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prqVsEputwv vbx y;z {}|~p�x$��z v;��{
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� �}vw�}p�����qU|��Q�Vv�sQ���}�G�L�G���$���7�L���U�,�� [�G�`¡O¢ ��£b��¤�¥¦�EyUv;�
§ �VsQqVsLx sE¨Y{Myfv;�Vy�p�y�x sE| § �VsE|~p�yfv�sE��qU�}v ��©Eª z�«^v;x;�Q{MyUv
qU�Mv^x sE| § �VsE|~p¬yUv;� ��©Eª x;�Q��Vv;����Q�¦�®|~sL�}pr�u¯,�E�L¯�{¦yfv;�
p¬���usE�V|��[qUp¬sE�]°MqV�}v,v;��qVp��Vv{MyUv �w�E�VsE{ § ¥5v;x sE|~v;yw±L{}¨��Mv �U²
�Q¥M¨�v+qUs=yUv;x �Uv q��Vv ±�v ¨��[qVp�s��³�Q�¦�´{MyUv �µp¬| § v;�VyUsE�¦�[qUp¬sE�]z
¶ �e� ·$� �U¸?�G°7sE�MvsQ�	qV�}v,|~s�yfqw¹�p���v;¨�¯�{MyUv;���}v qº¹Ys��U»��Q{}²
qU�Mv ��qUp�x �QqUp¬sE� § �VsQqVsLx sE¨�y °�p�y�}s¼v ½}xev § qUp¬sE��zµ¾=�}v;�¿qU�Mv
À v �V¥5v �Vs�y ¶ � ¡¼Á���G�`�G�n·e���`�n¸[ÂÄÃ*� ÂM�i�e�Å¢ ¶ Á�Ã5¤�p�y�xes�|�²
§ �VsE|~p�yfvb�o°��Q¨¬¨wqU�}v+{MyUv �3»Ev ¯�yO�Q�Vv¼ve½ § s�yUv;�o°�qV�L{My3�Uv ²
±Evb�Q¨¬p��M�O�Q¨¬¨�qU�}v�v �¦xe�V¯ § qUv;�Æ�}�[q$�O�E�M�d�E¨�¨¬s[¹�p¬�}�O�E�Æ�E��²
±Ev;�VyV�Q�V¯+qUsÅp¬| § v �$yUsE�M�QqUvµ�Q�L¯¿{MyUv �bzÈÇ��J�E�É����±Ev;�VyV�Q�V¯
�M��y § �L¯LyUp�x �Q¨���x x v;yVyÊqVs~qU�}v À®Ë®Ì �Ms�yfq;°}s��Íx;�Q�3sE¥�q$�Qp¬�
�E�}|�p¬�}p�yºqV�V�QqUs����Vp�����q$y ° À®Ë®Ì xes�| § �Us�|~p¬yUv,p�y § s�yVyUp�¥}¨¬vE°
�Q�¦�´x �QqV��yºqV�Us § �}p�xQz � sÈyUsE¨¬±Ev¼qV�}p�y § �Us�¥}¨¬v |�°w�E�M�=qVs
��v;|�s��MyfqU�$�[qUv�qU�}v�x � § �Q¥}p¬¨�p�qUp¬v;yÊsQ��yUv;xe{M�Uv��¦�Q�$��¹^�E�Uv�°Q¹^v
�M�?±�vdp¬��qVv ���V�QqUv;�=qU�}v+Çº«ÍÎÐÏLÑEÒQÓ8yfvbxe{}�VvÆx s § �Vs�xev;yVyUsE�
p¬��qVs À v;�U¥5v �Vs�y�Ô�Ò À®ËJÌ zoÕ�y��O�Uvbyf{}¨�qwsE�*qU�Mv�p¬��qUv ���V�Q²
qUp¬sE�]°�s�{}�Êp¬| § ¨¬v |~v ��qUvb� À®Ë®Ì § �Uvbyfv;�U±�v;y*yUv;x {}�Vprqº¯�v ±�v �
p���qV�}v À®ËJÌ �}s�yºq��M��yÍ¥¦v;v �µxes�| § �Us�|�p�yUv;�oz

Ö ×�ØYÙ�Ú}Û�Ü�Ý�Þ5Ù}ßfÛÊØ

à ±Ev;�*qV�}v § �EyfqÍ��vbx ����v;y;°��L{}|~v;�Us�{MyYyUv;x {}�Vprqº¯ § �VsQqVsLx sE¨�y
�M�?±�v�¥¦v;v ����v;±Ev;¨�s § vb���Q�M�~�¦�?±Ev�¥5v v �3á�{}prqVv�yU{Mx x v;yVyº�u{}¨
�[q�p¬| § �Vs[±�p¬�}�Åxes�| § {�qUv;��yf¯�yfqUv;|âyUv;xe{M�Up�qº¯E° § �Us[±Lp���p¬�}�
yV�[�uv*�M�E�M��¨¬p��M��sQ�Mx �Up�qUp�x �E¨Ep¬���usE�V|��[qUp¬sE�]z]ã�s[¹^v ±�v �b°eqU�Mv �Vv
yfqUp¬¨�¨^�Uv;|��Qp¬�Mys��}v�¨��Q�V�Ev�yUv;x {}�Up�qº¯Å���Uvb�E�oäÊå¦æ5çéè[êLë}ìíìuå
î æÄï�æ¦ðÅñ�ï�æLòóò~ô�ë�ð¿å5æ¦ç�è8õ�æ¦ö¿÷�ç�ð;ê�èùønú î æ¦øíï�û�ü
Çi�M��v;v;�o°M¹�prqV��x {}�V�Uv;��q�x sE|~|~sL�}prqº¯�x sE| § {�qVv ��qVv;x$�}�MsE¨�²
sE��¯E°*p�q~p¬y~á�{}p�qUvµ��p�ý�x {}¨�q�qVsÆ�¦�?±EvOx sE��þ5��v �Mx vOp¬�Èyf¯�yf²
qUv;|ÿp¬��qUv ���Up�qº¯���¥5v;x;�Q{MyUv������ § �L¯LyUp�x �Q¨�yUv;x {}�Up�qº¯¿qVv �M�}y
qUs3¥5v�s[±�v �V¨�sLs�»Ev;��p¬�Æx sE|~|~s���prqº¯µ�¦�Q�$��¹^�E�Uv�°��
	��wyUsQ��qf²
¹Í�Q�VvÊ¥}{}��y�p��}v;±Lprq$�Q¥}¨¬¯®p���qV�Us���{Mx v^yUv;x {}�Vprqº¯JqV�}�Uvb�[q$y °Q�E�M�
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� © �w�}v ¹ yf¯�yfqUv;|~yJp¬��qU�Vs���{Mxev~�}v;¹ § �VsE¥M¨�v;|~y;z~Îµs�yfq®sQ�
qU�MvOyUv;xe{M�Up�qº¯ÆyUsQ��qº¹Í�Q�Vv��?±[�Qp¬¨¬�E¥}¨�v~qVs��}�?¯dp¬�E�}s��UvbyJqU�Mv;yUv
��p�ý�xe{}¨�qUp¬v;y;°E�Q�¦�yfp¬| § ¨¬¯�EyVyfv;�fq$y�yU¯�yºqVv | p���qVv �E�Vp�qº¯Ez � �Mv
�Vv;�EyUsE�Mp��}��¥¦v;�}p��¦�¼qV�}p¬yJ��yUyUv �UqUp¬sE�µp�ywqU�M�Qq § �L¯�yUp¬x;�Q¨	�[qU²
qV��x$»�yÊ�Q�Vv�|~sE�Vv���p�ý�xe{}¨�qYqVsve½�vbxe{�qVv�qU�¦�Q��yUsQ��qº¹Í�Q�Vv��[qU²
qV��x$»�y z
ã�s[¹^v ±�v �b°}qV�}p¬y��EyVyU{}| § qUp¬sE�¼x;�Q�¼�}sO¨�s��}�Ev;��¥5v�x sE�MyUp¬��²
v �Vv;�Å�Vv;��yfs��M�Q¥M¨�v��EyqU�}vO±[�Q¨¬{}v�sQ��p¬���usE�V|��[qVp�s��ùyºqVsE�Vv;�
p¬�ùxesE| § {}qUv �$yJp¬�Mxe�Vv;��yfvby zjiMsE�v ½}�Q| § ¨¬vE°�qV�}v Ì Ç Ìlk ve²
xe{M�Up�qº¯~¾Æs��U»Lp¬�}�nm��VsE{ § �Vv § sE�UqUvb��qU�}vwqU�Mve��qÍsQ�]�|~vb��pr²
x �E¨�yUv �V±Ev;��qV�M�[q	xes���q$�Qp¬�}v;��}p����}¨¬¯ § �Up¬±[�[qUv^p¬���usE�V|��[qUp¬sE�]°
yU{Mx$�Æ��y�yUs�xep��Q¨	yUv;xe{M�Up�qº¯µ�L{}|,¥5v �$yJ�Q�M�d|�vb��p�x �Q¨	�Mp¬yfqUsE²
�Vp�vby�sQ��|��Q�L¯J��sE�MsE�$y��[q���{}�}p¬±Ev;�VyUprqº¯w�}s�y § p�qV�E¨íz Ì sE�MyUp¬��²
v �Vp¬�}��qU�}v § �Up¬±[�[qVv��M�[qV{}�Vv�sQ�ÍqU�}vOyºqVsE¨¬v �¿p¬���usE�V|��[qUp¬sE�]°
qU�MvJ�M�Q|��Q��v�qU�Mvwp¬�Mxep���v;��q�x;�Q{MyUv;��¹Í�EyYve½LqV�Uv;|�v;¨�¯�yUv �Vp�²
sE{¦ySop��q�r`z
� �}vwqUp¬|~vwp�y^�Up¬�E��qÊqVs�¥5v ��p��3�E�}�}�UvbyUyUp��M�qU�Mv(s¦�?¹^v;���Eyf²
yU{}| § qUp¬sE�+qU�¦�[q § �L¯�yfp�x �E¨	�[qfq$�Ex$»¼p�yJ{}�}¨¬p¬»Ev ¨¬¯d�E�M�ÆqU�M�Qq
yU¯LyfqUv;| p¬��qVv ���Up�qº¯¼p�yJp���qV��xGqjo © 	�r�z à �}v�� §M§ �Us��Ex$�Æp¬y�qVs
v | § ¨¬s[¯¼yUv;xe{M�Uv��M�Q�$��¹Í�Q�Vv,¹�p�qU�ÆqU�}v��us�¨�¨¬s[¹�p��M�3x sE�MyUp¬��²
v �$�[qVp�s��My�p��É|~p��M��zti�p��$yºqb°ÊyU{Mx$�S�M�E�V�}¹^�E�Uv3yf�}s�{}¨��ù¥5v
§ �L¯�yfp�x �E¨�¨¬¯ùq$�Q| § v ���Vv;yUp�yºq$�Q��q;z k vbxesE�¦�o°ÍqUs8|�p¬�}p¬|~pvu;v
yUsQ��qº¹Í�Q�Vvjs¦�?¹�y;°Êp�q�yU�}sE{}¨��É¥¦v¼yUp¬| § ¨�vµ�Q�¦�SqV�}�VsE{}���}¨�¯
qUvbyºqVv;�oz k v;x {}�VvÆ�M�E�V�}¹^�E�Uv¼p�y��}s[¹ ¥5v p¬�}�É|��EyVy § �UsE²
��{Mx v;�¼�E�M��p�y�¥5v;x sE|~p��M��|~sE�Vv¹�p¬�}v ¨¬¯��?±[�Ep�¨��Q¥}¨¬vc�uv�z �¦z�°
o 	w�Q°EÓ}°QÏ © r1�G°�yfs�p�qÊx �Q���}s[¹8¥¦v�|~sE�VvÍ�Uvb�E��p¬¨¬¯®p���qUv;�E�$�[qVv;�
¹�p�qU�¿ve½�p�yºqVp��M�dxes�| § {�qUv;�p��}�u�V��yºqV�U{MxeqU{}�Vv;y;z�Çi�ÅqV�}p�yve��²
�usE�Uq;°[¹^vÍyfvbxe{}�VvÊs��}vYsE�}qU�MvY|~s�yfq	xe�VprqVp¬x;�Q¨LxesE| § sE�}v;��q�p¬�
xe{M�U�Vv ��q®xesE| § {}qUv �yU¯�yºqVv |�y7x�qV�}v�qU�V{MyºqVv;�dqU�}p¬�$� § �E�fqº¯
p¬� À v �V¥¦v;�Us�y °��M�Q|~v;¨�¯�°EqV�}v ¶ � � ·$�e�U¸[� ¶ �e¡®Á,���$�`�G�n· ���í�n¸QÂ
Ã*�eÂ¦��� ��¢ ¶ Á�Ã5¤[z
¾+v^p¬��qUv;�E�$�[qUvb�®qV�}v�Çº«ÍÎXÏ�ÑQÒQÓwyfvbxe{}�VvÍxes § �Us�xevbyUyUsE��p���qVs
qU�Mv À v �V¥¦v;�Us�y À®Ë®Ì °Q¹��}p�x$���¦�Ey��Vv;yU{}¨rqVv;��p���qV�}v�p�| § ¨¬ve²
|~v ��qUvb� À®ËJÌ § �Uvbyfv;�U±Lp¬�}�Ox �Up�qUp�x �E¨*yfvbxe�Vveq$ywv;±Ev;�Æ¹��}v;�
xes�| § �Us�|~p¬yUv;�oz � �}p�y § � § v � § �Vv;yUv ��q$y�qV�}v�|~sEqUp¬±?�QqUp¬sE��°
��vbyfp¬�E��°LyUv;xe{M�Up�qº¯�xesE�¦yfp���v �$�[qVp�s���°Ep¬| § ¨¬v |~v ��qV�QqUp¬sE��°��E�M�
§ v �U�usE�V|~�E�MxevJv;±?�E¨�{¦�[qUp¬sE�OsQ��qU�}v § �Us�yºv;xGqbz
¾+v�{MyUv�qV�}v�qVv �V|{zUx �E�V��|3qUsd�Vve�uv;�qVs¼qU�Mv�ÏLÑEÒQÓM°��E�M�
zf�Ms�yfq�|wqUs®�Vve�uv;��qUsJqU�Mv�¹Ys��U»�yfqV�[qVp�s��qVs®¹��}p¬x$��qV�}v�ÏLÑEÒQÓ
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Î¼�E�L¯ �Uvbyfvb�Q�$x$�}v �$y¼�¦�?±EvÉp¬��v;��qUp�þMv;� qU�}v § �Us�¥}¨�v;| sQ�
§ �L¯�yUp¬x;�Q¨wyUv;x {}�Vprqº¯ÈsQ�,�}p¬yfqU�Vp�¥M{�qUvb�kxes�| § {�qUv;�3yU¯�yºqVv |�y
o 	%��°ÍÏ�q�° © Ñ7r�z����}¨¬p�»�vÆ|��Ep����u�$�Q|~v+xesE| § {}qUv �$yOsQ�qV�}v
§ ��yºqb°�p¬�p¬yUsE¨��[qVv;� x sE| § {�qVv �Åxev ��qVv �$y °�qUs��}�?¯B� yÆx sE|�²
§ {}qUv �Êv �L±Lp��VsE�}|~v;��q*x sE�MyUp¬yfqVy*sQ� § �L¯LyUp�x �Q¨¬¨¬¯,��p�yºqV�Up¬¥}{�qVv;�
§ v �$yfs��M�Q¨�xes�| § {�qUv;�VyÉ�Q�¦� ¹Ys��U»�yfqV�QqUp¬sE�My;°Ox sE�}�}vbxGqVv;�
¥L¯È�}veqº¹^sE�V»�y z k {¦x$�´�Q�=v;��±Lp¬�Us��}|~v ��q�p�yO��p�ý�xe{}¨�q�qVs
§ �VsQqVv;xeq~¥5v;x;�Q{MyUvµxes�| § {�qUv;�Vy��E�Uv��Ev;sE���V� § �}p�x �Q¨¬¨¬¯Å�}p¬yf²
qV�Up¬¥}{�qVv;�o°Q|��E»�p¬�}�wprq�|~sE�VvY��p�ý�xe{}¨�q�qUsJxesE��qV�Us�¨ § �L¯�yfp�x �E¨
��x xevbyUy;z�i}{}�UqU�Mv �b° ªÍÌ yÍ�Q�M�O¹Ys��U»�yfqV�QqUp¬sE�MyY�M�?±Evw¹Yvb�Q»�v �
§ �L¯�yUp¬x;�Q¨ § �VsQqVv;xeqUp¬sE�ÆqU�M�E�¿|~�Ep��}�u�V�E|�vbyJp��ÅqV�M�[q § ��¯�yf²
p�x �E¨���x x v;yVy�qVs3x sE| § {�q$�[qUp¬sE�¦�Q¨��Q�M�ÆyºqVsE�$�Q�Ev���v ±Lp�xev;ywp�y
qº¯ § p�x �E¨�¨¬¯ § s�yUyUp�¥M¨�v+¥L¯ÈyUp¬| § ¨�¯=s § v;�}p��M�ùqU�MvÅx s[±Ev;��sQ�
qV�}v�xes�| § {�qUv;�;z�i}s��®ve½}�Q| § ¨¬vE°��O�¦�Q�$�Æ��p�yU»d���Vp�±�v~x;�Q�
¥5vv;��yfp¬¨¬¯��Uv;|~s[±Ev;���u�VsE|.� § v �$yUsE�M�E¨�xesE| § {}qUv �bz à �¦xev
p�qÊp�y*�Vv |~s[±Evb�o°E�Q������±Ev;�VyV�Q�V¯x �E��|�s�{}��qÊp�qÊsE�~�}p�y*s[¹��
x sE| § {�qVv �wqUsO��x x v;yVy�p�q;°osE��x �E�¼|��Q»Ev���xes § ¯��E�M�¼�E��²
�E¨�¯�u v�p�q,s��¦²�¨�p¬�}v�z k sE|~v ªÍÌ y®�Q�M�+¹^sE�V»�yºq$�[qUp¬sE�¦yw�¦�?±Ev
¨¬s�x$»Ly;°�¥}{�q^qU�}vbyfv�qUv �¦��qUs�¥¦v�sQ��¨¬s[¹=á�{M�Q¨¬prqº¯��E�M��v;��yfp¬¨¬¯
��v �uv;�QqUv;��ov� © r�z

� æ�æ¦ð;ú;ð è[ë�÷ � è[æ�õEêLúbú

Õ��U¥M�E{}�E�´veq3�E¨ízé�M�?±Ev § s�p���qUvb�ks�{�q�qV�M�[q3¹�prqV�}sE{�qµ�
yUv;x {}�UvJ¥5sLsQqVyfqU�$� §�§ �Vs�xevbyUy;°LqU�}v®p¬��qUv;�E�Vprqº¯�sE��s § v;�V�QqUp¬�}�
yU¯�yºqVv | »Ev;�U�Mv ¨�yYx;�Q�}�}sEq^¥5vwqU�V{MyºqVv;��¥¦vbx �Q{¦yfv�|��Q¨¬p¬x p�s�{My
x sL�}v��uv�z �¦z�° � �Us�yf�Q�J�}s��VyUv��ox;�Q�®¥5vÊp¬�"yºv;xeqUvb�®p��qU�}vY¥¦sLsQqU²
yfqU�$� §¼§ �Us�xevbyUynop�Pr`zJi}s��wv ½��E| § ¨�v�°Mqº¯ § p�x �E¨ ªÍÌ y�x;�Q�¼¥5v
¥5sLsQqUvb�È�u�VsE|�sMs §}§ ¯È��p�yf»�y;°�qU�L{MyO�Q¨¬¨�s[¹�p¬�}�ù�Q�V¥}p�qU�$�Q�V¯
s § v;�V�QqUp¬�}��yU¯LyfqUv;| »Ev �V�}v;¨¬y7qVs��V{}��°?v ±�v �|��E¨�p�xep¬sE{My]sE�}vby
s��ÊsE�Mv;y	¹�p�qU� � �Vs%yf�Q�~�}s��VyUv;y;z k sE|~v�sQ�7qV�}v | �Q¨¬¨¬s[¹SqV�}v
����|~p��}p�yfqU�$�[qUs��qVsÆyUveq��Æ«^Ç à k § �EyVyU¹Ys��V�o° § �Vv ±�v ��qUp¬�}�
¥5sLsQqUp¬�}�+{}�}¨¬v;yVy�qU�}v § ��yUyU¹Ys��V�Åp�y~v ��qVv �Vv;�ozùã�s[¹Yv;±Ev �b°
�E�´�E��±�v �$yU�E�U¯8x �Q�=�Vv;yUveq�qU�}v § �EyVyU¹Ys��V�8¥L¯É�Vv;yUveqUqUp¬�}�
qV�}v«^Ç à k ov� © r�z
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«^{}��y��Q�M�È��vbyfp¬�E�¡s¦�?¹�y�p��kyUsQ��qº¹Í�Q�VvE°Y¹��}p¬x$�k�E�Uv�{}�}²
�?±�sEp��}�Q¥}¨¬vE°�x;�Q�k¥5vdv ½ § ¨�s�prqVv;�oz¢i}s��Ov ½}�Q| § ¨¬vE°�¥}{E�5v;�
s[±�v �>sMs[¹ p¬�Å�E�+����|~p��Mp¬yfqU�$�[qVsE� § �Vp�±Lp¬¨�v;�Evb�£�n�UsLsQq,� § �UsE²
x v;yVy�x;�Q�S�E¨�¨¬s[¹ �Q�S����±Ev;�VyV�Q�V¯µqVsÆ�V{}�S�E�U¥}p�qU�$�Q�V¯Æx s���v
¹�p�qU� �E��|~p¬�}p�yºqV�V�QqUsE� § �Vp¬±�p¬¨¬v �Evby z Ô	{M¨��}v;�V�E¥}¨¬v yUsQ��qU²
¹Í�Q�VvÍ�V�E�}�Evby]�u�VsE| s § v �$�[qUp¬�}�Jyf¯�yfqUv;|~y	qUs®� §}§ ¨�p�x �QqUp¬sE�My;z
k s�|~v®ve½}�Q| § ¨¬v;y��E�UvJ�Ey^�us�¨�¨¬s[¹�y9x

¤ s § v;�V�QqUp¬�}�ùyU¯LyfqUv;|�y¥�uv�z �¦z�°Ív �V�VsE�}v;sE{My § v �V|�p�yVyfp¬sE�
sE� Ë=¦�¦ x;�Ex$�}v�sE��¾=p¬�M��s[¹�y-§ � Ï¦z �¨ov���,r1�

¤ ¥¦�EyUp¬xyU¯�yºqVv | § �Us��E�$�Q|�yS�uv�z �¦z�°¦¥}{w�7v �ws[±Ev �>sMs[¹kp¬�
©�ª °�«�¬�«E"®7°�¯�°�±B²�³o°LveqVxEz�°�p¬��Ç�´�Ç µ¶o Ï%r1�

¤ �M�Qv |~s��Myj�nvEz �Mz¬°�¥M{w�5v;��s[±�v �>sMs[¹ p¬��·�¸N¹ ª ®�º © o Ñ7r�°
¥M{w�5v;�µs[±Ev;�&sMs[¹ p¬�³ÇUÇ k ¹^v ¥³yUv �V±Ev;� o »}° © Ó"r®�E�M�
¥M{}��yÍp¬�µyU�E| § ¨�vJþM¨¬v;yÍp¬��ÇfÇ k o Ï�Ó�r1�

¤ � §}§ ¨¬p¬x;�[qVp�s��Myn�nvEz �Mz¬°o¥}{w�7v �®s[±�v �>sMs[¹³p¬�£¼%«�³ ©"½B¾ ²�¯
o Ò�r1�

¤ �Mveqº¹^sE�V» § �VsQqVsLx sE¨�yS�uv�z �¦z�°Ns¦�?¹�y�p¬�µÇ Ì Î ª ´�s�{�qUv;�
Ë p�yUx s[±Ev �V¯ ª �UsEqUs�xes�¨L�E¨�¨¬s[¹�p¬�}�w|��E��²`p¬��²`qU�}v ²`|~p��}��¨¬v
�Qqfq$�Ex$»¿o © q�r1�

¤ yUv;x {}�Vprqº¯®yUsQ��qº¹Í�Q�Vv(�uv�z �¦z�° § sLsE��v �Mx �U¯ § qVp�s��sQ�¦yU�}v;¨�¨�²
¨¬s�x$»Ào © Ò�r5�Q�M� ª �EyVyU¹Ys��V�Õ §}§ �$�Qp�yfv;�	yfv;�M��p¬�}�®¾=p��}²
�}s[¹�y § �EyVyU¹Ys��V�}y3p¬�mqU�}vSx ¨�vb�Q�µs��³qV�}v¿Çi��qUv;�U�}v q
o © Ï%rÁ�

k {¦x$�É±L{}¨¬�}v;�V�E¥}p�¨¬p�qUp¬v;y�x;�Q�È¥¦v¼á�{}p�qUvÆyfv;�Up¬sE{My;z3i}s���p��}²
yfqV�E�Mxev�°]qV�}v ¯+|��?¯¼¯Lp�v;¨¬�¿����|~p��}p�yfqU�$�[qUp¬±Ev��Vp¬�E��qVy�qVsd�Q�
����±Ev;�VyV�Q�V¯E°}x �V��yf�3qU�Mv�xes�| § {�qUv;�wyU¯�yºqVv |�°Ms���¨�vb�Q»�xe�VprqU²
p�x �E¨op����us��U|��QqUp¬sE��z
� �}v�x sE| § {�qVv �®yfvbxe{}�Vp�qº¯�x sE|~|,{M�}prqº¯¼�}v;�Q¨�y�¹�prqV�+yU{Mx$�
s¦�?¹�y*¥�¯ § {}¥M¨�p�yf�Mp��}��xesE{M��qVv �V|~v;�EyU{}�Vv;y	��y*yfsLs��~��y*±L{}¨�²
�}v;�V�E¥}p¬¨�p�qUp¬v;y®�E�Uv��usE{M�M�oz�ã�s[¹Yv;±Ev �b°�yUv;�Q�$x$�}p¬�}�O�usE�±L{}¨�²
�}v;�V�E¥}p¬¨�p�qUp¬v;y	p�yÊ�E�~v �M��¨¬v;yVy*x$�}s��Uv�°E�Ey*prqÊp�y*p¬| § s�yUyUp¬¥}¨�vÍqVs
¥5v�x sE��þ¦�}v ��q�qU�¦�[q�qV�}v�yUsQ��qº¹Í�Q�VvJp¬y�¥}{}�Q²`�u�Vv vEzÍÇi�d���}��p�²
qVp�s���°Qxes�| § {�qUv;��yU¯�yºqVv |�y��E�UvY��v ±�v ¨¬s § p¬�}��á�{}p�qUv^�V� § p���¨�¯�°
�E�M�3�}v ¹myf¯�yfqUv |�y^qVv �M�3qVs�¥M�Up¬�}�~�}v ¹ § �VsE¥}¨¬v |�y;z
iMsE�ùv ½��E| § ¨�v�°�qU�Mv=�}v ¹â�u{}�MxeqUp¬sE�M�E¨�p�qº¯ sE�¨Â��?±[�Ãov�;Ó"r
v;�M�Q¥}¨¬v;�³xe¨¬p�v;��q�yUp¬�}v § �VsE���V�E|~|�p¬�}�ùs��kqV�}vÆÇi��qVv �V�}veqbz
Õ^q�qV�}vdyV�Q|~v�qUp¬|~vd�}s[¹^v ±�v �b°Y�¿��vbyfp¬�E�`s5�?¹.p¬�3Â��?±[�
x;�Q{MyUv;�8�d|~p�yf|��[q$x$�S¥5veqº¹^v v;�ùqU�MvO¨��Q�}��{M�Q��vO�E�M�¿qV�}v
¥L¯�qUvbxes���vE°w¨�vb�?±Lp��}�ùqU�}v�Â��?±[�¿Ôwp��UqU{¦�Q¨JÎ¼�Ex$�}p¬�}vÆs § v �
qVsO�[qUqV��x$»Lyno 	�q�r�°7�E�M�µp¬| § ¨�v;|~v ��qV�QqUp¬sE�d¥M{}��y�|~����v,Çi�}²
qVv �V�}veq,¥M�Us[¹�yUv �$y�±�{M¨��}v;�V�E¥}¨¬v¥o q�r�z3Çi�¿|~�E�L¯¼¹^�?¯�y;°�qV�}v
�}v;¹ qUvbx$�}�}s�¨�s��E¯Åprq$yfv;¨r�wv �M�E¥}¨�vb�ù�}v;¹ »Lp��¦�ùsQ���Qqfq$�Ex$»�y
o Ï�»�°Ä	QÓ�r�z
Ç�q*p�y*�}�E�}�Ev;�Us�{My�qUs�EyVyU{}|~vYqV�}v�p¬��qVv ���Up�qº¯sQ�o�Q��s § v �$�[qU²
p¬�}�µyf¯�yfqUv;|Å� yJ»Ev;�U�Mv ¨	�Q�M�ÆyfsE��qº¹^�E�Uv�°��Ey�|~s�yfqyfsE��qº¹^�E�Uv
��sLvby z � �}p¬y]p¬y § �VsE¥}¨¬v |��[qVp¬x*v;y § vbxep��Q¨¬¨�¯w�usE�]yUv;x {}�Vprqº¯Jxe�VprqU²
p�x �E¨�yfsE��qº¹^�E�Uv�°LyU{Mx$�µ�Ey^qV�U{¦yºqVv;��qU�}p¬�V� § �E�fqVp�vby z

