
��������� 	�

����
������������ ��� ����� �������  !"	$#%��&'�%��(
�)��
�� *�	�
�&+����� �,�-���

.�/�0103254�2-6�798;:<2>=�?A@B01C-6�D�8E:<25=F?AGH0101C-6JI�8;:+/-@B4�KL2-6;:M8N.-@BOPOP@QOL6�RS8
TMGVUWCX4Y6�798�Z[UX0H@B=\G12>=Q6N:�8;]^/�4�25OB6�R_8N`aCcbX@Ld�2-6�D�8;e9/�GHfhg�]^25OF?AG14-@QfX6�Ri8

j 250Vb52>KlkJ/�2-6Nmn8 j C>032>4�=Q6;:M8-Io2>0H01=Q6�D
prqHsht�uwvxtFyaq{zQvx|o}\q�~��������� t���vQ�|�y ��� t��W�n|���q �[� ��t�u,��� ��� ��q�t�u,t�zB}a��~X���5�

�>�����>���>z ��� q{u �w� }Pt\}$}Aq���t���q z �[� tP¡5¢�} � £¤�{� |���z � v � v � vx| � }\q���z � q � v �¦¥ t �{� �|�zB¡§�-slt�u vxtP}P|+}\q
�W|�uwu�q�| �,¨P¨l©�ª\« ¢���¬B­ ©l®°¯ ��t���q z �{� t±�¤¢ � sltJ²zLt

³$´>µ{¶°·�¸�¹F¶
º3»�¼¾½�¿�À�ÁBÂ�ÁLÃ{Ä�Å�Ã�Á�Ä¾Ã[À¾Ã[»\¼NÂF»<ÆEÁ�¼¾¿�ÇaÂFÈÊÉX¿�È�¼�Ã{Ä�¿�»hË�ÂFÈ�ËFÌFÄ�¿�¼¾½QÇÍ¼�ÌaÄ¾Ã[Î ÌP»�À�¼�Ä�Ï�Î ¼�¼¾½hÃYÃ[»hÃ{Ä�ËFÐFÑ
¼¾¿�ÇaÃ�ÂF»QÒ�ÁLÃ[Ò�Ã[À�¼¾ÂFÈLÌFÓ>Â�ÁQ½hÌF¼�ÌPÇ�Ï�È�¼¾¿�ÁQÈ�¿�Ã{Ä�À¾¿�ËP»�ÂFÈLÓ�Ä¾ÌPÇ^¿�¼¾À�Ò�¿�ËP¿�¼¾ÂFÈBÀ¾ÂFÇaÁQÈ�Ã[À{ÔhÕ�½hÃ�ÌFÁ�¼¾¿ÖÇaÂFÈ
× È�¼�Ã{Ä¤Ç�Ã{¼¾½hÌlÒ$¿�ÀJÂ�Á�ÁBÈ�¿�Ã[Òa¿�»±Ç,Ï�È�¼¾¿�ÁQÈ�ÐAØVÀ¾ÂFÇ�ÁQÈ�Ã[Ò�À¾¿�ËP»�ÂFÈ�ÀJÂF»�ÒÙ¿ÖÇ�Á�Ä¾Ì�ÚFÃ[ÀÛ¼¾½hÃEÃ[»hÃ{Ä¾ËFÐ�Ä¾Ã[Î ÌP»hØ
À�¼�Ä�Ï�Î ¼¾¿�ÌP»ÝÜ�Ð$Ç±¿�»�¿�Ça¿�Þ[¿�»hËY¼¾½hÃ,¿�Ç�ÁQÂFÎ ¼�ÌP»ÝÄ�Ã[À�ÌPÈ�Ïh¼¾¿�ÌP»�ÌFÓ>ÜÊÌF¼¾½ÝÃ[È�Ã[Î ¼�Ä¾ÌP»Q¿�Î�»hÌP¿�À�ÃFÑ�¿Ö»\¼�Ä�¿Ö»�À¾¿�Î
¼�ÌÝ¼¾½hÃ�Î{ÂFÈ�ÌFÄ�¿�Ç�Ã{¼�Ã{Ä[ÑcÂF»�Ò�¼¾½hÃrÁQ¿ÖÈ�Ã ØVÏhÁ<ÅN½�¿�Î�½+ÒhÃ{ÁÊÃ[»�ÒQÀNÌP»�¼¾½hÃaÈÖÏ�Ça¿�»hÌPÀ�¿�¼VÐFÔLÕ�½hÃaÆ�ÉS¿ÖÇrØ
ÁQÈ�Ã[Ç�Ã[»\¼¾Â�¼¾¿�ÌP»ÙÂF»�ÒÙÁÊÃ{Ä¾Ó�ÌFÄ�ÇaÂF»�Î ÃE½�Â[ÚFÃ�ÜÊÃ{Ã[»ÙÀ¾¼¾Ï�Ò�¿�Ã[Ò±Ó�ÌFÄ�¼¾½hÃ�½�ÂFÒhÄ¾ÌP»�¿ÖÎ�Õ�¿�È�Ã�ß-ÂFÈ�ÌFÄ�¿ÖÇ�Ã{¼�Ã{Ä
à Õ�¿ÖÈ�Ã�ß-ÂFÈ�á5ÌFÓc¼¾½hÃEâWÕ�ã§â�ä±ÒhÃ{¼�Ã[Î ¼�ÌFÄ[ÔlÕ�½hÃNÂFÈ�ËFÌFÄ�¿�¼¾½�Ç
¿ÖÀÛ¼�Ã[À�¼�Ã[Ò$ÂF»�Ò±Î ÌPÇaÁQÂ�Ä¾Ã[ÒÙÅN¿�¼¾½�ÌF¼¾½hÃ{Ä
Ä¾Ã[Î ÌP»QÀ�¼�Ä�Ï�Î ¼¾¿�ÌP»�ÂFÈ�ËFÌFÄ�¿�¼¾½�ÇaÀYÓ�Ä¾ÌPÇå¼VÅ�Ì9Ò�¿¦æÊÃ{Ä¾Ã[»\¼ç¼VÐ�ÁLÃ[À�ÌFÓ�Ò�Â�¼¾ÂlèXÎ{ÂFÈ�¿�ÜQÄ�Â�¼¾¿�ÌP»nÄ�Ï�»�ÀçÎ ÌPÇ�Ø
¿�»�Ë�Ó�Ä¾ÌPÇÍ¼¾½hÃYÕN¿�È�Ã�ß-ÂFÈéß-½�Â�Ä�ËFÃ�º1»�ê�Ã[Î ¼¾¿�ÌP»'ä�ÐlÀ�¼�Ã[ÇëÂF»QÒ�ÁQ½\ÐlÀ¾¿�Î{À-Ã{ÚFÃ[»A¼¾À�ØÛÁB¿�ÌP»�À{Ñ�Ã[È�Ã[Î ¼�Ä¾ÌP»�À
ÂF»�ÒMÇ,Ï�ÌP»�ÀYØ�ÂFÎ{ìAÏQ¿�Ä¾Ã[ÒíÒQÏhÄ�¿�»hË�¼¾½hÃ$¼�Ã[À�¼�ÜÊÃ[ÂFÇåÁ�Ä¾ÌFËFÄ�ÂFÇåÌFÓ�¼¾½hÃÙÕN¿�È�Ã�ß-ÂFÈÛÒ�Ã{¼�Ã[Î ¼�ÌFÄ[Ô>ÕN½hÃ
Ä¾Ã[À�Ï�È�¼¾ÀÛÂ�Ä¾ÃNÁ�Ä¾ÌPÇa¿�À�¿�»hË�À�ÁÊÃ[Î{¿�ÂFÈ�È�Ð,¿�»�¼¾½hÃ�Ä�Ã{ËP¿�ÌP»�ÀWÅN½�Ã{Ä¾Ã�¼¾½hÃ�Ã[È�Ã[Î ¼�Ä¾ÌP»�¿�Î{À¤»hÌP¿�À�Ã�Î ÌP»A¼�Ä�¿�ÜQÏ�¼�Ã[À
À¾¿�ËP»�¿ × Î{ÂF»A¼¾È�Ð±¼�Ì±¼¾½hÃ�Ä¾Ã[À�ÌPÈ�Ï�¼¾¿�ÌP»cÔ

î ähÏhÁ�ÁÊÌFÄ¾¼�Ã[Ò$ÜAÐÝï+¿�»�¿�À�¼�Ã{Ä�¿�Ì�ÒhÃYðJÒ�ÏQÎ{ÂFÎ{¿[ñÌP»ÝÐoß-¿�Ã[»�Î{¿�Â

òJówô3õÊó�ö�÷LøXù°ú�ûFü±öxø�øVô°ý'øVþrÿ����5ÿ���öÖ÷BøVô�ó�÷��	�c÷Bþ�øVôwù 
���
	��÷Êú���ó���
����	�

A
T

L
-T

IL
E

C
A

L
-2

00
5-

00
1

26
 Ja

nu
ar

y 
20

05



�����L¶����L¶°µ

� º3»\¼�Ä�Ì�Ò�ÏQÎ ¼¾¿�ÌP» �

� äl¿�ËP»�ÂFÈÊÄ¾Ã[Î ÌP»�À�¼�Ä�Ï�Î ¼¾¿�ÌP»ÝÅN¿�¼¾½'Æ�É  

! ß-ÂFÈÖÎ{Ï�È�Â�¼¾¿�ÌP»�ÌFÓJÆ�É�Å�Ã[¿�ËP½\¼¾À;¿�»�¼¾½hÃçÕN¿�È�Ã�ß-ÂFÈLÃ[»AÚ�¿�Ä�ÌPÇ�Ã[»\¼ �"!

! Ô � # Ã[ÒhÃ[À¾¼¾ÂFÈ �"!

! Ô � ÕN½hÃ%$ ÇaÂ�¼�Ä�¿'& �)(

! Ô ! ÕN½hÃYÀ¾½�Â�ÁÊÃ�Ó�ÌFÄ�Ç^Ó Ï�»�Î ¼¾¿�ÌP» �"*

! Ô ( ß�ÂFÈ�Î{Ï�È�Â�¼¾¿�ÌP»�ÌFÓXÅ�Ã[¿�ËP½A¼¾À � �

( º3Ç�ÁQÈ�Ã[ÇaÃ[»\¼¾Â�¼¾¿�ÌP» �"+

( Ô � ß-º�ä$Ã{ÚFÃ[»A¼¾À �	,

( Ô � # ½\ÐlÀ¾¿�Î{À�Ã{ÚFÃ[»\¼¾À ���

( Ô ! º1¼�Ã{Ä�Â�¼¾¿�ÌP»'Á�Ä¾ÌlÎ Ã[Ò�ÏhÄ¾Ã ��!

( Ô ( ÉXÈ�Â�¼ × È�¼�Ã{Ä�¿�»�Ë �-(

( Ô/. ÉX¿�¼;Ç�Ã{¼¾½hÌlÒ �-(

. 0NÃ[À¾Ï�È�¼¾À � .

.�Ô � ß-º�äLèBß�ÂFÈ�¿�Ü�Ä�Â�¼¾¿�ÌP»$Î ÌP»QÀ�¼¾ÂF»\¼¾À � .

.�Ô � ß-º�äLèBß�½�Â�Ä¾ËFÃ�Ä¾Ã[Î ÌP»�À¾¼�Ä�Ï�Î ¼¾¿�ÌP» � �

.�Ô ! ß-º�äLè # ½�ÂFÀ�Ã�Ä¾Ã[Î ÌP»QÀ�¼�Ä�Ï�Î ¼¾¿�ÌP» �  

.�Ô ( ß-º�äLè�1�Ï�ÂFÈ�¿�¼HÐ±Ó ÂFÎ ¼�ÌFÄ �  

.�Ô/. # ½\ÐlÀ¾¿�Î{À[è32NÌP¿�À¾Ã !-(

.�Ô * # ½\ÐlÀ¾¿�Î{À[è # ¿�ÌP»�À !�*

.�Ô4� # ½\ÐlÀ¾¿�Î{À[è�ðJÈ�Ã[Î ¼�Ä¾ÌP»QÀ (�(

.�Ô/ # ½\ÐlÀ¾¿�Î{À[èQï'ÏhÌP»QÀ . ,

* ß�ÌP»QÎ{È�Ï�À¾¿�ÌP»QÀ . !

� âEÎ65l»hÌ°Å;È�Ã[ÒhËPÇ�Ã[»A¼¾À . (

7



â äl¿�ËP»�ÂFÈÊÄ¾Ã[Î ÌP»�À�¼�Ä�Ï�Î ¼¾¿�ÌP»ÝÅN¿�¼¾½'Æ�É à ¿�¿�á .�.

0NÃ{Ó�Ã{Ä�Ã[»�Î Ã[À *�!

8



9;:=<?>�@BA%CD:=EGFIHKJL<

M NPO�QSRGQGT-U�T-VXW)Y�Z[Y�\]U_^a`cbedfY�Zhg�T-Vji=kh\mlan�oqp-O�g�\3WrVtsuY�V�Ywvxg]\�p?W)kyO�\
O�vIW)z]T{ptz|Yf\]\]T-Z}\3g]~j��T?��vxO��DYjW��LQ]khp-Y�ZSNDkyZhT	o�Y�ZST?ZhT-p�W)�XO�\]khp?VDU]�)Y	�;T-�?�
� O�WrWrO�~�RB�PT-U�T-VXW)Y�ZuixZhT?v�Wts%Yf\]U�^�`cb�i=�Xkh��z�WtsDU�khVXWr�rky�]g�W)kyO�\]V%O�v�Wrz]T
V)Y�~�T{U]�)Y	�;T-�?� M��

7 �IT�v�W	RLVrky��\|Y�ZGVrz|YfQ�TavxO��r~��rT?p-O�\]V�W)�Xg]p?WrT-U��ukyWrzmo���b�U|YfW)Y�vxO���Y�����T-U
Y�~�O�g]\�W�O�vIky\K�XT-p�W)T-U�ptz]Y��r��Tf�|^ukh��z�W	RL�rT?Vrg]Z�W)ky\]��vxg]\�p?W)kyO�\�O�v}Wrz]T�o���b
U|YfWtY��]W-� M��

8 n khVXWr�rky�]g�W)kyO�\eO�v�Y�~�Q]Zhk�W)g]U]T �;T-ky��z�W)VuvxO���M�¡�M{�;O��r¢3kh\���ptz|Y�\�\]T-ZyV�O�v
£ T?ZhT?p?W)�XO�\]kyp{U]�)Y	�;T-�rV?� M�¤

£ n khVXWr�rky�]g�W)kyO�\_Ofv;Wrkh~�Tj��T?kh��z�WrV�vxO��¥M�¡�M¥��O��r¢3kh\]�mptz|Yf\]\]T-ZyV�O�v £
T-ZhT?p?Wr�rO�\]kyp{U]�)Y	�;T-�XV-� 7�¦

� �IT�v�W	RGY�~�Q]Zhk�W)g]U�T��;T-ky��z�W)V%d�T-�XVrg]V Wrz]Tj�XT?vxT?�rT-\�p-TjWrkh~�T�i���T?kh��z�WrVaO�v
W)z]Tup-T?\�W)�)YfZGVrY�~�Q]ZhTu§�¨�s��3^ukh��z3W-R�W)ky~�T��;T-ky��z�W)V©d�T?�rVrg�V;W)z�T%�XT?vxT?�rT-\�p-T
W)kh~�T�ix�;T-ky��z�W)V�O�v�W)z�T�p?T-\�W)�rY�ZPVrY�~�Q]ZhT�ªt¨�s��BlaZyZI�rT-VXg]ZyWrVaYf�rT�Vrz]O��u\
vxO��Dz]kh��z���Y�kh\«i=¬ ­�s�Y�\]U�ZhO��®��Y�kh\«i=�P­�s�T?d�T-\�W)V 7�M

� �IT�v�W	R�Wrz]T¥W)T-V�W)�GT	Y�~¯VrT?Wrg]Q°ky\±lag]��g�VXWj7�¦�¦�8��}^%ky��z�W	RSWrT-V�W)�GT	Y�~
VrT?Wrg]QmvxO��uY�ZhZ�W)z]T�O�Wrz]T-�DW)T?VXWr��T-Y�~²QGT-�rkyO�U�V-� 7�M

¡ �IT�v�W	RI�GT	Y�~³U]ky�rT-p�W)kyO�\«vxO���Q�khO�\]V?�[^%ky��z�W	RI��T-Y�~´U]ky�rT-p�W)kyO�\«vxO��
~�g]O�\]VuYf\]UµT?ZhT?p?W)�XO�\]V?� 7�7

¶ o���bµp	Y�Zykh�]�rYfW)kyO�\�v=Y�p?WrO��rVji=lan�o®p-O�g�\3WrVt·fQ|oDs%vxO��uz]kh��z_��Y�ky\�i=¬ ­¥¸
��O�WXW)O�~�s�Y�\]UµZhO��¹��Y�kh\ºi»�[­¥¸]W)O�Q|s%Y�\�UµvxO��u�GO�W)zµY�Zh��O��rk�W)z]~�V-RL¼BYfW
�|ZyWrT-�rky\]�_i»½�½�¸|ZyT?v�Wts%Y�\�UcO�Q�Wrkh~�Y�ZS�|Z�W)T-�Xkh\]�_i¿¾{½�¸B�Xkh��z�W"s"�BlaZhZIU|YKWtY
p-O��X�rT-VXQ�O�\]U�WrO�Y�ZhZS�;O��X¢Lky\]�wptz|Y�\]\�T-ZhV%O�v[W)z]�XT-T�o � ~�OLU]g]ZyT-V-� 7��

¤ o���bµY�~�Q]Zhk�W)g]U�T{�rT-p?O�\]V�W)�rg�p?W)kyO�\Àixz]kh��zµ��Yfkh\Bs"�|NPO�QSRG�XT-p?O�\]VXWr�rg]p�W)T?U
d�V�kh\K�XT?p?WrT-U_ptz]Y��r��T�i=�GO�Wrz_kh\�QBoDs"��`µkyU]U]ZyT�R|�rT?VrkyU]g|Y�ZIU]kyVXW)�Xkh�]g�W)khO�\
d�V�kh\K�XT?p?WrT-U°ptz]Y��r��T_i=ky\ºQ|oDs�� � O�WrWrO�~�R}�rT-p?O�\]V�W)�rg�p?W)T?UÀptz|Y��X��T
�rT-VXO�Zhg�W)khO�\�d�V¥ky\K�XT-p�W)T?UÁptz|Yf�r��T«ixkh\ÀQBoDs"�Â��\ÁYfZhZ�p-Y�VrT?V�U�O�W)V
p-O��X�rT-VXQ�O�\]U�WrO�½�½À�rT-VXg]ZyWrV%Y�\]UmW)�rkhY�\]��ZyT-V�WrO�¾�½;� 8�¦

M�¦ o���b_Y�~�Q]Zhk�W)g]U]T��XT-p-O�\]VXWr�rg]p�W)khO�\Ãi=ZhO��Ä��Y�kh\Bs"�BNPO�QSR��XT-p-O�\]VXWr�rg]p�W)T-U
d�Vjkh\K�XT?p?W)T?U�ptz|Y��X��T±ixkh\°Q|oDs��Â`�khU]U]ZyT�R[�rT?VrkhU�g|Y�Z�U]khV�W)�rky�]g�WrkhO�\
d�V�kh\K�XT?p?WrT-U°ptz]Y��r��T_i=ky\ºQ|oDs�� � O�WrWrO�~�R}�rT-p?O�\]V�W)�rg�p?W)T?UÀptz|Y��X��T
�rT-VXO�Zhg�W)khO�\�d�V¥ky\K�XT-p�W)T?UÁptz|Yf�r��T«ixkh\ÀQBoDs"�Â��\ÁYfZhZ�p-Y�VrT?V�U�O�W)V
p-O��X�rT-VXQ�O�\]U�WrO�½�½À�rT-VXg]ZyWrV%Y�\]UmW)�rkhY�\]��ZyT-V�WrO�¾�½;� 8�M

£



M�M o���b�Q]z|Y�VXTa�XT-p-O�\]VXWr�rg]p�W)khO�\±ixWrO�Q�¸3kh\�\]Vts�Y�\]U�k�W)V;^a`_bci=�GO�WrWrO�~�s©YfV
Ywvxg]\�p?W)kyO�\�O�vÅWrz]T�ky\K�XT-p�W)T?U_ptz|Y��X��T�ixQBoDs��G�}T?v�W-RBz]kh��zm��Yfkh\��B^ukh��z�W-R
ZhO��®��Y�kh\���NDz]T�8KÆ�ky\�ÆtM Q�z|Y�VrT�Vrz�kyv�WDdfY�Zhg�T{khV�����T-U�W)O�8���� 8�7

M�7 o���b�Q]z|Y�VXTa�XT-p-O�\]VXWr�rg]p�W)khO�\±ixWrO�Q�¸3kh\�\]Vts�Y�\]U�k�W)V;^a`_bci=�GO�WrWrO�~�s©YfV
Ywvxg]\�p?W)kyO�\�O�vÅWrz]T�ky\K�XT-p�W)T?U_ptz|Y��X��T�ixQBoDs��G�}T?v�W-RBz]kh��zm��Yfkh\��B^ukh��z�W-R
ZhO��®��Y�kh\���NDz]T�8KÆ�ky\�ÆtM Q�z|Y�VrT�Vrz�kyv�WDdfY�Zhg�T{khV�����T-U�W)O�¶ £ � 8�7

M�8 o���b°ÇLg]Y�Zhk�W���v=Y�p?WrO��jU]kyVXWr�rkh��g�W)kyO�\]V�i=È©¸[WrO�QBs�Y�\]U°Wrz]T-ky��^�`cb
i=�GO�WrWrO�~esuY�V�Y�vxg�\]p?WrkhO�\�O�v©Wrz]T�kh\��XT-p?WrT-U�ptz|Yf�r��T�ixkh\cQBoDs"�}�}T?v�W-R
z]kh��zm��Yfkh\���^%ky��z�W	R]ZyO��q��Y�ky\�� 8�8

M £ É \�T-�r�f�±�rT-p?O�\]V�W)�rg�p?W)kyO�\Êi=kh\«QBoDs kh\ºYmp-T-ZyZ��ukyWrz«\�OµU]T?Q�O�VrkyWrT-U
T-\]T?�r����O���WtY�ky\]T-U��uk�W)zmW)z]T{vxO�g]�uYfZh��O��XkyWrz]~�V?� 8��

M�� É \�T-�r�f�cU]kyVXW)�Xkh�]g�W)khO�\µO�v�Q]kyO�\]VaYfW�8���¦�­{T?ËÌi�W)O�Q_ZhT?v�Wts�¸[M�¶�¦�­{T?Ë
ixW)O�Qc�rky��z�W"s�¸S7�¦�­{T?ËÌix��O�WXW)O�~ÌZhT�v�W"suY�\]U±¤�­{T?ËÍi=�GO�WXW)O�~Î�rky��z�W"s
kh~�Q]kh\]��kh\]�wkh\�WrOeY�o � ~�O�U�g]ZhT�YfW�ÏmÐÑ¦�Ò48�����^uT-Vrg�ZyW)V Y��rT�Vrz]O��u\
vxO���W)z]T{vxO�g��uY�Zh��O��rkyWrz]~�V-¸�½�½�¸|½Â`«¸G¾�½;M�Y�\]U_¾�½�7�� £ M

M�� É \�T-�r�f���rT?VrO�Zyg�W)kyO�\Ãi=ky\°Óws�dLV-�}�GT	Yf~ÔT-\]T?�r���Õi¿­{T?Ë�s�vxO��{Q]khO�\�V
kh~�Q]kh\]��kh\]��Y�o � ~�O�U�g]ZhTaYfWuÏwÐ®¦�Ò48�����NDz]T��rT-VXg]ZyWrVuY��rT{VXz]O��u\�vxO��
W)z]T{vxO�g]�DU�kyÖ�T-�rT?\�WaYfZh��O��XkyWrz]~�V?¸�½Å½�¸|½Â`º¸|¾�½;M�Yf\]Uc¾{½Â7L� £ 7

M�¡ o�O�\�d�T-�XVrkyO�\Àv=Y�p?WrO��rVei=QBoD·�­{T?Ë{s�vxO���Q]khO�\�Vjkh~�Q]ky\]��kh\��µYco �
~�OLU]g]ZyTDYfW©ÏwÐ×¦�ÒØ8�����NDz]T%�rT?Vrg]Z�W)V©Y��XT%VXz]O��u\�vxO���W)z]TDvxO�g]�ÂU�kyÖ�T-�rT?\�W
Y�Zh��O��rkyWrz]~�V-¸�½�½�¸|½Â`«¸B¾{½�M�Y�\]U_¾�½�7�� £ 8

M�¶ É \�T-�r�f��U�khVXWr�rky�]g�W)kyO�\wO�v�T?ZhT?p?W)�XO�\]V;YfW�M�¶�¦�­�T�ËÙi�W)O�Q�ZhT�v�W"s�¸|M	¦�¦�­�T�Ë
ixW)O�Qc�rky��z�W"s�¸S7�¦�­{T?ËÌix��O�WXW)O�~ÌZhT�v�W"suY�\]U±¤�­{T?ËÍi=�GO�WXW)O�~Î�rky��z�W"s
kh~�Q]kh\]��kh\]�wY�o � ~�O�U]g�ZhT�YfW%W)khZyT����BNDz]TjU]kyVXWr�rkh��g�W)kyO�\]VDO�v©YfZhZ�W)z�T
Y�Zh��O��rkyWrz]~�V-¸�½�½�¸|½Â`Ú¸G¾{½�M�Y�\]Uµ¾{½Â7¥Y��XT�ky\]p-Zyg]U]T?U�� £ ¡

M�¤ É \�T-�r�f�m�rT-VXO�Zhg�W)khO�\°ixkh\_Óws�dLV?���GT	Y�~ÛT-\]T?�r���°i¿­{T?Ë{s�vxO��uT-ZhT?p?Wr�rO�\]V
kh~�Q]kh\]��kh\]��Ymo � ~�O�U]g�ZhT�YKWaW)kyZhTj���SNDz�T¥�rT-VXg]ZyWrV{Y��XT�Vrz]O��u\�vxO��
W)z]T{vxO�g]�DU�kyÖ�T-�rT?\�WaYfZh��O��XkyWrz]~�V?¸�½Å½�¸|½Â`º¸|¾�½;M�Yf\]Uc¾{½Â7L� £ ¶

7�¦ o�O�\�d�T-�XVrkyO�\�v=Y�p?WrO��rV�ixQBoD·�­{T?Ë�suvxO�� T-ZyT-p�W)�rO�\]V{kh~�Q]kh\���kh\]��Ymo �
~�OLU]g]ZyT�YKW�WrkhZhT����GNDz]T��XT-VXg]ZyWrV Y��XT�VXz]O��u\cvxO���Wrz]T�vxO�g���U]k�ÖST?�rT?\3W
Y�Zh��O��rkyWrz]~�V-¸�½�½�¸|½Â`«¸B¾{½�M�Y�\]U_¾�½�7�� £ ¤

7�M n khVXWr�rky�]g�W)kyO�\]V�O�v�T-\]T?�r����U�T-QGO�Vrk�W)T-U±����~�g�O�\]V�YfWwM�¶�¦m­�T�Ë�kh\
W)z]T{W)z��rT-T�~�O�U]g�ZhT-VuO�v[W)z�T�NDkyZhT�o�YfZSW)T?VXW)�GT	Yf~µ�G^uT-Vrg�ZyW)V%Y��XT�Vrz]O��u\
vxO��DW)z]T�U]kyÖ�T-�XT-\�W��rT-p?O�\]V�W)�rg�p?W)kyO�\cYfZh��O��XkyWrz]~�V?¸]½�½;¸B½Â`º¸G¾{½�M�Y�\]U
¾�½�7�� ��7

�



9;:=<?>�@BA%Ü�Ý]ÞPß=JL<

M b�g]~�~�Y�����OfvÂY�Q]Q�ZhkhT?U�p-g�WrVDvxO���W)z]T�Q]kyO�\�Y�\|Y�Z��LVrkhV?� 8�¤

7 É \�T-�r�f���rT?VrO�Zyg�W)kyO�\mO�vÅQ�khO�\]V��uk�W)z�Y�\�kh\]p?khU]T?\�W%Y�\]��ZyT{O�vÅÏ¥Ð®¦�Ò48���� 8�¤

8 �ÅY��rY�~�T�W)T?�rVjOfv�W)z]T��]WjvxO���Q]kyO�\]V��ukyWrzÀY�\°ky\]p-kyU]T-\�W�Y�\]��ZyT�Ofv
ÏwÐ®¦�Ò48���� 8�¤

£ É \�T-�r�f�µp-Y�Zhky�]�)YKW)khO�\mv=Yfp?W)O��rV%QBoD·�­{T?ËàOfvÂQ]khO�\]V%�uk�W)zµY�\cky\]p-kyU]T-\�W
Y�\]��ZyT O�v�Ï¥Ðq¦�Ò48���� £ ¦

� b�g]~�~�Y�����OfvÂY�Q]Q�ZhkhT?U�p-g�WrVDvxO���W)z]T�T?ZhT-p�W)�XO�\_Yf\|Y�Zy�LVXkhV-� £ �

� É \�T-�r�f�m�rT-VXO�Zhg�W)khO�\�O�v�T?ZhT-p�W)�XO�\]VD�ukyWrz_Y�\�kh\�p-khU�T-\�W%Y�\]��ZyT{O�vÂ¤�¦�á�YKW
W)khZyT���� £ �

¡ É \�T-�r�f�°p-Y�Zhky�]�)YfWrkhO�\±v=Y�p�W)O��XVjQBoD·�­{T?Ë²O�vDT-ZyT-p�W)�rO�\]Vj�ukyWrzÀY�\
kh\]p?khU]T?\3W%Yf\]��ZhT{Ofv�¤�¦�á%YKW%WrkhZyT���� £ �

¶ �ÅY��rY�~�T�W)T?�rV%O�v�W)z�T��]W�vxO��u~�g]O�\�V%�uk�W)zcYf\_kh\�p-khU�T-\�W Yf\]��ZhT�O�vÂ¤�¦�á
YfWDW)kyZhT���� ��M

�



â ã?ä >�H�@}å[FPæ�>�:=@ ä

¾ Q�W)ky~�Y�Z�½ÅkhZ�W)T-�Xkh\]��i»¾�½�s}kyVÅYf\�Y�Zy��O��rk�W)z]~×�uz]khptz��rT?p-O�\]V�W)�Xg]p?WrVÅW)z]T�Y�~�Q]Zhk�W)g]U]TÂOfvBY�\
Y�\|Y�ZyO��DVrky��\|Y�Zfvx�rO�~qkyW)V}U�kh��k�WtY�ZKV)Y�~�Q]ZyT-V-�-��\�Wrz]T©lÂNu�Il b�z]Y�U]�rO�\]khpÂNDkyZhT�o�Y�ZyO��rky~�T�W)T-�
i=NDkyZhT�o�YfZ�s;W)z�T�Y�~�Q]Zhk�W)g]U�T{O�v�W)z�TjVrky��\|Y�Z}kyV�Q��rO�QGO��XWrkhO�\]Y�Z�W)O�W)z]T�T-\]T?�r����U]T?Q�O�VrkyWrT-U
kh\ÊWrz]Tc�XT	Y�U]O�g�W�p-T?ZhZ»¸�Wrz]T-�XT?vxO��XT±¾{½çp	Y�\è�GTcg]VXT-U×Y�V�Yf\éT-\]T?�r���Ê�rT?p-O�\]V�W)�Xg]p?WrkhO�\
Y�Zh��O��rk�W)z]~��]��\�Y�U�U]kyWrkhO�\�kyWaY�ZhVXO��XT-p-O�\]VXWr�rg]p�W)V W)z�T�W)ky~�T�kh\�vxO��r~�YfW)kyO�\mO�v�Wrz]TjVXkh��\|YfZ
Y�\]U�Q]�rO�dLkhU�T-V%Y���Y	��W)Owp-Y�Zhp?g]ZêYfWrT W)z]T�Ç3g|Y�ZykyW���O�vPWrz]T��rT?p-O�\]V�W)�Xg]p?WrkhO�\]V?�

NDz]T�ky~�Q�ZhT-~�T-\�W)YfW)kyO�\{O�vB¾{½�kh\�p	Y�ZyO��rky~�T�W)�X����YfVÅO��Xkh��ky\|Y�ZhZ��%Q]�rO�QGO�VXT-U�YfVÅY%VrO�Zyg�W)kyO�\
W)OjWrz]TaQ��rO��]ZyT-~�O�vI\]O�khVrT�O�Q�Wrkh~�khë	YKW)khO�\¥kh\eZykhÇ3g]khU�khO�\]khë-YfW)kyO�\wp	Y�ZyO��rky~�T�W)T-�XV��;O��X¢Lky\]�
kh\ÀYµz]kh��zºZhg]~�kh\�khVrk�W���T-\�dLkh�XO�\]~�T-\�W�ìíM-î»�P��\�Wrz]khV�¢Lky\]U�O�vup-Y�ZhO��rkh~�T?WrT-�XV�Wrz]T�VXkh��\|YfZ
khVwO�v�W)z]TµO��rU]T?�wO�v{z3g]\]U]�XT-U]V�O�v{\|Yf\]O�VrT?p-O�\�U]V�U]g�T�WrOºW)z�TµU]�Xkyv�W¥d�T-ZhOLp-k�W��ÕO�vaWrz]T
ptz|Y��X��T-V�kh\±W)z]T�Y�p�W)kyd�Tw~�T?U]khg]~�����\«z]kh��zºZyg]~�ky\]O�VXkyW��_Y�p-p?T-ZhT?�)YfWrO��rV�i=Y�V�Wrz]T��I¬ oDs
W)z]T��]g]\]ptz�p?�rO�VXVrky\]�jQGT-�XkhOLU�kyV;~�g�ptzeVrz]O��XW)T?�{i»7���\]V�vxO���Wrz]Ta�I¬aoDs©W)z]Y�\�W)z�T�VXkh��\|YfZ
W)ky~�TcU�O�~�Yfkh\���laVmYÀp-O�\]VrT?ÇLg�T-\]p?TºW)z�T±Y�~�O�g]\�W�O�v�Q]khZyT_g]Qï\]O�kyVrT�ky\éW)z]T�VXkh��\|YfZ
vxO��rp?T-VuW)z]T�kh\�W)�XO�U�g]p?WrkhO�\mO�v�Y�p-g�WaO�\�W)z]T��rT?p-O�ZyT-p�W)khO�\�Wrkh~�T�OfvÅW)z�T�ptz|Yf�r��T?V-¸B�uz]khptz
khV�z|Y��rU��ukh�rT?U�kh\«W)z]T�vx�rO�\�WjT-\]UÀT?ZhT-p�W)�XO�\]khp?V�OfvDW)z]T�U]T?WrT-p?WrO��-�Å¬�O��;T?d�T?��W)z]kyV�Wrkh~�T
~�g]V�W�\]O�WÅ��T�W)OLO�VXz]O���W��GT-p	Yfg]VrT�Wrz]T;Wrz]T-�X~�Y�Z3\]O�khVrT�W)O�Vrkh��\|Y�Z3�)YfWrkhO�kh\]p?�rT	YfVrT-VÅY�VPWrz]T
�rT?p-O�ZyT-p?WrkhO�\¥Wrkh~�TDO�vSWrz]T�ptz]Y��r��T?V;U�T-p-�XT	Y�VXT-V?��NDz]T?�rT%khV�Y�\�O�Q�W)ky~�YfZ]�rT?p-O�ZyT-p?WrkhO�\¥Wrkh~�T
�uz]khptz�~�ky\]kh~�khë?T-VÅWrz]Tup-O�\�Wr�rkh��g�W)kyO�\�Ofv��GO�W)z�VrO�g��rp-T?V�O�vS\]O�kyVrT���NDz�T�Q]�XO��]ZyT-~�Y��XkhVrT?V
�uz]T-\eWrz]khV�O�Q�Wrkh~�Y�Z]W)ky~�Tup-Y�\]\]O�W���T�p-O�\�VXWtYf\3W�U]g]�Xkh\]��W)z]T�ZhkyvxT�W)ky~�TDO�vSW)z]T�U]T?WrT-p?WrO��
U]g]TuW)O�g]QGU|YfWrT-V�kh\¥W)z]T%Zhg�~�ky\]O�Vrk�W���O���Y���T-ky\]��kh\¥W)z�T%T?ZhT?p?W)�XO�\]kyp-V©p-O�~�QGO�\]T-\�WrV-�3NDz]T
¾{½�Y�Zh��O��rk�W)z]~à�XT-U]g�p-T-VDWrz]T \]O�kyVrT%W)O�W)z�T ZhT�d�T-Z�O�v}W)z�T O�Q�Wrkh~�Y�Z|�rT?p-O�ZyT-p?WrkhO�\�W)kh~�T%kh\
W)z]T�p-Y�VrT?V%�uz]T?�rT�W)z]kyV�W)ky~�T kyVD\]O�W%O�Q�Wrkh~�Y�ZGkh\�W)z]T�z|Yf�rU���Y��rTf�

��\�NDkhZyT�o�Y�Z»¸BWrz]T��XT	Y�U]O�g�W{khV��|Y�VXT-U�O�\�Q]z�O�W)O�~jg]ZyWrkhQ]ZykhT-�XVD�uz]O�VrT�v=Y�VXW{VXkh��\]Y�Z�i»ðÙ7�¦
\]Vts©Y	d�O�kyU]V©W)z]kyV�Q��rO��]ZyT-~Îì/7Kî»�3¬�O��;T?d�T?�-¸�Yfv�W)T?�©Wrz]T%Vrz|Y�QGT-�?¸�W)z]T%Vrky��\|Y�Z|z|YfV;YfZhVrO�p-O�\�Æ
W)�Xkh�]g�WrkhO�\�V©vx�XO�~àW)z�T�W��;O�\]O�kyVrT%VrO�g]�Xp-T?V�p-O�\]VrkyU]T-�XT-Ueky\�ìíM-î¿¸3Q]kyZhTug]Q�Y�\]UeT?ZhT-p�W)�XO�\]khp?V
\]O�kyVrT��|NDz�T-�rT�vxO��rT{Wrz]khVuY�Zy��O��XkyW)z�~ñkyVDVXW)kyZhZ�g]VrT�vxg]ZIkh\�W)z]kyV�W��LQ�T�O�vPp	Y�ZyO��rky~�T�W)T?�rV-�

¾{½�kyV[T?\�d�kyV)Y���T-UjWrO��GT;ky~�Q�ZhT-~�T-\�WrT-U�kh\�W)z]T;^uT	Y�U�¾{g�W�n �Xkyd�T?�;i»^D¾{n�s�p	Y��XU]VI�uz]khptz
Y��rTµQ|Y���W�O�vaW)z]TµlÂNu�Il bÊnul%ò´T?ZhT?p?W)�XO�\]kyp-V_ì/8fî»��l¯^D¾{n¯~�OLU]g]ZhTm�XT	Y�U]V�O�Q�Wrkhp	YfZ
�|�GT-�rV vx�XO�~ÍWrz]T�vx�rO�\3W�Æ�T?\]U�T-ZyT-p?Wr�rO�\�khp-V?��NDz]T��|�GT-�XV W)�rY�\]Vr~�kyW Y�ZhZ[W)z]T¥ky\�vxO��X~�YfWrkhO�\
O�vjY�\qT�d�T?\3W_VrT?ZhT-p�W)T?Uq���èW)z�T±�]�rVXWµZhT�d�T?Z W)�rky����T?��kh\ïU]kh��kyWtYfZ%vxO��X~�YKW	��NDz]T«^D¾{n
~�OfW)z]T?�r�GO�Y��rU�khV[U]T-VXkh��\�T-U�W)O�z]O�ZyUj~�T-ë-ë-Y�\]ky\]T�p-Y��rU]V[�uz]khptzwYf�rT�T-Ç3g]khQ�Q�T?U��ukyW)z�ZêY�V�W
��T-\�T-�)YKW)khO�\mn kh��k�WtY�Z�b�ky��\|Y�Z��Â�rOLp-T-VXVrO��XV�i»n�b���s���NDz]T-VXT�n�b��©VDp-Y�\m��TaQ]�rO����)Y�~�~�T?U
W)O�kh~�Q]ZhT?~�T?\3W�T?\]T-�X�����rT-p?O�\]V�W)�rg�p?W)kyO�\�Y�Zy��O��XkyW)z�~�V?�3¾ \]p-T%W)z]T�T-\]T?�r����khV�p	Y�Zyp-g]ZhYfW)T?U
W)z]T¥ky\�vxO��X~�YfWrkhO�\µkhV{VXT-\�W�W)OeW)z�T�VXT-p?O�\]U«ZhT?d�T-ZÅWr�rky����T-�?¸�Wrz]Tw\]T��LW�VXWrT-Q«O�v�W)z]T¥U|YKWtY
Y�p-Ç3g]kyVrk�W)khO�\�ptz|Yfkh\��LNDz]T ~�YK��kh~�g�~ÙY�ZhZyO���T?U��)YKW)TaOfv�W)z]T�lÂNu�}l{b��|�XVXWDZyT?d�T-ZBW)�rky����T?�
i¿ðçM�¦�¦�¢�¬%ë�s�Y�\�UeW)z]T{p?O�~�Q�g�W)ky\]��QGO��;T-�DZykh~�kyW)YfW)kyO�\]VÂO�vIW)z�T�n�b��ÂV�kh~�Q�O�VrTaVXT?d�T-�rT
p-O�\�VXW)�rY�kh\�WrV©WrO{W)z]TDp?O�~�Q�ZhT���k�W���O�vGW)z]T%Y�Zy��O��XkyW)z�~�VI�uz]khptz�~�Y��j��Tuky~�Q]ZyT-~�T-\�W)T?U¥O�\
W)z]T?~µ�I¬%O���T�d�T-�jY���O�OLU±Q�T?�XvxO��X~�Y�\�p-T¥O�v;W)z]TwVrT?p-O�\�U°ZhT�d�T?Z©Wr�rky����T-�{�XT-Ç3g]ky�rT-V�z]ky��z
Y�p-p?g]�)Yfp?��O�v�Wrz]T�T?\]T-�X�����rT?p-O�\]V�W)�Xg]p?WrkhO�\��GNDz]T?�rT?vxO��rT�Yf\3��YfZh��O��XkyWrz]~Ûky~�Q]ZyT-~�T-\�W)T?U

¡



kh\�W)z�T�n�b��©VuVXz]O�g]ZyU��XT	Y�ptz_Y¥p-O�~�Q]�rO�~�kyVrT �GT?W��;T-T?\cVrky~�Q]Zykhp?kyW���Y�\]U�Y�p?p-g]�rY�p?�ºì £ î»�

NDz]khV�\]O�WrT�T"��Q]ZêY�ky\]V�VrT�d�T-�rY�Z;Y�VrQGT-p�W)VjOfv�W)z]T�¾{½×ky~�Q�ZhT-~�T-\�W)YfW)kyO�\ckh\±W)z�T�NDkyZhT�o�YfZ
T-\�dLkh�XO�\]~�T-\�W	�}NDz]TwW)z�T-O��XT?W)kyp	Y�Z©YfVrQGT-p?WrV�Ofv�W)z�T�YfZh��O��XkyWrz]~¯Yf�rTwT���QGO�VrT?U°kh\ºb�T?p��P7
Y�\]U�laQ]QGT-\�U]k���l��LNDz�T�p-Y�Zhp?g]ZêYfWrkhO�\¥OfvSW)z�Ta¾{½±Q|Y��rY�~�T�W)T?�rV©khV©T���Q]ZhY�kh\�T-U�kh\�b�T-pf��8��
NDz]T�Y�Zh��O��rk�W)z]~ókh~�Q]ZhT?~�T?\�WtYfWrkhO�\�kh\mp	Y�Zykh�]�rYfW)kyO�\��Xg]\]V�Y�\]U��ukyWrzm�rT	YfZ}Q]z���VXkhp?V�U|YKWtY
khV�Vrz]O��u\±kh\±bLT-p £ �GNDz]T¥�XT-Vrg�ZyW)V Y��rT���kyd�T-\�kh\cb�T-pf�I��Y�\�Uc�|\|Y�ZyZy��W)z�T�p-O�\�p-Zhg�VrkhO�\]V
Y��rT�VXg]~�~�Y��Xkhë-T?U�kh\µb�T?p��B���

ô õ :=E ä Ý|ß�H�JLæ�@ ä <?>	HfF[æ�>�:x@ äÃö :x>�÷ïø�C

¾{½°p-O�\�VrkhV�W)V;kh\�Y���T?kh��z�W)T?U�Vrg]~óO�v}Wrz]T Vrky��\|Y�ZBVrY�~�Q�ZhT-V�W)O��rT-p?O�d�T-�Dk�W)V;Q|Y��)Yf~�T�W)T-�XV
i»Y�~�Q]ZykyW)g�U]T�Y�\]U_Wrkh~�T�s��uz]kyZhT�~�ky\]kh~�khë?kh\]�jWrz]T�\]O�khVXTjky~�Q|Yfp?W	�|NDz�Tj~�T?W)z�O�U���kyT-ZyU]V
W)z]T�Y�~�Q]ZykyW)g�U]T�Y�\]UÀWrkh~�TeO�vaY«VXkh��\|YfZ�Q]g]ZyVrTm��k�d�T-\ÁYc�|\]k�W)T�\3g]~��GT-�wO�v�V)Y�~�Q]ZyT-U
Vrky��\|Y�ZSdfY�Zyg]T-V?�|NDz]T{W)z]T?O��rT�W)kyp	Y�Z�U�T?d�T?ZhO�Q�~�T?\3W�U]T?Vrp-�Xkh�GT-U�z]T-�XT�khVDWtY�¢fT-\mvx�rO�~ÔìùM?î¿�

�}T?W	ú/VIU]T?�]\]T�ûSi�üXs�Y�V�W)z]T©VXz|Y�QGT©vxO��r~qvxg�\]p?WrkhO�\�O�vLW)z]T©VXkh��\|YfZBi=\]O�khVrT�vx�XT-T	s}\�O��r~�Y�Zhkyë-T?U
kh\�Y�~�Q]Zhk�W)g]U�T���NDz�T�VrY�~�Q]ZhT?VDp	Y�\mW)z3g]V%��T�T"��Q��rT-VXVrT?U�Y�V-R

ý ixüXs©Ð×þ%û�i�üXsSÿ i6M�s

�uz]T-�XT ý ixüXsÂ�rT?Q]�rT?VrT?\3WrV�W)z]TuW)ky~�TuVrY�~�Q�Zhkh\���vxg�\]p?WrkhO�\�Y�\]U�þqkyV�Wrz]T%Wr�rg]TaY�~�Q]Zhk�W)g]U]T
O�vIW)z]TaVrkh��\|Y�Z¿�LNDz]T{VXT?WDO�v[VrY�~�Q�ZhT-V�Y��rT�WtY�¢fT-\�vx�rO�~ ý ixüXs�YKWD�rT?��g]ZêYf�;W)ky~�T%kh\�WrT-�XdfY�ZyV
ü��PY�\]UµY��rT{��k�d�T?\µ���GR

ý �SÐqþ�ûSixü��ês©Ð×þ%û��3Ò i»7�s

��v��;Takh\�Wr�rOLU]g]p-T%kh~�QGT-�XvxT?p?WrkhO�\]V©U]g�T%WrOj�rT-Y�ZBT-ZyT-p?Wr�rO�\�khp-V©W)z�T�VrY�~�Q�ZhT-V�\]O��ï�GT-p-O�~�TfR

ý �SÐqþ�ûSixü������Bs��
	��3ÿ i=8�s

�uz]T-�XT��wkhVÅWrz]TDQ]z|Y�VXTD��T�W���T?T-\�W)z]TDU]ky��kyWrkhë?T-�[O�g�W)Q�g�W�Y�\]U¥W)z�T�
�Y�\]U�	��BkyVÅW)z�TD\]O�khVXT
W)T?�r~����ºT ��Yf\3W�þÄY�\]U��eWrO¥��TaO�g�W)Q�g�WDQ|Y��rY�~�T?W)T?�rV;O�vIW)z]T{YfZh��O��XkyWrz]~µ��NDz]T-�XT?vxO��XT�¸
kh\�O��XU]T-��W)O�Zhky\]T	Yf�rkhë?T�Wrz]T¥U]T-QGT-\�U]T-\]p?T�Ofv�� �uk�W)zcWrz]O�VrT¥Q]Y��)Y�~�T?WrT-�XV-¸S�;T¥~�Yf¢�TwY
NÅY	�LZhO��-ú/V%T"��Q|Y�\]VXkhO�\µYfWD�|�XVXW%O��rU�T-�-R

ý ���®þ�ûSixü���s��Àþ���û���ixü��xs���	��SÐqþ%û����Àþ���û��� �
	��3Ò i £ s

NDz]khV�Y�Q]�XO	��ky~�YKW)khO�\�kh\�W)�XO�U]g�p-T-V�YwU]T-QGT-\]U�T-\]p?T�O�\µWrz]T�ÇLg]Y�Zhk�W���O�vÅWrz]T��rT-p?O�\]V�W)�rg�p�Æ
W)kyO�\]Vj�uk�W)z����Å��v��ÕkyV�T-Ç3g|YfZ�W)O�ë?T-�rO�Wrz]T�NÅY	�LZhO��-ú/V�T���Q|Y�\�VrkhO�\ÃkyV�T���Y�p�Ww�]g�W¥�uk�W)z
kh\]p?�rT-Y�Vrky\]� ��Wrz]T�Ç3g|Y�Zhk�W��eO�v[W)z�T��XT-p?O�\]VXWr�rg]p�W)kyO�\µU�T-p-�XT	Y�VXT-V?�

¶



�}T?W	ú/VuU]T?�]\]T�\�O��qW���O�Ç3g|Y�\�W)k�W)khT?V-R

! Ð "#�%$ î §&� ý �3ÿ i»��s

' Ð "#�%$ î ª(� ý �3ÿ i=��s

�uz]T-�XT)	×khV�Wrz]T�\Lg�~���T?��OfvaVrY�~�Q�ZhT-V�Y�\�U+*ÄY�\]U-,ºY��rT�vx�XT-TmQ|Y��rY�~�T�W)T?�rV�O�v�Wrz]T
Y�Zh��O��rk�W)z]~�p	YfZhZhT?Uµ¾�½��;T-ky��z�W)V-��°T��rT?Ç3g]kh�XT�\]O��ÄWrz]T�T"��Q�T?p?W)T?U_dfY�Zhg�T-V%O�v ! Yf\]U ' i/. !�0 Yf\]U1. '20 s�vxO���3ÔT�d�T?\3WrV O�v
T-Ç3g|Y�ZIYf~�Q]ZykyWrg]U]T{Y�\�U�Wrkh~�TaW)Ow�GT�T?Ç3g|Y�Z�W)O�þ Y�\]U�þ����XT-VrQGT-p�W)k�d�T-Z��GR

þqÐ4. !�0 Ð5. "#�%$ î §&� ý � 0 Ð "#�%$ î §&�6. ý � 0 ÿ i»¡�s

þ���Ð5. '20 Ð4.�"#�%$ î ª(� ý � 0 Ð "# �%$ î ª(�7. ý � 0 Ò i=¶�s

��vP�;T{Vrg��]VXWrkyW)g�W)T ý �I���±i £ s�kh\�T-Ç3g|YKW)khO�\]V�i¿¡�s;Y�\]Uºi»¶�s;Y�\]U�Y�VrVXg]~�T�Y�ZhZ�Q|Y��)Yf~�T�W)T-�XV
W)Ow�GT�p?O�\]V�WtY�\�W%T���p-T?Q�WaWrz]T�\]O�kyVrT�¸98�¸]�;T���T?W-R

