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IKJ�LMLNJ�OQPNR�STJ�U�VQW�VXJYW�J�Z\[^]_ZX`ba�[c]�U�LM[TJYd6VX[cZX[fe�VX`ba�ghOi[E`^JYR�`^[cR/jXVke�jX[^]lJYU�VQ[cm�J�V\jXZ
n eYPMR�LMo_J�RljpOqJ'W�VXJYr�LN[ n Z-JYdqeYVXr�PsjkVXeYS�[tjXa�[^JYV\o1u-Z\jke�jkPMJ�RKeYVvo n eYV\wY[cjXZCeYR�]9LNeYVXS�[
x RKeYR�`cPyeYL n eYV\wY[cjXZ^z

{|a�[ x VXZ\j}J�d~jXa�[^Z\['W�VXJ�r#LN[ n Z�aKe�Z�r�[c[^R�PNR�PsjkPNe�jk[c]�PNR�d�J�V n [^VTOqJ�V\w4Z}JYd-��eYU��
VX[^R#`^[���e�VkeYZ\ZXU�Z-eYR�]�JYjka�[cVXZT�X���Yg����y��zq{|a�[ErKeYZXPM`CW�VXJ�r#LN[ n `^J�R�Z\PNZvjkZ~PNR x R�]�PMR�S�eYR
eYW�W�V\J�W�VXPNe�jk[Qd�J�V n U�Lye�jkPNJYR}d�JYVqjka#[?PNR�jXU�PMjXPM��[~`^JYR�`^[cW#j|JYd�etZ\jbe�jkPNJYRKeYV\o n eYV\wY[cj^u(P)z�[Yz
e n eYV\wY[�j�OQa�[^V\[�PNR���[cZ\j n [^R�j@J�W�W�J�VvjkU�R�PsjkPM[^Z�e�VX[�ef��eYPNLNeYr�LM[2e�j�eYR�o1]Ke�jX['eYR�]�PMR
eYR�o�Zvjbe�jX[7JYd|jka#[2OiJYVXLN]1e�jTjXa�[2ZXe n [�`^J�R#]�PMjXPNJ�R�ZTeYZTZ\a�J�U�LM]1r�[2jka�[2`feYZ\[7PNR�eYR
[^`^JYR�J n o�PMR'[^�/U�PNLMPNr�V\PNU n z

{|a�[�`^eYZX[�J�d�]�[cjX[^V n PNR#PNZ\jXPN`t`feYZ\a���J�OQZ�OieYZ�Z\J�LM�Y[^]�PNR ���^�¡zC¢pR<������e7r�PNR�J n PNeYL
jkVX[c[ n J�]�[cL(O�eYZT`^J�R�Z\PN]�[cVX[c]�z�£�J¤d!e�Vtjka#PNZEPNZtjXa�[7J�R#LMo�Z\jXJ�`ba�eYZ\jXPN` n J�]#[^L(OQa�[^V\[
e�Zke�jkPNZvd!eY`cjXJ�V\o�W�V\J�r�LM[ n d�J�V n U�Lye�jkPNJYR eYR�]HV\[^ZXU#LMjkZ�eYV\[lef��eYPNLNeYr�LN[�z,¥�[�jXVXPN[c],jXJ
eYW�W�V\J�eY`ba1jka#[7R�JYjXPNJ�R�JYdQZ\jke�jkPMJ�RKeYV\PMjpo�PNR�eYR�JYjXa�[^VTOiefo�g(r�o1PMR�jkVXJ4]�U�`cPNR�S¤eYR1U�R4�
]�[^V\LMo4PNR�S}Zvjbe�jXPNJ�RKe�V\o�W�V\J�`c[^Z\Z-]�[cZX`cVXPNr#PNR�S�jka#[tW�V\[^Z\[^R�j�Zvjbe�jX[EJ�d6jXa�[t[c`^J�R#J n o�z�¥�[
