
���������
	�����
������������� �������������������! ��������
"������#%$�&('*) ) ',+  '*-/. '%021/#%34'65%7�8:9%5(;<0�=>7%?(@A02B�BDC�=E@(9EF�=>@%G

HJILKNMOH!PRQLSJHJQTPTKVUXWZYZMOQT[XMO\]Y�S�KVUX^_Y`MO\]Y�S�K
acb H!IdYeWgfih/j�kmlon2p*qAMOH!PRQrS�H!QsPeK

tvuDwyx{z�|Dx�}�~�|�~���

�����*���%���A�������E���������i�������y� ���A� �¢¡O� �¤£�����¥�¦�§2¨%©4ª%«
¬�<�<®¤¯y°*�<¯y®¤�6����®±���y²�³����y��� �E��´s��µ�¶O���i�
£�·m¸��E®¤¤¯2®<�:��°>�,� �]����¹�º,£y�����A� � �%¡O� �y»6�¤£y�E�A®<�>�¼� �¸y®<�%½��E��¾�¿����<£y�,�y� �À�E�y¤� �A�]����Á]¦�Â,�{µ�¶DÃÄ¥�¦ÅÁ�´s��µ�¶%«/«�Æ
� �°E�A�y<�¤�����%Ç�¤�>·]ÈAÇ%���A®���� �>É�Ê�´T�{µ�¶(Ç(�<£y�E�Ä´T�{µ�¶�¸��A¤<�E¤¤�E��,�D�(�<¯y®±���2Ë¢¦�§2¨E©4ª%«�¬
<�<®¤¯y°*�<¯y®¤�����D®±���y²4È�¹�¿��
� ���� <�]¸2®¤�%½��E�À�<£D�(���¤£2�Ä�D�(�<¯y®±��� � ·¢� �y�y¯y°E�E��Ë¢¦�§2¨>©4ª%«�¬
<�<®¤¯y°*�<¯y®¤�6� �� ���¤�E»A®¤���y� �Ä� �{�¤£2�4¥�¦�§2¨%©4ª%«
¬�<�<®¤¯y°*�<¯y®¤�
�A�Ì���o� ,� ���¤�E»A®±���2� �����y�Í� ���<£y�4�¤®¤���y<½��E®<±���v�<��´s��µ�¶Ä°%���Ì���i�:�A¯y�2�Ì�<��� � �i� �Ì�<£y�4�y� /�¤®<� �y¯2�<� �A�oÎÏ¹

b�Ð�Ñ�ÒDÓ,ÔÄÕ6Ö{Ñm×<Ó�Ð�Ø¢ÙOÚ�ÛÀÜcÝRÞ�Ú�x�z�ß�à*á�~:âRÚ�z�ã%~�uvz�x�ä�åoæçâXx�z�~�èéu{ä�á�x{z�á f xoÛ(Ú�z�ã%u{ê�u�è
ÛEë�ì�Ú hEnví�nyp ã%î ��ï Û ï xDÛ f 5¢ð fòñôó�í x�z�áLä�Ú�Û�Û ï ÚJê�x�z�|su�è f Þ�Ú � u{z�ã>Û(x{zvÛ í ã(xyëeõTö�ß í u{z
Ü Ý�÷4ø ÚÍÛ ï ÚmzLã%xyëRÛ ï xDÛ�Ü Ý ï x{ãÀx{z fih<j�k ð n2p ãEÛ(ê%î � Û%î�ê(ÚÍu�èiê(x{z�|�õ ÷

