
���������
	�����������������������������	��������� ��"!��$#&%�'(�
��	*)+��������,�.-0/1���(2�354760/�/�6�89;:�<>=1?$@�@0AB=DC�C�E�E�EGFDH�I$J�HLK�M�H�N>FPO�I;C�I0Q$R0S�@;H;C�H�O;@�R;J0CLK$Q�I�T�U+H�V�W"FP?$@LU�IYX 3Z%[ 0\����

]_^`^ba�c`d�egf hjik]ml nporq�sto*u.fpdLu&vwd�e nxd�y z`a;stord�egf
{ q}|p~Zu&v�v�|�q�v�|���u�q�n�d�y ^�a0u�]�q�~.�`d�o*uZ~�orz�q�u&vk�

�����5�(�����������������B���g�
�r������g 
¡t¢
£¥¤+¦�§¨¤$©ª¢L«�§¨¬�(¢Z®�¤+§D¢�©°¯¤+§7±³²,¤;´¶µ�«�±¸·+¢�¦�¹�±³�¤�(¢t(¢Zº»¦¼¤;¹�¯½P¾ ±7¤º»¦¼¤;¹�¯½P¾ ±7¤¿¡¶ÀÂÁ�ÀÃ´�º»¦�¤$¹�± ¾
�x�
������Är�����"���°Å�ÆÈÇ[�5Ér�x�
�"�Ê��Är�ÌË�Í�Î}������Ï��ÑÐ

¡t¢
£¥¤+¦�§¨¤$©ª¢L«�§¨¬�(¢ÓÒ�±�Ô¢�«Ñ²0±7¤Ó�¤ÕÒ}¬$©�£ÑÖ×§¨¤+Ø²BÙ¤�¬;´tµ�«�±¸·+¢�¦�¹�±³�¤�(¢t(¢Zº»¦¼¤;¹�¯½P¾ ±7¤º»¦¼¤;¹�¯½P¾ ±7¤¿¡¶ÀÂÁ�ÀÃ´�º»¦�¤$¹�± ¾
Ú �Ê���
��ÛÕÜÝÍ�Þ������r��Û5ß

à¼árâ[º�´�º�¦¼¤;¹�¯½¸¾ ±7¤¿¡¶ÀÂÁ*Àã´�º»¦¼¤;¹�± ¾
�gÆÑ���5Æ��Õä Í»Ü����+Ç(Æ"�rÛ$Ç(ÆÑ���gå

ÁB¤�²Læ¥ç,¢L¦¼¢L±7²LæÓà�«0èL¬$¦�©¿¤+§7±¸é�´¶µ�«�±¸·+¢�¦�¹�±7§�ê¤+§�ët¤+±ì¹0¢�¦�¹ ¾ ¤$Ö×§D¢�¦�«ët¤+±ì¹0¢�¦�¹ ¾ ¤$Ö×§D¢�¦�«×´&í�¢L¦�©¿¤$«Èî

ïñð�òLó�ô;õÈö+ó
÷�øÈù�úüûÃý¶þÈÿ����üû������
	��������ù0ú,ú��
,ú����+ù�ñú,ûÃý���ÿãù�����,øÈû��¼ù����üþ�üù0ú ûìú¿ûÃý����
����
����	��
ªù����� �ÿìû��"!
�¼ù0ú��#�
��$%�+ù�,û�&������üû����'���û��
(���)�üø×ù»ù�*+�>ù��Èúüû��+ù.ûÃý���ÿÃù0ý�ù��,�����üû����ªû����
��ÿ��+ù�$ñû����üø×ù-$×ù��+ù0ÿ��
��.
ý�ù����/�
	0�×ù�1kø���2$�1/��üù3�¼ù��,ø��"��ÿ��
!�ûãù0ú�4657��¥û���$98 ú(!
���þ��Óø��+ú*ûìÿÃÿÃþÈú�������¼ù�$ªø"��1:���;$Èù0ú���,û� >ù
��2����ù0úüú��
,ú< �=>�¼ù�,ý?üù�17,û��üû��"!�ú�=¥ú��¼ù0ý¿ú��
��$kø��+ú�û�������+$Èþ���ù�$@���¼ù��,ø���û�A�þÈùB	��
���2�C��.
û���!��üø×ùD���
�üù������Èù0úüú7�
	}ú��>ù��Lû�&E�����üû����ÈúF	��
»ù0ÿ��� ��
2���¼ù�$G����+��ù0úüú��
,ú71»û��üøH,ù0ú��>ù����I���' ��+ú,û��
���×ù0ú�4 ÷�ø×ù�=J��2�
�K��úüù��üø����L�üø×ù'$Èù0ú���,û� >ù�$J����+��ù0úüú��
�ú�úüø"��þ�ÿ�$J >ù¿úüûÃý¶þÈÿ����¼ù�$M���+ù�¶ú����
�".
$����$¿ø���2$"1#��üù7$Èù0ú���,û����üû����¿ÿ��
�"!�þ���!+ù0ú�úüþ���ø'�+ú6N}ù�,ûÃÿ��
!"O+��	P�¼ù�/��2�
�Èú,ÿ����üû��"!��üø×ù0úüù7üù�1I�û��¼ù
$×ù0ú2��,û����üû�����úQ�
$×ù�A[þ����¼ù0ÿ�=
O0�
��$M�"�
�L$Èû�,ù����üÿ�=��C�+ù�D�üø×ù�üù�1I,û��üû��"! ú��"ù��Lû�&������üû����Èú�4SRT�B�üøÈûìú
1/�
�U<1�ù¶úüø"��1 ø"��1Vüù�17,û��üû��"!�.Dÿ��
!�û��Zý���=H >ùD������ÿÃûãù�$<	��
Q�Ñþ"üù0ÿ�=%üù�1I,û��üûW�"!� ��+ú¼ù�$pú��>ù��X.
û�&E�����üû����J�+ú�1�ù0ÿìÿY�+ú1úüûÃý¶þÈÿ����üû����Z�
	/����+��ù0úüú��
,ú�4;[Èþ"2�üø×ù�,ý��
üù
O\1�ù¿úüø��C1 ø"��1]üù�1I,û��üû��"!
 ��+úüù�$�úüûìý�þÈÿW���üû����1ý��C=L >ù�þÈú¼ù�$S	P�
�ù����+ÿÃþ����üû��"!Q�üø×ù(�>ù��	��
,ý��
����ù(�
	ÈûÃý����
����
����ø���2$"1#��üù
�+ú��>ù����üúF�
	^����+��ù0úüú��
�ú�4`_�ù�1I�û��üû��"!�.Dÿ��
!�ûW�»ù����[û�����Èý�ù����üú�úüþ���øH�+ú7a6b\53cDO"�üø×ù����Èù�1�ù1þÈúüù
ø×ù�,ù
O\��üùªúüþ�d'�Lûãù����üÿ�=��+ù�,ú����üûìÿãù����G�+ÿÃÿ���1e	��
D�
$×ù�A[þ����¼ùªú��>ù��Lû�&������üû����Èú��
��$gúüûÃý¶þÈÿ����üû����Èú
1»ø�û��,øf�üø"���þ�!�øÓù��+ú�=ñý���$Èû�&������üû����Èú/�
	^�üø×ù1ú���2���¼ù�!�ûãù0ú�ù����� �ÿãù���$"=+���+ý¿û��3�+ù�,û�&������üû����<�
	
�+ú��>ù����üú&û�����,û��Èú,û����+ÿÃÿ�=füù0ÿ����¼ù�$B��� ø���2$"1#��üù)����
�>ù���üûãù0ú.úüþ���øZ�+ú-�üøÈù¶úüû�gLù;�
��$Z�����������ÿh�
	
üù��
�$×ù�F �þ+i>ù�,úI�
��$<�üøÈù�ý�ù��üø"�+$H�
	^��üù�$Èû����üû����ÈúrþÈú¼ù�$< �= ú��>ù��LþÈÿ����üû��+ù-����+��ù0úüú��
�ú�4

�jlk�m�m�kQn`o,p�qsrutwv�x�y;p2z){\qst�x�|�r�x~}(���Tr�x��"��x6�#���h�



���������	��
�������� ��������� �����! #"