PNR���[cZ\jkPMS�e�jX[^]'jka�[C`^JYVXVX[cZXW�J�R�]�PMR�S�d�U�R�`�jkPNJYRKeYLAeYR�eYLMo/jkPM`?d�Vke n [�OiJ�V\w7eYR#]_PMZXJ�LNe�jk[c]'e
wY[coleYZXZ\U n W#jkPMJ�R�d�J�V-J�r#jkeYPNR�PMR�S n [^eYR�PNR#SYd�U�L�VX[cZXU�LsjkZ^z-{|a�[^RlOq[�aKe�]�e�`^LMJ�ZX[tLNJ4J�w
J�R�a�J�O,jXa�PNZ�eYZXZ\U n W�jkPNJYR�PNZ&�Y[^V\P x [c]@JYV6�4PNJ�LNe�jk[c]�PNRT`^J�R�`cVX[�jk[ n J4]�[cLNZ^z�¥�[�ZXa�J�Oq[^]
jkaKe�j^g6[���[cR1PNR�d!eYPNV\LMo�ZXP n W�LM[ n J4]�[cLNZ�jka#[2eYZ\ZXU n jkPNJYR_¦c§Y¨ª©¬«�g�a�[cR�`^[�R�[cOjX[^`ba�R�PM`feYL
jkJ4J�LNZ}eYV\[�jkJ�r�[�d�J�U�R#]�d�J�V�Z\[cj\jkLNPMR�S�VX[cLye�jX[^]�`^J�R�®\[c`cjXU�VX[cZ9�!JYV�[c��[cR�jkUKeYLMLMo V\[cd�U#jX[
jka�[ n �¯z°{|a#[^ZX[E]�PMVX[^`�jkPMJ�R�Z�d�J�V n eYR_J�r4®\[c`cj~JYd±d�U�V\jXa�[^VQVX[cZX[^eYVX`ba�z

² U�V9Z\[^`^JYR�] n eYPMR³]�J n eYPNR´JYd@PNR�jk[cVX[^Zvj�`^J�R�`c[^V\R�Z�LyeYS�[ x RKeYR�`cPyeYL n eYV\wY[�jkZ^z
{|a�[^Z\[9eYVX['U�Z\[^]<jXJ n J4]�[^L|Z\PMjkU�e�jkPMJ�R�Z�OQa�[cVX[le�W�LM[cjka#J�Vke�JYd�PMR���[^Zvj n [^R�j7W�J�Z\ZXPs�
r�PNLMPMjkPM[^Z@eYV\[le�j�jka�[9e�S�[^R�jfµ�Z7]�PMZXW�J�ZXPsjkPMJ�R³�¬®\U�Z\j7LNPNw�[¤PMR,jkJ4]Kefo�µ¶Z2S�LNJ�r�eYL n eYV\wY[�j¯��z
£�U�`ba n J4]�[^LMZ�eYLMLNJ�O·d�J�V�VXPMZXw_]�PM�Y[^V\ZXP x `fe�jXPNJ�R�gAP¡z¶[�ztV\[^]�U#`^PNR#S_JYV�[c��[cR�[cLNP n PMRKe�jkPMR�S
VXPNZ\w�r�o�jkVke�]�PNR�S}PMR�e}Lye�VXS�[�R/U n r�[^V~JYd6ZX[c`^U�V\PMjkPM[^Zczi¸?Z~PNR'Zvjbe�jXPNZ\jXPN`cZ^g�OQa�[cVX[TW#VXJ�W��
[^V\jXPN[cZ�JYd?LNeYVXSY[2Zke n W�LM[^Z}eYV\[7jkV\[fe�jX[^] PNR e n e�jka�[ n e�jkPN`^eYL�d�Vke n [cOqJ�VXw�PNR��YJ�LM�4PNR#S
eYR¤PMR x R�Psjk[EZX[^�/U�[cR�`^[TJYd([�¹�W�[^V\P n [^R�jkZcg�LNeYVXS�[ x R�eYR�`^PNeYL n e�VXwY[�jkZ?eYVX[EZXU�W#W�J�Z\[^]ljXJ
