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`)de]M^�a�q�a)`�^ � � \ 7hz
^Tm�d � ^T_J`bjvt teq�`�f+d¤a�� ^Tf
jX]MdegM|hm:d�_ 
 	( jZ_
k�1f
jla��
^T^T_�n#gM_�Q
m � ^Vk�de_�j Q�7�^Vk�`#jZm(pM^T`
zhfhgM`(glzhm(g�k+|
n#`�d�gl_i^I7�z ^Tm)d � ^T_+`-� X BC�¦�w��fh^�kld �Embjln#`)de]M^1a)qha)`(^ � x~mbjZp � ^T_J`ba de_J`�g�f
jMk+m(gM_
a!jZ_
k zhm(g�k+|
n#^Va�j
Q
_
jXtwa)`bjy`(^�d�_+]MgZte]lde_hpi^Va(a)^T_+`)dojXt�teq�gM_+teq x�m#jZp � ^T_+`bjZ`)degM_���Qx~gMm�`(fh^�zhm(ghk+|
n#^Vk�f
jMk+m(gM_
a �{�2f+d¤a � ghk+^#tEm(^T}
zhm(ghk+|
n#^Va�`(fh^H!lde_h^ � jZ`)don�zhm(glz
^Tm(`)de^Va�gZxwj�tegM_hpyd�`�|
kld�_
jvtwzhf
jMa)^�a)z
jMn#^ � g�k+^#t¦�P 9^T_
n#^#x�glm(`(f d�`�doa�m(^#x~^Tm(m(^Vk
`(g�jla�`(fh^;� @BA�%�)�� 84+B���,%&�'K,�;9;@,)������

* gMmQx~|hm(`(fh^Tm�a)`(|
k+q"c�^�|
a�^ j � g�k+^#tic�f+don�f;^I7hz+t�don�d�`�^#t�q de_
n�t�|
k+^Va )�� 84+B���,%&�'K,�0����+B) � �:��%&%&�,+:�L"�O��
¥VA1¡�¥V��� X � � � �M�C�¦�%��f+doa � g�k+^#t jMa(a�| � ^Va�`(fh^�^ � doa(a�degM_sgZxij � a�z
jMn#^T} t�d'!l^1��¥6g � ^Tm�gM_�jZ`�`(fh^�zhm(gM}
`(gM_�]M^Tm(`�^I7 �!��fh^�m(^Va)|+te`)de_hp'zhfhgM`(gM_h}¦¥6g � ^Tm(gM_'de_+`(^TmbjMn#`�d�gl_idoa�a�d � |+tojZ`(^Vk�jMa�`(fh^�f
jZm#k�a(nTjy`(`(^Tm)de_hp'gZxE`(fh^
zhfhgM`(gl_ � kldem(^Vn#` zhm�g�n#^Va(a �EgMm!z
jZm(`(gl_
aId�_�`(fh^�zhfhgM`(gl_ � m(^Va)gyt�]l^Vk zhm�g�n#^Va(a �wc�de`(fiz
jym(`(gM_
aIde_i`(fh^�¥6g � ^Tm(gM_
jMnTn#gMm#kld�_hpQ`�g - A 	�¢ �-nTjXton#|+tojZ`)degM_
a�x�glm1`(fh^'f
jZm#kCa(nTjZ`�`(^Tm)de_hpQzhm(ghn#^Va(a)^VaT����fh^Va)^in#gZt�t�doa�degM_
aupZde]M^ m�d¤a�^
`(gi`�fh^�zhm(g�k+|
n#`�d�gl_C�
gl`(fCgZx6z
jZm(`)don�te^Va�c�de`(fCjutojZm(pl^9 � jZ_
k�gZx� �^T`ba �

�IgCn#g � z
jym(^'c�de`(f�_hgM_h}¦kld��EmbjMn#`)de]M^ f
jZmbk�a(nTjy`(`(^Tm)de_hp�de_�zhfhgl`(gM_h}~f
jMk+m(gl_Cde_+`(^TmbjMn#`�d�gl_
aT�E`(fh^�¡Cgl_J`(^
¢£jZm�t�g�zhm(glpMmbj � ¥V���H F�� � �@��c�jMa:|
a)^Vk�de_<de`bauf+depMf ���gMzh`)degM_0x�glm zhfhgM`(glzhm(g�k+|
n#`�d�gl_E�  9^Tm(^=�� de_h}
`(^Tmbjln#`)degM_
a�jZm(^'a�d � |+t¤jy`(^VkCjMa2`(fh^ f
jZm#kQa(nTjZ`(`(^Tm�d�_hp gZx{`�fh^ z
jZm(`�gM_
a�d�_�`(fh^�zhfhgl`(gM_�jy_
k d�_�`(fh^ zhm�gM`(gM_E�
jMnTn#gMm#kld�_hp<`(g�`(fh^ - A 	�¢ � nTjXton#|+tojZ`)degM_
aT��a)| �i� de_hp�`�fh^Cn#gM_J`�m)de�h|h`)degM_
a'x~m(g � kld�m�^Vn#`�jZ_
k m�^Va)gZte]M^Vk
zhfhgM`(gl_Qde_J`�^TmbjMn#`)degM_
aT����fh^u^#� ^Vn#`#a�gZx6de_+de`)dojXt£jZ_
k�Q
_
jvt{a)`bjZ`�^!	�¢ ��mbjMkldojZ`)degM_�jZm�^ k+^Va(n#m)de�
^Vk��+q�t�^Vjlk+}
de_hp'tegMpJjZm�d�`�f � `)qJz ^1z
jym(`(gM_�a�fhgvc�^Tmba �{�2fh^1z gJa(a�de�+d�t�d�`)qQgZx � |+te`)dez+te^�de_J`�^TmbjMn#`)degM_
a��
^T`)c�^T^T_�`(fh^1z
jym(`(gM_
a
x~m(g � `(fh^uzhfhgM`(gM_�jZ_
kQzhm�gM`(gM_�doa2d�_
n�te|
k+^Vk�����f+doa � ghk+^#tEdoa�m(^#x~^Tm(m(^VkQ`�g�jMa�`(fh^f"�@�"$Ts)�� 84+B����%&�LK��l9;@�)��,�
de_C`(fh^:x�gyt tegZc�de_hp
� F�`1k+^Va(n#m)de� ^Va�c£^#t�tw`�fh^ �
jMa�don�x�^VjZ`�|hm(^Va�gZx{`�fh^�f+d�plf ���de_
n�te|
a�de]M^!��QkhjZ`#j)�  �¦�

�gM`�fi`(fh^�f+depMf!��C¥*���H HF��"jZ_
ki¥VA1¡�¥V��� � g�k+^#toa�jZm(^9�
jMa)^Vk'gM_�- A 	�¢V�"nTjXton#|+tojZ`)degM_
aT� �Zde_
n#^
jD	�¢ � nTjXton#|+tojZ`)degM_0doa�kld�]l^Tm(pM^T_+`�x~gMm���� %/�h��c�fh^Tm(^�����doa�`(fh^'`(mbjZ_
a�]M^Tmba)^ � g � ^T_J`(| � gZx�`(fh^'gM|h`(}
pMgZde_hp�z
jZm�`(gM_
a de_'`(fh^�f
jZmbkua(nTjZ`(`(^Tm�d�_hp�zhm(ghn#^Va(aT�Mj � de_+d � | � ��� n#|h`�}~gZ��]vjvt�|h^��������� doawjZzhz+t�de^Vk��V*hgMm6`(f+doa
jZ_
jXteqha�doa!`(fh^�n#|h`(}~gy��f
jMa6� ^T^T_�n�fhgJa)^T_i`(g��
^�� ������ �s��� �:�1^T�����Z�%��|h^�`(g�`(fh^�klde]M^Tm(pl^T_
n#^M�J_hg jy�
a)gZte|h`(^
_hgMm � jXt�d'&Vjy`)degM_�gyx `�fh^�¡�gM_+`(^�¢£jZm)teg'zhm(^Vkldon#`)degM_
a�c�d�t�tE�
^�|
a)^Vk de_�`(fh^2x�gZt�tegZc�de_hp
� F�_
a)`(^VjMk�n#g � z
jZm�d¤a�gM_
a
jZm(^ � jMk+^ c�de`(f�`(fh^ ¡�gM_+`(^'¢£jZm)teg�nTjvt¤n#|+tojZ`�d�gl_
a�_hgMm � jXt�d,&T^VkQ`�gi`(fh^ _+| � �
^Tm�gZx!^T]M^T_J`#a�de_C`(fh^ khjZ`#jude_
`(fh^'m(^TpZdegM_
a9c�fh^Tm(^'`(fh^Va�^ � ghk+^#toa�jZm(^ ^I7hz
^Vn#`�^Vk�`(gi� ^ jyzhz+t donTjZ�+te^M�J*hgMm9`(fh^'z
jZm(`(gM_Ckldoa)`�m)de�h|h`)degM_
a�c�^
|
a)^Q�2���%te^VjMklde_hp�gMmbk+^Tm�z
jZmbj � ^T`(m)d,&VjZ`)degM_
a�� gM`(f�x~gMm1`�fh^izhm(gM`(gl_ � � X � jZ_
k�`(fh^'zhfhgM`�gM_ � �M�C�¦�2F�_�`(f+doa
jZ_
jXteqha�doau`(fh^i¥6g � ^Tm(gM_�c�jMa�jMa�a)| � ^Vk�`(gCn#gl_
a�doa)` gZx�pZte|hgM_
a jy_
k�`(fh^#dem�kldoa)`(m�d��h|h`�d�gl_�x~|h_
n#`)degM_<c�de`(f+de_
`(fh^�¥6g � ^Tm(gl_�c�jMa�`bj5!M^T_'`(gu�
^�^#de`(fh^Tm��#f
jZmbk��h� ���#��� � � ��� X � � �#�Jfh^Tm�^VjXx�`�^Tm!tojZ�
^#t�te^Vk!�#" ���h�Zglm$�Ta)gyx�`�� �
���#��� �%� � X � � � � �Jfh^Tm�^VjXx�`�^Tm tojZ� ^#t�t�^Vk��&" � � �w��fh^�]ZjZm)dojZ�+te^ � � � ��')( * doa�`(fh^�x~mbjMn#`)degM_�gZxw`�fh^ ¥6g � ^Tm(gM_
� g � ^T_J`(| � nTjZm(m)de^Vk��+q'`(fh^�a�`(m(|
n"!ipZte|hgM_ d�_+]MgZte]M^Vk de_�`(fh^9d�_+`(^Tmbjln#`)degM_E� ��fh^�m(^Va)|+te`ba�x~m(g � f+depMf  �  )^T`
zhm(ghk+|
n#`)degM_0d�_ kld��EmbjMn#`)de]M^izhm�gM`(gM_�jZ_+`)de}~zhm(gM`(gl_Cde_+`(^TmbjMn#`�d�gl_
a � ^T_+`)degM_h^Vk<jZ�
gZ]M^ux¦jV]lgM|hm�`(fh^if
jZm#k�" �
kldoa)`(m)de�h|h`)degM_E� ��_+te^Va(a�gl`(fh^Tm(c�f+doa)^'a)z
^Vn�d Q
^Vk�c�^ |
a�^�x~gMm1n#g � z
jym)doa)gM_Qc�de`(f�`(fh^ khjZ`#j'`(fh^+"u�ik+^T_
a�de`)de^Va
x~gMm�`(fh^i¥6g � ^Tm(gl_E� * gMm�f
jMk+m(gM_+donux~mbjZp � ^T_J`#jZ`)degM_C`�fh^ -�|h_
k � ghk+^#t � �  �6doa�|
a�^Vk�de_�jXt�t2¡�gM_+`(^i¢�jZm)teg
zhm(gMplmbj � aT�
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��fh^�^T_h^Tm(pMq�r
gZc%x~gMm `�fh^�a)^#te^Vn#`(^Vk0^T]M^T_+`ba�c�jMa�de_J]M^Va�`)depJjZ`(^Vk0|
a�de_hp�`(fh^i]vjym)dojZ�+te^ � ��<�� �6`(fh^iz
a)^T|
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p
� X `(fh^ � �*<�� a)z ^Vn#`(m(| � d¤a
a)fhgZc�_0x�glm�`�fh^ � de_+d � | � �+dojMa a(j � z+te^QgZx1zhfhgl`(gMzhm(ghk+|
n#`)degM_ ^T]M^T_+`baT����fh^�tojZm�pM^Va)`'z
a)^T|
k+gM}~mbjyz+d¤klde`)q
c�f+don�f�nTjZ_��
^�gM�
a)^Tm�]M^Vkude_�`�fh^  X t�d Ll|+dokCjZm�pMgM_inTjXtegMm)d � ^T`(^TmX�)��� <�� �yd¤a�jZ�
gl|h`  �@� � jZ_
kude_�`(fh^�x~gMm(c�jZmbk`(mbjln�!M^TmX� �����{� jZ� gM|h`  ����fh^Va)^�]vjXte|h^Va']ZjZm(q�a�t�depMf+`)teq�k+|h^�`�g�`�fh^�z gJa�de`)degM_ gZx1`�fh^ � �^T]l^T_J`']M^Tm(`�^I7 �
*Idep
� X a)fhgZc1a�`(f
jy` x~gMm � gJa)`�^T]M^T_+`ba�`�fh^Tm(^�doa9^T_h^Tm(pMqCn�tegJa)^u`(g ��� <�� �P 9gvc�^T]M^Tm9`(fh^Tm(^�doa�jXtoa)g�jin�tojMa�a�gZx^T]M^T_+`ba�c�f+don�fQf
jX]M^�j'a � jXt�t � �*<�� ]vjXte|h^M� d¦� ^M� j:tojZm(pM^�^ � zh`)q�m�^TpZdegM_�de_Q`(fh^ nTjXtegMm)d � ^T`(^Tm2d�_Q`�fh^�zhm(gM`(gM_kldem(^Vn#`)degM_E�

-2 0 2 4

010

110

210

310

410

510

ηmax

E
ve

n
ts H1 data

PYTHIA nd
PYTHIA sd
PYTHIA nd+sd

-2 0 2 4

010

110

210

310

410

510

ηmax

E
ve

n
ts H1 data

	�
���EU�� X � ¡�j 7+d � | � z
^T|
k+gM}~m#jZz+dokld�`)q � �*<�� kldoa)`(m)de�h|h`)degM_<de_&���^T]l^T_J`baun#g � z
jZm�^Vk�`(g�j�kld�� m#jMn#`)de]M^
� khjMa�fh^Vk�t�de_h^1�2jZ_
kQj _hgM_h}¦kld�� m#jMn#`)de]M^ � a)f
jMk+^VkQjZm(^Vj���¡�gM_+`(^'¢£jym)teg � g�k+^#t¦��jZ_
k�`(fh^#dem�a�| � � x~|+t tIt de_h^1�b�

�2fh^ � �*<�� a)z ^Vn#`(m(| � nTjy_�� ^=LM|
jXt�de`bjZ`�d�]l^#t�qQ|h_
k+^Tm#a)`(g+g�k��+q�n#g � z
jym)de_hp de`�c2d�`�f � ghk+^#tEzhm(^Vkldon#`)degM_
a
x~gMm�kld��EmbjMn#`)de]M^�jZ_
k�_hgl_h}¦kld �Embjln#`)de]M^�zhm�g�n#^Va(a�^VaT�Q��fh^�n#g � z
jym)doa)gM_<c�de`(f�`(fh^�¥V���  HF�� ¡�gM_J`�^�¢�jZm)teg
zhm(^Vkldon#`)degM_
a�de_@Q
p
� X a)fhgZc1a6`�f
jZ` `(fh^�^T]M^T_+`ba!c2d�`�f�a � jXt�t � �*<�� jZm(^1n#gM_
a�d¤a�`(^T_J`�c�de`(f zhfhgM`(gM_Qkld�� m#jMn#`)de]M^kldoa(a)ghn�dojZ`)degM_E�s��fh^Q_hgM_h}¦kld��EmbjMn#`)de]M^�zhm(^Vkldon#`)degM_ � ¥V���  HF��1}~_
k���a)f
jMk+^Vk jZm(^Vj���^I7hf+de�+de`baQj�a)f
jZm(z<x¦jXt�t
gZ�sc�de`(f de_
n#m(^VjMa�d�_hp<pJjZz�a�d'&T^M��d¦� ^M��k+^Vn#m(^Vjla�de_hp � �*<�� �£jZ_
k n�te^VjZm�t�q�k+g+^Va'_hgM`�jMnTn#gM|h_+`'x�glm�`�fh^ � ��<��`bjXd�t!x~gMm � �*<�� ���h�i��fh^'zhfhgM`(gM_<kld �Embjln#`)de]M^ikld¤a�a)g�n�dojZ`�d�gl_ n#g � z
gM_h^T_+` � ¥V���  HF��1}¦a(k��wkhjMa)fh^Vk�t de_h^1�b�
nTjXton#|+tojZ`(^Vk c�de`(f�`(fh^�a)gZx~` kld �Embjln#`)de]M^ � ghk+^#t¦�Jpyd�]l^Va j�plgJghk'k+^Va(n#m)dezh`)degM_QgZx�`(fh^1a)z ^Vn#`(m(| � x~gMm � �*<�� ���h���fh^�a)f
jZz
^�gZxh`(fh^ � �*<�� kld¤a�`(m)de�h|h`)degM_ux�glmE`(fh^ ¡�gM_+`(^�¢£jZm)teg�^T]l^T_J`ba c�de`(f�j�m#jZz+dokld�`)q�pJjyz�m(^Va)|+te`ba x�m(g � `(fh^
X ��
 	( jZ_
a(jZ`"& x~gMm!`(fh^�kld �E^Tm(^T_+`)dojXtEkld �Embjln#`)de]M^1n#m(gJa�a!a)^Vn#`)degM_E� ��fh^�kldoa)`(m�d��h|h`�d�gl_�x�gMm!`�fh^1a)gZx~` kld�� m#jMn#`)de]M^
� ghk+^#tJdoa6_hgMm � jXt�doa)^Vk'`(g�`�fh^£m�^TpZdegM_ � �*<�� ���h�Xc�f+d�te^�`(fh^£kldoa)`�m)de�h|h`)degM_'x~gMmw`�fh^ _hgM_h}¦kld��EmbjMn#`)de]M^ � ghk+^#t+d¤a_hgMm � jXt�d¤a�^Vk'`(g � �*<�� �  �%F�_ijXt�t �l`(fh^�a)| � gZx�`(fh^�a)gZx~`{kld��EmbjMn#`)de]M^�jZ_
k _hgM_h}¦kld�� m#jMn#`)de]M^����¡�gM_+`(^�¢�jZm)teg
nTjXton#|+tojZ`)degM_
a � x�|+t�tMt�de_h^1�wjMnTn#gM|h_+`baIm(^VjMa)gl_
jZ�+teq�c£^#t�tMx~gMmE`�fh^ gM�
a)^Tm�]M^Vk � �*<�� a)z ^Vn#`(m(| � �6��f+doa6gM�
a)^Tm(]ZjZ`)degM_k+g+^Va�_hgM`£n�f
jZ_hpM^��+qi]vjZm�qMde_hp'`(fh^ � de_+d � | � n�te|
a)`�^Tm�^T_h^Tm(pMq�jy_
ki`(fh^�`(mbjln�!���Cm(^DLl|+dem(^ � ^T_+`ba��Jq  ��"��

A�`�fh^Tm�zhm�g�k+|
n#`)degM_ � ^Vn�f
jZ_+doa � a:x~gMm zhm(ghk+|
n�de_hp�mbjZz+doklde`)q�pJjZz0^T]M^T_J`#a nTjZ_�� ^Q^T_J]ldoa(jZpM^Vk�� A�`(fh^Tm
��^TpMpl^TgM_�^I7
n�f
jZ_hpM^Va � ^M� p
� 4 .�� 	 � X ���v��� � � �T^I7
n(f
jZ_hpl^1�{nTjZ_ipyd�]l^�m)doa)^�`(g mbjyz+d¤klde`)q'pJjZz
a�jMa!c�^#t�t¦�P �gZc�^T]M^Tm
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k+|h^�`(g'`(fh^�_
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n(f
jy_hpM^�doa ^I7hz
^Vn#`�^VkQ`(g'k+g � de_
jZ`(^�gZ]M^TmV��^TpMpM^TgM_�^I7
n(f
jZ_hpl^ � � E �¦�  �^Tm�^ � ( *�' �doa�`�fh^ � g � ^T_+`(| � x~mbjMn#`)degM_Qgyx{`(fh^�zhm�gM`(gM_CnTjZm�m)de^Vk��Jq�`(fh^�¥6g � ^Tm(gM_E�
�Ig�a�`(|
k+q�`(fh^izhm(gMz ^Tm(`)de^VaugZx�`(fh^imbjyz+d¤klde`)q�pJjyz�^T]M^T_+`baT�Ec�^�a�^#t�^Vn#`'^T]M^T_+`ba:c�de`(f � �*<�� � X � � �@��^

