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C�DFEFG;H�I>J�IKH�LMDONQP�R�SUTWVYX[Z�\]H�I^X[Z`_�Vba�VbX[XcR
d�egfKh;ijfKk#lnm�kporq�sut�f>vck^mbwxfxyjy{z|h}t s�h}~�o�h;ijf�t�k^s�ijf�~�egm�q��;�}i{z|hMt���e�onvgo�e#�K�b�+fK�}s�k^ijqWfKh;i+m�l

egm�q��;�Mijf^k>�bwKzUfKh}wxf��[�#hQzU�ufKk^y{zUi{��m�l�egs��|z|lnm�kjhQzUs;���]s���zUyx��eg���b���Q�x�����b�����Y�[�p�Y�
� o�h}yji{zUi{�}i�l���;k]�gfxi{kjzUfK�}y{�g�;hM~��#zUs��Um�tuyj�byjijfxq�f����Ms��b�Q�Ui��sui+lx��Qk�o�h;lnm�k^q�sui{z|�[�[��h;zU��fKk^y{zUi��sui

� s�kj�Uy{kj�; Mf��n¡#¢>�K�}£��;����� � s�kj�Uy{kj�Q }f���¤+fKk^qWs�h;�

¥§¦�¨x©�ªx«;¬b©��® fg~;fxyjwKkjz|�[f#s+qWfxi{ Mmb~Wijm�w^k^fxs�ijfgm��Mi{zUqWs��M�|z|h}fxs�k�y{�;�|z|hMf]s��;�Qk^m�¯��
zUq�sui{zUm�h}ygijm+s�kj�QzUi{k^s�k^��lF�;hMwxi{zUm�hMy�m�l[m�hMfgm�kgi�°gm#��s�kjzUs��;�Ufxyx�}t�zU��f^h�s�y*yjwxs�ijijf^k^fx~
~;s�ijs+°gzUi{ }m��}i(�bh}m�°ghWwxm�h;h}fxwxi{zU��zUi{�u± ® fgyjijs�k^i*°gzUi{ �s�h�z|hQzUi{zUs���s��;�Qk^m�¯�zUq�sui{zUm�h
wxm�hMy{zUyji{z|h}t m�lcs�²}¯bfx~ hb�}q?�[f^k+m�lc�ufKk^i{zUwxfxy]s�h}~ zUq��Qk^m��uf>i{ QzUy]s��;�Qk^m�¯�zUq�sui{zUm�h
�;��wj Mmbmuy{z|hMt�~Yz|³´fKk^fKh;i��ufKk^i{zUwxfxyx�ctum���fKkjh}fx~6�;��s y{zUq>�Q�Usuijfx~`s�h;hMf�s��|z|h}t�s��Utum��
kjzUi{ }q ±�o�hµi{ Mf�wxsuyjf�m�l�m�h}f���s�kjzUs��Q�Uf��¶i{ Mf�s��Q�;k^m�¯�zUq�s�i{zUm�h`zUy>~QfK²;h}fx~6�;� �|z|h}f
yjfxtuq�fKh;ijyx·Qz|hµi{ }f>wxs�yjf�m�l*i�°gm���s�kjzUs��Q�Ufxyx�¶i{ Mf>�ufKk^i{zUwxfxy>s�k^f>wxm�h;hMf�wxijfx~�ijm�~Qf^�
²;hMf]s��]fK�Us��;hMs��§i{kjzUs�h}t��;�Us�i{zUm�hµm�lci{ }f+yjf^�Ufxwxijfx~§y{�Q�}yjfxi#m�l�y{zUijfxygz|h�i{ }f��;�Us�h}f�±
o�h¸s�yjfxwxm�hM~¸��fKk^y{zUm�h�m�l>i{ ;zUy�s��Utum�kjzUi{ }q �#y{�[fxwKz|²}wxs��|�U�0~Qfxy{zUt�hMf�~¹lnm�k�i{ }f �;z|�
��s�kjzUsuijf�wxsuyjf��[°gf>wj Mmbmuyjf��ufKk^ijfx¯§yjfxijy+s�hM~�s��Uyjm wj Ms�hMtuf�i{ }f�i{kjzUs�hMt��Q�Usui{zUm�h¸ijm
s�wj ;zUfx��f �[mui{ ¸m��}i{zUq�s��p��fKk^ijfx¯��Q�Usuwxfxq�fKh;i§s�h}~`m��}i{zUq�s��pi{kjzUs�h}t��;�Us�i{zUm�h¶± ® f
i{ }fKh�w^k^fxs�ijf�s< ;zUfKk^s�k^wj ;��m�l*�|z|hMfxs�k�y{�;�|z|hMf�s��;�;k^m�¯�zUqWs�i{zUm�h´yx�(f�s�wj �m�hMf��´fKz|hMt
s�y{�;�[fKk^yjfxi]m�l¶s��|�c�Um�°gfKkj�nk^fxyjm��|�Mi{zUm�h�m�hMfxyx±

