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��PÐ@_Y_@0C¥BaGwùÀæ¹mLBDYÐî ��ú	\$@0CFGJmOP;ï�`N@LP ç*K�BFKNnoBDGJC¥C¥KgPÐ@Lf��
78#9&$ì":;7<(>=�ô ì � ô

noEHKNBFK CFEXKÐY_@0C¥BaGwù67 GVf^@5`�mOTV\$Y_P�cLKg`�C¥mLB mLæiTJKgPXWLCFE / BDKNåHBFKgf¥KgP	CFGVPXW=CFEXK
BD@LPHI�fÁmLæ
å$@0WLKgfNî?= GUfA@ `�mOPHf¥CF@LP	Cº`�mOTV\$Y_PøcLKg`�C¥mLBdì@#¶ì¥ï,%>&Hô10A&XôFî�@LPH[6BÏGVf
@LP /DC / TVGVPXI�Y_@0C¥BDGwùÐ[XK�û�PXKg[õniGJCFEõKgP(C¥BaGJKgf�!FEHGºfF\H`aEÐCFEH@0C��

! EIG # ïJ0�2bìLKRôNMÁGJæ8CFEXKNBFKºGVf�@ TVGVPXI_æ¹BFmOY >�C¥m G
# 
�M�mLCFEXKNBFnoGUf¥K

�/C�`N@LPøç*KbfFEXmdniP5CFEH@0CNî¼CFEXK_f¥mOTU\XCFGJmOP=æ¾mLB � `�mLBFBFKgf¥å*mOPH[HfÁC¥mÐCFEHKbKgGJWLKgPRê
cLKg`�C¥mLBDfÀmLæ_ì":O(O=QPSRbôFî�noEXKNBDKTR GVf @ü`�mOPHf¥CF@LP	C /DC / BFm<n�ê�f¥C¥mR`DEH@LfFCFGV`
Y_@0C¥BaGwù2j ä EXKiæ¾mLBaY^\HTU@0CFGJmOPõfFEXmdniP�GVP ��ú	\H@0CFGVmOP'ì � ô&GVf�@LPÐGJC¥KNBD@0CFGVcLKkf¥mOTU\XCFGJmOP
C¥m ��ú	\$@0CFGJmOPøì � ôFj
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��P¶CFEXKièkm�mLWOTJK�å�@0WLKNBD@LPXI¶f¥M�fFC¥KgY GVYbå$TVKgYbKgP(C¥Kg[µæ¹mLB ��P(C¥KNBDPHKNC�n>KNç_å�@0WLKgfNî

@ý`�BD@dnoTJKNBõû$Baf¥CÐ`�BD@gnoTUf @LTVTkCFEXKøn�KNçÆå$@0WLKgfÐmOPÇCFEHK �/P	C¥KNBDPXKNC @LPH[ënoBDGJC¥Kgf
CFEXKgY6C¥m_@¶`�KgP	C¥BD@LT­[H@0CF@0ç$@Lf¥KLj ä EHGVf�[H@0CF@0ç$@Lf¥K�GVf�CFEXKgPÀK�ùX@LY_GVPXKg[ÀC¥mbK�ùRC¥BD@L`�C
CFEXK"TVGVPHI÷f¥C¥Ba\H`�CF\XBFK�æ¾BDmOY noE$GV`DEöCFEXK>: Y_@0C¥BDGwù `N@LP�ç*K�mLç$CF@LGVPXKg[­j ä EXK
BD@LPHI�fµ@0BFKÐ`N@LTV`N\HTV@0C¥Kg[�ç�M�@5`�KgP(C¥Ba@LT�f¥KNBFcLKNBb@Lf¶CFEXKõ[XmOY_GVPH@LP	CµKgGJWLKgP(cLKg`�C¥mLB
mLæ�ì": (>= PTR_ôFj ä E$GVf�@LTJWLmLBDGVCFEHY EH@Lfoç*KNKgP æ¹mLBDY_@LTVTJMÀåHBFm<cLKgP�C¥mÀ`�mOP(cLKNBDWLK
æ¹mLBo@0åHåHBDmLåHBDGV@0C¥KÁc0@LTV\XKgf�mLæ &'ì£í�@0WLK^KNCo@LT�jJî�ïgðLðLñ	ôFj
� j � j 
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�75�!�� �9
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��Põ@µí � í!f¥MRf¥C¥KgYÐîX[HG��2KNBFKgP	C
[Xm�`N\$YbKgP(CFf�BFKgfDGV[XKkmOPÀ[$G �2KNBDKgP(C�å*KNKNBDfNj ä EXK
TVGUPXI�fÐGUP @![Hm�`N\HY_KgP(C=`N@LP å*mOGVP	C C¥më[Xm�`N\$YbKgP(CFf'mOPÆmLCFEHKNB=å*KNKNBDf � j ä EXK
[HGUf¥C¥BDGJç$\HC¥Kg[ü@LTJWLmLBaGJCFEHY æ¹mLB�`�mOYbå�\XCFGVPXW5CFEXK å�@0WLKNBD@LPXI"æ¾mLBÀ[XmR`N\HYbKgP	CFfbmOP
í � í f¥MRf¥C¥KgY_f�GUf�@Lf�æ¹mOTVTJmdnif��
ï0j �&cLKNBFMõå*KNKNB�GVPHGJCFGU@LTVGJþNKgf
@LTVT­GJCFf�[Hm�`N\HY_KgP(CFf�niGJCFEÐ@LP GVPHGVCFGV@LT2å$@0WLKNBD@LPXI2j
� j �>@L`DE5å*KNKNBÁf¥KgPH[Hfk@Àå$@0WLKNBD@LPXI'\Xå­[H@0C¥K^YbKgfDfF@0WLK¶C¥mõ@LTUT�CFEXK¶[XmR`N\HYbKgP	CFf
C¥m noEHGV`aE=CFEXK [XmR`N\HYbKgP	CFf�GJCAf¥C¥mLBFKgfº@0BFK_TVGVPXILKg[�ì£mO\XC�ê�TVGVPXIRf�ôFj2í�@0WLKNBD@LPXIRf
mLækPXmR[XKgf¶åHBDKgf¥KgP(C_GUP"CFEXK fF@LYbKÐå*KNKNB_@0BFK \Xå­[H@0C¥Kg["niGJCFEXmO\XCbPXKNKg["æ¹mLB
PXKNC�n�mLBFIÐ\Xå­[H@0C¥KAYbKgfFfD@0WLKgfNj

� j �iå*mOP;BDKg`�KgGJc�GUPXW�@LP�\Xå­[H@0C¥K YbKgfFfD@0WLK�æ¹mLBµ@=[XmR`N\HYbKgP	CNî�CFEXK�BFKg`�KgGJcRGVPXW
å2KNKNBi\Xå­[H@0C¥Kgf
CFEXKº[XmR`N\HYbKgP	CNé�f�å$@0WLKNBa@LPXI�j

�Xj �iå­[H@0C¥K^mLæ�å$@0WLKNBD@LPXIÐmLæ&@�[XmR`N\HYbKgP	CiGVP�CFEXK^f¥MRf¥C¥KgY BFKgfF\HTVCFfoGVPÐWLKgPHKNB¥ê
@0CFGJmOP5mLæ>æ£\XBFCFEHKNBkå�@0WLKNBD@LPXI5\Xå­[H@0C¥KµY_KgfFfF@0WLKgfAæ¹mLBA@LTVT�mO\XC�ê�TVGUPXI�fkmLæ�CFEXK
[Xm�`N\$YbKgP(CFf�noGJCFEÐ\Xå­[H@0C¥Kg[õå$@0WLKNBa@LPXI�j

� j ä EXK¶[HG �*KNBFKgPH`�Kµç2KNC�n>KNKgPøfD\H`N`�KgfFfFGJcLK¶å$@0WLKNBa@LPXI�fÁmLæ�@Àå$@0BFCFGV`N\HTU@0Bi[XmR`N\Rê
YbKgP(CAGUfk\$f¥Kg[5@Lf�@ÀY_Kg@LfF\XBFK¶mLæ
`�mOP(cLKNBFWLKgP$`�K @LPH[=noEXKgP=CFEHGVfÁ@0ç$fFmOTV\XC¥K
[HG �*KNBFKgPH`�K�æ¹@LTVTUf¼ç*KgTJmdn"@LPµKNBFBFmLB�CFEXBFKgfDEXmOTV[��gîLPXmkY_mLBFK�\Hå*[$@0C¥K>YbKgfFfD@0WLKgf
@0BFKºf¥KgP	C�æ¹mLB�CFEH@0Co[XmR`N\HYbKgP	CNj
��G �*KNBFKgP	Cø[Xm�`N\$YbKgP(CFf5niGVTVTµ@0C¥CF@LGVP4CFEXKgGJB=û�PH@LTµå$@0WLKNBa@LPXI�@0C;[$G �2KNBDKgP(C

CFGVY_KgfNj ä EXKA@LTJWLmLBaGJCFEHY GVf
WOGJcLKgP'GVPõå$f¥Kg\$[Xm0ê�`�m�[HKAGVP�-�GJWO\XBFK_ï0j
ä EHGVf3@LTJWLmLBaGJCFEHYÏGUf�KgfFf¥KgP	CFGV@LTVTJMb@^[HGVf¥C¥BDGVç$\XC¥Kg[ ��å*KNKNB>C¥m^å*KNKNB��ºGVY_å$TJKgYbKgPRê

CF@0CFGJmOP^mLæH@o`aEH@0mLCFGV`kì�@Lf¥MRPH`DEXBDmOPXmO\Hf�ô*GJC¥KNBD@0CFGJcLK
f¥mOTJcLKNBgî<noGJCFE�CFEHK>å*KNKNBDf8@L`�CFGVPXW
@Lf�fFGVYbå�TJK�f¥CF@0C¥KÁY_@L`DEHGUPXKgf&K�ùX`DE$@LPXWOGVPXWµYbKgfFfF@0WLKgfNj =kf¥M�P$`DEXBFmOPHmO\Hf&GJC¥KNBa@0CFGJmOP
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GVfoCFEXKbPH@0CF\XBD@LT�@LTJWLmLBDGVCFEHY æ¹mLB�f¥mOTJcRGVPXW�TUGVPXKg@0BifFM�f¥C¥KgY fimOP5[HGUf¥C¥BDGJç$\HC¥Kg[ PXKNC�ê
n�mLBFIRf8fFGUPH`�K�PHmi`�KgP	C¥BD@LTR`�mOP(C¥BFmOTRmLB�WOTJmLç�@LT	f¥MRPH`aEXBFmOPHGJþg@0CFGVmOPºGVf8BFKgú�\HGJBFKg[­îS@LPH[
Kg@L`aEÐå*KNKNB�K�ùRKg`N\XC¥Kgf�CFEHKÁfD@LYbKÁåHBFmR`�KgfFfNj ä EXKNBFKÁGVf
fF\Xç�f¥CF@LP(CFGU@LT�TVGVC¥KNBD@0CF\XBFKkmOP
Y_@0CFEHKgY_@0CFGV`N@LT­åHBDmLå2KNBDCFGJKgf
mLæ�`DEH@0mLCFGV`ºGVP(C¥KNBa@L`�CFGJmOPHfNj�ì�QRKNKµQ�Kg`�CFGJmOP �Xj � jwôFj
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Partitioned GUID Space Peers
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��PÊCFEHGUf_f¥Kg`�CFGJmOP n>K5[XKgfF`�BaGJç*KÐCFEXK'GVY_å$TJKgYbKgP	CF@0CFGJmOPÊmLæ�CFEHK�åHBFmLå*mOf¥Kg[![HGVf�ê
C¥BDGVç$\XC¥Kg[_å�@0WLKNBD@LPXI�`�mOY_å$\XCF@0CFGJmOPõ@LTJWLmLBDGVCFEHYÏmOPõí � íÊf¥MRf¥C¥KgY_f
@LPH[õ@LTVf¥mµmOP
@LP ��P(C¥KNBaPXKNC�ê�fF`N@LTJK n�KNç!f¥KNBDcLKNB_ç$@Lf¥Kg[ýKgP	cRGJBFmOPHYbKgP	CNj �÷E$GVTJKõí � í6f¥M�fFC¥KgY_f
EH@dcLKbn>KgTUT�[HK�û�PXKg[5\HPH[XKNBaTJM�GUPXW `�mOY_Yµ\HPHGV`N@0CFGVmOP'å$BFmLC¥m�`�mOTUfÁæ¾mLB�K�ùX`DEH@LPHWOGVPXW
YbKgfDfF@0WLKgfNî0n>KNç_fFKNBFcLKNBDf�`N@LPb`�mOY_Yµ\HPHGV`N@0C¥K
noGVCFEºKg@L`aEbmLCFEXKNB3\HfFGUPXWif¥CF@LP$[H@0BD[
ó ä�ä íÊYbKgfDfF@0WLKgfNj -HmOTVTVmdnoGVPHW^CFEXK�[XKgfD`�BDGJåHCFGJmOP�mLæ�CFEHKkç�@LfFGV`iå$@0WLKNBD@LPXIÀ`�mOY¶ê
å$\HCF@0CFGJmOP­î$n�KµK�ù�C¥KgPH[5GJCiC¥mÐGVYbå$TJKgY_KgP(C�CFEHKµ[XMRPH@LY_GU`�ç*KgEH@gcRGJmLBDfiK�ùRE$GJç$GJC¥Kg[
GVPüí � í6f¥MRf¥C¥KgY_fNj �øK CFEXKgPý[HKgfF`�BDGJç*K�Y_KNCFEXm�[$f¶æ¾mLBbILKNM�n>mLBa[ýf¥Kg@0BD`DEÊnoGJCFE
GVP$`�BFKgYbKgP	CF@LT
BFKNCF\XBDPý\HfDGVPXWø[XmR`N\HYbKgP	CµmLBa[XKNBDGVPXW5ç$@LfFKg[ýmOPýCFEXK `�mOYbå�\XC¥Kg[
å$@0WLKNBa@LPXI�fgj
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í � í�f¥MRf¥C¥KgY_f�C�M�å$GV`N@LTUTJMABFKNæ¹KNBFKgPH`�K�Kg@L`aE_[XmR`N\HYbKgP	C�\$fFGVPXWÁ@Aè �4� � ì£WOTJmLç$@LTVTVM
\HP$GVú	\HK&GV[XKgP	CFGwû$KNBNôFî0`�mOPHf¥C¥Ba\H`�C¥Kg[µç	MµEH@LfFEHGVPHWoCFEXK�[XmR`N\HYbKgP	C�`�mOP	C¥KgP	CFfNj��>@L`aE
å*KNKNBoGVf�@LfDfFGJWOPXKg[ @_å2mLBDCFGJmOPÐmLæ�CFEXKµè ��� � f¥å$@L`�Kº@LPH[�mdnoP$f�@LP(MÐ[XmR`N\HYbKgP	C
CFEH@0C>æ¹@LTUTVf3GVP	C¥mºCFEH@0C
f¥å$@L`�KLj ��GVf¥C¥BDGJç�\XC¥Kg[_EH@LfFE CF@0ç$TJKµì��kó ä ô�ç$@Lf¥Kg[�f¥M�fFC¥KgY_f
åHBDmdcRGV[XKb@Ðn�KgTVT�f¥C¥BD\H`�CF\HBFKg[5n�@dM5mLæ
@LfDfFGJWOPHGVPHWÀCFEHKgf¥K�è ��� ��fAC¥m�å2KNKNBafA@LPH[
EXKgP$`�K�åHBFmdcRGV[XKÁWO\H@0Ba@LP(C¥KNKg[�ç2mO\$PH[XKg[õ@L`N`�KgfFf�CFGUYbKgfNj0/kCFEXKNBiTJKgfFf�f¥C¥BD\$`�CF\XBFKg[
f¥MRf¥C¥KgY_f
TVGVILK0-HBDKNKgPXKNC
åHBFmdcRGV[XKÁPXm¶fF\H`aE�WO\$@0BD@LP(C¥KNKgfgj =iTVT�í � í f¥M�fFC¥KgY_f�åHBFm0ê
cRGV[XK
@ÁYbKgfFfF@0WOGVPHWÁTU@gMLKNB3noE$GV`DE¶\Hf¥Kgf�CFEHK
Y @0åHå$GVPXWimLæ�CFEHKgf¥Koè �4� ��f�C¥m�å*KNKNBDf
C¥mA@L`aEHGJKNcLKoå*KNKNB¥êzC¥m0êzå*KNKNB&`�mOY Y^\HP$GV`N@0CFGJmOP­îOf¥m�CFE$@0C&@LP(Mµå*KNKNB&`N@LPbK��*Kg`�CFGJcLKgTJM
f¥KgP$[ @µYbKgfFfF@0WLKÁC¥m¶@LP(M_mLCFEHKNBgj�-�GJWO\HBFK � fFEXm<nof
@^EHGVWOE TJKNcLKgT2[XKgfF`�BDGVåHCFGJmOP_mLæ
fF\$`DE @¶í � í÷f¥MRf¥C¥KgYÐj
ä mAGVYbå�TJKgYbKgP	C8CFEXKoå$@0WLKNBD@LPXI¶`�mOYbå$\XCF@0CFGVmOP­îLn>K�Y @LGVP(CF@LGUP¶CFEXK�å$@0WLKNBD@LPXI