jMkhklde`)degM_
jXt�teq�m(^DLl|+dem(^ux�glm1`(f+doa�jZ_
k�jXt�t!x�|hm�`(fh^Tm�jy_
jXteq�a)^Va9de_�`(f+doa�z
jZz ^Tm�`(f
jZ`�`(fh^�nTjXtegMm�d � ^T`(m)don'^T_h^Tm(pMq
c�de`(f �Q� X � � �
^�te^Va(a9`(f
jZ_ X �1^T�%jZ_
k�`(f
jZ`�`(fh^:x�glm(c�jZmbk mbjZz+doklde`�qQp+jZzQ�
^'`(fh^�tojZm(pl^Va)`�de_�`(fh^ ^T]M^T_+`V�
��fh^Va)^ijMkhklde`)degM_
jvt{m(^DLl|+dem(^ � ^T_+`ba�m(^ � gZ]M^�gl_+t�q�j'x~^Tc "-gZx `(fh^u^T]M^T_J`#a�c�de`(f�j'x~gMm(c�jZm#k�mbjZz+doklde`�q�pJjZzE�
�h|h` ^T_hf
jy_
n#^�`(fh^ zh|hm)de`�q0gZx£`(fh^�a(j � z+te^M��F¦_<`(gM`bjvt �v� E B�^T]M^T_+`ba a)|hm�]Mde]M^i`�f+d¤aun#|h`�x~gMm `�fh^ � de_+d � | �
�+dojMa a�j � z+te^M�2� n#gl_
a)^DLM|h^T_
n#^ gZx `(f+doa � �*<�� a)^#te^Vn#`)degM_0doa�`(f
jZ`�kld �Embjln#`)de]M^'^T]M^T_J`#a�c�de`(f�jQkld¤a�a)g�n�dojZ`�d�]l^a)qha)`(^ � gZx � jMa�a 
�( te^Va(a�`�f
jZ_�jZ� gM|h`��M�Q��^T� jZm�^�a)^#te^Vn#`(^Vk�� �2fh^��
jln�!+pMm(gM|h_
k�de_�`(fh^ m#jZz+dokld�`)q�pJjZz
khjZ`bjQa�j � z+te^M�!k+|h^�`(gCjlnTn�d¤k+^T_+`bjXt�n#gZde_
n�dok+^T_
n#^CgZx�j�zhm(gM`(gM_0�
^Vj � pJjMa9de_J`�^TmbjMn#`)degM_�c2d�`�f jZ_�^#te^Vn#`(m(gl_
a(nTjZ`�`(^Tm(^VkijZ`�a � jXt�t�jZ_hpyt�^9de_�`�fh^1a(j � ^9^T]M^T_J`X�Mc�jMa6^Va)`)d � jy`(^Vki`�g��
^ E ^T]M^T_+`ba!|
a�d�_hpikhjZ`#j�`bj5!M^T_ic2d�`�f�j
_hgM_h}¦n#gZt�t�doklde_
p zhm�gM`(gM_u�h|h_
n(f � z+d�tegM`!�h|h_
n�fh^Va � jy_
k |
a�d�_hp�`�fh^ mbjZ`�^!gZx
`(fh^£a � jXt�t jy_hpZte^£^#te^Vn#`(m�gM_�k+^T`(^Vn#`�gMm
jXtegM_h^M����f+doa��
jln�!+pMm(gM|h_
k�doa�_h^TpZte^Vn#`(^Vk�de_C`(fh^:x�gZt�tegZc�de_hp
����fh^ m(^ � jXde_+d�_hp��
jMn"!Jplm(gM|h_
k�x~m(g � ^#te^Vn#`(m(gl_
pJjMa:^T]M^T_+`bauc2jla�x~gM|h_
k�`�gC�
^ � gMm(^'d � z gMm(`bjZ_+`V� * m(g � ^#t�^Vn#`�m(gM_ z+d�tegM`i�h|h_
n�f a)`�|
kld�^Va c£^�k+^Tm)de]M^Vk j
n#gM_+`bj � de_
jZ`�d�gl_�gyx ��"-de_�`(fh^ � de_+d � | � �+d¤jla�a(j � z+te^M����f+doa��
jMn"!JpMm�gM|h_
k�doa�a)|h�h`(m#jMn#`(^VkCa�`bjZ`)doa)`)donTjXt�teq
x~m(g � `(fh^ khjy`bj'zhm(^Va)^T_+`(^Vk de_C`�f+d¤a�a)^Vn#`)degM_E�
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���EU������!�Em#jZ_
a)]M^Tmba�^ � g � ^T_+`(| � kld¤a�`(m)de�h|h`)degM_QgZxwn�f
jZm(pM^Vk z
jZm(`)don�te^Va�x�glm ^T]M^T_+`ba�c�de`(f t¤jym(pM^�z
a)^T|
k+gl}
mbjZz+doklde`)qQpJjZz � � ��<�� � X � � � n#g � z
jym(^VkQ`(gi¡�gM_+`(^'¢£jZm�t�g zhm(^Vkldon#`)degM_
aT� ^I7�z+tojXde_h^Vk�de_C`(fh^�`(^I7h`V�

F x£kld�� m#jMn#`)de]M^�kldoa(a�g�n�dojZ`)degM_ d�_+]MgZte]M^Va�j f
jZmbkQzhm�g�n#^Va(a9`(fh^T_�`(fh^'n#gMm(m(^Va)z gM_
klde_hpQ|h_
k+^Tm)teqMde_hp�z
jZm(`(gM_
de_J`�^TmbjMn#`)degM_ a)fhgM|+tok0�
^Qk+^T`(^Vn#`bjZ�+te^ d�_0`(fh^i^T]M^T_+`�a)f
jyz
^QjZ`�`(fh^if
jMk+m�gM_+don'te^T]M^#t¦�C¥6gJa�a�de�+t�^Qa�depM_
jZ`�|hm(^Va
a)fhgM|+tok��
^ij tojZm(pM^* � `bjXd�tEde_�`(fh^�de_
n�te|
a�de]M^Qa�de_hpZte^�z
jym(`)don�te^ kldoa)`�m)de�h|h`)degM_E�wjZ_
k�jZ_�jU&#d � |h`(f
jvt{�
jMn"!Q`(g
�
jMn"!�n#gMm(m�^#t¤jy`)degM_�gyx `�mbjZ_
a)]M^Tm#a)^�^T_h^Tm(pMq'r
gZc �lpMm(gZc�de_hp c�de`(f - ��gZxE`(fh^�^T]M^T_+`V� �M|
n(fQj n#glm(m(^#tojZ`)degM_QnTjZ_
�
^JLM|
jy_J`)d Q
^Vk��JqQa)`(|
k+qlde_hp�`(fh^u`(fhm(|
a)`�de_C`�fh^ `(mbjy_
a)]M^Tmba)^ � g � ^T_J`(| � z+t¤jy_h^M�

F�_WQ
pM|hm(^���`�fh^ ���a�z
^Vn#`(m(| � x~gMm!n(f
jym(pM^Vk�`�mbjMn"!�a de_i`�fh^ mbjZ_hpl^ � X � � �1��� X � � d¤a!a�fhgvc9_E�Vc�fh^Tm�^ ��
doa � ^VjMa)|hm(^Vk�c�de`(fQm�^Va)z
^Vn#`�`�g�`�fh^��
^Vj � jK7JdoaT� �2fh^ a)f
jZz
^ugZxw`(fh^ kldoa)`�m)de�h|h`)degM_�a)fhgZc1a�jZ_Q^I7�z gM_h^T_+`)dojXt
x¦jXt�t gZ� jZ`�a � jXt�t ���]ZjXte|h^Va�c�de`(f�j t¤jym(pM^ `#jXd�t ^I7�`(^T_
klde_hpQ`(g!�� � � �1^T�����Z�1��fh^ia(j � ^'gM�
a)^Tm(]ZjZ`)degM_

