚjãÙ� Ùã mý p ��ý Ùj�ÿ © �gwdgce g� �©cce�a gª��fbesf¤a e� �ng `g �fcf�fc© g� gd�ebg �g� � gdæ bad g� gd�ebg
��ý Ùj�   �ng `g ba��ad�c© �ac nd s�sn�a   `n gª��fbebf«d ba��ng`sa`�ac g� sgªsa �ng �g¤ng�¤e g� ö¿ £ e �e`ec�g �e` ¤ecfe¨�g` �_ã _Üj m  
�Y�ÚjãÙ� Ùã mý cg`�gbsf¤e� gdsg �

�ac sedsa � �ece be�e gdsce�e gd �e e n�e ¦e¨c© �ng fdb�nfc be�e nde �g �e`�ndbfadg` edsgcfacg` � �gdgced�a e`� nd �d�fbg �cfdbf�e�   nde gª��fbebf«d �nge�ecgbgc© � ©` e¨eá a �
ë 3ñ 37 3 ùæ���7��8} ��}�67� �� �7~ �8� �}7~ ÐÑÐ3

�ac �asf¤a` �g �ebf�f�e� �g �g`ecca��a �nsnca � be�e �©�fde �ng `g nsf�f°e gdg� `f`sg� e fdb�n gd �e` �©�fde` ×Óo¶×¶²Ó ]±Ø ×   ´ ±¶]±Ø ×� £e �cf� gce �g g��e` `g f� w�acse á n`sa e� �cfdbf�fa �g� �a bn� gdsa � � fgdsce` �ng �e `g�nd�e `g fdb�n g á n `sae� �de� � £e �de�f�e� �g g`se` �a` �©�fde` g` �e e��fbebf«d �g nd g�g� gdsa ba�ædgd sa�e` �e` �©�fde` �g �ac�e `gdbf��e � �ac gá g���a � gd ×Óo¶×¶²Ó ]±Ø × `g fdb�n gdsa�a` �a` ¿��¥ w�¥� ` �ng `g nsf�f°ed gd sa�e` �e` �©�fde` � �g �ac� e �ng g�� edsgdf� fgdsa �g g`sa` cg`n�se �n  `gdbf��a gd sa�e` �e` �©�fde` � � � ecb¦f¤a´ ±¶]±Ø × g`s© gd g`sg �a�gdsa ¤eb�a   `g �ng�g nsf�f°ec �ece eÅe�fc g�g� gdsa`e� �de� �g �e �©�fde � ba�a �ac gá g���a � badse�acg` �g ¤f`fse`   asca` g�g� gdsa`ba�ndg` ba�a �a�asf� a` �



¯ Ïa Ï Î Ð®Ô ÌÍ®ÌÔÇ xÎÊÎÔÇÑ ËÎÑ ÐÌÐ®ÎôÇ Ï ®¯�
ë 3ñ 39 3 ù 6�ô �õ�~ �� �6������8} 3

� � ec�nfsgbsnce �ab�ab fdb�n g e��nde` �ndbfadg` �g �casgbbf«d �ece �ng dagª f`sed ebbg`a` da ensacf°e�a` gd g� `f`sg� e � � `se` �ndbfadg` g`s©d gd �a` ecwb¦ f¤a` ´ ²³µ¶××±³Ø ]±Ø ×   ´ ²³µ¶××±³ØÛ ±Øµ¶²Ø ¶µ]±Ø×� � � �cf� gca �g �a` �a` ecb¦f¤a` �badsfgdgd nde` �ndbfadg` �ng f��f�gd g� ebbg`a e nde �©�fde e e�ng��a` de¤g�ew�acg` �ng da ¦e ed �gdgce�a nde `g`f«d �g �µ�� ¬a�a �e `g`f«d `a�e� gdsg `g�gdgce `f g� n`necfa gdsce gd g� `f`sg�e fdsca�nbfgd�a `n da�¨cg �g n`necfa  `n badsce`gÅe � `a�e�gdsg �a` n`necfa` �e�a` �g e�se �ng�gd sgdgc ebbg`a e� `f`wsg� e � � � `g�nd�a ecb¦f¤a � ´ ²³µ¶××±³ØÛ ±Øµ¶²Ø¶µ]±Ø×� g` `f� f�ec e� �cf� gca `e�¤a�ng f��f�g g� ebbg`a e bfgcse` �©�fde` e �a` n`necfa` �ng da sfgdgd �gc� fsf�e �ebadgª f«d e êdsgcdgs �êdsca�nbbf«d �� `sg �a bn�gdsa sfgdg ba�a �de�f�e� e n�ec e nd �ca�ce� e�ac e e���fec �eec�nfsgbsnce �abw�ab � �cgsgd�g `gc nde �n�e �ece e�ng� �ng �nfgce badsfdnec g��g`ecca��a �g� � f`�a � gª��fbed�a �gse��e�e� gdsg �ng �ecsg` �g �e ec�nfsgbsnce`g gdbec�ed �g be�e �ndbf«d �g� `f`sg� e �
ê �c � d ��¼�¾��¼½ »�¹�¼½Á À�Á �����f ½ �

� � `f`sg�e g`se �f¤f�f�a gd scg` �ecsg` © ¡d badándsa �g â×²±´ µâ �ng badsca�edg� �ndbfade� fgdsa �g� `gc¤f�ac � nde fdsgc�e° ¤f`ne� �gdgce�e � g�fedsg �f`sfdsa`�gd�neá g` �g �g`ecca��a :g¨   nd `f`sg� e �g e�� ebgde� fgdsa �g �esa` � ba��ng`wsa` �ac �a` ¨e`g` �g �esa` �
ë 32 3ò 3 ì ~�6����67 �� ��~ íîï;ð <í3