æ¹mLBoKg@L`aEø[Xm�`N\$YbKgP(Ci@LTJmOPXWÀnoGJCFE GJCFf�è ��� �¶j�=ifimO\XCFTVGUPXKg[ GVP�CFEXK^@LTJWLmLBaGJCFEHY
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GVPõQ�Kg`�CFGJmOP � î	niEXKgP�@^å*KNKNB&û�BDf¥C>`�mOY_Kgf��¥@LTUGJcLK �Rî�GVC>f¥KgPH[$f&å$@0WLKNBa@LPXI \Xå­[H@0C¥K
YbKgfDfF@0WLKgfõ`�mLBFBFKgf¥å*mOPH[HGUPXW;C¥m�CFEXK'mO\HCFTVGVPXIRf_æ¹mLB�CFEHK=[XmR`N\HYbKgP	CFfÀGJC�f¥C¥mLBDKgfNj
��@L`DE5å*KNKNBÁCFEXKgP5TVGVf¥C¥KgPHfiæ¹mLBkå�@0WLKNBD@LPXI'\Hå*[$@0C¥KµYbKgfDfF@0WLKgf�mOP=CFEXKbPXKNC�n�mLBFI2î
@LPH[ºå*KNBFæ¾mLBaY_f¼å$@0WLKNBa@LPXIº\Xå­[H@0C¥Kgf8mOPºBDKg`�KgGJåHC�mLæHfF\H`DE¶YbKgfDfF@0WLKgfNj ä EXK&å�@0WLKNB¥ê
@LPXIë\Xå­[H@0C¥K�Y_KgfFfF@0WLKgf=@0BFK�@LTVTA[HKgTVGJcLKNBFKg[ÇCFEHBFmO\XWOEÇCFEXKü\HPH[XKNBDTVM�GVPHWüí � í
YbKgfDfF@0WOGVPXWATV@dMLKNBgj6=÷å$@0WLKNBa@LPXIb\Xå­[H@0C¥K�YbKgfFfF@0WLKk`�mOP(CF@LGUPHf�CFEXKkè �4� �ÆmLæ*CFEXK
[XKgfFCFGVPH@0CFGJmOP�[XmR`N\HYbKgP	C¶@LP$["CFEXKÐGVPH`�BFKgYbKgP	CF@LT
c0@LTV\XKÀæ¾mLBbCFEXKõå$@0WLKNBa@LPXIümLæ
CFEXKiBFKg`�KgGJcRGVPXWº[Hm�`N\HY_KgP(CNj ä EXKi\$PH[XKNBDTJMRGVPXWÁí � í�BDmO\XCFGVPXWºTU@gMLKNBgî�noGVTVTX[HKgTVGJcLKNB
CFEHGUf�Y_KgfFfF@0WLKAC¥mbCFEXKA@0å$åHBFmLåHBDGU@0C¥Kkå*KNKNBgj$QRGUPH`�KÁCFEXK�å$@0WLKNBD@LPXIõ`�mOYbå$\HCF@0CFGJmOP
GVf�@LP_GVC¥KNBD@0CFGJcLK�åHBFmR`�KgfFfNîO@�fDGVPXWOTJK�[XmR`N\HYbKgP	C�Y_@gMbf¥KgPH[bY_KgfFfF@0WLKgf3C¥mAGVCFf�mO\XC�ê
TVGUPXI�fiY^\$TJCFGJå$TJK^CFGVYbKgfÁç*KNæ¹mLBFK¶KNcLKgP(CF\H@LT�`�mOP	cLKNBFWLKgPH`�KLj ä mÐBDKg[H\H`�K¶å$@0WLKNBD@LPXI
BFmO\HCFGVPXWÐC¥BD@���`0î�CFEXK û$BDf¥CACFGUYbK @'å$@0WLKNBD@LPXI;\Xå­[H@0C¥K�YbKgfFfF@0WLKÀGVfº[XKgTUGJcLKNBFKg[
æ¹BFmOYÏfFmO\XBD`�KkC¥mµ[XKgfFCFGVPH@0CFGJmOP­î	@ºBFKNå�TJMbYbKgfFfF@0WLKÁnoGJCFE CFEXKi[HKgf¥CFGVPH@0CFGJmOP�å*KNKNBgé�f
�/íø@L[H[XBFKgfFf�Y_@dMºç*K>f¥KgP	C�C¥mkCFEHK�f¥mO\HBD`�KLj ä EXK>fFmO\XBD`�K
PXm�[HK&CFEXKgP¶Y_@LGVP	CF@LGVPHf�@
CF@0ç$TVKÁY @0åHå$GVPXW è ��� �ÁfoC¥m ��í÷@L[H[XBFKgfDf¥Kgf�@LPH[ [XKgTUGJcLKNBDf�fF\Xç�f¥Kgú	\HKgP(C�\Xå­[H@0C¥K
YbKgfDfF@0WLKgf�å*mOGVP	C�êzC¥m0êzå*mOGVP(CNîXCFE�\Hf�BDKg[H\H`NGVPXW¶BFmO\HCFGVPXW¶mdcLKNBDEHKg@L[HfNj
QRmOYbK&í � í5fFM�f¥C¥KgY f�GVYbå�TJKgYbKgP	C�[XmR`N\HYbKgP	C8`N@L`DE$GVPXWXîdç�M�BFKNå$TUGV`N@0CFGVPXW�[XmR`�ê

\HY_KgP(CFfk@LPH[=f¥C¥mLBDGVPXWÀ`�mLå$GJKgfimOP'[$G �2KNBDKgP(Ciå2KNKNBafNî$C¥mÀBFKg[H\H`�K^BFKNC¥BDGJKNc0@LT8CFGVYbKLj
ä EHK>`N@L`DE$GVPXWÁåHBFmR`�KgfFf�GVf�@L\XWOYbKgP	C¥Kg[¶C¥mÁY @0BFIAmOPXK�`�mLå�M^@Lf�CFEXK�Y_@Lf¥C¥KNB3`�mLå�MLî
@LPH[¶mOP$TJMºCFEHGUf�`�mLå	MbGVf�@LTVTVmdn�Kg[bC¥mºf¥KgPH[b@LP$[¶BFKg`�KgGJcLK�å$@0WLKNBa@LPXIb\Xå­[H@0C¥K�YbKgf�ê
fF@0WLKgfgjXí�mOGUP(C¥KNBDf�PHKNKg[õC¥mbç2KÁY_@LGVP	CF@LGVPXKg[õ@0C�CFEXK�Y_@LfFC¥KNB�`�mLå	MÀmLæ8[XmR`N\HYbKgP	C
C¥m=å*mOGVP(C^C¥mø`N@L`DEXKg[ý`�mLå$GVKgfNî�fFm'CFEH@0Cb@LTVT�`�mLå$GJKgf^mLæ�CFEXKÐ[XmR`N\HYbKgP	C^`N@LP"ç*K
\Xå­[H@0C¥Kg[ÁC¥moCFEXK&`�mLBFBFKg`�C8`�mOYbå$\XC¥Kg[ºå$@0WLKNBD@LPXI2j ä EXK3fFC¥mLBD@0WLK&BFKgú�\HGJBDKgYbKgP(C*æ¹mLB
CFEHGUf�fF`aEXKgYbK
fF`N@LTJKgf�TVGVPXKg@0BDTVMinoGVCFEACFEXK�fF\HYÆmLæ$CFEXK&mO\XCFTUGVPXIRf¼GVPº@LTUT([XmR`N\HYbKgP	CFf
GVP5@õå*KNKNBgj �ëEXKgP5CFEXKbå$@0WLKNBD@LPHI=`�mOP	cLKNBFWLKgfAæ¹mLBº@Ð[XmR`N\HYbKgP	CNî*CFEXKbc0@LTV\XKbGVf
f¥KgP	C�C¥m�@LTVT�CFEHK_`N@L`DEXKg[ü`�mLå$GJKgfNj ��P5CFEXK_GVPH`�BDKgYbKgP(CF@LT�@LTVWLmLBDGJCFEHY noEHKNBFK_@0åXê
åHBDmgùXGVY_@0C¥K�å$@0WLKNBD@LPHI�fi@0BFKº`�mOP	CFGVP	\HmO\HfFTJMõY_@LGVP	CF@LGVPXKg[­îXCFEHKAå$@0WLKNBD@LPXIõc0@LTV\XK
GVfif¥KgP	CkC¥mÀCFEXK¶`N@L`DEXKg[ø`�mLå�GJKgfkå2KNBaGJm�[$GV`N@LTVTJMÀ@LfiCFEHK^å$@0WLKNBa@LPXI�`�mOYbå$\HCF@0CFGJmOP
åHBDm�`�KNKg[Hfgj
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�øK�PHmdn [HKgfF`�BDGJç*KõCFEXK å$@0WLKNBa@LPXIý`�mOYbå$\XCF@0CFGJmOP!fF`DEXKgY_K'GVPý@øn�KNç fFKNBFcLKNB
KgP	c�GVBFmOPHYbKgP	CNj �øK æ¹mLBFKgf¥KNK�fF\$`DEÊf¥MRf¥C¥KgY_f_ç2KgGUPXWø\XCFGVTVGJþNKg["GVP"C�n>m�å2mOfDfFGJç$TJK
fF`�KgP$@0BDGJmOfNj$ïSô�C¥mºç�\HGVTV[b@LP?�/P	C¥KNBDPXKNC�êzniGV[XKof¥Kg@0Ba`DE�KgPXWOGVPXK�niGJCFEXmO\XC&@^`�KgP(C¥Ba@LTwê
GJþNKg[�`�BD@gnoTVKNBo@LPH[�`�mOY_å$\XCF@0CFGJmOPÐæ£@0BDYÐî�@LPH[ � ô>C¥m ç$\HGVTV[õf¥Kg@0Ba`DE KgPHWOGVPXKgf�æ¹mLB
GVP	C¥BD@LPXKNCFfinoGJCFEHmO\XCo\HfFGUPXW @ fFKNå$@0BD@0C¥Kb`�mOYbå$\XCF@0CFGVmOP'f¥KNBDcLKNBgî2GUPHf¥C¥Kg@L[ å�@0WLKNB¥ê
@LPXIRfõ@0BFKø`�mOYbå$\XC¥Kg[÷æ¹mLB [XmR`N\HYbKgP	CFfÀEHmOf¥C¥Kg[ëmOP÷CFEXKøGVP(C¥Ba@LPXKNCÐ\HfFGVPXWüCFEXK
PXmR[XKgf�EXmOfFCFGVPXWbCFEXKA[XmR`N\HYbKgP	CFfNj

��Pµç*mLCFEµ`N@LfFKgfNîLCFEXK
ç$@LfFGV`�GVYbå�TJKgYbKgP	CF@0CFGJmOP^GUf8CFEHK
fD@LYbKLj&=!fFGUYbå$TJK3å�@0WLKNB¥ê
@LPXI_`�mOY_å$\XCF@0CFGJmOP�KgPXWOGVPXKiK�ù�Kg`N\HC¥Kgf>mOP�CFEXKkn>KNçõf¥KNBFcLKNB�@Lf�@^fFKNBFc�GU`�KLj �ëEXKgP
[XmR`N\HYbKgP	CFfk@0BFK^@L[H[HKg[�C¥mõ@ n�KNç5f¥KNBFcLKNBgî2CFEXKµå$@0WLKNBD@LPXIÐæ¹mLBÁCFEXK^[XmR`N\HYbKgP	C
GVfÀGVPHGVCFGV@LTVGJþNKg[!C¥m"@"[XKNæ£@L\HTJCÀc0@LTV\XKLî�å$@0WLKNBD@LPXI÷\Xå­[H@0C¥K=Y_KgfFfF@0WLKgfÐ@0BFKøf¥KgP	C
C¥m�CFEXK=n>KNçÇf¥KNBFcLKNBafÀ`�mLBDBFKgf¥å*mOPH[HGVPHW;C¥mýGJCFf mO\HCFTVGVPXIRf \HfDGVPXW�CFEHK=f¥CF@LP$[H@0BD[
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ó ä�ä í�åHBFmLC¥mR`�mOT�j �ëEXKgP CFEXKon�KNçÀfFKNBFcLKNBDf>BFKg`�KgGJcLKÁ@LP \Xå­[H@0C¥KoY_KgfFfF@0WLK¶ì�GVY¶ê
å$TVKgYbKgP(C¥Kg[ºCFEXBFmO\XWOEº@kh�è���ê�l � /ÊGUP(C¥KNBFæ£@L`�K0ôFîSCFEXK3å$@0WLKNBD@LPHI�f�@0BFK>\Hå*[$@0C¥Kg[�ç	M
CFEXK3`�mOY_å$\XCF@0CFGJmOPºKgPXWOGVPXKLîd@LP$[A@LP(MÁæ£\XBFCFEXKNB¼\Hå*[$@0C¥K3YbKgfFfF@0WLKgf8WLKgPXKNBD@0C¥Kg[µ@0BFK
[XKgTUGJcLKNBFKg[�C¥mbmLCFEXKNB�n>KNç fFKNBFcLKNBDfNj ä EXK � � ��f
KgYºç*Kg[H[XKg[õGVP�CFEXK�[XmR`N\HYbKgP	CFf
[HGVBFKg`�CFTJMkåHBFmdcRGV[XK�CFEHK&PH@LYbK>mLæ�CFEHK&n�KNç^f¥KNBFcLKNB�C¥mi`�mOP	CF@L`�C�æ¾mLB8Kg@L`DEµå$@0WLKNBD@LPXI
YbKgfDfF@0WLKLj
h
mOYbå$@0BFKg[�C¥mÀ`N\XBDBFKgP(Ck`�KgP(C¥Ba@LTVGJþNKg[=GVYbå$TJKgY_KgP(CF@0CFGJmOP�mLæ3å$@0WLKNBD@LPHI `�mOY¶ê

å$\HCF@0CFGJmOPÐCFEHGVf�n>KNç=f¥KNBFcLKNBi`�mOY_å$\XC¥Kg[ å�@0WLKNBD@LPXIÐ@0åHåHBFmO@L`aE'E$@Lf�f¥KNcLKNBD@LT�@L[Rê
c0@LP(CF@0WLKgf �

% í�@0WLKNBD@LPHI�f8æ¾mLB8CFEXK>[Hm�`N\HY_KgP(CFf¼GVC�EXmOf¥CFf8@0BFK&IRPXmdniPA@0C�Kg@L`aEºn�KNç^f¥KNBDcLKNBgî
% í�@0WLKNBD@LPHI�f_@0BDK `�mOYbå$\XC¥Kg[�noGJCFEHmO\XCµ@LP	M"Y_@LfFfFGJcLKLî�å*KNBDGJmR[HGV` `�BD@gnoT
mLæ

CFEHKºPXKNC�n�mLBFI2î
% í�@0WLKNBD@LPHI�f�@0BFK `�mOYbå$\XC¥Kg[ýGUPüå�TV@L`�KÐnoGJCFEXmO\HC¶fFKNå$@0BD@0C¥K `�mOYbå$\HCF@0CFGJmOP

fFKNBFcLKNBDfNî
% í�@0WLKNBD@LPHI�f @0BDK=GVP$`�BFKgYbKgP	CF@LTVTJMÊ@LPH[ë@L\XC¥mOY_@0CFGU`N@LTVTJM!`�mOYbå�\XC¥Kg[÷noEXKgP