ù]x�z�u¼x�z�áûúEã ï ~ ï x�ê�xýü þ�ÿ ï xyw{Úeã ï u��Àz¼Û ï x�Û�~�è�ÜcÝû~:ã�x�z x{ä�âRuvã>Û � u{âRì�ä:Ú��ûâRx{z�~�à
èéuvä:á í Û ï Ú�zûxsã>î�Þ�âRx{z�~�èéu{ä�á u�è¢ÜcÝ ã%x�Û%~�ãEèéë�~:z��rx � Úmê>Û�x�~:zòì�ê(u{ì�Ú�ê%ÛEë í ì�uvã(ã>Ú2ã%ã%Úmã�xTz�xDÛ(î�ê(x{ä
fih<j�k���nyp à*ãEÛ(ê%î � Û%î�ê%Ú ÷ ú*zLì�x�ê%Û%~ � î�ä:x{ê í	� x{ã ï ~:ê%u ü 
�ÿ ï xvã�ã ï u��ÀzTÛ ï xDÛÌ~Åè4Û ï ÚJã%î�Þ�âXx�z�~�èéu{ä�ár~�ã
x ï ë�ì�Úmê(ã%î�ê%è/x � Ú í Û ï ÚmzTÛ ï Úo~:z�á�î � Úmá fih/j�k���n2p à±ã>Û%ê(î � Û%î�ê(Ú ï xvãÀx âRx���~�âXx�ä�ê�x�z�| h ~ ÷ Ú ÷ ~�ãÀx�z
x{ä�âRuvã>Û � uvzvÛ�x � ÛÀã>Û%ê(î � Û%î�ê(Ú p ÷

ú±Û ~�ã |�z�u��ÀzýÛ ï x�ÛRx ï ë�ì�Ú�ê�ã%î�ê>è/x � Ú�u{è�x�z x�ä:â u�ãEÛ � uvzvÛ�x � Û�âXx�z�~�èéu{ä�áýì�uvã(ã>Ú2ã%ã%Úmã�x
z�x�Û%î�ê�x�ä fih/j�k���nyp à*ãEÛ(ê%î � Û%î�ê(Ú í � ï ~ ��ï á�u�Ú2ã�z�u�Û ï xyw{Ú xeâXx���~:âXx�äiê�x�z�| ÷ ú*z ü��ÿ�� ~�ë��mx���x
ì�ê(uDw{Ú2árÛ ï xDÛo~Åè¢Û ï ÚRã%î�Þ�âXx{z�~Åèéuvä:áÏ~:zòÛ ï ÚRâRx{z�~�èéu{ä�á��À~�Û ï x�z¼x�ä:âRuvã>Û�ì�ê(u�á�î � Ûoã>Û%ê(î � Û%î�ê(Ú
~�ãÀx ï ë�ì�Ú�ê�ã>î�ê>è/x � Ú í Û ï Ú�zsÛ ï Úo~�z�á�î � Ú2á fih<j�kmlon2p à*ã>Û%ê(î � Û(î�ê%Ú ï x{ãÀx âXx���~:âXx�ä�ê�x�z�| ÷ h ~ ÷ Ú ÷ ~�ã
x{zsx{ä�âRuvã>ÛÀì�x�ê�x � u{z�Û(x � ÛÀãEÛ(ê%î � Û%î�ê%Ú ÷ p

� ï Ú�ì�î�ê%ì�uvã%Ú ~�zòÛ ï ~�ã�ì�x�ì�Ú�ê�~:ãÌÛ(usã ï u��ôÛ ï xDÛÍ~Åè�Ü Ý ï x{ã�x�z fih/j�kmlon2p à±ã>Û%ê(î � Û(î�ê(Ú í
Û ï Ú�z x ï ë�ì�Ú�ê�ã%î�ê>è/x � Úsu�è�Û ï ~�ãXâXx�z�~Åèéuvä:á ì�u�ã%ã%Úmã(ã%ÚmãXx¼z�xDÛ(î�ê�x�ä�� h/j�k�lonyp à*ãEÛ(ê%î � Û%î�ê(Ú ÷ ú*z
ã%Ú � Û%~:u{z j �¢Ú!ã ï x�ä:ä,ãEÛ(î�á�ëXÛ ï Úo~:zvÛ(Ú��vê(x{Þ�~�ä:~�ÛEë�u�è6Û ï Úo~:z�á�î � Úmá fih/j�k�lonyp à*ãEÛ(ê%î � Û%î�ê(Ú ÷

