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BDCFEFGIH JKCFL9M.NPO�QRH3SUT�VWM'L9X'CRYPCFZ\[�] JK^_TPC `aM'M bdcfe
TPZ\[�] J�^ g3hdHiPj C�klQ `aT b�M�QRT b�M�Q `nmDEFGR`ao'p q r
s o'Z t�` j h quQvEFowcax�yUh b�MdCFOAZqzH3C{c|r}o'Z t�`~BD��M qPO'C��.EFodM�Qlp$�PC{c�r
EF�KkPGi GI� i ��T bK� b�H3Cu� [�� ��TPY���EFowc�r}��Mdx qPOAZq}H�EFmDT5`~M'Z�CFM bzc�r
��H3EF��TfYf��SUZ t�V�H�yU���.H3C{c|rd��H�ER��T�Y$cnB����DC�ERH���HqPZ�C{c�r
��H3EF��TfYP��TPC���M/VFQ���EFGI��YqPEFO�c�r}��H�EF��TfY�V�]�y�m3��BDEFTPZ Q*NPCFT b r
s x CFEFSUT$cnx CFERSUT$cnx=CFEFSUT$c¡r
mDEFG�c s �¢k£EFBDTPCFOdm=cn��H3EFBDTPG¤OdCFEFZ�YPCFGICFM'hdO b B � O qP¥UM
gDh'¦§M¨BDg3©�ª o'«'H�`¬��¥UH3SUO bK­ CF®�hdCQ��.O�NPO�QR¯�O�`� H�Q `°�±b�T5`nERH�EFZ�TPO'H�«dTPO [ e���Z�CFY³²´`nBDG¤O'm�` � B3ERG¤H J�CFp j:µ �.h*`
EFH3EFZ�T b�EFOd©�ª,CREFO j cnBDEFGIH JKp�YPCRE�N j CFG¬² j ²}Z y�x�`aB3ERG¤H J�CFp j:µ �.h*`
j cnB3GIO'm�` � caBDEFGIH J�CRp j ¥UH�` j k5`nTP¥ � H¶Q `'O q£] J ��m!²zEFT e� mRV3H�CR·¸o'«'H3CFYPCFEFZ�YPCRG¤CFMdhwcfe �.¹bzº � O�²zBq � j:µ ERH�»$CFBDEFGD�.OdX5V
ov��¥UH3C�ERH�®�CRS � H¶QlO i EFm j CFO b�ER¼�O j � b ­ ��O�`~X'CF¥UHi �Dh'CF�PM:½
H3C � YPCF�PMdO'O'¥UH3CFmD¾.CFGICFEFZ j `nH3O'YPCF¿.ERO'HÀmq}M'O'E�NP«d¦§M
O5VÁ��O'CF« i Q j � C�NÂY�VW] JK^_·.M�Q ` � O'CRÃ�MÄ«¶yUm!²Åo'HqPT [ e
« J�CRO'CF©�ª±ÆUV3EF�PM'CR«'CFGICFZ�EFÇ§YPOdCFÈ'¥UMA��H�ERH}ÉUM bKÊ TP¯�OqPh
B � H¶QRH3Z�EFÇ´YPO'CFEFp$Ë JqPT [ e�M'»$CFT b G¶V�H�CFERÇ§Y5`nYfEFH�SUZq}Z�Ã � b p b m b MdCFT [ e
��CFBRVÀHi � H3CQ$ZqzH3TPC{c � H3CQRÌ§M5V�ZqzH3TPCFÌ§M5VÍp�b�mRV3EFOÄ��H3CFmq}EFT
mb ¥UHuVPNÎy�¥UMÄg3CR��Y³²zM'CRT [ � CRLIM*`nmDEFH3G¤YPCFOdM'O [ e
ÏP��EFH3E�NPH�²�Q�GIC�ÉUH3CFYq£H3C�Ð�YPCFx jq H3C � `¬gDHqPx qÑH�CREFÇ§YPgDHqPx q
H3C�O'mDCFgD�KkPCFYq�H�CÒe�Md»�CRT bKG.cn��M'CFSUOdY � C�H�CF·�C � `¬SUM � qPZq}�
BDS§kPC{c�e���H��KkP¯�OqPh i HÀ· qPZ�CR¥UO.�.CR�{`~EFH�GIp$CFmRV3O�`
j y�¥UH3CFEFÇ§YPOdCF¥UO'SUM'CFG¶V3Ã�M µ@Ó E j:j Hi EFZ j � CFO.ÔUM�Q `~��H3·.T b�Z Q5x�½
