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CDC

EGFIHKJ CDLNMOC PRQ�S&TVU:W P(PRX(Y*ZI[\P^]�ZIQIX(QIPO_`Qa_bPRT J"c C c [dS&TVMOCDLNZ�WDS&T�W U J C efLNZ�W MgC Q�hiS&[�S&Q HjcVHkJ Z H M�PlM FIH LNP^m;[�WDC Y
LjS&M HnJ _
T�C MOC QIo c U c M H mqpdrNQKM F C c M FIHjc C c _ HgJRHjc LNT�C s H+tvuxwzyI{ S c U c M H m|_ F CDL F SRWDW P�_ c W H S&TVQ H T c P^]�hnS&[�S&Q HjcVH M�P
W P(PRXaZ^[f_bPRT J"c SRLjLNPRT J C QIoKM�PKM FIH C T Hj} [ H LNM HnJ^{ s^ZIM`QIPRM~Q H L HjcVc S&T�CDW U
LNPRTVT H LNM { T H S J C QIo^p EGF C c C c S&Q�CDm�[ITVPO� H Y
m H QiMK]�TVP^m�[IT H �8C PRZ cxc U c M H m c _ F CDL F [ITVP���C J"H QIP F S&Q J WDC QIo/P^]�C Q�LNPRTVT H LNM�T H S J C QIo c pgrNQ c M H S J P^]�T H W U8C QIo/PRQ
W H S&T�Q H T�� c S&s c P^W ZIM H X(QIPO_�W HnJ o H P^](M FIH T H S J C Q^o c _ H M�T�UgM�P�[IT HnJ CDLNM�_ F S&M�T H S J C Q^o c S+W H S&TVQ H T�mqC o F M;S cVc P�LjCDS&M H
_+C M F M FIH MOS&TVo H M�_2PRT J S&Q J PR� H T+SRLjL HjcVc M�PqM FIH M�T�S&Q c WDS&MOC PRQ c s�S cVHnJ PRQ/M F^HjcVH T H S J C Q^o c p

r�Q
[IT H [^TVP�L Hjc�c C QIo { _ H LjSRWDLNZdWDS&M H M FIH [�P cVc C s�W H T H S J C QIo cgH SRL F X-S&Q^��C�L F S&T�SRLNM H TfLjS&Q�MOS&X H S&Q J�J C � H T H Q(M
M�Ui[ Hjc P^]5[ F PRQIP^W PRo^CDLjSRW^S&Q J LNPRQI��Z^o^S&MOC PRQ�SRW^L F S&QIo Hjc M F S&M�LjS&Q�P8LjLNZIT { S&Q J S cVc P8LjCDS&M H S�[^TVPRs�S&s�CDWDC M�U+_+C M FqH SRL F p
� c C QIokM F^HjcVH [ITVPRs�S&s�CDWDC MOC Hjc S&Q J LNPRTV[IZ c Y*sdS cVHnJ ]�T Hn� Z H Q�LjC Hjc _ HgHj}(F S&Z c MOC � H W U�o H Q H T�S&M H S cVH M;P^]�[IT HnJ CDLNMOS&sdW H
T H S J C QIo c S&Q J LjSRWDLNZ�WDS&M H S2[�WDS&Z c C s�CDWDC M�UKm H S c ZIT H ]�PRT H SRL F o H Q H T�S&M HnJ T H S J C Q^o~o^C � H Q\S J CDLNMOC PRQ�S&TVU H QiM�T�Uxs�S cVHnJ
PRQaM FIH Q�SRC � H�� S�U Hjc m;P JRH WDpdr�QKT Hjc [�PRQ c�H M�PaS�Z c�H TVY H QiM H T HnJ T H S J C QIo { _ H LjSRWDLNZ�WDS&M H M F^H [dWDS&Z c C s�CDWDC M�U�P^] H SRL F
J CDLNMOC PRQ�S&TVU H Q(M�TVU�LNPRTVT Hjc [�PRQ J C Q^o�M�PKM FIH T H S J C QIo�S&Q J\J C c [dWDS�U:SKWDC c M;P^]�LjS&Q J C J S&M Hjc ]�PRT;M FIH Z c�H T�M�P�L F PiP cVH
]�TVP^mqp

� H CDm�[�W H m H Q(M HnJ M F^HKtvuxwzyqc U c M H m�C Q�Sz_ H sIY*s�S c�HnJ�H Q(�8C TVPRQ�m H Q(M�S&Q J PR[ H Q HnJ C M�M�P�o H Q H T�SRW�[IZ^s�WDCDLjp
E0FIHlc U c M H m�[ H T�]�PRT�mqS&QdL H _�S cgH �-SRW ZdS&M HnJ PRQ|hnS&[�S&Q Hjc�H�� TVPR��LjC H Q�LNU EIHjc M J S&MOS�S&Q J QdS&M�ZIT�SRWDW U�P8LjLNZITVT�C Q^o
m�C c T H S J C QIo J S&MOSRp�rNQ�M F^HjcVH2Hj} [ H T�CDm H Q(M c�{ _ H _ H T H S&s�W H M�P J"H m;PRQ c M�T�S&M H M F^H S&s�CDWDC M�UxP^]5PRZIT c U c M H m�M�P~T HnJ ZdL H
M F^H Q(Z�m
s H T
P^]�Z^Q c Z�LjL HjcVc ]�Z�W J CDLNMOC PRQ�S&TVU � Z H T�C Hjc Z^[/M�P\�R R¡¢_ FIH Q � Z H T�C HnJ _�C M F C Q�LNPRTVT H LNM�T H S J C QIo c p EGF C c
C c SkmqS���PRT�CDm;[ITVP�� H m H QiMxPO� H TxM F^H LNPRQi� H Q(MOC PRQ�SRW c U c M H m c p t ZITVM F^H T�m;PRT Hn{ M F TVPRZIo F S&Q�SRW U c C c P^]�o H Q H T�S&M HnJ
T H S J C QIo cVH M c _ H LNPRQ�LjW Z J"HnJ M F S&M0M FIH Q(Z�m`s H T0P^]�LjS&Q J C J S&M Hjc T H M�ZIT�Q HnJ M�PzZ cVH T � Z H T�C Hjc C c QIPRM0PO� H T�_ FIH WDmqC QIo^p
£ PRQ cVHn� Z H QiMOW UK_ H ] HjH W-M F S&M
M FIHxc U c M H m cVF PRZ�W J [^TVPO� H C M cVH WD] FIH W [�]�Z�WiM�P�W H S&TVQ H T c P^]�hiS&[�S&Q HjcVH p



CDCDC

r¤_2PRZdW J WDC X H M�P Hj} [IT HjcVc m`U c C Q�L H T H oRT�S&MOC M�Z JRH M�P � TVP^]�pd¥�PR¦jZ�mqC E S&Q�S&X>SK]�PRT;[IT�PO�8C J C QIo�m H _+C M F X HjH Q
C Q c C o F M c�{ MOCDm H W U�S J �8CDL H S&Q J S&Q Hj} L H WDW H QiM~_bPRTVX�C Q^o H Qi�8C TVPRQ�m H Q(M
M F T�PRZIo F PRZIMzm`U c MOSVU�C Q:hnS&[�S&Qdp t ZITVM FIH T�Y
m�PRT H r+_2PRZ�W J WDC X H M�P�M F S&QIX
§ cVc P8Ljp � TVP^]¨p E S&X H QIPRsIZ E PRXiZ^Q�S&o^S�]�PRTqPR� H T�C QIo©C Q c C o F MO]�Z�W
LNP^mqm H Q(M c S&Q J
oRZdC J S&Q�L H�F^H W [�C QIo/sIT�C QIokM F C c [^TVP>� H LNM�M�PaM FIH�c MOS&o H C M�C c S&MOp EGF S&QIX c SRW c PfoRPaM�PfM FIH�c U c M H mªS J mqC Q�C c M�T�S&Y
M�PRT c S&Q J PRM FIH Tqm H m
s H T c P^]�M F^HkE S&Q�S&X>S&Y E PRX(ZIQ�S&o^SkWDS&s�PRT�S&M�PRT�U
]�PRT~Q(Z�m H T�PRZ c�J C c LNZ cVc C PRQ c�{ ] HjHnJ sdSRL*X
S&Q J
F S&Q J"c Y*PRQ:S J ��CDL H p

« U�oRT H S&M Hjc MKM F S&QIX c oRP
M�P E CDm;PRM F U � SRW J _+C Q¬]�PRTl[^TVPO�8C J C QIo c C oRQ�C ��LjS&Q(M�C QI[IZIMfC Q�M FIHfH S&T�W U c MOS&o Hjc
P^]dM F C c [ITVP>� H LNM { ]�PRT cVF S&T�C QIo F C c _bPRTVXAS&Q J _+C c�J P^m­SRWDWvM F TVPRZIo F PRZIMzM F C c T HjcVH S&T�L F S&Q J ]�PRT�s H C Q^o:SgoRT H S&M
]�T�C H Q J\J Z^T�C QIo�m
U c MOS�U�C Q$hnS&[�S&Qdp;r
_bPRZ�W J SRW c P®WDC X H M�PkM F S&QIX�¯0URP u X(Z�m`ZIT�S�]�PRT c C oRQdC ��LjS&QiM F^H W [�C Q�M F^H
JRH � H W PR[�m H Q(M~P^]8M FIH�tvuxwzyqc U c M H m�S&Q Jf° C c�F C Q�S w C XiZIXRP�P^]�M FIH r�Q(M H TVQ�S&MOC PRQdSRW y M�Z J"H Q(M £ H Q(M H Tg± E r E^H L F�²
]�PRT F P c MOC QIogM FIH C QdC MOCDSRW-� H T c C PRQfP^]^M F^H�tvuzwzy�c U c M H m�p

t C Q�SRWDW U { r�_bPRZ�W J WDC X H M�P�M F S&Q^Xfm
Ul[�S&T H Q(M c ]�PRTzSRW _�S�U c s H C QIo c Z^[I[�PRTVMOC � Hn{iH � H Q�CD]I[ F U c CDLjSRWDW U cVH [�S&T�S&M HnJ
]�TVP^m¬m Hn{ S&Q J SRWDW-m`U�]�T�C H Q J"c ]�PRT FIH W [dC QIo�m H M F T�PRZIo F PRZIM¤m
U c MOS�UKC Q/hnS&[�S&Q/S&Q J ]�PRT cVF S&T�C QIog]�ZIQ^Q H T�S c [ H LNM c
P^]GWDCD] H _�C M F m H p y [ H LjCDSRW(M F S&QIX c oRP�M�P�m
U�o^C T�WD]�T�C H Q J ]�PRT c MOCDL³X�C QIol_�C M F m H�J ZIT�C QIo�M FIH�J C efLNZ�W M
MOCDm Hjc p



´ µj¶8·¹¸�º8»�¼d½5·¹¾¿º^¶¤À;Á+Â�Ãf¶�Ã(Ã(»©Ä�º^¸�Å�Æ�Ã(·¹·¹Ã(¸�»d¾¨½n·¹¾¿º^¶dÅI¸�Ç�¾¿¶8·¹Ã(¸�Ä�ÅI½5Ã ´
ÈRpDÈ y U c M H m u sv� H LNMOC � Hjc S&Q Jku ZIMOWDC Q H pzpxpzp�pzpzp�pzpxp�pzpzpzp�pzpxp�pzpzpzp�pzpxp�pzpzp�pzpzpxp È

ÈRpDÈRpDÈ � Q^XiQIP�_
Qk_bPRT J"c S&Q J ]�PRT H C oRQ�WDS&QIoRZ�S&o H W H S&TVQ�C QIo p�pzpxp�pzpzpzp�pzpxp�pzpzp�pzpzpxp È
ÈRpDÈRpDÉ Ê;CDLNMOC PRQ�S&TVU®W P(PRXiZI[
]�PRT�hiS&[�S&Q HjcVH pzpzp�pzpxp�pzpzpzp�pzpxp�pzpzpzp�pzpxp�pzpzp�pzpzpxp È

ÈRpDÉ y MOS&M H m H Q(M`P^]^[IZITV[�P cVH pxpzp�pzpzp�pzpxpzp�pzpzp�pzpxp�pzpzpzp�pzpxp�pzpzpzp�pzpxp�pzpzp�pzpzpxp Ë
ÈRpDË y U c M H m¬PRZIMOWDC Q H pzp�pzpxpzp�pzpzp�pzpxpzp�pzpzp�pzpxp�pzpzpzp�pzpxp�pzpzpzp�pzpxp�pzpzp�pzpzpxp Ì
ÈRp Ì u ZIMOWDC Q H P^]�M FIH M FIHjc C c pxpzp�pzpzp�pzpxpzp�pzpzp�pzpxp�pzpzpzp�pzpxp�pzpzpzp�pzpxp�pzpzp�pzpzpxp Ì

Í Î�ÅI½�Ï8Ð�¸�º�¼�¶d»Ñµj¶�Ä�º^¸�Ò®ÅI·O¾¨º�¶ Ó
ÉRpDÈ § c�F PRTVMxC Q(M�TVP J Z�LNMOC PRQ/M�PfhiS&[�S&Q HjcVH _`T�C MOC QIo c U c M H mÔpzpzpzp�pzpxp�pzpzpzp�pzpxp�pzpzp�pzpzpxp Õ

ÉRpDÈRpDÈ y U8WDWDS&s�S&T�C Hjc pzpxpzp�pzpzp�pzpxpzp�pzpzp�pzpxp�pzpzpzp�pzpxp�pzpzpzp�pzpxp�pzpzp�pzpzpxp Õ
ÉRpDÈRpDÉ w S&QI��C8L F S&T�SRLNM H T c p�pzpzp�pzpxpzp�pzpzp�pzpxp�pzpzpzp�pzpxp�pzpzpzp�pzpxp�pzpzp�pzpzpxp �

ÉRpDÉ £ P^mqm;PRQ:WDC Q^oRZ�C c MOCDL�[ F^H QIP^m H Q�S~oRP�� H TVQ�C QIo\LNP^m;[�PRZIQ J T H S J C Q^oa]�PRT�m�S&MOC PRQÖpxp�pzpzp�pzpzpxp  
ÉRpDÉRpDÈ y"Hn� Z H QiMOCDSRW>×0P^CDLjC QIoØpzpzp�pzpxpzp�pzpzp�pzpxp�pzpzpzp�pzpxp�pzpzpzp�pzpxp�pzpzp�pzpzpxp  
ÉRpDÉRpDÉ y PRZIQ JkÙ ZI[ F PRQ(Ukpzp�pzpzp�pzpxpzp�pzpzp�pzpxp�pzpzpzp�pzpxp�pzpzpzp�pzpxp�pzpzp�pzpzpxp  

ÉRpDË £ P^mqm;PRQ/[^TVPRs�W H m c W H S&TVQ H T c P^]dhnS&[�S&Q HjcVHzH Q�LNPRZIQ(M H T pzpzp�pzpxp�pzpzpzp�pzpxp�pzpzp�pzpzpxp Ú
ÉRp Ì £ ZITVT H Q(MOW U�S��>SRCDWDS&s�W H�J CDLNMOC PRQdS&T�C Hjc S&Q J T H S J C QIoaSRC JRHjc pzpzpzp�pzpxp�pzpzpzp�pzpxp�pzpzp�pzpzpxp Û

ÉRp Ì^pDÈ u [ H Q J P^mqSRC Q c U c M H m c p�pzpxpzp�pzpzp�pzpxp�pzpzpzp�pzpxp�pzpzpzp�pzpxp�pzpzp�pzpzpxp Û
ÉRp Ì^pDÉ y"F PRTVMOLNP^m�C QIo c P^]GLNZITVT H Q(MOW U�S��>SRCDWDS&s�W H�c U c M H m c pzpzp�pzpxp�pzpzpzp�pzpxp�pzpzp�pzpzpxp ÈRÜ

ÉRpDÕ ¯ H WDS&M HnJ ¯ HjcVH S&T�L F p�pzpxpzp�pzpzp�pzpxpzp�pzpzp�pzpxp�pzpzpzp�pzpxp�pzpzpzp�pzpxp�pzpzp�pzpzpxp ÈRÜ
ÉRpDÕRpDÈ Ý�T�S&[ F^H m H Y*M�PRY �8F PRQ H m H SRWDC oRQ�m H Q(Mxpzp�pzpxp�pzpzpzp�pzpxp�pzpzpzp�pzpxp�pzpzp�pzpzpxp ÈRÜ
ÉRpDÕRpDÉ � PRT JayRH o^m H QiMOS&MOC PRQ pzp�pzpxpzp�pzpzp�pzpxp�pzpzpzp�pzpxp�pzpzpzp�pzpxp�pzpzp�pzpzpxp ÈRÈ

Þ ß�¸�º^Òàº^¶dÃf»d¾¿½5·¹¾¿º^¶dÅI¸�ÇA·¹º®Å^¶�º�·¹Â�Ã(¸>áv·¹ÂdÃ�Ò®Ã(·¹Â�º8»dº^â¿º�Ð^Ç ´^Í
ËRpDÈ £ PRQ c M�TVZdLNMOC QIoaS&Q/rNQiM H WDWDC o H Q(M�rNQ(M H T�]�SRL H p�pzpzp�pzpxp�pzpzpzp�pzpxp�pzpzpzp�pzpxp�pzpzp�pzpzpxp ÈRÉ

ËRpDÈRpDÈ y CDm;[�W H S&[^[ITVP^SRL F p�pzpzp�pzpxpzp�pzpzp�pzpxp�pzpzpzp�pzpxp�pzpzpzp�pzpxp�pzpzp�pzpzpxp ÈRÉ
ËRpDÈRpDÉ « P J Z�WDS&T+S&[I[ITVP^SRL F pzpzp�pzpxpzp�pzpzp�pzpxp�pzpzpzp�pzpxp�pzpzpzp�pzpxp�pzpzp�pzpzpxp ÈRÉ

ËRpDÉ Ý�T�S&[ FIH m Hjã [ F PRQ H m H SRWDC oRQdm H QiMäpzpxpzp�pzpzp�pzpxp�pzpzpzp�pzpxp�pzpzpzp�pzpxp�pzpzp�pzpzpxp ÈRË
ËRpDÉRpDÈ §�WDC oRQdm H QiM+SRW oRPRT�C M F måpzp�pzpxpzp�pzpzp�pzpxp�pzpzpzp�pzpxp�pzpzpzp�pzpxp�pzpzp�pzpzpxp È&Ì

ËRpDË ¯ H S J C QIo £ S&QIPRQ�C ¦nS&MOC PRQ pzp�pzpzp�pzpxpzp�pzpzp�pzpxp�pzpzpzp�pzpxp�pzpzpzp�pzpxp�pzpzp�pzpzpxp ÈR�
ËRpDËRpDÈ £ S&QIPRQ�C ¦nS&MOC PRQØpxpzp�pzpzp�pzpxpzp�pzpzp�pzpxp�pzpzpzp�pzpxp�pzpzpzp�pzpxp�pzpzp�pzpzpxp ÈR�
ËRpDËRpDÉ � TVPRsdS&s�CDWDC M�U £ SRWDLNZ�WDS&MOC PRQ pzpxpzp�pzpzp�pzpxp�pzpzpzp�pzpxp�pzpzpzp�pzpxp�pzpzp�pzpzpxp ÈRÚ

ËRp Ì ¯ H S J C QIo�Ý H Q H T�S&MOC PRQ�S&Q J/y LNPRT�C Q^o pxpzp�pzpzp�pzpxp�pzpzpzp�pzpxp�pzpzpzp�pzpxp�pzpzp�pzpzpxp ÈRÛ
ËRp Ì^pDÈ y M�T�C QIo yRH o^m H QiMOS&MOC PRQåpzp�pzpxpzp�pzpzp�pzpxp�pzpzpzp�pzpxp�pzpzpzp�pzpxp�pzpzp�pzpzpxp ÈRÛ
ËRp Ì^pDÉ §�W M H T�Q�S&MOC PRQ c pzpxpzp�pzpzp�pzpxpzp�pzpzp�pzpxp�pzpzpzp�pzpxp�pzpzpzp�pzpxp�pzpzp�pzpzpxp ÉRÈ
ËRp Ì^pDË y LNPRT�C QIog[^TVP�L HnJ ZIT H pzpzp�pzpxpzp�pzpzp�pzpxp�pzpzpzp�pzpxp�pzpzpzp�pzpxp�pzpzp�pzpzpxp ÉRÈ
ËRp Ì^p Ì t SRCDW ZIT H M�Pqo H Q H T�S&M H M FIH LNPRTVT H LNM`T H S J C QIoæpxp�pzpzpzp�pzpxp�pzpzpzp�pzpxp�pzpzp�pzpzpxp É&Ì

ËRpDÕ ¯ H mqS&TVX c PRQ/[^T H [ITVP8L HjcVc C QIoçpzpzp�pzpxpzp�pzpzp�pzpxp�pzpzpzp�pzpxp�pzpzpzp�pzpxp�pzpzp�pzpzpxp É&Ì

C �
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î ïk¾¿½5·¹¾¿º^¶dÅI¸�Ç�µj¶8·¹Ãi¸�Ä�Å^½5Ã ÍRÓ
Ì^pDÈ r7m;[dW H m H QiMOS&MOC PRQfPO� H TV�8C H _ pzpzp�pzpxpzp�pzpzp�pzpxp�pzpzpzp�pzpxp�pzpzpzp�pzpxp�pzpzp�pzpzpxp ÉRÕ
Ì^pDÉ y"H S&T�L F ]�SRLjCDWDC M�U$pzpzp�pzpxpzp�pzpzp�pzpxpzp�pzpzp�pzpxp�pzpzpzp�pzpxp�pzpzpzp�pzpxp�pzpzp�pzpzpxp ÉR�
Ì^pDË Ù8} SRm;[�W H�cVH S&T�L FIHjc p�pzpxpzp�pzpzp�pzpxpzp�pzpzp�pzpxp�pzpzpzp�pzpxp�pzpzpzp�pzpxp�pzpzp�pzpzpxp ÉRÚ

Ó ð;ñ(Å^â¨¼dÅI·¹¾¿º�¶ Þ^ò
ÕRpDÈ � S c�H WDC Q H�y U c M H m¬pzp�pzpxpzp�pzpzp�pzpxpzp�pzpzp�pzpxp�pzpzpzp�pzpxp�pzpzpzp�pzpxp�pzpzp�pzpzpxp ËRÜ
ÕRpDÉ Ê~S&MOS cVH M c pzp�pzpzp�pzpxpzp�pzpzp�pzpxpzp�pzpzp�pzpxp�pzpzpzp�pzpxp�pzpzpzp�pzpxp�pzpzp�pzpzpxp ËRÈ

ÕRpDÉRpDÈ hnS&[�S&Q HjcVH�� TVPR�dLjC H Q�LNU EIHjc M J S&MOSópzpzp�pzpxp�pzpzpzp�pzpxp�pzpzpzp�pzpxp�pzpzp�pzpzpxp ËRÈ
ÕRpDÉRpDÉ ôbõ¹ö5õ5÷�ø � H s c C M HKJ S&MOS�pzp�pzpxpzp�pzpzp�pzpxp�pzpzpzp�pzpxp�pzpzpzp�pzpxp�pzpzp�pzpzpxp ËRÉ

ÕRpDË £ P^m;[�S&T�C c PRQ/_�C M F SqLNPRQ(� H Q(MOC PRQ�SRW c U c M H m pzp�pzpxp�pzpzpzp�pzpxp�pzpzpzp�pzpxp�pzpzp�pzpzpxp ËRÉ
ÕRpDËRpDÈ � U � Z H TVU�LNP^m;[�S&T�C c PRQ�pzp�pzpxpzp�pzpzp�pzpxp�pzpzpzp�pzpxp�pzpzpzp�pzpxp�pzpzp�pzpzpxp ËRÉ
ÕRpDËRpDÉ ¯ H mqSRC QdC QIo � T�PRs�W H m c pzp�pzpxpzp�pzpzp�pzpxp�pzpzpzp�pzpxp�pzpzpzp�pzpxp�pzpzp�pzpzpxp ËRÕ
ÕRpDËRpDË ¯ H WDS&MOC � H T�S&QIX\LNP^m;[�S&T�C c PRQ pxpzp�pzpzp�pzpxp�pzpzpzp�pzpxp�pzpzpzp�pzpxp�pzpzp�pzpzpxp ËR�

ÕRp Ì ¯ H S J C QIo cVH M�S&Q�SRW U c C c pxpzp�pzpzp�pzpxpzp�pzpzp�pzpxp�pzpzpzp�pzpxp�pzpzpzp�pzpxp�pzpzp�pzpzpxp ËR 
ÕRp Ì^pDÈ Ê;C c M�T�C sIZIMOC PRQaP^]^T Hjc Z�W M c T H M�Z^TVQ HnJ [ H T � Z H TVUùpzpzpzp�pzpxp�pzpzpzp�pzpxp�pzpzp�pzpzpxp ËR 
ÕRp Ì^pDÉ Ê;C c M�T�C sIZIMOC PRQaP^]^T Hjc Z�W M c T H M�Z^TVQ HnJkJ"H [ H Q J C Q^o+PRQ � Z H T�U\W H QIoRM F p�pzpxp�pzpzp�pzpzpxp Ì^Ü

ÕRpDÕ Ê~C c LNZ cVc C PRQ¬pzp�pzpzp�pzpxpzp�pzpzp�pzpxpzp�pzpzp�pzpxp�pzpzpzp�pzpxp�pzpzpzp�pzpxp�pzpzp�pzpzpxp Ì^Ü

ú û;º^¶d½5â¿¼dü¹¾¿º^¶dü�ÅI¶d»©ß�¼�·O¼�¸�Ãaý¬º^¸�Ï îdÍ
�RpDÈ £ PRQ�LjW Z c C PRQ c p�pzpzp�pzpxpzp�pzpzp�pzpxpzp�pzpzp�pzpxp�pzpzpzp�pzpxp�pzpzpzp�pzpxp�pzpzp�pzpzpxp Ì^É
�RpDÉ t ZIM�ZIT H � PRT�X pzpzp�pzpxpzp�pzpzp�pzpxpzp�pzpzp�pzpxp�pzpzpzp�pzpxp�pzpzpzp�pzpxp�pzpzp�pzpzpxp Ì^É



ÈRpDÈ y SRm;[�W H [�S&o H ]�TVP^m EGFIH�w S&QI��C8Ê;CDLNMOC PRQ�S&TVUþpzp�pzpxp�pzpzpzp�pzpxp�pzpzpzp�pzpxp�pzpzp�pzpzpxp É
ÉRpDÈ � S c CDL F C T�S&o^S&Q�S cVH M2_�C M F M FIH LNPRTVT Hjc [�PRQ J C QIo�TVP^mqS&Q�C ¦nS&MOC PRQ�S&Q J r � §ÑsITVP^S J [ F PRQ H m�CDLGM�T�S&QIY

c LNT�C [IMOC PRQ/o^C � H Q�C Q:ÿqÿ�pxpzp�pzpzp�pzpxpzp�pzpzp�pzpxp�pzpzpzp�pzpxp�pzpzpzp�pzpxp�pzpzp�pzpzpxp �
ËRpDÈ « P J Z�WDS&T c M�TVZ�LNM�ZIT H P^] tvuzwxy�c U c M H mqp Ù SRL F m;P J Z�W H C c CDm;[�W H m H Q(M HnJ S&Q J M Hjc M HnJ C Q J"H [ H QIY

J"H QiMOW UØp�pxpzp�pzpzp�pzpxpzp�pzpzp�pzpxpzp�pzpzp�pzpxp�pzpzpzp�pzpxp�pzpzpzp�pzpxp�pzpzp�pzpzpxp ÈRË
ËRpDÉ §�WDW�[�P cVc C s�W H SRWDC oRQ�m H Q(M c ]�PRT���� �������
	�õnø��&S&QIQIPRZIQdL H m H QiM�
Rp y"H o^m H QiMkmqS&TVX H T c S&T H SRW Y

W PO_ HnJ PRQ�W UKs H M�_ HjH Qa_ F P^W HzF C T�S&o^S&Q�SgL F S&T�SRLNM H T c pxp�pzpzpzp�pzpxp�pzpzpzp�pzpxp�pzpzp�pzpzpxp È&Ì
ËRpDË £ S&QIPRQ�C ¦nS&MOC PRQ��IPO_�L F S&T�M�pzp�pzpzp�pzpxpzp�pzpzp�pzpxp�pzpzpzp�pzpxp�pzpzpzp�pzpxp�pzpzp�pzpzpxp ÈR 
ËRp Ì t ZIQ�LNMOC PRQ�� Ã(Ð^Ò:Ãi¶8·��lÃ(ÅI»d¾¨¶dÐ p E0FIHft ZIQdLNMOC PRQ
Z cVHnJ C Q
o H Q H T�S&MOC QIofM FIH�Hj}(F S&Z c MOC � H WDC c M�P^]

T H S J C QIo c ]�PRT�S c�H o^m H QiM pzp�pzpzp�pzpxpzp�pzpzp�pzpxp�pzpzpzp�pzpxp�pzpzpzp�pzpxp�pzpzp�pzpzpxp ÉRÈ
ËRpDÕ t ZIQ�LNMOC PRQ ý º�¸�»���ÃiÅI»d¾¿¶�Ð p EGF^H�c CDm;[�WDC � HnJ T H LNZIT c C � H � H T c C PRQ|P^]`M FIH ]�ZIQ�LNMOC PRQ|Z cVHnJ C Q

o H Q H T�S&MOC QIo\S cVH M
P^]�Q H _ T H S J C QIo c ]�PRT�S J CDLNMOC PRQ�S&T�U H Q(M�TVU­p�pzpxp�pzpzpzp�pzpxp�pzpzp�pzpzpxp ÉRÉ
ËRpD� Ù8} SRm;[�W Hjc P^] Hj} M�T�SRLNM HnJ T H S J C QIo c ]�PRT��ªS&Q J �ªS&Q J o H Q H T�S&M HnJ T H S J C Q^o c ]�PRT����
p�¯ H S J C QIo c