º »Q¼#½[¾[¿>À�Á�Â�½[Ã^¿�¼

Ä X�P^H�GQH�I�VYD]VbÅ[ÅÆDOEFÇuVYÈ^EFN;XÆP]NQX[H�EFP�Ç�NQX[Ç�H�IKX[H�Z0É>EFÈ^Ê�ÈKÊ[H�I^H�Å[I^H�PKH�XMÈ�VYÈ^EFN;X0NYË7Ç�N;a�ÅÆDOH�Ì�Í;HxÎ
N;a6H�È^IKEOH�P]NQI]Ç�NQa�Å[DFH�Ì�ÅÆÊ}LMPKEOÇ�VbDcÅ[Ê[H�X[N;a6H�X�V VbÈ>a�Ï[DFÈ^EFÅ[DFH+DFH�G;H�DFP>NYË�I^H�P^N;DFÏ[ÈKEFN;X*Ð Ä X�È^ÊÆH
Ç�N;XMÈKH�ÌMÈWNYË#Ç�N;a6Å[Ï[È^H�I�Í;IxVbÅ[ÊÆEOÇ�PBVYX[Z`PKÇ�EFH�XMÈ^EÒÑ�Ç G}EFPKÏ�VbDFEFÓuVbÈKEFN;X*ÔÆP^NbÎjÇuVYDODFH�ZÖÕ§×QØOÙ{ÚnÛKÜ�Ý�ÞbØF×Qß
Ù�ÚrÞ;à�Õ§Ü�ÙFá[Þ�âbÝ�VbI^H�Ç�IKÏ[Ç�EnVbDãË�N;I+È^ÊÆHBVYX�VbDFLMP^EFP+NbËgG;H�IKL�D�VYI^ÍQHWXMÏ[a6H�I^EFÇuVYD�Z�VbÈ�V<P^H�È^P§äFåçæ´è�é^Ð
ê Ì[Vba6Å[DFH�P*EFX[Ç�DFÏ[ZÆH]Ê[EFÍQÊMÎëIKH�P^NQDFÏ[È^EFN;X È^H�I^I�VYEFX§Z�VYÈ�V ìnZÆEOÍQEFÈ�VbDMH�DFH�G;VYÈ^EFN;X aµVYÅ[P�í(VbX[Z Ê[EFÍ;Ê´Î
I^H�PKN;DFÏ[ÈKEONQX*Ô(È^Ê[IKH�HxÎjZ[EFa�H�X[PKEFN;X�VYD]EFaµVYÍ;EFX[Í�Z�VYÈ�VÖìnH;ÐKÍ�ÐFÔ(aµVbÍQX[H�ÈKEOÇ�IKH�P^NQX�VbXÆÇ�H�EOa�VbÍQEOXÆÍ
Z�VbÈxV;í�Ð
î HWÅÆI^H�PKH�XMÈBVYX`VbÅ[Å[IKN}VYÇ�Ê6Ë�NQI>È^Ê[H<Ç�N;X[PKÈ^IKÏ[Ç�È^EFNQX¸NYË�a�Ï[DFÈ^E�I^H�P^N;DFÏ[ÈKEFN;X`IKH�Å[I^H�P^H�XMÈ�V�Î

È^EFN;XÆP]NYË�G;H�I^L�DnVYI^Í;H�PKÇuVbÈKÈ^H�IKH�Z`Z�VYÈ�V P^H�È^P�ÏÆP^EFX[Í�VbX�EFÈKH�I�VYÈ^EFG;H�N;ÅÆÈ^EFa�EFÓuVYÈ^EFN;X�VbDFÍ;NQI^EFÈ^ÊÆa
VbX[Z�ÈKÊ[H�Å[IKEOXÆÇ�EFÅ[DFHWNYË>ÝçÚrÕ§×QØOïQÙ�Üxâ6ï;à[à[ÜxïYØOÚnà;ð�ä|ñ�æ¶åuò�é^Ð}C�Ï[I�Í;N}VYDcEFP>È^Ê[H�Ç�N;a�ÅÆÏ[È�VYÈ^EFN;X6NbË
P^H�GQH�I�VYD*NQÅ[È^EFaµVYD[DFEFX[HuVbI>PKÅ[DFEFX[HWVYÅ[Å[I^NbÌMEFaµVYÈ^EFN;XÆP#È^N�V Í;EFG;H�X�P^Ç�VbÈ^ÈKH�I^H�Z¸Z�VYÈ�V PKH�ÈuÐ
î H7VYP^PKÏ[a�HgÈ^Ê�VbÈ*ÈKÊ[H#ÍQEOGQH�X�Z�VbÈxV+P^H�ÈKP#VbI^HgPxVba�ÅÆDOH�PcNbË�V+I^HuVYDQË�Ï[X[Ç�ÈKEFN;X�NbË[N;XÆH�NQI*ÈjÉ+N