¥nd�ng da g` dgbg`ecfa � �a` �f`sfdsa` â×²±´ µâ   ecb¦f¤a` �ng �gdgce g� `f`sg� eg`s©d �f¤f�f�a gd �f¤gc`e` bec� gse` �ece nde � e ac b�ecf�e� � � `sa` â×²±´ µâ `ggdbec�ed �g� �ndbfade� fgdsa fdsgcda �g� `gc¤f�ac   �g� badsca� �g �a` n `necfa` �� `s©d �f¤f�f�a` �ac �g�gbsa gd ©
�ab�abw`bcf�s` © badsfgdg �a` `bcf�s` �cfdbf�e�g` �g� `f`sg�e � á ndsa bad g�ecb¦f¤a âµÓ²âµ³´ �µ¶ µ �ng fd�fbe `f g� `f`sg� e g`s© a da ebsf¤a �
�ab�abw�a� © badsfgdg g� Þ³� �g� `f`sg�e   se�¨f­d �e ba�fe �g e�ng��e`gdsce�e` edsgcfacg` e �a` � g`g` �
�ab�abwb�fgdsg` © e�n� g� `f`sg� e �gdgce �a` ecb¦ f¤a` �g badsca� �g be�enda �g �a` b�fgdsg` � fd�fbed�a gd be�e be`a `f g`s©d a da ebsf¤a` gd g�`f`sg�e   ¦ed `e�f�a e êdsgcdgs �

ë 32 34 3 ì ~�6����67 �� �7 �}��6ñ7ò ó�ø 3
£e fdsgc�e° :g¨ g`se badsgdf�e gd �e bec� gse �ng `fc¤g g� `gc¤f�ac ¥�eb¦g � ¥g`se bec�gse �e ��e� ecg�a` bec�gse ce�° �g �e fdsgc�e° :g¨ � £e á gcec�n �e �g �a`� b¦gca` �g g`se g`scnbsnce �ng�e cg�cg`gdse�e gd �e ��nce ± �2 �¬a�a `g �ng�g ¤gc gd �fb¦e ��nce � `g �f`scf¨n g �g �e `f�n fgdsg �ac�e ©

®� £a` ecb¦f¤a` �cfdbf�e�g` �g �e :g¨ g`s©d �g�a`fse�a` gd g`se bec� gse ce�°�fcgbse� gdsg � ¬a�a gd sa�e` �e` :g¨` � g� ecb¦f¤a fd fbfe� `gc© e�ng� ��e� e�a±Øä¶¶ =́ Ý´ �
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Õ f�nce ± �2 © �`scnbsnce �g �e fdsgc�e° :g¨ �
2 � £e bec� gse Äê�fa�e`· badsfgdg sa�a` �a` ecb¦f¤a` nsf�f°e�a` gd g� �n�sf�fdw�õ f`� a � � `sa` ecb¦f¤a` `ad �a` ö¿£ �ng badsfgdgd �e` �f¤gc`e` sce�nbbfawdg` �g �e fdsgc�e° :g¨ �

ÓV £e bec�gse Ä±ed�gce`· badsfgdg sa�e` �e` ¨ed�gce` �ng �gc� fsfc©d end n`necfa g`ba�gc f�fa�e �
ª � Äê� e�gdg`· g` �e bec�gse �ng badsfgdg sa�e` �e` f� ©�gdg` �g� `f`sg� e cgw�esf¤e` e `n �f`gÅa � �d g� be`a � ©` `f���g � `a�e� gdsg badsfgdg g� �a�a �g�`f`sg� e �
h � £e bec� gse Äêdb�n�g· badsfgdg sa�e` �e` �ndbfadg` �µ� �ng nsf�f°ed g� cg`sa�g ecb¦f¤a` �ece � edsgdgc g� badsca� �g� `f`sg� e � §gdsca �g g`se bec� gsebe¨ g �g`sebec �a` `f�nfgdsg` ecb¦f¤a` ©

Ó V Õndbfadg`�µ��fdb © badsfgdg sa�e` �e` �ndbfadg` �g `g`fadg` � g`scnbwsnce` �g �esa` � gsb �
oV Õndbfadg`±§ �fdb © fdb�n g sa�e` �e` �ndbfadg` �g ebbg`a e �e ¨e`g �g�esa` �g� `f`sg� e �
×V Õndbfadg`±§w¡¢¡¥E êç �fdb © e�n� g`s©d sa�e` �e` �ndbfadg` �ng ebwbg�gd e �e ¨e`g �g �esa` �ece g� badsca� �g n`necfa` �
ä V ö¿£ �fdb © fdb�n g sa�e` �e` �ndbfadg` �ng �gc� fsgd g� �n�sf�fd�õ f`� a  �gdgced g� ö¿£ �ng �g`�n­` `g gd¤fec© e� b�fgdsg �



¯ Ï> Ï ÇôÈÑÌÇ ÍÌ/Ê ËÎÑ ÐÌÐ®ÎôÇ Ï ®¯1
¶V Eg�b fcg�g`` �fd b © �a�e` �e` �ndbfadg` �g ebbg`a e êdsgcdgs �g� `f`sg�e �êdb�n g g� cg�f`sca �g� Þ³� �g n`necfa` �

� � Ä¿ gdn· g` �e bec� gse �ad�g `g �nec�ed sa�a` �a` ecb¦f¤a` cg�esf¤a` e� � gdæ�ng �gc� fsg e nd n`necfa g�g�fc �e` a� bfadg` �f`�adf¨�g` gd g� `f`sg�e �¬a�a g`se �gdgce�a gd §µ�¿£ � e�n� `g fdb�n gd �e` �ndbfadg` ÷e¤e`bcf�s�ng �a ba��adgd   �e` f� ©�gdg` �ng e�ecgbgc©d �g`�n­` gd ­� �
» � Ä�ngdsg �g � ed�a· g` �e bec� gse �ng badsfgdg sa�a` �a` ecb¦f¤a` �g e�� fwdf`scebf«d �g� `f`sg�e � £e �gbf`f«d �g bcgec nde bec� gse e�ecsg �ece g`sacg`f�g gd �ng e`� `g � gc� fsg �ec�g e��nda` � gc� f`a` � ©` cg`scfbsf¤a` `f e`�`g �g`ge � � `se bec� gse f� fse �e g`scnbsnce ��a¨e� � � gca �f� fs©d�a�e e �e�ecsg �g badsca� ©

ÓV £a` ecb¦f¤a` �µ� �g g`se bec�gse ba��adgd �e` �©�fde` �ng �gc� fsgde� e�� fdf`sce�ac �a�f�bec g� `f`sg�e �oV £e bec�gse Äêdb�n�g· � e� f�ne� �ng `n ¦a�«�a�e gd g� df¤g� `n�gcfac �badsfgdg �e` �ndbfadg` �µ� gªb�n`f¤e` �ece g`sa �
ë 32 3ñ 3 ì ~�6����67 �� �7~ ø7~�~ �� �7��~ 3

