
HAL Id: inria-00074314
https://inria.hal.science/inria-00074314

Submitted on 24 May 2006

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

For a New Real-Time Methodology
Thierry Gautier, Paul Le Guernic, Olivier Maffeis

To cite this version:
Thierry Gautier, Paul Le Guernic, Olivier Maffeis. For a New Real-Time Methodology. [Research
Report] RR-2364, INRIA. 1994. �inria-00074314�

https://inria.hal.science/inria-00074314
https://hal.archives-ouvertes.fr


IS
S

N
 0

24
9-

63
99

appor t  
de  r ech er ch e 

INSTITUT NATIONAL DE RECHERCHE EN INFORMATIQUE ET EN AUTOMATIQUE

For a New Real-Time Methodology

Thierry GAUTIER Paul LE GUERNIC Olivier MAFFEÏS
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ceTVr�o ljSvT>lJT�cbtY�c�¦��¯W:ljSvT>U>S"W-X�XnW-oegqT>r²Y�rÌ§J¨I©AªJ«w¬¤Y�ceo4gh]h]qaJceo�SjtY�Y��W:o�S.W��VY�S"c�]qY£��tY��>Y.]qT>ljlJY�z
X Y�rbo���� ajrjYnX TVr�o�SvYn�VgqU-gqo"W�]qYF_.TVX lb]qY.° Y>¦��srjYn�bajY UAtY�rOtY�S"W�]qY �bY�] � W-o�Y.]hgqY�S��bY�_.T>rJ_.Y�ljoegqT>r
�bY�§J¨+©wªJ«A¬DY�ceo%Y�rJceabgqo�Y4ljSjtY�ceY�r�ojtY�Y>¦j\�Y�o�W-ovY.]®gqY�S6_.T>X lmT>S�o�Y�W-aJcvc¾gÍfbgqY�r£�bY�csT>ajoegh]+cL�bYD��tY�Segqz
´ _�W-og¡TVr¤�|T>S�X�Y.]®]qYniVajY��bY�c�TVajoegh]`c6��� g¡X�lb]ütY�X Y�rbo"W-oegqT>r¯¦"!|]�lmY�S�X Y�os] � g¡rb�-tY�SvY�rJ_.Yn�bY4X4g+ceY�c%Y�r
# aj�bS�Ync$�ajSvY�c6Y�o6Y&%F_�W>_.Y�c6cajS��Vgq�>Y�S"ceY�cDW-S"_v�bgqo�Y�_.o�ajS�Y�c�k¯�bTVr�o�]qY�c�WpS"_��bgqo�Y�_.ovajS�Y�c�lJW-S"W�]h]��Y.]qY�c
�W�XMtY�X�T-gqS�Y��Vg+ceo�Segqfja�tY�Y>¦¯}ºT>aJc�_.Y�c%TVajoegh]`c�TVl'�Y�S�Y�rboLceajS�ajrjY4ajrbg`iVajY4fbgqY�r¢i>ajYDlJT-]qdbX T>S�lj�jY
S�Y�ljSjtY�ceY�rbo"W-oegqT>r:W-fJceo�S.W�gqo�Y �bY�c�ljS�T>U>S"WpX X Y�c�k ]qY�c6U>S"Wplj�jY�cL�bYn��tY�lJY�rJ�jW-rJ_.Y�cD�bYDÎJT>o"c6cedbrjz
_v�jS�T>rbg+cbtY�c�kJ_.Y�iVabgÍljS�Tj_.ajS�Y�ajrjYDU>S"W-rJ�bY6�jT>X�T>UAtY�r�tY.gqo tY(�W�_.Y�oLW-o�Y.]hgqY�S��bY�_.TVrJ_.Y�ljoegqT>r¯¦
)�Åm����Ã���*+�À�� cedjceo,�Y�X�Y�c6SjtY�W>_.oegh� c4Èýo�Y�X�lJcez|SjtY�Y.]ÐkAW-ljljS�Tj_v�jYFcedbrJ_v�jS�T>rjY¤�baMo�Y�X lJc·k¯]+W-rjz
U�WpU>Yn§J¨I©wªJ«A¬�kmXMtY�ov�jT �bT-]qT>Upg¡Y �bY cel�tY�_vg ´ _�WpoegqT>r)Ê�ljS�T>UVS"W-X XnWpoegqT>r¯kJW-o�Y.]hgqY�S��bY _.T>rJ_.Y�ljoegqT>r¯k
U>S.W-lj�jY�c��bYn��tY�lJY�rJ�jW-rJ_.Y�cD�bY4ÎJT>o"c6cd�rJ_v�jS�T>rbg+cbtY�c�k)��tY�Seg ´ _�W-oegqT>r��|T>S�X Y.]h]qY Y�o6gqX lb]�tY�X Y�r�o.W-z
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o��jY _v�JW-S"W>_.ovY�Seg+ceoeg+_!�¥Y�W-ovajS�Y�cLWprJ�¤ov�jY�Y�cvceY�r�og`W^]uS�Y�iVabgqS�Y�X Y�rbo"c�T-��S�Y�W^]¡z|og¡X�YnW-ljlb]hg+_�W-oegqT>rJc�¦
¸>Y�_.T>rJ�V]qd>kº±OY6Y.°jlb]+W�gqr�o��jY!�¥ajrJ�jW-X�Y�r�o"W^]ÍfJW>c¾g+c�T-�AT>ajS�S�Y�W�]qz|oegqX Y4X Y�o��jTj�bT-]qT>U>d10Jov�jY�cedbrjz
_v�jS�T>rjT>aJcDW-ljljS�T�WV_��:T-��oegqX Y>¦¯}��bgqS"�V]qd>k�±OY4ljS�Y�cY�r�oDo��jY celJY�_vg ´ _�W-oegqT>r²]+W-rjUVaJW-U>Y�§J¨I©AªJ«w¬
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o��jY�r²gh]h]qaJceo�S"Wpo�Y��²f�d1ljS�T>U>S"WpX X4gqrjU£W:_.T>X lb]qY.°MS�Y�W�]qz|oegqX Y¤W-ljlb]hg+_�W-oegqT>r�0�W£�VgqU-gqo"W^]�±%W-o._��
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W�gqS�z|ovS"W %F_D_.T>r�ovS�T-]ucedjceo�Y�X�c�kOTVS%Y.° _.Y�ljog¡TVrJW�]�T>rjY�cmi ´ rJW-rJ_vg+W�]O_.S"W>c�jY�c�k"¦º\�T>rJceY�iVajY�r�o]¡d�o�T
o��bg+c��jY�o�Y�S�TVU>Y�rjY.gqoËd4T-�)o��jY.gqS�Y�rb�>gqS�TVrjX Y�r�o�k>S�Y�W>_.og¡�VYLcedjceo�Y�Xncw�JW��VYOovT�_.T>lJY�±�gqo�� T>rjz|UVT-gqrjU
gqrbo�Y�S"W>_.oegqT>rJcso"Wn)VgqrjU lb]+W>_.Y�TVrob������^� p�c��]�^��	e�5c@a����!	ec�¦
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U#V�V]W�� �J��� * *qÀ * V ����� � ÅÆ�����J� V * V �.Â
{ S�Y�W^]¡z|og¡X�Y£cedjceo�Y�X�g+c 	ec�c@	��H�]�������_$8��� ���`�����!	��Pce$�ce�]	�� c¾gqrJ_.Y�gqo4gqr�ovY�S"W>_.o"c�±�gqo��¶W:�jY�o�Y�z
S�TVU>Y�rjY�T>aJc�Y�rb�>gqS�T>rjX�Y�r�o�k�Y�WV_�� lJW-S�o�T-�4o��bg+c�Y�r��VgqS�T>rjX Y�rbo¤�JW��Vg¡rjU²gqo"c�T-±%r Y��>T-]qajoegqT>r¯¦
~�Y�W^]¡z|og¡X�Y¢cedjceo�Y�Xnc4UVT:�¥SvT>X ceXnW^]®]�W-ljlb]hg+_�W-oegqT>rJc iÐY�X4fmY��j�bY��³cd ceovY�Xnc�k�±%�bg+_v� S�Y�i>abgqS�Y
�bS"WVceoeg+_ SvY�ceT>ajS"_.Y�_.T>rJceajX ljog¡TVr iÐoegqX Y>k¯X�Y�X T>S�d:kLajl²o�T¤±�g`�bY�TVrjY�c ieW�gqS�z|o�S"W %�_ _.T>rbo�S�T-]Ðk
o�Y.]qY�X Y�ovS�dF_.TVr�o�SvT-]åcedjceo�Y�X�c�k�g¡r�±s�bg`_v��U>Y�T>UVS"W-lj�bg+_�W�]Í_.T>rJceo�S.W�gqr�o"c�XnW�d Y�rb�|T>S"_.Y�Wpr gqX lb]qY�z
X Y�rbo"W-og¡TVr�o��jS�T>ajU>��lJW-S"W^]®]qY.]ÍljSvT _.Y�c�cY�c�[³_.T>X lb]qY.°£W-ljlb]hg+_�W-oegqT>rJc6W-SvYLT-�|o�Y�r�_.T>X lmT�ceY���T-�
ceY��VY�S"W�]u_.TbT>lJY�S.W-oegq�>Y�ceXnW^]®]qY�S�S�Y�W�]qz|oegqX Y4ced co�Y�Xnc�kJcT>X Y�T-�uov�jY�X
fJY.gqrjU�Y�X4fJY��j�bY��)¦

��Y�cËg`�bY�c�o��jY�gqrbo�SegqrJc¾g+_%lJWpS"W�]h]qY.]®g+ceX�T-�)S�Y�W�]qz|oegqX YLcd ceovY�Xnc�k-o��jY�d4W-S�Y�U>Y�rjY�S"W�]h]qd �bY�c¾gqU>rjY��
o�T4Y�rJceajSvY�W�]qT>rjU>zI]hgq�>Y��¤cY�S��>g+_.Y>¦J¹ T>SAgqrJceo.W-rJ_.Y>kjo��jYs]hg®�|Y�Tp�ºWDrbaJ_v]qY�W-S%lJT-±�Y�S�lb]+W-rbo%XnW�d4fJY
����TVS�Z �%dVY�W-S"c�¦-}��jY�S�Y.�|T>S�Y>k-o��jY%celmY�_vg ´ _�W-oegqT>r�T-�Æo��jY�S�Y�W^]¡z|og¡X�YLcedjceo�Y�Xnc�X4aJceoAfmYOlmT>S�o"Wpfb]¡Y
W-rJ��Y��VT-]q�^W-fb]qY�ovT�fJY�Wpfb]¡Y6ovT�_.TVlJY6±�gqo���o��jY�X T �Vg ´ _�W-og¡TVrJc%T-��o��jY%�|ajrJ_.oegqT>rJW�]hgqoedFWprJ��o��jY
Y��>Tp]¡ajog¡TVr¤T-�Ao��jY6T>lmY�S"W-oegqT>rJW�]�o�Y�_��jrbg+iVajY�c6W�]qT>rjUnceaJ_v��lJY�Sg¡Tj�jc�¦
}���aJc·k>�bajS"W-fbgh]hg¡oed>kjcelmY�Y��Dg+c�ceajY�c�WprJ�Dgqr�o�Y�S.W>_.oegqT>rJc�T>r �-W-SegqT>aJc�celJW>_.Y�zÐc�_�W�]qY�cug¡X�lb]¡d�o��JW-o

o��jY6celmY�_vg ´ _�WpoegqT>r¤T-�AW6S�Y�W�]qz|oegqX Y�cd ceovY�XÏce�jT>ab]+��fmY ���`ae�����]	#a��]p��`	 �!�:��	��,	��H� 	��H�V[³ceY�Y�W^]`cT
fö�V��h¡[�W-rJ��Y�rJW-fb]qY"� ���`�����!	���	$# 	�a�p �]�^� � cü¦

U#V\[GW
% À"�'&�Å)��� *�(�Å Z ������� V>Z ���
� � ��ÀjÇ V �-���J� V * V �"Â
!¾rno��jYsS�Y.]+W-oegqT>rJce�bgql�±�gqo��4gqo"cAY�rb�Vg¡SvT>rjX Y�rbo�k>o��jYsS�Y�W�]qz|oegqX YLcedjceo�Y�X�g+cw�|ab]®]qd SvY�celJT>rJcËg¡fb]qY��|T>S
o��jY4cedbrJ_��jS�TVrbg/.�WpoegqT>r*)mgh��o��jY�cedbrJ_v�jS�T>rbgl.�W-oegqT>r�±�gqo���gqo"csY�r��VgqS�T>rjX Y�rbo6�bT�Y�csrjT>o6_.T>S�S�Y�_.oe]qd
Tj_�_.ajS�k�gqo�±OTVab]`�³]¡Y�WV�Ìo�T¶�Vg+ceovT>S�oegqT>rÌlj�jY�rjTVX Y�rJWj¦L}ºT¶cedbrJ_��jSvT>rbgl.�Y¢ljS�TVlJY�Se]qdÌ±�gqo���W-r
Y�rb�>gqS�TVrjX Y�r�o�g¡r ±%�bg+_�� oegqX Y�g+c W-rMY�c�cY�r�oeg+W�]L_.T>X�lJT>rjY�rbo T-��gqo"c4fJY��JW��VgqT>S�k�W�S�Y�W�]qz|oegqX Y
cedjceo�Y�Xý�JW>cso�T �JW-rJ�V]qY4oegqX Y W-rJ� �]�^���+��"�a#�,�,ce�]� � �!�:��cü¦ +�Y4�Vg`coegqrjU>abg+ce��oe±�Tni>aJWpr�oegqo"Wpoegq�>Y
±%W�d c�T-�AY.°jljS�Y�c�c¾gqrjU�oegqX4gqrjUF_.T>rJco�S"W�gqrbo"ce0

- �`	ec.� � � c@	 � �]���(	 a�� �,ce�]�`���!�:��c0/C�!���]	��Ha�$21>k��¥TVSA±%�bg+_���o��jY��bajS"W-oegqT>rJc�kVfJY�oe±�Y�Y�rFWpr Y��>Y�rbo
W-rJ�4o��jYsgqrJ�baJ_.Y���S�Y�W>_.oegqT>r�T-�¯o��jY�cd ceovY�X¤k-X4aJceo�fmY�_.T>rJcËg`�bY�SvY��)¦ }��jY�ceYL_.T>rJceovS"W�gqr�o.c
�bgqU>�b]qd¤�bY�lJY�rJ��TVr�o��jY�Wpljlb]®g+_�W-og¡TVr£W-S�Y�W iÐovY�rJc�X4gh]h]®g+ceY�_.TVrJ�jcs�¥T>S%W-r�W�gqS"_.S"W^�¥o�kjW!�|Y�±
ceY�_.T>rJ�jcw�|T>SOW!S�Y�ceY�S��-W-oegqT>rncedjceo�Y�X�kJ¦�¦�¦`k3)VS�Y�celJTVrJceY�z|oegqX Y6_.T>rJceo�S"W^g¡rbo"c�W-S�Y%Y.°jljS�Y�c�ceY��
T-�>Y�S%W _��jSvT>rjT>X Y�o�Sg`_�W^]ÍS�Y�ljS�Y�ceY�rbo"W-og¡TVr�T-�uog¡X�Y )

- �`���]	�a#� � c@�]�`���+�H��c�kV�¥TVSO±s�bg`_v�¤±�Y6�JW��>Y6o�T�_.T>rJc¾g+�bY�SLov�jY�rbajX�fmY�S%T-�AY��>Y�rbo"c�o��JW-o�_�W-r
fJY�ljS�Tj_.Y�c�ceY��Dfbd6o��jYOcedjceo�Y�XB�bajSegqrjU6T>rjY�oegqX Y�ajrbg¡o�)-S"W-o�Y�_.T>rJceo�S"W^g¡rbo"c¯WpS�Y�Y.°jljS�Y�c�ceY��
T-�>Y�S%W _��jSvT>rjT-]qT>U-g+_�W�]ÍSvY�ljS�Y�ceY�rbo"W-oegqT>r�T-�ÍoegqX Y>¦

{BS�Y�W�]qz|oegqX Y�cd ceovY�X
fJY��JW��>Y�c�gqr£SvY�W�]qz|oegqX Y6gh�Agqo"c�g¡X�lb]¡Y�X�Y�r�o"WpoegqT>r:�>Y�Seg ´ Y�c%ov�jY�ceY�oegqX4gqrjU
_.T>rJco�S"W�gqrbo"c�¦¯}��jY�S�Y.�|T>S�Y>kmo�T��>Y�Sg®�|d¤ov�jY�SvY�W�]qz|oegqX Y4�|Y�W-o�ajS�Y>k ����	��]	��4� ���`���65 	e� ��b������ ��7 ����	
ce$�c@�]	�� � �H������c �^�4�<�!	���	��H�]���]��� �8��p�ce�85*	��<�`	#����a��]�95e�!	��!�8�]���(	�¦
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U#V�V^V>W�� À &�À Z Ç¯�J� V * V �"Â
}��jY c¾gqX lb]qYD]hg+ceo6T-��ceT>X Y4W-ljlb]hg`_�WpoegqT>r�W-S�Y�W>c�g+cLcea %�_vg¡Y�rbo6o�Tn_.TVr��VgqrJ_.Y�TVrjY�ceY.]h�OT-�Ao��jY�rjY�z
_.Y�c�cËg¡oed ovT6U-gq�>Y�W6clJY�_vg+W�]Í_�W-S�Y%ovT��bY�lJY�rJ�jWpfbg®]hgqoed<0 r�aJ_v]qY�W-S�lJT-±�Y�S�lb]+W-rbo"c�kVfJW�]h]hg`coeg+_6�bY.�¥Y�rJceY
cedjceo�Y�X�c�kJcelJW>_.Y�_.S.W��¥o%cedjceo�Y�X�c�k¯¦�¦�¦
}¯T�]qY�on�bY�lJY�rJ�jWpfbg®]hg+oed S�Y.]qd 	$# a��!p c@��b�	��!$4T>rMo��jY¤�bY�c¾gqU>rjY�S�Ê�ljS�T>U>S"WpX X Y�S,�öcDc`)Vg®]h]+c��bTbY�c

rjT>o�ljS�T-�>g+�bY6Y�rjT>ajUV�nc�W��|Y�oed�UVaJW-S"W-rbo�Y�Y�c�¦���T>S�Y�T-�>Y�S�k-o��bg+c�±%W�d�Tp�º�bY�cËg¡UVrbg¡rjU�g`cwgqrbo�S"W>_.o"Wpfb]¡Y
W-rJ� ´ rJW�]h]qd�g¡rjY&%�_vg¡Y�rbo��|T>S�]+W-S�U>Y�Wpljlb]®g+_�W-og¡TVrJc�¦
�%rjY�ce�jT>ab]+��ljS�T-�>g+�bY��|T>S�XnW^]Æ�>Y�Seg ´ _�W-og¡TVr¤o�Y�_v�jrbg+i>ajY�c%�bY�W^]®gqrjU�±�gqo���ljS�T>lmY�S�oegqY�c�T-��o��jY

celmY�_vg ´ _�W-oegqT>r8iË�bY�W>�V]qTj_*)��¥S�Y�Y��bTVX¤k>X4ajo�aJW�]JY.°J_v]qaJc¾gqT>r�T-�Íceo"Wpo�Y�c�k-S�Y�celmT>rJc¾gq�>Y�rjY�c�c·kÆ¦`¦q¦!k"¦���T>z
S�Y�T-�>Y�S�kjT>rjY�c�jT>ab]+�£cajljlb]¡d�o�TbT-]+c%±%�bg+_v�:Y�rJW-fb]qY�ov�jY6gqrb�¥Y�SvY�rJ_.Y T-�A�bg¡UV�b]¡dbz|Y&%F_vgqY�rbo�k¯oegqX Y�z
ljS�Y��Vg+_.o"Wpfb]¡Y�W-rJ�6Y��>Y�r!� Wpab]¡ovz|o�T-]qY�S"W-rbo¯gqX lb]qY�X Y�rbo"W-og¡TVrJc�±%�bgh]¡YsljS�Y�ceY�S��VgqrjULo��jY�Y�i>abgq�-W�]qY�rJ_.Y
±�gqo���o��jY�celmY�_vg ´ _�WpoegqT>r:T-�uov�jY�ced co�Y�X¤¦
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U#V>W�� À� Z V � V Å Z
{ S�Y�W^]¡z|og¡X�Y£cedjceo�Y�X�g+c W1ced co�Y�X ±%�bg+_v�¶XnW�gqrbo"W�gqrJc�W-rMT>rjz|U>T-gqrjU1gqr�o�Y�S.W>_.oegqT>rM±�gqo�� W-r
Y�rb�>gqS�TVrjX Y�r�o!gqr£±s�bg`_v��oegqX YDg+c�Wpr¤gqrbo�SegqrJc¾g+_ W-rJ��Y�c�cY�r�oeg+W�]O_.TVX lJT>rjY�rbo6T-��g¡o.c�fJY��JW��>gqT>S�)
W:SvY�W�]qz|oegqX Y£cedjceo�Y�XÉg+c�W¤og¡X�Y.]¡dMSvY�W>_.oegq�>Y¤cedjceo�Y�X¤¦ ��d²X Y�W-rJc4T-��o��bg+c4gqrbo�Y�S"W>_.oegqT>r¯kwo��jY
S�Y�W^]¡z|og¡X�Y£cedjceo�Y�X X�T>rbgqo�T>S"c!gqo"c4Y�rb�>gqS�TVrjX Y�r�o�k�cedbr�o��jY�cËg/.�Y�c��Vg+W-U>rjT�coeg+_�c W-rJ�²XnW�d²Y�X4gqo
_.T>X�XnW-rJ�jc4o�T��VgqS�Y�_.o4gqo�¦A¹ T>SDg¡rJco"W-rJ_.Y>k�W:SvY�W�]qz|oegqX Y¤cedjceo�Y�X�±%�bg+_�� _.T>rbo�S�T-]+c4W�r�aJ_v]qY�W-S
lmT^±�Y�SDlb]`Wpr�oDX�aJco6ljS�Y��>Y�rbo�W-r�d:T-�>Y�S��jY�WpoegqrjU�T-�%o��jY _.T>S�Y>¦A\�T>rJceY�iVajY�r�oe]qd>kåg¡oD�JW>c6ovT�Y�cez
oegqXnWpo�YFWVc�WV_�_.ajS"W-o�Y.]qdMW>cDlJT�c�cËg¡fb]qY�o��jYF_.ajSvS�Y�r�o ceo.W-o�Y�T-�%o��jY¤_.T>S�Y�±�gqo��²S�Y�celJY�_.o�o�T:o��jY
gqrjljajo"c4ljSvT^�Vg+�bY��1�¥SvT>X ceY�rJcT>S"c�¦�{6_�_.T>S"�VgqrjU�o�T�o��jYnljSvY��Vg`_.o.W-fb]qY¤Y��>T-]qajoegqT>rJcDT-��o��jYF_.TVS�Y
�|S�T>X g¡o.c�_.ajS�S�Y�rbo�ceo"Wpo�Y>k)o��jYncedjceo�Y�X X�W�d�W�]+W-SvX o��jY T>lmY�S"W-o�T>S.csg®�LceTVX Y T-�>Y�S��jY�W-og¡rjU�g+c
�|T>S�Y�ceY�Y�Wpfb]¡Y>k)W-rJ��gqo�XnW�d ljS�Tj�baJ_.Y�W>��xeaJceo�X Y�rboL_.T>X�XnW-rJ�jc�o�T�W>_.o�aJW-o�TVS"c�¦
{�c�oegqX Y!g+c�W-rÁg¡rbo�SegqrJc¾g+_ WprJ�¤Y�cvceY�r�og`W^]O_.T>X lJTVrjY�r�o�T-�Oov�jY�fJY��JW��VgqT>S6T-�Oov�jY�Y�rb�>gqS�T>rjz

