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QSRUTWVYX[Z]\_^�`aVWX�b�VW\_VWcadfehg�VYiPj�klQ�m8n<o6p�VWZ_VYq[Z]rs\@iPt2VY\@g�VYX�uPVWi_rsX1^vX�TYVWXxwy�z VY\{cae�\@V�VY`|VYq[Z]\@rsX�cai@dfe�VYX
}~VW\@�@w^�`|`aV�X1^�dfe��sV�t{caVWi_VYX~��p�VW\_VYX�QSg�VYX[Z]c��1q�^vZ]c|rsXxt{ca\@g�^�`a`|VY\@g�caX���i�g y \_dfe�g�c|V�\_VWcadfe�`|cadfe���\@r6g y6�
TWcaVY\�Z]VWXF�"c|rsX�VWX�VY\_i@dfe[t�VW\@Z���p�^�e�VW\8cai�Z�g�VY\8n"c|X�i]^�Z]T�VYc|X�VYi8n"`|VYq[Z]\@rsX�VWX y X�g��"c|rsX�VWX-Z]\_VWX�X�VWX�g�VYXw� z VW\_�[^�X��si_i�Z]\]^ve�` y X��si_g�V�Z]VWq4Z_rs\_i����{uPp��2�sr�XhVYX[Z_i_dfe�VWcag�VWX�g�VY\�b�VYg�V y Z y X����
p�c|VYi_Vhj�\ z VYc�Z z VYi_dfe�\_VYc z Z�g�caV�n"X[ZSt{c|dfqA` y X�� y X�g�g�VWXCb�^ y VYcaX�VYi�R�^��si@Z]^ z i@�sVWZ_\_V y VYX��M\_r�Z_r �
ZS�A��VYX7��^ y i_�sVWe�VYX�gC�srsXCg�VYX�VY\@i@Z]VWX0Z]e�VYrs\@VWZ]c|i_dfe�VWX w� z VW\_`aVW� y X���VYX y X�g0g�VY\�^�X�i_dfe�`acaVW�sVYX�g�VYX
w� z VW\_��\vwy � y X��H^ y �lR�VYdfe1^vX�cai@dfe�V y X�g-VY`|VYq[Z]\@rsi@Z]^vZ]c|i_dfe�V��AZ]^ z ca`|c|Z w^vZ z c|i3e�caX�T y R#¡�^vdfe4t2VYc|i�i@VYcaX�VY\
¢�w^ve�ca�sqvVYc�Z��sT�t{cai_dfe�VYX�nM`aVWq[Z]\_r�X�VYX y X�g£�"c|rsX�VWX�T y�y X4Z_VY\@i_dfe�VWcag�VWX7��b2VYc1VYc|X�VY\3n ¤�TYc|VYX�T��sr�X-¥s¦[§
�fwy \Pg�caVHcag�VWX[Z]c|��TYcaVW\@Z_VYX¨nM`aVWq[Z]\_r�X�VYX¨t�^�\�g�VW\��M\_r�Z_r�ZS�A�©caXhg�VY\�k�^��sVv�~�sVWR�w^v�-g�VY\�ª"rs\_�[^ z V«�srsX
j�k�Q�m8n���¥s¥[§Ig�VY\P�Mcar�X�VYX�R�c�Z8QSR�� y `|i_VYXF�sr�X�¬)�VWª�®v¯�T y�y X[Z]VY\@g�\vwy dfqvVYX7�
p�c|V�c|X°�&VYi@Z_R�VWi_i y X��sVWX±��VWt2rsX�X�VWX�VYX±p�^vZ_VYX°i@caX�g°caX°VWcaX�VWR²�6caR y `³^vZ_carsX�i@�1^�qvVWZ z VWX y Z]TWZ�t�rs\ �
g�VWX7��g�^�i�g�caVhg�\_VWc�TYVWX4Z_\]^�`|VYX�p�VWZ_VYq[Z]r�\_VYX��sr�X�j�klQ�m8n z VWi_dfe�\@VYc z Z�� y X�g�TWt�^�\Fg�VYX�c|X�X�VY\@VYX
�&\]^�dfq4c|X��sg�V�Z]VYq[Z_rs\Y�´g�c|V?}~VYc�Z]��\@r�µ@VYq[Z_carsX�i@q�^�R�R�VY\ y X�g>g�VWX¶�{uPp·��j y ��g�VY\¨b�^�i_c|i��srsX¸¦��º¹s»
�M\_r�TYVYX[Z�g�VW\�TYVWX4Z_\]^�`|VYX¼nM\_VWca�sX�c|i_i@V·�½wy \�VYc|X¼¾s^�e�\�j�klQ�m8n¿o6À�VYi@i_TYVWc|Z«t y \_g�V´g1^�i�ª"VY\@e1^�`�Z]VYX¨g�VY\
p�V�Z]VYq[Z_rs\_VWX y X4Z_VY\@i y dfe[Z��&t�r z VWcM�McarsX�VWXAo6�PX4Z_VY\@g�\vwy dfq y X���i_\]^�Z]VYXÁR�c�Z y X�g¼r�e�X�V´�{uPpPo6b�VYc�Z]\_^��
z VY\vwy dfqAi@cadfe[Z]c|��Z�t y \_g�VWX7�¨nMi·TYVWca��ZHi_c|dfe7� g1^vi_i·VWcaX�V£^ y i_i_^��sVWqA\�w^v�ÂZ]c|�sV�À�VYi_i y X��©g�VW\´Ã y ^�\@q�rsX�c �
y R�T y i@ZÄw^vX�g�V�X y \ y X[Z]VW\��{uPpPo6nMcaX�i_^vZ]T{Rhwrs�s`|cadfe)cai�Z��Mp�c|VPVW\_\@VYcadfe z ^v\_V��6ca�sX�c|�1q�^�X�T z VWZ_\ w^���Z�¥[Ås§
g�VW\3�6ca��X�c|�1q�^�X�T��½wy \ VYc|X�VYX)c|g�V�^�`|VYX)p�V�Z]VYq[Z_rs\Y�4caX´g�VYRÆ�Mc|rsX�VYX´��rs`a`|i@ZÄw^vX�g�ca� y X[Z]VY\@g�\vwy dfq[Z3t�VW\_g�VWX7�
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QSX+Z_e�V-dYVWX[Z]\]^v` z ^�\@\_VY`3r��{Z]e�V-j�klQ�m8n>g�VWZ_VYdWZ_rs\Y�"\@VYi_r�X1^�X�dWVYi)^�\@V-��\_r ��VYgÐZ]e�\@r y �se+Z_e�VYc|\�VW`aVYd �
Z_\_rsX�c|d�g�VYd�^��AiY�3p�rsc|X��«i_r��4Z]e�V�^ z�y X�g1^�X[Z]`�����\_rAg y dYVWg-��c|rsX�i�R�^�qvVPZ_e�V�VW`aVYd�Z]\@rsX�i�c|g�VYX[Z_c|�1dY^vZ]c|rsX
dWrsR���`acadY^vZ]VWg7����e�VY\@VW�Ñrs\@V-Z]e�V�^vg�rs��Z_carsXÁr��P^�X+VW`aVYd�Z]\@rsXAoA��c|rsX+i@VY�1^�\_^vZ]r�\Y� `|caq�V�Z]e�V£�<\_^�X�i_c�Z]c|rsX
uP^�g�ca^vZ]c|rsX�p�VWZ_VYd�Z]rs\H���{uPp�����cai�r��<�1^�\�Z]cad y `³^v\8caR��Òr�\@Zf^vX�dYVv�
��e�c|i�Z_e�VYi@cai�t2VYX[Z«^�`|rsX��)t{c|Z]e�Z]e�V���\_i@Z�\_V�^v`<g�c|R�VWX�i_c|rsXh�{uPpÆ��\@r�Z]r�ZS�A��VH�Ñ\@rsRÓZ]e�V���\_i@Z�Z]e�VWr �
\@VWZ]c|d�^�`<dYrsX�i_cag�VY\]^�Z]car�X�i�r��3c|Z_i�\_V�^vg�r y Z�dfe1^vR z VW\�r �sVY\�Z_VYi@Z_caX��Fc�Z��Ñrs\�c�Z]i�R�VYdfe1^vX�cadY^�`M^�X�g©VW`aVYd �
Z_\_rsi�Zf^vZ_cad�^v`li@Zf^ z ca`|c|ZS� y ��Z_r£g�V�Z]VY\@R�c|X�caX���c�Z]i{��c|rsXF\_V
µ@VWdWZ_carsX�d�^��1^ z ca`|c|ZS�s�MÔ�c�Z]e�^�XhV�¤�dWcaVWX�dW��r��
¥s¦s§I�Ñrs\8c|g�VYX[Z_c|�1VWg�VW`aVWdWZ]\@rsX�iW��Z]e�V��{uPp¶^v`a`ar t{i�Z_r)\_V
µ@VWdWZ�¥s¥[§Õr��&Z]e�V���c|rsX�i�t{c�Z]eFR�rsR�VWX[Zf^·r��
¬)�VWª�®v¯��
��e�V"�[^vcaX�VWg«g�^vZf^8t2VY\_V"c|R���`|VYR�VYX[Z]VWg�caX«^8��^�i@Z
oAi_c|R y `a^vZ]c|rsX�i
o4�1^�dfq�^��sVv�Yt{e�cadfe«caX�dY` y g�VYi7Z_e�VMZ]e�\@VYV
j�k�Q�m8n?dYVWX[Z]\]^v`~g�V�Z]VYd�Z]rs\@iYÖ�Z_e�V�QSX�X�VY\8�&\]^vdfqAc|X��)�A�Ai�Z]VYR��6Z_e�V���c|R�V��M\_r�µ@VWdWZ]c|rsXFm�e1^vR z VW\Y�6^�X�g
Z_e�V��{u�p·�6Ô�c|Z]eF¹6×Ø»�ÙvÚ ¦AÛAÜ�r��&Z]e�V�dYVYX[Z_\]^�`7V��sVWX4Z_i�\@VYdWrs\_g�VWg�c|X�rsX�V�j�k�Q�m8n±�sV�^v\Y��Z]e�V�g�VWZ_VYdWZ_rs\
��e[�Ai_c|dYi·��VY\��Ñrs\_R�^�X�dWV�t�^�i�i�Z y g�caVYg~�h��e�V-��carsXÁ\_V
µ@VWdWZ_carsX¼t8^�i�dYrsX�i@cag�VW\_VWg+t{c|Z]e°^�X�g°t{c�Z]e�r y Z
^-�{uPpÕdYrsX[Z]\@c z�y Z]car�X7��QBZ�t�^�i��Ñr y X�g�Z_e1^vZ�r�X�`|�Ft{c|Z_e�Z]e�V��{u�pÕc|Z�t{ca`|` z V·��rsi_i@c z `|V�Z]r-g�VWZ]VWdWZ
Z_e�V�Ã y ^�\@q�rsX�c y RË\@VYi_r�X1^�X�dWVYi·i@ca�sX�c��1d�^vX4Z_`|���-��e�V£i@ca�sX�c|�1dY^�X�dYV�caiH^vZ«Z]e�V�`aV��sVY`3r��8¥[Ås§;r��8Z_e�V
i@ca�sX�c��1d�^vX�dYV�r��¿^�X�cag�VY^�`7g�V�Z]VWdWZ]r�\{t{e�VY\_V«��c|rsX�i{^�\@V«��VY\��ÑVYd�Z]`|�-\_V
µ@VWdWZ_VYg7�
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¬6��Ú Ã y ^�X[Z y R m�e�\_r�R�r � p��AX1^�R�cadYi8^�X�g

Ã y ^�\@q��` y rsX��M`³^vi_R�^��H�«�«�H�«�H�«�«�H���«�H�«�H�«�«�H�«�H�«���H�«�«�H�«�H�«�«�DÚ ¹
¬6��Ús��Ú Ã«m8p¸�M\_rs��VY\�Z]c|VYi��«�«�H�«�H�«�«�H���«�H�«�H�«�«�H�«�H�«���H�«�«�H�«�H�«�«�DÚ1O
¬6��Ús�Ø¬ k&^�Z_Z]c|dYV«Ã�m8p �H�«�«�H�«�H�«�«�H���«�H�«�H�«�«�H�«�H�«���H�«�«�H�«�H�«�«�DÚÄÅ
¬6��Ús�º¹ Ã y ^�\_qF�` y rsXF�M`³^�i@R£^´^�X�g�m�\@c|Z]c|d�^�`~�¿^�\_^�R�VWZ]VW\_i �H�«���H�«�«�H�«�H�«�«�DÚ=P

¬6�Ø¬ Q�VY^��A� � QSrsX�m�r�`a`ac|i_c|rsX�i �H�«�«�H�«�H�«�«�H���«�H�«�H�«�«�H�«�H�«���H�«�«�H�«�H�«�«�DÚ ¥
¬6�Ø¬6��Ú n �6��VY\@caR�VYX[Zf^�`7�"\@rs�s\_^�R�i �«�«�H���«�H�«�H�«�«�H�«�H�«���H�«�«�H�«�H�«�«�DÚ ¥
¬6�Ø¬6�Ø¬ m�rs`a`|cai_c|rsX-p��AX1^vR�c|dYi��H�«�H�«�«�H���«�H�«�H�«�«�H�«�H�«���H�«�«�H�«�H�«�«� ¬�¦

¬6�º¹ �6c|�sX1^vZ y \_VWi�r��MÃ y ^v\_qF�` y r�XF�"`a^�i_R�^ �H���«�H�«�H�«�«�H�«�H�«���H�«�«�H�«�H�«�«� ¬s¬
¬6�º¹���Ú Ã«��xp�ca^��sX�r�i@Z]c|d��«�«�H�«�H�«�«�H���«�H�«�H�«�«�H�«�H�«���H�«�«�H�«�H�«�«� ¬s¬
¬6�º¹��Ø¬ �`|r z ^�`E( z i_VY\��v^ z `aVWi��H�«�H�«�«�H���«�H�«�H�«�«�H�«�H�«���H�«�«�H�«�H�«�«� ¬�¹
¬6�º¹��º¹ �"\@r z VYi{r��¿k&^v\_�sVHm�\_r�i_i��6VYd�Z]c|rsX;���«�H�«�H�«�«�H�«�H�«���H�«�«�H�«�H�«�«� ¬�»
¬6�º¹��RO �"\@r z VYi{r�� �6R£^v`a`lm�\@rsi_i��6VWdWZ]c|rsXD���«�H�«�H�«�«�H�«�H�«���H�«�«�H�«�H�«�«�Ó¹s¦

¬6�RO k�^�\_��VSQ�^�g�\@rsX�m�rs`a`|cag�VW\²�«�«�H�«�H�«�«�H���«�H�«�H�«�«�H�«�H�«���H�«�«�H�«�H�«�«�Ó¹s¹
¬6�RO���Ú kTQ�mCn �sVWX[Z�¢1V�^�Z y \@VYi �«�H�«�«�H���«�H�«�H�«�«�H�«�H�«���H�«�«�H�«�H�«�«�Ó¹s¹
¬6�RO��Ø¬ ¡�VWt:�Me4�Ai@cadYi�^vZPkMQ�m �«�H�«�«�H���«�H�«�H�«�«�H�«�H�«���H�«�«�H�«�H�«�«�Ó¹UO

¬6�ØÅ ��e�V�j�klQ�m8n�n �6�ÒVW\_c|R�VWX4Z²�«�H�«�H�«�«�H���«�H�«�H�«�«�H�«�H�«���H�«�«�H�«�H�«�«�Ó¹C'
¬6�ØÅ6��Ú j�klQ�m8n�� y�zA� g�V�Z]VYd�Z]rs\@i£�«�H�«�«�H���«�H�«�H�«�«�H�«�H�«���H�«�«�H�«�H�«�«�Ó¹s»
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¹���Ú QSrsX�caT�^�Z]car�XFn"X�VY\_�v��k�r�i_i0�«�«�H�«�H�«���H�«�«�H�«�H�«�«�H�«���H�«�H�«�«�H�«�H�«�«� O[¹
¹��Ø¬ �&\]^�X�i_c|Z_carsX�uP^�g�ca^vZ]c|rsX �H�«�«�H�«�H�«���H�«�«�H�«�H�«�«�H�«���H�«�H�«�«�H�«�H�«�«� OCP

¹��Ø¬6��Ú ��e�VYrs\���r��<�<\_^�X�i@c|Z]c|rsX�u�^vg�c³^vZ_carsX �«�H�«�H�«�«�H�«���H�«�H�«�«�H�«�H�«�«� OCP
¹��Ø¬6�Ø¬ �{u���c|VY`ag�¢1\_r�RU^��AZf^vdfq�r�� ¢1rsc|`ai�^�X�gh«^���i �H�«���H�«�H�«�«�H�«�H�«�«� O[»
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Ú ¦��Ø¬��VYX�VW\]^vZ_rs\_i{�M\_r��ÒVW\@Z]c|VYiP^�X�g�j�dWdYVW��Zf^�X�dYV �«�H�«�H�«�«�H�«�H�«���H�«�«�H�«�H�«�«��Ú�'�¹
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^v`ai_r«`³^ y Z]V�Z�VWcaX z VWi_dfe�` y i_iW��g1^�i@i�g�VW\
R�VYX�i_dfe�t�^�i{`aVW\_X�VWX�R y i_iW�
`|VY\@X�VYXÁqv^vX�X°R�^�X7�¿�rvZ_ZHi_VYc3g1^�X�q��
^ z VW\�^ y dfe�i@VYc|X�`|V z VYXF`³^�X����
t{c|`ae�VW`aR z�y i@dfe
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��e�VhV �6�ÒVW\_c|R�VWX4Z]^�`P��\_rs��\]^�R�i£r���e�V�^��4� � carsXxdYrs`|`acai@carsX�i�^�Z y `�Z]\]^ � \_VW`³^vZ_c|�Acai�Z]c|d-VYX�VW\_�sc|VYi-r �~VW\-^
y X�c � y V)rs����rs\@Z y X�c�ZS�hZ]rF^vdYdYVWi_i�Z]e�V)��\@rs��VY\@Z_caVWi�r���i�Z]\@rsX��s`���caX[Z_VY\]^vdWZ]c|X���R�^�X[� �Bz rAg�� � i��Ai@Z]VWR�iW�
t{e�c|dfe�^�\_V�g�VYi@dY\@c z VYg z �xX�rsX � ��VY\�Z y \ z ^vZ_c|�sV�Ã y ^�X[Z y R m�e�\@rsR�r � p��AX1^�R�cadWi�� Ã«m8p��½�8�A�ÒVWdYc³^v`
^vZ@Z]VWX4Z_carsX�cai&dYrsX�dWVYX[Z]\_^vZ]VWg)rsX�Z]e�V���\@VYg�c|dWZ]VWg·�Ñrs\_R�^vZ_carsX«r���Z_e�V8i_r � d�^v`a`aVWg´Ã y ^�\@q � �` y rsX � �M`³^�i@R£^
� Ã«��3�l^�i¿^Pdfe�ca\_^�`a`���i��6R�R�VWZ]\@cad"i@�Ai�Z]VYR�! Ú�" ��c|�AZ]e�V2Z]VWR���VY\_^vZ y \_V���VWX�VY\@�����<^�X�g1®vrs\lZ]e�V z ^�\��srsX�cad
g�VWX�i_c�ZS�)caX·Z_e�V{dYrs`|`acag�caX���i��Ai@Z]VWRÕV �6dYVWVYg�i�^«dW\_c�Z]cadY^�`6�v^�` y V��<QSX�Z_e�caiMi�Zf^vZ_V{r��~R�^vZ@Z]VY\ Z_e�V{X y dY`|VYrsX
dWrsX�i@Z_c|Z y VYX[Z]iW� c � V���� y ^v\_q4i´^�X�gÁ�s` y rsX�iY�<R�r ��V$#��Ñ\@VYVW`|�&%hc|XÁZ]e�V�i��6i�Z]VWR���QSX+X1^vZ y \_V)Z]e�cai«i@Zf^�Z]V
R�^���V �6cai�Z�r�X�`|��c|X�Z]e�V«dYrs\@VHrv� X�V y Z]\@rsXhi�Zf^�\@i�^�X�g�dWrs`a`a^���i_c|X��´i y �ÒVW\_X�r �v^�V���QSXFZ]e�VH`a^ z r�\]^vZ_rs\@�
Z_e�V�i�Z]\@rsX��°c|X[Z]VY\_^�dWZ_caX��¼R�^vZ_Z_VY\)d�^�XxrsX�`|� z V�i@Z y g�caVWg z �±R�VY^�X�i�r���e�VY^��A� � carsXÍdYrs`|`acai@carsX�i)^vZ
��^�dWca`|c|Z]c|VYi2`acaqvV�Z]e�VHk�^�\@�sV Q�^�g�\_rsX�m�rs`|`acag�VY\���kTQ�m��'!º¬("l^vZ�m8n"u�¡«�
��e�V���e[�Ai_c|dYi{��\@rs�s\]^vRNr��¿kMQ�m�caX[�sr�`|�sVWi z VWi_c|g�V���\_r�Z_rsX � ��\_r�Z_rsX-dWrs`a`|cai_c|rsX�i�^vZ{^·dYVWX[Z]VY\ � r�� � R£^vi_i
VWX�VY\@���°rv�*) +-,KÚ1O��<V�ª·�¿^�XÐV �AZ]VWX�i_c��sV�e�VY^��A�°carsXÁdYrs`|`ac|i_car�X�i���\_rs��\]^�R ^vZ�^hdYVWX[Z]VY\ � r�� � R£^vi_i
VWX�VY\@���£rv�.) +/,:Å6×ØÅ«�&VWª:��VY\2X y dY`|VYrsX-��^�ca\W�¿j8Z�Z_e�VYi@V�VYX�VY\_��caVYiW�1Ã�m8p0VWi@Z]c|R£^�Z]VYi"Z]e�V�g y \_^vZ]c|rsX
r���Z]e�V©Ã���ÆZ]r z V�^v\_r y X�g103254768, Ú ¦¼�ÑR£®�¯9! ¹:" �C��e�V©Ã�«�Æi��Ai@Z]VWR �Ñrs\@R�VWg�cai)�1\@i@Z-c|X�^
e�rvZ�i@Z]^��sV´^vX�g¨cai�V �6�ÒVWdWZ_VYg¨Z]r z V·caX�`arAd�^�`�Z]e�VY\_R�^�`&V � y c|`ac z \_c y R�� z�y Z�^v�ÂZ]VW\@t�^�\_g�i�Z]e�V�i@�Ai@Z_VYR
V ����^�X�g�iW�8dYrArs`ai´g�rÄt{X~��^�X�g y X�g�VW\_�srAVYi�^¨dYrsX6�1X�caX��¼Z_\]^�X�i@c|Z_carsX+t{e�VW\_V�c|Z´�1X�^�`a`��°�Ñ\_VWVYTWVYi£r y Z
c|X4Z_r�e�^�g�\_r�X�iY��j8ZH�Ñ\_VYVWTYV � r y Z«Z]c|R�V´Z_e�V�V �6�ÒVWdWZ]VWg+�srs` y R�V�r��2Z]e�V���`a^�i_R�^�c|i�rsXÁZ_e�V£rs\@g�VY\«r��
Ú ¦9;��ÑR�Ü�� ^ z r y Z PsÅ�Z]caR�VYi���\_V�^�Z]VY\�Z_e1^�XÁ^�`aV�^vg¨X y dY`aV y i��srs` y R�V��Pt{c|Z_e¼^�X©VYX�VW\_���©g�VWX�i_c�ZS�¨r��
^ z r y Z=<=,NÅ�¦s¦��V�ª=>��ÑR Ü � ^�\@r y X�g�Ps¦s¦s¦-Z_caR�VYi�Z]e�V�VWX�VY\@���©g�VWX�i_c�ZS�©r��8^F`aVY^�g©X y dY`|V y i«caX©c|Z_i
�s\@r y X�ghi@Zf^�Z]V �½����e�V·\_VW`³^vZ_c|�sV«`ar�X���`|c|�ÑV«^�X�g�Z]e�VH`³^�\@�sV«��rs` y R�V«r��MZ]e�V´Ã�«��^v`a`ar tCZ]r-g�VWi_dW\_c z V
c�ZP^�dYdWrs\_g�c|X��´Z]r´Z]e�V«`a^�t{i�r��¿e[�Ag�\@r6g��AX1^vR�c|dYiY�
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��e�VFV ��c|i@Z_VYX�dWVhr���Ã�«�¶^ y Z]e�VYX[Z]c|d�^vZ_VYi)Z]e�V�Ã�m8p Z_e�VYr�\@�±^�X�g?c�Z]i)��\_r��ÒVW\@Z]c|VYi´r �ÒVY\´�v^�` y ^ z `|V
dW` y VWi�Z]r£Z_e�V·X1^�Z y \@V·r��MZ]e�V�i@Z_\_rsX���caX[Z]VW\]^�d�Z]car�X7��¢ y \�Z]e�VW\_R�rs\_Vv�~caX�c|Z_i��1\@i@Z�R�cadW\_rsi@VYdYr�X�g¨^v�ÂZ_VY\
Z_e�VFb�ca��b8^�X��¨Z]e�V�V�^�\@`|� y X�c|��VY\@i_VFV �6cai�Z]VWgx^�i)^�i��Ai@Z]VWR caX?^©Ã���¸i�Zf^vZ_V��+��e�c|i´R£^vq�VYi·Z_e�V
c|X4��VYi�Z]ca�s^vZ]c|rsX�r��&Z]e�c|i�i@Zf^�Z]V�r��<�s\_VY^vZPcaX[Z]VW\_VYi�Z{�Ñrs\{^�i@Z_\_rs��e4�Ai@cadYi�^�X�g�dYr�i_R�rs`ars�v�£dWrsR�R y X�c|Z_caVWiY�
(�X�dWV«Z_e�VHÃ«��xc|i���\_rAg y dWVYghc|X�^�e�VY^��A� � carsX�dYrs`|`ac|i_car�X7�AZ_e�V«R£^Äµ@r�\�dfe1^�`a`|VYX���V�cai�Z]e�VWX�Z_r���\_r �sV
c�Z��"m�rsR��1^�\@VYg-Z_r�ZS�A��cadY^�`~g�V�Z]VWdWZ]r�\�g�caR�VYX�i@carsX�iY�4Z]e�V�`|c|�ÑV � Z]c|R�V�r���Z_e�V�Ã�«�?i@Z]^vZ]V�cai���VY\@�£i_e�r�\@Z
R�^�q4caX���c�Z"caR��Òrsi@i_c z `aV8Z_rHr z i_VY\��sVPZ]e�VPg�VYdWrsX��1X�VYg-i�Zf^vZ_V�g�c|\_VWdWZ]`��´caX)Z]e�V�`a^ z r�\]^vZ_rs\@���<��e�VW\_V��Ñrs\_V
Z_e�V£��`a^�i_R�^���\_r��ÒVW\@Z]c|VYi�^�\_V�i@Z y g�caVWg°Z]e�\_r y ��e°c|Z_iHi@ca�sX�^vZ y \@VYi«d�^�\@\_c|VYg z �¼Z]e�r�i_V£��^�\@Z_cadY`|VYi�i y \ �
�Ac|�Ac|X���Z]e�V«e�^�g�\_r�X�caTY^vZ]c|rsX¨�Ñ`aVY�6Z]rsX�i{^vX�gF��e�r�Z_rsX�if�8^vX�g�Z]e�rsi@V���\_rAg y dWVYg��Ñ\_r�R�e1^�g�\_rsX�c|d�g�VWd�^��
�Ñ`aVY�6Z]rsX�iW��e1^�g�\_rsX�iP^�X�g���e�r�Z]rsX�if���
j g�VWZ_VYd�Z]rs\-i@e�r y `|g z V�^ z `aVFZ]r°c|g�VYX[Z_c|�Â�ÐZ]e�VYi_Vh�1^�\@Z_cadW`aVYi�^�X�g±Z]e�VWca\���\_r��ÒVW\@Z]c|VYi£^�X�gxZ_e1^vZ�caX
Z y \_X¨i@ca�sX1^v`ai�Z_e�V´V �6c|i@Z]VWX�dYV)r��"Z_e�V)Ã�«���«j�klQ�m8nÆ�ÑjÕk�^�\_��V·QSrsXÁm�rs`a`|cag�VW\�n �6��VY\_c|R�VWX[Z½��! O��7Å("
c|i�^�X°V �6�ÒVW\_c|R�VWX4Z�^vZHZ]e�V£kTQ�m�g�VYi@ca�sX�VYg°Z_r�i@Z y g��Áe�V�^��4� � car�X°dYr�`a`ac|i_c|rsX�i�^�X�gÁZ]e�V���\_rs��VY\�Z]c|VYi
r��PZ]e�VhÃ�����Ð¢¿ca� y \_V¨ÚFi_e�rÄt{i)Z]e�V�j�klQ�m8n�g�VWZ_VYd�Z]rs\�^�X�g±caX±� y�z i_VWdWZ_carsX�¬6� ÅA�|Ú-Z_e�VFj�klQ�m8n
i y�z6� g�VWZ]VWdWZ_rs\_i�^�\_V z \@caV����-��\@VYi@VYX[Z]VWg7�
(�X�V�r��7Z]e�V�R�rsi@Z2��\_r�R�c|i_caX���Ã���Ði_ca��X1^vZ y \_VYi2^�\@V�Z]e�V�Ã y ^�\@q�rsX�c y RIi_c|�sX1^�`|iY���5>��±^�X�g��C��^�R �
c|`acaVWiY��QSX¨��^�\@Z_cad y `³^�\PZ]e�V´^ z�y X�g1^vX�dYV´r��"Z_e�V´��\_rAg y dWVYgÁÃ y ^�\@q�rsX�ca^£caX�^FÃ«���i@�Ai@Z_VYRD\@VY`³^�Z]c|��V
Z_r�Z]e�rsi_V·��\_rAg y dYVWg¨caX�X y dY`aVWrsX¨X y dY`|VYrsXhdYrs`|`acai@carsX�iPc|i�rv�"i_��VYdYca^�`&caX[Z]VW\_VYi�Z�����e�V·caR���rs\@Z]^�X�dYV«r��
Z_e�V�Ã y ^�\_qvrsX�c³^¨c|i´X�r�Z�rsX�`��+\_VW`³^vZ_VYg?Z]r¨Z]e�V���e4�Ai@cadYi z VWe�caX�g?Z_e�V���\_rAg y d�Z]car�X±R�VYdfe�^�X�cai@R r��
e�VY^��A�%� y ^v\_q4i y X�g�VY\PV �AZ]\@VYR�VHdWrsX�g�c�Z]c|rsX�i z�y Z�^�`|i_r)caXFZ]e�V�t�^���e�r t0Z]e�VW��^�\@V«��rscaX��´Z_r�i@ca�sX1^v`
Z_e�VP�Ñr�\_R�^vZ]c|rsX´r��~Z_e�VPg�VYdWrsX��1X�VWg�Ã�«�°i��Ai@Z]VWR��"��e�VP��\@VYg�c|dWZ]c|rsX�iM�Ñrs\2kMQ�mÍVWX�VY\@�scaVWi�^�`�Z]VW\_X1^vZ_V
z VWZSt2VYVWXFZ_r�Zf^v`�i y ����\@VYi@i_car�X
!RP��#'("~^�X�g-VWX�e1^�X�dYVYR�VYX[Z�\@VY`a^vZ]c��sV�Z_rHZ_e�V�Ã y ^�\@q�rsX�ca^H��\@r6g y dWZ_carsX�caX
X y dW`aVYr�X � X y dW`aVYr�X�dWrs`a`|cai_c|rsX�i3! ¹ P[�7Ú�Ú ¹��7Ú�'v¦9" �
��e�V���\@VYg�c|dWZ_VYg���\_rAg y d�Z]car�X�dW\_rsi@i{i_VYd�Z]c|rsX�iH��V �6Z_\]^���rs`a^vZ]VWg-�Ñ\_rsRNX y dY`aVWrsX � X y dY`aVWrsX�g1^vZf^s��r��<Z_e�V
Ã y ^�\@q�rsX�c³^�c|X+e�VY^ �4� � c|rsX+dWrs`a`|cai_c|rsX�iW�<^v\_V���VY\��+i_R�^�`|` ! »:"3t{e�cadfe°R£^�qvVYi�Z_e�VYc|\�g�V�Z]VWdWZ]c|rsX7�M^vi·^�`|`
\_^�\_V{��\@r z VWiY�6^«dfe�^�`a`|VYX��sc|X�� y X�g�VW\@Z]^�q4caX����¿��e�V�rsX�`|�·t�^��´Z]r«g�VWZ_VYdWZ2Z]e�VWRI^�\_V{Z]e�VYca\Mg�c � `|VY��Z_rsX�c|d
g�VWd�^���dfe1^vX�X�VY`|iYÖ&�������vÛh^�X�g�� �!�<Û����M��e�c|i�R£^�qvVYi�Z]e�VYR�g�c|¤�d y `�Z]`��-^�dWdYVWi_i_c z `aVv��g y V�Z_r·Z]e�V�`ar t
z \_^�X�dfe�c|X��F\]^vZ_carsi�r�� Ps§ �"� >�����^�X�gÁ¬6�ØÅs§ �#�«��^vX�g¼Z_e�V)V �6��VYdWZ_VYgÁe�ca�se z ^�dfq4�s\_r y X�g°�1^v\@Z]c|dY`|V
�AcaVW`ag�i2dYrsX�i_cai�Z]c|X��´R£^vcaX�`��´r��&��car�X�iY�M��e�VW\_V��Ñrs\_V�^�\@r z�y i�ZP^�X�g�e�c|�se-��VY\��Ñrs\_R�^�X�dWV���car�X � VW`aVYd�Z]\@rsX
c|g�VYX[Z]c��1d�^�Z]car�X�g�VWZ_VYdWZ_rs\{`ac|q�V�Z]e�V«�&\]^vX�i_c�Z]car�XFu�^�g�c³^vZ_carsX�p�V�Z]VWdWZ]r�\��Ñ�{u�p���c|i�\_V�� y ca\_VWg7�

QSX£Z_e�V�j�klQ�m8n±V ����VY\@caR�VYX[Z{Ã y ^v\_q�r�X�c³^�t{ca`a` z V�\@VYdYr�\_g�VWg�caX�Z_e�V�R y rsX�^�\@RÆ�Ac³^«Z_e�VYc|\�g�c � R y rsX
g�VWd�^��·dfe�^�X�X�VW` �[^�X�g´caX�Z_e�V8j�klQ�m8nÁm�VYX[Z]\_^�`1b8^v\_\_VW`7�ÑjPm8b��<�Ac³^�Z_e�VYc|\¿g�c � VW`aVYd�Z]\@rsX�g�VWd�^��·dfe�^�X�VY` �
QSX¼^�g�g�c|Z]c|rsXhZ_rFZ_e�V´�{uPp·�~Z]e�V)jPm8b>dYrsX�i_cai�Z]i�r��3Z]e�V´QSX�X�VY\��&\]^�dfq4c|X����A�Ai@Z]VWR ��QS�P����^�X�g©Z_e�V
��c|R�V��"\@r�µ@VYd�Z]c|rsX�m�e1^�R z VY\����{�3m����1��e�V�VW`aVWdWZ]\@rsX�cag�VYX[Z]c��1d�^vZ_carsX£^�R�rsX���Z_e�V�^ z�y X�g1^�X[Z{��car�X�i
r�� y X�g�VY\@`|�AcaX���VW��VYX[Z]iW�Ac|i rsX�V2r���Z]e�V�R£^�c|XHZ]^�i_q4i r��1Z_e�V8�{�3m+�6ca^�VYX�VY\_�v�·g�VW�Òrsi@c|ZY� Q�r t2VW��VY\MZ]e�c|i
\@V � y VYi�Z z VYdWrsR�VWi�c|X�VW¤�dYc|VYX[Z�^vZ���^�\@Z_cadY`|V´R�r�R�VWX4Z]^�^v\_r y X�gxÚ��VWª�®�¯)^�X�gÁcai���\]^vdWZ]c|d�^�`|`|�hX�r�Z
�ÑVY^�i_c z `aV��Ñr�\3`a^�\_��VY\ R�rsR�VYX[Zf^��<j8Z z VWi@Z��[Z_e�V{�{�2m±��carsX´VW`aVWdWZ]\@rsX�i_VY��^�\]^vZ_carsX)dY^��1^ z c|`ac�ZS��VWX1^ z `|VYi
^F`ac|R�c�Z]VYg©^vdYdYVWi_i�Z_r�Z_e�V$� >�� � \_VW�scar�X7� z�y ZHX�VW��VY\�Z_r�Z_e�V%� � \_VY��carsX7����e�VW\_VW�Ñr�\_V-^vX+^�g�g�c|Z]c|rsX1^�`
g�V�Z]VWdWZ]r�\£t{c|Z_exVW¤�dWcaVYX[Z�VW`aVWdWZ]\@rsX � ��carsXÍi_VW�1^�\]^�Z]car�Xxcai�X�VYdWVYi@i]^�\��xZ]r°�ÒVW\@�Ñrs\@R Z_e�Vhg�c � VW`aVWdWZ]\@rsX
��^�`ai@r�e�c|�se � ���8i@caX��s`|V)VY`aVWdWZ_\_rsX�����e[�Ai_cadWi·��\@rs�s\]^vR��-��e�caiHt�^�i«Z]e�V�R£^�c|XÁc|i_i y V�Z_rh��\@rs�Òr�i_V�Z_e�V
�{uPp�! ¥A�lÚ ¹s¦:" �
QSX¼^�g�g�c|Z]c|rsXhZ_r�VW`aVWdWZ]\@rsX©cag�VWX[Z]c|��d�^vZ_carsX7�ÒZ]e�V´�{uPpIt{c|`a`&i_VW\@�sV�^�i�^-Z]\@ca�s��VY\��Ñrs\�VY`aVWdWZ_\_rsX�i�t{c�Z]e
R�rsR�VYX[Zf^�e�c|�se�VY\ Z_e1^�X�¹��VWª�®�¯Ä�¿j�Zf^�i@q·Z]e1^�Z2c|iMX�r�Z3`aVWi_i"caR���rs\@Z]^�X[Z Z]e1^vX�VW`aVYd�Z]\@rsX�c|g�VYX[Z_c|�1dY^ �
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Z_carsX7��VWi_��VYdYca^�`a`���caXFZ]VW\_R�i�r��<Z]e�VHi_R�^�`a`l��\_rAg y dWZ_carsX�\]^�Z]VYi�r��3Ã y ^�\@q�rsX�c³^��8Ô�c�Z]eFZ]e�VH�{u�p¶Z_e�V
X y R z VY\Pr��¿\_VYdWrs\_g�VYg � >��2i�t{c|`a` z VHVWX�e1^�X�dWVYg z ��^)��^�dWZ_rs\ O£^�X�g�Z]e�VHX y R z VY\Pr��¿\_VYdWrs\_g�VYg ��i
t{c|`a` z V�VYX�e1^�X�dWVYg z �-^vX-rs\_g�VY\3r��lR�^��sX�c�Z y g�V ! Ú�¹s¦(" � ��e�V��{uPpCt{c|`a`�^�`ai@rHc|R���\_r �sVPZ]e�VPZ]\]^vdfqAc|X��
dY^��1^ z c|`ac�ZS�£r��&Z]e�V«�{�3m��
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��e�c|iMZ]e�VWi_cai"t{ca`|`�g�VY^�`1t{c|Z]e)Z]e�V�\@V�^�g�r y Z3dfe1^�R z VY\3r��~Z_e�VPj�klQ�m8n+�{u�pC^�X�g�c|Z]iM��e4�Ai@cadYi2�ÒVW\@�Ñrs\ �
R�^�X�dWV8caX�Z_e�VPÃ y ^�\@q�rsX�ca^�i_VWdWZ_rs\_i"��\@r6g y dYVYg)c|X·e�V�^��4� � c|rsX´dYrs`|`ac|i_car�X�iY��j�iMi y dfe7�sZ_e�V8Z]e�VWi_c|iMg�V�^�`|i
t{c�Z]e�ZSt�r)��e[�Ai_c|dYi{�1VY`|g�i �"p�V�Z]VWdWZ]r�\���e[�6i@cadWi�^�X�g�e�V�^��4��carsX���e4�Ai@cadYiW��¢1\@rsRU^�dY^�g�VWR�c|d��Òr�caX[Z�r��
�AcaV�t:Z]e�VYi_V�ZSt2r��1VW`ag�iP^�\@VHX�rvZ�\@VY`a^vZ]VWg�Z_r�VY^�dfe�r�Z_e�VY\�Z_e�VY\@VW�Ñrs\@V«Z_e�V�Z]e�VWi_caiPcai{i y�z g�c|�Acag�VWg�c|X[Z]r
Z_e�\_VWV«��^�\@Z_iY�
G<$ I " 0=�AG �sVYX�VY\]^v`ac|Z_caVWi�Z]r z rvZ]e©�1VY`|g�i�t{ca`a` z V)��\@VYi@VYX[Z]VWg���\@VYi@Z_\_c|dWZ]VWg¼Z_r�� y \@�AcaV�t�t{e�c|dfe°^v\_V
\@VY`³^�Z]VYg¨Z_r-Z]e�V´Z]e�VYi_c|if�½�)m�e1^���Z_VY\«¬-�sc��sVYi�^���e[�Ai_c|dYi«i@Z]^vZ]V´rsX©e�VY^��A� � carsX©dYr�`a`ac|i_c|rsX�iY�~Ã�«�&�7c|Z_i
��\@rs��VY\@Z_caVWiH^vX�g°i@ca�sX1^�Z y \@VYi«^�X�g°^�XÁr ��VY\@�Ac|VWtIrsXÁkMQ�m�^�X�g¼Z_e�V�j�klQ�m8n:V �6�ÒVW\_c|R�VWX4Z�^�X�g¼c|Z_i
i y�z6� g�VWZ]VWdWZ_rs\_iW�"m�e1^���Z_VY\M¹P�sc|��VYi¿^�i y R�R�VY\���rsX·VYX�VY\_�v�H`|rsi_i&caXH�[^�i@VYi ^vX�g�Z]\_^�X�i@c|Z]c|rsX«\]^�g�ca^vZ]c|rsX7�
^�iPZ]e�V�R£^�c|Xh��\@r6dWVYi@i_VYi�r�Xht{e�cadfe�Z_e�V·VW`aVYd�Z]\@rsX�cag�VYX[Z]c��1d�^vZ_carsX�r��MZ_e�V·�{uPpÆ\_VY`|caVWiY��m�e�^���Z]VW\ O
dWrsX[Zf^�c|X�i�^�\_V��ÑVY\_VWX�dYV£i y R�R�VW\@�©r���Z]e�V��{u�p���^�\]^�R�VWZ_VY\@iY�¿��e4�Ai@cadYi�R�r�Z_c|�v^vZ_carsX�iW��^�X�gÁg�VYi@ca�sX
dW\_c|Z_VY\@c³^��
G<$ I " 0=� G=G Z]e�V�\_VY^�g � r y Z�dfe1^�R z VY\�r���Z_e�V��{u�p t{ca`a` z V�i@Z y g�caVWg7��m�e1^��6Z]VY\-Å©g�V�^�`|i�t{c�Z]e
VW`aVYd�Z]\@rsi@Z]^vZ]c|d�i@caR y `a^vZ]c|rsX�i�r���Z_e�V£dfe1^vR z VW\Y�M^vcaR�caX��FZ]r�g�VWZ_VY\_R�caX�V�Z]e�V£VY`|VYd�Z]\_r�i@Zf^�Z]cad£^�X�g°Z_e�V
�sVWrsR�VWZ]\@cad´i@VWZ_Z_caX���iHr��2Z]e�V�dfe1^�R z VW\�^�X�g+^Fg�\_c��ÂZH�s^�i�R�c �6Z y \_Vv�£QSX+m�e1^���Z_VY\ P�Z]e�V�\@VYi y `|Z]i«r��
Z_VYi@Z_i2r�X�Z_e�V{�sVYrsR�VWZ_\_c|d�^�`1^vX�g�VW`aVWdWZ]\@rsi@Z]^vZ]c|d{i@Zf^ z ca`|c|ZS�«t{ca`a` z V{g�c|i_d y i_i_VWg7�2m�e1^���Z_VY\ '�dYr �sVW\_i2Z_e�V
^�X�^�`|�Ai_c|iMr�� z VY^�RÆg1^�Zf^�t{c|Z_e���carsX�i"^vX�g)VY`aVWdWZ_\_rsX�iW� QSX��1^�\@Z_cad y `³^�\&Z]e�V{��c|rsX � VY`aVWdWZ_\_rsX´i@VY�1^�\_^vZ]c|rsX
dY^��1^ z c|`ac�ZS��r�� Z_e�V�g�V�Z]VWdWZ]r�\�^�X�g�c�Z]iPg�VY��VYX�g�VYX�dWV´rsXhZ_e�V��1^v\@Z]c|dY`|V«R�rsR�VYX[Z y R t{c|`a` z V�i�Z y g�c|VYg
^�i<t�VW`a`�^vi Z]e�V8��rsi@c|Z]c|rsX·^vX�g)^�X�� y `³^�\<\_VYi@rs` y Z]car�X�i ^�X�g·Z]e�VWca\ g�VW�ÒVWX�g�VWX�dYV{rsX·Z_e�V8i_c|�sX1^�` � Z_r � X�r�cai_V
\_^vZ]c|r��
I "#0�� G=G=G dYr ��VY\_i2Z]e�V�i_caR y `³^vZ_VYg���e[�Ai_cadWi8��VY\@�Ñr�\_R�^�X�dYV{r��~Z]e�V�dYVYX[Z_\]^�` z ^�\@\_VY`�c|X�Z]e�V�Ã y ^�\@q�rsX�c³^
i@VYdWZ_rs\Y�MQSX�m�e1^���Z_VY\8»�^�X£r �sVW\@�AcaV�t�rsX�Z_e�V�Ã y ^�\@q�rsX�c³^Hi��Ai@Z]VWR�i8^�X�g£Z_e�VYc|\2��\@r6g y dWZ_carsX�\]^vZ_VYi2caX
� z6� � z dYrs`|`acai@carsX�i2^�Z8kMQ�m�VWX�VY\@�scaVWi2t{ca`|` z V��sc|��VYX7�3m�e1^v��Z]VW\8¥�i@e�r t{i8Z]e�V�g�VWZ_VYdWZ_rs\8\@VYi_��rsX�i@V�r��
Z_e�V�jPm8b���c|Z]i{g�V�Z]VWdWZ]c|rsX�VW¤�dYc|VYX�d���^�X�g�Z_\]^�X�i@�sVW\_i@V�R�rsR�VWX[Z y RN\_VYi@rs` y Z]car�X7�3¢¿caX1^v`a`|��c|Xhm�e�^�� �
Z_VY\hÚ�¦ÁZ]e�Vhd�^��1^ z ca`|c|ZS�Ðr���Z_e�VhjPm8b�Z_r+g�V�Z]VYd�Z�Ã y ^�\@q�rsX�ca^°i@�Ai�Z]VYR�i-t{ca`|` z Vhg�cai@d y i@i_VYg�t{c�Z]e
i@�ÒVWdYc³^v`lVYR���e1^�i@caTYV�r�X�Z_e�V�\_rs`|V�r��&Z]e�V��{uPp¶caX�Z_e�cai���e[�Ai_c|dYiPi_VWdWZ]r�\Y�

j�`|Z]e�r y �sexZ_e�Vh�{uPpDcai�X�r t caXxZ_e�VhR�^�i_i � ��\@r6g y dWZ_carsX���e1^�i_Vv�{i_rsR�Vh�1^v\]^�R�VWZ_VY\_i�t{e�cadfe�^v\_V
�sc��sVWX�c|XFZ_e�cai{i�Z y g��FdWr y `|g�dfe�^�X��sV«caX�Z]e�V«� y Z y \_Vv��¢1rs\{^vX y ��g1^vZ_VYg�i_V�Z�r��<�1^�\_^�R�VWZ]VW\_i{i_VWV«Z_e�V
e�r�R�V � �1^���V�r��<Z_e�V��{u�p �
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HJILKMINKMOQPSRMT4UVPWUYX[Z)\^][_M`Nab]dcfehgjilkmaonYprqtsvur`w_Mcyxtklz|{t}�~A�v�m��UVX�Z=UVX�Z;PS��Ty��X��j�lXL��Z;���;�V�Q��Z��hZ�OjZ;�mUY��P��
� KMRSI�ZmUY�Q��KMOQOQTW�jI�UYZ��YKM�mUY�jI[RW��T���UYZ � ����UYX[ZL\^][_M`Nab]dc����dnYprcLprqtsvu�`w_Mcyxtklz^{b}��^�v���hKM���[Z��SZ�OjPS�wZ;�
UVPE��Z��V���V�j�wZv��UV�VPSI�RMOQT��QI�UVZ;�VKM��UV�jI�Ry��T���UYZ � �� h¡¢X�Z'}�~£���NKM��UY�j��OjZ���KM�VZvZ;OQZ;�mUY�V�Q��KMOQOQTE�lXNKM��RSZ;�¤KMI��
UVX�Z���P�UYZ;I�UV�¥KMOw��ZmUJ�hZ�Z;I�UYX�Z �§¦ PSOQOjP ���^K¨{ª©¬«�M�J�JOjK��v®�¯±°N²�³µ´�¶¸·º¹b»h«�d����X�Z��VZv'�Q��UVX�Z����j��UlKMI[�;Z
�wZ�UJ��Z;Z�I¼UYX�Z��jI�UVZ;�YK���UY�QI�Rµ�NKM��UY�j��OjZ��EK�I��¼·º¹b»>´½©¬«�© ¹�¾%�Q��UVX�Z�¿A`6i)zmabnÀ]Nkmab]dnYiµklpr`[zmaÁ_M`Na^���ÂUYX
��X��Q�lX)UYX�Z¸�jI�UYZ��YKM�mUY�jPMIL�;PMÃ���OjZ��; A¡¢X�ZÄ�QI�UYZ;�VKM��UV�jPSIL��ZmUJ�hZ�Z;I�UYX�Z¸�NKM��UV�j��OjZ;���j� � Z����¥K�UVZ;�2UYX���PSÃ�RSX
�d�j��UYÃNK�Ot�[Z�OjZ���UY���j�;KMOjOÂTLI�Z�Ã[UY�VKMOÅ��X�P�UYPSI��� 
HJIÆUYX�ZÇ}v�^��UVX�Z�ÈNZ;OQ���2KM�VZ¨É�ÃNKM��ÊÆKMI��¼RMOjÃ�PSIËÈNZ�Oj���y���ÂUYXÆUYX�Z�KM���VPd�;�¥KrUYZ;�Ì�NKM��UY�Q�;OjZ��yÉ�ÃNKM�VÊ��
KMI[�ÇRSOQÃ�PSI��W{ÎÍ[_MnÀaJpr`[zV�m �}ÄÃNK��VÊ��¸K��VZ��V���QI��l©Ä®MÏy��KM��UV�j�;OQZ;�|KMI��¤��KM����T¨�QIÇKM�[���QUV�jPSI�UYP2UYX�Z�Z;OQZ;�mUY�V�Q�
�lXNK��VRSZ=PSI�Z¸P ¦ UYX���Z;Z=���QÐ�Z;��Z;I�U�klprgjprnvkl�[_MnbÑdi��; �¡¢X��Q�hÉ�ÃNKMI�UVÃ � IdÃ � ��Z��hXNK��h�wZ;Z;IL�jI�UY��P���Ã[�;Z;�EUYP
K��SPM�j��UYX�Z¢�d�jPSOjK�UY�QPSI4P ¦ UYX�Z|Ò�KMÃ�Oj�NZÀÓ��;OjÃ[�V�jPMIE�����jI����j��OQZrÔY *}ÄÃNKM��Êd��KM���wZ�K��£�QI��V�ÂÓÄÕ¢_MÖMprnYzG��Z;I�P�UYZ;�
���ÂUYX¼]�×tØr×Îzl×Jkl×tÙ;��K�I��¼aA��X��j�lXÚKM�VZE�VZ;����Z���UV�Q�SZ�OQTM�GUYX�Z¤]¬Íw�¢ØdprÛ*`N�Azmaon�_M`dÑdim�|kl�[_MnÀcy�¢Ùmpraoaªprcy�GKMI��
aJplÍ¤ÉdÃ�KM�VÊ��; ´vOQÃ�PSI��¸KM�VZ4UVX�ZyZ;OQZ;��UV�V�Q�'I�Z�Ã[UY�VKMO�R�KMÃ[RSZ4�wPS�VPSI[�Ä��X��j�lXµ�jI�UVZ;� � Z;�[�¥K�UVZ'UYX�Z'��UY��PSI�R
�QI�UVZ;�VKM��UV�jPSIËK�I��Æ��KM����T�UVX�Z � �VZ�OQ�MZ;���;PSOQPS�'�lX�KM�VRSZ¨K�I��ÌKM�y�VÃ��lXÆUYX[Z�TÚ�;KMIÆ�jI�UYZ��YKM�mU4���QUVXÆZ�KM�lX
PMUVX�Z;�� �¡¢X��Q�£�Q�APSI�Z�P ¦ UVX�Z � K��jI����QÐ�Z;��Z;I���Z;�£��ZmUJ�hZ�Z;I¨}v�^��KMI��L}v~A�4 �Ü=I�PMUYX[Z;�£�lXNKM�YK���UYZ��V�Q��UY�Q�
���ÂÐ6Z��VZ�I��;Zy�wZ�UJ��Z;Z�I��wPMUYX,UYX[Z;PS���jZ;���Ý�j�ÄUVX�Z4��Z�KMÊ�I�Z��V��P ¦ UYX�ZyZ�OjZ;�mUY��P � K�RSI�Z�UV�j�4��PSÃ���OQ�jI�RE��X��j�lX
¦ KM���jOQ�QUlKrUYZ;�wUYX�ZAK�����Oj�Q��K�UV�jPSI=P ¦ ÍNimnmao]dn;Ùl_Maoxtpr`yaÎ�Nilprnmu�UYP���Z;���;���j�wZ£Z�OjZ���UY��P � KMRSI�ZmUY�j�;KMOjOÂT��jI�UYZ��YKM�mUY�QI�R
��T���UYZ � �� �ÞhKM�VZ���PMI¨KMI�ZmÓ��NKMI[�V�jPMI��QI)�wP¬��Z;����P ¦ ·ß¹o»¸�dUYX��Q�hUYX[Z;PS��T)�;PMI��V�Q��Z;���hUYX�Z��[�VPS�wZ;��UY�jZ��^P ¦ZÀÓ[�lX�KMI�RS�QI�R � PS�VZ*UVXNKMI'PMI�Z��[X�PMUYPMI'�jIvUYX[Z��QI�UVZ;�VKM��UV�jPSIÝ� UVX�Z���P��J�;KMOjOQZ;�2`6i�àSabqJaJprqJgjiV_�ØMxÎ`dÑ�prn�ØdimnrábzJâr 
¡¢X��Q�¸K�OjOjP ���¢UYPE��KMOQ�;Ã�OjK�UYZ�UVX�Z ¦ PM�V�;Z��¸�wZ�UJ��Z;Z�I%UYX�Z��NKM��UY�j��OjZ��=�QI��MPSOQ�MZ;�¤�jI¨UYX�ZW�jI�UYZ��YKM�mUY�jPMI����ÂUYX
X��QRSX�KM�;��Ã��YK���TS �ã��QI��;Z�·º¹b»ä�Q�^�SZ���T¨� � KMOQOt�dX��jRSX[Z;�¢�wP¬��Z;���=�;KMI���ZvI�Z�RSOjZ���UYZ��Ý 
�hPSI�UV�YKM��T�UYP¤UYX�Z�Z�OjZ;�mUY��P � K�RSI�Z�UV�j�2�;PSÃ[��Oj�QI�R%�;PMI���UYKMI�UyUYX�Z¨}v�^�å�;PMÃ���Oj�QI�R%æS��PSI���UlKMI�UYæµ·ßçW�Q�
I�P�U��VZ�K�OjOQTE�;PMI���UYKMI�U¸��Ã�U��QU��j�¢�VK�UYX[Z;��Ky��UV�VPSI�RMOQTL��KM��Td�jI�R ¦ Ã�I��mUY�QPSI¨P ¦ Z�I�Z;��RMT¨KMI[� � P � Z;I�UYÃ �
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�QI��MZ;���VZ;OÂTÚ����PS�wPS��UV�jPSINK�OAUVP%���Q��UlK�I��;Z��wZ�UJ��Z;Z�IÆUVX�Z��jI�UVZ;�YK���UY�QI�R%�NK���UY�Q�;OQZ;�;� d��KMI��I?h°A@N³ �j�'UVX�Z
}v�^��Z�I�Z;��RMT¼����KMOQZM J?^°A@N³ ��Z;����Z;�VZ�I�UY��UYX�Z¤Z;I�Z��VRMT �V�;KMOjZÇK�UL��X[�j�lX¼UVX�ZÇ��UY�VPMI�RÚ�jI�UVZ;�YK���UY�QPSI
�wZ;��P � Z��L��UY�VPMI�RK1 © ÏL4b  ¡¢X�ZÇ��KMOQÃ�ZÇP ¦ ?^°A@N³��hKM�)��ZmUYZ�� � �jI�Z�� ZmÓ��wZ;�V� � Z�I�UlKMOQOQTËUYP ��Z%KM��PMÃ[U
ÏM3M3ON�ZQPR1 ©�¹/4t 
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��PS�VOQ�±�m�Å��Z;����Z;��Z;I�UYZ��Ú��T,É�ÃNKM�VÊMv�K�I�UV�Â�ÁÉdÃ�KM�VÊ%�wPSÃ�I[� ��UlK�UVZ;�E{ � Z;��PSI��l��KMI[� UVX��VZ�Zm�JÉ�ÃNK��VÊ��){oKMI�UY� �
É�ÃNKM��Ê��l�¸�wPSÃ�I��µ��UYK�UYZ��2{o�NK���TSPMI��l�À '¡¢X��Q�Ä�VÃ�RMRSZ;��UY��UYXNKrUÄUYX�Zy�QI�UYZ;�VKM��UV�jPSIÇ��ZmUJ�hZ�Z;I�É�ÃNK��VÊ��vKMI��
RSOQÃ�PSI�� � Ã���U*�wZh��UV�VPSI[R�K�U�OjKM�VRMZ����Q��UYKMI��;Z��V�;KMOjZ��; �¡¢X�Zh��PMUVZ;I�UY�jKMO���ZmUJ�hZ�Z;IyUYX[Z^É�ÃNKM�VÊ����QI��;��Z�KM��Z;�
���ÂUYXËUYX�Z����Q��UlK�I��;Z¨�wZ�UJ��Z;Z;I UYX�Z � ���VPµUYXNK�U2�ÂU���Z��;P � Z;��Z;I[Z;�VRMZ�UY�Q��KMOQOQT ¦ K �MPS�YK���OjZ�UYP ��Ã��QOj�ÌK
É�ÃNKM��ÊMv�KMI�UY� �JÉ�ÃNKM��Ê �NKM�Q� ¦ �VP � UVX�Z,��KM�;Ã�Ã � UYPÆ�;��Z�K�UVZ ��PSOjPS��OjZ��V� � Z;�VPMI��;  ¡¢X��j�¨�wZ;XNK��d�jPM���Q�
��Z F Z���UYZ��Ç�QI¨UVX�Zv��P�UYZ;I�UV�¥KMOÝP ¦ UVX�Zv��UY��PSI�R��jI�UVZ;�YK���UY�QPSI>6
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¡¢X�Z£ÈN�V��UGUVZ;� � ��X�P ���GUYX�Z^�hPSÃ�OQP � ���ÁOj�jÊ�Z*��Z�XNK��d�jPS�ßP ¦ UVX�Zh��UY�VPMI�R¸�QI�UVZ;�VKM��UV�jPSIÝ ßHÁU��VZ;�[�VZ;��Z;I�UY��UVX�Z
ZÀÓ[�lX�KMI�RSZ�P ¦ PSI�Z'RSOjÃ�PMI%��ZmUJ�hZ�Z;I UJ�hP¨É�ÃNKM��Êd�2{ OjZ;KM���jI[R)PS�V�[Z;�l�À v¡¢X�Z��VZ;��PSI��,UYZ�� � �VZ;�[�VZ;��Z;I�UY�
UVX�Z�RSOjÃ�PMI��A�VZ;O ¦ �J�QI�UVZ;�VKM��UV�jPSIÝ ßÜ^U�O¥KM��RSZ¢���j��UlKMI[�;Z;�AUYX[Z|Z�I�Z;��RMT y ��VZ;KM�lX�Z��hK���KMOjÃ�Z¢��X��Q�lXL�Q�*O¥KM��RSZ
Z�I�PSÃ�RSX UYP%���VZ�KrUYZ�K�I�Z�� É�ÃNKM��Ê{vdKMI�UY�Â�ÁÉ�ÃNKM�VÊ �NKM�Q�; -| �QUVX�UYX[�j�'�wZ;X�K �d�QPS�;��ÉdÃ�KM�VÊ���KMI���RSOjÃ�PMI��
�wPS�V��Z;���|UVX�ZvOjPSI�Rr�J���Q��UlK�I��;Z�����PS�wZ;��UJT)P ¦ klpr`�¿A`6imcLim`Nao 
HJIË~*É�ÃNK�UV�jPSIÌÏd Q©LUVX�ZL��PSI[ÈNI[Z � Z;I�U��j�W�VZ F Z;��UVZ;�Æ��T UVX�Z)�QI��;��Z�KM��Z)P ¦ ·ßç'K�U'� � KMOjO � P � Z;I�UYÃ �UV�YKMI�� ¦ Z;�¤{oOjKM�VRMZ)S�À����Z;��Ã�OQUV�jI�R,�QIÌ��UY��PSI�RSZ�� ¦ PM�V�;Z�����ZmUJ�hZ�Z;I¼UVX�Z¨�NKM��UVPSI��2K�U�OjKM�VRSZ��4���Q��UlK�I��;Z��;�
��X��Q�lX,�;PSI�ÈNI�Z;�ÄUVX�Z � ���QUVX��jIÇKL� � KMOQOß��Z;RS�QPSI%PSI¤UYX�Z4PM�V��Z��¸P ¦ XNK����VPSI,���~}�Z;��{$�/© ¦ � 5 �m Ä¡¢X[�j�
��PS�V��Z;�V�wPSI��[�|UVPEK�I�Z�I�Z;��RMT¨�V�;KMOjZ�K�U¢UVX�ZvOjZm�SZ;OÅP ¦ ?h°n@N³£ 
�-�Q��rH��s�kAs��$�D���Lq�qC��knr!t
ã��QI��;Z�UVX�Z¤É�ÃNK��VÊ��LK��VZ¨�;PSI�ÈNI�Z;�6�¢�QU��j�yI[PMU2��PS���V�Q��OjZ�UYP PS����Z;���SZ¤UVX�Z � �[�j�VZ���UVOQTS Æ¡¢X�Z��j��ZmÓ��Q���
UVZ;I���Z)�^KM�'�jI ¦ Z��V�VZ��Ë��T���Z�Z;�Æ�jI[Z;O¥K���UY�Q�m�Á�V��KrUVUYZ��V�QI�R¤P ¦ Z;OjZ���UV�VPSI��yPMIÚXNKM����PSI���1 ©�����©L�d��©��;4^KMI��
���>�/� KMI�I��QX��jOjK�UY�QPSI)ZmÓ��wZ;��� � Z;I�UY�*1 ©¬¾�4t �¡¢X��Q�ÄKMOQOjP �hZ��¤UVPL����PS��ZvUYX[Z;�j� � P � Z�I�UYÃ � ���Q��UV�V�j�[Ã[UY�QPSI
���ÂUYX��QI�UVX�ZW�wPSÃ�I[�ÇXNKM�[�VPSI��Q�v��UlKrUYZM ¢HÁU|�hKM� ¦ PSÃ[I��¤UVXNK�U|���QUYX�O¥K��VRSZ � P � Z�I�UYÃ � UV�YKMI[� ¦ Z;� ¦ �VP �K'����K�U�UYZ��V�jI[R'Z;OQZ;�mUY�VPMILUYPyKW�NKM��UVPSIÝ��UYX�Z¸O¥K�U�UYZ;�£�VZ�Z � ��UVP4��Z�XNK��SZvKM��� ¦ �ÂU���Z;��Z ¦ �VZ�ZM *HJI���PSI�UY�YK���U
UVPLOjPMI�RE����KMOQZ'���Q��UYKMI��;Z��;��·�8hKM���[�VP�KM�lX[Z;��}�Z;�VPLK�U=�VX�PS��U��Á���j��UlKMI���Z;��K�I��¤UVX�Z'�wPMUYZ�I�UY�¥K�Oß�wZ;��P � Z;�
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��Z�KMÊ±�dUYX�Z=ÉdÃ�KM�VÊ��^K��VZ¸�VKM�j��UYP ¦ PSOjOQP �¼UYX[Z=��X�PS��Uh���j��UlKMI[�;Z|���VPS�wZ;��UJT2P ¦ _rzmurc¸Íwaªpraoxtk��ÀnYiliVØdprcy �Ü¸�
K ¦ Ã�I���UV�jPSIEP ¦ 9 . �[·�8º�^K�� � Z;KM�VÃ[�VZ;�LK�U��º~AÒ�� ¦ PS�A�jI[��UlK�I��;Z��[��T�UYX�Z¸��~��ºÒ��=H£�hPMOjO¥K���PS�VK�UY�QPSIyP ¦�^~������ ���º~AÒ 1 ©��/4b �¡¢X�Z � Z;I�UV�jPSI�Z������QÐ�Z;��Z;I�UY�jK�UY�QI�R¸�lXNK��YKM�mUYZ;�AP ¦ ?h°n@N³%�wZ�UJ��Z;Z�IEUVX�Z¢�;PSI�ÈNI�Z;�
{ XNKM����PSI��j���¸�hPS��Oj� K�UvUYX�Z2�V�;KMOjZ�P ¦ 9 .��R?^°A@N³ KMI�� UYX�Z���Z��;PSI[È�I�Z;�Ú��PS�VOQ��KrUd9 .� ?h°n@N³£�
��Z F Z���UY�|UYX�ZW}v�^��K���T � ��UYPMUV�j� ¦ �VZ�Z;��P � �[�VPS�wZ;��UJTS £HÁU=�hKM�|PSI�ZvP ¦ UVX�ZvÈN�V��U=�wZ;���;Z��[UY�QPSI�����X��j�lX
OQZ�KM��UYPyUVX�Zv���VZ����j�mUY�jPMI�P ¦ UVX�ZW}«vÒ ZÀÓ��j��UVZ;I���ZD1 ©�!/4b 
¡¢X�ZWKM��T � �[UVPMUY�Q� ¦ ��Z;Z���P � ����PS��Z���UJT¤K�U|� � KMOQOÝ���j��UlKMI[�;Z;�|�j�|K��;PSI[�VZ;É�Ã�Z�I��;ZyP ¦ UYX[ZW��Z;O ¦ �jI�UYZ��YKM�À�UV�jPSI2P ¦ RMOjÃ�PSI[�; GHÁU � KMÊMZ��^}v�^�4�dKM��}�~£�4�dKM���;Z��V�V�Q��OjZ�UYP��wZ;��UVÃ��V��K�UY�QPSI2UVX�Z;PM��Ty��X��Q�lXL��Z��V�;���j�wZ;�
��T���UYZ � �^���ÂUYX)OjKM�VRSZ"9 . �w�[_Mn�Ø�ÍwnYp klilzlz ilzm���SZ���TL��Z;OQOt �"ÄI)UVX�ZÄPMUVX�Z;�^X�KMI��LUVX�ZÄ��UVÃ��[TLP ¦ �jI�UYZ��YKM�À�UV�jPSI������QUYX�� � K�OjO 9 . �wz p#�Àa6Íwnlp klilzlz ilzm��PS�hUVX�ZÄ��UVÃ��[T�P ¦ X�KM���VPMI��j�ÄRM�VPSÃ�I[����UlKrUYZ;���[��X��Q�lX���Z;É�Ã��Q�VZ
OQP¬� � P � Z�I�UYÃ � UY�YK�I�� ¦ Z��;�ß�j��I�PMUv��Ã�$2�;�QZ;I�UW���ÂUYXµ�wP¬��Z;���NKM��Z;� ��Z���UVÃ��V�NKrUY�jPMIµUVX�Z;PM�V�jZ��vP ¦ UVX�Z��UY�VPMI�RL��KM��Td�QI�RL��PSÃ���OQ�jI�R2æS�;PMI���UYKMI�UYæ� ÄãdTd��UYZ � �=���QUYX¤��UV�VPSI�RL�;PSÃ��[Oj�jI[R��±�t  ZM |�;PSI[È�I�Z;� � K�UVUVZ;���
� Ã[��U��wZvUV�VZ;K�UYZ�� `6pr`NqjÍNimnÀao]�n�Ùl_MaoxÎÖMimg u� *Ü^U�UVX��j�¢OQ� � �QUAUYX�ZW}v�^� PS���VZ�����KM��OQZ;����K�I��wZ���K�Oj�;Ã[O¥K�UVZ;�
���ÂUYX��QI)UYX�Z&%Ý_MabaoxtkliL\���s ¦ PS� � KMOQ�j� �  
j�'�� �)(+*b�Q��r[rHqus����+t
HJIÇUVX�Z'OQ� � �QU�P ¦ �MK�I��j��X��jI�REÉ�ÃNKM�VÊ � KM�V��Z;���6UYX�Z4}v�^�,�ºKMRS�YK�I�RS�¥K�I¤�Q�¸�lX��Q�YKMOQOQT��QI���KM���¥KMI�U|��Ã�ZWUYP
UVX�Z¢�NKM��UY�j��OjZ���X�Z;OQ�j���QUJTW�;PSI���Z;���MKrUY�jPMIÝ �-�xÂÑr�daoqwKMI��¨gji.�Àabqt�[_M`wØdiVØ^É�ÃNKM��Ê��£�[P�I[PMU � � Ó� ��hPSI[�V�j�[Z;�V�QI�R
UVX�Z¨]¬Í K�I�� ØdprÛ*`�É�ÃNKM��Êd����UVX�Z�Oj�jRMX�UVZ;��U����ÂUYX km]dnmnYim`Na � KM�V��Z;�E{�� � N¤ZQP�� � Ã��lX OQP �hZ��vUVXNKMI
?h°n@N³£�hUYX[�j���;PSI[��UY�ÂUYÃ[UVZ;�LKMI0/�14{tÏS�#2435/�14{tÏS�76 ��T �E� Z�UV��TS äHJI }v�^����KM�;Ã[Ã � ��X�Z;��Z%·�8W�Q�
OjKM�VRSZ��WUVXNKMI };Z��VP��AÉ�ÃNKM��Êd���;KMIÆ�jI�UYZ��YKM�mU��AOjZ;KM���jI[RÇUYPµKMIÆ�QI��;��Z�KM��Z�P ¦ UYX�Z��j� � KM�V��Z;��Ã��ËUYP%UVX�Z
ØMur`w_McyxtkV_Mg���KMOjÃ�Z��ÄP ¦ ¹{3M3�N¤ZQP ¦ PM�¸UYX�ZL]�KMI��ÌØ4É�ÃNKM��Êd�vK�I�� �M3{3-N�ZQP ¦ PS�¸UVX�ZEz=É�ÃNKM��ÊI1 ÏM3;4b 
ã��QI��;Z^K � K��V�V�Â�SZ^É�ÃNK��VÊ'�;KMI�I�P�U � P �MZh���QUVX'UYX�Z��SZ;OQP����QUJTWP ¦ Oj�QRSX�U����QU��j�*KMOÂ�^K�Td���wPS�V���j��OQZ�UVP¸ÈNI��2K
��Z ¦ Z;��Z;I���Z¸��T���UYZ � �QI2��X��Q�lX�Kv�V�jRMX�U��JXNK�I���Z;�EÉ�ÃNKM�VÊyX�KM�hK��V���QI)KMI�UV�j�NKM�VKMOjOQZ;OdUYPWUVX�Z � P � Z;I�UVÃ �  
| X�Z�ILK�É�ÃNKM��Ê4�;PMÃ�Oj�2KM���wZ�K���UYPv��Z¢���jRSX�U��ºPS�*OjZ ¦ U��ÁXNKMI���Z��Ý����Z���Z�I����jI[RWPSIyUVX�Z¢�VZ ¦ Z;�VZ�I��;Z ¦ �YK � Z��
UVX�Z��lX��j�VKMO���T �2� ZmUY��T,�j������PSÊMZ�IÝ 2¡¢X�Zy�MK��;Ã�Ã � �Q�vK��;PSI��[Z;I��VK�UYZ2P ¦ �V��K�O¥KM��É�ÃNKM��ÊMv�KMI�UY� �JÉ�ÃNKM��Ê
�NK��j�V�^��X[�j�lX��VÉ�Ã�Z;ZQ};Z��Ä�;PSOQPS�hÈNZ�Oj�����QI�X�KM���VPMI��; 
| �ÂUYX,~*É�ÃNK�UV�jPSI Ï� Â©S�6·�8^KM������P�KM�lX�Z�� };Z;��P���X�Z;I,UYX[Z'UY�VKMI����MZ;���VZ � P � Z�I�UVÃ � ��Z��;P � Z;�ÄX[�jRSX�Z��
UVXNKMI ?^°A@N³£ G¡¢X��Q� � �QI�� � �~}�Z;�ÅUYX[Z^É�ÃNKM�VÊW�jI�UYZ��YKM�mUY�QPSI4KMI[�4UYX�Z��j� � KM���VZ;�AK������VPSKM�lX4UYX�Z��j���;Ã����VZ;I�U
��KMOQÃ�Z;��KMI[��UVX�Zv�lX��j�VKMOÝ��T �2� ZmUY��T��j�¢æS��KM��UV�¥KMOQOQTdæ4�VZ���UVPS�VZ��Ý 
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Ü ��Td��UYZ � P ¦ É�ÃNKM��Êd��KMI��2RSOQÃ�PSI������ÂUYX���UV�VPSI�R�OjPMI�R��J�VKMI�RSZ�{oOjP � � P � Z�I�UVÃ � UV�YKMI�� ¦ Z;�Y�*�wZ;X�K �d�QPS��;KMI�I�PMU¸��Z'��Z;���;�V�Q��Z��µKMINKMOÂT�UY�j�;KMOjOÂT)���jI���ZM�ÝK��;�;PM�V���QI�RLUYP)~AÉ�ÃNKrUY�jPMIµÏ� Â©S�6·�8^RMP�Z��=UYPL�jI[ÈNI[�QUJTS |HÁU
�Q�;�SUYX[Z;�VZ ¦ PS�VZ���UY�VZ;K�UYZ��y���QUYXyUVX�Z�O¥K�U�UY�j��ZhR�K�Ã�RSZ^UYX[Z;PS��TS *Üä�;P � ��Ã�UYZ;�*��KM�VZ��E��� � Ã�OjK�UY�QPSI4�QI4��X��j�lX
UVX�ZW}��^� �;PMI�UV�jI�Ã�Ã � �j�¢���Q�V�;��Z�UV�~};Z��¨PSI�K�OjK�UVUV�j��ZÄP ¦ �V�NKM��Zm�tUY� � ZÄ��P�PS�����jI�K�UYZ 1 Ï�©M�wÏMÏL4b £HÁU�P�Ð6Z��V�
K��VZ�Oj�¥K���OjZ � Z�UVX�P��¨UYPE��UVÃ��[T���UV�VPSI�R ¦ PS�V��Z;�|��ZmUJ�hZ�Z;I,É�ÃNKM��Ê��ÄKMI��¤XNKM����PSI��=K�U=OjP � � P � Z;I�UYÃ �UV�YKMI�� ¦ Z;�� ¡¢X��Q�WUVX�Z;PS��T��wPS���VZ;���VZ��4UJ�hPµKM���MK�I�UYKMRSZ��76=<G�j����U;�����QUVX ÈNI[�QUYZE�V�NK��;Zm�tUY� � Z2�jI�UYZ�����KMOQ�W�ÂU'PMÐ�Z;���yK
�wPS�V���j���QOj�ÂUJT UVPµ�VZ;RMÃ�O¥KM���~}�ZEUYZ�� � �4���QUVX ]dg aonV_MÖ xtprgjima2á�>�?�â ØMxÎÖMimntÑdim`6klim  ¡¢X�Z¨���Q��UlK�I��;Z��wZ�UJ��Z;Z�I
UJ��PLI�Z;KM�VZ���U¸O¥K�U�UY�j��Z���PM�jI�UY���A@±�±�Q��UVX�Z��VX�PS��UYZ���UÄ�[�j��UYKMI���ZW����KMOQZ�P ¦ UYX[ZW��T���UYZ �  ^¡¢X[Z&B�P ���Â�SZ;�ª�
RSZ�I��;Z��4KM��Z��VZ;RMÃ�O¥KM���~}�Z;�µ��TµRS�Q�d�jI[R¤K � P � Z�I�UYÃ � �;Ã[U��JPMÐÆPSIµUYX[ZE����KMOQZ2P ¦ ?�´�© «C@N DNÇK�Êd�QI�R
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�QI�UVZ;RS�VKMOj� ¦ PS�4UYX�Z¤}v�^� �ßK�RS�YKMI[RS�¥KMI6 IN¤PSI�UVZm���^K��VOjP � Z�UVX�P��[�y��KMIÌ��Z�Ã[�VZ;�ÌUYP,ÈNI��ÌPSÃ[UyUVX�Z
Z�ÉdÃ[�jOj�Q���V�QÃ � ��UlK�UVZ'P ¦ UVX�Z'��Td��UYZ �   | �QUVX¤UVX�ZWUJ��P¨KM�[��KMI�UlK�RSZ;��� �ß}v�^�����VP �d�j�[Z;�ÄK�I,KM������P�KM�lX
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��Z�I��V�ÂUJT���X�Z;��Z¸É�ÃNKM��Êd�^KMI��LRMOjÃ�PSI[�hKM��Z=�[Z;�;PMI[ÈNI�Z��Ý��� ¦ UYX�Z�UYZ � �wZ;�VK�UYÃ[�VZ¸PM�AUVX�Z¸�[�VZ;���VÃ���ZÄP ¦ UVX�Z��T���UYZ � ��Z��;P � Z;���;P � �NK��YKM��OQZÄ���QUVX ?h°A@N³J1 ©Q4b 
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XNK����VPSI[�; ¼¡¢X[Z¤����Z;���VÃ���ZÇP ¦ UYX�Z¨��KM�;Ã�Ã � KM��UV�EPSIÌZ�K��lX XNKM����PSIÌ�VZ;��KM�YK�UVZ;OÂTS ¼¡¢X[�j���j��PSI�Z�P ¦UJ��Py���QÐ�Z;��Z;I���Z;�¢�wZ�UJ��Z;Z�IÇK&�=KM����PSIFvKM�v{ ��W�AP ¦º� KM�V��OjZ;���^XNKM�[�VPSI���{o���QPSI�� ¦ PM�h�jI[��UlK�I��;Z��hKMI��
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¡¢X�ZyZÀÓdUYZ;��INKMO��[�VZ;���VÃ���Z�PSIÇUYX[Z2}«vÒä��KMIµ�wZ4Z;��UY� � K�UVZ;�Ç���ÂUYX%UVX�Z*N¤HJ¡/Ùl_ Ñ¨cLp;Ødimg�1 ©�3/4b v¡¢X�Z
� P��[Z;Oß�;PSI����j��Z��V�¸UVX�Z'É�ÃNK��VÊ��ÄUYP)�wZ � KM���VOjZ��V�Ä��KM��UV�j�;OQZ;�|�jI����j��Z'KL�NKMRLP ¦ ÈNI��ÂUYZ���� � Z;I����jPSIÇKMI��
�QI[ÈNI��ÂUYZ;OÂT � KM�V���Q�SZ£PSÃ[UV�V�Q��ZM G�hPSI[ÈNI[Z � Z;I�U*�j�ÅUVX�Z;I'UVX�Z£�VZ;��Ã�OQU�P ¦ K�I'�jI��hKM�V�[�GKM�mUY�QI�R4Ùl_ ÑhÍwnYilzlzm]�nYi�L����X��j�lX,�Q�Ä�NKMOjKMI��;Z��,��T¤UVX�Zy���VZ��V��Ã��VZ2KM���j�V�QI�R ¦ ��P � UYX�Z'UVX�Z;� � K�O�����Z;���VÃ���ZÇ{ Ê��jI�ZmUY�j�WZ;I�Z��VRMT[�
P ¦ UVX�Z4É�ÃNKM��Ê���KMI��,RSOQÃ�PSI��� ¸¡¢X�ZyRMOjÃ�PSI[�¸KM��ZyKMOQ�VPL��PSI[ÈNI[Z;�µ�jI�UYX�Z4��KMR)OjZ;KM���QI�REUVP�KL�;PMOjPS��OjZ;���
� K�UVUVZ;�¢�QI��V�Q��Z��QU; p| �QUVX¤~*É�ÃNK�UV�jPSI[�¸Ïd  �2KMI��ÇÏ�  �[�[UVX�Zv���VZ��V�VÃ[�VZ��jI�UYX�ZW}�vÒ¼R�KM�¢�Q�¢RS�Q�MZ;I���Tn6
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‘‘2+1-flavour’’