G;VbIKE�VYó[DFH�PuÔxÉ>EFÈKÊ�È^Ê[H�P�Vba6Å[DFH�PcI�VYX[Z[NQa�DFL>Z[EFP^ÈKI^EFó[Ï[ÈKH�Z�EFX�È^ÊÆHgË�Ï[X[Ç�È^EFN;X*ô PcZ[NQaµVYEOX�VbX[Z<X[N
õMX[NbÉ>X�Ç�NQX[X[H�Ç�È^EFGMEOÈjL�ó�H�ÈjÉ+H�H�X¹È^Ê[H�a¹Ð ê VbÇxÊ�EFX[Z[EFGMEFZ[Ï�VbD�DFEFX[HuVbI>PKÅ[DFEFX[H�VbÅ[Å[IKNbÌMEOa�VbÈKEONQX
EFP]Z[HçÑ�X[H�Z�óML�EFÈ^P+Ç�N;XMÈ^IKN;DcÅ�N;EFXMÈ^P>VbX[Z(Ô;EFX�ÈKÊ[H�ÇuVbPKH�NbË�a�ÏÆDOÈKEFG;VbI^EnV�ÈKH#Ë�ÏÆX[Ç�È^EFNQX[PuÔMóML�È^ÊÆH
ÉpV�L�ÈKÊ[H�P^H�Å�N;EFXMÈ^P�VYI^H Ç�N;X[XÆH�Ç�È^H�Z�È^N6Ë�NQI^a5V�È^I^EnVYX[Í;Ï[DnVYÈ^EFN;X*Ð î H�N;XÆDOLöÅ[DnVbÇ�H Ç�N;XMÈKI^N;D
Å�NQEFX}ÈKP§VbÈ<Í;EFG;H�X0PxVba6Å[DFH§Å�N;PKEOÈKEFN;X[P§VYX[Z0N;XÆDOL¹Ï[PKH�È^ÊÆH�P^ÏÆÅ[Å[DFEFH�Z¹Ë�Ï[X[Ç�È^EFN;X0G;VYDOÏÆH�P3VYÈ
È^Ê[NQP^H�Å�N;P^EFÈKEONQX[PuÐ
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� N�Ç�I^H�VbÈ^H V�Ê[EFH�IxVbIKÇ�ÊML�NYË7VbÅÆÅ[I^NbÌMEFaµVYÈ^EFN;X[P(È^N�V�ÍQEFG;H�X6P^ÇuVYÈ^È^H�I^H�Z`Z�VbÈ�V<P^H�È>É]H�ÇxÊ[NMN;PKH��� GQH�I^ÈKEOÇ�H�P Ë�I^NQa�È^Ê[H�P^H�È�VbÈ�HuVYÇxÊ ÊÆEOH�I�VbIKÇxÊ}L0DFH�GQH�D��cÐ î H�H�X[PKÏ[I^H`ÈKÊ�VbÈ È^ÊÆH�P^H�È�NbË
G;H�IKÈ^EFÇ�H�P�NYËWVbXML0Ê[EFH�IxVbI^ÇxÊML0DFH�G;H�D������0EFP�V�P^Ï[óÆP^H�È6NbË�DFH�G;H�D��cô P§GQH�I^ÈKH�Ì0P^H�È�Ð��?Ë�È^H�I
Ê�V�GMEFX[Í>Z[H�Ç�EFZ[H�Z§É>Ê[EFÇxÊ�GQH�I^ÈKEOÇ�H�P#È^N�P^H�DFH�Ç�ÈgË�N;IgV>Ê[EFH�IxVbIKÇ�ÊML�DFH�G;H�D �ãÔuÈKÊ�VbÈ(DFH�G;H�Djô P*GQH�I^ÈKEFÇ�H�P
VbIKHWÇ�N;X[X[H�Ç�È^H�Z0EFX`VbX`VYÅ[Å[I^NQÅ[I^EnVYÈ^H�ÉpV�L6È^N Ë�NQI^a�V DFEOXÆHuVbI>PKÅ[DFEOXÆH;ô P�Ç�NQX}ÈKI^NQD*a�H�P^Ê*Ð���X
H�Ì[Vba6Å[DFH>NbË�PKÏ[ÇxÊ¸V Ê[EFH�IxVbI^ÇxÊML�EFX6È^Ê[H�ÏÆX[EFG;VbI^EnVYÈ^H�Ç�VbP^H<EOP+P^ÊÆNbÉ>XµEFX"!(EFÍ�Ð�å;Ð
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#�$&%�('Q �¹ ;zUfKk^s�k^w  ;��m�l¶s��;�Qk^m�¯�zUq�sui{zUm�h}y�z|h3i{ Mfg�;hQzU��s�kjzUsuijf�w�s�yjf�±*)+f�°¹��f^k^i{zUwxfxygs�k^f�z|h}yjfKk^ijfx~
suigi{ Mf�y{zUijfxy#q�s�kj�bfx~ �;��yjm��|zU~�i{kjzUs�h}t��Uf�yx±

î Ê[H�X�IKH�Å[I^H�P^H�XMÈ^EFX[Í Ê[EFÍ;Ê´ÎëIKH�P^NQDOÏÆÈ^EFN;X Z�VbÈxV�P^H�ÈKP]É>EFÈ^Ê�DFNbÉ+ÎjI^H�PKN;DFÏ[ÈKEONQX�DFEFX[HuVbIgPKÅ[DFEOXÆH
VbÅ[ÅÆI^NbÌMEFaµVbÈKEFNbX[PuÔbNQX[H�Ê�VbP>ÈKN�ó�H�ÇuVYI^HxË{Ï[D*É>Ê[H�I^H�ÈKN�Å[DnVbÇ�H�È^ÊÆHWPKÅ[DFEFX[H;ô P>Ç�N;XMÈKI^N;D(Å�NQEFX}ÈKP
VbX[Z Ê[NbÉ0ÈKNWÇ�N;X[X[H�Ç�È]ÈKÊ[H�a EOX N;IKZ[H�I#ÈKN�VbÇxÊ[EFH�G;H>V?ËëVbEFÈKÊMË�Ï[DMI^H�Å[I^H�PKH�XMÈ�VYÈ^EFN;X�NYË¶ÈKÊ[H>Z�VbÈxV
P^H�È�Ô[PKH�H+!(EFÍ�Ð[ò[Ð
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#�$&%�-,Æ ��h;z|lnm�k^q �byx±}m��}i{zUq�s��*w�m�h;i{k^m����[m�z|h;i#�Q�Usuwxfxq�f^h;i+lnm�k#�;hQzU��s�kjzUsuijf�~;s�ijsQ±
Ä Ë*È^Ê[H�X}ÏÆa�ó�H�I�NbË*G;H�I^È^EFÇ�H�P+Ë�N;I>VbX�VYÅ[Å[I^NbÌMEFaµVYÈ^EFN;X<DOH�G;H�D�EFP]Å[IKH�P^Ç�I^EFó�H�Z*Ô[NQX[H�Ê�VYP]ÈKN

