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Ê_M[E.E�Ë�K�CFE+BbS	\xE,SL\xC¤E�Ìi@�G«Í�U�C¤ÎÏ@ Z EJI�ÐD@pI§EJPÑÍOB�@ Y SLÍpÎÏ@�SLC´K�@OGFG¤Ò¯E�ÓTSL\ @OK¥SxE+PÑC¤Î�@ Z E²P[@iS @
MD@OI4ÐºE+K�ÍOÎÏE�Í�U Z \xE+@�SAC¤BbSLE+\LEJIgS�Ô�CFSLMÕ@RB Y Î8ÐºE�\8Í�U�@�Ö[Ö[G¤C´K�@iSxCFÍpB°@�\xE+@OIA\ @�B Z CFB Z U×\xÍOÎ
Î'EJPwC´K�@�G�C¤Î�@ Z CFB Z SLÍ°\xE�ÎÏÍOSLE�I§E+BDI§C¤B Z{Ø�Ù GFSLM[Í Y[Z MµSLM[ENB Y Î	Ð{E+\�Í�U�K,ÍOÎÏÎÏE�\ K,C´@�G�@OBDP
\LEJI§EJ@�\ K MµILÒTI§SLE+Î�I�@OP[P[\LEJILILCFB Z K�ÍOBbSLE+BpSLÚÛÐ{@OILE+PµCFÎ�@ Z E�\LE�SL\xCFE+Ì£@OG�ÜÛÝ¬Þ¬ßgW$àÏC´I Z \LÍiÔ�C¤B Z
\x@OÖ[C¤P[GFÒpá�SLM[E¯@�\xE+@ÑC´IÏUV@�\�U×\xÍOÎâ\xE+@OK MDCFB Z Î�@iS Y \xCySgÒ Ø�ã[Y \LSLMDE�\.ÖD\LÍ Z \xE+IxI	C´I.K Y \x\LE+BpSxGFÒ
CFÎÏÖºE+PwEJP�ÐTÒÑSgÔ¬Í®U Y B{P[@�ÎÏE�BbS @�G_Ö[\xÍOÐ[G¤E�Î�I Ø Ê_MDE.äD\ I§SÏ@O\LC´I§EJI�U×\xÍOÎåSxM[E�PwCyË�K Y GySgÒ�Í�U
CFBwU×E+\L\xC¤B Z CFÎ�@ Z EÏÎ'EJ@�B[C¤B Z U×\xÍOÎæÖ[\xC¤Î'CFSLC¤ÌOEÏC¤Î�@ Z E'U×EJ@iS Y \LEJI4I Y K MÑ@OIASxE,ÓTS Y \LEpá�K,ÍOG¤Í Y \
@�BDPÏILMD@�ÖºE Ø ß�S�ILE�E+ÎÏInSxMD@iS�@�MDC Z MwÚÛG¤E�ÌpE�GT\xE�Ö[\xE+ILE�BbSx@�SLC¤ÍOB	Í�UºSLM[E�C¤Î�@ Z E¬SxMD@iS�ILÖ{EJ@�çwInSLMDE
IL@OÎ'E8G¤@OB ZOY @ Z E4@OI�SLM[E Y ILE�\$K+@�B[B[ÍOS$ÐºE8Ð Y C¤G´P�U×\LÍpÎèC¤BbSL\xCFB{I§C´K4C¤ÎÏ@ Z E�P[@�Sx@�@OGFÍpB[E4Ð Y S
SLMD@�S8@RILC Z B[CFä{K�@OBbS�@OÎ'Í Y BbS4Í�U«Ô¬ÍO\xG´P6çTB[ÍiÔ�G¤E+P Z E	C´I4E+IxILE�BbSLC´@�G Ø Ê_M[C¤I�ÖD\LÍpÐ[GFE+ÎæÔ�M[C´K M
C¤I�K�ÍOÎÏÎÏÍOB[G¤Ò°\LE�U×E�\x\LEJP°SxÍÑ@pI'SLM[ENILE�Î�@�BbSxC¤K Z @OÖ�C´I�é Y CySxENPwC¤I§SLC¤BDK,S�U×\LÍpÎRá�@OGySxM[Í YDZ M
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I§ÍpÎ'E�SLC¤ÎÏE+I�K,ÍpBwU Y ILE+P6Ô�CFSLMmá½SLM[E�ILE+K,ÍpBDPNÖ[\xÍOÐDGFE+Î2Ô�M[C¤K M¯\LEJI Y GyS I$U×\xÍOÎêSxM[E�I§E+Î�@�BbSLC´K
@�Î8ÐDC ZpY CySgÒ²CFBDM[E�\xE�BbS�C¤BNCFÎ�@ Z E+I ØDë ÌpE�BRCyU�CFS$Ô¬E�\xE�Ö{ÍbILILCFÐDGFE�SxÍ.PwE�\xC¤ÌOE4C¤ÎÏ@ Z E4ÎÏE+@OB[C¤B Z
U×\LÍpÎ:ÖD\LC¤ÎÏCySxCFÌpE.U×EJ@iS Y \LEJI�á#@�BDP°SLM Y I	SLÍ¯Ð[\LC´P Z E�SLMDERILE�Î�@�BbSxC¤K Z @�ÖmámSxM[E²ÖD\LÍpÐ[GFE+ÎåÍ�U
Ö{ÍpGFÒwILE�Î8Ò	Ô«Í Y G´PÏÖ{E+\xILC¤I§S�U×Íp\�CyS¬Ô«Í Y G´P�IgSxCFG¤GDB[ÍOS�ÐºE¶K,G¤E+@O\¶ì�íºî¥ïVð�î¥ïnÔ�MDC¤K M�ÍOUºSxM[E$Î�@OBbÒ
M[C Z MwÚ�GFE+ÌOE�Gº\xE�Ö[\xE+ILE�BbSx@�SLC¤ÍOBDI«@ Y ILE�\_MD@pI�C¤B.ÎÏC¤BDP²Ô�M[E�BRé Y E�\xÒbC¤B Z @8P[@�Sx@�Ð{@OILE$Ô�CFSLM²@OB
E,Ó[@�ÎÏÖ[G¤E�CFÎ�@ Z E Ø

ñ$ILE�\LÚ�ILÒwIgSxE�Î<CFBbSxE�\ @OK¥SxCFÍpB�C´I¬@	Ö[\xÍOÎÏC´I§C¤B Z I§SLE+Ö�SxÍiÔ¬@O\xP[I�Sx@pK çbG¤C¤B Z SxM[E�@�ÐºÍiÌOE¶K M{@�GFÚ
GFE+B Z EJI_U×ÍO\�CFS¶K�@OBRU Y \LBDC¤ILMRSLM[E�ILÒwIgSxE�ÎòÔ�CFSLMNÎÏÍp\LE�C¤BwU×ÍO\xÎ�@iSLC¤ÍOBRSxMD@�B�C´I�K,ÍpBpS @�C¤B[E+PRC¤B
SLM[EACFÎ�@ Z EACyS I§E+GyU Ø ßeB²SLM[EAE+@O\LG¤CFE+\«P[@£ÒwI«Í�U#Ý¬Þ¬ßgW4áTC¤BbSLE�\ @OK,SLC¤ÍOB²Ô¬@pI�G¤CFÎÏCFSLEJP�SLÍ	SLMDE Y I§E+\
I§ÖºE+K�CyU×ÒTC¤B Z Ìi@�\xCFÍ Y I�I§ÒwI§SLE+ÎóILE,S§SxCFB Z I�I Y K MÏ@OI#SxM[E�ÖD@�\LSLC´K Y G¤@O\#U×E+@iS Y \xE+InSLÍ4ÐºE�E+Î'ÖDGFÍiÒpE+P
U×ÍO\¬\LE�SL\xCFE+Ì£@OG Ø Ê_M[C´I�SgÒTÖºE$ÍOUmCFBbSxE�\ @OK¥SxCFÍpB�Ð[C¤BDP[I«SLM[E Y ILE�\«SLÍ	@8Ö[\xCFÎÏCFSLC¤ÌOE$G¤E�ÌpE�G{SLMD@�S¬ÐºE,Ú
K,ÍOÎÏEJI$ÌpE�\xÒRÍpÐDIxK Y \xE�ÍOB{K,E'Î'Íp\LE	I§ÍpÖ[M[C´IgSxC¤K+@iSLEJP6C¤Î�@ Z E'PwE+IxK,\xC¤ÖwSLÍp\xI¶@�\xE Y ILE+P Øºô M[C¤GFE
Î'ÍbIgS	Í�U_SLM[ERK,ÍpÎ'ÎÏE+\xK�C¤@OG�I§ÒwI§SLE+ÎÏI8@�\xE.IgSxCFG¤G�G¤C¤Î'CFSLEJPÑSLÍ6SLM[C´I�SgÒTÖºE�Í�U�C¤BbSLE�\ @OK,SLC¤ÍOB�á(@
B Y Î8ÐºE�\nÍ�U[C´PwE+@pImMD@£ÌpE�ÐºE�E�B'PwE�ÌpE�G¤ÍOÖºE+P4Ô�CFSLM8SLM[E_@�C¤ÎõÍ�U[ÎÏÍO\xE�E�Ë�K,C¤E�BbSLG¤Ò�E�G¤C¤K�CySxCFB Z @OPwÚ
PwCySxCFÍpBD@�GmCFBwU×Íp\LÎ�@�SLC¤ÍOB²U×\LÍpÎ»SLM[E Y I§E+\ Ø Ê_M[E4ÎÏEJK MD@�B[C´ILÎÏI¬SxMD@iS�M{@£ÌOE�E�ÎÏE�\ Z EJP.C¤BDK�G Y P[E
ï÷öDøeù,î8ì�úrïVì�I Y ÖºE�\xÌbC´ILE+P²GFEJ@�\xB[CFB Z Ö[\xC¤ÍO\_SLÍÏ\xE,Sx\LC¤E�Ìi@�G�û üiý�áwC¤BpSxE�\ @OK,SLC¤ÌOEA\LE Z C¤ÍOB²ILE Z ÎÏE�BbSx@�Ú
SLC¤ÍOBÕû þ�ý�áD@�BDPRC¤BbSLE�\ @OK,SLC¤ÌOE4C¤Î�@ Z E�PD@iSx@OÐD@OILE4@�B[BDÍ�Sx@�SLC¤ÍOB°ûFÿ��£ý Ø Ê_M[E�ÎÏEJK MD@�B[C´ILÎòÔ�M[C´K M
M[ÍOG´P[I�ÎÏÍbIgSAÖ[\LÍpÎÏC¤ILE�Í�U�C¤ÎÏÖ[\LÍiÌTC¤B Z SLMDE8E,Ë�K�CFE+BDK,Ò�Í�U�\xE,Sx\LC¤E�Ìi@OGmI§ÒwI§SLE+ÎÏI$C¤I¶\xE�G¤E�Ìi@�BDK�E
U×E�E+P[ÐD@OK çÑûyÿJüiý�á{C Ø E Ø SLM[E	G¤@OÐ{E+GFG¤CFB Z Í�U�\xE,Sx\LC¤E�ÌpE+P�C¤ÎÏ@ Z EJI$@OK+K,Íp\xPwC¤B Z SxÍ�SLMDE�C¤\¶ÖºE�\ K,E+CFÌpE+P
\LE+GFE+Ì£@OBDK,E Ø ñ�B[G¤CFçpE�Ô�CySxM²SxE,ÓTS$PwÍwK Y Î'E+BbSxI+áwGFÍTÍOçTC¤B Z @iS�CFÎ�@ Z E+I_@OBDP²P[E+K,C´PwC¤B Z Ô�M[E,SxM[E�\
SLM[E+ÒÏ@O\LE$\LE+GFE+Ì£@OBbS�SLÍ8@	é Y E�\xÒ'K�ÍOBDI§SLCFS Y SLE¶@�\LE+G¤@�SLC¤ÌOE�G¤Ò	ILÎ�@�G¤G{ÎÏE+BpS @�G{GFÍb@OP ØbÙ B Y Î8ÐºE�\
Í�U�PwC��½E�\xE�BbS_SLEJK M[B[C´é Y E+I�M{@£ÌOEAÐ{E+E�B Y ILE+P.U×ÍO\�\xE�G¤E�Ìi@�BDK�EAU×E�E+P[ÐD@OK ç Ø Ê_M[E+Ò.Ð[\xÍp@pPwGFÒÏUV@OGFG
CFBbSLÍ4ÍpB[E�ÍOU{SgÔ¬Í�K�@�SLE Z ÍO\xCFEJI�á£BD@OÎÏE�G¤ÒRÜVC´à�é Y E+\LÒ	Ö{ÍpCFBbS�ÎÏÍiÌTCFB Z @�BDP�Ü×C¤C÷à�Ô¬E�C Z MbS Y Ö½P[@iSxE
ûyÿ�ý Ø Ê_M[E�ä{\xI§SnK�ÍOÎÏÖ[\xC¤ILE+I(@�G¤GOSxM[ÍpILE�ÎÏE,SxM[ÍwP[I(SLMD@�Sn@OGySxE�\(SLM[E_é Y E�\xÒ¶\xE�ÖD\LEJI§E+BpS @iSxCFÍpB�ûyÿpÿ,ý Ø
Ê_M[E4C¤P[E+@'C¤I�SLÍ'äDBDPRB[ÍOS�SLM[E4ÐºE+I§S$@ ZpZ \xE Z @�SLC¤ÍOB�ÍOU(C¤Î�@ Z EAU×EJ@iS Y \LEJI�Ð Y S$@'\xE�Ö[\xE+ILE�BbSx@�Ú
SLC¤ÍOB�Í�UºSLMDE$é Y E�\xÒ�SxMD@iS�\xE�B{PwE�\ I#CyS«Î'Íp\LE�ILC¤Î'C¤G´@�\�SxÍ4ÍOÐ��gEJK¥SxI�SLM[E Y I§E+\�MD@pI�Î�@�\xçOE+P	Í Y S
@OIA\LE+GFE+Ìi@�BbS4ÍO\JáºG¤C¤çOE�Ô�C´ILEOá½ÎÏÍO\xE'PwC´IxI§C¤ÎÏCFG´@�\�SxÍ²B[ÍpBwÚ�\LE+GFE+Ì£@OBbSAÍpÐ��gE+K,SxI�Ü×E Ø Z{Ø û �wá,ÿ�þ{á��iý×à Ø	 CFÌpE�B6@�ILE,SAÍ�U#U×E+@�S Y \xE+I+á[SxM[E	ILCFÎÏC¤G¤@O\LCFSgÒRÌ£@OG Y E+I$P[E�\xCFÌpE+PRU×ÍO\$CFBDP[CFÌTC´P Y @�G(U×E+@�S Y \xE+I¶@�\xE
@ ZOZ \LE Z @�SLE+PRSxÍ²ÒTC¤E�G´P¯@OB®ÍiÌpE�\ @�G¤GmÎÏE+@pI Y \xE'Í�U«ILCFÎÏC¤G¤@O\LCFSgÒ Ø>Ù$ZOZ \xE Z @iSxCFÍpBNC¤I�ÍOU÷SLE�B�PwÍOBDE
ÐbÒ�K�ÍOÎÏÖ Y SxCFB Z @8Ô«E+C Z MpSxE+P²@£ÌOE�\ @ Z E�Í�UmC¤BDPwC¤ÌTC¤P Y @�G>ILCFÎÏC¤G¤@O\LCFSgÒÏÌ£@OG Y E+I Øbô E�C Z MbS Y Ö½P[@iSxE
SLE+K MDB[C¤é Y EJI'E,ÓwÖ[G¤ÍOCFS'\xE�G¤E�Ìi@�B{K,E²U×E�E+P[ÐD@OK ç�SLÍÑC¤BwU×E�\ÏÔ�M[C´K MÕU×EJ@iS Y \LEJI�ÜV@�B{PÕÔ�M[C´K Mµ\xE�Ö[Ú
\LEJI§E+BpS @iSxCFÍpBDI¬SLM[E+\LE+Í�Uxà�Ð{EJIgSAK�@�Ö[S Y \xE4SLMDE Y ILE�\�
 I�ÖºE�\ K,E+ÖwSLC¤ÍOBNÍOU�I§C¤ÎÏCFG´@�\xCySgÒ ØDë Ó[@OÎ'ÖDGFEJI
CFBDK�G Y PwE�K,G Y I§SLE�\4@OBD@�G¤ÒwI§C´IAÍ�U�SxM[E�C¤ÎÏ@ Z EJI Y I§C¤B Z�� ÍOM[ÍpB[E�B