PHKNn [XmR`N\HYbKgP	CFf�@0BFKºGVP$f¥KNBFC¥Kg[Ð@LPH[ [HKgTJKNC¥Kg[­j
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�øKÐPXm<n6K�ùRC¥KgPH["CFEXKõ[HGVfFC¥BDGJç$\XC¥Kg[�å$@0WLKNBD@LPXIü`�mOYbå$\XCF@0CFGJmOP�C¥møEH@LPH[$TJK�[XM	ê
PH@LY GV`;ç*KgEH@dc�GJmLBaf�noE$GV`DEöæ¹@LTUTºGVP	C¥m C�n>mÇç�@LfFGV`�`N@0C¥KNWLmLBaGJKgfNj -�GJBDf¥CNîÁGVP�@LP(M
[XmR`N\HYbKgP	C�[H@0CF@0ç$@Lf¥KLî¼[Hm�`N\HY_KgP(CFfA@0BDKµBDKNWO\HTV@0BDTJM'@L[H[XKg[ø@LPH[ø[XKgTVKNC¥Kg[­j�Q�Kg`�ê
mOPH[¼î¼GVP;@Ðí � í�f¥MRf¥C¥KgYÐî�@LPH[øC¥m=@ TJKgfFf¥KNBºK�ù�C¥KgP	C^niGJCFE5n>KNç�f¥KNBFcLKNBDfgî�å*KNKNBDf
ì£mLBºfFKNBFcLKNBDf�ôo@0BFK_`�mOP$f¥CF@LP(CFTVM'KgP	C¥KNBDGVPXW @LP$[øTJKg@gcRGVPXWÐCFEXK_fFM�f¥C¥KgY j ��mLWOGV`N@LTVTVM
å*KNKNBDf�>¥mOGVPHGVPXWµ@LPH[ÐTJKg@dc�GVPHWXîR@LP$[À[Hm�`N\HY_KgP(CFf
ç*KgGVPXW¶@L[H[XKg[õ@LPH[Ð[HKgTJKNC¥Kg[Ð@0BFK
GV[HKgP(CFGV`N@LT�êiK�ùX`�KNåHC^æ¹mLBµCFEXK æ£@L`�CºCFEH@0CµnoEXKgP�å*KNKNBDf >¥mOGVP;@LPH[�TJKg@dcLKÀ@'TV@0BFWLK
f¥KNC mLæÁ[Hm�`N\HY_KgP(CFf�Y_@gMý@0åHå*Kg@0B @LPH[ [HGVfF@0å$å2Kg@0B¶BFKgfFå2Kg`�CFGVcLKgTJMLj ä EXK�mLCFEXKNB
[HG��2KNBFKgP$`�KÐç2KgGUPXW5CFEH@0C_noEXKgP!@;[XmR`N\HYbKgP	C GVfb[XKgTJKNC¥Kg[ GJC_GVfbWLmOPHK æ¾mLBDKNcLKNBgî
noEHKNBFKg@Lf�niEXKgPö@ å*KNKNB=TVKg@gcLKgf5GJC'GUf'TVGVILKgTJMëC¥m÷BDK >�mOGVP CFEXK"PXKNC�n�mLBFI @0Cø@
TV@0C¥KNBiCFGVYbKLj2l>KgTVmdnAî�n>Kµ[XKgfF`�BDGJç*K�åHBDmLC¥m�`�mOTVfoC¥m�GVP$`�mLBFå*mLBD@0C¥KACFEXKgf¥Kµ[XMRPH@LY_GV`
ç*KgEH@dc�GJmLBaf�GUP(C¥m�CFEXKi[HGVf¥C¥BDGVç$\XC¥Kg[µ@LTJWLmLBDGJCFEHY î0@LP$[b[XKgfF`�BDGJç*K
CFEXKgY GUP^CFEHK�`�mOPRê
C¥K�ùRCimLæ&í � íÆPXKNC�n>mLBFIRfbì ä EXKNM `N@LP=ç*K¶[HGJBFKg`�CFTJMÐ@0åHå�TVGJKg[ C¥mÀn�KNç5fFKNBFcLKNBDfÁ@Lf
n�KgTVT�jwôFj��øKAfFEXm<nÆCFEH@0C�@0æ¹C¥KNBo@LPÐGVPHGVCFGV@LT�`�mOP	cLKNBFWLKgPH`�K^CFEXKÁå$@0WLKNBD@LPXIRf�`N@LPÐç*K
GVP$`�BFKgYbKgP	CF@LTVTJM_\Xå­[H@0C¥Kg[À@Lf
å*KNKNBDf
@LPH[õ[Xm�`N\$YbKgP(CFf�WLKNC�@L[H[HKg[À@LP$[À[HKgTJKNC¥Kg[­j
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� �F���L� #@� ��� �ëEXKgP�@�PXKNn [Xm�`N\$YbKgP(CµGVfAGVP$f¥KNBFC¥Kg[
GVP	C¥m CFEHKµPXKNC�n>mLBDI�î*GJCFfiå$@0WLKNBD@LPXI�GUfoGVPHGVCFGV@LTVGJþNKg[õC¥mõf¥mOYbK¶[XKNæ£@L\HTJCoc0@LTV\XKµ@LPH[
\Xå­[H@0C¥K_Y_KgfFfF@0WLKgfµC¥m'GJCFfºmO\XCFTVGVPHI�fA@0BDK�f¥KgP	CNò8GJC^GVfACFE�\HfºGUY_YbKg[HGV@0C¥KgTVM=GVP	C¥K�ê
WLBD@0C¥Kg[!GVP(C¥møCFEHK�[HGVf¥C¥BaGJç$\XC¥Kg[üå$@0WLKNBD@LPXI"`�mOYbå$\HCF@0CFGJmOPÊfF`aEXKgYbKLj�QRGUY_GVTV@0BDTVMLî
noEHKgPÐ@b[Xm�`N\$YbKgP(C�GUf�BFKgYbm<cLKg[­î$@bå$@0WLKNBa@LPXIÀ\Hå*[$@0C¥KAYbKgfFfF@0WLKºGUf�f¥KgP	C�noGJCFE
CFEXK�c0@LTV\XK
mLæ2CFEXK�å$@0WLKNBD@LPHIµPXKNWO@0C¥Kg[¼j �÷EHKgPbCFEXK�å$@0WLKNBD@LPHIµ\Xå­[H@0C¥K�YbKgfDfF@0WLK
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GVf¼BFKg`�KgGJcLKg[^ç	MÁCFEXK>mO\XCFTVGVPXILKg[º[Xm�`N\$YbKgP(CFf�CFEXKNMA\Xå­[H@0C¥K�CFEXKgGVB�å$@0WLKNBD@LPHI�f�@LPH[
CFEXKAfFM�f¥C¥KgY KNcLKgP(CF\$@LTVTJMÀBFK�ê�`�mOP(cLKNBDWLKgfNj
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 ��� �ëEXKgP"å*KNKNBDfgì�fFKNBFcLKNBDf�ôATJKg@dcLK CFEXK
í � í÷f¥MRf¥C¥KgYÐî2CFEXKNMõCF@0ILKb@gn
@gM niGJCFE CFEXKgY ì�\HP	CFGVT­CFEXKNMÐBDKg@0åHå*Kg@0BNô>@LTVT�CFEXKgGJB
[XmR`N\HYbKgP	CFfNj ä EHGUfiC¥Ba@LPHfFGJKgP	C�ç*KgEH@gcRGJmLBA`�mO\HTV[5å*mOfFfDGJç$TJMÐBFKgfD\HTJCÁGVP5å$@0WLKNBD@LPXI
\Xå­[H@0C¥Kgf>C¥mb[XmR`N\HYbKgP	CFf�GUP�\HP$@gc0@LGVTV@0ç$TJKoå2KNKNBaf>ç*KgGVPHW^TJmOf¥C�æ¹mLBFKNcLKNBgj ä m¶@gcLmOGU[
CFEHGUfNîdnoEHKgP^@kå*KNKNB�GUf�[HKNC¥Kg`�C¥Kg[b@Lf�\HPH@gc0@LGVTV@0ç�TJKLî<\Xå­[H@0C¥K�YbKgfFfF@0WLKgf�@0BDK
fFC¥mLBFKg[
@0C>CFEXKof¥KgPH[HKNB>@LPH[ å2KNBaGJm�[$GV`N@LTVTJM�BFKgfFKgP(C�\HP(CFGUTH[XKgTVGJcLKNBDKg[_fF\H`N`�KgfFfFæ¹\HTUTJMLj �/P CFEXK
n�mLBDf¥CA`N@Lf¥KLî8CFEXK_@LYbmO\HP	CAmLæ
f¥CF@0C¥K�fD@gcLKg[�fD`N@LTJKgfATVGVPHKg@0BDTJM noGVCFE5CFEXK fF\HY mLæ
CFEXK�mO\HCFTVGVPXIRf�GVPÐ@LTVT­[XmR`N\HYbKgP	CFf�GVPÐ@_å2KNKNBdj
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ä EHK�YbKNCFEXmR[bmLæ2\$f¥K�mLæ*CFEXK�å$@0WLKNBD@LPHIµniGJCFE_f¥Kg@0BD`aE @LTJWLmLBaGJCFEHY_f�c0@0BDGJKgf�ç�@Lf¥Kg[
mOPÇCFEHK;\HPH[XKNBDTVM�GVPHWüí � í TV@dMLKNBgj ä E$GVfõf¥Kg`�CFGJmOP fFILKNCF`DEXKgf'çHBDGJK  �M!EXmdn CFEXK
å$@0WLKNBa@LPXI�@LTJWLmLBDGVCFEHY Y_GJWOE	C^ç*Kõ\XCFGVTVGJþNKg[�GVP�@=ILKNM	n�mLBD[ýf¥Kg@0BD`aEÊf¥MRf¥C¥KgY GVP
�Áó ä ç$@Lf¥Kg[ÊfFM�f¥C¥KgY f TVGJILK'h@= /µî�í�@Lf¥C¥BFMLî>@LP$[ h
EXmLBD[ý@LP$[ýmOP!fFGUY_GVTV@0BDGVC�M
ç$@LfFKg[ëBFmO\XCFGVPXW"CF@0ç$TVK;f¥M�fFC¥KgY_f fF\H`aEÆ@Lf -HBDKNKgPXKNCNî�noEHGU`DEÇ[XmÊPXmLCÐå$BFmdcRGV[XK
ç*mO\HPH[HKg[�fFKg@0BD`DE WO\H@0BD@LP	C¥KNKgfNj �øK'åHBFmLå*mOf¥K�@LP!GVPH`�BFKgYbKgP	CF@LTofFKg@0BD`DE @LTJWLm0ê
BDGVCFEHYÏCFE$@0C�`N@LP \Hf¥Kg[Àæ¹mLB�K ��`NGJKgP	C
ILKNM	n�mLBD[ f¥Kg@0Ba`DE \HfDGVPXWµCFEXK�å$@0WLKNBD@LPXI�C¥m
BFKg[$\H`�KAPXKNC�n�mLBFIõC¥BD@���`0j

� j � jVï0j ��

� ���A� #@� � �
?�KNM�n�mLBD[¶f¥Kg@0BD`DE_mOP �kó ä ç$@Lf¥Kg[¶f¥MRf¥C¥KgY_f�GUf8C�M	å�GV`N@LTVTJMºGUYbå$TJKgYbKgP	C¥Kg[µç	M^\Hf�ê
GVPHWÁ@^[HGVf¥C¥BaGJç$\XC¥Kg[µGVPH[XK�ù*îLnoGJCFE_CFEXKoGVPH[HK�ù^KgP	C¥BFM¶æ¾mLB>Kg@L`DE�ILKNM	n�mLBD[_å*mOGVP	CFGVPXW
C¥mø@LTVT�[XmR`N\HYbKgP	CFfµ`�mOP	CF@LGVPHGUPXW'CFE$@0Cµå�@0BFCFGV`N\HTV@0BµILKNM�n>mLBD[¼j�l�m�mOTJKg@LPýYµ\HTJCFGwê
n�mLBD[_ú�\XKNBDGJKgf&@0BFKoGVPXK �À`NGJKgP(C�mOP �kó ä ç�@Lf¥Kg[ f¥MRf¥C¥KgY_fgîOç*Kg`N@L\Hf¥K�[XmR`N\HYbKgP	CFf
GV[$f8mLæ­@LTVTRCFEHK�EHGJCFf�æ¹mLB3CFEXK�ILKNM�n>mLBD[$f&Yµ\Hf¥C�ç*K
å$@LfFf¥Kg[bæ¹BFmOY4å*KNKNB3C¥mAå*KNKNB�æ¹mLB
Kg@L`aE�n�mLBD[ÀGVP_CFEHKiú�\XKNBFMLj �øKiåHBDmLå2mOfFKi@L[H[HGUPXWA@LPÀK�ù�C¥BD@^KgP	C¥BFM_GVP_CFEHKiGVPH[HK�ù
C¥m;f¥C¥mLBDKÐCFEXKÐå$@0WLKNBD@LPXIRfbæ¹mLB_[XmR`N\HYbKgP	CFfNj �÷EXKgPÊCFEXKÐå$@0WLKNBD@LPXI�EH@Lfbç*KNKgP
`�mOYbå�\XC¥Kg[�æ¹mLB�@�PXmR[XKLîd@LPAGUPH[XK�ùk\Hå*[$@0C¥K3YbKgfFfF@0WLK�GVf­f¥KgP	CNî<@LPH[�CFEHK3å$@0WLKNBD@LPXI
GVf�fFC¥mLBFKg[_GVP¶CFEXK�GUPH[XK�ù*j��ëEXKgP_@�fFKg@0BD`DE�GVf�å*KNBFæ¾mLBaYbKg[¶CFEXK�å$@0WLKNBD@LPHI¶GUf�\Hf¥Kg[
@Lf�CFEHKABFKgTJKNc0@LPH`�KAYbKNC¥BDGU`0j

� j � j � j�� �	����
4� #
-HBDKNKgPXKNC�GVfÐBDKNåHBFKgf¥KgP	CF@0CFGJcLK;mLæbf¥MRf¥C¥KgY_fÐniEHGV`DE [XmÊPXmLC åHBDmdcRGV[XK5ç*mO\HPH[XKg[
f¥Kg@0Ba`DE WO\$@0BD@LP(C¥KNKgfgj - =�Q �ÏGVf�@ ILKNMÐn>mLBa[�f¥Kg@0BD`aE'Y_Kg`DEH@LPHGUfFY æ¹mLB -HBFKNKgPHKNCNî
noEHKNBFKb@ÐYbKNCF@L[H@0CF@ÐILKNM5BFKNåHBDKgf¥KgP(CFGUPXWõCFEXK_[XmR`N\HYbKgP	CA@LfA@õcLKg`�C¥mLB^GVf�@LfDf¥m0ê
`NGV@0C¥Kg[ noGJCFEÐKNcLKNBFMÐ[XmR`N\HYbKgP	Cºì�?�BDmOPXæ¾mOTzî � 
 
 � ôFj ä EHKgf¥KAYbKNCF@L[H@0CF@ ILKNM�fk@0BFK
f¥C¥mLBDKg['GVP'@�[$GVf¥C¥BDGJç�\XC¥Kg[ÐY_@LPHPXKNBdj*Q�Kg@0BD`aE'ú�\XKNBDGVKgfi@0BFKµ@LTVf¥mÀBFKNåHBFKgfFKgP(C¥Kg[=@Lf
cLKg`�C¥mLBDf¶@LPH[�[XmR`N\HYbKgP	CFfACFEH@0C¶Y_@0CF`aE�@=ú�\XKNBFMø@0BFK �¥`NTJmOf¥K �'C¥m'CFEXKÀf¥Kg@0BD`aE
cLKg`�C¥mLBgj �øK;Y_@0ILK�@"YbmR[HGwû�`N@0CFGJmOP÷C¥mýCFEXKømLBaGJWOGVPH@LT0- =ÁQ � @LTJWLmLBaGJCFEHY:C¥m
GVP$`�mLBFå*mLBD@0C¥K å$@0WLKNBD@LPHI!GVP	C¥m�CFEXK=f¥Kg@0BD`DEëfF`aEXKgYbKLj �oKgfD\HTJCFf @0BDK'æ¹mLBFn
@0BD[XKg[
ç$@LfFKg[ÐmOP @_TVGUPXKg@0B�`�mOYºç$GUPH@0CFGJmOPÐmLæ�[XmR`N\HYbKgP	C�`NTJmOf¥KgPXKgfDf�@LPH[Ðå$@0WLKNBa@LPXI�j
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��
�øK>åHBFmLå*mOf¥K&GVP$`�BFKgYbKgP	CF@LT	f¥Kg@0Ba`DEHGVPHW�C¥mk@L[$[XBFKgfFf�CFEXK&GVfFfD\XK3mLæHPXKNC�n>mLBFIºC¥BD@���`
GVPºí � í;f¥MRf¥C¥KgY_f�`N@L\HfFKg[¶ç	MAYµ\HTJCFGwêzn�mLBD[µú	\HKNBDGJKgfNj ä EXK
f¥Kg@0BD`DEbfD`DEXKgYbK�noEHGU`DE
GVP$`�BFKgYbKgP	CF@LTVTJM_BFKNCF\HBDPHf�[XmR`N\HYbKgP	CFf�f¥mLBDC¥Kg[Ðç	MÀå$@0WLKNBD@LPHIÀn�mLBFIRf�@Lf�æ¹mOTVTJm<nof��
�ëEXKgP÷@�ç*m�mOTJKg@LP!Yµ\HTJCFGwêzn�mLBD[ ú	\XKNBDMÊGVf BDKg`�KgGJcLKg[­î�CFEXK û$Baf¥C C¥KNBDY GVP!CFEXK
ú�\XKNBFM;GVfµK�ùX@LY_GVPXKg[�@LPH["GVf^BFmO\XC¥Kg[�C¥m5CFEXKÀå2KNKNB¶noE$GV`DEümdnoP$f^CFEHKÀå�@0BFC^mLæ
CFEXKbGVP$[XK�ù�CFEH@0CA`�mOP	CF@LGVPHf�CFE$GVfÁC¥KNBDYÐj ä EXKbGVP$[XK�ù=GVfÁ@L`N`�KgfFfFKg[�@LPH[ø@ÐTVGUf¥CimLæ
[XmR`N\HYbKgP	CFf�CFEH@0CiCFEXK^GUPH[XK�ùõKgP(C¥BFMõå*mOGVP	CFf�C¥m�@0BDKºK�ùX@LY_GVPXKg[ @LP$[�f¥mLBFC¥Kg[�ç	M
CFEXKõå$@0WLKNBa@LPXI�j���PHf¥C¥Kg@L["mLæiæ¾mLBFn
@0BD[HGUPXW'@LTVT�CFEXKgfFKõ[Hm�`N\HY_KgP(CFf¶C¥møCFEXKõå*KNKNB
BFKgfFå2mOP$fFGJç$TJKºæ¾mLBACFEHK_PXK�ù�C�C¥KNBaYÐî­mOPHTJM'CFEXK_C¥mLåøù�� mLæ�E$GJCFf�@0BFKbæ¹mLBFn�@0Ba[XKg[­j
ä EHKbå2KNKNBºnoGJCFE5CFEXK GUPH[XK�ù5KgP(C¥BDGVKgf�æ¾mLB^CFEXK PXK�ùRCAILKNM�n>mLBa[;BFKg`�KgGJcLKgf^mOPHTJM5@
æ¹BD@L`�CFGJmOP�mLæi[Hm�`N\HY_KgP(CFfµç$\XCµCFEXKÐYbmOf¥C¶BFKgTVKNcS@LP	Cb[Xm�`N\$YbKgP(CFfgj ä EXKÀfFKg`�mOPH[
å*KNKNB¶û�PH[$f^CFEHK [Xm�`N\$YbKgP(CFf¶CFE$@0C Y_@0CF`DE!CFEXK f¥Kg`�mOPH["C¥KNBaY @LPH[ýå*KNBFæ¹mLBDY_f
CFEXKi\Hf¥KNB>fFå2Kg`NGJû$Kg[¶ç*m	mOTJKg@LP mLå*KNBD@0CFGJmOP_mOP CFEXK�C�n>m¶f¥KNCFf>mLæ*[Hm�`N\HY_KgP(CFfNj ä EXK
BFKgfD\HTJCFGVPXW fFKNC¶GUf^@0WO@LGVP"f¥mLBDC¥Kg[�ç�M;å$@0WLKNBD@LPHI�@LPH[üCFEXK�C¥mLå�ù�� mLæoEHGJCFfµ@0BFK
æ¹mLBFn
@0BD[XKg[¶C¥mACFEXK�PHK�ù�C3å*KNKNBgj ä EHGVf�åHBFmR`�Kg[H\XBFK�GVf�BDKNå2Kg@0C¥Kg[ æ¾mLB&Kg@L`DE_C¥KNBaY GVP
CFEXKbú�\XKNBFMLj���P5åHBD@L`�CFGV`�K¶n�Kbæ¾mO\HP$['CFE$@0C�CFEHGVfÁ@0åHåHBFmO@L`aEøåHBFm<c�GU[XKg['@LP;mLBD[XKNB
mLæ�Y_@0WOPHGVCF\H[XK_BFKg[$\H`�CFGJmOP�GUPøC¥BD@���`0j)-$\XBFCFEXKNBaYbmLBFKLî�CFE$GVfº@0åHå$BFmO@L`DE�`N@LP�ç*K
`�mO\Xå�TJKg["noGJCFE"@;l
TJm�mOY û�TJC¥KNB ì�l
TJm�mOYÐî�ïgð � 
�ô¶ç$@Lf¥Kg[ýYbKNCFEHm�[Æì��iKNM�PHmOTV[Hf
@LPH[��3@LE$[H@0CNî � 
 