j GIh'gDH�yUERÕ�`�·¸B b��q � O'CFG¶V3Ã�M¨TPZ�o'CFHq£EFx=¼�M q£H3C$TPZ�o'CFHq
��H3CF¥UO'SUM qPH�H�C$] J�^_CF¥UH�`nMdX'��¥UH3EFO'¥UM'ERo'O'SUÖUMÄ] JK^_o'CFH3YPM'C
ÉUM'CR¥UH�C � CREFH��³²}g3HqPx B � H¶Q j O'Ã � b � H¶QlEFH�»$C�k³Ql��H3×°B3C `n] JKCF^_Ø§MdC�NPCFGIC `
HqPZ�O'CFTPGR`n¯�O'CFÙ�CFÈ'EFTP� b�EF�P� b�g3ERH µ CFÃ�MÚ��M'CFÈdEFTP�PM'O j CRGvV j CFG¤O j CFGq}� b
gDEFH µ CFÃ�M¨TP¥ � CFHÁNPCFYqPYPCFB�cng3CR��M¨g3hdHqPYfEFx ­ CRO bK¥ j y�¼�MAM'X/V3BDH¶²zT/`
EFªÜÛ�H3C�H3���POdEFB�ov��O Ó H3CFÃ � b|H�C$EFH � yUL9M s ov��ca��H3CFmDC s o bKH ca��H3CFmDC
s � b�H=cn��H�CFmqz¥UM'YqPYfp$CFTP×°BPNPGvV�ov��¥UH3C���H�`a×°B�`ÝÉUMdCFM'SUB bKY$cnB\y§k j [
gDh'H3��MdCFÈ'EFTPB���H¶Q j `�O'Y � C�H3· � CFEFB � `¬SUM'��T5`aO'M'C � `¬SUM'��T5`
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O'M'C � `ßSUMd��T5`nOdM qPEFT£OdSUZ t{O.ÉUMdO'TPCFGDÉUH�ERYPEFo'EF���PH�CFGR`nER�P« bKh�² j y�T~½
gqP�RV3©�·�CFG¤h*` j y�¥UH3C�gDh'HiPj ÉUMdCFYPBDG¤CFMdhwc � ¿.o'M*` � H¶Qloà��TqPÌ§M5V
O'Õác���H�CFmqz¥UM � É�H¶QR]3CFmb o � QR¥UH3Câ] JK^_CFmDO'��Ou²zEFT£TPÛKH3O'��M'CREFZ�H3C Ê M'C�k³Q�½
��H3×°BDCFY b � S§NÂCFY5` j b H�QR¿ b Zã²zEF·ä`nEFZ�x�`a«'©�ª\qzT [ e
p$CFTP×°BPNPGIå=Gq}T [ e�ÏP� � `¬SUM'C � c�e�TPZ�E�N j CFGß²
Y£odHqP»$EFZæ«¶yUmD��kÂg3C�klQlYPCFB���H¶Q j O'o'M�` � H¶QRov��TqPÌ§M5V
O'Õác � H¶Q `'gDH�T³QRTq � ­ C�O'C�«/V3BDCFM Ó p7c � ­ C�M5VÁÐ � ²zSUZ t{��M
H3ç~VÁÐ�E � H3CF�lQlè§Y$cax O�Q$O q£o'HÀMd¥UB3CRB�`aTPEF¿�H�CFGIM qP¥UM'YqPY
O'SU�qPh¨gDh'H�B���H¶Q j ` � µ ��h�`�Hi h'H�`aZ�Ø´é5` j ERê � ���/`
j�Ó B!²zY/` j O'Ø§é µ b�`nEFH3H3h�QlH����PO q j `aB3ERG¤«¶yUë �.¹b º O b�BD«'¦§M
YP¥UH3C�« b º O b ­ CFÕ�Û�H3O � ²}EFT£O'mDCFH3C Ê M*`ngDh'H3B���H�Q j O b�B µ Ì§M'C�k
p�²zh�QRH3ì j:µ CFEFp$Y5`�N y ¥UH3C�k�p µ CFH3TPGIh'O � ÉUH¶Ql«'O'YPO q j EFo.��C `
BDEFGI¥UM'L9MÚEF� j C µ ��YPCFYPO'CF·�G¤SUHqPZ�CFSUT'��H�hdB � H�Q j `ag3hdH�CFY b�í CFY5`