 I���EJ@�\xB[CFB Z�� EJK¥SLÍp\�� Y @�B[Ú
SLC��+@iSxCFÍpB¸û ���£ý�á�B[ÍOBwÚ�ÖD@O\x@OÎ'E�SL\xC¤KRPwE+BDI§CFSgÒÕEJIgSxCFÎ�@iSxCFÍpB¸ûyÿpÿ,ý�á#SLM[E Y ILENÍ�U�C¤BbÌpE�\LSLEJPÕäDG¤E+I
U×ÍO\�U×EJ@iS Y \LE	I§E+GFEJK¥SLC¤ÍOB°û ����ýÛáºÞ¬@£ÒpE+ILC¤@OB��$E,SgÔ¬ÍO\xçwI4û �Dá�ÿOÿ�ýÛá{@�IgS @iSxC¤I§SLC´K�@OG(@�B{@�G¤ÒTILC´I�Í�U#SLMDE
U×E+@iS Y \xE�PwC¤I§SL\xC¤Ð Y SLC¤ÍOB{I�Í�U_\LE+GFE+Ì£@OBbS�CFÎ�@ Z E+I�û �£ý�á>Ìi@�\xC¤@OBDK,E�@�B{@�G¤ÒTILC´I�ûyÿ��Jý�@�B{P�@OBD@�G¤ÒbSLC´K
Z G¤ÍOÐD@OGºÍpÖwSLC¤ÎÏC¤Ix@iSxCFÍpB°ûyÿ��iý Ø

ßeBAÍ Y \mILÒwIgSxE�Î�á,Ô¬E�K,ÍpÎ8Ð[C¤B[E#SLMDE�C¤P[E+@_Í�Uwé Y E�\xÒ$ÖºÍOC¤BbSmÎÏÍiÌTCFB Z Ô�CFSLM4Ô¬E�C Z MbS Y Ö½P[@iSxE Ø
W�E,Sx\LC¤E�ÌpE+P'CFÎ�@ Z E+I�@O\LE_Ö[G´@OK�E+P'ÍOB'SxM[E$IxK,\xE�E�BÏI Y K M'SLMD@�S�SLM[E+CF\«PwC¤I§Sx@OBDK,EJI#SLÍ�SxM[E$K�E�BbSL\xE
\LE+Ö[\LEJI§E+BbS�SLM[E+CF\APwC´ILILCFÎÏC¤G¤@O\LCFSLC¤E+I�SLÍ.SLM[E'é Y E�\xÒ²C¤Î�@ Z E²ÜVILE�E ã C ZOY \xE.ÿ£à Ø Þ¬Ò�ÎÏÍiÌTCFB Z @OB
CFÎ�@ Z E¶K�GFÍbI§E+\�SLÍ8SLM[E�K,E+BbSL\xE$ÍO\«U Y \LSLM[E+\¬@£Ô_@£ÒOáOSLM[E Y ILE�\¬CFB{PwC¤K+@iSxE+I�SLÍ'Ô�MD@iS¬E,ÓTSLE+BpS¬SLMDE
CFÎ�@ Z E�Î�@iSxK MDE+I�MDC¤I�CFBwU×Íp\LÎ�@�SLC¤ÍOB�B[E+E+P Ø Þ«EJK�@ Y I§E_SxM[C´I�Î�@iS K M�C¤I Z C¤ÌOE+B'C¤B�SxE�\xÎÏI�Í�U>SLMDE
K M[ÍpILE�B�PwC´IgS @�BDK�E�U×\LÍpÎ0SLMDE�K,E�BbSxE�\$@OBDP²SLM Y I�E��ºEJK¥SLC¤ÌOE+GFÒRK,ÍpBpSxCFB Y Í Y I+áTSLM[C´I�ÎÏE,SxM[ÍwP�Í�U
\LE+GFE+Ì£@OBDK,E#U×E+E+PwÐ{@OK ç$C´I>G¤CFçpE�G¤Ò�SxÍ�Ö[\xÍiÌbC´PwE�@_ÎÏÍO\xE�@OK+K Y \ @iSxEn\xE�ÖD\LEJI§E+BpS @iSxCFÍpB¶ÍOUbSxM[E Y ILE�\�
 I
C¤PwEJ@ÑÍ�U4I§C¤ÎÏCFG´@�\xCFSgÒ Ø�ô CFSLM SLMDE6I§C¤ÎÏCFG´@�\xCySgÒ�U Y BDK,SLC¤ÍOB Ð{E+CFB Z @°I§C¤ÎÏÖ[GFE6K�ÍOBTÌOE�Ó�Ô¬E�C Z MbS
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K,ÍOÎ	Ð[C¤BD@iSxCFÍpB�Í�UmÐ{@OILC¤K$U×E+@�S Y \xEAILC¤Î'C¤G´@�\xCySgÒ'U Y BDK,SLC¤ÍOBDI+áwB[E+Ô Ô«E+C Z MbS¬K,ÍTE�Ë�K�CFE+BbSxI_K�@OB.ÐºE
K,ÍOÎÏÖ Y SLE+PRC¤BNI Y K MN@'Ô_@£Ò�SLMD@�S�SLM[E Y I§E+\ 
 I_Ö{E+\xK�E�ÖwSxCFÍpB�Í�UnILC¤Î'C¤G´@�\xCySgÒ�Ô�CFSLMN\xE+ILÖºE+K¥S_SxÍ
SLM[EAé Y E�\xÒ	C´I«@pI�K�GFÍbI§E$@pI�ÖºÍpIxILCFÐ[G¤E�SxÍ�SLMDE¶ILCFÎÏC¤G¤@O\LCFSLC¤E+I«K,ÍOÎÏÖ Y SLE+P�ÐbÒ'SxM[E¶ILÒwIgSxE�Î Ø Ê_MDE
I§C¤ÎÏCFG´@�\xCySgÒ	ÎÏÍTP[E�G{K MDÍpILE�B�@�G¤G¤ÍiÔ�I Y I�SxÍ8K,ÍpÎ'Ö Y SLE$SLM[E�BDE�Ô Ô«E+C Z MbSxI�@OBD@�G¤ÒbSLC´K�@�G¤G¤Ò Y ILCFB Z
@	G¤E+@pIgS�Ixé Y @�\xE+P²E�\x\LÍp\¬@OÖ[Ö[\xÍp@pK M Ø
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) Ö{E+\x@�SLC¤ÍOBD@OGFG¤ÒOá�SLM[E_\xE�G¤E�Ìi@�BDK�E�U×E+E+PwÐD@pK ç4@�Ö[Ö[\xÍp@pK M4Í�U[SxM[E¬Ö[\LEJI§E+BbS#I§S Y P[Ò4C¤I#ILCFÎÏC¤G¤@O\
SLÍ®ûFÿ ��ýÛá{Ô�M[E�\xE4SLMDE�CFBbSxE�\LUV@OK,E	K,ÍOB{I§C´IgS I�C¤B6@�Ö[\xÍ��gEJK¥SLC¤ÍOB�ÍOU�SLM[E�C¤Î�@ Z E�ÍOÐ��gEJK¥S I�C¤B�U×E+@iÚ
S Y \xE4I§ÖD@pK,EAÍOBbSLÍ	SLMDE¶SgÔ¬Í�PwC¤Î'E+BDILCFÍpBD@�G½Ö[G´@�B[E Y ILC¤B Z @ÏPwC´I§Sx@�B{K,EAÎ'E�SL\xC¤K�PwE+\LC¤ÌOEJP�U×\xÍOÎ
SLM[E Y ILE�\�
 I¶CFBbSxE�\ @OK¥SxCFÍpB6Ô�CFSLM6SxM[EÏPwC¤ILÖ[G´@£Ò Ø ßeBDI§SLE+@pP6ÍOU«é Y E�\xÒTCFB Z @²P[@�Sx@OÐD@OILE�Ô�CFSLM¯@OB
E,Ó[@�ÎÏÖ[G¤EOáTSxM[E Y ILE�\�C´I_CFBTÌTCFSLE+P²SxÍ�E,ÓwÖ[G¤ÍO\xE$SxM[E8P[@�Sx@�Ð{@OILE¶ÐTÒ²K M{@�B Z CFB Z SLMDE4Ö[\LÍ*�gE+K,SLC¤ÍOB
ÍOÖºE�\ @iSLÍp\ Ø Ê_M[C´I_C´I�PwÍOBDEAÐTÒ�Î�@O\LçTC¤B Z Í Y S�\xE�G¤E�Ìi@�BbS�@�BDP²B[ÍpBwÚÛ\xE�G¤E�Ìi@OBpS_C¤ÎÏ@ Z EJI¬@pI_Ô«E+GFG
@OI�ÐTÒ'Î'ÍiÌTC¤B Z C¤ÎÏ@ Z EJI�K,G¤ÍpILE�\#SxÍ�ÍO\�U Y \§SxM[E�\¬@£Ô¬@£Ò4U×\xÍOÎ Í�SxM[E�\�CFÎ�@ Z E+I Ø ßeB�Í Y \�I§ÒwI§SLE+ÎRá
\x@�SLM[E+\�SLMD@OBÏE,ÓwÖ[G¤ÍO\xCFB Z SxM[E$P[@�Sx@OÐD@OILEOá£SxM[E Y ILE�\�é Y E+\LC¤E+I�SLM[E$PD@iSx@OÐD@OILE_Ô�CySxM.@�BÏE�Ów@OÎ'Ú
Ö[GFE	CFÎ�@ Z E8Ô�CFSLM®SLM[E'I§E+Î�@�BbSLC´K�I¶Í�U�SxM[E	C¤BbSLE+\x@pK¥SLC¤ÍOBNÐºE�C¤B Z çOE+ÖwSAPwE+GFC¤ÐºE�\ @iSLE+GFÒNILCFÎÏÖ[G¤E Ø
ô M[CFG¤ERCFB�ûyÿ��iý¬SLM[EN@�\x\ @�B Z E�ÎÏE�BbS�Í�U¶CFÎ�@ Z E+I	ÍOB°SxM[E�ILK�\LE+E�BÕC´IÏI Y K MÕSLMD@�S�P[C¤I§Sx@OBDK,EJI
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CFBwU×Íp\LÎ2@OÐ{Í Y S$\xE+ILÖ{EJK¥SLC¤ÌOE	PwC¤IxILCFÎÏC¤G¤@O\LCFSLC¤E+I+áDÔ¬E	K�ÍOBDILC¤P[E�\¶@OBDPNPwC´I§ÖDG¤@£Ò�PwC´ILILCFÎÏC¤G¤@O\LCFSgÒRÍ�U
@�BRCFÎ�@ Z E�Ô�CySxMR\xE+ILÖºE+K¥S�SxÍ�@'é Y E+\LÒ Ø