aKef��[�eQ`^JYU�R�jbeYr�LM[�R4U n r�[cV6J�dKeYZ\ZX[cjXZ�eYR#]EOq[ie�VX[°PNR�jk[cVX[^Zvjk[c]TPNRCjka#[^PNVAº�eYZ\o n W#jkJYjXPN`cº
W�VXJ�W�[^VvjkPM[^Z^z'¢pR�WKeYV\jXPN`cU�LyeYVcg6r�eYZXPM`��/U�[cZ\jkPMJ�R�ZTeYVX[@PNR���[cZ\jXPNS�e�jXPNR�S'jka#[2[�¹�PMZ\jk[cR�`^[2JYd
eYZ\o n W#jkJYjXPN`�e�VXr�PsjkVke�S�[Yg�]#[ x R�PMR�S'eYR�]�`cJ n W�eYVXPMR�S7]�Psm.[cVX[^R�jCR�J�jkPNJYR�Z�JYdqeYV\r�PMjXVkeYS�[
eYR�]_VX[^LNe�jk[Ce�r�ZX[cR�`^[EJYd&eYVXr�PsjkVXeYS�[�jkJ�jXa�[C[�¹�PNZvjk[^R#`^[EW�VXJ�r#LN[ n JYd6ºYd!eYPNV\º�W�VXPM`^[cZ^z

¥�a�PMLN[�jXa�[^Z\[2W�V\J�r�LN[ n ZEeYV\[}�4U#PMjk[}Oq[^LNL�U�R#]�[^V\Z\jkJ4J4]�PNR n eYVXw�[cj n J4]�[cLNZ�OQPMjXa
x R�PMjX[^Lso n eYR�o7eYZ\ZX[�jkZ^ghPMR�LyeYV\S�[ n eYVXw�[cjkZ|JYR�[�d!eY`^[cZQ`^J�R�Z\PN]�[cVkeYr#LN[�]�Ps»�`cU�LMjXPN[cZ�[c�Y[^R
PNR�jka#[°Z\P n W�LN[cZ\j.W�J�Z\ZXPMr�LN[ n J4]�[^L¡z�¥�[(Oq[^VX[(jXV\o4PNR�S�jXJ|`^J n WKeYV\[([�¹�PNZvjkPMR�S|]�[ x R�PMjXPNJ�R�Z
JYd�e�Z\o n W�jkJYjXPN`�eYV\r�PMjXVkeYS�[_d�VXJ n jka�[�LMPMjk[cVke�jXU�VX[�z¼¥�[9W�VX[cZX[cR/jX[^]³[¯¹#e n W#LN[^Z'e�R�]
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`^J�U�R�jX[^VX[¯¹#e n W#LN[^Z�OQa#[^VX[�jXa�[^Z\[�a�o�W�JYjXa�[^Z\[^ZCa�J�LM] �!J�V?]�J7R�JYj�a�J�LN]K��z�{|a�[ n J4]�[^L
Oi[_d�J�`cU�ZX[c]HJ�R O�eYZ2eYR<PMR x R�Psjk['ZX[c�/U�[^R�`c[lJYd?PNR�]�[cW�[cR�]�[cR/j2`^J�PMR,jXJ�ZXZ\PNR�S�Zcz<¥�[
LNJ4J�wY[c]�d�J�V�[¯¹�W�LNPM`^PMj��¡eYR�]�a�[cR�`^[�[ n W�PNV\PN`^eYLNLso�jX[^ZvjbeYr�LM[��7`^JYR�]�PMjXPNJ�R#Z7J�R n eYV\wY[�j
WKeYVke n [�jk[^V\Z^z�{|a�[cZX[lPMR/�Y[^ZvjkPNS�e�jkPMJ�R�Z}r�VXJ�eY]�[^R#[^]<jXa�J�ZX[�JYdE½�PMw/L�¾J�Z@¿�¾eYZXJ�R�o4PT�!ZX[c[
��À��y�|eYR�]'JYjXa�[^V\Z^z

² U�V°`^J n@n J�R@OqJ�V\w�`cJ�R�jkVXPMr�U#jX[^]2jXJ�et]#[^[^W�[^ViU�R�]�[cVXZ\jkeYR�]�PMR�S�JYd.jka�[ n eY`ba#PNR��
[^V\o2U�ZX[c]'PNR2jXa�PNZ�`cJ�R�jk[¯¹�j~e�R�]'eYLNZ\JTZ\a�[^]_LNPMS�a�jiJ�R2`^[^VvjbeYPMR�LNP n Psjbe�jXPNJ�R�Z&JYd±[�¹�PNZvjkPNR#S
n [�jka�J4]�Z^z´£�J n [_R�[cOÁjk[c`ba�R�PM�4U#[^Z'eYLMZXJ�[ n [cVXS�[c],OQa�PM`baHOQPNLML|a�J�W�[cd�U�LMLMo r�V\PN]�S�[
jka�[_S�eYW�OQa�PN`ba,ZX[^W�eYVke�jX[^Z�U�Z@d�V\J n Z\[cjXjXLNPMR�S�JYU�V}`^J�R�®\[c`cjXU�VX[cZ^zÂ¸Ã`^J�LMLN[^`�jkPMJ�R JYd
W�VX[���PMJ�U�Z\LMo�U�R#w4R#J�OQR�[�¹#e n W�LN[cZ~eYR�]_`^J�U�R�jX[^VX[¯¹#e n W#LN[^Z|OieYZ~`^VX[^e�jk[c]�z

½�JYZ\jtJYd�jka#[@OqJ�VXw9OieYZT`^eYVXV\PN[c]�J�U�jTPMR�jXa�[�`cJ�U�V\ZX[2J�d|r�Vke�PNR�ZvjkJ�V n �ÄLNPNw�[~®\J�PMR/j
OiJ�V\w1e�jTjka�[7r#LyeY`bw/r�J�eYVX].z9¢p]�[feYZ�Oq[^V\[7jkaKe�R�`^Lye�VXP x [^]�eYR#]1W�U#j}]�J�OQR�PMR1aKeYR�]4�
OQVXPMj\jk[cR�eYZTOq[^LMLieYZt[^LM[^`cjXVXJ�R#PN`}d�J�V n �Ce n eYR/U�Z\`^V\PNW#jtR�JYjX[7PNR�]#PN`fe�jkPNR#S'jXa�[ n J�Z\j
P n W�J�VvjbeYR�j n e�jXa�[ n e�jkPM`feYL�W�J�PNR�jkZQPMZ|[^R�`cLNJ�Z\[^]�z

��eYU�V\[^R�`c[E��eYVke�ZXZXU#ZQeYLNZ\J�S�ef��[CeTjkeYLNw}[^R�jXPMjkLM[^]7º�Å�¹�W�LMPN`cPMj�`cJ n W�U#jbe�jkPNJYR2JYd�jka#[
ZXU�W�[^V\VX[^W#LNPN`^e�jkPMJ�R¤W#VXPN`c[TPMRle n J4]�[^L�OQPMjXa¤]�PMZX`^V\[cjX[��ÄjXP n [tV\[^rKe�LyeYR�`cPNR�SYº�zQ{|a�[Tjbe�LNw
[�¹�a�PNr#PMjk[c]�e¤r�o1R#J�OÆ`cLyeYZ\ZXPM`feYL°`baKeYW#jX[^V�PMR�jka#[2W�V\PN`^PMR�S¤J�dQ]�[^V\PM��e�jkPs��[�ZX[^`cU�VXPsjkPM[^Z^g
jka�[cR�V\[^Lye�jk[^]�V\[^ZXU#LMjkZ�J�dqjXa�[@eYU#jka#J�VCeYR�]�JYjXa�[^V\ZCOq[^V\[}]�PNZ\`^U�Z\ZX[^]�PNR�]�[�jbeYPML)zE{|a�[
a�PNS�a#LNPNSYa/jqJYd�jka#[�LN[^`�jkU�V\[�PNZijXa�[�W�J�ZXZ\PNr�PMLNPMjpo}J�d6`^eYLN`cU�Lye�jkPNR#Stjka#[�ZXJ���`^eYLNLM[^]7ºYZXU�W�[^V:�
a�[^]�SYPNR�S_W�VXPM`^[cº�g±OQa#J�ZX[@jka�[cJ�VX[�jkPN`^eYL(]�[cZX`^V\PNW#jXPNJ�R�PNZ�Oq[^LNLÇ�pw/R�J�OQR�g±r�U#jtR�J_`^LNJYZX[^]4�
d�J�V n d�J�V n U�Lye�[~Oq[^V\[�ef�Ye�LyeYr�LM[-Z\JTd!eYVcz({|a�[ n J�VkeYLhJYd.jka�[cZX[�[�¹�W�LMPN`cPMjqVX[^Z\U�LMjiPNZ�jkaKe�j
PNR'`^[cV\jbe�PNR n J4]�[cLNZijXa�[CZXU�W�[^V\a�[^]�SYPNR�S@W�VXPM`^[�PMZ|ZXJ n [cOQaKe�j|jkJ4J@a#PNS�a�g�OQa�PNLM[�PNR_eYR��
JYjka�[cV�`^LNeYZXZ�J�d n J4]�[^LMZ-Oq[ x R�]�VX[^eYZXJ�R�eYr�LN[TW�VXPM`^[^Z-OQa�PN`ba�eYV\[Yg�PMR�eY]�]�PsjkPNJYR�g�[^eYZ\o
jkJ_`^J n W�U#jX[@[¯¹�W�LNPM`^PMjXLMoYgAU�ZXPMR�S�r#PNR�J n Pye�L6jkV\[^[cZtJ�R#LMo�z}{|a�[�LN[c`cjkU#VX[}`^J�R#Z\jkPsjkU#jX[^]�e
ZXJ�Vvj}JYd-eY]#��eYR�`c[^] `^J�R�jXPNR/UKe�jXPNJ�R1J�d~jXa�[ x RKe�R�`^PNeYL n e�jka#[ n e�jkPM`^ZEZX[ n PNR�eYV�JYdQjka#[
£4jkJ4`baKeYZvjkPN`?£4o4Z\jX[ n ZQÈ�VXJ�U�W@Lye�Z\j°ZX[ n [cZ\jk[cV^u�jXa�[?J�r/®\[^`cjiJYd.jXa�[?W#VX[^Z\[^R�jijkeYLNw x jXjk[c]
Oi[cLNL�jka#[EZ\[^V\PN[^ZQJYd±jkJYW�PN`cZQjXVX[^e�jk[c]_jXa�[^V\[Yz

{|a�PMZt`cJ�JYW�[cVke�jXPNJ�R�[^R#aKeYR�`c[^]�PNR�jX[^VXR�e�jkPMJ�RKeYL�V\[^LNe�jkPMJ�R�ZXa#PNW�ZCr�[cjpOq[^[^R�jka�[7£4jkJ��
`baKeYZ\jXPN`l£4o4Z\jk[ n Z7ÈCV\J�U�W�JYd�jXa�[l�iJ n W�U�jk[^V�eYR�],¸?U#jXJ n e�jkPMJ�R ¢pR�Z\jXPMjkU�jk[_JYd�jka#[
É-U�R�S�eYVXPNeYR�¸?`^eY]�[ n o�JYd#£�`^PM[^R�`c[^Z±eYR�]�jXa�[���eYr�JYVke�jXJ�PNV\[&]�[�Ê(VXJYrKeYr�PMLNPMj�¾[&[�j6½�J�]�Ë[^LN[cZ
¸?L�¾[^e�jkJYPNVX[cZ^g�Ì~R�PM�Y[^VXZ\PMj�¾[^ZEÊ&eYV\PNZCÍ�[cjTÎ���OQa#PN`ba�PNZ�J�R�[}JYd�jXa�[}LyeYV\S�[^ZvjEÊ�V\J�rKeYr#PNLNPsjpo
`^[^R�jXVX[^Z�PNR1jXa�[�OiJ�V\LN]h�¯z1{|a�[_`^J�LMLyeYr�J�VXe�jkPMR�S_d�[cLNLMJ�OQZ�d�JYU�R�] jkaKe�j�jXa�[^PMV�VX[cZX[fe�VX`ba
x [^LM]�Z(eYZ±Oi[cLNL�eYZ6jXa�[^PMV n e�jka#[ n e�jkPM`feYL�rKe�`bw4SYVXJ�U�R#]}eYR�]TjkeYZ\jX[ x j6Oi[cLNL�eYR�]�W�V\J n PNZX[