}�~1Æ Ç � � �[��� �ÃÇÅÈ �í� � ���������

k v;±Ev;�V�E¨JqU�V{MyºqVv;�mqV�}p��$� § �Q�Uqº¯É� ��©Eª �3¥¦�EyUv;� yfvbxe{}�Vp�qº¯
§ �VsQqVs�xesE¨�yÊ�E�Uvwp��O{MyUv�qVsL�M�?¯Ez ��©Eª p�y^��x v ��qU�$�Q¨5�Q{�qV�}sE�U²
p�qº¯dp¬�¿�O�Mveqº¹^sE�V»�qU�M�Qq,��veþM�Mv;y�E�M�dv;���usE�$xevby®yfvbxe{}�Vp�qº¯
§ sE¨¬p¬x p�vby��usE��qU�}v3sQqV�}v ��|~v |,¥5v �$y�sQ��qU�MvO�}v qº¹Ys��U»7zÅÕ



xev;�fqVprþ5x �[qVv��E{�qU�}s��Up�qº¯�� Ì Õ���p�y�� ��©�ª p¬�Æ� § {M¥}¨�p�x�»Ev ¯
¥M��yfvb� § �UsEqUs�xes�¨�qU�M�Qq,{MyUv;yx v �UqUp�þ¦x �QqUv;y®�usE�,�E{�qU�}s��UpÊu;�Q²
qUp¬sE�]z�Õé»Ev;¯3��p�yfqU�Vp�¥}{}qUp¬sE�Æx v ��qUv;�n� À®ËJÌ ��p¬yJ� ��©�ª p¬�
��yfvbxe�Vveq®»Ev;¯d¥M��yfvb� § �UsEqUs�xes�¨�qV�M�[q,yfqUs��Uvby®yfvbxe�Vveq®»Ev;¯�y
sQ�oqV�}v�|~v;|,¥5v �$y z � �}v��¦�[qU{M�V�E¨M|��[q$x$��¥¦v qº¹Yv;v ��� ��©�ª
¥M��yfvb�È|�s���v;¨®�Q�M�È�Vv;�E¨r²�¹Ys��U¨��Èyfvbxe{}�Vp�qº¯8|��Q�¦�Q�Ev;|~v ��q
¨¬v �M�}y ��©Eª ¥M�EyUv;� § �VsQqUs�x sE¨�y�xesE�}þM�E{}�$�Q¥Mp�¨¬prqº¯��E�M�3yUx;�Q¨�²
�Q¥Mp�¨¬prqº¯�°�|��Q»Lp��M��qV�}v |.¹�p¬�}v ¨¬¯O�Ex;xev § qUvb�oz
� �}v ��©�ª p¬yw��xe�VprqVp¬x;�Q¨ § sEp¬��qwsE���QqfqV��x$»�s��¼�~�}veqº¹^sE�V»7z
� �}v+�}�Q|��Q��v¼x �E{Myfvb�=¥L¯É� ��©Eª x sE| § �VsE|~p¬yUv¼p�y�v ½L²
qU�Vv |~v;¨�¯¼yUv �Vp�s�{My;zwÇi� § �Q�UqUp�xe{}¨��Q�b°7prqJp�y�x;�[q$�EyfqU�Vs § �}p�xJqVs
�M�?±�vqU�Mv À®Ë®Ì xes�| § �Us�|~p¬yUv;�o°o��y�qV�}v�»�v ¯�ywsQ�Y�E¨�¨�qU�Mv
|~v |�¥¦v;�Vy*x;�Q�~¥5v�sE¥�q$�Qp¬�}v;��¥L¯��E�~����±Ev;�VyV�Q�V¯Ezo¾=p�qU���E¨�¨
qU�MvY|~v |�¥¦v;��»�v ¯�y�p¬��M�E�M�o°?qV�}vY����±Ev;�VyV�Q�V¯wx;�Q���vbxe�V¯ § q
�Q¨¬¨¦qU�}v�yfvbxe�VveqVyÊv �Mx �U¯ § qVv;��¹�p�qU��qU�}vw»Ev ¯�y;°��E�M��x;�Q��p¬|�²
§ v �$yfs��M�[qVv��Q�L¯�|�v;|,¥5v �bz � s�Vv;x s[±Ev;���u�Us�| À®Ë®Ì xes�|�²
§ �VsE|~p�yfv�°}�Q¨¬¨o»Ev ¯�yÍ|�{Myºq�¥5v®�Vv ±Es�»Evb���Q�¦�O�Vv ��v �}v;�V�QqUvb�o°
�"�7v;xeqUp¬�}��v ±�v �V¯�|~v |�¥¦v;�;z Ì s�| § �Q�Vv;�O¹�prqV� À®ËJÌ ° Ì Õ
�M��yd¥5veqUqUv �Åx$�M�E�V��xGqUv;�Up�yfqUp�x yµ¹��}v;�éx sE| § �VsE|~p¬yUv;� ¥5ve²
x �E{MyUv Ì Õ yfqUs��Uvby § {}¥}¨¬p¬x~»�v ¯�y;°o¥}{�q�}sEq § �Up¬±[�[qVv�»�v ¯�y;z
ã�s[¹^v ±�v �b° Ì Õ�x sE| § �VsE|~p¬yUv�p¬y�yºqVp�¨¬¨wá�{}p�qUv¼�}�E|��Q�Ep¬�}�¦°
�EyÊ�Q���E��±�v �$yU�E�U¯x;�Q�~p¬| § v �$yUsE�M�QqUv��Q�L¯�sE�}vÍ¥L¯�x �V�Q��qUp¬�}�
¥5sE�E{¦y�xev �UqUp�þ¦x;�[qUvby z
� �}v;�Uv �usE�VvE°LqUs~»�v v § yU¯�yºqVv |�y�yfvbxe{}�VvE° ��©�ª y^|,{¦yºq��M�?±�v
qU�Mvm�Mp����}v;yfqkyfvbxe{}�Vprqº¯�z ã�s[¹^v ±�v �b°µ�EyÈ��v;yVxe�Vp¬¥¦vb�Xp¬�
qU�Mv § �Vv ±Lp¬sE{My�yUv;xGqVp�s���°?�u{}�M�M�Q|~v ��qV�E¨}yfvbxe{}�Vp�qº¯ § �Us�¥}¨�v;|�y
§ s�yUv��yUp¬�E�}p�þ¦x �E��q�x$�¦�Q¨¬¨�v;�}�Ev�qUs�s�¥�qV�Ep��Mp��}�~�}p¬�E��¨¬v ±�v ¨�y
sQ�	yUv;xe{M�Up�qº¯�¹�prqV�µxe{}�V�Uv;��q�x sE| § {�qVv ��yU¯�yºqVv |�y z

}$~1Ë Ì"Í¨Î Ï5Ð�Ñ$Ò ���¦� � ���ÔÓÅ��Õ^���	�E�5�Q�%���

¾+v����}���Vv;yVy*qV�}v § �Us�¥}¨�v;| yºq$�[qUvb���E¥¦s[±�v�¥L¯�¥}�Up¬�}��p��}���
yUv;xe{M�Uv�xes § �Us�xevbyUyUsE�	p¬��qUs,qU�}v�|~pr½oz*Õ´yUv;x {}�Vvwxes § �VsLx v;yf²
yUsE��p¬yJ�ÖzVxes�| § {�qV�QqUp¬sE�M�E¨���v;±Lp¬x v,qV�M�[q®x �E�d¥5v,qV�U{MyfqUvb�
qUs�ve½�vbxe{�qVvYp�qVy	yUsQ��qº¹Í�Q�VvÊxes��U�Vv;xeqU¨¬¯E°Q��vby § prqVv § �L¯�yUp¬x;�Q¨��[qU²
qV��x$»w|Ào Ï��,r�z
¾+v+v;| § ¨�s[¯ÈqV�}vÅÇº«ÍÎÐÏLÑEÒQÓ8yfvbxe{}�VvÆx s § �Vs�xev;yVyUsE��¥5ve²
x �E{MyUvsQ�*p�qVy�yf{ § v;�Up¬sE��yfvbxe{}�Vprqº¯��Q�¦� § �VsE�E�$�Q|~|��Q¥Mp�¨¬prqº¯�z
� �}v�Ï�ÑQÒEÓwp�yÊ� ª^Ì Ç�x �Q�$�~¹�p�qU���Jq$�Q| § v;�f²��Vv;yUp¬yfqV�E��q*�E�M�
qV�E| § v;�f²��Uvby § sE�¦��p��M��yUv;x {}�Uv®x s § �Vs�xev;yVyUsE�bz

×P�:ØÚÙ�ÛÄÜ�Ý ��êLõ�ç]è[øuð$å

� �}v*Ï�ÑQÒEÓÊp�y § �L¯�yUp¬x;�Q¨¬¨�¯ § �UsEqUv;xeqUvb�J¹�prqV�®¨¬�?¯�v �$y¦sE��v § s?½L¯
�Q�¦�µ|~veqV�E¨	yfs�qV�M�[qJp�qJ��sLvby��}sEq�¨¬v;�E»Op¬���us��U|��[qVp�s��¼sE{}q
sQ�®qV�}vd¥¦�Q�V�Up¬v �b°Í�M�EyOv ¨¬v;xeqU�VsE|��Q���}veqVp¬xµyU�}p¬v ¨���p��M�M°��E�M�
x �E�}�}sEq~¥5vd��x xevbyUyUv;�S¹�prqV�}sE{}q�qU�}vdx;�Q�$�8�}veqUvbxGqVp��}�¿p�q;z
� �}vJx �E�V���}veqUvbxGq$yYs § v;�}p¬�}���QqfqVv | § qVy;° § v �}v qU�$�[qUp¬sE�3�[qU²
qUv;| § qVy;°EqVv | § v �$�[qU{M�Uv��[qUqV��x$»Ly;°E�E�M���V����p¬�QqUp¬sE���[qfq$�Ex$»�y;z
� �}p�y¼�M��yµqV�}�Uv;v¿qº¯ § vby¼sE��yºqVsE�$�Q�Ev�xÔ´�ÕwÎ¿°w¥¦�[qfqVv �V¯�²
¥M��x$»Ev;��{ § ´�Õ�ÎÞ�n«Í«ß´�Õ�Î¿�e°M�Q�¦��s¦��yf�O|�v;|~sE�V¯Ez à �

��v qUv;xeqUp¬�}���E���Qqfq$�Ex$»7°�qU�Mvx �Q�$�3�Uvby § sE�¦�}y�¥L¯��Vv;yUveqUqUp¬�}�
�Q¨¬¨ÍqU�Mv¼�}�[q$�Æp¬�à´�Õ�Î �E�M�8«Í«ß´�ÕwÎ¿°	qU�L{My § �Uv;±Ev ��qU²
p¬�}�ù�Q�È�E��±�v �$yU�E�U¯Å�u�VsE|ÿsE¥�q$�Qp¬�}p��M�ù�Q�L¯ùp¬���usE�V|��[qUp¬sE�]z
´�ÕwÎâp�yJÏµÎ¼«ÄsE�^±�sE¨��[qUp¬¨¬v�|~v |~s��U¯�z�«Í«ß´�Õ�Î p�y®Ó}z Ò
»Lp�¨¬sE¥L¯�qUvby�sE���MsE��²�±Es�¨¬�QqUp¬¨�vyUv;x {}�Uv,|�v;|~sE�V¯Ez(i�¨��EyU�µp¬yá�
Î¼«´sQ���MsE��²�±Es�¨¬�QqUp¬¨�v�|~v |~sE�V¯Ez â
Ô*�Q¨¬p��}�[qVv;�ù¹�p�qU�SqU�}v¨i�Ç ªGk �;Ï��Q²�� ¦ v ±�v ¨^ÏÆyfqV�Q�¦�}�Q�$�}y;°
qU�Mp¬y�x s § �Vs�xev;yVyUsE�Êp�yÍsE�MvwsE�]qU�Mv�|~s�yºq^qU�V{Myfqº¹Ys��fqV��¯��E�M�
yUv;xe{M�Uv®xes § �VsLx v;yVyfs��Vy�o Ï�	�r�z

×P�:ØÚÙ�ÛÄÜ�Ý � è[æ¦û¦è[ë}öùöùëwã�ønìíøuð$å

Çi�Å�E�}��p�qUp¬sE�+qVs3p�qVy®yUv;x {}�Vprqº¯�°oqU�}v�Ï�ÑQÒEÓ��M��yJ±Ev �V¯µ�EsLs��
§ �VsE���V�E|�|��E¥}p�¨¬p�qº¯Ez�Õ §}§ ¨¬p¬x;�[qVp�s��MyYqU�M�Qq^�V{}��p¬��qV�}vJx �Q�$�
�Q�Vv®¹��VprqUqUv �dp�� Ì °7�Q�M�µx;�Q�µ¥5v,��v;¥}{}�E��v;��¹�p�qU�d���U{}�}²
qUp¬|~v��v ¥M{}�E��v �Sop��	�r�z
Ç�qS�M��yù� ±Ev;�U¯ �n�Eyfq8xe�V¯ § qUs��E�$� § �}p�xÈ�Ex;xev ¨¬v �$�[qVsE�à�
	��
Î¼«*ä[yY¥}{}¨¬» Ë=åGk �E�M�À	��,yUp����M�[qV{}�Vv;y,ä[y*sE�T´ k Õçæ�¹�prqV�
�7��	[Ï�¥}p�q�|~sL�}{}¨�{¦y��e°}¹��}p�x$���E¨�¨¬s[¹�y^�usE��v ý�xep¬v ��q�p�| § ¨¬ve²
|~v ��qV�QqUp¬sE�3sQ�	yfvbxe{}�Vp�qº¯ § �VsQqUs�x sE¨�y zßo ÏN�Q°N	E�,r`z
Ç�q�p�y��M�[qV{}�$�Q¨ÍqUs¿{¦yfv�qV�}vµ|~s�yfq�yfvbxe{}�Vv��M�Q�$��¹Í�Q�Vv��us��
qU�MvO|~s�yfq�xe�VprqVp¬x;�Q¨ÍxesE| § sE�}v;��q;z � s+��v;|~sE�MyfqU�$�[qVv�qU�Mv
§ sQqUv;��qUp��Q¨�sQ�¦yUv;x {}�UvÊ�M�Q�$��¹Í�Q�Vv*p���qVv �E�$�[qVp�s��®p�� ��©Eª § �UsE²
qUs�x sE¨�y °��Q�¦��qUs~xes�{}��qUv;�Ys��}vwsE��qU�Mv��u{}�¦�}�Q|~v ��q$�Q¨�yUv;xe{}²
�Vprqº¯�¨¬p�|~p�qV�QqUp¬sE�My^sQ� À v �V¥¦v;�Us�y °�¹Yvwp���qVv �E�$�[qVv;�~qV�}vJÏLÑEÒQÓ
p¬��qVs À v �V¥¦v;�Us�yYÔJÒ À®ËJÌ z

}$~ÁÏ ���$Õ(�¦�tÓÀ�T��Õ*�����í����� �

� �}p�y § � § v;� § �Uvbyfv;��qVy^qU�Mv,yfvbxe{}�Vv®xes § �Us�x v;yVyfs��Yp¬��qUv ���V�Q²
qUp¬sE�µ¹�p�qU� À v;�U¥5v �Vs�y À®Ë®Ì § �Us�yºv;xeq;z � �}v,�}ve½Lq�yUv;xGqVp�s��
§ �Vs[±Lp¬��vby�qU�}v�|~sQqVp�±[�QqUp¬sE��¥¦v;�}p��¦�,qV�}v § �Vs%yºvbxGq�¥�¯,�Uv �uv �U²
�Vp��}��qUs��Vv ¨��[qUvb��¹^sE�V»7z k vbxGqVp�s�� © ��v;yVxe�Vp¬¥¦vbyÊqV�}v®��v;yUp¬�E�
sQ��qU�Mv®p���qUv;�E�$�[qVv;� § �UsEqUs�xes�¨¬y;z � �}vyUv;x {}�Up�qº¯�sE��s�{}����ve²
yUp�����p�y*��p�yUx {MyVyfvb�,p¬� k v;xeqUp¬sE��ÏMz k v;xeqUp¬sE��Ò § �Uvbyfv;��qVy�qU�Mv
§ �VsQqVsQqº¯ § vJp¬| § ¨�v;|~v ��qV�QqUp¬sE��z ª v;�f�us��U|��E�Mxev�v ±[�Q¨¬{M�QqUp¬sE�
sQ�ÊqU�}v § �VsQqUsEqº¯ § v�p¬y § �Vv;yUv ��qVv;�µp¬� k vbxGqVp�s�� »}z Ë p�yUx {Myº²
yUp�s��3�E�M�O�u{�qU{}�Vv®¹^sE�V»��Q�Vvwp¬� k v;xeqUp¬sE�dÑLz
Çi�¿qV�}p¬y���s�xe{M|�v;��q;°	p�q�p�y,�EyVyU{}|~v;�+qU�¦�[q��Vv;����v �$y®�M�?±�v
yUsE|~vS»L�}s[¹�¨¬v;����vSsE��qU�}vÉ|~v;x$�M�E�}p�yf|�yÆsQ� À v;�U¥5v �Vs�y;z
´�vb�E��v;�Vy�¹��}s�E�Uv��MsQq	�n�Q|~p¬¨�p��Q�Ê¹�prqV��qV�}v | �Q�Vv��E�}±�p�yUv;�
qUs�x sE�MyU{}¨�q��?±?�Ep�¨��Q¥M¨�v�¨�p�qUv;�V�QqU{}�Vv�o © °�ÏEÏ}°Ä	�Ñ�°N	�ÒL°N	�»�r`z
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� �}p�y�yfvbxGqUp¬sE�J�Vv ±Lp¬v ¹�yoqV�}v*¹^sE�V»�|~s�yfq�x ¨�s�yfv;¨�¯��Uv;¨¬�QqUvb��qVs
s�{}���Uvbyfvb�Q�$x$��z k v;xGqVp�s��¥	�zÊ�wp¬��qU�VsL�}{Mxevby À v �V¥¦v;�Us�y z k v;xe²
qVp�s��t	�z�	���v;yVxe�Vp�¥5v;y,� §}§ �Vs���x$�}v;y�q$�Q»�v �Å¥L¯d�Vv;yUv;�Q�$x$�}v;�Vy
qVs+���}���Vv;yVy�Es��Q¨�y,yUp�|~p¬¨¬�E�,qVsÆs�{}�$y °*�E�M�ÅqU�Mv3�Vv ¨��[qVp�s���²
yU�}p § ¥5veqº¹^v v �kqU�}v;p���� §}§ �Us��Ex$�}vby��Q�M�ksE{}�$y z k v;xeqUp¬sE�
	}z © �}p¬yVxe{MyVyUv;yyUv;x {}�Uv��¦�Q�$��¹^�E�Uv~p¬��qUv ���V�QqUp¬sE�Å¹�p�qU�¿qV�}v
À v;�U¥5v �Vs�yÍxe¨¬p¬v ��q;z

Æ�~?} ù �5���(�¦���]�

À v;�U¥5v �Vs�yAo ÏEÏM°B	�Ñ�°B	�»�r�p¬y���±Ev;�U¯3¹�p���v ¨¬¯�{Myfvb�µ�Q{�qV�}v �}²
qVp¬x;�[qUp¬sE� § �VsQqVsLx sE¨`z Ç�q¼p�y3�ÈyUv;x �Uv q3»�v ¯E° ��©Eª § �VsQqVsQ²
x sE¨�¥M�EyUv;��s��µqU�}v:§�v;v;���M�E|�² k x$�M�UsLv;�}v � § �VsQqVs�xesE¨�o © »�r�z
À v;�U¥5v �Vs�y À®Ë®Ì s��5v;�Vy�qº¹YsùyUv �V±Lp¬x v;y;°-úw���u�}� ÂM�`��û$ [�`�n¸[Â
ü �e�,ýb��û$�d¢�ú ü ¤[°��Q�M� �]��û�þE� � ÿ^�V [ÂM�`��Â � ü � �,ýb��ûV�d¢ ��ÿ ü ¤[z
Õ k �Q{�qV�}v ��qVp¬x;�[qUvby�|~v |�¥¦v;�Vy:���7�G��ÂÄû � �} �� �&�G°o¹��}p¬¨¬v � m k
vbyºq$�Q¥}¨¬p¬yU�}vby]��yUv;yVyfp¬sE�J»Ev;¯�¥5veqº¹^v v;�Jqº¹Ys § �Up¬�Mxep § �E¨¬y;z�i}s��
v ½��E| § ¨�v�°�Õ�¨¬p¬x v��Mv v;�My�qVs��V{}�ÆÕ k ¹�p�qU�ÆqU�}v À v �V¥5v �Vs�y
À®Ë®Ì qVs § �Us[±�v�yU�}v~p¬y®Õ�¨�p�xev�°]�Q�¦�d�}v;v;�}y�qVs��U{}� � m k
¹�p�qU�OqU�}v À v �V¥5v �Vs�y À®Ë®Ì qVs�s�¥�qV�Ep����,qUp�x$»Ev q;°L¹��}p�x$��p�y
¨��[qVv ��yfv;��qYqVs�«^sE¥�qUs�v;yfqV�E¥}¨�p�yU�O��yfvbyUyUp�s���»Ev;¯~¥¦v qº¹Yv;v �
qV�}v |�z å ±Ev �V¯ § �Vp��Mx p § �Q¨Íp��SqU�}v § �VsQqVsLx sE¨`°*p`z v�z�°*{¦yfv;�Vy;°
yUv �V±Lp¬x v;y��E°��Q�¦�¼xes�| § {�qUv;�Vy;°7p¬yJ�EyVyUp����}v;�µ�3yfvbxe�Vveq�»Ev ¯�°
¹��}p�x$��p¬y�yU�M�Q�Vv;�®¥5veqº¹^v v;�,qV�}v § �Up¬�Mx p § �E¨��Q�M�qU�}v À®Ë®Ì z
À v;�U¥5v �Vs�y]p¬y�{MyUv;�®p¬�{}�}p¬±Ev;�VyUp�qUp¬v;yoqVs § �VsQqVv;xeq]qU�Mv p¬��x sE|�²
§ {}qUv �®�Mveqº¹^sE�V»3v;�L±�p¬�VsE�}|~v ��q$y z Ì Î¥�,° Ì sE�V�}v ¨¬¨`°7Î¼Ç � °
k q$�Q���us��V��°,qV�}v¡���}p¬±Ev �$yUprqº¯ sQ�3Îµp¬x$�Mp����Q��°��Q�M� |~�E�L¯
|~sE�Vv�v |,¥M�V��xev,p�q;z,Ç�q�p�yJ�Q¨�yfs § �Q�Uq�sE�*qU�Mv § �Vs���{MxeqVy�sQ�
|��Q�L¯¿xes�� § sE�$�[qVp�s��MyyU{Mx$�S��y � �V�E�MyV�Q�$xQ° Ì p¬yVxes¦°	�w{M�Q¨�²
x sE|~|�°*Çº«ÍÎ¿°��E�M�SÎ¼p¬x �Us�yfsE��q;°�¹��}s�yUv�¾=p¬�M��s[¹�y 	%�����
v;| § ¨�s[¯�y3prq¼��yO�S�u{}�M�}�E|~v ��qV�E¨®�}veqº¹^sE�V»=�Q{�qV�}v ��qUp�x �Q²
qVp�s��¼|~veqU�MsL��z�Î¼�E�L¯O�}v qº¹Ys��U»3� §}§ ¨�p�x �QqUp¬sE�Myw�Q�Vv|~sL��²
p�þMv;�kqUs8¹Ys��U»È¹�p�qU� À v;�U¥5v �Vs�y;°�p¬�Mxe¨¬{M��p¬�}�S¨¬sE��p��]°���q § °
qVv ¨¬�}veqb° ª Õ�Î¿°�yUyU��°	Õ(i k °��Q�¦� Ë i k z�Ç�qVy�yfvbxe{}�Vp�qº¯Æ�M��y
¥5v v;�~qU�}s��Us�{}�E�}¨¬¯,�E�M�Q¨¬¯�u v;�¨o 	L°�	�Ñ7r�°��Q�¦�~prqYyVx �E¨�vby	á�{}prqVv
¹^v ¨¬¨íz/i}s���v ½}�Q| § ¨¬vE°?qU�M�Uv;vY�Vv § ¨¬p�x �[qVv;� À v �V¥¦v;�Us�y]yUv �V±Ev �$y
�Qq,qU�MvÀ���Mp�±�v �$yfp�qº¯ÆsE��Îµp¬x$�Mp����Q�ùyUv �V±Ev �;Ó��}° �����O{¦yfv;�Vy;z
Ç�q,p�y,�E¨¬yUsµá�{}prqVv § sE�UqV�Q¥M¨�v�zO«^sQqV�ÆqV�}v�x ¨�p¬v ��qVy��Q�M�ÆqV�}v
yUv �V±Ev;�VyJ�V{}�¿sE�¿�E¨�|~s�yfq��E��¯ �(§�Ç µXsE�,¾=p��M�}s[¹�yyf¯�yf²
qVv |�y zÊ¾Æv®¥5v ¨¬p�v;±EvJqV�M�[q À v;�U¥5v �Vs�y^¹�p¬¨�¨]x sE��qUp¬�L{}v�qUs�¥5v
�E�3p¬| § s��fq$�Q��q�yfvbxe{}�Vp�qº¯�yf¯�yfqUv;|3z
Õó�L{}�Evmyfvbxe{}�Vprqº¯p�yUyU{}vk�us�� À v;�U¥5v �Vs�ySp¬ySqU�Mvmx sE|�²
|~sE� § �VsE¥M¨�v;| sQ� À®ËJÌ y;°mqU�M�Qq p�y;°Äprq ¯Lp�v;¨¬�My �Q¨¬¨
qV�}v »Ev;¯�y(¹��}v �"x sE| § �VsE|~p¬yUv;� o 	�° © 	�r�z ÎµÇ �
À v;�U¥5v �Vs�y ÔJÒ?²��Ez �}z » yfqUs��Uvby � |~��yºqVv � »�v ¯E° ¹��}p�x$�
v;�Mxe�V¯ § qVy qU�}v sQqV�}v � »Ev;¯Ly;° p¬� xe¨¬v;�E�fqVve½Lq p¬� �
þM¨¬vc��ä[{MyU�,ä[¨�s�x �E¨Áä[±[�Q�Pä?»L�U¥5Ò[»��}x�ä�z »}Ò}z Ë à Î¼Õ�Ç�§�§�ÕwÎ å �ez
À v;¯Ly�sQ��qU�}v § �Vp��¦xep § �Q¨�y °	p`z vEz¬°	qU�}v�{MyUv ��»Ev;¯�y��E�M�¿qV�}v
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yUv �V±Lp¬x v�»Ev ¯�y;°��E�Uv�v;�Mxe�V¯ § qUvb��¹�p�qU��qU�}v�|���yºqVv �*»�v ¯��E�M�
�E�Uv�yºqVsE�Vv;�~sE���M�Q�$����p�yf»�y;z � �}v �Vve�us��Uv�°Ep����Q������±Ev;�VyV�Q�V¯
�M��y�����|~p��Mp¬yfqU�$�[qVp�±�v��Up¬�E��q$y®�usE��qU�Mv À®Ë®Ì � y�xes�| § {�qUv;�
s�� § �L¯�yfp�x �E¨Ê�Ex;xevbyUyJqVsdp�qVy���p¬yU»�y °	�E¨�¨ÊqU�}vO»Ev ¯�yx;�Q�¿¥5v
yfqUs�¨�v;��z

