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MNO�N �*hXWR*ie]ZRjkiRẀ[R*X̀*X]*\XZ̀TUVWX]*v̀U*ZXTQ[XmUT*X*[U]QUZgmX*_X[VUZeTUVWX
\UmU[pX*eV\eZR[*X*V|TU[X*\X*nXVW[RWX�

MNObN �X[*RW[R]X*VX*QRSRTUVWXl*\U]\U*v̀U*R*nPh�u���x�*VpX*WUV�R*ZXVZX[[e\X*\U*RjS̀TR
_X[TR*QR[R*WRVWXl*X*�eVe]Wa[eX*\R*{R|\U*�ZR[̂*]̀�UeWX*Y*RẀRjewRopX*TXVUŴ[eR*\X*mRjX[*_RẀ[R\Xl
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]̂�] �RZX*xNq�R*R*ZNP*OX�oPXxRTX*�vN*R*�n��U�����*QNq�R*N\NQvRTX*xNqTR*R*XvQPXZ*�P|~XZ[
|XxNPqR�NqQRSZ*Xv*q~X[*TN*oPXTvQXZ*ST�q�OXZ*RXZ*�vN*OXqZ�QvN�*X�uNQX*TX*oPNZNqQN*�XqQPRQX[*RQr*X
QrP�SqX*TRZ*NqQPN|RZ[*oXP*oPNpX*Sq\NPSXP*RX*RuvZQRTX[*NZQN*��n��Mz*RTXQRPw*RZ*oPXxST�qOSRZ*OR��xNSZ*�
PNxSZ~X*OXqQPRQvRW*�vRqQX*RX*xRWXP[*OX�oR��SWS�RqTX}X*OX�*X*�NqXP*oPNpX*oPR�ORTX*qX*�NPORTX[
PNZZRWxRTR*R*xNPSsORp~X*TRZ*OSPOvqZQ�qOSRZ*TR*XOXPP�qOSR[*QRSZ*OX�X*OvZQXZ*SqOSTNqQNZ[*\PNQNZ*N*XvQPXZ[
�N�*OX�X*xRPSRp{NZ*TN*�qTSONZ*TN*SqOST�qOSR*TN*QPS�vQXZ*Xv*PNq�qOSR*sZORW[*OXqQPS�vSp{NZ*N*XvQPXZ]

�] _̀abcb̀d*c�g��d*h*e gie¡d¢*ie_e£��e g¤*e*_i�g�i�¤*¥e*d_e�gdk¦¤*¥¤*¤£jeg¤

�]m] �Z*OXqTSp{NZ*TN*NqQPN|R[*PNON�S�NqQX*N*OPSQrPSX*TN*RONSQRp~X*TX*X�uNQX*Z~X*R�vNWRZ
oPNxSZQRZ*qX*�NP�X*TN*UN\NP�qOSR]

�] _̀abcb̀d*¤�gd§d*̈*©�c_d̀�ªdk¦¤

�]m] �*�n��U�����z*SqTSORPw*v�*|NZQXP*TN*OXqQPRQX*Xv*OX�SZZ~X[*�vN*ZNPw*PNZoXqZwxNW*oNWX
ROX�oRq�R�NqQX*N*sZORWS�Rp~X*TR*NtNOvp~X[*OXq\XP�N*«XPQRPSR*�¬*q�*���ŷ*N*�SPOvWRP*¬M�Mz���Y*q�
�[*N�S�TR*oNWX*�R�SqNQN*TR*MNOPNQRPSR*ztNOv�xR[*RZZS�*OX�X*RPQZ]*̂�*N*��*TR*�NS*q�*�]̂̂ �̂��]

�]y] n*VSZORW�OX�SZZ~X*TX*�XqQPRQX*TNxNPw*�RqQNP*oNP�RqNqQN*xS|SW�qOSR*ZX�PN*RZ*X�PS|Rp{NZ
TR*�n��U�����[*TNsqSTRZ*qXZ*TSZoXZS�xXZ*OXqQPRQvRSZ*N*OXqTSp{NZ*TX*�NP�X*TN*UN\NP�qOSR*N[
\vqTR�NqQRW�NqQN[*�vRqQX*�*SqRPPNTwxNW*X�ZNPx�qOSR*RXZ*oPSqO�oSXZ*N*oPNONSQXZ*OXqZv�ZQRqOSRTXZ*qR*�NS
q�*�]̂̂ �̂��[*OX�*ZvRZ*RWQNPRp{NZ]

