
���������
	 �����	�����	�� � ����������� � �����������  �
�!�"�#�
$ �%�!�'&����(�)�����*�

+-,/.�,1032�465746098;:6<=090>,@?A<=BDCD<E.F?A5GBH8

I%JLKFM>NPORQSM
TVUXWZYS[E\^]_WH\F`badceWHfSahgjik\l[mce[_no[Ep_q/Y-`bisr
amptpu[dfwv�aExbaEy_ce[zxX[E{|[zy}v
v~g_v~ceWH{�q@�j�Xr�cl[�am�}�Xpug�]_�t�EWH\lveW�pt[_noamp��6[Ept�tno�uW�vD��[z\�veWoptWHn�cl�ux}�
\e[zy_ceW�v�aEx}]��X\l[E��am�zamce�txX��\lWHazn^U}am�X�tpt��cAg��ux_��[z\e{�amce�t[Ex�cl[�[EceUXWH\
]_[E{�aE�ux}vH���w[dfSWo�zWo\��ZY-`bi���WH\e{|�uclvD����WHv�cl[�U}ah�EWLn�[zx_�}��n�c~�
�ux}����[zpu��n��tWHvPceU}amcsnoaEx�ptWHaz]�ce[�\l[Ey_cl�ux}���tx}v~claE�X�upt�ucAgE�PTVUX��vP�}am�6Wo\
�X\l[E�6[zveWHv>a�veW�c�[E�}�Ey}�t]_WHpu�txXW�v
��[z\>aEx��j�Rce[���[Eptpu[df��tx�veW�cece�txX�j�uclv
\e[zy_ce�txX���6[Ept��n��tWHvH�Ef-�uceUX[zy_cs\lWH =yX�t\e�txX��no[=[z\l]X�ux}amce�t[Ex|f-�uceUD[EceUXWH\
�j��W�vo�¢¡jyX\Lam�X�}\e[=aEn^U£W�¤_�Xpt[E�uclv�ceUXW�¥¦x=ceWH\exXWocH§ v�U}�uWH\laE\ln^UX��noaEp
vAcl\ey�n�cey}\eW�amx�]�clUXWDn�[z{�{|WH\lno�taEp>\lWop�adcl�u[zx}veUX�u��vj�6W�cAfSWoWHx�����WHv
ce[D�t{|��[=v~W�a|��am\ece��amp
[z\l]_WH\-[ExLclUXW�v~Woc�[m�P\l[Ey_clWHvScl[DWHazn^U¨]_W�vA�
ce�tx}adcl�u[zx
�7TVUXW¨�Ey}�t]_WHpu�txXW�v�no[Ex_��[z\e{©cl['no[Ex��EWHx=ce�t[Ex}aEpkce\^adªDn��
WoxX�z�ux}WoWo\l�txX���}\lazn�ce��n�W�v«[E�j¥~�_isvo�samx}]7�X\e[d����]_W¨WHaEn^U��j�7f-��clU
v~�t�Ex}��¬�nHamx=cP�}Wo¤��t�X�tpu�ucAg��uxDveWoptWHn�ce�txX���uclvkpt[_noaEpX��[zpu��n��tWHvH�9XyX\eceUXWH\~�
{|[E\lWE�6ceUXW��Ey}�t]_WHpu�txXW�v�WHx}v~y}\eW�\e[zy_ceW�n�[Ex��zWo\l�EWox�n�WRWo�zWox�y}x}]_Wo\
n^U}amx}�EWHv��ux�ceUXW«ce[E�6[Ept[E�zg¨aEx}]\l[Ey_cl�ux}�D��[zpu��n��tWHvH��®j\lahf-�txX�D[zx
a���[E\l{|aEp9{�[_]_WHpP[m�VYV`bi9�GfSW|�X\e[d�zW�clU}adcb��[Eptpt[df-�uxX�¨[Ey}\��}\e[E�
��[=v~W�]L��[zpu��n�g¨�Ey}�t]_WHpu�txXW�vw�Ey�am\^amx=ceWHWHvV\l[Ey_clW«n�[zx=�zWo\l�EWHx}n�Wz�Z¯�W
amp�v~[D]XWHvln�\l�u�6WRUX[df;[EyX\w{|WoceUX[_]_[zpu[z�Eg�nHamxL��W�am�X�Xpt�tWH]�ce[Dx}Wof
cAg���W�v�[E�9\lWop�adcl�u[zx}veUX�u��v-��WocAfsWHWox°����WHvH�6UX[df3cl[��zWo\l����g�ceUXW�UX���
Wo\^am\^n^UX��noamp>�j�°\eWHptamce�t[Ex}veUX�t�}vH�GaEx}]�U}[df�ce[¨\eW�ampt�u±HW�[zyX\���[zpu��n�g
�EyX��]_WHpu�txXWHvH��¡jyX\�am�X�X\l[zazn^U£U}aEv�v~�t�ExX�u¬�nHamx=c��X\^aEn�ce��noamp��haEpuy}W
v~�tx}noW«�ucj�X\lWHveWo\l�EW�vVceUXW�am�X�tpt��cAg¨[m�kW�aEn^U��j�Lce[�aE�X�Xptg¨no[E{|�XptW�¤
pu[_nHamp>��[zpu��n��tWHvjf-��clUX[EyXc�]_�t��yXpu�z�ux}�D��c^vjY-`bi�n�[ExX¬}�EyX\^adcl�u[zx}vVcl[
[mclUXWo\^vo�

² ³
´ M9NPµD¶�·LQSM9¸oµ ´
TVUXW�¥¦xzclWo\lxXW�cbn�[zxXxXWHn�clv�ceUX[zy}vlamx}]Xv�[m�Z��y_ce[zxX[E{|[Ey�v���g_v~ceWH{|v
q/����WHv^r�[E�6Wo\^adceW�]���g�]_�u¹6WH\eWHx=c¨�tx}v~ce�ucey_cl�u[zx}vo�bvey}n^U�azv�¥¦x=clWo\e�
xXW�c���WH\e����n�W«iZ\e[d����]_Wo\^v�q�¥~�XiZv^r��Gn�[E{|�}aExX�tWHvH�6aEx}]yXxX�t�EWH\lve�uce�tWHvH�
º-[EyXce�txX�Df-�uceUX�tx�amx�j�¨��vwno[Ex=ce\l[EptpuW�]¨�=g��ux=cl\laz]_[E{�am�tx¨�X\e[Ece[E�
n�[zptvjv~y}n^U�azv�¡b�_isS�}¥~�=�»¥~�G�Gamx}]º-¥Ai)¼�½o¾1������WHvj�txzclWo\^n�[zxXxXWHn�c
���ta¨]_WH]X�tnHadceW�]pt�uxX¿_vbamx�]��XyX�}pu��n«x}W�cAfS[E\l¿¨aznon�W�vevj�6[E�txzc^vo��aEx}]
W�¤Xn^U}aExX�EW�\lWHazn^U}am�}�upt��cAg¨�tx_��[E\l{�adce�t[Exy�v~�txX�DclUXW|Ys[z\l]XWo\j`bamceW��
fSahg�ik\l[mce[_no[Ep�q/Y-`bisrV¼ À��EÁm¾1�9Y-`bi'�tvPaEx|�ux=ceWH\l]X[E{�am�tx�\l[EyXce�txX�
�X\l[mce[_no[Ep�ceU}amcSamptpt[dfwvZ�j�_WHvsce[�am�X�Xptg|pu[_nHamp6��[zpu��n��tWHvZ��[E\Sv~WHpuW�n�c~�
�ux}��\l[Ey_clWHv|amx�]Â�X\l[E�}aE�zamce�txX��\l[Ey_cl�uxX���tx_��[E\l{�adce�t[ExF�Pf-��clUX[Ey_c
\eWH�EW�ampt�uxX�wceUXWH�u\>��[zpu��n��tWHv�[E\��ux=clWo\lx}ampEce[E�6[Ept[E�zg�cl[�[EceUXWH\lvH����[dfV�
Wo�zWo\��F\lWHn�WHx=c«vAcly}]_�tWHvRU}ah�zWDv~U}[df-x°clU}adc�ano[EptpuW�n�cl�u[zx�[E�-����WHv
ÃmÄ Å�Ä Æ�Ç�ÈlÉSÄ ÊFË�Ä Ì/Í-Ì@ÍoÎPÏ�Î¦Ð�Ì¦Ñ�É~Ò}Ó_Ô Î¦Õ»Ì/Ö/Ä Õ¦ÈlÔmÈlÆo×�ØXÉlÙPÐoÚ�Ì@Î¦Ö�Ó_ÆoÛlÄ ÆHÎ¦Î¦Ö�Ä ÆoÛ�ÜÝGÆoÄ ÞlÎ¦Ö/Ê�Ä ÌtßSÉ~ÒXàVÈlÊ�Ê�ÈlÕ@Í�ÚHÊ�Î»Ì�Ì/Ê»Ü�áGÙPÍoÎ¦Ö�ÊâÌ¦ÑXÓ_ÙPÈlÄ Ô�ã_Ô ÛlÈeÉ^ä�Î¦Õ¦Ê1Ñ ÚoÙPÈlÊ�Ê1Ñ Î¦×HÚhÑ�å^Î¦ÆoæÆoÄ Ò�Î¦Ö�ç6Î»Å�Ò�ÉeÖ/×PÄ Ê�Ë6Ä Ì/ÍkèGÎ»Ì�ËXÉeÖ�é�Ä ÆHÛFÈlÆo×PÏ�Ä ÊâÌ/Ö�Ä êHÚ�Ì/Î¦×kë�ß�ÊâÌ/Î¦ÙPÊ_ØXÎ¦Æ^Ì/Î¦Ö»Ü^á�ì�í�ìÃmÈlêoÊ1Ñ�Ó_ÙPÈlÄ Ôîãmï�Ö�Î»Åoä
Ö�Î¦Ê�Î¦ÈlÖ�Õ@ÍdÑ È~Ì�Ì¦Ñ Õ¦ÉlÙLÃmÄ Å�Ä ÆVÇ
ÈeÉZËXÈeÊGÊ�ÚHÐoÐhÉeÖ�Ì/Î¦×sÄ Æ-ÐHÈeÖâÌGê^ßè�ë�ð¨ÛeÖ�ÈlÆ^ÌkáGèGñuæ�òeòlólóeôlôeô�Ü6è�ë�ð¨ÛlÖ�ÈeÆ^ÌkáGèGñtæuõlõlölôlö~÷^ö^Ü�ÈeÆH×�è�ë�ð¨ØXáGç�Ó_Ó_çá6ËXÈeÖ�×�ÛeÖ/ÈeÆ^ÌkáGèGñtætòlöeólôeô�ø~ù^Ñ�áGÆ^ßRÉlÐoÄ ÆoÄ ÉlÆoÊ1ÜXúhÆo×oÄ ÆHÛeÊ1ÜXÈlÆo×�Õ¦ÉlÆoÕ¦Ô ÚoÊ/Ä ÉlÆoÊ9ÉlÖÖ�Î¦Õ¦ÉlÙPÙPÎ¦Æo×oÈeÌ/Ä ÉlÆoÊ_Î»Å�ÐoÖ/Î¦Ê�Ê�Î¦×ZÄ ÆSÌ/ÍHÄ Ê�ÙPÈ~Ì@Î¦Ö�Ä ÈeÔdÈlÖ�Î�Ì/ÍHÉeÊ/Î
É~Ò=Ì/ÍHÎ
ÈeÚoÌ/ÍoÉlÖ�Ê�ÈeÆH××oÉkÆHÉ~ÌGÆoÎ¦Õ¦Î¦Ê/Ê�ÈeÖ/Ä Ô ßkÖ�Î»ûhÎ¦Õ»Ì}Ì@ÍoÎ�Þ�Ä Î»Ë�ÊGÉeÒzÌ@ÍoÎ
èGÈeÌ/Ä ÉeÆHÈeÔEëoÕ¦Ä Î¦ÆoÕ¦ÎGðHÉlÚoÆH×oÈeÌ/Ä ÉeÆdÑ

{�ahg�U}ah�EW�n�[ExX�}�tn�ce�txX�°Y-`biü�6[Ept��n��tWHvRclU}adc|ptWHaE]�cl[°\l[Ey_clW�]_�u�
�zWo\l�EWHx}n�W|¼ ý}��þ�¾»�kº-[Ey_clW�]_�t�EWo\l�EWHx}n�WbnoaEx�\lWHveyXpucw�ux¨\l[Ey_clW�[=veno�upu�
p�adcl�u[zx
��f-UX��n^U�noaEx�ve�u�zxX��¬6noamx=clpug�]_WH�E\^aE]_W-clUXW�Wox}]��1ce[E�1WHx}]D�6Wo\e�
��[z\e{�aEx}n�WR[E�PceUXW�¥¦xzclWo\lxXW�c��w�w�z[E��]_�ux}��ceUXW�v~W�n�[zx_�}��n�ce�txX��Y-`bi
�6[Ept��n��tWHvR��v«no\ey}no�taEp9��[E\RclUXW�v~claE�X�upt�ucAg°[m�VclUXWD¥¦x=ceWH\exXWoc�\e[zy_ce�txX�
�tx_��\^aEv~ce\ly}n�clyX\lWE�jÿkW�cH�Gcl[��6W��}\lazn�ce��noaEp@�Gamx�g¨ceW�n^UXxX�� =yXW«��[z\jWHx_�
veyX\l�ux}��n�[zx=�zWo\l�EWHx}n�W�veUX[Ey}pt]x}[mc�vlaEno\e�u¬�noWRceUXW|am�}�upt��cAgL[E�kWHaEn^U
����ce[�am�X�}pug¨n�[E{|�XptW�¤�pu[_noaEp���[zpu��n��tWHvH�
��x}adclyX\laEp_am�X�X\l[zazn^Ubce[jceUXWS\l[Ey_clWSno[Ex��EWH\e�zWox}noWk�X\l[E�XptWo{ �tx_�

�z[Ept�EW�v6ceUXWky�v~WP[E�=clUXWk¥¦x=ceWH\ex}W�c�º-[zy_ce�txX�wº-WH�E��vAcl\egz��aV\lWo�6[zve�uce[E\lg
[E�k\e[zy_ce�txX�D�6[Ept��n��tWHv�v~�6WHno��¬}W�]��tx°a�v~claEx}]XaE\l]Lp�amxX�zy}am�zW�¼ � ¾1�b�
no[E{|�XptW�clW�aEx}]yX�_�1ce[E�»]}adceW�\eWH�E��vAcl\egno[EyXp�]�n^UXW�n^¿¨�u�kclUXW�v~Wocj[m�
\l[EyXce�txX�'��[zpu��n��tWHv|U}azv�amx�gÂ�6[mclWox=ce��amp�no[Ex��EWH\e�zWox}noW��X\l[E�}puWH{|vH�
��[dfsWH�EWH\H�FceUX��v«�zpu[z�}ampSn�[�[E\^]_�tx}adcl�u[zx'W�¹G[E\ec��/aEnoWHv«veWo�zWo\^ampk�t{��
�6WH]X�u{|Wox=c^vo�°>�t\lv~cH�P{�aEx=g�¥~�_isv�{�ahg��6W�y}x=f-�tptpu�txX�cl[°\lWo�EW�amp
clUXWo�t\|pu[_nHampV��[zpu��n��tWHv�cl[�[EceUXWH\lvH�kamx}]�{�ahg'xX[mc|¿EWHWo�ÂclUXWL\eWH�m�
��v~ce\lg°yX�_�1ce[E�»]}adceWz����W�n�[Ex�]���aEx}]���WH\eU}aE�}vR{|[E\lW��t{��6[E\eclaEx=ceptgE�
WH�EWHx«�u�6¥~�_isvP]_WHno�t]XWscl[b\eWH�EWHaEp=ceUXWH�u\Ppt[_noamp��6[Ept�tnoWHvH�m\lWHn�WHx=c9fS[E\l¿
U�aEvSv~UX[df-xDceU}amcVv~clamce��noamptptg|n^U}WHn^¿��ux}�R��[E\Vn�[zx=�zWo\l�EWHx}n�Ww�}\e[z��WH\~�
cl�uW�vS�tvVamx���ik�»no[E{|�XptW�ceWj�X\l[E�XptWo{�¼ ýd¾»�kTVUX�u\^]���Wo�zWox����
clUXWb\eWH�m�
��v~ce\lg°n�[zyXpt]�Wox�v~yX\lW|n�[Ex��zWo\l�EWox=c�\e[zy_ceW�vbyXx}]_WH\�a��z�u�zWox�ce[E�6[Epu�
[z�Egz��Y-`bi v~ce�tpupR{|�t�EU=c�xX[EcLno[Ex��EWH\e�zW�yXx}]XWo\¨\e[zy_ceWH\�[z\�pt�ux}¿
�/aE�uptyX\lWHvH�G[E\RaD�6[Ept�tnog�n^U}amx}�EWE����Wox}noWE��\^adclUXWo\jceU}aEx�\lWH =yX�t\l�uxX�
�zpu[z�}amp�n�[�[E\^]_�tx}adcl�u[zx
�mfSWw��WHpu�tWo�zW-ceU�adcsno[Ex��EWH\e�zWox}noWVveUX[zyXpt]|�6W
azn^UX�tWo�EW�]|��g�\lWHv~ce\l��n�ce�txX�RclUXWjveW�cS[m�
�6[Ept�tno�uW�vkclU}adcVWHazn^UD�j��noamx
aE�X�XptgE��¥¦x clUX�tv��}am�6Wo\��SfsW�X\l[E�6[zveWa�v~WocD[m�b�EyX��]_WHpu�txXWHv���[E\
aEx��j�¨cl[���[Eptpt[df;�tx°veW�cece�txX�D�uclvj\e[zy_ce�txX�D�6[Ept�tno�uW�vo��f-��clUX[EyXcj\lW��
 =yX�t\l�uxX�Dno[�[E\^]_�ux�adce�t[ExLf-�uceU�[EceUXWH\��j�_WHv«¼���¾»�V¥¦x°aE]}]_��cl�u[zx
�XclUXW
�zyX��]_Wopt�ux}WHvwWHx}veyX\eW�\e[zy_ce�txX��no[Ex��EWH\e�zWox}noWbWo�EWHx�yXx}]XWo\bn^U}amxX�zWHv
�tx�clUXW�yXx}]_WH\eptg��uxX��ce[z��[zpu[z�Eg�q�Wz� ���u�G\l[Ey_clWo\�[E\�pu�txX¿L�/aE�uptyX\lW�r�[E\
clUXWR\l[Ey_cl�uxX�|�6[Ept�tno�uW�vo�
¡jyX\|am�X�}\e[=aEn^U�noaE�X��c^ampt�u±HWHv«[ExÂclUXW�¥¦x=clWo\lxXW�c�§ v�UX�tWo\^am\^n^UX�tnHamp

v~ce\ly}n�ceyX\lW�amx}]�clUXW«n�[z{|{�WH\lno�taEp�\eWHptamce�t[Ex}veUX�t�}vV�6W�cAfSWoWox����WHvH�
TVU}WHveWP\eWHptamce�t[Ex}veUX�t�}vG�ux�n�pty}]_WZnoy}vAcl[E{|Wo\e�»�X\e[d����]_Wo\����6WoWo\e�1ce[m�»�6WoWo\��
aEx}]��}aEn^¿�yX�£¼ �X���h¾»��� noy}v~ce[E{|WH\R�}ahg_vb��c^vR�X\l[d�=��]_WH\b��[E\�n�[zx_�
x}WHn�cl�u���ucAg°cl[ceU}W�\lWHv~c«[m�VceU}W�¥¦x=ceWH\exXWocH�9f-UXWH\eW�aEvR�6WoWH\lv�am�E\lWoW
cl[�Wo¤Xn^U}amxX�zW-ce\^adªDnj��WocAfsWHWox�ceUXWH�u\S\eW�v~�6WHn�ce�t�EWbn�y}v~ce[z{|Wo\^vk��\lWoW
[E�kn^U}am\l�EW
	Xamx��j�¨{�ahg¨amp�v~[|�X\l[d���t]_WR��aEn^¿�yX�n�[zxXxXWHn�ce�t����cAg�ce[
clUXWb¥¦x=ceWo\lxXWocS�txDclUXWbWo�EWHx=cS[E��a��/aE�uptyX\lWE�kT�[�WHx}veyX\eWj\e[zy_ceWbn�[zx_�
�zWo\l�EWHx}n�Wz�PfsW¨�u{|�6[zveW¨a��}aE\~cl�taEpS[z\l]XWo\�[ExÂclUXWLv~Woc|[E��\l[Ey_clWHv
cl[�WHazn^Uü]_WHv~ce�tx}amce�t[Ex
����x}]_Wo\�[EyX\��EyX��]_WHpu�txXWHvH��\l[Ey_cl�ux}�����ta
a��6WoWo\�[z\�a��X\l[d���t]_WH\���v|xXWH�EWo\|�X\lW���WH\laE�XptWDce['\l[Ey_cl�ux}������a�a
noy}v~ce[E{|WH\«pt�uxX¿	P��y}\~clUXWo\l{|[E\lWE�>\e[zy_ceW�vR���ta��aEn^¿�yX��pt�uxX¿_v�U}ah�EW
clUXWpt[dfsW�vAc|�X\lW���Wo\lWox�n�WE����x��j���tv���\eWHW�cl[Âam�X�}pug7aEx�gÂpu[_nHamp
�6[Ept��n��tWHvbcl[LceUXW�\l[Ey_clWHvbptWHaE\exXW�]���\e[z{%xXWH�u�zU=�6[E\^v�f-��clUX�tx�WHaEn^U
�}\eWo��Wo\lWox}noWjn�p�aEvlvH�>TVUXW�v~W��Ey}�t]_WHpu�txXW�vsno[Ex_��[z\e{�ce[|n�[zx��EWox=cl�u[zx}amp
cl\lamªDn��»WoxX�z�uxXWHWo\l�ux}�°�X\^aEn�ce��n�WHv|[E��¥~�XiZvH�samx�]7clUX��v�{|�u�zUzcDfSWoptp

½



W�¤_�Xp�am�tx°f-U�g¥¦x=ceWH\exXWoc�\l[EyXce�txX��]_�t�EWH\e�zWox}noW«U}azv�x}[mcb[�nHn�yX\l\lWH]
gEWocH� �w[dfSWo�EWH\H�S�uc��tv�n�\ly}n���ampwce[�{�am¿zWLceUXW�v~W��zyX��]_Wopt�ux}WHv�Wo¤=�
�Xpt�tno��c«ve�ux�n�W|YV`bi;�uclveWopu�S]_[�W�vbxX[mcRn�[zx}vAcl\laE�ux�\e[zy_ce�txX�¨��[zpu��n��tWHv
ce[�WHx}veyX\eWDno[Ex��EWH\e�zWox}noWE��YVazv~W�]�[zx'[EyX\�\lWHveyXpuclvH��fSW��X\l[E�6[zveW
a�ve�t{��}puW�\e[zy_ce�txX�¨\eWH�E��vAcl\eg�ceU�adc�vAcl[E\lWHvj[ExXptg¨ceUXW��������	��
�	������
 �
��WocAfsWHWoxDW�aEn^U��j���}am�t\H�z\lamceUXWH\PceU�amx|ceU}W�Wox=cl�u\lWwv~Wocs[E�G\l[EyXce�txX�
��[zpu��n��tWHvH�9TVUXWHveWV\eWHptamce�t[Ex}veUX�t�}vPnoaEx��6W-W�¤_�Xpt�tno��clpug«\eWH�E��vAclWo\lWH]���g
ceUXWj�j��W�vP[E\k�tx_��WH\e\lWH]���\l[E{�clUXW�Y-`bi'\e[zy_ce�txX��claE�XptWHvkah�dam�tp�am�XptW
ceUX\l[Ey}�EUX[zy_cVceUXWR¥¦x=ceWH\ex}W�c«¼u½��_��½z½�¾»�
TVU}W-\eWH{|aE�ux�]_Wo\>[m��ceUXW-�}aE��WH\9�tvPv~ce\ly}n�clyX\lWH]�aEv���[Eptpu[dfwvH�>�_WHn��

ce�t[ExDÀj�X\lWHveWox=clv9amx�[d�EWH\e���tWof�[E���txzclWo\^]_[E{�aE�ux�\e[zy_ce�txX�bamx}]�]_��vA�
n�y}vlveWHv��X\eWH���u[zy}v�fS[E\l¿�[zx�Y-`biü�}\e[Ece[_n�[zps]_g�x}aE{���novH�'TVUXWox
�
��WHn�ce�t[Ex£Á°�}\eW�v~WHxzc^v�a°��[E\l{�ampV{|[_]_WopV[m��YV`bi)ceU�adc��ux�n�pty}]_WHv
�j��W�v
f-�uceUR{�yXp�cl�u�}puWZY-`bive��W�am¿zWo\^vo���6[mclUR�ux=clWo\l�u[z\
YV`bi�q/�tY-`biSr
amx}]�W�¤�clWo\l�u[z\9Y-`bi q�W�YV`biSr��maEx}]�az]X]_�uce�t[Ex}aEp_YV`bi'amc~ce\l�t�Xy_ceW�vo�
¯�WR]_Wo¬}xXWjceUXW�cAg��6WHvS[m�F\lWop�adcl�u[zx}veUX�u��vZ�6W�cAfSWoWHx��j�_WHvVamx}]�]_W��
veno\e�t�6W�clUXW�U}�uWH\laE\ln^UX��noaEpsv~ce\ly}n�clyX\lW�[m��ceUXWL�j�Â�E\^am�XUÂ�tx �_WHn��
ce�t[Ex�ý}��¥¦x���WHn�ce�t[Ex�þX�6fSW��X\lWHveWox=c�[EyX\j��[zpu��n�gL�Ey}�t]_WHpu�txXW�vjaEx}]
��[E\l{�amptpugL�X\l[d�EWbclU}adcbaE]_UXWH\eWHx}n�W�ce[DclUXWHveW«�zyX��]_Wopt�ux}WHvj�Ey}aE\laEx_�
ceWHWHvFno[Ex��EWH\e�zWox}noW>��[E\FaEpupz��[=veve�u�}puWP�txX�uce��amp�vAc^adceW�vo�F¯�WZveUX[df'UX[df
ce[��6Wo\l{|��cjaz]X]_�uce�t[Ex}aEpG�}W�¤_�t�X�tpu�ucAg��txn^UX[�[zve�ux}���6W�cAfSWoWHxL\e[zy_ceW�v
ceUX\l[Ey}�EU�n�y}v~ce[z{|Wo\^v>aEx}]�\e[zy_ceW�v>ceUX\l[Ey}�EU���WHWo\^vP��g«{�am¿��txX�b\eWo�
ampt�tv~ce��nZazveveyX{|�_cl�u[zx}v
am�6[EyXc��6WoWo\e�1ce[m�»�6WoWo\F\eWHptamce�t[Ex}veUX�t�}vo��TVUXWox
�
��WHn�ce�t[Ex � ]_��vln�y}vlv~W�v6ceUXWZ\e[z�Xy}v~cexXW�vevG[E��[zyX\��Ey}�t]_WHpu�txXW�vGce[�n^U�amxX�zWHv
�ux�x}W�cAfS[E\l¿Rce[z��[zpu[z�EgE�E\e[zy_ce�txX�R�6[Ept�tno�uW�vo�=amx}]|\lWop�adcl�u[zx}v~U}�u�}v9�6W��
cAfsWHWox��j�_WHvH��¯�W�]_WHvln�\l�t��W�UX[df)ce[°aE�X�Xptg°[zyX\R{|W�ceU}[�]X[Ept[E�Eg
ce[|xXWHf�cAg���W�vV[m�F\lWop�adcl�u[zx}v~U}�u�}vsclU}adcwnoaEx�aE\e��v~Wj��WocAfsWHWoxL�j��W�vo�
amx}]�UX[df#amx������}am�t\�noaEx�cl\laEx}ve��cl�u[zx�cl[�aLxXWof�\lWop�adce�t[Ex�v~UX�t�
f-UX�tpuW�X\lWHveWo\l���ux}��Y-`bi�vAc^am�X�tpu�ucAgE����W�n�cl�u[zx ��no[Ex}nopuy}]XWHv�ceU}W
�}am�6Wo\�f-�uceU°aD]X�tvln�y}vlve�u[zx[m�9��y_cey}\eW�\eW�v~W�am\^n^UL]X�u\lWHn�ce�t[Ex}vH�w�w�_�
��WHx}]_�u¤¨� �X\lWHveWox=c^v-amx¨W�¤Xam{|�XptWb[m��U}[df�ce[�no[Ex_¬}�zyX\lWba��s��veno[
\e[zy_ceWH\Vce[|[E�6Wog�[EyX\-�6[Ept��n�gD�zyX�t]XWopt�uxXW�vo�

� ³
´ M��wNP¶µ�� O�¸ ´�� µ�·�M9¸ ´��
¥¦x¨ceUX��v-v~W�n�cl�u[zx
�_fsWb�X\lWHveWox=cV�}aEn^¿��z\e[zyXx}]�{�adclWo\l�taEp�[Ex�ceUXWb¥¦x_�
ceWH\exXWoc9aE\ln^U}��clWHn�clyX\lW�¼�½hÀ�¾Xamx}]RceUXWSy}veWZ[m�6YV`bi���[E\>�ux=clWo\^]_[E{�am�tx
\e[zy_ce�txX� ¼ ÀX�9Ád¾1��¯�W¨aEptve[�veyX{|{�am\l�u±HW��X\lWo���t[Ey}v�fS[E\l¿�[zxÂceU}W
�X\l[mce[_no[Ep
]_g�x}aE{���novV[E�9Y-`bi9�

 "!$# %'&)(+*-,.&/*0(213,.465/78(+*94:(�;/,�*
TVUXW-¥¦x=ceWH\exXWockn�[Ex�v~��vAc^v>[m�6a�p�am\l�EWVn�[zpuptWHn�ce�t[Ex«[E��UX[=vAc^v9�ux=clWo\^n�[ExX�
xXWHn�ceW�]���g�xXWocAfs[z\e¿_vb[E�Vpt�txX¿_v«amx�]'\e[zy_ceWH\lvH�¨TVU}WD¥¦x=ceWo\lxXWoc«�tv
]_�t�=��]_W�]��tx=ce[�ceU}[Ey}vlamx}]}v9[m�6]X�tv~ce�tx}n�ck\lWo�z�u[zx}v>[m�GaE]_{|�txX�tv~ce\^adcl�u�zW
n�[zxzcl\e[zp@�z\eWo��Wo\l\eW�]�ce[«azv<�	=+�>�	�:�@?A�@=��B�DCE�D�8�F?���q/����WHv^r��HGk¤_aE{��
�XptWHv
\^amx}�EW>��\e[z{�no[EptpuWH�EWknoaE{|�Xy}veWHv
aEx}]bn�[E\l�6[E\^adceW9xXWocAfs[z\e¿_v6cl[
ptaE\e�zWV¥¦xzclWo\lxXW�cs�_Wo\l�=��n�WwiZ\e[d����]_Wo\^vSq�¥~�_isvlr��9��x��j��U}azv9��c^vk[df-x
\e[zy_ceWH\lvPaEx}]|\l[Ey_cl�uxX�b�6[Ept�tno�uW�vo�=amx}]�no[ExXx}WHn�c^v>ce[�[EceUXWH\Z�j�_WHv9cl[
W�¤Xn^U}aExX�EW�ce\^adªDnbf-�uceUL\lWo{|[mclWRUX[zv~clvH�Z� \l[Ey_clWo\VcAg��X��noamptptgDU}aEv
�EWH\eg�]_W�c^am�tpuW�]|¿=x}[df-puW�]_�EW-[E�6clUXW-cl[E�6[Ept[E�Eg�f-��clUX�tx���c^vs���G�zaEx}]
pu�t{|��clWH]7\eW�aEn^U}aE�X�upt�ucAg°�tx_��[E\l{�adce�t[Ex�am�6[Ey_c«[EceUXWH\�����WHvH������WHv
�ux=clWo\^n�[Ex}xXWHn�c�adcj�XyX�Xpt�tn�¥¦x=ceWH\exXWocjWo¤_n^U�amxX�zWR��[z�ux=clv�q�¥8I�iZv^r-[z\
]_WH]X�tnHadceW�]£��[z�ux=ce�@cl[m�»��[z�ux=cDpt�uxX¿_vH���*�XyX�Xpt��nW�¤Xn^U}aExX�EW�6[E�tx=c
cAg��X�tnHamptpug�n�[zx}v~��v~clv9[m�
abveU}am\lWH]�{|WH]_�tyX{L�=vey}n^U�aEvZa�9®�®�¥P\l�txX�
[E\Vamx¨�PTBJ%vef-��c^n^U
�=ceU}amcS�tx=ceWo\^n�[zxXxXW�n�clvs\l[Ey_clWo\^vP��\l[E{¢veWo�EWH\laEp
]_�u¹6WH\eWHxzcb�j��W�vo�jikU�g_v~��noaEpFn�[zxXxXWHn�ce�t����cAgLadcwclUXW«¥8I�i3]_[�W�vwxX[Ec
xXWHnoWHvlveaE\e�tptg��t{|�XptgDceU�adc-Wo�zWo\lg���am�t\S[E�>����WHvSW�¤Xn^U}aExX�EW�vkcl\lamªDn

f-�uceURW�aEn^UR[EceUXWH\H�F�����}am�t\^v�xXWo�z[mcl�tamceWZno[Ex=ce\^aEn�cey}aEpmam�E\lWoWH{|Wox=clv
clU}adcZno[Ex=ce\l[Ep=clUXW-W�¤Xn^U}aExX�EWS[m�6ce\^adªDnm�9TVUXW�v~WV\lWop�adce�t[Ex�v~UX�t�}v>�tx_�
nopuy�]_WZn�y�vAcl[E{|Wo\e�1�}\e[d����]_Wo\����6WoWo\e�1ce[m�»�6WoWo\��hamx}]b�}azn^¿�yX�
�hamx}]RaE\eW
]X�tvln�y}vlveWH]��uxL{|[E\lWR]_W�c^am�tp��ux���W�n�ce�t[ExLý��
GZazn^U��j�£U�aEvD\lWHve�6[Ex}ve�u�}�upt��cAg���[E\LnoaE\e\lg��ux}��cl\lamªDnce[ amx}]