Æ�~1Æ � � ���?�`� ù �N� Í ���%� � � � � È � � ���`�}�o����� �
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k v;±Ev;�V�E¨ § {}¥M¨�p�xÊ»�v ¯J�Q{�qV�}v ��qVp¬x;�[qUp¬sE��yf¯�yfqUv |�y��M�?±EvÊ¥¦v;v �
��vbyfp¬�E�Mv;�,�E�M��p�| § ¨¬v |~v ��qVv;�Åo Ï�Ñ�°[Ï���°[ÏLÒ�rLqU�M�Qq*�Q�Vv^x sE|�²
§ �QqUp¬¥}¨¬v,¹�p�qU�µsE���Uv;¨¬�QqUv;�3qVs À v �V¥5v �Vs�y;z^Î¼�E�L¯�sQ��qV�}v;yUv
yU¯�yºqVv |�y��E�UvOyfp¬|~p�¨��Q�,qUsds�{}�$yp¬�¿qU�}v3yfv;�MyUv�qU�¦�[q,qV�}v ¯
qV�U¯8qUs § �UsEqUv;xeq�qU�MvµqU�V{MyfqUv;�ÉqV�}p¬�V� § �Q�Uqº¯Ez � �}v¼¨¬sE�Ep�x
qVsOyU{ §}§ sE�Uq�qU�}v;|#p¬y�qU�M�Qq § {}¥M¨�p�x,»�v ¯O¥M�EyUv;�µ�E{�qU�}v;��qUp�²
x;�[qUp¬sE�+yf¯�yfqUv;|~y��n�Qp¬¨�|~sE�Vv����V��xeve�u{M¨�¨¬¯�qV�M�Q�ÅyUv;xe�Vveq�»Ev;¯
¥M��yfvb�ÆyU¯�yºqVv |�y�¹��}v � ��©Eª p�y®xesE| § �VsE|~p�yfvb�ozÇi�M�}v v;��°
Ì Õ���sLvby~�}sQq�yfqUs��Uv § �Vp�±[�QqUv�»Ev;¯Ly;°*qV�L{My�|��Qp¬��qV�Qp¬�}p¬�}�
�us��U¹Í�Q�$�Åyfvbxe�Vv;xe¯+�Q�M� § �Uv;±Ev ��qVp��}�¼�E�ù�E��±�v �$yU�E�U¯¼�u�Us�|
��veqfqVp��M��p¬|�|~vb��p¬�QqUv�p�| § v �$yfs��M�[qVp�s��¼�Q¥}p¬¨¬prqº¯�z�ã�s[¹Yv;±Ev �b°
qV�}v;yUv�yf¯�yfqUv |�y	�E| § ¨�p��u¯qV�}vÍ±?�E¨�{Mv^sE�¦s�{}�	¹Ys��U»®¥5v;x;�Q{MyUv
sE��qV�}vJ�usE¨¬¨�s[¹�p¬�}�Nx

¤ å ±Ev;�¿p�� § {M¥}¨�p�x�»�v ¯Åyf¯�yfqUv;|~y;°�qU�}v�qU�V{MyºqVv;�+qV�}p��$�
§ �Q�Uqº¯¥� Ì Õ��Yp�yYqU�}vJ|~s�yfqÍx �Up�qUp�x �E¨ § s�p���q�sQ���Qqfq$�Ex$»7z
«^¯¿s�¥�qV�Ep��}p¬�}�dqU�}v Ì ÕA� y § �Up¬±[�[qVv�»Ev;¯E°Ê�E�S�E�}±Ev �U²
yV�Q�V¯,x;�Q��|�s���p��u¯~xev �UqUp�þ¦x;�[qUvby °Ep¬yVyf{Mv^¥5sE��{My*x v �UqUp�þ}²
x;�[qVv;y;°E�Q�M�,|~sL�}pr�u¯,x v �UqUp�þ¦x �QqUvÍ�Vv ±Es�x;�[qUp¬sE�®¨¬p�yºq$y °[qVs
p¬| § v;�VyUsE�¦�[qUv®|~v;|,¥5v �$y z � �}v;�Uv �usE�VvE°}p�q�p�y�±Lprq$�Q¨oqVs
§ �UsEqUv;xeqÍqU�}v Ì Õ ¹�p�qU�µyUv;xe{M�UvJ�M�E�V��¹Í�Q�VvEz

¤ «^vbx �Q{¦yfv+sQ�~¥¦sEqU�³qU�}vùx sE| § {�q$�[qVp�s��M�Q¨Js[±Ev;�U�Mv;�E�
sE� § {}¥}¨¬p¬x¼»Ev ¯Éxe�V¯ § qUs��E�$� § �L¯ù�Q�¦�ÉqU�}v¼�Mv;xevbyUyUp�qº¯
�us��w»�v ¯3�Uv;±Es�x �QqUp¬sE��°M¹Yv��M�?±Evx sE�Mx v �V�My�s[±�v ���}s[¹
§ {}¥}¨¬p¬x,»Ev ¯3¥M��yfvb�¼�Q{�qV�}v ��qVp¬x;�[qUp¬sE�¼yU¯�yºqVv |�y�yVx �E¨�v�z
Çi�¼x sE��qU�$�Eyfq;°M¹Yv»L�}s[¹³qU�Mv,yfvbxe�Vveq�»�v ¯�¥¦�EyUv;��yf¯�yf²
qVv |ÿyVx �E¨�vby~á�{MprqVvO¹^v ¨¬¨íz8¾Æv�¥5v ¨¬p�v;±EvOqU�M�Qq�yfvbxe�Vveq
»�v ¯�¥M�EyUv;� À v;�U¥5v �Vs�y*¹�p�¨¬¨¦¥5v�p¬��yUv �V±Lp¬x v��usE�^�®¨�s��}�
qVp�|~v�z

� �}v;�Uv �usE�VvE°�¹Yv�¥5v ¨¬p�v;±Ev�qV�M�[q § {}¥M¨�p�x�»�v ¯��Q{M�E|~v ��qV�QqUp¬sE�
qVs À v �V¥¦v;�Us�yYx sE| § ¨¬v |~v ��qVy�sE{}��¹^sE�V»7z
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k |��E�fq$x �Q�$�3p���qVv �E�$�[qVp�s��µ¹�prqV�µqU�Mv À v �V¥¦v;�Us�y�xe¨¬p¬v ��qwv;��²
�M�E�Mxevby�yUv;xe{M�Up�qº¯�sQ� À v �V¥5v �Vs�y^¥L¯�qV�E»Lp��}������±[�Q��qV�E�Ev�sQ�
yUv;x {}�UvO�M�Q�$��¹Í�Q�Vv�p��ùqU�}vO�usE�V| sQ��yU|~�E�fq$x �E�V�ào 	[Ï}° ©E© °
�?ÒL° © �Q°Ä	�	�r�z � �}p¬y�¹Ys��U» �nyU|~�E�fq$x �E�V�Nä À v �V¥¦v;�Us�yÍxe¨¬p�v;��q,�
�E�M�µsE{M��¹^sE�V» �nyUv;x {}�Vv,xes § �Us�x v;yVyfs��,ä À v �V¥¦v;�Us�yYyUv �V±Ev;���
x sE| § ¨¬v |~v ��q�v;��x$�OsEqU�}v;�;z
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Õ�y®�}v;yVxe�Vp�¥5v;�Æp�� k vbxGqUp¬sE�¡�EzÊ�E°o¹^v § �Vve�uv �J�}sEqJqUs3qU�V{Myfq
qU�MvÉ�Ms�yfq+xes�| § {�qUv;�ÅsE� ¹��Mp¬x$� qU�}v À v �V¥5v �Vs�y À®Ë®Ì
�V{}�My;z � �L{My;°�¹^vÆ��vbyfp¬�E�}vb�=sE{M� § �VsQqVs�xesE¨�qUsÉyf{}�V±Lp�±�v
�¿�}s�yºq£zf�}p yf�Ex$»w|}z à �Mv¼¹^�?¯8sQ�,��x$�}p�v;±Lp��}�ÅqV�}p�y�p�y�qVs
p¬| § ¨�v;|�v;��q,�Q�dv;��qUp¬�Uv À®Ë®Ì p¬�dqV�}v�ÏLÑEÒQÓ}°7¥}{}q¹Yv���p��
�}sEqYq$�Q»Ev�qU�}p�yÍ� §}§ �Us��Ex$��°��EyÊqU�}p�y^¹�p�¨¬¨7¨�p¬|~prq^qU�}v § v �U�usE�U²
|��Q�Mx v�Q�M��yVx �E¨¬�E¥}p�¨¬p�qº¯�sQ� À®ËJÌ zMÇi�MyºqVv;���o°}¹^v��v;x p¬��vb�
qUs�y § ¨¬prq�� À®Ë®Ì ¥¦v qº¹Yv;v �3qU�Mv®�}s�yfq��Q�M�OqV�}vÏLÑEÒQÓM°��us�¨r²
¨¬s[¹�p��}��qV�}v;yUv®��v;yUp���� § sE¨¬p�xep¬v;y;z

¤ »�v ¯�yÍ�}v ±�v �Í¨¬v;�?±Ev�qV�}v®ÏLÑEÒQÓp¬�µxe¨¬v;�E�

¤ �E¨�¨�xe�V¯ § qUsE���V� § �}p�x�s § v �$�[qVp�s��My��Q�Vv	ve½�vbxe{�qVv;�®p¬�®qU�Mv
Ï�ÑQÒQÓ

Îµs��Uv¿xes��Mxe�VveqVv ¨¬¯E°wqU�}v¿|���yºqVv �µ»Ev;¯kp�yµyºqVsE�Vv;�³p��mqU�Mv
¥M�QqfqUv;�U¯�²�¥M�Ex$»�v;�{ § ´�Õ�Î p¬� qV�}v´Ï�ÑQÒQÓÄ�E�M� �}v;±Ev;�
¨¬v;�?±Evby z�«^v;x �E{MyUv�sQ�]yfqUs��V�E�Ev�¨¬p�|~p�qV�[qVp�s��My;°�{MyUv �Y»Ev;¯LyY�Q�Vv
yfqUsE�Vv;�ùp��SqU�}v3�}s�yfq��Q�M�Sv �Mx �U¯ § qVv;�¿¹�p�qU�8qU�}v3|��EyfqUv;�
»Ev;¯Ez � �}v~ÏLÑQÒEÓ��M��y®«Í«�´�Õ�ÎâsQ�^ÓMz Ò�»Lp�¨¬sE¥L¯�qUvbyJ�Q�M�t�
|~v ���Q¥L¯�qUv;ywsQ�Gs¦�EyU�d|~v;|�s��U¯�°��Q¨¬¨�s[¹�p¬�}�Oprq®qVs3yUv;x {}�Uv;¨�¯
yfqUsE�Vv�|��E��¯ Ë=åGk »�v ¯�y;z�ã�s[¹Yv;±Ev �b°�yfqUs��V�E�Ev�p¬��qV�}vw�Ms�yfq
p�y|~sE�Vv��Q¥}{M�M�}�Q��q®qV�M�Q�ùyfqUs��V�E�Ev~p��ÅqV�}v�Ï�ÑQÒQÓM°��E�M�Å�
À v �V¥5v �Vs�y®�Vv;�E¨�|�°��usE��ve½}�Q| § ¨¬vE°	�[q��µ{}�}p¬±Ev;�VyUprqº¯�°�|~�?¯
�Vv;á�{}p¬�Uvd�S�L{}�Ev¼�L{}|�¥¦v;�OsE�»Ev;¯Ly;°�yUsù¹Yv+��v;x p¬�}v;�ÈqVs
yfqUsE�Vv�qU�}v;|Xp¬�3qU�}v®�}s�yºqbz
¾=�}v;�ù{MyUv �»�v ¯�y,�E�Uv�{MyUv;��°��us��,v ½��E| § ¨�v�°]qVs¼v �¦xe�V¯ § q
��qVp¬x$»�veqb°MqV�}v ¯¼�E�Uv,�}s[¹��}¨�s��E��vb�3�u�Us�|XqV�}v��}s�yfq�qVs�qU�Mv
ÏLÑEÒQÓM°Í�}v;xe�V¯ § qUvb�ÉqU�}v;�Uvd¹�prqV�=qU�}vÆ|��EyfqUv �O»Ev;¯E°�{MyUv;�o°
�Q�¦�~qU�}v;�O��v;¨�v qUvb���u�VsE| prq$y^|�v;|~sE�V¯Ez k v;yVyUp�s���»Ev ¯�y^�Q�Vv
�Q¨�yUs��Ev �Mv �$�[qUvb�3p��µqV�}vÏ�ÑQÒQÓM°M�Q{M�E|~v ��qUvb��p���qVs�qUp�x$»Ev qVy;°
�Q�¦�¼v �¦xe�V¯ § qUv;�¼p��dqU�}v�ÏLÑEÒQÓ�¥5ve�us��Uv�¥¦v;p��M�3yU�}p §}§ vb�µqVs
xe¨¬p¬v ��qVy;z

Ë�~ } ÕY���	�E�5�Q� ��� �����

i�p���{}�Vv¶� yU�}s[¹�yk�}s[¹ qV�}vé�E{�qU�}v;��qUp�x �[qVp�s����Uvbá�{}v;yfq
�nÕ k ´ å �J�~p�y��M�E�M��¨¬v;�=p¬� À v;�U¥5v �Vs�y�ÔJÒ�z � �Mvd»Ev;¯�y
��qV�}vµ{MyUv ��»�v ¯�y~sQ�JÕ�¨¬p¬x v¼�Q�M�È«^sE¥�°ÊqU�}v������w®�±�®¿»�v ¯�°
�Q�¦�~qU�}v�|��EyfqUv;�Ê»Ev;¯E�*�Q�Vv�{MyUv;��p���qU�}v��}s�yfq;z � �}vw|��Eyf²
qUv;��»Ev;¯¿p¬y~�}sEq�yf�}s[¹��8p��8qU�MvOþ¦�E{}�VvE°Y¥}{�q�p¬y~{¦yfvb�ùqVs
��vbxe�V¯ § q^qV�}vJsQqV�}v �Í»Ev;¯�y z�Ç��]qV�}vJ�}s�yfqÍp¬y�x sE| § �VsE|~p¬yUv;��°
�Q¨¬¨7qU�Mv®»Ev ¯�y��E�UvJ�Vv ±Evb�Q¨¬v;�oz
� s�yfs�¨�±�v	qU�Mp¬y § �Us�¥}¨¬v |�°?¹YvÊ�}v;yUp����}v;��qV�}v § �VsQqVs�xesE¨�¹�prqV�
qU�Mv�Ï�ÑQÒEÓ�p�� i�p���{}�Uv�	�zA§�sQqVv,qV�M�[q®�Q¨¬¨�qU�}v~v �¦xe�V¯ § qUp¬sE�
�Q�¦����v;x �U¯ § qVp�s���p¬yY��sE�Mv�p���qU�}vwÏLÑQÒEÓ}°��Q�M�~�}s,»Ev ¯�p�yÊp¬�
qU�Mv��}s�yfqp¬�ÆqV�}v�x ¨�vb�Q�bz � �}p�y § �VsQqVv;xGq$y�qU�}v�»Ev ¯�y��u�VsE|
�Q���E�}±Ev �$yV�Q�V¯�¹��Ms~x sE| § �VsE|~p�yfvbyÊqV�}v®�}s�yºqbz
� �}vÏ�ÑQÒEÓ~�Ev �Mv �$�[qUvby^qU�}v,qUp�x$»Ev qw�Q�M�3qV�}v�Vv § ¨¬¯3sE�}¨¬¯Op��

�Vv;á�{}v;yfqVy,�Q�Vv�xesE�¦yfp�yºqVv ��q;°��M�E|�v;¨�¯�°]qV�}v��us�¨�¨¬s[¹�p��M�¼xesE�}²
��p�qUp¬sE�My��Q�Vvw|~veq�x

¤ À v;¯�sQ�	Õ�¨¬p¬x vJp¬y�{¦yfvb��p¬� § �Uvb�Q{�qV�}v ��qVp¬x;�[qUp¬sE�

¤ Õ�¨�p�xev®p�y^qU�}vx ¨�p¬v ��q��M�E|~v�p¬�3qU�}vJqVp¬x$»�veq

¤ «^sE¥3p�yÍqU�}vyUv �V±Ev;�Y�¦�Q|~v®p��3qV�}vJqUp�x$»Ev q

¤ À v;¯�sQ�	«^sE¥3p¬yÍ{MyUv;�OqVs�v;�Mxe�V¯ § q�qU�MvJqUp�x$»Eveq

¤ «^sE¥3p�yÍqU�}vyUv �V±Ev;�Y�¦�Q|~v®p��3qV�}v®�Uv § ¨¬¯

¤ À v;¯�sQ�	Õ�¨¬p¬x vJp¬y�{¦yfvb��qVs�v �Mx �U¯ § qÍqU�Mv®�Uv § ¨�¯

à qU�Mv �V¹�p¬yUvE°op�q®�Uv&yºv;xGq$ywqU�}v~�Vv;á�{}v;yfqVy;z,Õwy��O�Vv;yU{}¨rqb°oqU�Mv
�E�}±Ev �$yV�Q�V¯¼x �Q�M�}sQq�usLs�¨*qU�Mv�ÏLÑEÒQÓOqUsd�Ev �Mv �$�[qUv~qVp¬x$»�veq$y
�Q�¦���Vv § ¨¬p¬v;y^�usE���Mv ������±[�Q��qV�E�EvEz

Ë�~�Æ ÕY���	�E�5�Q� ���]� �����

i�p���{}�Vv;y © �E�M�~Ïyf�Ms[¹SqVp¬x$»�veqÊ���V�E��qVp��M�JyUv �V±Lp¬x v��Uvbá�{}v;yfq
� � m k ´ å �J���M�Q�M�}¨�p¬�}�ù¥5sQqV�k¹�prqV�´�Q�¦�=¹�prqV�}sE{}q�qU�Mv
ÏLÑEÒQÓMz
Çi�ùqV�}v § �UsEqUs�xes�¨Y{¦yfp¬�}�¼qV�}v3ÏLÑQÒEÓ}°	�Q¨¬¨^qU�}v3v �¦xe�V¯ § qUp¬sE�
p�y���sE�}vµp¬�ÉqU�}vµÏ�ÑQÒEÓ}°Ê�E�M�S�Ms+»�v ¯ùp�y�p¬�ÉqU�}vµ�}s�yºq�p¬�
qU�Mvxe¨¬v;�Q�bz Ì sE�MyUp�yºqVv �Mx ¯�x$�}v;x$»�yÍyfp¬|~p�¨��Q�ÍqVs�qU�}v®s��}v;yÍp¬�
º��E°E�«�¼�¼ ¾ ¼ �E«���qV�Q»�v § ¨¬��xev�z

 !�ó]ÞoÝ�ÚMßiÙ�"$#=Ø*õ�ô%"&�Lß'�

Çi��qV�}p¬y^yUv;xGqVp�s���°L¹Yvw��p¬yVxe{¦yUyÊqU�}v�yfvbxe{}�Vp�qº¯�sE�oqU�}vJ��v;yUp¬�E�
§ �Vv;yUv ��qUvb��p¬� k v;xeqUp¬sE� © z

Ï5~ } Î � � �B�

¾+v�yfqV�E�fq�¹�prqV�Æxes��MyfqU�V{MxGqVp��}�3��|~s���v ¨�sE�*sE{}�Jyf¯�yfqUv;|3z
� �}v®|~s���v ¨�x sE�MyUp�yºq$yÍsQ��qU�}vJ�us�¨�¨¬s[¹�p��M� § �E�fqVp¬x p § �Q��qVy7x

( ìíønõ�ê*) (,+ Õ À v;�U¥5v �Vs�y § �Vp��¦xep § �Q¨	¹��}s�{MyUv;y�qV�}v��Q{}²
qV�}v ��qUp�x �QqUp¬sE��Q�M� qUp�x$»EveqÅ�E�$�Q��qVp��}�³yfv;�U±Lp�xev § �UsE²
±Lp���v;��¥L¯ À®ËJÌ z5Õ�¨¬p¬x v�� y�¹^sE�V»LyfqV�QqUp¬sE��p�y��EyVyU{}|~v;�
qVs¼¥¦v�qU�V{Myfqº¹Ys��fqV��¯�z � �Mp¬y��Q¨¬¨�s[¹�yJ{MyqUs+xesE|�¥}p¬�}v
Õ�¨�p�xev�E�M���Mv ��¹^sE�V»�yºq$�[qUp¬sE��p���qUs�s��}vJsE¥wyºvbxGqbz

� æ�ã-) � + Õ À v �V¥¦v;�Us�y § �Vp¬�Mxep § �Q¨¿¹�p�qU� ¹��}p�x$� Õ�¨r²
p�xevÆ¹^�E��q$y~qUs8v;yfqV�E¥}¨�p�yU�=|,{�qV{M�Q¨��Q{�qV�}v ��qUp�x �QqUp¬sE��z
«^sE¥�� y�¹Ys��U»�yfqV�QqUp¬sE�Åp¬y~��yUyU{}|~v;�ÅqVsd¥5v�qV�U{¦yºqº¹^sE�U²
qV��¯�z

.�/�021 ô�æ5ú;ð k sE��qº¹^�E�Uv3xes�| § sE�Mv ��q�sE� À®Ë®Ì qU�M�Qq��Uv ²
yUp¬�}v;yÍsE�µ���}s�yºq�xes�| § {�qUv;�;z



Alice KDC

Alice, Bob, nonce, padata

Alice, tkt, reply Kmaster,
Kalice,Kbob

i�p¬�E{M�Uv ��x	s��Up¬�Ep¬�M�E¨7Õ k ´ å � § �Vs�xev;yVyUp��}��p¬� À v;�U¥5v �Vs�y^ÔJÒ
Õ�¨¬p¬x v � �}v § �Up¬�Mxep § �E¨o¹��}s~¹^�E��q$y^qUs~¥5v�Q{�qV�}v ��qUp�x �QqUvb�oz
«Ys�¥ � �}v § �Up¬�Mxep § �E¨o¹�prqV�3¹��MsE|XÕ�¨�p�xev®¹Í�Q��qVy^qVs�xesE|~|�{}�}p�x �[qVvEz

�í«Ys�¥Op�yÍqV�}v zf»L�V¥�qU�Eq�|�¹��}v �µÕ k ´ å �Äp¬yÍ{MyUv;�OqVs�s�¥�qV�Ep�� � m � z��
ª Õ��}�QqV� 3��¸����E«�³�®`®B² ½ «5476 ¾ ¯�²��«�x ª �Uvb�Q{�qV�}v ��qUp�x �QqUp¬sE�3�}�[q$�

qVs § �Us[±�v�qV�M�[q�Õ�¨�p�xev®»L�}s[¹�y^qV�}v®�Up¬�E��q À �Q¨¬p¬x vEz
À yfvby k vbyUyUp¬sE�3»Ev ¯
� »�q 378E¯�²��«:9<;E°��=9>6Ä¼�«E¼�476?��°��¨x � p¬x$»�veqÍ�usE�V¹^�E�V�}v;��¥L¯3Õ�¨¬p¬x vwqVs�«^sE¥

qVs § �Us[±�v�qV�M�[q�Õ�¨�p�xevx;�Q�V�Up¬v;��sE{�q��E{�qU�}v;��qUp�x �[qVp�s��O¹�p�qU�3qV�}v À®ËJÌ z
Ç��	«^sE¥3p¬y�zU»L�U¥�qV�Qq�|}°�qU�}vJqV»�q�p¬y^qV�}v � m � ��3@8�¯�²�%«:9>�����w®�±�®	9>6Ä¼�«E¼�476������w®�±�®E�

´�v § ¨¬¯ 3@;E°��=9j³�°�³Ä�«:9>6Ä¼�«E¼�476 ¾ ¯�²��«cx	Õ�¨¬p�xev��vbxe�V¯ § qVyÍp�q�qUs��Ev qÍqU�}vyUv;yVyfp¬sE�3»Ev;¯Ez
� �}v § �Q�UqUp¬v;yÊyfv;�M�~�E�}��p�qUp¬sE�¦�Q¨�p¬���usE�V|��[qUp¬sE�]°�yU{Mx$���Ey�|~v;yVyU�E�Ev^qº¯ § vby ° § �VsQqUs�x sE¨�±Ev;�VyUp¬sE�,�L{}|�²
¥¦v;�;°�s¦�Q��y °E�E�M��yfqV�Q�Uq,ä[ve½ § p¬�V�QqUp¬sE�Ää[�Uv;�}v ¹Í²�{}��qUp¬¨�qUp¬|�v�z�¾+v�s�|�p�q	qU�Mv |p��~qV�}p¬y	þM�E{}�Vv�¥5v;x �E{MyUv
qU�}v;¯O�Q�Vv�qU�Vv;�QqUv;��qU�MvyU�E|�vJ¹�p�qU��sE��¹�p�qU�MsE{�q�qV�}v®ÏLÑEÒQÓ}z

