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L[dEMÎbREWXTaTYYIeLJVbLUKVYYR[EbTR̂XR]]REWXVbe
LURKJ[VUELI_INEWX[]̀fEJTYTfdEYRWXT]VXdEMÎbRE
b̀KIVYTVEWXTaTYgÈ bKRTKRVUE\hhVMUEiJTYVNYR[E
WXTaTYYIeLJVbLUKVYYR[ELK[SjkElmnPEHÎJRLYIE\MLWVe
XT]VYURJjYg]EbRYYg]ElopqrndE_TIJÎTaVLMTVE\he
hVMUgdEKISbVNLUKTVEYRESbIXIKjVEIUETLM̀LLUKVYYgcE
stuEYVTIYTSTX̀fvV̂IETSJ̀aVYT[EYVEWIbaTY[fUL[E
JTYVNYINESRKTLT]ILUTEwbISREpEXVRMZT[xEiTJTEWXTe
aTYYIeLJVbLUKVYYINELK[STkPEyLLJVbIKRYT[EWIMRSge
KRfUElzpqqndEaUIEWÎJIvVYTVE_IJj{V̂IEMIJTaVLUKRE
\YVX̂TTEUINE|VE]RLLINEbRYYINEUMRYTETEKEUVaVYTVE
UÎIE|VETYUVXKRJREKXV]VYTEYVEI_[SRUVJjYIEKgSgKRVUE
_IJj{TNE_TIJÎTaVLMTNE\hhVMUPE
E
}~������������������������������~���

���������~���������������������~���������
�����������������������������������������
����������
�TIJÎTaVLMTNE\hhVMUEIUEIWXVbVJVYYÎIEMIJTe

aVLUKREWÎJIvVYYINE\YVX̂TTE_TIJÎTaVLMT]EI_�VMe
UI]ESRKTLTUdEWXV|bVEKLV̂IdEIUEMIYMXVUYINE_TI]IJVe
M̀JgdEWÎJIvRfvVNEYVMIUIXIVEMIJTaVLUKIE\YVX̂TTE
KEUVaVYTVETYUVXKRJREKXV]VYTElzdEqrnPEuXIKVbVYYgVE
TLLJVbIKRYT[ElqrdEqqnÈMRSgKRfUEYRELVXjVSYgVE_TIe
JÎTaVLMTVETS]VYVYT[EiWIKXV|bVYTVE���kEKEXVe
S̀JjURUVEKSRT]IbVNLUKT[ELETLUIaYTMR]TEstuE_VSE
YR̂XVKRE_TIJÎTaVLMTcEUMRYVNPEsUIE]I|VUEWXITLcIe
bTUjELEWI]IvjfEYVUVWJIKgcE]VcRYTS]IKdEMIUIXgVE
KMJfaRfUEWX[]gVETS]VYVYT[EKỲUXTMJVUIaYgcE
MIYZVYUXRZTNETIYIKETJTETS]VYVYT[EhVX]VYURUTKe
YINERMUTKYILUTEl�dEzdEqrnPEuIKXV|bVYTVE���E]I|VUE
WXTKVLUTEMEXRM̀dEYVNXIbV̂VYVXRUTKYg]ESR_IJVKRYTe
[]dELYT|VYTfEXVWXIb̀MUTKYINEh̀YMZTTETJTEbR|VE
YRLJVbLUKVYYg]E]̀URZT[]PE ẀcIJTÊIJIKYÎIE]ISe
R̂dELYT|VYTVEXVWXIb̀MUTKYINELWILI_YILUTETJTELT]We
UI]gdEIWTLgKRV]gVEMRMEw]TMXIKIJYIKgNELTYbXI]xE
îIJIKYgVE_IJTdEWIUVX[EWR][UTdÈLURJILUjETEUPEbPkdE
cRXRMUVXYgEbJ[EJfbVNdEWIbKVX̂{TcL[EKISbVNLUKTfE
TSJ̀aVYT[E]I_TJjYINEUVJVhIYYINELK[STEKEUVaVYTVE
WILJVbYTcEJVUElopqrnPEtV|b̀YRXIbYIVER̂VYULUKIEWIE
TS̀aVYTfEXRMREitOyQkEMJRLLThTZTXIKRJIEXRbTIaRe
LUIUYgV¡]TMXIKIJYIKgVEstuEMRMEwKIS]I|YIEMRYe
ZVXÎVYYgVEbJ[EaVJIKVMRxEl�dEzdEqrnPE
¢RvTUREIUEKXVbYÎIEKISbVNLUKT[EstuEYRE_TIe