$&%('*),+ ô.-�ò�/�0 ¢21}¦�±P§7±P«43ñ¹�§7¦�¤+§D¢53+±¨¢�¹¶¤+«Ñ ¾ ¬63+±³²�´�æ[¤+¦�71�¤+¦¼¢ (¢�¹�±83�«Õ¤+«Ññ·$¢L¦�± 9�²,¤�§7±7¬$«"À

: ;=<!>�?*@BADC,EF>*GH@I<

JLKNMPO.Q�O.K	RTSUO7V4MPWXWPYUZ[O]\IYUMP^_Y#K`V#a�acbdS�efK�ghMPO�\BMiedRPefKcgjRPO.QlkcK�efm=ncO.WTR2YoRPkcOqpcO.WiefgUK
Y#rsk*V4MPp�\�V#MPOtk*V#WvuwO.O�KhpcO�x#O.bdYUayO�p�z{JLKja*V#MiRPefQ�ncb|V#M�}�~�Mix�efK�p���WvgUMPYUn�aoV4R���JL��k*V#W
R2MiO7V4RPO.pqR2kcO�efZ[acbdO.Z[O.K	RlV4RPefYUK{Y#r�a�MPY�Q.O.WiWPYUMiW�Y�x#O.M�WPefZ[acbdO�V#MPQlk�edR2O�Q�RPncMPO�W�������}�����}��.��}
MPO�\BMPedRPO�ucV#WPO�p_pcO.WiQ.Miefa�RPefYUK�V#Kcp�W6S�K=RPkcO.WiefW�Y4r�WPedZ&acbdO�bfYUg#efQ7V4bspcefgUe�RlV#b�Q.efMiQ.nce�R2W����4�
V#Kcp]p�O.WPQ�MPeda�R2edYUK�Y#r�Q7V4QlkcO�acMPY4R2Y�Q.YUbdW�Y�xUO�M�Z&O�Z&YUM6STWiS�WiRPO.Z[W[���7��}d������zD�skcO�efM�\�YUMi^
k*V#WsZ&V#pcO,O�x�efpcO�K=RBRPkcODgUMPO.V4RsQ7V4a*V#Q.e�RLSXV#KcpXawYUWPWiefucedbfe�R2efO�WIY4r�MiO�\BMiedR2edKcg�V#WBV#KXO��FO�Q��
R2e�xUO�r MPV#Z[O�\IYUMP^¡r YUMIpcO7V4bfefK�g�\Be�R2ktWiefZ¡n�b|V4RPefYUK[V#KcptO.WiRPefZ&V4R2edYUK[Y#r¢k*V#Mip�\�V#MPO,uwO�r Y#MPO
O�£�awO.KcWiedxUO�a�k=S�WiefQ7V4b�efZ[acbfO�Z&O�K	RlV4RPefYUKcWV#MiO,pcYUK�O#z¤JLK�R2k�efWI\IYUMi^&\IO�pcefWiQ.ncWiW!R2kcO�V4p��
x4V#K	RlV#gUO�WDV#Kcpqpce�¥&Q�ncbdRPefO�W,Y#r�VXMiO7V#b¦MPO�\BMiedRPO�u*V#WPO�p§WiefZ¡n�b|V4RPefYUK�Y#r�p�O.WPQ�MPeda�R2edYUKcW�Y#r
acMPY�Q.O�WPWiYUMPW�Y�xUO.M�WPedZ&acbdO�V#MiQlkcedRPO.Q�RPncMPO�W.zs¨*YUMsRPkcefWBacncMiayY#WPOD\�O�ncWPODR2k�O�\IO.bdb��L^=KcY�\BK
MPO�\BMPedRPefKcg(�LbfY#gUefQBO.K	x�efMiYUKcZ[O.K	R�©�ª«~�¬��®�}¯�#��z

° n�M�\IYUMi^w}!V#W[RPk*V4R[Y#r�~�Mix�edKcp±g#MPYUncaF��W[efK²������}�����}��.��}�efW�r Y�Q.ncWiO.p±YUK±RPkcOXefZ��
acbfO�Z&O�K	RlV4RPefYUK±Y#rDacMPY�Q.O�WPWiYUMPW�Y�xUO�MtR2k�O]³[´ µ�J6¶c·¸V#MiQlkcedRPO.Q�R2ncMiO#z¹µBncbfO�Wtr YUM&RPkcO
acMPY�Q.O�WPWiYUMPW�V#MPODWiayO�Q.edºcO.p{edK�R2kcO�©�ª¢~,¬»WiS�WiRPO.Z¼V#KcpTpce��FO�MPO.K	R�V#MiQlkcedRPO.Q�RPncM2V4b¢Q.YUZ��
ayY#KcO.K	R2W�WPncQlk½V4W�Z[O.Z[YUMiS#}�MiO.gUedWiRPO.MPW�}¦O�R2Q#zTV#MiO&p�efWPQ�MPedZ&edK*V4R2O�p§edKjVTK*V4RPncM2V#b¤\�V7SU}
RlV#^=edKcgXV#p�x4V#K	RlV4gUO�Y#rIRPkcefW,RLS�awO.p§b|V#Kcg#n*V#gUO4z�¾¤MPY�x�efKcgXR2kcO�WiYUncKcpcK�O.WPW�Y#rR2kcO�acMiY4�
Q.O�WPWPY#MPW�efW�R2k=ncW�MPO�pcncQ�O.p½R2Y�acMiY�x�edKcg]R2k*V(RvR2k�O�ShWiefZ¡ncbfV4R2O&V#Kcp½V4MPO�WiefZ¡ncbfV4R2O�pou	S
VTucV#WPedQ[a�MPY�Q.O.WiWPYUM�ztJLK§YUncM�©�ª«~�¬¿V4acacMPYUV#Qlk§RPkcO&WiO.a*V4M2V4RPefYUKquwO�RL\IO.O.KhbdYUgUedQ�V#Kcp
MPO�\BMPedRPefKcg�V#bdbfY�\BW�ncW�R2Yvp�O�º*KcO�MPn�bfO.W�r YUM¤R2k�O�efK�WiR2MincQ�RPefYUK�WY4rFR2k�O�acMiY�Q�O.WPWiYUMPW�V#Kcp[R2Y
WPawO.Q�edrÀS�WiRPM2V4RPO.gUedO.WIpcO.WiQ.MPeducefK�g¡V#MiQlkcedRPO.Q�RPncM2V4byQlk*V4M2V#Q�R2O.MiefW6R2efQ�W!V#W�R2k�O�WPedÁ.O�Y#r¢MPO�YUMPp�O.M
ucn��yO.MiW��Bµ °�Â W.z�Ã�Kcbfed^#O¡R2k�O&V4acacMPYUV#Qlk§Y4rI~�Mix�efK�p���WDgUMiYUnca�}¢edKqYUncM�efZ[acbdO.Z[O.K	RlV(�
R2edYUKcW¡\IO�Q.V#K�WiefZ¡ncbfV4R2O&R2kcOTO�£�O.Q�n�R2edYUK�Y4r�V#WiWPO.ZvucbdShp�O.WPQ�MPeda�R2edYUK±a�MPYUgUMPV#Z[W�Y�x#O.M
YUncM�MiO�\BMPe�R2edKcg4�LWiayO�Q.e�º*O.phacMiY�Q�O.WiWPYUMiW.Äsr YUM�efK�WiRlV4KcQ.O4}IgUO�KcO.MPV4R2edYUK½Y#r�R2kcOT¨¦eduyYUKcV#Q.Q�e
WPO�m�n�O.KcQ�O#}¢m=ncefQl^U�ÅWPYUM6R7}�Q�YUZ&a�n�RlV4RPefYUKTY#r¤RPkcO�Æ�K=n�R2k��H��YUMiMPefWH�H¾¤M2V(RPR¤ÇincZ&a�r ncKcQ�RPefYUKF}
O�RPQ#z�}w\BkcedbfODp�S�K*V#Z[efQ.V#bfb�S�Qlk*V4KcgUefK�gtWiRPM2V4RPO.gUedO.WBr YUM�O.WiRPefZ&V4R2edKcg�R2kcO�Z&Y#WiR�V#pcO�m�ncV4R2O
r YUMPZ`Y#r*efZ[acbdO.Z[O.K	R2edKcg!R2kcO�WPO�V#MPQlkce�R2O�Q�R2n�M2V#b=Q.Y#Z&awYUKcO�K=RPW.zÈ�sk�efWÉefWÉV#bfb	p�YUKcOI\Be�R2kcY#n�R
R2MPV#KcWPbfV4R2edKcg�RPkcOBMPO�\BMiedRPefKcg�WiayO�Q.edºcQ7V4RPefYUKcW�edK=RPYDk*V#MPp�\!V#MiOBpcO.WiQ.MPeda�R2edYUK�b|V#K�gUn*V#gUO�W�V#W
WPncg#gUO.W6R2O.p�u	SvRPkcOBV#aca�MPY	V#Qlk�Y4ry~�Mix�efK�p���W¤g#MPYUncaFz¦~�rÀRPO.M¤V,WiefZ¡n�b|V4RPefYUK�efWÈawO.M6r YUMPZ[O.pF}
R2kcO�WPO�O.W6R2efZ&V4RPefYUKcWÈV#MPOsgUe�xUO�K&u	S[V#K&V#K*V#b�S�WPefW¤Y4ryRPkcO�©ª¢~�¬NW6RlV4RPefW6R2efQ�WÈr YUM¤R2kcOBK=ncZ��
uyO�M�Y4r¦R2edZ&O�W�O.V#Qlk]MiO�\BMPe�R2edKcg�MPncbdO�Ê e�z¯O#z!acMiY�Q�O.WiWPYUM�efKcW6R2MPn�Q�R2edYUK�ËsefW�V#aca�bfefO�p�z ° R2k�O.M
efZ[ayY#MiRlV4K=RsV#MPQlkce�R2O�Q�R2n�M2V#b«V#WiayO�Q�RPW�WPn�Qlk�V#WBacMPO�pcefQ�R2edYUKcWBefKTacMPY�Q.O�WPWiYUMPWB\BedRPk�WiayO�Q.n��
b|V4RPedx#O,O�£�O.Q�n�R2edYUK]V4MPODefZ[acbfO�Z&O�K	R2O.p�edKTRPkcO.edMsY�\BK�MiO�\BMPe�R2edKcg�MPncbdO.W.zµBO�\BMiedR2ODu*V4WPO.p
WPedZ¡ncb|V(R2efY#K�Y#r�a�MPYUgUMPV#Z[W¦efK�V4WPWPO�Z¡ucb�SvpcO�WPQ�MPefa�R2efY#K�pcY�O�WÈKcY#RÈQ.YUMiMPO.WiayY#Kcp�O�£�V#Q�RPbdS�R2Y
R2kcOBOÌ£�O�Q.n�RPefYUK&Y#rFRPkcO.WiO�acMiYUgUMPV#Z&W¤Y�x#O.MMPO7V4byV4MPQlkce�R2O.Q�R2ncMiO.W�}�WiefKcQ�O�Z&V#K	S�V#pcp�edR2edYUK*V#b
Í�Î�Ï�Ð�Ñ!Ò�Ó�Ô�Ô#Ï�Ð�Õ�Öi×BØ.Ù�Õ�Ú�Ö¦ÛFÐÅÜÌÝiÞ�ßàÞàÜ�á#âÌã¦ÖiÐ�äsÜ�á�å6Ï.Ï�Ô4ÖiÐ�ÜÌÕ�ÞàÏ�ásÏ�æ	Õ�Ú�Ö�çFèÉéyêyë(âÌì�í�ã�æ�Ï�Ó�á(×(ÜlÕ�ÞàÏ�á4Ò6î
ïté*ÜÌÐ�Õ�Þ8ÜÌßàß�ÙsÒ�Ó�Ô�Ô#Ï�Ð�Õ�ÖP×�Ø7ÙsÕ�Ú�Ö�ícêwðDè*ñ{ÛFÐ�Ü�Ý6Þàß�Þ8ÜÌá�æ�Ï�Ó�á4×�ÜlÕ�Þ�Ï�á=îwò�ó�ò�ô.ò7õ2ö#ò�÷Fø|ù7ú.û�ø|û�ü
ýTþiüUÿPú(ò7ô��#ÿ��5ü��7ò��	��û#ÿ�
Põ���ÿ	�cøfù7ú.ûFø|û.ü
� ô7ô�ò�ú����õÌù7ú7û�ø|û7ü
��� ò�ü7÷���ú�2÷�õ�ü � ü��Fø|ù.úUÿ	���(ôcø����

�



���������	��
�������� ��������� �����! #"

WiRPO.acW[V#MiO�O�£�O.Q�n�R2O�p�efK½V]MiO�\BMiedR2edKcg�u*V#WiO.p½WiS�W6R2O.ZTÄsefKhacV#MiRPefQ.n�b|V#M�}¤ZtV#K	S§ncKcWincQ��
Q.O�WPWir n�b«V4RPRPO.Z[a�R2W�RPY�V#acacb�StMiO�\BMiedR2edKcg¡MincbfO�WsWPbfY�\ pcY�\BKXR2kcO,WiefZ¡n�b|V4RPefYUK�z���Y�\IO�xUO�M.}
©�ª«~�¬�WiR2V4R2edWiRPefQ.W¦V#bfbdY�\or YUMÈV�Q.YUKcQ�MPO�R2OsO.W6R2edZtV4RPefYUK�Y#r�kcY�\ R2kcO�WPO!a�MPY�Q.O.WiWPYUMiW¤WPkcY#ncbfp
\�Y#MP^�edKTMiO7V#b¢kcV#MPp�\�V#MiO�edZ&a�bfO.Z[O.K	R2V4R2edYUKcW.z

~�pcpce�R2edYUK*V#bdbdSU}�\�O�ayY#efK	R�Y#n�R�WiYUZ[O�edK=RPO.MiO.WiRPefKcg[acMiYUucbfO�Z&W�efK�kcO.MiO.K	R�edKTRPkcO�\�V7S
MPO�\BMPedRPefKcgtMPncbdO.W[Ê�V4KcpqWiR2MPV4R2O�gUefO�WlË,V#MiO[V#acacbdefO.p{efK�R2MincO�acncMiO.bdS{MPO�\BMPedRPO�u*V#WiO.p WiS�W6�
R2O�Z&W�z¦JLK�a*V#M6R2efQ�ncb|V4M.}4RPk*V4R¤MincbfO�W¤V#MiO!KcY#R�K*V(R2ncMPV#bfb�S�V#acacbdefO.p�edK�V,KcYUK��LpcO�R2O.MiZ&edKcefW6R2edQ
ZtV4KcKcO.M�ÄÉRPkcO�S V4MPO�WPO�bfO.Q�R2O�poV#W�R2k�O�ºcMPWiRvV#aca�bfefQ.V#ucbdO¡MPncbdO¡r YUncKcp efK�RPkcO&Y#MPpcO�MDRPkcO
MPncbdO.W�V#MPO&pcO�ºcKcO.p½V#K�phV#acacbdefO�pjefK R2kcO[º*MPW6R�awYUWPe�R2efY#KcW&Ê5bfO�rÀRi�ÅZ&YUW6R7}ÉefKcK�O.M6�ÅZ&Y#WiR�YUM
WPedZ&edb|V#MibdS�Ë�R2k*V(R�R2k�O�S�Z&V4RPQlk�Y�xUO.M!RPkcO�R2V#MPgUO�R�RPO.MPZTz¤JLK�YUncMIefZ[acbfO�Z&O�K	RlV4RPefYUK�R2kcO�WPO
acMPY#ucbfO�Z&W[V#MiefWPOX\BkcO�K efZ[ayYUM6RlV#K	R[V#MiQlkcedRPO.Q�R2ncMPV#b�V#WPawO.Q�R2W�V#W���� ��� �	� � ��
�� � 
 ������ � �
��� ����Y#r!edKcWiRPMPncQ�R2edYUK RPO.Z[acb|V(R2O.WDY�xUO�M¡µ °�Â W�V#MiO�RPY�uwO[WPefZvncb|V4RPO.p�z&~�b�R2kcYUn�gUkqYUncM
efZ[acbfO�Z&O�K	RlV4RPefYUKcW�V#MPO§pcO�RPO.MPZ[efK�efWiRPefQ]\IOoQ.Y#Z&Z[O.K	R�YUK`kcY�\ YUK�OjQ7V4K`Y�xUO�MPQ.Y#Z&O
R2kcO�WPO�acMPYUu�bfO.Z[WefK�V�KcYUK��ÅacncMiO.bdS�MiO�\BMiedR2edKcg�WiS�WiRPO.Z bdef^4O�©�ª¢~,¬�}�\BkcO�MPO�WPYUZ[O�KcY#K��
pcO�RPO.MiZ&edKcefW6R2efQ�WiRPM2V4RPO.gUedO.W�V#MPO�V7x4V#efbfV#ucbdO#z