X Y�rbo�kbo��jY6S�Y�WV_.oegqT>rnTp�Ío��jY6ced co�Y�X g`csceajfjxeY�_.o�Y���o�T ceT>X Y��]	��4�,���`���1�_�����^���sfJY�dVT>rJ��±%�bg+_��
o��jY1X Y�W-rbgqrjU¶T-�4o��jY�gqrb�¥T>SvXnW-oegqT>r g+c�_v�JW-rjU>Y�� �|T>S�o��jY:Y�rb�>gqS�TVrjX Y�r�o�¦�{�c�W-r Y.° o�SvY�X Y
Y.°JW-X lb]qY>kAW��|o�Y�S�gqo"cDo"Wn)>Y�T���kmo��jY S�Y�cY�S��^W-og¡TVr¢T-�%W�lb]+W>_.Y�gqr¢o��jY�lb]`WprjY�fJY�_.T>X Y�c!aJceY.]qY�c�c�¦
~�TVajU>�b]qd>k�W�]qo��jT>ajUV� o��jY�S�Y.]+W-oegq�>Y%Y��VT-]qajoegqT>r4T-�Æo��jY�S�Y�W^]¡z|og¡X�YLcedjceo�Y�X�W-rJ�!gqo"cAY�rb�Vg¡SvT>rjX Y�rbo
g+c!�¥ab]h]qd¢W>cd�rJ_v�jS�T>rjT>aJc·k)o��jY S�Y�W>_.og¡TVr�T-�LW�S�Y�W�]qz|oegqX Y�cedjceo�Y�X�X4aJceo�cY�Y�X gqrJceo"W-rbo"W-rjY�TVaJc
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W>_�_.TVS"�VgqrjU�o�Tnov�jY�oegqX Y4U>S"Wpr�ab]+W-Segqoed�T-��o��jY4Y�r��VgqS�T>rjX Y�rbo6_��JW-rjUpg¡rjU¤co"W-o�Y>¦J}��bg`c�lmT-gqr�o�T-�
�VgqY�±Ñce�jTVab]`�ÁfJYDT-�wWV��xËaJceo.W-fb]qY�U>S"Wpr�ab]+W-Segqoed�W>_�_.T>S"�VgqrjU o�T�o��jY�]qY��>Y.]uTp�ÍT>fJceY�S��-W-oegqT>r¯¦

U#V�V]W�� ���$�å�p�+�å��À¤Å��%� ��À��J�p� Vl[ À � Â�����À"�

�)Y�osaJc%�bY�c�_.SegqfJYDX T>S�Y�ljS�Y�_vg+ceY.]qd¤ov�jYLU>Y�rjY�Sg`_Dceo�S�aJ_.ovajS�YLTp�uo��jY6cedjceo�Y�Xnc�±�Y�_.T>rJc¾g+�bY�S�¦ +�Y
_�W�]h]Ga#�n�5c@$�ce�]	��¶W�SvY�W>_.oegq�>Y%cedjceo�Y�X�±%�jT�ceY%ceo�SvaJ_.o�ajS�Y�g+cA�bY�lbg`_.ovY��4gqr o��jY�U>SvY�d�fJT�°�T-�¯¹ºgqUJ¦j�>¦
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¹ºgqUJ¦º��0m½LY�rjY�Seg+_�¸>o�S�aJ_.o�ajSvY6T-�wW4~�Y�W^]¡zÐ}Og¡X�Yn¸>djceo�Y�X

}��jYn_.TVzÐced co�Y�X S�Y�_.Y.gq�>Y�c��jWpo"W4�|S�T>Xýgqo"c�Y�rb�Vg¡SvT>rjX Y�rbo�iÐS�Y�ljS�Y�ceY�rbo�Y��:fbd¤ov�jY�]qY.�|o�]hg¡r,)µg¡r
¹ºgqUJ¦��nk�W-rJ� ceY�rJ�jc��jW-o"W:o�Tµg¡o�SegqU>�bo4]hgqr,)Hk"¦%»�Y�lmY�rJ�VgqrjUMT>r¶o��jY:W-ljlb]hg+_�W-oegqT>r¯k�o��jY:�jW-o"W
_.T>X�X�ajrbg+_�W-ovY��ÌfmY�oË±�Y�Y�r�o��jY¢_.T>zÐcd ceovY�X W-rJ� gqo"c�Y�rb�>gqS�TVrjX Y�r�o�W-SvY¢i>aJWpr�oegqo"Wpoegq�>Y i|�|T>S
Y.°JW-X lb]qY>k)o��jY�celmY�Y��:W-rJ��o��jYDlJT�cËg¡og¡TVr£Tp�wWD]hgh�|oekOTVS�iVaJW�]hgqo"W-oegq�>Y i|�¥TVS�gqrJceo"W-rJ_.Y>kmo��jY�co"W-o�Y
T>lmY�rjY��mÊ^_v]qT�ceY���T-��gqo"cL�bTbT>S"c@k"¦
~�Y�U�W-S"�V]qY�c�c!T-�%o��jY4X T>rjT-]hgqo��bg+_��bY�lbg+_.oegqT>r²T-�Oo��jY�Y�r��VgqS�T>rjX Y�rbo�k)gqoDXnW�d¤�JW��>Y W��>Y�S�d

_.T>X�lb]¡Y.°�ceo�S�aJ_.ovajS�Y*.@p ce���!�0/ 	�� a�� �Ha�p����`	��H�Pa#�-�Cce$�ce�]	���Y.°J_.Y�ljoLov�JW-o�gqo"csT^±sr�g¡rbo�Y�S�rJW^]w�bdbz
rJW-X�g`_�g+c4�Vg+c¾gqfb]qY¤T>rb]qd²o��jS�T>ajU>�µg¡o.cDgqr�o�Y�S� W>_.Y>¦ !¾r¢o��bg+c4SvY�ljS�Y�ceY�rbo"W-oegqT>r¯k�±�YnrjY.gqo��jY�S�U-gq�>Y
U>SvY�W-o�Y�Ssg¡X�lJT>S�o.W-rJ_.Y o�T�o��jYn_.T>zÐcd ceovY�X iÐovS"W-rJc¾�|T>S�XnWpoegqT>rJW�]uW-ljljSvT�W>_v�1k"kJrjTVS6o�Tnov�jY�Y�rb�Vg¡z
S�TVrjX Y�r�o iÐljajS�Y SvY�W>_.oegq�>YnW-ljljSvT�W>_v� f`�-�eh]k3))o��jY SvY.]`Wpoegq�>Y4gqrbÎJajY�rJ_.Y�T-�Oov�jYn_.T>zÐcedjceo�Y�X�W-rJ�
gqo"c�Y�rb�>gqS�T>rjX�Y�r�owg`c��>Y�Svd�cedbX X Y�o�Sg`_�W^]>0Vo��jY�Y��>T-]qajoegqT>r T-�¯o��jYsY�r��VgqS�T>rjX Y�rbo�g¡rbÎJajY�rJ_.Y�c�o��jY
_.T>zÐcd ceovY�X o��jSvT>ajU>�¤ceT>X�Y�ceY�rJceTVS"cLWprJ��o��jY�_.T>zÐcd ceovY�XéW �¯Y�_.o"cOg¡o.c%Y�rb�>gqS�TVrjX Y�r�o�o��jS�TVajU>�
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_.T>X�XnW-rJ�jc�o�T�W>_.o�aJW-o�TVS"c�¦

{6c%_.T>rJc¾g+�bY�S�Y��Ágqr¤ov�jY�_.T>r�ovS�T-]ÍW-ajo�T>X�W-oegqT>r�_.T>X X4ajrbgqoËd>kmW a#�-�Cce$�ce�]	�� g+c%U>Y�rjY�S.W�]h]¡d¤_.TVX z
lmT�ceY���Tp�uo��jY��|T-]h]qT-±�gqrjU �|ajrJ_.oegqT>rJW�]�_.T>X lmT>rjY�r�o.ce0

- W-r���� ��� ���6� % X ��� X Tj�bab]qY>kÍ±s�bg`_v�²S�Y�_.T>S"�jc!o��jYnTVfJceY�S��>Y��:Y��VT-]qajoegqT>rJcDT-�%o��jY
Y�r��VgqS�T>rjX Y�rbo�)jov�jY�ceY6Y��>T-]qajoegqT>rJc�X�W�d�_.T>rJ_.Y�S�r¤co"W-o�Y�c�T-�Íov�jY6X T>rbgqo�T>S�Y����bY��Vg+_.Y�c%TVS
_.T>X XnWprJ�jc��¥SvT>X�o��jY��bgqU>�jzI]qY��>Y.]��bY�_vg+c¾gqT>r�_.Y�r�o�Y�S.c)

- W-r�� ( % X �	� X Tj�bab]qY>kj±%�bg+_��¤cd�rbo��jY�c¾gl.�Y�c%�Vg+W-U>rjTbceoeg+_�c%W-rJ��ljS�Tj�baJ_.Y�c%_.T>X XnWprJ�jc
�¥TVSL�Vg �åY�SvY�r�o%lJWpS�o"c�T-��o��jY�Y�rb�>gqS�TVrjX Y�r�o�)

- W )
� ����LX ��� X Tj�bab]qY>k�±%�bg+_�� g+c�gqrÌ_��JWpS�U>Y¤Tp��_�W-ljo�ajSg¡rjUMov�jY£Y�rb�Vg¡SvT>rjX Y�rbo
fJY��JW��Vg¡TVS�¦�{6_�_.T>S"�VgqrjUMo�T1o��jY£_.ajS�SvY�r�o�T>fJceY�S��-W-oegqT>r W-rJ�Mo��jY�ljS�Y��Vg¡TVaJc�X T �bY.]hgqrjUJk
ceT>X Y �Vg+ceo"WprJ_.Y fJY�oe±�Y�Y�r�o��jY4ljS�Y��Vg+_.o"W-fb]qY�fJY��JW��Vg¡TVS�W-rJ�:ov�jY�_.ajSvS�Y�r�o�co"W-o�Y4T-��o��jY
Y�r��VgqS�T>rjX Y�rbo%XnW�d4fJY6Y�coegqXnW-o�Y��)¦J}��bg`c�Y�ceoegqXnW-oegqT>r�XnW�d4gqrJ�baJ_.Y�WprFW>��xeaJceo�X�Y�r�o�T-�
o��jY6X Tj�bY.]hg¡rjU�W-rJ��gqrbÎJajY�rJ_.Y4o��jY�_.T>X X�W-rJ�jc�Y�X4gqo�o�Y���ovT��VgqS�Y�_.o�o��jY6Y�rb�>gqS�TVrjX Y�r�o�¦

{�_�_.TVS"�VgqrjU�o�T¤ov�jYnlmY�Se�¥TVS�X Y��µg¡rbo�Y�S"WV_.oegqT>r¯kAW�o"W�°jT>rjT>X4d:T-�L_.T>zÐcedjceo�Y�X�c�k)gqr²gqrJ_.S�Y�W>c¾gqrjU
T>S.�bY�S%T-�AU>Y�rjY�S"W�]hgqoed>kJXnW�d fmY�0

- 7@p9�Ha��]�^�,�,c���o��jY.gqS4fJY��JW��>gqT>S�g`c·k�W-o4Y�W>_v�¢Tj_�_.ajS�S�Y�rJ_.Y�T-���jW-o"W�T>r²o��jY.gqS4gqrjljajo"c�kwo��jY
_�W�]+_.ab]+W-oegqT>r T-��W��|ajrJ_.oegqT>rDi|gqr¶o��jY�XnWpo��jY�XnW-oeg+_�W�]6ceY�rJceYnk6�|S�T>X�gqo"c�g¡rjljajo.c o�Tµg¡o.c
T>ajo�ljajo"c·¦Oyu° W-X�lb]¡Y�c�Tp���bY��>g+_.Y�c�gqX lb]qY�X Y�rboegqrjUM�|ajrJ_.oegqT>rJc�W-SvY¤fJY.]h]+c�ks{ � �Dk%¹A¹A}
_��bgqlJc�kmY�o"_-¦

- ��	��]	��#���+�H�\c@�]��a � p��]�������]���)o��jY.gqS%fmY��JW��VgqT>S�g+c�kJWpoOY�WV_���gqrJceo"Wpr�o�kbo��jY�_.TVX ljajo"W-oegqT>r�T-�
W��|ajrJ_.oegqT>r²�¥SvT>X�gqo"cDgqrjljajo"c�W-rJ�MW:_.ajS�S�Y�rbonceo"Wpo�YnovT:gqo"c4T>ajo�ljajo.c�¦ +¶gqo��MSvY�celJY�_.o
o�T:o��jY¤W>_.oegq�>Y�gqrJceo.W-r�o.c4T-�6o��jY�ceY¤W-ajo�TVXnW-o"Wjkº±�Y¤_�W-r¶�Vg+ceoegqrjU>abg+ce� �<p � 	��!$o�`	#��a��]�^b�	
��p �]�������]� ���¥T>S6±s�bg`_v�²o��jY�ceY�g¡rJco"W-rbo"c�W-SvYn�bY ´ rjY���fbd:o��jY Tj_�_.ajS�S�Y�rJ_.Y�c4Tp��gqrjljajo"c�k
W-rJ� " 	��:	��`���]��b�	 /5� �l	 � ����p � �<p����5c@	��,ce�^�]��b�	 1 ��p �]�������]� �%�|T>S ±s�bg`_v� o��jY�dMW-S�Y£�bY ´ rjY��
f�dMov�jY¤Tj_�_.ajS�S�Y�rJ_.Y�c�T-�6T>ajo�ljajo"c·¦A{Lr Y.°JW-X lb]qY¤Tp��U>Y�rjY�S"W-oegq�>Y:W-ajo�T>X�W-o�T>r1g+c�o��jY
i>aJWpS�o*.%_.S�djceo"W�]jgqrnW6�VgqU-gqo"W�])±%W-o"_v�¯¦ ��dDY�rJW-fb]hgqrjU o��jY%celJY�_vg ´ _�W-og¡TVr�T-�ÆfmT>o�� S�Y�WV_.oegq�>Y
W-rJ��U>Y�rjY�S"Wpoegq�>Y�W-ajo�T>X�W-o"Wjk-X4gh°jY���lJW>cvc¾gq�>Y�W-rJ��W>_.oegq�>Y�cd ceovY�Xnc�_�W-r�fJY��bY�c�_.Sg¡fmY��)k
o��jY�S�Y�fbd³WM_.T>X�lb]¡Y�ovYµcd�X X�Y�o�S�d¶fmY�oe±OY�Y�rÌW²_.T>zÐcedjceo�Y�X W-rJ� gqo"c�Y�rb�>gqS�TVrjX Y�r�o�g+c
_.T>rJc¾g+�bY�S�Y�� )

- �`	��!���]��� �,c�iÐrjTVrjzÐ�bY�o�Y�S�X4gqrbg+ceoeg+_�W-ajo�T>XnWpo"W k�±%�bg+_v��ceY�o�k)W-o6Y�W>_v�¤gqrJceo.W-r�o�kÆceTVX Y�S�Y.]+W-z
oegqT>r i|gqr�o��jY4XnW-ov�jY�XnW-oeg+_�W�]�ceY�rJceYnkLW-X�T>rjUnov�jY.g¡S!gqrjljajo"c�k)o��jY.gqS�_.ajSvS�Y�r�o�co"W-o�Y4W-rJ�
o��jY.gqSLTVajo�ljajo"c�¦J¹ T>S�gqrJceo"WprJ_.Y>kjS"W-rJ�bT>Xò�¥ajrJ_.oegqT>rJc·kJrjT-g+ced�ovS"W-rJceX4g+c�cËg¡TVr£cedjceo�Y�Xnc·k�TVS
lJW-S�oeg+W�]AcelJY�_vg ´ _�W-oegqT>rJc�fmY.]qT>rjUnovT�ov�bg`c�_v]+W>c�csT-�ucedjceo�Y�X�c�¦
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!|��T>rjY �bT�Y�c�rjTVoL±%W-rbo%o�T�gqX lb]qY�X Y�r�oDS�Y.]+W-oegqT>rJc�k¯Wpo%]qY�W>ceo�kjgqo6XnW�d�fJY�rjY�_.Y�c�c�W-S�d�ovTF�bY�cez
_.SegqfmY�o��jY�X�o�T c¾gqX4ab]+W-o�Y6o��jY.gqS�fJY��JW��Vg¡TVS�kJW-rJ��o�T4T>fjo"W�gqr¯kbfbd S�Y ´ rjY�X Y�rbo�kjW4�bY�o�Y�S�X4gqrbg+ceoeg+_
cedjceo�Y�X�¦u}��jYnljajS�lmT�ceY�T-��T>ajS4S�Y�W�]qz|oegqX Y¤�bY�c¾gqU>rMX Y�ov�jT �bT-]qT>UVd:g+c4o�T£�bY�cv_.SegqfJY£W^]®]%o��jTbceY
oedblJY�csT-�uSvY�W>_.oegq�>Y�cedjceo�Y�XncsW�]qo��jT>ajU>��T>rb]qd�o��jY ´ S.ceo%oe±�T�_v]+W>cvceY�c%Tp�uS�Y�WV_.oegq�>Y�cedjceo�Y�Xnc%WpS�Y
_.T>rJcËg`�bY�SvY����|T>SLWDS�Y�W^]¡z|og¡X�Y6gqX lb]qY�X Y�rbo"W-oegqT>r¯¦

3�4�� ?��L7��LK��
	L;57HBS9:I�A��,M���(?�ACBD7
��W>c¾g+_�W�]h]qd>k-o��jY�celmY�_vg ´ _%_��JWpS"W>_.o�Y�Seg+ceog`_�Tp� o��jY��bY�cËg¡UVr�T-�JW�S�Y�W�]qz|oegqX Y�cedjceo�Y�X g+cºo��jYArjY�_.Y�c�c¾gqoed
o�T�_.T>rJcËg`�bY�S�oegqX Y�W>c W-r1gqr�ovSegqrJc¾g+_�Y.]qY�X Y�rbo�¦�¸>o"W-SvoegqrjU¤�|S�T>X W:ce�jT>Svo��bY�cv_.SegqljoegqT>r¶T-��o��jY
lj�bd cËg`_�W^]uoegqX Y>km±�Y6ljS�Y�ceY�rbo%oe±�T��Vg �¯Y�S�Y�rbo�WpljljS�T�W>_v�jY�c�T-�AoegqX Y6gqr:lJW-S"W^]®]qY.]AljS�T>U>S.W-X X4gqrjU
]+W-rjU>aJWpU>Y�ce0jo��jY4W>cedbrJ_��jSvT>rjT>aJc%W-ljljSvT�W>_v�FW-rJ�Áo��jY�cedbrJ_��jSvT>rjT>aJc�T>rjY>¦

�����
��� ��� ÂÍ� V �-� * % V �¢À
U#V>W )�Àb�J�+�¯���J� V * V �.Â
}�gqX Y�X�W�d:Tj_�_.ajSnW>cDW¤X�Y�W>ceajS"W-fb]qY�lj��djc¾g+_�W�]LY�rboegqoed�g¡rMov�jYnfmY��JW��VgqT>S T-�%o��jY�ljS�Tj_.Y�c�ceY�c
o��JWpoOW6SvY�W�]qz|oegqX Y�cd ceovY�X��JW>c�o�T�_.T>rbo�S�Tp] ¦b¹jT>SwgqrJceo"W-rJ_.Y>kboegqX Y%X�W�d4fmYLY.°jljS�Y�c�ceY���o��jS�TVajU>�
Y�iVaJW-oegqT>rJc�Tp�u�bd�rJWpX4g+_�c%±%�bg+_v�¤W�]h]qT^±�W�iVaJW-rboegqo"W-oegq�>Y�WprJ��_.T>r�og¡rbajT>aJc%�bY�cv_.SegqljoegqT>r¤T-��o��jY
fmY��JW��VgqT>S T-�%o��jY�T>fjxeY�_.o�WVc�WÁ�¥ajrJ_.og¡TVr¢T-��oegqX Y>¦ !Ðr²o��bg+c�WpljljS�T�W>_v�¯k¯oegqX Y�g+c4_.T>rJc¾g+�bY�S�Y��
ajrJ�bY�S�gqo"c ae� � �,�H����	��]����aFWVcelJY�_.o�0wo��jY¤�bajS"W-oegqT>rM�JWVc W�c¾gqU>rbg ´ _�W-rbonSvT-]qY�g¡r W>_.oegqT>rJc�i¾o��jY
W-ljlb]hg+_�W-oegqT>r²T-�OW�rjT>r:oegqX Y��Á�¥TVS"_.Y6�|T>S�X T-�>gqrjU�W�]®gh�|o6±�T>ab]+�£cXnW>ce�Ág¡o6TVr¤o��jY4o�T>l�T>S�T>r
o��jY!ÎJT�TVSek"¦
{LrjT>ov�jY�SLW-ljljS�T�WV_���o�T�o�Y�X lJTVS"W�]Ílj�jY�rjT>X�Y�rJW4g+cso�TD�¥Tj_.aJc%TVr¤i>aJW�]hgqo"W-og¡�VY�ljSvT>lJY�S�og¡Y�c·¦

¹ T>S6Y.° WpX lb]qY>kÍov�jY�]hgh�|o�c�jT>ab]+�:rjT>o�UVT�ajl�T>S��bT-±%r:±%�jY�r²o��jY �bT�T>S.c�W-S�Y4T>lmY�rjY�� i g¡rJ�bY�z
lmY�rJ�bY�r�oe]qdMT-�sg¡o.c�clJY�Y��:k"¦�\�T>rJc¾g+�bY�SegqrjU¢iVaJW�]hg¡o.W-oegq�>Y¤ljSvT>lJY�S�og¡Y�c!]qY�W>�jc4aJc�o�T¤�JW-rJ�V]qY�o��jY
a ���`� �H���!��"�$�W-rJ�Mov�jYoce�^��p �_�]�,�H	����]$�T-�6Y��>Y�r�o.c�¦ ��T>S�Y�ljS�Y�_vg+ceY.]qd>k�±�Y¤�JW��>Y�ovT¢W-fJceo�S.W>_.o W
_.T>rboegqrbajT>aJc4lj�jY�rjT>X Y�rjTVrMf�dMW:�bY�r�ajX Y�S.W-fb]qY¤ceY�o4T-�LY��>Y�rbo"c iÐT>S ceo"Wpo�Y�c�k"¦�}��jY�ceY�Y��>Y�r�o.c
_.T>ab]+� fJY>k��|T>S4gqrJceo.W-rJ_.Y>k��üo��jY£�bTbT>S"c�fJY�_.T>X�Yµ_v]qT�cY����jk�TVS��.o��jY�fjajo�o�T>r T-��ov�jY£ceY�_.T>rJ�
ÎJTbT>S�g+c�ljS�Y�c�ceY���� ¦Æ}��jYDgqrbo�Y�S"W>_.oegqT>rJc�fmY�oe±OY�Y�r:o��jY cedjceo�Y�X W-rJ�Ágqo"c�Y�rb�>gqS�T>rjX�Y�r�o6±�gh]h]�fJY
�bY�c�_.Sg¡fmY��:T-�>Y�S�o��bg+cLcY�oOTp�uY��>Y�rbo"c�¦

U#V�V]W �ÁÅ Z X ��ÅJ����Å &)Â
{ lJW-S�oeg+_.ab]+W-S�ljS�T>lJY�SvoËd�]hgqr,)>Y��4ovTLo��jY�_.T>rJ_.Y�ljoAT-�joegqX Y�g+c�o��jY�ljSegqrJ_vgqlb]qYLTp��p��:a#	��#�]���+�H�]$Aceo.W-z
o�Y���g¡rbgqoeg+W�]h]qd�f�d +Ñ¦��sY.g`cY�r�fmY�S�UH0��bajYso�T6o��jY�rjT>r rbab]h]Æ�bajS"W-oegqT>r Tp�Jgqrb�¥TVS�XnW-oegqT>r4o�S.W-rJc¾�|Y�S"c�k
gqo�g+cArjT>o�lJTbc�c¾gqfb]qYLo�T )brjT^±²o��jY%_.ajS�S�Y�rbo�ceo"Wpo�Y�T-�ÆW6cd ceovY�X¤¦^}��bg`c�ajrJ_.Y�Svo"W�gqr�oed4c¾gqU>rbg ´ _�W-r�o]¡d
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�Vg+ceS�ajljo.c%o��jY6ljSvT _.Y�c�cY�c%T-� )�rjT-±�]qY��bU>Y4W>_�i>abg+c¾gqoegqT>r i|gqo�g+c%lJWpS�oeg+_.ab]+W-Se]qd�XnW-rbgh�|Y�ceo�gqr£W>co�S�T>z
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 (:(�� iË¹ºgqUJ¦jZ kAg+csXnW>�bY6ajl�T-�Aoe±�T�_.TVX lJT>rjY�rbo"ce0
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¹ºgqUJ¦JZ,0j}��jY4RAS�Tj_.Y�c�c 	�
 ($(��

- ����	�5 ���]�]��� 5 � #�celJY�_vg ´ Y�c!o��jY�c�WpX Y6fJY��JW��Vg¡TVS�W>c�gqr:o��jYDljS�Y��>gqT>aJc�Y.°JW-X lb]qYDY.° _.Y�ljo
o��JW-o�iËW kOo��jY�]®gqX4gqo!g`cDceo"W-ovY��¤fbd¤ov�jY lJW-S"W-X�Y�o�Y�S�# ) *oiËW�_.T>rJco"W-rboL�-W�]qajYnk!WprJ�oi¾f1k
o��jY�SvY�ceY�o%T-��o��jY4_.T>ajrbo�Y�S�g+c%rjTVoLS�Y�co�Seg+_.o�Y���ovT o��jY�Tj_�_.ajS�S�Y�rJ_.Y4T-�E! ) ��W>c�celJY�_vg ´ Y��gqr¤o��jY6o�TVl�fJT�°å¦

- ����	��]���'5 � #�celmY�_vg ´ Y�c�o��JW-o�o��jY�_.T>ajrbo�Y�S�g+csS�Y�ceY�o�[¶T _�_.ajSvS�Y�rJ_.Y�c�T-� �,% !V[ ±%�jY�r:W-r
Y.° ovY�S�rJW�]OSvY�ceY�oDg`cDS�Y�iVajY�ceo�Y��1[¶Tj_�_.ajS�S�Y�rJ_.Y�c�T-� �$(,% !����$!V[ TVS�±%�jY�r²o��jY�_.T>ajr�ovY�S
�JW>c�S�Y�W>_v�jY��²gqo"c�]®gqX4gqo�[¶Tj_�_.ajS�S�Y�rJ_.Y�c�T-� ! ) �)¦�}��jY:ceY�_.T>rJ�²]hgqrjY�T-�6o��jY�o�T>lMfJT�°
Y.° ovY�rJ�jc�ov�jYLcedbrJ_��jS�TVrbg/.�WpoegqT>r gqr�o��jY%ljS�Y��VgqT>aJc�Y.° WpX lb]qYLo�T�_.TVlJY�±�gqo�� o��jY%Y.°jo�Y�S�rJW^]
S�Y�ceY�o"c·¦

}��jY�ljS�Tj_.Y�c�c 	�
 (:(��6±�g®]h]JfmYOaJcY��6gqr ov�jY�rjY.°jo�ceY�_.oegqT>r4o�T6celJY�_vgh�|d�gqr�§J¨I©Aªm«A¬%o��jYO_.TVajr�oegqrjU
�jY�W-Svo%T-�Ao��jY�ceo�T>lb±%W-o"_v�¯¦
}��jY4T^�VY�S"W�]h]Í]+W-rjUVaJW-U>YDgqrJ_v]¡aJ�bY�c�ceY��>Y�S"W�]AT>o��jY�S6TVlJY�S"W-ovT>S"cso�TnY�WVceY4ljS�T>U>S"WpX X4gqrjUJk)W�]h]

o��jY�cY¤T>lmY�S"W-o�T>S.c�WpS�YF�bY�Sg¡�VY��²�|S�T>X�o��jY )>Y�S�rjY.]�T-��§J¨I©Aªm«A¬��|T>S4±%�bg+_�� W:XnW-o��jY�X�W-oeg+_�W�]
ceY�X�W-r�og`_�c��JW>c�fJY�Y�r:�bY ´ rjY��ofh�ehÐ¦j}��jY��bY�cv_.SegqljoegqT>r:T-�Ío��jY6T-�>Y�S"W^]®])]+W-rjU>aJWpU>Y�g+c�T>ajo�T-�Ao��jY
c�_.TVlJY�Tp�uo��bg+cslJW-lJY�S�[³ceY�Y fq�V�#hå�¥T>S�W�_.TVX lb]qY�o�Y6gqrb�|T>S�XnW-og¡TVr¯¦
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� ��	 �1'�������� ��#É� �
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}��jSvT>ajU>�4o��jYO�bY�cv_.SegqljoegqT>r T-�)o��bg+c�Y.° W-X�lb]¡Y>k-±�Y�±OTVab]`�!]hgl)>Y%o�Tsgh]h]¡aJco�S"W-o�Y%ceTVX Y�X Y�ov�jT �bT-]qT>z
U-g+_�W�]JljSg¡rJ_vgqlb]qY�c�o�T��bY�cËg¡UVrn_.T>X lb]qY.° S�Y�W�]qz|oegqX YLcd ceovY�Xncºgqr¤§J¨I©AªJ«w¬�)-o��jY�ceY�ljSegqrJ_vgqlb]qY�c��JW��>Y
fmY�Y�r X T>oegq�-W-o�Y��4fbd�c�W^�¥Y�oed6ljS�T>lmY�S�oegqY�cAW>c�±�Y.]h]ÆW>c�ceT-�|oË±%W-SvYAY�rjU-gqrjY�Y�SegqrjU�SvY�i>abgqS�Y�X Y�rbo"cu]®gl)>Y
lmT>S�o"W-fbgh]hgqoed>k�X�W�gqr�o"W^g¡rJWpfbg®]hgqoed>kjX Tj�bab]+W-SegqoednW-rJ�4S�Y�aJcvW-fbgh]®gqoed�[³ceY�Y(f`����hj�|T>S�W�ceajSv�>Y�d4T-�¯o��jY
�bY�c¾gqU>r1X Y�o��jTj�bT-]qT>U-gqY�cs�¥TVSLS�Y�W^]¡z|og¡X�Y�cd ceovY�Xnc�¦ ��Y�c¾g+�bY�c��bS.W�±�g¡rjU�ajl�W X�Y�o��jT �bTp]¡TVU>d��|T>S
ljS�TVU>S"W-X X�g¡rjUµg¡r�§J¨I©AªJ«w¬�kA±�Y�±�T>ab]+�1]®gl)>Y:o�T1ljS�Y�ceY�rbo o��jY¤W-fbgh]hgqoËd T-�6o��jY�]+W-rjU>aJW-U>Y�o�T
�JW-rJ�V]qYDgqr�ovY�S�rJW�]h]qd¤T>S%Y.°jo�Y�S�rJW^]®]qd�U>Y�rjY�S.W-o�Y���gqr�ovY�S�S�ajljoegqT>rJc�kmY.°J_.Y�ljoegqT>rJc�k)�jW-o"W-zÐ�bY�lmY�rJ�bY�r�o
iË�bT-±%r1kec�W-X lb]hgqrjUJk�X4gh° Y��DlJW>c�cËg¡�VY-Ê^W>_.oegq�>Y�_.T>X X4ajrbg+_�W-oegqT>rJc�±�gqo��Do��jY�Y.° o�Y�SvrJW�]�±�T>Se]+�)k�Y�o"_-¦qk
±%�bg+_v�¢W-S�Y _.T>rbo�S�Tp]wceovS�aJ_.o�ajS�Y�c6_.T>X�X T>rb]qd¤aJceY��£g¡r1S�Y�W�]qz|oegqX Y ljS�TVU>S"W-X X�g¡rjUm¦Æ}ºT¤celJY�_vgh�|d
o��jY6�VgqU-gqo"W�]¯±%W-o"_v�¯k-±�Y�gqr�o�SvT �baJ_.Y6�>Y�Svd��bgqU>�jzI]qY��>Y.]�ljS�T _.Y�cvceY�c�¦j}��jY�ceY�ljS�Tj_.Y�c�ceY�c��JW��>Y%fJY�Y�r
�bY�c¾gqU>rjY��Áo�T4fJY�W>c�U>Y�rjY�Sg`_6WVc�lmT�c�c¾gqfb]qY )mo��jYLX�T �bab]+W-Segqoed�T-�O§J¨I©Aªm«A¬6Y�rJW-fb]qY�c%o��jY.gqS�S�Y�z|aJceY
gqr£_.TVX lb]qY�o�Y.]qd£�Vg �¯Y�S�Y�r�osY�r��VgqS�T>rjX Y�rbo"c�¦

�G453 � K AC7��� 7HM��,K�A�� I�A���N �  I �L7�� � �L;5A��,9:I�A���N
+�Y _v�jT�ceYDo�Tn�bY�c�_.SegqfmYnW �VgqU-gqo"W�]�±%W-o"_v�¤W>c�W4oed�lbg+_�W�]AS�Y�W�]qz|oegqX Y W-ljlb]hg+_�W-oegqT>r¯¦¯}��jY��VgqU-gqo"W^]
±%W-o"_v� ±�Y6celJY�_vg ´ Y���g+c�±�g+�bY.]qd�gqrJcelbgqS�Y����¥SvT>X�o��jY%ljS�T>UVS"W-X X4gqrjU4fJY�rJ_v�jXnW-S ) aJceY���gqr�f`����h
W-rJ� f � hÐ¦J}��bg+c%�VgqU-gqo"W^]u±%W-o"_v� iË¹ºgqUJ¦J� kA�JW>c�ov�jS�Y�Y6X Tj�bY�ce0

- W 
G���]a ��X Tj�bY>kjo��JWpo�c�jT^±�c�o��jY6oegqX Y>kjov�jY��jW-o�Y�WprJ��o��jY��jW�dnT-�Ao��jY6±�Y�Ye) )

- W�ce�]���<
G���]a ��X Tj�bY6±�gqo��:W��-Ê����,��cY�_�ljS�Y�_vg+c¾gqT>r*)

- W-ro���!�����BX Tj�bY>kbgqr¤±%�bg+_v�¤o��jY�W^]`WpS�X
oegqX Y4_�W-r�fJY4ceY�o%o�T4o��jYDX4gqr�ajo�Y>¦

}��jY�±�Wpo"_���W-rJ� ov�jY�W�]+W-SvX�X Tj�bY�c�W-S�Y�o��jY�XnceY.]q�>Y�c�celb]hgqo�gqrnoe±�T�cajfjz|X T �bY�c·k�ov�jYLS�Y�UVab]`WpS
W-rJ�µo��jY ceY�o�oegqrjU�X Tj�bY�c�¦¯}��bg+c6�VgqU-gqo"W�]�±%W-o"_v��ceajljlJTVS�o"c6ceY��>Y�S.W�]uTVljoegqT>rJce0¯W�oegqX Y�zÐ�Vg+celb]+W�d
gqr¤{ �1Ê^R �ÉT>S�gqr£Zp�>���¥TVS�XnW-o"c·k�fmY�Y�lJc%TVr�o��jY6T _�_.ajSvS�Y�rJ_.Y4T-�Ío��jYD�jT>ajS"c�kbY�o"_-¦
}��jY��VgqU-gqo"W�]Í±%W-o"_v���JW>c ´ �VY�g¡rjljajo�Y��>Y�rbo�zÐc¾gqU>rJW�]+ce0

- o��jY�cedjceo�Y�X
og¡X�Y i � ! 3 k3)

- o��jY6ajljlJY�SvzI]¡Y.�|o6fjajo�o�TVr8i � �:kAaJceY���ovTnce±�gqo"_v���¥SvT>X�S�Y�U>ab]+W-S�o�T ceY�o�oegqrjU�X T �bY�c$)

- o��jY�]qT-±�Y�S�zI]qY.�¥o�fjajo�o�TVrSi ���HkDaJceY�� o�T¢_vgqS"_.ab]+W-Se]qdÌce±�gqo"_v�¶o��jY:_.ajS�S�Y�rbonX�T �bY��|S�T>X

G���]ae�4o�T�ce�]���<
G���]a ��W-rJ� ���!�������

- o��jY%ajljlmY�S�z|SegqU>�boOfjajovo�T>r�i � �HkÍW-rJ��o��jY�]qT-±OY�Svz|SegqU>��o�fjajo�o�T>r�i ���:k¯�JW��VY%Y#�¯Y�_.o"c�±%�bg+_��
W-S�Y�celmY�_vg ´ _�ovT o��jY�_.ajS�S�Y�rbo%X Tj�bY>¦
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¹ºgqUJ¦J� 0 }��jY��VgqU-gqo"W�]Í±%W-o._��

}��jY��bY�cËg¡UVr¤T-�Ao��jY��VgqU-gqo"W�]Í±%W-o._����¥Tp]®]qT-±Lc�SvT>ajU>�b]qdFW �]���H� � ��
 �o��	������������!�#" $-¦ !Ðo�g+c%_.TVX z
lmT�ceY��MTp�Loe±OT:XnW^g¡r¶co�Y�lJc4T-�LSvY ´ rjY�X Y�r�o�¦�¹ºgqS"ceoe]qd>kA±�Y��bS"W�±
ajlMo��jS�Y�Y�X Y�ov�jT �bT-]qT>Upg`_�W^]
ljSegqrJ_vgqlb]qY�c��|S�T>X ±%�bg+_�� ±�Y£�bY�_.T>X�lJT�ceY:o��jY��bY�c¾gqU>r T-��o��jY£�VgqU-gqo"W^]�±�Wpo"_�� gqr�o�TMc¾gqX lb]qY
W-rJ�1�jT>X TVU>Y�rjY�T>aJcDljS�Tj_.Y�c�ceY�c�¦�¸>Y�_.T>rJ�V]qd>kA±�Yn�bY ´ rjY�oe±�T¤ljSegqrJ_vgqlb]qY�c SvY.]`Wpo�Y���ovT£ceoedV]¡Y�T-�
ljS�TVU>S"W-X X�g¡rjUµg¡r�§J¨I©AªJ«w¬�¦A¹ºg¡rJW^]®]qd>k�±�Y¤c¾gqX�ab]+W-ovY¤o��jY¤celmY�_vg ´ Y��³�VgqU-gqo"W^]L±%W-o"_v�¢fbd¢ljSvT>z
U>S.W-X X4gqrjU4gqr¢§m¨+©wªJ«A¬6gqo"csc¾gqX�ab]+W-og¡TVr£Y�rb�Vg¡SvT>rjX Y�rbo�¦

�G4�� -o7,InI�ACN/.-� ��KnI�9�	LAC;5A]I�	
{6c�W�SvY�W�]qz|oegqX Y�cedjceo�Y�X¤kbW��VgqU-gqo"W^]å±%W-o._��4g+c�WDoegqX Y�zÐ_.Segqoeg+_�W�]uWpljlb]®g+_�W-og¡TVr¤±%�bg+_v�nXnW^g¡rbo"W�gqrJc
W-r�T>rjz|U>T-gqrjU�S�Y.]+W-og¡TVrJce�bgql£±�g¡ov�¤gqo"csY�rb�>gqS�T>rjX�Y�r�o�¦º�%rjY4o��jY�TVrjY��JW-rJ�)k)W>csS�Y�W�]qz|oegqX Y cedjcez
o�Y�X�c W-S�Y�_v]qT�ceY.]qdMS�Y.]+W-o�Y��²o�T:o��jY.gqS�Y�r��VgqS�T>rjX Y�rbo�k�o��jY.gqS fmY��JW��VgqT>S"c�W-S�Y��bY�Y�lb]qd¶W �¯Y�_.o�Y��
fbd�o��jY Y�rb�Vg¡SvT>rjX Y�rbo��|Y�W-o�ajSvY�c�k¯o��jY�SvY�f�d:U>Y�o�og¡rjU�lJT>Svo"W-fbgh]hg¡oed1gqr¢o��jY.gqS �bY�c¾gqU>r²XnW�d:fJY�W
�>Y�Svd�gqrbo�Seg+_�W-o�Yso"W>c`))¦>�%r�o��jY%T>o��jY�SA�JWprJ�)k�W>c�o��jY�cYLcedjceo�Y�Xnc�lmY�Se�¥TVS�XBaJceaJW�]h]qdnWs]qT>rjU>zI]hgq�>Y��
ceY�Sv�>g+_.Y>k>ov�jY�d�±�g®]h])�JW��VY%o�T6_.T>lJY�±�gqo��nceY��VY�S"W�]jo�Y�_��jrjTp]¡TVU-g+_�W�]åW>�b�-W-rJ_.Y�ce0Vo��jY.gqSO�bY�c¾gqU>r8��p�ce�
fmYL�bgqU>�b]qd lmT>S�o"W-fb]qY>¦>}��jY�SvY.�¥T>SvY>k-o��jY ´ S"ceoAljSg¡rJ_vgqlb]qY�Tp�ÆT>ajS��bY�c¾gqU>r�X Y�o��jTj�bT-]qT>U>d4_.T>rJ_.Y�S�rJc
lmT>S�o"W-fbgh]hgqoed>¦
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¹jT>S¯ov�jYO�bY�c¾gqU>rDT-�Jo��jY��VgqU-gqo"W�]j±%W-o"_v�¯k"ov�bg`c�ljSg¡rJ_vgqlb]qY�gqrJ�baJ_.Y�c�o��jY��bY�_.T>X lJTbc¾gqoegqT>r W>_��bgqY��>Y��
gqr¤¹ºgqUJ¦b�J¦ !Ðr�o��bg+c ´ U>ajS�Y>kbT>rjY�_.TVX lJT>rjY�rbo��JW>c�fJY�Y�r¤W>cvceT _vg+W-ovY���±�gqo��nY�WV_���)>gqrJ�ÁT-�)g¡rbo�Y�S�z
�ÐW>_.Yn�bY��Vg+_.Y>¦�\�T>rJceY�iVajY�r�oe]qd>kåg®�%o��jY _�W-lJWpfbg®]hgqoegqY�c4T-�%W-rbd£Tp�Oo��jY�ceY��bY��>g+_.Y�c4W-S�Y4ajljU>S"WV�bY��)k
o��jY�ljS�T>UVS"W-X�SvY�±%SegqoegqrjU _�W-rnfmY6S�Y�ceo�Sg`_.ovY�� o�TDo��jY6W>c�ceTj_vg+W-o�Y���_.T>X lJTVrjY�r�o�¦j}��jY6W-fbgh]hgqoËd�T-�
o��jY4U>S.W-lj�bg+_Dgqr�o�Y�S� W>_.Y4o�T�W-fJceovS"W>_.o�o�Y.° o��JW>c�fmY�Y�r�aJceY���o�T�XnW>c`):W�]h]uo��jY4lJW-S.W-X Y�o�Y�S"csT-�
o��jY�ljS�T _.Y�cvceY�c)¯ov�jY�ceY lJW-S"WpX Y�o�Y�S"c�±%�bg+_v� WV�j�:U>Y�rjY�S"W�]hgqoed�o�T�o��jY��bY�c¾gqU>r WpS�Y W-fJceo�S"WV_.o�Y��
W>csW��J¦��sT>o�Y6o��JWpoOov�jY6oË±�TDgqrjljajo"c 
�� WprJ� � � T-�Ao��jY6ljS�Tj_.Y�c�c	* �� �!���� 	 �:! � 
 ceo"W-rJ���|T>So��jY��¥S�Y�iVajY�rJ_vgqY�c4W-o6±%�bg+_��1o��jY Y��>Y�rbo"c�T>r:o��jY Sg¡UV��o�W-rJ�µo��jYD]¡Y.�|o�fjajovo�T>rJc6W-S�Y�S�Y�celJY�_.og¡z
�>Y.]qdM_.T>rJc¾g+�bY�S�Y��10Aov�jY ]qY.�|o fjajo�o�T>rJc·k¯±%�bg+_v�MljS�T �baJ_.Y�ov�jYnX Tj�bY�_��JW-rjUVY�c�kAW-S�Y�S�Y.]+W-oegq�>Y.]qd
]qY�c�c��¥SvY�i>ajY�rboe]qdF_.TVrJc¾g+�bY�S�Y��:c¾gqrJ_.Y�o��jY�d�S�Y�iVabg¡SvY�X T>SvY�_.T>X�lb]¡Y.°¤SvY�W>_.oegqT>rJc�¦ !¾r�S�Y�o�ajS�r¯k o��jY
Y��>Y�rbo"c�TVr�o��jY6]qY.�|o%fjajo�o�T>rJc��JW��VY6ljSegqT>Segqoedno�T�o��jT�ceY6T>r�ov�jY6SegqU>��osT>rjY�c�¦

¹ºgqUJ¦j�:0J}��jY * �� �!���� 	 �:! � 
 Y�X�fmY��j�bY���gqr�gqo"c�yArb�Vg¡SvT>rjX Y�rbo

��Y�cËg`�bY�cOg¡o.c�ljSvT>lJY�S�aJceYLovT�_.T>lmYL±�gqo���o��jY�o�Y�_v�jrjT-]qT>U-g+_�W�]ÍW>�b�^WprJ_.Y>k�ov�bg`c ´ S"co�ljSegqrJ_vgqlb]qY
_�W-rMfmYnaJcY��²o�T�c¾gqX�ab]+W-ovY£§J¨I©wªJ«A¬�ljS�T>U>S.W-Xnce0åg¡oDg+c cea %�_vg¡Y�rbo o�T�S�Y�lb]+W>_.Y�o��jY�gqrbo�Y�Se�ÐW>_.Y
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±%W>c%rjTVo�_.T>ajr�og¡rjU )mg¡o6o.Wn)>Y�c�7e����c@	�±%�jY�r:o��jYnco�T>lb±�Wpo"_���±%W>c�_.T>ajrboegqrjUJ¦¯}��jYnco"W-o�Y
c¾gqU>rJW�] ��) � �:! g+c%c±�gqo"_��jY��ÁT>r�o��jYDT _�_.ajS�SvY�rJ_.Y�T-��WD�^W�]qajY4T>r *�� � � )

- W ���:�%�|S�Y�Ye.�Y�c.Ê�ajrb�|S�Y�Ye.�Y�c�o��jY��Vg+celb]+W�d4T-�jo��jY�_.ajS�S�Y�rboÍoegqX Y )�o��jY�_.ajS�S�Y�rbouceo.W-o�Y iËc¾gqU>rJW^]
� �:(:( 3 (Hk�g+c�ce±�gqo"_v�jY���T>r *����:� ±%�jY�r�o��jY�ceo�TVl�±%W-o"_v��g`csrjT>o%ceo�TVljlJY��)¦

- o��jYLceovT>l�±%W-o._��Dg+c�ceovT>ljlJY�� iËc¾gqU>rJW�]�%�! ) �:k¯±%�jY�r�g¡o��bT�Y�cwrjT>o�SvajrnW-rJ��o��jY ´ rJW�])oegqX Y
i|gÐ¦õY>¦qkmrjT>o6W-r�gqrbo�Y�S�X Y��Vg+W-o�Y4oegqX Ynk�g+c6�Vg+celb]+W�dVY��)¦1+³�jY�r:o��jY4ceo�T>lb±%W-o"_v��g+c6ceo�T>ljlmY��)k
W ���$��S�Y�ceY�o"c iËc¾gqU>rJW�] �:(-%�($!:kAo��jY�_.ajSvS�Y�r�os�^W�]qajY�Tp�uo��jY�co�T>lb±�Wpo"_��¯¦
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}��jY4]qT-±�Y�ceo�SegqU>�bo�fmT�°1�bY ´ rjY�c�o��jYn_.T>ajrboegqrjU��¥S�Y�iVajY�rJ_.d iËcËg¡UVrJW�] ��) � �:! � k%T-�%o��jYnceovT>ljz±%W-o"_v��0 g¡o!g+c6o��jY _v]qT _ ):T-� %�# ) *:(�±%�jY�r�o��jY ceovT>l�±%W-o._��Ág`cD_.T>ajrboegqrjUJ¦ �%TVo�Y4o��JW-o�k �¥TVS6o��jY
celmY�_vg ´ _�W-oegqT>r¤Tp�åov�jY�ceo.W-o�Y�c ��) � �$! W-rJ� � �$(:( 3 ()k-±OYs�JW��VY%aJceY���W�clJY�_vg+W�]�)>gqrJ��T-�)gqrbo�Y�S��^W^]
iÐljSvT _.Y�c�c % 	 �! � 
 ksg¡rM±s�bg`_v�¶ov�jYnfmY�U-gqrjrbg¡rjU¶WprJ�²o��jYnY�rJ�MWpS�Y¤celJY�_vg ´ Y�� f�d²o��jY�T _�_.ajS�z
S�Y�rJ_.Y�c�T-�Lo��jY�c�W-X Y�c¾gqU>rJW�]Ð¦�}��jYnU>Y�rjY�Sg`_�gqrbo�Y�S��-W�]%ljS�T _.Y�cvc �� 365�� % !����$! ( % ! ) � �
g+c�celJY�_vg ´ Y��Ágqr¤o��jY )>Y�S�rjY.]ÍT-��§J¨+©wªJ«A¬Df�d10
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¹ ajS�o��jY�S6Y.°JW-X lb]qY�c�S�Y.]qdVg¡rjU:T>r:o��jY celmY�_vg ´ _�W-oegqT>r²T-�OoegqX Y�g¡rbo�Y�S��-W�]+c�gqr¶§J¨I©wªJ«A¬ XnW�d�fJY
�|T>ajrJ�µg¡rSf �-�nhÐ¦�!ÐrMlJW-Svoeg+_.ab]`WpS�k)gqoDg+c�WÁU>TbT �1±%W�d�o�T£clJY�_vgh�¥dMceY�iVajY�rJ_.Y�c4T-�%Y��>Y�rbo"c�gqrJ_v]qajz
�VgqrjU¤Y.°J_.Y�ljoegqT>rJW�]�TVrjY�c6ceaJ_��²W>c �+�H�]	��#��p$�<�]�^�,�,c�WprJ� �]����	#� p���c�kÆWprJ�¤ov�jY.g¡S4W>_.oegqT>r:T>r:o"W>c )
i*cep c �,	��H� �!� " �G� 	 c@p ���!� " �Gce�]��� �<�+��" � �!�+�/kAgqr£ov�jY��¥S"WpX Y�±�T>S*) T-�OW�lJW-S"W�]h]qY.]w�bY�_v]+W-S.W-oegq�>Y6]+W-rjz
U>aJWpU>Y>¦>}��jY%rjY.°jo��>Y�S.c¾gqT>r4T-�Æo��jY�]`WprjU>aJW-U>Y%±�g®]h]mg¡rJ_v]qaJ�bY6�bgqU>�jzI]qY��>Y.]¯T>lmY�S"W-o�T>S.c)�|T>S��bY ´ rbgqrjU
W>cw±�Y.]®]¯W>c�_.TVX lJT�cËg¡rjU!gqr�o�Y�Sv�^W�]+c�¦j¹jTVS�g¡rJco"W-rJ_.Y>kVgqr o��bg+c�rjY�±¶�>Y�S"cËg¡TVr¯k>o��jYLcËg¡UVrJW�] %�! ) ��±�g®]h]fmY��Vg¡SvY�_.oe]qdF�bY ´ rjY���W>cAo��jY�gqrbo�Y�S"ceY�_.og¡TVrnT-��o��jY�_.TVX lb]qY�X Y�r�o.W-SegqY�c�T-� ��) � �:! W-rJ� � �:($( 3 ()¦