JÎTaVLMTNEI_�VMUEILYIKgKRVUL[EYREYVLMIJjMTcE
WXTYZTWRc£ESRvTUREWIEKXV]VYTdESRvTUREYREXRLLUI[e
YTTETETLWIJjSIKRYTVESRvTUYgcELXVbLUKEiMIJJVMe
UTKYgVETETYbTKTb̀RJjYgVkElqqnPEuXTYZTWESRvTUgE
YREXRLLUI[YTTESRMJfaRVUL[EKE]RMLT]RJjYI]ÈbRJVe
YTTEXR_IaTcE]VLUETJTE]VLUEYVWXIhVLLTIYRJjYÎIE
KISbVNLUKT[EIUETLUIaYTMREstuETESIYgEKISbVNe
LUKT[EstuEKgLIMINETYUVYLTKYILUTPE¤EaRLUYILUTdE
bJ[EI_vVNESRvTUgEYRLVJVYT[EIX̂RYTSIKRYgEWIJIe
LgEIUKIbREiLRYTURXYIeSRvTUYgVESIYgkPE¢RvTUREWIE
KXV]VYTEWISKIJ[VUÈ]VYj{TUjEWXVbVJjYgVESYRaVe
YT[EKISbVNLUKT[EYREWVXLIYRJEKg{VÊT̂TVYTaVLMTcE
YIX]EKEUVaVYTVEKLV̂IEXR_IaV̂IEbY[PEsUIUEWXTYZTWE

SRvTUgEWXT]VY[VUL[dEMÎbREYVI_cIbT]IEXR_IURUjE
WXTE_IJVVEKgLIMTcÈXIKY[cEstuEKEUVaVYTVEMIXIUe
MÎIEWVXTIbREKXV]VYTETEYVUEKIS]I|YILUTÈ]VYje
{TUjEV̂IPEyLWIJjSIKRYTVELXVbLUKEMIJJVMUTKYINEE
TETYbTKTb̀RJjYINESRvTUgEWISKIJ[VUELYTSTUjEKge
LIM̀fETYUVYLTKYILUjEstuEYREXR_IaTcE]VLURcEbIE
bIẀLUT]gcÈXIKYVNELEWI]IvjfE\MXRYTX̀fvTcE
L̀UXINLUKdEIbV|bgEl¥dEqrpq¦nPE
E
§�������������~��������~�����������̈��

����~������������������̈��������������~©���
����������̈ ~��ª�̈�������~���������~�����
������������������
�VSIWRLYgVÈXIKYTEKISbVNLUKT[EstuEYREaVJIKVMRE

bIJ|YgELIIUKVULUKIKRUjEbIẀLUT]g]ÈXIKY[]dÈLURe
YIKJVYYg]EKEMRaVLUKVÊT̂TVYTaVLMTcEUXV_IKRYTNElGndE
WXTE\UI]EWXVbLURKJVYYgVEWXTYZTWgESRvTUgEbIJ|YgE
IWTXRUjL[EYREMIYMXVUYgVEbRYYgVEbJ[EIWXVbVJVYT[E
YVI_cIbT]ILUTEWXIKVbVYT[EUÎIETJTETYÎIE]VXIWXTe
[UT[EWIESRvTUVPE�J[E\UÎIEXRSXR_IURYREMI]WJVMLYR[E
]VUIbIJÎT[EMIYUXIJ[ETEKTS̀RJTSRZTTE\JVMUXI]R̂e
YTUYINEI_LURYIKMTEKEOu�dEL̀UjEMIUIXINEWIbXI_YIE
XRLL]RUXTKRVUL[EKEXR_IURcEl¦dEq¥dEqGnPEuXTYZTWgE
MI]WJVMLYÎIEMIYUXIJ[ETEKTS̀RJTSRZTTE\JVMUXI]R̂e
YTUYINEI_LURYIKMTEILYIKRYgEYRETLWIJjSIKRYTTEbTe
YR]TaYINETYhIX]RZTIYYIeTS]VXTUVJjYINELTLUV]gE
LETS]VY[V]INELUX̀MÙXINElqGnPE bYRMIEL̀vVLUKVYe
Yg]EYVbILURUMI]EWXVbLURKJVYYINE]VUIbIJÎTTE[Ke
J[VUL[EIUL̀ULUKTVEKIS]I|YILUTÈaVUREbIST]VUXTaVe
LMTcEWRXR]VUXIKEWÎJIvVYYINE\YVX̂TTEstuElqnPEE
¤ELIIUKVULUKTTELE\UT]EYVI_cIbT]IEWXIKVLUTERYRJTSE
]VUIbIKEbIST]VUXTTEstuEbJ[ELIKVX{VYLUKIKRYT[E
MIYUXIJ[E\JVMUXI]R̂YTUYINEI_LURYIKMTPEE
 WXVbVJVYTVEcRXRMUVXTLUTMEXRLWXVbVJVYT[ETEWIe

