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��kml�r�s�{�vywyx	n��	l!��l�qXx�w¬�&p�qVl�p�v¬{����;p�zmwykml�l�rml�vy�� $wyk�{�w©wykml� Av&l!n!l�x��fl�{�rm�8s�{��%��x�w¬p�r���sZl�vyk�{�sm�
w&pXp�wykml�v�s�{�vywyx	n��	l!�7��{�rm�¯wykml!�&l3s�{�vywyx	n��	l!��{�v&l3x�r�wy�;vyro{�};�	l3w&p�s�{��&�Mwykml6l�rml�vy�� �z1�;vywykml�v2p�r��
jMk;x�r;�Lp�z2{¯�yq�{����¨n��	p��m���ywyvy�mn%��}' �{<��x���k9wA}ul�{�q��XjMkmlVl�r9w&l�vyx�r;��{�v&l�{�fø�6}ul�{�q �yk�{�sul�x	�
´'�;x�w&l/�;rmn&k�{�r;�fl!���;};�;w2{��Mwykml/��x���k9wMs�{��&�%l!��wyk;v&p��;��k�wykml3n��	p��m�¯x�wM�ys;v&l�{��;�M��x�wyk;x�r�q�{���x�r;�
wykml$l�r9wyx�v&l$n��	p��m�����	p��Çp�r�wykml3}�{�n%��p�z©x�w8�0��kml�ro�'x	l���l!�¯z0v&p�qíwykml3��x���k9w,�%p��;v&n!l7�Y�
j¡p�v&l�rm�;l�v8{��9{��&l!p��m�6s;kml�rmp�qVl�rmp�rÂ��x�wykÞ�&n�{�wyw&l�vyx�r;�m�¡wykmlVl!´9��{�wyx	p�rm�8p�z ¸yÀfË�·*À�Å1·0»�¹�Å1¸�À�º;¿�Ò
É�¹Y¸ �0wykml ¿!Á&À�Å*Å¤¹Y¸Y·0º'ÏÜ¹y×!Ê5À�Å1·*¼�º;¿ �a�ykmp��;�	�Â}Zl<�&p����fl!���¦{��awykml� Ô{�v&l�x�r E���l�rmp�};�	l�� úGFIH y K {�rm�
E � w%{�q�� úGFIF5ú�K �XjMk;x	�6x�rmn����m�;l!�6�mrm�5x�r;�owykmlV{�qVp��;r9w$p�z ¸�À9Ë�·1À�ºHÁ%¹ � À9Æ�¿!¼�¸�ÌuÅ1·1¼�º {�rm� À�¾�Æ%¹yËf¼ �
�&x�rmn!l�x�r'w&l�vyr�{���{�rm�ÔlY«�w&l�vyr�{��2�&n�{�wyw&l�vyx�r;�Lq8�m�yw�}Zl�w%{��fl�r�x�rÔn!p�rm�yx	�;l�v%{�wyx	p�r��	�/�awyk;x	��v&l��
´'�;x�v&l!�$�%p����'x�r;��{��&l�w$p�z2�5x�
�l�v&l�r9wyxb{��Ml!´9��{�wyx	p�rm�8wykml�n!p�qXs;�;w%{�wyx	p�r�{��Mn!p��yw$x	�$k9�;�fl��©��k;x	n&k
x	�owykml�v&l�{��&p�rF��k9  ��l�k�{!�flÂn&kmp��%l�rÇrmp�wow&p�x�rmn����m�;lÜ�%n�{�wyw&l�vyx�r;��x�rFp��;v�x�qXs;�	l�qVl�r9w%{L�
wyx	p�r��+4;�;vywykml�vyqVp�v&lV�&n�{�wyw&l�vyx�r;��x	�/rmp�w3�fl�vy ormp�wyx	n!l�{�};�	l�x�rLl�
�l!n�w&�/�&�mn&k�{��6�yqVp��fl�p�v/�mv&l��
};�;wXx	��qVp�v&l�s;v&p�qXx�rml�r9wVx�rª�yw&l�{�q {�rm��n��	p��m�;�V��kml�v&l¯wykml�{���}Zl!�;p�x	��q8�mn&kªk;x���kml�v��Ô£=r
Eø²��m�yk;qVl�x	l�v,{�rm��j¡p�vyv%{�rmn!l�� úGFIH@?LK {<�M{! Lp�z�n�{��	n��;�b{�wyx�r;�o�%n�{�wyw&l�vyx�r;��x�rLv&l!n�w%{�r;���;�b{�vA}up!«��
�&k�{�sZl!���fp����;qVl!�6p�z�{�x�v/x	��s;v&l!�&l�r'w&l!���6jMk;x	�/k�{��,x�rm�&s;x�v&l!���m�/w&p<n�v&l�{�w&l�p��;v/p7��rL{�s;s;v&p�«D�
x�q�{�wyx	p�r p�zAwykml��&n�{�wyw&l�vyx�r;�Âl!´'��{�wyx	p�r�� jMk;x	�¯{�s;s;v&p!«5x�q�{�wyx	p�rÇ{��V��l����3{���wykml�{����fp�vyx�wyk;q
s;v&p�sup��&l!��}' |Eø²2�m�yk;qVl�x	l�v�{�rm��j¡p�vyv%{�rmn!l�� úGFIH@?LK x	���;l!�&n�vyx�}Zl!��x�ro�&l!n�wyx	p�r H � H �

� � � ��� � �,��}Zl!�;p�x	��wykml�{�qVp��;r9wVp�z/x�rmn!p�qXx�r;��l�rml�vy�� Þwyk�{�wVl�q�{�r�{�w&l!��z1v&p�qÝ{��	p�n�{�wyx	p�rªp�rª{
qVl!�5x��;q�� �tkml�r���x���k'w�l�r'w&l�v&��wykml�qVl!�5x��;qñx�wVx	���&n�{�wyw&l�v&l!� {�v&p��;rm�ªx�rm�yx	�;l��2{�rm����k;x��	l
�%p�qVl6p�z¡x�w�x	�2{�}m�&p�vy}ul!���m{8z0v%{�n�wyx	p�r�p�z©wykml3��x���k9w2qXx���k'w�q�{�r�{��fl6w&pXl!�&n�{�sul���jMk;x	��z0v%{�n�wyx	p�r
x	�/wykmlX{���}ul!�;p�p�z¦wykml8qVl!�5x��;q��6� ¾�¼�ÈÇÀ�¾	Æ&¹yËf¼�À�ÌfÌZ¸�¼�Í�·�ÄVÀ�Å1·*¼�º n�{�r�}Zla�;p�rml$}' �{��&�%l�vywyx�r;�
wyk�{�w6�&n�{�wyw&l�vyx�r;�¯}ul�k�{!�fl!�/��x�wykLp�r;�� o{��&x�r;���	l8�&n�{�wyw&l�vyx�r;�m�u��k;x	n%k���{��6�ykmp7��r�����x�wyk��fp�p��
v&l!�&�;��w&�C��x�r1E �A{½~�x� 9{V{�rm���fp�r 5/l�v"��l�r�� úGFIH = K �©�tkml�rV�mrm�5x�r;��p�z�wykml,{���}ul!�;pAx�w�x	��{��&�&�;qVl!�
wyk�{�w,�&n�{�wyw&l�vyx�r;��x	�Mx	�&p�wyv&p�s;x	n��Aw&pV�yx�qXs;��xz1 �wykml3s;v&p�};�	l�q��
�/��wykmlA{���}Zl!�;pax	���&pan��	p��&l��� <n!p�r;rml!n�w&l!��w&pawykml/�%n�{�wyw&l�vyx�r;�m��{8�fp'p��<{�s;s;v&p�«�x�q�{�wyx	p�r�w&pawykml
�%n�{�wyw&l�vyx�r;�8l!´'��{�wyx	p�r���x����Z{�w¦wykml��%{�qVl�wyx�qVl�v&l!�y�;��w¨x�r¯{3�fp'p��V{���}ul!�;p8{�s;s;v&p!«5x�q�{�wyx	p�r�� 4mp�v
z1�;vywykml�v��5x	�&n��m�%�yx	p�rop�r�wyk;x	�2�y�;}5~yl!n�w2v&lYz*l�v�w&pV�&l!n�wyx	p�r H � H �

� ����� # � � � ��� � � 
 �tkml�r<{6�9{��%l!p��m�¦s;kml�rmp�qVl�rmp�r¯x	�¨x������;qXx�r�{�w&l!��}9 �{A��x���k9wM�&p��;v&n!l2x�w�}Zl!n!p�qVl!�
};vyx���k'w&l�v8p�rLwykmlX�y�;v�z�{�n!lX{�rm��x�rm�yx	�;lXp�zMx�w��24;v&p�q wykmlXl�r9wyvy �sZp�x�r'w8{�rm��z0�;vywykml�v6wyk;v&p��;��k
wykml�l�rml�vy�� 8x	�¦{�}m�%p�vy}Zl!�V{�rm�X�&n�{�wyw&l�v&l!�Vx�rV�y�mn&k�{/�M{! �wyk�{�w¨wykmlM��x���k'w¦�;p'l!�¨rmp�w�rml!n!l!�&�%{�vyx��� 
s�{��%��wyk;v&p��;��k�w&p6n%k�{�r;�fl2wykml�x������;qXx�r�{�wyx	p�r<p�rXwykml2p�s;sZp��&x�w&l2�yx	�;l��©jMkml�{�}m�&p�vys;wyx	p�r�x	�¦�;p�rml
{�n!n!p�v&�5x�r;�¯w&p�wykmlAqVl!�5x��;q fø�3�;l�rm�yx�w¤ �{��2��x���k9w/s�{��&�&l!�,wyk;v&p��;��k�x�w���jMk;x	��x	�/n�{����	l!�owykml ¿!¹Y¾ É
¿�Ã�ÀfËf¼�È�·�º'Ï l�
ul!n�w��
� l��z��yk�{��;p7��x�r;�o�yqVp��flXn�{�r;rmp�w6}ul�v&l�rm�;l�v&l!�Ln!p�vyv&l!n�wy�� ���x�wykmp��;w6�m�&x�r;��q$�;��wyx�s;�	lV�&n�{�wyw&l�v��
x�r;�m����n!n!p�v&�5x�r;��w&p �A{½~�x� 9{o{�rm� � w%{�q wykmlXv&l!�y�;��w8}Zl!n!p�qVl!�8�5�;�����©l��fl�rÜ��kml�rÞwykml�{�}up��fl
qVl�r'wyx	p�rml!���	p7�ï{���}Zl!�;p�{�s;s;v&p�«�x�q�{�wyx	p�rÂx	�3�m�&l!���#5/p���l��fl�v��¡��lVk�{!�flVp�};w%{�x�rml!�L�fp�p���v&l��
�&�;��w&�6��x�wykmp��;w$�m�yx�r;��q8�;��wyx�s;�	l��&n�{�wyw&l�vyx�r;�m��jMk;x	�A��x�����}ulX�5x	�&n��m�&�&l!��x�rÞn%k�{�s;w&l�v H ����kml�v&l
��l6s;v&l!�&l�r'w,p��;v�v&l!�y�;��w&���
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jMkml�qVp�wyx	p�r�{�rm�X�yk�{�sul�p�zu�yqVp��fl�{�v&l�p�wykml�v¨�5x	�&wyx�rmn�w¬n%k�{�v%{�n�w&l�vyx	�ywyx	n!���'};�;w¬w&p/�;l!�%n�vyx�}Zl�wykmlM�yk�{�sul
p�z��yqVp��flMx	�¨n!l�vyw%{�x�r;�� V{��¨�5x���n��;��w�{��¨�;l!�%n�vyx�};x�r;�Awykml��yk�{�sul�p�zH�mv&l��¬jMk;x	��x	�¨l!�&sZl!n�xb{����� awykml�n�{��&l�xz
wykml��;l!�&n�vyx�s;wyx	p�r<�ykmp��;�	�Xn!p��fl�vM{����;�'x�rm�;�¨p�z��yqVp��fl��y�mn%k�{��¬wykml2�yqVp��fl�z1v&p�qï{/��x�w¨n�x��9{�v&l�wyw&l2p�v¦wykml
�yqVp��flAz0v&p�qà{Vv&pf{�vyx�r;�V�mv&l�� �,r�x�qXsZp�vyw%{�r'w�z*l�{�wy�;v&l6z*p�v�v&l!n!p���r;x	�&x�r;��wyk;x	�,w¤ �sZlAp�z�s;kml�rmp�qVl�rmp�r
x	��wykml6qVp�wyx	p�r�p�z¬�yqVp��fl��

(low pressure)

drag

drag

convection

pressure Thermal
Buoyancy

pressure

4©x����;v&l��5� H ¢�� �9��.6-!�0
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�tkml�ra{��y�fl!�$w&p��;lY�mrml��yqVp��fl�{�z1l����	p7�Ü�ywy�m�;l�r'w©��{�x	��¢)� � qVp��fl¦x	����x��fl¦n��	p��m�;�©��x�wyka{2s;�;vysZp��%l��%�
jMkml��øs;�;vysZp��&lIfH}ul�x�r;��wyk�{�w3�yqVp��fl$w&l�rm�;�,w&p�vyx	�&lA�;s�{���wykml8s;kml�rmp�qVl�rmp�r�x	��q8�mn&k�kmp�wyw&l�v3wyk�{�r
wykml6�y�;vyv&p��;rm�5x�r;�¯{�x�v�{�rm��wykml�v&lYz1p�v&lA��x���k9w&l�v��¦£=r<z*{�n�w��H{a�	p�w2p�z©wykml3wy�;vy};�;�	l�r'w�qVp�wyx	p�r�wyk�{�w2��x��fl!�
�yqVp��flawyk;x	�N�¤k�{�v&��w&p��;l!�&n�vyx�}ul��a{�s;sul�{�v%{�rmn!l�x	�6{Vv&l!�y�;��w6p�z¨wykmlakmp�w3�9{��3p�z¦wykml8�&qVp��fl8qVl!l�wyx�r;�
wykml�n!p��	��{�rm���ywyx����,{�x�v�p�z3wykml��y�;vyv&p��;rm�5x�r;�f��� 4©x����;v&l��5� H �ykmp7�2�Vwykml�x�r'�fp����fl!��l�
�l!n�w&��¢ Ë�¸yÀ�Ï �
Á&¼�º�»�¹yÁ!Å1·*¼�º � Å0Ã;¹Y¸�ÄVÀ�¾�Æ�Ê5¼�ÎfÀ�ºZÁ�Î ��{�rm� ÌH¸y¹Y¿%¿�Ê�¸&¹ �=�§�;l!l�sul�v6�;l!�&n�vyx�s;wyx	p�rÞp�z�wykml8z*p�v&n!l!�3x�r9�fp����fl!�
��kml�rÂ{�kmp�wA�9{��Avyx	�&l!�8n�{�r�}ul�z1p��;rm��x�rÜ�&l!n�wyx	p�r y5� y5� ú � � x�qXs;�	lV�M{! 5�8p�z2n�v&l�{�wyx�r;��{¯wy�;vy};�;�	l�r9w
{�s;sul�{�v%{�rmn!l$n�{�r�}ul/z1p��;rm��x�r��%l!n�wyx	p�rm��=m� ú � ù {�rm� y5� =m�
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£=rVn!p�qXs;�;w&l�v¨��v%{�s;k;x	n!�¨wykml�wyv%{��;l!pu
�qVp��yw¨n!p�qXqVp�r;�� Xl�rmn!p��;r'w&l�v&l!��x	�¬wykml2n%kmp�x	n!l�}ul�w¤��l!l�r<�ysul!l!�
{�rm�Ôv&l�{���x	�yq����yx�rmn!l<k;x���k�v&l!�&p����;wyx	p�r��y�;sul�v�v&l�{���x	�yqîx	��rmp�w�{�����{! 5�X�M{�r9w&l!�ªxz,wykml¯s;vyx	n!l¯x	�V{�r
lY«5wyv&l�qVl/n!p�qXs;�;w%{�wyx	p�r�{���n!p��&w���°¨�ysul!n�xb{����� Vx�r�v&l�{�����wyx�qVlA{�s;s;��x	n�{�wyx	p�rm�Mv&l�rm�;l�vyx�r;�V�&sZl!l!��k�{���k;x���k
s;vyx	p�vyx�w¤ f�ÂjMkml¯r�{�qVl�p�z,wykml<�9{�qVl¯x	�2�¤}up�wywy�	l���rml!n&�Âv&l�qVp���{���� ��wykmlon!p��yw�x	�a�	p���l�v�´'��{���x�w¤ f��wykml
}ul�rmlY�mw6x	�/z1l���l�vAn��	p'n%��n� 5n��	l!�3�m�&l!��� � �mn%k��ysul!l!�����;sm�A{�v&l��m�y��{����� o�9{�x�rml!�L}' ��;l�s;�	p7 'x�r;��k�{�n%���
wyk�{�w¨k�{��fl2rmp6v&l��b{�wyx	p�r�w&p �¤v&l�{�������p�vy�	����p�}m�&l�vy��{�wyx	p�rm�¨};�;w��ywyx����m�;p6wykml�wyvyx	n%�Z� B,rml�lY«;{�qXs;�	l2n!p��;�	�
}ulMw&p6v&l�s;�b{�n!l,{�rVx�qXs;�	l�qVl�r'w%{�wyx	p�r¯�m�yx�r;�Av&l�{��	�¨��x�wyk�p�rml��m�yx�r;�8{�s;s;v&p�«�x�q�{�w&l!��x�r9w&l��fl�v&��p�v��;«;l!���
sup�x�r9w�q�{�wyk���jMk;x	��n!p��;�	�¯v&l!�y�;��wMx�r�{$n%k9�;r;�� <p�v�n!p��	p��;v�}�{�rm�;l!�¯��x	�y��{���x	�%{�wyx	p�r����'};�;wMxz�x�wMx	��z�{��yw
l�rmp��;��k�rmp�}up'�5 Ü��x�����rmp�wyx	n!l¯wykml¯�5x�
�l�v&l�rmn!l����Ü£=rÔwyk;x	�X�&l!n�wyx	p�r���l<��x����2�5x	�&n��m�%�8w=��p��5x�
�l�v&l�r9w
��x�rm�;�2p�z �¤k�{�n%���"�/wyk�{�w2k�{��fl$l��fp����fl!����x��flAqVl�r9wyx	p�rml!��{�}up��fl�� ��l�w2�m��x�rm�5�;���fl$p��;v&�&l����fl!��¢
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{6�yw%{�w&l�p�z�{3s;kml�rmp�qVl�rmp�r<��x��fl�r�p�r;�� Xp�rml�s�{�v%{�qVl�w&l�v���r�{�qVl��� �wyx�qVl1���f��l2wykml�r�k�{!�fl/{,z0�;rmn�wyx	p�r
wyk�{�w�q$�m�&w�k�{!�flA{��yw%{�w&l3p�z¬{8s;kml�rmp�qVl�rmp�r�{�rm�¯{�
 �¨w&pXn�v&l�{�w&lA{8rml�� �yw%{�w&l/z1p�vMx�w�� B,rml6p�z©wykml
�b{�vy�fl8s;v&p�};�	l�qV����x�wyk�rmp�rm�;l�w&l�vyqXx�r;x	�yq x	�2wyk�{�w/x�w�}ul!n!p�qVl!���fl�vy �k�{�v&��w&p�n!p�qXs;�;w&l8x�ros�{�v%{����	l����
��k;x	n&k�x	��rmp�vyq�{����� �p�rml6p�z©wykmlAr;x	n!l3z1l�{�wy�;v&l!��p�z¬n!p�qXs;�;w&l�v,��v%{�s;k;x	n!���
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� w&p�n&k�{��ywyx	n,qVp'�;l�����x�r;�ak�{��¨}ul!l�r��m�%l!�Vw&pAqVp��;l��H�%l��fl�v%{���r�{�wy�;v%{��Zs;kml�rmp�qVl�r�{5���|kml�r�qVp'�;l�����x�r;�
�1�&l�qXx�wyv%{�rm�ys�{�v&l�r'w���z1� �@�! <p�}5~yl!n�w&����x��flAn��	p��m�;�7���mv&l��m�5�m�yw��5qXx	�yw��m{�rm���&qVp��fl��m{a��{��yw�{�qVp��;r'w�p�z
qVl�qVp�vy �{�rm�Ln��	p'n%��n� 5n��	l!�${�v&l��m�y��{����� ��m�&l!����x�wykmp��;w$�9{�x�r;x�r;�on!p�rm�yx	�;l�v%{�};�	lX�m�&l�vAn!p�r'wyv&p����Vj�p
s;v&p���x	�;l${�}ul�wyw&l�v2�&p����;wyx	p�r�z*p�v2wyk;x	���5�	l�w��m���	p'p���{�w2�yw&p�n&k�{��ywyx	nAqVp'�;l�����x�r;�m�

�fp�� � w%{�q x�r9wyv&p��5�mn!l!�A{�rml�� �M{! �p�z¨qVp'�;l�����x�r;���yw&p�n&k�{��ywyx	n�{����� �x�r�k;x	�/wykml!�yx	�#E � w%{�q�� úGFIF5ú@K �
5,x	�8{�s;s;v&pf{�n&kÔx	�$w&p�k�{!�fl�qVp��;l��	�8p�rÜw¤��p�p�v8qVp�v&l��&n�{��	l!�ap�z��'x	�y��{����;l�w%{�x���¢�p�rml�q�{�n�v&p��&n!p�s;x	n
{�rm�op�rml$p�v�qVp�v&lAqXx	n�v&p��%n!p�s;x	n�{�����jMk;x	���5x�
�l�v&��z1v&p�q wykmlA�M{! �r�{�wy�;v%{���s;kml�rmp�qVl�r�{<{�v&l$n�v&l�{�w&l!�
��kml�rÞ�m�&x�r;��z1v%{�n�w%{��¦qVp��;l��	���©{��$wykml!�&l�{��&�&�;qVlVwyk�{�w$wykml��yw%{�wyx	�ywyx	n!��{�v&lXwykml��%{�qVl<{�w8{����¦�	l��fl��	�
p�z�wykml$qVp��;l�����jMk;x	�,x	�2�m�y��{����� �rmp�w/wyvy�ml���£�z� fp����	p'p��o{�w3{XqVp��;r9w%{�x�r�z1v&p�q z�{�v/{!�M{! f�Z fp�����x����
p�r;�� �rmp�wyx	n!l�x�w&�3�b{�vy�flaz1l�{�wy�;v&l!����};�;w6��kml�rL�	p'p���x�r;�o{�wA{¯�yq�{����¬sZp�vywyx	p�r�p�zMwykmlaqVp��;r9w%{�x�r��¡x�w6x	�
p�}9��x	p��m��wyk�{�w¦x�w¦x	�¦q�{��;l�z1v&p�qï�5x�
�l�v&l�r9w��'x�rm�;��p�z�v&p'n%�Z��{�rm�Vwykml2�fl��fl�w%{�wyx	p�r<x	�¦�&s;v&l�{��Vx�r�n!l�vyw%{�x�r
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��{� ��7���|kml�r��&n�vy�;wyx�r;x	�&x�r;��{�w${¯�ysul!n�xb{����'x�rm�Lp�zMqVp��&���� fp��L��x����¬�mrm�Ü{<��kmp��	lX�5x�
ul�v&l�r'w8�&l�w6p�z
z*l�{�wy�;v&l!��� � p<�5x�
�l�v&l�r9w3�'x�rm�;�/p�z��yw%{�wyx	�&wyx	n!�,lY«5x	�yw/{�w3�5x�
�l�v&l�r9w3�	l��fl��	�X�0x�r�v&l�{��¬��xz*l7�Y����k' �rmp�w,�m�%l
wyk;x	�Mx�r¯wykml3n!p�qXs;�;w&l�v�qVp'�;l��� 4;�;vywykml�vyqVp�v&l6rmp�w�l��fl�vy �wyk;x�r;�V�ykmp��;�	�<}Zl3�;lY�mrml!���yw&p�n&k�{��ywyx	n�{����� f�
{��¨wyk;x	�¦��p��;�	����x��fl2�m�¦rmpA��{� Vp�z�n!p�r9wyv&p�����x�r;��wykml2s;kml�rmp�qVl�rmp�r��;{�rm�Vwyk'�m�¦rmpA��{! �p�z�{�r;x�q�{�wyx�r;�
x�w��¬jMkml�v&lYz1p�v&l/��l2rml!l!��w&pA}ul,{�};�	l2w&p8s;�b{�n!l�n!p�rm�&wyv%{�x�r9w&��p�r�wykml,�yw%{�wyx	�ywyx	n!�M{�w�n!l�vyw%{�x�r¯�	p�n�{�wyx	p�rm���

jMkml�qVp'�;l��Zx	�¨x�r'wyv&p'�5�mn!l!�<}9  E � w%{�q�� úGFIF5úQK �'{�rm���b{�w&l�v¦v&lY�mrml!��x�r E � w%{�q�� úGFIF y K �9};�;w���l,��x����
z*p'n��m��p�r�wykml/�mv&�&w2p�rml��m�yx�rmn!l3x�w�x	��v&l��b{�wyx��fl��� ��yx�qXs;�	lA{�rm���;l�qVp�rm�&wyv%{�w&l!�2wykml3}�{��yx	n3x	�;l�{Xn��	l�{�vy�� f�
jMkmlX�b{�wyw&l�vAx	�3qVp�v&l�n!p�qXs;��x	n�{�w&l!�Ü{�rm�Þ{¯�5x	�&n��m�%�yx	p�r�p�z�x�w6��p��;�	�L}ulXp��;w&�yx	�;lXwykmlX�&n!p�sulXp�z�wyk;x	�
wykml!�yx	���

jMkml ÄVÀfÁ�¸y¼�¿�Á&¼YÌH·1Á�¾�¹Y»�¹Y¾ x	�8�m�&l!�Lz*p�v6z*p�vyqXx�r;��wykml��fl�rml�v%{����yk�{�sul�p�z2wykml�s;kml�rmp�qVl�rmp�rª{�rm�
wyk;x	�/x	�/wykml8s�{�vyw6p�z¦wykmlas;kml�rmp�qVl�rmp�rLwyk�{�w3x	�/�m�&l�v6n!p�r9wyv&p����	l!���AjMkmla�m�&l�v6n�{�r�qVp'�;l��¬wykml8z*p�vyq
p�z�wykml6s;kml�rmp�qVl�rmp�r�}9 ¯k�{�rm�op�v2}' ¯�m�yx�r;��{�qVp��;l�����x�r;��w&l!n%k;r;x	´9�ml$wyk�{�w���x��fl!���%p�qVl6qVp'�;l�����x�r;�
z1v&l!l!�;p�q };�;w�x	��n!p�r9wyv&p����	l!��}' �s;k9 5�yx	n�{���qVl�{�rm����z*p�v�x�rm�yw%{�rmn!l��5}' �n!p�r9wyv&p�����x�r;�¯{8s�{�vywyx	n��	lA�y 5�yw&l�q
�1�&l!l8�&l!n�wyx	p�r1y5� ù ��wyk�{�w,�;l���x��fl�v&�,wyk;x	���m{�w%{�w&pXwykmlAqVp��;l�����jMkmlA�m�&l�v�k�{�����x�wywy�	l$x�r ® �ml�rmn!l8p�r�wykml
v&l!�y�;��w�¢ 5/l$p�v,�&kmlAn!p�r9wyv&p��	�/wykml8�b{�vy�fl!�yw2z*l�{�wy�;v&l!����x��flap�vyx���x�r�p�z¦l�qXx	�%�yx	p�rÂ�0xz¨wyvy �x�r;��w&p�qVp'�;l��¬{
�9{��©~yl�w��Y�'};�;wMrml��fl�v�k�{��Mw&p��;l�{��u��x�wyk¯s;k9 5�yx	n�{���qVl�{�rm���;�y�mn%k�{���x�r'w&l�v%{�n�wyx	p�ro��x�wyk��&p���x	�¯p�}5~�l!n�w&�7�
jMkml6qXx	n�v&p��&n!p�s;x	n�{��¡�	l��fl��	��{�v&l6wykml�r�{�s;s;��x	l!��w&pXwykml6qVp��;l����

jMkml Äa·*Á�¸y¼�¿�Á%¼�ÌH·*Á&À�¾¬¾�¹�»�¹Y¾^¿ {�v&l6z*p�v2�mrml�v,�;l�w%{�x��	�,��k;x	n&kL{��	�&p�x�rmn����m�;l8n!p��	p��;vyx�r;��{�rm��wyv%{�rm�y�����
n!l�rmn� f�¨{����Mp�z���k;x	n&kª{�v&l�w&p'p�w&l!�5x	p��m�8z1p�v8wykml��m�&l�vaw&p��ysZl!n�xz1 f�ojMkml!�%l��yq�{����M�;l�w%{�x��M�	l��fl��	�X{�v&l
n�{����	l!� ¿!¹yÁ&¼�ºHËÂ¾�¹�»�¹Y¾,¿YÅ�À�Å1·�¿YÅ1·*ÁY¿ �1p�v�x�r�wykml�n�{��&lop�zAwy�;vy};�;�	l�rmn!l�¢ ¿�¹yÁ&¼�ºZËÂ¾�¹Y»�¹Y¾/Å1Ê�¸�ÆYÊ'¾	¹YºHÁ�¹ �|�&l!l
�&l!n�wyx	p�rby5� ='�a�yx�rmn!l�wykml� Â{�v&l<�m�y��{����� ÜqVp'�;l����	l!�Ô�m�yx�r;�L�yw%{�wyx	�&wyx	n�{���qVl�{��&�;v&l!��}Zl!n�{��m�&l<q�{�r' Üp�z
wykml�{�}up��fl�qVl�r'wyx	p�rml!�Þs;kml�rmp�qVl�r�{�k�{!�flX��rmp���rÞ�&w%{�wyx	�ywyx	n!�����y�mn%kÜ{��An!p�vyv&l��b{�wyx	p�rÜqVl�{��y�;v&l!�3z*p�v
wykml�x�v¯w&lY«�wy�;v&l��1�&l!l Eø°�}ul�vyw�l�w�{������ úGFIFIH\K �+E 4mp��	l� �l�w�{������ úGFIF > K �+E � w%{�q�� úGFIF5úQK ��E � w%{�q�� úGFIF y K p�v
E ö �b{��m�&l�r�� úGFIFIH\K �Y�

� w%{�q fø�¬qVp��;l���n!p�q8};x�rml!�¬wykml!�&l�w¤��p��1p�v©qVp�v&l7��qVp'�;l�����x�r;�3�	l��fl��	�¬w&p,v&l�rm�;l�v¬wykml¦s;kml�rmp�qVl�rmp�r��
jMkmlX{��5��{�r'w%{��fl!�Ap�z�wyk;x	�/qVp��;l��¨{�v&l8}ul�wyw&l�v6�m�&l�v3n!p�r9wyv&p����b{�};x���x�w= L��k;x	n&kLq�{��fl!�3x�w6l�{��yx	l�v3w&p�{�r��
x�q�{�w&l����	p�� qVl�qVp�vy Ô�m�%{��fl��Mn!p�qXs�{�wyx�};x���x�w= ���x�wykªwykml��m�y��{��2v&l�rm�;l�vyx�r;�Þw&l!n&k;r;x	´'�ml!���2{�rm�ªl�{��y 
{��;�5x�wyx	p�r�p�z��yq�{������&n�{��	l$�;l�w%{�x����;��k;x	n&kol�r;k�{�rmn!l!�,x�w&�M�mv&l3qVp��;l�����x�r;��n�{�s�{�};x���x�wyx	l!���
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jMkml����	p�}�{��2�&n�{��	lop�z3{�s;kml�rmp�qVl�rmp�r�x	�V��k�{�wV fp��ª�&l!l¯x�r�{�};���;vyv&l!��s;x	n�wy�;v&l�p�z3x�w���£=rÔp�wykml�v
��p�v&�;�7¢mxz¦{�����k;x���koz0v&l!´'�ml�rmn�x	l!�/{�v&lAv&l�qVp��fl!�oz0v&p�qàwykmlAs;x	n�wy�;v&l�� �¦p��op�r;�� ��&l!lAwykml$n�vy�m�;l��m�b{�vy�fl
z*l�{�wy�;v&l!���¦£=r � w%{�q fø�2qVp��;l����mwykmlA�m�&l�v2k�{���wykml8n!p�r9wyv&p��¡p�z¬wyk;x	�2s�{�vyw/p�z©wykmlAs;kml�rmp�qVl�rmp�r��Z{���kml
p�v8�&kmlXx	�8{����	p7��l!�Âw&p��ysul!n�xz0 �x�w&�$���	p�}�{���{�s;sul�{�v%{�rmn!l<{�wan!l�vyw%{�x�rÞ�	p�n�{�wyx	p�rm�<�0wyk;x	�an�{�rÞ}ulXqVp����
l����	l!�Lx�r�q�{�r' L��{� �����z*p�v$lY«;{�qXs;�	lV}9 L�ysul!n�x��nV�;l�rm�yx�w¤ �z1�;rmn�wyx	p�rm�$p�v$s�{�vywyx	n��	l��y 5�yw&l�qV���Y�VjMk;x	�
x	�a�;p�rmlV��x�wyk ���&n�{��b{�v$��{����ml!� % � {�w$wykml<n!p�vyv&l!�ysup�rm�5x�r;���	p�n�{�wyx	p�rm� � � �1�&l!lX�m���;v&l�y5� ú �Y� �¬��{� 
z1v&p�q wykml!�&l3�	p'n�{�wyx	p�rm�7�;��l3��p��;�	����x��fl3wykml3s;kml�rmp�qVl�rmp�row&p�}ul µbÈ�¹�¾�¾�Ò�Æ&¹YÃ�À�»�¹yËmÙ �M£=r�p�wykml�v���p�v&�;���
��l,k�{!�fl/w&pan&kmp�p��&l3{3z1�;rmn�wyx	p�r<wyk�{�w�x�r9w&l�vysup��b{�w&l!���yqVp�p�wyk;�� X}Zl�w=��l!l�r¯wykml!�&l/n!p�rm�ywyv%{�x�r9w&�2{�n!n!p�v&���
x�r;�Þw&pÜwykml�x�v<�	p'n�{�wyx	p�r�� � �mn%k {Lz0�;rmn�wyx	p�r����1� � !Xq8�m�yw<}Zl�k�{��fl�{�w��	l�{��yw<�%pLwyk�{�w��?� � � ! ã % �
z*p�v � ã U#�"�"�"��� �¨� jMkmlÜx�r9w&l�vysup��b{�wyx	p�r qVl�wykmp'�Fq$�m�&w�}ulÞ�%l��	l!n�w&l!�Ç��x�wyk n�{��;wyx	p�r�� 4mp�v�x�r��
�yw%{�rmn!lo{ ��{���v%{�r;�fl�x�r'w&l�vysZp��b{�wyx	p�rtx	�V�;rm�&�;x�w%{�};�	l�kml�v&l�{���x�wVq�{! Ôs;v&p��5�mn!l��;r'��{�r9w&l!�tv&l!�y�;��w&�
�1�&l!l E �3x�rmn�{�x	�o{�rm� ö kml�rml� f� úGFIF5ú�K z1p�v<{�r|lY«5s;�b{�r�{�wyx	p�rtp�zAwyk;x	��qVl�wykmp'� {�rm�ªx�w&���5v%{!��}�{�n&�5���Y�
� Ê�¸�É!ÀfÁ%¹�¿�ÌZ¾^·0ºZ¹ x�r'w&l�vysZp��b{�wyx	p�r|k�{��X}Zl!l�r��m�%l!�Ô}9 Ô��p�p��5�yw&l�x�r�� 7�l�x�r;���ml�w�{�rm� � ��l���x	�y��x�� j�l�v��
��p�sup��;�	p��6��x�wykÜ{�n!n!l�s;w%{�};�	lVv&l!�&�;��w&���1�&l!l E � w%{�q�� úGFIF5ú�K �Y�=�ï}ul�wyw&l�vA��{� �p�z��;p�x�r;��wyk;x	�Aq8�m�yw6}ul
z*p��;rm��xz�wykml,s;kml�rmp�qVl�rmp�r�x	��qVp�v&l/n!p�qXs;�	lY«<wyk�{�r�wykml ® {�qVl,z0v&p�q {8n�{�rm�5�	l��¨jMk;x	��x	��l!�ysul!n�xb{����� 
{os;v&p�};�	l�q ��kml�rÔwykml�r9�;q8}Zl�vVp�z2�	p�n�{�wyx	p�rm�X�yw%{�vyw&�aw&pox�rmn�v&l�{��%l<n!p�rm�&x	�;l�v%{�};�� Â{��8x�w8��x������;p�x�r
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{���qVp��ywA{�r9 �n�{��&l8��x�wyk��mv&l��=E � w%{�q�� úGFIF5úQK x�r9wyv&p��5�mn!l!�A{�rml�� {�s;s;v&pf{�n&kÞw&p�wyk;x	�A{��/kml8�	p'p��5�6{�w
wykml<x�r9w&l�vysup��b{�wyx	p�rt{��X{�r ¹�¿�Å1·�ÄVÀ�Å1·*¼�º s;v&p�};�	l�qÝ�&p����fl!�Ô}9  ê7¸Y·Ï�·0º'Ï �¦��k;x	n&k�x	�V{��ysul!n�xb{��M��{! Ôp�z
x�r9w&l�vysup��b{�wyx�r;��wykml6�%n�{��b{�v���{����ml!���¬�tkml�r�wyk;x	�MqVl�wykmp���x	�M�m�&l!��{a�5v%{��ywyx	n�{����� <v&l!�5�mn�wyx	p�r�p�z©�&sZl�r'w
n��	p�n&��n� 5n��	l!��x	��{�n%k;x	l��fl!��� 5,p7��l��fl�v���{Awykmp�v&p��;��k¯wyv&l�{�wyqVl�r9w2p�z�wyk;x	��x	�Mp��;w&�yx	�;l�wykml/�&n!p�sul,p�z�wyk;x	�
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The actual solid object

Solid
Voxels
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E8#�!P?�*H!�6³�TA12=%+,�Q�4V!�4�±.WYW;iBi0,B!
]:,h,B�X()!�4 J A1/-N�!�,1#�!$4 J !G<�!5DF�&�TA./-<�41,V%+< J !C%I4B/-2C[)*H!�4 J !G<�!$/H4
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�������������
��� � ����� ��!#"$� �%!#"&� ��!
���'�(���*)�+ �#" + �," ) ���
���-� � �/.�0����(1
2 1 � �31�4 5�+ "76 5�+ "8�
2 1 � �31�4 6 5�+ "96 5�+ "8�
2 1 � �31�4 �#" 5�+ ":�
� � �;.�0�����1 �#" ) "=<
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�TAB(:/-<&%+,B!�4P<�Q)2yNO!GAB!�( � S � Sf%+<�( � 2=%+[)[�!�(`,B�@/-,B4F'�!GA1,1/ J !�4�DI�K/->5Q)AB!ItLD"!@41#��w��4F#����Ä%X,B!
]:,1Q)AB!
/H4F%+[)[)*-/H!�(3,B�X,1#�!�,1A1/x%+<)>5*H!$6RAB�T2�,1#�!C4B/-2C[)*H!�4 J !G<�!C41#����0<Y/-<z?�>5Q)AB!ItLD�o:DPE8#)/H4./H4h()�T<�!$N�9z,1#�!
6³�T*-*H���0/-<)>IEUW�� ?�*H!5k

� 1(.	�(�31�4(�	
 � 1�) "�� 1�4��	
 � 1�����31�4��	
 � 1�����1;0(0�. � ����.

�������������
��� � ����� ��!#"$� �%!#"&� ��!
���'�(���*)�+ �#" + �," ) ���
���-�31�4(�	
 � 1��B.��
�31�4��	
 � 1 )
� 2 1 � �31�4 ) " �
� 2 1 � �31�4 �#" �
� 2 1 � �31�4 � � + " )
� � ���31�4 �#" ) " <
���-� � �/.�0����(1
2 1 � �31�4 5�+ "76 5�+ "8�
2 1 � �31�4 6 5�+ "96 5�+ "8�
2 1 � �31�4 �#" 5�+ ":�
� � �;.�0�����1 �#" ) "=<

�K/->5Q)AB!PtLD"!:k � ��������&��,>]./+9�J�C��E��IGH���7>?�:.�.���#a&�����3/�L�
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E8#�!;AB!�41Q)*-,��+6�%+[)[)*-9\/-<)>h,1#�!"AV%�9L,1AV% J !GAm,B�U,1#)/H4K4 J !G<�!0%+<�(P,1#�!G<P/-,B!GAV%+,1/-<)>y�[Z[Z�6�AV%+2�!�4K/H4K41#����0<
/-<$?�>5Q)AB!^tLD |�D����T,B!0,1#�!.¶ #&% J eO¶5Q�4B!�(C/-<C,1#�!04 J !G<�!�()!�4 J A1/-[),1/H�T<pS��0#�!GAB!^%.41[)#�!GAB!8�0/-,1#�¾�!GAB�.AV%T(:/-Q�4
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[)/ J ,1Q)AB!�4U�+6m4B! J ,1/H�T< -:S�%+<�(c,1#�! J �T2C[)*H!G,B!F*-/H41,��+6�[&%+AB4B!GA J �T2C2=%+<�()4 J %+<cNO!�6R�TQ)<�(X/-<{%+[)[O!G<�(:/¼]
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E8#�!C#&%+<�(:*-/-<)>d�+68[&%+A1,1/ J *H!�4F/H4y�T<�!��+6",1#�!=%+AB!�%T4y�+6;,1#�!CAV%�9\,1AV% J !GAy�0#�!GAB!I%+<�%+*-2��541,FQ)<)*-/-2C/-,B!�(
<�Q)2PN�!GAK�+6)/-2C[)AB��'�!G2�!G<�,B4 J %+<yN�!�%+[)[)*-/H!�(sD�E8#�!m[&%+A1,1/ J *H!"419L4B,B!G2�4s/-2C[)*H!G2�!G<�,B!�(P/-<F,1#�!�AV%�9\,1AV% J !GA
%+,h,1#)/H4h2��T2�!G<�,P%+AB!$'�!GA19{N&%T41/ J %+<�(Y�T<)*-9dAB!�4B!G2PN)*H!$AB!�%+*m*-/¼6R!�[)#�!G<��T2�!G<&%@4BQ)[�!GA ? J /x%+*-*-9{/-<Y,1#�!
�;%�9I,1#�!G9X%+AB! J �T<�41,1A1Q J ,B!�(sD�ij<a,1#)/H484B! J ,1/H�T<@�;!��0/-*-*p()!�4 J A1/-N�!�#��w�Í[&%+A1,1/ J *H!.!G2C/-,1,B!GAB48#&%�'�!hNO!�!G<
/-2C[)*H!G2�!G<�,B!�(¿,B�@#&%+<�(:*H!=,1#�!CN)/-A1,1#pS J �T*H�TQ)A1/-<)>�SK2���'�!G2�!G<�,�S�%+<�(À()!�%+,1#��+60[&%+A1,1/ J *H!�4�Sm%+<�(Y#����
41Q)A 6 % J !�4U%+AB!.2=%T()!.,B�$N)Q)A1<pD
±£[&%+A1,1/ J *H!a!G2C/-,1,B!GA$/H4�N&%T41/ J %+*-*-9`/-2C[)*H!G2�!G<�,B!�( %T4C%d[��54B/-,1/H�T<À/-<l41[&% J !X%+AB�TQ)<�(À�0#)/ J #¿?�AB!

