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RGS�T8U(VWYX8Z [�V\VU([�S�]�WY^_(Z ^\`aZ$b�c�S�T VdZ [�e�Z fa^WYVd`aS�g�WY^U(U(c�U(U(S\T ^d`afaWYZ U(U(c�WY^de�Z$e�^U(Z
WY^fafaS�T U(ZDe�Z:g�WYZ X8^hX8^[�Sie�^Z:WYZ faVWYfa^U(S�WYZ:`ac�T:fa^X8g�SJj+kYT:WY^fafaS�[�U(SiVU([�S�]�WY^_(Z faS�l
faS�`YmDfaS�[�faVg�Z U(S�l:no^U(U(WY^b�VWY`a^U(Spe�^oe�c�VoT Z [�V^X8V[�U(ZJg�WYZ [�faZ g�^T Z(qJZ TGWY^fafaS�[�U(SoVrT ^
e�V`afaWYZ s>Z S�[�Vte�VZh_(V[�S�X8V[�Z(jPu+V]�T Zhc�T U(Z X8Zh^[�[�ZhT ^tWYZ faVWYfa^v`aZPnvS�WYZ V[�U(^U(^
`aS�g�WY^U(U(c�U(U(Sv^Zp`aZ ]�[�Z _(Z fa^U(ZpVw^TpfaS�[�U(V`aU(SvZ [�U(VWYg�VWY`aS�[�^T VxZ [vfac�Zoy�c�V`aU(Zo`aZ
_(S�WYX8^[�S�l:X8VU(U(V[�e�SpZ [PVb�Z e�V[�s>^oZ TGz�Z `aS�]�[�Soe�ZG`ag�S�`aU(^WYVrfaS�[pX8^]�]�Z S�WYVrWYZ ]�S�WYV
T { ^U(U(V[�s>Z S�[�V$`ac�T�WYZ faVWYfa^U(S�WYV$S�T U(WYV$fa|�V$^T T ^$WYZ faVWYfa^$`aU(V`a`a^Gj

} WY^U(U ^_(_(VWYX8^~fa|�V~[�VT T ^~`afaWYZ U(U(c�WY^~VU([�S�]�WY^_(Z fa^~Z T\WY^fafaS�[�U(S~g�VWY`aS�[�^T V
`aS�g�WY^b�b�Z b�V�^fafa^[�U(S�^T T ^�e�V`afaWYZ s>Z S�[�V�S�]�]�VU(U(Z b�^[�U(V�g�VWYfa|���X8Ve�Z ^�T ^
faS�[�U(WY^e�e�Z s>Z S�[�VloZ [�U(VWY[�^\^T T ^\e�Z `afaZ g�T Z [�^loU(WY^\^c�U(S�WYZ U(�\g�VWY`aS�[�^T VdVd^c�U(S�WYZ U(�
`afaZ V[�U(Z _(Z fa^l�faS�[�U(WY^e�e�Z s>Z S�[�VAfa|�VA`aZ1nA^fac�Z U(^8faS�[rT { ^b�b�V[�U(SAe�VT�T ^b�S�WYSAe�Z�fa^X8g�S
faS�X8Vx[�S�WYX8^xX8VU(S�e�S�T S�]�Z fa^Gjr��ZoVb�Z [�faVlhZ [vU(^ToX8S�e�S�lhT �	Z X8g�S�WYU(^[�s>^xVxT ^
[�VfaV`a`aZ U(��e�Z�`aZ `aU(VX8Z�e�Z�Z [�e�^]�Z [�V�fa|�V�Z [�U(V]�WYZ [�S�]�T Z�VT VX8V[�U(Z�e�VT�WY^fafaS�[�U(S
g�VWY`aS�[�^T V$^$y�c�VT T Z�e�Z�U(Z g�S8Z [�_(S�WYX8^U(Z b�S8e�VT T ^$WYZ faVWYfa^$`aU(V`a`a^Gj

�+^WY_(Z [���VT |�^AX8V`a`aSrZ [oWYZ T Z Vb�SrT { Z X8g�S�WYU(^[�s>^Ae�Z1`ag�S�`aU(^WYVAT { ^U(U(V[�s>Z S�[�VA`acoy�c�VT T V
`aU(WY^U(V]�Z Vpfa|�Vpg�VWYX8VU(U(S�[�SP^ZJX8VX8z�WYZJe�ZJc�[�^o`aS�faZ VU(�oe�ZJe�^WYVo`aV[�`aSp^T T VoT S�WYS
