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¬5]CP�[\QSRk]CQSRZPj^ZTUK/_�K/Gj��GJK/EHV�PJTUQSRsPJK/T`V�R|EZpZYZK/GjVXK/p¡�heCp��h]CRZGjKLp¡}CGJehPjPJKLG � K/_UTUK/�HVXRHKLT`V�EHpZY¡T`PjV��feCRZ_
pZKL��KLpb}he�YZ]CPgiKLT`PjVj�hKLGj�ZGJK/T`VJK/VXK � GjK/VJVJPJ^ZT`KL_|�Z��KLGjRk]CEZ^HVLB�¬5]CP¬�EZKL_`_|I/��TUPjQSRZKLp��TUPjRZKLG	EZpZY([\^k]CP�~
PJz�� u®�W� � �f]CG(K/TUp��\T`KL_`��KL]CQSRWVXK/VJKLP ¦ GjKLTU}CpZTUP��Yk]{PbVXK/TU_��fK/TUPJKiPJeC}W]CGNT`g�kKLGJpHPJKLRHKLp �Z��KLGjVJGX]C}CKLp
��EZGJYZK{B « pWVXK/GJK/PJPX]{p|V-�f]CG*YHTUKLPjKLG ¢�pZ_U]CPJPx���ZGfYZK/p0MFGjehPJP�VXK/TU_�YZKLP���EZ�H_UTUz|EZgiPxpk]{VX�HGJ_UT`QSR T`p KLGjPjVJKLG
� T`pZTUK��fK/}hKLp¥YZKLP�� n¾K�VJVJz{]{g�^H��K/P����5[\¢�����Y�[H[H�!B [\eCILEZPJ]C}hKLp¥KLT`p¥DF]Cgi^H��YZKLG�[��;P�VXKLgiK���YZK/G
EZp|�Z_UEHVJTU}a]CE\��YZK/g � GjK/VJV�]{EZPJ}hK�VXGJ]C}hKLp���EZGjYZKCBk¢�_U_UK/GJYZT`pZ}hPx�*]CG�K/P����HG-pZehGJg�]C_`KO[\QSRk]{QSRZPJ^ZT`KL_`KLG
z{]{EZg pk]CQSRW�Ceh_U_`ILTUK/R|�k]CG �h�f]CP YZTUK*� KL_�VX��KLPjVJKLp�[;^ZTUK/_UKLG�YZ]!}hK/pk]CE ]CEH��YHKLg � GjK/VJVxg�]CQSRWVXK/p�B\q¡]Cp
�*]CG-��KLT Pjeh_UQSRHKLp"!���KLGjVJGX]C}CEZpZ}hK/p0T`g�giKLGf]CEH�YZTUKO¢�pk]C_#�\PjKFEZpZYsD�ehgig�K/pWVS]CGjK��hehp¡MOGJehPjPJgiKLT�~
PjVXK/GJpi]CpZ}CK/��TUK/PJK/p$�hYZT`K*KLT`pZKLg YZTUK%�K/TUpZRHKLT`VJKLp(YHKLPx[\^ZT`KL_`P�KLGj_ �CE\VXKLG�VXK/p�BW¬�T`KLP�EZpHYiYHKLG&��g�P�VS]CpZY'�
Yk]CPJPxPJT`QSR�YHTUK�[\^ZT`KL_UK-giKLT`PjVx�Z��KLG [;VJEZpZYZK/p RZT`pZILeh}CKLpiEZpZY YZ]CpZpieC�=Vxg�T�V�KLT`pZKLg ��KLgiTUP�t(��pZK/p|V�~
PJQSRZT`KLYZK/p�w*KLpZYZK�VXK/p$�Z���ZRZG�VXKOYk]CI/E$�ZYk]{PJP�PJT`QSR0YHTUKFqsK/RZGJRHKLT`V�YHKLP)kKLGjpZPJK/RZ^ZEZ�Z_`TUz|EZgiP�]CEH�¬5]CEHKLG
�hKLGjPjVX�CpZYZ_`TUQSRZK/Gj� KLTUPjK pZT`QSRWVNPje0��T`GJz|_UT`QSR����ZGb[\QSRZ]CQSR½��KL}hK/TUPjVJKLGjp¾zCeCpZpWVXKCB¬5]CPNMF]CpZILK �f]CGF���ZG
¤�TUQSRWVJKLTUpH}hK/� KLT`R|VJKbK/TUpH�:]{QSRs�;TUK/_ ILE¡P�VS]{VJTUPjQSR¡EZpZY0VXGje\QSz{KLp EZpHY¡PJea��EZGjYZK [\QSRZ]CQSR giKLYZTU]C_��k]C_`Y
��TUKLYHKLG�ILEZGj�ZQSz1TUp�YZT`K+* KLT�VXEZpZ}CKLp1�hK/GJ�k]CpHp|VLB

¬�TUKLPa�{pZYZKLG�VXKrPjTUQSR$��]C_UP «�� q g�T�VJVXKiYZK/Ga�h�CKLG��h]CRZGjK1YZKLp°Yk]{g ]C_`TU}hK/p°[\QSRZ]CQSRW�fK/_`VXgiKLT`PjVJKLG
M!]CGjG,�0DF]CPj^k]CGJe��0giT`V�KLT`pZKLg dfehgi^ZEHVJKLG�RHKLGX]{EZPj��ehGjYZKLG�VXK{B ¬�K/KL^ � _`EZK1t�TUps¢�pZ_`KLRZp|EZpZ}r]Cp � T`}
� _UEZK*���HG «�� q w-�W��TUK-YHKLG ��K/QSRZpZKLG��heCp YZK/p « pZ}CKLpZT`KLEZGjKLp }CK/VS]{EH�=V���EZGJYHK��W�*]{G giT`V � �h�OPJ^�KLILT`KL_ ~
_UKLp���GjehILK/PJPJeCGJKLp0��KLPjVJ�ZQSzWV.�kYZT`K����ZGjP�[\QSRk]CQSRZPj^ZTUK/_UK/pseh^\VXTUgiTUK/GjVx�*]{GJKLp B/�CKLYZK/G-YZKLG)��GjehILK/PJPJeCGJKLp
zCehpZpWVJK � �ZT`P5c qsTU_`_UTUeCpZKLp10�]{_U�ZI/�Z}hK!^ZGJe�[;KLz|EZpZYZKN}hKLpZK/GJT`KLGJK/p�B ¶ GjeCVXIbYZTUK/PJKLG�}hK/�f]C_�VXTU}CKLp$��GJe�~
RZKLps��K/QSRZKLpHz;GJ]{�=V5}CK/�f]CpZpsD!]{PJ^k]CGje���YZKLp0KLGjPjVXK/psnuK/VjVXPjVJGJK/T`V)u��h�h� T`p"��RZT`_ ]CYHKL_U^HRZT ]Nz|_U]CG-l2� � B
��ZG «�� q Rk]{VjVXKbPJTUQSR¡YZTUK « pW�hKLP�VXT�VXTUeCps�heCp K/V£�f] � �rq0TU_U_`TUehpHKLp0¬�eh_`_ ]CG��ZPJe��;TUK/_Rk]�VJVXKbPJT`QSR «�� q
YZTUK ¦ pWV£��TUQSz|_UEHpZ}0�Cehp½¬�KLKL^ � _`EZKazCehP�VXKLpu_ ]CPjPJK/p$�	]C��KLG5VXGjeCVXI/YZKLg }hKL_`ehRZpWV.��YHKLpZpuYZKLg ¬�EZKL_`_
qsKLpZPjQSR��Hq¡]{PJQSRZT`pZKr�*]{Gb}hGjehPJPjK�¢�EH��giKLGJz|PJ]Cg�z{KLT�VN��KLPjQSRZTUK/YZKLp½EHpZY¾Pjes�f]CGbYZ]CP(MF]CpZI/KiVJGJeCVJI
YZKLG¤�T`KLYZK/GJ_ ]{}hK��hehpN¬�KLK/^ � _`EZK�KLTUp!GJT`KLPjTU}hK/G%q¡]CGJz{K/VJTUpZ}hK/Gj��eh_`}-���ZG «�� quB?¢���KLG]CEZQSRbYk]CP�[\QSRk]CQSR
KLGJRHTUKL_�V�}hKLpHKLGJK/_U_Z��T`KLYZK/GxK�V£�*]{P giKLRZG�¢�EH��g�K/GJz|PX]{g�z{KLT`VLBW¬�T`K�I��fK/T`VJK�¢�E43�]C}CK�YZK/Px¬�EZKL_`_UP��Zu��h�W���
��K/T\YZK/G�p|EZp(K/TUp(P�VS�CGjzCK/GJKLG�dfehg�^HEHVXK/G�giT`V©%u � ��GJehI/KLPJPjehGJK/p65ILEZg ¦ TUpZPJ]{VXI z�]Cg"����EZGjYZKfK/GJpZK/EHV
�hehpr�;TUK/_UK/p1qsK/pZPJQSRZK/psGjEZpZYrEHg YZK/p�MO_Ueh�ZEHPfTUpWVJKLGJK/PJPjTUKLG�Vf�CKLGj��eC_U}CVLB\¬�TUKLPjg ]{_��CKLGJ_`ehG*DF]CPj^k]CGje?�
z;pZ]C^Z^N}CKL}hK/pNYZK/p(��KLQSRZpZK/G�giT`V � B ©7�;cHB ©;B?¬�KLG%PJ^k��VXKLGjKx��eCGj��EZG���DF]CPJ^k]{GJe��;P987��Yk]CPjP «�� q ILEZPJ�{VXI#~
_UTUQSRaYZT`K:0�TU_���Kf�heCp1MOGJehPjPJgiKLTUP�VXK/GJpiTUpa¢�pZPj^ZGJEHQSRrpk]CRZg1�WYZT`K�giT`V�¬�KLK/^ � _UEHK�; P ��KLQSRHKLpZz|GX]��=V*YZT`K
]CEZPJPjTUQSRWVXPjGJK/TUQSRZP�VXKLp<* �Z}hKOEZpWVXK/GJPjEZQSRWVXKLp'� zCeCpZpWVXKb]C_U_`KLGJYHTUpZ}hP pZTUKFPjei}h]CpZIFKLpWVXz|GJ�{�=VXK�V�� KLGjYZKLp B

noT`K�]{EZQSRrTUgigiKLG �CYk]CP ¶ RHKLg�]([\QSRk]{QSR1EZpZY T`pZPJ��KLPjehpZYZK/GJKFdfeCg�^ZE\VXKLGjPJQSRk]{QSR1KLGj��GjKLEHVJK�PjTUQSR
pk]CQSR0YZKLg ¬�EZKL_`_ ¬�K/KL^ � _UEZK=�\DF]CPJ^k]{GJe��r^Z_?>CVXI/_UT`QSRr}hG9>CPJPJK/GJK/G � KL_UT`KL�HVJRZKLT�V.�;Yk] g�T�VJVJ_UKLG��fK/TU_`K�Pje{~
�fehRH_H_UK/TUP�VXEZpZ}CPj�:�CRZT`}hK@�KLGjPJehpZ]C_UQ/ehg�^HEHVXK/G �{��T`K*]CEHQSRiP�VS]CGjzCK�[;QSRk]CQSRZ^ZGjeh}hGJ]Cg�giK*I/E g�e;YZKLGJ]{VXK/p
��GjKLT`PJKLp K/GJRk�{_`VX_`TUQSR!�*]CGjKLp$�{YZTUK YZEZGjQSRk]CEZP���KLGjKLT`VJP�K/TUpZK/piMFGjehPJPjg�K/TUPjVJKLGTUpN��K/GJ_UK/}hKLpHRZKLT�V��ZGjTUpZ}hK/p
zCehpZpWVJKLp�B%¬5]CgiT`VO�f]CGFKLP!p|EZp�KLGJP�VXg�]C_UPOgA>h}h_`TUQSR$��Yk]CPjPbPjKL_U�HPjV!YZEZGjQSRZPJQSRZpHT`VJVJ_UT`QSRZKr[;^ZTUK/_UKLGOgiT`V
dfehg�^HEHVXK/GJRZT`_`��KB�]CGjVJTUK/p½�hehp¥DF]CPJ^k]{GJe��½EZpHY dfe�]CpZ]C_?�;PJT`KLGjKLp°zCeCpZpWVXKLp'��ehRZpZK1YZT`K
0�T`_`��Ki�hehp
PjVS]{GJzCK/p [\^HTUKL_`KLGjp0��KLgN�ZRZKLp0ILE0g(�ZPjPJK/p�B

