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\^]_\*`$a$bdcfe$gihkj�lnm#oqpr]
\*gfsut-vwj�lyx{z	|�]}\*~$cfbd��j�e�l�x�o3�<]}\*��sub�~$ci�flyx��*�<]}\*��hd��s�v�s$ln�D�q��]��L]}\qbd`$��s���lyx��
pr]}\q��`$��sutIc�lyx�����]}\q��cf�Ih�s$l��1m*pr]_\*��hd~$cfh{l�o#o3\�]}\*e
j�tIv�j�t�tIs���ln��x* L]}\qe$hd��cfc¡�_l�x��<\^]_\*e$e$s���hXl��1�
|�]�\*e¢v�sutil�x	��]_\qsu�£h{l��D�^�L]�\*¤�s�b�b�hde
j��IhXlyx��q|�]¦¥1§�]�\*��¨ua$hde7lno#m	�<]�\*��h�t�j©�ªj�ln�#�<\�]�\q�-v�h���s���lyx«�

¬ ]$\qtI­$��j�e$t��Gj�til�x��q\�]$\ªvIvwj�b{l�®*§�]$\*¯i°�j��iln��xª±2]
\*¯f¯fh�¥1²ªj�gfgw­$c¡v�vwj³ln�1mq±2]
\q¯i¯fa$�I��h{ln�1�*´^]}²ªj�gfgw­$c¡v�vwj³ln�1m
µ ]�²�j�gw­
j�gisua7lnm#® ¬ ]�²�j�~$¨uc¡v�v©lyx��<\�]_²ªj���`
j��Is�¥-��j�b¶v�h�ci��h{l�m#®ª·�]¹¸?]7²�j���e$citfl��-z<²q]n\�]_²ªj��Ie$civIv©lnmD�
��]7²�j���suh�j�e¢v©l z ·r]�²ªj��-v�tIgw­7l o#� �L]�²ªj�a$cf�il o�x §�]�²�cf~�cft�gw­�hXl �1� ��]�²�cf­$j���h{l mD� ��]�²�cfb¶°«su�Iv�c�l �#o

�;]}²�cib�bdciv�v�h�e$h{ln�1�3|�]}²�cfb�bdh�e$¨�cf�fln�#®5\�]}²�cib�bdsue$hXlno�x�¸?]_²�cfe µ j�hd�Cl��1o3pr]}²�cfeHº�j���hde7lyx��3\^]_²�cf�Iciv���j�til�x��
|�]
²�ci��hde$¨ucf�il m#® �<]}²�ci���I»_l m#¼ \^]
²�­
j�vIv�h{l �1¼ ��]
²�h�e$�£b�c¡»_l x�� pr]
²�hdt�cfbdb�s$l �1m ��]}²�hdt�­
j�hXl x��5½ ]
¸?]}²�b�j�h��il m

¾ ]7²�b�s�gw��cf�il �  L]�²�b�s�su�¿l o#o ²q]�²�b�a$��cfe³°«cfb�~�l mD� \^]�²�s³gigfhXl �1¼ \�]�²�s�~$cf�}l �1® ·r]�²�suh�t-�uci�Iv©l �1®
�;]�²�subdbkj�l �-z \�]�²�sub�tI­$s��_l o�x pr]_²�su�-v�subdcivIv�s$l �-z |�]�²�sua$~$�Ic©j�a�l �1� ��]�²�sua���s��_l x�� \^]�²�s���cfhkj³l x��
²q]�²���j�a7lyx�� ¾ ]7²��Isu�r`_cf��¨�l�oD�À¸?]�²���a$`$j���ci�flyx�or|�]�²�a$~
j�¨us���lyx«� µ ]¹��]7²�a$~$~7l��1®^��]�²�a$~$~7lnm#o

 ;]_²�a�����c¡v�vfl x�� �L]_²�a$tIciv�v�s$l �1m ±2]_²�a$tIt�c¡»�l m#�  L]_Á+]}²�»³�Ia$�¿l m ��] ¾ j�`$��ci��j�l x�� ��] ¾ j���¤
j�e�cfb�bdhXl x�¼
��] ¾ j���¤$`�cib�b{l�o#o*§�] ¾ j�e$cfbdb�h{l�®3\�] ¾ j�e$ci¤
j�l��-z<pr] ¾ j��Ib�tI��h¶v�­7ln�#® ½ ] ¾ j���sutIhXl��1����] ¾ j����Isue7lyx��
�Â] ¾ j�t�j���t�j�ln�#oÀ\^] ¾ j�tIv��Is$ln�<±2] ¾ j�vwj�tIv�hde$hXl��1�<pr] ¾ j�a$¯�l��#oÀ�Â] ¾ j©��j�b�bdh¶¥1��°«su��¯fj�lno*\^] ¾ ci����h{l�m#®
Á�] ¾ ci���Ihdv�s�l ��x ��] µ ] ¾ ­$j�e$¨$l m1z |�] ¾ ­$j�¤$��j�e7l o#o*Ã ] ¾ ] ¾ ­�cfe7l x ��] ¾ ­$cf�-v�su�}l z �;] ¾ ­$h�j���cib�b�h{l �1�
�;] ¾ ­$bkj�gw­$h�~$¯ic�lyx«�^§�] ¾ ­�b�cf`$j�e
j�lyx���Äw] ¾ ­$s$lnm1z< L] ¾ ­$s�l�m1z�pr] ¾ ­$su�£­$cfbdhXlyx«�^|�]¹±�] ¾ ­$s�a7l�m�x

