
����������	�
����	�����
������������	���� ���!	"���#�$��&%'����(��)���*	�
�+,����*
�	�-.������/��0
132 ��	��4�5
6��	"(7��	�
��8-*(��)��� -'	"���9��	�
��"�4
�������-&:;�5�4�<=��> 	�?��*�

@BADC)EGFH3IKJ6L�MNEGOPONA�QSRTIVUWX)EZY[@4J6\3]_^)W�]
` ADa4Xb]BUdcfegUC)chMNcha4cbE�ABi�\j]kchHEGlm]kcbMNno]BOqp�nGMNEGUnZEGCZr.sBt�uv\3EGX)nGEGXwpxcGr6yVEZY{z5ADXh|6r6y}z~uo�D�4u_s

�8EGnZEGMN�BEGW � ]BnZnGEGF�cbEGW



� s �

���m�����������

�=Y�A�O�]o�DEZX�EG�,a�]�cbADX)M�]BO�FXhMNlmM�cbM��DE}EG�,a�]�cbMPABUC�i�ADX"cbHEVi�XhEGEfcbX)ADF�ABChFHEZXhE�MNUmchHE�FX)EGC��
EZUnGEfABi�]�chHMPUm]kcbl�ADC)FHEGX)MPn}��ADaUW]BX)��OP]��BEGX5]BUW�cbH4EGXhlm]BO�WMNChC)MPF�]kchMPADU�]kXhE8WEZ�BEGONADF�EZW
HEZXhEkJ=IwUj]BC)�xl�F4cbABchMPn�cbH4EGADX���i�ADX}cbHE�XhEZChADU�]kU,cwUADUONMPUEG]BX}MPUdchEGXb]knZcbMNADU�ABi�ONADU��EG�,a�]��
chADXhMP]BO���]BX)A�nZOPMPU4MPn�]BUWj��]BXhAkcbXhABFMPn��8ADChC)�,�SY�]��BEGC�MNCVWEZXhM��DEGWjMPU3chHEKF4XhEGC)EGUnZE�ABi�C)an H
WMNChC)MPF�]kchMPADU.J�egU�cbHMNC*lmAxWEGO¡r�]fC)EGONi��¢nGADU4ChMPC�cbEZU,c�]BC���l�F4chABcbMNn5W4EGXhM��k]kcbMNADU�EGC)cb]B�ONMPChH4EGC*cbH�]kc
��ADaUW]BX)��O�]o�BEGX"£�A�Y8C}]BXhEV�DEGU4EGXb]�cbEGW7�,��l�EGX)MPWMNADU�]BOF4XhEGC)ChaX)E��DXb]kWMPEZU,chC�MNUmchHEwONA_Y�EGX
chXhADF�ADChF4HEGX)E�]BUW¤�DM��DEmXhMPC)E7cbAjWEG�DEZUEGXh]kcbE�EZ�,a�]kcbABXhM�]kO�¥�|,lm]BU¦i�XhMNnZcbMNADUqJ3�}H�]kc�MNCvchA
Ch]��Br�chHE�]kC)�xlmF�cbABchMPn�lmAxWEZO�H]BCfchHEKF4XhADF�EGX�cg�SchH�]kcfcbHE�WMNChChMNF�]kchMPADUSl7]�cbXhM¨§�H�]kCwADUE
EZMP�DEZU,�k]BONaEvY8H4MPn H©MPC�U4Eo]BX)ON�SªGEZXhA«fcbHEZXhEZi�ABXhE�cbH4E�W4�xU�]Bl�MPnZC�Xb]BF4MPWO��3W4MPChC)MPF�]�cbEGCV£�A�Y8C
Y8M�cbH¬F4XhEGC)ChaX)E�]kcKchHE7�]BChE�Aki=cbHEmcbXhABF�ADC)FHEZXhE�]BU4W¦nGX)Eo]kchEGC���]kXhABchXhADFMNn�k�]BXhAxnGONMPUMNn
C)FMPU®a4F6¯ChF4MPU®WA�Y8UqJ'�}H4E°ChMNlmFONMN±�EZW²]kC)�xlmF�cbABchMPnjEZ�,a�]kcbMNADUC�i�ADXmchHE³]Bl�FOPM�cbaW4EGC
ABi�chHE�WMNChC)MPF�]kchMN�BEvEZ�xa]kcbADX)M�]BO���]BX)ABcbX)ADFMNn�]BUWj��]BXhAxnGONMPUMNn�Y=]o�DEZC�]BXhEvC)cba4WMPEZW³�,�3OPMNU��
EG]BXKcbH4EGADX��¤]BUW¤MNUdcbEG�BXb]kchEGW¤U,al�EGXhMNno]BONON�BJ°�}HE�XhEZChaO�cbC�MNUWMPnG]kcbE�cbH�]�c�]BONchHADa�BH¬cbHE
WMNChC)MPF�]kchMPADU3ChONMP�DHdcbO���Y�EG]B|BEZUC�cbHEvcbXhABFMPnZCVcbA7lmMNWO�]kchMNchaWE�nGADU4UEGn´cbMPABUqr.C�cbXhABU��OPAxno]BO¨�
MNªGEGW¯Y=]o�DE�F�]kn |BEZchC�]BXhEmUADUE´cbHEZOPEGC)C�]B�ONEmcbAjE´§�n H�]BU�BESEZUEGX)�B�¯��E´cgY�EZEGUµ��]BXhAkcbXhABFMPn
]BU4W¦��]BX)A�nZOPMPU4MPn�Y=]o�BEGC�ADU¤MPUdchXb]BC)Eo]BC)ADU�]BO"cbMNlmE�ChnG]BOPEZC�MPU¬chHE�FX)EGC)EGUnZESAki8��]BXhAxnGONMPUMNn
l�Eo]BU³C)HEo]kXGJ�egU,chEGX)EGC)chMPU��WMNChC)MPF�]kchMPADU3��]BOP]BUnGEZW°Y=]o�BE´�gl�Eo]kU¶£�A�Y·C)cb]kcbEZC�]BXhE�W4MPChnZA��,�
EZXhEGW©cbH4XhADa�BH¶U,al�EGX)MPnG]BO�C)MPl�aOP]kcbMNADUCZJvegU©�DEZUEGXh]BO¸rqchHE���ABaUW�]BX��³O�]o�BEGX�WMNChChMNF�]kchMPADU
MNC8�BEGX��3E´¹�nGMPEZUdcwi�ADX}£�A�Y8CfMPU�Y8HMPn HScbHEv��]BXhAkcbXhABFMPn�]BU4Wj��]BX)A�nZOPMNUMPn�nZADl�F�ADU4EGUdcbCV]BXhE
ABi�cbH4E�Ch]Bl�E�C)MP�DUS]kc8chHE���]BChE�ABi�cbHE�i�X)EGE�cbXhABF�ADC)FHEZXhE�Y8HEGX)Eo]BC8cbH4Ev��ADaUW]BX)��OP]o�DEGX
WMNChC)MPF�]kchMPADU7MPC}OPEZChC}E´¹mnZMPEZU,c8i�ADX�£�A�Y8C8Y8H4ADChE���]BX)ABcbX)ADFMNn�]BUW���]BX)A�nZOPMNUMPnVnGADl�F�ABUEGUdcbC
]BX)E�ABi�ABFF�ABChMNchE�ChMN�DUS]kc}cbHE���]kChE�ABi�cbHE�i�XhEZE�cbXhABF�ADC)FHEZXhEBJ

º6»4¼¡½o¾ ¿´À�Á�¾hÂdÃBÄÆÅxÇ�ÈGÉ EG�,a�]�cbADX)M�]BO}�8ADC)Ch�d�¤Y=]o�BEGCG�V]kchlmADC)FHEZXhMPn���ADaU4W�]BX)�¦O�]o�DEZXG�
]Bl�FONMNcba4WE�EG�,a�]�cbMPABUC

Ê�Ë +,���
��8����-.������

�}HE�lmEZXhMNWMPADU]BOqE´§�n H�]kU�DEKAki�EGU4EGXh�k����E´cgY�EZEGU°cbH4E�l�MPW4O�]kchMNcba4WEGC}]kUWjEZ�xa]kcbADX)M�]BO�X)EG�DMNADUC8MPC
]mchADFMPnvABi"nGABUChMNWEGXh]B�OPEvChMN�DUMN±no]BUnZEvi�ADXVaUWEZXhC�c ]BUW4MPU���DONAD��]BO�chEGOPEZnGADU4UEGn´cbMPABU°F�]kc)cbEGX)UCwi�X)ADl
cbH4E�cbXhABFMPnZCwcbA�chHE�l�MPWOP]kcbM�cbaWEZCGJ�p�E´�DEZXb]BO"]Ba�cbHADX)C�H�]o�DE�aC)EGW©OPMNUEo]kXhMPªZEGWjcgY�A�O�]o�DEZX�FX)MPl�MNcbM��DE
EG�,a�]�cbMPABUC�ADU¶]�Ìq�¢FO�]BU4E�MPU³ADX)WEGX�chASW4EGChnZXhMN��E�cbH4E�MPUdcbEZXb]Bn´cbMPABU³ABi�ONADU��EZ�xa]kcbADX)M�]BO���]BXhAxnGONMPUMNn
�8ADChC)�,�¯Y=]o�BEGC�]BUW¬OPADU�3EG�,a�]kchADXhMP]BO5��]BXhAkcbXhABFMPnm�fABChCh�d�¶Y=]o�BEGCGJ©�}HE7OPMPU4Eo]BX�cbHEZADX)�¶ABi}chHE
FX)MPl�MNcbM��DE�EZ�xa]kcbMNADUC�MPU©cbHE�ªGADU]BO"OPADU��Y�]��BE�OPMNlmM�cw�xMPEZOPW©cgY�A3ChE´cbC�ABi�Y=]o�BEGCGJS�}HE�±�XhC�c�]BX)E
Y�Eo]B|,ON�jWMPC)F�EZXhC)MN�DEkr�ªGADU]BOPO��3ONADU�r�EG�,a�]kchADXhMP]BOPO���cbXh]BFF�EGW³��]BX)A�nZOPMNUMPnv�fABChCh�d�3Y=]o�DEZCGJ�Í�ADXw]�WX)�

Qh` ADXhX)EGC)F�ADU4WMPU��]Ba�cbHADXZr�EGlm]BMPO¡«��MNEGONOPA,Î�nGMNlmCZJÏUd�xaqJÐEGWa.r4FHABUEmÑ¸s�u_sBÒ=ÓDÓDÔ��gÕ4u�Ôdt



� Õ �

�DXh]��xM�cg��Y=]o�DE�C)F�EZEGW°Aki5tB��lmC Ö�Q}chHEvi×]BC�cbEZC)c�Aki�cbHEZChEKchXb]o�DEZO�]�c�Ø�u�Ù4ÚÏÙ"l�C Ö�QvÑ×C)EGE�\3]_^)W�]³Ñ¡sB�D�DÕBÒ
i�ADXV]7nGABlmFX)EGHEZUChM��DE�W4MPChnZaChC)MPADU�Ò´Jw�}H4E�FXhMNlmM�cbM��DE�EG�,a�]�cbMPABUC�]BONChAmH�]o�DE�OPMNUEo]kXfC)ADOPa�cbMPABUCfY8H4MPn H
nGABXhXhEZChF�ADUW�cbA�EZ�xa]kcbADX)M�]BO.��]BXhAkcbXhABFMPn��8ADC)Ch�d��Y�]��BEGC8Y8MNchH3]�C)MP�DUM�±�no]kU,c=lmMNWO�]kchMNchaWEfFXhA�^)EZnZchMPADUqJ
egUjchHEKONADU��Y=]o�DE�ONMPl�MNc=chHEGC)EKY�]��BEGCZr.cbAxAr�]BXhE�WMPC)F�EZXhC)MPADUONEGC)C�]BUW3cbXb]o�BEGO*Y�EZC)cgY�]BXhW¶]kc�]mChF�EGEZW
FX)ADF�ABX)cbMNADU�]BO�cbA�cbH4EGMPX=Y�]o�DEZOPEGU4�BcbH3Ch�,a�]BX)EGWqJ

¥��,a�]kcbABXhM�]kO���]kXhAxnGOPMNUMPn8�8ADC)Ch�d�7Y�]o�DEGC8FX)A���MNWE�]vWEGC)nGXhMNF4cbMNADU�ABi*F4O�]BUE´c ]BX���ChnG]BOPE�F4HEGUABlmEZU�]
MPU°chHE�cbX)ADFMNnGCGJvp�MNlmMNO�]BX)ON�Br�EZ�,a�]kcbABXhM�]kO���]BX)ABcbX)ADFMNn��8ADChC)�,�jY=]o�DEZCvW4EGChnZXhMN��E�FH4EGUADl�EGU]�OPMPU4|BEGW
Y8MNchH¬F�ABcbEZUdcbM�]kOPON�jChMN�DUMN±no]BUdcvnGADUU4EGnZchMPADU4CK��EZcgY�EGEGU¦chHEmchXhADF4MPnGCv]BUW¬lmMNWO�]kchMNchaWEGCZJ�p�E´�DEZXb]BO
]Ba4chHADX)C�Ñ�ChEGE�Û¯EG�C�cbEGX�Ñ�u�ÓDÜ�uB�*u�ÓDÔ�uB�*u�ÓDÔdskÒ´r�Ý�]BCb]kH�]BXb]�]BUWjp�MNON�k]�Þ�M�]BC�Ñ u�ÓDÔDÙBÒ´r�ßVADC)|,MPUCV]BUW°@BMPU
Ñ�uoÓDÓ4u�Òàr�Û¦]BU4�7]BU4W3á�MNEmÑ�u�ÓDÓBÙDÒ´r6â�MNlã]BUW ` H�]BU�°Ñ�u�ÓDÔ�uB�*u�ÓDÔDÙBÒ}]BUW°ßfADCh|,MNUCw]kUWSz�]BU4�°Ñ¡sB�D�D�BÒhÒ
H�]o�DE�C�cbaW4MPEGW°chHEGC)E�Y=]o�BEGC�MPUjchHE�nZADUdcbE´§xc�ABi"l�MPW4O�]kchMNcba4WE�nGADUU4EGnZchMPADU4CwcbA7chHEKchXhADFMNnGCZJ��}HEGC)E
C)chaWMNEGC�H�]o�BEKi�ADaUW3cbH�]kcwUEo]kXhON�SWMNChF�EGX)ChMPABUOPEZChCwONADU�mEG�,a�]kchADXhMP]BOä�]BXhAxnGONMPUMNn��fADC)Ch�d�jY�]o�DEZC�no]BU
E´§�n H�]kU�DE�C)MP�DUM�±�no]kU,c5EZUEGX)�B��Y8MNcbH���]BX)ABcbX)ADFMNn8Y�]o�DEZC}]kc�lmMNWO�]kchMNchaWEGC�MPU�cbHEfFXhEZChEZUnGE�Akiq�DEZX)cbMNno]BO
]BUWSl�EGXhMNWMPABU�]BO�lmEG]BU�ChHEG]BXhCZJ

Û�MNchHmchHEV��EGU4EZ±c�ABiqcbH4MPC5MPUdcbaM�cbMNADU�\j]_^)W�]K]BUW�L�MPEGONOPAmÑ¸sk�D�DÕDÒ"]BUW7L�MPEZOPONA�]BUW�\j]�^)W�]�Ñ¡sB�D�DÕBÒ
XhEZnGEZU,chON�SH�]o�DEvWEGX)MN�BEGW°]�OPADU4��Y�]o�DEvchHEGABX)�SWEGC)nGX)MP�MNU��chHE�UADUONMPUEG]BX8MPUdcbEZXb]Bn´cbMPABUSAki�EG�,a�]kchADXhMP]BO
��]BX)A�nZOPMNUMPnwY�]o�DEZC�]BUWS��]BX)ABcbX)ADFMNn�Y=]o�DEZCwMNUSchHE�FXhEZChEGU4nGEKAki�ªGABU�]BO�l�Eo]BUS��]BX)ABcbX)ADFMPn�C)HEo]kXhCV]BUW
ªGABU�]BO*lmEG]BU3�BEGX�cbMPnG]BO*ChHEG]BXhCZJV�}H4EKF�]BX�cbMP]BO�WMNå�EGX)EGUdcbMP]BO�EG�,a�]�cbMPABUCwABiäcbHE�cbHEZADX)�SWEZChnZXhMP��E�Y=]o�DEZC
OPABU�DEGX8cbH]BU¶tB�D�D��|,l�MPUScbHE�ªZADU�]BOäWMPX)EGn´cbMPABU°]BUW¤u�tB�D��|,lãlmEZXhMPW4MPADU�]kOPON�BJ8�}HEKcbH4EGADX��°]BW4lmM�cbC
Y�]��BEGC�ABi�]Bl�FOPM�cbaW4EvADU°chHE�ADX)WEGX�Aki=t�l�C Ö�Q U4Eo]BX�chHE�EG�,a�]�cbADX�MNU,chEGXh]BnZchMPU�7Y8M�cbH³ªZADU�]BOälmEG]BU
�DEZOPAxnGM�cbMPEZC�]BUW³�BEGX)chMPnG]BO�ChH4Eo]BX)C�Aki=]B��ADa4c�chHE�Cb]klmE�C�cbXhEZU�BchHqJ�egU©cbHEZChE�C)chaWMPEZC�MNc�Y�]BC�ChH4A_Y8U
cbH]kc�chHE�FX)EGC)EGUnZE�ABi��DEZX)chMPno]kO¸r,��]BX)A�nZOPMPU4MPn8ChHEG]BX=]kOPOPA�Y8C"i�ADX5ChMP�BUMN±�nG]BUdc�EZUEGX)�B��E´§�n H�]BU4�DE���E´cgY�EZEGU
cbH4EvcbX)ADFMNno]BONON��nZADU4±�U4EGW³��]BX)A�nZOPMNUMPn�Y�]o�DEGC�]kUW°��]BX)ABcbX)ADFMNn�Y�]o�DEGC�Y8M�cbH3ChMP�BUMN±�nG]BUdcwl�MPW4O�]kchMNcba4WE
FX)A�^)EGn´cbMPABU¬ADU¶cbMPl�EGC)no]BONEGC�ADU¯chHE7ABXhWEZXvABi�±iÆcbEZEGU¦W�]o�xCGJ�Û�HMNOPE�WEZcb]BMPONEGW¯nGADl�F�]BX)MPChABU¶Y8M�cbH
AD�C)EGX��B]�cbMPABUC�ABi"cbH4E�FXhEZChEGUdc�cbHEZADXhMNEGC�ÑÆcbHMNCwY�ADXh|³]kUW°cbH�]�c�ABi�\j]_^)W�]�]BU4W¯L�MPEGONOPA°Ñ¸sB�D�BÕDÒw]BU4W
L�MNEGOPONA�]BUW³\3]_^)W�]°Ñ¡sB�D�DÕBÒVÒ=Y8MPONO���EvFXhEZChEZU,chEGW³EZOPChE´Y8HEGX)EBr�EG�,a�]kchADXhMP]BOPO��7cbXh]BFF�EGW³�8ADC)Ch�d��Y=]o�DEZC
Y8MNchH©]�ChMN�DUMN±no]BUdc���]kXhABchXhADFMNnKnZADlmF�ADUEZUdc�]BXhE�AkiÆcbEGU©AD�4ChEGX��DEZW¯FX)ADF�]B�D]kcbMNU�7Y�EGC)cgY�]BX)W¬MPU3cbHE
Eo]kC)cbEZXhUjæ�]BnZMN±�nmÑ¡Ý�MNO�]BWMNC=]BU4W�Û�H4EGEGONEGXvÑ�uoÓDÓdtBÒ}]BU4W�Û�H4EGEGONEGXZr�Ý�MNO�]BWMNC=]BU4W�Û¯EG�4C)cbEZX�Ñ¡sB�D�D�BÒhÒàJ

egl�F�ADX�c ]BUdc8]kWWMNchMPADU]BO.E´å.EZnZcbC8UAkc8nGADUC)MPWEZXhEZW3�d�S\j]�^)W�]�]BUW3L�MPEZOPOPA�Ñ¸sB�B�DÕDÒ=]BU4W3L�MPEGONOPA�]kUW
\j]_^)W]©Ñ¸sB�D�BÕDÒw]BX)E�WMNChChMNF�]kchMN�DEKlmEZn H�]BUMNChl�C�]BX)MPChMNU�7i�X)ADl�Xb]BWMP]kcbM��DEvnGAxADOPMNU��]BU4W©]kcbl�ADChF4HEGX)MPn
��ADaUW�]kX)��OP]o�DEGX�WXb]B�4J�egU�cbHMNC=F�]BF�EGX�Y�E�ChH]BOPO�C)�xC)chEGlm]kcbMNno]BONON��MPU4nGADX)F�ADXh]kcbEfcbHEZChE�l�EGn H�]BU4MPChl�C=MNU
cbH4E�]BC���l�F4chABcbMNnvcbH4EGADX��3Aki�\j]_^)W�]�]kUW³L�MNEGOPONA°Ñ¡sB�D�DÕBÒV]BU4W³L�MPEZOPONAm]kUW©\j]_^)W]©Ñ¸sB�D�BÕDÒ=i�ADOPONA_Y8MNU�
cbH4EKXhEZChADU]BUdc�OPABU�mY�]o�DEKchHEGADX���cbH�]kcVcbHE´�SWEZ�BEGOPABF�EZW°i�ADXVEZ�,a�]kcbABXhM�]kO���]BXhAxnGONMPUMNn�]BU°��]kXhABchXhADFMNn
Y�]��BEGCZ«VHEZXhEG]kiÆcbEZXVY�E�XhE´i�EGXVchA7cbH4EGChEKF�]BF�EGXhCVnGADONOPEZnZcbM��DEZON��]BC�\jLwJ��}HE�l�A�W4EGOPC8Y�EKWE´�DEGONADF³HEZXhE
ChH4A_Y'chH�]kcGr�W4aE�chAm��ADaU4W�]BX)��OP]o�DEGXfWMNChChMNF�]kchMPADUqr�k]BX)MPADa4CV]kUADlm]BOPMNEGC=ADUScbMNlmE�C)no]BONEGCfABi�chEGUjW]��xC
no]kUjC)chXhEZU�BcbH4EGU°aF4F�EZXVcbX)ADF�ADChFH4EGXhE�£�A�YçY8HMNOPE�ChMNl�aONcb]BUEZADaChO���Y�Eo]B|kEGUMNU�7£�A�Y[]kc8cbH4EK��]BC)EvAki
cbH4EvcbX)ADF�ADChFH4EGXhEkJw�}HMNCwi�Eo]�cbaX)EKMPCfF�]BX�c�ABi�cbHEvAD�ChEZX)�k]kchMPADU�]kOäX)EGnGABXhW°ABi�]BUADlm]BOPMNEGC8Cha4n H©]BCVchHE
MPUdchXb]BC)Eo]BC)ADU�]BO�ADC)nGMNOPO�]�cbMPABU³Ñ×C)EGE�z�]BU�]BM.EZcV]BO¸J}Ñ¸sB�D�B�DÒhÒàJ

I�cgY�A¦OP]o�DEGX�cbX)ADF�ADChFH4EGXhMNn3l�AxWEGO}Y8MNchHµY�Eo]k|²yfEZY}cbABUM�]BUènGAxADOPMNU�³MPC�nGABaFOPEZWèchA¦]



��éK�

nGABU,�BEGn´cbMN�BEGO��¯Y�EGONO5l�M�§�EZWqr�chHMPU¶��]BX)ABcbX)ADFMNn���ADaU4W�]BX)�©OP]o�DEGX7Ñ×C)EGE7yVEGEZOPMNU®Ñ u�ÓDÔDÔBÒ´räÛ¬]BU�j]BUW
â�M8Ñ�uoÓDÓDÕDÒV]BUW¯\3ADC)|BA�Y8MNchª�]BUW¶L�XhE´cbHEZX)chADUèÑ¸sB�D�B�DÒVi�ADXwchHE�ADX)MP�DMNUjABi5ChMNlmMNO�]BX8��ADaUW]BX)�jO�]o�DEZX
l�A�WEZOPCbÒ´J�Í6ABOPOPA�Y8MNU��\jLwr6X)EGChABU�]BUdcbO���MPUdcbEZXb]Bn´cbMPU4���]BXhAxnGONMPUMNn�]BUW3��]BXhAkcbXhABFMPn�chXhADF�ADChF4HEGX)MPn�OPADU4�
Y�]��BEGC�]kXhE�C)chaWMPEZWqJ=ßfEGX)E�chHEvl�Eo]kUSchXhADFMNno]BO�nZOPMNl7]kchADOPAB�B��MPC8XhEZFXhEZChEZU,chEGW³�d��i×]BMPX)ON��Y�EG]B|¯Ñ×ADX)WEGX
tkl�C´Ö�Q=��]BXhAkcbXhABFMPn�]BUW3��]BX)A�nZOPMPU4MPn�ChH4Eo]BX)CVY8HMNn H³]BXhEv]BFF4XhADFX)M�]kchE�i�ABX8chHEvchXhADF4MPnGCZJ}�}HADa�BHjcbHE
��ADaUW�]kX)��OP]o�DEGX�WMPC)ChMPF]kcbMNADU7cbMNlmEZC=]BX)E�XhEZO�]kchMN�BEGON��C)l7]BONO�i�ABX�cbHE�Ñ�cgY�EGON�BE�W�]o�Ò�MNUdcbXb]kChEo]kChADU�]kO�cbMNlmE
ChnG]BOPEZC�ABi�MNUdcbEGX)EGC�c�HEGX)EBr.chHEK��ADaU4W�]BX)�3O�]o�BEGXwMNCVchHMPU3MPUjnZADl�F�]BXhMNChADUScbA7chHEKchXhADF�ADChF4HEGX)EBJ��}HMNC
nGABl��MPU]kcbMNADUj]kOPOPA�Y8C8i�ADXV]7OPADU4�DEGXfXhEZO�]�§4]kchMPADU�cbMNlmE�MPUScbHEKchXhADF�ADC)FHEGX)EKWa4EKcbA���ADaU4W�]BX)�SOP]��BEGX
WMNChChMNF�]kchMPADU�]BU4WmONEo]BWC"MNU7]�C)�xC�cbEGlm]kchMPn}i×]BChH4MPADU�cbA�EG�,a�]�cbADX)M�]BO6¥�|,l7]kU�i�X)MPnZchMPADU�Y8H4MPn H7MNC�WEGC)nGX)MP��EGW
�d�©]�WEZ�DEGUEZXb]kchE�OPMPU4Eo]BXVADF�EZXb]kchADXGJKp�MNUnGE�Xh]BWM�]�cbMN�BE�nGAxADONMPU�mMPCwY�Eo]B|6r*MNc�MPC�C�cbXb]kMP�DHdchi�ABX)Y�]BXhW°chA
MPU4nGADX)F�ADXh]kcbE�MNU�cbHE�HMN�DHEZX}ADXhWEZX}cbEGX)lmC8ABi�cbH4Ev]kC)�xlmF�cbABchMPn�cbH4EGADX���ABi�\jLwJ

egU¤ChEZnZchMPADUµsSY�E�WEZChnZXhMP��E�cbH4E���]BC)MPnmcgY�A³O�]o�BEGX�l�A�W4EGO"Y8MNcbH¦]3Y�EZOPO�lmM¨§4EZW¦��]BX)ABcbX)ADFMNn
��ADaUW�]kX)��OP]o�DEGXZJ�egU3s�JNu�chHE�ONADU��Y�]��BE�]BC)�xl�F4cbABchMPnZC=MPC=W4EGChnZXhMN��EZW�Y8H4MPOPEVMPUSs�JêsvcbH4E�OPMPU4Eo]BX"cbHEZADX)�
ABi"ONA_Y'Í6X)ADaWEvU,al���EGXw£�A�Y8C�MNCVW4EGChnZXhMN��EZW³MPUjW4EZc ]kMPO¸Jwp�EZnZcbMNADU³sxJêÕ�]kChChEZl��ONEGCwchHEGC)E�FMPEZnGEZC�MPUdcbA
]mC��xC)cbEZl7]�cbMPn�ONADU��Y=]o�DEvcbHEZADX)��ABi�EG�,a�]kchADXhMP]BO*��]BX)A�nZOPMPU4MPn�]BU4Wj��]BX)ABcbX)ADFMNnv�8ADC)Ch�d��Y=]o�DEZC�MPU�cbH4E
FX)EGChEZUnGE�ABi"��ADaU4W�]BX)�3O�]o�BEGX�WMNChC)MPF�]kchMPADU.JwegU³ChEZnZchMPADU©Õ�]klmFONMNchaWE�EG�,a�]kchMPADUC�]BXhEvnGADUC�cbX)anZchEGW
i�ADX8XhEZChADU]BUdcbON��MNUdcbEGXh]BnZchMPU����]kXhAxnGOPMNUMPn�]BUWj�]BXhABchXhADF4MPn�Y�]��BEZchXb]BMNUCGJ=�}H4EKUE´Y'OPMNUEo]BX}W4MPChC)MPF�]�cbMPABU
cbEZXhl�C�]BX)E�EZ�k]BONa�]kchEGW°MNU°ChEZnZcbMNADU³Õ4J�u�]BU4W°cbHE�U4ADXhlm]BO�i�ADXhl�X)EGChnG]BOPMNU�7i�X)ADlë\jLçMPCfFXhA��xMPW4EGW³MPU
Õ4Jês�J��}HE�ONMPUEG]BX�chHEGADX���ABi�l�Eo]BU�£A_Y8Cf]BU4W�Y=]o�DEZCVMNC=WEZChnGX)MP��EGW�MPU�C)EGn´cbMPABU é J5p�EGn´cbMPABUStKFXhA��xMPWEZC
]�ChEZXhMPEZCvAki�U,al�EGX)MPno]kO�E´§4]Bl�FOPEZC�Y8HMPn H¶MPONOPaC�cbXb]�cbEKchHE�UADUONMPUEG]BX���EGH�]o�xMPADX�ABi5cbH4Em]klmFONMNchaWE
EG�,a�]�cbMPABUC�Y8M�cbH�WMNChC)MPF�]kchMPADU�MPU4nGOPa4WEGWqJ5pxADOPM�c ]BX���Y=]o�BEGC8ChADONa4cbMNADUC�]BXhEVaChEZW�MPU�t�JNuVcbA�WEZlmABUC)chXb]kchE
cbH4Ev�X)Eo]B|,MNU��ABi��BEGX)chMPnG]BO*C)�xlml�EZchX)���d��WMNChC)MPF�]kchMPADU.J5p�EGn´cbMPABUC�txJìs�]BUWjt�JÏÕ�X)EZ�xMPC)MNc8cbH4EvEà§]klmFONEGC
ABi}l�MPW4O�]kchMNcba4WE�cbAScbXhABFMPnZC�Y�]o�DE�EGU4EGXh�k�¯Eà§�n H�]BU�DE�chH�]kc�Y�EZXhE�C�cbaW4MPEGW¬�,�¬\jLVJ�p�EZnZchMPADU�txJ énGABUChMNWEGX)CwcbHEvOPADU4��chMPl�EvE´�DADONa4cbMNADU3chA�]7UABUOPMNUEo]BX8��]kO�]BUnZEGW°C�c ]kchEBJ8Û¬EvnGADU4nGOPa4WE�MPU3ChEZnZcbMNADU°Ù
Y8MNchHS]��4XhMPE´i�W4MPChnZaChC)MPADUSABiäADaX8XhEZChaO�cbCZJ

íqË î �ïð���4��$���
6� -[<K��������	�
�ñ(�	�����
�	"���!
�	���� 	����g?��T��	"ïò���)��óò��ô��*-.��²���
( ����óõ� 2 ��	��4�5
6��	"(�<�	�
��8-*(��)��� -'	"���/<�	�
����
�������-çö¬	�?��*�

Û¯EwChH]BOPO6C)�xC�cbEGlm]kchMPno]kOPON��MNUnGABXhF�ADXb]kchE8��ADa4UW�]BX��mOP]o�DEGX�WXb]k��]BUW�cbHEZXhlm]BO�W4MPChC)MPF�]�cbMPABUmMNUmcbH4E
WEZChnGX)MPF4chMPADU³Aki"XhEGC)ADU�]BUdchON�°MNUdcbEGXh]BnZchMPU�mEG�,a�]kchADXhMP]BO��]BXhAxnGONMPUMNnv]kUW©��]BXhAkcbXhABFMPn�OPADU4�7Y=]o�BEGCGJv�äA
cbH4MPCwEZUW°Y�E�nGADUC)MPWEZX�]�C�c ]BUW]BXhWjcgY�A�O�]o�BEGX�Ìq�gF4O�]BUE�l�A�WEZOäW4EGChnZXhMN�MPU�mcbHEKi�X)EGEKchXhADF�ADC)FHEGX)EBr
Y8HADC)Ev�BEGX)chMPnG]BO�E´§xcbEZUdc�MPCf��÷�ø7÷úùKû�J�egUj]BWWM�cbMPABUqr�]kc8cbH4Ev��]kChE�ABi�chHE�i�X)EGE�cbX)ADF�ABChFHEZXhE�cbHEZXhE
MPCV]BC)Chal�EGW°chA���EK]mY�EGOPO�l�M�§�EGWqr���]BX)ABcbX)ADFMNnv��ADaUW]BX)�SO�]o�BEGXVY8M�cbH°Eà§xcbEGUdc�ØVø�üè÷&ø�÷'��Jw�}HE
�DEZOPAxnGM�cg��FX)AB±�OPE�]kCV]�i�aUn´cbMNADU�ABi�H4EGMP�BH,c8MNC}Ch|kEZcbn H4EGW³MPU�±�DaXhE�uDJ

�}HEVEG�,a�]kchADXhMP]BO6��]BXhAxnGONMPUMNn8]BUWm��]BXhAkcbXhABFMPn8Y=]o�BEGC=MNUmcbH4EVi�XhEZEfchXhADF�ADC)FHEGX)E�]BX)EVWEZChnZXhMP��EGW7�,�
l�an H�chHE�Cb]Bl�E�EZ�xa]kcbMNADUC}FX)EZ�xMPADa4ChON�mnGABUChMNWEGX)EGW��d�S\j]_^)W�]�]kUWSL�MPEZOPOPA�Ñ¸sB�B�DÕDÒàr]BUWSL�MNEGONOPA�]kUW
\j]_^)W]3Ñ¡sB�D�DÕBÒ´J��}HE�UABUOPMNUEo]BX�EG�,a�]kchMPADU4C=i�ADX�cbH4E�MPUdcbEZXb]Bn´cbMPABU�ABi���]BX)ABcbX)ADFMPnkr�ýþ�ÿ r�]BUW��]BXhAxnGONMPUMNnBr
ýþ Q r�l�AxWEGC�MPU³chHE�i�XhEGE�cbX)ADF�ADChFH4EGXhE�no]kU¯��E�WEGX)MN�DEZW¬MNU¶C�c ]BU4W�]BXhW¶i×]BChH4MPADUèÑ¡yfEGEZOPMPU¶]BU4W��.EZU�



� t �

Ñ¸sk�D�D�DÒàr*\j]_^)W]�]BUW¯p�HE´iÆcbEGX�Ñ¸sB�D��u_Ò�Òfi�X)ADlñ]7cgY�A��DEZX)chMPno]kO�l�A�WE���]BONEGX)|xMNU3chXhaUnG]kcbMNADU³ABi�chHE
L�ADa4ChChMNUEGC)��EG�,a�]kchMPADU4CfABU�chHE�Ìq�gFOP]BUE�Y8MNchH�XhMP�BMPW�ONMPW���ADaUW�]kX)��nZADUWM�cbMPABUC=Y8MNchH�chHE�i�ADXhl

ýþ�� ýþ�ÿ Ñ��	��
Ò�[ýþ Q Ñ��	��
4Ò�� s�nZADC���� øùKû�������ÿ Ñ��	��
4Ò� � Q Ñ��	��
4Ò � s�nGADC � � øù�û � Ñ�u�Ò

Y8HEZXhE ��� ]kXhE8cbHEfFXhEZChC)aXhEZC}]BChC)A�nZM�]kchEGW�Y8MNcbHmEo]Bn HmlmAxWEV]BUW7ù�û � u�Ù�ÚìÜDt�|,l MNC5chHEfchXhADF�ADC)FHEGX)E
cbH4MPn |,UEGC)CGJ��VChMNU�°cbH4E��DXb]o�xMNcg�¶Y=]o�BESC)F�EZEGWqr�� �  "!$#%& W4EZcbEZXhl�MPUEZW¤�d�¬cbH4E�L�Xha4U,c��('5]BMNCb]BOP]
i�XhEZ�,aEGUn´�Dr�)* � u��xÖ,+.-kÖ�Q´r�Y�E�nZADUChMNWEGX�chHE�UABU��gWMNlmEZUChMNADU�]BONMPªZEGWSEG�,a�]kchMPADUC�Y8M�cbHjchHE�aUM�c�ABi
l�EGXhMNWMPABU�]BO�]kUW¬ªZADU�]BO"OPEZU�BchH¯l�Eo]BC)aXhEZW¦�d�³cbHEmEG�,a�]kchADXhMP]BO"�8ADChC)�,�¶Xh]BWMPa4CGr0/21 � Ñ3�54kÌäÒ Q36(+
]BUW¯cbMPl�E��DMN�BEGU¦�d�8791 � Ñ:�´ÌäÒ Ö�Q36(+ J;'"EZOPAxnGM�cg�¶]BUW¬F4XhEGC)ChaX)E�]BXhEmUADUW4MPl�EGUC)MPADU�]kOPMPªZEGW©�d�<�
]BUW=�.+or�XhEGC)F�EZnZchMN�DEZON�BJ��}HE�U�]kchaXb]BO�UADUx�gWMNlmEZUChMNADU�]BO��DEZX)chMPno]kO�OPEZU�BchH°ChnG]BOPEvMPU°MNCwl�Eo]BC)aXhEZW³�,�
ù � ù�û94 �?> t�|,l9Y8HMPONE�chHE7a4UMNchC�i�ADX�UABUWMPl�EGU4ChMPABU�]BO��DEZX)chMPno]kO"�BEGONA�nZMNcg�DrA@Kr�]BXhEmùB4C791�J
Í�ADOPONA�Y8MPU�7\jLwr.chHE�C�c ]BUW]BXhW³�k]BOPa4EGC�]BC)ChAxnGMP]kcbEZW°Y8MNcbH³W4X)�jY�]o�DE�FX)ADF�]B�d]�cbMPABUjABi�]���]BX)A�nZOPMNUMPn
HEG]kcbMNU��lmAxWE�Y8MNchH � � tB��l�C Ö�Q �D7"1 � Ô�ÚêÕ�HX)CE��/D1 � u�tB�D��|,l Ñ¸sBÒ
Y8MPONO���E�a4ChEGW¯��EZOPA�YTchA3W4EGl�ADUC)chXb]kchE��B]kXhMPABaC��xa]BOPM�c ]kchMN�DEKEZå�EGnZchCKABi5cbH4EmUABUOPMNUEo]BX�nZADaFONMPU�4J
ßVEZXhEG]kiÆcbEZXV]kOPO.i�aU4nZcbMNADUC8]BU4WS�k]BX)M�]B�ONEGC}]kXhE�UADUW4MPl�EGUC)MPADU�]kO¸J