<G�jRMÃ��VZLÏ� Â©{64~*I�Z��VRMT ��Z;I[�V�QUJT KM�'K ¦ Ã�I[��UY�QPSI P ¦UYX�Z�UVZ � ��Z��YK�UVÃ��VZ�KM����K�Oj�;Ã[O¥K�UVZ;�����QUVX��jI �ß}v�^�
¦ PS�����QÐ�Z;��Z;I�UÇ��P � ��PS���QUV�jPSI��¨P ¦ ÉdÃ�KM�VÊ F K��SPM�V�; ¡¢X�Z��;���QUY�Q��KMOdUYZ � �wZ;�VK�UYÃ���Z¢�j�AKM��PSÃ�I���©¬¾/� N�ZQP4�
�VZ�ZD1 ©S©74

���ÂUYX� UVX�Z��NKMR��YKM���QÃ��vK�U�Z;É�Ã�� �
OQ�j�����jÃ � KMI���	 UVX�Z�I�Ã � �wZ;��P ¦É�ÃNKM��Ê�� �QI�UVX�ZÆ��Td��UVZ �   ~*É�ÃNKr�
UV�jPSI��yÏ�  �%K�I��ÌÏ� ò¾Ç�jI����Q��K�UVZEUVXNK�U
OQP¬� UVZ � ��Z��YK�UVÃ��VZ���OQZ�KM� UVP K
�ß{ & (W��X��jRMX�Z;�
UVXNKMI �ß{$9 (��'�À 
Ü=� UYX[ZÌUVZ � ��Z��YK�UVÃ��VZÌ�jI����VZ;KM�VZ��;�
�wPMUYXL���VZ��V�VÃ[�VZ;���wZ;��P � Z=Z;É�ÃNKMOÝK�U
K �;���QUY�Q��KMO2��KMOjÃ�Z  ��   Ü^UÌUVZ � �
�wZ;�VK�UYÃ���Z;� RS�YK�UVZ;�ÆUYXNK�I  �� KMI��
��Ã[Z4UYP��QUV�ÄO¥K��VRSZ��¸I�Ã � �wZ;�ÄP ¦ �[Zm�
RS��Z;Z��¤P ¦�¦ �VZ�Z;��P � �|UYX�Zµ����Z;�V��Ã��VZ
P ¦ UYX[ZÄ}�vÒ ��UYK�UYZ�P �SZ��V��Ã�OjZ��£UVXNK�U
P ¦ UVX�Z ��� ¸ã��QI��;Z UYX�ZÚ��UlK�UVZÚP ¦UVX�Z%X��QRSX�Z;�E���VZ��V��Ã��VZ,�Q�EUYX[Z%��UYKr�
��OQZ=PMI�ZM��UYX�Z
��
�j�£��UYKM��OQZ¸K�U�OjP �
UVZ � ��Z��YK�UVÃ��VZ�����X�Z;��Z�KM�ÚK�UÚX��QRSX
UVZ � ��Z��YK�UVÃ��VZ��ÄUYX�Z2}�vÒ���UYK�UYZy�Q�
UVX�ZE��UlKM�[OjZ2PSI�ZM ¨Þ�PMUYX ���VZ��V�VÃ[�VZ;�
KM��ZvZ;É�ÃNKMOÅÃ�I[��Z;�¢UYX[Z����V�ÂUY�j�;KMO6UVZ � ��Z��YK�UVÃ��VZ/6

 �� ´ � !{3��¹M�M: . � Ô���"
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��X��Q�lX¤�lX�KM�YKM�mUYZ��V�~}�Z;��UYX�Zv�wPS�jI�U¢��X�Z��VZ �ß{ & ('�hP �MZ;�V��Ã�OjZ����E 
<NPS�LK+¹r�JÉ�ÃNK��VÊÆ��Td��UVZ � �QI K���KM��TMPSI ���QUVXäK��;PMI[ÈNI�Z � Z�I�U¨�VKM���QÃ��LP ¦ 3�  � ¦ � ��~*É�ÃNK�UY�QPSI Ï�  �
��Z;�VÃ[OQUY���QIµK)�NKMR¨����Z;�V��Ã��VZ�P ¦ �2Ô���"¢´
ÏM3{�*N�ZQPy  | �QUYXµ~*É�ÃNK�UV�jPSI Ïd  !LUVX��j��OQZ�KM���=UYP�K)�;���QUY�Q��KMO
UVZ � ��Z��YK�UVÃ��VZ�P ¦ KM�wPSÃ[UA¡ � ��©7�{�lN¤ZQP' �"ÄI���Z|UVX�Z¢UYZ � �wZ;�VK�UYÃ���Z�P ¦ UVX�Z���Td��UVZ � ZmÓ���Z;Z;�[�  �� ��UVX�Z
É�ÃNKM��ÊS�JRSOQÃ�PSI��Á��O¥KM� � KW�j�¢ZmÓ��wZ;�mUYZ;�¤UYP�P����;Ã��� 
�ÄZ���Z�I����jI[R�PMI�UVX�Z¢I�Ã � �wZ;�AP ¦ �jI[�;OjÃ[��Z;��É�ÃNKM��Ê F K��SPS���£KMI��2ÉdÃ�KM�VÊ � KM���VZ;����O¥K�U�UY�j��Zh�;KMOj��Ã�O¥K�UV�jPSI[�
��Z�Oj�Â�SZ;��ZÀÓ�K���U=�VZ;��Ã�OQUV� ¦ PM�^UYX�Z��;���QUY�Q��KMO�UYZ � �wZ;�YKrUYÃ���Z�P ¦ UYX[ZW��X�KM�VZvUY�VKMI��V�ÂUY�QPSIÝ ��ºK�UVUV�j�;Z��;KMOj��Ã�O¥K¬�
UV�jPSI�� 1 ©74Å��X�P �
UYX�K�U¢UYX��Q�^UY�VKMI��V�ÂUY�QPSI�P����;Ã����¢���QUYX�Ky�VÃ[����Z;I¤�jI����VZ;KM�VZvP ¦ UYX�Z�Z�I�Z;��RMT¨��Z�I��V�ÂUJT¨KM�
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K ¦ Ã�I��mUY�jPMI¤P ¦ UYX[Z�UVZ � ��Z��YK�UVÃ��VZ������QUYX[�jI¤K2INK��V�VP � �jI�UYZ�����KMOºKM��PSÃ�I��  � {o�;P � �NK��VZ <G�QRSÃ��VZWÏ� Â©¬�À 
<NPS��Ï¬� F K��SPS�h}v�^��UYX�Z|ZmÓ��wZ;�mUYZ;�����V�ÂUY�j�;KMO[UVZ � ��Z��YK�UVÃ��VZ|�j� ¦ PSÃ�I��2UYPW��Z  � ´ ©¬¾v¹ � �ON�ZQP 1õÏ�¹L4
K�U¸KL���V�QUV�j�;KMOÅZ;I�Z��VRMT¤��Z�I��V�ÂUJTÇP ¦ KM��PMÃ[U�� � ´ 3fzò¾)vZ P {  � ´ ©¬¾�© � �ON¤Z PR1õÏ/�/4Î�À 
<NPS��¹r� F K �MPS�}v�^� UVX�Z2�;�V�ÂUY�Q��KMO UVZ � ��Z��YK�UVÃ��VZ �Q�åKM�wPSÃ[U�ÏM3 N¤Z P/OQP¬��Z;�>UVXNKMIµUYX�ZLÏ¬� F K��SPS�W}v�^�§�;KM�VZ
{  � ´ ©L�/� � � N¤Z P 1 Ï�¹L4Î�À %¡GK�Êd�QI�RÇUJ��P,Oj�QRSX�U'K�I��ËPSI�ZEX�Z�K��d�jZ��4É�ÃNKM�VÊ¼{tÏ w ©m� F K��SPM�l���[Z;Oj�Â�SZ��V�
��P � ��KM�YKM�[OjZ'��KMOQÃ�Z;�� �ÞhÃ[Uv�QUÄ�jI����VZ�K��VZ;���VOQP �hZ��vUVXNKMI,UYX[Z�¹¬� F K��SPM����KM��ZM �¡¢X��j� � Z�K�I���UYXNK�U�UVX�Z
���JÉ�ÃNK��VÊ���PS��Z¸I�PMU£UlK�ÊMZÄ�NK���UhK�U�UVX�Z=UVX�Z;� � Pd�[TdINK � �j�;KMONZ��MPSOjÃ�UY�jPMILP ¦ UVX�Z¸��Td��UYZ � �[�j�VZ���UVOQT2K�U  �
��Ã�U¸KrU|KM��PMÃ[U=Ï  ��  
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<G�jRMÃ��VZ Ï� òÏ�6 }v�^� ��X�KM�VZ ��PSÃ[I��NKM��T�K�� �;KMOÂ�
�;Ã�OjK�UYZ�� PSI UYX�Z O¥KrUVUY�Q�;Z��)�NKM��X�Z;�§Oj�jI[ZM  ¡¢X[Z
PS�wZ;IÚ��T � ��PSOQ�W��X�P � UYX�ZE�;PSI��[�QUY�QPSI���P ¦ �lX�Z � �
�j�;KMO ¦ �VZ�Z7}�Zm�JPMÃ[U KrU �[�QÐ�Z;�VZ�I�U ZÀÓ���Z��V� � Z;I�UV�¼KM�
�VZ��;PSI���UY��Ã���UVZ;� ¦ �VP � UYX�ZË��K�UlK[  ¡¢X�Z <G�QRSÃ���Z��j�
UlKMÊ�Z;I ¦ ��P � 1 �L4£��X[Z;�VZEUYX�ZEPS�V�QRS�jINK�O��VZ ¦ Z;�VZ�I��;Z��KM�VZvRS�Â�SZ�IÝ 

Ü^U)��KMI[�j�VX[�jI�R�UVZ � ��Z��YK�UVÃ��VZ��|UVX�Z
�NK�R ����Z;���VÃ���ZÚ��KMI���Z P �SZ��V�VÃ[OjZ;�
��TµUYX�Z2�NKM��UYPSI ���VZ��V��Ã��VZ�KrU'X��QRSX
�NK���TSPMI I�Ã � �wZ;� �[Z;I����QUJT < �* 
¡¢X�Z ÒGK�Ã�Oj�,ZÀÓ[��OjÃ����jPSI������jI����j��OQZ
KMOQOjP ���GPMI�OQTWPSI�Z¢É�ÃNKM��Ê¨{ ¦ Z�� � �jPSIN�
UVP4��PM��Ã�O¥KrUYZ|PSI�ZÄ��UlK�UVZM �| �QUVXL�QI��
���VZ�K��V�jI[R É�ÃNK��VÊ
I�Ã � �wZ;�µ�QI UVX�Z
�NK�R��¸UYX[Z É�ÃNKM��Ê R�KM��KM�;É�Ã��Q�VZ��ÇK
����Z;���VÃ���Z)��Ã�Z2UYPÇ�ÂUY�v��Z�RSZ;I�Z��YKM�mTS 
Ü^U�K �;���QUY�Q��KMO �NKM��TSPSI�I�Ã � �wZ;�
��Z�I��V�ÂUJTEUVX�Z�ØditÑdim`6imn�_dkmu=ÍwnYilzlzm]dnli
ZÀÓ[��Z;Z����ÄUYX�Z'�NKMR)����Z;���VÃ���Z�KMI��,K
}�vÒ ��UYK�UYZv�wZ;��P � Z�����PS���V�Q��OjZ� 
| �ÂUYX�UVX�Z)�NKM��TSPSIÆ��Z�I��V�ÂUJTÚI�Ã � �
�wZ;�*P ¦ K�ÉdÃ�KM�VÊ2<��£{oÉ��A´ ©¬«�¹[�SUVX�Z
���V�QUV�j�;KMOA�NKM��TMPSIÆI�Ã � �wZ;�4��Z�I��V�ÂUJT
�Q�¢RS�Q�MZ;I���T 1 ©�3;4�6
< �£{t}�vÒ��*´ �
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¡¢X�Z ¦ PS� � KrUY�jPMI¸P ¦ UYX�Z*�[Z;�;PMI[ÈNI�Z��
� K�UVUVZ;�^Pd�;��Ã��V�¢��X�Z�I�UVX�Z��NKM��TSPSI
I�Ã � �wZ;�h��Z;I����QUJTEZmÓ��;Z�Z;���|K'��KMOQÃ�Z
P ¦ ¹��	������X�Z;��Z
�	�y�j��UYX�ZLIdÃ[�;OjZ;KM�
� K�UVUVZ;���[Z;I����QUJTS G¡¢X�Z;PS��Z�UV�j��K�ONO¥K�U��
UV�j�;Z¸��KMOQ�;Ã�OjK�UY�QPSI�� ¦ PS�^I�PSId�Á��KMI��Q�VX��QI�R'I�ZmU��NKM��TSPSI¨��Z�I��V�ÂUJT�KM��ZÄ��� $2��Ã�OQUVOQTEKM�;��Z;���V�j�[OjZ��wZ;��K�Ã��VZvP ¦UVX�Z � Z�I�UV�jPSI[Z;� B�P����Â�SZ;��RSZ;I[�;Z��jI)UYX[Z��ß}v�^�4 
�|PSI�Z�UVX�Z;OQZ;���;�±Z�Ð�PS��UV���jI)UYX[�j���VZ���UYPM�|�[Z;Oj�Â�SZ��VZ;���VZ��;Z�I�UVOQT)È��V��U|��Z;�VÃ[OQUY�l1 Ï{���wÏM�d�wÏS¾L4Å��X[Z;�VZ
 �� {�� �º��«  �� {$3��*´ ©|¶ 3�z�3{3M�u��{�� �Å«  � . �Ý��X[Z;�VZ� �Æ�j�=UYX�Zy�NK���TSPMI �lX[Z � �j��K�O���P�UYZ;I�UV�¥KMOb �HÁUÄ�j�Ä��Zm�
OjK�UYZ��%UYP-< �Æ�d�¥KD< �Ì´ ��� 5 � «M�/: .  4¡¢X�Z���Z;�VÃ[OQUY����X�P � K)�VK�UYX�Z���OjP � ��Z;�wZ;I��[Z;I���ZEP ¦  �� PMIµUVX�Z
�lX�Z � �Q��KMOÅ�wPMUVZ;I�UY�jKMOt �¡¢X�Z'�lX�Z � �Q��KMOÅ�wPMUVZ;I�UY�jKMOÅ�lXNKM�VKM��UVZ;�V� };�QI�R2UVX�Z��ÀnYili��rimqVpr]da£{o��ZmÈNI�Z��%�jI�I�ZmÓdU
��Z;��UV�jPSIN��K�U����=H��¸��� �¼�Q� ¦ PMÃ�I�� UVPÇ�wZLK��VPSÃ�I[�I�M3 N¤ZQP 1 �{�;4t L¡¢X�Z;��Z ¦ PS��ZEUYX[ZE�QI F Ã�Z�I��;ZEP ¦ K
I�PMI��Á��KMI��Q�VX��QI�Ry�lX�Z � �Q��KMOÝ�wPMUVZ;I�UY�jKMO6���jOQO6�wZ � Ã��lX¨�hZ;KMÊMZ��ÄK�U�� �Ä�¸ 
¡¢X�Z£��K��VZ;�G��ZmUJ�hZ�Z;I'UVX�Z � Z;I�UY�QPSI�Z��WZÀÓ�UV�VZ � Z£�V�ÂUYÃNK�UV�jPSI[�h{  ´ 3|KMI��l< �,´K3��m��KM��ZhK|�VÃ � P ¦ UJ�hP
��PSI�UY�V�Q��Ã[UV�jPSI�� ¦ �VP � �wPMUVXÇUYX�ZWUYX�Z�� � KMOßKMI��%UYX[Z'��Z�RSZ;I�Z��YKM�mT%����Z;���VÃ���ZM  <G�QRSÃ��VZ'Ï� òÏE�VX[P¬���ÄUVX�Z
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��X�KM�VZW���¥KMRM�YK � �QI�UVX�ZvUYZ � �wZ;�YKrUYÃ���Z'KMI[�Ç�NKM��TSPSI[�j���lX�Z � �j�;KMOÅ��P�UYZ;I�UV�¥KMOº��OjKMI�Zv�VZ����VZ��VZ;I�UVZ;�µ��T
UVX�Z¢�NKM��X�Z;�EOj�jI[ZM�M��Z;Z��|Z ¦ �; �© Ï¬�l©��Ä�QI 1 �L4t �¡¢X�Z���PS�QI�UY�*�VZ����VZ��VZ�I�U£UYX[Z¢PS�[UlK��jI�Z��2��KM�j����P ¦ �MK��V�¥K���OjZ��{  B � �º�ÄK�Uv�lX�Z � �Q��KMO ¦ �VZ;ZQ};ZÀ�JPSÃ[U; y¡¢X�Zy��KMOjÃ�Z��vKM�VZyZÀÓdUY�YK���UYZ�� ¦ ��P � ZÀÓ���Z��V� � Z;I�UYKMO��NK�UYK[�ÝUlK�ÊMZ;I
���ÂUYX��QI�KvOjKM�VRMZ^��Z;K � Z�I�Z;��RMTy�VKMI�R���Ã����jI�R�UVX�Z;� � KMO�È�UY�*P ¦�� Z�KM��Ã��VZ��E�NK���UY�Q�;OQZh�YKrUY�jPM� 1 ��©74t  � �¸�¸�
��X��Q�lX)�j�AI�P�Uh��X�P ��I��jI�UYX�Z|ÈNRSÃ���ZM�dZ;INKM�[OjZ;���;OQPS�VZ��hKM�[���VP�K��lXEUYP���KMI��j��X��jI[RWI�ZmU^�NK���TSPMI)��Z;I[�V�QUJTM�
RSZmUVUV�jI�R¨�;OQPS�VZ��ÄUYP�UYX[ZE��UlKMRSZ4��X[�j�lX��Q����Z�Oj�QZ��SZ��,UYP�XNK��SZ2��P � �jINK�UVZ;�,�QIµUVX�Z�Z�KM��OQTÇÃ�I��Q�MZ;���VZ2�jI
�ÂUY�^ÈN����U ¦ Z�� � �Q�;�VPM�VZ;��PSI����� 
¡¢X�ZyPM�V��Z��ÄP ¦ UYX�Z'��XNKM��Z4UY�YK�I��V�ÂUY�jPMIÇ�jI�UVP)UYX�Z�}�vÒ ��UlK�UVZ4�j�¸��UY�QOjOß��Z;��K�UYZ��µKMI��µPSI�OÂT¤��KM��UV�¥KMOQOQT
Ã�I[��Z;����UYPdPd�Ý  "ÄI�ZLZÀÓ���Z���UY��K2¿Anlzma�prnVØdimn�UV�YKMI����QUV�jPSI�K�U4OQP¬��UYZ � �wZ;�YKrUYÃ���Z;�yKMI[�ÚX��jRMXÚ�NKM��TSPSI
��Z�I��V�ÂUY�QZ;�v��X��j�lX �hPSÃ[Oj���[�VPS�NK���OQT,�lX�KMI�RSZ2UYP¤KÆklpr`NaoxÎ`N]±pr]�z�kmnYp zlz prÖMimnªUV�YKMI[�V�QUV�jPSIµKrU'K��;���QUY�Q��KMO
�wPS�jI�U){  ç�� B � ç��� �À����X��Q�lXÚ�j���VZ����VZ��VZ;I�UVZ;�Ì��TµUVX�Z ¦ Ã�OQOA��PS�QI�U'�QI <G�QRSÃ��VZEÏ� òÏ� �¡¢X�ZL�wPS�QI�UW�VX[P¬��I
�QI UVX�ZyÈNRSÃ���ZE�Q�vUYKMÊMZ�I ¦ ��P � Z�K��VOQT%��KMOQ�;Ã�OjK�UY�QPSI��*1 Ï{�;4*��X�Z��VZE�QU��hKM� ¦ PMÃ�I��ÚKrU  ç�� ��©��u��KMI��� ç��� � ¾M3{3*N¤Z P4 A��Z;��Z;I�U|��KMOQ�;Ã�OjK�UY�QPSI�� 1 ¹{3L4Å�VX�P ��UYXNK�UhUYX�Z��wPS�jI�U¢�Q�^�YKrUYX�Z���K�U  ç�� ��©���Ï N�ZQP
KMI[� � ç��� � �u3{3 N¤Z P4  <NPS��K��VZ��;Z�I�U���Z��d�jZm�fPSI �ß}v�^� ��Z;�VÃ[OQUY�vP ¦ UVX�ZyUY�YK�I��V�ÂUY�jPMI%�NKM�VK � ZmUYZ��V�
��Z;Z 1 ©S© 4t 
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¡¢X�Z�ZÀÓ�UV�VZ � Z2�;PSI[���QUV�jPSI��¸�VZ;É�Ã��Q�VZ�� UVP ¦ PM� � UVX�Z2}��Ò ��UlK�UVZ � K�T%�wZ2K�UVUYKM�jI[Z;�,�jIµOjKM��PM�YK�UVPS��T
��TäZ � ��OQP T��QI�RËX�Z;K ��T��J�QPSI �;PSOQOj�Q��Z;������X[Z;�VZµX�Z;K��dT I�Ã���OjZ���{�� �½Ï/3{3��L�;PMOjOj�Q��ZÇX[Z�KM���ÁPSI K ¦ UYZ���wZ;�QI�R¨KM�;��Z;OQZ;�YKrUYZ;�,UVP�Ã�OQUV�YKr�Á�VZ;OjK�UY�Â�d�j��UV�j�vZ;I[Z;�VRM�jZ;�� '¡¢X�ZyZ���UYKM��Oj�Q�VX�Z��µIdÃ[�;OjZ;KM� � K�UVUVZ;�Ä�Q�ÄX��jRMX�OQT
��P � �[�VZ;���VZ��EK�I��yZmÓ��;�ÂUYZ��Ý��OjPSI�RM�QUYÃ[���jINK�O���Z;K � Z�I�Z;��RMT4�Q���;PMI��MZ;��UYZ;�2�jI�UVP¸UY�VKMI����MZ;���VZ�Z;I�Z��VRMT4KMI��
PMUVX�Z;����Z�RS�VZ�Z;�'P ¦h¦ �VZ�Z;��P � ���;�VZ;K�UY�QI�R¨UYX�Z2��Z���UWZ;I�Z��VRSZmUY�Q�L�;PMI����QUV�jPSI[�ÄUYP ¦ PM� � UVX�ZL��Z��;PSI�ÈNI�Z;�
��UlK�UVZ�P ¦G� K�UVUVZ;�� *¡¢X�ZW�QI��SZ;��UY�QR�K�UY�QPSI�P ¦ UYX�Zv����PS��Z���UV�jZ;�¢P ¦ �VÃ[�lX%K � KrUVUYZ��¢�j�^UVX�Z�ÈNZ;OQ�¤P ¦ Ã�OÂUY�YK¬���Z;O¥KrUY�Q�d�Q��UY�Q� �=Z�K���T��JHJPSI Ò*X�Td�V�j��� { �=HªÒ£�2��X[�j�lX KM� � ��UYPË��ZmUYZ���U¨KMI[�ä�lXNKM�YK���UYZ��V� };Z%UYX[Zµ}��Òß 
¡¢X�ZyÈNZ�Oj�,�Q�ÄÉ�Ã��QUVZy�jI�UYZ��V���Q�V�;�Q��Oj�QINKM��T�KM���QU���PSI�UlKM�QI��ÄZ�OjZ � Z;I�UV� ¦ �VP � �NKM��UV�j��OjZ'�[X�Td���j�;���ºIdÃ[�;OjZ;KM�
��X�Td�V�Q�;���w��KM��UV�j�;OQZÄÊ��jI�ZmUY�Q�;�;�N��UlK�UV�j��UY�j�;KMO6ÈNZ�Oj��UYX[Z;PS��T¨KMI�� F Ã��Q����T�I�K � �Q�;�� 
HJI¨UYX�ZvOjKM��U�È ¦ UVZ;Z;I¨TSZ;KM�V�=K��VZ;���jZ��=P ¦ ZmÓ��wZ;��� � Z;I�UY�¢���QUVX��¸]Nkmgjilpr`Nq��Ä]Nkmgjilpr`%{ � �w�À�±KMI����Ä]Nkmgjim]�zmq
�¸]±kmgjim]�z£{����Ä�Å��PSOjOQ�j���jPSI�����UYKM��UVZ;�WK�Uß���QÐ�Z;��Z;I�UßO¥KM�wPS�YKrUYPS���jZ;�� ÅÜ^UºUYX�Z�ã��lX���Z;���ÁHJPSI�Z�I���ãdTd�lX���PSI�UY��PSI
{bã�H�ã���KrUGUYX[Z��Z;�VZ�Oj���lXNK ¦ U ¦��Ã��Gã��lX���Z;�*HJPSI�Z�I�{ �ã�H��m�¬ZÀÓ[�wZ;��� � Z;I�UY���hZ��VZ^�;KM�V���jZ;�WPSÃ[U����QUYXWÜ¸Ã��ÁÜ¸Ã
KMI[� �|�Â� �=��KrU*Z;I�Z��VRS�QZ;�AP ¦�� �
��©Å¶�Ï¸ÜP�ZQP �jIyUVX�Z¢�;Z�I�UVZ;�AP ¦�� K��V�*��Td��UYZ � {lkmc'z*�m GÜ^U*UVX�Z�Ü¸O �
UVZ;�VI�K�UY�QI�R�v�VKM���jZ�I�UÄã�T�I[�lX��VPMUV�VPSIÚ{oÜP�ã���K�U=Þh�VPdPSÊ�XNK��SZ�I �¸KrUY�jPMINKMO �ºKM�wPS�YKrUYPS��T�ZmÓ��wZ;�V� � Z�I�UY�
���ÂUYX¤ã��t�+"y�±K�I��¨Ü¸Ã���Z;K � �^��Z;��ZW�;KM�V���jZ���PMÃ[U=K�U4kmc'z^Z�I�Z;��RS�jZ���P ¦ K���PSÃ�U � � � �4ÜP�ZQP4 
¡¢X�ZÇã�Ã��wZ;�EÒ*�VPMUVPSIäã�T�I[�lX��VPMUV�VPSI {tã[Ò£ã��yP ¦ �^~�������UlKM��UYZ�� K�U � �j���ÁZ;�jRMX�UV�jZ��'���QUVX " KMI[� ã
�wZ�K � ��K�U�kmc'z�Z;I�Z��VRS�QZ;��P ¦ � �
� �WÜP�ZQP4 �¡¢X�Z ¦ KM�;�QOj�ÂUJT4�^K��hO¥KrUYZ;�AÃ��[RS�YKM�[Z;�LUVP'Z;I�KM��OjZ=Ò*���ªÒ*�
�wZ�K � ��K�U � � � ÏM3vÜP�ZQP4 �HJI¨Ï/3{3{3ÄUYX�Z=�;PSOQOj�Q��Z;��Z��YK���UlK���UYZ��E���ÂUYXEUVX�Z��|Z�O¥K�UV�Q�d�j��UY�j� �=Z�K���T��JHJPSI
�hPSOQOj�Q��Z;�h{ ���=H��¢�GKrU*KEkmc'zßZ;I[Z;�VR�T'P ¦ © ¹M3¸ÜPvZ P ��X��Q�lXy�j� � Z�K�I���X[�jOjZ�ZmÓdUYZ�I���Z��2UVPvÏM3{3¸ÜP�ZQP' 
HJIÇÏM3{3�¾&� �¸� ���jOQO6��UYKM��U��ÂUY�¢����PSRS�VK � K�U|KÇkmc'zhZ;I�Z��VRMT¨P ¦ � ��� ��z �4Ü*¡ßZQP'�N�VZ;Z'ã�Z���UY�QPSI¤Ï�  �� 
�|PSI��Á��KMI[�j�VX[�jI�RE�NKM��TMPSI��Q�4I�Ã � �wZ;�Ä�����jI�RM�¸Ã��,��P � �[OjZmÓ¤É�ÃNKMI�UV�QUY�QZ;�Ä�QIÇUYX[Z <NZ�TdI � KMI%�jI�UVZ;RS�VKMOj���
UVX�Z;��Z ¦ PS��ZWOjK�UVUV�j�;Zv�;KMOj��Ã�O¥K�UV�jPSI[��KM�VZ���� $2��Ã�OQU=KM���;Z;���V�Q��OjZv���QUVX � ���´ 3[ ^¡¢X[Z � PS��U�UYX[Z;PS��Z�UY�Q��KMOQOQT
Ã�I[��Z;����UYPdPd�Ë�VZ;RM�jPSIÚP ¦ }��^� � K�U�UYZ;�W�j��UYXNK�U4P ¦ X��jRMX�UYZ � �wZ;�VK�UYÃ���Z)KMI[�ËOjP � �NKM��TSPSIË��Z�I��V�ÂUJT
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{ � �º«  �� 3��À Ì¡¢X[�j�y�VZ�RS�jPMIÌ�Q�yPSI�OÂTÆKM�;��Z;���V�j�[OjZ����QUVX � KM�lX��QI�Z;��OQ�jÊMZ ���=H�� KMI�� � �Ä�¸ AÞhÃ[U;�
UVX�Z�X��jRMX�Z;�^UVX�Z�Z;I�Z��VRMTM��UYX�ZvOjKM�VRSZ��^�j��UYX�ZvI�Ã � �wZ;�¢P ¦ ÈNI�KMOÅ��UYK�UYZ��NK���UY�Q�;OQZ;�;����X��j�lX¨�j����X�P ��Z��SZ��;�
�MZ;��TWX�Z�Oj� ¦ Ã�O���X�Z�I2�QI�UYZ;�����VZmUY�QI�R=UVX�Z^�NK�UYK[  <±PM�GZmÓ[K � ��OQZ£��X�Z�I4UlKMÊ��QI�R¸UYX[Zh�YKrUY�jPM��P ¦ I[Z;Ã[UV�YKMO �ÁUYPr��lXNK��VRSZ��2OQP �^� ���w���QPSI��;����X��j�lX�RS�Â�SZ¢�jI ¦ PS� � K�UY�QPSI�PSI��lX��j�VKMO[��T �2� Z�UY��T4��Z;��UVPS�YKrUY�jPMI�KMI��yUYX�Z¢�VK�UY�QP
P ¦ ÊrKMPSI��ª�ÁUYPr�J���QPSI��¢��X��j�lXÇ��KM����T¨�V�QRSINK�UVÃ��VZ��=P ¦ ��UV�YKMI�RMZ;I�Z��V�ÄZ�I�XNKMI���Z � Z;I�U� �¡¢X�ZWO¥KM��RSZvI�Ã � �wZ;�
P ¦ �NKM��UY�j��OjZ��|�Q�¸K�Oj�VP2X�Z�Oj� ¦ Ã�Oº���jI���Z�UVX�ZW��UlK�UV�j��UY�j���=�Q��Z��SZ�I�U��J�[Z;�wZ;I��NK�I�U���X[�j�lXÇP�Ð6Z��V� F Ã���UVÃNK�UY�QPSI��UYÃ����QZ;�� 
HJI¤KM�����ÂUY�QPSIÝ��UVX�Zv��Td��UVZ �å¦ �VP � ��X��j�lX¨UYX[Z���KM��UV�j�;OQZ;��KM��ZvRSZ;I�Z��YK�UVZ;�Ý�NPd�;��Ã����QZ;�=K�OjKM�VRMZ;�^�SPMOjÃ � Z
UVXNKMI��jI¨���VP�UYPSI��Á���VP�UYPSI¨�;PMOjOj�Q�V�QPSI��;� ¦ PS���jI[��UlK�I��;Z�����X��j�lX�Z;INK���OjZ��|UVX�Zv��Td��UVZ � UYP��wZW�QI¨UVX�Z;� � K�O
Z�ÉdÃ[�jOj�Q���V�QÃ � �G�VP,UVXNK�U4UVX�Z����V�QI��;�Q��OjZ��4P ¦ UYX[Z;� � Pd�[TdINK � �j�)�;KMIË��Z¨K�����Oj�QZ;�ËPSIËUVX�Z��NK�UYK[  "ÄI
UVX�Z%PMUVX�Z;�EXNKMI��Ý����Ã��lX X��jRSX Z;I�Z��VRMT¼�VZ�RS� � Z;�EKM�VZÇ�;PSÃ��[OjZ;� UYPÚZ�I�XNKMI���Z � Z;I�U¨�jIÌUYX�ZÇIdÃ[�;OjZ;KM�
UV�YKMI����NKM��Z;I��mT KMI�� ��KM��TMPSI��[Z;I����QUJT Z�Ð�Z;�mUY�¤��KMI�I[PMU���Zµ��UVÃ����QZ;�Ý ��=Z;��ZM�ÄOQP �hZ��¤Z�I�Z;��RS�jZ��¤K��VZ
��Z;É�Ã��j��Z;�Ý *¡¢X[ZÄ���VPMRS�YK � P ¦ UYX�ZÄã�H�ã���Ï/3{34K�U8WãdH����jOjO±�wZ¸�;KM�V���jZ;�EPSÃ[U 1 ¹[©Q4�UVP'��UVÃ��[TEUYX��Q��X�Z;K��dT��
�QPSI��VZ���UYPM�=�QI � PS��ZÄ��Z�UYKM�jOb 
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¡ATd���j�;KMOjOÂTS�[�QI�X�Z�K���T��QPSI��;PSOQOj�Q�V�jPMI���X[�jRSX�Z�I�Z;��RMT�I�Ã��;OQZ;Ã�����PSOjOQ�j��Z����QUVX¤K'È�Ó[Z���UYKM�VRMZ�U�{bã[Ò£ã��^PS�
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HJILRSZ;I�Z��YKMOwO¥K��VRSZ¢��KMOjÃ[Z;�hP ¦ �;PSOQOjZ���UY�Â�SZ F P � KM�VZ=�;PSI[�V�j�[Z;�VZ��LUYP'��Z=�V�jRMINK�UYÃ[�VZ;�£P ¦ X�Td���VPd�[T��I�K � �Q�Ä�wZ;XNK��d�jPS��K�I���UVX�Z;��Z ¦ PS��Zv�V�jRMINKMOÅK2}�
�Ò ��UlKrUYZM 
� � �Lq��Ms�q����pk�� t
¡¢X[Z����j��Z;��UVZ;� F P �
KrÐ6Z���UY���NK���UY�Q�;OQZ;�¢K�U ¦ PS���hKM�V�[�¢PS�¢�NKM�lÊ��hKM�V���|�YK����j���ÂUY�QZ;�; �Ü^U¢�SZ���T¨OjP �
Z�I�Z;��RS�jZ��y��X�Z;��Z¤KrUVUY�VKM��UV�Q�MZ�I�Ã���OjZ;KM� � Z;KMIËÈNZ;OQ���2KM�VZ¨��P � �QINK�UYZ��Ý��UYX[Z�I�Ã���OjZ�PSI��2P ¦ UVX�Z
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¦ PM� � K�UY�QPSI,KM�wPSÃ[U�UVX�ZyUYX�Z�� � P��[TdINK � �Q�;��P ¦ UYX�Z���T���UYZ �  2¡¢X�Z;�Q��UY�YK�I����MZ;�V��Z � P � Z;I�UYÃ ��[�j��UV�V�Q��Ã[UY�QPSI��¢K��VZ���ZmUYZ;� � �QI�Z;����T)UYX[PS�VZvP ¦ UYX�ZvÉ�ÃNKM��Ê��;�wKMI�UY� �JÉ�ÃNKM��Êd���±KMI��¨RSOQÃ�PSI��¢�QI¨UVX�Z
�[O¥KM� � K 1 ©�3/4b Aã��jI[�;Z�UYX�Z|UYZ � �wZ;�YKrUYÃ���Z=P ¦ UYX�Z¸}�
�ÒÚ��UlK�UVZ=�Q��X��QRSXÝ��UYX[Z � P � Z;I�UYÃ � �[�j��UV�V� �
�[Ã[UY�QPSI���P ¦ ���Q�VZ;�mU*��X�P�UYPSI��£KM��Z¢ZmÓ��wZ;��UVZ;��UYPv�VX[P¬� KMI�Z;I�X�KMI��;Z � Z�I�UhKrUAX��jRSX[Z;�GUV�YKMI����SZ��V�VZ
� P � Z;I�UYÃ �  
¡¢X[Z2��KM�lÊ�RS�VPSÃ[I������jRSINKrUYÃ���Z;��KM�VZ2K��VZ��V�QPSÃ��v���VPM��OjZ � �jIµ��ZmUYZ;�mUY�QI�RÇK�I�� �Q��Z;I�UV� ¦ Td�jI�R)UVX�Z
�[�j�VZ���U���X�PMUVPSI��� AÒA��P � �[Uh�[X�PMUYPMI��^KM��Z¸����P��[Ã��;Z��)UYX���PSÃ�RSX2UYX�Z=�YK � Z¸����P���Z;���VZ;��K������Q�VZ���U
�[X�PMUYPMI��;  ¡¢X�Z;�Q�EUV�YKMI����SZ��V�VZ � P � Z;I�UYÃ � ���j��UY�V�Q��Ã[UV�jPSI������jOQO¢��Z¤��Z�UVZ;� � �QI�Z;� ��TÌUYX�PM�VZ
P ¦ UVX�Z��;PMOjOj�Q���jI[R¤�NK���UYPMI��4��X��j�lXÌKM��Z�KM���[�VP�Ó�� � K�UYZ�OQT �jIÚUYX[Z��YK � Z)PS����Z;��KM�WUYX�Z����Q�VZ���U
�[X�PMUYPMI���{ � �  © 
�ZQP � �;�l1 ��¾L4�KMI[�%UYX�Z��VZ ¦ PM�VZyKM��Z'����$2�;Ã�OÂU¸UYPL��Z4�[�j��UV�jI�RMÃ��j��X ¦ �VP � UVX�Z
�[�j�VZ���U���X[PMUYPSI[�; 
Ò*X�P�UYPSI��¢��P � �jI�R ¦ ��P � UYX�Z � 
 KM��ZÄ���VPd��Ã���Z;���d�¥K4XNK����VPSI[�j� � Z;�lXNK�I��j� � �^��Ã��lX¤KM�76*���QPSI
K�I�I��jX[�jO¥KrUY�jPMI {�: � : � � � � �6�m���hP � �[UVPSI�{ :�� � � � :�� �6�m��KMI��ÆUYX[Z � ��Z���K�T�{�� �
: � : � �6�m %¡¢X[Z � P � Z;I�UVÃ � ���j��UY�V�Q��Ã[UV�jPSI���P ¦ UVX�Z;��Z���X�PMUVPSI��yKM��Z)��ZmUYZ;� � �QI�Z;����T UYX�PM�VZ
P ¦ UYX[ZWXNK����VPSI[�; |ã��QI��;ZvUYX�Z�UYZ � �wZ;�VK�UYÃ���ZWP ¦ UYX[ZWXNK����VPSI[�¸�j��OQP¬��Z;�=KM��UYXNKrU¸P ¦ UYX�Z4}�
�Òß�
UVX�Z � P � Z;I�UYÃ � ���Q��UY���j��Ã�UY�jPMI��WP ¦ UVX�Z;�Q�'��X[PMUYPSIË�[�VPd��Ã���UV�jPSI ���jOjO£�wZ)OjP ��Z;�4UYX�KMIÚUYX�PM�VZ
�[�VPd��Ã��;Z��¤�QI�UYX�ZW}�
�Òß�[��X��Q�lX¤Z�INKM��OQZ;�¢UYP��VZ��NKM�VK�UYZ���P�UYX�KMI��¨UYP��V�QRSINKMO�UYX�ZW}�
�Ò 1 �{�;4t 
~GÓ��wZ;�V� � Z�I�UlKMO�Z��d�Q��Z;I���Z ¦ PS�2���j��Z;�mUL��X[PMUYPSI[�E�hKM�)�VZ���PM��UYZ��¼��TÌUYX�Z |,Ü ! ���hPSOjOjKM�wPS�YKr�
UV�jPSI!1 � �/4£�jI�ÒA�d�ªÒ*�Ú�;PMOjOj�Q�V�QPSI��vK�U � ��´�©L� � Ü 
�ZQP � �r ¨¡¢X�ZL�;PSOQO¥KM�wPS�YKrUY�jPMI � Z;KM�VÃ���Z;�
UVX�ZEUV�YKMI[���SZ��V��Z � P � Z;I�UYÃ � ����Z���UV�YK%P ¦ ��X[PMUYPSI[�'�jI��;Z;I�UV�YKMOhKMI��Ë�wZ;�V�Q��X�Z��YKMO£�;PSOQOj�Q�V�jPMI��; 
�hP � �NK��VZ;� UVPË��KMOQ�;Ã�OjK�UY�QPSI��EP ¦ KMI�I��QX��jOjK�UY�QPSI
{ ���VP � �[Ul�LKMI��ä�[Z;��K�T�{ � 
��E�NKM�lÊ�RS��PSÃ�I��
�[X�PMUYPMI��; )¡¢X[ZE��Z;I�UY�VKMO��[X�PMUYPMI��W��X�P � KMI Z;I�XNK�I��;Z � Z�I�U'P ¦ K���PSÃ�U4Ï/3���K�UWX��jRMXµUV�YKMI[���
�MZ;���VZ � P � Z;I�UYK[ l| X��Q�lX�K�R�KM�jI,��X�P ����UVXNK�U�K�UvOQZ�KM��U�K � � Ó[Z��,��XNKM��Z�P ¦ }�
vÒ KMI[� � 