N)*H�TN�4h%+AB! J AB!�%+,B!�(sD0E8#�!FAV%+,B!F�+6 J AB!�%+,1/H�T<z/H4 J �T<\,1AB�T*-*H!�(dN\9d%$Q�4B!GAU41Q)[)[)*-/H!�( J �T<�41,V%+<�,�S�N)Q),�%+*H4V�
()!G[O!G<�()4F�T<3,1#�!$,B!G2C[�!GAV%+,1Q)AB!��+6;,1#�!C4 J !G<�!�/-<Y,1#&%+,.[��54B/-,1/H�T<pDP���TA./-<�4B,V%+< J !$<��=?�AB!$N)*H�TN�4P%+AB!
J AB!�%+,B!�(c/¼6�,1#�!.,B!G2C[O!GAV%+,1Q)AB!F/H40NO!G*H��� %$Q�4B!GA�()!
?�<�!�(c?�AB!.[��T/-<\,�D7E8#�!y[&%+A1,1/ J *H!F!G2C/-,1,B!GAUe�!�!G[�4�%
*-/H41,.�+68,1#�!�?�AB!$N)*H�TN�4 J AB!�%+,B!�(sSs�0#)/-*H!C,1#�!G9Y%+AB!C%+,.,1#�!C4V%+2�!$,1/-2�!$[)*x% J !�(Y/-<Y,1#�!$>5*H�TN&%+*m*-/H41,.�+6
>5AV%+[)#)/ J 4�[)A1/-2C/-,1/-'�!�4wD7ij<@,1#)/H4��;%�9c%$[&%+A1,1/ J *H!F!G2C/-,1,B!GA J %+<d2���'�!P%+<�(X/-<{�T,1#�!GA��;%�9L4U2��\(:/¼6R9I/-,B4
���0<d?�AB!.N)*H�TN�4�S)�0#)/-*H!P%+,�,1#�!F4V%+2�!.,1/-2�!y!G<�41Q)A1/-<)>=,1#&%+,�,1#�!F2��\(:/¼? J %+,1/H�T<�4h%+AB!y%+*H4B��%+[)[)*-/H!�(d,B�
,1#�!$4 J !G<�!�N�!G/-<)>aAB!G<�()!GAB!�(sDyE8#�!�,B!G2C[O!GAV%+,1Q)AB!�/-<Y%+<\9d[O�541/-,1/H�T<Y�+67,1#�!$4 J !G<�!5Ss%+<�(z,1#�!P2��T,1/H�T<
�+6m,1#�!h?�AB!.N)*H�TN�4�%+AB!.6³�TQ)<�(@Q�41/-<)>�,1#�!y%+<)/-2=%+,B!�({2��T,1/H�T<c?&!G*H()U �T<�!P�+6m,1#�!.2=%+<�9 J �T<)<�! J ,1/H�T<�4
,1#&%+,�#&%�'�!.N�!�!G<{�T2C/-,1,B!�(@/-<@?�>5Q)AB!PtLD-uh,B�CAB!�(:Q J !F,1#�!h?�>5Q)AB!5¶ 4 J �T2C[)*H!
]:/-,n9�D
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�T,1#�!GA0'L/H41Q&%+* J #&%+AV% J ,B!GA1/H41,1/ J 4��+6f,1#�!hN)*H�TNpD7in<X,1#�!./-2C[)*H!G2�!G<\,B!�(cAV%�9L,1AV% J !GA�,1#�!hN)*H�TN@,1Q)A1<�40>5AB!G9�S
NO! J �T2�!�40*H!�4B4;,1AV%+<�41*-Q J !G<�,�%+<�(X*H�\�54B!�48/-,B48*-/->5#\,�!G2C/-,1,1/-<)>�[)AB�T[O!GA1,1/H!�4F}R�TN�'L/H�TQ�41*-9=?�AB!hN)*H�TN�4U!G2C/-,
*-/->5#�,�v
D@��Q)A1,1#�!GA12��TAB!=,1#�!=N)*H�TN`/H4F2��w'�!�(`6RAB�T2´,1#�!�*-/H4B,y�+68?�AB!�[&%+A1,1/ J *H!�4P,B�@,1#�!�*-/H41,P�+604B2��Te�!
[&%+A1,1/ J *H!�4�D.±8,h,1#)/H4h41,V%+>�!P<��T,1#)/-<)>@#&%T4^NO!�!G<3()�T<�!P,B�I2=%+e�!�,1#�!�,1AV%+<�41/-,1/H�T<z6�AB�T2�?�AB!P,B�a4B2��Te�!
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� Î�§�¬+ª)¬+È+ÐKÎ�È�ª�¨ 
&¬+®�©fÑKÎRÇ�
Y®���Æ�¨�®&ÆKÏ
Ã�Q)A1/-<)>hAV%�9L,1AV% J /-<)>�S\%U*H�T,��+6�,1/-2�!"/H4 J �T<�41Q)2�!�(�N\9FAB!G[�!�%+,B!�(:*-9P,B!�41,1/-<)>�6R�TA�/-<\,B!GAB4B! J ,1/H�T<�4�N�!G,j�"!�!G<
4B�T2�!"AV%�9P%+<�($%+*-*�N)*H�TN�4K/-<�,1#�!"4 J !G<�!5Df±�4MN)*H�TN�4m%+AB!"Q�41Q&%+*-*-9F412=%+*-*LN)Q),f<\Q)2�!GAB�TQ�4�%+<�(y,B!G<�(P,B�^*-/H!
6 %+/-A1*-9 J *H�54V!5S\%h#)/H!GAV%+A J #)/ J %+*-*-9�>5AB�TQ)[)/-<)>��+6O,1#�!�N)*H�TN�4"41#��TQ)*H(�AB!�(:Q J !U,1#�!0<�Q)2PN�!GA8�+6O/-<�,B!GAB4B! J ,1/H�T<
,B!�41,B40<�!�!�()!�(sD;WL!�!
?�>5Q)AB!�tLD �:D

�K/->5Q)AB!dtLD �:k�� ��#�G(���,3 )N�����$3(GH>?D����$��� D�+9��D �,3(�C����&��������
��3 �2��&��
&a�,3!�����?) ��3"���:��+c�:��&��@D�� )��:��GL./�,3B)M�����
D�+9�%D�&7�B�
���������:�H�
����+,+-�%� � 3N�,�(�?��EB��>]./+8�?��3M�,�(�J���V)L�H�c�,�(�;GL.%.(���J��3/#1+9��� ���4)��:��GL. ����D�+9��D�&������?#��\&�������#%��#
+9�����L�,3 ) ��3(+-�=����GH�KD�+9��D�&<�C�aD��;�:�(�:�����:#6�����K�,3(�C����&������I�
��3"�? /�(�4&I.(���:#�GL.N�\&����,3(�C����&������I�
��3*�2��&��
&��

E8#�!"?�>5Q)AB!841#�����4m%�4B!G,1Q)[��0/-,1#�%�AV%�9yNO!G/-<)>�41#��T,K,1#)AB�TQ)>5#=% J *-Q�41,B!GAK�+6�N)*H�TN�4�D�in<�,1#�!7[)/ J ,1Q)AB!
�T<d,1#�!PA1/->5#�,�S�,1#�!PN)*H�TN�4U#&%�'�!yNO!�!G<{(:/-'L/H()!�(c/-<\,B�=,1#)AB!�!�41Q)N)>5AB�TQ)[�4�D0_ #�!G<d,B!�4B,1/-<)>I,1#�!yAV%�9X6³�TA
/-<�,B!GAB4V! J ,1/H�T<�4�SUu�od,B!�41,B4$%+AB!I<�!�!�()!�(¿/-<¿,1#�!=*H!
6R,$4B!G,1Q)[pS��0#�!GAB!�%T4C�T<)*-9�4B!G'�!G<¿,B!�41,B4C%+AB!=<�!�!�()!�(
�T<d,1#�!FA1/->5#�,�SO%T4�,1#�!.?�AB4B,�,1#)AB!�!y,B!�4B,B4U(:/H4 J %+AB(@,1#�!P!G/->5#�,�N)*H�TN�4�/-<{,1#�!F,n�;��>5AB�TQ)[�4^,1#&%+,^()�=<��T,
/-<�,B!GAB4V! J ,�,1#�!=AV%�9�DzE8#�!I4BQ)N�(:/-'L/H41/H�T< J %+<ÀN�! J %+A1A1/H!�(l�T<`6RQ)A1,1#�!GA�Sm!G<�(:/-<)>{Q)[¿�0/-,1# ����.>5AB�TQ)[
J �T<�41/H41,1/-<)>.�+6�4V!G'�!GAV%+*�41Q)N)>5AB�TQ)[�4�S5!�% J # J �T<�4B/H41,1/-<)>.�+6�4B!G'�!GAV%+*)41Q)N)>5AB�TQ)[�47%+<�($4B�U6R�TA1,1#pDKE8#)/H4��;%�9
/-,K�0/-*-*LNO!"[��54B4B/-N)*H!7,B��(:/H4 J %+AB( 	�� ��N)*H�TN�40}��0#)/ J #C2C/->5#�,mNO!;4B!G'�!GAV%+*\,1#��TQ�4�%+<�(&vfQ�41/-<)>��T<)*-9��T<�!7,B!�4B,
/¼6s,1#�!0AV%�9�()�L!�4m<��T,"/-<�,B!GAB4B! J ,",1#�!�N)/->F>5AB�TQ)[a�+6ON)*H�TN�4wDKij<�,1#�!0�;�TAB41, J %T4V! U�,1#��TQ)>5#�U %+*-*�>5AB�TQ)[�4wS
41Q)N)>5AB�TQ)[�4�%+<�(IN)*H�TN�48/-<�,B!GAB4B! J ,�%+<\9=>5/-'�!G<aAV%�9�S:�0#)/ J #c% J ,1Q&%+*-*-9a41*H����48,1#�!^AV%�9L,1AV% J !GA�()���0<pDm���TA
/-<�41,V%+< J !5S\/¼6s%+*-*�N)*H�TN�4�/-<C?�>5Q)AB!htLD �./-<\,B!GAB4B! J ,B!�(=,1#�!�AV%�9�S\,1#�!U%+2��TQ)<�,8�+6s,B!�41,B4�<�!�!�()!�(=�"�TQ)*H(�A1/H4V!
6RAB�T2 u�od}��0/-,1#��TQ),�N)*H�TNd>5AB�TQ)[)/-<)>\v�,B�du��:D8ij<d,1#�!y>�!G<�!GAV%+* J %T4B!�%C#)/H!GAV%+A J #)/ J %+*�>5AB�TQ)[)/-<)>a�+6�,1#�!
N)*H�TN�4�AB!�4BQ)*-,B40/-<@>��\�L(@41[O!�!�( ² Q)[�4�S&%T4�()!G2��T<�4B,1AV%+,B!�(cN�9 	ÒW\,V%+2cSMu��5�5���nD

	 ®�©KÇMÊ�ÎRÇ 
YÆ7®��p§\Ï
±^<��T,1#�!GAP[O�54B41/-N)*H!a41[O!�!�( ² Q)[l%+*H�T<)>3,1#�!a4V%+2�!=*-/-<�!�4��;�TQ)*H(ÀNO!�,B�{Q�4B!IN��TQ)<�(:/-<)>3NO��])!�4F6³�TAC%+*-*
>5AV%+[)#)/ J 4c[)A1/-2C/-,1/-'�!�4d/-<Í,1#�!`4 J !G<�!5D£E8#)/H4 J �TQ)*H( N�!3Q�4B!�( 6³�TAcg\Q)/ J e¸,B!�41,B4d%T4X,B�b�0#�!G,1#�!GAz%
[)A1/-2C/-,1/-'�!
	 