� � `f`sg� e g`se ba��ng`sa �ac �a` ¨e`g` �g �esa` � £e �cf� gce �g g��e` � ��ew�e�e µ³×µ³×Û äÓµÓoÓâ¶ badsfgdg sa�a` �a` �esa` cg�esf¤a` e� `f`sg� e � £e `g�nd�e ���e� e�e µ³×µ³×Û ´â¶²â badsfgdg sa�e` �e` se¨�e` �g �a` n`necfa` � � � � asf¤a �g �e�f¤f`f«d �g� `f`sg� e gd �a` ¨e`g` �g �esa` � bad`f`sg gd �ca�acbfadec nde �e ac`g�ncf�e� e �a` �esa`   �ebf�fsec �e secge e� �ca�ce� e�ac �ece �e e���febf«d �g�`f`sg� e `fd cfg`�a e �gc�gc �a` n `necfa` �e�a`  e �g e�se gd g� � f`�a � ¥ badsfwdnebf«d `g �cg`gdsed �e` se¨�e` �ng ba��adgd �e ¨e`g �g �esa` bad nde �g�ngÅegª��fbebf«d �
ê �u � �fÃÁ�½¾�¿¹ À�Á �����f ½ �

�d �a` �ndsa` `nbg`f¤a` � `g �cgsgd�g gª��fbec �ng g`scesg�fe ¦e  �ng `g�nfc�ece e���fec g� `f`sg� e �
ë 3Ô 3ò 3 ùæ���7��8} ��� æ �}ú �6�}���7�3

�ac � gdæ �cfdbf�e� `g ¦ebg cg�gcgdbfe e� � gdæ �ng e�ecgbg nde ¤g° nd n`necfagdsce ¤�e :g¨ gd g� `f`sg� e � � `sg � gdæ gdn�gce �e` �f`sfdse` a� bfadg` e �e` �ng�ng�g ebbg�gc nd n`necfa � se�g` ba�a �e �a�f�bebf«d �g `n �gc� � a g� ebbg`a eêdsgcdgs � £e g`scnbsnce �g g`sg � gdæ �ng �gdgce�a �ac nd �ca�ce� e g`�gbfe�f°e�agd �e �gdgcebf«d �g � gdæ` �fd©� fba` gd �gd�neá g §µ�¿ £ � ¢fd g�¨ec�a � ba�ag� `f`sg�e g`s© ¨e`e�a gd �µ�� �e` gdsce�e` sfgdgd �ng `gc cge�f°e�e` e � eda �£e g`scnbsnce �g`bcfse �ac g� �ca�ce� e �g�dg nd a¨á gsa �cfdbf�e� �ng badsfgwdg e��nde fd�ac� ebf«d �gdgce� �ece sa�e` �e` a� bfadg` � ba�a �e` f� ©�gdg` �ngfd�fbed �ng gª f`sg nd `n¨�gdæ � £e �cf�gce gdsce�e �g� �gdæ �g¨g badsgdgc �e�g� ©` � �e fd�ac� ebf«d �g� �ac� esa   ba�acg` ¤f`ne�g` �g be�e a�bf«d �g� �gdæ ©
£e �cf� gce ��dge �g sa�e` � fd�fbe g� ba� fgd°a �g� � gdæ bad g� a¨á gsa�cfdbf�e� � � `se ��dge g` �e `f�nfgdsg ©
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?��@� A �@ � B��!������
!��C �¥E¬µ¥E ÃD�V �� EF�¨GH �H IJIKGLF �
@M� �¥E¬µ¥E ÃD�V £K NFEOGKJHÅK �H KNNHJF ÃHENGL�OK�K V �

���P���C"� êì����E �� EL¤H � �H KNNHJF K êEOHGEHO �
!��Q�" �¥E¬µ¥E ÃD�V �� EF�¨GH �H � N �LHEOH �
�@ "�����+ �¥E¬µ¥E ÃD�V £FJ K�H ��L�FJ �H � N�LHEOH �

@��+ �¥E¬µ¥E ÃD�V �� �K �J �H � GF NH�HENLK �H � N�LHEOH �
"���� �¥E¬µ¥E ÃD�V ¡EK � LGHNNL«E �H NFEOKNOF �H � N�LHEOH �
������ �¥E¬µ¥E Ã®¯V �� L� LF� K �GH�HGL�F �H �K �©� LEK �

��@R@M� �¥E¬µ¥E ÃD�V ¬FEOGKJHÅK OH��FGK � ÃHENGL�OK�K V �
��"�@�R��@R@M� �ê¿�¢�¥¿� ÕHN¦K �H �K NFEOGKJHÅK OH��FGK � �

��+@ �+���;� �¥E¬µ¥E Ã®�V ¬�K¤H Ká HEK K �K OK¨�K � LJ�FJLOL¤FJ �
����� êì����E ¬�K¤H Ká HEK K �K OK¨�K NF �FGHJ �

�"+��1���! êì����E ¬�K¤H Ká HEK K �K OK¨�K GHJF �INLFEHJ �;"�R��!"S��! êì����E �H �FNL�K� �H �HJNKG�K �H � N�LHEOH �;"�R+1Q��� êì����E �H �FNL�K� �H JI¨ L�K �H � N �LHEOH �
T, �¥E¬µ¥E Ã®�V ê� �IH HJO© IJKE�F H � N �LHEOH �:���R��!"S��! �ê¿�¢�¥¿� µFGK K �K �IH ¦K LELNLK�F �K NFEHª L«E �

��� �! êì� Ã®V £FJ �HGHN¦FJ �H K�� LE LJOGKNL«E �
U"�:�R�!R��!"S��! �ê¿�¢�¥¿� µFGK �H �K I �OL� K �HJNFEHª L«E �

¬IK�GF ± �® © �K¨�K �H N�LHEOHJ �
?��@� A�@ � B��!������

��+@ �+���;� �¥E¬µ¥E Ã®�V £FJ � LJ�FJLOL¤FJ ¤©�L�FJ HE H � JLJOH� K �
¬IK�GF ± �2 © �K¨�K �H � LJ�FJLOL¤FJ �

?��@� A�@ � B��!������
��+@ �+���;� �¥E¬µ¥E Ã®�V ¬�K¤H Ká HEK K � LJ�FJLOL¤FJ �

��@ � �¥E¬µ¥E Ã®�V �� EF�¨GH �H �K GHJF �INL«E �
�� êì����E ¡E L�HEOL�NK�FG KIOFLENGH� HEOK¨�H �

¬IK�GF ± �ª © �K¨�K �H GHJF �INLFEHJ �
?��@� A �@ � B��!������

��+@ �+���;� �¥E¬µ¥E Ã®�V ¬�K¤H Ká HEK K � LJ�FJLOL¤FJ �
@��U1!����� �¥E¬µ¥E Ã2�V �� NF �FG K��LNK�F �

�� êì����E ¡E L�HEOL�NK�FG KIOFLENGH� HEOK¨�H �
¬IK�GF ± �D © �K¨�K �H NF �FGHJ �

âµVÛ WV QO ¸V ¶Ø´� WW� X̧ � �YX ¸g û́ Ý´ ¶×Ý ³ üZý ÜÛý [Ûãü þÛ \ûi X̧ ¸g û́ Ý´ ¶×Ý ³ üZý ÜÛãü þÛ ] ûi X̧ YX ¸ X̧ ¸ X̧ YX YX ]YYX YX\YYYX \X YX YX ¸ X̧ ¸ X̧ YP X µÝ ±âÿ Ï
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?��@� A�@ � B��!������
!��Q�" �¥E¬µ¥E Ã®¯V ìF�¨GH �H � JHG¤ L�FG
@1"��� �¥E¬µ¥E Ã�V �IHGOF ÃJL JH �HJOLFEK �FG �IHGOFJV �

���"����! �¥E¬µ¥E Ã�¯V ¡E£
�@ �¥E¬µ¥E Ã®1V § LGHNNL«E ê� �H � JHG¤ L�FG �

�"+�R@��� �¥E¬µ¥E Ã�V �IHGOF �H �HJOLEF �H � JHG¤ L�FG �
¬IK�GF ± �� © �K¨�K �H JHG¤ L�FGHJ �

?��@� A�@ � B��!������
�� ���� �¥E¬µ¥E Ã®�V ìF�¨GH �H � L� LF� K �
Q�!�"�� �¥E¬µ¥E Ã®�V § LGHNNL«E K �K L� K�HE �

�� êì����E £K HOL�IHOK ö¿£ �IH JH IJKG© �
¬IK�GF ± �» © �K¨�K �H L� LF� KJ �

� JOK ��EHK NFEOLHEH H � EF�¨GH �H � � HEæ   �K HJOGINOIGK �HE­GLNK�H � � LJ� F � ¥�I � JH LE� LNKE �KJ L�©�HEHJ �IH JH IJKE NIKE�F HJ IE� HEæ �HJ��H�K¨�H F EF �F HJ � £KJ ¤KGLK¨�H üZý ÜÛãü þÛ ]   ¿� wì¡^ê¿�^2 LE� LNKE �IH L�©�HEHJ JH OLHEHE �IH � FJOGKG K � �K�F �H �
OHªOF ÃNIKE�F HJO© JH �HNNLFEK�F   EF JH �HNNLFEK�F GHJ� HNOL¤K� HEOH V �¥�¨KJ HJO©E �H�EL�KJ HE �K �©� LEK ×³Þ³²¶â =±Ø× =
£K æ�OL� K ��EHK �H¨ H �H OF�F H � � HEæ �H¨H �H JHG ©

JO� ^H� ÃV �
£K � GL� HGK ��EHK �H �FJ NK��FJ �H � � HEæ NFEOLHEH H � �FG� KOF � � J �HNLG � �FJ
NF �FGHJ �H � � LJ� F � � JOK ��EHK HJ ©

âµVÛ W´ Q ¸́ Y X̧ O\X � X YX YX ]X �X YX �X \YYX ¸ X̧ /]X ¸ X̧ /]X YYX YXYX �Ù[_ [� \X �Ù[_ [� ]X ¸ X̧ �X \X \X �Ù[_ [�Û�Z ÙÜ�²� [Û /üZý ÜP ÿ Ï
�� �GL� HG NK��F LE� LNK �IH HJ H � F¨á HOF LELNLK � �H � � HEæ � �H � �IH
NF ��KG©E �KJ �H�©J F� NLFEHJ �H � � LJ� F � £KJ ¤KGLK¨�HJ �Ù[_ [��  
�Ù[_ [�Û�Z ÙÜ�²� [ÛüZý Ü� NFEOLHEHE �FJ NF �FGHJ �IH JH IOL�Lw°KG©E HE �K NGHKNL«E �H � � HEæ � £FJ NF �FGHJ � NF� F HJ H � NK��F �GLEw
NL�K � � JH ¦HGH�KG©E �KGK H � GHJOF �H F� NLFEHJ �
£K JL�ILHEOH ��EHKJ HJ  K �K HEOGK�K �IH K�KGHNHG© ¤ LJIK �� HEOH HE �K �©� LEK ©

âµVÛ Ó± Q ¸́ Y±Y X̧ OYX � `Z� `[X ¸ X̧ ¸ X̧ /\X /\X YX �_ ãýN X �²Z³ `ã /ý [X ¸ X̧ ¸ X̧ ¸ X̧ ¸ X̧ YX YX YX ¸ X̧ ¸ X̧ YX YX YX \X ]X �Ù[_ [�ÛüZý ÜXYX �Ù[_ [�Û `Z� `[ÛüZý ÜX YX ¸ X̧ ¸ X̧ �X �X \X � X ¸�Ù[_ [�Û /
_ãýN X̧ �Ù[_ [�Û�_ ãýN X �Ù[_ [�Û �_ãýN X �Ù[_ [�Û `Z� `[/Û ³Z_Z Ù X̧ ¸W³Þä \Y´ µ �¶²äÓØÓ X̧ ¸W³Þä \Y´ µ �¶²äÓØÓ X̧ YX YP ÿ Ï� JOK HEOGK�K �H � � HEæ JH ¦K ��K� K�F Ä ´ Y±Y · � ¿ FJOGKG© H � OHªOF � �IH
K�KGH°NK HE ���ö�ç � � � NK��F �£êìS LE� LNK ¦KNLK �FE�H JH EK¤Hw�KG© K � �I �JKG HJOH HE �KNH � � � NK��F GH ��HEF NFE �§�¢�êìç ÃÄ Û â¶Þí · �
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Ä ^�KGHEO· � Ä ^¨�KEb· V LE� LNK �FE�H JH K¨GLG© H � HE �KNH K � L�IK � �IH
HE µ�¿£ � £KJ ¤KGLK¨�HJ Ù[_ [�Û� NFEOLHEHE �FJ � L¤HGJFJ NF �FGHJ
NFE �FJ �IH JH � FJOGKG© H � � HEæ � £FJ �FJ NK��FJ JL�ILHEOHJ LE� LNKE
H � OK� KÅF �H �HOGK   H � OL�F � £K GH� HOLNL«E �H �K LE �FG� KNL«E HJ �Hw¨ L�F K �IH �HG� LOH � F� L�NKG H � OL�F �H �HOGK JH�æE JL �K F� NL«E HJO©
JH �HNNLFEK�K F EF �
¡EK ¤H° JH ¦K �H�EL�F H � � GL� HG ¨FO«E �H � � HEæ � OF�FJ �FJ ¨FOFEHJ �IH
K�KGHNHE �HOG©J �H HJOH ¦HGH�KE �KJ F� NLFEHJ �IH EF JH �H�EKE � �FG Há H� w��F ©