\ Ò����<×�� ×<Ð6×<Ð���ÒD×����vØ � ï Ú h! Ìk#"�k%$�p à±ã>Û%ê(î � Û%î�ê(ÚÍ~:ãÀx{zsx{ä�âRuvã>Û�ì�x�ê�x � u{z�Û(x � Û¢ã>Û%ê(î � Û%î�ê(Ú
~�è&�¢Ú ï xyw{Ú u{zûÜcÝòxTÛ(Ú�z�ã%u{ê('�Úmä:á  u�è¢ÛEë�ì�Ú hEnví�nypAí xswvÚ � Û(u{ê('�Úmä:á "�í x{z�áûx n à<èéuvê%â $
ã(xDÛ(~:ã>èéë�~�z��*)
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ú*zýü��ÿ�Û ï ÚÍèéu{ä:ä�u��À~:z�� Û ï Ú�u{ê(Ú�â ~:ã�ì�ê(uDw{Ú2áZ)
`1acb	d�eZb�fhg�i�g	ikjml�npo h ÜcÝ pCqsr l�tMu�nCl&n!v�l&nxw�t�yzl�t	nM{}|�wz~�lWnCu¢ÜcÝ3w�n�|Z���Mv	l�w����su�{�n

|U�%u r�� ~�n�{�n}� � ~�n � �%l1����t r�� ~�l�{�n!v�l�w�����u�{Jn�|	w���w6~�u�t*nCwz~�n�{Jn}� � ~�n � �%l  u�t�w�v���|	l���{ � �!��w6~�l
� Ý���t�n!v�l���u����@u�����t�y��4w��6�,�&� ñ �  ��Lh!$F���òpJ� � � ñ � "�� ��v�l��%l&���N{�n�v	l r �  ¡l���l�t*n���w��
u#�;n�v	l<�����sl���{J��u�t/� � ��t	nxu!ÜcÝ � w�t r��£¢ýh ÜcÝ pCq��¥¤¢ o h � pCq�� ��u���w����z¦ ¢ � �

`1acb	d�eZb�f§g�i©¨Zi2ª����N{3w�t fih<j�kmlon2pJ« {Jn}� � ~�n � �%l�u�t � ÜcÝ.n�v	l�u�|	l��%w�nCu���{�¬ ñ f + �
 ñ�-¢lTf + � ª r l�tUu�n}��t�y�n�v	l(� r l�t	n}��n���u�|	l��%w�nCu�� � w�|6|U����l r nCu�n!v�l(nxw�t�y�l�t	n�{�|	w6~�l1w�n�w�|	u���t	n
u#�;n�v	l<��w�t*� ��u�� r�� w��%l�~�u���|U�@l���l�t	nxw��J�;|U�%ux®�l�~�n���u�t¯u�|�l��%w�nxu���{��

� ï Ú�ê(ÚÌÚ���~:ã>Û � u{âRì�ä:Ú�âRÚ�z�Û�x�ê(ëRá�~:ã>Û%ê(~�Þ�î�Û%~:u{z�ãW° x�z�á²± � uvê%ê(Úmã%ì�uvz�á�~:z��oÛ(uJÛ ï ÚÍì�ê%u{à
³ Ú � Û%~:u{zruvì�Úmê(x�Û%u{ê�ã&¬Äx{z�á  í ê(Úmã%ì�Ú � Û(~�wvÚ�ä:ë ÷