�] _̀abcb̀d* ¤ d*h*¤£i�¡dklec*¥d*_¤ gidgd ge*e*¥d*_¤ gidgd¥d

�]m] _¤ gidgd ge®

�]m]m] z\NQvRP*X*oR|R�NqQX[*RQPRxrZ*TN*PN�NZZR*N*RoPNZNqQRp~X*TXZ*TXOv�NqQXZ*�vN
OX�oPXxN�*R*NqQPN|R*TX*oPXTvQX]

�]y] ¥__�̄c§c̄�c®

�]y]m] °qTSORP*X�Z�*ZNPxSTXP�NZ�*PNZoXqZwxNW�SZ�*OX�X*sZORW�SZ�*TX*�XqQPRQX±

�]y]y] �OX�oRq�RP*R*NtNOvp~X*TX*�XqQPRQX[*�NTSRqQN*ZvR*RT�SqSZQPRp~X[*XPSNqQRp~X*N
sZORWS�Rp~X[*N�*NZoNOSRW*oXP*�NSX*TRZ*ZN|vSqQNZ*Rp{NZ²

R�*\XPqNONP*QXTXZ*XZ*�NSXZ*WN|RSZ*oRPR*X*STNRW*TNZN�oNq�X*TRZ*R�xSTRTNZ*OXqQPRQRTRZ±

��*N�S�P*PNWRQ�PSX*sqRW*TN*NtNOvp~X*TX*OXqQPRQX*TN*ZvR*PNZoXqZR�SWSTRTN±

O�*qX�sORP*R*�n��U�����*�vRqQX*�*�vRW�vNP*\RQX*�vN*|NPN*X*TNZOv�oPS�NqQX*TRZ
OWwvZvWRZ*OXqQPRQvRSZ±

T�*OXqQPXWRP*R*xS|�qOSR*TXZ*OXqQPRQXZ±

N�*ROX�oRq�RP*N*OXqQPXWRP*X*NZQX�vN*TN*oPXTvQXZ[*oPSqOSoRW�NqQN*�vRqQX*�*�vRq�TRTN*N
�*�vRWSTRTN*TX*oPXTvQX*oPNxSZQX*qX*X�uNQX*TX*OXqQPRQX*RT�SqSZQPR�xX±

\�*NqOR�Sq�RP*�*�XXPTNqRp~X*TN*ztNOvp~X*nPpR�NqQwPSR*N*VSqRqONSPR*}*�znV���n�*R�Z�
qXQR�Z�*sZORW�Z�[*\RQvPR�Z�[*XPTN��Z�*TN*ZNPxSpX�Z�*TNxSTR�NqQN*RQNZQRTRZ[*ORZX*NZQNuR�*NZQPSQR�NqQN*N�
OXq\XP�STRTN*OX�*XZ*TNZOPS�xXZ*OXqQPRQvRSZ±
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NO*PQRSTPUVPW*X*XSYZW*[PWXQXW*\]QUYQR*̂R_WX*R*Q̀STWYSXUaR*TXbP*XSTWX̂P*cP̂

R_WYNPdeX̂*P̂^̀SYcP̂f

ghih jklmnomopoq

ghihrh s_̂XWtPW*WYNRWR̂PSXUaX*P̂*URWSP̂*a]QUYQP̂*XS*tYNRWu*P̂*X̂TXQYvQPdeX̂*X*cXSPŶ

cRQ̀SXUaR̂*wRWUXQYcR̂*TXbR*xsy\z{\{y\|f

ghih}h zX̂TRÛP_YbY~PW�̂X*TRW*aRcP̂*P̂*cX̂TX̂P̂*cXQRWWXUaX̂*cP*TWRc̀d�Ru*wRWUXQYSXUaR*X