 � ô�C¥m_åHBFm<c�GV[HK�æ¹\XBDCFEXKNB�BFKg[H\H`�CFGVmOPÐGVPõC¥BD@���`0j

� j��Xj � ��!�������� !"%80���+ % !���� � � 
"� � �$� �,
"� ��������� # �$0$��% !���2��

ä EHKkf¥C¥Ba@LGJWOE(C¥æ¹mLBFn
@0BD[Àn�@dM�C¥m¶ç$\$GVTV[_ILKNM�n�mLBD[Ðf¥Kg@0BD`aEõæ¾mLB�@¶PXKNC�n>mLBFI�mLæ�n�KNç
f¥KNBDcLKNBDf>GUf3C¥mbGVYbå$TVKgYbKgP(C3@µ`�KgP	C¥BD@LTVGJþNKg[õGVPH[HK�ù2î(@LP$[_C¥BD@LPHfFæ¾KNB�CFEXKkå$@0WLKNBD@LPXIRf
æ¹BFmOY CFEXK'n>KNç÷f¥KNBFcLKNBDf�C¥m�CFE$GVf_`�KgP	C¥BD@LTVGJþNKg[÷GVPH[XK�ù*î�noEXKgPÊCFEXKNMÊ`�mOP(cLKNBDWLKLj
ä E$GVf8GUPH[XK�ùµfFKNBFcLKNB3KgfFf¥KgP	CFGV@LTVTVMºGVf�CFEXK�f¥Kg@0Ba`DEbKgPXWOGUPXK
æ¾mLB3CFEHK�PXKNC�n�mLBFIµmLæ�n�KNç
f¥KNBDcLKNBDf>@LP$[ f¥KNBFcRGV`�Kgf�f¥Kg@0BD`aEÀú�\XKNBDGVKgfNj�QR\H`aE�@^f¥MRf¥C¥KgY `�mOYbå$\XC¥Kgf>CFEXKoå�@0WLKNB¥ê
@LPXIRfÁGVPRêzå$TU@L`�Kµ@0C�CFEXK¶n�KNç;f¥KNBFcLKNBDfgî­ç$\XCÁ\Hf¥Kgf�@õf¥CF@LPH[Rê�@LTVmOPXKbGVPH[XK�ù�f¥KNBDcLKNBgj
=iåHå$TVGU`N@0CFGJmOP_mLæ¼CFEHKin�KNç f¥KNBFcLKNB�GVYbå�TJKgYbKgP	C¥Kg[�[HGUf¥C¥BDGJç$\HC¥Kg[_`�mOYbå$\XCF@0CFGVmOP�mLæ
å$@0WLKNBa@LPXI�f8ç$\XC8\XCFGVTVGJþgGUPXW�@oGVP$[XK�ùAf¥KNBFcLKNB�@0åHå*Kg@0BDf¼C¥mkç*K>@LP^K ��`NGJKgP	C8f¥mOTU\XCFGJmOP
æ¹mLB^ILKNM�n�mLBD[üfFKg@0BD`DE"GVPüfFY_@LTVT&C¥m=YbmR[XKNBD@0C¥KÀfFGJþNKÀ`�mLBFå*mLBD@0C¥KÀGUP(C¥BD@LPHKNCFfNj ä m
åHBDmdcRGV[XK @'`�mOYbå$TJKNC¥KgTJMø[HGUf¥C¥BDGJç$\HC¥Kg[5ILKNM	n�mLBD["f¥MRf¥C¥KgYÐî�CFEHK ILKNM�n>mLBD[�GVPH[HK�ù
Yµ\Hf¥CAç*KÀ[HGVf¥C¥BDGVç$\XC¥Kg[5C¥m=CFEXK n�KNç�fFKNBFcLKNBDfµ\HfFGVPXW'@�YbKg`aEH@LPHGVfFY fF\H`aE�@Lf¶@
�Áó ä niGJCFEõf¥Kg@0BD`DEÐú�\XKNBDGVKgf>ç*KgGVPHWºBFmO\XC¥Kg[Ð@L`N`�mLBa[HGVPXWµC¥mbCFEXK �Áó ä \HP	CFGVT�CFEXK
`�mLBFBDKg`�C>n�KNçÐf¥KNBFcLKNB�GVf3æ¹mO\HPH[¼j �ëEHGVTJKo@^æ£\HTVTJM¶[HGVf¥C¥BaGJç$\XC¥Kg[_fFM�f¥C¥KgY GVf&æ¾Kg@LfDGJç$TJK
æ¹mLB�fFY_@LTVT8C¥mÐYbm�[HKNBD@0C¥KbPXKNC�n�mLBFIRfNî*CFEXKbTV@0C¥KgPH`�M C¥mÐ@LPHf¥n�KNBAf¥Kg@0BD`aEøú	\HKNBDGJKgfNî
noEHKgP GVYbå�TJKgYbKgP	C¥Kg[ @0C
@<��P(C¥KNBDPHKNC�êznoGV[XKkfF`N@LTJKLî�n>mO\HTU[ Y_@0ILKÁfF\H`aE�@µf¥MRf¥C¥KgY
\HP�\HfF@0ç�TJKLj
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�XjVï0j � � � � ���$��������0���0$5�� � !�� ��� !"%(0$���
h�mOP	cLKgP	CFGJmOPH@LT&@0å$åHBFmO@L`DEHKgf^C¥m'å$@0BD@LTVTVKgTVGJþg@0CFGJmOP5mLæ�å$@0WLKNBa@LPXI;`�mOYbå$\XCF@0CFGVmOPHf
@0BFK�PXmLC'@0å$åHBFmLåHBDGU@0C¥K;æ¾mLB'í � í mLB=mLCFEXKNB=EHKNC¥KNBFmLWLKgPXKNmO\Hf5f¥MRf¥C¥KgY_f'mLæ_GVPRê
[XKNå*KgPH[HKgP(C_EXmOfFCFf fF\H`aEÊ@LfÀ`�mOTVTJKg`�CFGJmOPHf_mLækn�KNç fFKNBFcLKNBDfNj>óiKNC¥KNBFmLWLKgPHKgGJC�MÊmLæ
åHBDm�`�KgfFfDGVPXW�å*mdn�KNB�@LP$[A`�mOPHPXKg`�CFGJcRGJC�M�noGVTVTL`N@L\HfFK>f¥MRPH`DEHBFmOPXmO\Hf�å$@0BD@LTVTJKgT(GJC¥KNBD@Sê
CFGJcLK>@LTJWLmLBDGJCFEHY f­æ¾mLB�Y_@0C¥BDGwù�f¥mOTV\HCFGJmOPÁC¥m  $mO\$PH[XKNB¼mOPAfFM�PH`aEXBFmOPHGVþg@0CFGJmOPA[XKgTV@dMLj
=kfFf¥mR`NGV@0CFGJmOPbmLæ­@�å*m<n>KNBFæ£\HTX`�KgP	C¥BD@LT$fFKNBFcLKNB>`�mOYbå�TJK�ùµC¥mµ`�mOYbå$\XC¥Koå$@0WLKNBD@LPXIRf
GVf�`�mOP	C¥BD@0BFMÀC¥m_CFEXKAY_mLCFGJcS@0CFGVmOPÐæ¾mLBoí � í PHKNC�n�mLBFI�fgj ä EXKAPH@0CF\HBD@LT­@0åHåHBFmO@L`aE
C¥m `�mOPHfDGV[XKNB�æ¹mLBA[HGVf¥C¥BDGVç$\XC¥Kg[=`�mOYbå$\XCF@0CFGJmOP;mLæ>å$@0WLKNBa@LPXI�fºGVf�@Lf¥MRPH`DEXBDmOPXmO\Hf
GJC¥KNBa@0CFGJcLKbf¥mOTV\XCFGJmOP�ì�h
EH@0þg@LP5@LPH[5Z=GJBD@LPXILKNBdî�ïgðLÿLð	ô�niEXKNBFKµKg@L`DE;[XmR`N\HYbKgP	C
mLB `�mOTUTJKg`�CFGJmOPÊmLæ�[XmR`N\HYbKgP	CFf_`�mOYbå�\XC¥Kgf GJCFf_mdnoP!å$@0WLKNBD@LPXI"æ¹mOTVTJmdniGVPXW5CFEXK
@LTJWLmLBaGJCFEHY WOGJcLKgPüGVP�QRKg`�CFGJmOP � j ä EXK GVfDfF\XKgfA@0BFK ��ïSôiCFEXK�K��2Kg`�CFGVcLKgPXKgfFf¶@LPH[
`�mOP	cLKNBFWLKgPH`�KømLæº@LfFM�PH`aEXBFmOPXmO\$f�GJC¥KNBa@0CFGJcLK5æ¾mLBÐ`�mOYbå$\HCF@0CFGJmOP!mLæ^CFEXK=KgGJWLKgPRê
cLKg`�C¥mLBDf_mLækY_@0C¥BaGV`�Kgfb[XK�û�PHGUPXW�å$@0WLKNBa@LPXI�fgî�å$@0BFCFGV`N\HTU@0BDTJMøæ¹mLB_[XM�P$@LY_GV`Àf¥KNCFf
mLæo[Hm�`N\HY_KgP(CFf¶@LPH[ � ô�CFEXKõå*KNBFæ¾mLBaY_@LPH`�K mLæk@Lf¥MRPH`DEXBDmOPXmO\Hf¶GJC¥KNBD@0CFGJmOP"GVP�@
í � í3ê�TVGJILK�K�ùRKg`N\XCFGJmOP KgP(cRGJBFmOPHY_KgP(CNj

�Xj � j �10$� �$���"�$� ���"�

-HBDmOY_YbKNB�@LPH[µQ�þNMRTV[_ì -$BFmOY_YbKNB�@LPH[¶Q�þNM�TU[­î � 
 
 
�ô­WOGJcLK>@LP^K�ùR`�KgTUTJKgP(C�fF\XBFcLKNM
mLæ�@Lf¥M�P$`DEXBFmOPHmO\Hf�GJC¥KNBD@0CFGJmOPø@LP$[5CFEXK_Y_@0CFEXKgY_@0CFGU`N@LT�CFEXKNmLBFM'mLæ>CFEXK_fFKNcLKNBD@LT
YbmR[XKgTVf�mLæ�@Lf¥MRPH`aEXBFmOPXmO\Hf=GJC¥KNBD@0CFGVmOP�GUPH`NTV\H[HGUPXWÊPXKg`�KgfFfF@0BDM @LPH[4fF\���`NGVKgP(C
`�mOPH[$GJCFGJmOPHf�æ¹mLB&`�mOP	cLKNBFWLKgPH`�KLjHQ�C¥BDGJI�n>KNBa[H@¶ì�Q�C¥BDGJI�n>KNBa[H@Rî � 
 
 � ô�WOGVcLKgf3n�Kg@0ILKNB
`�mOPH[$GJCFGJmOPHf­æ¹mLB�`�mOP(cLKNBFWLKgP$`�K�ç$@Lf¥Kg[^mOP^@iåHBFmLç$@0ç�GVTVGVf¥CFGU`�@LP$@LTJM�fDGVfNj ä EHKNBFK>EH@dcLK
ç*KNKgP�fFKNcLKNBD@LT�K�ùRå*KNBDGVYbKgP	CF@LT�fFCF\H[HGJKgfomLæ�CFEXKºå*KNBFæ¹mLBDY_@LPH`�KºmLæ&@Lf¥MRPH`DEXBDmOPXmO\Hf
GJC¥KNBa@0CFGJcLKif¥mOTVcLKNBDf&æ¹mLB>TUGVPXKg@0B>fFM�f¥C¥KgY6f¥mOTV\HCFGJmOP ì�@LPH[ÀPXmOPRê�TVGUPXKg@0B&f¥MRf¥C¥KgY6f¥mOTV\Rê
CFGJmOP­ô¼mOP `NTV\HfFC¥KNBDf3@LPH[_Yµ\HTJCFGVåHBFmR`�KgfFf¥mLBDfNj(Q�KNKoæ¾mLB3K�ùX@LYbå$TVKLî$ì�l
TV@0CFEXBD@Lf�KNC�@LT�jJî
ïgðLðLð	ôFj
è�GJcLKgP¶CFEH@0C�Kg@L`DE�[Xm�`N\$YbKgP(C�EH@Lf�@0C�TJKg@LfFC�mOPXK
mO\XCFTVGVPXI2îSCFEXK�TVGVPXIAY_@0C¥BaGV`�Kgf

[XK�û2PHGVPXWµå$@0WLKNBD@LPXIRfo@0BDK /où�/4BFmdn�ê�fFC¥m�`aEH@Lf¥CFGV`^Y_@0C¥BDGV`�KgfNî�@LPH[õCFEXKºY_@0C¥BaGV`�Kgf
C¥m¶ç*K�f¥mOTJcLKg[Àæ¾mLB�å�@0WLKNBD@LPXIRf�EH@gcLKºTU@0BFWLKgf¥C
KgGJWLKgP	cS@LTV\HK¶ï0j ä EHKÁfFM�f¥C¥KgY C¥mbç*K
f¥mOTVcLKg[ æ¹mLB
CFEXKiKgGVWLKgP(cLKg`�C¥mLBDfo[XK�û�PHGVPHWAå$@0WLKNBD@LPXIRf
YbKNKNCFf�CFEXKÁPXKg`�KgfFfF@0BFMÀ@LPH[
fF\ ��`NGJKgP	C3`�mOPH[HGJCFGJmOP$f�æ¾mLB�`�mOP(cLKNBFWLKgP$`�KLj �/C&EH@Lf&ç*KNKgPbKgf¥CF@0ç$TVGUfFEXKg[¶ç�MµóÁ@gcLKgTUGwê
n
@LTV@ @LPH[�?A@LYºc0@0B�ì£óÁ@gcLKgTUGJn�@LTU@�@LPH[;?º@LYºc0@0Bgî � 
 
