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ZOM[KLMVKWJSGSO\SZHQHJ]JNSOŜKFJF_JÌ[aZH\ML_Y
RĤJISOSbXJÌ[aZH\ML_R_WJKGUOMTZÒQZ̀OHXJPQMJ
RJTSOSFGa_c�ZMJF_R\_TZO_Q_RKdJNSOTNSQZHRKJèFSJ
S[SISGZ_IJR_FGSR_WJSGSO\SZHQHfJgLJhMT_IJNOHY
O_FG_\_J\ML̀JRJ\ML_RĤJISOSbM̂JèFSJRTSJISGY
iSfJjMZ_IKTZaJeK_ISZMG̀XJOKLGĤJiZ̀hGĤJ\MLKRXJ
R_FGkJèFSJeK[aiSXJl_JGSJZK[aQHJFHRSOTHUKQ̀]J
SGSO\SZHQ̀XJLO_eHZaJWWJTZKdQKi_kXJMJFMTZaJLI_\̀J
RKFQOHZHJG_RKJeKLGSTHXJèFSJTNOHPZHJLMdGPZ_TZKfJ
mO_e[SI_kJ]JLG_iSGKTZaJ\ML_RĤJZÒe_NO_RKFY
GĤJTHTZSIJJRJnQOMWGKXJeK[aiKTZaJZÒe_NO_R_FKRJ
PQ_W�N_èF_RMGKJRJopqrpJO_QHJKJGMJTa_\_FGKJF_Y
TP\G̀[HJLGMhG_\_JTZ̀NSGPJTZMOKGGPfJs_ÌJNSOSFJ
NSOSRSFSGGPIJGMJZOMGTN_OZ̀RMGGP�Ì[aZH\ML_Y
RĤJT̀IKiSd�ZM�R_FGkJZOSeMJNO_FKM\G_TZ̀RMZHJ
TZKGQHJZÒeHJKJNO_RSTZHJLGMhGKJ_eTP\HJOSI_GZY
GĤ�K�RKFG_R[kRM[aGĤJO_eKZfJtfJuvwxyJz{p|}~JZMJ
�fJ�_O_iSGQ_Jz{p{�~JLMLGMhMkZaXJl_JeM\MZ_J
R̀M\HJVa_ÌJZOSeMJNOHFK[PZHJ̀JOMLKJF_FMRMGGPJ
F_JNOHO_FG_\_J\ML̀JR_FGkXJ_TQK[aQHJhMTZHGMJ
R_FGkXJl_JNSOSèRM]JNKFJZHTQ_IXJMFT_Oè]ZaTPJ
GMJTZKGVKJZÒeHJKJFHÙGF̀]JR�TZM[aXJl_JNOHLR_Y
FHZaJF_JLMO_FbSGGPJZOKlHG_N_FKeGĤJFSUSQZKRJ
zR_FGSR_WJQOĤQ_TZK~fJET_e[HR_JGSeSLNShG_kJ]J
R_FGSRMJQOĤQKTZaJLMJGMPRG_TZKJFSUSQZKRJRG̀ZY
OKiGa_WJTZKGQHJZÒe_NO_R_F̀fJ�G_iSGKTZaJ\ML_Y
RĤJZÒe_NO_RKFGĤJTHTZSIJ]JZMQ_bJGSeSLNShY
G_kJhSOSLJI_b[HRKTZa�RHGHQGSGGPJRHZ_QKRJNOHY
O_FG_\_J\ML̀XJPQKJI_b̀ZaJNOHLR_FHZHJF_JRHèY
K̂RXJRHQHFKRJ̀JMZI_TUSÒJISZMG̀XJPQHdJ]JNMOGHY
Q_RHIJ\ML_If�

�SOSLJZOHRM[̀JQ_O_LKkJZMJLGMhGSJTZMOKGGPJ
RS[HQ_kJNO_e[SI_kJ]JLG_iSGKTZaJISOSbJZSN[_c��
R_F_N_TZMhMGGP�K�QMGM[KLMVKW��PQMJGMJTa_\_FGKJ
F_TP\M]Jopc����fJ�MTZKJMRMOKWJZÒe_NO_R_FKRJ
ZMQĤJISOSbJ̀JIKTZM̂JNOHLR_FPZaJF_JeM\MZa_̂J
GS\MZHRGĤJGMT[KFQKRXJL_QOSIMXJU_GZMG̀RMGGPJ
R_FHJzL_QOSIMJ_QO_Ǹ~JZMJWWJRZOMZHXJO_LIHRMGGPJ
�ÒGZ̀JNKFJMRZ_F_O_\MIHJKJÒdG̀RMGGPJMTUM[aY
Z̀XJNO_RM[kRMGGPJMRZ_IMiHGJZMJRHGHQGSGGPJ
LMZ_OKRJhSOSLJO_L[HRHJR_FHJzm_[PÒiXJ{p{p~f�
nJNOMVP̂J�fJ��]RTaQ_\_Jz{p{|~JZMJ�fJ�_[_Y

RSVaQ_\_Jz{p{{~JMQVSGZ_RMG_J̀RM\̀JGMJNO_e[SÌJ
GMQ_NHhSGGPJOKFHGHJzN[MTZ_R_WXJQ_GFSGTMVKdG_WJ
R_FHJZMJR̀\[SR_FGSR_\_JQ_GFSGTMZ̀~JNKFJhMTJ
SQTN[̀MZMVKWJ\ML_Q_GFSGTMZGĤJTRSOF[_RHGXJPQSJ
RKFèRM]ZaTPJGMJŴJRHe_WXJ̀JTZ_RèOKXJMJZMQ_bJ̀J
N_GHbSGĤJFK[PGQM̂Ji[SdUKRXJIKbNO_IHT[_RĤJ
ZÒe_NO_R_FKRfJsMQKJOKFQKJGMQ_NHhSGGPJNOHLR_Y
FPZaJF_JKGZSGTHRGĤJRG̀ZOKiGa_ZÒeGĤJQ_O_Y
LKdGĤJNO_VSTKRJKJLG_iSGGPJZÒe_NO_R_FKRfJ�
�Ql_JGM[SbGHIJhHG_IJNKFZOHÌRMZHJ�

LMTZMOK[KJZÒe_NO_RKFGKJTHTZSIHXJZ_FKJGSJ
_e_R�PLQ_R_kJTZMGSJŴJGMFLRHhMdG_JRMOZKTGMJ
LMIKGMfJ�KFG_R[kRMZHXJOSI_GZ̀RMZHJLMTZMOK[KJ
NKFLSIGKJQ_ÌGKQMVKWJIKTaQĤJISOSbJZOMGiSdY
GHIHJZŜG_[_\KPIHJRMbQ_JZMJF_O_\_XJ_T_e[HR_J̀J
RS[HQĤJIKTZM̂XJFSJZMQKJTHTZSIHJ]JGMFLRHhMdG_J
TQ[MFGHIHfJsMQKJO_e_ZHJRHIM\MkZaJeM\MZ_JhMT̀J
KJNOHLR_FPZaJF_JhHT[SGGĤJGSLÒhG_TZSd�JN_ZY
OKeG_JNSOSQOHRMZHJMRZ_F_O_\HXJZO_Z̀MOHXJO_LY
Q_ǸRMZHJZÒe_NO_R_FHXJÒdG̀khHJNOHJVa_ÌJ
MTUM[aZ_RSJN_QOHZZPfJ�KFZMQJN_ZOKeGHdJe[M\_c
T̀ZOKdJVĤJZSOHZ_OKdfJ�OKIJZ_\_XJeSL[KhJFK[PG_QJ
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?@ABCD@CECFGEHD@CIJKFLMCHAHEKNICFCO?ADMPQH
RGOSTQUHDGFH@GVIKRPWHXKJGXMPSTRPWHGMYPRPHODCZ
@AFKRPWHFLHD@KI?PVMCHMLRCNJPECHXKO?COCEAEKZ
?PH?@KFPSG[MGHRL?CFPH@LRCM?A\�
]KHÔC_CFMGHMK[L̀LI?PEMGYPRPWHLICMCRGVZ