S&T H PRT J"H T HnJ C Q J"Hjc L H Q J C QIoxPRT J"H T2P^]>M FIH C T2T Hjc [ H LNMOC � H [^TVPRs�S&s�CDWDC MOC Hjc p¤ÉRÛ`PRZIMbP^]8 RÉ
o H Q H T�S&M HnJ
T H S J C QIo c S&T HzcVF P�_
Q�pzpxpzp�pzpzp�pzpxpzp�pzpzp�pzpxp�pzpzpzp�pzpxp�pzpzpzp�pzpxp�pzpzp�pzpzpxp ÉRË

Ì^pDÈ u � H T�SRWDW y U c M H m¬§~T�L F C M H LNM�ZIT H pzp�pzpxpzp�pzpzp�pzpxp�pzpzpzp�pzpxp�pzpzpzp�pzpxp�pzpzp�pzpzpxp ÉR�
Ì^pDÉ Ù8} SRm;[�W H P^] c U c M H m J C c [dWDS�Unp`¯ Hjc Z�W M c P^] cVH S&T�L F ]�PRT������������¹õ5ø
pxp�pzpzpzp�pzpxp�pzpzp�pzpzpxp ÉR 
Ì^pDË y U c M H m J C c [�WDSVU�SR]�M H T�M FIH M�T�S&Q c WDS&MOC PRQ�WDC QIX�]�PRT �"!óC c LjWDCDL*X HnJ pxp�pzpzpzp�pzpxp�pzpzp�pzpzpxp ÉR 
ÕRpDÈ Ê~C c M�T�C sIZIMOC PRQfP^]IT Hjc Z�W M c T H M�ZIT�Q HnJ [ H T
T H S J C QIoa]�PRT�� � C#
�m�P J"H W(sdS cVHnJ�cVH M®pzpxp�pzpzp�pzpzpxp ËR 
ÕRpDÉ Ê~C c M�T�C sIZIMOC PRQfP^]IT Hjc Z�W M c T H M�ZIT�Q HnJ [ H T
T H S J C QIoa]�PRT�� w S$
lm;P J"H W(s�S cVHnJ�c�H M pxp�pzpzp�pzpzpxp ËRÚ
ÕRpDË Ê~C c M�T�C sIZIMOC PRQfP^]IT Hjc Z�W M c ]�PRT J C � H T H QiM � Z H T�U c M�T�C QIoaW H QIoRM FIc ]�PRT�� � C#
lm;P JRH W(s�S cVHnJ�cVH Mþpzpxp ËRÚ
ÕRp Ì Ê~C c M�T�C sIZIMOC PRQfP^]IT Hjc Z�W M c ]�PRT J C � H T H QiM � Z H T�U c M�T�C QIoaW H QIoRM FIc ]�PRT�� w S$
qm;P J"H W-s�S cVHnJgcVH M�pzpxp ËRÛ
ÕRpDÕ Ê~C T H LNM;LNP^m;[dS&T�C c PRQKP^](QiZdm
s H T�P^](T Hjc Z�W M c T H M�ZITVQ HnJ [ H T � Z H TVU/W H QIoRM F ]�PRTbM�_bP cVH o^m H Q(MOS&MOC PRQ

m;P JRH W c p�pxpzp�pzpzp�pzpxpzp�pzpzp�pzpxpzp�pzpzp�pzpxp�pzpzpzp�pzpxp�pzpzpzp�pzpxp�pzpzp�pzpzpxp ËRÛ
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Ì^pDÈ ¯ Hjc Z�W M c P^] c�H S&T�L F ]�PRT����������%�¹õnøqp�pzpxpzp�pzpzp�pzpxp�pzpzpzp�pzpxp�pzpzpzp�pzpxp�pzpzp�pzpzpxp ÉRÚ
Ì^pDÉ ¯ Hjc Z�W M c P^] c�H S&T�L F ]�PRT��*õnø&�Oõ5øip t C T c M+ÉRÜ;PRZIM
P^]dËR �LjS&Q J C J S&M Hjc S&T H�c�F PO_
Qdp�pzpxp�pzpzp�pzpzpxp ÉRÚ
Ì^pDË ¯ Hjc Z�W M c P^] c�H S&T�L F ]�PRT�'(	"õ5ø-÷Oõ5øipkp�pzpxpzp�pzpzp�pzpxp�pzpzpzp�pzpxp�pzpzpzp�pzpxp�pzpzp�pzpzpxp ÉRÛ
ÕRpDÈ � S c CDL¤sIT H S&X J P�_
QkP^] J C � H T H QiM J S&MOS cVH M c pzpzp�pzpxp�pzpzpzp�pzpxp�pzpzpzp�pzpxp�pzpzp�pzpzpxp ËRÉ
ÕRpDÉ � S c CDL¤sIT H S&X J P�_
QkP^] J C � H T H QiM c�H M c P^]^T H S J C QIo c pzpxp�pzpzpzp�pzpxp�pzpzpzp�pzpxp�pzpzp�pzpzpxp ËRË
ÕRpDË ¯ Hjc Z�W M c ]�PRT*) H � H W�É;_bPRT J"c pzpzp�pzpxpzp�pzpzp�pzpxp�pzpzpzp�pzpxp�pzpzpzp�pzpxp�pzpzp�pzpzpxp ËRË
ÕRp Ì ¯ Hjc Z�W M c ]�PRT*) H � H W�È;_bPRT J"c pzpzp�pzpxpzp�pzpzp�pzpxp�pzpzpzp�pzpxp�pzpzpzp�pzpxp�pzpzp�pzpzpxp Ë&Ì
ÕRpDÕ ¯ Hjc Z�W M c ]�PRT�+�õ¹ö5õ5÷�ø�_bPRT J"c p�pzpzp�pzpxpzp�pzpzp�pzpxp�pzpzpzp�pzpxp�pzpzpzp�pzpxp�pzpzp�pzpzpxp Ë&Ì
ÕRpD� ,�Z H TVUlT Hjc Z�W M c ]�PRT
T H S J C QIo c
cVH M c o H Q H T�S&M HnJ _�C M F QIPqM F T HjcVF P^W J S&[I[dWDC HnJ pzpxp�pzpzp�pzpzpxp ËRÕ
ÕRpD  ¯ H WDS&MOC � H T�S&QIX�LNP^m;[�S&T�C c PRQaP^] H T�TVPRQ H PRZ c � c p¤LNPRTVT H LNM`T H S J C Q^o c ]�PRT�) H � H W�É�_2PRT JRc p�pzpzpxp ËR�
ÕRpDÚ ¯ H WDS&MOC � H T�S&QIX�LNP^m;[�S&T�C c PRQaP^] H T�TVPRQ H PRZ c � c p¤LNPRTVT H LNM`T H S J C Q^o c ]�PRT�) H � H W�È�_2PRT JRc p�pzpzpxp ËR�
ÕRpDÛ ¯ H WDS&MOC � H T�S&QIX�LNP^m;[�S&T�C c PRQaP^] H T�TVPRQ H PRZ c � c p¤LNPRTVT H LNM`T H S J C Q^o c ]�PRT-+Oõ¹ö5õn÷Oø�_bPRT J"c pzp�pzpzpxp ËR�
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r�Q�PRT J"H T�M�P:mqS&X H M F^H LNPRQiM H Q(MxP^]�M F C c M FIHjc C c m;PRT H SRLjL HjcVc C s�W H M�P/T H S JRH T c QIPRM�[IT�PR��LjC H QiM�C Q�hnS&[�S&Q Hjc�H
_ H o^C � H M�T�S&Q c LNT�C [IMOC PRQ c Z c C Q^olM FIH ¥ H [IsIZITVQ c U c M H mqp EGF C c M�T�S&Q c LNT�C [IMOC PRQ c U c M H m _�S cqJ"Hjc C oRQ HnJ M�PKT HjcVH m�Y
sdW HaÙ QIo^WDC cVF [ITVPRQ(ZIQ�LjCDS&MOC PRQ©S&Q J S cxc Z�L F�c�F PRZ�W J s H�H S c C H TxM�P/Z^Q J"H T c MOS&Q J M F S&Q�M FIHaw ZIQIT H C Y cVF C X8C c U c M H m
_ F CDL F LjW P cVH W U:LNPRT�T Hjc [�PRQ J"c M�P\hiS&[�S&Q HjcVH+c U8WDWDS&s�S&T�C Hjc p � H PRQdW U J"H �8CDS&M H ]�TVP^m¢M FIH ¥ H [IsIZ^TVQ c U c M H m�C QfPRZ^T
M�T�S&Q c LNT�C [IMOC PRQ$P^]`W PRQIo��RP�_ H W c p�ÝzC � H QæS�_bPRT J LNPRQ(MOSRC Q�C QIo$S�W PRQIo\�RP�_ H W�_ H M�T�S&Q c LNT�C s H�H SRL F X>S&Q�S\L F S&TVY
SRLNM H T J C T H LNMOW UAT H o^S&T J W HjcVc P^]b[ F PRQ H mqCDLqT H SRWDC ¦nS&MOC PRQ�p t PRT Hj} SRm;[�W Hn{ Z c C QIo®M F C c LNPRQ(� H QiMOC PRQ {GFHFJILKNM
� Hj} S&oRo H T�S&M HnJ 
KC c M�T�S&Q c LNT�C s HnJ S c õOõO+�	"õ5ø:S&Q J QIPRM+S c õ¹õO+P	"õ¹õ"p

� TVP^S J [ F PRQ H mqCDLbM�T�S&Q c LNT�C [IMOC PRQ c S&T H o^C � H Q�C Q/M F^H r�Q(M H TVQ�S&MOC PRQ�SRW �8F PRQ H MOCDL�§�W [ F S&s H Mx±¨r � § ² p
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dfegdhegd iNjlk�jlmCnoj_npmhq�r]sotujlr_v�mfq�w4xgyhj_z{t
jlyh|]tuyhwHz{w4tuq�j]xgjly
) H S&TVQ�C QIo�SK]�PRT H C oRQ$WDS&QIoRZ�S&o H C c S�MOCDm H LNPRQ c ZdmqC QIo�S&Q J [�SRC Q c MOS&X8C QIoK[ITVP8L HjcVc pg¥�PO_ H � H T { C Q�M�P J SVU�� c�F C o F
[dSRL HnJ S&Q JzF C o F W UfmqC }(HnJ�c P�LjC H M�U\W H S&T�Q�C QIokS&Q J XiQIP�_�C QIokS�]�PRT H C oRQ�WDS&QIoRZdS&o H�F S c s H LNP^m H S�Q H L HjcVc C M�Unp E0FIH
[^TVP�L Hjc�c P^]~SRL � Z�C c C MOC PRQ©P^];S�WDS&QIoRZdS&o Hn{ s�PRM F Q�S&MOC � H S&Q J�cVH LNPRQ JI{�F S c T H L H C � HnJ S�W PRM�P^]~S&M�M H Q(MOC PRQÑs�PRM F
C Q|WDC Q^oRZ�C c MOCDLkS&Q JfHnJ Z�LjS&MOC PRQdSRW¤LjC T�LjW Hjc ± � C Q^X H TaÈRÛRÛRÕ$} ° )Ir�ÈRÛRÚ&Ì^S ² p � F CDW H M FIH T H S&T H W PRMgP^]`S c [ H LNM c P^]�S
WDS&Q^oRZ�S&o H M F S&M�Q HjHnJ M�Pfs H mqS c M H T HnJ PRQ
M FIH T�P^S J M�P�[ITVPR��LjC H QdLNU { Z^QIXiQ^PO_
Q:_2PRT JRc S&T H P^]�M H QÖLjC M HnJ S c S
m�S���PRT�s�PRM�MOW H Q H L*X®]�PRT�]�PRT H C oRQ
W H S&TVQ H T c P^]GS&QiU�WDS&QIoRZ�S&o H ±�Ý�TVP(PRM�ÉRÜRÜRÜ ² p

§ WDS&TVo H QiZdm
s H T`P^]�_bPRT J"c M F S&M~Q HjHnJ M�P�s H SRL � Z�C T HnJ [IT HjcVH QiM c Sx[ITVPRs�W H m�C Q�C M c�H WD]�S&Q J M FIH m�S&T Hxc C ¦ H
P^]�M F^H MOS c X c LjS&T Hjc PR�$mqS&Q(U®W H S&TVQ H T c C QaM FIH�H S&T�W U c MOS&o Hjc P^]GWDS&QIoRZ�S&o H W H S&TVQ�C QIo^p Ù2J Z�LjS&M�PRT c�F S�� H M�T�C HnJ M�P
SRWDW H �8CDS&M H M F C c [ITVPRs�W H m s(U c�HjH X�C QIogs H M�M H T¤_�S�U c M�PaW H S&TVQ®S&Q J T H m H m`s H T¤Q H _Ö_2PRT JRc ±&)�S&Z�] H TxS&Q J ¥�Z�W c MOC �¨Q
ÉRÜRÜRÈ ² p ¥�PO_ H � H T { T�S&M F^H T�M F S&Q©_2PRT J W H S&TVQ�C QIo { P^]2oRT H S&M H T�C QiM H T Hjc M�M�P®Z c C c M FIH [ITVPRs�W H m�P^] J CDLNMOC PRQdS&TVU
W P(PRX(ZI[�p�Ê2Z H M�P�WDSRL³X�P^]
Sa]¨S c MkS&Q JkH S c U�_;SVU�P^]¤W P(PRX�C QIo�ZIQIX(QIP�_
Q�_bPRT J"c ZI[�C QÖS J CDLNMOC PRQdS&TVU { W H S&TVQ H T c
Hj} [ H T�C H Q�L HkF C o F MOCDm H P�� H T FIH S J S&Q J ]�TVZ c M�T�S&MOC PRQ CDm;[ HnJ C QIo�M FIH W H S&TVQ�C QIo�[IT�P�L HjcVc ±�¥�Z�m`s�W H ÉRÜRÜRÈ ² p E0FIH
[^TVPRs�W H m P^] J CDLNMOC PRQ�S&TVU©W P(PRX(ZI[ÑC c [�S&TVMOCDLNZdWDS&T�W U H �8C J"H QiMk]�PRT�QIPRQ^Y�SRW [ F S&s H MOCDL�WDS&QIoRZdS&o Hjcgc Z�L F S c hnS&[�S&Q Hjc�H
_ FIH T H M FIH LNP^m�[�W Hj} _
T�C MOC QIo c U c M H m [�P c�Hjc S&Q:S JIJ C MOC PRQdSRW J C efLNZ�W M�U�C Q:]�T�PRQiM
P^]^M FIH W H S&T�Q H T�p

dfegdhe�~ �Nxg����xgmfj]tuq���z{m�mfk�|l�_v�mhq���tu�]tuj]wVs�w
hiS&[�S&Q HjcVH
J CDLNMOC PRQ�S&T�C Hjc S&T H Z c Z�SRWDW UÖC Q J"Hj}(HnJ PRQAM FIH [ F PRQ H mqCDL+T H SRWDC ¦nS&MOC PRQ�P^]2_2PRT J"c p y Z�L F|J CDLNMOC PRQ�S&T�C Hjc
S&T H XiQ^PO_
Q©S c X-S&QdS J CDLNMOC PRQ�S&T�C Hjc p EGFIH [ F PRQ H mqCDL~PRT J"H T�C QIo®LNPRQi� H Q(MOC PRQ mqS&X Hjc C M H S c U\M�P:W PiPRX\ZI[®_2PRT JRc
PRQdL H M F^H T H S J C QIokC c XiQIP�_
Q�p�¥�PO_ H � H T { C Q�mqS&Q(U�LjS cVHjc C MzC c QIPRM c M�T�SRC o F M�Y�]�PRT�_;S&T J M�P Hj} M�T�SRLNM¤M FIH [ F PRQ H m�CDL
C Qd]�PRT�m�S&MOC PRQAo^C � H Q$M FIH oRT�S&[ FIH mqCDL+[IT HjcVH QiMOS&MOC PRQ©P^]0M FIH _bPRT J S c [IT HjcVH Q(M/C QAMOS&TVo H MqM Hj} MOp EGFIH [ITVPRsdW H m
C c m;P c MOW U J Z H M�P:M FIH ]¨SRLNM�M F S&MfhiS&[�S&Q HjcVH _
T�C MOC QIo c U c M H m C Q�LjW Z J"Hjc S�WDS&TVo H Q(Z�m`s H T�±�È { Û&Ì^Õ/[IT Hjc LNT�C s HnJ
s(U\M FIH oRP�� H TVQ�m H Q(M�]�PRT J SRCDW U�Z cVHn{ S&Q J ZI[�M�P�Ë { ÜRÜRÜfS&[I[ H S&T�C Q^o®C Q®Q H _ c [�S&[ H T c S&Q J ]�PRT�mqSRW8[IZIs�WDCDLjS&MOC PRQ c
± ° )>r�ÈRÛRÚR� ²�² P^]�÷����(�O��L F S&T�SRLNM H T c ±�C JRH PRoRT�SRm c�² _ F P c�H [ F PRQ H m H T H SRWDC ¦nS&MOC PRQ LjS&QIQIPRM+s HlH S c CDW U�C JRH QiMOC � HnJ p
Ý H Q H T�SRWDW U {(H SRL F L F S&T�SRLNM H T�� c T H S J C Q^oxQ HjHnJ"c M�Pxs H W H S&TVQ HnJ C Q J C ��C J ZdSRWDW U+s H ]�PRT H S
_2PRT J LjS&Q�s H W PiPRX HnJ ZI[fC Q
M F^H�J CDLNMOC PRQ�S&TVUnp t PRT Hj} SRm;[�W Hn{ M�P�W PiPRX�ZI[��N���A�P�:� ����M�T�S&Q c C MOC PRQ0
¤M FIH Z cVH T�m`Z c M0X(QIPO_AM F S&M�� S&Q J � MOS&X H
PRQ\T H S J C QIo c �A���aS&Q J � { T Hjc [ H LNMOC � H W Unp EGF C QIo c S&T H�H � H Q$m;PRT H LNP^m;[dWDCDLjS&M HnJ S c L F S&T�SRLNM H T c ]�T Hn� Z H Q(MOW U F S�� H
c�H � H T�SRW�±�LNP^mqm;PRQ�W U ² ZIQIT H WDS&M HnJ T H S J C QIo c _ F CDL F S&[I[ H S&T J"H [ H Q J C QIozPRQ�M FIH LNPRQ(M Hj} Mx± H p o^p0T H S J C QIo c �A�P��S&Q J
ø�����ø�'&ø�P^]]� { �2S&Q J ø�����ø�'&ø�P^]]� ² mqS&X8C QIo:C M J C efLNZ�W M�M�P/[�P c M�ZdWDS&M H S/LNPRTVT H LNMxT H S J C QIokP^]�M FIH _bPRT JKH � H Q
C Q�SqLjS cVH _ FIH Q c P^m H T H S J C QIo�P^]^M F^HzH SRL F L F S&T�SRLNM H TgC Q
S�_bPRT J C c X(QIP�_�p £ PRQ cVHn� Z H QiMOW U {�J C T H LNM�W P(PRXiZ^[aP^]
_bPRT J"c LNPRQ(MOSRC Q�C QIokX>S&QI��C�L F S&T�SRLNM H T c C QASxX-S&Q�S J CDLNMOC PRQ�S&T�U
CD]�P^]�M H Q$C Q c ZIe�LjC H QiMOp � FIH Q J C T H LNMqW PiPRX(ZI[A]�SRCDW c

È
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t C oRZIT H ÈRpDÈ$£ y SRm;[�W H [�S&o H ]�T�P^m EGFIH�w S&QI��C8Ê;CDLNMOC PRQ�S&TVU

_bPRT J"c Q HjHnJ M�P�s H W P(PRX HnJ ZI[kZ c C QIoaS J C � H T H Q(MxS&[I[ITVP^SRL F p
EGFIH T H mqSRC Q JRH T�P^]�hnS&[�S&Q Hjc�H�J CDLNMOC PRQ�S&T�C Hjc C c PRT J"H T HnJ PRQ�X>S&QI��C2L F S&T�SRLNM H T cqH m�[�W POU8C QIo$S�LNP^m;[�WDCDLjS&M HnJ

c U c M H m|P^]f¤Oø��c�5ø�PRTbX-S&QI��C"T�S J CDLjSRW c S&Q J Q(Z�m
s H T�P^] c M�TVPRX H LNPRZ^QiM c ]�PRT�LjWDS cVc C �dLjS&MOC PRQ�p EGFIHjc�H+J CDLNMOC PRQ�S&T�C Hjc S&T H
Z c Z�SRWDW U�T H ] H T�T HnJ M�P:S c X>S&QI��C J CDLNMOC PRQ�S&T�C Hjc p t C oRZIT H ÈRpDÈqo^C � Hjc S c SRm�[�W H [�S&o H ]�TVP^m EGF^Haw S&QI��CdÊ;CDLNMOC PRQ�S&T�U
± y [�S F Q�S&Q J ¥~S J SRmqC M�¦jX(U�ÈRÛRÛR� ²¦¥ p�rNQ�LjS cVHjc _ FIH T H M FIH LNPRT�T H LNM2T H S J C QIokC c QIPRM J C T H LNMOW U�S��>SRCDWDS&s�W Hn{ ZIQIX(QIP�_
Q
_bPRT J C c W PiPRX HnJ ZI[:C Q/M F^H ]�P^WDW P�_�C QIo�m�S&QIQ H TP£

ÈRp§)>P(PRXgZI[�M FIH �^T c M~L F S&T�SRLNM H T¤P^]-M F^H _bPRT J C Q\S`X-S&Q^��C J CDLNMOC PRQ�S&TVUqs(UqZ c C QIozM FIH T�S J CDLjSRWnPRT c M�TVPRX H LNPRZIQiM
M�P��IQ J M F^H L F S&T�SRLNM H T�p � c C QIo�PRZIT Hj} SRm;[�W H ]�TVP^m�S&s�PO� Hn{ PRQ H _2PRZdW J W P(PRX/ZI[¨� H C M FIH T;siUkZ c C QIo�C M c
T�S J CDLjSRW�©�PRT�C M c�c M�TVPRX H LNPRZ^QiM�ÈRÕ

ÉRp y"H S&T�L F M F TVPRZ^o F M FIH C Q JRHj} P^]dLNP^mqm;PRQf_2PRT JRc C Q�LjW Z J C Q^ogM F C c L F S&T�SRLNM H T�]�PRT
M FIH MOS&T�o H M`_bPRT J
ËRp�rj]8M FIH _bPRT J C c QIPRM�WDC c M HnJ C Q®M FIH C Q J"Hj}8{ T H [ H S&M c M H [ c È/S&Q J É/]�PRT H SRL F S JIJ C MOC PRQdSRW�X-S&Q^��C�L F S&T�SRLNM H T
[IT Hjc�H QiMxC Q/M F^H _2PRT J ±�CDp H p`W P(PRXKZI[��ªs(U�C M c T�S J CDLjSRW:ªªPRT c M�TVPRX H LNPRZIQ(M�ÈRÈ ²

«%¬�­g®2¯�°²±4¯�­g³(±V´A­{µ�±�¶>·¹¸�º(®�»O¼�¼c½
¾À¿�¿¦Á�Á(Á
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Ì^p�rj]>M FIH _bPRT J LjS&QIQ^PRM
s H ]�PRZIQ J M F TVPRZIo F S&Q(UlP^]�M FIH C Q J CDL Hjc�{ [�P c M�Z�WDS&M H S�T H S J C QIoa]�PRT
M FIH _ F P^W H _2PRT J
s�S cVHnJ PRQaC Q J C ��C J ZdSRWiL F S&T�SRLNM H T�T H S J C QIo c ± H p o^p��A�P�:� �ÜÛÀ����ÝPÞ ² S&Q J~cVH S&T�L F ]�PRTGM F C c T H S J C QIoqC QkS J CDLNMOC PRQdS&TVU
C Q J"Hj}(HnJ PRQ/[ F PRQ H mqCDLbT H SRWDC ¦nS&MOC PRQ\P^]^M FIH _bPRT J

t TVP^mªM FIH S&s�P�� HAJ"Hjc LNT�C [IMOC PRQ C M cVF PRZ�W J QIPRM�s HfF S&T J M�PÑCDm�S&o^C Q H M F S&MlM F C c [IT�P�L HjcVc C cKF C o F W U�MOCDm H
LNPRQ c Z�mqC QIoAS&Q J M�TVPRZ^s�W Hjc P^m H ]�PRTaS�W H S&T�Q H T�p E P$mqS&X H M F C QIo c _bPRT cVHn{ M FIH X-S&QI��C�T�S J CDLjSRW�S&Q J Q(Z�m
s H T�P^]
c M�TVPRX Hjczc U c M H mþW H SV� Hjc SKW PRM�P^]8TVP(P^mó]�PRT�Z cVH T H TVTVPRT c S c C M�C c ]�T Hn� Z H Q(MOW U F S&T J M�Pk[�C Q^[�P^C Q(M~M FIH T�S J CDLjSRW�P^]
M F^H L F S&T�SRLNM H T¤PRT�LNPRTVT H LNMOW U�LNPRZ^QiMbM FIH QiZ�m`s H T�P^] c M�T�PRX HjcAß p t PRT Hj} SRm�[�W Hn{ � SRW c PKLNPRQ(MOSRC Q c T�S J CDLjSRW c6à S&Q J
á { _ FIH T H S c � SRW c P�LNPRQ(MOSRC Q c SqT�S J CDLjSRW�â [�PRM H QiMOCDSRWDW UÑmqS&X�C Q^o�C M J C efLNZ�W M+M�P cVH W H LNM�M FIH [^TVPR[ H TxT�S J CDLjSRW
P^]�M FIH L F S&T�SRLNM H TfC Q � Z Hjc MOC PRQ�p u Q�M FIH PRM FIH T F S&Q JI{ s�PRM F L F S&T�SRLNM H T cäã S&Q Jæå LNPRQ c C c M+P^]�PRQ HKc M�TVPRX Hn{
_ F CDW H M F C c C c Q^PRM�CDmqm HnJ CDS&M H W U�PRsi�8C PRZ c p y ZdL F LNPRQ�]�Z c C PRQlT Hjc Z�W M c C Q�]�ZITVM F^H T�sIZIT JRH Q�C QIo;M FIH W P(PRX(ZI[�MOS c X8pdrNQ
c P^m H LjS cVHjc W Hj} CDLNPRoRT�S&[ F^H T c`F SV� H M�T�C HnJ M�P Hj} [ HnJ C M H M FIH [^TVP�L Hjc�c siU J"H �8C c C QIoaS JIJ C MOC PRQdSRWv]�PRT�m c P^]�C Q J"Hj} C Q^o
X>S&QI��C J CDLNMOC PRQ�S&T�C Hjc ± H p o^p�¥ H W [ H TVQ�±�ÈRÛRÛRÚ ² s�P^S c M c;c C }®J C � H T H Q(M~_�S�U c P^]�W P(PRX�C QIo�ZI[�SlL F S&T�SRLNM H T ² s^ZIM`M FIHjc�H
C Q J"Hj} C Q^o c L F^H m Hjc S&T H T�S&T H W U c MOS&Q J S&T J C ¦ HnJ S&Q J C Q©SRWDW�LjS c�Hjc Q HjHnJ M�P/s H W H S&T�Q HnJ M�P/s H Z cVHnJ p £ W H S&T�W U { S
c U c M H m SRWDW PO_+C QIo J C T H LNM~S&Q Jzc M�T�SRC o F M�Y�]�PRT�_;S&T J W P(PRXiZ^[�P^]i_2PRT J"c LNPRQ(MOSRC Q�C QIo+X-S&Q^��C�L F S&T�SRLNM H T c _bPRZ�W J oRT H S&MOW U
S c�c C c M�M FIH W H S&TVQ H T�s(UaT H m;PO�8C QIoKPRT�S&M�W H S c M�SRm H WDC PRT�S&MOC Q^o/M FIH/J C efLNZ�W MOC Hjc S cVc P8LjCDS&M HnJ _�C M F M FIH [ITVP8L HjcVc P^]
W H S&T�Q�C QIoqQ H _|_2PRT JRc p
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) H S&TVQ H T c P^]�M H Q/[�P cVc�HjcVc PRQ�W U�WDCDmqC M HnJ X(QIPO_+W HnJ o H P^]�M FIH T H S J C Q^o c P^]�L F S&T�SRLNM H T c S&Q J M FIH [ F PRQIP^W PRo^CDLjSRW�S&Q J
LNPRQ^��ZIo^S&MOC PRQdSRWn[^TVP�L Hjc�cVHjc oRP�� H TVQ�C QIo�_bPRT J ]�PRT�m�S&MOC PRQ�p EGF C c mqS&X Hjc C M J C e�LNZ�W M2M�PkC J"H Q(MOCD]�UgM F^H LNPRTVT H LNM2T H S J Y
C Q^o�]�PRT+S c M�T�C QIo { S&Q J M FIH s�P(P^W H S&Q
m�S&MOL F m H L F S&Q�C c m S J PR[IM HnJ s(U�LNPRQi� H Q(MOC PRQ�SRW J CDLNMOC PRQdS&T�C Hjc�J C c LNPRZIT�S&o Hjc
M F^H Z c�H TK]�TVP^m­S&M�M H m�[IMOC QIo\M�P�W P(PRX�ZI[ÑSq_bPRT J C Q:M F^H LjS cVH M F S&M c ÿ FIH C c Z^Q�L H TVMOSRC Q
P^]GM FIH T H S J C QIo^p � H
s H WDC H � H M F S&M�CD]I_ H LjS&Q®CDm�C MOS&M H M FIH mqS&QIQ H TxC QK_ F CDL F W H S&TVQ H T c SRL � Z�C T H S&Q J LjWDS cVc CD]�UlM FIH�J C � H T H Q(M�T H S J C QIo c
P^]0L F S&T�SRLNM H T c S&Q J M FIH T�Z�W Hjc oRP�� H TVQ�C QIo�PO� H T�SRWDW�T H S J C QIof]�PRT�mqS&MOC PRQ { _ H�cVF PRZ�W J s H S&s�W H M�P J"H LjC [ FIH T�_ F CDL F
J CDLNMOC PRQ�S&TVU H Q(M�TVUlM F^H Z cVH T¤_�S c SR]�M H T H � H Qf_ FIH Q � Z H T�C HnJ _�C M F Sg±¨[IT HnJ CDLNMOS&sdW U ² _`TVPRQIogT H S J C Q^o^p