j bzH¶QlSU] JK^_O'CF« quQ � ¦§M j [ � `¬B3¿,c���H�CFERo'O'TPO'CF¥UOdEFY£«5VDB3ERM'¥UH�C
EFYPO�QRO/VÁÐ¤É�M'CF¥UO'EFY í c j CFO'¯�VÁN µ VDo'O5V3mDO'Z�OdCF¥ � M�QRZ�¦§o:½
Z�BDCQRm [ ¾.CRG¤C � ��M'CF«'HquQv©�ªÜCF®q��DmD�DCQlO'��QlO'O'¥UH3CFZÎ²´`ßå
EFmD¥UH3C�XdCFYPHi GICFÇ§MdM b Ê T�V�EFH�Õ����³²}B3GICFî b ­ cnxÎb��.OdCFY � c� HFVRQ�BDEFYP�DZ�k³QROdC µ V3©�MA] J�^_·�M'CQRBDEFGI« J�mDCFEFm�` � C � ¥UM�`�Md¥UYqPY
GD�.EFï�p$TqPEFSUZ tKM5V�]�ERm3GISUT$cß��YqPmDH3EFp�QlT$c~x G¬²zG � `!NPCFGIh'C�k³Q `�H3C$EF�P� b
H3h quQv¼�H�EFodx ��TPBDEFTPTPH3EFp�QRTqP� b¡BDxÎb�GIZ tãV3m!²Ñoi �.OdCFh5V�] J�^,oà��M'CFMÚo'H�ERT e� HquQv� b j C µ qP� b µ CFo'C µ CFo Ó � O Ó�j y ¥UH�C�BDG¤BDCF�POdC�N � j Gqn½
h'CF¿�O'��YPSUO qPZ³V3H y EF�.O j b H¶QRS j y x§²zo � ¥UH3C�] J�^_CRm3Od��O�²zERT
o'CFH3M'SU« b�H�Q�k³Q `~« J�CFO'O bKBqP¥UMÒN Jb�H3x*² µ VÁÐ�� Ó OdCF��M q j C j ²
·.Gq}®�CFHqPH3CF·.Gq}T [ e�M'Z�C µ `¬] b�EF��o�QRHqPÕ=Z�C j bzê¶²z· j VÀH3C$]�m � Z j V
H3C�m�` � VÍH3C�BDGIO'm�` � V�H�C$TPÕ�SUO'SU�PB���H¶Q j ` j EFê � ���5` j�Ó B!²zY5`
Z�Ø§é/` j O'Ø´é µ b¶` � H¶QROdÃ � b�EFH � yUL9M'C�kfp$CFTP×°BPNPGIå�GqzT [ e
« J�CROAÏ j GICF�5`nT³²akquQ EF�PGICF�5`�BDTPYqfB3ï�·.GICF�5`Ý� qP�q � Ã�TPG¤CF�~½
O'EFY jqwT$caEF�KkPG¤OdEFTPG¤YPERÇ§Y � qPH�²¨EFYPERH¶Q j CRGvV�EFYPM'O'CREFYPM'O'O b�¥ � y�L9M
gDCFh � `!NPCFGIh'C�k³QRO'MdO qPH µ CFo'C µ CFo Ó � O Ó�j y�¥UH3C�«/V3H�yUÛKM'C
o i ��M'O'CF·�G¤¿ b Z j �Kk µ j OdØ§é µ b GI]�C�N j GIm3��M'��k µ H3C � V
Y£B b Y µ C Qlo'C µ CFo'GIT$c.x b o'CRx b o j O�QlEFYPO � Q µ YPBDG�c � H¶Ql�
ov��T µ x M'Y$c=� Ó G j O�QRBDEFGI¥UM Ê T�V�M b Ê TP·�CFT bKO'CQR��M'H JKTPEFYPM'Owc
xÎb Ê µ ÉUM'CRYPB3GICFM'h/VÁÐ¤k³Ql���³²zB b�GIB3GICFî b ­ VÁÐ�Y b�SUO'ÕäVÁ��VÁÐ�Ã�M bKSUO'Õ=H}½
Z�CF·�G¤¿���M Ê TPE µ ��VÁÐ���M Ê TPCF·�CFGvVÀEFZ�H3CFY Ê T � O'¥UHqPYPCR��H3Ã�Y$c
��H3×°BDCFY b � S§NÂCFYP] JK^_gDh'H}É�M'CFYPO'CF« quQvh'CFH3EFmDT$c � `¬SUM'C � qPY
ZqzmD¥UM'CF«*` j G¶V3EFT � B3GIO'm�` � BDEFGIH JKCFp j VWodH�EFT e�o'«dH�Y [ ] J�^,g3hdH c