VbZ[ZÆI^H�PKP�ÈjÉ+N§Å[IKN;ó[DFH�a6P(.
å;Ð î Ê[EFÇxÊ0G;H�IKÈ^EFÇ�H�P�PKÊ[N;ÏÆDOZ0NQX[H�ÇxÊ[NMNQP^H�Ë{N;I�ÈKÊ[H`VbÅ[Å[IKNbÌMEOa�VbÈKEONQX*Ô[EjÐjHQÐOÔ(Ê[NbÉ&P^ÊÆN;Ï[DFZ
N;X[H�Ç�IKHuVbÈKH§ÈKÊ[H�G;H�IKÈ^H�Ì�Å[DnVYÇ�H�a�H�X}È0/

ò[Ð+_�NbÉ PKÊ[N;ÏÆDOZ6N;X[H�Ç�N;XÆX[H�Ç�È>ÈKÊ[H�Ç�ÊÆN;P^H�XµGQH�I^ÈKEFÇ�H�PuÔÆEjÐjH;ÐFÔ;ÊÆNbÉ P^Ê[NQÏ[DFZ�NQX[H�Ç�IKHuVbÈKH�È^ÊÆH
Ç�N;XÆX[H�Ç�ÈKEOGMEFÈjL�/

Ä X§ÈKÊ[H�PKÅ�H�Ç�EnVbD�ÇuVbPKH�NbË�V?Ë�ÏÆX[Ç�È^EFNQX�NbËcN;X[H>G;VYI^EnVbó[DFH;ÔYÉ]H>NQX[DFL�Ê�V�G;H>ÈKN§VbZÆZ[I^H�PKP]ÈKÊ[H>Ñ�I^P^È
Å[I^NQó[DFH�a¸ÔÆP^EFX[Ç�H EFX¸ÈKÊ[H�Ï[X[EFG;VYI^EnVbÈKH�ÇuVbPKH�È^Ê[H Ç�NQX[X[H�Ç�ÈKEFG}EFÈjL`EFP�Z[HxÑ�X[H�Z0óML`È^ÊÆH§ÇxÊ[NQP^H�X
P^EFÈ^H�Puô[XMÏ[a6H�I^EFÇuVYD�NQI^Z[H�IuÐ
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C�Ï[I#VbÅ[Å[IKN}VYÇ�Ê È^N?Ñ�X[Z[EFX[Í�VYX�N;Å[ÈKEFaµVbDbDFEFX[HuVYIgP^Å[DFEFX[H]VYÅ[Å[I^NbÌMEFaµVYÈ^EFN;X?Ë�N;I#V?Í;EFG;H�X(Ô�Ñ�Ì}H�Z
XMÏ[a�ó�H�I�NYË�GQH�I^ÈKEOÇ�H�P ��� EFP#ó�VYP^H�Z�NQX�VbX�EFÈKH�I�VYÈ^EFG;H>NQÅ[È^EFa�EFÓuVYÈ^EFN;X VbDFÍ;NQI^EFÈ^Ê[a¹Ð�!*EFIKP^ÈuÔQÉ+H
Ç�I^H�VbÈ^H>VbX<EOXÆEOÈKEnVbD�Ç�N;XMÑ�Í;Ï[IxVbÈ^EFNQX*Ô�ÈKÊ[H�X É]H#EFa6Å[I^NbGQH*È^ÊÆEOP(Ç�N;X´Ñ�Í;Ï[IxVbÈKEONQX�óML�ÇxÊ�VYX[Í;EFX[Í>EFÈ^P
G;H�IKÈ^H�Ì�Å[DnVYÇ�H�a�H�X}È>VbXÆZµEFÈKP�Ç�NQX[X[H�Ç�ÈKEFG}EFÈjL6EOX�H�GQH�I^L�PKÈ^H�Å*Ð î H�BxÏ[ZÆÍ;H�V Ç�N;X´Ñ�Í;Ï[IxVbÈKEONQX*ô PC Ï�VbDFEFÈjL�óML`EFÈ^PED#T ZÆEOPKÈ�VYX[Ç�H Ë�IKN;a5ÈKÊ[H�P^Ç�VbÈ^ÈKH�I^H�Z�Z�VYÈ�V6P^H�È�ÐGFMEFX[Ç�H�ÈKÊ[EFP�N;Å[ÈKEOa6EFÓuVbÈKEONQX
Å[I^NQó[DFH�a EFP>Ê[EFÍ;Ê´ÎëZ[EFa6H�X[P^EFNQX�VbD�VYX[Z�Í;H�XÆH�I�VYDODFL6EOXMGQN;DFG;H�P+DFNMÇuVbDca6EOXÆEOa�V�EOX�Vbó[ÏÆX[Z�VbXÆÇ�H;Ô
È^Ê[H�VYDFÍ;N;IKEFÈ^Ê[a�NYËpPKEOa�ÏÆD�VYÈ^H�Z¹VbX[X[H�VbDFEFX[Í�EOP<É]H�DFD#PKÏ[EFÈ^H�Z0ÈKN`Ç�NQX[P^ÈKI^Ï[Ç�È�H^ÍQNMN}Z�IµDFEFX[HuVYI
P^Å[DFEFX[H�VbÅ[Å[IKNbÌMEOa�VbÈKEONQX[P�äFåuòÆÔjñ�é^ÐFMEFa�Ï[DnVbÈ^H�ZµVbXÆX[HuVbDFEFX[Í�EFPWVYX�EOÈKH�I�VYÈ^EFG;H<a�H�ÈKÊ[NMZ`È^Ê�VYÈWVYÅ[Å[DFEFH�P>I�VYX[Z[N;a�ÇxÊ�VYX[Í;H�PWÈKN
È^Ê[H�Ç�ÏÆI^I^H�X}È�Ç�NQXMÑ�ÍQÏ[I�VYÈ^EFN;X�VbX[Z`VbÇ�Ç�H�Å[ÈKPBV PKÈ^H�ÅöZ[H�Å�H�X[Z[EFX[Í�NQXµÈKÊ[H�IKH�P^Ï[DFÈKEOXÆÍ�Ç�Ê�VbX[ÍQH
NbË[È^ÊÆH]H�IKI^NQI#a�HuVYP^Ï[IKH]VbXÆZ§V�G;VbDFÏ[HgÇuVbDFDFH�Z�H^ÈKH�a�Å�H�I�VYÈ^Ï[IKH;Ð I � Ê[EFP(G;VbDFÏ[H#Z[H�È^H�IKa�EFX[H�PgÈ^ÊÆH
Å[I^NQó�VbóÆEODFEFÈjL�NYË�VbÇ�Ç�H�Å[È^EFX[Í�V�PKÈ^H�Å�ÈKÊ�VbÈ+EFX[Ç�I^H�VbP^H�ZµÈKÊ[H�H�I^I^NQI>a�HuVYP^Ï[IKH*. � Ê[H�Ê[EFÍ;Ê[H�I+È^ÊÆH
È^H�a6Å�H�I�VbÈKÏ[I^HQÔcÈ^Ê[H�ÊÆEOÍQÊ[H�I�È^ÊÆH§Å[IKN;ó�VYó[EFDFEOÈjL�NYËpVbÇ�Ç�H�Å[È^EFX[Í¹V�ó�VbZ¹P^È^H�Å*Ð � Ê[H�PKNbÎjÇuVbDFDFH�ZH�VYX[X[HuVYDOEFX[Í�PKÇxÊ[H�Z[Ï[DFHJIöZ[H�È^H�I^a�EFX[H�PWÊÆNbÉ ËëVbPKÈ�È^ÊÆH�È^H�a6Å�H�IxVbÈKÏ[I^H EFPWZÆH�Ç�I^H�VbP^H�Z�Z[Ï[IKEFX[Í
È^Ê[H�EFÈ^H�I�VbÈKEFN;X*Ð
Ä X§ÈKÊ[H>ÇuVbPKH�NYË¶ÈjÉ+N�N;Iga�NQI^H+G;VbI^EnVYó[DFH�P*ÈKÊ[H C Ï�VbDFEFÈjL�NbË*V�Ç�N;XMÑ�ÍQÏ[I�VYÈ^EFN;X�ZÆH�Å�H�X[Z[P+N;X