Z [�U(VWY^s>Z S�[�Z�y�c�S�U(Z e�Z ^[�VlJ`ag�S�`aU(^[�e�S�lJfaS�`Ym(lJZ T�g�Z ^[�SAe�Z�`aU(c�e�Z�`ac�Z�`aZ ]�[�Z _(Z fa^U(Z�fa|�V$T V
g�VWY`aS�[�V�`aU(V`a`aV�b�Zd^U(U(WYZ z�c�Z `afaS�[�SJj��+c�WY^[�U(V�c�[�^�WYZ faVWYfa^�e�Z�fa^X8g�S�l�Z T
WYZ faVWYfa^U(S�WYVlDZ [hg�WYZ X8Z `al:WYV[�e�VoZ TJfaS�[�U(V`aU(Spg�WYV]�[�Spe�ZJ`aZ ]�[�Z _(Z fa^U(ZJVo`aV[�`aZJfa|�VoT ^
WYZ faVWYfa^$[�VT T ^$`ac�^$^U(U(c�^s>Z S�[�V$faS�[�b�S�]�T Z ^Gj

� VpRGS�X8g�U(V Z [�b�Z U(^p^pfaS�[�`aZ e�VWY^WYVp]�T Z�`aU(V`a`aZ�X8VU(S�e�Z lDT Vpg�WYS�faVe�c�WYVoVoZJWYZ `ac�T U(^U(Z
e�VT T { Z [�e�^]�Z [�V�`afaZ V[�U(Z _(Z fa^\faS�X8V\`ag�VfaZ _(Z faZ8g�WYS�e�S�U(U(Z8fac�T U(c�WY^T Z(j$RGZ8U(WYS�b�Z ^X8S�e�Z
_(WYS�[�U(Vo^epc�[Py�c�^e�WYSpfa|�Vob�Ve�VoZ TJWYZ faVWYfa^U(S�WYVo[�S�[p`aS�T SofaS�Z [�b�S�T U(So[�VZGWYZ `ac�T U(^U(Z
fa|�V�T ^�WYZ faVWYfa^�Vb�Z [�faVWY�lpX8^�n\V]�T Z8`aU(V`a`aS�faS�`aU(WYc�U(U(S�WYV\e�Z8g�^WYU(V\e�Z8y�c�VZ
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`aZ ]�[�Z _(Z fa^U(Z:Vhe�Z:y�c�VT T ^hfac�T U(c�WY^Gj+kY[�e�^]�^WYVhT VPfaS�[�S�`afaV[�s>VPe�Z+c�[�^P`aS�faZ VU(�l�g�VW
� VWY]�VW�� � c�fa��X8^[�[ l+b�c�S�TGe�Z WYVrZ [�e�^]�^WYVrZG`aZ `aU(VX8ZGfaS�[pfac�ZGT VrWYV^T U(�Ab�V[�]�S�[�S
faS�`aU(WYc�Z U(VAZ `aU(^[�U(VAg�VWDZ `aU(^[�U(VA[�VT T { Z [�U(VWY^s>Z S�[�VAVAT ^AWYVT ^s>Z S�[�V8fa|�V8`aZ�Z [�`aU(^c�WY^8Z [
c�[�faS�[�U(V`aU(S e�Z�WYZ faVWYfa^�n�c�[�^ WYVT ^s>Z S�[�V e�VT�U(c�U(U(S�g�^WYU(Z faS�T ^WYVGj � { VU([�S�]�WY^_(Z ^
g�WYS�e�c�faVoU(V`aU(ZJfa|�Vo[�S�[P`aS�[�SpU(WY^e�c�s>Z S�[�ZJe�ZJ_(V[�S�X8V[�ZJfa|�Vr^b�b�V[�]�S�[�SoZ [p^T U(WYV
T Z [�]�c�Vofac�T U(c�WY^T Z l:X8^rWY^g�g�WYV`aV[�U(^rc�[pX8S�e�Sog�WYS�b�b�Z `aS�WYZ SoVrc�[�Z faSoe�ZGV[�U(WY^WYVrZ [
WYVT ^s>Z S�[�V faS�[dT { V`aU(WY^[�VZ U(� e�Z�^T U(WYV fac�T U(c�WYV V�`aS�faZ VU(�Gj��Dc�V`aU(S _(^�e�VT�U(V`aU(S