�}HE�EG�,a�]kchMPADU4C)F¯ýþkÿ)FHG �I
Kýþ,Jÿ �LKNM�ÑZýþ Q	O ýþ Q Ò � Ø�K ��ÿ Ø u
s Ñ3KNM�ýþkÿ Òkýþkÿ Ñ¡ÕDÒKNMwýþkÿP� ØRQ�ü�Ñ3KNMVýþ ü�Ò Ñ é Ò)F ýþ Q)FSG �I
�ýþ JQ �úÑZýþ Q MTKmÒ�ýþkÿP� Ø�K � Q Ø u
s Ñ3KNM�ýþkÿ Òkýþ Q Ñ¸tBÒ)F � Q)FSG �UKNMwýþ Q � ØUVWYX � Q Ø � sZQ�ü�Ñ3KNM6ýþ ü*Ò�Ø u

s Ñ[KNM6ýþ�ÿ Ò � Q Ñ¡ÙDÒF ü ýþ üFSG �\
�ýþ Jü � Ø�K^] ��ÿ � � s � Q`_ ØaVW ýþ ü3Ø u
s ýþ ü7Ñ[KNM6ýþ ü*Ò´Ú Ñ¸ÜBÒ

WEZChnGX)MP��E=]w�]BXhABchXhADF4MPnBr�ýþ�ÿ rD]BUWK��]BXhAxnGONMPUMNnBr�ýþ Q rk�DEZOPAxnGM�cg��±EGOPW�Y8HEGX)E�ýþE�b� Ñ:c � � þ5� Òàrqýþ J� � Ñ�Ø þ5� ��c � Ò´r�Y� ]BXhE�i�aU4nZcbMNADUC}ABi*chHE�HADX)MPªGABU,cb]BO��k]BX)M�]B�4OPEBrqÑ��	��
4Ò�]kOPADUE�]BUWS]BOPO�cbHE��BEGn´cbADX8WEZXhMN�k]kchMN�BEGC}MPUd�BADON�BE
ADUO��°HABXhMPªZADUdc ]BO�WMNå�EGX)EGUdcbMP]kcbMNADUqJ�ßVEZXhE�]BUW¶EGONChE´Y8HEGX)EmMNU©chHE�F�]BF�EGX�cbH4E�chXb]BU4ChF�ADX)c�ADF�EGXh]kcbADX#dd9e �gff e �·ýþ�ÿ MTK�r�XhEZFXhEZChEGUdchC�]BW4�BEGn´cbMPABU3�d��cbH4E��]BXhABchXhADF4MPn�l�A�WEkJ��}HE��xa]BUdcbMNcg��ýþ ü � Ñ:c�üh� þ ü*Ò
XhEZFXhEZChEZU,chCwcbH4E��BEGOPAxnGM�cg��MPU�cbH4Ev��ADaUW]BX)��OP]��BEGXV]BUW�cbHEv]BW4�BEGn´cbMN�BEKWEZXhM��B]�cbMN�BE�MPU�cbHE���ABaUW�]BX��
O�]o�BEGX�XhE´i�EGXhC�cbA�cbH4E�H4ADXhMNªGADUdc ]kO���ADa4UW�]BX��³O�]o�DEZX��BEGONA�nZMNcg�Dr djid9e � ff e �ðýþ ükMYK�JmIòyfEZY}cbABUM�]BU
nGAxADONMPU�KchEGX)l3r VW�X � Q ]BFF�Eo]BX)C8MPU�EG�,a�]�cbMPABU¦Ñ×ÙdÒ=]BUW�Y8MPONO.��E�i�a4X)cbH4EGX}WMNChnGa4ChChEZW°��EGOPA�Y�J

�}HE���ABaUW�]BX���O�]o�BEGX}H�]BC}chHMPn |,UEZChC�ø�ü¯]BUW�cbHE�Xh]kcbMNAQ�üml ø�ü
ùKû Ñ¡ÔDÒ



� Ù �

MPC�cbHE�i�a4UW�]Bl�EGUdc ]kO�UADU4WMPl�EGUC)MPADU]BO��,a�]kU,chMNcg�¬]BFF�Eo]BX)MPU�jMPU¦EZ�xa]kcbMNADUCSÑ¡ÕDÒ��mÑ×ÙdÒv]BU4W¦Y�E
ChH]BOPO�Eà§4F4OPADM�c�cbHE�i×]BnZc�chH�]kc�MNc�MNCv]�Chlm]BONO�F�]BXh]BlmE´cbEZXGJ��}HEmF4XhAB±�ONE�ABi=H4ADXhMNªGADUdc ]kO��DEGONA�nZMNcg�³MNU
WMNlmEZUChMNADU�]BO.�k]BX)M�]B�4OPEGC8]kCV]�i�aUn´cbMNADU�ABi�HEZMP�DHdcfMPU�chHE�chXhADF�ADC)FHEGX)EvMNC8ChHA�Y8UjMNUS±�DaXhE�u7Ñ¡]dÒàJ�e¢c
MPC}nZOPEG]BX}cbH�]kc}chHE���]BXhAkcbXhABFMPn�l�A�W4E�nGADX)XhEGC)F�ABUWC8cbAm]��BEGX�cbMPnG]BOPO���HABlmAD�BEGUEZADaC8HADX)MPªGABU,cb]BOql�Eo]BU
Y8MPU4W°MPUjchHEvi�X)EGEKchXhADF�ADC)FHEGX)EKY8HEZXhEo]kCwcbHEK��]BXhAxnGONMPUMNn�lmAxWE���MNEGONWC�]7U4EZc��BEGX)chMPnG]BOäC)HEo]kXGJ�Í�ADX
i�aX�cbHEZXfW4MPChnZaChC)MPADU�ABi�cbH4E�EZ�,a�]kcbMNADUC8WEZChnGX)MP�MNU��cbHE�W���U]BlmMNnGC8ABi*cbH4E�EZ�,a�]kcbABXhM�]kOq��]BX)A�nZOPMPU4MPn�]kUW
��]BX)ABcbX)ADFMNnwY=]o�BEGCVchHE�XhEG]BWEGX8MNCfX)EZi�EZXhXhEZWSchA�Û¦]BU4�7]BU4W�áwMPE�Ñ u�ÓDÓDÙBÒ8]kUW°\3LwJ

egU¦cbH4MPCKl�AxWEGO¡r�cbHE�]kcbl�ADChF4HEGX)MPn7��ADaU4W�]BX)�¯O�]o�BEGX�]kcvcbHE7��]BChE7ABi8cbHE7chXhADF�ADC)FHEGX)E�MPC
]BC)Chal�EGW³cbA���E�nZADUd�DEGn´cbM��DEGO��°Y�EGOPO�lmM¨§4EZW³]BUW³chHEGX)EZi�ADX)E���]BX)ABcbX)ADFMPnkJvp�MPl�MPOP]BX8��ADa4UW�]BX��jOP]��BEGX
l�A�WEZOPC5H�]o�DE���EGEZU�aChEZW�FXhE´��MNADaC)ON��MPU�cbHE�nZADUdcbEà§�c=ABi�cbX)ADFMPnG]BO6��]BX)A�nZOPMPU4MPn}Y=]o�BEGCvÑ¡yfEGEGONMPU°Ñ�u�ÓDÔBÔDÒ´r
Û¬]BU�°]kUW¦â�MwÑ�u�ÓDÓBÕDÒ�]BUW¤\SADCh|kA_Y8M�cbª�]kUW¦L�X)EZchHEGX�cbADU�Ñ¡sB�D�D�BÒhÒàJS�}H4E7��ADaUW�]kX)�©O�]o�BEGXKH]BC
UADU4WMPl�EGUC)MPADU]BOPMNªGEGW��DEZX)cbMNno]BO.E´§xcbEZU,c�Ø � Q�ü¬÷{ø�÷��4rHADX)MPªZADUdc ]BO6�DEZOPAxnGMNcg�¦ýþ ü¶]BUW�M�c=MNC}]BChC)al�EGW
cbH]kc�]BOPOäABi5cbHE�i�XhMNnZchMPADU�]kOäWMNChC)MPF�]kchMPADU³AxnGnZaXhC�chHEGX)E�chHXhABa�DH³cbHE�chEGXhl VW ýþ üèMNU³EG�,a�]kchMPADUèÑ¸ÜBÒ´J
¥��,a�]kcbMNADU3Ñ¸ÜDÒ�]BU4W�chHE}cbEZXhl�C"Y8H4MPn H�nGADaF4OPE}cbHE8��ADaUW]BX)��OP]o�DEGX��BEGONA�nZMNcg��chA�chHE}i�XhEZE8chXhADF�ADC)FHEGX)E
MPU�EZ�xa]kcbMNADUCKÑ¡ÕdÒ¢�´Ñ¡ÙDÒ=]BXhE�WEZXhMN�BEGW3�,�S]kChCha4lmMNU��chH�]kc8cbH4E��]BXhABchXhADF4MPn���ADaUW�]kX)��O�]o�BEGX8MPC8nGABaFOPEZW
cbA�cbH4E�chXhADF�ADChF4HEGX)E�chHXhADa4�DH3chHEvnZADUdcbMNUxa4MNcg��ABiä�DEZX)cbMNno]BO��BEGOPAxnGM�cg��]BUW3FXhEZChC)aXhEK]BnGX)ADChC8cbHE�±4§�EGW
MPUdchEGX)i×]knGEBr�ø � �4J��}H4E���ABaUW�]BX��©O�]o�DEZXvF4XhEGC)ChaX)E�ADU¯chHE�XhMP�BH,cvH�]BU4W¬ChMNWE�ABi}EG�,a�]�cbMPABU;Ñ¸ÜBÒ´r� ü �L��ÿ � � s � Q r6MNCfC)MPl�FON�mcbHE�Cha4lãABi�chHEv�]BXhAxnGONMPUMNn�]BUWS��]BX)ABcbX)ADFMPn�FX)EGC)ChaX)E�]kc8cbH4Ev��]kChE�ABi
cbH4E�i�X)EGE�cbX)ADF�ABChFHEZXhEv]BnGnZADXhW4MPU��cbA�EG�,a�]kchMPADU¬Ñ�u�Ò´J5I[�BEGX)chMPnG]BOq�DEZOPAxnGMNcg�7Y8HMPn H3WEGnZXhEo]kChEGCVOPMNUEo]BX)ON�
Y8MNchH°HEZMP�DHdc�MNCVcbH4EGXhEZ�d�³MPl�F�]BX�cbEGW3ADU°cbH4E���]BX)ABcbX)ADFMPn�£�A�Y[MPUjchHEKi�XhEZE�cbX)ADF�ABChFHEZXhE�]k��A��DE�chHE
��ADaUW�]kX)��OP]��BEGX=Y8HMNn Hqr�MPU�chaXhU.r�MPC=cbH4E�ChADaX)nGE�ABi*cbHE�WM��DEZXh�DEZUnGE�ABiVýþkÿ MPU�EZ�xa]kcbMNADU¶Ñ é ÒàJ�egUSi×]knZcor
cbH4E�UADU��¢WMPl�EGUC)MPADU]BO��BEGX�cbMPnG]BO��BEGOPAxnGM�cg�°MNU°cbHE�chXhADF�ADChF4HEGX)EBr	@Kr�]kChChAxnGMP]kcbEZW°Y8MNchH¯]���ADaU4W�]BX)�
O�]o�BEGX}�DEZOPAxnGMNcg�Br�ýþ ü"r6]kUW���]BXhAxnGONMPUMNnV�BEGOPAxnGM�cg�Dr"ýþ Q MNC@ � Ø�Q�ü7Ñ � Ø�ødÒnKNMxÑZýþ ü�Ò�Ø � s2KNMxÑZýþ Q Ò4C)MPU*Ñ×ødÒo� ��÷�øm÷ � Ñ¡ÓDÒ
Y8HEZXhEKchHEK±�X)C)cwchEGX)lëMNU¤Ñ¡ÓDÒfMPC8cbH4E���]BX)ABcbX)ADFMPn��DEZX)chMPno]kO��BEGOPAxnGM�cg��Y8HMPn Hj�k]BU4MPChH4EGC�]kcVcbHE�cbADFjABi
cbH4E�chXhADF�ADC)FHEGX)EBr�ø � � r6]BUW�cbHE�ChEZnGADUW.r6chHE���]BXhAxnGONMPUMNnV�BEGX)chMPnG]BO��DEGONA�nZMNcg�Br4�k]BUMPC)HEGCV]kc8cbH4E�chADF
]BUWS��ABchchADl ABi�cbHE�chXhADF�ADChF4HEGX)EBJ��}H4E��BEGX)chMPnG]BOq�DEZOPAxnGMNcg��]BCf]�i�aU4nZcbMNADU�ABiäHEGMN�DHdcVW4aE�chA�Eo]Bn H3ABi
cbH4EGChE�nGABlmF�ADUEZU,chC8MPC}ChH4A_Y8USMPU�±��BaXhE�umÑ×�6ÒàJ"yVABchE�cbH�]kcf]kCfMNU�ABcbH4EGX8��ABaUW�]BX���O�]o�BEGX}l�A�WEZOPC�i�ABX
EGU4�DMPUEZEGX)MPU�7£A_Y8CZr.cbH4E�HADX)MPªGABU,cb]BO��DEZOPAxnGMNcg�3MPCfF�EGXhl�MNc)cbEZWjcbA�^)a4lmF3WMPC)nGADUdcbMNU,aADaC)ON�j]BnGX)ADChCwchHE
��ADaUW�]kX)�3O�]o�DEZXwcbHX)ADa�DH°chHE���ADaUW]BX)�3nGADU4WMNchMPADUCfY8HMPn H³lm]kchn H°ADUO��jFX)EGC)ChaX)E�]BUW°�DEZX)chMPno]kO
�DEZOPAxnGM�cg�DJ

�}HEmMPUdcbEZX)i×]BnZE7]kcvø � �3H�]BC�UADUx�gªGEZXhAS�DEGX�cbMNno]BO��DEZOPAxnGM�cg�¶]BUW¬C)HADaONW¶chHEGX)EZi�ADX)E7C)aC)cb]BMPU
MPUdchEGX)i×]knGM�]kO�Y�]o�DEGCZJ�pxcbX)MPn´cbON�3ChF�Eo]k|xMNU��cbHE���ADaU4W�]BX)�jnGADU4WMNchMPADU³]knGXhABChC�cbHE�MNUdcbEGX�i×]BnGEK��E´cgY�EZEGU
cbH4E�i�XhEGE�chXhADF�ADC)FHEGX)E�]BUW³cbH4E���]BXhAkcbXhABFMPn���ADaU4W�]BX)�jO�]o�DEZX�ChH4ADaOPW©��E�nGADUdchMPU,aMNcg�3ABi5FX)EGChC)aXhE
]BUW3nGADUdchMPU,aMNcg��ABi�UABXhlm]BOq�DEZOPAxnGMNcg��]BnGX)ADChCwø �qp Ñ��	��
r��G)Ò�Y8HEGX)E p WEZChnGX)MP��EGC8cbHMNCfi�X)EGE�MPUdchEGX)i×]knGEBJ
egU³]BW4WMNchMPADU�cbH4EKEZ�BADOPa�cbMPABU3ABi p MNCVW4EGChnZXhMN��EZW°�d�j]�|,MPUEZl7]kchMPn�nGABUC)chXb]BMNU,cVXhEZO�]kchMPU��MNchCw]kW4�DEZnZcbM��DE
WEZXhMN�k]kchMN�BEKcbA�chHE��DEZX)cbMNno]BO��DEZOPAxnGMNcg�°]kc�chHE�MPUdcbEZX)i×]BnZEBJ�I L�ADa4ChChMNUEGC)�°l�A�WEZO�WEZChnZXhMP�4MPU��]7i�X)EGE
cbX)ADF�ADChFH4EGXhEvMPUdcbEZXb]Bn´cbMNU�mY8M�cbH°]m��]BXhAkcbXhABFMPn���ADaUW�]kX)�SO�]o�DEZXwnG]BU°��EvY8XhM�chchEGU°WA�Y8UjY8M�cbHScbHEZChE
]BC)Chal�F4cbMNADUC�]kUWqr�MPU°chHE�]B�C)EGUnZE�ABi5WMPC)ChMPF]kcbMNADUqr�chHE�UABU��gONMPUEG]BXwMNU,chEGXh]BnZchMPADUCwMPU°cbH4MPC�l�A�W4EGO
Y�ADaOPW¬]Ba4chADl7]�cbMPnG]BOPO��SnGADUC)EGX��DE7EZUEGX)�B�DJ�ßfA�Y�E´�DEGXZr�cbH4E��BEGX)chMPnG]BO���]BONEGX)|xMNU³cbXha4Uno]kchMPADU©Y8HMNn H



� Ü �

ChEZF�]BXh]kcbEZC�Cha4n H�]vl�A�W4EGO�MPUdchAK]���]BXhAkcbXhABFMPn8]BU4Wm±�X)C)c=�]BXhAxnGONMPUMNn=XhEZ�xa4MPXhEZC=]���]BC)MPC"Y8HMPn HmnGADU4i�ABXhl�C
cbA�cbHE�W4�xU�]Bl�MPn���ADaUW�]kX)�S]kcwø �sp J8pxan H³]BUj]BFFX)Ad]Bn H°H�]kCV��EGEZU°no]BX)XhMNEGWjABa4cfC)�xC)chEGlm]kcbMNno]BONON�
�d���8MPF�]SÑ�uoÓDÓdtBÒ�MNUS]�C)ADl�EZY8H�]kcfC)MPl�FOPEZX=nGADUdchE´§xcoJ

p�MNUnGE�chHE���ABaUW�]BX��¦OP]��BEGX�MNC���ABchH¤��]BX)ABcbX)ADFMPn�]BUW¤cbHMNU¤MPU¤nZADlmF]BXhMNChADU¦chA°cbHE�i�X)EGE
cbX)ADF�ADChFH4EGXhEkrDQ�üut uDr���ABcbH¶cbHE��DEZX)cbMNno]BO"�DEZOPAxnGM�cg�¬]�cvchHE7MNU,chEGX�i×]BnGE7]BUW¬chHE7WE´�xM�]kchMPADU¶ABi
cbH4E7MPUdchEGX)i×]knGE�i�XhADl/MNchC�EG�,aMPONMP�X)MPalSr p ]BXhE�Chlm]BOPO¡J��}HEZXhEZi�ABXhEmchHE7��ADaU4W�]BX)�¶nZADUWM�cbMPABU¯nG]BU
EZå�EGn´cbM��DEGO��°��E�]BFF4OPMPEZW°]kc�ø � �7Y8M�cbHjchHE�WEZ�xMP]kcbMNADUCwONEo]BW4MPU��cbA�HMN�DHEGXVADXhW4EGX�UABUOPMNUEo]BX)MNchMPEGCZJ
�}HEv�xa]BWXb]�cbMPn�UABUOPMNUEo]BX=chEGX)lmCfADU�cbHEvXhMP�BH,c8H]BUWjC)MPWE�ABi�EG�,a�]kchMPADUCKÑ¡ÕDÒ���Ñ¸ÜBÒ8]kXhEv]BWWEZWjMPU3]
ChABlmE´Y8H�]kc}]kW7HAxnfi×]kChHMNADU7C)AvcbH]kc=UABUOPMNUEo]BX5]BW��DEGn´cbMNADU7MNUmcbH4E�]B�C)EGUnZE�ABi�W4MPChC)MPF�]�cbMPABU�nZADUC)EGX)�BEGC
EGU4EGXh�k�DJ}�}HEZXhEZi�ABXhEvchHEZ��l�AxWEGOqchHEvE´å.EZnZcwABi�chHE��k]BX)M�]kchMPADU�Aki���ABaUW�]BX���O�]o�DEZX}cbHMNn |xU4EGChCVY8HMPn H
MPC8ABchHEGX�Y8MPC)E�U4ABcfMPUnZOPaWEZWSY8H4EGU°]kChCha4lmMNU��]�C�c ]kchMPADU�]kX)��MNUdcbEGX�i×]BnGEkJ=pxMPUnZE�chHE�cbEZXhl�CfnZADUdcbX)MP�a4chE
ADUO���HMN�DHEGX8ADX)WEGX8E´å.EZnZcbCVMPU�cbHE�]BC��xlmF4chABcbMNn�E´§�F�]BUC)MPADU4CVWE´�DEZOPADF�EGW°H4EGXhE�cbH4EGMPX8C)F�EZnGMN±n�i�ADX)l MPC
UABc8X)EGONEZ�k]BUdc8i�ADX8]BUd��ABi�cbHE�X)EGCha4ONcbC8MNU�chHMPC}F]BF�EZXGJ

�8EGno]kOPOqcbH]kcVchHE�Xb]kchMPA�ABi���ADaU4W�]BX)��OP]o�DEGX8cbH4MPn |,UEGC)CwcbA�cbH4EvHEZMP�DHdcVABi�i�X)EGE�cbHE�cbX)ADF�ADChFH4EGXhE
MPCvQ�ü � ø�üA4BùKû¶]BUWSY�E�Y8MPONO�E´§�FOPABMNc8cbHE�i×]Bn´cfchH�]kcfcbHE���ADaUW�]kX)��O�]o�BEGXfMPC}cbHMNUjMNU3nZADlmF]BXhMNChADU
cbA3cbHE�cbXhABF�ADC)FHEZXhEBJjegU¦FXb]knZcbMNnGEkr�cbHE7HEGMN�DHdcKABi}chHEmY�EGONO�l�M�§�EGW¶cbX)ADFMPnG]BO"��ABaUW�]BX��¬OP]o�DEGX
�k]BXhMNEGC8i�XhADl���Úìt�cbAjuBÚê��|,l Ñ�Û¬]BU�7]BUW°â�M�Ñ�u�ÓBÓDÕDÒàr.\SADCh|kA_Y8M�cbª�]kUW°L�X)EZchHEGX�cbADU�Ñ¡sB�D�D�BÒhÒàJf�}H,aCZr
cbH4E�X)Eo]BC)ADU�]B�4OPE��k]BOPa4EGC�ABi���ADa4UW�]BX��°O�]o�BEGX�cbHMNn |,UEGC)CK]BU4W¶chXhADF�ADChF4HEGX)E�H4EGMP�BH,c�ø�ü � uDÚê��|,lSr
ùKû � u�Ù4ÚêÜDt�|xlõ��MNEGONW Q�ü > �4ÚÏ�DÙ Ñ�u��dÒ
Y8HMNn HSY�EvC)H�]BONOqaChEv]BC8]�XhEZFXhEZChEGUdcb]kcbM��DE��B]kOPaE�i�ADX}F4aXhF�ADChEZCVAki�MNOPOPa4C)cbXh]kcbMNADU7chHXhADa4�DHADa4c}chHE�XhEZC)c
ABi�chHMPCVF�]BF�EGXZJVI·��ADa4UW�]BX��3OP]o�DEGXVWMPC)ChMNF�]kcbMNADU�cbMPl�EGC)no]BONEvnG]BU°��EKnG]BOPnZaO�]kchEGW3aChMNU��]mchaXh�4aOPEZU,c
WXh]B��nGAxEZ¹�nZMPEGUdc�Aki2w d � u�� Ö,x Ñ¸\j]_^)W]�]BUW¶p�H4EZiÆcbEZX�Ñ¡sB�D�4uoÒhÒ�r�cg�xFMPnG]BO�chaXh�4aOPEZU,cw�DEGONA�nZMNchMPEGCfABi
s=Ø¶tkl�C Ö�Q ]BU4W�cbHEV��ADa4UW�]BX��7OP]��BEGX5cbHMNn |xU4EGChCZJ��}H4MPC��xMNEGOPW4C=]KWMNChC)MPF�]kchMPADU�cbMNlmEfABi�ADX)WEGX�ADUEwW]��
MPU�chHE���ADa4UW�]BX���O�]o�DEZX8ChA�cbH�]�cfchHE�UADUW4MPl�EGUC)MPADU�]kO.WXh]B��nGAxEZ¹�nGMNEGUdcfMPCVW > �4ÚÏÕ4Ú Ñ�uDu_Ò

Y8MNchHk791 > Ô4ÚÏÕ"H4XhCGJv�}HE�lmAxWEZO�nGABUC)chXhan´cbEGW¯MPU°chHE�i�ADOPONA�Y8MPU�mChEGn´cbMNADUC�E´§�FONMPnGM�cbO��3MNOPONaC)chXb]kchEGC
cbH]kc8cbHE�nGABl��MPU]kcbMNADU�ABi�]�chHMPU���ADaUW�]kX)��OP]��BEGX8Y8MNchH3]�ADUE�W�]o��X)EGOP]�§4]kcbMNADU�cbMPl�E�C)EZcbCV]�OPADU�BEGX
��ADaUW�]kX)��MNUWanZEGWSWEGnG]���chMPl�E�MPU�chHE�i�XhEGE�chXhADF�ADChF4HEGX)E�MNUS]�H4MP�DHO���]BU4MPChAkcbXhABFMPnwi×]kChHMNADUqJ

�}HEvEZå�EGnZcVABiäcbHEZXhlm]BO*WMPC)ChMPF]kcbMNADU�MPCfMPUnZOPaW4EGW�cbHX)ADa�DH3]7yfEZY}cbABUM�]BUSnGAxADONMPU��cbEZXhlãMNUSchHE
��]BX)A�nZOPMNUMPn�F4XhEGC)ChaX)EvEZ�,a�]kcbMNADU¬Ñ¸tDÒàJ��}HEZXhlm]BO�W�]Bl�FMNU��MPC8AD�C)EGX��DEGW3cbA�A�nZnGaXfADUSXhADa4�DHON�ju�ÔK�=sB�
W�]o��chMPl�EGChnG]BOPEZC=�xMPEGONWMPU4� VWYX > �4ÚÏ�ds Ñ�u_sDÒ
]BCf]�XhEZFXhEZChEGUdcb]kcbM��DEv�k]BONaE�aC)EGWS��EZOPA�Y�J

IwC�XhEGlm]BX)|BEGW�chHE�EZ�xa]kcbMNADUC�Ñ×Õ���ÜBÒ5nGABUChEZX)�DE�EZUEGX)�B��MNUmchHE�]B�C)EGUnZE�ABi*��ADaUW�]kX)�mO�]o�DEZX�WXh]B�
]BUW3cbHEZXhlm]BOäW4MPChC)MPF�]�cbMPABUqr6ABcbHEZX)Y8MNChEKchHEKEZUEGX)�B�°WEZno]o�xCGJ��}HEKEGUEZXh�B�3XhEZO�]kchMPADUSno]BU³��EKX)Eo]BW4MPON�



� Ô �

WEZXhMN�BEGW3]BUW��xMPEGONWC WzyW G � u
s|{ dI}�~ ýþkÿ ~ + � ~ ýþ Q ~ + � � + Q �LQ�ü ~ ýþ ü ~ +�� W � W 
� Ø\Q�ü { dm~ ýþ ü ~ + W � W 
KØ W�X { d � + Q W � W 
�Ú

Ñ�u�ÕdÒ

�}HE�MNUdcbEG�BXb]BONCw]BX)Evcb]B|BEZU³A_�BEGX�chHEvcgY�A�WMPl�EGU4ChMPABU�]BO*Ìq�gFOP]BUE�Y8HMPn H³MNCwF�EGX)MPAxWMPn�MPU;�²Ñ×ªGABU�]BOPO��4Ò
]BUWS��ADaUWEZW3MNU�
³Ñ×l�EGX)MPWMNADU�]BONON�4Ò´J

íqË×Ê�Ë �D�r�	�n�$���"�	�<�����"�m�����n�:�3�	�� aX�chHEGADX���MPCänGADU4nGEGX)UEGW�Y8MNchH�cbXhABF�ADC)FHEZXhMPn�£�A�Y8C�Y8HMPn H��k]BX)�KChONA_Y8O��KMNU�cbHE}ªZADU�]BO�WMPX)EGn´cbMPABU
]BUW7EZ�DABON�DEwADU�OPABU�DEGX"cbMNlmEZChnG]BOPEZC5chH�]BU7chHEwEZ�xa]kcbADX)M�]BO�chMPl�EBr�791�J�Û¯EwC)H�]BONO�nZADUChMNWEGX5£�A�Y8C�Y8HADC)E
l�EGXhMNWMPABU�]BO��k]BX)M�]kchMPADU4C=A�nZnGaX8ADUj�fABChCh�d��WE´i�ADXhlm]kchMPADU�ONEGU�BchHChnG]BOPEZCGrr/D1�rY8HMPONE�ªGADU]BO��B]kXhM�]�cbMPABUC
AxnGnGa4X�ADU©]7ONADU�DEZXwOPEZU�BchH=/ú]BU4W³EZ�DABON�DE�ABU°cbMPl�EGC)no]BONEGCZr"7�r�Y8HMNn H©]BXhEKOPADU�7nGADl�F�]BX)EGW°cbAS791�J
p�MNUnGE�Q�ü�MPC�C)l7]BONO¸r6cbHE��]BXhABchXhADF4MPnv�BEGONA�nZMNcg�S±�EGONW¶MNC�FX)MPlm]BXhMNON��C)ADOPEZUADMPW]BO�Y8M�cbH©]�F�ABcbEZUdcbM�]kOPON�
ChMN�DUM�±�no]BUdc�FXhA�^)EZnZchMPADU�]�c=l�MPWOP]kcbM�cbaWEZCGJäÍ�aX)chHEGX)lmADX)EBr�MNc�MPC�Y�EGONO�|,UA�Y8U�cbH]kc=��]kXhAxnGOPMNUMPn}£�A�Y8C}MNU
cbH4EKEG�,a�]�cbADX)M�]BOqY�]o�DE��Da4MPWE�H�]o�DEvFXhMNl7]BX)MPO��7ªZADU�]BO�FXhABF�]B�d]kchMPADU�Y8M�cbH°]�OPMNlmM�cbEGW�Eà§xcbEGUdc�Aki�]�i�E´Y
cbH4ADaCb]kUWj|,MPONADl�EZcbEZXhC}MNU�chHE�UADX)chH��gC)ADa4chH3WMNXhEZnZcbMNADU��a4cw]�l�an HjOP]BXh�BEGX}Eo]kC)c)�¸Y�EZC)cwChno]kOPE��k]BX)�xMPU4�
A��DEZX�cbHE�EZU,chMPX)E é �D�D�B�"|,l�nGMNXhnZal�i�EZXhEZUnGE�Aki5chHE��DONAD��E�Ñ�Û¬]BU��]kUW°á�MNEBr�Ñ u�ÓDÓDÙDÒ´r�\3L}Ò´Jq�}H4EGChE
nGABUChMNWEGXh]kcbMNADUCfCha�D�BEGC)cVcbH�]�cfY�EKnZADUC)MPWEZXV£�A�Y8CVY8H4ADChEvlmEZXhMPW4MPADU�]kO.�DEZOPAxnGMNcg��MNC8Chlm]BOPO�nZADlmF]BXhEZW
cbA�chHE�ªGADU�]kOq�DEGONA�nZMNcg�BJ�IwC8MPU3\jL·Ñ¡]BONChA�C)EGE��àÓ4JÏÕ�Aki�\j]�^)W�]jÑ¡sB�D�DÕBÒhÒ�WE´±�UE�cbHE�C)l7]BONO.F�]kXb]Bl�EZchEGXGr� ]BC}i�ADONOPA�Y8CGr /D1/ � � � 7"17 � � � ~ þ ~ � � ~ c ~ � Ñ�u é Ò
i�ADX � t uv]BUWjC)EGEZ|SC)ADOPa�cbMPABUC8ABi�chHEvEZ�,a�]kcbMNADUCfMPU¯Ñ¡ÕDÒ8]kUW¤Ñ¡tDÒ�i�ADX}cbHE�i�XhEZE�chXhADF�ADChF4HEGX)EvABiäcbHE
i�ADX)l �Y�$�I�Y� Ñ � �	��
r� � G)Òc �$� c � Ñ � �	��
"� � G)Ò

þ5�$� � þE� Ñ � �	��
r� � G)Ò Ñ�u_tDÒ

i�ADX2� � ���ouDJ
L�ADa4UW�]BX��jOP]��BEGXw£A_Y·MPCVWXhM��DEZU³�,�jFXhEZChC)aXhE��DXh]BWMPEZUdcbCwMNUjcbH4E�A_�BEGX)ON�xMPU�mcbXhABF�ADC)FHEZXhEBJ�egU

cbH4EwOPABU��Y�]o�DE�]BF4FXhAo§�MPlm]kcbMNADU�i�ADX"cbHEfi�XhEGE8cbX)ADF�ADChFH4EGXhEVcbHEVChADONa4cbMNADUC"H�]o�DE�l�EGX)MPWMNADU�]BO4FXhEZChCha4XhE
�DXh]BWMPEZUdcbC�Y8HMNn H�WADl�MPU�]�cbEwªZADU�]BO��DXb]kWMPEZU,chCGJ�egU�chHE���ABaUW�]BX��7OP]o�DEGX�OPMPU4Eo]BX5cbHEZADX)�Br4cbHEwFXhEZChCha4XhE
i�ADX)nGMPU4��MPCV��]BO�]kUnGEZW©]B�d]BMNUC)cVcbHE ` ABXhMPABOPMPCfEZå�EGn´c�]BUW³��ADaUW]BX)�3O�]o�DEZX�WMNChChMNF�]kchMPADUqJw�}HEGX)EZi�ADX)EBr
i�ADX}cbH4Ev£�A�Y'MNUSchHEv��ADaU4W�]BX)�SOP]��BEGX8Y�EK]BOPC)A7]kChCha4lmE�lmEZXhMNWMPADU]BO.�k]BXhMP]kcbMNADUC}A��DEZXw]�OPADU4�mONEGU�BchH
ChnG]BOPEv�a4cVY�E�W4A�UABcVXhEZ�xa4MPXhEvlmEZXhMNWMPADU]BOq�DEZOPAxnGMNchMPEZCfchA7��E���Ñ � Ò}Chlm]BONOPEGX}chH�]BU°ªZADU�]BO*�DEZOPAxnGMNchMPEZCGJ
�}HEZXhEZi�ABXhE�Y�E�ChEZEG|�C)ADOPa4chMPADU4C}ABiächHE���ABaUW�]BX���O�]o�BEGX}�DEZOPAxnGMNcg�7ABi�cbHE�i�ADX)l

ýþ ü � ýþ ümÑ � �	��
r� � G)Ò�Ú Ñ�u�ÙdÒ



� Ó �

e¢c�MPC�cbH4EmWM��DEZXh�DEZUnGE�ABi�chHE���ADa4UW�]BX��³O�]o�DEZXvW4MPChC)MPF�]�cbMPABU°Y8HMPn H¯nGADaF4OPEGC�cbH4E���ADaU4W�]BX)�³£A_Y
cbA3cbHE�i�XhEGE�cbX)ADF�ABChFHEZXhE��]BXhAxnGONMPUMNn�]BUW¦��]kXhABchXhADFMNnmEZ�,a�]kcbMNADUCZJjIwnZnGADX)WMPU4�3cbA3cbHEmChno]kOPMPU4�
Hd�xF�ABchHEGC)MPC�MNU°EG�,a�]kchMPADUµÑ u�ÙdÒàr�cbH4E�lmEZXhMNWMPADU]BO�]BUW³ªGABU�]BO�nZADl�F�ADU4EGUdcbC�ABi�chHE���ADaUW]BX)�jO�]o�DEZX
£�A�Y[]BX)E�Aki�cbHE�Cb]klmE�ADXhW4EGXGr��BEZcwchHEKONADU��Y�]��BE�ChnG]BOPMNU��lmEG]BUC8cbH�]kcfªZADU�]BO��k]BXhMP]kcbMNADUC8]BX)E��7Ñ � Ò
Chlm]BONOPEGX�cbH�]BU�l�EGX)MPWMNADU�]BO6�k]BXhMP]kcbMNADUCGJ��}HEGX)EZi�ADX)E�chHE�WMN�BEGXh�BEGUnZE�Aki�cbH4E���ADa4UW�]BX���O�]o�DEZX}�DEGONA�nZMNcg�
MPCwWADl�MPU�]kchEGW3�,�3cbHE�l�EGX)MPWMNADU�]BO*WEZXhM��B]�cbMN�BEKABi"chHE�l�EGXhMNWMPABU�]BO*��ABaUW�]BX��°OP]��BEGXw�BEGONA�nZMNcg���qcbHE
ªGABU�]BO�WEGX)MN�k]kcbM��DE�ABi�chHEvªZADU�]BO�nGABlmF�ADUEZU,cwMPCR��Ñ � Ò=Chlm]BONOPEGXZJ=e¢cwY8MNOPO���EGnZADlmE�nGONEo]BX8cbH]kcor�MPUScbHMNC
]BFF4XhAo§�MPlm]kcbMNADUqrADU4ON��cbH4EKl�EGXhMNWMPABU�]BOqnZADlmF�ADUEZUdcwABiäcbHEv��ABaUW�]BX���O�]o�DEZXV�BEGOPAxnGM�cg��FO�]o�xCV]mXhABOPE
MPUScbHEvWMPC)ChMNF�]kcbMNADU�ABi�cbH4E�Y�]o�DEGC�MNU3chHEvi�X)EGEvchXhADF�ADC)FHEGX)EBJf�}HEGC)E�]BC)Chal�F4cbMNADUCVWMNå�EGX8i�XhADl chHE
ADUEZC�MPU¶\3ABCh|BA�Y8M�cbª�]BUW¶L�X)EZchHEGX�cbADUèÑ¸sk�D�D�DÒ8Y8HEGX)E�ONMPUEG]BXhMNªGEZW°��ABaUW�]BX��jOP]o�DEGX�EZ�,a�]kcbMNADUC�]BX)E
ChMNlmF4OPMN±EGW�cbH4XhADa�BHSONADU��Y�]o�DE�]kC)�xlmF�cbABchMPnGCZJ

Û�MNchH°cbHEZChE�]BF4FXhAo§�MPlm]kcbMNADUCZr�chHE�OPADU4�k�¢Y�]o�DE�C)no]BONEGW©EG�,a�]kchMPADU4C�]BC�MNU¶\jLçEGl�EGX)�DEBJ�Û�MNchH
cbH4E�]BUCh]kcbªKMPUjEZ�,a�]kcbMNADUC�Ñ�u_tDÒf]BUW�Ñ u�ÙdÒ=cbHEv��]BX)ABcbX)ADFMPnv]BUWj��]BXhAxnGONMPUMNn�EG�,a�]kchMPADUCfi�ADXVchHEvi�X)EGE
cbX)ADF�ADChFH4EGXhE�i�X)ADl EG�,a�]�cbMPABUC�Ñ¡ÕdÒ}]BU4W¬Ñ¡tDÒ���EGnGABlmE)F�c ÿ)FSG Ø�
 þkÿ �UKNMxÑ�c Q ýþ Q Òj�úÑ ��ÿ Ò�� � Q�ü

s ��� Ñ þ ü*Ò���� � Ñ�c�ü�Ò��E�Hc ÿ
,c ÿ �úÑ ��ÿ Ò � � � +�� )F þkÿ)FHG �LK MdÑ þ Q ýþ Q Ò(¡ � Q�ü
s � Ñ þ ü*Ò � � � Ñ�c�ü�Ò � � þkÿ

Ñ:c ÿ Ò � ��Ñ þ�ÿ Ò � � Ø Q�ü� � Ñ þ ü�Ò � � � Ñ:c�ü*Ò � � Ñ�u_ÜDÒ

]BUW )F�c Q)FSG �·ýþ Q MTKHc ÿ Ø¢
 þ Q ��Ñ � Q Ò � � Q�ü
s � � Ñ þ ü*Ò � � � Ñ�c�üäÒ � �Hc Q
,c Q ��Ñ � Q Ò � � � +�� )F þ Q)FSG �·ýþ Q MTK þ�ÿ ¡ � Q�ü
s � Ñ þ ü*Ò � � � Ñ�c�üäÒ � � þ Q)F � Q)FSG �LK£M�ýþ Q � Q�ü� � Ñ þ ü*Ò � � � Ñ�c�üäÒ � �I] � Qs Ø � s _ Ø VWYX� � Q Ú