CEDFC GIH:JLK'MONPMRQ�S4T�U�SLT@V�MXW�MRQZY%SLT�[\SLT]Q�^�UFMR_�Q
[\QSRk]CQSR�Rk]{VOPjKLT`pZKLp`��GjPJ^ZGjEZpZ}�TUp « pZYZTUK/p EZpZY KLGjPjVXKA* K/EZ}hpZT`PJPjK YZKLP![\^HTUKL_`P5Yk]{VJTUK/GJKLp ]{EZP5YZK/g
�h]CRZGf©C�h�HBh��ehp « pZYZT`KLp }CKL_ ]{pZ}CVXK�Yk]{P � GjK/VjVXPJ^HTUKL_�pk]CQSRa�K/GJPJT`KLprEHpZYrgiT`V�YZK/p1q¡]CEHGJKLp }hKL_U]CpZ}CVJK
Yk]CPF[\^HTUKL_%TUg u��\B$�h]CRHGJR|EZpZYZK/GjVOpZ]CQSR�[\^k]CpHTUKLp¡EZpZY Yk]CgiT`V�]CEZQSR pZ]CQSR ¦ EZGJeh^Z]HB�¬5]{Pb* TUK/_%YHKLP
[\QSRk]CQSRZPj^ZTUK/_UP�TUPjV�KLP�� YHKLp }hK/}hpZK/GJTUPjQSRZKLp D]>hpZT`}½qs]{VJV�ILE PjK/VJILKLp BE��[;Rk]CR g�]{V��0��K/YZKLE\VXK/V TUg

cedgfFf,hji'kmlnf&o(o'p-q�rnr stfvutl2r2wyx{z-z}|y~mk�km~mq-rnf,ry�.stfFkmkmlnrn�-f,r��#���-k��2�F�n��f9�6hnu�q��7fFp.lnr2w7f&��fF�'fFutstf,r
�F� ���(h2�-utq=�@�-f9��s��{r2w]�{kmk�f,u�w7~mrn� �6�-l2���)fF~mrnf,r:�-u�q-��fFr]�nfF�2k�f,u$�tfF~mrnf,u��tfF~�s��6fF~mr�����l2wnfF���n��fFu��t�-�:f,u,�.wn�-���6fF~mrnf,�

�tfF~mrnf,u��{l7����fF�-f,��f,rnfFry�.hn~mfFkmf&w7lnu�����dv�{l2fFu��t���2�����:~mrjfF~mrj��fF�%~m�$�,ljutfFs(stf,rj�-fF�'f,�tfFr]�'�-utf��
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¢�GX]{�ZTUPjQSR\~��%KLGJPjTUPjQSRZKLp ��¬�K/GsD:>hpZT`}°TUPjV1VJeCVF�SB-¬�T`K��eCGJg YHKLPs[\QSRk]CQSRHP ��PJe ��TUK ��T`G1KLP�RZKLE\VXK
zCKLpHpZKLp$��KLpWVJPjVS]{pZY TUg u?©\B:�h]CRHGJR|EZpZYZK/GjV ���CKLGJgNEHVX_`TUQSR ]CEZQSR T`p [;^k]CpZT`KLp�B�¬�T`KuM!]CpH}W]CGjV�YHKLP
� �{EH��KLGjP ��YZKLG��ZTUPiYk]CRHTUpp;EHGr]CEH��Yk]CP�I/� KLT`VJK kKL_`Y¥T`p¥YHKLG�¬�T ]C}Cehpk]C_`K0I/TUK/RZKLp¥EZpZY PjQSRZ_ ]C}CKLp
zCehpZpWVJK��\��EHGJYZK�]CpZ}hK/^k]CPJP�V.�;EZpZYrYHTUK�¬5]CgiK���EZGjYZK5I/EZG g��CQSRWVXT`}hPjVJKLp
TU}hEZG�]{EH�	YZKLg � GjK/VjV.�|Yk]
PJTUK�p|EZprPJe�� ehRZ_ ¶ EZGjga~�]C_UP ]CEZQSR � �CE\��KLGJI/�Z}hK�]CEZPj���HRZGJK/p1zCehpZpWVJKCB�[\K/T`VJRZKLGxPJT`pZYrYZT`K5��KL}hK/_Up YHKLP
[\^ZTUK/_UP�]C��K/G�^ZGJ]CzWVXT`PJQSR EZpW�hK/GX�CpZYHKLGjVF}CKL�Z_`TUKL��KLp¡EZpZY YZT`K(_UK�VXILK/p ��K/}hKL_U]CpZ^k]{PJPJEHpZ}hKLp K/Gj��eh_`}CVXK/p
TUg u®�HB/�h]CRZGjR|EZpZYZK/GjV

CED�� GIH:JLK'MONPMRQ�S4T�U�SLT@V�MXW�MRQ������O^jH)V�M$JLQ�SLT�[\SLT
¬�TUK0pk]CQSRH��eC_U}hK/pZYZK0QSRZGJehpHeh_Ueh}CTUPJQSRHK0¢�E43kT`PjVXEHpZ}u�Cehp ¦ GJK/TU}hpZT`PJPjKLp
	 �\����K/GJRZK/�HV z{KLT`pZKLGj_UKLT�¢�p\~
PJ^ZGjEZQSRo]CEH�O��eh_`_UP�VS�CpZYHTU}hz{KLT`VLB « g * KLT�VXGX]{EZg��hehp�u®�h�h�u�HTUP,u��h±h��}W]C� K/PrKLT`pZKs��TUK/_UI®]{RZ_-�hKLG�~
PJQSRZT`KLYZK/pZKLG(T`pWVXKLGjKLPjPX]CpWVXK/G ¦ pWV£��TUQSz|_UEZpH}hKLp°T`g dfehg�^HEHVXK/GJPJQSRZ]CQSR$��YZT`K�K/P(KLT`}hKLpWVJ_UTUQSR�KL��KLp\�:]C_U_`P
�hKLGjYZTUK/pZKLp ���HGJYZK/p$�*}hK/pk]CpZpWV1I/E �fK/GJYZK/p�B-¬5]½YHTUKLP ]CEZPa��_U]{VXI/}hGJ�HpZYZKLpo]{��K/G pZT`QSR|V g >C}h_UT`QSR
TUPjV ��� KLGjYZKLp�RZTUK/G5p|EZGFKLT`p ^k]h]CG���]CEZPOGjKLT`p PJEZ��jK/zWVXT`�CKLGb[\T`QSR|VFpZ]{VX�ZGj_UT`QSR$����T`QSR|VJTU}hK q¡]CGJz|P�VXKLT`pZK
KLGj�f�CRZpWVLB

¬�KLG�nuEZpZPjQSR pk]CQSR TUpWVJKL_U_`TU}hK/pWVXKLp¡q¡]CPjQSRZTUpHKLp e;YZKLG�¢�^Z^k]{GX]{VJEZGJK/p$��YHTUK « pWVJKL_U_`TU}hK/pZI!g�T`pZYZK�~
PjVXK/pZP��hehG�VS�CEZPjQSRZKLp'�\T`PjV�PJQSRHehp ]{_`V®BW[\eO��EZGJYZK)u?�C�C���hehp�KLTUpHKLg � ]CGJehpa�heCp DOKLgi^�KL_UK/pi]Cg 0�eC��K
YZKLGiDF]CTUPjKLGjTUpq¡]CGjT ] ¶ RZK/GJK/PJT ] KLT`p ¢�EHVJehg ]�V(�hehGj}hK/���HRZGjV ��YZKLG�[\QSRk]{QSR PJ^HTUKL_`KLp zCeCpZpWVXK0e\YZK/G
ILEZgiTUpZYHKLPjVaYHKLp¢�pZPjQSRZKLT`p¥K/Gj� KLQSzWVXK�� YZT`KLP I/E VJEZp�B�¬�K/Ga¢�EHVJehg ]�V ��K/PjVX]CpZY]CEZPaKLT`pZKLG giKLp;~
PJQSRZK/pZ}hGJeCPJPJK/p ��EZ^H^�K(T`p¡VX�HGJz|TUPjQSRZKLG ¶ GX]CQSRWVit:]C_U_`KLP�VX�ZGjz|TUPJQSRHK(�*]CG�Yk]Cg�]C_UP�}hKLGJ]CYZKbKLp �heC}hEZK�w#B
¬�TUK/PJK]��EH^Z^�K�PX]CPjP*]CpiKLT`pZKLg }CGJehPjPJKLp1[\QSRk]CQSR|�ZGjK/VJV*EZpZY z{ehpZpWVXK�YZTUK:�T`}hEZGjKLpiYk]CGX]{EH����K/� KL}hK/p$�
�*�CRHGJKLpHY�]CEZP*YZK/g T`pZpZK/GJprYZK/P*¢�^H^k]CGX]�VXKLP Yk]CP�¯5EZT`K/VJPJQSRZK/p1EZpZY���]{VJVJKLGJp��hehp1*�]CRHpZGX�CYHKLGJp ILE
RL>hGJK/pi�f]CG/B\¬�KLGf[\QSRk]CQSRWVX�HGJzCK��\��T`K�K/G��k]C_UYi}hK�VS]CEH�=V���EHGJYZK��;�f]CG�KLT`pZK�ILTUK/g�_`TUQSRZK�[;KLpZPJ]{VXT`ehp�PjKLT ~
pZKLG:* K/T`V®B|�5T`KL_`KF[\QSRk]CQSRHPJ^ZT`KL_UK/G �ZYZ]CGJEZpWVJKLG�]CEZQSRs[;VX]h]{VXPjg �{pZpZKLG ��TUKO¤�]C^�eC_UKLeCp$�HPj^ZTUK/_`VXK/p1}hKL}CKLp
YZKLpa¢�E\VXehg�]{VXK/p�Bh¬�TUK�qsK/RZGJIL]CRZ_kYZK/G&��]{GjVXT`KLpaKLpWVJPJQSRZT`KLYiYZKLG�Pj^ZTUK/_UP�VS]CGjzCK�[\QSRk]{QSR|VJ�ZGJz{K����HG�PJTUQSR B
¬�KLG�[\QSRk]{QSRk]CEHVJehg ]�V-�*]CG�]{_U_UK/GJYZT`pZ}hP TUp1KLGjPjVJKLG � TUpZT`K5KLT`pZKO^�K/Gj��K/z|VJK ¶ �CEZPJQSR|EZpH}L�k�hKLGj�k]CGj}�PjTUQSR
YZe\QSR�TUg T`pZpZKLGjp�YHKLPf¢�EHVXeCg ]{VJKLp�KLTUpiRZK/Gj�heCGJGX]{}hKLpZYHKLG-[;QSRk]CQSRZPj^ZTUK/_UKLG��\YHKLGfT`pinoT`GJz|_UT`QSRZzCK/T`VxYZT`K
* �Z}hK�]CEZPj���HRZGjVJKCB ¦ GjPjVX]CEZpZ_`TUQSRZK/Gj� KLTUPjK 3keC}¡YZK/G � K�VXGJEH} ]C��KLG!pZTUKiPJesGJTUQSRWVJTU}s]CEH���	eh�W�feCRZ_fYZK/G
¢�EHVJehg ]�Vb�Cehp°VS]CEZPjKLpZYHKLp¥qsKLpHPJQSRZK/p¥T`p½}W]CpZI ¦ EZGJeh^Z] ��K/PjVS]{EZpWV ��EZGJYZK EZpZY°KLT`pZTU}CK�� KLpZT`}hK
RZKL_`_UKbD]>h^H��KNYZKLp�[\QSRW��T`pZYZKL_��F]CEZQSR KLGjz�]CpZpWVXK/p ]C��K/G�z�]CEZg MOKLRL>hG��:]CpZYZK/p$� YZ] YZTUK(qsKLpHPJQSRZK/p
KLTUp\�:]CQSR�}h_ ]CEH��K/p�� eh_`_`VXK/p$�ZYZK/G�¢�EHVJehg ]�V*�*�{GJKy�£KLQSRWV��#B