±2] µ ] ¾ ­£a7l�m#o^��] µ ] ¾ ­£a
j�e$¨�l��#®� L] ¾ ­�a�e$¨$lyx�m ¬ ] µ ] ¾ ­£a$e$¨$ln�#® Ã ]¹��] ¾ ­£a$e$¨$l��1®^��] ¾ hdb�º�j��}l��1�
¾ ]nÄw] ¾ hdsu`
j�e£a7lnm#o^��]�\^] ¾ hds³gigfhXl��1�	\^] ¾ bkj����}l�x�¼�pr] ¾ bkj����}l��À�Â] ¾ s�g©j�lyx���\�] ¾ s�e$e$subdbd»_l�m#®

��]¹¸?] ¾ sue¢�uci�I»_ln�1¼�|�] ¾ sue¢�ªj©»_l�zÀ²*] ¾ s�su¤_cf�flno#�< L] ¾ su¤$hdg�lno#oÀ��] ¾ su��~$cib�bdhXlyx�®<�L] ¾ s��Iv�h�j�e
j�l��1m
\�] ¾ ��a$¯�l�x{z^|�] ¾ a�ci��j�tflyx#x ½ ] ¾ a$b�`_cf�-v�t�s�e7l�x��Àpr] ¾ »��fln�#®��_].p<j ½ sue$gfs�ln�1m��_]7prÅn\qa$�Ihkj�lnm#�
��].prÅnsue$s�°«�Ih�s$lyx�¼<pr]�p<j�¨ucfe�­
j��Ivfl���±�]7~$c;²ªj���`
j��Is$l��1®��_]7p	c ¾ cfgigfs$ln�#�À\�].p	cih�t�­�cf�flnm#®

�L]
p	cÀÁ.cfe¢v�~�cfgw��ci�fl��1®À��]_p	cfbdbXÅ¹Æ<�It�s$l��1�3��]}p	ci��ci��tfl��1®	Á�]
p	ci��s��Iv�hdcf�iln�1¼*|�]}p	cfe�¨$l�x��q��]_p	cfe�h�e$e$s�l��
pr]_p	c^±2ci~$h�til �#� ±�]¹§�]_p	ci�I��cfe¢v©l x�� ¾ ]�p	hdsue$h�tIhXl �#� |�] ½ ]_p	hdv�v���j�e$e7l � ±�]�p	hd�2a���s$l ��x ¾ ]�p;Çsu���il m#�

\�]}p	s���hde$¨ua$ci¯�lnm#®	��]}p	s�e
j�v�h{ln�1�3�Â]�p	s�e$cf¨¢j³l�x�¼*±2]}p	sue�¨$l�®*|�]}p	sue�h�e$h{ln�1m?�<]_p	su�Ih�¨us$l��1m3��]}p	a$`_c�ln��x
 L]}¸�`$hde
j�l �#� |�]_¸È°«��sue7l o#® |�]_¸�­$bdcf��til x�¼	½ ]}¸���`$j�gw­$cf�il z pr]}¸��I��cf~�c�l m#o ��]_¸�����ci~$c�l m#o�½ ]}¸+a�t�cf`�hXl �1®
µ ] ¾ ]�§}j�e�¨$l�m#®	��]�§_j�����hde$¨�v�sue7lnm#¼*Äw]_§
cf~$s�����s�ln�1� ¬ ]n�<]�§}ci~$su�I��s$lyx�o ½ ]��L]}§
cfh�bd~7ln�#¼	��]�§
cfhde$~�v©lnm#�

É



|�]¹±�]7§
cf�Ie
j�e$~�cf¯�l �-zÀ½ ]�§Oh�cib�~7l x{z �L]7§Ob�j�e
j�¨uj�e7l oD� Á�] ½ ]7§2b�su�Icft-¥ ¾ j�tIv�h�bdb�s$l �1� \^]7§
sub�j�e$~7l m�x
��]�§}s�����citIv�cf�fl�z��L] ¬ ]�§
sutIv�cf�flyx��À��]�§}��j�e$�£b�hde7lnm�x3|�] ¾ ]7§
��cicf��j�e7lnm#® Ã ]�§}aHºIh�hXlnm#�qÄw]�§
a$��hdg�lyx�o
\�]7�ÀjHºÊº�j��fl m#¼ ��].��j�b�bdh�e
j���s$l �1¼ |�]7�Àj�bd»¢j���~�vfl x�m |�]�¸?].��j���gihkj�l �1� ��].��j��Igfhkj��³gfh¶�uci��cftil m#®

\^]¹§�]���j��-Ë
e$��cibXl��-z ¾ ]��Àj©»_l��#¼ µ ]���ci��`_cf��hdgw­7lnm#o�¸5]��<cf��gw­¢v�cfh�e�l�x�m�pr]��<cf��~�cftflno#oÀ��]���h�j�¨ua7ln�#�
�L]¹±�]$~$h��<h�s���j�e$e$h{l �1o ±2]
��h�j�e$e$c¡v�v�h{l �1� \^]_��hd`$t�sue�l m#®  L]_��hd`$t�s�e7l x�m ¾ ]_�<h�e$tI`$a$�I¨$l x�� ´^]_�<h�s���j���h�til x«�
 L]���hdsub�s$l��-z3��]���hdsu��~$j�e$hXln�#oq��]���hda$e¢vwj�l��1�<�L]���hda$��¨uhda7lyx�m5·�]7�<bkj�¨usub�c¡�_l�x«�qpr]_��bdcfe$¯ih�e$tI�£hXlyx��
��].�<sub�~�l�o#�<´À]7�<subd~$t�gw­$��h�~³v©lno#o�|�].�<sub�~�tIv�cih�e7l���x*�L]7�<su��cf¯�l�x#xq�L]7�<su��cf¯Ì¥ ¾ cf`$j�b�bdsutflyx#x