 � ô�@LPH[ ��TV[XKgPýì���TV[XKgP­î
� 
 
 �Rô&CFE$@0C�CFEXKAf¥Kg`�mOPH[ÐKgGVWLKgP(c0@LTV\XKÁmLæ�CFEXKÁå$@0WLKNBD@LPXIõY_@0C¥BDGwùõGVf
Kgú�\H@LT*C¥mbmLB
TJKgfDfoCFEH@LP'CFEXKb[H@LYbå�GVPXW_æ£@L`�C¥mLBgî­[­î*GVP ��ú	\H@0CFGVmOPüï0j­[=GVfi\$fF\H@LTVTJMÐ`aEXmOf¥KgP=C¥m
ç*Ko@0ç*mO\XC 
Rj¢ñ � îXfF\XWLWLKgf¥CFGVPHW^CFEH@0C
@LPÀGJC¥KNBD@0CFGJcLKÁf¥mOTV\XCFGVmOP_noGVTUTH`�mOP(cLKNBDWLK�æ¹@LGJBaTJM
BD@0å�GV[HTJMLj
h�EXKgP�@LPH[��*E$@LPXWAì�h
EXKgPXWi@LPH[��*EH@LPHWXî � 
 
 � ô*EH@L[AåHBFKNcRGJmO\HfFTJMoæ¾mO\HP$[ÁCFEH@0C

@�å$@0BD@LTVTVKgT�@Lf¥MRPH`DEHBFmOPXmO\HfkGJC¥KNBD@0CFGJcLK¶`�mOYbå$\HCF@0CFGJmOP=mLæ3å$@0WLKNBD@LPXIRfk`�mOP(cLKNBFWLKg[
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YbmLBDK&BD@0å$GU[HTJMoCFE$@0C�@if¥M�P$`DEXBFmOPHmO\Hf�`�mOYbå�\XCF@0CFGJmOP^noEXKgPAç*mLCFEºn>KNBFK>K�ù�Kg`N\HC¥Kg[
mOP @ `NTV\Hf¥C¥KNB�Yµ\HTJCFGV`�mOY_å$\XC¥KNBgj

�Xj � j�� � !���% ��
"!��"5��"!�5�� �

�/C'EH@Lf=ç*KNKgP�[XKNC¥KNBDY_GVPHKg[Ïì�l
EH@0BD@0C5KNC5@LT�jJî � 
 
XïSô CFE$@0C'CFEXK"[HGVfFC¥BDGJç$\XCFGVmOP
mLækTVGVPXIRfºGVf¶EHGVWOEHTJM;TJmR`N@LTVGJþNKg[­j ä EXKõmO\XCFTUGVPXIRfºmLæiCFEXKÐ[Xm�`N\$YbKgP(CFf¶mOPý@=n�KNç
f¥KNBDcLKNB&@0BFK�åHBDKg[XmOY_GVPH@LP	CFTJMLîL@LTVYbmOfFC>ñ 
,�ÀîOC¥mAmLCFEHKNB>[XmR`N\HYbKgP	CFf�mOPbCFEXKifF@LYbK
n�KNç f¥KNBDcLKNBgj ä EHGVf_GVY_å$TVGJKgfb@üPXKg@0B�ç�TJm�`DIýf¥C¥BD\H`�CF\XBDK�æ¹mLB�CFEXK=TVGVPXI�Y_@0C¥BDGwù*j
ä E$GVf
GVf
cLKNBFMõ@L[XcS@LP	CF@0WLKNmO\Hfiæ¾mLBif¥mOTV\XCFGJmOPõç�M�@LfFM�PH`aEXBFmOPXmO\$f�GJC¥KNBD@0CFGJmOP�fFGVPH`�K
YbmOfFCAmLæ�CFEXK�\Hå*[$@0C¥K_YbKgfFfF@0WLKgf¶@0BFK GUP(C¥KNBDP$@LT3C¥m'@ n>KNç"f¥KNBFcLKNBµmLB�ì�@LfFfD\HY¶ê
GVPHW�CFEXKÐfF@LYbKÐTJmR`N@LTVGJC�M;åHBFmLå*KNBFC�M$ô�C¥mø@5EXmOf¥CbGVP�@=å2KNKNB¶C¥møå*KNKNBbPXKNC�n�mLBFI2j
ä EHKµ`�mOYbå�\XCF@0CFGJmOPøGVP	C¥KNBDPH@LT8C¥m @Àn>KNç;f¥KNBDcLKNB�mLBAEXmOf¥C�`N@LPøGJC¥KNBD@0C¥KbC¥m TJmR`N@LT
`�mOP	cLKNBFWLKgPH`�KknoEHGVTVK�å2KNBaGJm�[$GV`N@LTVTJMAGVP	C¥KNBD@L`�CFGVPHWAnoGJCFE_Y_KgfFfF@0WLKgf�mLBDGJWOGVP$@0CFGVPXW�GVP
mO\XCFTUGVPXIRf>æ¹BFmOY mLCFEHKNBon�KNç�f¥KNBFcLKNBDfgj

�Xj��Xj�� ��#&%(��� !"%(0$� �$��� 
 ��� :60$��2 ���)�7� � � !���% �

�øK;GVY_å$TJKgYbKgP	C¥Kg[!CFEHK=å�@0WLKNBD@LPXIë`�mOYbå$\XCF@0CFGJmOPë@Lf [HKgfF`�BDGJç*Kg[÷GVPëQRKg`�CFGJmOP
� jVï0jVï5mOPë@"TJmR`N@LTVTJMÊ[XKNcLKgTJmLå*Kg[÷í � í f¥M�fFC¥KgY `N@LTVTJKg[Çh�m	mLB�Q�KNCøì�?A@LPXKø@LPH[
l�BFm<noPXKLî � 
 
 �Xò�l�BFm<noPXKÀKNCµ@LTzjJî � 
 
 � ôAnoEHGU`DE�\HCFGVTVGJþNKgfºçHBFmO@L[H`N@Lf¥Cµ`�mOY_Yµ\Rê
PHGU`N@0CFGJmOP­j��øK^f¥MRf¥C¥KgY_@0CFGU`N@LTVTJM KNc0@LTV\H@0C¥KºCFEXKAå*KNBFæ¹mLBDY_@LPH`�KÁmLæ�@Lf¥MRPH`DEXBDmOPXmO\Hf
GJC¥KNBa@0CFGJmOPøæ¹mLB^`�mOYbå$\HCF@0CFGJmOP;mLæ�å$@0WLKNBa@LPXI�f^GVPH`NTV\$[HGVPXWõGVPH`�BFKgY_KgP(CF@LT3`�mOY_å$\Rê
CF@0CFGJmOP=mLæ>å$@0WLKNBD@LPXIRfÁæ¾mLBA[HM�PH@LY GV`N@LTVTJMÐ`DE$@LPXWOGVPXWõ[XmR`N\HYbKgP	CÁfFKNCFfNj �øK_@LTVf¥m
c0@LTVGV[H@0C¥K CFEXK å$@0WLKNBa@LPXI�f^mLçHCF@LGVPHKg[;æ¹BFmOY CFEHK�fFGVYµ\HTV@0C¥Kg[�å*KNKNBºC¥m�å*KNKNB¶GVY¶ê
å$TVKgYbKgP(CF@0CFGVmOPÇ@LPH[Çæ¹BFmOY CFEXKøn�KNç f¥KNBFcLKNB'GVYbå$TJKgY_KgP(CF@0CFGJmOPÇ[HKgfF`�BDGJç*Kg[ëGVP
Q�Kg`�CFGVmOPHf � jVï0jVïÀ@LPH[ � jVï0j � j��÷EXKNBDK_å*mOfFfFGJç$TVKLî2CFEHK_å$@0WLKNBD@LPXIRf ì£KgGVWLKgP(cLKg`�C¥mLBDf
mLæHCFEHK�TV@0BDWLKgf¥C�KgGJWLKgP(c0@LTV\XK0ô¼`�mOYbå�\XC¥Kg[µç	Mº@LfFM�PH`aEXBFmOPXmO\$f�GVC¥KNBD@0CFGJmOP^n>KNBFK
c0@LTwê
GV[$@0C¥Kg[õç	Mõ`�mOYbå$@0BDGUfFGJmOPõç*KNC�n�KNKgP CFEXKgfFKAC�n�m�GVY_å$TJKgYbKgP	CF@0CFGJmOPHf
@LPH[ @LTUf¥mbC¥m
å$@0WLKNBa@LPXI�f�æ¹mLB�CFEXK�fD@LYbK�Y @0C¥BDGV`�Kgf�`�mOYbå$\XC¥Kg[¶\HfDGVPXWiZ=@0C �8@0ç�j ä EXK�`�mOY_å$@0B¥ê
GVfFmOPHf&n�KNBFKA@L`N`N\XBa@0C¥K�C¥mbCFEXK�P	\HY^ç*KNB
mLæ8fFGJWOP$Gwû�`N@LP	C&û$WO\HBFKgf
[XKNC¥KNBDY_GVPHKg[ æ¹mLB
CFEXK>GJC¥KNBD@0CFGJmOP­j ä EXK�å$@0WLKNBa@LPXI�f�`�mOYbå$\HC¥Kg[ACFEXBFmO\HWOEACFEXK>í � í5@LPH[An�KNçµfFKNBFcLKNB
GVY_å$TJKgYbKgP	CF@0CFGJmOPHfi@0WLBFKNKg[5C¥mÐCFEXK¶P	\HY^ç*KNBimLæ�fFGJWOPHGJû�`N@LP(Coû$WO\XBFKgfkf¥mO\XWOE	C�GVP
CFEXKAGVC¥KNBD@0CFGJmOP­j
�øK�\Hf¥Kg[^@gcLKNBD@0WLK�P�\HYºç*KNB¼mLæX\Xå­[H@0C¥K3Y_KgfFfF@0WLKgf�å*KNB�[XmR`N\HYbKgP	C�@Lf8@o`�mOY¶ê

YbmOPõYbKNC¥BaGV`oæ¹mLB
KNcS@LTU\H@0CFGVPXWµKg@L`DEÐGVY_å$TJKgYbKgP	CF@0CFGJmOP­j ä EXKkBFKgfF\HTJCFf�fFEXm<nëCFEH@0C
CFEXKõ@Lf¥MRPH`DEHBFmOPXmO\Hf¶GJC¥KNBD@0CFGVmOPHf¶`�mOP(cLKNBFWLKÐBa@0å$GV[HTJMø@LPH[�åHBDmdcRGV[XKõ@�åHBa@L`�CFGV`N@LT
YbKNCFEHm�[=æ¹mLBA[HGVf¥C¥BDGVç$\XC¥Kg[�`�mOY_å$\XCF@0CFGJmOP5mLæ>å$@0WLKNBD@LPXI'mOP5í � í3ê�TUGJILKbf¥M�fFC¥KgY_f
f¥MRf¥C¥KgY_fgj ä EXK=[XKNCF@LGVTJKg[ýK�ùRå*KNBDGVYbKgP	CF@LToY_KNCFEXm�[HmOTJmLWLMý@LPH[!@üfF\HY_Y_@0BDM�mLæ
BFKgfD\HTJCFf�@0BFK�WOGJcLKgP'GVP�Q�Kg`�CFGJmOP'ÿ�j
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ä E$GVf�f¥Kg`�CFGJmOPüåHBFKgf¥KgP	CFfº@LP�KNcS@LTU\H@0CFGJmOP;mLæ�CFEHK [HGVf¥C¥BaGJç$\XC¥Kg[5å$@0WLKNBa@LPXIø@LTJWLm0ê
BDGVCFEHY K�ùRKg`N\XCFGVPXW^mOP�@^Ybm�[HKgTHí � íýf¥MRf¥C¥KgY6fFGVYµ\HTV@0C¥Kg[ mOP @µY^\HTVCFGJåHBFmR`�KgfFf¥mLB
`NTV\$f¥C¥KNBgj ä EHGVf K�ùRKg`N\XCFGJmOP�KgP	c�GVBFmOPHYbKgP	C'æ£@L`NGVTVGVCF@0C¥Kg[öYbKg@LfD\XBFKgYbKgP	C5mLæ_CFEXK
åHBDmLå2KNBDCFGJKgf�@LP$[ëç2KgE$@gcRGJmLBÐmLæ^CFEHK5@LTVWLmLBDGJCFEHYÐj@= fF\Xç$fFKNCÀmLæ^CFEXKgf¥KøBFKgfD\HTJCFf
EH@dcLK_ç*KNKgPøåHBFKNcRGJmO\HfDTJM BFKNå*mLBFC¥Kg[;GUPýì�QR@LPXI0@0BD@LTVGVPXWO@LY KNC^@LT�jJî � 
 
 � ôFj ä EXKNBFK
@0BFKÁCFEXBDKNK�ILKNMÀ`�mOYbå*mOPXKgP	CFf�C¥mbç*K�YbmR[XKgTJKg[�� CFEXKÁWLBD@0å$EÐfFC¥BD\H`�CF\XBFKÁmLæ�CFEXK
[XmR`N\HYbKgP	C�TVGVPXIRfNî	CFEXK�ç$@LfFGV`kí � í!f¥MRf¥C¥KgYÐîH@LPH[õCFEXKAfFKg@0BD`DE ú�\XKNBDGVKgfNjXQRKg`�CFGJmOP
� jVïø[XK�û2PXKgfõCFEXK;[XmR`N\HYbKgP	C TVGVPXIÊfFC¥BD\H`�CF\XBFK;@LP$[ Q�Kg`�CFGJmOP � j � [XKNCF@LGUTVfõCFEXK
fFGUY^\HTU@0CFGJmOP¶GVPXæ¹BD@Lf¥C¥BD\H`�CF\HBFKLj ä EXK�BFKgfD\HTJCFf��Lú�\H@LTVGJC�M^mLæ*CFEXK�å�@0WLKNBD@LPXI2î	@LYbmO\HP	C
mLæ*å$@0WLKNBD@LPHI_YbKgfFfF@0WLKiC¥BD@���`�WLKgPHKNBD@0C¥Kg[­î(K�ùRKg`N\XCFGJmOP�CFGVYbKLî(CFEXKoú�\H@LP(CFGVCF@0CFGJcLK
K��*Kg`�CFfÀmLæÁ[Hm�`N\HY_KgP(CÀGVPHf¥KNBFCFGVmOPý@LPH[![XKgTVKNCFGJmOP­î&@LPH[!CFEXK�C¥Ba@���` BFKg[$\H`�CFGJmOP
mLçHCF@LGUPXKg[�æ¾BFmOY \$fFGVPXW5CFEXKõå$@0WLKNBD@LPHI�GVP"f¥Kg@0Ba`DEÊú�\XKNBDGJKgfb@0BDKÐåHBFKgf¥KgP	C¥Kg[ýGVP
fF\Hç$f¥Kg`�CFGJmOPHf � j ����� j �	j

� jVï0j � ����3 � 
"!��75)�7!�5�� �
�iKgf¥Kg@0BD`DEHKNBDf EH@dcLK=fFCF\H[HGJKg["CFEXK�WLBD@0å$EÊf¥C¥Ba\H`�CF\XBFK mLæ1��P(C¥KNBaPXKNC [XmR`N\HYbKgP	CFf
ç�Mõå2KNBDæ¾mLBDY GVPXW_@ `�Ba@gnoT8mLæ3@ fFGVWOPHGwû�`N@LP	C�æ¹BD@L`�CFGJmOP mLæ�CFEHK ��P(C¥KNBDPHKNC^ì�l�BFmR[XKNB
KNC
@LT�jJî � 
 
 
�ôFj ä EXKNM_`�mOPH`NTV\$[XKg[ CFE$@0C>CFEXKÁTVGVPHI¶fFC¥BD\H`�CF\XBFKkGVf�fFGVY_GVTU@0B3C¥mbfFY_@LTVT
n�mLBDTV['PXKNC�n�mLBFIRf�G�j KLj�CFEHKµP�\HY^ç2KNBkmLæ&PXmR[XKgfinoGJCFE'[XKNWLBFKNK /
GVfoå$BFmLå*mLBFCFGJmOPH@LT
C¥mÇïJ0A/
	�j ä EXKNM!P�\HYbKNBDGU`N@LTVTJMýKgf¥CFGVY @0C¥Kg[��ýæ¹mLBÐGVPRê�[XKNWLBFKNKø@LPH[÷mO\XC�ê�[HKNWLBFKNK
@LPH[�[XKNC¥KNBDY_GVPHKg[�GJC�C¥m�ç*K � jVï^@LP$[ � j���BDKgf¥å*Kg`�CFGJcLKgTJMLj �øKµE(M�å*mLCFEXKgfFGJþNKºCFEH@0C
û�TVKgfÁmOP;í � í4f¥C¥mLBD@0WLKÀf¥MRf¥C¥KgY_fAniGVTVT�fFEXm<n fFGVY GVTV@0B�TVGVPXI=f¥C¥BD\H`�CF\HBFKLî¼@LPH[;n�K
f¥MRP	CFEXKgfFGJþNKg['WLBD@0å$EHfiç$@Lf¥Kg['mOP=CFEHGVfkYbmR[XKgT¼noGVCFEüï�
Rî 
 
 
Rî3ï�
 
Rî 
 
 
Rî � 
 
Rî 
 
 

@LPH[ � Y_GUTVTVGJmOP"PXmR[XKgf_æ¹mLBÀmO\XB K�ùRå*KNBDGVYbKgP	CFfbêµKg@L`DEëPXmR[XK BFKNåHBDKgf¥KgP(CFGUPXW�@
[XmR`N\HYbKgP	CNj