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j ²zZ y�x ��ERT£] JK^_C�B�yU©�ª,EFT e � mRV3H3CF·ñYPCFGICFM'hwc�e�] J�^_gDh'H=c
�RV3éPx OdCF�PCF¥UO j c � VÁÐ�H��KkPCF·�T bK��M'·�T bK��M'«5VD·.G�c�e
p$CF« J�Z�H��KkPCFM'C `np$CF« J�Z�CREFZ�·.GIòäVÁÐ�H3��kÂC{c���H�Ã�Yq���H3Ã�YPCREFZ�·.TPòäVÁÐ�H��KkPC{c� b � b Ã�T Ó � b � b Ã�¥UM'CFEFZ�·�TPò{VPÐ�H3��kPCR��T b G¬²zM q�T b Gß²zMdCFEFZ�·�TPò{VÁÐ�H3��kPC�o'H3SUT³²zEFT e
p$CF« J�Z�H��KkPCFM'C `nEFH3�=��MÚ·�CFT bKEFH¶Q�ÉUM�`~EFH���EFH3�{V�EFH3�=Ti p � VÀEFH3��g3CRX5V
EFH3�=T b�G¬²zM¨��EFT e���H3Ã�YPCFH��KkPCFM'C `aTi p � ��MÄ·.CFT b�EFH�Q�ÉUM*`nTi p � EFH3�=��Ti p � ½
Ti p � ��Ti p � gDCFX'��Ti p � T bKGß²zMÚ��EFT e � b�� b�Ã�¥UM'H3��kPCFMdC `agDCFXd��M¨·.CFT b�EFH�Q�ÉUM*`
gDCFX'EFH3�ác�gDCFX'Ti p � cngDCFX'gDCFXwcng3CRX'T bKGß²}MA��EFTóe
T b�G¬²zM'CFH3��kPCRM'C `nT b�G¬²zM'��MÚ·�CFT b�EFH¶Q�ÉUM�`aT bKGß²zMdEFH�����T b�G¬²zM'Ti p � ½
��T b�G¬²zM'gDCFXd��T b�G¬²zM'T b�G¬²zMA��EFT e�Tq�¯�OqPhA�RV3éPx OdCF�PCF×°ôDC{c
� j CFGqÅp$CF« JKEF®��öõ j CRGq¨p$CF« JKÕ i p � VWO j CRGqÅp�CR« J�¥UgDCFX
�¢N³QRO'CF�PCRM'C `np$CF« JKÕ b G¬²zM5VWEF]�SUZ Ó ��H3Ã�YPERH��äV3YPCFZqÑ��H3Ã�YPTi p � c
j:µ CFM'C `���H�Ã�YPgDCFXwc j:µ CFT³²zTq£��H�Ã�YPT b G¬²zMwcnx CFSUT Ó � b � b Ã�TPEFH3�÷c
x CRSU¥UM'T³²zTq � bK� bKÃ�TPTi p � õ�SUO'SUM'C ` � bK� b�Ã�TPgDCFX5VÀO'Y�V3SUO'SUMdC `� b�� b�Ã�TPT b�G¬²zMwc�T b�MdCQ `aT b�G¬²zM'EFH3�äV3O.ÉUM'OdCFM'C `�T b�G¬²zM'Ti p � c�BD��M'SU¥UMdC `
T b�G¬²zM'gDCFXwc.BDGICFM'C `nT bKGß²}M'T bKGß²}Mwcfe�p�CR« J�SUO'CF�PCR·.T b���MdO j CFGIC `¬x�`
��H3Ã�YPO'CF�PCF·�T bK��M'O b j CFGIC `¬x�` � bK� bKEFÃ�TPO'CF�PCF·�T bK��M�`
O j CRG¤C `ßx�`�T b�G¬²zM'O'CF�PCR·.T b���MdO.N³QRO'CF�PC `¬x O [ e
��M'O qPHÀ] J�^_gDh'H=cfe � B3GIO'm�` � T b�G¬²zM'CRT³²zTPCFHÁN���Ti º BDCF��Mwcfe
TqPYi HÀ] JK^ g j CRx Tq TqPY£EFH3Zq}mDO b�E Ê T$cÀe�o'«'H3Y [ j kÂO'M'X5V3BDH�²z¥UM'EFx ­ ²� H�Q j O�QRBDEFGI¥UM Ê T$c j k5`a] J�^,EFY í CFBDG�c j k/`n] JKCF^_h¨��EFT£] J�^_C