Ñ�u�ÔdÒ

Í�MNU�]BOPO��Dr,cbHE�ONADU��Y�]��BEKC)no]BONEGW���]BX)ABcbX)ADFMPn���ADaU4W�]BX)��O�]o�DEZXfEZ�,a�]kcbMNADUC8]BX)E� �.¤ c�ü¤ G �N¥(c + üj¦ � � ] ��ÿ � � s � Q _ � ¡§��Ñ:c�ü þ ü�Ò � � 
 þ üSØ VW c�ü� �.¤ þ ü¤ G ��Ñ:c�ü þ ü�Ò �E¡ � ¥ þ +ü ¦¨� �©] ��ÿ �ª� s � Q�_ � � Øv
bc�üSØ VW þ ü"Ú
Ñ�u�ÓdÒ

��AD�DEZchHEGXZr.cbH4EGChE�EZ�,a�]kcbMNADUC�]BX)EvchHE�â�ADU�7Û¬]o�DE�p�nG]BOPEZW©¥"�,a�]�cbMPABUCwi�ADX�¥��,a�]kchADXhMP]BOäL=]BXhAxnGONMPUMNn
]BUW°L=]BXhAkcbXhABFMPn�Y�]��BEGC�Ñ×âBÛúp4¥"L=Lwr.C)EGE�\jL}ÒfMNU3chHEKFX)EGC)EGUnZE�ABi�cbH4EGXhlm]BO�]BUWj��ADa4UW�]BX��3OP]o�DEGX
WMNChChMNF�]kchMPADUqJ���AS]��BADMPW³nZal���EGX)ChADl�E�UABcb]kcbMNADUqr�chHE�]BX)�Dal�EGUdcbC�ABi"chHE��B]kXhM�]k�OPEZCwMPU³EZ�,a�]kcbMNADUC
Ñ�u�tDÒ=]BUW¬Ñ�u�ÙDÒ=]BXhE�Y8X)MNchchEGUSMPl�FOPMNnGM�cbON��MPU�cbHE�â�pxÛ{¥"L=L{]BUW3]BXhE�C�cbMNOPOqWEZUABchEGWS�,���	��
"��GàJ



� u�� �

íqËNíqË «��Y�n¬A�:�A���®T¬	�,S�n�5¯	°<±A²¨�n²C�:�����:�U�����³�µ´jC�"¶A¬	�k�¶A°=·D�YB��¸j±A�n�A�����"�
�}HEKchXhADF�ADC)FHEGX)MPnvªGADU�]kO*�BEGONA�nZMNcbMNEGCfMPU3EG�,a�]kchMPADUC�Ñ�u_ÜBÒf]BU4W�Ñ�u�ÔDÒf]BX)EKl�Eo]BC)aXhEZW³MPU3aUMNchCVAki

cbH4EvFX)ADF�]B�D]kcbMNADU3C)F�EZEGW°Aki�]mW4X)����]BX)A�nZOPMNUMPn�l�A�W4EBr�tB��l�CàÖ�Q�i�XhADlãEZ�xa]kcbMNADU¦Ñ¡sDÒ´J��5�xFMNno]BO�lmEG]BU
Y8MPU4WC�]BUW°�BEGX�cbMPnG]BO�C)HEo]kXhC�]kc�chHE�EZ�xa]kcbADX�]BXhE�ABU°cbHE�ABXhWEZX�ABi�t�Ø{u���lmC Ö�Q J�IVC�MPU©\jL�chHMPC
l�ABcbM��B]�cbEGC=]�C)l7]kOPO�]Bl�FONMNcba4WEwC)ADOPa4chMPADU�Aki�cbH4E�OPADU��Y�]o�DE�EG�,a�]kchMPADUCvÑ u_ÜDÒg�àÑ�u�ÓDÒ�ABiäADXhWEZXv¹GrY8HEGX)E¹Gr.chHE�Í�XhABaWE�U,al���EGXZrqMPCfcbHEKXb]kchMPA7Aki5cg�xFMNno]BO*Y8MPU4W°�DEGONA�nZMNchMPEGCfcbA7chHE�WX��jY�]o�DE�FX)ADF�]B�d]�cbMPABU
�DEZOPAxnGM�cg�Drj�_J ` ADl��MNUMPU�7EG�,a�]kchMPADUC�Ñ�u_tDÒàr"Ñ�uoÙdÒ8Y8M�cbH°cbH4MPC�ONA_Y·Í�XhABaWE�U,al���EGX�]BChC)almF�cbMPABU°Y�E
nGABUC)chXhan´c�]BC��xlmF4chABcbMNn�ChADONa4cbMNADUC=Aki�EZ�xa]kcbMNADUCvÑ¡ÕdÒàr�Ñ¡tDÒ=]BUW¬Ñ¸ÜBÒ�Y8MNcbH�chHE�i�ADXhl�Y�$� ¹ �9º Q3»� Ñ � �	��
r� � G.� � ¹¼G)Ò9�L¹ + �9º +�»� Ñ � �	��
r� � G.� � ¹¼G)Òj�{Ú�ÚNÚc �b� ¹�c º Q3»� Ñ � �	��
"� � G.� � ¹¼G)Ò�I¹ + c º +�»� Ñ � �	��
"� � G.� � ¹¼G)Òj��ÚNÚ�Ú

þE�$� � ¹ þ½º Q3»� Ñ � �	��
r� � G.� � ¹`G)Ò� � ¹ + þ½º +�»� Ñ � �	��
"� � G.� � ¹¼G)Ò��ÚNÚ�Ú
ýþ ü � ¹Dýþ º Q3»ü Ñ � �	��
"� � G.� � ¹¼G)Ò�I¹ + ýþ º +�»ü Ñ � �	��
"� � G.� � ¹¼G)Ò��ÚNÚ�Ú

Ñ¸sB�dÒ

Y8HEZXhE|� � ���ouv]BCw��EZi�ADX)EBJ8I&Y8MPUWj�BEGONA�nZMNcg��ABi5t�l�CàÖ�Q=��MNEGONWCfchHE�XhEo]kChADU�]k�OPE��B]kOPaE�ABi2¹ � �4Ú�uD�
Y�E�C)H�]BONO�±4§;¹ � ��ÚNu�MPU�chHE�E´§4]Bl�FONEGC�i�ADX}F4aXhF�ADChEZC8ABi�MPOPONaC)chXb]kchMPADUm]BC}MNUS\jLwJ�egU�cbHE�C)a�C)EG�,aEGUdc
ChEZnZchMPADU3]mWMNC)chMPU�Da4MPChH4EGW�OPMNlmM�c=��]BOP]BUnZMPU��WMNChF�EGXhC)MPADU3]BUWSUADU4OPMPU4Eo]BX)MNcg�7Y8MNOPOq��E�ChADa4�DHdcwX)EG�,aMPX)MPU�� + � ¹��a4c�i�ABXwcbHE�chMPl�E���EZMPU��Y�E�ChH�]kOPO�UAkc�l7]B|kE�Chan H¬]�XhEGC�cbX)MPnZchMPADU³MNU³ADXhW4EGX�cbA�lm]BMPUdcb]BMPU
�DEZUEGXh]BOPM�cg�DJ�IVC=MPU�\3Lwr4cbH4E�XhEZO�]kchMPADU � + � ¹��xMPEZOPWC�cbHEw�k]BONaE � � �4ÚÏÕ4u�MPU7EG�,a�]kchMPADUC�Ñ�u_tDÒàr�Ñ u�ÙdÒ�]kC
Y�EGOPO�]BC8i�ADXvÑ�u�ÜDÒ´r�Ñ u�ÔdÒ8]BUW¬Ñ�u�ÓdÒà��cbH,aCwl�EGX)MPWMNADU�]BO��k]BXhMP]kcbMNADUC8]BX)EvABi�ADXhW4EGX�u_tB�D��|,l~Y8HMNOPE�ªGADU]BO
�k]BXhMP]kcbMNADUC}]kXhE�ABiäADXhW4EGX � Ö�Q�/21 > tB�D�D��|,l�J

p�a�4C)cbM�cba4chMPU�mcbHE�C)no]BONMPU�DCVABi5EG�,a�]kchMPADU¤Ñ¸sB�dÒfMPUdcbA�EZ�,a�]kcbMNADUC�Ñ u_ÜDÒàr"Ñ�u�ÔDÒ´r�Ñ u�ÓdÒ}cbHE�ONEo]BWMNU�
ADX)WEGX�MPU8¹�]BUW � �xMPEGONWC�cbHE�ONMPUEG]BX�cbHEZADX)�°ABi=��]kXhABchXhADFMNn�]BUW¶��]BX)A�nZOPMNUMPnKY�]o�DEZCKMPU¶]BW4WMNchMPADU
cbA�chHE���ADaUW]BX)�3O�]o�DEZXwcbH4EGADX��DJKp�MPUnZEKY�E�]BXhE�U4ABc�MNU,chEGX)EGC)chEGW©MPU3Y=]o�DEZC�Y8H4MPn H³W�]Bl�F³C)chXhADU4�DON�
Y8MNchHMPU�]�Y�]��BE�chXb]o�DEZO�cbMPl�EwY�Evlm]B|kE�cbHE�l�MPOPW�]kChCha4lmF4chMPADU�chH�]kcQ�ü� �¿¾ Ñ u�Ò ]BU4W VW�X� �q¾ Ñgu_Ò�Ú Ñ¸s�u_Ò

�}HE�cg�xFMPnG]BO��k]BOPa4EGC�ABizQ�üè]BUW VW�X �BMN�DEZU¯MNU©EG�,a�]kchMPADUCmÑ u��dÒ�]BUWèÑ uDu_ÒVi×]BONO�Y�EZOPO�Y8M�cbHMNU°cbHEZChE
XhEZC)chXhMPn´cbMNADUCGJ��}H4EvX)EGCha4ONc ]kU,c8ONMPUEG]BX�chHEGADX���WEZChnGX)MP��EGCfOPADU4��EG�,a�]kchADXhMP]BOq��]BX)ABcbX)ADFMNn�Y=]o�DEZC

Ñ:c ÿ Ò e Ø¢
 þ�ÿ �úÑ ��ÿ Ò � � �
³c ÿ ��Ñ ��ÿ Ò � � �
Ñ:c ÿ Ò � ��Ñ þ�ÿ Ò � � �

Ñ¸sDsDÒ

]BUWSOPABU��EG�,a�]kchADXhMP]BOq��]kXhAxnGOPMNUMPnfY=]o�BEGC
Ñ:c Q Ò e Ø¢
 þ Q �úÑ � Q Ò � � �
³c Q ��Ñ � Q Ò � � �

Ñ � Q Ò e �úÑ[KNM6ýþ Q Ò � �
Ñ¸sBÕdÒ



� uDu �

Eo]kn H�ABi.Y8H4MPn H�]kXhEfMPU�lmEZXhMPW4MPADU�]kO�DEGABC)cbX)ADFHMNnV�]BO�]BU4nGEf]BUWmWEGnZADaFONEGW7i�X)ADlTcbH4EV��ADaUW]BX)��O�]o�BEGXGJ
�}HE�EZ�xa]kcbMNADUC�MNU�Ñ¸sDsBÒV]BUWµÑ¡sBÕdÒf]BXhE�C)MPl�FON��chHE�ONMPUEG]BXV�]BXhABchXhADF4MPnKONADU�k�¸Y=]o�BE�EG�,a�]kchMPADU4C�]BUW
cbH4E�OPMNUEo]BX"EZ�xa]kcbADX)M�]BO�OPABU�k�¢Y�]o�DE�EZ�,a�]kcbMNADUqrxXhEZChF�EGnZchMN�BEGON�BrWMNChnGa4ChChEZW��,��ßVEZn |xONEZ�7]BUW;��MPONO�Ñ�u�ÓDÔ é Ò´r\j]_^)W]jÑ¡sB�D�DÕBÒ=]BUWj\jLwJ

�}HEvOPMPU4Eo]BX}��]kXhABchXhADFMNn�OPADU���¢Y�]��BEvEZ�,a�]kcbMNADU¤Ñ¡sDsDÒ=H�]BCfcbHE�Y�EGOPO*|,UA�Y8U³WMNChF�EGXhC)MPADUSXhEZO�]kchMPADU.rÀ ü4û � Ø=ÁÂÄÃ rY8MNcbH�nZADXhX)EGChF�ADUW4MPU��WMPC)F�EZXhC)MPADUONEGC)C8�fADC)Ch�d��Y�]��BEvchXb]BMNU�ChADONa4cbMNADUCGrÅ � Ø�Æ�Ç�Ñ��7Ø¢�´üûrG)Ò�C)MPUvÑ3È�
4ÒäØ\Æ�É�Ñ��7Ø\�´ü4û®G)Ò4nGADC�Ñ:È�
Ò"� �´ü4û � Ø uÈ + Ñ¸s é Ò

i�ADX�]BUd��Y=]o�BEGU,al���EGX�ÈgJ;�}HE��DEZOPAxnGM�cg��nGADl�F�ABUEGUdcbCm]BX)E¦Ñ�c ÿ � þkÿ Ò � Ñ�Ø Å � � Å � Ò�]kUWèchHE
Cha4F�EZXhChnZXhMNF4cbCBÊbp³Ë�]kUW?Ê)IRËmW4EGUABchEKªZADU�]BO�£�A�Y8CVY8H4MPn H³]BX)EvC��xlml�EZchXhMPn�ADXf]BUdchMPC)�xl�lmE´cbX)MPn�]B��ADa4c
cbH4E�EZ�,a�]kcbABXGr�XhEZChF�EGn´cbMN�BEGO��DJ

p�MNlmMNO�]BX)ON�DrxcbHEvOPMNUEo]BX}EZ�,a�]kcbABXhM�]kO�ONADU��Y=]o�BE�EG�,a�]kchMPADU.r�Ñ¡sBÕdÒ´r6H�]kCwWMNChF�EGXhC)MPADU4OPEGC)CVEZ�,a�]kcbABXhM�]kO
�8ADChC)�,��Y�]o�DE´cbXb]kMPUSChADONa4cbMNADUC�Ñ¡ßfEGn |,OPE´�S]BUWÌ��MNOPO�Ñ�u�ÓBÔ é Òàr�\j]_^)W�]SÑ¸sk�D�DÕDÒ)ÒÍÎ � c

þ�ÏÐ � ÍÑÑÎ Ø É�Ò º � Ö,Ó Ò e »Ô + ] F�Õ Ö�Q Ñ � sÖ
Ò9� d Ò½×�Ø º Ô + � »º ÕÚÙ Q3» _É Ò º � Ö,Ó Ò e »Ô + ] F�Õ Ö�Q Ñ � sT
ÒäØ d Òn×�Ø º Ô + � »º ÕhÙ Q3» _
ØÛ¥ ++ ÕÚÙ Q ¦ f É�Ò º � Ö,Ó Ò e »f � F�Õ�Ñ � sT
4Ò ÏEÜÜÐ Ñ¸sDtDÒ

i�ADX8]BUd��MNUdcbEG�BEGXÞÝµß²��Y8HEZXhE§F�Õ�Ñ p Ò=]kXhE�cbHE�F�]kXb]B��ADOPMNnwn´��ONMPUW4EGX=i�aUn´cbMNADUCf]BUW�.Õ � Ø u
sTÝ �{u Ú Ñ¸sBÙdÒ

�}HE���]BX)A�nZOPMNUMPn�Y=]o�DEZC7H�]o�BESC��xlml�EZchXhMPn�ªZADU�]BO�£�A�Y8C7]B��ADa4c�chHE�EG�,a�]kchADX�i�ADX�Ý A�WWµ]BU4W
]BUdcbMNC)�xl�lmE´cbXhMNn�ªGABU�]BOq£�A�Y8C}i�ADX$Ý#E´�DEZU³]BUW�WEZno]o��E´§�F�ADUEGUdchM�]BONON��]oY�]o��i�XhADlòcbHE�EG�,a�]�cbADXZJ

Í�XhADl#EG�,a�]kchMPADUC7Ñ�uoÓdÒ�]BUW²Ñ¸sB�dÒàr�chHE�OPEo]kWMPU��ADX)WEGX���ADaUW]BX)�©OP]��BEGX�EG�,a�]kchMPADU4CK]BX)E�cbHE
EG�,a�]�cbADX)M�]BO�¥�|,lm]BU3EZ�,a�]kcbMNADUCZr 
 þ üSØ VW c�ü � �
,c�üS� VW þ ü � Øs] ��ÿ �?� s � Q`_ � Ú Ñ¸sDÜDÒ

�}HEZChE�]BX)EvC)MPl�FON��MPUHABlmAD�BEGUEZADaC8OPMNUEo]BXf]BON�DEG�4Xb]BMNn�EZ�,a�]kcbMNADUC8Y8HMPn Hjno]BU3��E�XhEG]BWMPO���ChADO��DEZWjMPU
cbEZXhl�C8ABiächHE�cbX)ADF�ABChFHEZXhMNn�FXhEZChCha4XhEKABX}ªGADU�]kO.�DEZOPAxnGMNcg�c�ü � Ø


 ¥ ��ÿ � � s � Q ¦E�] VW + �\
 + _ � 
³+ ¥ c ÿ � � sTc Q ¦] VW + �\
 + _
þ ü � Ø

VW ¥ ��ÿ � � s � Q ¦ �] VW + �\
 + _ � VW 
 ¥ c ÿ � � sÖc Q ¦] VW + �I
 + _ Ú
Ñ¸sBÔdÒ



� u_s �

�}HE�C)EGnZADUW©EG�,a�]BONMNchMPEGCfMPU¤Ñ¸sBÔdÒ8]BX)MPChE�i�XhADl�cbH4EKl�EGXhMNWMPABU�]BO��DEZADC)chXhADFH4MPn���]kO�]BUnZEGCVMPU°EZ�xa]kcbMNADUC
Ñ¸sBsDÒ�]BUWçÑ¸sBÕdÒ�]kUWqr�a4ChMPU4�¯EZ�xa]kcbMNADUçÑ u_Ò´r5MPU4WMPnG]kcbE�chH�]kc�cbHES��ADaUW�]kX)�¤OP]��BEGX��DEZOPAxnGMNcg�¬MPC
FX)ADF�ABX)cbMNADU�]BO*cbA�chHE�cbABcb]BO�ªZADU�]BO��BEGONA�nZMNcg�³]�c�cbHE���]kChE�ABi5cbHE�i�X)EGE�cbX)ADF�ADChFH4EGXhEkJ�egU³i×]BnZcGr*chHE
ªGABU�]BO*nGADl�F�ADUEGUdcVABi�chHEv��ADaU4W�]BX)�SOP]��BEGX8�DEZOPAxnGMNcg��MNCVMNUSchHE�Cb]Bl�EvW4MPXhEZnZchMPADU3]BCVchHE�cbABcb]BO*ªGADU�]kO
nGABlmF�ADUEZU,c5ABi�cbH4E8�BEGONA�nZMNcg��]kc�chHE8��]BC)EVABi�cbH4E8chXhADF�ADC)FHEGX)EBJ � U�cbHE8ABchHEGX"H�]BU4WqrdcbHE8l�EGXhMNWMPABU�]BO
nGABlmF�ADUEZU,c�ABiqchHEw��ADaU4W�]BX)��OP]o�DEGX5£�A�Y;F�ADMPUdcbC�]oY=]o��i�XhADl chHEfEG�,a�]kchADX�Ñ�WMN�BEGXh�BEGUdcàÒ�i�ADX5Y�EGC�cbEZXhON�
Y8MPU4WC�]BUW©cbA�Y=]kXhW¯chHE�EG�,a�]kchADX7Ñ×nGABU,�BEGX)�DEGUdcàÒ�i�ADX�Eo]kC)cbEZXhONMPEGCZJ�egU¬F�]BX�cbMNnGaOP]BXGr.chHE�lmEZXhMPW4MPADU�]kO
��ADaUW�]kX)�³OP]��BEGX��DEZOPAxnGM�cg�°MPC�MNU³cbHE�ADFF�ADC)MNcbE�W4MPXhEZnZchMPADU³ABi5cbH4E�l�EGX)MPWMNADU�]BOänGADl�F�ADUEGUdc�ABi5cbH4E
FX)EGChC)aXhE��DXh]BWMPEZUdc�Ñ×]BC}MPC=chHE�ªGADU]BO�nGADl�F�ADUEGUdc Ò´J

�}HE��k]BXhMP]kcbMNADU�Y8MNchHà
�Aki�cbH4EvnZA�E´¹mnZMPEZU,chCVMNU3EZ�,a�]kcbMNADU¬Ñ¸sBÔdÒ�MNCf]BOPC)A�MNUdcbEGX)EGC�cbMPU4�J�Þ�a4E�chA�chHE
OPABU�7ªZADU�]BOäChno]kOPE�]BU4W°OPADU4�7cbMNlmEv]BFFX)Ao§4MNl7]�cbMPABUj]BU4W°cbHE�nZADUC)EG�,aEGUdc�l�EGXhMNWMPABU�]BO��DEZADC)chXhADFH4MPn
��]BOP]BUnZEVMNUmcbH4EVcbX)ADF�ADChFH4EGXhEkr4��ABcbH�cbHEVlmEZXhMNWMPADU]BO�]BUWmªGADU]BO�nZADl�F�ADU4EGUdc�AkiqcbHEV��ABaUW�]BX���O�]o�DEZX
�DEZOPAxnGM�cg���B]kUMPC)H°]BONADU��cbHEvEG�,a�]kchADXGrr
 � �4J8Í�aX�cbHEZXhl�ADXhEkr�l�EGX)MPWMNADU�]BO.£A_Y8Cw]BXhE�C)chXhADU4�DEGXfcbH�]BU
ªGABU�]BO.£�A�Y8Cf]kc}chHE�EG�,a�]kchADX}�DE´cw]kC ~ 
 ~Tá â r�c�ü á Ñ�c ÿ � � sÖc Q Ò=]BUW�chHE�lmEZXhMPW4MPADU�]kO���ADaUW]BX)�
O�]o�BEGXv£A_YðchEGUWCvcbA°ªZEGXhA4�"chHE�X)ADOPEZCKABi=chHE7cgY�A³nGADl�F�ADUEGUdchC�]BX)E7XhE´�DEZXhChEZWqJ ` OPEG]BXhO��Dr�C)MPUnZE
��ABcbH°nZA�E´¹�nGMPEZUdcbC�MNUjEG�,a�]�cbMPABU�Ñ¸sBÔDÒf]BX)Evi�aU4nZcbMNADUCVABi�cbH4EKF�]BXh]Bl�EZcbEZX�
�4 VW chHE�UADUx�gWMNlmEZUChMNADU�]BO
F�]BXh]Bl�EZcbEZXGr VW rC)EZchCfchHE�Chno]kOPE�i�ADX=cbH4MPC=cbXh]BUC)MNcbMNADU�MPU�chHE�XhEGOP]kcbM��DE�C�cbXhEZU�BchHC8MPU�cbHE��BEGOPAxnGM�cbMNEGCGJ

íqËäãqË «�å �9æ���� �,ç¶A�³²C�:�r�A���3�L²¨èA�à±0C�,�E�,�0���Ì�rév�=²Cè0�:�U·D�r¶A�0¬	�½¨¯?����¯"�Y�VU4WEGXKchHE�]BC)Chal�F4chMPADU¦Aki}Y�EG]B|¯W4MPChC)MPF�]�cbMPABUqr�EZ�xa]kcbMNADU�Ñ¸sxu_Ò´r�ONADU�SY=]o�DEZOPEZU�BcbH�ONMPUEG]BX
��]BX)ABcbX)ADFMNn}]BUW���]BX)A�nZOPMPU4MPn�Y�]o�DEZC�]BX)E8UEo]BX)ON�KWMPC)F�EZXhChMNADUONEGChC"]kUW�WAvU4ABc"WMPC)ChMNF�]kcbEkJ��}HMNC"Cha�D�BEGC)chC
cbH]kcVchHEGX)EKMNCw]�WMPC�cbMPU4�DaMPC)HEGW3OPMNlmM�c�Y8HEZXhEKchHEKMNUnGONaChMNADU�ABi"]�chHMPU3��]BX)ABcbX)ADFMPn���ADaUW]BX)�SO�]o�BEGX
Y8MNchHjADX)WEGXVADUE�WMPC)ChMNF�]kcbMNADUSEZå�EGnZchMN�BEGON�SFX)A���MNWEGCVOPMNUEo]BX8WMNChC)MPF�]kchMPADUSABi�lmADl�EGUdchal cbA�cbHEvOPADU�
Y�]��BEGC�MNU¯cbH4EmcbX)ADF�ADChFH4EGXhEmADU¤]SOPADU��cbMNlmEZChnG]BOPEkrAê¢l � ¹¼GmÑ×X)EZi�EGX�cbA3cbHEmEG�,a�]kchMPADUC�sB�dÒàJ�egU
F�]BX�cbMNnGaOP]BXVY�E�]BChC)al�E�cbH�]kcwcbHE�ONEo]BWMNU��ADX)WEGXw��]BXhAkcbXhABFMPnvWMN�BEGXh�BEGUnZE�chEGX)l#MPCë�;Ñ3¹�+ ÒwChA�cbH]kcì iíïî ¹G��cbHE�Cb]klmE�Y8MPONO.��E�chXhaE�ABiäcbHE�yfEZY}cbABUM�]BUSnGAxADONMPU�J�egU3ADXhW4EGX}cbA�ChMNU�DOPE�ABa4cfChlm]BOPO.chEGX)lmC
MPU�chHE�EG�,a�]kchADXhMP]BOq��]BX)A�nZOPMNUMPnok��]BX)ABcbX)ADFMPnfEG�,a�]�cbMPABUCGrY�E�WEZ±�U4EvUE´YçADX)WEGX8ADU4E�F]BXb]Bl�EZchEGX)C)Q l Q�ü¹ � ]BUW )W�X l VWYX¹ � Ú Ñ¸sBÓdÒ
Y8HMNn H¯WEZChnZXhMP��E�cbHE�Xb]�cbMPA�ABi5cbH4E���ADaU4W�]BX)�©OP]o�DEGX�chHMPn |,UEZChC�cbA�cbXhABF�ADC)FHEZXhE�HEGMN�DHdcv]BUW©cbHE
Chlm]BONO�cbH4EGXhlm]BOqW4MPChC)MPF�]�cbMPABU�nGAxEZ¹�nGMNEGUdcoJ

egU°ADX)WEGX8cbAmH�]o�DEKY�Eo]k|SW4MPChF�EGX)ChM��DEKE´å.EZnZchC�nGADl�F�EZcbE�Y8MNchHjUABUOPMNUEo]BX)MNcg��MNUSchHEGC)E�OPABU��Y�]o�DE
ChABOPa4chMPADUC�Ñ¡]BC}MNU�L�A���W¯Ñ u�ÓDÔD�BÒ´r�æä]kcbADMNUE�]BUW�Û¬]BXhU¯Ñ u�ÓDÔ4uoÒ´r6\j]�^)W�]�]BUWSL�MPEZOPONA�Ñ¸sk�D�DÕDÒ)Ò�cbHE�ªZADU�]BO
OPABU�k�¢Y�]o�DE�F�]BXh]BlmE´cbEZXGr � r�MNU3EZ�,a�]kcbMNADUCKÑ�u_ÜBÒ´r�Ñ�uoÔdÒ}]BUW¤Ñ u�ÓdÒ}]BUWScbHEv]Bl�FOPM�cbaW4EBrn¹Gr6MNU3EZ�xa]kcbMNADU
Ñ¸sk�dÒ}Y8MNOPOq��EK�]BO�]BU4nGEGWj]BUW3Cb]kchMPC)iÆ� � + � ¹GJV\jL�WMNChnZaChC)EGW³HA�YçchHEKX)Eo]BC)ADU�]B�ONE��k]BONaE�ABiD¹ � ÚNu
]BONOPA�Y8CVªZADU�]BO*�DEZOPAxnGM�cbMPEZCVAki�ADXhW4EGX�t�l�C´Ö�Q}]BUWqr�Y8MNcbH � + � ¹Gr.ªZADU�]BO*�k]BXhMP]kcbMNADU�ADU°ChnG]BOPEZCwABi"ABXhWEZX/D1 � Ö�Q > tB�B�D��|xl���chHxa4CfchHEvX)EGOP]kcbMNADU � + � ¹VMNCfF4H,�xC)MPno]kOPON�7XhEG]BOPMNC)cbMNnBJ�Û�MNchHSchHMPC8n HABMPnGE�ABi�Chlm]BOPO
F�]BXh]Bl�EZcbEZXhCZr�ADUE�aUM�c8ABi�chHE�OPADU4��cbMPl�EGC)no]BONEBr,êqr�EG�,a�]kOPC�uDu�W�]o�xCGJ



� u�Õ ��VC)MPU��chHE�FHd�xChMNno]BONON��X)EGONEZ�k]BUdc=�k]BOPa4EGC=i�XhABl \jL;WMNChnZaChC)EGWjEG]BXhONMPEZXGr³¹ � ��ÚNuDr � � � ¹ > �4ÚÏÕ4uDr
]BUW³chHE���ABaUW�]BX��°OP]��BEGXwchHMPn |,UEZChCv]BUW³cbH4EGXhlm]BOäWMPC)ChMPF]kcbMNADU3i�X)ADl#EZ�xa]kcbMNADUC�Ñ�uo�dÒw]BUWµÑ uDu_ÒàrQ�ü > �4ÚÏ�DÙ4r�VW�X > �4ÚÏ�dsKcbHE�X)EGChnG]BOPEZW3F]BXb]Bl�EZchEGX)C8cb]B|BE�ADU�cbH4E��k]BONaEGC)Q > s ]BUW )W�X > �4ÚÏÙdÜ³� Ñ¡ÕD�dÒ
��ABcbH�ABi�Y8HMPn Hj]BXhE�ABXhWEZXfABUE�ChA�cbHE�]BC)Chal�F4chMPADUC8MNUSEZ�,a�]kcbMNADU¯Ñ¸sBÓDÒ=]BXhE�XhEG]BChABU�]B�ONEBJ

Û¯E¬H�]o�DE�]kChChEZl��ONEGW']BONO�cbHE¯FMPEZnGEGC3cbA®nZADUC)chXhan´c³ChABOPa4chMPADUC�ABi�chHE¬EZ�,a�]kcbABXhM�]kO
��]BX)ABcbX)ADFMNn�k��]kXhAxnGOPMNUMPn�EG�,a�]�cbMPABUC�MPU¤cbHE�i�X)EGE�cbX)ADF�ABChFHEZXhESMPU¤cbH4ESF4XhEGC)EGUnZEjABifcbH4ESW4MPChC)M��
F�]kchMPADU3i�XhADl�cbHEK��ADa4UW�]BX��°O�]o�BEGX�]BU4W°cbHEZXhlm]BOäW4MPChC)MPF�]�cbMPABUqJ|�VC)MPU��chHE�C)no]BONMPU�DCwWEGC)nGXhMN��EZW³MPU
EG�,a�]�cbMPABUC�Ñ¡sB�dÒ"]BUW°Ñ¸sBÓdÒàrdcbHEfl�aO�cbMPF4OPE=cbMNlmEZChnG]BOPEZC2G8Ñ�Y8HMNn H�MPC�cbH4E � XhEZChno]kOPEGWmADXhMN�DMPU]BO4cbMNlmEoÒ´rdcbH4E
ChONA�Y�EZXVcbMNlmEZChnG]BOPEðê � � ¹¼G8UEZEGWEZW³MPU3ChEGn´cbMNADU³Õ�Y8H4MPOPE�MPU4nGOPa4WMPU��ADUO���cbHEvOPEG]BWMPU4�mADX)WEGXVEZå�EGn´cbC
i�XhABlõcbH4E���ADaU4W�]BX)��O�]o�DEZXGrcbH4E�ONADU��Y�]��BEvEZ�,a�]kcbABXhM�]kOq��]BX)ABcbX)ADFMPnwEG�,a�]kchMPADUC8��EGnZADlmE)FHc ÿ)FHG Ø¢
 þkÿ �LKNMxÑ:c Q ýþ Q Òj��Ñ ��ÿ Ò � �L¹¼c ÿ�ñ òR�ôó Ñ:¹ x Ò
³c ÿ ��Ñ ��ÿ Ò��2� � + � )F þ�ÿ)FSG �UKNMxÑ þ Q ýþ Q Ò ¡ �I¹ þ�ÿ�ñ òë�ôó Ñ � ¹ x Ò

Ñ:c ÿ Ò � �úÑ þ�ÿ Ò � � Ø<)QH¹�Ñ þ ü*Ò � � ó Ñ:¹ + Ò Ñ¡Õ4u_Ò

]BUW�cbH4E�ONADU��Y�]o�DE�EG�,a�]kchADXhMP]BOq��]BX)A�nZOPMNUMPn�EZ�,a�]kcbMNADUC}��EGnZADlmE)FSc Q)FHG Ø¢
 þ Q �·ýþ Q MTKHc ÿ ��Ñ � Q Ò � �I¹�c Q ñ òR�õó Ñ:¹ x Ò
³c Q �úÑ � Q Ò � � � +�� )F þ Q)FSG �·ýþ Q MTK þkÿ ¡��L¹ þ Q ñ ò��õó Ñ � ¹ x Ò)F � Q)FSG �LKNM�ýþ Q �L¹ � Q ñ ò�� Ø�¹$] )W�X � Q �ª� s�)Q�Ñ þ üäÒ � _ � ó Ñ:¹ x Ò´Ú Ñ¡ÕdsDÒ

ßVEZXhE�chHE�OPA�YúÍ�XhADa4WE�U,al���EGX=C)no]BONMPU�KMPU�EG�,a�]�cbMPABU©Ñ¸sB�DÒ�H�]BC=��EGEZU�aChEZW�chA�EZ�k]BONa�]kcbEVcbHE�ABXhWEZX=ABi
cbH4EVUEZ�DOPEZnZchEGWmchEGX)lmCZJ�yVABchEfchH�]kc�]vF�A�Y�EZX�Aki � H�]BC5��EZEGUmno]BUnZEGONEGW7MNU�chHE8±�XhC�c=]BU4W7O�]kC)c5EG�,a�]kchMPADU4C
MPU¦Ñ¡Õ4u�ÒV]BUW¤Ñ¡ÕdsDÒàJwIVOPChA4r.]BCVMPU°EZ�,a�]kcbMNADUC�Ñ�u_ÜDÒàr�Ñ u�ÔdÒf]BUW�Ñ u�ÓdÒ´r6cbH4E�nGADUd�BEGUdcbMNADU°cbH�]�cwcbH4E�ªGADU]BO
nGAxADX)WMPU�]�cbEBrn�*r�]BUWScbMPl�EBr½Gàr�]BX)E�chHEvABXhMP�BMPU�]BO��B]kXhM�]k�OPEZCfX)EGC)no]BONEGWj�d� � ]BUWjchH�]kc8cbH4Ev±�EZOPWCfH�]o�DE
ADX)WEGX�ABUEK�k]BXhMP]kcbMNADUjABU°cbHEZChE�ChnG]BOPEZC�MPCwEGl�FOPA��DEZWqJ��}HE�l�EGXhMNWMPABU�]BO���ADaUW�]kX)�°OP]o�DEGXV�DEGONA�nZMNcg�Br
þ ü"r6MNCf�BMN�DEZU°]BCf]�i�aUnZchMPADUSABiäcbHE���]BX)A�nZOPMPU4MPn�]BU4Wj��]BX)ABcbX)ADFMNn��DEGONA�nZMNchMPEGC8�d��EG�,a�]�cbMPABU¦Ñ¡sBÔdÒ´r�chHxa4C
nGONADChMNU��EG�,a�]�cbMPABUCvÑ¡Õ4u_Ò=]kUW¦Ñ×ÕdsDÒàJ

p�MNUnGE�chHE���]BX)ABcbX)ADFMPn��DEZOPAxnGMNcg�3MPCwChADONEGUADMNW�]BO�]kc�OPEG]BWMNU��ADX)WEGXZr�MNc�MNC�nGABU,�BEGUMNEGUdc�cbA�aC)E�]
C)chXhEG]Bl~i�aUn´cbMNADUS]BUW3]�F�ABchEGUdcbMP]BO.cbH4XhADa�BHSchHE�ßVEGONlmH4ADONchªwWEZnGADl�F�ABChMNchMPADU

ýþ�ÿ$� K J Å Ñ � �	��
r� � G.� � ¹`G)Òj�UK�öäÑ � �	��
r� � G.� � ¹¼G)ÒàÚ Ñ¡ÕDÕdÒ
Û�MNchHADa4cKno]BU4nGEGONMPU� �,÷ C�cbHE7UEo]BX)ON�¯MPUnZADl�FXhEZChChMN�OPEmnGADU4C)cbXh]BMPUdcKADU¦cbHE��BEGONA�nZMNcg�©±�EGONW¦i�XhADl
EG�,a�]�cbMPABU¬Ñ×ÕdÒ�MPC KNM6ýþ�ÿ$� Ø � ¹ )Q3Ñ þ ü�Ò � Ñ¡Õ é Ò



� u éK�

]BUWSCha4�C)chMNcba�cbMPU4��EZ�,a�]kcbMNADU¯Ñ¡ÕDÕDÒ�MPUdcbA3Ñ¡Õ é Ò��xMPEGONWC� + ö ��� �Uö �¼� � Ø<)Q � ¹�Ñ þ ü�Ò � Ñ¡ÕdtDÒ
]B�d]kMPU�cbHEvªGADU]BO��B]kXhM�]k�OPEkr��©XhE´i�EGXhC8cbA�cbHE�OPABU�mªZADU�]BO*C)no]BONEBJ8yVAkcbMPnZE�cbH�]kcVªGABU�]BO*F�AkcbEGUdchM�]BOq£�A�Y8C
]BX)EvADX)WEGX � Chlm]BOPONEGX=chH�]BUjl�EGX)MPWMNADU�]BO�£�A�Y8C�]BUW.r�i�aX�cbHEZXhl�ADXhEkr"ö � MPC8ADX)WEGX � ¹wChlm]BOPONEGX=chH�]BU þ ü
ChA�cbA�ONA_Y�EGC�cfADXhWEZX}cbHE�l�EGXhMNWMPABU�]BO6�DEGONA�nZMNcg��W4aE�cbA�F�AkcbEGUdchM�]BO.£A_Y�MPC}�DM��DEZU3�d�ö � � Ø<)Q � ¹ þ ü�Ú Ñ¡ÕDÙdÒ
�}HMNCVEZ�xa]BOPM�cg��E´§�FX)EGChC)EGCwchHE�i×]BnZcf�DEZX)cbMNno]BONON�7MPUdcbEZ�DXb]kchEGWSlmEZXhMNWMPADU]BO.lm]BChC8£�a�§SMNUSchHE���ADa4UW�]BX��
O�]o�BEGX�MPC���]BOP]BUnZEGW¶�,�¶]kU¶ABFF�ABChMNchE�£�a�§¶MPU³chHE�cbXhABF�ADC)FHEZXhEBJ�Û¬E�nG]BU¬UA�YTXhEGnG]BC)cvEG�,a�]�cbMPABUC
Ñ¡Õ�u_ÒwaChMNU��cbHE�C�cbXhEG]Bl#i�aU4nZcbMNADUqJ��8EGnZAD�DUMNªGE�cbH]kcor*ChMNUnGE�chHE��DEGONA�nZMNcg�3i�XhADlñcbHE�F�ABcbEZU,chM�]BO�MPC
]BONXhEo]kW4�7ABXhWEZX � ¹}C)l7]BONOPEZX5chH�]BU�cbHE�AkcbHEZX�cbEZXhl�CGr4Y�E�UEGEZW�ADUON�mnGABUChMNWEGX}M�cbC=ONA_Y�EGC�c8ADXhW4EGXGr4OPMPU4Eo]BX
nGABU,chXhMN�a4cbMNADUqJ��}HE�OPA�Y�EGC�c�ADXhWEZX�nGABU,chXhMN�a4cbMNADU³ABi"cbH4E�F�ABchEGUdcbMP]BO*cbEGX)lmC�EZUdcbEGX)C�]kc�ADX)WEGX|¹�]BU4W
]BX)MPChEZCfi�X)ADl~chHEvONMPUEG]BX=cbEZXhlãMNUSchHE��BEGONA�nZMNcg��EZ�xa]kcbMNADUj]kChChAxnGMP]kcbEZW3Y8M�cbH�cbHE�Ìq�gEZå�EGn´coJ��}HEGX)EZi�ADX)E
c ]k|xMNU��cbHE�nZaXhO�ABi�cbH4E�±XhC)c8cgY�AmEZ�,a�]kcbMNADUC8MPU¯Ñ×Õ4u_Ò��xMPEZOPWC=chHE���]BXhAkcbXhABFMPn��BADX)chMPnGM�cg��EZ�xa]kcbMNADU)F Å �`�)FHG � Å � ØIKNMj],ÑZýþ Q c Q Ò � _ �� +2ø )F Å ���)FHG �LKNMxÑhÑZýþ Q þ Q Ò � ÒCùm�I¹ Å �`� ñ ò�� )Q�¹�Ñ:
 þ ü�Ò � � ó Ñ3¹ x � � + ¹ + Ò Ñ¡ÕdÜDÒ