�G4?> � �j7 �,A �	LACN . ? 7HB � ��K�91;C;�	G=@687,;59HI�7,O � ��B �PJGI�9:I�A���NPM
RwS�T>U>S"WpX X4gqrjU6o�Y�X lmT>S"W�]h]qd�z|SvY.]`Wpo�Y���_.T>X ljajo"WpoegqT>rJc�gqr�o��jY%o�S"WV�Vg¡og¡TVrJW�]ÆW>cedbrJ_��jSvT>rjT>aJcAljSvT>z
U>S.W-X X4gqrjU X Y�ov�jT �jc�rjY�Y��jcso�T4X4gh°�Y#�åY�_.og¡�VY�_.T>X ljajo.W-oegqT>rJc�±�gqo���ovY�X lJT>S.W�])g¡rJco�S�aJ_.oegqT>rJc
iÐY>¦ UJkjced�rJ_v�jS�T>rbgl.�W-og¡TVr�g¡rJco�S�aJ_.oegqT>rJc�k.kjo��jY6±%W�gqoegqrjU4lJY�SegqTj�jcLW-SvY�celmY�_vg ´ Y��)¦ !¾r¤o��jY4§J¨I©AªJ«w¬
W-ljljSvT�W>_v�¯k�T>rb]qdMo��jY�Y#�¯Y�_.oegq�>Y�_.T>X ljajo"W-og¡TVrJc W-S�Y:celJY�_vg ´ Y��)k%ov�jY£_v]qT _ )jc T-��ov�jY£c¾gqU>rJW�]+c
celmY�_vgh�¥dVgqrjU¶gqX lb]hg+_vgqoe]qdÌo��jY�T _�_.ajS�SvY�rJ_.Y�c�T-��o��jY:_.T>X ljajo"WpoegqT>rJc�¦�}��bg+c�W-ljljS�T�W>_v�³_�Wpr¶fJY
W-fJco�S"W>_.o�Y��1W>c �.ovT£W>_.oDT>S�rjT>oDo�T�fJY � ¦u}��jY�S�Y.�¥TVS�Y>k¯o��jY�celJY�_vg ´ _�W-oegqT>r T-�L_.T>X ljajo"WpoegqT>rJW�]
lJW-Svo"c%_�W-r�fmY��bY�_.T>X lJTbceY���gqrbo�Tnceajfjz|ljS�Tj_.Y�c�ceY�c�±%�bg+_����bg¡UV�b]®gqU>�bo�S�Y.]qY��^W-rboLog¡X�g¡rjUbc�T-�Ao��jY
_.T>X�ljajo"W-oegqT>rJc�±s�jY�r£_.T>X lmT�ceY��)¦

@ ����1�	ece�_",�0� �#�+�Ha�� �1�_	�0 � &�Àj� V �ÐÂ¤�-Å �'& �Æ���j� V Å Z � * &¯�J����� V]Z ��Ån�+�¯�¯Ã�&���Åå�pÀ ����Àj�
��V � � * V � � � V>Z � � V � V]Z � V ���+�)Àj�>¦

}��jY%T-�>Y�Se]+W-l�fJY�oe±�Y�Y�rno��bg+cwljSegqrJ_vg¡lb]qY4W-rJ� ov�jY��¥ajrJ_.og¡TVrJW�]å�bY�_.T>X�lJT�c¾gqoegqT>r�ljSg¡rJ_vgqlb]qY ieZ-rJ�
ljSegqrJ_vgqlb]qYnk4g+c�TVf��VgqT>aJc c¾gqrJ_.Y�o��jY�rjT>oegqT>r²T-���v�|ajrJ_.oegqT>rJW�]h]qdbzÐ_.T>�jY�S�Y�rbo ��X�W�d:fmY�fJW>ceY��1T>r
oegqX4gqrjUÁg`cvceajY�c�k¯Y�clJY�_vg+W�]h]qd�gqr�S�Y�W^]¡z|og¡X�Yncedjceo�Y�Xncsgqr�±%�bg+_v��oegqX Y4g+c6W-r:Y�c�cY�r�oeg+W�]��¥Y�Wpo�ajS�Y>¦
{�ljlb]hg¡Y��µo�T4o��jY�ljS�Tj_.Y�c�c ��(����,%Jkbo��bg+csljSegqrJ_vgqlb]¡Y�g¡rJ�baJ_.Y�c�ov�jY��bY�_.T>X lJTbc¾gqoegqT>r�g¡r:¹ºgqUJ¦ � zÐWj¦
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iËW k

iÐf1k

¹ºgqUJ¦ � 01ieW k#0j}��jY�RASvT _.Y�c�c � (����,% iÐf1k#0 !|]h]qaJceo�S"W-og¡TVr¤T-�Ao��jY ��T �bab]+W-Sg¡oed

}��jY fJW>cËg`_��|S�Y�iVajY�rJ_.d�T-�%o��jYnco�T>lb±�Wpo"_���g+cDU-gq�>Y�r²f�d:o��jY�Y��>Y�rbo�zÐc¾gqU>rJW�] 
�� ¦Í}��jY�celJY�_vgqz
´ _�W-og¡TVr¢T-� ��(����,%�g+cDXnW>�bY ajl²T-�LceY��>Y�S"W^]Ag¡rJco"W-rboeg+W-oegqT>rJcDT-�Oov�jYnX Tj�bY.] 	�
 ($(��oiË¹ºgqUJ¦�Zjk
ljl¯¦��-��k"k Y�W>_���T-�Ao��jY�Xé_.TVajr�oegqrjU�o��jY�Y��VY�r�o"csW-oLW�]¡Tj_�W�]��¥SvY�i>ajY�rJ_.d !  � � W-rJ�ÁljS�T �baJ_vgqrjUW�c�WpX lb]hg¡rjU�T-�Agqo ! ) �)¦Æ¹ S�T>X ]¡Y.�|o�ovTnSegqU>�bo�kmo��jY�ceY _.T>X lmT>rjY�rbo"c�S�Y�celmY�_.oegq�>Y.]qd�lJY�Se�|T>S�X i #
W-rJ�4�-%�W-S�Y6lJWpS"W-X Y�o�Y�S.c�k#0

- Y��>Y�S�d=#�oeg+_ ) c!T-�>Y�S�o��jY�fJW>c¾g+_��¥SvY�i>ajY�rJ_.d 
�� kÍW !  ��� �|T>S�o��jY�ceY�_.T>rJ�²_.T>X lmT>rjY�rboT _�_.ajS.c�¦Æ}��bg`c ´ S.ceo%X Tj�bab]qY�cvW-X lb]qY�c�o��jY�cd ceovY�X
oegqX Y ��! 3 o�TnUVY�oLW SvY.]¡Y��-W-rbo6oegqX Y
ajrbgqo iÐY>¦ UJk)�-Ê���� �Vc�k3)

- Y��>Y�S�d �,% i �bY�S&%>Y�_.TVrJ�:k¯T _�_.ajS�SvY�rJ_.Y�c�T-�-!  ��� k^WsceY�_.T>rJ�Doeg+_*)6Tj_�_.ajS"c�¦-}��jY�lJW-S"WpX Y�o�Y�S
�-%D�bY ´ rjY�cAo��jY�ljS�Y�_vg+c¾gqT>r�T-�Æo��jY%ceovT>l�±%W-o._���i �,%sg+c�ceY�oAovT����,���|T>SAW4�-Ê���� �Vc)ljS�Y�_vg+c¾gqT>r
ceo�T>lb±%W-o"_v�1k"¦>}��jY�c¾gqU>rJW^] = iÐfJW>cËg`_�og¡X�YnkO_�W-S�SegqY�c�ov�jYLrbajX4fJY�S%X Tj�bab]qT �,%4T-��Y��>Y�r�o.c
Y.]+W-lJceY��¤cËg¡rJ_.Y4o��jY�]+W>co �$(,%�($! )

- Y��>Y�S�d�� �ÁT _�_.ajS�SvY�rJ_.Y�c�Tp�sW�!  � � k¯W�X4gqrbajo�Ynog`_ )�Tj_�_.ajS"c�¦�}��jYFcËg¡UVrJW�] % iËceY�_.TVrJ�:k
_.T>ajrbo"c�o��jY6rbajX4fJY�S�T-�wcY�_.T>rJ��oeg+_*)jcsX T �bab]qTn�,� )

- Y��>Y�S�dn�,�6Tj_�_.ajS�S�Y�rJ_.Y�c�T-�ÍW !  � � kVo��jYL_.T>ajrbo�Y�S�T-�¯o��jY�X4gqr�ajovY�c iËc¾gqU>rJW�]"# �:k¯g+c�S�Y�ceY�o�¦
}��jY �jT>ajS�_v]qTj_*)iËc¾gqU>rJW�]+! ) ��T-�Oov�bg`c�]+W>ceo�_.TVX lJT>rjY�rboek�g+c6ajrbaJceY��µ�¥TVS6o��jY4U>Y�W-S6T-�o��jY�ceo�TVl�±%W-o"_v�¯¦
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{6c�]qT>rjUnW>c�o��jY�ceo�T>lb±%W-o"_v�4g+c%_.T>ajrboegqrjUJkjo��jY6ov�jS�Y�Y6ajrbgqo"c�i�=Æk,%mk$#��:kuTp�uo��jY�_.ajSvS�Y�r�osoegqX Y
W-SvY4gqrJ_.S�Y�X Y�rbo�Y���W>_�_.T>S.�Vg¡rjU�o�T�o��bg+c��bY�cv_.SegqljoegqT>r¯¦A}��jY�d£W-SvY�SvY�ceY�o�o�T ��±s�jY�r�o��jY4Y��>Y�rbo
�:(-%�(:!nTj_�_.ajS"c�¦)}��jY��Vg �¯Y�S�Y�rboLljSvT _.Y�c�cY�c 	�
 (:(��FW-SvY�_.T>rjrjY�_.o�Y��Fgqrµ_�WVc�_�W>�bY�ovTn�bY ´ rjY4o��jY
ljS�Tj_.Y�c�c ��(����-%:0-o��jY%TVajo�ljajoE! ) ��iËceY�YL¹ºgqUJ¦>Z kÍT-�¯W6U-gq�>Y�r�ljS�Tj_.Y�c�c 	�
 (:(����bY ´ rjY�c�o��jY%fJW>cËg`_
_v]qTj_*) Tp�Æo��jY�rjY.°joO_.T>ajrbo�Y�S�k-±%�bg+_v�4g+cAo��baJcAc¾]qT-±�Y�S�)-Y�W>_v��gqrbo�Y�S�rJW�])S�Y�ceY�oAT-�¯W�ljS�Tj_.Y�c�c 	�
 (:(��
gqrJ�baJ_.Y�c4o��jY�g¡rJ_.SvY�X Y�r�o.W-oegqT>r�T-�%o��jY��¥T-]h]qT-±�gqrjU£_.T>ajrbo�Y�S�¦�¹jT>S�gqrJceo.W-rJ_.Y>k¯o��jY�c¾gqU>rJW�] #���g+c
ljS�Y�cY�r�o�T>rb]qdn±s�jY�r %�g`csS�Y�ceY�o�¦
}��jY X Tj�bab]+W-Segqoed£Tp�Oo��jY4]+W-rjUVaJW-U>Y4g+c��|ajS�o��jY�S�gh]h]qaJceo�S"Wpo�Y��1gqr¢¹ºgqUJ¦ � z|f¯k¯±s�jY�S�Y T>rjY4T-�

o��jY�ljS�Tj_.Y�c�ceY�c 	�
 (:(��6T-� ��(����,%��JW>c�fJY�Y�r�S�Y�X T-�>Y��4W-rJ�Do��jY�r4o��jY%ceajljljS�Y�c�cY�� _.T>rjrjY�_.oegqT>rJc
�JW��>Y6fmY�Y�r£SvY�lb]`WV_.Y��)¦Æ}��bg+c%cY�_.T>rJ��ljS�Tj_.Y�c�c�_�W-r�gqX lb]qY�X Y�rboLo��jYDU>Y�W-S"c�T-�Ao��jY6±%W-o"_v�¯¦

�G4�� �GACB JL;C9:I�ACN/. ��� -������ � K � .TK�91BSM
U#V>W � &�Àj� V �¾Â V>Z �M� � À � V � �'*`�j� V Å Z �mZH[�V ��Å Z �¢À Z �
}��jY �VgqU-gqo"W�]A±%W-o"_v�¤W>c%�bY�c�_.Sg¡fmY���W-fmT^�VY�_�W-r�fJY c¾gqX4ab]`Wpo�Y���±�gqo���WD]qT>Upg`_�W^]�oegqX Y�±�gqo��jTVajo
W-rbdn_v�JW-rjU>Y�0pg¡o�g+c%cea %�_vg¡Y�rbo�o�T�Y�X4fmY���g¡o�gqr�W-rnY�rb�Vg¡SvT>rjX Y�rbo�kjW�]+ceT��bY�c�_.Sg¡fmY���gqr�§J¨I©Aªm«A¬�k
o��JWpo�W^]®]qT-±Lcwgqo"c�c¾gqX4ab]`WpoegqT>r¯¦m¸-g¡X4ab]+W-oegqrjU ov�jY��VgqU-gqo"W�]�±�Wpo"_���g`c�W>_v�bgqY��>Y���fbd ljS�T>U>S.W-X X4gqrjU
gqrB§J¨I©AªJ«w¬¤o��jY�gqr�ovY�Se� WV_.Y¤ljS�Tj_.Y�c�ceY�c % � � ��������Jk =:(���� WprJ��*� % ����� � iË¹ºgqUJ¦��JkAljl¯¦�Z,� k"¦
}��jY�cY%gqrbo�Y�Se�ÐW>_.YLljSvT _.Y�c�cY�c��bTbY�c�rjTVo�rjY�Y���o�T�fmY%�|ab]h]¡d�celmY�_vg ´ Y��)k o��jY�d _�W-rnfmY�clJY�_vg+W�]hgl.�Y��
o�T:o�Y�co�lJWpS�oeg+_.ab]+W-SnW>celmY�_.o"c4T-��o��jYF�bY�cËg¡UVr¯¦�}��jY¤c¾gqX4ab]+W-oegqT>r¶Y�rb�Vg¡SvT>rjX Y�rbo�±�Y��bY�c¾gqU>rjY��
�|T>S6o��jY4�Vg¡Upg¡o.W�]�±%W-o"_v���|T _.aJceY�c!T>r�gqo"c6_.TVr�o�SvT-]ulJWpS�o�¦m{�S�ajr:T-��o��jY �VgqU-gqo"W�]�±%W-o._��Ág¡r:o��bg+c
c¾gqX4ab]+W-oegqT>r:Y�rb�>gqS�T>rjX�Y�r�o�g+c��bY�lbg+_.o�Y��Ág¡r:¹ºgqUJ¦j�j¦

¹ºgqUJ¦m�,0m¸-g¡X4ab]+W-oegqT>r:T-��o��jY \�TVr�o�SvT-]åRAW-SvoOTp�uo��jY�»sgqU-gqo"W^]�+¢W-o"_v�
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¹ T>SAo��jY%�bY�c¾gqU>r�T-�Æov�bg`c�c¾gqX4ab]`WpoegqT>rnY�rb�Vg¡SvT>rjX Y�rbo�k-±�YO�JW��>Y%c¾]hgqU>�boe]qd X Tj�Vg ´ Y�� o��jYsljS�T _.Y�cvc
% � ����������!f�d!gqrJceY�S�oegqrjU W�ljS�Tj_.Y�c�cE��� � ( #�� � (��)¦��mgl)>Y�gqr ov�jY%Y.° Y�_.ajog¡TVr Y�r��VgqS�T>rjX Y�rbo�kVo��jY
ljS�Tj_.Y�c�c	% � ��� � ����4c�_�W-rJc�fmT�T-]qY�W-r��^W^]¡ajY�c·kJ_.T>S�S�Y�clJT>rJ�VgqrjU4o�T�ov�jY�ceo.W-o�Y%T-�¯o��jY�fjajo�o�TVrJcAT-�
o��jY4W-ljlb]hg+_�W-oegqT>r¯k¯ceY�o�f�d�ov�jY�Y�rb�>gqS�T>rjX�Y�r�o�¦m}��jY4X T �Vg ´ _�W-og¡TVr£Tp�uo��jYDljS�Tj_.Y�c�c�% � � ��������
Tj_�_.ajS"c6TVr£ov�jY�fJWVc¾g+_4oegqX Y T-��o��jY4ljS�T>U>S.W-XF0mo��jY4oegqX Y T-��o��jY��Vg¡Upg¡o.W�]�±%W-o"_v��g+c6U-gq�>Y�r1f�d
W4lJWV_.Y�z|XnWn)>Y�SL_.TVr�o�SvT-]h]¡Y���fbd�o��jS�Y�Y6fjajo�o�TVrJc�«���� ������«Aª �Ík �������¯¨ ����W-rJ�
	!���Áª����� ���J¦
}��jY�fjajovo�T>rM«���� ������«Aª �¶ce±�g¡o._��jY�c4ov�jY¤c¾gqX�ab]+W-og¡TVr¶fJY�oe±�Y�Y�r¶W-ajo�TVXnW-oeg+_�W-rJ�²XnW-rbaJW�]
X Tj�bY�c�¦ !¾r¤o��jY�Wpajo�T>XnW-og`_sX Tj�bY>kjo��jY6oegqX Y�g+c�W4c�W-X lb]hgqrjUnTp�uo��jY�cd ceovY�XÏog¡X�Y � ! 3 ¦j}��jY
c�WpX lb]hg¡rjU4T-� ��! 3 g+c�_.T>rbo�S�T-]h]qY��4fbd �������¯¨ ���FWprJ��	!����ª������ ���D±%�bg+_�� SvY�celJY�_.oegq�>Y.]qd�celJY�Y��
ajl:W-rJ�¤c¾]qT-±¼�bT-±%r�o��jY�c¾gqX4ab]`WpoegqT>r¯¦�!Ðr�o��jY6XnW-rbaJW�]ÍX Tj�bY>kJW�oegqX Y�gqrJceo"W-rbosg`csU>Y�rjY�S"Wpo�Y��
fbd ljaJce�bgqrjU�o��jYLfjajovo�T>r �������¯¨ ���8iÐo��bg+c�W�]h]qT^±�cOW4ceovY�lnfbdnceo�Y�l�c¾gqX4ab]+W-oegqT>r1k3)jljaJc�bg¡rjU�o��jY
fjajo�ovT>r�	!���Áª����� ���Áco�T>lJc�o��jYncËg¡X4ab]+W-oegqT>r¯¦�}��jY lJW>_.Y�z|X�Wn)>Y�S6XnWn)VY�c6_v]¡Y�WpSe]qdµWpljlJW-S�Y�rbo
o��jY�X�ab]qoegh�|T>S�XÉrJW-o�ajS�Y Tp�O]qT>Upg`_�W^]OoegqX Y aJcY���gqr³§J¨I©wªJ«A¬�0mgqo6g+cDo��jYncajlJY�S�lmT�c¾gqoegqT>r²T-�LW-r
Y.°jo�Y�S�rJW�]¯oegqX Y>kmW-rJ��T-�ÍY��>Y�rbo"c�U-gq�>Y�r�fbd o��jY6aJceY�SmiÐ±�gqo���o��jY6fjajo�o�T>r �������¯¨ ���Ág¡r�XnW-rbaJW�]
X Tj�bYnk"¦
}��jYnlJWV_.Y�z|XnWn)>Y�SDg+cDgqrJ�bY�Y��MW�ajrbg¡�VY�S"c�W�]%o�TbT-]Ð¦A}��jYFcv_�W-rjrbgqrjU�lJW-S�oDg+c4i>abgqo�Y�U>Y�rjY�Sg`_

o�TbTJ¦��%rb]qd�o��jY��Vg`clb]`W�d�lJWpS�o6�bgqU>�b]qd¢�bY�lJY�rJ�jcDT>r�fmT>o���ov�jY�Wpljlb]®g+_�W-og¡TVr¶W-rJ�:o��jY c�_.S�Y�Y�r
XnWprJW-U>Y�S%fjajo�kmY��>Y�r�o��bg+c%lJW-Svo%g+csXnW>�bY�ajl�T-�OceXnW^]®]�fjabg®]+�VgqrjU:fb]qT _ ) cmiÐY>¦õUmkjo��jY��bY�cËg¡UVr¤T-�
W _v]qTj_*)¤WVc�o��jY6lj�bd c¾g+_�W�]�c¾gqU>rJW�]]k�±s�bg`_v��W-S�Y�S�Y�aJc�W-fb]qY>¦
{�c4ce�jT-±%r1gqr¶¹ºg¡Um¦O���jk¯o��jY�lJWV_.Y�z|XnWn)>Y�SDgqo"ceY.]h��g`c�Y�X�fmY��j�bY��²gqr²gqo"cDT-±%r cËg¡X4ab]+W-oegqT>r

_.T>rbo�Y.°joL±s�bg`_v��gqrJ_v]¡aJ�bY�cDW c�_�W-rjrjY�S�k�% � ���)kjo�T�X T>rbgqo�T>S%ov�jY�fjajo�o�TVrJc%T-�Ao��jYDlJW>_.Y�z|XnWn)>Y�S�kW-rJ�1W�ljS�T _.Y�cvc 	 %�! ) �)k)±%�bg+_��:g+c6W-r1Y.° o�Y�SvrJW�]uljSvT _.Y�c�c·k)rjT>o��bY ´ rjY��:gqr¶§m¨+©wªJ«A¬�k)ovTFceovT>l
o��jY4c¾gqX4ab]`WpoegqT>r¯¦

¹ºg¡Um¦¯���,0j}��jY4RAW>_.Y�z �:Wn)>Y�S�±�gqo���gqo"csyArb�>gqS�T>rjX�Y�r�o

}��jY�lJW>_.Y�z|XnWn)>Y�S�S�Y�_.Y.gq�>Y�csW�fJWVc¾g+_L_v]qTj_*) = � ±%�bg+_v��g+c�o��jY6ced co�Y�X�oegqX Y � ! 3 k�W-rJ�)kjW>_�_.TVS�z
�VgqrjU�o�T o��jY6X Tj�bY6T-�Ao��jY6lJW>_.Y�z|XnW-)>Y�S�kj�bY.]hg¡�VY�S"c6WDX T �bab]+W-ovY��¤_v]qT _ ) # � ±%�bg+_v�¤Y.gqo��jY�S�k g¡r
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W-ajovT>XnW-oeg+_�X Tj�bY>kVg+cLW4c�W-X�lb]®gqrjU�T-�+� ! 3 �bY�lJY�rJ�VgqrjU�ajlmT>r�o��jY6ljS�Y��VgqT>aJc�ljaJce�bgqrjU�csT-�Ao��jY
fjajo�ovT>rJc �������¯¨ ���¤W-rJ��	!� ��ª����� ��� iec¾gqU>rJW�] � � ! ) # � k"k-T>S�k-gqrnX�W-r�aJW^]ÆX Tj�bY>k-g+c�U-gq�>Y�r�f�d
o��jYDfjajo�o�T>r �������å¨ ��� iec¾gqU>rJW�] !� � � k"¦