Alice KDC
host

Alice, Bob, nonce, padata

KDC
4758

nonce, padata,
{Alice, Kalice}Kmaster
{Bob, Kbob}Kmaster

tkt, 
{Kses, nonce, Bob}Kalice

Alice, tkt, 
{Kses, nonce, Bob}Kalice

Kmaster,
Kalice,Kbob

i�p���{}�VvS	Ex*Õ k ´ å � § �Us�xevbyUyUp¬�}��p¬� À v �V¥¦v;�Us�y^Ô�Ò�¹�prqV�3qU�}v®Ï�ÑQÒQÓ
k v;x {}�Up�qº¯8x �Up�qUp�x �E¨ÍqV��yf»�y;°ÊvEz �Mz¬°^v ���í��v��fxe�V¯ § qUp¬sE�=�Q�M�É�$�Q�M�}sE|0»�v ¯ù��v �}v;�V�QqUp¬sE��°^�Q�VvO|~s[±Evb�
�u�Us�|.qV�}v,�Ms�yfq�qUs�qU�}v�ÏLÑEÒQÓ}z � �Mv,�}s�yºqJyfv;�M�}y�qV�}v�ÏLÑQÒEÓ�qU�}v�p��}�usE�V|~�QqUp¬sE�µ�}v;v;��vb���usE�JyU{Mx$�
qV�EyU»�y °�vEz �Mz¬°�qV�}v��}s��Mxev�yUv ��q¥L¯ÆÕ�¨�p�xev�°��E�M�ÆqU�}v�v;�Mxe�V¯ § qUvb�Æ»�v ¯�yJsQ��Õ�¨�p�xev��E�M�Å«Ys�¥�z � �}v
ÏLÑQÒEÓ,��v �}v;�V�QqUvby^���Vv § ¨¬¯�qVs�Õ�¨¬p¬x vE°M�E�M�OyUv �¦�}yÍprq�¥¦�Ex$»�qVs~qU�}v®�}s�yºqbz
� �}v~v ��qU�Vp�vbyJv �Mx �U¯ § qVv;�Æ¹�prqV�dqV�}v�|��EyfqUv;��»�v ¯¼v�z �¦z�°A3@8�¯�²��«:9<6 ¾ ¯�²��«B4@6 ½B¾ ¼"®E«?�7°M�Q�Vv���v ��²
v �$�[qUvb�8�E�M�È��v;x �U¯ § qVv;�8p��ÉqV�}v¼ÏLÑEÒQÓMz � �}v À®Ë®Ì �}s�yfq�yºqVsE�Vv;y�qU�Mv | �nv �Mx �U¯ § qVv;����p¬�ÉqU�}v
À v �V¥¦v;�Us�y*�}�[q$�Q¥M��yfvw�Q�M��yUv �M�My*qV�}v |qUs,qU�}vwÏLÑEÒQÓJ¹��}v;���}v vb��v;��z � �Mv À®Ë®Ì �Ms�yfq^��sLv;yÊ�}sQq
»��Ms[¹kqU�Mv®|~��yºqVv ��»�v ¯Ez



Alice KDC

TGT, authenticator,
Bob, nonce

Alice, tkt, reply Kmaster,
Kalice,Kbob

i�p¬�E{}�Vv © x	sE�Vp���p��¦�Q¨ � m k ´ å � § �Vs�xev;yVyUp��}��p¬� À v;�U¥5v �Vs�y^ÔJÒ
Õ�¨�p�xev � �}v § �Vp��¦xep § �Q¨o¹��}s~¹Í�Q��qVy^qVs~¥¦v�E{�qU�}v;��qUp�x �[qVv;�oz
«^s�¥ � �}v § �Vp��¦xep § �Q¨o¹�p�qU��¹��}s�|XÕ�¨¬p¬x v®¹^�E��qVy^qUs�x sE|~|,{}�Mp¬x;�[qUv�z

«^sE¥3p¬y�zU»L�U¥�qV�Qq�|,¹��}v;� � m k ´ å �Äp¬yÍ{¦yfvb��qVs~sE¥�q$�Qp¬� � m � z
ª Õw�}�[q$� ª �Vv;�E{�qU�}v;��qUp�x �[qVp�s��O�}�QqV�¨� � m � �Q�¦�3Õ�{�qU�Mv ��qUp�x �QqUsE�,�Gz

�Q�M�O»L�}s[¹�y^qU�Mv®�Up¬�E��q À yfvby z
� m � 3bÕ�¨�p�xev�°�»��V¥�qV�Qq;° À yfvbyC4 À »��V¥�qV�Qq�x � p�x$»Ev q(m��V�E��qVp��M� � p�x$»Ev q;°

¹��}p�x$� § �Us[±�v;yÊqU�M�Qq�Õ�¨¬p¬x vx �Q�V�Vp�vb��sE{}q��Q{�qV�}v ��qUp�x �QqUp¬sE�3¹�prqV� À®ËJÌ z
Õ�{�qU�Mv ��qUp�x �QqUsE� 3bÕ�¨�p�xev�°LqUp¬|�v�°T�íyf{}¥M»Ev ¯E�D4 À yUv;y
À À v ¯�p¬� � m � s���yf{}¥M»Ev ¯�p��µ�Q{}qU�}v;��qVp¬x;�[qVsE�
À yUv;y k v;yVyUp�s��O»�v ¯
� »�q 3@8�¯�²�%«:9<;�°��=9,6Ä¼%«�¼FEC4@6Åx�§�v;¹´qVp¬x$»�veqÍ�usE��Õ�¨�p�xev�E�M�3«Ys�¥�z
´�v § ¨¬¯ 3G;�°��=9j³E°�³B�«:9,6Ä¼%«�¼FEC4@6ÅxMÕ�¨¬p�xev��vbxe�V¯ § qVyÍp�q�qUs~�Ev q�qU�}vyUv;yVyfp¬sE�O»Ev;¯Ez

� �Mv § �Q�UqUp¬v;y*yUv �¦�����}��p�qUp¬sE�M�E¨�p��}�usE�V|~�QqUp¬sE��°�yf{¦x$����y	|~v;yVyU�E�Ev^qº¯ § vby ° § �UsEqUs�xes�¨�±Ev;�VyUp�s��,�L{}|�²
¥5v �b°%s5�Q��y;°E�E�M�~yºq$�Q�Uq,ä?v ½ § p��$�[qVp�s��Ää?�Vv �Mv ¹Í²�{}��qUp¬¨EqVp�|~vEz�¾+v�sE|~p�q	qU�}v;|ép¬��qU�}p�y	þ¦�E{}�VvÍ¥¦vbx �Q{¦yfv
qV�}v ¯3�Q�Vv�qV�Uvb�[qVv;�OqU�}vyV�Q|~vJ¹�p�qU��sE�Í¹�p�qU�}s�{�q�qU�}v®Ï�ÑQÒEÓ}z

Alice KDC
host

KDC
4758

TGT, authenticator, 
nonce,
{Alice, Kalice}Kmaster
{Bob, Kbob}Kmaster

Alice, tkt, 
{Kses, nonce, Bob}K

tkt, {Kses, nonce, B}K

TGT, authenticator, 
Bob, nonce

Kmaster,
Kalice,Kbob

i�p¬�E{M�UvJÏ�x � m k ´ å � § �Us�xevbyUyUp¬�}��p¬� À v �V¥¦v;�Us�y^Ô�Ò�¹�prqV�3qU�}v®Ï�ÑQÒQÓ
k v;xe{M�Up�qº¯Sxe�Vp�qUp�x �Q¨Íq$�EyU»�y °^vEz �Mz¬°Yv;���n�}v��ºx �U¯ § qVp�s��=�Q�M�8�V�E�M��s�|0»Ev;¯ù�Ev;�}v �$�[qVp�s���°Y�E�Uv�|~s[±Evb�
�u�VsE| qV�}v,�}s�yºqwqUs�qV�}v�ÏLÑQÒEÓ}z � �}v��}s�yfqwyUv �M�My�qV�}v,Ï�ÑQÒQÓ�qV�}v�p����us��U|��QqUp¬sE�µ�}v;v;��vb���usE��yf{Mx$�
q$�EyU»�y °ov�z �¦z�°7qV�}v��MsE�Mx v�yUv ��q®¥L¯¼Õ�¨¬p¬x vE°7qU�Mv�v;�Mxe�V¯ § qUvb�¼»�v ¯�y�sQ�YÕ�¨�p�xev��Q�¦�d«^sE¥�z � �}v�Ï�ÑQÒEÓ
��v �}v;�V�QqUvby^���Vv § ¨¬¯�qVs�Õ�¨¬p¬x vE°M�E�M�OyUv �¦�}yÍprqw¥M�Ex$»~qVs~qU�}v®�}s�yºqbz
� �Mv�v;��qV�Up¬v;y�v �Mx �U¯ § qVv;�d¹�prqV�¼qU�Mv�|��EyfqUv;��»�v ¯E°7v�z �¦z�°H3@8�¯�²��«I9>6 ¾ ¯�²�%«B476 ½B¾ ¼"®E«��7°L�Q�Vv,��v ��²
v;�V�QqUvb���Q�M���}v;xe�V¯ § qUvb��p¬��qU�Mv�ÏLÑEÒQÓMz À®Ë®Ì �}s�yfq^yfqUs��Uvby	qU�Mv | �uv;�Mxe�V¯ § qUvb���	p¬��qV�}v À v;�U¥5v �Vs�y
�M�[qV�E¥M�EyUv��Q�¦��yfv;�M�}y*qU�}v;|éqVs®qU�Mv�ÏLÑEÒQÓJ¹��}v;���}v;v;��vb�oz � �}v À®Ë®Ì �}s�yfqY��sLv;yÊ�}sQq^»L�}s[¹ÉqU�}v
|���yºqVv ��»Ev;¯Ez
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yUp���v;y�s��3�~yUv;x {}�Uv®x s § �Vs�xev;yVyUsE�bz
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¾+v�|��Q»�v�qU�Mv��usE¨¬¨¬s[¹�p��}�¼��yUyU{}| § qVp�s��Myp¬�¿sE{}��|~sL�}v ¨`z
k s�|~v�sQ�5qU�}vbyfv���yUyU{}| § qUp¬sE�¦y	�Q�VvÍ�}p¬yVxe{MyVyUv;��p�����v qV�Ep�¨}p¬�
���Vv ¨��[qUvb� § � § v �áo 	�	�r�z

��z k ¯LyfqUv;|.����|~p��}p�yfqU�$�[qUp¬sE�3p�y�� §}§ �Vs § �Up��[qVv ¨¬¯���sE�}v�z
Õwy § �VsE¥}¨¬v |�y�sQ�Íyf¯�yfqUv;| �E�}|�p¬�}p�yºqV�V�QqUp¬sE�+�Q�Vv�s�{�q
sE��qU�}p�y § � § v ��� y�yUx s § vE°[�E�}|�p¬�}p�yºqV�V�QqUp¬sE�Jp�y���yUyU{}|~v;�
qVs~¥¦v��s��}v®� §}§ �Us § �Up��[qVv ¨¬¯E°L�M�E|�v;¨�¯�°$�����*qV�}v®|��Eyf²
qVv ��»Ev;¯�p�y�yfqUs��Uvb�Jp�� À®Ë®Ì ²`Ï�ÑQÒEÓ��Q�M�J�}s[¹��Mv �Vv*v ¨�yfv�°
�E�M�É��	���»Ev;¯LyOsQ�,Õ�¨�p�xevÅ�Q�¦�´«^sE¥´�E�Uv+yºqVsE�Vv;�=p¬�
À®Ë®Ì ²��}s�yfq�v �¦xe�V¯ § qUv;�¼¹�prqV�µqU�}v�|��EyfqUv �w»Ev;¯Ez�¾+v
�}p¬yVxe{MyVy�|~sE�Vvµ�Q¥5sE{�q�����|~p��Mp¬yfqU�$�[qVp�s��8p¬� k v;xeqUp¬sE�
Ñ�z © z

	}z Ì ¨¬p¬v ��q�¹Ys��U»�yfqV�QqUp¬sE�My^�Q�Vv®yfvbxe{}�VvEz
Õwy § �VsE¥M¨�v;|~yJsE�ÍqU�}v�yUv;x {}�Up�qº¯dsE�Íx ¨�p¬v ��q,¹^sE�V»�yºq$�[²
qVp�s��MyÍ�Q�Vv�sE{}q^sE��qU�}p�y § � § v ��� yYyVxes § v�°�x ¨�p¬v ��qÍ¹Ys��U»�²
yfqV�QqUp¬sE�Myw�Q�Vv,�EyVyU{}|~v;�3qUs�¥¦v�yfvbxe{}�VvE°¦�M�Q|~v ¨¬¯E°/�����
�8xe¨¬p�v;��q3¹^sE�V»�yºq$�[qUp¬sE�k�}s�vby��MsQqµyºqVv;�Q¨�{MyUv ��� y�p��}²
�us��U|��QqUp¬sE��°��E�M�t��	���prq��sLv;y��}sEqJ�E¨rqVv �JsE��|~s���pr�u¯
|~vbyUyV�Q��v;yÍ��{Myfv;��yfv;�M�}y;z

© z ª ��yUyU¹^sE�$�}yÊsE��Õ�¨�p�xev�E�M��«Ys�¥3�E�Uv��EsLs��oz
� �Mv § �Us�¥}¨�v;|�sQ�Y�}p¬xeqUp¬sE�M�E�U¯µ�[qUqV��x$»¼�Q���Ep��¦yºq�{Myfv;�
x$�Ms�yUv � § �EyVyU¹Ys��V�}y�p�y®sE{}q,sQ�^qU�}p�y § � § v ��� yyVxes § v�ä
§ �EyVyf¹^sE�$�}y�E�Uv���yUyU{}|~v;�+qVs¼¥¦v3x$�}s�yUv �ùx;�Q�Vve�u{}¨¬¨¬¯
yUs+qU�M�Qq~qU�}v¼��p�xGqVp�s��M�Q�V¯ù�[qUqV��x$»ù�Q���Ep��¦yºq�qU�}v;|0p�y
p¬| § s�yUyUp¬¥}¨�v�z

Ï¦z Ë=åGk p�y�yºqV�Us��}�Mz
à {M� § �Up¬�Mxep § �E¨ùxep § �}v � p�y Ë�å�k °µ¹��}p�x$� p�y �Eyf²
yU{}|~v;�Op¬| § s�yVyUp�¥}¨¬v�qUs�xes�| § �Us�|~p¬yUv�p¬�O�Vv;��yfs��M�Q¥M¨�v
�E|~sE{}��q,sE�^qVp�|~v�z � �}p¬y,|��?¯d�}sEq�¥5v��µ�EsLs��Å�Eyf²
yU{}| § qVp�s�� �E�L¯Ä|�s��UvÈp¬� qV�}vk�Q��v8sE���n��yºq Ë=åGk
x �V��x$»Ev;�Vy�ov� Ï"r�°�¥}{�q À v;�U¥5v �Vs�y¹�p�¨¬¨Êv;±Ev ��qV{M�Q¨¬¨�¯Æ�Uv ²
§ ¨¬��xev Ë�å�k ¹�p�qU�³qU�Vp § ¨�v ² Ë=åGk °ÍqU�L{My�v ¨¬p¬|�p¬�M�QqUp¬�}�
qV�}v®¥}�V{�qUvJ�us��Vx v®�[qfq$�Ex$»~qVs Ë�å�k z

Ò}zÍÎd�Q¨¬¨�s��U¯�x;�Q��xes�| § �Us�|�p�yUv À®Ë®Ì ²`�Ms�yfq;z
Îd�Q¨¬¨�s��U¯¼x;�Q�+�Uvb�E�+�Q�M�Æ|~sL�}pr�u¯d�E�L¯¼p��}�usE�V|~�QqUp¬sE�
p¬� À®Ë®Ì ²`�Ms�yfq;°L�Q�M��x;�Q��|��Q»�v À®ËJÌ ²��}s�yºqY�}s,�Q�L¯�²
qV�}p¬�}��yf�Mv�¹Í�Q��q$y z

»MzÍÎd�Q¨¬¨�s��U¯�x;�Q�}�MsQq�xes�| § �Us�|�p�yUv À®Ë®Ì ²`Ï�ÑQÒEÓ}z
Îd�Q¨¬¨�s��U¯Èx �E�=�}v p�qU�}v;�O�Vv;���È�}sE�O|~sL�}pr�u¯=�Q�L¯Ép��}²
�us��U|��QqUp¬sE�µp¬� À®ËJÌ ²�ÏLÑEÒQÓ}zÍ¾=�}v;�¼yf�MvqU�Vp¬v;y;°MÏLÑEÒQÓ

�}v ¨¬veqUvby��E¨�¨EqU�}vÊp����us��U|��QqUp¬sE�®p¬�®prqbz�Î¼�E¨�¨¬sE�V¯wx;�Q�}�MsQq
p¬�wsM{Mv �Mx vJqU�}v®¥5v �M�?±Lp¬sE�ÍsQ� À®Ë®Ì ²`Ï�ÑQÒQÓMz

Ñ�zÍÎd�Q¨¬¨�s��U¯Åx �E�ù�Uvb�E�o°�|~s���p��u¯E°Ê�E�M�ù�Q¨�qUv;��|~vbyUyV�Q��v;y
p¬�3qU�}v®�Mveqº¹^sE�V»�xesE�M�}v;xeqUp¬�}��qU�}v § �E�fqVp¬x p § �Q��qVy;z

ÓMzÍÎd�Q¨¬¨�s��U¯ x;�Q�¥¦vk� § �Vp��¦xep § �Q¨�p¬� qV�}v À v �V¥5v �Vs�y
�Vv;�E¨�|�z
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S øuðbô�æ5ç�ð Ù�ÛNÜNÝ
Î¼�E¨�¨¬sE�V¯Æx;�Q�¿yfqUv;�E¨Y�E¨�¨Y»Ev ¯�y®¥L¯+xesE| § �VsE|~p�yfp¬�}� À®Ë®Ì ²
�}s�yºqbz � �}p�yÍp¬y § s�yVyUp�¥}¨¬vJ¥L¯�Õ�yVyf{M| § qUp¬sE�¼Ò�z
S øuðbô ÙBÛÄÜ�Ý
Î¼�E¨�¨¬sE�V¯Sx;�Q�}�}sEq�yºqVv;�Q¨w�Q�L¯ù»Ev;¯Ez � �}vµ|���yºqVv ��»Ev;¯ùp�y
p¬� À®Ë®Ì ²`Ï�ÑQÒQÓM°��E�M�Åp¬y,�}sQq��Uvb�E�}�E¥}¨¬v¥�nÕ�yVyU{}| § qUp¬sE�3��°
»��Gz Õ�¨¬¨�qV�}vdsEqU�}v;��»Ev;¯�y��Q�Vvµp¬� À®ËJÌ ²��}s�yfq;°�¥M{�qO�Q�Vv
v;�Mxe�V¯ § qUvb�S¥L¯¿qV�}v�|~��yºqVv ��»�v ¯E°Y¹�prqV� Ë=åGk °	¹��}p¬x$�Ép�y
{}�L¥}�Vv;�E»[�Q¥}¨¬v��nÕ�yVyU{}| § qUp¬sE��Ï��ez
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S øuðbô�æ5ç�ð Ù�ÛNÜNÝ
Î¼�E¨�¨¬sE�V¯kx �E�³p¬| § v;�VyUsE�¦�[qUv¿�E��¯={¦yfv;�µ¥�¯³yºqVv;�Q¨¬p¬�}�8s��
��{}v;yVyfp¬�}��qU�Mv®{Myfv;��»Ev;¯Ez
S øuðbô ÙBÛÄÜ�Ý
Î¼�E¨�¨¬sE�V¯Èx �Q�M�}sQq3p�| § v �$yfs��M�[qVvd�Q�L¯É{Myfv;�;zÃi�p��$yºqb°�yU�}v
x;�Q�}�}sEq�yfqUv;�E¨Y��{MyUv ��»Ev;¯Ez k v;x sE�M��°]qV�}v�sEqU�}v;�¹^�?¯ÆsQ�
p¬| § v;�VyUsE�M�QqUp¬�}�¿�Å{MyUv �¿�íÕ�¨¬p¬x v��~p�y~qUs¿s�¥�qV�Ep��=�+qVp¬x$»�veq
3?Õ�¨¬p¬x vE°Ê«^sE¥]° À2VHW X 4 À2X �Q�¦�¿qU�Mv3yUv;yVyfp¬sE�S»Ev ¯ À2VHW X z
Î¼�E¨�¨¬sE�V¯wx;�Q�s�¥�qV�Ep��JqV�}v*qVp¬x$»�veq]¥L¯Jyf�Mprý��}��qU�}vY�}veqº¹^sE�V»
�íÕ�yVyf{}| § qVp�s��dÑ%�G°�¥M{�qÍqU�}p�y�p�yÍp�| § s�yVyfp¬¥}¨¬v���yÍ¹Yv;¨�¨`z � �}v
yUv;yVyfp¬sE��»Ev ¯~p�y^�Ev �Mv �$�[qUvb�~p�� À®ËJÌ ²�ÏLÑEÒQÓ�E�M��p�y^�Q¨¬¹^�?¯�y
v;�Mxe�V¯ § qUvb�ù¥L¯ À V sE� À X ¹��Mv �Sp�q�p¬y�s�{�qVyUp¬�}v À®Ë®Ì ²
Ï�ÑQÒQÓMz À V �Q�¦� À X �Q�VvYyfqU�VsE�}� �nÕwyUyU{}| § qVp�s�� © �G°QyUs�qV�}v
yUv;yVyfp¬sE��»�v ¯Ox;�Q�}�MsQq�¥5vsE¥�q$�Qp¬�}v;��z � �Mv;yUv®»Ev ¯�y�x;�Q�}�MsQq
¥5vyºqVsE¨¬v �3�u�VsE|Xx ¨�p¬v ��q�¹Ys��U»�yfqV�QqUp¬sE�MyJ�nÕwyUyU{}| § qVp�s�� 	��Gz
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S øuðbô�æ5ç�ð Ù�ÛNÜNÝ
Î¼�E¨�¨¬sE�V¯¿x �E�ù�Ev;�}v �$�[qVv��Q�L¯+qUp�x$»Ev q�sE���Vv § ¨¬¯Å¥�¯¿{¦yfp¬�}�
yfqUs�¨�v;�3»�v ¯�y;z
S øuðbô ÙBÛÄÜ�Ý



Î¼�E¨�¨¬sE�V¯,x �E�}�}sEq*�Ev �Mv �$�[qUv��JqVp¬x$»�veq*s��	�Uv § ¨�¯�sE���}v;�Ê�E��²
±[�Q��qV�E�Ev�z À®Ë®Ì ²`Ï�ÑQÒQÓw�Ev;�}v �$�[qVv;y�qV�}v |ésE�}¨¬¯��Q��qUv �YÕ�¨¬p¬x v
yU�}s[¹Yvby § s�yVyfvbyUyUp�s��¿sQ���}v;�,»�v ¯ÆqU�}�VsE{}��� § �Vv;�E{�qU�}v;��qUp�²
x �QqUp¬sE��°Y�Q�M�8xesE�¦yfp�yºqVv �Mx ¯¿p¬y~x$�}vbx$»Evb�ù�Ey~��vbyUx �Up¬¥¦vb�ùp¬�
k vbxGqUp¬sE� © zv��z
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¾+vSp¬| § ¨�v;|�v;��qUv;�ÄqU�}vÉÕ k �Q�¦� � m k § �VsQqUs�x sE¨�y¼��ve²
yVxe�Vp�¥5v;�,p�� k v;xeqUp¬sE� © ¥L¯®|~s���p��u¯�p¬�}� À v �V¥5v �Vs�y�Ô�Ò?²��Ez �}z »
��p�yºqV�Up¬¥}{�qVv;�Ä¥L¯ÄÎµÇ � z � �}vS�Ms�yfq § ¨��[qf�us��U| p�y ¦ p��L{�½
	�z �}z © »Å��´�v;�}ãw�[q�Ò�z�	��YsE���Q�3Çº«ÍÎ ªÍÌ z � �}v®yfvbxe{}�Vv®xesE²
§ �Vs�xev;yVyUsE�	p�y	qU�Mv�Çº«ÍÎ#ÏLÑEÒQÓJÎµs���v ¨a�E°�¹�prqV��qU�Mv k vbxe{}�Vv
Ì �V¯ § qUsE���V� § �}p�x Ì s § �VsLx v;yVyfs��ÊqVsLsE¨¬»�p�q�±Ev;�VyUp�s��¿��z ©�© z
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� �}vYp�| § ¨¬v |~v ��q$�[qUp¬sE��¹^��y]x;�Q�V�Up¬v;�Js�{�q�p¬�®qV�}vÊ�us�¨�¨¬s[¹�p¬�}�
qU�M�Uv;vJyfqUv § y;z

¤ �E�M�Q¨¬¯�yfp�y sQ� º��E°E�«�¼�¼ ¾ ¼ �E«��Ia@b �E�M�
º��E°�%«�¼�¼ ®�±Ä¼ �E«��Ia@bL° ¹��}p�x$� p¬| § ¨�v;|�v;��q Õ k
�E�M� � m k qVs p���v ��qUp��u¯ ¹��}p�x$� § s��fqVp�s��My8sQ�µqU�Mv
�u{}�¦xGqUp¬sE�¦y�yf�MsE{}¨���¥5v®|~s[±Evb��qVs�qV�}v®ÏLÑEÒQÓ

¤ p¬| § ¨�v;|~v ��qV�QqUp¬sE��sQ��qU�}vx;�Q�$��yfp���v��u{}�MxeqUp¬sE�My�qU�M�Qq
�M�?±�v+�u{}�MxGqVp�s��M�Q¨¬p�qº¯³vbá�{Mp�±[�Q¨¬v ��qµqVsÈqU�}v § sE�UqUp¬sE�¦y
p���v ��qVprþMvb�3p��3qU�MvJþM�Vyfq�yºqVv §

¤ |~s���p�þ¦x �QqUp¬sE�µsQ��qV�}v�}s�yºq�yUp¬�}v § �VsE�E�$�Q| qUs�|��Q»�v
x;�Q¨¬¨¬y^qVs�qV�}v®p¬| § ¨�v;|�v;��qUv;�3�u{M�MxGqVp�s��My�p¬��qV�}vx �E�V�

Ñ/~�Æ �����ÄÕ }dcj���G� ������� � ���?�í�7� � � ���
�*���`�

� �}v;�Uv~�Q�Vv�yUp�½ § �Q�UqVywqUs�¥5v~|�s[±�v;�µp¬�ÅÕ k x7qV�}�Uv;v�x �Q¨¬¨�y
qUsÅ»�v ¯S��vbxe�V¯ § qUp¬sE�È�Q�M�És��}v�v;�Ex$�8qUs § �Vv;�E{�qU�Mv ��qUp�x �Q²
qUp¬sE�]°�qUp�x$»Ev q�v �Mx �U¯ § qVp�s���°M�Q�¦�O�Vv § ¨�¯�v;�Mxe�V¯ § qUp¬sE�]z ¦ p¬»Ev ²
¹�p�yfv�°�qU�}v;�Uv��Q�Vv�yUpr½ § �E�fq$y,p¬� � m k x�qº¹^sÆx;�Q¨¬¨¬yqUs+»Ev ¯
��vbxe�V¯ § qUp¬sE�8�E�M�ùs��}v�v;��x$�ùqUsÆqUp�x$»Ev q~�}v;xe�V¯ § qUp¬sE�]°Y�Q{}²
qU�Mv ��qUp�x �QqUsE�^��v;x �U¯ § qVp�s���°�qUp�x$»Ev qÊv �Mx �U¯ § qVp�s���°��Q�M���Uv § ¨�¯
v �¦xe�V¯ § qUp¬sE��z
Õ�y�qV�}v § v;�f�us��U|��E�Mxev�v ±[�Q¨¬{M�QqUp¬sE�dp¬� k v;xeqUp¬sE��»OyU�}s[¹�y;°
qU�Mv+s[±�v �V�}v;���=sQ��x �Q¨¬¨¬p��}�=�S�u{}�MxeqUp¬sE�mp��³qU�}vÅÏ�ÑQÒQÓSp¬y
�}p¬�E��z � �Mv �Vve�usE�VvE°ÊqUs¿s�¥�qV�Ep��É�}p¬�E� § v;�f�us��U|��E�Mxev�°*qU�Mv
yUpr½Èx �Q¨¬¨�y�yf�}s�{}¨��8¥5vdx sE|,¥Mp��}vb�Ép���qUs¿s��}v¼x �E¨�¨`z´ã�s[¹Í²
v ±�v �b°5��ywx �U¯ § qVsE���V� § �}p�xxes���v��Q�M�d�}sE��²ixe�V¯ § qUs��E�$� § �Mp¬x
xes���vÍ�Q�VvYqUp¬�E��qU¨¬¯xes�{ § ¨¬v;�®qVsE��veqU�Mv ��p�� À v �V¥5v �Vs�y;°?�}sEp¬�}�
yUs�x$�M�Q�M�Ev;y�qU�}v�sE�$��v ��sE�	ve½�v;x {�qUp¬sE�d�E�M��¥}�Vv;�E»Ly�|�s��L²
{}¨��Q�Vprqº¯�°QqV��{¦yYyUp����}p�þ¦x �E��qV¨�¯�xes�| § ¨�p�x �QqUp¬�}�JqU�}vw�}s�yfqYyUp¬�}v
xes���v�z�i}sE��qU�Mp¬y § �VsQqUsEqº¯ § v�°	¹Yv3��v;x p¬��vb�¿qVsÆ|��Q»�v�yUpr½

x �E¨�¨�y�p��Év;��x$�SÕ k �Q�¦� � m k °�±[�Q¨¬{}p¬�}�¿yfp¬| § ¨¬p¬x prqº¯ù�E�M�
|��Q�M�E�Evb�Q¥}p¬¨�p�qº¯,s[±�v � § v �U�usE�V|��Q�Mx vEz�Õk��veq$�Qp¬¨�vb��¨¬s�s�»��Qq
qU�Mv®s[±Ev �V�}vb�E��p¬� k v;xeqUp¬sE� »}z�	�ve½ § ¨��Qp¬�MyÍsE{}����vbxep�yfp¬sE�]z

Ñ/~1Ë �����ÄÕ ÆIc ÓO�]� � ��� � � ���G� ������� � �

Ü üNM]üPO ( ç]ðbô�êLï7ðbønõEë}ð;ønæ5ïÔ�]ê�èfe�øíõEê

. ê�å / êLõQè?åo÷�ðbønæ5ï

��yUv �Y»Ev;¯LyÊ�Q�Vv�yºqVsE�Vv;��p��~qV�}v��Ms�yfqY�Q�M�~v;�Mxe�V¯ § qUvb�~¹�prqV�
qU�Mv�|��EyfqUv;�w»�v ¯�z � �Mv�x �E�V�d��v;x �U¯ § q$y�qV�}v�»Ev ¯�y�¥¦v �usE�Vv
{MyUp��M��qV�}v |�z � �Mv®�}s�yfqf²iyfp���v © «�f��g�ºw® �E«?gAa@bJ�u{}�MxGqVp�s��
yUv �M�}y¼»Ev ¯�y�qVs=qU�MvSx �E�V�o°�}v;xe�V¯ § qVyµqU�}v;| �E�M�mqU�}v;�
yfqUsE�Vv;y®qU�}v;| p¬�t´�ÕwÎ��usE�,�u{�qU{M�UvO{Myfv�z � �}v��u{}�MxGqVp�s��
p�y�x;�Q¨¬¨�vb�µqV�}�Uv;v,qVp�|~vbyJp��ÅÕ k x7þ¦�Vyfqw�us���Õ�¨�p�xev�� yJ»�v ¯��us��
§ �Vv;�E{�qU�}v;��qUp�x �[qVp�s���°ÍyfvbxesE�¦�S�us���«^sE¥$� y�»�v ¯¿�us���qUp�x$»Ev q
v �¦xe�V¯ § qUp¬sE��°*�E�M�ÅqU�Mp��$�¿�us���Õ�¨¬p�xev�� y�»Ev;¯Æ�us��,�Vv § ¨¬¯Åv ��²
xe�V¯ § qUp¬sE�]zIh

� è[êLë}ç]ðbô�êLï7ðbønõEë}ð;ønæ5ï

ª �Vv;�E{�qU�Mv ��qUp�x �QqUp¬sE�3p¬y�qU�}v,yfqUv § p���¹��}p�x$�¼Õ�¨¬p�xev § �Vs[±Evby
�}v;��p���v;��qVprqº¯ÅqVs¼qV�}v À®ËJÌ ¥L¯ § �Vs[±Lp��}�Æ»L�}s[¹�¨�vb���Ev�sQ�
�}v;�»Ev;¯Ez�«^¯Æ��v �n�Q{}¨�q;° § �Vv;�E{�qU�}v;��qUp�x �[qVp�s��dq$�Q»�v;y § ¨��Ex v
p¬�OqV�}vJ�usE¨¬¨¬s[¹�p��}��qU�M�Uv;vyºqVv § y7x

¤ Õ�¨�p�xev�yUv �M�My�qUs�qU�}v À®Ë®Ì ��qVp�|~vbyºq$�Q| § v;�Mxe�V¯ § qUvb�
¹�p�qU���}v;��»Ev ¯¿xi3 qUp¬|~v�4 À �Q¨¬p¬x vEz

¤ � �}v À®Ë®Ì �}v;xe�V¯ § qVyj3;qUp¬|~v�4 À �E¨�p�xev�z

¤ � �}v À®Ë®Ì ±�v �VprþMvby¼qV�M�[qÅqV�}vÈ�Uvbá�{Mv;yfq+p�yÅ�Uvb�Q¨¬¨�¯
��v �}v;�V�QqUv;�X¥L¯XÕ�¨¬p¬x v ¥�¯.��veqVv �V|�p¬�}p¬�}� ¹��}veqV�}v �
qV�}vqVp�|~v�±?�E¨�{Mv�n�Q¨¬¨�y�¹�p�qU�}p¬�Æx ¨�s�x$»�yf»�v ¹Ä�Q¨¬¨�s[¹^v;��z
À®Ë®Ì ��sLv;yÍsE�3qVs~qU�}v�Mve½Lq�yºqVv § p¬�¼Õ k pr��qV�}v,�Q�}²
yU¹Yv;��p¬yÍ¯�v;y;z à qU�}v;�U¹�p�yfv�° À®ËJÌ �Vv�yºv;xeqVy�Õ�¨�p�xev�z

«^v;x;�Q{MyUvµqU�Mp¬y3yºqVv § �Vv;á�{}p¬�Vv;y~qV�}vd{MyUvdsE�,Õ�¨¬p¬x v�� y�{¦yfv;�
»Ev;¯E°]qU�}p�y®�u{}�¦xGqUp¬sE�¿p�y®|~s[±Evb�¼qVsµqU�Mv�x �Q�$�oz � �}v�ÏLÑEÒQÓ
��vbxe�V¯ § qVy�qV�}v�qUp¬|~v;yfqV�E| § �E�M�~±Ev;�Up�þMv;y�p�q;z�Ç��5qU�}v�qUp¬|�vbyº²
qV�E| § p¬y�p¬�L±?�E¨�p��o°��us�¨�¨¬s[¹�p��M�¼�Uvbá�{}v;yfqVy;°�vEz �Mz¬°�qUp�x$»Eveq�v ��²
xe�V¯ § qUp¬sE���Q�¦���Vv § ¨¬¯�v;�Mxe�V¯ § qUp¬sE�]°}�Q�Vvw�Vv�yºvbxGqUvb�oz

Qøíõ;ñ5ê�ðlkwï�õQè?åo÷�ð;ønæ5ï

ÕÅqVp¬x$»�veq�p�y]���}�QqV��yfqU�V{MxGqV{}�Uv*yUv ��q��u�VsE|´qU�}v À®ËJÌ qUs�Õ�¨r²
p�xev*qVs�vbyºq$�Q¥}¨¬p¬yU�,�wyfvbyUyUp�s��®»Ev;¯Ez�´�s�{}�E�M¨�¯®y § vb�Q»Lp��M�M°?prq�p¬y
m 8n���&!�'J�?!�ëP�G�,'����&!�é�éw# _ �&!��?����'�U-������O,� _ ��'=�����&!�+��
����'9�
� ;
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378E¯�²��«:9<;E°��=9,6Ä¼�«�¼�476��E°��oz ª �Q�UqÊsE�oqU�}vwqUp�x$»Ev qYp�yÊ�}sEq
yUv;x {}�Up�qº¯xe�Vp�qUp�x �Q¨`°Q�Q�¦�,p�y��Ev �Mv �$�[qUvb�p¬�,qV�}vÍ�}s�yfq;z�Õ���qVv �U²
¹Í�Q�$�o°7qU�Mv�qVp¬x$»�veq®p�y�yUv ��qJqUsOqU�Mv�x �Q�$�o°7þM¨¬¨¬v;�Æ¹�prqV�dqV�}v
yUv;yVyfp¬sE�8»Ev;¯+��v �}v;�V�QqUvb�¿p��8qU�Mv�x;�Q�$�o°*v;�Mxe�V¯ § qUvb�ù¹�p�qU�
À ¥5sE¥�°��Q�¦�+yUv ��q®qVsdÕ�¨¬p¬x vEz � �}v�x �E�V�+yfqUsE�Vv;y�qV�}v�yUv;yf²
yUp�s��,»�v ¯J�usE���u{�qV{}�Vv^{¦yfvÍ¥5v;x �E{MyUvÊqV�}vÍ�Uv § ¨�¯®¹�p¬¨¬¨�p��Mx ¨�{¦��v
p�q��Ey���vbyUx �Up¬¥5v;�3p��OqU�Mv®�}ve½Lq § �E�V�E�E�$� § ��z

ZOê�÷�ìuåokwï�õQè?åo÷�ð;ønæ5ï

k p¬|~p�¨��Q�éqUs qU�}v.qUp�x$»Ev q;°=qV�}v �Uv § ¨�¯p3G;�°��=9À³�°�³Ä�«:9
6Ä¼�«�¼�476 ¾ ¯�²��«Æp��Mx ¨�{¦��v;yO� § {}¥}¨¬p�x § �Q�Uq;°�¹��Mp¬x$�=p�y�v;��²
x sL�}v;��p¬�µqU�}v��}s�yfqw�E�M��p¬ywyfv;��q�qUs�qV�}v�x;�Q�$�oz � �}v,yUv;yf²
yUp�s��®»Ev;¯E°b�Ev �Mv �$�[qUvb��p��®qV�}v	qVp¬x$»�veq]v;�Mxe�V¯ § qUp¬sE�J�u{}�¦xGqUp¬sE�]°
p�yp¬�MyUv �UqUv;�Åp¬��qUs�qV�}v��Vv § ¨¬¯Ez � �}v�x;�Q�$�ÆqU�}v;�ùv �Mx �U¯ § q$y
qV�}v®�Uv § ¨¬¯�¹�prqV�µÕ�¨¬p¬x v�� y�»Ev;¯Ez

Ü üNM]ü�T Qønõbñ¦ê�ð>qOè[ë}ï7ðbønï�û£��ê�èfe�ønõ�ê

Õwy�p¬�8Õ k °	yfp�½ùx �E¨�¨�y��E�UvO|��E��vOqUsdqU�}v�x �E�V�¿p¬� � m k x
qº¹^sOx;�Q¨¬¨¬y�qUs3»Ev;¯��}v;xe�V¯ § qUp¬sE�]°5�E�M�¼s��}v,vb�Ex$�µqVs�qVp¬x$»�veq
��vbxe�V¯ § qUp¬sE��°Q�E{�qU�Mv ��qUp�x �QqUsE����v;x �U¯ § qVp�s���°?qUp�x$»Ev q�v;�Mxe�V¯ § ²
qVp�s���°	�Q�M�Å�Vv § ¨¬¯+v �Mx �U¯ § qVp�s���z k sE|~v�sQ�ÍqV�}v��u{}�¦xGqUp¬sE�¦y
�E�Uv3xesE|~|~sE�8p��ÉÕ k ä	¹^v�v ½ § ¨¬�Ep��8sE�}¨¬¯ÅqU�Mv��u{}�¦xGqUp¬sE�¦y
qV�M�[q���s~�}sEq�� §}§ v;�E��p��µÕ k z

Qøíõbñ¦ê�ð / êLõEèbåo÷�ð;øíæ¦ï

� m k �}v;xe�V¯ § qVy�qU�}vdqUp�x$»Ev q��E�$�Q��qUp¬�}�ÅqVp¬x$»�veq;°�sE� � m �
��3bÕ�¨¬p�xevE°,»��V¥�qV�Qq;° À yUv;yG4 À »L�V¥�qU�Eq��e°wqVs=sE¥�q$�Qp¬�ÄÕ�¨¬p¬x v�� y
�M�E|~v��Q�M�+qV�}v�yfvbyUyUp¬sE�Å»Ev;¯Ez�«^v;x;�Q{MyUv�p�qp��L±Es�¨�±�v;y�qV�}v
� m k »Ev;¯`� À »L�U¥�qV�Qq,�G°Ê�E�M�¿qV�}vµyfvbyUyUp�s��ù»Ev;¯Åp¬y�p¬�SqV�}v
� m � °ÍqV�}p¬y�yfqUv § |�{Myºq�¥5vÅx;�Q�V�Up¬v;�ksE{�q�p��´qU�}v¿x;�Q�$�oz
� �}v�x �E�V�¿�}v;xe�V¯ § qVy,qU�Mv � m � �E�M�ù�VveqV{}�U�¦yp�q�p¬�ùqV�}v
x ¨�vb�Q�*qVs®qU�Mv��}s�yfqYv ½}xe¨¬{M��p¬�}�®qU�Mv�yfvbyUyUp¬sE��»Ev;¯Ez � �}v�yUv;yf²
yUp�s��d»�v ¯µ|,{¦yºqJ�}sQq®¨¬v;�?±�vqU�Mv�x;�Q�$�o°�yfs3p�q�p�y®yºqVsE�Vv;�µp¬�
´�ÕwÎ(p¬��qU�}v,x;�Q�$�oz ¦ �[qVv ��p�q�p�y�{MyUv;�3p¬�¼�Q{�qV�}v ��qVp¬x;�[qUs��
��vbxe�V¯ § qUp¬sE���Q�M�3�Vv § ¨¬¯�v;�Mxe�V¯ § qUp¬sE��z

( ç]ðbô�êLï7ð;øíõEë�ðbæMè / êLõEèbåo÷�ð;øíæ¦ï

� �}vù�E{�qU�Mv ��qUp�x �QqUsE�r3?Õ�¨¬p¬x vE°JqVp�|~vE°c�íyf{M¥}»Ev;¯w�D4 À yUv;y3p�y
��vbxe�V¯ § qUvb�ùp¬�ùqU�Mv�x;�Q�$�oz � �}vOqUp¬|�vbyºq$�Q| § p¬y�x$�}v;x$»�v;�
p¬�3qU�}vx;�Q�$�oz

Ñ�~ Ï �����NÕ Ë:cts ���[�c�5� � � Î � � �vuÍ�}�o����� �R �í� È
�/�5� � ��� s ��� �= �����ow � Ó

Õwy®¹�prqV�¿sQqV�}v �yUv;x {}�Uv~�M�E�V�}¹^�E�Uv¨o 	 © r�°�qU�Mv�xes�|�|�{}�}p�²
x;�[qUp¬sE�d|�v qU�}s��}y�¥5veqº¹^v v;�µqU�}v��}s�yºqJ�Q�M�¼qU�}v�ÏLÑEÒQÓ��Q�Vv
§ �Vp¬|�p�qUp¬±Ev�z¿i}s��,v ½��E| § ¨�v�°�qU�}v3sE�}¨¬¯Æqº¯ § v § �Us[±Lp���v;�+p�y

�E�k�Q�V�V�?¯ùsE�¥L¯�qVv;y;zÄÇ�q�p�y�qV�}vd��v;±Ev ¨¬s § v �$y7�Ê�Vv;y § s��Myfp�²
¥}p¬¨¬prqº¯�qUs�xes���±�v �UqYqº¯ § v;y�yU{Mx$�µ�Ey=²�³w®A9 ¼7x�°?��®	9¿7x ¾ �	9
�E�M��|~sE�Vv�xes�| § ¨�p�x �QqUv;���M�[qV�,yºqV�U{MxeqU{}�Vv;y;°�p���qUs��Q�M�~s�{�q
sE��qV�}v,yfqU�Vp��M��sQ�	¥L¯�qVv;y;zYÇ�qwp¬yw��¥}{}�$��v �3�us��w��v;±Ev ¨¬s § v �$y
qVs��}v;�Q¨	¹�p�qU�Å¨¬s[¹Í²`¨¬v ±�v ¨ § �VsE���V�E|�|~p¬�}�M°7v�z �¦z�°�|��E�VyU�M�Q¨�²
p¬�}���Q�M��{}�}|��Q�$yU�M�Q¨¬p��M���}�QqV�~yºqV�U{¦xGqU{M�Uvby °���vb�Q¨¬p��}��¹�p�qU�
v;�M��p��Q� § �VsE¥M¨�v;|~y;°b|�vbyUyV�Q��v	¥}{w�7v ���M�Q�¦��¨�p¬�}�¦°?�E�M�Jv �V�VsE�
�M�E�M��¨¬p��M�Mz
� s § �Vs[±Lp¬��v���¥5veqUqUv;���E¥MyºqV�V��xGqVp�s���°]¹^v���v ±�v ¨¬s § v;�+qV�}v
ü ��û ���U�&y� [�U��zÊ [�U�|{��G}~¸Q�����Í�U¸7û$�$�[���V�~Ã* ~���*¢ ü y�{���Ã5¤[°
¹��}p�x$� § �E�VyUv;y�qV�}v¼p¬��qVv �U�n�Ex v��}veþM�}p�qUp¬sE�Èþ¦¨�vd�E�M�É�Ev;��²
v;�V�QqUv;y Ì § �VsE�E�$�Q|�yÆqUs �M�E�M��¨¬vÈqU�}v=¨¬s[¹Í²�¨�v;±Ev ¨�x sE|�²
|�{}�}p�x �[qVp�s��=��veq$�Qp¬¨¬y;z=¾=prqV� k ã(´ ª^Ì ° § �Vs�xevb��{}�Vv�x;�Q¨¬¨
�E¥MyºqV�V��xGqVp�s��=p¬y § �Vs[±Lp¬��vb�ÉqUs8qU�}v+�}s�yºqbz ÕwyO�8xes��Myfv ²
á�{}v;�Mxev�°*|~sL�}prþ¦x;�[qVp�s��Sp¬�SqV�}v��}s�yfq~yUp���vOp�y�|~v �Vv ¨¬¯ÆqVs
x;�Q¨¬¨ k ã(´ ªÍÌ yfqU{}¥É�u{}�¦xGqUp¬sE�¦y °^vEz �Mz¬z�° © «E~��g�ºw® �E«?g:a@bL°
p¬�MyfqUv;���+sQ�Ív;á�{}p¬±?�E¨�v;��q¥}{�q|~sE�Vv~v ¨��Q¥5sE�$�[qUv��u{}�¦xGqUp¬sE�¦y
p¬�3qU�}v®�}s�yºqbz
Õ�¨rqV�}sE{}������ÂM�i�e���e �û$���E�v�*Â¦���í�n¸QÂ��� [Â � �M  � �J¢��UÁj�7¤�yU�}sE{M¨¬�
�us�¨�¨¬s[¹ yfs�|~v�yºq$�Q�M�M�Q�$�}y °*yU{Mx$�ù��y���ºB"±w«�³o°�¹Yv § p¬x$»�v;�
s�{}�Ís[¹��3yUp�| § ¨¬vJÇ Ë�¦ �us��^�$� § p¬�Op�| § ¨¬v |~v;��q$�[qVp�s���z � �}v
p¬��qUv �U�n�Ex v���veþM�MprqVp�s��dþM¨¬v~�usE��qV�}v À v �V¥¦v;�Us�yJä�Ï�ÑQÒQÓ�p��}²
qVv �E�$�[qVp�s��O¨¬sLsE»�y^¨�p¬»Ev�qV�}p¬y7x
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�@³~¨�´°¯ µ~���C�f¶7·~��²D±��7¶
�C¨�¯
�C�~�r�7¶7·��
�[�f¶7·~�¸¯
� ¹°¯��7�~�@�G�~��±��7¶
� ¥�¯��@�7�fºf�7��±��7¶
�G�f���D�~»*�@�?�7²D±��7¶
C³�¼d¯
�C�~�r���f�D±
½f½f½
²

¾ ¿¨ó�Ú5À$Û*ÚB]Ãõ	Ø�ÞBóKÁ,Âaõ�ôfÝ(õ�Ù�ßfÛÊØ

¾+v�v ±[�E¨�{M�QqUvb�dqV�}v § v �U�usE�V|��Q�Mx v�sE�YqV�}v § �VsQqVsQqº¯ § v�p¬�
qV�}v�us�¨�¨¬s[¹�p��M��v �L±Lp��VsE�}|~v;��q�x*Çº«ÍÎ §�v qfþM�Mprqº¯ ª^Ì ¹�p�qU�
Çi��qUv;¨ © ���wÎ¼ã*u ª v ��qVp�{}|�ä[qV�}vÍÇº«ÍÎ ÏLÑEÒQÓ�yUv;x {}�VvYxes § �VsQ²
x v;yVyfs��w|~s���v ¨-��äoqU�Mv À®Ë®Ì �E�M�dqU�}v À v �V¥5v �Vs�y�x ¨�p¬v ��q$y
�V{}�}�}p¬�}�®s��~qU�}v�yV�Q|~v�x sE| § {�qVv �	qVs�?±EsEp����}veqº¹^sE�V»���v ²
¨��?¯Ez
å �Ex$�S|~vb�EyU{}�Uv;|~v ��q�¹Í�Ey~x;�Q�V�Up¬v;�¿s�{�q~qUv;�SqVp�|~v;y��E�M�
�E�~�?±�v �$�Q��vÊp�y § �Vv;yUv ��qUvb�,p¬�~qV�E¥}¨�vby z�Ô*�Q�Vp��Q�Mx v^¹Í�Ey�±�v �V¯
yU|��Q¨¬¨íz



Ã�~ } `ÅÄ �¦�����?�jw �5� � �í�

� �}p�y�yUv;xeqUp¬sE�,�}v;yVxe�Vp�¥5v;y]qU�}v § v �U�usE�V|~�E�MxevÊsQ�MÕ k z7�B²�³�²�®
p�y�qV�}v^x ¨�p¬v ��q § �VsE�E�$�Q|m{MyUv;�JqVswp¬�}p�qUp��[qVvÊqV�}v^Õ k �Vv;á�{}vbyºqbz
� �}vOqUsEqV�Q¨^qVp�|~v�»Lp��}p�q�y § v �¦�}y�¹�prqV�8s���¹�p�qU�}s�{�q�ÏLÑEÒQÓ
p�y,yU�}s[¹���z � sµve½}x ¨�{M�}v�qU�}v�qUp¬|�vOy § v ��q�us�� § �EyVyU¹Ys��V�
qº¯ § p¬�}�M°�qV�}v § �EyVyf¹^sE�$�Ép¬yO�M�E�V�kx s���v;�=p¬�=qV�}v��B²�³�²�®
§ �VsE���V�E|3z��Ä²�³�²�®®¹�prqV�,qV�}v�ÏLÑEÒQÓ�qV�E»Ev;y © Ï�Æm|~sE�Vv^qUp¬|~v
qU�¦�Q�Å�B²7³�²�®~¹�prqV�}sE{}q�prqbz

qUp¬|~vc�nyUv;x��

�B²�³B²�®~¹�p�qU�}s�{�q�ÏLÑEÒQÓ �}z ��»����
�B²�³B²�®~¹�p�qU�µÏLÑEÒQÓ �}z �EÓ�	%�

¼��¯E²%«�³w®¼p�y®qU�MvOxe¨¬p¬v ��q�¹^v�{MyUv;�+qVsdp¬�}p�qUp��[qUv�qU�}v � m k
�Vv;á�{}v;yfq;z¢¼��¯�²%«%³w®ù¹�p�qU�kqU�}vÆÏLÑQÒEÓÆqV�Q»�v;y ©E© Æ0|~sE�Vv
qUp¬|~vJqU�M�E� ¼��¯�²%«�³�®~¹�p�qU�}s�{�q�p�q;z

qVp�|~vc�íyfvbx7�

¼��¯E²%«�³w®~¹�prqV�}sE{�q�Ï�ÑQÒEÓ �Mz �LÑ���q
¼��¯E²%«�³w®~¹�prqV�3Ï�ÑQÒEÓ �Mz ��q�Ò ©

ÏLÑEÒQÓdp���qUv;�E�$�[qVp�s��Sp¬��qV�Us���{¦xev;y�� §}§ �Vs?½�p�|��[qVv ¨¬¯ ©E© Æ sQ�
s[±Ev;�U�Mv;�E��p��µ¥5sQqV�¼x ��yfvby zY¾Æv¨¬sLsE»Op���qUs~qV�}v,��v qV�Ep�¨�y�p¬�
qU�MvJ�usE¨¬¨�s[¹�p¬�}��yfvbxGqVp�s��My z

Ã�~�Æ ÓÀ�T�ç� �G� �`�}�o����� �Ç`�Ä �5� È �5� �

Çi�³qU�}p�yµyfvbxGqVp�s���°J¹Yv+ve½}�Q|~p¬�}v¿xes�|�|�{}�}p�x �QqUp¬sE�´s[±�v �U²
�}vb�E�oz¾+v�|�vb�EyU{}�Vv,qV�}v,qVsQq$�Q¨�qUp¬|~v~y § v ��qJ�usE��qU�}v~yUpr½
xe�V¯ § qUs��E�$� § �Mp¬x�s § v;�V�QqUp¬sE�My���vbyUx �Up¬¥¦vb�ùp¬� k v;xGqVp�s��ÉÒ}z 	}°
qU�MvqUp¬|~v�y § v ��qwp¬�µqU�Mv�x �E�V��°5�E�M�¼��v;�Up¬±EvJqV�}v�x sE|~|,{}²
�}p�x �QqUp¬sE�µs[±Ev;�U�Mv;�E��zÍÕwywyU�}s[¹��µp¬�¿i�p���{}�Vv�Ò�°¦qU�}v,qUsEqV�Q¨
qUp¬|~v®p¬y�qU�}vyU{}| sE��qV�}vx �E�V��qUp¬|~v�Q�M��qU�}v®s[±�v �V�}v;���oz