ó�NQÈ^Ê�GQH�I^ÈKH�Ì Å[DnVbÇ�H�a6H�XMÈ*VbX[Z Ç�NQX[X[H�Ç�ÈKEFG}EFÈjLMÐ � Ê[H�I^H>VbIKH]ÈjÉ+N�ZÆELKcH�IKH�XMÈ#ÉpV�LMP(È^N�ÅÆI^NMÇ�H�H�ZM.
å;Ð>C�X[H`ÇuVYX EFÍQX[N;IKHµÈKÊ[H`NQÅ[È^EFa�EFÓuVYÈ^EFN;X¹NbË�ÈKÊ[H`Ç�NQX[X[H�Ç�ÈKEFG}EFÈjLÖó}LÖH�XMË�NQI^Ç�EFX[Í�VöÑ�Ì}H�Z
ÈjLMÅ�H�NYË#Ç�N;X[XÆH�Ç�È^EFGMEFÈjL�ÈKÊ[I^NQÏ[Í;Ê[NQÏ[È�ÈKÊ[H�EFÈ^H�I�VbÈKEFN;X�Å[I^NMÇ�H�P^P(NãEOX6È^Ê[H<ó[EFG;VbI^EnVYÈ^H�ÇuVbPKH;Ô
VbX N;óMGMEFN;Ï[P(ÇuVbX[ZÆEOZ�VbÈ^H+EFPgÈ^Ê[HPO�H�DnVbÏ[X�V�L�ÈKI^EnVbX[ÍQÏ[DnVbÈKEONQX�ä Q�é^ÐJR�XÆZ[H�I#ÈKÊ[EFP�Ç�N;X[PKÈ^I�VYEFX}È
È^Ê[H VbDFÍ;NQI^EFÈ^Ê[a&ÇuVYX�Å[I^NMÇ�H�H�Z`H�Ì[VbÇ�ÈKDFLµVbP>EFX�È^ÊÆHWÏÆX[EFG;VbI^EnVYÈ^H�Ç�VbP^HQÐ

ò[Ð>C�X[H�ÇuVbX�VYÈ^È^H�a�Å[È#ÈKN§NQÅ[È^EFa6EOÓ�H]ó�N;ÈKÊ�Å�VYI^È^P+NbË*ÈKÊ[H�Ç�N;XMÑ�ÍQÏ[I�VYÈ^EFN;X6EFX�Å�VbIxVbDFDFH�DjÐ*![NQI
H�Ì[Vba6Å[DFH;Ô�ó�HxË{N;I^H>H�VbÇxÊ§PKÈ^H�Å6N;X[H+Ç�NQÏ[DFZ§IxVbX[Z[NQa�DFL�ZÆH�Ç�EFZ[H�ÈKN�H�EFÈ^Ê[H�I�a�NbG;H+V>G;H�I^È^H�Ì
N;I�ÝJS#ï-TöV Ç�N;a�a6N;X H�Z[ÍQH�NbËgÈjÉ]N�VbZ(B�VbÇ�H�XMÈ>ÈKI^EnVbX[ÍQDFH�PuÐ

