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ÉGÑHÄ�È,Ç�ÉGÓ�ÉGÄ�Ñ�Ø­ÇGÆHÔ,Ä�Ç�Ã,Ä�Î�Ù5É�ÇGÃ�ÇGÃ�Ä�É�Î$Å�ÆHÍ/Í/É�Ú�Ë�ÄUÇ�Ê�Í/Û�Í"Æ�Î$Ó�Ì,È,Ð�Ç�É�Æ�È,Í\Á�Â�Ã,ÄUÎ�Ä�Í/Ì,Ë�Ç
ÆHÓ�ÇGÃ,É�Í"Ê�È�Ê�Ë�Õ[Í/É�Í
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l�m��;n�u¥~L�;y�m�q�~L�;~�~L�;k�k�l�u<m�n�}6y�sEl�m���n�u#��l�r�r�n���m�p�l�o;~�l�z¥k�r�q�o;~Bv,�¥�;n�x�n�m��;l�}6�;~Lp�o;�6m��;p�~d}�l�x+q�p�o
�;o;l�|�r�n�}��;n�p�~Uq�m�s,k�n�l�z ¡L°������������F��������±L��²�������������� ~��;k�k�l�u?m�p�o��"q�k�u<l��;u<n�~�~Lp���n�u<n�z?p�o�n�x+n�o;mYl�z
m��;n�~��;y�m�q�~��;~#z{u<l�xVp�o;m�n�u<x�n�}�p�q�m�n�k�q�u<m�p�q�rW�;n�u?~Lp�l�o;~Ul�z	m��;n�k�r�q�o�p�o�m��;n�z{l�r�r�l�|�p�o��"~�m�n�k�~B³
− 
¢ y�q�~Lp��hx+n�m��;l�}6´µp�~=q�k�k�r�p�n�}@|��;p����jp�o;m�u<l�}��;��n�~EqA��l�r�r�n���m�p�l�ojl�z���l�o;~Lp�~Lm�n�o;m�q���m�p�l�o�~
m�l��;n�m��;n�u\|�p�m���q+}�n���l�x+k�l�~Lp�m�p�l�o�l�z(m���n+��n�o;n�u?q�rbm�q�~���p�o�k�r�q�o;~Zl�z\q���m�p�l�o;~ � � p�o;m�n���u?q�m�n�}
|�p�m��i~�l�x+n+~��;y�m�q�~��;~�o;l�m1s,n�m'z?l�u<x���r�q�m�n�}�q�~Zk�r�q�o;~ < ¶5· ¸ ¶B¹ ¸ º º º ¸ »U¼ ¸ »Y½ ¸ º º º ¸ ¶¿¾ > |��;n�u<nAÀ,Á Â
À,Ã�q�u<n�~L�;y�m�q�~L�;~U|�p�m���o;l�k�r�q�o"l�z	n�r�n�x�n�o;m�q�u?s"q���m�p�l�o;~#~�k�n���p�z{p�n�}1v

− �cl�ubn���n�u<s"~���y�m�q�~��+o;l�mYs,n�mY}�n�~���u?p�y�n�}+p�o+m�n�u?x+~(l�z1y�q�~�p���q���m�p�l�o;~�Ä � � Â �<Å Â­Æ­Æ­Æ Ç=~L�;���=q�~%À,ÁÈl�uÀ,Ã%q�o=p�o;z{n�u?n�o;��n�~Lm�n�kEl�zbm��;n�~�q�x�n�m�s,k�n�p�~\q�k�k�r�p�n�}Ey�s+�;~�p�o;�=q�o=p�o�~�m�q�o;m�p�q�m�p�l�o=l�z�´É|�p�m��
l�m��;n�u¥k�u?n�x�p�~�n�~�q�o�}f}�l�x�q�p�of��o;l�|�r�n�}��;nWv ¢ m�u<n�n�n�t;k�r�l�u?p�o;�f}�p�z?z{n�u<n�o�m	~Lm�n�k�~dl�z¥k�r�q�of}�n��
m�q�p�r'p�~�k�u<l�}�����n�}i�;o;m�p�r'}�n�m�q�p�r�n�}ik�r�q�o;~�q�u<n"l�y�m�q�p�o;n�}il�u#q�ofq�k�k�r�p���q�m�p�l�ofl�zY´Êz{q�p�r�~�q�o;}�q
y�q����;m�u<q����;p�o;�"p�~Uk�u?l�}��;��n�}+m�l+q�r�m�n�u<o;q�m�p���n�m�q�~L�"}�n���l�x�k�l�~�p�m�p�l�o;~Bv



Ë¥Ì;Í�Î;Í�Ï;Í�Ð?Ñ�ÒWÓ�Í�Ñ�Ð?Ô�Ì"Õ�Ð?Ö�Ô�Í�ÓLÓUÖ�×	Ø�Ì;Í�Ù�Í�Ø�Ì�Ö�Ú�ÛÝÜ�Ó#Ó�Þ;Ù+Ù+Ñ�Ð<Ü�ÓLÍ�Ú+Ü�Ï+ßcÜ�Î	à5á=â�Ì;Í�Ð<ÍZÍ�ã;Í�Ð?ä�Ï;Ö�Ú�Í
å Ö�æ�Ó�ä,Ù å Ö�Ò�Ü�ÓLÍ�Ó�Ø�Ì;ÍiÑ�Õ�Õ�Ò�Ü�Ô�Ñ�Ø�Ü�Ö�ÏJÖ�×bÛçâ�Ü�Ø�Ì�Ú�Ü�×{×?Í�Ð<Í�Ï;Ø(Ú�Í�Ô�Ò�Ñ�Ð<Ñ�Ø�Ü�ã�Íiè;Ï;Ö�â�Ò�Í�Ú�Î;Í å Ò�Ö�Ô�è�Ó�Ö�×
Ø�Ì;Í�×{Ö�Þ;Ð1Ø�ä,Õ�Í�Ó#Ô�Ö�Ù+Ù+Í�Ï;Ø�Í�Ú å Í�×{Ö�Ð<Í7à�Ë¥Ì�Í�Ü�Ï;Ø�Í�Ð<Í�ÓLØYÜ�Ï+Þ;Ó�Ü�Ï;Î+Ø�Ì�Ü�Ó(Ð<Í�Ñ�ÓLÖ�Ï;Ü�Ï;Î+Ó�Ø�Ð?Ñ�Ø�Í�Î;ä"Ü�Ó(Ø�Ì;Ñ�ØYÜ�Ø
Ù�Ñ�ä�Í�Ù å Í�ÚDØ�Ì;Í�ÓLÜ�Ù+Õ�Ò�Í@Ô�Ñ�ÓLÍ�â�Ì;Í�Ð?Í@Ö�Ï;Ò�ä�Ñ@Ô�Ò�Ñ�ÓLÓ�Ü�×{Ü�Ô�Ñ�Ø�Ü�Ö�Ï)ÓLØ�Í�ÕCÜ�ÓiÔ�Ö�Ï;ÓLÜ�Ú�Í�Ð<Í�ÚDâ�Ì�Í�ÏDÑ
Ô�Ö�Ò�Ò�Í�Ô�Ø�Ü�Ö�Ï"Ö�×	Ø�Ö�Ø�Ñ�Ò�Ò�ä"Ú�Í�×?Ü�Ï�Í�Ú+Õ�Ò�Ñ�Ï;Ó#é?ÜFà ÍWàQâ�Ü�Ø�Ì�Ï�Öhê;ë�Ö�Ð�ê;ì%Þ;Ï;Ú�Í�×{Ü�Ï;Í�Ú+Ø�Ñ�ÓLè;Ó�íbÜ�Ó(Î;Ü�ã�Í�Ï+Ü�Ï+Ø�Ì�Í
Ú�Ö�Ù+Ñ�Ü�ÏEÙ�Ö�Ú�Í�Ò¿àBî<ÏEØ�Ì�Ü�Ó�Ô�Ñ�ÓLÍ�ïYØ�Ì;Í%Î;Í�Ï;Í�Ð<Ñ�Ò	Ð?Í�Ñ�Ó�Ö�Ï;Ü�Ï;ÎEÓ�Ø�Ð?Ñ�Ø�Í�Î;ä=â�Ü�Ò�ÒeÓ�Ø�Ö�ÕfÑ�×{Ø�Í�ÐUØ�Ì;Í"×{Ü�Ð?ÓLØ	ÓLØ�Í�Õ
Ö�Ï;Ô�Í�Ó�Ö�Ù�Í�Ø�Ñ�Ó�è�Ú�Í�Ø�Ñ�Ü�ÒWÙ+Ö�Ú�Þ�Ò�Í�ÓUÑ�Ð?Í�Ñ�Õ�Õ�Ò�Ü�Í�Ú�Õ�Ð?Ö�Õ�Ö�ÓLÜ�Ï�Î"Ó�Í�ã;Í�Ð<Ñ�ÒWÔ�Ö�Ù�Õ�Ò�Í�Ø�Í�Õ�Ò�Ñ�Ï�Ö�Õ�Ø�Ü�Ö�Ï;Ó/à