� � ?*E���GÅ>��«EF>cC,?�����<,A��,?*@BE���� ��@I?��±A!����E¢?�G"��>*GH@�<#�

$jO¡V#WPWincZ&O¡r5V4Z&edbfe|V4MPedRLS&\BedRPk]R2kcO¡ucV#WPedQ¡Q.YUK�Q.O.a�R2WDY#rQ.YUZ[acn�RPO.M�V4MPQlkce�R2O.Q�R2ncMiO�V#Kcp
MPO�\BMPedRPefKcg§R2kcO�YUMiS_V#W�acMiO.WPO�K	R2O.p²MPO�WPawO.Q�RPedx#O.bdS_efK¹�&%(�DV#K�p �¯�4��z ~�pcpce�R2edYUK*V#bdbdSU}I\�O
WPnca�ayYUWiO�R2k�O,MPO.V#pcO.MIr5V#Z&edbfefV#M¦\BedRPk�MPO�\BMPe�R2efK�g4�LbdYUgUefQsO�K	x�edMPYUK�Z&O�K=RPW!bfed^#O�©ª¢~�¬�z'$§O
ucMPedO)(cS&pcO�WPQ.MiefuwO�R2kcO�³[´ µ�J6¶�· V#MiQlkcedRPO.Q�R2ncMiODV#Kcp�R2kcO�WiayO�Q.e�º*Q7V4RPefYUK�WsefK�©�ª¢~,¬»Y#r
V�ucV#WPedQ�acMiY�Q�O.WiWPYUMY�xUO.MR2kcedW�V4MPQlkce�R2O.Q�R2ncMiO�V4Kcp�V�Z&YUMiOBO.b|V4uyYUMPV4R2O�p&Y#KcO�RPk*V4RIV#bdbfY�\BW
r YUMsWPawO.Q�ncb|V(R2edx#O�O�£�O.Q�n�R2edYUK{Y�x#O.M�V[MiO.YUMipcO.MBucn��FO�M.z

*,+.- /10 � ³[´32547698  
 � 0 �À�L����� �'
 �
³[´edW�VDWPO�R!Y#r�µ�J6¶c· efKcW6R2MPn�Q�R2edYUKcW�\BkcO.MiO,V#bdbcZ[O.Z[YUMiS�V4Q.Q.O�WPW!edW�pcYUKcO�u	S " �  ��V#Kcp
:�� ��
 � edKcWiRPMPncQ�R2edYUKcW!V4KcptR2k�O,V#MiedR2k�Z&O�R2efQBYUawO.MPV4R2edYUKcWIV#MPO�pcYUKcO�Y�x#O.M�RPkcO�MiO.gUedWiRPO.MPW!V4R
R2kcO�MiO.gUedWiR2O�M�º*bfO�Ê"
.�iËÌzt~�WPO�m�n�O.KcQ�O�Y#r!edKcWiRPMPncQ�R2edYUKcW�R2k*V(R�p�O.WPQ�MPeduyO�W¡VXacMPYUg#M2V#Z edW
acb|V4Q.O.p¡V4RÈR2k�O!efKcW6R2MincQ�RPefYUK�Z&O�Z&YUM6StÊ �.; Ë�z��skcO!edKcWiRPMPncQ�R2efY#KcW¤V#MiO�O�£�O�Q.n�RPO.p[efK��ÅYUMPpcO�M
V#Kcp�V(rÀR2O.M�O7V#QlkXefK�WiR2MincQ�RPefYUKtO�£�O.Q�n�R2edYUK�R2kcO�Q.YUK	R2O�K	R2WBY#r¢R2k�O�acMPYUg#M2V#Z�Q.Y#ncK	R2O.M�Ê=< � Ë
efWsedKcQ.MiO.Z[O.K	R2O�p�u	S�YUK�O�OÌ£�Q.O.a�R�r YUMsu�M2V#KcQlk�efKcW6R2MincQ�RPefYUKcW�Ê?>A@lË�z

�skcODWPO�R�Y#r�pced�yO.MiO.K	R�efKcW6R2MincQ�RPefYUKcWsY4r¦³[´]}�B,CED�F�}cedWspcO.WiQ.MPeduyO�p]V#W)G
B,CED�F H IJGLKNMPORQTSTU4ÊWV�ËYX IZG[KNMPO�QTS]\�U X IJG[K_^`\ÉÊaIRb�cdIfeÌËgX

h�icÊWIRbjcdIfeÌË X IZG[KNMPO�QTSyÊaIRbiËYX Dlk"OmIRn=ÊWIRb7coIpeÌË
�skcO�bdY	V#p��ÅQ.YUK�WiRlV4K=RBedKcWiRPMPncQ�R2edYUK�}�IqG[KrMsO�QTSTU#ÊaV�ËÌ}*acn�RPW�RPkcODQ.YUKcW6RlV#K	RtV�efK	RPY�RPkcO

MPO�gUefW6R2O.MtI�zD�skcO�bdY	V#p��ÅacMPY#gUM2V#Z��LQ�YUncK	R2O�M�edKcWiRPMPncQ�R2edYUK�}uIvG[KwMsO�QTSp\xU(}Facn�R2W,RPkcO¡Q�YUK��
R2O�K=R�Y#r�R2kcO�a�MPYUgUMPV#Z Q.YUn�K=RPO.M�edK=RPYjR2k�O�MPO.g#efWiRPO.MyI�z»�skcOqV4MPedRPkcZ[O�R2edQ��ÅYUayO�M2V4RPefYUK
efKcW6R2MincQ�RPefYUK�}zIqG[K{^`\«ÊWIRbdcdIpeÌËÌ}�awO.M6r YUMPZ[WÈR2k�O¡Ê5V#ucWiRPM2V#Q�RÌË¤V#MiedR2k�Z&O�R2efQ�YUayO�M2V4RPefYUK�WiayO�Q��
edº*O�p�u	S|^`\TYUKTR2kcO�YUawO.MPV#KcpcW�WPawO.Q�edº*O�p]u	STRPkcO�MPO.g#efWiRPO.MiWtIRbsV#Kcp|Ipe,V#K�p�acn�R2W�RPkcO
MPO�WPncb�RsefK	R2Y�RPkcO�MPO�gUefW6R2O.M}I�z¤�skcODucMPV#KcQlkTefKcW6R2MPn�Q�R2edYUKEh�icÊWIRbjcdIfeÌË�}cWiO�RPWBRPkcODacMPY#gUM2V#Z
Q.YUn�K=RPO.M�RPYvR2k�O�RlV4MPgUO�R!efK�WiR2MincQ�RPefYUKtV#pcpcMiO.WiWsWPawO.Q.e�º*O.p�u	S[R2kcO�MPO.g#efWiRPO.M~Ipe�\BkcO�KXRPkcO

�



���������	��
�������� ��������� �����! #"

+1

Data

Inst.
Mem
im

Reg.
File

rf

Mem.
dm

ALU
pc

[�û�!"4���4���ù0ú2��,û����üû����<�
	h�üø×ù� E�+úüû��-����+��ù0úüú��

Q.YUK	RPO.K	R2WBY#r«R2k�O�MPO.g#efWiRPO.M5I�b�edW!Á.O�MPY[V#Kcp�edKcQ.MiO.Z[O.K	R2W!RPkcO�acMiYUgUM2V4Z¿Q�YUncK	R2O�M�u	StYUKcO
Y#R2k�O.Mi\BedWPO4z¡�skcO�bfY	V4p�efKcW6R2MPn�Q�R2edYUK�}�I}GLK MPORQTSwÊWIRb6Ë�}«bfY	V4pcW�R2k�O�Z&O�Z&YUM6S]Q�O.bfb¦WPawO.Q.e��
º*O.pXu	S�RPkcO�MPO�gUefW6R2O.M}I�b�edK	R2Y�R2kcO�MiO.gUedWiRPO.M}I�zÈ�skcODWiRPYUMPODefK�WiR2MincQ�RPefYUKF}�D�k"O�IRn=ÊWI�b7cdIpeÌËÌ}
WiRPYUMPO�W�RPkcOTQ.YUK	R2O�K	R2W[Y#r�RPkcOXMPO.g#efWiRPO.M Ipe[efK	R2Y�RPkcOXZ&O�Z&YUM6SoQ�O.bfbsWiayO�Q.e�º*O.p±u=ShRPkcO
MPO�gUefW6R2O.M}I�bÌz