B



c�jMa � jMk+^�x�glm!`(fh^
���a)z ^Vn#`(m(| �%� ^VjMa�|hm(^Vk:d�_ `(fh^�`(gM`bjXtld�_
n�te|
a�de]M^�zhfhgl`(gMzhm(ghk+|
n#`)degM_ia(j � z+te^��  ���Zc�fh^Tm(^
`(fh^�^T]l^T_J`baIde_�`(fh^�`bjXd�t
c�^Tm(^�dok+^T_+`)d Q
^Vkic�de`(f f
jZmbkia(nTjy`(`(^Tm)de_hp�de_ ��ude_J`(^Tm#jMn#`)degM_
aT�!��fh^1a�f
jZz
^�gyx�`(fh^A��
a)z ^Vn#`(m(| � d¤a�n#g � z
jym(^Vk�c�de`(fC`�fh^�a)gZx~`�kld�� m#jMn#`)de]M^ � g�k+^#twzhm�^Vkld¤n#`�d�gl_Cx~m(g � ¥*���H HF�� � khjMa)fh^Vk+}¦k+gl`(`(^Vk
t�de_h^1� jZ_
k0`(fh^Qkld�� m#jMn#`)de]M^Qf
jZmbk<a(nTjZ`�`(^Tm)de_hp � g�k+^#t�zhm(^Vkldon#`)degM_<x~m(g � ¥ A1¡�¥V��� � khjMa)fh^Vk0t�de_h^1�b� *hgMm
zh|hm(z gJa)^igZx�kldoa)z+tojVq0`(fh^i¥VA1¡�¥*����zhm(^Vkldon#`)degM_0d¤a:_hgMm � jvt doa)^Vk0`(g�`(fh^im(^Tpyd�gl_ ���� X � � �1^T�����Z�EjZ_
k
`(fh^�a�| � gZx1¥VA1¡�¥V���%jZ_
k0¥*���H HF�� doa�_hgMm � jXt�doa)^Vk�`�gQ`(fh^i`(gM`#jXt�a�z
^Vn#`(m(| � ���2fh^�a)gZx~` kld�� m#jMn#`)de]M^
� ghk+^#t2k+^Va(n#m�d�� ^Vauc£^#t�t `(fh^ ^I7�z gM_h^T_J`�d¤jvt x¦jXt�t gZx£`(fh^ikhjZ`#jQjZ` a � jXt�t  � c�f+don�f�m(^Tzhm(^Va)^T_+`ba�`(fh^ �h|+t'!�gZx
`(fh^'khjZ`bjh�h�h|h`�n�te^VjZm)teq�nTjy_h_hgM`1jMnTn#gM|h_+`9x�gMm9`(fh^9���`bjXd�t¦��¥VA1¡�¥*���ApZde]M^Va1j a(jZ`)doa�x¦jMn#`(gMm�q�k+^Va(n#m)dezh`)degM_
gZx�`(fh^'tojZm�pM^��� m�^TpZdegM_E����fh^ gv]l^TmbjXt�t ���kld¤a�`(m)de�h|h`)degM_<doa�c�^#t�t2k+^Va(n#m�d�� ^Vk��+q�`(fh^�a)| � gZx2j�a)gZx~` jZ_
k
f
jZmbk kld �Embjln#`)de]M^�n#g � z
gl_h^T_J` � x�|+t�tht�de_h^1�b� \�]M^T_J`#aIx�m(g � f
jZm#kia(nTjZ`(`�^Tm)de_hp�gZx
`(fh^�z
jZm�`(gM_+don�n#gM_J`�^T_J`!gZx�`(fh^
zhfhgM`(gl_ic�de`(f�`(fh^�zhm(gM`�gM_E�Xd¦� ^M�!`(fh^�m�^ � jXde_+de_hp�_hgl_h}¦kld �Embjln#`)de]M^1^T]l^T_J`baIde_�`(fh^�mbjyz+d¤klde`)qipJjyz�a(j � z+te^M�+jZm(^
zhm(^Vkldon#`(^Vk�`�gipZde]M^�j a � jXt�t n#gM_J`�m)de�h|h`)degM_C`(g�`(fh^9���a)z ^Vn#`(m(| � � _
j � ^#teq�t�^Va�a�`(f
jy_��M�'^T]l^T_J`ba �H�Zd � d�tojZm
m(^Va)|+te`ba2c£^Tm�^�gM�h`bjXde_h^Vk x~m(g � a)`(|
klde^Va9gZxw`(fh^�`(m#jZ_
a)]M^Tmba�^1^T_h^Tm(plq�a)z ^Vn#`(m(| � gyx{`(fh^�mbjZz+doklde`)qQpJjZz�^T]M^T_+`ba
� _hgM` a�fhgvc9_#�b���2fh^ jypMm(^T^ � ^T_+`�c�de`(f�`(fh^ikld��EmbjMn#`)de]M^ f
jZmbk�a(nTjZ`(`�^Tm)de_hp � g�k+^#t � jXqQ`(f+|
a��
^i`bjU!M^T_�jMa
jZ_�de_
kldonTjZ`)degM_�x~gMm�f
jZmbkQa�nTjZ`(`(^Tm)de_hp�jy`�`(fh^�z
jZm(`�gM_�te^T]M^#tEde_CzhfhgM`�gM_Ckld�� m#jMn#`)degM_E�
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0.76

0.77

0.78

0.79
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	�
���EU��  � ��]M^TmbjZpl^CgM�
a)^Tm�]M^Vk `(m#jZ_
a)]M^Tmba�^C`(fhm(|
a�`�jMa x~|h_
n#`)degM_sgZx ^T]M^T_+` - �{� ��jZ`bj � z
gZde_+`ba �ijZ_
k
^I7hz
^Vn#`bjZ`�d�gl_ x~gMm�j5&#d � |h`(f
jXt�teq doa)gM`�m(gMz+donQ^T]M^T_+`ba � t de_h^1�'c�de`(f�`�fh^�a(j � ^CjV]l^TmbjZpM^ � |+t�`�d�z+t�don�de`)q jla'`(fh^
khjZ`bj z
gZde_+`ba�x~gMm1j'pZde]M^T_ - �w�

�A]vjZm)dojZ�+te^'a)^T_
a�de`)de]M^�`(g'`(fh^�^T]M^T_+`2a�f
jZz
^�doa�`(fh^�`(mbjy_
a)]M^Tmba)^�`(fhm(|
a�`���� � � j 7 � ����� ��� � � ����� � �
nTjXton#|+tojZ`(^Vk x~m(g � n(f
jym(pM^Vk<`(mbjln�!haijZ_
k nTjXtegMm�d � ^T`(m)donCn�te|
a)`(^Tm#aT��c�de`(fhgM|h`�k+gl|h�+t�^�n#gM|h_+`)de_hp
�  9^Tm(^����
doai`�fh^Q`(mbjZ_
a)]l^Tmba)^ � g � ^T_+`(| � ]M^Vn#`(gMm x�gMm'^VjMn�f Q
_
jXt�a�`bjZ`(^�gM�h )^Vn#`V� jZ_
k ��� � � X � ��fh^Q`(mbjy_
a)]M^Tmba)^
`(fhm(|
a�`1j 7+d¤a2doa�pyd�]l^T_C�+qQ`(fh^���]M^Vn#`(gMm2x�gMm9c�f+don(f�`(fh^ � jK7Jd � | � gZx ���Cdoa9gM�h`bjXde_h^Vk��V*hgMm1j `�c�gM}~� g�k+q
k+^VnTjXq�`(fh^'m(^Vn#gM_
a)`(m�|
n#`(^Vk�]vjXte|h^ d¤a���� � ����� X �EjZ_
k�gM_+teqQde_�`�fh^'t�d � d�`ugZx de_�Q
_+de`(^ � |+t�`�d�z+t�don�de`)q k+g+^Va
`(fh^Qm(^Vn#gl_
a)`(m(|
n#`(^Vk0`(fhm(|
a�` jlk+gMzh`'`(fh^ � `(fh^TgMm(^T`)donTjXt ��]ZjXte|h^!��� �#" � � � � 4 . ���@� E x~gMm�jZ_0doa)gM`(m�gMz+don
zhm(ghk+|
n#`)degM_sgZx z
jZm(`�d¤n�te^Va de_s`(fh^C`�mbjZ_
a)]M^Tm#a)^Qz+tojZ_h^M� *Idep
�  a)fhgZc1a `(fh^�jX]M^Tm#jZpM^Q`(mbjy_
a)]M^Tmba)^Q`�fhm(|
a)`V�
�$���C���hjMa�j�x~|h_
n#`)degM_QgZxE`(fh^ - �QgZxw`�fh^�^T]M^T_+`V� ��` - � � � ��^T��� �$���C� x¦jXt�toa�c�de`(f de_
n#m(^VjMa�de_hp - �w�
�h|h`�n�f
jZ_hpM^Va:�
^Tf
jX]ld�gl|hm�x~gMm - �0t¤jym(pM^Tm `�f
jZ_�B��1^T�'� A�_�`(fh^'gM`�fh^Tm�f
jZ_
k�`(fh^�jX]M^Tm#jZpM^ � |+t�`�d�z+t�don�de`)q