JO�^KLª Ãi�¯ L2 i� i�¯ L¯ i� �¯ � ���ö�ç � ii� ii� w ®� w®� ¯ � �£êìS �V �
¢ L�EL�NK �IH �K JL�ILHEOH F� NL«E � ��K� K�K Ä ´ Y±] · HJO© K � � LJ� F EL¤H ��IH �K Ä ´ Y±Y · Ã�FG OKEOF OHE�G©E �FJ � LJ� FJ NF �FGHJ   OL�FJ �H �HOGK �¥�KGHNHG© H � OHªOF � `Z� `[ HE H � ¨FO«E �H � � HEæ   K � �I �JKG�F �
H � EK¤H�K�FG LG© K �_ãýN � £KJ F� NLFEHJ EF �H�EL�KJ �KJ ¦HGH�K �H �
F¨á HOF Ä ´ Y±Y · �
�KGK �HEHGKG IE JI¨� HEæ � ¦K  �IH K���LKG �FJ NK��FJ K GH ��HEKG KÅK� LHE w�F �KJ F� NLFEHJ �IH LE� LNKE �IH JH �IHJOGH �K L� K�HE �IH GH�GHJHEOK �K�GHJHENLK �H IE JI¨� HEæ ÃHE HJOH NKJF H � � L¨IáF �H IEK ¹HN¦K V �

JO�^KLª Ãi�¯ Lª i� i�¯ L¯ i� �¯ � ���ö�ç � ii� ii� w ®� w ®� ¯ � �¡E£ �
�§�¢�êìç � ii� ii� ii� ii� ¯ � ¯ � ¯ � i� HEI TKGGF: ^G: �� L� i� i� Hw
EI TKGGF: ^G: �� L� i� 1 � 1�V �
�E HJOH NKJF � �KJ ¤KGLK¨�HJ �¡E£   �§�¢�êìç JIH �HE HJOKG ¤KN �KJ �êE� H� LKOK� HEOH �HJ�I­J �H HJOF � JH LEN�I H HJOK LEJOGINNL«E �IH LEw� LNK �IH �KJ JL�ILHEOHJ F� NLFEHJ � HGOHEHENHE K HJOH JI¨� HEæ �

JO�^¨�ª Ãi� ®i� i�¯ i� �®� 2 � ¯ � ¯ � 2 � ª � ¯ � ¯�V �
	 JH ¤KE LEN�I HE�F �KJ EIH¤KJ F� NLFEHJ �H � � HEæ ©

JO�^KLª Ãi� ®Lö i� i�¯ L¯ i� �¯ � ���ö�ç � ii� ii� w ®� w®� ¯ � �¡E£ �V �
£K ö GH�GHJHEOK IE Eæ� HGF NGHNLHEOH �IH HJ H � L�HEOL�NK�FG �H �K
JL�ILHEOH F� NL«E �
	 JH �EK �L°K H � � HEæ ©

JO�^H� ÃV � JO� ^H� ÃV �
§H HJOK �FG� K � OF�KJ �KJ F� NLFEHJ LEN �IL�KJ �HEOGF �H �KJ LEJOGINw
NLFEHJ �H LELNLF   �E �H � JI¨� HEæ K�KGHNHG©E JF �K� HEOH NIKE�F H �
IJIKGLF JH �HNNLFEK �K F� NL«E K�HNIK�K � � JOF �H¨H ¦KNHGJH �KGK NK�K
JI¨� HEæ �
�E H � �á H���F ®ª � JH �IHJOGK �K NGHKNL«E �H IE � HEæ NF���HOF �
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9 ������:� �c �á H���F �H IE � HEæ �
JO� ^¨� Ã�i� HEID¨¨ª i� Dª¯ � ii� ii� ¯ � ii� ii� ¯ � ¯ � 2�¯ � ¯ � ®¯¯¯ � ®� ¯ � ¯ � ii� ii�¯ � � O¦ LJV �
JO� ^¨� Ãi�¯ i� �®� D � ¯ � ¯ � 2 � ª � ¯ � 1 � ®¯¯ � ii� w2 � ii� w2 � �¯ � ¯ � ¯ � i�¯¯¯¯¯¯ i�i�¯¯¯¯¯¯ i� ii� ª � ®� ®� i�ÕÕÕÕÕÕ i�V �
JO� ^KL Ãi�¯ L¯ i� �¯ � iç� NLFE ®i� ii� ii� w ®� w ®� ¯ � iF� NLFE ®�¦O� �i� i^JH �� i� ii� ii�ii� ii� ¯ � ¯ � ¯ � ii� ii� ¯ � ¯ � ¯ � ®� 2 � i�¯¯¯¯¯¯ i� ¯ � i�ÕÕÕÕÕÕ i� ¯ � ii� ii� ª �ª � ® � D � i�ÕÕÕÕÕÕ i� i�¬¬¬¬¬¬ i� i�ÕÕÕÕÕÕ i� i�¬¬¬¬¬¬ i� i¨F �� ®¯�O
�HG�KEK i� i¨F �� ®¯�O �HG�KEK i� ¯ � ¯ �V �
JO� ^KLª Ãi�¯ L®i� i�¯ L¯ i� �¯ � i¢I¨� HEI2 i� ii� ii� w ®� w ®� ¯ � ii� i· � ii� ii� ii� ii�¯ � ¯ � ¯ � i¹HN¦K �� L� i� ·¹HN¦K �� L� i� 1 � 1�V �
JO� ^¨�ª Ãi� ®i� i�¯ i� �®� 2 � ¯ � ¯ � 2 � ª � ¯ � ¯ �V �
JO�^KLª Ãi� ®L®i� i�¯ L¯ i� �¯ � iç� NLFE2 ®i� ii� ii� w®� w®� ¯ � iF� NLFE2 ®�¦O� �i�V �
JO�^KLª Ãi� ®L2 i� i�¯ L¯ i� �¯ � iç� NLFE22 i� ii� ii� w®� w®� ¯ � iF� NLFE22 �¦O� �i�V �
JO�^KLª Ãi� ®Lª i� i�¯ L¯ i� �¯ � iç� NLFE2ª i� ii� ii� w®� w®� ¯ � iF� NLFE2ª �¦O� �i�V �
JO� ^H� ÃV �
JO� ^H� ÃV �
JO� ^H� ÃV �
ë 3Ô 34 3 ù
7��6 �} }��õ� �7æ�� �767 ��~ �~�76��~ 3