e_LMJ�R�S'VkeYR#S�[@d�V\U�PMj\d�U�L�`cJ�R�jkPNR/UKe�jkPNJYR�z�¸ÆJ�R#[ n J�R�jka��4PNZXPsjCJYdQ½_PNw/L�¾J�ZE¿�¾eYZXJYR/o4P�PNZ
eYLNV\[feY]#oEW�LNeYR�R�[c]td�J�V±R�[¯¹�j&o�[fe�V&PNRT��Êq½_¸Tz�¥�[qa�J�W�[qjkJ x R�] x R�eYR�`^PNeYL/ZXU�W#W�J�Vvj&d�J�V
e�ZX[^`cJ�R�]��4PNZ\PMj�J�d±�±e�U�VX[cR�`^[E��eYVXeYZXZ\U�ZQPNR'½_{6¸	£�Ï.{±¸�Ð�¢bz�{|a�[^V\[CeYVX[�etVX[^LNe�jkPs��[cLMo
Z n eYLNL�R/U n r�[^V|JYd±VX[cZX[^eYVX`ba�[cVXZQOiJYVXw/PNR�S�JYR�]�PNZ\`^VX[�jk[�jXP n [ n J�]�[cLNZcg#PNR2ZXW�Psjk[�JYd�jka#[
d!eY`cj|jXaKe�j|jka#[^ZX[ n J�]�[cLNZ�Z\[^[ n jkJ x jQr�[cj\jk[^VQV\[feYLMPMjpo�z�É-[^R#`^[Cjka�[ n [^[�jkPNR#S�JYd6jXa�[^Z\[
jpOiJ�VX[^Z\[feYV\`ba�[^V\Z?PMZ|P n W�J�VvjbeYR�jqd�J�V�d�U#jkU#VX[CVX[cZX[fe�VX`balW�V\J�ZXW�[^`�jkZcz
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�Ç�^�T��eYVXeYZXZ\U�Z^g���z4eYR#]�ØYJ�U�PMR�P)g/Å|z�¸?V\r�PMjXVkeYSY[-e�R�]2PMR/�Y[^Zvj n [^R�j|J�W�W�J�VvjkU�R�PsjkPM[^Z(OQPMjXa
Z\a�J�V\j~ZXeYLN[cZ~`cJ�R�ZvjkVke�PNR�jkZcziÙ�§YÚªÛKÜ�Ý@§YÚ¡¨)ÞX§Y©.ß(¨ªà�§Yà.ÞbÜ�gKá�gA��Í�â�ãh��ÎYä#g���â�â�ä#z

�¶���T��eYVXeYZXZ\U�Z^g&�(z�eYR�]�ØYJ�U�PNR#P)g�Å|z�¸Æ]�PMZX`cVX[cjX[�ZvjkJ4`baKeYZvjkPN` n J�]#[^L�d�J�V�PMR/�Y[^Zvj n [^R�j
OQPsjkateYR�eYW#W�LNPM`fe�jXPNJ�R�jXJ-jka#[°jXVkeYR�ZXeY`cjXPNJ�RE`^JYZ\jkZ±`fe�ZX[YzhåKæ�ç�è¯à�§Y©Kæ:¦°Ý@§YÚ�ÛKÜ�Ý@§YÚ!¨)ÞX§Y©
éQÞbæ�à.æ�Ý�¨)Þb«�gKêhê�g�ë�Î�ã4ä�ì#gh�YìYì�ì#z

��À��t¿~e(¾eYZ\J�R�o�P¡g�½�z�Å��/U�Ps��eYLN[cR/j n e�V\jkPMR�S�eYLM[ n [feYZ\U�VX[cZqd�J�V°LyeYV\S�[ x RKeYR�`cPyeYL n eYVXw�[cjXZ
PMR�]�PNZ\`^VX[�jk[7jXP n [Yz�Ù9§YÚ�ÛKÜ�Ý@§YÚ!¨)ÞX§Y©�Ù�Ü�ÚªÛKæ^í�«¤æ:¦¤î6ïKÜ�èX§YÚ!¨)æ�à#«@ð~Üb«�ÜX§YèkÞbÛ4g�d�J�Vvjka��
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