� j � j 
 %8� !���%
�75�!�� ���10�2 3�5�!,� !"%80���
 
7%(245�#,� !7%80�� � � !���0$�$0$#60�� �

ä EHK_fFGVYµ\HTV@0CFGJmOP5YbKNCFEXmR[XmOTJmLWLMøGVfÁK�ùRå$TV@LGUPXKg[5ç*KgTJmdnAj -�GJBaf¥C�CFEXKbWLBD@0å$E;BFKNåXê
BFKgfFKgP(CFGVPHW;CFEXK'[Hm�`N\HY_KgP(CFf�GVf_`�mOPHf¥C¥Ba\H`�C¥Kg[ @LfÀ[XKgfF`�BaGJç*Kg[ÊGVPýCFEXK'åHBFKNcRGJmO\Hf
fF\Hç$f¥Kg`�CFGJmOP­j ��@L`DE5[XmR`N\HYbKgP	CoGVPÐCFEHKºWLBD@0å$E'GVf�CFEHKgP BD@LPH[HmOY_TJMõ@LfFfFGJWOPXKg[�C¥m
@oå2KNKNBdj ä EHK>fFGVYµ\HTV@0C¥mLB8K�ù�Kg`N\HC¥Kgf�Y^\HTVCFGJå$TJK�å$@LfDf¥KgfNîSmOPºKg@L`aE¶å$@LfFfNîSKNcS@LTU\H@0CFGVPXW
CFEXKkå*KNKNBDf�GVP f¥mOY_KimLBD[HKNBgj�-$mLB�Kg@L`DEõå*KNKNBgî(n�KkåHBFmR`�KgfFf
GJCFf>\Hå*[$@0C¥KiYbKgfFfD@0WLKgf
@LPH[øfFKgPH[ø@LP(M5\Xå­[H@0C¥K¶YbKgfFfF@0WLKgfºBFKgfF\HTVCFGVPXWÀæ¾BFmOY CFEHKbBFKg`�mOYbå$\XCF@0CFGVmOP­j �øK
@LfFfD\HYbKºCFE$@0Ciå$@0WLKNBa@LPXI�YbKgfFfD@0WLKgfk@0BDKµf¥KgP	CÁ@LPH[�BDKg`�KgGJcLKg[5GVPHf¥CF@LP	CF@LPXKNmO\HfFTVM
@LPH[�@LTVT>å*KNKNBDf^fFCF@0BFCb`�mOPH`N\XBFBFKgP	CFTJMLj���æoå2KNKNB = fFKgPH[Hfµ\Xå­[H@0C¥K�YbKgfDfF@0WLKgf¶C¥m
å*KNKNB�lkîR@LP$[ÐGJæ�l÷GVf�KNcS@LTV\$@0C¥Kg[ � � #@� � =öGVPÀCFEXKÁK�ù�Kg`N\XCFGVmOPõmLBD[XKNBgîXl noGVTVT�f¥KNK
CFEXKõ\Xå­[H@0C¥K Y_KgfFfF@0WLKgfbGVPüCFEH@0C¶fF@LYbKÀå$@LfFfNj3Q�KgPH[HGUPXW mLæ�å$@0WLKNBa@LPXI�\Xå­[H@0C¥K
YbKgfDfF@0WLKgf�`�mOP(CFGUP	\XKgf
\HP	CFGVT$CFEXKk`�mOY_å$\XCF@0CFGJmOPõ`�mOP	cLKNBFWLKgfNj ä EHKi`�mOYbå$\HCF@0CFGJmOP
`�mOP	cLKNBFWLKgfÁnoEXKgP�CFEXKµKNBFBFmLB¶ì�@0ç$f¥mOTV\XC¥K^BFKgTV@0CFGJcLK¶[HG �*KNBFKgPH`�Kºç2KNC�n>KNKgP5fF\$`N`�Kgf�ê
fFGVcLK�c0@LTV\XKgf^mLæ�CFEXKÀå$@0WLKNBD@LPXIümLæo@5[XmR`N\HYbKgP	C�ôFî8æ¹mLBb@LTVT&CFEHKÀ[XmR`N\HYbKgP	CFf¶GVf
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TJKgfDfõCFEH@LPÇCFEXKøKNBFBDmLB CFEXBFKgfFEHmOTV[ë[XK�û�PXKg[ÇGVP QRKg`�CFGJmOP � j � j ä EHGVfõGVfÐ@ýcLKNBFM
f¥C¥BDmOPXW^`�mOP	cLKNBFWLKgPH`�K�`�BDGJC¥KNBaGJmOP­j /kKNC�n�mLBFI TV@0C¥KgP$`�MbK��2Kg`�CFfNîXYbKgfDfF@0WLKiBDmO\XCFGVPXWXî
@LPH["mLCFEHKNB f¥MRf¥C¥KgY mdcLKNBaEXKg@L[Hf @0BDK PXmLC_YbmR[XKgTJKg[ýGVP�CFEXK fFGUY^\HTU@0CFGJmOP­j ä EXK
K�ùRå*KNBDGVYbKgP	CFf�GVPbfF\Xç�f¥Kg`�CFGJmOPHf � j � CFEXBFmO\XWOE � j¢ÿ�@0BFK�ç$@LfFKg[_mOP_fFGUY^\HTU@0CFGVPXW � 
 

å*KNKNBDfNj
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�øK PXm<n K�ùR@LY GVPXKõCFEXK ú�\H@LTVGJC�M�mLæoCFEHKÐå$@0WLKNBD@LPXIRf¶WLKgPXKNBD@0C¥Kg[ýç�M�CFEXKÐ[HGVf�ê
C¥BDGVç$\XC¥Kg["å$@0WLKNBD@LPHI"`�mOY_å$\XCF@0CFGJmOP­j ä EXK ú�\H@LTVGJC�M�Y_KNC¥BDGV`Ðæ¹mLB å$@0WLKNBa@LPXI�f�GVf
CFEXK=BFKgTV@0CFGVcLK=KNBDBFmLBÐGVP!å�@0WLKNBD@LPXI2j�óÁGJWOEXKNBÐú�\H@LTVGJC�Mýå$@0WLKNBD@LPXIRfÐEH@dcLK;TJmdn�KNB
BFKgTU@0CFGJcLKÐKNBFBFmLB @LP$[ý@0BFK åHBFmR[H\H`�Kg["ç�M"\HfFGVPXWø@øTJm<n>KNB�KNBFBFmLB_CFEHBFKgfFEXmOTV[�æ¹mLB
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GVf&åHBFmLå*mLBFCFGJmOP$@LTXC¥m�ïJ0A/ 	 j ä EXKi[Hm�`N\HY_KgP(CFf�@0BFKoBa@LPH[XmOY_TJMb@LfFfDGJWOPXKg[_C¥mµå*KNKNBDf
@0åHå$BFmgùXGVY_@0C¥KgTJMüæ¾mOTUTJmdnoGUPXW5CFEXK EXmOf¥C_@LPH[![XmOY_@LGVPýTJmR`N@LTVGJC�M�åHBDmLå2KNBDCFGJKgf¶mLçXê
f¥KNBDcLKg[¶ç	M¶l
EH@0BD@0C�KNC&@LT�jXì�l
EH@0BD@0C&KNC3@LT�jJî � 
 
XïSôFj ä EHK�WLBa@0å$EHf�WLKgPXKNBD@0C¥Kg[�@LPH[
CFEXKµYbKNCFEXmR[XmOTJmLWLM \HfFKg[�EXKNBFKµGVf�CFEHKµfF@LY_K^@LfÁGVPÐCFEXKµåHBFKNcRGJmO\Hfof¥Kg`�CFGJmOP­j �øK
\HfFKkCFEHKAP	\HY^ç*KNB�mLæ8å�@0WLKNBD@LPXIõ\Xå­[H@0C¥K�YbKgfFfF@0WLKgfoå2KNB�[Hm�`N\HY_KgP(C�WLKgPXKNBa@0C¥Kg[
@LfomO\XBoå*KNBFæ¹mLBDY_@LPH`�K^YbKNC¥BDGV`0î$@LP$[ noEXKNBDKº@0åHå$TVGU`N@0ç$TJKÁBFKNå*mLBFC�CFEXK^K�ù�Kg`N\HCFGJmOP
CFGVY_Kgf�@LTVf¥mXj
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-$mLB�mO\HB�n�KNçµf¥KNBDcLKNB8K�ùRå*KNBDGVYbKgP	CFf¼n�K�\$f¥Kg[ACFEXK�[H@0CF@Lf¥KNCFf�æ¹BFmOY CFEHK ä ���
h
j»è / � ì�h�Q � � /µî � 
 
 � ô�[H@0CF@Lf¥KNCµC¥m�mLçHCF@LGVP;CFEXK [XmR`N\HYbKgP	CºTVGVPHI'f¥C¥BD\$`�CF\XBFKLj
ä E$GVf­[H@0CF@Lf¥KNC�GVf¼@o`�Ba@gnoT(mLæ2j WLm<cºfFGJC¥Kgf�mLæRCFEXK ��P(C¥KNBDPHKNCNî<@LPH[^GJCFf­åHBFmLå*KNBFCFGVKgf¼@0BFK
fFEHmdnoPÀGVP ä @0ç$TVK ��� �aj �øKÁBD@LPH[XmOY TJM_Y_@0åHå*Kg[_CFEHK � �0ð � EXmOfFCFf�[HmdnoPÀC¥m¶mO\XB
@dcS@LGVTU@0ç$TJK � � ÿõn�KNçüf¥KNBDcLKNBDfº@LPH[�@LfFfFGJWOPXKg[;CFEXK [XmR`N\HYbKgP	CFf�C¥m n�KNçüf¥KNBDcLKNBDf
@L`N`�mLBD[$GVPXWOTJMLj -$mLB�@LTVT(mO\XB�K�ùRå*KNBDGVYbKgP	CFf­n�K�\$f¥Kg[A@LP^KNBFBFmLB�CFEHBFKgfFEXmOTV[AmLæ 
Rj 
 
Xï0j
ä E$GVfA[H@0CF@Lf¥KNC¶n
@LfµC¥m	m5TV@0BFWLK�C¥m'ç*K�EHmOf¥C¥Kg[�mOP�mO\XBµí � í GVY_å$TJKgYbKgP	CF@0CFGJmOP
@LPH[=EXKgPH`�KµCFEXKµC�n�m [H@0CF@Lf¥KNC�f¥C¥BD@0C¥KNWLMLj�= BFKg[H\H`�Kg['cLKNBDfFGJmOP=mLæ3CFE$GVfi[$@0CF@Lf¥KNC
n
@Lf>fDGVY^\$TV@0C¥Kg[�GUP_mO\XB�í � íýf¥MRf¥C¥KgY @LPH[�CFEXKoBFKgfD\HTJCFf>n>KNBFKkæ¹mO\HPH[_C¥m¶Y_@0CF`aE­j
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�øK;f¥CF\$[HGJKg[÷[Xm�`N\$YbKgP(CÐf¥KNCFf mLæ^fFGJþNKýï�
 
 
Ê@LP$[ � 
 
 
RîonoGJCFE÷CFEXKøP	\$Yºç*KNB
mLæ¶å*KNKNBDf å*KNB�[Hm�`N\HY_KgP(CÐû$ù�Kg[ö@0Cüï � � GUPÇç*mLCFE `N@Lf¥KgfNj �øK�KNc0@LTV\H@0C¥Kg[ �
[HG��2KNBFKgP	CµWLBD@0å$EHfNî�noGJCFEüCFEXKõK�ùRå2mOPHKgP(C¶GVP�CFEXKÀå2m<n>KNB_TU@gn f¥KNC¶C¥mÊï0j¢ð�î � jVï0î
@LPH[ � j � j ä @0ç$TJK �4� ����fD\HY_Y_@0BDGVþNKgf�mO\XB�BFKgfF\HTJCFfgj&=if>CFEXKoK�ùRå*mOPXKgP	C>GVPH`�BDKg@Lf¥KgfNî
CFEXKiWLBD@0å$EÀç*Kg`�mOYbKgf
[XKgPHf¥KNBdî	EXKgPH`�KkCFEXKÁYbKgfFfF@0WLKÁC¥BD@��À`i@LPH[�CFEXKkK�ù�Kg`N\HCFGJmOP
CFGVY_Kgf
BD@0å$GV[HTVM_æ¹@LTUT�j
ä m�KNc0@LTV\H@0C¥K&@o[XM�P$@LY_GV`�f¥MRf¥C¥KgYÐîgn�K>f¥CF@0BDC¥Kg[AnoGJCFE�@o[Xm�`N\$YbKgP(C¼fFKNC�fFGJþNK3mLæ

� � 
 
�[HGUf¥C¥BDGJç$\HC¥Kg[A@L`�BFmOfFf �&
kå*KNKNBDf�@LPH[¶fFGVYµ\HTV@0C¥Kg[^CFEXBFKNK
C�M�å*Kgf8mLæ�`�mOP(C¥BFmOTUTJKg[
[XMRPH@LY_GU`�@L`�CFGVc�GJC�M_@Lf&fFEHmdnoP�GVP ä @0ç�TJK ���^j,=kTVTXK�ùRå*KNBDGVYbKgP	C�n�KNBFKoå*KNBFæ¹mLBDYbKg[
æ¹mLB¶WLBD@0å$EHfµnoGJCFEüK�ùRå2mOPHKgP(C � jVï0î3@LPH[�n�KõY_Kg@LfF\XBFKõå*KNBFæ¹mLBDY_@LPH`�Kõ@0WO@LGVP"GVP
C¥KNBDY f­mLæ�P�\HY^ç*KNB�mLæ�\Hå*[$@0C¥KÁY_KgfFfF@0WLKgf 0SP�\HY^ç*KNBo[XmR`N\HYbKgP	CFf�GVPõCFEXKºPHKNC�n�mLBFI�j
-�GJBaf¥CNî0n>K�[XmO\Hç$TJKg[µCFEXK�[XmR`N\HYbKgP	C3fFGJþNK�GVPHf¥CF@LP	CF@LPXKNmO\HfDTJMºç�M^@L[H[$GVPXW�@Áf¥KNC

mLæ � � 
 
�[Hm�`N\HY_KgP(CFf�@0æ¹C¥KNBoCFEHKºGVPHGJCFGU@LT � � 
 
À[XmR`N\HYbKgP	CFf�`�mOP(cLKNBDWLKg[­j ä E$GVf�GVf
Kgú�\HGJc0@LTJKgP	C3C¥m^`�mOYbå�\XCFGVPXWACFEHK�å$@0WLKNBD@LPXIRf>noGJCFE_@^`NTJmOf¥KiGUPHGJCFGV@LTXf¥mOTU\XCFGJmOP­j&=kP
@dcLKNBD@0WLK�mLæ � j � @L[H[HGJCFGJmOP$@LT(\Xå­[H@0C¥K�YbKgfFfF@0WLKgf�å*KNB8[Hm�`N\HY_KgP(C�n�@Lf�WLKgPXKNBa@0C¥Kg[­î
`�mOYbå�@0BFKg[�C¥m^ï � YbKgfFfF@0WLKgf8å*KNB�[XmR`N\HYbKgP	CNîNnoEXKgPA`�mOYbå�\XCFGVPXW�CFEXK&å$@0WLKNBD@LPXIRf
æ¹mLBo@LTVT � 
 
 
�[Xm�`N\$YbKgP(CFf�æ¾BFmOY fF`�BD@0CF`DE¼j
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Îd° �

���a¤S�����&°��¶��¤i���/�z¸��/���/±d�L�/�z��¨����N���D�O�z�/���S� �z��°
�H±d��¦��d�z��§��k�z��¨�� ���>¨����g�<�z���
��§a���D���g�S¨>¤L�/�­§a�R�S�O¡S�F�z��¨������z�D«���� �������<Ì�ÎdÌ
� �S¨>¤L�/�­§D�H�S�O¡S�F�z��¨������z�D«����¼�L�/�8¡<§N¦/�S¨����N� �<° �

QRKg`�mOPH[­î�n>KkWLBD@L[H\H@LTUTJMbGVPH`�BFKg@Lf¥Kg[�CFEXKÁ[XmR`N\HYbKgP	C�f¥KNC�C¥m � 
 
 
¶ç	M_@L[$[HGVPXW
[XmR`N\HYbKgP	CFfb@0C_BD@LP$[XmOY GVP	C¥KNBFcS@LTUfbç*KNC�n�KNKgP � 
;@LPH[��&
�f¥Kg`�mOPH[HfNj =kf_[XmR`�ê
\HY_KgP(CFf'WLKNC=@L[$[XKg[ CFEHKNMÇWLKgPXKNBD@0C¥Kg[ \Xå­[H@0C¥K�Y_KgfFfF@0WLKgfNîÁç*Kg`N@L\Hf¥KümLæ_CFEXK
mO\XCFTUGVPXIRfÁCFEXKNMø`�mOP(CF@LGVPü@LPH[;ç*Kg`N@L\HfFK_CFEXKNMøYbmR[HGJæ¹M'CFEXK BD@LPXIRf�mLæ�CFEXK [XmR`�ê
\HY_KgP(CFf�åHBFKNcRGJmO\HfFTVMüåHBDKgf¥KgP(CÀmOP CFEXK=EHmOf¥C�niEHGV`DE GVPÊCF\HBDP!WLKgPHKNBD@0C¥K5CFEXKgGJB
m<noPøYbKgfFfF@0WLKgfgj �ÁmO\Xç$TVGVPHW CFEXK_[XmR`N\HYbKgP	C�fFGJþNKbGVP=CFEHGVfÁæ£@LfFEHGVmOP=`�BDKg@0C¥Kg[;@LP
@dcLKNBD@0WLK^mLæ�ñ�j¢ÿ_@L[$[HGJCFGJmOPH@LT*\Xå­[H@0C¥K�YbKgfDfF@0WLKgfoå*KNB�[XmR`N\HYbKgP	CNj
ä mºGVfFmOTV@0C¥K�@LPH[_ú�\H@LP	CFGJæ¾M^CFEXK�K��*Kg`�C&mLæ*@L[H[HGVPHWÁ@ºfFGVPXWOTJK�[XmR`N\HYbKgP	C�KgP	C¥KNB¥ê