ĴIvVYT[E\YVX̂TTEstuEKE_TIJÎTaVLMTcEI_�VMURcE
ILYIKgKRVUL[EYRETLWIJjSIKRYTTEUVIXVUTaVLMTcETE\MLe
WVXT]VYURJjYgcE]VUIbIKEbIST]VUXTTElmdEq�pqFnPEE
tVUIbgEUVIXVUTaVLMINEbIST]VUXTTEILYIKRYgE

YREKgaTLJTUVJjYgcE]VUIbRcdEWISKIJ[fvTcEIWXVe
bVJTUjEKVJTaTỲE\YVX̂TTEstudEMIUIXR[EWÎJIvRe
VUL[E_TIJÎTaVLMT]EI_�VMUI]dELÈaVUI]EXRSJTaYgcE
cRXRMUVXTLUTMEihIX]REI_�VMURdEV̂IEXRLWIJI|VYTVdE
\JVMUXTaVLMTVELKINLUKRkPE«VIXVUTaVLMR[EbIST]VUe
XT[ELK[SRYRELEIWXVbVJVYTV]EKVJTaTYEbIST]VUXTaVe
LMTcEWRXR]VUXIKEWÎJIvVYYINE\YVX̂TTEKE]IbVJ[cdE
MIUIXgVEKEUINETJTETYINELUVWVYTE_JTSMTERWWXIMLTe
]RZTVNEME_TIJÎTaVLMT]EI_�VMUR]ELEWXILUVN{VNE
V̂I]VUXTaVLMINEhIX]INEiLhVXRdE{RXdEZTJTYbXkElmnPEE
¬TLJVYYR[E]IbVJjEbJ[EbIST]VUXTaVLMINEIZVYMTE

KMJfaRVUETLUIaYTMETSJ̀aVYT[dEI_�VMUEKISbVNLUKT[E
TEIMX̀|Rfv̀ fELXVb̀dEMIUIXgVEIMRSgKRfUEKJT[YTVE
YREKISbVNLUKTVPE«IaYILUjETEWXILUXRYLUKVYYIVEXRSe
XV{VYTVEbIST]VUXTTEI_gaYIEÎXRYTaVYgEMRaVe
LUKI]EIWXVbVJVYYINE]IbVJTPE�REWXRMUTMVE]IbVJjE
WXVbLURKJ[VUELI_INE]RLLTKEXRLaVUYgcE[aVVMdEMR|e
bR[ETSEMIUIXgcEIWTLgKRVUE\JVMUXTaVLMTVELKINLUKRE
]RUVXTRJRdEXRLWIJI|VYYÎIEKEIWXVbVJVYYINEUIaMVE
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MNOPQRSNT4UTVW4XYZ[RZNYW\WNO]Z[T4RV̂4MNO]QN_W4
XOOY]QYXY]Ŵ4NZ\VẀ[Ta4SXYNObXY]4NQ_OcQ[RZPŴc4
MO4NZRWÒZXYOY[Ob4UQ\OMZX[OXYWd4_OYONTQ4YNQUSeY4
]TXO_Ob4]OXMNOW\]ORWcOXYW4fghijkl>4
mX[O][OQ4MNQWcSnQXY]O4WXMOVo\O]Z[Ŵ4p_XMQq

NWcQ[YZVo[Ob4RO\WcQYNWW4RV̂4OPQ[_W4RO\WcQYNWq
Q̀X_Wa4MZNZcQYNO]4\Z_VèZQYX̂4]4OYXSYXY]WW4̀S]q
XY]WYQVo[OXYW4_4rNSUTc4OsWU_Zc>4tNW4W\cQNQ[Ŵa4
WXMOVo\SQYX̂4uZ_YẀQX_Ẑ4Z[YQ[[Zd4MOpYOcS4OMNQq
RQVQ[WQ4MZNZcQYNO]4][SYNQ[[Wa4XYNS_YSN4Z[YQ[[T4
[Q4YNQUSQYX̂>4vZXYNOb_Z4W\cQNQ[Ŵ4RO\WcQYNẀQq
X_Wa4MZNZcQYNO]4cOwQY4UTYo4MNO]QNQ[Zd4[ZMNWcQNd4
X4MOcOnoe4XYZ[RZNY[OrO4W\cQNQ[Ŵ4WXYÒ[W_Z4
xRWMOV̂y4MQNQR4uZ_YẀQX_WcW4W\cQNQ[ŴcWd4̀YOUT4
SUQRWYoX̂4]4MNWQcVQcOXYW4NQ\SVoYZYO]>4vZRQwq
[OXYo4W4]OXMNOW\]ORWcOXYo4W\cQNQ[Wb4MZNZcQYNO]4
OXOUQ[[O4XMOXOUXY]SeY4WXMOVo\O]Z[We4YZ_Wa4W\q
cQNQ[Wb4]4_Z̀QXY]Q4cQYORZ4MNO]QN_W4RV̂4YQONQYWq
Q̀X_Ob4RO\WcQYNWW4fghijkl>4
zVZ][OQ4MNQWcSnQXY]O4WXMOVo\O]Z[Ŵ4YQONQYẀQq