U#V�V]W X�Z ����Å¯Ç �å� V]Z � X � &�*`À"�£À Z ���j� V Å Z X �����ÆÀj�
¹ ajS�o��jY�S�c¾gqX4ab]+W-oegqT>r:T-��§m¨+©wªJ«A¬4ljS�T>U>S.W-Xnc%_�W-r:fmY�_�WpS�SegqY���T>ajo6f�d�gqrJceY�SvoegqrjU�gqX lb]qY�X Y�rjz
o"WpoegqT>r²g+c�ceajY�c4o�T:o��jY¤clJY�_vg ´ _�W-oegqT>r T-�!Wpr W-ljlb]hg+_�W-oegqT>r¯¦�}��jY�S�Y�fbd>k�gqo4g+c4lmT�c�c¾gqfb]qY¤o�T:o�Y�co
fbd�c¾gqX�ab]+W-og¡TVr¢o��jY4fmY��JW��VgqT>S�Tp�sW�clJY�_vg ´ _�W-oegqT>r²T>r¢W�lJW-Svoeg+_.ab]`WpS�W-S"_v�bgqo�Y�_.o�ajS�Y>¦�¹jT>S�gqrJcez
o"WprJ_.Y>kJo��jY4c¾gqX4ab]`WpoegqT>r:T-�OWn�Vg+ceovSegqfjajo�Y��Ág¡X�lb]¡Y�X�Y�r�o"WpoegqT>r¢_�W-r�fJY celJY�_vg ´ Y��:fbd�gqrJceY�S�oegqrjU
¹ !e¹A��fja �¯Y�S"c!T-�>Y�S�_.T>X X4ajrbg+_�W-oegqT>r1]hg¡r,)jcDfJY�oe±�Y�Y�r�ljS�Tj_.Y�c�ceY�c)ºo��jY�ceY4gqrJceY�SvoegqT>rJc4�bY�ced�rjz
_v�jS�T>rbgl.�Y4o��jY _.T>X X4ajrbg+_�W-oegqT>r:T-���jW-o"W�W>c�g¡o�Tj_�_.ajS"c%ov�jS�T>ajU>�:W>cedbrJ_��jS�TVrjT>aJcL_v�JW-rjrjY.]+c�T-�
�Vg+ceo�Sg¡fjajovY��£WpS"_��bgqo�Y�_.ovajS�Y�c�¦J}��bg+cslJW-S�oeg+_.ab]+W-S�Y.° WpX lb]qY�Y�X lj�JW>cËg/.�Y�c�ov�jY�W-fbgh]®gqoed¤ovTncelJY�_vgh�|d
W>cd�rJ_v�jS�T>rjT>aJc�fJY��JW��>gqT>S.c%±�gqo��bgqr�o��jY�cedbrJ_v�jS�T>rjT>aJc��|S"W-X�Y�±OTVS*) T-�O§m¨+©wªJ«A¬�¦

�G4�� � ��`I�� 91K�7 687:JLMn7
U#V>W � *`�J��� �DÅ � ���Í�·�����J�-� V Å Z �
!¾X lb]qY�X Y�r�og¡rjU:W4ljS�T>UVS"W-X
XnW�d�S�Y�iVabg¡SvY�o�Tn_�W^]®]�celmY�_vg ´ _DS�TVajoegqrjY�c�T-�uov�jY�Y.°jY�_.ajoegqT>r£ceajljz
lmT>S�o�iÐY>¦õUm¦ÆW�¹JW>co�¹ T>ajSegqY�S�}¯S.W-rJc¾�|T>S�XÉ\��bgql1kLT>S�T-��o��jYDgqr�ovY�Se� WV_.Yn�bY��>g+_.Y ±�g¡ov�£ov�jY�Y�rb�Vg¡z
S�TVrjX Y�r�o�¦Í¹jTVS�g¡rJco"W-rJ_.Y>k)]qY�o4aJc�_.TVrJc¾g+�bY�S�ov�jYncelJY�_vg ´ _�W-og¡TVrMT-�Oo��jY�ljS�Tj_.Y�c�c�% � � ��T-�%o��jYlJW>_.Y�z|X�Wn)>Y�S�¦J}��jY�celJY�_vg ´ _�W-oegqT>r1T-�Ío��bg+csljS�T _.Y�cvc�g+cL�bY�lbg+_.o�Y��Ágqr£¹ºgqUJ¦¯�V�

¹ºgqUJ¦º�>��0J}��jY�RwS�Tj_.Y�c�c % � ���nTp�Ío��jY�RAWV_.Y�z �£W-)>Y�S

}��bg+cAljSvT _.Y�c�cA_�W^]®]+c�o��jSvY�YOY.°jo�Y�S�rJW^]JU>Y�rjY�S"W-oegq�>Y�ljS�Tj_.Y�c�ceY�c+% � � � � �$!  ��� k�% � � � * ) 	 �,% ! ) �)k
% � ���
� � ! ) #����¢ovT�gqrJcelmY�_.o¤W-o o��jY:_v]¡Tj_ )-= � Y�W>_v�¶TVrjY¤T-��o��jY�o��jS�Y�Y�fjajo�o�T>rJc�¦�¹jT>S Y.°JW-X lb]qY>k
% � ��� � �:!� ��� g`c��bY ´ rjY���f�d�o��jY��|T-]h]qT^±�g¡rjU � �|ajrJ_.oegqT>r�0
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!ÐrÌ§J¨I©wªJ«A¬�k�W-r¢Y.°jo�Y�S�rJW^]OljS�Tj_.Y�c�cDg+c4�bY�rjT>o�Y��²fbd¢W�ljSvT _.Y�c�cD±�gqo��MrjT��bY ´ rbgqoegqT>rMfmT �bd>¦
¸>aJ_v�¤ljS�Tj_.Y�c�ceY�c�W-S�Y6TVrb]¡d�ceY�Y�r:W>c�fb]+W>_ )�fJT�° Y�c·kjo��jS�T>ajUV�no��jY.gqSsgqr�o�Y�S� W>_.Y>¦
\OW�]h]hg¡rjU�celmY�_vg ´ _�g¡rbo�Y�Se�ÐW>_.Y SvT>ajoegqrjY�c�g+c6ov�jY ´ S"ceo6aJceY�T-�%o��jY rjT>oegqT>r1T-�OY.°jo�Y�S�rJW�]�ljSvT>z

_.Y�c�cY�c�¦���T>SvYAU>Y�rjY�S"W�]h]qd>k-Y.° ovY�S�rJW�]�ljS�Tj_.Y�c�ceY�cåg+c�o��jY�X�Y��Vg¡ajX�o�T��`	�p c@		�<�`	�b��^� p�ce�!$ ��	�b�	��_� � 	��
�<�`��a#	 c#ce	ec)-o��jY�ceY6ljS�Tj_.Y�c�ceY�c�XnW�d �JW��>Y%fJY�Y�r�±%Segqo�o�Y�r�gqr£W-rjTVo��jY�S�]`WprjU>aJW-U>Y�fjajo�kbo��jY�d�_�W-r
W�]+ceT²fJY²§J¨I©AªJ«w¬¤ljS�Tj_.Y�c�ceY�c _.T>X�lbg®]qY�� W-rJ� o�Y�ceo�Y��MceY�lJWpS"W-o�Y.]qd>¦�}��jY�SvY.�¥T>SvY>kAo��jY¤_.T>rJ_.Y�ljo
T-�6Y.°jo�Y�S�rJW�]%ljS�Tj_.Y�c�cDg+c4o��jY�Y�cvceY�r�og`W^]�X�Y��Vg¡ajX �|T>S4Y�rJW-fb]hg¡rjU 5 ���]�]��� �`p�S��	ece�!" � ��	������n�
��� �_��"���	ec�¦�����	 ��5e���!�^�]$o� 7£§J¨I©Aªm«A¬ �]� c@p$� �,���#���]���:� ����
 �g�nc8
G	����j�nc 5 ���]�]��� �`p�Q��	ece�_",�
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U#V�V]W�� ��Å � � *`�J��� ��Å��F��ÀbÂ �DÅ � ���Í�·�����J�p� V Å Z �
!¾r¤o��jY6S�Y.]+W-og¡TVr¤±�gqo���o��jY6TVajo"c¾g+�bY�±�T>Se]+�)kjov�jY�W-fbgh]®gqoed�o�T ceY�Y4W-rJ��_�W�]h]ÍY.°jo�Y�S�rJW�]¯ljS�Tj_.Y�c�ceY�c
W>c�fb]+W>_ )�fmT�° Y�c�T>rb]qd W>�j�bS�Y�cvceY�c�o��jY�T>lJY�S.W-oegqT>rJW�]bg+c�ceajY>¦�}��jYOTVo��jY�S¯g+c�cajY>k�W�_.Segqoeg+_�W�]JT>rjY��|T>S
S�Y�W^]¡z|og¡X�Y�ced co�Y�Xnc�kVg+c�o��jYs�¥TVS�XnW�])�>Y�Seg ´ _�W-oegqT>r�T-��ljS�T>lJY�SvoegqY�c�¦j¹jT>S�o��bg+c�ljajS�lmT�ceY>kb±�YLrjY�Y��
o�T�UVT��¥S�TVX fb]+W>_ ):o�TnUVS�Y�d¤fmT�°�W-fJceo�S.W>_.oegqT>rJc�fbd£celmY�_vg®�|dVg¡rjU�W-o�W�_.Y�Svo"W�gqr�W-fJceo�S"WV_.o�]¡Y��VY.]
o��jY�fmY��JW��>gqT>S4T-�LY.°jo�Y�S�rJW^]�ljSvT _.Y�c�cY�c�¦A¹jT>S4o��jY�W-fJceo�S.W>_.o�celmY�_vg ´ _�W-oegqT>r¶Tp�LljS�Tj_.Y�c�ceY�c�k�±�Y
_�W-r�ceoegh]h]ÆaJcY�§J¨I©AªJ«w¬�c¾gqrJ_.Ysg¡owg+c�rjTVo)xËaJceo�W��|ajrJ_.oegqT>rJW�]m]`WprjU>aJW-U>Y>kVfjajo�S"W-ov�jY�S�W6S�Y.]+W-oegqT>rJW^]
T>rjY�0)W�§J¨+©wªJ«A¬ ljSvT _.Y�c�csY.°jljS�Y�c�ceY�c6ceTVX Y�S�Y.]+W-og¡TVr¯kJS�Y.]+W-og¡rjU�ovTF_v]qTj_*)jc6W>cs±OY.]h]�W>cs�^W�]qajY�c�k
fmY�oË±�Y�Y�r�c¾gqU>rJW�]+c�¦b}��jY�S�Y.�|T>S�Y>k>W6ljSvT _.Y�c�cwXnW�d �bY�c�_.SegqfJY6W6S�Y.]+W-og¡TVr fJY�oe±�Y�Y�r gqo"cugqrjljajo"c�W-rJ�
gqo"c�T>ajo�ljajo.c�Y�rb�¥T>S._vg¡rjU4Y��>Y�r�ceT>X�Y�_.TVrJceo�S"W�gqrbo�T>r�o��jY%�^W^]¡ajY�c�T>S�T>r o��jY�_v]¡Tj_ ) c�T-�)gqo"c�gqrjljajo
c¾gqU>rJW^]`c·¦ !Ðr�lJW-Svoeg+_.ab]`WpS�kjo��jY §J¨I©wªJ«A¬�]+W-rjU>aJW-U>Y�g+c%Wpfb]¡Y6ovT��bY ´ rjY6ljSvT _.Y�c�cY�c�±%�bg+_��:celJY�_vgh�|d
�]	��8�,���`���Tc@��7e	��]$ �<�`��� 	��#�]��	ec�¦

+³�jY�rÌW-r Y.° ovY�S�rJW�]6ljS�T _.Y�cvc�g`c�aJcY��MgqrÌW1ljS�T>U>S"WpX¤kAo��jY�_.T>rbo�Y.°jo Y�X4fJY��j�VgqrjU¶o��bg+c
ljS�Tj_.Y�c�c!�JW>c%rjY�_.Y�cvc�W-Segh]qd�o�T�c�W-oeg+c¾�|d�o��jY _.T>rJceovS"W�gqr�o.csg¡X�lJT�ceY��µf�d�o��bg+c!Y.° o�Y�SvrJW�]uljSvT _.Y�c�c·¦
{6c�W6oed�lbg+_�W�])aJceY%T-�¯o��bg+c�W-fbgh]hgqoËd>kjW!o�Y�X lJTVS"W�]åcvW��¥Y�oedDljS�T>lJY�SvoËd4o��JWpo�ce�jT>ab]+��fJY��>Y�Seg ´ Y���f�d
W4Upg¡�VY�r�ljS�T>U>S"WpXÏ_�W-r�fmY6Y�rJ_.T �bY��Fg¡r�§m¨+©wªJ«A¬�WVcOWprFW-fJco�S"W>_.oegqT>r�Tp�Ío��jY�Y�r��VgqS�T>rjX Y�rbo%T-�
o��bg+c�ljS�TVU>S"W-X¤¦�}��jY�r¯k·gqo¯g+c�cea %F_vgqY�rboAo�TL_.T>X lmT�ceY�o��jYAljS�T>U>S.W-XÌ±�gqo��Do��jYOW-fJco�S"W>_.oegqT>r6Tp�jg¡o.c
Y�rb�>gqS�TVrjX Y�r�o�o�T%X�Wn)>Y�ceajS�YAov�JW-o¯o��jY��bY�c¾gqS�Y��6ljS�TVlJY�S�oed6±�gh]h] fmYOc�Wpoeg+c ´ Y�� föZV��h50"ov�jY�ljS�T>UVS"W-X
W-rJ��o��jY celmY�_vg ´ _�W-oegqT>r²T-�Oo��jY4ljS�TVlJY�S�oed>k 5*�����8
G�#���]�]	�� �+��§J¨I©AªJ«w¬�k¯W-S�YDo�S"W-rJceX�g¡ovo�Y��:W-rJ�
_v�jY�_*)VY���f�d�o��jY��|T>S�XnW�])�>Y�Seg ´ _�W-oegqT>r�ovT�T-]+c�o��JW-o�o��jY §m¨+©wªJ«A¬6Y�rb�>gqS�T>rjX�Y�r�o%Y�rJ_.TVX lJW>c�ceY�c·¦

!Ðr¶UVY�rjY�S"W�]ÐkAo��jY:W-fbgh]®gqoedMT-� §J¨I©AªJ«w¬¤o�T¢celmY�_vgh�¥d o��jY¤W-fJceo�S.W>_.oegqT>rMT-��W:ljS�Tj_.Y�c�c W>c�W
S�Y.]+W-og¡TVr W-X�T>rjU�gqo"c�gqrjljajo"c4W-rJ��gqo"c!T>ajo�ljajo"c�g+c�W��VY�S�d�gqX lmT>S�o"W-rbo6�|Y�W-o�ajSvY��|T>S4ceT-�|oË±%W-SvY
S�Y�aJcYnc¾gqrJ_.Y iËW k�gqo6Y�rJW-fb]qY�c!o��jY aJceY�S6o�T�ajrJ�bY�S.ceo"W-rJ��Wpo�W�_.Y�S�o.W�gqr:]qY��>Y.]�o��jY fmY��JW��VgqT>S6T-�
ljS�Tj_.Y�c�ceY�c�±%�bg+_v��XnW�d4�JW��VY%fJY�Y�r¤�bY��>Y.]qT>lmY���ceT>X Y�oegqX Y6W-U>TDf�d ceT>X�Y�fJTj�bd Y.]+ceY>kjW-rJ� i¾f1k
gqo�Y�rJWpfb]¡Y�c!o��jY�§J¨I©AªJ«w¬n_.T>X lbgh]qY�S�o�T��>Y�Segh�|d¤gh��o��jY4aJceY T-�OW-r:Y.°jo�Y�S�rJW�]�ljSvT _.Y�c�c�±�g¡ov�bg¡r²W
ljS�TVU>S"W-X�g+c�_.TVS�S�Y�_.o�¦ �sT>o�Y%ov�JW-o�k·g®�AW-r4Y.° o�Y�SvrJW�]ÆljS�Tj_.Y�c�cug`c�W4§J¨I©AªJ«w¬LljS�T>UVS"W-XBljS�Y��VgqT>aJc¾]qd
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_.T>X�lbg®]qY��)kJWprnW-fJceo�S.W>_.oAS�Y�ljS�Y�ceY�rbo"W-og¡TVr T-�Æov�bg`c�ljS�Tj_.Y�c�cw�JW>c�W�]qS�Y�WV�bd�fmY�Y�rFcd�rbo��jY�oegl.�Y���f�d
o��jY4_.T>X lbgh]qY�SLovT Y�rJW-fb]qY�o��jY�ce	��,���`���]	�a#� �8�1�^�!���]��� �8��78�1� ��"��`��� c�¦

{ ´ rJW�]�lJT-gqrbo�ov�JW-o�ce�jTVab]`�²fmYnX�Y�r�oegqT>rjY��µg+c4o��jY lmT�c�c¾gqfbgh]hgqoËdMljSvT^�Vg+�bY��²f�dM§J¨I©wªJ«A¬�o�T
a�� 	����]	 �]�^��	��f�d²U>Y�rjY�S"W-og¡rjU�gqrJceo"Wpr�o"cDfmY�oË±�Y�Y�rMo��jY�gqrJceo.W-r�o.c�Tp��W�U-gq�>Y�r¶_v]qT _ )Æ¦A}��bg+cDg+c
o��jY�fJW>c¾g+_sX Y�_v�JW-rbg+ceX �¥T>S��jWpo"W-zÐ�bY�lJY�rJ�bY�rbo%ajlJc�WpX lb]hg¡rjUm¦ !¾oAg+c�W6lJW-Svoeg+_.ab]`WpS�WprJ� lmT^±�Y�Se�|ab]
�|Y�W-o�ajS�Y�T-�6o��jY�§J¨I©AªJ«w¬�]+W-rjU>aJW-U>Y�o��JW-o ljSvT>U>S"W-X�c�±�g¡ov�¶ajlJc�W-X�lb]®gqrjU¶_�W-r fJY:celJY�_vg ´ Y��
[³ceY�Y�fö�nhm�|T>SLW-r�Y.°jo�Y�rJc¾gq�>Y4�Vg`cv_.aJc�c¾gqT>r�W-fJTVajo%o��bg+cLWprJ��o��jY6S�Y�ceab]qoegqrjU�Y.°jljS�Y�c�c¾gq�>YDlJT-±�Y�S�¦
}��jS�T>ajU>��o��jY��bY�cv_.SegqljoegqT>r:T-��o��jY��VgqU-gqo"W^]�±�Wpo"_��¯kb±�Y��JW��>YDY�X lj�JW>c¾gl.�Y����jT-±¼ov�jY6�|Y�W-z

o�ajSvY�c�T-�%§J¨+©wªJ«A¬4W>c�ceTj_vg+W-o�Y���±�gqo��¤W �bY�cËg¡UVr¤X Y�o��jTj�bT-]qT>U>d�W-S�Y�cabg¡o.W-fb]qY6�|T>S%o��jY��bY��>Y.]qT>ljz
X Y�rboAT-�¯_.T>X lb]qY.° S�Y�W�]qz|oegqX YLW-ljlb]hg+_�W-oegqT>rJc�c�W-oeg+c¾�|dVg¡rjU4ceT-�|oe±�WpS�YAY�rjU-gqrjY�Y�SegqrjU4S�Y�i>abgqS�Y�X�Y�r�o"c·¦
+ gqo��MS�Y�celmY�_.o o�T�o��jY�S�Y�iVabg¡SvY�X Y�r�o.c4T-�LS�Y�W^]¡z|og¡X�Y¤ced co�Y�Xnc�kºo��jY¤�bY ´ rbgqoegqT>r¶T-��rjY�±�]+W-rjz
U>aJWpU>Y�c6�JW>cDo�T�fmYF_.TVX�fbgqrjY��²±�gqo��1o��jYF�bY��VY.]¡TVljX Y�r�o4T-�LceTp�¥oe±%W-S�YDY�r��VgqS�T>rjX Y�rbo"cD±%�bg+_��
�jY.]ql�o��jY��bY�c¾gqU>rjY�S�o�T¶�bY��Vg`cY¢�bY�lJY�rJ�jW-fb]qY²S�Y�W�]qz|oegqX Y:gqX lb]qY�X Y�rbo"W-og¡TVrJc�o��jS�TVajU>�³W-ajovT>z
XnWpoeg+_�T>S ceY�X4gqzÐW-ajo�T>X�W-oeg+_�o�Y�_v�jrbg`iVajY�c�¦ !ÐrMo��jY�rjY.°jonceY�_.og¡TVr¯kA±�YnljS�Y�cY�r�o ov�jY¤ceT-�|oË±%W-SvY
Y�rb�>gqS�TVrjX Y�r�o�±%�bg+_v�¤�JW>c�fmY�Y�r£�bY�c¾gqU>rjY��Á�|T>S6§J¨I©AªJ«w¬�ljS�T>U>S.W-Xnc�¦

� �Ñ��	 � &�� � � � � �����j�¼�s�¯	 �Ï	 �º�"# ��� � � �"�¯� � � 	 �L�

�:W-rbd¤ceT-�|oe±�WpS�Y��bY�c¾gqU>r�Y�rb�>gqS�TVrjX Y�r�o.csg¡rJ_v]qaJ�bY�ceT>X YD�|Y�W-o�ajS�Y�cso�T�_.T>lJY4±�gqo��:o��jY4oegqX Y.]hgqz
rjY�c�cwS�Y�iVabg¡SvY�X Y�r�o�T-�¯S�Y�W�]qz|oegqX YLcd ceovY�Xnc�¦-{�X T>rjU6o��jY�ceY �.S�Y�W�]qz|oegqX Y �!Y�r��VgqS�T>rjX Y�rbo"c�k>ceTVX Y
T-��ov�jY�X �¥Tj_.aJc TVrM�|T>S�XnW�]6ceT-�|oË±%W-SvY��>Y�Seg ´ _�W-oegqT>rÌW-rJ� ]¡Y�W��>Y�W1��ajUVY¤U�W-l fJY�oe±�Y�Y�r o��jY
�|T>S�XnW^]®]qdMljS�T-�>Y��²celmY�_vg ´ _�WpoegqT>rJc�W-rJ�²o��jY.gqS�g¡X�lb]¡Y�X�Y�r�o"WpoegqT>r¶T>r¶WµlJW-S�oeg+_.ab]+W-S iËcelJY�_vg ´ _-k
�jY�o�Y�SvT>U>Y�rjY�T>aJc�kA�Vg+ceo�Sg¡fjajovY��)kAY�o"_-¦!k�W-S"_v�bgqo�Y�_.o�ajS�Y>¦ !Ðr¶_.T>rbo�S"WVceo�k)T>o��jY�S4Y�rb�>gqS�TVrjX Y�r�o.c�WpS�Y
gqX lb]qY�X Y�rbo"W-oegqT>rjz|TVSegqY�r�o�Y��10ºo��jY�d�W�]h]¡T-±�T>rjY�ovT ´ rjY.]qd£celmY�_vg®�|d¤Y.°jY�_.ajoegqT>rJcsgqr£W�oegqX Y.]qd��ÐW-z
ce�bgqT>r¯k�W-rJ�1]qY�o��bY�lJY�rJ�jW-fbgh]hg+oed¶S�Y.]qdMY.°J_v]qaJc¾gq�>Y.]qd³TVrMo��jY�ljS�T>U>S.W-X X Y�S c`)Vgh]®]+c�¦%¹ºgqrJW�]h]qd>k�W
�>Y�Svd��|Y�±¶SvY�W�]qz|oegqX Y�cT-�¥oe±%W-S�Y��bY�c¾gqU>r�Y�r��VgqS�T>rjX Y�rbo"cA�JW��>Y�fmY�Y�rF�bY�c¾gqU>rjY���ovT6�jY.]¡l�o��jY%ljSvT>z
U>S.W-X X Y�Swg¡r�ov�jYL±%�jTp]¡Y6�bY�c¾gqU>r�ljS�Tj_.Y�c�c�¦jyw�>Y�r ]qY�c�c�Y�rb�>gqS�TVrjX Y�r�o.c�T �åY�S�W4_.T>�jY�S�Y�rbo�cY�o�T-�
o�TbT-]+c�kj±�g¡ov�jT>ajo%U�W-lJcsW-X T>rjU ov�jY��Vg �¯Y�S�Y�rbo��|T>S�XnW^]®g+ceX�c�o��jY�ceYDo�T�Tp]`cs�bY�W�]Í±�gqo��¯¦
}��jY�rjY�±BS�Y�W^]¡z|og¡X�Y�X�Y�o��jT �bTp]¡TVU>d�±�Y�W>�b�>Tj_�W-o�Y�g+csgqrbo�Y�rJ�bY���o�TF_.T-�>Y�S�W�]h]�o��jY�ceo.W-U>Y�c

