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UNO<" TV" O" WMXTY" QNOZ["\NWO>" WQOW" YOR" LN

YMRWO\TROWN<" WM" Q]\OR" L[" W^M" F_T\O_[" _M]WNVK
TRQO>OWTMR"OR<"TR`NVWTMR6"SQN"OLVM_LN<">NO<"YOR"LN
<TVW_TL]WN<" WM"ZO_TM]V"M_`ORV"OR<"LM<[" WTVV]NV"OR<
\MVW>[" <NFMVTWN<" TR" LMRNV6" SQN" \MVW" YM\\MR
F_MYN<]_N" WM"\NOV]_N" O" FN_VMRaV" >NO<" TRWObN" OcWN_
NXFMV]_N""TV"WQ_M]`Q"L>MM<"WNVWTR`6"d>MM<">NO<">NZN>
TV"OR"TR<TYOWTMR"Mc">NO<"NXFMV]_N"OW"WQN"WT\N"FMTRW"TR
WQN"FOVW6

eXFMV]_N"WM">NO<"QOV"LNNR"OVVMYTOWN<"̂ TWQ"O
R]\LN_" Mc" VN_TM]V" V[VWN\TY" WMXTYM>M`TYO>" NccNYWV
TRZM>ZTR`"WQN"YNRW_O>"OR<"FN_TFQN_O>"RN_ZM]V"V[VWN\K
L>MM<:cM_\TR`"M_`ORVK"NR<MY_TRN""OR<"YO_<TMZOVY]>O_
V[VWN\" 1fM[N_K" 8gg7h" U]R<VW_M\" NW" O>6K" 8gg5h
iVWN_L_N`"NW"O>6K"8gg526"UNO<"YM\FM]R<V"QOZN"O>VM
LNNR"Y>OVVTcTN<"OV"FMVVTL>["YO_YTRM`NRTY"WM"Q]\ORV6
1jklmK"8gn7h"8gn526"k>WQM]`Q"L>MM<">NO<"QOV"LNNR
cM>>M^N<"WM"\MRTWM_"WQN"NRZT_MR\NRWO>"FM>>]WTMR"TR
\OR[" O_NOVK" WQN" Q]\OR" NFT<N\TM>M`TYO>" NZT<NRYN
VNN\N<"WM"LN"VWT>>"TRO<No]OWN"1pT>LN_`N><"NW"O>6"3777h
pWNNR>OR<"OR<"dMccNWOK"377726"jR"WQN"qRTWN<"pWOWNVK
L>MM<">NO<"TR"YQT><_NR"TV"_N>OWN<"WM"_NVT<NRYN"TR"M><N_
QM]VTR`"1rT_b>N"NW"O>6K"8ggnh"SOQO"NW"O>6K"8ggg26
SQN" VW]<[V" MR" >NZN>" Mc" WQT_WNNR" W_OYN" N>N\NRWVK
TRY>]<TR`"L>MM<"OR<"VN_]\">NO<K"Mc""p^N<TVQ"O<M>NV:
YNRWV"^N_N"_NFM_WN<"WM"QOZN"_N>OWTMR"WM"`NR<N_K"O`N
OR<" VMYTMNYMRM\TY" VWOW]V6" sT`QN_" VN_]\" >NZN>V" Mc
YMLO>W"OR<"YMFFN_"^N_N"cM]R<"TR"`T_>VK"^QT>N""QT`QN_
L>MM<">NZN>"Mc">NO<"^OV"VQM^R"TR"LM[V"1dO_OR["NW
O>6K"377326"SQN"_NV]>WV"Mc"OR"jWO>TOR"FM>[YNRW_TY"VW]<[
VQM^N<"WQOW"WQN"\OTR"cOYWM_V"TRc>]NRYTR`"L>MM<">NO<
>NZN>V"^N_N"`NR<N_K"O`NK"LM<["\OVV"TR<NXK"O>YMQM>
YMRV]\FWTMR" OR<" V\MbTR`" QOLTWV" 1kFMVWM>T" NW" O>6K
377326"l]OR`bORYQOROVNW_"OR<"p]NFTORWQO\"137732
_NFM_WN<"OR"TRY_NOVN"TR""L>MM<">NO<">NZN>"Mc""YQT><_NR
>TZN"TR"dOR`bMb"^TWQ"OR""TRY_NOVN"TR"O`N6