�Â]��<sue$gw­$j���s��_l �#m Ær]_��sue�¯.Íj�bdcf¯�l �-z Äw]_��su�IcfbdsH�_l o#� \^]��<]��<sut�­$j���l x��3Ã ]_��s�v���j³l �1�  L]_��s�a$b�h�j�e$sutil �1¼
\�]Î�<��cit�cib�c�l��1m^��].�<��h¶Ï;v�­$til�m#¼À��]7���Ih�e$t-v�cih�e7lnm�x ¾ ]Î�<��sutIt�s�¥#±+hdb�gw­$ci�flyx�o�Ð^]7���Ia$e$~$bdcf�flnm#o
|�].�<a$h���j���j�cft3~
j ¾ sut-vwj�lnm�x ¾ ] µ j�`�ci�flnm#®À��] ½ ] µ j�­$e7lyx��� L] µ j�­$e7l��#�À¸?] µ j�b��£hkj�~$j��£h�tfl��1®
\�] µ j���hdbdv�s�e7l o#m ²q]¦¥ Ã ] µ j�e7l �1®�½ ] µ j�e$~�b�cf�il �#® §�] µ j�¤$¤
j�gw­$cf�il x�®  L] µ j���j³l �D� ��] µ j���c�l �#�
��] µ j���¤_cf�fl���x ½ ]¹§�] µ j����fln�1z ½ ]��Â] µ j�����hdtflyx��< L] µ j�vwj���ci»uj���j�ln�1¼À|�] µ j�a�t�cf�il�® ¾ ] µ j©»�tflyx��
µ ] µ j©»£��j���~7lnm#¼�\^] µ cfh�ºI`_s�cf�fl��#�^²q] µ cfh�e�cf��j�e$e7lnm#¼^|�] µ cih�e$�Ih�gw­7l��#����] µ cfe$e$cigw��c�l�m#�

��] µ cf�Ie$~$sue7ln�#®^|�] µ cfa$tIcf�il�m#�^pr] µ h�~$j�tflyx�� ¾ ]��_] µ hdb�b{l�x��*pr] µ h��It�gw­£`$a$ci­$bXlnm#�<\�] µ s�gw��cf�il�x��
\�] µ subdb�s��ªj©»_lnm�x*��] µ sua7lyx*��] µ s�a$b�~$cie7lnm#¼���]¦¥ ¾ ] µ t�a�l�¼�²q]n�<] µ a�����j�e�ln��x ½ ]�¸5] µ a�¨u­$cftil�o#®
|�] µ a$t-v�sue�l oD�  L]�Ä#�Gj�~$s$l �#� |�]�Ä#e$gfj�e$~$cibkj�l x�� �;]�Ä#e¢v���s�¯f¯fh{l �1� ��]�Ä#su��h{l �#�qÃ ]�Ä#t�­�h�¯©j©��j�l �D�

\�]}ÄD��j�e$s��_l�zq²q]}ÄD»�a�v�hde7lno�x5¸?]�|uj���citflyx��<pr]_|uj�e$¨�l���x?²q]_|uj©»¢j�v�h�bkj���j³l�o#o*pr]_|�c©j�e�tfln�#� µ ]�|�cfe�t�cfe�l�x��
¸?]�|�]�|�cisue7l m1z ��]�|�sue$cftil �-z  L]� L]_|�s³s$l m1z �_] Ã ]7|�a$e�l x�m �<] ½ ]�|�a�e$�}l m#o �<]� �j���s�e7l �#m |�]_ �j�e$¨$l o#o
�Â]� �j���j�¨usu¯Ì¥1Ð*e�cfbXlno1z3±2]�¸5]� �j���gw­�h�e7ln�1z Ã ]� �j�v�s$l��1� Ã ]_ <cf��¤7lnm#� ½ ]} �ci¤$­
j��-v©lyx��<Ð^]_ <cf�I¯fcibXlnm#�
·r]� �­�s�v�hdb�s���h�gw­7l �#m ²*]� <h�bd��hde$tIv�cf�il o#® pr] µ ]_ �hd�Cl m1z µ ]¹��]� <hd�Cl m1z |�]�¸?]� <h��¿l m1z ��]¹|�]� �hd�Cl x�m

��]¹��]_ �hd�Clnm1z3��]�²q]} <h��¿l�m1z3��] µ ]_ <h��¿l��D� Ã ]¹ L]} <h��¿l�x�o*��]_ <h��I`¢»�lyx��*Á+]} <hd��t�gw­�l��	��]} <b�h���cfe���s$lyx{z
��]� <b�a�v�c�l o�x ²q]� <e£a�v�cft�s�e7l o�x ²q] ½ ]� <s$l x�� µ ]� <su`
j©»¢j�tI­$hXl �D�  L]� <sue$~�s$l �#� pr]�|�]� <sue$¨$l m1z

|�]_ �s�e$h�¨utI`�ci��¨$lyx{zq L]_ <su��~$j�tflyx�®	\�]_ <su�-»�v�s���lyx{zq\^]n·�]� <s�v#��j�bXlyx��q\^]_ �s���j�bdci�_ln�#��|�]� <��j�a$tflnm#o
Äw]� <��j©��gw­$cfe$��s$lno�x���]� <��ci¤$tflnm#��\�]� ��Ici»���cf�flyx��À|�]� ��Isub�b{ln�#�q´^]� <��a$��e
j�gw�}l��^��]� ��Ia$t�c�l�x��

·r]} <��a�v�cfb¶»us��_l �#m �_]}¸5]} <a$­�b���j�e$e7l m5Ã ]} <a$t�j��Gj�`_c�l �#� �_]} <��j�e$¨�l x�o \�]n�<]�ÁÎjuj�t�j�e$cie7l �-z ��]_ÁÎj�hXl o#m
��]7ÁÎj���hXl��1�<�_]7ÁÎj�����cibXlyx��<��].ÁÎj�e�g©j�t-v�cf�il�o#� ½ ]¹Á�]�ÁÎj�e$~$ci�fl�zÀ L]�Á�j�e$e$sue7lno#®<\�]�ÁÎj�v�­7ln��x

