
���������
	��	�������������������� �"!#�%$&�(')�
* �,+��('-'/.102�3$4.651�879+:�;	���'/�<�;�=7>.?'�@A�B$

CEDGFIHKJ�DML�DONGP�QRP�SUT)V&P�W?P�JXDRY[Z\F]P�QMPX^`_`Z?abT�cedgf4HKDGW\hGi]T)CEDGjkDGF`Z[l?ZnmIHpoqP�F`PGi
rts6uwvUxyuIz|{~}�z(�|u`��u`��z����E��vn�A��uI��uw��}��n��uIvUx(}�{?�-���XuIz����-��zyx��|�k���n�w��xy��}�v-����uwv�z��-�(vn����uwz�����x����
����z����� U���n��v¡���k�B�����£¢ ��}b�U���B�U¤¥��x��n¦ x�uwv�z���§K�-¦ ����¦ ¨��©1ª¥«8¬ �[O�)®?O�w��uIvn�<u¥s6uIvUxyuwz6��vn�B��uw�n��z�x��quwvUxk}�{G®¯vO{~}�zy�B�bx���}�vB��vn�
s6}����n�OxyuIz1O�w��uIvn�<u`�w�
����z���°¡}���uIv-± �(�(v�����uIz��y��x����O����z��n�� ����n��v² �����X}�z���xy}�zy�³}�{´���bxy�nzyuq®¯vO{~}�zy�B�bx���}�vµO�<��uwvn�wu��/��uI�n��zyxy�quwvUx8}�{1®¯vO{~}�zy�B��xy��}�ve��vn�µs6}���§
�n�OxyuIz�O�<��uwvX�<uI�I������z���°:}��quwv�± �(��v�����uwz��y�gx����¶����z����� U���n��v

·�¸�¹�ºO»�¼?½�º
¾B¿\ÀMÁ4Â/ÃXP�W/ÄUÀUÂÆÅtPXFI^]¿ÆÇAj\_`À�FIÃ�HKW\h�L/PX^`ÀUÈKÈ£H£^`À�ÉÊIÊ¡Ë�ÁAÌ³ÅtÇ&L-É�Ê`ÊwÍ4oqPX_:_`Z/ÄUÄUÀ�_`_wÎ�Z\È�ÈKP�Z\W\Äb¿\À�ÂÆDGW

ÌAÀ�ÄUÀ�Qej6À�FEÏ�ÐGÐ2Ï:j2N[C4Pn^]HKD�W?P�È|L�Ñ?P�ÄUÀ�ÌAÀ�ÃGÀUÈ£DGÑ\Q#ÀUW2^
Á4hGÀ�W\Ä�NÒË�CEÁAL/Ì
ÁAÍ�D�Î�ÓGP�Ñ?P�W´d�Ô³ÈKDGj\P�È1ÊQÕÉ
PXhGÀUF:Ë�Ô&Ö|ÊwÍEP�jkD2P�FIÂ%Á4Ì³Å�Ç&L-É�Ê`ÊBH£_4P�W%DGÑ/^`HKÄ¶PXÈ�_IÀUW\_IDGF4^`¿?PX^EDGj\_`À�FIÃ�ÀU_³F`À�×?ÀUÄ�^]À�ÂØ_`DGÈKP�FEF`P�Â\HKPX^]H£DGW
PXW\ÂÙHKW/Î�F`P�F`À�Â[F`P�Â\HKPX^]H£DGWRÎ�F`D�QÚÅ8P�FI^`¿´Ûg_
_IZ\FIÎ�PXÄUÀ³oÜH£^`¿Ý¿-N�ÑkÀUF<ÉQeZ\Èp^]H~ÉÄb¿?P�W/W\ÀUÈ£_Ud;ÊWÝ^]¿\H£_BÑ?P�ÑkÀUF�T\o�À
Ñ/F`ÀU_IÀUW2^8F`À�_`Z\Èp^]_�D�Î\^]¿/À�Þ?FI_I^;PXW?P�È£N�_IHK_(oÜH£^]¿ÕÔ�Ö|Ê´Â?Pn^bP4Z\_IHKW\h
^]¿\À�Ñ?PX^I^]ÀUFIWeÂ\À�ÄUDGQ#Ñ6D�_`H£^`HKDGW�Q#À�^]¿/D�Â
Ë�ß8Ì&Y�Í�T)oÜ¿\HKÄb¿àHK_EP�W�P�W\P�È£N�_`H£_4PXÈKhGDGFIH£^`¿\QáÂ\À�ÃGÀ�ÈKDGÑkÀUÂ�H£WàQeZ/È£^]H~ÉÂ\H£QMÀ�W\_`H£DGW?P�ÈkF`À�×?ÀUÄ�^bP�W/ÄUÀe_IÑ?P�ÄUÀ
PXW\ÂâH£_Õ_`Z\Hp^bP�j/ÈKÀ�Î�DGFÕ_IÀUW\_IDGFMH£W\Â\À�Ñ6À�W\Â\ÀUW2^MP�W?PXÈ£N�_`H£_UdãÁ,_`À�^RD�ÎE_`ÑkÀUÄ�^]F`P�ÈBF`À�×?ÀUÄ�^bP�W\Ä�ÀàDGj/_`ÀUFwÃGÀ�Â
j2N[Ô&Ö|Êto�ÀUFIÀ&_`Z\Ä�ÄUÀU_I_IÎ�Z\È£È£N�^`F]P�W/_IÎ�DGFIQMÀ�Â[H£W2^]De^]¿/F`ÀUÀ³Ñ\PX^`^`ÀUF`W[Â\À�ÄUDGQ#Ñ6D�_`H£^`HKDGWRÄUD�À�ä#ÄUH£ÀUW2^]_ÜZ\_IHKW\h
ß8Ì&YåoÜH£^`¿\HKWØæ-ç3ÀUF`FIDGF³ÑkÀUF&Â\ÀUh�F`ÀUÀ#D�ÎtÎ�F`À�ÀUÂ\DGQ[dµèE_IHKW\hÝ^`¿\ÀU_IÀMÄ�D�À�äMÄ�HKÀ�W-^`_UT(ÃGÀ�hGÀ�^]PX^]H£DGWéHKW\Â\À�ê
j\P�_`À�ÂeDGW:Ñ\PX^`^`ÀUF`W¡Â\ÀUÄ�DGQ#Ñ6DG_IH£^`HKDGWMË�ë4Ê<ß8Ì&Í|o�P�_¥ÄUP�ÈKÄ�Z\ÈìPn^]ÀUÂ1T�P�W/Â:_`ÀUP�_`D�W?P�È�Äb¿?P�W\hGÀ�D�Î\Ã�ÀUhGÀ�^bPX^`HKDGW
o�P�_tÂ\À�^`ÀUÄ�^]ÀUÂ#Î�F`DGQíëAÊ<ß8ÌîHKQMP�hGÀqD�Î1l?ÀUj\FIZ?P�FwNµP�W\ÂRÓ�Z\W\ÀXd;l?F`DGQí^]¿\À�_`À
F`ÀU_IZ\È£^UT-ÁAÌ³ÅtÇ&L-ÉÊIÊwïGÔ�Ö|Ê
Â\PX^bPÕHK_BÀ�ð1À�Ä�^`H£ÃGÀ&Î�DGFBQ#DGW\Hp^]DGFIHKW\h:^`¿\À&ÈìP�W/ÂÝÄUDOÃGÀ�F
^N�ÑkÀU_EP�W\ÂÙÃGÀUh�À�^bPn^]HKD�W%Äb¿?PXW\hGÀU_�d

ñ[ò2ó´ôeõ »nö�¹X÷ ÁAÌ³ÅtÇ&L-ÉÊIÊwïGÔ�Ö|ÊbT�^]¿\À&Ñ?PX^I^]À�F`W[Â\ÀUÄ�DGQMÑkDG_IH£^]H£DGWÝQ#À�^]¿/D�Â´T�ëAÊ<ß8Ì

ø ù(ú�û;ü;ýÙþØÿ��Bû��Uý#ú

�
Z\QRPXW:P�Ä�^]HpÃ�Hp^]H£ÀU_|¿?P¶ÃGÀ�F]P�Ñ/HKÂ\ÈpNAÄb¿?P�W/hGÀUÂ¡ÈìP�W\Â�ÄUDOÃ�ÀUF�^N�ÑkÀU_¥P�W\Â�Äb¿?P�W\hGÀ�Â:^]¿/ÀtW\PX^]Z\F`P�È-Ä�N�ÄUÈ£ÀU_
DXÎ�ÀUW/ÀUF`hXNàPXW\ÂàQMPX^]À�F`HKP�ÈK_�T\Ä¶P�Z/_`HKW/hMÀ�W-Ã�H£F`DGW\Q#ÀUW2^]P�È(Ñ\F`DGj/ÈKÀUQ#_Ud�Ê�^4H£_
H£QMÑkDGFw^bP�W2^B^]D#Z\W\Â/ÀUF`_w^bP�W/Â
^`¿\À&Ñ\F`À�_`À�W-^E_`Hp^]Z?Pn^]HKD�WÙP�W\Â[H£^]_BH£W/×?Z\À�W\ÄUÀXd
L/Pn^]ÀUÈ£ÈKHp^]À&_`À�W\_`DGF4Â?PX^bPMHK_
Z\_`À�Î�Z\È�Î�DGF
Q#DGW\H£^`DGF`H£W\hÕ^]¿\À¡Ñ\F`À�_`À�W-^&_IH£^`Z?PX^]H£DGW[D�Î8À¶P�Fw^]¿´d
¾B¿\ÀeÁEÂ�É