�}HE���ADaU4W�]BX)�mO�]o�BEGX�ªZADU�]BO��DEZOPAxnGMNcg��MNC��DM��DEGU7E´§�FOPMNnGM�cbON��MNUmchEGXhl�C�Aki�cbHE�F4XhEGC)ChaX)E�ADX�chXhADF�ADC)FHEGX)E
�DEZOPAxnGM�cg�°cbHX)ADa�DH¶EG�,a�]�cbMPABU²Ñ¡sBÔdÒàJm�}HE�EG�,a�]�cbMPABUCmÑ¡ÕdsDÒ�]kUW®Ñ×ÕdÜDÒ�nGABUC)chMNcba�cbE�cbHE�Þ�MNChChMNF�]kchMN�DE
â�ADU��Û¬]��BE�pxno]BONEGW3¥"�,a�]�cbADX)M�]BO.L=]BXhAxnGONMPUMNn�L=]kXhABchXhADFMNn�EG�,a�]kchMPADU4CKÑ×Þ�âBÛúp4¥"L=L}ÒàJ

ãqË î ïõ��(��g������&� 2 ��	��� �����®0à�5
�����> ú 1 ���

Iwl�FONMNcba4WE�EG�,a�]kchMPADUC8i�ADX}cbH4EKaUW]BlmF�EGWjâBÛúp4¥"L=L�H�]o�BE���EZEGU3WEGX)MN�DEZW³]BUWjWMPC)nGaC)ChEGWjMPU
WE´c ]BMNOä�d�©\3]_^)W�]�]BU4W©L�MPEZOPOPAjÑ¸sk�D�DÕDÒV]BUW©L�MNEGOPONA7]kUW©\j]_^)W]©Ñ¸sB�D�BÕDÒ´J�Û¯E�C)H�]BOPO�UABc�XhEGF4XhAxWanGE
cbH4E�WEGX)MN�k]kchMPADUCVHEGX)E��a4c�MPUC�cbEo]kW°ADa4chOPMPU4EvcbH4E�FXhAxnGEZWaX)E�]BUW°i�AxnGaCwADUjcbH4E�WEGX)MN�k]kchMPADU3ABi�cbHE
UE´YçcbEZXhl�C}MPU�cbHE�]Bl�FONMNcba4WEwEZ�xa]kcbMNADUCGJ�VC)MPU��chHEmW4MPC)chMPU�BaMPC)HEGW³ONMPl�MNc�Aki�WMNChF�EGX)ChMPABU¶�]BO�]BU4nGEGW¶UADU4OPMPU4Eo]BX)MNcg�Dr�Y�E�ChE´c � + � ¹�i�ADX
cbH4EmX)EGlm]BMPUW4EGX�ABi�cbHMNC�W4MPChnZaChC)MPADU.J7�}HE7]BC)�xl�F4cbABchMPn�C)EGXhMNEGC�ABi=EZ�,a�]kcbMNADU²Ñ¸sB�dÒ�MNC�C)a�C�cbMNcha4cbEZW
MPUdchAmcbH4EKWMNChChMNF�]kchMN�DE�ONADU�mY�]o�DE�C)no]BONEGW°EZ�,a�]kcbABXhM�]kO���]BXhAxnGONMPUMNn����]BX)ABcbX)ADFMNnvEZ�xa]kcbMNADUCGr�Ñ¡ÕDsDÒf]kUW
Ñ¡ÕDÜDÒ´r*]BU4W©chHE�XhEZChaO�c ]BUdc�EG�,a�]�cbMPABUC�]BXhE�C)ADON�BEGW¯]kc�Eo]Bn H¶ADX)WEGX�MNU<¹ZJ�I=c�OPA�Y�EZC)c�ADX)WEGXZr0¹àQ´rqcbHE
OPMNUEo]kXw��]BX)ABcbX)ADFMNnKOPABU�k�¢Y�]o�DE�EZ�,a�]kcbMNADUC�Ñ¡sDsDÒV]kUW³cbHE�ONMPUEG]BXwEZ�,a�]kcbABXhM�]kO�OPABU�k�¢Y�]o�DE�EZ�,a�]kcbMNADUC
Ñ¸skÕdÒ=EGl�EGXh�BEBJ�IVCw]kOPXhEG]BW4��WMNChnZaChC)EGWqr6cbHEZMPX8ChABOPa4chMPADUCf]BX)E�cbHE�WMPC)F�EZXhC)MPADUONEGC)CV��]kXhABchXhADFMNn��fABChCh�d�
Y�]��BEZchXb]BMNUCVAki�EZ�xa]kcbMNADU¯Ñ¸s é Ò=]kUW3EZ�,a�]kcbABXhM�]kOq��]BX)A�nZOPMPU4MPn��8ADC)Ch�d��Y=]o�BEZcbXh]BMPU4CVABiäEG�,a�]�cbMPABU¬Ñ¡sDtDÒàJ� UON�SX)EGChABU�]BUdcbO��jMNU,chEGXh]BnZchMPU��ONADU��Y=]o�DEZC�Y8MPOPO��xMPEZOPW°U4ADUdcbXhM��xM�]BO*ChABON�k]B�MNOPMNcg��nGADUW4MNcbMNADUCfi�ADX
cbH4Em]klmFONMNchaWEKEZ�,a�]kcbMNADUCZJmÍ�ADX�]�±�§4EZW�Ý³r�cbH4E�W4MPChF�EGX)ChMNADUOPEZChC�F�]kn |BEZchCKMNUµÑ¸s é Ò�]kUW®Ñ¡sDtDÒw]kXhE



� u_t �

XhEZChADU]BUdc�i�ADX�]���]BX)ABcbX)ADFMPnvlmAxWEKY8M�cbH³l�EGX)MPWMNADU�]BO�Y�]��BEGONEGU�BchHqrA/2û�Y8M�cbH=È � + &ü�ý /D1µFXhA��xMPWEZW
cbH]kc �´ü4û�Ñ3/2ûàÒ � ��Õ �þ È � � sÖÝN�{u

ABX /2û/D1 ls/ � s �� sÖÝN�{u
Ñ¡ÕDÔdÒ

i�ADX�Ý � u�� s³�oÚ�ÚNÚ�J3Û�M�cbH¬chHE��DXh]��xM�cg�¶Y�]o�DE�C)F�EZEGWqr2� � tB��l�CàÖ�Q�]BUW\/D1 � u�tB�D��|,l/i�X)ADl
Ñ¸sBÒfcbHE�W4MPl�EGUC)MPADU�]kO�l�EGX)MPWMNADU�]BO�Y�]o�DEGONEGU�kcbHC�ABi"cbH4E�XhEGC)ADU�]BUdc���]kXhABchXhADFMNn��8ADChC)�d�°Y=]o�BEGCv]BXhE
]BFF4XhAo§�MPlm]kcbEZON� /�û î� Õ4ÚÏÙ�/D1 � t éBé ��|,l i�ADX Ý � u/�û î� s�ÚÏÔ�/D1 � é sk�D��|,l i�ADX Ý � s�Ú Ñ¡ÕDÓdÒ

�}HE�Y=]o�DEKF�]Bn |BE´cbC�]BX)EvX)EZi�EZXhXhEZWjcbA7]�i�Xh]BlmE�l�A_�xMNU�7]�cVchHEKX)EGChABU�]BUdcwY�]o�DE�C)F�EZEGWqräØvu�Ù�ÚìÜKl�C´Ö�Q
]BUW�Ø�u���l�C´Ö�QVi�ADXëÝ � uZ�às�r�XhEZChF�EGn´cbMN�BEGO��DJ�Í�M�§�MNU�7cbH4E�X)EGC)ADU�]BUdc��k]BOPaEZC�ABizÈ�Y�E�FX)A�nZEGEZW¶chA
ChEZnGADU4WjADX)WEGXZJ

IwCwMPU³\3Lwr�chHE�aO�cbMPlm]kchE��BAd]BO�HEGX)E�MPC8cbA�W4EGXhM��DE�C)MPl�FOPM�±�EGWSW4�xU�]Bl�MPnZCwi�ADX8cbHEKMPUdcbEZXb]Bn´cbMPABU
ABi"��]kXhABchXhADFMNn�]BU4W³EG�,a�]kchADXhMP]BOPO���cbXb]kFF�EZW©��]BXhAxnGONMPUMNn�Y=]o�DEZC�MPU³ChF4HEGX)MPno]kO��DEZADlmE´cbX��DJ�L�EZOPA�Y&Y�E
lm]B|BE�ChE´�DEGXh]BOä]BFFX)A�§�MNl7]kchMPADU4CfMNU3W4EGXhM��xMPU��cbH4E�]BC���l�F4chABcbMNn�l�AxWEGONCGJ=ÍäMPXhC�cor�C)FHEGX)MPnG]BO*�DEGADl�EZchX)�
MPC8X)EGFOP]BnGEZWj�d�3]BU3EZ�,a�]kcbABXhM�]kO�Ì��¢FO�]kUE��DEGADl�EZchX)��]kUWqr�]BCfMPUj\jLwr�cbHE�£�A�Y8CwABU3cbH4EvÌq�gF4O�]BUE�]kXhE
]BC)Chal�EGW©cbA���E�nZADU4±�U4EGW¯chAS]�±UMNchE�n H]BUUEZO5W4ADl7]kMPU°WE´±�UEZW¬�d�©UA�F�EZUEZchXb]kchMPADU©��ADaUW]BX)�
nGABUWMNchMPADU4C8]kcÞ
 �qÿ /2ûor�M¸JÐEBJ

þ ~ ��� � ü�ý � �4Ú Ñ é �dÒ
Û¬]BU��]BUW³áwMPE�Ñ u�ÓDÓDÙBÒVH�]o�DE�EGC�c ]B�4OPMPC)HEGW³chHE�MPl�F�ABX)c ]kU,cfi×]Bn´c�cbH�]kc�OPMPU4Eo]BXfcbHEZADX)�3i�ADX�nGABaFOPEZW
EG�,a�]�cbADX)M�]BO���]kXhAxnGOPMNUMPnok��]BX)ABcbX)ADFMNnK�8ADChC)�d�¶Y�]o�DEZCKADU¶cbHE�Ìq�gFOP]BUEkr�MNU³cbHE�OPADU4��Y�]o�DEmXhEG�BMPl�E
Y8MNchH3�]BXhAxnGONMPUMNn�]BUWj�]BXhABchXhADF4MPn�lmEG]BUSChHEG]BXhCVMPCV]BU3Eà§�nGEGONOPEZU,c�]BFFX)Ao§4MNl7]�cbMPABU�cbA7C)MPl�MPOP]BX�Y�]o�DEGC
MPUjChFHEZXhMNno]BOä�DEGADl�EZchX)��Y8MNchH°��ADaUW�]kXhMPEZC�]kc�
 �Nÿ /2û�Y8HEGX)E�/�û�÷ é /D1�J��}HEv�B]kOPaEZCwABi�/2û�MPU
EG�,a�]�cbMPABU�Ñ¡ÕDÓDÒf]BX)EKnZADlmF]kcbMN�OPE�Y8M�cbHjchHMPCZJVIVOPChA4r.â�ADU�BaEZc�� ßVMN�D�DMNUCvÑ�u�ÓDÙBÔDÒ}H�]BC�C)HA�Y8U°cbH�]kcfcbH4E
Ìq�gFOP]BUE�]BF4FXhAo§�MPlm]kcbMNADU�MPCf]BUSE´§�nGEZOPONEGUdcwABUE�i�ABXfEZ�,a�]kcbABXhM�]kOPON�mcbXh]BFF�EGWj�]BXhAxnGONMPUMNnwY=]o�BEGC�ADU�cbH4E
ChF4HEGX)EBJ

yVAkcbE�cbH]kc�]BC�MPU¶\jLVrqcbHE�C���l�l�EZcbX)MPn���]kXhABchXhADFMNn��8ADChC)�,�°lmAxWE�Y8MNchH¶]BlmF4OPMNchaWE�Æ Ç MNU
EG�,a�]�cbMPABU²Ñ¡s é ÒwEà§]knZcbO��³Cb]�cbMPC�±�EGC�chHE���ADa4UW�]BX��³nGADU4WMNchMPADU³MNU¶EZ�,a�]kcbMNADUèÑ é �DÒ´J��}HE�EG�,a�]kchADXhMP]BO
�8ADChC)�,�jY=]o�DE�chXb]BMNUC�MPU³EZ�,a�]kcbMNADUµÑ¸sBtDÒfWA�UAkc�E´§4]Bn´cbON�jCb]kchMPC�iÆ�3chHEGC)E���ADaU4W�]BX)�jnGADU4WMNchMPADUCw]kc
 �¿ÿ /2û8�a4c8WA�C)A�Y8MNcbH4MPU��Eà§�F�ADU4EGUdcbMP]BOPO��7C)l7]BONO�EZXhX)ADXhC=C)MPUnZE�cbHE�W4ADlmMNU�]BUdc=nZADUdcbX)MP�a4chMPADUmi�XhADl
cbH4EfEZMP�DEZU4i�aUn´cbMNADUC�MPUd�BADON�BEfF]BXb]B��ADONMPn�n´�xOPMPU4WEGX�i�aU4nZcbMNADUCZr³F�Õ�Ñ:
4Ò´rBY8M�cbH�cbH4EfW4EGno]o��i×]Bn´cbADXZr�� Ö � Ã 6(+ �
i�ADXë
 � /2û�i�XhADlñEG�,a�]�cbMPABUC�Ñ¡ÕDÓDÒ´r�� Ö � Ã 6(+ > �4ÚÏ�D�4u_t³�V�4ÚÏ�4u�Ó7i�ADX�Ý � u��às�r.XhEGC)F�EZnZchMN�DEZON�BJK�}H,aCGr
Y8HMNOPE�C�cbXhMNnZchON��C)F�EG]B|,MPU��ADU4E�ChHADa4OPW�aChE�cbH4E�lmADX)E�nGalK��EZXhChABlmE�Eà§]knZc8±�UM�cbE�n H�]BU4UEGO*EG�,a�]�cbADX)M�]BO
��]BX)A�nZOPMNUMPn�EGMN�DEGU4i�a4UnZchMPADUC�chA�E´§4]Bn´cbON�°Cb]kchMPC)iÆ�3EG�,a�]�cbMPABU²Ñ é �dÒàr.i�ADX�C)MPl�FOPMNnGMNcg�SMNU³WMPC)nGaC)ChMPABU©Y�E
aC)E�MPUC�cbEG]BW°cbHEvChMNlmFONMN±�EZW3i�ADX)l�aOP]BCVMNUjEZ�xa]kcbMNADU�Ñ¸sBtDÒ8i�ADXfcbHEKEG�,a�]kchADXhMP]BO��fADC)Ch�d�jY�]o�DEZCGJ�Í�ADX
]BWW4MNcbMNADU�]BO.XhEo]kChADUC8cbH4MPC8MPCf]BU3EGChF�EGnZM�]BONON�7�DA�AxWS]BFFX)Ao§4MNl7]�cbMPABUS��EGnG]BaC)EBr�]BnGnZADXhWMNU��cbA�EG�,a�]kchMPADU



� u�Ù �

Ñ¸sk�dÒ}chHE�l�EGX)MPWMNADU�]BO.£A_Y8C�]kXhE�]kOPXhEG]BW4��C)no]BONEGWjchA���E�Y�EG]B|BEZX�MPU3l7]B�BUMNchaWEBJfIwCw]7n HEZn |�r�U4ABcbE
cbH]kc�cbH4E�i�XhEGEvcbXhABF�ADC)FHEZXhMPnv£�A�Y8C�MNUjcbH4E�±��DaX)EGC�MPU¶\3L']BUW©FXhEZChEZU,chEGW¶��EZOPA�Y[MPU°chHE�FX)EGChEZUdc
F�]BF�EGXv]BONO���MNCha�]kOPON�°Cb]kchMPC)iÆ�©EZ�,a�]kcbMNADU;Ñ é �dÒ�]kc�
 � ÿ /�ûvEZ�DEZU¦cbHABa�DH¯chHEm]BFFX)A�§�MNl7]kchMPADU©MNU
EG�,a�]�cbMPABU¦Ñ¡sDtDÒ=MPC8a4chMPOPMNªGEZWqJ"IwOPC)Ar6]BCfMPU�cbHE�i�ADX)l�aO�]kC}nGADl�Fa4chEGWSMPU¬Ñ¡Õ4J�u��dÒ}]BUW¬Ñ¡Õ�JNu_sBÒ=i�X)ADl�\jLVr
cbH4E�MPUdcbEZ�DXb]kOPCwMNU°cbHE�]BC)�xl�F4cbABchMPn�MNUdcbEGXh]BnZchMPADU3nGAxEZ¹�nGMNEGUdcbC���EZcgY�EGEZU¯��]kXhABchXhADFMNn�]BU4W³��]BXhAxnGONMPUMNn
Y�]��BEGC�MNUnGONaWMPU4��chHEK��ADaU4W�]BX)�SOP]��BEGXw]BXhE�E´§xcbEZUWEZW°i�XhADlãcbH4EvWABl7]BMNUqr ~ 
 ~ ÷q/2ûor�chAmcbH4EKEGUdchMPXhE
MPUdchEG�DXh]kcbMNADU©Xb]BU�BEBr�Ø â � 
 � â J7�}Hxa4CGr�chHE7MNU,chEGXh]BnZchMPADU¶nGAxEZ¹�nGMNEGUdcbCvMPU©cbHE7]BC)�xl�F4cbAkcbMPn
l�A�WEZO�]BXhE�nG]BOPnZaO�]�cbEGW7]BFFX)Ao§4MNl7]�cbEGO���MPUmcbHMNC5i×]BC)HMPABUqJ�IwC�XhEG�D]BXhWC}\jLwr,cbHMNC�O�]kC)c�]BFFX)A�§�MNl7]kchMPADU
MPC�]�UEZ�DOPMN�DMP�ONEKADU4E�i�ABX�cbHE���]BC)MPn�MPUdchEGXb]knZcbMNADU³nGAxEZ¹�nZMPEGUdchCvC)MPUnZE�chHEm]Bl��MN�DaADaCwEGXhX)ADX�cbEZXhl�C
i�XhABl Ñ¡Õ4J�u��dÒ}]BUW¦Ñ¡Õ4J�u_sDÒ=ABi"\jL�]BONO�MPUd�DABON�DE È��G»4Â
	 ¾ È ABi�F�]kXb]B��ADOPMNn�nZ�xOPMNUWEZXfi�aU4nZcbMNADUCfMPUdcbEZ�DXb]�cbEGW
]B�d]kMPUC�cwADC)nGMNOPO�]�cbMPU4��F�EZXhMPAxWMNn�i�aU4nZcbMNADUC8i�ADX ~ 
 ~ ßq/2û�]BU4Wqr.]kCwChH4A_Y8U¶]B��A��DEkr�cbH4E���]BaChC)M�]BU4C�]BX)E
]BONXhEo]kW4�³Chlm]BONO�MPU¯]BlmF4OPMNchaWE�]kc ~ 
 ~ � /2ûoJ�ßfEGX)EmC)MPl�MPO�]kX�]BFFX)Ao§4MNl7]�cbMPABUC�]BXhE�]BONChASaChEZW¬i�ADX
cbH4E�U4EZY ��ADaUW]BX)�³OP]o�DEGX�nZADUdcbXhMN�a4chMPADUCZJ�egU¬]BW4WMNchMPADUqrqchHE�OPEG]BWMPU4��ADXhWEZX�¥"|,lm]BU©£�A�Y8CGrÚö � r
MPU¶EG�,a�]�cbMPABU;Ñ¡ÕBÙdÒ�]kXhE�FMPn |kEGW¦C)EGONi��¢nGADU4ChMPC�cbEZU,chON�³i�X)ADl!EG�,a�]kchMPADU®Ñ¸sBÔDÒ�]kUW¦WA3UABcvCb]kchMPC)iÆ�³chHE
��ADaUW�]kX)�SnGADU4WMNchMPADUSMPUSEG�,a�]kchMPADU¤Ñ é �dÒ}]kcR
 � ÿ /2ûor��a�c�ADUO���MPUScbHE�OPMNlmM�cor ~ 
 ~�á â J8Í�MPU�]kOPON�Br
cbH4E�]BUdcbMNC)�xlml�EZchXhMNnv�8ADC)Ch�d�jY�]o�DE�nGABU,chXhMN�a4cbMNADUqr"Æ É MPUjEZ�,a�]kcbMNADU�Ñ¡s é ÒfH]BCw��EGEZU³no]BX)XhMPEZW³]BONADU�
��EGOPA�YçchA7WMNChnZaChCwchHEKC��xlml�EZchXhMPEZCVAki�cbHE�MPUdchEGXb]knZcbMNADU3chHXhABa�DH°¥�|,lm]BU3i�X)MPnZchMPADUSEZ�BEGU°chHADa�DH3MNc
ChABON�DEZC�C�cbXhEZChC �¢i�XhEZEw��ADaUW]BX)��nGABUWMNchMPADU4C5Xh]kcbH4EGX"cbH�]BU�UAk�¢UADX)l7]BO£A_Y;]kcz
 �qÿ /�û�i�X)ADl EZ�xa]kcbMNADU
Ñ é �dÒ´J

I=cvChEGnZADUW¦ABXhWEZXvMNU�¹7Ñ×aC)MPU�3EG�,a�]kchMPADU²Ñ¸sB�DÒ�]kUW � + � ¹bÒ�chHEmEZ�,a�]kcbMNADU¬�BA_�BEGX)UMPU�ScbHE
C)chXhEG]Bl i�aUn´cbMPABU�i�X)ADl/Ñ×ÕdÜDÒ}]BUW�cbHE���]BX)A�nZOPMNUMPnf�DEGONA�nZMNcg��]kUW3F4XhEGC)ChaX)Evi�X)ADl/Ñ¡ÕDsDÒ}]BXhE�cbH4E�ONMPUEG]BX
OPABU�SY�]o�DEmEG�,a�]kchMPADUC�MPU²Ñ¸sBsDÒ�]BUW;Ñ¡sBÕdÒwY8MNchH¬MNUHADl�AD�DEZUEGM�cbMPEZC�]BX)MPChMNU��i�XhADl9chHE�±�XhC�cKADX)WEGX
cbEZXhl�CGJ��}H4EGChEmMPUH4ADlmAB�DEGUEZADaCwchEGX)lmC�]BX)E�ChMPl�FO��Si�a4UnZchMPADUC�ABi5cbH4E�±�XhC�cvABXhWEZX�Y=]o�DE�F�]Bn |kEZchC
]BUW.r�ChMNUnGE7chHEZ�©chXb]o�DEZO}]kc�cbHE��]BXhAxnGONMPUMNn�OPADU�SY=]o�BE�ChF�EGEGW.r"]BXhEmXhEGC)ADU�]BUdc�Y8M�cbH¬chHE7ONMPUEG]BX
ADF�EGXh]kcbADXZJ��}HE�XhEGC)ADU�]BU4nGE��DMN�BEGC8XhMNChE�cbA�C)EGnGa4O�]BX8�DX)A_Y}chH3AkiächHE�ChEGnZADUW3ADXhWEZX}±�EGONWCf]BUWSl�aC)c8��E
XhEZlmA��BEGW°�d�SFXhA_^)EGnZchMPADU3ABi�chHEKUABUOPMNUEo]BX}chEGXhl�CfADUdcbAmchHE�]kW�^)ADMPUdcfEGMN�DEGU�i�aUnZchMPADU4CVABi�cbHE�OPMNUEo]BX
FX)AD�OPEZl3Jvp�MNUnGEvcbHE�ONMPUEG]BXwEZ�xa]kcbMNADUC�]BX)E�ChEZONi��g]BW�^)ADMNU,cGr�chHE�]BW�^)ADMNUdc�EGMN�DEGU�i�aUnZchMPADU4C�]BXhE��BMN�DEZU
�d�³cbHE�l�EGXhMNWMPABU�]BO�C�cbX)anZchaXhEmABi�chHE���]BXhAxnGONMPUMNnKY�]��BE�F�]Bn |kEZcKMPU©EG�,a�]kchMPADU²Ñ¸sBtDÒ�]BUW¶Eo]Bn H¦Aki
cbH4EKl�EGXhMNWMPABU�]BO�C)chXhan´cbaX)EGC�ABi�cbHE��]BXhABchXhADF4MPn�Y=]o�BE�F�]Bn |BE´c�i�XhADlãEZ�,a�]kcbMNADU�Ñ¡s é Ò´JfIwCwWMPC)nGaC)ChEGW
MPU¯WEZcb]BMPO�MNU¤\jL Ñ¡]BUW¯�DEGU4EGXb]kOPMPªZEGW¯MPU¯L�MPEZOPOPAS]BU4W�\j]_^)W�]¬Ñ¸sB�B�DÕDÒ)Ò´r�lKaONchMPFO���MNU��cbH4E7ChEZnGADU4W
ADX)WEGXVEG�,a�]kchMPADUCV�d�jEG]Bn H°ABi�chHEGC)E�]BW�^)ABMPUdcwEZMP�DEZU4i�aUn´cbMNADUC�]kUW°MPUdchEG�DXh]kcbMNU�mMNUÌ
�X)EGCha4ONcbCwMPU3chHE
]Bl�FOPM�cbaW4E�EG�,a�]kchMPADU4C � É� ò Ø\F É� ����� ����Ñ � Æ�ÇxÒ � ��� ü��� ü	Æ Çò Ø\F�üjÆ Ç����� ��� ��� � ��� Ç� ü	Æ�Éò Ø¢F�üAÆ�É����� ��� É Ñ é u_Ò

i�ADX�Eo]Bn Hµ�k]BOPaESABi|Ý � uZ�às³�oÚ�ÚNÚ�J®�}HEj]Bl�FOPM�cbaWEZC � Ñ��©Øq�.Õ2G.��ê�Ò´rÞÆ Ç Ñ��©Øq��Õ�G.�¼ê6Ò�]BUWÆ É Ñ��7Ø\�.Õ�G.��ê6Ò�Y8M�cbH�ê � ¹¼G}]BXhE�WE´±�UEGWjMPUSEG�,a�]kchMPADUCvÑ¡sDtDÒ}]BUW¬Ñ¸s é Ò=i�ABX}F�]Bn |BE´cbC�Aki���]BX)ABcbX)ADFMNn
]BUW�EZ�xa]kcbADX)M�]BO���]BXhAxnGONMPUMNn��8ADChC)�d�¤Y=]o�DEZCma4UWEGX�chHE�nGADUW4MNcbMNADUC�MNU¤EG�,a�]kchMPADUúÑ¡ÕBÔdÒ´J¦�}H4E
nGAxEZ¹�nZMPEGUdchC � ]kXhMPC)Ewi�XhABlõcbH4E�WMPC)ChMPF]kcbMNADU�cbEZXhl�C}ADU�cbHE�X)MP�DHdc}H�]kUW�ChMPW4EGC8ABi�EG�,a�]kchMPADU4C�Ñ¡ÕdsDÒ=]kUW



� u_Ü �

Ñ¡ÕDÜDÒ=]BUW3]BXhE��BMN�DEZU3�d� � ü�� � Ø { �
Ö � V� � )WYX �9º Q3»Q � � s�)Q ] þ½º Q3»ü _ � � W 
� Ç � Ø )Q { üÖ ü ÈknGABC�Ñ3È�
Ò�
 þ½º Q3»ü W 
� É � )Q { üÖ ü ÈkC)MPU�Ñ:È�
4Ò�
 þ º Q3»ü W 
 Ñ é sDÒ

Y8HEZXhE V� MPC}cbH4Evl�EGX)MPWMNADU�]BOqC�cbX)anZchaXhEvABi�chHEvF4XhEGC)ChaX)E�nGABlmF�ADUEZU,cVABiäcbHE���]BX)A�nZOPMPU4MPn�Y�]��BEGCZr�cbH4E
±�X)C)cfEGUdcbX���MPU�EG�,a�]�cbMPABU¬Ñ¡sDtDÒàr V��� Ø u� s �®F�Õ Ö�Q � F�ÕÚÙ Q

Ñ:ÝN�{u_Ò � Ñ é ÕdÒ

]BUWScbHE�l�EGX)MPWMNADU�]BO.£A_YçMPU�cbHE���ADaUW�]kX)��O�]o�BEGXfMPC8�DMN�BEGUSE´§�FONMPnGM�cbO���MPU�cbEZXhl�C8ABi�chHEvªZADU�]BOq£A_Y
]kc}chHE���]BChE�ABi�cbHE�chXhADF�ADChF4HEGX)E��d�

þ ü � VW 
 ¥ c ÿ � � sÖc Q ¦] VW + �\
 + _ Ú Ñ éDé Ò

\jL¦WEZXhM��DE}]Bl�FONMNcba4WE"EG�,a�]kchMPADUCäY8HMPn H�]BX)E�chHADChE�ABi6EG�,a�]kchMPADU�Ñ é u_Ò�Y8MNchHADa4c�]BUd�KWMNChC)MPF�]kchMPADU
cbEZXhl�CGr � J��}HE�C)F�EZnGMN±nwi�ADXhl�C=ABi�chHE�nZA�E´¹mnZMPEZU,chC8ADU7cbH4E�OPEZiÆc�H�]BUW�C)MPWEwABi�EG�,a�]kchMPADU©Ñ é u_Ò�nG]BU���E
i�ADaU4W3cbH4EGXhEkJfÛ¯EKX)EGlm]BXh|�chH�]kcfcbHE�i�ADXhlãAki�cbHEK]BC)�xl�F4cbAkcbMPn�Eà§4F]BUChMNADU³]BONOPA�Y8C8i�ADX8ªGADU�]kOäl�Eo]BU
��]BX)ABcbX)ADFMNn�]BUW³�]BXhAxnGONMPUMNn�C)HEo]kXhC�Y8HMPn H³H]��BE�cbHE�Ch]Bl�E�lmEZXhMNWMPADU]BO�C)chXhan´cbaX)Em]kCwcbHEvY=]o�DEZCG�
ChMNlmF4ON��cbH4E�ªGADU]BO.l�Eo]BU4C=ABi � r½Æ Ç ]BUW�Æ É J5p�MPU4nGEwY�]o�DEGC8ABi*W4MNå�EGXhEZUdc}lmEZXhMNWMPADU]BO�C)chXhan´cbaX)E�Ñ×M¸JÐEBJ
WM�å.EZXhEGUdcRÝSÒV]BX)Eva4U�]B�ONE�chA7XhEZChADU]BUdcbON�SMNU,chEGXh]BnZcGr�ABUEKUEZEGW°ABUON��nZADUChMNWEGXfEG�,a�]�cbMPABUC�Ñ é u_Ò�i�ADXV]
±4§�EGWàÝ#MNU�MPChABO�]kchMPADU7i�X)ADlõchHE�ABcbH4EGX8lmAxWEZCGJ

L�MNEGOPONA�]BU4W¶\j]_^)W�]©Ñ¡sB�D�DÕBÒVnGADU4ChMPW4EGXwchHE�l�ADXhE��BEGUEZXb]BOäno]BC)E�Y8HEGU³cbH4E���]Bn |,�DXhABaUW©ChHEG]BX
H�]BCV]BX)�MNchXb]BX���lmEZXhMNWMPADU]BO.C�cbXha4nZcba4XhEBr�MPUSF�]BX�cbMPnZaO�]kX8]�l�EGX)MPWMNADU�]BOqC�cbX)anZchaXhEvADFF�ADChM�cbE�cbA�cbH�]�cwABi
cbH4E�a4UWEGX)ON�xMPU4��Y�]o�DEGCZJ=��A�±4§SMNWEo]kCGr�OPE´cfaC8nGADUC)MPWEZXw]���]kXhAxnGOPMNUMPnwlmEG]BU3ªZADU�]BO�C)HEo]kXfnZADl�F�ADC)EGW
ABi5cbHE�l�EGX)MPWMNADU�]BO�EGMN�DEGU4i�a4UnZchMPADUC�ABi5cbH4EHÝ � um]kUW<Ý � s���]BXhAxnGONMPUMNnKY�]��BEGCK]BUW¶]SªZADU�]BO
l�Eo]BU©��]BX)ABcbX)ADFMNnKChH4Eo]BX�Y8MNchH©lmEZXhMPW4MPADU�]kO�C�cbX)anZchaXhE�nGADU4ChMPC�cbMNU��ABi�È � � ÕS]kUW8È � � t�C)MPUEZC
]BUWSnGABChMPU4EGCGJ5egUSChan H3MPUC�c ]BUnZEGC8cbHE�EZ�xa]kcbMNADUC8WEGX)MN�BEGWj�d�3\jL{]BONOPA�Y�i�ADX=cbHE�Eà§4n H]BU�DEvABiäY�]o�DE
EGU4EGXh�k�jcbA;È � � Õ�]BUdcbMPC��xlml�EZchXhMPnv��]BX)ABcbX)ADFMPn�Y=]o�BEGC�i�XhADlñC)�xl�lmE´cbXhMNn���]BX)ABcbX)ADFMNnvY�]��BEGCv]BUW
��]BX)A�nZOPMNUMPn�Y�]o�DEGCVcbHX)ADa�DH3nGADaF4OPMPU4��Y8M�cbH3chHE�È � � t���]BX)ABcbX)ADFMPn�]BU4WmÝ � s���]BX)A�nZOPMNUMPn�l�Eo]BU
ChH4Eo]BX)CGJ8p�MNlmMNO�]BX)ON�SÈ � � t�]BUdcbMNC)�xl�lmE´cbXhMNn���]BX)ABcbX)ADFMPn�Y�]o�DEZC�XhEZChADU�]kU,chON��Eà§4n H]BU�DE�Y=]o�DEvEGUEZXh�B�
�d��nGADa4FOPMNU��chHXhABa�DH�cbHE�È � � Õ�ªGADU�]kO�l�Eo]kU3��]kXhABchXhADFMNn�]BUWàÝ � uvl�Eo]BUS��]BX)A�nZOPMNUMPn�C)HEo]kXhCGJ
�}HEK]BlmF4OPMNchaWE�EZ�xa]kcbMNADUCwW4EGXhM��DEZW°�d�°\3LúnGABUChEZX)�DEvcbHEvªGADU�]kO�l�Eo]kU3£�A�Y8C�]kUW3chHxa4CwY=]o�BEGC�ABi
WM�å.EZXhEGUdc}l�EGX)MPWMNADU�]BO�C�cbX)anZchaXhE�Ñ�M¸JÐEBJDÝ � u��às³�GÚNÚ�ÚìÒ"no]BU���E�nZADUChMNWEGX)EGW�MPU7MPChABO�]kchMPADU�i�XhADl chHE�XhEZC)cGJ
ßVA�Y�EZ�BEGX�cbH4EKFX)EGChEZUnGE�Aki"WMPC)ChMPF]kcbMNADUj]kOPOPA�Y8C8cbHEvEZ�BADOPa4chMPADU��=MNUjF�]kX)cbMNnGaOP]BX}cbHEvWEGnG]o�3��ABi�cbH4E



� u�Ô �

ªGABU�]BO�l�Eo]BU³C)HEo]kXhCGJKI nGADl�FONEZcbEKWEGC)nGXhMNF4cbMNADU³ABi"cbH4E�Y=]o�DEZCvMNU°cbHMNC�no]kChE�Y�ABaOPW³X)EG�,aMPX)E���AkcbH
cbH4E�Ý � uv]BUWÌÝ � s�EG�,a�]kchMPADUCfWEZXhMN�BEGW3MPUj\jL{Y8M�cbH3chHEv]BWWM�cbMPABUSAki�cbH4EKWMNChChMNF�]kchMPADU�cbEZXhl�CGr� J5e¢cfMPCf]�C)cbXh]BMP�BH,c)i�ADX)Y�]BX)WSEà§�EGXhnZMPC)EvcbAm]BWW�cbH4EvWMNChC)MPF�]kchMPADU�chEGX)lmC}cbA�cbH4EvEZ�xa]kcbMNADUC8nGADU4ChMPW4EGXhEZW
�d�°L�MPEGONOPA�]BUW³\j]_^)W�]³Ñ¡sB�D�DÕBÒV]BU4W³]BOPONA�Y�cbH4E�]Bl�FOPM�cbaWEZC8ABi�cbHEvlmEG]BUjC)HEo]kXhCwchA�EZ�BADON�BE�aUWEZX
WMNChChMNF�]kchMPADUqJ}�}H4MPCwONEZ�BEGO�ABi��DEZUEGXh]BOPM�cg��MPCfUABcVE´§�FOPABMNcbEZW°HEZXhEK�4a4c�M�cVMNCVMNUdcbEGX)EGC�cbMPU4�7i�ADXfF�ABchEGUdcbMP]BO
]BFF4OPMPnG]kcbMNADUCZJ

ãqË×Ê6Ë æ �½�½�3¶	��²C���r�U�®éÞ²¨èA�k¬A�:������±0��²¨�:�r�U���9�������:�,�"²¨�
egU°cbH4MPC�C)EGnZchMPADU3Y�E�C)HA�Y·chH�]kcwchHE�nGABlmF�ADUEZU,cwABi"cbHEKWMPC)ChMPF]kcbMNADU3�BEGnZchADX�� ]BX)MPC)MPU��i�XhADl

cbH4E���ABaUW�]BX���O�]o�DEZX=H�]BC5cbHE�C�cbX)anZchaXhE�Aki�]KUEo]kXhON��WEZ�DEGU4EGXb]�cbE�C���l�l�EZcbX)MPnVl7]kchXhM¨§�]BnZchMPU�vADU�cbH4E
�DEZnZchADXVAkiäY�]o�DEv]BlmF4OPMNchaWEZC� � �� � ü��� Ç� É �� � Ø8)Q �� V� QgQ V� Q:+ V� Q:xV� Q:+ V� +�+ �V� Q:x � V� x�x ����� �Æ ÇÆ É ��

Ú Ñ é tDÒ

Û¯EmF�ADMPUdc�ADa4c�chH�]kcvFHd��C)MPnG]BOPO��°cbHE�WEZ�DEGUEZXb]Bn´�¬l�Eo]kUC�cbH�]kc�cbH4EGXhE�E´§�MNC)cbCK]SnZADl��MNU�]kchMPADU©ABi
��]BX)ABcbX)ADFMNn�]BUWS��]BX)A�nZOPMPU4MPnV�BEGONA�nZMNcbMNEGC}C)an H3chH�]kc

