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HJI�KLK!MON�P�Q�RLP�STI�UWV�XLYZP\[^]6P�_`Q�XaYbI�c�_TdZe�IfM�P�S"Xhg!I�QL_iPkjLP�cLlmM
n cLVmopcL_TI�g!dWPBdqVmrZQL_`s�VtUvuW_TdwM

x�Vty�PBUWdWl*VzQ6dZI�{}|JI�l*y�~adqVtU^P�QLR/�&Qa{�I�Uvl*PBdW_TI�Q3g��t_TVzQL��V
|JI�S`~LlmK�~LutXLop���6�����t�>�v�z�����

|JI�Q9dWP���dZ� caI�QaV��������B�w�����\�w�������!X�jLP>�h�J�����B�w�����\�w�������
�}��l*P�_`S"���zs>P�QLR�P�STI�UzX [WP�_`Q�X���IfM�P�S4X={�P�c�l�M=�>�p�t_`ut��I�c�_TIB��uqdWPBdqV���VzRL~

�����t f¡>¢L£� 

n caVpl*P�_`QO��I�P�S`u�I�{�PFuq¤Z_TdW�vc/uW�¥caVzlkV¦PBUWV¦cL_T��cO~adW_`S`_`§zPBdW_TI�Q�X9S`If¤©¨!~aVz~L_`Qa�ªRaVzS`PfM<P�QLRO{�P�_`UvQaVzuWut� n IkP��vcL_TVts�V
cL_T��c/~adW_`S`_`§zPBdW_TI�Q<dWcLV«uq¤^_TdW�¥cOuv�vcaVzlkV«�tP�Q%l<P�_`Q6dWP�_iQOQLI�Q��"§tVtUWI�¬uWl*P�SiS¯®�¨!~aVz~aVzu°_iQOuWdqVzP�RaMOuWdWPBdqV¦¤^cL_`�¥cO�tP�Q
K±Vm~LuqVzR�_`{�dWcaVªuqI�~aUv��VzuZRaI<QaI�d�cLPzs�VªRLPBdWP*dqI/uqVzQLR'��²p~aVz~LV�STVzQa��dWc³¬RaVzS`PzML®°�tP�QDKhV���I�Q9dqUWI�S`STVzRD_T{�y=PBUWdbI�{
dWcaV�S`_iQa´D�tPBy�P��t_`d�Mµ_`u�~LuqVzR-{�I�UªRLUvP�_`QL_`QL�O¨!~aVz~aVzum_`Q-dWcaV�Vts�VzQ6dmI�{b¨9~aVz~LV*K�~L_`SiR3~Ly'���&Q¶lkI�uWdmuW�¥caVzlkVzuªP
uW_`lky�S`VmdWcaUvVzuWcaI�S`R3{~LQL��dW_TI�Q-_`u¦~�uqVzR�{¯I�Um¨9~aVz~LV*��I�Q6dqUWI�S"�FHJVtdqdqVtUF��I�Q6dqUvI�S}I�{ dWcLV*¨9~aVz~LV*P�QLR-caVzQL��V*RaVzSiPzM
�tP�Q%KhVpP��¥cL_TVts�VzR%K!M�~�uW_`Qa�FuqI�y�cL_iuqdW_`�tPBdqVzR/¨9~LVz~aV¦��I�Q6dqUWI�S'{�~LQ���dW_TI�QLut�8�·d�_iu s�VtUvMO_`l*y±I�UvdWP�Q6d�dqI*RaVzuW_`��QOP�Q�R
P�QLP�STM!§tV¸uW~L�vc¹¨9~aVz~LV/��I�Q9dqUWI�S^{�~LQ���dW_TI�QLut�»º-V�uqdW~LRaM³uqdqVty'XJS`_`QaVzPBUzX c6M!yhVtUWKhI�S`_`�<P�Q�R¼_`Q6s�VtU¥uqV¸c6M!yhVtUWKhI�S`_`�
¨9~aVz~LV���I�Q9dqUWI�S±{�~�QL��dW_TI�QLut�}½�QLP�STM!dW_`�tP�SLV���y�S`P�Q�PBdW_TI�Q�P�Q�R�uW_ilm~LSiPBdW_TI�Q*UWVzuv~LSTdWuJ��I�QLuW_`uqdqVzQ9dJ¤^_TdWcOP�QLP�STM�uW_`u�PBUvV
yLUWVzuqVzQ9dqVzR���jaUvI�l¾dWcaV¦uqdW~LRaM�X�¤JV«��I�QL�tS`~LRaV�dWcLPBdb_`Q9s�VtUvuqV¦c9M9yhVtUWKhI�S`_i�b_`uJdWcaVpKhVzuqd°��I�Q6dqUWI�Sh{~LQL��dW_`I�QOP�Q�R/dqI
UWVzRL~L��Vk��I�lky�S`V���_TdwM�dWcaVkS`_iQaVzPBU¦��I�Q6dqUWI�S8{~LQL��dW_`I�Q3�tP�Q�KhVk~LuqVzR�uW_iQL��Vk_TdZyhVtUW{�I�Uvl*upuWPBdW_iuq{�P���dqI�U¥_`STM�_`Q�lkI�uWd
�tP�uqVzut�
¿�À9Á�ÂªÃ ¡\Ä���Å ½ nbÆ g!¤^_TdW�¥cOP�S`��I�Uv_TdWcLl*uzX�½�H�Y©uqVtUWs�_`��V�XL��I�Qa��VzuWdW_TI�Q¸��I�Q9dqUWI�S4XadqUvP>Ç��pl*P�Q�PB��VzlkVzQ6dtX±¨9~LVz~aV
l*P�QLPB��VzlkVzQ9dt�

È ÉLÊ�ËhÌ�Í«Î*ÏFÐ�ËhÑvÍZÊ

n caV�½ nbÆ ¬P�uWM!QL�¥caUWI�QaI�~�u�dqU¥P�QLuq{�VtU8l*I!RaV\®�_`u�dWcaV°�vcLI�uqVzQFdqVz�vcLQLI�STI���Mm{�I�U�_`lky=STVzlkVzQ9dW_`Qa�^H �"�Wg�xpÒ�¬�KLUWI�P�Ra�
K�P�QLRO_`Q6dqVt��U¥PBdqVzROuWVtUWs!_i��VzuJR�_T��_TdWP�S�QLVtd�¤JI�UW´a®¥� n caVZ½�H�YÓuqVtUWs�_`��Vp_`Q<½ nbÆ �tP�Q�KhV�~LuqVzR�dqIªdqU¥P�QLuqyhI�UWd R�PBdWP
dqUvP>Ç��k¤^_`dWc-l*_`QL_`lª~LlÔUvPBdqV*��~LPBU¥P�Q6dqVtV��O½ZH�YÕ~LuqVzu«�tSTI�uWVzR¶STI!I�y-{¯VtVzRaK=P��W´�dqI���I�Q9dqUWI�S�dWcaV*uWI�~aUv��V*UvPBdqVzu
¬uqVtV«j8_T��~aUWVk��¬P6®q®¥� n caV¦uqI�~aUv��V¦uqVzQLR�u yhVtUv_`I!RL_i�tP�S`STM%¬PB{¯dqVtUbVts�VtUvMOÖD×BØÚÙ��R�PBdWPk��VzS`S`u¥® P�Q%Y Æ ¬�UWVzuqI�~aU¥��V
l*P�QLPB��VzlkVzQ9d¥®b��VzSiS�dqI*��PBdWcaVtU�_`Qa{�I�Uvl*PBdW_TI�Q/{�UWI�lÛdWcLV�QaVtd�¤JI�UW´¶ÜÝ��Þ"� n caV«Y Æ ��VzS`Siu°PBUWV«dW~aUvQLVzR¸PBUWI�~LQLR�PBd
dWcaVkRaVzuqdW_`QLPBdW_`I�Q�� n cLVªuq¤Z_TdW�vcaVzupP�STI�QL��dWcaVªy�PBdWc�_`QLR�_`�tPBdqV�dWcaVªUvPBdqVF¤^cL_i�vcDdWcaVtM��tP�Q-�t~aUWUvVzQ6dWSTM¸uv~ayLyhI�UWdt�
º:caVzQ*dWcaVbuqI�~aUv��V°UvVz��Vz_Ts�Vzu�dWcaV°K=P��W´!¤JPBUvR<Y Æ ��VzS`S4X�_Td�P�R>[W~LuqdWu}_`dWu}P�S`STIf¤JVzR*��VzS`S�U¥PBdqVbK�P�uqVzRFI�QkdWcLV°V��!y�Si_`�t_Td
UvPBdqV�_`QLR�_`�tPBdqVzR%_`Q/dWcaV�Y Æ ��VzS`S4�
n caVª��I�P�S`upI�{�POUvPBdqVkP�S`STI��tPBdW_TI�Q3uW�vcaVzl*VFPBUvVªdqI%l*P�_iQ6dWP�_`Q3cL_T��c3~adW_`Si_T§zPBdW_TI�Q�X±uWl*P�S`S�¨9~aVz~�_`Qa��RLVzS`PzM�X'uWl<P�S`S
��VzS`S�STI�uWuzX�P�QLR-{P�_TUvQLVzuWu«P�lkI�Qa�D��I�lkyhVtdW_`Qa��uqI�~LUv��Vzut�<�&Q-I�UvRLVtU«dqIDuW~LyLyhI�UWd*¬STIf¤Õ¨9~LP�Si_Td�ML®Zs!_iRaVtI¸uqI�~aUv��Vzu
Ifs�VtU�½�H�YÛ¬½^sBP�_`S`PBK�S`VmH�_TdpY^PBdqV\®�uqVtUWs�_`��V�Xh_Tdp_`uZP�SiuqIORLVzuW_TUvPBK�S`V«dWcLPBd¦_`QDdWcaVªuWdqVzP�RaMDuqdWPBdqV�X�dWcLVmUvPBdqVzu¦P�Q�R
¨9~aVz~�_`Qa�FRaVzS`PzMOKhV¦��I�QLuqdWP�Q9dt��opQaVp¤�PzMOdqI<P��vc�_TVts�V�PkcL_T��c/~adW_iS`_T§zPBdW_TI�QOP�QLR%STI\¤ß¨9~LVz~L_`Qa�FRaVzS`PfM�_`u�dqIksBPBUWM
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dWcaV°dWPBUW��Vtd�U¥PBdqVbP�u�Pp{�~�QL��dW_TI�QFI�{=¨!~aVz~aVbS`VzQa��dWc�� n caV�{�~�QL��dW_TI�QkuWcaI�~�S`R�KhVbP¦RaVz��UvVzP�uW_`Qa�p{~LQL��dW_TI�QFI�{h¨9~LVz~aV
STVzQa��dWc�� n cLV¦{�~LQ���dW_TI�Q%uWcaI�~LSiR%P�S`uqIkKhVhg�iTjlkAm�n^uqI*dWc�PBd^_Tdb�tP�Q%KhV«_`lky=STVzlkVzQ9dqVzR%_`Q/dWcaV«cLPBUvRL¤JPBUWV��
�·QªdWcL_`u�y�PByhVtUzXB¤ V°uqdW~�RaM«uqVts�VtUvP�SXo�p5n�p�nDq1r6sAt*u�r6m>{~LQL��dW_TI�QLu�¤^cL_i�vc�uvPBdW_`uq{�M«dWcaV�PBK±I\s�V°QaVtVzRLut��º-V�yLUWVzuqVzQ9d�P�Q
P�QLP�STM!dW_`�tP�S�V���y�S`P�QLPBdW_TI�Q/{�I�UbdWcaV¦yhVtUW{�I�Uvl*P�Q���V�I�{8dWcaVzuWV¦{�~LQ���dW_TI�QLut� n caVzQ'Xa¤ V¦yLUvVzuqVzQ6dbuv_`lm~�S`PBdW_TI�QOUWVzuW~LS`dWu
¤^cL_`�¥c%PBUWV¦��I�QLuW_`uqdqVzQ9d°¤^_TdWcOdWcaV«P�Q�P�STM!uv_`ut� n caVpsBPBUv_TI�~LuJdqUvP�RaV��"I6v�ubKhVtdw¤ VtVzQ%dWcLV«¨9~aVz~LVp��I�Q9dqUWI�S�{~LQL��dW_`I�QLu
PBUWV�uqdW~LR�_TVzR%~LuW_`QL�FPBy�yLUWI�yLUv_iPBdqVpl*VtdqUv_`�tut� n cLVxw�y{z6|[}�~©Ü��>Þ�uq¤^_`dW�vc¸uW�¥caVzlkV�_iu°~LuqVzR¸_`Q/dWcLV�uW_`lª~LS`PBdW_TI�Q�ut�

� ���@ÑqË±Ð�����Ð��h������� Í«Î����
n caVtUWV«PBUWVml*P�Q6M/½�HJY@uq¤^_`dW�vc¸uW�¥caVzlkVzuª¬qÜ���X=�!XL�aXA�!X±�\Þ�®¥�
n cL_`u°uqVz��dW_`I�Q%��_Ts�Vzu^P�Q¸Ifs�VtUWs�_TVt¤ßI�{8dWcaVmuq¤^_TdW�¥cL_`Qa�kuW�¥caVzlkV�lkI�RaVzShI�Q%¤ZcL_`�vc/dWc�_`u°uqdW~LRaM/_`u�K�P�uWVzR��

� ½�Q<½�H�Y�uq¤Z_TdW�vc�uW�vcaVzl*VZP��vc�_TVts�VzuJdWcaVb��I�P�S`u K9MF��_Ts�_`Qa�¦V���y�S`_i�t_Td}{¯VtVzRLK�P��W´kdqImdWcaV^uqI�~aU¥��Vzu�dqIªP�R>[q~�uqd
dWcaVz_`UbuqI�~aUv��V«U¥PBdqVzut� n cL_iu dwM9yhV«I�{}uq¤Z_TdW�vc%_`u^~LuW~LP�S`S`M*´!QLIf¤^Q¸P�u^P=wI�fkAm�i�q�i*tay��/t�n���n1nK���K��q��puq¤Z_TdW�vc��

� opQLVª¤�PzM�dqI¸P��¥cL_TVts�V<cL_`��c3~LdW_`S`_T§zPBdW_TI�Q¼¬&�t�����*®«P�QLR-��I�Q9dqUWI�S�¨!~aVz~L_`Qa�/RaVzS`PfMDK!M�¨9~L_i�W´DRLUvP�_`QL_`QL�<I�{
¨!~aVz~aVzu _`utX�dqIms>PBUWMkdWcLV^dWPBUW��Vtd�½ZH�Y:UvPBdqV�RaM!Q�P�l*_`�tP�S`STM���xp~aUv_`Qa��dWcaV^uqdqVzP�RaM*uWdWPBdqV�X!dWcLV^dWPBUW��Vtd�½ZH�Y
UvPBdqV�_`u^�t�����7¤^cL_iSTVb_Td�_`u STIf¤JVtU�RL~aUv_`QL��dWcLV^dqUvP�QLuv_TVzQ6d uqdWPBdqV�����_T��caVtU�I\s�VtUvSTI�P�RLuJUWVzuv~LSTd�_`Q<Vts�VzQ�STI\¤ VtU
dWPBUW��VtdZUvPBdqVzum¬�dWcLVtUWVtK9M/RaUvP�_iQL_`Qa�ªdWcaV�¨!~aVz~aVzu°{P�uqdqVtUè®¥���·Q%I�dWcLVtUb¤ I�U¥RLut�
n PBUW��VtdbUvPBdqVh�@{&¬¨!~aVz~aVmSTVzQa��dWc=®��¼{~LQL��dW_`I�Q¶¬�t~aUWUWVzQ9d°UvPBdqV�X=Si_`Qa´*UvPBdqV�X=�Z� Y�®
����Y_`u�dWcaVJdqI�dWP�S�UvPBdqV�I�{�cL_T��caVtU�yLUv_`I�Uv_Td�M¦�tS`P�uvuqVzu8S`_T´�V�NpH�Y©¬�s>PBU¥_`PBK�STV K�_Td�U¥PBdqV\®�P�Q�Rk|°HJY©¬��I�Q�uqdWP�Q6d
K�_`d�U¥PBdqV\®¥� n cLV �&{&¬¨!~aVz~aV<S`VzQa��dWc=®¢¡¸cLP�u«dqI�KhV*P¸RaVz��UWVzP�uv_`Qa�%{~LQL��dW_TI�Q-I�{�dWcaV*¨!~aVz~aV�STVzQa��dWc�� n caV
uq¤Z_TdW�vc3uW�vcLVzlkVª~�uqVzu^dWcLVªPBKhIfs�VF¨!~aVz~aVF��I�Q6dqUWI�S�{~LQL��dW_TI�Q�dqIOP�RB[q~LuWd^dWcaVFP�S`STI��tPBdqVzR�U¥PBdqVFRLVty±VzQ�RL_`Qa�
I�Q%dWcLV«�t~aUWUWVzQ9d^uq¤^_`dW�vc%¨!~aVz~aV«uW_T§tV��

� n cLV�uq¤^_TdW�¥c�l*VzP�uW~aUWVzu�dWcaVDS`I�P�R�Xb¨9~LVz~aVDSTVzQL��dWc¹P�QLR���_Ts�Vzu�V��!y�Si_`�t_Td*{�VtVzRaK�P��v´ I�{¦dWPBUW��Vtd/UvPBdqV�PBd£ ��VzR�_iQ6dqVtUWsBP�S`ut� n cL_`uZ_`Q9dqVtUWs>P�S�_`u��tP�S`STVzRDdWcaV8�qPfs�VtUvPB��_`Qa�¸_`Q9dqVtUWsBP�S0¡�� n caVmlkVzP�uv~aUWVzlkVzQ9dWupPBUWVmRaI�QLV
~Luv_`Qa�¦dWcaV(�4y{¤Ô��VzS`Siu�P�QLRkdWcLV^{�VtVzRaK�P��W´�_`u}��_Ts�VzQO~LuW_`QL�¦dWcaV(¥�y{¤Ô��VzS`S`ut��º-VpP�uWuW~LlkV^dWcLPBd�I�QLS`MªI�QLV
{�VtVzRaK�P��v´m_`u���_Ts�VzQF_`QmVzP��vc*Pfs�VtUvPB��_`Qa�«_`Q9dqVtUWsBP�S6dqIpdWcaV°uqI�~LUv��Vzut� n cL_`u�Pzs�I�_`R�u�~�QLQaVz��VzuWuWPBUvM���I�Q§¦=_`��dW_iQa�
{�VtVzRaK�P��v´!u^dqI*dWcaV«uqI�~aU¥��Vzut�

n caVxw�yDz6|[}¨~¼P�ST��I�U¥_TdWcLl ~LuqVzR�_`Q/dWcL_`u°uqdW~�RaM £ dWu°dWcaV«PBKhIfs�VªlkI!RLVzS4�

© ª@Ïh��Ïh� Ð}ÍZÊ�ËhÌ�Íl�8«fÏkÊFÐ�ËhÑvÍZÊh¬
�·Q3dWcL_`u�uqVz��dW_TI�Q3dWcaVFUWVzSiPBdW_TI�QLuWcL_`y�KhVtd�¤JVtVzQ3dWcaVk¨9~aVz~LVªSTVzQL��dWc3P�Q�RD¨!~aVz~aVF��I�Q6dqUvI�S8{�~LQ���dW_TI�QD_iu^yLUvVzuqVzQ6dqVzR
{¯I�UZdWcaV�PBKhIfs�VFuq¤^_TdW�¥c¸lkI�RaVzS4� n caVzQ%sBPBUv_TI�~Lu^¨9~aVz~LV���I�Q6dqUvI�S�{~LQL��dW_TI�Q�u�dqI�P��vc�_TVts�V�dWcaVªRaVzuW_TUvVzR/��I�P�S`uZPBUvV
yLUWVzuqVzQ9dqVzR��

�



n caV¦{�I�S`STIf¤Z_`Qa�FdqVtUvl*ubPBUvV�~LuqVzR¸_iQ/dWcaV«RL_`uW�t~�uWuW_TI�Q��

Ö Q!~LlmKhVtU°I�{�uqI�~LUv��Vzut�

�® �qPzs�VtUvPB��_`QL�O_`Q9dqVtUWsBP�S0¡�XadWcaV¦yhVtUv_TI�R%PBdb¤^c�_`�vc/{�VtVzRaK�P��v´OdqI<dWcaV�uqI�~aU¥��Vzub_`u°�tP�S`�t~LSiPBdqVzR�PBdbdWcaV«uW¤^_TdW�vc'�
×&¯W¬  ®OU¥PBdqV«I�{�uWI�~aUv��V�°W�
± ×&¯W¬  ®OV��!y=S`_`�t_Td�UvPBdqV«I�{8uqI�~aU¥��V�°��tP�S`�t~LSiPBdqVzR�PBdbdWcaV«uW¤^_TdW�vc'�
T² yLUvI�y�PB��PBdW_TI�Q¸dW_ilkV¦{¯UvI�l dWcaV«uqI�~aU¥��V«dqI<uq¤^_`dW�vc��

�³ {�VtVzRaK�P��v´%RaVzS`PzM%_`u�dw¤^_`��V *² �
´(µm½^sBP�_`S`PBK=STV¦½ZH�Y@�tPBy�P��t_Td�M���jaI�U�uW_`lky�Si_`�t_Td�M<¤ V�P�uvuW~LlkV¦dWcaV«c�_T��caVtUbyLU¥_TI�Uv_TdwM<dqUvP>Ç���uW~L�vc�P�uZ|�H�Y�P�Q�R

NpH�YßPBUWV�QLI�dbyLUWVzuqVzQ9dt���ZVzQL��V�X5´7µ'_`u^uWP�lkV�P�u°dWcLV�S`_`Qa´<UvPBdqV��
¶ ¬  ®/uq¤^_TdW�¥c¸¨!~aVz~aV«STVzQa��dWc»¬_`Q%��VzS`S`u¥®
´*¬  ®/PB����UvVt��PBdqV=iTs6kApet^u��/t�nZuqVtVzQ�PBd^uq¤^_TdW�¥c���´*¬  ®a�¸·º¹¯�» C × ¯ ¬  ®
¼ ¬  ®-¬��I�Q6s�VtU¥uW_TI�Q¸{~LQL��dW_`I�Q=®JQ9~�l�KhVtU°I�{}��VzS`S`u°dqU¥P�QLuWl*_TdqdqVzR�_`Q/dW_`lkV  PBd^S`_iQa´<UvPBdqV�� ¼ ¬  ®I� ¬*´7µ��  ®�½\�6�>�

_T{;´7µ'_`u°��_Ts�VzQ�_`Q Æ K�y�ut�
Ò^I�dqV��I¾F¬�d¥®°RaVzQaI�dqVzubdWc�PBd{¿ _iu°Pk{�~�QL��dW_TI�Q/I�{�dW_`lkV��

À4Á�Â ���������ÄÃ^����?'��5 ������
!�������

jaI�U}dWcaV°uW_`lky=S`_ £ �tPBdW_TI�Q«I�{�dWcaV�P�QLP�STM�uW_`utXB¤JV°P�uWuW~LlkVJdWcLPBd8dWcaV�yLUWI�y=PB��PBdW_TI�QFRaVzS`PzM T² {¯UvI�l@uWI�~aUv��V�dqI¦uq¤^_TdW�¥c
uq¤^_TdW�¥c%_`u�uWP�lkV¦{�I�UbP�S`S�uqI�~aUv��Vzuz��x�~LV¦dqIkyLUWI�y�PB��PBdW_TI�Q%RLVzS`PzM T² XadWcaVpUvPBdqV«uWVtVzQ¸PBd°dWcaV¦uq¤^_TdW�¥c%PBd°dW_`lkV  _iu
dWcaV«uWP�lkV«P�ubuWI�~aUv��VpUvPBdqV«PBdbdW_`l*V  Ù  ² � n caV¦uqI�~LUv��Vzu°P�R>[W~Luqd�dWcaVz_TU°UvPBdqVzubdqIkdWcaV¦V��!y=S`_`�t_Td UvPBdqV�_`QLR�_`�tPBdqVzR
_`Q¸dWcaVFH�Y Æ ��VzSiS`ut�^xp~aVªdqI�y�UWI�y�PB��PBdW_TI�Q�RaVzS`PfM%yLUWI�y�PB��PBdW_`I�QDRaVzSiPzM *² dWcaVªuqI�~aUv��VzupP�R>[W~LuqdZdWcaVz_TUZUvPBdqVkPBd
dW_`lkV  dqI*dWcaV¦V���y�S`_`�t_`dJU¥PBdqV«��VzQaVtUvPBdqVzRDPBd^dW_`lkV  Ù *² �
�·Q�I�QaV*Pfs�VtUvPB��_`Qa�D_`Q6dqVtUvs>P�S ¶ ¬  ®�_`u¦RaU¥P�_`QaVzRDK9MÅ´7µ;� ¼ ¬ �® ®���VzSiS`ut� n caVk¨9~aVz~LVªK=~L_`S`RLuZ~ay¶PBd�iTs6kApet{u��/t�n��
n caVzQ�X ¶ ¬  ®��tP�Q¸K±V¦V���yLUWVzuvuqVzR¸P�ub{�I�S`STI\¤^up�

¶ ¬  ®I� ¶ ¬  Ù �® ®XÆÓ¬ ¹Ç ¯�» C
×&¯q¬  Ù T² ®�Ùº´(µ�® ¼ ¬ �® ®

¶ ¬  ®�� ¶ ¬  Ù  ® ®XÆÓ¬ ¹Ç ¯0» C ±
× ¯ ¬  Ù �³ ®�ÙÈ´7µ¯® ¼ ¬  ® ®

¶ ¬  ®I� ¶ ¬  Ù  ® ®XÆÓ¬*´*¬  ®8ÙÈ´7µ¯® ¼ ¬  ® ®
n caVDuW¤^_TdW�vc�uW�vcLVzlkV�dqUv_`Vzu*dqIP�R>[q~�uqd*dWcaV3_`Qay�~adFUvPBdqVÅ´*¬  ®FdqI»l<PBdW�vc:dWcaV¸I�~adqy=~ad<UvPBdqV3RaVtyhVzQLRL_`QL�3I�Q
�t~aUWUWVzQ9dZ¨!~aVz~aVªuW_T§tV�Xh_4��V��TXA´*¬  ®��ÊÉ}¬ ¶ ¬  ®q®{��½Zs>P�_`SiPBK�STV¦½ZH�Y |�PBy�P��t_TdwM=�^º-VªP�uWuv~LlkVmQLI�cL_T��cLVtU^yLUv_`I�Uv_Td�M
dqUvP>Ç��BX�uqI=´*¬  ®I�¸É}¬ ¶ ¬  ®q®��Ë´7µ4���ZVzQL��V�X

�



¶ ¬  ®a� ¶ ¬  Ù  ® ®[Æ©¬�É}¬ ¶ ¬  Ù  ® ®q®�Ù¹�f®¢´7µ ¼ ¬  ® ®
P�QLR:¬�É}¬ ¶ ¬  Ù �® ®q®�Ù©�f®¢´(µ�_`umdWcaV�UvPBdqVOPBdª¤^cL_i�vc»dWcaV�¨!~aVz~aVO�vcLP�Qa��VzuF_`Q»I�QaVOPzs�VtUvPB��_`QL��_iQ6dqVtUWsBP�S4� n caV
{�~LQ���dW_TI�QÌÉ}¬ ¶ ®k_`ukdWcaV�¨!~aVz~aV¸��I�Q9dqUWI�SZ{�~�QL��dW_TI�Q�� n cLV�¨9~LVz~aV¸STVzQa��dWc�_`QL��UWVzP�uqVzu<_T{7É}¬ ¶ ®ÎÍ �BX�UWVzl*P�_`Q�u
��I�QLuqdWP�Q9d�_T{�É}¬ ¶ ®D� �BX�P�QLR-RaVz��UvVzP�uqVzu«_T{^É}¬ ¶ ®ÐÏÕ�B�k�^VzQL��V�X�K9M3~LuW_`QL�OP�Q-PByLy�UWI�yLUv_`PBdqVF{~LQL��dW_TI�QÑÉ}¬ ¶ ®¥X
dWcaV�¨!~aVz~aV«STVzQa��dWc��tP�Q%KhV«��I�Q6dqUWI�SiSTVzR��

À4Á-Ò Ó�Ô4Õ ���w
a�4�/.3�±����}�L��A�Ö���
�×
n caV¦V���y�S`_`�t_Td�UvPBdqVm_`u°�tP�S`�t~LS`PBdqVzRDP�u°{�I�S`STIf¤Zu

± ×&¯W¬  ®��ØÉ}¬ ¶ ¬  Ù �³ ®q®��ÎÙ<¬�×&¯W¬  Ù T² ®�ÚKÛ�_`Qa´OY^PBdqV�ÚW����Yp®
n caV�uqI�~aUv��Vzu%P�R>[W~Luqd�dWcaVz_TU/UvPBdqVzu/×&¯q¬  ®*K=P�uqVzR:I�Q�dWcLVDV���y�S`_`�t_`d<UvPBdqV�{�VtVzRaK�P��W´�{¯UvI�l dWcLV�uW¤^_TdW�vc'� n caV
{¯VtVzRaK=P��W´¶UWVzP��¥caVzuFdWcaVOuq¤^_TdW�¥c»PB{�dqVtUmdW_ilkV  ² ���ZVzQL��V�X}× ¯ ¬  ®�¬uqI�~aUv��V�UvPBdqV\®m�tP�QµKhV�V��!yLUvVzuWuqVzRµ~�uW_`Qa�¸dWcLV
{¯I�S`S`If¤^_`QL�ªVz¨!~LPBdW_TI�Q Ü

× ¯ ¬  ®I� ± × ¯ ¬  Ù  ² ®I�ØÉ}¬ ¶ ¬  Ù �³ ®q®��ÎÙ<¬�× ¯ ¬  Ù»�  ² ®�ÚKÛ�_`Qa´/Y^PBdqV�ÚW�Z� Y�®
g�_`QL��V �³ �Ó� *² XL¤ V¦��Vtd

× ¯ ¬  ®I�ØÉ}¬ ¶ ¬  Ù �³ ®q®��ËÙ<¬�× ¯ ¬  Ù �³ ®�ÚKÛ�_`QL´�Y^PBdqV�ÚW�Z� Yp®
jaI�U�uW_`l*y�S`_`�t_TdwMp¤ VbcLPfs�VbP�uWuW~Ll*VzRmdWcLVtUWV°_`u8QaI¦�Z� Y¼dqUvP>Ç��¦¬ÒZI�dqV^_`QªdWcaV�yLUWVzuqVzQ���VJI�{=K�~aUvuWd�M«NpH�Y uqI�~aUv��Vzu
dWcaVtUWV�l*_`��c6dbQaI�d^K±V¦P�Q9M%uqdqVzP�RaM%uqdWPBdqV�I�{�dWcaV�uWM!uqdqVzlO®¥�Jg!IkdWcaV�PBKhI\s�V«{�~�QL��dW_TI�Q/KhVz��I�lkVzu

×
¯&¬  ®I�ØÉ}¬ ¶ ¬  Ù �³ ®��ÎÙ<¬�×
¯q¬  Ù �³ ®�ÚKÛ�_iQa´�YZPBdqV>®
jaI�U7w^y{z6|[}¨~¼uv�vcaVzlkV�dWcaV�PBKhIfs�V«{~LQL��dW_`I�Q%_`ubP�u°{�I�S`STI\¤^u

×&¯W¬  ®a�ØÉ}¬ ¶ ¬  Ù �³ ®q®��¸ØËÝ�ÞA°"ØÎß�Øµ¬ × ¯ ¬  Ù �³ ®��ËÛ�_iQa´<Y^PBdqV
�·Qay=~ad°Y^PBdqV Ú Û�_`QL´�Y^PBdqV

à ®

¤^caVtUWV�z�s6kApet�y��/t�n¦_iuZdWcLV*½ZH�Y7_`QLy�~ad�UvPBdqV*lkVzP�uW~aUvVzR3PBd¦dWcLV*uq¤^_TdW�¥c�� n cLVªuW�¥caVzlkVkdqUv_`VzupdqI¸l*PBdW�vc-dWcLV
_`Qay�~ad�UvPBdqVpdqIªdWcLV�S`_iQa´mU¥PBdqV�XaK9M*I\s�VtUbP�S`STI��tPBdW_`Qa�mdWcaVZU¥PBdqVzu°_T{hdWcaV¦¨9~aVz~LVZ_`uJuWl*P�S`S"���·{'dWcaVp¨9~LVz~aV�PBUvV�S`PBUv��V�X
_Tdb_`ubRaU¥P�_`QaVzR/¨9~�_`�W´�STM<K!M%~LuW_`QL�/¬&�è�"{q¬"²«®q®�y=PBUWdbI�{�dWcaV�S`_`QL´<�tPBy�P��t_TdwM��
jaI�UkI�dWcaVtUkuW�vcLVzlkVzuªdWcaV�{�I�S`STI\¤^_`Qa�DlkI!R�_ £ �tPBdW_TI�Q»�tP�QK±VORaI�QaV�dqI�_iQL��I�UWyhI�UvPBdqV�¨!~aVz~aVO��I�Q6dqUvI�S�{�~LQ���dW_TI�Q
¤^_TdWcFdWcLPBd�uv�vcaVzlkV��IÛ�Vtd ± ×>á ¬  ®�KhV°V��!y�Si_`�t_Td8UvPBdqV^�tP�S`�t~�S`PBdqVzRkK!MªP�Q�P�ST��I�Uv_TdWcLlãâm� n caVzQkP�RLR*dWcaVb{�I�S`STIf¤Z_`Qa�
P�u^S`P�uqdbuWdqVtyD_`Q/dWcaV«P�S`��I�Uv_TdWcLlÛ½m�

± × á ¬  ®I�:ØËÝ�Þ5°"ØÎß=Øµ¬�É}¬ ¶ ¬  Ù �³ ®q®�� ± × á ¬  Ù �³ ®�ÚKä ¼ ´�®
¤^caVtUWVk�J|°Y7_`u�dWcaVkyhVzPB´D��VzS`S�UvPBdqV��F�·d¦�tP�Q-KhVFuvcaIf¤^Q3dWcLPBd«_`{�dWcaVkP�ST��I�Uv_`dWcLlåâ ��I�Q9s�VtUW��Vzu«dqI¸l<P>�9��l*_iQ
UvPBdqVzutXLdWcaVzQ¸dWcaV«lkI�RL_ £ VzR/P�ST��I�Uv_`dWcLl P�S`uqIk��I�Q9s�VtUW��Vzu^dqI<dWcaV«l*P>�!��l*_`Q/UvPBdqV���j�~aUWdWcaVtUzXadWcLV«¨9~aVz~LV«��I�Q6dqUWI�S
{�~LQ���dW_TI�Q�É}¬ ¶ ®}�tP�Q*KhV^�vcLI�uqVzQ�uWI«dWcLPBd�dWcLV^¨9~LVz~aV^STVzQa��dWcD¬P�QLR<caVzQ���V^RaVzS`PfMa®�_`u���I�QLuqdWP�Q9d _iQ*uqdqVzP�RaM*uqdWPBdqV��

�
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n caV«RaVzuW_`��Q%��I�QLuW_`RaVtU¥PBdW_TI�QLu°{�I�UbdWcaV«¨!~aVz~aV«��I�Q9dqUWI�S'{~LQL��dW_`I�QLu°PBUWV�P�u^{¯I�S`S`If¤^ut�

� �·{ ¨!~aVz~aVkSTVzQa��dWc-_iups�VtUWM3uvl*P�S`S8_Td«uWcaI�~�S`R�KhVk_`QL��UvVzP�uqVzR�X�uqI%dWc�PBd¦dWcaV*uW�vcLVzlkV*�tP�Q¶l*P�_`Q9dWP�_`Q-uqI�l*V
uWl<P�S`S�¨!~aVz~aVF¤^c�_`�vc3�tP�Q¶~LuqVzR3¤^cLVzQDdWcLVFSi_`Qa´¸_`up~LQLRLVtU�~adW_iS`_T§tVzR�� n c�_`uZ_ilky�S`_TVzu^dWcLPBd�É}¬ ¶ ®ZuWcaI�~�S`R
KhVp��UWVzPBdqVtU�dWcLP�Q%I�QaV«{�I�U^uWl<P�S`S�¨9~LVz~aV«STVzQa��dWcLuz�

� �&Q*dWcaVpuqdqVzP�RaM*uWdWPBdqV�Xa¤ VpRaVzuW_TUvVbdWcLPBdJdWcaVZ¨!~aVz~aV�STVzQa��dWc�K±V���I�QLuqdWP�Q9dJP�Q�R<dWcaVZdWPBUW��Vtd�UvPBdqV�dqImKhV^dWcLV
l*P>�!��l*_`Q/{P�_TUvQLVzuWu�UvPBdqV�� n cLV¦{�~LQ���dW_TI�Q ¶ ¬  ®�uWPBdW_`u £ Vzu°dWcL_`u���I�P�S�_T{;É}¬ ¶ ®I�@�«_`Q/dWcLV�uqdqVzP�RaM%uqdWPBdqV��

� �·{�dWcaVk¨!~aVz~aVk_`u¦S`PBUv��VkdWcaVzQ�y�PBUWdpI�{JdWcaVkS`_`Qa´��tPBy=P��t_Td�M-_`up~LuqVzR�dqI¸RLUvP�_`Q3dWcaVk¨9~LVz~aV��ª�ZVzQL��V�É}¬ ¶ ®
uWcLI�~LS`R:KhV�S`VzuWu/dWcLP�QÓI�QaV�� �·d¸_`u%RaVzuv_TUvPBK�STV�QaI�d%dqI¹~�uqV¶P�S`SpdWcaV¶�tPBy�P��t_`d�M	dqI¹RaUvP�_iQ�dWcLV¶¨9~aVz~LV��
n cLVtUWVt{¯I�UvV�XadWcaVtUWV�_`u°P<l*_`QL_`lª~Ll dWcaUWVzuWcLI�S`R�X�dWcaV�¨!~aVz~aV«RaU¥P�_`Q%S`_`l*_`d {P���dqI�Uª¬"²px7Û�j}®¥X={¯I�U(É}¬ ¶ ®¥�

� n cLV�É}¬ ¶ ®�{~LQL��dW_TI�QµcLP�u«dqIDK±V���I�Q6dW_`Q!~aI�~Luz�Oxp_`uW��I�Q9dW_`Q!~L_TdW_TVzu�_`lky�STM3uW~LRLRLVzQ-�vcLP�Qa��Vzuª¤^c�_`�vc-��_`s�V
Uv_iuqVpdqI*I�uW�t_`S`SiPBdW_TI�QLut�

n caV«¨!~aVz~aV«��I�Q9dqUWI�S'{~LQL��dW_TI�Q/¤Z_TdWc%PBKhIfs�V�y�UWI�yhVtUWdW_TVzu�¤^_`SiS�KhV¦I�{8dWcaV¦{�I�Uvl

É}¬ ¶ ®a�
æçççè çççé

Í�� �¨ê ¶ ê ¶�ë� � ¶�ë Ï ¶ ê ¶ CÏ�� ¶ C Ï ¶ ê ¶ E�ß²px7Û�j ¶ E Ï ¶ Ïíì
¤^caVtUWV ¶�ë Ï ¶ C Ï ¶ E Ïîì
n caV¦{�I�S`STIf¤Z_`Qa�F{�~�QL��dW_TI�QLu°PBUWV�y±I�uvuW_TK�STVp�tP�QLRL_iRLPBdqVzut�
ï±  Àñðîò�ó;ô £� õ Ãöô
n caV¦uqdqVty¸{~LQL��dW_TI�Q/cLP�u^lm~LS`dW_Ty�STVZdWcaUWVzuWcaI�SiRLu¦¬"g!VtV £ ��~aUWVk��¬�K±®q®¥� n cL_`u�_`u�dWcaV«uv_`lky�STVzuWd�I�QaV¦dqI<_ilky�STVzlkVzQ9d
_`Q%cLPBUvRa¤�PBUWV<¬STI!I�´�~ay¸dWPBK�STV\®¥�

É}¬ ¶ ®a�
æçççè çççé

�¸÷
ø �¨ê ¶ ê ¶ ë� � ¶�ë Ï ¶ ê ¶ C�¸÷
ù ¶ C Ï ¶ ê ¶ E�ß²px7Û�j ¶ E Ï ¶ Ïíì
¤^caVtUWV=÷ ø ÍÛ��P�QLR»²px7Û�j Ïú÷>ù�ÏÛ�*PBUWVOuqdqVtyµy�PBU¥P�lkVtdqVtUvut�O�·Q¶��VzQaVtUvP�S�_`d��tP�QµcLPfs�V à uWdqVty�ut�O�·Q-dWcLV
PBK±I\s�Vm�tP�uqV à �:�a�
û õ ô�À ¢L¡ ò�ó;ô £� >õ ÃAô
n caV¦{~LQL��dW_TI�QËÉ}¬ ¶ ®JcLP�u^S`_iQaVzPBU�UWVzS`PBdW_TI�QLuvcL_Ty/¤^_TdWc%¨!~aVz~aV«STVzQL��dWc��^¬"g!VtV £ ��~LUWV*��¬�K±®q®

É}¬ ¶ ®a�
æççççè ççççé

� ��Ù¶ØËù�ü$ý;þAýXÿ��ýXÿ ��ê ¶ ê ¶Ðë
� � ¶Ðë Ï ¶ ê ¶ C� ��Ù¶ØËø ü�ý;þAý à �ý à ¶ C Ï ¶ ê ¶ E�ß²px7Û�j ¶ E Ï ¶ Ïîì

¤^caVtUWVZØËù�P�QLR�Ø ø PBUWVpuWSTI�yhVbI�{�dWcLV�S`_iQaVzPBU�yhI�UWdW_TI�QLuz� n c�_`u}{~LQL��dW_TI�Q��tP�Q�KhV^_ilky�STVzlkVzQ9dqVzR<_iQ<P�Q�V�Ç��t_TVzQ9d
l*P�QLQaVtUzXa~Luv_`Qa�muvcL_T{�d�I�yhVtUvPBdW_TI�QLuzX�_`{�Ø ø P�QLROØËù PBUWVpI�{�dWcaVp{¯I�Uvl �
½B���ªP�QLROdWcaV¦¨9~LVz~aV�S`VzQa��dWc/_`u���I�~LQ6dqVzR
_`Q/dqVtUvl*u^I�{ ¶�ë �

�



� â���î�á=þ3ø>ä·äqå>�>â¥ù�\^ù·æèçtö4÷"æèï6ïíætæèý
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� ����ó�ô\ä&ô>ä}õ±æèçtö4÷"æèï9ø>ô>ç\ù·ö"ëíæèç\ã
j�_`��~aUWV*�B��jaVtVzRLK�P��W´D|JI�Q9dqUWI�S'P�Q�RD²p~aVz~aVm|�I�Q6dqUWI�S�jL~LQL��dW_TI�Q�u

�¸Á[ð�À ¡\� Ã
	 õ�£ ò�ó;ô £� >õ ÃAô
n caV¦{~LQL��dW_TI�QËÉ}¬ ¶ ®J_`ubP*c9M9yhVtUWKhI�S`_i�b{~LQL��dW_TI�Q/I�{8dWcaV«¨!~aVz~aV�S`VzQa��dWc��^¬"g!VtV £ ��~aUWVk��¬�K±®q®

É}¬ ¶ ®a�
æççççè ççççé

� �� ý ÿü � � þ C �-ý��Xý ÿ �hê ¶ ê ¶Ðë
� � ¶ ë Ï ¶ ê ¶ C� ��� ý àü � � þ C � ý��Xý à ¶ C Ï ¶ ê ¶ E�ß²px7Û�j ¶ E Ï ¶ Ïîì

¤^caVtUWV�� ø P�QLR���ù'PBUWVJdWcaV y�PBUvP�lkVtdqVtUvu�¤^c�_`�vc«��I�Q9dqUWI�S!dWcaVJRaVt��UWVtVJI�{L�t~aUWsBPBdW~aUWV�I�{�dWcaV c9M9yhVtUWKhI�S`_i��{~LQL��dW_`I�Q��
n cL_`u�{�~LQ���dW_TI�Q*dWPB´�Vzu°lkI�UvVZdW_`l*V^dqIF�tP�S`�t~LS`PBdqV�XauW_`Q���VZ_TdJcLP�u PªRL_Ts�_`uW_`I�QFI�y±VtU¥PBdW_TI�Q��}jaI�UbPªcL_T��c*sBP�S`~aVZI�{�� ø
dWcaVbc6M!yhVtUWKhI�S`_`�}{~LQL��dW_`I�QmKhVz��I�lkVzu�uW_`l*_`SiPBU�dqI¦dWcaV°uqdqVtyk{~LQL��dW_`I�Q���jLI�U�P�Q�� ø sBP�S`~aV°QaVzPBUb�BX6dWcaVbc6M!yhVtUWKhI�S`_`�
{�~LQ���dW_TI�Q%PByLyLUWI�P��¥caVzubdWcLV�S`_`QaVzPBU°{~LQL��dW_`I�Q��
�&ô��=À ¡\� À��¸Á[ð�À ¡>� Ã
	 õ�£ ò¢ó�ô £� >õ Ãöô
n caV^{�UvP���dW_TI�Q É}¬ ¶ ®8_iu�P�QO_`Q6s�VtU¥uqV^c9M9yhVtUWKhI�S`_`�J{~LQL��dW_TI�Q<I�{�dWcaV^¨!~aVz~aV�STVzQa��dWc*{�I�U�I\s�VtUvSTI�P�R/��I�QLRL_`dW_TI�QLu^¬uqVtV
j�_`��~aUWV*��¬�K±®q®¥� �·Q%dWcLV«~LQLRaVtUvS`I�P�R/UWVt��_TI�Q�XLP�Q¸c9M!y±VtUvK±I�Si_`�^{~LQL��dW_`I�Q%_`u°~LuqVzR��

É}¬ ¶ ®a�
æççççè ççççé

� �� ý ÿü � � þ C � ý��Xý ÿ ��ê ¶ ê ¶Ðë
� � ¶Ðë Ï ¶ ê ¶ C� � � ý àü � � � C � ý à þAý ¶ C Ï ¶ ê ¶ E�ß²px7Û�j ¶ E Ï ¶ Ïîì

¤^caVtUWV�� ø P�QLR���ù�PBUvVZdWcaVZy�PBUvP�lkVtdqVtU¥u�¤^c�_`�vc���I�Q6dqUWI�S±dWcaV�RaVt��UWVtV�I�{'�t~aUWsBPBdW~aUWVZI�{�dWcaVZ_`Q9s�VtUvuqV�c6M!yhVtUWKhI�S`_`�
P�QLR¸c9M9yhVtUWKhI�S`_`�Z{~LQL��dW_TI�QLuz� n cL_`u�{~LQL��dW_TI�Q%_`u°��I�Q9dW_`Q!~aI�~LubP�Q�R¸uWlkI!I�dWc¸PBdbKhI�dWc ¶ ë P�QLR ¶ C �
n caVZ�t~LUWs�VZ~LuWVzR<_`Q<dWcaVZ��I�Q9dqUWI�S±{�~�QL��dW_TI�Q*_`Q�~LQLRaVtU¥STI�P�RkUWVt��_TI�QO_`u �tP�S`STVzR*dWcLV=�qP>���t~aUWs�V&¡FP�QLR�dWcaVZI�QaVZ~LuWVzR
_`Q<I\s�VtU^STI�P�RaVzROUWVt��_`I�Q�_`u��tP�S`S`VzR<dWcaVÎ�&Ka���t~LUWs�V&¡�� n caVZy�PBUvP�lkVtdqVtU¥u°~LuqVzRO_`Q<dWcLVpP>���t~LUWs�V�÷
ø/ÚqØËø�Ú���ø�Ú ��ø¦PBUvV
�tP�S`STVzR ��!0k§�/u��6j�n&t�nfu�g¥�Ñ÷
ù�ÚqØËù�Ú���ùfÚ �5ù�PBUWVO�tP�S`STVzRµdWcaV ��! k§�6u��6j�n�t�n�u1gè�DÒZI�dqV�dWc�PBdtX8uv_`QL��V<P�S`S�dWcaV<{~LQL��dW_`I�QLu
PBUWVm��I�Q9dW_`Q!~aI�~LutX�PBd ¶ E ¤JV�cLPfs�VmdWcaV�Vz¨9~LPBdW_`I�Q8É}¬ ¶ E ®I� ¶�"$# Ùk�bg!IaX ¶ E �tP�Q�KhV¦V���yLUWVzuWuWVzR¸_`Q%dqVtUvl<ubI�{¶�"$# Ù7P�QLRº��!0ke�6u��/j¨n&t�nfub{�I�U^S`_iQaVzPBUzXac6M!yhVtUWKhI�S`_`��P�QLR¸_`Q9s�VtUvuqV«c9M!y±VtUvK±I�Si_`�^{~LQL��dW_`I�QLut�
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' � �8Ë±Ì'ÑvÐa¬
n I<��I�l*y�PBUWV«dWcaV�y±VtUv{¯I�Uvl<P�QL��VpI�{�dWcLV«¨9~aVz~LV���I�Q6dqUvI�S�{�~�QL��dW_TI�Q/dWcaV«{�I�S`STI\¤^_`Qa�klkVtdqU¥_`�tubPBUWV��¥caI�uqVzQ��

( ÃAô��±À ¡*) À§ô £ À,+ õ.- À Å n caVpdW_`lkVpdWcaV¦uW�¥caVzlkV¦dWPB´�VzubdqI*��I�Q9s�VtUW��V«dqI*uWdqVzP�RaM�uqdWPBdqV�� n I £ QLR<dWcLV«��I�Q6s�VtUq�
��VzQL��V�dW_`lkV�X�dWcaV*sBPBUv_`P�QL��V�P�QLRµuqdWP�Q�RLPBUvR¶RaVts�_`PBdW_TI�QµI�{°RaVzuW_TUWVzR¶s>PBUv_iPBK�STV*PBUWV<�tP�Si�t~LS`PBdqVzR»K±Vtdw¤ VtVzQ
¬T°��  � Xi¬T°/Æµ�f®X�  � ®}{¯I�U^°4�	�§Úz�6Ú�/�/�/�X6¤ZcaVtUWV  � ¬�� �t���ªl*u¥®}_`u�P«uvl*P�S`SadW_`l*VZ_`Q9dqVtUWsBP�S¯®¥�8�·QL_`dW_`P�S`STM«dWcLV
uqdWP�Q�RLPBUvRORaVts!_iPBdW_TI�Q�_iu S`PBUv��VpR�~aV^dqIFI�uW�t_`SiS`PBdW_TI�QLut� n caVp��I�Q9s�VtUW��VzQL��V¦dW_`lkVp_`u^°��  � PB{�dqVtU�¤^cL_`�¥c<dWcLVsBPBUv_`P�QL��V¦_`u�uWl<P�S`S4�8½ZS`uWIªdWcLV���U¥PBy�cLu�I�{J¬l*VzP�QAÆpuqdWP�QLR�PBUvR/RaVts!_iPBdW_TI�Q=®�s>P�Si~aVZI�{�dWcaVpsBPBUv_`PBK�STV�s�VtUvuW~�u
dW_`l*V«PBUWV¦y�STI�dqdqVzR�� jaUWI�lÛdWcLV¦��UvPBy�c%dWcaVm��I�Q6s�VtUW��VzQ���VmdW_`l*V«�tP�Q%KhV«�tP�S`�t~LS`PBdqVzR��

ï± f¢ ô Ä�¢L¡>Ä10 À2� õ�¢a >õ ÃAô Å n caV¦uqdWP�QLR�PBUvR/RaVts!_iPBdW_TI�Q/I�{�sBPBUv_TI�~�uJ¨!~LP�Q9dW_TdW_TVzu°S`_`´�Vp½^|°Y^utXL¨!~aVz~aV¦STVzQa��dWc%P�Q�R
~adW_iS`_T§zPBdW_TI�Q«_iu��tP�S`�t~�S`PBdqVzR����·QmI�UvRaVtU�dqI¦uqVty�PBUvPBdqV�dWcaVJI�uW�t_`S`SiPBdW_TI�QLu'KhVt{�I�UWV uWdqVzP�RaM�uqdWPBdqV�{�UWI�l�PvhVz��dW_`Qa�
dWcaV«l*VzP�uW~aUWVzlkVzQ9dtXLdWcaV�s>PBUv_iP�QL��V«_`u°lkVzP�uW~LUWVzR%KhI�dWc%KhVt{¯I�UvV«P�QLR¸PB{�dqVtUZuqdqVzP�RaM/uqdWPBdqVª_`ubP��vc�_TVts�VzR��

N�_`uv~LP�S6_`Q�uqyhVz��dW_TI�Q¦I�{adWcaV ��UvPBy�cLu�P�S`uqI^��_`s�Vzu�P^��I9I�Rª_`RaVzPbPBKhI�~ad�dWcaV ��I�Q9s�VtUW��VzQL��V°dW_`l*V�P�QLRmdWcaV�sBPBUv_`PBdW_TI�Q�ut�

3 4ÚÊ�5{�76¦ËhÑvÐ85{�:9<;>=���5bÊ�5JËhÑWÍ�Ê

�·QdWcL_iukuqVz��dW_TI�Q¼¤JV�P�QLP�STM!§tV%dWcaV%KhVzcLPfs!_TI�UkI�{�dWcaV%yLUvI�y±I�uWVzR¼¨9~aVz~LV/��I�Q9dqUWI�S°{~LQL��dW_`I�QLut�³º-V�P�uWuW~Ll*V¸P
uW_`lky�S`VO��I�Q £ ��~aUvPBdW_TI�Q _iQ»I�~LU<P�QLP�STM�uW_`ut�Ö1_`Q £ QL_`dqV�½�HJY uqI�~aU¥��Vzu�¬P�ST¤�PzM�u*cLPzs�_`Qa�¶R�PBdWP-dqI¶uqVzQLR=®ªPBUvV
uqVzQLRL_`QL��RLPBdWP�dqI%Ö ½ZH�Y RaVzuWdW_`QLPBdW_TI�QLuF¬"g!VtV £ ��~aUvVª��®¥� n caVªyhVtUW{¯I�U¥l*P�QL��VmuWdW~LRaM¸~LQLRLVtU�lkI�UvVªuqdqUvVzuWuq{~LS
��I�QLRL_TdW_TI�Q�uJ_iuJRLI�QaV¦K9MOPkuW_`lª~LS`PBdW_TI�QO~LuW_iQa�mdWcLV«epVzQaVtUv_`�pjLP�_TU¥QaVzuWu°��I�Q £ ��~LUvPBdW_TI�QO� �/Üí�\Þ�_`QOdWcaV¦uqVz��dW_TI�Q3�9�
n caV«�vc�P�Qa��Vm_`Q%¨!~aVz~aV«S`VzQa��dWc¸_`Q%PkPfs�VtUvPB��_`Qa�O_`Q6dqVtUvs>P�S  ® _iu���_Ts�VzQ¸K!M=�

? ¶ � ¬�É}¬ ¶ ¬  Ù �³ ®q®�Ù¹�f®�� ´(µ�� ¼ ¬ �® ®
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� z�s�i*t*i��6m5�1nA@§��B
i�r6u�C��·QmdWcaVJK±Vt��_iQLQL_`Qa�aXfdWcaVJ¨!~aVz~aVJSTVzQa��dWcLu���UWI\¤RLVty±VzQ�RL_`Qa�°I�QmdWcaV�_`QL_TdW_`P�S��q|�YÓ¬_`Q�_TdW_`P�S
��VzS`S6UvPBdqV\®¥� g!IZdWcaVJl<P>��_`lª~Ll�¨9~aVz~LV RaVtyhVzQLRLu�I�Q�dWcLV �W|�YP�QLRmUWI�~LQLR�dqUv_Ty�dW_ilkV P�QLRª_`u�_`QLRaVtyhVzQLRaVzQ9d
I�{°dWcaV/¨!~aVz~aV���I�Q9dqUWI�SJ{~LQL��dW_TI�Q»~LuqVzR�� n caV<{�VtVzRaK�P��v´»_`Qa{�I�Uvl*PBdW_`I�Q-UWVzP��vcLVzuFdWcaVOuWI�~aUv��VzuªP�QLRµdWcLV
uqI�~LUv��VzubP�R>[W~Luqd°dWcaVz_`U°UvPBdqVzu^P��t��I�UvR�_`Qa��STM��

�ED sA��n�uËpet*i-m iGF>nK�HC n caVDuq¤^_TdW�¥c�_`Q�_TdW_`P�S`STM»VzuqdW_`l*PBdqVzu�dWcLPBdOdWcaVDSi_`Qa´_`u�~�QLRaVtU<~adW_iS`_T§tVzR�� n caV3¨9~LVz~aV
��I�Q9dqUWI�S�{�~�QL��dW_TI�Q¹R�~aUv_`Qa�¶~�QLRaVtU�~LdW_`S`_T§zPBdW_TI�Q�_`u=É}¬ ¶ ® Í �D{¯I�U ¶ Ï ¶Ðë � g�IaXbdWcaV�uq¤^_TdW�¥c¹��_Ts�Vzu
{�VtVzRaK�P��v´�dqI/dWcaVFuqI�~aUv��Vzu�dqI%_`QL��UWVzP�uWVmdWcaVz_`UZUvPBdqVzuz�«x�~LVªdqI/dWcaVF_`QL��UvVzP�uqVzR3UvPBdqVzupdWcaVF¨9~aVz~LVªSTVzQL��dWc
PBdZdWcaVmuq¤Z_TdW�vcaVzu�_`QL��UvVzP�uqV�� n caVmUvPBdqV�I�{�_`Q���UWVzP�uqV�I�{}dWcLVm¨!~aVz~aVmS`VzQa��dWc�_`uZRL_`��dWPBdqVzRDK9M%dWcLV�Ka���t~aUvs�V
I�{�dWcaV�¨!~aVz~aV«��I�Q9dqUWI�S'{~LQL��dW_`I�Q��

�JI B/nfu m�r&����nK�HC¼� _TdWcaVtU%RL~aVDdqIdWcaV-_`QL��UWVzP�uqV�_`Q�dWcaV�uqI�~aUv��V�UvPBdqVzu/I�U%RL~aVDdqIdWcaV-cL_T��c��q|�YZu�P�Q
I\s�VtUvSTI�P�R3��I�QLRL_TdW_TI�Q�I!�t�t~LUvuZP�Q�R�¨!~aVz~aVzu^PBd�dWcaVªuq¤^_TdW�¥c¸��UWI\¤«�b�&QL_TdW_`P�S`S`M<dWcaVm{¯VtVzRaK=P��W´�_`QL{¯I�Uvl<PBdW_TI�Q
_`u�QaI�d�P��t�t~LUvPBdqV/Ü«caVzQL��V3dWcaVD¨!~aVz~aV3l*_T��c9d<��UWI\¤ K±VtM�I�Q�R¹dWcaV ¶ E dWcaUWVzuWcaI�SiR��	�·Q:uW~L�¥c�P³caVzPzs!M
I\s�VtUvSTI�P�RaVzR���I�QLRL_`dW_TI�Q�X�dWcLVª¨!~aVz~aVzu�PBUWVk¨9~�_`�W´�STM%RaUvP�_`QLVzR¸K!M¸~LuW_`Qa��dWcaVO¬&�è�·²¦x(Û�j�®Z{¯UvP���dW_`I�Q�I�{�dWcLV
S`_iQa´<�tPBy�P��t_TdwM����&Q%dWcaV«lkVzP�Q9dW_`lkV�dWcaV¦{¯VtVzRLK�P��W´%��I�Q9dqUWI�S�STI!I�y¸_`u�VzuqdWPBK=S`_`uWcaVzR'X�P�Q�R%dWcaV«uq¤^_`dW�vc%��_Ts�Vzu
UWVzSi_`PBK�STV�{�VtVzRaK�P��W´<dqI�dWcaV�uqI�~aUv��Vzut��jLI�U dWcaV�S`_T��c9dWSTMªIfs�VtUbSTI�P�RaVzR<UWVt��_TI�Q�X!_4��V��TX�¨9~aVz~LV^STVzQa��dWc�_`Q*UvP�QL��V
I�{ ¶ C ê ¶ ê ¶ E X'dWcaV*P>���t~aUvs�V<_`u�dWcaV*¨!~aVz~aV*��I�Q9dqUWI�S}{~LQL��dW_TI�Q�� n caVFsBP�S`~aVFI�{�É}¬ ¶ ®�_`u¦STVzuWupdWc�P�Q
I�QaV«_iQ/dWcL_`u°UWVt��_`I�Q�Xa¤^cL_`�¥c/Vfv±Vz��dW_`s�VzSTM%RaVz��UWVzP�uqVmdWcaV«¨9~LVz~aV«STVzQa��dWc��

�1K t�n1����L=g�t �/t�nMC n caV¦{�VtVzRaK�P��v´¸_`Qa{�I�Uvl*PBdW_TI�Q¸dqUv_TVzu°dqIOl*PBdW�vcDdWcaV�_`QLy�~ad�UvPBdqV�dqI�I�~adqy�~ad°U¥PBdqV���½�ubdWcLV
_`QLy�~adJUvPBdqVmPByLy�UWI�P��vcaVzu^I�~adqy�~adtX�UvPBdqV«dWcaV«I�uv�t_`S`S`PBdW_TI�Q�u°RL_TV«RaI\¤^Q¸P�QLR%dWcLV�QaVtd�¤JI�UW´%UWVzP��¥caVzu�uqdqVzP�RaM
uqdWPBdqV�� �·Q/dWcLV�uqdqVzP�RaM%uqdWPBdqV�X=dWcaV¦UvPBdqVzu^P�Q�R%dWcaV�¨!~aVz~aV«STVzQL��dWcLu�UWVzl*P�_`Q���I�QLuqdWP�Q9dtX=uW_`Q���VÐÉ}¬ ¶ ®a� �

�wdJ_`u�uWcLIf¤^QO_`Q�Ü��>Þ±dWcLPBd P�R�RL_TdW_Ts�V^_iQL��UWVzP�uqV�P�QLR<P�RLR�_TdW_Ts�V^RaVz��UvVzP�uqV�S`VzP�RLu�dqImdWcaVZuWdqVzP�RaM<uqdWPBdqV���jLI�UJP�S`S�{¯I�~LU
¨9~aVz~LVZ��I�Q9dqUWI�S±{�~LQ���dW_TI�QLu^É}¬ ¶ ®^Íß�Z{¯I�U ¶Ðë ê ¶ Ï ¶ C P�QLR=É}¬ ¶ ®�Ïß�^{¯I�U ¶ C ê ¶ Ï ¶ E � n cLVZ�vc�P�Qa��V¦_`Q¨9~aVz~LVbSTVzQa��dWcFRaVtyhVzQLRLu�I�QFdWcaV°sBP�S`~aV�I�{XÉ}¬ ¶ ®�Ù/�B�}�ZVzQL��V�X6dWcLVb�vcLP�Qa��Vb_iQmdWcLVb¨9~aVz~LV�S`VzQa��dWck_`u}P�QkP�RLRL_`dW_Ts�V
_`QL��UWVzP�uqV<{¯I�Uª~LQLRaVtU�~LdW_`S`_T§tVzR�UWVt��_`I�Q¶P�QLRµP�Q»P�RLRL_TdW_`s�V*RaVz��UWVzP�uqVO_`Q-dWcaV*I\s�VtUªS`I�P�RaVzR¶UWVt��_`I�Q�� n cLVtUWVt{¯I�UvV�X
dWcaV¦¨9~aVz~LV�STVzQL��dWcO��I�Q9s�VtUW��Vzu^dqIFPªsBP�S`~aV�KhVtd�¤JVtVzQ ¶Ðë P�QLR ¶ C ��½ZQ/_`Q9dqVtUWVzuqdW_iQa�myhI�_`Q9dJdqIFQLI�dqVp_iu dWc�PBdJdWcLVP�lkI�~LQ9d�I�{�_`QL��UWVzP�uqVZP�QLRkdWcaVbP�lkI�~�Q6d�I�{�RaVz��UvVzP�uqVZ_TdWuWVzST{=_`u�RL_`��dWPBdqVzR*K!MªdWcaV^�t~aUWUvVzQ6d�¨!~aVz~aV^S`VzQa��dWc*P�QLR*_`dWu
RL_`uqdWP�QL��V°{�UWI�l dWcLV^uqdqVzP�RaMFuqdWPBdqVZ¨!~aVz~aVbS`VzQa��dWckUvP�Qa��V�� n cLV°K±Vzc�Pzs�_TI�U}I�{hdWcaVb¨9~LVz~aVbSTVzQa��dWck{�I�U�dWcaVb_iQ6s�VtUvuWV
c6M!yhVtUWKhI�S`_`�°{~LQL��dW_TI�Q�_`uJuWcaIf¤ZQO_iQ £ ��~LUWV��a¬P6®¥� n caV £ ��~aUWVZuvcaIf¤^uJdWcaVp¨!~aVz~aVpSTVzQa��dWc�¬�M6��P>�a_`u¥®�s�VtUvuW~�u dW_ilkV
¬¯�9��P>�a_`u¥®¥� n caVF¨!~aVz~aVmS`VzQa��dWc�RaVz��UWVzP�uqVzupS`_`QLVzPBUvSTM%_`Q¸dWcLVªU¥P�Qa��V ¶ E ê ¶ Ï ì ¬cL_T��cLSTM/I\s�VtUvSTI�P�RaVzR=®Z¤Z_TdWc
uWSTI�yhV ¶�"$# Ù*�OjaI�UF¨!~aVz~aV<STVzQL��dWcµ_`Q-dWcLV<UvP�Qa��V ¶ C ê ¶ Ï ¶ E ¬Si_T��c6dWS`M3I\s�VtUvSTI�P�RaVzR'X8QLVzPBU�dWcaVOuqdqVzP�RaMuqdWPBdqV\®pdWcaV*uvSTI�yhVª_`up��_`s�VzQ-K9MÅÉ}¬ ¶ ®�ÙÓ�B�F�ZVzQL��V�X�dWcaV*¨9~LVz~aVkRaVz��UWVzP�uqVzu«c9M!y±VtUvK±I�Si_`�tP�S`STM¶¬_`Q9s�VtUvuqVkI�{J{&¬"²�®
{�~LQ���dW_TI�Q%I�{}P>���t~aUWs�V\®b¤^_TdWc%UvVzuqyhVz��dbdqI<dW_`l*V����&Q%dWcaVmuWdqVzP�RaM%uqdWPBdqV�X8¬ ¶�ë ê ¶ Ï ¶ C ®�dWcaVm¨9~aVz~LV�STVzQa��dWc¸_iu��I�QLuqdWP�Q9dt���&Q%~LQLRaVtU°~adW_`Si_T§tVzROUvP�Qa��V«��ê ¶ Ï ¶ ë XadWcaV«¨!~aVz~aV«_iQL��UWVzP�uqVzu°_`Q9s�VtUvuqV«c9M!y±VtUvK±I�Si_`�tP�S`STMkuW_`Q���V�dWcLV
uWSTI�yhV«_`u{É}¬ ¶ ®�Ù��«P�QLR É}¬ ¶ ®J_`u°c6M!yhVtUWKhI�S`_`�B�
N4Á�Â 0���� Õ ��� ��
!���"���

�w{ ¶ ¬  Ù �³ ®ÎÏ ¶Ðë dWcaVzQîÉ}¬ ¶ ¬  Ù �³ ® � ÷
ù Í �BX°uqI¶dWcLV�¨9~LVz~aV%��UWIf¤Zu<dW_`SiS {�VtVzRaK�P��v´ _`Qa{�I�Uvl*PBdW_TI�Q¼_iu
y�P�uWuqVzRDdqI/dWcaVmuqI�~LUv��VzupP�uq´!_iQa�<dWcaVzl dqI/RaVz��UWVzP�uqVªdWcaVz_TU�UvPBdqV�� n caVª¨9~aVz~LVm��UWI\¤^u�{¯I�U �³ dW_`l*VmP�QLR3_TdZ�tP�Q
K±V¦V���yLUWVzuvuqVzR¸P�ub{�I�S`STI\¤^ut�

¶ ¬  ®a� ¶ ¬  Ù �³ ®XÆÓ¬�÷
ù8Ù��f®��Ë´7µ ¼ ¬ �³ ®
�



�w{8dWcaVª��I�QLRL_TdW_TI�Q ¶ ë Ï ¶ ¬  ®{Ï ¶ C _`ubuWPBdW_iu £ VzR�P�Q�R¸dWcaVª_`Qay�~ad°U¥PBdqVml*PBdW�¥caVzu�dWcaV�I�~adqy=~adbUvPBdqV�X±dWcaVzQ¸dWcLVuqdqVzP�RaM%uqdWPBdqVm_iu°P��vcL_TVts�VzR'X=P�QLR%dWcLV«¨9~aVz~LV¦UWVzl*P�_`QLu°PBd^dWcL_`ub��I�QLuWdWP�Q6d^S`VzQa��dWc��
�w{ ¶ C Ï ¶ ¬  ®�Ï ¶ E dWcaVzQDdWcaV ¶ ¬  ®^uqdWPBUWdWu�RaVz��UWVzP�uW_iQa�<¤^_`dWc�uWSTI�yhV*Ùª¬&�°Ù ÷ ø ®¥� n cL_`ubRaVz��UvVzP�uqVªP�SiuqI<dWPB´�Vzu
y�S`P���Vp{¯I�U �³ dW_`lkV�XL_T{�dWcaV¦¨9~aVz~LV�VzQ�RLu�~ay/K±Vtdw¤ VtVzQ ¶Ðë P�QLR ¶ C P�QLR/_T{�_iQay�~ad UvPBdqV¦_`u°�tSTI�uqVpdqIkI�~adqy�~LdJU¥PBdqVdWcaVzQ¸PB��P�_`Q�dWcaV«uqdqVzP�RaM%uqdWPBdqVª_`u°P��vcL_`Vts�VzR��
n caVtUWVt{�I�UWV�Xa{�I�UbdWcaV«uqM�uqdqVzl dqI<P��¥cL_TVts�V«dWcLV«uqdqVzP�RaM%uqdWPBdqV�XLdWcaV¦sBP�S`~aV¦I�{8¨!~aVz~aV¦STVzQa��dWc¸PB{�dqVtUbI�QaV¦{�VtVzRaK�P��v´
_`Q6dqVtUvs>P�S�uWcaI�~LSiR KhVD¤Z_TdWcL_`Q¼dWcLVDUvP�QL��V ¶ ë P�QLR ¶ C � n cL_iu*UWVz¨!~L_TUWVzl*VzQ6dO_`u�uvPBdW_`u £ VzR	_T{pdWcaV-��I�QLRL_`dW_TI�Q¶ C Í ¶Ðë ÆÓ¬�÷>ù8Ù¹�f®�� ´(µ ¼ ¬ �³ ®°caI�S`R�ut�Jg�_`Q���V«uqdqVty�{~LQL��dW_TI�Q%c�P�u^RL_`uv��I�Q6dW_`Q!~L_TdW_`VzutXa_Td^_`u°s�VtUvM/uWVzQLuW_TdW_Ts�V�dqI
¨9~aVz~LV<STVzQa��dWcµs>P�S`~LV<QaVzPBU�dWcLV<dWcaUWVzuvcaI�S`RLu«P�Q�RµuqdqVzP�RaM-uqdWPBdqV/l*_T��c9d�QaI�dmKhV*UWVzP��vcLVzR»_T{JdWcaV�y�PBUvP�lkVtdqVtUvu
PBUWVmQaI�d�uqVtd^y�UWI�yhVtUvSTM����·{8y�PBUvP�lkVtdqVtU¥uZPBUWVªQaI�dZuWVtd^yLUWI�yhVtUvS`M�XadWcaVzQ¸dWcaVª¨9~LVz~aV«��UWI\¤^u^{�UWI�lÔP*sBP�S`~aV«KhVzSTI\¤¶Ðë {¯I�U �³ dW_`lkV�X���UWI�uWuqVzu ¶ C X�P�QLR-RaVz��UWVzP�uqVzup{�I�U �³ dW_ilkVmdqI¸POsBP�S`~aVFSTVzuWu�dWcLP�Q ¶�ë � n caVzQ�X±dWcL_`u�y�PBdqdqVtUvQ
UWVtyhVzPBdWut�

N4Á-Ò Ã^�w���L�h������� 
!�������
�w{ ¶ ¬  Ù �³ ®(Ï ¶�ë X±dWcLVzQÅÉ}¬ ¶ ¬  ®q®lÍ �B�«ga_`l*_`S`PBU^dqIOdWcLVFuWdqVty3{~LQL��dW_`I�Q�dWcaVF¨!~aVz~aVª´�VtVty�up��UWIf¤Z_`Qa�O{¯I�U �³
dW_`lkV«¤^_`dWc¸P*uWSTI�yhV¦I�{b¬�É}¬ ¶ ¬  Ù �³ ®q®�Ù:�f®��Ë´7µ4��HJ~Ld^~LQLS`_`´�V�dWcLV�uqdqVty�{~LQL��dW_`I�Q�XadWcaV�uWS`I�y±V«QLIf¤�RLVty±VzQ�RLu
I�Q¶dWcaV*sBP�S`~aV<I�{�¨!~aVz~aV�STVzQa��dWc��O½^{�dqVtU �³ uqVz��I�QLR�utX�_`{ dWcaV�¨9~aVz~LV ¶ ¬  ®xÍ ¶ C X�dWcaV�¨!~aVz~aV*STVzQL��dWcµuqdWPBUWdWuRaVz��UWVzP�uW_`QL�¸¤^_TdWc¶PDuWSTI�yhVkI�{«¬�É}¬ ¶ ¬  ®�Ù©�f®(�Ñ´(µ"� n cLV*uWSTI�yhV*QaIf¤¾RaVtyhVzQLRLupI�QµdWcaV*sBP�S`~aV*I�{�dWcaVO¨9~LVz~aV
STVzQa��dWc3uqI�dWcLVmdWcaVtUvVªPBUWVFQaIOuW~LRLRaVzQD�vcLP�QL��Vzu�_iQ�dWcaVªuWSTI�yhV�� n caVtUWVt{�I�UWV�dWcaVªI�uW�t_`SiS`PBdW_TI�QLubPBUvVm{�Vt¤ VtUp¤^cLVzQ
��I�lky�PBUWVzRkdqI�dWcaVbuqdqVty*{~LQL��dW_TI�Q'���·{�dWcaVbuWM!uqdqVzlÚ_`u}QaVzPBU�dWcaVbuWdqVzP�RaMªuWdWPBdqV�X9dWcaVzQ*dWcaV°I�uW�t_`S`SiPBdW_TI�QLu8RaVz��UWVzP�uqV�X
dWcaV�¨!~aVz~aV«STVzQa��dWc¸UWVzP��vcaVzuZPksBP�S`~aV¦KhVtd�¤JVtVzQ ¶�ë P�Q�R ¶ C X�P�QLR�uqM!uWdqVzl UWVzP��vcLVzu^dWcaV«uWdqVzP�RaM%uqdWPBdqV��

N4Á-À O � Õ �L��Ö°�����w
¶����� 
!���"���
n caVbP�QLP�STM�uW_`u8{�I�U}dWcL_`u}�tP�uWVZ_`u}uW_il*_`S`PBU�dqI�PBKhIfs�V��}�·{P� ø P�QLR��5ù8y�PBUvP�lkVtdqVtUJPBUWVb�tSTI�uqV^dqI¦I�QaVm¬�d�M!y�_`�tP�SLs>P�S`~LVzu
PBUWV��5ø � ��/`�&�ñÚ���ù�� ��/í����®«dWcaV�c9M9yhVtUWKhI�S`_i�F{�~LQ���dW_TI�Q¶cLP�uªuW_`l*_iS`PBU¦KhVzcLPzs�_TI�UmP�umdWcaVOS`_`QaVzPBU«{~LQL��dW_`I�Q��/�w{
� ø _iu°cL_T��c/dWcaVzQ/dWcaV«c9M!y±VtUvK±I�Si_`�^{~LQL��dW_`I�QO_iu°�tSTI�uqV¦dqI*dWcaV«uWdqVty¸{�~�QL��dW_TI�Q���g�_`Q���V�dWcLV«c6M!yhVtUWKhI�S`_`�Z{�~LQ���dW_TI�Q
cLP�u�PµS`PBUW��VtU/�t~aUWsBPBdW~aUWV�_`Q�_TdW_`P�S`STM»P�QLR dWcaVzQ�uWlkI!I�dWcaVzu�I�~adtX{É}¬ ¶ C ÆRQ ¶ ®*s>P�S`~LV¸¤^_`S`S�KhV¸uWl<P�S`STVtU*dWcLP�Q
��I�UWUWVzuqyhI�QLRL_iQa�hÉ}¬ ¶ C ÆSQ ¶ ®Js>P�Si~aV¦I�KLdWP�_`QaVzR%~�uW_`Qa�FdWcaV«S`_iQaVzPBU�{�~LQ���dW_TI�Q����ZVzQL��V�XLdWcaV7¦=~���dW~LPBdW_TI�QLu°_`Q/dWcLV
UvPBdqVzu^PBUWV���UWVzPBdqVtUzX�K=~ad°dWcaV«¨!~aVz~aV«RaUvP�_iQL_`Qa�F_`u�{P�uqdqVtUz�

N4ÁUT V �XW��L�9#\� O � Õ ����Ö°�����w
¶��� ��
!���"���
n caVFKhVzcLPzs�_TI�U¦I�{�dWcLV*¨9~aVz~LVFS`VzQa��dWc�s�VtUvuW~LupdW_ilkVF{¯I�U«dWcLVF_iQ6s�VtUvuWV*c6M!yhVtUWKhI�S`_`�¦{~LQL��dW_TI�Q-_iu�uvcaIf¤^Q-_iQ £ �B�
~aUWV �a¬P6®¥� n caV�K±Vzc�Pzs�_TI�U'I�{�dWcL_`u'¨!~aVz~aV ��I�Q6dqUWI�S6{�~�QL��dW_TI�Q«cLP�u�KhVtVzQ¦V��!y=S`P�_`QaVzR¦VzPBU¥S`_TVtU�_`QpdWc�_`u'uqVz��dW_TI�Q'�}g�_iQL��V
dWcaVª_iQ6s�VtUvuWVmc9M9yhVtUWKhI�S`_`�p{~LQL��dW_`I�Q�_`u���I�Q6dW_iQ9~aI�~�uZP�QLR3uWlkI!I�dWc3QaVzPBU ¶ C X±_`d^��_Ts�Vzu�Uv_`uWV�dqI/STVzuWuZI�uW�t_`S`S`PBdW_`I�QLu��I�lky�PBUWVzR�dqI*I�dWcaVtU^�tP�uqVzuz�

�



Y �mÑ1� Ï��75JË�ÑWÍ�Ê[Z]\	ÍZÊ>^�_�ÏFÌ`5JËhÑWÍ�Êa5bÊFÎcbd5°Ì`5{� �8Ëö��ÌX¬
�·QDdWcL_`u�uqVz��dW_TI�Q3dWcaVªd�¤JI%��I�Q £ ��~aUvPBdW_`I�QLuZ~�uqVzRD_iQ¸dWcaVFuW_`lª~LS`PBdW_TI�Q�u^PBUWVªV��!y=S`P�_`QaVzR��^�·Q3P�S`S'dWcLVªuW_ilm~LSiPBdW_TI�Q
QaI<cL_T��cLVtU°yLUv_TI�Uv_`d�MD¬"|�H�Y@P�QLR%NpH�Y�®JdqUvP>ÇO�«_`u�yLUWVzuWVzQ6dt�

e4Á�Â 08�w� Õ �"��O���8fJ?������±���"���b;hg 08�����6
��dijg �-�=#f���w���±���"��� #

�·Q%dWc�_`u°��I�Q £ ��~aU¥PBdW_TI�Q��^¬"g!VtV £ ��~aUWV���®
� Ò@_`Q £ Q�_TdqV�uWI�~aUv��Vzu^uWVzQLR%RLPBdWPkdqI<Ò RaVzuWdW_`QLPBdW_TI�QLu

� n cLV�dqU¥P>Ç��«_`u°I�QLV¦¤JPfM

� n cLVp_iQL_TdW_`P�S±sBP�S`~aVzu°I�{��q|°YßPBUWV��¥caI�uqVzQ�UvP�QLRaI�l*S`M�_`Q/dWcaV¦U¥P�Qa��V�¬��XíS`_`QL´<UvPBdqV\®

� ½�S`S�S`_`QL´!u�PBUWV«I�{8STVzQa��dWcµ�t�����hk«l%Xa¤ZcL_`�vc%��I�UvUWVzuqyhI�QLRLu�dqI<P*yLUWI�y�PB��PBdW_TI�Q�RaVzS`PzM/I�{a�kl*ut�
� ½�S`S�S`_`QL´!u�cLPfs�V�PkK�P�QLRL¤^_`RadWcOI�{����6�!� �B� Æ KLy�u�¬PB{�dqVtUZP��t��I�~�Q6dW_`QL�*{¯I�UpgLopÒ�� n Ifs�VtU¥caVzP�R=®¥�

� n cLV�uWI�~aUv��Vzu�uWdWPBUWd�PBd�UvP�QLRLI�l dW_`lkV°KhVtd�¤JVtVzQ�¬��X mlonon ®¥X9¤^caVtUWV �lpnqn _`u8dWcaVbUWI�~�QLRªdqUv_TykdW_`lkV�� �lpnqn� �B�<l*u°{�I�UbdWcaV«PBKhIfs�Vª��I�Q £ ��~aUvPBdW_`I�Q��
e4Á-Ò r �=���L�6�w
¶�}���"�9����#B#��O���8fJ?������±���"���]i ÒJsr �p��i ÒXt

n cL_`u���I�Q £ ��~aU¥PBdW_TI�Q¼¬"g!VtV £ ��~aUWVF��®Z¤JP�up~LuqVzR3dqI/dqVzuqdpdWcaVFyhVtUW{�I�Uvl*P�QL��VªI�{�dWcaVk¨!~aVz~aVF��I�Q6dqUWI�S8{~LQL��dW_`I�QLu
P�QLROdWcaV�uW¤^_TdW�vcOuW�¥caVzlkV¦~LQLRaVtUJlkI�UWVpuqdqUWVzuWuW{�~LS=��I�QLRL_TdW_`I�QLut� n caVZs>P�S`~LV^I�{�S`_iQa´kRL_`uqdWP�QL��Vpx©¤�P�u��vcaI�uWVzQ/dqI
K±V/�t�����uk«l¸�¦�·Q3dWcL_`u���I�Q £ ��~LUvPBdW_TI�Q3dWcaVFV��!yhVz��dqVzR-l*P>�!��l*_`Q3{P�_TUvQaVzuvu^UvPBdqVF{�I�U¦dWcaVkRL_$vhVtUWVzQ9dZNZ|wvíu¦PBUvV��
½�NZ|°u(� �t� Æ K�y�utXLH	NZ|�u7� � Æ KLy�utXh|:NZ|�u(�Ú�/� Æ K�utX�x NZ| � �/� Æ KLy�uzX�� NZ|�u7�7�/� Æ KLy=utXLj
NZ|Ê�¾�t� Æ KLy�uzX=e NZ|�ul�7�/� Æ K�y�utXL��NZ|�u(�ã���!� �!� n cL_`u°��I�Q £ ��~aUvPBdW_TI�Q�_`u�V��!y=S`P�_`QaVzR%lkI�UvV«_`Q¶Üí�\Þ"�

j8_T��~aUvV��!�Je�VzQaVtUv_i�¦jLP�_TUvQaVzuvuZ|JI�Q £ ��~LUvPBdW_TI�QO�J�

�t�



n PBK�S`V*�B�Jg�_`lky=STV¦|�I�Q £ ��~aUvPBdW_`I�Q��}YbVzuW~LS`dWu
²p~aVz~LV P K ¶ C ¶ E |JI�Q9s!� Æ VzP�Q g!dWR¸x�Vts g!dWR�xZVts
|JI�Q9dqUWI�S y�PBUvP�l y�PBU¥P�l dW_ilkV6¬uqVz�tu¥® ²*¬��VzS`S`u¥® ¬�KhVt{J��uqVz�f® ¬PB{¯dqVtUF�¦uqVz�f®
g!dqVty ��� �6� �B�í�a� � ¶Ðë ��� ¶�ë � �/���!�ñ��� �/���!�ñ���t�a�f� �B�a�B�ñ�B�

���ñ�B� �B�í�a� � ¶Ðë ��� ¶�ë � ���!�í�B� �/���B�ñ��� �>�L�B���6�
���ñ�B� �B�í��� � ¶Ðë ��� ¶�ë � �����!�ñ��� �z�����!� �>� �>�����ñ���
���ñ�/� �B�í�a� � ¶Ðë ��� ¶�ë � �/���B� ��� ���z�!�ñ��� �����!�ñ���
���ñ�/� �B�í��� � ¶ ë ��� ¶ ë � �z�>�a�`��� �B���!�ñ��� �>�����í�B�
���ñ�/� �B�í�a� � ¶Ðë ��� ¶�ë � �����!�ñ�B� �z�����!�ñ��� �t�����!�ñ���
���ñ�/� �B�í�a� � ¶Ðë ��� ¶�ë � �6���!�ñ�B� �t���a�B� �>� �>���a� �B�Û�_iQaVzPBU �Mx!�z� �Mx!�z� � ¶Ðë ��� ¶�ë ���ñ�B� �����B�ñ�/� ���/�!�ñ��� ���ñ���
�Mx!�z� �Mx!�z� � ¶ ë ��� ¶ ë ���ñ��� �����!� ��� �����9�ñ�B� ���ñ���
�Mx!�z� �Mx!�z� � ¶Ðë ��� ¶�ë ���ñ��� �����!�ñ�/� �����!�í��� ���ñ���

�^M!yhVtUWKhI�S`_`� �B�`�&� �B�í��� � ¶Ðë ��� ¶�ë � �B���!�ñ�>� �6���!�ñ��� �B���!�ñ�/�
�B�`�&� �B�í��� � ¶Ðë ��� ¶�ë ���ñ��� �����a�`�z� �B�����`��� ���ñ���
�B�`�&� �B�í��� � ¶ ë ��� ¶ ë ���ñ��� ���B���ñ��� �����!�ñ�/� ���ñ���

�&Q9s�VtUvuqV ��� �B�í��� � ¶Ðë ��� ¶�ë ���ñ��� ���z�!�`�f� ���/�!� ��� ���ñ���
�^M!yhVtUWKhI�S`_`� �z�!� � �B�í��� � ¶Ðë ��� ¶�ë ���ñ�/� �B���!� �B� ���B���`�&� ��� �B�

�!� �6� �B�í��� � ¶Ðë ��� ¶�ë �B�`�z� �B���!�ñ��� �>�B�a�í��� �z�!�ñ���

y �mÑ1� Ï��75JË�ÑWÍ�Ê[Z1zã��¬±Ï��qËö¬
�·Q³dWcL_`uFuqVz��dW_`I�QdWcaVOuv_`lm~�S`PBdW_TI�Q»UWVzuW~LSTdWuF~Luv_`Qa��dWcLV/PBKhI\s�VOdw¤ I¶��I�Q £ ��~aUvPBdW_TI�Q�uªPBUvVO��_`s�VzQ�� n caVO��UvPBy�c�u
I�{�UvPBdqVzutX'¨!~aVz~aVFSTVzQa��dWc3P�QLR�~adW_`S`_`§zPBdW_TI�Q¸PBUWVF��_Ts�VzQ�� n caVªdWPBK�STVzupP�QLRDdWcaVª��UvPBy�cLupPBUWVF~LuqVzRDdqI%uqdW~LRaM%dWcLV
y±VtUv{¯I�Uvl<P�QL��V I�{±RL_$vhVtUWVzQ9d8¨!~aVz~aV���I�Q9dqUWI�Sa{~LQL��dW_TI�QLuz���&QmdWcLV�uv_`lm~�S`PBdW_TI�QLu�{¯I�U}KhI�dWcF��I�Q £ ��~aU¥PBdW_TI�QLutX ¶{"j# Ù
¤JP�uZ�vcaI�uqVzQ�dqI*KhV«��� �!�
| Á�Â 08�w� Õ �"��O���8fJ?������±���"���b;*.���#B���"��#

n caVpdWPBK�STVk�puWcaI\¤^u�dWcaV¦yhVtUW{�I�Uvl*P�QL��V�{¯I�UbR�_$v±VtUvVzQ6d�uqdqVty¸sBP�S`~aVzu¦¬�y�PBUvP�l*VtdqVtUvu¥® I�{�dWcaV¦uqdqVty¸¨9~LVz~aV¦��I�Q6dqUWI�S
{�~LQ���dW_TI�QLu�P�u dWcaV�¨9~aVz~LV^dWcaUWVzuvcaI�S`R ¶ C _`u�sBPBUv_TVzR'� n caV^lkVzP�Q�KhI�dqdWSTVzQaVz�W´�S`_`Qa´F¨9~LVz~aV^STVzQa��dWc'X!_TdWu uqdWP�QLRLPBU¥RRaVts!_iPBdW_TI�Q%KhVt{¯I�UvV«I�QaV�uqVz��I�Q�R�P�QLR¸PB{�dqVtU^I�QLV�uqVz��I�QLR³¬S`P�uqdbdw¤ IO��I�S`~Ll*QLuè®JPBUWV�uWcaI\¤^Q¸_`Q¸dWcaV«dWPBK�STV��JÒ^I�dqV
dWcLPBd ¶ E _iu £ ��VzR³��_Ts�VzQµdWcLV ¶{"j# Ù P�Q�RµI�dWcaVtUFy�PBU¥P�lkVtdqVtUvuªI�{bdWcaV�}T° à�± Ý9×�P�QLRS�p~&� ± ×H�A��}T°��*{~LQL��dW_TI�Q�ut�
ÒZ~LlmKhVtUbI�{8uqI�~aUv��VzuZÖå�Ó�!�
n caV¦{�I�S`STIf¤Z_`Qa�FdWcL_`Qa��u°�tP�Q�KhV¦I�K�uqVtUWs�VzR%{�UWI�l dWcLV n PBK=STV*�B�

� n cLVZuqdqVty/{~LQL��dW_TI�QOQaVts�VtU°��I�Q6s�VtUv��Vzu°VzQ6dW_`UWVzSTM�� n caV�s>P�Si~aVzu PBUvVD¦=~���dW~LPBdW_`Qa�ªQaVzPBU�dWcaVZdWPBUv��Vtd°s>P�S`~LVzutX
uqI/dWcaV*uWdWP�QLRLPBUvR�RaVts�_`PBdW_TI�Q-PB{�dqVtU«I�QaVkuqVz��I�QLRµ_`upSTIf¤JVtU«dWcLP�Q�dWcaVkuqdWP�Q�RLPBUvR-RaVts�_`PBdW_TI�Q�_`Q3dWcaV £ U¥uqd
uqVz��I�Q�R��

� n cLV S`_`QLVzPBU�P�QLRFc9M9yhVtUWKhI�S`_`�}P�Q�Rm_`Q9s�VtUvuqV�c9M9yhVtUWKhI�S`_`�8{~LQL��dW_`I�QLu�UvVzP��vckuqdqVzP�RaMmuqdWPBdqV°PB{¯dqVtU}I�QaV�uqVz��I�QLR
uW_iQL��VpdWcaV�uqdWP�QLR�PBUvR%RaVts�_`PBdW_TI�Q¸PB{�dqVtU^I�QaV«uWVz��I�QLR�_`u�s�VtUvM/uvl*P�S`S4�

���



� ½�u ¶ C _`QL��UvVzP�uqVzutXadWcaV«��I�Q9s�VtUW��VzQL��VªdW_`lkV¦_`QL��UvVzP�uqVzu°{�I�U°dWcaV«S`_`QaVzPBUfX�c9M!y±VtUvK±I�Si_`�^P�QLR%_iQ6s�VtUvuWV«c6M!yhVtUq�KhI�S`_`�Z{~LQL��dW_TI�QLu

� jaI�U ¶ C �Ó� ¶ ë X�dWcaVpS`_`QaVzPBU {�~�QL��dW_TI�QO��I�Q6s�VtUW��VzR'� n caVZs>P�Si~aVZI�{�{&¬"²«®�{�I�UJc9M!y±VtUvK±I�Si_`�°{~LQL��dW_TI�Q�s>P�Si~aV
_`uFSTVzuvuª��I�l*y�PBUWVzR¼dqI-dWcLPBdkI�{�S`_`QaVzPBUF{~LQL��dW_TI�Q'X�uqI-dWcaV%¨9~LVz~aV%_`uFRaUvP�_`QaVzR³{P�uqdqVtU*P�QLR ¶ KhVz��I�lkVzu
STVzuvuFdWcLP�Q ¶Ðë � n cLVtUWVt{¯I�UvV%{¯I�U*dWcLV�c6M!yhVtUWKhI�S`_`�<{�~LQ���dW_TI�QdWcaV¸¨!~aVz~aV¸STVzQa��dWc¹P�QLRUvPBdqV¸sBP�S`~aVzu*PBUvV
I�uW�t_iS`S`PBdW_`Qa��QaVzPBU8dWcaV�dWPBUW��Vtd}sBP�S`~aV�� n cL_`u�_`u8l*P�_`QLSTM¦KhVz�tP�~LuWV dWcaV°c9M9yhVtUWKhI�S`_i�}{�~�QL��dW_TI�Qª_`u8QaI�d�uvlkI9I�dWc
¬QaI�d°RL_�v±VtUWVzQ9dW_`PBK�S`V\®�QaVzPBU ¶ C � n caV¦_`Q9s�VtUvuqVpc6M!yhVtUWKhI�S`_`�^_iuJuvlkI9I�dWc/PBd ¶ C uqIFdWcaV¦¨!~aVz~aV¦STVzQa��dWc�uJRLI��I�Q9s�VtUW��Vm_iQ/dWcL_`u°�tP�uqV��

� jaI�U ¶ C � � ¶Ðë XhdWcaVk��I�Q9s�VtUW��VzQL��V*dW_`l*Vm{�I�U¦c6M!yhVtUWKhI�S`_`�¦{~LQL��dW_TI�Q3P�QLR�_`Q9s�VtUvuqVFc6M!yhVtUWKhI�S`_`�«_iuZlkI�UvV
dWcLP�QS`_iQaVzPBUz� n cL_iumcLPBy�y±VzQ�umuW_iQL��V�dWcLVOKhI�dWcc9M9yhVtUWKhI�S`_`��P�QLR_`Q9s�VtUvuqV%c6M!yhVtUWKhI�S`_`�k{~LQL��dW_`I�QµsBPBUWM
uWS`If¤^STM3QaVzPBU�dWcLV<uqdqVzP�RaM-uqdWPBdqV�� n caV*¨!~aVz~aV<S`VzQa��dWc-sBPBUv_`P�QL��V*_`u�lkI�UWV*{�I�U«dWcaV<_iQ6s�VtUvuWV<c6M!yhVtUWKhI�S`_`�
{~LQL��dW_TI�Q'�

n caV¦��UvPBy�c�u°��¬P6®¥X���¬�V\®¥X��a¬P6®¥Xö�a¬�V\®°uvcaIf¤©dWcLV�½^|�Y�UvPBdqV«I�{�dWcaV«dWcaUWVtV«uWI�~aUv��Vzut�
n caVml*VzP�QDP�QLR3uqdWP�QLR�PBUvRDRLVts!_`PBdW_`I�Q¸I�{�dWcaVmUvPBdqVzupP�QLRDdWcaVm¨!~aVz~aVªSTVzQa��dWcLu�PBUWVF�tP�S`�t~LS`PBdqVzRD{¯I�U�Vts�VtUWMµ�t���
l*_`S`S`_iuqVz��I�QLRLut� n caVzuWV/PBUvV/uvcaIf¤^Q_`Q £ ��~LUWVzuª��¬�K±®¥X���¬�{¥®¥X��a¬�K±®ªP�QLR �a¬�{¥®m{¯I�U*½^|°Y UvPBdqVzukP�QLR_`Q £ ��~aUvVzu
��¬R=®¥X���¬c=®¥X§�a¬c±®8{�I�U dWcaV�¨9~LVz~aV^STVzQa��dWc�ut�}jaUWI�lÕdWcaVzuqVZ��UvPBy�cLu�dWcaVZ��I�Q9s�VtUW��_`Qa�mdW_`lkV��tP�Q<KhVbVzuqdW_il*PBdqVzR��}�&Q
uqdqVzP�RaM�uqdWPBdqVFdWcaVªI�uW�t_`SiS`PBdW_TI�QLuZPBUWVªuvl*P�S`S4XLdWcLVªuqdWP�Q�RLPBUvR3RaVts!_iPBdW_TI�Q�_`u�uWl*P�SiS���I�lky�PBUvVzR�dqI%lkVzP�Q��¦g!I<dWcLV
¨9~LP�Q9dW_TdwM-¬l*VzP�Q Æ uqdWP�Q�RLPBUvR%RaVts�_`PBdW_TI�Q=®Jc�P�ubPksBP�S`~aV«�tSTI�uqV�dqI*dWcaV«lkVzP�QD_`Q/dWcaV«uqdqVzP�RaM%uqdWPBdqV��
jaI�U�dWcaV�uqdqVty¶{~LQL��dW_TI�Q�X�dWcaVtUWV*_`upI�uW�t_iS`S`PBdW_TI�Q-_`Q-P�SiS8dWcaV<¨!~LP�Q6dW_`dW_TVzu*¬�UvPBdqVzutX8¨9~LVz~aV*P�QLR¶~adW_iS`_T§zPBdW_TI�Q=®¥�FjaI�U
S`_`QaVzPBU^P�Q�RDc9M9yhVtUWKhI�S`_i�Z{~LQL��dW_`I�QLutXadWcaVmI�uW�t_`S`S`PBdW_`I�QLubRL_TVmRaIf¤^QDP�QLR¸dWcLVmuqM�uqdqVzlÔUWVzP��vcaVzupuqdqVzP�RLM¸uqdWPBdqV��b�&Q
dWcaV�uWdqVzP�RaM*uqdWPBdqV�XadWcaVZUvPBdqV�P�Q�R�¨!~aVz~aV�STVzQa��dWc<PBUvV���I�QLuWdWP�Q6d�P�QLRO~adW_`S`_T§zPBdW_`I�Q*_`u^�t�����/���^VzQ���VZdWcaVw}T° à�± Ý9×�X
�p~&� ± ×H�A��}-°��ZP�QLR8iTsoB6n�u1g&nw@�L�ken�u��1r6m�i�qb¨!~aVz~aVp��I�Q9dqUWI�S±{�~LQ���dW_TI�QLu {�~LS £ S`S�dWcaVpRaVzuW_TUvVzR*��I�P�S4� n cL_`u�_iu ��I�QLuv_`uqdqVzQ9d
¤^_TdWc/dWcaV�P�Q�P�STM9dW_i�tP�S�V��!y=S`P�QLPBdW_TI�Q/��_Ts�VzQ�_`Q/dWcaV«yLUvVts!_TI�~�u°uqVz��dW_TI�Q��
�·Q%P�S`ShdWcLV«�tP�uqVzu°¤^caVzQ/dWcLV«¨9~aVz~LVpS`VzQa��dWc%P�QLR/dWcaV¦UvPBdqVzu^��I�Q6s�VtUW��V�X±dWcaV¦¨!~aVz~aV«STVzQa��dWc%_iu°QaI�Q��"§tVtUWI*caVzQ���V�X
dWcaV�~adW_`Si_T§zPBdW_TI�Q/PBdbdWcaV�uWdqVzP�RaM%uqdWPBdqV�_`u«�t�����/�
| Á-Ò r �¦��i Ò �����8f ?������±���"���^;*.���#B���"��#

n caV¦{�I�S`STIf¤Z_`Qa�Fy�PBUvP�lkVtdqVtU¥ub¤JVtUWV�~LuqVzR%_iQ/dWcaV�uW_`lª~LS`PBdW_`I�QLuJ{¯I�UbdWc�_`u°��I�Q £ ��~aU¥PBdW_TI�Q��
� n cLUWVzuWcaI�S`R�ut� ¶�ë � �f�B�!X ¶ C �:�¨� ¶Ðë X ¶ E �Ó����� ¶�ë X ¶�"$# ÙÊ�	��/ �
� g!dqVty���÷
ø7�:��/ñ�/�!X�÷>ùI� ��/í�a�

� Û�_`QaVzPBUz�8Ø ø � �
½!�z�!X�ØËù�� �
½!�z�
� �ZM9yhVtUWKhI�S`_i�B���5ø(� ��/`�&�!X=ØËù�� ��/í���
� �&Q6s�VtU¥uqV«�^M!yhVtUWKhI�S`_`�B��� ø � �z��/ �!X`��ùI� ��/í���

n caVkdWPBK�STV*�%uvcaIf¤^updWcLVky±VtUv{¯I�Uvl<P�QL��VF{¯I�U«dWcLUWVtV*¨9~LVz~aV*��I�Q6dqUvI�S}{�~�QL��dW_TI�QLut� n caVFdWPBK�S`V*uWcaIf¤ZupdWcaV��³¬&�f®
NZ|wvíublkVzP�Q%U¥PBdqV�XLuq¤^_TdW�¥c%¨9~aVz~LVpS`VzQa��dWc/{¯I�UZg�ºí�FP�QLR%_`dWu°��I�Q6s�VtUW��VzQ���V�dW_`lkV�XauqdWP�Q�RLPBUvR%RaVts�_`PBdW_TI�Q/KhVt{�I�UWV

�z�



n PBK�STV��!��epj�| �w�O|JI�Q £ ��~aU¥PBdW_TI�Q��}YbVzuW~�STdWu
²¦~aVz~aV ²p~LP�Q9dW_Td�M |JI�Q9s�VtUW��VzQL��V Æ VzP�Q g�dWR¸x�Vts g!dWR¸x�Vts
|JI�Q6dqUvI�S n _`l*Vk¬uWVz�tu¥® ¬�KhVt{�I�UWV<�¦uqVz�f® ¬PB{�dqVtUm��uqVz�f®
g!dqVty �ª¬&�f®b½^|�Y � �B�!�ñ��� �z�!��� �a���6�

g!ºØ�*²p~aVz~aV � ���>�a�ñ��� ���B�!�ñ��� �����B�ñ�/�Û�_`QaVzPBU �ª¬&�f®b½^|�Y �B�ñ�/� ���!���6� ���a�ñ��� �B�í���
g!ºØ�*²p~aVz~aV �B�ñ� ���/�!���6� �t�B�6�!� �!� ���B�����6�

�ZM9yhVtUWKhI�S`_i� �ª¬&�f®b½^|�Y �B����� ���!� ��� �z�!� ��� ��� ���
g!ºØ�*²p~aVz~aV �B�ñ� �����B�ñ��� �����!�ñ��� �B�a�B�ñ���

�&Q6s�VtU¥uqV��ZM9yhVtUWKhI�S`_`� �ª¬&�f®b½^|�Y �B� ��� ���!�ñ��� ���a�í�B� ���ñ���
g!ºØ�*²p~aVz~aV �!�í� �����6�!� �B� �������!�`�f� �����!�ñ���

I�QaV¦uqVz��I�QLR/P�QLR/PB{¯dqVtU°I�QLV�uqVz��I�Q�R�� n caVp¨9~LVz~aV�S`VzQa��dWc<sBPBUv_`PBdW_`I�QO_iu�yLUvVzuqVzQ6d�_`QOP�S`S=dWcaUWVtV¦�tP�uqVzut� n caVZU¥PBdqV
s>PBUv_iPBdW_TI�Q�_`u^lm~L�¥cDS`VzuWub_`Q�dWcaV�}T° à�± Ý9×*P�QLR��p~&� ± ×H�A��}-°��¦{�~�QL��dW_TI�QLub��I�l*y�PBUWVzR¸dqI�dWcaV�÷  ± �D{~LQL��dW_`I�Q�� n c�_`u
_`ubP�S`uqIkVts�_`RaVzQ9d°{�UWI�l dWcaV«��U¥PBy�cLu�¤^cL_i�vc%PBUWV«V���y�S`P�_iQaVzR%_`Q/dWcaV«QaV���d^uqVz��dW_`I�Q��

| Á-À r �¦��i Ò �����8f ?������±���"���^; r ��� Õ 5�#
n caV^��U¥PBy�cLuJ_`Q�j8_T��~LUWV��mP�QLR%�¦¤JVtUWV�I�KLdWP�_`QaVzR�K9M*uv_`lm~�S`PBdW_`Qa�«dWcLV¦epj�| �w�ª��I�Q £ ��~aUvPBdW_`I�Q�~Luv_`Qa�«dWcaVÐ÷  ± ��X
}-° à�± Ý9×*P�QLR:�p~&� ± ×��A��}T°��«P�QLR i-soB/nfu�g�n�@�L�ken�u��1r6m i*q¦¨!~aVz~aV«��I�Q9dqUWI�S�{�~�QL��dW_TI�QLut��e�UvPBy�cLuZ�a¬P6®¥Xh�a¬�V\®¥X'��¬P6®bP�Q�R
��¬�V\®�uWcaIf¤@dWcaVF½^|�Y UvPBdqVF{�I�U�I�QLVmNZ|ßI�{�VzP��¥c�I�{�½ dWcaUWI�~L��cD� dwM9yhVªNZ|�u�s�VtUvuW~LuZdW_`lkVª¤^caVzQ3RL_$vhVtUWVzQ9d
¨9~aVz~LV���I�Q9dqUWI�SJ{�~LQ���dW_TI�QLu�PBUvVO~LuWVzR���jaUWI�l dWcaVzuWV���UvPBy=cLum_`d��tP�Q³K±VOuqVtVzQ»dWcLPBdmdWcLV�V���yhVz��dqVzR»U¥PBdqVzuªPBUvV
I�KLdWP�_`QaVzR%¤ZcaVzQ%S`_`QaVzPBUfX�c9M!y±VtUvK±I�Si_`�ZP�Q�R¸_`Q9s�VtUvuqV«c9M9yhVtUWKhI�S`_`�Z{~LQL��dW_TI�QLu°PBUvV�~LuqVzR/{�I�U^¨!~aVz~aV«��I�Q9dqUWI�S4�
n caV�¬�f®^P�QLR»¬��9®°��UvPBy�cLuZcLPzs�VmdWcaVm¨!~aVz~aVmSTVzQa��dWc¸{�I�UZP�SiS'dWcaV�uW¤^_TdW�vcLVzut� n caV�l*P>�a_`lª~LlÛ¨!~aVz~aV�_iu^RL~aV�dqI
dWcaV�_`QL_`dW_`P�S±Ifs�VtUvSTI�P�R'X�KhVt{¯I�UvV¦dWcaV £ Uvuqd°UvI�~LQLR/dqUv_Ty%dW_ilkV��JopQL��V�dWcaV¦{¯VtVzRLK�P��W´¸��I�Q9dqUWI�S�S`I9I�y¸_`ubVzuqdWPBK�S`_`uvcaVzR
dWcaVxÉ}¬ ¶ ® sBP�S`~aV«_iu ¶�"$# Ù7P�QLR�¨9~aVz~LVzubPBUWV�RaU¥P�_`QaVzR/¨9~�_`�W´�STM��
º:caVzQªuqdqVtyª{�~�QL��dW_TI�Q�¬j8_T��~LUWVJ�a¬�K±®q®�_`u�~LuqVzR�dWcaV�I�uW�t_iS`S`PBdW_TI�QLu�PBUWV l*I�UWV ��I�lky=PBUWVzRªdqI^dWcaVJI�uW�t_`S`SiPBdW_TI�QLu�¤^cLVzQ
I�dWcaVtU¦{�~�QL��dW_TI�QLu�PBUWVk~LuqVzR�� n caVm��U¥PBy�cLup�a¬�K±®¥X��a¬�{¥®¥X���¬�K±®¥X���¬�{¥®Zy�S`I�d�lkVzP�Q�y=S`~Lu^uWdWP�QLRLPBUvR�RaVts�_`PBdW_TI�QD{¯I�U
NZ|�¬½^|°Y�®�UvPBdqVzut� n cLV £ ��~aUvVzuJ�a¬R=®¥XL�a¬c=®¥X=��¬R±®¥XL��¬c±®}y�S`I�d ��I�UWUWVzuWy±I�Q�RL_`Qa��¬l*VzP�QAÆpuqdWP�QLR�PBUvR�RLVts!_`PBdW_`I�Q=®
��UvPBy�cLu°{�I�UbdWcaVm¨9~aVz~LV«STVzQa��dWcLut�
Ò^I�dqV¦dWcLPBd°_`QOdWcaVp��UvPBy=cLuJ¤^caVzQ�dWcaV¦uqdqVty%{�~�QL��dW_TI�QO_`u�~LuqVzR�X�uqI�lkVpI�{�dWcLV�NZ|°uJRLIFQLI�dJ��Vtd°dWcLVz_TUJl<P>�9��l*_iQ
{�P�_TU¦uWc�PBUWVmU¥PBdqVzu¦P�QLR3dWcaVmNZ|°u¦QaVzPBUpdWcaVm{P�_TU¦uWcLPBUvVªcLPfs�Vk��I�QLuW_`RaVtU¥PBK�STV�I�uv�t_`S`S`PBdW_TI�Q�ut� n caVªuWdqVty-{�~LQ���dW_TI�Q
_`u�s�VtUWM%uqVzQLuW_`dW_Ts�VpdqI<¨9~LVz~aV«STVzQa��dWc%sBPBUv_`PBdW_`I�Q%QaVzPBUbdWcaV¦dWcaUvVzuWcaI�S`RLuz��ga_`QL��VpdWcaV���I�Q £ ��~aUvPBdW_TI�Q%_`u°��I�l*y�STV��hX
¤^_TdWc-S`PBUW��V�Q9~LlmKhVtUpI�{JNZ|°u¦y�P�uWuW_iQa�/dWcaUWI�~a��c-VzP��¥c¶I�{JdWcaV<uq¤Z_TdW�vcaVzuzX'dWcaV<¨!~aVz~aVkSTVzQa��dWcµP�QLR¶caVzQL��VkdWcLV
UvPBdqVzu�sBPBUWM��}jaI�U�dWcaV°��U¥PBy�cLu��a¬�V\®¥Xa��¬P6®}P�QLR<�ZdWcaV°I�uv�t_`S`S`PBdW_TI�Q�u�PBUvV°I�QLSTM�y�UWVzuqVzQ9d}K±Vt{�I�UWV°uqdqVzP�RaMkuqdWPBdqV�� n caV
I�uW�t_`S`S`PBdW_`I�QLu°RL_TV«RaI\¤^Q¸P�QLR¸dWcaV¦UvPBdqVzuZK±Vz��I�l*V«uqdqVzP�RaM%uW_`QL��V¦dWcLV«{�~�QL��dW_TI�QËÉ}¬ ¶ ®°�vcLP�Qa��VzuZuWlkI!I�dWcLSTM�� n caV
l*P>��_ilm~Ll¾¨!~aVz~aVpSTVzQa��dWc/_`u�uWP�lkVp{�I�U°P�S`S=¨!~aVz~aV¦��I�Q9dqUWI�Sh{~LQL��dW_TI�QLuJuW_`Q���VZdWcL_iu RaVtyhVzQLR�u�I�QLS`MkI�Q/dWcaVp�q|�Y��
º:caVzQ»dWcaVO_`Q6s�VtU¥uqV�c9M9yhVtUWKhI�S`_i�m{~LQL��dW_`I�Qµ_`um~LuqVzR¶dWcLV�¨!~aVz~aVzu�PBUvVOS`PBUv��VtUmuW_`Q���V<_`Q¶dWc�_`u��tP�uqVOdWcaVOuqdqVzP�RaM
uqdWPBdqVm¨!~aVz~aV«STVzQL��dWc¸_`u°QaVzPBU ¶ C �
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3-ABR: Queue Length at sw[1]
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