ÃXP�W/ÄUÀUÂ�Å8P�Fw^]¿�ÇAj\_`À�FIÃ�HKW/h L/PX^]À�ÈKÈ£H£^]À�ÉÊIÊµË�Á4Ì³Å�Ç&L-É�Ê`ÊwÍ³oqP�_Õ_IZ\ÄUÄ�ÀU_I_IÎ�Z\ÈÜÈìPXZ\W\Äb¿\À�Â DGWãÌAÀUÄ�ÀUQejkÀUF
ÏXÐGÐ2Ï#j2N%C4Pn^]HKD�W?P�È�L�Ñ?PXÄUÀÕÌAÀ�ÃGÀUÈ£DGÑ\Q#ÀUW2^EÁ4hGÀ�W\Ä�NÆËyC
Á³L/ÌÜÁ³ÍÜD�ÎtÓGP�Ñ?PXW´dEÔ&È£DGj?P�È|ÊQMP�hGÀ�FeËyÔ�Ö|ÊwÍ
PXj6D2PXF`ÂRÁ4Ì³ÅtÇ�L2ÉÊ`Ê¥HK_�P�WRDGÑ�^]HKÄUP�È?_`À�W\_`D�F�^]¿?Pn^�DGj/_`ÀUFwÃGÀ�_BF`À�×\ÀUÄ�^`ÀUÂÝ_IDGÈìP�F8F`P�Â\HìPn^]HKD�WMPXW\ÂRH£W/Î�F]P�FIÀUÂ
F`P�Â\HKPX^]H£DGW:Î�F`D�Q À¶P�Fw^]¿´Ûg_8_`Z\FwÎ�P�ÄUÀBoÜHp^]¿����nÉ_IÑ6À�Ä�^`F]P�È\Äb¿\P�W\W\À�ÈK_8F]P�W/hGHKW\h³Î�FIDGQ Ð/d	��
A^]D���Ï�d¥Q#HKÄUFIDGQÕÉ
À�^]À�F`_Ud;Ô�Ö|Ê|¿?P�_�_`À�ÃGÀUF`P�È\Äb¿?PXW\W\ÀUÈ£_UTGoÜ¿\H£Äb¿:o�POÃ�ÀUÈ£ÀUW\h�^`¿#P�F`À�W\D�^�H£W\ÄUÈ£Z\Â\À�ÂeHKW�^]¿\ÀBÖ|Á4C4Ì&L�Á;¾
ïX¾
Y
_IÑ6À�Ä�^`F]P�È;Äb¿?PXW\W\ÀUÈ£_Udµ¾B¿\À�F`À�Î�D�F`À�T�H£^AHK_³À�ê�ÑkÀUÄ�^]ÀUÂ ^]¿?Pn^eÔ&Ö|ÊEÂ\PX^bPÝhGHpÃGÀÕZ\_³ÃXP�ÈKZ\P�j\ÈKÀ:HKW/Î�DGFIQRPn^]HKD�W
PXj6DGZ�^B^]¿\À&ÈìPXW\ÂÙÄUDOÃGÀ�F4P�W/ÂàP�È£_`DeÃ�ÀUhGÀ�^bPX^`HKDGW[_I^]PX^]ÀXd

�



�ÒÀ³¿?P¶ÃGÀ&Â\À�ÃGÀUÈ£DGÑkÀUÂ[P�WÙP�W?PXÈ£N�_`H£_BP�ÈKh�DGF`Hp^]¿\Q[T2Ñ?PX^I^]ÀUFIWÙÂ\ÀUÄ�DGQMÑkDG_IH£^]H£DGWRQ#À�^`¿\D�Â Ëyß8Ì&Y�Í�T�Î�DGF
Q:Z\È£^`HpÉÂ/HKQ#ÀUW\_IHKDGW?PXÈ/Â?PX^]P/d��îHp^]¿�ß8Ì&YÒT-^]¿/À4QeZ\Èp^]H~ÉÂ\H£QMÀ�W\_`H£DGW?P�È�Â?PX^bP�D�Î|_IÑ6À�Ä�^]F`P�È1FIÀ�×?À�Ä�^]P�W\ÄUÀ4HK_
^`F]P�W/_IÎ�DGFIQMÀ�ÂØHKW2^]DR^`¿\F`À�ÀÕÂ\HKQ#ÀUW/_`HKD�W?P�È�Â?PX^bP�T´_`Z\Äb¿ÒP�_4o�PX^`ÀUFUT´Ã�ÀUhGÀ�^bPX^`HKDGWéPXW\Âé_`DGH£È�Ä�D�À�äMÄ�HKÀ�W-^`_Ud
ÁE_4^]¿/F`ÀUÀ:ÄUD�À�ä#ÄUH£ÀUW2^]_³PXÈKQ#DG_I^
Â\H£F`ÀUÄ�^]ÈpN%Ä�DGF`FIÀU_IÑ6DGW/Â�^]D�hGFIDGZ\W\ÂàDGj�mIÀUÄ�^]_�T´ÈìP�W/ÂàÄUDOÃ�ÀUFA^N�Ñ6À�_³P�W\Â
� Z?PXW-^`H£^]PX^]HpÃGÀ�Äb¿?P�W\hGÀ�_4H£W%ÈKP�W\ÂÙÄUDOÃGÀ�FAÄ¶PXWàjkÀ�¿/ÀUÈKÂ%j2N%Ä�ÈìP�_I_`HpÎ¯N�H£W\hµHKQMP�hGÀ�_Bj?P�_`À�Â�DGW[^]¿\À�ÄUD�À�äÕÉ
Ä�HKÀ�W-^`_Ud
l?Z\FI^`¿\ÀUFIQMD�F`À�T?ë8À�hGÀ�^]PX^]H£DGWàH£W\Â\À�ê[j\P�_`À�Â�DGWàÑ\PX^`^`ÀUF`WàÂ\ÀUÄ�DGQMÑkDG_IH£^]H£DGWÒË�ë4Ê<ßtÌ&Íqo�P�_³P�È£_`D
Â/À�ÃGÀ�ÈKDGÑkÀUÂ1dqÊ�^
HK_ÜZ\_`À�Î�Z\È|Î�DGF
P�_`_IÀU_I_`Q#ÀUW2^AD�Î�ÃGÀ�hGÀ�^]PX^]H£DGW[Ã�H£hGDGFUT?Q#DGW\Hp^]DGFIHKW\h¡ÃGÀUh�À�^bPn^]HKD�W%Äb¿?PXW\hGÀU_
PXW\Â%À�_I^`HKQMPX^]H£DGW�D�Î�W\À�^
Ñ\FIHKQMP�FINRÑ\F`D�Â\Z\Ä�^]H£DGWÝD�Î¥Ã�ÀUhGÀ�^bPX^`HKDGWÒË�C4ß8ßtÍ�d�ÒÀÆ¿?P¶ÃGÀ _w^]Z\Â/HKÀUÂ ^`¿\À P�Ñ/Ñ\ÈKH£Ä¶P�j\H£ÈKHp^N D�Îe^`¿\À ß8Ì&Y ^]D Ö�PXW\Â\_]Pn^�ïX¾
Y P�W/Â Å8¾
Y��ÕT¡P�W\Â
¾�ÀUFIF]P2ï�Y�Ç³ÌAÊwLØÂ\PX^bPÝP�W/ÂéP�ÈK_IDÝ_`ÑkÀUÄ�^`F]P�È¥F`À�×\ÀUÄ�^]P�W\Ä�À#Q#À¶PX_`Z\FIÀUÂéHKW�^`¿\ÀeÞ?ÀUÈ£Â´d�ÁAÌ³ÅtÇ&L-ÉÊIÊwïGÔ�Ö|Ê
Â\PX^bPµHK_�mIZ\_w^4W/D�o P¶Ã�PXHKÈìPXj\ÈKÀXd;ÊW[^`¿\HK_ÜÑ?P�ÑkÀUF�T\o�À�_I^`Z\Â/NÝ^`¿\À¡À�ð1À�Ä�^`H£ÃGÀ�W\ÀU_I_4D�Î;Ô�Ö|ÊtÂ?PX^]PµÎ�DGFBÈKP�W\Â
PXF`À¶PµP�W\P�È£N�_`H£_ÜP�W\Â%P�ÈK_ID#P�Ñ\Ñ\È£HKÄ¶PXj\HKÈ£H£^NµD�Î¥ß8Ì&Y ^`D#¿2N�ÑkÀUFwÉ�QeZ\Èp^]HpÉ�_`ÑkÀUÄ�^]F]PXÈ|Ô&Ö(Ê�Â?PX^]P/d

� � ú��
	��� ����
	��µý#ü ��û����
����� �������! #"%$'&( #)+*-,/.0*-1!23�42�*-$',5 6�478*9&
ÊW�^`¿\ÀAÑ?PX^I^]À�F`WÝÂ\À�ÄUDGQ#Ñ6D�_`H£^`HKDGWMQMÀ�^]¿\D�Â;: ��T\Ï�T �=<�T/P:_`À�^ÜD�Î(F`À�×?ÀUÄ�^bP�W\Ä�À³Â?PX^]P:D�Î#>kÉ�j?P�W\Â/_�Î�DGF

ÀUP�Äb¿àÑ/Hpê�ÀUÈ´o�P�_
Â\ÀUÄ�DGQMÑkDG_IÀUÂàj2N[Pµ_I^]P�W\Â?P�FIÂà_IÑ6À�Ä�^]F`P�È|Ñ?PX^I^]À�F`W\_
D�Î¥o�PX^`ÀUFUT?Ã�ÀUhGÀ�^bPX^`HKDGW%P�W\Â[_`DGH£È
PX_ÜÎ�D�ÈKÈKDOoÜ_�T ?