þ ü � � �þ c ÿ � � sTc Q � � Ñ é ÙdÒ
MPCVCb]kchMPC�±�EGW³Eà§]knZcbO��jMNUjcbH4E�Þ�âBÛúp4¥"L=LwJ.ßVA�Y�E´�DEZXGrqcbH4E�]Bl�FOPM�cbaWE�EG�,a�]�cbMPABUC�Ñ é u_ÒfF4XhA�^)EZnZc�cbH4E
��]BX)A�nZOPMNUMPn�]kUW¬��]kXhABchXhADFMNn�£�A�Y8CvADUdchAjl�EGXhMNWMPABU�]BO�EZMP�DEZU4i�aUn´cbMNADUC�Chan H¬chH�]kcvEG�,a�]kchMPADU²Ñ é ÙdÒno]kUUABc���E�Cb]�cbMPC�±�EGW³Eà§4]BnZchON�ji�ABX�]BOPOA
�J�ITi�aOPOäWEGC)nGX)MPF4chMPADU³ABi�chHE���ADaUW�]kX)�3O�]o�DEZX�WMPC)ChMPF]kcbMNADU
Y�ADaOPW�X)EG�,aMNXhEVchHE�nZADlmF4OPEZchEw��]kChEGC=chA�WEZChnGX)MP��E|c ÿ ]BUW�c Q MNU7Y8HMPn H�nG]BChE�chHE�WMNChC)MPF�]kchMPADU�lm]kcbX)M�§
MPU�EZ�xa]kcbMNADU¯Ñ é tDÒ�Y�ADaONW���E�MNU4±�UM�cbE�]BUW�Eà§]knZcbO���WEZ�DEGUEZXb]kchE�ÑÆY8MNchH3]kUSMNU4±�UM�cbE�U,aONO�ChF�]knGE�ÒàJ"�}HE
lm]kcbX)M�§3MPU³EZ�xa]kcbMNADUµÑ é tBÒVMPC�C)MPl�FON�3]7chXhaUnG]kcbMNADU³ABi"cbH4E�MPU4±�U4MNcbEvl7]�cbXhM¨§j]BUW¶]BC�C)an H¯X)EZcb]BMPUC
ADUO���]�UEG]BX8WEG�DEZUEGXh]BnZ�BJ

�}HE�nGABlmF�ADUEZU,c=ABi*cbHE�WMNChC)MPF�]kchMPADU�]BXhMNChMPU4�Ki�XhADlðcbH4E�cbHEZXhlm]BO.WMNChC)MPF�]kchMPADU7ADUON�7]Bn´cbC}ADU�cbH4E
��]BX)A�nZOPMNUMPnfY=]o�DEZC�]BU4W3H�]kC8chHE�i�ADXhl � û �"!$#[Õ&% Âü�� � Ø )W�X V� X � Ú Ñ é ÜDÒ
e¢cfMPC}C�cbXb]kMP�DHdchi�ABX)Y�]BXhW�cbA�nG]BOPnZaO�]kchE�cbHE�chHEGX)l7]BO.WMPC)ChMPF]kcbMNADU�nGAxEZ¹�nZMPEGUdcfi�XhADlõEG�,a�]kchMPADU¯Ñ é sDÒV� X � { �

Ö � V� + W 
�Ú Ñ é ÔdÒ

egU�ADXhWEZX�cbA�no]BONnGaOP]kcbE=chHE8nGAxEZ¹�nGMNEGUdcbC"ABi�cbHE8��ADaUW]BX)��OP]o�DEGX�W4MPChC)MPF�]�cbMPABU�l7]kchXhM¨§�M�c"MPC�nGABU,�BEGUMNEGUdc
cbA�WE´±�UE�cbHE�|kEGXhU4EGO�]BXhMNChMNU��i�XhADlòcbHE�¥�|,l7]kU3Fa4lmFMNU�'mÑ:
��ÚVW Ò2l VW Ñ�
½4vVW Ò +

u��úÑ:
�4 VW Ò + Ú Ñ é ÓdÒ



� u�Ó �

IViÆchEGX�MNU,chEG�DXh]kcbMNU�7�d�³F]BX)chCGr�aC)MPU��chHE��DEGABC)cbX)ADFHMNn���]BOP]BUnZEKi�XhADlñEG�,a�]�cbMPABUµÑ¸sBÕdÒàr V� � � Øv
 Vc�r
]BUW�cbH4E�W4EZ±�UM�cbMNADU�ABi�cbHE���]BX)A�nZOPMNUMPnVlmEZXhMPW4MPADU�]kO.EGMN�DEGU�i�aUnZchMPADU�i�X)ADl~EZ�xa]kcbMNADU¯Ñ¸sDtDÒ

Vc � u� s)( F�Õ Ö�Q Ñ � sÖ
4ÒäØ F�ÕÚÙ Q Ñ � sÖ
Ò
Ñ:ÝN�{u_Ò * Ñ¸tB�dÒ

MNcVMPCVC)chXb]BMN�DHdchi�ADX�Y=]BX)WjcbAmChHA�Y[cbH�]�cwcbH4EKWMNChChMNF�]kchMPADU3l7]kchXhM¨§.r V+ � Ñ V��, � Òàr�i�XhABlñEZ�,a�]kcbMNADU�Ñ é tDÒ}MPC
C)�xl�lmE´cbX)MPn�]BUW3WA�EZCwUAkcwnZADaFONE�chHE�cgY�A���]kXhABchXhADFMNn�nGADl�F�ABUEGUdcbCZJ8�}HEKEà§4F4OPMPnZMNc}�k]BONaEGCfABi�chHE
nGAxEZ¹�nZMPEGUdchCw]BX)E V� QgQ � s { �

Ö � '7Ñ�
��ÚVW Ò Vc + W 
V� Q:+ � � s { �
Ö � '7Ñ�
�� VW Ò½È�nZADC_Ñ:È�
4Ò Vc W 
V� Q:x � Ø � s { �

Ö � '7Ñ�
�� VW Ò½È_ChMNU*Ñ3È�
4Ò Vc W 
V� +�+ � { üÖ ü 'mÑ:
�� VW ÒGÑ:ÈknZADC�Ñ:È�
4ÒhÒ + W 
V� x�x � { üÖ ü 'mÑ:
�� VW ÒGÑ:ÈkC)MPU�Ñ:È�
Ò)Ò + W 

Ñ¸t�u_Ò

Û¯EKXhEZl7]kXh|�cbH]kcor�C)chXhMPn´cbO���ChF�Eo]B|,MNU�r6cbHEvWADlm]BMPUSABi�MNU,chEG�DXh]kcbMNADU�MPUScbHEv��]BXhAkcbXhABFMPn�WMNChChMNF�]kchMPADU
cbEZXhl�C�ChHADa4OPW©��E�cb]B|BEZU¬A��DEZXmØR/ � 
 � /8JmßVA�Y�EZ�BEGXGräChMNUnGE�cbHE�nZADlmF�ADUEZUdcvAki�l�EGX)MPWMNADU�]BO
��ADaUW�]kX)�SO�]o�DEZXV�BEGOPAxnGM�cg��WaE�cbAmchHEK�]BXhAxnGONMPUMNn�£�A�Y·MNUSchHEvchXhADF�ADC)FHEGX)E�WEZno]o�xC�Xb]BF4MPWO���]oY=]o�
i�XhABl~cbHEvADXhMN�DMPU.r�Y�EKE´§xchEGUWjchHEGC)EKMNU,chEG�DXh]BOPC}chAmMNU4±�UM�cg��i�ADX8ChMNlmFONMPnZMNcg�7]BUW°]�cVchHEvEà§�F�EZUChEvABi"]
Chlm]BONO.EGX)XhADX8MNU�chHE�WMPC)ChMNF�]kcbMNADU7chEGXhl�CGr6]kCfW4ADUE�EGONChEZY8H4EGXhE�MPU3\jLVJ

Í�aX)chHEGXfChMNlmF4OPMN±no]kchMPADU�ABi�cbHEvl7]kchXhM¨§ V+¦no]BU3��EK]Bn HMNEZ�DEZW³�d�3Eà§�FOPADM�cbMNU��cbHEvC)�xlml�EZchX)��ABi
cbH4EKªGABU�]BO�nGADl�F�ABUEGUdcVABi�cbH4EK��]BX)A�nZOPMNUMPn�EZMP�DEZU4i�aUn´cbMPABUqJ8egU°F�]BX�cbMPnZaO�]kXfM�cfMPCfC)cbXh]BMP�BH,c)i�ADX)Y�]BX)WjcbA
ChH4A_Y�cbH�]kc Ý � u þ Vc7C���l�l�EZcbX)MPn þ V� Q:x � �Ý � s þ Vc�]BUdchMPC)�xl�lmE´cbX)MPn þ V� Q:+ � ��Ú Ñ¸tDsDÒ

ã�ËNíqË -;�rT°��½��é(�®T° T�,�����½�3�:�A�
�}HEm]Bl�FOPM�cbaWE�EZ�,a�]kcbMNADUC�i�ADX�cbH4EmWMNChC)MPF�]kchMN�BE�EZ�,a�]kcbABXhM�]kO���]BXhAxnGONMPUMNnK��]kXhABchXhADFMNn�Y=]o�DEZC

Ñ é u_Òwno]BU¯��E�X)EGno]kC)cvMPU¶]SU4ADXhlm]BO�i�ADX)l3J�Í�ADONOPA�Y8MPU��\jLwr�Y�E�WE´±�UE�cbHE�XhEZChno]kOPEGW¬]Bl�FOPM�cbaWEZCV� � � � É� r VÆ Ç � -�ü � � üjÆ Ç r VÆ É � -_ü � � ü	Æ É räcbH4E7XhEZChnG]BOPEZW¯cbMNlmE Vê � ê®4Tê ÿ ]BU4W¬ªGABU�]BO
nGAxADX)WMPU�]�cbE V� � �"4T� ÿ J��VF�ADU3X)EGl�A���MNU��cbHE�H�]�cbC}cbHE�WMNChChMNF�]kchMN�DE�X)EGC)no]BONEGWSEG�,a�]kchADXhMP]BOq��]BX)A�nZOPMNUMPn



� sB� �

��]BX)ABcbX)ADFMNn�EG�,a�]kchMPADU4CKÑ×Þ��V¥"L=L=Ò8]kXhE� ò Ø\F � ����� ��Ñ � Æ Ç Ò � � Ø )QSÑ � QgQ � � � Q:+ Æ Ç � � Q:x Æ É Ò�Ø )WYX � X �Æ�Çò Ø\Æ�Ç����� � �.� � � Ø )QSÑ � Q:+ � � � +�+ Æ�ÇxÒÆ�Éò Ø¢Æ�É����� � Ø )QSÑ � Q:x � � � x�x Æ�É.Ò
Ñ¸tBÕdÒ

�}HE��k]BOPaEZC}ABi�cbHE�XhEZChnG]BOPMNU��nGAxEZ¹�nGMNEGUdcbCf]BX)E�F4XhEGC)EGUdcbEZW°MPU�chHE�]BFF�EGUWM¨§�chA�\jL·Ñ¸sk�D�DÕDÒ
Ñ � � É � � � üh��� ÿ ��ê ÿ �.-�ü*Ò � Ñ�uDÚÏÙDÕ�� s�ÚêÕBÕ�� �4ÚÏÙD���ouBÚêÓDÙ³�ou_Ò i�ADXDÝ � u

Ñ�uDÚêÜDs³� s�ÚêÙDt³� �4ÚêtDt³� é ÚìsDs,�oØvu�Ò i�ADXDÝ � s�Ú Ñ¸t é Ò�VC)MPU�mcbHE���ADaU4W�]BX)�SOP]��BEGX�W4MPChC)MPF�]�cbMPABU3Xh]kcbE VW � ��ÚêÙdÜ�cbHE��B]kOPaEZCwi�ADX8cbHE�X)EGC)no]BONEGW³WMNChChMNF�]kchMPADU
nGAxEZ¹�nZMPEGUdchCV��EGnZADlmE � X l V� X ê ÿ� É � ø �4ÚÏÓDÔ

s�Ú�uDu � QgQ l V� QgQ ê ÿ� É � ø ��ÚìsBÓ
uBÚê�dt� Q:+ l -�ü V� Q:+ ê ÿ� � É � ü � ø �4ÚêsBÓ

� � Q:x l -�ü V� Q:x ê ÿ� � É � ü � ø �
uDÚ�uDu� +�+ l V� +�+ ê ÿ� ü � ø �4Ú é ��4ÚêÜBÓ � x�x l V� x�x ê ÿ� ü � ø ��ÚìtB�

uBÚê�4u

Ñ¸tDtDÒ

Y8HEZXhE�cbHE�±�X)C)c8�k]BOPaEZC}nGADX)XhEZChF�ADUW3chA�Ý � u�]BUW�cbH4E�C)EGnZADUW��B]kOPaEZC8chA�Ý � s�J
�}HE�EGU4EGXh�k�³E´§�n H�]BU4�DE�FXhADF�EGX�cbMNEGC�ABi5EG�,a�]�cbMPABUC�Ñ¸tBÕDÒVH�]o�DE���EGEGU¶C)chaWMNEGW©�d�¶\jLçi�ADXwchHE

no]kChE�Y8HEGUN)Q � )W�X � �4J5Û¯E�XhEZl7]BX)|7cbH]kc}cbHE�EGU4EGXh�k��MPC8ChMNlmF4ON��cbHE�MPUdcbEZ�DXb]kOqABi�cbHEv]Bl�FOPM�cbaWEZC
]BWW4EGWSMPU��,a�]BWXh]kcbaX)E y � u

sð{0/ � + ��Ñ:Æ Ç Ò + ��Ñ:Æ É Ò +�1 W � Ñ¸tBÙdÒ
Y8HMNOPE�Eo]kn H3ABi�cbH4E�Y�]o�DEvnGADl�F�ABUEGUdcbC8ABiäEGU4EGXh�k�S]BXhEy É � u

s|{ Ñ �.2 Ò +31 W �	� Ñ¸tDÜDÒ

Y8HEZXhE�cbHE�Y�]��BEvnZADl�F�ADU4EGUdcbCf]BX)E�W4EZ±�UEZWjMNlmFONMPnZMNcbO����d�� � )� � �.2 � { � W ��� �.2 Ñ¸tBÔdÒ

]BUW3ChMNlmMNO�]BX)ON��i�ADXvÆ Ç ]kUWmÆ É J��}H4EvE´å.EZnZcbCVABi�chHE�WMPC)ChMPF]kcbMNADU�cbEGX)lmC}Y8MNOPOq��EvEZOPanZMPW�]�cbEGWSMPU�chHE
nGABlmMNU��ChEZnZcbMNADUC}Y8HEZUjOPMNUEo]kX}]BUWSUADU��¢OPMNUEo]BX�ChADONa4cbMNADUC}]BX)E�C)cba4WMPEZWqJ5yVABchE�chH�]kcGri�XhADlõEG�,a�]kchMPADU
Ñ¸tBsDÒVY8HEGU�Ý � uDr�]BUdcbMPC��xlml�EZchXhMPn��]BXhABchXhADF4MPn�Y�]��BEGCvWEGnZADaFONE�i�X)ADl#cbH4E�AkcbHEZXvl�A�W4EGC�]BUW
ChMNlmF4ON�3WMPC)F�EZXhChE�]BU4W¶W4EGno]o�BJ ` ADUd�DEGX)ChEZON�©Y8HEGU8Ý � s�chHE�WMPC)ChMNF�]kcbMNADU°WAxEGC�UAkc�nGADaF4OPE�cbH4E
C)�xl�lmE´cbX)MPnw�]BXhABchXhADF4MPnVY�]o�DEZCfchA�cbHE�Ñ×]BUdcbMPC��xlml�EZchXhMPnoÒ"�]BXhAxnGONMPUMNnfY�]o�DEGCZJ��}H4EGMPX�nGADaF4OPMPU4��A�nZnGaX)C
cbH4XhADa�BH�cbHE�ABXhMP�BMPU�]BO¡rDEGU4EGXh�k��nGABUChEZX)�k]kcbM��DE�chEGXhl�C�ABU7cbHEwXhMP�BH,c�H�]BUW�C)MPWEkJ"Þ�MPC)ChMPF]kcbM��DEfnGADaF4OPMPU4�
��EZcgY�EGEGU°chHE�]BUdcbMNC)�xlml�EZchXhMNn���]BXhAxnGONMPUMNnwY�]��BEGC�]kUW3chHEK]kU,chMPC���l�l�EZcbX)MPn���]kXhABchXhADFMNn�Y=]o�BEGC�WAxEGCZr
HA�Y�EZ�DEZXGr�A�nZnGaX}Y8HEZUÌÝ � s�J



� s�u �4�Ë ���)���*	�
�5¦$��*��
���50���$��&��: 1 ���

Í�ADX�chHE�FaXhF�ADC)EGC8ABi�WMPC)nGaC)ChMNADUqrY�E�±�§�cbH4E��k]BONaEGC�ABiächHE���ADaUW�]kX)��chHMPn |,UEZChC8Xb]kchMPA?)Q � s
]BUW.rqY8HEGU©nGABUChMNWEGX)MPU��chHEGX)l7]BOäWMPC)ChMNF�]kcbMNADU°M�cbC�Xh]kcbE�C)H�]BONO���E )WYX � �4ÚÏÙdÜ�]BC�WMNChnGa4ChChEZW¬]k��A��DE
EG�,a�]�cbMPABU¬Ñ×ÕD�dÒàJ

4*Ë¡Ê�Ë 6;�:������±A��²C���"�I�®é.7��r�	�n�b°��Y�n�980�³�S�
�ä]B|,MPU��cbHE�ªZADU�]BO"l�Eo]BU¶ABi5cbHE�EG�,a�]kchMPADU4C7Ñ¡tBÕdÒwY�E�±�U4W¯cbH4E�±XhC)cvUA��DEZO5i�EG]kcba4XhE�ABi�chHMPC

l�A�WEZO¸rBchH�]kc"ªZADU�]BO�l�Eo]BU�£�A�Y8C"EZ�BADON�BEVONMPUEG]BXhO���cbHX)ADa�DHm]�UEo]BX)ON�KWEG�DEZUEGXh]kcbEfWMNChChMNF�]kchMPADU�lm]kchXhM�§�J
Í�ADX$Ý � u�Y8M�cbH�UA�cbH4EGXhlm]BOqW4MPChC)MPF�]�cbMPABU�cbHE�l�Eo]BU�£�A�Y'EZ�xa]kcbMNADUC8]BX)E�� )� ò)Æ Çò)Æ Éò �� � Ø

�� ��ÚêÙ �4ÚÏÙ �
��ÚêÙ �4ÚÏÔ �
� � u

�� M �� )�)Æ Ç)Æ É ��
Ú Ñ¸tBÓdÒ

�}HMNCflm]kchXhM�§7H�]BC8EZMP�DEZU,�k]BONaEGC: Q � ØV�4ÚÏ�DÓ�� : + � Ø�uDÚÏÕ4u�� : x � ØvuDÚÏ� Ñ¡ÙD�dÒ
]BUW©X)EGnGAB�DUMPªZMPU�mcbH�]kc�chHE�XhEZChnG]BOPEZW©chMPl�EKaU4MNc�nZADXhX)EGChF�ADUW4C�chASsDs7W�]o�xC�Y�E�±�U4W¶W4EGno]o�°chMPl�EGCZr7 ,� ~ : Ö�Q, ~ ABi 7 Q � s éBé W]��xC�� 7 + � u_Ü�W�]o��CE� 7 x � sDs�W�]o��CGÚ Ñ¡Ù4u_Ò
�}HE�chHMPX)W³EGMP�BEGUd�k]BOPaEKnGOPEG]BXhO��SnGADX)XhEGC)F�ABUWC�cbA�]�Fa4XhE�]BUdcbMNC)�xl�lmE´cbXhMNnK��]kXhABchXhADFMNnKl�A�W4EBJ��}HE
±�X)C)c�cgY�A3EGMN�DEGUd�k]BOPa4EGC�nGADX)XhEZChF�ADUW¯chA�lmM¨§4EZW¯C��xlml�EZchXhMPn��]BXhABchXhADF4MPn�]BU4W�Ý � uDr*C���l�l�EZcbX)MPn
��]BX)A�nZOPMNUMPnvlmEG]BU³£�A�Y8CGJ��}HE��DEGX��©OPADU4��chMPl�EGC)no]BONE�]BChC)A�nZM�]kchEGW³Y8MNchH87 Q MPC�]�XhE´£�EGn´cbMPABU¯ABi5cbH4E
UEG]BXhO���WEG�DEZUEGXh]kcbEvU�]kchaXhE�ABi�chHE�l7]kchXhM¨§.J��}HEGX)EZi�ADX)EKl�Eo]BU�£�A�Y8CVY8MNOPOqX)EGOP]kcbM��DEGO����,aMPn |,O���WEGnG]��
cbA�cbHEvEGMN�DEGU4i�a4UnZchMPADU3]BChC)A�nZM�]kchEGWSY8MNcbHScbHEvChlm]BOPONEGC�c8EGMP�BEGUd�k]BOPaEkr : Q r6Y8HMPn HSY�EKno]BONOqcbHEvChOPA�Y'ABX
ChOP]o�DEGW©C�c ]kchEBJ�pxMPUnZE�cbHE�chMPl�EGChnG]BOPEK]BChC)A�nZM�]kchEGW°Y8M�cbH°cbH4E�Chlm]BOPONEGC)cwEGMN�DEGUd�DEZnZchADX�MPCwY�EGONO���EZ�DABUW
cbH4E�chMPl�Em]�cvY8HMNn H¬ABchHEGXvFHd�xChMPnG]BO5EZå�EGnZchC�]BX)EmEà§�F�EZnZcbEZW¦cbA3MPUdcbEZX)�DEZUEBräcbHE���ABaUW�]BX��¶O�]o�DEZX
WMNChChMNF�]kchMPADU¶l7]�cbXhM¨§©��EGH�]o�DEZC�]BCvchHADa�BH¦MNc�Y�EZXhE�W4EG�DEZUEGXh]kcbE�MNU¯chHE�]BC���l�F4chABcbMNnmEZ�xa]kcbMNADUCGJ
�}HE�lmM¨§�EGW¶��]BXhAxnGONMPUMNn�k�]BXhABchXhADF4MPnKEZMP�DEZU4i�aUn´cbMNADU©nGADX)XhEGC)F�ABUWMPU4�SchA;7 + MNC�chHE�lmADC�c�Xb]BF4MPWO��
WMNChChMNF�]kchEGW�lmEG]BU�C)cb]kcbE�]BUW�Y�E�Y8MNOPO.X)EZi�EZX8chA�MNcf]BC=chHE�i×]BC)cfEGMN�DEGU�i�aUnZchMPADU�ADX8]kW�^)aC)chlmEZUdcf£A_Y�J

�}HE�l�EGX)MPWMNADU�]BO�C�cbXha4nZcba4XhE�ABi}cbH4E�lmEG]BU¤ªGABU�]BO�£A_YònG]BU¤��E7XhEGnZADUC�cbXha4nZcbEZWèa4ChMPU4�jcbHE
EGMN�DEGUd�BEGnZchADXhC8i�ADX=chHE�ChOPA�Yç]BUW�i×]BC)c8l�A�W4EGC)Æ�Ç > Øw�4ÚÏÔdt§)� � )Æ�Ç > uDÚ�u�Ô�)� � Ñ¡ÙdsDÒ
XhEZChF�EGn´cbMN�BEGO��DJ��}HE�E´§�FXhEZChC)MPADU¶i�ADX�cbHE�chABc ]BO�lmEG]BU©ªGADU�]kO�£�A�Y ]BC�]�i�aUn´cbMPABU¯ABi5cbH4E�X)EGC)no]BONEGW
]Bl�FOPM�cbaW4EGC=MNC c � )Æ Ç Ñ�ê�Ò� � ü È�nGADC_Ñ:ÈÖ
4Ò ÿ )� Ñ�ê6Ò� � É � Ö � Ã 6(+�� Õ s Ø�
 + ¡ Ñ¡ÙDÕdÒ



� sDs �

Y8HEZXhE�È � � Õ�]BUW�cbHE�F�ADChM�cbMN�BE�]BUW3UEG�d]�cbMN�BE�ChMP�BUC8nGADX)XhEGC)F�ABUW3chA�chHE���ABc)cbADl ]BUW�cbHE�cbABF3ABi
cbH4EKi�XhEZE�cbXhABF�ADC)FHEZXhEBr�X)EGC)F�EZnZcbM��DEZON�DJ��}HE�l�EGX)MPWMNADU�]BO*C�cbXha4nZcba4XhE�ABi5ªGABU�]BOä£A_YT]kcVcbHE�chADF©]BUW
��ABchchADl ABiäcbHE�cbX)ADF�ABChFHEZXhEK]BUW�cbHE�lmEZXhMNWMPADU]BO�]BUW3ªGADU]BO�nGADl�F�ADUEGUdcVABi�chHE���ADa4UW�]BX���O�]o�DEZX
£�A�Y&]BX)E�FOPABc)cbEZWSMNUS±�DaXhEZCVs�]BU4WjÕ4J��VC)MPU�m]���]BX)ABcbX)ADFMPn�C)HEo]kXfY8HMNn H°]kc)c ]BMNUC8]��DEGONA�nZMNcg�7ABi�Õ4JêÜ
l�C´Ö�Q8]�cfchHE�EG�,a�]kchADXGr6±��DaX)E�s�WMNChFOP]��xC8cbHE�ChOP]o�DEGW3£�A�Y&]BUWS±��DaX)EKÕ�WMPC)FO�]o�xC8cbHEv]BW�^)aC�cbl�EGUdc
£�A�Y�J

Í�MN�DaXhE�s°Ñ×��ÒVChHA�Y8C�chHE�ªGABU�]BOä£A_Y·]kcwcbHE��]BChE�Aki�cbHEKchXhADF�ADC)FHEGX)E�i�ADXVchHE�C)O�]o�DEZW©£A_Y�J
` OPEG]BXhO���MPU�cbHEvChOP]��BEGW³C�c ]kchE�chHEGX)E�MPCfADUO��S]�Y�Eo]B|SªGADU]BO�£�A�YõÑ¡]B��ADa4cvØvu*l�C´Ö�Q)Òf]kcfcbHEv��]BChEvABi
cbH4EVi�XhEZEwcbX)ADF�ADChFH4EGXhEVUEo]kX�cbH4E�EG�,a�]kchADXGJ��}H4E�lmEZXhMNWMPADU]BO4�DEZOPAxnGM�cg�mMNUmchHE���ADaUW�]kX)��O�]o�DEZXGrx±��DaX)E
sjÑ�n�Òàr�UE´�DEZX�XhMNChEGCw]B��A_�BE7u�l�C Ö�Q´JfegUjnGADUdcbXh]BC)cGr�chHEKªZADU�]BO*£�A�Y'i�ADX8cbHEK]BW�^)aC�cbl�EGUdcw£A_Y[]�cVchHE
��]BC)E�ABi�chHEvchXhADF�ADChF4HEGX)E�UEo]kXVcbH4E�EG�,a�]kchADXwMNC�]B��ADa4c�Ó7l�CàÖ�QfMNU3±��Da4XhE�Õ³Ñ��6Ò´JV�}HE�l�EGX)MPWMNADU�]BO
��ADaUW�]kX)��OP]��BEGX}£�A�Y'MNC8]BOPC)A�lKan HjOP]BXh�DEZX���]B��ADa4c é lmC Ö�Q=MNUS±�DaXhE�ÕSÑ×noÒ��=]kUW3AkiächHE�ADFF�ADChM�cbE
ChMN�DU°ABi"M�cbCVnGADaUdchEGXhF]BX)c�MNU3±��BaXhE�sxJ�egU°��ABcbH°Aki�cbHEZChE�no]kChEGCZr.cbH4E�ªGADU]BOä£�A�Y[MPUScbHEK��ADa4UW�]BX��
O�]o�BEGX�Ñ�±�DaXhEZC�s�]BUW¶Õ©Ñ×W�ÒhÒVUEG]BX�cbH4E�EG�,a�]kchADX�MPCwO�]BX)�DE�MNi�chHE�nGABXhXhEZChF�ADUWMNU��l�EGXhMNWMPABU�]BO�£�A�Y
MPCfO�]kXh�DEkJfp�MPl�MPOP]BXhO���chHEKªZADU�]BO�£�A�Y[]kcfcbH4EvcbABFjABi�chHEvchXhADF�ADC)FHEGX)EKUEG]BXVchHE�EG�,a�]kchADX�ÑÆ±��DaX)EGC�s
]BUWjÕjÑ×]dÒ8Ò=MPC8O�]BX)�DE�MNiäMNchCfnZADaUdcbEZXhF�]kX)c�]�cfchHE���]BChE�ABiäcbHE�cbX)ADF�ABChFHEZXhE�MPC8Chlm]BONO¸J"�}HEGC)E�XhEZChaO�cbC
nGONEo]BX)ON��X)EZ£�EZnZcVcbHE�FHd�xChMPnG]BO�FXhMNUnGMNFOPE�chH�]kcV��ADa4UW�]BX���O�]o�DEZXVWMNChC)MPF�]kchMPADU�chEGUWCfcbA�lmMNUMPl�MPªZEwcbH4E
l�EGXhMNWMPABU�]BO�Ñ×]BUW�cbHEZXhEZ�,��ªZADU�]BO�Ò��DEZOPAxnGMNcg��MPU�cbHE���ADaUW�]kX)��OP]��BEGX8UEG]BX}cbHE�EG�,a�]kchADXGJ5�}HEZXhEZi�ABXhEBr
��ADaUW�]kX)�3O�]o�DEZXwWMNChChMNF�]kchMPADUScbEGU4WCwcbA7WXhM��DE�ªZADU�]BO�lmEG]BUj£�A�Y8C�chA�]7l�MPUMNl�al~�BEGOPAxnGM�cg�3]kcwchHE
��]BC)E�ABiächHE�cbX)ADF�ABChFHEZXhEkJ

Í�ADX$Ý � s�chHE�ªGADU]BOql�Eo]BU�£�A�Y8C8EZ�DABON�DEv]BnZnGADX)WMPU��chA�� )� ò)Æ Çò)Æ Éò �� � Ø
�� s�Ú�u � s�ÚêsDs

� uBÚìtBÔ �
s�ÚìsBs � s�ÚÏ�ds

�� M �� )�)Æ Ç)Æ É ��
Ú Ñ¡Ù é Ò

Y8HEZXhEBr�MPU�cbH4MPC8no]BC)EBr�ADUE�aUM�cfABi�chHEvONADU��cbMNlmEZChnG]BOPE�nGABXhXhEZChF�ADUWC8cbA é Ù�W�]o�xCGJ}�}HE�EGMN�DEGUd�k]BOPa4EGC
ABi�cbHE�WMNChC)MPF�]kchMPADU�lm]kchXhM�§�]BX)E: Q � �4ÚNuoÙ�� : + � Ø é ÚìskÔ�� : x � Ø�uDÚêtBÔ Ñ¡ÙdtDÒ

ChA�cbH�]�cfchHE�±�XhC�cwEZMP�DEZU,�k]BONaE�UA�Y'nGABXhXhEZChF�ADUWCfcbAm]��BXhA�Y8MPU��l�A�WEkJ��}H4E�chMPl�EGChnG]BOPEZCf]BChC)A�nZM�]kchEGW
Y8MNchH�cbHEZChE�EGMP�BEGUd�k]BOPaEZCf]BXhE7 Q � sBÔBÔ�W]��xC�� 7 + � uDu8W�]o��CE� 7 x � sBÓ�W�]o��CGÚ Ñ¡ÙDÙdÒ

egUèchHMPC�nG]BChEScbHE�cbHMNXhWµEGMN�DEGUd�k]BOPa4ESX)EGFX)EGC)EGUdcbC�]¶WEGnG]o��MNU�¬C��xlml�EZchXhMPn���]kXhABchXhADFMNn�lmEG]BU
Y8MPU4WqJv�}H4E�±�XhC�c�EGMP�BEGUd�k]BOPaEv��MNEGONWC�]�Chlm]BOPO��DX)A_Y}chH©ABi5lmM¨§4EZW³]BUdcbMNC)�xl�lmE´cbXhMNnK��]kXhABchXhADFMNn�]BUW
]BUdcbMNC)�xl�lmE´cbXhMNnBr®Ý � s���]BX)A�nZOPMPU4MPn�l�Eo]BUj£A_Y�Jf�}HE�i×]BnZcVcbH�]kcVADUEvlmAxWE��DXhA�Y8CVWA�EZCwUAkcwF�ADChE
ChMN�DUM�±�no]BUdc�FX)AD�ONEGl�Cwi�ADX�cbH4E�chHEGABX)�©]BC�]B�D]BMPUqr.MNc�H�]kFF�EZUC�ADU³cbMPl�EGC)no]BONEGC�lKan H¯OP]BXh�BEGX�cbH]BU
cbH4ADChE�Aki}FHd�xChMPnG]BO�MNUdcbEGX)EGC�coJjegU¯cbHMNCKno]kChEBr�Y�E7Y�ADaONW¦E´§�F�EGnZc�Chlm]BOPONEGX�ChnG]BOPEm��]BXhAkcbXhABFMPnm]BUW
��]BX)A�nZOPMNUMPn�l�A�WEZCVchA���EKChFaU³a4F³FXhMNADXfchA7cbH4E�7 Q chMPl�EGC)no]BONEvC)MPUnZEBrq]kC�C)cb]kcbEZW³��E´i�ADXhEvEG�,a�]kchMPADU



� sBÕ �

Ñ é ÙdÒ}]�i�aONO�WEGC)nGX)MPF4chMPADUSABi�chHE���ADa4UW�]BX���O�]o�DEZXVWMNChC)MPF�]kchMPADU�Y�ADaONW3X)EG�,aMPX)EK]�nGADl�FONEZcbE���]kChMPC}i�ADX
cbH4E�]BUdcbMNC)�xl�lmE´cbXhMNnv�]BXhAxnGONMPUMNn�]BUW°��]kXhABchXhADFMNnvl�AxWEGCZJVegUnZOPaW4MPU�mADUON�S]�i�EZY&l�ADXhE���]BX)A�nZOPMPU4MPn
]BUWj��]BXhAkcbXhABFMPn�lmAxWEZC�]Bn´cba�]BONON��WEZC)chXhA��xC�cbHEvF�ADC)MNchMN�DEvEGMN�DEGUd�k]BOPa4EBr��a4c�C)MPUnZEvcbH4EGChEKlmAxWEGCVWA
UABcVXhEZChADU]kcbE�Y8MNcbHScbHEK]BUdcbMNC)�xlml�EZchXhMNnBr�Ø�u���lmC Ö�Q ��]BX)A�nZOPMNUMPn�Y�]o�DE�]BU4WjADUO���MPUdcbEZXb]Bn´cwONMPUEG]BXhO��DJ
Í�MNU�]BOPO��Dr.chHE�ChEGnZADUW¦l�M�§�EZW¯l�A�W4E�W4EGno]o�xCKABU¯cbMNlmEZChnG]BOPEZC�Aki�uDu�W�]o�xCK]BU4W¬ChASY�E�no]kU¬E´§�F�EGn´c
]3�]BO�]BU4nGEGW¬lmEG]BU¯£�A�YòC)cb]kcbEmnGADX)XhEZChF�ADUWMNU�jcbAScbHE�±�XhC�c�EZMP�DEZU,�BEGn´cbADXKchA°FX)EZ�k]BMPO"A��DEZXKONADU�
cbMNlmEZChnG]BOPEZCGJ

Iw�D]BMPU¶cbHEmlmEZXhMPW4MPADU�]kO�C)chXhan´cbaX)E�ABi=cbH4E7l�Eo]BU¯ªGADU�]kO5£�A�YòMPC�XhEZnGADU4C)cbX)anZchEGW�aC)MPU�ScbHE
EGMN�DEGUd�BEGnZchADXhC8i�ADX=chHE�ChOPA�Yç]BUW�i×]BC)c8l�A�W4EGC)Æ�É > ØvuDÚÏ�ds§)� � )Æ�É > �4ÚÏÓDÔ�)� � Ñ¡ÙdÜDÒ
XhEZChF�EGn´cbMN�BEGO��DJ�Û�HEGUkÝ � s�cbH4EKcbABcb]BO�lmEG]BU³ªGADU]BO�£A_Y·MPCw]BUdcbMNC)�xlml�EZchXhMNnK]B��ADa4cVcbHE�EZ�,a�]kcbABX
]BUWSMPC}�BMN�DEZU��,� c � )Æ É Ñ�ê6Ò� � ü È�ChMNU*Ñ3ÈT
Ò ÿ sY� s )� Ñ�ê6Ò� � É � Ö � Ã 6(+ � 
vØ 
³x

Õ ¡ Ñ¡ÙDÔdÒ

Y8HEZXhE�È � � t3]BU4W¦cbHEmF�ADC)MNchMN�DE7]BUW¦U4EG�d]kchMN�BE7ChMN�DUC�nZADXhX)EGC)F�ADU4W¦cbA3chHE���ABchchADl ]BUW¬chHE
cbABF³ABi"cbHEKchXhADF�ADC)FHEGX)EBr�X)EGChF�EGn´cbM��DEGO��DJv�}HE�ChOP]��BEGW©ªGABU�]BOä£A_Y·MPCwFOPABc)cbEZW³MPUj±��BaXhE é ]BU4W°cbHE
]BW�^)a4C)cbl�EGUdc�£A_Y·MPU3±��DaX)E�t�J�Í�ADXVchHE�C)O�]o�DEZW©£A_Y�r.MNc�MNC�]B�D]BMPU°nZOPEG]BXVchH�]kc�ªZADU�]BO�£�A�Y·MNCwC)l7]BONO
]kcfcbHEv��AkchcbABlãABi�cbH4EvcbX)ADF�ADChFH4EGXhEkr.EZChF�EGnGMP]BOPO���UEG]BXVchHEKEZ�xa]kcbADXZJ8�}HEKl�EGX)MPWMNADU�]BOq£�A�Y&MNUSchHE
��ADaUW�]kX)�°OP]o�DEGXwMPC�]B�4ChADONa4cbEZON�3UEG�DONMP�DMN�OPE�MNU°cbHMNC�no]BC)EBJ ` ADUd�DEGX)ChEZON�Dr�chHE�]BW�^)aC�cbl�EGUdc�£�A�Y·H�]BC
E´§�nZEGEGW4MPU�DO��°C�cbXhABU��ªGADU�]kO�£�A�Y ]�c�cbHE��]BChE�ABi5cbH4E�cbXhABF�ADC)FHEZXhE�]BUW©nZADXhX)EGChF�ADUW4MPU�DO��jC�cbX)ADU�
£�A�Y8CfMPU�cbHE���ADaUW]BX)�7O�]o�DEZXGJ