þqÐ4. !�0 Ð "# �:$ î i=þa§&�hû;���Àþ��|§&�êû��� �Á§&��.<	�� 0 sSÿ i=¤�s

þ���Ð5. '20 Ð "#�%$ î ixþ ª(�êû;���Àþ��]ª=�hû �� �Ãª=�6.<	�� 0 sSÒ i�M	¦�s

�°TuWtYf¢�TuW)z]T%T���QGT-p?WrT-UedfY�Zyg]TuO�v>	���¸�.<	�� 0 ¸LY�V©ë-T?�rO]�3NDz]kyV;kyV©Wrz]T%p	Y�VXT�vxO���Y�­�Y�g�VrVrkhY�\
U]khV�W)�Xkh�]g�WrkhO�\��uz]khptz�khV�Wrz]T�Y�Q]�rO	��kh~�YfWrkhO�\�O�v�Y¥~�O�U�T-ZSvxO��;W)z]T?�r~�Y�Z�\]O�kyVrT�Y�\�U�g�VrT-U
Y�ZhVXO vxO���Q]kyZhT�g�Q�\�O�khVXT��@?%O�W)T�Wrz|YfW©kyvBWrz]khVÅdfY�Zyg]TDkhVÅU]kyÖ�T-�XT-\�WÂvx�rO�~Ñë-T?�rO�kyWÂp-Y�\w��TuYf��Æ
VrO��X��T?Uwkh\�W)O{Y QGT-U�T-VXW)Y�Z¿��NDz]T-�XT?vxO��XTDkyv|�;TDVrg]��Wr�)Y�p�WÂW)z]kyV�QGT-U]T?VXWtYfZ�vx�rO�~ W)z�TDV)Y�~�Q]ZhT?V
O��a�;T¥kh\�W)�XO�U�g]p-TjY�W)z]ky�rUcQ|Yf�)Y�~�T?WrT-� U]T��|\]T?UºYfVaW)z]TjQ�T?U]T-V�WtY�ZuixVrT?T¥laQ]QGT-\]U�k���l s
W)z]T�Y�Zh��O��rk�W)z]~ÍkhV�VXWrkhZhZ�dfY�ZykhU��}NDz�T�kh~�QGO��XW)Y�\�W�Q�O�ky\�WjkyV�Wrz|YfW�W)z]T�\]O�kyVrT�z|Y�V�WrOµ�GT
VXW)YfW)kyO�\|Y�����¸Åk»�4Tf�y¸[W)z]T�VXWtYKW)khV�W)kyp	Y�Z�Y�d�T-�rY���T-V¥~jg]VXWw�GT�W)ky~�T�kh\]U�T-QGT-\]U]T?\�Wcì/�Kî»�A�ïk�W)z
W)z]kyVuY�VrVXg]~jWrkhO�\mT-Ç3g|YKW)khO�\]V�i»¤�s�Y�\�U�i6M�¦�s��GT-p-O�~�TfR

þqÐ4. !�0 Ðqþ "#�%$ î §&�hû;���Àþ��5"#�:$ î §@�yû �� ÿ i�M�M�s

þ���Ð5. '20 Ð×þ "#�%$ î ª(�hû;���Àþ�� "#�%$ î ª(�hû��� Ò i�M�7�s

¤



½|�rO�~¯i�M�M�s�Y�\]Uºi�M�7�s���T�VXT?W%\]O��qWrz]T{vxO�ZhZyO��ukh\]��vxO�g]�Dp-O�\]VXWr�)Y�ky\3WrV�vxO���Wrz]T{��T?kh��z�W)V?R"B�:$ î §&�hû;��ÐÑM©ÿ "B�:$ î ª(�hû;�SÐq¦Dÿ"B�:$ î §&�hû �� Ð®¦Dÿ "B�:$ î ª(�hû �� ÐC��M©Ò i�M	8�s

?�O�WrTÂW)z|YfWI�;T;z]Y�d�T�U]T��|\]T?UD3àT�d�T-\�WrVP�ukyWrz�T?Ç3g|Y�ZLY�~�Q]Zhk�W)g]U]T�Y�\]U�W)kh~�T�W)O%p	YfZhp-g�ZêYfWrT. !�0 Y�\]UE. '90 ��¬�O��;T?d�T-�ÂW)z]T�U]khV�W)�rky�]g�WrkhO�\�O�v ! Y�\�U ' dfY�Zyg]T-VÅkhV��]�XO�Y�U]T?U¥���jW)z�TD\]O�khVXT
p-O�\�Wr�rkh��g�W)kyO�\�����\�O��rU]T?�ÂW)O�~�ky\]kh~�khë?T;W)z�khV©T?Ö�T-p�W;�;T��XT-Ç3g]ky�rTuW)z]TuQ|Y��rY�~�T?W)T?�rVF*±Y�\]U,¥W)O��GT{p	Y�Zyp-g]ZhYfW)T?U�VXg]ptzµWrz|YfWDWrz]T?�m~�kh\]ky~�kyë-TuW)z]T ! Y�\]U ' dfY��rkhY�\]p?T-V-�
NDz]T�d�Yf�rkêYf\]p-T?VDO�v ! Y�\]U ' Y��XT���kyd�T-\m����R

Ë�Y���i ! sÂÐïË�Y��	i "# �:$ î §@� ý �xsSÿ i�M £ s

Ë�Y���i ' sÂÐ×Ë�Y��-i�"#�:$ î ª=� ý �xsSÒ i�M���s

��vÅ�;T�U]T?d�T-ZhO�Q_Y���Y�kh\mT-Ç3g|YKW)khO�\]V�i�M £ s�Y�\]U°i�M���s�g�Vrkh\��_i £ s;�;T�z|Y	d�T�R

Ë�Y���i ! sÂÐïË�Y��	i=þ "# �:$ î §&�êû����°þ�� "#�:$ î §@�hû��� � "#�%$ î §&�G	��=sSÿ i�M	��s

Ë�Y���i ' sÂÐ×Ë�Y��-i=þ "# �:$ î ª=�yû����Àþ�� "#�%$ î ª(�yû��� � "# �%$ î ª(�H	��xsSÿ i�M�¡�s

�uz]T-�XTjYf��Y�kh\mYfZhZ�Wrz]T�Q|Y��rY�~�T�W)T?�rV%Y��rT�p?O�\]VXW)Y�\�W%T���p-T?Q�WI8��?�O�WrTaW)z]YfW�Ë�Y��	i»§��KJ�s©Ð×Ë�Y��	iLJ�s;k�v[§�kyV�p-O�\�VXWtYf\3W-�9�ïkyWrzeW)z]kyV-¸�T-Ç3g|YfWrkhO�\]V{i�M���s;Y�\]U
i�M�¡�s�p	Y�\���T��XT-U]g]p?T-U�W)O]R

Ë�Y���i ! sÂÐïË�Y��	i�"#�:$ î §@�G	���sSÿ i�M	¶�s

Ë�Y���i ' sÂÐ×Ë�Y��-i "# �:$ î ª=�M	��xsSÒ i�M	¤�s

��vÅ�;T�U]T?d�T-ZhO�Q�Wrz]T-~²�;T�O���WtYfkh\�R

Ë�Y���i ! sÂÐ "# �:$ î §�N� Ë�Yf�	iL	��=s�� 73 "#�%$ î "#O $9�:P î §&�x§ ORQ# iS	����T.S	�� 0 s-iS	 O �-.<	 O 0 sSÿ i¿7f¦�s

M�¦



Ë�Y���i ' sÂÐ "# �%$ î ª N� Ë�Yf��iS	��xs�� 73 "#�%$ î "#O $9�%P î ª(��ª OUQ# iL	����T.<	�� 0 s?iS	 O �-.<	 O 0 sSÿ i¿7LM�s

�uz]khptz�p	Yf\µ�GT�T���Q]�rT?VrVXT-Ucky\µY¥~�O��rT{p?O�~�Q|Y�p?WD��Y	��Y�V-R

Ë�Y���i ! sÂÐ M3 "#�GV O $ î §&��§ O Q# iL	����T.<	 O 0 s-iS	 O �-.<	 O 0 sSÿ i¿7�7�s

Ë�Y���i ' sÂÐ M3 "#�WV O $ î ª(�xª O Q# iL	����T.<	�� 0 s-iL	 O �T.<	 O 0 sSÒ i¿7f8�s

la��Yfkh\���T�VXg]Q]QGO�VrT�W)z|YKWX.<	�� 0 Ð®¦wY�\�UmWrz]T-\SR
Ë�Y���i ! sÂÐ M3 "#�GV O $ î §&��§ O Q# iL	��M	 O sÂÐ "#�GV O $ î §&��§ O .<	��G	 O 0 ÿ i¿7 £ s

Ë�Y���i ' sÂÐ M3 "#�WV O $ î ª(�xª O Q# iL	��H	 O sÂÐ "#�WV O $ î ª(�xª O .S	��M	 O 0 Ò i¿7���s

¾ g]����O�Y�Z�kyV{W)Om�|\]U«T���Q]�rT?VrkyO�\]V�vxO��Y*ïYf\]U�,m�uz�khptz°~�kh\�kh~�khë-T�W)z]T¥dfY��XkêY�\]p?T�Y�\]U
vxg]Zy�]ZhZ�W)z�T�p-O�\]VXWr�)Y�ky\3WrVjO�v�i�M�8�s"�>�°T�g]VrT�W)z3g]V�Wrz]Te�IY����)Y�\]��T�~�g�ZyW)kyQ]ZhkyT-�XV ~�T�W)z]OLU
���mp-O�\]V�W)�Xg]p?Wrkh\]�¥W)z�T�vxO�ZhZhO��uky\]�jW��;O�vxg]\�p?W)kyO�\]V?RZ\[ Ð "#�GV O $ î §&�x§ O .<	��M	 O 0 �
]Pi�"#�%$ î §@�yû����èM�s��
^5"#�%$ î §&�hû �� ÿ i¿7f��s

Z\_ Ð "#�GV O $ î ª(�xª O .<	��G	 O 0 �1`©i�"#�%$ î ª(�êû;�xs��1aGi�"#�%$ î ª(�êû��� �×M�sSÿ i¿7�¡�s

�uz]T-�XTb]}¸�^�¸c`«Y�\]UEaeY��XT W)z]T��IY����rY�\]��T{~jg]ZyWrkhQ]ZykhT-�XV-�?�T"��W{�;T¥Q|Y���W)khY�ZPU�T-�rk�dfYfW)T Z\[ Y�\]U Zd_ �uk�W)zc�XT-VrQGT-p�W�W)O�§&��Y�\]U±ª(�©Yf\]U�T-Ç3g|Y�ZPW)z]T?~
W)Owë-T?�rO]Re Z\[e §&� Ðq7 "#O $ î § O .<	��H	 O 0 �
]]û�����^�û��� Ð®¦Dÿ i¿7f¶�se Z\_e ª(� Ð®7f"#O $ î ª O .<	��G	 O 0 �1`Sû;����a�û �� Ð®¦DÒ i¿7f¤�s

É ÇLg]YfW)kyO�\]Vai¿7�¶�s©Y�\]Uci¿7�¤�sÂU�T?�|\]T%W���OjVrT?WrV�O�v�	µT?Ç3g|YfW)kyO�\]V?��N[O���T�W)z]T?���uk�W)z�Wrz]TuW���O
VrT�W)VDO�v}W��;O¥T-Ç3g|YfWrkhO�\�V�kh\ci�M�8�sÂ��T{z]Y�d�T{\]O��ïW���O¥V���V�W)T?~�VDO�v�	X��7�T-Ç3g|YfWrkhO�\]V�Y�\]U	g�Ê7¥g]\]¢3\]O��uV-�

M�M



�°Tap	Y�\�VXg]�]VXWrkyWrg�W)T�.S	��M	 O 0 �3��h�� O kh\±i»7�¶�s�Y�\]U±i»7�¤�s©�uz�khptz��rT?Q]�rT?VrT?\3WrV%Y�\�T-ZyT-~�T-\�W
O�v[W)z]T�\]O�kyVrT�Y�g�WrO�p?O��r�XT-ZhYfW)kyO�\e~�YfW)�Xk���U]T?�|\�T-UcYfV-R

h�� O Ð B°iL	����T.<	�� 0 s?iS	 O �-.<	 O 0 si B°iL	����T.<	�� 0 s N BºiL	 O �T.<	 O 0 s N Ð .)iL	����-.<	 O 0 s-iS	 O �T.<	 O 0 s 0j Ë�Y���iL	��xs�Ë�Y���iL	 O s Ò i»8�¦�s

� �¥z��LQ�OfW)z]T?VrT-Vk.<	�� 0 Ðq¦�Yf\]U�Ë�Yf��iS	��xs©ÐïË�Yf��iS	 O s�YfVl	���Y�\]Ug	 O Y��XT%VrY�~�Q]ZhT?VÂO�v�Wrz]T
V)Y�~�T \]O�khVrT�U]khV�W)�Xkh�]g�WrkhO�\S�LNDz�T-�rT�vxO��rT Wrz]T U]T?\]O�~�kh\|YKW)O���kh\±i=8�¦�s©khV�Yf�]VrO��X��T?U�kh\�Wrz]T
�IY����)Yf\]��T{~�g]Z�W)kyQ]ZhkyT-�rV;O�v�i¿7�¶�s�Yf\]Uºi¿7�¤�s"�

NDz]TY	g�Ê7�T-Ç3g|YfWrkhO�\�VuvxO���*ÕYf�rT{��k�d�T-\����GR
"B�:$ î §&�hû;��ÐÑM©ÿ"B�:$ î §&�hû �� Ð®¦Dÿ"BO $ î § O h�� O ��]|û;���
^�û �� Ðq¦ mkn|ÿ i»8�M�s

�uz]khptz�p	Yf\µ�GT{�u�rkyWXW)T?\�ky\m~�YfWr�rkù��vxO��X~�YKWuY�V-Ropppppppppppppppq
h î�î h î N Ò	Ò	Ò�h î " û î û �îh N î h N�N Ò	Ò	Ò�h N " û N û �N��� ��� � � � ��� ��� ���h " î h " N Ò	Ò	Ò�h "\" û " û �"û î û N Ò	Ò	Òcû " ¦ ¦
û �î û �N Ò	Ò	Òcû �" ¦ ¦

r7ssssssssssssssst

opppppppppppppppq
§ î
§ N���
§ "] ^

r7ssssssssssssssst
Ð

opppppppppppppppq
¦
¦
���
¦
M
¦

r7ssssssssssssssst
Ò i»8�7�s

NDz]TY	g�Ê7�T-Ç3g|YfWrkhO�\�VuvxO��I,�Y��rT���k�d�T?\µ���GR
"B�:$ î ª(�hû;�SÐq¦Dÿ"B�:$ î ª(�hû �� ÐC��M©ÿ"BO $ î ª O h�� O ��`Sû;���1a�û �� Ðq¦ mun|Ò i»8�8�s

M�7



��\µ~�YfWr�rk���vxO��X~�YfW�i»8�8�s��XT	Y�U�V-Ropppppppppppppppq
h î�î h î N Ò	Ò	Ò�h î " û î û �îh N î h N�N Ò	Ò	Ò�h N " û N û �N��� ��� � � � ��� ��� ���h " î h " N Ò	Ò	Ò�h "\" û " û �"û î û N Ò	Ò	Òcû " ¦ ¦
û �î û �N Ò	Ò	Òcû �" ¦ ¦

r7ssssssssssssssst

opppppppppppppppq
ª î
ª N���
ª "` a

r7ssssssssssssssst
Ð

opppppppppppppppq
¦
¦
���
¦
¦��M

r7ssssssssssssssst
Ò i»8 £ s

É ÇLg]YfW)kyO�\]V%i»8�7�sÅY�\]U�i=8 £ sÅYf�rTDg]VXT-UwW)O{p	YfZhp-g�ZêYfWrT�*cY�\]Uv,�����\¥W)z�TD\]T��LW©VrT?p?WrkhO�\]V�Wrz]T
p	Y�Zyp-g]ZhYfW)kyO�\�O�vxw«¸9
�Y�\]UE
�yPvxO��uWrz]T�NDkhZhT	o�Y�Z}T-\�dLkh�XO�\]~�T-\�W%�ukhZhZS��T�Vrz]O��u\�YfVu�;T-ZyZ
Y�V{W)z]T�T?Ö�T-p�W�O�v�Wrz]T�Y�~�Q�ZhkyWrg]U]T	·fT-\]T?�r���cY�\]U±W)ky~�T¥�XT-p-O�\]VXWr�rg]p�W)khO�\ºky\«p-Y�Zhky�]�)YKW)khO�\
Y�\]U�Q]z��LVrkhp?V�U]YfWtY��

z { Ý|ß=æ�FPßxÝ�>�:x@ ä @BA ø�C ö JL:=EG÷�>�<w: ä >�÷IJcÜ�:»ßxJ { Ý]ß�J ä�| :xH�@�}°J ä >
~��H� �������=�d�����
?�O�WrT¥W)z|YfW�T?ÇLg]YfW)kyO�\éi=8�s Y�VXVrg]~�T-V�W)z|YKW�Wrz]TwVrky��\|Y�ZÂZhY��LV�kh\«Ymë-T?�rO��|Y�VrT?Zhky\]T���NDz�khV
khV�\]O�W�W)z]Tµp	Y�VXT_vxO��wW)z]TµNDkhZhT	o�Y�ZuT-ZyT-p?Wr�rO�\�khp-V��uz]T-�XT_W)z�T_�|Y�VXT-Zykh\]T�O�v Wrz]T_VXkh��\|YfZ
i=QGT-U]T?VXW)Y�Z�sakyV{Y��GO�d�T¥ë-T?�rO]�I½Åky��g]�XT�MwVrz]O��uV{W)z�TwY�d�T-�rY���T�Y�\]U±VXW)Y�\]U|Yf�rU±U]T?dLkhYfW)kyO�\
O�vuW)z]T�Q�T?U]T-V�WtY�Z�ixkh\Àlan�oÙp?O�g]\�W)V)s�d�T?�rVrg�VwWrz]T�ptz|Y�\�\]T-Z�\3g]~j��T?��vxO���YcV�WtY�\]U]Y��rU
NDkhZyT�o�Y�Z|T?ZhT-p�W)�XO�\]khp?V;U��)Y	��T?�{i £ ��ptz]Y�\]\]T?ZhVts"��NDz�T�QGT-U]T?VXW)Y�ZSY	d�T-�)Yf��T�dfY��XkhT-V��GT?W��;T-T-\
8��mY�\]Uº����p-O�g]\�WrV��uz�T-�rT-Y�V�Wrz]TwVXW)Y�\]U|Y��XU°U]T�dLkêYfWrkhO�\��XT-~�Y�kh\]V�p?O�\]VXW)Y�\�W�W)OµY���O�g�W
MIp-O�g]\�W-�

¾ \]T�VrO�Zhg�WrkhO�\_WrO�W)z�khVaQ��rO��]ZyT-~�¸�V�W)g]U�khT-U�ky\claQ�Q�T?\]U]k��clj¸�khV�WrOe~�O�U]k�v��mW)z]T¥YfZh��OfÆ
�rk�W)z]~Ñ�3�wU�T?�|\]ky\]��Y�\]T��éVXT?W;O�v��;T-ky��z�W)V©�uz]khptz�p	YfZhp-g�ZêYfWrT�W)z]T%Q�T?U]T-V�WtY�ZBYfV�Y�\�O�W)z]T?�
Q|Y��rY�~�T�W)T?��kh\�Y�U]U]k�W)kyO�\�WrO¥Y�~�Q]Zhk�W)g]U]T%Y�\�UeW)kh~�T��3NDz]kyV�VXO�Zhg�WrkhO�\�z|Y�V�Y�\�kh~�Q�O��XWtYf\3W
Y�U�dfY�\�WtYf��T�YfVPk�WÅY	d�O�khU]V[W)z]T�\]T?p-T-VXVrk�W��jO�v�Q�T?U]T-V�WtY�Z3W)�XT	YfWr~�T?\�WÅky\�Wrz]T�VrY�~�Q�ZhT-V?�K¬�O���Æ
T?d�T-� k�W�ky\�W)�rOLU]g]p?T-V�O�\]T�Y�U]U]k�W)khO�\|Y�Z}p-O�\]VXWr�)Y�ky\3W�kh\�W)z]T�p	YfZhp-g�ZêYfWrkhO�\mO�v�Wrz]T *ÕY�\]U�,
p-O�~�QGO�\]T-\�WrV;�uz]kyptze~�Yf¢�T-V�W)z]Tu�;T-kh��z3WrV�ZhT?VrV�O�Q�Wrkh~�Y�Z]W)z|Yf\�kh\�W)z]T�p	Y�VXTap?O�\]VrkyU]T-�XT-U
z]T-�XT��

NDz]TeVXO�Zhg�WrkhO�\«WtY�¢fT-\Àz]T?�rTep?O�\]VXkhVXWrV�kh\°Vrg]��Wr�)Y�p�W)ky\]�_W)z�T�QGT-U]T?VXWtYfZ�T?d�T-\�Ww���°T�d�T-\�W
vx�rO�~ÍW)z]TwV)Yf~�Q]ZyT-V?�}NDz]T�QGT-U�T-VXW)Y�Z©khV{p-Y�Zhp?g]ZêYfWrT-U«kh\�W��;O_U]k�ÖST?�rT-\�W���Y��LV?RPk�v;k�W�khV�Y
Q�T?U]T-V�WtY�ZÅT?d�T?\�WeixO�\]Z��_g]VXT-U±kh\cWrz]T�w p-Y�Zhp?g]ZêYKW)khO�\BsDWrz]T�QGT-U]T?VXW)Y�Z�khVap	Y�Zyp-g]ZhYfW)T?U�Y�V
W)z]T�Y	d�T?�)Y���T�OfvÅYfZhZ�Wrz]T�V)Y�~�Q]ZyT-V���kyv[kyW�khVuY¥Vrky��\|Y�Z�T?d�T?\�W�Wrz]T{Q�T?U]T-V�WtY�Z}kyVDU]T?�]\]T-UµY�V
W)z]T�Y	d�T?�)Y���T�O�v�W)z�Tw�]�rVXW�Y�\�UºZhY�VXW{VrY�~�Q]ZhT?V-�}NDz]kyV�Y�Q]Q]�XO�Y�ptz«khV dfY�ZhkyU±Y�V{W)z]T¥Wrkh~�T

M�8



U]O�~�Y�kh\�O�v�Wrz]TjVXkh��\]Y�ZIkhVuVr~�Y�ZhZyT-�DW)z]Y�\µWrz]Tj\3g]~��GT-��O�vÂVrY�~�Q�ZhT-VuW)ky~�T?V%Wrz]TjQGT-�XkhOLU
��T�W���T?T-\�VrY�~�Q�ZhT-Vai¿7��Â\�Vts©Y�\]U�Wrz]T-\�Wrz]Tu�|�rV�WDY�\]U�ZêY�V�W;VrY�~�Q]ZhT?V;p?O�\�WtY�ky\�\]O�Vrkh��\|Y�Z¿�
¬�O��;T?d�T?�;�uz]T?\�W)z�T%T�d�T?\3W�p-O�~�T-V©ky\�Y�U�d�Yf\]p-TuO��©U]T?ZêY	��T?U�¸�W)z]Tu�|�rV�W�O��©ZêY�V�W©V)Y�~�Q]ZhT?V
p-O�g�ZhU«p-O�\�WtYfkh\°VXkh��\]Y�Z©Y�\]U«W)z]kyV�~�T?Wrz]OLUº�;O�g]ZhU«O�d�T?�rT-V�W)ky~�YfWrT�Wrz]T�QGT-U�T-VXW)Y�Z¿�[½|g]�6Æ
W)z]T?�r~�O��rT�QGT-U]T?VXWtYfZ�p-Y�Zhp?g]ZêYfWrkhO�\�Y�\�UjZêYKW)T-�IVXg]��W)�rY�p?WrkhO�\�vx�rO�~¹Wrz]T�VrY�~�Q]ZhT?VPky\]p-�XT	Y�VXT-V
W)z]TDp?O�~�Q]g�W)ky\]��Wrkh~�T�O�vBWrz]TDY�Zy��O��rk�W)z]~¹�uz�khptz¥��O�g]ZhU¥Zykh~�kyW}W)z�TDQ�T?�XvxO��X~�Y�\�p-T�O�v|Wrz]T
n�b��ÂV%YfWDW)z]T�^D¾{n ZhT�d�T-Z»�

NDz]T�O�Q�W)ky~�YfZ�VrO�Zhg�WrkhO�\�WrO±Wrz]T�Q�T?U]T-V�WtY�ZDQ]�XO��]ZyT-~Ú�XT-Ç3g]kh�XT-V�Y�U]T?W)Y�khZyT-UÕVXWrg]U��Õkh\LÆ
p-Zyg]U]kh\��_W)z]T�QGT-��vxO��r~�Y�\]p?T�YfW�Wrz]Tmn�b�� ZhT�d�T-Z�Y�V¥p-O�~�Q]g�Wrkh\]�µW)kh~�T�O���\3g]~��GT-�¥O�v
�]kyWrV�ky\ÊW)z]T_O�Q�T?�)YfWrkhO�\�VeY�\]UèT"�LW)T-�X\|Y�Zav=Yfp?W)O��rV�Y�V�\3g]~��GT-��O�v�VrY�~�Q�ZhT-V�O����GT	Yf~
VX�L\]ptz]�XO�\��Lë	YfWrkhO�\���O�g�ZhUµYfÖST?p?WuW)z�T��XT-VXg]ZyWrV-�

~��G� �>�c��w �g���<���%�
NDz]T�\]O�khVrT�Y�g�W)OLp-O��r�rT?ZêYfWrkhO�\�~�YfW)�Xk���¸�w«¸Kp	Y�\¥�GT�p-Y�Zhp?g]ZêYKW)T-Ujkh\�Wrz]�rT?T�U]k�ÖST?�rT-\�W���Y	�LV-R
ljR�o�O�\�VrkhU�T-�rky\]�{W)z]T%O�\]Z���VXO�g]�rp?T�Ofv�\]O�kyVrT%Y�VÂW)z�T-�r~�Y�ZBY�\�U�g]VXkh\]��W)z�TuWrz]T-�X~�YfZ|\]O�khVXT

Y�g�W)OLp-O��X�rT-ZhYfW)kyO�\e~�YfW)�Xk����
� R�o�O�~�Q]g�WrT-Umvx�rO�~ñQ�T?U]T-V�WtY�Z}U]YfWtYwg]Vrky\]�wT-Ç3g|YfWrkhO�\ºi=8�¦�s��
oaR�l�VrVrg�~�ky\]�eW)z|YKW{W)z]T?�rTwkhV \�O�p?O��r�XT-ZhYfW)kyO�\�Y�\]U�Wrz]T-\�w khV{T?Ç3g|Y�Z�W)OeWrz]TwkhU]T?\�W)kyW��

~�YfW)�Xk����

NDz]T_¾�½¹�;T-ky��z�W)V��rT-ZhYfW)T?UÀW)O�w p	Y�Zyp-g]ZhYfW)T?UÕvx�XO�~ W��LQGT � O���W��LQGTcoóY���O�d�T_Y��XT
d�T?�X�ÕVrky~�kyZêY��{�uz]T?�rT-Y�V�Wrz]O�VXT�p-Y�Zhp?g]ZêYKW)T-U�vx�XO�~ W��LQGTmlÎY��rT�U]k�ÖST?�rT?\3W_ì �fî»�©¾ Q�W)kyO�\
lÙkhV{�Xg]ZhT?U«O�g�W�Y�V{kyW kh��\]O��rT-V Wrz]T¥Q]�XT-VrT?\]p-T�O�v�Y�\���O�Wrz]T-�{VXO�g]�rp?TwO�v�\�O�khVXTwY�Q]Q|Y���W
vx�rO�~´Wrz]T-�X~�Y�Z»�>�°T�ptz]O�VrT�O�Q�W)kyO�\ÀoÙY�V�kyW�khV�Vrky~�Q]ZyT-��Y�\]U�VXT?WrV¥Y_ZhO��;T-��Zhkh~�kyWavxO��
¾{½Êkh~�Q]�rO�d�T-~�T-\�W	�G��\cW)z]kyVap-Y�VrT�Wrz]Tjd�T?p?WrO��Y*ÃkyV©�Xg]V�W{Q]�rO�Q�O���W)kyO�\|Y�Z}W)Og
ÃY�\]U_Wrz]T
d�T?p?W)O���,�kyV©T-VrVXT-\�W)khY�ZhZ��X
�y���la\��wO�Wrz]T-�©Q]�XO�QGT-�ÂU]T�W)T-�X~�ky\|YfWrkhO�\¥O�v>wñ�;O�g]ZhU�kh~�Q]�XO�d�T
\]O�kyVrT±�rT?U]g]p?WrkhO�\S�%��\®Y�\��Lp	Y�VXTºW)z�TºQ]�XT-VXT-\�W�VXWrg]U]kyT-V�O�v�\]O�khVrT«p-O��r�rT?ZêYfWrkhO�\èky\×Wrz]T
NDkhZyT�o�Y�Z�T?ZhT?p?W)�XO�\]kyp-V¥U]O±\]O�W�VXz]O�� Y�VXWr�rO�\]�«p-O��r�rT?ZêYfWrkhO�\°��T�W���T?T-\éVrY�~�Q�ZhT-V�ì/¡�¸4¶fî»�
NDz]khV%Vrk�W)g|YKW)khO�\�p?O�g]ZyUµptz|Yf\]��T��uz]T-\c\�O�khVXT�p?O�~�ky\]�¥vx�rO�~Û~�ky\]kh~�g�~ñ�]khY�VuT?d�T-\�W)V kyV
kh\]p?Zhg]U�T-U�kh\wW)z]T%V)Y�~�Q]ZyT-V-����\�W)z]kyV©p	Y�VXT�W)z�T�\]O�khVrT%Y�g�W)OLp-O��X�rT-ZhYfW)kyO�\¥vxg]\]p�W)khO�\�p-Y�\��GT
p	Y�Zyp-g]ZhYfW)T?U�vx�rO�~óWrz]Ta��Y�d�T?vxO��X~ Y�\]U�k�W)V;U]T-�XkydfYfW)k�d�Tf��?�OfW)TaWrz|YfW	¸LW)z]Ta\]O�khVXT z|Y�V;W���O
p-O�~�QGO�\]T-\�WrV-¸3O�\]T%U]g]T%W)O�W)z]T?�r~�Y�ZB\]O�khVXT%Y�\]U�Wrz]T%O�W)z]T?��WrOjQ]kyZhT?g]Qw\]O�khVXTaYf\]U�¸3��OfW)z
��O�g]ZhUcz]Y�d�TjW)O���T���T?kh��z�WrT-U±Y�p?p-O��XU]kh\]��W)O�W)z]T�Zyg]~�kh\]O�VXkyW����]g�W OfW)z]T?�X�ukhVXTjW)OfWtY�ZyZy�
U]T?WrT-�X~�ky\]T-U�vx�rO�~ñW)z�T���Y	d�T�vxO��r~ ìíM-î»�|la\]O�Wrz]T-����Y	��W)OwO���W)Y�kh\eWrz]T�~�YKW)�rkù�ekyV�vx�rO�~
VrQGT-p?kêY�Z]�Xg]\]VÂ�ukyWrz¥�)Y�\�U]O�~ÑWr�rky����T-�XV�vx�rO�~Ñ�I¬ oÕU|YfWtYwì ¤fîBYfZyW)z�O�g]��z¥O�\�T���O�g�ZhUwz|Y	d�T
W)O%��T©VXg]�rT©W)z|YKW[Wrz]T-�XT�Yf�rT©\]O�W[�rT-Y�Z�T?d�T-\�W)VP~�kù��T-U�kh\{�ukyWrz�Wrz]T©V)Y�~�Q]ZhT?V}�uz]khptz���O�g�ZhU
U]khV�W)O���WDW)z]T�Y	d�T?�)Y���T�dfY�Zyg]T-V?�|NDz]T�¾�½À�XT-Vrg�ZyW)V%Y��XT�\]O�Wud�T?�X�mVrT?\]Vrk�W)k�d�T{W)OwW)z]T�T"�]Yfp?W
dfY�Zhg]TDOfvGWrz|YfW©~�YfW)�Xk���Y�\]U¥W)z�T-\�Y�\�Y�\|Y�Z��LWrkhp-Y�Z]Y�Q�Q]�rO�Yfptz�kyVÂQ�T?�XvxT?p?W)Z��¥Y�U�T-Ç3g|YfWrT�ì/�Kî»�

M £



channel

co
un

ts

25

30

35

40

45

50

55

60

65

70

0 5 10 15 20 25 30 35 40 45

 0.9102    /     2
Constant   16.41
Mean   49.54
Sigma   9.170

Pedestal (ADCounts)

 0.8183E-01/     2
Constant   19.92
Mean  0.9573
Sigma  0.5883E-01

RMS (ADCounts)

0

2

4

6

8

10

12

14

16

25 50 75 100 125
0

2.5

5

7.5

10

12.5

15

17.5

20

0.5 1 1.5 2

ÉX¿�ËhÔ � Ô�Õ5ÌFÁéèAÁLÃ[Ò�Ã[À�¼¾ÂFÈBÂF»QÒ�0Eï<äaÚ�ÂFÈÖÏhÃ[À à ¿Ö»±â���ßSÎ ÌPÏ�»A¼¾À�áJÂFÀ-ÂçÓ Ï�»�Î ¼¾¿�ÌP»±ÌFÓé¼¾½hÃEÎ�½�ÂF»�»�Ã[È
»�Ï�Ç,ÜLÃ{Ä;Ó�ÌFÄ�ÂÙ¼VÐ�ÁQ¿�Î{ÂFÈ>Õ�¿�È�Ã�ß�ÂFÈcÃ[È�Ã[Î ¼�Ä¾ÌP»�¿ÖÎ{ÀEÒ�Ä�Â[Å�Ã{Ä[Ô2��ÌF¼�¼�ÌPÇÝè # Ã[ÒhÃ[À¾¼¾ÂFÈ à È�Ã{Ó�¼�áNÂF»�Ò�0;ï�ä
à Ä�¿�ËP½\¼�á-ÒQ¿�À�¼�Ä�¿�ÜBÏh¼¾¿�ÌP»�ÀJÌFÓ>¼¾½�ÃYÀ¾ÂFÇ�ÃçÒhÄ�Â[Å�Ã{Ä[Ô