��Ø H�´ ���mÑ�ÒDÕÄÖ�Ñ2ÕOÒ�� Ó�ÐçÑ ´ � ´UµZ¶ �vÒ��2ÕOÒ�·C��Öz��Ø¸`1acb	d�eZb�f¹¨Zi�g/jml�n�ÜcÝ¸º�l�w
��w�t*� ��u�� r ����n�v fih/j�k�lon2p�« {Jn�� � ~�n � ��l�u#�s�%w�tp»���w�t r �@l�n�¼¾½¿º�l²w�vp��|�l���{ � �!��w6~�l²��tòÜcÝ �
 ñ ß l n ��ªJn(n�v	l r ����t	{J��u�t¾uÀ�1o h ¼¾½ pCq;Á¼fih o h ¼¾½ p>pCq �N{²~�u�t�{Jnxw�t	n � {�w��Â{ � ��u��²w����
¦ ¢ ¼¾½ � n�v	l�t�¼¾½Ã|	u�{�{�lJ{�{�lJ{�w�tMw�n � �%w���� h/j�k�lon2p�« {Jn�� � ~�n � ��l1uÀ�1�%w�t�»s{��

Ä&�%uÅuÀ� ÷ Ù,Ú�Û åVÞ�ÚTxsÛ%ê�x�z�ã%w{Úmê(ã(x�ä�á�Ú�'�z�Ú2áûu{zÆ¼¾½ í ~ ÷ Ú ÷ å ¢ o h ÜcÝ p}q Þ�î�ÛRå ¤¢
o h ¼¾½ pCq èéuvê�x{ä�ä*¦ ¢ ¼¾½ ÷ Ù,Ú�Û(�VÞ�Ú x�á�~@Ç�Úmê%Úmz�Û%~�x�äÄu�è4Û ï ÚJ~:âJÞ�Úmá�á�~:z��Tu�èm¼¾½ ~�zÏÜcÝ ÷
� ï ÚmzÈ� ~:ãÍx�âXx{ì u�è4o h ¼ ½ p ~:zvÛ(u²oZÉ h Ü Ý p�í � ï Ú�ê(Ú�oZÊ h Ü Ý p á�Ú�z�u{Û%Úmã�Û ï Ú�ê(Úmã>Û%ê(~ � Û%~:u{z
u{è4o h ÜcÝ p�í Û ï Ú�Û(x{z��{ÚmzvÛ�Þ�î�z�á�ä�Ú u�è�ÜcÝLÛ%u�¼¾½ ÷ � ï Úmz��¢Ú � x{zÆ'�z�á¼x�ä:u � x{ä�ä:ë n à¤èéu{ê(â
å<ËÍá�Ú�'�z�Ú2ásu{zs¼¾½ ã>î ��ï Û ï xDÛÅ)

��Ì = � ñ�-�k ����Ì = ñ�-!l å<Ë 0 å k
å<Ë�� ñ ��Ì = å ñ ó�k å<Ë h å p]ñ n 5

ÙOÚ�Û¡� Þ�Ú!á�Ú�'�z�Úmásä:u � x�ä:ä:ë�u{z3o h ¼¾½ p Þ�ë�� ñ ��Ì = f � ÷ � ï Ú�zm)
� +�Í ñ � Ì = f ��� Ì = f � Ícñ � Ì = fih�- ËÎ 0 å p%fih � Í¼p�ñ

ñ � Ì = f + h � ÍÏpÄl å Ë fih � ÍÏp � Ì = f å 5
ú±è�å ~�ã�~:zrá�~:ã>Û%ê(~�Þ�î�Û%~:u{zÂ± í Û ï Ú�z f å ñ ó ��Ú ï xywvÚ�Û ï x�Û

h � 5 l � pxÍ ñ � Ì = f ��� Ì = f + � Í lûf � Ícñ
ñ � Ì = fih�-Jl å Ë 0 å p%fU+ � Í l � Ì = f � Í ñ � Ì = h>h¤f 5 lûf�p �<Ï p]ñ�ó

èéî�êÌx�ä:ä Í ÷4Ð zTÛ ï ÚÍu�Û ï Ú�ê ï x�z�á í ã%î�ì�ì�uvã%Ú�Û ï x�ÛÌå ~�ãÀ~:zLá�~:ã>Û%ê(~:Þ�î�Û%~:u{z�° ÷ � ï Ú�zc)
h � 5 l � pÀÍcñ h � Ì = f � p � Ì = f + h � ÍÏpÄl h � Ì = f � p å Ë h<f � ÍÏp � Ì = f å l

l � Ì = f � Ícñ � Ì = h<f 5 lûf�p � Í l å Ë h<f + � ÍÏp � Ì = f å l
l å Ë h<f � Í¼p Ì = f + å � å Ë h¤f � ÍÏp å Ë h¤f å p � Ì = f å ñ ó�k