VU([�S�]�WY^_(Z faSh[�S�[ic�[�^PU(WY^e�c�s>Z S�[�Vl�X8^Pc�[�{ S�g�VWY^PfaS�[ic�[�^Pg�WYS�g�WYZ ^P^c�U(S�[�S�X8Z ^
`aU(S�WYZ fa^ V c�[�^ g�WYS�g�WYZ ^ Z [�U(VWYg�WYVU(^s>Z S�[�VGj � { VU([�S�]�WY^_(S `aZ�U(WYS�b�^ ^ e�S�b�VW
^_(_(WYS�[�U(^WYV�c�[�g�^WY^e�S�`a`aS [�S�[�Z [�e�Z _(_(VWYV[�U(VGq�e�^�c�[�^�g�^WYU(V�e�Vb�V faVWYfa^WYV e�Z
WYV[�e�VWYVp_(^X8Z T Z ^WYVpfaZ �pfa|�VonoV`aU(WY^[�VS�l:e�^T T { ^T U(WY^oe�Vb�VoT ^`afaZ ^WYVoT { V`aU(WY^[�VZ U(�o^T
_(V[�S�X8V[�S8`aU(V`a`aSJj � { VU([�S�]�WY^_(S�lGy�c�Z [�e�Z lGfaS�X8z�Z [�^$T V$g�WYV`aV[�U(^s>Z S�[�Zg�VW�X8VU(U(VWYV
Z [oVb�Z e�V[�s>^8T { V`aU(WY^[�VZ U(�8faS�[rT V8g�WYS�g�WYZ V8Z [�U(VWYg�WYVU(^s>Z S�[�Z�fa|�VlJZ [�b�VfaVlJe�^[�[�SAc�[
`aV[�`aS8e�Z�_(^X8Z T Z ^WYZ U(�Gj

� T fac�[�Z�`aU(c�e�Z
	 RGWY^g�^[�s>^[�S �0lAX8VU(U(S�[�Sd^�faS�[�_(WYS�[�U(S�e�Z b�VWY`aZ�U(V`aU(Z�VU([�S�]�WY^_(Z faZ
	0RG^U(T Z [�l+b�S�[p�+S�VU(|�Vl+�+VVWYU(s���g�VW�e�VT Z [�V^WYVrZGe�Z b�VWY`aZ1`aU(Z T Z1faS�[ofac�Z1]�T Z1^c�U(S�WYZ1faZ
|�^[�[�SvU(WY^`aX8V`a`aSv`aZ ^wT VwZ [�_(S�WYX8^s>Z S�[�ZpWYZ ]�c�^WYe�Sv^T T Vwfac�T U(c�WYVwfa|�VwZpT S�WYS
WYV`aS�faS�[�U(Z�Z [�U(VWYg�WYVU(^U(Z b�Z(j�u+VT T V�WYZ faVWYfa|�V�Z [\fac�Z�Z T�[�c�X8VWYS�e�VZ�WYZ faVWYfa^U(S�WYZ�n
`ac�g�VWYZ S�WYVp^ePc�[�SPfaZ�U(WYS�b�Z ^X8SP^pe�S�b�VW�WYZ [�c�[�faZ ^WYVp^]�T Z�^`ag�VU(U(ZJg�WYS�g�WYZ ^X8V[�U(V
[�^WYWY^U(Z b�Z$g�VWPfaVWYfa^WYVde�Z$c�[�Z _(S�WYX8^WYVdZ$e�^U(Z�e�VT T Sd`aU(V`a`aSdU(Z g�SJj�kpWYV`aS�faS�[�U(Z
g�VWY`aS�[�^T Z�b�V[�]�S�[�S8g�VWY`aZ�V$Z�WYZ `ac�T U(^U(Z`aS�[�S$faS�X8g�T VU(^X8V[�U(V�g�WYZ b�Ze�ZV`ag�WYV`a`aZ S�[�Z
VAWY^fafaS�[�U(Z1g�VWY`aS�[�^T Z(j�kY[oU(^T1fa^`aS�l�`aZ1Vb�Z e�V[�s>Z ^AT ^A[�VfaV`a`aZ U(�Ae�Z1c�[�Sr`aU(WYc�X8V[�U(S
fa|�VwWYZ V`afa^w^wWY^fafaS�]�T Z VWYVwc�]�c�^T X8V[�U(Vwy�c�V]�T Zo^`ag�VU(U(Zog�Z v]�V[�c�Z [�^X8V[�U(V
y�c�^T Z U(^U(Z b�Z(j:k8e�Z ^WYZDVU([�S�]�WY^_(Z faZ:_(S�WY[�Z WYVz�z�VWYSiZ [ y�c�V`aU(Sifa^`aS�l�c�[�Si`aU(WYc�X8V[�U(S