*,+ * �  �:j� � <�
d� �l��:�: ��

�skcOTYUayO�M2V4RPefYUKcV#b�WiO.Z&V#K	R2efQ�W&Y4r�RPkcO�³[´ µ�J6¶�·¿efKcW6R2MincQ�RPefYUK½WPO�RtedW�pcO�º*K�O.p�u	S V
WPedKcgUbfOÌ�LQ�S�Q�bfO4}wK�YUK�acefawO.bdefKcO�p�}�efK��ÅYUMPp�O.M�O�£�O.Q�n�R2edYUK�acMPY�Q.O�WPWiYUM�R2kcV4R�\IOv\Befbdb¢Q7V#bdbÉRPkcO
�����
	������������������� zI¶�O�O�º*gUncMiO[��r YUMBV�pcO�WPQ.Miefa�RPefYUKXedKTMiO.gUedWiRPO.M!R2MPV#KcW6r O.MBbfO�xUO.b�z

�skcO�pcO.WiQ.Miefa�RPefYUK�Y#r«RPkcO�WiS�WiRPO.Z������¡edW!gUe�xUO.KXu	S�e�R2W!Z[O.Z[YUM6S��XV#Kcp�acMiY�Q�O.WiWPYUM
 "!�#"$ G%�����'&(�*)  "!�#�$"+ }�RPkcOBb|V4RiR2O�M¤Q.YUKcWiefW6R2W�Y#rwR2kcOBefK�WiR2MincQ�RPefYUK[V#p�pcMPO�WPW-,/.�Y#ryRPkcO5< � }
R2kcODMiO.gUedWiR2O�M!º*bfO !10 V4KcpTRPkcODacMPY#gUM2V#Z32 !�#54 G  �!�#"$ &6,/.7) !10 )(2 !�#54�+ z

�skcO,MPO�\BMPe�R2efK�gvMPn�bfO.W�efZ[acbfO�Z&O�K=RPefKcg�RPkcO,³[´ efK�WiR2MincQ�RPefYUK�W�efK�©ª¢~�¬ V#MPO�gUedx#O.K
efKtRPkcO���V#ucbfOv�Uz¤�skcefW!r Y#bfbfY�\BWIWiR2MPV#efg#k=Rir YUMi\�V#MipcbdS[r MPYUZ�R2k�O�YUayO�M2V4RPefYUKcV#byWiO.Z&V#K	R2edQ.W
gUedx#O.K¡O.V#MPbdefO�M�Y#r*RPkcO.WiOsefKcW6R2MincQ�RPefYUKcW�z9$§O!OÌ£�a�b|V#edKvR2kcO�Z&YUW6RÈQ�YUZ&a�bfO�£�Y4r*R2kcO�WPOsMPn�bfO.W)G
R2kcODucMPV#KcQlkTefKcW6R2MincQ�RPefYUK�>A@.z¤~�bdb�Y#R2k�O.MBMPncbdO.WBV#MiODWPefZ[efbfV#MPb�S�O�£�acbfV#efKcO�p�z

$NkcO.KcO�xUO�M�R2k�O�Q�ncMPMiO.K	R�efKcW6R2MPn�Q�R2edYUK�Y#r�R2kcODacMiYUgUM2V4Z82 !�#/4 V(RsR2kcODawYUWPe�R2efY#K Ê5Y#r
R2kcO�edKcWiRPMPncQ�R2efY#K Z[O.Z[YUM6S �.; Ë,gUedx#O.K u	S�R2kcO�efK�WiR2MincQ�RPefYUK V#p�pcMPO�WPW9,5.�edW�VXu�M2V#KcQlk
efKcW6R2MincQ�RPefYUK¡Y4rwRPkcO!r YUMiZ8:�;<& !>= ) !�?�+ }=R2k�OsacMPYUg#M2V#Z Q.YUn�K=RPO.M�WPk�YUncbfp�uwOsQlk*V#K�gUO.p�O.e��
R2kcO�MÈu	S�RPkcO!Q�YUK	R2O.K	RPWY4r*R2kcO!MiO.gUedWiRPO.M !�? YUMÈu	S@,/.BA = zÈ�skcO!r YUMiZ&O�M.}4efKvRPkcO!Q7V4WPO�RPk*V4R
R2kcO[Q.Y#K=RPO.K	R2W�Y4r!R2kcO[MPO�gUefW6R2O�M !C= O.m=n*V#bdWvÁ�O.MPYhÊ5QlkcO�Ql^#O.p½u	SED�.�FHG�I #/0BJ I 4 & !C= ) !10�+
K1KML Ë�Ä�R2k�Ovb|V4WiR7}�Y#RPkcO.M6\BefWiO�Ê QlkcO.Ql^4O.pqu	SNDO.�FHG�I #50BJ I 4 & !C= ) !"0�+QP KRL Ë�zs�skcOvV#n�£=�
efbde|V#M6StacMiO.Z[efWiO@,B�",
SC�HT�:�;<&6�/I�F�I $ T�,
S��HTU&(2 !�#54 )V,/. +"+ QlkcO�Ql^=W,\BkcO�RPkcO.M�RPkcO�Q.ncMiMPO.K	R
efKcW6R2MincQ�RPefYUK�efW�V�ucMPV#KcQlk�z¤�sk�O�MiYUbfOsY#rwR2k�O9WYX1Z�I ! I [ K & + \ Q�YUZ[ZtV#K�pcW¤efWÈRPY�WiO�R
V#n�£�efbde|V#M6S�x#V4MPe|V4ucbfO�W.z

*,+^] 4 ; < "f�j;t� � �� #�W� ���w�	�  <�
d� �l��:�: ��
`_ �À� 0 : < ��� � "� #�W�ba#�¡������ � ��� ��� � a#� 
  2dc �
~�WDefK±������}�����}�����Z[YUMPO�WiYUackcedWiR2edQ7V4RPO.p acMPY�Q.O�WPWiYUMPW�ZtV7S�uwO�pcO.WiQ.MiefuwO.pju	S�MiO�\BMiedR2edKcg
MPncbdO.WV#Kcp[R2kcO�K�acMiY�x#O.p � ��
7
 ����� u	S[WPkcY�\BefK�g�R2kcV4RIRPkcO�S[V4MPO�WPefZvncb|V4RPO.p�u	S�R2kcO�u*V#WiefQ
acMPY�Q.O�WPWiYUMDV#Kcp�WiefZ¡ncbfV4R2O�R2kcOvu*V#WPedQ¡acMiY�Q�O.WPWiYUM.z ��O�MPO¡\IO�pcO.WiQ.MiefuwO¡R2kcO�edZ&acbdO.Z[O.K��
RlV4RPefYUK�Y#rVtacMiY�Q�O.WiWPYUM,RPk*V4R,p�Y�O�W,WPawO.Q�ncb|V4RPedx#O¡O�£�O.Q�n�R2edYUKqY�xUO.M,V�µ °�Â z�¶�O.O¡º*gUn�MPO
��zÈ~`µ °�Â kcYUbfp�W�efK�WiR2MincQ�RPefYUK�WIR2kcV4R!k*V7x#O�uyO�O.K�pcO�Q.Y�pcO.p�ucn�Rsk*V7xUO,K�Y#RsQ.Y#Z&acbdO�RPO.p
R2kcO�efMBO�£�O�Q.n�RPefYUK�z�·�YUKcQ�O.a�RPn*V#bdbdSU}�R2k�O¡µ °�Â p�edx�efpcO�W�RPkcOvacMiY�Q�O.WiWPYUM�efK	R2Y[RL\�Y�V4WiS�K��

�



���������	��
�������� ��������� �����! #"