¬�KLG K/GJP�VXK¡K/Gj��eh_`}hGJK/TUQSRZK1��K/GJPJEHQSR KLTUpHKLG q¡]CPJQSRHTUpZKsYk]CP [\QSRk]CQSRZPj^ZTUK/_���KLT`ILEZ�ZGjTUpZ}CKLp$��� KLpZp
]CEZQSR p|EZG KLT`p°KL_UK/g�K/pWVS]CGjKLP ¦ pZYZPj^ZTUK/_���}CKL_ ]{pZ} u�� u � YZKLg [;^k]CpZT`KLG ¶ ehGJGjKLP�� ¯5EZK��hK/YZeZBx[\K/TUp
]CEH��giKLQSRZ]CpZTUPjQSRZK�nuKLT`PJK-��EZpZzWVJTUehpZT`KLGjKLpZYZK/P*MOKLGJ�{VxzCehpHp|VJK�giT`V�� KLT`PJPJK/g D]>hpZT`}FEZpZY ¶ EZGjg YZKLp
}hKL}hpHKLGJT`PJQSRZK/p°PJQSRW�f]CGJI/KLp¥D]>hpZT`} q¡]{VjV(PjK/VXI/KLp$��YZTUK/P(]C_`_UKLGjYZTUpH}hPFpZTUQSRWV T`g�giKLG!]CEH��z|�ZGjILK/PjVXK/g
n¾K/}ZB

¤�]CQSR�YZKLg ¦ pZYHK�YZK/P � B nuKL_`VJz|GJTUK/}hKLPF��KLPjQSRk�{�=VXT`}CVXK PjTUQSR�EZpWVXK/Gb]{pZYZKLGjKLg ]{EZQSRuYHKLGFKLpZ}C_UT�~
PJQSRZK�qs]{VXRZK/g ]�VXTUz{KLG!¢�_U]Cp ¶ EZGjTUpZ}sg�T�VFYZKLG ¶ RZKLehGjTUKiYZKLG([\QSRk]CQSRH^ZGJeh}CGX]Cgig�T`KLGjEZpZ}ZB%q¡]{pZ}hKL_`P
dfehg�^HEHVXK/GNzCeCpZpWVXKrK/GNPJK/TUp���Gjeh}hGX]{g�g ]C��KLG!p|EZG ]CE\��P���]{^ZTUK/Gb�ZGjTUpZ}CKLp�B¬�TUK/PJK/P ��[\QSRZ]CQSRZ^ZGje{~
}hGX]Cgig��5K/pWVXRZT`KL_`V�]{��K/G���KLGjKLT�VXP�KLT`pZKO�5TUK/_UIL]CRZ_��Cehp¡¢�pZPX��VXILK/p$��YZTUK5VJKLT`_`� KLTUPjK!]CEZQSR0TUp�RZKLE\VXTU}CKLp
[\QSRk]CQSRZ^HGJeh}hGJ]Cgig�K/p¡pZe;QSR¡��KLG��fK/pZYZEZpH}��kpZYZK/p�B�¬�TUK * �Z}hK!g(EZPJP�VXK/p¡�hehp ¶ EZGjTUpZ}ipZe;QSR g(�ZR;~
PX]Cg EZpZY°I/KLT`VX]CEH�=� KLpZYHTU} T`g D�eh^H����KLGJK/QSRZpZK�V �fK/GJYZK/p¥EZpHY°KLTUpHKB��]{GjVXT`K��YZTUK�u��W© � I/��TUPjQSRZKLp
¶ EZGjTUpZ}1EHpZY KLTUpHKLg 0�eh�Z���;PJ^ZT`KL_`KLGO��KLPjVJGJT�VJVXK/p ��EZGJYZK�� Yk]CEZK/GjVJK Yk]CpZp�]CEZQSR p|EZG �h� * �Z}CK�� K/RZK
¶ EZGjTUpZ}CP}����]{^ZTUK/GJQLeCg�^ZE\VXKLGe�bq¡]�VJV�}hK/PJK/VJI/V���EZGJYHKCB

¢�_UP�� KLT`VJKLGjKLGE��TUehpZT`KLG�YZK/P*dfeCg�^ZE\VXKLGjPJQSRk]{QSRZPf}hT`_`Vxdf_U]CEZYZK ¦ B;[\Rk]{pZpZehp�B;[;KLTUp,u��W©{�FT`g ��RZT ~
_UehPjeh^ZRZT`Q®]C_�qs]C}W]CI/TUpa�hKLG,>���KLpWVX_`TUQSRWVXK/Gx��ehG�VXGJ]C}�	�[\Rk]h©C��� ����Gjeh}hGX]{g�giTUpZ}5]Ndfehgi^ZEHVJKLG���ehGE��_ ].�W~
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TUpZ}idfRZK/PJPe�!�*]CG-� KL}C� KLT`PJK/pZY¡���ZG�YZT`K5�fK/T`VXK/GJK ¦ pWV£��TUQSz|_UEZpH}�YZK/P5dfeCg�^ZE\VXKLGjPJQSRk]{QSRZPLB [\Rk]CpHpZehp
}h_ ]CEH�HVXK���YZ]CPJPYZTUKx��K/T|YZKLG�[\QSRk]CQSRZ^HGJeh}hGJ]Cgig�T`KLGJEHpZ}�}hK��feCpZpZKLpHKLp ¦ GJz{KLpZpWVXpHTUPJPjK-EZpZY���Gjeh�Z_UK/ga~
_ >hPjEZpZ}hPjPjVXGJ]{VXK/}hTUK/paPJTUQSR�]CEZQSR ]CEH� ]CpZYZK/GJK � K/GJKLT`QSRZK�YZKLG « pH��ehGjg ]�VXTUzb]CpW� KLpZYZK/pr_ ]{PJPJK/pi���HGJYZK/p�B
[\QSRk]CQSR���e{VOPJT`QSR¾]C_`P � K�VS�{VJTU}hEZpH}hPj��K/_UY¡���ZG « p\��ehGJg�]{VXT`z|^ZTUehpHTUKLGjK J]1]{EZQSRu}CKLGX]{YZKLI/Eu]{p$��Yk]1YZT`K
��K/}hKL_`p�K/TUpZYHKLEHVJTU}1PJT`pZY EZpZY�Yk]CP � GjK/VJV!giT`V�YZKLpu�Cl1kKL_UYHKLGJp EZpHYuYZK/p¾c � TU}hEZGjKLp YZK/p ��GJe�~
}hGX]CgigiTUKLGjKLG PJQSRZK/TUp|�k]CG�pZTUQSRWV-�CehG�EZp|�Z��K/Gj��T`pZYZ�k]CGjK 0��ZGJYHKLp0PjVXK/_U_�V®B

u®�W©%u�}CKL_ ]{pZ}bK/P*¬�T`K/VJGJTUQSRrMF�Hp|VJKLG@��GJTUpHI5]Cp�YZKLG}��pZT��hKLGjPJT�VS�{VxTUprq¡]CpZQSRHKLPjVJKLG*K/TUp�KLTUp\�:]CQSRZKLP��
I/� KLTUI/�Z}hT`}hKLPbq¡]{VjVX^ZGjeh�Z_`KLg§giT`VOK/TUpZK/g dfehgi^ZEHVXK/GFILE�_ >hPjKLp�B	¬�K/GN��KLQSRHpZKLG!�ZGX]{EZQSRWVXK }CEHV�u?©
qsTUp|EHVJKLp$�kEZg YZKLp����ZG�g�K/pZPJQSRH_UTUQSRHKN[;^ZTUK/_UKLGfPJeC��ehG�V�KLGjPJTUQSRWVJ_UTUQSRHKLp¡MFK���TUpZpZI/EZ}iILE �kpZYZK/p�B

¢��Z�ZT`_UYZEHpZ}�uhª�q¡]{VjV�TUp � KLTUpH}hKL_`KLT`VJK/Vfg�T�V ¶ Rk�st uhB ¶ RZ�i}|���HRZ� � BH}|� � w

¦ T`p¾]CpHYZKLGjKLPbD!]{^ZT`VJKL_��f]CGFYZKLG ��pHT`�{]CQiqs¢�¤ « ¢�d « B	¬�T`KLPJK/GF^ZGJeh}CGX]Cgig�T`KLGj�k]CGJK(��K/QSRZpZKLG��
YZKLG�TUpYZKLp ��[\¢ T`p � ehP�¢�_U]Cg�eCP Rk]CEZ^HVJPX�CQSRH_UTUQSR¥���ZG�YHTUKsDFK/GJpH��eCGJPJQSR|EZpH}���}hKLp|EHVJI/V���EZGJYZK��
�*]CGOK/TUpZK/GOYZKLGF_`KLTUP�VXEZpH}hPj�:�CRHTU}hP�VXKLp ��KLQSRHpZKLG!PJK/TUpZK/G+* KLT`VLB�¬�K/Gbqs¢5¤ « ¢�d « � ]CEZPj}hKLP�VS]{VjVXK�VbgiT`V
u�±4;��h�h� ¦ _`KLzWVXGjehpZKLpHG9>hRZGjKLp$�HzCehpZpWVJK4u��4;��h�h���5^�KLGX]�VXTUeCpZKLpr^HGJei[\K/z;EHpZYZKF]CEZP����ZRZGjKLp�EZpZYr��EZGjYZK
u��W©C�b�Cehp�KLT`pZKLg kehGJPjQSRZKLG�VXK®]{g PJea^ZGjeh}hGJ]Cg�giTUK/GjV �WYk]CPJP-K/G�]CEH�%KLT`pZKLg GJK/YZEZI/TUKLG�VXK/ps�?�Z� � GJK/VjV
[\QSRk]CQSR PJ^HTUKL_`KLp½z{ehpZpWVXK{B&* EZG!�fK/T`VJKLGJK/p°��KLGJK/TUpH�:]{QSR;EHpZ} �*]{GJKLp ]{EZQSR°YZTUK ¬�eh^Z^�KL_`PJQSRZGjT`VjVXK YHKLP
� ]CEZK/GJp EZpZY��e\QSRk]{YZKLppZTUQSRWVaT`p°Yk]CP ��GJeh}CGX]Cgig T`g�^H_UKLgiKLpWVJTUKLG�VNEHpZY YZTUK � �CE\��KLG }W�CpHIL_UT`QSR
�fK/}h}hKL_U]CPJPjKLp0�fehGjYZKLp B ¶ GJe{VXIFYZKLG�[\T`g�^H_UT��ZILTUK/GJEZpH}(�ZGX]{EZQSRWVXK!YZKLG���KLQSRZpZK/G�}h]CpZILK u � qsT`p;E\VXKLp'�
EZg p|EZGfK/TUpZK/p KLT`pZILT`}hKLpa* EZ}!ILE���K/GJKLQSRHpZKLp�B « prYZT`KLPJK/G%* K/T`VxGJK/QSRZpZK�VXK�YHKLG*��KLQSRHpZKLG }hKLGJ]CYZK�g ]C_
�\T`KLG+0�]{_U�ZI/�Z}hK VXT`K/��B	¬5]s��K/QSRZKLpZI/KLT�VNYk]{g ]C_`POpZe;QSR¾KLT`puGJ]CGJK/P(MOEHVF�f]CG �	PJ^HTUKL_�VXKaYZK/GN��KLQSRZpHKLG
Yk]CpZps]CEZQSR0p|EZG�YZGJK/T���]CG�VXTUK/p�B

u®�h±h�O��EZGJYZK��heCprDOKLp ¶ RZehgi^ZPJehp��fKLT`prdfeCg�^ZE\VXKLG���K/GjVXT`}h}hK/PjVXK/_U_�V.�CYHKLGxp;EHGx���ZG�Yk]{P*[\QSRZ]CQSR\~
PJ^ZT`KL_%}hKL�k]{EHV���EZGjYZKCB ¢�_UP�KLGjPjVJKLG5��KLp|EHVJI/VXK ¶ RHehg�^HPJehp Pj^�K/ILT`KL_U_`K(dfRHTU^ZP�� YZT`K!���ZG�YZTUK(MFK/pZKLGjTUK#~
GJEZpZ}�EZpZY � K/� KLG�VXEZpH}¾�hehp [\QSRk]CQSRHIL�Z}hK/p eh^HVJTUgiTUKLG�V(�f]CGJK/p�B ¶ RZehgi^ZPJehp¥GJK/QSRZpZK/VJKs�f�CRZGjKLpZY
YZKLG:��_ ]Cp|EZpH}hPJ^ZRZ]CPJK!Yk]CgiT`V �ZYk]CPjP�YZT`KLPjKLG���K/QSRZpZK/G�pk]{QSR¡PJK/TUpZK/G:�K/GjVJTU}hP�VXKL_`_UEZpH} �Z��K/G�KLTUpHKNq0TU_�~
_UTUeCp<* �Z}hKb^ZGJe0[;KLz|EZpZYZK ��K/� KLG�VXK/p ���HGJYZK{B��5�|� ehRZ_�YZKLGO��KLQSRHpZKLGOPjQSRZ_UEZPjPJK/pZYZ_UT`QSR �£p|EZG��NK�V£�*]
u � �4;��h�h�1* �Z}hKi^ZGje [\K/z;EHpZYZKr��K/� KLG�VXKLp¾zCehpZpWVJK���f]CG!KLG!YZe;QSR¾YZK/Gb� KLT`VX]CEZP!PjVX�CGJz|PjVJK1[\QSRZ]CQSR\~
QLehgi^ZEHVJKLG�PJK/TUpZK/G%* K/T`V�EZpZY�Yk]CPxD�eCpZILK/^HV.�;PJ^�KLI/TUKL_`_UK�dfRZT`^ZP����ZG�YZTUK�MOKLpZK/GJTUK/GJEZpH}bYZK/G@* �Z}hK�EZpZY
YZKLGjKLp � K��fK/GjVXEHpZ}OILE(�CKLGj� KLpHYZKLp$�h��EHGJYZK*K/TUpZT`}hK}�h]CRZGJK PJ^k��VXKLG�]CEZQSR K/Gj��eh_`}hGJK/TUQSRN��KLT\¬�K/KL^ � _`EZK
�hKLG��fK/pZYZK�V®B
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� K/�CehGr��TUGrEHpZP�YZKLg KLTU}CKLpWVX_`TUQSRZK/p ¶ RZKLg�]4�*YZK/G�kEZpZzWVXT`ehpZPj� KLT`PJK K/TUpZK/P0[\QSRk]CQSRZ^HGJeh}hGJ]Cgig�P��
ILEW�fK/pZYZK/p$�kKLT`p1z;EHGJILK/G ¦ �Hz|EZGjP-Yk]CGj�Z��K/G �;�*]CP-g�]Cpr�H��K/G*Yk]CP*giKLpHPJQSRZ_`TUQSRZKF[;QSRk]CQSRZPj^ZTUK/_��fK/TUPJP/B

� ]CpH}hK�}h_ ]CEH�HVXKrg�]Cp$��Yk]CPJPi��KLPJeCpZYZKLGjPiVX]C_UK/pWVXTUK/GjVJK�[\QSRk]CQSRHPJ^ZT`KL_UK/G��H��K/GiK/TUpZK1�H��K/GJYZEZGjQSR\~
PJQSRZpZT�VJVJ_UTUQSR�PjQSRZpZKL_`_UKbD�ehgN�ZTUpk]�VXTUeCpZPJ}W]{��K��CKLG����Z}hKLpsg(�ZPjPjVXK/p$��EZg giKLRZG]* �Z}hK!]C_`P�YZKLG�MOKL}hpZK/G
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PJTUQSR jK�pk]CQSR D�ehgi^Z_UK#�\T`VS��V YZKLG�[;VJKL_`_UEZpZ} EZpHY¥YZK/Ga¢�pZIL]CRZ_:�TU}CEZGJK/p¥]{EH��YHKLg � GjK/VJV J] p|EZG
PJQSRZ_`KLQSRWV5PJ]C}hKLps_ �CPjPjV ����T`KF_ ]CpZ}CK!YHTUKb[\EZQSRZKbYk]CEZK/GJp¡��T`GJY$�Z��T`GJY0g�K/TUP�V�K/TUpH�:]{QSR¡g�]C_�giT`V ¶ TUK���K
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[;VXK/_U_UEHpZ}¾I/TUKLgi_UT`QSR giTUK/P PJK/TUp�Bf¬�KLPjRk]C_`� z�>hpZpHKLp ��TUG�YZTUK [\EZQSRWVXT`K/��K �hK/GJGjTUpZ}hK/GJp EZpHY PJ^k]CGjKLp
Yk]CYZEZGjQSR°�fK/GjVJ�Ceh_U_`Kr��KLQSRZK/pZILK/T`VLB « p }hK/��T`PJPJK/p[;VXK/_U_`EZpZ}hK/p°TUPjV(¤�EZ_`_Ugie��hK�]C_U_`KLGJYHTUpZ}hP!ILT`KLgi_UT`QSR
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YZTUK/PJKLp¡MOGJ�ZpZYHKLp�YZKLPjRk]C_`�seC�=VJg ]{_UP*]{EH��YHTUK���K/Gj� KLpZYZEHpZ}��Cehp¡¤�EZ_U_`g�e��CK�~À��K/Gj�:]CRHGJKLp BZ¤�]{QSRZPjVJK�~
RZKLpZY��eh_U}{VaYZKLG�¯5EZKL_`_`VJK��;ViKLTUpHKLGaILT`KLgi_UTUQSR �À^ZGJT`g�T�VXT��hKLp�� « gi^Z_UK/g�K/pWVS]{VJTUehp½�Cehp ¤�EZ_U_`g�e��hK1T`p
¢�_U^HRk]�~ � K/VS]\Bkq¡]Cp0��K®]CQSRWVXK���Yk]CPJP�RZT`KLG-pZT`QSRWV�}hK/VJKLPjVJK/V���TUGjY$�ZTUpr� KL_`QSRZKLG�[\^ZT`KL_`^ZRk]CPjKOg ]Cp�PjTUQSR
}hKLGJ]CYZKF��K �kpZYZK�V®B

2-3 � U 590%� ��� �
∗ �E�9+K
�NB�K��F$G + � F$G�� 4@� 
���� �$��� 
�� �1+ + O ��"�� ∗

��
∗ �����,M# ��,��
�� ∗

�
	�
�����������������������! "�$#&%('&�)�(*�+-,.�-,�*0/

∗

��12	�
3�4���5�����617	�
�����!���812	�
��9��"���:�<;>=	�
3�?+�@-*BA��61�C81D�<1E,0F !�-#&%('&�GCH*�I-�?��,�+&�KJ LNMBOBL<PBQ�R"SUT-F	:V3�$9��"���:�XW0W�Y#!Z��$%#$
[�-I����\(�U�$�]�^�<;BF
�
∗ � �1+ + O ��"�� ∗

�
5 U � ~ �+�=� �4� � ���Fh6� :E:P� � ! ��\&� <

h
−

X ��qLkeqLu :
−

� h
−

X&��qLkeqLu���D �
∗ -[�&��
$� F4G�� � ��F$GE���K+ � ∗

�
�?: � � p�f7� q���f7k�~(�=sL�FhE�Pk{~{� sE��D �

∗ � �L��
L�� " ���<�T+ �1G1N − R ���HN"O �-� 
�$,4&>8^�H���$� ∗

�U /EV � ~W: z�D`~�
��PD�~ � ���;<
w�q7�]q7�2f��4k=~-��s �.~ �/�ah �&D
s :

−

��k(h �/��� fns��\�,hE�
−

�4f s{�]�
−

��k h4�4�j� w�f h�s �
−

>
−

�)��D
l�r�w�q7�:q7��f4�,hv�&DC

h
−

X ��qLkeqLu :
−

� h
−

X&��qLkeqLu���D
5 U � s XE: �Lf.s-��� �

∗ �BN�+�+Q���`_�? +�� � N � � 
L,�� � ����N1FG�R ���HN ∗

�
V � 3 � V0 �Lf.s-� D �

∗ ��B
L� ��F����	�4�	�'+ ��	� � � 
 �H�_N�
$�$� ������� ∗

�C �
∗ " �Q�$�� �P� FLG �����K�����Ka ∗

��
∗ *^�	,�b� �1+ + O ��"�� ∗

�
C`WcC��&d��$C�*�I��"�e,e+:���f��1g��,�+U��;UF	:V3�hCiW0WjYU;@-��-@-d�kl*UA�93A��&mn�!��*�+3;UF



� � ��� �������%��� u��

+"@�*BA"�XW
− �����	�
������ FV��#��U, W YFX,��EC�FE,����N; =9&*"C *!I-�����,�+U�KJ$,&T1 �<;BF�DW
−

�U�.���B��$�!�N�^��1
−

���!���81
−

���������81 9B���B�:�
− � ;!F\&/U9&*!C *�I���:��;UF	:V3�$��� +"@�*BA"�];+"@�*BA"�EW � F	:V3�&+"@�*BA"���0W �0�"���N;� #�Z����8F�&�e�0�0� W C ���]�!���5�����61 +!@�*�A!� ;UF #"Z��$%#$
 +"@�*BA"� 

! " '$# '*)"����
	

�]DFC � [ V4M$J4U�[E_
¬5]CgiT`VYZKLG�dfehg�^HEHVXK/G�KLT`pZK ��ehGjPjVJKL_U_`EZpZ}�Rk]{V.�?� KL_UQSRHK��TU}CEZGJK/p(PJT`QSR(EZpWVXK/GJKLT`pk]CpZYHKLG�]C�HVX]CEZPjQSRZKLp
_ ]CPjPJKLp e;YZK/G giT`VrMFK���TUpZp }CKLPJQSRH_ ]C}hK/p �fK/GJYZK/poz�>hpZpHKLp$�*gNEZPJPrYHKLG�nuKLG�V1YZK/G
�TU}CEZGJK/p YZK/g
dfehg�^HEHVXK/G�g�T�VJVX}CK/VXK/TU_�V%� KLGjYZKLp B\¬�]FYHKLGxdfehgi^ZEHVJKLG�¢�EHPJPX]{}hKLpa��TUK@�ÀKLT`pi[\^ZGJT`pZ}hK/G�TUPjV�}h_UK/TUQSRW�;TUKL_
n¾K/GjVf��T`K�K/TUp � �CE\��KLG���e;YZK/G\�ÀKLTUpHK5¬5]CgiK�z{]{pZpr��KLYZK/pZzCK/pZ_UehPf}hKL}hK/prI/� KLT ¶ �ZGJgiK�K/TUpZ}CK/VS]{EZPJQSRWV
�fK/GJYZK/p��-pHTUQSRWV��hK/GJP�VXKLRWV �hg(�ZPjPJKLp YHKLp �T`}hEZGJK/p�*�]CRH_UKLpW� KLG��fK/GjVXK-I/EZ}hK���TUKLPjKLp(� KLGjYZKLp$�CYZTUK �Z��K/G
YZKLpFn¾K/GjV	YZK/G��TU}hEHG�¢�EZPjz|EZpH�=V%}hKL��KLp Bn�eC_U}hK/pZYZK�nuKLG�VXK�Rk]C��KLpFPJT`QSRbYZ]C��K/Th��K/�f�CRZGjV%EZpHY �kpHYZKLp
TUp1�;TUKL_`KLps[\QSRk]{QSRZ^ZGJeC}hGX]CgigiKLp�¢�pW� KLpZYZEHpZ}Zª

% 4�@�>%� & 9;4:º®º ���{��´(»Z� '
� ]CEZKLG/ª u ~ u
[;^ZGJT`pZ}hKLG/ª c ~£c
� �CE\��KLGLª cHB � © ~£cHB � ©
¶ EZGjgsª © ~�©
¬�]Cg�K{ª � ~£�
[;QSR|�f]CGjILKA�TU}CEZGJK/p¡Rk]C��KLp YHKLpZPjKL_U��KLp`*�]{RZ_UK/p|� KLG�VO]C_`_UK/GJYZT`pZ}hP�g�T�V�pHKL}W]{VJT`�CKLg ��ehGJI/KLT`QSRZKLp

��K/Rk]{�=VXK�V EZpZY°YZ]¡YZKLG(D]>hpZT`} pZT`QSR|VN}hKLPjQSRZ_ ]{}hKLp°� KLGJYHKLp z�]CpZp$�KLGJRZ�C_`VbKLG ]{EZQSR°zCK/TUpZK/p nuKLG�V
ILEZ}hK���TUK/PJKLp Bk¬�TUK�q¡]{VJKLGjT ]C_��fK/GjVXK�PJT`pZY ���ZG YZTUK � K/� KLG�VXEZpZ}CPj��EZpZzWVJTUehpr��T`QSR|VJTU}(EHpZYrz�>CpZpZKLp�PjTUQSR
TUg ¦ pZYZPj^ZTUK/_k��TUKLYHKLG��hKLGJ�CpZYZK/GJp$�;Yk]FRZTUK/G�KLTUp � ]CEHKLG �WYHKLGxTUpiKLTUpHK�¬�]Cg�K�EZgi}hK��*]CpHYZKL_�Vx� KLGjYZKLp
z{]{pZp$�%pk]{VX�HGJ_UT`QSRugiKLRHGbnuKLGjVNRk]{VN]C_UP!I/� KLT*[\^ZGjTUpZ}hK/Gbe;YZK/GNKLT`p¾K/TUpZI/KL_UpHKLG � �{EH��KLG��giT`V!YZK/pZKLp
YZKLG�}hK/}hpZKLGjTUPjQSRZK!D]>hpZT`} J]apHTUQSRWV�q¡]{VJV�}CKLPJK�VXI�V�� KLGjYZKLpsz{]{pZp�B

¦ T`pZK � K/� KLG�VXEZpH}hPj��EZpHz|VJTUehp�PJEZQSRWVxpk]CQSRiYZK/g �;TUGjVJEZKL_`_Z]CEHPJ}hK����ZRZGjVJKLpa* EZ}OYk]CP � GjK/VjVx]C�aEZpZY
]CYZYZT`KLGjV�YZT`K q¡]{VJKLGjT ]C_��fK/GjVXKbILEZPJ]Cgig�K/p�B'�%ehPJT�VXT��hK�*�]{RZ_UK/p KLGj}hKL��KLp K/TUpZK/p q¡]{VJKLGJTU]C_`�CehGjVJKLT`_����ZG
n¾K/TUPJP����*�{RZGJK/pZY¥pHKL}W]{VJT`�CK1*�]CRZ_UK/p°KLT`pZKLp q¡]{VJKLGJTU]C_`�CehGjVJKLT`_x���ZGi[;QSR|�f]CGjIsK/GJ}hK/��K/p�B�n¾K/G pk]CQSR
KLTUpHKLG-KLG���eh_U}CKLp"* EZ}C��eh_`}hK5giKLRZG�qs]{VXK/GJT ]{_ ]CEH�YZKLg � GJK/VjV�Rk]{V �kPjVXK/RWV�giKLT`PjVXK/pZP-z|_ ]CG-��KLPjPJK/G�Yk]\B
¤�KL��KLp�YZK/g GjKLTUpHKLpsq¡]{VJKLGJTU]C_`� KLG�V%3kT`KLPJPjKLp�TUp1YHTUK � K��fK/GjVJEZpZ}ipk]{VX�HGJ_UT`QSRrILEHPX�{VJIL_UT`QSR�pZe\QSRr� KLT ~
VXKLGjK!DFGjT`VJKLGJT`KLp$�|��TUKOYHTUKO¢�pHI®]CRZ_ YHKLG���K/RZKLGjGJPjQSR|VJKLp �K/_UYZK/G �Z��KLPjK/VJI/VXK kKL_`YZKLG*T`g * K/p|VJGJEZg1�k]Cp;~
}hKL}hGjT���KLpZK}kKL_UYHKLG �?�hK/GJ�ZEHpZYZKLpHK ¶ �ZGjg�K�� � ]{EZKLGjpZPjVJGJEZzWVXEHG�EZpZY KLT`pZTU}CKLP�giKLRHG�TUpNYZTUK � K/� KLGjVJEZpZ}
KLTUp B ¶ GJe{VXILYHKLg TUPjV�EZpZY �H_UKLT`�HV�]C��KLG�YHKLGOqs]{VXK/GJT ]{_`� KLGjV�Rk�CE �k}rYk]CP�KLpWVXPjQSRZKLT`YZKLpHYZKiDFGjT`VJKLGJT`EZg
��K/TYZK/Gb* EZ}C�f]CRZ_t��YZKLpZp RZ�CE �k}1PjTUpZY PjQSRZehp }hK/GJT`pZ}hK qs]{VXK/GJT ]{_UEZpWVXK/GJPjQSRZTUK/YZK(]CEHPJPJQSRH_ ]C}h}CKL��KLpZY
���ZG�YHKLp ¢�EZPJ}W]{pZ}rYZK/PO[\^ZT`KL_`P�EZpHY KLT`p¡KLT`pZILK/_UpZK/G � ]CEZKLG�KLpWVJPJQSRZK/TUYZK�VFeC�=V��Z��K/GO[\T`KL}�e\YZK/G�¤�TUK#~
YZKLGj_ ]C}hK{B��CK�]CEH�=� KLpHYZTU}hK/G�EZpZYazCeCg�^Z_`K��\KLG�YHTUK � K��fK/GjVXEHpZ}hPj��EHpZzWVXTUeCpZKLp�YZKLGx[\QSRZ]CQSRZ^ZGjeh}hGX]{g�giK
PJTUpHY$��YZK/PjVXe0�fK/pZTU}CKLG * �Z}hK _U]CPJPjKLp�PJTUQSR�TUp YZK/GF}hKL}hK/��K/pZKLp * KLT�VF]C_U_`KLGjYZTUpZ}CPO]CEZQSR��Z��KLGJ^HGJ�H��K/p�B
¦ P }hTU_�V�RZTUK/Gf]{_UPJe!KLT`pZKLp�}heh_`YZKLpZK/p1qsT�VJVJKL_`� KL}bI/��T`PJQSRZK/pa��[\QSRk]{QSR|��T`PJPjKLpa��EZpHY1MOKLPJQSRW��T`pZYZTU}CzCKLT�V
ILE �kpZYZK/p�B

¤�]CQSRZP�VXKLRHKLpZYaYZK/G�¯5EZK/_U_UQ/e\YHKxK/TUpZK/GGjKLT`pNg�]{VXK/GJT ]{_UTUP�VXT`PJQSRF]C}hT`KLGjKLpZYZK/p � K��fK/GjVXEHpZ}hPj��EHpZzWVXTUeCp�B
¦ P��fK/GJYZK/p KLTUp\�:]CQSR PX�{gNVX_`TUQSRZK+�T`}hEZGJK/pW�fK/GjVXK(]CYZYZT`KLGjV �k�feh��KLT%^�ehPJT�VXT`�CK�*�]CRH_UKLp0KLT`pZKLp q¡]{VXK/GJT ~



� � ��� �������%��� � �

]C_`�CehGjVJKLTU_����ZG*nuKLTUPjP���K/YZKLEHVJKLp$� �f�CRZGJK/pZY pZK/}W]{VJT`�hK *�]CRH_UKLp1K/TUpZK/psq¡]{VXK/GJTU]C_`�CehGjVJKLTU_����ZG�[\QSRW�f]CGJI
��K/YZKLEHVJKLp�B
5�063 f��L��k�7�����s�f2u ~���k � 2L3LV��6.K3 h6q �.~�s7~eqLr

∗

h'�<
5�063 ~$�<� ��s-fnu-~���k(� D
U / V � ~ : xB>6�1� � s�fnu-~���k(� : z�D ~�
 � � D`~ �����<

5 U ��h
−

X �E> �7~ �@:E: i\��l�f.u7@�Ef.~��=�n�
� ��s-fnu-~���k(� : ��� s-f2u-~t��k(� � >�z�z D

5 U ��h
−

X �E> �7~ �@:E:Oi&�2l�f�uL7E� �����E��u ���
� ��s-fnu-~���k(� : ��� s-f2u-~t��k(�

−

>�z�z D
5 U ��h

−

X �E> �7~ �@:E: �4h u�~(r ��f2u�7%�%fn~t��� �
� ��s-fnu-~���k(� : ��� s-f2u-~t��k(� � ��z�z D

5 U ��h
−

X �E> �7~ �@:E: ��hLu{~�rL��f7u$7%�{�.�L�}� u-� �
� ��s-fnu-~���k(� : ��� s-f2u-~t��k(�

−

��z�z D
5 U ��h

−

X �E> �7~ �@:E: !���fnlL�efnu�7%�%fn~��-���
� ��s-fnu-~���k(� : ��� s-f2u-~t��k(� � �4x �ED

5 U ��h
−

X �E> �7~ �@:E: !R� f7l4��f7u�7}�{�.�L�%� u{���
� ��s-fnu-~���k(� : ��� s-f2u-~t��k(�

−

�4x �ED
5 U ��h

−

X �E> �7~ �@:E: �vl�uF� 7 � f{~?�,�-�
� ��s-fnu-~���k(� : ��� s-f2u-~t��k(� � ��z�z D

5 U ��h
−

X �E> �7~ �@:E: �gl�uF�P7 ��� � �v�.u�� �
� ��s-fnu-~���k(� : ��� s-f2u-~t��k(�

−

��z�z D
5 U ��h

−

X �E> �7~ �@:E:Xd\�.�]f7g�vf=~#�����
� ��s-fnu-~���k(� : ��� s-f2u-~t��k(� � ��z�z D

5 U ��h
−

X �E> �7~ �@:E: d\�.�]f7v��� � � �.u��n�
� ��s-fnu-~���k(� : ��� s-f2u-~t��k(�

−

��z�z DC
V �K3���V0 � ��s-fnu-~���k(� DC

�]D�� ��[ 5 MR_�_�M��
� KLT`g�[\QSRZ]CQSRZPJ^HTUKL_-}CKLRWViKLP Rk�CE �k} pZTUQSRWVap|EZG Yk]{GJEZg1��z|EZGjI/��GJT`PjVJTU}hK�qs]{VXK/GJT ]{_U}hK���TUpZpZK�ILE KLG�~
ILTUK/_UK/p$��PjehpZYZK/GJp ]CEHQSR KLTUpHKNPjVX]C�ZT`_UK �ehPjT`VXT`ehp ]{EH��YZKLg � GjK/VJV�ILE K/GJGJK/TUQSRZK/p�B�¬�]Cg�T�V���K/z;EHpZYZKLp
YZTUK�g�K/TUPjVJKLp [;QSRk]CQSRZ^ZGjeh}hGJ]Cg�giKr]{��K/G(ILT`KLgi_UTUQSRHKa��GJeC�Z_UK/g�K{B�¬�T`K K/GJGJK/TUQSRWVXK/p¥[\EZQSRWVXT`K/��KLp°GjKLT ~
QSRZKLpsYk]CILEs}W]CpZIFK/TUpH�:]CQSR0pZe;QSR¡pZT`QSRWV�]{EZP ��EZg z|_`KLTUpHK!^�ehPjT`VXT`ehpZK/_U_UK�kKLTUpHRZKLT�VXKLp0]CEHPJGJK/QSRZpZK/p ILE
z�>hpZpHKLp EZpZY PJe½g�]CQSRZK/p Rk]C_�V�K/TUpZT`}hK1��GJeh}hGJ]Cgig�K0]CEZPj}hTUK/�ZTU} �h]C}hY ]CEH�5��K/TUpZYZ_`TUQSRZK � ]CEHKLGJp'�
�hKLGjpk]CQSRZ_U�CPJPjTU}hK/p¡Yk]{��K/T%YHTUK ¦ pWV£��T`QSz;_`EZpZ}�YZKLG�KLT`}hKLpZK/p �T`}hEZGjKLp0EZpZY¡PjQSRW�*�CQSRHKLp Yk]CYZEHGJQSR pk]?~
VX�ZGj_UTUQSRiYZT`K�K/TU}hK/pZK��%ehPJT�VXT`ehp�B\MFK/}hKLp�PjVX]CGJz{K�giKLpZPjQSRZ_UT`QSRZKO[\^HTUKL_`KLG�e;YZKLG}��Gjeh}hGJ]Cg�giK-giT`VxK/V£�f]CP
^�ehPjT`VJTUehpZK/_U_`KLg MOGJEZpZY\��TUPJPjKLp$� }CKLRWVFYk]CPOpk]�VX�ZGj_UTUQSR giKLT`PjVOpHTUQSRWVF_ ]CpH}hK(}hEHVLB ¬�T`K(g�K/TUP�VXKLp`��GJe�~
}hGX]CgigiKiK/GJRk]{_`VXK/p¾YZK/PJRk]{_U����p|VJKLGjPjVX�\VXILEHpZ} YZEZGjQSR ¶ ]{��K/_U_UK/p$�	YZTUKiYk]CGj�Z��KLGN¢�EZPJz|EZp\�=V }hKL��KLp'�
]CEH��� KL_`QSRZK�kKL_`YZKLG�YZT`K TU}hEZGjKLp0g�T�V-��ehGjVJKLT`_ ILE ^Z_U]{VXI/TUK/GJKLp0PJT`pZY�B6* EZg � K/TUPj^ZTUK/_ ��K��fK/GjVXK�VOYZT`K
� K/� KLG�VXEZpZ}CPj��EZpZzWVJTUehp0KLT`}hKLpZKO[\^ZGJT`pZ}hK/G*e\YHKLG � �CEH��K/G �ZYHTUK5T`g * K/p|VJGJEZg PjVJKLRZK/p$�ZgiT`V*K/TUpZK/g RL>�~
RZKLGjKLp½nuKLGjV ��]C_`Pb� KLpZp YZT`KLPjK ��TUGjz;EHpZ}hPJ_`ehP ]CE\��YZKLG(K/TU}hK/pZKLpMOGJEHpZYZ_UT`pZTUKae;YZKLGNTUGJ}CKLpZYH� e ]Cg
��]CpHY PjVXK/RZKLp BW¬�TUK � K/� KLG�VXEZpZ}CPj��EZpZzWVJTUehpizCehpHPJEZ_�VXTUK/GjV�I/E YZTUK/PJK/g *�� KLQSz(��KLPJ]C}CVXK ¶ ]C��KL_`_UKLpNEZpZY
Yk]CP)��GJeh}CGX]Cgig �hKLGjPJEZQSRWV�KLT`}hKLpZKj�TU}hEHGJKLp1pZ]CQSRsq">h}h_`TUQSRZz{KLT`V*]CEH�%YZT`KLPJKj�K/_UYZK/G*ILE�P�VXKL_`_UK/p1EZpZY
��KLTUpHYZ_UT`QSRZKy�T`}hEZGJK/p�g >h}C_UTUQSRHPjV*�CehpsYHTUKLPjKLp"kKL_UYHKLGJp1��K/GJpZI/EZRk]C_�VXKLp B

¤�]CQSRZP�VXKLRHKLpZY YHKLG�¯5EZKL_`_UQ/e\YZK�KLTUpHKLG�[\^ZGjTUpZ}hK/G ¶ ]{��KL_xt:±��H±Ww ���ZG*nuKLTUPjPLB�¬5] YZT`K![\^ZGjTUpZ}hK/G-TUg
* KLpWVXGjEZg YHKLP � GjK/VjVXKLP�TURZGjK [;VX�CGJz{K ]Cg ��K/PjVXK/p KLpWVJ�:]{_`VXK/p$��KLGJRZ]C_`VJKLp [\^HGJTUpH}hKLG�]CEH�EkKL_`YZKLGjp TUg
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* KLpWVXGjEZg KLT`pZKFRL>hRZK/GJK � K/� KLG�VXEZpZ}4���f�CRZGjKLpZY [\^ZGJT`pZ}hK/G �kYZT`KOTUGJ}CKLpZYH� e�]Cg ��]{pZYsP�VXK/RZKLpse\YZK/G
pZe\QSR0}W]CG-pHTUQSRWV�KLpWV£��TUQSz{KL_`V�PjTUpZY0pk]{VJ�ZGJ_`TUQSR1PJQSRH_UKLQSRWVJKLG���K/� KLG�VXK�V�� KLGjYZKLp�B
5�063 �4h u�~(r ��fnu 7%�}f2~t�-����� �
�A:=<

−

>�zL�
−

>-zL�
−

>-zL�
−

>�zL�
−

>-zL�
−

>-zL�
−

>-zL�
−

>�zL�
−

>�zL� zg� zv� zv� zv� zv� zg�
−

>-zL�
−

>�zL� zg� �g� �g� �g� �g� zg�
−

>-zL�
−

>�zL� zg� �g� >2zg� >2zg� �g� zg�
−

>-zL�
−

>�zL� zg� �g� >2zg� >2zg� �g� zg�
−

>-zL�
−

>�zL� zg� �g� �g� �g� �g� zg�
−

>-zL�
−

>�zL� zg� zv� zv� zv� zv� zg�
−

>-zL�
−

>�zL�
−

�nzL�
−

>-zL�
−

>�zL�
−

>-zL�
−

>-zL�
−

�nzL�
−

>,zCED
¬�TUK���K/Gj� KLpZYHEZpZ}aPJeh_`QSRZKLG ¶ ]{��K/_U_UK/p Rk]�V*PJT`QSR1]C_`Pf^ZGjeh�k]C�HVJKLP�q0T`VJVJKL_�KLG���TUK/PJKLp'�HYZT`Kj�T`}hEZGJK/p

GJTUQSRWVJTU}!ILErK/p|V£��T`QSzCK/_Up�B « prYZKLG ¦ pZYZ^ZRZ]CPJK5K/TUpZK/P-[\^HTUKL_`Px� KLGjYZKLp1pZ]{VX�ZGj_UT`QSR�giKLT`PjVf]CpZYZK/GJKjkK/_UYZK/G
��TUQSRWVXT`}hKLG5���ZGOYHKLp¾[\^ZTUK/_`�CKLGJ_U]CEH�xEZpZY�YZT`K ¶ ]C��KL_`_UK/p �fK/GJYZK/p¾TUp YZT`KLPjKLGb[\^ZT`KL_U^HRk]CPJK YZ]CpZp�]CEZQSR
TUp1�;TUKL_`KLp1��GJeh}CGX]Cgig�K/p1}W]CG-pZT`QSRWV�giKLRHG*�hKLG��fK/pZYZK�V®B
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¦ T`pZTU}CK(YZKLG!]CpHPJQSRZ_`TUKLPjPJK/pZY½]CE\��}hK/���ZRHGjVXK/p � K/}hGJT � K(� KLGjYZKLpuI/�f]CGFTUp YZT`KLPJK/Gbq¡]{VXEHGX]h]CGj��K/T`VF}W]{G
pZTUQSRWV KLGj�f�CRZpWV �\VS]{EZQSRZKLpr]C��K/G T`g * EZPJ]Cg�giKLpHRk]CpZ}!g�T�V dfehgi^ZEHVXK/GJPjQSRk]CQSR1PJebRk�CE �Z}(]CEH���|Yk]{PJP
PJTUKORHTUKLG*VJGJeCVJILYZK/g z|EZGJIFKLGjz|_ �CG�V-�fK/GJYZK/p�B

	 �&J�
`[&JLW� JLH���U����
¢�EZQSR RZTUK/Gr}hK/R|V0K/P0YZ]CGJEZg1�fYHKLpo��KLGJI��fK/TU}hEHpZ}hPj�:]{z|VJehG1YZK/G¡[;EZQSR|�k�CEZgiK ILEoGJK/YZEZILT`KLGjKLp�B ¦ P
�fK/GJYZK/p p|EZGsYHTUK ��TUGjz;_`TUQSRP�£K/Gj��eh_`}hPj�CKLGjPJ^ZGjKLQSRZK/pZYZKLp�� *�� KLT`}hK �fK/T`VXK/Gj�CKLGj��eC_U}CVLB�¬�TUKu[\EZQSRZKuTUg
[\^ZTUK/_U�k]{EZg ��TUGjY¡Yk]CYHEZGJQSR¡VJTUK���KLG ��Yk]{���HG��CKLGJGjTUpZ}CKLGjV�PJT`QSR pk]{VJ�ZGJ_`TUQSR0YZTUK � GJK/T`VJKNYZK/GO[\EZQSRHKCB « g
MFK/}hKLpZPJ]{VXIFI/EZg ¢�_`^ZRk]�~ � K/VX]�~À��K/Gj�:]CRZGjKLp�TUP�V:kehGj�f]CGJY"��GJEZpHTUpZ}�]C��KLG�zCK/TUp0K��H]CzWVXK/P���KLG��:]CRZGjKLp
g�K/RZG �\Yk]CP*RZK/TUPjPjV.�\KLP-z�>hpZpZK/p0PjTUQSR1RZT`KLG YZEZGJQSRZ]CEZP�]CEZQSR�kKLRH_UKLGfKLTUpHPJQSRZ_`KLTUQSRHKLp$�\Yk](YZTUK��hK/Gj� KLp\~
YZK/VJKLp¾��K/Gj�:]CRZGjKLp½giKLT`PjVbp|EZG(¬5]{EZg�K/pZGJK/}hKL_`p½PJT`pZY$�	YZT`K�I��*]CGNeC�=VXg�]C_UPOI/EZg ¦ G���eh_U}s]C��KLG!Rk]C_�V
]CEZQSRs]C�sEHpZYsI/EsT`pZP*��KLGjYZKLGj��K/ps���ZRHGJKLp0z�>CpZpZKLp B

� [\Q�T@V�[ 5j_�MRQ � � JL[���Q�^��\Q�U�V4U$��� ��[ 5�_�MRQ
¬�TUKi}h_UK/TUQSRZK � GJK�VJVJPjVXK/_U_`EZpZ}0z{]{pZp½YZEZGjQSR½�hK/GJPJQSRHTUKLYHKLpZK1* EZ}{��eh_U}hK/p¾K/GJGJK/TUQSRWVN� KLGjYZKLp B ��g p|EZp
zCKLT`pZK5� KLGjVj�heh_`_UKF��KLQSRZK/pZILK/T`V�I/E��CKLGjPJQSRW�fK/pZYZK/p$� � KLGJYHKLp0TUp1YZK/p0giKLT`PjVJKLp0[\QSRk]{QSRZ^ZGJeC}hGX]CgigiKLp
PJeh}hK/pk]CpZpWVJK ¶ GX]{pZPJ^�ehPJT�VXT`ehp ¶ ]{�Z_UK/P0t7]CEZQSR¥]C_`P 0�]CPjR|VX]C�Z_`KLP ��KLILK/TUQSRZpHK/V#w(�hK/Gj� KLpZYHK/V®B D�eCg�gNV
KLTUpHK�[;VXK/_U_`EZpZ} �f�CRZGJK/pZYKLTUpHKLPi[\^ZT`KL_`KLP ]CE\��Yk]{P � GJK�VJV.��YZTUKr��KLGjKLT�VXP(I/EH�hehGaK/TUpZg�]C_x��K/GJKLQSRHpZK/V
��EZGJYZK��fPje°z{]{pZp g ]{p PJT`QSR Yk]CPrK/GJpZK/EHVXK � KLGjKLQSRZpZK/p YHKLG1]CEHPJPJT`QSRWVXPJGjKLT`QSRZPjVJKLp �eC_U}hK/IL�Z}hK0KLG�~
PJ^k]CGjKLp$���fK/pZpuYHTUK(��KLGjKLT`VJP5��KLGJK/QSRZpZK�VXKLpuEZpZY ]C�H}hKLPj^�K/TUQSRZK/GjVXK/p * EH}C��eh_U}CKLp ]CEHPOYZKLg§[\^�K/TUQSRZK/G
]C�Z}hK/GJEH��K/p0� KLGjYZKLpsz�>hpZpHKLp�B�¬5]CYHEZGJQSRsz{]{pZp¡��KLQSRHKLpZI/KLT`V�K/TUpZ}hK/PJ^k]{GjV��fK/GJYZK/p�B

� ����W]M$JLU���� ����M$J � [���M��EV �`JL[\U��
�]{_U_UP�I/� KLT dfehg�^HEHVXK/Gx}CKL}hK/pZKLT`pk]CpZYZK/G Pj^ZTUK/_UK/p$�Wz�]CpZp YHTUK]* KLT�V�TUpiYZKLGxYZKLG�}hK/}hpZK/GJTUPjQSRZKOdfeCg�^ZE;~
VXKLG�PJKLT`pZKLp ¢�p|V£� ehG�VXILEH}0��KLGjKLQSRZpHK/V.� YZ]CILE }hK/p;E\VXI/VO� KLGjYZKLp'� PJKLT`pZKLp �f]CRZGjPJQSRZK/TUpZ_`TUQSRZP�VXKLp ¢�p|V�~
�fehG�VXI/EZ}¡I/E¾��KLGJK/QSRZpZK/p½EZpZYuYk]CpZp�KLT`pZKLpuYk]CGX]{EH�*K/p|VJPJ^ZGjKLQSRZK/pZYZK/p MOKL}CKLpZI/EZ}sI/E¾��KLGjKLQSRZpZK/p�B
�]{_U_UPYZKLG�K/Gj�f]CGjVJK/VJKj* EZ}O}CKLPJ^HTUKL_�V���TUGjY$�CRk]{��K/pi��T`G�KLT`pZK�qsKLpH}hK]* KLT`V�}hK/� ehpZpZK/p$�|YZTUK-K/pWV£�fK/YZKLG
Yk]CILE }CKLp|EHVXI�VF�fK/GJYZK/p�z�]CpHp$��YZT`KLPJKb�x]CGJTU]CpWVXKNVJTUK/��K/G�I/E�EHp|VJKLGjPJEZQSRZK/p$�	e\YHKLGO]C��KLG�YZKLpuMOKL}hpZK/G
EZpWVXKLG]* K/T`VXYHGJEZQSzrI/EsPjK/VJI/VXK/p$��TUpZYHKLg YZK/G���K/GJKLQSRHpZK/VJK�* EZ}iYZT`GJKLzWV�]CEHPJ}hK/PJ^ZT`KL_`V-��T`GJY�B



� �������-��� � �]����������� �h�

� ���EU��]MRQ
¬5]CgiT`V���T`GJYaYk]CP\��Gjeh}hGX]{g�g ��K/ILK/TUQSRZpZK�V.�WYk]{P�YZTUK)* �H}hK-KLGjILKLEH}CV.�W��K/� KLG�VXK/VxEZpHY�]{EZPj�f�CRZ_�V®BW¬�T`K
KLpZ}hT`pZK TUP�V.��EZg YZT`K � KLYHTUKLp|EZpH}0��KLp|EHVJILK/Gj��GJK/EZpZYZ_`TUQSR�ILE }hK/PjVS]{_`VXK/p$��giKLT`PjVOT`p KLTUpHK }hGX]C^HRZTUPjQSRZK
�O��KLGF3��CQSRZK K/TUpZ}CKL�ZEZpHYZKLp�B�n¾K/pZp TUp YZT`KLPjKLGFq¡]�VXEZGJ]h]CGJ��KLT�V��Cehp KLTUpHKLg [\QSRk]CQSRZ^HGJeh}hGJ]Cgig YZT`K
��K/YZKFTUPjV �ZYk]CpHpsT`PjV�Yk]CgiT`V*YZTUK ¦ pZ}hT`pZKO}hK/g�K/TUpWV®B

� J���� �%H����\Q65�!�SLT]M$J
¬�TUK ¦ G9>���p|EZpZ}L��Yk]CP�RZKLT`PJP�V�YZT`KbK/GJP�VXKLp<* �Z}hK!TUp0KLTUpHKLg [\QSRk]{QSRZPJ^ZT`KL_t����KLP�VXTUgigiKLp�eC�=VXg�]C_`P-YZKLp
dfRk]CGX]{z|VJKLG�KLT`pZKLG�}W]CpHILKLp ��]CG�VXTUK{B « p¡YZK/p¡R|EZpZYHKLGjVJKLp¡�Cehp<�h]{RZGJK/p$��PJKLT�VO[;QSRk]CQSR }hK/PJ^ZT`KL_�V-��TUGJY'�
Rk]C��KLpiPJTUQSRiYZK/PJRk]C_`�i�;T`KL_UK-[\^ZTUK/_`VJRZKLehGjK/VJTUzCK/G�g�T�V�YZK/pr]CEZPjPJT`QSR|VJPJGjKLTUQSRHPjVXK/p ¦ G9>���p|EZpZ}hK/p���K/�:]{PJPjVLB
��g p;EHp�YHTUKLPjK ¦ GJz{KLpZpWVXpHTUPJPjKi]CEZQSR ���ZG�YHKLpudfehgi^ZEHVXK/G5p|EHVXI/�k]CG5I/E g ]{QSRZKLp EZpZY I/E �hK/GJRZT`p\~
YZKLGjp$�WYk]CPjPxYHTUK���KLQSRZpZK/G YHTUKLPjK�¢�pH�:]CpH}hPJI/�Z}hK�TUgig�K/G��T`KLYZK/GxpHKLEi��K/GJKLQSRHpZKLp�g(�ZPJPjKLp$�W�CKLGj���H}hKLp
YZTUKig�K/TUP�VXKLp½[\QSRk]CQSRH^ZGJeh}CGX]Cgig�Ki�Z��KLG ¦ G,>���p;EHpZ}hPJ�H�ZQSRZKLG���YZT`K�K/PNKLGjg >C}h_UT`QSRZKLpu]CEHVJehg ]�VXTUPjQSR
]CEH��KLT`pZKLpN��K/PjVXT`g�gbVXKLp�* EZ}5giT`V%KLT`pZKLg KLpWVJPJ^ZGjKLQSRZK/pZYZKLprMFK/}hKLpHILEZ}5I/Ea]CpWV£�feCGjVXK/p$�CeCRZpZK*Yk]{��K/T
]CEZQSR p|EZG�KLT`pZK([;KLz|EZpZYZK(��K/QSRZKLpZI/KLT�V5TUps¢�pZPj^ZGJEHQSR ILE pHKLRZgiKLp�B�¬5]iTUp0YZTUK/PJKLp ¦ G,>���p;EHpZ}hPJYZ]�~
VXKLp|�k]{pZzCK/p eC�=VXg�]C_`P�qsTU_`_UT`ehpZKLpr�Cehp<* �H}hKLp0}hKLPj^�K/TUQSRZK/GjV�PJT`pZY$�kz�>CpZpZKLp¡YZTUK![\QSRZ]CQSRZ^ZGjeh}hGX]{g�giK
eC�=VXg�]C_UP KLT`pZKO�5TUK/_UIL]CRZ_��Cehp<* �H}hKLp0]CEZP����ZRZGjKLp$��KLRHK!PjTUKF�Z��KLGjRk]CEZ^HV�I/E¡��KLQSRZpHKLp¡��KL}CTUpZpZK/p�B

��[ 5�_FM 5�[\Q�M � � ��W]Q�^�UFMR_�W][&V�M��#5�[����
¬5]O��K/TUg ¦ pZYHPJ^ZT`KL_�TUg [\QSRk]CQSR�eC�=V�p|EZG�pZe;QSR�K/TUpa^k]h]CG�� KLpHTU}hK)�T`}hEZGjKLpi]CEH��YZKLg � GJK�VJVxPjVJKLRZK/p$�
GJKLYHEZILT`KLGjV�PJT`QSR YZT`K!¢�pZI®]{RZ_YHKLG�g >h}C_UTUQSRHKLp * �Z}hK!pk]{VX�HGJ_UT`QSR�PjVS]{GJz�B ¦ pZYHPJ^ZT`KL_UK!giT`V�g ]?�HT`g ]{_��
[;VXK/TUpZK/p�]{EH� YHKLg � GJK/VjV�_ ]CPjPJK/piPjTUQSR�]C��KLG�K#�Z]{z|Vx_?>hPJK/p�B � K/T � KLYZ]CGj���fK/GJYZK/p Yk]{pZpaTUg ¦ pHYZPJ^ZT`KL_t�
�fK/pZprg�]��\TUg�]C_HpZe;QSR1©F�ZTUPx�+�TU}CEZGJK/p ]CE\��YZK/g � GJK/VjVfP�VXK/RZKLp t�e\YHKLGx]C��KLGxYZTUK�q">h}C_UTUQSRHzCKLT�V���K#~
PjVXK/RWV.�|YZTUK�¢�pZI®]CRH_�YHKLG@�TU}hEHGJKLpi]CE\�	©Oe\YZK/Gx�N[;VJ�ZQSzaILEiGJK/YZEZILT`KLGjKLp�w{�\K/TUpH�:]CQSRiYZT`K�K/pWVXPJ^HGJKLQSRHKLp\~
YZKLp ¬5]{VXK/p|�k]CpZz{KLp1zCeCpZPJEZ_�VXT`KLGjV EZpZY�Yk]CPf[\QSRk]CQSRH^ZGJeh}CGX]Cgig z�]CpZp YZ]CP ¦ pZYHPJ^ZT`KL_�]CpZPJQSRH_UTUK/PJPjKLpZY
�£^�KLGj��K/zWVF�r]C�W��TUQSz{KL_Up'��GJK/g�T`PN]Cp|�ZT`K/VJKLp°e;YZKLGN]CEH��}hK/��K/p$�� KLpZp YZT`Kr¤�TUKLYHKLGJ_U]C}hK�EZpW�hKLGjg�K/TUYZ�Z]CG
TUPjVLB
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n½]CGfYZTUK5[\QSRk]CQSRZ^HGJeh}hGJ]Cgig�T`KLGJEHpZ}(TUp TURZGjKLp1¢�p\�:�CpZ}hK/p1KLTUp � K/VS��VXTU}CEZpZ}hP���KL_UY����ZG�kehGJPjQSRZKLG��ZYZT`K
PJTUQSRoYk]{GX]CEZP ¦ GjzCKLpHp|VJpZTUPjPJK��Z��KLGrgiKLpZPjQSRZ_UT`QSRZK « pWVXK/_U_UT`}hKLpHI KLGjRZe���VXKLp'�*TUP�V1Yk]CP0MF]CpZI/K RZKLE\VXK
KLRZK/GOILE KLT`pZKLg MOKLPJQSRZ�{�=VF}hK/� ehGjYZKLp�BR* EZYZKLg ��K��:]CPJPjKLp PJT`QSR �;TUKL_`K�0�eh�Z���;^ZGJeh}CGX]Cgig�T`KLGjKLG�giT`V
YZKLG�[;QSRk]CQSRZ^ZGjeh}hGJ]Cg�giTUK/GJEZpH}L����TUK¡YHTUK¡YHEHVXI/KLpZYZK/p �hehp [\QSRZ]CQSRZ^ZGjeh}hGX]{g�giKLp ��K/� KLT`PJK/p$�*YZT`K
ILEZgiKLT`PjVxzCehP�VXK/pZ_UehPxTUg « pWVXKLGjpZK/VfKLGjRk�C_`VJ_UT`QSRiPjTUpZY B|¬5]CPxEZGJPj^ZGJ�ZpH}h_UT`QSRZK]* TUKL_t�W]CEZP�YZK/G*[;QSRk]CQSRZ^ZGje{~
}hGX]CgigiTUKLGjEZpZ} ¦ GjzCK/pZpWVXpZT`PJPJKs�Z��KLG z|�ZpZP�VX_UT`QSRZK « pWVXK/_U_UT`}hKLpHIrILEKLGj_ ]CpZ}CKLp$�Rk]{VaPJT`QSR]C_U_`KLGJYHTUpZ}hP
pZTUQSRWV�KLGj���H_U_`V �ZYk]aPJT`QSR¡YZT`K!GjKL_U]{VXT��rPJT`g�^�KL_ }CKLPjVJGJT`QSz|VJKLp [;QSRk]CQSRZ^ZGjeh}hGJ]Cg�giK!]C_U_`KLp0]CpZYHKLGJK/p¡¢�p\~
PX�{VJILKLp�� KLT`VX]CEZP��Z��KLGj_UKL}CKLp0ILKLT`}CVXK/p�B

�5�W� ehRZ_OYZT`K g�K/TUP�VXKLp [;QSRk]CQSRZ^ZGjeh}hGJ]Cg�giK ��KLGjKLT`VJP �;TUK/_�ILEoP�VS]CGjz¥���ZGrYHTUK qsK/RZGJIL]CRZ_OYZK/G
[\QSRk]CQSRZPj^ZTUK/_UK/G!PjTUpZY'� zCehgig�K/p TUgig�K/G���TUK/YZKLGFpZK/EZKapZe;QSRu_`KLTUP�VXEZpH}hPj�:�CRHTU}hK/GJK ��GJeh}CGX]Cgig�KN]CEH�
YZKLp qs]CGJzWV®B q¡]CpH}hKL_`P�}hK/KLTU}CpZK/VJKLG�MFK/}hpZKLG�_ �CPjPjV�g ]{p¡Yk]CpHp Rk]C_�V�YZT`KN��KLQSRHpZKLG5}CKL}hK/pZKLT`pk]CpZYZK/G
PJ^ZT`KL_UK/p e\YZK/GOGJK/YZEZILT`KLG�VFYZTUKi[\^HTUKL_`PjVX�CGJz{K YZKLGb��GJeC}hGX]CgigiK�� EHg§]CEZQSR�g�]C_�I/Eu}hK���TUpZpHKLp�B ¦ GjPjV
YZEZGJQSR�YZTUK/PJK �5^HVXT`ehp$�WYZT`K�[;^ZTUK/_UPjVX�CGJz{K�I/E GjKLYZEZI/TUK/GJKLp'�|� KLGjYZKLp YZTUK�giKLTUP�VXK/pr[\QSRZ]CQSRZ^ZGjeh}hGX]{g�giK
�Z��K/GJRk]{EZ^HV*PjTUpZpW�Ceh_U_����ZGf¢�pH�:�CpZ}CKLGfEHpZY1PJQSRW�f�CQSRZKLGjKb[\^ZTUK/_UK/GLB|¢�_`P � KLGjpZTUpZP�VXGjEZg�K/pWVf���ZG ¢�pH�:�Cp;~
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