jW"TV"_NFM_WN<"WQOW"WQN"QT`Q"TRYT<NRYN"Mc">TZN_
YORYN_" TR" WQN"tM_WQNOVWN_R" FMF]>OWTMR" Mc" SQOT>OR<
\T`QW"QOZN"O"_N>OWTMR"WM">TcN"VW[>NK"OR<"LNQOZTM_"Mc
<TNWO_[""TRWObN"OV"̂ N>>"OV"MWQN_"_TVb"cOYWM_V"1uOWOROVOFW
NW"O>6K"8gg7OK"8gg7Lh"p_TO\FM_R"NW"O>6K"8gg;26"i]_
F_NZTM]V" VW]<TNV" MR" " FMF]>OWTMR" >TZN" TR"mQMRROLMW
OR<"dOR"vOR`"<TVW_TWV"Mc"PQMR"PONR"r_MZTRYN"VQM^N<
QT`QN_" >NZN>V" Mc" VN_]\" `w`>]WO\[>" W_ORVFNFWT<OVNK
O>bO>TRN"FQMVFQOWOVN"OR<"ORWTMXT<ORW"ZTWO\TRV"TR"YT`O:
_NWWN" V\MbN_V" WQOR" WQMVN" Mc" WQN" RMR:V\MbN_V
1p_TFORT<b]>YQOT"NW"O>6K"377;h377426"SQN_NcM_NK"WQTV
VW]<["^OV"OT\N<"WM"<NWN_\TRN"WQN"L>MM<">NO<">NZN>"Mc
O<]>W""FMF]>OWTMR">TZN"TR"WQNVN"W^M"<TVW_TYWV6
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SQN"L>MM<"VO\F>NV"]VN<"TR"WQTV"VW]<["^N_N
MLWOTRN<"c_M\"FNMF>N"TR"mQMRROLMW""OR<"dOR"vOR`
xTVW_TYWV"Mc"PQMR"PONR"r_MZTRYN"^QM"QO<"RM"<TVNOVN
QTVWM_["OR<"FO_WTYTFOWN<"TR"O"\MLT>N"YORYN_"VY_NNRTR`
F_M`_O\\N" <]_TR`" 8gg76" SQMVN" cM]R<" ^TWQ" OR[
OLRM_\O>TW[""c_M\"O"FQ[VTYO>"TRZNVWT`OWTMRK"V]YQ"OV
M_O>"YOZTW["\OVVK"L_NOVW"\OVVK"WQ[_MT<"̀ >OR<"NR>O_`N\NRW
M_" c_M\" ]>W_OVMRM`_OFQ[" OR<" rOF" V\NO_" ^N_N
NXY>]<N<" c_M\" WQTV" VW]<[6" pN_]\" `:`>]WO\[>
W_ORVFNFWT<OVN" OR<" O>bO>TRN" FQMVFQOWOVN" L]W" >M^N_
>NZN>V"Mc"ORWTMXT<ORW"ZTWO\TRV6
"""""jRcM_\OWTMR"Mc"WMLOYYM"V\MbTR`K"LNWN>"R]W"YQN^TR`
OR<" O>YMQM>" <_TRbTR`"^OV"MLWOTRN<" c_M\"o]NVWTMR:
ROT_NV6