XUaWXNP*cR*SXcYQPSXUaRu*YUQb̀̂YtX*P�̀XbP̂*cX*XS_PbPNXÛ*X*XtXUàPŶ*TXWcP̂*X�R̀*cPUR̂*X*cX*�XǸWRf

ghihih �PUaXWu*c̀WPUaX*P*X�XQ̀d�R*cR*xRUaWPaRu*XS*QRSTPZ_YbYcPcX*QRS*P̂*R_WYNPdeX̂

P̂^̀SYcP̂u*aRcP̂*P̂*QRUcYdeX̂*cX*VP_YbYaPd�R*X*�̀PbYvQPd�R*X�YNYcP̂*UP̂*�ŶTXÛP̂*cX*�YQYaPd�Rf

ghih�h zX̂TRÛP_YbY~PW�̂X*TXbR*WXQRbVYSXUaR*cR̂*aWY_̀aR̂*�̀X*tXUVPS*YUQYcYW*̂R_WX*R

SXcYQPSXUaR*wRWUXQYcRu*WX̂XWtPUcR*�*xsy\z{\{y\|*R*cYWXYaR*cX*cXc̀~YW*cR̂*tPbRWX̂*P*̂XWXS*TPNR̂*�

xsy\z{\{�{u*P̂*�̀PUZP̂*QRWWX̂TRUcXUaX̂*PR̂*aWY_̀aR̂*XtXUàPbSXUaX*U�R*WXQRbVYcR̂f

ghih�h zX̂TRUcXW*YUaXNWPbSXUaX*TRW*TXWcP̂*X*cPUR̂*�̀X*tYXW*P*QP̀ P̂W*�*xsy\z{\{y\|*R̀*P

aXWQXYWR̂*XS*WP~�R*cX*Pd�R*R̀*RSŶ̂�R*cRbR̂P*R̀*Q̀bTR̂Pu*̂̀P*R̀*cR̂*̂X̀ *̂TWRTR̂aR̂u*YUcXTXUcXUaX*cX

R̀aWP̂*QRSYUPdeX̂*QRUaWPàPŶ*R̀*bXNPŶ*P*�̀X*X̂ZtXW*̂̀�XYaRf

ghih�h zX̂TRÛP_YbY~PW�̂X*TXbR̂*�Ù *̂WX̂ b̀aPUaX̂*cX*�̀PŶ�̀XW*PdeX̂u*cXSPUcP̂u*Q̀ âR̂*X

cX̂TX̂P̂*cXQRWWXUaX̂*cX*cPUR̂u*RQRWWYcR̂*TRW*Q̀bTP*̂ P̀*R̀*cX*�̀Pb�̀XW*cX*̂X̀ *̂XSTWXNPcR̂*R̀

TWXTR̂aR̂u*R_WYNPUcR�̂Xu*R̀aWR̂ ŶSu*TRW*�̀PŶ�̀XW*WX̂TRÛP_YbYcPcX̂*cXQRWWXUaX̂*cX*PdeX̂*�̀cYQYPŶ

SRtYcP̂*TRW*aXWQXYWR̂u*�̀X*bVX*tXUVPS*P*̂XW*X�YNYcP̂*TRW*wRWdP*cP*bXYu*bYNPcP̂*PR*Q̀STWYSXUaR*cX̂aX

QRUaWPaRf

ghih�h [WX̂aPWu*X̂QbPWXQYSXUaR̂*P*xsy\z{\{y\|*̂R_WX*XtXUàPŶ*PaR̂*R̀*wPaR̂*URZQYPcR̂*�̀X*P

XUtRbtPSu*�̀PUcR*̂RbYQYaPcR̂f

ghih�h s*TXW�RcR*cR*TWP~R*cX*tPbYcPcX*cR*SXcYQPSXUaR*cXtXW�*PaXUcXW*�̂*X̂TXQYvQPdeX̂*cX