X �



gZx�z
jZm(`)don�te^Va�de_�gM|hm khjy`bj doa�x~gM|h_
k�`(g�de_
n#m(^VjMa)^ic2d�`�f�de_
n#m(^VjMa�de_hp - �{�WF¦_0`(fh^ijZ�
a)^T_
n#^igZx�j�zhm(^#x~^Tm(m(^Vk
`(mbjy_
a)]M^Tmba)^ikldem(^Vn#`)degM_E�{d � ^M�'x~gMm jZ_�doa)gM`�m(gMz+don'z
jZm(`�d¤n�te^Qkldoa)`(m)de�h|h`)degM_0de_�`(fh^ `(mbjZ_
a)]l^Tmba)^'z+tojZ_h^�� �����
doaQ^I7hz
^Vn#`(^Vk `(g�n#gM_+`)de_J|hgM|
a�t�q"k+^Vn#m(^Vjla)^�c�de`(f"pMm(gZc�de_hp - � �1jMaQj<m�^Va)|+te`QgZx�`(fh^�de_
n#m(^VjMa�^Vk"jX]M^TmbjZpM^
� |+te`)dez+t don�de`)qM�1��f+doa�doa�k+^ � gM_
a)`(mbjy`(^Vki�+q�`(fh^ n#|hm(]M^�de_�Q
p
�  c�f+don�fCa)fhgZc1a�`(fh^�^I7hz
^Vn#`bjZ`�d�gl_�x�gMm�`(fhm�|
a)`
de_<doa)gM`(m(glz+d¤n Q
_
jXt1a)`bjZ`(^Va�c2d�`�f�`(fh^�a(j � ^QjX]M^TmbjZpM^ � |+te`)dez+t�d¤n�de`)q�jMa�d�_<`(fh^QkhjZ`bjh����fh^QkhjZ`bjQfhgZc�^T]M^Tm
k+g+^Va�_hgM`�n#gM_+`)de_J|h^i`�gix¦jXt�t£jZ` - � � B��1^T�'�En#gM_J`�mbjZm(qQ`(g�`(fh^ud � z+t�donTjZ`)degM_
augZx pMm(gZc�de_hp � |+te`)dez+t�d¤n�de`)qM�
��f+doa2d¤a9jZ_Q|h_
j � �+depM|hgM|
a�a�depM_
jy`(|hm(^�x~gMm1jZ_�|h_
k+^Tm)teqMde_hpQ`)c�gM}~�
ghk+qQa)`(m(|
n#`(|hm�^�de_C`�fh^�`(mbjZ_
a)]l^Tmba)^�z+t¤jy_h^
a)|
n�f�jMa�j�f
jZm#k�a(nTjZ`(`�^Tm)de_hpQzhm(g�n#^Va�aT�i��f+doa�^T]ldok+^T_
n#^idoa�de_
k+^Tz ^T_
k+^T_J`igyx2jZ_+q�a)z ^Vn�d Q�n � g�k+^#t!x~gMm a)gyx�`
jZ_
k�f
jZmbkQa(nTjZ`�`(^Tm)de_hp
�

� ��������#��$%��&'�(�'�)+* ,-��&/.0	1������

�Ig�a)|h�
a�`bjZ_+`)dojZ`(^�`(fh^ jZ� gZ]M^ ^T]ldok+^T_
n#^ x~gMm�f
jymbkCa(nTjy`(`(^Tm)de_hp
�
j a)^VjZmbn�fQc�jMa � jMk+^:x�glm! �^T`�a)`(m(|
n#`(|hm�^Va�de_
`(fh^QkhjZ`bj�a(j � z+te^�gZx�zhfhgM`(gMzhm(ghk+|
n#`)degM_ ^T]M^T_+`ba:c�de`(f j�`(gM`bjvt `(mbjZ_
a)]l^Tmba)^i^T_h^Tm(plq�tojZm(pM^Tmu`(f
jZ_ � �1^T�
�  )^T`1a(j � z+t�^1�#�hc�f+don(f�|
a)^VkCjy_�d�_+`(^TpMm#jZ`(^Vk te| � de_hgJa�de`)qQgZx ��2�B'_+��� � �

�A �^T` Q
_
klde_hp�jXtepMgMm�d�`�f � c2jla�jZzhz+t�d�^Vk0`(gCa)^Vjymbn(f�x~gMm� �^T`ba ����fh^�k+^IQ
_+d�`�d�gl_�gZx6 �^T`#a�c2jla��
jMa�^Vk�gM_
`(mbjy_
a)]M^Tmba)^u^T_h^Tm(pMq�d�_0`(fh^inTjXtegMm)d � ^T`(^Tm n#gM_+`bjXde_h^Vk�c2d�`�f+d�_<n#gM_h^Va�gZx£m#jMklde|
a�� � � � � 	�� ��� 	 � X � �
de_�`�fh^�a)z
jln#^�gZxEz
a)^T|
k+gM}~mbjyz+d¤klde`)q���jy_
k�j5&#d � |h`(f � � de_imbjlkld¤jy_
a �b�P* gMm!`(fh^�zhm(^Va)^T_+`£a)`(|
k+qM�hnTjXtegMm�d � ^T`(^Tm
n#^#t�toa�x~m(g � `(fh^um(^TpZdegM_ � �i� � e n
	�	 � ��� � c�^Tm(^�n#gM_
a�d¤k+^Tm�^VkQde_�`(fh^� )^T`�a�^VjZmbn�fE�P� de`(f+de_�`(f+doa�m(^Tpyd�gl_E�
c�^jZzhz+t�de^Vk�j� a�t�doklde_hp'c�de_
k+gvc��Vc�de`(f'mbjlkld�|
a�� � X de_�glmbk+^Tm!`(g Q
_
k `�fh^2n#gl_h^£c2d�`�fi`(fh^ f+depMfh^Va�` `(mbjy_
a)]M^Tmba)^
^T_h^Tm(pMq�de_�`�fh^ ^T]M^T_+`V����fh^'`(mbjy_
a)]M^Tmba)^�^T_h^Tm�pMq - ��c�de`(f+de_�`�fh^�n#gM_h^uc2jla1nTjXton#|+tojZ`(^Vk�jMa�j�a(nTjXtojZm�a)| �
gZx `(fh^u`(mbjZ_
a�]M^Tmba)^�^T_h^Tm(plqQgZx!de_
kld�]ldok+|
jXt2nTjvt�glm)d � ^T`(^Tm�n#^#t toa�d�_
a�d¤k+^ude`V� c�f+d�te^i`(fh^�n#gl_h^�j 7+doa�doa�pZde]M^T_�jMa
`(fh^i]l^Vn#`(gMm z gZde_J`�d�_hp�x~m(g � `(fh^ ^T]M^T_J`u]M^Tm(`(^I7�`(gC`�fh^i`(mbjZ_
a�]M^Tmba)^'^T_h^Tm(pMq�n#^T_+`(m(gZdok0gZx2jvt t�n#^#t�t¤a c�de`(f+de_
`(fh^in#gM_h^=� � � �¦��¢�gM_h^Va�c2d�`�f - � � E ��^T�-jZ_
k�z
a)^T|
k+gM}~mbjZz+doklde`)qQde_�`(fh^'mbjZ_hpM^ � X � ��� n�� � X � � c�^Tm(^
jMnTn#^Tzh`(^Vk�jMa6 )^T`ba�de_C`�f+d¤a9jZ_
jXteq�a�d¤a �

�2fh^ � ��<�� kld¤a�`(m)de�h|h`)degM_0x�gMm�jXt�tA��C^T]l^T_J`ba�gyx£`(fh^� )^T` a(j � z+te^�n#gM_+`bjXde_+de_hpCjZ`�te^VjMa)` X  )^T`�doa�a)fhgZc�_de_ Q
p
� E ����fh^�kldoa)`�m)de�h|h`)degM_�a)fhgZc1au`(fh^Qa(j � ^�n�f
jZmbjln#`(^Tm)doa)`)donTaijMa Q
p
� X �6_
j � ^#teq � gJa)`u^T]M^T_J`#a�f
jX]M^
jZ_ � �*<�� n�tegJa�^Q`(g0��� <�� �w�h|h`ij�n�t�^Vjym�a�depM_
jXt�gZx�^T]M^T_J`#a c2d�`�f � �*<�� � ��doa gl�
a)^Tm(]M^Vk��C�2fh^�m(^Vk+|
n#`�d�gl_de_�`(fh^Qzhm�gMz
gMm�`)degM_ gZx�^T]M^T_J`#aude_�`(fh^ � �*<�� � X m(^Tpyd�gl_ n#g � z
jym(^Vk<`(g�jXt�t�khjZ`bj � nZ� x�� Q
pM|hm(^ X ��doaij
n#gM_
a)^DLl|h^T_
n#^�gZx `(fh^'m(^Vk+|
n#^Vk0zhf
jMa)^ia)z
jMn#^ijX]vjXd�tojZ�+te^ x�gMm� )^T`�zhm(g�k+|
n#`�d�gl_E����fh^ � ��<�� n#|h`�doa�a)`(m(gM_hpyt�qn#gMm(m�^#t¤jy`(^Vk�c�de`(f 
�( �h`(fh^�f
jMk+m(gl_+d¤n � jMa(a�gZxw`(fh^ kld��EmbjMn#`�d�]l^#t�q�zhm(ghk+|
n#^VkCa)qha)`(^ � �<�2^DLM|+dem)de_hp�� ��<�� `(g�
^ia � jXt�twzhm(^#x~^TmbjZ�+teq�a)^#te^Vn#`ba�a � jvt t 
�( ^T]l^T_J`ba �
c�f+don�fCf
jX]M^:t�^Va�a�zhf
jMa�^�a)z
jMn#^ux~gMm�`(fh^uzhm(ghk+|
n#`)degM_CgZx
 )^T`baT����fh^ikhjZ`bj f
jX]M^ � ^T^T_�n#g � z
jZm�^VkCc2d�`�f�_hgl_h}¦kld �Embjln#`)de]M^'f
jZmbk�a(nTjZ`(`�^Tm)de_hp �� � ¥*���H F�� ��a)f
jlk+^Vk
jZm(^Vj���jZ_
k&��}¦¥6g � ^Tm(gl_ � ¥ A1¡�¥*��� �!khjMa)fh^Vk�jy_
k0x�|+t�t�t de_h^Va �'zhm(^Vkldon#`)degM_
aT�"�2fh^Q_hgM_h}¦kld�� m#jMn#`)de]M^ ��
zhm(^Vkldon#`)degM_E�I_hgMm � jXt�d,&T^Vk�`(g�`(fh^u`(gM`bjXt6_J| � �
^Tm�gyx ^T]M^T_J`#aT��nTjy_h_hgM`�jlnTn#gM|h_J`9x~gMm1`�fh^ � �*<�� kldoa)`(m)de�h|h`)degM_jZ`'a � jXt�te^Tm ]ZjXte|h^VaT�Q��fh^�¥VA1¡�¥V��� � g�k+^#t¦�6_hgMm � jXt�d'&T^Vk0`(g�`(fh^i_+| � � ^Tm gZx�^T]M^T_+`ba�c�de`(f � ��<�� �-�h�jMnTn#gM|h_+`ba6� ^T`(`(^Tm!x~gMm6`(fh^1a)f
jyz
^�gZx
`�fh^,� �*<�� a)z ^Vn#`(m(| � �lc�de`(f�j�a�t�depMf+`!zhm(^#x�^Tm�^T_
n#^�x~gMm6`(fh^1n#gM_�Q
pM|hm#jZ`)degM_de_
n�te|
kld�_hp�j'f
jZmbk�pyt�|hgl_�kldoa)`(m)de�h|h`)degM_ � "u���6x�glm£`�fh^�¥6g � ^Tm�gM_E�

�0^�doa)gZtojZ`(^'j�kld��EmbjMn#`�d�]l^�a(j � z+t�^'�+q�a�^#t�^Vn#`�d�_hp�^T]M^T_+`ba�c�de`(f�� �*<�� � X � � �
jMa9�
^#x~gMm(^M�V� de`(fhgM|h`�`(fh^
m(^DLl|+dem(^ � ^T_+`'x�glm j  )^T`'`(gC� ^Qzhm(^Va)^T_+` X �  ��^T]M^T_+`ba'jZm(^Qa)^#te^Vn#`(^Vk�� F�_ `(f+doa'mbjZz+doklde`)q�pJjZz a(j � z+te^Qc�^
Q
_
k�de_C`(gM`#jXt X8X � ^T]M^T_J`#a�c�f+don(f�n#gM_+`bjXde_�gM_h^� )^T`1jZ_
k X Bi^T]l^T_J`ba2c�f+don(f�n#gM_+`bjXde_��� �^T`ba �H*hm(g � ¡Cgl_J`(^
¢£jZm�t�gCa�`(|
klde^Va�c�^i^I7hz
^Vn#`�jQn#gl_J`bj � de_
jZ`)degM_�gZx E _hgl_h}¦kld �Embjln#`)de]M^ ��Qde_+`(^TmbjMn#`�d�gl_
a�c�de`(f�jy`�te^VjMa)`ugM_h^
 )^T`V�1��fh^uzhm(g5Qhte^Va�gZxE )^T`ba�c�de`(f E �1^T��� - � � n�� � ���1^T�-jy_
k � � � n�� � �%�h� � jZm(^�a�fhgvc9_Qde_ Q
pM|hm�^ � j��
jZ_
k��#�1jZ_
k�n#g � z
jZm(^Vk�c�de`(f�`(fhgJa�^�gyxE �^T`ba9de_�zhfhgl`(gMzhm(ghk+|
n#`)degM_�^T]M^T_+`ba�a)^#te^Vn#`(^Vk�jMa�jy�
gZ]M^'�h|h`�c�de`(f
`(fh^'m(^DLl|+dem(^ � ^T_+` `(f
jZ`�`(fh^Tm(^ �
^'_hg�tojZm(pM^'x~gMm(c�jZm#k�mbjZz+doklde`�q�pJjyzE��_
j � ^#teq�� ��<�� � X � � � ��fh^'zhm(gUQht�^Va
jZm(^ugM�
a)^Tm(]l^VkQ`(gi� ^ia�d � d�t¤jym�c�de`(fC`(fh^u^I7 n#^Tzh`�d�gl_�gyx `(fh^�tojZm(pl^ � ��m(^Tpyd�gl_ � X � � �Q�s�'de_ Q
p
� � �#���b�
��f+doain#gMm�m(^Va)z
gl_
kha `�g�`�fh^�m(^Tpyd�gl_�m(^DLl|+dem(^Vk<`(g��
^Ck+^T]lgZdok<gZx�^T_h^Tm(pMq�de_ `(fh^�mbjZz+doklde`)q�pJjyz a)^#te^Vn#`)degM_E�
��fh^ikld��EmbjMn#`)de]M^'f
jZmbk�a(nTjZ`(`�^Tm)de_hpC¡Cgl_J`(^'¢�jZm)teg�nTjvt¤n#|+tojZ`�d�gl_ jMa9pZde]M^T_��+qC¥VA1¡�¥*���;k+^Va�n#m)de�
^Va�x¦jXdem)teq
c�^#t�t{`(fh^umbjZz+doklde`)qCpJjZzQ^T]l^T_J`� �^T`9zhm(g5Qhte^VaT�H��_C^I7
j � z+te^'gZx jZ_C^T]l^T_J`�c�de`(f��� �^T`ba �
c�de`(f�jZ_ - � � n�� gZx��
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a�^T|
k+gM}~mbjZz+doklde`)q � �*<�� kldoa)`(m�d��h|h`�d�gl_�d�_�`bjZplpM^Vk!��i^T]M^T_+`ba�n#gM_J`#jXde_+d�_hp� )^T`ba�c�de`(f
- � � n�� � E �1^T�Ade_�`(fh^�de_+`(^Tm(]vjvt{} X � �Q�5� � n�� � X � � �hn#g � z
jym(^VkQ`(g�¡Cgl_J`(^'¢�jZm)teg�^I7hz
^Vn#`#jZ`)degM_
a2x�m(g � j
_hgM_h}¦kld��EmbjMn#`)de]M^'zhm(ghn#^Va(a � f
jZ`bn�fh^VkQjZm(^Vj��£jZ_
kCj kld �Embjln#`)de]M^ zhm(ghn#^Va(a�jMa(a)| � d�_hpQji¥6g � ^Tm(gM_Qc�de`(f�f
jZmbk
� "u� �lx�|+t�t6t de_h^1��jZ_
kCa�gZx�` � " � �hkhjMa)fh^Vk�t de_h^1��pZte|hgM_ � g � ^T_+`(| � kldoa)`(m)de�h|h`)degM_E�

�1^T�%jZ_
k E ��^T�"x~gMm�`�fh^� �^T`ba �Mdoa�a)fhgZc�_ d�_ Q
pM|hm(^ � nC�#� ��fh^��
jMn"!J}~`�gM}~�
jMn"!�a)`�m(|
n#`(|hm(^�gZx!`(fh^ �� )^T`ba�d¤a
n�te^VjZm)teqQgM�
a)^Tm�]M^Vk de_Q`(fh^ jMkX (jMn#^T_J`�`(m#jZ_
a)]M^Tmba�^1]lde^Tc"gZxw`(fh^�k+^T`(^Vn#`(glm1jZ_
k d�_�`(fh^ -�� �#. � �Ekldoa)`(m)de�h|h`)degM_E�
�2fh^Q`(mbjZ_
a)]l^Tmba)^Q^T_h^Tm(pMqM� - � � n�� �£a)z ^Vn#`(m(| � gyx:jXt�t  )^T`baude_ `(fh^Cmbjyz+d¤klde`)q pJjZz ^T]l^T_J`ba:doa�a)fhgZc�_<de_

Q
pM|hm(^)��jMa�c�^#t�t1jMau`(fh^Qkld¤a�`(m)de�h|h`)degM_ gZx1`�fh^  )^T` z
a)^T|
k+gl}~mbjZz+doklde`)de^VaT��� � n�� �!jZ_
k0`(fh^Qj5&#d � |h`(f
jXt1jZ_hpZte^�
^T`)c�^T^T_Q`(fh^� �^T`#aT� ��� ��� �#� X � � �#�����b�yx�glm£`�fh^1`)c�g� )^T`�^T]M^T_J`#aT� *hgMm�`�c�g9 �^T`�^T]M^T_+`baT�l`(fh^  )^T`ba�jZm(^�n�te^VjZm)teq
gM�
a)^Tm�]M^Vk�`(g��
^i�
jln�!+}~`(gM}~�
jMn"!Qde_�jU&#d � |h`(fE�EjQn�f
jZmbjln#`(^Tm)doa)`)donux~^VjZ`(|hm(^ux~gMm�j�f
jZmbk�a(nTjZ`(`�^Tm)de_hpQzhm(g�n#^Va�aT�
��fh^ - � � n�� jZ_
k `(fh^0� � n�� a)z
^Vn#`�mbj�jym(^�n#g � z
jZm(^Vk c2d�`�f `�fh^�a)f
jZz ^�gZx�`�fh^ ¥ A1¡�¥*����^I7hz
^Vn#`bjy`)degM_E�
_hgMm � jXt�d'&T^VkA`(g<`(fh^�_J| � � ^TmCgZx'^T]M^T_J`#a�c�de`(f � ��<�� � X � � ��x~gMmQ`(fh^�f
jZmbksjZ_
kAa)gZx~`�n�fhgZdon#^VaQgZx'`(fh^
¥6g � ^Tm�gM_ z
jZm(`(gl_ kldoa)`(m)de�h|h`)degM_ x~|h_
n#`)degM_
aT����fh^CgM�
a�^Tm(]M^Vk� )^T`ba �
^Tf
jX]M^�jMa'^I7hz
^Vn#`(^Vk x~m(g � z
jZm�`(gM_h}
z
jZm(`�gM_�a�nTjZ`(`(^Tm)de_hpJ!ld�_h^ � jZ`)donTa1jy_
kQjZm(^�c£^#t�twk+^Va(n#m)de� ^VkC�+qi`(fh^ ¥ A1¡�¥*��� ¡�gM_+`(^u¢£jZm)teg'zhm(^Vkldon#`)degM_
aT�
� de`(fC`(fh^�zhm�^Va)^T_J`�a)`bjZ`)doa)`�d¤nTa2`(fh^Tm(^�doa�_hg�n�t�^Vjym�zhm(^#x~^Tm(^T_
n#^�x~gMm�gM_h^�glm£`�fh^ gM`(fh^Tm�z
jZm�`(gM_Ckldoa)`(m)de�h|h`)degM_E�
" � gMm�" � �Mde_�`(fh^ ¥6g � ^Tm(gl_E�

� de`(fi`�fh^1pZde]M^T_Qa)^#te^Vn#`)degM_
a�`(fh^�m(^#tojZ`)de]M^9x�m#jMn#`)degM_
a!gyx X jZ_
k��� )^T` ^T]M^T_+`ba!c2d�`�f�m(^Va�z
^Vn#` `�g `(fh^�`(gM`bjvt
_+| � � ^Tm�gZxE^T]M^T_J`#a!c�de`(f - ��� � ��^T� jym(^��J� X ";jZ_
k X � ��""m(^Va)z ^Vn#`)de]M^#teqM�£�Ig m�^Vk+|
n#^�`(fh^1a)^T_
a�de`)de]lde`�q�`(g
`(fh^���� � �� n#|h`�|
a)^Vk�d�_Q¥VA1¡�¥V��� jZ_
ki`�g�m(^Va)`(m)don#`�`(g�j:m(^TpZdegM_ic�fh^Tm�^1`(fh^�khjZ`bj�a)fhgZc k+g � de_
jZ_J`�t�q f
jZmbk
a(nTjZ`�`(^Tm)de_hpix~^VjZ`(|hm�^Va � a)^T^ Q
p  �7�b�hjin#g � z
jZm)doa)gM_�doa � jMk+^ugZx{gl|hm1khjZ`bj'c2d�`�fC`(f+doa � g�k+^#t6�Jq�de_
n#m(^VjMa�d�_hp
`(fh^ � d�_+d � | � - ��gZx�`(fh^i^T]M^T_+`�`(g)B���^T������fh^ X jZ_
k0�u �^T`�x~mbjMn#`)degM_
a�jym(^'`(fh^T_  2��5��" jy_
k X  � E "
m(^Va)z ^Vn#`)de]M^#teqM��jZ_
k `(fh^Qm#jZ`)deg � �� �^T`#a � � � X  )^T`ba ��doa����  ���� �*� ��Bh���2fh^Va)^Cm(^Va�|+t�`#a�jZm�^Cn#g � z
jZm(^Vk c�de`(f
¥VA1¡�¥V����zhm(^Vkldon#`)degM_
a�de_�`bjZ�+te^ X ����fh^ � �: �^T`ba � � � X  )^T`ba ��mbjZ`�d�g ��c�f+don(f�doa�gM_+teq�c£^VjU!Mteq�a�^T_
a�de`)de]M^i`(g
`(fh^im�^ � jXde_+de_hp�a)gZx~` kld��EmbjMn#`)de]M^in#gM_+`(m)de�h|h`)degM_E�6n#g � z
jZm(^Va9x¦jX]MgM|hmbjy�+t�q�c�de`(f�`(fh^'zhm(^Vkldon#`)degM_<gZx�j�f
jZmbk
¥6g � ^Tm�gM_Cz
jZm�`(gM_�kldoa)`�m)de�h|h`)degM_E�E�h|h`�de` a)fhgM|+tok��
^ _hgM`(^VkQ`�f
jZ`1`�f+d¤a�m#jZ`)deg�k+^Tz ^T_
kha'a)g � ^Tc�f
jy`�gM_�`(fh^
n�fhgZdon#^�gyx `(fh^!��� ���� ]vjvt�|h^��Cn(f
jy_hpZde_hp ��� ���� �+q � �M� ¡C^T��te^VjMkha9`(g�j�n�f
jZ_hpM^�de_�`(fh^umbjZ`)deg � �: )^T`ba � � � X
 )^T`ba � gZx X� "��

�2fJ|
aT��`(fh^<jZ_
a(jZ`�&�gZxif
jZm#k"a(nTjZ`(`�^Tm)de_hp �
^T`)c�^T^T_;z
jZm�`(gM_
a de_"`(fh^�zhfhgl`(gM_;jZ_
k z
jZm(`(gM_
a de_�`(fh^
¥6g � ^Tm�gM_�doa�n#g � z
jZ`�d��+te^'c�de`(fQ`(fh^um(^Va)|+te`ba�gyx{`(fh^� )^T`1jZ_
jvt�qha�doa9gZx{`�fh^ khjZ`bjh�
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