Û¯E�nGADU4nGOPa4WEvchH�]kcwchHEKE´å.EZnZc�Aki�cbHEvUEo]BXwWEG�DEZUEGXh]BnZ�3ABi�chHEK��ADaUW]BX)�3O�]o�DEZXwWMNChC)MPF�]kchMPADU
lm]kcbX)M�§SMPC8cbA7�xa4MPn |,ON�SWX)MN�DEKlmEG]BUjªZADU�]BO�£�A�Y8CwcbA�]�ChONA_Y[EZMP�DEZU4i�aUn´cbMPABUqr�chHEKC)O�]o�DEZW³lmEG]BUj£�A�Y
C)cb]kcbEkJ8�}HE�ChOP]o�DEGWjC)c ]�cbEKH]BCwl�MPUMNl7]kO�£�A�Y&MPU�cbH4EK��ADaUW�]kX)�SO�]o�DEZX�]BU4W3cbH4EGXhE´i�ADXhEK]��BEGX)�SY�Eo]B|
Y8MPU4W3]�c=cbHE���]kChE�ABi�cbHE�chXhADF�ADC)FHEGX)EBJ�p�MNUnGE�chHE���]BX)ABcbX)ADFMPn�]BUW���]BX)A�nZOPMPU4MPnwnZADl�F�ADU4EGUdcbC}ABi�cbH4E
�DEZOPAxnGM�cg�7EZChChEZUdcbM�]kOPON��nG]BUnGEZO�]kc�cbHE��]BChE�ABi�chHEwchXhADF�ADChF4HEGX)EBr4chHEZ��]BXhE�]kWWMNchMN�BE�]kc�cbHE�chADF�ABi*cbH4E
cbX)ADF�ADChFH4EGXhEkJ��}HEGX)EZi�ADX)EwcbH4EVC)O�]o�DEZW�C)c ]�cbEfH�]BC��BEGX��7C�cbXhABU�vY8MNUWC=]�c�chHEfchADF�ABi�cbHEfcbX)ADF�ABChFHEZXhEkJ

4*ËNíqË � C�Y�<;j�:�A�8²CèA�Ì¬A�Y�®�,�A�YC�n�Z¯>=h²¨èA�à��?2�,�Z²H�®év²¨èA�YT°��n��¬0�:������±0�³²C�:�r�I�"�?°<�,�½�98Ú�,���
egUnZXhEo]kChMPU4�KcbHE8cbH4EGXhlm]BO6WMNChChMNF�]kchMPADU�H�]BC5cbHEfEZå�EGn´c=ABiq�XhEG]B|,MPU��cbHEfUEo]kX�WEZ�DEGUEZXb]Bn´��WaEVchA

FaX)E���ADaUW�]kX)�mO�]o�DEZX=WMPC)ChMNF�]kcbMNADUqJÚ�VChMNU��Ý � uwY�E�no]BONnGaOP]kcbE8cbHEwEGMP�BEGUd�k]BOPaEZC}]BUW7EGMP�BEGUd�DEZnZcbABXhC
ABi�cbHE�WMPC)ChMNF�]kcbMNADU©l7]�cbXhM¨§©]BCv]Si�a4UnZchMPADU¶ABi�VW�X J7Í�MP�BaXhE�Ù¯Ñ¡]dÒ�ChHA�Y8C�cbHE�WMPC)ChMNF�]kcbMNADU³cbMNlmEZC
i�ADX�MPU4nGXhEG]BChMNU� VWYX ]Bl�ADU�S]3Xh]BU�DE�ABi}X)Eo]BC)ADU�]B�4OPE��k]BOPaEZCGJ��}H4EmcbMNlmEZChnG]BOPE�ABi�cbHE�ChONA_YTlmAxWE
Xb]kFMPWO���WEZnGX)Eo]BC)EGCVi�X)ADl~chHEvs éDé W�]o��cbMNlmE�]kChChAxnGMP]kcbEZWSY8M�cbHSFaX)EGON����ADa4UW�]BX���O�]o�DEZX8WMPC)ChMPF]kcbMNADUqJ
yVABUEZchHEGONEGChCZr�i�ABXV]kOPO�XhEG]BChABU�]B�ONE��k]BONaEGCZrHVWYX � �4ÚÏÙdÜ�chHE�ChOPA�YúcbMPl�EGC)no]BONE�XhEGlm]BMNUC8]B��A_�BE�tB��W�]o�xCGr
Y�EGOPO�ChEZF�]BXh]kcbEZWji�XhADlãchHEvi×]BC�cVchMPl�EGC)no]BONEBJ}�}HE�OP]kchchEGXZr�MNU3chaXhUqr�MPCfADUO���lmAxWEZXb]kchEGON��]kå.EZnZchEGW³�d�
cbH4EGXhlm]BOqW]BlmF4MPU�r�XhEZl7]BMNUMPU4��]BONY�]o�xCVADU�chHE�ADXhWEZX8ABi�u�t�W]��xCZJ



� s éK�

egU�±��DaX)E3ÙµÑ��6Ò�MPC�FONABchchEGW¤cbHE�Xh]kcbMNA³ABiVchHE�ªGADU]BO=�DEZOPAxnGMNchMPEZC�]kc�cbHE���ABchchADl AkiVchHE
cbX)ADF�ADChFH4EGXhE�]�c�cbHEKEG�,a�]kchADX�i�ADXwchHE�EGMN�DEGU�i�aUnZchMPADU4C�ABi"cbHEKWMPC)ChMPF]kcbMNADU°lm]kcbX)M�§j]BC�]7i�aU4nZcbMNADU
ABi=VW�X J ` ONEo]BX)ON�Dr�EZ�BEGU³Y8HEGU�VW�X � �mcbH4EKY8MPUW³C)F�EZEGW©ABi�chHE�ChONA�Y·l�AxWE�ÑÆcbHE�U4EG�d]kchMN�BE��Xb]kUn H6Ò
WAxEGCVUABcw�k]BU4MPChH3cbHEZXhEB�q]BCVY�E�H�]o�DEKWMPC)nGaC)ChEGW.rqcbHEvªGADU�]kO��BEGOPAxnGM�cg�SABi�cbH4E�ChONA_Y&l�AxWEv��EGnZADl�EGC
OPA�Y[A��DEZX�]��XhAd]kW°lmEZXhMNWMPADU]BO*Xb]BU�BEBJ�egUnGX)Eo]BC)MPU��chHEGX)l7]BO�W�]Bl�FMNU��MPU4nGXhEG]BChEZC�cbHEK��]BXhAkcbXhABFMPn
nGABU,chXhMN�a4cbMNADU�cbA�cbH4E�C)OPA�YúlmAxWE�Y8HMNOPE�WEZnGXhEG]BChMNU��MNcbC}nZADUdcbX)MP�a4chMPADU�chA�chHE�i×]BC)c8l�AxWEBJ

4�Ë ãqË «��:�A�Y�½�²¨èA�Y�®¨¯L�®év¬A�3���E�:±A��²¨�,¬U�����r�,��é(�®������Y�r�,¬ª°��Y�n�980�³�S�
p�MNUnGE}l�Eo]BU�£�A�Y8C5]BX)E}UABc"nGABUC)cb]BUdc�MNU�cbMNlmEkrBcbHE8ONMPUEG]BXächHEGADX���ABi���]BX)ABcbX)ADFMNn}]BUW���]BX)A�nZOPMNUMPn

Y�]��BEGCvMPU³cbHE�FX)EGC)EGUnZE7ABi�lmEG]BU³£�A�Y8C�MPC�UABc�Y�EGONO�WEZ±�U4EGWqJmßVA�Y�EZ�DEZXGräMNc�MPC�a4ChEZi�a4O"]BC�]��BEGX��
XhEZOPE´�B]kU,c�]BFF4XhAo§�MPlm]kcbMNADU�cbAvnGADUC)MPWEZX5chHEfOPMPU4Eo]BX�chHEGADX���ABi.Y�]o�DEGC�MPU�cbHEfFXhEZChEZUnGE�Aki�ChOP]��BEGWmlmEG]BU
£�A�Y8CV]BChC)almMNU��cbH�]�cfchHE�lmEG]BU��DEZOPAxnGMNchMPEZC}XhEGlm]BMNUSnZADUC�c ]BUdcoJ"Û¯E�W4EGChnZXhMN��E�cbHE�ONMPUEG]BX�cbH4EGADX���i�ADX
i�ADaX8nG]BChEZCwABiÚÝ � u�Y�]o�DEGCwMPUdcbEZXb]Bn´cbMPU4��Y8M�cbHSlmEG]BUSChHEG]BXhCfY8HMPn HSY�EZXhE�n HADChEZUjcbAmXhEZChMPW4E�MNUSchHE
ChOP]o�DEGW3C)cb]kcbEkJ=�}HE�±�XhC�cVcgY�A7nG]BChEZCwH�]o�DEvUA�cbHEZXhlm]BO�WMPC)ChMNF�]kcbMNADU�Y8HMPONE�cbHE�O�]kc)cbEZX=cgY�Amno]BC)EGCwa4ChEVW�X � �4ÚÏÙdÜ��qADU4ON��cbHEvcgY�A�E´§4]Bl�FONEGCVY8M�cbH°chHE�l�ADC)cwE´§xcbX)EGl�E���EZH�]o�xMPADX�]kXhEKC)HA�Y8U©MPUj±��BaXhEZC�Ü
]BUW°Ô4Jw�}HEKlmEG]BU°ChH4Eo]BX)C�Y�EZXhE�n HABChEGU³chA�H�]o�DE�l�AxWEGXh]kcbE��B]kOPaEZCVcbH]kc�nG]BU°��E�E´§�F�EGnZchEGW³i�XhABl
cbH4EvnZOPMPlm]kchE�XhEZnGADX)WjChA�cbHE���]BX)ABcbX)ADFMNn�lmEG]BUS£A_Y�c ]B|kEGCwABU3��ABcbH3F�ABChMNchMN�BE�]BUWjU4EG�d]kchMN�BE��k]BONaEGCZJ
p�MNUnGE�cbHEv]Bl�FOPM�cbaW4E�EG�,a�]kchMPADU4Cw]BX)E��k]BONMPW�ADU4ON��i�ADX}chHEvONADU�DEZC)c8Y�]��BEGONEGU�BchHC�MNUSchHEvW4ADl7]kMPU�Y�E
ADUO���nZADUChMNWEGX8ONMPUEG]BX�cbH4EGADX���i�ADX=cbH4E�±XhC)cfC)M�§�ªZADU�]BOqY�]o�DEGU,alK��EZXhCGJ

egU¤no]kChE°u7chHE�EZ�xa]kcbADX)M�]BO5��]BX)ABcbX)ADFMNnml�Eo]BU¬ChHEG]BX�MPC�s�JêtSl�C´Ö�Qv]kcvcbHE���ABc)cbADl!ABi}chHE
cbX)ADF�ADChFH4EGXhE�ChA�cbH]kc�cbHE���]kXhAxnGOPMNUMPnKlmEG]BU©ChHEG]BX�MPC�� Õ4JÏÙ�lmC Ö�Q�chHEGX)EBJ��}HE�WMPC)ChMNF�]kcbMNADU°cbMNlmE
]BC�]�i�aUn´cbMNADU³ABi�MPUdcbEZ�DEGX�ªZADU�]BO�Y�]o�DEZUxa4l���EZXvMNC�FOPAkchcbEZW³MPU°±��BaXhE�Ü©Ñ¡]DÒ´JKe¢c�MNC�nGONEo]BXwchH�]kc�chHE
WMNChChMNF�]kchMPADU©cbMNlmEZC�i�ADXv��AkcbH¯chHE�C)OPA�Yò]BUW¬i×]kC)c�l�AxWEGCvXhEGlm]BMNU¶Y�EGONO�C)EGF�]BXh]kcbEZW�]BUW¦W4A°UABc
n H�]BU4�DE�ChMN�DUM�±�no]BUdchON�SA��DEGX�chHMPCVXb]BU4�DEKABi�Y�]o�DEZUxa4l���EZXhCZJ�\jLçC�cbaWMNEGW°chHE�EZå�EGn´c�ABi"��]kXhABchXhADFMNn
]BUW3��]BX)A�nZOPMPU4MPn�C)HEo]BX)CwADU�cbH4EvY�]��BEKC)F�EZEGWC�]kUWSi�ABaUW3chH�]kcfcbHE�l�Eo]BUSChHEG]BXhCVnGADa4OPWSFXhAxWanZEK]
ChMN�DUM�±�no]BUdcwn H�]BU�DEKMPU3Y�]o�DE�C)F�EZEGWCZr�ADUjcbH4E�ADXhW4EGX�ABi"tmlmCàÖ�QàJ�æ�OPAkchcbEZW°MPUS±��DaX)E�Ü°Ñ��6ÒV]BX)EKcbH4E
Y�]��BE�ChF�EGEZWCwi�ADXVno]BC)E7uDJf�}HE�FX)EGC)EGUnZE�ABi"��ABaUW�]BX��SO�]o�DEZXwWMNChChMNF�]kchMPADUSWAxEGCwU4ABc��,a�]BONMNcb]kcbM��DEGO��
]BO�cbEGX=chHE�nGADU4nGOPa4ChMPABUC8ABiächHE�aUW�]Bl�F�EGW�cbHEZADX)�BJ�ßfA_Y�EZ�BEGXZr�UAkcbE�cbH�]�cfchHE�lmEG]BU�£�A�Y8CVMNlmF�]kX)c8]
ChF4OPMNc)cbMNU��ABi�chHE�cgY�A�C)EZcbCfABi�Y�]o�DEZCGr.ABUEvAki�Y8HMPn H3MPC8W�]Bl�F�EGWjl�ADX)E�Xh]BFMNWON�mcbH�]BUScbHE�ABchHEGXZJ}egU
cbH4MPC8no]BC)EBr�cbH4EvaF4F�EZX8Y�]o�DEv�Xb]BU4n H¤Ñ�Y�]o�DEZC�lmA��xMPU4��Y�EGC�cgY=]kXhW°l�ADXhE�C)OPA�Y8ON�4Ò=nGADX)XhEZChF�ADUWC8cbA�cbHE
ChE´cwAki�C)OPA�Yçl�A�W4EGCGJ�Û¯E�WEGC)nGXhMN��E�cbH4E�ONMPUEG]BX�chHEGADX���ABiäno]BC)E�s�Y8MNchHADa4cf]�±��DaX)EBJ"egUjnG]BChEvs�cbHEZXhE
MPC8]kOPChA�UA�chHEGX)l7]BO.WMPC)ChMPF]kcbMNADU�]BUW�l�Eo]BU�£�A�Y8C8H�]o�DE�cbHE�ADFF�ADC)MNcbE�C)MP�DU�ABiäno]kChE�uD�6]���]BX)ABcbX)ADFMPn
l�Eo]BUSChHEG]BXfABiä� s�Jìt�l�C´Ö�Q=]BUW°]���]BX)A�nZOPMNUMPn�l�Eo]kU3C)HEo]BXfABi�Õ4JêÙ�l�C´Ö�QàJ=egU�cbH4MPCfno]BC)EBr�cbHABa�DH3chHE
i×]BC�c�lmAxWE�W]BlmF4C�]kc�]B��ADa4c�u�Ü7W�]o��C�chHE�ChONA�YTl�A�W4EvcbMNlmEZChnG]BOPEvWXhADF4C�i�XhADl9s éDé W�]o�xC�cbA�ONEGChC
cbH]BU¬u��B�mW�]o�xCwA��DEZXVchHEv±�X)C)cVChM¨§�Y=]o�DEZU,al���EGXhCZJwIV�d]BMPU�cbH4EvY�]��BE�ChF�EGEZWC�]BX)EvU4ABcwC)MP�DU4MN±�nG]BUdcbON�
]BO�cbEGX)EGWqr4HA�Y�E´�DEGXfcbHE�C)OPA�Y8ON�7W�]Bl�F�EZWSY�]o�DEGCfcbXh]��BEGOqY�EGC�cgY=]BX)WjY8MNchH��DXhEG]kcbEZX8�BEGONA�nZMNcg�DJ

` ]BC)EGC�Õ�]BU4W é H�]o�DE VW�X � �4ÚÏÙdÜ�J"egUSno]BC)EKÕ3Ñ×U4ABcfFOPABc)cbEZW6Ò�cbHE�l�Eo]BUSªGABU�]BO���]BX)ABcbX)ADFMNn�ChHEG]BX
MPC�s�Jêt�l�C´Ö�Q8lm]B|,MPU��cbHEv��]BX)A�nZOPMPU4MPn�Y8MPUWS� Õml�C´Ö�Q Jw�}HE�W]BlmF4MPU��cbMNlmE�i�ADX8cbHEKi×]kC)c�]kUW°ChONA�Y



� sDt �

l�A�WEZCwWAmUABcwn H�]BU�DEKChMP�BUMN±�nG]BUdcbO���Y8MNchHjY=]o�BEGU,al���EGXZrqcbHE�i�ADXhl�EGXf��EZMPU�7]B��ADa4cvu_t�W�]o�xC�]BU4W
cbH4E�O�]kc)cbEGXw]B��ADa4c�ÙD��W]��xCZJ��}HE�Y�]��BEmC)F�EZEGWC�H�]o�BE�chHE�Cb]klmE��,a�]kOPMNcb]kcbM��DEv��EZH�]o��MNADX�]BC�MNU°cbHE
UADUx�gWMNChChMNF�]kchEGWSno]BC)EK]BU4Wj]B�D]BMPU�cbH4E�Y�Eo]B|,O���W�]Bl�F�EZWSY�]o�DEGCVcbXb]o�BEGO�Y�EZC)cgY�]BXhW³l�ADX)E�C)OPA�Y8ON�7cbH�]BU
cbH4EmC�cbXhABU�DON�°W�]Bl�F�EZW©Y�]o�DEZCGJ ` ]BC)E é aChEZCK]�lmEG]BU¶��]BXhAkcbXhABFMPn�C)HEo]BX�ABi5��s�Jêt�lmC Ö�Q ChA�cbH]kc
cbH4Em��]kXhAxnGOPMNUMPnKChHEG]BXvMNC�ÕSl�CàÖ�Q´J7Í�MP�BaXhE�Ô¯Ñ¡]dÒ�C)HA�Y8CvcbH]kc�cbHE�ChONA_YTlmAxWEZC�W4A3UAkcKX)EGlm]BMPU
Y�EGOPO"C)EGF�]BXh]kcbEZW¯i�X)ADl9cbHE�i×]BC�cvl�AxWEGCZrä��ABcbH¯H�]o�xMPU�3]SchMPl�EGChnG]BOPE�Aki}]BFF4XhAo§�MPlm]kcbEZON�©sBt�W�]o�xC
]kc�Y�]o�DEZUxa4l���EZXvC)M�§�J ` OPEG]BXhO��3chHE�WEZChMP�BU�]kcbMNADUC�Ê�ChOPA�YÞË�]BU4WuÊ�i×]BC)c�Ë�]BXhEKUA�OPADU�BEGXV�k]BONMPWqJ��}H4E
Y�]��BE�ChF�EGEZWC�]BX)EK�,a�]BONMNc ]�cbMN�BEGO���cbHEvCb]Bl�E�]kCVcbH4EKEo]kXhOPMNEGXfno]BC)EGCwY8M�cbHScbHE�C)OPA�Y&�Xh]BUn HjchXb]o�DEZOPMPU4�
Y�EGC)cgY�]BX)WjY8MNchHS�BXhEo]�cbEGX}�BEGOPAxnGM�cg�DJ

egU¤nGABUnGONaChMNADU¬cbH4E�OPMNUEo]BX�cbH4EGADX��¬ABi8W4MPChC)MPF�]�cbEGW¬��]BXhAxnGONMPUMNn���]BXhAkcbXhABFMPn�Y=]o�BEGC�E´§�HMN�MNchC
]�lK�xXhM�]kW¯ABi=WMNå�EGX)EGUdcK��EGH]��xMNADXhCZJ��}HE7�BEGUEZXb]BO�i�Eo]�cbaX)EGC�ABi=cbH4E�Y�]o�DE7C)F�EZEGWC�]BFF�Eo]BX�cbAS��E
aU�]�å.EZnZcbEZWè�d�¤W4MPChC)MPF�]�cbMPABUqJ¶Û�H4EGU�cbHEZXhE�MPC�U4A©chHEGX)l7]kO�WMNChChMNF�]kchMPADU¦ABUE�ChE´cmAkiVY�]o�DEGC�MPC
Xb]kFMPWO���W�]Bl�F�EGW3Y8H4MPOPE�cbH4EvABchHEGXVXhEZl7]BMNUC8ChONA_Y8O���W�]Bl�F�EZW3i�ADXV]BONO�Aki�cbHEv]BC���l�F4chABcbMNno]BONON�7�k]BONMPW
Y�]��BEGU,al���EGX)CGJ}ßfA�Y�E´�DEGXZr�i�ADX}C)MP�DU4MN±�nG]BUdcw]klmADa4U,chC}ABi�chHEGX)l7]kOqWMPC)ChMNF�]kcbMNADU�cbHE�cgY�A7�Xh]BUn HEZCVW4A
UABc8X)EGlm]BMPU�Y�EGONOqChEZF�]BXb]�cbEGW.r���ABchHSXh]BFMNWON�7WEGnG]��xMNU�J

@�Ë %&��ïò�*
6� -�	"(m�4�)ï·��(�	���������;�50��$��&	"ïõ��(��¢�������[� 2 ��	��� �����;���ë�$��
��
��*�4����-��&��0S�����������	���� ���

Û¯E=MPUdcbEZ�DXb]�cbE5EG�,a�]kchMPADUC=Ñ¸tBÕDÒ�A��DEZX�]wªGABU�]BOxWADlm]BMPU�Y8HMPn H�nZADXhX)EGC)F�ADU4WC�cbAVcbHE�nGMPX)nGal�i�EGX)EGUnZE
ABi�chHE�¥"]BX�cbHqJ8�}HEKUxa4lmEZXhMPnG]BO*MPUdcbEZ�DXb]�cbMPABUC8XhEGF�ADX�cbEGWjHEGX)EvY�EGXhEKF�EZX)i�ADX)lmEZWjaC)MPU�7]7WE´�g]BOPMP]BChEZW
FC)EGaWA��gChF�EGn´cbXh]BOql�EZcbH4A�W7Y8M�cbH�]�c=OPEG]BC)c=Ù é l�A�W4EGC=ABi*C)F�]kchM�]BO6XhEZChADONa4cbMNADU�nZADl��MNUEGW7Y8M�cbH�]�i�ADaX)chH
ADX)WEGX��8aU�BE´� Ý�a4c)c ]mchMPl�EvW4MPChnZXhE´cbMPªG]kcbMNADUqJwÍ6ABXVcbH4E�ChMNl�aO�]�cbMPABUC8WEGC)nGXhMN�MPU4��ChADONMNcb]BX)��Y�]o�DEGCZr�Y�E
aC)EGW¤sBtBÙ�lmAxWEGC�ABi�XhEZChADONa4cbMNADUqJ ` ADUC)EGX��B]�cbMPABU¯ABi�EGU4EGXh�k�³cbA�Y8MNcbH4MPU�u�� ÖBA MPC�Ch]kcbMNC)±�EZW¶i�ADX�]BONO
U,al�EGXhMNno]BO�ChABOPa4chMPADUCw]BUW³]kC�MPU©\3Lwr�Y�E�EGU4ChaX)EGW³cbH�]�c�OPEZChCVchH�]BU é�C ABi�chHE�EGU4EGXh�k�jX)EGChMNWEGW³MNU
l�A�WEZCwHMN�DHEZXVcbH]BUED � Ômi�ADXV]BONO*chMPl�EGCVMPUjABXhWEZXwcbA���EKnZADUC)MPC)chEGUdc�Y8M�cbHjchHE�OPABU�mY�]o�DEGONEGU�kcbH
]BC���l�F4chABcbMNnGCGJ8egU°ABXhWEZXVcbAmXhEZnGADUC�cbX)anZc�chHEv�BEGONA�nZMNcg��±�EGONWC8cbHE�C�c ]BU4W�]BXhW3�B]kOPaE�ABi2� � tB�vlmCàÖ�Q
]BUW�cbH4E�n H4ADMPnZE�¹ � ��ÚNu�MPC}a4ChEGW.J

Û�MNchH¬X)EG�d]BX)W¯chA3cbH4E7FONABcbCZräcbH4EmY�]��BEGC�MNU¦]BONO�ABi=cbH4Em£�A�Y �DEZnZchADXK±��Da4XhEGCK]BXhE�ChH4A_Y8U¤MNU
cbH4E�no]BX)XhMNEGXVY�]o�DE�i�Xh]BlmEvABi"XhE´i�EGX)EGUnZEBr�Ø�u�Ù4ÚÏÙ�lmCàÖ�QàJ�Í�aX)chHEGX)lmABXhEBr�cbHEv�DEGONA�nZMNcg���DEZnZchADXhC�MNUjcbHE
cbX)ADF�ADChFH4EGXhE�]BX)E�FOPABc)cbEZW�i�ABX=cbHE�Cb]klmE�E´§4]Bl�FONE�]kcf]BOPO�cbMPl�EGC}a4ChMPU4��chHE�Cb]Bl�E�ChnG]BOPEk����AkcbHSABiächHE
ChABOPMNcb]BX)��Y�]o�DEZCfa4ChE�cbH4E�Cb]Bl�EwC)no]BONEGCGJ"�}HEV�DEGn´cbADX)C8MPU7chHE���ADaUW�]kX)�mO�]o�DEZX}]BXhEwC)cbX)EZchn HEGWSMPU�ABXhWEZX
cbA�HMN�DHONMP�DHdc�chHE�£�A�Yçi�Eo]�cbaX)EGCGr��4a4cV]BOPC)A�a4ChE�cbHE�Ch]BlmE�C)no]BONEGC}i�ADX8]��DMN�BEGUSE´§4]Bl�FOPEkJ

egU¦cbH4MPCKC)EGn´cbMPABU¬Y�E7nGADUC)MPWEZXKi�ADaXvE´§4]Bl�FOPEZCKABi8W4MPChC)MPF�]�cbMN�BEmEZ�,a�]kcbABXhM�]kO���]kXhAxnGOPMNUMPn�]BU4W
��]BX)ABcbX)ADFMNn�Y�]o�DEZC�MPU�cbHE�no]kChE�Ý � uDJ��}HMPCfnGABXhXhEZChF�ADUWCVcbAm]�C���l�l�EZcbX)MPn���]BX)A�nZOPMNUMPn�Y�]o�DE�]kUW
l�Eo]BUj£A_Y&MNUdcbEGXh]BnZchMPU��Y8MNchH°��]BX)ABcbX)ADFMPn�Y�]��BEGCZJ��}HE�]BUdcbMNC)�xl�lmE´cbXhMNnv�]BXhABchXhADF4MPn�Y=]o�BEGC�EZ�BADON�BE
aUW4EGXKONMPUEG]BX�WMNChF�EGXhC)MPADU¬]BUW¯WMPC)ChMPF]kcbMNADU¯MNU¶chHMPC�ChM�cba�]�cbMPABU¯]kUWqr�C)MPUnZEmchHEZ�¶H�]o�DEmUAjE´å.EZnZc
ADU©cbHE�ABchHEGX�Y�]o�DEGCvADX�l�Eo]BU³£�A�Y8CGr*Y�E7]BO�Y=]o�xC�nGADU4ChMPW4EGX�ªGEZXhASMPUM�cbM�]kOäW�]�c ]�i�ADX�cbHEZChE�Y=]o�BEGCGJ
�}HEZXhEZi�ABXhEKchHE�ChE´chchMPU��MNCwC���l�l�EZcbX)MPn���]BX)ABcbX)ADFMPnv]BUWj��]BXhAxnGONMPUMNn�lmEG]BU°ChH4Eo]BX)C�MPUjchHEKF4XhEGC)EGUnZE



� sBÙ �

ABi�C)�xl�lmE´cbXhMNn���]BX)ABcbX)ADFMNn�]BUW©EG�,a�]�cbADX)M�]BOä��]BXhAxnGONMPUMNnvY�]o�DEGCZJ�Í�MPX)C)c�Y�E�nGADUC)MPWEZX�cbHE�E´å.EZnZc�ABi
��ADaUW�]kX)��O�]o�BEGXfWMPC)ChMPF]kcbMNADU3ABU3C)ADOPM�c ]BX���Y=]o�BEGCwY8HMNn H°]BX)MPC)EvMNUSchHEvMNWEo]kO�C)EZc)cbMPU4�maC)MPU�3r )Q � s
]BUW )W�X � �4JmÛ¯E�cbHEZU¦XhE´��MNChM�c�cgY�A°Eà§4]BlmF4OPEGC�nZADUChMNWEGX)EGW¯�,�¬\jL[MPU³cbH4EmMNWEo]BO�nZADUdcbEà§�c�]BUW
nGABUChMNWEGX}cbH4E�E´�DADONa4cbMNADU�ABi�cbHE�Cb]klmE�MNUMNchM�]BO�nGADU4WMNchMPADUC}MNU�cbHE�FX)EGChEZUnGE�ABi���ABchH���ADa4UW�]BX���O�]o�DEZX
]BUW°chHEGX)l7]kOäWMNChC)MPF�]kchMPADU.��)Q � s�]BU4W )WYX � �4ÚÏÙdÜ�J��}H4E�ChEZnGADUW¶E´§4]Bl�FONEvY�]BC�n HADC)EGU©MPU°ABXhWEZX
cbAmC)chaW4�jchHEKEà§�n H�]BU�DEKABi"EGUEZXh�B��i�X)ADl�EG�,a�]kchADXhMP]BO*��]BXhAkcbXhABFMPnv�fABChCh�d�SY=]o�BEGC�Y8MNchH°ChMN�DUM�±�no]BUdc
l�MPWOP]kcbM�cbaWE�FXhA�^)EZnZchMPADU�cbA�EG�,a�]kchADXhMP]BO���]BX)A�nZOPMNUMPn}�8ADC)Ch�d��Y=]o�DEZC�Y8HMNn H�]BX)EVnZADUnGEZUdcbXb]�cbEGW�]BXhADa4UW
cbH4E�chXhADF4MPnGCZJ��}HE�cbHMNXhW�Eà§]klmFONE�nGADU4ChMPW4EGXhC}chHE�cbXb]kUC)i�EZXfAkiäEZUEGX)�B��i�XhABlõcbH4E�cbXhABFMPnG]BOqEG�,a�]�cbADX)M�]BO
��]BX)A�nZOPMNUMPn�Y=]o�BEGC�cbA°chHE���]BX)ABcbX)ADFMNnmY�]��BEGC�Y8MNchH¤ChMP�BUMN±�nG]BUdc�l�MPWOP]kcbM�cbaW4E�F4XhA�^)EZnZcbMNADUqJ¶L��
nGABlmF�]kXhMPU4��chHE�MPW4Eo]BO*XhEZChaO�cbCVMPU©\jL{Y8MNcbHScbHABChE�MNU3cbH4E�FXhEZChEZUnGE�ABi���ADa4UW�]BX��jOP]��BEGXVWXb]B�7]BUW
cbH4EGXhlm]BO�WMNChC)MPF�]kchMPADU.r4Y�Evno]BU3ChEZE�chHEvE´å.EZnZchCwABi�WMPC)ChMPF]kcbMNADU�ADUSchHE�Xb]kchEK]BU4W°]Bl�ADaUdcfABi�EZUEGX)�B�
E´§�n H�]kU�DE���EZcgY�EGEZU°cbHE�cbX)ADFMPnG]BO*]BUWjE´§xcbXh]��¢chXhADFMNno]BOqY�]o�DEZCwcbH�]�cVY�EGX)EKWMNChnGa4ChChEZW³MPUj\jLwJ�egU3chHE
±�U�]kO�E´§4]Bl�FONEBr.Y�E�]B�d]BMNU°ADUO��ja4ChE���ADaUW�]kX)�3O�]o�DEZX�WMPC)ChMPF]kcbMNADU°]BU4W³��EZ�DMPU°Y8M�cbH©]7l�Eo]BU°£A_Y
Y8HMNn H¶MNC�]BOPX)Eo]BW��jMNU©]�ChO�]o�BEGW¶C)c ]�cbEBJ��VC)MPU��Xb]kUWADlëMPUM�cbM�]kO*Y�]o�DE�W�]kcb]�Y�E�nGABUChMNWEGX�chHE�OPADU4�
cbMNlmEVEZ�BADOPa4chMPADU7ABi*cbHEwY�]o�DEZCw]BU4W�Y�E�C)H�]BOPO�±�UW�cbH]kc=cbH4EZ��E´�DADO��DE�chA�]KChOP]��BEGW�C)cb]kcbE�Aki�chHEGMNX�A�Y8U
Y8MNchH�E´§xcbX)EGl�EGON��MPUdcbEZXhEGC�cbMNU��F�]kchchEGX)UCGJ

@qË×Ê6Ë æ ?2�,�Z²H�rév·D�r¶0�A¬	�½¨¯?���Y¯r�YB¬A�:������±0��²¨�:�r�L�r� � �r�3��²¨�½¨¯¢���Y�r�,�
L�MNEGOPONA�]BUWj\j]_^)W�]3Ñ¸sk�D�DÕDÒ=nZADUC)chXhan´cwC)ADOPM�c ]BX��7Y�]o�DEKC)ADOPa�cbMPABUC}ABi�cbHE�aUW�]klmF�EGW3]Bl�FOPM�cbaWE

EG�,a�]�cbMPABUCvÑ¸tBÕdÒ�AkiächHE�i�ADXhl � Ñ���Ø\��G)Ò �GF ChEZn H + � ��Ø¢��G: � � )�Æ Ç Ñ��7Ø\��G)Ò � ØIH�ChEGn H + � �7Ø¢��G: � � )Æ7Ú
Ñ¡ÙDÓdÒ

p�an H¶E´§4]Bn´cKC)ADOPa�cbMPABUC�]BX)E�]BXhn HE´cg�xF�EZCKABi5l�ADXhE��DEZUEGXh]BO�OPAxno]kOPMPªZEGW°C�cbX)anZchaXhEZCK]BU4W¶F4XhA��xMPWE�]BU
MPW4Eo]BONMPªGEZWjC)EZchchMPU�mY8HEGX)EKcbHEKEZå�EGnZchC�lmEG]BU°C)HEo]BX�]BUW°UABU��gONMPUEG]BXf]BW4�DEZnZchMPADU³nZADaOPWj��E�C�cbaW4MPEGW.J
Û¯E�UA�Y']BWW�chHE�EZå�EGnZcfABi���ADaUW]BX)��OP]o�DEGX}W4MPChC)MPF�]�cbMPABU�ADU�Chan H3OPAxno]BONMPªZEGW7Y�]o�DEGCZJ�egU�cbH4E�ChEZc)cbMNU�
Y8MNchHADa4c�WMNChChMNF�]kchMPADUqrdchAKEZ�BEGX��7C)ADOPM�c ]BX���Y=]o�DEVcbHEZXhEwnZADXhX)EGC)F�ADU4WC}]BUAkcbHEZX�cbH4XhADa�BH�MPUdcbEZXhn H�]kU�DMPU4�� á Ø � J��}HMNCwMPCV]7X)EZ£�EZnZcbMNADU°ABi�chHEv�BEGX�cbMPnG]BO�C)�xlml�EZchX)�SABi�chHEKaU4W�]Bl�F�EZW°EG�,a�]kchMPADU4CwY8HMPn H
Y�EKE´§�F�EGn´c���ADaUW�]kX)��O�]o�BEGX8WMPC)ChMNF�]kcbMNADU�cbAm�XhEG]B|6J=�}HE�UADU��¢ªGEGX)A7nZADUC)cb]BUdcbCZrà)� rB)Æò�DMN�BEvC)ADOPM�c ]BX��
Y�]��BEGCVMPU�ChF�EGnZMN±�n���]BX)A�nZOPMNUMPnw]BUWS��]BXhAkcbXhABFMPn�l�Eo]kUSC)HEo]kXhCGJ

Û¯E�U,al�EGX)MPnG]BOPO��°MPUdchEG�DXh]kcbE�cgY�AjC)ADOPM�c ]BX��3Y�]o�DE7C)ADOPa�cbMPABUC�i�ADXvsB��W�]o�xCvaC)MPU� )Q � sS]kUWW�X � ��]BUW7nGADl�F�]BX)EVcbH4E�XhEZChaO�cbC�chAKcbHEVMPUM�cbMP]BOY=]o�BEGCGJ5�}HEwY�]o�DEZCfH]��BEwY�]��BE�]BlmF4OPMNchaWEZC"Y8H4MPn H
]BX)E�nZADl�F�]BXb]k�OPEKchASchHE�lmEG]BU³Y8MPUW¯]BUW¶ChH4Eo]BX)CGJ7�}H4E�MNUMNchM�]BO�nGABUWMNchMPADU©ABi5cbH4E�±XhC)c�Y�]��BEmMNC
ChH4A_Y8U©MNU°±��DaX)E�Ó4�*]°uDu é �D�7|,lëY�]o�DE�cbXh]��BEGONMPU��]�c�Øvu�t�l�C Ö�QwMNU³]���]BX)ABcbX)ADFMNnKl�Eo]BU°Y8MNUW³ABi
Õ�lmC Ö�Q8]kUWj]���]BX)A�nZOPMNUMPn�l�Eo]kU3C)HEo]BXfABi�Ø�t�l�CàÖ�Q´J5�}HMPCfChABOPMNchADU�MPU3]�ChHEG]BXf£A_YçH�]BCV]�n´��nZOPADU4MPn
EG�,a�]�cbADX)M�]BO*��]BX)A�nZOPMNUMPn�nZADlmF�ADUEZUdc�]BUWj]BU³]BUdchM��gn´�xnGOPABUMPn���]BX)ABcbX)ADFMNn�nZADl�F�ADU4EGUdcoJ8�}HE�X)EGOP]kcbMNADU
ABi � ]BUW;Æ Ç MNC}XhEo]kChADU�]k�ON��U4Eo]BX=chH�]kc8i�ADX=cbH4E�C)OPA�YúChO�]o�BEGWjC�c ]kchE�MPU�EG�,a�]kchMPADU¯Ñ×ÙdsDÒ�ChA�Y�E�Eà§�F�EZnZc



� sDÜ �

��ADaUW�]kX)��OP]o�DEGX�WMPC)ChMPF]kcbMNADUmchA���E�MNUEZ¹�nZMPEGUdc8HEZXhEkJ5�}H4E�Y8MPUWC=]BXhE�lKan H�C)cbX)ADU�DEZX=MPU�chHEwchADF�ABi
cbH4EKcbX)ADF�ABChFHEZXhEkr�Ô�lmC Ö�Q Ñ�±�DaXhE�Ó³Ñ×noÒhÒ´r�nGADl�F�]BX)EGWjY8M�cbH¦Øws�lmC Ö�Q Ñ�±��BaXhEKÓ³Ñ×�6Ò)Òw]kcfcbHEK��]BChEkJ
�}HE���ADaU4W�]BX)�mO�]o�BEGX�£A_Y{nZADUd�DEGX)�DEGC8]�c�cbH4E�EG�,a�]kchADX�Eà§�nGEGF�cf]kc�chHEwC)ADOPM�cbADU�Y8HEGX)E�MNc�MPC�WMN�BEGXh�BEGUdc
]BUWmY�EZC)cbEZXhO��DJ5yVABchMPnZEfchH�]kc�chHE�C)ADOPM�c ]BX���Y=]o�BE�MNcbC)EGO�i�H�]BC5cbHE�E´å.EZnZc�ABi*OPAxno]BONON�KXhEZ�BEGX)ChMPU4��cbHEVlmEG]BU
£�A�Y[MPUjchHEKchXhADF�ADChF4HEGX)EBJ�IViÆchEGX�sB�7W�]o�xC�cbHEvY=]o�DE�MNCwC)HA�Y8U¶MNUj±��Da4XhE�u���J ` OPEG]BXhO����DEGX��°ONMNchchOPE
WMNChChMNF�]kchMPADU�H]BC}c ]B|kEGUSFO�]BnZEBr4chHE�Y�]��BEvH]��xMNU��ChMPl�FO���chXb]o�DEZOPEZW3EG]BC)cgY�]BXhWSMPU�chHE�lmA��xMPU4��i�Xb]Bl�EBJ