�;]_ÁÎj�v�h�e$s$l��1�3Äw]�ÁÎj�¯i¯fhd¯f¯fci��j�l��1m ¾ ]_Á.cfgfgihXlnm#�	�<]�ÁÎc ¾ su��¤�v�c�l�m�|�]_Á.cfc�ln�1®À|�]_Á.cfc�l�m1z	��] ¬ ]�Á.cfc�l��#m
½ ]�Á.ci°1Ñci���Ic�l o ´À]7Á.cfs�e
j���~�s$l o�x ��]7Á.cfs�e$c�l �1� ��]7Á.c¡��»_l x�o |�]¹pr]�Á.ci�5h�til x��  L]�Á.hXl �#¼ ¾ ]7Á.h�e�l �#¼

¾ ]¹��]
Á.h�e7lyx��3��]�ÁÎhde$~$¨u�Icfe7lyx��3¸?]$Á.h�¤_cfbdcftfln¼?�<]¹��]
Á.h�tItflnm#o3\^]$Á.h�t-v�ci�flyx�¼5pr]�Ær]$Á.h¶v���h�e¢v�tIci�_lyx��3�<]�Á.h�a7lyx��
Ã ]}Á.hda7l�x�¼3´À]���]}Á.s�gw�¢»ucf�iln�#��\^]
Á.su¨uhde$s���lno#�q��]}Á.su��c¡v�hXl��1m*±2]}Á.s��ucf�I��c�l��#� ½ ]¦¥-��]
Á.a7lyxªpr]}ÁÎa�gfgw­$cit�hXl��1m

Ò



±2]�Á.aGº�j�e7l m#® ±2]�Á.a$��cie$tfl x�� �L]_Á.a$e$¨ua7l x{z Á�]�Á7»�sue$tfl ��x |�]7Á7»�tfl m#®�½ ]�Á7»�t�j��}l x ¸?]�Á7»�v���cie7l �-z
±�]_�Ój�gw�}l�m#��pr]_�Cj�g�Ô	a$cicfe7lno#m ½ ]_�Ój�~$��j��}l�x��< L]_�Ój�cft�­�h���j�l�x��*±2]��Ój���tIh���s��³hdg�lnmD�<�L]_�Ój�e�g©j�lnm#¼
§�]��Ój���¨¢j��Isub�h{l �*½ ]��Cj���¨uhde$c©j�e7l x�� ¾ ]7�Ój���h�e�s$l m#o \�]��Ój��-v�h�e�l �#¼ ��]7�Cj��Iv�h�e7l mD� ·r]��Ój��Iv�hde7l o1z
��]7�Ój��Iv©ÍÕ e$ci¯�lno��<].�Ój��Ia�»¢j���j�ln�D� µ ]Î�Cj�v�tIa$e
j�¨¢j³l��D����]�¸?]Î�Ój�vIv�t�s�e7l��1z ½ ].�Ój�¯fh�e�hXlno#m
±2]7�Ój�¯f¯fj�e¢v�h{l �  L]¹��].�Cgf§}j���b�j�e$~7l �1® pr]��Cg��<hd��cf��e�l o#� ±2]7�CgfÄ#e¢v#»���c�l �#m ±2]��Cg©´*j���j���j�l ��x

½ ]��Cg©´3a$bdv#»_lnm#¼	\�]_�¿cf­¢vwj�lnm#¼À��]_�Ccie$¯fci��ci�flno�x3\�]_�Ccie$¯fhdsue$c�ln�1�<±�]��Ccf�I��cfb{ln�-z ¾ ]��¿cft��Isu¤$h�j�e7l��1¼
\^]7�¿cft�tIh�e
j³l��#�À��]}�us�eÖ~$cf�<�Cci»_ln®<�<]7�Ch�j�s$lyx��<´^]��Chdbkj�~$hde$s���h�g�ln�q|�]��¿h�b�citflno�x ½ ]7�Chdb�bdcf�flnoD�
|�]���]��Chdb�b�ci�fl o#o ¾ ]��Chdb�b�til x�� ��]��Ch�bde$h��}l m#�q½ ]7�¿h�×£a$cfb{l m#® ��]��Ch�tIgfcivIv�h{l x�® �L]��Chdv�t�cib���j��£­$cf�il x{z

\�]_�Ch¶»¢j���s�v�s$l�m#�*´^]_�¿su¨u¨uh{l��*²q]_�Csu­��fln® ½ ]_�Cs³s���c�lyx��<�Â]_�Csu��cib�bds$ln�1�3±�]��¿sH��hdb�bkjL§
ci��e
j�e�~$cf¯�l�m#®
|�]��ØÇa$bd��cie$tIv�Çj�~�v©lnm#®	\^].�Ca$�£­$ci�«ºIcic�lyx��r��]7�Ca$bd­$c©j��Ie7lno�xq�?­�].�Ca$bdb�ci�flnm#� ½ ]��Ca$�;°«su�I~7l�mD�

±2]��Ca$��j�v©l x�� |�]�´qj�gw­£v���j�e7l x�� �_]³´*j�­$e7l �#¼ Äw]�´qj��Gj�e�s$l o#¼ \�]³´qj�¤$hdcf�il �#� pr]³´*j�a$��s���l o#� ·�]�´3cfgfa�bkj�l x{z
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`_c©j���b�hde$c�l�gfs��uci��hde$¨�jrb�cfe�¨�v�­ s�° 0$� gi�C]O�?­$��cicÀs�°�v�­$c	Ë$��c<bkj©»uci��t?gfs��r`$h�e�c<j�e��H¥[�¿��c©j�tIa$��ci��cie¢v
sueÀsue$c�t�hd~$c�j�e$~^j 0 ! � t-v�cf�Icfs*��cfj�t�a$�Icf��cfe¢v2sueÀv�­$c�s�v�­$ci�fl�j�e$~Àv�­$c+��ci��j�h�e$hde$¨ªv#��s*bkj©»uci��t�gfsu��`$h�e$c
��¥��¿�5h¶v�­¿t���j�b�b�¥1j�e$¨�b�c5tIv�cf��cis�j�v�D É ] Ò+� ]+�?­$c<v#»�¤$h�gfj�b.­$h¶v5��cftIsub�a³v�h�s�e h�t ÉuÉ �7�¿]��?­$��cicÀj�~$~$h¶v�h�s�e
j�b
bkj©»�cf��tLs�°5~$sua$`$bdc¡¥Dt�h�~�cf~ t�hdb�hdgfsue�tIv��Ih�¤$til�v�­$c�Ä#e¢v�cf����cf~�hkj�v�c �³h�bdh�gisue ÁÎj©»uci��t Þ Ä-��Á�ßÌlÈj��Ic�b�s�g©j�v�cf~!j�v
bkj���¨uci�<��j�~$hdhXl7`_civ#��cfcie É10 j�e$~ Û ! gf�¿l�j�e$~Â¤$��s���h�~$c;¨us�s�~Âbdh�e$�£hde$¨ `�c¡v#��cicfeév���j�gw�£tÀh�eÝv�­�c ¾ Æ	�
j�e$~Ó��·*Ù	Ä�Ä�< Ò�Û�> ]
Æ	a�v�tIh�~$cÀs�°Èv�­$c^v���j�gw�£hde$¨�tI»�t-v�cf��t<j�e�~Cv�­�c�t�s�b�cfe�suh�~7l}tIcf¨u��cfe¢v�ci~Ýcfbdcfgiv���su��j�¨ue�civ�hdg Þ ¸��Öß*j�e$~

­
j�~���sue$hdg Þ µ \qp�ß�t�j���¤$b�hde$¨�g©j�bdsu��hd��c¡v�cf�It�j���c3a$t�ci~�v�s^��cigfsue$t-v��Ia$giv�cfb�cigiv���su��j�¨ue$c¡v�hdg3tI­$s���ci��t?j�e$~
ºIciv�tChde�v�­$cÂ¤$t�cia$~$su��j�¤$hd~$hdv#»Thde£v�cf�-��j�b�� ���E� Û ] � < Ò : >n3 < Ò#��> ] �?­$cÂg©j�bdsu��hd��c¡v�ci��t j��IcÂtIcf¨u��cfe¢v�cf~
h�e¢v�s ¤$��sGºIcigiv�hd�ucÝv�sH��cf�It s�°Àt�h�¯ic � ] �13_Éu�+� hde��ùj�e$~�!�] É h�ex�_] \ªv v�­$cÖ°«��s�e£v s�°^cfj�gw­�v�s���cf�fl	j
b�cfj�~³¥Dt�gfhde¢v�h�bdbkj�v�su�rt�j���¤�b�h�e�¨Âcib�cigiv��Isu��j�¨ue$c¡v�h�g gfj�b�su�Ih���civ�cf�fl É .���j�~$h�j�v�hdsue>bdcfe$¨�v�­$t�~$cfci¤7l?��cigfsu�I~$t
v�­�c cfe$ci��¨�»!s�°3cib�cfg¡v��Isu��j�¨ue$civ�h�g�tI­$s���ci��ti]ØÄ#e v�­$c gfcfe¢v���j�b?�Icf¨uhdsue Þ � ���]� É ]C!uß¡l�jÝbkj©»uci�Ls�°q��a$b¶¥
v�h¶�5h��Ic�¤$�Isu¤_su�Iv�h�sue
j�b�gw­$j��r`_cf��t Þ ¾ ¸��$ß^��c©j�tIa$��cit�v�­$c�v���j�e$tI��cf��tIc t�­$s���cf�L¤$�Is�Ë
b�c�j�vLjÖ~�cf¤�v�­ s�°
v�­�c<��jGÚ³hd�ra$�Zt�­$s���cf�3~$ci��cfbdsu¤$��cfe¢v©]�²�ci­$h�e$~ v�­$c<cfbdcfgiv���su��j�¨ue�civ�hdgqgfj�b�su�Ih���civ�cf��hdt�v�­�c<­
j�~$�Isue$h�g
g©j�b�su�Ih���civ�ci���5h¶v�­¿��sua$¨�­$bd» � j�`$t�su�I¤�v�hdsue b�cie$¨�v�­�t?s�°Èj�bdv�ci��e
jGv�h�e�¨Lbkj©»uci��t5s�°2tIv�cicfb�j�e$~¿t�gih�e¢v�hdb�b�j�v�su�i]
µ hd¨u­�I$o �ra�sue$tÀa$t�ci~ h�e v�­$hdt^j�e
j�bd»�tIh�tÀj���c�~$c¡v�cfg¡v�ci~ h�e v�­$�Icfc�tIcf¤
j���j�v�c�tIa$`�~�civ�cigiv�su��ti]¿�ª��s