�hKM��Z;��UlKM�[Oj�j��X�Z;�¤K�U=ã[Ò£ã� 
ãdP � ZWZ�Ð�PS��UV�¸��Ã�RSRSZ���UYZ��,UYXNK�U¸�QU¸�j�¸I[PMUÄI�Z��;Z��V�YK���T%UVP)�VZ;KM�lXµK�}�
�Òä��UlK�UVZ'UYP)��Z;����P��[Ã��;Z
UVX�Zl|%Ü ! �L��K�UlK 1 � !�� !{3L4t |¡¢X�Z4��Z ¦ Z��VZ;I[�;Z;����X�P � UYXNK�U|UYX[Zd|,Ü !C�E�VZ��VÃ�OÂUY�Ä�;KMI%�wZ'��Z;����P��
�[Ã��;Z��,Z;�QUVX�Z;�=��T%KM���VÃ � �jI[R�K � 
 ��UlK�UVZ4PS�ÄK)} 
vÒä��UYK�UYZ� ¸Ü¸I�T��hK TM�ºK4� 
 ��UYK�UYZW��X��j�lX
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��Z;����P��[Ã��;Z��GUYX�Z��NK�UYK=�VZ�É�Ã��j��Z;�*KMIW�jI��ÂUY�jKMOS��UYK�UYZ£UYZ � �wZ;�VK�UYÃ���ZhP ¦ KM��PMÃ[U*Ï �{3�N¤Z P ��X��Q�lX4�j���
K��;�;PM�V���QI�R'UYP:�ß}v�^� ���VZ����j�mUY�QPSIÝ� � Ã��lX¨X��jRMX�Z;�£UYXNKMI)UVX�Z��;���QUV�j��K�O±UVZ � ��Z��YK�UVÃ��VZ¸P ¦ KM��PMÃ[U© ¾M3�N¤ZQP ¦ PS�ÄK¨�[XNKM�VZ4UV�YKMI[�V�QUV�jPSI6 WH ¦ PSI�Zy��Ã�T��v�QI�UVP)UYX�Z=�ß}v�^� ��KMOQ�;Ã�OjK�UY�QPSI��;��UYX�Z:� 

P ¦ UVX�Zv�;�QUVZ;� � Pd��Z�Oj�^�Q�¢�jI¨�;PSI F �j�mU|���ÂUYX �ß}v�^��KMI���UVXdÃ[�=��PdZ;��I�P�U=�[Z;�V���V�Q��Z�K���X�T����j�;KMO
���QUVÃNK�UY�QPSIÝ 
<NPS��K�I�ZÀÓdUYZ;I[��Z;�%��UYÃ���T�PSI����j��Z;��U��[X�PMUYPMI����VZ;Z 1 ![© 4t 

Ïd  � � � * q���s�k m��&(`m�� jdk * kA� � �{�LqCqCm��$m 
�t
Ü=�'��X[PMUYPSI[�;�*��� �JOjZ��[UYPMI���KM�VZEI�PMU4��Ã�� ��Z���UyUYP¤��UV�VPSI�RÇ�jI�UYZ��YKM�mUY�jPMI��4KMI[��UYX�Z��VZ ¦ PS�VZE���VPS�wZ
UVX�Z¢Z�K��VOj�QZ;��UAKMI��yX�P�UVUYZ���U£��XNK��VZ¢P ¦ UYX[Z¢Z��SPMOjÃ[UV�jPSIyP ¦ UVX�Z=} 
vÒ,���QUYX[PSÃ[U*�wZ;�QI�RvK�Ð�Z;��UVZ;�2��T
È�INKMO[��UlK�UVZ¢�jI�UYZ��YKM�mUY�QPSI��; �¡¢X�Z�T'RS�Q�MZ¢KM���;Z;���*UYP��V�QRSINK�UVÃ��VZ���Oj�QÊMZ^��UY�VKMI�RSZ�I�Z;���£Z�I�XNKMI[�;Z � Z;I�U
K�I��%�lX��Q�YKMOº��T �2� ZmUY��T¤��Z;��UYPS�VK�UY�QPSI%KM�|�hZ�OjO�KM��}ÄÃNK��VÊMPMI��¥K2�VÃ����[�VZ;���V�QPSIÝ Ä�Ä� �JOQZ;�[UVPSI��|KMI��
}ÄÃNK��VÊMPMI��¥K�����PS��Z��*���jOjO[��Z¢��Ã�� ��Z;�mU^P ¦ ��UVÃ����QZ;�A�jIE�hXNKM��UYZ;�����jI��;PMI�I�Z;�mUY�QPSI2���ÂUYXyUYX[Z ¦ KM��U��� � Ã[O¥K�UV�jPSI���P ¦ UYX�ZW}ÄÃNKM��ÊMPSI��jKy�V�jRMINKMOj�h�jI�UYX�ZvÜ
�ºH��^~ ��Z;I�UY�VKMOÅ�NKM���VZ�Ot 

�� �� qus�� ��qCm�� '��$m 
�t
�MZmUY��KM�VZ�X��QRSX�� ���6��KM��UVPSI��;����X��Q�lXE�;KMIL�wZ=�[�VPd��Ã��;Z��L�QIEK��;PSOQOj�Q�V�jPMIyK�U£X��jRMX2�wZ�K � Z;I�Z��VRS�QZ;�
{ �;PSOQOj�Q��Z;�Y�m v¡¢X�Z;�Q�����VPM�NKMR�K�UV�jPSI¤���QUYX[�jI%UYX[Zy��O¥KM� � K)P�Ð6Z��V�vK�}�
�Ò ���VPM��Z4��X��Q�lX �Q�Ä�VZ�I��
���QUV�Q�SZyUVPÇ�;PM�V�VZ�O¥K�UV�jPSI[���jIµUYX�ZE��O¥KM� � K¨KMI[���VZmUlKM�QI��v�QUV�W�QI ¦ PS� � K�UV�jPSI%�[Ã��V�QI�R�UVX�ZL�QI�UYZ;I[�VZ
X�KM���VPMI��j������K�U�UYZ;���jI�R��QI¨UVX�ZvZmÓ��QU��[XNKM�VZ�P ¦ UYX�Zv��Z�KM�mUY�jPMIÝ 
Ü=�WOQZ;�[UVPSI���� ��ZmUY�WKM�VZ2�VZ�O¥K�UV�Q�SZ�OQT,�QI��VZ�I��V�ÂUY�Â�SZyUYP��V�;K�UVUVZ;�V�QI�RÇ�QI UVX�Z2ZmÓ��QU�XNKM�[�VPSI��Q����XNKM��ZM 
UVX�Z;��Z ¦ PS��Z^�jI�K������QUV�jPSI�UYP�����PS���QI�R¸UYX[Z^���VPM��Z���UY�QZ;��P ¦ UVX�Z^��OjKM� � K[�rUYX�ZmT4OjZ;K��SZ^UYX[Z¢�;PSOQOj�j���jPSI
}�PSI�ZÄ�wZ ¦ PM�VZ=UVX�Z¸�[O¥KM� � K�XNKM����PSI��~}�Z;�hKMI��¨KM��Z¸��K�Ã��YKMOQOQT����Q�V��PSI�I�Z���UYZ�� ¦ �VP � UVX�ZÄXNKM�[�VPSI��Q�
��UlKMRMZ=K�I��EX[Z;I���Z=��Z�UlK��jI2KMI�T��jI ¦ PM� � K�UY�QPSI'UYX[Z�TyXNK��MZ¸PSIyUYX[ZÄ}�
vÒ�  "ÄÃ[UV�V�j�[Z�UVX�Z|�;PSOQOj�j���jPSI
}�PSI�Z'UVX�Z ��ZmUY� ¦ �VKMR � Z;I�UÄ�QI�UYP)XNK����VPSI[�;�ÝK�I��µKMI�TÇZ�I�Z;��RMT��JOQPS�V�Ä�QI¤UVX�Z4��OjKM� � K2���QOjOº�VP ¦ UVZ;IUVX�Z�XNKM�[�VPSI��Q���V�wZ;�mUY�VÃ � �£�t  ZM  �VZ;�[Ã��;Z¨UYX�Z � Z�K��VÃ���Z;�ÆT��QZ;OQ�ËP ¦ XNKM����PSI��2K�U�X��QRSX�� � �Á����ima
�;]Nim`6kl�dxÎ`dÑ*1 !SÏ��A! �;4b 
¡¢X[ZEUYX[Z;PS��T P ¦ �NKM��UYPSI ���VPM�NKMR�K�UV�jPSI �jIµUYX[ZL��Z�I��VZ � Z;�[�jÃ � ��X�P ���'UYX�K�U'Z�I�Z;��RMT OjPS���W�Q�
�[�VPS�wPS��UV�jPSI�KMOhUYPµUYX[Z¤�QI��QUV�¥KMO£RSOjÃ[PSI �[Z;I����QUJTÆ�jIÆUYX[Z¤��T���UYZ � 1 !M���)�M�;4t  ã��jI[�;Z¨UYX�Z¨RSOQÃ�PSI
�[Z;I����QUJT¤�j�|ZmÓ���Z���UVZ;�%UYPL��ZWX��jRSX[Z;�|�jI%K)} 
vÒ ��UYK�UYZ�����ZmUÄÉ�Ã�Z;I[�lX��jI�RE���jOjOº����PS�wZWUYX[ZWÈN����U
��UlKMRMZ;�vP ¦ UYX�Z��;PMOjOj�Q�V�QPSIÝ vHÁU���KMIµ�wZ2��UYÃ��[�jZ;�¼{bK�I�� � Z;KM�VÃ���Z;�±�Ä��T � Z�KMI[��P ¦ UVX�Z¨`N]±kmgjiV_Mn
cLp;ØMx ¿^kV_Maoxtpr`:��_dkmaªprn �����G{ � �b�|��X��j�lXµ��Z��V���V�j�wZ;�ÄUVX�Zy�YKrUY�jPLP ¦ �NKM��UV�j��OjZWTd�QZ;Oj�[�Ä�jI,I�Ã���OjZ;Ã[���
I�Ã���OjZ�Ã��'��PSOjOQ�j�V�QPSI�����< ��� ��UVPÇ�NK���UY�Q�;OQZ�Td�QZ;Oj�[���QI�����PMUYPMI��J����PMUYPMI ��PSOjOQ�j�V�QPSI���KrU4KMI � � �NKM�mU
��KM�YK � Z�UVZ;� �   ����� � Z;KM�VÃ[�VZ;�2UYX�Z¨��Zm�d�¥K�UV�jPSIÌP ¦Ä� P � Z;I�UYÃ � ���Q��UY���j��Ã�UY�jPMI��y�jI KMI ���
��PSOjOQ�j���jPSI ¦ �VP � UYX�Z � P � Z;I�UYÃ � ���Q��UV�V�j�[Ã[UY�QPSI��Ä�QI,K��VÃ��wZ;����PS���QUV�jPSI,P ¦ � �µ��PSOjOQ�j���jPSIÝ �HÁUv�Q�
����KMOQZ;����T)UYX�Z
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��X[Z;�VZ � �j��UYX�ZW���VZ�Ã���P��Á�YKM���Q���QUJTM� 	 �����{ �m��UVX�Z'�[�jINKM��T¨�;PSOQOj�Q�V�jPMI��^�wZ�UJ��Z;Z;IµI�Ã���OjZ;PMI��;��KMI��
� ��� �j�=UVX�Z'UVPMUlKMOº����P��[Ã���UV�jPSI%���VPS���Ä�VZ���UV�jPSI%�QI � �,��PSOjOQ�j���jPSI��� �Ü^UÄOjP � ���*UVX�Z'�VK�UY�QPL����KMOQZ;�
���ÂUYX 	��	��
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H ¦ I�P)I�Ã��;OQZ�KM�=Z�Ð�Z;�mUY�ÄPd�;��Ã��ÄK�U=X��QRSX ���Á� �����*{ ���o�|��X�PSÃ�OQ�Ç�wZ'Z�ÉdÃ�KMO�UVPLÃ�I��ÂUJT¤KMI��%KrUÄOjP �
� ���ÂU���PdZ;�AI�P�U*�V�;KMOjZ^���ÂUYX 	 ����[  <��j�V��U*�VZ��VÃ�OÂUY� ¦ ��P � ���=H��ÆK�U � �¸´ © �M3�
vZ P � �£�VX�P �¼UVX�Z
ZÀÓ���Z���UYZ��&��ZmU�ÉdÃ[Z;I��lX��QI�RLZmÐ6Z���U|P ¦ X��jRMX�� ���ß�NK���UY�Q�;OQZ;�; G¡¢X�ZWã�¡�Ü
� 1 !{�;4Å�NK�UYK ¦ PS�¢I�Z;RSK�UY�Â�SZ
X�KM���VPMI��y�VX�P �>KMIÆ�jI����VZ�K��V�jI[R �����G{ ���b�'Ã[�ÆUVP ��� �8Ï�z�� 
vZ P � �2��X�Z;��Z��ÂUy����PS���2KMR�KM�QI
K�I�� ��Z�KM�lX[Z;�WK¨��KMOQÃ�ZyP ¦ � ���G{ ��� � �S�
� 3fz��{�� y¡¢X�ZEÒ��=~��=H��§�VZ;��Ã�OQUV�D1 !{�L4A�jI���OjÃ���Z��º�jI
K������QUV�jPSI UYPÇUVX�Z)I�Z�R�K�UV�Q�SZLXNKM����PSIË�VZ��VÃ�OÂUY�;�AK�Oj�VPÇ�VZ;��Ã�OQUV� ¦ �VP � I[Z;Ã[UV�YKMO����jPSI[�;  ������{ ���o�
�Q� ¦ PMÃ�I�� UVP F KrUVUYZ��VZ�IËK�U'K���KMOjÃ[ZEP ¦ �����G{ ��� � ÏS��� 3fz��¤KMI[� ������{ ��� � ÏS� � 3�z�� ¦ PS��lX�KM�VRSZ��¤X�KM���VPMI��|KMI���I�Z;Ã[UV�YKMOÅ�[�jPSI������VZ��V�wZ;�mUY�Q�MZ;OÂTS 
<NPS�vOQPSI�R¨UY� � ZM�,��Z�UWÉ�Ã�Z;I[�lX��jI�R,�[Ã�ZEUVPÇZ;I[Z;�VR�T OQPS�V���jI UYX�ZE��Z;I[�VZ � K�U�UYZ;�v�hKM�'�wZ;OQ�jZ��MZ;�
UVP���Z�KM����Z;I�U=�jI�UYX�ZWã[Ò£ã ��� �NK�UYK[ A¡¢X�Zv�YK�UV�jP �����*{ ���o�h�^K�� ¦ PMÃ�I��¨UYP�P �SZ;���VX�PdPMU=Ã�I��ÂUJT
K�I��ÚUYP%�VK�UYÃ[�YK�UVZ�K�UyX��QRSX�� ���¢Oj�QÊMZE�jI)� �/�;PSOQOj�j���jPSI[� 1 !�Ï���! �[��!�¾L4���X��j�lXË�Q�4ZmÓ���OjKM�jI�Z��Ú��T
UVX�Z���nYpr`NxÎ`Çi � ilkma�1 ! �;4b����X�Z;��Z=X��QRSX�� ���±�NKM��UY�j��OjZ^�[�VPd��Ã���UV�jPSI��QI � �ä�;PSOQOj�j���jPSI[�G�j�*Z�I�XNKMI[�;Z;�
�wZ�TMPSI������jI�KM��T�����KMOQ�jI�R[ 
��Z;��Z;I�UYOÂTS�ºUYX�Z����QPSIµ���VPd��Ã��mUY�QPSI K�UvUY�YK�I����MZ;�V��Z � P � Z;I�UlK�O¥K��VRSZ��ÄUYXNKMI�Ï 
vZ P � �4�QI����
��PSOjOQ�j���jPSI��ÄK�U'ã[Ò£ã Z;I[Z;�VRM�jZ;�L{ � ����� � ÏM3 
vZ Pv�m�Ý��Z;��ZL��Zm�JZm��KMOjÃNKrUYZ;� KMI�� �;P � �NKM��Z;� UYP
K�OjOÝZÀÓ[�Q��UV�jI�R � �¤�NK�UlK��jI¨UYX[Z��VK � Z¨kmc'zhZ;I�Z��VRMT���Z;RS� � Z 1 ! !/4b hHÁU��hKM� ¦ PMÃ�I��¤UVXNK�U ¦ PS���;Z�I��
UV�YKMOwZ��MZ;I�UY�'{oÃ[�)UYP:��� �;Z�I�UV�YKMOQ�QUJT[�m�dUYX�Z�ã�Ò�ã)�NKrUlK4��PyI�P�U¢�VX�P ����UV�VPSI�RyZ�I�XNKMI[�;Z � Z;I�U|P ¦� ���G{ ���o�À�[��Ã�U¢�YK�UVX�Z;�^K4�;PSI����j��UYZ;I[��TL���ÂUYX 	 ����4����KMOQ�jI�R[ �¡¢X�Z��VZ;KM�VPMI ¦ PS��UVX�ZÄZ�K��VOQT2��UlK�UVZm�
� Z;I�UV�ÄPSI%UYX[Zy�NK�UlKE�j�¸UVX�Z4O¥K��lÊd�QI�R)�QI � w � � : � w�� ��Z ¦ Z;��Z;I���Zy�NK�UYK�K�U�X��QRSX�� � �AKMI��
� �j�d�J�YK����j���ÂUJT��jI�UYX[Z��VK � Z�Z�I�Z;��RMT���Z;RS� � Z� 
"ÄI�Z�X�KM��UVP��VZ;OÂT)PSI¨�±}v�^� ��KMOQ�;Ã�OjK�UY�QPSI��h��X[�j�lX¤KM���¨I�PSI��Á��Z���UVÃ��V�NKrUY�Q�MZ�Z�Ð�Z;�mUY��UYP����V�QI�R
UVX�Zh��KM��UVPSI � P���Z�OdKMINKMOÂT����j�ß�jI�UYP¸KMRS��Z;Z � Z;I�U����QUYX4K ��KM�QO¥KM�[OjZ*�NK�UYK[ ß¡¢X�Z^I�PSId�J�wZ;��UVÃ��V��K�UY�Â�SZ
ZmÐ6Z���UV���;KMI�I�PMU;��X[P¬��Z��MZ;������Z��QI�UV�VPd��Ã���Z;�L�QILK � P���Z�ON�jI��[Z;�wZ;I���Z�I�U��hK�TE��Ã��lXLUVXNK�U£���QÐ�Z;�ª�
Z�I�U � Pd��Z�Oj�|OjZ�K��¤UYPL���QÐ�Z;��Z;I�UÄTd�jZ�Oj���=�jI¤UVX�Z'ÈNI�KMO��[�jPSI%����Z���UV�YK[ ÄHJI¤UYX�Z4Z;KM�VOQ�jZ��¸KMI�KMOQTd�V�Q�
UJ��P � Pd��Z;OQ�h��Z;�VZ�UYKMÊMZ�I¤�QI�UVP2KM�;��PSÃ�I�Ud1 ©�3M3��+!�¾L4Ý��X��j�lX�Ã���Z��[�QÐ�Z;�VZ�I�U���P ��Z;��O¥K����; A¡¢X�ZmT
��Z;��ZWUVÃ�I�Z;�¤UYP2�VZ;�[�VPd��Ã��;Z�UYX�Z'K��MK��jO¥K���OjZÄ��K�UlKEK�UÄK%kmc'z�Z�I�Z;��RMT�P ¦ KM�wPSÃ[UÄÏM3 
vZ P4 ±¡¢X�Z
��Z;��Ã�OQUV�v��Z;��ZL���Q�YKM���;PS����Z;�6 L¡¢X�ZE��UYÃ[�[Tµ�jI!1 !C!;4£�;P � �NKM��Z;�µUYX�Z2K���KM�jOjKM��OQZ�ã[Ò£ã � �§�NKrUlK
��Td��UYZ � KrUY�j�;KMOjOÂTEUVP2KMOjOÅK���KM�QO¥KM��OQZ� ���NKrUlKy�jI�UYX[Z��VK � Z�Z;I�Z��VRMT¨�VKMI�RSZ� 
<NÃ���UYX�Z�� � PS�VZÄUVX�Zv��UVÃ��[T ¦ PSÃ�I��6��UYXNK�U�UVX�Z�T��QZ;OQ���QI¨I�Z;Ã[UV�YKMOº���QPSI���KM��PSÃ�I������ � � 
�ZQP � �K�I�� � �j���Á�YKM�[�j���ÂUJT��Q� ¦ PMÃ�I�� UVP��wZ¤��Ã�������Z;���VZ;�ä��T K ¦ K���UYPM�2P ¦ ©S  � �QIÌUVX�Z�È��V��UÇ© �DP ¦��Z;I�UY�VKMO£Z��SZ�I�UY�; ,¡¢X[�j�'��X�P ���4UYXNKrU'ÈNINK�O���UlK�UVZLZ;I[Z;�VR�T�OQPS�V�WP ¦ XNKM���Ú�V�;K�UVUVZ;���jI�R%��KM��UVPSI��
�QI UVX�ZL�[Z;I���Z � Z����jÃ � UYPdPSÊ,��O¥K��;ZEKMOj��Z�KM�[T KrUyã[Ò£ã�Z�I�Z;��RS�jZ��; ¨¡¢X�Z)��Ã�������Z;�V���jPSI��j��I�PMU
PM���VZ����SZ�� ¦ PS�¢�wZ;���j��X[Z;�YK�OÅ�;PSOQOj�j���jPSI[�; 