@BA CEDGF#@HD � CEI�F#@HI � CKJ�F#@LJNM Ë ��Í
�
À¶P�F

?
@ HK_APM_`ÑkÀUÄ�^`F]P�È�F`À�×?ÀUÄ�^bP�W\Ä�ÀeD�Î8j?PXW\Â�O`T FP@HDRQSF#@HI P�W\Â F#@LJ P�F`À�^]¿\À¡W\DGF`QMP�È£HUTUÀ�Â%_w^bP�W/Â?P�F`Â_IÑ6À�Ä�^`F]P�È�Ñ\PX^`^`ÀUF`W/_4Î�DGF4j\P�W\Â�O`T6^]¿?PX^4HK_EW\DGF`QMP�È£HUTUÀ�Â�P�_(VXW@LYGZP[ FP\]@ [�^ � Q Ë`_ ^ba Qdc%QNe Í�TkP�W\Â�> HK_W-Z\Q:j6À�FAD�Î8j?P�W/Â�Z\_`À�ÂØÎ�DGF4PXW?P�È£N�_IHK_Ud CEDPQSCEI P�W\Â CKJ P�F`À¡Ñ?PX^I^]ÀUFIWØÂ\ÀUÄ�DGQ#Ñ6DG_IH£^`HKDGW[ÄUD�À�ä#ÄUH£ÀUW2^]_DXÎ4o�PX^]À�FUT�Ã�ÀUhGÀ�^bPX^`HKDGWâP�W\Ââ_`DGH£È�T;^]¿\À�_`ÀàP�F`ÀÙÄ¶PXÈKÄUZ/ÈìPX^`ÀUÂ�Z\_`H£W\h ^`¿\ÀÙÈKÀUP�_I^wÉ_ � Z?PXF`À[QMÀ�^]¿\D�Â�oÜHp^]¿

Ä�DGW\Â\Hp^]H£DGW\_UT CED�f Ð QSCEIgf Ð#PXW\Â CKJ-f Ð/dè
_`HKW/h#^`¿\À&F`ÀU_IHKÂ\Z\P�È8Ë`h @ Í�D�ÎROtj\P�W\Â´Ûg_ÜF`À�×\ÀUÄ�^]P�W\Ä�À�T
h @ ^

?
@Gikj=CEDmlnFP@oD � CEIElpFP@HI � CKJRlpF#@LJSqrQ ËyÏGÍ

^`¿\À&ÀUFIF`DGFÜHKW/Â\À�ê�D�Î¥^`¿\À&F`ÀUÂ/Z\ÄUÀ�Â�É3s#tEÎ�D�FBÀ � Z?PX^`HKDGWÒË �OÍ�HK_BÂ\À�Þ?W\ÀUÂàP�_BÎ�DGÈKÈ£DOoÜ_UT
s t ^ Wu

@LYGZ h t@�v Ëw> i �2Í Q Ë �2Í

oÜ¿/ÀUF`ÀRËx> i �GÍ�HK_q^]¿/À�Â/ÀUhGFIÀUÀ�D�Î�Î�FIÀUÀ�Â\DGQáÎ�DGFÜPÕÂ?Pn^bP�_IÀ�^
D�ÎR>kÉj\P�W\Â\_�d
���y� z{ #|- 6�!���}2~*-$��r$8&( 6���8��1! #&�*-$��������4 #"%$��� #)+*-,/.�*�142y�42�*-$
ë4Ê<ßtÌ�: æ\T��=<6HK_�P�Ã�ÀUhGÀ�^bPX^`HKDGWMHKW\Â\À�êMDGj/^bPXHKW\À�ÂRj2NM^`¿\À
Ñ?PX^`^`ÀUFIW�Â\ÀUÄ�DGQ#Ñ6DG_IH£^`HKDGW#QMÀ�^]¿\D�Â´T�P�W\Â

H£_BÂ\À�Þ\W\ÀUÂàP�_BÎ�DGÈKÈ£D�oÜ_�T
�0� F�� ^ CEI�i�CKJRi�CED�l ���Vm��o����� � �k� J� I �k� J M Ë�æ-Í

�
ÀUFIÀ�TR� I PXW\Â�� J P�F`ÀÕ_IZ\Q=DXÎ�FIÀ�×?À�Ä�^bPXW\ÄUÀµÂ?PX^]PÝD�Ît_I^bPXW\Â?P�FIÂéÃ�ÀUhGÀ�^bPX^`HKDGW P�W/Â _IDGHKÈ�_]P�Q#Ñ\È£ÀU_³DGWPXÈKÈ\j?PXW\Â\_UT�F`À�_`ÑkÀUÄ�^]H£Ã�ÀUÈpNGd���Ne^`¿\HK_8Â\À�Þ?W\H£^`HKDGW1T-ë4Ê<ß8Ì�HK_ T�ÀUF`D�Î�DGF8_I^]P�W\Â?P�FIÂ#o�PX^`ÀUF�D�Ft_IDGHKÈ/_]P�Q#Ñ\ÈKÀXT
oÜ¿/HKÈKÀ%ëAÊ<ß8Ì H£_�DGW\À�Î�D�F�_I^]P�W\Â?P�FIÂ ÃGÀUh�À�^bPn^]HKD�W�_`P�Q#Ñ\ÈKÀXdíë4Ê<ßtÌ D�Î¡P Ñ\Hpê�À�ÈAHK_�Ä�ÈKDG_IÀ�^]D DGW/À�T
Ã�ÀUhGÀ�^bPX^`HKDGW[D�Î�_`À�ÈKÀUÄ�^]À�ÂàP�FIÀ¶PµHK_BQ#DGF`ÀAÃ�H£hGDGF`D�Z\_Ud

Ï



� ����û � ÿ���³þ �Uú û����� �û;ÿØþ��
�K��� ��� ��&(���4��� $8&�2y�	�x1 1!.� #)B�4"}��
 ) 78� $($8 �
~1�81� #&�2 $ �47(2~1 1���8&��

�ÒÀ4Z\_IÀUÂ�Á4Ì³ÅtÇ�L2ÉÊ`Êwï�Ô�Ö|Ê�Â?Pn^bP&QMÀUP�_`Z\FIÀUÂRoÜHp^]¿ �¶J-Q>_IÑ?PX^`HìP�È?FIÀU_`D�ÈKZ/^`HKDGW´T-_I¿\DOoÜWÝP�_ql�HKhGZ\FIÀ
� ËyPGÍ#P�W/Â Ë�j)Í�d Ê�^MHK_ÕÎ�P�È£_`ÀÙÄUD�ÈKDGFµHKQMP�hGÀÝDXÎ4^]¿/À�Ô&Ö|Ê:Â?PX^]PÒDGj/_`ÀUFwÃGÀ�Â DGW l?À�j´d�� Ï�ÐGÐ��/T�P�W\Â
Ó�Z/W´d �ÙÏXÐGÐ��/T6F`ÀU_IÑ6À�Ä�^`H£ÃGÀ�È£N�d
�qP�W/Â Ï 
éË�o�P¶ÃGÀUÈ£ÀUW\hX^]¿ HKW�_I¿\DGFI^³o�P¶ÃGÀ�ÈKÀUW/h�^]¿éHKW�Î�F]P�FIÀUÂØF]PXW\hGÀOÍ�T ���
Ë¯oqP¶Ã�ÀUÈKÀ�W\h�^`¿�HKW%W\À¶P�F
HKW�Î�F]P�FIÀUÂ[F]P�W\h�ÀOÍÜP�W\Â � ��Ë�o�P¶ÃGÀ�ÈKÀUW/h�^]¿�H£W[Ã�H£_`HKj/ÈKÀ&F]P�W/hGÀOÍ�TkH£_EÂ/HK_`Ñ/ÈìP¶NGÀ�Â�P�_
FIÀUÂ hGF`À�ÀUW P�W\Âéj\ÈKZ/À�T(F`À�_`ÑkÀUÄ�^`H£Ã�ÀUÈ£N�dMÁEW?P�ÈpN�T�ÀUÂÒP�F`ÀUP[H£WØ^]¿\H£_³_I^]Z/Â/NéHK_&P�FIDGZ\W\ÂÒV³HKH�ÑkÀUW/HKW\_IZ\ÈìP Ë
� ���	��Ï � �eJ-Q ÍqD�Î;ÓGPXÑ?P�W´T?PXW\Â%H£_BHKW\_IHKÂ\ÀA^`¿\À&_ � Z?P�FIÀ¡H£W[l¥HKhGZ/F`À �Gd