�}HEmMPUM�cbM�]kO�nGABUWMNchMPADU©i�ADX�ChEZnGADUW¬ChADONMNc ]kX)�°Y�]o�DE�MNU¶±��BaXhESuDu7X)EZ�BEGXhC)EGC�chHEmC)MP�DU¯ABi�chHE
��]BX)A�nZOPMNUMPnf£�A�Y'nGADl�F�ADUEGUdcfABi�cbHE�FX)EZ�xMPABaCfY�]o�DE�ChA�cbH�]�cV��ABchH3nZADlmF�ADUEZUdcbCf]BXhE�]BUdchM��gn´�xnGOPABUEGCZJ
ßVEZXhE�cbHEZXhEKMNCf]mC)chXhADU4��FXhA_^)EGnZchMPADUSADUjchHE�i×]BC)cVnGADl�F�ADUEGUdcVMPU3EG�,a�]kchMPADU¦Ñ¡ÙdsDÒ=C)A7Y�EvE´§�F�EGnZcVcbHE
WMNChChMNF�]kchMPADU�cbAm��E��DEGX��jE´¹�nGMPEZUdcoJwegU3cbHMNCVMNUC)cb]BUnGEvcbHEZXhEKMNCw]kU³Ô�lmC Ö�Q8l�Eo]BUSY8MPUW³]�cVchHEK��]kChE
ABi"cbH4E�cbXhABF�ADC)FHEZXhE�]BUW¶]�nZADXhX)EGChF�ADUW4MPU�DO��jOP]BXh�BE���ABaUW�]BX��°OP]��BEGXw£A_Y·Y8HMPn H©WM��DEZXh�DEZC�i�XhADl
cbH4E�EG�,a�]kchADX�EZ�BEGX��xY8H4EGXhE�E´§�nZEGF4c�MPU3cbHE�C)ADOPM�c ]BX���Y=]o�DEkJKIV�d]BMPU3cbHEKY8MNUW©]kc�chHE�nZEGUdcbEZX�ABi"cbHE
ChABOPMNcb]BX)��Y�]o�DE�MPC�MPU�cbH4E�ADFF�ADChM�cbE�W4MPXhEZnZchMPADU�Aki�chHE�l�Eo]BU�Y8MNUW�]BUWS]kc)c ]BMNUC=]�lm]�§�MPlKalðEo]BC�cbEGX)ON�
Y8MPU4WjChF�EGEZW³ABi5Ü�l�CàÖ�Qf]�cVchHEv�]BChE�Aki�cbHE�cbX)ADF�ADChFH4EGXhEkJVIVC�]�XhEGC)aONcVABi�chHEv�BEGX�cbMPnG]BO���]BXhAxnGONMPUMNn
C)�xl�lmE´cbX��Dr4MNU7cbH4E�]B�ChEZUnGE�AkiäW4MPChC)MPF�]�cbMPABUmcbH4MPC�C)ADOPa�cbMPABU7Y�ABaOPW���EGH]��BE�E´§4]BnZchON�mOPMN|BEVchHE�FX)EZ�xMPABaC
ChABOPa4chMPADUqJfÍ�MN�DaX)Emu_s�ChHA�Y8CwchH�]kc�]�iÆcbEGXVADUO��©u��7W�]o�xCwcbH4EKChABOPMNcb]BX)��Y�]o�DE�MNCV��]kXhEGO��SXhEGnZAD�DUMNªo]B�4OPE
H�]o�xMPU�mWMPC)ChMNF�]kcbEZWjcbA7]B��ADa4cVH�]BONi�MNchCVC�cbXhEZU�BchHqJVe¢chC��DHABC)cVXhEGlm]BMNUCVMNU3chHEKF�EGX)ChMPC�cbEZU,cw��ABaUW�]BX��
O�]o�BEGX}£�A�Y�Y8HMNn H3nZADUdcbMNUxa4EGC8cbA�WMPC)ChMNF�]kcbE�chHE�Y=]o�BEBJ

Û¯E�nZADUnZOPaWE�chH�]kcfl7]kU,��ABiächHE�ChADONMNcb]BX)��Y=]o�BEGC�FX)EGC)EGUdcwMNU�cbHE�MPW4Eo]BOqnG]BChE�no]kU3��E�E´§�F�EZnZchEGW
cbAmF�EZXhC)MPC)cVMPUScbHE�FX)EGChEZUnGE�Aki���ADaUW�]kX)�SO�]o�DEZXVW4MPChC)MPF�]�cbMPABUqJ=egUjF]BX)chMPnGa4O�]BXZr�OPAxno]BONMPªGEZW�C)cbX)anZchaXhEZC
Y8HMNn H�]BXhEfCha4F�EZXhMPl�F�ADChEZW7ADUmChO�]o�BEGW�ADX"UEG]BXhO���ChOP]��BEGW�l�Eo]kUm£�A�Y8C=]kUWmY8HMNn H�H�]o�DEfcbHEVUEGnZEGC)Cb]BX��
Y�Eo]B|°£�A�Yð]�c�chHE���]BC)EmABi�cbHE�chXhADF�ADChF4HEGX)EmnG]BU¬Eà§4MNC)c��,aMNchE�aU�]kå�EGn´cbEGW¯�d�©WMPC)ChMPF]kcbMNADU©A_�BEGX
MPUdchXb]BC)Eo]BC)ADU�]BO�cbMNlmEZChnG]BOPEZCGJ8p�F�EGnZMN±�nG]BOPO���Cha4F�EZXhMPl�F�ADChEZWjnZ�xnZOPADUMNn�Ñ×]BUdcbM¨�gnZ�xnZOPADUMNn�Ò���]kXhABchXhADFMNn�]BUW
]BUdcbM¨�gn´��nZOPADU4MPnmÑ×n´��nZOPADU4MPn�Ò}��]BX)A�nZOPMNUMPn�C)ADOPM�c ]BX���Y=]o�BEGC�Y8MPONO*��E�OPADU4�7OPM��DEZWjEZ�BEGU³MNU3cbH4EKFX)EGChEZUnGE�Aki
��ADaUW�]kX)��OP]o�DEGX�WMPC)ChMPF]kcbMNADUqJ�pxADOPM�c ]BX���Y�]o�DEZC8Y8M�cbH�chHE�Cb]klmE�C)EGUC)E�ABi���]BXhAkcbXhABFMPnw]BUW���]BX)A�nZOPMNUMPn
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MPC}t�l�C Ö�Q ]kc=cbH4E�EG�,a�]kchADXGJ2�fChMPU4��cbHE�Ch]BlmEwMPUM�cbM�]kO�nGADUW4MNcbMNADUC=\jL;WMPC)nGaC)ChEGWSHA�Y{�DEGX�cbMNno]BO�lmEG]BU
ChH4Eo]BXf]BX)MPChMNU��i�XhADlõ��]BX)A�nZOPMPU4MPnwl�Eo]kU3C)HEo]BX8FX)A���MNWEGCV]�XhADa�cbE�i�ADX8lmMNWO�]�cbMNchaWEVnGADUU4EGnZchMPADU4CGJ"�}HE
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ABiäWMPC)ChMNF�]kcbMNADUqJ��}H4EGXhE�MPC8]knZcba]BOPO�����]BX)ABcbX)ADFMNn�lmEG]BU�ChHEG]BXf�DEGUEZXb]kchMPADU�MNU�chHMPC}Eà§4]BlmF4OPE�Y8MNchH�cbHE
l�Eo]BUSChHEG]BXwW4EGnGX)Eo]BC)MPU��i�XhADl~ªGEGX)AmchA3ØV�4ÚêÜDt�lmCàÖ�Qàr6nGADUC)MPC�cbEGUdcVY8MNcbHSMNchC8WXhM��DE�cbAm]mChOP]o�DEGW3lmEG]BU
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cbH4EK��]BX)ABcbX)ADFMNn�l�Eo]kUjChH4Eo]BXVMPCVÕ4ÚNu*l�CàÖ�Q8]kcVchHEK�]BChEvABi�cbH4EvcbX)ADF�ADChFH4EGXhEkJV�}H4EK��]BX)ABcbX)ADFMNnv]kUW
��]BX)A�nZOPMNUMPnwY�]o�DEZC�]BX)EvMNUMNchM�]BONMPªGEZWmY8M�cbHSXb]BUW4ADl~Y�]��BEKF�]kn |BEZchC�]BUW�cbH4E�MNUMNchM�]BO�nGADU4WMNchMPADUCZr4Y�]��BEGC
]BUW�l�Eo]kUCGr4]BXhEVChHA�Y8U�MPU7±�DaXhEvu_Ü�Ñ×]dÒ´J��}HEVY8MPUW�FX)AB±�ONEwChH4A_Y8C=�BEGX���C)chXhADU4����]BX)ABcbX)ADFMPnfY=]o�BEGC
UEG]BXR� � t�]BUW©sDt�Y8HMPONE�chHEGX)EKMPCw]ml�M�§�EGWj��]BXhAkcbXhABFMPno���]kXhAxnGOPMNUMPn�F�]kn |BEZc�UEo]BXv� � Õds�Jf�}HE
��ADaUW�]kX)��O�]o�BEGXV£A_YçMPU3±�DaXhE�u_ÜSÑ×noÒfH�]BCV]m�4MNcfABi�E´�DEGX��,cbHMNU�J}�}HEZXhE�]BX)EvnZADUd�DEZXh�DEZU,c�Eo]BC�cbEGX)ON�



� ÕD� �

]BUWSWM��DEGX)�DEGUdcfY�EZC)chEGXhO���£�A�Y8CVU4Eo]BX}cbH4EvEZ�xa]kcbADX}Y8HEZU3chHEGX)EK]BX)E�C)cbX)ADU��Y8MPUW4CfMNU�cbHE�A��DEGX)ON�xMPU4�
cbX)ADF�ADChFH4EGXhEkJ"Í�aX)chHEGX)lmADX)EVchHEGX)E�]BXhEVEo]BC�cbEZXhON��£�A�Y8C8]kc�HMP�BHEGX5O�]kchMNchaWEGC5A��DEZX=XhEZ�DMPADU4C�Y8HEZXhE�cbH4E
cbX)ADF�ADChFH4EGXhMNn�Y=]o�BEGC�]kXhE�C)chXhADU�BON���]BXhABchXhADF4MPnBJ

�}HEZChE�MPUM�cbM�]kO�nZADUWM�cbMNADUC�]BX)E�MPUdcbEZ�DXb]kchEGW³i�ADX�ONADU��chMPl�EGC�nZADlmF]BXhEZW©chA�cbHE�ABchHEGX�X)EGCha4ONcbC
Y�EmH�]o�BEmFX)EGC)EGUdcbEZWqJmIfiÆcbEZXvÙB��W]��xC�ABi�MPUdcbEZXb]Bn´cbMPABU©chHE�Y=]o�BEGCKC)EZc)cbOPE�MNUdcbAS]�ChOPA�Y8O��³WEGnG]o��MNU�
C)cb]kcbEjÑ×C)HA�Y8U¤MPU©±��DaX)E3uoÔdÒ�Y8H4MPn H¦F�EGX)ChMPC�cbC�i�ADX�l�an H¬OP]kcbEZX�cbMPl�EGCZJ�I=cKchHMPC�chMPl�E�chHE7ªZADU�]BO
l�Eo]BU¯��]BXhAxnGONMPUMNn�ChH4Eo]BXvMPC�ØwÕ�Úìt�l�C´Ö�Q�]kUW¯chHE7��]kXhABchXhADFMNn�lmEG]BU¯C)HEo]kXKMPCKs�Ú é lmC Ö�Qàr�H]��xMNU�
n H�]BU4�DEGW°ONMNc)cbOPEVi�XhADl~chHEGMNXVMNUMNchM�]BO�nGADU4WMNchMPADUCZJ��}H4E�]Bl�FOPM�cbaW4EGC}MPU�±��Da4XhE�u�Ô°Ñ×]dÒ=��EG]BXf]mC)chXhMN|xMNU�
XhEZChEZl��O�]kUnGE�cbA7]�F�]kn |BEZc�ABi�l�a4ONcbMNFOPEwChO�]o�BEGW°C)ADOPM�c ]BX��7Y�]��BEGC�Aki�cbH4Evcg�xF�E�ChH4A_Y8UjMPU�±��DaX)E�Ó4J�egU
i×]Bn´corx]BOPO4ABi.chHEfY�]o�DEVF�]Bn |BE´cbC�chXb]o�DEZO�]kc�]BOPl�ADC)c�chHEfCb]Bl�E}�DEGONA�nZMNcg�Br�Ø�uDu*l�CàÖ�Q�Y8MNcbH�XhEZChF�EGn´c�cbA�cbH4E
C)cb]kcbMNADU�]BX���i�Xb]Bl�EBJV�}HE���]kXhABchXhADFMNnK]klmFONMNchaWE�H�]BC�]�nGONEo]BXVFO�]kchEo]Ba3OPE´�DEGO�Y8MNchHjcbHX)EGE�ONA�nG]BOPMNªGEZW
Y�]��BE�F�]Bn |kEZchC�]kcR� � uDu�� sB�m]kUW³ÕDÕ�Y8HMPn H°ABFF�ABChE�cbHEvlmEG]BUj��]kXhABchXhADFMNn�ChHEG]BXGJwp�MPl�MPOP]BXhO���cbHE
��]BX)A�nZOPMNUMPnv]Bl�FOPM�cbaWEZCwH�]o�BE�]�nGOPEG]BX�FOP]kcbEG]Ba°ABi"chHE�ADFF�ADChM�cbEvChMP�BU³ABi"cbHE��]BXhABchXhADF4MPnKF4O�]kchEo]Ba
Y8MNchH¶chHXhEZE�Y�]o�DEmF�]Bn |BE´cbCK]kc�cbHE�Cb]Bl�E�OPAxno]kchMPADU³Aki�cbH4E��]BXhABchXhADF4MPn�F�]Bn |kEZchC�]BUW©Y8HMPn H¬]BOPC)A
ADFF�ADC)EwcbHEV��]BX)A�nZOPMPU4MPn8lmEG]BU�C)HEo]BXZJ��}HE��DEZOPAxnGM�cg��±EGOPW7MPC5E´§xcbX)EGl�EGON��Y�Eo]B|m]kc�chHE���ABchchADlðABi�cbH4E
cbX)ADF�ADChFH4EGXhEK��EZMPU�mlmADC�c�WABlmMNU�]BUdcfMPUjchHEKF�]kX)cbCwABi�cbH4E�WADlm]BMPUSWEZChnGX)MP��EGW©]BCfcbHEKFO�]kchEo]Ba.r�MNU
F�]BX�cbMNnGaOP]BX8]BXhABaUW�� � t�]BU4W³sBÙ4J��}HE���ADa4UW�]BX���O�]o�DEZXf�BEGOPAxnGM�cg��MPC8EG]BC)chEGXhO��S]BUW3nGADUd�DEZXh�DEZUdc�MPU
cbH4E�X)EG�DMNADUC=Y8HEZXhE�cbHE�WMNChC)MPF�]kchMPADU�MNC}�DXhEG]kcbEZC)cGJ

I=cfcbHE�cbADFSABi�chHE�chXhADF�ADC)FHEGX)EKMNUS±��BaXhE�u�Ô3Ñ×W6Ò=cbHE�£�A�Y'MPCV]B�d]kMPU�XhEZlmMNUMPC)nGEGUdcfABi�±�DaXhEvÓ
Ñ×W�Ò´Jw�}H4E�nGEZU,chEGX)C�ABi�cbHEZChE�C)ADOPM�c ]BX���Y=]o�BE´�gONMP|kE�F�]Bn |kEZcbC�]kXhE�]kU,chMPn´��nZOPADU4MPn��DADX�cbMPnZEGC�]�cVchHEKcbABF°ABi
cbH4E�chXhADF�ADChF4HEGX)EBJ�egU�cbH4EvWABl7]BMNUC}ABiäcbHE�]Bl�FOPM�cbaW4E�FO�]kchEo]Ba4C8chHEGX)E�]BXhE�C)chXhADU��Y�EGC)chEGX)ON��Y8MPU4WC
]kcVcbHE�EZ�,a�]kcbABX�Y8HMPn Hqr�Y8HEGU°chHE�FO�]�cbEo]kajEGU4nGADaUdchEGXhC�]7Y�]o�DE�F�]Bn |kEZcGrqcbaX)U©]BXhADa4UW³MPUdcbA7OPADU�
nZ�xnZOPADUMNn��B�xXhEZCGJ

��A�Chal�l7]kXhMPªZEBr�Xb]BU4WADlñMPUM�cbM�]kOqY=]o�DE�F�]kn |BEZchC�ChaF�EGX)F�ADC)EGW©ADU³C)O�]o�DEZW¶l�Eo]kUj£�A�Y8C�H�]o�DE�]
cbEZUWEZUnZ�mcbAKC)EZc)cbOPEfMPUdchA�]KnZADOPONEGnZchMPADU�ABiqChADONMNc ]kX)��Y�]o�DE´�¢OPMN|BE�F�]kn |BEZchC=A��DEZX}]vC)OPA�Y8ON��WEZno]o�xMPU�KlmEG]BU
£�A�YçC�c ]kchEBJ

NqË O ����-*()��������óõ������-*���4�4�����

Û¯E7H�]o�DE7WEGX)MN�DEZW�]3X)EGWanZEGW¤l�A�W4EGO�i�ADX�cbHE�MNUdcbEGXh]BnZchMPADU¶ABi}EZ�,a�]kcbABXhM�]kO5�]BXhAxnGONMPUMNnm]kUW
��]BX)ABcbX)ADFMNn�Y=]o�DEZCwMNU�chHE�FXhEZChEZUnGEvABi���ADaU4W�]BX)��OP]o�DEGXf]BU4WSchHEGX)l7]BO.WMPC)ChMPF]kcbMNADUqJ��}HE�EG�,a�]�cbMPABUC
]BX)MPChE�cbHX)ADa�DH�cbH4E}Cb]Bl�E=OPABU��Y=]o�BEBrxOPA�YèÍ6X)ADaWE}U,alK��EZX�Chno]kOPMPU4��ABi.\jLwJD�}H4EfXh]kcbMNA�ABi�l�EGXhMNWMPABU�]BO
cbA�ªZADU�]BO�£A_Y8C�MNU©chHE�cbX)ADF�ADChFH4EGXhE�MNC�FXhADF�ADX�cbMPABU�]BOächA�cbHE�C)l7]BONO�Xh]kcbMNA�ABi5lmEZXhMPW4MPADU�]kOäONEGU�BchH
ChnG]BOPEZC�cbA�ªGADU]BOOPEZU�BchH�C)no]BONEGCZJ ` ADUd�DEZXhChEZON�BrxchHE8WADl�MPU�]BUdc��]BO�]BU4nGE}MPU�chHEf]kcbl�ADC)FHEGX)MPn}��ADaUW]BX)�
O�]o�BEGXf]BOPONA�Y8C=lmEZXhMNWMPADU]BO�£�A�Y8C}cbA���E�ABiächHE�Cb]Bl�E�ADXhW4EGXf]BC}ªGABU�]BOq£�A�Y8C8cbHEZXhEBJ"�}HE�OPA�Y�EGC�cVABXhWEZX
]BC���l�F4chABcbMNnGCwAki�cbHEv��ABaUW�]BX��jOP]o�DEGXw]BXhEvChMNlmFO���cbH4E�EG�,a�]kchADXhMP]BO�¥�|xlm]BU°EZ�,a�]kcbMNADUCZJw�}HEZXhEZi�ABXhE
l�EGXhMNWMPABU�]BO�]BUW�ªGADU�]kO��ABaUW�]BX���O�]o�BEGX�£�A�Y8C�]BXhE}FX)ADF�ADX)chMPADU�]kO�cbA�chHE8UEG�d]�cbMN�BE}ABi�cbHE8l�EGXhMNWMPABU�]BO
FX)EGChC)aXhE��BXb]BWMNEGUdcVMPU3chHE�A��DEZXhO���MNU�7i�X)EGEvchXhADF�ADC)FHEGX)EBJw¥"�,a�]�cbADX)M�]BO�HMP�BHjFX)EGChC)aXhEZC�]kcwchHEK�]BChE
ABi�cbHE�i�XhEZE�chXhADF�ADChF4HEGX)EmWX)MN�BEmWM��DEZXh�DEZU,cvEo]kC)cbEZXhO��³£�A�Y8CKMPU©cbH4Em��ADaUW]BX)�©OP]��BEGXZräEZUH�]BUnZMPU�



� Õ4u �

l�ADlmEZUdcbalñWMPC)ChMNF�]kcbMNADUqJ�pxMPl�MPO�]kXhON�Br�OPA�Y&FX)EGChC)aXhE�nZEGUdcbEZXhC�]kc�chHE���AkchcbABlñAki5chHEKchXhADF�ADChF4HEGX)E
WX)MN�DEKnGADUd�DEZXh�DEZUdcvEG]BC)chEGX)ON��£�A�Y8C�MPUjchHE���ADaUW]BX)�3O�]o�DEZXGr.]BOPC)A�]7ChABaXhnZE�ABi"WMPC)ChMNF�]kcbMNADUqJfÛ�HEGU
nGABaFOPEZW°cbA�chHE�EG�,a�]�cbADX)M�]BO���]BX)A�nZOPMPU4MPn�]BUW³��]kXhABchXhADFMNnKONADU�7Y�]o�DE�EG�,a�]kchMPADU4CwcbHEKOPA�Y�EZC)c�ADX)WEGX
ChABaXhnZE�Aki���ADaUW]BX)��OP]o�DEGX}W4MPChC)MPF�]�cbMPABU�]BXhMNChEZC8i�X)ADlðcbHE�l�EGXhMNWMPABU�]BO�nGADl�F�ABUEGUdc8ABi�cbHE���ADaUW]BX)�
O�]o�BEGX}£�A�Y�J"�}HEGX)EZi�ADX)E�chHE�W4�xU�]Bl�MPnGC8WX)MN�BE�chHE���ABaUW�]BX���O�]o�BEGX}£�A�YçcbA�]�l�MPUMNl�alòlmEZXhMPW4MPADU�]kO
�DEZOPAxnGM�cg�DJ"�}HMPCfMPl�FONMPEGC5cbH�]�cfchHE�W4�xU�]Bl�MPnZCfMNU�cbHE�cbX)ADF�ABChFHEZXhE�cbEZUWCfcbA�lmMNUMPl�MPªZEVchHE�FXhEZChCha4XhE
]kc�cbH4Em��]kChE�ADX�EG�,aMN�k]BONEGUdcbO��³l�MPUMNlmMNªGEKchHE�ªGADU�]kO"�BEGONA�nZMNcg�°chHEGX)EBJ7Û�HEZU¦MPU4nGADX)F�ADXh]kcbEZW¯MNUdcbA
cbH4E�]BlmF4OPMNchaWEvEG�,a�]kchMPADUCmÑ×Þ��V¥"L=L}Òàr�chHMPC�chEGUWEZUnZ�©MNC�lm]BUMNi�EZC)chEGW©]BC�]�UEG]BX�WEG�BEGUEZXb]Bn´�©ABi
cbH4E���ADaU4W�]BX)�©OP]o�DEGX�WMNChC)MPF�]kchMPADU³lm]kchXhM�§�J��}H4EmFX)EGC)EGUnZE7ABi�cbHEZXhlm]BO�WMNChChMNF�]kchMPADU³�X)Eo]B|,C�cbHMNC
WEZ�DEGUEZXb]Bn´�DJ

�}HESXhEZChaO�cbC�ABiVUxa4lmEZXhMPnG]BO}ChMNl�aOP]kcbMNADUCKMNUWMNno]kchE�cbH�]kc���ADaUW]BX)�¤OP]o�DEGX�]BU4WµchHEGX)l7]BO
WMNChChMNF�]kchMPADU°nG]BU©ChMN�DUMN±no]BUdcbO��SXhEGW4anGE�cbH4E�ªGADU�]kO�lmEG]BU°£�A�Y8C�aUONEGChC�chHEZ�°]BXhE�MNUMNchM�]BONMPªGEZWSY8M�cbH
Chlm]BONO�ªGABU�]BO��BEGOPAxnGM�cg�©]kc�chHE���]BC)E�Aki�chHE�i�XhEGE�chXhADF�ADChF4HEGX)EBJ��}HE�WMNChChMNF�]kchMPADU³ABi�l�Eo]BU³£�A�Y8CGr
MPU¦chaXhU.r�no]BU�MPU4HMP�M�cvY�]o�DE�EGU4EGXh�k�¤E´§�n H�]BU4�DE���E´cgY�EZEGU�cbHE�chXhADFMNnGC�]kUW�lmMNWO�]kchMNchaWEGCZJ°egU
�DEZUEGXh]BOqcbHE���ADaUW]BX)��OP]��BEGX}WMNChC)MPF�]kchMPADU�MNC=�DEGX���EZ¹�nGMNEGUdcfi�ADX}��]BX)ABcbX)ADFMPnok��]BX)A�nZOPMNUMPnfnZ�xnGONADUEZCVADX
]BUdcbM¨�gn´��nZOPADU4EGCf�a4cVMPCfl�an HjY�Eo]B|kEGXwi�ABXV��]kXhABchXhADFMNn�]BUWj�]BXhAxnGONMPUMNn�Y=]o�DEZC�ABi�ABFF�ABChMNchEvX)ABc ]�cbMPABUqJ
pxchXhADU��nZADHEGX)EGUdc�C)chXhan´cbaX)EGC�Y8HMPn H©i�ADX)l#]BX)E�OPEZChC�EZå�EGn´cbEZW¯�d�°chHE�WMPC)ChMNF�]kcbMNADU°ABi�l�Eo]BU°£�A�Y8C
ChMNUnGE�cbH4EGMPX8EZUEGX)�B��cbXb]kUC)i�EZXfchEGUWCfcbA���E�cbH4XhADa�BHjWMNXhEGn´c8Y=]o�DEà�¢Y�]o�DE�MPUdchEGXb]knZcbMNADUqr�UAkcVl�EGW4M�]kchEGW
�d�S��]BXhAxnGONMPUMNn�ªGADU]BOäl�Eo]kU3£�A�Y8CGJfegUM�cbM�]kO.Y=]o�BEKcbXh]BMPUCfMPUdchEGXb]knZcbMNU��MPU3chHEKF4XhEGC)EGUnZE�ABi��]BO�]BU4nGEGW
ªGABU�]BO�lmEG]BU7nZOPMPlm]kchE}C)c ]�cbEGC�cbHEZlmC)EGON�BEGC�EZ�DABON�DEVcbA�]�ChOP]��BEGW�Y�]o�DE�C�c ]kchE�]BUW7F�EZXhChMNC)c�A��DEGX�ChEo]kChADU�]kO
cbMNlmEZChnG]BOPEZCGJ��}H4EvWMNChC)MPF�]kchMN�BE��]BO�]BU4nGEGWSC)cb]kcbE�nGABUChMNC)cbCVABi�]�nGABOPOPEZnZchMPADU�ABi�nGADHEZXhEZU,cfY�]��BE�F�]Bn |kEZchC
ChMNlmMNO�]BX"cbA�ChABOPMNcb]BX)��Y�]��BEGCfi�ADX=Y8HMPn H�cbH4E�£A_Yç]kc}cbH4E��]BChE�ABiäcbHE�i�XhEZE�cbXhABF�ADC)FHEZXhE�MPC}l�MPUMNl�alSJ

�}HE�C)�xC)chEGlm]kcbMNn�MPUnZOPaC)MPADU�ABi���ABaUW�]BX���O�]o�BEGX}i�ADXhnZMPU��nG]BU3��E�]BFFONMPEZW�chAmAkcbHEZXV]kC)�xlmF�cbABchMPn
XhEZ�DMPl�EGCZJ5Í6ABX}E´§4]Bl�FOPEkr�\j]_^)W�]�]BUW3Ý�OPEGMNU¯Ñ¸sB�D�DsBÒ=H�]o�DE�WEGX)MN�BEGWjC)no]BONMPU�BC=i�XhADl~chHE�FO�]kUEZcb]BX)��chA
cbH4E�C)�xUADF�cbMPn�C)no]BONEGC�MNUjY8HMNn H°cbHEZXhE�]BX)E�XhEZChADU�]kU,c�l�MPW4O�]kchMNcba4WE�cbA7chXhADFMNnGC�nZADUUEZnZchMPADUCZJ��}HEZ�
no]kU¬]BONChA���E�MPUnZOPaWEZW³MPU¶]�C)chXb]BMN�DHdchi�ADX�Y=]BX)W©l7]BU4UEGX�MNU°cbHE�l�ADXhE��DEZUEGXh]BO�cbH4EGADX��³EG�,a�]kchADXhMP]BO
�8ADChC)�,�jY=]o�DEZC�MPU³l�Eo]BU³C)HEo]BX)C�WEGX)MN�BEGW©�d�©L�MPEZOPONA7]BU4W¬\3]_^)W�]©Ñ¸sk�D�DÕDÒàJKÍäMPU�]BONON�Br6chHE�aU4i�ABXhnGEZW
Y�]��BEGC8Y�E�H]��BE�nGADU4ChMPW4EGXhEZWj]kONY�]��xC=W4EGno]o�BEGW3Y8M�cbH�chMPl�EBJ�ßfA_Y�EZ�BEGXZrcbHE�]kchlmABChFHEZXhE�MNC�Cha4�x^)EGn´cfchA
ChEG]BChABU�]BOPO����k]BX)�xMNU��chHEGX)l7]kO*]BUWSnGADUd�DEZnZchMN�DEvi�ADXhnZMPU��Y8HMNn Hqr6MPU�cbHE�FXhEZChEZUnGE�Aki�W�]Bl�FMNU��nGADa4OPW
i�ADX)nGE�cbH4EKY=]o�BEGCv]BUW³l�Eo]BU°£�A�Y8C�MPUdchA�UEZYT��]BOP]BUnGEZW³C)cb]kcbEZCGJK�}H4E�MPUnZOPaC)MPADU°Aki5chHMPCwChEo]kChADU�]kO
i�ADX)nGMPU4��Y�ADaONW¬FX)A���MNWEm]BU¯MNlmF�ADX�c ]BUdc�E´§xchEGUC)MPADU¯ABi�chHE�chHEGABX)�³Y8HMNn H¬Y�E�ChH]BOPO�nZADUChMNWEGX�MPU
i�a4chaXhEfY�ADX)|6J�IwUABchHEGX�MPUdcbEZXhEZC)cbMNU�KW4MPXhEZnZchMPADU�MPC"cbAva4cbMNOPMPªZE}cbHEZChEwl�AxWEGONC"i�ABX5chHEwEZ�xa]kcbADX)M�]BO6AxnGEG]BU
MPUS]�WM�å.EZXhEGUdcfF�]BXh]Bl�EZcbEZX}XhEZ�DMPl�EBJ

� �P;�A�,�����,¬A�r°��,�"²¨�
Û¯EvY�ADaOPWjOPMP|kE�chAmchH�]BU|�ADaXVXhE´i�EGXhEZEGCwi�ABXw]�no]BX)EZi�aO�XhEG]BWMPU4�7ABi�chHE�lm]BU,aChnZXhMNF4c�]kUWjcbH4EGMPX

aC)EZi�aO"Cha4�D�DEGC�cbMNADUCGJm�}HE�XhEGC)Eo]BX)n H¦ABi�IKJê@4Jä\j]_^)W�]�MPC�F�]BX�cbMP]BOPO��3C)aFF�ADX)chEGW¯�,�¶ywp4Í��DXb]BUdcRQ
Þ�\°p,�gÓDÓdÜDskÔDÙdt�r � yV�·�DXh]BUdcKQëyV�D�4u é �gÓDÙ��buZ� �D� é Õm]kUW¶y�p4Í;Þ�\°pd� �4u�ÕBÓDÓ4u�Ô4J��}HE�X)EGChEG]BXhn H¯ABi



� Õds �

@4JÐIKJ6L�MNEGOPONA�Y=]kCVC)aFF�ADX)chEGWj�d�S]BU3y�p�Í\'we`���f¥®æäABC)cbW4A�n´cbADXh]BO�Í6EZOPONA_Y8C)HMPF.r�Q~Þ�\°p,�g�D�DÔDÕBÙ é Ù�]kc
�fæ"e J



� ÕDÕ �

�Bæ ´ æ��Bæ - ��æ��
L�MNEGOPONAr�@4J�IvJ]BU4W�IKJ�\3]_^)W�]4rhÊ)�}HE�¥�å.EZnZc}Aki�\SEGXhMNWMPABU�]BO�]BUWB'"EZX)cbMNno]BO.p�HEG]BX=ADU�chHE�egUdcbEZXb]Bn´cbMNADU

Aki5¥"�,a�]�cbADX)M�]BO�L=]BXhAxnGONMPUMNnK]kUW©L=]BX)ABcbX)ADFMPnK�fABChCh�d�°Û¬]o�DEZC�Ë º6À¡»4ÃBÄ¸¾ È�ÄÆÅTSVUWUYX[Z©ÂBÀÆÁ Ñ×MPU
F4XhEGC)C ÒàJ

L�A��xWqr*@4J���J�r$Ê)¥"�,a�]�cbADX)M�]BO*ChABOPMNcb]BX)��Y�]o�DEZCGJ*æ�]kX)c�e «��8ADChC)�,�³p�ADONMNcbABUC�Ë]\ X&^"ÁB__È�Xa`V¿ ¾hÂBÅYbhÇ
	cX r Ê�d r
uoÙDÓDÓ��bu_Ü�u_Ü�Ñ u�ÓDÔD�DÒ´J

ßVEZn |,OPEZ�Br�Û&J6IvJ�]kUWjIvJ�¥}J"��MPOPO¡rDÊbpxADlmE�C)MPl�FOPE�C)ADOPa4chMPADU4C8chAmchHEvF4XhAD�ONEGl Aki�i�ADXhnZEGW3EG�,a�]kchADXhMP]BO
ONADU��Y�]o�DEGC¼ËIe »4Â
	´À \ XgfabP_hXgZ¶¾´À ¾ibP	cXäº�b�¿�X r Ê6Ê�d J�sB�DÕ�� s�u_Ü�Ñ u�ÓDÔ é Ò´J

ßVABCh|,MPUCZr�LwJê@4J�]BUW¬Í�J �gÍ�J*@BMNUqrëÊ��}HEmMNUMNchM�]BO��k]BOPaE�FX)AD�ONEGl9i�ADX�cbX)ADFMNno]BO�F�EGX�cbaX)��]kcbMNADUC�cbA3]
�]BXhAxnGONMPUMNn�]kchlmADC)FHEZXhEEËje »4Â
	àÀ \ XkfabP_hXgZ¶¾´Àg¾ibP	�X�º�b�¿�X r Ê�Êml J�sBÓDÓ_� Õ4u_Ü�Ñ u�ÓDÓ4u�Ò´J

ßVABCh|,MPUCZr�LwJê@4Jä]BUW¢��J �¸z�J.z�]kU�r�Ê)�}HE7EZ�,a�]kcbABXhM�]kO�XhEGC)F�ABUChE7chA3H4MP�DHEZXvOP]kcbM�cbaW4E�i�ADXhnZMPU��ËE\WnSwÀpoqb�È�X�ºq¿´ÄpX r @rl r�uDu�ÓDÜ_� u_sxu�Õ�Ñ¸sk�D�D�dÒàJ
Ý�]BCb]kH�]BXb]�räIvJ*]BUW¦æ�Jêâ�Jäp�MNON�k]�Þ�M�]BCZrRÊh�fEZChF�ADUC)E7ABi�FO�]BU4EZc ]kX)�°Y�]o�DEGCvcbASC)c ]�cbMPABU�]BX)�jcbXhABFMPnG]BO

H4Eo]kchMPU�mMPU³]7�BOPAD��]kOä]�cbl�ADChFH4EGXhEvY8MNcbHjlmEZXhMPW4MPADU�]kO*]BUW°�DEZX)chMPno]kO�ChH4Eo]BX¼ËT\ XgSwÀpoqb�È�X�ºq¿´Ä r4"ã rqu�ÔBÓDÕ�� uoÓ4uDu�Ñ�uoÓDÔDÙdÒàJ
Ý�MPOP]BWMPCZr��Jq]kUW¶\¯J.Û�HEZEGONEGXGrvÊ)ßVADX)MPªGABU,cb]BO�]kUW°�DEZX)cbMNno]BO�C)cbX)anZchaXhE�ABi5AD�4ChEGX��DEZW¶chXhADF�ADChF4HEGX)MPn

EZ�,a�]kcbABXhM�]kO��fABChCh�d��Y�]o�DEGC¼Ës\ XVtV¾ibiU�ÁB_�È�Xgff¾ È�X r ÊBd�d r�sDsBÓBÔ4uZ��sBsBÓDÓdÜ�Ñ u�ÓDÓdtBÒ´J
â�MPlSr�ßvJ*]kUW ` J*æ�J ` H�]BU�4r�Ê�I cbHEZADX)�°i�ABX�lmMNWO�]kchMNchaWEvi�ABXhnGMNU��ABi5cbXhABFMPnG]BO�l�ABcbMNADUC�Wa4XhMPU4�

Y8MNUdcbEGX}l�ADUC)A�ABUC�Ëu\ XvSwÀ$oqb�È�Xäºq¿´ÄpX r ãw r6skÕdÜDÜ_� sBÕDÓds�Ñ u�ÓDÔ4u_ÒàJ
â�MPlSr4ß�J]BU4W ` JæäJ ` H]BU�r2Ê���EZUEGXh]kcbMNADU�ABi�MPUdcbEZXhU�]kOq]BUW�Eà§xcbEGX)U�]BO�l�A�W4Ewl�ABcbMNADUC�i�X)ADlòMPUdcbEZXhU�]BO

H4Eo]kchMPU�«�¥�å�EGn´cbCfABi��DEGX�cbMNno]BO�C)HEo]BXV]BUW�W�]klmFMNU��Ëx\ XvSwÀpoqb�È�X�ºq¿´ÄpX r 4"ã r6Ó é Ô��gÓdtDÜ�Ñ�uoÓDÔDÙdÒàJ
â�ADU�Da4EZc)�gßVMN�D�DMPU4CGr�\¯Jêp�J�rëÊ)�}H4EmEZMP�DEZU4i�aUn´cbMPABUC�ABi}â*]BF4O�]BnZE ÷ C�chMPW�]kO�EG�,a�]kchMPADU4C�A��BEGXv]SC)FHEGX)EEË^y	3b�¿�XkfzXäº�b�¿�Xk{kb�Å�ÃBb�Å n ºq¾|	cXvS}X r íN6í r6t�uBuZ� ÙD�DÜ�Ñ�u�ÓDÙBÔdÒ´J
\j]_^)W]4r�IvJ*]BUW¤\¶J�pxHEZiÆchEGXGrëÊb\3AxWEGONC�i�ABX�C�cbXh]kcbM�i�ADXhlëMPUC�c ]B�MNOPM�cg�³]BUW¶nGABU,�BEGn´cbMN�BEGO��¬nZADaFONEGW

Y�]o�DEZC�Ës\ XvSwÀpoqb�È�Xäºq¿´ÄpX r @�~ rqu_tBÙdÜ�� u_tBÔ é Ñ¸sB�D��u_Ò´J
\j]_^)W]4rqIKJq]BUW©��JqÝ�OPEZMPUqrbÊbpx�xC)chEGlm]kcbMNnKl�aO�cbM¨�gChnG]BOPE�l�A�WEZOPCfi�ADXwcbH4EKcbX)ADFMPnZC�ËT\ X&SwÀpoqb�È�X"ºq¿´ÄpX rN�d r�ÕdtBÜ_� ÕdÜBs�Ñ¸sB�D�BÕdÒ´J
\j]_^)W]4r�IKJ�r�� Å�Àp	ibGÃB»�¿´À×Ä�b�Å¬À�bx^��z��� È�ÂBÅ�Ã9�SÂ
�B¾ È���bP	�ÀÆÁ�¾}SwÀpoqb�È�U�Á�¾|	b¾�ÂBÅ�Ã�`V¿ ¾hÂBÅ rqIVlmEZXhMNno]BU