M��



0

100

200

300

400

500

600

700

800

900

-100 -75 -50 -25 0 25 50 75 100

0

100

200

300

400

500

600

700

800

900

-100 -75 -50 -25 0 25 50 75 100

ÉX¿�ËhÔ � Ôéã§Ã{Ó�¼{èéÀ¾¿�ËP»�ÂFÈXÀ¾½�Â�ÁÊÃrÓ�ÌFÄ�Ç Ä�Ã[Î ÌP»�À�¼�Ä�Ï�Î ¼�Ã[ÒnÅN¿�¼¾½nß�º¾ä'ÒQÂ�¼¾ÂÝÓ�ÌFÄYÂ × &�Ã[Ò9ÂFÇ�ÌPÏQ»\¼�ÌFÓ
¿�»�ê3Ã[Î ¼�Ã[ÒoÎ�½�Â�Ä¾ËFÃFÔ�0N¿�ËP½A¼{èhÄ¾Ã[À¾Ï�È�¼¾¿�»hËrÓ�ÏQ»�Î ¼¾¿�ÌP»�ÌFÓ>¼¾½hÃ�ß�º¾ä$Ò�Â�¼¾Â × ¼{Ô~��M~ �>�c�u�=�9�d�c�x���;���������� d�<�¡�;�
��\eO��XU]T-��W)O�p-Y�Zhp?g]ZêYfWrT%Wrz]T�
�Y�\]U¢
 y p?O�~�QGO�\]T?\�W)V�U�T?�|\]T?Umkh\�i £ sÂkyW;khV�\�T-p-T?VrVrY��X��W)O
U]T?WrT-�X~�ky\]T W)z]T�b�z]Y�Q�T�½|O��X~²½|g]\]p�W)khO�\°i»b�½�½Âs�OfvPWrz]T�Vrkh��\|Y�Z¿�

NDz]T�NDkyZhT�o�YfZLT?ZhT?p?W)�XO�\]kyp-VÅz]Y�V�Y{o�z]Y��r��T;��\K�XT-p�W)kyO�\�p	YfZhkh���)YfWrkhO�\�bL�LVXWrT-~²i¿o���b]s}�uz]khptz
W)T?VXW)VÂWrz]TuQ�T?�XvxO��X~�Y�\�p-TDO�v�T	Y�ptz��rT-Y�U]O�g�W;ptz]Y�\]\]T?Z|O�d�T-��kyWrVÅvxg]ZhZ�U��L\|Y�~�khpD�)Yf\]��T�ìíM�¦fî»�
NDz]T�VX�LVXWrT-~ÎkhVuYf�]ZhT WrO�ky\K�XT-p�Wuptz|Y��X��T�YfW%Y�ZhZGW)ky~�T Q�z|Y�VrT?V��XT-ZhYfW)k�d�T W)O¥Wrz]T�U]kh��k�W)kyë-T-�
p-ZyO�pt¢�kh\cV�W)T?Q]V�O�v�¦�ÒØ¡�7�¶Â\]V-��NDz]T-�XT?vxO��XT���T����_Wrz]T¥kh\K�XT?p?WrT-U�ptz|Y��X��TwY�\]U�V���T?T-QºY�ZhZ
Q]z|Y�VXT-V ky\µO��rU]T?��W)O��rT?p-O�\]V�W)�Xg]p?W�W)z]T�Vrz|Y�QGT�vxO��r~ O�v©YfZhZ}ptz|Y�\�\]T-ZyVaO�vÂT-Y�ptzcU]�rY	��T?�-�
NDz]T��rT-p?O�\]V�W)�rg�p?W)T?U_VXz|Y�QGT�vxO��r~ÛvxO��uY�W��LQ]kyp	Y�Z}ptz|Yf\]\]T-ZIkyVDVrz]O��u\_ky\m½Åkh���B7�ZhT?v�W-�

NDz]TDp	YfZhkh���)YfWrkhO�\�Vrz|YfQ�T�vxO��X~ÑkyVÅZhYfW)T?�P�]WÂ����W)z]T�vxO�ZyZhO��ukh\��aY�\]Y�Zy�3W)kyp	Y�Z�vxg]\�p?W)kyO�\�ìíM�M-î»R

b�½Di�üXs�Ð1£D�ÃþC¤ ü��
]� ¥x¦ T"��Q)¤���` ü§��]� ¥ Ò i»8���s

NDz]T¥dfY��rkhY��]ZhT?V�£}¸�þ�¸�]}¸���¸IY�\�U�`ÃY��XT¥Q|Y��rY�~�T�W)T?�rV{O�v©W)z�Tw��W	��NDz]TwQ]�XT-VXT-\]p?T�O�vF`
kh\±W)z]T�T���QGO�\]T-\�W¥~�Y�¢fT-V�W)z]T��]Wjz�kh��z]Z���\]O�\ºZhky\]T	Y��?�}��\°O��XU]T-��W)O�Vrky~�Q]Zykyv��µW)z]T��]W
��T ����Wrz]T{p-OLO��rU�kh\|YfWrT-V;O�v}W)z]Ta~�YK��ky~�g]~�kh\�Wrz]Ta�]W-��NDz]T{~�YK��kh~jg]~ÙO�vIW)z]TaVrz|Y�QGT
vxO��r~ñY�\]U�kyW)V;W)kh~�T%Q�O�VXkyWrkhO�\�Y��rT �XT-ZhYfW)T?U�W)O�Wrz]T Q|Y��rY�~�T?W)T?�rVl��¸�]}¸�þ¹Y�\]UR`�����Wrz]T
T���Q]�XT-VrVXkhO�\�V-R

ü�¨�©¡ª�Ð-�D�«]�ÿ i»8���s

b�½Di�ü�¨�©¡ª�sÂÐ×þ�T���Q�i7��`Is Ò i»8�¡�s

�°T«VrT�WµWrz]T«Q�O�VXkyWrkhO�\ïO�v�W)z]T«~�YK��kh~�g]~ W)OÃë-T?�rOÄi�ü�¨�©¡ªéÐ ¦©\�VtsmY�\]Uï��Tº~�Y�¢fT
b�½Di�ü�¨�©¡ª�sÂT-Ç3g|YfZ�W)O�W)z]T�~�YK��ky~�g]~àdfY�Zhg�T�O�vSW)z]T �XT-p?O�\]VXWr�rg]p�W)T?U�VXz|Y�QGT�vxO��X~µ�3NDz]T?VrT

M��



W���O�VrT�WrW)ky\]��VuT-V�WtY���ZhkhVXz�W���O���O�g�\]U]Vukh\�W)z�T�Q]Y��)Y�~�T?WrT-�XV-¸|O�\]T��GT?W��;T-T-\E�cYf\]U¬]�kh\
i»8���sPY�\]U�Wrz]T�O�Wrz]T-�Å��T�W���T?T-\�þèY�\]Ub`�ky\mi»8�¡�s�¸��uz]khptz¥VXkh~�Q]Zhk��|T-VIW)z�T��]W	�fNDz]TD�rT?Vrg]Z�W
O�v�Wrz]Tj�]W��ukyW)z�W)z]T?VrT�W��;Oe�GO�g]\]U]VakhV%Vrz]O��u\�kh\c½Åkh�]�G7��rkh��z3W-��?�O�WrT�W)z]YfWa�;T�~�g]V�W
Vrg]��W)�)Yfp?W Wrz]T�QGT-U]T?VXWtYfZÅkh\�W)z]T�vxg]\]p?WrkhO�\cb�½Di�W"s�Yf\]Uc\]O��X~�YfZhkhë?T�kyW�kh\�Y�~�Q]ZykyW)g�U]T{W)O
O�\]T�kh\mO��XU]T-��WrO�p-Y�Zhp?g]ZêYKW)T�
°Y�\]U�
 y R

b�½A­fi�üXs�Ð b�½DixWtsA�¬£
b�½Di�ü�¨�©¡ª-s Ò i»8�¶�s

NDz]T°p?O�~�Q�O�\�T-\�W)V�O�vD
çY��XT«Wrz]T-\¹p-Y�Zhp?g]ZêYKW)T-Uïvx�rO�~ b�½A­fi�üXsmky\ài=8�¶�s��uNDz]T«W)ky~�T?V
YfW��uz�khptzéW)z�TcT-ZyT-~�T-\�W)VeOfvu
 Y��XTcp	Y�Zyp-g]ZhYfW)T?UèY��XTµvx�rT?TcQ|Y��rY�~�T?W)T?�rV?¸�z]O��;T?d�T?�mY�V
W)z]T�Wrkh~�T�U]khV�WtY�\]p?T±O�vjW��;OÁp?O�\]VXT-p-g�W)kyd�T°T?ZhT-~�T-\�WrV�OfvX
 ~�g]V�W���T�W)z�TºVrY�~�Q�Zhkh\��
Q�T?�rkyO�UïkyWe�rT-~�Y�ky\]V�O�\]Z��éO�\]T�vx�XT-T±Q|Y��rY�~�T�W)T?�e�uz]khptz×VrT�W)VmW)z]T±�rT�vxT-�XT-\]p?Tºky\ïWrz]T
W)ky~�T��rT?p-O�\]V�W)�Xg]p?WrkhO�\���`µO��XT-O�d�T?��W)z]T_Q�O�VXkyWrkhO�\ÃO�v{W)z�TE
 T?ZhT-~�T-\�WrV�kh\ÃW)z]T_Vrz|Y�QGT
vxO��r~ Vrz]O�g�ZhUÃ��TµY�Vwp-ZyO�VrT�Y�V�Q�O�VrVrky�]ZhTmYfV�Wrz]TmV)Y�~�Q]ZhT?VwQ�O�VXkyWrkhO�\ÃY�V?¸ÂU]g]TmW)OÊi £ s"¸
W)z]T Y�Zh��O��rkyWrz]~àkyV�Y���ZhT�WrOj�XT-p-O�\]VXWr�rg]p�WDW)z]T%W)kh~�T%U]khV�WtY�\]p?T �GT?W��;T-T-\�Wrz]T�
cT-ZhT?~�T?\�W)V
Y�\]UmW)z]T{VrY�~�Q]ZhT?V-�]NDz]kyVukhVDO�\]Z���Wrz]T{p	Y�VXTjYfVuY¥�]�rVXW%O��XU]T-�%Y�Q�Q]�rO	��kh~�YfW)kyO�\�Y�\�UmWrz]T
p-ZyO�VrT?�%Wrz]khV%U]khV�WtY�\�p-T�Wrz]T�~�O��XTjYfp-p-g��)YfWrT�W)z�T��XT-p-O�\]VXWr�rg]p�W)khO�\���NDz�khVuW)kh~�T�U]khV�WtY�\�p-T
khV�Q]�rO�dLkhU]T?U����µWrz]T¥Y�Zy��O��rk�W)z]~ñvx�rO�~ÎT-Ç3g|YKW)khO�\Õi»¶�s%Y�V��S�SNDz]TY
 y p?O�~�QGO�\]T?\�W)V{Y��XT
p	Y�Zyp-g]ZhYfW)T?Uºvx�XO�~´W)z]T�U]T-�XkydfYfW)k�d�T�O�v�b�½A­fi�üXs�YfW�W)z]T�V)Y�~�T�Wrkh~�T�QGO�Vrk�W)kyO�\°YfV�W)z�T¢

p-O�~�QGO�\]T-\�WrV-�

NDz]khV%Q]�XO�p?T-U]g]�XTjO�v�Vrz|Y�QGT�vxO��r~ �XT-p-O�\]VXWr�rg]p�W)khO�\�Y�VrVXg]~�T-V�Wrz|YfW%W)z]T�Vrz]Y�Q�T�vxO��r~Ûkh\
Q]z��LVrkhp?V�T?d�T-\�W)V¥kyV�Wrz]T�VrY�~�TeY�V�kh\Ào���b«T?d�T?\�W)V-�ÅNDz]khV�khV�\]O�W�VXW)�Xkhp�W)Zy��Wr�rg]T�Y�V�Wrz]T
Vrz|YfQ�TÂvxO��X~¹Y��XT	YDkh\�Q]z��LVrkyp-V[T?d�T?\�W)V[khVÂM�¦�ÓïZêY��X��T-��W)z|Y�\�kh\�o���b{U|YfW)Y�ìùM�7�î¿��NDz]T©T�ÖST?p?W
O�v�Wrz]khV�U]k�ÖST?�rT-\�p-T�kh\±W)z]T��rT-p?O�\]V�W)�rg�p?W)kyO�\]V�khV�U]kW®�p?g]ZyW�W)O�T?dfY�Zyg|YfWrT��}NDz]T�VrO�Zyg�W)kyO�\
khV�W)Ocp-Y�Zhp?g]ZêYfWrT�Wrz]T¢
ïYf\]U�
 y Q]Y��)Y�~�T?WrT-�XV�vx�rO�~ Y_��WjW)OcYcQ]z���VXkhp?V¥Vrz|Y�QGT�vxO��X~µ�
l¯\]T��Ì~�T�W)z]OLUÊO�v Q]z���VXkhp?V�Vrz|Y�QGTµvxO��r~ �rT?p-O�\]V�W)�Xg]p?WrkhO�\Ê��Y�VeU�T?d�T?ZhO�QGT-Ué�uk�W)z]ky\
W)z]T%NDkhZyT�o�Y�Z����rO�g�QcìíM�7Kî»��NDz]khV©~�T?Wrz]O�U��rT?p-O�\�VXW)�Xg]p?WrV;Wrz]T�VXz|Y�QGTDvxO��r~çvx�XO�~àQ]z��LVrkyp-V
T?d�T-\�W)V©g]VXkh\]� Wrz]T�U|YfW)Y O���W)Y�kh\]T?U�kh\�W)z]TDN[T-V�W � T	Yf~çVrT�W)g]QwO�v|Wrz]TDNDkhZyT�o�Y�ZLU]T�W)T-p�W)O��?�
¬�O��;T?d�T?��Wrz]T¥p-O�~�Q]g�W)kh\���W)ky~�T�vxO��aW)z�T¥�rT-p?O�\]V�W)�rg�p?W)kyO�\«khV ZyO�\]��T?�-¸B�uz]khptz±khV{\�O�W�Y
VrT?�rkhO�g]V©Q]�rO���ZhT-~çY�VÂkh\wQ]�Xkh\]p?khQ]ZyT�kyW�khVÂVXWrT	Y�U��wY�\]U�kyWÂz]Y�V©\]O�WÂW)O��GTup	Y�Zyp-g]ZhYfW)T?U�d�T-���
O�v�W)T?\��

laVÅYap-O�\�VrT-Ç3g]T?\]p-TuU]k�ÖST?�rT?\3WÂ¾{½��;T-kh��z3WrV�z|Y	d�T���T?T-\¥p	YfZhp-g�ZêYfWrT-U�vxO��PQ]z��LVrkyp-V�T�d�T?\3WrV-�
½|O���o���b�T?d�T?\�W)V�W)z�T ¾{½«�;T-ky��z�W)V�Y��rT�p	Y�Zyp-g]ZhYfW)T?U�vx�XO�~àW)z]T o���b�Vrz]Y�Q�T%vxO��r~��XT-p-O�\�Æ
VXWr�rg]p�W)khO�\°�uz]T-�XT	Y�V¥ky\°Q]z��LVrkyp-V¥T�d�T-\�WrV�W)z]Tm¾{½ï��T?kh��z�W)V�Y��rT�p	Y�Zyp-g]ZhYfW)T?Uºvx�rO�~³Wrz]T
Q]z��LVrkhp?V�VXz|Y�QGT{vxO��r~²�XT-p?O�\]VXWr�rg]p�W)kyO�\��

~��°¯ ±²���G d���³���<�¡�;�K�6�µ´��d�³¶;���H�
NDz]Ta¾�½c�;T-ky��z�W)V�U]T-QGT-\]U�O�\¥W)z]Tu\]O�khVrT%Y�\�U�VXz|Y�QGTuvxO��r~�VÂO�v�T-Y�ptz�Q]Y��XWrkhp-g�ZêY���ptz]Y�\�Æ
\]T-Z»�|��\µQ��rkh\�p-khQ�ZhT T-Y�ptz_ptz|Yf\]\]T-Z[\]T?T-U]V�Y�U�kyÖ�T-�rT?\�W�VXT?W�O�v�¾�½À�;T-kh��z3WrV%Y�V��GO�WrzmWrz]T