HJI�UVX�Zv�YK � Z � K�I�I�Z;�hPSI�Zv��Z�È�I�Z;� ��@��A{ ���b����X��Q�lX���Z;����Z;��Z;I�UY�|UYX�Z�Td�jZ�Oj��P ¦ �;Z�I�UY�YK�OÅ�;PSOQOj�Â����jPSI[��UYPvUYX�Z¢Td�jZ�Oj�yP ¦ ��Z��V�Q��X�Z;�VKMONPSI�Z��; �¡¢X[Z¸KM���MK�I�UYKMRSZ�P ¦ UYX��Q�*�YK�UV�jP��Q�*�QUY�*�QI���Z���Z�I���Z;I[��T
P ¦ K � ���VZ ¦ Z;�VZ�I��;Z � Z�KM��Ã��VZ � Z�I�U� �N¤Z;KM�VÃ[�VZ � Z;I�UV�£��X�P � KÄ��Ã�������Z;���V�jPMIEP ¦ X[�jRSX����w�NK���UY�Q�;OQZTd�QZ;Oj�[�¢�jI¨�;Z�I�UV�YKMOÅZm�SZ�I�UV�¸��P � ��KM�VZ��¨UVPE�wZ;���j��X[Z;�YK�OÝPSI�Z��
Ü=� � Z�I�UY�jPMI�Z;�yZ;KM�VOQ�jZ;�ßUYX�Z¢�VK�UYÃ[�YK�UV�jPSI4P ¦ UVX�Z¢Z;OQOj�Q�[UY�Q� F P � �;PdZ $2�;�QZ;I�U � . ���ÂUYX����w��PSÃ�Oj�y�wZ
�QI�UYZ;�����VZmUYZ��4��T ��Z�UGÉ�Ã�Z;I��lX[�jI�R�  �=�jRMX'Z;I[Z;�VR�T'�NK���UYPMI���OjPdPS��Z�Z�I�Z;��RMT4K���UYX[Z�TW�NKM�V��UYX���PSÃ�RSX
UVX�Z � KrUVUYZ����;�VZ;K�UYZ��Ç�QI�UVX�Zv�;PSOQOj�j���jPSI[�; £ã��QI��;ZvUYX�Zv��PSÃ��V��Z;�¸KM�VZWKM��T �2� ZmUY���j�M��UYX�ZWK � PSÃ�I�U
P ¦ Z;I�Z��VRMT¤OjPS���¸��Z���Z�I�����PSI%UVX�Z'�[�j�VZ���UV�jPSIÇ��X[�j�lX%UYX[Z4�NKM��UY�j��OjZ��|UV�YK��SZ�Ot ÄHJI%UVX��j�|�^K�TÇUVX�Z
Z�I�Z;��RMTyOQPS�V�*�;KMIEOQZ�KM�4UVP � P � Z;I�UVÃ � �Á�V�NK��;Z�KMI��Q�VPMUV�VPS��TW��X��j�lX2�VZ F Z;�mUY�AUYX�Z¢�QI��QUV�¥KMOd�V�NKrUY�¥K�O
K�I��j��PMUY��PS��T)P ¦ UYX�Zv��PSÃ��V��ZM 
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� *nqCm s � )E� � � *nqCm s ��* ���Ms�� (fsL� knm��Mt
HJI¨KM�[���QUV�jPSI2UYP4UYX[ZÄ���j���;Ã����VZ��%}�
vÒÌ�QI����j�;K�UYPM�V�AUYX�Z��VZ��j����UV�jOjO±UYX[ZÄ��PM�V�V�Q���jOQ�QUJT�P ¦ Z � ��OQP T��QI�RWUVX�Z
OjKM�VRSZ�OQT%KM��Ã�I���KMI�U4�NKM��UY�Q�;OjZ��v�jI K¤�;PMOjOj�Q�V�QPSIÝ �¡¢X�ZL��UlK�UV�j��UY�j���W�Q�vZ��SZ�I�U��J�[Z;�wZ;I��NK�I�Uy��X[�j�lX�P�Ð6Z��V�
F Ã[��UYÃ�K�UY�QPSI�����UVÃ����jZ��¢UYX���PSÃ�RSX�UYX[Z���P��J�;KMOjOQZ;�¨Z��MZ;I�U��Á��T��ÁZ��MZ;I�UvKMINK�OQTd�V�Q�; 
¡¢X�Z��j�[Z�K,P ¦ Z��SZ�I�U��J��T��JZm�SZ�I�U�K�INKMOQTd���j�y�j�4UVP ��P � �NKM�VZ)UVX�Z¨Z;OQZ;��UV�V�Q���lXNKM�VRMZ¤���Q��UV�V�j�[Ã[UY�QPSIË�jIÌK
}�
vÒÆUVP4UYXNK�U^P ¦ PS�V�[�jINKM��TLX�KM���VPMI��j� � K�U�UYZ��; £�^KM����Td�jI�R'PSI�OQTLK ¦ �YK���UY�QPSI)P ¦ UVX�ZÄZ;OQZ;�mUY�V�Q�Ä�lXNKM��RSZ
Ã�I[�QU���UYX[ZÄÉ�ÃNKM�VÊ��^�[�j��UV�V�Q��Ã[UYZ|UYX�Z=Z;OQZ;��UV�V�Q�¸�lXNKM��RSZÄ�QI)Ky}�
vÒ � PS��Z=��PSI��V�Q��UVZ;I�U¢UYXNK�I)�QU��j���V����Z�KM�
�QI PS�����jI�KM��T � K�U�UYZ;�� LHÁUW�j�vZmÓ��wZ;�mUYZ;�ÚUVXNK�U�UYX��Q�vZ��SZ�I�I�Z��V�y�VÃ[���d�Q�MZ;�WUVX�ZL�[XNKM�VZ�UY�VKMI����QUY�QPSI KMI��
OQZ�K��SZ��=���jRSINKrUYÃ���Z;�¢�jI�UVX�Zv�V�wZ;��UV�YK�P ¦ UVX�Zv���VPd��Ã���Z;�¨ÈNINKMOÅ��UlK�UVZv�NKM��UV�j��OjZ;� 1 ©�3�©S�Å©�3�Ï�4t 
<NPS��Ky�VZm�d�jZ�� PSI�Z��SZ�I�U��J��T��JZm�SZ�I�U F Ã���UVÃNK�UV�jPSI�����Z;ZO1 ©�3 �/4b 

����� �Ë$'0 # � �D$4?,0*12& - 1EC;C�9�? ��0

HJI¤ÏM3{3S¾WUYX�Z �ºKM��RSZ	�¸K����VPSI¤�hPSOQOj�Q��Z;�£���jOjOw��UYKM��U�Ã[�Ý�NKMI�Ã�I[���VZ��;Z;�[Z;I�UYZ��,KM�;��Z;OQZ;�YKrUY�jPMI � KM�lX[�jI�Z��
I�P�UvPSI�OQTÇ�jI,UYX[Z2Z�I�Z;��RMTµK���KM�jOjKM��OQZ'��Ã[UWKMOQ�VP��QIÌg ]dcyxÎ`6p zmxÎaouyKMI��µ�;P � ��OQZmÓ��QUJTÇP ¦ UYX�Z�PS�wZ;�VK�UY�QI�R
ZÀÓ[�wZ;��� � Z;I�UY��  <NPSÃ[�|ZÀÓ���Z��V� � Z;I�UV�����QOjOÝ��UlKM��U�UlKMÊ��jI[R2��K�UlKf6AÜ*¡��ÅÜ�ã^1 ©�3M�/4ßKMI[�%�'N%ã^1 ©�3u�L4b®NUJ�hP
RSZ�I�Z;�VKMOÂ�Á��Ã�����PS��Z�Í�Í2ZÀÓ���Z��V� � Z;I�UV�;� � �¸�h� 1 ©�3{�;4b®�K�Í�ÍyZmÓ���Z��V� � Z�I�Uh��Z;�[�j��KrUYZ;� ¦ PS�^�^ÒG�t���QPSO¥KrUY�jPMI
KMI[� �Y�ÁÉ�ÃNKM�VÊ���X�Td�V�Q�;�AKMI��yÜ
�ÅH��^~µUVX�Z^��Z����j�;K�UYZ��yX�Z�K���T��J�jPMIyZmÓ���Z��V� � Z�I�U 1 ���M�;4b  ��Z;��Z;I�UYOÂTy�'N%ã
�QI�UVZ;RS�VK�UYZ���KMOj��PEKyX�Z;K��dT��Á�jPSI��NKM��U��jI¨�QUV�¢���VPSRM�YK � 1 �/4b 
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c 9pe���]`c�i
¡�KM��OQZ|Ï� Q© 1 �/4±��PSI�UlKM�QI���UYX�Z¢��KM�YK � Z�UVZ;���*P ¦ ã�Ò�ãw� ���|H�� KMI��=� �Ä�¸ MHJI�Í�Í'�;PSOQOj�Q�V�jPMI��ßUVX�Z��lXNKM��RSZ;�
�NK���UY�Q�;OQZ � Ã[OQUY�Q��Oj�Q�;�ÂUJT � 	 � ! «���� RS�VP ���%PSI[OQT �VOQP ��OQT ¦ �VP � ã[Ò£ã Z�I�Z;��RS�jZ��%Ã��
UYP � �¸� PSI�Z;���
©*6�©S � �-6£Ï� ï¾M¾��NKMI����VP2��PdZ;�¢UYX[ZWK��MZ;�YK�RSZ�UY�YK�I����MZ;�V��Z � P � Z;I�UYÃ � �6©*6�©S  3 !-6¢©S  ��¾� 
HJI
	�	��;PSOQOj�Q�V�jPMI��;�����QUVX)UYX�Z�I�Ã���OjZ;KM�¢�YKM�[�jÃ�� � � � � Ô���5 ¦ � �dUYX�Z��VZ��Q�¢K4I�Z�� É�ÃNKMOj�ÂUlK�UV�Q�MZÄKM����Z���U
��X��Q�lX � KMÊMZ��h�QU£����$2�;Ã�OÂU�UVPWUY��Z�K�U�X�Z;K ��T��J�QPSI)��PSOjOQ�j�V�QPSI������ÂUYX��QILK�Ã�I��QÈ�Z;�LUVX�Z;PS��T 1 ©�3C�;4b A�ÄÃ��V�QI�R
KMI�	�	 �;PMOjOj�Q�V�QPSIÝ� � KMI�TÇ���QÐ�Z;��Z;I�U�UY� � ZyK�I��µZ;I�Z��VRMT,����KMOQZ;�vKM��Zy�jI��SPMOQ�SZ�� �QI%UYX�Zy���VZ;K�UY�QPSIµKMI��
Zm�SPSOQÃ[UY�QPSI¨���VPd�;Z��V�VZ��=P ¦ UVX�Zv��Td��UVZ �  
¡¢X�Z=�lXNKM��RSZ;�E�NKM��UV�j��OjZ � Ã�OÂUY�j�[Oj�j���QUJT���Z���Z�I����hPMIEUYX[Z=I�Ã���OjZ�K����VKM���jÃ[�;���t  ZM �I�Ã���OjZ;KM�AIdÃ � ��Z��;��KMI��
UVX�Z¢K���KM�jOjKM��OjZAZ�I�Z;��RMTS  
�PS�QI�R ¦ ��P � ã�Ò�ã'P �MZ;�����=H���UYP	� �¸�ÆZ�I�Z;��RS�jZ����QUV����KMOjÃ[Z;�G��P �SZ;�£K¸X[�jRSX�Z��
�VKMI�RSZ£�jI	�	Ë�;PSOQOj�Q�V�jPMI��ÝUYXNK�I'�jIvÍ�ÍvPSI�Z���KMI[�'�V�;KMOjZ���KM�^{�©"6GÏd  � 6�¾� ��¢�ÝÏM3S�m GÜ^U�OjP � kmc'zÅZ;I�Z��VRS�QZ;�
{bã[Ò£ã���UVX�ZW�lX�KM�VRSZ��,�NKM��UY�j��OjZ � Ã[OQUY�Q��Oj�Q�;�ÂUJTL����KMOQZ;�=���ÂUYX ��KMI[�%K�U=X��jRMXÌkmc'z¢Z�I�Z;��RS�jZ��y{ � �¸�¢���ÂU
RS��P ���|���ÂUYX � " ��5  ¢�ÄÃ[Z�UVP)ÑMg ]Npr`Çzl�[_�ØdprÛ*xÎ`dÑ ¦ K���UYPM�V�;�NÈNI�KMOº��UlKrUYZ�Í[_MnmaJpr`%z;_Mab]dn�_Mabxtpr`N�wKMI[�&��Z�U��
É�Ã�Z�I��lX��jI[R��º��KMOQ�;Ã�OjK�UY�QPSI��d1 �/4�OjZ�K��%UYP¨K�� � Z�KM�¸�jI%UYX[Z � Ã�OQUV�j��OQ�j���QUJT)��KMOQÃ�Z;�ÄZÀÓ���Z���UYZ�� ¦ PS� � �¸�¸ 
N¤PM��U¢�;KMOj��Ã�O¥K�UV�jPSI[�£Ã[�VZ;�¨KW��P ��Z;�¢O¥K�� ��X[Z;I¨��KMOQ�;Ã�OjK�UY�QI�RvUYX�Z � Ã�OQUV�j��OQ�j���QUJTyK��¢K ¦ Ã�I[��UY�QPSI)P ¦ UVX�Zkmc'z=Z;I[Z;�VR�T%OjZ;KM���QI�RLUYP � Ã�OQUV�j��OQ�j�;�ÂUY�QZ;�¢�jI%UVX�ZyPS����Z;��P ¦ �{3M3{3[ �ÞhÃ[Uv���jI���Z:���|H�� ��UlKM��UYZ;�µÃ��,�ÂU
�wZ;�;K � ZEZ��d�j�[Z;I�UyUYXNKrU'UYX[�j�'�Q�'I�P�U'UY��Ã�ZM  <��jRSÃ���Z)Ïd  � 1 ©�3�¾�4h��X�P ���2��K�UlKÇPMI � 	 � !¬« � � K�U � �j�d�
�VKM���j�[�QUJT ¦ PS����Z;I�UY�VKMO��;PMOjOj�Q�V�QPSI��ß�jI'UVX�Z¢Z;I�Z��VRMT4�jI�UYZ�����KMO[�wZ�UJ��Z;Z�IEÜ 
�ã4KMI��=���=H��ËZ;I�Z��VRS�QZ;�� �¡¢X�Z
��PSOj�Q�)Oj�QI�Z¸��X�P ���|UVX�ZÄ����Z;���Q��UY�QPSI�P ¦ UYX[Z��YK�UVÃ��YK�UV�jPSI � Pd��Z;O�1 ©�3C!;4Ý��X��Q�lX¨RS�Q�MZ;� ¦ PS��� �¸� K'��KMOQÃ�Z
P ¦ KM�wPSÃ[U�Ï �{3{3[  ¡¢X�Z¨�NKM��X�Z;�ÆOQ�jI�Z)��Z;����Z;��Z;I�UY�EK%��P ��Z;��O¥K���{ � � ��� 5 �'�NKM�VK � ZmUYZ��V�~};K�UY�QPSI 1 ©�3�¾�4
��X��Q�lX¤�[�VZ;�[�j��UV�|K � Ã�OQUV�j��OQ�j�;�ÂUJT�P ¦ K���PSÃ�U=ÏM3{3{3 ¦ PS��� �¸�¸ 
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Npart=350

120⋅√s0.41

148⋅√s0.30

LHCE877
NA49
NA50
PHOBOS
BRAHMS

<G�QRSÃ���Z2Ï�  �f6'�hX�KM�VRSZ����NK���UY�Q�;OQZ � Ã�O �
UV�j��OQ�j�;�ÂUJT K�� K ¦ Ã�I[��UY�QPSI�P ¦ �wZ�K �Z�I�Z;��RMT K�U � �j�å�VKM���j�[�QUJT ¦ PS� �;Z�I��
UV�YKMO)��PSOjOQ�j���jPSI���  ¡¢X�Zä�NK�UYK �wPS�QI�UV�
��P¬�MZ;�|UYX�ZW��Z;K � Z;I�Z��VRMT��VKMI�RSZ ¦ �VP �Ü 
�ã�Ã���UYP����|H��¸ Ç�hPMI�UV�YKM��T UYP
Z;KM�VOQ�jZ;�yZÀÓ���Z���UlKrUY�jPMI��2��X[�j�lX¼P �MZ;�VZ����
UV� � K�UYZ UYX�Z � Ã�OQUV�j��OQ�j���QUJT ¦ PS� � �Ä�
Z�I�Z;��RS�jZ��;�*UYX�ZLI�P �^KM��K Td��ZmÓdUV�YKM�wPSO¥K¬�
UV�jPSI��W���VZ����j�mU4��KMOjÃ[Z;�4�wZ�UJ��Z;Z�I ÏM3M3{3
KMI[� �M3{3{3[  ¡¢X�Z ÈNRSÃ���Z��Q� UlKMÊ�Z;I
¦ ��P � 1 ©�3�¾;4b 

¡¢X���PSÃ�RSX[PSÃ[UGUVX�Z^���Q�V��Ã��V���jPSI4P ¦ UYX�Z�}�
vÒ,�V�jRMINK�UYÃ[�VZ;���QU���Z���K � Z^Zm���Q��Z;I�U�UVXNK�U�UYX�Z���XNKM��ZhUY�VKMI��V� �
UV�jPSI2��PM�jI�U��hKM���VZ�K��lX�Z;�¨K�U^ã[Ò£ã 1 ©S©�3L4t *¡¢X�Z
���|H��¼�NK�UYKWPMÐ�Z;��KMILZÀÓdUYZ;I[�V�Q�MZ���UVÃ��[T2P ¦ K���Td��UVZ �K�U;��KMI��y�wZ�TMPSI��Ý��UVX�Z^��XNK��VZ^UY�VKMI����QUY�QPSIÝ����Ã[U*�ÂU��j�GÃ�I��jÉ�Ã�Z�UYP � �Ä��UYP��QI��SZ;��UY�QR�K�UYZh��X�T����j�������QUYX[�jI
UVX�ZvX��jRSX�UVZ � ��Z��YK�UVÃ��VZ�}v�^� ��XNKM��ZM 
| �ÂUYXÆUYX�Z � �Ä�§�QI��QUV�¥KMO��;PSI[���QUV�jPSI��yRM�Q�SZ�I¼�QIÆUYKM��OQZÇÏd Q©¨UYX�Z���Z�I��V�ÂUJTÆP ¦ �QI�UVZ;�VKM��UV�jI�Rµ�NKM��UY�Q�;OjZ��
�QI��;��Z�KM��Z;�£OjZ�K����jI�RvUYPWKW�VKM���Q��UVX�Z;� � K�Oj�~};K�UY�QPSIyP ¦ XNKM�V�E���VPM��Z��Ä{ O¥KM��RSZ ���o�m�d�t  ZM �K���Z��;��Z�KM��ZÄP ¦ UVX�Z
¦ PS� � KrUY�jPMI¨UV� � ZM ^¡¢X[�j�|�jI����VZ�K��VZ;�=UYX�Z�Z;I�Z��VRMT¤��Z�I��V�ÂUJT)�=Ã��¤UVP�ÏM3�UY� � Z;��OjKM�VRSZ��¢UYXNKMI%K�U ���=H��
OQZ�KM���QI�R�UYPÇKMI��QI�Z;��UY�¥K�OGUYZ � �wZ;�VK�UYÃ���Z  �y´  ¹ �WK�U�� �Ä��OjKM�VRSZ��v��T ¦ KM�mUYPS��UJ��P� ¨¡¢X��j��� � ��OQ�jZ;�
K�OjPSI�RMZ;�W}�
�Ò
OQ� ¦ ZyUY� � Z �������Ë´ � � ¶ �;¹ �;����P � ��KM�VZ <G�jRMÃ��VZEÏ� �[�GOQPSI�RSZ�� ¦ �VZ;ZQ};ZÀ�JPSÃ[UWUY� � Z ���	�
KMI[�ÚO¥KM��RSZ;� ¦ �VZ�Z7};ZÀ�JPSÃ�U2PAPSOjÃ � Z*P
����P ¦ UYX[Z)��Td��UVZ � �£KM������P�KM�lX��QI�RÇUYX[Z)�VZ�RS�jPSI ��X�Z;��Z¨}v�^� �Q�
UVX�Z;PS��Z�UV�j��K�OjOQTLKM���;Z;���V�Q��OjZ� 
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�ÒÚ��UlK�UVZÄ�j��KM�lX��QZ��MZ;���wZ;��Uh���jK�UVX�Z¸XNK��V�)����PS�wZ;�hOQ�jÊ�Z=X��QRSX�� ������Z�UV�;��X��jRSXd�
� �h��X[PMUYPSI[�;�ßX�Z�K���T�}�Ã�KM�VÊ�PSI��¥K���K�I���� � �=K�I���� � � Z;�VPMI��; 2¡¢X�Z2�VÉ�ÃNKM��Z;� � P � Z;I�UYÃ �UV�YKMI[� ¦ Z;����9 . ��I�Z��;Z;���YKM��T ¦ PS�2UYX�Z��j�L�[�VPd��Ã���UV�jPSI¼��Z;I�P�UYZ;�EUYX�Z���X�KM�V��I[Z;�V��æË�lXNKM�VKM��UVZ;��P ¦UVX�Z;��ZÄ����PS��Z��; *Ü^U � �¸�¸�h9 . �j��O¥KM��RSZ;�*UVXNKMI¨Ï{�/3{3 
�ZQP . 1 �L46� � ��OÂTd�jI�RWKWOjKM�VRSZ|����P���Ã[��UY�QPSI
���VPS���v�VZ;�mUY�QPSI,��X��j�lXµZ;I�KM��OjZ��v��Z�UYKM�jOQZ;�,��UVÃ����QZ;��P ¦ UYX�Z��VZ�����PS��Z��; 4¡¢X[Z2�[�VPd��Ã���UV�jPSI,UV� � Z
P ¦ XNKM�V�,�[�VPS�wZ;���Q�Ä�jI��SZ��V��Z;OQTÇ���VPM��PS��UY�QPSINKMOÅUYP)UVX�Z4��ÉdÃ�KM�VZ�� � P � Z;I�UYÃ � UV�YKMI�� ¦ Z;��  | �ÂUYX
UVX�Z-9 .y�MK�OjÃ�Z��4P ¦ � �Ä�¸�GUVX�Z)����P��[Ã���UV�jPSI�UV� � Z;�yK��VZ)� � KMOQOjZ���UVXNKMI 3[  3[© ¦ ��� �¬ ,¡¢X��j�4�Q�
Z;KM�VOÂT�Z;I[PSÃ�RSX�UYPL�[�VPS�wZ�UYX�ZW�;O¥K��V�V�Q��KMOÅ�lX[�VP � P��J��T�I�K � �Q����UYKMRSZ�P ¦ UVX�Z�È��VZ;��KMOjOÅ��X�Z��VZWUVX�Z
��PE�;KMOjOQZ;�ÇÑMg ]±pr`,Û£_MgÎgòz^��Z;�;K�TS�w�VZ;ZW��Z�OjP �v ¢ãdZ;�;PMI��NKM��T¤��KM��UV�j�;OQZ;� � K�UYZ��V�¥K�Oj�~}�ZÄK�U=K�UY� � Z�P ¦3� ïÏ ¦ � � ����Ã[�V�jI[RE��X��Q�lX,KMI��%�QIÇUYX[Z;�j���hK T¤PSÃ[U¸P ¦ UVX�Z'��PSOjOQ�j�V�QPSI���Z;I��d�j��PSI � Z;I�U¸UVX�Z'X�KM�V�
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¡GKM�[OjZ Ï� Â©{6Ë~GÓdUY�VKM��PMO¥K�UV�jPSI P ¦ �NK���UY�Q�;OQZ%���VPd��Ã��mUY�QPSI ¦ �VP � Í�Í¼UVP 	�	 K�I��
RSOjPS��KMO ¦ Z;K�UYÃ���Z;�|Z;��UY� � K�UV�jPSI���1 �;4t 

�[�VPS�wZ;��ZÀÓ[�[OjPS��Z�UVX�Zy����PS��Z���UV�jZ;��P ¦ UVX�Z��VZ��;PSI���KM��T � K�U�UYZ;�ÄUVX��VPMÃ�RSX,UYX�Z��j�Ä����K�U�UYZ��V�jI[R�P�Ð
�ÂU� ¤¡¢X�ZLUY� � ZEK���KM�jOjKM��OjZ ¦ PS�vUYX[Z � KrUVUYZ��'����PS���QI�RÇ�Q�'RS�Â�SZ;I���T UYX�Z2UY� � Z2I�Z;Z���Z;�ÆP ¦ UVX�Z
�[�VPS�wZ;�¢UYPyUV�YK��SZ�OºUVX��VPMÃ�RSX�UYX�ZW}�
vÒ��N�QU^��KMI�ZmÓdUYZ�I�U¸Ã��¨UYPyUVX�ZW} 
vÒ¼OQ� ¦ Z=UV� � ZM 
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¡¢X[Z¤X��QRSXÆ��Z;I[�V�QUJTÆP ¦ UVX�Z¤�[�VPd��Ã��;Z�� ��KM��UV�j�;OQZ;�y�QI X�Z;K��dT��Á�jPSIÌ�;PSOQOj�Q�V�jPMI��'PS���jRS�QINK�UVZ ¦ �VP ���PSOjOQ�j���jPSI��E��ZmUJ�hZ�Z;I UYX�Zµ�VPÌ��K�OjOjZ���ÑMg ]±pr`�Û£_MgÎgòzm  ¡¢X�Z;��Z�KM��Z,UYX�Zµ��Z�I��VZ�OQTä�NK��lÊMZ;��UJ�hP
��PSOjOQ�j���QI�R�IdÃ[�;OjZ��ÅKM���[�VP�KM�lX[�jI�RyZ;KM�lX¤P�UYX�Z��h���QUVX)�SZ;OQP����QUV�jZ;�h�;OjPM�VZ¸UVP�UVX�ZÄ�SZ�OjPd�;�ÂUJTLP ¦ OQ�jRSX�U� ¡¢X[Z|�[XNKM�VZ|�V��KM�;Z|��Z;I[�V�QUJT�P ¦ OQP¬�^� � P � Z�I�UVÃ � RSOjÃ�PMI��*�YK�UVÃ��YKrUYZ;��KMI���UYX[Z|��Td��UYZ � ��Z��;P � Z
��Z;I����j��OQZ�UVPÆÑMg ]Npr`äcLimntÑMxÎ`dÑM äHJI ÒA�d�ªÒ*� �;PMOjOj�Q�V�QPSI��4UYX[Z¤RSOQÃ�PSI �YK�UVÃ��YK�UV�jPSIÌ�VZmUY�)�QI K�ULK
� P � Z;I�UYÃ � P ¦ K��VPSÃ�I[�äÏ 
�ZQP � � . ��X�Z��VZÇ�wZ;��UYÃ����NK�UV�Q�SZÇ}v�^� { �±}v�^�v���Q�EK�����Oj�Q��KM�[OjZM 
¡¢X[�j��Z;I�KM��OjZ���UYX�Z���K�Oj�;Ã[O¥K�UV�jPSI%P ¦ UVX�Z��NKM��UV�j��OjZ4����P��[Ã���UV�jPSIÝ�ÝUVX�Z���Ã�OQÊÇP ¦ UYX�ZyUV�YKMI����SZ��V�VZ
Z�I�Z;��RMTWKMI��'UVX�Z£�jI��ÂUY�¥K�OS�;PSI[���QUV�jPSI�� ¦ PS�ºUYX[Z ¦ PSOQOjP ���jI�R¢ZÀÓ��NKMI����jPSI4P ¦ UYX�Z�X�PMU � KrUVUYZ��ß���ÂUYX��QI
UVX�Zv�±}v�^� ¦ PM� � KMOj�Q� �  

�OjÃ[PSI��YK�UVÃ��YKrUY�jPMI���Z��;P � Z;�^�d�j���j��OQZ¸UYX[�VPSÃ�RMX��ÂUY�^ZmÐ6Z���U|PSI�UYX[Z����VPd��Ã��mUY�jPMI�P ¦ ��Z;��PSI��NKM��T��KM��UVPSI������QUVX ���h��Z�OjP � Ï 
vZ P4 ÅHJI UYX�ZyÈN��Z;�NKMOQO � K�I�Tµ�[�VPS�wZ;����KMI �wZEÃ���Z;� UYP�ZmÓ���OjPM�VZ
UVX�Z)��PSI��VZ�É�Ã�Z;I���Z;�2P ¦ RSOQÃ�PSIÚ�VK�UYÃ��VK�UY�QPSIËKMI[�Ë�VZ;��P � ���QINK�UV�jPSI PSI�UYX[Z)I�Ã��;OQZ�KM�4��UY��Ã���UVÃ��VZ
¦ Ã[I���UV�jPSI��� ^¡¢X�Z��VZyKM��Z�UYX�ZW���j��UY�V�Q��Ã[UV�jPSI��¢P ¦ UYX[ZWÉ�ÃNKM��Ê��;�ÝK�I�UV�Â�ÁÉdÃ�KM�VÊ��=KMI��ÇRMOjÃ�PSI[�|�QI�UVX�Z
�hK��SZ ¦ Ã�I��mUY�QPSI��*P ¦ UYX[Z¢�;PSOQOj�j�[�jI�R|I�Ã��;OQZ;���QI4UYX�ZhÍwnYiÄklprgÎg xjzmxtpr`�Z�I��d�Q�VPSI � Z;I�U; �¡¢X�Z¢Z�Ð�Z;�mUY�AP ¦UVX�Z^�hK �MZ ¦ Ã[I���UV�jPSI��APSIyUVX�Z¢��Z;I[�V�QUJT4P ¦ UVX�ZhÍNp zma*klprgÎg xjzmxtpr`�Z�I����Q�VPSI � Z�I�U£K�I��E�ÂUY��Zm�SPSOQÃ[UY�QPSI
�;KMI¤KMOj��Py��Zv��UVÃ����QZ;�Ý 
� �Lq����{k * *$� ��� k m 6ß¡¢X�ZW�[�VPd��Ã���UV�jPSI�P ¦ {
	J�^���j��Z;�mU=�[X�PMUYPMI��;�ß{
	 	J�hUVX�Z � �N��KMI�� � � � Z��VPSI����
K�I��Ú{
	 	�	J�¢PS��Z�I¤�lX�KM� � KMI[�ÇPS�wZ;I���Z;KMÃ[UJT¨�Q�|��Ã��QUYKM��OQZ ¦ PS����UYÃ[�[Td�jI�R2UYX�Zv����Zm�J��PSOjOQ�j���jPSI)Z�I��
�d�Q�VPSI � Z;I�U|���QUVXÇUYX�ZW�^K��SZ ¦ Ã[I���UV�jPSI��=P ¦ UVX�Z4I�Ã��;OQZ;�b =¡¢X�ZWÈN�V��UvKM�VZW�VZ�I��V�ÂUY�Q�MZ ¦ PS�|É�ÃNKM�VÊ��
K�I��%RSOQÃ�PSI%���Q��UV�V�j�[Ã[UY�QPSI ¦ Ã[I���UV�jPSI����6UYX[Z4�VZ��;PSI�� ¦ PM�¸É�ÃNKM��Ê%KMI��%KMI�UY�Â�ÁÉ�ÃNKM�VÊ¨���Q��UV�V�j�[Ã[UY�QPSI
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¦ Ã[I���UV�jPSI��^KMI��)UYX[Z¸Td�jZ;OQ�)P ¦ UYX[Z¸UYX��Q�V���Q�h�VZ�I��V�ÂUY�Â�SZ ¦ PS�hUVX�ZÄRSOQÃ�PSI)�[�j��UV�V�Q��Ã[UY�QPSI ¦ Ã[I���UV�jPSI��� | X[�jOj��U�UVX�ZÄ����P��[Ã���UV�jPSI)P ¦ UYX�Z � �±�AKMI�� � � � Z��VPSI[�¢K�U����=H��äKM��Z¸PSI[OQT2�jIEÍ�Í2��PSOjOQ�j���jPSI��
� Z�K��VÃ��VKM��OjZ��ÝK�U � �Ä�
UYX��Q�¸����P���Ã[��UY�QPSI%�Q�ÄKMOQ�VP�KM���;Z��V�V�Q��OjZy�QI 	�	��;PMOjOj�Q�V�QPSI��; =¡¢X�Z;��Z��;PSO �
OQ�j���jPSI��^KMOjOQP¬� UYP���UYÃ��[T¨UVX�Z � Pd���QÈN�;K�UY�QPSI)P ¦ UYX�Zv�NK���UYPMI¤���Q��UV�V�j�[Ã[UY�QPSI¨�jI�UYX�Z�I�Ã��;OQZ;PSI���T
UVX�Z¸I�Ã���OjZ;KM� � K�UVUVZ;���d�;KMOjOQZ;�¨zl�[_�ØdprÛ*xÎ`dÑ2i � ilkma��QIEUYZ�� � ��P ¦ �QUY�£�V��K�UY�jKMO±��Z;�wZ;I��[Z;I���Z��jIEUVX�Z
UV�YKMI��MZ;�V��Z���O¥K�I�Z|UVP'UYX[ZÄ�;PSOQOj�Q�V�jPMIEK¬Ó[�Q�; �¡¢X[�j� ¦ PMOjOjP ���£��TL��UYÃ��[Td�QI�R'UYX[ZÄ���VPd��Ã��mUY�QPSILP ¦ UVX�Z
� Z;I�UV�jPSI�Z��¨XNKM�V�¨����PS�wZ;�=KM��K ¦ Ã[I���UV�jPSI¨P ¦ UYX�Zv� � �NK���U¢�NK��YK � Z�UVZ;�; 

� k � s ���{k * *$� ��� knm 6ºÒ*�VPM��Z�����X��Q�lX�KM�VZ|�VÃ[� ��Z;�mU¢P ¦ ��UY�VPMI�RWÈNI�KMO���UlK�UVZ=�QI�UYZ;�VKM��UV�jPSI[�hKM��Z=��Ã��QU��
K���OjZ ¦ PS�'UYX[Z)��PM��Uy��PSOjOQ�j�V�QPSI Z;I��d�j�VPMI � Z�I�U� µ¡¢X�Z;��Z¨���VPS�wZ;��K��VZµ{
	J��UVX�Z)XNKM�[�VPSI��Q�)��Z���K�T
P ¦ � � �^KMI�� � � � Z��VPSI�����{
	 	Á�|X��QRSX�� � ��É�ÃNKM��Ê¤K�I��%RSOQÃ�PSI ��Z�UY���ÝKMI[�Ë{ 	�	 	Á�|X�Z;K ��T%}ÄÃNKM�VÊ�P��
I[�¥K[ A¡¢X�Z��VZ'�[�VPS�wZ;�|XNKM����PSI�� };Z��SZ���T¨Z�K��VOQT�K ¦ UYZ���UVX�Z��;PSOQOj�j���jPSI)KMI��¨UYX�Z��VZ ¦ PM�VZvUYX�ZmT�UY�YK��MZ;O
UVX��VPMÃ�RSXÚ��Z�I��VZ���P ¦ U4��Z;��PSI��NKM��TÚ�NK���UY�Q�;OQZ;�; Ç¡¢X�Z)XNKM���Ë���VPM��Z��'��X��j�lXÚ���QOjOA�wZL����P���Ã[�;Z;�
K���Ã�I��NK�I�UVOQT¨KrU�� �¸�¸�����jOQO6��K��V��TLUYX�Zv�V�QRSINK�UVÃ��VZ���P ¦ UVX�Zv�VP ¦ U � K�U�UYZ;��K�I��¤�ÂUY�¢Zm�SPSOQÃ[UY�QPSIÝ 
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HJI�RSZ�I�Z;�VKMOt�rÉ�ÃNKM�VÊ ��ZmUY�ºP ¦ ÊdI[P¬��IWZ;I�Z��VRMTWKM��ZA���VPd��Ã���Z;�'�QIv���VPd�;Z��V�VZ��G��Ã��lXyKM� � w , � , w �K�I�� � w , � , w � �  �Ü^U�� �¸�ÌZ�I�Z;��RS�jZ��£UVX�Z
� � ���jRSI�KMO��j�A�NK���UY�Q�;Ã�OjKM�VOÂT ¦ K �MPS�YK���OjZ��wZ;��K�Ã��VZ
�ÂU¢�j� ¦ ��Z;Z ¦ �VP � �NKM�lÊ�RS��PSÃ�I��¤�;PSI�UY���j��Ã�UY�jPMI�� ¦ �VP � XNKM����PSI��Q����Z;�;K Td��UYP�UYX�Zv���Q�VZ���U���X�P�UYPSI
����Z���UV�VÃ �  �¡¢X�Z � � KMI��EUYX�Z=��X�PMUVPSI � P � Z;I�UlKv��KMIL��Z � Z;KM�VÃ[�VZ;�)KMI��L��PSI���Z;É�Ã�Z;I�UVOQTLUVX�Z
É�ÃNK��VÊ ��ZmU�Z;I�Z��VRMTM A¡¢X�Z � Z;KM�VÃ���Z;�¨Z;I[Z;�VR�T��j�¢K4�[Z;RS��Z;ZvP ¦ UYX�Z����VPS�����VZ;�mUY�QPSI¨��ZmUJ�hZ�Z;I¤UVX�Z
��KM��UVPSI��^�QILUYX�Z � Z����jÃ � KMI[�)UYX�ZÄX�KM�V������PS�wZ;�;�[�jI)PMUVX�Z;���hPS����� ¦ PS�£UYX�Z¸UV�YKMI[�V�NKM��Z;I��mT�P ¦UVX�Z � Z;�[�jÃ � ��X��Q�lX)�VZ����VZ��VZ�I�UV��KMI�KM���;Z��V�hUVPWUYX[Z¸�NKM��UYPSIL��Z;I����QUJT2�jIE�QUhKMI��LUVX�Z=�hK�TLX[P¬�
�ÂU��j�4KrÐ6Z���UYZ��Ú��T UVX�ZLRMOjÃ�PSI �YKrUYÃ��VK�UY�QPSIÝ ¨¡¢X�Z)�VK�UY�QP¤P ¦^� PSI[P�� ��ZmUWUVPÇ��� � ��Z�UvÈNI�KMO���UlK�UVZ;�
K�OjOjP ���hUVP���UYÃ[�[T�UYX�ZvZ�I�Z;��RMT¨OjPS����KM�|K ¦ Ã�I���UV�jPSI¨P ¦ UYX[Z ��ZmU�UY�YK�I����MZ;�V��Z � P � Z;I�UYÃ �  