Ù K MD@OGFG¤E�B Z ENÖ{E+\§S @�C¤B[C¤B Z SxÍÕ\LE+GFE+Ìi@�BDK�ENU×E�EJPwÐD@OK çµSLEJK M[B[C´é Y E+I²GFC¤E+I.CFB¾IgSx\LC¤çTCFB Z @
ÐD@�G´@�BDK�E�ÐºE,SgÔ¬E�E�B	I§C¤ÎÏÖ[GFC´K,CFSgÒ4@�BDP�E,Ë�K,C¤E�BDK�Ò Ø ßgPwE+@OGFG¤ÒOá�U×E�EJPwÐD@OK ç�\xE+I Y GFSxI�C¤B8@¶I§C Z B[CFä{K+@�BbS
Z @�C¤B C¤B \LE�SL\xCFE+Ìi@�G$ÖºE�\LU×ÍO\xÎ�@�BDK�E®@iU÷SxE�\R@°U×E�Ô2CFSLE+\x@�SLC¤ÍOBDI.Ô�CySxM @°ÎÏC¤B[CFÎ Y Î Í�U Y I§E+\
ÍOÖºE�\ @iSLC¤ÍOB{I Øpô CySxM�SLMDC¤I¬C¤B.ÎÏCFB{P>áTÔ«E¶MD@£ÌOE�ÎÏÍwPwE+GFG¤E+P²PwC��½E�\xE�BbS_ILK�E�BD@O\LC¤ÍpI�Í�U�\xE�G¤E�Ìi@�BDK�E
U×E�E+P[ÐD@OK çNSxMD@iS4Ìi@�\xÒ6C¤B®SxM[E�é Y @�BbSxCySgÒ6@OBDP¯é Y @OGFCFSgÒ6ÍOU�SLMDE�CFBbSLE+\x@pK¥SxCFÍpB Ø ß�S4S Y \xBDI�Í Y S
SLMD@�S�SLM[E�E,Ë�K�CFE+BDK,ÒµÍ�U¶\xE�G¤E�Ìi@OBDK,E²U×E�EJPwÐD@OK ç�C¤I�@ Z E+B[E�\ @�G_Í Y SxK�ÍOÎÏEN@OK,\xÍpIxI'@¯ÐD\LÍb@OP
\x@OB Z E_Í�U>C¤BbSLE�\ @OK,SLC¤ÍOBÏILK�E�BD@O\LC¤ÍpI�@OBDP>ápÎ'Íp\LE_C¤ÎÏÖ{Íp\§S @�BbSLG¤ÒOáOSLMD@�S�CyS«C¤I�ÖºÍpIxILCFÐ[G¤E_SLÍ	PwE,äDBDE
K,ÍOB{PwCySxCFÍpBDI Y BDP[E�\�Ô�M[C´K M²SLM[E�ILÒwIgSxE�Î0\xE�Ô_@�\ P[I¬E�ÌpE�B²SLM[E4ÎÏÍpI§S�ÖD@O\§SxC¤@OG{U×E+E+PwÐ{@OK ç Ø

ßeB6I Y ÎÏÎ�@�\xÒOá[SLM[E'K,ÍOBbSx\LC¤Ð Y SxCFÍpBDI�Í�U#SxM[C¤I$ÖD@�ÖºE�\ I�SxÍ²Ý¬Þ¬ßgW¸@�\xE4E+IxI§E+BpSxC¤@OGFG¤Ò²SLM[\xE�E�Ú
U×ÍOG´P Ø{ã C¤\xI§SLG¤ÒOá[Ô¬E�PwEJILK�\LC¤Ð{E�@Ï\xE�G¤E�Ìi@OBDK,EAU×E�EJPwÐD@pK ç�SLEJK M[B[C´é Y E�SLMD@�S$C´I�ÐD@OILE+PRÍpBRÎÏE+\ Z Ú
CFB Z SxE+K M[B[C´é Y E+I�Í�Uné Y E+\LÒ.Ö{ÍpCFBbS�ÎÏÍiÌTCFB Z Ô�CFSLMRSLMDÍpILEAÍOUnÔ¬E�C Z MbS Y Ö½P[@iSxE Ø QwE+K,ÍpBDPwG¤ÒOáTSxÍ
I Y ÖDÖ{Íp\§SÏ\LE+GFE+Ìi@�BDK�E�U×E�EJPwÐD@OK ç½ánÔ«E�PwE+ÌOE�G¤ÍOÖµ@®ILCFÎÏÖ[G¤E²ÒpE,S'M[C Z M[G¤Ò°E,ÓwÖ[\xE+IxI§C¤ÌOE�Ô_@£Ò�Í�U
Ö[\LEJI§E+BbSLC¤B Z SLMDE Y ILE�\«Ô�CySxM�SLM[EA\xE,SL\xC¤E�ÌOEJP'CFÎ�@ Z E+I Ø �(@OI§SLG¤ÒOáOÔ¬E$ÎÏÍwPwE+GºPwC,�½E�\xE�BbS¬IxK,E+BD@�\LÚ
CFÍbI�Í�U Y ILE�\LÚ�ILÒwIgSxE�Î0C¤BbSLE+\x@pK¥SLC¤ÍOB�C¤BNÍO\ PwE�\_SxÍ�U×ÍO\xÎ�@�G¤GFÒRé Y @�BbSLCFU×Ò�SxM[E�C¤ÎÏÖ[\LÍiÌpE�ÎÏE�BbS�C¤B
\LE�SL\xCFE+Ì£@OG�Ö{E+\§U×Íp\LÎ�@OBDK,E'SLM{@iS	K+@�B�Ð{E.@pK M[C¤E�ÌOEJP6SxM[\xÍ Y[Z M¯\xE�G¤E�Ìi@�B{K,EÏU×E�EJPwÐD@pK ç®@�BDP¯SxÍ
C¤PwE+BbSLCFU×Ò.C¤BpSxE�\ @OK,SLC¤ÍOBRÎ'ÍwPwE+G¤I¬SxMD@iS$@O\LE�ÐºÍ�SxM Y I§E+\§ÚÛU×\LC¤E�B{PwGFÒ�@OBDPRE,Ë�K,C¤E�BbS Ø

Ê_M[E�ÖD@�ÖºE�\8C¤I	PwCFÌTC´PwE+PÑC¤BbSLÍ�U×Í Y \8ILE+K¥SxCFÍpBDI Ø QTE+K,SLC¤ÍOB-��PwEJILK�\LC¤ÐºE+I�SxM[E�äDÌpE�K,ÍOG¤Í Y \
PwE+IxK,\xCFÖ[SLÍO\ I�@OBDP�CFBbSx\LÍwP Y K�E+I½SxM[E�\xE�G¤E�Ìi@OBDK,E#U×E+E+PwÐD@pK ç$SxE+K M[BDC¤é Y E�@OGFÍpB Z Ô�CFSLM4SxM[E�PwC,�ºE+\§Ú
E�BbS�CFBbSxE�\ @OK¥SxCFÍpB.ÎÏÍwPwE�G´I Y ILE+P²U×Íp\�E�Ìi@�G Y @iSxCFÍpB Ø Ê_M[E�\xE+I Y GyS I�@�\xE�Ö[\LEJI§E+BbSLE+P²C¤BNQwE+K¥SxCFÍpB�'@OBDP�PwC´ILK Y ILILE+P²C¤BNQwE+K¥SxCFÍpB²þ Ø
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?$EJILK�\LC¤ÖwSLÍp\xI$U×ÍO\�K,ÍpGFÍ Y \A\LE+Ö[\LEJI§E+BbSx@iSxCFÍpBNÔ«E+\LE'K M[ÍpILE�B®Ô�CySxM6SLMDE	B[E+ÔONQP ë 	 Ú���I§Sx@�B[Ú
P[@�\ P�C¤B	ÎÏC¤BDP Ø Þ¬Í�SxM�SxM[E�K,ÍOG¤Í Y \nI§SL\ Y K¥S Y \xE_P[E+IxK,\xCFÖwSxÍO\_ÜVPwE�äDB[EJP8C¤B8SxM[E�H4NQN®? K,ÍOG¤Í Y \
I§ÖD@pK,E£à�@�BDP	SxM[E¶K�ÍOG¤Í Y \�K�G Y I§SLE+\«PwEJILK�\LC¤ÖwSxÍO\$ÜvPwE,äDBDE+PÏC¤B�SLM[ESR4Ý«ÐºÝ«\¬K,ÍOG¤Í Y \�I§ÖD@pK,E£à�@�\xE
ÖD@�\LSnÍOU[SLMDETNUP ë 	 Ú���ILÖºE+K,CFä{K+@iSLC¤ÍOB Ø ß�SnÔ_@OI#@�G´ILÍ¶PwEJI§C¤\x@OÐ[G¤E�SxÍ¶çpE�E�Ö8SLM[E�ILE,S#Í�U½PwE+IxK,\xCFÖ[Ú
SLÍO\ I_I Y Ë�K�CFE+BbSLG¤Ò�PwC¤I§SLC¤BDK,S�U×\LÍpÎ»ÍOB[E�@�B[ÍOSLM[E+\_Ô�CySxM.SxM[E4@�C¤Î»Í�U(\xE�ÖD\LEJI§E+BpSxCFB Z PwC,�ºE+\LE+BbS
@OILÖ{EJK¥SxI�Í�U_SLM[E.CFÎ�@ Z E�K,ÍOG¤Í Y \ Ø Ý«MDÍbÍbI§C¤B Z PwEJILK�\LC¤ÖwSLÍp\xIAU×\xÍOÎ:PwC,�ºE+\LE+BpS'K,ÍOG¤Í Y \�I§ÖD@pK,EJI
@�BDP6@OGFG¤ÍiÔ�C¤B Z U×ÍO\APwC��½E�\xE�BbS�I§ÖD@�SLC´@�G(E�ÎÏÖ[MD@pI§C´I$@OÖ[Ö{EJ@�\xE+PRSxÍ.ÐºE	ILE�BDILCFÐDGFE�Ô_@£ÒwI�SxÍ.PwE,Ú
K,\xE+ILEA\xE�ÖD\LEJI§E+BpS @iSxCFÍpBD@�G½ÍiÌOE+\LG´@�ÖR@�BDPRÎÏÍ�SxCFÌi@�SLE+PRSxM[E�@OPDPwCySxCFÍpB�Í�UnSLM[E8I§Sx@OBDP[@O\xPRH¶Q �
K,ÍOG¤Í Y \¬MDC¤I§SLÍ Z \ @�Î0@�B{PR@'G¤ÍwK�@�G>Ìi@O\LC´@�BbS_SLM[E+\LE+Í�U Ø