ð�ñ�ò�ó�ô�õ�ö�÷�ø/ù�ø�ñ�ú�õ�û�ü�õ�ö�ý+þ�ñ�ü�ò�ö�ú�ÿ
Ë¥Ì;Ü�ÓdØ�Ñ�Ó�è6Ì;Ñ�Ó�Ñ�Ó�Ù�Ñ�Ü�ÏiÎ;Ö�Ñ�Ò'Ø�Ö�Õ�Ð<Ö�Õ�Ö�Ó�Í+Ó�Ô�Í�Ï;Ñ�Ð?Ü�Ö�Ó�Ö�×#Ó�Ì;Ö�Ð?Ø��{Ø�Í�Ð<Ù¯×{Þ;Ø�Þ;Ð<Í å Í�Ì;Ñ�ã;Ü�Ö�Þ;Ð(Ö�×#Ø�Ì�Í
Ú�Ü�×{×{Í�Ð?Í�Ï;Ø\Ô�Ö�Ù�Õ�Ö�Ï;Í�Ï;Ø�ÓEÖ�×�Ø�Ì�ÍAÙ�Ö�Ú�Í�ÒFà	Ë¥Ì;Í�Ð?ÍAÙ+Ñ�ä å ÍAÓLÕ�Í�Ô�Ü�×{Ü�ÔAÓ�Ü�Ù�Þ;Ò�Ñ�Ø�Ü�Ö�ÏjÙ�Í�Ø�Ì;Ö�Ú�ÓEÕ�Í�Ð��
×{Ö�Ð<Ù+Ü�Ï;ÎfØ�Ì;Ü�ÓdØ�ä,Õ�Í�Ö�×¥Ø�Ñ�ÓLè	à��VÒ�Ü å Ð?Ñ�Ð?äEÔ�Ö�Þ;Ò�Ú å Í"Ô�Ö�Ï;Ó�Ü�Ú�Í�Ð?Í�Ú6Ø�Ö6ÓLÞ;Õ�Õ�Ö�Ð?Ø'Ñ"Ô�Ò�Ñ�Ó�Ó�Ö�×¥Ñ�Õ�Õ�Ò�Ü�Ô�Ñ��
Ø�Ü�Ö�Ï;ÓhÜ�Ï;Ô�Ò�Þ;Ú�Ü�Ï;Î9Ñ�Ô�Ö�Ò�Ò�Í�Ô�Ø�Ü�Ö�Ï9Ö�×EØ�ä,Õ�Ü�Ô�Ñ�Ò%Õ�Ì;ä,Ó�Ü�Ô�Ñ�Ò%Ô�Ö�Ù�Õ�Ö�Ï;Í�Ï;Ø�Ó/à��ZÖ�â�Í�ã;Í�Ð<ïZÜ�Ø"Ô�Ö�Þ�Ò�Ú å Í
Ô�Ö�Ï�Ó�Ü�Ú�Í�Ð<Í�Ú9ÑjÓ�Ü�Ù�Õ�Ò�Ü�×{Ü�Í�Ú9Ù+Ö�Ú�Í�Ò�Ø�ÖDÕ�Í�Ð<×{Ö�Ð?Ù ÓLÌ;Ö�Ð<Ø%Ø�Í�Ð<Ù Î;Í�Ï�Í�Ð<Ñ�Ò	��
�ó�û��
��ö�� å Í�Ì�Ñ�ã;Ü�Ö�Þ;Ð
Ó�Ü�Ù�Þ;Ò�Ñ�Ø�Ü�Ö�Ï9Ø�Ñ�Ó�è;ï å äDÞ;ÓLÜ�Ï;Î9Ñ�ÏDÍ�Ï;ã;Ü�Ó�Ü�Ö�Ï;Ù+Í�Ï�Ø%Î;Ð<Ñ�Õ�Ì9×?Ö�Ð<Ù�Í�Ú å äDÔ�Ò�Ñ�Ó�ÓLÍ�ÓAÖ�×EÔ�Ö�Ù+Õ�Ö�Ï;Í�Ï;Ø
Ó�Ü�Ø�Þ;Ñ�Ø�Ü�Ö�Ï;ÓLï1Ú�Í�ÓLÔ�Ð<Ü å Í�ÚJÍ�ã;Í�Ð<ähÖ�Ï;Í å ähÑfÔ�Ö�Ò�Ò�Í�Ô�Ø�Ü�Ö�ÏAÖ�×�Ó�Ò�Ö�ØUã;Ñ�Ò�Þ;Í�Ó%Ô�Ö�Ð<Ð<Í�Ó�Õ�Ö�Ï;Ú�Ü�Ï�ÎAØ�ÖJÍ�ã;Í�Ð<ä
Ó�Ø�Ñ�Ø�Í+Ñ�Ø�Ø�Ð?Ü å Þ�Ø�Í�ï	Ñ�Ï;ÚhØ�Ð<Ñ�Ï;ÓLÜ�Ø�Ü�Ö�Ï�Ò�Ü�Ï;è;ÓZÐ<Í�Õ�Ð<Í�ÓLÍ�Ï;Ø�Ü�Ï;ÎiØ�ä,Õ�Í�Ó�Ö�×\Í�æ;Ø�Í�Ð?Ï�Ñ�ÒRÑ�Ô�Ø�Ü�Ö�Ï�Ó�Ö�Ð�Ú�Í�Ô�Ü�Ó�Ü�Ö�Ï�Ó
Õ�Ð<Ö�Ú�Þ;Ô�Ü�Ï�ÎDØ�Ì;Í�Ô�Ì;Ñ�Ï;Î�Í�×{Ð<Ö�Ù Ö�Ï;Í�Ó�Ø�Ñ�Ø�Í�Ø�Ö¤Ø�Ì;Í�Ö�Ø�Ì�Í�ÐQà#î?Ï¤ÓLÜ�Ù+Õ�Ò�Í�Ó�ä,ÓLØ�Í�Ù�ÓJØ�Ì;Ü�ÓJØ�ä,Õ�Í�Ö�×
Ð?Í�Õ�Ð<Í�Ó�Í�Ï;Ø�Ñ�Ø�Ü�Ö�Ï�Ó�Ù+Ñ�ä å Í=Þ;ÓLÍ�×{Þ�Ò¿à�Ë¥Ì;Í�ä6Ù+Ñ�ä å ÍEÎ;Í�Ï;Í�Ð<Ñ�Ø�Í�ÚAØ�Ì;Ð<Ö�Þ;Î;ÌhØ�Ì;ÍEÑ å Ó�Ø�Ð?Ñ�Ô�Ø�Ü�Ö�Ï�Ö�×\Ø�Ì�Í
Ð?Í�Ó�Þ;Ò�Ø�ÓZÖ å Ø�Ñ�Ü�Ï�Í�Úh×{Ð<Ö�ÙKÕ�Ð?Í�ã;Ü�Ö�Þ;ÓZÏ;Þ;Ù+Í�Ð<Ü�Ô�Ñ�ÒbÙ+Ö�Ú�Í�ÒRÑ�Õ�Õ�Ò�Ü�Ô�Ñ�Ø�Ü�Ö�Ï	à�î<ØRÙ�Þ;ÓLØRÏ;Ö�Ø å ÍE×?Ö�Ð<Î;Ö�Ø�Ø�Í�Ï
Ø�Ì;Ñ�ØdØ�Ì;ÍJÒ�Í�ã;Í�ÒdÖ�×"Õ�Ð<Í�Ô�Ü�Ó�Ü�Ö�Ï�Ð<Í���Þ;Ü�Ð?Í�Ú�×{Ö�Ð"Ø�Ì;Í�ÓLÍJÙ�Ö�Ú�Í�Ò�ÓfÜ�ÓfÏ;Ö�Ødã;Í�Ð?äjÌ;Ü�Î;Ì	à'î<ØdÓLÌ;Ö�Þ;Ò�Ú å Í
Í�Ï;Ö�Þ;Î;Ì�Ø�ÖCÚ�Ü�×{×?Í�Ð<Í�Ï;Ø�Ü�Ñ�Ø�Í�Ø�Ì�Í�Õ�Ö�Ó�ÓLÜ å Ò�Í�Ø�ä,Õ�Í�Ó6Ö�×"ÓLÌ;Ö�Ð<Ø��?Ø�Í�Ð?Ù Í�ã�Ö�Ò�Þ;Ø�Ü�Ö�Ï�Ö�×"Ø�Ì;Í�Ô�Ö�Ï;Ø�Ð<Ö�Ò�Ò�Í�Ú
Ó�ä,Ó�Ø�Í�ÙAà(Ë¥Ì�Í)Ù+Ö�Ú�Í�Ò�Ö�×6Ð<Í�Ñ�Ó�Ö�Ï�Ü�Ï;Î�Ù�Ñ�ä¤Ø�Ñ�è;ÍCØ�Ì;ÍDÔ�Þ;Ð<Ð<Í�Ï;Ø=Ó�Ø�Ñ�Ø�ÍC×?Ð?Ö�Ù Ø�Ì;ÍDÜ�Ï;×{Ö�Ð?Ù+Ñ�Ø�Ü�Ö�Ï
Ó�ä,Ó�Ø�Í�Ù[Ñ�Ï;ÚEØ�Ì;Í�Ñ�ÓLÓ�Þ;Ù+Õ�Ø�Ü�Ö�Ï;Ó\Ñ å Ö�Þ;ØeØ�Ì;Í�Í�æ;Ø�Í�Ð<Ï;Ñ�ÒcÑ�Ô�Ø�Ü�Ö�Ï;Ó\Ñ�Ï�ÚEÙ�Ñ�Ø�Ô�Ì+Ü�Øcâ�Ü�Ø�Ì=Ó�Ö�Ù+Í�Ï;Ö�Ú�Í%Ü�Ï
Ø�Ì;Í�Î;Ð?Ñ�Õ�Ì	à���Ó�Ñ"Ð<Í�ÓLÞ;Ò�Ø�ïe×?Ö�Ð(Í�ã�Í�Ð<äfÙ�Ñ�Ø�Ô�Ì;Í�Ú�Ó�Ü�Ø�Þ;Ñ�Ø�Ü�Ö�Ï6Ø�Ì;Í+Õ�Ð<Í�Ú�Ü�Ô�Ø�Ñ å Ò�Í+Ó�Ì;Ö�Ð?Ø��{Ø�Í�Ð<Ù¯Ô�Ì;Ñ�Ï;Î;Í�Ó
Ñ�Ð<Í�Ú�Í�Ó�Ô�Ð?Ü å Í�Ú å ä%Ø�Ì�Í�Ú�Ö�â�Ï;Ó�Ø�Ð?Í�Ñ�ÙVÔ�Ö�Ï;Ï;Í�Ô�Ø�Í�Ú+Ó�Ø�Ñ�Ø�Í�ÓBà

� ö��<ö�ø�ú�õ�ý�ó�ü�õ�ö�ý�þ�ñ�ü�ò�ö�ú�ÿ
� Ö��{Ö�Ð?Ú�Ü�Ï;Ñ�Ø�Ü�Ö�ÏVÜ�Ó å Í�Ó�ØfÔ�Ö�Ï;Ô�Í�Ü�ã;Í�Ú§Ö�×JÑ�Ó�Ø�Ì;Í�Ù+Ñ�Ï�Ñ�Î;Í�Ù�Í�Ï;Ø6Ö�×JÚ�Í�Õ�Í�Ï;Ú�Í�Ï;Ô�Ü�Í�Ó å Í�Ø�â�Í�Í�Ï
Ñ�Ô�Ø�Ü�ã;Ü�Ø�Ü�Í�Ó�������ï������Qà��jÍ�Ø�Ì;Ö�Ú�ÓfØ�Ì;Ñ�Ø�Õ�Í�Ð<×{Ö�Ð?ÙÝØ�Ì�Ü�ÓfØ�ä,Õ�Í�Ö�×%Ù+Ñ�Ï;Ñ�Î;Í�Ù+Í�Ï;Ø�Þ;Ó�Þ�Ñ�Ò�Ò�ä�Ô�Ö�Ù+Õ�Ð<Ü�ÓLÍ
Ø�Ì;Ð<Í�Í�Ó�Ø�Í�Õ�Ó! 
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− ced�fgd�h�i�d�h�j0k�i�d�l�d�j�l�m�nohqpsr�t6u�vVwyx�zo{}|�u�vy~Vv�z�������x�wV��|���zorV�����V��x�u����,������vV��xo���o��vVxo��vV��u���t
���V|��	{}|���z�����rV��������z�xorV����������zovVt6rV{�����������|���u�z�vVtZ�Vu��ot6������t6zorV��������u�{}u���|���u�z�v�t��������������o���
��z�tZu���u�����|�vVx�vV��wV|���u��V��������|���u�z�vVtZ�Vu���t �o����������v¡���V��x�u��,�,������vV�¢��zo��|��¢��|�t6~Vt}z������V��|�wV��vV��t
|�����xo������������xq�¤£Nz��	u�vVt6��|�vV�����¢����z¥��zo��|��g����|����,u���|�wV��v���t�{�|�����|�vV�¦��z
x�u�t6����|���x�u��,��������vV�
��|���vVu�vVw {���tZt6|�wV��t¢z�v}���V��t6|�{}������|��,�,u���{}��t6t6|�wV����|�v����<�

− §Nfgl�m�n�h�¨qd�hod�©6ªol�m�n�hTp��,zo�¦����������xo������vVx���vV�����q���V��t6���«z��g�oz�tZt6u������¬{�|�v�|�wV��{}��vV�«|�����u�z�v�t
u�t¢wV��vV����|�����x���­�v}z�rV�q����|��,�,u�����®V|�{}�o������|�v��¯z���������u�vV�Vzo���V��x¬|�wV��vV��t°{�|�� ���V|�v�wV�±u���t°��zo��|��
|�����u�zov¬����|�vV��z��²���	{�|���{}����w��¯�����¯u�v���z�{���|���u������¯{���tZt6|�w���t¦³�u�vV��u�x���vV�N|���´�µ |�vVx�³���z�v��
wV��t6��u�z�v�|���¶�µ¯��z����}x�u�t6�o��|�����xezov����V� tZ|�{�� ��|�vV����u�vV��z������ {���t6tZ|�wV�}³�����|����,u�� �o��zo������{�t
|���´·|�v�xg¶�µ��

− ¸
ªoh�ª�¨qd�¹	d�h�lNiod�j�m�ºZm�nohqp���u�v�|��������s|¯xo����u�tZu�zov�{}rVtZ�N�o�¯��|�~V��ve����t6��������u�vVwe���V�}x�������v�x���v����
{}|�v�|�wV��{}��vV�»|�����u�zov���ze���}|��o����u���x���­�v����V� ����|��,��u�����®V|�{}�o�����NzovV�}�oz�t6tZu��o��������u�������u�z�v��,z��
��|�~Vu�vVwe���Vu�t¼xo����u�tZu�zov�u�t������ |�u�{½z��²xou�tZ����u���rV��u�v�w�����|����,u�� ��z�|�xe��¾orV|�������|�{}zovVwe���V��x�u��,�������
��vV������z��o����{¿|�����|�t��

À
ÁÃÂ�ÄVÅ�Æ½Ç�È�È�ÉVÊ6Ë�Ì�Í�Ë�Â�Ë�Î�Â�Í�Ï�Å�Ð�Â�Ñ�Ì�Í�Ò}Â�Æ�ÅoÌ�Ó�Ñ,Å�Ì±Â�ÄVÔVÇ�ÄVÂ�Â�Ì�Ç�ÄVÔ�Õ�ÄVË�Â�È�È�Ç�ÔVÂ�Ä�Ë¢Ö	Â�×�Ç�Ê6Ç�Å�ÄVØ�Ò}Í�ÓVÇ�ÄVÔ
Ù ÊZÊ6Ç�Ê6Ë�Í�ÄVË�ÊgÏ�Ú�Í�Ä�Â�ÛVÍ�Ò�Ü�È�ÂaÝ!Á·Â¯Æ�Ç�È�ÈNÞoÂ�ÊZ×�Ì�Ç�ÏoÂ¯Ë�Î�Â¯×�ÅoÄVÊ6Ë�Ì�É�×�Ë�Ç�ÅoÄ�Å�Ñ«Õ�Ö¦ß Ù à Ñ,ÅoÌ²Ì�Å�Í�ÞeË�Ì�Í�Ñ�Ñ,Ç�×
Ò}Í�ÄVÍ�ÔVÂ�Ò}Â�ÄVË�á�Í¬Ì�Â�Í�È�Ø,Æ�Å�Ì�È�ÞâÞoÅ�Ò�Í�Ç�ÄVá»Í�ÄVÞâÍ�ÄâÂ�Û�Í�Ò�Ü�È�Â�Å�ÑgË�ÎVÂ�ÎVÇ�ÔVÎ�ÞoÂ�ÔVÌ�Â�Â�ÅoÑg×�ÅoÒ}ÜoÈ�Â�ÛVÇ�Ë�Ú
Ë�ÎVÍ�Ë»ÞoÂ�×�Ç�Ê6Ç�Å�ÄeÊ6ÉVÜoÜ�Å�Ì�Ë�Í�Ü�ÜoÈ�Ç�×�Í�Ë�Ç�Å�Ä�Ê¼ÎVÍ�ÐVÂ Ë�ÅeÞoÂ�Í�È�Æ�Ç�Ë�Î»Ý�ã¤ÅoÌ�Ë�ÎVÇ�Ê¼ÜoÉVÌ�ÜoÅ�Ê6Â�á¤Æ�Â Ê6Â�Ë»ÅoÄ�Ñ,Ì�Å�Ò
Ë�ÎVÂ ä²ågæ	çyÑ,Í�Ò}Ç�È�Ú¬ÅoÑ«Ê6Ú�ÊZË�Â�Òéè�ÂaÝ Ô»Ýsê;ë�á;ì�á�í�ì�î�ï�ásÍ�ÔVÂ�ÄVË�Ø,ÏoÍ�ÊZÂ�Þ�Ö	ç¤ç�Ë�ÎVÍ�Ë»ÎVÍ�ÐVÂ ÏoÂ�Â�Ä�Ï�ÉVÇ�È�ÞeÍ�Ä�Þ
ÉVÊ6Â�Þ¡Â�ÛVÜoÂ�Ì�Ç�Ò�Â�ÄVË�Í�È�È�Ú�Ç�ÄyÞ�Ç�Ñ,Ñ�Â�Ì�Â�ÄVË�ç¤Ü�Í�ÄVÇ�Ê6ÎyË�Å�Æ�ÄVÊ!ÝaÕ�ÄyË�Î�Ç�Ê¯ÊZÂ�×�Ë�Ç�Å�ÄVá«Æ�ÂeÜoÌ�ÅoÐVÇ�Þ�ÂeÍ�Ü�Ì�Ç�Ä�×�Ç�Ø
Ü�È�Â�Þ¡ð�Ì�Â�ÞoÂ�Ê6Ç�ÔVÄVñeÅ�Ñ¦Ë�ÎVÂeÍ�Ì�×�ÎVÇ�Ë�Â�×�Ë�ÉVÌ�Â�Å�Ñ�Ë�ÎVÂ�Ê6Â�Ê6Ú�Ê6Ë�Â�Ò�Ê6á²Í�È�Å�ÄVÔ¡Ë�ÎVÂeÈ�Ç�ÄVÂ�Ê}Ü�Ì�Å�Ü�ÅoÊ6Â�Þ�Ç�Ä¡Ë�Î�Â
Ü�Ì�Â�ÐVÇ�Å�ÉVÊ±Ê6Â�×�Ë�Ç�ÅoÄ»Ý�ã¤Ç�Ì�Ê6Ë�á�Å�ÉVÌgÜoÍ�Ì�Ë�Ç�×�ÉVÈ�Í�ÌgË�Ì�Í�Ñ,Ñ�Ç�×¬Ò�Í�ÄVÍ�ÔVÂ�Ò�Â�Ä�ËTÞ�Å�Ò�Í�Ç�Ä�Ç�Ê±Ê6ÓVÂ�Ë�×�ÎVÂ�ÞâÍ�ÄVÞyË�Î�Â
Ì�Â�ò�ÉVÇ�Ì�Â�Ò}Â�ÄVË�Ê±Ñ�Å�ÌgË�Ì�Í�Ñ,Ñ,Ç�×¬Ò}Í�ÄVÍ�Ô�Â�Ò�Â�ÄVËTÕ�Ö¦ß Ù Ê±Í�Ì�Â�Í�ÄVÍ�È�Ú�Ê6Â�ÞâÇ�ÄâË�Â�Ì�Ò}Ê	Å�ÑgÍ�Äâó	ô«åõÒ�Å�ÞoÂ�È<Ý
ä²ÎVÂ�ÄVá�Ë�ÎVÂ�ÞoÂ�ÊZÇ�ÔVÄ}Å�Ñ�Ê6ÉV×�Î Õ�Ö¦ß Ù Ê�Ñ�Ì�ÅoÒöÍ�ÓVÄ�Å�Æ�È�Â�Þ�ÔVÂ�Ø,Å�Ì�Ç�Â�ÄVË�Â�Þ�Ü�ÅoÇ�ÄVË�Å�ÑqÐVÇ�Â�Æ÷Ç�Ê°Þ�Â�Ê6×�Ì�Ç�Ï�Â�Þoá
Ê6Å�Í�Ê�Ë�Å�Ñ,Ç�ÄVÍ�È�È�Ú Ê6ÓVÂ�Ë�×�Î Ê6ÅoÒ}Â�Ç�Ò}ÜoÈ�Â�Ò}Â�ÄVË�Í�Ë�Ç�Å�Ä}Ç�ÊZÊ6ÉVÂ�Ê!Ý

ø�ù)ú
 ûgü¤ý�þ�ÿ�� �������	� ÿ�

����ý����
����������� � �

Õ�Ä��¦Í�Ì�×�Â�È�Å�ÄVÍ�ásË�ÎVÂ È�Åo×�Í�È»Ë�Ì�Í�Ñ�Ñ,Ç�×¯×�ÅoÄVË�Ì�ÅoÈN×�Â�ÄVË�Ì�Â����»ä�Ç�Ê¼Ç�Ä�×�ÎVÍ�Ì�Ô�Â Å�Ñ�Ò}Í�ÄVÍ�ÔVÇ�ÄVÔ�É�Ì�ÏoÍ�Ä�Ì�Å�Í�Þ
Ë�Ì�Í�ÄVÊZÜ�Å�Ì�Ë�á«Ê6Å�Í�Ê Ë�Å�Ò�Í�Ç�ÄVË�Í�Ç�Ä¡Í�Ä�Þ�Ì�Â�Ê6Ë�Å�Ì�ÂeË�ÎVÂ�ð�Ê6Ò�Å�ÅoË�ÎVñ�Ñ,È�Å�Æ½Å�Ñ¼Ð�Â�ÎVÇ�×�È�Â�Ê�Ý�ä²Ì�Í�Ñ�Ñ,Ç�×�Â�ÄVÔVÇ�Ø
ÄVÂ�Â�Ì�Ê÷×�ÅoÄVË�Ç�ÄVÉ�Å�ÉVÊZÈ�Ú Ì�Â�×�Â�Ç�Ð�Â Ç�Ä�Ñ,Å�Ì�Ò�Í�Ë�Ç�ÅoÄ Í�Ï�ÅoÉVË�Ë�ÎVÂ Ë�Ì�Í�Ñ,Ñ�Ç�×éÊ6Ë�Í�Ë�Â�áyÇ�ÞoÂ�ÄVË�Ç�Ñ,Ú Ü�ÅoË�Â�ÄVË�Ç�Í�È
Ü�Ì�Å�Ï�È�Â�Ò�Ê6á¤Í�ÄVÞeÍ�×�Ë�ÉVÜ�ÅoÄ�×�ÅoÄVË�Ì�ÅoÈ»ÞoÂ�ÐVÇ�×�Â�Ê¼Ë�ÅeÅ�Ð�Â�Ì�×�Å�Ò�Â Ë�ÎVÂ�ÒâÝ�Õ�ËqÎVÍ�Ê�Ï�Â�×�Å�Ò�Â�Ü�Í�Ì�Ë�Ç�×�ÉVÈ�Í�Ì�È�Ú
Þ�Ç�Ñ,Ñ,Ç�×�ÉVÈ�ËqÑ,ÅoÌ¢Ë�ÎVÂ����»ä Â�ÄVÔVÇ�ÄVÂ�Â�Ì�Ê�Ë�Å�ÜoÂ�Ì�Ñ,Å�Ì�Ò Ë�Î�Ç�Ê �0Å�Ï�Ç�Ä�Ì�Â�Í�ÈTË�Ç�Ò�Â�á�Í�Ê±Ç�Ä�Ë�ÎVÂ¬Ñ,ÅoÈ�È�Å�Æ�Ø,ÉVÜâÅoÑ
Ë�ÎVÂ í"!
!�#%$	È�Ú�Ò�Ü�Ç�×'&	Í�Ò}Â�Ê�Ë�ÎVÂÃË�Ì�Í�Ñ�Ñ,Ç�× Ò�Í�Ä�Í�ÔVÂ�Ò}Â�ÄVË¬Ç�ÄVÑ�Ì�Í�Ê6Ë�Ì�É�×�Ë�É�Ì�ÂÃÇ�Ä%�¦Í�Ì�×�Â�È�Å�ÄVÍ·ÎVÍ�Ê
Ï�Â�×�Å�Ò�Â¡Ç�Ä�×�Ì�Â�Í�ÊZÇ�Ä�ÔVÈ�Ú¥×�Å�Ò�Ü�È�Â�Û»Ý�(eÅoÆ�Í�Þ�Í�Ú�ÊZágÇ�Ä�Ñ,Å�Ì�Ò�Í�Ë�Ç�ÅoÄ
Í�Ï�ÅoÉVË¼Ë�ÎVÂ¡Ë�Ì�Í�Ñ,Ñ�Ç�×�Ê6Ë�Í�Ë�Â�Å�Ñ}Ë�Î�Â
ÉVÌ�ÏoÍ�ÄeÒ�Å�Ë�Å�Ì�Æ�Í�Ú�ÄVÂ�Ë�Æ�Å�Ì�ÓVá»×�Å�Ä�Ê6Ç�Ê6Ë�Ç�ÄVÔ�Å�Ñ¢Å�ÄVÂ�Ì�Ç�ÄVÔ�Ì�ÅoÍ�Þ�Í�ÄVÞ�Ê6Â�ÐVÂ�Ä�Í�Þ)�<Í�×�Â�ÄVËTÒ}ÅoË�ÅoÌ�Æ�Í�Ú�ÊZá
Ç�Ê±Ü�Ì�Å�ÐVÇ�Þ�Â�ÞyÏ�Ú�Å�ÐVÂ�Ì+*�,
,yË�Â�È�Â�Ò}Â�Ë�Â�Ì�Â�ÞyÊ6Â�ÄVÊ6ÅoÌ�Ê	è�ð�È�Å�Å�ÜyÞoÂ�Ë�Â�×�Ë�ÅoÌ�ÊZñ�ï¦ÐVÇ�Í�Ñ,Ç�Ï�Ì�Â�Å�ÜoË�Ç�×�Ê	×�Å�Ò�Ø
Ò}ÉVÄ�Ç�×�Í�Ë�Ç�Å�Ä È�Ç�ÄVÓVÊ�Ý.-gÅoÄVË�Ì�ÅoÈ	Í�×�Ë�Ç�Å�ÄVÊâ×�Í�Ä ÏoÂ¥Ë�Í�ÓVÂ�ÄÃÏ�Ú Ò}Â�Í�ÄVÊâÅ�Ñ¬ë�#0/	Í�Ì�Ç�Í�ÏoÈ�Â21¥Â�ÊZÊ6Í�Ô�Â
ç¤Ç�Ô�ÄVÍ�È�Ê¼è�/31�çNï�á�*�Ë�Ì�Í�Ñ�Ñ,Ç�× È�Ç�Ô�ÎVË�Ê�Ñ,ÅoÌ��0ÉVÄV×�Ë�Ç�Å�Äe×�Å�Ä�Ë�Ì�Å�È�á¤Í�Ê�Æ�Â�È�È�Í�Ê�Ï�Ú�Ì�Í�Ò�ÜeÒ�Â�Ë�Â�Ì�Ç�ÄVÔ�Å�Ä�ì



4�5�68789�4�:�;�<=<
4�5�>8?�@BA3C�5D7EAGF=5�H�HDI8@�JD4�;�J�?�@0J�KML�5�N�;�H
?�H�?�O�?�68J�@P:�QRJ�S85�@TJ�4�;�QUQ�5DN'O�;�68;�78?�O�?�68J�5D68Q�4�;�9
@VJ�4�I8N�JDI84�?WA
X�YEZ J�4�;�QUQU5�N[N�:
68JD4�:�H�H�?�4�@\H�:�7�5DN�;�H�HDK�@VI8]
<�5�>85D<
?