� '�q ( *>� � � (h���Aknm��.( 6
�hX�KM� � PSI��QÃ � KMI��,Þ�PMUVUVPSI��jÃ � KM�VZW�V�;��Z;Z�I�Z;�µ�jI�UYX�ZW�NKM��UYPSI��Q� � K�U�UYZ;�� �¡¢X��j�=�;PSÃ�OQ�%OjZ;KM�
UVPÇK¨�VÃ[�����VZ��V���jPSIÚ�QI UVX�Z�T��QZ;OQ� P ¦ �±«�� K�I���� � Z;��PSI�� 1 �;4t )Ü=�;��PS�V���QI�R¨UYP¨UYX�Z��j�v���QÐ�Z;�ª�
Z�I�U^�YK����j�NUYX[Z;�VZ � Z;��PSI��hKM�VZ=�VÃ����[�VZ;���VZ��¤���ÂÐ6Z��VZ�I�UVOQTEK�U����QÐ�Z;��Z;I�U � Z;�[�jÃ � UYZ � �wZ;�VK�UYÃ[�VZ;�� 
¡¢X[�j� � KMÊ�Z;�ÄUYX[Z � K)�VÃ��ÂUlKM��OQZW�QI����Q��K�UVPS� ¦ PM�=UYX[Z4��Td��UVZ � UVZ � ��Z��YK�UVÃ��VZ� �HJI ¦ PS� � K�UV�jPSI�PSI
UVX�Z�}ÄÃNKM��ÊMPSI��jK4�VZ��VPSINK�I��;Z��|Z�INKM��OQZ�Ky�V�;KMI¨P ¦ UYX�Z � Z;���QÃ � KMI���UYX�Z���Ã�������Z;���V�jPMI¤��Z���Z�I��
�[Z;I���ZyPSIÇUYX[Z;�j�|UY�VKMI��SZ;���VZ � P � Z;I�UYÃ �   �|P �hZm�SZ;��� � KMI�T�PS����Z;���MKrUY�jPMI��ÄP ¦ UVX�ZyK���KM�jOjKM��OjZ
��K�UlK*1 �{��� ��¾���©S©¬Ï���©S© �;4 � KMÊ�ZhUYX[�j�����;Z;I�KM�V�QP�ÉdÃ[Z;��UV�jPSI�KM��OjZ^K�U*X��QRSXyZ;I�Z��VRS�QZ;����Ã��lXEKM��UYX�PM�VZ
P ¦ ���=H�� KMI�� � �Ä�¸�N��P�UVXNK�U¢UVX�ZÄUYZ�� � æ�}ÄÃNK��VÊMPMI��¥K¨{ �±«��h���VÃ[�����VZ��V���jPSI�æE� � ��Oj�QZ;��Ky�V�wZm�
���QÈN�y��PSI�UY��P¬�MZ;���V�¥K�O*�jI�UYZ��V����Z�UlKrUY�jPMI P ¦ �N«��
�NKrUlK[ y¡¢X�Z���PSI�UY�YK����j�mUY�jI[R����VZ����j�mUY�jPMI�� � K�ÊMZ
UVX�Z���UVÃ��[TËP ¦ K�OjO¢}ÄÃNK��VÊMPMI��¥K%��UlK�UVZ�P ¦ ����Z��;�jKMO^�jI�UVZ;�VZ���U; ÚÜ^U=���|H�� Z�I�Z;��RS�jZ��yPSI�OÂT��±«��
�Q�'K��;�;Z��V���j��OQZL���QUVXÚZ;I�PMÃ�RSXË��UYK�UY�Q��UV�j�;����Ã[U4PSI�OQT K�U�� �Ä��UYX[Z��>�VZ;��PSINKMI[�;Z;�yRM�VPSÃ�����KMI
�wZ'��UYÃ��[�jZ;�%���ÂUYX¤X��jRSXÇ��UlKrUY�j��UY�Q�;�ÄK�I��%�jI¤�VÃ�$2���jZ;I�Uv��ZmUlKM�QOj�� =¡¢X�Z'���Â�ÁZ;OjZ���UV�VPSI¤�lXNKMI�I�Z�O�P ¦}ÄÃNK��VÊMPMI��¥K2��Z;�;K T¤���jOQOÅ��Z4��Z;��PS�V��Z��,�jI�UYX�ZWÜ �ÅH��^~ ��Z;I�UY�VKMOG��KM�V��Z;Ot =¡¢X�Z4Z $E���jZ�I���TÇKMI��
UVX�Z¸���jRSI[�QÈN�;KMI��;Z����QUVXE��X��Q�lXLUYX[Z;�VZ¸�V�jRMINKMOj�£KM��Z¸��Z;�;PM�V��Z��)���jOjON�wZ=UVX�Z¸��Ã�� ��Z���U¢�QI)ÒGK���U�HVHVH
P ¦ UVX��j�^UVX�Z;���j�; 
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¡¢X�Z�� �Ä� X�Z;K ��T¤�jPSI���X�Td�V�Q�;�Ä����PSRS�VK � ���j���;Ã����VZ��µKM��P �MZW���jOQOÅ��Z � KM�jI�OÂT)��UYÃ����QZ;�%��T�Ü �ÅH��^~¢�
K � Ã�OÂUY����Ã[�V�wPS�VZ2ZmÓ��wZ;�V� � Z�I�UW��X��Q�lX �hKM����Z;���jRSI�Z�� UVP¤��Z;KMO*���QUVX UVX�ZE�lX�KMOjOQZ;I�RSZ���UY�jZ�� UVP�UVX�Z
����PSRS�VK �  GHJI¤RSZ�I�Z;�VKMOt��UYX�Zv����PS��Z���UV�jZ;�¢P ¦ ��UY�VPMI�RSOQTL�jI�UYZ��YKM�mUY�QI�R � K�U�UYZ��¢KMI��¨UYX�PM�VZvP ¦ UYX�ZW}�
�Ò
���QOjO���Z^KM������Z;�V��Z;�Ý *¡¢X[�j���Q��UYX[ZhÈN�V��U�UY� � ZA��X�Z��VZ�KMOQO�UVX�Z^��Ã��V��Z;I�UYOÂT4�;PMI��V�Q��Z;��Z;�2}�
�Ò,���jRSINKrUYÃ���Z;�
�;KMIÇ�wZ � Z;KM�VÃ���Z;�¤�jI¤K2���jI�RSOQZvZmÓ���Z��V� � Z�I�U;  <G�QRSÃ���Z2©��VX[P¬���|UYX�Z�Ü �ÅH��^~ ZÀÓ[�wZ;��� � Z;I�U|���QUYX��QUV�
��Ã����J�[Z�UYZ���UVPS�V�� 
<NPS�ºUYX�Zh��Ã��YKrUY�jPMI'P ¦ UVX��VZ�Z�TSZ;KM�V�AK=�VÃ�I'���ÂUYXyÒ*�4�QPSI����j�G�[O¥KMI�Z���1 ©S©��/4b GÜ=I4Ü �ÅH��^~µTSZ�K���ZmÓdUYZ�I����
KM�wPSÃ[U¨©�3 E�� Æ¡¢X�ZÆkmc'z'Z;I[Z;�VR�TË���jOjOh��Z �� ��,¡�Z P#�wZ;��I�Ã���OjZ;PMI �NK��j�; Ë¡¢X[Z¤Ü
�ºH��^~f��Ã�I�I��QI�R
���;Z;I�KM�V�QP��^K��LZ;��UlKM�[Oj�j��X�Z;� KMI�� ���Q�V��Ã��V��Z;� K�U2UYX�Z � �Ä�åÒ�Z�� ¦ PS� � KMI[�;Z | PS��Êd��X�PS���L�jI N¤KM�V�lX
ÏM3M3 � 1 ©M©L�;4b y�ÄÃ��V�QI�R)UYX[Z�È��V��UvTMZ�KM�vÜ �ÅH��^~����QOjOßUlKMÊ�Z � ���NKrUlKL��X��Q�lX ���QOjOG��Z;���SZEKM�v�VZ ¦ Z��VZ�I��;Z�NKrUlK ¦ PS�ÅO¥KrUYZ;�ÝÒA�d�ªÒ*�W��PSOjOQ�j���jPSI��� ÅÜ¸OÂUYX�PSÃ[RSX�K�UºOjP � OjÃ � �jI�PM�V�QUJTM� KMIvZ�K��VOQTÄÒ*���ªÒ*�����VPSRM�YK � �j�ºKMOQ�VP
��OjKMI�Z��Ç�jI¨UYX[Z�ÈN����U|TSZ;KM�=UVPEZ���UlK���Oj�Q�VX�Z��¤UYX[ZWP �SZ��YKMOQOº���VPS�wZ;��UY�QZ;�|P ¦ UVX�ZW��PSOjOQ�j���jPSI��� h�ÄÃ[�V�jI[R�UVX�Z
��Z;�;PMI��WTMZ�KM�ß��P�UYX����VPSRM�YK � �Ý���jOQOM�;PMI�UV�jI�Ã�Z£��Ã[Uº���QUVXWX[�jRSX�Z��ÅOjÃ � �jI[PS�V�ÂUJT¸�QIvUVX�Z�ÒA�d�ªÒ*�W��PSOjOQ�j���jPSI��
����PSRS�VK � {��¼´�© �¥©�3 . �Ý� ��� . � � Ô �m ºHJIvUYX�Z�UVX��j���vTMZ�KM�ßK �±Ò*�vPS�ºKMOÂUYZ;��INK�UV�Q�SZ�OQT=��Z;Ã�UYZ;��PSI��wPS�ºK�Oj��XNK¬�
OQZ�KM������PSRS�VK � ���QOjO���ZÄ�;KM�V���jZ���PMÃ[U^UYPy��UYÃ���T�I�Ã��;OQZ�KM� � P��[�QÈN�;K�UY�QPSILP ¦ UVX�Z��NKM��UYPSI����Q��UV�V�j�[Ã[UY�QPSI
¦ Ã�I[��UY�QPSIÝ  HJIËUYX�Z ¦ PSÃ[��UYXÚTMZ�KM�4UVX�Z��YK��VZ�PS����Z;���MK���OjZ��4���jOjO£�wZ���UYÃ[���jZ��Ý  �Å�QRSX�UYZ;�'�jPSIË��T���UYZ � �
OQ�jÊMZ=Ü¸��RSPSI 1 ©S©��/4w���jOQO��wZ¸Ã[�VZ;��UVP4��UVÃ��[TLUVX�ZÄ��Z���Z�I���Z�I��;ZvP ¦ UVX�Z�{o�VKM�VZ���PS����Z;���MK���OjZ��^PSI)Z�I�Z;��RMT
��Z�I��V�ÂUJT,�jI¤UYX�Z4È ¦ UVX,TSZ�K��; '¡¢X[Z2�[�VPSRS�VK � P ¦ UYX�Z ¦ PSOQOjP ���jI[RETSZ;KM�V�����QOjOß��Z;�wZ;I�� PSI%UVX�Zy�VZ��VÃ�OÂUY�
KM�lX[�jZ��MZ;�¤Ã���UVPyUYXNK�U��wPS�QI�U��QI�UY� � ZM 
| �ÂUYX�UYX�Z�� �Ä� � KrÓ�� � KMO�OjÃ � �jI[PS�V�ÂUJT¸�QIWÒ*���JÒ*�'�;PMOjOj�Q�V�QPSI��;���¼´�© � ©�3M. � � � � .Y� � ÔÀ�¬UYX�Z � K¬Ó[� � Ã �Zm�SZ;I�UA�VK�UYZh���QOjO��wZ¢KM�VPMÃ�I���¾C�M3{3¸Z��MZ;I�UY�A�wZ;����Z;��PSI���P ¦ ��X��Q�lXyPSI�OQTd�|UVP4©�3�� �;PMÃ�Oj�4�wZh��O¥KM���V�ÂÈNZ;�
UVPL�wZ4�;Z�I�UV�YKMOb =Ü
�ÅH��^~ �Q�=��Z��V�QRSI�Z;�%UVPL�wZ4KM�[OjZvUYP)��Z;KMOº���QUYX¤UYX��Q� � Ã[OQUY�Q��Oj�Q�;�ÂUJT)KMI[�ÇUYP)��Z;��PS�V�
UVX�Z'�VKM�VZW�;Z;I�UV�YKMOßZ��MZ;I�UY�� Ä¡¢X�Z4����PSRS�VK � K ¦ UYZ��|UVX��j�|�wZ;�V�QP������jOQOÅ��ZW��Z�UVZ;� � �jI[Z;�Ç��T�UYX�ZW�VZ��VÃ�OÂUY�
KM�lX[�jZ��MZ;� ¦ �VP � UYX�Zv�NK�UYKy��Ã��V�QI�RyUYX�Z�ÈN����U�TSZ;KM�V�|P ¦ �VÃ�I[I��jI�R[ 
Ü
�ºH��^~ XNKM���wZ;Z�Iy��Z;���jRSI[Z;�4UYP � Z;KM�VÃ���Z � PS��UGP ¦ UYX�Zh�NKM��UV�j��OjZ;�ß��X��j�lXyZ � Z��VRSZ ¦ �VP � K¸X�Z;K��dT��Á�jPSI
��PSOjOQ�j�V�QPSIÝ Å¡¢X�Z�ZÀÓ[�wZ;��� � Z;I�UA�;PMI��V�Q��UY�AP ¦ UVX��VZ�Z � KM�QI4�NKM��UY�Q6�UYX[Z¢�;Z;I�UV�YKMON�NK��V�VZ�O[��X��Q�lX2��P �SZ;���£UVX�Z
��Z;I�UY�VKMO6�VKM���j�[�QUJT��YK�I�RSZ¸P ¦�� � ��� 3fz ![����X�Z;��ZÄXNKM����PSI�����Z;OQZ;��UV�VPSI[�^KMI��L��X�PMUVPSI��h���QOjO±��Z=��Z�UVZ;�mUYZ;�
����P ���Q���jI[R¸ZmÓ���Z;OjOQZ;I�U¢aon�_dk!�rxÎ`dÑ^KMI�� �^_MnÀabxtkmgji��;Ødim`Naox ¿^kV_Mabxtpr`y{bÒ*Hª�v�m M�hXNKM��RSZ;�yXNK����VPSI[����X��Q�lXyOj�Q�MZ
OQPSI�R%Z�I�PSÃ�RSXÆK��VZ)�Q��Z;I�UY�ÂÈNZ;�ÚUVX��VPMÃ�RSXËZ;I[Z;�VR�TÚOjPM�V�4K�I��ÚUY� � ZÀ�JP ¦ � F �jRSX�U � Z�KM��Ã��VZ � Z�I�UV�;  ã�X�PM��U
OQ�Q�d�jI�R�XNKM�[�VPSI�����KMIL��Z=�j��Z�I�UV�QÈNZ��)��TEUVX�Z;�Q���[Z;��K�TE���VPd��Ã��mUY�� �~*OQZ;��UV�VPSI[�^KM��Z¸�j�[Z;I�UY�ÂÈNZ;�2UYX���PSÃ�RSX
UVX�ZyUY�YK�I��V�ÂUY�jPMI,�YKM���jK�UY�QPSI,KMI[� ��X[PMUYPSI[�vUVX��VPMÃ�RSX Z;OjZ���UV�VP � KMRSI�ZmUY�Q�4��KMOQPS�V� � ZmUY��TS '¡¢X[ZE�NK���UY�Q�;OQZ
� P � Z;I�UlKWKM�VZ=PS�[UlK��jI�Z��)��TEUV�YKM�lÊ��jI[R4���VPd�;Z���Ã���Z;�^���QUVX��jI2UYX�Z � � � KMRMI�Z�U����QUYXL�VPSOQZ;I�PS�Q�NKMONÈNZ�Oj�
{ 3[ ����p3[  �v¡|�m d¡¢X�Z¸��Z;I�UY�VKMOw�NKM�V��Z;Ow��Z�UVZ;�mUYPS���^KM��Z¸��Z��V�jRMI�Z;�2UYP'��Z;��PS�V�)��KM��UV�j�;OQZ;�*���QUVXEUV�YKMI����SZ��V�VZ
� P � Z;I�UlK�ZmÓdUVZ;I����QI�R ¦ �VP � ©�3{3 N¤ZQP � �4Ã��µUYP ©�3{3 
�ZQP � �r y¡¢X��Q� � KMÊ�Z;�vÜ �ÅH��^~ K��wP¬��Z;� ¦ Ã�O��ZmUYZ���UYPM�|��P �SZ;���jI�R2�VP ¦ U¸K�I��¤X�KM�V�¨��X�Td�V�Q�;�|���VPd�;Z��V�VZ��¸�QI¤KyX�Z;K��dT��Á�jPSI��;PSOQOj�Q�V�jPMIÝ 
¡¢X�ZL�VZ;��PSI��Ú��KM��U'�j�vUYX�Z ¦ PS���hKM�V����Z�UVZ;��UVPS�W��X[�j�lXÚ��P¬�MZ;����K¤�YK����j���ÂUJT,�YK�I�RSZLP ¦ Ï�z�� � � � �[�
��X�Z��VZ � Ã�PSI[�����QOjO���Zv�VZ�RS�j��UYZ��VZ;�6 
¡¢X�Z£UYX��Q�V���NKM��UG�Q�ß��Z;����PSI[�V�j�[OjZ ¦ PS�ßUVX�Z£OjP �äaonmxÂÑ ÑdimnÅOQZ��MZ;OdKMI��W���VZ��;�j��ZhZm�SZ;I�U�UV� � Z � Z;KM�VÃ[�VZ � Z;I�UV�; 
<NPS��UYX�Z�P �SZ��YKMOQO=��Z��V���V�j��UY�jPMI¼P ¦ UYX�Z¤Ü �ÅH��^~ ZÀÓ���Z��V� � Z;I�UE��TdOj�QI������j��K�O¢�;PdPS�V���QINK�UVZ;�EKM�VZ�Ã��VZ��Ý 
¡¢X�ZLPS�V�QRS�jI �j�'OQP��;K�UYZ��ÚK�UWUYX�ZL�jI�UYZ��YKM�mUY�jPMIÚ��PM�jI�U'�QI�UYX[Z)�;Z�I�UVZ;�yP ¦ UVX�Z)��ZmUYZ���UYPM�; ,¡¢X�Z)�wZ�K ����Q�VZ���UY�QPSI��lXNKM�YK���UYZ��V� };Z;�|UYX�Z �r�JKrÓ��j�����QUYX¨UYX[ZWI�Z�R�K�UV�Q�SZ����Q�VZ;�mUY�QPSI¤�wPS�QI�UV�jI�RyUVP¬�hKM�����=UVX�Z � Ã�PSI
KM� ���  A¡¢X�ZvKMI�RSOQZ;� �ÇK�I�� �4�;P �SZ��|UVX�ZvKM};� � Ã[UVXNKMOÝK�I���UYX�Z��wPSO¥K��h���Q�VZ;�mUY�QPSI��^��Z;�V�wZ;�mUY�Â�SZ;OÂTS £¡¢X�Z
� + û2óoú �^ñ¢ëbñ�ü ñ�ëtñ�ûrî�ñ�óAêmû�� ��� +���� � ú îªþ��^ñ�û;ìAìtù¬ñ ��þ¬úmûyêmë	� � íòëbñVîJìbíòúmû4íïó£îÁùrêmëtê�îJìtñ�ëtí ��ñ � �7�Wìbùrñ ��ú;óoíõìbí��mñ
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� KMRSI�ZmUY�Q�^ÈNZ;OQ�E��Ã�I��h��KM�YKMOQOjZ�O[UYPvUYX�Z|�wZ�K � ���Q�VZ���UY�QPSI � K�Êd�QI�R�UYX�Z=KMI�RMOjZ �LUYX�Z|��Z F Z;��UV�jPSILKMI�RSOQZ
P ¦ �lXNKM��RSZ;���NKM��UY�Q�;OjZ�Ã[I���Z;�¢UVX�Z �ºPM�VZ;I�U�} ¦ PM�V�;Z� ã��QI��;ZAUYX[Zh¡��|� �lXNK � ��Z��V��K��VZ F K�U�PS� ��Z;�mUY���S�QUß�j� � PS�VZA�;PMI��MZ;I��QZ;I�U ¦ PS�ºUY�VKM�lÊ��jI�R¸KMI��W�VZ;��PSOjÃ�UY�jPMI��
���Q�V��Ã��V���jPSI4UVPÄÃ��VZ|�^K���UYZ��V�jKMIy�;PdPS�V�[�jINK�UVZ;�� �¡¢X�Z ���ªK¬Ó[�Q����Ã�Iy�wZ;�V�wZ;I[���j��Ã�O¥KM�ßUYP¸UVX�Z¢Z�K���UYX'�VÃ�� ¦ KM�;Z���ÂUYX¤UVX�Z'�wPS���QUY�Â�SZ����j��Z;�mUY�jPMI¤Ã����hKM�V�[�; ¸¡¢X[Z����ªKrÓ��Q�=��Ã�I��¸��KM�YKMOQOjZ�OÝUYPEUVX�Z'��Ã�� ¦ K��;Z'P ¦ UYX�ZWZ�KM��UYX
���ÂUYX)UYX[ZÄ��PM�V�QUV�Q�MZÄ���j��Z;�mUY�jPMI)��PM�jI�UY�QI�RWUVP¬�hKM�����¢UYX�ZÄ��Z;I�UYZ���P ¦ UYX�Z	� �¸� ���jI�R� G¡¢X��VPSÃ[RSX�PSÃ[U¢UVX�Z
UVX�Z;���j�|��PMUVX¤��P�PM�V���QINK�UYZ���Td��UYZ � �|���jOQO6�wZWÃ���Z;�¤��Z;�wZ;I��[�jI�REPSI�UVX�Z��VÃ�� ��Z���U¸P ¦ �[�j�V��Ã��V���jPSI6 h¡¢X�Z
��ZmÈNI��ÂUY�jPMI�P ¦ UVX�Z�KrÓ��j���j�¢�QI����Q��K�UVZ;�¨�jI <G�QRSÃ���Zy©S 
¡¢X�Z¸Ü �ÅH��^~Ì��Z;I�UY�VKMO6��KM�V��Z;O6��P �SZ;����K'�wPSO¥KM��KMI�RMOjZ|��ZmUJ�hZ�Z;I������ � � � © �{���;�d�;PS���VZ;����PMI����jI[R4UYP
Ky����Z;Ã���Pr�J�YK����j���ÂUJT)�VKMI�RSZvP ¦ � � � � 3fz !��NP �SZ��¢UYX�Z���X�PSOQZ�KM};� � Ã[UYX6 
| �ÂUYXyUYX��Q�*�;PSI[��UY��Ã���UV�jPSI�Ü
�ºH��^~ ���jOjO[��Z�KM�[OjZ^UYPv��ZmUYZ���UAUYX�Z � PS��UA�[�V� � KM��T4KMI[�2��Z;��PSI��NKM��T�OjZ����
UVPSI��;�[��X�PMUVPSI��¢KMI[��X�KM���VPMI��^����P���Ã[�;Z;���jI)K4�;PSOQOj�j���jPSI2Z;I�KM��Oj�QI�R'UVX�Z � Z�I�UY�jPMI�Z;� � Z�K��VÃ���Z � Z;I�UY�
P ¦ UYX[Z'}�
vÒ ���jRSINKrUYÃ���Z;�; 
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¡¢X�Zµ��Z;É�Ã��j��Z � Z;I�UY��P ¦ }�
�Ò � Z;KM�VÃ���Z � Z;I�UY�¤KMI��äUVX�Z � �¸��Z�I��d�Q�VPSI � Z;I�U���Ã[U���Z;��UYKM�jI ��PSI��
��UY�YK��jI�UY�=PSI,Ü �ÅH��^~ KMI��,�QUV�¸��Ã����J�[Z�UYZ���UVPS�V�vKMI[�,��O¥K�TSZ��%UYX�Z'��Z;���j�V�Â�SZ4��PSOjZW�jIÇUVX�Z;�Q�¸��Z��V�QRSIÝ ÄHJI
UVX�Z ¦ PSOQOjP ���jI�RvUYX[Z;�VZ¸�VÃ����Á��Z�UVZ;�mUYPS�������QOjO±�wZÄ���V�QZ F T2����Z;��Z;I�UYZ��Ý  <NPS� � PM�VZ¸�[Z�UlK��jOj���VZ�Z*1 �d�f�M46KMI��
UVX�Zv�jI����Â�d�j��ÃNK�O�UYZ��lX�I��Q��KMOÅ��Z��V�QRSI¤��Z;�wPS��U�P ¦ Z;KM�lX¤�[Z�UYZ���UVPS�; 

����������� � m�m�q�� � �)(`����� m 
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¡¢X�Z�HJ¡|ã���PSI����j��UV�=P ¦ �V� Ó¨�NKM���VZ�Oj��P ¦ X[�jRSX��VZ��VPSOQÃ[UY�QPSI¨��Z�UVZ;��UVPS�V�� �ãdUYKM��UV�jI�R ¦ �VP � UYX�Z��jI[I�Z;� � PS��U
UVX�Z�ÈN�V��U=UVP¬� �NKM���VZ;OQ�;�±K�U|�VKM���j�6P ¦ �2KMI��Ç¾y� � KM��Z����jOQ�j�;PMI����ÂÓ�Z;OÅ�[Z�UYZ���UVPS�V���wUVX�Z ¦ PSOjOQP¬���QI�R'UJ��P��
K�U4�YKM���Q�hP ¦ ©L�,KMI[�ÌÏ/�µ� � K��VZ��V�QOj�Q�;PSIÚ�[�V� ¦ U'��Z�UVZ;�mUYPS���; ËHJIËUYX�Z�X[�jRSXË�NK���UY�Q�;OQZL��Z�I��V�ÂUJTÚUYX�Z��VZ
��ZmUYZ���UYPM�V��Z;INK���OjZ�K,RSPdP��Ë� � �NK���Uy�NK��YK � Z�UVZ;�4��Z;�VPMOjÃ[UV�jPSI { ��Z�OjP ��©�3{3 � � �À �¡¢X�Z�PSÃ[UVZ;� � PS��U
UJ��P¤OjK�TSZ;���;�ßK�Uv�VKM���j�GP ¦ �C!�K�I�� �{�¨� � ��K��VZyZ;É�Ã��Q���wZ;�µ���QUYXµ��PMÃ���OjZÀ�J���j��Z�� ���jOQ�j�;PMI � �Q�;�VPr�J��UV�V�Q�
��ZmUYZ���UYPM�V�; G¡¢X�Z¢HJ¡|ã'�;P �SZ��V�*UYX[Z^I�P � �jINK�Od�[�VZ;Ã[��P��J�VKM���Q���QUJTW�VZ�RS�jPSIWP ¦ UYX�ZhÜ �ÅH��^~ ��Z;I�UY�VKMO��NK��V�VZ�O
P ¦ � � � � 3fz !2K�I��ÇK�I��QI�UYZ;�VKM��UV�jPSI¨���jK � PSI���OjZ�I�RMUVX�P ¦ ©�3� ��y� � KMOjPSI[R4UYX�Zv�wZ�K � �[�j�VZ���UV�jPSIÝ 
¡¢X�Zy��Z;R � Z;I�UYK�UY�QPSI,�j�=PS�[UY� � � };Z�� ¦ PS�ÄZ $E���jZ�I�U�UV�YKM�lÊ��QI�R� v¡¢X�ZyPSÃ[UVZ;���VKM���jÃ[�¸�j�¸��Z�UVZ;� � �jI[Z;�,��T
��Z;É�Ã��j��Z � Z;I�U�P ¦A� K�UV�lX��jI�REUY�YK��lÊd���QIÇUYX[Z4HJ¡|ã¤���QUVX%UYX�Z4¡�Ò£� {o��Z;Zy�wZ;OjP �=�À Ä¡¢X�Zy�jI[I�Z;�Ä�VKM���QÃ��
�Q�¢��Z�UVZ;� � �jI[Z;�¨��T�UYX�Zv�wZ�K � �[�j�wZ2{ �y� � �m 
HJI KM���[�QUY�QPSI UVPËUY�YK��lÊd�QI�R���UYX�Z,HJ¡|ã¼���QOjO|�VZ;��PSI���UY�VÃ[��U��VZ��;PSI���KM��T �MZ;��UY�j��Z;�¨P ¦ UYX[Z,�lXNKM� � PSI��Q�
KMI[� X�Td��Z��VPSI[�j�L�[Z;��K�Td�;��KMI�� � � ���VP �SZyUVX�Z � P � Z;I�UYÃ � �VZ��VPSOQÃ[UY�QPSI P ¦ X��QRSX�� � �h�NK���UY�Q�;OQZ;�; 2¡¢X�Z
��ZmUYZ���UYPM�=���jOQOºKMOj��PE� � �[�VP �SZvUYX�Z � Z;KM�VÃ[�VZ � Z;I�UV�¸P ¦ Z�I�Z;��RMT���Z;I[�V�QUJT��wZ;�=Ã�I��QU=�YK����j���ÂUJT {o��� � ���[�KM�¢��Z;OQOÅKM�¢UYX�PM�VZvP ¦ �¸Þh¡
��PS�V��Z;OjK�UY�QPSI ¦ Ã�I��mUY�QPSI��; 
¡¢X�Z¸HJ¡|ãLXNKM�¢K'��UlKMI[�NKMOjPMI�Z¸�;KM�NKM���QOj�ÂUJT2KM�^K4OQP¬�����º�NKM��UY�j��OjZ|�V�wZ;�mUY�VP � ZmUYZ;�� AHJI���Z;�wZ;I[��Z;I�U ¦ �VP �Z;KM�lX¤P�UYX�Z��;�N�QUV�¢O¥K�TSZ��V�¢���jOQOÝ�j�[Z;I�UY� ¦ T)�NKM��UY�Q�;OjZ��^�jI�UVX�ZvI�PSI��Á�VZ;OjK�UY�Â�d�j��UV�j�=�VZ;RM�jPSI��d�¥K4� �'«����º 
� IÎê�� íïó ���Ýù¬ñ*îªú�ú�ë � íòûrêÀìbñ�ó>��í ��ñ�û=ù¬ñ�ëtñAêÀëtñßìtù¬ú�óbñ*ê�� ú � ìbñ��ÄêÀû��=þróbñ �Äóoíòûrî�ñ���ê � ��D2D�
��
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¡¢X�ZE¡�Ò£���j��UYX�Z � KM�jIµÜ �ÅH��^~
UY�VKM�lÊ��jI�R¤��Td��UVZ � ��X��j�lX RSÃNKM�VKMI�UYZ�Z;�4K¨�VZ�Oj�jKM��OjZy�wZ;� ¦ PS� � KMI���Z
�QIÇK � Ã�OQUV�j��OQ�j���QUJTEZ;I��d�j�VPMI � Z�I�U¸Ã��¤UYP4�M3{3{3��lXNKM�VRMZ;�%�NK���UY�Q�;OQZ;����Z��¸�VKM���j�[�QUJT�Ã�I[�QU� hHÁU¸���jOQOÅKMOQ�VP
����P ���Q��Z � P � Z;I�UVÃ � � Z;KM�VÃ[�VZ � Z;I�UV�GKMI[�'�NKM��UY�Q�;OjZA�Q��Z;I�UY�ÂÈN��KrUY�jPMIv�d�jK|� �'«�����Ã���UYP¸K�UV�YKMI����SZ��V�VZ
� P � Z;I�UYÃ � P ¦ K���PSÃ�UEÏ 
�ZQP � �¬�h�VZ�Z%ãdZ;��UV�jPSI ![ ��� Æ¡¢X�Z�¡�Ò£�§��UYKM��UV�EKrU2K �VKM���jÃ[�yP ¦ !{3,� �KMI[�%ZmÓdUYZ�I�����Ã��¤UYP�KL�VKM���QÃ��¸P ¦ Ï{�M3E� �  =¡¢X�Z � KrÓ�� � Ã � KM�;��Z;�[UYKM��OQZ4X��QU=��Z�I��V�ÂUJTË{ 3fzQ©'� � � 5m���ZmUYZ�� � �jI�Z��'UYX�Zh�jI�I�Z��G�VKM���jÃ[�;��UVX�Z^PSÃ�UYZ;�GPSI�Zh�Q�G��ZmUYZ�� � �jI�Z��4��T'UYX[ZhOjZ�I�RMUVX4�VZ�ÉdÃ[�j�VZ�� ¦ PS�G���4«����
��Z;�VPMOjÃ[UV�jPSI¨P ¦ � ¾ �� �¡¢X��j�|�VZ��VPSOQÃ[UY�QPSI�KMOjOQP ����UVX�Z�¡�Ò�� UYPL�Q��Z;I�UV� ¦ T�Z�OjZ;�mUY��PSI��|P ¦�� P � Z;I�UlKyÃ��
UVP,Ï� �� 
�ZQP � �¬ �¡¢X�ZL��Z��V�QRSIÝ�G��Z�KM� PSÃ[U'KMI���UVX�Z2R�KM���NKM�YK � ZmUYZ;���'K��VZLPM�[UY� � � };Z;� ¦ PS�WK¤RMP�Pd�
��PMÃ���OjZÀ�ÁUV�YKM�lÊ��VZ��VPSOQÃ[UY�QPSI>6Å¡¢X�Z¢R�K�� � �ÂÓdUYÃ���ZhP ¦ �|Z � ��" . { !{3 � ©�3S�º�Q�G�lX�PS��Z;IyUYP���Z;��Ã[�;ZhUVX�Z^�V��KM�;Z
�lXNK��VRSZyK�I��ÇUYP � �QI�� � �~}�ZÄUYX�ZWZ;OjZ���UV�VPSI%�[�QÐ�Ã��V�QPSIÝ |¡¢X�Z4�VZ;KM�,PSÃ[U¸�;PSI[�V�j��UY�=P ¦ ¾SÏE�NK����J��Z�KM�%PMÃ[U
��OjKMI�Z��W���QUVXËK�UVPMUlK�O�P ¦ �S¾M3[� 3{3{3��lXNKMI�I�Z�Oj�� %~AKM�lXË�lXNKMI[I�Z;O^�Q�W��Z�KM��PSÃ[U'���ÂUYXËK¤���VZ;K � �[Oj�QÈ�Z;���
��XNKM�wZ;�;�ÝKÇ©�3r�Á���QU=ÜÄ�v�
KMI[�µKL���jRM�QUlK�OÅ�;�j���;Ã��ÂU ¦ PS�|UlKM�QOº��KMI���Z;OQO¥K�UV�jPSIÝ�±�NKrUlKL��P � �[�VZ;���V�QPSIÝ� � Ã[OQUY�
Zm�SZ;I�U=��Ã[Ð�Z;���jI�REKMI��¨�NKM��Z;OQ�jI�Z���Z;��UVPS�YKrUY�jPMIÝ 

����������� � �)(`m�����sL� k m��4(`���.(fsL� k m � qus�qC�Ms�kA� � � � � �

HJI'UVX�Z^Ü
�ºH��^~µ�;Z�I�UY�YK�O[�NKM���VZ�OdUVX�Zh¡��|�¼���jOQOd�Q��Z;I�UV� ¦ TvZ;OQZ;�mUY�VPMI��G���QUVX � P � Z;I�UlK=KM��P �MZÄ© 
�ZQP � �KMI[�L�VZ����MZ�KM��KvUV�V�jRMRSZ;� ¦ PS�£Z;OQZ;��UV�VPSI[�£���ÂUYX � P � Z;I�UYKWKM�wP �SZ � 
�ZQP � �r �HJI2UYX�Z|I�ZÀÓ�Uh�VZ���UY�QPSIEUVX�Z
¡��|���Q�������jZ F T��jI�UY��P��[Ã��;Z��Ý �¡¢X�Z=�VZ�K��LPSÃ[U��lXNK � ��Z���P ¦ UYX�Z|��ZmUYZ;�mUYPS�hKMI��E�QUY�A�wZ;� ¦ PS� � KMI���Z=K��VZ
��Ã�� ��Z;�mU¸P ¦ ��UYÃ����QZ;�|�jI��NK���U|H�P ¦ UYX[�j�^UYX[Z;�V�Q�; 
¡¢X�Z�UVX��VZ�Z���Z�UVZ;��UVPS�V���NHJ¡|ã��N¡�Ò£�¸�±KMI��¨¡��|� Z���UYKM��Oj�Q�VX�UYX[Z � KM�QILUY�VKM�lÊ��jI�RyÃ[I��QU¢�QI)UYX�Zv��Z;I�UY�VKMO
�NK��V�VZ�Ot �¡¢X�Z;�Q����P � ���QI�Z;�EZ $2�;�QZ;I��mTLK�I�� � P � Z;I�UYÃ � �VZ;��PSOjÃ�UY�jPMI2���QOjON�wZ=��UYÃ����QZ;�E�jIL�hXNKM�[UVZ;� !� 
HJI%�hXNKM�[UVZ;��©�3�UVX�Z���X�T����j���¸P ¦ UYX�ZvUYX���Z;ZW��Z�UVZ;��UVPS�V�����jOQOÅ��Zv���Q�V��Ã��V��Z;�,�jI¨UYZ�� � ��P ¦ }ÄÃNKM��ÊMPSI[�¥K
���jRSINK�Oj�; G¡¢X�ZW��PSOjZ�P ¦ UVX�Zv¡��=� �jI�UYX[�j�¢�VZ���UVPS�¢���jOjO6��Z�X��QRSX�OQ�jRSX�UYZ��Ý 