MCHEP_GFMPRPH?LQMCJC_GTRPHFGK_MCO?AEKMMTHO?KZ
MAHO?GMIPH?@ABPWH@LRCM?AWH@LMCEKSGaH?@ABCD@CZ
ECFGEHbHBLX?@KMYL[MGH?LQMCJC_GaWHICJPHXLRJTMGH
@CBC?PHRGMGRGXCEKMCHKBCHECMPHEGFOA?MG\H�
c\HdefeghHijkjlmH?KHn\HopqprstuvpHijklwmHICMOZ
?K?Ax?̂WHyCHMK[FCSGĴMGYGH?KIGH?LQMCJC_GaHEH
RGO?KQWHFLHBK_K?CH?@ABCD@CECFGEHD@CJT_Kx?̂HDGFH
KE?CFC@C_KRPWHEPRCyLMPRPH?@C?AK@KRPHXHGM?LZ
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ŜCRAHEPBC@GWHBA?PHBGĴYLHCBGXMKMPRH?KHAOEGZ
FCRP?PHXMKVMP[HDC?LMSGKJHSPQH?LQMCJC_G[\�
�
�������������bHC_JTFHBLX?@KMYL[MPQH?LQZ

MCJC_G[H@LMCEKSGaH?@ABCD@CECFGEWHEPXMKVLMMTHaQH
RCNJPECO?L[WHÒL@PHXKO?COAEKMMTWHDL@LEK_H?KH
MLFCJGIGE\�
�
�����������������
�\H|CJT@AYHijkl�mH?KH���zPQCMCEHijkl�mH�

XKXMKVKx?̂WHyCHMK[BGĴYPRPHDL@LEK_KRPHBLX�
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ZNWd@RGDEMNG̀WMGDF@MRIDghDZNWd@FJID]ESNWXIJT
JCDKJLMN@OJPEQDUEKINiJ@DMNLSEUNEKEVL̂�
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SK]KINFGbHÎCDC?IJZCbF@W\GQSINKWCNAKDXIECINKGO

�
@{IIII� P{III� B{�

���������� ¡¢£¤�¥¦§�̈©�¡������§ª¥��«¬�­¥ ¤¢£§ ̈©�̈����®�­̈ª¥� «£¤������ ¡¢£¤�¥¦§�̈�

°̄±²³́µ¶·̧¶¹º̄»¼́³½¶½¾¿À³°µ¿Á¶ÂÃÄÄ¶¼»½́Ǻ¼º
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x@PQpEyz{pE|E@FlJBD?I?MEmMvEJBD?@IoMABF?AKAjAE
QKM?BIElI?KF@mMLLkEKMmrJKIn?DQkEH@A?kjAGERMBDs
RAiEiKPBPLpE}BkE?IRAjAEGF?AmJE@JRIKEHAKPLFLE
rJ?PEH@AQkRLJ?POEQHFwMIBDLPGPEQGABIGPEMEHAs
KPLLMErJ?PEJELIkKLAQ?MEoA?AuJ?BPKMEMLMwMI?A@PpE
hIRME@JRIKPEGA~LIElrF@MjI?PE?IE?@ILQHA@?JKI?PE
rFlEAiABAm~FLLka�MEKALPElIBPNIC?DQkEH@PmI?s
LPGPEmBkElIQ?AQJKILLkEGMQkwkGPEx�����E������E
[\]̂Y_\̀a�bV_ca�defegc�
�MmEKHBPKAGE?FHBIE?KF@mMnEFHARQPmLIEQGAs

BIE?IEFHARQPmLPOEKMLMBAKPOEFoM@tEHABMFoM@LIE
QGABIE?KF@mMnElIE?FGHF@I?J@IEmAKRMBBktEIEHMmE
KHBPKAGEJBD?@IoMABF?AKAjAEQKM?BIE?KF@mMC?DE
@JRIKPElEQRBAKABARLIp��AKLMNLMOENI@E@JRIKIE
GInELIHMKHA@PQ?JEQ?@JR?J@JtE�AElIrFlHFuJnEmAs
r@JEImjFlMCEmAEKLJ?@MNLDAvEQ?MLRPEKMmLAKBCKIs
LAjAE?@JrAH@AKAmJ�S�U�U�Ya�dedfgc�
�MQBkElI?KF@mMLLkELIj@MKILLkGELAKJEQ?@JRs