T-��ov�jY£SvY�W�]hg/.�WpoegqT>r T-��S�Y�W�]qz|oegqX Y�cedjceo�Y�Xnc·kA�|S�T>X ov�jY.g¡S�Y�WpSe]qd³celmY�_vg ´ _�WpoegqT>rÌajl o�T�o��jY.gqS
gqX lb]qY�X Y�rbo"W-oegqT>r²T>r�W�lJW-S�og`_.ab]+W-S4W-S"_v�bgqo�Y�_.o�ajS�Y>¦¯}��jY�Y�r��VgqS�T>rjX Y�rbo6±�Y�ljSvT>lJT�cY T��¯Y�S"c�W
_.T>�jY�SvY�r�o ceY�oDT-�Lo�TbT-]+c�W>_.og¡rjU:T>rMW��VY�S�d�ceXnW�]h]%r�ajX4fmY�S�Tp�O�|T>S�X�W�]hg`cXnce0�§m¨+©wªJ«A¬�g+cDo��jY
ajrbg+iVajY��|T>S�XnW�]hg+ceXÉaJceY��²o�T£clJY�_vgh�¥d²o��jY fmY��JW��>gqT>S W-rJ�1ljS�T>lmY�S�oegqY�c4T-�%o��jY�W-ljlb]hg+_�W-oegqT>rJc�k
W-rJ��¸>dbrJ_v�jS�T>rjT>aJcezÐ¹º]qT-±Ì»�Y�lJY�rJ�bY�rJ_.Y�½LS"W-lj�Jc i�¸�¹A» ½LS"W-lj�Jc@kuW-S�Y�o��jY�ajrbg+i>ajYDfjajoOlmT-]qd�z
X TVS�lj�bg+_�gqr�ovY�S�rJW�]¯�|T>S�XnW^]®g+ceXýT-�Íov�jYn§J¨I©Aªm«A¬�_.T>X lbgh]qY�S�¦
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�G453 � - ;591N �,7 9HI I �L7 ��� - ��� � �o7HMnA .TN ��N��LACK ��NPBS7HNTI
U#V>W�� Àj� V � Z )�Àb� � Å¯ÇºÅ *`Å��mÂ V>Z %�� ��ÀbÀ � ��À &Í�
�>¦�� �,	#a�� � a#���]��� � �
}��bg+c¯rjY�±1S�Y�W�]qz|oegqX Y�X Y�o��jTj�bT-]qT>U>dsg+c¯fJW>cY���T>r6o��jYL§m¨+©wªJ«A¬A]+W-rjUVaJW-U>Y�gqr�±%�bg+_v��S�Y�W^]¡z
oegqX Y�ced co�Y�Xnc4W-S�YnclJY�_vg ´ Y��)¦L§m¨+©wªJ«A¬�g+c!g¡rbo�Y�rJ�bY��²o�T�_.T-�>Y�S4W�]h]�ov�jYFcelmY�_vg ´ _�W-oegqT>r
ceo"W-UVY�c)f�d�caJ_�_.Y�c�c¾gq�>Y�SvY ´ rjY�X Y�r�o.c�T-� Wpr�Y�W-Se]qd�celmY�_vg ´ _�W-oegqT>r¯¦+!ÐrDo��bg+cÍ�bY�cËg¡UVr�ljSvT _.Y�c�c·k
o�T>ljzÐ�bT-±%r¤W>c�±OY.]h]uWVc�fJT>ovo�T>X z|ajl�X Y�ov�jT �bT-]qT>Upg¡Y�c�_�W-r�fmY�aJceY��)¦
}��JW-r,)jcDo�T:o��jYFcd�rJ_v�jS�T>rjT>aJc�W-ljljS�T�W>_v�¯k�§m¨+©wªJ«A¬¤celmY�_vg ´ _�WpoegqT>rJc ovY�rJ�²o�T:fJY��|S�Y�Y
�¥SvT>X�gqX lb]qY�X Y�rbo"W-oegqT>rjz|S�Y.]+W-ovY��M�|Y�W-o�ajSvY�c�¦A}��bg+c o�SvY�rJ�²g+c4S�Y.gqrb�|T>S"_.Y�� f�d²aJc¾gqrjU²o��jY
X Y�o��jTj�bT-]qT>U-g+_�W�]LljSg¡rJ_vgqlb]qY�c�ljS�Y�ceY�rbo�Y��1gqrMo��jY�ljS�Y��VgqT>aJc ceY�_.og¡TVr*)Íov�jY�ceY�ljSegqrJ_vgqlb]¡Y�c
�JW��>Y�fJY�Y�rÌ�bS"W�±%rMo�T:Y�rj�JW-rJ_.Y:o��jY�X�W�gqr�o"W^g¡rJWpfbg®]hgqoed³W-rJ� o��jY�lJTVS�o"W-fbgh]hgqoËd T-�6o��jY
celJY�_vg ´ _�W-og¡TVrJc�¦

Zj¦��H	��#� ��a����]��� � �
¸-gqX�ab]+W-og¡TVr:g+c%o��jY ´ S"coL±%W�dnovTF_v�jY�_*)�ljSvT>lJY�S�og¡Y�c·¦�!Ðr�_.T>X lJW-Sg`cT>r¤±�gqo��:o��jY4W>cedbrjz
_��jSvT>rjT>aJc6W-ljljS�TbW>_��¯k¯_v�jY�_ )>gqrjU:ljS�T>lmY�S�oegqY�c6fbd�c¾gqX�ab]+W-og¡TVr:g+c6X T>SvY�WV_�_.ajS"W-o�YncËg¡rJ_.Y
T>rb]qd¶�bY�o�Y�S�X4gqrbg+ceoeg+_:fmY��JW��>gqT>S"c�W-S�Y¤clJY�_vg ´ Y�� g¡rB§J¨I©wªJ«A¬�¦�»�Y�clbg¡ovY¤o��bg+c�W>_�_.ajS"W>_.d
gqX ljS�T-�>Y�X Y�rbo�kA_��jY�_ )Vg¡rjU1ljS�T>lJY�SvoegqY�c4f�dMc¾gqX4ab]+W-oegqT>rMljS�T-�Vg`�bY�c�T>rb]qd W�S�Y.]+W-oegq�>Y¤cvW-z
�¥Y�oed:W-rJ�)km�¥TVS�ceT>X YnWpljlb]®g+_�W-og¡TVrJc�kÍWÁS�Y.]+W-oegq�>Ync�W^�¥Y�oed�g+cD_v]¡Y�WpSe]qd£rjTVo�cea %F_vgqY�rbo�¦Í¹ T>S
o��bg+c�S�Y�W>ceTVr¯k¯§J¨I©AªJ«w¬ �öcsY�r��VgqS�T>rjX Y�rbo6ljS�T-�>g+�bY�c�o�TbT-]+cso�TnljSvT^�VY>kjT-�>Y�SLW-S"_v�bgqo�Y�_.o�ajS�Y�z
gqrJ�bY�lJY�rJ�bY�rboF§m¨+©wªJ«A¬ncelmY�_vg ´ _�W-oegqT>rJc�kºljS�T>lJY�SvoegqY�c�]hgl)>Yn�bY�W>�V]qTj_*)��|S�Y�Y��bT>X fh�ehÐk ÎJT-±
_.T>rJc¾g+ceo�Y�rJ_.d>k)ceo"Wpo�YLY.°J_v]qaJc¾gqT>rJc6W-rJ�F]®gq�>Y�rjY�cvc föZVZ�h¾¦

�j¦��#�4�<�!	���	��:�]���]��� ���3�7e	��`	��:a#	 �
¹jS�TVXéW�celJY�_vg ´ _�W-og¡TVr¢±%�bg+_v��g`c6_.TVS�S�Y�_.o6±�gqo��:S�Y�celmY�_.o6o�T�o��jY��>Y�Sg ´ _�WpoegqT>rJc6lmY�Se�¥TVS�z
X Y��)k)ceT>X YD�jY.]¡l:o�T�g¡rb�|Y�S�gqX lb]qY�X Y�rbo"W-oegqT>rJc�T>r��^W-Sg¡TVaJcLW-S._��bgqo�Y�_.o�ajSvY�csg`csljS�T-�Vg`�bY��
o�T:o��jY¤�bY�c¾gqU>rjY�S�¦�}��bg+c4�jY.]qlMg+c4ljS�T-�Vg`�bY�� gqrMo��jS�Y�Y¤�VgqS�Y�_.oegqT>rJce0 iËW k6Y�rJceajSegqrjU²o��JW-o
o��jY�cY�XnW-rboeg+_�c�T-�Ao��jY�celmY�_vg ´ _�W-oegqT>rJcsg+c%ljSvY�ceY�S��>Y��Á±�gqo��bgqr£ov�jY�g¡X�lb]¡Y�X�Y�r�o"WpoegqT>r�g¡rjz
�¥Y�SvY�rJ_.YnljS�Tj_.Y�c�c�kPiÐf1ksgqr�o�Y�S.W>_.oegqrjU:±�gqo��¢ov�jYF�bY�c¾gqU>rjY�S4o�T�T>ljoegqX4gl.�Y�o��jY�aJceY�T-�%o��jY
o"W-S�UVY�o�WpS"_��bgqo�Y�_.ovajS�Y��¥Y�Wpo�ajS�Y�c�kjW-rJ� iË_�k�W-rJW^]¡d ..gqrjUnov�jY6lJY�Se�|T>S�XnWprJ_.Y6T-�Ío��jY��bY�Segq�>Y��
gqX lb]qY�X Y�r�o.W-oegqT>r:o�T4�>Y�Segh�|dn±%�jY�ov�jY�S%gqoLc�Wpoeg+c ´ Y�c%ov�jY6o�Y�X lJTVS"W�]¯S�Y�iVabg¡SvY�X Y�r�o.c�¦

U#V�V]W � [ À � [�V ÀbÄ Å��%� � À ��X � ��� � � Å��Ð�.Ä4�J��À � À � V � Z ��ZH[ V ��Å Z �¢À Z �
{6_�_.T>S"�VgqrjU¤ovT£§J¨I©wªJ«A¬ �öc��bY�c¾gqU>r�X�Y�o��jT �bTp]¡TVU>d>k)o��jY ceT-�|oe±�WpS�Y��bY�c¾gqU>r�Y�rb�>gqS�TVrjX Y�r�o�_.TVX z
ljSeg+ceY�cso��jS�Y�Y4ceo"W-UVY�cOWVc%�bY�lbg+_.o�Y��Ág¡r:¹ºgqUJ¦)��Z,0
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occam Fortran CVHDL (| C | Q |)

S

E
C
I
F
I
C
A
T
I
O
N

P Graphic Interface

V
E
R
I
F
I
C
A
T
I
O
N

- deadlock detection

Application Dep. Transformations

- clustering, mapping, scheduling

Architecture Dependent Transformations

- register allocation - common sub-expression elimination

- constant propagation

{ ?

     |)
 | ENVIRONMENT ( )
 |)

where

process ENVIRONMENT= { ? # ! # }  # end

   ! }

end

Synchronous-Flow Dependence Graph

Synchronous-Flow Dependence Graph
Synchronous-Flow Dependence Graph

Abstract Architecture Representation

Polynomial Dynamical System

Evolution Properties Checking Reflex Properties Checking

process RT_SYSTEM=

(| (| OBSERVATION ( )

process OBSERVATION= { ? #  ! # }  # end

process ACTION= { ? # ! # }  # end

     | ACTION ( )

Syntactic Representation

     | MODELING ( )

process MODELING= { ? # ! # }  # end

- dead-code elimination, ...- performance evaluation

- accessibility

- state exclusion, ...

- liveness, starvation

- flow consistency+control synthesis

strongly or weakly inconsistent,

functional, purely relational

¹ºgqUJ¦¯��Z,0j}��jY�§J¨I©AªJ«w¬ ¸>T-�|oË±%W-SvYL»�Y�c¾gqU>r£ywr��VgqS�T>rjX Y�rbo
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�>¦�����	 c.� 	�a�� ��a����]�^�,� ce�]��"�	�g+c�fJW>ceY�� T>r¶o��jY:cedbr�o"WV_.oeg+_��|T>S�X T-��§m¨+©wªJ«A¬:ljS�T>U>S.W-Xnc
±%�bg+_��¶_.TVrJceoegqo�ajo�Y�c!o��jY gqrjljajo Tp��ov�jY£§J¨I©wªJ«A¬F_.TVX lbgh]¡Y�S�¦�¹jT>SDaJceY�S6�|SegqY�rJ�V]hgqrjY�c�c�k�W
U>S"W-lj�bg+_�W�]6gqrbo�Y�Se�ÐW>_.Y:g+c¤cajljlb]®gqY��)¦6}��bg+c�gqrbo�Y�Se�ÐW>_.Y:ljS�T-�>g+�bY�cÁo��jY��bY�c¾gqU>rjY�S:±�gqo��ÌW
�jY.]qlb�¥ab]A±%W�d4o�T4T>SvU�W-rbgl.�YL�bg+cso��jT>ajU>�bo"c�W-rJ��W4_.T>r��VY�rbg¡Y�rbo%X Y��VgqajX
ovT�ljSvY�ceY�r�o�W-rJ�
_.T>X X4ajrbg+_�W-o�Y�±�gqo���lJW-S�o�rjY�S"c$)-o��bg+c�UVS"W-lj�bg+_sgqr�o�Y�S� W>_.Ys�JW>c�fJY�Y�r�±�g+�bY.]¡d�aJceY���gqr�o��jY
ljS�Y��Vg¡TVaJcLceY�_.og¡TVr¯¦

Zj¦�����	 b�	���� � a#� �]�^� � ce�]��"�	sg+cso��jY ´ S"co%]+W�d>Y�S�T-��o��jY�_.TVX lbgh]¡Y�S6ov�JW-o�§J¨I©Aªm«A¬�clJY�_vg ´ _�W-z
oegqT>rJc�Y�rJ_.T>ajrbo�Y�S�¦
}��jY%cedbrJ_��jS�TVrjT>aJcAW-ljljS�T�WV_��!]¡Y�WV�jc�W-ljlb]hg+_�W-oegqT>rJcwo�TLfmYLcelmY�_vg ´ Y���W>c�WL�Vg+c�_.SvY�oegl.�W-oegqT>r
T-��ov�jY.g¡S�fJY��JW��Vg¡TVS�gqr¼ceY�iVajY�rJ_.Y�c�T-�6gqrJceo"W-rbo"W-rjY�T>aJcÁS�Y�W>_.oegqT>rJc�TVS�S�Y.ÎJY.° Y�c·¦j+ gqo��
S�Y�celmY�_.o o�T¤ov�bg`c��bY�_.T>X lJTbc¾gqoegqT>r¯kAo��jY��>Y�Seg ´ _�W-oegqT>r¶co"W-U>Y�T-�%o��jY�§J¨I©Aªm«A¬¤ceT-�|oË±%W-SvY
Y�r��VgqS�T>rjX Y�rbosg`cscelb]hg¡osgqr�ovTnoe±�T4X T �bab]qY�ce0

ieW knW4X Tj�bab]qY�±%�bg+_v���|T _.aJceY�csT>r8iËco"W-oeg+_�kAljS�T>lmY�S�oegqY�c%±�g¡ov�bg¡r:Y�W>_v��S�Y.ÎJY.°¯¦
}��bg+c�X T �bab]qY6_��jY�_ )jcO�bY�WV�V]¡Tj_ )4�¥SvY�Y��bT>XÏW-rJ�)kV±%�bgh]qY�ced�rbo��jY�c¾gl..gqrjU o��jY�_.T>r�ovS�T-]
T-�Ao��jY6ÎJT-±Lc�Tp�w�jW-o.Wjkbgqo%�>Y�Seg ´ Y�c�o��jY�_.TVrJc¾g+ceo�Y�rJ_.d¤Tp�uo��jY�cY6ÎJT-±Lc�±�gqo��bgqr:Y�W>_v�
S�Y.ÎJY.°¯¦>¹jT>ajS��Vg �¯Y�S�Y�rbo��Vg`WpU>rjT�ceY�c�XnW�dDS�Y�ceab]qo��¥SvT>X¼ov�bg`cw�>Y�Seg ´ _�W-oegqT>r)Ê-ced�rbo��jY�c¾g+c
ljS�Tj_.Y�c�ce0jceo�S�TVrjU-]qd4gqrJ_.T>rJc¾g+ceo�Y�rbo�kb±�Y�Wn)>]qd�gqrJ_.T>rJc¾g+ceo�Y�rbo�kV�¥ajrJ_.og¡TVrJW�]uW-rJ��ljajS�Y.]qd
S�Y.]+W-oegqT>rJW�]Ð¦b}��bg+c��>Y�Seg ´ _�W-oegqT>r)Ê^cd�rbo��jY�c¾g+cAljSvT _.Y�c�cug+cAc`)>Y�o"_v�jY��DgqrnceY�_.oegqT>r4�J¦ Zj¦!i|g]k
±%�bgh]qY�ov�jY��bY�o�Y�_.oegqT>r¤Tp�w�bY�W>�V]qTj_*)�g+csljS�Y�ceY�rbo�Y���gqr£ceY�_.og¡TVr¤�J¦öZ ¦!i|ghghg k�)

iÐf1knW4X Tj�bab]qY�±%�bg+_v�£_v�jY�_*)jcL�bdbrJW-X4g+_�W�]�ljS�T>lJY�SvoegqY�c�¦
¹jT>S%_v�jY�_*)VgqrjUnceaJ_v��ljS�T>lmY�S�oegqY�c�kjo��bg+c�X�T �bab]qY6�JW>c�ovT�_.TVlJY6±�gqo���o��jY�Y��>T-]qajoegqT>r
T-�%o��jYncedjceo�Y�XÉT-�>Y�S�ceaJ_�_.Y�c�c¾gq�>Y�S�Y.ÎJY.°jY�c�¦Í}��bg`cDX Tj�bab]qYFW^]®]qT-±LcDT>rjY ovT�ljS�T-�>Y
�bd�rJWpX4g+_�W�]uljSvT>lJY�S�og¡Y�cs]hgl)>Y ceo"Wpo�Y6Y.° _v]qaJc¾gqT>rJc·k¯ceo"W-o�Y�WV_�_.Y�c�c¾gqfbgh]®gqoed>kÍco"W-S��-W-oegqT>r¯k
Y�o"_-¦qk�f�d�_v�jY�_ )>gqrjU�co"W-o�YAo�S.W-xeY�_.o�T>SegqY�cåg¡r R�T-]qdbrjT>X4g+W�]J»�d�rJWpX4g+_�W�]Æ¸>djceo�Y�X�c föZ>Z�hÐ¦
}��jY%fJW>cËg`_so�Y�_v�jrbg+i>ajY�c�aJceY���gqrno��bg+cwX T �bab]qY6W-S�Y%ljSvY�ceY�r�ovY��4gqrnceY�_.og¡TVrn�J¦ Zj¦!i|ghg]k"¦

��T>o��¶X�T �bab]qY�c��JWprJ�V]¡Y1o��jY£c�WpX Y��¥T>SvXnW�]hg+ceX _�W^]®]qY���¸>dbrJ_v�jS�T>rjT>aJcezÐ¹º]qT-±�»�Y�lJY�rjz
�bY�rJ_.YM½LS.W-lj�gi�¸�¹A»�½�S"W-lj�1k"¦P+ �jY�S�Y�W>c�o��jY�ceY�_.T>rJ� X Tj�bab]qY:g+c�T>ljoegqT>rJW�]Ðk�aJc¾gqrjU
o��jY ´ S"ceo4X Tj�bab]¡Y�g+cDXnW-rJ�jWpo�T>S�d�c¾gqrJ_.Y�T>rb]qd¢�bY�W>�V]qTj_*)1�|S�Y�YFclJY�_vg ´ _�W-oegqT>rJc�±�gqo��MW
�¥ajrJ_.og¡TVrJW�]�_.T>rbo�S�Tp]Í�|T>S�X W-S�Y W�]h]qT-±OY��µo�T�Y�r�ovY�S6o��jY4gqX lb]qY�X Y�rbo"W-oegqT>r¢co"W-U>Y4T-��o��jY
§J¨I©AªJ«w¬�ceT-�|oe±�WpS�Y��bY�cËg¡UVr¤Y�rb�>gqS�T>rjX�Y�r�o�) o��jY�ceY�_.T>rJ�Á�>Y�Seg ´ _�W-oegqT>r�X T �bab]qYDg+c%ljSvT^�Vgqz
�bY���o�T4ljS�T-�>Y��|ajS�o��jY�S%ljSvT>lJY�S�og¡Y�c·k>gqr�lJW-Svoeg+_.ab]`WpS%±%�jY�r�o��jY6S�Y.]+W-og¡�VY�c�W^�¥Y�oed4gqrJ�baJ_.Y��
�¥SvT>X
c¾gqX�ab]+W-og¡TVr¤g+c�rjTVoLcea %F_vgqY�rbo�¦
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lJY�Se�|T>S�X�cLW-S._��bgqo�Y�_.o�ajSvY6gqrJ�bY�lJY�rJ�bY�rbo4o�S"W-rJc¾�|T>S�X�W-oegqT>rJc�f�d�SvY�±%SegqoegqrjU:¸�¹A»BU>S.W-lj�Jc)
W-rbd�T-�uov�jY�ceY�o�S.W-rJc¾�|T>S�XnW-og¡TVrJc%_�W-r¤fmY��bY�_.T>X�lbg®]qY���gqrbo�T�W rjY�±�§J¨I©AªJ«w¬�ljS�T>U>S.W-X¤¦
}��jY6XnW�gqr�o�Y�_��jrbg+iVajY�c�aJceY���gqr¤o��bg+csX Tj�bab]¡Y4W-S�Y6ljS�Y�cY�r�o�Y��Fgqr£ceY�_.oegqT>r��J¦ö�j¦
}��jY6ceY�_.T>rJ��X T �bab]qY6U>Y�rjY�S.W-o�Y�c�_.Tj�bYs�¥T>S�ceY��>Y�S"W^]ÆW-S"_v�bg¡ovY�_.o�ajS�Y�c�W-rJ��ljS�T-�>g+�bY�c�o�TbT-]+c
o�TMW-rJW�]qd�.�Y:o��jY�lJY�Se�|T>S�X�W-rJ_.Y:T-��o��jY£�bY�Sg¡�VY�� gqX lb]qY�X Y�r�o.W-oegqT>r¯¦%}��bg+c�X Tj�bab]qY¤g+c
T>rb]qd¶lJW-Svoeg+W�]h]¡d gqX lb]qY�X Y�r�ovY�� gqrÌo��jY¢§m¨+©wªJ«A¬�_.T>X lbgh]qY�S�0�o��jY�gqX lb]qY�X Y�rbo"W-oegqT>r T-�
§J¨I©AªJ«w¬�ljSvT>U>S"W-X�cAT>r��jY�o�Y�SvT>U>Y�rjY�T>aJc��Vg+ceo�Segqfjajo�Y���W-S"_v�bgqo�Y�_.o�ajS�Y�c%WprJ��o��jY�WprJW�]qd c¾g+c
T-��o��jY.gqS6lJY�S�¥T>SvXnW-rJ_.Y W-S�YDY�rJW-fb]qY��:f�d�X�Y�W-rJc�T-��o��jY4_.T>ajlb]hg¡rjU�±�gqo��:o��jY�§��Aª�	�
��
Y�r��VgqS�T>rjX Y�rbo8föZj��hÐ¦�}��jYM§��wª�	 
��Bced co�Y�X lJY�S�¥T>SvXnc ov�bg`c�gqrb�¥Y�SvY�rJ_.Y£fbdMXnW-ljlbgqrjU
¸�¹A»�U>S"W-lj�Jc�T^�VY�S�W�U>S"W-lj��S�Y�ljSvY�ceY�r�o.W-oegqT>r�T-�Ao��jY�W-S"_v�bgqo�Y�_.o�ajS�Y��>¦
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}��jY��>Y�Seg ´ _�W-oegqT>r o�TbT-]+c W>cD±�Y.]®]6W>c4o��jY�gqX lb]qY�X Y�rbo"W-oegqT>r o�Y�_v�jrbg+i>ajY�c�gqr�ovY�U>S"W-o�Y��1gqr o��jY
§J¨I©wªJ«A¬%ceT-�|oË±%W-SvYÍ�bY�c¾gqU>r4Y�r��VgqS�T>rjX Y�rbo¯�JW-rJ�V]qY%W%c¾gqrjU-]qY%W-fJceovS"W>_.o¯ljS�TVU>S"W-X S�Y�ljS�Y�cY�r�o"WpoegqT>r
_�W�]h]qY��1¸�¹A» ½LS"Wplj�Jc�¦j}��bg+c%S�Y�ljSvY�ceY�r�o.W-oegqT>r�g+c%X�W>�bY6ajl¤T-�*0
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}��jY�Y�i>aJW-og¡TVr¶ced co�Y�XÉg`c4W-rMW�]qU>Y�fjS"W^g`_�SvY�ljS�Y�ceY�rbo"W-oegqT>r²T-�>Y�S W ´ rbgqo�Y ´ Y.]+�²T-��o��jY
��$ �H������a#� �Lce$�c@�]	�� fö�-h�clJY�_vg ´ Y�� f�dMW²§J¨+©wªJ«A¬�ljS�T>U>S"WpX¤k)gqon_.T>rJcoegqo�ajo�Y�c W-r¶WpfJcez
o�S"W>_.o�gqrbo�Y�S�ljS�Y�o.W-oegqT>r²T-�%o��bg+c�ljSvT>U>S"W-X�¦Æ»�Y�lmY�rJ�Vg¡rjU1T>r¢ov�jY4gqrb�¥T>SvXnW-oegqT>r²Y�rJ_.T �bY��
gqr¤o��jY�Y�i>aJWpoegqT>r¤cedjceo�Y�X¤kb�^WpSegqT>aJc��>Y�Seg ´ _�W-og¡TVrJcL_�W-r�fJYDlJY�Se�|T>S�X�Y��)¦J�%�VY�SLW-r�Y�iVaJW-z
oegqT>r�cedjceo�Y�X Y�rJ_.Tj�Vg¡rjU�S�Y.]+W-oegqT>rJcDW-X T>rjU8a��!��a /�c�kJljSvT>lJY�S�og¡Y�c!T-��o��jY _.T>rbo�S�T-]AT-��o��jY
ÎJT-±LcDT-���jW-o"W�±�gqo��bgqr W:S�Y.ÎJY.°¶W-S�Y�_��jY�_ )>Y��)k�W>cDljS�Y�cY�r�o�Y��1gqr lJW-S"W-U>S.W-lj�¢�m¦öZj¦!i|g]k"¦
�AY�Segh�¥dVgqrjUÌ�bd�rJW-X�g`_�W^]�ljS�T>lJY�SvoegqY�c�g+c¤W>_v�bgqY��>Y�� T-�>Y�S�Y�iVaJW-oegqT>r¼cd ceovY�Xnc Y�rJ_.Tj�VgqrjU
S�Y.]+W-oegqT>rJcDW-X T>rjU¤_v]qTj_*)jc4W-rJ�:fJTbT-]qY�W-rMc¾gqU>rJW�]+c)�ceaJ_��²ced co�Y�Xnc�k¯_�W�]h]qY�� �����!$ �H���������
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{ �bY�lmY�rJ�bY�rJ_.Y%U>S"Wplj�¯k�W-o�o"WV_��jY��so�T%o��jYAY�iVaJW-oegqT>r4cedjceo�Y�XÌT-�>Y�S¯_v]qT _ )jc�k�_.T>X lb]qY�X Y�rbo"c
o��jY£WpfJceo�S"W>_.o�S�Y�ljS�Y�cY�r�o"WpoegqT>r¶T-�n§m¨+©wªJ«A¬:ljS�T>U>S.W-Xnc�¦�RAWpS"W-U>S"Wplj�M�J¦öZj¦!i g®ghg]k"k�±%�bg+_��
ljS�Y�ceY�rbo"c�o��jYn�bY�ovY�_.oegqT>r�T-�%�bY�W>�V]qT _ ) c·kÍW-rJ�:ceajfjzÐceY�_.og¡TVr¢�J¦ �jkJ±s�bg`_v�¢�bY�c�_.Sg¡fmY�cDo��jY
gqrb�¥Y�S�Y�rJ_.Y4T-��gqX lb]qY�X Y�rbo"W-oegqT>rJc�k)W-S�Y��bY�W^]®gqrjU�±�gqo��£caJ_���U>S.W-lj�Jc�¦
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o��jY�cYLU>S.W-lj�Jc��bY ´ rjY6o��jYsajrbg`iVajY�gqr�ovY�S�rJW�]J�|T>S�X�W�]hg`cX��|T>S�o��jYL_.T>X lbgh]+W-oegqT>r�Tp�åov�jY�§J¨I©AªJ«w¬
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U>SvY�W-o%�jT>X TVU>Y�rjY.gqoËd>¦