����������� � �$rHq �*�	��* � 
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¡¢X�Z�¡�"	<%�VÃ[���J��ZmUYZ���UYPM�A���QOjO��j��Z�I�UV� ¦ TW���jPMI��;��ÊrKMPSI[�AKMI��y����PMUYPSI[�*Ã��yUYPWÏ� �� 
vZ P � �¬ �¡ßPvKM�lX��jZm�SZ
UVX��j�AUlKM��ÊyUYX�Z|¡�"	< � Ã���UhXNK��MZ�KMILP �MZ;�YK�OjONUY� � Z��VZ��VPSOQÃ[UY�QPSI2PSIEUVX�Z¸PS����Z;�£P ¦ ©�3{3W���� *¡¢X��j�£�lXNKMO �
OQZ;I�RS�QI�R���Ã[UJT2�j�£P �SZ;����Z;KM�VZ���UYX���PSÃ�RSXEPS�[UY� � � };�QI�RvK'�V� � �[OjZ¢��Ã[UhZ $2�;�QZ;I�U¢��Zm�d�j�;Z|���QUVXLZmÓ���Z;OjOQZ;I�U
UV� � �jI�R|���VPM��Z���UY�QZ;���;PSI����j��UY�jI[R¸P ¦�� ]�g aoxÎqoÑ�_mÍ -�ilzmxjzmaoxÎÖMi ��gÂ_MaJiv���[_Mc2ÙmimnYz�{�N �=Ò£�¢�m �¡¢X�Z;��Z¢�lXNK � �
�wZ;���¢�;PSI����j��U�P ¦ K4��PSÃ���OQZÄ��UYKM�lÊ)P ¦ ��Z;�V�Q��UV�Q�SZ��[O¥K�UVZ;�¢�VZ��NKM�VK�UYZ�� ¦ ��P � PSI�ZÄUYX[Z�PMUYX�Z��^�d�¥KyK4�VZ��V�QZ;�
P ¦ RSKM�'R�K����;��{bÏ * �S�m��P ¦ Z;É�ÃNKMO£UYX��Q�lÊdI[Z;�V�yP ¦ Ï{�M3 � �  ¤¡¢X��j�W� � KMOjO*UYX[�j�lÊ�I�Z;���y�j�W��Z�UVZ;� � �jI[Z;�
UVX��VPSÃ[RSXÇUYX[Z'�VZ�É�Ã��j��Z;�%UY� � Zv��Z;�VPMOjÃ[UV�jPSIÝ |¡¢X�ZWÃ�I�� ¦ PM� � �QUJT�P ¦ UVX�Z'RSKM���¸�Q�¸RSÃ�KM�YKMI�UVZ;Z;�¤UYX���PSÃ�RSX
UVX�Zv�VP��Á��KMOQOjZ;�4¿�zl�dxÎ`dÑ2Û*xÎnlilzm 
~*OjZ���UV�VPd��Z;��K��VZ'��PSI�I�Z���UVZ;�,UYPLUVX�Z4PSÃ�UYZ;�=�VZ����d�j��Z;��P ¦ UVX�Z4��UYKM�lÊ± �¡¢X�Z4�QI�UVZ;� � Z����¥K�UVZW�[O¥K�UVZ;�ÄK��VZ
Ê�Z;�[U F P�KrUY�jI[R� v~*OjZ;�mUY��PS��UYK�UY�Q�;���jI¤UYX�Zy��T���UYZ � RS�Q�MZ;�¸UVX�Z � UYX�Z��j�Ä�QI��QUV�¥KMOÅ�SPMOQUlK�RSZ'UYX[Z;I,UYX�Z F P¬�P ¦ Z�OjZ���UY��PSI���KMI[�Ë�jPSI��WP ¦ K���KMO¥KMI[�lX�Z;�y�wZ;����ZmUYÃNK�UVZ;�y�ÂU� %¡¢X�ZmTËKM��ZLUY�VKMI����NKM�VZ�I�U ¦ PS�4K���KMO¥K�I��lX�Z
���jRSINK�Oj�; ,¡¢X[Z��jI���Ã[�;Z;�Ë���jRSI�KMO�PMIÚUYX�Z�PSÃ�UYZ;�'��O¥K�UVZ;�4�Q�WUVX�Z¨KMINKMOQPSRÇ��Ã � P ¦ �V�jRMINKMOj�W�jIÆKMOQOAR�KM�
R�K����; A¡¢X��Q�¢�V�jRMINKMOÝ�Q�¢�VZ�K��¤PSÃ�U|���ÂUYX�Ky�V�QI�RSOjZ���Z�U|P ¦ �VZ;KM�¤PMÃ[U���UV�V�j�[�; 
¡�"	<Ú�VZ;KM�lX�Z���UV� � ZÄ�VZ��VPSOQÃ[UY�QPSI)�wZ�UJ��Z;Z�I �M3yK�I�� �{34����KMI��¨K�I�Z $2�;�jZ�I���TLP ¦ ! !��#{o�wZ�UVUVZ;�hUVXNKMI
KMI�UV�j�;�Q�NK�UVZ;�±�À�[UYX�Ã�������P � �Q�V�QI�R�KyRSP�Pd��XNKM�[�VPSI��j��Z�I�UY�QÈ���K�UV�jPSIÝ 
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Ü
�ºH��^~ �Q�LKMOQ�VP Z;É�Ã��Q����Z��¼���QUVX K -�xÎ`dÑ �mc2_ ÑMxÎ`dÑ¼���NimnYim` ��prÖË��pr]d`NaJimn�{ ��H�� �Ä� ¦ PM�E�NK���UY�Q�;OQZ
�Q��Z;I�UY�ÂÈN��KrUY�jPMIÇ�jIÇX��jRSXd� ���*��Z;RS�QPSI��� ÄHÁUÄ�Q�ÄOjPd��K�UVZ;�ÇK�UvKL�VKM���jÃ[�¸P ¦ KM�wPSÃ[U���  � ��¦ ��P � UYX�Z4�wZ�K �KrÓ��Q�; *¡¢X�Z	�
NÇÒ*Hª����PSI����j��UV�^P ¦ �VZm�SZ�I � P��[Ã�OjZ������QUVX�KMI¨KM��Z�K4P ¦ ©M  ��*�©S �� � . Z�KM�lX�KMI��¨K'UVPMUlK�O
I�Ã � �wZ;��P ¦ �VZ;KM��PSÃ[U��lXNKMI[I�Z;OQ�=P ¦�� PS�VZ¸UVXNKMI ©��{3[� 3{3{3� 
¡¢X�Z¸Ã��VZ����YKM���jK�UYPM���Q��OQ�jÉ�Ã��j�)�  < Ô " { ��Z�� F Ã�PM�VPSX�ZÀÓ[KMI�Z �^K�I��LUYX[Z¸�VZ;KM��PSÃ[Uh�lXNK � �wZ;���j�hK � Ã�OÂUY�Â�
���Q�VZ'�[�VPS�wPS��UV�jPSI�KMOº�lXNK � �wZ;�¸���ÂUYX,�NK��,�VZ�K��,PSÃ[U� ¸¡¢X�Zy�NKM�,��OjKMI�ZW�j�¸Zm��KM��PM�YK�UVZ;�%���QUVX,KLUYX[�jI
OjK TMZ;��P ¦ �h�VHv{b�hZ;���jÃ � �QP��[�j��Z��hKM�|Ky��X�PMUVPE�;K�UYX�Pd��Z� £HJI�:ß« � {�� � �±�^�j��Z�I�UV�QÈN�;K�UY�QPSI)UYX[Z���H�� �
��ZmUYZ���UYPM�|ZÀÓdUYZ;I[���=UVX�Z � �µOQ� � �QUhUVP � 
�ZQP � �y{$� 
�ZQP � �;�À 

����������� � '�kAs�k m � �+qC�Ms��LknrHqus�q�� � � � � ���

Ò*�VP � �[U4KMI��Ë���Q�VZ���U4�[X�PMUYPMI���KM�W��Z;OQO^KM�WUYX�PS��Z ¦ �VP � X��QRSX�� ���¢I�Z�Ã[UY�VKMO � Z;��PSIË��Z;�;K�T��2KM��ZL��Zm�
��PSI���UV�VÃ��mUYZ���KMI�� � Z;KM�VÃ���Z;�E�jI)Ò��
"�ãw��KvX��QRSXE��Z;��PSOjÃ[UV�jPSI2Z;OQZ;�mUY�VP � KMRMI�Z�UV�j�¢��K�OjPS��� � Z�UYZ������QUVX)K
UVPMUlKMOÝKM�VZ;K2P ¦ � � . KMI�� ©¬¾�� 3{3{3y�VZ;KM�ÇPMÃ[U��lXNKMI�I[Z;Oj�� hHÁU|�j��OQP��;K�UYZ��¤KrU¸K��YK����jÃ��¢P ¦ KM�wPSÃ[U ��  � ��wZ;I�Z;K�UYX¨UYX[Z��QI�UYZ;�VKM��UV�jPSI��wPS�QI�U; 
HJIyUYX[Z^O¥KM��RSZ^�NK���UY�Q�;OQZh��Z�I��V�ÂUJT4Z;I��d�j��PSI � Z;I�U*UYX[Z�KM�;��Ã��YKM�mTyP ¦ UYX[Z¢��X�PMUVPSIy�V�wZ;�mUY�YKÄ���QOjOd��Z¢��ZmUYZ����
� �jI�Z��¤��T¨UYX[Z'��Td��UYZ � K�UV�j��Z;�V��PS�V�=PSIÇ�[X�PMUYPMIÇ�VZ��;PSI[��UY��Ã���UV�jPSIÇZ $2�;�QZ;I��mTÇP ¦ KM�wPSÃ[U"� �>KMI��ÇUVX�Z
�NK��lÊdRM�VPSÃ�I[�Ý ��ÅP � �lXNKMI�I[Z;OßP����;Ã��NK�I���T�RSÃNK��YKMI�UYZ�Z;�¸KMIÇK��;�;Z��[UlK���OjZ���Td��UVZ � K�UY�Q�WZ��V��PS�|��X[�j�lXÇ�Q�
KM�lX[�jZ��MZ;� UYX���PSÃ�RSX,ÈNOÂUYZ;���jI�R�OQP � � P � Z;I�UYÃ � ��X�PMUVPSI����ºUVX�Ã���UVX�Z�Ã��VZ�������Td��UYKMO � Ã���UW�wPS���VZ;�WK
� � KMOQO � prg x��Z�nYiÄn�_�ØMxÎ]�zm�d�b õZ � Ã���Uh�wZ|��Z;I���ZÄZ;I[PSÃ�RSXÝ�d��Ã[Uh�QU � Ã���U^K�Oj�VP�XNK��SZ¸KWX��QRSXLOQ�jRSX�UAPSÃ�UY��Ã[U; 
Ò�� "vãW��PSI����j��UV�GP ¦ ��Z;I���Z¢�V���jI�UY�QOjO¥KrUY�jI[R�ÒA��|0" " �;��Td��UlK�Oj����X[�j�lXyKM�lX[�jZ��MZhUYX[Zh�VZ�É�Ã��j��Z � Z;I�UY�� G¡¢X�Z
KM���;Z��[UlKMI[�;Z��j�¢��ZmÈNI�Z;�¤�VÃ��lX�UYXNKrU¢UYX�Zv��UYK�UY�Q��UV�j��K�OÝZ;���VPS���=K��VZ�ÊMZ��[U=��Z�OjP � UVX�Zv��Td��UVZ � K�UY�Q��PSI�Z;�� 
¡ß�V�QRSRSZ;���jI�R'PSI¤X[�jRSX�� ���º��X�P�UYPSI����Q��KM�lX��jZm�SZ��¤UYX[�VPSÃ�RMX�Z�I�Z;��RMT�KMI���UV� � Z��jI ¦ PS� � KrUY�jPMIL����P¬�d�Q��Z;�
UVX��VPSÃ[RSX�UYX�Zv�VZ;KM��PSÃ[U|Z;OQZ;��UV�VPSI[�j�;�� 
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¡¢X�Z�<+N%ã��j�º��Z��V�QRSI�Z;��UYP��;P �MZ;��UVX�Z£�;P � ��OjZmUYZ*����Z���UY��Ã � P ¦ }�Ã�KM�VÊ�PSI��¥K��VZ��VPSI�KMI��;Z���KMI[��UVP¸KMOQOjP �
UVX�Z;�Q�¸��UVÃ��[T¤���jKEUYX[Z;�j�¸���Â� � Ã�PSI¤��Z;�;K Td�� W¡¢X�Zy�[Z�UYZ���UVPS���;P �SZ��V��KL�wPSO¥K��¸KMI[RSOjZWP ¦ Ï�� � � � !��;�
��PS�V��Z;�V�wPSI��[�jI�RyUYPEÏ�z�� � � � �[ 
¡¢X�Z <+NÇã ��PSI��V�Q��UV��P ¦ K ¦ �VPSI�U�KM�[�VPS����Z��;�Ä� � KMOQOÂ�JKMI�RSOQZÇKM�[�VPS����Z��;�Ä���Q��PMOjZ � KMRSI�ZmU���UY�VKM�lÊ��jI�R
�lXNK � ��Z��V��KMI[� � Ã�PSIËÈNOQUVZ;�� �¡¢X�Z �[ �� � OQPSI�R ¦ �VPMI�U2K����VPS����Z��y�;PSI[�V�j��UY��P ¦ ��K��V�wPSIÌKM���VPM�V�wZ;�
��P¬�MZ;���jI�R,UYX[Z��YKM���Q���QUJT �VKMI�RSZ)P ¦ UVX�Z <+N%ãw �Ü ©�3 �2� UVÃ�I�RS��UYZ�I OjK TMZ;�4��P �SZ;���yUYX�Z ¦ ��PSI�U�Z;I��
¦ KM���jI�REUYX�Z�HJ¡|ã,KMI��,UYX[Zy¡�Ò��¸ Å¡¢X[�j���VZ���Ã���Z;� � Ã�OÂUY�j�[OjZ��V��KrUVUYZ��V�QI�R�KMI��µ�NKM��UY�j��OjZWOjZ�K�Ê�K�RSZM �Ü¸I
PMUVX�Z;��©�3{3 �E� UYX��Q�lÊLUYÃ[I�RS��UVZ;I��;P �SZ��=�Q�¢OjPd��K�UVZ;�¨K�U=Ï4��Z�RS�VZ�Z;���jI¨PS����Z;�^UVP��VX��QZ;Oj��UVX�Z���Z�UVZ;�mUYPS�
¦ ��P � UYX�Z|�wZ�K � ���Q��Z|KMI��2UYX�Z=�NKM��UY�j��OjZ��£Z � �ÂUVUVZ;�EK�U^K�I�RSOjZ��£���ÂUYX��QI2UVX��j�£�;PMI�ZM *¡¢X�Z=� � KMOjO �ªKMI[RSOjZ
KM�[�VPS����Z�����X��jZ�Oj����UVX�ZyUY�YK��lÊd�QI�R��lXNK � �wZ;��� ¦ ��P � UYX[Z2OjKM�VRMZ F Ã�Ó P ¦ �NKM��UY�j��OjZyZ � �ÂUVUYZ�� ¦ �VP � UVX�Z
�wZ�K � ���j�wZM 
Ü=��PSÃ�U ![ ò¾{� � ZmUYZ��V���VZ��NKM�VK�UYZ4UVX�Zy�;Z�I�UVZ;�vP ¦ UYX[Zy�V�wZ;��UV�VP � Z�UVZ;� � KMRSI�ZmU ¦ ��P � UVX�Zy�jI�UVZ;�YK���UY�QPSI
�wPS�jI�U;  ¡¢X[�j�y�j�4K%O¥KM��RSZ)���Q��PSOQZ � KMRSI[Z�U4���ÂUYXÆK �%¡ � ÈNZ�Oj�Ë�QI�UVZ;RS�VKMOt µ¡¢X�Z � Ã�PSIËÈNOQUVZ;�4�Q�yK
� * � *µÏ � 5��Q�VPSI�KM����PS�V�wZ;��OQP��;K�UYZ�� ��Ã���U|�wZ;X��QI���UVX�Zv���j�wPSOQZ � K�RSI�Z�U; 
¡ßZ;I4�lX�K � �wZ;�V�G��Z�UVZ;��UGUYX�Z � Ã�PSI����MUYX[Z;�VZ^KM�VZ£UYX��QI N | Ò£�ËRS�VPSÃ[��Z��4�jI�È��SZ^��Z;�mUYPS���;�SUJ��PÄ��Z ¦ PS�VZ��PSI[Z��QI��V�Q��ZvKMI���UJ��PLK ¦ UYZ;�¢UVX�Zv���j�wPSOjZ � KMRMI�Z�U; 
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¡¢X�Zv���jRSINK�Oj�^P ¦ �±«�� B ��� B � B ���Q�±KMI�� ��� � B KM���wZ�KM�¢PSI�Ky�;P � ���jI�K�UYPS���¥KMOw�;PMI�UV�jI�Ã�Ã � P ¦ �Ä��Z;OQOÂ����K�I
����P���Z;���VZ;�¸KMI���� KMI[��� � Z��VPSI¨��Z���K�Td�=��X��Q�lX¤��Z;É�Ã��Q�VZvRSPdP���Z $E���jZ�I���T�KMI[� � KM�V����Z;�VPMOjÃ[UV�jPSIÝ 
¡¢X�Z�<+NÇã���� � � Ã[PSI���Z $E���jZ�I���T��Q� !{3��)��UYX�Z¢�QI��MK��V�¥K�I�U � KM���A�VZ;��PSOjÃ�UY�jPMIy�j�^©�3M3E{b¾M3��+N¤Z P � � . ¦ PS�UVX�Z �å{ �±«��h� ¦ K � �jOQTM A¡¢X�Zy}ÄÃNKM��ÊMPSI[�¥K � Z;KM�VÃ���Z � Z;I�UY�=�jI�UYX[Z&<+N%ã�KMI����jI¨UYX�ZW�;Z�I�UV�YKMOº�NK��V�VZ�O
��P � �[OjZ � Z;I�U�Z;KM�lX¤P�UYX�Z��|��Ã��lX¤UVXNK�U|Ky���j��Z��VKM���Q���QUJTL�YKMI�RMZ��j�¢�;P �MZ;�VZ��Ý 
¡¢X�Z�<�N%ã'�j���VZ�K��yPSÃ[UG���ÂUYX�K�s�]�_Mg q��Ý�dnYilzl�NprgÂØ��ÝnYpr`NaoqVim`wØ2���dxòÍv��X��Q�lX4�^K��*Z;�V�wZ;���¥KMOQOQT���Z��V�jRMI�Z;�
¦ PS�^UVX�Zv��Z�UVZ;�mUYPS�� £HÁU|����P ���Q��Z;�|KMI�ZmÓ���Z;OjOQZ;I�U�UY� � ZÄ��Z;��PSOjÃ[UV�jPSI�P ¦ �wZ;OQP¬� PSI�ZvINKMI[PS�VZ��;PSI��6 
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�ÅH��^~Ì��P � Z������ÂUYX
PMUVX�Z;�=� � KMOjOQZ;� ¦ PS���^K��V�Ç�[Z�UYZ���UVPS�V�¸��X[�j�lX%��ZmUYZ�� � �jI�ZvUYX�ZWRSZ;I[Z;�YK�O�����PS�wZ;��UV�jZ��=P ¦ UYX�ZWZ��SZ�I�UvKMI��
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��� Z��VPµ�ÄZ�RS�VZ�Z��^KMOjPS��� � Z�UVZ;��{ � �v�¢� 6�OjPd��K�UVZ;�Ë�jI[�V�j�[ZLUYX�Z � �¸� UYÃ[I�I�Z;OhPSIÆ��PMUVXÆ�V�j�[Z;�yP ¦UVX�Z4Ü
�ºH��^~ ZmÓ��wZ;�V� � Z�I�U��6UJ��P���KMOQPS�V� � ZmUYZ��V�|PSI,Z�KM�lXµ���j��Z�  � �v� � Z;KM�VÃ���Z;�,UYX[Z4� � �NKM�mU
��KM�YK � Z�UVZ;�����t  ZM �UVX�Zv�;Z;I�UV�YKMOQ�QUJT)P ¦ UVX�Zv�;PSOQOj�j���jPSI6 

� <NPS���^K��V� N¤Ã�OÂUY�j�[Oj�j���QUJTE�ÄZ�UVZ;�mUYPS�W{ <�NÇ�v� 6 � Z�K��VÃ���Z;�¢UYX�Zv�lXNK��VRSZ��Ç�NKM��UY�Q�;OjZ¸���VPd��Ã��mUY�jPMIÝ 
� Ò*X�P�UYP N¤Ã[OQUY�Q��Oj�Q�;�ÂUJTË�ÄZ�UVZ;�mUYPS�µ{oÒ)NÇ�v� 6 � Z;KM�VÃ[�VZ;�LI�PSI ��UlK�UV�j��UV�j�;KMO F Ã���UVÃNK�UV�jPSI��L�jI UVX�Z

�[X�PMUYPMI��ÁUVP��J�lXNK��VRSZ����J�NK���UY�Q�;OQZ;�*�YKrUY�jP[ �HÁU���Z�UVZ;� � �QI�Z;�AUYX�Z|�jI�UVZ;�YK���UY�QPSI���O¥K�I�Z|KMI�� � Z�K��VÃ���Z;�
UVX�Z F P � KMI[��UV�YKMI����SZ��V�VZ�Z;I[Z;�VR�T¨P ¦ I[Z;Ã[UV�YKMOÅ�NK���UY�Q�;OQZ;�; 

� ¡ 3�6 � Z�K��VÃ���Z;�¢UYX�ZvZm�SZ;I�U|UY� � ZÄ�MZ;��T¨�[�VZ;���j��Z;OQTM 
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�QI ��KMI��%UV�YKMI����SZ��V�VZ���OjKMI�ZW�VZ;����Z���UV�Q�SZ�OQTM �¡¢X[ZyHJ¡|ãÇ�j��KM�[OjZWUVP)����P¬�d�Q��Z'UY�VKM�lÊ��jI�R)KMI��µÒ*Hª� ¦ PS�OQP¬�^� ���ß�NKM��UY�j��OjZ��¢Oj�jÊ�Z�X�T��wZ;��PSI��� 
NÇKrUY�lX��QI�RÄUY�VKM�lÊ�� ¦ �VP � HJ¡|ã��S¡�Ò£�ÆKMI��y¡��|� ��Z;OQ�Q�MZ;�V��KMIyZmÓ��;Z�OjOQZ;I�U*��K��NKM���QOj�QUJTvP ¦ ���j��Z;I�UlKMI[RSOj�QI�R��OjPS��ZvUV�YKM�lÊ��=KMI��¤K � P � Z;I�UVÃ � �VZ��VPSOQÃ[UY�QPSI��wZ�UVUVZ;�¢UYX�KMI ©M  � � ¦ PS� � P � Z�I�UYKy��ZmUJ�hZ�Z;I 3[ òÏyKMI��
Ï 
�ZQP � �r  <NPS� � P � Z�I�UlK,KM��PSÃ�I��ä©�3M3 
vZ P � �EUVX�Z��VZ��VPSOQÃ[UY�QPSIË�j�'��Z�OjP ��©¬Ï �) �¡¢X�Z�KMI[RSÃ�O¥K��
��Z;�VPMOjÃ[UV�jPSI��Q��KM��PMÃ[U"3[  � � �YKM�6 
¡¢X�Z�� � �NKM�mU��NKM�VK � ZmUYZ��¢�VZ;��PSOjÃ�UY�jPMI��Q�|KM��PMÃ[U��{3� � K�U=K4UY�VKMI����MZ;���VZ � P � Z;I�UYÃ � P ¦ © 
�ZQP � �KMI[�¤�QI��;��Z�KM��Z;�ÄKrU=X[�jRSX�Z�� ���G��KMOQÃ�Z;�� )| �ÂUYX��VÃ��lX%��Z;��PSOjÃ[UV�jPSI[��UVX�Zv�j��Z�I�UY�QÈ���K�UV�jPSI¨P ¦ �VX�PS��U¸OQ�Q�d�jI[R
� Z;��PSI��yOj�QÊMZ �8KMI[��� � Z;�VPMI��y�j�WZ $2�;�QZ;I�U�  ¡¢X�Z;��Z�UV�YKM�lÊ��jI[R,��KM�NK����jOQ�QUY�QZ;��Z;INK���OjZ�K�Oj�VP,RMP�Pd�
����Z;���j�V�QPSI � Z;KM�VÃ[�VZ � Z;I�UV�|P ¦ �¸Þ�¡ �YK����j� ¦ PS��K2��PSÃ����;Z����QUVX¤K��YK����jÃ��¢� � K�OjOjZ���UVXNKMI ©�3 ¦ �  
¡¢X�Z�UV�YKM�lÊ��jI[RE����P���Z;��Ã[�VZv�jI�UYX[Z���Z;I�UY�VKMOº�NKM���VZ;O����jOjO6��Z����Q�V��Ã��V��Z;�%�QIÇãdZ;��UV�jPSI ![ òÏ� 
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�NK���UY�Q�;OQZ;�*P �SZ��hKvO¥KM��RSZ¢�NKM��U£P ¦ UVX�Z|��XNKM��Z=���NKM�;Z|�jI�Z;KM�lX)Ò*���JÒA�EZ��MZ;I�U� AÜ �ÅH��^~Ú���Q��UV�jI��mUY�Q�MZ�KMI��
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P ¦ �SZ���UYZÀÓ��jI�R��^UV�YKM�lÊ��QI�RÚKMI[� Ò*Hª��Z;I�KM��OjZ¨UYX[Z � Z�KM��Ã��VZ � Z�I�UEP ¦ �VKM�VZ��lXNKM� � Z�� � Z;��PSIÝ ä¡¢X�Z
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¡¢X��Q�¢Z;INK���OjZ��=K4�[�j�VZ���U���UYÃ��[T¨P ¦ UVX�Z�������Z;�wZ;I��[Z;I���ZWP ¦ �lXNKM� � Z�� � Z��VPSI�������P��[Ã���UV�jPSI¨��P ��I¨UYP
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�ZQP � �r *¡¢X�Zv¡��|���[�jPSI��ÁZ;OQZ;��UV�VPSI���Z;�NK��YK�UV�jPSI¨��K��NKM���QOj�QUJT����QOjO6�wZv��UVÃ����jZ��¤�QI��hXNKM�[UVZ;�=¾yKMI��
UVX�Zv�;P � �[�jI�Z����[�jPSI¨�VZ���Z;�mUY�jPMI��;KM�NKM�[�jOj�ÂUJTLP ¦ ¡�Ò£� KMI[�¤¡��|� ���QOjO���Zv���Q�V�;Ã[�V�VZ��Ç�QIÇ�hX�KM�[UYZ���![ 
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Gas: Xe 85%, CO2 15%, T=300 K, p=1 atm
Particle: 50 equally spaced points
Isochrone interval: 0.05 [µsec]
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W�_gTVNO�V@CBI;�T?Mc;�TªHLlDEF;=N:KD;�{�EFU=EA>tHLNO@CB�KDEF>TR�>�lgT^BDBDEAU�w²¼¾TV<OH&<O;=me_IU�T^HJ;=@CBD<²;QB�HLlD;Q<�<JEF>FHJ@CNkTVNJE4<J_Dhc�OEF>FH
@VP�<OHJ_DKIR�;QB�HJlD;=<:HJlDEA<O;=<Fwµ5�B�HLlI;=<&>�lgTVG©HLEANkHLlIEZP�@VU=U=@bak;QBD]?HJ@CGD;=>F<&ak;=U=UzhzEZKD;Q<J>F_D<J<OEAK´Ì

ÎjÏ l}RqP�TV<8Hk<J;Qme_DU�T¡HL;=@VB¾Ð�¬cEA>FHJ;=@CB�¤Iw��Cw
Î ¼¾TV<8Hk<J;Qme_DU�T¡HL;=@VB�<OHJNLT^HJEA]VRV��¬©EA>tHL;=@VB�¤©wÒÑ©w
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Î ¬cU=@ba <O;=me_IU�T^HJ;=@CBD<µak;QHJl�UQ@©>ATVU¢TVBIK�]VU=@ChgT^UÀHLNJTV>��o;=BD]D�g¬©EA>tHL;=@VB¸¤Iw��Iw
Î Y�U=@VhgTVUÀNOEA<OGz@CBI<JE~Ê�EF¿d>F;=EABI>FR�TVBDK�NOEA<J@VU=_IHJ;=@CBD<LË�;=BqHLlIEª2�7:É���¬©EA>tHL;=@VB¸¤Iw £Dw
Î Y�U=@VhgTVUÀGDTVNOHJ;=>AUQE�;=KIEAB}HL;�·g>T^HJ;=@CBÀ�g¬©EF>FHL;Q@CB�¤Iw.-©w
Î ¬c;=me_DU=T^HL;Q@CB�9�B}Mc;=NO@CBDmdEAB}H4¬©EA>tHL;=@VB��¨Iw �©w
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5�B�@CNJKDEFN�HL@¸EtM^TVU=_gT¡HLE`HLlDEdKDEtHLEA>tHL@CNªEF¿d>F;=EABI>FR�@VP:NOEA>F@CNJKD;QBD]�;=B}HLEFNJEA<8HL;QBD]¸<O;=]CBgT^U=<A�6NOEAU=;=TVhDUQE`TVBDK
E¹º©HJEABD<O;QMVEª<O;=me_IU�T^HJ;=@CBD<µTVNOE�BDEF>AEA<O<LTVN8RCwµ2 >A@Vmnmd@CB�>�lgT^U=U=EFBD]CE�;=B~HJlDE�[�h©{±[�h�>A@VU=U=;Q<J;Q@CBD<µT^Hk36§�7
EFBDEANO]C;=EF<q;=<�HLlIE�E¹º©GzEF>FHLEFK lD;Q]Cl«me_DU�HL;QGDU=;Q>A;QH�RVw\¼g@CNqNLTVNOEiGDNJ@VhzEF<qU=;=�^E�W�_gTVNJ�^@CBD;=TI��HJlDE¯<JmnTVU=U
GDNO@©KI_D>FHJ;=@CB�>FNJ@C<O<:<JEF>FHJ;=@CBD<�U=ET^K~HL@eUQ@ba«HL@VHLTVUzGDTVNOHJ;=>AUQE�Rc;QEAU=KI<�G�EAN:>FEAB}HLNJTVUÀEtMCEAB}HAwXy&lD;Q<�NOEA³o_D;=NOEA<
<O;=me_DU=T^HL;Q@CB�@VP²Tdlc_I]CEeTVmd@C_DB}H�@VP�>FEAB}HLNJTVU�EtMCEAB}HJ<�HL@~]CT^HLlDEFN4EFBD@C_D]Cl¸<OH�T¡HL;=<8HL;Q>A<kHL@�T^KDKDNJEF<J<4HJlDE
GDl}Rc<J;Q>A<�@VP½HLlDEF<JEªGDNJ@Ch�EA<Fw
È BDEdEFMVEAB}HeGDNO@©KI_D>AEF<eTVNO@C_DBDKj�£}¨C¨V¨�HJNLTV>��o<f;QBiHLlDEdyk[µ7�TVU=@CBIE®aklI;=>�l.NOEA³o_D;QNJEA<?TVh�@C_IHd�qYZÉ
KD;Q<J>Z<JGDTV>AE^w:y&lDE?HJNLTV>��o;QBD]nGINJ@c>AEAKI_DNJEª;=B�<JUQ@xa <J;=mf_DU�T^HJ;=@CBI<:>A@CBI<J_DmdEA<�T^H�U=EATV<OH�@CBDEªlD@C_IN47:[ML
HJ;=mdE�@CB�mn@cKDEFNJB�GDNJ@c>AEF<J<O@CNJ<F��HJ@®P�@VU=U=@ba HLlIEª>FU=_D<8HLEFNJ<k@VP�ETV>�l�HLNJTV>��¾w
y½@?;QU=UQ_D<OHJNLT^HJE�HLlDEk<O;QHL_DT^HL;Q@CB´�C>F@CBD<J;QKDEAN²HLlIE�GINJ@cKD_D>FHJ;=@CB®>FNJ@C<O<X<OEA>FHJ;=@CBn@VP�HLlDE�Ä GgT^NOHL;Q>AUQE&]C;QMVEABd;=B
9�³o_gT^HJ;=@CBi ©w�£Dw�24<�KI;=<J>F_D<J<OEAK¯;=B�HLlDE?GDNJEtM©;Q@C_D<�>�lDTVGIHLEFNA�´@VBDUQR�£ONo�b¨�P�QZGgTVNOHJ;=>FU=EA<�TVNOEfGDNO@©KD_I>AEAK
G�EAN`>FEAB}HLNJTVU&EFMVEAB}Hw Ï ;QHJl�lgTVUQP�me_IUQHL;QGDU=;Q>A;�H�RC��@VBDUQRK�Iw �SR @VP�HLlD;Q<`Bo_Dmeh�EAN®;=<fak;�HLlD;QB�KDEFHJEA>tHL@CNTV>F>AEFGIH�TVBI>AE1T^BDK GDTV<J<OEA<¸HJlDE.[�5±Í TVBDK TDTVU�{�>A_IH�@VP~�1Y�EFs�uVv¡w#y&lDEAN8P�@CNJE�;=B TMCEFNLTV]CE^�Z@CBDUQR
Ñ�W.-CÑXN©�b¨ PZY Ä�<ªTVNJEdTV>F>AEAG©HLEAK�GzEFN�>AEFBoHJNLTVU²EtMCEAB}HAwny&lD;Q<ZmnEATVBD<�HLlgT¡HZ@CBDE®lgTV<�HL@�<O;=me_DU=T^HLE^�´@CB
TMCEFNLTV]VEV�´T^hz@C_©H�£}¨Iw�¨C¨C¨®EFMVEAB}HL<�HJ@�NJEF>A@CNOKp@CBDEeÄ�GgTVNOHJ;=>FU=E�aklD;=>�li>F@CBD<O_DmnEF<�T^H�U=EATV<OH4£Dw[-`RCEATVNJ<
@VP¥7:[ML HL;=mdEVw
y&lDEF<JE`Bo_Dmeh�EANO<�<JlI@xa	HLlDT^H�;�H4;Q<4;=mdG�@C<J<O;=hDUQEZHJ@�>T^NJNOR�@C_IH4NJEFU=;�T^hDU=EZ<J;Qme_DU=T^HL;Q@CBD<&ak;QHJlp>A@CB}MVEAB©{
HJ;=@CBgT^U©mdEFHJlD@©KI<Aw¥y&lDEFNJEtP�@CNJEkEFMVEAB}HXTVBgTVU�Rc<JEA<�GDTV>��¡TV]CEA<�aXEANOE�KIEFMCEFU=@CG�EAKdh}R`2�3¢587:9�<A�};QBDKD;�M©;QKD_gTVU
7�@CUQU�TVh�@CNJT^HL;Q@CBD<&aklD;=>�l¯NOEAUQR�@CBK\^]`_�acbedgfih�jk]lamdon`prqrnEslht_`Ê�¼�¬DrpË4UQ;=�^EfHLlDEfme_D@CB©{�TVNJm'>A@VU=U�T^hz@^{
NJT^HL;Q@CB�TVBDK�HLlDEZ2�7:É4wgy&lIE?U=T^HJHJEAN:;Q<:HLlDEZ<J_Ihc�OEA>tH�@VP½HLlD;Q<&GgTVN8Hk@VP�HJlDE�HLlDEF<J;Q<Aw
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5�B�HLlDEª¼�¬Ir�HJlDE�P�@CU=UQ@bak;=BD]e<8HLNJT^HLEF]VR�;=<:P�@CUQU=@baXEAK´Ì

Î Y�EABIEANLT¡HLE�T�<Om~TVUQU:hD_IHn<J;Q]CBD;�·g>TVB}HdBo_Dmeh�EANd@VP�EtMCEFBoHJ<~P�@CNdT�]V;QMCEFBÅNO_DBDBD;QBD]�>F@CBDKD;�HL;Q@CBÊ�]C;QMVEAB`me_IUQHL;QGDU=;Q>A;�H�RZTVBDK®mnTV]CBDEtHL;=>µ·gEAUQK¾Ë¥TVBDK®T^GDGDUQReT�]CU=@VhgTVUoHLNLT^>��c;QBD]ZGDNJ@c>AEFKD_DNOE:ak;QHLlI;=B
HJlDE�HLlDNOEAEZKDEtHLEA>tHL@CNO<eÊ~} <OU=@ba <J;=mf_DU�T^HJ;=@CBgËtw