GVPHWACFEXKÁPXKNC�n�mLBFI2î�n�KÁYbKg@LfF\XBFKg[�CFEXKÁP	\$Yºç*KNB�mLæ�YbKgfFfF@0WLKgf�WLKgPXKNBa@0C¥Kg[õnoEXKgP
@ifFGVPXWOTJK>[Xm�`N\$YbKgP(C�GVf�@L[H[XKg[^C¥mk@LP^K�ùRGUf¥CFGVPXW � 
 
 
Á[XmR`N\HYbKgP	C�f¥KNCNj �øK�BD\HP � �
K�ùRKg`N\XCFGJmOPHfgîS@LPH[µæ¹mLB�Kg@L`DEbK�ùRKg`N\XCFGJmOP­î0BD@LP$[XmOY_TJMA@L[H[HKg[ºmOPXK�[XmR`N\HYbKgP	CNîL@LPH[
`�mO\HP	C¥Kg[øCFEXK_P�\HY^ç*KNB�mLæ�YbKgfDfF@0WLKgfAWLKgPXKNBa@0C¥Kg[ü\HP	CFGVT�`�mOP	cLKNBFWLKgPH`�KLj�/ÁPø@gc	ê
KNBD@0WLK�@µC¥mLCF@LT3ïLï�
Oð¶YbKgfDfF@0WLKgf�n
@Lf
WLKgPXKNBD@0C¥Kg[­îH@LYbmO\$P(CFGVPHW^C¥m 
Rj � YbKgfFfD@0WLKgf
å*KNB�[XmR`N\HYbKgP	C�GVPõCFEXKº[Hm�`N\HY_KgP(C�f¥KNCNj

ÿ�j � j � j�� �����)��� *�� �
/Á\HB_BFKgfF\HTVCFfbæ¾mLB�mO\XB_n�KNç÷fFKNBFcLKNB�GVY_å$TJKgYbKgP	CF@0CFGJmOPÊ@LTVfFm�`NTJmOf¥KgTJMý`�mLBFBDKgTV@0C¥K
noGVCFE�mO\HB�@LTJWLmLBDGJCFEHY GV`oKNc0@LTV\H@0CFGVmOPÐGVP Q�Kg`�CFGJmOP � j ä EXKÁC¥mLCF@LT�K�ù�Kg`N\XCFGVmOPõCFGVYbK
æ¹mLB
CFEXKbj»è / ��[H@0CF@LfFKNC�noGJCFEõ@0åHåHBFmdùRGUY_@0C¥KgTJM'ï0j � � Y GVTVTVGJmOP�[XmR`N\HYbKgP	CFfNîX[HGVf�ê
C¥BDGVç$\XC¥Kg[Æ@L`�BFmOfDf � � ÿ f¥KNBFcLKNBafNîin
@Lf � �ÊY_GUP	\XC¥Kgfgj ä EXK�`�mOYbå$\XCF@0CFGVmOP n
@Lf
[XmOY GVPH@0C¥Kg[;ç�MøCFEXKÀ`�mOY_Y^\$PHGV`N@0CFGJmOPüCFGVYbKLî8noGJCFE;CFEHKÀ@L`�CF\H@LT�`�mOYbå$\HCF@0CFGJmOP
CFGVY_K�@0C�Kg@L`DE_n>KNç_f¥KNBDcLKNB�ç2KgGUPXWomLæ�CFEXK
mLBD[XKNB�mLæ�f¥Kg`�mOP$[HfNj ä EXK�C¥mLCF@LTXP	\$Yºç*KNB
mLæµ\Xå­[H@0C¥K=Y_KgfFfF@0WLKgf f¥KgP	Cõn�@Lf � j¢ñ"Y_GVTVTVGVmOP­î3BFKgfF\$TJCFGVPXW�GVP @LPÇ@dcLKNBD@0WLK�mLæ
@0ç*mO\XC � Y_KgfFfF@0WLKgfÁå*KNBi[XmR`N\HYbKgP	CNj ä @0ç�TJK �ÏfD\HY_Y_@0BDGVþNKgfomO\XBkK�ùRå2KNBaGVYbKgPRê
CF@LT
BFKgfD\HTJCFfNj ä EHGUfµY_KgfFfF@0WLK�`�mO\HP	C GVf¶Yµ\H`DE!TJmdn�KNB `�mOYbå$@0BDKg[ýC¥m;noEH@0Cbn�K
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mLçHCF@LGUPXKg[ GVPÀQ�Kg`�CFGJmOP � î	@LPH[�GVf&[H\HK�C¥mºCFEXKkTVGVPXI¶[HGVfFC¥BDGJç$\XCFGVmOP­j ��P_CFEHK ä ���
h
j»è / � [H@0CF@Lf¥KNCbYbmOfFCºmLæ�CFEXKÀTVGVPXIRfA@0BFK�noGJCFEHGVP;CFEXK�fF@LY_K�EXmOf¥CÀì � � ��ôA@LPH[
EXKgP$`�K>[XmkPXmLC�BFKgfD\HTJC�GVPº\Xå­[H@0C¥K>YbKgfDfF@0WLKgfNjOQR\H`DE^@i[$GVf¥C¥BDGJç�\XCFGJmOPÁEH@Lf8ç2KNKgP^GVPRê
[XKNå*KgPH[HKgP(CFTJM�mLç�f¥KNBFcLKg[¶ç�MºmLCFEXKNB�BFKgfFKg@0BD`DEXKNBaf3@Lf�n>KgTUT2ì�l
EH@0Ba@0C�KNC3@LT�jJî � 
 
XïSôFj
ä EHK TVGVPXI5[HGVfFC¥BDGJç$\XCFGVmOPø\Hf¥Kg[�GUP;CFEXKÀfFGVYµ\HTV@0C¥Kg[;í � í f¥MRf¥C¥KgY GUP�Q�Kg`�CFGJmOP �
[HGU[ÀPHmLCoYbmR[XKgT­TVGVPXI�TJm�`N@LTUGJC�MLj
ä EXK�[XmR`N\HYbKgP	CFf'GUPÇn>KNç4f¥KNBFcLKNBaf�æ¹mOTVTJm<n @ �*GJåHæ¶[HGVf¥C¥BaGJç$\XCFGJmOP÷noGVCFE @

æ¹KNnön�KNçøf¥KNBFcLKNBDfÁ@L`N`�mO\HP	CFGVPXWÀæ¹mLBÁ@ÀTV@0BFWLK¶P�\HYºç*KNBkmLæ&[XmR`N\HYbKgP	CFf^ì�l�BFKgfDTV@L\
KNC
@LT�jJî*ïgðLðLð	ôFj2h�mLBFBFKgfFå2mOP$[HGVPXWOTJM^CFEXKkå$@0WLKNBD@LPXI \Hå*[$@0C¥KiYbKgfFfD@0WLKgf�fFEXmdn�Kg[Ð@
å$@0C¥C¥KNBaP `�mOPHfFGVfFC¥KgP(C�noGVCFEÀfD\H`DE @bfFC¥BD\H`�CF\XBFKLîXniGJCFEÐ@¶æ¾KNnöf¥KNC�mLæ8n�KNç�f¥KNBDcLKNBDf
@L`N`�mO\HP	CFGVPXWkæ¹mLB�Y_mOf¥C�mLæHCFEXK
\Xå­[H@0C¥K�Y_KgfFfF@0WLKgfNj -�GJWO\XBFK ����fFEXm<nof�CFEXK�[$GVf¥C¥BDGwê
ç$\HCFGJmOP mLæ8CFEXK�`�mOY_Yµ\HPHGV`N@0CFGJmOPÀç*KNC�n�KNKgPÐCFEXK � � ÿµn�KNç f¥KNBFcLKNBDfgî�niEHGV`DEõEH@dcLK
@�C¥mLCF@LT�mLæ�ÿ � ��� ÿºå$@LGJB¥êznoGUf¥K�f¥KNBFcLKNB�TVGVPXIRfNj ä EXK�ù�ê�@SùXGVf&fFEHmdnof&CFEXKoå*KNBD`�KgP	CF@0WLK
mLæ�fF\H`aE�`�mOY_Yµ\HPHGU`N@0CFGJmOP;TVGVPHI�fÁCFEH@0Cµ@L`N`�mO\HP	C^æ¹mLBºCFEXK C¥mLCF@LT&å*KNBD`�KgP	CF@0WLK�mLæ
CFEXK
YbKgfFfD@0WLKgfNj&=if�fFKNKgP^æ¹BFmOY4CFEXK�WLBD@0å$E¼î0@0ç*mO\XC*�6�ömLæHCFEXKgfFK�å�@LGJB¥êznoGVfFK>TVGVPHI�f
@0BFK^PXKNcLKNBi\HfFKg[­î$@LPH[ TVKgfFf�CFEH@LP � � G�j KLj$PHmLCoYbmLBFK � � n>KNç=f¥KNBFcLKNBDfk@L`N`�mO\HP	C
æ¹mLBÀY_mLBFK'CFE$@LP EH@LTVækCFEHK'C¥mLCF@LT�YbKgfDfF@0WLK'C¥Ba@���`0î�@LPH[ TVKgfFf�ñ�n>KNçÇf¥KNBDcLKNBDf
ì¥ï0j � ��ô�@L`N`�mO\HP(Ciæ¾mLBiYbmLBFKACFEH@LP � 
,� mLæ�CFEXK�C¥mLCF@LT�Y_KgfFfF@0WLKºC¥Ba@���`0j
ä EXK;å$@0WLKNBD@LPHI @LTJWLmLBDGJCFE$Y GVYbå�TJKgYbKgP	C¥Kg[Æ\Hf¥Kg[ C�n�m÷mLå$CFGVY_GJþg@0CFGJmOP$fÐC¥m

BFKg[$\H`�K YbKgfFfF@0WLK�C¥BD@���`0j -�GJBDfFC_GVPHf¥C¥Kg@L["mLæ�f¥KgPH[$GVPXW5CFEXK \Xå­[H@0C¥K YbKgfDfF@0WLKLî
WLKgPXKNBa@0C¥Kg[Çç	M÷Kg@L`DEö[XmR`N\HYbKgP	C @Lf @Êf¥KNå$@0Ba@0C¥K�YbKgfFfF@0WLKLîi@LTVTÁCFEXK;\Xå­[H@0C¥K
YbKgfDfF@0WLKgfÀæ¾BFmOY mOPXK'fFKNBFcLKNBõC¥mü@LPXmLCFEXKNBõ@0BFK=WLBFmO\Xå*Kg[ÊC¥mLWLKNCFEHKNBõ@LP$[!f¥KgP	C
@Lf�mOPHK_ó äoä í BFKgú�\XKgf¥CNj�Q�Kg`�mOPH[­î¼niEXKgPø@ÐWLBFmO\Xå�mLæ
\Hå*[$@0C¥K_YbKgfFfF@0WLKgfµ@0BFK
BFKg`�KgGVcLKg[­î�Kg@L`aE�n�KNç�fFKNBFcLKNBºå*KNBFæ¹mLBDY_f � 
=GVP	C¥KNBDPH@LT�å�@LfFf¥KgfNî�@0WLWLBFKNWO@0C¥Kgf¶CFEXK
\Xå­[H@0C¥K�Y_KgfFfF@0WLKgfNîR@LPH[_CFEHKgP f¥KgPH[$f�CFEXKgY C¥mºCFEXK�BDKgYbmLC¥Kin�KNç�fFKNBFcLKNBDfNj ä EHGVf
BFKgfD\HTJCFf¼GVP^@oC¥BDKgYbKgPH[XmO\Hf8@LYbmO\HP	C8mLæXC¥Ba@���`&BDKg[H\H`�CFGJmOP­î<@Lf8mLå$å2mOfFKg[AC¥mÁ[XmOGVPXW
>F\Hf¥C
mOPXKºTVm�`N@LT¼GVC¥KNBD@0CFGJmOP @0C�Kg@L`aE n�KNç'f¥KNBDcLKNBgj
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ä EHKiBFKgfD\HTJCFf�æ¾BDmOY CFEHKAfFGVYµ\HTV@0CFGJmOPÀYbmR[XKgT2K�ù�Kg`N\XCFGVmOPõBFKNå*mLBFC¥Kg[õGVP Q�Kg`�CFGJmOP �
@LPH[5CFEHKbC�n�m'GVYbå�TJKgYbKgP	CF@0CFGJmOPHfÁ[XKgfF`�BDGVç2Kg[ø@LP$[5KNcS@LTV\$@0C¥Kg[;GVP5CFEHGVfºQRKg`�CFGJmOP
fF\HWLWLKgf¥C�CFEXK�æ¹mOTVTJmdniGVPXWXj.-�GJBDf¥CNîk[HGVf¥C¥BaGJç$\XC¥Kg[ëå$@0WLKNBa@LPXI `�mOYbå$\HCF@0CFGJmOPöGUf�@
åHBa@L`�CFGV`N@LTH@LPH[bæ¹Kg@LfFGJç�TJK�f¥mOTV\XCFGVmOP¶æ¾mLB&@LfDfFGJWOPHGVPHWA[Xm�`N\$YbKgP(C�BDKgTJKNcS@LP$`�KoGVPbå*KNKNB
C¥mýå*KNKNB PXKNC�n>mLBFIRf�@LP$[Ç`N@LPÇç*K=K��*Kg`�CFGJcLKgTJMë`�mOY^ç$GVPXKg[ënoGVCFEÇGVPH`�BFKgYbKgP	CF@LT
ILKNM�n>mLBa[!f¥Kg@0BD`aEë@LTJWLmLBDGJCFEHY fbC¥m�åHBDmdcRGV[XK�EHGVWOEÊú	\$@LTVGJC�M"í � í6f¥Kg@0Ba`DE­j�Q�Kg`�ê
mOPH[ CFEXKAn�KNç'f¥KNBFcLKNBkGVYbå$TVKgYbKgP(CF@0CFGVmOPÐ[XKgYbmOPHf¥C¥Ba@0C¥Kgf�CFEXKAæ¹Kg@LfFGJç�GVTVGJC�M mLæ�CFEXK
@LTJWLmLBaGJCFEHY GVP5n�KNçüfFKNBFcLKNB^KgP	cRGJBFmOPHYbKgP	CFfNî­mO\XB^åHBFmLC¥mLC�M	å*K GVY_å$TJKgYbKgP	CF@0CFGJmOP
\HfFKgf3@ABFKg@L[$GVTJM¶@gc0@LGVTV@0ç$TJKiTVGJWOE	C�n�KgGJWOE(C&n>KNçÀf¥KNBFcLKNB
@LPH[_CFEXKif¥CF@LPH[H@0BD[ ó äoä í
åHBDmLC¥m�`�mOT8@LPH[5hoè���ê�l � / GVP	C¥KNBFæ¹@L`�Kµ@LPH[=`�mOPHfF\HYbKgfiY_GVPHGUY_@LT*åHBFmR`�KgfFf¥mLBÁ@LPH[
`�mOY_Yµ\HPHGU`N@0CFGJmOPõBFKgf¥mO\XBa`�KgfNj

� Ú�� !�$ �HÝ !	à��¶ß$Þ �

ä EHKµå�@0å2KNBafÁBFKNå*mLBFCFGVPXWõBFKgf¥Kg@0Ba`DE�Y_mOf¥CA`NTJmOf¥KgTJM=BFKgTV@0C¥Kg[;C¥m CFEXK_[HGVfFC¥BDGJç$\XC¥Kg[
@Lf¥MRPH`aEXBFmOPXmO\Hf=`�mOYbå$\HCF@0CFGJmOP mLæ å$@0WLKNBFKg@LPXIRf=BFKNå*mLBFC¥Kg[ EXKNBDK�@0BFK � =k[H@0åXê
CFGJcLK /�PHTVGVPXKÀí�@0WLK;��Ybå*mLBFCF@LPH`�K'h�mOY_å$\XCF@0CFGJmOP �"ì =iç$GJC¥KNç*mO\HT
KNC @LTzjJî � 
 
 � ô
@LPH[ � ä EXK �>GVWLKgP(C¥BD\$f¥C�=kTJWLmLBDGVCFEHY æ¹mLB �oKNå$\HCF@0CFGJmOPüZ=@LPH@0WLKgYbKgP	C GVP�í�KNKNB
C¥m;í�KNKNB /iKNC�n>mLBDI�f � ì�?A@LY^cS@0BÀKNC @LT�jJî � 
 