��\l[E{ a�v~Wocs[m�>n�y}v~ce[z{�WH\Z¥Ai�aE]X]_\lWHvlveWHvH�>TVUXW�venHamp�am�X�tpt��cAg|[m��clUXW
¥¦x=clWo\lxXW�cZ\l[EyXce�txX�R�uxX��\lazvAcl\ey}n�ceyX\lW-]_Wo�6Wox�]XvZ[zx�ceUXW�aE�E�z\eWH�zadcl�u[zx
[E�Z¥Ai;aE]X]_\lWHvlveWHvw�tx'n�[Ex=cl�u�zyX[Ey}v��Xpt[�n^¿_vH�
noaEpuptWH]K�L����MON��D�z��WHaEn^U
no[Ex}ve��vAcl�uxX�L[E�SaLÁzÀd�1�X�ucR¥Ai aE]X]_\lWHvlvRamx�]�a¨{�aEve¿�ptWoxX�EceU
�D}[E\
Wo¤Xam{|�XptWE�zceUXWj�X\eWo¬X¤L½ �zÀ�P �.P À�P ��QmÀmýjn�[z\e\lWHve�6[Ex}]XvPce[�clUXW�Àzþ � ¥Ai
az]X]_\lWHvlv~W�vR��\l[E{ ½ �zÀ+P ��P À+P �¨ce[ ½ �=À+P ��P À+P ÀEþzþ_����x ����WH{��}pu[dg_v
aExR
S�.�T���'UV�@?A�@
S�'\l[Ey_cl�ux}���X\l[mcl[�no[EpSq/vey}n^U°aEvb¡b�_iZ [z\�¥~�=�»¥~�Xr
cl[�v~WHpuW�n�c��}adclU}v|�6W�cAfSWoWox \l[Ey_clWo\^v�f-�uceU}�ux ceU}W¨x}W�cAfS[E\l¿6�Samx}]
WH{|�Xpu[dg_vSamxW
S�.�8�F��U'�@?A�@
S��\l[EyXce�txX�«�X\l[mcl[_n�[Ep9q/Y-`biSrPcl[�az]_�EWH\~�
cl�tveWRclUXW«\lWHazn^U}am�X�tpt��cAg�[m�k]_WHv~ce�tx}amce�t[Ex�X\lW�¬X¤_W�v-ce[�xXWo�t�EU��6[E\l�uxX�
����WHvH�9YV`bi'��vkab�}amceU_�»�EW�n�cl[E\9�X\l[mce[_no[Ep�ceU�adcZn�[zx}v~ce\ly}n�c^v9�}adclU}v
��g�vey}nonoWHvlv~�t�EWHpugL�X\l[E��am�zamce�txX��az]_�EWH\~cl�tveWo{|WHxzc^v��6W�cAfSWoWHx°�}aE�u\^v
[E�S\l[EyXceWo\^vbclU}adc«aE\eWDno[Ex_¬}�zyX\lWH]�aEv�XZY\[]�.�^���_�°¼ À_�FÁm¾1��GZazn^U
az]_�EWH\~cl�tveWo{|WHxzc9n�[zx}n�WH\ex}v9aj�}am\ece��n�y}ptaE\��X\lW�¬}¤�amx}]«�ux�n�pty}]_WHv>clUXW
pt��vAcP[m��ceUXWw����WHvPaEpu[zxX�jceUXWV�}amceUqâclUXW/`baZ�.�@�c��r�� �w�6[Ex�\eW�n�WH�u�=�
�txX�«aExDaE]_�zWo\ece��v~WH{|Wox=cH�=a�Y-`biÂv~�6WHaE¿EWH\k{«y}v~cs]_W�n���]_Wwf-UXWoceUXWH\
[z\-xX[mcVcl[�y}v~W�clUX�tvw�}adclULaEx}]��_�u��clUXWR�}amceUL�tv�n^UX[zveWox
��f-UXWoceUXWH\
[z\PxX[mcPcl[R�X\l[E�}aE�zadclWZclUXW�az]_�EWH\~cl�tveWo{|Wox=c9ce[Rx}Wo�t�EU���[z\e�txX�b�j��W�v
q@ad�âclWo\VaE]X]_�txX���uclvS[df-xD���|x�yX{«�6Wo\sce[«ceUXWb�j�|��adceU6r��P��Y-`bi
ve�6WHam¿zWo\Vf-�uceU}]_\^ahfwv-amxLaE]X�EWo\ece��veWo{|Wox=cVf-UXWox¨ceU}WR�X\eWo¬X¤���v-xX[
pt[Ex}�EWo\Z\eW�aEn^U}aE�XpuWVf-�uceU�clUX��vZ\l[Ey_clWE�zf-UX�tn^U�ptWHaz]XvPcl[«a�veWH =yXWHx}n�W
[E�
f-��clU}]_\^ahfSaEptvZ��g�y}�}vAcl\eW�am{ �j�_WHvsceU}amcVaE\eW�y}v~�txX�«ceUX��vS�}adclU
�
TVUXWkve�u{|�XptWHv~cF�}amceU_�»�EW�n�cl[E\��X\l[mcl[�no[EpdfS[EyXp�]�Wo{|�Xpt[dg�veUX[E\eceW�vAce�

��adceU�\e[zy_ce�txX����Y-`bi;amptpu[dfwvjaD{«y�n^U°f-��]_Wo\�\laExX�EW�[m�Z�6[Ept��n��tWHv
��aEveWH]�[Ex�UX[df ceU}WD\e[zy_ceWH\lv«am\lW|no[Ex_¬��EyX\lWH]��L�wxÂ���'noaEx'�/ad�
�z[E\w[zxXW«��adceU°[d�EWo\jamxX[EceUXWH\w��gLazveve�t�ExX�txX�Dad���fe_�@�6�:�^�gF�������:e_�z�
Y-`bi�amp�v~[�amptpu[dfwv�amx �j��ce[�v~WHx}]7a�UX�tx=c�cl['a°xXWo�t�EU��6[E\|[Ex
clUXW��X\lW���WH\eWHx}n�W¨clU}adc�veUX[zyXpt] �6W�E�t�EWHx�cl[Âa'\e[zy_ceW��g�y}v~�txX�
clUXWWe_�@?h?h=+�.
S�TC°adcece\l�u�XyXceWE���x7�j�'nHamxÂn�[zx=ce\l[EpkUX[df ce\^adªDn
WHx=ceWo\^v9�uclvPxXWocAfs[z\e¿R��g�aEvlv~�t�ExX�txX�baR]_�u¹6WH\eWHxzci?h=+�j�T
 �:���k�^N'
S��U	
l�_m
e��D
S?h
S�:�@�8�@�Dq�JnGZ®brZ�haEpuy}Wwce[«ceUXWbaE]X�EWo\ece��veWo{|Wox=clvZ��c-veWox}]Xvs[Ex
W�aEn^U�pu�txX¿�cl['a�xXWH�u�zU���[z\e�txX�����G�S¡�clUXWo\lf-�tveWE�kceUXWxXWH�u�zU���[z\~�
�txX�|�j�Dfs[zyXpt]�v~WHpuW�n�cSceUXW�pt�uxX¿��}aEveWH]�[zx��uclvS[df-x��tx=ce\^aE]_[z{�am�tx
\l[EyXce�txX�L�X\e[Ece[_n�[zp@���wx��j�'nHamx�amp�v~[]_��vln�[Ey}\laE�EW�ce\^adªDn���\e[z{
WHx=ceWo\l�txX���uclv�xXWocAfs[z\e¿L��gL��WH\~��[z\e{|�txX�d`kaK�:���8�����:U	
S�po6�
f-U}�tn^U
�tx_��amceW�v�ceUXWDptWox}�mceU�[m�SceU}WD�j���}amceU'��g�pu��v~ce�txX��amx'�j��x�yX{��
�6Wo\«{«yXpuce�t�XptW|ce�t{�W�vo��ik\l[�noWHvlv~�txX�Lamx'aE]_�zWo\ece��v~WH{|Wox=cR�ux��E[zpu�zWHv
clUX\lWoW�v~ceWo��v8qr
S?i�.�@�D�/�.�@�j
e�
�D��ceU}amc�]_W�n���]_Wf-UX��n^U�\e[zy_ceW�v�ce[
no[Ex}ve��]_Wo\��H�.�@�c�s���F�t�^e��T
�@��clU}adc�]XWHn���]_W�v|f-UX�tn^U \l[Ey_clW�cl['y}v~Wz�
aEx}]u��NF�.�@�D�9���	�j
eF
�F�RceU�adc�]_W�n���]_WRf-UXW�clUXWo\�q@amx}]¨f-U}amc^rscl[|az]��
�zWo\ece��v~Wsce[�a�xXWH�u�zU���[z\e�txX�b�j�G�m¯�U}�uptWVceUXWwY-`bi'adcece\l�u�}y_ceW�vkamx}]
{|W�vevlam�zW«��[z\e{�adc^vbam\lW�]_Wo¬}xXW�]��tx'vAc^amx}]XaE\l]}vR]_[_n�yX{|Wox=c^vo��clUXW
Y-`bi�]XWHn���ve�u[zx�X\e[_noWHvlvwamx}]ceUXW«no[Ex_¬��EyX\^adcl�u[zx¨p�amx}�Ey}aE�EWHv-��[E\
Wo¤_�X\eW�veve�txX�-\e[zy_ce�txX�w�6[Ept��n��tWHv
U�ah�EWP�6WoWox�]_W�¬}x}WH]R��gb\e[zy_ceWH\
�EWHx_�
]X[E\^vo�wvPWox}]_[z\lv�U}ah�EW�veW�c~clpuW�]'[Ex�]_W��/azn�cl[�vAc^amx}]XaE\l]}vb��[E\RclUXW
]XWHn���ve�u[zx��}\e[_n�W�vevPaEx}]��X\l[d�=��]_W-ve�u{|�tptaE\Zv~y}�X��[z\~cP��[z\kW�¤_�X\lWHvlve�uxX�
�t{|��[z\~c�aEx}]�W�¤_��[z\~c-�6[Ept�tno�uW�vo�

 B!� xsy{z|z},�~�(�~B4L~\���3�i&i�H��7$40�
TVU}W��E\l[df-�ux}���t{|��[z\~c^amx}noW°amx�] no[E{|�XptW�¤_�ucAg�[E��clUXW�¥¦x=ceWH\ex}W�c
\l[EyXce�txX�D�tx_��\lazvAcl\ey�n�cey}\eWRU}azvjve�}aE\e¿zWH]¨�ux=clWo\lWHv~c��ux°yXx}]_WH\lv~claEx}]��
�txX�£Y-`bi �X\l[mcl[_n�[Epb]_g�x}aE{���novH�¢ik\lWo���t[Ey}v�fs[z\e¿�no[Ex}ve�tv~clv�[m�

À



{|WHaEveyX\lWo{|Wox=ce�1�}azv~W�]�v~cey�]_�uW�v[m��Y-`bi��X\l[mce[_no[Epbce\^adªDn�aEx}]
ceUXWH[E\lW�cl�tnHamp-amx}aEpug_ve�tv�[E��Y-`bi no[Ex��EWH\e�zWox}noW��X\l[E�6Wo\ece�tWHvH�sGk¤��
ceWHx}v~�t�EW�ce\^aEnoWHv¨[m��YV`bi yX�G]XadclW�{|W�vevlam�zWHv�U}ah�EW���WHWox;y}v~W�]
ce[£n^U}am\^aEn�ceWH\e�t±oWLclUXW�v~ce\ly}n�ceyX\lW q@amx}]��E\l[dfVceU�rD[m��clUXW�¥¦x=clWo\e�
xXW�cbcl[E�6[Ept[E�Egz��aEv�fsWHpupPazv�clUXW�vAc^am�X�tpt��cAg[E�s\l[Ey_clWHv�ce[L]_WHv~ce�tx}ad�
ce�t[Ex'�X\lW�¬X¤_W�v�¼u½HÁX�P½oýX�k½hþ��P½ � �P½ �H¾»�|¥¦x�no[Ex=ce\^aEv~cH��\lWHveWHaE\ln^U�[zx
Y-`bi�n�[Ex��zWo\l�EWox�n�W�U}aEvb��[_noy}v~W�]�[Ex�]_W�clWo\l{|�uxX�txX�f-U}amc�n�[z{��
�X�tx}adcl�u[zx�[E�SY-`bi;��[zpu��n��tWHvbfS[EyXp�]°nHamy}veW|a��z\e[zyX�°[E�S����WHv�cl[
n�[zxzcl�ux�y}aEpuptgaE]_�zWo\ece��v~W�amx}]°f-��clU}]_\^ahf�\e[zy_ceW�v-ce[LaD�z�u�zWox��}\eWo�
¬X¤;¼u½ �X��½ �X�sÀ	�_�ZýX�sþh¾»�3Y-`bi n�[zx��EWo\l�EWHx}n�W��X\l[E�XptWo{�v|fS[EyXp�]
xX[mc�aE\e��veW��u��WH�EWH\egÂ����veWoptWHn�clv�veUX[E\eceW�vAce�1��adceU�\e[zy_ceW�vo����[dfV�
Wo�zWo\��w�j��W�v�noaEx�U}ah�EW�no[Ex_���tn�ce�txX�Âpt[�nHampw�6[Ept��n��tWHvDf-U}Wox�clUXWog
y}veW�ceUXW�pu[_noaEp��»�X\lW���WH\eWHx}n�W�adcece\l�u�}y_ceW�cl[�/ah�E[z\�a\l[Ey_clW�f-��clUÂa
xX[ExX�1{|�txX�u{�aEpG���D��adceUF�9TVU}�tvVnoaEx�\lWHveyXpucS�tx�\l[Ey_clWj[=veno�uptp�adce�t[ExF�
f-UXWo\lW«aExL���¨{�am¿EW�vwa�]_W�n���v~�t[Ex�aEx}]LaE]_�zWo\ece��v~W�v-a�xXWof \l[Ey_clW
ce[��uclv�x}Wo�t�EU���[z\lvH�Zf-U}�tn^U£noaEy}v~W�v|xXWo�t�EU��6[E\^v�ce[Ân^U}aExX�EW�ceUXWH�u\
]_WHno�tve�t[Ex}v 	GceUXWHx
�GceU}WHveW�����WHv�f-�uceU}]_\^ahf ceU}Wo�t\��}\eWH�=�t[Ey�v�\l[Ey_clW
amx}]Laz]_�EWH\~cl�tveWjx}Wof;[ExXW�vo�XaEx}]DclUXWR�X\l[_n�WHvlvV\lWo�6WHadc^vo�
iZ\eWH���u[zy}vR\lWHveWHam\^n^U'U}aEv�vAcly}]_�tWH]�\l[EyXceW�no[Ex��EWH\e�zWox}noW�y}x}]_Wo\

ceUXW�azveveyX{|�_cl�u[zx7[m���Ept[E�}aEpV¿=x}[df-puW�]_�EW¨[m�jceUXW¨ce[z��[zpu[z�EgÂaEx}]
\e[zy_ce�txX���6[Ept�tno�uW�vo� TVUXW�fS[E\l¿Â�txü¼ þd¾�aEx}amptg�±oWHv|\l[EyXceW[zvln��tptptam�
ce�t[Ex��tx�ve�u{|�XptW«\l�ux}�|ce[E�6[Ept[E�z�uW�vo�6amx}]veyX�z�EWHv~clvw{|aE�ux=c^am�txX�ux}�Da
�Ept[E�}aEp�\e[zy_ce�txX�|\lWo�E��v~ce\lgD[m�9�ux=clWo\^]_[E{�am�tx¨��[zpu��n��tWHvVclU}adc�nHamxL�6W
n^UXWHn^¿zWH]°��[E\��6[mclWox=ce��ampsn�[Ex��zWo\l�EWox�n�W«�}\e[z�XpuWH{�v�¼ ÀX½m�k½ �X� � ��þd¾1�
GP¤_�}aEx}]_�txX�j[zx�clUXWHveWs[z�}veWo\l�hamce�t[Ex}vH��ceUXWVfS[E\l¿b�uxL¼ ým¾X�X\eW�v~WHx=clv>a
��[E\l{�amp�{|[_]_Wop
[E�>Y-`bi�ceU}amcV��[�noy}veWHvV[Ex¨pt[�nHampu�1�}\eWo��Wo\lWox}noW�aEx}]
�j�=�»�}amceU_�»puWHxX�mclU�amc~cl\e�t�Xy_clWHvH�9���tx}noWVceUXWV�}aE��WH\P�X\e[d�zWHv)�:�>op�@�T
��E�
\eW�v~y}p�c^v�aE��[zy_c�Y-`bi°no[Ex��EWH\e�zWox}noW>�}\e[z��WH\~cl�uW�vo����c9��vFvey_ªDn��tWox=cFcl[
n�[zx}v~��]_WH\ja|\lWHv~ce\l�tn�ceWH]veyX�}veW�cj[m�9ceUXW��X\l[mce[_no[Ep1�s¥¦x�}aE\~cl�tnoyXp�am\��
ceUXWjvAcly}]_g«W�vAc^am�Xpt��v~UXW�v>ceU}amcPceUXW-�}\e[z�XpuWH{ü[m��n^UXW�n^¿=�txX�jceUXWjn�[ExX�
�EWH\e�zWox}noW��X\l[E�6Wo\ece�tWHv-��v �jiP�¦n�[z{��}puWoceWE�6Wo�zWoxf-�uceU°��yXpup>¿�xX[df-pu�
WH]_�zW�[E��clUXW�\l[EyXce�txX���6[Ept��n��tWHv�[m��W�aEn^U �j�G�P¥¦x aE]X]_�uce�t[ExF�kceU}W
�}am�6Wo\|�X\lWHveWox=c^v�veWo�zWo\^ampZWo¤Xam{|�XptWHv�[m��n�[zx_�}��n�cl�uxX�'Y-`biü�6[Ept���
n��tWHvH���tx}nopuy}]X�uxX��vln�WHx}am\l�t[zvbf-UXWHx�clUXW�]_�t�EWH\e�zWox}noW|[�nHn�yX\^vb[Ex}pug
ad�âclWo\Ra�pt�txX¿�/am�tptyX\eWz��� ��[Eptpu[dfV�»yX�°��am�6Wo\|¼ ÀV�h¾k�X\lWHveWox=clv�a�]Xgz�
x}am{|��n�{|[_]_WHp}clU}adcVnoam�XceyX\lWHvZceUXW�aEveg�x}n^UX\l[ExX[zy}vP�X\l[_n�WHvlve�uxX�«[m�
yX�G]XadclWHv�adcjW�aEn^U�j���6TVUXW��}am�6Wo\���[E\l{�ampt�u±HWHv-clUXW«x}[mce�t[Ex[E�ka
�D�>���F�����_�8�@�8��f-UXWo\lWDxX[��j�Âfs[zyXpt]�n^U�amxX�zWD��c^v«\l[EyXceWHvH�Pamx}]7a
��� gF� XZY\[r�DCE�D�8�F?!ceU�adcj��vw�zy}am\^amx=clWoWH]�cl[�n�[zx��EWo\l�EW�cl[�a�v~clam�
�XptW�vAc^adclWE��TVU}WD�}am�6Wo\«�X\eW�v~WHx=clv�avey_ªDn��tWox=c«n�[zx}]_�uce�t[Ex���[E\�a
Y-`bi7veg�v~ceWH{�ce[«�6Wbveam��WE�P�w[dfSWo�zWo\��mceW�vAcl�ux}��aE]XUXWo\lWox}noW-ce[�ceU}W
n�[zx}]_�uce�t[ExL\eW� =yX�u\lWHvs��yXptpF¿�xX[df-ptWH]X�EW�[m�>ceUXW������z\laE�XULamx}]�ceU}W
v~Wocw[m�9\e[zy_ce�txX����[zpu��n��tWHv-��[E\-WHazn^U¨���G�
TVU}WHveWR\eW�v~yXpuclv-veyX�z�EWHv~cVceU}amcw��cj{|ahg���WR�6[zvlv~�t�XptWbce[�\lWHv~ce\l�tn�c

pu[_nHamp9��[zpu��n��tWHv��tx�a�fVahg�clU}adcR�zy}am\^amx=ceWHWHvjYV`bi;n�[zx��EWo\l�EWHx}n�Wz�
f-UX�tpuW�v~ce�tpup�aEpupt[df-�ux}�7�E\lWHamceWH\��}Wo¤_�u�X�tpt��cAg£clU}amx v~U}[E\eceWHv~c~�»�}amceU
\e[zy_ce�txX����¡jyX\«��am�6Wo\���[_noy}v~W�v�[zx7n�[zx}vAcl\ey�n�ce�txX�°a°v~Woc�[m�-\lWHam�
v~[zx}am�}puW��6[Ept�tnog��zyX��]_Wopt�ux}WHvbclU}adc«�zy}am\^amx=clWoW|a�veam��WDY-`bi�v~g_v~�
ceWH{¨�6Wo�zWoxyXx�]_Wo\�n^U�amxX�zWHv-�txxXW�cAfS[E\l¿�cl[E�6[Ept[E�Eg¨amx}]L\l[EyXce�txX�
��[zpu��n��tWHvH�Xf-�uceUX[zy_cw\lWH =yX�t\e�txX�|n�[�[E\^]_�tx}adcl�u[zx��6W�cAfSWoWox����WHvH�

� I JLK
M9NPORQSM�� µD¶d���Âµ
	�����

¥¦x�clUX��vwv~W�n�cl�u[zx
��fsWb�X\lWHveWox=c-amxLam�}v~ce\^aEn�cs{|[_]_Wop�[E�>Y-`bi�ceU}amc
fsW�y}veWj�tx�W�vAc^am�Xpt��v~UX�txX��ceUXWbv~clam�}�upt��cAg��}\e[z��WH\~cl�uW�vZ�tx¨��W�n�cl�u[zx¨þ_�
TVUXW�{|[_]_WopPWo¤=clWox}]}v�ceUXW|fS[E\l¿�ux�¼ À	�_��ýd¾Zce[L�ux�n�pty}]_W|�ux=clWo\l�u[z\
Y-`bi q/�tY-`bisrjamx�]�W�¤�clWo\l�u[z\�Y-`bi�q�WHY-`biSr���aE]X]X��cl�u[zx}amp9Y-`bi

AS3AS2

AS1

eBGP

iBGP 

BGP speaker

AS

>�u�zyX\eW|½��k�wxLW�¤Xam{|�XptWb[m�Pa|YV`bi£veg_vAclWo{ cl[E�6[Ept[E�Eg

amc~cl\e�t�Xy_clWHvwaEx}]¨[E�6Wo\^adce�t[Ex�vRq/vey}n^UaEvBJnGs®jvH�}n�[z{|{«yXxX�ucAg�veW�c��
aEx}]Â�����X\lWo�6Wox}]X�uxX��r��ZaEx}]�clUXW¨��[=veve�u�}�upt��cAg�clU}adc�amx �j��U�aEv
{�yXpuce�t�XpuWSY-`bi°ve��W�am¿EWH\lvH�FTVUX��v�{�[z\eWsn�[E{|�XptW�clWZ{|[_]_Wop=[m�}Y-`bi
��v�xXWHnoWHvlveaE\eg¨��[z\�W�vAc^am�Xpt��v~UX�txX�����@�_
S�T
��@��\lWHveyXp�c^vbam�6[Ey_c�veg�v~ceWH{
v~claE�X�tpu�ucAgE�

�B!$# xsy{z��3~\;B(�7$&��
TVU}W�cl[E�6[Ept[E�zg¨[E�SaLY-`bi�veg_vAclWo{���vb{|[_]_WoptWH]�aEvbaLn�pty}v~ceWo\lWH]
�z\laE�XU�����q������ �"!«r��sf-U}Wo\lW�clUXWv~Woc#� n�[Ex�v~��vAc^v�[m�j����WHvH�
clUXW��EWo\eceWo¤Dv~Woc$� n�[zx}ve�tv~clvs[m��aEpup�Y-`biP�¦ve��W�am¿��ux}��\e[zy_ceWH\lvH�_amx}]
clUXW�WH]_�zWjveW�c%!)n�[zx}ve�tv~clvs[m��aEpupGW�YV`bi7��WHWo\l�ux}��veWHvlv~�t[Ex�vo��GZazn^U
Y-`bi�v~�6WHaE¿EWo\��6Wopt[ExX�=vwcl[�[Ex}W�����amx�]°amx��j��noamx°U}ah�EW�[ExXW
[z\�{|[E\lW�Y-`bi�v~�6WHaE¿EWo\^vH��&
Woc('Gq*)Ar,+-��]_WHxX[mclW�ceU}W����LceU�adc
Y-`bi v~�6WHaE¿EWo\.)��6Wopt[Ex}�zv�ce[}� GZazn^U�WHY-`bi¢�6WoWH\e�txX�7veWHvlv~�t[Ex
�tx��E[zpu�zWHv�a°�}am�t\�[E��Y-`biüv~�6WHaE¿EWH\lv«�ux7]X��¹GWo\lWox=c��j��W�vo�uGZazn^U
Y-`bik�»ve��W�am¿zWo\>�}am�t\P�ux�ceU}WwveaE{�W-����U}azvPamx��tY-`bi'veWHvlv~�t[Ex|amx}]
a�n�[=vAcS{�Woce\l�tn�ceU�adcs\lWo�}\eW�v~WHxzc^vPclUXW�]X�tv~claEx}n�W���WocAfsWHWox�clUXWjcAfs[
Y-`bi£ve��W�am¿EWH\lvS�}azv~W�]¨[Ex�ceUXW��tx=ce\^aE]_[z{�am�tx�\l[Ey_cl�uxX�|�X\l[mcl[_n�[Ep1�
Y-`bi�v~�6WHaE¿EWo\^v$)waEx}]./¨�tx�]_�u¹GWo\lWox=cb����WHv|q/�@� WE�t�0'Gq*)Ar21�3'6q4/�r~r
{�ahg¨U}ah�EW�aEx�WHY-`bi�veWHvlve�u[zx
�}\lWo�X\lWHveWox=clWH]aEvjamx�W�]_�EW«�uxclUXW
�z\laE�XU
�F>�t�EyX\lW-½kveUX[dfwv�amxRWo¤_aE{|�XpuWP[E�zclUXWPcl[E�6[Ept[E�Egj�ux�a-Y-`bi
veg_vAclWo{L�S¥¦x¨�}\lazn�ce��n�Wz�}�j�_WHv�amcja|�XyX�}pu��nR¥8Iji�no[EyXp�]LW�¤Xn^U}aExX�EW
\l[EyXceWHvkceUX\l[Ey}�EU�a�v~U}aE\eW�]�\l[Ey_clW�v~WH\e�zWo\��E\^adclUXWo\sceU}aExDU}ah���txX��a
veWo��am\^adceW�Y-`bi;veWHvlve�u[zx��[E\RW�aEn^U�������am�t\H��TVUXW|\e[zy_ceW|v~WH\e�zWo\
aE�X�Xpt�uW�vPWHazn^U��j�G§ vP\l[Ey_cl�uxX�R�6[Ept��n��tWHv9cl[«n�\lWHamceWSceUXW��uptpuy�v~�t[Ex|[m�
a
veWo��am\^adceWSY-`bi�veWHvlv~�t[Ex���[E\9Wo�zWo\lg���am�t\�[E�6�j�_WHvV¼ ÀzÀ�¾»�En�[zx}v~��v~ceWox=c
f-�uceUL[zyX\-{|[�]XWop1�
��\l[Ey_clW9yX�6]}adceW 5s�tx}n�pty}]_W�v�clUXWZ]_W�vAcl�ux}amce�t[Exb�X\lW�¬X¤|q*5@P 675989:;)=<6r��

x}W�¤�c~�»UX[E�b�tx=ceWo\e�/aEnoWkaE]X]X\eW�vevPq>5@P ?08@<7A BDCE66r��������}adclUDq*5@P 'GF 6;'HAIB�r��
pt[_noaEp
�X\lW���Wo\lWox�n�WDq*5@P J>C9KL'HJ 675989:�r��}{�yXpuce�t�XpuWo�1Wo¤_��cj]X�tvln�\l�u{|�tx}adcl[E\
q>5@P MN8PO=r���amx}]no[E{|{«yXx}��cAgLv~Woc�q>5@P K F@8@A~r��<GZaEn^U�Y-`bi�ve�6WHam¿zWo\
[z\e�t�E�tx}amceWHv�yX�G]XadclWHvj��[E\�[ExXW�[E\j{|[E\lW«�X\lW�¬X¤_W�vo��amx�]°noaEx°veWox}]
clUXW¨yX�6]}adceW�v�ce[�ceUXW¨�u{|{|WH]X�tamceW¨xXWo�t�EU��6[E\^v«����a°amx��tY-`bi)[E\
W�Y-`bi!veWHvlve�u[zx
�*YV`bik�»ve�6WHam¿zWo\¨�}am�t\^vL�ux�ceUXWÂvlam{|W��j��y}veW
��Y-`bi ce[�W�¤Xn^U}aExX�EW'\l[Ey_clWHvLptWHaE\exXW�]���\l[E{ Y-`bi �6WoWH\lvH��¥¦x
�}\lazn�ce��n�Wz�P�j��W�v�{�ahg�Wo{|�Xpt[dg'\e[zy_ceW�\eWo�}WHn�ce[E\^vR[z\�no[Ex_��W�]_Wo\^ad�
cl�u[zx}v'¼�½hÀ�¾bce[ \eW�]_y}noW�ceU}W�[d�zWo\lUXWHaz]£[m�«Wo¤Xn^U}amxX�z�ux}�Â\e[zy_ce�txX�
y}�6]XamceW�vj�tx'a�p�am\l�EW��}aEn^¿��6[ExXWz��TVUXWHveW�[z�_ce�t{|�u±�adcl�u[zx}vbam\lW«�tx_�
clWox}]XWH]�ce[|\eW�]_y}noW�clUXWb�tY-`bi�[d�EWo\lUXW�aE]|f-�uceUX[zy_c�ad¹GWHn�ce�txX�«clUXW
\l[EyXce�txX�w]_WHno�tve�t[Ex}v�amx}]��hUXWHx}n�Wz�dam\lWkxX[mc��ux}nopuy�]_WH]R�txR[Ey}\F{|[_]_Wop1�
ºw[Ey_cl�uxX�y}�6]XamceW�vRW�¤Xn^U}aExX�EW�]°����aLWHY-`bi v~W�veve�u[zx}vRam\lW�ce\^amx}v~�
��[z\e{|W�]�aEnHn�[E\^]_�txX�'ce[7ceUXW�Y-`bi¢�6[Ept�tno�uW�vo� ¯�W'n�[zx}v~��]_WH\�amx
W�Y-`bi�v~W�veve�t[ExQJR+S! �6W�cAfSWoWHxcAfs[�YV`bi3v~�6WHaE¿EWo\^vH�7T�aEx}]�U6�
Y-`bi�v~�6WHaE¿EWo\RU|\eW�n�Wo�t�EW�vZa�v~Wocs[E�F\e[zy_ceWjyX�G]XadclWHvWV;[ExXJ
��\e[z{
T>�VYV`bi�ve�6WHam¿zWo\%U¨am�X�Xpt�tWHv 
S?/���	�D� ���	�j
e�
�D�Vce[Dce\^amx}v~��[E\l{¢�tx_�

Á



n�[z{��txX�'\l[Ey_clW¨y}�6]XamceW�vo�-amx�]�aE�X�Xpt�uW�v}��NF�.�@�D�"�.�@� 
eF
�F����Wo��[E\lW
v~WHx}]_�txX��yX�G]XadclWHvScl[|ceUXWRxXWH�u�zU���[z\ T>�
��Y-`bi've��W�am¿EWH\>aE�X�Xpt�uW�vPamx��u{|�Xpt��n��uck�u{|�6[E\ec9�6[Ept��n�g�]XW�¬}xXW�]

��g�ceUXWb�X\l[mcl[_n�[EpGve��W�n��u¬�noamce�t[ExLamx}]�amx�Wo¤_�Xpu��n��uc-�u{|�6[E\ec-��[zpu��n�g
n�[zx_¬}�Ey}\eW�]j��gjceUXWZxXW�cAfS[E\l¿w[E�6Wo\^adcl[E\��0&
Woc )=M )=M26DCP5PA�q>JI�IU_r�¼ V�¾
]_Wox}[mceWsceU}WsveW�c9[m�XyX�G]XadclWHv>ad�âclWo\9am�X�Xptg��ux}�wceU}Ws�t{|�Xpu��n��uc9�u{|�6[E\ec
��[zpu��n�g�[m�WU�[Ex�WH]X�EW JA��GZ�EWo\lgWH]X�EW�U}azvRamx��u{|�Xpt�tno��c��u{|�6[E\ec
��[zpu��n�g�ceU�adc�]_��vlnoam\^]XvRaL\l[Ey_cl�ux}�yX�6]}adceW�f-UXWox�ceU}WD\eW�n�WH�u���txX�
Y-`bi ve��W�am¿zWo\�§ v��j��ampt\eW�aE]_g�aE�X��W�am\^v��ux�ceUXWL�j�7�}amceU 	VclUX�tv
�tv�WHvlveWox=ce��amp-cl[7ah�E[z�t] �tx=ce\l[�]Xy}n��txX�Âa�pt[�[E���tx£ceUXW��j�£�}amceU
�
TVU}adc|��vo�P�u� 'Gq*U_r + 5@P 'GF 6D'HAIBF�9ceUXWHx�)=M )=M26DCP5PA�q>JI�IU_r�¼ � 5��o¾ �� �bce[�\lWo{|[d�zWwceU}WR\e[zy_ceW
	S[EceUXWH\ef-��veW )=M )=M26DCP5PA�q>JI�IU_r�¼ � 5��o¾.�� 5��Rce[|¿zWoWo��ceU}WR\e[zy_ceW'P�&
WocR8@< )=M26DCP5PA�q>JI�IU_r�¼ V�¾G\lWo�X\lWHveWox=cPceU}W
v~Woc�[E��yX�6]}adceW�v�am�âceWo\Lam�}�Xpug��txX�'ceU}W°W�¤_�Xpt��n��uc��t{��6[E\ec��6[Ept��n�gE�
v~y�n^U�aEv�]_WHx=g��txX��[E\���WH\e{|�uc~ce�txX�7aEx£yX�6]}adceWz�wamx}]£azveve�u�zxX�txX�
aLpu[_nHampu�1�X\lW���WH\eWHx}n�W|�damptyXWz��X[z\RW�¤Xam{|�XptWE�9amx�W�¤_�Xpt�tno��c��u{|�6[E\ec
��[zpu��n�g�n�[Ey}pt]�aEvlv~�t�Ex 5@P J�C9K ' J 675989: � ½��'�D�u�S�j��½|am�X�6WHaE\lv��tx
5@P 'GF 6D'HAIB [z\|]XWox�g7amx�gÂy}�6]XamceWLclU}adc��tx}n�pty}]_W�v��j�£À��ux ceU}W
�}adclU
� ��p�cl�u{�adclWoptgE��clUXW|�u{|�6[E\ec��6[Ept��n�gLce\^amx�vA��[z\e{�v�ceUXW�veW�cb[m�
yX�G]XadclWHv$V aEv
)=M
6;CP5@A�q�J �"U�ro¼ Vj¾ ��8@< )=M
6;CP5PA�q>J �"U�ro¼ )=M )=M
6;CP5@A�q�J �"U�ro¼ Vj¾t¾1�
�w�âceWH\¨aE�X�Xptg=�txX��clUXW°�t{|��[z\~c¨��[zpu��n��tWHvD��[E\¨a�\e[zy_ceW°yX�6]}adceW