M�¡



\]O�kyVrTµY�\]UÁWrz]T�Vrz|Y�QGTµvxO��r~ khVwU]k�ÖST?�rT?\3W�vx�rO�~ ptz|Y�\]\]T?Z�WrO°ptz|Y�\�\]T-Z»����\ÊY�U]U]k�W)kyO�\
T	Y�ptz±ptz|Yf\]\]T-ZÂz]Y�V W���O��XT	Y�U�O�g�W���Y�ky\]V¥ixz]kh��z±Y�\]U�ZhO�� ��Y�ky\Bs�Yf\]UcW)z]T¥VXz|Y�QGT�vxO��r~
vx�rO�~ÎT-Y�ptz�O�\]T�kyVaVXZhkh��z3WrZy�mU]k�ÖST?�rT?\3W-��NDz�T-�rT�vxO��rT¥T�d�T?�X�cptz]Y�\]\]T?Z�\]T-T?U]V W��;O�VrT?WrV O�v
��T?kh��z�WrV-¸IO�\]T�vxO���ZyO��Ñ��Y�ky\±Y�\]U±W)z]TwO�Wrz]T-�{vxO��{z�kh��z±��Y�ky\��S��\«O��XU]T-�{W)O�vxg]Z��|ZhZ[W)z]kyV
�rT?ÇLg�kh�rT?~�T?\�W%Wrz]T�o���b�Vrz|Y�QGT{vxO��r~ñkhVD�XT-p-O�\]VXWr�rg]p�W)T-U_Y�\]Um�]WrWrT-U�vxO��DT�d�T-���mptz|Y�\]\�T-Z
Y�\]UÃvxO���Wrz]TmW���O���Y�kh\]V?�©½|O��¥W)z]TµQ]z���VXkhp?V�O�\]T�O�\]Z��ÀW���O�Y�d�T-�rY���T-UÊVrz|Y�QGTmvxO��r~�V
��T?�rT�Y	dfY�khZhY��]ZhT�i=O�\]TjvxO�� z�kh��z�Yf\]U±O�\]T�vxO���ZhO�� ��Y�kh\|s�Y�\]U�Wrz]T-\±O�\]Z��µW��;OmVrT�W)V{O�v
��T?kh��z�WrV��;T-�rT_p	Y�Zyp-g]ZhYfW)T?UÃWrO°�rT?p-O�\�VXW)�Xg]p?WeQ]z���VXkhp?VeT?d�T-\�W)V?��NDz]Tµ\]O�khVXTµdfY��XkêYfWrkhO�\]V
vx�rO�~¯ptz|Y�\]\]T?ZÂW)Omptz|Y�\]\�T-Z�Y��rTw\]OfW��XT?¼|T?p?WrT-U°ky\�W)z]Twp	YfZhp-g�ZêYfWrkhO�\�O�v��;T-kh��z3WrV�Y�V�kh\
W)z]TaQ]�rT?VrT-\�WuV�W)g]U�����TaT-Ç3g|Y�ZGW)z]TµwÎ~�YKW)�rkù�wW)OjWrz]T kyU]T-\�W)k�W���~�YfWr�rkù�S�@�ºT p	YfZhp-g�ZêYfWrT
Y�ZhZBW)z�T ��T?kh��z�W)V�vxO��D7��j�XT?vxT-�XT-\]p?T{W)kh~�T-V;��T�W���T?T-\K��M�7�\]V;W)O�M�7�\]V�ky\eVXWrT-Q]VuO�v�MI\]V?¸
Y�VuT���Q]ZhY�kh\]T?Umkh\�W)z]T�\]T"�LW�VXT-p�W)khO�\��

½Åkh��g]�rTm8�Vrz�O��uVwW)z�T�U�khVXWr�rky�]g�W)kyO�\ÀO�v%W)z]T�Y�~�Q]ZykyW)g�U]T��;T-kh��z3WrV-¸l*©¸�vxO��w¤�V)Y�~�Q]ZhT?V
Y�\]U�vxO���M�¡�Mjptz|Yf\]\]T-ZyVap?O��r�XT-VrQGO�\]U�kh\]��W)O�vxO�g]��T?ZhT?p?W)�XO�\]kyp�U��)Y	��T?�rV OfvÂNDkhZyT�o�Y�Z»�]laZyZ
��T?kh��z�WrV�Yf�rT�p	YfZhp-g�ZêYfWrT-U�vxO��¥Yc����T?UÁ�XT?vxT-�XT-\]p?T�W)kh~�Tep?O��r�XT-VrQGO�\]U�kh\]��W)O±Y�p?T-\�W)�rY�Z
��T?kh��z�W�VXT?W�YfW Wrz]T¥QGT	Y�¢cOfv�Wrz]T¥Vrz]Y�Q�T�vxO��r~�����\±O�g]� Wrkh~�Tjp?O�\�d�T-\�WrkhO�\±W)z]kyV p-O��r�rT"Æ
VrQGO�\]U]V;W)O�Wrkh~�TuT-Ç3g|Y�ZGW)O�¦Â\]V?��½|O��ÂWrz]Ta~�O�VXW;Vrky��\]k��|p	YfWrkyd�T%�;T-ky��z�W)V{i=§&·�ÿt§�¨	ÿt§@¸�sÂWrz]T
dfY��rkhYfW)kyO�\]V©Y��XT�O�v�W)z]T%O��XU]T-��O�v�M�ÓÑ�uz]khptz���O�g�ZhU��GTu�ukyW)z�kh\wW)z]T%T-�X�rO���O�vSWrz]T%Vrz|Y�QGT
vxO��r~ �]W	�©½Pkh��g]�XT £ Vrz]O��uVwW)z]T�VrY�~�T�U�khVXWr�rky�]g�W)kyO�\°vxO���Wrz]TeW)ky~�T���T?kh��z�W)V�,��ÂNDz]T
~�O�VXW{VXkh��\]k��|p	YKW)kyd�T���T?kh��z�WrV{kh\�W)z]kyV p	YfVrTµi»ª(·�ÿtª=¸�saU]Om\]O�W Vrz]O��àdfY��XkêYfWrkhO�\]V����rT-YfW)T?�
W)z|Yf\ºM�Óe�

½Åkh��g]�rT���Vrz]O��uV�Wrz]Tw��T?kh��z�W)V�p-O��r�rT?VrQGO�\]U]ky\]�µWrO�Wrz]T�p-T-\�Wr�)Y�Z©V)Yf~�Q]ZyTµi»§�¨�Y�\�U�ªt¨�s
d�T?�rVrg�V;W)z�T%�XT?vxT?�rT-\�p-TuW)kh~�T��f��\��GO�Wrz�Q�ZhO�WrV©¦©\�V�~�T	Yf\]VÂW)z]TD�;T-kh��z3W©kyV©p	Y�Zyp-g]ZhYfW)T?U�vxO��
Y�VrY�~�Q]ZhTDky\wWrz]TuQ�T-Y�¢�O�v�W)z]TuVXz|Y�QGTuvxO��r~���NDz]T�Y�~�Q�ZhkyWrg]U]T��;T-ky��z�W�Q]ZhO�W©VXz]O��uV;z�O��
W)z]T���T?kh��z�W�vxO�ZyZhO��uV©W)z]T VXz|Y�QGTavxO��X~óvxg]\�p?W)kyO�\��LNDz]khV�~�T-Y�\]V;Wrz|YfW�T-Ç3g|YfWrkhO�\«i»��s�kyV�Y
��T?kh��z�WrT-UwVrg]~ �uz]T-�XTDW)z]T��;T-ky��z�W)VÂ�XT?¼|T?p?WÂW)z�TDQ�O�VXkyWrkhO�\�O�vBW)z]TDVrY�~�Q�ZhT�ky\jW)z�TDVrz|Y�QGT
vxO��r~��]NDz]kyV�kyVD~�O��rT��rT?~�Y��X¢KY��]ZhT{ky\mO�g]�up	Y�VXT�Y�VD�;T�\�T-��ZyT-p?W%W)z�T�\�O�khVXT�p?O��r�XT-ZhYfW)kyO�\
Y�ZyWrz]O�g]��zcT?d�T-\±�uz]T-\±kyWakhV ky\]p-Zyg]U]T?UcW)z]kyVaQGO�kh\�W{VXz]O�g]ZyU�\]O�W{ptz|Yf\]��T¥Vrky��\]k��|p	Y�\�WrZy���
½Åkh��g]�rTu� VXz]O��uV�Y�ZyVrO{W)z�khVÂU]T?Q�T?\]U]T-\�p?�wvxO���z]ky��z�Y�\]UwZhO��Á��Y�ky\���T?kh��z�W)V?��NDz]T%U]kyÖ�T-�6Æ
T-\]p?TakyV;O�v�W)z]T%O��XU]T-��O�vÂM�ÓÑ�uz�khptz�kyV�Y�ZhO��;T-��Zhky~�k�WÂ�rT?��Y��rU�kh\]�{W)z]YfW�O�\]Zy�¥dfY��XkêYfWrkhO�\]V
kh\mW)z]T�Vrz|YfQ�T�vxO��r~ÎY��XT�ky\]p-Zyg]U]T?U��G^%T?p-T-\�WrZy��\]T?� �XT-VXg]ZyWrV�QGO�kh\�W�O�g�W%W)O�U]kyÖ�T-�XT-\]p?T-V
kh\mW)z]T�\]O�kyVrT�p-O��X�rT?ZêYfWrkhO�\�vxO��uz]ky��z_Yf\]U_ZyO��¹��Y�kh\m\]O�khVrT�V)Yf~�Q]ZyT-V�ì/¡Kî¿� � ��ky\]p-Zyg]U]kh\��
W)z]T?VrTDp?O��r�XT-ZêYKW)khO�\]VPky\jW)z�T�p	Y�Zyp-g]ZhYfW)kyO�\�O�v|��T?kh��z�WrV�W)z]T�U�kyÖ�T-�rT?\]p-T���T�W���T?T-\�z]kh��z�Y�\]U
ZhO��q��Y�kh\��;T-ky��z�W)VD��O�g]ZhUm�GT�ZhY��r��T-�-�

NDz]T-�XT?vxO��XTµk�v��;TµW)Y�¢�T�kh\�WrOºYfp-p-O�g]\�W�O�\�Zy��Wrz]TmVrz|Y�QGTmvxO��r~�¸ÅW)z�T��;T-ky��z�W)V�U]Oº\�O�W
z|Y	d�TuVrky��\]k��|p	Y�\�WÂdfY��XkêYfWrkhO�\]V[vx�rO�~Ñptz|Y�\]\�T-Z]W)O�ptz|Yf\]\]T-ZBYf\]U¥vxO���W)z]T�W��;O���Y�kh\�V-��NDz�khV
Vrk�W)g|YfWrkhO�\¥�;O�g]ZyU�ptz|Yf\]��Tak�v��;Taky\]p-Zyg]U]TDW)z�T%\�O�khVXT�p?O��r�XT-ZêYKW)khO�\¥kh\wW)z]T%p	Y�Zyp-g]ZhYfW)kyO�\¥O�v
��T?kh��z�WrV-����\�W)z]kyV[��Y	��Wrz]T�W)z�T-�r~�Y�Z3\]O�kyVrT;p-O��X�rT-ZhYfW)kyO�\���O�g�ZhUjky\]p-�XT	Y�VXT�W)z�T�U]k�ÖST?�rT-\�p-T
O�v z�kh��zÁY�\]UÃZhO��²��Y�kh\À�;T-kh��z3WrV��uk�W)z]ky\ÃWrz]TmV)Y�~�T�ptz|Y�\]\]T?Z¿�;¾ \ÃWrz]T�O�W)z]T?�wz|Y�\]U
W)z]TjU]T-QGT-\]U�T-\]p?T�Ofv©~�ky\]kh~�g�~²�]kêYfVaT-\�T-�r�f�cU]T?Q�O�VXkyWrkhO�\��ukyW)z_Q]VrT?g]U]O��rY�Q]khU�kyW��_Y�\]U
U]khV�WtY�\�p-TeW)OcWrz]T�kh\�WrT-�)Yfp?W)kyO�\�QGO�kh\�W���O�g�ZhUÃY�ZhVXOckh\�Wr�rOLU]g]p-T�d�Yf�rkêYKW)khO�\]VjO�vu�;T-ky��z�W)V
vx�rO�~ñptz|Y�\]\�T-Z}W)O�ptz|Y�\]\�T-Z¿�

M�¶



a1 a2

  6.409    /     6
Constant   39.58
Mean  0.5792E-02
Sigma  0.1121E-02

a3

  4.604    /     5
Constant   43.85
Mean  0.2855
Sigma  0.3055E-02

a4

  4.488    /     8
Constant   38.24
Mean  0.7256
Sigma  0.8712E-02

a5

  6.234    /     7
Constant   37.78
Mean  0.3386
Sigma  0.3768E-02

a6

  6.878    /     7
Constant   42.38
Mean  0.5255E-01
Sigma  0.3321E-02

a7

  6.401    /     9
Constant   40.68
Mean  0.3774E-02
Sigma  0.5400E-03
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ÉX¿�ËhÔ ! Ô���¿�À¾¼�Ä�¿�ÜQÏh¼¾¿�ÌP»'ÌFÓ-ÂFÇ�ÁQÈ�¿�¼¾Ï�ÒhÃ�Å¤Ã[¿�ËP½A¼¾ÀYÓ�ÌFÄ � � � Å�ÌFÄ65l¿�»hËÝÎ�½QÂF»�»hÃ[È�À�ÌFÓ ( Ã[È�Ã[Î ¼�Ä¾ÌP»Q¿�Î
ÒhÄ�Â[Å�Ã{Ä�À{Ô

¹ ã }�ºPß=J�}°J ä >�Ý�>�:=@ ä
��\ÃWrz]khVwV�W)g]U��À�;TµY�Q]Q]Z���W)z]Tµ¾{½ Y�Zh��O��rkyWrz]~³W)O�W���O«W��LQ�T?V�O�vaT?d�T-\�W)V?�;NDz]Tm�|�XVXW
W��LQ�T�Y��XT p	YfZhkh���)YfWrkhO�\�T?d�T-\�W)Vup-O�~�ky\]��vx�XO�~óWrz]T�o���beVX�LV�W)T-~��]NDz]T{VXT-p?O�\]U�W��LQ�T�Y��XT
�rT-Y�Z]Q]z��LVrkyp-V©T?d�T-\�W)V©vx�rO�~ W)z�T%NDkyZhT	o�Y�Z�WrT-VXWr��T-Y�~çVXT?Wrg]Q�U]YfWtY p?O��r�XT-VrQGO�\]U�kh\]�{W)O Wrz]T
��T-Y��rVa7�¦�¦�7�Yf\]Uc7f¦�¦�8��

M�¤



b1 b2

  6.399    /     6
Constant   41.84
Mean -0.9626
Sigma  0.1632

b3

  6.315    /     8
Constant   42.67
Mean  -18.33
Sigma  0.6619E-01

b4

  5.879    /     6
Constant   40.02
Mean -0.5342
Sigma  0.6208E-01

b5

  8.144    /     9
Constant   40.45
Mean   14.43
Sigma  0.1605

b6

  2.942    /     8
Constant   39.84
Mean   3.901
Sigma  0.1697

b7

  6.117    /     8
Constant   43.21
Mean  0.3704
Sigma  0.4368E-01

b8

  6.398    /     9
Constant   41.49
Mean  0.1807E-01
Sigma  0.3970E-02
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ÉX¿�ËhÔ ( Ô»��¿�À�¼�Ä�¿�ÜQÏh¼¾¿�ÌP»çÌFÓB¼¾¿�ÇaÃ¤Å�Ã[¿�ËP½A¼¾ÀWÓ�ÌFÄ � � � Å�ÌFÄ65l¿�»hË�Î�½�ÂF»Q»hÃ[È�ÀXÌFÓ ( Ã[È�Ã[Î ¼�Ä�ÌP»�¿�Î-ÒhÄ�Â°Å¤Ã{Ä�À[Ô¯��H� ±�¼�½K�d¾��d�c�L�
NDz]T{o���b�V��LVXW)T?~ñky\�NDkyZhT�o�YfZGkyV;U�T-Vrky��\]T?U�W)O�T-~�g]ZhYfW)TuW)z�TaQ]z]OfW)O�~�g�ZyW)kyQ]ZhkyT-��p?g]�r�XT-\�W
�rT?ZhT	YfVrT-U����wY{p	Y�Q]Y�p-k�W)O���U�khVrptz]Y��r��Tf����W)V©T-ZyT-p�W)�rO�\]khp?VÂkhVÂQ]ZhY�p-T?Uw�uk�W)z]ky\�W)z]TDvx�XO�\�WXÆ�T?\]U
T-ZyT-p?Wr�rO�\�khp-V�O�v�Wrz]T�NDkyZhT�o�YfZ�U�T?W)T?p?WrO��-�P��W�z|Y�V�W���O�p-Y�Q|Y�p?kyWrO��rV?¸[O�\]T�O�v��LÒyMIQ|½qY�\]U
W)z]TjO�W)z]T?� O�vuM�¦�¦©Q]½;� � O�W)z�p-Y�Q|Y�p?kyW)O��rV Yf�rT�ptz|Yf�r��T?Uc�ukyW)z±YµM�¦KÆ���kyWan%l%oÄVX�LVXWrT-~��
NDz]T���Q|½Àp	Y�Q|Yfp-kyWrO��DU]kyVrptz|Y��X��T-VDvx�XO�~²¦ÂQBoèW)O £ ¦ÂQBoèkh\mVXWrT-Q]V%O�vÅ¦�ÒØ� £ Q|o×Y�\�UmWrz]T
M�¦�¦ÂQ|½±U]khVXptz|Y��X��T-V©vx�rO�~�¦ÂQBoÕW)O�¶�¦�¦ÂQBoÁky\�V�W)T-Q�V�O�vÅM�7�Ò4¶©Q|oa�LNDz�khV;Y�ZhZyO��uVÂWrO�vxg]ZyZy�
W)T?VXWaWrz]Tjz�kh��zµ��Y�kh\��)Yf\]��T�¸Bvx�rO�~Î¦©Q|o×W)OµM�7�ÒØ�ÂQ|oa¸SY�\�UµW)z�TjZhO��Ä��Y�kh\��)Y�\���T�¸Bvx�rO�~
M�7�ÒØ��QBo�WrOa¶�¦�¦ÂQBoa�	laV[V)YfkhU���T�vxO��rTf¸	W)z]T;o���b�VX�LVXWrT-~ U]khVXptz|Y��X��T-VIW)z]T©p?g]�r�XT-\�WP�uk�W)z]ky\
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ÉX¿�ËhÔP.�Ô¤ãéÃ{Ó�¼{èJÂFÇ�ÁQÈ�¿�¼¾Ï�ÒhÃ�Å¤Ã[¿�ËP½\¼¾À±ÚFÃ{Ä�À¾Ï�À�¼¾½�ÃoÄ¾Ã{Ó�Ã{Ä¾Ã[»�Î Ão¼¾¿�ÇaÃ à Å¤Ã[¿�ËP½A¼¾ÀÙÌFÓ;¼¾½hÃ+Î Ã[»\¼�Ä�ÂFÈ
À¾ÂFÇaÁQÈ�ÃX¿ ¨ á�Ô�0N¿�ËP½A¼{è5¼¾¿ÖÇ�Ã±Å�Ã[¿�ËP½A¼¾ÀrÚFÃ{Ä�À¾Ï�À,¼¾½hÃ$Ä¾Ã{Ó�Ã{Ä�Ã[»�Î ÃÙ¼¾¿ÖÇ�Ã à Å�Ã[¿�ËP½A¼¾À�ÌFÓ�¼¾½hÃ�Î Ã[»\¼�Ä�ÂFÈ
À¾ÂFÇaÁQÈ�Ã�À ¨ á�ÔQâ;ÈÖÈÊÄ¾Ã[À¾Ï�È�¼¾À�Â�Ä�ÃçÀ¾½hÌ�ÅN»ÝÓ�ÌFÄN½�¿�ËP½�ËPÂF¿�» àMÁÃÂ á�ÂF»�ÒoÈ�Ì�Å�ËPÂF¿�» à ã Â á�Ã{ÚFÃ[»A¼¾À