t�ci¤
j���j�v�ci~�~$�Ihd°Êv�gw­$j��r`_cf��t+gisH��cf��v�­�c3�Icf¨uhdsuea� �����x!�] � :2p	h��Icfgiv�bd»^sua�v�t�h�~�c?s�°�v�­$c?­
j�~���sue;g©j�b�su�Ih���c¡¥
v�ci�fl.°«sua$�1¥#b�j�»�cf�	t-vwj�gw�£tÀs�°�¤$bkj�e$j��	~$�Ihd°Êv<gw­
j��r`�ci��t Þ ¾ �CÐ	ß<~$civ�cfgivÀ�ra�sue$t	�5hdv�­dI$o�� É ] : ��c¡· F+*
�5­$hdgw­Ý¤�cie$civ���j�v�crv�­$c�Ë��ucLj�`�t�su�I¤�v�hdsueÖb�cie$¨�v�­$t	s�°�v�­$crg©j�b�su�Ih���civ�ci�=< Ò � > ]�²�ci­$h�e�~ j�e$s�v�­$cf� � !�gf�
s�°+t-v�cfcibXl.j�e j�~$~$h¶v�h�s�e
j�b.°«sua$�	b�j©»ucf�It Þ ¾ �Ó±�ß*~�civ�cigiv��ra�sue$t	�5hdv�­�I$oU� Ò ]/! �<ci· FH*�< Ò . > ]�\qe j�~³¥
~$h¶v�h�s�e
j�b�tI»�t-v�cf���5hdv�­ : ~$�Ihd°Êv^gw­
j��r`_cf�rb�j©»ucf�ItLj�e$~ét�gfhde¢v�h�bdbkj�v�h�sueÝgisua$e¢v�ci��tLs�gfgia$¤$h�cit�v�­�c���ci¨uh�s�e
!�] � ��� ���
� É #/! Þ ¾ �¿Ù<ß¡l_gfsu��¤$b�c¡v�hde$¨Lv�­$cÀ�ra$sue¿gfs���cf��j�¨uc�s��uci�*v�­$cÀ°«a�b�b7Ë
~$a�gfhkj�b��Icf¨uhdsue s�° ¾ Æ	�
v���j�gw�£h�e$¨�l�� ����� É #/!�]
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�?­$c*��cftIa$bdv�tª��ci¤�s��Iv�ci~�­$ci��c<j��Icq`
j�t�cf~ s�e�v�­�c	~
j�v�j^��cigfsu�I~$cf~ ~�a$��hde$¨�v�­�cq¤_cf��hds³~��Ój��Igw­ Ò !2! Ò13
\qa�¨ua$tIv Ò !2! : l?�5­$cie�v�­$cÝj©��cf��j�¨ucÖh�e�tIvwj�e£v�j�e$cisua$t ��ci��j�v��Isue�b�a���hde$sut�h¶v#» �ªj�t j�¤$¤$�Is©Ú�hd��jGv�cfb¶» :
¸ É ! o�x gi� Ø m t Ø x lOj�e$~�v�­$c�­�h�¨u­$citIvÀ�ªj�t�j�`_sua�v É ! ¸ É ! o�x gi� Ø m t Ø x ] �?­$c��Icfgisu��~$ci~ h�e¢v�cf¨u��j�v�ci~
b�a���hde$sut�h¶v#»�°«su��v�­$h�t�¤�ci��hds³~�h�t Û�É .ED É10 ¤�` Ø x�°«su�+cfbdcfg¡v���s�e�j�e$~ ¾ �ÓÐ�F ¾ �Ó±Ø��a$sue�j�e
j�b¶»³tIh�til³j�e$~
Û ! � D É .L¤$` Ø x °«su� ¾ � Ù �ra�sue¿j�e
j�b¶»³tIh�ti]
¾ p<§Zcf��¤$b�s�»�t¿jØv�­���cfcÌ¥#bdci�ucib<v���hd¨u¨uci� tI»�tIv�cf�¿] ¬ cÂ~$cftIgf�Ih�`_c�sue�bd»Av�­$cÂv���hd¨u¨ucf�It h���¤�su�-vwj�e¢v