�� ���/-<�,B!GAB4V! J ,@%`AV%�9��TAI<��T,�D½���TAa/-<�41,V%+< J !5S0/-,a/H4�[O�54B41/-N)*H!z�T< J !{%+<�(�6³�TAa%+*-*�,B�
J %+* J Q)*x%+,B!{�0#)/ J # [)/¼]:!G*H4I!�% J # [)A1/-2C/-,1/-'�!d2C/->5#\,a� J�J Q)[�9�DÍE8#)/H4I�;%�9b/-,=�0/-*-*U<��T,IN�!c<�! J !�4B4V%+A19
,B�z,B!�41,�6R�TA$/-<\,B!GAB4B! J ,1/H�T<�4��0/-,1#l[)A1/-2C/-,1/-'�!�4C/-<b,1#�!@%+AB!�%T4C�+6^,1#�!aAB!�41Q)*-,1/-<)>Y/-2=%+>�!X�0#�!GAB!X,1#�!�4V!
[)A1/-2C/-,1/-'�!�4U()��<��T, J �T<�,1A1/-N)Q),B!5D
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�  (�a�,�(��> �,�(�<�I��GH���$� ��GH+9#$D��4+-�,�C������+,+-�13/���,�H�,3 )
D�GH� �,�(�7&�����#%���U&;���7�����K�,>��	)���& �

������� ���
	G������P������ �������

E8#)/H4�4B! J ,1/H�T< J �T<\,V%+/-<�4�,B!�41,P(�%+,V%c[)AB�\(:Q J !�(ÀN�9��TQ)APAV%�9L,1AV% J !GA�DdE8#�!I!
])%+2C[)*H!�4C%+AB! J #��54B!G<¿,B�
6RQ)*¼?�*s,1#)AB!�!y(:/¼»s!GAB!G<�,�[)Q)A1[O�54B!�4�k
� �pÑ�§�È5�ª:wÎ�®�Ç Ef��()!G2��T<�41,1AV%+,B!.,1#&%+,U,1#�! J #��54B!G<c2��L()!G*-*-/-<)>�S&%+<)/-2=%+,1/H�T<{%+<�(X'L/H41Q&%+*-/H4V%+,1/H�T<z%+* ²

>��TA1/-,1#)2�4U[)AB�\(:Q J !F,1#�!F()!�41/-AB!�(@AB!�41Q)*-,B4wD
� ¨R¨�©fÏ��¬+ª:wÎ�®�Ç EM�c/-*-*-Q�4B,1AV%+,B!�,1#�!�!
»s! J ,P�+6U%+[)[)*-9L/-<)>d,1#�!C2�!G,1#��L()4y(:/H4 J Q�4V4B!�(`/-<`,1#�!�,1#�!��TA19Y,B�

%`4 J !G<�!5D�E8#)/H4I41#��TQ)*H(b>5/-'�!{%Y>��\�L(l'\/H4BQ&%+*�Q)<�()!GAB41,V%+<�(:/-<)>À�+6.,1#�!@Q�4V!
6�Q)*-<�!�4B4=�+6h,1#�!�4V!
2�!G,1#��L()4�DXij,y41#��TQ)*H(À%+*H4V�c41#���� �0#)/ J #À[&%+A1,B4P�+60,1#�!C,1#�!��TA19Y,1#&%+,$%+AB!�>��L�\(sSK%+<�(`�0#)/ J #
[&%+A1,B4U,1#&%+,�<�!�!�(@/-2C[)AB�w'�!G2�!G<�,�D

¦y®�¯�Ñfª)¬TÎ�Ï�®�Ç EM� J �T2C[&%+AB!a'\/H41Q&%+*;g�Q&%+*-/-,j9`�0/-,1#¿AB!G<�()!GA1/-<)>z,1/-2�!5D{_ #�!G<�!G'�!GAP2��TAB!a()!G,V%+/-*8/H4
%T()()!�(�,B�.,1#�!8AV%�9L,1AV% J /-<)>�%+*->��TA1/-,1#)2�4�S\/-2=%+>�!�g\Q&%+*-/-,n9C41#��TQ)*H(C#��T[O!
6RQ)*-*-9P/-2C[)AB�w'�!5D �"Q),7,1#�!
AB!G<�()!GA1/-<)>=,1/-2�!�402C/->5#�,U4Be\9LAB� J e�!G,U%+,0,1#�!.4V%+2�!h,1/-2�!5D�ij,8/H48/-2C[��TA1,V%+<\,U,B��?�<�(c%P,1AV%T()!��+»
,1#&%+,PAB!�41Q)*-,B4./-<�4BQ�� J /H!G<�,1*-9Y>��L�\(Y/-2=%+>�!�4y�0#)/-*H!�41,1/-*-*�NO!G/-<)>@6 %T41,F!G<��TQ)>5#�,B�c>�!G,F,1#�!��1�TN
()�T<�!F/-<c,1/-2�!5D�±^*-*s,B!�41,B40#&%�'�!FN�!�!G<c[O!GA 6³�TA12�!�(@Q�41/-<)>=% �;b7�[Z[Z[Z��[W�u��[ZC�0/-,1#zo5���$� �;9L,B!
�^±^� A1Q)<)<)/-<)> �;b ² ��� u5Z:D
E8#�!�!
]:[O!GA1/-2�!G<�,B4"#&%�'�!�NO!�!G<=(:/-'L/H()!�(C/-<�,B�y,1#�!�4B!0[&%+A1,B4�k �^%T(:/H�54B/-,n9c}��:D-uwv
S�N)*H�TNI'\/H41Q&%+*-/H4�%+,1/H�T<

}��:D�o�v
S�41#&%T()�w�0/-<)>�%+*->��TA1/-,1#)2�4c}��:D"!�v
Sm2��T,1/H�T<¿?&!G*H(Í}��:D |\v
S�4B! J �T<�(À*H!G'�!G*;,1Q)A1N)Q)*H!G< J !`}��:D���v
S"%+<)/ ²
2=%+,1/H�T< }��:D ��v
SM/-2=%+>�!�g�Q&%+*-/-,j93'L4�DOAB!G<�()!GA1/-<)>d,1/-2�!�4I}��:DÒt5v
Sf%+<�(Y4B/-2yQ)*x%+,1/H�T<À�+604 J %+,1,B!GA1/-<)>À}��:D ��v
D
W J !G<�!�?�*H!�4�%+<�(a[)AB�T>5AV%+2£[&%+AV%+2�!G,B!GAB4 J %+<XNO!U6³�TQ)<�(a/-<c%+[)[�!G<�(:/¼] W�D"!:DM
7% J #c4V! J ,1/H�T<@�0/-*-*O4B,V%+A1,
�0/-,1#d%P2C/-<��TA0AB!G'\/H!G� �+6K,1#�!�,1#�!��TA19I/-<\'��T*-'�!�(sD7E8#�!�4B!�AB!G'L/H!G��4041#����Í�0#\9I,1#�! J #��54B!G<c!
])%+2C[)*H!�4
%+AB!./-<\,B!GAB!�41,1/-<)>�D

� ��� � �U�P¥B� �&¥ ���

E8#�!hAV%T(:/H�541/-,j9@%+*->��TA1/-,1#)2 /-2C[)*H!G2�!G<�,B4U,1#�!h6³% J ,0,1#&%+,U%+*-*p4BQ)A 6³% J !�4�!G2C/-,^�TA0AB!
Á&! J ,�*-/->5#�,�,B�C4V�T2�!
!
]:,B!G<�,�DY���TA$/-<�41,V%+< J !5S7/¼6�9��TQ¿�;!GAB!X,B�{4B#)/-<�!X%dN)A1/->5#�,C*-/->5#\,C�T<b%d�0#)/-,B!a[)/H! J !X�+6U[&%+[�!GA�S�,1#�!
[&%+[O!GA0�"�TQ)*H(`¶ N)A1/->5#\,B!G<dQ)[p¶�%+<�(@/-<@,1Q)A1<@*-/->5#\,�Q)[@/-,B4�41Q)A1AB�TQ)<�(:/-<)>�4�D7in<@,1#)/H40�8%�9a,1#�!.*-/->5#�, J %+<
NO!IAB!
Á&! J ,B!�(l,B�3AB!�% J # 41Q)A 6 % J !�4$,1#&%+,C�"�TQ)*H(b�T,1#�!GA1�0/H4B!X*-/H!X/-<l,B�T,V%+*�(�%+A1eL<�!�4B4�D�E8#�!aAV%T(:/H�541/-,j9
%+*->��TA1/-,1#)2 Q�4B!�4P%X'5%+*-Q�! J %+*-*H!�(�,1#�! ���� � �  
 � 
  	a�+60,1#�!�41Q)A 6 % J !5DaE8#)/H4y'T%+*-Q�!I41,V%+,B!�4F#��w�ZN)/->3%
6RAV% J ,1/H�T<c�+6f,1#�!h/-< J �T2C/-<)>�*-/->5#\,y}R�TA�!G<�!GA1>59)v",1#&%+,0/H48AB!
Á&! J ,B!�(@,B�$�T,1#�!GA�41Q)A 6 % J !�4�DmE8#�!hAV%T(:/H�541/-,j9
�+6;%a41Q)A 6 % J !�/H4 J %+* J Q)*x%+,B!�(3N�9{4�%+2C[)*-/-<)>@,1#�!�4BQ)A 6³% J !$�T<`%I>5A1/H(sSp%+<�({,1#�!G<�%+[)[)AB��]L/-2=%+,1/-<)>d,1#�!
AV%T(:/H�541/-,j9Y'T%+*-Q�!�4y/-<`,1#�!=4V%+2C[)*H!�[��T/-<\,B4 J AB!�%+,1/-<)>3% � 
 � �� 	 	 �3�T<�,1#�!=41Q)A 6 % J !5DIE8#�!�'T%+*-Q�!=AV% ²
(:/H�541/-,j9\2=%+[X()!
?�<�!�47,1#�!UAB!�4B�T*-Q),1/H�T<X�+6p,1#)/H474V%+2C[)*-/-<)>�/-<=,1#�!^4 J !G<�!�/-<)[)Q),7?�*H!5D�_ #�!G<I'\/H41Q&%+*-/H4B/-<)>
,1#�!U4BQ)A 6³% J !�4�S�,1#�!�*-/->5#\,72=%+[=/H47/-<�,B!GA1[O�T*x%+,B!�(sS J AB!�%+,1/-<)>$%y412��\�T,1# J #&%+<)>�!��+6O*-/->5#\,1/-<)>�DM�^%T(:/H�54B/-,n9
/H4C%+*H4B�zQ�4B!�(¿,B� J AB!�%+,B!X*-/->5#\,�4B�TQ)A J !�4��0#)/ J #�%+AB!a<��T,$[��T/-<\, ² 41/-¾�!�(sD�E8#�!@%+*->��TA1/-,1#)2 J %+* J Q)*x%+,B!�4
,1#�!XAV%T(:/H�541/-,j9¿�+6�%+*-*�4BQ)A 6³% J !�4$N\9�/-,B!GAV%+,1/H�T<pDlin<l!�% J #�/-,B!GAV%+,1/H�T<�%+*-*�41Q)A 6³% J !�4$!G2C/-,C*-/->5#\,�,B�Y%+*-*
�T,1#�!GAy41Q)A 6 % J !�4�D$EM�cAB!�(:Q J !$,1#�!C<�Q)2PN�!GAy�+68/-,B!GAV%+,1/H�T<�4F<�! J !�4V4V%+A19�Sp,1#�!C4B!�g\Q�!G< J !C�+6041Q)A 6³% J !�4F/H4
J #��54V!G<34V�=,1#�!��T<�!�4�,1#&%+,h!G2C/-,h,1#�!P2��541,h*-/->5#�,F%+AB!�!G'T%+*-Q&%+,B!�({?�AB41,�Dh±�()!G,V%+/-*H!�(3()!�4 J A1/-[),1/H�T<Y�+6
,1#�!.AV%T(:/H�541/-,j9c%+*->��TA1/-,1#)2Ó/H486³�TQ)<�(X/-<d4B! J ,1/H�T< �:D-u5Z:D�o:D
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� <A@ <A@ ��H ��L �AS E'C��-H � GIH P � � SYP��8S�STJ P�� � GINME �VC R�STG
�p!G,�Q�4U41,V%+A1,�N�9X,B!�41,1/-<)>a%$'�!GA19a4B/-2C[)*H!F4 J !G<�!5D7EM�"�I41Q)A 6³% J !�4^%+AB!F41/-,1Q&%+,B!�( J *H�54B!F,B��!�% J #d�T,1#�!GA�D
± *-/->5#\,�4B�TQ)A J !041#)/-<�!�4m�T<$[&%+A1,��+6��T<�!841Q)A 6 % J !5S5N)Q),��T<)*-9P#)/-,B4�,1#�!8N&% J eP4B/H()!0�+6&,1#�!0�T,1#�!GA�41Q)A 6 % J !5D
E8#)/H40/H40,1#�!y4B!G,1Q)[c�+6f?�>5Q)AB! �:D-u5S:�0#�!GAB!y%+2yN)/H!G<\,^*-/->5#\,�#&%T4�NO!�!G<d%T()()!�(sS�4B�$�;! J %+<d4B!�!h,1#�!F,B�T[
41Q)A 6 % J !5D

�K/->5Q)AB! �:D-u5k  /�(�6&����IGL.7�����]�����=&��,>]./+8� ���%#��
�0&��,���J�2��&��2� � 3(�K�'�c�,�(�]&�����3/� #%��&������ ."���
��3�&������	��
��������������
 T
��������
��������������
�TA���������	��
��������������
 T � �,+,+ �:��&�GH+-� �,3*���B�\&�./�
����GH�:�<� �4�:��3"#%������#?� �,������GH� ���%#��
�0&��,�I�%�

E8#�!;AV%T(:/H�541/-,j9 J %+* J Q)*x%+,1/H�T<�47%+AB!"<���� %+[)[)*-/H!�(�,B�U,1#�!84 J !G<�!",B�^4V!�!7�0#&%+,�!
»O! J ,�,1#�!"AB!
Á&! J ,1/-'\/-,j9
#&%T4��T<l,1#�!XAB!�41Q)*-,�DlE8#�!XAB!
Á&! J ,1/-'L/-,n9l/H4�4B!G,$,B� ?�� �:S�2�� ?)S;%+<�( 2�� �3AB!�4B[�! J ,1/-'�!G*-9�Dl���T,B!X,1#&%+,=%
AB!
Á&! J ,1/-'L/-,n9 �+6 2�� �À2�!�%+<�4I,1#&%+,X% J ,1Q&%+*-*-9 	 ���=*-/->5#�,a/H4=AB!
Á&! J ,B!�( ,1#&%+< /H4=AB! J !G/-'�!�(sD E8#)/H4a/H4
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41/H�T<&%+*m<��T/H4B!�%+A1AV%�93,1#&%+,.#&%T4.N�!�!G< J AB!�%+,B!�(`/-<�%a�;%�93,1#&%+,F2=%+e�!�4F/-,.'�!GA19{Q�4B!
6RQ)*�6³�TA.%T()(:/-<)>z%
,1Q)A1N)Q)*H!G<�,U*H�\�Tea,B�C%�N)*H�TN�}R4B!�!h4B! J ,1/H�T<{�:D |\v
Dmij,;/H4�<��T,VU�#����"!G'�!GAVU %T4^Q�4B!
6RQ)*O6R�TA82��w'\/-<)>�N)*H�TN�4wS
%T4h/-,.g�Q)/ J e\*-9{N�! J �T2�!�4h'�!GA19 J *H!�%+A�Ss,1#&%+,h,1#�!�AB!�41Q)*-,1/-<)>@2��T,1/H�T<Y/-<3<��I�8%�9 J �TA1AB!�41[O�T<�()4.,B�a,1#�!
!
»s! J ,B4 J %+Q�4B!�(3N�934B�T*-/H(Y�TN��1! J ,B4./-<3,1#�!C4 J !G<�!5D$���TA./-<�41,V%+< J !5SM%a<&%��³'�!�%+*->��TA1/-,1#)2´2C/->5#\,P%+*-*H���
412��Te�!�,B�$(:A1/¼6�,8,1#)AB�TQ)>5#@,1#�! J !G/-*-/-<)>�DM
m'�!G<@/¼6f,1#)/H48�;%T404B�T2�!G#��w�Í,V%+e�!G< J %+AB!��+61SL,1#�!.%+2��TQ)<�,��+6
,1Q)A1N)Q)*H!G< J !C�;�TQ)*H(3N�!�,1#�!$4V%+2�!$!G'�!GA19\�0#�!GAB!�AB!G>�%+AB(:*H!�4B4.�+6"�8%+*-*H4y%+<�(3�TN�41,V% J *H!�4�Ss�0#)/ J #Y/H4h<��T,
,1#�!.�8%�9X,1Q)A1N)Q)*H!G< J !F�;�TA1eL4U/-<@AB!�%+*p*-/¼6R!5D
Ef�a�w'�!GA J �T2�!$,1#�!�4B!P[)AB�TN)*H!G2�4�Sp%+<3%+<)/-2=%+,B!�(32��T,1/H�T<z?&!G*H(z/H4 J AB!�%+,B!�(`%T4^41#��w�0<3/-<34V! J ,1/H�T<