ÉX¿�ËhÔ * ÔLã§Ã{Ó�¼{èL¼¾½hÃ�¼�Ã[À�¼�ÜÊÃ[ÂFÇ À�Ã{¼¾ÏhÁ�¿�»+âEÏhËPÏ�À¾¼ �	,�,�! ÔB0N¿�ËP½\¼{èB¼�Ã[À�¼�ÜÊÃ[ÂFÇ À¾Ã{¼¾ÏhÁ�Ó�ÌFÄ�ÂFÈ�Èé¼¾½�Ã
ÌF¼¾½hÃ{Ä;¼�Ã[À�¼�ÜÊÃ[ÂFÇëÁÊÃ{Ä�¿�ÌlÒ�À{Ô
Y p-O�\��|��g]�rY��]ZhT;Q]z|Y�VXTD�)Y�\���T��uz]kyptz¥��O�T?VÅvx�rO�~Ä��M�7�\]VÅWrO¥M�7�\]VP�uk�W)z¥�XT-VrQGT-p�WÂW)OaWrz]T
U]kh��kyW)kyë-T?�Âp-ZhOLpt¢B� � O�Wrz�ptz|Y��rY�p?WrT-�XkhVXWrkhp?V;~�Y�¢�TuW)z�T o���b�V��LVXW)T?~�Q�T?�XvxT-p�W)Z��wVrg]k�WtY��]ZyTDW)O
W)T?VXW�^D¾{nÙY�Zy��O��rk�W)z]~�VuvxO��aU]k�ÖST?�rT?\3W�ptz]Y��r��Tj�)Y�\]��T-V�Y�\]UcvxO�� Vrky��\|Y�ZyVap-O�~�ky\]���uk�W)z
Y�ZhZ�W)z]T�QGO�VrVXkh�]ZyT Q]z|Y�VXT-V?�

¯��G� �²��Å»�d�¡ =� �d¾��d�c�H�
NDz]T�NDkhZhT	o�Y�Z����XO�g]QmVXW)Y��XWrT-UµY�W)T-V�W)�GT	Y�~ Q��rO����rY�~Ûky\±M�¤�¤�8��]�©�XO�W)OfW���QGT-V�Y�\]U��|\]Y�Z
~�OLU]g]ZyT-V�z|Y	d�Tw��T?T-\�W)T?VXWrT-UºY�\]U�p	YfZhkh���)YfWrT-Ucky\cW)z]T¥¬�¶���T-Y�~ÍZykh\]TjYfW Wrz]T�b���b�YfW
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ÉX¿�ËhÔ��AÔ�ãéÃ{Ó�¼{è[ÜÊÃ[ÂFÇ ÒQ¿�Ä¾Ã[Î ¼¾¿�ÌP»�Ó�ÌFÄ§ÁB¿�ÌP»�À{Ô"0;¿�ËP½\¼{è�ÜÊÃ[ÂFÇ Ò�¿�Ä�Ã[Î ¼¾¿�ÌP»�Ó�ÌFÄ5Ç�ÏhÌP»�À§ÂF»QÒ�Ã[È�Ã[Î ¼�Ä¾ÌP»�À[Ô

o É ^�?���n{YfW)Y��;T-�XT�WtYf¢�T-\e�uk�W)z�~�g]O�\]V?¸�Q�khO�\]V;Y�\]U�T-ZyT-p?Wr�rO�\�V��GT?W��;T-T-\±M�¦�Y�\]U £ ¦�¦
­�T�Ë��K��\¥lag]��g]VXW�7f¦�¦�8�¸KY�d�T-�X�jZhO��ÀT?\]T-�X���j�GT	Yf~ ��Y�VÂY�ZyVrO�VrT?W�g]Q�W)O p?O�d�T-�ÅT-\]T?�r��kyT-V
U]O��u\�W)OcMw­{T?Ëj�SN[OeW)T?VXW Wrz]T�QGT-�XvxO��r~�Y�\]p-TjO�vÂW)z]T¥¾�½ÊY�Zh��O��rkyWrz]~ g]\]U�T-� Q]z��LVrkyp-V
T?d�T-\�W)V��;T�g]VXT�Q]khO�\]V�Y�\�U�T-ZyT-p?Wr�rO�\�VÅO�vBVXT?d�T?�)Y�Z�T-\]T?�r��kyT-V�Yf\]U¥YaVXkh\]��ZyT;�Xg]\�O�v]~�g]O�\]V?�
NDz]T�U|YfWtYmp-O��r�rT?VrQGO�\]U�~�Y�ky\]Zy��W)OmW)z]T�Vrg�~�~�T-��7�¦�¦�8�WrT-V�W)�GT	Y�~³QGT-�rkyO�U��uk�W)z±W���O
U]kyÖ�T-�XT-\�W{��T?O�~�T?W)�Xkhp-Y�ZPVXT?Wrg]Q]V-�}NDz�T-VrTwYf�rT¥Vrz�O��u\±ky\�½Åkh��g]�rTj�e�rkh��z3W¥ixW��;Oµo�T-\�W)�rY�Z
� Y��X�rT-ZyV;o � Y�\]UwW���O É �LWrT-\]U]T?U � Y��X�rT-ZyV É � s�Y�\�U�ZhT�v�WaixW)z��rT-Tao � V)s��LNDz]Ta~�O�U�g]ZhT?V
Y��rT�Q]ZhY�p-T?Umkh\�Y¥~�O�dfY��]ZyT WtY��]ZyT �uz]khptzµY�ZyZhO��uV�W)z�T��GT	Yf~ÛW)Owkh~�Q]ky\]��TaWrz]T�U]T?WrT-p?WrO��
YfWÂYf\3��QGO�kh\�WÂYf\]U¥kh\]p?khU]T?\�WÂY�\]��ZhT��KNDz]kyVÂY�ZhZyO��uV[WrO Q�T?�XvxO��X~ÑU�kyÖ�T-�rT?\�WÅW��LQ�T?VÂO�vBVrp-Y�\]V
Y�ZhO�\]��Wrz]Te~�O�U�g]ZhT?V-¸}Zhky¢�T�p-T?ZhZ�Vrp	Yf\]V����°�XT-U]ky�rT?p?W)ky\]�µWrz]T��GT	Yf~ YKW�Wrz]Tep-T?\�W)T-�XV�O�v
W)z]T%vx�rO�\�W�v=Y�p-T%p-T?ZhZyV�YfW�Y�����T?UmY�\]��ZyTuO�v[7�¦ á ¸LÏwVXp	Y�\]V�Y�\]U�WrkhZyT-�rO��ÊVrp	Yf\]V��uz]T?�rT�Wrz]T
��T-Y�~²ky~�Q]ky\]��T?V�Q�T?�rQGT-\]U�khp-g�ZêY���WrOwWrz]T�ZêYfWrT-�rY�ZSVXkhU]T�O�v[W)z]T�~�O�U�g]ZhTf�

laV¥�;T_Y��XTmkh\�W)T?�rT-V�W)T?UÊkh\ÀWrz]TmQ�T?�XvxO��X~�Y�\�p-TmO�v%W)z]T�T-\]T?�r�����rT-p?O�\]V�W)�rg�p?W)kyO�\éYfZh��OfÆ
�rk�W)z]~�V Y�V�Y�vxg]\]p?WrkhO�\�Ofv;T?\]T-�X���c~�O��XTjW)z|Yf\�kyW)Vag]\]kyvxO��r~�kyW��m�rT?VrQGO�\]VXT�¸��;T¥ptz]O�O�VrT
U|YfW)Y�vx�XO�~ÎW)khZyT-�XO�� VXp	Y�\]V�ixp-O��X�rT-VXQ�O�\]U]kh\��mWrO�W)z]T�WrkhZhT?�rO��ç�eVrp	Yf\ºQGO�kh\�Wts%vxO�� T?ZhT-p"Æ
W)�XO�\]VDY�\�Ue~�g]O�\�V�i»½Åky��g]�XT ¡j�Xkh��z�W"s©Y�\]U�Ï¥Ð®¦�Ò48���vxO��;Q]khO�\�V{i»½Pkh��g]�XT ¡�ZhT?v�Wts��L��\mY�ZhZ
p	Y�VXT-VaWrz]Tj�GT	Yf~ kh~�Q]kh\]��T-Vukh\�W)z]T�~�kyU]U]ZhT{p?T-\�W)�rY�ZÅ~�OLU]g]ZhT�YfVaVrz�O��u\�ky\_½Pkh��g]�XT�¡L�
NDz]T-VXT�p?O�\��|��g]�)YfWrkhO�\�VDp-O��X�rT-VXQ�O�\]U�WrO¥W)z]O�VXT{vxO����uz]khptz�~�O�VXWuO�v[W)z�T{T-\]T?�r��kyT-VD��T?�rT
Y	d�YfkhZêYf�]ZhTf��laZhZ3U|YKWtYaVXz]O��u\¥kh\jWrz]khVPQ|Y�QGT-�Åp?O��r�XT-VXQ�O�\�U�W)OaWrz]TDo � ~�O�U�g]ZhT?V§Æ��6?�^�M�7L¸Æ��6?a^�����¸�Æ��6?�^a7�¡�Y�\�UÇÆ��6?�^���8��
n g]T{W)O¥W)z�T�ky~�QGO���WtY�\]p?T O�v[W)z]T�QGT-��vxO��r~�Y�\]p?T�g�\]U]T-�uQ]z��LVrkyp-V%T?d�T-\�W)V%W���O�U]kyÖ�T-�XT-\�W
¾{½ÁY�Zy��O��XkyW)z�~�VDYf�rT�Y�Q]Q]ZykhT-US�G¾�½;M�kyV%Wrz]T�V)Y�~�T�Y�Zh��O��rkyWrz]~²YfV�ky\co���bmT?d�T?\�W)Va�uk�W)z
W)z]T«O�\]Z��èU]k�ÖST?�rT-\�p-T±��T?kh\]�ÕW)z�Tºg]VXTºOfv¥YÕQ]z���VXkhp?VµVXz|Y�QGT«vxO��X~ vxO���W)z�T«�;T-ky��z�W)V
p	Y�Zyp-g]ZhYfW)kyO�\��ÂNDz]T?�rT�vxO��rT_Wrz]TcVrY�~�T���T?kh��z�WrV�Y��rTµg]VrT?UèvxO��eY�ZyZDW)z]Tµptz|Y�\]\]T?ZhV?��NDz]T
¾{½Â7�Y�Zh��O��rk�W)z]~ÙkyV�Vrz]O��u\�kh\el�Q]QGT-\]U]kù��l��]��W%Y	d�O�kyU]V�W)z�T{Q�T?U]T-V�WtY�Z}p-Y�Zhp?g]ZêYfWrkhO�\����
W)z]Twky\3Wr�rOLU]g]p�W)khO�\�O�vDY�\]T��ÙO�g�WrQ]g�W�Q|Y��rY�~�T?W)T?�-¸�Wrz]TwQ�T?U]T-V�WtY�ZÂk�W)VrT?Zyv6��NDz�khV{v=Y�p?W�kyV
kh~�Q�O��XWtYf\3W�Y�V�W)z�TuY�dfY�kyZêY���ZhT�p-O�~�Q]g�Wrkh\]�aWrkh~�T;vxO��PW)z]TuO�\]Zykh\]T;�rT?p-O�\]V�W)�Xg]p?WrkhO�\�YfW�Wrz]T
^D¾{n ZyT?d�T-ZIkhVDO�\�Zy��M�¦x`�V��|NDz]kyV%\�T?�Äky~�Q]ZyT-~�T-\�WtYKW)khO�\eO�v[W)z]T�Y�Zy��O��rk�W)z]~óV)Y	d�T-V�Wrz]T
W)ky~�T OfvPWrz]T�Q�T?U]T-V�WtY�ZIp	YfZhp-g�ZêYfWrkhO�\�Yf\]Uµk�W)VDVXg]�]VXWr�)Y�p�W)kyO�\�vx�XO�~ñWrz]T�V)Y�~�Q]ZyT-V-�
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¯��M~ ¼d���d�/���<�¡�;�v���(�È =�������(�
NDz]T�¾{½èY�Zh��O��rkyWrz]~ \]T?T-U]V�W)z]T¥VrY�~�Q]ZhT?VaW)O�p?O�~�T��uk�W)z]ky\�Y�\|Y��X�rO��ÑWrkh~�Tjky\3WrT-��d�YfZ
vx�rO�~ Wrz]Tw¾{½Á�;T-kh��z3WrV{�rT�vxT-�rT?\]p-T�Wrkh~�T��BNDz]TjWrkh~�TjU]kyVXW)Y�\]p-T���T�W���T?T-\±W)z]TjV)Y�~�Q]ZhT?V
Y�\]UwW)z]Tu�XT?vxT-�XT-\]p?T%Wrkh~�T�O�vGW)z]TD�;T-ky��z�W)V�i=p-Y�ZhZyT-U¥Q]z|YfVrT�sÂVrz�O�g]ZhUw�GTDW)z3g]V;Y�VÂVr~�Y�ZhZ�Y�V
Q�O�VrVrky�]ZhTjkh\cO��XU]T-� WrO�~�Y���ky~�kyë-T�W)z]T¥Q��rT-p?khVXkhO�\�O�\cWrz]T¥�rT?p-O�\�VXW)�Xg]p?WrT-U«T-\]T?�r����Y�\]U
W)ky~�Tf�}NDz]khV�khV{W)z�T�p	YfVrT�vxO��jo���b«T?d�T?\�W)Vj�uz]T?�rT�Y�ZhZ�Wrz]T�Q]z]Y�VrT?V�Y��XT�Y	dfY�khZhY��]ZyTwY�\]U
O�\]T�p	Yf\_Y�Z���Y	�LVuptz]OLO�VrT�T?d�T-\�W)V%�ukyWrzmWrz]T�Q]�rO�Q�T?�%Q�z|Y�VrTf�

¬�O��;T?d�T?�DW)z]kyV�khV;\]O�W;W)z]T p-Y�VrT�vxO���Q]z��LVrkyp-VDT�d�T-\�WrVuYfW�W)z�T�W)T?VXWr��T-Y�~ñ�uz]T?�rT ~�O�V�W�O�v
W)z]T?~³Y��rT¥W)Y�¢�T?\º�ukyWrz«Y�\°YfVX�L\]ptz]�XO�\]O�g]V���T-Y�~��I½BO�� W)z]kyV W���QGT�O�v�U|YKWtY�W)z]TwQGO�VrkùÆ
W)kyO�\mO�vPWrz]T�V)Y�~�Q]ZyT-V%Y�ZhO�\]��W)z]T�b�½Å½Õptz]Y�\]��T�T?d�T-\�W ����T�d�T-\�W�vxO�ZhZyO��uky\]�¥Y¥g]\]k�vxO��r~
U]khV�W)�Xkh�]g�WrkhO�\S�SNDz]T�VrO�Zyg�W)kyO�\cW)OmW)z�T�Q��rO��]ZyT-~ÔkyV W)OµY�Q]Q]Z��_Wrz]T�Q��rO�QGT-�{�;T-kh��z3WrV{vxO��
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  16.13    /     6
Constant   86.32
Mean   2.486
Sigma  0.6040E-01

m FF LG (counts/pC)

  1.404    /     6
Constant   106.3
Mean   1.278
Sigma  0.2559E-01

m OF LG (counts/pC)

  7.590    /     4
Constant   54.10
Mean   156.2
Sigma   3.072

m FF HG (counts/pC)

  1.819    /     3
Constant   51.59
Mean   77.66
Sigma   1.704

m OF HG (counts/pC)
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  49.16    /    55
Constant   730.0
Mean  0.1649E-01
Sigma  0.5409E-01
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  34.41    /    33
Constant   1692.
Mean  0.4066E-03
Sigma  0.2336E-01
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  233.2    /    35
Constant   1333.
Mean  0.7797E-02
Sigma  0.2915E-01
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  41.02    /    39
Constant   1782.
Mean  0.6926E-03
Sigma  0.2220E-01
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