?J@LJE?@JrJEAiABAm~JC?Dt�ArEKALIELIrJBIE?Fs
GHF@I?J@PEmAKRMBBkpE}BkEwDAjAEJEKMmLAKBFLPOE
?@JrAH@AKMmELIjLM?IC?DEH@AiABAmLFEHAKM?@kE
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KP@MlIC?DER@JjBMEA?KA@PEmPQ?ILwMOLAERF@AKIs
LPGE@ArA?AGElEo@FlACtEkRPOEArBImLJC?DEQPQs
?FGACEKMmFAQHAQ?F@F~FLLkpE�IQ?JHLPGPEF?Is
HIGPEnEKPH@ArJKILLkEKMmLAKBFLAjAE?@JrAH@As

KAmJE?PQRAGEMEKMmFARAL?@ABDtEkRPOEGA~LIEKPRAs
LI?PER@AJBF@AGp�
�F@FKIjIGPE����EGF?AmJEnE?FtE�AEKMmLAKs

BFLPOE?@JrAH@AKMmEnEQ?@JR?J@LAEI@GAKILPG�
LAKPGEKLJ?@MNLMGENI@AGtEkRPOElmI?LPO��KPs
?@PGJKI?PElLIuLMEkREKLJ?@MNLMtE?IREMElAKLMNLME
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HANRAm~FLPitEmFoFR?LPiEmMBkLARE?@JrAH@AKAs
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?AKJC?DE@JRIKPErMBDNAvEGMwLAQ?MElEHMmQPBFLAvE
?RILPLPtEKIRJJGLPOEGF?Am�H@AQAuJKILLkE@JRIs
KIEQGABACE?IEKAmkLJEHI@JEIrAEJBD?@IoMABF?AKFE
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GHIJKHLHMNIOPQRSTMUVOKRVOWLJMLITPONIOX

YJZVH[MWHWLRSMYM\]Î_VJMSÒQHYOMÛMTSOYHMYHX
]OV̂VVaMYRQH]H[MOPWabJYMIRSOVLVH[cMIRVOŶX
dJeVH[MIOPJLfMgIHMdhOSTMÛNOIT]OiMTWNJKVO_M
IR̂QJÛdJ_MdhObOMjMŜWKL̂PVRMÛWLOWTŶVVaMPRUX
LÎVKReVH[MLR[VOQObJecMOWOPQHYOMTMŶ ]̀OZOX
WLTNVH[MSJWda[MLITPONIOYOZJYML̂MTMSJWL̂[f�
GH]OV̂VHeMObQaZcM̂V̂QJUMZYO[MV̂eNOKHIRX

VJKH[MSRLOZJYMPRULÎVKReVObOMYJZVOYQRVVaM
LITPONIOYOZJYMklmnML̂MopmmMẐjMUSObTMUOIJjVX
LTŶLHWhMTMIJUVOŜVJLLJMLR[VOQObJeML̂MPTLHMOPJX
UV̂VHSMZQaMÛLYRIZ̀RVVaMV̂eNIHeVaLVJKObOM
IJKRVVaMqOZOMYHPOITMONLHŜQhVObOMŶIĴVLTfM
r̂eWTLLjYJKHSMV̂MWhObOZVJMOPSR̀RVVaSMqOZOM
ÛWLOWTŶVVaMdH[MSRLOZJYMjMLITPONIOYOZHMYHWOX
]ObOMLHW]TfMsZV̂]cMŜLRIĴQHcMa]JMÛWLOWOYTiLhM
ZQaMYVTLIJKVhOLITPVObOMYJZVOYQRVVaMLITPONX
IOYOZJYcMUMt̂WOSMNO]ÎqTiLhWacMqOMẐjMUSObTM
NJZYHqTŶLHMRuR]LHYVJWLhMSRLOZTcMWTLLjYOMNJZX
WHQiŶLHMWLJV]TML̂MÛPRUNRtTŶLHMZOYbOLIHŶX
QHeMÛ[HWLMLITPONIOYOZJYfMv]qOMŜLRIĴQMNO]X
IHLLaMPTZRMP̂IwjIOSMZQaMNIOVH]VRVVaMYOZViMYM
WLJV]TcMLOML̂]HSHMSRLOẐSHMSÒ V̂MPTZRMYHIJX
KTŶLHMÛẐtJMUMÛ[HWLTMLITPONIOYOZJYMYJZMYOZX
VRYO_M]IH[]OWLJf�
rRUŶ`̂itHMV̂MIJUVOŜVJLLaMPRULÎVKReX