VUW7X G*;=<>;=?L@ZYLH9E�K�;\[\@�]_^ ô E Y I§E�@ Y B[CFU×ÍO\xÎ)é Y @�BbSLC��+@�SLC¤ÍOBÕÍOU$SLMDERHAQ � K,ÍOG¤Í Y \
I§ÖD@pK,E Y ILCFB Z �¯ÐDCFBDI�U×ÍO\�E+@pK M P[CFÎÏE�B{I§C¤ÍOB Ø Ê_Ô«Í°PwC,�ºE+\LE+BbS.PwE+IxK,\xCFÖ[SLÍO\ I�@�\xENPwE,ä{B[E+P Ø) B[E¶C´I�@ Z G¤ÍOÐD@OGºMDC¤I§SLÍ Z \ @�Î»K,ÍpBDI§C´I§SLC¤B Z ÍOUD��`a��`a�ÏK,ÍOG¤Í Y \«Ð[C¤BDI_Ô�CFSLMRGFÍbILI¬ÍOUnILÖD@iSxC¤@OG
CFBwU×Íp\LÎ�@�SLC¤ÍOB�áTÔ�M[C¤GFE¶SLMDEAÍOSLM[E+\¬K�ÍOBDILC´IgS I«ÍOU(@�BR@�\x\x@£Ò'Í�UmäDÌOEAGFÍwK+@�GºM[C¤I§SLÍ Z \ @�Î�I«E+@OK M.Í�U
I§C���E��b`c�b`c�[ábÔ�CySxM.SxM[E$ä{\xI§S�U×Í Y \¬K�ÍiÌOE+\LC¤B Z B[ÍpBwÚÛÍiÌpE�\xG¤@OÖ[Ö[C¤B Z é Y @�\LSLE+\xI�Í�U�SxM[EACFÎ�@ Z E
@�BDP�SLM[E«ä[U÷SLMÏK,ÍiÌpE�\xCFB Z SLM[E_K,E+BpSx\x@OGF��d�e Í�UDSLM[E¬CFÎ�@ Z E Ø Ê_M[C´I#I§EJK,ÍOB{P�PwE+IxK,\xC¤ÖwSLÍp\(@�G¤G¤ÍiÔ�I
K,E�BbSx\x@OG>E�ÎÏÖ[MD@pI§C´I�@�BDP²ÖD@O\§SxC¤@OG>Ö[\LEJI§E+\LÌi@�SLC¤ÍOB.ÍOUnG¤ÍwK�@OG�K,ÍOG¤Í Y \¬C¤BwU×Íp\LÎ�@iSxCFÍpB Ø
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V�fgfgh G�;\<9;\?L@iYLH9E�K�;\[\@�]_^ Ê_M[E�B[E+Ô<HjNQN6?:ÜVH Y EOákNNC¤B�áDN®@iÓ>ám?¶C���à	K,ÍOG¤Í Y \
I§ÖD@pK,EpáwÔ�M[C¤K MRC´I�I Y Ö[Ö{Íp\§SxE+P²ÐTÒaNQP ë 	 Úl�wáwPwE�\xCFÌpE+I¬U×\xÍOÎ»SxM[E�H¶Q � @�BDP�W 	 Þ ILÖD@OK�E+I Ø
Ê_M[E¶M Y E�K,ÍpÎÏÖ{ÍpB[E�BbS_C¤I_@OI«C¤B.SxM[EAHAQ � I§Ö{@OK,Epáb@OBDP�Î�@�Ó.@�BDP.Î'C¤B²P[E�B[ÍOSLE¶SLM[E�Î�@iÓwCFÚ
Î Y Îò@OBDP²Î'C¤B[C¤Î Y Î�@�ÎÏÍOB Z SxM[Enm'á_oÏáD@�BDP�p Ìi@�G Y E+I+áw\LEJI§ÖºE+K,SLC¤ÌOE+GFÒ Ø Ê_MDE�?¶C,��K,ÍpÎ'Ú
Ö{ÍpB[E�BbS	C´I'PwE,äDBDE+P�@pI4SxM[ERP[C��½E�\xE�BDK�E.ÐºE,SgÔ¬E�E+B-N6@iÓ°@�B{PZNNC¤B Ø Ê_M[\LE+E²K�ÍOÎÏÖ{ÍpB[E�BbS I
I Y Ë�K�E	SxÍ Y B[C´é Y E�G¤Ò6G¤ÍTK+@iSxEÏ@RÖºÍOC¤BbS�CFB�SLMDEÏK�ÍOG¤Í Y \�ILÖD@pK,EÏ@�BDP¯SLM Y IASxM[E�ILÖD@OK�E'C´I�E,U÷Ú
U×E+K¥SxCFÌpE�G¤Ò�SLM[\xE�E�Ú�PwC¤ÎÏE�BDILC¤ÍOBD@OG Ømã ÍOG¤GFÍiÔ�C¤B Z SxM[EaNQP ë 	 Ú���I§Sx@�B{P[@�\ P>á�Ô¬E²é Y @OBpSxC,�+E�SLMDE
H4NQN6?¿B[ÍOBwÚ Y B[CFU×ÍO\xÎÏGFÒ�C¤BbSLÍRÿ �Oþ8Ð[C¤BDI_Ô�CFSLM²SLM[EASLMD\LE+EAPwC¤ÎÏE�BDILC¤ÍOBDI_ÐºE�C¤B Z H Y EpáDQ Y Î
@�BDP6?¶C,� ÜÛQ Y Î2ÐºE�C¤B Z PwE�äDB[EJP6@OI	Ü>N6@�ÓMq�N6CFB{àsr��pà Ø{ã ÍO\APwE,S @�C¤G¤I¶@�ÐºÍ Y S�é Y @�BbSLC��+@�SLC¤ÍOB
I§E+ERûFÿ ��ý Ø Ê_Ô¬Í²PwEJILK�\LC¤ÖwSLÍp\xIA@�\xEÏPwE,äDBDE+P6Ô�CFSLM�\xE+ILÖ{EJK¥SASLÍRSLM[EÏH4NUN6?0K,ÍpGFÍ Y \�I§ÖD@pK,E Ø
Ê_M[E�äD\ IgS�C´I8@NI§Sx@OBDP[@O\xP Z G¤ÍOÐ{@�G�M[C´I§SLÍ Z \x@OÎ�á½SLM[ERI§EJK,ÍOB{P>ánÝ_Qw?òÍO\8K�ÍOG¤Í Y \8I§SL\ Y K,S Y \xE
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ÍiÌOE�\�SLM[E¯CFÎ�@ Z E Ø�ë @OK M ÍOUASxM[E�ÿ���þ°Ð[C¤BDI.Í�U4SLMDE¯H4NUN6? MDC¤I§SLÍ Z \ @�Î�K�ÍOBbSx@OCFB{I�SLMDE
B Y Î8ÐºE�\�Í�U(Ô�CFBDP[ÍiÔ ÖºÍpILCySxCFÍpBDI«U×ÍO\�Ô�M[C´K M�SxM[E�\xE�C¤I�@�S_G¤E+@pIgS_ÍOBDE¶Ö[CFÓwE�G½UV@OGFG¤CFB Z C¤BbSLÍ'SLMDE
Ð[CFB Y BDP[E�\�K,ÍpBDI§C´PwE+\x@�SLC¤ÍOB Ø Ê_M[C´I'P[E+IxK,\xCFÖwSxÍO\'C¤IÏK+@�ÖD@OÐ[GFERÍ�UAPwC¤IxK,\xC¤Î'C¤BD@�SLC¤B Z ÐºE,SgÔ¬E�E+B
CFÎ�@ Z E+I¶SLM{@iS�MD@£ÌOE	SLM[E�Ix@�ÎÏE Z GFÍpÐD@�G�K�ÍOG¤Í Y \�PwC´IgSx\LC¤Ð Y SxCFÍpB¯Ð Y S4P[C��½E�\xE�BbS�GFÍwK�@OG�K,ÍOG¤Í Y \
IgSx\ Y K,S Y \xE+I ØDÙ GySxM[Í Y[Z M�SLM[E8B Y Î8ÐºE�\�ÍOU�Ix@�ÎÏÖ[G¤E+I�CFB�SxM[Et�c`���I§SL\ Y K¥S Y \LC¤B Z Ô�C¤BDPwÍiÔ�C¤I
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I§C���EAÍ�U>SxM[E�CFÎ�@ Z E Ø Ê_M Y I�ábU×Íp\«G´@�\ Z E+\�C¤ÎÏ@ Z EJI«@OÖ[Ö[\xÍOÖ[\xC¤@�SLE$I Y ÐwÚeIx@�ÎÏÖ[G¤CFB Z C¤I¬E+Î'ÖDGFÍiÒpE+P
SLÍ8çpE�E+ÖÏSLM[E$SLÍ�S @�GºB Y Î8ÐºE�\¬Í�U�Ix@�ÎÏÖ[G¤E+I«Ö{E+\�C¤ÎÏ@ Z E�\xÍ YDZ M[G¤Ò'K�ÍOBDI§Sx@OBbS Ø Ê_MDE$Ð[C¤B�Ìi@�G Y E+I
@�\xE«B[Íp\LÎ�@OGFC���EJP8ÐTÒ8PwC¤ÌTC¤P[CFB Z ÐTÒ4SxM[E�B Y Î8ÐºE�\�ÍOU{G¤ÍTK+@iSxCFÍpBDI#Í�U{SLM[E�I§SL\ Y K¥S Y \xCFB Z Ô�C¤BDPwÍiÔ
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E,ÓwÖ[G¤ÍOCFSxI'SLMDE�UV@OK¥S�SxMD@iS�U×Íp\�ÎÏÍpI§SÏC¤Î�@ Z E+I�@OK�\LÍbILI'@�Ô�C¤P[EN\x@OB Z ERÍ�U4@�Ö[ÖDGFC´K�@�SLC¤ÍOBDI+á�@
I§Î�@�G¤G�ILE,S�Í�U�K,ÍOG¤Í Y \xI'@�\xERI Y Ë�K,C¤E�BbSÏSLÍÑ\xE�Ö[\xE+ILE�BbS'SLM[E Z GFÍpÐD@�G�K�ÍOG¤Í Y \ÏK,ÍpBpSxE�BbS Ø Ê_MDE
K,ÍOG¤Í Y \_ILÖD@pK,E4K M[ÍpILE�BRC´I¬SLM[E4ÖºE�\ K,E+ÖwS Y @OGFG¤Ò Y B[CyU×Íp\LÎyR4Ý«ÐºÝ«\$K�ÍOG¤Í Y \�ILÖD@OK�E�Ô�M[E�\xE
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I§C¤ÌOE+GFÒ�ÎÏE�\ Z C¤B Z SLM[ÍbI§E'B[ÍOB[ÚÛE+Î'Ö[SgÒRÐDCFBDI�Ô�MDC¤K M�@�\xE	K,G¤ÍpILE+I§S�CFB®SLM[E�K,ÍpGFÍ Y \�I§ÖD@pK,E Ø½Ù B
@�GFSLE�\xBD@�SLC¤ÌOE�Ô�CFSLM Z \xE+@�SLE+\�K,ÍOÎÏÖ[G¤E,ÓwCFSgÒ¯K�ÍOBDILC¤I§SxI�CFB°ÖºE�\LU×ÍO\xÎÏCFB Z @ ZOZ GFÍpÎ'E+\x@�SLC¤ÌOE'K,G Y IgÚ
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ß�S'B[E+E+P[I	G¤CySLSLG¤ERE+ÎÏÖ[MD@OILC´I�SxMD@iS�K,G´@�C¤Î�I8\xE Z @�\ PwCFB Z CFÎÏÖ[\xÍiÌOEJPÑ\LE�SL\xCFE+Ì£@OG«ÖºE�\LU×ÍO\xÎ�@�BDK�E
K�@�BNÍpB[G¤ÒRÐºE8Ìi@OGFC´P[@iSxE+P Y ILC¤B Z U×ÍO\xÎ�@�G(E�Ìi@�G Y @iSxCFÍpBNÎÏE,SLMDÍTPDI Ø½Ù GFSLM[Í Y[Z M®E�Ìi@�G Y @iSxCFÍpBNC¤I
@�\ ZOY @OÐ[GFÒÏÎÏÍO\xEAÖ[\LÍpÐ[G¤E�Î�@iSxC¤K¶CFBRC¤ÎÏ@ Z EA\LE�SL\xCFE+Ìi@�G>@OI�@	\LEJI Y GyS�Í�UnI§E+ÎÏ@OBbSLC´KA@OÎ8Ð[C ZOY CySgÒpá
E�Ìi@�G Y @iSxCFÍpB SLEJK M[B[C´é Y E+I�U×\xÍOÎâC¤BwU×ÍO\xÎ�@iSLC¤ÍOB \xE,Sx\LC¤E�Ìi@OG$Î�@£Ò I§SLC¤G¤G$ÐºE Y ILE+P ÖD\LÍOä[Sx@OÐ[GFÒ
Ô�M[E�B�@�Ö[Ö[G¤C¤E+P¾Ô�CySxM¾K�@O\LE Ø�ã ÍO\²SLMDE�ÖD\LEJI§E+BpS�IgS Y PwÒ Ô¬EÑPwE�Ö[G¤ÍiÒ SLM[E�SgÔ¬Í�ÎÏE+@pI Y \LEJI
îLù¶µxì�ú÷ú�@�BDP²í½îLù¶µ,ï²·¥ïVð�ö¯SxÍ�ÎÏE+@pI Y \xE4\xE,SL\xC¤E�Ìi@�G�ÖºE�\LU×ÍO\xÎ�@�BDK�E�U×ÍO\¸µxì�ø�ùº¹bðiî¼»a·,ù ì�î¯µs½Dù¼·�ûFÿOÿpá�iý Ø Ê_M[E4C¤Î�@ Z E�K�ÍOG¤GFEJK¥SxCFÍpB Y I§EJPRU×ÍO\�SxE+I§SLC¤B Z @�B{PRSL\ @�C¤B[CFB Z C¤I�P[E�\xCFÌpE+P²U×\LÍpÎòSxM[E'Ý«Íp\LE+G	 @�G¤GFE+\LÒQ���*�[á �*����ÖD@pK ç£@ Z Epá{Ô�M[C´K MÑK,ÍOBbS @�C¤BDI�I§ÍpÎ'E¸�*�Dá ���*��ÖDM[Í�SxÍ Z \ @�ÖDMDI�á½ILÍO\LSLE+P®CFBbSxÍ
þ¾d��²K�@�SLE Z ÍO\xCFEJI Ø½ã \xÍOÎêSxM[E�I§E�S4Í�U«K+@iSLE Z Íp\LC¤E+IAK,ÍpBpS @�C¤B[C¤B Z ÎÏÍO\xE	SLMD@OB¯þ¾�.C¤Î�@ Z EJI�áºÔ¬E
\x@OBDPwÍOÎÏG¤Ò'ILE�G¤E+K,SLEJPÏþF��K+@iSLE Z Íp\LC¤E+I�@OBDPÏU×ÍO\«E+@pK M�K�@iSxE Z ÍO\xÒ�þ��4C¤Î�@ Z E+I�G¤E+@£ÌTC¤B Z4Y I�Ô�CySxM
@4SLÍOSx@OGºÍOU�ÿ ���*�4C¤Î�@ Z EJI Ø Ê_M[C´I¬CFÎ�@ Z E¶K�ÍO\xÖ Y I�C´I«SLM[E+B²ILÖ[G¤CyS_CFBbSxÍ8SgÔ¬Í8B[ÍpBwÚ�ÍiÌOE�\xG´@�Ö[Ö[C¤B Z
SL\ @�C¤B[CFB Z @OBDP®SLE+I§S8ILE,SxI Ø�ë @pK M®ÍOU«SxM[E+ILE�I§E�SxI4K,ÍpBbSx@�C¤BDIn�*�.C¤Î�@ Z EJI�Í�U¬E+@OK M�Í�U«SLM[E�þ��
K�@iSxE Z ÍO\xCFEJI ¢ Ø Ê(Í8ä{BDP�@�B.C¤B[CFSLC´@�G>Ô¬E�C Z MbS�I§E�S¬U×Íp\¬SLM[E�\xE�G¤E�Ìi@�BDK�E$U×E+E+PwÐ{@OK ç�\ Y BDI+áwÔ«E Y ILE
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Ô�M[E�B \xE,Sx\LC¤E�ÌTC¤B Z U×\LÍpÎ%SxM[E6\xE�Î�@�C¤B[C¤B Z ILE,S.ÍOUASx\x@OCFBDCFB Z CFÎ�@ Z E+I Ø�ô ENSLM[E+B @£ÌOE+\x@ Z E¿ÁÀ zyqr��d�j�k[dg�b^ �e^«�¥a�dg^ s+j+cgqr^ ��a�hT�4a+�e�eji�xqFa,dg^¥�'qrf�a+s+^ �(k¤j+c�¦wj�dg�4dg�b^�dg^ ��dgqrhbs$a+hb�4dec§a�qrhbqrhbs$�e^xd