�G4�� � 7:K�A��	LACN/. � �j7 �,A�� �,9:I�A���NPM
U#V>W � *qÅjÄ (�Å Z � V �·��À Z �-Â � (�Å Z ����Å�* � Â Z � � À � V ��Ä V � � ((*`Å¯��� (�� *+� �'* �å�
}��jY�ced�rJ_v�jS�T>rjTVaJcAW-ljljS�T�W>_v�D]qY�W>�jc�W-ljlb]hg+_�W-oegqT>rJcwo�T6fJY�celJY�_vg ´ Y���W>cAceY�iVajY�rJ_.Y�cAT-�)S�Y.ÎJY.° Y�c$)
gqr o��bg+c�lJW-S.W-U>S"W-lj�¯k·±OY�ljS�Y�ceY�rboA�jT-±�k�±%�bgh]qYLcedbr�ov�jY�c¾gl..g¡rjUDo��jY%_.T>rbo�S�T-]�Tp�Jo��jY�ÎJT^±�c¯T-�Æ�jWpo"Wjk
o��jY6_.T>rJc¾g+ceovY�rJ_.d T-�¯o��jY�ceY�ÎJT-±Lcw±�gqo��bgqrFW!S�Y.ÎJY.° g+c�_��jY�_ )>Y��)¦b}��bg+c�ljSvY�ceY�r�o.W-oegqT>r4g+c��Vgq�>g+�bY��
gqrbo�TMo��jS�Y�Y:lJW-S�o.c ±%�bg+_v� S�Y�celJY�_.og¡�VY.]¡d ljS�Y�ceY�rbono��jY:Y�rJ_.Tj�VgqrjU¶T-��o��jY�cedbrJ_v�jS�T>rbgl.�W-oegqT>rJc
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fmY.g¡rjU�S�Y�ceY�o�ovT �jkbW��bY�lJY�rJ�bY�rJ_.Y  � � �

��
� 7Dg`c�W>�j�bY���o�TDo��jY6¸�¹A» U>S.W-lj�4gqrF¹ºgqUJ¦m���,0bW�_.dj_v]¡Y

 � � �

��
� 7 � �

�

��
�  T _�_.ajS"c·¦Æ}��jY _.T>r-xeajrJ_.oegqT>r:T-��o��jY!]+W-fJY.]hgqrjU�_v]¡Tj_ ) csg+c �� � � ���� � ���� 0)W

�bY�W>�V]qTj_*)�Y.°�g+ceo.c�±%�jY�rjY��>Y�S6W4X4gqrbajo�Y6T _�_.ajS.c�¦
!Ðr W>�j�VgqoegqT>r4o�TLW��¥ajrJ_.og¡TVrJW�] _.TVr�o�SvT-]>�|T>S�X¤k��bY�WV�V]¡Tj_ )6�|S�Y�Y��bT>X g`c�ov�jYOceY�_.T>rJ�4_.T>rJ�VgqoegqT>r

o��JWpo�WncelmY�_vg ´ _�W-oegqT>r²X�aJcoL�>Y�Sg®�|d¤fmY.�¥TVS�Y4Y�r�o�Y�Sg¡rjUÁgqr£ov�jY�gqX lb]qY�X Y�rbo"W-og¡TVr¢ceo"W-UVY�T-��o��jY
_.T>X�lbg®]+W-og¡TVr£ljSvT _.Y�c�c·¦
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i 	 k �� � �¼�'� ���� �¼� i 
�k �� � �¼� � ���� � � i ��kA]+W-fJY.]qY��:ceajlJY�SvlJT�c¾gqoegqT>r
¹ºgqUJ¦¯���,0j»�Y�lmY�rJ�bY�rJ_.Yn½�S"W-lj�Jc�Tp�uo��jY�RwS�Tj_.Y�c�c %�( ��) �:*

�G4�� �nN *7HK K�ACN/. � B �L;C7:B 7HNTI-9:I�A��TNLM
U#V>W	�mZ �+�¯� V>Z � � À &�À Z Çº�J� V * V �.Â
�%±�gqrjU�o�T�o��jY6Y�_.T>rjT>X4g+_�W�]Ðk)ceo�S"Wpo�Y�U-g+_6W-rJ���bajXnW-r:ceo"Wn)VY�cAgqrb�>T-]q�>Y��Ágqr¤S�Y�W^]¡z|og¡X�Y�_.T>X ljajz
oegqrjUJkmW4lJW-S�oeg+_.ab]+W-S6W-o�o�Y�rboegqT>r�X4aJceo%fmY6lJW�g+��o�T��bY�lJY�rJ�jW-fbgh]hgqoËd>¦

�LceaJW^]®]qd>kJ�bY�lmY�rJ�jW-fbgh]hg+oed�g`c�S�Y�ceo�Seg+_.o�Y���o�T4o��jY�rjT>oegqT>r�T-�Í_.T>SvS�Y�_.o�rjY�c�c�¦b{Ì�VY�S�dn_.T>X X�T>r
X Y�ov�jT �1o�T¤Y�rj�JWprJ_.Y¤_.T>S�S�Y�_.o�rjY�cvc6T-��gqX lb]qY�X Y�rbo"W-oegqT>rJcDg+c4�bY�fjajU>U-gqrjU�[³_v�jY�_*)VgqrjU�fJY��JW-z
�VgqT>S"W�]�ljS�T>lJY�SvoegqY�c�Tp�sWpr:gqX lb]qY�X Y�r�o.W-oegqT>rMfbdµWpr�T>rjzI]hgqrjY�X T>rbgqo�T>SegqrjU:T-�%o��jY Y.°jY�_.ajoegqT>r¯¦
��ajo�kjW>c�X T>rbgqo�TVSegqrjU�W��åY�_.o.cAY.°jY�_.ajoegqT>r�lJY�Se�|T>S�X�W-rJ_.Y�W-rJ��o��jYLfmY��JW��>gqT>S�T-�ÍSvY�W�]qz|oegqX Y�cedjcez
o�Y�X�c�g+c�oegqX Y��bY�lmY�rJ�bY�r�o�kJo��jY��bY�fjajUVU-gqrjU X Y�o��jTj��g+c�i|gqr�U>Y�rjY�S.W�]]k�rjT>o%S�Y.]qY��-W-r�oso�Tn_v�jY�_*)
gqX lb]qY�X Y�rbo"W-oegqT>r�ljS�T>lmY�S�oegqY�c�T-�ÍSvY�W�]qz|oegqX Y�cedjceo�Y�Xnc�¦j¹ T>S�o��bg+c�S�Y�W>ceTVr¯k�_.T>S�SvY�_.o�rjY�c�c�T-�ÍS�Y�W^]¡z
oegqX Y:cedjceo�Y�Xnc4X4aJceo�fJY¤ljSg¡X�W-Segh]qdMfJW>ceY��MTVrMo��jY£_.T>X�lbg®]qY�z|oegqX Y:o�Y�_v�jrbg+i>ajY�c�±s�bg`_v�³WpS�Y
aJceY�� o�T�gqrb�¥Y�S4gqX lb]qY�X Y�rbo"W-og¡TVrJc4�|S�T>X clJY�_vg ´ _�W-oegqT>rJc�¦�}��baJc�kA_.T>S�S�Y�_.ovrjY�c�cDg+c �bY ´ rjY��¶WVc
o��jY�S�Y�iVabg¡SvY�X Y�r�o�±%�bg+_v�¶Y�rJceajS�Y�c�o��JW-o4o��jYÁgqX lb]qY�X Y�r�o.W-oegqT>r ������ %�T-�6o��jYÁ�¥ajrJ_.oegqT>rJW^]
fmY��JW��VgqT>S%T-�AW�cedjceo�Y�X % c�Wpoeg+c ´ Y�c�o��jY�celJY�_vg ´ _�W-og¡TVr % �?: " %J¦ ! ���£�bY�rjT>o�Y�c�o��jY6ceY�o�T-�ÍljSvT>z
lmY�S�oegqY�c�T>r�±%�bg+_���ov�jY�c�W-oeg+c¾�ÐW>_.oegqT>r�_.T>rJ�VgqoegqT>r�g+c�fJW>ceY��)kj_.T>SvS�Y�_.o�rjY�c�c�_�W-r�fJY�ce�jTVS�o�Y�rjY���g¡r
W4X�W-o��jY�XnW-og`_�W^]¡zI]hgl)>Y �bY ´ rbgqoegqT>r�W>ce0

�	��
 � % �;:H" % �>Y�Sg ´ Y�c � � � ������ %��>Y�Seg ´ Y�c �

}��jY¤ceY�o�� gqrJ_v]¡aJ�bY�c�ov�jY�]qT>U-g+_�W�]LljSvT>lJY�S�og¡Y�c�_v�jY�_*)>Y�� T-�>Y�S celJY�_vg ´ _�W-oegqT>rJc�]hgl)>Y:_.T>r�ovS�T-]
_.T>rJcËg`co�Y�rJ_.d>kj]+W>_ )�T-���bY�W>�V]qT _ )jc�kJceo"Wpo�Y6Y.° _v]qaJc¾gqT>rJc·kÍ¦q¦`¦

�srb]hgl)>Y aJceaJW�]OWpljlb]®g+_�W-og¡TVrJc�kAW S�Y�W^]¡z|og¡X�YFcedjceo�Y�X g+c�W�cedjceo�Y�X ±s�bg`_v��XnW^g¡rbo"W�gqrJc6W�_v]qT�ceY
S�Y.]+W-og¡TVrJce�bgql£±�g¡ov� gqo"c�Y�rb�Vg¡SvT>rjX Y�rbo�¦J¹jTVSOov�bg`c�S�Y�W>ceT>r¯kVo��jY6rjT>oegqT>r�Tp�u�bY�lJY�rJ�jW-fbgh]hgqoed��|T>S%W

ß|äÍàåß+â
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S�Y�W^]¡z|og¡X�Yncedjceo�Y�X X4aJceo�rjT>o6fJY4S�Y�ceovSeg+_.o�Y��:o�T�o��jY cedjceo�Y�X g¡rµg¡o.c�T^±sr¯kjgqo�X4aJceo6_.T>rJc¾g+�bY�S
gqo"c�Y�rb�>gqS�TVrjX Y�r�o�WprJ��fJY4S�TVfjaJceoLovT gqo"c�lmT�c�c¾gqfb]qYn�bY�U>S"WV�jW-oegqT>rJc�¦"!Ðr:T>o��jY�S�±�T>S"�jc�km�bY�lJY�rjz
�jW-fbgh]hgqoed²�¥T>SDS�Y�W�]qz|oegqX Y¤cedjceo�Y�X�c6X4aJceoDgqrJ_v]¡aJ�bY�S�T>fjaJceovrjY�c�c4W>c6±�Y.]h]LW>c4_.T>S�S�Y�_.o�rjY�cvc)¯o��bg+c
_�W-r�fJY4ce�jT>S�oe]qd��bY ´ rjY��¤W>c 0

�	� 
 � � ( 
 ��� � i�� % �?: " % �( ��k��>Y�Seg ´ Y�c � � � i��  ����� % ��( ��kA�>Y�Seg ´ Y�c �
iË� k

!Ðr:o��bg+c6ceY�_.T>rJ���bY ´ rbgqoegqT>r¯k ��XnW�d�gqrJ_v]¡aJ�bY�o��jY4ljS�Y��VgqT>aJc�ljS�T>lmY�S�oegqY�c�W>cs±�Y.]h]OW>c%ljSvT>z
lmY�S�oegqY�c6±%�bg+_v��g¡rb�>T-]q�>Y4o��jY4Y�rb�>gqS�TVrjX Y�r�o�]hgl)>Y ieW k�o��jY4oegqX4gqrjU�S�Y�iVabgqS�Y��:fbd�o��jY celJY�_vg ´ Y��
Y�rb�>gqS�TVrjX Y�r�o ( )Hi¾f1kuov�jY6S�Y�celJTVrJceY�T-��o��jY�cedjceo�Y�X�gqr�ljS�Y�ceY�rJ_.YDT-��W��bY�UVS"W>�bY����|T>S�X (���T-�
( iÐ±�gqo�� (?� (�� 
 ��� � kº[M�¥TVS�gqrJceo.W-rJ_.Y>kbgqrjljajoLS.W-o�Ysg¡r (���XnW�d�fmY�W4c¾]hgqU>�boL�bY��>g+W-og¡TVr��|S�T>X
o��jY4S"Wpo�Y�gqr (V[ ie_�kOo��jY!� W^g®]qajS�Y4T-�OcT>X Y�lJWpS�o%T-��o��jY4cedjceo�Y�Xý±%�bg+_���gqX lJTbceY�c�o��jY�aJcY�T-�
�ÐW-ab]qo�z|o�T-]qY�S"WprJ_.Y�o�Y�_v�jrbg+i>ajY�c�¦

!Ðr²Y�i>aJW-og¡TVr iË� k"k¯_v�jY�_ )>gqrjU�ljS�TVlJY�S�oegqY�c!T^�VY�S�o��jYnclJY�_vg ´ _�W-oegqT>r²g+cDlJY�Se�|T>S�X�Y���fbd�W-ljz
lb]qdVg¡rjU�o��jY4�>Y�Seg ´ _�W-oegqT>r:o�TbT-]+cso��JW-o%�JW��>YDfJY�Y�r�ljS�Y�cY�r�o�Y��Ágqr�ceajfjzÐceY�_.oegqT>r:�J¦ ZnW-rJ�Á±%�bg+_��
W>_.oDT>rM¸�¹A»�UVS"W-lj�Jc�¦¯}ºT£_v�jY�_*):ljS�TVlJY�S�oegqY�cDT-�>Y�S�gqX lb]qY�X Y�rbo"W-oegqT>rJcD±�gqo��jT>ajo4�bY��>Y.]qT>lbgqrjU
rjY�± �>Y�Seg ´ _�W-og¡TVrno�TbT-]+c�kpg¡owg+cOca %F_vgqY�r�o�o�T6Y.°jo�Y�rJ��o��jYL_.T>rJ_.Y�ljo�T-�A¸�¹A» U>S.W-lj�JcAo�T6fmY�Wpfb]¡Y
o�T�S�Y�ljS�Y�ceY�rbo�gqX lb]qY�X Y�rbo"W-oegqT>rJc�¦)}��bg+csljS�T>fb]qY�X
g+c�W>�j�bS�Y�c�cY���g¡r�o��jY�rjY.°jo%lJW-S.W-U>S"W-lj�¯¦

U#V�V]W X�Z �ÐÀj�-� V]Z � �jV]Z ÀbÃ ����� V]Z � �J��� * *qÀ * X � &�*`À �:À Z ���j� V Å Z �
¸�¹A» UVS"W-lj�Jc�WpS�Y%XnW>�bYsajlnT-�ÍW-r�Y�i>aJW-og¡TVrJW�]å_.T>rbo�S�Tp]Æ_.T>rjrjY�_.o�Y���o�T�WD�bY�lJY�rJ�bY�rJ_.Y�UVS"W-lj�¯¦
!¾r�lJWpS"W-U>S"Wplj���J¦öZ ¦!i|ghg]k"k��bY�W�]hgqrjU�±�gqo��4Y��>Tp]¡ajog¡TVr�ljSvT>lJY�S�og¡Y�c��JWVc¯fmY�Y�r lJY�Se�|T>S�X�Y��6fbd6Y.° o�Y�rjz
�VgqrjU�o��jY6Y�i>aJWpoegqT>rJW�]¯lJW-S�o%Tp��¸�¹A»ÌUVS"W-lj�Jc��|S�T>X
_v]qT _ )jc�o�T lmT-]qd�rjT>X�g`W^]`c·¦¯¸>dbX X Y�o�Sg`_�W^]®]qd>k
±�Y%Y.°jo�Y�rJ��o��jY��bY�lmY�rJ�bY�rJ_.Y�U>S.W-lj� S�Y�ljS�Y�cY�r�o"WpoegqT>r4�|S�T>XÏ�jWpo"W�o�T�_.TVr�o�SvT-]Jo�T�Y.°jljS�Y�c�cw�jT-±
o��jYDY�i>aJWpoegqT>rJW�]u_.T>rbo�S�Tp]åX�T �bY.]hgqrjU g+cso�S"W-rJcË]`Wpo�Y���gqr�o�T�W-r�T>lJY�S.W-oegqT>rJW�]ÍTVrjY>¦

!ÐrMljS"W>_.og`_.Y>k�o��jY�±%W�d:o��jY�_.T>r�ovS�T-]�g+cDgqX lb]qY�X Y�rbo�Y�� _�W-r¢fmY�Y.° ljSvY�c�ceY��MW-o4o��jY�¸�¹A»
U>S.W-lj��]qY��>Y.]uov�jS�T>ajU>�¤W4ov�jS�Y�Y�zÐceo"W-UVYLo�S.W-rJc¾�|T>S�XnW-og¡TVr�0

�>¦ � ����	o�!��5 	��!�+��"o�]�`� � c!7e���������]�^�,�J¦�}��jY£_v]qTj_*) ]`WpfJY.]hgqrjU �bY�rjTVo�Y�c ov�jY£_.T>rJ�VgqoegqT>rJcÁT>r
±%�bg+_���o��jY6rjTj�bY�cL�bY�lmY�rJ�10  Y.°�g+ceo.c�g � �� � ���>¦j}��jY�_v]qTj_*)�]+W-fJY.]hgqrjU�g+c�gqX lb]qY�X Y�rbo�Y��
f�d�W>�j�VgqrjU��bY�lJY�rJ�bY�rJ_vgqY�c��|S�T>X _v]qTj_*)jcso�T4rjT �bY�c�ceaJ_v�£W>ce0 ��  � � �

��
�  ¦

Zj¦  �`a��_�95*	��_�+��"��]�`� � c!7e���������]�^�,�J¦
}��jYL_v]qTj_*) ���� co"W-rJ�jcº�|T>S�o��jY�_.T>rJ�VgqoegqT>r¤W-oA±%�bg+_v�no��jY�c¾gqU>rJW�] %!g+c�S�Y�ceY�o�0�� 7 � �

�

��
�  ¦

!|�¯±�YLW>c�cajX Y%o��JW-oAov�jY�_.T>rJ�VgqoegqT>rbgqrjUn�bY�rjTVo�Y��4fbd�ov�jYLW-S"_�]+W-fmY.]hg¡rjU�g+c�gqX lb]qY�X Y�rbo�Y��
gqr£ov�jY�o"W-SvU>Y�o%rjTj�bY>k)o��jY6gqX lb]qY�X Y�rbo"W-oegqT>r1T-�uov�jY�SvY�ceY�o%g+csY.° ljSvY�c�ceY��:W-o�o��jY�U>S.W-lj�
]qY��>Y.]ufbd�W>�j�VgqrjU �� � � �

�

��
�  ¦
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�j¦ �j�#��	��:�]���]��� � ��7F��� 	Fa��!��a-/�	���p ���]��� �,c�¦A}��jY�Y��^W^]¡aJWpoegqT>r¶T-��Y�W>_��MY�iVabgq�^W�]qY�rJ_.Y¢_v]+W>cvc
g+c4gqX lb]qY�X Y�rbo�Y��¶WVc WÁ�¥ajrJ_.oegqT>r T>rMfJTbT-]qY�W-r _.T>rJ�VgqoegqT>r¯¦O}���aJc�k ���� � f �
	 � h g+c
gqX lb]qY�X Y�r�ovY��¤fbd �A
�� � �

�

��
� �����¦

��d¤W-ljlb]qd>gqrjU:W�]h]uo��jY�cY�ovS"W-rJc¾�|T>S�XnWpoegqT>rJc�o�T ov�jYn¸�¹A» U>S"W-lj�Ágqrµ¹ºgqUJ¦����-zÐ_-km±�Y6gqrb�|Y�S6o��jY
¸�¹A»�U>S.W-lj��gqr£¹ºgqUJ¦¯����±%�bg+_��:celJY�_vg ´ Y�c6W-r�gqX lb]qY�X Y�rbo"W-oegqT>r�T-�Ao��jY�_.T>ajrbo�Y�S�%�( ��) �:*)¦
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¹ºgqUJ¦¯���H0b{�r !¾X lb]qY�X Y�r�o.W-oegqT>r¤Tp�uo��jY�RwS�Tj_.Y�c�c %�( ��) �:*