Î ¬oHL@CNOEqTVU=Uµ;=B©P�@CNJmnT^HL;Q@CB�TVh�@C_IHeHJlDE��o;=BDEFm~T¡HL;=>F<f³o_gTVB}HJ;QHL;QEA<�ÊSHLNJTVBD<OMVEANO<JE�mn@VmnEFBoHJ_Dm�TVUZ�
T^ÆA;=mf_IHLlgT^U�TVBI]CU=E ¶ �µTVBDK�GD<OEA_DKI@^{�NJTVGD;=KI;QH�R��DË?@^P�EATV>�l GgTVN8HL;=>FU=E�;QB�TpKgT^HLTphgTV<OE�ak;QHLlI;=B
Bo_DmdEANO;=>ATVU���n�n��r�V���e]t�Ej���_�Ê�3�L�y&<LËk<O_D>�lpT^<kHJlDEZNJEF<J@CUQ_IHL;Q@CBD<:@VP½HLlIEª³o_gT^BoHJ;QHJ;=EA<Fw
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Î 7:T^U=>A_IU�T^HJE�HLlDEZ>A@VmehD;=BIEAK�KDEFHJEA>FHJ;=@CB�EF¿d>F;=EABI>FR�@VP�HLlDE�HLlINJEAEªKDEtHLEA>tHL@CNO<4T^BDK�;QBD>AUQ_DKDE�;�Hk;=BHJlDEZKgT^HLT®hDTV<JE^w
Î 5�BI>AU=_IKDE�HLlDEZyk[µ7 TVBDK�yk��Í EFU=EA>tHLNO@CB©{�GI;=@CBq<OEAGgTVNJT^HL;Q@CB�EF¿d>A;QEABD>tR�;=BqHLlIEªKDT^H�T`hgTV<OEVw
Î Y�EABIEANLT¡HLE®T�<J;Q]CBD;�·g>TVB}H4Bc_ImehzEFN�@VPµEFMVEAB}HL<Z;=BI>AU=_IKD;=BD]~<J;=]VBgTVU½GgTVNOHJ;=>FU=EA<�TVBDKihgTV>��o]CNO@C_DBDK<O@C_DNO>AEA<�TVBDK�TVGDGIUQR~HJlDEZ;=BIP�@VNJmnT^HL;Q@CB~@VP½HLlIEªKDT^H�T®hgTV<OEZHJ@®ETV>�l�GgTVNOHJ;=>FU=EVw
Î 7�@VmehD;=BIE�ETV>�l�EAUQEA>tHLNJ@VB�>ATVBDKD;QKgT^HJE®Ê�TVUQ<J@`md;=<O;=KDEFBoHJ;Q·gEFK�GD;Q@CBD<�ËXak;�HLlqEATV>�l�G�@C<O;QHLNO@CBq>T^B©{KI;=KgT^HJEZTVBDK�>TVUQ>A_DU=T^HLE�HLlDEZ>A@VmehD;=BDT^HL@CNO;�TVU�;=B}M^TVNO;�TVB}H&mnTV<J<k<OGzEF>FHLNO_Dm�w

5�B�HLlDE�P�@CUQU=@bak;=BI]e<JEF>FHL;Q@CBD<&HLlIEA<JEª<OHJEAGD<�TVNOE�GDNJEF<JEAB}HJEAK´w
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y&lDEd<JGDTV>A;=TVU�]CNLT^Bc_IU�TVNO;QH�Rp@^P&T�KDEFHJEA>FHJ@CNªKDEF·gBIEA<?HJlDE®Bo_Dmeh�EANª@VPXHJlDEdEAU=EF>FHJNJ@CBD;Q>A<ZKD;Q]C;QHJ<�aklD;=>�l
;Q<4NJEFGDNJEF<JEFBoHJEAK�h}R¸HLlIEfHL@VHLTVU½GgTVKpBo_Dmeh�EAN4;=B¸HJlDEeyk��Í|T^BDK¸HLlIEeyk[µ74w´y&lDEFRpTVNJEfKD;=<8HLNJ;QhD_IHJEAK
TV>F>A@CNOKD;=BI]ZHJ@ªTZKIEFHLEF>FHJ@CN²NJEA<OGz@VBD<JEkP�_DBD>tHL;=@VB´w�y&lDE�h�EA<OHµG�@C<J<O;=hDUQE:lD;�H²Gz@C<O;QHJ;=@CBe;Q<�KDEFHJEANOmn;QBDEAKdh}R
HJlDEf;QBoMVEANO<JEe@VP�HLlD;Q<�P�_DBI>FHL;Q@CB�aklI;=>�lp>ATVB¸h�EfEF;QHLlIEAN�TVBiTVBgT^UQRoHL;Q>TVU¢@CN�TnBo_DmdEANO;=>ATVU6@CBDEVwk5�B¸HJlDE
2436587:9 yk��Í @CBDU=;QBDE`md@©KD_I<�HLlDE®Bo_DmdEANJ;Q>TVU�;QB}MCEANO<JEd@VPµHLlDEd[�T^K1�kEA<JG�@CBD<OE~¼g_DBI>FHL;Q@CB�Ê�[²��¼�Ë
ak;QU=U¥h�En_I<JEAKÀ��<JEFE�¬cEA>FHJ;=@CB -©w Ñ�T^BDK�¬©_IhD<JEF>FHL;Q@CB��cw[-©w��Cw È�� ;QBDEV�½h�@VHLl¯HLlDEdBo_DmdEANJ;Q>TVU²T^BDK�HJlDE
TVBDTVUQRoHL;Q>TVUz;=B}MCEFNJ<OEf[²��¼�ak;QU=U´h�E�_D<OEAK´w
9²TV>�l�>AUQ_D<OHJEANk@VP�KD;=]C;�HL<&NOEA<JG�@CBDKI<kHJ@~T^B�E¹ºcHLEABIKDEAKpG�@C;QBoH:;=BqHLlDEZKDEtHLEF>FHL@VNAw
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Í�_DE`HJ@�HJlDEdlD;=]Cl¯KDEFBD<J;�H�Ri@VP�@©>F>A_DGD;QEAK�>AUQ_D<OHJEANJ<ªT^HZHJlDE®;=BDBDEFNJmd@C<OHZ<O;=KDE®@VP�T�KDEFHJEA>FHJ@CN~Ê�>AUQ@C<JEFN
HJ@ HJlDEpMCEFNOHJEtºDËt��@VBDE¯<OH�T^NOHL<�HJlDEpHLNJTV>��o;=BD] GDNO@©>FEAKD_INJE�T^H�;QHJ<�@C_IHJEANOmn@C<8H�<J;QKDEVw�5�B«HJlDEiyk[µ7
HJlDEe>AUQ_D<OHJEANO<ZTVNJEeKI;=<OHJNJ;QhD_IHLEFK¯TV>A>F@CNJKI;=BD]~HJ@�HLlDEfGgTVKiNJ@bak<F�¢;=B¸HJlDEeyk��Í!HJlDEFRpTVNJEfKD;=<8HLNJ;QhD_IHJEAK
TV>F>A@CNOKD;=BI]®HJ@`HLlDEZKDNO;QPSH&HL;QmnE4hD;=BD<ªÊ�NLTVKI;�TVU'&}{�KI;=NJEF>FHJ;=@CB�;QBqHLlDEZ2�3¢587:9Å>F@©@VNJKD;QBgT^HLE�<8Rc<OHLEFm�Ë¹w
y&lDE�HLNJTV>��o;=BD]�GDNJ@c>AEFKD_DNJE�;=BjHLlDE�2�7:É�;=<dhgTV<OEAK»@VB�HLlIE)(O]lj fI]lp+*Mj a �-,®TVU=]C@VNJ;QHJlDm¸���b ©�L� �:<OEAE
TVUQ<J@����b }Ñ¡��P�@CNªT�KDEFHLTV;=UQEAK�KDEA<O>ANO;=GIHJ;=@CB´wn5�B�HJlD;=<�HJEA>�lDBD;Q³o_DEnHJlDEdHJNLTV>��i;Q<Z;=KDEFBoHJ;Q·gEFK.h}R�T�<OH�T¡HLE
MVEA>FHJ@CN&@VP6·DMVEªGDTVNLTVmdEFHJEANO<:aklD;=>�lqKDEt·gBDEF<�HJlDE4HLNJTV>��qTVBIKq;QHL<�.�n0/`]1,�dm]lp2.���fI]la3,�d54Cw�y&lIE76ZTVUQm~T^B
GDNO@©>FEAKD_INJE`>T^B�h�Ee<O_DmnmnTVNO;=ÆAEFKp;=BpH�aX@�GgTVN8HL<AwZy&lDE`·gNO<OH�;Q<4HLlIEeHLNLT^>��¸;=BI;QHL;=T^HL;QBD]®GgTVN8H�ÀaklDEFNJE
>FU=_D<8HLEANO<kÊ�T^U=<J@4>TVUQU=EAKªHLNJTV>��?<OEAEFKD<�Ë�TVBDKfGz@C<O;QHJ;=@CB?EANJNO@CNJ<¥TVNJEXKDEFHJEANJmd;=BIEAK®TV>F>A@CNOKD;=BD]�HL@4HJlDE:KD;Q]C;QHJ<
KD;Q<OHJNJ;=hI_IHL;Q@CB�P�_DBD>tHL;=@VB´�g[²��¼XwDy&lDEª<JEA>F@CBDK�GgTVNOHk;Q<:HLlDE�HJNLTV>��~P�@VU=U=@bak;QBD]Dw
5�B�HLlIE�·gNJ<8H®GgTVNOHA��<OHLTVNOHJ;=BD]pP�NO@Cm Tp>FU=_D<8HLEFN®T^HeHLlIEq@C_IHLEFNJmd@C<OHeNJ@ba Ê38�¨}Ë?@VP�TiKDEtHLEA>tHL@CNF�²@CBDE
>�lD@c@C<OEA<�T.<J_I;QH�T^hDU=E¸ak;QBDKD@ba';=B»HJlDEpBDE¹º©H�NO@ba Ê38e�xËdHL@ba�TVNJKI<�HLlDEpMVEANOHJEtº T^>A>A@VNJKD;QBD].HL@1HJlDE
GDNOEA>F;=<J;Q@CBf@^PDHLlDE�>AU=_I<OHLEFN�G�@C<J;�HL;Q@CB´w½¼g@CN�T^U=U}>AUQ_D<OHJEANO<�ak;QHJlD;=BfT�>�lD@C<OEABeak;QBDKD@baZ�VHLlIE:9<;J{�;QBD>ANOEAmdEAB}H
;Q<µ>ATVU=>F_DU�T¡HLEAKÀw�y&lDE�>AUQ_D<OHJEAN²aklD;=>�ld]C;QMVEA<²HLlDE�md;=BD;Qm~TVU=9 ; {�;QBD>ANOEAmdEAB}Hµ;=<²>�lD@C<OEABqT^BDKnGDTVNOH²H�aX@f@VP
HJlDE�GDNO@©>FEAKD_DNOE�<OHLTVNOHJ<Aw²¼g@CN�GINJ;=mnTVN8RnGDTVNOHJ;=>AUQEA<F�cHJlDE�>�lD@C<OEAB�>AUQ_D<OHJEANJ<&;QB>8�¨eTVBIK?8e�C�©HJlDE�MCEFNOHLE¹º
TV<ZT~HJlD;=NOKpG�@C;=B}H�´TVBDKpHLlIE`m~TV]VBDEFHJ;=>?·DEAU=KÀ�¢TVU=UQ@ba	T~HLNLT^>��¸md@CmnEFB}HL_Dm'KDEFHJEANOmn;QBgT^HL;Q@CB´w Ï ;�HLlHJlDE�md@CmdEAB}HL_Im ;=B©P�@CNJmnT^HL;Q@CB�Tiak;=BDKI@xaKDEFHJEANJmd;=BDT^HL;Q@CB�;=B�HLlIE�BDE¹ºcH~NO@xa°Ê@8ZÑCËf;Q<nT^>�lD;=EtMCEAK
ak;�HLl1T�GDNJEF>A;Q<JEd>AU=_I<OHLEFNfG�@C<J;�HL;Q@CB�TVBDK.<O@p@CB´wq5�P:BD@¸>FU=_D<8HLEANO<eTVNOEdP�@V_DBDK.<O@�HJlgT^HªHLlDEdHLNLT^>��c;QBD]
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GDNO@©>FEAKD_INJE�>T^BqBD@VH&h�E�>A@VBoHJ;=Bo_DEFK´�DHLlDE4GDNJ@c>AEFKD_DNJE�;Q<&TVh�@CNOHJEAK�TVBIKqGgTVNOH:@CBDE�;Q<:;=BD;�HL;=T^HLEFK~TVBIEFaZw
Í�_DNO;=BD]&HJlDEµHJNLTV>��o;QBD]�HJlDEµEABDEFNJ]VRZUQ@C<J<½TVBDKªHLlDEµme_DU�HL;QGDU=E¥<O>T^HOHLEFNJ;=BI]�;QBªHJlDE²KDEFHJEA>FHJ@CN�mnT^HJEANJ;=TVUCT^NJE
HLTV�VEFB�;QBoHJ@dTV>A>F@C_DB}Hw²y&lDEª<OHLT^HLE�MCEF>FHJ@CN�TVBDK�HLlDEZ>A@bM^TVNO;�TVBD>FE�m~T¡HLNJ;�º�@^P�HJlDE�HLNLT^>��qTVNJEZ_DG�KgT^HJEAK
T^PSHJEAN?ETV>�l <OHJEAG´w�2<O_D>A>FEA<J<8P�_DU=U�R1NOEA>A@VBD<OHJNJ_D>tHLEAK HLNJTV>��.;Q<?·DHOHLEFK�T^BDK1HLlDEn·DH`GgTVNJTVmdEFHLEFNJ<`T^NJE
<8HL@CNOEAK´w
y&lDEZP�@C_DBIK´�¾U=@c>TVU��IHLNJTV>��o<�;QB�EATV>�l¸KDEtHLEF>FHL@VN4TVNOE?mnT^HJ>�lDEAK�HL@C]CEtHLlDEFN&HL@d]C;QMVEfT®]CU=@VhgTVUÀHJNLTV>��¾w:5�B
HJlDEn2�7:É��6HJlDEdm~T^HJ>�lD;=BI]�h�EFH�aXEAEFB1HLlDEd;=BIKD;QMc;=KI_gTVU�KIEFHLEF>FHJ@CN?HJNLTV>��o<ª;=<ªT�>F@CmdGDU=E¹º¯GDNJ@c>AEFKD_DNOEV�
<O;=BD>FE�HLlIE�KD;=<8H�TVBI>AEA<�hzEtH�a�EFEABqHLlDE�KDEFHJEA>tHL@CNO<kTVNJE�<J_I¿d>A;QEAB}HLU�R~U=TVNJ]VEVw�y&lIE�KD;=<8H�TVBI>AE�h�EFH�aXEAEFB�HJlDE
yk��Í�{�yk[µ7«TVBDKqyk[µ7µ{�5�y�¬qTVmd@C_DB}HJ<XHL@®T^hz@C_©H:£}¨f>Fmp� -¡��w�5�B�TVKDKD;�HL;Q@CB´�}HLlDE4lD;=]ClnHLNLT^>��nKDEFBD<J;�H�R
;QB�HJlDEZ5�y�¬�mnTV�^EA<km~T¡HL>�lD;QBD]`HL@`HLlDEZyk[µ7 HJNLTV>��o<kmn@VNJE�>A@VmnGDUQ;=>AT^HLEFK´w
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y&lDE~]CU=@ChDTVU�HLNLT^>��c;QBD]pGDNO@©>FEAKD_INJEqTV;Qmn<ZHL@¸NJEA>F@CBD<8HLNJ_I>FHdT¸]CUQ@ChgTVU�HJNLTV>���;=B�T^U=U�HLlDNOEAE�KIEFHLEF>FHJ@CNJ<
@VP42�7:É4w È BDE�<8H�TVN8HL<®HLlDE�GDNO@©>FEAKD_DNOEpT^H®HJlDE�@V_IHLEFNJmd@C<OHd<J;QKDE�@VP4HJlDE�yk[µ7�T^BDKÅ>�lD@c@C<OEA<nHJlDE
<8HL;��zEA<8H�HLNJTV>��o<�·gNJ<8HªTVBDK¯GDNJ@c>AEFEAKD<ªTV<4KDEA<O>ANJ;QhzEFK.T^hz@bMCE`;QBpHLlDE`UQ@©>ATVU6HLNLT^>��c;QBD]qGDNO@©>FEAKD_DNOEVw`ÉµR
TVBIK�hoR.@CBDEqmd@bMCEA<eHJ@¸HLlIEq<J@VPSHJEANfHJNLTV>��o<Aw�<JEFGgTVNLT¡HLEAU�R1T¸HJNLTV>��o;QBD]iGDNJ@c>AEFKD_DNOEq;=<eKD@VBDE�;=B1HJlDE
5�y�¬zw¾y½@nmnT^HJ>�l�HJlDEªyk[X7 HLNLT^>��c<kHL@®HLlI@C<JEZ@VP�5�y�¬z�gP�@CN&ETV>�l�NJEF>A@CBD<8HLNO_D>FHJEAK¸HJNLTV>���;QB�HJlDEZyk[µ7
T��8HLNOEAE
	f@VPÀGz@VHJEAB}HL;=TVUDHLNJTV>��®>TVBIKD;=KgT¡HLEA<µ;=<²hD_I;=UQH�HJlDNJ@V_D]ClnTVU=Ug5�y�¬nU=TRCEANO<Xh}R®mdETVBI<X@VPzHLlDE�U=@c>T^U
HJNLTV>��o;=BI]�GDNJ@c>AEFKD_DNOEVw�y&lDE`<8H�T^HJEfMCEF>FHL@VNZTVBDK¸HJlDEe>A@bM^TVNO;�TVBD>FEemnT^HLNO;�º�@VP�HJlDEemnT^HL>�lDEFK¸HLNJTV>��¸;Q<
HJlDEAB�_DG�KgT^HLEFK´w

¼�;=]C_DNOE4¤©wQ�CÌ�y&lIE4HLNJTV>��o<&@VP½Te[�h©{±[�hqEtMCEAB}H
T^<ª<O;=me_IU�T^HJEAKpak;QHJlD;=BpHJlDE®24UQ;��k@©@VH�P�NLT^mnE¹{
aX@CNO��w~¼g@CNZ;=U=UQ_D<OHJNLT^HJ;=@CB¸GD_DNJG�@C<OEA<ZHLlDE®P�_DU=U
mf_DUQHJ;=GDUQ;=>A;�H�R®;=<&<O>TVUQEAK�hoR~P�TV>FHJ@CN��xuS-V¨V¨Iw

�kETV>�lI;=BD]�HLlDEn;=BDBDEFNJmd@C<OHªG�@C;=B}H?@VP:HJlDE~5�y�¬z�
@CBIEeGDNJ@VGgTV]}T^HJEA<�hDTV>���HJlDNJ@C_I]ClpHLlDE`5�y�¬pT^BDK
yk[µ7	HJ@�HJlDEn@V_IHLEFNJmd@C<OHªG�@C;=B}Hª@VP�HJlDE®HLNLT^>���w
2�]}TV;=B�HJlDE¥HLNJTV>��4·DH6GDTVNLTVmdEFHJEANO<6TVNJE�_DG�KgT^HJEAK´w
�kETV>�lI;=BD]iHLlIE�U=TV<OH®G�@C;=B}HdT^H®HJlDE�@C_IHLEFNJmd@C<OH
<O;=KDE�@VP�HLlDE�yk[µ74�²@CBDE�GDNO@CGgTV]}T¡HLEA<`HJ@xa�TVNOKD<
HJlDE�yk��ÍEAB}HLNJTVBD>AE^w���@VHJE~HLlgT¡HeU=@c>T^UµHJNLTV>��
<OEA]CmdEAB}HL<�TVNOE BD@^HÅTM^TV;QU�TVhDUQE»;=B HLlIE yk��Í
RVEFHw L�<J;=BI]�HJlDE~md@CmdEAB}HL_Dm-;=BIP�@CNOm~T¡HL;=@VBi@VP
HJlDE�HJNLTV>�� ]}TV;QBDEAK P�NJ@Vm HLlDE�yk[X7 TVBIK HLlIE
5�y�¬z�o@CBIE�E¹º©HJNLTVG�@CU=T^HLEF<²HJ@ªHJlDEkGz@V;=B}HµU=@c>T^HJ;=@CB
aklD;Q>�liHLlDEfHJNLTV>���a�@C_IU=KiNJEATV>�l�T^H�HJlDE`@C_IHJEAN8{
md@C<OHµ<O;=KDE�@VPÀHJlDE�yk��Íewo5�BnHJlDE�NJEA]V;=@CBd@VPÀHJlD;=<
G�@C;=B}HA�D@CBDE�<OETVNO>�lDEA<�P�@CN&Gz@^HLEAB}HJ;�TVU´<OEAEFKD<Aw
¼gNJ@Vm HJlD;=<�Gz@C;QB}H:@CB´�©@CBDE�<8H�TVN8HL<�HJlDE 6ZTVU=mnTVB
·gU�HLEFN�HJNLTV>��o;=BI]�GDNJ@c>AEFKD_DNOE`;=B�HJlDEeyk��Í,hgTV>��
HJ@j;�HL<q;QBDBDEANOmn@V<OHq<O;=KDE^w Ï ;QHLl T�<J_I>A>AEF<J<8P�_DUyk��Í�U=@c>TVU:HJNLTV>��o;QBD]D��T�]CUQ@ChgTVU&HJNLTV>��j;=<nNJEt{
>F@CBD<OHJNJ_D>tHLEFK´w y&lDE1HJNLTV>�� ;=<¸HJlDEAB\NOEt{�·IHJHLEFK
hgT^>��»HL@ba:T^NJKD<�5�y�¬ TVBDK _D<O_gTVU=U�RC��h�EFHOHLEFN�·IH
GgT^NLTVmdEFHJEANJ<XTVNOE�TV>�lD;QEFMVEAKq>A@VmnGgT^NJEAKdHL@eUQ@©>ATVU
HJNLTV>��o;=BI]?GgT^NLTVmdEFHJEANJ<Fw¥y&lDE�<J@ZP�@C_DBDK®HLNJTV>��`;=<
U=TVhzEFU=EFK�������¥w
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2 <J_I>A>AEF<J<8P�_DUI]CUQ@ChgTVU^HLNLT^>��c;QBD]4_IGªHJ@�HJlDEX@V_IHLEFNJmd@C<OH½G�@C;=B}H6@VP©HLlDEµyk��Íj;=mdGDU=;QEA<ÀHJlgT^H6HLlIEXGgT^NOHL;Q>AUQE
lgT^<�GDNJ@CGDTV]}T^HJEAKeHLlINJ@C_D]Vl®TVU=UcHLlDE:yk��Í U�TRCEFNJ<²TVBDK`UQEFPSH¥HJlDE:2�7:É�HL@ba�TVNJKD<�@^HLlDEFN�<J_Dh©{�KDEFHJEA>tHL@CNO<Aw
y&lDE?P�TV;=UQ_DNJEª@VP�·gBDKI;=BD]qTn>AU=_I<OHLEFN�@CB¸HJlDEe@C_©HLEANOmn@V<OH�<O;=KDEf@VP�HLlDEfyk��Í,aklD;Q>�lim~T¡HL>�lDEF<4HL@~HJlDE
5�y�¬o{�yk[µ7�HJNLTV>��ª;=mdGDU=;QEA<¢HLlDT^H�HJlDE�HLNJTV>��¾�CEA;�HLlDEFN�<8H�TV>��o<�Ê�EFBDKD<LË�;=B?HJlDE:yk��Í»@CN�;�Pg;QHJ<�md@CmdEAB}HL_Dm
;Q<�U=@bajEABI@C_D]Cl´�};�HL<�;=BD>FU=;=BDT^HL;Q@CB?NJTVKD;Q_D<¥_DBDKIEAN¥HLlIE:;=BIÇD_DEABD>FE&@VPgHLlIE&m~TV]VBDEFHJ;=>X·DEAU=Kf;=<¥<Om~TVUQU �¡<J_D>�l
HJlgT^H?;QH?U=ETMVEA<fHJlDE~yk��ÍT^Hf;QHL<ª;=BIBDEANOmn@C<8Hf<O;=KDEdHL@ba�TVNJKD<ªHLlDE~yk[X74��<JEFEnHLlIE~HLlD;Q>��¯NJEAK�HLNLT^>��
;QB�¼�;=]V_DNJE~¤IwQ�Vwpy&lDEqEtº©;�HeG�@C;=B}He;Q<?P�@C_IBDK TV>A>F@CNJKI;=BD]¸HJ@pHLlDE~mn@CmdEAB}HJ_Dm°;=BIP�@CNOm~T¡HL;=@VB�@VP&HJlDE
NOEA>A@VBD<OHJNJ_D>tHLEAK�5�y�¬o{�yk[µ7 HJNLTV>��¾w
¼�;QBgTVUQUQRC�HJlDE�Bo_DmfhzEFN�@VPgNOEA>F@CBD<OHJNJ_D>tHLEFK®HJNLTV>��o<�>TVBeh�E�EFBDlgTVBI>AEAK`;�PD@CBIE�>A@VBD<J;QKDEANO<�HLlI@C<JE:>FU=_D<8HLEFNJ<
T^H�HLlIE?yk��Íe��<�@C_IHJEANOmn@C<8H4<O;=KDEZaklD;Q>�l¸<OHJ;=UQU¢KD@~BD@^H4h�EAUQ@CBD]®HL@nTVB}R�@^P¥HLlDEZP�@C_DBIK�HLNJTV>��o<Aw�¼gNJ@Cm
HJlDEANOE�@VB´�oBDEFa»HJNLTV>��o<µTVNOEkP�@VU=U=@baXEAK`HLlINJ@C_D]VlD@C_IH�HJlDE&HLlDNOEAE�KDEFHJEA>FHJ@CNJ<Fw�y&lD;=<²GDNO@©>FEAKD_INJEk;=<²>T^U=U=EFK
������� 
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y½@�EFM^TVUQ_gT^HJEªHJlDE?]VU=@ChgT^U½KIEFHLEF>FHJ@CN4NOEA<JG�@CBD<OEe;=B�HLlDEª2�7:É\r�@CB}HJEt{87:T^NJU=@n<J;Qme_DU�T¡HL;=@VBD<:a�EFNJEeG�EAN±{
P�@CNOmnEFK¯hoRpy&lD@CmnTV< 6�_DlDN�P�NJ@Cm'HLlDEd7:9²���|243¢587:9 >A@CUQU�TVh�@CNJT^HL;Q@CB´wZy&lDEFRiaXEANOEn>ATVNJNO;=EFK�@V_IH
ak;�HLlD;QBªHJlDEX2�U=;=��@c@VH´P�NJTVmnEta�@VNJ��_D<O;=BD]�HLlDEµ<JUQ@xa1<J;=mf_DU�T^HJ;=@CBI<´GDNJ@c>AEFKD_DNOE�KDEF<J>ANO;=h�EAKe;QBªHJlDEµGDNJEtM©;�{
@C_I<�<JEF>FHJ;=@CB´w²3¢@ba:{��clgTVU�P�{��cTVBDKnP�_DU=Ugme_IUQHL;QGDU=;Q>A;�H�RfaXEANJE4>A@CBD<O;=KDEFNJEFK~ak;QHJlq�©�I¤I�IT^BDK¸�b¨?]CEABDEFNLT^HJEAK
EtMCEAB}HJ<dNOEA<OGzEF>FHL;�MCEFUQR.TVBDK.HJlDE>6ZTVU=mnTVB¯HLNJTV>��o;=BD]pGINJ@c>AEAKI_DNJE�a�TV<`TVGIGDU=;QEAK�HJ@pET^>�l�GgTVNOHJ;=>FU=Ed;=B
EATV>�liEFMVEAB}Hw È BDU�R�GDNJ;Qm~TVN8RqGD;Q@CBD<�T^BDKp�¡TV@CBD<�a�EFNJEe>F@CBD<O;=KDEFNJEAKpak;�HLl¸TnMCEFNOHLE¹ºi>F_IH�@VP:�b¨C¨�#´m
P�NO@Cm/HLlDEe]VEA@CmdEFHJNJ;=>ATVU½;=B}HLEFNLTV>tHL;=@VB¸G�@C;=B}Hw4y&lDE`]CEABIEANLT¡HLEAKiEtMCEFBoHJ<�a�EFNJE®TVBgT^UQRcÆAEFKpHL@�EtMVT^U=_gT^HJE
HJlDEdHJNLTVBI<OMCEFNJ<OE�mn@VmnEFBoHJ_Dm�KD;Q<OHJNJ;=hI_IHL;Q@CBD<A�¢HJlDEn]VU=@ChgT^UkÊ�HJlDNJEFE~KDEtHLEA>tHL@CNO<�ËZKDEFHJEA>FHJ@CNªEF¿d>A;QEABD>tRC�
TVBIK�HJlDEZNJEA<O@CU=_©HL;=@VBD<:@VP�HLlDEZ�o;=BDEFm~T¡HL;=>4³c_DTVB}HL;QHJ;=EF<A�lTVUX� ���gTVBDK ¶ w
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¼�;Q]C_DNOE�¤Iw Ñf<JlD@bak<kHLlDE TVU½KD;Q<OHJNJ;=hI_IHL;Q@CB�@VP½HLlDE�NOEA>F@CBD<OHJNJ_D>tHLEFK¸GgTVN8HL;Q>AU=EF<A�©hDU�TV>��nlD;=<8HL@C]VNLTVm�w²�^£�R
@VP6HJlDEAm|NJEATV>�lqHLlDE�yk��Íe�INOEAKqlD;Q<OHL@V]CNLTVm�w��V¤tR @^P½HJlDE�U=T^HJHJEAN�G�EABIEFHLNJT^HLE�HJlDNJ@V_D]Cl�HLlIE�KDEFHJEA>FHJ@CN
TVBIKqU=ETMVE�;QH:HJ@xa�TVNOKD<:HLlDE�2�7:É²{�@C_IHJ<J;QKDE�NJEF]C;=@CBÀ�I]CNOEAEAB�lD;Q<OHJ@C]CNLT^m��©TVBDKqUQEA<J<:HJlgTVBi� R @VP6HLlD@V<JE
GgT^NOHL;Q>AUQEA<�NOEFHL_INJBiHL@qHLlIE`yk[X74�6hDUQ_DEelD;Q<OHJ@C]CNLT^m�wªy&lDE®NJEFm~TV;QBDKDEFN�@VPXTVh�@C_IHª�C¨tR$]CEFHZ<8HL_D>��¸;=B
HJlDEZyk��Íew
��@VHLE&HLlDT^H²EFMVEAB~GDTVNOHJ;=>AUQEA<¥ak;�HLl®mn@VmnEFBoHLT�hzEFU=@ba«Ñ^¨C¨ªr�EFs NJEATV>�ldHJlDEkyk��Í,Ê Ñ©w.-SR\@VP´T^U=UDUQ@xa:{�TVU
GgT^NOHL;Q>AUQEA<�Ë¹w�y&lD;Q<XEFBDlgTVBI>AEA<XHLlDE�yk��Í >A@CB}HJNJ;=hI_IHL;Q@CBdHJ@ªHJlDE�2�3¢587:9�>A@bMCEFNLTV]CE�@VP´UQ@ba:{ TVUÀGDl}R©<O;=>F<Aw
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y&lDEnKDEFHJEA>tHL@CNªEF¿d>A;QEABD>tRC�GFF��;Q<?KDEtHLEFNJmd;=BDEFK�h}R¯HLlDEdNLT¡HL;=@�@VPXHLlDEdNJEF>A@CBI<OHLNO_D>FHJEAK1HJNLTV>��o<?HJ@�HJlDE
<O;=me_DU=T^HLEFKe@CBDEF<�ak;QHLlI;=BfHJlDE&GD<JEF_DKD@ªNLTVGI;=KD;�H�ReTV>F>AEFGIH�TVBI>AEk@VP¾HLlDE&2�7:É�w}2«NJEAKI_D>FHJ;=@CB`@VPHF�>T^Bdh�E
>ATV_D<JEFKph}RqH�a�@dP�TV>FHJ@CNJ<JI¾;SËXHLlIE?<O@^{�>ATVU=UQEAKLKw]`�t�#a@, ]=.���_t�DaklDEFNJEfT®HJNLTV>��q;Q<�NOE±�OEF>FHLEFKp;QP�;QHk>F@CB}H�TV;QBD<
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¼�;=]V_DNJE�¤Iw Ñ©ÌDTVUeKI;=<OHJNJ;QhD_IHL;Q@CB«@VPfNJEt{
>A@CBI<OHLNO_D>FHJEAK�GI;=@CBD< TVBDK �¡TV@CBD<	;=B
HLlDE	2�7:É4��hDU=TV>��¾w y&lDE	NJEFK-lD;Q<8{
HL@C]VNLTVm NJEFGDNJEF<JEFBoHJ< HLlDE�GDTVNOHJ;=>AUQEA<
aklD;=>�lÅNJET^>�l�HLlIE�yk��Íew²y&lDE�]VNJEAEFB
lD;=<8HL@C]VNLTVm >F@CB}H�TV;QBD<�HJlDE�EFB}HLNJ;QEA<�@VP
GgTVN8HL;=>FU=EF<µaklD;Q>�l�G�EABDEtHLNLT¡HLEkHLlDNO@C_D]Cl©{
@C_IH�HLlDEeyk��Í�TVBIKpU=EATbMVEe;QH�HL@ba�TVNJKI<
NJEF]C;=@CBI<~@C_IHJ<J;QKDE�HJlDE¸2�7:É/TVBIK�HLlIE
hDU=_IE�lD;=<8HL@C]VNLTVm!<OlD@bak<:HLlDE�GDTVNOHJ;=>AUQEA<
aklD;=>�l�EAB}HJEAN�HLlDE`yk��Í|TVBDKiU=EATMCE®;QH
hgTV>��.HJ@ba:TVNOKD<`HLlDEqyk[µ74w�2�U=<J@iGDTVN8{
HL;Q>AU=EF<�ak;�HLl�� -V¨���TVU�� ÑV¨C¨qr�EtsZuVv
NJEATV>�l�HJlDEZyk��Íew  (GeV/c)tp
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T^HdUQETV<8H��b¨tR @VP4;=BD>F@CNJNOEA>tHLUQR�TV<J<O;=]CBDEFK�>FU=_D<8HLEFNJ<Aw�5�BjHJlDE�2�7:É|HLlIEANJE�TVNOE�T^hz@C_©H6-lR @VP4P�T^�VE
HJNLTV>��o<®T^HflgTVUQPkmf_DUQHJ;=GDUQ;=>A;�H�R Ê�;=B}HLEF]CNLT^HJEAK�@bMCEFN®TVU=U�TVU&M^TVUQ_DEA<`T^BDK ¶ {�TVBDK �}{±TV>F>AEAG©H�TVBD>FEA<LËtw¯;=;�Ë
��@CB�TV>tHL;�MCE�TVNJEATV<X@^P´HLlDE�yk��Í TVBDK~yk[X7Åh�EFH�aXEAEFB�HLlDEª�b Z<JEF>FHL@VNJ<:;QB ¶ KD;QNJEA>tHL;Q@CB~T^BDK~h�EFH�aXEAEFB
HJlDEZyk��Í ·DMCEª<JEF>FHJ;=@CBD<k;QB�h�ET^mKD;=NOEA>tHL;=@VB´w�§�@baXEFMVEAN4BI@VH�TVU=U�HLNLT^>��c<�;=B�T`BD@CBc{±TV>tHL;QMVEªTVNJEATdT^NJE
UQ@C<OHA��<O@CmdE?@VP�HLlDEFm'>ATVB¸h�EªNJEA>F@CBD<8HLNJ_I>FHLEFK´w�3¢@ba:{ T U¥HLNJTV>��o<A�´T^NJEª;=BD>FU=;=BIEAK�_DBDKDEFN�HLlIE?;QBIÇg_DEFBD>AE
@VP�HLlDEnm~TV]VBDEFHJ;=>`·gEAUQK´w�y&lDEANOEFP�@CNOEV��@CBDU�R�T�HJNLTV>���<JEF]CmnEFB}Hfak;=UQU�hzEnmn;Q<J<OEAK´��aklIEANJEdHLlDEnHLNLT^>��
>FNJ@C<O<JEA<kHLlIEª;QBgTV>tHL;QMVEZTVNJEATI�g<JEFEª¼�;=]C_INJEZ¤Iw��Cw

y&lDEª]CUQ@ChgTVU´KIEFHLEF>FHJ@CN4Et¿n>F;=EFBD>FR�;=<k<OlD@bakB¸;=B�¼�;Q]C_DNJEª¤Iw��`P�@CNkU=@ba:{��glgT^UQP�{��DTVBDK�P�_DU=U¢me_IUQHL;QGDU=;Q>A;�H�RC�
NOEAGDNOEA<JEFB}HLEAKnh}RfHLlIE&hDU�TV>��¾�}NOEAK´�oTVBIKd]VNJEAEFB®<ORcmeh�@CU=<¥NOEA<OGzEF>FHL;�MCEFUQRCw�5�B®HJlDE&U=EtPSH�GgTVBIEAU � F²;Q<¥<JlI@xakB
P�@CN�HJlDE � ����¸HLNJTV>��o;=BD]ª<J>FEABgT^NJ;=@ªaklD;=>�lnEtº©lD;QhD;QHJ<�TZ<JUQ;=]Cl}HµNJEFKD_D>FHJ;=@CBn@VP F²ak;QHJlnHLlIE�me_IUQHL;QGDU=;Q>A;�H�RCw
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