ã%~�z � Ú f + å ñ åçuvzÈ° x{z�áòå Ë � ñ � Ì = å ñ ó�í x{z�áòã%~�z � Ú��¢Ú � x�z ��ï u�uvã%Ú�å Ë ã>ueÛ ï x�Û
å<Ë h<f å p]ñ�ó ÷kÑ ä:ã%u�å<Ë h¤f + � ÍÏp�ñ å<Ë h � ÍÒ��h¤f + l nyp � Í¼p�ñ�ó ÷

`1acb	d�eZb�f£¨Zi©¨ZiÓª!� h<f�k%"�k#$�p �N{3w�t¾w����su�{�n&|	w���w6~�u�t*nCwz~�n1{Jn}� � ~�n � �%l3u�tûÜcÝ�n!v�l�t
¼ÔÌ = |	u�{�{�lJ{�{�lJ{²wÂtMw�n � �%w��m� h/j�k�lonypJ« {Jn�� � ~�n � �%l�� � " �N{�nxw�t�y�l�t	n¡nxu<¼ ÝpÌ = ���Uv	lsvp��|�l�� «
{ � �!��w6~�l;¼ Ý�Ì = |	u�{�{�l�{�{�l�{3w�tMw�n � �%w��&w����su�{�n&|U�%u r�� ~�nÕ{Jn}� � ~�n � �%l�� �²Ö��N{�tMu�nÕnxw�t�yzl�t	n;nxu
¼ Ý�Ì = �
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Ä&�%uÅuÀ� ÷Íø ï Ú�z " ~:ãÌz�u�ÛÌÛ(x{z��{ÚmzvÛ�Û%u�¼ Ì = íM" � x{z Þ�Ú ��ï u�ã>Úmzrèéu{êÍxXì�ã%Ú�î�á�uvz�u{ê(âXx�ä ÷
� ï Úmz²�¢Ú ï xyw{Ú�èéê%uvâ � ï Ú�uvê%ÚmâÒØ ÷ n ÷ Û ï x�ÛWo h ¼ÔÌ = p*ÁTfih o h ¼ÔÌ = p%p]ñ o h ¼ÔÌ = pAí x{z�áeê�x�z�|
� ñ á�~�âÓ¼ÔÌ = ñ ß l n ÷ � ï Ú�x{ä�âRu�ãEÛ�ì�x�ê�x � uvz�Û(x � Û�ãEÛ(ê%î � Û%î�ê%Ú�� ï xvã�xeâRx���~�âXx�ä6ê(x{z�| í
~ ÷ Ú ÷ � ~�ã�x{zsx{ä�âRuvã>ÛÀì�ê(u�á�î � Û�ã>Û%ê(î � Û(î�ê(Ú ÷

Ù Ø b�Ð�ÑÅ��Ú�Ò��pÛi×��/×/Ñ µ Ö{Ó�Ð6ÔÄ×éÑ2×/Ó�Ð��vØ � ï Úeã>Û%ê(î � Û(î�ê%Ú f ~:ã�~�z�Û(Ú��{ê�x�Þ�ä�ÚX~�èJü f�k�f ÿ ñVó	Ü
ü f�k(f ÿOá�Úmz�u�Û(Úmã¢Û ï Ú!}�~ ³ Ú�z ï î�~�ãÀÛ(Ú�z�ã%u{ê�u{è fÄí ~ ÷ Ú ÷

ü f�k(f ÿ h!Í k�ÝJp�ñ ü fMÍ k�fUÝ!pil ü fMÍ k�Ý ÿ lýfih!Í k�fUÝJpm� fU+ ü Í k%Ý ÿ
èéuvê�x�ä:ä�w{Ú � Û%uvêW'�Ú�ä�á�ã Í x�z Ý u{zrÜcÝ ÷

ú*zûÛ ï ~�ã!ã%Ú � Û(~�uvz¯��ÚXã ï x�ä:ä]x{ã(ã%î�âRÚ�Û ï xDÛ f ~�ãox�z fih/j�k�lonyp à*ãEÛ(ê%î � Û%î�ê(Ú u{zýÜcÝÏx{z�á
Û ï xDÛ¡� ñ ��Ì = f �_~�ã�Û ï Úoz�xDÛ(î�ê�x�ä:ä�ëX~:z�á�î � Úmá�� h/j�k�lonyp à*ãEÛ(ê%î � Û%î�ê(Ú ÷

`1acb	d�eZb�fßÞZi�g�i/j�l�n9¼ÔÌ = º�l�w3vp��|�l���{ � �!��w6~�l���t¼ÜcÝ � w�t r { � |z|�u�{�l f �N{���t	nxl «
y6�%w6º��@lÅ�Wª!� � �@uÅ~�w������ � n�v	l1n}�%w�t	{�à�l���{�w��ZnCu�¼ÔÌ = ~�w�t/º�l4��u � t r nxus����l1��tÈnCº�l r �N{Jn��J��º � n���u�tÂá �
n!v�l�tÂn!v�l���t r�� ~�l r � h/j�kmlon2p�« {�n}� � ~�n � �%l;u�t�¼ÔÌ = �N{1��t	nxl}y6�%wzº��@lÅ�

Ä&�%uÅuÀ� ÷]ø Ú!ã%Ú�Ú�Û ï x�Û
ü � k ��ÿ h!Í k�Ý�p�ñ ü � Íòk � Ý ÿ l �Xü � Í k%Ý ÿ l �Xü Í k � Ý ÿ � � + ü Í k%Ý ÿ ñ

ñ � Ì = ü ��� Ì = f � Í k ��� Ì = f � Ý ÿ l � Ì = f ü ��� Ì = f � Í k � Ý ÿ l
l � Ì = f ü � Íòk ��� Ì = f � Ý ÿ � � Ì = f ��� Ì = f ü � Í k � Ý ÿ ñ
ñ � Ì =Åâ ü f�k�f ÿ h � Ý�k � ÝJpil ü å Ë h<f � ÍÏp å k�f � Ý ÿ l ü f � Í k å Ë h¤f � Ý p åÌÿ �
� ü å Ë h¤f � ÍÏp å k å Ë h<f � ÝJp åÌÿ � f ü å Ë h<f � ÍÏp å k � Ý ÿ � f ü � Í k å Ë h¤f � Ý åÌÿ l
l å Ë h<f ü � Í k � Ý ÿ p%f å�ã k

� ï Úmê%Ú���Ú ï xyw{ÚJî�ã>Ú2árÛ ï ÚJè/x � Û�Û ï xDÛ1�eü Í k�ÝJp�ñ ü � Í k � Ý ÿ í èéu{êÌw{Ú � Û%uvê�'�Úmä:á�ã Í íMÝ u{z
¼ÔÌ = í x�z�áLÛ ï xDÛ<����Ì = ñä- l å<Ë 0 å ÷ ú±è]Û ï ÚJÛ(ê(x{z�ã>wvÚ�ê�ã%x{äÄåçä:~:Úmã�~�zòÛ ï ÚXá�~�ã>Û%ê(~�Þ�î�Û%~:u{z
± í Û ï Ú�zsÛ ï Ú�èéuvê%â å<Ë � x�zeÞ�Ú ��ï uvã%Ú�zsã>u�Û ï xDÛ�å<Ë frñ ó ÷iø Úoã%Ú�ÚÌÛ ï x�Ûå)�ü � k ��ÿ h!Í k�Ý�p�ñ
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