U V�W�XZY\[>½[Ã^] Ã^_�`(½[Ã^¿#¼badcfe]¿�¾[Ãj½�W�]
î H�X[NbÉ Z[H�P^Ç�I^EFó�H�ÈKÊ[H�EFX[Z[EFGMEFZ[Ï�VbD(P^ÈKH�Å[P�NYËpNQÏ[I�VbDFÍ;NQI^EFÈ^Ê[a¹Ð*��DFÍ;N;IKEFÈ^Ê[a å EFP�V�Ê[EFÍ;Ê´Î
DFH�G;H�DcZÆH�P^Ç�IKEFÅ[È^EFN;X(Ð � Ê[H�P^ÏÆó[P^H C Ï[H�X}È�P^H�Ç�È^EFN;X[P�Z[H�PKÇ�I^EFó�H§ÈKÊ[H�EOa6Å�NQI^ÈxVbXMÈ#P^ÈKH�Å[P�EOX6a�NQI^H
Z[H�ÈxVbEFDjÐ

g�Ø ðQÞ;Û�ÚrÙOáÆÕihkjPlMT¶Ù{ÚnÕ ïbØcØOÚrà[Üxï;Û�Ý�T�ØOÚrà[Ü§ï-T*TcÛ^Þ(mQÚnÕ ï;Ù{ÚnÞ;à�n
oqp r�sqt�rvu(w�uxt�u�szy|{*}qw�~�ux����p�s*t�u�}qwb����rqp�t�r*�d��y�s�{krk�
rqw�t�sqw���{*}qw�w r�{�t�ux��uxt��G�A��
r*t�rqpq�Gu(w�r|u(w�uxt�u�szy�t rk����rqp sqt���p�r\sqw���{�p r�sqt�r�sqw�w r�s�yAuxwz�v��{���r*����y�r������u�y�rvuxt rqp�sqt�u�}qw�uq��w�}qt�~�uxw�u*����rq���oq��s*w���rv{���p�p rqw�tv{*}*w�~�ux���zp�sqt�u�}*w��o�s�y�{���y�sqt r|{���sqwz��r�uxw�rqp�p�}qpd�
rzs�����p�r=���w�� }Zu(t�rqp�sqt�u�}qw�ux~�p�rz��r�{�t�r*�|�z�Z� u�����y�s*t�rq��sqwzw�r�s�yAu(w�������
r*t���p�wv{���p�p�rqwztv{*}qw�~�ux����p�s*t�u�}qw��
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�
C�Ï[IWVYÅ[Å[I^NbÌMEFaµVYÈ^EFN;XÆP]VbIKH�Z[HxÑ�XÆH�Z¸NbGQH�I�ÈKÊ[H�NQI^EFÍ;EFX�VYDcP^EFÈ^H�P�ô�Ç�N;XMG;H�ÌµÊMÏ[DFDjÐ Ä XöÈ^Ê[H�ÏÆX[EÒÎ
G;VbIKE�VYÈ^H#Ç�VbP^HQÔbÉ]H+Ç�NbGQH�I#È^ÊÆH]Ç�NQXMG;H�Ì�ÊMÏ[DFDMóML�ÇxÊ[NMN;PKEOXÆÍWÈKÊ[H+DOHçË�È^a6N;P^ÈgVbX[Z<È^Ê[H>IKEOÍQÊMÈ^a�NQP^È
N;IKEOÍQEFX�VbDcGQH�I^ÈKEOÇ�H�P§VbXÆZ`Z[EFP^ÈKI^EFó[Ï[ÈKH§ÈKÊ[H�I^H�P^È�NYË7GQH�I^ÈKEFÇ�H�P�Ï[XÆEUË{N;I^a6DFL�ó�H�ÈjÉ+H�H�X¹È^ÊÆH�a¸Ð Ä X
È^Ê[H�a�Ï[DFÈKEOG;VYI^EnVbÈKH>ÇuVbPKH�P�Ç�NbG;H�I�È^ÊÆHWÇ�N;XMG;H�Ì�ÊMÏ[DFDcóMLµVYDOÉ>V�LMP>P^H�DFH�Ç�È^EFX[ÍµVYDFDcX[N;XMÎjEFXMÈ^H�IKEONQI
G;H�IKÈ^EFÇ�H�PxNMÈ^Ê[H�X�É+H>Ç�ÊÆN}NQP^H�È^Ê[H�I^H�PKÈ>NbËcG;H�IKÈ^EFÇ�H�P>IxVbX[Z[NQa�DFL�Ë�I^NQa&È^Ê[H�N;I^EFÍQEOX�VbDMZ�VbÈxV�P^H�ÈuÐ
Ä X`È^ÊÆH§ó[EFG;VYI^EnVbÈKHWÇ�VbP^HQÔcÉ]H Z[HxÑ�X[H§ÈKÊ[H EOXÆEOÈKEnVbD*Ç�N;X[X[H�Ç�È^EFGMEFÈjLµóML¸V¡O�H�DnVbÏ[X�V�L6È^IKE�VYX[Í;Ï´Î
DnVbÈ^EFNQX�NbË�ÈKÊ[H�EFX[EFÈ^EnVYD�GQH�I^ÈKEOÇ�H�Puô�P^EFÈKH�PuÐ
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�&I^HuVYP^N;X�Vbó[DFH Ê[H�Ï[IKEOPKÈ^EFÇ�È^N6Z[HxÑ�XÆH�È^Ê[H�EFX[EFÈ^EnVYD*È^H�a�Å�H�I�VYÈ^Ï[IKH§EFP�È^N`VbÅÆÅ[DFLµPKN;a6H�P^ÈKH�Å[P
NbË#È^ÊÆH§EFÈ^H�I�VbÈKEFN;X�P^ÇxÊ[H�a6H3VYX[Z`ÈKN�Z[HxÑ�X[H§ÈKÊ[H EOXÆEOÈKEnVbDcÈ^H�a�Å�H�I�VYÈ^Ï[IKH§EFX`V�É>V�L�È^Ê�VYÈ�È^ÊÆH
VbX[XÆHuVbDFEFX[Í§VYDOÍQN;IKEOÈKÊ[a&EFX[EFÈ^EnVbDFDFL§VbÇ�Ç�H�Å[ÈKPBVYX\HKH�ÌMÅ�H�Ç�È^H�Z`ó�VbZ�I�PKÈ^H�Å�É>EFÈ^Ê`V<Å[I^NQó�Vbó[EFDFEFÈjL
NbË]NQX[H�Ê�VYDUËxÐ
¥�H�ÌMÈuÔcÉ+H�DFNbÉ]H�IWÈKÊ[H�È^H�a�Å�H�I�VYÈ^Ï[IKH�EOX¹P^ÈKH�Å[P�Ô*DFHuV�GMEFX[Í�EFÈWÇ�N;X[PKÈ�VbXMÈ�Ë{N;I�V
Ñ�ÌMH�Z�XMÏ[a�ó�H�I]NYË�EFÈ^H�IxVbÈKEONQX[P�VbXÆZµPKÇuVbDFEFX[Í EFÈ>ó}L�V<Ñ�Ì}H�Z�ËjVbÇ�ÈKN;I�V�Ë{È^H�IKÉpVYI^Z[P�Ð