ËyPGÍBÏ�ÐGÐ��2ïXÐ2ÏGï�Ð�� Ë�j?Í
ÏXÐGÐ��2ï�Ð �2ï�Ð��

��������� �"!�#��%$'&�( �*),+�&-+��.�-/0$'�'��+'132547698;:�$'(<(=#?>�@BADCB),�=E��'#F!�!HG

6IEKJML��-(N(OJM��PBQ�ASRT�U(<�=&��,)9JM�=P0E��-E��V(<WD�,)=J<�M$'&%)XLY$ZE�E��,&-(,ASRVL��,� �[&-����L�J\�-(NE]+'JN��E]^Y�]�,E�)=�,P0(OJM� +�E���&FQ
_ Q`RT$ZJM�=�*a'$ZWb+��c$ZE�Pd+fegQg���,Eh$ _ ( +��<W]J<��+�EiAj+'�c$'�,� +�(<+�&-(*��E`JML]�0$ZJ</k+'(<W�L��=�<�ZAl1m� +�/n!�op( Wb�=)=JM�<$'&
)XL�$'E�E��=&�(,q*rsL]�"�M$'P���$'E�)=�t+'1\J<L��,( �p!�o0(<WD�,)9JM�<$'&�)XLY$ZE�E��,&-(���([(<)XL��=P���&��uJ<+ _ �tW�� +Hag�-P��"$'(��'&�+ _ $Z&
/K+�(<$'��)*PY$vJX$]q�r�$ _ &��w!c(<L]+HRV(x(<WD�,)9JM�M$Z& _ $'E�P�(V��( �,Py�-EzJ<L���(s(OJM��PBQpRV�-JMLz�f$Z)XLy)XLY$'E]E��,&lES��/ _ �,�
+Z1�{[|*}�~cCS��6<6O��2c476XA]RT$�a'�,&-�,E��'J<L	A%(<WD�,)9JM�M$Z&	RV��P]J<L	A%$'E�P _ $'E�P�ES��/ _ �,�VP��9�YE��=Py��EpJ<L���(s(OJM��P]Q'q

r�$ _ &��w!�#N�TL�$'�M$')9JM�=�<��(OJM�-)*+'1\2c476�( Wb�=)=J<�M$'& _ $'E]P�(V��(<�=Py��EpJ<L���(s(OJM��P]Q
�b�v���v�H�O�S�j�H�N�'�O�

���%�3�S�
�b�O�,�;�������u�M�9�O�?�O�v���;������*�  �¡ �<¢I�;�������p£¥¤f�¦��F����� § ���v¤x�f�H�N�'�O�l¤��O¨v�H�<¤£©�[�¦�H£?ªjªm�¦�v¤�«! ¬��> !f> !

® ¯�° > !f> ±
 ®Z¯S® !f> ¬
!�¬ ° @' !f> ¯
! ® @B!�> !f> ®
!�o  °�® !f> °
± ¯ !�> ® > ±Z> @
± ° !H± ¯ > ±Z> 
±' ! °'¯ > ±'>'> o

¬



L�ÑkÀUÄ�^]F`P�È\F`À�Â\Z\Ä�ÀUÂ#F`À�×\ÀUÄ�^]P�W\Ä�À
?
@ D�Î)j?PXW\Â O´oqPX_;Ä¶P�È£ÄUZ\ÈKPX^]À�Â:Î�F`DGQ ^]¿/ÀqF]P�Â/HìP�W\Ä�ÀqD�Î6Ô&Ö|Ê�Â\PX^bPPX_ÜÎ�D�ÈKÈKDOoÜ_�T ?
@ ^ �

� J��������@ j � @%i �
	 ����@ qrQ Ë`�GÍ
oÜ¿/ÀUF`À�� @ Ë�������t e�� � Z�� ��� Z Í6H£_(Pq_`ÑkÀUÄ�^]F]PXÈ2F]P�Â\HKP�W\Ä�À�DGj\_IÀUFIÃ�ÀUÂ¡j-N³Ô�Ö|ÊbT�� 	 ����@ Ë�������t e�� � Z�� ��� Z Í
H£_E^`¿\Àe_`ÑkÀUÄ�^]F`P�È¥Ñ?Pn^]¿�F`P�Â\HìPXW\ÄUÀ�oÜ¿\HKÄb¿ØH£_4Ä¶PXÈKÄUZ/ÈìPX^`ÀUÂàZ/_`HKW/h��EP¶N�ÈKÀ�HKhG¿%_`ÄUPX^`^`ÀUF`H£W\h%: � <yT´P�W\Â�� J���� ���@Ë�������t � ��� Z e�� � Z Í8H£_8^`¿\À4_IÑ6À�Ä�^`F]P�Èk_`DGÈKP�F8F]P�Â/HìP�W\Ä�À4Pn^�_`PX^]À�ÈKÈKHp^]ÀÜP�Èp^]Hp^]Z\Â\ÀÜÄUP�ÈKÄ�Z\ÈìPX^`ÀUÂMP�_�Î�D�ÈKÈKDOoÜ_�T

� J���� ���@ ^ !#"%$ � W@ ÄUDG_'&�(
)+* t M Ë �2Í

�
ÀUFIÀ�T+! "%$ � W@ Ë�������t e�� � Z�� ��� Z Í
HK_4^`¿\Àe_`D�ÈìP�FA_IÑ6À�Ä�^`F]P�È�F`P�Â\HKP�W\ÄUÀ:D�Î;^]¿\ÀÕj\P�W\Â;OBPX^A^`¿\ÀÕQ#À¶P�W
ÀUP�FI^`¿�É_IZ\W Â\HK_w^bP�W\Ä�À : �=<ydÕ¾B¿\ÀÕÃ�PXÈKZ\ÀÕH£_³Ñ\Z\j\È£HK_`¿/ÀUÂéj2NØÁAÌ³ÅtÇ&L-ÉÊIÊwïGÔ&Ö(ÊÜÑ\FIDnmIÀUÄ�^¶d,&�(�HK_&P�W\h�ÈKÀeD�Î
_IZ\WRÎ�FIDGQ ^]¿\À TUÀ�W\H£^`¿´T * HK_tÀ¶P�Fw^]¿�É�_`Z\W�Â/HK_I^]P�W\Ä�ÀEDGW#^]¿\ÀEDGj\_IÀUFIÃXPX^`HKDGWMÂ?P¶N#HKWMP�_I^`F`DGW\D�QMH£Ä¶P�È?Z\W/H£^]_�d
è
_`HKW/h�^`¿\À
Å � Z?Pn^]HKD�WàË`�GÍ�T2^`¿\ÀÜ_`ÑkÀUÄ�^`F]P�È?FIÀ�×?À�Ä�^]P�W\ÄUÀ
oqPX_tÄUP�ÈKÄ�Z\ÈìPn^]ÀUÂÕÎ�DGFtÔ&Ö|Ê¥Â?Pn^bP³QMÀUP�_`Z/F`ÀUÂ

D�Wél)À�j´dc�RPXW\Â Ó�Z\W´d ��T Ï�Ð�Ð��/dAl�HKhGZ\FIÀÕÏM_I¿\DOoÜ_A^]¿\À:_`ÑkÀUÄ�^`F]P�È�F`À�×?ÀUÄ�^bP�W\Ä�ÀÕD�Î8W\H£W\ÀeÄb¿?P�W/W\ÀUÈ£_4Î�DGF
o�PX^`ÀUFÕË�P2Í�T)Î�DGFIÀU_I^ÕË�j)Í�T1PXW\Â�ÄUHp^N%P�F`ÀUP�Ë�Ä¶Í
_`P�QMÑ/ÈKÀU_
DGWØl?À�j´d���T1P�W/ÂàoqPn^]ÀUFeË�Â)Í�TkÎ�D�F`ÀU_w^µË�ÀOÍ�T6P�W\Â
Ä�H£^N P�F`ÀUP Ë�Î]Í¡DGW Ó�Z\W´d �/d-�ÜDGZ\hG¿/È£N _`ÑkÀ¶P�J-H£W\h\T�o�ÀÝÄ¶P�W _IÀUÀR^`¿\ÀR^N�Ñ\HKÄUP�È�_IÑ6À�Ä�^`F]P�ÈqFIÀ�×?À�Ä�^]P�W\ÄUÀ
Ñ\PX^`^`ÀUF`W[D�Î�oqPn^]ÀUF�T\ÃGÀ�hGÀ�^]PX^]H£DGWàPXW\Â%_IDGHKÈ6Î�F`DGQ>^]¿\À�l¥H£hGZ\F`À³Ï�d

.
/�.�.
01.�.
21.�.
31.�.
4�.�.

.�5 6 .�5 7 /�5 0 /�5 4
8 9:; 9<
= >?<
9
@A
BB
B

C%D�E�FHG F�I�J�K�L

MND�O�P�F�Q 5 RHS T F�D S

.
/�.�.
0U.�.
2U.�.
3U.�.
4�.�.

.�5 6 .�5 7 /�5 0 /�5 4
8 9:; 9<
= >?<
9
@A
BB
B

CVDWE�FHG F�I�J�KXL

M Q�O�P�F�Q 5 RHS Y�Z�[ F T K S

.
/�.�.
0U.�.
2U.�.
3U.�.
4�.�.

.�5 6 .�5 7 /�5 0 /�5 4
8 9:; 9<
= >?<
9
@A
BB
B

CVDWE�FHG F�I�J�KXL

M \�O�P�F�Q 5 RHS \�] K ^ S

.
/�.�.
01.�.
21.�.
31.�.
4�.�.