EGF Z c�{ M FIH [IZIT�[�P c�H P^]IM F C c T HjcVH S&T�L F C c M�P J"H � H W PR[:SqLNP^m;[^T HjFIH Q c C � H S&Q J+H efLjC H QiM J CDLNMOC PRQ�S&TVU�C Q(M H T�]�SRL H
SRWDW P�_�C QIoqM F^H W H S&TVQ H T c P^]�hnS&[�S&Q Hjc�H M�PaW PiPRXlZI[�hnS&[�S&Q Hjc�H _2PRT JRc C Q�S H T�TVPRT¤T Hjc CDWDC H Q(MxS&Q J C Q(M�Z�C MOC � H mqS&QIQ H T�p
� H S&T H C QiM H T Hjc M HnJ C Q+T H m;P���C Q^o`M FIH sIZIT J"H Qx[�WDSRL HnJ PRQ+M FIH W H S&T�Q H T�s(U�PRM FIH T J CDLNMOC PRQ�S&TVU�C Q(M H T�]¨SRL Hjc M�P�[�P cVcVHjc�c
LNPRT�T H LNM`T H S J C QIoqX(QIPO_�W HnJ o H P^]�M FIH _2PRT J M�Pqs H W PiPRX HnJ ZI[�p � W MOCDmqS&M H W U { _ H S&T H C Q(M H T Hjc M HnJ C Q J"H � H W PR[�C QIo\S
_bPRTVX8C QIo�S&Q J Z c S&s�W HkJ CDLNMOC PRQ�S&TVU�C QiM H T�]�SRL Hn{ M F S&MqC c�{ _ H�F PR[ H M F S&M;M F S&M~Z cVH T c _�CDWDW^s H S&s�W H M�P�W PiPRXfZI[fM F^H
JRHjc C T HnJ _2PRT JRc _�C M F�H efLjC H Q�LNU:S&Q JqH S cVH sIZIM c MOCDWDWIQ^PRM`s H P�� H TV_ FIH WDm HnJ _�C M F M FIH WDS&T�o H Q(Z�m`s H T�P^]�T Hjc Z�W M c
M�P+M FIH C T � Z H T�C Hjc pdrNQ�M FIH [ITVP8L HjcVc�{ _ H _2PRZ�W J WDC X H M�P�SRWDW PO_¢]�PRT~m�S } CDmqSRWnZ cVH P^]8S��>SRCDWDS&s�W H T H S J C QIo�XiQ^PO_�W HnJ o H
S&Q J�H Q�LNPRZIT�S&o H M FIH Z cVH T¤M�P�M�TVUlM�P � Z H T�U�M FIHzc U c M H m _�C M F [�WDS&Z c C s�W H T H S J C QIo c+J"H T�C � HnJ s�S c�HnJ PRQ:S��>SRCDWDS&s�W H
X(QIP�_�W HnJ o H S&Q J C QiM�ZdC MOC PRQ�p

E P�SRL F C H � H M FIHjcVH oRP^SRW c�{ _ H Q HjHnJ M�P�±�m�SRL F C Q Hn² W H S&TVQfM FIHxcVH M�P^]�[�P c�c C s�W H T H S J C QIo c ]�PRT H SRL F L F S&T�SRLNM H T
S c _ H WDW2S c M FIH [ F PRQIP^W PRo^CDLjSRWbS&Q J LNPRQI�¨ZIo^S&MOC PRQ�SRWvTVZ�W Hjc oRPO� H TVQ�C Q^oa_bPRT J ]�PRT�mqS&MOC PRQ�S c M�Pas H S&s�W H M�P�C Q�] H T
M F^H s�S cVH;cVH M�P^]IT H S J C QIo c S&Q J TVZ�W Hjc p t ZITVM FIH T�m;PRT Hn{ _ H Q HjHnJ M F^H C Q�]�PRT�mqS&MOC PRQkPRQ®S&QiU\LNP^mqm;PRQ H TVT�PRT¤M�U([ Hjc
M F S&M�LjS&Q�S&� H LNM�M FIH Z c�H TVY Hjc MOCDmqS&M HnJ T H S J C QIo c p2ÝzC � H QlM F C c C Q�]�PRT�mqS&MOC PRQ { _ H Q HjHnJ S�m H L F S&Q�C c mÖM�PzPRT J"H T�M F^H
LjS&Q J C J S&M Hjc s(UfS�WDC X H WDC Q HjcVc m H S c Z^T H ]¨S��RPRT�C QIo/m;PRT H [�WDS&Z c C s�W H T H S J C Q^o c S&Q J T HnJ Z�LjC QIo�M FIH;H � H LNM c P^]-T�S&T H PRT
H Q J"H mqCDL�T H S J C QIo c PRQ�M FIH T Hjc Z�W M cgJ C c [dWDS�U HnJ M�PKM FIH Z cVH T�p t C Q�SRWDW U { _ H Q HjHnJ M�PK[ITVP���C J"H S&QASRLjL HjcVc C s�W H S&Q J
Z cVH T�]�T�C H Q J W U�SRLjL HjcVc m H L F S&Q�C c m M�PqM FIH PRsIMOSRC Q HnJ/J S&MOSlS&Q J M FIHlJ CDLNMOC PRQ�S&T�C Hjc s HjF C Q J C MOp

ê ¬Aºc®2±EëPì²í�´�ì²º(¶�­g¸�ì²±�î2³(±�´§­{¸�ºcï�¶�ë-´�ðPì²îñ¯�¸�ºcò�°²±�®�ò�ó*°²ìôî�´�ì²¶P³*î�ºc®2±Eí{ð�­g¸A­{í�´�±�¸�î2ï�¶Pë�±�¸]î�±�õ�±�¸A­g°:ë�ì²ö$±�¸�±�¶O´l¸A­{ë�ì²íO­g°:ì²¶�ë�±�÷�±�îÚ­g¶�ë
î�´�¸�º(µ�±>í�ºcï�¶O´�îAø
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� C M F M FIH S&s�PO� Hkc MOS&M H m H QiMgP^]�[IZITV[�P cVH S c M FIH oRZ�C J"H WDC Q H _ H�F S�� H CDm;[�W H m H Q(M HnJ M FIH�tvuzwxy ± t PRT�o^C ��C QIo
u Q�WDC Q H�w S&Q^��C y H S&T�L Fd²¤c U c M H mqp EGF C cxc U c M H m SRWDW PO_ c SaW H S&T�Q H T�M�P�W P(PRXiZI[:ZIQIX(QIPO_`Q�_2PRT J"c SRLjLNPRT J C QIoaM�P
M F^H C T Hj} [ H LNM HnJ^{ sIZIM¤QIPRM¤Q H L HjcVc S&T�CDW U�LNPRTVT H LNM { T H S J C QIo�C Q/M FIH _ H sas�S cVHnJgH Qi�8C TVPRQ�m H Q(MOp

u ZIT c U c M H m C c C Q(M H Q J"HnJ M�P F S&Q J W H s�PRM Flc M�T�C QIo c C Q�M FIH ]�PRT�m|M FIH UfS&[I[ H S&T�C QlM Hj} M c PRT�S c M FIH UaS&T H T H S J
±¨_+C M F M FIH T H S J C QIo Hj} [IT HjcVcVHnJ C Q F C T�S&o^S&Q�S ² p
ÝzC � H Q:S�T H S J C QIo/S c S&Q®C QI[IZIM { M FIH;c U c M H m M�T�C Hjc M�P Hjc MOS&s�WDC c�F S
T H WDS&MOC PRQ cVF C [/s H M�_ HjH QfM FIH T H S J C QIo/S&Q J PRQ H PRT�m;PRT H�J CDLNMOC PRQdS&TVU H Q(M�T�C Hjc�{ S&Q J T�S&M H M FIH [dWDS&Z c C s�CDWDC M�UlP^] H SRL F
H Q(M�TVUfs H C Q^olT H SRWDC ¦ HnJ _�C M F M FIH�H Q(M H T HnJ T H S J C QIo^p~§�Q(U/T H W H �>S&Q(M J CDLNMOC PRQ�S&TVU H QiM�T�C Hjc S&T H M F^H Q�[^T HjcVH Q(M HnJ M�P
M F^H Z cVH T�p

r�Q S cVH Q cVH M F C c [ITVPRs�W H mùC c S&QdSRW PRoRPRZ c M�P�X>S&Q�S ã X>S&QI��C¤LNPRQ(� H T c C PRQ¬± cVHjHn{0H p o^p { ±¨rjL F CDm`ZIT�SN�P�§��úûÞ
ÉRÜRÜRÜ ²
S&Q J ± E S&X>S F S cVF Cf���]��ú¹Þ�ÈRÛRÛR� ²�²�{ C QaM F S&M¤_ H�c�HjH X�M�P JRH M H T�mqC Q H S~T�S&Q^X HnJ WDC c MOC QIogP^]^X-S&Q^��C c M�T�C QIo c M F S&MxLNPRZ�W J
LNPRT�T Hjc [�PRQ J M�PlM FIH C QI[IZ^M`X>S&Q�S c M�T�C QIo^p E0FIH T H C c PRQ H mqS��¨PRT J C � H T H Q�L Hn{�F PO_ H � H T�p w S&Q�S ã X>S&QI��C�LNPRQ(� H T c C PRQ
c U c M H m c S&T H\J"Hjc C oRQ HnJ ]�PRT+Q�S&MOC � HKc [ H S&X H T c P^]`hnS&[�S&Q Hjc�H S&Q J S c�c Z�L F
Hj} [ H LNMkSRLjLNZIT�S&M H C QI[^ZIMOp ü rNQ�LjS cVHjc
_ FIH Q\M FIH LNPRTVT H LNM;PRT c MOS&Q J S&T J C ¦ HnJ T H S J C QIo�C c QIPRMqS��>SRCDWDS&s�W Hn{ X>S&QI��C�L F S&T�SRLNM H T cxF S�� H M�PKs H LNPRQ(� H TVM HnJ PRQ H
s(U/PRQ H p EGF C c LjS&Q�s H Sx[�SRC Q c MOS&X�C QIo�[ITVP8L HjcVcgJ Z H M�PlM FIH WDS&TVo H QiZdm
s H T`P^]0L F S&T�SRLNM H T c MOS&X8C QIo�PRQ�C JRH QiMOCDLjSRW
T H S J C QIo c�{ T Hjc Z�W MOC QIofC Q
WDS&TVo H WDC c M c P^]�L F S&T�SRLNM H T c ]�PRT`M FIH Z cVH T`M�PfL F P(P cVH ]�TVP^mqp

u ZIT c U c M H m { PRQ\M FIH PRM FIH T F S&Q J^{�J P Hjc QIPRMqS cVc Z�m H S&s c P^W ZIM H W U�SRLjLNZ^T�S&M H XiQ^PO_�W HnJ o H P^]8T H S J C QIo c�{ s^ZIM
C Q c M H S J+Hj} [ H LNM c T H S J C QIo c M�P+s H [IT HnJ CDLNMOS&s�W U J"H T�C � HnJ ]�TVP^mæM FIH;c PRZIT�L H X-S&Q^��CDp � HqJ PkS cVc Z�m H M F S&M�M FIH Z c�H T
_+CDWDWvPRQ�W U®M�TVU�M�P�W P(PRX(ZI[:_bPRT J"c M F S&M+_ H�F SV� H M FIH X(QIPO_�W HnJ o H P^]
±�CDp H pa_bPRT J"c M F S&M�S&T H LNPRQ(MOSRC Q HnJ C Q:M F^H
sdS cVHfJ CDLNMOC PRQ�S&T�U ² S&Q J _ H s�S c�H PRZITlS&Q�SRW U c C c PRQ�M F^H LNP^WDW H LNMOC PRQ
P^] c Z�L F _2PRT J"c p�r7]2S&QiU J CDLNMOC PRQdS&TVU H Q(M�T�C Hjc
S&T H ]�PRZ^Q J M�Pks H [�WDS&Z c C s�W U�S cVc P8LjCDS&M HnJ _+C M F M FIHgH Q(M H T HnJ�� Z H TVU { M F^H U�S&T HaJ C c [�WDS�U HnJ M�P/M FIH Z c�H T�p�r�Q�M F C c
M F^Hjc C c _ H _+CDWDW Hj} [�WDSRC Q F P�_ÖM FIHqtvuzwzy�c U c M H m _�S c CDm;[�W H m H QiM HnJ S&Q J�F P�_¢C M FIH W [ c S�W H S&TVQ H T¤P^]�hnS&[�S&Q Hjc�H
WDS&Q^oRZ�S&o H PRsIMOSRC Q�SRLjL HjcVc M�PqM�T�S&Q c WDS&MOC PRQ c P^]�ZIQIX(QIPO_`Q�_bPRT J"c C Q:S c U c M H mqS&MOCDL�S&Q J MOCDm H Y H efLjC H Q(MgmqS&QIQ H T�p
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E0FIH T H mqSRC Q J"H T�P^]bM F C c M FIHjc C c C c PRTVo^S&QdC ¦ HnJ S c ]�P^WDW PO_ c p £ F S&[IM H T�Éko^C � Hjc S cVF PRTVM�C QiM�TVP J Z�LNMOC PRQ�M�P®M F^H
hiS&[�S&Q HjcVH _
T�C MOC QIo c U c M H m S&Q JaJ C c LNZ cVc�Hjc T H S J C QIo H TVT�PRT c LNP^mqm;PRQ:C Q
W H S&TVQ H T c P^]dhnS&[dS&Q HjcVH pGrNMxSRW c Pqo^C � Hjc S
c ZITV� H UgP^]iT HjcVH S&T�L F T H WDS&M HnJ M�P Hj} C c MOC QIo J CDLNMOC PRQ�S&TVUaC Q(M H T�]�SRL Hjc S&Q J m H M F P J P^W PRo^C Hjc�H m;[�W P�U HnJ C QlPRZIT c U c M H m�p
£ F S&[IM H TgË J"Hjc LNT�C s Hjc M FIH [^TVP�L Hjc�c C QIo c M H [ c Q H L Hjc�c S&TVU®]�PRT�o H Q H T�S&MOC QIo\S&Q Jgc LNPRT�C Q^o�M FIH [ITVPRs�S&s�W H T H S J C QIo c p
Ù SRL F P^]8M FIHgc MOS&o Hjc C Qi�RP^W � HnJ C c�J"Hjc LNT�C s HnJ C Q cVHn� Z H Q(MOCDSRW�PRT J"H T�_+C M F M FIH�H m;[ F S c C c PRQ®M FIH m;P J Z�WDS&T�C M�U�P^]
M F^H [^TVP�L Hjc�c C QIo^p £ F S&[^M H T¤Ì+o^C � Hjc M FIHqJ"H MOSRCDW c P^]>M F^H~c U c M H m�CDm�[�W H m H Q(MOS&MOC PRQ
S&Q J M�T�C Hjc M�P Hj}(H m;[�WDCD]�U c P^m H
P^](M F^H s H Q H �IM c ]�PRT�M F^H W H S&TVQ H T�p EGFIH
H �>SRW Z�S&MOC PRQKP^]iM FIH`c U c M H m S&Q J M FIH�J C c LNZ c�c C PRQ�P^]iM FIH T Hjc Z�W M c S&T H o^C � H Q
C Q £ F S&[IM H TxÕRp t C QdSRWDW U { £ F S&[^M H T��;o^C � Hjc LNPRQ�LjW Z c C PRQ c S&Q J [�P^C QiM c PRZIM
[�P cVc C s�W H ]�ZIM�ZIT H T HjcVH S&T�L F�J C T H LNMOC PRQ c p
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� H [IT Hjc Z�m H M F S&M\m;P c MqP^]bPRZIT�T H S J"H T c S&T H ]¨SRmqCDWDCDS&T�_�C M F hiS&[�S&Q HjcVH _`T�C MOC QIo c U c M H m S&M�W H S c M�M�P c P^m H
Hj} M H Q(MOp~¥�PO_ H � H T {^c C Q�L H M F C c
c ZIs�� H LNM�C c ]�Z^Q J SRm H Q(MOSRW-M�PqPRZIT�T HjcVH S&T�L F _ H _�CDWDW J"HnJ CDLjS&M H S�] H _æ[�S&T�S&oRT�S&[ F^c
M�P�S cVF PRTVM~T H �8C H _æP^]�C M c [ H LNZ�WDCDS&T�C MOC Hjc p
§gW PRQIo�M FIH _�S�Ua_ H _�CDWDW^[�P^C Q(M`PRZ^M c P^m H S c [ H LNM c M F S&M~P^]�M H QALjS&Z c�H
J C efLNZ�W MOC Hjc ]�PRT
M FIH W H S&TVQ H T�p
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hiS&[�S&Q HjcVH _
T�C MOC QIo c U c M H m­LNPRQ c C c M c P^]�M FIH M F T HjH PRTVM F PRoRT�S&[ F C Hjc P^] F C T�S&o^S&Q�S { X>S&MOS&X>S&Q�SfS&Q J X-S&Q^��C { _ F CDL F
S&[^[ H S&T�C QiM H T�mqC QIo^W HnJ C Q:m;P J"H TVQIY J SVUKM Hj} M c ± ° )IrzÈRÛRÚR� ² p E0FIHzF C T�S&o^S&QdS�S&Q J X>S&MOS&X>S&Q�S c U8WDWDS&s�S&T�C Hjc�{ LNP^WDW H LNY
MOC � H W UfT H ] H TVT HnJ M�P\S c X>S&Q�S { S&T H T H WDS&MOC � H W U c mqSRWDWd±¨Ì^�xs�S c CDLxL F S&T�SRLNM H T c;H SRL F�²�{ S&Q J m;P c M+L F S&T�SRLNM H T c MOS&X H S
Z^Q�C � Z H S&Q J m`ZIM�Z�SRWDW U Hj} LjW Z c C � H T H S J C QIox_ F CDL F LjS&Q H S c CDW Ugs H m H m;PRT�C ¦ HnJ p E0FIH
Hj} L H [IMOC PRQlM�P�M FIH`Hj} LjW Z c C � H
T H S J C QIogTVZ�W H S&T H X>S&Q�S�L F S&T�SRLNM H T c�1 S&Q J�2 _ F CDL F S&T H T H SRWDC ¦ HnJ S c ÿ&¦jZdÿgS&Q J L F S&T�SRLNM H T c�3 S&Q J54 _ F CDL F
S&T H T H SRWDC ¦ HnJ S c ÿ76jCDÿ�¥jp

Ý H Q H T�SRWDW U c [ H S&X8C QIo�M FIH ]�ZIQ�LNMOC PRQ�P^] F C T�S&o^S&Q�S�S&Q J X>S&MOS&X>S&Q�S�C cfJ C c MOC Q�LNMaSRW M F PRZIo F S�_+C J"H T�S&QIo H P^]
�>S&T�CDS&MOC PRQ C c SRWDW PO_ HnJ S&Q J [IT Hjc�H QiMOp�¥~C T�S&o^S&Q�S�C c m;P c MOW U$±¨sIZIMxQ^PRM Hj} LjW Z c C � H W U ² Z c�HnJ ]�PRT�]�ZIQ�LNMOC PRQ®_bPRT J"c�{
LNPRQ^��ZIo^S&MOC PRQdSRW H Q J C QIo c P^]b� H TVs c S&Q J S J � H LNMOC � Hjc S&Q J ]�PRTl_bPRT J"c M F S&M�_ H T H _
T�C M�M H Q�_+C M F¬J C e�LNZ�W M�QIPRQ^Y
c MOS&Q J S&T J X>S&QI��CdL F S&T�SRLNM H T c C Q�M FIH [�S c MOp w S&MOS&X-S&Q�S { PRQ�M FIH PRM FIH T F S&Q J^{ C c m�P c MOW U�±¨s^ZIM;QIPRM Hj} LjW Z c C � H W U ²
Z cVHnJ ]�PRT`_bPRT J"c P^]0]�PRT H C oRQfPRT�C o^C Q { PRQ^P^mqS&M�PR[�P H CDL+S&Q J�c M�T HjcVcVHnJgHj} [IT Hjc�c C PRQ c S&Q J M�P c P^m HzHj} M H QiMg]�PRT�[�WDS&Q(M
S&Q J S&Q�CDmqSRWdQ�SRm Hjc p
r�MaC c CDm;[�PRTVMOS&QiMgM�P J C c MOC QIoRZ�C cVF M F S&MqM FIH M H T�m �&]�PRT H C oRQ©PRT�C o^C Q0
 c MOS&Q J"c ]�PRT�_2PRT JRc
T H L H QiMOW U�s�PRTVT�PO_ HnJ ]�T�P^m Ù Z^TVPR[ H S&Q$WDS&QIoRZ�S&o Hjc ±�m;P c MOW U Ù Q^o^WDC cVF�² S&Q J®J P Hjc QIPRMzT H ] H TxM�P
S/WDS&TVo H Q(Z�m`s H T
P^]�_bPRT J"c P^] £ F C Q HjcVH PRT�C o^C Q:_ F CDL F S&T H LNP^mqm;PRQI[dWDSRL H C Q$hnS&[�S&Q HjcVH p w S&MOS&X-S&QdS/L F S&T�SRLNM H T c S&T H SRW c P � ZdC M H
LNP^m�m;PRQ�W U+Z cVHnJ S c [ITVPRQ(ZIQ�LjCDS&MOC PRQgoRZ�C JRHjc ]�PRT0_bPRT J"c _ F P cVH T H S J C QIoqC c QIPRMGPRsi�8C PRZ c ±�CDp H pdZIQ�LNP^m�m;PRQ�[ITVPR[ H T
QdSRm Hjc _
T�C M�M H Q:C Q/X>S&QI��C(PRT�]�PRT H C oRQa_bPRT J"c _
T�C M�M H Q�C Q:SRW [ F S&s H M ² ± w Q�C o F MxS&Q J Ý�T�S HjF W�ÈRÛRÛRÚ ² p

Ù SRL F X-S&QdS/L F S&T�SRLNM H TxPRTlm;PRT�S/C c mqS J"H Z^[�P^]vPRQ H PRTxM�_bP
LNPRQ c PRQdS&QiM c S&Q J S c C QIo^W H �RP�_ H Wv[ F PRQ H m H p
Ùv} L H [^MOC PRQ c S&T H �I� Hlc MOS&Q J SRW PRQ H �RPO_ H W c ±98 S;: { 8 C : { 8 Z<: { 8 H : { S&Q J 8 P7: ² S&Q J S c C QIo^W H�c MOS&Q J SRW PRQ H LNPRQ c PRQ�S&QiM
±98 Q<: ² p t ZITVM F^H T�m;PRT Hn{ S�sIT�P^S J [ F PRQ H mqCDL¤M�T�S&Q c LNT�C [IMOC PRQ�C c S c�c P�LjCDS&M HnJ _�C M FfH SRL F X>S&Q�SlL F S&T�SRLNM H T c Z�L F M F S&M
M F^H�c M H [kM�P/]�Z�WDW Ul[ F PRQ H m�CDL�T H [IT HjcVH Q(MOS&MOC PRQ:C c S c M�T�SRC o F M�Y�]�PRT�_;S&T J PRQ H p EGFIH PRQ�W U Hj} L H [IMOC PRQaM�PgM FIH ZIQ�C � Z H
s^TVP^S J M�T�S&Q c LNT�C [IMOC PRQ\TVZdW H C c L F S&T�SRLNM H T M _ F CDL F LjS&Q�s H T H SRWDC ¦ HnJ�H C M FIH TqS c ÿ&Z�ÿ�PRTqÿ&P^ÿ J"H [ H Q J C Q^oqPRQfM F^H
[^T H L HnJ C QIokLNPRQiM Hj} MxS&Q J [�S&TVMbP^] c [ HjH L F P^]-_bPRT J M FIH L F S&T�SRLNM H T�S&[I[ H S&T c C Q�p ß EGFIH ÿ&P^ÿ~T H SRWDC ¦nS&MOC PRQ/P�LjLNZ^T c C Q
LjS c�Hjc _ F^H T H M FIH [IT H L HnJ C QIo�X>S&Q�S H Q J"c _+C M F S&Qfÿ&P^ÿ c PRZIQ J S&Q J M FIH _bPRT J C Q � Z Hjc MOC PRQ J P Hjc QIPRM`C Q4� H LNM { M F Z c
H QdS&s�WDC QIoxM F^H�J C c SRm`s�C oRZ�S&MOC PRQ�_ FIH Qqo^C � H Q�M FIH [^T H L HnJ C QIolLNPRQ(M Hj} M;S&Q J [�S&TVM�P^] c [ HjH L F C Q�]�PRT�mqS&MOC PRQ�p t C oRZIT H
ÉRpDÈ J"H [�CDLNM c M F^H�cVH M
P^] F C T�S&o^S&Q�SqL F S&T�SRLNM H T c _�C M F M FIH C T`sITVP^S J [ F PRQ H mqCDLbM�T�S&Q c LNT�C [IMOC PRQ:S&Q J T�P^mqS&Q�C ¦nS&MOC PRQ�p
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t C oRZIT H ÉRpDÈ$£ � S c CDL F C T�S&o^S&Q�S cVH M�_�C M F M FIH LNPRTVT Hjc [�PRQ J C QIoKTVP^mqS&Q�C ¦nS&MOC PRQÑS&Q J r � § sITVP^S J [ F PRQ H mqCDL~M�T�S&Q^Y
c LNT�C [IMOC PRQao^C � H Q�C Q:ÿqÿ

M F C c [�S&[ H T�_ H _�CDWDW�Z cVH Ê2Z H M�P:M F^H C T\WDCDmqC M HnJ Q(Z�m`s H T\S&Q J�c M�T�CDLNM\LNPRT�T Hjc [�PRQ J"H Q�L H s H M�_ HjH Q C Q J C ��C J Z�SRW
L F S&T�SRLNM H T c S&Q J T H S J C QIo c�{ X>S&Q�S c U8WDWDS&s�S&T�C Hjc�J PqQIPRM¤[^T HjcVH Q(M�SqmqS��¨PRT J C efLNZdW M�U�]�PRT`M FIH W H S&TVQ H T�p
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w S&QI��CGL F S&T�SRLNM H T c�{ PRQ�M F^H PRM F^H T F S&Q JI{ [IT HjcVH Q(MqSKm
Z�L F s�C oRo H T�PRs c MOSRLjW H ]�PRT�SKW H S&TVQ H T�p-)�C M H T�SRWDW U { ��X>S&QI��C#

c MOS&Q J"c ]�PRTY�����Ü�4�P�A��Ý�����'���ÝP����'(��T H � H LNMOC QIo�M FIH ]¨SRLNMgM F S&M�X-S&QI��C F S J s HjH Q�sIT�PRZIo F Mk]�TVP^m £ F C Q�S�PO� H TqM F^H
yRH S�P^]�hnS&[�S&Q c MOS&TVMOC Q^o�]�TVP^m S&TVPRZIQ J M F^H Ë&T J L H Q(M�ZITVUnp y P^m H L F S&T�SRLNM H T c _ H T H m;P J C � HnJ PO� H TqMOCDm H S&Q J
c P^m H S JIJ C MOC PRQ�SRW(PRQ Hjc S&[I[ H S&T HnJ PRQ�W U�PRQkM F^H hnS&[�S&Q Hjc�H~c C J"Hn{ sIZIMbM FIH mqS��¨PRT�C M�U c MOCDWDW8LjW P cVH W U�LNPRTVT Hjc [�PRQ J M�P
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r�MKLjS&Q�s H S&TVoRZ HnJ M F S&M�M FIH [ITVPRs�W H m P^] cVH o^m H QiMOS&MOC PRQæC c/J C c MOC Q�LNMK]�TVP^m M FIH�J CDLNMOC PRQ�S&TVUÑW PiPRX(ZI[
MOS c X�p
rNQ J"HjHnJ^{ C Q�PRZIT c U c M H m¢_ H [IZIM`M F^H sIZIT J"H QaPRQ�M FIH Z cVH T~M�P J"H M H T�mqC Q H _2PRT J s�PRZIQ J S&T�C Hjc S&Q J LNPRQi� H T�M~M F^H
_bPRT J"c M�P/S J CDLNMOC PRQdS&TVUf]�PRT�mqp¤¥�PO_ H � H T { PRZITb_2PRTVX�P^]8SRWDC oRQ�C QIo�X-S&Q^��C�L F S&T�SRLNM H T c _�C M F M F^H C T2T Hjc [ H LNMOC � H T H S J Y
C Q^o c LjS&Q�s H ��C H _ HnJ S c�c ZIsi_bPRT J"ã W H � H W cVH o^m H Q(MOS&MOC PRQ\S c _ H S&T H M�T�U�C QIo�M�P cVH o^m H Q(M�M FIH oRT�S&[ F^H m Hjã [ F PRQ H m H
M�Z^[�W Hjc M�P\mqC QdCDmqSRW�m;PRT�[ F PRY*[ F PRQ H mqCDL¤ZIQdC M c p EGFIH T H ]�PRT H _ H LjS&Q J T�SV_æPRQ Hj} [ H T�C H QdL H S&Q J m H M F P J P^W PRo^C Hjc
Z cVHnJ C Q/_bPRT J W H � H W cVH o^m H Q(MOS&MOC PRQ�p



rNQ�M FIH [IT H ��C PRZ c L F S&[IM H T;_ H C QiM�T�P J ZdL HnJgc P^m H S c [ H LNM c P^]�M FIH hiS&[�S&Q HjcVH _
T�C MOC Q^o c U c M H m�S&Q J [�P^C Q(M HnJ PRZ^M
F PO_ C M;mqC o F M�LjS&Z cVH [^TVPRs�W H m c M�PKS�W H S&TVQ H T�P^](M FIH WDS&Q^oRZ�S&o H pGrNQ�M F C c L F S&[^M H Tb_ H`Hj} [�WDSRC Q F PO_�_ H oRPKS&s�PRZ^M
JRH LjC J C QIoq_ F S&M H TVTVPRQ H PRZ c T H S J C QIo c S&T H [ITVPRsdS&s�W H S&Q J+F P�_|_ Hzc LNPRT H �>S&T�C PRZ c T H S J C QIo c p
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E P�s H S&s�W H M�P�o H Q H T�S&M H [�WDS&Z c C sdW H T H S J C QIo c ]�PRT�S;o^C � H Q�X-S&QI��C c M�T�C Q^o { M FIH �^T c M¤T Hn� Z�C T H m H Q(M�C c M�PqXiQ^PO_ SRWDW
M F^H T H S J C QIo c�H SRL F C Q J C �8C J Z�SRWvX-S&Q^��CbC Q:M F^Hlc M�T�C QIo�LjS&Q�[�P cVc C sdW U�MOS&X H p � F CDW H X>S&QI��C J CDLNMOC PRQ�S&T�C Hjc WDC c M�M F^H
m�P c M`LNP^mqm;PRQqT H S J C QIo c0H SRL F L F S&T�SRLNM H T~LjS&QgMOS&X Hn{ M FIH Uxo^C � H � H T�UKWDC M�MOW H S J^J C MOC PRQ�SRWIC Q�]�PRT�mqS&MOC PRQgM F S&M0_2PRZ�W J
s H Z cVH ]�Z�WdC Q�PRZIT;MOS c X�p t PRT Hj} SRm�[�W Hn{ m;P c M J CDLNMOC PRQdS&T�C Hjc [ITVP���C JRH QIP�C Q�]�PRT�mqS&MOC PRQ�PRQ\T H WDS&MOC � H ]�T Hn� Z H Q�LjC Hjc
P^]v�-S&T�C PRZ c T H S J C QIo c P^]�M FIH L F S&T�SRLNM H TzsIZIM���Z c M�o^C � H S�WDC c M;P^]�T H S J C QIo c S�L F S&T�SRLNM H TlLjS&Q\MOS&X H p~§�W c P { _ F CDW H
c�H � H T�SRW�[IZIs�WDCDLjS&MOC PRQ ckJ C c LNZ cVc M FIH [ F PRQIP^W PRo^CDLjSRW�[ F^H QIP^m H Q�S/S&� H LNMOC QIo\M FIH LNP^m;[�PRZIQ J T H S J C QIo
]�PRT�mqS&MOC PRQ
± E0c ZI��CDm
ZIT�SlÈRÛRÛR�$} ° )>r�ÈRÛRÚ&ÌRs ²�{ M F^H U J P�QIPRM;[ITVP���C J"H S � Z�S&Q(MOC MOS&MOC � H S&Q�SRW U c C c _ F CDL F LNPRZ�W J s H Z cVHnJ S c S
c MOS&TVMOC QIo�[�P^C Q(Mx]�PRT`PRZIT c U c M H mqp