���������
	��� ó ��|ö ���7ü������6ÿÌò �5ü�� ����ü������������  ó ��|ö � �7ü������iÿÌò"!$# �6ÿ6ú����ü.÷�%'&(��ü�� � ü � )*�����7ü������'�
+ � ��ü��]ÿPú l÷�,Ìò.-��(�/� 	��ô����2÷UÿPú�l÷0� ��ü��"� �6ÿÌò��[ÿ1� ÿ�7ÿPú�l÷�2��7ò�� ���6ÿPú�l÷*,Ìò*�
+ � ��ü���ü3-��0�/��ú(òPö������'2��7ò�� ���6ÿPú�2÷�,Ìò4�
+ � ��ü��5)3-��0�/�6)�ò7ôÌù�������2��7ò�� ���iÿPú 2÷�,lò*� ��ú��

����������78	��� ó ��|ö � �.ü������iÿlò �5ü�� �9��ü������'�:���
 ó ��|ö ���7ü������6ÿÌò�!$# �LÿPú� ��ü.÷'%�&0��ü�� �5ü �Hÿlò*� ����ü������'�

+ � ��ü��]ÿPú l÷�,Ìò.-��(�/� 	��ô����2÷UÿPú�l÷0� ��ü��"� �6ÿÌò��[ÿ1� ÿ�7ÿPú�l÷�2��7ò��"�����iÿPú�P÷�,Ìò4�
+ � ��ü���ü3-��0�/��ú(òPö������'2��7ò��"�����iÿPú 2÷�,lò*� ��ú��

�<;=7>�? ó ��fö � �7ü������iÿÌò � ü�� ���7ü��"�*�'�:���  ó ��|ö ���7ü������6ÿÌò�!$# �LÿPú� ��ü.÷'%"&@��ü�� � ü ��)����9��ü��������
+ � ��ü��]ÿPú l÷�,Ìò.-��(�/� 	��ô����2÷UÿPú�l÷0� ��ü��"� �6ÿÌò��[ÿ1� ÿ�7ÿPú�l÷4AB���iÿPú�2÷�,Ìò*�
+ � ��ü���ü�#C-��(�/��ü��"��# �"��A����iÿiú�l÷�,Ìò4� + � ��ü���ü�DE-��0�/��ü��"��D�����A����iÿPú l÷�,Ìò*�
+ � ��ü���ü3-��0�/��ú(òPö�������AB���iÿPú�2÷�,Ìò4� + � ��ü��F)G-��0�H�I)�ò�ôÌù����"��A�����ü$# �5ü�D �5ü��*� ��ú��

� J$K��� ó ��|ö ���7ü������6ÿÌò �5ü�� ����ü��"�����:���  ó ��|ö � �7ü������5ú	ÿlò �5ü'� ���7ü������'�
+ � ��ü��]ÿPú l÷�,Ìò.-��(�/� 	��ô����2÷UÿPú�l÷0� ��ü��"� �6ÿÌò��[ÿ1� ÿ�7ÿPú�l÷4L�M0�iÿPú�2÷�,Ìò*�
+ � ��ü���ü�#�-��0�/��ü�����# ����L�M0�iÿPú�2÷�,Ìò4� + � ��ü��tü�D�-��(�/��ü��"��D�����L"M0�6ÿPú�l÷�,lò*�
� � ������t÷7ü7ó + � ��ü��&úUÿÌò�-��0�H�7ÿÌò�!$#�ÿB�N)�ò�ôÌù�������%��"�0��ü�# �5ü'�*�(OP��Q

÷7ü.ó + � ��ü��&ú	ÿÌò@-��0�/�1)�ò�ôÌù����"��%����0��ü�D �Àü�����ÿB�R)�ò�ôlù�������%��"�@��ü�#��5ü����S�'��Q
��ú�� ��ú��

������������ ó ��fö � �7ü������iÿÌò � ü�� ���7ü��"�*�'�:���
 ó ��|ö ���7ü������6ÿÌò�!$# �LÿPú� ��ü.÷'%�&0��ü�� �5ü�Q ��)�Q������7ü������'�

+ � ��ü��]ÿPú l÷T-��0�/� 	�7ô����l÷Uÿiú�l÷@� �7ü��"� �6ÿ2ò*��ÿB�qÿ��ÿPú�2÷�2��7ò��(�iÿPú�l÷��
+ � ��ü���ü�QU-��(�/��ú(ò2ö����"�'2��7ò��(�iÿPú�l÷�� + � ��ü��5)�QE-��0�/�V����÷'W��2öG�iÿPú�l÷ �5ü�� �fö�� �Ìú��

�<X$YS�4ZB[��? ó ��|ö � �7ü������iÿÌò �5ü'� ����ü������"�����
 ó ��iÿPú 	��ü7÷'W�\'W@�|ö ��)�ò�ô2ù������"%��"�(��ü'] � ü'��� � )�ò7ôlù�������%����0�5ü�^ �Àü��*�������7ü������HÿÌò"!$# �5ü�� ���7ü������'�

+ � ��ü��]ÿPú l÷T-��0�/� 	�7ô����l÷Uÿiú�l÷@� �7ü��"� �6ÿ2ò*��ÿB�qÿ��ÿPú�2÷  ÷���ü��(�iÿPú�2÷��
+ � ��ü���ü']T-��(�/��ú(ò2ö����"�  ÷���ü��"%�#��iÿiú�2÷��
+ � ��ü���ü�^3-��(�/��ú(ò2ö����"�  ÷���ü��"%�D(�iÿiú�2÷�� ��ú��

÷^�� �ÿãùd�
_�ù�17,û��üû��"!),þÈÿÃù0ú#	P�
I�üøÈùL ��+úüû��-�������ù0ú,ú��


_�_�_�_�_�_�_�_�_�_�_�_
_�_�_�_�_�_�_�_�_�_�_�_
_�_�_�_�_�_�_�_�_�_�_�_

`�`�`�`�`�`�`�`�`�`�`
`�`�`�`�`�`�`�`�`�`�`
`�`�`�`�`�`�`�`�`�`�`

pc im ROB

BTB

rf

Branch

pmb

ALUs

Commit

Mem mpb

Fetch/Decode/Rename ExecuteKill Kill/Update BTB

Reorder Buffer

[�û�!"4
a�4���ù0ú2��,û����üû����<�
	h�üø×ù1ú��"ù��Lþ�ÿ����üû��+ù�����+��ù0úüú��
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MPO�K*V#Z[efKcgqMPO�gUefW6R2O�MPW.}�pcncZ[acWte�R&edK	R2YqR2kcOTKcO�£�R�V�x4V#edb|V#u�bfO�WibfY#R&efK½R2kcO�µ °�Â z��skcO
µ °�Â WPbfY4R�efKcp�O�£�WiO.M6xUO.W�R2kcO�a�ncMPawYUWPO�Y#rR2k�O�MPO.KcV#Z&edKcg�RlV4gc}¢V#KcpqR2k�O�efKcW6R2MPn�Q�R2edYUK
R2O�Z&acbfV4R2O�W!efK�RPkcODµ °�Â Ê JL� Â Ë!V#b�\!V7S�WBQ.YUK	RlV4efK�RlV#g#WsYUM!x4V#bfncO�WsefKcW6R2O.V#p�Y4r�MiO.gUedWiRPO.M
K*V#Z[O.W�zo~�K½efK�WiR2MincQ�RPefYUKoRPO.Z[acb|V(R2O�edK½RPkcOXµ °�Â Q7V#K uwO�WPYUb�xUO.p`Ê�W6O�£�O.Q�n�R2O�p \ Ë¡edr
V#bfb¢e�R2WBYUawO.MPV#KcpcW�V#MPO�V7x#V4efb|V4ucbfO4zI�skcO�WPO�Q.YUKcp�acV#MiR�RlV#^4O.W�V#K	S�O�K*V#ucbdO.p�efKcW6R2MPn�Q�R2edYUK
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YUn�RIY#r¢R2k�O,µ °�Â V#K�p�pcefWia*V4R2Qlk�O.W!e�RIRPY�V#K�V#a�acMPYUa�MPe|V(R2OBr ncKcQ�RPefYUKcV#b�ncKcedR.}�edKcQ.bdncpcedKcg
R2kcO�Z&O�Z&YUM6S�WiS�WiRPO.Z ÊÀR2kcO�K WiO�£�O�Q.n�RPefYUK \ edW�Q�YUZ&a�bfO�RPO.p�ËÌzÈ�skcedW!Z&O�Qlk*V#KcedWPZefWxUO.M6S
WPedZ&edb|V#M�RPY{R2k�OtO�£�O�Q.n�RPefYUKhZ[O.Qlk*V4KcefWiZ edKop*V4R2Vr(*Y�\¿V#MiQlkcedRPO.Q�RPncMPO�W.zq¶�ncQlk½V#KhV#MH�
QlkcedRPO.Q�R2ncMiO�Z&V�S[OÌ£�O�Q.n�RPO,efK�WiR2MincQ�RPefYUK�WIYUn�Ri�LY4r|�LYUMipcO.M�}�O�WPawO.Q�e|V#bdbdS�edryr ncKcQ�R2efY#K*V#b�ncKce�R2W
k*V7xUO�pce��FO�MPO.K	R�bfV4R2O�KcQ.edO.W�YUM�R2kcO�MPO�V#MiO�p*V4RlV�p�O.awO.KcpcO�KcQ.edO.W�uyO�RL\�O�O.K efKcW6R2MincQ�RPefYUKcW�z
~�pcp�edR2edYUK*V#bdbdS#}�WiayO�Q.ncbfV4R2e�xUO�O�£�O.Q�n�R2edYUK{Y#r¦efKcW6R2MincQ�RPefYUKTefW�V#bdbfY�\�O�p�z�skcOvWiayO�Q.ncbfV4R2e�xUO
Z&O�Qlk*V#KcedWPZ[W�acMPO�pcefQ�R2WIRPkcO�V#pcpcMiO.WPWIY#rFRPkcO�K�O�£�R�edKcWiRPMPncQ�R2edYUK[RPYvuwO�edWPWincO.p&u*V#WPO�p�YUK
R2kcO�a*V#W6R!uwO.k*V7x�efYUMIY#r¢R2k�O�acMiYUgUM2V4Z&W�zÈ�skcO�V#p�pcMPO�WPW!Y#rFR2kcO,WiayO�Q.ncbfV4R2e�xUO�efKcW6R2MPn�Q�R2edYUK
efWpcO�RPO.MiZ&edKcO.p�u	S&Q.YUK�WPncb�R2efK�g¡V�R2V#ucbfO�^=KcY�\BKXV#W�RPkcO�ucMPV#KcQlk�R2V#MPgUO�R!ucn��FO�M� Â � Â }
\BkcefQlkqQ.V#K�uyO�edKcpcOÌ£�O�pqu=S�R2kcO�Q�ncMPMiO.K	R�Q.YUK	RPO.K	R�Y#r¤R2kcO�a�MPYUgUMPV#Z¼Q.YUncK	RPO.M.z�JÅrIRPkcO
acMPO�pcefQ�R2edYUK]R2ncMiKcWDYUn�R�RPY�uyO�\BMPY#Kcgc}�R2k�O[WiayO�Q.ncbfV4R2e�xUO�edKcWiRPMPncQ�R2efY#K§V4Kcp V#bfbÉR2kcO�edK��
WiRPMPncQ�R2efY#KcW�edWPWincO.pjRPkcO.MiO7V4rÀRPO.MvV#MPOtV#u*V#Kcp�YUKcO.poV#Kcp§RPkcO.edM�O��FO�Q�RvYUK§RPkcOtacMiY�Q�O.WiWPYUM
WiR2V4R2OIK�n�bfbfe�º*O.pFz��skcO Â � Â efW�ncawp*V4R2O�p�V#Q.Q�YUMPp�efKcg�R2Y,WiYUZ&OIacMPO�pcefQ�R2edYUKvWiQlkcO.Z[OsV4rÀRPO.M
O7V#QlkTO�£�O�Q.n�RPefYUKTucM2V4KcQlk{MiO.WPY#bfn�RPefYUKcW�z

~�Wvr YUM�R2kcOtu*V#WPedQtacMiY�Q�O.WiWPYUMvRPkcO�W6S�W6R2O�Z ������efW�pcO.WiQ.MiefuwO.phu	Soe�R2W�Z&O�Z&YUM6S �
V#Kcp�acMPY�Q.O�WPWPY#M  "!�#"$ G-�����'& � )  "!�#"$�+ z Â n�R�efKTQ.YUK	RPM2V#W6R7}�R2kcO�acMPY�Q.O�WPWiYUM�Q�YUKcWPedWiRPW�Y#r
R2kcO ,5.�Y#rÈR2k�O�acMiYUgUMPV#Z¸Q.YUn�K=RPO.M�}yR2k�O�MiO.gUedWiR2O�M�ºcbfO !"0 }�R2kcO�acMPY#gUM2V#Z82 !�#54 V#W�\IO.bdb
V#WsY#rÉR2kcODJL� Â Ê , T#"*ËsV#K�pTRPkcO Â � Â Ê$""T%"cË7G  "!�#"$ & ,5.7) !10 )V, T#" )&""T#" ) 2 !�#54�+ z

JLK�R2kcO{WPO.m=ncO�b�\IO]acMiO.WPO�K	R�R2kcO{©ª¢~�¬ efZ[acbfO�Z&O�K	RlV4RPefYUK½Y#r,RPkcO{MincbfO�WtY#r�RPkcO
WPawO.Q�ncb|V4RPedx#O�acMPY�Q.O�WPWPY#M�V4Kcp V4rÀR2O�M,R2k*V4R�\�O�O�£�acbfV#efK�RPkcO�YUawO.M2V(R2efY#K*V#bÉWPO.Z&V#K	R2edQ.WDY#r
WPYUZ[O�Y#r�RPkcO.WiOtMincbfO�W.z��skcO&MPncbdO.W�V#MPO�pce�x�efpcO�p§edK=RPYTr Y#ncM�Q�b|V#WiWPO�WfG¡V4MPedRPkcZ[O�R2edQ�V#Kcp
x4V#bfncO�acMPY#a*V#g	V4RPefYUK�MPncbdO.W�Ä¢efKcW6R2MPn�Q�R2edYUK]edWPWPn�O¡MPncbdO.W�Ä¢ucM2V#K�Qlk�Q.YUZ[acbfO�R2edYUK{MincbfO�W�V#Kcp
Z&O�Z&Y#MiS�V#Q�Q.O�WPW!MincbfO�W.zÈ�skcO�WPO,WiO�RPW�Y#r¢MiO�\BMiedR2edKcg�MPncbdO.WIV#MPO�acMPO�WPO�K=RPO.p�edK[RPkcO���V#ucbdO.W
��}¤��}¤�qV4Kcp ®�}¤MPO�WPawO.Q�R2edx#O.b�SUzqJLKcWiRPO7V#p½Y#rBRPkcO�WiS�Z¡uwYUb W�[ K \ }�RPk*V4RvefW¡MiO.WPO�Mix#O.p efK
©�ª«~�¬�}*WiO�RPRPefKcg�edKXRPkcODefWiWPncO�p�MincbfO�W�V(RsR2kcODJL� Â efWspcO�KcY#R2O�p{u	S W('*) \ z

~�MPe�R2kcZ[O�RPefQ,Y#ayO�M2V4RPefYUKTV#KcpXx4V#bfn�O�acMPYUacV#g	V4RPefYUK�MincbfO�WvÊ �¦V4ucbfO��UË�pcO.V#b�\BedRPkTRPkcO
Q.YUZ[acn�R2V4R2edYUK Y#r�V#MPe�R2kcZ[O�RPefQXYUawO.MPV4R2edYUKcW�Ê�� "A��(Ë�}IRPkcO]acMiYUa*V#gUV4R2edYUK±Y4rDedR2W&MPO�WPncb�R2W
R2kcMiYUncgUk�RPkcO�JL� Â Ê�� +��ò�ôlù��"&���ü + ò�ü���ËcV4Kcp�RPkcO�O�£�Q.bdncWPedYUKDY#r�RPkcO�efKcW6R2MincQ�RPefYUK,RPO.Z[acb|V4RPO
r MPYUZR2kcODJL� Â \BkcO.KXR2k�O�MiO.WincbdR�k*V#pTV#bdMPO.V#p�S�uwO.O�K�WiYUbdx#O.p�V#KcpTQ.YUZ[Z[edRPRPO.p�RPY�RPkcO
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MPO�gUefW6R2O.M,ºcbfOXÊÀR2kcedW�Z&O.V#KcW,R2k�O[MiO.K*V4Z&edKcgtRlV4gTe�RDV#pcp�MPO.WiWPO�W�pcY�O.WDKcY4RDY�Q�Q.ncM�edKqRPkcO
ucn��yO.M&V#K	S�Z&YUMiO#}�\BkcV4RtedW�pcO.Q�efpcO�p_u	S ��ò"�'\��Uÿ�l÷ ���÷0� �����6ÿi÷.û '��Ë�z§~¼x4V#bdncOXefW[YUKcbdS
Q.YUZ[Z[edRPRPO.poRPY RPkcO�MiO.gUedWiRPO.M�º*bfO�\BkcO�K±RPkcO�edKcWiRPMPncQ�R2edYUK±MiO�r O�MPO.K�Q.efK�g§e�R&edW�YUK RPkcO
kcO7V4p_Y#r�R2k�O]JL� Â }�RPkcefWtV#acacMiY	V#Qlk efW&Q.YUK�WPO.M6x4V4R2e�xUO]WiefKcQ�O]edRtV7xUYUedpcWtR2k�O]KcO.O�p R2Y
MPO�Q.YUKcW6R2MincQ�R�R2kcODW6RlV4RPO�Y4r�RPkcODMPO.g#efWiRPO.M!º*bdO�efK�R2k�O�O�xUO�K=R�Y#r�\BMPYUKcg�WiayO�Q.ncbfV4R2edYUKcW.z