VH[MLR[VOQObJeMYJZVOYQRVVaMLITPONIOYOZJYcM_[M
SÒQHYOWLJMqOZOMÛ[HWLTcMNJZWHQRVVaMa]MNIaX
SOQJVJeVH[MZJQaVO]MLITPONIOYOZJYcML̂]MJMIJUVOX
ŜVJLVH[MLITPONIOYJZVH[MRQRSRVLJYMxYJZYOZJYcM
LIJeVH]JYyMJUMSJVJŜQhVHSHMa]MuJV̂VWOYHSHcML̂]M
JMLITZOYHSHMYHLÎL̂SHcMV̂MWhObOZVJMJWVTjMUV̂tX
VHeMNOLRVdĴQMZOM_[MNOẐQhKObOMIOUYHL]TcMTZOX
W]OV̂QRVVaf�
gRIWNR]LHYOiMNOẐQhKH[MZOWQJZ̀RVhMjM

YWL̂VOYQRVVaMYNQHYTMIRVOŶdJ_MLITPONIOYJZVH[M
WHWLRSM]ÒVHSHMUMIOUbQaVTLH[MSRLOZJYMV̂MbJZX
ÎYQJtVTMRVRIbOYHLÎLVJWLhMLITPONIOYOZJYf�
�
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?@A�BCC�BAD�EFGHIJI�KAD��LIMNCHG�OA�PQNCR
JCSCTJCTGHC�UQIVQUQGWITIUWFQFXY�Z[\�HC]IVQUQGIGCJ�
SQSCFA�̂_̀abcde_feg_hi_jklmjef_aeg_bjlànlk_be
op?pA� qX� ?rs?tuD� \A� ovoRovwA� xyz{�
?pA?p@?|s}~�Eu��A?wrtR�@?rApppppv�A�
?vA�BQ�]GVMCH��A�zTGC�HIGCJ��XFG��XNSIHIGQ�C�

YHINC�XH��YXH�GHCT�]CJ�ITJ�GHCT�]UCFF�GC�]TQ�MCF�
QT�G]C�qCG]CHUITJFA���������������������������D�
��[��IGCH�W�UC�[CFCIH�]�zTFGQGMGCD�qQCM�C�CQTD�
qCG]CHUITJFD�op?@A�
?�A�OIQTI��OA\AD�}HX]Q��AOA�PHCT�]UCFF�

PC�]TXUX�WA�gk�kde�b�kbmmakb�e��jlmhjecb�e�̀j�
lckbc dme¡bb_�clk_bj¢eop?�A��\A�?�@R?@tA�
?wA�OIH�QTX�~A�~GHM�GMHIU�BQTQT��YXH��IGCH�

OIQTFA�£¤�¤¥¥¤e¦§l̈e¤bb̀cdeg_bfmambnm©eªclm�
akcdje_fel̈mejnkmblkfknen_bfmambnme«kl̈ekblmabclk_bcde
icalknkiclk_beKCHF]CW{�}NCHQ�IT��IGCH��XH�F�
}FFX�QIGQXTD�op?�A�\A�?RooA�
opA�OIHUX��xAD��XMUJ�~AD�BITC�LA�}T�C¬SCHG�

FWFGCN�YXH�IFFCFFQT��G]C�GC�]TQ�IU�ITJ�C�XTXNQ��
HQF��XY�SQSC�HC]IVQUQGIGQXT�XSGQXTFA��­imale��jlmhje
¥kl̈e¤iidknclk_b¢�op?�A�qX�rosoouA�\A��@��R�@@�A�
xyz{�?pA?p?@|®ACF�IAop?�ApvApopA�
o?A�OIG�Q�F�WQ�~AD��XTJHIG�yA�P]C�QTYUMCT�C�

XY�TQGHX�CTQT�®C�GQXT�JMHIGQXT�IGG]CQTQGQIU��IFR�IGCH�
�XTGI�G�XT�G]C��IFHC�X�CHW�YI�GXHA��cjlmab��̀a_�
imcbê_̀abcde_fe�blmaiakjmēmn̈b_d_�kmjA�opo?A��
qX�?s@�s?pwuuA�\A�vvR�rA�xyz{�?pA?���v|?vowR
rp@?Aopo?AoororrA�
ooA�OQYC��[A�[C]IVQUQGIGQXT�XY�~C�CHI�C�~WFR

GCN�~GHM�GMHCFA�°l̈elmn̈bkncden_bfmambnmef_ae�_n�
l_acdejl̀��©eªclmakcdje_fel̈mejnkmblkfknen_bfmambnme
«kl̈ekblmabclk_bcdeicalknkiclk_b¢eoppvA�\A�ot?RotoA��
±MTQXHFGI�A�
²³́µ¶·̧¹º»¼½¹µ¾́µ¿mlmahkbkb�elambn̈dmjje

ambm«cde_ilk_bjèjkb�egḡÀekbf_ahclk_bA��QSCTÁ{�
\HX®C�G�OI¬BGJD�opotA�
orA�qI®IYQ�OAD��X�]IUC�~A�PHCT�]UCFF�

PC�]TXUX�W�\QSCUQTC�ITJ�ÂGQUQGW�xCFQ�TD��XTFGR
ÃM�GQXT�ITJ�[CTC�IUA�oTJ�EJQGQXTA�qC�ÄXH�{�
O��HI�RKQUU�EJM�IGQXTD�opo?A�
o�A�Å·¹ÆÇÈºÉÇ»ºÊË�ÌÍ»Ëº»Çµ̧½µÈÇµÎÏÏÐRE~\{�

q~Rp��D�q~Rp@pD�q~Rp@?A�ÏÑÒ½»Ì·ÑÌÍ»Ëº»·ÑµÒÇ¹Çµ
ºËÑÒ½»»ºÊËµÓµÆÇËÌ½ËºÆº½ËÌ·µ̧½µ¹½̧½F�JC�IU�ITGIHQUR
ÈÇ̧·́µÔ¹ºÌ½¹º·Ñµ̧½µ̧ºÑ½Õ·µ̧½µÇË»ÈÇÖ½Ñ½Ëµ¹½̧½Ñµ̧½µ
Ç»×½̧×»Ì·µÓµÇÈ»ÇËÌÇ¹ºÈÈÇ̧·́µÏÑÒ½»Ì·ÑÌÍ»Ëº»·ÑµÒÇ¹Çµ
ÈÇµ¹½ØÇÙºÈºÌÇ»ºÊËµ̧½µ¹½̧½ÑµÓµ½ÑÌ¹×»Ì×¹Çµ̧½µÇÈ»ÇËÌÇ¹ºUR
UIJXA��hiamjce�me¤ǹm�̀nl_e�e¤dncblcakddc�_e�me
ÚÛÜÛ�Ý���£A�opp?A�
o@A�y�JCT�±AD�OWCHF�±IAD�~�]CQGHMN�xAD�

O�xXTIUJ�ÞAD�OQUUCH�OA�qIGMHIU��IFIF�I�VHQJ�C�GX�
]WJHX�CT�GHITFSXHGIGQXT�YMCU{�zTFQ�]GF�YHXN�G]C�
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