WXNŶaWR*cR*SXcYQPSXUaR*UP*{y���{*�*zX̂Rb̀d�R*z|*U�h*�ru*cX*}g����}���f

ghihgh |UaWXNPW*R*SXcYQPSXUaR*QRS*TWP~R*cX*tPbYcPcX*QRUwRWSX*R*̂X̀*WXNŶaWR*TXWPUaX*P*{y���{u

X̂UcR*�̀Xu*XUaWX*P*cPaP*cX*wP_WYQPd�R*X*P*cPaP*cP*XUaWXNP*cR*�̂O*SXcYQPSXUaR*�̂O**UR*bRQPb*X̂aP_XbXQYcR

UR*YaXS*�*cR*\XWSR*cX*zXwXW�UQYPu*U�R*cXtXW�*aXW*aWPÛQRWWYcR*SPŶ*cX*i��*�aWYUaP*TRW*QXUaRO*cR*̂X̀

TWP~R*cX*tPbYcPcXh

ghihr�h yP*VYT�aX̂X*cR*U�R*Q̀STWYSXUaR*cR̂*bYSYaX̂*cR*̂ _̀YaXS*PQYSP*TWXQRUY~PcR̂*R

�XTPWaPSXUaR*cX*{̂ Ŷ̂a�UQYP*�PWSPQ�̀ZQP*X*�Û S̀R̂*|̂aWPa]NYQR̂*cXtXW�*̂XW*QRÛ b̀aPcRu*TW]tYP*X

RvQYPbSXUaXu*TPWP*SPUYwX̂aPd�R*a]QUYQP*PQXWQP*cP*tYP_YbYcPcX*R̀*U�R*cR*WXQX_YSXUaR*cR*SXcYQPSXUaRf

ghihrrh s*aWPÛTRWaX*cR̂*SXcYQPSXUaR̂*cXtXW�*̂XW*wXYaR*TRW*aWPÛTRWaPcRWP*�̀X*cXaXUVP

P̀aRWY~Pd�R*cX*ẁUQYRUPSXUaR*XSYZcP*TXbP*{y���{*X*cXtXW�*R_XcXQXW*P*QWYa]WYR̂*cX*SRcR*P*U�R*PwXaPW*P

YcXUZcPcXu*�̀PbYcPcXu*YUaXNWYcPcX*Xu*�̀PUcR*wRW*R*QP̂Ru*X̂aXWYbYcPcX*cR̂*SX̂SR̂h

ghihr}h |S*̂X*aWPaPUcR*cX*TWRc̀aR̂*aXWSRb�_XŶu*R̂*SX̂SR̂*cXtXW�R*̂XW*PQRUcYQYRUPcR̂*XS

QPY�P̂*a]WSYQP̂*�ŶRTRW*R̀*X�̀YtPbXUaXO*Xu*UR*QP̂R*cX*SXcYQPSXUaR̂*wRaR̂ X̂Û�tXŶu*X̂aX̂*cXtXW�R*̂XW

PQRUcYQYRUPcR̂*XS*QPY�P̂*�̀X*XtYaXS*P*XUaWPcP*cX*b̀SYUR̂YcPcXf

ghihrih {TWX̂XUaPW*�̀PŶ�̀XW*PàPbY~PdeX̂*�̀X*tXUVPS*P*RQRWWXW*UR*xXWZvQPcR*cX*�RP̂*[W�ZQP̂

cX*�P_WYQPd�R*cX*�XcYQPSXUaR̂*R̀*UP*�XQbPWPd�R*cX*P̀aRWYcPcX*̂PUYa�WYPu*QRSTXaXUaX*UR*TP�̂*RUcX*̂XW�

wP_WYQPcR*R*TWRc̀aRu*PaX̂aPUcR*�̀X*R*wRWUXQXcRW*Q̀STWX*P̂*�RP̂*[W�ZQP̂*cX*�P_WYQPd�R*cX*�XcYQPSXUaR

���[��[�Ou*̂XUcR*QXWaR*�̀X*R*SXcYQPSXUaR*XUaWXǸX*�*{cSYUŶaWPd�R*cXtX*aXW*̂YcR*TWRc̀~YcR