°«su�<v�­�h�tÀj�e
j�b¶»�t�h�til��5­�h�gw­étIcfbdcfgiv^ci��cfe¢v�t^gfsue¢v�j�h�e$hde$¨Cj¿­$hd¨u­Â��su��cfe¢v�a$� cfbdcfg¡v���s�e�su���ra�sue7]�§
su�
cfbdcfg¡v���s�e�g©j�e�~$h�~
jGv�cftil³v�­$c*Ë
�ItIv?bdci��cfb Þ Á É ß+v���hd¨u¨ucf����ci×£a$h��IcftªjÀv���j�gw���5h¶v�­�I$oq¹º.���c¡· F+*5��j�v�gw­$ci~
v�sÖj�e!¸�� gfj�b�s���h���civ�cf��gfcib�b��5hdv�­ � o»¹z. �<ci·�lOj�e�~!jÖ��j�v�h�sÓs�°5­
j�~$�Isue$h�g�v�sÝcib�cfg¡v��Isu��j�¨ue$civ�h�g
cfe�cf��¨�» ÞY�"¼$½¿¾ ) �JÀ2Á ßªb�cftIt3v�­
j�eP!�] ÉHÒ$� ] ¾ j�bdsu��hd��c¡v�cf��gfb�a�tIv�ci��hde$¨;h�t5~$sue$c�hde v�­$cÀt�cfgisue$~Cb�ci��cfb Þ Á Ò ß
v��Ih�¨u¨�cf�fl£�5­$hdgw­ ��cf×£a$hd��cit5j^v���j�gw���5h¶v�­�I$oa¹º.L�<ci·�F+**��j�v�gw­$cf~�v�sLj�e ¸��%gfbda$tIv�cf���5h¶v�­ � oÂ¹ É��
�<ci·r]_\ªv	v�­$c�v�­�h���~Ób�ci��cfb Þ Á Û ß¡l�j���cigfsue�tIv��Ia$giv�cf~ cfbdcfg¡v���s�eÓ�5hdv�­ � o³� É . �<ci· hdtq��ci×£a$h��Icf~7]<§
su�
�ra$s�e�gfj�e$~$hd~
j�v�citfl�j	v���j�gw�r�5hdv�­ I
oÂ¹�.^��c¡· F+*���j�v�gw­$cf~�v�s��ra$sue�tIv�a$`$t�h�eLv�­�c3��a$sue�gw­
j��r`_cf�It
Þ ¾ �CÐ^l ¾ �Ó±�l_s�� ¾ �¿Ù�ßªh�t?�Icf×£a$hd��cf~ °«su�5Á É j�e$~¿Á Ò
Ã v�­$cÀÁ Û v���h�¨�¨ucf�ª�Icf×£a$hd��cft3j�I$oa¹ É .���c¡· F+*
v���j�gw�}]
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�?­$cÝ¨ucie$cf��j�v�hdsue�s�° 6Æ86�ci�ucie¢v�t¿��cfbdh�cit���j�h�e$b¶»ØsueAv�­$c µ ¸ ½ ¬ Ä-�6� � ] � ! � < Ò+0�> j�e$~ ± Ã � µ Ä#\
� � ] Ò³É4� < Û ! > �Csue¢v�c ¾ j���b�sq¤$��su¨���j���tflG�5­$h�gw­Lci��¤$bds�»^bdc©j�~�h�e$¨*su��~$ci�+Ô ¾ pA��jGv���h�ÚÀcfbdcf��cfe¢v�tO°«s��2v�­�c
­
j��I~Ó¤$�Is³gicftItfl}°«sub�bdsH��cf~ `¢»¿¤
j��-v�sue¿t�­$s���cf�Ih�e$¨�v�s�tIh��ra�bkj�v�c<¨ub�a$s�e¿��j�~$h�j�v�hdsue¿j�e$~ °«��j�¨u��cfe¢v�j�v�hdsue7]
�?­$c ¾ �5¸�Ô � ÁX< Û�É^> ¤
j��-v�sueÓ~$h�t-v���hd`$a�v�h�sue¿°«a$e$giv�h�sue�t	j��Icra$t�ci~7]À§
su�q­$cfj©��»P�}j©�usu��ºIc¡v�til�v�­$c�~$cfgfj�»
j�bd¨usu��h¶v�­$� Ô�Ô)� 0 ] É hdt+a$t�ci~�v�s�¤���s���h�~$c*¤$��su¤_cf����s³~$cib�hde$¨�s�°.`_s�v�v�su� j�e$~�gw­
j����Z­
j�~$��sue�~$cfgfj©»³ti]
�?­$c3\	ÁÎ±��À¸+´�� É ] Û ¤$�Isu¨u��j��Ç< Û¢Ò�> l£�5­�h�gw­�¨�cfe$ci��j�v�cft�­$h�¨u­;�ra�bdv�hd¤$b�hdgfh¶v#»^¤$j��Iv�sueLË
e
j�b}tIv�j�v�cit�a�t�h�e�¨
c¡Ú�j�g¡vqbdc©j�~�h�e$¨�¥Dsu��~�cf�ª��j�v��Ih¶Ú�cfbdcf��cfe¢v�til_hdt?a$t�ci~Óhde v�­$cÀtIv�a�~�» s�°2`
j�gw�£¨u��s�a$e$~$ti]��?­$cÀ¤
j��-v�sue¿b�c¡�ucfb
ci��cfe¢v�t^j��Icrv�­$cie�¤
j�t�t�ci~Âv�s µ ¸ ½ ¬ Ä-� j�e$~�Ô�Ô °«s���j�~$~$h¶v�h�s�e
j�bOÔ ¾ p ��j�~$hkjGv�h�s�e7l�°«��j�¨u��cfe¢vwj�v�h�sue
j�e$~Ps ­
j�~$�Isue¿~$cfgfj�»�]
�?­$c ¾ p<§ ÄIÄL~$civ�cfg¡v�su� tIh��ra$b�j�v�hdsue»< ÛuÛ&> �Icf¤$�Is³~$a�gfcft�v�­$cÖ�Icft�¤_sue$tIc s�°<v�­$cÓ~$civ�cfgiv�su��v�sé¤
j��-¥