\3]kcbHEZl7]�cbMPnG]BO�pxA�nZMPEZcg�Br�Ñ¸sB�B�DÕdÒ´J
\j]_^)W]4r�IKJ�]kUWµ@4JÏIvJ�L�MNEGONOPArëÊ)�}HE�yVABUOPMNUEo]BX�egUdcbEZXb]Bn´cbMPABU¤ABifL=]BX)ABcbX)ADFMPn7]BUW�¥��,a�]kchADXhMP]BO

L�]BXhAxnGONMPUMNn��8ADChC)�,��Û¬]o�DEZC�Ës\ XvSwÀpoqb�È�X�ºq¿´Ä N�d r�u�ÔB�DÓ�� uoÔds�u�Ñ¡sB�D�DÕdÒàJ



� Õ éK�

\3ADC)|BA�Y8MNchªBr"LwJê\¯Jä]BUW ` Jìp�J�L�XhE´cbHEZX)chADUq«8Ê)IVU¦]BU�]kON�xChMNCvABi�i�XhMPn´cbMNADU�]BO�i�EZEGW��]kn |¯ADU¬]jl�ADMPC�c
EZ�,a�]kcbABXhM�]kO�Ý�EGON�xMNU�lmAxWEEËu\ XvSwÀpoqb�È�X�ºq¿´ÄpX r @rl r�s�u�ÔDÔ�� sDsB�DÙ�Ñ¸sB�D�B�dÒ´J

yVEZEGONMPUqr,@4JÏÞ�J�rAÊ)I;ChMNlmFONE�l�A�W4EGO�i�ABX�ChaX�i×]BnGE8C�cbXhEZChC�]BUW�ONA_Y=�¢OPE´�DEGO�£�A�Y²MNU�chHE=cbX)ADFMNno]BO4]kcbl�ADChF4HEGX)E
W4XhMN�BEGUS�d��FXhEZChnZXhMP��EGW3HEo]�cbMPU4��ËEe X \ Xgf�bP_
XgZ¶¾´À ¾ibP	cXäº�b�¿�X r Ê6ÊW4 r6Ü é Ü_� ÜDÜB��Ñ u�ÓDÔDÔdÒàJ

yVEZEGONMPUqr�@4J�Þ�J6]BUW³y�J"�.EGU�r�Ê)I[�,a�]BC)M��gEZ�,aMPONMP�X)MPalòcbXhABFMPnG]BO�nGMNXhnGa4O�]kchMPADU�l�A�W4EGOq��Í6ABXhl�aOP]kcbMNADU½Ë\ XvSwÀpoqb�È�X�ºq¿´ÄpX r @rl r�u_Ü é u´� u_ÜBÙBÙ�Ñ¸sB�B�D�dÒ´J
æ�]�cbADMNUEBrxIKJx]BUWm��JxÛ¬]BX)UqrhÊ��}HEVMNUdcbEGXh]BnZchMPADU�ABi�ONADU���,a�]BChM¨�gC�c ]kchMPADU�]kX)��Y�]o�DEGC�Y8MNcbH�cbADF�AD�DXh]BFHd�,Ë\ XvSwÀpoqb�È�X�ºq¿´ÄpX r ã�w r�u��4u�Ô_� u��dsBt�Ñ�u�ÓBÔdsDÒ´J
�8MPF�]4r.æäJ�rÞÊ � U³MPl�FX)A_�xMNU��]7ADU4E´�gOP]o�DEGX�AxnGEG]BO�l�AxWEGO*Y8MNchH°cbHEZXhl�A�W4�xU�]klmMNnGC�Ës\ X[��� »xÄ×ÃuZ¶¾ ¿ ÁmX rã�drã rqu�ÙDÓ_��sB�4u�Ñ u�ÓDÓdtBÒ´J
Û¬]BU�r�LVJ�]BU4W¬��J�â�M¡r|Ê)IòChMNlmFONE�chXhADF4MPno]kO�]�cbl�ADChFH4EGXhEmlmAxWEZO5Aki}XhEZOPEZ�k]BU4nGEmchA°ChH4ADX)c��¢cbEZXhl

nZOPMNl7]kchEV�k]BX)M�]kchMPADUC¼Ëq\ XvSwÀ$oqb�È�Xäºq¿´ÄpX r @�d r�sBÙB����sBÔ é Ñ�u�ÓBÓDÕdÒ´J
Û¬]BU�r6LwJ�]BU4WSáKJ6áwMPEkr�Êhâ�A_Yúi�XhEZ�xa4EGUn´�3EZ�,a�]kcbABXhM�]kOqY=]o�DEZC�MPU��BEGX)chMPnG]BOPO���ChH4Eo]BX)EGW°ªZADU�]BOq£�A�YÞË]\ XSwÀpoqb�È�X�ºq¿´ÄpX r @®ã r éDé Ó_� é ÙdÜ7Ñ�u�ÓDÓBÙdÒ´J
Û¯EG�C�cbEGXZr�æäJq@4JNrbÊh�8EGChF�ADUC)E�ABi�cbH4EvcbX)ADFMNno]BOä]kcbl�ADC)FHEGX)EvchA�OPAxno]BO*C�cbEo]kW4�ji�ADX)nGMNU��Ë Zjb�ÅX}�°¾hÂWXf8¾|�PX r Ê�d�d r�t�u�Ô�� t é u�Ñ u�ÓdÜDsBÒ´J
Û¯EG�C�cbEGXZrwæ�J=@4J�rSÊb\3EZn H�]BUMNChl�C�WEZchEGX)lmMNUMPU�¶cbHEj]kcbl�ADC)FHEGX)E°XhEZChF�ADUC)E°cbA¬C)Eo]¦C)aX)i×]BnZE

chEGl�F�EZXb]kchaXhE�]kUADlm]BOPMNEGC�Ë�\ XvSwÀpoqb�È�Xäºq¿´ÄpX r ã�~ r6tDt é ��tDÜ�u�Ñ u�ÓDÔ4u�Ò´J
Û¯EG�C�cbEGXZr*æäJ*@4J�rÞÊbpxEo]BC)ADU�]BONMNcg�SMPU°chHE�OPAxno]kO�]BU4W³XhEGl�ABchE�]kcbl�ADC)FHEGX)MPnvXhEGC)F�ABUChE�cbA�C)Eo]�C)aX)i×]BnZE

chEGl�F�EZXb]kchaXhE�]kUADlm]BOPMNEGC�Ë�\ XvSwÀpoqb�È�Xäºq¿´ÄpX r ã�w r é uZ� tDs�Ñ�uoÓDÔdsDÒàJ
Û�HEZEGOPEZXGr*\¶JNr��JÏyvJ.Ý�MNO�]BW4MPCf]BUW³æ�J�Û¯EG�C�cbEZXGrÞÊhâ*]BX)�DEKC)no]BONE�W4�xU�]Bl�MPnG]BO�±�EGONWC�]BC)ChAxnGMP]kcbEZWjY8MNchH

nZADUd�DEZnZcbM��DEZON��nGABaFOPEZW3EZ�,a�]kcbABXhM�]kO.Y=]o�BEGC�Ë]\ XvSwÀ$oqb�È�Xäºq¿´ÄpX r @rl r�Ù4uoÕ�� Ù é ��Ñ¸sB�D�B�dÒ´J
z�]BU�]kM�\¯J�r�LwJ ` H4EGU©]BUW3Û&JÐÛ&J��äaU4�rbÊ��}HE�\j]BW4WEGU�� @BaOPMP]BUjABChnGMNOPOP]kcbMNADU�AD�C)EGX)�BEGW©WaX)MPU��cbHE

� � ��I `$� Iw�V¥®e � æ}«r��ONAD��]BO��xMPEZYÞËu\ XvSwÀpoqb�È�Xäºq¿´ÄpX r @rl r�sBÕdÜ é � sBÕDÓDÙ�Ñ¡sB�D�D�DÒ´J

�}HMPC}lm]BU,aC)nGXhMNF4c8Y=]kCfF4XhEGF]BXhEZW3Y8MNchH�cbHE�IwI�pSâ��b� ¥ á[l7]BnZXhADC=�4t�JÏ�4J



� Õdt �

(b)

z = −z
B

z = 0

z = H
T

(a)

Troposphere

Boundary Layer

Í�MN�J8uDJ�� �}H4EKC)chXhan´cbaX)EvAki�cbH4E��BEGOPAxnGM�cg��]BCf]�i�aUnZchMPADUSABiäWEGF�cbHqJ�Ñ×]dÒ��}HEvOPEZiÆc8nZaX)�BEKC)HA�Y8CVcbH4E
��]BX)ABcbX)ADFMNn�lmEG]BU¶Y8MNUW¶MPU³cbHE�i�XhEZE�cbXhABF�ADC)FHEZXhEm]BUW¬��ADaU4W�]BX)�°O�]o�DEZXv]kCK]�i�aUn´cbMPABU¶Aki=HEZMP�DHdco�
HADX)MPªZADUdc ]BO5�DEGONA�nZMNcg�¬MPC�UABc�nZADUdcbMNUxa4ADaC�]BnGX)ADChC�ø � �¶]kUW¤cbHEZESMNC�]j�DADX�cbEà§µChHEZEZc�cbHEZXhEkJ¤�}HE
XhMN�DHdc�nZaX)�BE�ChH4A_Y8C�cbHEV��]BXhAxnGONMPUMNn8lmEG]BU7C)HEo]BX5Y8HMPn H7E´§�MPC�cbC=ADU4ON��MPU�cbHEfi�XhEZEVcbX)ADF�ADChFH4EGXhEVMPU�cbHMNC
l�A�WEZO¸Jä�}HEVW4EGF�EGUWEZUnGEwABi.chHEf�BEGX�cbMPnG]BO��DEZOPAxnGMNcg��ADU7HEZMP�DHdc5MPC"C)HA�Y8U�MPUjÑ×�6ÒàJ�egUmchHEfOPEZiÆc"nZaX)�BEwMNC
FONABchchEGW�cbHE�cbHE���]BX)ABcbX)ADFMPn�nZADlmF�ADUEZUdcfY8H4MPn H°MNCfªZEGX)A�]kcfcbHE��DX)ADaUWqr6MNUnGX)Eo]BC)EGCwONMPUEG]BXhO��7chAmcbH4E
cbABF¶Aki5chHE���ADaUW�]kX)�³OP]��BEGX�]BU4W©chHEGU©WEZnGX)Eo]BC)EGC�OPMPU4Eo]BX)ON��cbA�ªGEZXhA�cbH4XhADa�BHADa4c�chHE�cbX)ADF�ABChFHEZXhEkJ
�}HMNCm�DEZX)chMPno]kO8�BEGONA�nZMNcg�µMPC�cbHE3ChADa4XhnGE3ABi�chHEjWM��DEZXh�DEZUnGE°Aki�cbHE3HADX)MPªGABU,cb]BO8nGADl�F�ADUEGUdcmABi�cbH4E
��]BX)ABcbX)ADFMNn�£�A�Y'MPU�cbHE�cbX)ADF�ADChFH4EGXhEkJ��}HEv��]BX)A�nZOPMPU4MPn�nZADlmF�ADUEZUdcVMNC8FOPABc)cbEZWj]kc8chHE�XhMP�BH,cV]BU4W3MNC
ªGEZXhAm]kc}cbH4E�chADF3]BUW���AkchcbABl~ABiäcbHE�i�XhEZE�cbX)ADF�ABChFHEZXhEkJ



� ÕDÙ �

−10 0 10

−5000

−4000

−3000

−2000

−1000

0

1000

2000

3000

4000

5000

(a)

La
tit

ud
e 

(k
m

)

−10 0 10

−5000

−4000

−3000

−2000

−1000

0

1000

2000

3000

4000

5000

(b)

Velocity (m/s)

−5 0 5

−5000

−4000

−3000

−2000

−1000

0

1000

2000

3000

4000

5000

(c)

−5 0 5

−5000

−4000

−3000

−2000

−1000

0

1000

2000

3000

4000

5000

(d)

Í�MN�J"s�J � �.ADU�]kOqlmEG]BU��DEZOPAxnGMNcg�m±�EGONWC=i�ADX}C)O�]o�DEZWS£�A�Y8CZrrÝ � uDJfÑ×]dÒ$�.ADU�]kOqlmEG]BU��DEZOPAxnGMNcg��]kc}cbH4E
cbABF�ABi�cbHEVi�XhEGEVcbXhABF�ADC)FHEZXhEBJVÑ��6Òz�.ADU]BO�l�Eo]kU7�DEZOPAxnGMNcg�7]kc�cbHE��]BChE�ABi�chHEwi�X)EGEwchXhADF�ADChF4HEGX)EBJVÑ×noÒ
\3EZXhMPW4MPADU�]kO��DEZOPAxnGM�cg��MPU�cbH4E���ADaU4W�]BX)��O�]o�DEZXGJfÑ×W�Òv�.ABU�]BO.�BEGOPAxnGM�cg��MNU�chHE���ABaUW�]BX���O�]o�BEGXGJ



� ÕdÜ �

−10 0 10

−5000

−4000

−3000

−2000

−1000

0

1000

2000

3000

4000

5000

(a)

La
tit

ud
e 

(k
m

)

−10 0 10

−5000

−4000

−3000

−2000

−1000

0

1000

2000

3000

4000

5000

(b)

Velocity (m/s)

−5 0 5

−5000

−4000

−3000

−2000

−1000

0

1000

2000

3000

4000

5000

(c)

−5 0 5

−5000

−4000

−3000

−2000

−1000

0

1000

2000

3000

4000

5000

(d)

Í�MN�J�Õ�J�� �.ADU]BO4l�Eo]BU��BEGOPAxnGM�cg�K±�EZOPWC�i�ADX�chHE8]BW�^)a4C)cbl�EGUdc"£�A�Y�rYÝ � uDJ8Ñ¡]DÒD�.ADU�]BO�lmEG]BU��DEGONA�nZMNcg�
]kc*cbH4E5chADFvAki�chHE5i�X)EGE"cbX)ADF�ABChFHEZXhEkJ}Ñ×��ÒA�.ABU�]BOdl�Eo]BU��DEZOPAxnGM�cg��]kc�cbHE5��]BC)E�Aki4cbH4E"i�X)EGE"cbX)ADF�ABChFHEZXhEkJ
Ñ×noÒ8\3EGX)MPWMNADU�]BO��DEGONA�nZMNcg��MNU�cbHE���ADaUW]BX)��OP]o�DEGXZJVÑ×W6ÒÞ�.ADU�]kO.�DEZOPAxnGMNcg�7MPU�cbH4E���ADaU4W�]BX)��O�]o�DEZXGJ



� ÕDÔ �

−10 0 10

−5000

−4000

−3000

−2000

−1000

0

1000

2000

3000

4000

5000

(a)

La
tit

ud
e 

(k
m

)

−10 0 10

−5000

−4000

−3000

−2000

−1000

0

1000

2000

3000

4000

5000

(b)

Velocity (m/s)

−5 0 5

−5000

−4000

−3000

−2000

−1000

0

1000

2000

3000

4000

5000

(c)

−5 0 5

−5000

−4000

−3000

−2000

−1000

0

1000

2000

3000

4000

5000

(d)

Í�MN�J é J � �.ADU�]BO�l�Eo]BUS�DEZOPAxnGMNcg��±EGOPW4Cfi�ADX8cbH4EvC)O�]o�DEZWj£�A�Y�r"Ý � s�J�Ñ×]dÒÞ�.ADU�]BO*l�Eo]BU��DEZOPAxnGMNcg�S]�c
cbH4EwcbADF7ABi�cbHEVi�XhEGEVcbXhABF�ADC)FHEZXhEBJfÑ��6Òb�.ADU]BO6lmEG]BU7�DEZOPAxnGM�cg��]kc�cbHEV��]BC)E�ABiqcbH4Ewi�XhEZEwcbX)ADF�ABChFHEZXhEkJ
Ñ×noÒ8\3EGX)MPWMNADU�]BO��DEGONA�nZMNcg��MNU�cbHE���ADaUW]BX)��OP]o�DEGXZJVÑ×W6ÒÞ�.ADU�]kO.�DEZOPAxnGMNcg�7MPU�cbH4E���ADaU4W�]BX)��O�]o�DEZXGJ



� ÕDÓ �

−10 0 10

−5000

−4000

−3000

−2000

−1000

0

1000

2000

3000

4000

5000

(a)

La
tit

ud
e 

(k
m

)

−10 0 10

−5000

−4000

−3000

−2000

−1000

0

1000

2000

3000

4000

5000

(b)

Velocity (m/s)

−5 0 5

−5000

−4000

−3000

−2000

−1000

0

1000

2000

3000

4000

5000

(c)

−5 0 5

−5000

−4000

−3000

−2000

−1000

0

1000

2000

3000

4000

5000

(d)

Í�MN�J�txJ�� �.ADU]BO4l�Eo]BU��BEGOPAxnGM�cg�K±�EZOPWC�i�ADX�chHE8]BW�^)a4C)cbl�EGUdc"£�A�Y�rYÝ � s�J8Ñ¡]DÒD�.ADU�]BO�lmEG]BU��DEGONA�nZMNcg�
]kc*cbH4E5chADFvAki�chHE5i�X)EGE"cbX)ADF�ABChFHEZXhEkJ}Ñ×��ÒA�.ABU�]BOdl�Eo]BU��DEZOPAxnGM�cg��]kc�cbHE5��]BC)E�Aki4cbH4E"i�X)EGE"cbX)ADF�ABChFHEZXhEkJ
Ñ×noÒ8\3EGX)MPWMNADU�]BO��DEGONA�nZMNcg��MNU�cbHE���ADaUW]BX)��OP]o�DEGXZJVÑ×W6ÒÞ�.ADU�]kO.�DEZOPAxnGMNcg�7MPU�cbH4E���ADaU4W�]BX)��O�]o�DEZXGJ



�7é � �

0

50

100

150

200

250

D
am

pi
ng

 ti
m

e 
(d

ay
s)

0.2 0.4 0.6 0.8 1
Thermal dissipation coefficient –1.5

–1

–0.5

0

0.5

1

A
m

pl
itu

de
 r

at
io

0.2 0.4 0.6 0.8 1
Thermal dissipation coefficient

Í�MN�JwÙ�J�� Ñ¡]dÒ8Þ�]Bl�FMPU��cbMNlmEZCw]BCw]mi�aUn´cbMNADU°ABi�chHEGX)l7]BO�WMNChChMNF�]kchMPADUSnGAxEZ¹�nGMNEGUdcor VWYX i�ADXRÝ � uDJ
IwCqVW�X MNUnGX)Eo]BC)EGCvchHE�cbMPl�EGC)no]BONE�ABi�chHEmC)OPA�Y l�A�W4EmWEZnGX)Eo]BC)EGC�WXh]Blm]kcbMNno]BONON�Dr�cbHEZXhEG�d�¶WEZC)cbX)A���MNU�
cbH4E7E´§4]Bn´c�C)O�]o�xMPU�J�ßVA�Y�E´�DEZXGr�cbHE�cgY�A°WEGnG]o�¯chMPl�EGChnG]BOPEZC�WAjX)EGlm]BMPU©Y�EZOPO"ChEZF�]BXh]kcbEZWqJ3�}H4Emi×]BC�c
l�A�WE�MNCmEZChChEZUdcbM�]kOPON�¦aU�]kå�EGn´cbEGW.JTÑ��6Ò��}HE3Xh]kcbMNA¯AkiwcbH4EjªGABU�]BO8lmEG]BUµ��]BXhAkcbXhABFMPn�cbA¶��]BX)A�nZOPMNUMPn
�DEZOPAxnGM�cg��]kc}chHE���ABc)cbADlòABi�cbHE�i�X)EGE�cbX)ADF�ADChFH4EGXhE�]kc}chHE�EG�,a�]kchADX=i�ADX}EG]Bn H3AkiächHE�EGMP�BEGUd�DEZnZcbABXhC8ABi
cbH4E�W4MPChC)MPF�]�cbMPABU�l7]kchXhM¨§.J��}HE�UEG�d]�cbMN�BE��Xb]BU4n HjnGABXhXhEZChF�ADUWC}chA�chHE�ChOPA�Y8O���W�]Bl�F�EGW�lmAxWEkJ



�7é u �

0

50

100

150

200

250

D
am

pi
ng

 ti
m

e 
(d

ay
s)

1 2 3 4 5 6
Zonal Wavenumber –20

–15

–10

–5

0

5

10

W
av

e 
S

pe
ed

 (
m

/s
)

1 2 3 4 5 6
Zonal Wavenumber

Í�MN�J3Ü�J�� ` ]BC)EjuDr VW�X � ��r�F�ABChMNchMN�BEm��]kXhABchXhADFMNn�Y8MPUW¤]�cvchHE���]BC)E7ABi�cbHE7i�X)EGE�cbXhABF�ADC)FHEZXhE�]�c
cbH4EvEZ�xa]kcbADXZJ�Ñ×]dÒ}Þ�]BlmF4MPU��chMPl�E�]BCf]�i�aU4nZcbMNADUSABi�ªZADU�]BOqY�]o�DEKU,alK��EZXGJ�Ñ��6Ò�Û¦]o�DE�ChF�EGEZW°MPU�cbH4E
C)cb]kcbMNADU�]BX���i�Xb]klmEv]BCV]�i�aUn´cbMNADU3Aki�ªGADU]BO�Y=]o�DEZU,al���EGXGJV�}HEKa4FF�EZXV�4Xb]BUn HjnGADX)XhEGC)F�ABUWCwchAmcbH4E
ChONA�Y8ON��W]BlmF�EGW�Y�]o�DEGCZJ



�7é s �

0

20

40

60

80

100

D
am

pi
ng

 ti
m

e 
(d

ay
s)

1 2 3 4 5 6
Zonal Wavenumber –20

–15

–10

–5

0

5

10

W
av

e 
S

pe
ed

 (
m

/s
)

1 2 3 4 5 6
Zonal Wavenumber

Í�MN�J�Ô4J � ` ]BChE é r VW�X � �4ÚÏÙdÜ�rU4EG�d]kchMN�BE��]BXhABchXhADF4MPnwY8MNUWj]�c}cbHE���]BC)EvAkiächHE�i�XhEGE�chXhADF�ADChF4HEGX)Ev]�c
cbH4EvEZ�xa]kcbADXZJ�Ñ×]dÒ}Þ�]BlmF4MPU��chMPl�E�]BCf]�i�aU4nZcbMNADUSABi�ªZADU�]BOqY�]o�DEKU,alK��EZXGJ�Ñ��6Ò�Û¦]o�DE�ChF�EGEZW°MPU�cbH4E
C)cb]kcbMNADU�]BX���i�Xb]Bl�E�]BC�]mi�aUn´cbMPABU°ABi5ªGADU]BOäY�]o�DEGU,alK��EZXGJ��}HE�OPA�Y�EGXw�4Xb]BUn H©nZADXhX)EGChF�ADUW4C�cbA�cbH4E
l�ADXhE�C)OPA�Y8ON�7W�]Bl�F�EZW�Y�]o�DEZCGJ



�7é Õ �

0 5 10 15 20 25 30 35 40

−5

0

5

M
er

id
io

na
l (

x 
10

00
 k

m
)

(c) Velocity at bottom of troposphere

0 5 10 15 20 25 30 35 40

−5

0

5

M
er

id
io

na
l (

x 
10

00
 k

m
)

(d) Velocity at top of troposphere

Zonal (x 1000 km)

0 5 10 15 20 25 30 35 40

−2

0

2

(b) Velocity in the boundary layer

0 5 10 15 20 25 30 35 40
−2

−1

0

1

2
(a) Amplitudes; Time =0 Days

Í�MN�J�Ó4J � egUMNchM�]BO�nZADUWM�cbMPABU¶i�ADX�]¶uDu é �D��|,l/ChADONMNc ]kX)�°Y�]o�DE7chXb]o�DEZOPMPU4�j]kcmØ�u_t�lmC Ö�Q J¶Ñ¡]dÒ�Û¬]��BE
Iwl�FONMNcba4WEGCZr�C)ADOPMNW��=��]kXhABchXhADFMNnBr6W�]BC)HEGWS�=��]kXhAxnGOPMNUMPnkJ�Ñ��6Ò$'"EZOPAxnGM�cg��MPUScbHE���ABaUW�]BX��SO�]o�DEZXGJvÑ×noÒ'"EGONA�nZMNcg�7]kc=chHE���]BC)E�ABiächHE�i�XhEZE�cbX)ADF�ABChFHEZXhEkJwÑ�W6Ò�'"EZOPAxnGMNcg�7]kc=chHE�cbABFSAki�chHE�i�XhEZE�cbX)ADF�ABChFHEZXhEkJ
�}HE8£�A�Y8C�MNU�]BOPOxcbHE8±��DaX)EGC5]BX)EfC)HA�Y8U7MNU�chHEfno]BX)XhMPEZX�Y=]o�BEVi�Xb]klmE=AkiqXhE´i�EGX)EGUnZEBr�Øvu�Ù�ÚêÙ�l�C´Ö�QàJ�Í�ADX
]BONO�ABi�cbH4EKChABOPMNcb]BX)�7Y=]o�DEZCGr.chHEvchXhADF�ADC)FHEGX)MPn�£�A�Y'�DEZnZcbABXhC�]BX)EvF4OPABc)cbEGWSY8MNchH3cbH4EKCb]klmE�ChnG]BOPMNU�7]kC
]BX)E�chHE���ABaUW�]BX���O�]o�BEGX=£�A�Yç�BEGnZchADXhCZr�cbHE�O�]�chcbEZX=��EGMPU4��C�cbX)EZcbn H4EGWjchA�EZlmF4H�]BChMNªGE�£�A�Y�i�EG]kcba4XhEGCZJ



�7éDéK�

0 5 10 15 20 25 30 35 40

−5

0

5

M
er

id
io

na
l (

x 
10

00
 k

m
)

(c) Velocity at bottom of troposphere

0 5 10 15 20 25 30 35 40

−5

0

5

M
er

id
io

na
l (

x 
10

00
 k

m
)

(d) Velocity at top of troposphere

Zonal (x 1000 km)

0 5 10 15 20 25 30 35 40

−2

0

2

(b) Velocity in the boundary layer

0 5 10 15 20 25 30 35 40
−2

−1

0

1

2
(a) Amplitudes; Time =20 Days

Í�MN�J/u��4J � �}H4E¦ChADONMNcb]BX)�®Y�]o�DE¤ABiK±��DaX)E¦Ó®]kiÆchEGXjsB�²W�]o�xCGJ Ñ¡]dÒ�Û¬]��BE¦Iwl�FONMNcba4WEGCZr�ChADONMPW;�
��]BX)ABcbX)ADFMNnBr=W�]kChHEZW²����]kXhAxnGOPMNUMPnkJ&Ñ×��Ò�'"EGONA�nZMNcg�¤MNUèchHE°��ADaUW�]kX)�µO�]o�DEZXGJTÑ×noÒ�'"EZOPAxnGMNcg�µ]�c7cbH4E
��]BC)E�ABiächHE�i�XhEZE�chXhADF�ADC)FHEGX)EBJwÑ×W6Ò�'"EZOPAxnGM�cg��]kc}chHE�cbADFSABi�cbHE�i�XhEZE�cbXhABF�ADC)FHEZXhEBJ



�7é t �

0 5 10 15 20 25 30 35 40

−5

0

5

M
er

id
io

na
l (

x 
10

00
 k

m
)

(c) Velocity at bottom of troposphere

0 5 10 15 20 25 30 35 40

−5

0

5

M
er

id
io

na
l (

x 
10

00
 k

m
)

(d) Velocity at top of troposphere

Zonal (x 1000 km)

0 5 10 15 20 25 30 35 40

−2

0

2

(b) Velocity in the boundary layer

0 5 10 15 20 25 30 35 40
−2

−1

0

1

2
(a) Amplitudes; Time =0 Days

Í�MN�J�uDuDJ � egU4MNcbMP]BO*nGADU4WMNchMPADUji�ABX�]BUAkcbHEZX�uDu é �B�7|,lëC)ADOPM�c ]BX��SY�]o�DE�cbXh]o�DEGONMPU��]kc�Ø�u_t�lmC Ö�Q J�Ñ¡]DÒ
Û¬]��BE³Iwl�FOPM�cbaW4EGCGr}C)ADOPMNWµ���]BXhABchXhADF4MPnBr}W]BChHEZW®����]BX)A�nZOPMNUMPnkJ Ñ×��Ò�'"EGONA�nZMNcg�µMPUècbHE³��ADaUW]BX)�
O�]o�BEGXGJ°Ñ×noÒ|'"EZOPAxnGMNcg�°]kc�cbHE���]BC)EmAki�cbH4E�i�X)EGE�cbX)ADF�ABChFHEZXhEkJ©Ñ×W6Ò�'"EZOPAxnGMNcg�³]kc�cbHE�cbADF¶ABi�cbHE�i�XhEZE
cbX)ADF�ADChFH4EGXhEkJ



�7é Ù �

0 5 10 15 20 25 30 35 40

−5

0

5

M
er

id
io

na
l (

x 
10

00
 k

m
)

(c) Velocity at bottom of troposphere

0 5 10 15 20 25 30 35 40

−5

0

5

M
er

id
io

na
l (

x 
10

00
 k

m
)

(d) Velocity at top of troposphere

Zonal (x 1000 km)

0 5 10 15 20 25 30 35 40

−2

0

2

(b) Velocity in the boundary layer

0 5 10 15 20 25 30 35 40
−2

−1

0

1

2
(a) Amplitudes; Time =10 Days

Í�MN�J©u_s�J � �}HE7XhEGl�U�]BUdchC�ABi=chHE�ChABOPMNcb]BX)�jY=]o�DE�Aki=±��DaX)E°uDu7]kiÆcbEZX7u��jW]��xCZJj�}HE�]klmFONMNchaWEGC
]BX)E�]BOPX)Eo]BW��7�DX)Eo]kchON�mWEGnG]o�DEGWj]BUW��d�SsB�vW�]o��Cf]BX)E�]B�C)ADOPa�cbEGO��7U4EG�DONMP�DMN�OPEkJ=Ñ×]dÒ5Û¬]��BE�Iwl�FOPM�cbaWEZCGr
ChABOPMPWj�}��]BXhAkcbXhABFMPnkr�W�]BChH4EGW³�f��]BXhAxnGONMPUMNnBJmÑ×��Òë'"EZOPAxnGM�cg�jMNU°cbHE���ADaUW�]kX)�°OP]o�DEGXZJSÑ×noÒR'"EGOPAxnGM�cg�°]�c
cbH4E��]BChE�ABi�cbHE�i�X)EGE�cbX)ADF�ABChFHEZXhEkJ�Ñ�W6Ò�'"EGONA�nZMNcg��]�c}cbHE�cbABF3ABi�cbH4E�i�X)EGE�cbX)ADF�ADChFH4EGXhEkJ



�7é Ü �

0 5 10 15 20 25 30 35 40

−5

0

5

M
er

id
io

na
l (

x 
10

00
 k

m
)

(c) Velocity at bottom of troposphere

0 5 10 15 20 25 30 35 40

−5

0

5

M
er

id
io

na
l (

x 
10

00
 k

m
)

(d) Velocity at top of troposphere

Zonal (x 1000 km)

0 5 10 15 20 25 30 35 40

−2

0

2

(b) Velocity in the boundary layer

0 5 10 15 20 25 30 35 40

−2

0

2

(a) Amplitudes; Time =0 Days

Í�MN�J}u�Õ4J � egUMNchM�]BO��DEGONA�nZMNcg��F4XhAB±�ONE�ABi�]���]BX)ABcbX)ADFMNn�Y=]o�DE�cbXh]BMPU�Y8MNchH�UAmMNUMNchM�]BO���]BX)ABcbX)ADFMNn�lmEG]BU
Y8MPU4Wm]kUW���]BXhAxnGONMPUMNn�l�Eo]kU�C)HEo]kX5Akiqt�l�C Ö�Q J=Ñ¡]dÒäÛ¬]o�DE8Iwl�FONMNcba4WEGCZrDChADONMPWK�*�]BXhABchXhADF4MPnBrBW�]BChH4EGW��
��]BX)A�nZOPMNUMPnkJ"Ñ×�6Ò"'"EZOPAxnGM�cg�wMNU�cbHE"��ADaUW�]kX)��OP]o�DEGXZJ=Ñ�n�Ò"'"EZOPAxnGMNcg�w]kcqchHE"��]BC)E�ABi�chHE�i�XhEZE�cbX)ADF�ABChFHEZXhEkJ
Ñ×W�Òb'"EZOPAxnGM�cg��]kc}chHE�cbADFSABi�cbHE�i�X)EGE�cbX)ADF�ABChFHEZXhEkJ



�7é Ô �

0 5 10 15 20 25 30 35 40

−5

0

5

M
er

id
io

na
l (

x 
10

00
 k

m
)

(c) Velocity at bottom of troposphere

0 5 10 15 20 25 30 35 40

−5

0

5

M
er

id
io

na
l (

x 
10

00
 k

m
)

(d) Velocity at top of troposphere

Zonal (x 1000 km)

0 5 10 15 20 25 30 35 40

−2

0

2

(b) Velocity in the boundary layer

0 5 10 15 20 25 30 35 40

−2

0

2

(a) Amplitudes; Time =14 Days

Í�MN�J¬u é J�� '"EGONA�nZMNcg�¶FXhAk±�OPE3u é W�]o�xC�]kiÆchEGX�]BU¬MPUM�cbM�]kOPON�3��]BX)ABcbX)ADFMNnmY�]��BE�cbXh]BMPU¶Y8MNcbH¬UA³MPUM�cbMP]BO
��]BX)ABcbX)ADFMNn�lmEG]BU�Y8MPUW3]BUW���]kXhAxnGOPMNUMPnVlmEG]BU�ChHEG]BX8ABi�t�l�C´Ö�Q J��}HEmÊ Y�EZC)cbEZXhO���Y8MPUWS�aX)C)c�Ëk�gONMP|BE
EZ�BEGUdc�F�EGXhC)MPC�cbC�WEZChFM�cbE���ABchH¦��ABaUW�]BX��¶O�]o�DEZX�]BUW¬chHEGX)l7]kO�WMNChC)MPF�]kchMPADU¶WMNChChMNF�]kchMPADUqJ¬Ñ¡]DÒ�Û¬]��BE
Iwl�FONMNcba4WEGCZr�C)ADOPMNW��=��]kXhABchXhADFMNnBr6W�]BC)HEGWS�=��]kXhAxnGOPMNUMPnkJ�Ñ��6Ò$'"EZOPAxnGM�cg��MPUScbHE���ABaUW�]BX��SO�]o�DEZXGJvÑ×noÒ'"EGONA�nZMNcg�7]kc=chHE���]BC)E�ABiächHE�i�XhEZE�cbX)ADF�ABChFHEZXhEkJwÑ�W6Ò�'"EZOPAxnGMNcg�7]kc=chHE�cbABFSAki�chHE�i�XhEZE�cbX)ADF�ABChFHEZXhEkJ



�7é Ó �

0 5 10 15 20 25 30 35 40

−5

0

5

M
er

id
io

na
l (

x 
10

00
 k

m
)

(c) Velocity at bottom of troposphere

0 5 10 15 20 25 30 35 40

−5

0

5

M
er

id
io

na
l (

x 
10

00
 k

m
)

(d) Velocity at top of troposphere

Zonal (x 1000 km)

0 5 10 15 20 25 30 35 40

−2

0

2

(b) Velocity in the boundary layer

0 5 10 15 20 25 30 35 40

−2

0

2

(a) Amplitudes; Time =0 Days

Í�MN�Jju_txJ�� egUM�cbM�]kO��DEZOPAxnGMNcg�°FXhAB±OPE�ABi}]S��]BXhAxnGONMPUMNnKY�]��BE7cbXh]BMPU³Y8M�cbH¬�]BXhABchXhADF4MPn�l�Eo]BU¶Y8MPUW¶ABi
s�Úêt�lmC Ö�Q ]BUWè��]BX)A�nZOPMPU4MPn�l�Eo]BUèChHEG]BX7ABi�t�l�C Ö�Q JTÑ×]dÒ�Û¦]o�DEjIwl�FOPM�cbaWEZCGr�ChADONMPW¤����]kXhABchXhADFMNnBr
W�]BC)HEGWS���]BXhAxnGONMPUMNnBJwÑ×�6Òb'"EGONA�nZMNcg��MNUSchHEK��ADaU4W�]BX)��OP]o�DEGXZJ�Ñ×noÒ$'"EZOPAxnGM�cg��]kc8cbHEv��]BC)EvABiäcbHE�i�XhEZE
cbX)ADF�ADChFH4EGXhEkJVÑ×W6Òz'"EGONA�nZMNcg�7]kc8cbHE�chADF�ABiächHE�i�XhEZE�chXhADF�ADC)FHEGX)EBJ



� tB� �

0 5 10 15 20 25 30 35 40

−5

0

5

M
er

id
io

na
l (

x 
10

00
 k

m
)

(c) Velocity at bottom of troposphere

0 5 10 15 20 25 30 35 40

−5

0

5

M
er

id
io

na
l (

x 
10

00
 k

m
)

(d) Velocity at top of troposphere

Zonal (x 1000 km)

0 5 10 15 20 25 30 35 40

−2

0

2

(b) Velocity in the boundary layer

0 5 10 15 20 25 30 35 40

−2

0

2

(a) Amplitudes; Time =14 Days

Í�MN�Jju�Ù�J�� '"EGONA�nZMNcg�³F4XhAB±�ONE3u é W�]o�xC�]kiÆchEGX�]BU¯MPUM�cbM�]kOPON�S��]kXhAxnGOPMNUMPn�Y�]o�DE7chXb]BMNU³Y8MNcbH¯��]BX)ABcbX)ADFMPn
l�Eo]BU®Y8MNUW;ABiKs�Úêt�l�C Ö�Q�]kUW;��]BX)A�nZOPMPU4MPnSlmEG]BU;ChHEG]BX�ABiKt�lmCàÖ�QàJ[I9C)chXhADU����]kXhABchXhADFMNn3Y�]o�DE
F�]Bn |kEZcvUEo]kXð� � sB��MPUWMNno]kchEGC�chH�]kc�WMNChChMNF�]kchMPADU³WAxEGC�UAkc�MPUHMN�MNcwcbHE�nGABU,�BEGX)ChMPABU¯ABi���]BX)A�nZOPMNUMPn
Y�]��BE�EGUEZXh�B�°chA���]BX)ABcbX)ADFMPn�Y=]o�BE�EZUEGX)�B�DJ�Ñ¡]dÒ8Û¦]o�DE�IVlmFONMNchaWEGCZr.C)ADOPMNW3�8��]BX)ABcbX)ADFMNnBr.W]BChHEZW°�
��]BX)A�nZOPMNUMPnkJ"Ñ×�6Ò"'"EZOPAxnGM�cg�wMNU�cbHE"��ADaUW�]kX)��OP]o�DEGXZJ=Ñ�n�Ò"'"EZOPAxnGMNcg�w]kcqchHE"��]BC)E�ABi�chHE�i�XhEZE�cbX)ADF�ABChFHEZXhEkJ
Ñ×W�Òb'"EZOPAxnGM�cg��]kc}chHE�cbADFSABi�cbHE�i�X)EGE�cbX)ADF�ABChFHEZXhEkJ



� t�u �

0 5 10 15 20 25 30 35 40

−5

0

5

M
er

id
io

na
l (

x 
10

00
 k

m
)

(c) Velocity at bottom of troposphere
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(d) Velocity at top of troposphere

Zonal (x 1000 km)
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(b) Velocity in the boundary layer
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(a) Amplitudes; Time =0 Days
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(c) Velocity at bottom of troposphere
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(d) Velocity at top of troposphere

Zonal (x 1000 km)
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(b) Velocity in the boundary layer
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(a) Amplitudes; Time =60 Days
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