R_WYNPaRWYPSXUaXu*QRSR*QRUcYd�R*cX*PQXYaPd�Ru*cXUaWR*cR*TXW�RcR*cX*tPbYcPcX*cR*QXWZvQPcR*R̀

cXQbPWPd�R*�R̀*̂̀_̂X�̀XUaX̂*PàPbY~PdeX̂Of

ghihr�h �PQ̀baPW*PR*�YUŶa]WYR*cP*�P�cX*PSTbR*PQX̂ R̂*�̂*YÛaPbPdeX̂*cP*XSTWX̂Pu*XS*VRW�WYR

QRSXWQYPb*R̀*R̀aWR*cXvUYcR*cX*QRS̀ S*PQRWcRu*TPWP*vÛ*cX*tXWYvQPd�R*�̀PUaR*P*wP_WYQPd�R*PR

PWSP~XUPSXUaR*X*PR*QRUaWRbX*cX*�̀PbYcPcX*cR*SXcYQPSXUaRu*R_�XaR*cP*TWX̂XUaX*P�̀ŶYd�Ru*P*�̀Pb�̀XW

aXSTRf
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MNONPQN RSTUVUWXYT*Z*[U\]̂Y[UWXZ*̂Z[*Y*U[_ỲYaU[*U[*SUTbU]XZ*UVXY\Zc*WYV*̂ZW\]deUV*\U
XU[SUTYXfTY*Ug]a]\YV*WZ*ThXf̀Zc*VUW\Z*ifU*XZ\ZV*ZV*\Y\ZV*jThXf̀Z*U*_f̀Yk*\UlU[*UVXYT*U[*̀mWafY
SZTXfafUVYN*nUlUToZc*Y]W\Yc*UVXYT*VUSYTY\ZV*SZT*̀ZXUV*U*STYpZV*\U*lỲ]\Y\Uc*̂Z[*VUfV*TUVSÛqlZV
ifYWqXYqlZV*][STUVVZV*WY*WZXY*rV̂Ỳs

MNONPtN uV*[U\]̂Y[UWXZV*\UlUToZ*̂ZWXUT*U[*VfYV*U[_ỲYaUWV*ST][vT]YV*jbTYV̂ZVwY[SZ̀YVc
bTYV̂ZVc*_̀]VXUTUV*Zf*VXT]SV*U*Y[SZ̀YVkx*Wy[UTZ*\U*̀ZXUc*\YXY*\U*lỲ]\Y\Uc*WZ[U*̂Z[UT̂]Ỳc*\UWZ[]WYdoZ
aUWzT]̂Y*\Y*Vf_VX{Ŵ]Y*YqlY*U*TUVSÛqlY*̂ZŴUWXTYdoZ*SZT*fW]\Y\U*SZVZ̀ha]̂Yc*̂ZWbZT[U*\UXUT[]WY*Y
|n}*W~*�P*\U*���P�����M*U*Y*|n}*W~*�P*\U*����O���P�*jl]a�Ŵ]Y*TUVXY_ÙÛ]\Y*SÙY*|n}*W~*Q�*\U
�M�P����P�ks

MNONP�N uV*ThXf̀ZV*\UlUToZ*UVXYT*\U*ŶZT\Z*̂Z[*Z*�YWfỲ*\U*�\UWq\Y\U*�]VfỲ*SYTY*�[_ỲYaUWV
\Z*�]W]VXzT]Z*\Y*�Yy\U*j�ZTXYT]Y*�����*W~N*���c*\U*�P��������kc*̂ZWbZT[U*\UXUT[]WY*Y*|n}*W~*�P*\U
����O���P�*jl]a�Ŵ]Y*TUVXY_ÙÛ]\Y*SÙY*|n}*W~*Q�*\U*�M�P����P�kN*RV*_f̀YV*\UlUToZ*YXUW\UT*�V
TÛZ[UW\YdeUV*\Y*|UVZ̀fdoZ*�*|n}*W~N*��c*\U*��*\U*VUXU[_TZ*\U*���M*�*R����Rs