£ W H S&T�W U { o^C � H QaM FIH LNP^mqm;PRQ/T H S J C QIo c P^]^M FIH L F S&T�SRLNM H T c C MxC c`c M�T�SRC o F M�Y�]�PRTV_�S&T J M�Pgo H Q H T�S&M H LNP^m�[�PRZ^Q J
T H S J C QIo c s�S cVHnJ PRQ\M FIH+c CDm;[�W H LNPRQ�LjS&M H Q�S&MOC PRQ�P^]8ZIQ�C M~T H S J C QIo c p+¥�PO_ H � H T { CD]�_ H _ H T H M�PK[ITVP8L HjHnJ C QfM F C c
m�S&QIQ H T`_ H _2PRZ�W J ]�SRCDW^M�P�T H � H LNM�M F^H T H WDS&MOC PRQ c�F C [fs H M�_ HjH Q�M FIH [ H TV�>S c C � H Q Hjc�c P^] c P^m H T H S J C Q^o c P�� H T~M F^H
PRM F^H T c PRTbM FIH [ F PRQIP^W PRo^CDLjSRW H � H LNM c P^]8LNP^m�[�PRZ^Q J _bPRT J T H S J C QIo�]�PRT�mqS&MOC PRQdp ° PRQ H M F^H W HjcVc�{ M F C c T H WDS&MOC PRQ cVF C [
C c [�S&T�SRm;PRZ^QiMzM�PaM FIH _�S�U$S�Z c�H Tz_�C M F WDCDmqC M HnJ X(QIPO_�W HnJ o H P^]�hnS&[�S&Q Hjc�H mqC o F MzM�TVU\M�P/T H S J S&Q®ZIQIX(QIP�_
Q
_bPRT J p�¥ H Q�L Hn{ M F C c�c CDm;[�W H S&[I[IT�P^SRL F ]¨SRCDW c M�P�SRLjLNP^m;[�WDC c�F PRZIT`C Q�C MOCDSRW�oRP^SRW"P^]�m;P J"H WDC QIo;M FIH mqS&Q^Q H T
C Qg_ F CDL F
W H S&T�Q H T c P^]vhnS&[dS&Q HjcVH S&T H WDC X H W UlM�PK]�PRT�m S�LjS&Q J C J S&M H T H S J C QIok]�PRT�S�LNP^m�[�PRZ^Q J _bPRT J M FIH UfS&T H QIPRM~]¨SRmqCDWDCDS&T
_+C M F p

"ñegdhe�~ #þm�r]|lzgtuq�tu�]�]q�mhtu� �
rNQ c M H S J P^]dT H W U8C QIo�PRQ®M FIH�J S&MOSg[^TVPO�8C J"HnJ C Q®X>S&QI��C J CDLNMOC PRQ�S&T�C Hjc�{ _ H�Hj} M�T�SRLNM�M FIH\J S&MOS J C T H LNMOW U$]�TVP^m M F^H
J CDLNMOC PRQ�S&TVU�_ H S&T H CDm�[�W H m H Q(MOC QIo�M F^H C Q(M H T�]¨SRL H ]�PRT�p � H;H m;[�W P�UfS+m;P J Z�WDS&T;S&[^[ITVP^SRL F�J C �8C J C QIo�M FIH PO� H T�SRWDW
[^TVPRs�W H mäC Q(M�P cVH � H T�SRW c mqSRWDW H T�[^TVPRs�W H m c p Ù SRL F P^]�M FIH [ITVPRsdW H m c C c S&Q�SRW U(¦ HnJ�c�H [�S&T�S&M H W U S&Q J M FIH QAM F^H
c P^W ZIMOC PRQ¢C c CDm;[�W H m H Q(M HnJ p�ÝzC � H QÖM F^H�c P^W ZIMOC PRQ¢S&Q J M FIH m;P J Z�WDS&T�C M�U©P^]�M FIH\c U c M H m {
H SRL F [�S&TVM�P^]¤M F^H
c U c M H m�LjS&Qas H M Hjc M HnJqcVH [dS&T�S&M H W Unp EGFIH m;P J Z�WDS&T`Q�S&M�ZIT H P^]�PRZIT�S&[I[ITVP^SRL F C cgJ"H [�CDLNM HnJ C Q t C oRZIT H ËRpDÈRp E0FIH
[^TVP�L Hjc�c C c S c ]�P^WDW PO_ c £

ÈRp�rNQqM FIH �IT c M c M H [�_ H
Hj} M�T�SRLNMbM FIH LNP^m;[dW H M H`cVH M2P^]nT H S J C QIo c S c�c P�LjCDS&M HnJ _�C M F S¤o^C � H Q cVH o^m H Q(M�M F TVPRZ^o F
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t C oRZIT H ËRpDÈ$£ « P J Z�WDS&T c M�TVZ�LNM�ZIT H P^] t�uzwzy�c U c M H mqp Ù SRL F m�P J ZdW H C c CDm;[�W H m H QiM HnJ S&Q J M Hjc M HnJ C Q J"H [ H Q JRH QiMOW U

S+[ITVP8L HjcVc P^]�SRWDC oRQ�m H QiMOp�rNQ�PRT JRH TzM�P/o H MzM FIH T H S J C QIo J S&MOSg_ H MOS&X H S cVH MzP^]�X-S&Q^��C ã T H S J C QIo c M�T�C Q^o
[�SRC T c ]�TVP^m|M FIHqJ CDLNMOC PRQ�S&TVU\S&Q J S&Z^M�P^mqS&MOCDLjSRWDW U�SRWDC oRQ®S&M�P^mqCDL cVH o^m H Q(M c P^]>M FIH X>S&QI��C c M�T�C Q^o�_�C M F M FIH C T
LNPRTVT Hjc [�PRQ J C QIoKT H S J C QIo c C Q�M FIH T H S J C QIo c M�T�C QIo^p ° PRM H M F S&M��&S&M�P^mqCDL c�H o^m H QiM c 
aLjS&QIQIPRMxs H ]�ZITVM F^H T
cVH o^m H Q(M HnJ ZI[ C Q(M�P c mqSRWDW H TK[�S&TVM c _ F CDL F LNPRTVT Hjc [�PRQ J m H S&Q�C Q^o^]�Z�WDW U�M�P
[�S&TVMOC MOC PRQ c P^]�M F^H T H S J C Q^o
c M�T�C Q^o { S&Q J LjS&Q�[�PRM H Q(MOCDSRWDW U Hj} M H Q J P�� H Tlm`Z�W MOC [�W H X-S&Q^��CG± cVHjH s H W PO_ ² S&Q J C QdLjW Z J"H LNP^m
s�C QdS&MOC PRQ c P^]
X>S&QI��C8L F S&T�SRLNM H T c S&Q J X>S&Q�SRp

ÉRp�§g]�M H T�PRsIMOSRC Q�C QIoqM F^H T H S J C QIo J S&MOS { _ H M�TVUKM�PfmqC QdCDmqC ¦ H M FIH T H S J C QIo cVH M�siU cVH [�S&T�S&MOC QIo�M FIH o H QiZ�C Q H
J C � H T H Q�L Hjc C Q�T H S J C QIo c ]�TVP^m M F P cVH _ F CDL F S&T H [ F PRQIP^W PRo^CDLjSRW
S&Q J ÿ&PRT/LNPRQI��Z^o^S&MOC PRQ�SRW J"H T�C �>S&MOC PRQ c P^]
ZIQ JRH T�W U�C Q^ogs�S cVH T H S J C QIo c p � H S&Q�SRW U(¦ H�H SRL F T H S J C QIo�]�PRT~[ F PRQIP^W PRo^CDLjSRWdS&Q J LNPRQI��Z^o^S&MOC PRQ�SRW�L F S&QIo Hjc
S&Q J M FIH Q c MOS&Q J S&T J C ¦ H M FIH T H S J C QIo cVH M�C Q/M F^H [ITVP8L HjcVc P^]dLjS&QIPRQ�C ¦nS&MOC PRQ�p

ËRp t C Q�SRWDW U { Z c C QIo�M FIHgJ S&MOS
PRs^MOSRC Q HnJ C QlM FIH [IT H �8C PRZ cbc M H [ c _ H~Hj}(F S&Z c MOC � H W Ulo H Q H T�S&M H Q H _�T H S J C QIo c ]�PRT
H SRL F�J CDLNMOC PRQdS&TVU H Q(M�TVUfS&Q J LjSRWDLNZ�WDS&M H M FIH C TbPO� H T�SRWDW([IT�PRs�S&s�CDWDC M�U�s�S cVHnJ PRQlM FIH ]�T Hn� Z H QdLjC Hjc P^] c�H o^m H QiM
T H S J C Q^o c p E0F C c �>SRW Z H C c LNP^m
sdC Q HnJ _�C M F LNPRTV[IZ c ]�T Hn� Z H Q�LNUgM�P�o^C � H S
�IQdSRW5[�WDS&Z c C s�CDWDC M�U\m H S c ZIT H P^]�S
o^C � H QaT H S J C QIoqs H C QIo H Q(M H T HnJ _ F^H Q cVH S&T�L F C QIof]�PRT
M FIHlJ CDLNMOC PRQ�S&TVU H QiM�T�U\]�TVP^m¬_ F CDL F C M
_�S c+JRH T�C � HnJ p

rNQ/M FIH ]�P^WDW P�_�C QIo cVH LNMOC PRQ c _ HlJ"Hjc LNT�C s H;H SRL F P^]�M FIH m;P J Z�W Hjc C Q J"H MOSRCDWDp
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ÝxC � H Q�S J CDLNMOC PRQ�S&T�U H Q(M�TVUkS&Q J C M c T H S J C QIo�o^C � H QfC Q F C T�S&o^S&Q�S { _ H _�S&QiM�M�P Hj} M�T�SRLNM2M FIH [�S&TVMGP^]nM FIH
F C T�S&o^S&QdS
T H S J C QIo�T Hjc Z�W MOC Q^oK]�TVP^m H SRL F X>S&QI��C�L F S&T�SRLNM H T { M F S&M;C c SRWDC oRQkM FIH X>S&QI��Cn_�C M F M FIH C T�T H S J C Q^o c p EGFIH [�S&TVMOCDLNZ�WDS&T
J CDLNMOC PRQ�S&TVUqZ c�HnJzFIH T H S&Q J M F TVPRZIo F PRZ^M�M FIH T HjcVH S&T�L F C c M FIH [IZIs�WDCDLjW U(Y�S��>SRCDWDS&s�W H�Ù Ê�r £ E©J CDLNMOC PRQ�S&TVUf± Ù Ê2r £ E
ÉRÜRÜRÈ ² p t P^WDW PO_�C QIo:M FIHkc SRm H SRWDC oRQdm H QiM�[ITVP8L HnJ ZIT H ]�PRTaSRWDW J CDLNMOC PRQ�S&TVU H QiM�T�C Hjc LNPRQiMOSRC QdC QIo©S�o^C � H QAX>S&QI��C {
_ H LjS&Q Hj} M�T�SRLNMKSfLNP^m;[�W H M H�cVH MxP^]d[ F PRQ H mqCDL;T H SRWDC ¦nS&MOC PRQ c P^]dM FIH X>S&QI��CDp � T H �8C PRZ c W U {�� CDWDSRL��P�6��ú¹Þb±�ÈRÛRÛRÛ ²
S&[^[�WDC HnJ S�T�Z�W H sdS cVHnJ m H M F P J M�P;M FIH�c SRm H [ITVPRsdW H m$s^ZIM�M FIH m H M F P J`Hj} [dW P^C M HnJ;c P^m H�J CDLNMOC PRQ�S&TVU J"H [ H Q J"H Q(M
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t C oRZIT H ËRpDÉ$£0§gWDW>[�P cVc C s�W H SRWDC oRQ�m H Q(M c ]�PRT � � �������C	"õ5øL�&S&QIQ^PRZIQ�L H m H Q(M�
Rp yRH o^m H QiM+mqS&TVX H T c S&T H SRWDW PO_ HnJ
PRQdW U�s H M�_ HjH Qf_ F P^W HzF C T�S&o^S&Q�SqL F S&T�SRLNM H T c

C Qd]�PRT�m�S&MOC PRQ�p � SRW J _�C Q$S&Q J\E S&Q�S&X>S�±�ÉRÜRÜRÜ ²�{ PRQ�M FIH PRM FIH T F S&Q JI{ o^C � H SKLNP^m;[�S&T�C c PRQ\P^] cVH � H T�SRW0m�SRL F C Q H Y
W H S&T�Q�C QIoks�S cVHnJ m H M F P J"c S c S&[I[�WDC HnJ M�PkZ^Q c ZI[ H TV�8C cVHnJ SRWDC oRQ�m H Q(MOp EGFIH m H M F P J�J"Hjc LNT�C s HnJ s H W PO_¢[ITVPO� HnJ
c ZI[ H T�C PRTxC Q
SRLjLNZIT�SRLNU�_ FIH QkQIPfSRWDC oRQ�m H QiM
M�T�SRC Q�C QIo J S&MOS�C c S��>SRCDWDS&s�W H p

"ñe�~legd 3�zgxgyfj½ý w4j��otuzgyhmhq�xg� �½ý
§gWDC oRQ�m H Q(MzC c SRL F C H � HnJ s(Ug_;SVU�P^](oRT�S&[ FIH m Hjã [ F PRQ H m H SRWDC oRQdm H QiM�s H M�_ HjH QKX-S&Q^��C�±¨oRT�S&[ FIH m Hn²�c M�T�C Q^o c S&Q J
M F^H C T�T H S J C Q^o c C QAM FIH ]�PRT�m�P^] F C T�S&o^S&Q�S�±¨[ F PRQ H m Hn²~c M�T�C QIo c p ¥ H T H S&o^SRC Q { _ H T H mqC Q J M F^H T H S J"H T�M F S&M
F C T�S&o^S&Q�SqL F S&T�SRLNM H T c S&T H QIPRM c M�T�CDLNMOW UK[ F PRQ H m Hjc�{ sIZIM�[ F PRQ H m H LjW Z c M H T c p ° PRQ H M FIH W HjcVc�{ C QaPRZITxS&[I[�WDCDLjS&MOC PRQ
M F^H W H S&[
C c [ H T�mqC cVc C s�W H pdr�QkM F^H SRWDC oRQ�m H Q(M
[ITVP8L HjcVc�{ _ H S&M�M H m;[IM
M�P Hj} M�T�SRLNM`M F^H LNP^m�[�W H M HxcVH M¤P^]^[ F PRQ H m H
T H SRWDC ¦nS&MOC PRQ c ±�LNP^m;[�PRQ H Q(M`T H S J C QIo c�² ]�PRT H SRL F oRT�S&[ F^H m HxcVH o^m H QiMg±¨X-S&Q^��C cVH o^m H Q(M ² p u ZIT�m H M F P J T Hn� Z�C T Hjc
Q^P c ZI[ H TV�8C c C PRQfS&Q J LNPRZ�W J s H S&[I[�WDC HnJ M�PxPRM FIH T�WDS&QIoRZ�S&o Hjc C Q�_ F CDL F M FIH [ F PRQ H MOCDLGT H SRWDC ¦nS&MOC PRQ®C c QIPRM;LjW H S&T�W U
JRH T�C �-S&sdW H ]�T�P^m¬M FIH oRT�S&[ FIH m H [IT Hjc�H QiMOS&MOC PRQ�p EGFIH SRWDC oRQ�m H QiM
[^TVP�L Hjc�c [ITVP8L HjHnJ"c S c ]�P^WDW P�_ c £
ÈRp t PRT H SRL F oRT�S&[ FIH m Hjã [ F PRQ H m H+c M�T�C QIo�[�SRC T { o H Q H T�S&M H S�LNP^m;[�W H M H�cVH M~P^]�LjS&Q J C J S&M H SRWDC oRQdm H QiMqmqS&[^Y
[�C QIo c p � H LNPRQ c M�T�SRC Q�M FIH SRWDC oRQ�m H Q(Mg[ITVP8L HjcVc s(U®T Hn� Z�C T�C QIo�M F S&M H SRL F oRT�S&[ FIH m H L F S&T�SRLNM H TfSRWDC oRQ c
M�P�S&MgW H S c M~PRQ H L F S&T�SRLNM H TlC Q�M FIH [ F PRQ H mqCDL`T H [IT HjcVH QiMOS&MOC PRQ$S&Q J M F S&M;M FIH SRWDC oRQ�m H Q(MqC c;c M�T�CDLNMOW U
WDC Q^Y
H S&Tg±¨_�C M F PRZIMgLNTVP cVc C Q^o\WDC Q Hjc�² p � H SRW c P J C c SRWDW PO_ L F S&T�SRLNM H T c ]�TVP^m s H C QIo J C �8C J"HnJ C Q(M�PKM�_bP cVH o^m H QiM c
±�L F S&T�SRLNM H T c S&T H C Q J C �8C c C s�W Hn² S&Q JkH Q�]�PRT�L H ]�Z�WDW0LNP�� H T�S&o H P^]vs�PRM F oRT�S&[ FIH m H S&Q J [ F PRQ H m H�c M�T�C QIo®C Q
M FIH SRWDC oRQ�m H QiMOp t C oRZ^T H ËRpDÉ�o^C � Hjc M FIH [�P cVc C sdW H SRWDC oRQ�m H Q(M c ]�PRT c M�T�C Q^o��"��p

ÉRp � T�ZIQ H LjS&Q J C J S&M H SRWDC oRQ�m H QiM c M F TVPRZIo F M FIH S&[I[�WDCDLjS&MOC PRQfP^]�WDC QIoRZdC c MOCDLzLNPRQ c M�T�SRC QiM c p EGFIHjcVH LNPRQ c M�T�SRC QiM c
S&T H M F^H PRQ�W U LNP^m;[�PRQ H Q(MqP^]bM FIH SRWDC oRQ�m H QiMl[ITVP8L HjcVc _ F CDL F C clc [ H LjC ��L�M�P�M FIH hnS&[�S&Q HjcVH WDS&QIoRZ�S&o H
± � SRW J _�C Q:S&Q J/E S&QdS&X-SqÈRÛRÛRÛ ² p
±�S ² T Hn� Z�C T HkcVH o^m H QiMls�PRZ^Q J S&T�C Hjc S&M c LNT�C [IMgs�PRZIQ J S&T�C Hjc ± Hj} L H [IM\]�PRTlX-S&Q^��C Y F C T�S&o^S&Q�SKs�PRZIQ J S&T�C Hjc�² p

EGFIHaHj} L H [IMOC PRQdSRW�M�T H S&MOm H QiM�P^]bX-S&Q^��C Y F C T�S&o^S&Q�Sks�PRZIQ J S&T�C Hjc C c Q H L HjcVc S&TVU J Z H M�P�LNPRQI�¨ZIo^S&MOC � H
c ZIe�L Hjc P^]-� H T�s c S&Q J S J � H LNMOC � Hjc _ F CDL F S&T H SRW _;SVU c`Hj} [IT HjcVcVHnJ C Q F C T�S&o^S&Q�S+±�CDp H p�õ5÷Oø�'(�Ü+P���4� ² s^ZIM
]�PRT�m S c C QIo^W H W Hj} CDLjSRW^ZIQ�C M¤M�PRo H M FIH T�_�C M F M F^H�FIH S J X>S&QI��C8L F S&T�SRLNM H T�p

±¨s ² _ FIH QxM FIH T H S&T H m
Z�W MOC [dW H SRWDC oRQ�m H Q(MbLjS&Q J C J S&M Hjc M�P�L F P c�H ]�TVP^m { [^TVZIQ H M FIH LjS&Q J C J S&M Hjc _�C M F m;PRT H
M F S&Q
PRQ H �RP^CDL HnJ PRs c M�TVZ H Q(M�C Q H SRL F T H S J C QIo cVH o^m H Q(MOp E0F C c LNPRQ c M�T�SRC QiM/C c S&QÖS&[I[�WDCDLjS&MOC PRQ�P^]
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[IT H �8C PRZ c W U�m H QiMOC PRQ HnJ )IU�m�S&Q�� c )�S�_+pdr�Q Hj} L H [IMOC PRQ�SRW8LjS cVHjc _ F^H QlM FIH T H C c PRQ�W UqPRQ H SRWDC oRQdm H QiM
LjS&Q J C J S&M H ± H p o^p54 e c õ�¤��À���5ö����A�À���&S&s^ZIQ J S&Q(MOW Uu
 ²�{ _ HlJ PgQIPRM�S&[I[�W U�M F C c LNPRQ c M�T�SRC Q(MOp

±�L ² X>S&Q�SKC Q�M FIH oRT�S&[ FIH m H�c M�T�C QIoKQ HjHnJ"c M�P®SRWDC oRQ�_�C M F S J C T H LNM;X>S&Q�S Hn� ZdC �-SRW H Q(MlC Q\M FIH [ F PRQ H m H
c M�T�C Q^o^pd§ c X>S&Q�S�L F S&T�SRLNM H T c S&[I[ H S&T�C QKs�PRM F oRT�S&[ FIH m H S&Q J [ F PRQ H m H`c M�T�C QIo c _ H T Hn� Z�C T H~c M�T�CDLNM
LNPRTVT Hjc [�PRQ J"H Q�L H P^]^M FIH M�_bP^p

± JI²/J C c SRWDW P�_ cVH o^m H Q(M0s�PRZIQ J S&T�C Hjc�J C �8C J C QIo c U8WDWDS&s�W Hjc SRLNTVP c�c�cVH o^m H Q(M c p EGF C c C c0Hn� Z�C �-SRW H Q(M�M�P c SVU�C QIo
M F S&M;M FIH�c P^W H LNPRQ c PRQ�S&QiM�8 Qþ:
LjS&Q�Q H � H T�s H M FIH s H o^C QIQ�C QIo�L F S&T�SRLNM H TlC QAS cVH o^m H Q(M J Z H M�PkM F^H
]¨SRLNM
M F S&M�C M�LjS&QfQ H � H T c MOS&T�M�S;�>SRWDC J hnS&[dS&Q HjcVH�c U8WDWDS&s�W H p

EGF T�PRZIo F S&[I[�WDCDLjS&MOC PRQKP^]iM FIHjcVH LNPRQ c M�T�SRC Q(M c _ H
c C oRQdC ��LjS&QiMOW U�T HnJ Z�L H M F^H QiZdm
s H T�P^]�LjS&Q J C J S&M Hjc ZIQ J"H T
LNPRQ c C JRH T�S&MOC PRQ { M F Z c CDm;[ITVP���C QIo�M FIH TVZ^QkMOCDm H oRT H S&MOW Unp « PRT H CDm;[�PRTVMOS&QiMOW U { _ H S&T H S&sdW H M�P Hj} M�T�SRLNMgS
WDS&TVo H Q(Z�m`s H T�P^]�ZIQ�C � Z H LjS&Q J C J S&M H SRWDC oRQ�m H Q(M c M F S&M�LjS&Q�s H Z cVHnJ M�P c�HjHnJ M FIHgc LNPRT�C Q^ok[�S&TVM;P^]vM F^H
SRWDC oRQ�m H Q(M
[IT�P�L HjcVc p

ËRp y LNPRT H�H SRL F SRWDC oRQdm H QiM�siU�S��>S&T�CDS&Q(MxP^]�M FIHfE
t Y*rjÊ t m;P JRH W0± y SRW M�PRQ�S&Q J®� ZdL*X8W H U$ÈRÛRÛRÜ ² p E Ê2Y*rjÊ t
SRW oRPRT�C M F m|_�S c�JRH � H W PR[ HnJ ]�PRT�M H T�m|_ H C o F C QIoKC Q\C Q�]�PRT�mqS&MOC PRQ�T H M�T�C H �>SRW�±¨rj¯ ² p EGFIH sdS c CDL`m;P J C ��LjS&MOC PRQ
_ H mqS J"H M�P�M F C c SRW oRPRT�C M F m$[ H TVMOSRC Q c M�P F P�_®M FIH ]�T Hn� Z H Q�LjC Hjc S&T H LNPRZ^QiM HnJ p t PRTdM FIH LjS cVHjc P^]>SRWDC oRQdm H QiM
_ FIH T H S&[I[�WDCDLjS&MOC PRQKP^]8S&s�PO� H LNPRQ c M�T�SRC Q(M czJ C J QIPRM2T Hjc Z�W M~C Q\S
ZIQ�C � Z H SRWDC oRQ�m H Q(M2[dS&T�S J C o^m|_ H m;P J CD]�U
M FIH ]�T Hn� Z H Q�LjC Hjc C Q+M FIH ]�P^WDW PO_�C Q^o�mqS&Q^Q H T�p £ PRZIQiM c S&T H ZI[ J S&M HnJ M�P~T H � H LNM Hj} C c M H QdL H C QKS&QiUxPRQ H P^] c MOCDWDW
SRm`s�C oRZIPRZ c SRWDC oRQ�m H Q(M+LjS&Q J C J S&M Hjc T�S&M FIH T�M F S&Q Hj} C c M H Q�L H C Q J C c SRm`s�C oRZ�S&M HnJ SRWDC oRQ�m H Q(M`[dSRC T c p EGF S&M
C c�{ T�S&M F^H TdM F S&QkLNP^m�mqC M�MOC QIo�M�P�PRQ H SRWDC oRQ�m H Q(M`S&Q J LNPRZIQ(MOC QIo�M F S&MG[�S&TVMOCDLNZ�WDS&TGP8LjLNZITVT H QdL H _ H LNPRZIQ(M¤SRWDW
S&[I[ H S&T�S&Q�L Hjc C Q\LjS&Q J C J S&M H SRWDC oRQdm H QiM c pGr�QlM F C c mqS&QIQ H T�_ H S&T H S&s�W H M�Px[IT�P�L HjcVc SRWDW^SRWDC oRQdm H QiMbM�ZI[�W Hjc
C Q�[�S&T�SRWDW H WGS&Q J S��RP^C J LNP^mqmqC M�MOC Q^okM�P\Sx[�S&TVMOCDLNZ�WDS&TqLjS&Q J C J S&M H s H ]�PRT H C M c [dWDS&Z c C s�CDWDC M�U
C cgJ"H M H T�mqC Q HnJ
C M H T�S&MOC � H W U:± c�HjH s H W PO_ ² p
t PRT H SRL F SRWDC oRQdm H QiM�LjS&Q J C J S&M Hn{ _ H SRW c P�[ H T�]�PRT�m Sa[IT H [^TVP�L Hjc�c C QIo c M H [©M�P Hjc MOS&s�WDC c�F � H T�s�SRW�S&Q J
S J � H LNMOC �-SRW J"H T�C �>S&MOC PRQ c s�S cVHnJ PRQ M FIH X>S&Q�S c ZIe } M�PæS�o^C � H Q c M H m�p � FIH Q M F^H LNPRQ�LNPRT J S&Q�L H M�P
Sa� H TVs�SRWDÿRS J � H LNMOC �-SRWb[dS&T�S J C o^m C cKHjc MOS&s�WDC cVFIHnJ^{ _ H LNPRZIQ(MlM F^Hfc M H m ]�T Hn� Z H Q�LjC Hjc PRQ�W UAT�S&M F^H TlM F S&Q
c M H m�µ c ZIe } ]�T Hn� Z H Q�LjC Hjc p EGF C cKJ"H �8CDS&MOC PRQæ]�TVP^m M FIH s�S c CDL E
t Y*r7Ê t m;P J"H W2SRWDW P�_ c ]�PRT�s H M�M H T F S&Q^Y
J WDC QIo�P^]vS&e }(Hjc S&Q J � H TVsdSRWDÿRS J � H LNMOC �>SRWvLNPRQI�¨ZIo^S&MOC PRQ c PkS c M�P�QIPRMbPO� H T�Y*[ H QdSRWDC ¦ H LNP^m�m;PRQ�W UqP8LjLNZITVT�C Q^o
oRT�S&[ F^H m Hjã [ F PRQ H m H [�SRC T c p