X_Wa4cQYORO]4RO\WcQYNWW4\Z_VèZQYX̂4]4MOVS̀Q[WW4
MORNOU[Ob4W[uONcZPWW4O4]O\RQbXY]WW4f{d4g{ig5l>4
|OVQQ4YOrOd4MOX_OVo_S4rQ[QNWNSQYX̂4WXaOR[Ẑ4cOq
RQVod4NZ\VẀ[TQ4UWOVOrẀQX_WQ4cORQVWd4MO\T4W4NZXq
XYÔ[Ŵ4cOrSY4UTYo4MNOZ[ZVW\WNO]Z[T4X4OY[OXWq
YQVo[O4[QUOVosWcW4SXWVŴcW>4
}QONQYẀQX_WQ4W4p_XMQNWcQ[YZVo[TQ4cQYORT4

RO\WcQYNWW4OUVZRZeY4[Q4YOVo_O4]TsQS_Z\Z[[TcW4
MNQWcSnQXY]ZcWd4[O4W4XSnQXY]Q[[TcW4[QROXYZYq

_ZcWd4\Z_VèZenWcWX̂4]4[ZVẀWW4OsWUO_4W4MOq
rNQs[OXYQb4MNW4OMNQRQVQ[WW4XYNS_YSNT4NZXMNQRQq
VQ[Ŵ4W4MOrVOnQ[Ŵ4p[QNrWW4~�t4W4OMNQRQVQ[WW4
]QVẀW[T4RO\WcQYNẀQX_Wa4MZNZcQYNO]>44
�
�����������
�4NQ\SVoYZYQ4S]QVẀQ[Ŵ4_OVẀQXY]Z4NZ\[OOUq

NZ\[Ta4WXYÒ[W_O]4~�td4Z4YZ_wQ4S̀WYT]Ẑ4pMWRQq
cWOVOrẀQX_WQ4WXXVQRO]Z[Ŵd4MORY]QNwRZenWQ4
[QrZYW][OQ4]VŴ[WQ4~�t4[Z4UWOVOrẀQX_WQ4OU�Q_q
YTd4RV̂4\ZnWYT4OY4pVQ_YNOcZr[WY[Ta4MOVQb4W4W\VSq
Q̀[Wb4[QOUaORWcO4]T̂]WYo4MQNXMQ_YW][TQ4[ZMNZ]q
VQ[Ŵ4_O[YNOV̂4pVQ_YNOcZr[WY[Ob4OUXYZ[O]_W>4mRq
[Wc4W\4YZ_Wa4[ZMNZ]VQ[Wb4̂]V̂QYX̂4]\ZWcOX]̂\Z[q
[OQ4MNWcQ[Q[WQ4YQONQYẀQX_Wa4W4p_XMQNWcQ[YZVoq
[Ta4cQYORO]4RO\WcQYNWW>4~_XMQNWcQ[YZVo[TQ4cQq
YORT4RO\WcQYNWW4MO\]OV̂eY4W\cQN̂Yo4]QVẀW[T4
pVQ_YNẀQX_Ob4WVW4cZr[WY[Ob4XOXYZ]V̂enWa4pVQ_q
YNOcZr[WY[OrO4W\VS̀Q[Ŵd4X4MOXVQRSenWc4WXMOVoq
\O]Z[WQc4MOVS̀Q[[Ta4NQ\SVoYZYO]4]4YQONQYẀQX_Wa4
cQYORZa4RO\WcQYNWW>4tNW4pYOc4MOVS̀Q[[TQ4NQ\SVoq
YZYT4O_Z\T]ZeY4[QMOXNQRXY]Q[[OQ4]VŴ[WQ4[Z4OPQ[q
_S4OMZX[OXYW4pVQ_YNOcZr[WY[Ob4OUXYZ[O]_W4MO4NQq
\SVoYZYZc4cZYQcZYẀQX_OrO4cORQVWNO]Z[Ŵ>4
}Z_Wc4OUNZ\Ocd4XO]QNsQ[XY]O]Z[WQ4cQYOROVOq