� sQqV�E¨ Ì �E�V� � p¬|�v à ±Ev �V�}vb�E�
Õ k ¹�ä?s�ÏLÑEÒQÓ �}z ������ÒQÏ ² ²
Õ k ¹�ä,ÏLÑEÒQÓ �}z ��	�Ò © Ò �Mz ���EÓ�»�» �}z �E�7»�»�q
� m k ¹�ä?s�ÏLÑEÒQÓ �}z ����� © 	 ² ²
� m k ¹�ä,ÏLÑQÒEÓ �}z ��	�Ñ?Ï�Ó �Mz ���EÓ�»�» �}z �E�;Ó�Ó�	

Ì sE|~|�{}�}p�x �[qVp�s���s[±Ev;�U�Mv;�E�~p�y^� §}§ �Vs?½�p�|��QqUv ¨¬¯�qº¹�p¬x v���y
|,{¦x$���Ey�qV�}vwx;�Q�$�,qVp�|~vwp���¥5sQqV��Õ k �E�M� � m k z � �}p¬yÊp¬y
�Q�3sE¥L±Lp¬sE{My^¥5sQqfqV¨�v;�}v;x$»O�Q�M��qU�}v;�UvJp�y��Q�3sE¥L±Lp�s�{My^s § qVpr²
|~pvub�[qVp�s���z � �}v s��Uv qUp�x �E¨�¨¬¯E°LqV�}v®�L{}|,¥5v ��sE��x;�Q¨¬¨¬y�x;�Q��¥5v
�Vv;��{Mx v;���u�Us�| yfp�½�p¬��v;��x$�OÕ k �E�M� � m k qUs~sE�Mvwp¬�3Õ k
�Q�¦�,qº¹^sJp�� � m k z�Õ�¨¬¨}s § v;�V�QqUp¬sE�My	x;�Q�~¥¦vw��sE�}v��QqÊsE�Mx v
p¬�´Õ k zÍÇi� � m k °ÊqV�}v � m � �uqUp�x$»Ev qO�E�$�Q��qVp��}�ÅqVp¬x$»�veq,�
|,{¦yºq�¥5v®��v;x �U¯ § qVv;��qUs�sE¥}qV�Qp¬�OqU�}v®�M�E|~v�sE�]qV�}vxe¨¬p�v;��q
¥5ve�usE�VvJqU�Mv À®ËJÌ ¨�sLs�»LyÍ{ § prq$y��}�[q$�Q¥M��yfv�z	Çi�µxesE��qV�V��yºqb°
qUp�x$»Ev q�v;�Mxe�V¯ § qUp¬sE���Q�M�,�Uv § ¨¬¯®v �Mx �U¯ § qVp�s��,|,{¦yºq	�M� §}§ v;�
�[��qVv �YqU�}v��}�[q$�Q¥M��yfv�¨�sLsE»L{ § z � �Mv �Vve�usE�VvE° � m k �Vv;á�{}p¬�Uvby
qº¹^s�x �Q¨¬¨�y z � �Mp¬y�s § qUp¬|~pvub�[qVp�s��3¹^sE{M¨¬�3�Vv;��{Mx vJqU�}v�x �Q�$�
qUp¬|~vJqUsc�Mz ����	�ÑQÓ,yUv;x sE�M�}yÍp¬�µÕ k �Q�¦�Å�Mz ��� © � Ï�yUv;x sE�M�My
p¬� � m k °]qV�L{My�Vv;��{¦xep¬�}�µqU�Mv�s[±Ev;�U�}vb�E�ÆsQ��{MyUp��M�¼ÏLÑEÒQÓ

qUs¨���fÆp¬�µÕ k �Q�M� �?Ò?Æp¬� � m k z

Ã�~1Ë ÓO��� �lÇ �����ÉÈ��¦�E���?�`�

Õ�¨�qU�MsE{}���+x sE|~|,{}�Mp¬x;�[qUp¬sE�Æs[±Ev;�U�}vb�E�µ¹Í�EywqV�}v~¥¦sEqfqU¨¬ve²
�}vbx$»5°�prq�p¬y3�Q¨�yUsù{MyUve�u{}¨�qUsÉyºqV{M��¯ÈqV�}vÆ��v qV�Ep�¨�y�sE�qU�Mv
qUp¬|~vy § v ��q�p¬��qV�}vx �E�V�oz	«^�Vv;�Q»���s[¹���sQ��Õ k �Q�M� � m k
p�y�yU�}s[¹��Æp��ÆqU�}v��usE¨¬¨¬s[¹�p��}�OqV�E¥}¨¬vEzáiMsE�Jv;��x$�µ�u{}�MxeqUp¬sE��°
qUsEqV�E¨�qVp�|~v~�Q�M�¼qUp¬|~v~y § v ��q�p¬�d|��Ep��Åxes�| § sE�Mv ��qVy��Q�Vv
§ �Vv;yUv ��qUvb�oz
( �
�u{}�MxeqUp¬sE� xes���qUv ��q$y qUp¬|~vc�nyUv;x��
�}v;xe�V¯ § q »�v ¯ 	[Ï�« Ë=åGk ��v;x �U¯ § qVp�s�� �}z ������q�Ò�Ñ

� à � Õ ¦ �}z ����������q
»��}x § �Vv;�Q{}qU� Ï���« Ë=åGk ��v;x �U¯ § qVp�s�� �}z ������q�q�Ñ

Ì^ª m�v q � p¬|~v �}z ��������	 ©
� à � Õ ¦ �}z ����� Ï�Ï�Ò

v;�Mxe�V¯ § q qV» �7»�ÓE« Ë=åGk v �¦xe�V¯ § qUp¬sE� �}z ��������qE�
�$�Q�M��s�| �L{}|,¥5v ����v � �}z ����� © Ò�	
�$�Q�M��s�| �L{}|,¥5v ����v � �}z ����� © Ò�	
�7»�ÓE« Ì ´ Ì �}z �������EÏ��
� à � Õ ¦ �}z ����	%�LÑ[Ó

v;�Mxes���v »��}x 	w��»E« Ë=åGk v �¦xe�V¯ § qUp¬sE� �}z ������	�Ñ"�
�$�Q�M��s�| �L{}|,¥5v ����v � �}z ����� © Ò�	
	w��»E« Ì ´ Ì �}z ��������Ò ©
� à � Õ ¦ �}z �����;Ó���q

QÊq �
�u{}�MxeqUp¬sE� xes���qVv ��qVy qUp¬|~vc�nyUv;x7�
�}v;xe�V¯ § q »�v ¯ 	[Ï�« Ë�å�k �}v;xe�V¯ § qUp¬sE� �}z ������q�Ò�Ñ

� à � Õ ¦ �}z ���������?Ò
�}v;xe�V¯ § q qV» �7»�ÓE« Ë=åGk ��v;x �U¯ § qVp�s�� �}z �������?Ñ�	

�7»�ÓE« Ì ´ Ì �}z �������QÏN�
� à � Õ ¦ �}z ����� © 	QÏ

�$� �Vv;x �}v;x ��	��E« Ë=åGk ��v;x �U¯ § qVp�s�� �}z ��������� ©
��	��E« Ì ´ Ì �}z ������� © �
� à � Õ ¦ �}z ������	 © �

v;�Mxe�V¯ § q qV» �7»�ÓE« Ë=åGk v �Mx �U¯ § qVp�s�� �}z �������7q��
�V�E�M��s�| �L{}|,¥5v ����v � �}z ����� © Ò�	
�V�E�M��s�| �L{}|,¥5v ����v � �}z ����� © Ò�	
�7»�ÓE« Ì ´ Ì �}z �������QÏN�
� à � Õ ¦ �}z ����	w�7��Ò

v;�Mxes���v »��}x �;ÓEÏ�« Ë=åGk v �Mx �U¯ § qVp�s�� �}z ������	w���
�V�E�M��s�| �L{}|,¥5v ����v � �}z ����� © Ò�	
�;ÓEÏ�« Ì ´ Ì �}z �������QÏLÒ
� à � Õ ¦ �}z �����?ÑEÑ ©

Ë=åGk s § v �$�[qVp�s���q$�Q»�v;y^qU�Mv¨�s��}�Evbyºq�qVp�|~v�z Ì sE�¦yfp���v �Vp¬�}�
qU�¦�[q�qU�}vÅ�M�E�V�}¹^�E�Uv¼p¬| § ¨¬v |~v ��qUvb� Ë=åGk qV�E»Evby�|�{Mx$�
¨¬sE�}��v �3qUp¬|~vÅqU�M�E�³qV�}v¿yfsE��qº¹^�E�Uv+p¬| § ¨�v;|�v;��qUv;� Ì ´ Ì
v ±�v �´qU�}s�{}�E�³qU�}vÅ�M�E�V�}¹^�E�UvÆprq$yfv;¨r�~p¬yµá�{}p�qUv+�n��yºqÖ�
	��
Î¼«*ä[y<Ë7�G°Í¹^vµ¥¦v;¨�p¬v ±�vµqU�Mv¼|~s�yfq�sQ��qU�}v Ë=åGk s § v;�V�Q²
Ì X,Kß2S0$í��$�,'J2J�9)���é ê 4



round trip

card time
overhead overhead

crypto op
start

card starts
processing
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crypto op
returns

i�p���{}�UvÒEx�qUsQq$�Q¨`°}x �E�V��qUp¬|~vE°M�E�M��s[±�v �V�}v;���

qVp�s��dqVp�|~v~p¬y®y § v ��q®p��+|��Q»Lp��M�3�3yf¯�yfqUv;| x �Q¨¬¨�qUs Ë=åGk
�M�E�V�}¹^�E�Uv��E�M��yUveqUqUp¬�}�,{ § �»�v ¯�yUx$�Mv;��{}¨¬vEz�iMsE�Í�Q��� § ²
§ ¨¬p�x �[qVp�s��ÉqU�M�Qq�s § v �$�[qVv;y�s��ÈyU{Mx$�=yU|~�E¨�¨w�}�[q$�à���7���+²
	����¼¥L¯�qUvby��e°*¹��}p�x$�ù¹^vO¥5v ¨¬p�v;±EvO|~�E�L¯ù�Q{�qV�}v ��qUp�x �QqUp¬sE�
�E�M���Q{�qV�}sE�Vpvub�[qVp�s��OyU¯LyfqUv;|�y���sM°}p�q�p�y��EsLs���qVs § �Us[±Lp���v
�&���	yUsQ��qº¹Í�Q�VvYp¬| § ¨¬v |~v ��qV�QqUp¬sE��sE�7x �U¯ § qVs�s § v;�V�QqUp¬sE�My�qVs
yV�?±Ev®yU¯LyfqUv;|.x;�Q¨¬¨�s[±Ev;�U�}vb�E�O�Q�M���
	����~��v;x sE{ § ¨�vb�3Õ ª Ç
�us�� Ë=åGk »Ev;¯8yVx$�}v;�}{}¨�p¬�}�SyUv § �Q�$�[qUv3�u�VsE| Ë�å�k s § v �U²
�QqUp¬sE��z �
	���p�y��}v;¨ § �u{}¨J¥¦vbx �Q{¦yfvdyUsE|~vÆ»Ev ¯�yO�Q�Vv¼{MyUv;�
�Vv § v;�QqUv;�}¨�¯�°�vEz �Mz¬°M��|~��yºqVv ��»�v ¯Ez

Í �kß'�LÞoÝ����LßfÛÊØ

Ða~?} Ì �ÔÕß���Ä��� � �E�o����� �ÏÎ �?�ç�n���o����� � �

Ë {}vwqUs�qUp¬|�v�¨¬p�|~p�qV�[qVp�s���°LsE{}�Yp�| § ¨¬v |~v;��q$�[qVp�s����M��y*qV�}v
�us�¨�¨¬s[¹�p��M��¨¬p¬|�p�qV�QqUp¬sE�My;z

U3ú;ê�è<ÐµëMöùê 1Ñ. ê�å � øíï î ønï�û

Çi� k v;xeqUp¬sE�My © �Q�¦�®ÏM°Q��p�yVxe{MyVyfp¬sE�¦y�¹^v �Vv*|��E��v^�EyVyf{}|~p¬�}�
��{Myfv;�w�¦�Q|~v��E�M��qV�}v�»�v ¯�sQ�	qV�}v�{Myfv;���E�Uv�v �Mx �U¯ § qVv;�
qVsE�Ev qU�}v;�;z®ã�s[¹Yv;±Ev �b°¦qU�}p�yJp¬yw�}sEqwqV�}v�x �EyUv,p¬�ds�{}� § �UsE²
qVsQqº¯ § v®¥5v;x;�Q{MyUv�qU�}v,»Ev ¯O�}�[q$��yfqU�V{MxeqU{}�Vv®p��µÎµÇ �mÀ v �U²
¥5v �Vs�yÍÔJÒ?²��EzÓÒ��sLvbyÍ�}sQq�p¬�Mxe¨¬{M��vJqV�}v®{MyUv ���M�E|~v�p¬��prqbz

� è[êLë}ç�ð;ô�ê�ï7ðbønõ�ë�ð;øíæ¦ï3��ë}ønìíç]è[ê

¾=�}v;� § �Vv;�E{�qU�}v;��qUp�x �[qVp�s��È�n�Qp¬¨¬y;°�v p�qU�Mv ��¥5v;x;�Q{MyUv¼p�q�p�y
�}sEqOv;�Mxe�V¯ § qUvb�È¹�prqV�´�Q�k� §}§ �Vs § �Vp¬�QqUv�»Ev;¯E°�s���qUp¬|~v;yf²
q$�Q| § yÍ��s,�MsQqÍ|~�QqVx$��°�qV�}vwÏ�ÑQÒEÓyf�MsE{}¨����Vv�yºvbxGqÊqV�}v��usE¨�²
¨¬s[¹�p��M�ws § v;�V�QqUp¬sE�My;°[�M�Q|~v;¨�¯�°[qUp�x$»Ev q�v;�Mxe�V¯ § qUp¬sE���Q�M���Uv ²
§ ¨¬¯�s § v �$�[qUp¬sE�¦y z � �}p�y	�M�EyÊ�}sQqY¥¦v;v ��p¬| § ¨�v;|�v;��qUv;�~¯�veqbz

0 æ5ï�úbønú;ð;êLï�õQå 0 ô�ê�õbñ

Ì s��Myfp�yfqUv �¦xe¯µx$�}v;x$»���vbyUx �Up¬¥¦vb�¼p¬� k vbxGqUp¬sE� © zÊ��M��y��}sEq
¥5v v;�3p¬| § ¨¬v |~v ��qUvb�oz

QÊq � ( ç�ð;ô�ê�ï7ðbønõ�ë�ð;æ¦è 0 ô�ê�õbñ

Õ�{�qU�}v;��qUp�x �[qVsE�x$�}vbx$»¼��v;yVxe�Vp¬¥¦vb�dp¬� k v;xeqUp¬sE�¿Ò�z © z�	��M��y
�}sEqO¥5v v;�´p¬| § ¨�v;|�v;��qUv;�´¯Ev q;z � �}vdÏ�ÑQÒQÓ¿yUp¬| § ¨�¯k��v ²
x �U¯ § q$y��Q�M�3�VveqU{M�U�My^qV�}v�Q{}qU�}v;��qVp¬x;�[qVsE�bz

Ða~1Æ Î �5�Q�%� � � Î �5��� � � �

Çi��qUv;�E�$�[qVp�s��dsQ�^yfvbxe{}�Vv��¦�Q�$��¹^�E�Uv�p���qVs3��yUv;xe{M�Up�qº¯ § �UsE²
qVsLx sE¨¼x;�Q�X¥5vÄyfp¬�E�Mprþ¦x;�Q��qU¨¬¯ yUp�| § ¨¬prþ¦v;�.pr�ÆqU�}v sE�Vp¬�Q²
p¬�M�Q¨�p�| § ¨¬v |~v ��qVv �$yùsQ�3qU�Mv § �VsQqUs�x sE¨��Q��qVp¬x p § �QqUvÈqV�}v
{MyUv sE�=yUv;x {}�Vv �M�Q�$��¹Í�Q�VvEz Ì s�| § ¨�p�x �QqUp¬sE� sQ�=s�{}�
¹^sE�V»®xesE|~vby��u�VsE| x �U¯ § qVsE�E�$� § �}p¬x�s § v;�V�QqUp¬sE�My��Q�¦��}s���²
x �U¯ § qVsE�E�$� § �}p¬x�s § v �$�[qVp�s��MyÊ¥5v p¬�}��qUp¬�E��qU¨¬¯�x sE{ § ¨¬v;��p����
§ �VsE���V�E|�°}vEz �Mz¬°}qV�}v ¯�xesLve½�p�yºqwp��¼s��}vJ�u{}�MxeqUp¬sE��z�Ç���qV�}v ¯
�E�Uv,�}v;xes�{ § ¨¬v;�¼x ¨�vb�Q�}¨¬¯�p��Æ�Q�¼p¬�}p�qUp��Q¨�p�| § ¨¬v |~v ��q$�[qUp¬sE�]°
qV�}v�¹Ys��U»®sE�¦p¬��qUv ���V�QqUp¬sE��p¬y�|~v �Vv ¨¬¯JqUsJ|~s[±EvYqU�Mv�xe�V¯ § qUs
x sL�}vqUs�qU�}v�yfvbxe{}�Vv,�¦�Q�$��¹^�E�Uv�z�ÎµsE�Vv s[±�v �b°}¹^v¥¦v;¨�p¬v ±�v
qV�}v�yfv § �Q�$�[qVp�s��¼p¬y���s�s����us�� § s��fq$�Q¥}p¬¨�p�qº¯µsQ�ÊqU�}v § �VsQqVsQ²
x sE¨`°	vEz �Mz¬°�qUsÆyU¹�p�qVx$�Å�u�VsE| sE�}vOv �Mx �U¯ § qVp�s��SyU¯LyfqUv;| qVs
�E�}sQqV�}v �bz

Ða~ÁË �G� � � ���oÔ �]��L

k v;±Ev;�V�E¨^yfqUv § y�|,{Myfq�¥¦vOqV�E»Ev �8¥¦v �usE�Vv�qV�}p�y § �Us�yºv;xeq�p�y
��v § ¨¬s[¯Ev;��z

0 æ5ö¿÷�ìíê�ð;ê × ö¿÷�ìnêLöùêLï7ð;ë}ð;ønæ5ï

����þM�}p�yf�Mv;�~p¬| § ¨�v;|�v;��qV�[qVp�s���°E��p�yVxe{MyVyfvb��p�� k vbxGqUp¬sE��ÑLzÊ�
yU�}sE{M¨¬��¥5vwx sE| § ¨¬veqVv;�~qVs,�Vv;�Q¨¬pÊu v�qV�}vwx ¨¬�Ep�|~v;��yfvbxe{}�Vprqº¯�z



(�î öùøíï�øíú ð;è?ë}ð;ønæ5ï

¾+vÊ�M�?±�v	�}sQq��E�}���Vv;yVyUv;� § �VsE¥}¨¬v |�y]��yUyUs�xep��[qVv;��¹�prqV�,�E��²
|~p��Mp¬yfqU�$�[qVp�s��$x*x$�M�Q�M�Ep¬�}� § �EyVyf¹^sE�$�}y;°��E�}��p¬�}�Àä��Vv |~s[±�²
p¬�}� § �Up¬�Mx p § �E¨¬y;°}x$�M�E�}�Ep¬�}��qU�}vJqV�}v À®Ë®Ì � y § sE¨¬p¬x ¯E°}v qVxEz
� �}v ¶ �e� ·$� �U¸?�+Á� [�i E·$ [�e�`�P6�Õ?;��¼p¬yÆqU�MvÉ�}�QqV�E¥M�EyUvSp¬�
¹��}p�x$� À v;�U¥5v �Vs�y�yfqUs��Uvby�p�qVyJx �Up�qUp�x �E¨�p¬���usE�V|��[qVp�s���°¦v�z �¦z�°
qU�Mv»Ev;¯Ly��Q�M�3qV�}v § �Vp��¦xep § �Q¨]�QqfqV�Up¬¥}{�qVv;y;äMp�qwp�y��Ex;xev;yVyUv;�
¥L¯8����|~p��}p�yfqU�$�[qUs��Vy�qV�}�VsE{}���R� ¾�©"½ ²7³ © z´«^v;x;�Q{MyUv�qU�Mv
�}�QqV�ùp¬�kqV�}v[6�Õ�;=�Q�VvÆyUv �MyUp�qUp¬±EvE°�qU�}v+v ��qU�Vp¬v;y3�Q�Vv¼v ��²
xe�V¯ § qUvb�µ¹�p�qU�µqV�}v�|���yºqVv ��»�v ¯�z�Õ�yJ��x sE�MyUv;á�{}v;�Mxev�°¦p¬�
qU�Mv�ÏLÑEÒQÓµp¬��qUv;�E�$�[qUvb� À®ËJÌ °��E�}|�p¬�}p�yºqV�V�QqUp¬sE�¿�Vv;á�{}vbyºq$y
|,{¦yºq���s,qV�}�Us�{}�E�OqU�Mv®ÏLÑQÒEÓ}z
Õ��k����±Ev;�VyV�Q�V¯¿x �E�È�Qqfq$�Ex$»S� À v �V¥5v �Vs�y,ä?ÏLÑEÒQÓ¼yU¯�yºqVv |
¥L¯S�[qUqV��x$»�p¬�}�dqU�}v¼x$�M�E�}�}v;¨^¥5veqº¹^v v;�SqV�}vµ�E��|~p¬�}p�yºqV�V�Q²
qUs��^�E�M�~qV�}vwÏ�ÑQÒEÓ}zTiMsE�^ve½}�Q| § ¨¬vE°Ls��}v § s�yVyfp¬¥}¨¬vw�QqfqV��x$»7°
¹��}p�x$��xesE{M¨¬�~�Vv;��{¦xevÍqU�Mv��E��±[�Q��q$�Q�EvÍsE�7p¬��qUv;�E�$�[qUp¬�}��qU�Mv
ÏLÑEÒQÓ®p¬��qUs À v �V¥¦v;�Us�y °�p¬yÍ� � �Vs%yf�E���}sE�$yUv�p¬��qU�Mv�����|~p���²
p�yºqV�V�QqUsE��� y7qUv;�U|~p¬�M�Q¨`z]Ç��Mp�q�x;�Q�p¬��qUv;�U�V{ § q�qU�}vYs § v �$�[qUp¬sE�¦y
¥L¯�qU�}v®�E�}|�p¬�}p�yºqV�V�QqUs��;°�prq�x �E�OyfqUv;�E¨5yUv �¦yfp�qUp¬±Evwp����us��U|��Q²
qUp¬sE�]°]vEz �Mz¬°�{MyUv � § �EyVyf¹^sE�$�}y;z�Çi�Æ�n�Exeq;°�qV�}p�yyfvbxe{}�Vv~Ç>ä à
§ �VsE¥}¨¬v | p�y��d�Ev;�}v �$�Q¨^xesE�¦xev �V�¿�us����E��¯ÅyUv;xe{M�Up�qº¯¿yf¯�yf²
qUv;|�°¦¹��}p�x$�µ�Vv;á�{}p¬�UvbyÍqU�}v��E��|~p¬�}p�yºqV�V�QqUsE��¥5vqV�U{¦yºqº¹^sE�U²
qU�L¯�°M�Q�M��qU�Mv�E��|~p¬�}p¬yfqU�$�[qVsE��� yYqVv �V|�p¬�M�E¨o¥¦vyUv;x {}�Uv�z
¾+v § ¨¬�E�XqVs ���}���Vv;yVy8qU�}vbyfvÄxes��Mxev;�U�¦y8¥L¯Xx;�Q�V�U¯Lp¬�}�
sE{}q,|,{�qV{M�Q¨^�Q{�qV�}v ��qVp¬x;�[qUp¬sE�¿�E�M�Åv;yfqV�E¥}¨�p�yU�}p��M�¼�Q�Åv ��²
xe�V¯ § qUvb��xes��}�}v;xeqUp¬sE��¥5veqº¹^v v;���yf¯�yfqUv;|����|~p��}p�yfqU�$�[qUs��
�Q�¦��qU�}vwÏLÑQÒEÓ�¹�prqV� À v �V¥¦v;�Us�y	�Q{�qV�}v ��qVp¬x;�[qUp¬sE�]°��Q�¦�~{Myº²
p¬�}��qV�}v�xes��}�}v;xeqUp¬sE�ÆqUs�yfvbxe{}�Vv ¨¬¯�qU�$�Q�¦yº�uv;���Vv;á�{}vbyºq$y�¥L¯
qU�Mv�E��|~p¬�}p¬yfqU�$�[qVsE�^qUs~qV�}v®ÏLÑEÒQÓMz
� �}p�y*¹�p¬¨�¨ § �Q�UqUp��Q¨¬¨¬¯��Ex$�Mp�v;±EvÍsE{}�Ê�Es��E¨¬y�¥5v;x;�Q{MyUv�qV�}v��E��²
|~p��Mp¬yfqU�$�[qVsE��p¬y	�E{�qU�Mv ��qUp�x �QqUv;��±Lp¬� À v;�U¥5v �Vs�y;°Q�Q�M��xes�|�²
|,{M�}p¬x;�[qVp�s���p�y�v �¦xe�V¯ § qUv;��z�ã�s[¹Yv;±Ev �b°[p�qÊp¬y*�}sQq § s�yVyfp¬¥}¨¬v
qUs § �Vs[±Lp¬��v��Ox sE| § ¨¬veqVv ¨¬¯�qU�V{MyºqVv;�¼qUv �V|~p��¦�Q¨�¹�prqV�+x {}�U²
�Vv ��q�xes�|~|�v;�Vx p¬�E¨*�M�E�V��¹Í�Q�VvE°]v ±Ev;�¿¹�prqV�SyUv;xe{M�Uv��M�E�V��²
¹Í�Q�Vv�yU{Mx$�Å�EywqU�}v�Ï�ÑQÒEÓ}°7¥¦vbx �E{Myfv~v;±Ev �+p��YqV�}v § �Us�x v;yf²
yUsE�$y�Q�M�¿yfqUs��V�E�Ev��Q�Vv~qU�V{MyfqUvb�o°�qU�}v�Ç>ä à �}v ±Lp¬x v;y,|~�?¯
�}sEq�¥5vEz�i}s���v ½}�Q| § ¨¬vE°Ê�d»Ev ¯L¥5s��E�V�Ås����Æ��p¬y § ¨��?¯Åp���²
yfqU�V{}|~v ��qUvb��¹�prqV�O�®�¦�Q�$��¹^�E�Uv�vb�?±EvbyU���Vs §M§ v;�Êx �E��yºqVv;�Q¨
�E�}|�p¬�}p�yºqV�V�QqUs��Vy7� »�v ¯�yºqV�Us�»Evby z�ã�s[¹Yv;±Ev �b°?prq�p�y�|�{Mx$�vb�Eyf²
p¬v ��qVs�»Ev v § ��qVv �V|~p��M�E¨]yUv;xe{M�Uv®��{}�Vp¬�}���E��|~p¬�}p�yºqV�V�QqUp¬sE�
qU�¦�Q��qVs�»�v v § � À v �V¥¦v;�Us�yÊyUv �V±Ev �ÍyUv;xe{M�Uvwp�� 	[Ï��}sE{}�$y^�
�}�?¯�°LyUv ±�v ���M�?¯LyY�,¹^v v;»��n�EyU�}p�s���z � �}v �Vve�us��Uv�°�¹^vw�}ve�uv �
yUsE¨¬±�p¬�}��qU�Mp¬y § �VsE¥M¨�v;| sQ�	yfvbxe{}�VvJÇ>ä à z

� ê�è"��æMè[öùëMï�õ�ê�Ö~÷�ð;øíöùøP×�ë�ð;øíæ¦ï

Õ�yY��v;yVxe�Vp¬¥¦vb��p¬� k vbxGqUp¬sE��»Mz 	}°QqU�Mv�yfp�½�x;�Q¨¬¨¬y	qUsJqU�Mv�ÏLÑEÒQÓ
p¬�Õ k �Q�¦� � m k yU�}sE{M¨¬�J¥5v*xes�|,¥}p¬�}v;��p¬��qUs�s��}v*�Q�M�wqº¹^s
x �E¨�¨�yY�Uvby § v;xeqUp¬±Ev ¨¬¯�qUs�s § qVp�|~pÊu vwqU�}v § v �U�usE�V|~�E�Mxev�z � �Mv
���$�?¹�¥M�Ex$»�sQ�oqV�}p¬yYs § qUp¬|�pÊu;�QqUp¬sE��p�yÊqU�M�QqYp�q^x$�M�E�}�Evby	qU�Mv

À v �V¥5v �Vs�y*x sL�}v�yfp¬�E�Mprþ¦x;�Q��qU¨¬¯Ez�Çi��qV�}v À v;�U¥5v �Vs�y,ä Ì �E�fqVv ¨
|~v v qUp¬�}�p¬�jÂE{M¨�¯�sQ�5�7q�q�qM°Q¹Yv�yUv �¦yfvb��qU�M�Qq^yU{Mx$���®�V����p�²
x �E¨Ex$�M�E�}�Ev	¹^sE{}¨�� § s�yUv*��|��"yºsE��x$�¦�Q¨¬¨�v;�}�Ev�qVs À v �V¥¦v;�Us�y
��v;±Ev ¨¬s § v �$y�¹�p�qU�³�Uv;���E�V�ÉqVsS|��Qp¬��qV�Qp¬�}p¬�}�ùqV�}vÅyfs�{}�Vx v
xes���v�z � �}v �Vve�us��Uv�°Ê¹^vµ��v;x p¬��vb�8qUs+þM�$yºq�p¬| § ¨�v;|�v;��q��
§ �VsQqVsQqº¯ § v�qUs~��veqVv �V|~p��}v�¹��M�QqYqV�}v�x sE| § {�qVv ��yU¯LyfqUv;|�y
xes�|~|,{}�}p�qº¯qV�}p¬�}»�yÊ�Q¥5sE{}qÊprqY¥¦v �usE�Vv § �Us�x v v;�}p��}�JqVs®qU�Mv
��v § ¨�s[¯L|~v ��q�yfqUv § z

� è?ç�ð;ê¿�]æ¦è?õ�ê ( ð ðbë}õbñÉðbæ Ø ë}ú;ð;ê�è . ê�å

Ç��w�E�S�E��±�v �$yU�E�U¯d�M�Ey��Ex;xev;yVy®qVsd|~v;yVyV�Q�Evby § ��yUyUv;�Å¥5ve²
qº¹^v v �dqU�}v~�}s�yºq�E�M�µqV�}v~ÏLÑQÒEÓ}°7�}v~sE�®yU�}v~x �Q�ÆsE¥�q$�Qp¬�
� § ¨¬�Ep���qUv ½Lqf²ixep § �}v �UqUv ½Lq § �Qp¬�bz k s�|�v�|~v;yVyU�E�Ev;y��Q�Vvv ��²
xe�V¯ § qUvb�µ¹�p�qU�ÆyUp¬�}�E¨¬v Ë=åGk �Q�M��qV�}v�|~��yºqVv ��»Ev;¯Ez � �}p¬y
p�y § �VsE¥}¨¬v |��QqUp�x®¥¦vbx �E{Myfv,�Ep¬±Ev �¼� § ¨¬�Ep���qVve½Lqf²ixep § �}v;�fqVve½Lq
§ �Ep��b° Ë=åGk »Ev;¯dx �E�Æ¥5v�xe�$�Ex$»�v;�¼¥L¯d�3¥}�V{�qVv~�usE�$xev��[qU²
qV��x$»®p�����¹^v v;»�op�;Ï"r`z À v �V¥5v �Vs�y���p¬yfqU�Vp¬¥}{�qUp¬sE�,�u�Us�| ÎµÇ �
yU{ §}§ sE�UqVy^qU�Vp § ¨�v Ë=åGk °}v ¨¬p�|~p¬�M�[qVp��M��qV�}p�yÍqU�}�Vv;�Qq;z

Z�ê�÷�ìnë�å ( ð ðbë}õbñ

Õ����E��±�v �$yU�E�U¯�x;�Q�®{MyUvY���Uv § ¨¬�?¯J�[qUqV��x$»�qUswp�| § v �$yfs��M�[qVv
Õ�¨¬p�xev^pr�5�}vYs��	yf�}v^�}p yf�Ex$»�y]qU�}vÍ�}s�yºq	�Q�M�,�M�Ey�Õ�¨¬p�xev�� y�sE¥}²
yUsE¨¬veqUv § ��yUyU¹Ys��V��z�ã�v;�Uv�¹^v���vbyUx �Up¬¥5vw� § s�yUyUp�¥M¨�vJ�[qUqV�Ex$»
�Q�¦��qV�}vxes�{}��qUv �V|~v;��yf{}�VvEz
à {}� À v;�U¥5v �Vs�y,ä?Ï�ÑQÒQÓ § �UsEqUs�xes�¨�yfqUs��UvbywqU�}v~|��EyfqUv;�®»Ev ¯
p¬�Myfp���vwqU�}vJÏ�ÑQÒQÓM°E¹��}p�x$��v;�Mxe�V¯ § qVyYqV�}vwsEqU�}v;�Y»�v ¯�y^¹�prqV�
qU�Mp¬y�|��EyfqUv;�O»�v ¯k�E�M�´yfqUs��Uvby�qV�}v+x p § �}v �UqUv ½�qµs��kqU�Mv
�}s�yºqbzdÕ��É�E��±�v �$yU�E�U¯t�íÎ¼�Q¨¬¨¬sE�V¯w�x �Q�M�}sQq���x x v;yVy®qU�Mv;yUv
§ ¨��Qp¬��qUve½Lq�»Ev;¯�yÊv;±Ev �Opr��yf�MvJx sE| § �VsE|~p�yfvby*qV�}vJ�}s�yfq^¥5ve²
x �E{MyUvÊyf�MvÊ��sLv;y��}sQq�»��Ms[¹ÆqV�}vÊ|���yºqVv �]»�v ¯�°;¹��}p�x$��}v;±Ev;�
¨¬v;�?±EvbyYqU�}v®Ï�ÑQÒQÓMz
ã�s[¹^v ±�v �b°M¹�p�qU�}s�{�q®�E�}��p�qUp¬sE�¦�Q¨�|�vb�EyU{}�Vv;y;°¦yU{Mx$�d� § �UsE²
qUs�x sE¨�yf{E�5v;�Vy]�u�Us�|Ä�Uv § ¨��?¯J�Qqfq$�Ex$»�y]p��¦Î¼�E¨�¨¬sE�V¯®x �E�,¨¬v;�Q�V�
sE�Mv�sQ��Õ�¨¬p¬x v�� y®sE¨�� § �EyVyf¹^sE�$�}y;z � �}v��Vv § ¨��?¯d�[qUqV��x$»¼p¬y
x �E�U�Vp¬v;��s�{�q��Ey^�us�¨�¨¬s[¹�y7x

¤ Î¼�E¨�¨¬sE�V¯�sE¥}qV�Qp¬�My��E�3s�¨¬� § ��yUyU¹Ys��V��sQ��Õ�¨¬p¬x vE° ª �Mz

¤ «^v;x;�Q{MyUvSÎ¼�E¨�¨¬sE�V¯m�M�Ey+xes�| § ¨�v qUv8��x x v;yVyµqUs³qU�Mv
�}s�yºqb°}yf�Mvx �Q�3sE¥}qV�Qp¬��3bÕ�¨¬p�xevE° À �Q¨¬p¬x v�4 À |���yºqVv �bz

¤ Õ�¨�p�xev�°O»L�}s[¹�p¬�}�mqU�M�QqS�}v;� § ��yUyU¹Ys��V�ép�yùyºqVsE¨¬v ��°
x$�M�E�}�Evby��}v;� § ��yUyU¹^sE�$�SqVs ª ����z Õ^q3qU�}p�y § s�p���q;°
qV�}v�sE¨�� § �EyVyU¹Ys��V� ª ���E�M��qU�Mv�xesE�V�Vv;y § s��M��p¬�}�J»Ev ¯
À �E¨�p�xev®�Q�Vv�sE¥MyUsE¨¬veqVvEz

¤ Î¼�E¨�¨¬sE�V¯�qº¯ § v;yYqV�}v�s�¥Myfs�¨�v qUv § �EyVyf¹^sE�$�o° ª �}z ª �®p¬y
�M��yf�Mv;�ÆqUsµqV�}v�»�v ¯ À �E¨�p�xev�z � �}v À®ËJÌ �}p yf�Ex$»�v;�
¥L¯JÎ¼�Q¨¬¨�s��U¯�yfv;�M�}yA3bÕ�¨¬p�xevE° À �Q¨¬p�xev�4 À |��EyfqUv �7qVs�qU�Mv
Ï�ÑQÒQÓMz]Ç��7qU�Mv�ÏLÑEÒQÓJ��sLv;y*�}sQqÊ»L�}s[¹ À �E¨�p�xev�p�y	sE¥¦yfsE²
¨¬veqVvE°Lprq^qU�Mp��}»�y À �Q¨¬p�xev�p�yÊ�u�Uvbyf��°��E�M��yUv �M�}y^���Uv § ¨�¯



v;�Mxe�V¯ § qUvb�¥L¯ À �Q¨¬p¬x v*qVs�qU�Mv À®Ë®Ì ä[Î¼�E¨�¨¬sE�V¯Ez�Î¼�Q¨�²
¨¬sE�V¯Jyf{Mx;xevbyUyf�u{}¨¬¨�¯®��vbxe�V¯ § qVy]qU�}vY�Uv § ¨�¯�°bqU�L{My�p�| § v �U²
yUsE�¦�[qUp¬�}��Õ�¨¬p�xevEz

� s��?±EsEp���qV�}p�y��[qfq$�Ex$»7°�¹^v�{¦yfvJ»Ev;¯�±Ev;�VyUp�s����L{}|�¥¦v;�Up¬�}�
�E�M�µsE¥¦yfs�¨�v qUv®»Ev;¯3x;�Ex$�}p¬�}�¦z*i�p¬�$yºqb°¦�Q¨¬¨�qU�}v�»Ev ¯�y�p¬�µqV�}v
À v;�U¥5v �Vs�y��}�[q$�Q¥M��yfv��¦�?±Ev��d»Ev ¯Å±�v �$yfp¬sE�¿�L{}|�¥¦v;�;°5§,z
� �}p�y�»Ev;¯+±�v �$yfp¬sE�¿�L{}|�¥¦v;��p�y���pp�7v �Vv ��q��u�Us�| qU�}v3»Ev;¯
±�v �$yfp¬sE�=�L{}|�¥¦v;�O{MyUv;�kp��´qU�}vÆsE�Vp���p��M�E¨ À v;�U¥5v �Vs�y�ÔJÒ
§ �VsQqVs�xesE¨`z�Õ���v;�Mxe�V¯ § qUvb��»�v ¯~v ��qU�V¯�xes���q$�Qp¬�MyÊqU�}p�y^±Ev �U²
yUp�s��¿�L{}|,¥5v �b°�píz vEz¬°Ø3bÕ�¨¬p�xevE° À �E¨�p�xev�°a§J4�zµ¾=�}v;�SÕ�¨¬p¬x v
x$�M�E�}�Evby~�}v � § �EyVyU¹Ys��V�o°^Õ�¨¬p¬x v�� y�x {}�U�Vv ��q�»�v ¯S±�v �$yfp¬sE�
�L{}|�¥¦v;�®p¬y®{ § �}�QqUvb�dqVs §jÙn�Ez � �}v~Ï�ÑQÒQÓO�Ev;�}v �$�[qVv;yJ�
�}v;¹ »Ev ¯Ov ��qU�V¯�3bÕ�¨¬p�xevE° À �Q¨¬p¬x v��¬°�§jÙn��4�°5yfv;�M�}yÍqV�}v,v;��²
qV�U¯®¥M��x$»JqUswqU�}vÍ�}s�yºqb°Q�Q�M��x ��x$�}v;y�� § �Qp¬�=3?Õ�¨¬p¬x vE°%§ÑÙn��4
p¬��prq$y�p���qVv �V�M�Q¨o|~v |~s��U¯�z
� �}vµÏ�ÑQÒEÓdx$�}vbx$»Ly�qV�}v¼x ��x$�}v�¹��}v �}v;±Ev;��p�q��Vv;xev;p�±�v;y~�
»�v ¯Æ�u�Us�| qV�}v��Ms�yfq;zdÇ���qV�}v�±�v �$yfp¬sE�Å�L{}|�¥¦v;�Vy���s¼�}sEq
|��[q$x$��°7qU�Mv �ÆqU�}v�»Ev;¯µ�Uvbxev p¬±Evb�µp�yws�¥MyUsE¨¬veqUv�z � s��?±Es�p¬�
x;�Ex$�}v�s[±�v �>sMs[¹®°[sE�Mx v�p����J¹��}p¬¨¬vá�uv�z �¦z�°��}�Qp¬¨�¯E��qV�}v�ÏLÑEÒQÓ
�Vv ��v �}v;�V�QqUv;yoqU�}vY�}v ¹t§8�Q�M�,xesE| § {}qUv;y]qU�MvÊ�}v;¹¿v ��qU�Vp�vby
�us����Q¨¬¨oqU�}v®»�v ¯�y;°L�E�M��yfv;�M�}y^qV�}v |.¥M�Ex$»�qVs�qU�}v®�}s�yºqbz
� �}v�x ��x$�}v�yU�}sE{M¨¬�¿�MsQq�s[±�v �>sMs[¹éqUsLsÆá�{}p�x$»L¨�¯�zdÇ���qV�}v
x;�Ex$�}v�yfpÊu v�p¬y:�;Îd«m�E�M�µvb�Ex$�¼v;��qV�U¯�p�y © 	�¥L¯�qUvby °5qU�Mv �
qV�}v�|��[½�p¬|,{}|�L{}|,¥5v �^sQ�ov;��qV�Up¬v;yÊp���qU�}v�x �Ex$�Mv�p¬y © 	 À
v;��qV�Up¬v;yÛÚ ¹��Mp¬x$�µ¹^v,p¬|��Q�Ep¬�}vv ½}xev vb�}yÍqV�}v,|��[½�p¬|,{}|
�L{}|�¥¦v;�OsE� § �EyVyU¹Ys��V�Èx$�M�E�}�Evby�p¬�³�S�M�?¯Ez ��i}{M�fqV�}v �U²
|~sE�VvE°LyUsE|~v § �Vv ¨¬p¬|�p¬�M�E�U¯�qUvbyºq$yÊp¬�M��p�x �QqUv�qV�M�[qYqU�}vwqUp¬|~v
�}v;v;��vb�8�usE��xe�V¯ § qUs��E�$� § �}p�x�s § v;�V�QqUp¬sE�My�qVs+�Vv ��v �}v;�V�QqUv
qV�}vx ��x$�}vJp¬yÍ�}sEq�ve½}xevbyUyUp¬±EvEz��

Ü ÝÆÛÊØwÞ�ôfÝ|�LßfÛÊØ

� �}p�y § � § v ����v;|~sE�MyfqU�$�[qVv;yÊqU�}vJ�Q¥}p¬¨¬prqº¯�sE��yfvbxe{}�Vv��¦�Q�$�L²
¹Í�Q�Vv�qVs¿p�| § �Vs[±EvOqU�Mv�yUv;x {}�Vprqº¯ùsE��x {}�U�Vv ��q�xes�| § {�qUv;�
v;��±Lp¬�Us��}|~v ��qVy;zd¾+v�x �Q�ùyU�}�Vp��M»ÆqV�}v�yfvbxe{}�Vprqº¯+¥5sE{}�M��²
�E�U¯�sQ�7qU�}v�qU�V{MyfqUv;��qV�}p¬�V� § �E�fqº¯��u�VsE|é�¹Ys��U»�yfqV�[qVp�s��,qVs
�wyfvbxe{}�VvÊxes § �VsLx v;yVyfs��;°;¹��}p�x$�p¬y���yU|��Q¨¬¨�v;���Q�¦�®|~sE�VvÊyfv ²
x {}�Uv�xes�| § sE�Mv ��q;z � �}v�p�| § ¨¬v |~v ��qVv;� À v;�U¥5v �Vs�y À®ËJÌ
yU{}�V±�p¬±Evby^�}s�yfq�xes�| § �Us�|�p�yUvEz
¾+v § ¨��Q�3qUs~|��Q»�vwqV�}vyUsE{}�$xevJxes���vJ�u�Vv v;¨�¯��?±[�Ep�¨��Q¥}¨¬vEz
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ÇÊqU�M�E�}» k v;�E� k |~p�qU��°N´�sE�M�E¨¬� ª v �Vv9uE°��E�M� Ë �?¹�� k s��}�
�QqÍÇº«ÍÎ �Uvbyfvb�Q�$x$���usE�^qU�Mv p¬�Í����±Lp¬x v��E�M�3��p¬yVxe{¦yUyUp�s���°Lv;yf²
§ v;x p¬�E¨�¨¬¯��usE�Í¥}�Vp¬�}�Ep¬�}��{ § qU�}vJ�Vv § ¨��?¯��[qUqV�Ex$»��}v;yVxe�Vp�¥5v;�
p¬� k vbxGqVp�s��3ÑLz © °L�Q�M�Oyf{M�E�EvbyºqVp��M�®qU�}v�xes�{}��qUv �V|~v;��yf{}�Vv;y;z

Ç�qU�M�E�}» ª v qUv �*ã�sE�}v;¯L|~�E���Qq�qU�}v*���}p�±�v �$yfp�qº¯sE�7Îµp�x$�}p�²
���Q��°ÊÎd�Q�V» ¦ p¬�M��v |��E�}�É�E�M�tÂ�s��E� Ë ¯Ev;��p¬�ÉÇº«^Î �Uv ²
yUv;�E�Vx$��°��Q�M�+qV�}v À v;�U¥5v �Vs�y®��v;±Ev;¨�s § v;�Vy��us��®qU�}v;p����}v ¨ §
�E�M���p�yUx {MyVyfp¬sE��z]Ç7qU�M�E�}» Ì �M�Up�y�iMv;�Q»J�Q�¦� å ±[�Q� Ì s��V��vby
�Qq�qU�}vá���}p¬±Ev �$yUprqº¯�sE��Î¼p¬x$�}p¬���E�3�usE���EyVyUp¬yfqV�E�MxevJsE� å ��²
��¨�p�yf�3¹��VprqVp��}�¦z

ò`ódÀ�ó�ÚEó�Ø�ÞBó��

op�9rJ¾=p¬¨¬¨�p��Q| Õz�Õ��U¥¦�Q{}����° Ë �?±Lp��¢ÂMzái¦�Q�V¥¦v;�;°��E�M�
Â�sE�¦�[qU�¦�Q�®Î¿z k |�p�qU�]z�ÕùyUv;x {}�Uv*�E�M�J�Vv ¨¬p¬�E¥}¨�vÊ¥¦sLsQqU²
yfqU�$� § �E�Vx$�}p�qUvbxGqV{}�Uv�zOÇi�áà�â�âBã��åäAäAä ü ¡~}|�}¸[�G����}
¸QÂ ü ��û ���G���`¡S [Â5�Å�^�G�Áý[ �û ¡[° à �E»�¨��Q�¦�o° Ì Õ°YÎd�?¯
��q�qLÑLz

o 	"r k zmÎ¿z «^v ¨¬¨�s[±Lp¬� �Q�M�ÐÎùzmÎµv;�U�Vp�qfq;z ¦ p�|~p�²
q$�[qVp�s��My sQ� qV�}v À v �V¥5v �Vs�y �Q{�qV�}v ��qUp�x �QqUp¬sE�
yU¯�yºqVv |�z Çi� �^�V¸7û$�$�$�[��Â � � ¸'� �u�}�çæ3��ÂM�i�e�
à�â�â�à è]� � ÂM�êé Ã*¸[Â7�e�e�V�eÂBûV� ° Â��Q�L{M�Q�V¯ ��q�q��Ez
��q § x ä�ä?�Vv;yUv;�E�Vx$�]z �Qqfq;z xes�|jä[��p�yºqPä?p¬��qUv �V�}v q yUv;x {}�Up�qº¯�ä
»�v �V¥}¨¬p�|~p�q;z {Myfv;�}p�½7z § y;z

o © r®«^p¬¨�¨Y«Y�V¯��E��q;z Ë vbyfp¬�E�Mp��}�¼�E�¿�Q{�qV�}v ��qUp�x �QqUp¬sE�Åyf¯�yf²
qVv |¨xd�¿��p��Q¨¬sE��{}v�p��È�us�{}��yVxev �Mv;y;°=��q�qLÑLz=Õ���qVv �U²
¹^sE�$�3¥L¯ � �}v;s���sE�Vv � y9� sMz¦��qfq § x-ä�ä?¹^v ¥�z |~prqbz vb��{Ää
»�v �V¥¦v;�Us�y�ä®¹�¹�¹�ä���p¬�E¨�s��E{}v�z ��qV|�¨`z

o Ï�r Ì�å ´ � ä Ì�Ì z Ì v �Uq(�E��±Lp�yfs��U¯ x �Q²?qLÑLz�	w� �íyf��p
¥M{w�5v;�#s[±Ev �>sMs[¹ ±L{}¨��Mv �$�Q¥}p¬¨�p�qUp¬v;y��G°�Â�{}¨¬¯ ��q�qLÑLz
��qUq § x ä�ä ¹�¹�¹®z x v �Uq;z sE�V��ä �E�}±�p�yUsE�Vp�vby�ä Ì Õ�²
qLÑLz�	w��z yU�Ep ¥}{E�5v;� s[±�v �>sMs[¹®z ��qV|�¨`z

o Ò"r Ì�å ´ � ä Ì�Ì z Ì v �Uqm����±Lp¬yUsE�V¯.x;�[² q�ÑLz ��Ò �n|�p¬|~v
x sE�L±Ev;�VyUp¬sE� ¥}{w�7v � s[±Ev �>sMs[¹ p�� yfv;�M��|��Qp¬¨
±�v �$yfp¬sE�¦yÿÓ}z Ó}z © �E�M� ÓMz ÓMz Ï��G° Â��E�L{M�Q�V¯Ú��q�q�q}z
��qUq § x ä�ä ¹�¹�¹®z x v �Uq;z sE�V��ä �E�}±�p�yUsE�Vp�vby�ä Ì Õ�²
qLÑLz ��Ò}z yUv �M�}|~�Ep�¨`z ��qV|~¨íz

o »%r Ì�å ´ � ä Ì�Ì z Ì v;�fqÿ����±Lp¬yUsE�V¯ x;�[² q�q[² ��Ñ �up¬p�y
¥M{w�5v;� s[±�v �>sMs[¹(�G°ÚÂE{}�Mv �7q�q�qMz ��qfq § x ä�ä
¹�¹�¹®z xev;�fqbz s��U�wä ����±Lp¬yUsE�Vp�vby�ä Ì Õ�² q�qQ²?�LÑb²�ÇfÇ k ²
«^{w�7v �U² à ±Ev �>sMs[¹®z ��qU|~¨íz

o Ñ�r Ì�å ´ � ä Ì�Ì z Ì v �Uq����±Lp¬yUsE�V¯ x;�[² q�q[²�� © �u|�{}¨�²
qVp § ¨�v±L{}¨��Mv �$�Q¥}p¬¨�p�qUp¬v;y³p¬� ¹�{�²`��q § ���G° à xGql��q�q�q}z
��qUq § x ä�äk¹�¹�¹®z x v �Uq;z sE�V��äk�E��±Lp�yfs��Up¬v;y,ä Ì Õ�² q�qQ²�� © ²
¹�{}��q § �oz ��qV|�¨`z

o Ó%r Ì �M�U¯�yV�Q¨¬p¬yf²`p�qVy;z���qUq § x ä�ä,¹�¹�¹®z x$�}�V¯LyV�Q¨¬p�yº²�prq$y z xes�|jäLz
o q%r Ë �Vv ¹ Ë v;�E��° å ��¹Í�Q�$�=¾Äz*i}v;¨rqVv ��°J�Q�M� Ë �Q� k z

¾Å�Q¨¬¨��Ex$��z Â��?±[� yUv;x {}�Vprqº¯Bx i}�VsE| �}sEq�yf�?±[� qVs
�MveqVyVx � § v¿�E�M�´¥5v ¯�sE�M��z.Çi� �^�U¸�û$�$�V�Q��Â � �¿¸'�+���M�
�åäAäAä ü ¡~}&�M¸?�G����} ¸[Â ü ��û ���G���`¡  QÂ5� �Í�G�Áý? �ûe¡[°
��q�q�»}zQ��qfq § x ä�äÍ¹�¹�¹®z x y;z § �Up¬�Mx veqUs���z v;��{Ää�yfp § ä § {M¥Ää
yUv;x {}�Vv7q�»Mz ��qV|�¨`z



ov�7�"r Ë sE�VsQqV��¯ Ë v;�}�}p¬�}�Mz~Ã��G¡å�5�i¸ � �U ª�}��¡µ QÂ5��Á� Q��  ü �Gë
û ���G���í¡[z*Õw�}��p�yfs���²�¾Ævbyf¨¬v ¯�°��7qEÓ © z

ov���Pr��p¬¨���sE��tw¨Ê� § ��q;z xesE|�z^�Q�L¯�¨¬s�x �Q¨]{Myfv;��x �E�µ���Ep��µ�E��²
|~p¬�}p¬yfqV�QqUs�� § �Vp¬±�p¬¨¬v �Evby��E�M�Nä?s���q$�Q»�v¼�u{}¨¬¨®xesE��qV�Us�¨
s[±�v �ÅqU�Mv³yU¯LyfqUv;|�z ¦ � § ��q k v;x {}�Up�qº¯ Õ���±Lp�yfs��U¯�°
iMv ¥}�V{M�Q�V¯ç�7q�q�q}zÄ��qfq § x ä�äÅ¹�¹�¹®z ¨ � § ��q;z xes�|jä¿�E��²
±Lp�yfs��Up¬v;y;z ��qV|�¨`z

ov��	�rAÂ¦z Ë ¯Ev;�;°B´®z ª v �Vv9uE° k z ¾Äz k |~p�qU��°o�E�M�µÎ¿z ¦ p¬�M��ve²
|��Q�M��zOÕ §}§ ¨¬p¬x;�[qUp¬sE�ùyU{ §}§ sE�Uq,�Q�$x$�}p�qUvbxGqU{M�Uv��usE���
�}p¬�E�}² § v �U�usE�V|��Q�Mx vE° § �Us��E�$�Q|~|��Q¥}¨¬vÊyUv;x {}�Uv^xes § �UsE²
x v;yVyfs��;z�Çi�oì�ìEÂ7�îí, [�`�n¸[Â7 ~�d�GÂ7�e¸[�D}� [�`�n¸[Â ü ¡?�$�i�G},�
ü ��û ���G���`¡3Ã*¸QÂ@�e� �U�eÂBû$�e° à xGqUs�¥¦v;�S�7q�q�q}z

ov� © r À v;±�p¬� iMv �Eu;p*�Q�M� Ë �?±Ev�¾Æ�Vv;yU»Lpíz ¦ p��L{�½+yfvbxe{}�Vprqº¯
�}s[¹ÍqVsM°�Õ § �Up¬¨5�7q�q�qMz

ov� Ï%r å ¨�vbxGqU�VsE�Mp¬x*iM�Us���qUp¬v �ßi}sE{M�M�}�[qVp�s���z�Ã��U �û�þQ��Â � Ájä ü
ë ü ��ûe�U� �í�w¸��ØäÍÂÄû �G¡å�5�`�n¸[Â<{��e� �$ [�>û$��ïÑæO���V�e�i å�3��¸��Óë
���`��ûG�[ðâÃ]��� �mÁ��e�G� � Â¦z à � ´�v p¬¨�¨¬¯Rñ(ÕwyUyUs�xep��[qVv;y;°
Çi�MxEz�°��®vb��p�qUp¬sE��°���q�qEÓMz

ov�bÒ�rám�zBmJ�EyU»Ev ¨¬¨`°ÄÂ¦z � �Up¬�}»L¨¬vE°7�Q�M�µÎ¿z5¾Å�Q�V�}v �bz k |��Q�Uq
x;�Q�$�ùp¬��qVv ���V�QqUp¬sE�ù¹�p�qU�È»Ev;�U¥5v �Vs�y;zùÇi�¸à?ò[���Öúw�L�Dë
�`�U ~�r�n [Â Ã*¸�}&�7����� � ü û �n� ÂÄû$�éÃ	¸QÂ@�e� �U� ÂÄû$�e° § �E�Evby
Ï�Ñ"qÏó Ï�Ó�Ò�°¼Î¼v ¨¬¥¦s�{}�U�MvE°ÆÕ�{MyfqU�$�Q¨¬p¬�M°¥i}v ¥M�U{M�E�U¯
��q�q�»Mz

ov�7»"r®Çº�E��m�s�¨¬��¥5v �V�M° Ë �?±Lp��d¾Å�Q���}v �b°�´��E�M��p � �}s�|��Ey;°
�E�M� å �Vp¬x�«^�Vv ¹^v �bz¦Õ´yUv;x {}�Vv�v �L±Lp��VsE�}|~v;��q	�us��*{}��²
qV�U{MyfqUvb�+�}v ¨ § v;��� §}§ ¨¬p¬x;�[qUp¬sE�¦y zOÇi�8�^�U¸�ûV�$�$�[��Â � �O¸'�
ò[���ôè ü ä:í|�öõ÷è�Â¦�êé ü ��ûe���G���`¡ ü ¡~}&�M¸?�G����}�°(ÂE{M¨�¯
��q�q�»Mz

ov�?Ñ�r ¦ pGm�sE�}�¦zjÂ��?±?�3yUv;xe{M�Up�qº¯Bx ª �Vv;yUv ��q�Q�M�+�}vb�Q�J�u{�²
qV{}�Uv�z�Ç å�å�å Îµp�xe�VsM°�Î¼�?¯�ä%ÂE{}�Mvn��q�q�Ñ�z

ov�;Ó"rAÂ��Q|~v;y*m�s�yf¨¬p¬�}���Q�M��ã�v �}�V¯OÎ¼x�m�p�¨�qUs���z � �}v-yf�?±[�
¨��Q�}��{M�Q��v³v;�L±�p¬�VsE�}|~v ��qbz ¾=�}prqVv ª � § v �b°dÎ¼�?¯
��q�q�»Mz*��qfq § x�ä�ä(yf�?±[�}z yf{}�]z x sE|jä���s�x y,ä�¹��}prqVv�ä�¨��Q�}²
��v �L±�äLz

ov�7q"r Ì Ç Ì k vbxe{}�Vprqº¯8¾Æs��U»Lp¬�}�£m��VsE{ § z¸øÊ��Â5 ��i{w�ù�M¸[�G�%ú
�eÂÄû �n�E� ÂM��Ã*¸?�G�SúwÂ5 ~�r¡?�$���µ [Â7�[ûd¸;���C� ��Â � �Í�U¸%ü ��û �íz
Ì s�|�|~p�qfqVv vÍsE��Çi�MyfqUp�qU{�qVp�s��M�Q¨ Ì sLs § v;�V�QqUp¬sE��°w��q�q�Ñ�z

o 	%�"rÎ¼�E{}�Vp¬x vÉã�v �V¨�p¬�L¯ �Q�M� Ë s�{}� � ¯L���E�;zóã�s[¹(qVs
|��Q»�vJ�Uv § ¨�p�x �QqUvb�O�}�QqV��yUv;x {}�Uv�z	Çi�d�^�U¸�ûV�$�$�[��Â � ��¸'�
Ãd{tý7�,�Aþië�ÿBã ° § �E�Evby © Ñ"qJó © q��E°B�7q�ÓEÓ}z

o 	w�Pr®Çº«ÍÎ¿z Ì �V¯ § qUs��E�$� § �Mp¬x�x;�Q�$�}y*�MsE|~v § �Q�Ev�zo��qfq § x�ä�ä
¹�¹�¹®z p�¥M|3z xes�|jä,yUv;x {}�Vprqº¯�ä,xe�V¯ § qUs�x �E�V�}y;z

o 	�	�rA§w�QsE|��E�U{Ç�qVsEp��Q�¦� ª veqVv ��ã�s��}v ¯L|��Q��z k |��E�fq$x �Q�$�
p¬��qUv ���V�QqUp¬sE�J¹�p�qU� À v �V¥5v �Vs�yoÔJÒ�zQÇi���^�V¸7û$�$�$�[��Â � �Í¸'�
è ü ä:í��'õpæ�¸Q�>þ?�U�M¸å�=¸QÂ ü }� [�G� û$ [�U�ù�¦��ûV��Â5¸���¸ � ¡[°
Ì �}p�x �E�Es¦°LÎd�?¯¥�7q�q�q}z

o 	 © rA§w�QsE|��E�U{�Ç�qUs�pí° ª veqUv;�*ã�s��}v ¯L|��Q��°��Q�M� Â�p�|Ã´�v vby z
k xe�ny9x�Õ³{}�}p�½�þ¦¨�vbyf¯�yfqUv |�us��^yU|��Q�UqVx �E�V�My z7Çi�3�^�V¸~ë
û$�$�$�[��Â � �¼¸��Rè ü ä:í|�öõ æ�¸Q�>þ?�U�M¸å� ¸[Â ü }~ Q�G�?û$ [�V�
�¦��ûV��Â5¸~�¬¸ � ¡[° Ì �}p�x �E�Es¦°LÎd�?¯¥�7q�q�q}z � s~� §}§ v;�Q�bz

o 	[Ï%rÎ¿z À �$�?¹/yºv ¹�yU»�pGÂE�bz Ì sE�Mx v § q��usE���dyU|~�E�fq�x �Q�$�
»�v �V¥¦v;�Us�y z�Çi��í, Q�í�n¸QÂ5 ��*Ã*¸~}|�5���i�e� ü ��û ���G���`¡3Ã*¸QÂBë
�e� �U� ÂÄû$�e°��L{}|,¥5v ���bÒ�° § �Q��v;yÊÑ"»�ó�Ó © z%§w�[qUp¬sE�¦�Q¨}Çi��²
yfqUp�qU{�qVv,sE� k xep¬v �Mx v,�Q�M� � vbx$�}�}sE¨¬sE��¯E°�� kµË v § �E�fqU²
|~v ��q�sE� Ì sE|~|~v �$xev�°��7q�q�	�z

o 	EÒ�r Ì �M�E�U¨¬p¬v À �E{��u|��Q��°J´��E�}p¬� ª v �V¨�|��E��°��E�M�´Î¼p�»�v
k § v;x p��Mv �bz í��e� zÊ¸[�>þ ü ��û ���G���`¡[z ª �Uv;��qUp�xev8ãw�Q¨¬¨í°
��q�q�Ò}z

o 	%»"rAÂ�sE�}� � z À s��}¨��Q�¦�8«�z Ì ¨¬pp�7sE�$�`§�v;{}|��Q��z � �Mv
À v;�U¥5v �Vs�yÍ�}v qº¹Ys��U»3�Q{�qV�}v ��qVp¬x;�[qUp¬sE�µyUv �V±Lp¬x vj�uÔJÒ��G°
k v § qUv;|,¥5v �=�7q�q © zB´�vbá�{Mv;yfqGi}s�� Ì s�|�|~v;��q$y*�?Òw�7�Mz

o 	�Ñ�rAÂ�sE�}� � z À s��}¨`°«�z Ì ¨�pv�7sE�$� §�v;{}|��Q��° �E�M�
� �}v;s���sE�Vv � z � � yfs¦z�Á,���G�í�G�n· ���i�V� þ��M� Â ü ¡?�G���G}��$°
x$�M� § qUv;� � �}v å ±Es�¨�{}qUp¬sE�®sQ�LqV�}v À v;�U¥5v �Vs�y]Õ�{�qV�}v ��²
qVp¬x;�[qUp¬sE� k ¯�yºqVv |�° § �Q��v;y^ÑQÓfówqQÏMz7Ç åGå�åSÌ sE| § {}qUv �
k s�x p�v qº¯ ª �Vv;yVy °B��q�qQÏ¦z

o 	QÓ"rÎ¼�E�U» Ë z ¦ ����{}v�z ã�s�yfqUp¬¨¬vd� §}§ ¨�v qVyO�}sE|~v § �E�Ev�z
��qfq § x ä�ä,|~veqU�VsMz qUswä®|~¨��E��{Mv�ä,�}s�yfqUp¬¨¬ve²i� §}§ ¨¬veq$y�ä�z

o 	%q"rÎ¼�E�U» Ë z ¦ �E��{MvEzJ¾=�}v �jyf�?±[��¹Í�Ey�s��}v�x � �}�Uvb�[q$y
�u�VsE| �}s�yºqVp�¨¬v�¥L¯�qUv3xes���vEz+Çi�É�^�V¸7û$�$�$�[��Â � ��¸'���u�}�
ì��[�u�Çí, [�`�n¸[Â7 ~�<�eÂ@�e¸[�D}� [�`�n¸[Â ü ¡?�G���G},� ü ��ûe���G���`¡
Ã*¸[Â7�e�e�V�eÂBûV� °$��q�q�Ñ�z

o © �"rAÂ��?¯ ¦ v § �Uvb�Q{�°�«^�Vp¬�E�ÃiMsE�$�o°��E�M�éÎ¼p�»�vkã�p¬¥}¨�v;�;z
� �}v § v �$yUp¬yfqUv;��q��Vv ¨¬v ±[�E�MxevJsQ��qV�}v®¨�s�x;�Q¨�s § v;�V�QqUp¬�}�
yU¯�yºqVv | qUs+�E¨¬sE¥M�E¨Y� §}§ ¨¬p¬x;�[qUp¬sE�¦y z+Çi�È�^�V¸7û$�$�$�[��Â � �
¸'�J���M�<ã;���Àú�ÃHû ü �"ÿÑþÊ� ü äÍ���U¸å�M�$ [Âáæµ¸[�>þ[�U�}¸ª�5°
k v § qUv;|,¥5v �S��q�q�»Mz

o © �PrÎ¼�E�U» ¦ sLsEp`° ª �E{}¨kÕ�yU�}¨¬v ¯E° ¦ s�s � �Q�}� k v;veq;°
´�p�x$�M�E�V��Õ�{]°BmJ�E�U¯¨mJ�EyU»Ev ¨¬¨`°M�Q�M�µÎd�Q�V»�Ô*�Q�¦��v ��²
¹Í�Q{}±�v �bz å �M�M�Q�Mx p��M� kwå Î¼Õ�Î å ÔwÏ�¹�prqV�ÅyU|��Q�Uq
x;�Q�$�}y z�Çi�´Ã�ú|{�Á�� ü�� â?ÿQ° ¦ sE{}±[�Qp¬��²�¨¬�Q²?§�v {}±�vE°7«^v ¨�²
��p�{}|�° k v § q;z/�7q�qEÓ}z � �}p��$� k |��E�fq Ì �E�V�¿´�v;yUv;�E�Vx$�
�E�M�OÕw��±[�Q�Mx v;��Õ §M§ ¨�p�x �QqUp¬sE� Ì sE�}�uv �Vv �Mx vEz

o © 	�r ª v qUv � Õz ¦ s�yUx s�x xes¦° k qUv § �}v � Ë z k |��Q¨¬¨¬v ¯E°
ª �QqU�Vp¬x$»�Õ,zbÎµ{¦x$»Ev ¨¬¥M�E{}v �b°7´�{}qU� Ì z � �?¯L¨�s��;° k z7Â�vP�
� {}�V�}v �b°^�E�M�`ÂEs��}�`iYz�iM�E�U�Vv ¨¬¨íz � �Mvµp��}v;±Lprq$�Q¥}p¬¨r²
p�qº¯´sE���n�Ep�¨¬{}�Vv�x � �}vÖs¦�?¹Yvb�³��yUyU{}| § qVp�s��msE��yfv ²
x {}�Up�qº¯ p�� |~s���v �V�ÿxes�| § {�qUp¬�}� v �L±Lp��VsE�M|�v;��qVy;z
Çi� ì�à[�G�>í, Q�í�n¸QÂ5 ~�t�GÂ@�e¸Q�D}~ Q�í�n¸QÂ ü ¡?�G�i�C}�� ü ��ûe��ë
�G���`¡ùÃ*¸[Â7�e�e�U� ÂÄû$� ° Ì �V¯LyfqV�E¨ Ì p�qº¯E°�Ô�p¬�U��p��Mp¬�M° à xeqUsE²
¥5v �£�7q�q�Ó}z*§w�[qUp¬sE�¦�Q¨ k vbxe{}�Vp�qº¯mÕ��Ev �¦xe¯E°A§�Ç kEkMÌ z
��qfq § x ä�ä?¹�¹�¹®z yº¯��Mz x sE|÷ä § � § v;��i��Ez ��qU|�z



o ©E© rSÂ��bz+Î¼�E��yf�E� À �$�"yºv ¹�yU»Lpí°�ÂEs��}� Ì z Ì �}p § x$�¦�Q»7°
Ë �?±Lp¬�ÆÕz Ì �}s���s��Us[¹®°7�Q�¦�¿Â�sE�M�QqU�M�E� � � �Us�yºqV¨�v�z
Õ §}§ ¨¬p¬x;�Q¥}p¬¨¬prqº¯�sQ��yf|��E�fq]x;�Q�$�}y5qUs��Mveqº¹^sE�V»�{MyUv �]�E{�²
qV�}v ��qVp¬x;�[qUp¬sE�]z��7�}��è ü ä:í|�öõÉú��$� ¸�ûe�n Q�í�n¸QÂ5ïwÃ*¸�}Êë
�7���í��Â � ü ¡?�$�i�G},�G°5ÑE�����Px ÑEÒÑó�Ó�q}°��7q�qQÏ¦z

o © Ï�rJ|�{M����v?tw¨ � § ��q;z xes�|�zG��yUv �$y�sE��qV�}v®qVs�s�¨ § ��yUyU¹Ys��V�
� § �$�Qp�yfv;�´�Q�Vv {}�L¹�p�qfqVp��}��¨�¯ § {}¥}¨¬p¬yU�}p¬�}�X��q {Myfv;�
§ �EyVyf¹^sE�$�}yYqUs�qV�}v®p¬��qVv �V�}veqbz ¦ � § ��q k vbxe{}�Vp�qº¯OÕ���²
±Lp�yfs��U¯�°�Â��Q�L{M�E�U¯Å�7q�q�qMzo��qUq § x ä�ä®¹�¹�¹®z ¨ � § ��qbz x sE|jä
����±Lp¬yUsE�Vp¬v;y;z ��qU|~¨`z

o © Ò"rJ|�{M����v?tw¨ � § ��q;z xes�| �Q�¦�â¨¬{}| § ¯Ez �wyfv;�Vy x;�Q�
�}ve²�sE¥��u{MyVx �QqUv#�Q�M�â�VveqU�Vp¬v ±Ev.qU�Mv��}p¬�M��v ��yf�Mv ¨¬¨
x s���vEz ¦ � § ��q k vbxe{}�Vprqº¯µÕw��±Lp¬yUsE�V¯E° à xGqVsE¥5v �á��q�q�q}z
��qUq § x ä�ä,¹�¹�¹®z ¨Ê� § ��q;z xesE|jä��E�}±�p�yUsE�Vp�vby z ��qU|~¨íz

o © »%rS´z Î¿z�§�v;v;���M�E| �Q�M��Î¿z Ë z k x$�M�UsLv;�}v �bzÄ�wyfp¬�}�v;��²
x �U¯ § qVp�s��È�usE�3�Q{�qV�}v ��qUp�x �QqUp¬sE�=p¬�k¨��Q�V�Evµ�}v qº¹Ys��U»�y
sE�Jx sE| § {�qVv �$y zXÃ	¸�}Ê}���ÂM��û$ Q�í�n¸QÂ}�Æ¸����u�}�¨ú�ÃHûµ°
	E���&��	��Px q�q © ócq�q�qM° Ë v;x v |�¥¦v;�A�7qLÑ[Ó}z

o © Ñ�rJÇi�M�}s[±[�[qUp¬±Ev k vbxe{}�Vp�qº¯ ª �Vs���{MxeqVy;z Ì sE| § {�qVv ��yUv;x {�²
�Vp�qº¯Ez�¾=�}p�qUv ª � § v;�;°B�7q�qEÓMz

o © Ó%rS´�¯��Q� ´ ª v;�U|~v � �u�V� § v �U²
|~v;�5t=´ Ì à §(§ åÍÌ^� z Ì à Î �Gz ´�v�x ´�v qUp¬�M�
±�y;z�p�p�yUÏM°¼�VsE{}�¦�÷	�°d»EsM° ÂE{}�MvÃ��q�q�q}z ��qfq § x ä�ä
¹�¹�¹®z �Vs�sEqVyU�}v ¨¬¨`z x sE|jäLz

o © q%r®yUp¬¨�putw¨Ê� § ��q;z xes�|3z�Õ^qUqV�Ex$»�v �$y�x;�Q���Uv;|�sEqUv;¨�¯®�E�M����v ²
�n�E{}¨�q��Us�{�qUv�v ��qV�Up¬v;y;z ¦ � § ��q k vbxe{}�Vp�qº¯SÕ���±Lp�yfs��U¯�°
Õ�{}�E{¦yºq �7q�q�q}zÄ��qfq § x ä�äÅ¹�¹�¹®z ¨ � § ��q;z xes�|jäÅ�E��±Lp�²
yUsE�Vp¬v;y;z ��qU|~¨`z

o Ï��%r®Îùz k p��V¥}{Æ�E�M�¿Â¦z Ì �L{M�Q�}�¦z Ë p�yfqU�Vp�¥}{}qUv;�Æ�Q{�qV�}v �}²
qVp¬x;�[qVp�s��¿p��¿»�v �V¥¦v;�Us�yJ{Myfp¬�}� § {}¥}¨¬p¬x�»Ev ¯+xe�V¯ § qUs��Q²
�$� § ��¯�z Çi�_�GÂM�i� �GÂ5� � ü ¸�û �n�e�`¡áà�â?â5ã ü ¡~}|�}¸[�G����}
¸QÂ í��e� zÊ¸[�>þÉ QÂ5�+Á���G�`�G�n·e���i�$� ü ¡?�$�i�G} ü ��û ���G���`¡[°
��q�qLÑLz

o Ï��9r k z�¾Äz k |~p�qU� �E�M� k zwã,z�¾+v p¬�}���E�fqbz «Y{Mp�¨���p¬�}�
�d�}p¬�E��² § v;�f�us��U|��E�Mxev�° § �VsE���V�E|~|~�E¥}¨¬v�yfvbxe{}�Vv�xesE²
§ �Us�xevbyUyUsE�bz¼Ã*¸~}|�5���i� �2í��e� zÊ¸[�>þ[�ªï,¢ ü �M��ûe�n ��F�$�$�G�M�
¸QÂSÃ*¸~}|�5���i� ��í,� �vzÊ¸Q�>þ ü ��ûe���G���`¡$¤[° © ��x Ó © �|óOÓ�»��}°
Õ § �Vp�¨5��q�q�q}z

o Ï�	"r k z ¾Äz k |~p�qU��°¿´z ª v;�Uv7uE° k z ãz~¾+v p¬�}���E�fqb°��E�M�
Ô�z�Õ�{MyfqUv ¨`z7Ô*�Q¨¬p¬�M�[qUp¬�}�,��}p�����² § v;�f�us��U|��Q�¦xevE° § �UsE²
���V�E|~|~�E¥}¨¬vÆyUv;xe{M�Uv+xes § �Us�xevbyUyUsE�bzÇi� ì?ìEÂ5� í� ~ë
�`�n¸[Â7 ~���eÂ@�e¸[�D}� [�`�n¸[Â ü ¡?�G���G}�� ü ��û ���G���í¡éÃ*¸[Â@�e� �Dë
� ÂÄû$� ° à xGqVsE¥5v �J�7q�q�qMz

o Ï © r k § ¯L�V{My;z���qUq § x ä�ä,¹�¹�¹®z y § ¯L�U{¦y z xes�|cä�z

o ÏEÏ�rSÂ�v �M�}pr�uv;��m�z k qVv p¬�}v �b° Ì ¨¬pp�7sE�$�¨§�v;{}|��Q��°M�E�M�¨ÂEv ��²
�u�Vv ¯¿ÇGz k x$�}p�¨¬¨¬v �bz À v �V¥¦v;�Us�y9xOÕ��È�Q{�qV�}v ��qUp�x �QqUp¬sE�

yUv �V±Lp¬x v�us���s § v;�Æ�Mveqº¹^sE�V»�yU¯�yºqVv |�y;zÇi�¿�Í�U¸7û$�$�$�~ë
��Â � ��¸����u�}�ræ3��ÂM�i� ��à�â�ÿ?ÿ è ü ä:í|�öõ Ã	¸QÂ@�e� �U� ÂÄû$�ez
� kwå §�Ç µ,°�iMv ¥}�V{M�E�U¯ ��qEÓEÓMz

o Ï�Ò"r®«^�Vp¬�E� � {M�}�M°µÎ¼�QqfqU�Mv ¹ ã�{M�;°µÕ��Vp�Îµv;��±Lp¬�MyU»�¯�°
k �EyU�M�SÎµvb��±Lp��¦yf»L¯E°JÂ�sE�}�³¾Æ�$�?¯E°��Q�M��ÂEs��M�[qV�M�Q�
� �Vs�yfqU¨¬vEz ª {}¥}¨¬p�xS»�v ¯Äxe�V¯ § qUs��E�$� § �L¯k�us��+x �Us�yUyf²
�Vv;�E¨�|#�Q{}qU�}v;��qVp¬x;�[qVp�s��¼p��d»Ev �V¥5v �Vs�y;z^Ç åY� iÉÇi��qVv �U²
�Mveq Ë �$�[��qb°Ev ½ § p��Vv;y Ë v;xev;|,¥5v �-��°E�7q�q�q}zL���$�[��qU²`p¬veqU��²
x;�[qU²`»�v �V¥¦v;�Us�yº² § »�²�x �Us�yUyf² ��q}z qf½Lqbz

o Ï�»%rSÂ¦z Ë z � ¯L���Q���E�M�ÈÕ�¨¬|~�ù¾=�}prqUqUv;��z´¾=¹�¹#v ¨¬v;xe²
qV�Us��}p�x+x sE|~|~v �$xevÅ�Q�M�tyf�?±[�8qU�Vs%yf�Q�³�}sE�$yUv;y;zXÇi�
�Í�U¸7û$�$�$�[��Â � ��¸������M� ü ��û$¸QÂ5� è ü ä:í��'õ æµ¸[�>þ[�U�}¸å�
¸QÂÅäØ�¬��û �`�U¸[Â¦��û�Ã*¸~}t}��e�>û$� °N§�s[±Ev |�¥¦v;�J�7q�q�»}z

o ÏLÑ�r®ÎùzYÔ*�E�M��v �L¹Í�Q{}±�v �b°-´®z�m�s[±[�Qv;�fq$y °��E�M�àÂ¦zYÔ*�E��²
�}v ¹Í�Q¨¬¨�v�z à ±�v �V±�p¬v ¹´sQ���E{�qU�Mv ��qUp�x �QqUp¬sE� § �UsEqUs�xes�¨¬y7x
À v;�U¥5v �Vs�yÍ�E�M��yfvbyU�E|�v�z*Çi�d�^�U¸�û$�V�$�Q��Â � ��£?à[�$�5úwÂBë
Â¦�M ~�	�åäAäAä Ã* [�GÂ7 ;�M [Â Ã*¸QÂ@�e� �U�eÂBû$�Æ¸QÂ ü ��û ���G���í¡
�¦��ûV��Â5¸���¸ � ¡[° § �Q�EvbyJ�7��Ó2ó¥��� © °B�7q�q�Ñ�z

o Ï�Ó%rJ¹^v ¨��¦tw¨ � § ��qbz x sE|�z.¾+v ¥m{MyUv �$yµx �E�³±Lp¬v ¹ yUv �¦yfp�²
qVp�±�v�p¬���usE�V|��[qUp¬sE�~p¬��|~p¬x �Us�yfsE��q*p�p�y*Ï¦z �J¹^v ¥�yUv �V±Ev �bz
¦ � § ��q k vbxe{}�Vp�qº¯8Õ��}±�p�yUsE�V¯E°�Î¼�?¯Ô��q�q�q}zk��qfq § x ä�ä
¹�¹�¹®z ¨ � § ��q;z xes�|jä����±Lp¬yUsE�Vp�vby z ��qU|~¨`z

o Ï�q%r®«^v;�}�}veq � v v�z[è]�G��Â � ü ��ûe���U�OÃ*¸å�7�U¸�ûV�e�$� ¸[�$�Gz ª � Ë
qV�}v;yUp�y ° Ì �E�U�}v;�Ep¬v®Îµv ¨¬¨�s��Å���}p¬±Ev �$yUprqº¯�°}Î¼�?¯¥�7q�qQÏ¦z