B y ©�ªÜEFT e � mFVDH�CF·ñEFH3¼�h b o5VRQ�o/VÁÐ�o�Q j Md��M'CF��¥UM'®i TPOdCF¥UO'X'CFY/`
TPZqzHÀM'X/V3BDH¶²zTPO [ e�TP��MñÉUM'YPEFY íi H�EFx ­ Cøe�TP¥ j O�Q � BDEFH3�PO [ e�ñ� H¶Q j O�Q j y�T [ e � ] J�CF^_h�cfe � ] J�^_ERY í CFBDG�c£e � ZqzH=cÀe �ñù EF��c�e� TPBD��H�² e � � q í c�e � ÏPH � H¶QlL9M q í cWe � ÏPHÀp$« ¹b º cfe � ÏPH3CFm�`~EFH�ER� e
µ V jq BDGIO'm�` � BDEFGIH J�CRp j V�Zb µ QRodTPGvV�M'» q j VÁÐ�EF��T e � ÏPH�ERYP¥UM'B���T$cfe � ÏPH
HqPZ�B b º �FV�O'mDCFB b º �RVÀMd��TPEF©�·.Õ�`nO'ú§M qPH�CFH3EFT í Tq e@��m�`n·¸TPEF��Od¿ qPH3CFH�ER��kPT$c�e� ÏPHÀEFYP¥UM'TãyUÃ�T$cWe � x*²}T�V3¼�h � b ­ ZbÝc ­ O'CFYPCFH3O'CFYPH3EFp�QRT$c£e � EFYPSUZ�CFO'�!Q�½� ERm3¼�h bdcWe � �Dé ��EFO�QlH�EFp�QRT$c�e��Dé![�o'CFH3EFH j CFGIx���SUMwc�e � L9M q í CRLIM q í ½
��M'HÁNPCFYPGIEFmDT$cfe � ��H���M'EFTPGq jq�h¨YPCFSUM'Z tK��CñeK��CFx=C `¬]�G¶V�YPYPO'� j CRGvV
YP��H3CFmDC j CRGvV�YP��HÁNPC j CRG¤åöYPEFH � p�QRYPBDG¶VÀEFYPSUZ�CF��T b EFTP��M'ERTPEFG Ê T�VÀYPO'SU�PTPSU��VDB3C � j V
ZqzH3CFSUTPGDÉUM'CFYPx���SUM5V µ ��MdC µ ��M'EFYPH3TlQ j c � HuVRQ!B3GIT$c ��� EF©�·.Z�CRYPSUZ�CF®�M'ER·.Z\[�ËdY$c� `ßB���h'CQlYPSUZi}j ]FVÁN�V�] J�^ i H�CFmDO'��O�²z¥UM'YPH3GIT5`n] JK^_gDh'H3CFY b � `!NPCRYqPYÅMwc
j y�T j y�¥UM/VÀo'H3EFT � mûBDG¤O'm�` � B3ERG¤H J�CFEFéP¥UM bKB3ERYP�3T [ r}mDEFG�c s TP¥ � T [ e
s o'Z t�` j h quQvEFowcax�yUh b�MdCFOAZqzH3C{c|r}o'Z t�`~BD��M qPO'C��.EFodM�Qlp$�PC{c�r
EF�KkPGi GI� i ��T bK� b�H3C � [ � ��TPY���EFowc�r}��Mdx qPOAZq}H�EFmDT5`~M'Z�CFM bzc�r
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��H3EF��TfYf��SUZ t�V�H�yU���.H3C{c|rd��H�ER��T�Y$cnB����DC�ERH���HqPZ�C{c�r
��H3EF��TfYP��TPC���M/VFQ���EFGI��YqPEFO�c�r}��H�EF��TfY�V�]�y�m3��BDEFTPZ Q*NPCFT b r
s x CFEFSUT$cnx CFERSUT$cnx=CFEFSUT$c¡r
��EFTfB3GIO'm�` � BDEFGIH JKCFp j V3BDEFYP�D¥ � OdCFÃ�TPCfr
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