Ì^p�rNM H T�S&MOC � H W U/_bPRTVXkM F TVPRZIo F M FIH�J S&MOS cVH W H LNMOC QIo�S c C Q^o^W H oRT�S&[ F^H m Hjã [ F PRQ H m Hzc M�T�C QIol[�SRC T`M�P\SRWDC oRQ�SRLNY
LNPRT J C Q^o~M�P�M F^HbF C o FIHjc M�Y c LNPRT�C Q^o�LjS&Q J C J S&M H SRWDC oRQ�m H QiM`S&M H SRL F C M H T�S&MOC PRQ { S&Q J ZI[ J S&MOC QIo~M FIH�c MOS&MOC c MOCDLjSRW
m;P J"H WISRLjLNPRT J C QIo^W Uf±¨M�Px�dW M H T2PRZIM J C c SRWDW P�_ HnJ LjS&Q J C J S&M H SRWDC oRQ�m H Q(M c S&Q J�c LNPRT H ZI[�M FIH`cVH W H LNM HnJ SRWDC oRQIY
m H Q(M~mqS&[^[�C QIo ² p � U cVH W H LNMOC QIo�M FIH�c C QIo^W H s Hjc M~LjS&Q J C J S&M H S&M H SRL F C M H T�S&MOC PRQk_ H WDCDmqC MbM FIH [ITVPRs�S&sdCDWDC M�U
M F S&M
Q^P^C c U { C Q�LNPRTVT H LNM�SRWDC oRQ�m H Q(M c PRZ^M�_ H C o F LNPRTVT H LNM�oRT�S&[ FIH m Hjã [ F PRQ H m H [dSRC T c p

Ùv} SRm�[�W Hjc P^] cVH � H T�SRW�SRWDC oRQ�m H Q(M c�Hj} M�T�SRLNM HnJ s(UKPRZIT�SRW oRPRT�C M F m S&T H £

�"� 6��������C	"õ5ø87��&S&QIPRZ^Q�L H m H Q(M�
�¸ �:9A� 6������<;��C	"õ5ø87
= �§ÐMd>6!�>��'(�Ü¤P��÷P�?7�� J C c LNPRZIQ(M�
7¸ = �@9 Ð
dA6!�>��'c�B;�¤��¨÷��C7
�R��D 6*÷P���A�c+Oø���ø�'(�?7��&LNP^W J m HnJ CDLjC Q H 
�¸ �Q� 9 D 6*÷�� �A�5;�+�ø���ø�'c�C7

° PRMOCDL H M F S&MqC Q c P^m H LjS cVHjc�{ oRT�S&[ F^H m H�c�H o^m H QiM c LjS&Q�s H mqS J"H ZI[fP^]�m;PRT H M F S&QfPRQ H X>S&QI��C�L F S&T�SRLNM H T { S c
P8LjLNZIT c ]�PRT �R� ÷����c� �&LNP^m�m;PRQ
LNP^W J 
lS&s�PO� H p
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� S cVHnJ PRQ�M FIH SRWDC oRQdm H QiM J S&MOS { _ H LjS&Q�T H S J PR�©S cVH M~P^]�T H S J C Q^o c ]�PRT H SRL F X-S&Q^��C cVH o^m H Q(M�[IT HjcVH QiM�C QfM F^H
J CDLNMOC PRQ�S&TVUnp E0FIHjcVH T H S J C QIo c S&T H�c ZIs�� H LNM~M�PKs�PRM F [ F PRQIP^W PRo^CDLjSRW0S&Q J LNPRQI�¨ZIo^S&MOC PRQ�SRW�SRW M H TVQdS&MOC PRQ {�F P�_ H � H T {
c Z�L F M F S&MKM FIH [ F PRQIP^W PRo^CDLjSRWb�>S&T�CDS&Q(M c P^]*��	"õ5ø$S&Q J ¤�	"õ5ø�LNPRZdW J s H [ITVP J Z�L HnJ ]�PRTä� �&L F S&TVM�
 { S&Q J M F^H
LNPRQ^��ZIo^S&MOC PRQdSRWI�>S&T�CDS&Q(M c P^]>	�õ�����S&Q J 	�õ��+ø�LNPRZdW J s H [ITVP J Z�L HnJ ]�PRT
M FIH � H TVsGF ��T H S J 
Rp

� F^H Q�LNPRQ c C JRH T�C QIo:SRW M H TVQdS&MOC PRQ { C Q®[�S&TVMOCDLNZdWDS&T�_ H ]�P�LNZ c PRQ cVHn� Z H Q(MOCDSRWv�RP^CDLjC Q^o�±A'����Iö��5÷Oø ² S&Q JKc PRZIQ J
H Z^[ F PRQ(U\±�õ��V¤��À� ²�{ _ F CDL F _ HzF SV� HzcVHjH QaM�P�s H � H T�U\LNP^mqm�PRQ
C Q:hiS&[�S&Q HjcVH p

"ñe�"legd H tuj]mfj]xJI�tu��xgmhj
E0FIH SRWDC oRQ�m H QiM J S&MOS~LNPRQiMOSRC Q c SRWDWO[�P cVc C s�W H T H S J C QIo c ]�PRT�S�o^C � H Q�oRT�S&[ FIH m HbcVH o^m H Q(M¤S c _ H T H S��>SRCDWDS&s�W H C Q�M F^H
LNPRQ(M Hj} M�P^]^S J CDLNMOC PRQ�S&T�UxZ cVHnJ ]�PRT`SRWDC oRQ�m H Q(MOp EGFIHjcVH T H S J C Q^o c C Q�LjW Z J"H SRW M H TVQ�S&M Hjc;J Z H M�P c�Hn� Z H Q(MOCDSRW��RP^CDLjC QIo {
c PRZIQ J�H Z^[ F PRQ(UkS&Q J LNPRQI�¨ZIo^S&MOC PRQ { S&Q J [�P c�c C s�W U/±¨sIZIM�Q^PRM�Q H L HjcVc S&T�CDW U ² M FIH s�S cVH ]�PRT�m P^] H SRL F T H S J C QIo^p � H
_bPRZ�W J WDC X H M�PÑLjS&QIPRQdC ¦ H M F^H T H S J C Q^o c M�P cVH [�S&T�S&M H M FIH s�S cVH T H S J C QIo J S&MOS
S&[�S&TVM\]�TVP^m­M FIH SRW M H TVQ�S&MOC PRQ
JRH T�C � HnJ/J S&MOSRp � U J P^C QIo c P { _ H S&T H mqC Q�CDmqC ¦nC Q^ogM FIH QiZdm
s H T¤P^]^T H S J C QIogM�Ui[ Hjc S&Q J m�S } CDmqSRWDW U Hj} M�T�SRLNMOC QIo
C Q c MOS&Q�L Hjc P^]�SRW M H T�Q�S&MOC PRQ�p EGF C c [^TVPO�8C J"Hjc SKm H S&Q c P^]8P�� H T�LNP^mqC QIo J S&MOS c [�S&T cVH Q Hjc�c p�§¤M~M F^H+c SRm H MOCDm H C M
SRWDW P�_ c Z c M�P�[ITVP J Z�L H ZIQIPRs cVH T�� HnJgcVH o^m H Q(M�Y�W H � H W�T H S J C Q^o c M F T�PRZIo F QIP�� H W�SRW M H T�Q�S&MOC PRQ$LNP^m
sdC Q�S&MOC PRQ c PO� H T
M F^H s�S cVH T H S J C QIo c p � FIH Ql[ITVP J Z�LjC QIo�ZIQ^PRs cVH TV� HnJ T H S J C QIo�LNP^m`s�C Q�S&MOC PRQ c M F T�PRZIo F QIP�� H W c�H o^m H QiM2T H S J C QIo c
_ H C Q�LNT H S cVH M FIH LNP�� H T�S&o H P^]^[^T HnJ CDLNM HnJ T H S J C QIo c M F S&M+SghnS&[�S&Q Hjc�H W H S&TVQ H T�m�S�U�LNP^m H Z^[k_�C M F p

� F^H Q:C QiM�T�P J ZdLjC QIogM FIH M�_bP�M�Ui[ Hjc P^]�SRW M H TVQdS&MOC PRQfs H ]�PRT Hn{ _ H PRs cVH TV� HnJ M F S&M cVHn� Z H Q(MOCDSRW-�RP^CDLjC QIo�P8LjLNZIT c
PRQdW U
_ FIH QAM FIH o^C � H Q cVH o^m H Q(M F S c W H ]�MfW Hj} CDLjSRW~LNPRQ(M Hj} M { S&Q J M F S&M c PRZ^Q J\H ZI[ F PRQiU
P�LjLNZ^T c PRQ�W U C Q$M F^H
[^T HjcVH Q�L H P^]8T�C o F MqW Hj} CDLjSRW0LNPRQiM Hj} MOp�§ JIJ C MOC PRQ�SRWDW U {8cVHn� Z H QiMOCDSRW��RP^CDLjC QIo®S&� H LNM c PRQ�W UfM FIH C Q�C MOCDSRWGm;PRT�S�P^]8M F^H
c�H o^m H QiM�T H S J C QIo { S&Q J~c PRZIQ J~H ZI[ F PRQiU�PRQ�W UxM F^H �IQ�SRW>m;PRT�S2P^]nM FIH T H S J C Q^o^p�rNQgM FIH LjS cVH M F S&M�M FIH T H S J C QIo�C c
m�S J"H Z^[�P^]vS c C QIo^W H m;PRT�S { PRQ�W U cVHn� Z H Q(MOCDSRW5�RP^CDLjC Q^oaLjS&QlP8LjLNZIT�p E P JRH M H LNM2M FIH M�_bP�[ FIH QIP^m H Q�S { M FIH T H ]�PRT Hn{
_ H LjS&Q®LjWDS cVc CD]�U c�H o^m H QiM c SRLjLNPRT J C QIogM�P�M FIH [IT HjcVH Q�L H P^]�W H ]�MzS&Q J T�C o F MzW Hj} CDLjSRW8LNPRQ(M Hj} MOp � H WDS&M H T�LNP^m;[�S&T H
T H S J C QIo c P�LjLNZ^TVT�C QIoÑC Q J C � H T H Q(M\LNPRQ(M Hj} M c M�P J"H M H T�m�C Q H _ F^H M FIH T\S&Q S&Q�SRW U c C cKHj} C c M c _ FIH T H s(UÖm`Z�W MOC [�W H
T H S J C QIo®SRW M H TVQ�S&M Hjc LjS&Q�s H�Hj} [dWDSRC Q HnJ s(Ua_�S�U\P^]2S c C QIo^W H s�S cVH T H S J C QIo®± u X(Z�m`ZIT�SKÉRÜRÜRÈ$} � SRW J _�C QL�P����úûÞ
ÉRÜRÜRÉ ² p

� S cVHnJ PRQ�M F^H [^T HjcVH Q�L H P^]vW H ]�M�S&Q J T�C o F M�W Hj} CDLjSRW8LNPRQ(M Hj} M { _ H LjWDS cVc CD]�U cVH o^m H Q(MbT H S J C QIo c C QiM�P�Ì�oRTVPRZI[ c £
±�S ² ) H � H W�Üq±LKzW H ]�M { K�T�C o F MxLNPRQ(M Hj} M ² £�QIPg[�P cVc C s�CDWDC M�UKP^]dLNPRQ^��ZIo^S&MOC PRQfPRT`[ F PRQIP^W PRo^CDLjSRW�SRW M H TVQdS&MOC PRQ ¥
±¨s ² ) H � H W�Èq±LKzW H ]�M { µ�T�C o F MxLNPRQ(M Hj} M ² £�[�P cVc C s�CDWDC M�U�P^]^o H mqC Q�S&MOC PRQ�PRT+LNPRQ^��ZIo^S&MOC PRQ
±�L ² ) H � H W�Éq±OµzW H ]�M { K�T�C o F MxLNPRQ(M Hj} M ² £�[�P cVc C s�CDWDC M�U�P^] cVHn� Z H Q(MOCDSRW>�RP^CDLjC QIo
± JI² ) H � H W�Ëk±OµzW H ]�M { µ�T�C o F M�LNPRQiM Hj} M ² £;[�P cVc C sdCDWDC M�U�P^]2SRWDW�P^]�o H mqC Q�S&MOC PRQ:PRTlLNPRQI�¨ZIo^S&MOC PRQ { S&Q J�cVHn� Z H QiMOCDSRW

�RP^CDLjC QIo
) H � H W8Ü c C Q^o^W H M�PRQ cVH o^m H Q(M c LjS&Q/s H S cVc Z�m HnJ M�PaLNP^m�[IT�C cVH M FIH s�S c�H T H S J C QIo c�{ ]�TVP^m _ F CDL F T H S J C QIo c S&M

PRM F^H TlW H � H W c S&T H/J"H T�C � HnJ pG,�Z�C M H LNP^mqm;PRQdW U { T H S J C QIo c S&T HkJRH T�C � HnJ M F TVPRZIo F ¦ H TVPRY JRH T�C �-S&MOC PRQ { _ FIH T H siU/Q^P
[ F PRQ H MOCDLzSRW M H TVQdS&MOC PRQfMOS&X Hjc [�WDSRL H p

M ñ�Ãi¸�ÅIâ¿â � ·¹¸�ÅI·¹Ã(Ð^Ç
� H _2PRT�X+M F TVPRZIo F M F^H �-S&T�C PRZ c W H � H W c C Q J"H LNT H S c C QIoxQ(Z�m H T�CDL0PRT J"H T { S&Q J�J"H M H T�m�C Q H _ FIH M F^H T�S�ZIQ�C � Z H s�S c�H
T H S J C QIo Hj} C c M c ]�PRT H SRL F oRT�S&[ FIH m H�cVH o^m H Q(Mq]�TVP^m _ F CDL F M FIH PRs cVH T�� HnJ T H S J C QIo F S c s HjH Q JRH T�C � HnJ p�rNQfM F^H
LjS c�H M F S&M c Z�L F S&Q|S&Q�SRW U c C c C c [�P cVc C s�W Hn{ _ H T H LNPRT J M FIH M�U([ H P^]�SRW M H TVQ�S&MOC PRQ¬S&Q J ZI[ J S&M H C M c ]�T Hn� Z H QdLNUnp
� FIH QfZI[ J S&MOC QIogM FIH ]�T Hn� Z H Q�LNU { _ H C Q�LNT H m H QiM�M FIH ]�T Hn� Z H Q�LNUlP^]�M FIH SRW M H T�Q�S&MOC PRQ\siU�M FIH ]�T Hn� Z H Q�LNU�P^]^M F^H
« ¬Aì²¶�í�±ö�
±�­{¸�±�ë�±O­g°²ìô¶P³®�:ì²´�ð-ë�ì²í�´�ì²º(¶�­{¸�ó�±�¶O´�¸�ì²±�î]ì²¶�º(ïP¸Ú­g°ôì²³c¶�®2±�¶O´]¯�¸�ºÐí�±�î�î	��í�º(¶��¹ï�³�­{´�ì²¶�³ �ûõ�±�¸�ò�­{°�­{¶�ë�­{ë��¹±�í�´�ì²õ�­{° �f°²±�õ�±�°ON
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Level 0

Level 1 Level 2

Level 3

Canonical Form

Sequential 
voicing possible

Gemination
possible

Sequential voicing and 
gemination possible

t C oRZ^T H ËRpDË$£ £ S&Q^PRQ�C ¦nS&MOC PRQ��^PO_�L F S&TVM

c M�T�C QIoaC Qk_ F CDL F M FIH SRW M H TVQ�S&MOC PRQf_;S c ]�PRZIQ J M�PgP8LjLNZIT { S&Q J LNP^m
s�C Q H M FIH ]�T Hn� Z H Q�LNUlP^]IM F^HgJRH T�C � HnJ T H S J C Q^o
_+C M F M F S&M¤P^]�M FIH sdS cVH T H S J C QIo^p EGFIH LjS&QIPRQ�C ¦nS&MOC PRQ�[ITVP8L HjcVc C c+J"H [�CDLNM HnJ C Q t C oRZ^T H ËRpDËRp

t PRT H SRL F W H � H W�_ H+H m;[�W POU�S c WDC o F MOW U J C � H T H QiM;[IT�P�L HnJ Z^T H p t C T c M { _ H [ H T�]�PRT�m LNPRQI�¨ZIo^S&MOC PRQ�SRW0S&QdSRW U c C c
± � SRW J _+C Q
ÈRÛRÛRÚ ² S&M*) H � H W c È;M�P�Ë~M�P Hjc MOS&s�WDC cVF _ FIH M FIH T�C M�C c [�P cVc C s�W H M�PfS&QdSRW Ui¦ H�H SRL Fac�H o^m H QiM�S c`F SV��C Q^o
S&Q�ZIQ JRH T�W U�C Q^oz� H TVs�SRW5PRT~S J � H LNMOC �-SRW�]�PRT�mqp�§¤M H SRL FKc M H [ { _ H M FIH Q�[ H T�]�PRT�m¢S�mqS&MOL F PO� H T�s�PRM F M F^H PRT�C o^C Q�SRW
]�PRT�m S&Q J M FIH s�S c�H LNPRQI��Z^o^S&MOC PRQ�SRW�]�PRT�mq± c�² P^]IM FIH T H S J C QIo^p

r�Q$M FIH LjS cVH M F S&Mfm`Z�W MOC [�W H mqS&MOL FIHjc S&T H ]�PRZIQ J ]�PRTl�-S&T�CDS&QiM c P^]2M FIH PRT�C o^C QdSRW0T H S J C Q^o�_�C M F C JRH QiMOCDLjSRW
X>S&QI��C`LNPRQ(M H QiM { M FIH ]�T Hn� Z H Q�LNU�P^]bM FIH PRT�C o^C Q�SRW�X-S&QI��C ã T H S J C Q^o c M�T�C QIo©C c�J C c M�T�C sIZ^M HnJ�Hn� Z�SRWDW UAs H M�_ HjH Q¬SRWDW
m�S&MOL F C QIo H Q(M�T�C Hjc p EGF C cbJ C c M�T�C sIZIMOC PRQxP^]>]�T Hn� Z H Q�LNU Hj} M H Q J"c M�P�S&QiU�[ F PRQIP^W PRo^CDLjSRW(SRW M H TVQ�S&MOC PRQ�PRTbLNPRQI�¨ZIo^S&MOC PRQ
S c�c P�LjCDS&M HnJ _�C M F/H SRL F m�S&MOL F p

° Ã(ñ^Ã(âbÞWVz¸�º8½5ÃiüOü¹¾¿¶�Ð
) H � H W0Ë H QiM�T�C Hjc S&T H M�T H S&M HnJ C Q�M�_bPk[�S cVcVHjc p t C T c M;_ H M�TVU/M�P®m H TVo H ) H � H W0Ë H QiM�T�C Hjc _�C M F M F P cVH S&MG) H � H W c
È�S&Q J É { T Hjc [ H LNMOC � H W U { s�S c�HnJ PRQ�s�P(P^W H S&Q�mqS&MOL F PO� H T;M FIH PRT�C o^C Q�SRW^T H S J C QIo^pbrj]�_ H ]¨SRCDW>M FIH�c CDm;[�W H mqS&MOL F�{
_ H [ITVP8L HjHnJ siU�S&Q�SRW Ui¦nC Q^oa]�PRT¤[�P cVc C sdCDWDC M�U�P^]Io H mqC Q�S&MOC PRQ®S&Q J+c�Hn� Z H Q(MOCDSRW(�RP^CDLjC QIo { T Hjc [ H LNMOC � H W Unp�r�QKM FIH LjS cVH
P^]�o H mqC Q�S&MOC PRQ { _ H m�S&X H QIP�S cVc Z�m;[^MOC PRQ c S&s�PRZ^M~M F^H [�P cVc C s�W H T�S&QIo H P^]vsdS cVH ]�PRT�m c P^]�M FIH�cVH o^m H Q(M�Y*�IQ�SRW
m�PRT�SRp/rNQ c M H S J _ H SRWDW P�_ªmqS&MOL F^Hjc M�PAS&Q(U�T H S J C Q^o
]�PRT+M F^H o^C � H Q�X>S&QI��C cVH o^m H Q(M { _ F CDL FÑJ C � H T/]�TVP^m M F^H
) H � H WGËzT H S J C QIo�PRQ�W U®C Q�M FIH �IQ�SRW�m�PRT�SRp EGF^H S&Q�SRW U c C c P^] cVHn� Z H QiMOCDSRW^�RP^CDLjC QIo�C c T�S&M FIH Tqm;PRT H LNPRQ c M�T�SRC Q HnJ
c C Q�L H M FIH mqS } CDm`Z�m Q(Z�m`s H T~P^]�[�P cVc C sdW H sdS cVH ]�PRT�m c ]�PRT�S��RP^CDL HnJ C Q�C MOCDSRW0m;PRT�SKC c M�_bP®± cVHjH/y"H LNMOC PRQ$ÉRpDÉ ² p
§gWDW�T H S J C QIo c ]�PRTzM FIH o^C � H Q:X-S&QI��C cVH o^m H Q(MlS&T H M F^H T H ]�PRT HqcVH S&T�L FIHnJ P�� H T { S&Q J S/mqS&MOL F C c T H M�ZIT�Q HnJ CD]vM F^H
T H S J C QIo c M�T�C QIofLNPRQ c C c M c P^]GS c M�T�C Q^oRY�C Q�C MOCDSRW J"H �RP^CDL HnJ �>S&T�CDS&QiM`P^]^M F^H ) H � H W�Ë cVH o^m H Q(M`T H S J C QIo^pGrNQ/M FIH LjS cVH
P^]�m
Z�W MOC [dW H mqS&MOL FIHjc S&M-) H � H W c È�S&Q J É { M FIH PRT�C o^C Q�SRWd]�T Hn� Z H QdLNUkP^]�M FIH X>S&QI��C ã T H S J C QIo�[�SRC TqC cgJ C c M�T�C sIZ^M HnJ
Hn� Z�SRWDW Uqs H M�_ HjH Q�SRWDW^mqS&MOL F C QIo c M�T�C QIo c p ° PRM H M F S&M {�JRHjc [�C M H ) H � H W�Ë¤X-S&QI��C ã T H S J C Q^ox[�SRC T c s H C QIo c S&Q J _�CDL F^HnJ
s H M�_ HjH Q�M�_bP cVH o^m H QiM c�{ C M�C c [ H T�] H LNMOW UK[�P cVc C s�W H ±�S&Q J C Q JRHjHnJ m;PRT H WDC X H W U ² M F S&M`QIP�SRW M H TVQ�S&MOC PRQ F S c MOS&X H Q
[dWDSRL Hn{ PRT
M F S&M`PRQ�W UKPRQ H P^]^o H mqC Q�S&MOC PRQ�S&Q J�cVHn� Z H Q(MOCDSRW-�RP^CDLjC QIo F S c P�LjLNZ^TVT HnJ p

r7]�QIP�m H TVo H _�C M F Sp) H � H WdÈ�PRTgÉ H Q(M�TVUk_;S c [�P cVc C s�W Hn{ _ H [ITVP8L HjHnJ M�P\LjS&TVTVUkPRZIM�LNP^m
sdC Q HnJ S&QdSRW U c C c P^]
c�Hn� Z H Q(MOCDSRW��RP^CDLjC QIo
S&Q J o H mqC Q�S&MOC PRQ©S&o^SRC Q c Mp) H � H W0Ü H Q(M�T�C Hjc pxrj]�SkmqS&MOL F C c ]�PRZIQ JI{ M FIH ]�T Hn� Z H QdLNUaP^]8M F^H
PRT�C o^C Q�SRW�X-S&QI��C ã T H S J C Q^ol[�SRC TqC cgJ C c M�T�C s^ZIM HnJqHn� Z�SRWDW U/s H M�_ HjH QASRWDWGmqS&MOL F C QIo H Q(M�T�C Hjc p�rj]�QIP�m�S&MOL F C c ]�PRZIQ JI{
_ HlJ C T H LNMOW U�LNT H S&M H S;Q H _�) H � H W�Ü H Q(M�TVU�S&Q J LjS&T�TVUlP�� H T�M F^H ]�T Hn� Z H Q�LNU�]�TVP^m¬M FIH PRT�C o^C Q�SRW H Q(M�TVUnp
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° Ã(ñ^Ã(â�ÍQVz¸�º8½5ÃiüOü¹¾¿¶�Ð
t PRTä) H � H W`É { _ H �^T c MaW P(PRXÖ]�PRT�S&Q C J"H QiMOCDLjSRW H QiM�T�UÖS&M ) H � H W`Ü®S&Q J m H TVo H M FIH M�_bP�CD]�[�P cVc C s�W H p�r�QAM F^H
LjS c�H M F S&M c CDm�[�W H mqS&MOL F ]�SRCDW c�{ CD]dM F^H T H S J C QIo
LNPRQ(MOSRC Q c S c�H o^m H QiM�Y�C QdC MOCDSRWd�RP^CDL HnJ LNPRQ c PRQ�S&Q(M { _ H T H [�WDSRL H
M F^H LNPRQ c PRQ�S&Q(M�C Q � Z Hjc MOC PRQ�_+C M F M F^H Z^Q J"H T�W U8C QIo�]�PRT�mq± c�²�{ S&Q J W PiPRX�]�PRT�SKmqS&MOL F S&M-) H � H W0ÜRp;rj]�SKmqS&MOL F
C c ]�PRZ^Q JI{ _ H m H TVo H M�P¨) H � H W�ÜRp�rNQ�M FIH LjS c�H M F S&MzQIP c�Hn� Z H Q(MOCDSRW8�RP^CDLjC Q^oRY*s�S cVHnJ S&Q�SRW U c C c C c CDmqm HnJ CDS&M H W U
S&[^[�S&T H Q(M\]�PRTlM F^H o^C � H QÑT H S J C Q^o ã X-S&QI��C�[�SRC T { _ H SRW c PÖW P(PRXæ]�PRT�S:LjS&QIPRQ�CDLjSRW;]�PRT�m C Q�M FIH ) H � H W~È J S&MOS {
SRWDW P�_�C QIo�]�PRT`M FIH [�P c�c C s�CDWDC M�UkP^]�M F^HxcVH o^m H Q(M�Y*�IQ�SRWdm;PRT�S F S��8C QIols HjH Qfo H mqC Q�S&M HnJ C Q�M FIH ) H � H W�È c M�T�C QIofS&M
M F^Hgc SRm H MOCDm H S c M FIH�cVH o^m H QiM�Y�C Q�C MOCDSRW2m;PRT�SkC Q\M FIH ) H � H W0É c M�T�C QIo F SV��C QIoks HjH Q\�RP^CDL HnJ p�§ cVc Z�mqC Q^o�M F S&M
S\mqS&MOL F C c SRL F C H � HnJI{ M FIH M�_bP\T H S J C QIo c S&T H m H TVo HnJ M�PRo H M FIH TaS&M ) H � H W¤Ü { Z c C QIo�M FIH LjS&QIPRQ�CDLjSRWdT H S J C Q^o
S&Q J LNP^m
sdC Q�C QIokM FIH T Hjc [ H LNMOC � H ]�T Hn� Z H QdLjC Hjc p�r�Q$C Q c MOS&Q�L Hjc _ F^H T H QIP®mqS&MOL F C c [�P cVc C s�W H S&M�S&Q(UAW H � H W { M F^H
X>S&QI��C ã T H S J C QIo cVH o^m H Q(M`[�SRC T�C c [ITVP^m;PRM HnJ M�P�) H � H WvÜ�S c C c S&Q J M FIH PRT�C o^C Q�SRW�]�T Hn� Z H Q�LNU�C c LjS&TVT�C HnJ PO� H T�p

° Ã(ñ^Ã(â�´QVz¸�º8½5ÃiüOü¹¾¿¶�Ð
E ZITVQdC QIo/�IQ�SRWDW U�M�P�) H � H WbÈ { _ H �IT c M�W PiPRX�M�P�m H TVo H M�P�S&QÖC J"H Q(MOCDLjSRW H Q(M�TVU$S&M�) H � H WbÜRp t SRCDWDC QIo\M F C c�{ _ H
LjS&T�TVU�PRZIMxS�o H mqC QdS&MOC PRQIY*s�S cVHnJ S&QdSRW U c C c P^]>M FIH PRT�C o^C Q�SRW>T H S J C QIo { S&Q J+cVH S&T�L F ]�PRTxLjS&QIPRQ�CDLjSRWv]�PRT�m c S&M ) H � H W
ÜRp0r�Q�M FIH C Q c MOS&Q�L H M F S&M�QIPKmqS&MOL F C c [�P cVc C s�W Hn{ M FIH X>S&QI��C ã T H S J C QIo cVH o^m H Q(M¤[�SRC T;C c [IT�P^m;PRM HnJ M�P�) H � H W�Ü+S c
C c _�C M F M FIH ]�T Hn� Z H Q�LNU�P^]�M FIH PRT�C o^C Q�SRWI[�SRC T�p

"ñe�"le�~ � q�m�/]t�/]x{zgxg�O�XH tuzg��|]zgtu��xgmhj
� F CDW H LjS&QIPRQdC ¦nC QIo�M FIH T H S J C Q^o c�{ _ H X HjH [�M�T�SRL*X
P^]�LjS c�Hjc _ FIH T H o H Q(Z�C Q H SRW M H TVQ�S&MOC PRQ$M�PiPRX
[�WDSRL H ±�LjS cVHjc
_ FIH T H`H Q(M�T�C Hjc S&M J C � H T H QiM�W H � H W c _ H T H�c Z�LjL HjcVc ]�Z�WDW Uam H TVo HnJ M�PRo H M FIH T¤sdS cVHnJ PRQ�S�LNPRQI��Z^o^S&MOC PRQ { o H mqC Q�S&MOC PRQ
S&Q J ÿ&PRT c�Hn� Z H Q(MOCDSRWn�RP^CDLjC QIo/S&Q�SRW U c C c�²�{5c P�S c M�P H Q�S&sdW H Z c M�P�LjSRWDLNZ�WDS&M H [ITVPRsdS&s�CDWDC MOC Hjc SRLjLNPRT J C QIo�M�P Ù2� Z�S&MOC PRQ
±�ËRpDÈ ² £