�¥a+h'¦w^¬k´j+obhT�'a�dSÂ¼ÃÄÃ¯Å�Æ Ç Ç�È�É¼Ê
Ë�Ì�Í ÎIÉ�Ï�Í Ð Ï Í Ë�Ï�ÍÒÑ�ÓÔÇ�ÏsÉ�È,Õ Ö �



�
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CFB[CFSLC´@�G(Ô«E+C Z MbS�ILE,SAPwE,SxE�\xÎ'C¤B[EJP²ÍpB�SLM[E�Sx\x@OCFBDCFB Z ILE,SA@�BDP²SLMDE�BNÎÏE+@pI Y \xEASLM[E Z @�C¤B°Ü×Íp\
GFÍbILI à�C¤BR\LE�SL\xCFE+Ì£@OG½Ö{E+\§U×Íp\LÎ�@�B{K,E¶@�U÷SLE+\�\LE+Ö{EJ@iSLEJPwG¤Ò�Ö[\LÍiÌTC´PwC¤B Z \xE�G¤E�Ìi@�B{K,E¶U×E�E+P[ÐD@OK ç�@OBDP
SLM[E+\LE+ÐbÒ�@�GFSLE+\LC¤B Z SxM[E8Ô¬E�C Z MbSxI Ø P#E+\§U×Íp\LÎ�@�B{K,E4C´I�ÎÏE+@pI Y \xE+PRÐTÒ²äD\xI§S¶PwE�SLE+\LÎÏC¤B[CFB Z SLMDE
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ÿ �¾eóÍOUmSxM[E4ÎÏE+@�B�@£ÌOE+\x@ Z E�ÖD\LEJK,C´I§C¤ÍOB.SLM[\xÍ Y[Z M²\xE�G¤E�Ìi@OBDK,E¶U×E�EJPwÐD@OK ç�\xE,U×E+\xI«SxÍÏ@'ÐºÍTÍpI§S
U×\LÍpÎ � Ø ÿ ��Ü×Ð{@OILE�G¤CFB[E�ÎÏÍwPwE�GmÔ�CySxMRÐºE+I§S$K,ÍpBDI§Sx@�BbS�Ô¬E�C Z MbS�I§E�S§SLC¤B Z à�SxÍB� Ø ��� Ø

ã C ZOY \LEÁ�¶I Y Î'Î�@O\LC���EJI�SxM[E�\xE+I Y GFSxImU×ÍO\#ILK�E�BD@O\LC¤Í ô�ñ áJCFB	Ô�M[C¤K M8\LE+GFE+Ì£@OBDK,E�U×E�EJPwÐD@OK ç
C¤I Z CFÌpE�B�ÍOB�Ð{ÍOSLMÑ\LE+GFE+Ìi@�BbS�@�BDP¯B[ÍOB[ÚÛ\xE�G¤E�Ìi@�BbS�CFÎ�@ Z E+IAÔ�CFSLM�SLMDE�ÎÏ@�ÓwCFÎ Y ÎæB Y Î8ÐºE�\
Í�U#CFÎ�@ Z E+I_ÍpBRÔ�MDC¤K M�\xE�G¤E�Ìi@�BDK�EAU×E�E+P[ÐD@OK ç�C´I Z CFÌpE�BRÌ£@O\LÒTC¤B Z Ð{E�SgÔ«E+E�B���@�B{P¯ÿ�� Ø[Ù I�C¤I
CFÎÏÎÏE+PwC´@iSxE�G¤Ò.E+ÌbC´PwE+BpS_U×\xÍOÎ»SxM[E Z \ @�Ö[M{I�á Z @OCFB{I�@�\xE¶M[C Z MDE�\�Ô�M[E+B²\xE�G¤E�Ìi@�B{K,EAU×E�EJPwÐD@OK ç



| ~

C¤IRÎÏÍO\xE®K,ÍpÎÏÖ[GFE�SLE Ø Ê_MDE�PwC,�½E�\xE�BDK�E®ÐºE+K,ÍpÎÏE+IRGFEJILI²Î�@�\xçOEJP>á«MDÍiÔ«E+ÌOE�\Já�@�U÷SLE�\�@�U×E�Ô
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1 2 3 4 5

number of iterations

0

1

2

3

4

5

6

%
m

ea
n

av
er

ag
e

pr
ec

is
io

n

s = 3
s = 5
s = 10

!#"�$  �$D  �&%�� qr^ hb�x­	j+kºcg^ zr^ ¢Ja�hb� ^_k¤^ ^¥�O¦Ta+�§�8obhT�O^xc«�O�x^ hTa,cgqyj¶�('µ¡�q©dg�Ï¢Ja,ce­Oqyhps*)

QwK,E+BD@�\xCFÍbI ô �»@�BDP ô qè@�\xE�PwEJI§C Z B[EJP�SLÍ6C¤BTÌOEJIgSxC Z @iSLE'SxM[E.C¤ÎÏÖD@OK,S8Í�U�B[E Z @iSxCFÌpE
@�BDP Ö{ÍbI§CFSLC¤ÌOE¯U×E�EJPwÐD@OK ç½á¬\LEJI§ÖºE+K,SLC¤ÌOE+GFÒpá«ÍpB \xE,SL\xC¤E�Ìi@�GAÖ{E+\§U×Íp\LÎ�@OBDK,E Ø ßeBbS Y CySxCFÌpE�G¤ÒOá_SLMDE
Z @�C¤B²ILM[Í Y G¤P.Ð{E4K�ÍOBDILC¤P[E�\ @�Ð[G¤Ò�GFÍiÔ¬E�\ Y BDP[E�\�QwK,E+BD@�\xC¤Í ô � SxMD@�BRE�CFSLMDE�\�ILK�E�BD@O\LC¤Í'Q[K,E,Ú
BD@�\xCFÍ ô�ñ Íp\¬QwK�E�BD@O\LC¤Í ô q U×ÍO\�CFS¬@OÖ[Ö{EJ@�\ I�ÌOE+\LÒ'PwCFË�K Y GFS�SLÍ8CFBwU×E+\�Ô�MD@�S¬@OB�ÍOÐ��gEJK¥S$ï²·
U×\LÍpÎèC¤BwU×ÍO\xÎ�@iSxCFÍpB6@�ÐºÍ Y S$Ô�M{@iS$CFS¶C´I�B[ÍOS Ø Ê_M[C´I�C´I�Ö[\xE+K�C¤ILE�G¤Ò²Ô�M{@iS ã C ZOY \xE�þ�SxE�G¤G¤I Y I Ø
W�E�G¤E�Ìi@�B{K,E²U×E�E+P[ÐD@OK ç°PwÍTE+I	C¤Î'ÖD\LÍiÌpE.ÖºE�\LU×ÍO\xÎÏ@OBDK,E.Ð Y SÏSLM[C´I'CFÎÏÖ[\xÍiÌOE+ÎÏE�BbS+á#@iS'GFEJ@OI§S
ÍiÌOE�\�SxM[E�äD\ I§S�U×E�Ô<CFSLE�\ @iSxCFÍpBDI+á�C¤I�ÎÏ@O\ Z CFB{@�G ØmÙ I8Ð{E�U×ÍO\xEOá>SxM[E.E�Ë�K�CFE+BDK,Ò¯Í�U�\xE�G¤E�Ìi@�BDK�E
U×E�E+P[ÐD@OK çÕC¤BDK�\LEJ@OILE+I	Ô�CySxMµSxM[E�E,ÓTSLE+BbS�Í�U$SxM[E�CFBbSxE�\ @OK¥SxCFÍpB�ÜÄò£à	@OBDP @iS�GFEJ@OI§SÏU×ÍO\ÏSLMDE
äD\xI§S«CFSLE+\x@�SLC¤ÍOB�SxM[C´I«\xE�G´@iSxCFÍpBDILM[CFÖ.C¤I«B[E+@O\LG¤ÒÏGFC¤B[EJ@�\ Ø ��ÍOSLE¶SLMD@�S�Q[K,E�B{@�\xCFÍ ô�ñ ÍOB[G¤Ò�PwCyU÷Ú
U×E�\ IAU×\LÍpÎ:QwK�E�BD@O\LC¤Í ô � ÐTÒ¯@OGFG¤ÍiÔ�CFB Z ÖºÍpILCySxCFÌpE'U×E�E+P[ÐD@OK ç®@OBDP>á>SxM Y I�á�SLM[E�PwC,�½E�\xE�BDK�E
Ð{E�SgÔ«E+E�BÕSxM[E�\LEJI Y GyS I8U×\xÍOÎ%Q[K,E�B{@�\xCFÍ ô�ñ @�B{PµQwK�E�BD@O\LC¤Í ô �òÎÏ@£Ò°C¤B I§ÍpÎ'E�ILE�BDILE
Ð{ER@iS§Sx\LC¤Ð Y SxE+PÕSLÍNSxM[ER@pP[PwCFSLC¤ÍOBD@OG�E��ºEJK¥SÏÍ�U�ÖºÍpILCySxCFÌpE�U×E�EJPwÐD@OK ç Ø Ý«ÍOÎÏÖD@�\xC´I§ÍpB°Í�U�SLMDE
SgÔ«ÍNIxK,E�B{@�\xCFÍbIA@OGF\xE+@pPwÒ®I Y[ZOZ E+I§SxI+áºSLM[E+\LE�U×ÍO\xEOá½SLM{@iS�ÖºÍpILCySxCFÌpEÏU×E�E+P[ÐD@OK ç®@OGFÍpB[EÏÎ�@£Ò®ÐºE
I Y ÖºE�\xC¤ÍO\_SLÍÏE+CySxM[E�\�@OGySxE�\xBD@iSxCFÌpE+I Ø