1cø&¦ ��¤�ý��=��ú��=�§(¤�	��Wü�����	��G<�¨>A�M 4��ü��bý��ú¢>A�
� Ê[H�PKEOa�ÏÆD�VYÈ^H�Z�VbX[XÆHuVbDFEFX[Í�VbDFÍQN;I^EFÈKÊ[a¸ô P#Ç�NQI^H EFP�EFÈ^P�EOÈKH�I�VYÈ^EFN;X�PKÈ^H�Å*Ð Ä X`Å[I^EFX[Ç�EOÅÆDOHQÔ[N;XÆH
ÇuVbX6Ï[P^H�VbXML�a�H�È^Ê[NMZ�È^N ÇxÊ�VbXÆÍ;H�ÈKÊ[H�Ç�Ï[IKI^H�XMÈ>Ç�NQXMÑ�Í;ÏÆI�VbÈKEFN;X*ÔQó[Ï[È+É]H�Ê�V�G;H?Ë�N;ÏÆX[Z�NQÏ[È
È^Ê�VYÈ]ÈKÊ[H"HKP^Å[DFEFÈ^I�VbÅ[ÅÆI^N}VYÇxÊ*ÔMP^Ê[NbÉ>X�EFX���DFÍ;NQI^EFÈ^ÊÆa òÆÔMÉ]NQI^õMP>G;H�I^L�É]H�DODjÐ
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sqt�r\��µ0��{*}qw�tzp�ux����t�u�}qwd��´�t�}dt�� rvrqp�p }qp¶�
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}q��rq¯zp�}q��sq��u�yAuxt���ºzº¼»���²�³\½�rqpzt�rq�d�
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� Ê[H�Ç�N;X[PKÈ�VYX}È¹Õ§ÞqÂuÜ0Ã>ÛKÞ*Äxï*Ä�ÚFØOÚrÙ¢Å¹EFP§ÏÆP^H�Z ÈKN0Ç�N;XMÈKI^N;D�È^Ê[H�ó�H�Ê�V�GMEFN;Ï[I�NYËWÈKÊ[H`N;Å´Î
È^EFa�EFÓuVYÈ^EFN;X¹Å[IKN}Ç�H�P^P6Ë�NQI�ó[EFG;VbI^EnVYÈ^H6Ë�Ï[X[Ç�È^EFN;X[P�Ð Ä Ë�È^ÊÆEOP�Ç�N;X[PKÈ�VbXMÈ�ô P6G;VbDFÏ[H�EFP�N;X[HQÔ#È^ÊÆH
VbDFÍ;NQI^EFÈ^ÊÆa5a�NbGQH�P�V`GQH�I^ÈKH�Ì�EFX H�G;H�I^L�PKÈ^H�Å(Ô]VbXÆZ V�Ë{È^H�I�HuVYÇxÊ GQH�I^ÈKH�Ì a�NbGQH�a�H�XMÈ�È^ÊÆH
Ç�Ï[IKI^H�XMÈ�È^IKE�VYX[Í;ÏÆD�VYÈ^EFN;X6EFP�Ï[Å�Z�VbÈKH�Z¹È^N�P�VYÈ^EFPjË{LµÈKÊ[HÆO�H�D�VYÏ[X�V�L�Å[IKN;Å�H�I^ÈjLMÐ Ä X`È^ÊÆH§NQÈ^Ê[H�I
ÇuVbPKH>È^Ê[H�VbDFÍ;NQI^EFÈ^ÊÆa ÇuVbX�H�EFÈKÊ[H�I#a6NbG;H]V�GQH�I^ÈKH�Ì N;I#PKÉpVYÅ�VbX H�Z[Í;HQÔ;ÈKÊ[H�I^H�ó}L�NQÅ[È^EFa6EOÓ�EOXÆÍ
ó�NQÈ^Ê�G;H�I^È^H�Ì�Å[DnVbÇ�H�a�H�XMÈ�VYX[Z�ÈKI^EnVbX[ÍQÏ[DnVbÈKEONQX�P^EFa�Ï[DFÈ�VYX[H�NQÏ[P^DFLMÐ
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�§�¨>A�Gx�bú�É�ü��ú@>A�#ø � N�H�PKÈ^EFaµVYÈ^H�Ê[NbÉ a�Ï[ÇxÊ�ÈKÊ[H I^HxÎ
a�NbG;VYD[NbË#VbX�EFX}ÈKH�I^EFNQI>G;H�IKÈ^H�Ì�Ê�É+N;Ï[DFZ�EFX[Ç�I^HuVYP^H�ÈKÊ[H�Ç�Ï[IKI^H�XMÈ�H�IKI^N;I>a6HuVbPKÏ[I^HQÔ[É+HWH�P^È^EÒÎ
aµVYÈ^H+È^Ê[H�H^GQN;DFÏ[a6HJI�NbË=Ê[ô P>Å[DnVYÈ^H�DFH�Èx. î H�Ç�N;X[PKÈ^IKÏ[Ç�È�VbX�VbÅ[ÅÆI^NbÌMEFaµVbÈKEFX[Í�DFHuVYP^È+P C Ï�VbIKH�P
ÊML}Å�H�IKÅ[DnVbX[HPË Ë�N;I#VYDODMGQH�I^ÈKEOÇ�H�P]PKÏ[I^IKN;Ï[XÆZ[EFX[ÍEÊ[Ð � Ê[H�X�É+H]ÇuVYDFÇ�Ï[DnVbÈKH�Ì�VbP;ÊÆô P�N;I^ZÆEOX�VbÈ^HçÎ
Z[EFI^H�Ç�È^EFN;X�Z[EFPKÈ�VbXÆÇ�H>Ë�IKN;abË�VbX[ZÆÍ VYP#È^ÊÆHWVbIKHuV�NYË±ÊÆô P+Å[DnVbÈKH�DFH�ÈuÔYP^H�HE!(EFÍ�Ð�Î[Ð î H]ZÆHxÑ�X[H
È^Ê[H<H�I^IKN;I�Ç�N;XMÈKI^EFó[Ï[ÈKEONQX`VbP+Ï Í�ÐJÌ T(Ñ ò EFXµÈKÊ[H Ï[X[EFG;VbIKE�VYÈ^H�ÇuVbPKH3VYX[Z¸VbP8Ï Í�ÐxÌ TxÑ Î EFX
È^Ê[H�óÆEOG;VYI^EnVbÈKH�ÇuVYP^H;Ô(È^N�H�X[PKÏ[I^H6È^Ê�VYÈ�È^ÊÆH�I�VbÈKEFN�NbË�V6G;H�IKÈ^H�Ìcô(H�I^IKN;I Ç�N;XMÈKI^EFó[Ï[ÈKEONQX VYX[Z
È^Ê[H�Ï[PKH�Z6D#TBH�I^IKN;I>a�H�VbP^ÏÆI^H�EFP>P^ÇuVYDOHçÎëEFXMG;VbIKE�VYXMÈuÐ
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#�$Ò%�JÓÆ�Ô yji{zUq�s�i{z|h}t sW��fKk^ijfx¯�Õ}wxm�h;i{kjz|�;�}i{zUm�h`ijm�i{ Mf�fKkjk^m�k+qWfxs�y{�;k^f�±

Ö þ�>
Égý[þ�ù�	z��x	�?�×v>�ØA	�9�	��GQø Ä Ë�Ê[ô PgH�I^IKN;I#Ç�N;XMÈ^IKEOóÆÏ[È^EFN;X EFP*PKaµVbDFDFH�I(È^Ê�VYX§V�Ç�N;X[PKÈ�VYX}È
ØOÞx¬xïbØ Ù¹ÞqÂuÜ�Õ§Ü�à[Ù&Ú*ïq¬uÙ{Þ;Û6È^EFa6H�P�È^Ê[H6Ç�Ï[I^IKH�XMÈ§H�I^I^NQI§a6HuVbPKÏ[I^HÜÛ�ÔcÉ]H�VYP^PKÏ[a�H�ÈKÊ�VbÈ+ÊöEFP
Ç�Ï[IKI^H�XMÈ^DFL`DFNMÇuVYÈ^H�Z¹EFX V¾HfÝ¶VYÈ^I�I^H�ÍQEFN;X`NYË]È^Ê[H Ë{Ï[X[Ç�ÈKEONQX¸VbXÆZ¸PKÊ[N;Ï[DFZ¹ó�H a�NbGQH�Z¸V�É>V�L
Ë�I^NQa&È^Ê[EFP+I^H�ÍQEONQX*Ð î H�a�NbGQH�Ê§ðYØOÞqÄxïbØnØ&Å§ÈKN3V<I�VYX[Z[NQa�DFL�ÇxÊ[N;PKH�X�X[H�É PKEFÈ^H�X[N;È>VbDFIKHuVbZ[L
ó�H�EOXÆÍWÅ�VbI^È�NbËcÈ^Ê[H�Ç�Ï[I^IKH�XMÈ]Ç�N;XMÑ�ÍQÏ[I�VYÈ^EFN;X(Ðb\]L Z[NQEOXÆÍWÈKÊ[EFPgÉ]H�VYP^P^ÏÆI^H�ÈKÊ�VbÈ�G;H�IKÈ^EFÇ�H�P+Í;H�È
Z[I^EFGQH�X3V�É>V�L�Ë�IKN;a X[HuVbIKDFL�Ý¶VbÈ�I^H�ÍQEONQX[PgNbË*V�Ë�Ï[XÆÇ�È^EFN;X EFX§H�VbI^DFL P^ÈxVbÍ;H�P#NbËcÈ^Ê[H>EFÈKH�I�VYÈ^EFN;X*Ð!(EOÍQÏ[I^H�Þ P^Ê[NbÉ>P>ÈKÊ[H�Å[IKNMÇ�H�P^P�NYË7VbÇ�È^Ï�VYDODFL�a6NbG}EFX[Í�V GQH�I^ÈKH�Ì�ÍQDONQó�VbDFDFL EOX�Z[H�È�VbEFDjÐ

1)

4) 5)

2) 3)
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