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446 6:]Q;̂44mU[TU2TSWSV2XU2nSWS2oSVS2XU[URpSVnSXYVU[2qHrsHDBE
EFCEqtstqLuvEF2LwLtxĤ2KLBLryH2o:
IHrsEqqtHrLzL2EB2KEqtzH2YxsHDẑ2rL2qHD2CDEKL̂2BLr{L2q|DKL2CDE{|ELzL̂
qHB2sHDDH2trKE{DLĴ2qHB2DE}EJ2JLD{Ĥ2CLJL2LK~2L2qtrK|DL2E2FLtL2CDE{|ELzL
EB2zHtF2FErKtzHF2E2qHB2wHJEDH2z|CJH2rLF2qHFKLF2E2|B2wLwLzH2zE2DErzL̂
rL2qHD2wDLrqL:2XE}ED�2FED2ExEq|KLzL2EB2qHrsHDBtzLzE2LH2BHzEJH
LCDEFErKLzH2E2DECDEFErKLzH2rLF2sHKHF̂2HDL2LrExLzLF:
ISVSITUVA[TAIS[2XY2TUIAXY82UB2YxsHDz�2DEFtFKErKE2LH
LBLDDHKLBErKH�2KExK|DL2LqEKtrLzL�2DEFCtDLwtJtzLzE�2z|DLwtJtzLzE2E
DEFtFK�rqtL2��|E2rGH2FE2EF{LDqE2D�CtzH��2FHJtzE�2E2|rtsHDBtzLzE2zE2qHD�
FEqL{EB2D�CtzL̂2�|E2CDHCHDqtHrE2wHB2qLtBErKH2FEB2EFKtqLD2�|LrzH
CErz|DLzLF2EB2qLwtzEF:
ISVSITUV�[TAIS[2IY[T\VS[82mEFKE2KLJLD2KHzL2sHDDLzL2E2qHB2H
rHBE2zH2XEFEBwLD{LzHD2wHDzLzĤ2rL2CLDKE2trKEDrL2zLF2qHFKLF̂2JH{H
LwLtxH2zH2qHJLDtryH�2sEqyLBErKH2sDHrKLJ2qHB2wHKvEF2sHDDLzHF2rH2BEFBH
KEqtzH2zL2}EFKE�2SqLwLBErKH2zE}E2FED2zE2CEDsEtKL2�|LJtzLzÊ2JtryL2644�
CHJt~FKED5LJ{HzGĤ2rGH2FE2LzBtKtD�2JtryLF2zE2qHFK|DLF2KHDKLF̂
zEFErqHrKDLzLF̂2EB2LJK|DLF2zEFt{|LtF:2THzLF2LF2qHFK|DLF2zE
LqLwLBErKH2FEDGH2qy|JELzLF2�2B��|trL2qHB2H}EDJH�|E:
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443 6:]Q;̂44mU[TU2TSWSV2XU2nSWS2oSVS2XU[URpSVnSXYVU[2qHrsHDBE
EFCEqtstqLuvEF2LwLtxĤ2KLBLryH2R:
IHrsEqqtHrLzL2EB2KEqtzH2YxsHDẑ2rL2qHD2CDEKL̂2BLr{L2q|DKL2CDE{|ELzL̂
qHB2sHDDH2trKE{DLĴ2qHB2DE}EJ2JLD{Ĥ2CLJL2LK~2L2qtrK|DL2E2FLtL2CDE{|ELzL
EB2zHtF2FErKtzHF2E2qHB2wHJEDH2z|CJH2rLF2qHFKLF2E2|B2wLwLzH2zE2DErzL̂
rL2qHD2wDLrqL:2XE}ED�2FED2ExEq|KLzL2EB2qHrsHDBtzLzE2LH2BHzEJH
LCDEFErKLzH2E2DECDEFErKLzH2rLF2sHKHF̂2HDL2LrExLzLF:
ISVSITUVA[TAIS[2XY2TUIAXY82UB2YxsHDz�2DEFtFKErKE2LH
LBLDDHKLBErKH�2KExK|DL2LqEKtrLzL�2DEFCtDLwtJtzLzE�2z|DLwtJtzLzE2E
DEFtFK�rqtL2��|E2rGH2FE2EF{LDqE2D�CtzH��2FHJtzE�2E2|rtsHDBtzLzE2zE2qHD�
FEqL{EB2D�CtzL̂2�|E2CDHCHDqtHrE2wHB2qLtBErKH2FEB2EFKtqLD2�|LrzH