ã C ZOY \LEbd�BDÍiÔ I§MDÍiÔ�I�SxM[E�\LEJI Y GFS¬U×ÍO\_Ö{ÍbI§CFSLC¤ÌOEAU×E+E+PwÐD@pK ç ØTÙ GF\xE+@pPwÒ�@iU÷SxE�\_ÍOBDE¶CFSLE+\x@�Ú
SLC¤ÍOB�á Z @OCFBDI$GFC¤E	@pI$MDC Z M®@OIj�¾e0SLÍ²þFeèPwE�ÖºE�B{PwCFB Z ÍOB6SLM[E	E,ÓTSLE+BpSAÍ�U�SxM[E	C¤BbSLE+\x@pK¥SLC¤ÍOB Ø
ñ�B[G¤CFçpE	C¤B¯SLM[E'Ö[\xE�ÌTCFÍ Y I¶SgÔ«ÍRILK�E�BD@O\LC¤ÍpI+á{K�ÍOBbSLC¤B Y E+P6U×E�EJPwÐD@OK ç6P[ÍbEJIAB[Í�S�Ö[\xÍiÌbC´PwE8U Y \§Ú
SLM[E+\«C¤ÎÏÖ[\LÍiÌpE�ÎÏE�BbS I�Ô�M[C´K M�áOG´@OK çTC¤B Z @OPDPwCySxCFÍpBD@�GºP[@iS @[ápÎÏ@£ÒÏ@iS«GFEJ@OI§S«I YDZOZ EJIgS�SLMD@�S�SLMDE
I§ÒwI§SLE�Î MD@OI�U×Í Y B{P�SLM[E�ÍpÖwSLC¤Î�@�G�Ô¬E�C Z MbS8ILE,S	@�U÷SLE+\�ÍOB[E.ÍO\�SgÔ¬ÍNCySxE�\ @iSLC¤ÍOB Ø ��ÍOSLE.@OG¤ILÍ
SLMD@�S¬SxM[E4\xE+I Y GyS I_PwÍÏB[Í�S_Ìi@�\xÒ Z \xE+@iSxGFÒ�Ô�CFSLMQò Ø Ê_M[C´I_C¤I_G¤CFçpE�G¤Ò�SLÍ'\xE+I Y GyS_U×\xÍOÎ»SxM[EAUV@OK,S
SLMD@�S_é Y CFSLE�Í�U÷SxE�B.SLM[EAB Y Î8ÐºE�\_Í�U(\LE+GFE+Ì£@OBbS«C¤ÎÏ@ Z EJI«PwC´ILÖ[G¤@£ÒpE+P�C´I¬GFÍiÔóÜ÷SgÒTÖ[C´K�@�G¤G¤Ò'ÐºE�G¤ÍiÔ
ÿ �pà�@OBDP¯SLM Y I�SLM[E¯ù,+$ù¶µ�øvï�Øiù4E�ÓbSxE�BbS8ÍOU«SxM[E�C¤BpSxE�\ @OK,SLC¤ÍOBÑÎ�@£Ò®Í�U÷SxE�BÑÐºE�SLM[E²IL@OÎ'E�BDÍ
ÎÏ@�S§SxE�\�Ô�M[E�SLM[E+\jò�C´I4d	ÍO\4ÿ � Ø
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) B[E²BDE�E+PDI8SxÍÑçOE�E+Ö�C¤BµÎÏC¤BDP�SLMD@�SÏÍ Y \ÏÎÏÍTP[E�G´I�@OIxI Y ÎÏE�@¯I§Sx@O\§SxCFB Z Ô¬E�C Z MbS�I§E�S
Ô�M[C¤K MÑC´I4@�G¤\LEJ@OPwÒ®ÍOÖwSxCFÎÏC���E+P Ø ß�U_@R\ @�BDP[ÍOÎæC¤B[CFSLC´@�G�Ô¬E�C Z MbS�I§E�S4C¤I�K MDÍpILE�B�á½U×E+E+PwÐD@pK çbÚ
CFBDP Y K,EJP¯ÖºE�\LU×ÍO\xÎ�@�BDK�E Z @�C¤BDI4@O\LEÏM[C Z M[E+\�Ü×\xE+I Y GFSxI�B[ÍOS8I§M[ÍiÔ�Bºà Ø 	 C¤ÌOE+B¯Í Y \�I§MDÍO\LSxK Y S
U×ÍO\AÖ{ÍbI§CFSLC¤ÌOE4U×E+E+PwÐ{@OK ç°Ü×ÍpB[E�ÎÏÍ Y ILE+K�GFC´K çRÖ{E+\¶C¤Î�@ Z E£à¥á{SLM[\xE�E	ÎÏÍ Y ILE+K�GFC´K çwI Y BDPwE+\�Q[K,E,Ú
BD@�\xCFÍ ô q:@pK M[C¤E�ÌOE6@�K,ÍOB{I§C´PwE�\ @�ÐDGFENÖºE�\LU×ÍO\xÎ�@�BDK�E6Ð{ÍTÍbIgS.ÐºE�ÒpÍOBDP SxM[E®G¤E�ÌpE�G¶Í�U4SLMDE
Z G¤ÍOÐD@OGFG¤Ò�ÍOÖwSxCFÎÏC���EJP²Î Y GFSLC¤Ö[GFE�Ú�P[E+IxK,\xCFÖwSxÍO\�ÎÏÍwPwE�G Ø��E,S Y I�äDB{@�G¤GFÒ	S Y \xBÏSLÍ'QwK,E+BD@�\xCFÍ�� ô q C¤B�Ô�M[C´K MÏSLM[E�Íp\LC Z C¤BD@OGDé Y E�\xÒ8C´I�E�ÓTÖ{@�BDPwEJP
ÐbÒ�SLM[ÍbI§EACFÎ�@ Z E+I¬Î�@�\xçOEJP�@OI_\xE�G¤E�Ìi@OBpS4Ü ã C ZOY \xE �pà Ø[Ù U÷SLE+\�ÍOB[G¤Ò�ÍOB[E�CFSLE+\x@�SLC¤ÍOB�áTÖºE�\LU×ÍO\LÚ
ÎÏ@OBDK,E�M{@OI4\xC¤ILE�BÑÐTÒ ÿ � Ø d£Ú ÿOÿ�e Ø½Ù I�MD@pI�@�G¤\xE+@OP[Ò6Ð{E+E�B°ÍpÐDI§E+\LÌpE+P®U×ÍO\	Q[K,E�B{@�\xCFÍ ô q
@�BDP�U×Íp\4SLM[ERIL@OÎÏE�\LEJ@OILÍOB�á½SxM[E.ÖºE�\LU×ÍO\xÎ�@�BDK�E Z @�C¤BÕPwÍTE+I4BDÍ�S Z \LEJ@iSLG¤Ò¯P[E�ÖºE�BDPÑÍpB-ò Ø
ñ�B[G¤CFçpE	C¤B�Q[K,E�B{@�\xCFÍ ô q�MDÍiÔ«E+ÌOE�\Já{K�ÍOBbSLC¤B Y Í Y I�U×E�EJPwÐD@pK çN\LEJI Y GFSxI¶C¤B¯@OPDPwCySxCFÍpBD@�GnC¤Î	Ú
Ö[\LÍiÌpE�ÎÏE�BbS�Ô�M[C´K M Î�@£Ò�I YDZOZ EJIgS�SxMD@iS.SLM[E6@pP[PwCFSLC¤ÍOB Í�U�B[E+Ô�C¤Î�@ Z E+I'SLÍÕSLM[E®é Y E+\LÒ
@�G¤GFÍiÔ�I_SxM[E	ILÒwIgSxE�ÎèSLÍ²Ô�C¤PwE+B6CFSxI4îpK�@�SxK M[ÎÏE�BbS¶@O\LEJ@*î Ø QwK,E+BD@�\xC¤Í�� ô q¸SxM Y I¶@pK M[C¤E�ÌOEJI
@�I Y Ð{IgS @�BbSLC´@�G�ì�ö21²CFB{IgS @�BbSx@OB[E�Í Y I_Ö{E+\§U×Íp\LÎ�@OBDK,E�ÐºÍbÍbIgS�Ô�M[C´K M�C¤I Y B[Î�@iS K M[E+PRÐTÒ²@OBbÒ
Í�SLMDE�\�IxK,E�B{@�\xCFÍÏK,ÍpBDI§C´PwE+\LEJP Ø

Ê_M[E�\xE+I Y GyS I¶@�U÷SLE+\'ðiö½ù�CFSLE+\x@�SLC¤ÍOBNÍOU�\LE+GFE+Ì£@OBDK,E�U×E�E+P[ÐD@OK ç�@�\xE8I Y ÎÏÎÏ@O\LC���EJP�CFB¯Ê(@�Ú
Ð[GFE�ÿ Ø

3 4 É¯3TÈ>Ç43F3TÉgÅ�Â

ô E'MD@£ÌOE	PwE+IxK,\xCFÐºE+PN@OBDPNE+Ì£@OG Y @iSLEJP6@�BDÍiÌOE�G(\LE+GFE+Ìi@�BDK�E4U×E�EJPwÐD@OK ç�ÎÏE,SxM[ÍwP�U×ÍO\�Ý¬Þ¬ßgW
SLMD@�S8K,ÍOÎ	Ð[C¤B[E+I�@�B{@�G¤ÒpSxC¤K+@�G�Ô¬E�C Z MbS Y ÖºPD@iSLE�Ô�CFSLM°é Y E+\LÒNE�ÓTÖ{@�BDILCFÍpB Ø�ë Ìi@OG Y @�SLC¤ÍOB¯Ô¬@pI
PwÍOB[E�@ Y SLÍOÎ�@�SLC´K�@�G¤G¤Ò¯ÐTÒ°ÎÏÍwPwE�G¤GFC¤B Z @6B Y Î	Ð{E+\'ÍOU Y ILE�\LÚ�ILÒwIgSxE�ÎåC¤BpSxE�\ @OK,SLC¤ÍOB�IxK,E+BD@�\LÚ
CFÍbI Ø ) Y \$\xE+I Y GFSxI$ILM[ÍiÔ¾SLMD@�S$U×E+E+PwÐD@pK çbÚÛC¤BDP Y K�E+P�ÖºE�\LU×ÍO\xÎ�@�BDK�E Z @�C¤BDI$ÍiÌOE�\�@OB6@�G¤\LEJ@OPwÒ
ÍOÖwSxCFÎÏC���E+P	Î Y GySxCFÖ[G¤E,ÚePwEJILK�\LC¤ÖwSLÍp\#Î'ÍwPwE+GwÍwK�K Y \ Y BDPwE+\#@AÔ�C´PwE_\x@OB Z E¬Í�UºCFBbSxE�\ @OK¥SxCFÍpB	IxK,E�Ú
BD@�\xCFÍbI Ø Ê_M[E�Ò�@OG¤ILÍ�Î�@�çpE$ÌpE�\xÒÏK�GFEJ@�\«SLMD@�S¬ILÍOÎÏE�ILK�E�BD@O\LC¤ÍpI�@O\LEAPwE+K�C¤P[E+PwG¤Ò�Ð{E�S§SxE�\¬SLMD@OB



| �

1 2 3 4 5

number of iterations

0

1

2

3

4

5

6

%
m

ea
n

av
er

ag
e

pr
ec

is
io

n

s = 3
s = 5
s = 10
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��� ^ hTa,cgqrj87¶� zrqr�L��� |¥~ � �
�0/ ~ � � ~ � � ~ � �
�(' ��� � | � } | � ~
�(6 +p� ~ � � � ��� �
� �(6 | �i� }õ| ��� ~õ|¥~ � �

9 �p�;:=<�%b  ¹#�b^�s£a�qrh 	 qrh�>@?@�nqrh	f4^¥a+h'a,¢J^xc§a+s+^�`pcg^ � qr�eqrjJh	k´j+c�dg�p^¬k´j+opc«�pq©ª[^xcg^ hid��e� ^xhTa�cgqrj+� t
a�� j+hb��d§a�h�dA�pqr�e`pzFa ­N�eq(' ^8j+k �J~ a�hT��¢+a�ce­OqrhbsA) 	 �¸h�obf¶¦w^xc$j+k�f4jJop�e^8�xzyqr�§���B�L�m�(­Rk´a�cAdg�p^
�pqrsJ�b^x��d«¢+a+zrop^ ��a�cg^�a+�§�bqr^ ¢J^¥�	ophT�p^Lc«�O� ^ hba�cgqrj � �(6¶�

Í�SLMDE�\ I Ø QTÖ{EJK,CFä{K�@OGFG¤ÒOá{SLMDE	P[@�Sx@�I Y Ö[ÖºÍO\LS�SLMDE	ÌTC¤E�Ô�SLMD@�S+á{U×ÍO\A@�BTÒ²G¤E�ÌpE�G(Í�U�C¤BpSxE�\ @OK,SLC¤ÍOB
Ü×C Ø E Ø SxM[EAB Y Î8ÐºE�\¬Í�U�C¤ÎÏ@ Z EJI�ÍOB²Ô�M[C´K M�U×E�EJPwÐD@OK çÏC´I Z CFÌpE�B{à,ápÖºÍpILCFSLC¤ÌOE�U×E+E+PwÐ{@OK çÏ\LEJI Y GyS I
CFB Z \LEJ@iSLE+\�@�BDP'ÎÏÍO\xE_CFÎÏÎÏE+PwC´@iSxE�C¤Î'ÖD\LÍiÌpE�ÎÏE�BbS#SLMD@OBÏE�CFSLM[E+\�B[E Z @iSxCFÌpE¬Íp\�ÎÏCyÓwEJP8U×E+E+PTÚ
ÐD@OK ç Øiô E_ILM[ÍiÔ�SLMD@�SnSxM[\xÍ Y[Z M'é Y E+\LÒ�E�ÓwÖD@�BDILC¤ÍOB�áJSLMDE�EÔ�½E+K¥S�ÍOU{ÖºÍpILCySxCFÌpE¬U×E�E+P[ÐD@OK ç Z E,SxI
Î Y GFSLC¤Ö[G¤CFEJP�K,ÍOB{I§C´PwE�\ @�ÐDGFÒ8@OBDP	SLMD@�S�SLM[C´I�K�ÍOÎ	Ð[CFB{@iSLC¤ÍOBÏ@�G¤G¤ÍiÔ�I�I Y Ð{IgS @�BbSLC´@�G Z @�C¤BDI#C¤B�\LE�Ú
SL\xCFE+Ì£@OG>Ö{E+\§U×Íp\LÎ�@OBDK,EA@iU÷SLE+\�ÍOB[G¤Ò�ÍOBDEACFSLE+\x@�SLC¤ÍOB²Ô�CySxMR@'ÎÏCFBDCFÎ Y Î0Í�U Y ILE�\LÚÛC¤BbSLE�\ @OK,SLC¤ÍOB
Ü÷SLMD\LE+E4Î'Í Y ILE�K�GFC´K çwIxà Ø

