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MAD^[A^DG\TH`TFZ@GHdFM[HTHHeVF[ADHdFM[HTHMUBLMAU@TH`
[BABD\FBA[D\U@cAXHDB[HFUBaTBbGBMAH?VIHZCHBVB]HdFM�
[HZYDHTFGFGHL��@BMGBUFA@[HZT@AFDH@VBUTB]^AC\AWMKBD�
THDBU@G\K^G[hHBG@VWG\F eVFTFGA\CHBTF?HhHGM[HZ ^MA�
DBLMAU`G@YDHTFD?VIMHMAFTiBD]@G\G@dHYFj`CHBMFGMBDBU`
YV@AKBDT?VITBGHABDHG]@@[AHUGBMAH[VFAB[`^MADBLMAU@?�
DFMGBL?BMA@U[HVF[@DMAUH?D� k�l�mG@MABIEFFUDFTI@[A^�
@VWGBLa@?@dFLIUVIFAMIYBHM[CHBMBUTFMAHT\ZT@AFDH@VBUM
D@aUHABLYBUFDZGBMAWc`[BABD\FTB]^ABCFMYFdHAWGFBCZB?H�
T^cMAFYFGW@?]FaHHU\M@bFGG\ZG@GHZ[VFAB[�mA@[BTMV^�
d@FC^?FA?BMAH]@AWMI a@YBVGFGHF[VFA[@THa@?@GG\ZYB?VB�
bF[a@MdFAHZYDBVHKFD@hHH��@[MHT@VWG@IMAFYFGW@?]FaHH

TBbFAC\AW?BMAH]G^A@YDHMBBAUFAMAUHHD@aTFDBUV@AFD@VW�
G\ZBADBMA[BU[VFAB[D@aTFD@TMAD^[A^DG\ZeVFTFGABUYB?�
VBbF[�m MUIaH M eAHT?VITB?^VIhHHYDBhFMM@DBMA@[VFAB[
[@D[@M\?VI[VFABdGBLHGbFGFDHHUYFDU^cBdFDF?W?BVbG\
BCV@?@AWa@?@GGBLXFDBZBU@ABMAWcH[BGADBVHD^FT\TZHTH�
dFM[HTMBMA@UBT�_]VFDB?G\FG@GBAD^C[HMdHA@cAMIHM[^MMA�
UFGG\TH@G@VB]@TH[BTYBGFGABUUGF[VFABdGB]BT@ADH[M@`A@[
[@[BCV@?@cAU\MB[BL^?FVWGBLYBUFDZGBMAWcH MAD[A^DBL`
YB?BCGBLUBVB[G@T[BVV@]FG@�BMGBUGBLCFVB[MBF?HGHAFVW�
GBLA[@GH���@[HTBCD@aBT`G@GBAD^C[HIUVIcAMIYDHUVF[@�
AFVWG\THG@YBVGHAFVITH?VI[VFABdGB�H A[@GFHGbFGFDG\Z
M[eKKBV?BU`[BABD\FMYBMBCMAU^cAYDH[DFYVFGHc`YDBVHKF�
D@hHHH?HKKFDFGhHDBU[F[VFAB[k�l�

�HABAB[MHdGBMAWG@GBAD^CB[ MHMAFT@AHdFM[HHMMVF?BU@�
V@MWG@TGB]HZVHGHIZ[VFAB[TVF[BYHA@cEHZHVHG@bHUBA�
G\ZTB?FVIZ`UDFa^VWA@AFC\VM?FV@GU\UB?BABT`dABT@AF�
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YDH[DFYVFGHF`YDBVHKFD@hHcHHGKHVWAD@hHcG@ M[eKKBV�
?@ZHaTGB]BMAFGG\Ẑ ]VFDB?G\ZG@GBAD^CB[��_���YBMD@U�
GFGHcMAD@?HhHBGG\THM[eKKBV?@THHaYBVHV@[AH?�[B]VH�
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�_��CV@]B?@DIMUBFLeVF[ADBYDBUB?GBMAHMYBMBCG\MAHT^�
VHDBU@AWDBMAZBG?DBhHABU` aDFV\Z[VFAB[ZDIEFUBLA[@GH`
BMBCFGGBYDHMAHT^VIhHHeVF[ADHdFM[HTHMH]G@V@TH k�l` k�l�
nDHFGAHDBU@GG\FT@MMHU\G@GBAD^CB[YB??FDbHU@cADBMAH
YDBVHKFD@hHc[@D?HBTHBhHBABUHMYBMBCMAU^cADF]^VIDG\T
HMHGZDBGG\TMB[D@EFGHIT[^VWAHUHD^FT\Z[VFAB[`@A@[bF
U\AI]HU@GHc[VFAB[U?BVWG@GBAD^CB[UT@MMHUFk�l�

mG@MABIEFL MA@AWFYDHUF?FG\DFa^VWA@A\HMMVF?BU@GHI
YDBVHKFD@hHH[VFAB[ZDIEFUBLA[@GH�ZBG?DBCV@MABU�H�	

G@YBUFDZGBMAHMHGAFaHDBU@GG\ZT@MMHUBU�_���SDBUF?F�
GBMD@UGFGHFDBMA@ZBG?DBCV@MABUG@dHMABT[DFTGHHHT@M�
MHUF�_��`[BABDBFYBaUBVHVBM?FV@AWU\UB?BCBAM^AMAUHH
AB[MHdFM[B]BUVHIGHIG@bHaGFMYBMBCGBMAW[VFAB[HYDBIUVF�
GHHY@ABVB]HdFM[HZHaTFGFGHLUTBDKBVB]HH��H[DBM[BYH�
dFM[HYDB?FTBGMADHDBU@G@MABL[BMAWMAD^[A^DHDBU@GG\ZT@M�
MHUBU^]VFDB?G\ZG@GBAD^CB[[Ha]HC^YB??FLMAUHFT[VFAB[
UYHA@AFVWGBLMDF?F�
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�@MMHU\�_��MHGAFaHDBU@VHTFAB?BT[@A@VHAHdFM[B]B
YV@aTFGGB�ZHTHdFM[B]BBM@b?FGHIHa ]@aBUBLK@a\G@^MA@�
GBU[F iQ;'$%(7# /! 9 5-8/�)!���j�m[@dFMAUFHMZB?G\Z
YB?VBbF[HMYBVWaBU@VH MHVWGBVF]HDBU@GG\FTBGB[DHMA@V�
VHdFM[HF[DFTGHFU\FYV@MAHG\MeVF[ADBYDBUB?GBMAWceVF[�
ADBGGB]BAHY@��VIBdHMA[HHYB?]BABU[H[DFTGHFU\ZYV@M�
AHGHZBCD@C@A\U@VHUD@MAUBDFSHD@GWH�g@AFT[@A@VHAHdFM�
[^cY@D^.����GT�Ho���GT�G@Y\VIVHG@YB?VBb[HTFAB�
?BT eVF[ADBGGB�V^dFUB]B HMY@DFGHI��@VFF MHGAFaHDBU@VH
G@GBAD^C[H�SDBhFMMMHGAFa@U[Vcd@VUMFCIADHMA@?HH�SFD�
U@IMA@?HIpB[HMVFGHFUYDHM^AMAUHH]@aBUQ�`�%`q)YDHAFT�
YFD@A^DF���r3�mABD@IMA@?HIpUBMMA@GBUVFGHFUYDHM^AMAUHH
]@aBUoq�0q�`�%`q)��DFAWIMA@?HIpDBMA�_��UYDHM^A�
MAUHH^]VFUB?BDB?@3�q�`]@aBUoq�0q�`�%`q)HYV@aT\YDH
AFTYFD@A^DFWsO��t���r3�SBV^dFGG\FT@MMHU\HaBCD@bF�
G\G@+$ �	X��

�VIHMMVF?BU@GHIbHaGF?FIAFVWGBMAH[VFAB[G@YBUFDZGB�
MAHMHGAFaHDBU@GG\ZT@MMHUBU�_��HMYBVWaBU@VHMWZBG?�
DBCV@MA\`U\?FVFGG\FHa M^MA@UGB]B]H@VHGBUB]BZDIE@dF�
VBUF[@�+$ �	XG�`HTFaFGZHT@VWG\FMAUBVBU\F[VFA[HVBX@?H
�+$ �	X!��
VFA[HYDF?BMA@UVIVHMWV@CBD@ABDHFL[^VWA^DA[@�
GFLuvw_i���x�HT���u�v@T@VFHj�HGa?D@U@fBMMHH�
�VIYBV^dFGHI M^MYFGaHH[VFAB[UGFBCZB?HTBLYBM@?BdGBL
?BaF [VFA[H [^VWAHUHDBU@VH U [^VWA^D@VWGBLYHA@AFVWGBL
MDF?F:121�:<#5)**$′/1$(�'�)(2 "#)′/1)(�<!�M?BC@UVF�
GHFT��yeTCDHBG@VWGBLAFVIdWFL M\UBDBA[H�SFDF?HG[^�
C@hHFLBCD@ah\`D@aTFEFGG\FU[^VWA^D@VWG\ZYV@GXFA@Z`
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U[^VWA^D@VWGBLMDF?F?VI^V^dXFGHI@?]FaHH[VFAB[[YBUFDZ�
GBMAHBCD@ahBU��@VFF[VFA[HU\MFU@VHG@T@MMHU\�_��`
[@[YB[@a@GBG@+$ �	X1�SBMVFYBMFU@[VFA[HHG[^CHDBU@VHU
AFdFGHF�RH ��d UHG[^C@ABDF �i-�ozQ2#)*�%�*3$�j�YDH
AFTYFD@A^DF��r3UMDF?F^]VF[HMVB]B]@a@Oy�SBMVFHG[^C@�
hHH?VIYDBUF?FGHIHMMVF?BU@GHLTFAB?BTM[@GHD^cEFLeVF[�
ADBGGBLTH[DBM[BYHH�	x��[VFA[HKH[MHDBU@VHU�`Oy�GBT
]VcA@D@VW?F]H?FH?F]H?DHDBU@VHU\?FDbHU@GHFTUD@MAUB�
D@ZeAHVBUB]BMYHDA@MUBaD@MA@cEFL[BGhFGAD@hHFL�O�`��H
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�@MMHU�_��YDBZB?HVbH?[BMAG^cBCD@CBA[^HYB?UFD�
]@VMIV@aFDGBT^UBa?FLMAUHcMYBTBEWcG@GBMF[^G?GB]BHA�
AFDCHFUB]BUBVB[BGGB]BV@aFD@M?VHGBLUBVG\���RGT`?VH�
AFVWGBMAWcHTY^VWM@���GM`d@MABABLMVF?BU@GHIHTY^VWMBU
���[vhHTBEGBMAWcHaV^dFGHI�`�mAk�l�	ZFT@V@aFDGBL^M�
A@GBU[HYDF?MA@UVFG@G@+$ �	Y�{@aFD�C\VBMG@EFG]@VWU@�
GBTFADHdFM[HTM[@G@ABDBTM?U^TIaFD[@V@TH�` MYBTBEWc
[BABDB]BYDBHaUB?HVBMWYBaHhHBGHDBU@GHFV@aFDGB]BV^d@YB
YBUFDZGBMAHT@MMHU@G@GBAD^CB[�G@[DFTGHFUBLYB?VBb[F
O�nYAHdFM[@I^MA@GBU[@C\V@BCBD^?BU@G@?@AdH[BTD@MMAB�
IGHI�?VIBCFMYFdFGHID@UGBTFDGB]BBCV^dFGHIUMFLYBUFDZ�
GBMAHBCD@ahBU��aV^dFGHFBAHMABdGH[@YBY@?@VBG@BC|F[�
AHU�MKB[^MG\TD@MMABIGHFT���TT`HV@aFDGBFHaV^dFGHF
KB[^MHDBU@VBMWUYIAGBR?H@TFADBT��T[T�SVBAGBMAWeGFD�
]HHC\V@U?H@Y@aBGFBA�`�?BR�b0MT���D@F[ABDHI?UHbF�
GHIV@aFDGB]BV^d@YDF?MA@UVIV@MBCBL[U@?D@A�w\VU\CD@G
U@DH@GAa@YBVGFGHI[U@?D@A@Y@D@VVFVWG\THVHGHITH?VHGBL
OTTMGFCBVWXHTG@VBbFGHFTV@aFDG\ZYIAFG?D^]G@?D^]@`
dABC\[BTYFGMHDBU@AW HGAFGMHUGBMAH ]@^MMBUB]BYDBKHVI
V@aFDGB]BY^d[@�{^d?UH]@VMIYBAD@F[ABDHH MB M[BDBMAWc
O��TT0M�

mDFa^VWA@AFbH?[BMAGBLBCD@CBA[HHV@aFDGB]BM[@GHDB�
U@GHI^]VFDB?G\FG@GBAD^C[HMVHY@VHMW^UFDXHGUBMADBU[H
HHZ[BGh\C\VHBDHFGAHDBU@G\UFDAH[@VWGB�+$ �	YG���@G�
G@IAFZGBVB]HIKBDTHDBU@GHI MAD^[A^DHDBU@GG\ZT@MMHUBU
�_��IUVIFAMIT@MXA@CHD^FTBLHYBaUBVIFAYBV^d@AWYV@�
G@DG\FBCD@ah\a@?@GG\ZD@aTFDBU�mG@MABIEFTe[MYFDHTFG�
AFBCD@ah\KBDTHDBU@VHMWMD@aTFD@THBAO×O?B��×��TT�

SBMVF MAD^[A^DHDBU@GHIT@MMHUBU�_��YDBUB?HVBMW
HMMVF?BU@GHFHZUa@HTB?FLMAUHIM�	
�SDBAB[BV\YDBUF?F�
GHIHMMVF?BU@GHLMZBG?DBCV@MA@THH�	
C\VH@G@VB]Hd�
G\�
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�@+$ �	ZYDF?MA@UVFG\	x��HaBCD@bFGHIZBG?DBCV@MABU`
U\D@EFGG\ZG@dHMABT[DFTGHHHG@T@MMHUF�_��YBMVF
�Rd[^VWAHU@hHH�nAdFAVHUBG@CVc?@FAMI`dAB[VFA[H@?]FaH�
DBU@VH[YBUFDZGBMAHBCD@ahBUHUMA^YHVHU@[AHUG^cK@a^
YDBVHKFD@hHH�SDHeABT[BVHdFMAUFGG\L@G@VHaYB[@a@V`dAB
G@BCD@ah@ZT@MMHUBU�_��U\DBMVBCBVWXFF[BVHdFMAUB[VF�
AB[YBMD@UGFGHcMdHMA\T[DFTGHFT�

�MMVF?BU@GHFDBMA@ZBG?DBCV@MABUU?HG@TH[FYB[@a@VB
^UFVHdFGHF[BVHdFMAU@[VFAB[MAFdFGHFTUDFTFGH�SBMVF��d
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ABdGB]BTBGBMVBI �+$ �	 Z!` 1���@CVc?@V@MWCBVFF @[AHUG@I
YDBVHKFD@hHI[VFAB[` U\M@bFGG\ZG@T@MMHU@Z�_��`YB
MD@UGFGHcM[VFA[@THG@dHMABT[DFTGHH�SDH?FA@VWGBTMD@U�
GFGHHTBDKBVB]HHZBG?DBCV@MABU`U\DBMXHZG@dHMABLYB?�
VBb[FHa[DFTGHIHT@MMHUF�_��`YBV^dFGB`dABBMGBUG\F
BD]@GFVV\[VFAB[HTFVHMZBbHFD@aTFD\HMAD^[A^D^YBHMAF�
dFGHH?U^ZUDFTFGG\ZHGAFDU@VBU�xABYBaUBVIFAM?FV@AWU\�
UB?BCBAM^AMAUHHhHABAB[MHdFM[B]B?FLMAUHI` GF]@AHUGB]B
UVHIGHIG@bHaGFMYBMBCGBMAW[VFAB[HY@ABVB]HdFM[HZHaTF�
GFGHLU[VFA[@ZG@T@MMHUFG@GBAD^CB[�

�@[HTBCD@aBT`dFDFa �RH��dYBMVFG@d@V@HG[^C@hHH
ZBG?DBCV@MABUG@T@MMHU@Z�_��UYHA@AFVWGBLMDF?FC\VB
a@TFAGBCBVFF YVBAGBF a@MFVFGHF [VFA[@THYB?VBb[H M G@�
GBAD^C[@TH �+$ �	 Z1`��`YDHeABTT@MMHU\�_��YDHbHT@�
VHMW[M^CMAD@A^HG@GBAD^C[HC\VHYDF?MA@UVFG\UUH?FGF�
^YBDI?BdFGG\ZMAD^[A^DG\ZeVFTFGABUYB?VBb[H�

�@G@d@VWG\ZMA@?HIZ[^VWAHU@hHH@?]FaHBGGBFUa@HTB�
?FLMAUHFTFb?^[VFA[@THHT@MMHUBT�_��a@UHMHAUBMGBU�
GBTBAABYB]D@KHHYBUFDZGBMAH M^CMAD@A@��@eVF[ADBGG\Z
HaBCD@bFGHIZUH?G\BADBMA[H` MYBTBEWc[BABD\Z[VFA[H
a@[DFYVIcAMI[YBUFDZGBMAHT@MMHUBU��@CVc?@VMI[BGA@[A
MhFYVFGHIV@AFD@VWG\ZBADBMA[BU MYBUFDZGBMAWcT@MMHUBU
G@GBAD^CB[�SBV^dFGG\LeKKF[AMhFYVFGHITBbGBBC|IMGHAW
MBBAUFAMAUHFTD@aTFDBUBADBMA[BUUD@aG\ZBCV@MAIZ �CVHa�
[HZH^?@VFGG\ZBAAFV@[VFA[H�HD@aTFDBUMAD^[A^DG\ZeVF�
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