YBZ ±\[ ²^] ° Z�m
s H T¤P^]^PRs cVH TV� HnJ`_ SRW M H TVQ�S&MOC PRQ c
° Z�m`s H T H QiM�T�C Hjc~c S&MOC c ]�U8C QIoqM FIH LNPRQ J C MOC PRQ c PRQ _ ±�ËRpDÈ ²

_ FIH T Ha_cbed&cVHn� Z H Q(MOCDSRW �RP^CDLjC Q^oOfNo H mqC Q�S&MOC PRQ^fjLNPRQI�¨ZIo^S&MOC PRQhgRp t PRT H SRL F�cVH o^m H Q(M { _ H M H S cVH S&[�S&T�M�M FIH ]�T H Y
� Z H Q�LjC Hjc ]�PRT c�Hn� Z H Q(MOCDSRW��RP^CDLjC QIo { o H m�C Q�S&MOC PRQ S&Q J LNPRQ^��ZIo^S&MOC PRQ c P|S c M�PAs H S&s�W H M�P�T H S&[I[dW U$M FIH m S c
C Q J"H [ H Q J"H Q(M¤[ITVPRs�S&s�CDWDC MOC Hjc s H W PO_�p

� PRM F:cVHn� Z H Q(MOCDSRWv�RP^CDLjC Q^o�S&Q J o H mqC Q�S&MOC PRQ F S�� H T H L H C � HnJfc C oRQ�C ��LjS&Q(MKS&M�M H Q(MOC PRQ|C Q
M FIH WDC M H T�S&M�Z^T H S&Q J
c�H � H T�SRW¹T�Z�W Hjc oRP�� H TVQ�C QIo^ÿ&[IT HnJ CDLNMOC QIo~M FIH C T�P8LjLNZITVT H QdL H�F SV� H s HjH Qz[ITVPR[�P cVHnJ p�¥�PO_ H � H T { S c _ H S&T H S&M�M H m;[IMOC QIo
M�PAm;P J"H W�M FIH XiQIP�_�W HnJ o H P^]`S�hnS&[dS&Q HjcVH W H S&TVQ H T { _ H _;S&Q(M�M�P�S c�c Z�m H S c WDC M�MOW H WDC QIoRZ�C c MOCDL�X(QIPO_�W HnJ o H S c
[�P cVc C s�W H p � T HnJ CDLNMOC PRQ|P^]�M FIH M�_2P©[ FIH QIP^m H QdS�C c M F Z c s�S cVHnJ PRQ PRQ�W UÑM FIH CDmqm HnJ CDS&M H W Hj} CDLjSRWxLNPRQ(M Hj} M
P^]0M FIH�cVH o^m H QiM+T H S J C QIo�C Q � Z Hjc MOC PRQ { M F S&M�C c M FIHlcVH o^m H Q(M�[�PRM H Q(MOCDSRWDW U®ZIQ JRH TVoRP^C QIo
SRW M H T�Q�S&MOC PRQ S&Q J M F^H
Q H C o F s�PRT�C QIoam�PRT�S�C QkM FIH S J ��SRL H QiM cVH o^m H QiMOp�ÝzC � H Q/M FIH T H S J C Q^ogP^] cVH o^m H Q(M�C Q � Z Hjc MOC PRQk_ H o H Q H T�S&M H M F^H
[^TVPRs�S&s�CDWDC MOC Hjc P^]�C M~ZIQ J"H T�oRP^C QIo cVHn� Z H Q(MOCDSRW��RP^CDLjC QIo�CD] cVH o^m H Q(M�C Q�C MOCDSRWGm;PRT�SlC c ZIQ(�RP^CDL HnJ S&Q J M FIH T H�Hj} C c MgS
[^T H ��C PRZ c
cVH o^m H Q(M
_�C M F S&M�W H S c M
PRQ H m;PRT�SgC Q®C MOp�) H M
Z c T H ] H T¤M�PqM F C c [ITVPRs�S&sdCDWDC M�U�P^]�S cVH o^m H QiM
s H LNP^mqC Q^o
�RP^CDL HnJ S c YBi�jUk�lJm ±\[ ² ]�T�P^m¢Q^PO_ PRQ�pxr�Q\M FIH LjS cVH P^] cVHn� Z H Q(MOCDSRW��RP^CDLjC QIo/MOS&X8C QIok[�WDSRL H PRQ�M FIH LNPRQ c PRQ�S&QiM 8 F :
±¨[^TVPRQIPRZIQ�L HnJ S c ÿ F ÿ�PRT¤ÿ7�vÿ JRH [ H Q J C QIo¤PRQkLNPRQiM Hj} M ² ß _ H mqS&X H S�M F T HjH _;SVU J C c MOC Q�LNMOC PRQ�s H M�_ HjH Q�Q^P`�RP^CDLjC QIo {
c�H mqC Y*�RP^CDLjC QIo�S&Q J ]�Z�WDW-�RP^CDLjC QIo^p;ÝzC � H Q�M FIH T H S J C QIo cVH o^m H QiM�C Q � Z Hjc MOC PRQa_ H o H Q H T�S&M H M FIH [ITVPRs�S&s�CDWDC MOC Hjc P^]
o H m�C Q�S&MOC PRQ®P8LjLNZITVT�C Q^o\CD]vM FIHgcVH o^m H Q(M�Y*�IQ�SRW0m;PRT�S�LjS&Q�Z^Q J"H TVoRPKo H mqC Q�S&MOC PRQ { CD]8M FIH�cVH o^m H QiMlC c S&MqW H S c M�É
m�PRT�S H C Q�W H QIoRM F S&Q J CD]-M FIH T H~Hj} C c MxS&Q�S&QIPRM FIH T c�H o^m H QiMxC QkM F^H T�C o F MzW Hj} CDLjSRWvLNPRQiM Hj} MOp�) H M�Z c T H ] H T¤M�P�M F C c
[^TVPRs�S&s�CDWDC M�U�P^]GS c�H o^m H QiM`T H S J C QIoqZ^Q J"H TVoRP^C QIogo H m�C Q�S&MOC PRQ
S c YBnomUp ±\[ ² p

§�]�M H T�LjS&QIPRQdC ¦nS&MOC PRQ { PRZ^T J S&MOSq]�TVP^m S&s�PO� H _2PRZ�W J W PiPRX�S c ]�P^WDW PO_ c £

êrq&ø ±OøÐ¸�±O­{ëPì²¶�³2î�´A­g¸�´�ìô¶P³ö�:ì²´�ðSsut�v�w��:ðP±�¸�±)sut�v�wSxzyJ{�NP�|{�} {�NP� {�} {�~ ��{�} {�N	�\{�} {�NP¢�{8�Aø
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µ��RP^CDLjC QIo

u Q�L H _ H�F S�� H M FIH LjS&QIPRQ�C ¦ HnJfJ S&MOS { C MxC c M�T�C ��CDSRW>M�PfLNPRZIQ(M
M FIH Q(Z�m
s H T¤P^]�P8LjLNZITVT H Q�L Hjc P^] H SRL F T H S J C QIoa]�PRT
S�o^C � H QaX>S&QI��C c�H o^m H QiM+S&Q J LNPRQ(� H TVM
M F C c Q(Z�m`s H TxC QiM�PqM F^H [ITVPRs�S&sdCDWDC M�U�P^]^M F^H o^C � H QaX>S&QI��C c�H o^m H QiM`MOS&X�C QIo
H SRL F T H S J C QIo^p EGF C c [^TVPRs�S&s�CDWDC M�Ul_ H _�CDWDW J"Hjc C oRQdS&M H S c Y ±\[�9 � ² p ° PRMOCDL H M F S&M¤M F C c [ITVPRs�S&sdCDWDC M�U J"H [ H Q J"c PRQ�W U
PRQKM FIH X>S&QI��C�L F S&T�SRLNM H T�C Q � Z Hjc MOC PRQ { ZIQ�WDC X H M FIH YBi�jUk�lJm ±\[ ² S&Q J YOnomUp ±\[ ² _ F CDL F�J"H [ H Q J PRQ�W U�PRQKM FIH T H S J C Q^o
T H SRWDC ¦nS&MOC PRQÖP^]�M F^HacVH o^m H Q(M�C Q � Z Hjc MOC PRQ�p ��H W P�_�_ H _+CDWDW Hj} [�WDSRC Q F P�_ M FIHjc�H [ITVPRsdS&s�CDWDC MOC Hjc S&T H Z cVHnJ M�P
o H Q H T�S&M H S&Q Jgc LNPRT H T H S J C QIo c p

ù�R�ý � UX9�`-?A;-, ' UX;-U]8:9�BV?ADE; 9�;-` S =>D�8:?c;-,

"ñeûúlegd .]��q�x{j]y
.]w4y�ý w4j���tu��x{mhj
E0F TVPRZIo F+c M H [ c P^]^SRWDC oRQdm H QiM
S&Q J LjS&QIPRQdC ¦nS&MOC PRQq_ H _ H T H S&s�W H M�P Hj} M�T�SRLNM`S cVH MGP^]"T H S J C Q^o c ]�PRT H SRL Fgc�H o^m H QiM
S c _ H WDW�S c�J"H T�C � HnJ M FIH [^TVPRs�S&s�CDWDC MOC Hjc ]�PRT�S J C � H T H Q(M�M�Ui[ Hjc P^](T H S J C QIoKSRW M H TVQ�S&MOC PRQKM F S&M;LjS&QlP8LjLNZIT�pdrNQ�PRT JRH T
M�PKo H Q H T�S&M H [^TVPRs�S&s�CDWDC MOC Hjc ]�PRT J C � H T H Q(M�T H S J C QIo c ]�PRTgSxo^C � H Q�X-S&QI��C c M�T�C QIo {�F PO_ H � H T { _ H m`Z c M J"H LjC J"H+F PO_
M�Pk[dS&TVMOC MOC PRQ�M F S&M c M�T�C QIoKZI[�C Q(M�P c�H o^m H QiM c p ° PRM H M F S&M;M F C cqJ C � H T c ]�TVP^m oRT�S&[ F^H m Hjã [ F PRQ H m H SRWDC oRQdm H QiM
C QKM F S&Mb_ H�J P�QIPRM�LNPRQ c C J"H TbM FIH T H S J C QIo�P^]-M FIH`c M�T�C QIokS&M;SRWDW { sIZIM;S&T H SR]�M H TzSx±¨[^TVPRs�S&s�CDWDC c MOCDL ² m;P J"H W5P^] F PO_
SxZ cVH T�mqC o F M`[�S&TVMOC MOC PRQ�Sxo^C � H QfoRT�S&[ FIH m Hxc M�T�C QIo�C Q(M�P c�H o^m H QiM c C QfPRT J"H T~M�P�o H Q H T�S&M H S&Q�PO� H T�SRWDW�T H S J C Q^o
]�PRT~C MOp u Q�W U/SR]�M H T2_ H�F S�� H�c Z�L F S cVH o^m H Q(MOS&MOC PRQ®LjS&Q�_ H S&[^[�W U�M F^H LNP^m;[�PRQ H Q(M�T H S J C Q^o c S&Q J [ITVPRs�S&s�CDWDC MOC Hjc
]�PRT H SRL F\cVH o^m H Q(M;M�PlPRs^MOSRC Q�S�LNP^m;[�W H M H T H S J C QIo�S&Q J C M c [ITVPRs�S&sdCDWDC M�Unp � H+F S�� H LNPRQ c C J"H T HnJ M�_2P J C � H T H Q(M
_�S�U c P^] cVH o^m H QiMOC QIo c M�T�C QIo c £ds�C oRT�SRm [^TVPRs�S&s�CDWDC M�U�sdS cVHnJ S&Q J L F S&T�SRLNM H T ãRc LNT�C [IM�s�PRZIQ J S&TVUqs�S c�HnJ p

Î�¾¿Ð^¸�ÅIÒ�Vz¸�º^ÆdÅIÆ�¾¿â¿¾¿·¹¾¿Ãiü
� C oRT�SRm c S&T H S�_ H WDW�X(QIPO_
M H L F Q�C � Z H M�P Hjc MOS&s�WDC c�F M FIH W H � H W�P^]"T H WDS&MOC PRQ c�F C [/SRm;PRQIogS J ��SRL H Q(M cVH o^m H Q(M c p¤¥ H T H
_ H�H m;[�W P�UlM F^H M H L F Q�C � Z H C QkT�S&MOC QIogM F^H WDC X H WDC F PiP J P^]IM FIH o^C � H Qas�C oRT�SRm s H C QIo c [dWDC M�C Q(M�PgM�_bP cVH o^m H QiM c S c
PR[^[�P c�HnJ M�Pqs H C QIoaL F ZIQIX HnJ M�PRo H M FIH T+C Q(M�P�S c C QIo^W HxcVH o^m H QiMOp

§ c QIPRM HnJ S&s�P�� Hn{ X-S&MOS&X>S&Q�S
S&Q J�F C T�S&o^S&Q�S c M�T�C QIo c MOS&X H SkZ^Q�C � Z H X-S&QdS&Y*s�S cVHnJ T H S J C QIo { C TVT Hjc [ H LNMOC � H
P^] F P�_¢_ HqcVH o^m H Q(MxM F^H mçZI[�p � H M F Z c L F ZIQIXASRWDW�LNPRQ(MOC oRZIPRZ c+F C T�S&o^S&Q�S/S&Q J X-S&MOS&X>S&Q�SfL F S&T�SRLNM H T c ±�S&Q J
SRW [ F S&Y*QiZdm H T�CDL c M�T�C QIo c�² M�PRo H M FIH T�C QiM�PÖSkZIQdC oRT�SRmóZIQdC MfS&Q J ]�P8LNZ c PRQ�X-S&Q^��C
L F S&T�SRLNM H TKZIQ�C M c PRQ�W Unp t PRT
Hj} SRm;[�W Hn{ o^C � H Q�S J CDLNMOC PRQ�S&TVU H Q(M�TVU�Ð��·}àq
� ���¨÷��À���>���c��'&ø �&C Q(M�TVP J Z�L H 
 { _ FIH QaLjSRWDLNZ�WDS&MOC QIo cVH o^m H Q(MOS&MOC PRQ
[^TVPRs�S&s�CDWDC MOC Hjc�{ _ H PRQdW U�LNPRQ c C J"H T
M FIH ]�P^WDW P�_�C QIo c�H o^m H QiMOS&MOC PRQ�PR[IMOC PRQ c £

ÈRp�6�ÐQ� }RqA�X7�¸ 6�Ð��M}RqA�X7
ÉRp�6�ÐQ� }RqA�X7�¸ 6�Ð�9�� }RqA�X7
ËRp�6�ÐQ� }RqA�X7�¸ 6�Ð��:9G}RqA�X7
Ì^p�6�ÐQ� }RqA�X7�¸ 6�Ð�9���9G}ÜqÏ��7

E0FIH oRT�S&[ FIH m Hjã SRWDC oRQ�m H QiM J S&MOSx[ITVP���C J"Hjc S&Q Hj} [�WDCDLjC M J"Hjc LNT�C [IMOC PRQ�P^]�X>S&QI��C c M�T�C QIo cVH o^m H QiMOS&MOC PRQ©C Qd]�PRT�m�S&Y
MOC PRQ { _ F CDL F _ H LjS&Q+T H S J PR� J C T H LNMOW UzM�P�] HjHnJ C QiM�P~M FIH s�C oRT�SRm$[ITVPRs�S&sdCDWDC M�Uzs�S c�HnJ Z^Q�C MOp EGF Z c�{ M FIH LjSRWDLNZ�WDS&M HnJ
[^TVPRs�S&s�CDWDC MOC Hjc LNPRTVT Hjc [�PRQ J LjW P c�H W U�M�PlM FIH SRWDC oRQ�m H Q(M`PRZ^M�[IZIM J S&MOSRp
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¬®­ ¯L°�±�²�³�°c¯L°�´aµh¶ ³�·�¸�¹>ºo´»³�¹S´»¼�¯«¸�¯«¶ ±�¼¾½�¸�¯«¸a·o´»¿�´�ÀU¯LºÁ¯L°�´`º�´»³�¹S´»¼8¯«¸�¯«¶ ±�¼X¯L´»¼�½Â´»¼�À»¶ ´»ºG¸�ºÁ´»Ã�¯L·�¸�ÀU¯L´�½Äµ�ÅÆ±�²�·
³�·�¸�Ç�°�´�¹S´»ÈÉÇ�°�±�¼�´�¹S´Ê¸�­Ë¶ ³�¼�¹S´»¼�¯®Ç�·o±ªÀU´»ºoº�ÌhÍÎ´�Í&´»·o´Ê¸�ÏÐ·�¸�¶Ë½Ñ¶ ¯Q¹�¶ ³�°�¯�¼�±�¯�·�´»¿�´�ÀU¯Ò°�±«ÍÓ¸Ô­ ´�¸�·o¼�´»·Õ¹�¶ ³�°�¯Ò¯L·oÅ
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¯L±aµ�·o´�¸�ñÔ²�ÇW¯L°�´<º�¯L·�¶ ¼�³�òÔóÚ°�´»·o´�ÏÐ±�·o´�ÌôÍ&´ÔÀU±�¼�º�¶Ë½Â´»·�´�½W¸�¼@¸�­ ¯L´»·o¼�¸�¯«¶ õ�´�òÁ¬ö­ ´�¸�·�¼�´»·÷Íz¶ ¯L°c­Ë¶Ë¹�¶ ¯L´�½Õñ8¼�±«Íz­ ´�½Â³�´
±�Ïªñø¸�¼�ùL¶ô¸�¼h½Õú�¸�Çh¸�¼�´»ºo´Á¹S±�·oÇ�°�±�û�Ç�°�±�¼�±�­ ±�³�ÅG¹�¶ ³�°�¯Ü¯L·�ÅÁ¯L±�¯«¸�ñ�´Ò¯L°�´zº�¶Ë¹SÇ�­ ´»ºo¯®¸�Ç�Ç�·�±�¸�ÀÉ°a¯L±�¯L°�´zÇ�·o±�µ�­ ´�¹ü±�Ï
·�´�¸�½�¶ ¼�³ý¸÷ÍÎ±�·�½�òzþç¶ õ�´»¼Æ¸÷ºo¯L·�¶ ¼�³ýÀU±�¼8¯«¸�¶ ¼h¶ ¼�³Áñø¸�¼�ù�¶�¸�¼�½�Çÿ±�¯L´»¼�¯«¶Ë¸�­Ë­ Å`ñ ¸�¼�¸�ÀÉ°�¸�·�¸�ÀU¯L´»·oº�ÌOºo´»³�¹S´»¼�¯S´�¸�ÀÉ°ýñ ¸�¼�ùL¶
ÀJ°�¸�·�¸�ÀU¯L´»·5µ�ÅQ¶ ¯Lºo´�­ËÏ�¸�¼�½�¸�­ ºo±�ÀU±�¼�º�¶Ë½Â´»·S½�´�¹�¸�·�À»¸�¯«¶ ±�¼�º�¶ ¼�º�ÀU·�¶ Ç�¯Ü¸�ºÎºo´»³�¹S´»¼�¯&µÿ±�²�¼h½�¸�·�¶ ´»º�òÎóÚ°�´»¼�¯L·oÅÒ¯L±�½Â´»·�¶ õ�´
¯L°�´�±«õ�´»·�¸�­Ë­øº�¯L·�¶ ¼�³Ò·o´�¸�½�¶ ¼�³Òµ�ÅaÀU±�¹+µ�¶ ¼�¶ ¼�³ÒÇ�¸�·�¯«¶Ë¸�­�·o´�¸�½�¶ ¼�³�º5±�Ï�±�µ�¯«¸�¶ ¼�´�½�ºo´»³�¹S´»¼�¯Lº�òÜóÚ°�¶ º�Ç�·o±ªÀU´�½Â²�·o´®À»¸�¼Áµÿ´
º�¶Ë¹SÇ�­ ÅýÏ ±�·�¹<¸�­Ë¶ � ´�½`¶ ¼�¯L±`¸�¼W¸�­ ¯L´»·o¼h¸�¯«¶ õ�´zºo´»³�¹�´»¼8¯«¸�¯«¶ ±�¼aº�ÀÉ°�´�¹S´��
� ò��U¼�ºo´»·o¯÷¸uºo´»³�¹�´»¼8¯Ò¹�¸�·oñ�´»·zÏÐ±�·+´�¸�ÀJ°�½Â´�¹�¸�·�À»¸�¯«¶ ±�¼Ä¶ ¼Qº�ÀU·�¶ Ç�¯
Ö ò�¬®½�½�¶ ¯«¶ ±�¼�¸�­Ë­ ÅÊ¶ ¼�ºo´»·�¯÷¸Sºo´»³�¹S´»¼�¯�¹�¸�·�ñ�´»·z¸�Ï ¯L´»·Ü´�¸�ÀÉ°añø¸�¼�ù�¶ªÀJ°�¸�·�¸�ÀU¯L´»·�ò
��¼hÀU±�·oÇÿ±�·�¸�¯«¶ ¼�³Ô¯L°�¶ º®ºo´»³�¹S´»¼�¯«¸�¯«¶ ±�¼Æº�ÀÉ°�´�¹�¸�·�´»ºo²�­ ¯LºÕ¶ ¼Ñº�¶Ë¹SÇh­Ë¶ ��À»¸�¯«¶ ±�¼¦±�Ï^¯L°�´Á³�´»¼�´»·�¸�¯«¶ ±�¼¦Ç�·�±ÿÀU´»ºoºÕ¸�ºa¶ ¯

·�´�¹S±«õ�´»ºÔ¹�²�­ ¯«¶ ÈÉñ ¸�¼�ùL¶Úºo´»³�¹S´»¼�¯Lº`ÏÐ·o±�¹ ÀU±�¼�º�¶Ë½Â´»·�¸�¯«¶ ±�¼�ò	�á±«ÍÎ´»õ�´»·�Ì&¯L°�¶ º�º�¶Ë¹SÇh­Ë¶ ��À»¸�¯«¶ ±�¼XÀU±�¹S´»ºÔ¸�¯Õ¸�Ç�·�¶ËÀU´Á±�Ï
Ç�·o´»õ�´»¼8¯«¶ ¼�³�³�´»¼�´»·�¸�¯«¶ ±�¼Q±�Ï�ÀU±�·o·�´�ÀU¯Î·�´�¸�½�¶ ¼�³�Í�°�´»¼ý¹�²�­ ¯«¶ ÈÉñ ¸�¼�ùL¶8ºo´»³�¹S´»¼�¯Lº÷¸�·o´Ò¶ ¼�õ�±�­ õ�´�½Q¸�­ ¯L°�±�²�³�°�Ìÿ¸�ºÎÍÎ´S°�¸Lõ�´
Çÿ±�¶ ¼�¯L´�½Q±�²�¯÷µÿ´�Ï ±�·�´�ÌÎ¹+²�­ ¯«¶ ÈÉñ ¸�¼�ùL¶ª²�¼�¶ ¯LºÁ¸�·o´�·o´�¸�ºo±�¼�¸�µ�­ ÅÆÀU±�¹<¹S±�¼�
�ò
�Â±�·Ò´»Ãª¸�¹SÇ�­ ´�Ì�³�¶ õ�´»¼������ �������������
 º�±�²�õ�´»¼�¶ ·"!çÍ&±�²�­Ë½®µO´�º�´»³�¹S´»¼8¯L´�½`¶ ¼W¸�ÏÐ±�­Ë­ ±«Íz¶ ¼�³a¹�¸�¼�¼�´»·"�
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�á±«ÍÎ´»õ�´»·�Ì�º�¶ ¼hÀU´.�������������Ü¶ º&¼�±�¯u¸÷ÀU±�¹�ÇO±�º�¶ ¯«¶ ±�¼�¸�­Ë­ Å`½Â´»·�¶ õ�´�½÷·o´�¸�½�¶ ¼�³ç±�Ï/�aÌ0�>¸�¼�½.� ÍÎ´+Íz¶Ë­Ë­�¼�´»õ�´»·&µÿ´z¸�µh­ ´
¯L±Õ³�´»¼�´»·�¸�¯L´`¶ ¯<ÏÐ·o±�¹ ¸�ÀU±�¹SÇÿ±�º�¶ ¯«¶ ±�¼G±�Ï&¶ ¼�½�¶ õª¶Ë½Â²�¸�­ÚÀÉ°h¸�·�¸�ÀU¯L´»·÷·o´�¸�½�¶ ¼�³�º�¸�¼�½Ô¸�­ ¯L´»·o¼�¸�¯«¶ ±�¼�º�ò21ý´�³�´»¯<¸�·o±�²�¼h½
¯L°h¶ º)Ç�·o±�µ�­ ´�¹cµ8ÅÁ¶ ¼�ºo´»·o¯«¶ ¼�³�¯L°�´zÀU±�·o·o´�ÀU¯u½�¶ËÀU¯«¶ ±�¼�¸�·oÅÒ·o´�¸�½�¶ ¼�³<¶ ¼�¯L°�´5·o´�¸�½�¶ ¼�³�ºo´»¯)Í�°�´»¼Õ¶ ¯u¶ º)¼�±�¯+¸�²�¯L±�¹�¸�¯«¶ËÀ»¸�­Ë­ Å
³�´»¼�´»·�¸�¯L´�½�ò

�Â²�·o¯L°�´»·�¹S±�·o´�Ì�¯L°�¶ ºÁºo´»³�¹S´»¼�¯«¸�¯«¶ ±�¼ º�ÀJ°�´�¹�¸Ä¸�­ ºo± ¶ ¼�¯L·o±ª½Â²�ÀU´»ºG¸`Çÿ±�¯L´»¼8¯«¶Ë¸�­ÎÇ�·�±�µ�­ ´�¹>±�Ï5ºo²�3�Ã¦°�¶ ·�¸�³�¸�¼h¸
·�´�¸�½�¶ ¼�³�º�µO´�¶ ¼�³ ¶ ¼�À»­ ²�½Â´�½ ¶ ¼Æ¯L°�´`³�´»¼�´»·�¸�¯L´�½W·o´�¸�½�¶ ¼�³Êºo´»õ�´»·�¸�­á¯«¶Ë¹S´»º�ò4�Â±�·�´»Ãª¸�¹SÇ�­ ´�Ì�ÏÐ±�·<ºo¯L·�¶ ¼�³65*798;:
< ��=>��?���@��  ½�¶ º�ÀU±�²�¼�¯�!�ÍÎ´ç³�´»¯�¯L°�´�Ï ±�­Ë­ ±�Íz¶ ¼�³�ºo´»³�¹S´»¼�¯«¸�¯«¶ ±�¼�Ì

# 5A7B86:C%D' # 5E)/7F)G8H)I:C%

J ²�¯hº�¶ ¼�ÀU´�¯L°�´Îñ ¸�¼�ù�¶�5 °�¸�ºh·o´�¸�½�¶ ¼�³�º�­Ë¶ ñ�´BK-�MLN@�O"P�¸�¼h½ < �QLR=>O"P�¸�¼h½�ñ ¸�¼�ùL¶M8X·o´�¸�½�¶ ¼�³�º�­Ë¶ ñ�´TS��ULR@�O"P5¸�¼�½9S��VLN@��"=>O"PÍÎ´<¹�¶ ³�°�¯�´»·o·o±�¼�´»±�²�º�­ Å<³�´»¼�´»·�¸�¯L´çõ�´»·oÅý¶Ë¹SÇ�·o±�µh¸�µ�­ ´S·o´�¸�½�¶ ¼�³�ºz­Ë¶ ñ�´�� < ��=>OW=X�YS��Y@"�Y@"� ±�·2K>��@�OWS���@���=Z�"=>OW@���Íz¶ ¯L°Á¯L°�´¯L·�¸�¶Ë­Ë¶ ¼�³G°�¶ ·�¸�³�¸�¼�¸Ê¶ ¼�À»­ ²�½�´�½Ô¯|Íz¶ËÀU´�ÌÎµ�²�¯QÏr¸�¶Ë­Ú¯L±W³�´»¼�´»·�¸�¯L´`¯L°�´G¹S±�·o´QÇh­Ë¸�²�º�¶ µ�­ ´�[L¸�­ ¯L°�±�²�³�° ºo¯«¶Ë­Ë­^´»·o·o±�¼�´»±�²�º�\
K>��=X�Y?"�Y@"�h±�·Ò¯L°�´ýÀU±�·o·o´�ÀU¯ < ��=X�Y?"�Y@"�?ò]1 °�¶Ë­ ´�Í&´Ê¸�·o´ýÀU´»·o¯«¸�¶ ¼�­ Åc¸�ÏÐ¯L´»·�³�´»¼�´»·�¸�¯«¶ ¼�³ý´»·o·o±�¼�´»±�²�ºÒ·o´�¸�½�¶ ¼�³�ºQÏÐ±�·�¯L°�´½�¶ËÀU¯«¶ ±�¼�¸�·oÅa´»¼8¯L·�¶ ´»º<¸�¯�°h¸�¼�½�Ì�Í&´ÒÍ�¸�¼8¯�¯L±Ê­Ë¶Ë¹�¶ ¯S¯L°�´Ò·o´�¸�½�¶ ¼�³�³�´»¼�´»·�¸�¯«¶ ±�¼Ê¯L±�ºo¯L·�¶ ¼�³�º�¯L°h¸�¯®ÀU±�²h­Ë½ýÏ ´�¸�º�¶ µh­ ÅÕµÿ´
·�´�ÀU·o´�¸�¯L´�½�µ�Å�²�ºo´»·oº�ò+ó�±�³�´»¯�¸�·o±�²�¼�½Ò¯L°�¶ º�Ç�·o±�µ�­ ´�¹!ÍÎ´�½�¶ õª¶Ë½Â´�¸�­Ë­�¯L°�´ç·o´�¸�½�¶ ¼�³�ºz¶ ¼�¯L±<¯|ÍÎ±<´�^«²�¶ õ ¸�­ ´»¼8¯u³�·o±�²�Ç�º
Í�¶ ¯L°Õ´�^«²�¸�­�Ç�·o±�µ�¸�µh¶Ë­Ë¶ ¯«¶ ´»º�ÏÐ±�·�ÀU±�·o·o´»º�ÇO±�¼h½�¶ ¼�³Ò·o´�¸�½�¶ ¼�³�º��
[L¸_\®·o´�¸�½�¶ ¼�³�º�¯L°�¸�¯zÀ»¸�¼`±ÿÀ»ÀU²�·+±�¼�­ Å�Í�¶ ¯L°Q¯L·�¸�¶Ë­Ë¶ ¼�³�ñø¸�¼�¸<¸�¼�½
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Ö 4 ØÚÙuÛÜÝSÞÚßáà ª�äÄëSì	Ø�Þ^ì	æ�êuÛuà5íÆìUêÒÞÚß&à+åøÛ÷ØÚß