" " " " "iZN_RT`QW" cOVWTR`" ZNRM]V" L>MM<"^OV
<_O^RK" " W_ORVcN__N<" WM" O" WNVW" W]LN" OR<" bNFW" TR" OR
TYN:LMX6"yQNR" O__TZO>" OW" WQN" >OLM_OWM_[" TR" WQN
qRTZN_VTW["WQN"VO\F>NV"̂ OV"bNFW"OW"4Mm"]RWT>"]VN<"cM_
ORO>[VTVK" ^QTYQ"^OV"^TWQTR" O"^NNb" Mc" WQN" VO\F>N
YM>>NYWTMR6
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SQN"\NWQM<" OV" <NVY_TLN<" cM_" L>MM<" >NO<
<NWN_\TROWTMR""^OV"\M<TcTN<"1rN_bTR"e>\N_K"8gn7h
k_NN{TW_OR]VM_R"OR<"k_NN{TW_O]RVMR"K8gng26""d_TNc>[K
76z"\>"Mc"^QM>N"L>MM<"^OV"\TXN<"^TWQ"768"\>"Mc
87|" W_TWMR" X:877" VM>]WTMRK" WQNR" 768"\>" Mc" 3|
O\\MRT]\"F[__M>T<TRN"<TWQTMYO_LO\OWN"OR<"7689"\>
Mc"\NWQ[>"TVML]W[>"bNWMRN"̂ N_N"O<<N<"OR<"ZT`M_M]V>[
\TXN<"cM_"9"\TR]WNV6"kcWN_"OR"O<<TWTMR"Mc"768"\>"Mc
<NTMRT}N<"̂ OWN_K"WQN"\TXW]_N"̂ OV"YNRW_Tc]`N<"OW"577`K
cM_"87"\TR]WNVK"WQNR"WQN"M_`ORTY">O[N_"̂ OV"YM>>NYWN<6
SQN">NO<"YMRYNRW_OWTMR"̂ OV"<NWN_\TRN<"L["]VTR`"c>O\N
OWM\TY"OLVM_FWTMR"VFNYW_MFQMWM\NWN_"1rN_bTR"e>\N_
3;n7Kqpk26" SQN" VWMYb" VWOR<O_<" VM>]WTMR" ^OV
F_NFO_N<" L[" <TVVM>ZTR`" >NO<" RTW_OWN" TR" 769|" RTW_TY
OYT<"OR<"<T>]WN<"WM"MLWOTR"WQN"̂ M_bTR`"VWOR<O_<"VM>]WTMRV
OW"YMRYNRW_OWTMRV"Mc"9K37"OR<"97"µ`=<>6"vM_"\NWQM<
YO>TL_OWTMRK" WQNVN" ^M_bTR`" VWOR<O_<" VM>]WTMRV" `OZN
>TRNO_TW[" Mc" <NWNYWTMR6"|" YMNccTYTNRWV" Mc" ZO_TOWTMR
1muV2"Mc"37"_NFNOWN<"<NWN_\TROWTMRV"^N_N";68"OR<
468"cM_"TRWN_:"OR<"TRW_O:OVVO[K"_NVFNYWTZN>[6
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k>>"WQN"`_M]F"<OWO"^N_N"VWOWTVWTYO>>["NZO>]OWN<
OR<" VT`RTcTYORW" <TccN_NRYNV"L["ZO_TM]V" cOYWM_V"^N_N
<NWN_\TRN<"]VTR`"RMR:FO_O\NW_TY"VWOWTVWTYO>"\NWQM<V
1sM>>OR<N_" OR<"yM>cNK" 8g5;26" SQN" _NV]>WV" O_N
NXF_NVVN<"OV"µ<=<>"Mc"\N<TOR"1_OR`N2"Mc"NOYQ"̀ _M]F6
SQN">NZN>"Mc"VWOWTVWTYO>"VT`RTcTYORYN"̂ OV"VNW"OW"F~76796
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SQN"\N<TOR" Mc" L>MM<" >NO<" >NZN>V" Mc" 345
VO\F>NV"YM>>NYWN<"c_M\"FNMF>N"TR"mQMRROLMW"OR<"dOR
vOR`"<TVW_TYWV"Mc""PQMR"PONRK"WQN"tM_WQNOVW"Mc"SQOT>OR<
^OV"567"1869:;32"µ`=<>6"SQN_N"^OV"RM"`NR<N_"OR<
O`N"<TccN_NRYNV"1SOL>N"826"SQN"\N<TOR">NZN>V"Mc"\O>N
1834"VO\F>NV2"OR<"cN\O>N"183;"VO\F>NV2"̂ N_N"567

13:;32" OR<" 567" 1869:;32"µ`=<>K" _NVFNYWTZN>[6
yQNR" <TZT<TR`" WQN" V]L{NYWV" TRWM" 4" <TccN_NRW" O`N
`_M]FVK"T6N6K"≤ ;9K";z:49K"4z:99"OR<"9z�"[NO_VK
WQNT_"L>MM<" >NO<" >NZN>V"^N_N"8769"1;:38692K"567
13:;32K"8769"1;:3n692"OR<"567"1869:;32"µ`=
<>K"_NVFNYWTZN>[6

SQN"ORO>[VTV"Mc""VO\F>NV"Mc"WQN"FMF]>OWTMR
TR"_N>OWTMR"WM"WQNT_"ZO_TM]V"LNQOZTM_V"OR<">TcNVW[>NV
^OV"<N\MRVW_OWN<"TR"SOL>N"36"SQN_N"̂ OV"RM"<TccN_NRYN
Mc" L>MM<" >NO<" TR" V\MbN_V" OR<" RMRV\MbN_V6" SQN
ZO>]NV"^N_N"567"13:;32"OR<"567"1869:;32"µ`=<>K
_NVFNYWTZN>[6"SQN"\N<TOR"ZO>]NV"Mc"L>MM<">NO<"^N_N
V>T`QW>[">M^N_"TR"O>YMQM>"<_TRbN_V"WQOR"TR"RMR:<_TRbN_V
^QTYQ"^N_N"567"1;6;32"OR<"8769"1869:;32"µ`=
<>K" _NVFNYWTZN>[6"pT\T>O_>[K" WQN"ZO>]NV"Mc"YMccNN"M_
WNO"<_TRbN_V"^N_N"V>T`QW>[">M^N_"WQOR"TR"RMR:<_TRb:
N_VK"^QTYQ"^N_N"567"1;:34632"OR<"8769"1869:;32
µ`=<>K"_NVFNYWTZN>[6"SQN"L>MM<">NO<"ZO>]NV"Mc"LNWN>
R]W"YQN^N_V"̂ N_N"V>T`QW>["QT`QN_""WQOR"WQMVN"Mc"RMR:
YQN^TR`"T6N6"n67"1869:;32"ZN_V]V"567"13:;3"µ`=
<>6"SQN"\N<TOR"L>MM<">NO<"Mc"V]L{NYWV"TR"dOR"vOR`
<TVW_TYW"^OV"V>T`Q>["QT`QN_"WQOR"WQMVN"TR"mQMRROLMW
<TVW_TYWK"T6N6"8769"1;:;32"ZN_V]V"567"1869:;32 µ`=
<>6" sM^NZN_K" WQN" VWOWTVWTYO>" VT`RTcTYORW" <TccN_NRYNV
^N_N" RMW" <NWNYWN<" TR" WQN" VW]<[" MR" WQN" FMF]>OWTMR
>TcWVW[>N"OR<"WQN"_NVT<NRWTO>"O_NO6

SQN" <NWOT>V" MR" WQN" _N>OWTMRVQTF" Mc" `NR<N_
OR<"O`N"^TWQ"LNQOZTM_V"OR<">TcNVW[>NV"^N_N"VQM^R"TR
SOL>N;6"SQN"V\MbN_V"OR<"O>YMQM>"<_TRbN_V"̂ N_N"\M_N
\O>NV"WQOR"cN\O>NK"^QN_NOV"LNWN>"R]W"YQN^N_V"^N_N
\M_N"cN\O>NV"WQOR"\O>NV6"k\MR`"WQN"FMF]>OWTMR"̂ QM
V\MbN<" M_" <_ORbK" WQN["^N_N"\MVW>[";z:49"[NO_V
M><6"jR"YMRW_OVWK"WQN"LNWN>"R]W"YQN^N_V"^N_N"OW"M><N_
O`NK"^QTYQ"^N_N"9z�"[NO_V"M><6
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SQN"_NV]>WV"MLWOTRN<" TR" WQTV"VW]<["VQM^N<
WQN"L>MM<">NO<">NZN>V"Mc"345"O<]>WV"TR"PQMR"PONRK
WQN"tM_WQNOVW"Mc""SQOT>OR<6"SQN"\N<TOR"L>MM<">NO<
ZO>]NV"TR"M]_"VW]<["̂ N_N"VT\T>O_"WM"WQN"ZO>]NV"Mc"FNMF>N
_NVT<N<"TR"�]OR`"PQMR"PONR"<TVW_TYW"1k_NN{TW_OR]VM_R
OR<"k_NN{TW_OR]VM_RK"8gng2K"L]W"QT`QN_" WQOR"WQMVN
_NFM_WN<"Mc""dOR`bMb"YQT><_NR"1l]OR`bORYQOROVNW_
OR<"p]NFTORWQO\K"377326"SQNVN" ZO>]NV" O>VM"^N_N
QT`QN_" WQOR" WQMVN" _NFM_WN<" O\MR`" p^N<TVQ" `T_>V
1dO_OR`K" 377326"yQNR" YM\FO_N<" WM" WQN" WMXTYTW[
F_McT>N"cM_"YQ_MRTY">NO<"NXFMV]_NK"WQN"ZO>]NV"O_N"VWT>>
]R<N_"WQN"ZO>]NV"cM_"cT_VW">NZN>""WMXTYTW["187:37"µ>=<>2
1�MVQ\ORK"8gg526

SQN" _N>OWTZN" >M^N_" L>MM<" >NO<" >NZN>V" Mc
V\MbN_V" WQOR" RMR:V\MbN_V" YMRW_O<TYW_N<" WM" WQN
F_NZTM]V"VW]<TNV"TR"jWO>["^QTYQ"VQM^N<"QT`QN_">NZN>V
Mc" V\MbN_V" WQOR" RMR:V\MbN_V6" 1kFMVWM>T" NW" O>6K
377326"SQTV"\O["_Nc>NYW"WQN"MWQN_"cOYWM_V"TRZM>ZTR`
TR"L>MM<">NO<">NZN>V"V]YQ"OV"W[FNV"Mc"_NVT<NRYNV"OV
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