.�5 6 .�5 7 /�5 0 /�5 4
8 9:; 9<
= >?<
9
@A
BB
B

C%D�E�FHG F�I�J�K�L

M _UOa`�b�I 5 2'S T F�D S

.
/�.�.
0U.�.
2U.�.
3U.�.
4�.�.

.�5 6 .�5 7 /�5 0 /�5 4
8 9:; 9<
= >?<
9
@A
BB
B

CVDWE�FHG F�I�J�KXL

M F�Oc`�b�I 5 2'S Y�Z�[ F T K S

.
/�.�.
0U.�.
2U.�.
3U.�.
4�.�.

.�5 6 .�5 7 /�5 0 /�5 4
8 9:; 9<
= >?<
9
@A
BB
B

CVDWE�FHG F�I�J�KXL

M Y Oa`�b�I 5 2dS \�] K ^ S

l¥H£hGZ\F`À³ÏfetL�ÑkÀUÄ�^`F]P�È|FIÀ�×?À�Ä�^]P�W\ÄUÀ�Î�DGFBW\H£W\À�Ô�Ö|Êtj?P�W\Â/_

�K�y� gK�!� $8&(��"}&�14.� #)B�!"}��
 .8�����4 #"%$81
L�^]P�W\Â?PXF`Â[_`ÑkÀUÄ�^`F]P�È(Ñ?Pn^`^]À�F`W\_�T FP@HDPQSF#@HI T?P�W\Â FP@LJ T?HKW[Å � Z?PX^`HKDGW Ë ��ÍqPXF`À&Ä¶P�È£ÄUZ\ÈKPX^]À�ÂÝÎ�F`DGQ>^]¿\À_w^bP�W/Â?P�F`Âµ_`P�QMÑ/ÈKÀU_;DXÎko�PX^`ÀUFUT2Ã�ÀUhGÀ�^bPX^`HKDGWµP�W/Â#_IDGHKÈ�QMÀUP�_`Z/F`ÀUÂµH£We^]¿\ÀBÞ?À�ÈKÂÕZ\_IHKW\h&P³_`ÑkÀUÄ�^]FIDGQMÀ�^]À�FUd

l�HKhGZ\FIÀ �#ËyP2Í¥_I¿\DOoÜ_�À�ê�^`F]P�Ä�^]À�ÂR_`ÑkÀUÄ�^]F`P�È?F`À�×?ÀUÄ�^bP�W\Ä�ÀEDXÎ|Ô&Ö|Ê�W\H£W\ÀÜÄb¿?P�W\W/ÀUÈK_;Î�DGF;_w^bP�W/Â?P�F`Âµo�PX^]À�FUT
Ã�ÀUhGÀ�^bPX^`HKDGWÒP�W\Âé_IDGHKÈ�_`P�Q#Ñ\ÈKÀ�_UdÕ¾B¿\Àµ_]PXQMÑ\È£ÀU_�P�FIÀÕ_`À¶P[PX^�V&PX^]PÙÑkDGFw^¶T´^]À�WÒÈKP¶NGÀUFI_¡DXÎ�hGFIÀUÀ�WÒÈ£À¶PXÎ
DXÎihAZ\À�F`ÄUZ/_¡hGÈKP�Z\ÄUPÝP�W\Â j6D�DGQ#HKW\h�_`P�W\Â D�ÎqY%HKW\h�_`¿?P[Y%DGZ/W-^]P�HKW HKWéÌAZ/W\¿-Z?P�W\h\d#l¥H£hGZ\FIÀ � Ë�j)Í
_I¿\DOoÜ_�^]¿/À4_I^]P�W\Â?PXF`ÂR_IÑ6À�Ä�^`F]P�È6Ñ?PX^`^`ÀUFIW\_�ÄUP�ÈKÄ�Z\ÈìPX^`ÀUÂµÎ�F`DGQ ^`¿\À4FIÀ�×?À�Ä�^]P�W\ÄUÀ4Â?PX^bP�D�Î(l¥H£hGZ\FIÀ �RËyP2Í�d

æ



�
��� �
��� �
��� �
��� �
�

����� ����� 	���� � ����� ��
 ��� � �����

� ��
�
�� �
���

��������� ������� �

���� "!$#���%�� &'����&'��( � ��%�� ����%)�+*,( -�& 	/.,0�1+2 ����3�*
����� ��&

45���+��� ��� 6 -��
!$-�6 �

�
��� � 

�+� �
��� �+

�+� �
��� � 

�+� �
��� � 

�+� �
��� � 

�+� 


����� ����� 	���� � ����� ��
 �+� � �����7 89
:��; <
�
= >
� �
�= �9
= ?�
�� �9
�

��������� ������� �

� 2  �@"���/*�� ����3���&�3/*)#���%�� &����)#���� � ��&���*
����� ��&

4$������� ��� 6 -��
!$-�6 �

l�HKhGZ\FIÀ �feq¾B¿\Àe_IÑ6À�Ä�^]F`P�È�F`À�×\ÀUÄ�^]P�W\Ä�ÀÕD�Î;W\H£W\ÀÕÔ&Ö|Êqj?P�W\Â/_ÕËyPGÍEP�W\Â[^]¿\À:_I^bPXW\Â?P�FIÂ�_`ÑkÀUÄ�^]F]PXÈ�Ñ?Pn^IÉ
^`ÀUFIW\_EZ/_`ÀUÂ[HKWÝ^`¿\HK_ÜP�W\P�È£N�_`H£_�Ë�j)Í�d

A B��¡û�û3�³ü8ú þ � �
ý � C ý  ��û �Uý#ú �:ú��
	��� ��EDGý#üGFIHÆùÚþ���û �
J ��� K  #1�*
y�!1 *ML�.8�����4 #"%$�&( #)+*E,5.�*�142y�}2~*-$
è
_`HKW/h�^]¿\ÀÝ_w^bP�W\Â\P�F`ÂãÑ?PX^I^]À�F`W\_Õ_I¿\DOoÜW�H£Wãl¥HKh�Z\F`À �ãË�j)Í�T�Ô&Ö|Ê³Â?PX^]P�QMÀUP�_`Z\FIÀUÂãDGWãl?ÀUj1d �

PXW\ÂãÓ�Z\W´d �[o�P�_ÕPXW?P�È£N�T�ÀUÂ´d%l¥HKh�Z\F`À#æà_I¿\DOoÜ_:^]¿\À#^]¿\FIÀUÀ�Ñ\PX^`^`ÀUF`W Â\ÀUÄ�DGQMÑkDG_IH£^]H£DGWéÄUD�À�ä#ÄUH£ÀUW2^]_
Ë CEDPQSCEI=QSCKJ Í�P�W\ÂÝW\H£W\ÀAFIÀU_`H£Â\Z?P�È£_&Ë`h @yQ O ^ � Q�M�M�M�Q �2ÍtÎ�DGFt^]¿\À³_`P�Q#ÀA_]P�Q#Ñ\È£ÀU_q_I¿\DOoÜW[H£WÙl¥HKh�Z\F`ÀAÏ�dÊW�l¥HKhGZ/F`À&æØË�P2Í
PXW\Â Ë�Â)Í�T)Î�DGFÜ^]¿\À¡_`À¶PMP�W\Â�ÈKP�J�À�_]PXQMÑ\È£ÀU_�T CED H£_
^`¿\À:ÈKP�F`hGÀ�_I^EP�Q#DGW\hµ^]¿\À�^]¿\FIÀUÀÄ�D�À�ä#ÄUHKÀ�W2^]_
P�W\Â�^`¿\ÀAÃXP�ÈKZ\À�_BP�FIÀAQeZ\Äb¿Ù_`QMP�È£ÈKÀUF8^]¿\P�W�^]¿\D�_`À³D�Î(^]¿/À³D�^]¿\À�Fq_]PXQMÑ\È£ÀU_�d;ÊW%l�HKhGZ\FIÀ4æ
Ë�j)Í�PXW\ÂéË�À¶Í�T�Î�DGFt^`¿\À4Î�DGFIÀU_w^¶T CEI ÃXP�È£Z\ÀU_�HK_8^]¿\À4ÈìP�FIhGÀU_w^qP�Q#DGW\h�^]¿\À
^]¿\FIÀUÀAÄ�D�À�ä#ÄUHKÀ�W2^]_Ud;ÊWÙl�HKhGZ\FIÀæ�Ë�Ä¶Í
P�W/Â Ë�Î]Í�T)PXW\Â%Î�DGFB^`¿\À:Ä�H£^NGT CKJ H£_Ü^`¿\À:ÈKP�F`h�ÀU_I^Ud�ÊW%ÄUDGQ#Ñ?P�FIHK_`D�W%D�Î CEI ÄUD�À�ä#ÄUH£ÀUW2^]_
Î�DGFB^o�D_IÀ¶P�_IDGW\_�Û£T1^`¿\À¡ÃXP�È£Z\ÀU_ED�Î CEI D�Î�Ó�Z/W´d4PXF`À:ÈKP�F`h�ÀUFB^]¿?PXWØl?ÀUj´dpÛ�_�d4¾B¿-Z\_�T´H£^E_`À�ÀUQ#_E^]¿\PX^ CEI FIÀ�×?À�Ä�^]_^`¿\À&QRPn^]Z\FIH£^N�DXÎ�Ã�ÀUhGÀ�^bPX^`HKDGW´d;¾B¿/À¡FIÀU_`H£Â\Z?P�È6Î�DGFBÀ¶P�Äb¿%_]P�Q#Ñ\È£ÀAHK_Ü_`QMP�È£È�d
C
À�ê�^¶T/o�À³_I^`Z\Â\H£ÀUÂ�^]¿/ÀAF`À�Â\Z\ÄUÀ�Â�É3s#tBÎ�DGF�HKW\_IHKÂ\À
^]¿\ÀA_ � Z?P�F`À³H£WÝl¥H£hGZ\F`À �Gd8l¥H£hGZ\FIÀ(�¡_I¿\DOoÜ_q^]¿\À