Ù I'@�\ ZOY EJPÑCFB�SLM[ERCFBbSx\LÍwP Y K,SLC¤ÍOB�á#ILE�Î�@�BbSLC´K.@OÎ8Ð[C ZOY CySgÒ°K,ÍpBDI§SLCFS Y SxE+I'@®K MD@OGFG¤E�B Z E
U×ÍO\�Ý¬Þ«ßgW0Ô�M[C¤K M�ÎÏ@£ÒÑÐºE.ÍiÌpE�\ K,ÍOÎÏEÏSxM[\LÍ Y[Z MÕSLE+K MDB[C¤é Y EJI	I Y K M�@pI8\xE�G¤E�Ìi@OBDK,E�U×E+E+PTÚ
ÐD@OK ç Ø ßeBRSLM[C´I�ÖD@OÖ{E+\+áwÐTÒ.P[E+K,C´PwC¤B Z ìAí½î¥ïVðiî¥ï½Ô�M[E�SLM[E+\�ÍO\�B[ÍOS�@�B�CFÎ�@ Z E�C¤I_\xE�G¤E�Ìi@OBpS_SxÍ
@ Z C¤ÌOE+B6é Y E�\xÒOáºCyS4@�ÖDÖ{EJ@�\ I�á{M[ÍiÔ«E+ÌOE+\+á @OI�CFU�Ô¬E8E��ºEJK¥SLC¤ÌOE+GFÒ�C Z B[Íp\LE�SLM[E	C¤IxI Y E8Í�U«CFÎ�@ Z E
Ö{ÍpGFÒwILE�Î8Ò Ø ß�S'C¤I'K,E+\§S @�C¤B[GFÒ¯SL\ Y E.SLMD@�S	Ô¬E.PwÍ®E+BwU×ÍO\ K,E²@NÖD@�\LSLC´K Y G¤@O\�î�\xE+@pPwC¤B Z î�ÍOU�@OB
CFÎ�@ Z E$ÐTÒ�@OIxILC Z B[CFB Z CyS¬SLÍ'ÍOBDE$ÖD@O\§SxC¤K Y G¤@O\«K+@iSLE Z Íp\LÒ Ø QTÍ	SLM[EAC¤ÎÏ@ Z E¶Í�U(@8ÒOE�G¤G¤ÍiÔ0CDÍiÔ«E+\
ÎÏ@£Ò®MD@�Ö[ÖºE�BÑSxÍNÐ{E�C¤B�SLM[E²K�@iSxE Z ÍO\xÒQî�R�E�G¤G¤ÍiÔSî²Ð Y S�B[Í�S�C¤BÑSLMDE�K�@iSxE Z ÍO\xÒQî ã GFÍiÔ¬E�\¶î
@�BDP�Ô¬Í Y G´P�SLM[E+\LE�U×ÍO\xEÏÐ{E.K�ÍOBDILC´PwE�\xE+P�C¤\L\xE�G¤E�Ìi@�BbS4Ô�CFSLM°\xE+ILÖ{EJK¥S�SxÍ6@�BTÒ¯é Y E+\LÒ¯CFÎ�@ Z E
U×\LÍpÎæSLMDE�G¤@�S§SLE+\8K�@�SLE Z ÍO\xÒ Ø½ô E.K�@OB�K�ÍOBDK�E�C¤ÌOE�@ Y ILE�\4Ô�M[ÍNÔ¬Í Y G¤PÑPwE+E�Î CFS8\xE�G¤E�Ìi@�BbSJá
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!#"�$  �DD  �&%�� qr^ hb�x­	j+kºcg^ zr^ ¢Ja�hb� ^_k¤^ ^¥�O¦Ta+�§�8obhT�O^xc«�O�x^ hTa,cgqyj � �(6µ¡�q©dg�Ï¢Ja,ce­Oqyhps*)

M[ÍiÔ«E+ÌOE+\+ám@OBDP°SxM[C´I Y ILE�\'Ô¬Í Y G´P°EÔ�½E+K,SLC¤ÌOE+GFÒÑB[ÍOS'ÐºE.ÎÏÍwPwE�G¤G¤E+PÕÐTÒÑÍ Y \'ILÒwIgSxE�Î Ø Ê_MDE
CFÎÏÖºÍO\LSx@�BbS�ÖºÍOC¤BbS�C¤I_SxMD@iS$SLM[E Y ILE�\$Ô«EE1Oð�ÎÏÍTP[E�G�C´I�E+IxILE�BbSLC´@�G¤GFÒ²@�\xÐ[CySx\x@O\LÒ Ø Ê_M[E8K�@�SLE�Ú
Z ÍO\xC��+@iSxCFÍpB8ÍOU½C¤Î�@ Z E+I�ÜV@OBDP	SLM Y I�SLM[E�äDÓw@�SLC¤ÍOB'Í�U>C¤ÎÏ@ Z E_ÎÏE+@OB[CFB Z ànMD@pI�B[Í�S«Ð{E+E�B�PwÍOBDE
I Y K M�SLMD@�S¬K,E+\§S @�C¤B�IgSx\LE+B Z SxMDI«Í�U>SLMDE¶ILÒTI§SLE+Î Z E,S«E�ÎÏÖ[MD@pI§C���EJP6ÜV@pI�C´I«ILÍOÎÏE�SLC¤Î'EJI�PwÍpB[EOá
Ô�M[E,SxM[E�\.P[E�G¤CFÐºE�\ @iSxE�G¤Ò�ÍO\�BDÍ�S®ûFÿ �iý×à Ø ) Y \.K�@�SLE Z ÍO\xC¤E+IÏ@�\xENK M[ÍpILE�B @iS�\ @�BDP[ÍOÎ U×\xÍOÎ
SLM[E²SLÍOSx@�G_B Y Î	Ð{E+\'ÍOU¶K�@�SLE Z ÍO\xC¤E+I8@OBDPÕK�ÍOÎÏÖ[\xC¤ILE.M[C Z MDGFÒÕ@OÐDIgSx\x@pK¥SÏK�@iSxE Z ÍO\xCFEJI�Ô�M[C´K M
ÍOB[E�Î�@£Ò°B[Í�S�E�ÓTÖºE+K,S�@¯ILÒwIgSxE�Î)ÍpÖ{E+\x@�SLC¤B Z ÍpB�G¤ÍiÔ_ÚÛG¤E�ÌpE�G¬U×E+@�S Y \xE+I	SxÍ�\xE,Sx\LC¤E�ÌpE²I Y K¥Ú
K,E+IxI§U Y GFG¤Ò Ø Ê_M[C´I�I YDZOZ EJIgS I#SLM{@iS�SxM[E�E,Ë�K�CFE+BDK,Ò	Í�U>\LE+GFE+Ìi@�BDK�E_U×E�E+P[ÐD@OK ç'PwE�ÎÏÍOB{IgSx\x@�SLE+P'C¤B
SLM[C´I�Ö{@�ÖºE�\�C´I�\xE�G´@iSxCFÌpE�G¤Ò8C¤BDPwE�ÖºE�B{PwE�BbS«ÍOU>SLM[E Y I§E+\ Ø NNE,S @iÚ�E,ÓwÖºE�\xCFÎÏE�BbS I�Ô�CySxM.PwC,�ºE+\LE+BbS
K�@iSxE Z ÍO\xC,�J@iSLC¤ÍOB{I�Ô«Í Y G¤PÕÖ[\LÍiÌTC´PwE.@NÔ_@£Ò�Í�U$@OIxILE+IxI§C¤B Z ÎÏÍO\xE�Ö[\xE+K�C¤ILE�G¤Ò®SxM[E²P[E Z \xE�E.Í�U
Y I§E+\§Ú�C¤BDPwE�ÖºE�B{PwE�BDK�E ØDÙ P[PwCFSLC¤ÍOBD@OGmE+ÌbC´PwE+BDK,E�SxMD@iS�SxM[E4\xE+I Y GyS I�Ö[\xE+ILE�BbSLEJPRM[E�\xE�@�\xE�Í�U�@
Z E�BDE�\xC¤K	BD@iS Y \xEÏK�ÍOÎÏE+IAU×\xÍOÎ \LE�SL\xCFE+Ì£@OG�E,ÓwÖºE�\xCFÎÏE�BbS I�Ü×\xE+I Y GyS I Y B[Ö Y Ð[GFC´ILM[E+PDàAÔ¬EÏÖ{E+\§Ú
U×ÍO\xÎ'EJP�ÍpB.@	ILçOE�SxK M.K�ÍOG¤GFEJK¥SxCFÍpB�Í�U(ILC¤Î'C¤G´@�\_I§C���E�@OI�SLM[EAÍOBDE Y ILE+P�U×ÍO\¬SLM[C´I¬ÖD@�ÖºE�\ Y ILCFB Z
@'ILÎ�@�G¤G�I§E�S�Í�U#GFÍiÔ_Ú�G¤E�ÌOE+G>I§MD@OÖ{E4PwEJILK�\LC¤ÖwSxÍO\ I Ø

ßeB²CFSxI_EJ@�\xGFÒ�ÒpE+@�\ I�Ý¬Þ«ßgW¾MD@pI_Ð{E+E�BRG¤@O\ Z E�G¤Ò�K,ÍOB{K,E�\xB[EJP�Ô�CFSLMRäDBDPwC¤B Z ÐºE,S§SxE�\�Ô_@£ÒwI
SLÍ$\xE�ÖD\LEJI§E+BpS�Ö{@�\LSLC´K Y G´@�\(CFÎ�@ Z E�U×E+@�S Y \xE+I Ø ) Y \m\xE+I Y GyS ImI§SL\xÍOB Z GFÒAI Y Ö[Ö{Íp\§S(SLM[E«ÌTCFE+ÔÑSLMD@�S
U Y \§SxM[E�\	Ö[\xÍ Z \xE+IxI�K�@OB�ÐºE�Î�@OP[E�ÐTÒ¯@OPDPw\LEJILILC¤B Z SLM[E²é Y E+I§SLC¤ÍOBDI4ÍOU¬MDÍiÔóSxÍNCFBbSxE Z \ @iSxE
E�ÌTC¤P[E�BDK�E4U×\LÍpÎèÎ Y GFSLC¤Ö[GFE	Í�U#SLMDE+ILE Z E+B[E�\ @�G¤GFÒ²GFÍiÔ_Ú�G¤E�ÌOE+G>U×E+@�S Y \xE�\xE�Ö[\xE+ILE�BbS @iSLC¤ÍOB{I�á[@OBDP
Î'Íp\LEÏC¤ÎÏÖ{Íp\§S @�BbSLG¤ÒOá>M[ÍiÔ¿SLÍNE�G¤C´K,CFS8@�BDP Y SLC¤G¤C,�+E Y I§E+\§ÚeILÖ{EJK,CFä{K8\xE�G¤E�Ìi@OBDK,EÏC¤BwU×ÍO\xÎ�@iSLC¤ÍOB Ø) Y \8\xE+I Y GFSxI'@�\xE�@�G¤G�SxM[E.ÎÏÍO\xE�E+BDK,Í Y \x@ Z C¤B Z @OI8Ô«E²MD@£ÌOEÏSxM Y I�UV@O\'K�ÍOBDILC´PwE�\xE+P�ÍOBDGFÒ
ÍOB[E�C¤ÎÏ@ Z EAU×E+@�S Y \xEOáwB{@�ÎÏE�G¤Ò.K,ÍpGFÍ Y \ Øbô E4Î�@£Ò�\xE+@OILÍOB{@�Ð[G¤ÒÏE,ÓwÖ{EJK¥S�SxMD@iS�Ô�CFSLMRSLE�ÓbS Y \xE
@�BDP�ILMD@OÖ{E¶\LE+Ö[\LEJI§E+BbSx@iSxCFÍpBDI�ÐºE�C¤B Z @pP[PwEJPÏSLÍ8SLM[E�IL@OÎÏE�\LE�SL\xCFE+Ìi@�GºÎ'ÍwPwE+GvápSLMDE$ÖºÍpILCySxCFÌpE
EÔ�½E+K¥S I�Í�Un\LE+GFE+Ìi@�BDK�E¶U×E+E+PwÐ{@OK ç�Ô�C¤GFGmÐ{E4E+ÌOE�B Z \xE+@�SLE+\ Ø



| +õx0GFs0mÄ_0mÂ$Èì0L3
| ��H«¨Û�Nln�bjJq÷t�]�I�qrfÏt>a+hb�N³JI_cgqy�e�phTa�`bopc§a�fÏ�R³�^ zr^ ¢+a+hp� ^4k´^ ^¥�O¦Ta��L��k¤j+c4� j+hidg^ hide¨v¦ba+�e^¥�

cg^Ldecgqy^x¢Ja�zpop�eqyhps¬dg�b^�ln�pj�·iob^xdmqrhidg^ s+c§a�z×�buÛh@KMLON�PQNORTS=UWVMXOYGYZY�XB[\S,V�L�[^]�S�_`N�[^]"a2bGN�[�R�V�LcV�[^P�V
Nd[feEg�a S�_ih8V�j�_`]8]�[^jkYGl�m�NAniX�X,o¥tT� ~J~+~ �

���$�0lnqrji� �¥aNa�hT��³ �O�§�b^Ldedgqyhpq÷� À cg^ zr^ ¢+a+hb�x^Ïk´^ ^¥�O¦Ta��L�®f4^ �§�Ta+hpqr�ef�k´j�c'� j+hidg^ hide¨v¦ba+�e^¥�
qrf�a�sJ^_cg^xdecgqr^ ¢+a+z÷�TXB[�R�NdL�h@]�S�_`N�[pKTL�N�PBV�qcqc_i[�rf]d[sjke�]�[s]�rtV�h8V�[WS÷t � � 	 ����� �J~ ��u � � ��t |��"�"� �� ��u8v�lnj¥¼Dt � � � qrzyzr^xc¥t«¹ � � qrhp�Ja�t�¹w
 � a+`ba�dg�pjJf�a+� t�a+hT� � �xH¬qFa�hbqrzrjJ� �¿¹#�p^
�na¥­£^ �eqya+h�qrf�a+sJ^�cg^xdecgqr^ ¢+a+zT��­O��dg^ fÏtJ`bqr�§�Oophidg^xc¥�yXOYGYZY{zWL�]d[Wq�]|P}S�_`N�[\qQN�[8XBh*]�rtV~KMLON�P�V�qcqB�
_=[�r+t �\	�| ��� � ~ u �+} tD� ~J~+~ �+p��]2]_a+hb^x^ zr� t_] l#a+f4`w^xhb�bj+opd¥t����¬qr¦bzya��L�wt�� �(·iobq©dl'Jt¬³��na�cg¦w^xc¥t��ó�n^ zrzrjJhDt�a+hb�
���½qr^xcg^ hb� �¬uÛhidg^xc§a��xdgqr¢£^¶j+opdgzrqrhbqrhbs��Da+h�qrf4`pcgj,¢£^¥�'a+`b`Ocgj£a��L��ob�eqrhps'a��xdgqr¢£^¶�xjJhidgjJoOcg� �_uÛh
KTL�N�P.����KZXOY(�\S�N�L�]�rtV�]�[sjk��V�S�LB_�V��d]"a|R�N�L�XBh@]�rtV�]�[^j���_`jtV�Nk��]�S�]"�B]dq�V�qgt |��"� � �

����H ]_^ hps�a+hb�Ï�°� � a�h &ÛobhTa,dg�{� À h'^}%4�xqy^xh�d�� j+zrj+c�cg^ `pcg^ �e^xh�d§a,dgqrjJh'k¤j+c�qrf�a+sJ^_cg^Ldecgqy^x¢Ja�z×�
XOYGYGY�zWL�]d[Wq�]|P}S�_`N�[\q�N�[fXBh*]�rtV�KMLON�PBV�qBqc_i[tr+t |¥~ � | + ~ u | +i��tº� ~J~O| �� ��] � ^ ^ �e�§�²a�hT�.�Ï³@�obsJ^Lc¥�$lnjJf¶¦bqrhbqrhbs�k¤^¥a�dgoOcg^ �_k´j�c�� j+h�dg^xh�de¨V¦ba+�e^¥�Ï�e�£^Ldg�L�Ïcg^xdecgqr^ ¢+a+z2�
a�� j+f4`Ta�c§a,dgqr¢£^¬^ ¢+a+zroba�dgqrjJh8j+k{cg^xdecgqr^ ¢Ja�zw`w^xcek´j�cgf�a+hp� ^J�½uvhpKMLON�P�VcV�j�_i[tr�q�NOR�S=UWV�YTg�LON�m\V�]�[
bGN�aia�N��}g�_ig�h�N�[!X�����V�q}Vc]dL�PBUE���"�d�£tw�(^xcgzrqyhDtw� ~J~ ���[����l��[tT�O`OcgqrhbsJ^Lc¥�

����H�uÛ�e�pqy�+a ¡�a�t½³¸��ob¦Oc§a+f�a+hi­�a�t{a+hT��l��ba+zrjJoOdg�ejJ� � � qrhT�O³«^ aJ�p^Lc�� � op^xce­Oqyhps��ba,d§a+¦ba+�e^ �
dg�OcgjJopsJ�_f¶obz©dgqr`bzr^�^x¼pa+f4`bzr^ � ��uvh�KMLON�P.���.�\S=UQXB[\S,��bGN�[�R��&�WV�LB���2]dL`rtVG��]�S�]M��]�q}V�qc M�s�2����t
`ba+s+^ �«� |¥} uO�+�J��t{�Ô+du��J� |����J} �

} � À �D^ zr^ �e� oDt�¡N�RjJz©k´�ej+h{t+a+hb���A¢«o{� À `b`Ocgj¥¼pqrf�a,dg^½cg^xdecgqr^ ¢Ja�z£k¤cgj+fµf¶obz©dgqrf4^¥�pqya��ba,d§a+¦ba+�e^ �
op�eqrhbsAcg^ zr^ ¢+a+hp� ^_k´^x^¥�p¦ba+�§�[��uvh��tK~X��MY;£2b2��X�¤�¥#tO`ba+sJ^x�_� | ��u��J� � t |��"�"� �

� �_�¦H � a8a+hT���µ� � a+h &Ûobhba�dg�{�_¹º^x¼�dgopcg^�k¤^¥a�dgoOcg^ ��a+hb�Ïzy^ a�cghbqrhps	�eqrf4qrzya�cgq©dÛ­i�¬uÛhAKTL�N�P.�
XOYGYGY�bGN�[�R��ZbGN�h�m^g�S,V�LE��_iqc_`N�[A]�[^jkK�]�S�S,V�LB[A��VcPcNcr�[\_iS�_`N�[ptT`Ta�sJ^ �Á+i�+��uI+ �J~ t |������ �

| ~ ���Ñ� � a+h�&�ophTa�dg�'a+hb�fv+¨V³§¡¬�bfÏ�>lnjJzrj+c¬a+hb��dg^x¼�dgoOcg^��p^ �e�Lcgqy`Odgj+cg� �~XOYGYZY�zWL�]�[\q�]|P}S�_`N�[\q
Nd[AP}_iL�P}g�_iS�q�]�[^j8qc�dqcS,V�hkqGR�N�LQ��_�jtV�N8S,V�PBU�[^N"a�Ncr��+t |J| � � ~�� u�� | ��tº� ~+~O| �

|+| �$l � ^ qrzr�Ta��Ña+hb� l¨�¬a+��d§a,c¥�æ³«^ zr^ ¢+a+hp� ^Nk´^ ^ �p¦Ta��L� a+hb� �¥a�dg^ s+j+ce­ �e^ a�cg�§� qrh qrf�a+s+^
�pa�d§a�¦Ta+�e^x� �>uÛhpKTL�N�P.��XOYZYGY©XB[\S,�ZbGN�[�R��seEg�a S�_ih8V�j�_�]fbGN�h�m���]d[sjk�W�dqcS,�ytp`Ta+s+^ ��� | ��u�� | �it
|��"��� �

| ����¹ � � qyhp�Ja'a+hT�²³ � � qr�¥a�c§�[�'uvh�dg^Lc§a+�xdgqr¢£^�zr^¥a,cghbqrhbs�op�eqrhbs�a'�eji�xqy^LdÛ­�j�k�f4j��p^ zr� �8uÛh
KTL�N�P.�yXOYGYZY�bGNdh�m^g�S,V�LE�y_=qB_�N�[A]�[sj�K�]�S�S,V�L�[���VcPcNcr�[\_iS�_`N�[ptT`Ta�sJ^ �Á+�+£��uI+i�J�it |������ �

|¶� � ��� op^ zrzy^Lc¥t½� � a,cg�L�ba+hT��¨ � a+qrzrzy^Ld¥t½a�hT��¹ � obh{��¹#�b^¶decgoOdg�.a+¦wjJoOd�lnj�cg^ z>¨�^ ¢+a+zroTa,dgqyj+h
qrh	qyf�a�sJ^_cg^xdecgqr^ ¢+a+z÷�muÛh!KMLON�PBVBV�j�_=[�r�q�NOR@b2X����«tO`Ta�sJ^ � �J} u�+ � tD� ~J~ �i�

| +p�QI � j�cg�Ja�^x¡�t � ¡«cedg^ s£a�t>a+hb�N� � ^ �Ocgj+dec§a�� � ob^xce­.cg^xk¤j+cgfAopzya�dgqrjJh�k¤j+c��xjJhidg^ hid$¦Ta+�e^ �
f¶obz©dgqrf4^¥�pqya�cg^xdecgqr^ ¢+a+zDqyh � À ³¬�[�>uvhEXdb2e�b;�\ Q�WN�aª���Jtb`ba+sJ^x�_�Ô+i��u��J� | t |����"� �

| ����Hµ³�ob¦bhp^xc�a�hT�'��v��¬obqr¦Ta�� �m¹#�b^�^¥a,cedg�'f4j,¢£^xc¥� ���Oqr��d§a+hb�x^Jtbf¶obz©dgq©¨v�pqrf4^ hb�eqrj+hTa+zw�e� a+zrqrhbs
a�hT�$� jJzrj+ce¨V¦ba+�e^¥��qrf�a+s+^#cg^xdecgqr^ ¢+a+z÷�buvh*KTL�N�PBVcV�j�_i[�r�q�NORMS=UWVM«�KZ��«¬XBh@]�rtV8­�[sj|V�L�qcS�]�[^j�_i[�r
¤fN�L�®dqOU\N�mTtb`Ta+s+^ � ���O| u � �J} t |��"� ���

|¶� ��H¾³�obq�a+hb�²¹ � � oba+hpsp� À hpj�¢J^ z>cg^ zr^ ¢Ja�hb� ^$k´^ ^ �p¦Ta��L��dg^ �§�bhpqy·�op^Aqrh.qyf�a�sJ^Acg^Ldecgqy^x¢Ja�z×�
uvhE«�b2e¨eEg�a S�_ih*Vcjd_`]!n���o,tb`Ta�sJ^ � � ��uO� ~ t |��"�"� �

| ����H¿³�obq÷t½¹õ� � oba+hbsOt>a�hT�®� � ^ �pcgj�dec§aO�²³«^xzy^x¢Ja�hb� ^�k´^ ^ �p¦Ta��L�.dg^ �§�bhbqy·iob^x�¶qrh6qrh�dg^Lc§a+�x¨
dgqr¢£^��xjJhidg^ hide¨V¦Ta+�e^ �Ïqyf�a�sJ^�cg^xdecgqr^ ¢+a+z÷��uÛh¯�\S�N�L�]�rtV8]d[sj*��V�S�LB_�V��d]"a�R�N�L�XBh@]�rtVk]�[^j���_`jtV�N
��]�S�]|�c]�q}V�q8n`��KZXOY&o¥tp`Ta+s+^ �«�J��u ��� t |����J} �

| } �$�4�Oa+hidgqrhbq÷t À �¬op`pd§a�tia+hb��³¬v£a�qyhD�{�mf4^xcgs+^ hidm�e^ f�a+hidgqr� �(dg�OcgjJopsJ��qrhidg^xc§a+�Ldgqyj+h�qyh�qrf�a+s+^
�pa�d§a�¦Ta+�e^x� ��XOYZYGY§S�L�]�[\q�]|P}S�_`N�[\q*N�[!®d[sNd°�aªVcj�rtV@]�[sjpj|]�S�]�V�[tr�_i[�VcV�LB_i[�r+t |¶�\	u� ��� � � ��u � � | t
� ~J~�| �

|�� � À � � �Of4^ opzy�p^xcg� t � ��j+cecgqrhpspt{���pa�h�dgqrhpq×t À �¬op`pd§aOtDa�hT��³�v£a+qrhD�¶lnjJhidg^ hide¨V¦Ta+�e^ �
qrf�a�sJ^¶cg^Ldecgqy^x¢Ja�z�a�d_dg�p^A^ hb��j�k(dg�p^A^¥a,cgz©­�­i^¥a�cg� �kXOYGYGY�zWLO]�[Wq}�;K�]�S�S,V�LB[±«�[^]"a �dqB_=qk]d[sj
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