CErz|DLzLF2EB2qLwtzEF:
ISVSITUV�[TAIS[2IY[T\VS[82mEFKE2KLJLD2KHzL2sHDDLzL2E2qHB2H
rHBE2zH2XEFEBwLD{LzHD2wHDzLzĤ2rL2CLDKE2trKEDrL2zLF2qHFKLF̂2JH{H
LwLtxH2zH2qHJLDtryH�2sEqyLBErKH2sDHrKLJ2qHB2wHKvEF2sHDDLzHF2rH2BEFBH
KEqtzH2zL2}EFKE�2SqLwLBErKH2zE}E2FED2zE2CEDsEtKL2�|LJtzLzÊ2JtryL2644�
CHJt~FKED5LJ{HzGĤ2rGH2FE2LzBtKtD�2JtryLF2zE2qHFK|DLF2KHDKLF̂
zEFErqHrKDLzLF̂2EB2LJK|DLF2zEFt{|LtF:2THzLF2LF2qHFK|DLF2zE
LqLwLBErKH2FEDGH2qy|JELzLF2�2B��|trL2qHB2H}EDJH�|E:
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44P 6:]Q;̂44mU[TU2TSWSV2XU2nSWS2oSVS2XU[URpSVnSXYVU[2qHrsHDBE
EFCEqtstqLuvEF2LwLtxĤ2KLBLryH2n:
IHrsEqqtHrLzL2EB2KEqtzH2YxsHDẑ2rL2qHD2CDEKL̂2BLr{L2q|DKL2CDE{|ELzL̂
qHB2sHDDH2trKE{DLĴ2qHB2DE}EJ2JLD{Ĥ2CLJL2LK~2L2qtrK|DL2E2FLtL2CDE{|ELzL
EB2zHtF2FErKtzHF2E2qHB2wHJEDH2z|CJH2rLF2qHFKLF2E2|B2wLwLzH2zE2DErzL̂
rL2qHD2wDLrqL:2XE}ED�2FED2ExEq|KLzL2EB2qHrsHDBtzLzE2LH2BHzEJH
LCDEFErKLzH2E2DECDEFErKLzH2rLF2sHKHF̂2HDL2LrExLzLF:
ISVSITUVA[TAIS[2XY2TUIAXY82UB2YxsHDz�2DEFtFKErKE2LH
LBLDDHKLBErKH�2KExK|DL2LqEKtrLzL�2DEFCtDLwtJtzLzE�2z|DLwtJtzLzE2E
DEFtFK�rqtL2��|E2rGH2FE2EF{LDqE2D�CtzH��2FHJtzE�2E2|rtsHDBtzLzE2zE2qHD�
FEqL{EB2D�CtzL̂2�|E2CDHCHDqtHrE2wHB2qLtBErKH2FEB2EFKtqLD2�|LrzH
CErz|DLzLF2EB2qLwtzEF:
ISVSITUV�[TAIS[2IY[T\VS[82mEFKE2KLJLD2KHzL2sHDDLzL2E2qHB2H
rHBE2zH2XEFEBwLD{LzHD2wHDzLzĤ2rL2CLDKE2trKEDrL2zLF2qHFKLF̂2JH{H
LwLtxH2zH2qHJLDtryH�2sEqyLBErKH2sDHrKLJ2qHB2wHKvEF2sHDDLzHF2rH2BEFBH
KEqtzH2zL2}EFKE�2SqLwLBErKH2zE}E2FED2zE2CEDsEtKL2�|LJtzLzÊ2JtryL2644�
CHJt~FKED5LJ{HzGĤ2rGH2FE2LzBtKtD�2JtryLF2zE2qHFK|DLF2KHDKLF̂
zEFErqHrKDLzLF̂2EB2LJK|DLF2zEFt{|LtF:2THzLF2LF2qHFK|DLF2zE
LqLwLBErKH2FEDGH2qy|JELzLF2�2B��|trL2qHB2H}EDJH�|E:
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447 6:]6�̂44mU[TU2TSWSV2XU2\[Y2XA�VAY2oSVS2XU[URpSVnSXYVU[
qHrsHDBE2EFCEqtstqLuvEF2̂2KLBLryH2o:2IHrsEqqtHrLzL2EB2KEqtzH2JE}E2zE