rWW4_O[YNOV̂4pVQ_YNOcZr[WY[Ob4OUXYZ[O]_W4X4S̀Qq
YOc4RO\WcQYNẀQX_Wa4MZNZcQYNO]4MOrVOnQ[[Ob4
p[QNrWW4~�t4\Z_VèZQYX̂4]4OU�QRW[Q[WW4YQONQYWq
Q̀X_Wa4W4p_XMQNWcQ[YZVo[Ta4cQYORO]4RO\WcQYNWW>�

������������������

g>4�OVO]X_Ob4�>4�>d4�ZXWVoQ]4�>4�>d4}WYO]4�>4�>4�Qq
YORW_Z4_O[YNOV̂4pVQ_YNOcZr[WY[Ob4OUXYZ[O]_W4X4S̀QYOc4
ROMOV[WYQVo[Ta4p[QNrQYẀQX_Wa4MZNZcQYNO]4��4tOV\Sq
[O]>4ZVoc>4jkjj>4�4j>4�>4�gi��>4
j>4}WYO]4�>4�>d4�Os[W_O]4�>4�>d4�ZXWVoQ]4�>4�>d4�Oq

VO]X_Ob4�>4�>4�OcMoeYQN[OQ4cORQVWNO]Z[WQ4[ZVOwQ[q
[Ta4pVQ_YNOcZr[WY[Ta4]OV[4OY4WXYÒ[W_O]4pVQ_YNOcZrq
[WY[OrO4MOV̂4]4sWNO_Oc4RWZMZ\O[Q4̀ZXYOY4��4�QXY[>4�VY>4
rOX>4ZrNZN>4S[qYZ>4jkjj>4�4�4xjk�y>4�>4gkjigkh>4
�>4}WYO]4�>4�>d4�WrZVQ]4�>4�>d4�XYerO]4�>4�>d4|ZNXS_O]4

�>4�>4�XXVQRO]Z[WQ4SXYNObXY]Z4RV̂4\ZnWYT4OY4pVQ_YNOcZrq
[WY[Ta4W\VS̀Q[Wb4��4zONW\O[YT4OUNZ\O]Z[Ŵ>4jkg5>44
�4g�4xj�y>4� ¡¢4£DDA¢��@LK>:@HCI>FK�B@LGI�E�@A¤¥D@¦¥jkg5>ALE4
xRZYZ4OUNZnQ[Ŵ4gg>kg>jkj�y>4
§>4̈IFC@:4©>d4ªF@@C@¤IKB4̈>46@DDGCJ4ªKGL@8GC@:4E7F4

«8@HDF7BIJC@DGH4«¬A7:KF@:4ICL4 @:@IFH£4­@@L:4��4̈G7@8@Hq
DF7BIJC@DGH:>4jkjk>4®>4§g>4­>4{>4̄>4��ji��5>44
{>� K::@884°>4¡>4{4ª4±GF@8@::4D@8@H7BBKCGHIDG7C:4@¬AICq

:G7C¢4̄K¤8GH4£@I8D£4ICL4@C9GF7CB@CDI84GBA8GHIDG7C:4��4«C9Gq
F7CB@CDI84 @:@IFH£>4jkgh>4®>4g²{>4̄>4§h§i§�{>44
²>4³SUPO]Z4v>4|>d4tQNO]4�>4�>4�QYORT4RO\WcQYNWW4

pVQ_YNOcZr[WY[Ta4MOVQb4MNW4OPQ[_Q4Wa4UWOVOrẀQX_OrO4
RQbXY]Ŵ4��4�]WZ_OXcẀQX_Ẑ4W4p_OVOrẀQX_Ẑ4cQRWPW[Z>4
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«8@HDF7BIJC@DGH:4 @:@IFH£46<BA7:GKB4q46AFGCJd4̄ «́ 6q
6AFGCJ4jkg�4q4̄F7H@@LGCJ:d4 7B@>4 7B@¢4́C:DGDKD@47E4«8@Hq
DFGHI84ICL4«8@HDF7CGH:4«CJGC@@F:4́CH>d4jkg�>4̄>4g§g�ig§g{>44
�>4ºYpb[4»>4tNOuWVZ_YẀQX_WQ4cQNT4MO4X[WwQ[We4
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