¢ L JH �ILHGH KÅK� LG K ��IEK EIH¤K F� NL«E �IH JH �H¨H �H �IKG�KG HE �K ¨KJH�H �KOFJ �H �FJ IJIKGLFJ � �F �GL� HGF JHG �K F¨OHEHG �FJ �KOFJ �H � � LJ� F � � JOF JH�IH�H ¦KNHG HE �KJ �©� LEKJ ²¶� ±âµ²Ó²â¶ =́ Ý´ 
 ´ ¶²� Þ =́ Ý´ �IH HJ �FE�H IE IJIKGLF
GH ��HEK �KJ F� NLFEHJ �H � � LJ� F � �KGK H ��F ¦K  �IH � F� L� NKG H � �FG�I �KGLF   KÅK� LG�FJ NK�¨ LF J �HGOLEHEOHJ � �KGK �IH HJOFJ �KOFJ JH �IKG�HE HE �K ¨KJH �H �KOFJ �¦K¨G© �IH � F� L�NKG �KJ �©� LEKJ ×²¶ÓÛ ´â´Ó²±³ =́ Ý´   Ó×µ´Ó Þ±� ÓÛ ´â´Ó²±³ =́ Ý´  � F� L�NKG �KJ �IENLFEHJ �µ� LEN �IL�KJ �KGK F¨OHEHG   �IKG�KG �FJ NK��FJ HE �K¨KJH �H �KOFJ ��FJL¨�H� HEOH JHK LEOHGHJKEOH � KEOHEHG HJFJ �KOFJ HE �K JHJL«E �H IJIKGLF ��KGK IOL�L°KG �FJ �©J OKG�H � �KGK H ��F � ¦K  �IH GH¤ LJKG �KJ �IENLFEHJ Þ¶¶Û â¶â±³Ø 

�´Ó²äÓÛ â¶â±³Ø   KÅK� LG �FJ NK��FJ K�HNIK�FJ �
ë 3Ô 3ñ 3 ½ � �� ���}�� �~æ� 3
��������� ! �"� #�$ % �� �I �OL�LE�õ LJ� F HJOK ¨KJK�F HE �K IOL�L°KNL«E �H
IE �FG� KOF ö¿£ �IH � HG� LOH �K � L�HGHENLKNL«E �H �FJ L� LF� KJ �IH NF��FEHE �FJ�©GGK�FJ � � JOH ö¿£ NFEOLHEH IEK HJOGINOIGK �IH KJFNLK K IEK HOL�IHOK �HOHG� Lw
EK�K H � JL�EL�NK�F NFGGHJ�FE� LHEOH K NK�K IEF �H �FJ L� LF� KJ � �FG Há H���F � HE
H � ¥ ��FGLO� F ®D JH �IHJOGK H � Há H���F �©J JL���H �H ö¿£ K��LNK�F K � �I �OL�LE w�õ LJ� F �£K K���LKNL«E �H IEK �©� LEK  K NGHK�K � GHJI �OK JHENL��K �GKNLKJ K HJOH �FGw� KOF � ¢H GHK �L°K �H�HE� LHE�F �H NF� F JH �ILHGK K���LKG ©

¢ L �K K���LKNL«E HJ IE EIH¤F L� LF� K � JF �K� HEOH ¦K  �IH KÅK� LG HEOGH �FJ
EIH¤KJ HOL�IHOKJ �IH �F � L�HGHENLHE � �K OGK�INNL«E NFGGHJ�FE� LHEOH �
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9 ������:� �d �á H���F �H IEK �©� LEK ö¿£ �I �OL�LE�õH �
'(ª� � ¤HGJLFE) i®�¯ i HENF� LE�) iê¢ç wÆÆ�Uw®i(*
'OFNOF N*TT� OL�IHOK �H �©GGK�F �
'¦F �K^�IE�F*TT� OL�IHOKJ �H L� LF� K áIEOF NFE H � JL�EL�NK�F �
'HJ�*µF �K �IE�F'THJ�*
'HE�*µ H ��F bFG�'THE�*

'T¦F �K^�IE�F*
'TOF NOFN*

¢ L JH �ILHGH KÅK� LG IE EIH¤F �©GGK�F � ¦K¨G© �IH NGHKG IEK HOL�IHOK �H�©GGK�F �IH �F � L�HGHENLH � § HEOGF ¦K¨ G© �IH HJNGL¨ LG �KJ � L�HGHEOHJ ¤HGJLFEHJ
HE NK�K IEF �H �FJ L� LF� KJ �HJHK�FJ �

��������� ! �" ��+ ���: �;�+ ,-,% £FJ KGN¦ L¤FJ �H �µ� JH HENKG�KE �H� FJOGKG H � NFEOHEL�F K�HNIK�F �IH JH GHNF�H HE �FJ KGN¦ L¤FJ ö¿£ � �KGK H ��F ��µ� OLHEH �IH ¦KNHG �FJ �KJFJ ©
¥¨GLG H � KGN¦ L¤F ö¿£ K�HNIK�F   F¨OHEHG H � OHªOF � � JOF �H ¦KNH � H� LKEOH ©