Î�FIÀ � Z\À�W\Ä�N Â\H£_I^]FIHKj\Z�^]HKD�W DXÎEs#t:Â/À�Þ?W\À�ÂÆj2NéÀ � Z?PX^`HKDGW|Ë �2Í4Î�DGF³À�ÃGÀUFwN Ñ\Hpê�ÀUÈ8D�Î�^]¿\À#P�W\P�È£N�_`H£_�P�F`ÀUP/d
¾B¿/ÀÝP¶ÃGÀUF`P�hGÀRÃXP�È£Z\ÀRDXÎKs t HK_¡Ð/d�Ð�Ð �OÐ�ær�[P�W\Â Ð�d�ÐGÐ�Ð2Ï ��æ[Î�DGF:l?À�j´d`�àPXW\ÂãÓ�Z\W´d �/T�F`À�_`ÑkÀUÄ�^]H£Ã�ÀUÈpNGd
¾B¿/Àe_ � Z?P�FIÀeF`D�D�^4D�Î8Ð/d�ÐGÐ �OÐXær�#H£_4Ð/d�Ð��2Ï%Ë �/d�ÏGçµÍEPXW\Â�^]¿?Pn^4D�ÎtÐ�d�ÐGÐ�Ð2Ï ��æMHK_EÐ/d�Ð �p�àË �GdH��ç#Í�dAl?F`D�Q
^`¿\ÀU_IÀeF`À�_`Z\Èp^]_�T6^]¿/ÀeF`À�×?ÀUÄ�^bP�W\Ä�ÀeD�Î�Ô&Ö|ÊBW\HKW\À�Äb¿?P�W/W\ÀUÈ£_AÄ¶P�Wàj6À�Þ\^`^`ÀUÂ�oÜH£^`¿\HKW[^]¿\À¡ÀUFIF`DGFED�Î8æÝç�T
H£Wà^]¿/ÀÕÑ?PX^`^`ÀUFIWØÂ\ÀUÄ�DGQMÑkDG_IH£^]H£DGWàQ#À�^`¿\D�Â´d³¾B¿\HK_³FIÀU_IZ\È£^³H£_AP�È£QMD�_I^E_]P�Q#ÀÕP�_4^`¿\ÀÕÑ\FIÀ�Ã�HKDGZ/_A_I^`Z\Â/N
Z/_`HKW/hµ^`¿\À&_`ÑkÀUÄ�^]F]PXÈ�FIÀ�×?À�Ä�^]P�W\ÄUÀ�Q#À¶P�_IZ\F`À�Â%H£WÙ^`¿\À³Þ?ÀUÈ£Â´d
ÊWÝ^]¿/À³Ñ?PX^`^`ÀUFIW[Â/ÀUÄUD�QMÑkDG_`Hp^]H£DGWRQ#À�^`¿\D�Â1T/Q#DG_I^BDXÎ�^`¿\À³HKW�Î�DGF`QMPX^]H£DGW#D�Î¥Ô�Ö|Ê8W\HKW/ÀAj?P�W\Â/_EPXF`À

^`F]P�W/_IÎ�DGFIQMÀ�ÂeHKW2^]D
^]¿\FIÀUÀqÑ\PX^`^`ÀUF`W:Â\ÀUÄ�DGQMÑkDG_IH£^]H£DGW:Ä�D�À�ä#ÄUHKÀ�W2^]_Ud�èE_`H£W\h4^`¿\À�Ä�D�À�äMÄ�HKÀ�W-^`_UTGo�ÀqQMP�Â\À
Ä�DGÈKD�FAÄUDGQ#ÑkDG_`Hp^]ÀeH£QRP�h�ÀeP�_³_I¿\DOoÜWÒH£Wél¥HKhGZ/F`À �/d¡¾B¿\ÀÕÄUD�À�ä#Ä�HKÀUW2^`_&Î�D�FAoqPX^`ÀUF�T´ÃGÀUh�À�^bPn^]HKD�W´T|_`DGH£È
PXF`À&Â\HK_IÑ\ÈìP¶N�ÀUÂ[P�_Üj\ÈKZ/À�T\hGFIÀUÀ�WàP�W/Â%FIÀUÂ´T?FIÀU_`ÑkÀUÄ�^]HpÃGÀUÈpNGd���È£Z\À&P�F`ÀUP#Ä�DGF`FIÀU_IÑ6DGW/Â[^`D#_IÀ¶P/T?FIH£Ã�ÀUFÜP�W\Â
ÈKP�J�À4F`ÀUh�HKDGW\_�T/hGFIÀUÀ�W%PXF`À¶PX_q^]D:Î�DGFIÀU_w^]ÀUÂÙFIÀUhGH£DGW\_BP�W/ÂÝF`ÀUÂ[P�FIÀ¶P�_�^]DÕZ\FIj?P�W[P�W\ÂÝj?PXF`ÀA_IDGHKÈ6F`ÀUh�HKDGW\_�d
¾B¿-Z\_�T¥^]¿\À#Ñ?PX^I^]À�F`W Â/ÀUÄUD�QMÑkDG_`Hp^]H£DGWØQMÀ�^]¿\D�Â HK_&_`Z/ä#Ä�HKÀUW2^`È£NÒP�Ñ\Ñ\È£HKÄUP�j\ÈKÀ¡^]DÙ^]¿\ÀMP�W?P�ÈpN�_`HK_&D�Î

^`¿\À[¿-N�ÑkÀUF<ÉQeZ\Èp^]H£Â\HKQ#ÀUW\_IHKDGW\P�ÈqÔ&Ö|Ê¡Â\PX^bP P�W\Â�HK_ÕÀ�ê/ÑkÀUÄ�^]À�Â�^]D j6ÀÙZ\_IÀ�Î�Z\ÈBÎ�DGFµÄ�ÈìP�_I_`H£Þ\Ä¶PX^`HKDGW D�Î
ÈKP�W\ÂÙÄUDOÃ�ÀUFÜ^N�ÑkÀU_�d

J �y� z{ #|- 6�!���}2~*-$ 2�$8&( 6���8��1� #&�*E$�.8�����4 #"%$�&( #)+*-,/.�*�142y�42�*-$',5 6�478* &
l¥H£hGZ\FIÀp�%_I¿\DOoÜ_eëAÊ<ß8ÌÚHKQMP�hGÀ#D�Î
V³HKH8ÑkÀUW\H£W\_`Z\ÈKP%Z\_IHKW\h�Å � Z?Pn^]HKD�W�Ë�æ-Í�d%ëAÊ<ß8ÌáÃXP�È£Z\ÀU_ÕPXF`À

�



.
.�5 3
.�5 �
/�5 0

\�� \aE \ T [N/ [ 0 [ 2 [ 3 [N4 [ 6 [NR [�� [N7

MND�O�P�F�Q 5 R S T F�D S

.
.�5 3
.�5 �
/�5 0

\�� \cE \ T [ / [ 0 [ 2 [ 3 [ 4 [N6 [ R [�� [ 7

MNQ�O�P�F�Q 5 R S Y�Z�[ F T K

.
.�5 3
.�5 �
/�5 0

\�� \cE \ T [ / [ 0 [ 2 [ 3 [ 4 [N6 [ R [�� [ 7

M \�O�P�F�Q 5 R S \�] K ^ S

.
.�5 3
.�5 �
/�5 0

\�� \aE \ T [N/ [ 0 [ 2 [ 3 [N4 [ 6 [NR [�� [N7

M _UOc`�b�I 5 2 S T F�D S

.
.�5 3
.�5 �
/�5 0

\�� \cE \ T [ / [ 0 [ 2 [ 3 [ 4 [N6 [ R [�� [ 7

MNF�Oa`�b�I 5 2 S YXZ�[ F T K S

.
.�5 3
.�5 �
/�5 0

\�� \cE \ T [ / [ 0 [ 2 [ 3 [ 4 [N6 [ R [�� [ 7

M Y Oc`�b�I 5 2'S \�] K ^ S

l¥H£hGZ\FIÀAæ e8¾B¿\À&Ñ?PX^I^]ÀUFIW%Â/ÀUÄUD�QMÑkDG_`Hp^]H£DGWÝÄUD�À�ä#ÄUH£ÀUW2^]_

Â/HK_`Ñ/ÈìP¶NGÀ�Â P�_³h�F]P�Â?Pn^]HKD�WØ_`À � Z\À�W\ÄUÀ�_:_I¿\DOoÜW HKW�Þ\hGZ\F`ÀÕÎ�FIDGQ=j\ÈKP�ÄbJ%^`DÝoÜ¿\H£^`À�T|HKWØ^`¿\HK_³ÄUP�_`ÀÕÎ�F`D�Q
ÉÐ/d�Ïe^`D#Ð/d 
�d
ÊWÙÄUD�QMÑ?PXF`HK_IDGWRDXÎ|^o�DÕëAÊ<ß8Ì"QMP�Ñ\_�DXÎ�l¥HKhGZ/F`À*�/ËyP2ÍtP�W\Â Ë�j?Í�T�o�À³Ä¶PXWÝ_`ÀUÀA^`¿?PX^q^`¿\À4ÃXP�È£Z\À4D�Î