BtqDHstwDL̂2rL2qHD2CDEKL̂2qHB2zEqHKE2DEzHrzĤ2sEqyLBErKH2sDHrKLJ2qHB
qHJqyEKEF̂2KHDuLJ2E2wHDJL2rL2qHD2}EDBEJyL̂2qHFK|DLzH2�2BtH2CHD2KHzH2H
zEqHKÊ2sDErKE2qHB2DE}EJ2zE2362EB2LCJtqLzĤ2qHFKLF2wtCLDKtzLF2qHB
sDLr�tzH2rL2qtrK|DL2EB2P2qLDDEtDLF̂2BLr{LF2{Hz~2JHr{LF2E2sDLr�tzLF2EB2P
qLDDEtDLF2rH2HBwDĤ2wHJEDH2�{HJL2qL�zL2rL2CLDKE2zE2KD�F�̂2sHDDLzH2zH
CD�CDtH2KEqtzH2E2qHFK|DLzH2rH2HBwDH2rH2DE}EJ2zL2sDErKE:
ISVSITUVA[TAIS[2XY2TUIAXY82UB2BtqDHstwDL�2DEFtFKErKE2LH
LBLDDHKLBErKH�2KExK|DL2LqEKtrLzL�2DEFCtDLwtJtzLzE�2z|DLwtJtzLzE2E
DEFtFK�rqtL2��|E2rGH2FE2EF{LDqE2D�CtzH��2FHJtzE�2E2|rtsHDBtzLzE2zE2qHD�
FEqL{EB2D�CtzL̂2�|E2CDHCHDqtHrE2wHB2qLtBErKH2FEB2EFKtqLD2�|LrzH
CErz|DLzLF2EB2qLwtzEF:2ISVSITUV�[TAIS[2IY[T\VS[82�HDDLzL2E
qHB2H2rHBE2zH2XEFEBwLD{LzHD2wHDzLzĤ2rL2CLDKE2trKEDrL2zLF2qHFKLF̂
JH{H2LwLtxH2zH2qHJLDtryH�2qHDzGH2�KHDuLJ�2E2Ctr{ErKE2�wHDJL�2EB2stH2zE
FEzL̂2rL2qHD2}EDBEJyL�2sEqyLBErKH2sDHrKLJ2qHB2qHJqyEKEF̂2LqLwLBErKH
zE}E2FED2zE2CEDsEtKL2�|LJtzLzÊ2JtryL2644�2CHJt~FKED5LJ{HzGĤ2rGH2FE
LzBtKtDL2JtryLF2zE2qHFK|DLF2KHDKLF̂2zEFErqHrKDLzLF̂2EB2LJK|DLF2zEFt{|LtF:
THzLF2LF2qHFK|DLF2zE2LqLwLBErKH2qy|JELzLF2�2B��|trL2Y}EDJH�|E:
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44m P:nnP̂44oU[TU2TSWSV2XU2\[Y2XApVAY2qSVS2XU[URrSVsSXYVU[
tHuvHDBE2EFCEtwvwtLxyEF2̂2KLBLuzH2R:2IHuvEttwHuL{L2EB2KEtw{H2JE|E2{E
BwtDHvw}DL̂2uL2tHD2CDEKL̂2tHB2{EtHKE2DE{Hu{Ĥ2vEtzLBEuKH2vDHuKLJ2tHB
tHJtzEKEF̂2KHDxLJ2E2}HDJL2uL2tHD2|EDBEJzL̂2tHFK~DL{H2�2BwH2CHD2KH{H2H
{EtHKÊ2vDEuKE2tHB2DE|EJ2{E2362EB2LCJwtL{Ĥ2tHFKLF2}wCLDKw{LF2tHB
vDLu�w{H2uL2twuK~DL2EB2P2tLDDEwDLF̂2BLu�LF2�H{�2JHu�LF2E2vDLu�w{LF2EB2P
tLDDEwDLF2uH2HB}DĤ2}HJEDH2��HJL2tL�{L2uL2CLDKE2{E2KD�F�̂2vHDDL{H2{H
CD�CDwH2KEtw{H2E2tHFK~DL{H2uH2HB}DH2uH2DE|EJ2{L2vDEuKE:
ISVSITUVA[TAIS[2XY2TUIAXY82UB2BwtDHvw}DL�2DEFwFKEuKE2LH
LBLDDHKLBEuKH�2KE�K~DL2LtEKwuL{L�2DEFCwDL}wJw{L{E�2{~DL}wJw{L{E2E
DEFwFK�utwL2��~E2uGH2FE2EF�LDtE2D�Cw{H��2FHJw{E�2E2~uwvHDBw{L{E2{E2tHD�
FEtL�EB2D�Cw{L̂2�~E2CDHCHDtwHuE2}HB2tLwBEuKH2FEB2EFKwtLD2�~Lu{H
CEu{~DL{LF2EB2tL}w{EF:2ISVSITUV�[TAIS[2IY[T\VS[82�HDDL{L2E
tHB2H2uHBE2{H2XEFEB}LD�L{HD2}HD{L{Ĥ2uL2CLDKE2wuKEDuL2{LF2tHFKLF̂
JH�H2L}Lw�H2{H2tHJLDwuzH�2tHD{GH2�KHDxLJ�2E2Cwu�EuKE2�}HDJL�2EB2vwH2{E
FE{L̂2uL2tHD2|EDBEJzL�2vEtzLBEuKH2vDHuKLJ2tHB2tHJtzEKEF̂2LtL}LBEuKH
{E|E2FED2{E2CEDvEwKL2�~LJw{L{Ê2JwuzL2644�2CHJw�FKED5LJ�H{GĤ2uGH2FE
L{BwKwDL2JwuzLF2{E2tHFK~DLF2KHDKLF̂2{EFEutHuKDL{LF̂2EB2LJK~DLF2{EFw�~LwF:
TH{LF2LF2tHFK~DLF2{E2LtL}LBEuKH2tz~JEL{LF2�2B��~wuL2Y|EDJH�~E:
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44] 3:6m]̂44oU[TU2TSWSV2XU2\[Y2XApVAY2qSVS2XU[URrSVsSXYVU[
tHuvHDBE2EFCEtwvwtLxyEF2̂2KLBLuzH2s:2IHuvEttwHuL{L2EB2KEtw{H2JE|E2{E
BwtDHvw}DL̂2uL2tHD2CDEKL̂2tHB2{EtHKE2DE{Hu{Ĥ2vEtzLBEuKH2vDHuKLJ2tHB
tHJtzEKEF̂2KHDxLJ2E2}HDJL2uL2tHD2|EDBEJzL̂2tHFK~DL{H2�2BwH2CHD2KH{H2H
{EtHKÊ2vDEuKE2tHB2DE|EJ2{E2362EB2LCJwtL{Ĥ2tHFKLF2}wCLDKw{LF2tHB
vDLu�w{H2uL2twuK~DL2EB2P2tLDDEwDLF̂2BLu�LF2�H{�2JHu�LF2E2vDLu�w{LF2EB2P
tLDDEwDLF2uH2HB}DĤ2}HJEDH2��HJL2tL�{L2uL2CLDKE2{E2KD�F�̂2vHDDL{H2{H
CD�CDwH2KEtw{H2E2tHFK~DL{H2uH2HB}DH2uH2DE|EJ2{L2vDEuKE:
ISVSITUVA[TAIS[2XY2TUIAXY82UB2BwtDHvw}DL�2DEFwFKEuKE2LH
LBLDDHKLBEuKH�2KE�K~DL2LtEKwuL{L�2DEFCwDL}wJw{L{E�2{~DL}wJw{L{E2E
DEFwFK�utwL2��~E2uGH2FE2EF�LDtE2D�Cw{H��2FHJw{E�2E2~uwvHDBw{L{E2{E2tHD�
FEtL�EB2D�Cw{L̂2�~E2CDHCHDtwHuE2}HB2tLwBEuKH2FEB2EFKwtLD2�~Lu{H
CEu{~DL{LF2EB2tL}w{EF:2ISVSITUV�[TAIS[2IY[T\VS[82�HDDL{L2E
tHB2H2uHBE2{H2XEFEB}LD�L{HD2}HD{L{Ĥ2uL2CLDKE2wuKEDuL2{LF2tHFKLF̂
JH�H2L}Lw�H2{H2tHJLDwuzH�2tHD{GH2�KHDxLJ�2E2Cwu�EuKE2�}HDJL�2EB2vwH2{E
FE{L̂2uL2tHD2|EDBEJzL�2vEtzLBEuKH2vDHuKLJ2tHB2tHJtzEKEF̂2LtL}LBEuKH
{E|E2FED2{E2CEDvEwKL2�~LJw{L{Ê2JwuzL2644�2CHJw�FKED5LJ�H{GĤ2uGH2FE
L{BwKwDL2JwuzLF2{E2tHFK~DLF2KHDKLF̂2{EFEutHuKDL{LF̂2EB2LJK~DLF2{EFw�~LwF:
TH{LF2LF2tHFK~DLF2{E2LtL}LBEuKH2tz~JEL{LF2�2B��~wuL2Y|EDJH�~E:
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