User 
browser

Web Server

Database Server

Readings Database

Server Machine

 User Machine

Internet

Query

CGI 
Scripts

SQL
Query

SQL 
Records

Reading candidates/translations

�Ú¶ ³�²�·o´TÛ�ò � � × õ�´»·�¸�­Ë­e¬ÂÅ8º�¯L´�¹�¬Ü·�ÀÉ°�¶ ¯L´�ÀU¯L²�·�´

òÄÃ(8 9�ÇÉÊBÌ�Ô;:=< ÊBÔ�Õaö@Õa÷?>

ó^°�´ÒºoÅ8º�¯L´�¹ ºo²�Ç�Çÿ±�·o¯LºS¯�Í&±W¹<¸�ùr±�·�ºo´�¸�·�ÀÉ° ¹S±ª½Â´»º"� ¥���©W��@�§ ¸�¼�½ ��¡ª��§?@�@���¨�§�¡ª� ò Ý ��©G�A@�§ º�´�¸�·�ÀÉ°Ê´�¹+²�­Ë¸�¯L´»º�¸
ÀU±�¼�õ�´»¼�¯«¶ ±�¼�¸�­B´�­ ´�ÀU¯L·o±�¼�¶ËÀ�½�¶ËÀU¯«¶ ±�¼�¸�·oÅ�ºo´�¸�·�ÀJ°à[\´�ò ³�ò§[ J ·o´»´»¼ Ö�×�×�× \V\á±«õ�´»·u¯L°�´ç±�·�¶ ³�¶ ¼�¸�­ô½�¶ËÀU¯«¶ ±�¼h¸�·oÅ�¯«¸�ñÿ¶ ¼�³�µÿ±�¯L°
ñ ¸�¼�ùL¶�¸�¼�½çñø¸�¼�¸÷¸�ºk^«²�´»·oÅÒºo¯L·�¶ ¼�³�ºS¸�¼�½�½�¶ º�Ç�­Ë¸LÅª¶ ¼�³ç¯L°�´Ü·o´»ºo²�­ ¯«¶ ¼�³ç´»¼8¯L·�¶ ´»º&Íz¶ ¯L°<¯L°�´�¶ ·á·o´�¸�½�¶ ¼�³�¸�¼�½ç¯L·�¸�¼�º�­Ë¸�¯«¶ ±�¼�ò
��±�·�´»Ãª¸�¹SÇ�­ ´�Ì&²�ºo´»·ÔÀU±�²�­Ë½Ôºo´�¸�·�ÀÉ° µ8ÅÄ´�¶ ¯L°�´»·b5A798;: ±�· < ��=>��?���@��)¯L±G³�´»¯�¯L°�´Q¯L·�¸�¼�º�­Ë¸�¯«¶ ±�¼�ÏÐ±�·ò5 798F:
< ��=>��?���@��  ½�¶ º�ÀU±�²�¼8¯�!`óÚ°�´�º�¶Ë¹SÇ�­ ´a¹�´»¯L°�±ÿ½W¸�­ ºo±Õº�²�Ç�Çÿ±�·o¯LºçÍz¶Ë­Ë½WÀÉ°�¸�·�¸�ÀU¯L´»·Á¸�¼h½ÁºoÇÿ´�À»¶ ��´�½WÀÉ°�¸�·�¸�ÀU¯L´»·Q­ ´»¼�³�¯L°
[L¸�º^Çÿ´»·o¯«¸�¶ ¼h¶ ¼�³+¯L±S³�·�¸�Ç�°�´�¹S´áºo¯L·�¶ ¼�³�\�º�´�¸�·�ÀÉ°�´»º�òÎó^°�´»ºo´�Ï ²�¼hÀU¯«¶ ±�¼�º�´»¼h¸�µ�­ ´S­ ±�±�ñ�²�Çz±�Ï�¼�±«õ�´�­�ñ ¸�¼�ù�¶�ÀU±�¹+µ�¶ ¼�¸�¯«¶ ±�¼�º
¸�ºÒ­ ±�¼�³`¸�ºÒ¸�¯z­ ´�¸�ºo¯�±�¼�´÷ñø¸�¼�ùL¶ª¶ º+ñ�¼�±�Í�¼W¸�¼�½ÁÀ»¸�¼`µO´<¶ ¼�Ç�²�¯ç¶ ¼8¯L±�¯L°�´<½�¶ËÀU¯«¶ ±�¼�¸�·�Åý¶ ¼�¯L´»·�Ï\¸�ÀU´�ò

B ¡ª��§C@�@���¨�§�¡ª� ºo´�¸�·�ÀJ°`¹S±ª½Â´÷¶ º)Í�°h¸�¯^ºo´»Ç�¸�·�¸�¯L´»º)±�²�·)ºoÅ�ºo¯L´�¹ ÏÐ·o±�¹ ´»Ãÿ¶ º�¯«¶ ¼�³ç´�­ ´�ÀU¯L·o±�¼�¶ËÀÜ½�¶ËÀU¯«¶ ±�¼�¸�·�¶ ´»º�ò�¬Â´�¸�·�ÀÉ°
ÀU±�¼h½Â²�ÀU¯L´�½¦¶ º�±�õ�´»·<¯L°�´Áº�´»¯®±�Ï)³�´»¼�´»·�¸�¯L´�½ý·o´�¸�½�¶ ¼�³�º�ò@óÚ°�¶ ºÕ¹S±ª½Â´Ê¸�À»ÀU´»Ç�¯Lº<±�¼h­ ÅWñ ¸�¼�¸
^«²�´»·oÅGº�¯L·�¶ ¼�³�º�º�¶ ¼hÀU´
·�´»³�²�­Ë¸�·®´»Ã8Ç�·o´»ºoº�¶ ±�¼�û�µh¸�ºo´�½m^�²�´»·�¶ ´»ºÕ¸�¼�½m^�²�´»·�¶ ´»ºÁÀU±�¼�¯«¸�¶ ¼�¶ ¼�³ýñ ¸�¼�ùL¶�ÍÎ±�²�­Ë½`µÿ´�·�´»¯L²�·o¼�¶ ¼�³Ñ­Ë¸�·o³�´�¼�²�¹�µÿ´»·oº�±�Ï
¹�´�¸�¼�¶ ¼�³�­ ´»ºoºÜ·o´»ºo²�­ ¯Lº : ò
óÚ°�´®ºo´�¸�·�ÀÉ°�Ç�·o±ªÀU´»´�½Âº�¶ ¼W¯|ÍÎ±Õºo¯L´»Ç�º�ò9�U¼�¶ ¯«¶Ë¸�­Ë­ Å�Ìh¯L°�´�²�ºo´»·�¶ ºzÇ�·o±«õª¶Ë½Â´�½QÍz¶ ¯L° ¸Q­Ë¶ º�¯÷±�Ï5À»¸�¼�½�¶Ë½�¸�¯L´»º�ÀU±�·o·o´»È

º�ÇO±�¼h½�¶ ¼�³�¯L±�¯L°�´.^«²�´»·oÅ�Ìÿ½�¶ º�Ç�­Ë¸LÅ�´�½Q¶ ¼Ê½Â´»º�ÀU´»¼�½�¶ ¼�³Ò±�·�½Â´»·�±�Ï�¯L°�´Sº�ÀU±�·o´�À»¸�­ËÀU²�­Ë¸�¯L´�½ÕÏÐ·o±�¹X´�^«²�¸�¯«¶ ±�¼Î[VÚ�ò$4_\Lò+ó^°�´
²�ºo´»·u¹+²�ºo¯)¯L°�´»¼`À»­Ë¶ËÀÉñ�±�¼�¯L°�´z¸�Ç�Ç�·o±�Ç�·�¶Ë¸�¯L´�´»¼�¯L·oÅ®¯L±ç³�´»¯Î¯L°�´zÏÐ²�­Ë­Â¯L·�¸�¼�º�­Ë¸�¯«¶ ±�¼�ò��Ú¶ ³�²�·o´(Û�ò Ö ½Â´»Çh¶ËÀU¯Lºá¯L°�´�º�Å8ºo¯L´�¹
±�²�¯LÇ�²�¯�ÏÐ±�·÷¯L°�´b^�²�´»·�ÅÜ��dN�����&º+��Oý¸�¼�½��Ú¶ ³�²�·�´gÛ�ò»Ú®º�°�±«Í�ºz¯L°�´�±�²�¯LÇ�²�¯�±�Ïh¯L°�´�ºoÅ�ºo¯L´�¹ ±�¼�ÀU´<¯L°�´<¯L·�¸�¼�º�­Ë¸�¯«¶ ±�¼
­Ë¶ ¼�ñÄ¶ º<À»­Ë¶ËÀJñ�´�½ � ò�Ùá´�Ï\¸�²�­ ¯çº�Å8ºo¯L´�¹ µÿ´»°�¸oõÿ¶ ±�·�¶ º�¯L°�¸�¯�ºo´�¸�·�ÀJ°�´»º�¸�·o´ÒÇÿ´»·�ÏÐ±�·�¹S´�½�±«õ�´»·zÇ�·o´»³�´»¼�´»·�¸�¯L´�½�·o´�¸�½�¶ ¼�³�º�ò
�á±«ÍÎ´»õ�´»·�Ìh¯L°�´�²�ºo´»·�À»¸�¼G±«õ�´»·�·�¶Ë½Â´<¯L°�´a½Â´�Ï\¸�²�­ ¯çµÿ´»°�¸oõÿ¶ ±�·�µ8ÅÔ´»¼�¯L´»·�¶ ¼�³Ä¸ò^«²�´»·oÅaºo¯L·�¶ ¼�³Ä½Â´�­Ë¶Ë¹�¶ ¯L´�½Õµ8ÅÔºoÇ�¸�ÀU´»º
[\´�ò ³�ò  S���dNK-OÎS��G��O !_\LÌª¯L°�´»·�´»µ8ÅÑÏ ±�·�À»¶ ¼�³�¯L°�´®ºoÅ�ºo¯L´�¹ ¯L±G½Â±�±�¼Ê¯L°�´Ò¿�ÅÄÀ»¸�­ËÀU²�­Ë¸�¯«¶ ±�¼�ò × ¼ý¯L°�´Ò¿�ÅÄÀ»¸�­ËÀU²�­Ë¸�¯«¶ ±�¼�º
¸�·�´+¼�±�¯)º�²�µ�ù\´�ÀU¯^¯L±÷¯L°�·o´»º�°�±�­Ë½S·o´»ºo¯L·�¶ËÀU¯«¶ ±�¼�ºS¸�¼h½�¹�¶ ³�°�¯)¯L°�´»·o´�ÏÐ±�·o´+·�´»¯L²�·o¼®º�­Ë¶ ³�°�¯«­ Å`½�¶ pO´»·o´»¼�¯)·o´»ºo²�­ ¯Lº�ò��á±«ÍÎ´»õ�´»·�Ì
º�²�ÀÉ°Î^«²�´»·�¶ ´»ºÜ·o´»ºo²�­ ¯÷¶ ¼Õ°�¶ ³�°Q¯«¶Ë¹S´ç±�õ�´»·o°�´�¸�½a¸�¼�½Q¸�º�º�²�ÀÉ°W¸�·�´ç¼�±�¯�·o´�ÀU±�¹<¹S´»¼�½Â´�½QÏÐ±�·�·o´»³�²h­Ë¸�·�²�ºo´�ò

> r�s��X�Ny"vU�¸tN�(�NvUt-x�|�sTtNu�v�����s"�UtN|��XsWx�{�|�t��h�gß_v��NvUyB¢+�§tNu"v��N|����"{}v�|�s�tNv��N�Nx���v+���Qv�x��"tN�X��xRtN|��+x�{�{���y�vU�Öx���{�t(xR{}{õÛ+�"vU�N|�vU�¸�U�>s�t-xR|�s�|�s�~
�GxRs���|���uIx��-xR�UtNvU�N��x�s"y�D��>�¦��|}{�y§��uIxR�-x��UtNv��N�`|�s+tN���N|�����{�vÔ�Nv+xR�N�ZuW�
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�h¶ ³�²�·o´�Û�ò Ö � ® Ãÿ¸�¹�Ç�­ ´ç±�Ï�ºoÅ8º�¯L´�¹ ½�¶ ºoÇh­Ë¸LÅ�òD­)´»ºo²�­ ¯Lº�±�ÏBºo´�¸�·�ÀJ°�ÏÐ±�·���dN�����&º���O

�h¶ ³�²�·o´�Û�ò»Ú_�D¬ÂÅ�ºo¯L´�¹�½�¶ ºoÇ�­Ë¸oÅÔ¸�ÏÐ¯L´»·+¯L°�´÷¯L·�¸�¼�º�­Ë¸�¯«¶ ±�¼Ä­Ë¶ ¼�ñÔÏÐ±�·NMPO ¶ ºÒÀ»­Ë¶ËÀÉñ�´�½



Ö3Q ØÚÙuÛÜÝSÞÚßáà ª�äÄëSì	Ø�Þ^ì	æ�êuÛuà5íÆìUêÒÞÚß&à+åøÛ÷ØÚß

® ¼�¯L·oÅ ­^´�¸�½�¶ ¼�³ þ�·�¸�½Â´ ó�·�¸�¼�º�­Ë¸�¯«¶ ±�¼
MRO S>Osº���O × ò Ö n�4�4XÛ Q ±«õ�´»·o°�´�¸�½
MRT dN��OWK-�"� × ò ×�×�Ö Ú ���3Q_� °�´�¸�½�õ�±�¶ËÀU´
MRU dN��OWK-�"� × ò ×�×_�_�_�_��Ö Ú ¸�µÿ±«õ�´»È�¹S´»¼�¯«¶ ±�¼�´�½

óh¸�µ�­ ´�Û�ò � �w­^´»ºo²�­ ¯LºÜ±�Ï�º�´�¸�·�ÀÉ°ÄÏ ±�·���dN�����&º+��O
® ¼8¯L·�Å ­)´�¸�½�¶ ¼�³ þ�·�¸�½Â´ ó�·�¸�¼�º�­Ë¸�¯«¶ ±�¼

VPW X+Y?ZJ[\Y]Z Ú_n�ò$4XÛ�n Q ¸�Ç�Çÿ´�¸�·�¸�¼�ÀU´
^ W _ OW�GO¡?>� � ò ×_� nXÛ�n Íz¶ ¼�¯L´»·+º�´�¸�ºo±�¼
`Pa X+Y?ZJ[\Y]Z × ò Q Ú Ö n Q3Q ´�¹�µ�¸�·�ñø¸�¯«¶ ±�¼
MPO S-O<º���O × ò$4_Ú � ±«õ�´»·o°�´�¸�½
bdc dN��OWK>S�� × ò$4 �3Q3Q�� n ¸�¯D��·oº�¯
ePf X+Y?ZJ[\Y]Z × ò Ö�Ö�×_�3Q Ú ÀUÅª­Ë¶ ¼�½Â·�¶ËÀ»¸�­
VPg dN�&º���O × ò � Û��XÛ�ÚXÛ ¸�¯L¯L´»¼h½�¸�¼�ÀU´�¶ ¼WÀ»¸�º�¯«­ ´
h O dN�&º���O × ò � Ú Q n Ö Ú ´»¼�ÈÉ·o±�²�¯L´
�ji ¥���º+��O × ò ��×3Q�Ö��_� ºo±�¶Ë­
k W ¥���Osº���O × ò ��× 4 × 4�4 ½Â± ù\±
l U dN��OWK>S�� × ò × 4��_Ú Q�× n ­ ´»¯L¯L´»·u¯L±�¯L°�´�´�½�¶ ¯L±�·
enm dNK-OWdNK-OW� × ò × 4 ×�� ��� Ö ·o±�²�¼h½�Í&´�­Ë­
oRp dN��O¡K>S���O × ò × n_n�4XÛ × n Ï ·o±�º�¯Lµ�¶ ¯L´
oRp K>S��Y�����G��@"� × ò × n_n�4XÛ × n Ï ·o±�º�¯Lµ�¶ ¯L´
qsr dN��O¡K>S���O × ò × n_n�4 �3Q � ­ ´�¸�½Â´»·
t O X+Y?ZJ[\Y]Z × ò × n_Ú �_� � � ³�±�¶ ¼�³�¯L±`ó�±�ñ�Å�±
unv dN��O¡K>S���O × ò × Û�Ú ��Ö 4 Ö º�Í&±�·�½�º�¹�¶ ¯L°
u p dN��O¡K>S���O × ò ×�Ö�Ö n_n�4�� ºoÍ&±�·�½ÒÍ&±�²�¼�½
w W dN�&º���O × ò ×_� Ú × 4 Ö�Ö º�­Ë¸�²�³�°8¯L´»·o°�±�²�ºo´
MPT dN��OWK-��� × ò ×_��× Û �_��� °�´�¸�½�õ�±�¶ËÀU´

óh¸�µ�­ ´�Û�ò Ö �w­^´»ºo²h­ ¯Lº�±�ÏBºo´�¸�·�ÀÉ°ÄÏ ±�·.dN��O<º+��O8òD�Ú¶ ·oº�¯ Ö�× ±�²�¯�±�Ï/Ú���À»¸�¼�½�¶Ë½�¸�¯L´»º�¸�·o´÷ºo°�±«Í+¼�ò

òÄÃHÂ xzymÊBÈËÒ,ö@Ç Î Ç�ÊBÌ�Ô;:,ÇÉÎ

j�´»¯÷²�º÷´»Ã8Ç�­Ë¸�¶ ¼W¯L°�´<µÿ´»¼�´o��¯�±�Ïô¯L°�´�ºoÅ�ºo¯L´�¹ ¯L±`¯L°�´`ú�¸�Çh¸�¼�´»ºo´`­ ´�¸�·o¼�´»·÷¯L°�·o±�²�³�° ¸�¼G´»Ãª¸�¹SÇ�­ ´�òb¬Â²�Ç�ÇO±�º�´�¯L°�´
²�ºo´»·�¶ º®¶ ¼8¯L´»·�´»ºo¯L´�½`¶ ¼Ä­ ±8±�ñª¶ ¼�³�²�ÇÕ¯L°�´÷Í&±�·�½dMzO{S>Osº���O  ±«õ�´»·o°�´�¸�½�!�¶ ¼`¯L°�´�½�¶ËÀU¯«¶ ±�¼�¸�·oÅÁµ�²�¯÷½�±8´»ºÜ¼�±�¯+ñ�¼�±«Í
¯L°�´�ÀU±�·o·o´�ÀU¯Î·o´�¸�½�¶ ¼�³�ò J ±�¯L°sM  °�´�¸�½Ñ!÷¸�¼h½|O  ±«õ�´»·"ù�¸�µÿ±�õ�´�!�¸�·o´2^«²�¶ ¯L´zÀU±�¹<¹S±�¼ÔÀJ°�¸�·�¸�ÀU¯L´»·oº�µ�²�¯ÜÏ ·�´�^�²�´»¼�¯«­ Å
·�´�¸�­Ë¶ � ´�½�Íz¶ ¯L°¦½�¶ pO´»·o´»¼8¯S·o´�¸�½�¶ ¼�³�º�ÌO¼�¸�¹S´�­ Å ��dN������cDdN��O�ÌO´»¯«À»ò<¸�¼�½�O¡�"cVº���O8ÌO´»¯«À»òËÌÿ·o´»º�ÇO´�ÀU¯«¶ õ�´�­ Å�òç¬Üº�¸z·o´»ºo²h­ ¯«Ì¯L°�´�²�º�´»·�ÀU±�²�­Ë½Ä¶ ¼�¯L´»·oÇ�·o´»¯�¯L°�´�ºo¯L·�¶ ¼�³zM}OA¸�ºÒµÿ´�¶ ¼�³Õ·o´�¸�½Ä¸�º]��dN�����&º���OÁ±�·]dN��O<º+��OÊ¸�¼�½à^�²�´»·�Åý¯L°�´�º�Å8ºo¯L´�¹
¸�À»ÀU±�·�½�¶ ¼�³�­ Å�ò�óh¸�µ�­ ´»º�Û�ò � ¸�¼�½�Û�ò Ö ºo°�±�ÍÆ¯L°�´+·o´»ºo²�­ ¯Lº&±�Ï�¯L°�´»ºo´+¯�Í&± ^�²�´»·�¶ ´»º�ò�¬Ò­Ë­�·o´�¸�½�¶ ¼�³�ºS­Ë¶ ºo¯L´�½�ÏÐ±�·Ü½�¶ËÀU¯«¶ ±�¼h¸�·oÅ
À»¸�¼h½�¶Ë½�¸�¯L´»º�¶ ¼G±�²�·<¶ ¼8¯L´»·�Ïr¸�ÀU´Ô¸�·o´®¯L°�´Õ¸�ÀU¯L²�¸�­&½�¶ËÀU¯«¶ ±�¼�¸�·oÅa·o´�¸�½�¶ ¼�³�º÷±�Ï�¯L°�´aÀU±�·o·o´»ºoÇÿ±�¼�½�¶ ¼�³�´»¼�¯L·�¶ ´»º�ò2�U¼ÆÀ»¸�ºo´»º
Í+°�´»·o´�¯L°�´�½�¶ËÀU¯«¶ ±�¼�¸�·oÅ�·o´�¸�½�¶ ¼�³®´�^«²�¸�­ ºÜ¯L°�´ç±�·�¶ ³�¶ ¼�¸�­e^�²�´»·�Å�ÍÎ´ç³�¶ õ�´÷¯L°�´�·o´�¸�½�¶ ¼�³`¶ ¼ÕµO±�­Ë½ÁÏÐ±�¼�¯<��ò

�Â·o±�¹�óh¸�µ�­ ´ Û�ò � ÍÎ´Áºo´»´Á¯L°�¸�¯®±�¼�­ ÅW¯L°�·o´»´Á·o´»ºo²h­ ¯LºÕ¸�·o´�·o´»¯L²�·o¼�´�½ÄÏÐ±�·b��dN�����&º���O8ÌS¸�¼�½a¯L°�¸�¯Ò¯L°�´Á°�¶ ³�°�´»º�¯
·�¸�¼�ñÿ¶ ¼�³aÀ»¸�¼�½�¶Ë½�¸�¯L´�ÀU±�·o·�´»ºoÇÿ±�¼�½Âº+¯L±�¯L°�´�½Â´»º�¶ ·o´�½<ºo¯L·�¶ ¼�³~MzOÄò�fá±�¯L´�¯L°h¸�¯9��dN���2��º+��OÕ¶ ºu¼�±�¯Ò¸çõø¸�­Ë¶Ë½�ÍÎ±�·�½Õ¶ ¼
ú8¸�Ç�¸�¼�´»ºo´�Ìô¸�¼�½Ò¯L°�¸�¯z¸<ÀU±�¼8õ�´»¼�¯«¶ ±�¼�¸�­h½�¶ËÀU¯«¶ ±�¼�¸�·oÅ�ºo´�¸�·�ÀJ°ÕÍÎ±�²�­Ë½ÒÅª¶ ´�­Ë½®¼�±®·�´»ºo²�­ ¯Lº�ò
óÚ°�¶ ¼�³�º+³�´»¯Üºo±�¹�´»Í�°�¸�¯�¹�±�·o´�ÀU±�¹SÇh­Ë¶ËÀ»¸�¯L´�½ýÏ ±�·Ü¯L°�´÷·o´�¸�½�¶ ¼�³
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 ¢ ¸_!÷º�´»³�¹S´»¼8¯«¸�¯«¶ ±�¼Æ¹�´»¯L°�±ÿ½�ò�1ý´z°�Å�ÇO±�¯L°�´»º�¶ � ´z¯L°h¸�¯Ü¯L°�¶ º®½�¶ º�ÀU·�´»Ç�¸�¼�ÀUÅGÏÐ·o±�¹ ¯L°�´zÇ�¸�¯L¯L´»·�¼Ä¶ º®½Â²�´z¯L±�¼�¸�¯«¶ õ�´º�ÇO´�¸�ñ�´»·�º5³�±�¶ ¼�³®¯L°�·o±�²�³�°G¸Ü·�¸�¯L°�´»·÷¶ ¼8õ�±�­ õ�´�½Ò·�´�¸�ºo±�¼�¶ ¼�³®Ç�·�±ÿÀU´»ºoº�¯L±®±�µ�¯«¸�¶ ¼Á¯L°�´u´»·�·o±�¼�´»±�²�º5·o´�¸�½�¶ ¼�³�º�Ì8Í�°�´»·o´�¸�º
¯L°�´çº�¶Ë¹SÇ�­ ´»·+ºo´»³�¹S´»¼�¯«¸�¯«¶ ±�¼`º�ÀJ°�´�¹�¸�½Â±8´»º+¼�±�¯÷¸�½Â´�^«²�¸�¯L´�­ ÅG¸�À»ÀU±�²�¼�¯�ÏÐ±�·z¶ ¯«ò
¬Ò½�¹�¶ ¯L¯L´�½�­ Å�ÌO¯L°�¶ ºS´»õ ¸�­ ²�¸�¯«¶ ±�¼ÊÍ�¸�º�±«õ�´»·�½�¸�¯«¸zºo´»¯Lº�±�Ï&­Ë¶Ë¹�¶ ¯L´�½�º�¶ � ´�Ì^­Ë¸�·o³�´�­ Åaµÿ´�À»¸�²�ºo´�±�Ïª¯L°�´Q½�¶ 3aÀU²�­ ¯|ÅW¶ ¼³�¸�¶ ¼h¶ ¼�³�¸�À»ÀU´»ºoºh¯L±�¼�¸�¯L²�·�¸�­Ë­ Å8ÈÉ±ªÀ»ÀU²�·o·�¶ ¼�³�ñ ¸�¼�ù�¶ û�·�´�¸�½�¶ ¼�³zÀU±�¼�ÏÐ²�º�¶ ±�¼�½�¸�¯«¸�ò&ó^°�´^·o´»ºo²�­ ¯LºÎ¸�·o´�Ì�°�±«ÍÎ´»õ�´»·�Ì�Ç�·o±�¹�¶ º�¶ ¼�³

µÿ±�¯L°W¸�ºÒÏr¸�·�¸�ºzÀU±«õ�´»·�¸�³�´Q¸�¼�½Õ¸�Ç�Ç�·o±�Ç�·�¶Ë¸�¯L´»¼�´»ºoº�±�Ï�º�ÀU±�·�¶ ¼�³aÏ ²�¼hÀU¯«¶ ±�¼W¸�·o´�ÀU±�¼�ÀU´»·�¼�´�½�ò

Å�ÃHò Æ�ÇÉÊ�PRQTSRUWVYX[Z]\�SR\�^`_aV�Q`V
b
c0dfegdihjdlkImImon0p�qLh�prm cscLqtp�nfn8uvh�k wyxzk {|kIx~}gpLm|�3h�pLxvk wv���3h�n8���Lh�wvh��9p�n8h�xv���vk wy��h�d�h����Th�p�n8h�p�mIp��3�Lhjws}y���|h��
cz�y�ymIp�}z�9k �ym h��3h�pLxzk wv�L�9e�p��|cLn8h�w�n0kIpLmJ�v�3cL�ym h���k ��n8uyp�njprmIp��3�Lh�ws}y���Yh���cz����p�wgxvkIxvp�n8h���k ���3h�n8}v�Twvh�x���cL�lh�pL��u
�Th�pLxvk wv�zescL�v�9��}z�9k wv��xvkI��n0k cLwyp��3�jh�w�n8�9k h�����cL��d�uykI��u�n8uzhRk wz�v}vn�k ��n8uzh���cL�3�Th���n��3h�pLxvk wv�z�� ¡ugk �¢��cL}gmIx��Th��3}ym nak w�p
ugk �Lur�|h�wypLm n�����cL�f��cz�£�|h�n8h�wsn�}v�3h��3��d�uvcr�£cL�3n0m �¤�3h�p��¥��urn8uzhjxvkI��n0k cLwyp��3�¤dlk n8u¦��cL�3�3h���n��Th�pLxvk wv�L�9es�|cLn8h�wsn0kIpLmIm �
��p�q|k wv��n8uvha�3�s�3n8h��§}vws}v�9p��gm h��

 vcf{Lh��9kI����n8uyk �¥e�d�h£n8�9k h�xln8c�h��3n0p��ymIk �3u�uvc9d¨��p�w�����p�wyxvkIxvp�n8h���p��Th�mIk qLh�m ��n8c��Yh��3h�n8}v�Twvh�xan8c©pª}v�3h��a«0}vh��3�
p�wgxRn8h��3n�d�uvh�n8uvh��ªn8uvhaws}y���Yh��ªcz���3h��3}ym n8��x~h��|h�wyx~��cLw�n8uvhjm h�wv�Ln8u�cz�Yn8uvhj«0}vh��3���i¬�wrn8uvh��Th�h�­s�Yh��¥kI�£h�w�n8��d�h
cLwgm ��m cscLq�p�n�n8uvh¢n�d�c��9��pLmIm h����3h�n8��cz�z�3h�pLxvk wv�L�9escLwzh���cL��h�pL��u¯®�°�kI±�p�wyx�®�²apL±¢�3h��z�£h�wsn0p�n0k cLw³�£h�n8uzc|xv�� ´uvh
n8uz�3h��3uvczmIx©p��z�ymIk h�x©x~}v�¥k wv�Rn8uvh¢�Lh�wvh��9p�n0k cLw��3n8h��µk ��¶�·�¶L¸º¹s»���cL���|cLn8u�cz��n8uvh��3ha�3h�n8�¥�

¼�½¿¾i½�À Á�Â�Ã~Ä~ÅºÂ�ÆiÇ
Ä~Â�ÈJÉÊÈÌËaÅºÍvÃ~Ç
Î�Ä¥Ã�ÅºÍvÄ~Ç
Å�É
ÍvÏ§Ð�ÍvÅ�Ñ¡Ç
ÍvÅ�Ò
 ´uvhlxvk �3n8�¥k �v}vn0k cLw�cz���3h��3}gm n8�[�3h�n8}v�3wzh�x���cL��pa«Ó}zh��3�¤k �i�zk {Lh�w�k w�Ôgk �L}z�3h���ÕL�I¶lp�wyx�ÕL�IÖ�p�wgx£n8uvhlp3{Lh��9p��Lhªws}y���|h��
cz�o�3h��3}ym n8�£�3h�n8}v�Twvh�xrx~h��|h�wyxzk wv��cLw�n8uvh�m h�wv�Ln8u�cz�|n8uvh�«Ó}vh��T��k w×Ô¡k �L}v�Th��RÕL�IØ¤p�wyx�ÕL� Ùz��Ô~cL��pLmIm¡��cL}v��Úv�L}v�Th��9e
Û�ÜvÝ0Þ�ß@à@áyÞa�3h��v�Th��3h�w�n8�
n8uvh��3h�pLxvk wv�L��k w�n8uvh�cL�9k �zk wypLmâxvkI��n0k cLwgp��3��eºn8uzh¢xzk �3n8�9k �v}vn0k cLwRcz��d�uykI��u�k ����pLmI��}ymIp�n8h�x�c0{Lh��
n8uzhjcL�9k �zk wgpLmixvkI��n0k cLwgp��3����ã£äoà@ÝÓåÓà@ágæ¯k �ln8uzh��3}v�z�3h�n�cz�g�3h�pLxzk wv�L�¤k w¦n8uvhj�Lh�wvh��9p�n8h�x��3h�nfn8uyp�n�h�­ok �3n8h�x³k wµn8uzh
cL�¥k �zk wypLm|xvkI��n0k cLwyp��3�oç|p�wyxlè¤ß@ß´k �¢pLmImº�3h�pLxzk wv�L�£k wjn8uvh��Lh�wzh��9p�n8h�xl�3h�n0�� ¡uvh�xvk �3n8�9k �v}zn0k cLw�cz�sn8uvh�mIp�n8n8h���n�dic��3h�n8�
k �¤��pLmI��}ymIp�n8h�xrc0{Lh���n8uzh��Lh�wvh��9p�n8h�x©�3h�nacz�Ì�3h�pLxvk wv�L�jé8°�kImIpL�¤ê0ë�ì�íGîiÖL¸L¸LÖLpLï8��¬�wsn8}yk n0k {Lh�m ���3�|h�p�q|k wz�zeyÛ�ÜvÝÓÞsß@àðágÞ
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�zk {Lh���n8uzh�xvk �Tn8�9k �v}vn0k cLw�cz�s�3h��3}ym n8��cLwvhªdicL}gmIx��Lh�n�d�uvh�w�cLwym �r«0}vh��3�ok wv��n8uzhªcL�9k �zk wgpLmYxzkI��n0k cLwyp��3��dlk n8u���cL�3�3h���n
�Th�pLxvk wv�L�9�[ã£äoà@ÝÓåÓà@ágæ��Th��v�3h��3h�wsn8�
n8uvhfxvk �3n8�9k �v}zn0k cLw�cz���3h��3}ym n8�icLwvh�d�cL}ymIx¢�Lh�ni����«Ó}zh��3�|k wz�an8uvh��Lh�wvh��¥p�n8h�xa�3h�n8�
cLwgm �©dlk n8u¦��cL�T�3h���n�xzkI��n0k cLwyp��3�©�3h�pLxzk wv�L����cL��h�pL��u�n0p��3�Lh�n£dicL�¥xv�¢ ¡uyk ��xvk �3n8�9k �v}zn0k cLwrh�­sh��£�ymIk Úvh��£n8uvhl�Yh�wgpLm n��
k wg��}v�3�3h�xj�s�¦��cz�£�|h�n8h�wsn¢}v�3h��3��pLm d¢p8�s�a�3h�p��9��uyk wv��dlk n8ut��cL�T�3h���n¢�3h�pLxvk wv�L�¥��Ô¡k wypLmIm ��eÌè¤ß@ß�k ��n8uvh©xvk �3n8�9k �v}zn0k cLw
cz�â�3h��3}ym n8�£��cL�¢pLmImº�Th�pLxvk wv�L���Lh�wvh��9p�n8h�x¤k wjn8uzh��v�3h��z�3c|��h��T�9k wv�a�3n8h��z�9�� ¡uyk �£xvk �3n8�9k �v}zn0k cLw��zk {Lh���p�w�kIx~h�p�cz�sd�ugp�n
ws}y���|h��3��cz���3h��3�|cLwv�3h���dlkImImân8uvh¢}v�3h����Lh�nªcLwµp8{Lh��¥p��Lh��

¬�w¦Ôgk �L}z�3h���ÕL�I¶jp�wyxrÕL�IÖLezn8uvh^],_Tp�­|k �£�3h��z�3h��3h�wsn8��n8uvhaws}y���|h���cz�Y�3h��3}ym n8�ª�3h�n8}v�3wzh�x©��cL�ªn8uvh��zk {Lh�w��3h�pLxvk wz�
p�wgx�n8uvh^`M_Tp�­|k �ª�3h��v�3h��Th�w�n8��n8uzhawyp�n8}v�9pLmom cL�jcz�vn8uzhaw�}g���|h���cz���3h�pLxvk wv�L���3h�n8}v�3wyk wz�fn8ugp�n�w�}g���|h���cz�z�3h��3}ym n8�¥�
¬�n���p�w¦�|hj�3h�h�w³n8uyp�nlcLwgm � p���h�d �3h�pLxvk wv�L���3h�n8}v�Tw p�uyk �Lu³w�}y���|h���cz�¡h�wsn8�9k h��9�¦Ô~cL��n8uvht®�°�kI±��¢c|x~h�mIe�ñ?aL¶
cL}znlcz��ØLeI¸L¸LÕLe=YL¸L¸Le
cL�©¸L�I¸LÖ?Y?b �3h�n8}v�3wµc0{Lh��rØL¸��3h��3}ym n8�¥�� ¡uvhjw�}g���|h���cz�´�3h�pLxvk wv�L���Lh�wvh��9p�n8h�x�}vwgx~h���®�²apL±
�¢c|x~h�mik ��uyk �Luvh���cLw¯p8{Lh��¥p��Lh��v}vna�3h�pLxzk wv�L�©p��3h�mIk qLh�mIk h��Rn8c��|h�}vwykI«0}vh�eÌ�3h��3}ym n0k wv�×k wcY�ÙzØjcL}vnlcz�¡ÙzeIÕ�ÙzØLeIñ?YLØ
cL�R¸L�I¸LÖL¸?b cz�Yn8uvha�3h�pLxzk wv�L�ª�Th�n8}v�3wyk wv��c0{Lh��RØL¸a�3h��T}ym n8�9�i¬�wr�YcLn8u³��p��3h���n8uvh��3h�pLxzk wv�L�ª�Th�n8}v�3wyk wv�Rn8uzh�uyk �Luvh��Tn
ws}y���|h��fcz�ª��p�wyxvkIxvp�n8h���p��3h�n8uvh¤�Lh�w�}gk wvh�xvkI��n0k cLwyp��3�¦�3h�pLxvk wv�L�Rcz�[�3cz�£h�xvkI��n0k cLwgp��3�µh�wsn8�3� p��r��p�w �|hj�3h�h�w
���3cz�§n8uzh�� pL��n�n8ugp�n�ã£äoàðÝ0åÓà@áyæµp�wyx�è¤ß@ßip��ThjpLmI�£cL�3nlkIxLh�w�n0kI��pLmy��cL�edR{DpLm }zh���c0{Lh���ØL¸L��b
cLn8h�n8uyp�n�n8uvh�p3{Lh��9p��Lh
ws}y���|h��[cz��xzkI��n0k cLwyp��3��h�w�n8�¥k h��i�3h�n8}z�3wvh�x��|h��´�3h�pLxvk wv��p��3hl¶L�IØL¸�p�wgxR¶L�IÖL¶Le��Th��3�|h���n0k {Lh�m ��e���cL�[n8uvhl��cz�¢�ym h�n8h��3h�n8�
cz�Ì�Lh�wvh��9p�n8h�x©�3h�pLxvk wv�L�¥�gf uvh�w «0}vh��9k h���p��3hrpLm d¢p8�s��n8uvhr��cL�T�3h���n¢�3h�pLxvk wv�L�¥e|n8uvh©p8{Lh��9p��Lh�ws}y���|h��£cz�oh�wsn8�9k h��
�Th�n8}v�3wvh�x©p��Th�ØL�IÖLØ���cL���|cLn8uµ�£cox~h�m �9�

¼�½¿¾i½ih Á�Â�Ã~Ä~ÅºÂ�ÆiÇ
Ä~Â�ÈJÉÊÈÌËaÅºÍvÃ~Ç
Î�Ä¥Ã�ÅºÍvÄ~Ç
Å�É
ÍvÏ§Ï
ÍzÐ�ÍvÉ
ÏiÂ�ÉXj ÈÌÉ Ñ¡ÇiÍvÅºÒ]Î�ÍvÉXjJÄlk
m ���Th�h�w ���3cz� Ô¡k �L}v�3h���ÕL�IØ�p�wyx ÕL� Ù�n8uvhµp8{Lh��¥p��Lh�ws}y���Yh���cz�
�Th��3}ym n8��x~h��|h�wyxL�Ruvh�p8{okIm �×cLw n8uvhµm h�wz�Ln8utcz�
n8uzhR�3h�pLxvk wv�z�a¬�w�n8uvh��3h�Úv�L}z�3h��9eYn8uvhS]Z_Tp�­ok �a�zk {Lh��an8uzhrm h�wv�Ln8u�cz�on8uvh��3h�pLxzk wv��k w ��uyp��9pL��n8h��T��p�wyxjn8uvhn`M_Tp�­|k �
n8uzh�p8{Lh��9p��Lh�ws}y���|h��¢cz�yh�wsn8�9k h����3h�n8}z�3wvh�xv�f¬�nj��p�w��|hR�3h�h�wµn8uyp�nj��cL��®�°�kI±r�£cox~h�m´«0}vh��9k h�����cLwsn0pLk wyk wv�³��cL}z�
��uyp��9pL��n8h��3�¤cL���£cL�3hµp��3h¦mIk qLh�m � n8c��3h�n8}z�3w×Ù��3h��T}ym n8��cL��m h��T�jcLw§p8{Lh��9p��Lh×é8ØL�=a?a©n8cµ�|h��v�3h���k �3h�ï8�  ¡uvhµñ?aL¶
�Th�pLxvk wv�L���¢h�w�n0k cLwvh�xjp��|c0{Lh�d�h��3h�cLw�p8{Lh��9p��LhRØL�I¶?o���uyp��9pL��n8h��3�¢k w�m h�wv�Ln8uy��ÔLcL�
n8uvh¤®�²�pL±a�£cox~h�mv��cL}v�´cL���£cL�Th
��uyp��9pL��n8h��r«0}vh��9k h��l�3h�n8}v�3w ØL�IñLÕ��3h��T}ym n8��cLw¯p8{Lh��9p��Lh��µ ¡uvhpY�ÙzØ��3h�pLxvk wz�L���Lh�n8n0k wv� �£cL�3hjn8uyp�w ØL¸���p�wyxvkIxvp�n8h
�Th��ymIk h���d�h��3hjØL�IÖL¸j��uyp��9pL��n8h��T��k wµm h�wz�Ln8uy�

Ô¡k wypLmIm ��e�Ôgk �L}z�3h�ÕL�IÕ��zk {Lh��¤p�xvk �3h���nj��cz�£�gp��9k �3cLw¦cz�Ìn8uzh�p8{Lh��9p��Lh¤ws}y���Yh���cz�Ì�Th��3}ym n8���Th�n8}v�3wvh�x¤�s���|cLn8u
�¢c|x~h�m ��x~h��|h�wyxzk wv��cLw�n8uvh�«Ó}zh��3��m h�wv�Ln8uy�Bf�hr��p�w��3h�h�n8uyp�n��YcLn8u xvk �Tn8�9k �v}vn0k cLwv�R��czmIm c0dÊn8uvhf�9pL�£h��yp�n8n8h��3wg�
 ´uvh��3h���cL�3h�esdih���p�w¦��cLwy��m }yx~h£n8uyp�n�n8uvh¢�Th��z�£h�w�n0p�n0k cLw×�£cox~h�m|x~csh���wvcLn��9k �Lwyk Úy��p�wsn0m ��p�O�h���n�n8uzh�xvk �3n8�9k �v}zn0k cLw
cz�
n8uvh¤�3h��3}gm n8�9�rq¡cLwz�3h�«Ó}zh�w�n0m ��e[dih�x~h���kIxLh�x�n8uyp�n��9k wy��h�n8uvh ®�²apL±��£cox~h�my�v�3c9{|kIxLh��rp�uyk �Luvh��r��c0{Lh��¥p��Lhrcz�
h��T�3cLwvh�cL}v���Th�pLxvk wv�L�R�v}vn©x~csh��RwvcLnr���3h�p�n8hrh�­|��h��3�¥k {Lh©�3h�pLxvk wv�L�R�Th��3}ym n0k wv�tk w×us}v�Lh�ws}y���|h��3��cz�ª��p�wyxvkIxvp�n8h��
�Th�n8}v�3wvh�x�n8c�}v�3h���«0}vh��9k h��fk n��3uvcL}ymIxf�|h¢�v�3h���h��3�3h�xfc9{Lh��ªn8uzh�®�°�kI±j�£cox~h�mI�

s´h��zp��9xzm h��3�ªcz�Yn8uzh��3h��z�£h�wsn0p�n0k cLwt�£cox~h�mD}v�Th�xveÌ���3cz�Ên8uzh��3h��3h��T}ym n8��k nªdicL}gmIx�p��v�|h�p��ªn8uyp�n�n8uvhl�3h�n8}v�3wzh�x
ws}y���|h��ªcz�Yh�wsn8�9k h���k ��cL�9xvk wyp��9kIm �rwvcLnªc9{Lh��3d�uvh�mI��k wv�ze¡p�wyx��z�3c0{okIx~h�x�n8uyp�n£n8uvh�x~h��¥k �3h�x�h�wsn8�9k h���p��3h�k wy��m }yxLh�x
k w�n8uvh©mIk �3n£cz�[��p�wgxvkIxvp�n8h��9eYn8uvhf�3�s�3n8h�� �3uvcL}gmIx��v�Tc0{Lh©k n8�3h�mI�o}z�3h���}gmvn8c�p�m h�p��3wvh��9�RÔ~}z�3n8uvh��9�£cL�Th�egkI�
p�}z�3h���k �
p��gm hªn8cf�|cL�3n8}ymIp�n8h��Th�{Lh��9pLmº�Th�pLxvk wv�L�¢��cL�¢p�n0p��3�Lh�n��3n8�¥k wv�zeº�ut�uvhfk �¢�£cL�3h�mIk qLh�m ��n8clcL�zn0pLk wjn8uvh�n8�9p�wv�¥mIp�n0k cLwjdlk n8u
m h��T��hvOYcL�3n��s��«0}vh��3�ok wv�Rdlk n8urn8uvh�m cLwv�Lh���cz��n8uvh¢n�dicj�|cL�3n8}ymIp�n8h��9�

wBxyw z Q`V,{}|RVYVYQy~�S
¬�w�cL�9x~h���n8cfh���}ymIp�n8h£n8uvh�mIkI��k n8h�x���cL�Lwyk n0k {Lh�p��ykImIk n0k h���cz�opfmIp�wv�L}yp��Lh�m h�p��3wvh��¥e�d�h�uyp8{Lh£cL�vn8h�x���cL�ap��9kI�£�ymIk �3n0kI�
{ok h�d¨cz�Ìuvc0d k wyxvk {okIx~}ypLm�qDp�wZ� k¡��ugp��9pL��n8h��3����cz���yk wvh�k wt��cz�£�|cL}vwyx~�9�a¬�w��Tn8h�� Öfcz�J�Th�pLxvk wv�¤�Lh�wvh��9p�n0k cLwyeÌd�h
}z�3h�n8uvh�wypLk {LhR°�p8�Lh����£cox~h�mLn8c���pLmI��}ymIp�n8h�p�w�c0{Lh��9pLmIms�v�TcL�yp��ykImIk n��r��cL��h�pL��u¤�3h�pLxvk wv�zeYp�wyx�k w�xLczk wv���3c¤p��3�3}y�¢h
n8ugp�n���cz�¢�YcLwzh�w�nj�3h�pLxvk wv�L��p��3h×k wyx~h��|h�wyx~h�wsn�cz��h�pL��u cLn8uvh��9eap�wyx�n8uyp�n��vuvcLwvczm cL�zkI��pLm£p�wyx ��cLw��ð}v�zp�n0k cLwypLm
pLm n8h��Twyp�n0k cLw³k w��Th�pLxvk wv�L�lx~csh���wvcLn�xLh��Yh�wgx�cLw¦m h�­|kI��pLmy��cLw�n8h�­sn0�Nq�m h�p��¥m ��n8ugk �lk ��wvcLn�n8uvh���p��Th���Ô~cL��h�­opL�£�ym h�e
qâp�w��8kº�Th�pLxvk wv�L�ax~h��9k {ok wv�����3cz��q¡uyk wzh��3h�p�wgxawyp�n0k {Lh\��p��yp�wvh��3h��3cL}v�9��h��aéy����p�wyx��%�:�j�3h�pLxvk wz�L�9eº�Th��3�|h���n0k {Lh�m �|ï
n8h�wgx�wvcLn¡n8cR��c?_�co����}v��k wr��cz�£�|cL}vwgx~�9�
ÔL}v�3n8uvh��9�¢cL�3h�e¥�vuvcLwvczm cL�zkI��pLmâp�wgxf��cLwZ� }v�zp�n0k cLwgpLmâpLm n8h��3wyp�n0k cLwv�ªk wsn8h��9pL��n
k w��3}v�vn0m h¢d¢p8�s�fp�wgx©p��3h¢�3}v��� h���n�n8c�p�w�}y���|h���cz�g��cLwv�3n8�9pLk wsn8�fé���p�wy��h¤¶?YLñ?aLï8�

�[c9dih�{Lh��¥egxLh��Yh�wgxvk wv�RcLwrn8uzh��v�3cLÚg��k h�wy����m h�{Lh�mvcz�Yn8uvh�m h�p��3wvh��9ez�/t�uvhj��p8��wvcLnª�Yh�p8d¢p��3hlcz��n8uvh��Th��3}ym h��¥e
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p�wgx�n8us}v�a��p3��n8�3�jn8c�xLh��9k {Lh���cz�£�|cL}vwyx��3h�pLxvk wv�L�ak w�p��£cL�3h£�3n8�9pLk �Lusn0��cL�Td£p��9x��ðp��3uyk cLw¤d�ugkI��u�k ��pLx~h�«0}yp�n8h�m �
�¢c|x~h�m h�x�n8uv�3cL}z�Lu¦p¢�¥kI�£�ymIk �3n0kI�lk wyx~h��|h�wyx~h�wy��h��£c|xLh�mI� m �R��p�w��|ha�3h�h�w×���3cz�ÊcL}v�ªh�­��|h��9kI�¢h�w�n8��cL}v���T���3n8h��
k ��hvOYh���n0k {LhRk wjuyp�wyxvmIk wz�jp�mIp��3�Lh�ws}y���|h��[cz�s�z�3h�xvkI��n0p��ym hª�3h�pLxvk wv�lh��3�3cL�3�9eºn8uvh��3h���cL�3hN�ð}v�3n0kI���ok wv�an8uvhª�3cL}vwyx~wzh��3�
cz��cL}v�f�£c|xLh�mI��f uykIm h�n8uvh¢�3h��3}ym n8��{Dp��3��pL����cL�9xvk wz��n8c�n8uvh¢n8h��Tnlxvp�n0p�p�wyxRn8uvh¢�9k ��hacz�zn8uvha�Lh�wvh��¥p�n8h�xR�3h�pLxvk wz�
�Th�n0e�cL}z���T���3n8h�� ��cLwz�9k �3n8h�wsn0m � �L�Th�p�n0m � cL}zn8�Yh��¥��cL�9�¢�jn8uvht��cLws{Lh�wsn0k cLwypLm��3�s�3n8h���� m m �3c]xLh��£cLwv�3n8�9p�n8h�x¦�s�
h�­opL�£�ym h���p�wgx�h�­s�|h��9kI�£h�wsn8�Rk �¢n8ugp�n0egpL����cL�¥xvk wv�¤n8c¤cL}v�ªh�­s�|h���n0p�n0k cLwv�9e|n8uzhl�9��cL�Th�p��T�9k �Lwvh�xjn8c¤h�pL��u��3h�pLxvk wz�
ugp��i�3}g����h��3�9��}ymIm �R�v�3cz�£cLn8h�x�n8uvh�mIk qLh�mIk h����3h�pLxvk wv�L��n8c0d¢p��9x~��n8uvhªn8cL��cz�sn8uzhf��p�wyxvkIxzp�n8h�xvk �T�ymIp8����Ô~}z�3n8uvh��9�£cL�Th�e
n8uzh�w�}y���|h��¡cz�º�3h��T�YcLwz�3h���k �[cLwrp8{Lh��9p��Lh�m c0d h�wzcL}v�LuRwvcLn´n8c¢c0{Lh��T�9kIx~h�n8uvh�}v�Th���}ym wzh��3�´cz�Ln8uvh�kI�¢�v�3c0{Lh�x��Th�p��9��u
p��gkImIk n����

b[cLwzh�n8uvh�m h��3�9evn8uvh���cL�Lwyk n0k {Lh��£c|xLh�mJ��p�wr�|h�kI�£�v�Tc0{Lh�xr��}v�3n8uzh��9��f�h�k wsn8h�wyx�n8c��¢c|xvkI����k n�n8c�k wy��cL�T�YcL�¥p�n8h
��}v�3n8uzh�����cLwv�3n8�¥pLk w�n8�ak w�n8uvh��Lh�wvh��¥p�n0k cLw��v�3co��h��3��pL��n8h���cL�v�3h��3{ok wv��n8uzhf��cL�3�3h�mIp�n0k cLw��|h�n�dih�h�w�n8uvh��3h�p��9��u�k wv�v}zn8�
p�wgx��3h�m h���n8h�x xvkI��n0k cLwgp��3� h�wsn8�9k h��9�Ê zcµn8uyk ��hvOYh���n0e�dih³p��3h×��czmIm h���n0k wv�³}v�9p��Lh×xvp�n0p����3cz� cL}z�j�3h��T{Lh��3��p�wgx
��h�h�x~�ypL��q����Tcz�§cL}v��}v�3h��T�9�

Ô~}v�3n8uzh��9�£cL�3h�eâp��¡�v�9k hv�z�a�|czk w�n8h�xªcL}vn�k w©�~h���n0k cLwrÕL�IØL�IÖLeLn8uzh£��}v�T�3h�w�n���cL�Lwyk n0k {Lhl�¢c|x~h�m0�3n0kImImâx~csh��¡wvcLn���c0{Lh��
pLmImYn����|h��acz�J�3h�pLxvk wv�¤h��3�TcL�3�9��b�pL�£h�m ��e
k n�xLc�h��£wvcLn�k wy��m }gx~h¤p�ws��wvcLn0k cLw�cz�J�|cL�3�¥k �ym hlh��T�3cL�3��x~}vhfn8c��L�9p��vugkI�
cL���3h���p�wsn0kI�£�9kI��kImIp��9k n����©°y}vn0e[p��a�Th�h�w ���Tcz� cL}v�¢h�­��|h��9kI�¢h�w�n8�9eon8uvh��3hRh��3�3cL�¢n����|h��jp��ThrpLm �3cµ��cz���£cLwg�� ´uvh
�z�3cL�ym h�� dlk n8u�k wy��m }gxvk wv��n8uvh��3h¢n����|h���cz�zh��3�3cL�3�ak wsn8c�cL}v�a��cL�Lwyk n0k {Lh��¢c|x~h�m|k ��n8ugp�n�k n¢k ��wvcLn��3n8�9pLk �Lusn0��cL�3d¢p��9x
uzc0d n8c�«0}yp�wsn0kI����n8uvh��Thln����|h���cz�Y�9kI��kImIp��9k n�����¬�wrn8uvh¤��p��3hlcz�Y�L�¥p��vuykI���¥kI��kImIp��9k n���e´mIkI��k n8h�x��Th��3h�p��9��u�uyp����|h�h�w
��cLwgx~}y��n8h�x¢cLw�p�wypLm �M��k wv��qâp�w��8k¥�9kI��kImIp��9k n���cLw��3n8�3cLqLh�m h�{Lh�m�é.��p�h�xvp�ê0ëgìºíGî�ÖL¸L¸LÖLïÌ�v}vn´n8uvhf��c0{Lh��9p��Lh�k �
�Tn0kImIm~n8c�c
mIkI��k n8h�x©��cL���Lh�wzh��9pLms�v}v�3�|cL�3h�xvkI��n0k cLwyp��9k h��¥�N��w¤n8uvh£cLn8uvh����9kIxLh�esn8uvh£�3h���p�wsn0kI���9kI��kImIp��9k n���ugp����3h���h�k {Lh�x©m cLn�cz�
p�n8n8h�wsn0k cLw¦k w�d�cL�3q���cLw�xvk �9pL���yk �L}yp�n0k cLw¦p�wyxjm h�­okI��cL�L�9p��vus���v}vn
�Tn0kImIm��Th���pLk wv��cLwvh�cz�ân8uvhRmIp��3�Lh���cL�v�3n0pL��m h���k w
bV��� k w©�Lh�wvh��¥pLmI�

Ô¡k wypLmIm ��e�pLmImLn8uvh�dicL�TqfcLw�n8uyk �ªxvkI��n0k cLwyp��T��k wsn8h��9�ðpL��hfk �£��cLwyx~}y��n8h�x£}zwyx~h��´n8uvh�p��3�T}y�£�vn0k cLw�n8ugp�n[n8uvh�n0p��3�Lh�n
�Tn8�9k wv��k �R��cLwsn0pLk wvh�x�k w�n8uvh�cL�¥k �zk wypLm¡xvkI��n0k cLwyp��3�µp�wgx�n8us}v��dihf�yp��3h�pLmImv�Th�pLxvk wv���Lh�wvh��9p�n0k cLw�cLw�n8uvhlh�­ok �3n0k wv�
h�wsn8�9k h��9eop��T�3}y��k wv�ln8uyp�n�n8uvh�}v�3h���dlkImImºcLwgm ��p�n8n8h��£�vn�n8c�m c�cLqj}v��d�cL�9x~��d�hªuyp3{Lh£q�wvc9dlm h�x~�Lh£cz�ð�� ¡uvh��T���3n8h��
pLmIm c9d�����cL���£cLn0k {âp�n8h�x��Th�pLxvk wv��h��T�3cL�3�9eD�z}vnlk n��z�3c0{okIx~h���wzc�kI���£h�xzkIp�n8h��3czm }vn0k cLw×��cL���9p�wyxLcz�Ê�3h�pLxvk wz��h��3�3cL�T�
cL����cL�f��p��3h���d�uzh��3h¢}v�3h���ugp���wvcrk wsn8}yk n0k cLw¦p��ªn8c�uvc0d n8c��3h�pLx�n8uzh���uyp��9pL��n8h��T��k w©n8uzhan0p��3�Lh�n��Tn8�9k wv�z�
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�vh�p��3wyk wv� p���cL�3h�k �Lw§mIp�wv�L}yp��Lh�uyp����|h���cz�£hµp¤wzh���h��3�9k n�� k w§�£c|xLh��3w]xvp8�¦�3co��k h�n��]p�wyx�cLwvh©cz�
n8uvhµmIp��3�Lh��3n
cL�z�3n0pL��m h��³k w ��p��3n8h��9k wv�]p��Th���cLwyx mIp�wv�L}yp��Lh p��3h�}vwvqswvc9d�w¯dicL�¥x~��p�wyx¦n8uvh�k �µm cscLqs}v�yeªh��3�|h���kIpLmIm � �3c]��cL�
wzcLw�_TpLm �vuyp��|h�n0kI��mIp�wv�L}gp��Lh���mIk qLhp��p��yp�wvh��3h��f¬�w�n8uyk �an8uzh��9k �ad�hRuyp8{Lh�x~h��9���9k �|h�x�Ô>�a²a�ze´p��3�s�3n8h�� pLkI�£h�x�p�n
kI�¢�v�3c0{ok wv� xvkI��n0k cLwyp��3�]pL����h��3�¥k �ykImIk n�� ���³�v�3c9{|kIxzk wv��uyp�wyxzmIk wv��cz�i�v�3h�xvkI��n0p��gm hr}v�3h��jh��3�3cL�3��p�wyxtk wv�T}�����k h�wsn
qswvc9dlm h�x~�Lh�cz�z�3h�pLxvk wz�L�9�

Ô¡k �3�3n0e0dih£k w�n8�3cox~}y��h�x�n8uvh[�|h���}ymIkIp��9k n0k h��¡cz�:��p��gp�wvh��3h
d��9k n0k wv���3�s�3n8h�� p�wyx�n8uvh£��cLwy��h��vnycz�0qâp�w��8k���uyp��9pL��n8h��3�
k w¦�yp��3n0kI��}gmIp��¤p�wyx©�v�3c9{|kIx~h�x¦p�w�c9{Lh��3{ok h�d cz����cz���£cLw¦�3h�pLxvk wv���v�3cL�ym h��£�¥��f�h�pLm �3c×k w�n8�Tc|x~}g��h�x���cz���£cLw
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