fa|�Vh^z�S�T Z WYVz�z�VPy�c�V`aU(ShU(Z g�She�Z+WYZ [�c�[�faZ ^P^P_(^b�S�WYVPe�Z+c�[�{ ^[�^T Z `aZ+faS�X8g�T VU(^Pe�VT
_(V[�S�X8V[�S S e�VT T ^~fac�T U(c�WY^~S�`a`aVWYb�^U(^Gj � S `aU(V`a`aS `ag�^s>Z S faS�[�faVU(U(c�^T V
e�VT T { VU([�S�]�WY^_(Z ^8b�VWYWYVz�z�V8X8V[�SA`aV8[�S�[r`aZ�U(V[�V`a`aV$Z [AfaS�[�`aZ e�VWY^s>Z S�[�V$Z T�b�Z `a`ac�U(S
`aS�]�]�VU(U(Z b�S e�VThWYZ faVWYfa^U(S�WYVGj �VU(U(VWYX8^[ g�S�[�VvT { ^fafaV[�U(St`ac�T T ^vg�WYS�`ag�VU(U(Z b�^
S�T Z `aU(Z fa^l�faZ S�n T ^ib�Z `aZ S�[�VifaS�X8g�WYV[�`aZ b�^iViZ [�U(VWYe�Z g�V[�e�V[�U(Vie�VZDe�Z b�VWY`aZD^`ag�VU(U(Z
e�VT T ^\b�Z U(^\e�Z8c�[ ]�WYc�g�g�S�`aS�faZ ^T VlofaS�X8V\c�[�S�e�VZ8fa^g�Z `a^T e�Z$e�VT T { VU([�S�]�WY^_(Z ^
`aU(V`a`a^Gj+��S�T SiV`aU(V[�e�V[�e�SiVhy�c�Z [�e�Z:Z [�]�T S�z�^[�e�SiZ+WYV`aS�faS�[�U(Z+e�VT+WYZ faVWYfa^U(S�WYVPn
g�S�`a`aZ z�Z T VhS�U(U(V[�VWYVhc�[�^he�V`afaWYZ s>Z S�[�VhV`a^c�`aU(Z b�^Pe�Z+c�[ie�VU(VWYX8Z [�^U(Sh_(V[�S�X8V[�S
fac�T U(c�WY^T VGj
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� Voz�^`aZJX8VU(S�e�S�T S�]�Z fa|�Vo`acPfac�ZJ`aZJfaS�`aU(Z U(c�Z `afaS�[�SoZGe�Z ^WYZGVU([�S�]�WY^_(Z faZG`aS�[�Soy�c�VT T Z
V`ag�T Z faZ U(^U(Z+e�^T T ^ �+S�c�[�e�Ve��+|�VS�W�� fa|�VPnP`aU(^U(^Pe�V_(Z [�Z U(^Pe�^ ��U(WY^c�`a` �dRGS�WYz�Z [
faS�X8V8c�[�^8X8VU(S�e�S�T S�]�Z ^8]�V[�VWY^T V8e�Z�U(Z g�SAy�c�^T Z U(^U(Z b�SAfaS�[rT S8`afaS�g�S8e�Z�]�V[�VWY^WYV
c�[�^vU(VS�WYZ ^ve�^T T VvS�`a`aVWYb�^s>Z S�[�ZPVve�^Zpe�^U(ZpWY^fafaS�T U(Z(j � ^wU(VS�WYZ ^w`aZpVb�S�T b�V
faS�[�U(VX8g�S�WY^[�V^X8V[�U(V ^T T ^ WYZ faVWYfa^�U(WY^X8Z U(V�c�[�^�faS�`aU(^[�U(V�^[�^T Z `aZte�Z
faS�X8g�^WY^s>Z S�[�VGj+kYT+T ^b�S�WYShfaS�[iT ^P�+WYS�c�[�e�Ve��+|�VS�W��pg�VWYX8VU(U(VPe�Z+]�V[�VWY^WYVl�^
g�^WYU(Z WYV e�^ faS�[�faVU(U(Zie�Zig�WYZ X8S T Z b�VT T S 	0y�c�VT T Zi]�V[�VWY^U(Zie�Z WYVU(U(^X8V[�U(V `ac�T