�:D��:D-u5D�E8#)/H48?&!G*H(@4BQ)N�(:/-'L/H()!�48,1#�!.4 J !G<�!h/-<�,B�=412=%+*-* J Q)N)/ J !G<�,1/-,1/H!�4 J %+*-*H!�( � ����
� �
S�%+<�(XQ�4B!�48*H� J %+*
,B!G2C[O!GAV%+,1Q)AB!�%+<�(P2��T,1/H�T<C'�! J ,B�TAB4�}³%T4K�;!G*-*&%T4f/-<:6³�TA12=%+,1/H�T<=%+NO�TQ),K�0#�!G,1#�!GA�%^>5/-'�!G<$'���])!G*:/H4�[&%+A1,
�+6�%X4B�T*-/H(Y�TN�� ! J ,�vh,B� J %+* J Q)*x%+,B!=%+<À%+[)[)AB��]:/-2=%+,1/H�T<�,B�X,1#�!�[)#�9:41/ J %+*-*-9 J �TA1AB! J ,F2��T,1/H�T<Y?&!G*H(Y�+6
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,1#�!0>5/-'�!G<=4 J !G<�!5DmE8#�!U%+2��TQ)<�,;�+6�,1Q)A1N)Q)*H!G<\,;()!G,V%+/-* J %+[),1Q)AB!�(�N�9�,1#�!0?&!G*H(=()!G[�!G<�()4"�T<�,1#�!�� �� �
�
���� ����  
 ��[U�,1#�!U41/-¾�!0�+6s!�% J #�'���]:!G* S\�0#�!GAB!U%�#)/->5#�'���]:!G*&AB!�4B�T*-Q),1/H�T<{}�2=%+<�9C412=%+*-*&'���])!G*H4�vKNO!G,1,B!GA
J %+[),1Q)AB!�40,1#�!^?�<�!GA0,1Q)A1N)Q)*H!G< J !5D7in6K%+<X/-<:?�<)/-,B!h'���])!G*sAB!�4B�T*-Q),1/H�T< J �TQ)*H(XNO!�Q�4B!�(sSL,1#�!GAB!h�"�TQ)*H(XNO!
<���<�!�!�(I6R�TA8,1#�!.%T()(:/-,1/H�T<c�+6��/�	� �� � � ���(�
�  � � � ��� ��� � �U�,1#�!F,1Q)A1N)Q)*H!G< J !�6RAB�T2 ,1#�!�[)AB! J %+* J Q)*x%+,B!�(
,1Q)A1N)Q)*H!G<�,I�0/-<�(l?&!G*H( ()!�4 J A1/-NO!�(�%+NO��'�!5D in<b,1#)/H4C*-/->5#\,�S8,1#�!c4B! J �T<�(l*H!G'�!G*�,1Q)A1N)Q)*H!G< J ! J %+<bNO!
'L/H!G�"!�(d%T4U%C�;%�9@�+6�>5AB!�%+,1*-9XAB!�(:Q J /-<)>�,1#�!y%+<)/-2=%+,1/H�T<d,1/-2�!5S��0/-,1#��TQ),�*H�\�54B/-<)>�,B�\�$2PQ J #z()!G,V%+/-* D
E8#�!;2��T,1/H�T<$?&!G*H($/H4K<��T,m41,V%+,1/ J D����TAm!�% J #$6RAV%+2�!0�+6�%+<)/-2=%+,1/H�T<d}�	�� 
 	 	  
 �� � ��=�)vM,1#�!"2��T,1/H�T<

?&!G*H(¿/H4�Q)[�(�%+,B!�(b% J�J �TAB(:/-<)>3,B�z,1#�!=2��541,$AB! J !G<\,1*-9 J %+* J Q)*x%+,B!�(l'5%+*-Q�!�4�D3in<¿,1#)/H4�/-,B!GAV%+,1/-'�!X�;%�9�S
2��T,1/H�T<=/-<a�T<�!�[&%+A1,;�+6O,1#�!U4 J !G<�!��0/-*-*�(:/H41[�!GAB4V!��TQ),�,B�F,1#�!U�0#��T*H!U4 J !G<�!U��'�!GA;,1/-2�!5DmE8#)/H4�/H4�Q�4V!�(
�0#�!G< J AB!�%+,1/-<)>c%+<Y%+<)/-2=%+,1/H�T<Y�+6�?�AB!5DhE8#�!P?�AB!P/H4^#��T,�Ss%+<�( J AB!�%+,B!�4F%+<zQ)[��;%+AB(32��T,1/H�T<pD.E8#)/H4
�;%+A12 A1/H41/-<)>C>�%T40,1#�!G<c2C/¼])!�40�0/-,1#c,1#�! J �T*H()!GA^%+/-A^%+NO��'�!5S&%+<�(d%�,1Q)A1N)Q)*H!G<\,U2��T,1/H�T<{/H4 J AB!�%+,B!�(sD
E8#�!U'\/H41Q&%+*-/H4�%+,1/H�T<=�+6O?�AB!��TA"412��Te�!�/-<�,1#�!^%+<)/-2=%+,B!�(=2��T,1/H�T<�?&!G*H(�/H4"()�T<�!0N�9CQ�4B/-<)> �B	��  
 � � �

� 	 
  ��'���GD�±�[&%+A1,1/ J *H!^!G2C/-,1,B!GA7/H47%+<=!G<\,1/-,n9C,1#&%+, J AB!�%+,B!�4;%+<�(=%+<)/-2=%+,B!�4�N)*H�TN�4;% J�J �TAB(:/-<)>y,B�F4V�T2�!
41/-2C[)*H!CA1Q)*H!�4wD�E8#�!�N)*H�TN�4y%+AB! J AB!�%+,B!�(�% J�J �TAB(:/-<)>{,B�X,1#�!$,B!G2C[�!GAV%+,1Q)AB!=/-<�%+AB!�%@�+6;,1#�!$[&%+A1,1/ J *H!
!G2C/-,1,B!GA�S�%+<�(P,1#�!G9y%+AB!�2���'�!�(�Q�41/-<)>^,1#�!;%+<)/-2=%+,B!�(P2��T,1/H�T<P?&!G*H(sDKEf� J AB!�%+,B!",1#�!;%+[)[O!�%+AV%+< J !;�+6�%
N)Q)A1<)/-<)>C41Q)A 6 % J !5S�[&%+A1,1/ J *H!�!G2C/-,1,B!GAB40%+AB!U[)*x% J !�(X%+,"AB!G>5Q)*x%+A;/-<�,B!GA1'5%+*H40�T<=,1#�!�41Q)A 6 % J !5Dmin< J AB!�%T4B/-<)>
,1#�!C<\Q)2yNO!GAP�+60!G2C/-,1,B!GAB4P�T<�%@4BQ)A 6³% J !d}�,1#�!�� 	 
  ��'�$���� �� �  
���LvF%T()()4y()!G,V%+/-*7,B�X,1#�!CAB!�41Q)*-,1/-<)>
Á�%+2�!5SfN)Q),P%+*H4B�@/-< J AB!�%T4B!�4yAB!G<�()!GA1/-<)>{,1/-2�!5DIE8#)/H4F/H4y,1#�!C,1AV%T()!��+» N�!G,j�"!�!G<À2=%+<�9`412=%+*-*�N)*H�TN�4
�TA^6R!G�;!GA^N)/->aN)*H�TN�4�DUE8#�!PN&% J eL�;%+AB()4h�8%+A1[)/-<)>@�+67N)*H�TN�4U#�!G*-[�4�,B�IAV%+/H4B!F,1#�!�g\Q&%+*-/-,n9d�+6�[)/ J ,1Q)AB!�4
Q�41/-<)>C6³!G�ÍN)/->CN)*H�TN�4�D

�K/->5Q)AB!��:D-u5Z:k XA��GH��."�
���IGH����& &��(��� �,3 )1�����;�
56�:���c���<����+9��GH+9�����,3B)$��3N��3(�,>?���C�:#a>������
��3 � ��+8#?�,3N�?&��,>=."+9�
��% ��� � ��% ����EB��+c��3(�L�,����3P>���3(�C�  "���J."�
���IGH����&?�(�����@D��:��3 �������I�����:��#R�'���2��� � 	�	�TT� 	
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��3�&K����3ND�� ����GH3/#a�,3 ��������� ���� ������������
�� �

u�o��



� <���<A@ ��H ��L �AS � � P'H �=J �OS����

_`!C41,V%+A1,.,1#�!C,B!�4B,B4hN�93!
])%+2C/-<)/-<)>c,1#�!=!
»O! J ,B4F�+6;,1#�!C'���])!G*mAB!�4B�T*-Q),1/H�T<pD�Ef�@()�@,1#)/H4�SM%X4B/-2C[)*H!
4 J !G<�!X#&%T4$NO!�!G< J AB!�%+,B!�( J �T<�,V%+/-<)/-<)>l%zN)Q)A1<)/-<)>`4Bg�Q&%+AB!5DÀ_ #�!G<b,1#�!X,B!�41,C41,V%+A1,B4�S�,1#�!X2��T,1/H�T<
?&!G*H(`/H4y¾�!GAB�c!G'�!GA19L�0#�!GAB!5S�%T4y,1#�!I%+/-AF/-<À,1#�!�4 J !G<�!=/H4 J �T2C[)*H!G,B!G*-9`41,1/-*-* DaE8#�!�,B!�41,P41#�����4�Sf#����
,1#�!I2��T,1/H�T<À?&!G*H( J #&%+<)>�!�4�%T4�/-,�/H4y/-,B!GAV%+,B!�(sD3E8#�!I[&%+A1,1/ J *H!X!G2C/-,1,B!GAB4�%+AB!I4B!G,�,B�z!G2C/-,�41[)#�!GAB!�4
/-<�41,B!�%T(��+6ON)*H�TN�4�S�,B�h2=%+e�!0,1#�!0[O�541/-,1/H�T<=�+6s!�% J #�[&%+A1,1/ J *H! J *H!�%+A�S\%+<�($,B�F41[O!�!�($Q)[�,1#�!0AV%�9\,1AV% J /-<)>
[)AB� J !�4B4�D7ij,�41#��TQ)*H(dN�!h<��T,B!�(d,1#&%+,U,1#�!F41[)#�!GAB!�4�%+AB!F412=%+*-*H!GA^,1#&%+<c,1#�!FN)*H�TN�4U�"�TQ)*H(cNO!5S�4B��,1#&%+,
!�% J #Y41[)#�!GAB! J %+<zN�!�(:/H41,1/-<)>5Q)/H41#�!�({6RAB�T2�/-,B4^<�!G/->5#\N��TQ)AB4wD ��%T({,1#�!P4 J !G<�!PNO!�!G<zAB!G<�()!GAB!�(3�0/-,1#
N)*H�TN�4�S&,1#�!G9@�"�TQ)*H(c#&%�'�!yNO!�!G<dN)/->I!G<��TQ)>5#{,B���w'�!GA1*x%+[pD�ij<@?�>5Q)AB! �:D-u5Z�AB!�41Q)*-,B4�%+AB!P41#����0<d6R�TA�%
'���])!G*�AB!�4B�T*-Q),1/H�T<I�+6 2��O6 � 632��:D7E8#�!02��T,1/H�T<C?&!G*H(�%+<�(�,1#�!8N)*H�TN�4m#&%�'�!0NO!�!G<C/-,B!GAV%+,B!�(=o[Z[Zh,1/-2�!�4
NO!G,n�"!�!G<@!�% J #a[)/ J ,1Q)AB!5S�%+<�(I,1#�!�!G'��T*-Q),1/H�T<X�+6f,1#�!U2��T,1/H�T<a?&!G*H( J %+<a!�%T41/-*-9=N�!^4B!�!G<pDm�^�T,1/ J !^#����
,1#�!h41[)#�!GAB!�4�%+AB!�[)Q�41#�!�(a,B���8%+AB()40,1#�! J !G<�,1AB!.�+6M,1#�!$¶ Á�%+2�!5¶-D�E8#)/H48/H48(:Q�!�,B��,1#�!�#��T,;>�%T48A1/H4B/-<)>�S
J %+Q�41/-<)>@,1#�!$[)AB!�4B4BQ)AB!P,B�@(:AB�T[YNO!G*H���·,1#�!$>�%T4wSO�0#)/ J #`/-<3,1Q)A1< J %+Q�4B!�4h,1#�!C41Q)A1AB�TQ)<�(:/-<)>d>�%T4h,B�
NO!C¶ 41Q J e�!�(d/-<p¶:6�AB�T2Ó,1#�!F41/H()!�4�D �^<c,1#�!F�T,1#�!GA�#&%+<�(sS&,1#�!.>�%T4^%+,�,1#�!F,B�T[c/H486³�TA J !�(@,B�C,1#�!F41/H()!�4
�0#�!G<c/-,�!G< J �TQ)<\,B!GAB4U,1#�! J �L�T*H!GA^%+/-AU%+NO��'�!5D
E8#�!�AB!�41Q)*-,B48*H�L�Te=[)*x%+Q�41/-N)*H!5S)!G'�!G<X,1#��TQ)>5#@,1#�!�'���])!G*OAB!�4B�T*-Q),1/H�T<@/H48'�!GA19=*H�w�FDmE8#)/H48#&%T4�%P*H�T,