MNONP�N RXUW\UTc*U[*ifỲifUT*XU[SZc*YV*VZ̀]̂]XYdeUV*SYTY*bZTWÛ][UWXZ*\U*Y[ZVXTYVc*bZT[f̀Y\YV
SÙZ*�]W]VXzT]Z*\Y*�Yy\Uc*SYTY*YWv̀]VU*\Y*ifỲ]\Y\U*\Z*[U\]̂Y[UWXZs

MNONPMN �Ŵf̀]T*WY*WZXY*rV̂Ỳ*\U*lUW\Yx*ZV*Wy[UTZV*\ZV*̀ZXUVc*YV*ifYWq\Y\UV*SZT*̀ZXUc*VfYV
bY_T]̂YdeUVc*lỲ]\Y\UVc*Wy[UTZV*\U*U[SUW�Zc*Ỳz[*\Z*WZ[U*U*UW\UTUdZ*\Z*̀ẐỲ*\U*UWXTUaYs

MNON��N u*[U\]̂Y[UWXZ*\UlU*VUT*\Ul]\Y[UWXU*TUa]VXTY\Z*WY*R����RN

MNON�PN |UVSU]XYT*ZV*STUdZV*[vg][ZV*UVXY_ÙÛ]\ZV*WYV*WZT[YV*\U*TUa�Ŵ]Y*\U*̂ZWXTYXYdeUV
Sy_̀]̂YV*bU\UTY]Vs

MNON�PNPN u*\UV̂f[ST][UWXZ*\YV*TUaTYV*VfSTY[UŴ]ZWY\YV*SZ\U*UWVU�YT*Y*rV̂Ỳ]pYdoZ*\Z*�T]_fWỲ
\U*}ZWXYV*\Y*�W]oZ*Uc*YShV*Z*\Ul]\Z*STẐUVVZ*̀UaỲc*aUTYT*YV*VUaf]WXUV*̂ZWVUif�Ŵ]YVx*YVV]WYXfTY*\U
STYpZ*SYTY*Y*Y\ZdoZ*\YV*[U\]\YV*WÛUVVvT]YV*YZ*UgYXZ*̂f[ST][UWXZ*\Y*̀U]c*WZV*XUT[ZV*\Z*YTXN*�Pc*]Ŵ]VZ
��c*\Y*}ZWVqXf]doZs*Zf*̂ZW\UWYdoZ*\ZV*YaUWXUV*Sy_̀]̂ZV*TUVSZWVvlU]V*U*\Y*U[STUVY*̂ZWXTYXY\Y*YZ
SYaY[UWXZ*\ZV*STU�fmpZV*YZ*UTvT]Zc*̂YVZ*lUT]r̂Y\Y*Y*ẐZTT�Ŵ]Y*\U*VfSUTbYXfTY[UWXZ*SZT*VZ_TUSTUdZ*WY
UgÛfdoZ*\Z*̂ZWXTYXZN

P�N ��������*������*�*��� ¡¢�*�������£¤�£�¥��

P�NPN �Z*̂YVZ*\U*�WUgÛfdoZ*XZXỲ*Zf*SYT̂]Ỳ*\YV*Z_T]aYdeUV*YVVf[]\YV*̂Z[*Z*�]W]VXzT]Z*\Y
�Yy\U*UgSTUVVYV*WZ*STUVUWXU*}ZWXTYXZc*TUVVỲlY\ZV*ZV*̂YVZV*bZTXf]XZV*U�Zf*\U*bZTdY*[Y]ZTc*\Ul]\Y[UWXU
]WbZT[Y\ZVc*�fVqr̂Y\ZV*U*ŶU]XZVc*r̂YTv*Y*}u��|R�RnRc*aYTYWq\Y*Y*STzl]Y*\UbUVYc*Vf�U]XY*�V*VYWdeUV
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ŶVZ*\U*]WUgÛfdoZ*̂ZWXTYXfỲx
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]RVU\̂R*U*]Vk]V[U*U_̂YV[ZUZR*f_R*U]T[SY_*U*]R\UT[ZUZRl*f_R*bRVm*SY\SRZ[ZU*bR̀ ]VR*f_R*Y*SY\̂VÛUZY
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