X8^U(VWYZ ^T V�WY^fafaS�T U(S �0lpfaS�[�faVU(U(ZAe�ZA`aVfaS�[�e�S�T Z b�VT T S�lofaZ S�n\Z [�U(VWYg�WYVU(^s>Z S�[�Z8e�Z
Z [�U(VWYg�WYVU(^s>Z S�[�Z(j �Dc�V`aU(Zrc�T U(Z X8Z lpe�S�b�WYVz�z�VWYS V`a`aVWYV�faS�[�faVU(U(ZAfaS�X8g�WYV[�e�V[�U(Z
c�[�{ ^WYV^ g�Z  V`aU(V`a^ e�Z�`aZ ]�[�Z _(Z fa^s>Z S�[�Vl�WYZ g�WYS�e�c�faV[�e�S�V g�^T V`a^[�e�S ZDT Z b�VT T ZDe�Z
WYZ _(T V`a`aZ b�Z U(�hZ [�`aZ U(Z:[�VT T { Z [�U(VWYg�WYVU(^s>Z S�[�VGj��ig�S�`a`aZ z�Z T VP`aU(WYc�U(U(c�WY^WYVPZ+WYV`aS�faS�[�U(Z+e�VZ
WYZ faVWYfa^U(S�WYZ�`aVfaS�[�e�S8c�[�^$]�VWY^WYfa|�Z ^$e�Z�fa^U(V]�S�WYZ V
	pfaS�[�faVU(U(Z�e�Z`aVfaS�[�e�S$T Z b�VT T S
	
g�VW:faS�`aU(WYc�Z WYV8c�[r^T z�VWYSAfa|�V$WY^fafaS�T ]�^$U(c�U(U(Z�Z�`aZ ]�[�Z _(Z fa^U(Z�fa|�V$VX8VWY]�S�[�S8e�c�WY^[�U(V
T ^$WYZ faVWYfa^Gjk+e�Z ^WYZ�VU([�S�]�WY^_(Z faZ�WY^g�g�WYV`aV[�U(VWYVz�z�VWYS8e�VZ`aZ `aU(VX8ZV�e�VT T V�`aU(WY^U(V]�Z V
`aVX8Z �Y`aU(WYc�U(U(c�WY^U(ZPfaS�[ ZPy�c�^T ZPWY^fafaS�]�T Z VWYVvU(c�U(U(SvZ TpX8^U(VWYZ ^T Vwe�ZpU(Z g�Sv[�S�[
Z [�_(S�WYX8^U(Z b�SJj � T1U(^fafac�Z [�Sre�VT T { VU([�S�]�WY^_(Sr`aZ1^_(_(Z ^[�fa^Ac�[�Sr`afaWYZ U(U(Srg�Z oV`a^c�`aU(Z b�S�l
Z TGe�Z ^WYZ SJj��[�^Ab�S�T U(^AWY^fafaS�T U(Z l�Z1e�Z ^WYZ1b�V[�]�S�[�Sr^[�^T Z s>s>^U(Z1Z [�`aZ VX8VA^T T VAZ [�U(VWYb�Z `aU(V
S\^Z$y�c�V`aU(Z S�[�^WYZ$e�VT T ^dWYZ faVWYfa^�faS�`aU(Z U(c�V[�e�S�lAZ [�`aZ VX8VlAc�[\X8^U(VWYZ ^T V�c�[�Z faSJj
� { ^[�^T Z `aZ$e�Z$y�c�V`aU(S\X8^U(VWYZ ^T V�g�S�WYU(^lA`aV]�c�V[�e�SdT ^��+WYS�c�[�e�Ve��+|�VS�W���lA^T T ^
faS�`aU(WYc�s>Z S�[�V8e�Z�c�[�^8U(VS�WYZ ^8WYZ `ag�VU(U(SA^T�_(V[�S�X8V[�S8S�`a`aVWYb�^U(SJj �Dc�V`aU(S8S�z�z�Z VU(U(Z b�S
`aZ�WY^]�]�Z c�[�]�V U(WY^X8Z U(V c�[�{ ^[�^T Z `aZ�e�Z�fa^U(V]�S�WYZ s>s>^s>Z S�[�V�e�VZ�`aZ ]�[�Z _(Z fa^U(Z�VX8VWY`aZ(j
�Dc�V`aU(S T ^b�S�WYS g�c � V`a`aVWYV�`ab�S�T U(S U(WY^X8Z U(V�T { c�U(Z T Z s>s>S e�ZA`aS�_(U���^WYV�faS�`aU(WYc�Z U(Z
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