��\e[z{(aEx�WHY-`bi#v~W�veve�u[zx
� U7W�¤Xn^U}aExX�EW�v�ceUXWy}�6]XamceW�f-�uceU�aEpup
[mclUXWo\wY-`bi£v~�6WHaE¿EWH\lvS�tx�clUXW�veaE{|Wb���G�_y}ve�ux}����Y-`bi£v~W�veve�u[zx}vH�
GZazn^U Y-`bi ve��W�am¿EWH\#UÂceU}Wox ��[Eptpu[dfwv�a'\l[EyXceWv~WHpuW�n�cl�u[zx �}\e[E�
n�W�vev�� 8PJ>8PK A�q��kr>ceU�adcV�X�tn^¿_vkceUXW���W�vAcV\l[Ey_clWw��[E\SWHazn^U��X\lW�¬X¤�[EyXc
[m�>ceUXW�v~Woc���[E�>\l[Ey_clWbyX�6]}adceW�vo�sTVUXW�Y-`bi�v~�6WHaE¿EWo\V�X��n^¿_vVceU}W
\e[zy_ceWVf-�uceU�ceU}W-UX�u�zUXWHv~c 5@P J�C9K ' J 675989:>�E�}\eW�am¿��ux}��cl�uW�v9�=g�v~WHpuW�n�c~�
�ux}�DceU}W«\l[Ey_clW�f-��clUceU}W�veUX[E\eceW�vAc�5@P 'GF 6D'HAIB
� ��[mclW�ceU�adc�pt[_noamp
�X\lW���Wo\lWox�n�W�[d�zWo\l\e��]_WHvSclUXW«���=�1��adceU°puWHxX�mclU
�-�w{|[ExX�=vAc�ceUXW�\eWo�
{�am�txX�ux}��\e[zy_ceW�vo� U°�}�tn^¿_vbclUXWD[Ex}WDf-��clU'ceUXW�v~{�amptptWHv~c 5@P MN8PO}�
¥¦x'ceUX��v«v~ceWH�
�9fsWDazveveyX{|W|ceU�adc«clUXWD[z��WH\lamce[E\RU�aEv�no[Ex_¬}�zyX\lWH]
ceUXW�\l[EyXceWo\bcl[�n�[z{���am\lWhJnGs®jvRazn�\l[zvlvbamptpPyX�6]}adceW�{�W�vevlam�zWHvH�
\lamceUXWH\wclU}amx�v~�t{|�Xpugno[E{|�}am\l�txX��JnGZ®�v�aEn�\l[zvlv-\l[Ey_clWHv�aE]_�zWo\e�
ce��v~W�]«��g�ceU}WVvlam{|WsxXW�¤�c~�»UX[z���j� ø �mTVUXWHx
�hceUXW-]_W�n���v~�t[Ex«�X\e[_noWHvlv
�X\lWHam¿_vZce�tWHvV��gDveWoptWHn�cl�ux}�«clUXWb\e[zy_ceW�f-��clUDclUXWRv~{�amptptWHv~cVno[zv~cscl[
ceUXWSY-`bi�v~�6WHaE¿EWH\
ceU�adcF�}azveveWHv
ceUXWs\e[zy_ceWZ�=��awaExR�tY-`bi�veWHvlv~�t[ExF�
�w[EceW-clU}adc��=ve�ux�n�W-clUXW-ce�tW��»�X\lWHaE¿=�txX�b�X\l[_n�WHvlvk]_\^ahfwv9[Ex|�tx=ce\^aE]_[E�
{�am�tx�n�[zv~cw�tx_��[E\l{�adce�t[ExF��cAfs[DY-`bi�ve��W�am¿EWH\lvS�txLceUXW�veaE{�WR���
{�ahg�veWoptWHn�cS]_��¹GWo\lWox=cZ�6WHv~cZ\l[Ey_clWHv9��[z\PceU}Wjvlam{|W-�X\lW�¬X¤��>¥»��aRce�tW
vAcl�uptp
Wo¤���v~clvH�GUD�X��n^¿�vSclUXWR\l[Ey_clW�f-�uceU¨clUXW�v~{�aEpuptWHv~c%5@P ?08@<7A BDCE6F�
GsaEn^U°Y-`bi;v~�6WHaE¿EWH\jveWox}]Xv��uclv��6WHv~c�\l[Ey_clW�q/[ExXW���W�vAcR\l[Ey_clW

��[E\�WHazn^UÂ�X\lW�¬X¤}rR����a�W�YV`bi v~W�veve�t[Ex}vH��TVU}W�Y-`bi)ve��W�am¿zWo\ T
am�X�}pu�tWHvV�t{|�Xpu��n��ucjaEx}]�Wo¤_�Xpu��n��ucwW�¤_�6[E\ec-��[zpu��n��tWHvV[zx�W�aEn^U�W�Y-`bi
v~W�veve�t[ExNJFcl[�a|xXWo�t�EU��6[E\l�uxX�|Y-`bi£v~�6WHaE¿EWo\WU6�}]_Wo¬}xXWH]Lazv
)=M 8@< 6;CP5PA�q>J �"TGr
amx}](8@< 8@< 6;CP5PA�q>J �"TGr��H\lWHve�6WHn�cl�u�zWoptgE�9GsaEn^URY-`bi
v~�6WHaE¿EWH\�T'am�X�Xpt�tWHvbamx��t{|�Xpt�tno��cb��[zpu��n�g¨clU}adcRv~Woclv 5@P J�C9K ' J 675989:
amx}]S5@P M 8PO¨ce[L]_Wo�/amyXpuc��damptyXWHvH�
aEvlv~�t�Ex�v�5@P ?08@<7A BDCE6�cl[NT�§ v��ux_�
ceWH\~�/azn�W�no[ExXx}WHn�cl�ux}�Dce[NJA��aEx}]�X\lWo�6Wox}]}v�T�ce[ 5@P 'GF 6D'HAIBF�bGk¤��
�Xpt�tno��c�W�¤_��[z\~c���[zpu��n��tWHv°�ux}nopuy�]_W7�6Wo\l{|��cece�txX��[E\�]_Wox�g��txX��ceU}W
� ñ�Æ�ÐHÖ�ÈeÕ»Ì@Ä Õ¦ÎeÜPÈ
	}Ç���ætÊ�ÐhÎ¦Èeé�Ä ÆoÛ|Ö�ÉlÚ�Ì@Î¦Ö�ÙPÈ¦ß�êhÎ�Õ¦ÉlÆ�úhÛlÚoÖ�Î¦×�Ì@É�Ä ÛlÆoÉlÖ�ÎàVÓ_Ï�Ê1ÜFÕ¦ÉeÙPÐHÈeÖ/Î�àVÓ_Ï�ÊsÈlÕ¦Ö�ÉlÊ�ÊVÈe×oÞlÎ¦Ö�Ì/Ä Ê�Î¦ÙPÎ¦Æ^Ì/ÊkË6Ä Ì/Í�Ì/ÍoÎjÊ�ÈeÙPÎjÆoÎ»Å�Ì�ætÍoÉlÐá�ë�ÜXÉeÖ9Õ¦ÉlÙPÐoÈlÖ�ÎsàVÓ_Ï�Ê9ÈlÕ¦Ö�ÉeÊ/ÊPÈeÔ Ô6Èe×oÞlÎ¦ÖâÌ@Ä Ê/Î¦ÙPÎ¦Æ^Ì/Ê1ÑjñtÒ
àVÓ_Ï�Õ¦ÉlÙPÐoÈlÖ�Ä Ê�ÉlÆoÊÈeÖ/ÎkÔ Ä ÙPÄ Ì/Î¦×wÌ/ÉVÈe×oÞlÎ¦ÖâÌ@Ä Ê/Î¦ÙPÎ¦Æ^Ì/ÊGË�Ä Ì/Í�Ì/ÍoÎPÊ�ÈlÙPÎkÆHÎ»Å�Ì�æuÍHÉeÐwá�ëhÜEÌ/ÍoÎPÕ¦ÉlÙPÐoÈlÖ�Ä æÊ�ÉlÆZêhÎ»Ì�ËXÎ¦Î¦ÆkÈe×oÞlÎ¦Ö�Ì/Ä Ê�Î¦ÙPÎ¦Æ^Ì/Ê�Ä Ê_ÆoÉ>Ô ÉlÆoÛlÎ¦Ö_ÈlÊ�Ê�É�Õ¦Ä È~Ì@Ä Þ^ÎeÑ�ç6ÉlÚ�Ì/Î��ÙPÈ¦ßPÈeÐHÐ�Î¦ÈlÖêhÎ»Ì�Ì/Î¦Ö�Ì/ÍHÈeÆjÖ�ÉlÚ�Ì/Î��~Ü=Ë�ÍoÄ Õ1Í�ÙPÈ¦ßjÈeÐHÐ�Î¦ÈlÖ�êhÎ»Ì�Ì/Î¦Ö�Ì@ÍoÈlÆ�Ö�ÉlÚ�Ì/Î��@Ü=Ë�ÍoÄ Õ1Í�ÙPÈ¦ßlÜÄ ÆbÌ/ÚoÖ�ÆdÜ_ÈlÐoÐhÎ¦ÈlÖ9ê�Î»Ì/Ì/Î¦ÖFÌ@ÍoÈlÆ�Ö/ÉeÚoÌ/Î��Ñ�ç6Î¦Õ¦Î¦Æ^Ì9ËXÉeÖ�ébÍHÈeÊ9Ê�ÍHÉ¦Ë�ÆRÌ@ÍoÈeÌ>Ì@ÍoÄ ÊÕ¦ÈeÆjÕ¦ÈeÚHÊ�ÎPÈ�	}Ç��DÊâß�Ê�Ì/Î¦Ù'Ì/ÉVÉeÊ/Õ¦Ä Ô Ô ÈeÌ/Î�� �lù���ÑkèGÉsÛlÎ¦ÆoÎ¦Ö/ÈeÔ=Ê�ÉlÔ ÚoÌ/Ä ÉeÆjÍoÈlÊFêhÎ¦Î¦Æ×oÄ Ê�Õ¦É¦Þ^Î¦Ö�Î¦×sÒ�ÉlÖ}Ì/ÍHÄ Ê�ÐHÖ�ÉeêHÔ Î¦ÙsÑ

\l[EyXceWE�Pazveve�u�zxX�txX��5@P MN8PO}�Pazveve�u�zxX�txX��5@P K F 8@A��Pamx�]'�X\eWH��WHx}]_�txX�
T [zxXW'[E\L{|[E\lW°cl�u{|WHv¨cl[ 5@P 'GF 6D'HAIBF� X[z\LW�¤Xam{|�XptWE�b�j� T
no[EyXp�]«]XWHn�pt�txXWSce[RaE]_�zWo\ece��v~Ws\e[zy_ceW�v�ce[R�j� UbceU}amcPU}ah�EWVn�[z{�{�y_�
x}��cAgÂ½f�¨�ux�ceU}WDn�[E{|{�yXxX�ucAg°v~WocH���wp�ve[}�����STÂn�[Ey}pt]��X\lWo�6Wox}]
T3cAfs['cl�u{|W�vDcl[�ceUXW��j�£��adceU£��[z\��X\lW�¬}¤;½ �zÀ+P ��P À+P �pQEÀdý'amx}]
��[z\Damx�g7\l[EyXceW¨ceU}amcD�ux�n�pty}]_WHv��j��À��ux£clUXW��j� ��adceUF� �wpuce�u�
{�amceWoptgE�wceUXW�W�¤_�6[E\ec���[zpu��n�g cl\laEx}vA��[z\e{�vDceUXW'v~Woc�[E��yX�6]}adceW�v
V aEv 8@<�6DCP5PA�q>JI�IT�r�¼ V�¾ � 8@< 8@< 6;CP5@A�q�J �"TGro¼ )=M 8 <�6DCP5PA�q>JI�IT�r�¼ Vj¾u¾»�
TVU}Wox
�RT�cl\laEx}ve{��uclv�clUXWHveW¨ce\^amx}v~��[E\l{|WH]�yX�G]XamceWHv�cl[-U�y}v~�txX�
W�Y-`bi veWHvlve�u[zx}vo�

�B!� � 7$�'(+,.7��b;B(+*�� zK� (�5�� *9�$*94:(�7 ~\&
TVU}W�\l[EyXceW��¦veWoptWHn�cl�u[zx°�X\l[_n�W�vev��X\l[_n�WoW�]Xv��ux'aL]_��vAcl\e�t�Xy_clWH]'amx}]
azv~g�x}n^U}\e[zxX[Ey}v��/azv~UX�t[ExF�ocl\e�t�E�zWo\lWH]w��g�aE]_�zWo\ece��v~WH{�WHx=clv�amx�]bf-��clU_�
]X\lahfVamp�vS[m�9\e[zy_ceW�vo�Zº�adceU}Wo\-clU}amxL{|[_]_Wopt�ux}��ceUXWRWo¤XaEn�c-cl�u{|�txX�
[E�F{|WHvlveaE�EW-cl\laEx}ve{���vlv~�t[Ex}vH�EfSWj��[�noy}vs[ExDclUXWb]_WHno�tve�u[zx_�»{|aE¿��uxX�
�}\e[_n�W�vevb[E�-WHaEn^U�Y-`bi�ve��W�am¿EWH\H�¨X[z\RceUXW�veaE¿EW|[m�wve�u{|�Xpt�tno��cAgz�
fSWL��[_n�y}vD[Ex�a�v~�txX�zpuW]_W�vAcl�ux}amce�t[Ex£�X\lW�¬X¤ O�clU}adcD[z\e�t�E�tx}adclWHv
��\l[E{����! 
	Xv~�tx}noWj\l[Ey_clW�aE�E�z\eWH�zadcl�u[zx�]_[�WHvSxX[mcwam¹6W�n�cSceUXWRn�[zx_�
�zWo\l�EWHx}n�WD�}\e[z��WH\~cl�uW�vo�k�uc��tv|vey_ªDn��tWox=c�ce['n�[Ex�v~��]_Wo\�ceU}WLveW�c|[m�
\l[EyXceWHv-ce[Da�ve�uxX�zpuW�]XWHv~ce�tx}adcl�u[zx�X\eWo¬X¤��)GsaEn^Uv~�6WHaE¿EWH\wam�X�Xpt�tWHv
clUXW�Y-`biüveWoptWHn�ce�t[Ex��X\l[_n�W�vevbcl[°�X��n^¿���c^v«�6WHv~c��}amceU�cl[ O��kad�â�
clWo\�aE�X�Xptg=�txX�¨�u{|�6[E\ecR��[zpu��n��tWHv�cl[�clUXW|\e[zy_ceW�v�ceU}amcRU}ah�EW���WHWox
Wo¤_��[z\~clWH]��=g°��c^vRxXWo�t�EU��6[E\^vo�|Y-`bi3��v�aEx��tx}n�\lWo{|WHxzc^ampP�X\l[mcl[m�
no[Ep1�9f-UXWo\lWDWHazn^U�v~�6WHaE¿EWo\«\eWH{�WH{«�6Wo\^vRclUXW�\l[Ey_clWHv�aE]_�zWo\ece��v~W�]
��gLxXWH�u�zU=�6[E\^v-yXx=cl�up>ceU}Wogam\lW�f-�uceU}]_\^ahf-x
��amx�]�v~WHpuW�n�c^v�aD�6WHv~c
��adceU'��\l[E{ ceU}�tv�v~WocH�L¥¦xÂavAc^am�XptW�v~clamceWE�PaY-`biüve��W�am¿zWo\R\lW��
{|WH{«�6Wo\^vj�}\eW�n���v~WHpugLclUX[zveW�\l[EyXceWHvjclU}adcRU}ah�zW«�6WoWox'n^UX[=v~WHx°��g
�uclvwxXWo�t�EU��6[E\^vo�Z��Wox}noWE�}��[E\�v~cey}]Xg=�txX�Dno[Ex��EWH\e�zWox}noWj�X\l[E�6Wo\ece�tWHvH�
�uc���vDvey_ªDn��tWox=c�ce[Â]_Wo¬}xXWclUXW�v~cladclW[m�bceU}W�YV`bi veg_vAclWo{(�ux
clWo\l{�v�[E�RceUXW�\e[zy_ceW�n^UX[zveWox���g£WHazn^U�YV`bi v~�6WHaE¿EWH\H�)TVU�adc
��vH�>fSW�azveveyX{|W�clU}adc�WHaEn^UÂve�6WHam¿zWo\�\lWo{|WH{«�6Wo\^v�[Ex}pug���c^v«[df-x
�6WHv~cj\l[EyXceWE�6v~WHpuW�n�clWH]L��\l[E{ ceUXW�v~Wocj[E�9\l[EyXceWHv�W�¤_�6[E\eceWH]L��g¨��c^v
x}Wo�t�EU���[z\lvH�9��v-vey}n^U
�_fSWb]XW�¬}xXW�clUXWRv~g_v~ceWo{ vAc^adceWRazvSa��zWHn�cl[E\
FQ�©q F ø �EF � ��PtP�P4��F#"Xr��Pf-UXWo\lW F#$�]_WoxX[EceW�v�clUXW�\l[EyXceW�n^UX[=v~WHxÂ��gve�6WHam¿zWo\W) ��½ �^ÀG��P�P�P �"?P�
�sU}aExX�EW�v��ux£clUXW°veg_vAclWo{�vAc^adceW[_nHn�yX\�f-UXWox�[zxXW[E\D{|[z\eW

Y-`bi�v~�6WHaE¿EWo\^vZaE�X�Xptg�ceUXWj\e[zy_ceW�v~WHpuW�n�ce�t[Ex��X\e[_noWHvlvo�9X[z\e{�amptptgE�
�'eF�T
��@�@�T
S�po|aRve��W�am¿EWH\Pam�X�Xpt�tWHv9clUXWwW�¤_�6[E\eck��[zpu��n��tWHvk[m�6ceUXW�Y-`bi
ve�6WHam¿zWo\^vG�uxRx}Wo�t�EU���[z\e�txX�w����WHvH��ceUXWZve�6WHam¿zWo\�§ v
�u{|�6[E\ecF��[zpu��n��tWHvH�
aEx}]LclUXW�Y-`bi3�}adclU_�»veWoptWHn�ce�t[Ex��}\e[_n�W�vev�¼ ÀV�h¾»��¥¦x��}am\ece��n�y}ptaE\H�6���
clUXW«Y-`bi�ve��W�am¿zWo\w\lWHve�t]XWHv-�tx%�&�  ��ceUXW«\e[zy_ceWRcl[.OD��v�aD\e[zy_ceW
q@]_Wox}[mceW�]°azv 5 õ rwceU�adc�n�[zxzc^am�tx}v�aDx�yXptpk�j���adceUF��¡�ceUXWH\ef-��veWE�clUXW�v~WHpuW�n�cl�u[zx�[m�%F $ nHamx°�6W|ad¹GWHn�clWH]���gLceUXW�\e[zy_ceW|n^UX[=v~WHx°��g
aEx�g�Y-`bi7ve�6WHam¿zWo\ /�clU}adcSU}aEvSa«Y-`biÂveWHvlve�u[zx�f-��clU�a«ve�6WHam¿zWo\' +N'Gq*)Ar��PTVUX��vZ�tx}nopuy}]XWHvsceUXW�Y-`biÂ�6WoWo\^vk[E�Fv~�6WHaE¿EWH\ )^�=azvZfSWoptp
azvRclUXW�Y-`bi��6WoWH\lv«[m�-ceU}W�[mclUXWo\�v~�6WHaE¿EWH\lvR�tx�clUXW�vlam{|W����G�
ve�tx}n�W )�n�[Ey}pt]�ptWHam\lx�am�6[Ey_c«ceUXW�v~W�\l[Ey_clWHvR����aL�tY-`bi�veWHvlv~�t[Ex�vo�
TVU}W�n^UX[E��n�W�vSah�daE�up�am�XptW�ce[Dve��W�am¿zWo\W)s]_WH��WHx}]¨[Ex¨ceU}WR\e[zy_ceW F)(E�
clUXWRW�¤_�6[E\ec-��[zpu��n��tWHvV[E� /��}aEx}]DclUXWR�t{��6[E\ecw�6[Ept�tno�uW�vV[m� ' �
* BDCP) K 89F=q*)E��Fhr � +, - 5 õ � �u� '6q>)Ar �.�&�� /10325476#8 (:9<;>=1? 6 ;A@ 4 $79 )=M26DCP5PA�q>JI� ' ro¼ 8@<�6DCP5PA�q>JI� /�r�q F ( r»¾=�

[mclUXWo\lf-��v~W
TVU}Wox
�@)�veWoptWHn�clv
aV\l[Ey_clWCB 89F A V(CPTDA 8�q*)E�EF�r �D� 8PJ>8PK A�q * B7CP) K 89F=q*)E��FhrerDP
��[mclWVceU}amcPceUXWw{|[_]_WHp}aEvlv~y}{�W�v>ceU}amckWHazn^U�Wo¤=clWo\lx}amp}xXWo�t�EU��6[E\�§ v
\l[EyXceWL�tvD�u{|{|WH]_��adclWoptg�ah�dam�tp�am�XptW¨aEx}]�ceU}amc�ceUXW�v~WL\l[Ey_clWHv�aE\eW

ý



�X\l[E�}aE�zadclWH]'����a�tY-`bi v~W�veve�u[zx}vH�°TVUX��v�ve�u{|�Xpt�u��g=�txX�'aEvlv~y}{��X�
ce�t[Ex�]_[�WHv|x}[mc�ad¹GWHn�c�ceUXW�Y-`bi#n�[zx��EWo\l�EWHx}n�W��X\l[E�6Wo\ece�tWHvH�Sazv
ceUXW�xXWo�t�EU��6[E\^vo§}yX�6]}adceW�vwfS[EyXp�]¨Wo�zWox=cey}aEpuptg��6WHno[E{|W«ah�dam�tp�am�XptW
q�Wz� ���u�}am�âceWH\V¬}xX�uceWR�X\l[E�}aE�zamce�t[Ex�]XWop�ahg_r��
�_�ux}noWVWHaEn^U�Y-`bi�ve��W�am¿zWo\>[E�6Wo\^adceW�v>�ux}]XWo�6Wox}]_WHx=ceptgE�mfSW-noamxX�

xX[mcaEvlveyX{|WceU}amc�WH�EWo\lg£YV`bi v~�6WHaE¿EWH\���v�azn�ce�t�dadclWH]�amc�ceU}W
veaE{|Wwce�t{|WE�9¥¦x}v~ceW�aE]��_aEvZ�ux�¼ ÀV�h¾1��fSWjno[Ex}ve�t]XWo\Za�v~yX��v~Woc���� �
[m��v~�6WHaE¿EWH\lv�ceU�adcZam\lWVaEn�cl�u�damceWH]�adcZa��z�u�zWox�ce�t{�Wz�>TVU}W-\eWH{|aE�uxX�
�ux}��Y-`bi ve�6WHam¿zWo\^v-]_[�xX[Ecjam�X�}pug�ceUXWR�}amceU_�¦veWoptWHn�cl�u[zxL�X\e[_noWHvlv
amx}]
�_UXWox}noWE�X]_[|xX[Ecwn^U}amxX�zW�clUXWo�t\V��W�vAcw\l[EyXceWE�PTVUXWH\eWo��[E\lWE�=ceU}W
xXW�¤�cbvAc^adceW#F�� � q�F�� ø �EF��� ��PtP�P4��F��" rwU}aEv,F��$ � B
89FLA V(CPT;A 8�q*)E��Fhrs��[E\
) +.���PaEx}] F��$ � F#$V��[z\ ) 1+ ���L¯�WDptW�c2F��� F��Z]_WHxX[mclW�ceU}W
ce\^amx}ve�uce�t[Ex���\l[E{üv~clamceW%Fsce[ F����E�t�EWox�ceUXW-aEn�ce�t�dadce�t[Ex�v~Woc5�«�>TVU}W
]_W�¬�xX��cl�u[zxL[m�>ceUXW�v~clamceWR[m�9a|YV`bi�veg_vAclWo{L�Xamx�]�clUXWRxX[Ece�t[Ex¨[m�
amx�aEn�ce�t�dadce�t[Ex�veW�c��Eamptpu[dfwv9y�v9ce[R�X\lWHno�tveWoptg«]_Wo¬}xXWVclUXW-xX[mcl�u[zx|[m�
vAc^am�X�tpt��cAgz��X[z\e{�amptptgE�GaDvAc^adclW2F«�tv �D�>���F�����u�Zamx�]L[ExXptgL���RF �� F
��[E\�amx�g�azn�cl�u�dadcl�u[zx�v~Woc ����TVU�adc«��vo�9f-UXWHx'ceUXW¨v~g_v~ceWH{ ��v��tx
vAc^adclW FE�_x}[D�j��fs[zyXp�]�n^U}aExX�EWjce[Da|]_�u¹GWo\lWox=cw\e[zy_ceWz�
T�[LvAcly}]_g�n�[zx��EWo\l�EWHx}n�Wz�}fSW�]XW�¬}xXW|amx �Ve���
��@�@�T
�@� ���	��=.�F�Le^�

aEvRa�q��6[zvlv~�t�Xptg��tx_¬}xX�uceWhrbv~W� zy}Wox}noW�[E�SaEn�ce�t�dadce�t[Ex�vo�#&
Woc�
�]_W��
xX[mclWbceUXW�aEn�cl�u�damce�t[ExLv~W� zy}Wox}noW�amx}]�
Pq /�r� �#]_WHxX[mclWbceUXW�/EclU
aEn�ce�t�hamce�t[Ex��tx�
9��¥¦x�vAcly}]_g��ux}��n�[zx=�zWo\l�EWHx}n�Wz�XfsW«xXWoW�]Lce[¨n�[ExX�
v~��]_WH\>veWH =yXWHx}n�W�v
clU}adcPaEn�ce�t�hamceWSWHazn^U��j��v~WH�EWo\^ampmce�t{�W�vo�>¥¦x«��am\e�
ce��n�yXp�am\��_a<gF�	
S�«aEn�ce�t�dadce�t[Ex¨v~W� =yXWox}noW�
°�tvVamx��uxX¬}xX�uceWbv~W� zy}Wox}noW
ceU}amc�U}azv��tx_¬}xX�uceWHpug {�amx�g�WHpuWH{|Wox=clv2/Âvey}n^U£ceU}amc.)Q+�
Pq /�r��
��[E\|WHazn^U�Y-`bi�v~�6WHaE¿EWo\2).+ ��� ��YV`bi�veg�v~ceWH{ e_�@�7�@����o'�F�
��[E\|a�}aE\~cl�tnoyXptaE\�azn�ce�t�dadcl�u[zxÂv~W� zy}Wox}noW�amx�]'�uxX�uce��ampVv~cladclW��u�w��c
am\l\e�t�EW�vkadcVa«v~claE�XpuWjvAc^adceW�ad�âclWo\sceUXW�aEn�cl�u�damce�t[ExDveWH =yXWox�n�WE�P}[E\e�
{�amptpugz�_��[E\-amxLaEn�ce�t�dadce�t[ExLveWH =yXWox�n�W�
�aEx}]¨amx¨�uxX�uce��amp�vAc^adceW F õ �
aÂY-`bi¢veg�v~ceWH{"no[Ex��EWH\e�zWHv��u�RceUXWH\eW��v�a'¬�xX��clW /�v~y�n^U£ceU}amc
F õ�� 4 ø 9� F ø�� 4 � 9� P�P�P � 4 (:9� F ( amx}]NF ( ��v-a�vAc^am�XptWRvAc^adclWE�
TVU�y}v��/am\���fSW�U}ah�zWD]_W�¬}x}WH]�ceU}WDxX[mcl�u[zx�[m�-a�v~clam�}puWDv~clamceWE�

�w[dfSWo�zWo\��Fv~[z{|W|Y-`bi veg�v~ceWH{�vbU}ah�EW�aLvAc^am�XptWDv~cladclW|f-��clUX[Ey_c
xXWHnoWHvlveaE\e�tptg�n�[Ex��zWo\l�E�txX�}�
}[E\PW�¤XaE{��}puWz�E>�u�zyX\eW-À�v~U}[dfwv>aEx«Wo¤=�
am{|�XptW«f-UXWH\eW�ceUX\lWoW��j��W�vjaE\eW�no[ExXxXW�n�clWH]�}aE�u\lf-��v~W«aEx}]�j�n�
[E\l�u�z�ux�adceW�v9]_WHv~ce�tx}adcl�u[zx��}\eWo¬X¤
O�¼ ým¾ 	Ef-�uceU|WHazn^U��j���mfsWVpt�tv~cPceU}W
v~Wock[m�6��[=veve�u�}puWS\e[zy_ceW�v9�ux�[E\^]_WH\>[E���X\lW���WH\eWHx}n�Wz��YS[mclU����D½-aEx}]
�j�À��X\lW���WH\-ceUXWR��adceU¨clUX\e[zyX�EU�ceU}W�xXWo�t�EU��6[E\-[d�zWo\SceUXW�]X�u\lWHn�c
\e[zy_ceW�cl[\eW�aEn^USO��DTVUXW�veg�v~ceWH{�U}azvRa¨v~claE�XptW|v~clamceWz�DX[E\bWo¤=�
am{|�XptWE�X����À�n�[Ey}pt]�y}v~WjceU}Wb]X�u\lWHn�cS\l[Ey_clW�q��zrSamx}]��j��½�no[EyXp�]
y}veWRceUXW«\e[zy_ceWDq1ÀG���=r��-�w[dfSWo�zWo\���ceUXW�v~g_v~ceWo{�n�[zyXp�]¨aEptve[�[zvln��tpu�
ptamceW��6W�cAfSWoWHx�cAfS[LyXx}v~claE�XpuW�v~clamceWHvH��¥¦x�ceUXW|¬�\lv~c«vAc^adclWE�
�6[mclU
�j��W�v-U}ah�zW�veWoptWHn�ceWH]�ceU}Wb]X�u\lWHn�cV\l[EyXceW�q�=r��kTVUXWHx
�_���PaEn�ce�t�dadceW�]
v~�t{«y}p�c^amxXWH[Ey}vepugz���6[mclUÂ�j��W�v«vef-��c^n^U'ce[clUXWo�t\«�tx}]_�t\lWHn�c�\e[zy_ceW�v
q�Wz� ���u�S�j� À°vef-��c^n^UXWHv�cl[£q~½ �^�zr~r���TVUXWHx
�Z�u��azn�cl�u�dadclWH]�am�zaE�uxF�
��[EceU£�j��W�v�\eWoceyX\lxÂcl[°clUXWo�t\D]_�t\eW�n�c|\e[zy_ceW�vo�kaEx}]�clUXWL�X\e[_noWHvlv
\eWH��W�adc^vo��¯�UXWoceUXWH\�[E\bxX[EcRceUXWDveg_vAclWo{ Wo�EWHx=cey}aEpuptg\eW�aEn^UXW�vba
vAc^am�XptW�vAc^adclW�]_WH��WHx}]Xvb[zx�ceU}W�Wo¤XaEn�c�ce�t{|�ux}�¨[E�ZclUXW|\eW�n�Wo�Xce�t[Ex
amx}]Â�X\e[_noWHvlv~�txX�[m�VclUXW�\l[Ey_clWDyX�G]XadclWHvH���wWHx}n�Wz�PfsW�]XW�¬}xXW�a
vAcl\e[zxX�EWH\�xX[Ece�t[Ex�[m��a �F�$gF�LY-`biüv~g_v~ceWH{"¼ À	�h¾»�°� YV`bi)v~g_v~�
ceWH{"��vd���$gF�°�u���uc�U}aEv�a�vAc^am�XptW°v~clamceW°aEx}]�n�[zx=�zWo\l�EW�v�y}x}]_Wo\
amx�g��/am�t\Sazn�ce�t�dadcl�u[zxDv~W� zy}Wox}noW�amx}]�amx�g��txX�uce��ampGvAc^adclWE�9XyX\eceUXWH\~�
{|[E\lWE�XfSW�]_W�¬�xXW�amxu
S���.�F�^�F�6���jC��F�$gF�«Y-`bi�veg_vAclWo{ azvwa|Y-`bi
v~g_v~ceWH{�ceU}amcD�tv�vlad��WaEx}]7\lWo{�aE�ux}v|vlad��Wad�âclWo\�\lWo{|[d���ux}��aEx=g
xX[_]_WHv�amx}]��d[E\VWH]X�EWHvH�

d

AS1

AS2

AS0

(0)
(1,0)

(0)
(2,0)