{³�bY�o"W�gh]qY���ljS�Y�ceY�rbo"W-oegqT>r4T-�)o��jY�gqrb�¥Y�SvY�rJ_.Y%T-� ´ rjY�z|UVS"W�gqr lJW-S"W^]®]qY.]mg¡X�lb]¡Y�X�Y�r�o"WpoegqT>rJc�S�Y�z
iVabgqS�Y�c�o�Y�_v�jrbg`_�W^] _.T>rJc¾g+�bY�S"W-og¡TVrJc�±%�bg+_��4W-S�YAfJY�dVT>rJ�6o��jY�c�_.T>lmY�T-�jo��bg+c¯lJWplJY�Sº[³ceY�Y föZ � k�Zb�eh
�|T>Sº�¥ajS�ov�jY�S¯gqrb�|T>S�XnW-og¡TVr�T>rDo��bg+c¯o�TVlbg`_-¦-¹jSvT>XÌo��bg+c )Vg¡rJ�DT-�)¸�¹A»MUVS"W-lj�Jc�k�ov�jYL§J¨I©Aªm«A¬�_.TVX z
lbgh]qY�S6U>Y�rjY�S"W-ovY�c%ceY�iVajY�r�oeg+W�]A_.T �bY i�� � � ���j«Aª£WVc�±�Y.]®]AW>c�\¶ljS�TVU>S"W-Xnc@k3)>o��jYDlJY�Se�|T>S�X�W-rJ_.Y
T-��U>Y�rjY�S"W-o�Y��²ljSvT>U>S"W-X�c�W-S�Y��>Y�S�d1rjY�W-SD�¥S�TVX ov�jYnljS�TVU>S"W-Xnc!±%Segqo�o�Y�r¶�VgqS�Y�_.o]¡d1gqr�� � �H2
���j«Aª¤W-rJ��\ 0Vo��jY�S"W-oegqT6g+c�W-S�TVajrJ���>¦ö�YiË�bY�lJY�rJ�VgqrjU T>r�o��jY%ljSvT>U>S"W-X�c�k3)-o��bg+c�lJY�Se�|T>S�X�W-rJ_.Y
_�W-r:ceoegh]h]ÍfJY!gqrJ_.S�Y�W>ceY���fbd gqX lb]qY�X Y�rboegqrjU�T>o��jY�S%TVljoegqX4gl.�W-oegqT>rJcsfjajo%T>ajS%ljS�Y�cY�r�o%Y#�¯T>Svo�g+c
XnW^g¡rb]qd�o�T-±�WpS"�jcAo��jY�gqrb�|Y�S�Y�rJ_.Y4T-�AY&%F_vgqY�r�o6�Vg+ceo�Segqfjajo�Y��ÁgqX lb]qY�X Y�rbo"W-oegqT>r¯¦

U#V�V^V>W X�Z ����Å¯Ç��¯� V>Z � )�Å¯Ç�� *`�J� V �.Â¶Ä V � � � ��� �F��� & �
	 � �����������J�-� V Å Z
!¾r�o��jYLljSvY��>gqT>aJc�ceY�_.oegqT>r¯kb±�Y��|T _.aJc�T>r�Y�iVaJW-oegqT>r iË� kÍTVr o��jY6ced co�Y�X %�WprJ�4gqo"cwgqX lb]qY�X Y�rjz
o"WpoegqT>r¯¦J{�rjT>o��jY�S�lJTpg¡rbo�T-���>gqY�±�T>r¤Y�iVaJW-oegqT>r iË� k�XnW�dnfmY4o�T4�|T _.aJc�T>r�ov�jY�Y�rb�Vg¡SvT>rjX Y�rbo
W-rJ�1o�T¤_.T>rJcËg`�bY�S4o��jY�cedbX X Y�o�Svd¤fJY�oe±�Y�Y�r²o��jYncedjceo�Y�X�W-rJ�:o��jY Y�rb�Vg¡SvT>rjX Y�rbo�¦ !¾r¢T>ov�jY�S
±�T>S"�jc·k¯gh�L±�Y¤W>cvceajX Y�o��JW-o�(1g+c4Y�iVaJW�]%o�Toi�� % � �( � ��k�k�o��jY��|T-]h]qT^±�g¡rjU1Y�i>aJW-og¡TVr¢X4aJceo4fJY
�>Y�Sg ´ Y��10

i�� % �;: " % � % �?: " % � �( � ��k��VY�Seg ´ Y�c � � � i��  �,��� % �  �,��� % � ��( � �_k��>Y�Seg ´ Y�c �
��d Y�rJW-fb]hgqrjUno��jY�_.T>X lJTbc¾gqoegqT>r�T-�¯gqX lb]qY�X Y�rbo"W-oegqT>rJc·k W ´ S"coOceo�Y�l�o�T-±%W-S"�jc�o��jY6�bY ´ rbgqoegqT>r
T-�)o��jYLceY�lJWpS"W-o�Y%_.T>X lbgh]+W-oegqT>r�T-�u§J¨I©wªJ«A¬%ljS�T>UVS"W-Xncºg+c�lJY�S�¥T>SvX Y��)¦j\�TVX lb]qY�oegqrjU�o��bg+c�cY�lJW-z
S"Wpo�Y�_.TVX lbgh]`WpoegqT>r¤ljS�Tj_.Y�c�c�SvY�i>abgqS�Y�c%Wpr¤W-fJceo�S"WV_.oegqT>rnovT�T-]Ð¦b{�r¤W-fJceo�S"WV_.oegqT>r g+c�gqr�o�Y�rJ�bY��Áo�T
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ceajljlb]qd�ov�jY�ca %F_vgqY�r�o!g¡rb�|T>S�X�W-oegqT>r�o�T¤_.TVX lJT�cY�ljSvT _.Y�c�cY�c�_.T>S�SvY�_.oe]qd>km]¡Y�W��VgqrjU£W>c¾g+�bYnWpr�d
ceajlmY�SeÎJajT>aJc��|Y�W-o�ajSvY�ce0-gqo�g+c�ov�jYj)>Y�dn_.T>rJ_.Y�ljo��|T>S ������p��!�������]$LW-rJ��ceT-�|oe±�WpS�Y�S�Y�z|aJcY(föZ,�nhÐ¦+!Ðr
ljS�TVU>S"W-X X�g¡rjUD]+W-rjU>aJWpU>Y�c�kjW-r�W-fJceo�S"WV_.o�Y�� ljSvT _.Y�c�cOg®��T-�¥ovY�rF_.T>r ´ rjY��Áo�T W-r�g`�bY�rboeg ´ Y�S6W-rJ�
W cY�o%T-��g¡rjljajo·Ê�T>ajo�ljajo�rjT �bY�c·¦ !Ðr:ceT>X Y6�bgqU>�jzI]qY��>Y.]�]+W-rjU>aJW-U>Y�c·kjljS�Tj_.Y�c�cLWpfJceo�S"W>_.og¡TVr�XnW�d
gqrJ_v]qaJ�bY iËW k��|T>S�XnW^]ÆlJW-S"WpX Y�o�Y�S"c�o�T4U>Y�o%X�T>S�Y�U>Y�rjY�Seg+_6ljS�TVU>S"W-Xnc�T>S iÐf1k�ceT>X Y��bgqU>�jz|T>S"�bY�S
gqrjljajo"cs]hgl)>Y�ov�jY6ljS�T _.Y��bajSvY�Y�rbo�S�d�]¡Y��VY.]Ígqr¤{6»s{ fö�>�nh¾¦

�¤TVS�Y%U>Y�rjY�S"W^]®]qd>kbo��jY6_.T>rJ_.Y�ljo�T-�ÍW-fJceo�S.W>_.oegqT>r4g+c��bY�c¾gqU>rjY���o�T�W>cvceY�S�o�Up]¡TVfJW�]ÆljS�TVlJY�S�oegqY�c
fbdn�VY�Segh�¥dVgqrjU o��jY�X�T>r�o��jY�_.TVX lJT�cËg¡og¡TVr�T-�ucedbr�ov�jY�c¾gl.�Y���S�Y�ljS�Y�cY�r�o"WpoegqT>rJc�¦�! ��%�W-rJ� % � WpS�Y
cedjceo�Y�X�cÍW-rJ� ���  � %6WprJ� ���  � % � ov�jY.g¡SASvY�celJY�_.oegq�>Y�W-fJceo�S"WV_.oegqT>rJc�k�o��jY��|T-]h]qT^±�g¡rjU6Y�iVaJW-oegqT>r
X4aJceo%fmY�c�Wpoeg+c ´ Y��10
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�>Y�Segh�|d � � � i � % � % � ��k��>Y�Seg ´ Y�c �

+ g¡ov�¢S�Y�clJY�_.o4o�T¤ov�jY ljS�T>lmY�S�oegqY�c4T-�L�bY�W>�V]qTj_*):�|S�Y�Y��bT>X W-rJ�£ÎJT^±�_.T>rJc¾g+ceo�Y�rJ_.dmÊ^_.T>rbo�S�Tp]
cedbrbo��jY�c¾g+c�kmo��jY�W-fJceo�S.W>_.oegqT>r�T-��¸�¹A»�UVS"W-lj�Jc�gqrb�>T-]q�>Y�csoË±�T cedbr�ov�jY�c¾gl..g¡rjU�X Y�_v�JW-rbg+ceXnce0

-  �]�`� �,ce�^�]��b�	 a��!�ncep��`	���7�����	�"��`���H��¦
}��jYLcedbrbo��jY�c¾g+c�k>SvY�i>abgqS�Y���o�T��VY�Segh�¥d �bY�W>�V]qTj_*) fbd _.T>X lmT�c¾gqoegqT>r¯k-g+c�W>_��bgqY��>Y���o��jS�TVajU>�
o��jY�ovS"W-rJc¾gqoegq�>Y4_v]¡TbceajS�Y�Tp�uo��jY4�bY�lJY�rJ�bY�rJ_.Y UVS"W-lj�¤W-rJ�Fg¡o.c%ljS�TVxËY�_.og¡TVr8iËceajfjz|U>S"Wplj�1k
ajlJT>r�o��jYLcY�o"c�T-�)gqrjljajo�WprJ�4T>ajo�ljajo�rjT �bY�c�¦b}��jY%o�S.W-rJc¾gqoegq�>YL_v]qT�ceajSvYLT-�A¸�¹A» U>S"Wplj�Jc
g+cLc¾gqX lb]qd¤_.T>X�ljajo�Y���±�gqo���ov�jY�oe±�T6�|T-]h]¡T-±�gqrjU�S�ab]qY�c�¦

Svab]¡YDT-��ceY�SegqY�c � �
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-  a��!��a / 	 ��p����]��� � �<�`��.e	#a��]�^�,� �
}��bg+c�_.T>rbo�S�Tp]JljS�T>xeY�_.oegqT>rncedbrbo��jY�c¾gl.�Y�cAo��jYsS�Y.]+W-oegqT>rJcdiÐY�iVabg¡�-W�]qY�rJ_.Y>kbgqrJ_v]qaJc¾gqT>r¯kjY.°J_v]¡ajz
c¾gqT>r1kOW-X�T>rjU o��jY�_v]qTj_*)jc%±s�bg`_v��]+W-fmY.]uov�jY6Y.]¡Y�X�Y�r�o"csT-�Ao��jY6ljS�TVxËY�_.o�Y���UVS"W-lj�¯¦

}��jY6_.T>ajr�ovY�S %�( �,) �$*4�JW>c�T>rjYsgqrjljajo�kbo��jY6_v]¡Tj_ )�zÐc¾gqU>rJW^]&!-%mk�WprJ� oe±�T�T>ajovljajo"c�k>ov�jY�c¾gqU>rJW^]
%�W-rJ��o��jY _v]¡Tj_ )�zÐc¾gqU>rJW^]+!$# )Jov�jY�WpfJceo�S"W>_.og¡TVr¤T-��g¡o.c6¸�¹A» U>S"Wplj��gqr¢¹ºgqUJ¦���� g+c�ljS�Y�cY�r�o�Y��
gqr£¹ºgqUJ¦º���j¦
}��jY�_.TVrJ_.Y�ljo�T-�%W-fJceo�S"WV_.oegqT>r:T^�VY�S�¸�¹A» U>S"Wplj�Jc6_.T>rJceoegqo�ajo�Y�c�ov�jY )>Y�d¤lmT-gqr�o!�¥TVSLo��jY�ceY�z
lJW-S.W-o�Y�_.TVX lbgh]`WpoegqT>r:T-�L§J¨I©AªJ«w¬�¦j{�rjT>o��jY�S�aJceY�T-��ov�bg`c�_.T>rJ_.Y�ljo6±�gh]h]AfJY4o�T4gqrb�|Y�S6Y&%F_vgqY�r�o

à¯àýþGq�û.÷�r�ú
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¹ºgqUJ¦¯��� 0�{�fJceo�S.W>_.oegqT>r�T-�Ao��jY�!ÐX�lb]¡Y�X�Y�r�o"WpoegqT>r¤T-�Ao��jY�RwS�T _.Y�cvc % ( ��) �:*

�Vg+ceo�Sg¡fjajovY���gqX lb]qY�X Y�rbo"W-oegqT>rJc�¦ {%]qo��jT>ajUV�¤�Vg`co�Segqfjajo�Y���gqX lb]qY�X Y�rbo"W-oegqT>rJcsT-��§J¨I©AªJ«w¬�ljSvT>z
U>S.W-Xnc�W-S�Y�_.ajS�SvY�r�oe]qd�W��^W�gh]+W-fb]qY�o��jSvT>ajU>��o��jY6_.T>ajlb]hgqrjU�T-�Ío��jY §J¨I©wªJ«A¬�ceT-�|oe±�WpS�Y%Y�rb�>gqS�T>rjz
X Y�rbo�±�g¡ov�¢o��jY�§��Aª�	 
�� cedjceo�Y�X¤k)o��jY�_.TbT>lJY�S"WpoegqT>r�fJY�oe±�Y�Y�r�o��jY�cYnoe±�TFcd ceovY�Xnc6rjY�Y��jc
o�T4fmY%gqX ljS�T-�>Y��)¦m\�ajSvS�Y�r�o]¡d>kbo��bg+c�_.T>ajlb]hgqrjU g+c�fJWVceY�� TVrFWD�bY�_.T>X lbgh]+W-oegqT>r¤Tp��¸�¹A» U>S"Wplj�Jc
celmY�_vgh�¥dVgqrjU ´ rjY�z|UVS"W�gqr�lJW-S"W^]®]qY.]�g¡X�lb]¡Y�X�Y�r�o"WpoegqT>rJc�¦�+1Y�gqrbo�Y�rJ�:o�T�Y�rj�JWprJ_.Y o��bg+c�_.TbT>lJY�S.W-z
oegqT>r1f�d:�bY�_.T>X lbgh]hg¡rjU1X Y��VgqajX z|U>S"W�gqr ¸�¹A» U>S"W-lj�Jc�o��jY�SvY�f�dÁg¡X�ljS�T-�>gqrjU¤ov�jY�X�W-ljlbgqrjU¤T-�
o��jY W-ljlb]hg+_�W-oegqT>r1T>r:o��jY�o"WpS�U>Y�o6W-S"_v�bg¡ovY�_.o�ajS�Y4o��jY�UVS"W�gqr:fJY.gqrjU£�bY�o�Y�SvX4gqrjY��:±�gqo��¤SvY�celJY�_.o
o�T�W-ljlb]hg`_�WpoegqT>r:ljS�T>lJY�SvoegqY�c�[³ceY�Y�föZ>��hm�¥TVS%X T>S�Y�gqrb�|T>S�XnWpoegqT>r¯¦

� � � �('�� �(�º�"���

+�Ys�JW��VY%ljS�Y�ceY�rbo�Y��4o��jYD§J¨+©wªJ«A¬s]+W-rjU>aJW-U>Y�W-rJ�Dgqo"c�ceT-�|oe±�WpS�YO�bY�c¾gqU>r�Y�rb�>gqS�T>rjX�Y�r�ow�¥T>S��bY�z
�>Y.]qT>ljX�Y�r�o�T-�JS�Y�W�]qz|oegqX YLcd ceovY�Xnc�¦j§J¨I©Aªm«A¬�g+c�W6ced�rJ_v�jS�T>rjTVaJcA�jW-o"W�ÎJT-±1]`WprjU>aJW-U>Y>k-o��jY�SvY�f�d
gqo�Y�rJW-fb]qY�c�o��jYL�bY�c�_.SegqljoegqT>r�Tp�ÆfJY��JW��VgqT>S"cwgqrFWD�bY�_v]`WpS"W-oegq�>YLWprJ�nW-ljlb]hg+_�W-oegqT>rjz|TVSegqY�r�o�Y���±%W�d>¦
§J¨I©wªJ«A¬4g+c�rjT>o�T>rb]qdµW��|ajrJ_.oegqT>rJW�]A]+W-rjU>aJW-UVY�fjajo6S.W-o��jY�S6W S�Y.]+W-og¡TVrJW�]�T>rjY�0A§J¨I©Aªm«A¬�ljSvT>z
U>S.W-Xnc%�bY�c�_.Sg¡fmY fJY��JW��VgqT>S"c6W>c%_.TVr�o�S.W�gqr�o"csfJY�oe±�Y�Y�r¤ov�jY6gqr��VT-]q�>Y��:c¾gqU>rJW�]+c�¦�!Ðr�o��bg+c�lJW-lJY�S�k
±�Y��JW��>Y¤�bS"W�±%r²X Y�o��jTj�bT-]qT>U-g+_�W�]LljSg¡rJ_vgqlb]qY�c�ovTµcvW-oeg+c¾�|d¢Y�c�cY�r�oeg+W�]6ceT-�|oË±%W-SvY Y�rjU-gqrjY�Y�SegqrjU
S�Y�iVabgqS�Y�X Y�rbo"c��|T>S�S�Y�W�]qz|oegqX Y4ljS�T>UVS"W-X X4gqrjUJ¦:+�Y4�JW��>Y6gh]h]qaJceo�S"Wpo�Y��:o��jY�ceY4X Y�ov�jT �bT-]qT>Upg`_�W^]
ljSegqrJ_vgqlb]qY�c4W-rJ��o��jYn§m¨+©wªJ«A¬�WpljljS�T�W>_v��o�T S�Y�W^]¡z|og¡X�Y�ljS�T>UVS"W-X X4gqrjU fbd�o��jY��bY��>Y.]qT>ljX�Y�r�o
T-��W _.T>X�lb]¡Y.°£�VgqU-gqo"W^]Í±%W-o"_v��Y.° W-X�lb]¡Y>¦

+�Y �JW��>YnW�]+ceT�U-gq�>Y�rMW-r�T-�>Y�S��VgqY�±BT-�%o��jYnceT-�|oe±%W-S�Y �bY�c¾gqU>r²Y�r��VgqS�T>rjX Y�rbo�±%�bg+_v�¢�JWVc
fmY�Y�r �bY��>Y.]qT>lmY��:�|T>S4§J¨I©AªJ«w¬�¦¯}��bg+c6Y�rb�>gqS�TVrjX Y�r�o�gqrJ_v]qaJ�bY�cD�|T>S�XnW^]Í�>Y�Seg ´ _�W-oegqT>r1o�T�Tp]`c!o�T
W>cvceY�S�o�ljS�T>lmY�S�oegqY�c%±s�jY�r�o��jYLSvY.]`Wpoegq�>Y�c�W^�¥Y�oed4T>ajo"_.T>X�g¡rjU��¥S�TVXÏov�jY�c¾gqX�ab]+W-og¡TVr�g`c�rjT>oLceab�|z
´ _vgqY�rbo�¦j}��bg+c�Y�rb�Vg¡SvT>rjX Y�rboAgqrJ_v]qaJ�bY�c%W>cA±�Y.]h]ÆovT�T-]+cwo�T6gqX lb]qY�X Y�rbo6§J¨+©wªJ«A¬�ljS�T>U>S.W-Xnc�T>rbo�T
�-W-SegqT>aJc�WpS"_��bgqo�Y�_.ovajS�Y�c�gqrJ_v]qaJ�VgqrjU¢�Vg+ceo�Segqfjajo�Y��1T>rjY�c�¦º{%]h]�o��jY ovT�T-]+c�k)ov�jY��VY�Seg ´ _�W-oegqT>rMW-rJ�
o��jY�g¡X�lb]¡Y�X�Y�r�o"WpoegqT>r¢TVrjY�c�k¯W-S�Y W>_.oegqrjU�T>r²W�ajrbg`iVajY�W-fJceo�S"WV_.oLljS�TVU>S"W-XýS�Y�ljS�Y�ceY�rbo"W-og¡TVr¯k
rJW-X�Y.]¡d �<$ �Ha ���`� �H��p c��C�L�!��
 1�	��,	��H� 	��Ha�	 �j� � �H��¦�}��bg`cwajrbg+i>ajY�rjY�c�c�ljS�T-�>g+�bY�cAov�jY�§J¨I©AªJ«w¬
ceTp�¥oe±%W-S�Y6�bY�c¾gqU>r¤Y�rb�Vg¡SvT>rjX Y�rbo%±�gqo��£W�U>S�Y�W-o��jT>X TVU>Y�rjY.gqoËd>¦
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§J¨+©wªJ«A¬4g+c4_.ajS�S�Y�rboe]qd�W��^W�gh]+W-fb]qYnajrJ�bY�S4oe±�TF�Vg �¯Y�S�Y�rbo��>Y�S.c¾gqT>rJc6o��JWpo6±OY�SvY��bY��VY.]¡TVlJY��
±�gqo����Vg �¯Y�S�Y�rboLT>f xËY�_.oegq�>Y�c·¦J}��jY�! �L~ !Ð{ �LZ�§J¨I©Aªm«A¬�cedjceo�Y�XýljS�T-�>g+�bY�cso��jY�UVS"W-lj�bg+_�W�]�g¡rjz
o�Y�S� W>_.Y�aJceY��²gqr o��bg+c�W-S�oeg+_v]qY>¦%¸>Y�iVajY�rboeg+W�] ���������j«AªÍk � W-rJ��� ��	¯¬µ_.Tj�bY�g+c�_.ajS�S�Y�rboe]qd
ljS�Tj�baJ_.Y��)¦m{%]qo��jT>ajUV�¤�Vg`co�Segqfjajo�Y���gqX lb]qY�X Y�rbo"W-og¡TVrJc%T-��§J¨+©wªJ«A¬6ljS�TVU>S"W-Xnc�W-S�Y6_.ajS�S�Y�rboe]qd
W��^W^g®]+W-fb]qY�f�d4o��jY%_.T>ajlb]hgqrjU4±�gqo�� o��jY6§��wª�	 
��£cd ceovY�X¤k^�bY��VY.]¡TVljX Y�r�o.cAT>r4o��bg+c�cajfjxËY�_.o�WpS�Y
ceog®]h]Agqr¤ljSvT>U>S�Y�c�c·¦ ��T>S�Y�T-�>Y�S�kbo�TbT-]+c��|T>S%ljS�T-�Vg¡rjU�Y��>T-]qajoegqT>r:ljS�TVlJY�S�oegqY�cs±�gh]h]�fJY6gqrbo�Y�U>S"Wpo�Y��
gqrnW6ce�jTVS�oAoegqX Y>¦>}��jY�T>o��jY�SA�VY�S"c¾gqT>r¯k-o��jY�\ ��y�}�zÐ} � ! �6���>Y�S"cËg¡TVr�_�W^]®]qY���§J¨ ¬ 	 
���k�g+c�_.TVX z
X Y�S._vg`W^]®]qd W��^W�gh]+W-fb]qY��|S�T>XB} � ! !¾rJ_-¦qk ��S�Y�ceo�k�¹jS"W-rJ_.Y>¦ !Ðr�§J¨ ¬ 	 
���k^WsU>S"W-lj�bg+_�W�]JY�rb�Vg¡SvT>rjX Y�rbo
g+csljS�T-�>g+�bY����|T>S�fJTVo��¤ljS�TVU>S"W-X�Y��VgqoegqrjUFWprJ��T>rjzI]hgqrjY�X TVrbg¡ovT>SegqrjUFWprJ��ceajlJY�S��Vg+c¾gqT>r:T-�Ao��jY
Y.°jY�_.ajoegqT>r¯¦j{ÌlJWpS�oeg+_.ab]+W-Se]qd gqX lmT>S�o"Wpr�o��|Y�W-o�ajS�Y%Tp�O§J¨ ¬ 	 
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