ë4Ê<ß8Ì DXÎqÓ�Z/W´d¡H£_4¿\H£hG¿\À�F4^]¿?PXW�^]¿?PX^AD�Îtl?ÀUj´d�l?F`DGQ ^]¿/HK_AFIÀU_`Z/È£^¶T6o�ÀÕÄUP�WØÀ�ê�^]F`P�Ä�^³^`¿\ÀÕ_`ÀUP�_`D�W?P�È
Äb¿\P�W\hGÀÕD�Î8Ã�ÀUhGÀ�^bPX^`HKDGWØ_w^bPX^`ÀeÄUÈ£À¶P�FIÈ£N[Z\_`H£W\h�ëAÊ<ß8Ì Î�F`D�Q Ô&Ö|Ê
Â\PX^bP/d&l?FIDGQ3^`¿\HK_EF`À�_`Z\Èp^¶T1o�ÀÕÄ¶P�W
À�ê�Ñ6À�Ä�^R^`¿?PX^#ëAÊ<ß8Ì H£_MZ/_`À�Î�Z/ÈÜÎ�D�F#Â/À�^bPXHKÈKÀ�Â�PXW?P�È£N�_IHK_µD�Î4Ã�ÀUhGÀ�^bPX^`HKDGWâ_`Z\Äb¿ P�_MÄ�ÈìP�_I_`HpÞ?Ä¶PX^`HKDGWãD�Î
Ã�ÀUhGÀ�^bPX^`HKDGWÙ^N�Ñ6À�P�W/Â%À�_I^]H£QRPn^]HKD�W�D�Î�W\À�^
Ñ\FIHKQMP�FINRÑ\F`D�Â\Z\Ä�^]HKD�WÝD�Î¥Ã�ÀUhGÀ�^bPX^`HKDGW´d

� �>ýMú�� 	¶ÿ� ��ýMú
�ÒÀÒ_I¿\DOo=^`¿\À Þ\F`_I^%P�W\P�È£N�_`H£_ÝF`À�_`Z\Èp^ÙZ\_`H£W\h Ô&Ö|ÊMÂ\PX^bP�P�W\Âî_I^`Z\Â\H£ÀUÂ�^`¿\À P�Ñ\Ñ\È£HKÄUP�j\HKÈ£H£^NãD�Î

Ñ\PX^`^`ÀUF`W[Â\À�ÄUDGQ#Ñ6D�_`H£^`HKDGWÝQ#À�^`¿\D�ÂÙ^`DµÁAÌ³ÅtÇ&L-ÉÊIÊwïGÔ�Ö|ÊtÂ?PX^]P/d
C
HKW\À[_`ÑkÀUÄ�^]F]PXÈEÄb¿?PXW\W\ÀUÈ£_Mo�ÀUFIÀà_`À�ÈKÀ�Ä�^]À�Â ���é_`ÑkÀUÄ�^]F]PXÈEÄb¿?PXW\W\ÀUÈ£_Udî¾B¿\À%F]P�Â\HKP�W\Ä�À[DXÎA^]¿\À ���

_IÑ6À�Ä�^`F]P�È�Äb¿?P�W\W\À�ÈK_AH£_E_IÄb¿\ÀUÂ/Z\ÈKÀ�Âé^`DRÑ\FIDOÃ�H£Â\ÀePX_4hGÈ£DGj?P�È(Q#DG_]P�H£Ä¡Â\PX^bPµoÜH£^]¿ �¶J-Q3_IÑ?PX^`HìP�È(F`À�_`DGÈ£Z�É
^`HKDGW1d �ÜDGZ\h�¿\È£NØ_IÑ6ÀUP�J-HKW\h/T;P%_IÀ�^ÕD�Îq_`ÑkÀUÄ�^`F]P�ÈtF`À�×?ÀUÄ�^bP�W/ÄUÀ�D�ÎqW\HKW\ÀMÄb¿?P�W\W/ÀUÈK_�o�À�F`À�_IZ\ÄUÄ�ÀU_I_IÎ�Z\È£È£N
^`F]P�W/_IÎ�DGFIQMÀ�Â�HKW2^]D#^]¿\FIÀUÀ�ÉÂ\H£QMÀ�W\_`H£DGW?P�È(Â?PX^]P/T1W\P�QMÀ�È£NÝo�PX^]À�FUT1Ã�ÀUhGÀ�^bPX^`HKDGW1T1P�W/ÂØ_`DGH£È�Ñ\PX^`^`ÀUF`WØÂ/À�É
Ä�DGQ#Ñ6DG_IH£^`HKDGWÆÄ�D�À�ä#ÄUHKÀ�W2^]_UTtoÜH£^`¿\HKW æ-ç ÀUF`FIDGFÕÑkÀUFµÂ\ÀUh�F`ÀUÀÙD�Î
Î�F`À�ÀUÂ\D�Q%d ¾B¿\H£_ÕF`À�_`Z\Èp^µHK_µP�È£QMDG_w^
_`P�Q#ÀEPX_8^`¿\À
Ñ\F`À�Ã�H£DGZ\_8_I^`Z\Â/NµZ\_IHKW\h&^]¿/ÀE_IÑ6À�Ä�^]F`P�È)F`À�×?ÀUÄ�^bP�W\Ä�ÀEQ#À¶PX_`Z\FIÀUÂRH£WÕ^]¿\ÀÜÞ?ÀUÈ£Â´d�l?FIDGQ ^]¿/HK_
FIÀU_IZ\È£^UT/o�À�Ä¶PXW[_`P¶NÝ^]¿?PX^U� �µç D�Î�HKW/Î�DGFIQRPn^]HKD�WRHKW�^`¿\À&DGF`H£hGHKW\P�È6FIÀ�×?À�Ä�^]P�W\ÄUÀ�Â?PX^]PÕÄ¶P�WÙjkÀ&^`F]P�W/_wÉ
Î�D�F`Q#ÀUÂRH£W2^]D&^]¿\FIÀUÀAÄ�D�À�äMÄ�HKÀ�W-^`_�Z\_IHKW\h�^]¿\ÀEQMÀ�^]¿\D�Â´d;è
_`H£W\h¡^`¿\ÀE^`¿\F`À�À4ÄUD�À�ä#Ä�HKÀUW2^`_UT�o�ÀA_I¿\DOo ^]¿\À
Ä�DGÈKD�FqÄUDGQ#ÑkDG_`Hp^]À³HKQMP�hGÀED�Î�^]¿\À&ÄUD�À�ä#Ä�HKÀUW2^`_ÜÎ�D�FqoqPX^`ÀUF�T\ÃGÀUh�À�^bPn^]HKD�W%PXW\Â%_IDGHKÈ6Â\HK_IÑ\ÈìP¶N�ÀUÂ%P�_Üj\ÈKZ\ÀXT
h�F`ÀUÀ�W�P�W\Âã_`DGH£È�dél?F`D�Q ^`¿\ÀÝF`À�_`Z\Èp^]_UT;o�ÀÙÄ¶P�Wã_]P¶NÒ^]¿\À�^`¿\F`À�ÀÝÄUD�À�ä#ÄUH£ÀUW2^]_µÂ\H£F`ÀUÄ�^]ÈpN Ä�DGF`FIÀU_`ÑkDGW\Â
^`DÝhGF`D�Z\W\ÂØDGj�mIÀ�Ä�^`_Ud0�ÒÀÕÄ¶PXÈKÄUZ/ÈìPX^`ÀUÂ�ëAÊ<ß8Ì9Z\_IHKW\h�^`¿\ÀÕÂ?PX^]P�QMÀUP�_`Z\FIÀUÂéDGWél?ÀUj1du��P�W/Â Ó�Z\W �/T
PXW\Â�ÄUD�QMÑ?PXF`ÀUÂ%^]¿\À¡F`ÀU_IZ\È£^`_UdE¾B¿\À:_IÀ¶P�_IDGW?P�È�Äb¿?P�W\hGÀ:D�Î�ÃGÀ�hGÀ�^]PX^]H£DGWào�P�_AÄ�ÈKÀ¶PXF`È£N�Â\À�^`ÀUÄ�^`ÀUÂéZ\_IHKW\h
ë4Ê<ß8Ìed
l?F`D�Q ^]¿\À�_`ÀÒF`ÀU_IZ\È£^UTAÁAÌ³ÅtÇ&L-É�Ê`ÊwïGÔ&Ö|ÊMÂ?Pn^bPãHK_ÙÀ�ð6ÀUÄ�^]H£Ã�À Î�D�F[Q#DGW\Hp^]DGFIHKW\hÒ^]¿\À ÈìP�W/Â�Ä�DOÃGÀUF

�



�

�������

���������

���������

� ��� ����� ��� ����� ��� ����	 ��� ����


��
�����
����
����
���

χ2 Error

Histogram of χ2 Error

����� � ��! �" � #

l�HKhGZ\FIÀ��fe8l?F`À � Z/ÀUW\Ä�N%Â/HK_I^`F`H£j\Z/^]H£DGW�D�ÎRs#t
Î�D�FÜßtÌ&Y oÜH£^`¿%Ô�Ö|Ê�Â\PX^bP