>�t�EyX\lW�ÀG�k��Y-`bi�veg�v~ceWH{¢U}azv-a�vAc^am�XptWRvAc^adceWR�}y_c�{|�u�zU=cVx}[mc
no[Ex��EWH\e�zW

� � ¸F�wNPORNPQ��¸�Q-O � I��  NPO����
¡jy}\���[zpu��n�g'n�[zx_¬}�zyX\lamce�t[Ex'�Ey}�t]_WHpu�txXW�v�noaE�X��c^ampt�u±HWD[Ex'clUXW��/azn�c
clU}adcb�j��W�vbam\lW��ux=clWo\^n�[Ex}xXWHn�ceWH]L�tx�a�UX�tWo\^am\^n^UX�tnHamp��/azv~U}�u[zx
��¥¦x
clUX��vDv~W�n�cl�u[zx
�VfsW�]_W�veno\e�t�6WLceUXW�\lWop�adcl�u[zx}veUX�u��v|��WocAfsWHWox��j��W�v
aEx}]�ceUXWR\lWHveyXpuce�txX�|UX�uWH\laE\ln^U}�tnHamp�vAcl\ey�n�cey}\eWz�

�/!$#  u;/�'(+~\� *-,.�"!<zW,�~$#B7:�i*-,6��!b�H& � z�*-*-,6�
���¨\eWHptamce�t[Ex}veUX�t�}vwaE\e��v~Wb��\l[E{�n�[zx=ce\^aEn�c^vSceU}amcj]_Wo¬}xXW�clUXW��X\l��n��
�txX��{|[_]_Wop�amx}]3ceUXW7W�¤Xn^U}amx}�EW�[m��ce\^adªDnm�*¥¦x�a e�=��_�8�@?A���Dm
�L���9�f
UV����\eWHptamce�t[Ex}veUX�t�
�kclUXW�n�y}v~ce[z{|Wo\��}ahg_v���c^v��X\l[d���t]_WH\���[E\
aznonoWHvlv�cl[°clUXWL\eW�vAc|[m�wclUXW¨¥¦xzclWo\lxXW�c��7TVUXWL�X\l[d���t]_WH\«{�ahgE�Z�ux
clyX\lx
�P��WLa°noy}v~ce[E{|WH\�[E��amxX[EceUXWH\��j���>¥¦x a��.�_�F�Dm8�8�@mt�.�_�F�L\lW��
p�adcl�u[zx}veUX�u�F�_ceUXWbcAfS[|��WHWo\^vV¬}x}]¨�uc�{«yXcey}aEpuptg�az]_�damx=claE�EWo[zy}vZce[
Wo¤Xn^U}amxX�zW�cl\lamª�n��6W�cAfSWoWHx°clUXWo�t\b\eW�v~�6WHn�ce�t�EW�n�y}v~ce[z{|Wo\^v 	�cAg��X�u�
nHamptpugz�_��WHWo\^vVW�¤Xn^U}aExX�EWba�\e[zyX�EUXptg�Wo�zWoxLam{|[Ey}xzc-[E��cl\lamª�nj��\lWoW
[E�
n^U}am\l�EW�¼ �d¾»�HGZaEn^U|W�YV`bi7v~W�veve�u[zxD]_W�¬�xXWHvsa�\lWop�adce�t[Ex�v~UX�t�|��Wo�
cAfSWoWHx¨ceUXW«cAfs[D����WHv���cbn�[Ex}xXWHn�clvH�S��p�clUX[EyX�zULceUXWH\eW«{��t�EU=c��6W
{�yXpuce�t�XpuW°WHY-`bi v~W�veve�t[Ex}v|�6W�cAfSWoWHx£cAfs[Â����WHvH�VceUXW°\eWHptamce�t[Ex_�
veUX�t���6W�cAfSWoWHx3clUXW�cAfs[£�j�_WHvveUX[EyXp�]���W'yXxX�� =yXWoptg3]_Wo¬}xXW�]��
��x)�j� '�{�ahg�U�ah�EW�{«y}p�cl�u�XptW�noy}v~ce[E{|WH\lvH�R�X\l[d�=��]_WH\lvH��amx}]
�6WoWH\lvH��¯�WL]XW�¬}xXW�K T F A CPM 8@5_q>'_r�� 6D8P8@5_q>'_r��samx}]S6759CPUH)=OH8@5_q>'_r
azv-clUXW�veW�c�[m�Znoy}vAcl[E{|Wo\^vH���6WoWH\lvH��amx}]�}\e[d����]_Wo\^v-[m� '6�G\lWHve��W�n��
cl�u�zWoptgE� ¯�W�puWocN:;)=5 F A�q*5@P ' F 6;'�AIB6rD]XWoxX[EceW�clUXW�xXW�¤�c~�»UX[z�3�j�
�tx�5@P 'GF 6D'HAIB
��� \e[zy_ceWX5���v�noptazveve��¬�WH]Âazv�a�n�y}v~ce[z{|Wo\�\e[zy_ceW
[E�#'����.:;)=5 FLA�q>5@P 'GF 6D'HAIB6r + K T F A CPMN8@5�q�'_r���a ��WHWo\�\l[EyXceW'���
:;)=5 F A�q*5@P 'GF 6;'HAIB�r +26D8P8@5_q>'_r��X[z\wa��X\e[d����]_Wo\V\l[Ey_clWb���
:;)=5 F A�q*5@P 'GF 6;'HAIB�r(+N6D5PCPUH) O�8@5_q>'_r���TVfS[¨����WHv�{�ahgamp�v~[¨U}ah�EW
aL�}�up�adclWo\^amp��_�Ve	%@=f��am�z\eWHWo{|Wox=cH��aEv�]_��vln�y}vlv~W�]��ux�{|[E\lW�]_W�c^am�tp
�tx���WHn�ce�t[Exþ_� À_�
TVUXWknoy}vAcl[E{|Wo\e�»�X\e[d����]_Wo\�aEx}]���WHWo\e�@cl[m�»��WHWo\
am�z\eWHWo{|Wox=c^v6ce\^amx}v~�

p�adclW-�ux=cl[«v~WH�EWH\laEp_\eyXptWHvk�E[d�EWH\ex}�uxX�bY-`bi'W�¤_�6[E\ecZ��[zpu��n��tWHv�¼ �}�
�h¾=�
&('�)+*-,�.0/�132$45/�,768*9.:,<;=1?>9@A.AB ¥¦x�Wo¤_n^U�amxX�z�uxX��\l[Ey_cl�uxX���tx_���[E\l{|amce�t[Ex�f-��clU�a��X\l[d���t]_WH\H�daEx����«nHamx�W�¤_��[z\~c9�uclv9\l[Ey_clWHv
amx}]ÂceUXWL\l[Ey_clWHv�[m�j�uclv|noy}vAcl[E{|Wo\^vH�k�Xy_cDnoaExÂxX[Ec|Wo¤_��[z\~c
\e[zy_ceW�vsptWHaE\ex}WH]���\l[E{ [EceUXWH\-�X\l[d�=��]_WH\lvZ[E\V��WHWo\^vo�kTVU�adcV�tvH�
amxR�j�R]X[=W�vH�:�	�G�X\e[d����]_W9ce\^amx�v~�ucFv~WH\e����n�W�vG��[E\
�uclvF�X\l[d�=��]_WH\H�

&('�)+*-,�.0/�132$4C/�,�6CDFE$G�/�,"HI@A.<B ¥¦xÂWo¤Xn^U}amxX�z�ux}��\e[zy_ce�txX��ux_��[z\e{�amce�t[Ex�f-�uceU�a7n�y}v~ce[z{�WH\H�jamx3����noaEx�W�¤_�6[E\ec���c^v
\e[zy_ceW�vo�mazv9fsWHpupXazv�\l[EyXceWHv9ptWHaE\ex}WH]R��\l[E{)��c^v9�X\e[d����]_Wo\^v9amx}]
��WHWo\^vo�9TVU}adcS�tvH�_amxD���}UV�f�F���X\l[d�=��]_W-cl\laEx}ve��csveWo\l���tnoWHvk��[E\
��c^vwn�y}v~ce[z{|Wo\^vo�

&('�)+*-,�.0/�132$4J/�,K6J*-@<@F.<B ¥¦x�W�¤Xn^U}aExX�E�txX�D\l[Ey_cl�ux}���tx_��[E\e�{|amce�t[Ex�f-�uceU'aD�6WoWH\H�
aEx°�j��noaEx�W�¤_�6[E\ecj�uclv�\l[Ey_clWHvbamx}]

þ



ceU}W�\e[zy_ceW�v�[m�b�uclvDnoy}vAcl[E{|Wo\^vH�s�XyXc�noaEx x}[mc�Wo¤��6[E\ec�ceU}W
\l[Ey_clWHvSpuW�am\lxXWH]D��\e[z{¢[mclUXWo\V�X\l[d���t]XWo\^vZ[z\S�6WoWH\lvH�PTVU}adc-��vo�
amx����]X[=W�vk�:�	�s�X\l[d���t]XWjcl\laEx}ve��cwveWo\l�=��n�W�vs��[E\-�uclv-�6WoWH\lvH�

®�\^ahf-�txX��[Ex�[zyX\saE�}v~ce\^aEn�cs{�[_]_WHp@��n�[zx}ve�t]_WH\sa�Y-`biÂve�6WHam¿zWo\ T
amx}]�f-�uceUDabpt�ux}¿
J�n�[zxXxXW�n�ce�txX��ce[�aEx��j�2U +26759CPUH)=OH8@5_q>'Gq*T�r~r /
6D8P8@5_q>'Gq*T�r~r��>}[E\�WHazn^U(5=�h�u�7:;) 5 F A�q*5@P 'GF 6D'HAIB�r +26759CPUH) O�8@5_q>'Gq*T�r~r /
6D8P8@5_q>'Gq*T�r~r��sclUXWox 8@< 8@<�6DCP5PA�q>JI�IT�r�¼ � 5��o¾ � � �=�£���X�6Wox}]_�u¤��
�X\lWHveWox=clv�a�vlam{|�XptWÂ\l[Ey_clWo\�no[Ex_¬}�zyX\^adce�t[Ex�¬}ptW�ceU�adc°\lWHaEpu�t±oW�v
ceUXW�v~WRWo¤_��[z\~c-�6[Ept�tno�uW�vo�

�i!� � 7 *-,���,.465)�
¯�WDazveveyX{|W�ceU}amcRceUXWH\eW|��vRa¨UX�uWH\laE\ln^U}�tnHampPn�y}v~ce[z{|Wo\e�1�X\l[d���t]XWo\
\eWHptamce�t[Ex}veUX�t��am{|[ExX������WHvH�PTVUXWwUX�tWo\^am\^n^UX��noaEpXvAcl\ey}n�ceyX\lWwam\l��v~W�v
��W�noaEy}v~W amxü��� cAg��X��noamptptg;veWoptWHn�clv°a3�X\l[d�=��]_WH\�f-��clU)a�x}W�c~�
fs[z\e¿3[m�|ptaE\e�zWo\v~�t±oWÂaEx}];veno[E�6W'ceU}aEx;�uclv�[df-x
���wxü��� T
v~WH\e���txX�£a�{|Woce\l[E�6[Ept��c^amx�aE\eW�a7��vLpt�u¿zWoptg£ce[£U}ah�EW'a \eWH�E�t[Ex}aEp
�X\l[d�=��]_WH\.U6�jamx�]�aÂ\lWo�z�u[zx}amp��j� U£��v�pt�t¿EWoptg ce[�U}ah�EW�aÂx}am�
ce�t[Ex}aEpb�X\e[d����]_Wo\�� 	���c��v��zWo\lg�yXxXpt�u¿zWoptg£ceU}amcLa�x}amce�t[Ex�f-�t]XW
�j��� fS[EyXp�]���W�an�y}v~ce[z{�WH\�[m�-aL{|W�cl\e[z��[zpu�uclaEx_�»aE\eW�a���� T��
TVU}adc|��vo�P�u��T + K T F A CPM 8@5_q*U_r�amx}] U + K T F A CPMN8@5�q��jr��kceUXWHx
� Q+SK T F A CPM 8@5_q*T�r������NU¨�tvjaWU@
S�^�^e��w�X\l[d���t]XWo\w[E� T>�6f-UXWo\lWHazv
�j���%��v�aEx 
S�LU@
S���_e����X\l[d���t]_WH\�[E� T�� �wx�g�]_�t\lWHn�c¨[E\¨�ux�]_���
\eW�n�c��X\e[d����]_Wo\�[m� T�nHamxXxX[Ec��6W�aDnoy}vAcl[E{|Wo\j[m� T>�wTF[�v~�t{|�Xpu�u��g
ceUXW�]X�tvln�y}vlve�u[zx
�sfSW]_W�¬�xXWLcAfs[�]_�t\lWHn�clWH] �E\^am�}U}v���[E\l{�W�]7��g
ceUXW�noy}vAcl[E{|Wo\e�»�X\e[d����]_Wo\�\eWHptamce�t[Ex}veUX�t�}vo� ¥¦x3ceUXWW�L���9�f
UV���Dm8�>�	m
eF=��D�8�@?A�F� oV���^�.���FceUXW��X\l[d�=��]_WH\~�¦n�y}v~ce[z{|Wo\�W�]_�EW�vjaE\eW�]_�t\eW�n�ceW�]
��\e[z{)�X\l[d���t]XWo\9ce[�noy}v~ce[E{|WH\H�>TVUXWw\lWHveyXp�cl�ux}�bveyX�X�z\laE�XU���[E\l{�W�]
��g�[ExXptg��X\l[d���t]XWo\e�»noy}vAcl[E{|Wo\�\eWHptamce�t[Ex}veUX�t�}vLv~U}[EyXp�]��6WÂa U	
Sm
���_eF�8�_UR�Ve�CVe��j
e�o	���_��� q@®w�w`Rr��SaEv�veUX[df-x7�tx ceUXWWo¤_aE{|�XpuWL�tx
>�u�zyX\eWbÁX�P¥¦x�ceUXW�e�=��D�>�	? ���Dm8�>�	mt�:��� ��
U'�F�/oV���_���
�XceU}W��}\e[d����]_Wo\e�
n�y}v~ce[z{|Wo\-WH]X�EWHv-aE\eWR]_�t\lWHn�clWH]���\e[z{ n�y�vAcl[E{|Wo\Vcl[��X\e[d����]_Wo\��
� \l[Ey_clW�\lWo�E��v~ce\lg�nHamx��6W�y}veWH]Âce[��EWo\l�u��g°clUXW�U}�uWH\laE\ln^UX��noaEp

\eWHptamce�t[Ex}veUX�t�}vH��TVUXW�\lWo�z�tv~ce\lg°n�[zyXp�]��6WD�6[E�Xy}ptamceWH]'�txÂveWo�EWH\laEp
fSahg_vH��>�u\^vAc��9WHaEn^U���� ''n�[Ey}pt]�veyX�X�Xptg'��c^v�veW�c 6759CPU�) OH8@5�q�'_r��
yX�G]Xadcl�uxX��ceU}W�\lWo�z�tv~ce\lg�yX�6[Ex�aE]X]X�uxX��[E\�]_WoptW�cl�uxX�LaD�}\e[d����]_Wo\��
TVUX��vjaE�X�X\l[zaEn^UL\lWH =yX�t\eW�v-clUXW�no[=[z��WH\lamce�t[Ex[E�PceUXW��haE\e�t[Ey�v�amyX�
ce[zxX[E{|[Ey�vPv~g_v~ceWo{�v9�tx«clUXW-¥¦x=ceWH\exXWocH�P��WHno[Ex}]
�Ea�\eWH�E��vAcl\eg�no[EyXp�]

S��gF���-ceU}WS���R\lWop�adce�t[Ex�v~UX�t�}v��}aEveWH]�[ExRclUXWSY-`bi°\e[zy_ce�txX�wc^am�XptWHv
ah�dam�tptaE�XpuWLclUX\l[EyX�zUX[Ey_c�clUXW�¥¦x=ceWH\ex}W�c°¼u½��_�j½E½�¾»�wampuceUX[zyX�EU clUX�tv
�X\l[�noWHvlvZno[EyXp�]|��Wj��yXpux}Wo\^am�XptWVce[��ux}no[E{|�XptW�clWw�uxX��[E\l{|amce�t[ExDaEx}]
�ux�n�[E\l\lWHn�cS�uxX��Wo\lWox}noWHvH��GZ��clUXWo\VfVahgE�zceUXWb\lWo�z�tv~ce\lg�nHamx¨n^UXWHn^¿���[E\
a«nog�nopuWjf-UXWox}Wo�EWH\saEx=g|�j��n^U}amx}�EWHvk��c^vSveW�cS[m�
�X\l[d���t]XWo\^vo�>TVUX�tv
n�[zyXpt]�U}am�X�6Wox°f-UXWox°aEx��j�az]X]Xv�[E\�\lWo{|[d�zWHvwa��}\e[d����]_Wo\��}[z\
f-UXWoxaEx��j�¨n^U}aExX�EW�vZ�uclvV\lWop�adcl�u[zx}veUX�u��f-��clUL[ExXW�[m�>��c^vVxXWo�t�EU_�
��[z\lv 	s��[E\|W�¤Xam{|�XptWE�sa°�}aE�u\�[m���j��W�v|{|ahg�cl\laEx}v~�uce�t[ExÂ��\e[z{�a
n�y}v~ce[z{|Wo\e�1�X\l[d���t]XWo\�\lWop�adcl�u[zx}v~U}�u�'cl[°a��6WoWH\~�1ce[E�1�6WoWH\�am\l\^amxX�zW��
{|Wox=cH�kTVUXW�aEpu�z[E\l��clUX{#��[E\-n^UXW�n^¿��uxX��f-UXWoceUXWH\VceUXWH\eWb��v-a�nog_n�ptW
�ux�a�]X�u\lWHn�ceWH] �z\laE�XU7c^am¿zWHv��|q	� �
���� !�� r�ce�t{|W7¼ Àmýd¾»�Sf-U}Wo\lW
� !��=�tvsceU}W�x�yX{���WH\V[m��W�]_�EW�vsaEx}]�� �
�=��vsceUXWbx�yX{«�6Wo\V[E�FxX[_]_WHv
[m�jceUXWL]_�t\eW�n�ceW�]Â�z\laE�XU
�Â��v�[E�wceUXWve�X\l�uxX��[m��ÀV�V�}½E�9ceU}W¨���
�E\^am�XU'U}azv�amx'W�vAcl�u{�adclWH]�ve�u±HW�[m�wadc�ptWHazvAcD½z½E� þ	�'��x}[�]XWHv�aEx}]
ÁV�}� �'�V�DW�]_�EW�v|¼ Àzþh¾»��Y-`bi���WH\e{|�uclv�amcb{|[=vAc�À ø�� � � þEþEÁ � ���
x�yX{«�6Wo\^vbamx}]LclUXW|x�yX{«�6Wo\�[m�s����tx=ceWo\^n�[zxXxXW�n�ce�t[Ex�vwclWox}]Xvjcl[
�E\l[df�pu�txXW�am\lpugL�tx�ceU}W�x�yX{���WH\j[E�s�j�_WHv|¼ À � ¾»��TVUXWo\lW���[z\eWz�G��cb�tv
��[=veve�t�XpuWbcl[D\lyXx¨ceUXW«nog_n�ptW��¦]_W�clWHn�cl�u[zxampt�E[E\l�uceUX{¢f-U}WoxXWH�EWo\waEx
�j��yX�G]XamceWHvZ��c^vPpt�tv~cZ[m�G�X\l[d���t]_WH\lv>cl[RWox}veyX\lWVceUXWjn�[ExX��[E\l{��ucAgRcl[
ceUXWRU}�uWH\laE\ln^UX��noaEpG\eWHptamce�t[Ex}veUX�t�}vVadc�amptpGce�t{|WHvH�

¥»��ceUXWP�}\e[d����]_Wo\e�@cl[m�¦n�y}v~ce[z{|Wo\6[E\Fnoy}vAcl[E{|Wo\e�1ce[m�»�X\l[d���t]_WH\��z\laE�XU
U�aEvFajn�g_n�ptWE��clUXWZ\lWo�z�tv~ce\lgjnHamxRW�ªDno�uWHxzclpugb��]_Wox=cl����gbclUXWsveWH =yXWHx}n�W
[E�9����WHvV�tx��E[zpu�zWH]��9¥»�9{�[z\eWR]_WoclaE�uptWH]¨�tx_��[E\l{�adce�t[Ex¨��vwah�dam�tptaE�XpuW
aE��[zy_ckclUXW�\l[Ey_cl�ux}�R��[zpu��n��tWHvZ[m�GceUXW�v~Wj�j��W�vo�zceUXWj\eWH�E��vAcl\eg�n�[zyXpt]
n^U}WHn^¿D��[z\w�6[zvlv~�t�XptW«n�[zx=�zWo\l�EWHx}n�W��X\l[E�XptWo{�vH�S��p�clUX[EyX�zU�n^UXWHn^¿=�
�txX����[E\n�[zx��EWo\l�EWHx}n�W°�tvLamx ��ik�»no[E{|�XptW�ceW��X\l[E�XptWo{ ¼ ým¾»��clUXW
n^U}WHn^¿¨fs[zyXpt]���W�am�X�Xpt�tWH][zxceUXW�v~y}�X�E\^am�XUF��f-UX��n^U�fS[EyXp�]L�tx_�
�z[Ept�EWZa�{«y}n^U�v~{�aEpuptWo\>x�yX{«�6Wo\>[m�}�zWo\ece��n�W�v�aEx}]RWH]X�EWHvFceU�amx�clUXW
�txX�uce��amp
�����z\laE�XU
�P�wpuceWH\ex�adce�t�EWHpugz��ceUXWb\lWo�z�tv~ce\lgDn�[zyXpt]��tx}vAcl\ey�n�c
clUXWb�j��W�vs�txDclUXWbn�g_n�ptW�cl[�no[�[E\^]_�ux�adceWjam{|[ExX�=vAcsceUXWH{�v~WHpu�zWHvZce[
ah�z[E��]°�6[Ept��n��tWHvbclU}adc«fS[Ey}pt]�noaEy}v~WDno[Ex��EWH\e�zWox}noW��}\e[z�XpuWH{�vo��[E\
cl[«��[z\lnoWwclUXWjy�v~Wj[m��a�\eW�vAcl\e��n�cl�u�zWw�6[Ept�tnog�q/vey}n^U�azvsveUX[E\eceW�vAcV�j�
��adceU6rsceU}amcwfs[zyXpt]��Ey�am\^amx=ceWHW�no[Ex��EWH\e�zWox}noWE�

� ���� �;µ
�H¸�Q��  ·¸�¶d���H¸ ´ �wK
TVU}�tvPveWHn�ce�t[Ex|�X\lWHveWox=clv>�6[Ept�tnog«�Ey}�t]_WHpu�txXW�v>ceU}amckWox}veyX\lWsclU}adcPclUXW
Y-`bi�v~g_v~ceWH{ü�tvPvlad��Wz�>T�[bv~�t{|�Xpu�u��g�clUXW-]_��venoy}veve�t[Ex
�mfSWS�uxX�uce��amptptg
no[Ex}ve��]_Wo\s[ExXptg�n�y}v~ce[z{�WH\~�»�X\l[d���t]_WH\kamx}]���WHWo\e�@cl[m�»��WHWo\s\eWHptamce�t[Ex_�
veUX�t�}vH��¯�W|ceU}Wox'W�¤�ceWHx}]�ceUXW��zyX��]_Wopt�ux}WHv�ce[L�tx}n�pty}]_WDaLve�u{|�XptW
��[z\e{�[E�}�}azn^¿=y}�«\lWop�adce�t[Ex�v~UX�t�}vH�>���tx}noWZclUXWV\e[zy_ceWVv~WHpuW�n�cl�u[zx��X\l[m�
noWHvlv>��[E\kW�aEn^U|]_WHv~ce�tx}amce�t[Ex|�X\lW�¬X¤«��vP�tx}]_WH��WHx}]_Wox=cZ[E�6[EceUXWH\P�X\lW��
¬}¤�W�vo���uc-�tv-vey_ªDn��tWox=cSce[�n�[zx}v~��]_WH\s[zxXpug�[zxXWb]_WHv~ce�tx}adcl�u[zx��}\eWo¬X¤
OD�ux]_W�veno\e�t�X�txX��aEx}]Lamx}aEpug�±H�uxX��ceU}WR�EyX��]_Wopt�txXWHvH�

�B!$# xsy{z �)�i�'(+*9�����s78(�5 &i~ xu�H4��B;�����7$&��"�
¥¦x�ceUX��vbv~W�n�ce�t[ExF��fSW«�X\lWHveWox=cjceUXW���[zpu��n�gn�[zx_¬}�zyX\lamce�t[Ex�zyX�t]XW��
pt�txXWHv���[z\DYV`bi#veg_vAclWo{�v�ceU}amc�U}ah�EW¨[ExXptg7noy}vAcl[E{|Wo\e�»�X\e[d����]_Wo\
aEx}]��6WoWH\~�1ce[E�1�6WoWH\9\eWHptamce�t[Ex}veUX�t�}vo��¯�WS¬}\^v~c9no[Ex}ve�t]XWo\>ceUXWV�zyX�t]XW��
pt�txXWR��[E\wceUXW«nHaEveWbceU}amcjamx�g¨�j�¨�}aE�u\�nHamxU}ah�zWRa���WHWo\e�@cl[m�»��WHWo\
aE�E\lWoWH{�WHx=cH�°TVUXWHx
�PfSW�W�¤_�}aEx}]'clUXW�veW�c�[m�wpt[�nHampS��[zpu��n��tWHv���g
�t{|��[=v~�txX��\lWHaEpu��vAcl�tnb\lWHv~ce\l��n�ce�t[Ex�vV[Exf-UX��n^U�j�L�}aE�u\^v-noaExU}ah�EW
�6WoWH\~�1ce[E�1�6WoWH\V\eWHptamce�t[Ex}veUX�t�}vo�

�! �"# �" $ 29D ,"29G /�.06 1?29@A>&%�@<@F.(' /�,)'	%�@<@A.�*54 .:@<@<HI@<2 /�G
¡jy}\��zyX��]_Wopt�ux}W�\eW� zy}�u\lWHv�amx'�j�°ce[L�X\lW���WH\�a¨\e[zy_ceW����taLaLn�y}v~�
cl[E{|Wo\�[d�EWH\«a�\e[zy_ceWD����a°a°�X\e[d����]_Wo\�[E\���WHWo\���}[E\l{�amptpugz�PfsW
U�ah�EWZ�zyX��]_Wopt�ux}WS�7��[E\>ceU}WsWo¤��}pu��n��uc>�t{|��[z\~cP�6[Ept�tnogR[m�}W�aEn^U«Y-`bi
ve�6WHam¿zWo\V�txL��� 'D�

+ E$13>$@-,31?29@.*���-q~q :;)=59F A�q>5 ø P 'GF 6D'HAIB6r + K T F A CPM 8@5_q>'_rer-amx}]q�:;)=5 FLA�q>5 � P ' F 6D'HAIB6r +#6D8P8@5�q�'_r / 6D59CPU�) OH8 5_q�'�rer~rclUXWox�5 ø P J>C9K 6D5P89:0/�5 � P J>C9K 6D5P89:
��[mclW�ceU}amc�`�yX��]_Wopt�txXW7��]_[�W�vR�:�	�L\eW�vAcl\e��n�cclUXWÂ�X\lW���WH\eWHx}n�W
aE{|[ExX�Dnoy}vAcl[E{|Wo\�\e[zy_ceW�v-[E\�aE{|[ExX���X\l[d���t]XWo\-[E\���WHWo\�\l[EyXceWHvH�
f-U}�tn^U|ptWHah�EW�v9¥~�_iZv9f-�uceUDve�t�ExX�u¬�noaEx=c>��W�¤_�u�}�upt��cAg��tx|veWoptWHn�ce�txX�Rpt[m�
nHampG�6[Ept�tno�uW�vo�P¥¦xLaE]X]X��cl�u[zx
��¥~�_iZvVU}ah�zWja�¬}x}aEx}n���ampG�tx}n�WHx=ce�t�EWjce[
��[zpupt[df;ceUXW��EyX��]_WHpu�txXW�ve�tx}n�W�amx¥~�_i�]_[�WHvjxX[mc�U}ah�EWbcl[��}ahg¨��c^v
noy}v~ce[E{|WH\scl[�noam\l\lg�cl\lamªDnm�Z`�yX��]_Wopt�txXWR��amptpu[dfwvSa�ptaE\e�zW�x�yX{��
�6Wo\�[m�R�6[zvlv~�t�XptW�n�[ExX¬}�EyX\^adcl�u[zx}vH�S{�y}n^U£ptaE\e�zWo\|clU}amx��6[Ept��n��tWHv
��aEveWH]'[Ex}pug�[Ex7���=�»�}adclUÂpuWHxX�mclU
�°T�[��t{��}puWH{�WHx=c�clUXW��zyX�t]XW��
pt�txXWHvH�6aEx��j�Lno[EyXp�]amptpu[_nHadceW�a�\laExX�EWb[E�kpu[_noaEp��»�X\lW��9�damptyXWHvw��[E\
W�aEn^UbcAg��6WZ[m�_\l[Ey_clW�q�Wz� ���u� � �21 ½��V�Z��[E\>n�y}v~ce[z{|Wo\F\l[EyXceWHv�amx}] �mþ 1
�=þ���[E\��6WoWH\«amx�]��}\e[d����]_Wo\R\l[Ey_clWHv^r��L�w�X�6Wox�]_��¤�� �tpupty}v~ce\^adclWHv
U}[df�ce[�no[Ex_¬}�zyX\lWbY-`bi£veWHvlv~�t[Ex}vscl[�[E�6Wog�`�yX��]_WHpu�txXW����

�



provider-to-customer

peer-to-peer

backup link

AS

>�u�zyX\lWbÁ7�k� UX�tWo\^am\^n^UX�tnHampG�j���txzclWo\^n�[zxXxXWHn�ce�t[Ex

`�y}�t]_WHpu�txXW���Wox}veyX\lWHvjceU�adcbceUXW|Y-`bi�veg_vAclWo{���vbveam��WE�«TVU}W
�X\l[=[E�s]_\^ahfwv�[zx°UX[dfüceUXW|pt[�nHampu�1�}\eWo�ZaEvlv~�t�ExX{|WHxzcbad¹GWHn�clvbUX[df
WHazn^U¨Y-`bi£v~�6WHaE¿EWH\-�X�tn^¿_vV�uclvV�6WHv~cw\e[zy_ceWz�
��� @A,�.:@<H �! �"�� �	�b� X Y\[ �DCE�D�>��?��S�.�@�O���@�b�@�6�jChe�=��D�>�	? ���Dm
�:��� ��
U'�F�d�@�LU����_���Dm8�>�	mt���_�����������@�T
�@�.�$�+
 �6��� 
 gw�	�S�H`kaL�F�/gF�@�S�����
o	=+
U'�F� 
S�:� `	���c�����}�c���kX Y\[ �_CE�D�8�F? 
l� 
S�����������.�T�jC ��� gF��

¯�W��X\l[d�EW�clUXWbceUXWH[E\lWo{ �=g�cAfs[�ptWo{|{�aEvH�sTVU}Wb¬}\lv~cwptWo{|{�a

n�p�am�t{�v�ceU}amc�clUXW�Y-`bi;veg_vAclWo{�U�aEvba�v~claE�XptW|v~clamceWz��TVUXW�veWHn��
[Ex}]°puWH{|{|aLnoptaE�u{�v�ceU}amc�clUXW|YV`bi;veg�v~ceWH{�n�[zx=�zWo\l�EW�vVce[¨ceU}W
vAc^am�XptWRvAc^adclW���[z\VaEx�g��uxX�uce��amp�v~clamceWRamx}]�amx�g|�/am�t\-aEn�ce�t�hamce�t[Ex¨v~Wo�
 =yXWox}noWE�9>�ux}aEpuptgE�dfSWZ�}\e[d�zWPceU}amc�clUXWVYV`bi�v~g_v~ceWH{��tv>veam��Wsam�âceWo\
\eWH{|[d�=�txX�|amx�gDxX[_]_W�vwamx�]��h[z\SW�]_�EW�vo�
� @<HIHI6 �  "� ��� XZY\[ �DCE�D�>��?��.�E��� �D�8� �����Z�_�8�@�8��

���������D��¯�W��X\l[d�EW|ceU}W�ptWo{|{�a���g�no[Ex}v~ce\ly}n�ce�txX�°amx�aEn�cl�u�dam�
ce�t[Ex¨v~W� zy}Wox}noW 
��wceU�adcVpuW�aE]Xvsce[�a�v~claE�XptW�v~clamceWw��[z\-amx�g|�uxX�uce��amp
vAc^adclWE� &
Woc�OD]_WHxX[mclWbceUXW�]_W�vAcl�ux�adce�t[ExL�X\lW�¬}¤�amx}] �&�  ]_WHxX[mclW
ceUXW��j��ceU}amcw[E\l�u�z�ux�adceW�vS�X\eWo¬X¤XO��s���tx}n�WbclUXW�aEn�ce�t�dadce�t[Ex¨[E\^]_WH\
am{|[Ex}��ceU}WjY-`bi7ve��W�am¿zWo\^vkf-�uceUX�tx�aEx��j��]_[�WHvsxX[mcVad¹GWHn�cSceU}W
��W�vAc�\e[zy_ceWDveWoptWHn�ce�t[Ex'[m�VclUXW�Y-`bi�v~�6WHaE¿EWH\lvH�FfSW�aEn�ce�t�dadceWDaEpup
Y-`bi;ve�6WHam¿zWo\^v�[E�SaEx��j��ve�u{�yXp�c^amxXWH[Ey}veptgE��}[E\Rve�u{|�Xpt�tno��cAg°[m�
W�¤_�Xp�amx}amce�t[Ex
�9fSWDy}veWDclUXW�azn�ce�t�dadcl�u[zx�[m��amxÂ���'cl[�\eWH�X\lWHveWox=c
ceUXW�aEn�cl�u�damce�t[ExL[m�Pamptp�Y-`bi£v~�6WHaE¿EWH\lvV�txLceUXW��j�G�X¯�W«azn�ce�t�dadclW
�j��W�vw�tx¨cAfs[|�XU}azv~W�vo�P¥¦x¨clUXWR¬}\^vAcw�}U}aEveWE�Xa�����veWoptWHn�clvwa|noy}vA�
ce[z{�WH\s\l[EyXceWw�u�F[Ex}W���vsah�dam�tp�am�XptWE�E��[Eptpu[df-�txX��`�yX��]_WHpu�txXWj�«�_TVUX�tv
�tv�aEnono[E{|�Xpt�tveUXW�]Â��g7aEn�ce�t�dadce�txX��ceU}W��j��W�v��ux£amx£[z\l]_WH\�ceU}amc
n�[zx_��[E\l{�v�cl[¨ceUXW|�}aE\~cl�taEp>[z\l]XWo\b�ux�ceU}W|noy}v~ce[E{|WH\~�1ce[E�1�X\l[d���t]XWo\
®w�w`��9¥¦x'ceUXWLveWHn�[zx}]'�XU}azv~Wz�>ceUXW¨�j��W�v�clU}adc|]_[�xX[Ec�U}ah�zWDa
n�y}v~ce[z{|Wo\b\e[zy_ceW|ad�âclWo\RikU�aEveW�½��EWoc��X\l[d���t]XWo\�[E\���WHWo\R\l[Ey_clWHvH�
TVUX��vR�tvRaznono[E{|�Xpt�tveUXWH]°��g°aEn�ce�t�hamce�txX��j��W�vb�ux�aEx�[z\l]_WH\�ceU}amc
n�[zx_��[E\l{�v�cl[¨ceUXW|�}aE\~cl�taEp>[z\l]XWo\b�ux�ceU}W��}\e[d����]_Wo\e�@cl[m�¦n�y}v~ce[z{|Wo\
®w�w`��F}[E\l{|aEpuptgE�FfsW|U}ah�zW|a�cAfS[m�»�XU}azv~W�aEn�cl�u�damce�t[Ex'v~W� zy}Wox}noW

 � azvS��[Eptpu[dfwvH�
% � 6 G�@ " �9��n�ce�t�hamceW��j��W�vk�txDaRpu�txXW�am\k[z\l]_WH\PceU�adcsno[Ex_��[z\e{�v9cl[ceUXWR��am\ece��amp�[E\^]_WH\S�tx¨ceUXW�noy}v~ce[E{|WH\~�1ce[E�1�X\l[d���t]XWo\s®��w`��
% � 6 G�@��+B �jn�cl�u�dadclW��j�_WHvk�txDabpt�uxXW�am\k[z\l]XWo\9ceU�adcsno[Ex_��[z\e{�v9cl[ceUXWR��am\ece��amp�[E\^]_WH\S�tx¨ceUXWR�}\e[d����]_Wo\e�@cl[m�¦n�y}v~ce[z{|Wo\s®��w`��
}[E\LclUXWÂv~�t{|�Xpt�tno��cAg�[m��ceUXWÂ]_��vln�y}vlv~�t[ExF�jfSW'�}am\ece�uce�t[Ex;ceU}W

�j��W�v«�tx=ce[cAfS[�n�p�aEvlveWHv 	�clUXWD¬�\lv~c�n�p�aEvlv�no[Ex}ve�tv~clv«[m���&�  aEx}]
�j��W�v�ceU}amc�v~WHpuW�n�c�a'n�y}v~ce[z{�WH\|\e[zy_ceW¨�ux�iZU}aEveW°½z� TVUXWveWHn��
[Ex}]£noptazvev�no[Ex}ve�tv~clv|[E�jclUXW\lWo{�am�txX�txX���j��W�vo��¯�W�noaEpup�����WHv
�ux�ceU}W°¬}\^v~cLnoptazvevd[����@���Fm��2`kaL�F��amx}]3�j��W�vL�ux3ceUXW�veWHn�[zx}]

noptazvev [\���E����m�� `kaL�F�������t{��tp�am\lpugz�SfSW�noaEpupjYV`bi#ve��W�am¿zWo\^v|�ux
a'iZU}aEveW��^½����3[\���E����m��WXZY\[ �T���_��%'���_��amx�]�Y-`bi#v~�6WHaE¿EWH\lv
�tx£a�iZU}aEveW��AÀ���� [\���E����m��uXZY\[ ���.�_��%'�F�_����TVUXWaEn�ce�t�dadce�t[Ex
veWH =yXWHx}n�W¨\lWHveyXp�c^v�a�v~clam�}puWLvAc^adclW��tx}]_WH��WHx}]_Wox=c�[m��ceUXWL�txX��cl�taEp
v~clamceWz�>¯�WR�X\l[d�EW�ceU}amcVW�aEn^U¨ikU}azv~Wo�l½�YV`bi ve��W�am¿EWH\V\eW�aEn^UXW�vsa
v~claE�XptWsv~cladclWSam�âceWH\��uclv9aEn�ce�t�dadce�t[Ex«�ux�ikU}azv~Wj½samx�]RWHazn^U«ikU}azv~Wo�¦À
Y-`bi;v~�6WHaE¿EWH\j\lWHazn^UXWHv�a�v~claE�XptW|v~clamceW|ad�âclWo\b��c^vRaEn�ce�t�hamce�t[Ex��ux
iZU}aEveWSÀX�F¥¦x�[mceU}Wo\>fs[z\l]XvH�hfsWS�X\l[d�EWPclUXWS��[Eptpu[df-�txX��cAfs[�n�p�am�t{|vH�
� ,36 1?H " B ��ikU}azv~Wo�l½�YV`bi;ve��W�am¿EWH\j\lWHazn^UXWHvja�v~claE�XptW|v~clamceWam�âceWH\-��c^vwaEn�ce�t�hamce�t[Ex¨�uxiZU}aEveW�½z�
["�����$g �|¯�W��X\l[d�EW|��g��tx}]_y�n�ce�t[Ex7[Ex'ceU}WD[E\^]_Wo\�ceU}amc�ikU}azv~Wo�l½
Y-`bi�v~�6WHaE¿EWH\lv�am\lW�azn�ce�t�dadclWH]Â�tx£ikU}azv~W�½E� �sptWHaE\eptgE�kaE{|[ExX�
iZU}aEveW��^½jY-`bi£ve��W�am¿EWH\lvH�_Y-`bi�ve��W�am¿zWo\^vs�tx �&�! «am\lW�clUXWb¬}\^vAc
cl[��6WbaEn�cl�u�damceWH]
�kYV`bi�v~�6WHaE¿EWH\lvs�ux �&�! �\lWHazn^U�a�vAc^am�XptW�v~clamceW
azvRv~[�[zx'azv �&�! ���v�aEn�ce�t�hamceW�]��.&
Woc�ikU�aEveW��^½�Y-`bi�ve��W�am¿EWH\ )
�6Wopt[Ex}��ce[ �&� " �7��yX�X�6[zveW¨aEpup-iZU}aEveW��^½DY-`bi ve��W�am¿zWo\^vRceU�adc
�6Wopt[Ex}�°cl['aEx ���Â�}\eW�n�WH]X�uxX� �&�!"7�tx iZU}aEveW°½L\lWHazn^U�a�vAc^ad�
�}puW�vAc^adceW�ad�âceWH\�clUXWo�t\baEn�cl�u�damce�t[Ex
�wY-`bi3ve�6WHam¿zWo\$)-veWoptWHn�clv-clUXW
�6WHv~cD\l[Ey_clWLaE{|[ExX�=vAc��uclvDnoy}vAcl[E{|Wo\�\l[EyXceWHvH���wptpw[E�jclUXW�n�y}v~�
cl[E{|Wo\^vb�X\lWHnoWH]_W
�&�!"°�tx�ceUXW�azn�cl�u�dadcl�u[zx�veWH =yXWHx}n�W���[z\�ikU}azv~W
½z���wWHx}n�Wz�GWHaEn^U�noy}v~ce[E{|WH\�U}azvwWo�uceU}Wo\�\eW�aEn^UXW�]aDvAc^am�XptW�v~clamceW
q/WHaE\ept�uWH\��tx£ikU}azv~W�½�r�[E\|]_[�WHv�xX[Ec|�zW�c�a�noy}v~ce[E{|WH\�\l[EyXceW¨�ux
iZU}aEveWR½E�9�wx�g|n�y}v~ce[z{|Wo\PclU}adcV]_[�WHvPxX[EcZ�EWocsa�noy}vAcl[E{|Wo\Z\e[zy_ceW
�tx3iZU}aEveWÂ½°]_[�W�v�xX[Ec�Wo¤��6[E\ec��uclv�\e[zy_ceW°ce[ YV`bi v~�6WHaE¿EWo\X)
aznono[E\^]_�ux}��cl[�W�¤_�6[E\ec���[zpu��n�g�\lyXpuWz�¨��Wox}noWE�>ceU}[zveWDn�y}v~ce[z{�WH\lvH§
\l[EyXce�txX��]_W�n���v~�t[Ex}v�]_[�xX[Ecjad¹GWHn�c�Y-`bi�ve��W�am¿zWo\$)^��TVUXWH\eWo��[E\lWE�
Y-`bi�v~�6WHaE¿EWo\R)9\eW�aEn^UXW�vZa«v~claE�XptW�v~clamceWjam�âceWH\s�uclvVaEn�ce�t�dadce�t[Ex��ux
iZU}aEveW�½E�
� ,36 1?H!�=B ��ikU}azv~Wo�¦À�YV`bi;ve��W�am¿EWH\j\lWHazn^UXWHvja�v~claE�XptW|v~clamceWam�âceWH\-��c^vwaEn�ce�t�hamce�t[Ex¨�uxiZU}aEveWbÀX�
[ ���f� g �sX[zpupt[df-�txX��a�v~�t{|�up�am\-am�}�X\e[=aEn^U
�zfsW��X\l[d�EWw��g��tx}]_y}n��

cl�u[zx�[Ex�ceU}W�[E\^]_WH\9ceU}amcsikU}azv~Wo�¦À�Y-`bi�ve��W�am¿EWH\lvZam\lWVazn�cl�u�dadclWH]
�tx�iZU}aEveW�ÀX� &
W�c �&� õ �6W«clUXW�¬}\lv~cRikU}azv~Wo�¦À����LclU}adcb�tvbazn�ce�u��damceWH]��txLiZU}aEveWRÀ_�)�sptWHam\lptgE� �&� õ ]X[=W�vVxX[mc-U}ah�zWRamx�gDikU}azv~Wo�¦À�}\e[d����]_Wo\��>���tx}noW���� õ § vsY-`bi�v~�6WHaE¿EWo\^vZaE\eW�xX[mcVikU}azv~Wo�l½�Y-`bive�6WHam¿zWo\^vo�wceUXW�v~W'Y-`bi ve��W�am¿zWo\^v�nHamx3[zxXptg��EW�cL\l[Ey_clWHv���\e[z{��� õ § vw�6WoWH\lvjamx}]L�}\e[d����]_Wo\^vo���&� õ § v���WHWo\^vwWH��clUXWo\�q/azrwam\lW�vAc^ad��}puWDam�âceWo\�iZU}aEveWL½�q��u�sclUXWo\lW���v�aLn�y}v~ce[z{�WH\R\e[zy_ceWhr�[E\Dq/��rR]_[
x}[mcsWo¤_��[z\~csceUXWH�u\S\e[zy_ceW�v���� õ q/���FceUXW���W�vAcS\e[zy_ceWj�tvSa��}\e[d����]_Wo\[z\��6WoWo\«\e[zy_ceWhr��TVUXW��6WoWo\^vRclU}adc«�/amptpZ�txÂnoaEveW�q/a=rRam\lWDv~clam�}puW
�6W���[z\eW ��� õ am\lW-aEn�cl�u�damceWH]
�>TVUXW-�6WoWH\lv>clU}adcP�/aEpup}�ux�noazv~WRq/��rP]_[

�



2

1

3

provider-to-customer

(0)
(2 0)

(1 2 0)
(1 0)

d

0

(1 0)
(0)
(3 0) (2 3 0)

(3 0)
(0)
(2 0)

(1 3 0)

>�t�EyX\lWbý7�P��Y-`bi£v~g_v~ceWo{ ceU}amcw���u[zptamceWHv-`�yX��]_WHpu�txXW��

xX[mcwam¹6W�n�c��&� õ § v-Y-`bi v~�6WHaE¿EWH\lvH§z\l[EyXceWE�k���tx}noW ��� õ ]_[�WHvSxX[EcU}ah�EWLamx�gÂiZU}aEveW��AÀ�X\l[d���t]XWo\��k��c^v|�X\l[d�=��]_WH\lv�am\lW¨v~claE�XptW¨am�âceWo\
ikU}azv~WL½z��TVUXWH\eWo��[E\lWE�!��� õ § vRY-`bi�ve�6WHam¿zWo\^vbam\lW�v~claE�XpuW�am�âceWo\ceUXWH�u\jaEn�cl�u�damce�t[Ex¨�uxikU�aEveWbÀX�
&FW�cLikU}azv~Wo�¦À'Y-`bi ve�6WHam¿zWo\ )|�6Wopt[ExX�Âce[ ����"G���_yX�X�6[zveW

amptpPYV`bi�v~�6WHaE¿EWH\lvwceU}amcj�6Wopt[ExX��ce[Lamx°����X\lWHnoWH]_�txX� ����"�tx
ikU}azv~WbÀb\lWHaEn^UDa�vAc^am�XptWjv~clamceW�ad�âceWH\ZclUXWo�t\-aEn�ce�t�hamce�t[ExD�tx�iZU}aEveW
À_�«���tx}noW�x}[�n�y�vAcl[E{|Wo\b\l[Ey_clW«fVaEvjpuW�am\lxXWH]°�ux�ikU}azv~W�½E��Y-`bi
v~�6WHaE¿EWH\,)-{�y}v~cRveWoptWHn�cba�\l[Ey_clW«��\l[E{�[zxXW�[m�Z�uclvb�X\l[d���t]XWo\^v�[z\
��WHWo\^vo� GsaEn^U��X\e[d����]_Wo\|U}azv�ampt\eW�aE]_g�\lWHazn^UXWH] a'vAc^am�XptWvAc^adclW
q�WH��clUXWo\��ux�ikU}azv~W�½z��[z\�WHaE\ept�tWo\w�txceU}W�aEn�ce�t�dadce�t[Ex�veWH =yXWHx}n�W«[m�
ikU}azv~W�ÀEr��hGsaEn^U���WHWo\R��vbWo�uceUXWH\�a¨iZU}aEveW��^½�����[z\Ra¨iZU}aEveW��AÀ
�j�G�}¥»�9a��6WoWo\��tv-a|ikU�aEveW��^½����G�_ceU}WR��WHWo\�§ vV\l[Ey_clWb�tv-ah�dam�tp�am�XptW
ce[ÂY-`bi#v~�6WHaE¿EWH\2)�f-UXWox£�ucD�tv�azn�cl�u�dadclWH] �tx£iZU}aEveWÀ_��¥»�Ra
��WHWo\���v�aLikU�aEveW��AÀ����G�
clUXWox�ceU}�tvR�6WoWH\«veWoptWHn�c^vRaL\e[zy_ceW���\l[E{
[ExXW[E���uclvD�X\e[d����]_Wo\^v�[E\�[zxXWL[m�b��c^v�[mclUXWo\��6WoWH\lvH��TVUXW�6WoWo\
fs[zyXp�]�x}[mc�aExXxX[Ey}x}n�W�vey}n^U�aL\e[zy_ceW|cl[�YV`bi�ve�6WHam¿zWo\ )�amx}]��
UXWox�n�WE�6clUXW«\l[Ey_cl�ux}�D]_WHno�tve�u[zx�fS[EyXp�]LxX[mc�ad¹GWHn�cbY-`bi�v~�6WHaE¿EWH\
)^�9TVU}Wo\lW���[E\lWE�=Y-`biÂv~�6WHaE¿EWH\ )>\eW�aEn^UXW�vka�v~clam�}puW�vAc^adceWjad�âceWH\s�uclv
aEn�ce�t�hamce�t[ExL�tx¨iZU}aEveW�À_�
� @<HIHI6 �  �  ��� X Y\[R�DCE�D�>��? e_�@�D�E����op�D� �>�<�c��� �D�8� ����� �D�>�	�>�
gF�@���	�.CA
S�6
S��
�	�-�D�>�	�>�h�@�LU �	�.CigF�@
S�h�Ve���
��@�@�T
�@�W��� ��=.���:e_� 

���������D�k`��u�zWox�aEx=g��/am�t\VaEn�cl�u�damce�t[ExDveWH =yXWox�n�W�
9��fSW��X\l[d�EW-��g
�ux�]_y}n�cl�u[zxL[Ex¨ceUXW�����WHvV�tx¨ceUXWR[z\l]XWo\V�E�t�EWHx���g�iZU}aEveW��^½�����WHv
��[Eptpu[dfSWH]¨��g�iZU}aEveW��AÀ��j��W�vwf-UXWH\eWR�6[mclU�ikU}azv~Wo�l½RaEx}]LikU}azv~Wo�
À��j��W�v�am\lW��tx7clUXW[E\^]_WH\�[E��aEn�ce�t�dadce�t[Ex£veWH =yXWox�n�W�
��m� ¥»c��tv
n�ptWHaE\sclU}adc-W�aEn^U�Y-`bi v~�6WHaE¿EWo\S�tx ���  \eW�aEn^UXW�vsa�v~clam�}puWbvAc^adclW
ad�âclWo\�a°v~�txX�EptWDaEn�ce�t�dadce�t[ExF��_yX�X�6[zveW�ceU}amc�amptpsY-`biüve�6WHam¿zWo\^v
�ux7ceUXW¨�j��W�v�clU}adc��X\lWHn�W�]_W ����"�am\lW�v~claE�XpuW¨ad�âclWo\�azn�cl�u�dadcl�u[zx

Pq*A~r�� &
W�c-
Pq>A �âr9��WwceUXWV¬}\^v~csaEn�ce�t�hamce�t[Ex|v~Wocsvey}n^U�ceU}amcZamptp}Y-`bi
v~�6WHaE¿EWH\lvP�tx ����"�U}ah�zW-��WHWox�azn�ce�t�dadclWH]DamcZpuW�aEv~cs[zx}n�Ww�6W�cAfSWoWHx

Pq*A~rjamx}] 
Pq*A �âr�� ��[mclW�ceU�adcjfSW«nHamx¬}x�]�A ��ve�tx}n�W�amx�g��/aE�u\�aEn��
ce�t�dadce�t[ExLveWH =yXWox�n�WbaEn�cl�u�damceWHv-a�Y-`bi�ve�6WHam¿zWo\S�uxX¬}xX�uceWoptg�{�aEx=g
ce�t{|WHvH� �jv~�txX�clUXW�vlam{|WDam\l�Ey}{�WHx=c«aEv�aE��[d�zWE�FfSWDnoaEx��X\l[d�EW
ceU}amc�amptp-YV`bi�ve��W�am¿EWH\lv��tx ��� " \lWHazn^U�a�vAc^am�XptWvAc^adclW¨am�âceWo\

Pq*A �âr���TVU}Wo\lW���[E\lWE��ceU}W�veg_vAclWo{�n�[zx��EWo\l�EW�vVce[�ceU}W�v~claE�XpuW�vAc^adclW
ad�âclWo\�a¬}x}��clW�x�yX{���WH\�[E��aEn�cl�u�damce�t[Ex}v��ux7ceUXW��/am�t\�azn�cl�u�dadcl�u[zx
v~W� =yXWox}noWE�
>�tx}amptptgE�E\lWo{|[d���txX��aEx�g�xX[_]_WHvPaEx}]��d[E\9WH]_�zWHv���\l[E{üclUXW-Y-`bi

v~g_v~ceWH{�]_[Rx}[mcZad¹GWHn�ckceU}W�am�6[d�EWScAfS[�ptWo{|{�aEvH�9TVUXWo\lW���[z\eWz�mceU}W
Y-`bi�v~g_v~ceWo{ �tvV�txXUXWH\eWHxzclpug¨veam��WE�

>�u�zyX\lW¨ý'�X\lWHveWox=c^v�amx W�¤Xam{|�XptW[m�ba�veW�cD[E���6[Ept��n��tWHv�ceU�adc
���t[Ep�adclWHvZ`�yX��]_WHpu�txXWj�«�zTVUXWj]_�u\lWHn�ceW�]|WH]_�zWHvP�tx�ceU}Ww�E\^am�XU|�tx}]_�u�
nHadclWsclUXW-�X\l[d���t]_WH\~�1ce[E�»noy}v~ce[E{|WH\�\lWop�adcl�u[zx}v~U}�u�}vH�mamx�]«clUXW-\l[Ey_clWHv
[E�>W�aEn^U�j�LaE\eWbpt�tv~ceW�]L�uxLclUXW�[z\l]_WH\-[m�9�X\lW���Wo\lWox�n�WE�S�j�LÁ|���t[m�
p�adclWHvFceUXWV�zyX�t]XWopt�uxXWS��gb�X\eWo��Wo\l\e�txX��a��X\l[d���t]XWo\F\l[EyXceWjq/���ta��j��ÀEr
[d�zWo\Za�n�y}v~ce[z{|Wo\S\e[zy_ceW«q/���ta��j���=r��PTVUX��vsY-`bi�v~g_v~ceWo{#��vZx}[mc
vlad��Wz��GsaEn^U°�����txX�uce��amptpug°veWoptWHn�clvb\l[Ey_clW¨q��zr�amx�]ceU}Wox�]_WHno�t]XWHv
cl[�n^U�amxX�zWkce[baw\l[EyXceWsceUX\l[EyX�zU��uclv9n�[zyXx=ceWo\^n�pt[_n^¿�f-�tveWkxXWH�u�zU=�6[E\��
TVU}�tvb�X\l[_n�W�vevRnHamx'n�[Ex=cl�ux�yXW|�tx}]_W�¬�xX��clWoptgE�D�jv�amxX[EceUXWH\bW�¤Xam{��
�}puWz�Xn�[Ex�v~��]_Wo\sceU}WbY-`bi v~g_v~ceWH{ �E�t�EWox��uxL>�u�zyX\eWRÀ_�P����½bamx}]
���°À�am\lW«�6WoWH\lvbamx�]��[EceU'am\lW«�X\l[d���t]XWo\^vw[m�S�j�n�}��YS[mceU��j�
½RaEx}]L�j�À��X\lW���WH\VceUXWR�6WoWH\w\e[zy_ceWR[d�zWo\SceU}W«n�y}v~ce[z{|Wo\-\l[Ey_clWE�
f-U}�tn^U��=�t[Ep�adclWHvR`�yX��]_Wopt�txXW����
TVUXW�\eW�v~y}p�cl�uxX�LY-`bi�veg_vAclWo{*��v
x}[mcwveam��WE�

�! �"# � � ,�29G /�.:6 1?29@<> %�@<@F.(' /�,)'	%�@<@A. � @ ,36 /�13,�29G � 1?*9G

`�y}�t]_WHpu�txXW�� aEvlv~y}{�W�vbceU�adc�aEx=g��}aE�u\�[E�w�j��W�v«n�[zyXp�]'U}ah�EWDa
�6WoWH\~�1ce[E�1�6WoWH\-am�E\lWoWH{|Wox=cH�P¥¦x¨ceU}�tvwveWHn�ce�t[Ex
�_fSWR{�am¿zWbve[E{|Wb\lW��
aEpu��v~ce��nsazveveyX{|�_ce�t[Ex�v>aE��[zy_cP��WHWo\l�ux}��aE�E\lWoWo{|WHxzc^v�ve[baEv�ce[�\eWHptam¤
clUXW��EyX��]_Wopt�txXWE��¥¦x��}am\ece��n�y}ptaE\H�GfSW�aEpupt[df���WHWo\b\l[Ey_clWHv�ce[LU}ah�EW
clUXW<�F�	? �Spt[_noaEp��»�X\lW��XaEv>n�y}v~ce[z{|Wo\>\e[zy_ceW�vo��ce[j�E�t�EWk¥~�XiZv��E\lWHadclWo\
��W�¤_�u�}�upt��cAg��ux��amp�amx}no�uxX��x}W�cAfS[E\l¿Dpu[=aE]��STZg��X��noaEpuptgE��a|��WHWo\e�@cl[m�
�6WoWH\�\lWop�adcl�u[zx}veUX�u�3�tv���WocAfsWHWox3cAfs[ �j��W�v�f-�uceU�xXW�cAfS[E\l¿_vD[m�
ve�t{��tp�am\«ve�u±HW�[E\«vln�[z��W|clU}adc�W�¤Xn^U}amx}�EWDan�[z{|�}am\^am�XptW|�E[zpuyX{|W
[E�-ce\^adªDnm���wx7���'�tv�yXxXpt�t¿EWoptg�ce[°U�ah�EW�a�6WoWH\~�1ce[E�1�6WoWH\«\lWop�ad�
cl�u[zx}veUX�u��f-�uceU|[ExXWS[m�6��c^v-q/]_�t\lWHn�ck[z\9�ux}]X�u\lWHn�c^r��X\l[d�=��]_WH\lvH�9J[z\eW
�zWoxXWH\laEpuptgE�hfSWV�E\l[EyX�«����WHv>clU}adcP�6WoWH\>f-�uceU|W�aEn^U«[EceUXWH\P]_�u\lWHn�ceptg
[z\F�tx}]_�t\eW�n�clpugRamx�]«noaEpupzWHazn^U��E\l[EyX��aExh`ba e��j=��D�>�����9�wx«���bceU�adc
]X[=W�v-xX[Ecw��WHWo\�f-�uceU�aEx�gD[mclUXWo\����¨U}aEvw��c^v-[df-xn�pty}vAclWo\��Z¥¦x�a
e��j=��D�8�F���_U�`kanoV���_���
�FWHazn^U�xX[_]_W��tvbaEx��j�°n�pty}v~ceWo\Rno[Ex}ve�tv~ce�txX�
[E�
[ExXW�[E\s{|[E\lWj�j�_WHvH�9TVU}Wo\lW���vSa�]_�t\eW�n�ceW�]�WH]X�EWw��\l[E{¢nopuy�vAclWo\
A ø ce[Dn�pty}v~ceWH\$A � ���9clUXWo\lWR�tvjamx�j�N' ø clU}adc��6Wopt[Ex}�zvVcl[ A ø amx}]aEx���� ' � ceU}amcb�6Wopt[Ex}�zv�ce[ A � f-U}Wo\lW2' ø �tvba��X\e[d����]_Wo\�[m� ' � �� nopuy}v~ceWH\VU}aEv-a�v~WHp��9n�g_n�ptW�q�f-UXWH\eW,A ø amx}]XA � am\lW�clUXWRveaE{|W�rs���aEx�g�[m�6ceUXWw�����}am�t\lv9�tx�ceUXWwnopuy�vAclWo\PU}ah�zWVa��X\l[d���t]XWo\e�»noy}vAcl[E{|Wo\
\lWop�adcl�u[zx}veUX�u�F�S`�yX��]_Wopt�txXW«�ü]_[�W�v-xX[mcj{|aE¿EWRamx�g¨aEvlv~yX{|�_cl�u[zx}v
aE��[zy_c«clUXWLvAcl\ey}n�ceyX\lWD[E�wceUXW¨n�pty}v~ceWo\��E\^am�}U
�°¥¦x���[z\e{�yXp�adce�txX�
`�y}�t]_WHpu�txXW«Y��XfSW�aEvlveyX{|WbceU}amc-ceUXW«nopuy�vAclWo\w�z\laE�XU�U�aEvwa|UX�tWo\e�
aE\ln^U}�tnHampFv~ce\ly}n�clyX\lWE�bX[E\l{�amptpugz��fSW�azveveyX{|WRclU}adcb��WHWo\e�@cl[m�»��WHWo\
\lWop�adcl�u[zx}veUX�u��vSvladcl�tv~��gDclUXW���[Eptpu[df-�txX��n�[zx}]_�uce�t[Ex0�

*8G�G�E$H *9/�13,�2 % B  �.�}e��j=��D�>�����_Ud`basoV���^�.� 
l���2U@
S���_e��>�_U
�'eFCVe��j
e<o	���_��� 
  �.�@�H
l���H�S�.�F���b
l�<�:� eFCVe����Z�	�i����� gbe�CVe����k
S���S�.�
e��j=��D�8�F���_UZoV���_��� 


��\l[Ey_cl�uxX��\eWH�E��vAcl\egbnoaEx�n^UXW�n^¿���[z\����t[Ep�adce�t[Ex�v
[m�6��vlv~yX{|�_cl�u[zx�i
aEx}]�xX[mcl����g�clUXW��j�_WHvV�tx=�z[Ept�EW�]���[E\S��[E\^n�W�ceU}W�v~g_v~ceWo{#cl[Dam�X��]_W
��g�`�y}�t]_WHpu�txXW��«�
��vlveyX{|�_ce�t[Exi£amptpu[dfwvSy}v-ce[�\lWop�ad¤�`�yX��]_Wopt�txXW«�;ce[�aEpupt[df�a

�6WoWH\Z\l[Ey_clWVce[�U�ah�EWSceUXW�veaE{|W-pu[_noaEp��»�X\lW���aEvka«n�y}v~ce[z{�WH\k\l[Ey_clWE�
}[E\l{�amptpugz�=fSW�U}ah�EWR`�yX��]_Wopt�ux}WbY���[E\SceUXWbWo¤��}pu��n��uc-�u{|�6[E\ecV�6[Epu�
��n�g�[m�9WHaEn^ULY-`bi£v~�6WHaE¿EWo\V�tx�j� ';�

�



(3 4 5 0)
...(0)
(2 0)

3

0

4

5

(0)

provider-to-customer
peer-to-peer

(1 0), (4 5 0)
...

...

(5 0)

(0)

d

1

2

>�u�zyX\eW�þG�s�)YV`bi�veg_vAclWo{ ceU}amc�[E�6Wog_v�`�y}�t]_WHpu�txXW�Y��Xy_c����u[E�
ptamceW�vw��vlv~y}{��Xce�t[ExLi

+ E$13>$@-,31?29@�����-q~q :;) 5 F A�q*5 ø P 'GF 6D'HAIB�r +NK T F A CPM 8@5_q>'_r~rwamx}]q�:;)=5 FLA�q>5 � P 'GF 6D'HAIB6r +26;8P8 5_q�'�rerclUXWoxN5 ø P J�C9K 675989:���5 � P J>C9K 6D5P89:���-q~q :;) 5 F A�q*5 ø P 'GF 6D'HAIB�r +NK T F A CPM 8@5_q>'_r~rwamx}]q�:;)=5 FLA�q>5 � P 'GF 6D'HAIB6r +26D59CPU�) OH8 5_q�'�rerclUXWoxN5 ø P J�C9K 675989:0/�5 � P J>C9K 6D5P89:
�jveveyX{|�_cl�u[zx�i��tvbW�veveWox=cl�taEp���[z\�ceUXW�v~clam�}�upt��cAg[E�SY-`bi;v~g_v~�

ceWH{¨��}[E\«Wo¤Xam{|�XptWE�9ceU}W�Y-`bi)veg_vAclWo{ �ux >�u�zyX\eW¨þ���u[zptamceW�v
��vlv~y}{��Xce�t[Ex�i#v~�tx}n�W¨clUXWo\lW�tv�a'nog�nopuWL�6W�cAfSWoWHx7clUXW�n�pty}v~ceWo\
��[E\l{|WH]D��g��j�°½jaEx}]D����Á�amx}]DceUXWbn�pty}v~ceWo\s��[E\l{|WH]��=g�����À_�
�w�X�}pug��txX��`�yX�t]XWopt�uxXW B��E�j�«Ájazveve�u�zx}v�WH =y}amp��X\lW���WH\eWHx}n�WZce[�ceU}W
\e[zy_ceW�qA½ �^�zr>clUX\l[EyX�zU���c^vk�6WoWo\Vamx�]�ceUXWj\e[zy_ceW�q/ý7�lþ ���=r>ceUX\l[Ey}�EU
��c^vRn�y}v~ce[z{|Wo\ 	F�j��Á�y}p�cl�u{�adclWoptg�/ah�E[z\lvwceUXW|\l[Ey_clW¨q~½ �^�zr�f-��clU
ceUXW�v~U}[E\eceWo\j�j�L�}amceU
�-��[dfsWH�EWo\��}���'½��X\lW���WH\lvVclUXW�noy}v~ce[E{|WH\
\e[zy_ceW¨q@À ���zr-[d�EWo\���c^vj]_�t\lWHn�c�\e[zy_ceW�q�zr���amx}]�����À��}\eWo��Wo\^v-ceU}W
\e[zy_ceW¨q/Á7�~ý7�^þG�^�zrsceU}\e[zyX�EU�uclvjn�y}v~ce[z{�WH\�[d�zWo\-clUXW«\l[Ey_clW�qA½����=r
ceUX\l[Ey}�EU��uclv��X\e[d����]_Wo\�� ��vlv~yX{|W°ceU}amc��ux}��cl�taEpuptg£xX[ExXW°[m�RceU}W
�j��W�vRU}ah�zW�a¨\l[Ey_clW�cl[QO}�D�w�âceWH\«�j�'þ¨amx}]��j��ýLU}ah�zW��6WoWHx
aEn�ce�t�hamceW�]��kaEvlv~y}{�WDceU}amc��j�_WHv�½E�kÀ_�Pamx�]ÂÁ�am\lW�aEpufVahg_vRaEn�cl���
�dadceW�]�ce[E�zW�clUXWo\��PTVUXW�¬}\lv~c�aEn�ce�t�dadce�t[Ex�puW�aE]Xv-����WHv�½E�}À_�XaEx}]¨Á
ce[�veWoptWHn�cw\e[zy_ceW�v�q�=r��>q�zr���aEx}]�q�ýD�lþG�^�zr��X\eW�v~�6WHn�ce�t�EWHpugz�V¡jxLceU}W
xXW�¤�cVaEn�cl�u�damce�t[Ex
�EceUXWHg|vef-�ucln^U|ce[�q@ÀG�^�zr���q/Á7�~ýD�lþG�^�zr��Eamx}]q~½ �^�zr��
amx}]¨clUXW��X\l[_n�W�vev-\lWo�6WHamcw�ux�]_W�¬}x}��clWoptgE�-TVUX��v�veg�v~ceWH{ fS[EyXp�]L�6W
veam��W|���S��cR��[zpupt[dfsW�]�`�yX��]_WHpu�txXW `)�=g\lWH =yX�t\l�uxX�L�j��Á�ce[¨�/ah�E[z\
ceUXW�noy}v~ce[E{|WH\-\e[zy_ceW�q�ýD�lþ ���zrs[d�zWo\SceUXWR�6WoWH\-\e[zy_ceW�q~½ ���=r��
��� @A,�.:@<H �! � � �	�b� X Y\[ �DCE�D�>��?��S�.�@�O���@�b�@�6�jChe�=��D�>�	? ���Dm
�:��� ��
U'�F�/�	�:U\�.�_�F�Dm8�8�@mt�.�_�F�)���F�t�@�T
�@�����+
 �6�i�@�:U e_�	��gF�@�D?��)�8�B`b�Dm
�D=+?i�L��
�	�n[ � 
 g �@�S�9`ba0�D�\gF�	�S��� � oV=+
UV���j
S�:��X �"�S�.�F�u�c���ZXZY\[
�DCE�_�8��? 
l� 
S���.�F�^�F�6���jC ���$gF� 

���������D�P¯�WR�}\e[d�zWwceU}WbceUXWH[E\lWo{¢��g�]_WH{|[Ex}v~ce\^adcl�uxX��ceU�adc-ceU}W
Y-`bi7veg�v~ceWH{#U}aEvSa�v~clam�}puW�vAc^adceW�amx}]�n�[Ex��zWo\l�EWHvPce[�clUXWjv~claE�XptW
vAc^adclW���[z\VaEx�g��txX�uce��amp
v~clamceWbamx}]�amx�g��/am�t\Vazn�cl�u�dadcl�u[zx�veWH =yXWox�n�WE�
���tx}n�WSceU}Wwv~W�n�[Ex�]��}aE\~c9�tvPve�t{��tp�am\>ce[bTVUXWo[z\eWH{)þ_�t½E�dfSW-n�[Ex�n�WoxX�
ce\^adclWR[Ex¨�X\e[d���txX��ceU}amc-ceUXW�Y-`bi£v~g_v~ceWH{¢U}aEv-a�v~claE�XptWbv~clamceWz�
�_�u{|�tptaE\-ce[ &
WH{|{|a�þX�u½z�_fsW�no[Ex}v~ce\ly}n�cwa�cAfS[m�»�XU}aEveWbaEn�cl�u�dam�

ce�t[Ex°veWH =yXWHx}n�WbclU}adc�puW�aE]Xv-ce[�a�v~claE�XptW«vAc^adclWE�-¯�W«aEn�ce�t�hamceW«aEpup
�j��W�vk�txDaRpt�uxXW�am\k[z\l]XWo\9ceU�adcSno[Ex_��[z\e{�v>cl[RceUXW��}am\ece��ampX[z\l]XWo\k�tx
ceUXWRnoy}vAcl[E{|Wo\e�1ce[m�»�X\l[d���t]_WH\Z®w�w`ü�ux¨ikU}azv~W�½E�9¯�Wj�t{|��[=v~WRaE]_�
]_�uce�t[Ex}aEpXn�[Ex�vAcl\laE�ux=clv�[Ex�ceU}WS[z\l]XWo\9[m�G�j��aEn�cl�u�damce�t[Ex}v>�tx�iZU}aEveW

½��}azv~W�]D[Ex�ceU}W��6WoWH\~�1ce[E�1�6WoWH\V\eWHptamce�t[Ex}veUX�t�}vsaEx}]�ceUXWR�j���1�}amceU
ptWox}�mceUF�LTVU}Wo\lW���[E\lWE�9Y-`bi�v~�6WHaE¿EWH\lvb�zW�c�clUXWo�t\�noy}vAcl[E{|Wo\�amx}]
�6WoWH\�\e[zy_ceW�v��ux£ikU}azv~W�½E�£TVUXWY-`bi#v~�6WHaE¿EWo\^v«ceU}amc�]_[�x}[mc
�zW�cRa¨\e[zy_ceW��ux'ikU�aEveW�½�ceUXWHx�veWoptWHn�c�a�\l[EyXceW���\e[z{�a��6WoWH\b[E\
a��X\e[d����]_Wo\��TVUXWo\lW���[z\eWz���tx7iZU}aEveW�À_�P�j�_WHv�am\lW�aEn�ce�t�hamceW�]'�ux
aEx7[z\l]_WH\«clU}adc�n�[zx_��[E\l{�v�cl[°clUXWL�}am\ece��ampS[E\^]_WH\��z�u�zWoxÂ�tx7clUXW
�}\e[d����]_Wo\e�@cl[m�¦n�y}v~ce[z{|Wo\P®w�w`��z}[E\l{�amptpugz�EfSWwU}ah�EW-abcAfS[m�»�XU}azv~W
azn�cl�u�dadcl�u[zx¨veWH =yXWHx}n�W�
��bazvS��[Eptpu[dfwvH�
% � 6 G�@ " �>�jn�cl�u�dadclW��j�_WHvk�tx�abpt�ux}WHam\Z[E\^]_Wo\PclU}adcSn�[ExX��[E\l{|vPce[clUXW-�}aE\~cl�taEpX[E\^]_Wo\P�z�u�zWox���g�ceU}W�n�pty}v~ceWo\lWH]|���«�z\laE�XU
�>¥¦x|[mceU}Wo\
fS[E\^]XvH�z�u�
clUXWo\lW���vVa«]_�t\eW�n�clWH]�W�]_�EW���\e[z{ �spuy}v~ceWH\j½�ce[��spuy�vAclWo\
ÀX�_�j��W�vs�tx��spty}v~ceWH\j½bam\lWjazn�ce�t�dadclWH]Dam�âceWo\-aEpup��j�_WHvS�uxd�spuy�vAclWo\
ÀX�«�w{|[zxX�¨����WHv��tx°clUXW�veaE{|W�nopuy}v~ceWH\H�
azn�cl�u�dadclW�����WHv��tx°clUXW
��[zpupt[df-�txX�|[E\^]_Wo\��s}[E\wW�aEn^U�j�G�6v~WHpuW�n�c-clUXW��6WHv~c�\e[zy_ceW�aE{|[ExX�
�uclvRnoy}v~ce[E{|WH\�\l[EyXceWHvRaznono[E\^]_�ux}�Dce[¨clUXWDY-`bi3\l[Ey_clW�v~WHpuW�n�ce�t[Ex
�}\e[_n�W�vev � 8PJ>8PK A��'¯�WnoamptpSceUXWLveWoptWHn�clWH]7\e[zy_ceW�ceUXWRe_�@�LU@
U'�@�8�
�^�@=+�8���|��n�ce�t�hamceW�ceU}WD�j��W�vRaEnono[E\^]_�txX�Dcl[�clUXW|puWHxX�mclU�[E�ZclUXWo�t\
nHamx}]X�t]XamceWD\l[EyXceWHvH���wx��j�'f-�uceU7a°v~UX[z\~clWo\�noamx�]_�t]}adceW�\e[zy_ceW
��v�aEn�cl�u�damceWH]Â��Wo��[E\lW¨aEx7�j�Âf-��clU�a�pt[Ex}�EWo\�noaEx}]_��]XadclW�\l[Ey_clWE�
�}\eW�am¿��ux}�«cl�uW�vwam\l�X�uce\^am\l�uptgE�
% � 6 G�@ �=B ��n�ce�t�hamceW��j��W�vP�uxDa�pu�txXWHaE\k[E\^]_WH\9ceU}amcsn�[zx_��[E\l{�v>ce[clUXWR�}aE\~cl�taEp�[E\^]_Wo\V�tx�clUXWR�X\l[d���t]_WH\~�1ce[E�»noy}v~ce[E{|WH\s®w�w`��
�w[EceW�ceU�adc-fsWbU}ah�zWwclUXW�veaE{|W�iZU}aEveWbÀ�aEvV�txLTVUXWo[z\eWH{ þ_�t½E�

¡jy}\D�X\l[=[E��[E�jclUXW°v~claE�X�upt�ucAg7[m������WHv�ad�âceWH\�ikU�aEveWÀ���[zpupt[dfwv
clUXWwvlam{|Wwam\l�EyX{|WHxzc���TVUXWH\eWo��[E\lWE�mfSW-n�[zx}n�WHxzcl\lamceWV[Ex�iZU}aEveWb½E�
¯�W��u{|�6[zveW�az]X]_�uce�t[Ex}aEp�[z\l]_WH\Z[zx��j�_WHvSv~[�ceU}amcVaEx��j�D�tvVazn�ce�u�
�damceWH]�[ExXptgL���ZaEpup>[m�k�uclvj��WHWo\^vjaE\eW�vAc^am�XptW�[E\jceU}W«\l[Ey_clWHvw[E�k��c^v
y}x}vAc^am�XptW«�6WoWH\lvjfS[EyXp�]xX[Ec�ad¹GWHn�c�clUXW�\l[EyXce�txX��]_W�n���v~�t[Ex
��TVUXW
[z\l]XWo\Vn�[ExX��[E\l{|vZce[�ceU}WjptWoxX�EceU�[m�
clUXWRnoamx�]_�t]}adceWj\e[zy_ceWz�k���ux�n�W
a|�6WoWH\-\e[zy_ceWRx}Wo�EWH\-U}aEv�aw�t�@��op�F��pt[�nHampu�1�}\eWo�FceU�amxa�n�y}v~ce[z{|Wo\
\l[EyXceWE�samx£�j�7xXWo�zWo\�v~WHpuW�n�c^v�a��6WoWH\�\l[EyXceWL[d�EWH\�a�n�y}v~ce[z{|Wo\
\l[EyXceW|f-��clUÂaW�$�.�@�D�8�F�L�j����adceUF���wWHx}n�Wz�
ceU}�tv�aE]X]_�uce�t[Ex�ampP\lW��
v~ce\l��n�ce�t[Ex[zx°aEn�ce�t�dadce�t[Ex°[E\^]_Wo\wWHx}veyX\eW�v-clU}adcba�ikU�aEveW��^½��j�L��v
v~claE�XptW«ad�âclWo\w�uclvjaEn�cl�u�damce�t[Ex
�}��[Eptpu[df-�txX�DaDve�u{|�tptaE\�am\l�Ey}{�WHx=c�aEv
�tx�&
WH{�{�a�þ_�t½E�
>�ux�amptpugz�m\eWH{|[d�=�txX�bamx�g�xX[_]_W�vPamx}]"�h[E\9W�]_�EW�v>��\e[z{�ceUXWwY-`bi

veg_vAclWo{�]_[DxX[Ec�am¹6W�n�cwclUXW�aE��[d�zW�am\l�EyX{|Wox=c^vo�-TVUXWH\eWo��[E\lWE�XclUXW
Y-`bi£veg�v~ceWH{¢��v-�ux}UXWo\lWox=ceptg�vlad��Wz�

�B!� xsy{z �)�i�'(+*9�����s78(�5 xu�H4��B;�����7$&��B�
�sy�vAcl[E{|Wo\e�1�}\e[d����]_Wo\>amx}]«��WHWo\e�@cl[m�»��WHWo\Pam\lWkclUXWVcAfs[j{|[zv~cPno[E{��
{|[zx�\lWop�adcl�u[zx}v~U}�u�}v9�6W�cAfSWoWHx«cAfS[R�j��W�vo�9�w[dfSWo�zWo\��mamx|�j��{�ahg
aEptve[ÂU}ah�zW°aÂ��aEn^¿�yX��\lWop�adcl�u[zx}v~U}�u��f-�uceU;aÂxXWH�u�zU���[z\e�txX�7���G�
�jah���uxX�ÂaÂ�}aEn^¿�yX��\lWop�adcl�u[zx}v~U}�u�£f-�uceU3a�x}Wo�t�EU���[z\D��vD�t{��6[E\e�
c^amx=c�f-UXWox£amx£�j�7U}azv�pt�t{��uceW�]£n�[Ex}xXWHn�ce�t�=�ucAg�cl[�clUXWL\eW�vAc|[m�
clUXW�¥¦x=clWo\lxXW�c��>}[E\ZWo¤Xam{|�XptWE���j��W�vZ�3aEx}]�Y£n�[zyXpt]|W�vAc^am�Xpt��v~UDa
�}�up�adclWo\^amp_�}azn^¿=y}�|aE�E\lWoWH{�WHx=c>��[z\P�X\l[d�=��]_�txX��ceUXWjn�[Ex}xXWHn�ce�t[Ex�ce[
clUXW-¥¦x=ceWH\exXWock�ux�clUXWwnoazv~WSceU�adck[Ex}Ww�j�G§mpt�txX¿�cl[R�X\e[d����]_Wo\^vF�/am�tptvH�
���h���tv9aj�X\l[d�=��]_WH\�[E�6�j���£amx}]��j��®£�tvPaj�X\l[d���t]_WH\�[E���j��Y��
����WHv �ÂaEx}]�®3U}ah�EWVab�6WoWo\e�1ce[m�»�6WoWo\PaE�E\lWoWo{|WHxzc���Tsg��X�tnHamptpugz�E�
\lWHazn^UXWHv9[EceUXWH\lv9����a �ÂaEx}]|Y7\lWHazn^UXWHv>[EceUXWH\lvP����aR®«�z¥»��clUXWwpt�ux}¿
�6W�cAfSWoWHx���amx}]u� q/[E\bY�amx}]�®�r��/am�tp�vo�GclUXW���aEn^¿�yX�°pt�txX¿��Wo�
cAfSWoWHxD�3aEx}]�Y �tvZy}v~W�]|��[E\S�üq�[z\sY-r9cl[�no[ExXxXW�n�ckcl[«amx�]|��\e[z{
clUXWb\eW�vAcS[m��ceUXW�¥¦x=ceWo\lxXWocH�kT�[��X\l[d���t]XWja��}aEn^¿�yX��veWo\l���tnoW�cl[��«�
���'Yü{�y}vAc��6WDf-�tpupt�txX�Lce[Wo¤��6[E\ec«��§ v�\l[EyXceWHv�cl[�® aEx}]'®«§ v
\l[EyXceWHvRce[�����¥¦xX�uce��amptpugz��fSWDaEvlv~y}{�W|clU}adc�amx��j���}aE�u\�noamx}xX[mc
U�ah�EW«�6[mclU�a¨�}azn^¿�yX�°\lWop�adcl�u[zx}v~U}�u�°aEx}]�a�noy}vAcl[E{|Wo\e�»�X\e[d����]_Wo\

�



[E\R�6WoWH\~�1ce[E�1�6WoWH\�am\l\laExX�EWH{�WHx=c 	
fSW�\eWHptam¤ceUX��v�azveveyX{|�_ce�t[Ex'�tx
��WHn�ce�t[Ex � � À_�
YVazn^¿=y}��pt�ux}¿�vRaE\eW�xX[Ec�{�W�amx=cbce[L�6W�y}v~W�]°y}xXpuW�vevRa��/aE�uptyX\lW

[_non�y}\lvH�«�wWHx}n�Wz�
\l[Ey_clWHv��ux��z[Ept�=�txX���}aEn^¿�yX��pu�txX¿_vRv~U}[EyXp�]�U}ah�zW
a3��� �\����pu[_noaEp��»�X\lW���ceU}aEx£[mceU}Wo\�\l[Ey_clWHvH� �w[EceWLceU�adc�a'\l[Ey_clW
ceUX\l[Ey}�EUDa���aEn^¿�yX��pt�uxX¿|��vZa«\e[zy_ceW-clU}adcVn�[zxzc^am�tx}vk[zxXWw[z\Z{|[E\lW
�}aEn^¿�yX� pt�uxX¿_v q clUXW�}azn^¿=y}��pt�ux}¿�]_[�WHvn�:�@��U}ah�zW�cl[���WL¬}\^v~c
UX[E�F� X[z\�Wo¤Xam{|�XptWE�jceUXW'�}amceU q>�j�w®«�wY��-�jr���va7��aEn^¿�yX�
\e[zy_ceW���W�noaEy}v~W���cjce\^ah�EWH\lveWHvVclUXW«��aEn^¿�yX�pt�uxX¿Âq@Y��6��r��G¯�W�]_W��
¬}xXW¨a�v~�txX�zpuWDpt[_noaEpZ�X\lW���WH\eWHx}n�W��damptyXWD[E��� ' K ' TH6 675989:7��[E\�aEpup
�}aEn^¿�yX��\l[EyXceWHvH��}[E\l{�amptpugz�SfSW�U}ah�zW�`�yX�t]XWopt�uxXW �#��[z\�W�aEn^U
Y-`bi�v~�6WHaE¿EWo\@�

+ E$13>$@-,31?29@ �
�u�Vqeq*5 ø ]_[�WHv-x}[mcwn�[zxzc^am�tx¨a��}azn^¿�yX��pt�txX¿Xr��[Eptpu[df `�yX��]_Wopt�ux}W�� [E\wY£cl[DaEvlv~�t�ExX5 ø P J�C9K 675989:q�f-UXWH\eW(5 ø P J>C9K 6D598P: /�� 'HK ' T�6 6D598P:�r�u�Vqeq*5 ø n�[zxzc^am�tx}v-a��}aEn^¿�yX�¨pt�uxX¿Xr

5 ø P J�C9K 675989: ��� ' K ' TH6 675989:
�w[EceWbceU�adcH�_y}xXpu�t¿EW�`�yX��]_WHpu�txXW��;[E\-Y��_Wox_��[z\lno�ux}�|`�yX��]_WHpu�txXW��
\eW� =yX�u\lWHv�no[�[E�6Wo\^adce�t[Ex���WocAfsWHWox��j�_WHvH���wx��j� noaEx�x}[mc�ceWHpup
f-UX��n^U�\l[Ey_clWHvs�ux��z[Ept�EW���aEn^¿�yX�Dpt�ux}¿�vS�6W�cAfSWoWHx�[EceUXWH\S���D�}aE�u\^vH�
�wWHx}n�Wz�dceUXW-Y-`bi�aE]_�zWo\ece��v~WH{�WHx=clv�{«y}v~c>��]_WHxzcl����g�ceUXW�v~WV\l[Ey_clWHvH�
TVUX��v«��v�cAg��X��noaEpuptg'aEn^UX�tWo�zWH]�y}ve�uxX��ceUXW¨n�[E{|{�yXxX�ucAg'amc~cl\e�t�Xy_clW
q>K F 8@A~r�� iZ\e[d����]_Wo\^v�aEx}] n�y}v~ce[z{�WH\lv|aE�E\lWoW¨[Ex�a'no[E{|{«yXx}��cAg
x�yX{«�6Wo\FceU}amc
�ux}]X�tnHadceW�v�f-UX��n^UR\e[zy_ceW�vG�ux�n�pty}]_WHv�aV�}aEn^¿�yX��pt�uxX¿|¼ À
�H¾»�
¯�UXWox°ceUXW|n�y�vAcl[E{|Wo\bv~WHx}]Xv�ceUXW��X\l[d���t]_WH\�aD��aEn^¿�yX��\l[Ey_clWE�6��c
aEvlv~�t�Ex�v�ceUXW°no[E{|{«y}xX��cAg�x�yX{«�6Wo\�cl[�ceU}W\e[zy_ceW�ve['ceU}amcDceU}W
�X\l[d�=��]_WH\ZnoaEx|azveve�t�Ex|amxDam�}�X\e[z�X\l�tamceWVpu[_n �X\eWo�A�9�_WoW«¼ À_½�¾���[E\ZaEx
W�¤Xam{|�XptW�[m�ZclUXW�n�[zx_¬}�Ey}\lamce�t[Ex�ve��W�n��u¬}WH]�y}ve�uxX�Lº-[zy_ce�txX�Li9[Epu�
�tnog ���6WHno��¬6noadcl�u[zx &Famx}�Ey}aE�EW�q/ºwiS�G&�r�� �w[dfR�SfSW�X\e[d�zW¨ceU}amc
`�yX��]_Wopt�ux}W �!WHx}veyX\eW�v�clU}adc¨ceUXW'Y-`bi veg_vAclWo{��tv��txXUXWo\lWox=clpug
veam��WE�
��� @A,�.:@<H �! ���� g �@�S�6`kaL�F� gF�@�S�t� �2oV=+
UV���j
S�:�	�s
S���������T
S�poA=f�
�S�.�F
S�B���	�j
eF
�F���)�c�����}�c���kX Y\[]�DCE�D�8�F? 
l� 
S�����������.�T�jC ��� gF��

���������D�R¯�W��}\e[d�zW«clUXW|ceUXWH[E\lWo{*��[z\bceUXWDnHaEveW�ceU}amc«amptpPxX[Ex_�
�}aEn^¿�yX�¨\l[Ey_clWHvs��[Eptpu[df;`�yX�t]XWopt�uxXW��«�}� v~�t{|�up�am\-aE\e�zyX{|Wox=cs��[zp��
pu[dfwvF��[E\FceUXWVnoazv~WkceU}amc9aEpup=xX[Ex��}azn^¿�yX�R\e[zy_ceW�v���[zpupt[dfÂ`�yX�t]XWopt�uxXW
Y��;&FW�c �&�  ]_WHxX[mclW�ceU}W��j�ceU}amcj[z\e�t�E�tx}adclWHvwceUXW�]_WHv~ce�tx}adcl�u[zx
�X\lW�¬X¤ O}�¨¯�W�n�[zx}vAcl\ey�n�c�aEx'azn�cl�u�dadcl�u[zx�v~W� zy}Wox}noW|ceU}amc«puW�aE]Xv
ceUXWRY-`bi v~g_v~ceWo{#cl[�a�v~clam�}puWbvAc^adclWE�9¯�W�clUXWox��X\e[d�zWwclU}adcVceU}W
v~g_v~ceWH{üamptfSahg_v
no[Ex��EWH\e�zWHv�cl[wclUXWSv~claE�XptWsv~cladclWE�9TVUXWsazn�cl�u�dadcl�u[zx
v~W� =yXWox}noWL¬}\^vAc��X\l[E�}aE�zamceWHv�\l[Ey_clWHv|y}ve�txX�Ân�y}v~ce[z{|Wo\e�1�X\l[d���t]XWo\
amx}]Â��WHWo\e�@cl[m�»��WHWo\«pt�txX¿_vo�Pamx�]'ceUXWHx7�X\l[E��am�zamceW�vb\e[zy_ceW�v�y}ve�ux}�
�}aEn^¿�yX��pt�txX¿_vo�PTVUXWH\eWwaE\eWVclUX\eWHWw�XU}azv~W�vo�9TVUXW-¬�\lv~ckcAfS[��XU}azv~W�v
am\lW�clUXW�vlam{|W«azv��tx°TVUXWH[E\lWo{*þ_�t½E�jTVU}W«p�aEv~cj�XU}azv~W�aEn�cl�u�damceWHv
ceUXW'\lWo{�am�txX�txX������WHvH�¢TVUXW�v~W'�j��W�v¨[ExXptg�U}ah�EW��}adclU}v�f-��clU
[ExXW|[z\�{|[z\eW��}aEn^¿�yX��pt�uxX¿_vH��TVU}�tvb�XU�aEveW�azn�ce�t�dadclWHvjceUXWD����WHv
�ux'[z\l]_WH\R[m�sceUXW�ptWoxX�EceU'[m�SceU}W��}aEn^¿�yX���}adclU}vH�DX[E\l{�amptpugz�
fSW
n�[zx}vAcl\ey�n�cjaEx�aEn�cl�u�damce�t[Exv~W� =yXWox}noW 
��RceU}amc�puW�aE]Xvwce[�a�v~claE�XptW
vAc^adclWE�PTVUXW�azn�ce�t�dadcl�u[zx|veWH =yXWHx}n�WjaEn�cl�u�damceWHvPceUXW�Y-`biÂve�6WHam¿zWo\^v
�uxLW�aEn^UL�j�¨v~�t{«y}p�c^amxXWH[Ey}vepugz�
% � 6 G�@ " �PaEn�cl�u�damceWb�j��W�vs�tx�a�pt�uxXW�am\V[E\^]_WH\kceU�adcwn�[zx_��[E\l{�vkcl[ceUXWR��am\ece��amp�[E\^]_WH\S�z�u�zWox¨�ux¨clUXW�n�y}v~ce[z{|Wo\e�@cl[m�»�X\e[d����]_Wo\S®w�w`��
% � 6 G�@ �=B azn�ce�t�dadclWj�j�_WHvS�ux¨a«pt�txXWHaE\s[z\l]_WH\kclU}adc-n�[zx_��[E\l{�vkcl[ceUXWR��am\ece��amp�[E\^]_WH\S�z�u�zWox¨�uxL�X\l[d���t]XWo\e�@cl[m�¦n�y}v~ce[z{�WH\s®w�w`��
% � 6 G�@ � B aEn�ce�t�hamceW�ceUXWL�j��W�v�ceU}amc|]_��]Âx}[mc��zW�c|a°\l[Ey_clW��txceUXW�¬}\^v~cScAfS[��XU}aEveWHvS�tx�[z\l]XWo\S[m�FclUXWbpuWHxX�mclU�[E�FceU}Wo�t\wv~UX[z\~clWHv~c

��aEn^¿�yX�¨�}adclU'q@v~U}[E\eceWo\V�}amceU}v-¬}\lv~c^r��
��ve�txX�-ceU}Wsvlam{|WZam\l�Ey}{�WHx=c�aEvF�ux«TVU}Wo[E\lWo{ þ_�t½E��ceU}Wk¬}\^vAcFcAfs[

�}U}aEveWHvSWox�v~yX\lWRa|vAc^am�XptWRvAc^adceW���[z\wamptp
�j��W�vSceU}amcwU}ah�EWba�\e[zy_ceW
cl[�Of-��clUX[EyXc�y}v~�txX�a¨�}aEn^¿�yX��pt�uxX¿G�|¥¦x�ceUXW|clUX�t\l]��XU}azv~Wz��amptp
\lWo{�aE�uxX�txX������WHvj\lWHaEn^U�a�vAc^am�XptW�v~clamceW�y}v~�txX�¨aD�}azn^¿=y}��}adclU
�
��pup}[m�}clUXWHveWwnoaEx��6W-�X\l[d�EWHx«��g«�tx}]_y}n�ce�t[Ex
�=aEv9�tx�TVU}Wo[E\lWo{�þ_�t½E�
��[mclWbceU}amc��ux�TVU}Wo[E\lWo{�þ_�t½E�_clUXW�aEn�ce�t�dadce�t[ExveWH =yXWHx}n�WR�z�u�zWHvwa
pt�txXWHaE\�[z\l]XWo\�[m������WHvH� ��ve�uxX��clUXWveaE{�WLam\l�Ey}{�WHx=cH�kfSWnoamx
�}\e[d�zW«clU}adcRclUXW�Y-`bi v~g_v~ceWo{©n�[zx=�zWo\l�EW�vwcl[LceUXWDv~claE�XpuWDv~clamceW
��[z\wamx�g��/aE�u\wazn�ce�t�dadcl�u[zx¨veWH =yXWHx}n�Wz�
>�ux�amptpugz�m\eWH{|[d�=�txX�bamx�g�xX[_]_W�vPamx}]"�h[E\9W�]_�EW�v>��\e[z{�ceUXWwY-`bi

veg_vAclWo{�]_[DxX[Ec�am¹6W�n�cwclUXW�aE��[d�zW�am\l�EyX{|Wox=c^vo�-TVUXWH\eWo��[E\lWE�XclUXW
Y-`bi£veg�v~ceWH{¢��v-�ux}UXWo\lWox=ceptg�vlad��Wz�
`�yX��]_Wopt�txXW ��aEvlve�u�zx}vsa|ve�ux}�EptWjpt[_noampG�X\lW���WH\eWHx}n�W��damptyXW�ce[�amptp

\l[EyXceWHv
f-��clUR[ExXWP[z\
{|[E\lWP�}aEn^¿�yX�bpt�uxX¿_vH��º-W� =yX�u\l�txX�VWHaEn^UR���jce[
veWoptWHn�c�veUX[E\eceW�vAce�1�}amceUb�}azn^¿=y}�R\e[zy_ceW�v�{�ahgj�6Wk[d�EWH\eptg�\lWHv~ce\l��n�ce�t�EW
�tx£�X\^aEn�cl�tnoWE��}[E\�W�¤XaE{��}puWz�SaEx£����{��t�EU=cD�X\lW���WH\Da'�}aEn^¿�yX�
��adceU clUX\e[zyX�EU�a�noy}vAcl[E{|Wo\�[d�zWo\�a'�}azn^¿=y}� ��adceU clUX\e[zyX�EU�a
�6WoWH\s[z\s�}\e[d����]_Wo\��>��p�clWo\lx}adcl�u�zWoptgE��amx¨�j��{|�t�EU=cV�X\eWo��Wo\Va��}amceU
f-�uceU�[ExXWw��aEn^¿�yX�Dpt�ux}¿�[d�zWo\Za�v~UX[z\~clWo\k��adceU�f-��clU�cAfs[«[E\Z{|[z\eW
��aEn^¿�yX�'pu�txX¿_vH�¨`�yX��]_Wopt�txXWK�)noamx'�6WD�EWHxXWo\^ampt�t±oWH]°ce[�v~yX�}��[z\~c
clUXWHveW�{|[z\eW��}W�¤_�t�XpuW��}aEn^¿�yX�7��[zpu��n��tWHvH�kaEv�]_��venoy}veveWH]Â�uxÂ{|[z\eW
]XW�claE�up��tx�¼ À �h¾»�


 �)NPORQSMP¸�Q-O � ³ � ���o¸oQ-O�M9¸oµ ´ K
¥¦xbclUX��v�veWHn�ce�t[Ex
�hfSWZ]_��venoy}vev
ceUXWSam�X�}pu��noaE�X�upt�ucAgj[E��[zyX\F�zyX��]_Wopt�ux}WHv
cl[�]_�t�EWH\lveW�aEx}]�n^U}aExX�E�txX�Âx}W�cAfS[E\l¿�cl[E�6[Ept[E�z�uW�v�amx�]�\e[zy_ce�txX�
�6[Ept��n��tWHvH�sTVUXWHx
�}fSW�]_Wo{|[zx}vAcl\lamceWRUX[df;[Ey}\-{�WoceUX[_]_[zpu[z�Eg¨noamx
�6Wam�X�}pu�tWH]7ce['{|[E\lW¨no[E{|�XptW�¤Â\lWop�adcl�u[zx}v~U}�u�}v��6W�cAfSWoWHx ����WHvH�
aEx}]¨]_WHvln�\l�u�6WbUX[df�aEx¨�����}am�t\wnoaEx�cl\laEx}v~�uce�t[Ex�ce[�a�xXWHf�\lWop�ad�
cl�u[zx}veUX�u�Lf-�uceUX[zy_c�]_��v~\lyX�_cl�ux}�|veg_vAclWo{ v~claE�X�tpu�ucAgE�

�B!$# �3~C�b;/�'(�&i*9���2~��(�5i* y ;/7��/*9�$7�&i*9�
TVU}W°xXWocAfs[z\e¿7ce[E�6[Ept[E�zg aEx}]£\l[Ey_cl�uxX����[zpu��n��tWHv�am\lW��EWH\eg£]_g=�
x�am{|�tnS�tx«cl[_]XahgG§ v>\^am�X��]_ptgR�E\l[df-�uxX�j¥¦x=ceWo\lxXWocH�9º-[Ey_clWo\Pamx�]«pt�ux}¿
�/aE�uptyX\lWHvH��amx}]LclUXW|]_Wo�Xpt[dg�{|Wox=c�[E�ZaE]X]X��cl�u[zx}amp>xXW�cAfS[E\l¿LWH =yX�t�_�
{|WHxzc��h\eW�v~yXpuc
�txb��\eW� zy}Wox=cFn^U}amx}�EWHv6cl[-ceU}WPyXx}]_WH\eptg��uxX�Vcl[E�6[Ept[E�zgE�
¥~�XiZv|[m�âclWox£¬}x}W��1ceyXxXWLclUXWo�t\D�6[Ept�tnog�no[Ex_¬}�zyX\^adce�t[Ex�v�ce[ÂaE]}am�_c
cl[��}y}n�cey}amce�t[Ex}v��uxLcl\lamªDnR]_Wo{�amx�]Xv�aEx}]n^U}amx}�EWHvV�txLceU}Wo�t\��tx_�
clWo\lx}ampkce[E�6[Ept[E�zg°amx�]�no[ExXx}WHn�cl�u[zx}vbcl[xXWo�t�EU��6[E\l�uxX�����WHvH��¥¦x
az]X]_�uce�t[Ex
�S�j��W�v|��WH\e�t[_]_��noamptptgÂn^U}amxX�zW�clUXWo�t\�\lWop�adce�t[Ex�v~UX�t�}v���g
az]X]_�txX��[E\|\eWH{|[d�=�txX�'n�y}v~ce[z{|Wo\^vo�k�6WoWH\lvH�Z[z\|�X\e[d����]_Wo\^vH� ¡jyX\
�zyX��]_Wopt�ux}WHvjWox}veyX\lWRceUXW|v~clam�}�upt��cAg¨[m�PclUXW|YV`bi�v~g_v~ceWH{ WH�EWox°�ux
clUX��v�]Xg=x�am{|�tn�Wox����t\e[zxX{|Wox=cH�'�wpuceUX[zyX�EU7ceUXW�v~WLn^U}aExX�EW�v�{�ahg
cl\e�t�E�zWo\SceU}WRW�¤Xn^U}amx}�EWb[m�>xXWof;\e[zy_ce�txX�|�tx_��[E\l{�adce�t[ExF�Xamx}]¨{�ahg
y}p�cl�u{�adclWoptg�\lWHveyXp�cR�tx�x}Wof)\l[EyXce�txX�]_WHno�tve�u[zx}vH�GceUXW�veg�v~ceWH{�\lW��
{�aE�ux}v�veam��WE�-TVUXW��txXUXWH\eWHxzc�veam��W�cAg��}\e[z��WH\~cAg�Wox}veyX\lWHvVclU}adcwclUXW
Y-`bi;v~g_v~ceWH{�\eWH{�am�tx}vbveam��W�am�âceWo\bclUXW�]_WoptW�cl�u[zx�[E�sxX[_]_W�vbamx}]
W�]_�EW�vo�9TVUXWbv~g_v~ceWH{�\lWo{�aE�ux}vsveam��Wjam�âceWo\sceU}W�az]X]_�uce�t[ExD[E�
WH]_�zWHv
aEx}]�xX[_]_WHvH�XaEvVpt[ExX��azvSceUXWbxXWHf��z\laE�XU�az]_UXWo\lWHvscl[|ceUXWb�6[Ept�tnog
�zyX��]_Wopt�ux}WHvH�'��p�clWo\lx}adclW�aE�X�X\l[zaEn^U}WHv�¼ À	�d¾SclU}adc|WHv~claE�Xpt�tveU7n�[zx_�
�zWo\l�EWHx}n�W-�X\l[E�6Wo\ece�tWHvZ��g��6Wo\e��[E\l{|�uxX��a«n^UXW�n^¿�[zx|ceUXWjce[z��[zpu[z�Eg
aEx}]£�6[Ept�tnog�n�[zx_¬}�zyX\lamce�t[Ex}v|fS[Ey}pt]£U}ah�zWLce[Â\lWHno[Ex_¬�\e{�clUXWHveW
�}\e[z��WH\~cl�uW�vo�9f-�uceU7x}[��Ey}aE\laEx=ceWoWDceU}amc«ceU}W�xXWHf¢Y-`bi)veg�v~ceWH{

½��



-customer -customer

A B

DC

backup

peer-to-peer

provider-toprovider-to

>�t�EyX\lW � �\` �_�Ve	%	=f� �j
S� %.�_��� �\�_����`ba0�D�/` �	�:U X

fs[zyXp�]��6W�vlad��WE�
�_�u{|�tptaE\�ce[wW�am\lpu�tWo\�fS[E\l¿w[zxbY-`bino[Ex��EWH\e�zWox}noWF�X\l[E�6Wo\ece�tWHvk¼ À	�X�

ý}�Fþd¾1�
[zyX\b�EyX��]_WHpu�txXWHv���[_noy}vb[Ex°ceUXWDaE�X�Xpt�tnHadce�t[Ex�[m�Spu[_noaEp��»�X\lW��
ce[L�X\lW���WH\bve[E{|W|\l[Ey_clWHv�[d�EWH\�aEp�clWo\lx}adcl�u�zWHvjf-��clU�aLveUX[E\eceWH\����
�}adclU
�j���tx}noW�[EyX\jfs[z\e¿¨am�t{�v-ce[��X\e[d�zWb���@�D
S��
��@��\eW�v~y}p�c^v�am�6[EyXc
ceUXW vAc^am�X�tpt��cAg�[m�|ceUXW7\eW�v~yXpuce�txX��Y-`bi*veg�v~ceWH{L����c��tv�t{|��[z\~�
claExzc«ce[�n�[zx}ve�t]_WH\bceUXW��u{|�}azn�c�[m�V[mclUXWo\�YV`bi�amc~cl\e�t�Xy_clWHv�aEx}]
ceUXW��6[zvlv~�t�X�tpu�ucAg�[E�«amx3����U}ah���txX��{«y}p�cl�u�XptW'YV`bi v~�6WHaE¿EWH\lvH�
TVUXWL{|[�]XWop-�tx£��W�n�cl�u[zx Á}�Zamx}]7ceU}W¨�}\e[�[m�/v�[E��ceU}W�clUXWo[z\eWH{�v
�ux���W�n�ce�t[Ex�þ_�bamptpt[df*WHaEn^U;�j��ce[£U}ah�zW°[Ex}W�[z\L{�[z\eW�Y-`bi
v~�6WHaE¿EWH\lvH�°���6WHam¿zWo\^vRf-�uceUX�txÂclUXW�vlam{|W�����]_[�xX[Ec�xXW�n�W�vevlam\e�
�uptg�n^U}[=[=v~W�ceU}WDveaE{�W|\l[Ey_clWE��TVUXW�yXpuce�t{�adclW�\e[zy_ce�txX�L]_WHno�tve�u[zx
{�ahg�amp�v~[|]_WH��WHx}]¨[ExL�j���}adclU�ptWox}�mceU�q/�ux}nopuy�]_�ux}����adceU�vVf-��clU
�j�¨�X\lWo�6Wox�]_�ux}�=r���{«yXpuce�t�XptW�W�¤_�uc�]_��veno\e�t{|�ux}amce[z\lvH�Xamx}]Lno[zv~cw�ux_�
��[E\l{�adce�t[Ex£��\l[E{(ceU}W��ux=cl\laz]_[E{�am�tx£\e[zy_ce�txX�Â�}\e[Ece[_n�[zp@� Y-`bi
v~�6WHaE¿EWH\lvkno[Ex}ve��]_Wo\PclUXWHveW�amc~ce\l�t�Xy_ceW�v<�$g_�>����aE�X�Xptg��uxX�«pu[_noaEp��»�X\lW��
ce[�ceUXW'\l[Ey_clWHv�puW�am\lxXWH]���\e[z{"x}Wo�t�EU���[z\e�txX� �j��W�vo�¢�jv¨vey}n^U
�
ceUXW�v~W�aE]X]_�uce�t[Ex�amp�amc~cl\e�t�Xy_clWHvw[zxXptg��t{���aEn�c�v~WHpuW�n�ce�t[Ex[E�P\e[zy_ceW�v
�H
S�S�+
S�;a'�}\eWo��Wo\lWox}noWLnoptazvevH�3}[E\DWo¤_aE{|�XpuWz�-�j���}adclU�puWHxX�mclU
{�ahg¨]_WoceWH\e{|�txXW �O�+
e^��noy}vAcl[E{|Wo\j\e[zy_ceW«�tvjn^UX[zveWox�XyXcjfS[EyXp�]
xX[mc«nHamy}veW�aLYV`bi ve��W�am¿zWo\�ce[�X��n^¿°aL�X\l[d���t]XWo\�\e[zy_ceW|[d�EWH\Ra
n�y}v~ce[z{|Wo\-\l[Ey_clWE�

�"!�  W~\� �b� *�� 1D� �3*9� � (�7 ~)&/��5/7��<�
��v��X\lWHveWox=ceW�]��ux;��WHn�ce�t[Ex�ý��-ceUXW�UX�tWo\^am\^n^UX�tnHampw\lWop�adcl�u[zx}veUX�u��v
am�X�}pugLadcwclUXW�ptWo�zWop
[E�P���¨�}am�t\^vo�VTVU}adcj�tvH�XclUXW«]_��venoy}vlv~�t[ExL�t{��
�Xpt�tno��clpug�azveveyX{|WHvFceU}amc>aEx«�j���}am�t\�U�aEvFajn�y}v~ce[z{|Wo\e�1�X\l[d���t]XWo\
[z\
��WHWo\e�@cl[m�»��WHWo\s\eWHptamce�t[Ex}veUX�t�|��[E\b�	�S�F]_W�vAcl�ux}amce�t[ExD�}\eWo¬X¤_WHvH�9���tx}noW
ceUXW��}amceU�veWoptWHn�ce�t[Ex��X\l[_n�W�vevs�X\l[�noWoW�]Xvk�tx}]_WH��WHx}]_Wox=clpug|��[z\sW�aEn^U
�X\lW�¬X¤��zceUX��vk\lWHv~ce\l�tn�ce�t[Ex|��vkxX[EcsaEn�cey}aEpuptg«xXW�n�W�vevlam\lgE��¥¦x��/aEn�cH��ampu�
pu[df-�txX��aExD�j�|�}aE�u\kce[�U}ah�zWVceUXWH�u\s\eWHptamce�t[Ex}veUX�t��]_Wo�6Wox}]D[Ex|ceU}W
]_WHv~ce�tx}amce�t[ExR�X\lW�¬X¤b��v
�t{��6[E\eclaEx=c���[E\FWo¤_�X\eW�veve�txX�V{�[z\eWkno[E{|�XptW�¤
��[zpu��n��tWHvH�Z}[E\wWo¤_aE{|�XpuWz��cAfs[D����WHvw{|ahg�U}ah�EWb�6[mceUa|�6WoWH\~�1ce[E�
��WHWo\DaEx}]7a��}aEn^¿�yX�7\eWHptamce�t[Ex}veUX�t�
�kf-UXWH\eW¨WHazn^U��j�Â�X\l[d�=��]_W�v
�}aEn^¿�yX�Dno[ExXx}WHn�cl�u���ucAg�cl[RceUXW�\eW�vAck[E�6clUXWw¥¦x=ceWH\ex}W�cZ�tx|ceUXW�Wo�EWHx=c
[m�ka��/am�tptyX\eWz�ZTVUX��vwam\l\^amxX�zWo{|Wox=cw]_[�WHvk�L�@�V���u[zptamceWR[Ey}\-�EyX��]_W��
pu�txXW�vo�Eve�tx}n�WsceUXWV\lWop�adcl�u[zx}v~U}�u����v9vAcl�uptp_yXxX�� =yXWoptg�]_Wo¬}xXWH]«��[E\9W�aEn^U
]_WHv~ce�tx}amce�t[Ex�X\lW�¬X¤��STVUXW��j��W�vwU}ah�zWRa|��WHWo\e�@cl[m�»��WHWo\-\lWop�adce�t[ExX�
v~U}�u����[E\-amx�g|�X\lW�¬X¤_W�vs�6Wopt[Ex}�E�txX��cl[�WH��clUXWo\w���G�Xamx}]�a«��aEn^¿�yX�
\eWHptamce�t[Ex}veUX�t�|��[E\Vamptp}[EceUXWH\s�X\lW�¬}¤�W�vo�9TVUXW��j��W�vZfS[EyXp�]|xXWHWH]|cl[
y}veW|]X��¹GWo\lWox=c�\^amxX�zWHvj[m�spt[_noaEp��»�X\lW��s�daEpuyXW�v��}aEveWH]�[Ex�f-UXW�clUXWo\
ceUXW�\l[Ey_clWHvwfSWo\lW�ptWHaE\exXW�]¨��\e[z{*n�y}v~ce[z{�WH\lv�[E\���\e[z{!�}\e[d����]_Wo\^v
amx}]¨[EceUXWH\-��WHWo\^vo�
�_�u{|�tptaE\eptgE�maEx��j�b{�ahgRaEn�c�aEv>amxR�tx=ceWo\l{|WH]_��am\lg���WocAfsWHWoxRcAfS[

�j��W�vRclU}adc«fS[Ey}pt]�pt�u¿zW|ce[WHv~claE�Xpt�tveU�aL��WHWo\e�@cl[m�»��WHWo\R\lWop�adce�t[ExX�
v~U}�u�
�k}[E\-Wo¤_aE{|�XpuWz�Xn�[zx}v~��]_WH\VcAfs[|�j��W�v%T�amx�]�� clU}adc-fS[EyXp�]

pt�t¿EW|ce[°U}ah�EWDaL�6WoWH\~�1ce[E�1�6WoWH\�am\l\laExX�EWH{�WHx=cH�¨�_yX�X�6[zveW�ceU}amc T
aEx}] �£]_[�x}[mc�U�ah�EWs]XWH]_��noamceWH]«n�[Ex}xXWHn�ce�t[Ex}vFce[�WHazn^UR[mceU}Wo\��d�Xy_c
clU}adcSceU}Wog�WHazn^U�U}ah�zW�a���WHWo\e�@cl[m�»��WHWo\S\eWHptamce�t[Ex}veUX�t�Df-��clU���� U6�
��[E\l{�amptpugz�GaEx����fS[EyXp�]�xX[Ecbaz]_�EWH\~cl�tveW�\l[Ey_clWHvjpuW�am\lxXWH]���\e[z{
[zxXW���WHWo\bce[Lamx}[mceU}Wo\b��WHWo\���YSy_c��F�j� U�noaEx�am�z\eWHW�cl[¨Wo¤_��[z\~c
\l[EyXceWHvwpuW�am\lxXWH]���\l[E{ T°ce[ �¢q@amx}]L\l[EyXceWHvwpuW�am\lxXWH]���\l[E{ � ce[
T�r���TVU}adcb�tvH��\l[Ey_clWHv,5Df-�uceU :;) 5 F A�q*5@P 'GF 6D'HAIB�r � T'fS[EyXp�]��6W
Wo¤_��[z\~clWH]bcl[����maEx}]R\l[Ey_clWHv�f-��clU
:;)=59F A�q>5@P 'GF 6D'HAIB6r �&��fs[zyXpt]
�6W�W�¤_��[z\~clWH]�ce[ T������QULfS[EyXp�]�xX[Ec�Wo¤_��[z\~c�ceUXW�v~W�\l[Ey_clWHv�ce[
aEx�g�[E�X��c^v>[mceU}Wo\>��WHWo\^vF[z\F�X\l[d���t]_WH\lvH�FTVUX��v>am\l\laExX�EWH{�WHx=cF[E�6Wog_v
[zyX\w�zyX�t]XWopt�uxXW�vo�V�j� U¨aEn�clv�azvwa|�X\l[d���t]_WH\-��[E\�T��[E\w\l[EyXceWHv-ce[
aEx}]���\e[z{ �üq@amx}]�azvkab�X\l[d�=��]_WH\9��[E\ ����[z\k\e[zy_ceW�v>ce[�aEx}]���\e[z{
T�r���aEx}]°azvja���WHWo\j��[E\bamptp>[EceUXWH\j\l[EyXceWHvH�b�wWox�n�WE�G�zyX�t]XWopt�uxXW|�
WHx}veyX\eW�vSceUXW�v~claE�X�tpu�ucAgD[m�>ceU}WR\eW�v~yXpuce�txX��Y-`bi£v~g_v~ceWo{L�P¯�WR��Wo�
pt�tWo�EW�clU}adc�a|ve�u{|�tptaE\VaE�X�X\l[zazn^U�noaEx��6WRy}veWH]�ce[DaEx}amptg�±oW�[mceU}Wo\
�6[mclWox=ce��amp�\lWop�adcl�u[zx}veUX�u��vV��WocAfsWHWoxL�j��W�vo�

�B!��  u5i�H&$�\7�&$� 1D� �3*9� � (�7 ~\&<��5/7 �b�
¡j�zWo\Rcl�u{|Wz�9aExÂ�j�'{�ahg�n^U}amxX�zW�ceU}WDx}adclyX\lWD[m�-�uclv�\eWHptamce�t[Ex_�
veUX�t�}vDf-�uceU��uclv�xXWo�t�EU��6[E\^vo� X[z\DW�¤XaE{��}puWz�Va7n�y}v~ce[z{�WH\D{�ahg
�z\e[df ptaE\e�zWWoxX[zyX�EU cl[Â\eWHxXWo�z[mcl�tamceWL��c^vD\lWop�adcl�u[zx}v~U}�u�£f-�uceU3a
�}\e[d����]_Wo\��zaEx}]|ceU}W������}aE�u\s{|ahg�cl\laEx}v~�uce�t[ExDce[�a«��WHWo\e�@cl[m�»��WHWo\
\lWop�adcl�u[zx}veUX�u�F�;�jvD�}aE\~cD[E�bWH�E[zpu���txX�'ce[7a'x}Wof�\eWHptamce�t[Ex}veUX�t�
�
clUXWjcAfs[|�j��W�vS{|ahg|xXWHWH]�ce[|n^U}amx}�EWwclUXWo�t\V�u{|�6[E\ecVaEx}]DWo¤_��[z\~c
�6[Ept��n��tWHvH�F¥A]_W�amptpugz�HclUXWHveWZn^U}aExX�EW�v�fS[EyXp�]b[_non�y}\�ve�u{�yXp�c^amxXWH[Ey}veptgE�
��[dfsWH�EWH\H�6�ux��X\^aEn�cl�tnoWE��W�aEn^U°���°no[Ex_¬}�zyX\lWHvw�uclvb\l[EyXceWo\^vw�tx}]_Wo�
�6Wox�]_Wox=ceptg¨[m�9ceUXW«[mceU}Wo\��s��vja�\lWHveyXp�c��_ceU}W«Y-`bi�v~g_v~ceWH{ {�ahg
�z[|ceUX\l[Ey}�EUa�ce\^amx}ve�uce�t[ExL��WH\e�t[_]Lf-UXWo\lWR[Ex}W��j�¨U}azvwn^U}amx}�EWH]
�uclv>n�[zx_¬}�zyX\lamce�t[ExRamx�]�ceUXWs[mceU}Wo\FU�aEv
x}[mcH�9���tx}n�WZceUXW�v~WSn^U}amxX�zWHv
[_nHn�yX\b[Ex'a¨U�yX{�amx�ce�t{�WDvlnoaEpuWz����c���vb�t{��6[E\eclaEx=c�cl[noam\lW���y}puptg
v~cey�]_g�ceU}W��tx_�}y}Wox}noW�[E�FclUXW�ce\^amx}ve��cl�u[zx��6Wo\l�u[_]�[Ex¨v~g_v~ceWo{ vAc^ad�
�}�upt��cAgz�b¡jyX\j{|W�ceU}[�]X[Ept[E�EgLnoaEx��W�y}veWH]Lcl[���]_Wox=ce�u��gL��[EceWHxzcl�taEp
no[Ex��EWH\e�zWox}noWb�X\e[z�XptWo{�vo�6amx}]¨cl[�]_WoceWo\l{|�ux}W«f-UX��n^U��j�veUX[zyXpt]
n^U�amxX�zW«�uclvRn�[zx_¬}�zyX\lamce�t[Ex¬�\lv~cH��¯�W���[_n�y}vjceU}W|]X�tvln�y}vlve�u[zx°[Ex
a�Y-`bi�v~g_v~ceWH{ clU}adcb[E�6Wog_v��EyX��]_Wopt�txXW��«���_�u{|�tptaE\�aE\e�zyX{|Wox=clv
aE�X�XptgDyXx}]XWo\-clUXWR[mclUXWo\-�zyX�t]XWopt�uxXW�vo�
X[z\DW�¤XaE{��}puWz�wn�[Ex�v~��]_Wo\Da7n�y}v~ce[z{�WH\ T�aEx}]£a��X\l[d���t]_WH\ U

clU}adc�ce\^amx}ve�uce�t[Ex�cl[�aÂ�6WoWH\~�1ce[E�1�6WoWH\�\lWop�adcl�u[zx}v~U}�u�
��GZazn^U��j�
{�ahg£n^U}amx}�EW��uclv¨n�[zx_¬}�Ey}\lamce�t[Ex�f-UX�tpuW�\eWH{�am�txX�ux}�7n�[zx}v~��v~ceWox=c
f-�uceU¨�Ey}�t]_WHpu�txXWR���X��� T�]X[=W�vSxX[mc-xXWHWH]�ce[|n^U}amxX�zWj�uclvVWo¤_��[z\~c
�6[Ept��n��tWHv9v~�tx}noW UR\lWo{�aE�ux}v��tx 6D5PCPUH) O�8@5_q*T�r / 6D8P8@5_q*T�r��s���t{|�up�am\lptgE�
�zyX��]_Wopt�ux}W|� ]X[=W�vRxX[Ecb\lWH =yX�t\lW2T'cl[�n^U}amx}�EW���c^vR�u{|�6[E\ec���[zpu�u�
no�uW�vo�9�j�
T|{�ahg��tx��/azn�cP{|[_]_����g���c^vPpt[�nHampu�1�}\eWo�}�damptyXWS��[E\P\l[Ey_clWHv
ptWHaE\ex}WH]���\e[z{ U6�6�Xy_c�]X��¹GWo\lWox}noWHv��ux�pt[_noaEp��»�X\lW��9f-��clUX�ux�a��X\lW��â�
WH\eWHx}n�W�n�p�aEvlvj]_[�xX[mcbad¹GWHn�cbveg_vAclWo{*vAc^am�X�tpt��cAgz�����NT�]X[=W�v�x}[mc
x}WoWH]«ce[Rno[=[z\l]X�ux}amceWSf-��clU#UR�ux|{�am¿��txX��clUXWHveW-n^U}amx}�EWHvH�F¥¦x|n�[zx_�

½E½



ce\^aEv~cH���j� U�xXWHWH]XvZce[�n^U}amx}�EWw�uclvs�u{|�6[E\ecVaEx}]|W�¤_�6[E\ecs�6[Ept�tno�uW�vo�
�j�#U|v~ce[E��vPW�¤_�6[E\ece�txX��\l[Ey_clWHvPptWHaE\exXW�]���\e[z{)�uclvs�X\l[d�=��]_WH\lvPaEx}]
��WHWo\^vo�9¥¦x¨aE]X]_�uce�t[ExF�zclUXW��u{|�6[E\ecS�6[Ept�tnog|{«y}v~cVaE�X�XptgDa«ve{�amptpuWH\
pu[_nHampu�1�X\lW��_cl[wcl\eW�adc T|aEv>aw�6WoWH\H�h\^adclUXWo\�ceU}aEx«a�noy}v~ce[E{|WH\H�>TVUX�tv
\eWH{|[d�EWHv-aExLWH]_�zWR�uxLclUXWR�X\l[d�=��]_WH\~�1ce[E�»noy}vAcl[E{|Wo\V�z\laE�XU
�s���tx}noW
\eWH{|[d�=�txX�amx�W�]_�EWDnHamxXx}[mc��txzcl\e[_]_y�n�WDa�nog�nopuWz�
clUXW�\lWHveyXpuce�txX�
�E\^am�XU¨��v-vAcl�uptpFa|®w�w`��
��W�¤�cH�jfsW�n�[Ex�v~��]_Wo\¨aÂn^U}aExX�EW��tx�clUXW°[z�X��[=v~�uceW�]_�u\lWHn�ce�t[Ex
�

��\e[z{ aÂ�6WoWo\e�1ce[m�»�6WoWo\�ce[ a7n�y�vAcl[E{|Wo\e�1�}\e[d����]_Wo\D\lWop�adcl�u[zx}veUX�u�F�
f-UXWo\lWQT��tvDceUXW°noy}v~ce[E{|WH\�amx}] U ��v|ceUXW��X\l[d�=��]_WH\H��¯�W�aEv~�
v~y}{�W�ceU}amc�clUXWD¬�x}ampVn�y}v~ce[z{|Wo\e�1�X\l[d���t]XWo\�n�[zx_¬}�zyX\lamce�t[Ex�]_[�WHv
xX[mcS���u[zptamceW-clUXWwUX�tWo\^am\^n^U�g«�tx|ceUXW��j�|�z\laE�XU 	mclU}adcS�tvH�zceUXW�¬}x}amp
n�y}v~ce[z{|Wo\e�@cl[m�»�X\e[d����]_Wo\Vamx�]��X\l[d���t]XWo\e�@cl[m�¦n�y}v~ce[z{�WH\Z�z\laE�XU}vVam\lW
®w�w`bvH�k��vs�ux�ceUXWj�X\eWH���u[zy}vkWo¤_aE{|�XpuWz�_�j�#TL]_[�WHvsxX[mcVxXWHWH]|cl[
n^U}amx}�EW���c^vj�t{|��[z\~c�aEx}]�Wo¤��6[E\ecb��[zpu��n��tWHvH�«�wWHx}n�Wz�0T�]_[�WHv�xX[Ec
xXWoW�]�ce[n�[�[E\^]_�tx}adclW�f-�uceU-U6�D�j�SU°n^U}aExX�EW�v���c^vbW�¤_��[z\~cR�6[Ept���
n��tWHv�ce[�aE]_�zWo\ece��v~WZ\e[zy_ceW�vFptWHaE\exXW�]b��\l[E{ [mclUXWo\>�X\l[d�=��]_WH\lv
aEx}]��uclv
��WHWo\^vo��¥¦x�az]X]_�uce�t[Ex
� U�n^U�amxX�zWHvj��c^vb�u{|�6[E\ec��6[Ept�tno�uW�v�ce[Lam�X�}pug
aLUX�t�EUXWH\�pu[_nHampP�X\lW���WH\eWHx}n�W|cl[\e[zy_ceW�vbpuW�am\lxXWH]���\l[E{ T>�¨���tx}noW
ceUXWbn^U}aExX�EW�vZam\lWw��v~[zptamceW�]|ce[��j�#U6�=ceUXWbY-`bi7veg�v~ceWH{#\eWH{|aE�ux�v
veam��WE�s��clam�}�upt��cAg��X\l[E�XptWo{�v-{�ahg�aE\e��v~Wb�u�>{�yXpuce�t�XpuW��j��W�vVce\^amx}ve�u�
ce�t[Ex��\l[E{��6WoWH\~�1ce[E�1�6WoWH\-ce[¨n�y}v~ce[z{�WH\~�»�X\l[d���t]_WH\-\eWHptamce�t[Ex}veUX�t�}vH�
����ceUXW¨\eW�v~y}p�cl�uxX���j�'�z\laE�XUÂ]_[�WHv�xX[Ec�\lW�c^am�txÂ��c^v«U}�uWH\laE\ln^UX��noaEp
vAcl\ey�n�cey}\eWz���¢\l[EyXce�txX��\lWo�E��v~ce\lg�no[EyXp�]'��WLn�[zx}veyXp�clWH]�azv«W�aEn^U
�X\l[d�=��]_WH\bn^U�amxX�zWHvb�uclv�no[Ex_¬}�zyX\^adce�t[ExF�
amx}]'noaEx°�6am�L�X\l[E�6[zveWH]
n^U}amx}�EWHvSclU}adc-fS[EyXp�]¨���u[zptamceWjceUXWRUX�tWo\^am\^n^UX��noaEpGv~ce\ly}n�ceyX\lWE�
TVU}W�ce\^amx�v~�uce�t[Ex���vD{|[E\lW°no[E{|�Xpt�tnHadceW�]£f-UXWox�aÂn�y}v~ce[z{|Wo\e�

�X\l[d�=��]_WH\-\eWHptamce�t[Ex}veUX�t�Ln^U�amxX�zWHvSce[�a|�X\e[d����]_Wo\e�¦n�y}v~ce[z{�WH\V\eWHptam�
ce�t[Ex}veUX�t�
��TVU}�tv|ve��cly}adcl�u[zx7��v�Wo¤�ce\lWo{|Woptg�yXxXpt�u¿zWoptg'ce['U}aE�X��WHx
�ux��X\^aEn�cl�tnoWE��amx�]�n�[zyXpt]���W�U}amx�]_puW�]���gL��WH\~��[z\e{|�txX�DcAfS[�veWo�_�
am\^adclWDce\^amx�v~�uce�t[Ex}v���\l[E{�noy}vAcl[E{|Wo\e�»�X\e[d����]_Wo\�ce[���WHWo\e�@cl[m�»��WHWo\��
amx}]°��\l[E{*�6WoWo\e�1ce[m�»�6WoWo\�cl[¨�}\e[d����]_Wo\e�»noy}v~ce[E{|WH\H�RYSy_cH�
��[E\bceU}W
veaE¿EWs[m��no[E{|�XptW�ceWHxXWHvlvH�dfsWVv~U}[df�UX[df'ceUXW-���R�}aE�u\PnoaEx«]_�t\eW�n�clpug
ce\^amx}ve�uce�t[Ex���\e[z{�noy}vAcl[E{|Wo\e�»�X\e[d����]_Wo\6cl[-�X\e[d����]_Wo\e�¦n�y}v~ce[z{�WH\H�G¥¦xX�u�
ce��amptpugz� T���vjceUXW|n�y�vAcl[E{|Wo\bamx}] UL�tvjceU}W��X\l[d���t]XWo\������zam�tx
�GfSW
aEvlv~y}{�WVclU}adcPclUXWV¬}x}aEp}n�[zx_¬}�zyX\lamce�t[Ex|]_[�WHv9xX[Eck���u[zptamceW-[Ey}\kaEv~�
v~y}{��Xce�t[Ex}vZ[m�
aRUX�tWo\^am\^n^UX��noamp_\lWop�adcl�u[zx}veUX�u�|�6W�cAfSWoWHxD�j��W�vo�9¯�W
amp�v~[�aEvlv~y}{�WjceU�adc-adcV{�[=vAcV[Ex}W����D�}aE�u\Vn^U}aExX�EW�vZ�uclvS\lWop�adce�t[ExX�
v~U}�u�7amc�a¨ce�t{|WE�����X�Xptg=�txX��[zyX\«{|WoceUX[_]_[zpu[z�EgE��fsW�noamxÂveUX[df
ceU}amc�clUXWL�X\l[d�=��]_WH\ U�v~U}[EyXp�]Ân^U}aExX�EW���c^v�no[Ex_¬��EyX\^adcl�u[zx'¬}\lv~cH�
X[z\>Wo¤Xam{|�XptWE�EveyX�X�6[zveWZclU}adc T�n^U}aExX�EW�vF�uclvPno[Ex_¬}�zyX\^adce�t[Ex�¬}\lv~cH�
TVUXWoxF�G]XyX\e�txX��clUXWRcl\laEx}v~�uce�t[Ex�6Wo\l�t[�]
�DT�v~WHWHv$ULaEvja��X\l[d���t]_WH\
amx}] U¨v~WHWHvWT°azv-a|�X\e[d����]_Wo\��PTVUX��v-�ux=cl\e[_]_y}noWHvScAfS[��X\l[E�XptWo{�vH�
>�u\^vAc��9ceUXWH\eW��tv�a�n�g_nopuW��ux�clUXW��}\e[d����]_Wo\e�@cl[m�¦n�y}v~ce[z{|Wo\b�E\^am�XUF�
��WHno[Ex}]
�k��[EceU£�j��W�v�W�¤_��[z\~c�amptpV\e[zy_ceW�v�cl[�W�aEn^UÂ[EceUXWH\H�ÂTVU}W
\eW�v~y}p�cl�uxX�LY-`bi3veg_vAclWo{�{�ahg¨x}[mcb��W|veam��WE�RX[z\jWo¤Xam{|�XptWE�GceU}W
cAfs[�����WHvwaE\eWb��yXptxXWo\^am�}puWjce[|clUXW�venoWox}aE\e�t[��ux>�u�zyX\lWRÀX�
¥¦x�vAclWHaE]
�kv~yX�}��[=v~W�clU}adc2T�n^U}aExX�EW�vR�uclv�n�[ExX¬}�EyX\^adcl�u[zx�¬}\lv~cH�

TVUX��vP\eWH{|[d�EWHv9aEx�W�]_�EWS��\l[E{)ceUXWwnoy}vAcl[E{|Wo\e�1ce[m�»�X\l[d���t]_WH\��z\laE�XU
amx}]�aE]}]Xvbamx°W�]_�EW�ce[¨clUXW|�X\e[d����]_Wo\e�1ce[m�¦n�y�vAcl[E{|Wo\w�z\laE�XU
�«��p��
ceUX[zyX�EU�ceU}WR\eW�v~yXpuce�txX�|�X\l[d���t]_WH\~�1ce[E�»noy}v~ce[E{|WH\Z�E\^am�}U�U}azv-a�nogz�
n�ptWE�GfSW�nHamx�veUX[df ceU}amcjclUXW�Y-`bi�v~g_v~ceWo{���vbvAcl�uptp>vlad��W�]_yX\l�ux}�
ceUX��v>ce\^amx�v~�uce�t[Ex���WH\e�t[_]��>TVU}Ws�X\l[d���t]XWo\e�@cl[m�¦n�y}v~ce[z{�WH\
�E\^am�}U�U}aEv
W�¤XaEn�ceptg°[zxXW�n�g_n�ptWDq£ceUXWDnog_n�ptW���WocAfsWHWox-TÂamx}] U6�>ve�tx}n�W�W�aEn^U
�j��n�[zx}ve�t]_WH\lv�clUXW-[mclUXWo\PaEvPa��X\l[d���t]XWo\�� �s[Ex}ve��]_Wo\Pa��}am\ece��n�y}ptaE\
]_WHv~ce�tx}amce�t[Ex��X\lW�¬}¤�O���¯�W|n�[zx}v~��]_WH\wcAfS[�noazv~W�v�]_WH��WHx}]_�txX��[zx
f-UXW�clUXWo\b[z\�x}[mcb[ExXWLq�[z\j�6[mclU�rj[m�kclUXW��j��W�vjU�aEvba�noy}v~ce[E{|WH\
\e[zy_ceW�cl[ O��|¯���clUX[Ey_cRpt[zvlv�[m�s�zWoxXWH\laEpu�ucAgE�
azveveyX{|W�ceU}amcR���QT

U�aEv�a�n�y}v~ce[z{�WH\�\l[Ey_clWRce[ O}�jTVUXWox
��aE�X�Xptg=�txX�D�zyX��]_Wopt�ux}W����;T
fS[Ey}pt]��X\lW���WH\RceUX��v�\l[EyXceW�[d�EWH\�amx�g°\l[EyXceWD����aNU��L�wWHx}n�Wz��clUXW
]XWHn���ve�u[zx¨{�az]_W���g.U�U}aEv�xX[��uxX�}yXWox�n�W�[zx�T��6amx}]�ceU}W�veg�v~ceWH{
��vbveam��WE�b¥¦x�clUXW|v~W�n�[Ex�]�noazv~Wz�GazveveyX{|W�clU}adcbxXWH��clUXWo\R�j��U}aEvba
noy}v~ce[E{|WH\S\l[EyXceWwcl[ O}�kTVUXWHx
�_�6[mceU Tamx}].U�{«y}v~c-v~WHpuW�n�cV��\e[z{
\l[EyXceWHv�ptWHaE\exXW�]��\l[E{*�X\l[d���t]XWo\^vjaEx}]°�6WoWH\b\e[zy_ceW�vo� �wWo�uceU}Wo\ T
x}[E\ U�fS[EyXp�]�W�¤_�6[E\ecsvey}n^U�aR\l[Ey_clWwcl[�WHazn^UD[mclUXWo\��=ve�tx}n�W�a�n�y}v~�
cl[E{|Wo\�]X[=W�vRxX[EcRceWoptpZaL�X\l[d���t]XWo\Ram�6[Ey_c�\l[EyXceWHvbptWHaE\ex}WH]���\e[z{
�6WoWH\lv«[E\R��\l[E{ [mclUXWo\��X\e[d����]_Wo\^vH���wWHx}n�Wz�>ceUXW¨]_WHno�tve�u[zx�{�aE]_W
��g�WHazn^UD�j�D]X[=W�vkxX[EcSam¹6W�n�cZclUXW�[EceUXWH\H��amx�]|ceUXW�Y-`bi7veg�v~ceWH{
��vRvlad��WE�D�jv�vey}n^U
�F[zyX\R{|W�clUX[_]_[Ept[E�zg�]_Wo{|[Ex�vAcl\lamceWHv�clU}adcRclUXW
�}\e[d����]_Wo\WU�veUX[Ey}pt]¨n^U}amx}�EW���c^vwn�[zx_¬}�Ey}\lamce�t[ExD¬�\lv~cH�

� � µ ´ Q$�o·LK9¸�µ ´ K
¥¦x°ceUX��v��}am�6Wo\���fSW��X\lWHveWox=cba�]_WoclaE�uptWH]°{�[_]_WHp9[m�sY-`bi9��ampt[ExX�
f-�uceU a�veW�c|[m�j�EyX��]_Wopt�txXWHv«��[E\��j�_WHv�ce['am�X�}pug��tx�no[Ex_¬}�zyX\l�uxX�
clUXWo�t\bYV`bi3�u{|�6[E\ecj�6[Ept�tno�uW�vo��TVUXWHveW«�zyX��]_Wopt�ux}WHv�noam�}��c^ampt�u±HW«[Ex
clUXW|n�[E{|{|Wo\^n���amp>\lWop�adce�t[Ex�v~UX�t�}vj��WocAfsWHWox��j��W�vo�
aEx}]��X\l[d�dam�Xptg
�zy}am\^amx=clWoW�\l[Ey_clW�n�[zx=�zWo\l�EWHx}n�W���[E\|amptpZ�6[zvlve�u�XptW��txX�uce��ampVvAc^adclWHv
f-�uceU}[Ey_c�\lWH =yX�t\l�uxX�|�zpu[z�}ampFno[�[E\^]_�ux�adce�t[ExF�s��v��}am\ecw[m�P[zxX�E[z�uxX�
fS[E\l¿G�EfSW�aE\eW��ux��EW�vAcl�u�=adcl�uxX�«UX[df��j��W�vVnoamx��EWo\l�u��g|no[Ex_��[z\e{|�ucAg
f-�uceU�[EyX\��X\l[E�6[zveWH]��zyX�t]XWopt�uxXW�vo�����tx}n�W¨\l[Ey_clWo\�no[Ex_¬��EyX\^adcl�u[zx
¬�puW�v�am\lW�cAg��X�tnHamptpug¨{�amx}aE�EW�]���g¨U=y}{|aEx}vH�XceU}W«vAc^am�X�tpt��cAg��X\e[z�_�
WH\~cl�uW�vbnoamx���W�no[E{|�X\l[E{|�tveWH]��=gU�yX{�aEx°Wo\l\l[E\^vo�R¯�W|�X\e[z��[=v~W
cl[Dy}veWbceUXW�\e[zy_ceWR\lWo�z�tv~ce\lg�clU}adcjno[Ex=claE�ux�vVceUXW�UX�tWo\^am\^n^UX�tnHampG�tx_�
clWo\^n�[zxXxXWHn�ce�t[Ex7v~ce\ly}n�ceyX\lW�[E�j�j�_WHv�ce['n^UXWHn^¿���[z\|no[Ex}ve��vAclWox}nogE�
}[E\�Wo¤Xam{|�XptWE�RW�¤_�6[E\ec���[zpu��n��tWHv°v~UX[zyXp�]�WHx}veyX\eW'clU}adc�xX[��j�
��adceU�U}azvRa��}\e[d����]_Wo\e�@cl[m�¦n�y}v~ce[z{|Wo\�pt�txX¿��[Eptpt[dfsW�]°��g�WH��clUXWo\�a
noy}v~ce[E{|WH\~�1ce[E�1�X\l[d���t]XWo\«[z\|��WHWo\e�@cl[m�»��WHWo\�pt�uxX¿G� ��ve�txX��a�\l[EyXc~�
�txX��\eWH�E��vAcl\egz�-WHaEn^U�¥~�Xi noaEx��EWH\e�u��g�ceUXW��dampt�t]_�ucAg£[m�«a7\e[zy_ceW
aExXxX[zyXx}n�WH{|Wox=cH�wTVUXW��EWH\e�u¬�noamce�t[ExnoaEx��W�]_[Ex}W�v~cladcl�tnHamptpug¨��g
�6Wo\l�t[�]X�tnHamptpugLn^UXWHn^¿��txX��\l[Ey_cl�uxX��y}�6]XamceW�v�[z\�\l[Ey_cl�uxX�|c^am�XptW«WHx_�
cl\e�tWHv 	>yX��[zx��t]XWox=ce�u��g��uxX��aEx'�ux��dampt�t]�\l[Ey_clWE�FceUXW�[E¹6WHx}]_�txX���j�
nHamx'�6WDxX[mcl��¬�WH]���¥¦xÂaE]X]_�uce�t[ExF�>aEx'���G§F\l[EyXceWo\�no[Ex_¬��EyX\^adcl�u[zx
¬�puW�v�nHamx��6W�n^UXW�n^¿EW�]7cl[7WHx}v~y}\eW°ceU}amc�pt[�nHampu�1�}\eWo�b�daEpuyXW�v�aE\eW
no[Ex}ve��vAclWox=csf-�uceU�clUXWb]_WHve�u\lWH]D\eWHptamce�t[Ex}veUX�t��f-��clUDceU}WjxXWH�u�zU���[z\~�
�txX�Â��� q/amx�] ceUXW�azveve[_n���adceW�] W�¤_��[z\~cD�6[Ept��n��tWHv^r���TVU}W��tY-`bi
no[Ex_¬��EyX\^adcl�u[zx�noaEx��6Wbn^U}WHn^¿EW�]|ce[|WHx}v~y}\eWjceU}amcVceWHn^U}xX�t =yXW�vs��[E\
\lWH]Xy}n��txX���}\e[Ece[_n�[zpEcl\lamª�ns]_[�x}[mcPad¹GWHn�c>ceU}Ws\l[Ey_cl�ux}�j]_W�n���v~�t[Ex}vH�

I � µ�·�M ��N � µ ´��n� ·LNPO�M9¸oµ ´
��W�cAfS[E\l¿L[E�6Wo\^adce[z\lvjW�¹GWHn�c«Y-`bi3�6[Ept�tno�uW�vb��g�n�[ExX¬}�EyX\l�txX��clUXW
\l[EyXceWo\^v�clU}adcLn�[z{�{�yXxX��noamceW°f-�uceU�xXWo�t�EU��6[E\l�ux}�7amy_cl[ExX[z{|[Ey}v
veg_vAclWo{�vH�FTVUXW �s��veno[V¥¦xzclWo\lxXW�c>¡j�6Wo\^adcl�ux}����g_vAclWo{ q/¥e¡b�Xr�veWo\l�EW�v
azv�a�]_WL�/aEn�ce[Âv~claEx}]Xam\^]7��[E\�\l[Ey_clWo\Dn�[zx_¬}�zyX\lamce�t[Ex
��¥¦x�>�t�m�
y}\eW �_�mfsW-�}\eW�v~WHxzcZabve{�amptp_��\laE�E{|Wox=ck[E�GaRno[Ex_¬}�zyX\^adce�t[Ex«¬}ptWVce[
�tptpuy}v~ce\^adclW�UX[dfücl[�u{|�XptWo{|WHxzc|`�yX�t]XWopt�uxXW�� [Ey_clpu�txXW�]��tx7��W�n��
cl�u[zx�þ_�t½E�t½E��TVUXW�Wo¤_aE{|�XpuW�[E{|�uclv«ceUXW¨vAc^adceWH{|Wox=clv�xXWoW�]_WH]�ce[
no[Ex_¬��EyX\lW|ceUXW��dam\l�u[zy}vR�txzclWo\e�/aEnoWHvR[zx'ceUXW�\e[zy_ceWH\H�9amx}]�cl[°aEv~�
ve[_n���adclWjclUXW«Y-`bi�veWHvlv~�t[Ex}vVf-�uceULclUXWHveWR�txzclWo\e�/aEnoWHvH�Z���X\l[zaz]_Wo\
]X�tvln�y}vlve�u[zx�[m��\l[Ey_clWo\�no[Ex_¬��EyX\^adcl�u[zx
�wamx}]3a�{|[E\lW°n�[z{��}puWoceW
no[Ex_¬��EyX\^adcl�u[zxÂW�¤Xam{|�XptWE�Vam\lW¨�X\eW�v~WHx=ceWH]7�ux�¼ À �h¾»��TVUXWvAc^adclW��
{|WHxzc^vb�ux'>�u�zyX\lW ��azveve[_n���adceW«ceUXW�\l[EyXceWo\bf-�uceU��j� �@�}½ �¨amx}]
]XW�¬}xXWVY-`bi�veWHvlve�u[zx}vFf-�uceU«cAfs[�xXWH�u�zU=�6[E\l�txX��amyXce[Ex}[E{|[Ey}v>veg�v~�
clWo{�vH� GZazn^U�veWHvlv~�t[Ex3U}aEv�ceU}\eWHW�x}Wo�t�EU���[z\vAc^adceWH{|Wox=clv�ceU�adc

½�À



�����������
	�����������
����������	�������������� ���!�����"����#�������$�%�&('�)����*�
����������	�������������� ���!�����"���+������$,#*%��.-�/�0�1�1�2��,�
����������	�������������� ���!�����"���+������$,#*%��4365�7�0�1�1�24�+���
����������	���������������'�� ��8�'�� 9�:;����#�������$�%�&;'�)������
����������	���������������'�� ��8�'�� 9�:;���+������$,#*%���-�/�<+5>=�7��,�
����������	���������������'�� ��8�'�� 9�:;���+������$,#*%��?365�7�<�5�=�74�+���

@
����������$,#�%+��-�/�0�1�1�2
�>���6#A���B�����

&����DC��>E+%�C�$�������F������+�*E��;���
&�����E+��#�#>���G����HI�KJ!�������

@
����������$,#�%+�?365�7�0�1�1�2
�>�+��#A���B�����

#�%���E���E+�,#�#>���G�,��HI���
@
����������$,#�%+��-�/�<�5�=�7
�>���6#A���B�����

&����DC��>E+%�C�$�������F������+�*E��;9��
&�����E+��#�#>���G����HI�KJ �������

@
����������$,#�%+�?365�7�<+5�=�7
�>�+��#A���B�����

#�%���E���E+�,#�#>���G�,��H����4���
@
�,�BE+��#�#>���G����H>$�C>��&��.���
�>���6#A���4��J!�,�����
�,�BE+��#�#>���G����H>$�C>��&��
���
�>���6#A���4��J �������

>�u�zyX\eW � �w�_am{|�XptW«no[Ex_¬}�zyX\^adce�t[ExL[E�PY-`bi�veWHvlve�u[zx}v-cl[�a��6WoWo\
amx}]La|n�y�vAcl[E{|Wo\

�t]XWox=ce�u��gRceU}WS¥Ai�aE]X]X\eW�vev�[m�XclUXWV[mclUXWo\>Wox}]�[m�}ceUXWVY-`bi�veWHvlv~�t[ExF�
X[z\�Wo¤Xam{|�XptWE�GceU}W�\l[EyXceWo\�U}azv�a¨veWHvlv~�t[Excl[¨a��6WoWo\Ramcb¥Ai;aE]_�
]_\lWHvlvb½��X�t½E� À_�t½E½ ��amx�]¨a|veWHvlv~�t[Ex�ce[Da|n�y�vAcl[E{|Wo\wamcV¥Ai£az]X]_\lWHvlv
½��}�u½hÀ � � ÀmÁ � � �mý��F�üY-`bi£v~W�veve�u[zx�f-�uceUa|�X\l[d���t]XWo\Vfs[zyXp�]�U}ah�zW
ceUXW�vlam{|WRn�[zx_¬}�zyX\lamce�t[Ex���[E\l{|amcwaEv-a�veWHvlv~�t[Ex�f-��clULa��6WoWH\H�
GsaEn^UÂveWHvlv~�t[Ex'��v�azveve[_n���adclWH]�f-��clUÂ\l[Ey_clW��»{|aE�}vb��[z\�ceU}W��t{��

��[z\~c¨amx}] W�¤_�6[E\ecD��[zpu��n��tWHvH� TVUXWW�¤_�6[E\ecD��[zpu��n��tWHv|��[z\¨¡ ��TS�
i\G)GZºÂaEx}]�¡ �jT/� �j�_T�\lW���WHn�c�ceUXWVn�[z{|{�WH\lno�taEpz\lWop�adcl�u[zx}veUX�u��v
[Ey_clpu�txXW�]��ux3�_WHn�cl�u[zx�ý}�t½E� TF[�n�p�aEvlv~�u��gÂclUXW�\l[Ey_clW°aE]_�zWo\ece��v~Wo�
{|Wox=clv�\eW�n�WH�u�zWH];��\l[E{ xXWo�t�EU��6[E\^vo�RclUXW7�t{|��[z\~c���[zpu��n��tWHv�¥ �-�
i\G)GZº7aEx}]�¥ �k� �j�_T7claE�j\l[EyXceWHv>f-�uceU|n�[z{�{�yXxX�uce�tWHv9[E�6� �t½��'�V�
amx}]}� � À	�V�'�X��\eW�v~�6WHn�ce�t�EWoptgE� �s[Ex}veWH =yXWHx=ceptgE�Gamx�g�\l[EyXceW«ptWHaE\ex}WH]
��\e[z{�a��WHWo\�fs[zyXp�]'U}ah�EW�a°n�[E{|{�yXxX�ucAg�[E�/� �t½��V�'�X��f-UXWo\lWHazv
amx�g\l[Ey_clW�ptWHaE\exXW�]L��\l[E{�a¨n�y}v~ce[z{�WH\bfs[zyXpt]°U}ah�EW�a�no[E{|{«yX�
xX�ucAg«[m�0� � À	�'�V�}�FTVUXW-W�¤_�6[E\ecP��[zpu��n��tWHvP{�amcln^U�[Ex�ceUXW�v~Wwno[E{|{«yX�
xX�ucAg°�damptyXWHvRce[]_W�clWo\l{|�uxXW�f-U}�tn^U'\l[Ey_clWHv�ce[az]_�EWH\~cl�tveW�ce[LceU}W
xXWo�t�EU��6[E\��)TVUXW�¡ ��T-i\G)GZº!\l[Ey_clW��»{|aE��[ExXptg W�¤_��[z\~c^v�noy}vA�
ce[z{�WH\R\e[zy_ceW�vo��f-U}Wo\lWHaEvjclUXW�¡ ��T/� �j�XT)\l[Ey_clW��»{�am�°Wo¤_��[z\~c^v
��[EceU��6WoWH\«amx}]'noy}vAcl[E{|Wo\R\l[EyXceWHvH��TVUXW�{|amcln^U'vAc^adclWo{|Wox=c«�tx
WHazn^U�\l[Ey_clW��»{�am� �t]_WHx=ce�u¬}WHvDa�pt�tv~cD[m�Rn�[z{|{«yXxX�ucAg7�daEpuyXW�v�]_W��
¬}xXW�]��tx�a�veWo��am\^adceWSn�[z{�{�yXxX�ucAg=�1pt�tv~c>v~clamceWH{�WHx=cH��}[E\>W�¤Xam{|�XptWE�
n�[z{�{�yXxX�ucAg=�1pt�tv~c�½���n�[zx}ve�tv~clvV[E��clUXW�n�[z{�{�yXxX�ucAg � �t½��'�V�}�
TVU}Wk�u{|�6[E\ec
��[zpu��n��tWHv
¥ ��i\G)GZº'amx�]j¥ �k� �j�_T�\lW��}W�n�c�`�yX��]_Wo�

pu�txXW|�)[zy_cept�txXWH]�tx��_WHn�cl�u[zx�þ_�t½E�t½E��TVUXW�¥ ��i\G)GZº \l[Ey_clW��»{�am�
aEvlv~�t�Ex�v�aDpt[_noaEp��»�X\lW���Wo\lWox�n�WR�damptyXW«[E� �V�Dce[�aEpup�\e[zy_ceW�v�ptWHaE\ex}WH]
��\e[z{)clUXWw�6WoWH\H��amx}]�clUXWw¥ �k� �j�_T£\l[Ey_clW��»{�am��aEvlv~�t�Ex�vPaRpu[_nHampu�
�X\lW���Wo\lWox�n�W��damptyXW�[m� �V��cl[�amptpk\e[zy_ceW�vRptWHam\lxXW�]���\l[E{%ceUXWDnoy}vA�
ce[z{�WH\H�£®j��¹GWo\lWox=cDY-`bi veWHvlv~�t[Ex�v�{�ahg�U}ah�zW¨]X��¹GWo\lWox=c�pu[_nHampu�
�X\lW���Wo\lWox�n�W�aEvlve�u�zxX{|Wox=clvH�Sazv�pt[ExX��aEv�amptpw��WHWo\�aEx}]£�X\l[d���t]_WH\

\l[EyXceW��»{�am�}vSaEvlve�u�zxDa�ve{�amptpuWH\s�damptyXWjceU}aEx�aEpupG[m�FceUXWbn�y}v~ce[z{|Wo\
\l[EyXceW��»{�am�}vH�FYSyX�tpt]X�uxX��[Ex«ce[z�«[m�}ceUX��v>�}aEve�tnsW�¤XaE{��}puWz�hceUXWSxXW�ce�
fS[E\l¿�[E�6Wo\^adce[z\sno[EyXp�]��tx}vAc^amptpG{�[z\eW�v~[z�XUX��vAcl�tnHadclWH]�\l[Ey_clW��»{�am�}v
clU}adcS¬}puceWH\S[EceUXWH\s\l[EyXceWHvs[E\s¬}xXWo�@clyXxXWjceUXWbaEvlve�u�zxX{|Wox=cs[E�Fpu[_nHamp
�}\eWo��Wo\lWox}noW��damptyXWHvH�j}[E\�Wo¤Xam{|�XptWE��ceUXW�[E�6Wo\^adcl[E\�no[EyXp�]�aEvlve�u�zx
]X��¹GWo\lWox=cRpu[_nHamp9�X\lW���Wo\lWox�n�W|�damptyXWHvjce[]_�u¹GWo\lWox=cR\e[zy_ceW�vj[zx°clUXW
vlam{|WY-`bi v~W�veve�t[Ex
�SaEv�pt[ExX��azv�ceUXW°no[Ex_¬��EyX\^adcl�u[zx7\lWo{�am�tx}v
no[Ex}ve��vAclWox=c-f-��clU`�y}�t]_WHpu�txXW��«�

I%QKL ´ µNM����w¶ � � � ´ M>K
¯�W¨fs[zyXpt]'pt�t¿EWDcl[°clU}amx}¿'��x6O~a�XWop�]_{�amx}x7amx}]�TV�u{�`�\l��ª�x
��[z\VceUXWH�u\wno[E{|{|Wox=clvw[Ex¨WHam\lpt�uWH\V]X\lam�âclvV[m�>ceU}�tv-��am�6Wo\��

� ��		�wNH� ´ QB�wK
¼�½o¾ �j�9�wy}��clWo{�aX�QP<�@=+�T
S�po}
S�3�S�.� � �.�8�F�D�L�F�1�°iZ\eWHxzcl�tnoWD��aEpup1�

½ � �
�X�
¼ Àd¾�ÿ��Xº-Wo¿�U=ceWH\SaEx}]�Tb�G&F�@�SRe�;YS[E\^]_Wo\V`badclWofVahg|iZ\e[Ece[_n�[zp}ý

q@Y-`biP�»ý=r�� T|º-WH =yXW�vAc-��[z\<�s[E{|{|Wox=clvb½ � �_½E�+J�am\^n^U°½ � �=þ_�
¼ Ám¾VU��F¯��9�=ceWHfSaE\~c��HXZY\[SW � � �.�8���DmYX��	? �	
S�ZP/�	=+��
S��on
S�s�S�.�
� �.�8�F�D�L�F�1�P��]X]X�tve[Ex_�»¯�WHvepuWHgE�
½ � � �}�

¼ ýE¾RTb�k`��P`�\e�uª�x�aEx}]7`��>¯��upu��[ExX���[Re��x7amx�amptg�ve��v�[m��Y-`bi
no[Ex��EWH\e�zWox}noW��X\l[E�6Wo\ece�tWHvH� T'�ux [ ���fe�
"` �]\ a � Y �_^`\a\�
�_Wo�_clWo{«�6Wo\«½ � �
�X�

¼ þd¾Vb|�@vkaE\laz]_U}aEx
�dºR�E`�[d���ux}]}amx
�maEx}]«®��	GZv~ce\l�uxF�GRei9Wo\^ve�tv~ceWHxzc
\l[EyXceWV[zvln��tpup�adcl�u[zx}v��ux��ux=clWo\e�»]_[z{�am�tx�\e[zy_ce�txX��� TbT�WHn^U
�dº-WH�
�
� � � � Á}½E� �j�.� �d¥~��¥��}XWH�X\ly}am\lg�½ �
� � �

¼ � ¾R®�� JWogzWo\��cU��|�_n^U}{��uce±z�d�j�D¡j\^amxX�zWE� J���ik\l�u[z\H�¨amx}]
�j�>�wp�amWoc~ce�txX[z�Epty
�dR ��ve�uxX��º�is�G&£�tx�ik\^aEn�cl�tnoWE� T�ºwWH =yXWHv~c
��[z\b�s[E{|{|Wox=c^vwÀ � þV�X�_�wy}�Ey}v~cR½ � �
�X�

¼ �h¾ &Z��`baE[«amx�]eU}�=º-W�¤���[E\^]��ARl�=c^am�XptWw¥¦x=ceWH\exXWocs\l[Ey_cl�ux}�Rf-��clU_�
[zy_c°�zpu[z�}amp«no[�[E\^]_�ux�adce�t[ExF� T��ux�[ ���fe 
Z` �]\ a � YQ\cf  m
P � � a��>UzyXxXW�ÀV�V�V�}�

¼ �m¾ �j�z�wp�amW�cece�txX[E�zpuyF�gRl�_nHamp�am�XptWS\e[zy_ceWH\9no[Ex_¬��EyX\^adcl�u[zx���[E\9clUXW
¥¦x=clWo\lxXW�c�� T|�txd["����e�
 � fKfKf � �ihkjR�G¡�n�ce[z��WH\R½ �
� � �

¼ �m¾�`����y}vAcl[Ex
��Re¥¦x=ceWo\^n�[zxXxXW�n�ce�t[ExF���6WoWH\e�txX�}�ÂaEx}]*veW�c~clpuWo�
{|WHxzc^vo� T|�txn["����e�
 � jlf  �>UzyXxXW�½ �
� �}�

¼u½��m¾(&Z�V`baE[}�mR�¡jx��uxX��Wo\l\e�txX�7aEy_ce[z{�[zxX[Ey�v�veg�v~ceWH{�\eWHptamce�t[Ex_�
veUX�t�}vj�uxclUXW�¥¦x=ceWH\ex}W�cH� TD�tx [ �^��e�
 � fKfKf Y �t� �_�@� � �6�>���D�:���
a:C@?i�.�E�D
S=+?�� ��[d�EWo{���WH\wÀ	�V�'�X�

¼u½E½o¾(&Z�k��yX�X\^am{�amx}�taEx
�k�G�P�w�zaE\efVamp1�iU}�9º-Wo¤=��[z\l]
�kamx}]Âº��9�«�
bRamce±z�nRD�sU}am\^aEn�ceWH\e�t±o�txX� ceU}W;¥¦x=clWo\lxXW�c UX�uWH\laE\ln^U�g ��\e[z{
{�yXpuce�t�XpuW7�haEx=clam�zW���[z�ux=c^vo� T�T�WHn^UF�jº-WH�
�b�V�_®��>�}½��^½E½hþ_½E�
��xX�t�EWo\^ve��cAgD[E���SaEpu�u��[E\lxX��aX�_YSWo\l¿EWHpuWHgE�_�wyX�zy}v~cjÀ	�V�}½E�

¼u½�Àd¾R�����jamp�am�X��aEx}]D®���J°noikU}Wo\^v~[zx
� � �.�8�F�D�L�F��P<�@=+�T
S�poZ`<��e_��
Sm
�8�_eF�T=+���F�����s��vln�[�ik\lWHvlvo�_veWHno[Ex}]�WH]��t��ÀV�V�X½z�

¼u½HÁm¾bº���`�[d���tx}]XaEx�amx}]��«��º-WH]X]XgE�_Re��x°amx}aEpug_ve�tv�[m�k¥¦x=ceWH\ex}W�c
�tx=ceWH\~�¦]_[E{�aE�ux�ce[z��[zpu[z�EgÂamx�]7\l[Ey_clWvAc^am�X�tpu�ucAgE� TÂ�tx [ ���fe 

� fKfKf � j � ^ �`^`\�}���X\e�tpk½ � � �_�

¼u½oýE¾Z�j�H&FaE��[d���uce±E�z���E��U=y�O~aX�zaEx}]|S�+UzaEU}amx}�taEx
�gR�Gk¤_��WH\e�t{|Wox_�
c^ampkv~cey}]Xg[m�s¥¦x=clWo\lxXW�cRvAc^am�X�tpt��cAg�aEx}]�f-��]_W��¦am\lWHa�xXW�cAfS[E\l¿
�/aE�uptyX\lWHvH� T��tx [ ���fe 
 � �	=+�j�Tm  �	���F�^�@�.� ���@?/�:=+�T
S�poWa:C@?i�.�@m
�D
S=+?��>UzyXxXW�½ �
� �}�

¼u½�þd¾Z�j� &�am�6[d�=�uce±z�ºR�AJ�amp�amx
�aEx}] S�eUzaEU}amx}�taEx
�
R~¥¦x=ceWH\~�
x}W�c9\e[zy_ce�txX��v~claE�X�upt�ucAgE� T � fKfKfAo�` �A\  ���@�.� 
�j��F� �\�@� %	
S�poE�
�z[Ep1� � �X�}�
��þ_½hþ 1 þEÀ �}��¡�n�ce[E�6Wo\R½ � �
�X�

½HÁ



¼�½ � ¾��j��&�am�6[d�=�uce±z�RºR�<J�aEptaEx
�Ramx}] S�dU=amU}aExX��amx
�aR^¡j\l�t�E�tx}v
[m�V�}amceUX[zpu[z�E��noamp9¥¦x=ceWH\ex}W�c�\l[Ey_cl�uxX��tx}v~claE�X�upt�ucAgE� T�ux2[ �^��e�

� f�fKf � j � ^ �_^`\��J�am\^n^U�½ � �
�X�

¼�½ ��¾��j� &FaE��[d���uce±E�s���P�wU�y6O~a}�s���P����[=v~Wz�samx�]7S�iUzaEU}amxX��amxF�
Re��x Wo¤_��WH\e�t{|Wox=claEp�vAcly}]_g¢[E��]_WHptahgzWH]¢¥¦x=clWo\lxXW�c�\l[Ey_ce�
�txX� no[Ex��EWH\e�zWox}noWE� T#�ux ["����e�
w` �]\ a � Y �_^Q\a\���wy_�
�Ey�vAc �m��WH�_ceWH{«�6Wo\�À	�'�V�}�

¼�½ �d¾�ºR��`�[d���tx}]XaEx
���j�F��ptaEW�cece�txX[E�zpuy
�P`��9Gs]X]_gE�>®«�]bbWHvlv~WHx}vH�
�G�ibbyX{�am\��Pamx}]Â¯�� &FWoWE�VRl�wx7aE\ln^U}��clWHn�clyX\lW���[E\|vAc^am�XptWE�
amx�amptg=±�am�XptW°¥¦x=clWo\lxXW�c\l[Ey_cl�uxX��� T � fKfKf j��F� �\�@� %n\n��o'�	m
�

S�:�o�>U=amx�y}am\lg �d}Wo�X\ly}am\lg¨½ � �
�X�

¼�½ �d¾�Tb�}`�\l��ª�x�aEx}]L`��_¯��upu��[ExX���iRe�;veam��Wj��adceU¨�EW�n�cl[E\S�X\e[Ece[E�
n�[zp@� T��ux}[ �^��e�
 � fKf�f � j � ^ �_^`\L�6J�am\^n^U¨ÀV�V�V�}�

¼ ÀV�d¾�Tb��`��G`�\l��ª�x
��S�GYj����UXWH�XUXWH\l]��Gamx�]°`���¯��tpu��[ExX���`Rli9[Epu�
��n�g�]X�tve�Xy_clWHv-�txL�}adclU_�1�zWHn�ce[E\V�X\l[mcl[_n�[Ep�vH� T��ux}[ �^��e�
 � �6�>��� 

���@�fg 
��@�aj ��� �\�	� %�[ �^�@�8��e_�@�j�^� �w[d�zWo{«�6Wo\b½ � � �}�

¼ ÀX½�¾��j�z��ptaEW�cece�txX[E�zpuy
�+�j�Vvj�uptptaE{|�u±�am\��'Gw�=`�Wo\l�tn^U
�=®«��bbWHvlv~WHx}vH�
®���JWogzWo\���Tb�XYVamceWHvH�_®«��bRaE\e\lWox��6Wo\l�}�=amx}]wJ��XTFWH\e��vAcl\la}�
Reºw[Ey_cl�uxX�bi9[Ept��n�g����6WHn��u¬�nHadce�t[Ex2&FaExX�Ey}aE�EW�q/ºwiS�G&�r�� T�º-W��
 =yXWHv~c-��[E\<�s[z{|{�WHx=clvwÀ � ÀEÀX��UzyXxXW|½ � � �}�

¼ ÀzÀh¾�ºR��`�[d���tx}]XamxF� �j�D�wp�amWoc~ce�txX[z�Epty
� b|�Avkam\^aE]_U�amx
��aEx}]
®��WGZv~ce\l�tx
� Rlº-[EyXceW¢veWo\l�EWo\^v;��[E\)�ux=ceWH\~�¦]_[z{|aE�ux©\l[Ey_ce�
�txX�}� T ���	?i�L=+�>��� j ��� �\�	� %E�Z�@�LU � a�XNj a6CE�D�8�F?������E[Ep1�_ÁV�}�
�X�
�F½E½�þ � 1 ½E½ �dý}�X½ � �
�X�

¼ ÀEÁd¾�®���J°noikU}Wo\^v~[zx
�uv«��`��uptp1�7®«�L¯'ampuce[zx
�Âamx}]%���º-W��
claEx}aX� ReY-`bi*�6Wo\^v~��vAclWox=c°\l[Ey_clW�[zvln��tpup�adcl�u[zxün�[zx}]_�uce�t[Ex
� T
¯�[E\l¿°�txÂ�X\l[E�E\lWHvlvH�
¥¦x=ceWo\lxXWoc�®�\^ad�âc�]_\lam�âc~�»�uWoc~�â�»�t]X\~�»\e[zy_ceWo�
[zvln��tptptamce�t[Ex_�8�V�}� ce¤=c��+J�am\^n^U¨ÀV�V�X½z�

¼ Àmým¾�Tb���«�L�s[z\e{|WoxF�L�j�6G��7&
WH�tveWo\^ve[Ex
�}aEx}]ºR�;&k��ºw�u�zWHv~cH� � �.m
�T����U	=.eF�T
�@�W�>��`<� o'�	�D
S�S�+? ���\J°nH`�\^ahfw�w�tpup1��½ �
�V�X�

¼ Àzþh¾����"�sU}amxX���sºR�S`�[d�=�tx}]XaEx
�S����UzaE{|�ux
�-�G�s�_UXWoxX¿zWo\��saEx}]
¯���¯��tptpu�txX�EWH\H�.R�¡jx!�tx_��WH\e\l�ux}�¢�j�=�»puWH�EWHp°n�[zxXxXWHn�ce�t����cAg
��\l[E{ Y-`bi \e[zy_ce�txX��claE�XptWHvH� T�À	�'�X½z��¥¦xveyX�X{|�tvlve�u[zx
�

¼ À � ¾ZJ����ampt[Ey_c^v~[=vo�Ri9���ampt[Ey_c^v~[=vo�RaEx}] �j��}aEpu[zy_clve[zvH�aR^¡jx
�6[dfsWH\~�»ptahf)\eWHptamce�t[Ex}veUX�t�}vR[m�VclUXWD¥¦x=ceWH\exXWocRce[z��[zpu[z�EgE� T�tx
[ ���fe�
9` �]\ a � Y �_^`\ \�}��yX�Ey�vAc�½ � � �}�

¼ À ��¾ZGw�O�sU}Wox�amx}]�Tb�FYVadclWHvH� Re��x����X�Xpt�tnHadcl�u[zx�[E�ZclUXWDY-`bi
�s[E{|{�yXxX�ucAg �Scece\l�u�XyXceW��ux Jy}p�cl���»UX[E{|W�º-[Ey_cl�ux}�}� TÂº-W��
 =yXWHv~c-��[E\<�s[z{|{�WHx=clvb½ �
� �}����yX�Ey�vAcR½ �
� � �

¼ À �d¾ &k�w`baE[}�jTb�w`���`�\l��ª�x
�bamx�]4U��VºwW�¤���[E\^]�� Re¥¦xXUXWH\eWHxzclpug
vlad��W¨�}aEn^¿�yX�Â\l[EyXce�txX��f-�uceU£Y-`biw� T��tx3[ �^��e�
 � fKfKf � j m
� ^ �_^`\�}�w�X\l�tp�À	�'�X½E�

¼ À �d¾�����}Wop�]_{�amxXx°aEx}] U��6ºwW�¤���[E\^]��`R~¥Ai�xXWocAfs[z\e¿Ln�[zx_¬}�zyX\lam�
ce�t[ExÂ��[E\«�tx=ce\^aE]_[z{�am�tx�cl\lamªDn�WoxX�z�ux}WoWo\l�txX�}� T � fKfKf j ����m
�\�@� %m\}��op�

�

S�L���G��Wo�_clWo{���WH\ �z¡�n�ce[z��WH\wÀ	�V�}½E�

½oý