 � [­ô =iç$GJC¥KNç*mO\HT�KNC�@LTzj�BFKNå*mLBFC @
`�BD@dnoTJKNB¥êzç�@Lf¥Kg[­îd[HGUf¥C¥BDGJç$\HC¥Kg[if¥Kgú�\XKgP	CFGV@LT(GUYbå$TJKgYbKgP	CF@0CFGJmOPÁmLæRå$@0WLKNBD@LPHI�fNj ä EXK
@LTJWLmLBaGJCFEHY�K�ù�Kg`N\HC¥Kgf3CFEXK�`�mOYbå�\XCF@0CFGJmOPbmLæ2å$@0WLKNBD@LPXIRf�ç�M^`�BD@dnoTVGVPHWkCFEHK �øKNç¼j
=kf&CFEHKk`�BD@dnoTJKNB�KgPH`�mO\HP	C¥KNBDf
@ºå�@0WLKLîRGVC3û�PH[$f3CFEXKimO\XCFTVGVPXIRf3mOPÀCFEXKiå$@0WLK�@LPH[
f¥KgP$[HfA\Xå­[H@0C¥K_YbKgfDfF@0WLKgf¶[HGVf¥C¥BDGVç$\XCFGVPXW�CFEXK�`N\HBFBFKgP	CAå$@0WLKNBD@LPXI5mLæ�CFEXK å$@0WLK
@LYbmOPHW�GJCFf_mO\HCFTVGVPXIRfNj ä EXK å�@0WLKNBD@LPXIRf�@0BFK�CFEXKNBFKNæ¹mLBFK'`�mOYbå�\XC¥Kg[!GVPÊå$TV@L`�KLj
ä E$GVf�@LTJWLmLBDGJCFE$Y GVfA@'f¥Kgú�\XKgP(CFGU@LT&GVYbå�TJKgYbKgP	CF@0CFGJmOPømLæ�@Lf¥MRPH`DEHBFmOPXmO\Hf^GJC¥KNBD@Sê
CFGJmOP¼j ä EXKgf¥Ki@L\XCFEXmLBDf>[HGV[bPXmLC�`�mOPHPXKg`�C&CFEHKgGJB&@LTJWLmLBDGVCFEHY noGVCFE_@Lf¥MRPH`DEXBDmOPXmO\Hf
GJC¥KNBa@0CFGJmOP­j"�/P'CFEXKbf¥Kg`�mOPH[=å$@0å*KNB�YbKgP	CFGJmOPXKg[5@0ç*mdcLKLî¼?A@LY^cS@0BÁKNC�@LT�j*BFKNå*mLBFC
@ [HGVf¥C¥BDGVç$\XC¥Kg[Æf¥MRPH`aEXBFmOPXmO\Hf'@LTJWLmLBDGJCFE$Y æ¹mLB=`�mOYbå�\XCF@0CFGJmOP�mLæ_@ ú�\H@LP	CFGJC�M
fFGUY_GVTV@0B3C¥m¶å$@0WLKNBa@LPXI�îX@µBFKNå$\HCF@0CFGJmOP C¥Ba\Hf¥CNj ä EXKÁ@LTJWLmLBDGJCFEHY6GVf�mLå*KNBD@0CFGJmOPH@LTUTJM
fFGUY_GVTV@0B*C¥mi@if¥MRPH`DEXBDmOPXmO\Hf­cLKNBDfDGJmOP�mLæH@�[HGUf¥C¥BDGJç$\HC¥Kg[k`�mOY_å$\XCF@0CFGJmOPºå$@0WLKNBD@LPXI2j
ä EHKkBDKgfF\HTJCFf�mLæ�CFEXKº`�mOY_å$\XCF@0CFGJmOP @0BDKºTJKNæ¹C�GVPõå$TV@L`�KAGVPõCFEHKºPXKNC�n�mLBFI2j
ä EXKNBFK�EH@Lf
ç*KNKgPÐ@¶WLBFKg@0Co[XKg@LT*mLæ�BFKgf¥Kg@0Ba`DEÐmOP fFå2KNKg[$GVPXW¶\XåõCFEXKA`�KgP(C¥Ba@LTwê

GJþNKg[ `�mOYbå$\XCF@0CFGJmOP mLæ*CFEXKoKgGJWLKgP	cLKg`�C¥mLBDf�mLæ*CFEXKoZ=@0BFILmdc�Y_@0C¥BDGV`�Kgf&noEHGV`aE_\HPRê
[XKNBaTVGJK�å$@0WLKNBD@LPHI¶`�mOY_å$\XCF@0CFGJmOP=ì =oBa@LfF\ KNC�@LT�jJî � 
 
 � ò�óÁ@gcLKgTVGJn
@LTV@Rî � 
 
 � ò�e(KgE
@LPH[ �ëGV[XmOYÐî � 
 
 � òº?A@LY^cS@0BøKNCø@LT�jJî � 
 
 � @�ôFj<�/C5@0åHå*Kg@0BDf=mOPöCFEHK�ç�@LfFGVf
mLæ�mO\XBÀTVGVY_GVC¥Kg[ýBFKgfF\HTVCFf_CFEH@0C�CFEXK'@Lf¥MRPH`aEXBFmOPXmO\HfÀGJC¥KNBD@0CFGVmOP!Y_@dM!`�mOP(cLKNBDWLK
YbmLBDKkBa@0å$GV[HTJM¶CFEH@LPÀCFEXK�@L`N`�KgTJKNBa@0CFGJmOP YbKNCFEXmR[Hf
f¥CF\H[$GJKg[�GUP=ì�?º@LYºc0@0B�KNC�@LT�jJî
� 
 
 � @�ôFjOh
EXKgPA@LP$[ �*EH@LPHWAì�h
EXKgPXWo@LP$[��*EH@LPXWXî � 
 
 � ô*f¥CF\$[HGJKg[�`�mOYbå$\HCF@0CFGJmOP
mLæ¼å�@0WLKNBD@LPXI�\$fFGVPXWµ@Lf¥M�P$`DEXBFmOPHmO\Hf
GJC¥KNBD@0CFGJmOPHfgî�`�mOYbå�@0BFKg[Ðf¥MRPH`DEXBDmOPXmO\Hf
@LPH[
@Lf¥MRPH`aEXBFmOPXmO\Hf�GJC¥KNBa@0CFGJmOPµmOPÐï � ñoå$BFm�`�KgfDf¥mLBDfNîL@LPH[µæ¹mO\HPH[^CFEH@0C3@Lf¥MRPH`DEXBDmOPXmO\Hf
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GJC¥KNBa@0CFGJmOPøn
@LfºYbmLBFK K ��`NGJKgP	CNj ä EXK�@LTJWLmLBDGJCFEHY GVPýì�?A@LY^cS@0BµKNCº@LT�jJî � 
 
 � `Sô
K�ùRå$TJmOGJCFGUPXWüCFEHK;ç$TJmR`FI÷f¥C¥BD\H`�CF\XBDKømLæ¶[Hm�`N\HY_KgP(C TVGUPXI�fÀC¥m!`�mOY_å$\XC¥K �¥TJmR`N@LT
å$@0WLKNBa@LPXIëcLKg`�C¥mLBDf � noEHGV`aEÆ@0BFK;CFEXKgPö\Hf¥Kg[Æ@Lf'CFEXK�fFCF@0BFCFGVPXW!fFmOTV\XCFGJmOPëæ¹mLB
CFEXKÐf¥CF@LP$[H@0BD[�å$@0WLKNBD@LPXI�`�mOYbå$\XCF@0CFGVmOP�fD\XWLWLKgf¥CFf_@Lf¥MRPH`aEXBFmOPXmO\Hf¶GJC¥KNBa@0CFGJmOP­j
=iBD@LfF\=KNC�@LT�j�ì =oBa@LfF\=KNCA@LT�jJî � 
 
 � ôo\Hf¥K¶cS@LTU\XKgfkæ¾BFmOY `N\XBDBFKgP(C�GJC¥KNBa@0CFGJmOPHfÁ@Lf
CFEXKNM�ç*Kg`�mOYbKA@gc0@LGVTV@0ç$TVKiBD@0CFEHKNB�CFEH@LPÐ\HfFGVPHW^mOPHTVM c0@LTV\XKgf�æ¾BDmOY CFEXK�åHBFKNcRGJmO\Hf
GJC¥KNBa@0CFGJmOPønoEHGU`DEø@0WO@LGVP;fD\XWLWLKgf¥CFfµ@Lf¥M�P$`DEXBFmOPHmO\HfAGJC¥KNBD@0CFGVmOP­j ä EXK_@LTJWLmLBaGJCFEHY
GVP ì�?A@LYºc0@0B�KNC8@LT�jJî � 
 
 � ç­ô*noEXKNBFK>CFEXK&å$@0WLKNBa@LPXIAY_@0C¥BDGwùAGVf�å$@0BFCFGJCFGVmOPXKg[AfF\H`aE
CFEH@0C�`�mOP	cLKNBFWLKg[;å�@0WLKNBD@LPXIRf�@0BFK_PXmLC�GVPH`NTV\$[XKg['GUP'æ£\XCF\XBDKµGJC¥KNBa@0CFGJmOPHfkm�`N`N\HBDf
PH@0CF\HBD@LTVTJM�GVPÊCFEXK'[HGVf¥C¥BDGVç$\XC¥Kg[ý@Lf¥MRPH`DEHBFmOPXmO\Hf�@LTJWLmLBDGJCFEHY j ä EXKNBFK'EH@gcLK=BFK�ê
`�KgP	CFTJM�ç*KNKgP^Y @LP(M�BFKNå*mLBFCFføì���KNBDç2KNILK
KNC�@LT�jJî � 
 
 � ò ä @gMRTJmLB�KNC�@LT�jJî � 
 
 � ò0óÁ@L\
KNCø@LT�jJî � 
 
 � òA?�KgTVTVMÆ@LPH[�-HBDGVfF`aEXKLî � 
 
 � ò^èkm<c�GVP$[H@0BD@ >F\öKNCø@LT�jJî � 
 
 � ô�mLæ
f¥MRf¥C¥KgY_f�fD\XåHå*mLBFCFGVPXWµP	\$YbKNBDGV`N@LT*`�mOYbå$\HCF@0CFGJmOPHf
mOPõí � í÷PXKNC�n�mLBFIRf�mLB�í � í3ê
TVGVILKif¥MRf¥C¥KgY_f
ç$\HC>CFEXKgfFKkEH@dcLKA@0åHå$@0BFKgP	CFTJM PHmLC�ç*KNKgPÀ@0åHå$TVGVKg[ C¥mb[HGVfFC¥BDGJç$\XC¥Kg[
`�mOYbå�\XCF@0CFGJmOPÐmLæ�å$@0WLKNBD@LPXIRfNj

�¼Ú 	¼á)( (��HÞ ��� �^ß2Ü�â $£á��dã¹ß�Ü�� �$Ü8à ��� á�! �NÝ<ã¹ß�Ü

ä E$GVfºå�@0å2KNB¶åHBDmLå2mOfFKgfb@LPH["KNcS@LTU\H@0C¥Kgf_@5[HGVf¥C¥BaGJç$\XC¥Kg[�@LTJWLmLBDGJCFE$Y ç�@Lf¥Kg["mOP
@Lf¥MRPH`aEXBFmOPXmO\Hf�GJC¥KNBD@0CFGJmOPÇniEHGV`DEëKgP$@0ç$TJKgf `�mOYbå�\XCF@0CFGJmOPHf�mLæµå�@0WLKNBD@LPXIRf GVP
í � í @LPH[5í � í&ê�TVGJILKbPXKNC�n>mLBFIRfA@LPH[5@0åHå�TVGJKgfÁGJCÁC¥mÐCFEXK¶åHBFmLç$TVKgY mLæ�Y^\$TJCFGJå$TJK
n�mLBD[ÐILKNM�n>mLBa['f¥Kg@0Ba`DEXKgfkGVPÐå*KNKNBoC¥m�å*KNKNBiPXKNC�n>mLBFIRfNj!�&c0@LTV\H@0CFGJmOPÐmLæ�CFEHKº@LTwê
WLmLBDGVCFEHY GVf3@L`N`�mOY_å$TVGVfFEHKg[¶CFEXmO\XWOE_CFEHBFKNKoGVYbå�TJKgYbKgP	CF@0CFGJmOPHf��0mOP @ºfFGVYµ\HTV@0C¥Kg[
í � í�f¥MRf¥C¥KgYÐî�mOP�@ ç$BFmO@L[H`N@Lf¥CAç�@Lf¥Kg[;í � í�f¥MRf¥C¥KgYÐî�@LPH[ømOPü@�PXKNC�n>mLBFIømLæ
n�KNç f¥KNBFcLKNBafNj ä EHK�@LTJWLmLBDGJCFEHYÏGVf3fFGVY_å$TJK�@LPH[_f¥C¥Ba@LGJWOE(C¥æ¹mLBFn
@0BD[_C¥m^GVYbå$TJKgY_KgP(C
@LPH[À`�mOYbå$\HCF@0CFGJmOPH@LTVTJM_TUGJWOE(C�n>KgGVWOE(CNj -HmLB�í � íÊfFM�f¥C¥KgY f>fFY @LTVT�Y_m�[HGJû�`N@0CFGJmOPHf
@0BFKºBFKgú	\$GJBFKg[ GVPõCFEHK^YbKgfFfD@0WOGVPXW TV@dMLKNBiC¥mÀ@LTVTJm<nÆCFEXK^fFKgPH[HGVPXWb@LPH[�BFKg`�KgGJcRGVPXW
mLæ�å$@0WLKNBa@LPXI!YbKgfFfD@0WLKgfNj ä m"GVYbå$TVKgYbKgP(C CFEXK=[$GVf¥C¥BDGJç�\XC¥Kg["å$@0WLKNBD@LPXI @LTJWLm0ê
BDGVCFEHYÏGVPÀ@µn>KNçÐf¥KNBDcLKNB�KgP	cRGJBFmOPHYbKgP	CNî�Kg@L`DEÐn�KNçÐf¥KNBFcLKNB�GVf�@L\XWOYbKgP	C¥Kg[õnoGJCFE
CFEXK�å$@0WLKNBD@LPXI;`�mOY_å$\XCF@0CFGJmOPüKgPXWOGVPXKÀ@LPH[;CFEHK ó ä�ä í4åHBFmLC¥mR`�mOT>GUfº\Hf¥Kg[�C¥m
K�ùX`DEH@LPHWLKºYbKgfFfF@0WLKgfgj
ä EXK'[HGUf¥C¥BDGJç$\HC¥Kg[Ê@LTJWLmLBDGJCFE$Y `�mOP	cLKNBFWLKgfÐBD@0å�GV[HTJMLî3å$BFm�[$\H`�Kgf EHGVWOE ú�\H@LTwê

GJC�M"å$@0WLKNBD@LPXIRfNî
@LPH[ÊKgPH@0ç�TJKgf GVP$`�BFKgYbKgP	CF@LTo@LPH[÷`�mOP(CFGUP	\XmO\$f `�mOYbå$\HCF@0CFGJmOP
mLæµå$@0WLKNBD@LPXIRf�@Lf�[Xm�`N\$YbKgP(CFf�@0BFK�@L[H[XKg[ @LPH[Æ[XKgTJKNC¥Kg[¼j ä EXK;[HGVfFC¥BDGJç$\XC¥Kg[
GVY_å$TJKgYbKgP	CF@0CFGJmOP�BFKgYbm<cLKgf_CFEXK PXKNKg[Êæ¾mLBbå*KNBDGJmR[HGV`À`�BD@dnoTVf¶mLækCFEXK PXKNC�n�mLBFI
@LPH[õBDKgú	\HGVBFKgf�PXm_`�KgP	C¥BD@LT�f¥KNBDcLKNBoæ£@0BDY æ¹mLB�å$@0WLKNBD@LPXIÐ`�mOYbå�\XCF@0CFGJmOP­j
ä EXKüå�@0WLKNBD@LPXIRfø@0BFKý`�mOYbå$\XC¥Kg[ GVPöå$TV@L`�K"mOP�CFEXK"å*KNKNBDf=mLæ CFEXK"í � í

f¥MRf¥C¥KgY ì£mLB PHKNC�n�mLBFIümLækn�KNçÊf¥KNBFcLKNBDf�ôºfFmøCFEH@0CbCFEXK `�mOYbå$\HC¥Kg["å$@0WLKNBD@LPXIRf
`N@LP!ç2K'`�mO\Xå$TJKg[ýniGJCFEÊ[HGVfFC¥BDGJç$\XC¥Kg["ILKNM�n�mLBD[!GVP$[XK�ù�Kgf C¥m�KgPH@0ç�TJKÐK��2Kg`�CFGVcLK
ILKNM�n>mLBa[ f¥Kg@0BD`aE GVPÀí � í÷f¥M�fFC¥KgY_fNj =iPÐGUPH`�BFKgYbKgP	CF@LT­f¥Kg@0BD`aE YbKg`DE$@LPHGVfFY æ¹mLB
í � íÏPXKNC�n�mLBFIRf_ç$@LfFKg["mOPý`�mO\Xå$TVGVPHW'å$@0WLKNBa@LPXI�f_noGJCFEý[HGVfFC¥BDGJç$\XC¥Kg[üGVPH[XK�ùRKgf
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