JLWPWPn�OsMPncbdO.WsÊ �¦V4ucbfO��	Ë�V#MiOIRPkcYUWPO�ncWPO�p¡r YUM�RPkcO�edWPWPn�efKcg,Y4rcR2kcO�efKcW6R2MPn�Q�R2edYUKcWÉ\BkcefQlk
gUO.K�O.M2V(R2ODR2O.Z[acbfV4R2O�W�W6R2YUMiO.p]edKTRPkcOvJL� Â z Â MPV#KcQlk]Q�YUZ&a�bfO�RPefYUKXMincbfO�W¡Ê �¦V#u�bfO��=Ë�V4MPO
R2kcY#WPO,\BkcedQlk�pcO.V#bF\Be�R2k�R2k�O�MiO.WiYUbfn�RPefYUKtY#r¦WiayO�Q.ncbfV4R2edYUKcW�z�$NkcO.K�V�ucM2V4KcQlk�edKcWiRPMPncQÌ�
R2edYUK�efW!edWPWincO.pXR2kcODacMiY�Q�O.WiWPYUMBk*V#WsRPY�^�K�Y�\`\BkcefQlk�\BefbdbFuwO�R2kcO�KcOÌ£�R�edKcWiRPMPncQ�R2edYUK�R2Y
uyOBr O�RPQlkcO.pFz�sk�O�KcOÌ£�R!acMPO�pcefQ�R2O.ptefKcW6R2MPn�Q�R2edYUK[efWefKcpcedQ7V4RPO.p&u=S�RPkcO Â � Â R2k*V4RIefWIV#K
efKcp�O�£�O.pqRlV#u�bfO#z¡¶�ncacawYUWiO[RPk*V4R�R2k�O�acMPYUg#M2V#Z efKcW6R2MPn�Q�R2edYUK V4R�awYUWPe�R2edYUKoÿÌò¡efW�uwO.edKcg
efWiWPncO�p�}wRPkcOvK�O�£�R�x4V#bdncO�Y4rÈR2kcO�acMiYUgUM2V4Z¸Q.YUncK	RPO.M.}yQ7V#bdbfO�pN�	ÿlò#}�efW�bfY�YU^#O�p{nca�efK�RPkcO
Â � Â ncWPedKcgjV4W[edKcpcOÌ£hR2kcOTQ.n�MPMPO�K	RtacMiYUgUMPV#Z Q.Y#ncK	R2O.M{Ê��UÿÌòU-��0�/�6����÷�û�÷.û��iÿlò ���	ÿÌò4��Ë
V#Kcp[R2kcO�KtR2kcO�O�£�O.Q�n�R2edYUK�MPO�WPncZ[O.W�V4RR2kcO �	ÿÌò�x4V#bdncO#z9$NkcO.K�RPkcO�JL� Â O.bfO�Z&O�K	R�Q�YUK��
RlV#edKcefK�gtR2kcO[ucMPV#KcQlk efKcW6R2MPn�Q�R2edYUKqMPO.V#QlkcO.W�R2kcO�kcO.V#p Y#r�RPkcO�JL� Â edR,efW�R2kcO�RPefZ[O¡R2Y
QlkcO.Ql^&edr�RPkcO,WiayO�Q.ncbfV4R2edYUK&\�V#WspcYUK�O�Q.Y#MPMPO�Q�RPbdS&YUM�e�r�R2kcO�acMPY�Q.O�WPWPY#M!KcO.O�pcW!R2Y�º�£tRPkcO
Z&edWiR2V#^#O&V#Kcp§MPO.W6RlV#M6RvRPkcOtOÌ£�O�Q.n�RPefYUKoV4R�RPkcOtQ�YUMPMiO.Q�R¡acMiYUgUM2V4Z Q.YUncK	RPO.M�x4V#bdncO#zXJLK
R2kcOsbfV#WiR¦Q7V#WiO#}	R2k�OsMPO.Z&V#edKcefKcg�efKcW6R2MincQ�RPefYUKcW�V4bfMPO.V#p�S�efKvRPkcOsJL� Â WPkcYUn�bfp�uwOsefgUKcY#MPO.pFz
�skcODMPncbdO.WsedKXRPkcO���V#ucbfO���pcO.V#b�\BedRPk�R2kcedWsefWPWincO#z©¦£�O.Z[acbfe�rÀS�efKcgc}�WPn�acayY#WPODR2k*V4RsRPkcO
kcO7V4p Y4rIRPkcO�JL� Â edW�Y#rIRPkcO¡r YUMiZ ,���^@�iÿÌò � � � L"M0� ) � ú	ÿÌò���� + � �  ���������Uÿlò*�"��}cR2kcO�u�M2V#KcQlk
Q.YUZ[acbdO�R2edYUK½MPncbdO�kcV#W&RPYjQlkcO�Ql^ \BkcO�R2kcO�MtR2k�O�x4V#bfn�ON){efW[Á.O�MPYoYUM[KcY#RtV#Kcp R2kcO�K�}
MPO�WPawO.Q�RPedx#O.bdS#}ÈQlkcO�Ql^ \BkcO�R2kcO�M¡O.e�R2kcO�M�RPkcOtWiayO�Q.ncbfV4R2O�phV#pcp�MPO.WiW:�	ÿlò[Q�YUefKcQ�efpcO�W�\Be�R2k
ú	ÿÌòBYUMI\Be�R2k{ÿlò�!$#.z�JLK�R2kcedW�O�x#O.K	RsR2k�O�acMiO.pcedQ�R2edYUKtkcV#W!uwO.O.K�a�MPY�xUO�pTQ�YUMPMiO.Q�RsV#Kcp�RPkcO
O�£�O.Q�n�R2edYUKTMPO.WincZ[O.W.z ° R2kcO�Mi\BedWPODR2kcODacMiYUgUM2V4Z Q.YUn�K=RPO.MBZ¡ncW6R�uyODWPO�R7}�MPO�WPawO.Q�R2edx#O.b�SU}
O.e�R2kcO�M�RPY�RPkcO�x4V#bdncOBY#rÈÿÌò�!�#�Y#MRPY�R2k�O�Q�YUMPMiO.Q�RIx4V#bfncO�Y#ryR2kcO�ucM2V#K�Qlk�MPO�acMPO�WPO.K	RPO.p�u	S
ú	ÿÌò#}wpcO�ayO�KcpcefK�g�YUK]\BkcO�RPkcO.M,RPkcOv\BMiYUKcg�WPawO.Q�ncb|V(R2efY#K{\!V4W�V�KcY�ÇincZ[a]YUM�V�ÇincZ&aF}
V#Kcp�R2k�O�JL� Â Z¡ncW6RBuyODQ.Y#Z&acbdO�RPO.bdS&O.Z[a�RPefO.pXuwO.Q.V#ncWPODR2k�O�MiO.Z&V#efK�efKcg�edKcWiRPMPncQ�R2efY#KcW
WPkcY#ncbfp�K�Y#R!uwO�OÌ£�O�Q.n�RPO.p�z�skcO�WPO�MPn�bfO.W!V#bfWiYvQ.Y#K=RPMPYUb�R2k�O,ncawp*V4R2edKcgvY4r¢R2kcO Â � Â r YUM
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