,B��()�U�0/-,1#�,1#�!841/-2C[)*-/ J /-,n9y�+6�,1#�!"4 J !G<�!5DKEM� J �T2C[&%+AB!;,1#�!;!
»O! J ,B4��+6�AV%+/H41/-<)>�,1#�!7'���]:!G*:AB!�4B�T*-Q),1/H�T<pS
%.,B!�4B,"/H4"A1Q)<I�0/-,1#a,1#�!U4�%+2�!^4 J !G<�!U/-<)[)Q),�SLN)Q),"/-<@%����6 �0��6���$'���])!G*O!G<�'L/-AB�T<)2�!G<�,�D7±�4m?�>5Q)AB!
�:D-u5u041#��w��4�,1#�!"AB!�4BQ)*-,B4�%+AB!0(:/¼»O!GAB!G<\,�S5N)Q),m/-,�/H4f#&%+AB($,B�h()! J /H()!8�0#)/ J #=%+AB!8,1#�!"2��54B, J �TA1AB! J ,�D�ij<�%
4 J !G<�!�,1#)/H4041/-2C[)*H!�,1#�!�N�!G<�!
?�,0�+6K%P2��TAB!�[)AB! J /H4B!�2��T,1/H�T<X?&!G*H(a/H4�%+*-2��541,8*H�541,�Dm���T,1/ J !^#��w�"!G'�!GA�S
#���� ,1#�!CÁ�%+2�!=N�! J �T2�!�4P'�!GA19Y,1#)/-<�/-<À,1#�!�,j�"�z!
])%+2C[)*H!�4X}�2��541,y[)AB�T2C/-<�!G<\,$�0/-,1#�,1#�!�#)/->5#�!GA
'���])!G*�AB!�4B�T*-Q),1/H�T<�v
D�±�4�,1#�!GAB!.%+AB!�<����TN�41,V% J *H!�4;/-<=,1#�!�4 J !G<�!5SL,1#)/H47/H48% J ,1Q&%+*-*-9�[)AB!G,1,j9�2yQ J #a�0#&%+,
�;%T4U,B�$N�!.!
]:[O! J ,B!�(sS&%T40,1#�!F4B!G,1Q)[@/H4 J �T2C[&%+AV%+N)*H!F,B�C,1#&%+,U�+6�% J %+<�(:*H!.N)Q)A1<)/-<)>ag�Q)/H!G,1*-9�D

�K/->5Q)AB! �:D-u5u5k�� ��>?� &�����GL.^�0&7�,3 � )%GH���: �,`�	0T �:EB���2."� �,�(��� �����4�0�	E ��+"����&���+-GH�I�
��3S�\&63"��� � % � ��� � � % ���
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Ef%+N)*H! �:D��:k � ��3/#������,3B)��I�,>���&A�����4����+9��GH+9�����,3B)�>������
��3 � ��+9#0& �,3 �,�(� &��,>=."+9� &�����3"�U������> � )�GH�:��&T �,`�	a��3/#
��,`�`%�a "���K>?���I�
��3 � ��+8#0&]�������;D:����3@�,�C�������2��# ��	�	�TL� 	
	0T � 	�	0TF��3/# 
	
	?�I�,>���&��� "�(�<�I�,>��<�\& >?���0&�GH����#��,3
&����:��3/#�&��

ij<X,V%+N)*H!��:D��y,1#�!h,1/-2�!hQ�4V!�(=6³�TA J %+* J Q)*x%+,1/-<)>�,1#�!h2��T,1/H�T<X?&!G*H()40/-<X,1#�!.%+N��w'�!.,n�;�$,B!�41,B48#&%�'�!
NO!�!G< J �T2C[&%+AB!�(sD7E8#�!^,V%+N)*H! J *H!�%+A1*-9a41#�����48,1#&%+,�%P*H�T,0�+6M,1/-2�! J %+<XN�!h4V%�'�!�(IN\9I4B!G*H! J ,1/-<)>=%y*H���
N)Q),F41,1/-*-*�41Q�� J /H!G<\,F'���])!G*mAB!�4B�T*-Q),1/H�T<pD$±8,.,1#�!C4V%+2�!$,1/-2�!$/-,h2yQ�4B,FN�!�AB!G2�!G2PN�!GAB!�(Y,1#&%+,.�0#�!G<
J AB!�%+,1/-<)>�%+<a%+<)/-2=%+,1/H�T<pS�,1#�! J %+* J Q)*x%+,1/H�T<a,1/-2�! �
�����'� 	 	 �m/H4"% J ,1Q&%+*-*-9Cg�Q)/-,B!�*H���FDmij<C,1#�!�!
])%+2C[)*H!
�0/-,1#l,1#�!a#)/->5#¿'���]:!G*8AB!�4B�T*-Q),1/H�T<pS7,1#�!a2��T,1/H�T<l?&!G*H( J %+* J Q)*x%+,1/H�T<b,1/-2�!a[O!GAP/-,B!GAV%+,1/H�T<b/H4�/-<¿6 % J ,
�T<)*-9=t^,B���.4B! J �T<�()4wSy�0#�!GAB!�%T47,1#�!0AV%�9L,1AV% J /-<)>y,1/-2�!86³�TA"%h[)/ J ,1Q)AB! J %+<=!�%T41/-*-9$,V%+e�!�4B!G'�!GAV%+*�#��TQ)AB4
�0#�!G<cAV%T(:/H�541/-,j9 J %+* J Q)*x%+,1/H�T<�4�%+AB!./-< J *-Q�()!�(sD7in<c4B! J ,1/H�T< �:DÒt��"!h6RQ)A1,1#�!GAU!G*x%+NO�TAV%+,B!F�T<c,1#)/H4�D
E8#�!{<�Q)2PN�!GA@�+6F[&%+A1,1/ J *H!�4aQ�4B!�( /-< ,1#�!{4 J !G<�! J %+< N�!dAV%+/H4B!�( ,B� J AB!�%+,B!z%`2��TAB!{()!G,V%+/-*H!�(

'L/H41Q&%+*-/H4V%+,1/H�T< �+6^,1#�!X2��T,1/H�T< ?&!G*H(sDÀE8#)/H4C#&%T4$NO!�!G< ()�T<�!X/-<l,1#�!X[)/ J ,1Q)AB!�4�/-<¿?�>5Q)AB! �:D-u�o:S"N�9
/-< J AB!�%T41/-<)>�,1#�! � 	 
  ��'� ���� �� �  
 ��&D�±�48,1#�!h[)/ J ,1Q)AB!�4�41#����FS�,1#�!h2��T,1/H�T<X?&!G*H()4�4B!�!G2£,B�$NO!h%+*-/-e�!
/-<d%+[)[O!�%+AV%+< J !5D

�K/->5Q)AB! �:D-u�o:k  "�B�\&�&�����3/��&������U&1�,�(�1&���>��1&�����GL. �0&a�����S��3/��&J)��,����3 �,3 � )�GH���5��,`
	R��3"#  �,`%`��  /�(�
��3P+-�S#�� 5]������3/�����\&K�������c�,�(�a��>?��GH3P�c�'�c.(�����I�
��+9����>J�,�I�C����&��!��3"#1�,�(�����LD��1�����?��>���GH3(�]���=.(�����I�
��+9��&��Y����&
D�����31)%�������I+-�?�,3"��������&���#��a /�(�<�C�:.R����� ��� ./�
���IGH����&7&������U&4�,�(�<����&�GH+-��&4��D��C���,3"�:#$D��?GB&��,3B)?�����<&�>���+,+ ����EB��+
����&���+-GH�I�
��3^�'� ��%�� � � ��% ����EB��+ &�� � 3S�,�(�<D����I�2��>W����� �'� ./�
����GH�:��&�T �,�(�4+9����) ���7����EB��+ �:��&���+VGH���
��31���0&KD�����3
GB&���#%�� /�(�K&�����3/�K�\&K#%� � 3/��#a�,3 ��������� ���� ��� � ������
H� �

E8#�!0<\Q)2yNO!GA;�+6O[&%+A1,1/ J *H!U!G2C/-,1,B!GAB47/H4�<��TA12=%+*-*-9$/-< J AB!�%T4B!�(=,B�.>�!G,�2��TAB!�()!G,V%+/-*H!�(=AB!�41Q)*-,B4�D �;Q),
,1#�! J �54B,U2C/->5#�,�NO!P%CN)/->I/-< J AB!�%T4B!F/-<{AV%�9L,1AV% J /-<)>X,1/-2�!5D0E8#)/H4UAB!�%+*-*-9@NO! J �T2�!�4.%$[)AB�TN)*H!G2 �0#�!G<
N)*H�TN�4�%+AB!XQ�4B!�(¿/-<�41,B!�%T(l�+6�4B[)#�!GAB!�4$,B�{'L/H41Q&%+*-/H4B!a,1#�!a[&%+A1,1/ J *H!�4�S8%T4�N)*H�TN�4C,B!G<�(¿,B�z4B*H��� ()���0<
,1#�!CAV%�9\,1AV% J /-<)>z[)AB� J !�4V4.>5AB!�%+,1*-9�DI±�4y4B,V%+,B!�(`!�%+A1*-/H!GAa}«6³�TAF/-<�41,V%+< J !C/-<À4B! J ,1/H�T< �:D�o�v
SfN&% J eL�;%+AB()4
�;%+A1[)/-<)>��+6�N)*H�TN�4 J %+<�NO!8Q�4B!�($,B�F41/-2PQ)*x%+,B!�2=%+<�9$N)*H�TN�4�S�Q�41/-<)>F�T<)*-9�6R!G�bN)*H�TN�4wDmWL�F/-,741#��TQ)*H($NO!
[O�54B41/-N)*H!�,B�y>�!G,0'�!GA19=>��\�L(Y}³%+<�(I2PQ J #@6 %T41,B!GA�v7AB!�41Q)*-,B4;N�9IQ�41/-<)>�6R!G�;!GA0N)*H�TN�4�SLN)Q),0N&% J eL�;%+A1[)/-<)>
,1#�!G2 2��TAB!5D$in<z?�>5Q)AB! �:D-u5!a,1#�!C!
»s! J ,F�+6"Q�41/-<)>@N)*H�TN�4F/-<�41,B!�%T(Y�+6;41[)#�!GAB!�4h/H4h/-*-*-Q�4B,1AV%+,B!�(sDCE8#�!
?�>5Q)AB!@/-*-*-Q�41,1AV%+,B!�4=,1#�!@(:/¼»O!GAB!G< J !�4I�TN),V%+/-<�!�(bQ�41/-<)>�(:/¼»s!GAB!G<�,a%+2��TQ)<�,B4=�+6hN)*H�TN�4=%+<�( (:/¼»s!GAB!G<�,
%+2��TQ)<�,B4P�+6"N&% J e\�8%+A1[)/-<)>�DCE8#�!P#)/->5#Y'���]:!G*mAB!�4V�T*-Q),1/H�T<`#&%T4hN�!�!G<YQ�4V!�(3%+<�(3,1#�!$2��T,1/H�T<3?&!G*H()4
#&%�'�!FN�!�!G<c/-,B!GAV%+,B!�( �[Z[Z$,1/-2�!�4�D
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��3 � ��+9#��  "�(�;�2��.R�:��� �'�F./�
���IGH����&JGB&���&
`�	 � �:�JD�+9�%D�&J��3"# �
���&�>�� �%��D�+9�%D�&<�A���������0&<�����;D����I�2��> ����� ���F./�
����GH����&4GB&���&K` ��` � ���;D�+9��D�&J��3/#$` � ��`
&�>�� �%�;D�+9�%D�&��a /�(���:��+-GH>;3�& &'�(���!�����K����&�GH+V�
&<�%D��2���,3/��#$D���	�T �0T ��3/#$`�	�D���� ��� ���I.M&��2�C.P&�� �

	 ¨�®&ÆKÏ�©MÏ�§\Ê �`Æfª)È ��Pª)¬+ÑfÏ � ÆKª)È����ª)¬�ÑKÏ ����Æfª)È ��Pª)¬+ÑfÏ
Ìp§ � !:D�o tT�:D | o����
� ª�Ç � �5�:D�� tT�:D-u uG|�u5D �

Ef%+N)*H! �:D �:k  "�(�K�:��3"#%�����,3 )1���,>?��&J���4�����c./�
����GH�:��&<�,3 � )%GH���Y �,` � 	I&������ 3N�,3��������
	�����%�a "���;�:��3"#%�����,3 )
�I�,>��������N����+9��GH+9�����,3B) �,�(�N>������
��3 � ��+8#M�(�0&ND�����3 &�G(D����������C��#0T1��&*�,���\&*�,�(�^&���>?�������N��+,+7�,�(�@&�����GL./&��
� �(�%#���� �,3 )S��3/#a���%#��
�0&��,���$�:./�I�
��3(& �����0��D�����3^#��\&��%D�+9��#%�

_ #�!G< J �T2C[&%+A1/-<)>@,1#�!y[)/ J ,1Q)AB!�4.�+6�?�>5Q)AB! �:D-u5!I�0/-,1#3,1#�!yAV%�9\,1AV% J /-<)>@,1/-2�!�4.�+6",V%+N)*H! �:D �=�"!
/-<�41,V%+<\,1*-9¿<��T,B!X,1#�!d41Q)A1[)A1/H41/-<)>36 % J ,C,1#&%+,�,1#�!X[)/ J ,1Q)AB!@�0/-,1#b6³!G�"!GA�N)Q),CN)/->5>�!GA=N)*H�TN�4=% J ,1Q&%+*-*-9
,V%+e�!�4^%C*H�T,�*H�T<)>�!GAU,B�CAV%�9\,1AV% J !5S��0#�!G<c,1#�!.<\Q)2yNO!GA��+6mN&% J e\�8%+A1[�4U/H4U*x%+A1>�!5D7E8#)/H4�/H4 J �T2C[)*H!G,B!G*-9
Q)<�!
]:[�! J ,B!�(sDmE8#�!��T<)*-9$AB!�%T4B�T<&%+N)*H!^!
]L[)*x%+<&%+,1/H�T<a�"! J %+< J �T2�!�Q)[=�0/-,1#�/H4�,1#&%+,8%T4m,1#�!�N)*H�TN�4;%+AB!
N)/->5>�!GAK,1#�!G9.% J ,1Q&%+*-*-9y,V%+e�!�Q)[y2��TAB!7[)/¼]:!G*H4f/-<y,1#�!7AB!�41Q)*-,1/-<)>U/-2=%+>�!5S5%+<�(P,1#�Q�4f2��TAB!�AV%�9L4f/-<�,B!GAB4B! J ,
N)*H�TN�4�Dain<Y,1#�!I!
])%+2C[)*H!��0/-,1#�2=%+<�9`4B2=%+*-*H!GAFN)*H�TN�4�S�%X*H�T,y�+6���'�!GA1#�!�%T(À,1/-2�!C/H4FQ�4V!�(Y,B� J #�! J e
!�% J #bN)*H�TN¿6³�TAP/-<\,B!GAB4B! J ,1/H�T<�4C�0/-,1#l,1#�!aAV%�9¸}�,1#�!GAB!GN�9À4B[�!G<�(:/-<)>32��TAB!a,1/-2�!I6R�TA ZdN&% J eL�;%+A1[�4�v
S
N)Q),.%+*-*M/-<Y%+*-*p6³!G�"!GA�N)*H�TN{/-<\,B!GAB4B! J ,1/H�T<�4.!
]L/H4B,U/-<d,1#�!P/-2=%+>�!$%+<�(d,1#�!GAB!GN\9c,1#�!y,1/-2�!y[�!G<&%+*-,j9@6³�TA
AV%+/H41/-<)>X,1#�!P<�Q)2yNO!GAF�+67N&% J e\�8%+AB()4h�;%+A1[�4h/H4�<��T,F%T4^N)/->�DhE8#)/H4�/H4h!G2C[)#&%T41/H4B!�(zN�9d,1#�!P�8%�9{,1#�!
N&% J eL�;%+A1[)/-<)>C/H4"#&%+<�(:*H!�(I/-<I,1#�!^AV%�9L,1AV% J !GA�Dm_ #�!G<a%yN)*H�TNI/H4",B!�41,B!�(C6³�TA;/-<�,B!GAB4B! J ,1/H�T<X�0/-,1#@%.AV%�9�S
,1#�!�AV%T(:/-Q�4P�+60,1#�!�N)*H�TN�/H4F?�AB41,y4 J %+*H!�(�N�9`%X6 % J ,B�TAy()!G[O!G<�(:/-<)>z�T<�,1#�!�<�Q)2PN�!GA$�+60N&% J eL�;%+AB()4
�;%+A1[@41,B!G[�4wDKE8#)/H4"#&%T4;,B�yNO!U()�T<�!5S)%T4",1#�!U�8%+A1[)/-<)>C�+6f%.N)*H�TNa2C/->5#�,82=%+e�!^(:/¼»s!GAB!G<�,8'��T*-Q)2�!�48�+6
,1#�!hN)*H�TNc(:A1/¼6R,U%+[&%+A1,�S),1#�!GAB!GN�9X/-< J AB!�%T41/-<)>�,1#�!.4B/-¾�!��+6�,1#�!hNO�TQ)<�(:/-<)>=41[)#�!GAB!5Dm���TA�,1#�!hN)/->CN)*H�TN�4
,1#)/H4F/-< J AB!�%T4V!C/-<À41/-¾�!$2�!�%+<�4P,1#&%+,y!�% J #�N)*H�TN`�0/-*-*"<���� J �w'�!GA�%X*H�T,y2��TAB!C[)/¼]:!G*H4wSK%+<�(Y,1#�!GAB!GN\9
/-<�,B!GAB4V! J ,h%�*H�T,U2��TAB!FAV%�9L4wD0E8#�!y412=%+*-*H!GA^N)*H�TN�4U�0/-*-*K!�% J #3�T<)*-9 J ��'�!GA.%�6R!G� 2��TAB!F[)/¼])!G*H4�S��0#�!G<
,1#�!F41/-¾�!h/H4�/-< J AB!�%T4B!�(sD�E8#)/H4�/H4�/-*-*-Q�41,1AV%+,B!�(@/-<@?�>5Q)AB!��:D-uG|�D
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�K/->5Q)AB! �:D-uG|�k  /�(�F&�� � �F�,3/�������0&��=�'��D���� ��� ���I.(��#KD�+9�%D�&����a����3�D:��� ��� ���I."�,3 )<�\&F�:.�./+-�
��#<�2�7D�+9�%D�&�T �,�(�cD�+8�%D�&
>;GB&��FD��4�,3(�C����&������2��#aGB&��,3B)������%#��,GB&])��������2���4�,�(��3@�����K�,3(�,�I�
��+A���%#��,GB&K���4�����;D�+8�%D�&:T �2�a�2� �%�K�,�(�K#�� 5cGB&��
��3
��5]������&c�,3(�C�K�%������GH3P�2�; "�B�\&=����&�GH+-�
&c�,31>������7��������+9��.%."�,3 )?D����I� ����3 D�+8�%D�&6��3/#K>?�����]�,3(�C����&��������
��3�&6D����I� ����3
�����0&<��3/#1D�+9��D�&��

� <���< � � � � E'SXR � ��L � S * � � P[H�� J��-S�� �

E8#�!y%+Q),B�T2=%+,1/ J %+*-*-9 J %+* J Q)*x%+,B!�(d2��T,1/H�T<c?&!G*H(@/-< J �TA1[O�TAV%+,B!�4^,1#�!F!
»O! J ,B4 J %+Q�4B!�(@N\9X4V�T*-/H(c�TN�� ! J ,B4
/-<@,1#�!.4 J !G<�!5DmE8#)/H40#&%T48<��T,0NO!�!G<@2=%T()! J *H!�%+A�N\9=,1#�!.!
]�%+2C[)*H!�4�41#����0<{4B�P6³%+A�DmEf�$[)AB!�4B!G<�,�,1#)/H4
6³!�%+,1Q)AB!5Sm,1#�!X4 J !G<�!aQ�4B!�(¿/-<¿,1#�!a[)AB!G'L/H�TQ�4$4B! J ,1/H�T<b/H4�2��\(:/¼?&!�(¿N�9l%T()(:/-<)>�%@Á&��%+,1/-<)>YN&%+A1A1/H!GA�S
#���'�!GA1/-<)>C%+NO��'�!�,1#�!�N)Q)A1<)/-<)>P4Bg\Q&%+AB!5D�E8#�!0N&%+A1A1/H!GA7/H47,1/-*-,B!�(�/-<I%h�8%�9C,1#&%+,74B#��TQ)*H(�2=%+e�!0,1#�!�?�AB!
%+<�(X412��Te�!h(:A1/¼6�,8,B��,1#�!�A1/->5#�,�S�%T404B!�!G<I6RAB�T2 ,1#�! J %+2�!GAV%:D���Q)A1,1#�!GA12��TAB!.�;%+*-*H4U%+AB! J �T<�41,1A1Q J ,B!�(sS
,B�c2=%+e�!=,1#�!=4 J !G<�!�*H�\�Te3*-/-e�!I%cAB�\�T2cDXE8#)/H4P/H4y()�T<�!=,B�c2=%+e�!�,1#�!=[)/ J ,1Q)AB!�2��TAB!=/-<�,B!GAB!�41,1/-<)>�D
�K/->5Q)AB! �:D-u��À41#�����4I#���� ,1#�!cAB!�41Q)*-,1/-<)>¿2��T,1/H�T< ?&!G*H( � ��
��Á&�w� ,B��,1#�!cA1/->5#\,a�+6.,1#�!cN&%+A1A1/H!GA�D
± J ,1Q&%+*-*-9c,1#�!�/-2=%+>�!�4h()�=<��T,�*H�L�Ted%+*-*f,1#&%+,�/-2C[)AB!�4B41/-'�!5D�
�41[O! J /x%+*-*-9c,1#�!P[)/ J ,1Q)AB!PQ�4B/-<)>a41[)#�!GAB!�4
/-<�41,B!�%T(À�+68N)*H�TN�4P*H�L�TeL4y�0AB�T<)>�D@E8#�!C?�AB!I%+<�(À412��Te�!�N)*H�TN�4�4B!�!G2 ,B�c[&%T4B4y,1#)AB�TQ)>5#�,1#�!�[)*x%+,B!
�0#)/-*H!�N�!G/-<)>@�T<)*-9{<�Q�(:>�!�(3>�!G<�,1*-9z,B�a,1#�!�A1/->5#�,�DF_`!G*-* SO,1#�!P?�AB!C%+<�(3412��Te�!$()�\!�4h[&%T4V4^,1#)AB�TQ)>5#
,1#�!h[)*x%+,B!F%+,0,1#�!hA1/->5#�,12��54B,U!�(:>�!5S:N)Q),0,1#&%+,�/H48<��T,�(:Q�!h,B�C%+<�9@!GA1AB�TAB4�D �^<�!hAB!�%T4B�T<@/H4wS:,1#&%+,0,1#�!
'���])!G*s41[&% J !�AB!G[)AB!�4B!G<�,V%+,1/H�T<{�+6f,1#�!h4 J !G<�!�/H4;<��T,8!
]�% J ,1*-9 J �TA1AB! J ,�S�%T48,1#�!h4B�T*-/H(a'���]:!G*H4�%+AB!^6³�TQ)<�(
N�9l41#��L�T,1/-<)>YAV%�9:4C,1#)AB�TQ)>5# ,1#�! J !G<\,1AB!c�+6�!�% J # AB���Ó�+6�'���])!G*H4�S",1#�Q�4�()!G,B! J ,1/-<)>`/¼6.!�% J #b'���]:!G*
J �T<�,V%+/-<�4h%+<�9c4V�T*-/H(@>5AV%+[)#)/ J 4U[)A1/-2C/-,1/-'�!�4wD;E8#)/H4wS�#����;!G'�!GA�S��T<)*-9@()!G,B! J ,B4h%$>5AV%+[)#)/ J 4^[)A1/-2C/-,1/-'�!y/¼6
/-,0� J�J Q)[)/H!�482��TAB!�,1#&%+<X#&%+*¼6K�+6�%y'���]:!G* S:AB!�4BQ)*-,1/-<)>�/-<X,1#�!.%+NO��'�!h2�!G<�,1/H�T<�!�(d!
»O! J ,�Dm±^*H4B�)S:%T48,1#�!
N)*H�TN�48%+AB!U�T<)*-9$2���'�!�(X%+,7,1#�! J !G<�,1AB!5SL�T<�!U!G<�(=�+6M%FN)*H�TN J %+<I!�%T4B/-*-9�[&%T4V4�,1#)AB�TQ)>5#@%F4B�T*-/H(C'���]:!G* S
%T40*H�T<)>I%T4�,1#�! J !G<�,1AB!.AB!G2=%+/-<�4 J *H!�%+A�D

�^<¸,1#�!z*H!
6�,@41/H()!3�+6y,1#�!3[)/ J ,1Q)AB!�4X/-< ?�>5Q)AB! �:D-u��À/-,@4B!�!G2�4X,1#&%+,X,1#�!3412��Te�!7� Q�41,X[&%T4B4V!�4
,1#)AB�TQ)>5#c,1#�!hN&%+A1A1/H!GA0Q)<)#)/-<�()!GAB!�(sD"in,0()�L!�48<��T, ��±^4�%+<c%+<)/-2=%+,B!�(c4V!�g�Q�!G< J !.�+6K,1#�!.4 J !G<�!.41#�����4
}R4B!�!h4B! J ,1/H�T< �:D ��v
S:2��541,0�+6M,1#�!�'�!GA19=N)/->C41[)#�!GAB!�40�+6�412��Te�!�/-<X,1#�!^*H!
6R,;[)/ J ,1Q)AB! � .% J ,1Q&%+*-*-9I[&%T4V4
<)/ J !G*-9�[&%T41,�,1#�!8[)*x%+,B!5D �;Q),7%U6³!G�b2=%+<&%+>�!8,B�h>�!G,�41,1Q J ePN�!G*H�w�b,1#�!8N&%+A1A1/H!GA�S�[)AB�TN&%+N)*-9$(:Q�!8,B�h,1#�!
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�0#�!GAB!�,1#�!UN)Q)A1<)/-<)>P�TN��1! J ,B47AB!G*H!�%T4V!�>�%T4^}«6RQ�!G*«vK�0/-,1#a4B�T2�!06³�TA J !U%+*H�T<)>$4B�T2�!0'�! J ,B�TA�}�2��54B,"�+6R,B!G<
Q)[�v
DFE8#�!$41[O!�!�({�+6",1#�!P>�%T4 J �TQ)*H(z�;!G*-*�!
] J !�!�(z,1#�!$41[�!�!�( J %+Q�4B!�(zN\9d,1#�!GA12=%+*�N)Q���9�%+< J 9�SK%+<�(
,1#�!y%+*->��TA1/-,1#)2 6R�TA J %+* J Q)*x%+,1/-<)>a,1#�!y%+<)/-2=%+,B!�(d2��T,1/H�T<c?&!G*H(�}R4B! J ,1/H�T<3�:D��:D-uwv041#��TQ)*H(c<��T,�N�!P%+N)*H!

u5!�t
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41*H�w�"!�(zN�9@,1#�!P/-,B!GAV%+,1/-'�!�%+*->��TA1/-,1#)2cD�ij<c6 % J ,�S&,1#�!$%+*->��TA1/-,1#)2�<�!�!�()4U,B�IN�!P!
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,1#�!.AB!G<�()!GA1/-<)>�,1/-2�!5S�%�'�!GAB41/H�T<d�+6�,1#�!.4 J !G<�!./H4U%T()()!�(sS)�0#�!GAB!F,1#�!h<�Q)2yNO!GA^�+6�[&%+A1,1/ J *H!F!G2C/-,1,B!GAB4
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