v�hdgfbdcft�¤$��s�~$a$gicf~Ahde\I 8I�gfsubdb�h�tIh�sue�tf]A����j�gw�£hde$¨ s�°<¤$j��Iv�h�gfbdcft;v�­$�Isua$¨u­>��jGv�v�ci��hdt�¤_cf�-°«su����cf~Ø�5hdv�­
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j��I¨uc;~$cf¤_sut�h¶v�hdsueÖh�eÝv�­$cLt�hdb�h�gisueÖ~$c¡v�cigiv�s���tÀh�t	gfj�b�gia$bkj�v�cf~Ýa$tIh�e$¨¿j ¤
j���j���civ��Ih�g
��s³~$cib_v�a$e$ci~ v�srv�­$cqc¡Ú³h�t-v�h�e�¨L~
j�vwj³]È�?­$c<~$�Ihd°Êvª��s�~$cfb}°«su��v�­$c ¾ Æ	�)a�t�cftªv�­$cÀ�<\ ½ §OÄ1¸+Á�pQ¤$j�gw�u¥
j�¨uc�< Ò ! > lu�5h¶v�­rv�­�c?~$ci°�j�a�bdvÈ¤$j���j���civ�cf�ItÈv�a$e$ci~Lv�s<��j�v�gw­ ¾ Æ	�Ø~
j�vwj³]È�?­$c?g©j�b�su�Ih���civ�ci�2tIh��ra�bkj�v�h�sue
a$tIcftqv�­$cL��§ÈÁ.\<� µ < Û��&> ¤
j���j���c¡v�ci��h�¯fj�v�hdsue ¤
j�gw�Gj�¨uc^h�e¢v�ci�I°�j�gicf~Ó�5h¶v�­Ö�À¸�\	´3� Û ]5�?­$c;��§ÈÁ.\<� µ
¤
j���j���civ�ci��t�j��IcLv�a$e$ci~Âv�s v�cft-vI¥D`�cfj�� ~
j�v�j�°«su�	cfbdcfg¡v���s�e$tÀj�e$~Â¤$h�sue�tflÎj�e$~Âj��Ic;gw­$cfgw��cf~ `¢»Ýgisu�;¥
¤
j��Ih�e$¨Öv�­$c g©j�b�su�Ih���civ�ci��cie$cf�I¨�» s�°3h�tIsubkjGv�cf~ v���j�gw�£t;h�eaI 8I!gfsubdb�h�tIh�sue�~
j�v�jÝv�sÖv�­$cih��r��su��cfe¢vwjÝj�t
��c©j�tIa$��ci~Chde v�­$c ¾ Æ	�<]
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g©j�v�h�sue�s�°Ogw­$j���¨uci~Cbdcf¤�v�sue$t?¤$�Is³~�a$gfci~C`¢»h` ~$cfgfj�» ¤���s���h�~$cit5v�­$c<h�e�hdv�h�j�b_t�cfbdcfg¡v�h�s�e
s�°.v�­$c�6 86�g bdcf¤�v�sue@?�ºIciv�tªt�j���¤$bdc�]È\3°Êv�cf��¤
j�t�tIh�e$¨rv�­$cqv���h�¨�¨ucf����cf×£a$hd��ci��cie£v�tfl$cib�cigiv��Isue g©j�e$~$h�~$j�v�cit
j��Ic�h�~$cie¢v�hdË$cf~ `¢» �Icf×£a$hd��h�e�¨Óv�­$c�cfb�cigiv���sue$t^v�sÝ`_c�h�eév�­$c�gicfe¢v���j�bª¤$tIcfa$~$s���j�¤$hd~$hdv#»���ci¨uh�s�e s�°?v�­�c
~$c¡v�cfg¡v�su� Þ � ����� É ß<j�e$~Âv�sC­
j©�uc�j�e ¸�� gib�a$t-v�cf���5hdv�­ � ox¹ Ò !Ó��c¡· j�e$~ j v���j�gw�Ö�5hdv�­hI$ox¹
É ! �<ci·�F+*G]À��ci�uci��j�bÈ��j��Ihkj�`�b�cftqj���c�a$t�ci~ v�s ~$h�tIgf�Ih���h�e
j�v�c�j�¨¢j�h�e�tIv	gw­$j���¨uci~ ­
j�~$�Isue$t<j�e�~Ý¤$­$s�v�sue
gfs�e£��cf�It�h�s�e$tf] ¬ cq��ci×£a$h��Ic*v�­$j�v�v�­$cqcÌÚ�v���j�¤�sub�j�v�ci~�v���j�gw�;��j�v�gw­�v�­$c*t�­$s���cf�ªbds³gfj�v�hdsue�j�t���c©j�tIa$��ci~
h�e v�­$c ¾ ¸���l
v�­
j�v?v�­$c���j�v�h�sLs�°2­
j�~���sue$hdg	v�s;cfbdcfg¡v���s���j�¨�e$civ�h�g	cie$cf�I¨�» h�e v�­$c�g©j�bdsu��hd��c¡v�cf��gfbda$tIv�cf�fl
�"¼$½¿¾ ) �JÀ2Á l+`�c�bdcftItrv�­
j�eU!³]C! ��� ?Ì!�]/!2!2! : � ¸ �JÀ2Á l+j�e$~ v�­
jGvLv�­$c���j�v�hdsÖs�°3gfbda$tIv�cf�rcie$cf�I¨�» v�s
v���j�gw�L��su��cie¢v�a$�¿l � )9I7l¢`�c3b�cit�t�v�­
j�e Ò ]/! Þ a$e$bdcftIt�I$oa� � !À�<ci· FH*Gl£h�e;�5­$hdgw­�gfj�t�c5v�­$hdt+gfa�v�h�t+e$s�v
j�¤$¤�b�h�ci~}ß¡]O�?­$c	h�tIsubkjGv�h�s�e���j��Ihkj�`$bdc�l�~$ciË$e$cf~¿j�t�v�­$c	��j�v�hds�s�°Îv�­�c<j�~$~$h¶v�hdsue
j�b}cfe�cf��¨�»�~$ci¤�sutIhdv�cf~ h�e�j
gfs�e$c	s�°Î��j�~$h�a�tOÍAÎºÏÑÐ Í�� m ?BÍR� m N»!$# : j���s�a$e$~�v�­$c	cfbdcfg¡v���s�e�gfbda$tIv�cf��v�s�v�­�c	cfbdcfgiv���sue�cfe$ci��¨�»�l
h�t<�Icf×£a$hd��cf~Âv�s `_c�bdcftIt�v�­
j�e\!�] É ] ¾ sue¢�ucf�It�hdsueécib�cfg¡v��Isue$tÀj���c;�Icf��sH��cf~Â`¢» ��c1ºIcigiv�h�e$¨ ci��cfe¢v�t^v�­
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=Û� = ; � �$®k� ��S��=� ®��¶«��
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TF: 178 GeV/c
TF: Mass Averaged
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TF: 178 GeV/c

TF: Mass Averaged
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 / ndf 2χ  14.12 / 10
Prob   0.1677
p0        0.021± 0.015 
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χ  8.473 / 10
Prob   0.5827
p0        0.014± 1.042 
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