JDS8?04�:�;�<^68?�JD_	:�4�`%5D68J�:badc�e�f�g�h�ikj�c�h�j
l�monUp
q
rts8u�v�s=wDs8x�y{z q x^z�|
}Dx^w p�~ x��8x q z�wDx^x nUn u�v�u�x���w
� u ~ �8z�}��
}Dz�� �B��� w�u�}D} m � q�p |�}�x��{z q x�z �dp
� x q }�z�� m���p
� p w�x��8w�u�z�}�v p � n }Du�v�w � |�x�wDr	x�x���} p v�z�} � u ~ �8z�}
��}�z�� � ��x�x���w p |�x�wDz��8x��Ru��8w p z�v�v p
� �8w�uD� p�q ��x q
w p�p |
wDz�u�� ~ } p |�z�}�}�yGv p � � u � w�x��8w � u ~ ��z�}���}�z�� �����
� u ~E�\��p�� w�}Du��8x �Pp��8q � p ��x�} p�n z������+���[�

|�z � x��^� ����nUp
q wDs�u � � p ��z�u�� �t� s8x � }�w�uD��z�w�x
~8p z�} p�n wDs�x3w q z n�n u�v3��x�v�u � u p � �V� �
� p�q w � y � w�x���u �
w p z �V� u � wRs � ��z�� p ��x q z�w p
q�� u��^wDs�x���z��8z ~ x��
��x��8w��
x�v�u � u p ��|�y�uD�8v q x�z � uD� ~ wDs�x�u q z�rtz q x��8x ���
p�n w�s8x�w q z nUn uDv � u�w � z�w�u p ��z�����w�s8x p ��w�u p � � w p u�� n } � x���v�x�uDw � � p
q wDs8x�� �8q � p
� x �tp
n w�s8u � z q w�uDv�}Dx m
rtxbv p � � u���x qGp ��}Dy2zPs � ��z�� z�v�w p�q�m w�s8x p �
x q z�w p�q"� �¡v p ����}�x�w�xPz��8z�}Dy � u � ��u ~ s8wtv p � � u���x q
z����
uDw�u p �8z�} z�v�w p�q��3�V� v�s¢z � z�����uD�8u � w q z�w p�q+p
n wDs8x � y � w�x�� p
q ��u nUn x q x��8w£}Dx � x�} �Gp�n¤p ��x q z�w p
q����
� s8x	��z�uD� �8� x	v�z � x �\p�n z�� p �
x q z�w p�q z q xW¥
− ¦t§�¨ h�cB©�j
lVh«ªtcVe
i3¬�h § lVe
cVl ¥�wDs8x p ��x q z�w p
q­q x�v�x�u � x � ��z�wDz n�q�p �®wDs8x � x�� ��p�q���nUq�p �®z��
x�¯8w�x q �8z�} � y � wDx��^z��8��s8x�° � s�xtu��8w q�p � � v�x � wDs8x	�8x�r±v�z � xt��z�� � z�}�}Dy �

− ¦t§�¨ h�c³²	gDj
cVi\ªtc�e�i\´te
gDµ�¶�h ¥�w�s8x p �
x q z�w p�q·q x�v�x�u � x � z���z�}Dz q � nUq�p �^w�s8xt� p }�uDv�x �
� u ~ �8z�}���}�z�� �\~ x��8x q z�w�x���|�y p ��x q z�w p
q�� v p ��� q u � x	wDr p v�}�z �V� x �\p�n z�v�wDu p � � ¥
− ´t¸ ¨ ².¹­l³º�» § ´tj § h�g ¥ � x�w�z	rtz q ��uD� ~ ��x �V� z ~ x p ��zt�
z��8x�}W¼�x � ~E�"½ v p � ~ x � w�u p ��z�w)¾[¿�À
− ¹ e
Á�µ ÂÄÃ�ÅthÆº·¸�g�j ¨ e�cVl ¥�� p ��u n yGz q x ~8� }�z�w p�q u�� p�q ��x q w p � q x � x��8w�v p � ~ x � wDu p �Ç s�x��2v p ��� � �8u�v�z�w�u�� ~ rtu�wDs2w�s8xb� ����m w�s8x p ��x q z�w p�q u � uD� ��p } � x��­u�� n }�x�¯8u�|�}�xP�
uDz�} p
~8� x ��m
z � ��uD� ~ n�p�q w�s8x q x�z �Vp � p�n zP�
uDz ~ � p
� u � ¼UÈdÉ Ã À m rts�z�w¤u � s8z����
x��8u�� ~ ¼UÈdÉ j ¨ À p
q z � ��x�v�u n u�v� u�� � }�z�w�u p ��¼�ÈdÉ j ¨DÊ µ Â À �"� s�x n�p }�} p rtu�� ~�~�p z�}�v�z � x � z q x	z ��� u ~ �8x���w p w�s8x	� ��� ¥
− Ë h ¨ h�¶ ¨ ´ É Ã�lVµ�¶�j
gÄ©�e § Â�gDµ�¶ ¨ ¥G�
x�w�x�v�w�r	s8x��{wDr p z�v�w�u p � �±nUq�p �Ìz��)ÍÆz�v�x���wÎz q x�z �±~ x���x q z�w�x
��u nUn x q x��8w�z�v�w�u p � �\p�� x q wDs8x � z���x	z q x�z	x�}�x���x���w ���

− Ë h ¨ h�¶ ¨ Ï e"º·µD¶�j�gÆ©�e § Â)g�µD¶ ¨ ¥���x�wDx�v�w�u n z�v�wDu p � �tn�q�p �Ðz��"Í«z�v�x��8w·z q x�z �	~ x��8x q z�wDx�z�|
z�� p�� x q z�}D}
�Vp } � w�u p � �

� s8x � ��� v�z��0� p ��u n y0z���x�� � u q�p �8�
��x��8wÑ� q�p |�}�x�� ¼ ad¸�f
gDµ�l É ².´tj § h�gÒml È µ ¨ ¶ É ÅthÆº·¸�g�j ¨ e�c À �%� s8x q xÓz q xÔ� p
v �8q�q x��8w q x�Õ � u q x���x��8w � nUp
q q x�z�}
q x�z�v�w�u � uDw�y m | � w p �8x ��u ~ s�wGv p � � u���x q
q x�z�v�w�u � xÖx�¯8wDx�� � u p � � }�uD��x � ��x�x��
}Du���u�w�z�wDu p � � u���v�z � x[z � x � x q x[uD��v�u���x���w
u � ��x�wDx�v�w�x�� �¤× �8v�x�wDs8x�Ø3Ù ÚÛv�z � x �
s8z � xb|
x�x��2�
x n u��8x�� m z n u q�� w+u���x���wDu n u��
v�z�w�u p � p
n wDs8x[z ~ x��8w � v�z���|
x	� p �8x � ���
wDs8u � v�z � x m\� u��8v�x¢r	x¢s8z��2��u � w q uD| � wDx��
x�¯8�
x q w�u � xRu��Pw�s8x�� q�p |�}�x�� m x�z�v�s p �8x
z ~ x��8wÛs8z � |
x�x��Üz �V� u ~ �8x��Ýx�z�v�s
� q�p |�}�x��^z q x�z p�n w�s8x q�p z�����x�w�r p
q � �

Þ�ß�àBáBâ�áBãåä�æ�ç³ç³ß�è ßêé8ç³ä�æ�ë�ì³äîí8èîì³í8äîï.ðVñóòVô�õUö

Þ�ß�àBáB÷�áBøúùåûýüúß�æ�à�äîæ�þ0ç³ÿ�ä£ì��8ï ì³äîæ�ç³ç³ß�è��8ÿ�þ3æ�ß�é



����� 	�

���
�������������������������� !��"�#���#� !�%$�

#�&'�("� 

)+*-,/.10�2-3-4�5�6-7�,/8�9:0;5�<�0=9>9>4�?;@�<�8�A�B�,�.C4�3D?�,=<�5�0�4�3D@�0=<�5�8�9:5�*-,;<�8�0=7E3-,�5�FG8�<�HD?�0�3DA�,;,�I�J
@�<�,�K�K',�7LA�M/5(*�,N0�.18�6�3-5�8�9O5�<�0=9>9�4(?�7�,�.10�3�7L5�*-0�5P,�I-?=,�,=7�KQ5�*-,�?�0�@�0�?�4�5�M/8�9O0�?�,=<�5�0�4�3L<�8�0=7
K�,�2�.R,�3�5!S�4�3UT-,�*�4(?=B(,=K�@�,�<+*-8�6-<�V%W�)�*-4�K�4(K�?=0�B�B(,=7X5(*-,
K',�2-.1,�3�5ZY�K�[(\']�^�^`_�a:bdcea�b=f�fhgji�k-l:m�n-o�p�q(r�s
t�u ovr(w�o u>u q(xvy1o�z-o={-l�y1l�z�r|o�x�r�q t z1x�o�z1}�lvy1l�o=~�n-w�l��U}�sRr(k�lGw�l���n-x�r�q t z t�u r(w�o u�u q�xGl=�-x�l=~�~'��r�k-o�r
r(k-l=s�o=w�lDl=�-��l=x�r�l���r t ��w t ��n-x�legP��z�x t z-~'l�m�n-l�z-x=l��
r�w�o u>u q(xEy1o�z�o�{-l�y1l�z�rQo�{�l�z-r�~;n-~'lEr(k�l
t�� l=w�o�p�p!w�l���n-x�r�q t z t�u l���x�l�~'~�q(zXr�k-l=q(w���w t }�p�l�y�o�w�l�o=~���qdg legjr(k-lQ~�n-y t�� l�w�o�p�p�w t o=��~�l={-yRl=z-r�~
r(k-o=r!}�l=p t z-{Ur t r�k-l�q�w�o=w�l=o���o=~�o
p t x�o�p�n-r(q�p�q(r�sRy1l�o=~�n-w�l�g=�!l=r(r�q�z-{ t n-r u w t y�r(k�q(~�z t r(q t z���q�zUr(k�l
~�l�m�n-l�pe�Gl�~'k t ��k t ��r t ��l�~'q({�zQy1l�r�k t ��~�r�k-o�rex t ��lG�Gq(r�kQo=zQ�����|����~�r�o�~'�-~jg

��\������(b=��_� �b�¡�[(_ ^�_(a=]�[�_(��¡R]�¡� 1 �_�]%¢£¡���f'_(f
¤ � l�w�s�x t n-��p�l t�u y1q(z-n�r(l=~��:o�r(w�o u�u q�x�y1o�z�o�{-l=yRl=z-rUo�{-l=z-rUw�l=x�l�q � l�~¥r�l�y1� t w�o�pU~'l�w�q(l=~ t�u
yRo={-z-q(r�n-��l�~X~�n�x�kDo�~Nr(w�o u�u q�x;~���l�l���� u p t �¦o�z-� t x�x=n-��o=z-x�s u w t y§r(k-lLw t o��E~'l�z-~ t w�~ t�u q�r�~
o�w�l�o�gji�k-q(~Ow�o=�¨��o=r(oQq(~�q�z-q�r(q�o�p�p�s1��w�l=©>��w t x�l�~'~�l=��q(z t w���l�w�r t�u q(p�r�l�w t n-r�z t q(~'sUo�z-��l=w�w t z�l t n�~
��o�r�o�gª�!n-}�~�l=m�n-l=z-r(p�s«� u n-¬=¬�s¥��o=r(o/o=}�~�r�w�o�x�r�q t z­q(~X��l�w u>t w�y1l��E��~�l=l;®!q�{ªg£¯�����o�z-�°o�{-{-w�l�{�o�r�l
yRo={-z-q(r�n-��l�~/~�n�x�k�o�~/r�l�y1� t w�o=p:o�z-��~'��o=r(q�o�p:{�w�o=��q�l�z-r�~/o�w�lDx�o=p(x=n-p(o=r(l=� u>t wNr�k-lE��q u>u l�w�l�z-r
~�l�x=r(q t z-~hg
i+k-lNo=x�r�n-o�pP��w t }�p(l=y¦q���l=z-r�q u q(x=o�r�q t zLq�~R��l�w u>t w�y1l��¥}�s;y1o�r�x�k-q�z-{Lr�k-l±o�}�~�r�w�o=x�r�l��¥r(w�o u�u q�x

��o�r�oDo�{-o=q(z�~�r:oD�-z t �Gp(l=��{-lD}�o�~�l t�uXu w�o�y1l�~'�G�Gk-q�x�k�y t ��l=p:��w t }�p(l=y²~�x=l�z-o=w�q t ~hgP®!q({£gP³
~�k t ��~ t z-lv~'n-x�k u w�o�y1l
r�k-o�r!y1o�r�x�k�l�~�r�k-l
o�}�~�r�w�o=x�r�l��Xr�w�o u>u q�x
��o=r(oeg=�!n-��� t ~�l
r�k-o=r!o�~�o
w�l�~'n-p(r
t�u ��o�r�oRo=}�~'r(w�o�x=r(q t z�p t �´~'��l=l��±o�z-�±k-q�{-k t x�x=n-��o=z-x�s�o�w�l1q���l=z-r�q u q(l=�±q�z�µ t z-��oU��l1�
o=p(r¶l=z
�
q(o={ t z-o=pGo=z-��yRl=��q�n-y·r t k-q�{-k�~���l=l���o�z���p t � t x�x=n-��o=z-x�s�q(z�µ t z-��o¥l=z��¸��¤�~'p(n�{-n-l�~hg
i+k-l=~�l u o=x�r�~�y1o�r�x�kXr�k-l u w�o�y1l:~'k t �GzXq(zX®�q({ªgj³��!~ t r(k�o�r£o�z�q�z-x�q���l=z-rªq�z�r�k-lQx=l�z-r�w�o�p£p(o=z-l t�u
�
q(o={ t z-o=p¶w t o��¹q(~vq���l=z-r(q u q�l����ª�Gk-q�x�k±yRo=z-q u l�~'r(~vq�r(~'l�p u o�~voUr(w�o u�u q�x1l=�-x�l=~�~
����q�r(k¹w�l�~'��l�x=r�r t
r(k-lUw t o��¸��~vx�o=��o=x�q�r(s«� t�uPº�º�»�»±� l�k-¼�k�}�l�r���l=l�z±�
q(o={ t z�o�p¶o�z��/½¶p t }�w�l={-o�r+q(z¹r�k-lX�
o�p�r�w�q(z-{�©
w t o��£g�i+w�o u>u q(x u w t y·¾ t p(p�x�l=w t p(o¥r t ½¶p t }�w�l�{�o�rvo�z-���Oq�z�o­y1q(z t wX��l={-w�l=l�� u w t y¿�
q�o�{ t z-o�p
k-l�o=��q(z�{Qr t �Go�w���~P½¶p t }�w�l�{-o=r�x t z-r�w�q(}�n-r(l=~�r t r(k-q�~Pl��-x=l�~�~hg

À a�[�_(��¡�����]�¡�¡�_�¡%¢/]�¡� ���\'b� �_(a=[(_���¡1[(]�f�Á=f
i+k-l¹o�x=r(q t z¥��p�o�z-z�q(z-{¥o�z��¥��w�l=��q�x�r�q t zÂr�o�~'�-~Uo���k-l�w�l¹r t r�k-l u>t p(p t �Gq(z-{­p�q(z�l t�u w�l�o�~ t z-q�z-{ªÃ
u q�w�~'r(�Pr(k-l/k�q(~'r t w�q�x/r(w�o u�u q�x/��l=yRo=z-�D}�l=r(�Gl�l=z¥z t ��l=~Xq(~Xw�l�r�w�q(l � l��Do=z-�Dr(k-l/x t z-r�w�q(}�n-r(q t z t�u
l�o�x=k±��o�r�k¹r t r�k-lX��w t }�p(l=yÄq�z±r�k-lXx=w�q�r(q�x�o=p+~'l�x�r�q t z/x�o=p(x=n-p�o�r�l��£g�i�k-q�~:q(~:� t z-lN}�s¹yRo=r(x=k-q�z-{
r(k-lXx=n-w�w�l�z�r�o�}�~�r�w�o=x�r�r�w�o u>u q(xX~'r(o=r(lXo=z-�/r(k�lX~�r�o�r�l t�u r�k-l�x t z-r�w t p+��l � q�x�l=~:o�{-o=q(z�~�r+oN�-z t �Gp�©
l���{�l�}�o=~�l t�u£u w�o�y1l�~'��w�l���w�l�~'l�z-r�q�z-{Qr�w�o u>u q(xG��q�~�r�w�q�}�n�r(q t zR~�x�l=z-o�w�q t ~jg
®!q(z-o=p(p�s«��x t k-l=w�l=z-r�o=p(r�l�w�z-o=r(q � lL~'q({�z-o�pG��p�o�z-~�o�w�lL{-l=z-l�w�o�r�l���}�sEn-~'q(z�{°r�k-lÂ��q(~'r(w�q�}�n-r�q t z

~�x�l=z-o�w�q t�u w�o�y1l�~ t z-x=lLo�{�o�q�zªÃ�l � l�w�s u w�o�y1lLo=����p(q�x�o=}�p�lÂr t r�k-l¥x�n-w�w�l=z-rv~�q�r(n�o�r�q t z°q�~���w�l=©
~�l�p�l�x=r(l=�£gª�v~�~�n�yRl/r�k-o�rOr(k-q�~Xq�~Xr(k-l/x=o�~'l u>t wQr(k-l u w�o=yRl/~'k t �Gz­q(z­®!q�{ªgª³£gª��r(~X~'k t w�r(©�r(l=w�y
l u>u l�x=r(~:o=w�l�l=~�r�q(y1o�r�l��L}�s¹~�q�yRn�p(o=r(q�z-{/q�r(~:q�y1��o�x=r t z/r(k-lNx�n-w�w�l=z-r+r�w�o u>u q(x�~'q(r�n-o=r(q t zªg�i�k-q�~Qq�~
� t z�l°}�s�n-~'q(z�{�z-l�r�� t w���~�r�w�n�x�r�n-w�l��-z t ��p�l���{-l°r t o=~�~�q�{-zÅr(w�o u�u q�x���l=yRo=z-�´r t r(k�l�w t o=�
z-l�r�� t w��-��q(zÂo�x=x t w���o=z-x�l±�Gq(r�kLr�k-l±��q�~�r�w�q�}�n-r�q t z t�u r(w�o u�u q�x ��t p�n-yRl¹o�y t z�{Â��o�r�k-~Ur(k-o=r�r(k�l
u w�o�y1l�~���l�x=q u q(l=~jg%��zQr�k-lGl��-o=yR��p(lGo�} t n-r t z-lvk-o�p u¸t�u r(k�lGr�w�o u>u q(x �-t p(n-y1l u w t yÆ¾ t p(p�x�l=w t p(ovr t
½¶p t }�w�l={-o�r���q�p(p���o�~'~�r(k�w t n-{-kUr(k�l
�
o�p�r!w�q�z-{-©�w t o������Gk-q�p(l
o
~'yRo=p(p�l�w�o�y t n-z-rªx�k t�t ~'l�~�o:��o�r�k
r(k-w t n-{�kR¾�o=zR¾�o=w�o=p(p�l�n t w t r(k-l=w¶o�p�r(l=w�z�o�r�q � lv��o�r�k-~���q u r�k-lvx t w�w�l�~'� t z-��q(z�{R~'q({-z�o�p|��p�o�z1q�~P~'l�rdg
� u r�k-l;~'q(y1n-p�o�r�q t zD~�k t ��~�oLw�l�o�~ t z-o=}�p�lL��l�x�w�l�o=~�l t�u l=�-x�l=~�~�q(zEr�k-lLx=w�q�r�q(x=o�pG~�l�x=r(q t z���r(k�l



Ç>È�É�Ê1Ë�Ì�ÍGÍ�Î�Ï-Ð-É=Ñ¶Ò�Ñ�É�Ð±Ó�Ô�Ð�Í�Õ�Î(Õ�Ö-Õ�Ë�ÍvÔ�Ð-ËUÈ�Ë�Ó=Ô�Ê1ÊRË=Ð-×�É=Õ(Î�Ô�Ð±Ô�ÇØÕ�Ù-ËUÍ�Ú«Í�Õ�Ë�Ê/Û-Ü�Ð±Õ(Ù-ËUË=Ý-É�Ê1Ò�Ñ�Ë�Þ£Î(Õ
Î(Í
Í'Ö-Ï-Ï-Ë�Í'Õ(Ë=×;Õ�Ô;×�Î�Í�Ò�Ñ(É=Ú±Ó=Ô�Ð-Ï�Ë�Í�Õ�Î�Ô�Ð/ßGÉ�È�Ð-Î(Ð�Ï-Í:É�Õ�à
Î(É=Ï-Ô�Ð�É�Ñ+Ç�Ô�È�Ò�É�Ð-Ë=Ñ(Í±á%â�ãªÜ�äNá`ÞOá%å�ã�Ü�ä
æ
É�Ð-×±ç�ã�Ü�äNá%Þªß�Ù�Î(Ñ�ËRÍ'Ë�Õ�Õ(Î�Ð-Ï�Õ(Ù-Ë1Ó�Ô�Ð-Õ�Ë�Ð-Õ�Î(Ô�ÐNÑ�Ë�è-Ë=Ñ¶Ô�ÇØÈ�Ë�Ï-Ö-Ñ�É�Õ�Ô�È�éQáRÕ�Ô±Ê1Ë�×�Î(Ö�Ê¹Û�êvÍGÉUÈ�Ë�Í'Ö-Ñ(Õ
Ô�Ç�Õ�Ù-Î(ÍQÒ�È�Ô�Ó�Ë=Í�Í'Þ¶É�Í�Ë=Õ+Ô�ÇOÉ�Ñ�Õ(Ë=È�Ð-É=Õ(Î�è-Ë�Í�Î�Ï-Ð-É�ÑPÒ�Ñ�É�ÐLÈ�Ë=Ó�Ô�Ê1Ê1Ë�Ð-×�É�Õ�Î(Ô�Ð�Í�Þ�Õ�Ô�Ï-Ë=Õ(Ù�Ë�ÈGß�Î�Õ(ÙLÕ(Ù-Ë=Î(È
Ö-Õ(Î�Ñ�Î(Õ�Ú:ë�ÎdÛ ËeÛ%Õ�Ù-Ë�Î�È¸Ë�Ý-Ò�Ë�Ó�Õ�Ë�×1È�Ë�×�Ö�Ó�Õ�Î(Ô�ÐQÔ�Ç£Ñ�Ô�Ó�É=ÑeÕ(È�É�Ç�Ç>Î�Ó�Ë=Ý-Ó�Ë=Í�Í�ì¸Î�Í�Ò�È�Ô�×�Ö-Ó=Ë�×£Û

í£î�ï�î�ð�ñ�ò(ó�ô�õ�ò(î�ó
ö Ë=Õ(Ù-Ô�×�Í¥Ç>Ô�È±Ó=Ô�÷�Ô�È�×�Î�Ð-É�Õ�Î(Ð�Ï¨Õ�Ù-Ë�×�Î�Ç>Ç>Ë=È�Ë=Ð-ÕXÕ�È�É=Ç>Ç>Î�Ó�ÊRÉ=Ð-É�Ï�Ë�Ê1Ë�Ð-ÕXÉ�Ï�Ë�Ð-Õ�Í­ÊRÉ=Ú¨ø�Ë�Ë=Î(Õ�Ù-Ë�È
Ó�Ë�Ð�Õ(È�É�Ñ�Î(Í'Ë�×/Ô�ÈO×�Ë�Ó=Ë�Ð-Õ�È�É�Ñ�Î(Í'Ë�×�Þ¸Ñ�Ë�É=×�Î�Ð-Ï¹Õ(Ô/×�Î(Ç�Ç>Ë�È�Ë�Ð�Õ�É�È�Ó�Ù-Î�Õ�Ë�Ó�Õ�Ö-È�Ë�Í
Ç�Ô�È�Õ�È�É=Ç>Ç>Î�ÓXÊ1É�Ð-É=Ï-Ë�Ê1Ë�Ð-Õ
Ü�à�ù|êvÍjÛ|ú+Ù-Ë�Ü�Ð-ú�é�û
ü°Í'Ú«Í�Õ�Ë�Ê²ý�þ�ÿvÈ�Ë=Ñ(Î�Ë�Í1Ô�ÐÂÉ�×�Î(Í'Õ(Î�Ð-Ï-Ö-Î�Í�Ù�Ë�×¥Ó�Ô�÷�Ô�È�×�Î�Ð-É�Õ�Ô�ÈvÉ�Ï�Ë�Ð-ÕØÕ�ÔÂÒ�Ë�È�÷
Ç>Ô�È�Ê Ó=Ô�÷>Ô�È�×�Î(Ð�É�Õ�Î(Ô�ÐªÛ � Ô�Ó=É�Ñ+Õ�È�É�Ç>Ç�Î(ÓNÊRÉ=Ð-É�Ï-Ë=ÊRË=Ð-Õ+É=Ï-Ë�Ð�Õ(Í:Í'Ë�Ð-×ÂÕ(Ù�Ë�Î(ÈGÓ�Ô�Ð-Õ�È�Ô�Ñ�Ò�Ñ(É=Ð-ÍQÕ�ÔLÕ�Ù-É�Õ
É�Ï-Ë=Ð-ÕZÛ�à
Ë�Ò�Ë=Ð-×�Ë=Ð-Ó�Ú°×�Ë�Õ�Ë�Ó=Õ(Î�Ô�Ð�É�Ð-×�Ô�Ò�Õ(Î�Ô�Ð�Ï-Ë�Ð�Ë�È�É�Õ�Î(Ô�Ð°È�Ë�Ñ�Î(Ë=Í�Ô�Ð°É���Ð-Ô�ßGÑ(Ë=×�Ï-Ë­ø�É�Í�Ë­Ô�Ç
È�Ö-Ñ�Ë�ÍhÛ�ú�Ù-ËX×�Ë=Ò�Ë=Ð-×�Ë=Ð-Ó�Ú±ÊRÉ=Ð-É�Ï�Ë�Ê1Ë�Ð-Õ�×�Ë�Ó=Î(Í'Î(Ô�Ð±Î�Í
Õ�É��-Ë=Ð±Ô�Ð¹Õ(Ù-ËNø�É�Í'Î(Í:Ô�Ç�Ò�È�Î�Ô�È�Î(Õ�Ú��-Ð-Ô�ßGÑ�÷
Ë�×�Ï�Ë�Þ
Î(Ð�×�Î�Ó�É�Õ�Î�Ð-Ï�ß�Ù�Î(Ó=Ù�Ò�È�Ô�ø�Ñ�Ë�Ê É�È�Ë�ÉEÎ�Í;Ê1Ô�Í'ÕQÓ�È�Î�Õ(Î�Ó�É=Ñ(Þ
É=Ð-×�Õ�Ù-Ö-ÍL×�Ë�Õ�Ë�È�ÊRÎ�Ð-Î�Ð-Ï�ßGÙ-Î(Ó=Ù
Õ(È�É�Ç�Ç>Î�Ó�É�Ï�Ë�Ð-ÕeÐ-Ë=Ë�×�ÍPÕ�ÔRÈ�Ë�è-Î�Í�ËGÎ�Õ(ÍPÓ�Ô�Ð-Õ(È�Ô�ÑeÒ�È�Ô�Ò�Ô�Í'É�ÑdÛ���ÚQÓ�Ô�Ð�Õ(È�É�Í'Õ(Þ�Õ(Ù-Ëvú+é�û
ü�ê	��Í'Ú«Í�Õ�Ë�Ê ý�á%â�ÿ
È�Ë=Ñ(Î�Ë�ÍvÔ�Ð±ÉU×�Ë�Ó=Ë�Ð-Õ�È�É�Ñ�Î(Í'Ë�×¹Ó�Ô�÷>Ô�È�×�Î�Ð-É=Õ(Î�Ô�Ð±ÊRË=Ó�Ù-É=Ð-Î�Í�Ê/Û-à
Ë=Ò�Ë�Ð�×�Ë�Ð�Ó�ÚN×�Ë�Õ�Ë�Ó�Õ�Î�Ô�Ð¹É�Ð-×/Ô�Ò�Õ�Î(Ô�Ð
Ï-Ë�Ð-Ë=È�É=Õ(Î�Ô�Ð±Î(Ív×�Ô�Ð-ËUÎ�Ð�ÉUÍ�Î�Ê1Î(Ñ�É�È�Ç�É�Í�Ù�Î(Ô�Ð±É=Í
Î(Ð¹Õ�Ù-ËXÜ�Ð-ú+é�û
ü­Í�Ú«Í'Õ(Ë=ÊRÞ¸É�Ñ�Õ�Ù-Ô�Ö-Ï�Ù±Õ�Ù-ËXÓ=Ô�È�È�Ë=÷
Í�Ò�Ô�Ð-×�Î�Ð-Ï
�-Ð�Ô�ßGÑ(Ë=×�Ï-ËRø�É�Í'Ë�Í�É�È�ËQ×�Î�Í�Õ�È�Î(ø�Ö-Õ(Ë=×NÉ=Ð-×NÓ=Ô�Ð-Õ�É�Î�Ð�Ô�Ð�Ñ(Ú�Õ�Ù-Ë1Î(Ð-Ç�Ô�È�ÊRÉ=Õ(Î�Ô�Ð�Ð-Ë�Ó=Ë�Í'Í�É�È�Ú
Õ(ÔU×�Ë=É�Ñ|ßGÎ(Õ�ÙU×�Ë�Ò�Ë�Ð-×�Ë�Ð-Ó=Î(Ë=Í�É�Ê1Ô�Ð-ÏUÐ-Ë=Î(Ï�Ù-ø�Ô�Ö-È�Î�Ð-ÏUÉ�Ï�Ë�Ð-Õ�ÍjÛ=ü!Õ�Î(Ñ�Ñ�Þ�Õ�Ù-Ë
Ê1É�Ð-É=Ï-Ë�Ê1Ë�Ð-Õ�×�Ë�Ó=Î(Í'Î(Ô�Ð
Ë�Ê1Ë�È�Ï-Ë�Í�Ç�È�Ô�Ê ÉQÐ�Ë�Ï-Ô�Õ(Î�É�Õ�Î(Ô�Ð�É�Ê1Ô�Ð�Ï�É�Ï-Ë=Ð-Õ�Í�Þ!ßGÙ-Î�Ó�Ù�Î�ÍOø�É�Í�Ë=×NÔ�Ð�ÉQÏ-É=ÊRË=÷>Õ�Ù-Ë�Ô�È�Ë=Õ(Î�ÓQÇ�È�É=ÊRË=÷
ß�Ô�È��ªÛ-ú+Ù-Ë1Õ(È�É�Ç�Ç>Î�ÓRÊ1É�Ð�É�Ï-Ë=ÊRË=Ð-Õ¸É�Ï-Ë=Ð-Õ(ÍGÉ�È�Ë1Í�Ö-Ò�Ò�Ô�Í'Ë�×±Õ(Ô¹ø�Ë1Í'Ë�Ñ�Ç>÷�Î(Ð-Õ�Ë�È�Ë�Í'Õ(Ë=×±É=Ð-×¹ÊRÖ�Õ(Ö-É=Ñ(Ñ�Ú
� Õ(Ù�È�Ë=É�Õ(Ë=Ð�
vË�É=Ó�Ù1Ô�Õ�Ù-Ë�È¶ßGÎ(Õ�Ù1Õ(Ù-ËvÒ�Ô�Õ�Ë�Ð-Õ�Î(É=Ñ|Ó�Ô�Ð-Í�Ë���Ö-Ë=Ð-Ó�Ë=ÍPÔ�Ç¸Ç>É�Î�Ñ�Î(Ð-Ï1Õ(ÔXÈ�Ë�É=Ó�ÙUÔ�ÐUÉ=Ï-È�Ë=Ë�Ê1Ë�Ð-Õ
ë�É=Ñ(Õ�Ù-Ô�Ö-Ï�Ù�Õ(Ù�Î(Í�Ð-Ë�è-Ë=È�Ù�É�Ò�Ò�Ë�Ð-Í'Þ!É�Í�Î(ÐNÕ(Ù-Î�ÍO×�Ô�Ê1É�Î�ÐNÉ=Ï-Ë�Ð-Õ�ÍGÉ�È�ËRÉ=Ñ(ßGÉ�Ú«ÍGø�Ë�Õ�Õ�Ë�ÈØÔ�Ç�Ç�Î�Ç�Õ�Ù-Ë1Ó�Ô�÷
Ô�Ò�Ë=È�É=Õ(Ë=ì Û!ú+Ù-Ë±Ó�Ô�ÊRÒ�È�Ô�ÊRÎ�Í�Ë=Þ+Õ�Ù-É�ÕØÕ�Ù-Ë�Ú;Ç�Î(Ð�É�Ñ�Ñ(Ú;Ó=Ô�Ð-è�Ë�È�Ï-Ë�Ô�Ð-Þ+Î�Í1É�È�Ë�Ç>Ñ�Ë�Ó=Õ(Î�Ô�ÐÂÔ�ÇvÕ�Ù-Ë¹È�Ë=Ñ(Ë=÷
è-É�Ð-Ó=Ë1Ô�ÇØÉ�Ð±É�Ï-Ë=Ð-Õ¶Î(Ð±ÉUÒ�É=È�Õ�Î(Ó=Ö-Ñ�É�È�Í�Î�Õ�Ö-É�Õ�Î(Ô�ÐªÛ���Ù�Ë�Ð±Õ(Ö-Ð�Î(Ð-Ï±Õ�Ù-ËUÍ�Ú«Í�Õ�Ë�Ê1ÞªÕ�Ù-ËX×�Ë�Í�Î�Ï-Ð-Ë=È�Ó�É=Ð
ø�Î�É�Í�Õ(Ù�Î(Í�ø�É�Í�Î�Ó
Ó�Ô�ÊRÒ�È�Ô�ÊRÎ�Í�Ë
Î�ÐXÉ:×�Ë�Í�Î�È�Ë�×�×�Î(È�Ë�Ó=Õ(Î�Ô�ÐXø�Ë:Î(Í'Í�Ö-Î�Ð-ÏXÓ=Ë�È�Õ(É�Î�Ð � Ò�È�Ë=Í�Ó�È�Î�Ò�Õ�Î(Ô�Ð-Í�
:Ô�Ð
Õ(Ù-ËGÖ-Í�ËGÔ�Ç£È�Ë�Í�Ô�Ö-È�Ó�ËGø�Ú:É=Ï-Ë�Ð-Õ�Í
ý�á`â�ÿ%Û

low  

SPEED  
(Km/h)  �������������������! ��#"���$���%��#���&�'�(���)���&�*���&�

medium  high  

low  

OCCUPANCY  
(Percentage)  

�������������������! ��#"���$���%��#���&�

medium  high  

low  

SATURATION  
(Flow/Capacity)*100  

�������������������! ��#"���$���%��#���&�

medium  high  
POS  

��+ �

��+ �
POS  

��+ �
POS

,.-0/21�321�465�7878-09�-0:0-<;�=?>�@�A�BC;�-05�A�7D;�5?E�9�78;�FCE�BC;G;�FCE�>�>�-<BIH�E�:0@�JC7



 

K�LNM(O�PRQ	SUT�S�V�WYXZV[O�T�\�V[T�W�]�^�V�_`P(LNa&T�\�b�^�WYbUacT�LNT�]�V�L�M(d&eUT�Q�V�_`T�SUS�Wfb�T�g�OhM(b`M(O�Vig�bUL�Q�M(Wf^�g�M(PRbUL
b�acT�_U\�T�L�g�V�_`j[V�g�P(Q�P(b�LNk.^�SUS�b�WfM.k.lmQnMRV�opQrq�stVuO�T�\�VuPRL�M(Wfb�_�^�g�V�_vMRO�Vig�b�L�g�V�SUM6b�aIT�L`KfL�MRV�wRw(P(d
]�V�L�MIjxV�g�P(Q�P(b�L�d�opT�y�P(L�]�zZQnQ�P(Q�M(T�L�MI{�Kfj}|~zx����T�L�_�b�^�MRw(PRL�V�_�O�bUX'T�]�V�L�M(d&bUW�P(V�L�M(V�_�y�L�b�XZw(V�_�]�V
T�L�_�Q�b�a�MRXZT�WfVhV�L�]�P(L�V�V�WfPRL�]�MRV�g�O�L�PR�U^�V�QZg�T�Lve�Vh^�QnV�_�MRb�]�^�P(_�VhMRO�VpS�Wfb�g�V�QnQZbUa�ThSUW�P(L�g�PRSUwRV�_
g�b�L�Q�MRWf^�g�MRP(b�LNb�acKfj}|~zxQ	e�T�Q�V�_`b�LN{�oh^�w(MRP(d&�IT�]�V�L�M.T�Wfg�O�PRM(V�g�MR^�WfVGq�KfLNS�T�WfMRP(g�^�wRT�W��~T�L`V���M(V�L�QnPRbUL
b�aZQ�M(T�L�_�T�W�_�b�e���V�g�M(d&bUW�P(V�L�MRV�_�ohV�M(O�b�_UQpO�T�Qhe�V�V�L�T�S�S�w(P(V�_�a&b�WxT�L�T�w(lmQ�P(Q��IXZO�P(wRV�M(V�g�O�L�P(��^�V�Q
a&Wfb�o�M(O�V�y�L�bUX�w(V�_U]�V�V�L�]�PRL�V�V�WfPRL�]�a�PRV�wR_�XZV�WfV�S�WfV�\�T�w(V�L�M}a�b�Wi_UV�QnPR]�LDq��[^�WuT�SUS�Wfb�T�g�O�O�T�Q
e�V�V�LuP(wRw(^�Q�M(WfT�M(V�_hPRLpMRO�VZWfb�T�_hM(W�T�a&a&P(gZopT�L�T�]�V�opV�L�M�_�bUopT�PRLDq
stV�T�W�V�g�^�WfW�V�L�M?XZb�Wfy�P(L�]�b�L�T�MRP(]�O�M(V�WpPRL�M(V�]�W�T�MRP(b�L�bUauM(O�V�_UPRa�a&V�WfV�L�M�SUO�T�QnV�QvbUauV�L�]�P(d

L�V�V�W�P(L�]�Kfj}|~zxQ2q.�.b�WxM(O�PRQhS�^�W�SUb�Q�V��ISUT�WfMRP(g�^�w(T�WxT�MRM(V�L�M(P(b�L�P(QNS�T�PR_�M(b�M(O�V�V���M(V�L�Q�P(b�L�b�axMRO�V
y�L�b�XZwRV�_�]�V�d&bUW�P(V�L�M(V�_vopV�MRO�bU_�Q}a�b�W�_�V�QnPR]�L
MRO�T�M�O�T�\�Vpe�V�V�L
bU^�MRw(P(L�V�_vP(L
M(O�P(Q?S�T�S�V�Wx�<����qr�IO�V
S�WfPRL�g�PRSUwRV�_�T�L�_�Q�M(W�^�g�M(^�W�V�_�g�b�L�Q�M(W�^�g�MRP(b�L�b�a�M(O�V`_�bUopT�PRL�y�L�b�XZwRV�_�]�V`e�T�Q�V�Q[b�a	Kfj}|~zxQ[X�P(wRw
e�V�g�b�ohS�w(V�ohV�L�MRV�_�e�ltT�_�_UPRM(P(b�L�T�wiQ�M(W�^�g�M(^�W�V�_�opbU_�V�wRQ�{fVGq ]�qI_UV�V�S�V�W
P(L�M(V�WfT�g�MRP(b�L�ohb�_�V�wRQn�
T�g��U^�T�P(L�M(T�L�g�Vpohb�_UV�w(Q��6QnMRWfT�M(V�]�PRghopbU_�V�wRQZV�M(gGq ��XZO�P(g�OvXZP(wRw�V�\�V�L�M(^�T�w(wRl�wRV�T�_�M(b�TNSUT�WfMRP(g�^�w(T�W
{�oh^�w(MRP(d&�fT�]�V�L�M�T�W�g�O�PRM(V�g�MR^�W�V�a�b�W�K�j}|~zxQrqhstV'T�WfV�S�T�W�M(PRg�^�w(T�WfwRl*P(L�MRV�W�V�Q�M(V�_�P(L�_�P(a&a�V�WfV�L�M
opV�MRO�bU_�QNMRO�T�M	Q�^�S�S�bUW�M?MRO�V�_UV�QnPR]�L�bUa[Q�M(W�^�g�MR^�W�V�_�PRL�M(V�WfT�g�MRP(b�L�SUwRT�L�Q`MRO�T�M}T�w(w(b�X�a�b�WiT�_Ulmd
L�T�ohPRgig�b�L�a�PR]�^�W�T�MRP(b�L`bUaIM(O�Vu�U^�V�QnMRP(b�L�Q?T�L�_vT�L�Q�XZV�WfQ?S�Wfb�_U^�g�V�_v_U^�W�P(L�]
Tp_�V�g�PRQnPRbUL
Q�^�S�S�bUW�M
_�P(T�w(b�]�eUV�M(X�V�V�L�^�Q�V�W[T�L�_�Kfj}|~z �f¡�¢U�£q6j[V�g�PRQnPRbUL�Qn^�S�SUb�WfM	a&b�W[Wfb�T�_�M(WfT�a&a�PRg�g�b�L�M(W�bUw}P(L�T�L
^�W�eUT�Luohb�M(b�WfXZT�liL�V�MRXZb�WfyuP(LhMRO�Vx¤}T�Q��U^�Vx¥	b�^�L�M(Wflm�UT�Q¦XZV�w(w~T�Q�a�b�WcMRO�VZohT�L�T�]�V�opV�L�M~b�a�e�^�Q
a&w(V�V�M(Q�P(Luk6b�^�M(O�V�WfLuk6S�T�P(L��UT�WfV�M(T�Wf]�V�M�_Ub�ohT�P(L�Q�a�b�W�M(O�V�V�\�T�w(^�T�MRP(b�Lpb�aDM(O�P(Q�T�S�SUW�bUT�g�O�q

§�¨ © ª © «0¬(­C® ¯0«0ª © °(±�² ³µ´0¶ ·C´0´0¸�¹�º�¸(»(¼�»�´�½£¼0¾ ¶�´0¸�½C¿ ¼0À(º(¸(¼0¾¼0¸(»�¹�º(¸�»(¼�»�´�½£¼0¾ ¶�´0¸�»(Á ÂfÃ Äµ¾ Å(À(´0Ã´0Æ(Ç0´0Ã Ã ²�È(È(É(É�Ê(´0Ë(Ì ËÄµ¼0¶ Ë(Ã ² ÍÏÎ º(ÐDÑ�º(¾ ¾ Ç0´ Î º(¾ ¼n¶ º�Òf¾ º ³ Î ´0À(¼0¶�Ó Ô2Õ Ö(É(×(Ø(É(Ù&ÚÍÏÎ º(ÐD½£¿ ¼0À(º(¸(¼0¾�¶ º�Òf¾ º ³ Î ´0À(¼0¶�Ó Ô2Õ È(É(×(Û(É(Ù&Ú

Ü�Ý8Þ Þ ßÏàÏá Ý Þ â
ã äÏå8æ ç�ãèÏé&åfæ ç�ã

ê ã
ã ë&åfæ ç�è�ì å8æ ç�ã

í~î ï�ð�ñ�ò�ïfó ô ï�ò ô ï�õ0ï�ó ó ö�÷

ø�ù�ú£û2ü0ý�þ ÿ�ù�ú�������ú£ÿ ú�û6ÿ ú��Iù�ú	�
���£ü
������þ���þ��~ÿ ��û�ù�ú����
��� ��� �
� �
� ����� ����� �"!$# � � %

& ��� ' %
( %)�

��� ��� �
� �
� ����� �����* ����� %

+ ú-,<ÿ$��ü0ú�þ.,�ù�ú£û2ü0ý�þ ÿ�ù�úcÿ ú?þ /�ü0,�ü0ú�þ �
����� ��ú�ü�2þ1�~ÿ ��û�ù�ú2���
354�687 9 :$;5<>=�?$@$A$BCA$DCE�B�F GHD�@.E�I B�J5?$@$B�FK L D8D8A$M5F ?$N?$O8O8P L B8@$O8Q$M5R$I J$RS5T�U8V W X$Y5Z>=�?$@$A$BCA$DCE�B�F GHD�@.A$[ \ K L F P$J$P$D KK L D8D8A$M5]
D8A$I P$]
^$R$I J$R?$O8O8P L B8@$O8Q$M5F ?$N

_>`$Y$T8aHb�c _>d"efbgMhO8?$@$J$D K G I ?$@2B8G5E�I B8J$?$@$B8F_>`$Y$T8aHb$i$_>d"efjgMhO8?$@$J$D K G I ?$@2B8G5E�I B8J$?$@$B8F_>`$Y$T8aHk$_>d"efb
MlO8?$@$J$D K G I ?$@2B8G5E�I B8J$?$@$B8Fm>T8n$o$a `$V X$p1m1b
MqO8?$@$G D8@$G I ?$@2F D8r$D8FH].D8A$I P$]
s>p X$tvu�X$a a U8T8p X$a `2V X2w�a X$x$p T8n$`$VV y$p X$o$n$y.m>X$Y$z$`2z$TC{�`$a V
| }�~ �$�$^ �$�$�
�s>p X$tvu�X$a a U8T8p X$a `2V X2w�a X$x$p T8n$`$VV y$p X$o$n$y.u�`$Y2u�`$p `$a a T8o2� ��~ �$�$^ �$�5�)�s>p X$tvu�X$a a U8T8p X$a `2V X2w�a X$x$p T8n$`$VV y$p X$o$n$y.`$a V T8p Y$`$V W �8TH��`5V y$��� ��~ �$�$^ �$�$�
�
s>p X$t�u�X5a a U8T�p X$a `2V X2u�`$Y2u�`$p `$a a T�o	M�� � D8Ds�p X$tvu�`$Y2u�`$p `$a a T8o2V X2{�W `$n$X$Y$`$a�M�N�I G R L � ? ��F D�] Ks>p X$t�{�W `$n$X$Y$`$aHV X2w�a X$x$p T8n$`$V)M N�I G R L � ? ��F D�] K

���8���������������������-�8�¡ >¢����-�
£��8¤



¥�¦
 §�¨H©�ª�«�©C¨H¬�­ ¦ ®�¯�°C±³² ©¡´µ©C¶ ² ©�¬�· ¦�¸�¥�¹�¹�º�»�¼�½0¾�¿�¿�¾�À�Á�ÂvÃ�Ä�ÅÇÆ È�É1Ê�É"Ë�Ì�¾�ÉÇÍvÎ�Ï�ÐCÉ.Ñ8Æ Ò>ÐÔÓÕ¾�Ö�Ðg×8×fÆ À�Ø�ÙCÚHÛÝÜ
Þ0ßHàCá1á Ù

âãÙ
 ä ßHå�æ¡ç³è Ù é�Ù ê�é�ë�ì ç�í�ß ì á>à�î ì ß ì ç ä Ù�ï�ð�ñ�ò�ñ�ó�ô�Ã�ÐCÒ.Æ Ø�À�õ�É>¾�È�× ÐC¿öÄ�¾ã× ÷øÆ À�Øgê�ù å�ßHú ì ç�û ì�ü�ý5þ�ì ç�ç ê

ÿãÙ
 
é�ë�ì ç�í�ß ì á1àCî ì ß ì ç ä Ù�ï�ð�ñãò�ÿ�ó�ô�� å�æ ì ßHí�á ì���ì�� å�ç�å þ�� å ý Þ0ßHå��
	8à þ Ü å�	���
8ç�ú ����� àCá Ù�Â�� ���CÓÕÊ�Ø�Ê
�.Æ À�Ð
������� ê�ñ
��ð���Ù

�ãÙ
 
é�ü àCç ì! .Ù ê�Û á1á>å�æÔá>î�
 Ü	Ùøï�ð�ñ�ñ�ñ�ó�ô è"
8á$#8ß�
�� ü #8à�í ù å�í�à�	8á ý å�ß�èÔà�%�
8á$
8å�ç Ü2ü
��� å�ß�# Ù-Ú ç ô'& à�
)( ï àCí Ù ó�ô
Ó+*�×8Ñ8Æ ,HÂvØ�Ð�À�Ñ�Ä�ËøÒ.Ñ ÐC¿�Ò.- Â ÓÕ¾�Ö�Ð�É1À�ÂgÏ�ÏãÉ1¾�Ê�/�0hÑ ¾�Ã�Â1����ù Ú�� Þ ßHà�á1á ê��
2�ñ
��2
3
�

2ãÙ
 
é�ü àCç ìCê4 .Ù 576 àCßHç
8�ç�í�à�9 ê4 .Ù 5øù å
	�
8ç ìCê�ù Ù�ï�ð�ñ�ñ�:�ó�ô û�ç�å�æ;	8à�í�ú�à�< Û ß�
8à�ç
#8àCí è�àCá$
8ú�ç å ý�ì ç�= �
� 	)
�% ì <
#�
få�ç ý å�ß�>�à ì 	 � 
 þ à � ß ì�ý$ý 
�% ù ì ç ì ú
à þ à�ç�# ÙøÚ ç ôøõvÉ1¾�/?�gÍ1*�É1¾�Ï@�v½0¾�À5ÌA�g¾�À ÂvÉ.Ñ8Æ Ì-Æ /øÆ Êã×A�HÀ�Ñ Ðg×f×8Æ Ø�ÐCÀ
/CÐ
� Í¡½0Â1��,�B�C ��D & 
�	8à �FE Ü å�ç�á ê�â�ð�����â��
2

:ãÙ
 G ß5à�ç
% ë�êãÜ Ù�ïHâ
3
3�3�ó�ô�Ã�Ð�/øÆ Ò.Æ ¾�À�ÂvÀ�Êã× ËgÒ.Æ Ò�Ê�À�Ö�Ã�Ð�/gÆ Ò2Æ ¾�À³Ä�*�Ï�Ï�¾�É2Ñ$Ù� å ë ç & 
)	8à �FE Ü å�ç�á

�ãÙ
 
6 àCßHç
8�ç�í�à�9 êH .Ù 5µÛ á1á1å�æ¡á1îI
 ê Ü Ù 5FJÔì ß�%�K ì < Ü à�ßHß ì ç�å ê = ÙÔïHâ
3�3�â�ó�ô ù ü 	�#�
 ì ú
à�ç�#L=¡ß�% ë 
�#8à�%�# ü ßHà�á ý å�ß
Ú ç
#8à�	)	�
8ú
à�ç
# � ß ìCý5ý 
�% ù ì ç ì ú
à þ à�ç�# Ü�� á$#8à þ á Ù�M.É>Ê�À�ÒfÏ�¾�É2Ñ ÊãÑ8Æ ¾�ÀONvÐCÒ1Ð�Ê�É$/�0h½�ê û;	 ü æÔàCß

ò�Ù
 
6 àCßHç
8�ç�í�à�9 ê. 2Ù 5�Ü àCßHß ì ç�å ê. 2Ù	ïHâ
3�3
3�ó�ô'P ç���
8ßHå�ç þ à�ç
# ì 	 Pvþ à�ßHú
à�ç�% � ù ì ç ì ú�à þ àCç
# Ü2ü
�
� å�ß�#8à�íQ� �
û�ç�å�æ;	8àCí�ú
à ù å�í�à�	�	�
fç�ú � à�% ë ç

�R ü à�á Ù1Â1� ½0¾�¿�¿;*�À�Æ /CÊ�Ñ8Æ ¾�À�Ò ���S�T���

ñãÙ
 
Ú úI	fàCá$
 ì á ê�é�Ù = Ù 5UJ¡ì ß�
 V
åO= � àCá$# ì ß�8Cç êøùöÙ�ï�ð�ñ�ñ�ñ�ó�ôXW"P > � à�% ë ç

�R ü à"< é å�ç�%�à � # ü�ì 	)
8á ì #�
få�ç ý å�ßY=¡ú�àCç
#
Û ß�
8à�ç�#8à�íÕè�à��
à�	8å ��þ àCç
# Ù
Ú ç ô
õvÉ1¾
/7��¾HÌ Ñ 0�Ð�Z�Ñ 0S�HÀãÑ ÐCÉ1À�ÊãÑ8Æ ¾�À�Êã×�½0¾�ÀHÌ�Ð�É>Ð�À�/�Ð ¾�ÀS�HÀ5Ì2¾�É1¿�ÊãÑfÆ ¾�ÀhÄ�ËgÒ$,
Ñ Ð�¿�Ò ÂvÀ�Ê�× ËgÒ.Æ Ò�Ê�À�Ö³Ä�ËøÀãÑ 0�Ð�Ò.Æ Ò � �HÄ�ÂvÄ@[B
B � ê �
å
	 ü�þ à 2�ê
2�ÿ
2 < 2
�
3ãÙ

ð�3�Ù
 
Ú úI	fàCá$
 ì á êvé�Ù = Ù 5AJ¡ì ß�
 V
åO= � à�á$# ì ß�8Cç ê�ù Ù 5\J å�ç
9�8�	8à�9 êY .Ù é�Ùøï�ð�ñ�ñ�ñ�ó�ô = Ü.ü ß���à � å ý =Ôú
à�ç�#�< Û ß�
8à�ç
#8àCí
ù à�# ë å�í�å
	8å�ú�
8à�á ��Ú ç ô��HÀãÑ Ðø×8×8Æ Ø�Ð�ÀãÑ�Â�Ø�Ð�ÀãÑ Ò!]-Ù�ÜX� ß�
8ç�ú
à�ß�<�^µàCß�	 ì ú Ù

ð�ð�Ù
 
 1ì %�å
��á1å�ç ê�Ú�Ù 5 ä å�å
% ë�ê
J Ù 5 > ü�þ � ìCü ú ë�ê� .Ù�ï�ð�ñ�ñ�ñ�ó�ô7M�0�Ð`_ ÀãÆ Ì-Æ Ð�Ö³Ä�¾5Ì	Ñ a�Ê�É1ÐÔÃÔÐ�÷�Ðg× ¾�Ï�¿ÔÐ�À�Ñ�õvÉ1¾�/�Ð�Ò>Ò�Ù=Ôí�í

8á1å�ç
< & à�áb	fà �

ð�â�Ù
 
û"
8ç�ç �.ê è Ù 5cJ à�å�ßHú�à ý5ý5êµùöÙ > ì å ï�ð�ñ�ñ�:�ó�ô = Ù = þ à�# ë å�í�å�	få�ú � ì ç�í þ å�í�à�	�	�
fç�úd#8à�% ë ç�
)R ü à ý å�ß
á � á$#8à þ á�å ý ä è Ú0ì ú
à�ç
#8á Ù�Ú ç ô�ÂvØ�ÐCÀ�Ñ Ò.evÉ1ÐCÊ
fgÆ À�Ø³Â1a�Ê�Ë	ê�ÜX� ß�
8ç�ú�àCß�<�^µà�ß�	 ì úð�ÿ�Ù

 
û"
8ßHá$% ë�ý 
8ç�î 6�Ù.ï�ð�ñ�ñ�ñ�ó�é å�	)	8à�%�#�
���à � ß ì�ý$ý 
�% é å�ç
#8ßHå
	'
fç ù å
#8å�ßHæ ì�� á ÙX��ü #8å�ß�
 ì 	 ì #'# ë à!�
��g h Í�_iN�ji,
Ó Æ ÀãÆø½0¾�À5Ì2ÐCÉ1Ð�À�/�Ð ¾�À�Â1� Æ À�M2É1Ê�À�Ò"Ï�¾�É.Ñ Ê�Ñ8Æ ¾�À�Ä�ËgÒ.Ñ Ð�¿�Ò Ê�À�Ö�Ä
/gÆ Ð�À
/CÐ	Ù�6 à�	8á$
8ç�î�


ð���Ù
 
û"	8à�
8ç ê�ùöÙ 5�ù à�# ë 	�
8à ê
k Ù�ï�ð�ñ�ñ
2�ó�ô�Á�À�¾
a�× Ð�Ö�Ø�Ð�,�e�Ê�Ò1Ð�Ö�Ã�Ð�/øÆ Ò.Æ ¾�À�Ä
*�Ï�Ï�¾�É.Ñ�Ä�ËøÒ.Ñ Ð�¿ÔÒ�Ù� å ë ç & 
�	fà �

ð�2�Ù
 
ù ì 	8å�ç�à ê
� Ù 5�é ßHå�æÔáb#få�ç ê û Ù�ï�ð�ñ�ñ
��ó�ô���ë à Ú ç
#8à�ßHí�
8á$%�
 � 	�
8ç ì ß �ÕÜ # ü í � å ý0é å
<Hå�ßHí

8ç ì #)
8å�ç �g½0¾�¿ Ï�*ãÑfÆ À�Ø
Ä
*�É1÷�Ð�ËøÒil�C �T����D ò��
�ãð�ð�ñ

ð�:�Ù
 
ù %�è�àCß þ å�#)#  .Ù ï�ð�ñ�ò�ò�ó�ô Þ0ßHà�	�
 þ 
8ç ì ß � Ü #8à � á � å�æ ì ßHí ìH��ì�� å�ç�å þ�� å ý Þ Ü.ù á Ù�Ú ç ôøù ì ß�% ü á ï à�í Ù óHê
Â1*�Ñ ¾�¿ÔÊ�Ñ8Æ À�Ø�Á�À�¾
a�× ÐCÖ�Ø�Ð Â1/�m�*�Æ Ò.Æ8Ñ8Æ ¾�ÀãÌ�¾�É�ÍvÎ)ÏãÐ�É.Ñ�Ä�ËøÒ.Ñ Ð�¿ÔÒ�ê û"	 ü æÔà�ß

ð���Ù
 
Û á1á>å�æÔá>î�
 ê�Ü	Ù�ï�ð�ñ�ñ�ñ�ó�ô�½0¾
,H¾�É1Ö�Æ À�Ê�Ñ8Æ ¾�ÀhÆ À�ÂvÉ.Ñ8ÆÌ	Æ /gÆ Êã×�ÂvØ�Ð�ÀãÑ�Ä�¾�/øÆ ÐøÑ8Æ Ð�Ò�êãÜ�� ß�
8ç�ú
à�ß�<�^µàCß�	 ì ú

ð�ò�Ù
 
Û á1á>å�æÔá>î�
 êÝÜ	Ù 5 Ü àCßHß ì ç�å êF .Ù ùöÙ�ïHâ
3�3�ð�ó�ô =¡ú�àCç
#�<�� ì á1à�ín=¡ß�% ë 
)#8à�%�# ü ßHàCá ý å�ß!=¡í
� ì ç
%Cà�í èÔà�%�
8á$
8å�ç
Ü.ü��
� å�ß�# Ù�Ú ç ô�õvÉ1¾
/7�
oµ¾�É$fCÒ$0�¾�Ï ¾�ÀO�HÀãÑ Ðg×8×fÆ Ø�Ð�À�Ñ�õ10�ËøÒ.Æ /�Êã×�ÂvØ�Ð�ÀãÑ Ò � oµÂ1p � ê�W >  1é

ð�ñ�Ù
 
Ü 
�	��
à�ß ê�ù Ù�ï�ð�ñ�ñãð�ó�ô�Ä�ËøÒ.Ñ Ð�¿ÔÒµÑ 0�ÊãÑ�Ä
*�Ï�Ï�¾�É.Ñ�Ã�Ð�/gÆ Ò.Æ ¾�À�Ó Ê�f�Ð�É>Ò�Ù� å ë ç & 
�	fà �FE Ü å�ç�á

â�3�Ù
 
^F	 ì�ë�ì � ì á êãÚ�Ù à�# ì 	 ïHâ
3�3�â�ó�ô =¡ç Ú ç�#fà�	�	)
8ú
à�ç�# ù ü 	�#�
 ì ú
à�ç�# ÜX� á$#8à þ ý å�ß & =�q ù ì ç ì ú
à þ à�ç�# ÙI�HÍ�ÍvÍ
�HÀ�Ñ Ðg×f×8Æ Ø�ÐCÀ
/CÐ¡Ä�ËøÒ.Ñ Ð�¿ÔÒ �
r��T����D :�â��
��â

âãð�Ù
 
& å�å�	8í�ß�
8í�ú
à ê ùöÙ 5" àCç�ç

8ç�ú�á ê q Ù 5 û"
8ç�ç �
ê è Ù¡ïHâ
3�3
3�ó�ôF��ë à J¡ì 
 ì ù à�# ë å�í�å�	få�ú � ý å�ßs=¡ú�àCç
#�<
å�ß�
8àCç
#8à�ít=Ôç ì 	 � á$
8á ì ç�í è�àCá$
8ú�ç ÙgÂ1*�Ñ ¾�À�¾�¿Ô¾
*�Ò�ÂvØ�ÐCÀ�Ñ Ò³Ê�À�Ö Ó+*�×8Ñ8Æ Ê�Ø�ÐCÀ�Ñ Ä�ËøÒ.Ñ ÐC¿�ÒOu � u � Ù û"	 ü æ¡à�ß
=;% ì í�à þ 
)% Þ ü �
	�
8á ë àCßHá ê�âãò�2���ÿ�ð�â