±Ø×Þ´ä¶ Q ±̧Ø ×Þ´ä¶Ò�ü_ =±Ø × ÿ̧ Ï�� ×Ý ¶²³è ±̧ä±³V ÓâÒ ¶R ¶V´ Þ³ =¶V Þ Ï̧ÓW²¶�ü_ Q�� ×Ý ¶²³X�Ó²²Û ßÓÞâX �Ó²²Û ±Øä¶¶ÿ Ï
£K �GL� HGK ��EHK LEN�I H �KJ �IENLFEHJ �IH JH IJKE �©J OKG�H � £K¤KGLK¨�H �� ×Ý ¶²³ NFEOLHEH �K GIOK K � ö¿£ GH �KNLFEK�F � £K �IENL«EÓW²¶�ü_ Qÿ K¨ GH H � �N¦HGF LE� LNK�F   �IKG�K H � ö¿£ HE �FG� K �H� KOGL° �HEOGF �H �K ¤KGLK¨�H �Ó²²Û ßÓÞâ �IH JHG© IOL�L°K�K �©J OKG�H �
ê�� GL� LG H � �©GGK�F K�HNIK�F HE H � L� LF� K �HJHK�F � � JOF JH ¦KNH NFE �K�IENL«E ©

³Wµ±¶Ø¶ÙÓV´ ³�ü_ Q�Ó²²Û ßÓ ÞâX �Ú����.[X �ã² ã[ü� X �³�_ã /²�ÿ Ï ¶×Ý ³ �³�_ ã²� Ï
� JOK �IENL«E F¨OLHEH H � �©GGK�F HOL�IHOK�F �FG �K ¤KGLK¨�H �Ú���� /
.[ � HJNF� LHE�F H � L� LF� K �ã² ã[ü�   �F �IKG�K HE �K ¤KGLK¨�H �³� /
_ã²� � ê��GL� LG HJOK æ�OL� K ¤KGLK¨�H � FJOGKG© H � OHªOF �

� JOFJ �KJFJ OHE�G©E �IH GH� HOLGJH �KGK NK�K �©� LEK �µ� �IH NFEOHE�KE OHªOF  �FG NK�K IEF �H �FJ �©GGK�FJ HJNGLOFJ �
90���� 1! !1";� ����� � % �KGK KÅK� LG IE EIH¤F L� LF� K � K�KGOH �H �KJ OGKw�INNLFEHJ �HGOLEHEOHJ HE NK�K �©� LEK � ¦K  �IH KÅK� LG IEK EIH¤K ¨KE�HGK HE�K �©� LEK �GLENL�K � � ¬K�K ¨KE�HGK GHNKG�K �K �©� LEK HE¤ LKE�F IEK ¤KGLK¨�H �IH
NFEOLHEH H � N«� L�F �H � L� LF� K � �IH HJ H � �IH JH IOL�L°KG© K JI ¤H° HE H � ö¿£ �KGK� L�HGHENLKG �FJ �
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£K NFEHª L«E K êEOHGEHO ¤ LHEH �H�EL�K �HEOGF �H �K �©� LEK ²¶ä4±²¶Þ¶ââ =±Ø×�IH NFEOLHEH OF�KJ �KJ �IENLFEHJ EHNHJKGLKJ �KGK JI � KEHáF � � GL� HGF JH �GHJHEOK
IEK Hª��LNKNL«E �H NK�K IEK �H H ��KJ ©

¶â×²±W¶Û Þ³� ÃV © �IKG�K IEK NK�HEK �HEOGF �H � �F� �H � JLJOH� K �
²¶ä´×¶Û Þ³� ÃV © �Há K HE H � �F� JF �K� HEOH K�IH ��KJ HEOGK�KJ �IH OLHEHE � HEFJ�H IE �HGLF�F �H OLH��F �H�EL�F �FG �K NFEJOKEOH `ãZüÚ [Û_ [þ� � �
GHJOF �H HEOGK�KJ JH �IKG�KE HE �K NF� LK �H JH�IGL�K� �H � �F� �
äÓÛ ±Øµ¶²Ø ¶µÛ ´â´Ó²±³ ÃV © JH HENKG�K �H �HEHGKG �KJ NF �KJ �H �¬ HJ� HN��NKJ�KGK H � N �LHEOH �IH LE¤F NK K HJOK �IENL«E � §H HJOK � KEHGK JH �HG� LOH H �
KNNHJF �H HJOH K êEOHGEHO �
V ÓØµ±¶Ø¶Û ±Øµ¶²Ø¶µÛ ´â´Ó²±³ ÃV © HJOK �IENL«E JH HENKG�K �H �IH H � FG�HEKw�FG �GLENL�K � EF �­ �H ¨Ká K K � N�LHEOH �IH �K LE¤F NK � §H¨H JHG ��K� K�K� HGL«� LNK� HEOH F H � JLJOH� K � HEJKG© �IH H � N�LHEOH K �HG� L�F JI NFEHª L«E �
³Wµ±¶Ø ¶Û ¶âµÓä³Û ×Þ±¶Øµ¶ ÃV © F¨OLHEH �H � JLJOH� K H � HJOK�F �H � N �LHEOH � HJ �Hw
NLG � NF��GIH¨K JL H � JLJOH� K �K �FG NFEHNOK�F F �HJNFEHNOK�F HJOH N �LHEOH �
³Wµ±¶Ø ¶Û ¶âµÓä³Û â±âµ¶V Ó ÃV © LE� LNK JL �FN�F N HJO© HENHE� L�F F K�K�K�F �
×±¶²²ÓÛ ±Øµ¶²Ø ¶µÛ ´â´Ó²±³ ÃV © NLHGGK NFGGHNOK� HEOH �K NFEHª L«E �H IE IJIKw
GLF �

§ H OF�KJ HJOKJ �IENLFEHJ �K �©J L��FGOKEOH HJ äÓÛ ±Øµ¶²Ø¶µÛ ´â´Ó²±³ ÃV � � JOK HJ�K �IENL«E �IH ¦K  �IH GH¤ LJKG JL JH �GHOHE�H NK�¨ LKG �K �IENLFEK �L�K� �H �K
NFEHª L«E K êEOHGEHO � ¥�I � ¦K¨G© �IH LE� LNKG �K EIH¤K NF �K JL JH �ILHGH IJKG K ��æE
FOGF OL�F �H NF �K F HJ �FE�H JH KÅK� LG© H � ê¿5 HE NKJF �H �IH JH �ILHGK IOL�L°KG �
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£K �HEHGKNL«E �H �K �©� LEK �H K I�K ¤ LHEH �KNL�LOK�K �FG �FJ �IENLFEHJ �H�µ�� � JOKJ �IENLFEHJ JH HENKG�KE �H �FG� KG �K HJOGINOIGK �H � �E� LNH �H K I�K � �FJ
HE �KNHJ HEOGH H � �E� LNH   �K Hª��LNKNL«E �   �K �GF� LK Hª��LNKNL«E � � JOKJ �IENLFEHJ ©

Ó
´äÓV ¶Ø´ Q�Ó²²Û ßÓÞâX ��ý Ù_� X �`Z� `[ÿ © � JOK �IENL«E �HEHGK H � � HEæ�H K I�K � � FJOGKE�F H � OHªOF LE� LNK�F HE �K �©� LEK ö¿£ �FG �K HOL�IHOK
LEN�IL�K HE �K ¤KGLK¨�H � `Z� `[   �IH ��H¤KG© K � �©GGK�F �IH OHE�K H � HE �KNH
��ý Ù_� = £K ¤KGLK¨�H �Ó²²Û ßÓ Þâ HJ � NF� F JH ¦K Hª��LNK�F KEOHGLFG� HEOH ��K �IH NFEOLHEH H � OHªOF F¨OHEL�F �H �K �©� LEK ö¿ £ �
Ó
´äÓ¶¶´ Þ±×Ó×±³Ø Q�Ó²²Û ßÓÞâX � `ã `Ü_ [X �Z�Ú_ãÙ� Ùã[ý X ��ý Ù_�ÿ © �Hw
EHGK H � �©GGK�F Hª��LNKOL¤F K � �IH JH � LGL� LG© H � HE �KNH �H � � HEæ NFE H � HE �KNH
��ý Ù_�   �IH JH NF��FE�G© �FG IE O �OI �F   JI Hª��LNKNL«E NF��IHJOFJ�FG H � OHªOF �IH �H¤IH �¤K H � ö¿£ K �KJKG�H �KJ ¤KGLK¨�HJ � `ã `Ü_ [  
�Z�Ú_ ãÙ� Ùã[ý GHJ� HNOL¤K� HEOH �

�FG OKEOF � �KGK NK�K HEOGK�K HE �K K I�K ¦K¨G© �IH LEN�ILG NK�K IEK �H �KJ�IENLFEHJ KEOHGLFGHJ � �HEHGKE�F KJ� IE �E� LNH �GLENL�K �   IEK Hª��LNKNL«E �IH
K�KGHNHG© � ©J K¨KáF �
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�FG � FOL¤FJ �H �KNL�L�K� �H �HJKGGF ��F �IOIGF � NK�K �©� LEK �IH JH IOL�L°K HE
H � JLJOH� K LEN�I HE �KJ �©� LEKJ ×ÓW¶×¶²Ó =±Ø ×   ´ ±¶=±Ø ×� £K �GL� HGK �H H ��KJ JH L� w�FGOK áIJOF K � �GLENL� LF �H � �F NI� HEOF � � LHEOGKJ �IH �K JH�IE�K JH LEN�I H áIJOF
K � �EK � � £K �EK �L�K� �H HJOKJ �FJ �©� LEKJ HJ �K K��LNKNL«E �H IE H �H� HEOF NF�æE
HE OF�KJ �KJ �©� LEKJ �H �FG� K JHENL��K � �FG Há H���F � HE ×ÓW¶×¶²Ó =±Ø × JH LEN�I HE
OF�FJ �FJ ¿��¥ w�¥� J �IH JH IOL�L°KE HE OF�KJ �KJ �©� LEKJ � �H �FG� K �IH H �� KEOHEL� LHEOF �H HJOFJ GHJI �OK �I  JHENL��F HE OF�KJ �KJ �©� LEKJ � � � KGN¦ L¤F´ ±¶=±Ø × HJO© HE HJOH � F� HEOF ¤KN �F   JH �IH�H IOL�L°KG �KGK KÅK� LG H �H� HEOFJ
K � �EK � �H �K �©� LEK � NF� F �FG Há H���F � NFEOK�FGHJ �H ¤ LJLOKJ   FOGFJ H �H� HEOFJ
NF�IEHJ NF� F �F�FOL�FJ �
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�� KG�ILOHNOIGK �F N�FN LEN�I H K ��IEKJ �IENLFEHJ �H �GFOHNNL«E �KGK �IH EF
Hª LJOKE KNNHJFJ EF KIOFGL°K�FJ HE H � JLJOH� K � � JOKJ �IENLFEHJ HJO©E HE �FJ KGw
N¦ L¤FJ ´ ²³µ¶××±³Ø =±Ø ×   ´ ²³µ¶××±³ØÛ ±Øµ¶²Ø ¶µ =±Ø×� � � � GL� HGF �H �FJ �FJ KGN¦ L¤FJ �
NFEOLHEHE IEKJ �IENLFEHJ �IH L�� L�HE H � KNNHJF K IEK �©� LEK K K�IH ��FJ EK¤H�Kw�FGHJ �IH EF ¦K KE �HEHGK�F IEK JHJL«E �H �µ�� ¬F� F �K JHJL«E JF �K� HEOH JH�HEHGK JL H � IJIKGLF HEOGK HE H � JLJOH� K LEOGF�INLHE�F JI EF�¨GH �H IJIKGLF  
JI NFEOGKJHÅK � JF �K� HEOH �FJ IJIKGLFJ �K�FJ �H K �OK �IH�HE OHEHG KNNHJF K � JLJw
OH� K � � � JH�IE�F KGN¦ L¤F � ´ ²³µ¶××±³ØÛ ±Øµ¶²Ø¶µ=±Ø ×� HJ JL� L�KG K � �GL� HGF JK �¤F�IH L�� L�H H � KNNHJF K NLHGOKJ �©� LEKJ K �FJ IJIKGLFJ �IH EF OLHEHE � HG� LO L�K �K
NFEHª L«E K êEOHGEHO �


