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R�OGJ G � � { r`CEFIR&FIa7CmRIR�J^PIJ i ��OGJ^V)R�OGJ�DGVGYZkKJ5P_F_J � CmF�Cm|�]KD�R��E�K�Q�¸�K�K�qeKJ^CEP_F�]Kr i CmV i
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DGVGYokEJ^PIF_J;�¸�"!�R_])R_OGJ�CEVfR�OGPI]K�GYoa��QP_Y`VQa^Y`�Qr`JE�Q|GDQR�R�OGJ YoV�� CmR_Y`]KV}CmPIe F_]KroDQR�Yo]KV.CE�G�vJ7CEPIF
R�])|�J�R_OGJ S ]KFXR��GP_]ES YoF_Y`VQHGt
\ OGJ Y`V��}CmR�Yo]KV}CEPXe
DGVGYZkKJ^PIF_J�FIa^J5V}CEP_Yo]?FIR�CmR�J5F"R�OGCmR"]EDGP"DGVQYokKJ5P_FIJ � CmFsY`V��}CmR�J i

JyH���]EVGJ^VfR�Y`CEr`rZe L»CEFIR i DGPIY`VGH�R�OQJ U}PIFIR<� n M�� � FIJ^a^]EV i F·CmL¢R_J^P)R�OGJ.|GY`H |}CEVGHQt \ OGJ
��]KFIF_Yo|GY`roYoRWe�]EL FIDGabO)CEVsJvHQ�v]KVGJ5VfR�Y�Cmr�JvHQ�GCEVGF_Yo]KV ��CEF�LN]KDGV i Y`V�R�OGJ���J^VQJ^P�Cmr \ OGJ5]KPIe
]EL${�J^r`CmR�YZkgYoRWe)|fe i J�7�YoRIR�J5P2�¸ .!ACEr`PIJ7C i e�Y`V
�7�Q�1����|GDQR�YoR/��CEF[VG]mR�DGVfR�Y`r�R�OGJ����5oE���¸F
R�O}CmR&� DQR_O	�°�"! i J5F_a^PIY`|vJ i R�OQJ |}CEFIY`a �GPIY`VGa5Y`�GroJ^FB]ELvY`V�� CºR�Y`]EV ��p F_S CEror�PIJ^HKYo]KVs]EL R�OQJ
DGVGYokEJ^PIF_J�Y`F�JvH��}CEV i J i JvH���]KVQJ^VfR�Y`CEr`rZe.R_] C�F_Y \^J SsDGabO
|QY`HKHKJ5PqR�OGCEV?R�OGJ DQVGYokEJ^P_FIJ
��J a7CmV.]E|GF_J5PIkKJ�R_] i C7eEt \ OGY`F[JvHQ�Qr�CEYoVGF�R�OQJ�FIS ]g]ER_OGVGJ^FIF[]ELAR�OGJ�DQVGYokEJ^P_FIJ |�J5a7CEDGFIJ
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J5kKJ5PIe�R�OQY`VGH FIR�J5S F&LNP_]ES C�R�Y`Vfe �GCEPIR�]ELvR�OGJu]KPIY`HKYoV}CErgP_J^HEY`]KV tBTWVGOG]KS)]KHKJ5VGJ^YZR�YoJ^F&CEPIJ
JyH��Gr�CmY`VGJ i |fe 9 D}CEVfR_DGS �GDGa5R_D}CmR�Yo]KVGF�R�O}CmRsCEP_J)LNP_]5\5J^V YoV r�CºR�J^P CEF�R�OGJ�DQVGYokEJ^P_FIJ
a^]KVfR�YoV�DGJ^FqR_] JvHQ�GCEV i t�p/r`FI]G� i DGJ"R_] R�OQJ"Y`VQa^P_J^CEF_J Y`V�F_Y]\5JE�:CEVfe�a5DGPIkmCmR_DGP_J"]EL$R�OQJ
Y`VGYZR�Y�Cmr:P_J5HKY`]EV5��]KDGr i |vJ^a5]KS J FIS CEror�CEV i R�OGJ DGVQYokKJ5P_FIJM��]KDGr i CE�G�vJ7CmPuR_] |vJ�� CmR7t
\ OGJ�]KPIY`HKYoV}CEr$S)] i J^r�� CmFsF_]g]KV J5VGO}CEVQa^J i |fe ]ER�OQJ^P�S ] i J^roF roY`hmJ)VQJ
� Y`V��}CmR�Yo]KV �
abO}CE]ER_Y`auY`V�� CºR�Y`]EV �fOfe�|QP_Y i Y`V�� CºR�Y`]EV � o4!²t \ OGJ^FIJqS)] i J^r`F&PIJ 9 DGY`PIJ/R_OGJqh�VG]	��r`J i HKJ/]EL
J^r`J5S J5VfRbCEPXe·�}CEPXR�Y`a5r`JqR_OGJ^]EPIe CmR[kEJ^PXe OGY`HKO J5VGJ^PIHKY`J5F^t
�&CEPIroe FIR�CEHKJ5F$]ELGR_OGJ�J(kK]KroDQR�Yo]KV"]EL}R_OGJ�DQVGYokEJ^P_FIJ Y`VfkE]KrokEJ�J^VQ]KP_S)]KDGFBJ^VGJ5P_HEe i J^Vgw

F_YoR_Y`J5F&CEV i R�J5S �vJ^P_CmR�DGPIJ^F5t \ OGJ5es�GP_]�kgY i JuCEV�YoV i Y`PIJ^a(R$R�J5FIR�YoVGH HKP_]EDGV i LN]KP�R_OGJ^]KPIY`J5F
R�O}CmR"a7CEV O}CEP i roe�|vJ FXR�D i YoJ i YoV C�r`CE|v]KP�CmR_]KPIeEt \ OGJ ��r�CmF_OG]	� w¨n J^YoV�|�J5P_Hmw 7QCEr�CmS
R�OGJ5]KPIe·]mL ��J7CEh�CEV i J^roJ^a5R_P_]KS CEHKVQJ5R�Yoa�Y`VfR_J^P�Cma5R�Yo]KVGF2�´�4!��QP_]K�v]KF_J5FuCs�GO}CEFIJ R_P�CEVQF_YZw
R�Y`]EVsCmR=R�J5S �vJ^P_CmR�DGPIJ^F=]ELGR_OGJ�]KP i J^PB]EL�� n ~ N � a^]KPIP_J5F_�v]KV i YoVGH/R_]�CEV"J5VGJ^PIHEe i J^VQF_YoRWe
]EL-� n �b� J	� CmR���OGYoabO�R�OQJ FXe�S)S)J5R�PXe ]EL ��J7Cmh�CmV i J5r`J^a(R�PI]KS CmHKVGJ5R_Y`a�YoV�R_J^P_CEa5R_Y`]KVGF
Y`F&P_J5FIR�]EP_J i R�] C�FIY`VGHEr`J[J^roJ^a(R�P_]	��J7CEh YoVfR�J^P_CEa5R_Y`]KV:td��P�CEV i DGVGYIU}J i R�OQJ^]KPIY`J^F��²��j \ �
O}C7kKJ�J(kKJ^V OQY`HKOGJ5P a5P_YZR�Y`a^CEr$R�J5S �vJ^P_CmR�DQP_J^F ]EL +�

� � nE��� � � � ng~ N ��J	�8CºRM��OGYoabO
R�OGJ FIegS)S J(R�PXe |�J(R ��J5J^V R_OGJ·FIR_P_]KVQH CEV i J5r`J^a(R�PI] ��J7Cmh Y`VfR�J5P�CEa(R�Yo]KVGF Y`F PIJ^FXR�]KPIJ i
� o4!²t \ OGJ^FIJ CEPIJsY`S)�GPIJ^F_FIYokEJsJ^VGJ5P_HEe?F_a7Cmr`J^F5��J5kEJ^V a^]KS)�}CEPIJ i R�]�R_OGJ OGYoHKOGJ^FXR�R�J5S�w
��J5P�CmR_DGP_J5F�CmR_R�CEY`VGJ i Y`V·CsFIDG�vJ^P_VQ]1kmC�JyH��Gro]KF_Yo]KV�]ELBCE|v]KDQR2� n ~W~ � t;7gR�CEPIR_Y`VGH LNP_]KS C
i J^VGFIYoRWe ]mL CmR$r`J7CmFIR&� n ~��b� J	�4YoVsR�OGJ�FIR�CEV i CmP i kKJ5P_F_Yo]KV)]EL R�OGJ�OG]ER$DGVGYokEJ^PIF_J�R�OGJ5]KPIe
�Z�����v�E� !²�gR_OGJqDGVQYokKJ5P_FIJqa^]g]KroJ i ]E����HK]EY`VGH R�OGPI]KDGHKO C V�DGS"|�J5P�]EL �GO}CEFIJuR_P�CEVGFIYoR_Y`]KVGF
CEV i |GP_J^CEh�Y`VGH R�OQJ�FXegS S)J5R_PIe·|vJ5R ��J^J5V i YZ�:J5P_J^VfRuY`VfR_J^P�Cma5R�Yo]KVGF5t
TWV)S ]EFIR&S)] i J5r`F$]mL:DGVQY U}J i HfCmDGHKJ[R�OGJ5]KP_YoJ^F5�KR�OGJuFIegS)S J(R�PIe"|�J(R ��J5J^V i Yo��J^P_J5VfR

RWe��vJ^F�]EL�Y`VfR�J5P�CEa(R�Yo]KVGF�Y`F�|QP_]KhmJ^V YoV C �QO}CEF_J R_P�CEVGFIYoR_Y`]KV i DQJ)R_] R_OGJ)CE�G�vJ7CEP_CEVGa5J
]EL C a^]EVGFIR�CEVfR a5r�CEFIF_Yoa7CEr$FIa7CEr`CEP U}J5r i Y4]�kEJ^P�CEr`r�F_�}CEa5JE�=a7CEror`J i x/Y`HEHKF U}J^r i t \ OGYoF
U}J^r i CEa 9 DGYoP_J5F C VQ]KV�w \5J^PI]"kmCEa^DGDQS JvH���J5a5RbCºR�Y`]EV kmCEr`DGJu|vJ^r`]	�4C�a^PIYoR�Yoa7CErGR_J^S)��J5P�Cºw
R�DGPIJ�CEV i HEJ^VGJ5P�CmR_J^F[S CEF_FIJ^F�LN]KP�HfCEDGHEJq|v]KF_]KVQF^t 7�YoVGa^J�YoVfR�J^P_CEa5R_Y`]KVQF ��YZR�O�S CEF_FIYokEJ
�}CEPIR_Y`a5r`J^F/|�J5a^]KS)JsFIOG]KPIRXwWP_CEVGHKJm�:R�OGJ"FIegS S)J5R_PIe�|�J(R ��J5J^V�kmCEP_Yo]KDGFqYoVfR�J^P_CEa5R_Y`]KVQFqY`F
|GP_]KhmJ^V � �1�.!²t \ OQJ"�GPI]�a5J^F_Fq]EL&Y`V��}CmR�Yo]KV a^]KDG�Qr`J^F/R�] R_OGJ"FIr`]	� wWPI]Kr`ro]�kKJ^P�]ELdC F_a^CEr�CEP
U}J^r i Y4LNPI]KS C.L»CEroF_J�w¨kmCEa^DQDGS FIRbCºR�J R_]?C.FIegS S)J5R_PIefwW|QP_]KhmJ^V FXRbCmR_JEt � VQ] ��roJ i HEJ
CE|�]EDQRsR�OQJ�|�J5O}C7kgY`]KPs]mLuR_OGJ�FIa7CEr`CEP�U}J5r i i DQP_Y`VQH?R�OGJ��QO}CEF_J�R_P�CEVQF_YoR_Y`]KV �Z�7�4! a^CEV
OGJ^ro�.R_])FI]KPIR�]EDQR i Yo��J^PIJ^VfRuY`V�� CºR�Y`]EV}CEPIe)S)] i J^r`F5t
\ OGJ�VQJ
� F�CmR_J^r`roYoR_J^F � p�c �NR�] |vJ�r`CEDGVGabOGJ i Y`V.�E�K�E����CEV i c&r`CEVGabh
�­�E�E�f��� � �7�4!

��Y`r`rqY`S)�GP_]�kKJ
]EDGP·h�VG]	��r`J i HKJ ]mL R_OGJ@G � � { CEVGYoF_]ER_P_]K�fe Y`V�R�OGJ�VGJ^CEP·LNDQR�DQP_JEt
G�]KS �GCEP_YoF_]KVGF ]ELuS ]EP_J�Cma^a^DQP�CmR_J�S J^CEF_DQP_J^S)J^VfR_Fs]EL�R�OGJ SsDGroR_Y`�v]Kr`J S)]KS)J^VfR�F"]EL
R�OGJ G � � {<R_] R_OGJ^]KPIJ5R_Y`a7Cmr=�QP_J i Y`a5R_Y`]KVQFuLNPI]KS i Yo��J^PIJ^VfR�YoV�� CmR_Y`]KVGCEPIe·S)] i J^roF ��Yor`r
J^V}CE|Qr`J�DGFBR_]/L»C7kK]KP=]KVGJ�]ELGR_OGJ�a5DGP_PIJ^VfR$YoV�� CmR_Y`]KVGCEPIe CmV i a5]Kr i i CEP_h�S CmRIR�J^PAS)] i J^r`F
Y`V·R�OGJ VGJ^CEP[LNDQR�DQP_J��Z�E� �1�.!²t
TWV R�OGJ)LN]Kr`ro] ��YoVGH·abO}CE��R�J^PIFM��J���Yor`r&CEV}CmroeF\^J C�FIa7CEr`CEP U}J^r i �GO}CmF_J R_P�CEVQF_YoR_Y`]KV

Y`V CEV JyH��}CmV i Y`VQH)|GCEabh�HKP_]KDQV i |}CEF_J i ]EV�R�OGJ ��]KP_h ]EL)G�]�]K�vJ^P CEV i � ]ERIR�]Kr`C;�Z�7 4!­t
n J ��Y`ror:R�PXe·R�])JyH��Gr�CmY`V R�OGJ�|�J5O}C7kgY`]KP�]ELBR�OGJ�F_a^CEr�CEPtU}J5r i S CmF_F/CEV}CErZegR_Y`a^CEr`rZe CmV i
a^]KS)�}CEPIJ�]KDGPuCE�G�GPI]EHQYoS CºR�Y`]EVGF�R�]�V�DGS)J^PIY`a7Cmr a7CEroa^DGr`CmR�Yo]KVGF5t
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G�O}Cm�QR�J5P·� HEYokKJ5F C F_OG]EPIR�]�kEJ^PIkgYoJ
� ]EL�FXRbCEV i CEP i |GY`H |}CEVGH a^]KFIS ]Kro]KHEeEt TWV
YoR�F�FIDGa^a5J^FIF^��R_OGY`F�S)] i J^r$P_CEY`FIJ i VGJ
� 9 DQJ^FIR_Y`]KVQF R_O}CmR roJ i R�] R�OGJ�YoV�R_P_] i DGa(R�Y`]EV
]EL
Y`V�� CºR�Y`]EV t/n JM��Yor`r=F_J^J R�O}CmRqY`V��}CmR�Yo]KV�FI]KrokEJ^F�FIJ5kKJ5P�CEr�F_OG]KPXR�a5]KS YoVGHKF/]EL&FIR�CEV i CEP i
a^]KFIS ]Kro]KHEe CºR ]KVQa^J.|�e CEV J^VG]EP_S)]KDGF)JyH���]EVGJ^VfR�Y`CEr�JyH��}CEVQF_Y`]EV ]ELqR_OGJ�DQVGYokEJ^P_FIJ
i DGP_YoVGH R�OGJ U}PIFIR � n M�� �uF_J5a^]KV i F^t
\ OGJ�J(kK]KroDQR�Yo]KV�]EL 9 D}CEVfR_DGS U}J5r i F i DGP_YoVGHsF_DQabO�CEV·JvH��}CEVGFIY`]KV a7CmV·|�J��QP�CEa(R�YZw

a7CEroroe i J^FIa^PIY`|vJ i Y`V R_OGJ�PIJ7CEr w¨R�YoS J[LN]KPIS Cmr`Y`FIS�t=TWV·abO}CE��R�J^P�� ��J ��Yor`rvF_OG]	� OG]	� R_]
a7CEroa^DGr`CmR�J R�OGJs� PIJ^J5V?LNDGVGa5R_Y`]KV�Y`V.R�OGJ P_J7CmrZw¨R_Y`S)J�LN]KP_S CEroY`F_S Y`V?CI� CmR � Y`VGhm]	��F_h�Y
F_�}CEa5J(w­R�Y`S)JEt/n J ��Yor`r=JyH��GPIJ^F_F�R_OGJ���P_J^J5V?LNDGVGa(R�Y`]EV?Y`V�R_J^PIS F/]EL&S ] i J�LNDGVGa5R_Y`]KVQF
CEV i.i Y`FIa^DGFIF/YZR�F[S CmR�PIYIH FIR�PIDGa5R_DGP_Jmt

7gR�CEPIR_Y`VGH LNP_]KS R_OGJ^FIJ
P_J^FIDGroR_F^����J ��Y`r`ruJyHgR_J^V i R�OQJ�LN]KP_S CEroY`F_S R�] C a5DGPIkEJ i
F_�}CEa5J(w­R�Y`S)J·|}CEabh�HKPI]KDGV i Y`V abO}CE��R�J^P��Gt n J ��Y`r`r�a7CEroa^DGr`CmR�J R�OGJ ]KVGJ�wWro]�]K� S CEFIF
a^]KPIP_J^a(R�Yo]KV�LN]KP/C FIa7CEr`CEPtU}J^r i R_OGJ^]KPXe5��YoR�O�C9W�Y�Z�YoVfR�J^P_CEa5R_Y`]KV·R_J^P_S CEV i F_J5JsOG]	�
R�])P_J^VQ]KP_S CEr`Y \^J/YoR7t

G�O}Cm�QR�J5P·� YoF i J i Y`a^CmR�J i R�] R_OGJ�n � �UCm�G�GP_]EH�Y`S CmR_Y`]KV t4T¨R�� CEF ]KP_YoHKY`V}Cmr`roe
Y`VfkKJ5V�R_J i R�]"F_]KrZkKJ 9 D}CEVfR_DGS S)J^abO}CmVGY`a^CEr��QP_]K|GroJ^S)F ��YZR�O·CmV CEP_|GYZR�P_CEPIe��v]ER�J5VfR�Y�Cmr­�
|GDQR$YZR=a7CEVs|vJ�CE�G�GroY`J i R�]qCEVfe�F_J^a5]KV i w¨]KP i J^P i Yo��J^P_J5VfR�Y�CmrgJ 9 D}CmR�Yo]KV �ºOGJ^VQa^J�R_]qS)] i J
LNDGVGa5R_Y`]KVQF^tdzqYZ�:J5P_J5V�R�n � � PIJ^HKYo]KVGF�CEP_J roY`VGhmJ i R_]KHKJ5R_OGJ^P�|�e"F_]mw¨a7CEror`J i a^]EVGVGJ^a(R�Yo]KV
LN]KP_SsDQr�CEJmt
TWV G�O}CE�QR_J^P� ���J ��Yor`r i J^S)]KVGFIR_P�CmR_J�OQ] � R�]ua7CEroa^DGr`CmR�J$R_OGJ�]EVGJ(w¨r`]g]K��P_J5F_DGS)S J i

S CEFIF^�ECmR�roJ7CEFXR�YoV"�GPIY`VGa5Y`�GroJEt�n J ��Y`rorfF_OG]	� OG]	� R_]�CEV}Cmroe�R�Yoa7CEroroeqCE�G�GPI]�H�YoS CmR_J�R_OGY`F
a^]KS)�Gr`JvH �GP_]K|Qr`J^S+]EL}Cqa^]KDQ�Gr`J i FIegFIR_J^S ]EL Y`VeUGVGYoR_J^roe S CEVfe i Yo��J^PIJ^VfR�Y`CEr�J 9 D}CmR_Y`]KVQF
DGV i J5Pqa^J5PIR�CEY`V.a^]KV i YoR_Y`]KVGF[DQF_Y`VQH)n � �qt TWV��GCEPIR_Y`a^DQr�CEP5����J ��Y`ror U}V i VGY`a5J PIJ^FIDGroR_F
Y`V·R�OGJ OGYoHKO�w­R�J^S)�vJ^P�CºR�DGPIJ�r`YoS YZR7t
¡�YoV}CEroroeK�BabO}CE�QR_J^P �?HKYokEJ^F�C
F_DQS S CEPIe ]ELuV�DGS J5P_Yoa7CEr PIJ^FIDGroR_F ]K|QRbCmY`VGJ i LNP_]KS

a^]KS)�GDQR_J^P�F_YoSsDGr�CºR�Y`]EVGF"DGFIY`VGH�R�OQJ�� ��4�26#& I��4 'FEN� a5]KS)�GDQR�J5P��GP_]KHEP�CES.t n J ��Yor`r
a^]KS)�}CEPIJ R�OGJ5S R_]�R�OQJ·CEV}CErZe�R�Y`a^CEr�CE�G�GPI]EHQYoS CºR�Y`]EVGF�LNPI]KS R�OGJ �GP_J(k�Yo]KDGFsabOGCE�QR�J5P
CEV i UGV i R_O}CmR�C F_Y`S)�GroJ LN]KP_SsDQr�C i J5F_a^PIY`|vJ^F&R�OGJu|vJ^O}C7kgY`]KP&]ELvR�OQJ/FIa7CEr`CEP U}J^r i S CEFIF
�GP_J(R_RWe.CEa5a^DGP_CmR�J5roe·DGVfR_Y`r:L»CEP[|vJ5eE]KV i R�OGJ U}PIFIR/a^r`CEF_FIY`a7Cmr�R�DQP_VGYoVGH���]KYoVfR7t
{�J^a5J^VfR�Y`S)�GP_]�kEJ^S)J^VfR�F�Y`V�]K|QF_J^PXkmCmR�Yo]KV}CErvY`VGFXR�PIDGS J5VfR�F[CEror`]	��DGF�R�] HfCEYoV S)]KP_J

CEV i S)]KPIJ i CmRbC�LNP_]KS R_OGJ�L»CEP&J^V i ]EL ]KDQP�DGVQYokKJ5P_FIJEt$n J/a^CEV R�CEhEJ/C a5r`]KFIJ^P&r`]g]Kh CmR
R�OGJ |GY`H |}CEVGH J5kKJ5VfR�R�O}CmV?J5kEJ^Pq|vJ5LN]EP_JE��|GDQR/VGJ5kEJ^PXR�OGJ5r`J^FIF ��J"VGJ^J i VGJ
�+�QO�egFIY`a7Cmr
S ] i J^roFdR�]�Y`VfR�J5P_�GPIJ5R&R�OGJ��}]	��]EL:]K|GFIJ^PIkmCmR_Y`]KVGCEr i CmR�CQt$p/V i ��OG] h�VG]	��F ��O}CmR�]KDQP
DGVGYokEJ^PIF_J�FIR�Yor`r�O}CEF[R�] R�J5r`r DQF/YZL ��J��IDGFIRuCEFIh�R�OGJ PIY`HKOfR 9 DGJ5FIR�Yo]KVGF1
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x/]ER�|GYoH·|}CEVGH.a^]KFIS ]Er`]KHEe i J5F_a^PIY`|vJ^F ]KDGP DGVQYokKJ5P_FIJ)LNPI]KS C�LNP�Cma5R�Yo]KV�]EL�C FIJ^a5]KV i
CmL¢R�J5P R�OGJ |vJ^HKYoVGVGY`VQHG� ��OGJ5V�YZR<� CmF/C OG]mR7�}F_S)]g]ER�O·FI]KDG�.]EL 9 D}CmP_h�F^� r`J5�QR�]EVGF^�}CmV i
HfCEDGHKJ�|�]KFI]KVGF5�ER�]qR_OGJ �GPIJ^FIJ^VfR7��F_]ES J/�7��|GYor`r`Yo]KV�eKJ^CEP_Fdr`CmR�J5P^t \ OGJ[|GY`H/|}CEVGH�S)] i J^r
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YoR R�] i C7eKt [�VQJ?a7CEV�FIOG]	��R�O}CmR R�OGJ��GP_J5F_J^VfRBxuDG|G|GroJ
kK]KroDGS J.a^]EVGF_YoFIR�J i ]EL�VQ] r`J5F_F�R�O}CmV � n N a7CEDQF�CEroroe i YoF_a^]EVGVGJ^a(R�J i P_J5HKY`]KVQF CmR)R�OQJ
R�Y`S)Jq]mLBPIJ^a5]KSs|GYoV}CmR�Yo]KV ����OGYoabO.FI�}CEVGF�CmV CEVGHKroJq]ELBCE|v]KDQR n � : 3 ]KV�R�OGJ�FIhfe R�] i C7eKt
¡ DQPIR�OQJ^P_S)]KPIJE�mCmRAR�OGJ&R�YoS Jd]ELQ�GP_YoS ]EP i Y`CErmV�DGa5r`J5]KFIegVfR�OGJ5F_YoF^��C�S YoVgD�R�J&CmL¢R_J^P�R�OGJ�|GYoH
|}CEVGHG�AR�] i C7eK�¸F�x/DQ|G|Gr`J kE]Kr`DGS)J�a^]KVQF_Y`FXR�J i ]EL CE|�]EDQR�� n � N a^CEDGF_CEr`rZe?Y`V i J^�vJ^V i J^VfR
P_J^HEY`]KVGF5��eEJ5R�R�OQJ·FIegVfR�OGJ5F_Y`F ]EL�R�OGJ roY`HKOfR J5r`J^S)J^VfR_F F_J^J5S F R_] OGC�kEJ |�J5J^V VGJ7CEPIroe
Y i J5V�R_Y`a^CEr:YoV CEr`r�]ELAR�OG]KFIJ�P_J5HKY`]KVQF2�¸���}�K�.!²t \ OGYoF[OGY`HKO i J^HKPIJ^J�]EL=OG]KS)]KHKJ5VGJ^YZRWe�CmV i
Y`F_]mR�P_]E��e ]EV?r�CEPIHKJ F_a^CEr`J5F/PIJ^�GPIJ^F_J5VfR�F�]KVGJ�]EL$R_OGJ"YoS �v]KPXRbCEVfR��GD+\�\^roJ^Fq]mLdFIR�CEV i CEP i
|GY`H |}CEVQH.a5]KF_S)]Kro]KHEe�CEV i Y`F�h�VG]	��V CEF�R�OGJ 26� � '
	���8�� � ��
 �)#& t�n J |vJ^roY`J5kEJsR�O}CºR
R�OGJ)F_]KroDQR�Yo]KV
R�] R�OGYoF �GP_]K|Qr`J^S Y`F Y`V��}CmR�Yo]KV t)��J5LN]EP_J���J i YokEJ�Y`VfR�] R�OGJ�R�OQJ^]KPXe�]EL
Y`V�� CºR�Y`]EV ��r`J(R�DGFAF_J5J+��OQJ^P_JdR_OGJ&F_a7Cmr`J$L»CEa(R�]KPIF LN]KP�C[S CºR_R�J5P ]KP�P_C i Y�CºR�Y`]EV i ]KS)Y`V}CºR�J i
DGVGYokEJ^PIF_J R�O}CmR/��J��IDGFIRuDGFIJ i a5]KS)J�LNP_]KS.t
TWV�R_OGJ ¡${ n w¨S J(R�P_Yoa YoV�J 9 t��y�"����J O}C7kKJ"VG]ER�S C i J"CEVfe�PIJ^FIR_P_Yoa5R�Yo]KVGFu]KV?R�OQJ

F_a7Cmr`JqL»CEa(R�]KPsf�g/h>j�eEJ5R^�G|GDQR�YoR�F�J5kE]Kr`DQR_Y`]KV Y`F�CEa5R_D}CEr`rZe i J5R_J^PIS YoVGJ i |fe)R�OGJ��&YoVGFIR_J^YoV
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��OGJ^PIJ:6qYoF R�OGJ�J^VQJ^P_Hme i J^VGFIYoRWe ]EL�S CmR_R_J^P^��� Y`F�YoR_FA�GP_J5F_F_DQP_JE� � Y`F�R�OQJ�HEP�C7kgYoRbCºR�Y`]EV}CEr
a^]KVGFXRbCEVfRqCEV i � 8���� Y`F[R�OGJ xuDG|G|GroJ��GCEP�CES)J5R_J^P � o4!²t \ OGJ5F_J�J 9 D}CmR_Y`]KVQFuYoS �Qroe CEVJ^VGJ5P_HEe a5]KVGF_J5PIkmCmR_Y`]KV r�C � �GHEYokKJ5V�|fe�60f � � %;g 6 � ��j>f � �f 8 n �&o��

n J.VG]	�UO}C7kEJ�R�] CEFIF_DGS)J�C FI]mwWa^CEr`roJ i J 9 D}CºR�Y`]EV ]ELqFIR�CmR�Jm��P_J5r�CmR_Y`VGH?R_OGJ J^VGJ5P_HEe
i J^VGFIYoRWe 6�R�] R_OGJ��GP_J5F_FIDGP_J��.Y`V·]KP i J^P R_]�UGV i ]KDQR�OG]	� R_OGJ�DGVGYZkKJ5P_F_J���Yor`r:J(kK]KrZkKJmt
G�OG]�]EF_Y`VQH�� 8�� 6���J UGV i LNPI]KS R_OGJ J^VGJ5P_HEe�a^]KVGFIJ^PXkECºR�Y`]EV�r`C	� R�OGCmR

6 � f M���� ~������ �²���
c�CEPXR�Y`a5DGr�CmP_roeE� LN]KP VG]KV�w¨P_J5r�CmR_YokgY`FXR�Y`a a^]Kr i S CmRIR�J5P�� 8 n CEV i 6 � f M�� �BCEV i LN]KP C
OG]ER/DGroR_P�Cºw¨P_J^r`CmR�YZkgY`FIR_Y`a/HfCEFu]ELdVG]KVQY`VfR�J5P�CEa(R�Y`VQH �}CmPIR�Yoa^roJ^F � 8 �",(% CEV i R�OGJ�J^VGJ5P_HEe
i J^VGFIYoRWe
J(kK]KrZkKJ5F Cma^a^]EP i YoVGH·R�] 6 � f M Z ts¡ ]EP�F_S CEr`r�f ��J�a7CEV
R_OGJ^PIJ5LN]KPIJ VGJ^HKroJ^a(R
R�OGJ � ,�ff� R_J^PIS a^]KS)�}CEPIJ i R�]>: � � 6�,4%.YoV J 9 D}CmR�Yo]KV �²����CEV i R�OGJ)F_a^CEr`J�L»CEa(R�]KP Y`F
HKYokEJ^V.|�e

f � h !"$#&%('*),+ �X�����
\ OgDQF ��JdF_J5J&R_O}CmRAYoV C S CmRIR�J5P i ]KS)Y`V}CºR�J i DGVGYokEJ^PIF_J���J&]K|�RbCEYoV�LN]KP VG]KVgwWP_J5r�CmR_YokgY`FXR�Yoa
a^]Kr i S CmRIR�J^P�CmV.JvH��}CEVGFIY`]KV.]EL

f � h ��� � �X�K�"�
��OGJ^PIJ7CEF�Y`V�C�P_C i Y�CºR�Y`]EV i ]KS)Y`V}CºR�J i DGVGYokEJ^PIF_J[R�O}CºR&a7CEV�|vJ i J^FIa^P_Yo|�J i |�e CEV�DGroR_P�Cºw
P_J^r`CmR�YZkgY`FIR_Y`a/HfCEF[R�OGJ FIa7CEroJ�L»CEa5R_]KP[|�J5O}C7kKJ5Fqr`YohEJ

f � h ~��¨� �X�1���
{�J^HfCmP i roJ^F_F ]mLuR_OGJ·S)] i J5r�DGFIJ i � � 8 �7�&% n ���&R_OGJ·F_a^CEr`J�L»Cma5R�]EP"kmCEVGY`FIOGJ^F)CmR

F_]KS)J R_Y`S)J h�8 n ��CEV i R_OGJ"J5VGJ^PIHEe i J^VGFIYoRWe.]ELdS CmR_R_J^Pu|�J5a^]KS)J^F/Y`VeUGVGYoR_J^roe�r�CEPIHKJEt
\ OGY`F�F_�}Cma^J(w­R�YoS J�F_YoVGHKDGr`CEP_YZRWe"R_O}CmR�P_J5�GP_J5F_J^VfR_F�R�OGJ/a^PIJ7CmR_Y`]KV�]EL�S CmRIR�J^P5�fF_�}Cma^J�CmV i
R�Y`S)J ��CEF CE�G�GPI]K�GP_Y`CmR�J5roe.V}CES)J i � |QY`H�|}CmVGH@� |fe xu]�e�roJ��Z� !²tX7gR�CEV i CEP i |GY`H·|}CmVGH
a^]KFIS ]Kro]KHEe�PIJ7CEroroe
YoF"C�R_OGJ^]EPIe CE|v]KDQR�R�OGJ�J(kKJ5V�R_FsLN]Kr`ro]	��Y`VGH·R�OQY`F�F_Y`VQHKDGr�CmP_YoRWe?DG�
R�] VG]	� ��|GDQR.R�OGJ��GOfegF_Yoa^F.VGJ7CmP R_OGY`F FIY`VGHKDQr�CEPIYoRWe Y`F·VG]ER.PIJ7CEroroe�C iGi P_J5F_FIJ i t p
VGJ
� 9 D}CEVfR�DGS R�OGJ5]KPIe�]EL�HKP_C�kgYZRWe�S)Y`HKOfR/J^V}Cm|Gr`JsDQFqR�]·CmF_h 9 DGJ5FIR_Y`]KVGF�CE|�]EDQR�R�OQJ
DGVGYokEJ^PIF_J � |�J(LN]KP_J�R�OQJ |GYoH�|GCEVGH@�)CmV i YoV�� CmR_Y`]KV�S)Y`HKOfR F_OQJ i FI]KS J�VGJ&� r`YoHKOfR ]KV
R�OGJ |GYoH)|GCEVGHGt
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TWV R_OGJs����oK���´F�R�OGJ�FXRbCEV i CEP i |QY`Hs|}CmVGH�a^]KFIS ]Kro]KHEe�O}C i R_]"L»CEa5J�S CEVfe ]K�vJ^V 9 DGJ^Fyw
R�Y`]EVGF^�qn J�CEroP_J7C i e i Y`F_a5DGF_FIJ i R�OGJ r`CEP_HEJsF_a^CEr`J FIS ]g]ER�OQVGJ^FIF�]EL&R�OGJ DGVQYokKJ5P_FIJ CmV i
R�OGJ�OG]KP_Y \^]KV �GPI]K|Gr`J5S�tQ[�V R�OQJ�]ER_OGJ^P)O}CEV i R�OGJ5P_J.Y`F�R�OGJ 9 DGJ^FXR�Yo]KV CE|v]KDQR)R�OQJ
F_S CEr`r wWF_a^CEr`J�YoVGOG]KS)]KHKJ5VGJ^YZRWev��n J ]K|QF_J^PXkKJsFXRbCEPIF^��HfCEr�C�HQYoJ^F5�}a^r`DQFIR�J5P_F5��kK]EY i F*�»r`CEP_HKJ
P_J^HEY`]KVGF a5]KVfRbCEYoVGY`VGH.CEroS ]EFIR�VG].HfCEr`C2H�Y`J5F �(�ACmV i FIDG�vJ^P_a5r`DGFXR�J5P_F^tr[�L�a^]KDQP_F_Jm�BFXRbCEVgw
i CEP i a^]KFIS ]Er`]KHEe�a7CEV?JvH��Gr�CEYoV.R_OGJ^S�|fe·R�OQJ"HKPI] �[R_O�]EL$F_S CEr`r²�GY`VGYZR�Y`CEr i YoFIR_]KPIR_Y`]KVGF
Y`V
C�S CmR_R_J^Pyw i ]KS)Y`VGCmR�J i DGVQYokKJ5P_FIJ)|fe��EJ7CEVQF��»]KP�HEP�C7kgYoRbCºR�Y`]EV}CEr ��YoVGFIR�CE|GYor`YoRWeEt���D�R
��OGJ^PIJ i Y i R_OGJ^FIJ�Y`VQYoR�Y`CErGFIJ^J i F[a^]KS)J/LNPI]KS 
 \ OGJ^PIJ�Y`F�CEr`FI]sC 9 DGJ5FIR_Y`]KV·]EL �}CmR�VGJ5F_F5�
\ ] i C7e"R_OGJ�P�C i YoDGF$]ELva5DGPIkmCmR_DGP_J LN]KP�]KDGPdDGVGYZkKJ5P_F_J�YoF$]EL R�OGJ[]EP i J5Pd]EL�� 
�� -
	 � � M ~B �F_Y`VQa^J R_OGJ J5VGJ^PIHEe i J^VGFIYoRWe CE�G�vJ7CEPIF"R�]�|�J�a5r`]KFIJ R_]�R�OQJ�a^PIYoR�Yoa7CErdJ5VGJ^PIHEe i J^VGFIYoRWeEt
\ OGJ P�C i Y`DGF i J^a5P_J7CmF_J^F PIJ^r�CºR�YokEJ R_] R�OGJ x/DG|G|Qr`J"P_C i YoDGF�Y`V�C�S CºR_R�J5P/]EP�P�C i Y�CmR_Y`]KV
i ]KS)Y`V}CmR_J i DQVGYokEJ^P_FIJ CEV i R_OGJ^PIJ5LN]KPIJ CmR[CEV·J^CEP_roY`J5P�R_Y`S)JqYoR�SsDGFXR[O}C7kKJ�|vJ^J5V.S"DGabO
|GY`HKHEJ^P^t�p RqR�OGJ cdr`CEVGabh R�Y`S)JsCm|�]KD�R � n M Z � FIJ^a5]KV i F�CmL¢R_J^P/R_OGJs|GYoH�|}CEVQHG�:R�OQJsP�Cºw
i Y`DGF�]EL�R�OGJ)a^DGPXkmCmR�DGPIJ S"DGFIR O}C7kKJ |�J5J^V CmR�roJ7CEFXR"CmF O�DGHKJ CEF�� 
�� -�	 � � n �1B � M ~
�¸�4! ��OGY`abO Y`F�C·FIJ5kKJ5P_J)P_J5FIR�PIY`a(R�Y`]EV
]KV
R�OGJ YoVGYoR_Y�CErAa^]EV i YoR_Y`]KVQF^t
7�RbCEV i CEP i a^]EF_S)]KrZw
]KHEesroJ7C7kKJ5F&DGV}CEVGF ��J5P_J i 9 DGJ^FXR�Yo]KVGF�CE|v]KDQR&DGV���CEVfR�J i P_J5r`Y`a5F^�KFIDG�vJ^P_OQJ7C7k�e��}CEPIR_Y`a5r`J^F
�GP_] i DGa5J i Y`V�R�OGJ J^CEP_rZe"DQVGYokEJ^P_FIJE�KR_O}CmR$FIOG]KDGr isi ]KS)Y`VGCmR�J�R�OGJ�DGVGYokEJ^PIF_JE��]KP i ]KS CEY`V
� CEror`F[R�OGCmRuF_OG]KDQr i |�J�]K|GFIJ^PIkmCE|Qr`J |�J(R ��J5J^V i Yo��J^P_J5VfRq�}CmPIR�F�]ELBR�OGJ�DGVGYZkKJ5P_F_J ��YoR_O
Y`V i J5��J5V i J5V�R_roe·|QP_]KhmJ^V FIegS)S J(R�PIe<�Z�E�G�Q�;o"!­ts7�DQP_�GPIY`F_YoVGHKrZeK��CsF_Y`VQHKr`JqR_OGJ^]EPIe�a5]KDGr i
��]KFIF_Yo|Groe |�J CE|Qr`J�R�]�CmVGF ��J^P/CEr`r�]EL=R�OGJ5F_J 9 DGJ^FXR�Y`]EVGFuCEV i R�O}CºR�Y`F[Y`V � CmR�Yo]KV�
+a^]Kr i
i CEP_h S CmRIR�J5P �Z�1�"!­t
\ OGJ)|}CEFIY`a�Y i J7C ]EL�YoV�� CmR_Y`]KV�YoF C |GPIY`J5L��vJ^P_Yo] i ]EL�R�PIJ^S)J^V i ]EDGF JvH��}CEVGFIY`]KV ]EL

R�OGJ�FIa7CEroJ L»CEa(R�]KP |�e C�L»CEa(R�]KP ]ELuCmR roJ7CEFXR;� n � =si DGP_YoVGH�R�OQJuU}P_FXR � n M�� �"F_J^a5]KV i F5t
n J i ] VG]ER h�VG]	� R_OGJ��QP_J^a5Y`FIJ i J5R�CEY`roF ]mL�R�OGYoF YoV�� CmR_Y`]KV}CmPIe �GOGCEF_J�eEJ5R^�u|QDQR�YoV
S ]KFXR�S ] i J5r`F R_OGJ JyH��v]KVGJ^VfR_Y�CEr JvH��}CEVGFIY`]KV Y`F"a^]KDG�Qr`J i R_]�R_OGJ·�v]ER�J5V�R_Y�CEr�J^VGJ5P_HEe
]EL&C�F_a7Cmr�CEPtU}J5r i HK]KY`VQH)R_OGP_]KDQHKO�C)�GO}CEFIJ�R_P�CEVQF_YoR_Y`]KV:t�TWV.R�OGYoFM'�8A@<��4 'F��8K� � � �62���(	#
R�OGJ�DQVGYokEJ^P_FIJ�Y`F�Y`V CEV DQVGFIR�CE|Gr`JukmCEa^DGDQS�w¨r`Y`hmJ�FIRbCºR�J ��YZR�O OQY`HKO J^VGJ5P_HEe i J^VQF_YoRWeEtdTWV
F_DGabO C"FXRbCmR_JE�gR�OGJukECma^DGDGS �GPIJ^FIF_DGPIJ CEV i J5VGJ^PIHEe i J^VGFIYoRWe CEP_JuP_J5r�CmR_J i |fe�� 8 � 6}t
¡ PI]KS J 9 D}CmR_Y`]KV �&o�� ��J�F_J5J R�O}CºR R_OGJ kmCEa^DQDGS J^VGJ5P_HEe Y`F�a^]KVQFIRbCmV�R i DGP_YoVGH�FIDGabO
CEV�YoV�� CmR_Y`]KV}CmPIe�JvH��}CEVGFIY`]KV t�p<a^]KVQFIRbCmV�R/J^VQJ^P_Hme i J^VGFIYoRWe.]ELdS CmR_R_J^PuCEroF_])Y`S)�Gr`YoJ^F
CEa^a5]KP i YoVGH R�]�J 9 D}CºR�Y`]EV �²����R�O}CºR[R�OGJ F_a^CEr`J�L»CEa(R�]KP[HEP_]	��F�JyH���]EVGJ^VfR�Y`CEr`rZe���YZR�O

f�g/h>j�8
���� � M ~���� ��� � h3LN]KP � 8 � �sg»a5r`]KFIJ i j� M ~�� 2 ) LN]KP � 8 n gC�}CmR j� M ~ ���! �� � h LN]KP � 8 � �sg»]K�vJ^VOj �X�����

��OGJ^PIJ � 8�� ���� � 6 t
p[a5R_D}CEr`rZeK� � g/h>j"CEroF_]?abOGCEVGHKJ5F ��YoR�O R�Y`S)JE��|GDQR i DQP_Y`VQH
C
abO}CEP�Cma5R�J5P_YoFIR�Yoa �vJ^PIY`] i ]mL R�YoS J � h 8 � M ~qR�OGJ5P_J YoF roYoRIR�r`J abOGCEVGHKJ Y`V � F_].R�O}CºR
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]KVGJ a7CEV.F_�vJ7Cmh�]EL�C 9 D}CEFIYZw¨JyH���]EVGJ^VfR�Y`CEr JvHQ�GCEVGF_Yo]KV.]ELBR_OGJ DGVGYZkKJ^PIF_J
f�g/h>j � f B � 2 ) �X�7� �

\ OGY`F�Y`F�CEroF_]�hgVQ] ��V�CEF�R_OGJ J9#���'�4 4 # � JyH��}CEVGFIY`]KV CEV i � CEF U}P_FXR i J^F_a5P_Yo|�J i Y`V.���Q���
|�e i J 7�YoRIR�J^P �¸ 4!²� ��J^r`rQ|�J(LN]KP_J�¡}P_YoJ i S CEVGV i J5kEJ^r`]E��J i OGYoF$R�OGJ5]KPIe"]ELvR�OGJ[JvHQ�GCEV i YoVGH
DGVGYokEJ^PIF_JEt xu] ��J5kEJ^P YoR_Fq�GOfegF_Yoa7CEr�S J^CEVGY`VQH�CEF�CmV?JyH��v]KVGJ^VfR_Y�CEroroe.JyH��}CEV i Y`VGH DGVGYZw
kKJ^PIF_J U}r`roJ i ��YoR�O)F_DQ��J5P i J5VGF_J/S CmRIR�J5P+��CEF�VG]ER i YoF_a^]�kEJ^P_J i DGVfR�Yor����K K� �¸F5t \ OGJ	U}P_FXR
R�P_DQroe·YoV�� CmR_Y`]KV}CmPIe S ] i J^r � CEF i J(kKJ^ro]K�vJ i YoV����5oQ� |fe�� D�R�O �°�"! ��OG] a5]KDGr i FI]KrokEJ
R�OGJ � CmR_VGJ^FIF��GPI]K|Gr`J5S��uR�OGJ OG]KPIY]\5]KV �QP_]K|GroJ^S.��CEV i R�OQJ �QP_Y`S)]KP i Y�CEr/S ]EVG]K�v]Kr`J
�GP_]K|Qr`J^S ��YZR�O OGY`F�R�OQJ^]KPXeKt�� CmF_J i ]KV R_OGY`F�S)] i J5r­��S CmV�e YoS �QP_]�kKJ5S J5V�R_F OGC�kEJ
|�J5J^V)Y`VfR�PI] i DQa^J i CEV i R_OGJ � ]Kr i ��Y`V�� CºR�Y`]EV}CEPIe F_a5J^V}CmP_Y`]���CEF&P_J5�Gr�CEa5J i |fe VGJ
� a^]KVgw
a^J^��R�F"roY`hmJ�R_OGJ � VGJ&� �b� � abOGCE]ER�Yoa&��� � V}CmR_DGP�CEr �b��]KP � O�eg|GPIY i � Y`V�� CºR�Y`]EV}CEPIe�F_a5J^V}CEPIY`]Gt
pqroR_OG]KDGHEO R�OGJ5F_J?S)] i J^roF C iQi P_J5F_F i YZ�:J5P_J5V�R R�J^abOQVGY`a^CEr/�QP_]K|GroJ^S)F PIJ^HfCEP i Y`VQH R�OQJ
F_a7Cmr�CEP U}J^r i CEV i YoR_F �v]ER_J^VfR�Y`CEr­�AR�OGJ(e CEP_J CEr`rdS)]ER_YokmCmR�J i |fe�R�OQJ LN]Kror`]	��Y`VGH·|GCEF_Yoa
Y i J^CEF^�
p FIS CEror­�5F_DG|GOQ]KP_Y \^]KV�w¨F_Y \^J i PIJ^HKYo]KV�]EL�R�OGJdDQVGYokEJ^P_FIJ&Y`F JvHQ�GCEV i J i R�]�C[FIY]\^JdS"DGabO

HKP_J^CmR�J5P=R_O}CEV R�OGJ�DGVGYZkKJ^PIF_J+��J�a7CmV"]K|GFIJ^PXkKJ�R_] i C�eEt 7gY`VGa5J�R_OGY`FAP_J5HKY`]EV ��CEF=a7CEDQF�CEroroe
a^]KVGVQJ^a5R_J i |vJ5LN]EP_J Y`V��}CmR�Yo]KV �QYZR�Y`F�r`YohEJ5roe)R�])|�J F_S)]g]ER�O Y`V·R_OGJ �QP_J^FIJ^VfR7�vCEV i F_])Y`F
R�OGJ/F_S CEr`rG�v]KPXR�Y`]EV ]EL:YoR&R�OGCmR�|vJ^a^CES)Ju]EDGP�]E|GF_J5PIkmCE|GroJ/�}CmPIR�]EL:R_OGJqDGVQYokKJ5P_FIJEt \ OGYoF
JyH��Gr�CmY`VGF[R�OQJ�FIS ]g]ER_OGVGJ^FIF�]EL�]EDGP�DGVGYokEJ^PIF_J CEV i R�OGJ OG]KS)]KHKJ5VGJ^]EDGFuCEV i Y`F_]mR�P_]E�GY`a
V}CmR�DQP_J?]EL�R_OGJ G � ��{�t�T¨R·CEroF_] FI]KrokEJ^F R_OGJ � CmR_VGJ^FIF��GPI]K|Gr`J5S��[|vJ^a^CEDGFIJ i DGJ?R_]
Y`V�� CºR�Y`]EV CEVfe a^DGPXkECºR�DGPIJ
Y`V R_OGJ?]KPIY`HKYoV}CEr[P_J5HKY`]EV ��]EDGr i |vJ^a5]KS)J?F_S CEr`r²t puL¢R�J5P
Y`V�� CºR�Y`]EV)R_OGJ�]K|GFIJ^PXkECm|Gr`J/DGVGYokEJ^PIF_J ��]KDGr i CE�G�vJ7CEP�R�]s|vJ �}CmR7�gY`V i J^�vJ^V i J5VfR[]EL�R�OQJ
Y`VGYZR�Y�Cmr�a5DGPIkmCmR_DGP_Jmt
p/r`ruY`V�� CºR�Y`]EV}CEPIe S)] i J^r`F FIRbCºR�J?R�OGCmR C F_a^CEr�CmPuU}J^r i Y`F�PIJ^FI��]KVQF_Y`|Qr`J?LN]KP R_OGY`F

JyH���]EVGJ^VfR�Y`CErqJvH��}CEVGFIY`]KV t T¨R R�CEhEJ5F��Gr�Cma^J i DGP_YoVGH C FXegS S)J5R_PIe |GP_J^CEh�Y`VGH �GO}CEFIJ
R�P�CmVGF_YZR�Y`]EV t p�FIa7CEr`CEP���]ER_J^VfR�Y`CEr YoF CmF_F_DQS J i R�OGCmR)abO}CEVGHKJ5F YZR�F�S YoVGY`S"DGS LNP_]KS
� Y���8 n CmR&OGYoHKOsR�J5S �vJ^P_CmR�DGPIJ^FdR�] � Y��68 �����8 n CmR&ro] ��J^P$R_J^S)��J5P�CmR_DGP_J5F^t$TWV�R�OQJ
F_Y`S)�GroJ^FIR/a7CmF_J"R_OGJ"FXe�FXR�J5S Y`F��5w i Y`S)J^VGFIY`]KVGCErACEV i R_OGJ"FIa7CEr`CEP	U}J^r i O}CEFuR�] abOQ]�]KFIJ
|�J(R ��J5J^V � � ]KP � �$t \ OGJ�Y`VGYZR�Y�Cmr�FIegS)S J(R�PXe CEP_]KDQV i n Y`F�|GPI]KhEJ5V t4TWV R�OQJ?�1wi Y`S)J^VGFIY`]KVGCEr:a^CEF_J�R�OQJ^P_J�YoF�CEV.C iGi YZR�Yo]KV}CEr i J^HEP_J^J�]mLBLNPIJ^J i ]KS LN]KP R_OGJ�F_a^CEr�CmPlU}J^r i
Y`V·R�OGJ |GPI]KhEJ5V��GOGCEF_Jmt \ OQJ �v]ER�J5VfR�Y�Cmr�RbCmhEJ^F�R�OQJ LN]EP_S ]mLdC � � JvH�Y`a7CmV.OGCmR ��t
TWV R_OGJI���=J�'�8A@<��4 'F��8K� � �M(	E>#&8K� � 'F�º��JyH��}CEVQF_Y`]EV�]�a5a^DGPIF ��OGYor`J�R�OGJ/F_a7Cmr�CEP U}J^r i Y`F

R�P�Cm�G��J i Y`V�C � Y���8 n L»CEr`FIJ(w­kECma^DGDGS FXRbCmR_JEt \ OGJ5P_J�YoF�C"FXegS S)J5R_PIefwW|GPI]KhEJ5V·HKr`]E|}CEr
S YoVGY`SsDQS�]ELGR_OGJ��v]ER�J5VfR�Y�Cmr�CºR � Y	�68
�$�E|GD�R�R�OQJ F_a^CEr�CEP�U}J5r i UGP_FIR�O}CEF=R�]�HKJ(RBR_OGJ^PIJ
|�e�R�DGVGVQJ^r`YoVGHGt�TWV�� CmR_Y`]KV�J^V i F���OGJ5V R_OGJ F_a^CEr�CmP U}J^r i R�DGVQVGJ^roF�R�OGPI]KDGHKO
R�OQJ |}CEPXw
P_Y`J5P^t$p F_DGa5a^J^FIFILNDGr:Y`V�� CºR�Y`]EV P_J 9 DGY`PIJ^F C F_S CEr`r}R�DQVGVGJ^roY`VGH P�CmR_JE�gR�O�DGF�R_P_DGJukECma^DGDGS
|GDG|G|GroJ^F[CmP_J�P_CEP_J5roe)�GP_] i DGa5J i t [�V R_OGJ�]ER_OGJ^P�O}CEV i ��J^VGJ5P_HEe)LN]KP�P_J^OQJ7CmR_Y`VGH CºR�R�OQJ
J^V i ]EL[R_OGJ�YoV�� CmR_Y`]KV}CmPIe��GO}CmF_J�a5]KDGr i ]KVGroe a5]KS J)LNP_]KS |GDQ|G|Gr`J a^]Kror`Y`FIY`]KVQF^��R�O}CºR
CEP_JsP_CEP_J i DGJ"R_]�P�CmP_J"|QDG|G|GroJsV�DGa^roJ7CmR_Y`]KV t \ OGJsa5P_YoR_Y`a5Y`F_S�Cm|�]KD�RqR�OQY`FuF_a^J5V}CEPIY`]·Y`F
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¡�Y`HKDQP_J��K� 7�abOGJ5S CºR�Y`auY`ror`DGFXR�P_CmR�Yo]KV ]ELACEV Y`V��}CmR�Yo]KV}CEPXe ��]mR�J^VfR_Y�CEr Y`V)R�OGJ/VGJ
�4YoV�� Cºw
R�Y`]EV}CEPIe F_a5J^V}CEPIY`]Gt

R�O}CmR&R_OGJ��GO}CEFIJuR_P�CEVGFIYoR_Y`]KV ��]KDGr i VGJ(kKJ5P�|vJua5]KS)�Gr`J(R�J i CEV i S)]KFIR&]mL:R�OQJuDQVGYokEJ^P_FIJ
��]KDQr i a^]KVfR�YoV�DGJ�R�]�Y`V��}CmR�J�LN]KPIJ5kEJ^P �¸�g�v�E�.!²t
\ OGJ 8 #&% '�8A@/��4 'F��8K� � � (	E>#&8K� � 'F� YoS �GPI]�kKJ^F�R_OGJ F_YZR�D}CºR�Y`]EV?F_YoHKVGY UGa7CEVfR�rZeKt T¨R Y`F

CEr`FI]�a7CEror`J i5� FIr`]	� wWPI]Kr`ro]�kKJ^P ��Y`V��}CmR�Yo]KV tupqFqR_OGY`F�VGCES J F_DGHEHKJ^FXR�F^� C�hEJ5e�LNJ7CmR_DGP_J"]EL
R�OGYoF=R_OGJ^]KPXe Y`F�R�OQJ�F_ro]	� J5kE]Kr`D�R�Y`]EV ]ELQR�OGJ�F_a^CEr�CEP�U}J5r i LNP_]KS R_OGJ&L»CEr`FIJ(w¨kmCEa5DGDGS FXRbCmR_J
R�] R_OGJ�FIegS S)J5R_PIefwW|QP_]KhmJ^V?S)Y`VGYoSsDGS ]EL�R_OGJ �v]ER_J^VfR�Y`CErACEFqFIOG]	��V?Y`V�¡�YoHKDGP_J��Kt�T¨R
Y`F i DQP_Y`VQH�R�OGYoF"FIr`]	� P_]Kror`]�kKJ5P �GOGCEF_J�R_O}CmR"R_OGJ�DGVQYokKJ5P_FIJ·JyH��}CEV i F JyH���]EVGJ^VfR�Y`CEr`rZeKt
\ OGY`F��QP_]ga^J^FIF�a7CmV |�J�a^]KS)�}CEPIJ i R_] C |}Cmr`ruP_]Kror`Y`VQH i ] ��V4C OGY`ror<��YoR�O LNP_Y`a(R�Yo]KV �
��OGJ^PIJ R_OGJ�LNP_Yoa5R_Y`]KV�YoF �GPI]1kgY i J i OGJ5P_J�|fe�R�OQJ�JyH��}CEVGFIY`]KV ]ELAR_OGJ�DGVGYZkKJ^PIF_Jmt�zqDQP_Y`VQH
R�OGJsFIr`]	� R�P_CEVGFIYoR�Yo]KV.]EL$R�OQJ"F_a^CEr�CmP U}J5r i � R�OGJ�kmCEa^DGDQS3J5VGJ^PIHEe ��Yor`r i ]ES YoV}CmR�J R�OQJ
J^VGJ5P_HEe i J5VGF_YZRWe ]EL/R_OGJ.DGVGYokEJ^PIF_J�CEF FI]�]EV CEF R_OGJ.R_J^S)��J5P�CmR_DGP_J·L»CEror`Fs|vJ^ro]	� R�OQJ
a^P_YZR�Yoa7CEr R�J5S �vJ^P_CmR�DGPIJ�]ELAR�OQJ��GO}CEFIJ�R�P_CEVGF_YZR�Yo]KV �gP_J^FIDGroR_Y`VGH"Y`V�R�OQJ i J 7�YZR_R�J5P��GOGCEF_Jmt
n4OGJ^V.R�OGJ F_a^CEr�CmP	UGJ^r i U}VGCEr`rZe·CEPIP_YokEJ^FuCmR[R_OGJ VQJ
��S)Y`VQY`SsDGS.�gYoR�]�kKJ5P_F_OQ]�]ER_FqCmV i
|�J5HKY`VGF/R�]�]KFIa^Yor`r�CºR�J�CE|v]KDQRqR_OGJsVGJ&�<��]KYoVfR � Y�� 8 ��t \ OGJ^FIJ ]KF_a5Y`ror�CmR_Y`]KVGF�a5]KVfRbCEYoV
CEV J5VG]KP_S)]KDGF�CES)]KDGVfR�]EL:kmCEa5DGDGS J^VQJ^P_Hme CmV i CEPIJ i CES �vJ i |fe)�GP_] i DGa5Y`VGH�]ER�OQJ^P^�
r`Y`HEO�R_J^P U}J5r i F&]KP&�}CmPIR�Yoa^roJ^F$R�]���OGYoabO R_OGJ5e a5]KDG�GroJEt \ OQJ^F_J/VGJ
��rZe a^PIJ7CmR_J i �}CEPIR_Y`a5r`J^F
R�OGJ5P_S CEr`Y \^JE�QC �GP_]ga^J5F_F/CmR[R�OGJ J5V i ]mL�YoV�� CmR_Y`]KV�a^CEr`roJ i � #>26#N��4 '�893Et�T¨R/JvH��Gr�CEYoVGF R�OQJ
R�P_J5S J5V i ]KDQFqOGJ^CmR�a5]KVfR�J^VfR�]mL$R�OGJ�DGVGYZkKJ5P_F_JsCEV i U}VGCEr`rZe·r`J^C i F�R�] R_OGJ"�QOG]ER�]EVGFqYoV
R�OGJ G � � { R_O}CmR���Jua^CEV)]K|GF_J5PIkEJ/R�] i C7eKt \ OGY`F&FIa^J^VGCEP_Yo]�a^CEV)F_DGa5a^J^FIFILNDGroroe�JvHQ�Qr�CEYoV
R�OGJ/a^]KFIS ]Kro]KHKYoa7CErG�QP_]K|GroJ^S)F�FXRbCmR_J i Cm|�]�kKJqCEV i Cmr`r}S)] i J5r`F&]EL�YoV�� CmR_Y`]KV�R�] i C7e)CEPIJ
|}CEF_J i ]KV·R_OGJ F_r`]	� w¨P_]Kror`]�kKJ5P S J5abO}CEVGYoF_S.t
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n J�� CmV�R�R�]�FIR_D i e i egV}CmS Yoa7CErG�QP_]K�vJ^PXR�Y`J5F&]EL�C FIegFIR_J^S CmR + �8 n t \ OGYoF&a^]KSs|QY`VGJ5F
R ��] i YZ�:J5P_J5V�R�|}CEFIY`a i Y��)a^DGrZR�YoJ^F=Y`V"]EVGJ 9 DGJ5FIR�Yo]KV �B¡�Y`PIFIR^�@��J � CmV�R�R�]�FXR�D i e"C UGVGYoR_J
R�J^S)�vJ^P�CºR�DGPIJ �GP_]E|Gr`J5S�tB¡}]KP�FXRbCmR_Y`aE�EJ 9 DGY`roY`|GPIY`DGS FXegFIR�J5S FdR_OGY`FBa7CEV�|vJ i ]KVGJ�Y`VsR�OQJ
Y`S CEHKY`VGCEPIefw¨R_Y`S)JuLN]EP_S CEr`YoF_S ��OGJ^PIJ�R_OGJ�R�OGJ5P_S CEr:L»CEa(R�]KP � M�
 2 Y`F[P_J5Y`VfR�J5P_�GPIJ5R_J i CmF
C�R�YoS J�J5kE]Kr`D�R�Y`]EV Y`V CEV YoS CEHEY`V}CEPXe�R_Y`S)J i YoP_J5a5R�Yo]KV�� 8 ��� h�t���DQRsFIJ^a5]KV i � ��J
� CEVfR R_]"FXR�D i e i egV}CES)Y`a^CEr­�KR_Y`S)J(w i J^�vJ^V i J^VfR 9 DGJ5FIR�Yo]KVGF roY`hmJ�R_OGJ�|vJ^O}C7kgY`]EP i DQP_Y`VQH
C��GO}CEFIJ R�P�CmVGF_YZR�Y`]EV"Y`V"]KDGP$S)] i J^r­t \ OGJ[YoS CmHKY`V}CmPIefw¨R_Y`S)J�LN]KP_S CEroY`F_S Y`F$VG]mR$P_J^C i Yoroe
a7CE�}Cm|Gr`J)]EL�CEVQF ��J^P_YoVGH�FIDGabO 9 DGJ^FXR�Yo]KVGF^t \ OGJ5P_J(LN]KP_J C�VGJ&� LN]KP_S CEr`YoF_S.�:R�OQJ � #N���D:
4 '� # � � �  I���D')(& �QYoF[VGJ^a5J^FIF�CEPXe.R_] RbCEabh�r`J�R_OGY`F[�GPI]K|GroJ^S.t
\ OGJ�PIJ7CEr w¨R�YoS J.LN]KP_S CEroY`F_S CEVQF ��J^P_F 9 DGJ^FXR�Y`]EVGF.CE|�]EDQR i egV}CES)Y`a^CEr��GPI]K|Gr`J5S F

V}CmR�DQP�CEroroeK�f|QDQR�YZR&Y`FdR�J5abOGVGYoa7CEroroe"L»CmP�S)]KPIJua5]KS)�Gr`Yoa7CmR_J i R�O}CmV)R_OGJ/YoS CmHKY`V}CmPIefw¨R_Y`S)J
LN]KP_S CEr`YoF_S.t��AJ(RuDGF/R_OGJ^PIJ5LN]KPIJ |vJ^HKYoV ��YZR�O�C)|QP_Y`J(L$PIJ5kgY`J&�+]EL�R_OGJ YoS CmHKY`V}CmPIefw¨R_Y`S)J
LN]KP_S CEr`YoF_S.t
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\ OGJ�Y`S CEHKY`VGCEPIefw¨R_Y`S)J�LN]KP_S CEroY`F_S8|GCEF_Yoa7CEroroe R�P_C i J^F�R_Y`S)J"LN]KPqR_J^S)��J5P�CmR_DGP_Jmt ��J^V�w
J^P�Cmr}a^]KVGa5J^�QR_FdLNP_]KS J 9 DGY`roY`|GPIY`DGS<FIR�CmR�YoFIR_Y`a7Cmr�R�OQJ^P_S)] i egV}CES)Y`a^F�a7CEV�|vJ���]�kKJ5V Y`VfR_]
9 DGCEVfR�DGS U}J^r i R�OQJ^]KPXe"YoVsC/FXR�P_CEY`HKOfRILN]KP ��CEP i � C7e |�e R_OGJ a^]EVGa^J5�QRd]EL CmV}CEroe�R_Y`a&a^]KVgw
R�Y`V�D}CºR�Y`]EV ��OGJ^PIJ CEV Y`S CEHKYoV}CEPXe.R_Y`S)J"RbCmhEJ^F R�OQJ PI]Kr`Js]mL�R�OQJ�R_J^S)��J5P�CmR_DGP_JmtN[�VQJ
a7CEV J7CEFIY`roe HKP�CEFI� R_OGY`F�Y i J7C�|fe PIJ^HfCmP i YoVGH
R�OGJ.HKJ^VQJ^P�Cmr i J�U}VGYZR�Yo]KV ]EL�C i J^VQF_YoRWe
S CmR_P_Y H LN]KP�C R�OQJ^P_S CEr J 9 DGY`roY`|GPIY`DGS FIegFXR�J^S

6�g���j � � M�
 2 �X�1���
CEV i a^]KS)�}CEPIJ�YoR[R�] R_OGJ�R�Y`S)J�J(kK]KroDQR�Yo]KV ]EL$CmV.]E��J5P�CmR_]KP^�GHEYokKJ5V�|fe

� gih>j�8 ��� 2 ) � g n j�� M � 2 ) �X�� ��
[�VQJ�F_J^J5F[R�O}CmR |�]ER_O �QR_Y`S)JqJ5kE]Kr`D�R�Y`]EV·CEV i i J5VGF_YZRWe�S CmR�PIYIH���a5]KVfRbCEYoV CEV JyH��v]KVGJ^Vgw
R�Y�CmrB]EL&R_OGJ�xqCES)Y`rZR�]KVQY�CEV � CEV i R_OGJsY i J7C�]EL�roY`hEJ5VGY`VQH�� R�]�� � h/F_J^J5S F�]E|�kgYo]KDGF^t
x/Y`FXR�]KPIY`a^CEr`rZe YZR/� CmF	UGP_FIRuVG]mR�Y`a5J i |fe.¡�t}��ro]�abO �¸�m�(!²t
TWV�]KP i J^PdR�] FIJ^J[R�OGJ�a5]KSs|GYoV}CmR�Yo]KVs]ELvR�OQJ^F_J[R ��] a5]KVGa5J^�QR_F�YoV i J5R�CEY`r²�Kr`J(R&DGF U}P_FXR

P_J^a^CEr`rvOG]	��R�OQJqJ^VQF_J^S"|Gr`J�C7kEJ^P�CmHKJq]EL=CmV�]K|GFIJ^PIkmCE|Qr`J � Y`F i J�UGVGJ i t \ OGJ/�}CEPXR�YoR_Y`]KV
LNDGVGa5R_Y`]KV ]EL�C�FIegFIR_J^S ��YoR_O·R�OGJ i J5VGF_YZRWe S CmR_P_Y H �y�1����Y`F[HEYokKJ5V |�e

� g���j � \ P&6�g��)j�8 \ P � M�
 2 �X�1���
��OGJ^PIJ � \ P � i J5VG]ER�J5F[R�OGJ�R_P�CEa5J�]EP�R�OGJ FIDGSU]�kKJ5P�R_OGJ�JyH��vJ^a(RbCmR_Y`]KV·kmCEr`DQJ^F[Y`V.CEVfe
a^]KS)�Gr`J(R�J�|}CEF_YoF�]EL�R_OGJ
�GOfegF_Y`a^CEr xuY`ro|�J5PIR F_�}CEa5JEt \ OGJ?R_OGJ^PIS CEr/C7kKJ5P�CEHKJ
]mL�CEV
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F_] R�O}CmRdC HEJ^VGJ5P�CErGR_OGJ^PIS CEr�a^]KPIP_J5r�CmR_Y`]KV"LNDQVGa5R_Y`]KV�]EL R ��] ]K�vJ^P_CmR�]EP_F � gih>j$CEV i
	 gih>j
a7CEV
|vJ"PIJ
��P_YZR_R_J^V?YoV�R�OQJ"LN]Kr`ro]	��Y`VGH���C�e �»DQF_Y`VQH R�OGJ�R�YoS J�J5kE]Kr`DQR_Y`]KV��GP_]E��J5PIRWe�]EL
CEV�]E��J5P�CmR_]KP[J 9 t��X�� �� CEV i R�OGJ a(e�a5r`Yoa^YoRWe ]EL=R�OGJ�R�P_CEa^J �

� � g/h>j 	 g/h + j � 
 8 � M ~ g���j \ P-6�g���j � g/h>j 	 g/h + j
8 � M ~ g���j \ P � M�
 2 � gih>j � 
 2 � M�
 2 	 g/h + j
8 � M ~ g���j \ P � gih � � ��j � M�
 2 	 gih + j8 � 	 g/h + j � gih � � ��j � 
 �X�����

�/]ER_J�R_O}CmR&R�OQY`FdP_J5r�CmR_Y`]KV OQ]Kr i F$LN]EPd|�]ER_O ��|�]EF_]KVGYoa�CEF���J5r`r CEFdLNJ5P_S)Y`]KVGYoa�]K�vJ^P_CmR�]EP_F^t
{uJ5r�CmR_Y`]KVGFd]mL:R�OQY`FdRWeg��JqCEP_J�h�VG]	��V·CEF&R�OGJ�� � 
&��: � � � 4 '�86: ��E>29%�'�8939# � A � � � O � #&�=��:
4 'F��8�(*�¸�K�.!²t�TWV)�}CEPIR_Y`a5DGr�CEPBLN]KP$R�OGJua^]EP_P_J5r�CmR_Y`]KV LNDGVGa5R_Y`]KV�]EL CEV�]K�vJ^P�CºR�]KP ��YZR�O)YoR�FIJ^rZL
��J�HKJ5R[R_OGJ P_J5r�CmR_Y`]KV

� � gih>j � gih + j � 
 8 � � g/h + j � gih � � ��j � 
 �­�E���
\ OGY`F ��Y`ror�|vJ CmV YoS �v]KPIR�CEVfR·P_J5F_DGrZR·LN]KP·R ��]ºwW�v]KY`VfR���P_J^J5V LNDQVGa5R_Y`]KV � g/h % h + j 8
� YVg/h>j>YVg/h + j � 
 CºRtU}VGYoR_J�R�J5S �vJ^P_CmR�DGPIJEtn4YZR�OG]KD�R�HK]KYoVGH�R�]g]·SsDGabO�Y`VfR_] i J5RbCmY`r­�vR�OGJ�DGFID}CErda5]KDGP_FIJ�Y`V?R�OQJ Y`S CEHKY`VGCEPIefw
R�Y`S)J LN]KP_S CEroY`F_S Y`F�CEF LN]Kror`]	��F^� j/FIY`VGH�CEV ]E��J5P�CmR_Y`]KV}CmrdS J(R�OG] i ]EP R_OGJ �GCmR�O Y`V�w
R�J^HEP�CEr²�u]EVGJ?a7CmV i J^PIYokKJ
a(ega^r`Yoa^YZRWe a5]KV i YZR�Yo]KVGF LN]EP �GPI]K�}CEHfCºR�]KPIF LNP_]KS R_OGJ ��� 7
P_J^r`CmR�Yo]KV t ¡ ]EDGP_YoJ^P�R�P_CEVGFXLN]KP_S CmR�Yo]KV�]EL�R_OGJ�U}VGYoR_J YoS CmHKY`V}CmPIe.R�Y`S)J Y`VfR_J^PIkmCErdroJ7C i F
R�] i Y`FIa^P_J(R�J�LNP_J 9 DQJ^VGa5Y`J^F5��R_OGJ/FI]mwWa^CEr`roJ i � ��4C(&� 
>� � � ��� #
� �6#&8 E&'F#>(	k���R_O}CmR�CEPIJuHEYokKJ5V
|�e

k�� 8�� � � �
 LN]KP[|v]KF_]EVGF� � � ��~�� �
 LN]KP LNJ5P_S)Y`]KVGF �­���"�

\ OGJ S)]KS)J^VfR�DQS F_�GCEa^J ��P_J^J5V.LNDQVGa5R_Y`]KV·R�OQJ^V.|�J5a^]KS)J^F

� 
 g=k�� %��� j78 �
k �� � �� � � w �

�­�K���

T¨R�R�DGPIVGF�]KDQRqR�O}CmRqR�OGJ ]KVQroe i Yo��J^PIJ^VGa5Js|�J(R ��J5J^V�R�OGJ
\5J^PI] R_J^S)��J5P�CmR_DGP_JsCEV i R�OQJ
U}VGYoR_J/R_J^S)��J5P�CmR_DGP_J	U}J^r i R_OGJ^]KPIY`J5F�r`YoJ^F�Y`V)R�OGJ/P_J^FXR�PIY`a5R_Y`]KV�R�] i Y`FIa^PIJ5R�J/LNP_J 9 DGJ5VGa^YoJ^F5t
pqr`r�¡}J5egVGS CEV i Y`CEHKP�CmS F�LN]KP"a^CEr`a5DGr�CmR_Y`VGH�OGY`HEOGJ^P ]KP i J5Psa^]EP_P_J5a5R_Y`]KVGF"]EL/C�R�OGJ5]KPIe
CEP_J�R_OGJ·F�CES)J�YoV R�OGJ9UGVGYoR_J·CEF ��J^r`r�CEF Y`V R_OGJ9\5J^P_]
R_J^S)��J5P�CmR_DGP_J�a^CEF_Jmt TWV R�OQJ



� � �"����� � ��� � � ��� � ��� � � � ���

Y`S CEHKY`VGCEPIefw¨R_Y`S)JBLN]KPIS Cmr`Y`FIS R_OGJ�a^]KS)�Gr`J(R�J&R�J5S �vJ^P_CmR�DGPIJ i J^�vJ^V i J^VGa5J[Y`FAa^]KVfR�CEY`VGJ i
Y`V
R�OGJ��GPI]K�}CEHKCmR�]KP5��F_]·R�OGCmR�a7CEroa^DGr`CmR�Yo]KVGF/LNPI]KS3R_OGJ�\^J5P_] R�J^S)�vJ^P�CºR�DGPIJ)a^CEF_J�a^CEV
|�J J7CmF_Y`rZe R_P�CEVGFXLNJ^PIJ i R�] R�OGJ U}VQYoR�J�R_J^S)��J5P�CmR_DGP_J�a^CEF_Jmt
\ OGJ i P�C ��|}CEabh�]ELdR�OQY`F/LN]EP_S CEr`YoF_SUYoF/R�OGCmR�YZRqYoF i Y
� a5DGroR/R�]·Cm�G�Groe.YZR�FqPIJ^FIDGroR_F

R�] i e�VGCES Yoa7CEr 9 DGJ5FIR_Y`]KVGF5t \ O}CmR/Y`F^� 9 DGJ5FIR�Yo]KVGF/CE|v]KDQRuR�OGJ�FIegFIR_J^S ]KDQR/]EL$J 9 DGY`roY`|�w
P_Y`DQS ��OGJ5P_J[R�OQJ[JyH��Gr`Yoa^YZR�R�YoS J�w i J5��J5V i J5VGa^J[]ELvR�OQJ[FIegFIR_J^S FIOG]KDGr i |vJ FXR�D i YoJ i �fLN]KP
JyHQCES)�Gr`J ��OGJ^V
HK]EY`VGH)R�OGPI]KDGHKO
C �GO}CEFIJ"R�P_CEVGF_YZR�Yo]KV t x/J5P_J CEVQ]ER�OGJ5P/LN]KPIS Cmr`Y`FISUY`F
S ]KPIJ�P_J^C i Y`rZe CE�QR[R�]�FXR�D i e�VG]KV�w¨J 9 DGY`roY`|GPIY`DGS �QP_]K�vJ^PXR�Y`J5F�w&R�OGJ�PIJ7CEr w¨R_Y`S)JuLN]KPIS CmrZw
Y`F_S.t [�VQJ LN]KPISsDGr�CºR�Y`]EV.]mLdYoR/Y`FuR�OGJ a^r`]EF_J i w¨R�YoS J�wW�}CºR�O LN]KP_S CEr`YoF_S ��OGY`abO ��JsVG]	�
� CEVfRuR�]�Y`VfR_P_] i DGa^Jmt

� � 
 � %� �"4, � � ��.�#$, ��������3 �  �� #$��%&.&"�#
\ OGJ a^r`]EF_J i w¨R�YoS J�wW�}CºR�O LN]KPIS Cmr`Y`FIS �GP_]�kgY i J5F�CEV Y`VfR�J5HKP�CºR�Y`]EV��}CmR_O LN]EP R�OGJ�FXe�FXR�J5S
R�O}CmR�a^]KVfR�CEY`VGF=|v]ER�O a^]KS)��]EVGJ^VfR�FB]EL}YoV�R_J^PIJ^FIR^�EV}CmS J5roe�R�YoS J i J5��J5V i J5VGa^J�CEV i R�J5S�w
��J5P�CmR_DGP_Jmt \ J^abOGVQY`a7Cmr`roeE�QR�OQY`F[�}CmR_O�YoV·R�OGJ a^]ES �GroJyH R�Y`S)J��Gr`CEVGJ a7CmV�|vJ i J^FIa^PIY`|vJ i
|�e�HK]KYoVGH�LNP_]KS�S)Y`V�DGFuY`VeU}VQYoRWe·R�] �Gr`DQFqY`V*U}VGYoRWe |vJ^YoVGH)Y`VeU}VQYoR�J5F_YoS CEroroe CE|v]1kEJ"R�OQJ
P_J7Cmr�C�HQYoF�CEV i HK]KY`VQH�|}CEabh�Y`VeUGVGYoR_J^F_YoS Cmr`roe |vJ^ro]	� YoR^t \ ] FIJ^JuOG]	� R�OQY`F&�}CmR_O CEPIY`FIJ^F^�
��J FIRbCmPIR ��YoR�O R�OQJ ��E>2 ��� J�'�8939# � �K'FE&4 � � # i J^F_a5P_Yo�QR�Yo]KV�]mLdC HEJ^VGJ5P�CEr 9 D}CEVfR�DQS S)J(w
abO}CEVGYoa7CEr�FIegFXR�J^S Y`V C�S Y HQJ i FXRbCmR_J i J5F_a5P_Y`|vJ i |fe C i J5VGF_YZRWe S CmR_P_YIH 6}t4¡}]KP�C
HKJ^VGJ5P�CEr�FIegFXR�J^S ��OGJ5P_J ��J i ]�VG]ER i J^S CEV i R�O}CºR"YZR YoF YoV R_OGJ^PIS CErdJ 9 DGY`roY`|GPIY`DGS.�
R�OGJ i J5VGF_YZRWe S CmR_P_Y H�YoF[HKYokEJ^V |fe

6�g/h>j�8�� � � ��� 	��+g/h>j � � 	��;g/h>j�� �­�E���

��OGJ^PIJ � � i J5F_a^PIY`|vJ^F$R_OGJ[�GP_]E|}CE|GYor`YoRWe ]mL�UGV i Y`VQH�R�OGJ 9 D}CEVfR_DGS S)J^abO}CmVGY`a^CErQFXe�FXR�J5S
Y`V·R�OGJ FXRbCmR_J
� 	��+g/h>j �5t&��J^YoVGH)C)�QP_]K|}Cm|GY`roYoRWeK�gYoR�F_CmR�YoF>U}J5F

� � � � 8 � �­�m� �

\ OGJuC7kKJ5P�CEHEJu]mL CEV�]K�vJ^P_CmR�]EPdY`VsR�OQY`FdS)YIH�J i FIR�CmR�J[a^CEV)|�J[a^CEr`a5DGr�CmR_J i LNP_]ES R�OQJ
R�P�Cma^J ]EL=R�OGJ i J5VGF_YZRWe S CmR_P_Y H·CEV i R_OGJ ]K�vJ^P�CºR�]KP�CEV i a^CEV�|vJ ��P_YZR_R_J^V�CEF

� � ��g/h>j�8 \ P&6�g/h>j � 8�� � � � � 	��+g/h>j�� � � 	��;gih>j � �­�K���

�/]ER_JqR�O}CºR�R�OQJqR�YoS J i J^�vJ^V i J^VGa5J ]EL�R�OGJq]K��J5P�CmR_]KP�YoF�J5V�R_Y`PIJ^roe i J(R�J5P_S)Y`VGJ i |fe R�OQJ
R�Y`S)J�J(kK]KroDQR�Yo]KVs]EL R_OGJ i J5VGF_YZRWesS CmR�PIYIH��KCEV i R�OGYoF$YoR_F_J^rZL Y`F i J5R_J^P_S)Y`VQJ i |fe"R_OGJ R�YoS J
J5kK]Er`DQR_Y`]KV ]EL=R�OGJ FXRbCmR_J^F�]EL�R_OGJ�FIegFXR�J^S.t
n4YZR�O.CEVBxqCES)Y`rZR�]KVQY�CEV � R_OGJ FIR�CmR�J5Fu]mLBR_OGJ FIegFIR_J^S�F�CmR_Y`FXL¢e

�
� � 	��;g/h>j �
� h

8 � � 	��+g/h>j � �­�E ��
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j/F_YoVGH R�OQY`F�J 9 DGCmR�Yo]KV4CEV i YZR�F OQJ^P_S)YoR_Y�CEV a^]KV �IDGHfCmR_JE����J
FIJ^J?R�OGCmR�R�OQJ i J^VQF_YoRWe
S CmR_P_Y H�F_CmR�YoF>U}J5FuR_OGJ i Yo��J^PIJ^VfR�Y`CEr:J 9 DGCmR�Yo]KV

� � 6�g/h>j
� h

8 � � � � 
 � � � 	��+g/h>j �� h 
 � 	��;g/h>j�� � � � � ��� 	��+g/h>j � 
 � � � 	��;g/h>j��� h 

8 � � � � � � 	��+g/h>j � � 	��+g/h>j�� � � � � ��� 	��Ogih>j � � 	��;gih>j�� �
8 � � %�6�g/h>j�� �­�K���

n J�O}C7kKJ"CEF_FIDGS J i OGJ5P_J R�O}CºRuR_OGJ��GP_]K|GCE|GY`roYoR_Y`J^F � �)CEP_J R�YoS J�wWYoV i J^�vJ^V i J^VfR7t \ OGYoF
CEa5R_D}CEr`rZe�S)J7CEVQF R�O}CmR/��J�P_J^HKCEP i FIegFXR�J^S)F���YoR�O.C�a^]KVQFIRbCmV�RuJ5V�R_P_]K�fe

� 8 � ���  � �78 � � � � � �  � � �­��o��

n J �IDGFXR�O}C7kKJ�R_] |�J C ��CEP_J�]EL�R_OGY`F�P_J^FXR�PIY`a5R_Y`]KV ��OQJ^V ��J�YoVfR�J^PI�GP_J(R�P_J5F_DGrZR�F^t 7gY`VGa5J
C i Y�Cm|}CmR�Yoa
J5kE]Kr`DQR_Y`]KVQF CEP_YoF_J
LNP_J 9 DQJ^VfR�rZe4Y`V4R�OGJ�FIR_D i e ]EL"�GOfe�FIY`a^CEr FIegFIR_J^S)F ��J
��Y`r`r&a5]KVfR�Y`V�DGJI��YoR_O R�OQY`F CEF_FIDGS ��R�Y`]EV t \ OGY`F S J^CEVGF R_O}CmR�R�OGJ �GP_]E��J5PIR�YoJ^F ]EL R�OQJ
FIegFIR_J^S F_OG]KDQr i abOGCEVGHKJ/F_r`]	��rZe�J^VG]KDQHKO FI]"R�O}CºR�R_OGJ5e)a^]EP_P_J5F_�v]KV i R�]sCmV�C i Y`CE|}CmR_Y`a
J5kK]Er`DQR_Y`]KV t
¡}]KP�CqR�Y`S)J(w¨Y`V i J^�vJ^V i J5VfR xqCES)Y`rZR�]KVQY�CEV � �ER_OGJ i Yo��J^PIJ^VfR�Y`CErgJ 9 D}CmR_Y`]KV��²�K���Ba^CEV

|�J F_]ErokKJ i LN]EP-6�g/h>j�R�]�HKYZkKJ
6�gih>j�8 � M � 2 ) 6�g n j ��� 2 ) �­�E���

n J�CEroF_]�FIJ^JsLNPI]KS3J 9 t;�²�K����R_O}CmR�YZLdR�OGJ�x/CES)Y`roR_]KVGY`CEV a^]KS)SsDQR_J^F ��YZR�O?R�OQJ i J^Vgw
F_YoRWe�S CºR�P_Y H��:R�OGJ5V 6�g/h>j 8 6�g n jqY`F�a5]KVGFIR�CEVfR�Y`V?R�YoS JsCEV i�i J^FIa^PIY`|vJ^F�C�FIegFIR_J^S YoV
J 9 DGY`roY`|GPIY`DGS.t
TWV�HKJ^VGJ5P�CErAR�OQJ FXe�FXR�J5S Y`F�VG]mRqYoV�J 9 DGYor`Yo|GP_YoDGSUCEV i ��JsCEPIJ"Y`VfR_J^P_J5FIR_J i YoV�FXe�Fyw

R�J^S)F ��OGJ5P_J R�OQJ	xqCES)Y`rZR�]KVGY`CEV�a7CEPIP_Y`J5FdCEV JvHQ�Qr`Y`a5YoRBR�Y`S)J i J^�vJ^V i J5VGa^Jmt&TWVsR�OGYoF$a7CEFIJ
��J�a7CEV.JyH��GPIJ^FIFuR_OGJ i J^VGFIYoRWe S CmR�PIYIH R�OGPI]KDGHKO·R_OGJ�R�Y`S)J�J(kK]KroDQR�Yo]KV ]K��J5P�CmR_]KP

6�g/h>j�8�� g/h % n j 6�g n j��
	yg/h % n j�8�� g/h % n j 6�g n j�� g n % h>j �²�K���
��OGJ^PIJ�R_OGJ ]K��J5P�CmR_]KP
� g/h % h + j�Y`F i JyU}VGJ i CEF

� � � g/h % h + j
� h

8 � g/h>j��
gih % h + j �²�Q�"�

��YoR�O R�OQJ�a^]KV i YoR�Yo]KV·R�O}CºR
� gih % h>j�8 � �²�f���



� � �"����� � ��� � � ��� � ��� � � � ���

¡ ]EP_S CEr`rZe.R_OGJ)F_]KroDQR�Yo]KV
R�] R�OGYoF i Yo��J^PIJ^VfR�Y`CErdJ 9 D}CmR_Y`]KV �²���"�qa7CEV |�J���PIYoR_R_J^V CEF�C
R�Y`S)J�]KP i J^PIJ i JyH���]EVGJ^VfR�Y`CEr

�
gih % h + j�8 +�� � M ��������	� ) � � 2 � ) � � ��
 �²�K���

��OGY`abO�Y`F/S J5P_J5roe�C�F_OG]EPIRIw¨O}CEV i VQ]ERbCmR_Y`]KV�]EL�z/egF_]KV �¸F�J 9 DGCmR�Yo]KV ��CEV�YoR�J5P�CmR_YokEJ"F_]ºw
r`DQR_Y`]KV�R_]�R_OGJ a^]KPIP_J5F_�v]KV i YoVGH YoVfR�J^HEP�CEr J 9 D}CmR�Yo]KV �»FIJ^J�LN]KP[JyHQCES)�GroJ {uJ(Lyt��¸�E "! ���

� gih % h + j�8 � � �� ��
 ~ g � � j
���� ( )

) � i h ~ � � � i h �4+ g � g/h ~ j � � � � gih �5j>j �²�E� �

\ OGJ�R_Y`S)J�J5kE]Kr`D�R�Y`]EV.]E��J5P�CmR_]KP F�CºR�Y`F U}J^F�R�OQJ LN]Er`r`]	��YoVGH"PIJ^r�CºR�Y`]EVGF
� gih ~ % h � j�� g/h � %>h ~ j 8 �
� gih ~ % h � j�� g/h � %>h � j 8 � g/h ~ % h � j LN]KP h ~�� h ��� h � �²�f���

n J�CEF_FIDGS)J�R_O}CmR�R_OGJ 9 DGCEVfR�DGS FXegFIR�J5S Y`F�YoV�R_OGJ^PIS Cmr$J 9 DGYor`Y`|QP_Y`DQS�LN]EP�VGJ^Hºw
CmR�YZkKJ�R�Y`S)J^F�F_].R�O}CºR R_OGJux/CES)Y`roR_]KVGY`CEV � g/h>j�S C7e�]KVGroe�|vJ�R�Y`S)J i J^�vJ^V i J^VfRsLN]KP
h � n t � g/h>j�8�� � � LN]KP {uJLh�� n� gih>j3LN]KP {uJLh�� n �²�K ��
¡ ]EP�VQJ^HfCmR_YokEJ�R_Y`S)J^F5�KR�OGJ�FIegFXR�J^S YoF i J^F_a5P_Yo|�J i |fe)C R_OGJ^PIS Cmr i J^VQF_YoRWe�S CmR_P_YIH ��YoR_O
R�OGJ Y`VfkEJ^P_FIJ�R_J^S)��J5P�CmR_DGP_J�� �»a^]ES �}CmP_J ��YoR_O J 9 t��X�1��� �

6�gih�� n j�8 � M�
 2�� �²�f���
j/F_YoVGH R_OGJ L»CEa5RuR�O}CºRuR_OGJ�xqCES)Y`rZR�]KVGY`CEV·Y`F[R_Y`S)J�Y`V i J5��J5V i J5V�R/LN]KPuVGJ^HfCºR�YokEJ h�� ]KVQJ
a7CEV DGF_J�R�OGJ i JyU}VGYZR�Y`]EV ]mL�R�OQJ J(kK]KroDQR�Yo]KV�]K��J5P�CmR_]KP��²���"�qR�].P_J
��PIYoR_J�R_OGJ i J^VQF_YoRWe
S CmR_P_Y H�YoV�CmVG]ER�OQJ^P/� C7ev�

6�g + j�8�� g + � � ��% + j �²�5o��
��OGJ^PIJ + i J5VG]ER�J5F�C�r�CEPIHKJ"VGJ5HfCmR_YokKJsR_Y`S)JEt \ OGYoF CEr`PIJ7C i e i J5F_a5P_Y`|vJ^F�R_OGJ r�CmFIR�J5r`J(w
S J5V�R�]EL R_OGJqa5r`]KFIJ i w­R�Y`S)J(w¨�}CmR_O HK]EY`VGH i ]	��V·Y`V)R�OGJ/a^]KS)�Gr`JvH�R�YoS J��Gr`CEVGJu|�e � � CmR
C r�CmP_HKJ�VGJ5HfCmR�YZkKJ�R�YoS J-+�t 7gR�CEPIR_Y`VGH���YoR_O R_OGJ i J^VGFIYoRWe)S CºR�P_Y H)CmR�C r`CEP_HEJuVQJ^HfCmR_YokEJ
R�Y`S)JE����J�a7CmV i J5R_J^PIS YoVGJ/R_OGJ i J5VGF_YZRWe S CmR_P_YIHsLN]KP�CmV·CEP_|QYoR�P_CEPIe"R�Y`S)Ju|�e CE�G�QroegY`VGH
R�OGJ J5kE]Kr`D�R�Y`]EV.]E��J5P�CmR_]KP
�<CEF/��J i Y i Y`V J 9 D}CºR�Y`]EV �»�K���

6�gih>j 8 �
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