$&%('!)�*,+.-0/2143!5(3!*7683:9<;=3!>?%A@B+C%(9<D:'!+E>F3�GH@BI�+.683J+EK268%L+8MN@B>OGP3:*7Q4D�@B+E*8RTS:+8'!+U@VD�@?%(3!MWD:M�XW>,3!%(5YX�%L>[Z
;\5]D_^!+EX`D:>ba�5L)�+:Rc':*?+8+EM`D�M�Xd*?+8Xe*?+E>?;=+86U@B%LS:+85A^fGP3!*7ghDNiH$c+EakjmlCD:M�XngPaoibp:)�Mkjrq

@s^J;=+8><D:M�XtS!+E'!+E@BD�@B%L3!Mt6VIcD:M�'!+E>8jtuv+d68D:Mw+�x0;y+E6E@2@BIcD�@Cz|{~}���GP*?3:9 �7��{7XcD�@BD�%L>�)�>?+UGP)�5�GP3!*
X\+E@VD�%(5(+EXeD:McD:5A^0>,%(>�3:G&S!+E'!+E@BD�@B%L3!Md>?)�6VI�D�>�6E5]D:>,>?%A�c6_D�@?%(3!Mf3�GTS!+E'!+E@BD�@B%L3!Mf@s^J;y+FD:M�Xe+8>[@B%(9<D�@?%(3!Mf3:G
M\+E@�;�*?%L9.D�*,^<;�*?3JX�)�6U@B%(3:Me3�G&S:+8'!+U@VD�@?%(3!Mkj

{sMd@BI�+�M�+8D:*HGP)\@?)�*?+�R�Q4+�Q�3!)�5(Xd5L%(�:+�@?3C685]D�>?>?%AG�^.5(D:M�Xd683�S:+8*�@s^J;y+E>|D:M\Xe9<D:��+FD�X�%L>,@?*?%(a\)\@B%L3!M
9<D:;�3:G���}�}�)�>?%LM�'�����{�XcD�@VD\j�{sMW@BI�+f5L3!M�'`@?+8*,9�R�Q�+dD:*?+�':3!%(M�'�@B3�683!M\>,@B*,)�6E@2D�X�D�@VD:a�D:>?+
QbI\%(6VIeIcD:>b%(M\GP3:*?9<D�@B%L3!M�3:G&5]D:M\Xf683�S!+E*|D:M\XeS:+8'!+U@VD�@?%(3!Me6VIcD:M�':+8>�D:M�XdI�)�9.D�M`D:6U@B%AS0%A@B%L+8>8j

un+�I�3!;=+7�|�����7�NZs{?{[ :�7��{�XcD�@VD�%L>�>BD�@?%(>,G¡D�6E@B3:*,^fD�68¢�)�%(*,+8Xkj

£f¤¦¥�§�¨0©<ªP«0¬�o«J®v«J§y¯¦°
±�I�%L>²Q43:*?�vQ4D:>�>?)\;�;y3:*,@B+EXw)\M�X�+8*²@?I�+f����������Z³{?{[ !����{7;\*?3�´,+E6E@CaN^v@?I�+d�|D�@?%(3!M�D:5��0;�D:68+

��+US!+E5(3!;�92+8MN@���'!+8M�6U^�3:G4p!D:;cD�Mµg¡�����\����iFj¶un+²@BIcD�M�����*Ej¸·�%(*?3:��D�¹8)`º�D:9<D:923:@B3�Ry�����\�b�OR
QbI\3.D:5AQHD_^J>bI�+85L;�)\>�D�ay3!)0@��7��{�XcD�@VD0j

»



Ï�Ð�Ð��/d�Ð2Ï�d�Ð��\ËyPGÍ Ï�ÐGÐ���d�Ð���d�Ð��\Ë�j)Í

� ����� �����
�
	��������������	�������	����� 	�!�"$#&%(')!(*,+-	�	.'/�0"�	�"�� �1�%2�� 	�"��235476��

8:95;�9-<=9->@?A9-B

CEDGF �-%(	���!�H/# � HJI-"�!�HLK � HM�NPO�	RQS%T��%�HLU � HMVW� %(�/�THMX �,YZ�(��� D\[ �/] 6
%T�����G��"^�`_�'N%("���	�!�"@ab�0� c�!ed&*f!��
gihe'j�G� � ak�1R��	 � � 'j�Gl`����%T1mdN%T�n%o%("N%T1�he� 	�� ]p� 	�"q'�� 	�"r� �Gds	�"utwvNx7y`zwvj{(x}|�~Pvj{(���N~P��zwvj{(�5~7���Ay`��~Px7y
� y`v��`|�ve� �

C � F �NPO�	�Q�%(� %�H�U � H,#)���%(a�%T� � .HJ+ � HJKWQ�%�H
� � H�gW%(�G�a�	ZH�K � %("�d�I-lnc�	�%(	ZH�� � H Y D������r[ �.] 6�%T� � �G� "
�`_�'N%("�� 	�!("bab�0� c�!ed2*f!(�,��%T� �G1�1�	�� ��dN%P�n%-%("N%T1�he� 	�� ]bY 	�"b��%('N%("��G� � [ � �N~P�ez`vj{(�j~7�S�iy`��~Px�y � y`v��`|�ve�
� ~��`|�y`xZ�$~7����{`��{(vNH�3�!�1 � D ��HNUW! ��� H D � � � � �

C � F #��� %(a�%T����.H�+ � HA�N�� �ab	�H�� � Hm�NPO�	�Q�%(� %�H�U � HSg5%�hr%(��c�	�HmK � Hi�-%(	���!�H�# � HmI�lnc�	�%T	�Hm� � H Y��T����� [ �
] 6
%P� ���0� "�d��0lG!�ab'j!�� 	R��	�!(" ab�0� c�!�d�	�"�� c���%(1��/�0d�!¡��'N%(lG��*f!��k¢�%("�d���%T�¤£i# %T"�d¥#¡����d�%T�n%
%("N%(1Rhe� 	�� ] H¦twvNx7y`zwvj{(x}|�~Pvj{(�L�N~P��zwvj{(��~7���Ay`��~Px�y � y`v��`|�ve�(H�3�!�1 �§� D H�UW! � D H ��� � D(D�� �

C©¨(F �N�� �a�	ZH�� � H�g5%�hr%(��c�	�H�K � Hª#��� %(a�%T����.H�+ � H«�NPO�	�Q�%(� %�H=U � H Y D��(� � [ �J] XA�G1�%T��	�!�	�" ¬��0��Qª�G�0"
3��G���`�n%T� 	�!�"-35	���!���%T"�d¤Ui�0Q3��0���0��%T��	�!�"�4�"�d��w_k¬�%(� �0d¤!�"®6
%T�����0� "k���0lG!�ab'j!�� 	R��	�!("�#��0� c�!ed ]��
�N~P��zwvj{(�
~7�5�Ay`��~Px�y � y`v��`|�ve� � ~��`|�y`xZ��~7�-��{`��{(vNH�3�!�1 � D � H�Ui! ��� H D � � � ¨ �

C°¯PF g5%�h�%(� c�	«K � H�#����%Ta�%T� � .H,+ � H��¦�� �ab	�H�� � H=��c�	�!�"�!$± � H,�NPO�	RQS%T��%�H�U � H,�-%(	���!�# � H Y D���� � [ �
] K5"�K51���!�� 	R��c�a²%("�d�%®Ui�0Qu3��G�(�0�n%P��	�!("�4�"�d��`_b*f!���K��-³«I�� � 4�4�´�µ�¢�4
�-%T�n%�K5"�%(1�he� 	�� ]�� �N~P�ezw¶
vj{(��~7���Ay`��~Px7y � y`v��`|�ve� � ~��`|�y`xZ�$~7�-��{`��{(vNH�3�!�1 � D � H�UW! �§� H �(� � ¯ ���

C·�TF gW	�1�1ZH�� � H¦�e� �� a)HN¬ � H Y D�����D\[ ��] Xi%(d�	�!�ab�0����	�lilG!���� �0l0��	�!�"¸!(*Jak�1R��	�� �Gab'/!(��%(1¦£mc��0a�%T� 	�l�#�%(' �'/�0�kdN%T��%&*f!��¤�� �$	�"¥%T��� 	�lG�1R���� %(1�1�%("�d � lG!�¹(�G�kl01�%(��� 	�º�l�%T� 	�!�"�%T"�d¹��0���0��%T��	�!�"�a�!("�	�� !�� 	�"�� ]��
t`vNx�y`zwvj{(xZ|�~Pvj{(�L�N~P�ezwvj{(�
~7�5�Ay`��~Px7y � y`v��`|�ve�(He3�!�1 � ��H DG¨ � D � D�¨r��D �

C � F #&%(��»¼cN%(a)HS¬ � ¢ � Hm¬�%(� »T�G�GHm� � ¢ � H Y D�� � � [ �
] £mc��Ga�%T� 	�l�#&%('�'j�G�b�N%("�d�'N%(����� !(1�%(�2�`_�!r%P��ab! �� '�c��G� 	�l�	�� � %(d�	�%("�lG�0� ]�� t`vNx�y`z`vj{(x}|�~Pvj{(�L�N~P�ez`vj{(�J~7���iy`��~Px�y � y`v��`|�ve�(H�3�!(1 ��� H ¯�D � � ¯ �T���

�


