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���
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6 � & ;�� 1 �=�¨�2I��98
� 1 �5�P�
�E;5Ij�98
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Fo�98
���%�������R� 1 �:<w�4; 6 � 6 �,�P�2�Z�2� &
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��­:�#�����P�¯®_°L�N�"�v�^�L�C�L���5� GH8
; &\± ���;} R TR ± 1 ± �;� & >/�2�98[;~� ± W   ��²�;~��W   �'²9�4�+� ;~� ±
8K���w�%;~�+�,'�W 6 ; & ;~�x� ± '`�=)³��� ± '=�4´P´ ± �µ´ ± <+�%;~�lr \\± � &_± 1 ± �;� & F GH8 ± ) '(;~�;�Z�4�P�};4� ±9± � ± �%? ± �Z�2'
� & ;~´P��� ± ��´ ± <+�9;4�h¶jIK;~�w� ± � ± �%? ± �Z�,' \\± � &�s ��>�; ;5IO>B8w�2'�8³�4� ±9·�\\± � &�t ¶"���w�}+©� &%& �P�
?¸�Z�R�4� & 1 ± � &R±
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± � ± �4?*)�F
GH8 ± +��4�P� 6 �*+�,#?~�4;~�w�w���.-_IJ�%;*/ ±�04± �;�(-e>B8 ± � ± �r´ ± <W�9;~�w�1+`�4´�´1)q� ± +`�2)?�P�
?�W �.-:<w�4;W�w�3+ ± ���P�©�*- c
-4;4+f�����R�,;~�M>/�2�98SIK;~�w� \\± �(-(F65¨�w´��R� \\± �67K�*+�,#?~�4;~�w�w�]>B8 ± � ± ;4� ±�\\± �8/��1/��1+�,9-t�4���.-4;~´���� ± � ± ´ ± +��Z�4;~�
�4´1-%;S<w´P��)�-/���%;~´ ± F
{M�F´ ± <W�9;~�lr \\± �(- ±�0~± �n�:-=¶¯�%8 ± �R�Z�4�3- 0~± �:- ± /f;;/ ± �;�R�</=+(;*/f<P;~� ± �n�:-M;5I��98 ± ;~� ± � ± �+�R�R���
;>+=�4�
7 ± ;;7W�D�4��� ± �vIJ�%;;/ �98 ± /©�.-:-\�P�
?��Z�R�4�<- 0~± ��- ± /];;/ ± �;�Z�</§¶A�4�w�H�%8 ±^±�0~± �n�?,n��� ± /����Z�1+�-��.-@; 0~± � c
+�;~�<-\�R�Z�4��� ± �]>B8 ± ���*-:-\�</©�P�
? ± X �K�4´�/��*-:- ± -e;5IC�%8 ± �%;�<��4�w�_���n�R���%;�< X �K���:,9-��4�+����� 0 �4�\���4�;�6@`²
�4�+�BA TA"CD/��
-:- ± - ± X �K�4´C�%;L�98 ± W 7L;*-%;~�E/��*-:-�F_GH8 ± / ± �*-R�w� ± / ± �;�B;5I'�98 ± �%;�< X �K�4��,F/��
-:-��1-
8
;�> ±�04± �G+(;;/]<w´P�1+`��� ± �H7�)��%8 ± I|�*+f���%8K�����98 ± �*-:-4;4+f�����R�,;~��;5II/ ± �*-\�w� ± � \\± �(-3>/���%8�aK�K�4´dcJ-\�Z��� ±
X �K�4��,9-L�.-q�
;4�K,n�
;�>/�bF�GH8 ± �?�3/L7 ± ��;5IB<P;;-:-\�.7w´ ± +�;;/L7w���K���R�,;~�<-��4�w�$��´.-%;§�98 ± 7K�*+�,#?~�%;4�w�w�
+=�4��7 ± � ± �w�<+ ± ��>B8 ± � ·_\\± �(-��4� ± �P� ± �n�R�2a ± � s6· cc�Z�5?�?~���
? t F
G�;W�w��)4¶+�98 ± ´ ± <W�9;~�lr \\± �(-��%;�<L;4´,;�?*)M)?� ± ´P�<-��%8 ± /];;-\�H<+� ± +f�.- ± �9;�< X �K�4��,N/��*-:-O/ ± �
-R�w� ± / ± �;�(-�F

�QPQ���SRR°��N�"�v�`�P�C�L�"�5� {M��ªN�;} ;5IjR TR ±�0~± �;�:-T7P;4�%8 W 7L;*-%;~�<-�� ± +=�2) 8K���w�%;~�+�.+`��´P´1)4¶U)?� ± ´P�+�P�
? �
± � ± �4? ± �R�.+ \\± �:-=¶K�
;M+�8K�4�4? ± �¨´ ± <+�9;~�3-=¶K�4�+�¨�
;T-R�2?~�w�uaD+`�4�;�V/©�.-�-R�P�0?^�Z�R�4�<- 04± ��- ±^± � ± �4?*)�F
GH8 ± 7K�*+�,#?~�%;4�w�w��IJ�%;*/W/��+´��Z� \\± �@<w�4;W�w�3+f�Z�2;~�H�1-"´P�4�%? ±ks ���w�H+`�4�+�
;4� ± �*-R��´1)B7 ± /];W� ± ´ ± � >/���%8
5 ;4�n� ± p ���R´,;U? ± � ± �R���9;4�:- t Fk{c�G+`���X7 ± � ± �w�3+ ± � >/���98 · cc�Z�5?�?~���
?��P�0IK;4�:/����Z�2;~�h¶L>B8+�.+�8��1-q�4´.-4;
�1/f<P;~�\�Z�4�;���9;�� ± �w�<+ ± +�;;/L7w���K���%;~�R�1+�-������%8 ±m\\± � c X �K�4��,V�*-:-\�,?~�3/ ± �n�(F

GH8 ± �4�./ �1-"�9;Y/ ± �*-\�w� ± �%8 ± �9;5< X �w�4�:,Z/��*-�-��P���4´�´��%8w� ±f± +`��� ± ?�;4�R� ± -��P��;4�R� ± ���9;Y+=�4;;-:- cJ+�8 ± +�,
�98 ± / ± �*-R�+� ± / ± �;�:-r�4�w�H�%;Y- ± ���:+�8�IK;~�[-\�,?~�3-`;5I ± � ± +��(-	7 ± )5;~�w���98 ±M\ �D���w�K�4�\�]5 ;W� ± ´!F3GH8 ± �*7P; 04±
<w�1+f�Z�+� ± +(;~�+´P�^7 ± +�8w�4�
? ± ���2I��
;4�qc \ �Z�4�w�K���R�X5 ;W� ± ´V<K���\�Z�1+=´ ± -O>/���%8^/��*-�- ± -�7 ± ´2;"> �98 ± �%;�< X �K�4�:,
/��*-:- ±�_ �1-\�(F�¬"� ±�_ �
/f<w´ ± �4� ± �%;�< X �K�4��, � ± +=�2)4-��9;�� · X �w�4�:,����w�!�Z+�8K�4�%? ± �a`��,?5?;-L7P;;-%;~�$���
-R�0< ± �:-�)�/T/ ± �Z�\�.+N/];?� ± ´1-=*Kb ±�c�± �w�w�P�0?>d~���:e ±Nc �4�Z�*/ ± � ± ��-fd5I��:e ± /Td?� ± ´6¶g+�eK���%? ± �h`��,?5?;-�� ± +`�2)�-
+�d4�w´P�V��´�� ± ���:e ± � ± ´��O�Z� 04± �n�</L7 ± ��-id5I ±�0~± �;�:-��P���:e ± �w�2� ± � ± �n�mR TR ±�0~± �n���:d c d~´.d�?4� ± -jd~�¢´ ± �4���(d ±�0~± �;�(-
k ���:e ±�_ �Z�R� \\± �(-/�P�V�(e ± aw�K�4´l-\�Z��� ±nm «;o
prq
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Ggd]/ ± �*-\�w� ± �(e ± �:d c X �K�4�:,X/��*-�-=¶:R TR ±�0~± �;�:-N/��<- �haK�:- �T7 ± �P� ± �;�Z�ua ± �hd~�w´��P� ± �*- c d4� ± �;�Z�P�4´P´ )
�P�;� ± � ± -\�R�P�54^�4�w�N-R� 0~± �QI#d~�:IJ�w� �(e ± ���4�w�4´1)�-R�1-�qVGOe ± R TR�� ± +`�2) c �:d?�w�<+f�:- s +�eK�4�64 ± �_´ ±�c �:d~� s - t ¶ \\± �:-=¶w���w�
/©�.-:-\�P�54L�R�Z�4�<- 0~± �:- ±�± � ± �64*)QIJ��d;/ �(e ± � ± �+�R�R�P�3d s - t%t �4� ± �(e ± �H� ± +�d~�<-\�R�R�<+�� ± � qjGOe ± �(d c X �K�4�:,Y/��*-�-
�.- d;7+�D���P� ± �kIJ�:d;/ �(e ±�± � ± �64~� ± -87
/nd*/ ± �n�Z���4�w�V�+�P� ± +f�R�.d~�<- d5Iz�(e ± � ± +`�2) c �:d?�w�<+��(-O/ ± �*-\�w� ± �V�P�_�(e ±
� ± � ± +��(d~��q

¬ 7w�R� ± I d 04± � 0 � ± k d5I��(e ± p b�9$�4�w��b	o�� ± � ± +f�:d~�:-������:e ± G ±�0 ���R�:d~�§�.-�44� 0~± �¨��� \?± +f�R�.d~��ª<q2�;qe{M�
\W± +f�Z�1d~��ª3q �W¶n�(e ± �Z�\�:4;4 ± ��� ± X �+�P� ± / ± �;�(-��<- ± �V�O� p b�9����w�Fb	oEI#d~���:e ± �+��� ± � ± �;�mR TR ±�04± �;���:d c d4´.d;4~� ± -
�4� ±fc � ± - ± �;� ± �C¶'�4�w� \W± +f�R�.d~��ª3q «T7w�R� ±=< )§�w�1-:+=�3-:- ± -��(e ± � ± +�d~�<- �Z�R�3+f�Z�1d~�9�4�+�Z- ± ´ ± +��Z�1d~�Zd5I ± ´ ± +f�Z��d~�<-f¶
/��<d4�<-=¶��4�w� \\± �(-��4�w�¸�(e ± �P� ± �;�Z�2a<+`���R�.d~�]d5I · X �K�4��, \\± �:-�q \W± +f�Z�1d~��ª3q ��� ± -�+=�\�.7 ± -��:e ± -\�./��+´����R�.d~�
d5I ±�04± �;�(-��<- ± �F�(d 04± �R�uIS)��4�w�]+`��´P�.7+�Z��� ± �(e ± � ± +�ew�w� X � ± -EI#d~���(e ± �:d c X �w�4�:,Z/��*-�-G/ ± �
-R�w� ± / ± �;�(-�q
GOe ± � ± � ± +��(d~�M+`��´P�.7+�Z���R�.d~�����w�!�:e ± � ± � ± ��/����K���Z�1d~� d5I��(e ± � ± � ± +f�(d4��� ± -:d4´P�+�R�.d~�$�4� ± � ± -�+=�R�17 ± �����
\W± +f�Z�1d~� �4q

>@?BA CED1FHGEIKJ L�M1NOIQPRI�FTSUFWVXS5Y[Z]\
GOe ± p b�9��4�+�>b	o
^��+��{%{¢� ± � ± +��(d~��-��4� ± � ± -:+f�R�.7 ± �¨�P�§� ± �Z�4�P´ ± ´.- ± k e ± � ±Ym «;�W¶¦«4«
p q � d4�:eH� ± � ± +��(d~��-
eK� 0~± �(e ± - �D�4�+�K�4�R��+�)?´P���w�w�\�.+`��´*- ± �Z� c d5IK��4 ± � ± �R�4´uc c �w� c d;- ± +�d~´�´P�P� ± �C� ± � ± +f�:d~��q_9¦��d;/ �:e ± �P�;� ± �Z�*+��Z�.d4�
� ± 4~�.d4�¨���§�:e ± + ± �;� ± �[d5Ij�(e ± � ± � ± +��(d~�f¶ c �4�\�R�.+=´ ± -HaK��-\���Z�Z� 04± �:- ± �(e ± �R�Z�*+�,n�P�U4�� ± � ± +��(d~��-R�+�R�:d4�w�w�w���54
�(e ± 7 ± �*/ c � cA± q ` ± � ± ¶��(e ± �Z�R� \\± +��(d~�\� ± - d5I6+�eK���64 ± � c �4�\�R�.+f´ ± -��4�w�¨�(e ± �P���R�Z�4�3- 0~± �:- ± /nd;/ ± �;�Z���4� ±
/ ± �*-\�w� ± � qVGOe ± �Z�R�*+�,n�P�54r� ± � ± +��(d~�j+=�4�n7 ± -R�<7A�w� 0 ��� ± �©�P�;�:dr�?-\�P´��.+�d4�K/��1+=�:d 04± �\� ±�_ � ± � ± +f�:d~��� ±=± � ± �
I#d~� c � ± +=�.- ± c �\�./��4��)q���w�L- ± +�d~�+�K�4��) 0~± �\� ±�_ � ± +�d4�<-\�R�R�<+��Z�.d4���4�w�L�"´P�4�64 ± � c 0 d~´��</ ± �R�Z�*+�,n���54 +�eK�*/f7 ± �
c ��d 0 ���w�P�54V�:e ± ´ ±�04± �q�4�:/ �(d§� ± +�d~�<- �Z�R�3+f�^�:e ± �Z�R�4�<- 04± ��- ± /Td;/ ± �;�Z�</YIJ�:d;/ �(e ± +=�w� 0 ���Z�w� ± d�I��(e ±
�Z�R�*+�,¸�P���Z-�d~´ ± �<d~�P�w�4´j/��`44� ± �R�.+Sa ± ´�� q�GOe ± +=�4´.d~�\�./ ± � ± �:-��4� ± �<- ± ���(dZ/ ± �*-\�w� ± �(e ±_± � ± �B4*)����w�
�w��� ± +��Z�1d~�fd5I ± ´ ± +f�Z��d~�<-f¶ c e<d4�:d~�<-=¶~�4�w�KeK�4�+�:d~�w�1+ \\± �(-�q GOe ± )��4� ± �4�K� c � ± �^�:d��(e ± �w��� ± � ± �;� c ��d cA± �\�R� ± -
d5IO7�d4�:e ± ´ ± +��Z�:d*/��`44� ± �R�.+©�4�w� eK�4�w��d~�w�.+T-:e3d k ± ��-�q+9��P�K��´P´1)4¶h�(e ± +`�4´1d~�R�1/ ± � ± �:-q�4� ± -R�+�R�:d4�w�w� ± � 79)
�Z�R�*+�,n�P�54§� ± � ± +��(d~��- k ew�1+�eX- ± � 04± �:d¨��� ± �;�Z�uIS)H/��<d4�<-=¶ k ew�.+�e��4� ± �(e ± d4�w´1)H+�ew�4�64 ± � c �4� �Z�1+=´ ± -��(eK�O�
�Z�R� 0~± ��- ± �(e ± +=�4´.d~�\�./ ± � ± � k �2�(e<d4�+�?7 ± �P�54§�*73-:d~��7 ± � q \ +�e ± /����R�.+L�w�R� k ���54;-?d5II7�d��(e p b�9³�4�w� b	o
�4� ± -�e<d k ���P�.9��a4~�w� ±cb q � d4�:e ±�_3cA± �\�./ ± �;�(- ± / c ´1d")V���:ew� ±f± cM´P�2) ± �/�Z�\�:4;4 ± �O-�)�- � ± / �(ew�����4´P´1d k -jI#d4�
�4�Zd4�w´P��� ± - ± ´ ± +f�R�.d~��d5I ±�04± �;�(-OI#d4�^IJ�w� �(e ± ���4�K��´1)�-R�1-�q�¬"´P´U-R�37�� ± � ± +f�(d4�:-=¶��(e ± �P�"� ± �4�3d~�+� ± ´ ± +f�Z��d~�w�1+�-=¶
�4�w���(e ± �R�R�a4;4 ± � -�)�-\� ± / �4� ± ���K� c � ± ���(dL�(e ± G ±�0 ���R�:d~�B7w�w�<+�e�+=��d;-:-\�P�54SIJ� ± X � ± �<+�)Ed5I��ed s «~���t�<- t q

¬[-�I|�4���
-j� ± �D�4��´.- d5ID-�d;/ ± d5I+�(e ± -R�<7A� ± � ± +��(d~��-t�4� ± +�d4�<+ ± �R� ± �h¶ p b�9H�4�+�Lb	o/�w��� ± �U-R�a4~�w�2a<+`�4�;�Z´ );q
` d k ±�04± �=¶¦�(e ± 4 ± � ± �Z�4´bIJ�w�3+f�Z�1d~�K�4´����J)��.- 0~± ��)E-\�./©�P´����=¶?�4�w�B7�d��(e ±�_4c�± �R�1/ ± �n�:-/� ± +�d~�<- �Z�R�3+f� +�eK�4�64 ± �
´ ±�c �(d4�<-=¶�eK���w�:d~�+�.+ \\± �:-=¶9- ± +�d~�+�K�4��)�� ± +`�2) 04± �\�R�.+ ± -=¶?�4�+�n/©�.-�-R�P�U4"�Z�R�4�<- 04± ��- ±"± � ± �B4*) k ew�1+�e���� ± �(e ± �
�<- ± �-�:d^- ± ´ ± +��]R TRL+`�4�w�+�P�K��� ±V±�04± �;�(-��4�w� / ± �*-R�w� ± �(e ± �(d c X �K�4��, /��*-:-�q GOe ±¨±�_3cA± �\�./ ± �;�(-��<- ±
�E+�d�d~�R�w���K��� ± -�)�-\� ± / + ± �n� ± � ± �$���r�(e ± ���;� ± �R�*+f�R�.d~� c d~�P�;� k ���:e¸�:e ±
f � _ �1-���´.d~�54V�:e ± 7 ± �
/ c � cA± q
b��P� ± +��Z�.d4�<-��4� ±_±�_4c � ± -�- ± ���P��� ± �:/T-Kd5I��:e ± � Z �1/��+�:eK�4´����54~´ ±
g �4��d~�w�w���(e ± 7 ± �*/ c � cA± �4�w���(e ±
c - ± �w�<d4�Z� c ���w���J)
hjilk�´�� s �D��� snm d~� t4t ¶ k e ± � ±cm �.-��(e ±Gc d~´P�4���4�544´ ± � ± ´����R� 04± �(dL�(e ±cf � _ �.-�q

o I��(e ± �P�;� ± 4~�Z��� ± �F´P�</©�P�<d*-R���J)Zd5IO/Td~� ± �(eK������I#7��]pr� ± ´P� 04± � ± ���:d ± �
+�e d5I p b�9 ���w� b	o+¶j� c
�(d¨�*I#7A�]pOeK�*- 7 ±f± �¨�<- ± �H-:dfI|�������§�:d c X �K�4��,E/��*-�- / ± �
-R�w� ± / ± �;�(-�q@{M��+�d;/ c �4�\�.-�d~�h¶q^��+��{i/ ± �Dc
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Fiber Tracker/Fiber Tracker/Preshower Preshower VLPC Readout SystemVLPC Readout System

NN SS
Muon ToroidMuon Toroid
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CountersCountersForward Mini-Forward Mini-

Drift TubesDrift Tubes

PDTsPDTs

PlatformPlatform

CCCC

ECEC ECEC

9��a4~�w� ±
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-R�+� ± / ± �;�:- k ± � ± 7K�
- ± ��d~���P�;� ± 4~�Z�O� ± �§´P�3/����<d;-R�2�Z� ± -8d5Ij�:e ± d~�R� ± �Od5I¢��o;o c 7��]p�qt¬
�(d4�Z�4´h���n� ± 4~�R��� ± �
´P�3/����<d;-R�2�J) c�± � ±�_4c�± �R�./ ± �;��d5Ijª k$�hI#7A�]p��1- ±�_4c�± +f� ± ���w�;�R�P´C�:e ±r± �w�Bd5I�^/�w�U{%{Id5I��(e ± G ±�0 ���Z��d~� q

>@?�� C Z������[FWZ���S5Z]L_SUF	�
� FW\
G��R�:4`4 ± �\�P�54`R TR ±�04± �;�I+`�4�w�+�P�K��� ± -¯�:eK�����P� 0 d~´ 04± ����´ ± �*-\�6d4� ± ´ ±�c �(d~�+�.+BW � ± +=��)��.-¯� ± ´��O�Z� 04± ´ )f- �Z�Z���:4;e;�4c
I#d~� k �4�\��7 ± +=�4�<- ± d5Ij�(e ±?c � ± - ± �<+ ± d5It�4�§�.-�d~´��O� ± � ± ´ ± +��Z��d~��d4��/^�<d~� k ���(e�´P�4�64 ± �R�Z�4�<- 0~± �:- ±�± � ± �64*)
d~�O/Td;/ ± �;�Z�</BqVGOe ±Gc � ± - ± �<+ ± d5I ± � ± �64 ± �Z�.+ \\± �(-V+`�4�E7 ± �<- ± ���*-��4�§�4�w�+���Z�1d~�K�4´A�Z�\�:4;4 ± �i+=�\��� ± �R�1d~� q

Ggdq�P� ± �;�Z�uIS)��w��´ ±�c �(d~�K+=�4�w�w���K��� ±�±�0~± �n�:-=¶47�d4�:e p b�9¸���w�Tb	or� ± X �w��� ± �(e ±�±�0~± �n�:-¢�:dG7 ± �Z�\�:4;4 ± � ± �
7�) �(e ±Bc � ± - ± �<+ ± d5I"�^ew�:4;eCc g i ± ´ ± +f�Z��d~� d~�Kew�:4*eqc�� i /��3d~� m «��W¶�« b prq�
 ew�P´ ± p b�9
� ± X �w��� ± -nd~� ±
± ´ ± +��Z�:d4�>d~�V/��<d4�h¶K�P���(e ± b	o©�4�K�4´ )4-\�.-�� k dN+�eK�4�B4 ± �H´ ±�c �(d~�<-/���§�:e ± aw�:-\� cM´ ±�0~± ´z�Z�R�a4;4 ± �����w��d4� ± d4�
� k d s � ±�cA± �w�+�P�54Td~�V�(e ± +�eK���w� ± ´ t +�eK�4�64 ± �H´ ±�c �:d~�<-������:e ± ew�:4*eqcM´ ±�0~± ´C�Z�\�:4;4 ± �:-/��� ± � ± X �w�P� ± � q

{M�L�(e ± @=r \\± �:- ±�0~± �;�¢�:d c d4´.d;4*)4¶ p b�99�4´1-:d�� ± ´P� ± - ±�_ +=´��<-R� 0~± ´ )Kd~���:e ± +�eK�4�B4 ± �©´ ±�c �(d~���R�R�a4;4 ± � m «��
p q
GOe ± b	o ±�_3cA± �\�./ ± �;��� ± X �w�P� ± -��	+�eK�4�B4 ± ��´ ±�c �(d4���4�w�©� \\± �=¶�7�d4�:e k ���:eL´��4�B4 ± �Z�R�4�<- 0~± ��- ± /Td;/ ± �;�Z�</
d~� ± � ± �B4*)~¶K�(dM7 ± I#d~�w�w���P�V�:e ± �Z�R�a4;4 ± � m «~�"p q

Gj�\�:4;4 ± �R���54 R/TR ±�04± �;�(-��P�µ�:e ± �4´�´uc \\± �(-T+�eK�4�w� ± ´��.-N/nd~� ± �w� w +=�w´2�Y7 ± +`�4�3- ± d5Ir�(e ± ´��4�B4 ±�� p b
/��w´2�Z� \\± �87K�*+�, 4~��d~�w�w� q:GOe ± p b�9 �4�K�4´ )�-R�.- m ª�o
p��<- ± -����Z�\�:4;4 ± ���(eK����� ± X �+�P� ± -�����´ ± �
-\�eI#d~�w� \\± �(-����w�
��/©�P�+�./��</ -:+=�4´��4�j-\�</ d�IC�Z�R�4�<- 0~± ��- ±�± � ± �B4~� ± -=¶�� i ¶�d5I'�O�¢´ ± �*- �"�o����� ±�� qC{M���(e ± �4´P´dc \\± �(-6+�eK�4�+� ± ´6¶
�(e ± b	o ±�_4cA± �R�1/ ± �;�?eK�*- cA± �4I#d4�:/ ± ���F/ ± �*-\�w� ± / ± �n�?d�It�(e ± R TR +=��d;-:-	- ± +f�R�.d~� m ªw��p6¶ 7w�+�r�3d4� ) ± �?d5I
�(e ± �:d c X �K�4�:,Y/��*-�-�q

GOe ± +�ew�4�Z�*+�� ± �R�.- �Z�1+�-?d5I��+�P´ ±�c �(d4�F���w�]@=r \ ± �:-*R TR ±�0~± �;�(-L�4� ± �w�.- �Z�P�3+f�Z� 0~± ¶U-�d¨�J) c �1+`�4´¯�R�R�:4`4 ± � ± IAc
aD+f� ± �3+=� ± -^��� ± �4�:d4�w�w� �*o;}Wd~�q�*7�d 0~±�s - ±f± I#d4� ±�_ �*/ c ´ ±�m ª;� p t qf{M�¸�(e ± �4´�´uc \\± �(- +�ew�4�w� ± ´S¶j�:e ± p b�9
±�_4cA± �\�./ ± �;� X �3d4� ± -^�V�Z�\�:4;4 ± � ± w +f� ± �3+�)]d5I
�N�~} m ª;«
prqS{M� 4 ± � ± �R�4´S¶z�:e ± �Z�R�a4;4 ± ��� ± X �w��� ± / ± �n�:-^���w�
�(e ± � ± I#d~� ± �4´.-�d¨�(e ±_± w +=� ± �<+f� ± - 0 �4��)F�*-L+�d~�w�w�2�Z�1d~�<-��4� ± �4� \ �<- � ± ���:d>+�eK�4�U4~�P�54H�P�<- �D�4�;�D��� ± d~�3-�´P�qc
/©�P�<d;-\���J)*q GOe ±�± w +=� ± �<+f� ± -��4� ± / ± �*-R�+� ± �!�P���:e ± �K���D���*-Md~�W�Z´P��� ± ����� \W± +��Z�.d4���9�*-©��IJ�w�<+��Z�1d~�
d5I��:e ± /Td;/ ± �;�D�Bd5I�� ± +�d4�<-\�R�R�<+�� ± � c �4�\�R�.+=´ ± - s +�eK���64 ± � ´ ±�c �(d~�3-=¶ \\± �(- t �P�¸�(e ±�±�0~± �;�2q�GOe ± d 0~± �R�4´P´
c ��d;7K�*7w��´P�2�J)�I#d~�q��-\�./��+´���� ± � ±�0~± �;���(d c �*-�-��(e ± �Z�\�:4;4 ± �	+�d4�w�w���R�.d~�3-q�1-�d*7+�D�4��� ± �F�*-q�(e ± k ± �:4;e;� ± �
� 0~± �Z�`4 ± d5I��:e ± �R�R�:4`4 ± � ± w +f� ± �3+=� ± -=¶��D�*,n�P�U4H�P�;�:dH�*+�+�d~�+�n���(e ± � ± ´����R� 0~± ���n� ± 4~�R��� ± ��´��</����<d;-\���J)�I#d4�
k ew�1+�e ± �*+�e§�R�R�a4;4 ± � +�d~�w�+���Z�1d~� k �*-/�P���<- ±Nm ª~ª*prq_GOe ± �Z�\�:4;4 ± � ± w +f� ± �<+�)�� ±�c�± �w�<-Vd~���(e ± �:d c X �K�4�:,
/��*-:-f¶ /��4�P�w´ )H7 ± +`���<- ± d�I��(e ± � i d~��g i +f�+�(-^�./ c d;- ± �¸�P�¸�(e ± �Z�R�a4;4 ± �=¶j�4�w���:ew�.- ± � ± +��K/��<- �L7 ±
�D�
, ± �¨�P�;�(d��
+�+�d4�w�;�"�����:e ± /��
-:-O/ ± �*-\�w� ± / ± �n��q

>@?�� � FWV Y M1\ S5Z��1VXS���Y MOL�M1N�� F ��FWVXS���Y MOY�! C Y�"$#%�1L�Z'& I�FWV L)(+* Z]Y�N,�1VXS5\
GOe ± d�-©�P� ± � ± +�d~�<-\�R�R�<+��Z�1d~�ad�I��:e ±�±�0~± �;�(-N- ± ´ ± +f� ± � 7�)��(e ± �Z�\�:4;4 ± �L+f�R��� ± �\���9�4�1/n-L�O� s � t IJ�w� �(e ± �
� ± �w�<+f�P�54��:e ± 7K�*+�, 4~��d~�w�w�3-����w� s � t � ± +�d~�<- �Z�\�<+f�R�P�54��:e ± /Td;/ ± �;�D�>d5I��:e ± R/TRq� ± +=�2) c ��dW�w�3+f�(-��
-
c � ± +=�1- ± ´1)-�*- c d;-�-R�17w´ ± �(d d;7+�D���P�-�:e ± /�� _ �1/��</ ���0I#d~�:/����R�.d~�hd~�!�(e ± �(d c X �w�4�:,h/��*-:-�q {M�!�(ew�1-
- ± +f�R�.d~�h¶��(e ± � ± +�d4�<-\�R�R�<+��Z�.d4���4�+�a- ± ´ ± +f�R�.d~�hd5I"�.-:d4´���� ± � ± � ± �64 ± �Z�1+E+�eK�4�64 ± ��´ ±�c �:d~�<-f¶Id5I ± � ± �64 ± �Z�1+
\\± �:-=¶/�4�+� d5I��:e ± /©�.-�-R�P�U4��R�Z�4�3- 0~± �:- ±9± � ± �64*)!�P� R TR ±�04± �;�Y+`���w�w�P�w��� ± -_�4� ± �w�1-:+=�3-:- ± � q ¬�´.-�dw¶��(e ±
�w�2� ± � ± �;� c d;-:-\�.7w��´P���R� ± -eI#d~���:e ± �P� ± �;�Z�2a<+`���R�.d~�Yd5I 7�d��R�(d*/Sc X �w�4�:, \\± �:-���� ± � ± -�+=�\�.7 ± � q

.	/10)/32 465	7�8:9 �<; ­:�#���=�L�>=��C���<?5�"�K�P�
@ ´ ± +f�Z��d~�<-"�4� ± �P� ± �;�Z�2a ± �>7�)H�n+�eK���64 ± � c �4� �Z�.+f´ ± �Z�R�*+�, c d4�P�;�Z���54��O���4� ± ´ ± +f�R�:d;/��`4~� ± �Z�1+?-:e<d k ± �����
�(e ± +`��´.d~�\�./ ± � ± ��qj¬"�w�w�2�Z�1d~�K�4´D+f�R��� ± �\���^��� ± �:e ± ��� c<c ´P� ± � m «4�+¶WªN� pS* � �*+�, 4~�:d4�w�w�xIJ�:d*/ /©�.- cM��� ± �;�Z�ua ± �
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�:��������
��H�6�����������r' � b

eK�4�+�:d~�<-©�.-©� ± �w�<+ ± � 7K�
- ± �Qd~�-�:e ± �R���Z�1d d�I"�(e ±¨± � ± �B4*) / ± �*-R�w� ± �µ���!�:e ±§± ´ ± +f�R�:d;/��`4~� ± �Z�1+¨���w�
eK�4�+�:d~�w�1+ +=�4´.d~�\�./ ± � ± �=¶��(e ± -:e3d k ± �j-�eK� cA± ¶;�4�+�Kd~�^�(e ± X �K�4´P�2�J)Gd5Iw�(e ± /��O�(+�eL7 ± � k ±=± �©�:e ± +`��´.d~�\�./ ± c
� ± �O-:e<d k ± ���4�w�V�(e ± +�ew�4�64 ± � c �4�\�R�.+=´ ± �Z�R�*+�, q p b�9 �P�§�4�w�w�2�Z�1d~� 0~± �(d;- ± ´ ± +��Z�:d4�<-jIJ�:d;/ c e<d4�:d~�E+�d~�Cc
0~± �:-\�.d~� c �:d�+ ± -�- ± -�q�� d~�qcc�.-�d~´���� ± � ± ´ ± +��Z�:d4�<-=¶ ± q 4<q_IJ��d;/ - ± /�� ± ´ ± +f�R�:d~�w�1+Ee ± � 0 )NcJeK�4�+�:d~�µ� ± +`�2)�-_���
\\± �:-=¶j�4� ± � ± \\± +�� ± �X7�)��.-�d~´����R�.d~�H+f�R�2� ± �\�����:eK���q�./ c d*- ± �E/�� _ �1/��</ +`�4´1d~�R�1/ ± � ± � ± � ± �64*)������Y+�d4� ±
�4��d~�w�w���(e ±r± ´ ± +��Z��d~� q

5¨�<d~�3-��R�Z� 0~± �:- ± �(e ± +=�4´.d4�R�./ ± � ± ���4�w��´ ± � 04± ���R�Z�*+�,f7�d4�:e��P�L�(e ± + ± �;�Z�R�4´w�Z�R�*+�,n�P�54?+�eK�*/f7 ± �¢���w�
�P���:e ± /��<d~�H+�ew�*/L7 ± �:-�qhGOe ± I#d~´P´1d k �P�54n+=�R�2� ± �R���V��� ± � c<c ´P� ± ���(dY- ± ´ ± +f�G/��<d4�<-OIJ�:d;/ W � ± +`�2)����
R TR ±�0~± �;�(- m «4�+¶hª#��pS* � �*+�, 4~�:d4�w�w�[IJ�:d;/ /��1- cc�P� ± �n�R�2a ± �>eK���w�:d~�3-��.-�� ± �w�<+ ± �]7K�*- ± �^d~�9�(e ± �+�.-\�Z�4�<+ ±
7 ± � k ±=± �9�:e ± + ± �;�Z�R�4´j�R�Z�*+�, ±�_ �R�Z� c d~´P��� ± �¨�(d©�(e ± /��<d~��+�eK�*/L7 ± ��-��4�w�§�(e ± /��<d~��+�eK�*/L7 ± ���Z�R�*+�, q
{M�§�4�w�w�2�Z�1d~�h¶ p b�9 � ± X �w��� ± -��:e ±�± � ± �64*)_� ±�c d;-R�2�/�P�_�:e ± +`�4´1d~�R�1/ ± � ± ���(dM7 ± +�d~�3-R�.- � ± �n� k �2�(eV�(eK�O�Od5I
�K/����w�./^�</ �.d~�w� Z ���54 c �4� �Z�1+=´ ± ¶w�4�+�§� ± \\± +f�(-�/��<d4�<- k ���:e��:d4dL´P�4�64 ± �L�w�.- �D�4�<+ ± d5I +f´.d;- ± - �"� c<c �:d~�*+�e
�P���(e ± �Z�R�4�<- 0~± ��- ± c ´��4� ± ¶�� ¤ ¶n�(dr�(e ± 7 ± �*/ - c d4��q p d;-:/©�.+/�R��)T/��3d~�<-¢�4� ± � ±�\\± +f� ± �Y7K�
- ± �Nd~���R�./©�P�54
�P���#d~�:/����Z�1d~� q'¬[-��#d~� ± ´ ± +��Z��d~�<-=¶?�<d~�CcM�.-�d~´��O� ± �K/^�<d~�<-f¶ ± q 43q	�J��d;/ - ± /©�./��3d~�w�.+Oe ± � 0 )#c eK�4�w��d~��� ± +`�2)�-
�P� \\± �:-=¶��4� ± � ±�\\± +f� ± � 7�)¸�.-�d~´��O�Z�.d4�H+=�R�2� ± �R���V� ± X �w�P�\�P�54¨��/�� _ �./^�</ +=�4´.d~�\�./ ± � ± � ± � ± �64
)F�����E+�d4� ±
�4��d~�w�w�x�(e ± /��<d~�³�<d��_�(d 7 ±9±�_ + ±f± � ± � q�
Oe ± b	o ±�_3cA± �\�./ ± �;���P�µ�4�w�w�2�Z�.d4�µ�./ c d*- ± -_� -R�./©�P´P�4�
�.-�d~´��O�Z�.d4� +f�R�2� ± �\�.d~� 7K�*- ± � d4�-�(e ± �Z�R�4�<- 0~± ��- ± /Td;/ ± �;�D�^d����R�Z�*+�,9-_���µ� +�d~� ± �4�:d~�+�w�-�:e ± /��3d~�
�w��� ± +��Z�1d~� q

9��P�w�4´P´ )~¶j��
K�w�<+f���4´¢�4�w� ,n��� ± /����Z�1+n- ± ´ ± +f�R�.d~���.-�� c<c ´P� ± � q�
gd ± �<-\�w� ± � ± ´P�P�*7w´ ±©± ´ ± +f�Z��d~��� ± +�d~���
-\�R�R�<+��Z�1d~���P�9�(e ± +=�4´.d~�\�./ ± � ± �=¶ ± ´ ± +f�R�:d~�]+`�4�+�w�P�K�O� ± -?/��3-\�G7 ± k ± ´�´ k ���:ew�P�9�(e ± + ± �;�Z�R�4´jd~���#d~� k �4�\�
+`��´.d~�\�./ ± � ± �:-f¶ ±�_ +f´P�w�+�P�54_�:e ± d 0~± �R´�� c � ± 4~�1d~�<-"�4�:d~�+�w��� h���� �*q \ d;/ ± �4�K�4´ )�- ± - ±�_ +=´P�+� ±L± ´ ± +f�R�:d~�3-
�P���(e ± �#d~� k ���R�N+=�4´.d4�R�./ ± � ± ��q�
Oe ± c - ± �w�<d~�R� c ���w���J)��R�4�54 ± k ���:ew�P� k ew�1+�eF/��<d~�3-I+=�4�N7 ± ��� ± �;�R��
 ± ���1-
´P�1/��2� ± �N7�)_�(e ± �*+�+ ±�c �Z�4�<+ ± d����(e ± �Z�Z�
+�,?���54M+�eK�*/L7 ± ��q�
8) c �1+`�4´�´1)4¶ ± ´ ± +��Z�:d4�<- s /��<d4�<- t �4� ± � ±�� �w�P� ± �
�(d>eK� 0~± �H�Z�R�4�<- 0~± ��- ±�± � ± �64
) s /nd;/ ± �;�R�</ t ´����64 ± ���(ew�4���Z+=�W� 0 �4´P� ± 7 ± � k ±f± � �"�H�4�+�!��� � ±�� ¶
� ±�c�± �w�w�P�U4Yd~���(e ± �4�K�4´ )4-\�.-�q	` ± � ± ¶h�:e ± +=�4´P�17w�Z��� ± � ± � ± �64*)��4�w�H/Td;/ ± �;�Z�</ 0 �4´P� ± -��4� ± �<- ± �h�z�(e ±
� ± � ± +��(d~�V+=�4´P�17w�Z���R�.d~���.-�� ± -:+=�\�.7 ± �¨�P� \W± +f�Z�1d~���4q
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Oe ±nc d;-\���R�.d~�^d����:e ±Tc �R�1/��4� ) 0~± �\� ±�_ �.-q� ±=± � ± ���P�Xd4�R� ± �q�:d�+�d;/ c �+� ± �(e ±('\± ���w�P� ± +��Z�.d4�<-q�4�w�F�:d
�P� ± �;�Z�)�S)L7�d4�R�:d;/ � �K���:, '\± �(-��<-R���54?- ± +�d~�w�w�4��) 04± �\� ±�_ �����#d~�:/����R�.d~� q 
 e+�P´ ± �(e ±Vc d;-R�2�Z�.d4�Kd��¦�(e ± eK�4�\�
�P�;� ± �Z�
+f�Z�1d~���P�9�(e ± �R�Z�4�3- 0~± �:- ±Nc ´P�4� ±vs | 7 ± �*/=- c d4�%~ t �.- k ± ´P´t� ± � ± �:/©�P� ± �h¶z�(e ± ���n� ± �R�*+f�R�.d~��� ± 4~�.d4�
±�_ � ± �w�<-8d 0~± ��� ± �<-jd���+ ± �;�Z�./ ± � ± ��-¢��´.d~�54��(e ± 7 ± �*/�´P�P� ± q*
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�(e ±&fMc d;-R�2�Z�.d4�Yd����:e ±?c �R�1/��4� ) 04± � � ±�_ �#d4� ± �*+�e ±�0~± �;�2q \ �P�<+ ± �:e ± � ± /��2)Y7 ± /��w´2�Z� c ´ ± ���n� ± �R�*+f�R�.d~�<-
cA± � ±�04± �;�`¶¦�(e ± 0~± � � ±�_ �*-:-�d4+f����� ± � k ���(e_�:e ±(+-,+ � ± +`�2)EeK�*-��:dM7 ± �P� ± �;�Z�)
 ± � q�
Oe+�.-��.-��3d~� ± 7K�*- ± �Bd~�
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0~± �\� ±�_ /Td;-\�V+�d~�<-R�1-\� ± �;� k �2�(eV�(e ±0+ ,+ � ± +=�2)��.-O- ± ´ ± +f� ± ���*/Td~�54��:e ± +`�4�+�w�P�K�O� ± - m ªN�+¶wª4ª*p q
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Oe ±='\± ���Z�Z���<- 04± �:- ±�± � ± �B4*)9�1-
� ± 
K� ± �q�<-\�P�54��(e ±6c �R�1/��4� ) 0~± � � ±�_Gc d;-\���R�.d~��� ± -:+f�R�17 ± �������(e ±6c � ±�0 �.d4�<-l- ± +f�Z�1d~� q>
Oe ± b	o ±�_4cA± �R�1/ ± �;�
� c<c ´P� ± -V+=�+�:-��(dT- ± ´ ± +f� k ± ´�´)� / ± �*-R�w� ± � '\± �:- m «~�
p6¶A�4�w�>7�d4�:e . b�9!�4�w�Zb	o ± �3-R�w� ± �(ew���[+=�4´.d4�R�./ ± � ± �
± � ± �64
)�� ±�c d*-R��� ± � 7�) ± ´ ± +f�R�:d~� +=�4�w�w���K��� ± -��.-q�<d4���<- ± ���P���:e ±?'\± �^� ± +�d~�<- �Z�\�<+f�R�.d~� q9¬ /����w�./^�</
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K�w�3+=����´[+`��´.d~�\�./ ± � ± � 0 d~´P�3/ ± d��r�J) c �.+`��´P´1) � h>� � ��; o s<. b�9�¶ m ª#��p t d4�� h�� � ��; � s b	o+¶ m «~�
p t �4�w� k ���(e�� s +`��´P�.7+�Z��� ± � t �R�Z�4�<- 0~± �:- ±"± � ± �64*)��*7�d 0~± �G+f�+� 0 �4´�� ± d��C�J) c �1+`�4´�´1)��"�
d~�¯�*o � ±�� �1-�� ±�� �w�P� ± � q�
Oe ± +`�4´��.7w�R���Z�1d~�?d��K�(e ± +`�4´1d~�R�1/ ± � ± � ± � ± �B4*)f-�+`�4´ ± �.-j�w�.-�+=�<-�- ± �©��� \W± +f�Z�1d~�S�4q
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8:7 �����P� 8 �����3�-� 8:9 �
� ± �+�Z�\�P�<d*-L+`�4� d4�w´1)]7 ± �P� ± �;�Z��
 ± ���P�+�w�P� ± +f�R´1)]7�)F�:e ± �./f7K�4´����<+ ± d����(e ±V±�0~± �;���P���:e ± �Z�R�4�<- 04± ��- ±
c ´P�4� ± q^¬ � ± ���Z�+� ± d��¢´ ±�c �(d~�lr '\± �(-r�4�w���w��´ ±�c �(d~� + ,+�±�04± �;�(-��.-��(en�<-?-\�:4~�w�)
D+`���n�?/©�.-�-R���54_�Z�R�4�<- 04± ��- ±
± � ± �64
)�� d�� q�
Oe ± /©�.-�-R�P�U4¨�Z�R�4�<- 0~± ��- ± /Td;/ ± �;�Z�</��1-^� ± +�d~�3-\�Z�\�<+f� ± � �J�:d*/��:e ±N04± +f�:d~�L-\�</ d ���4´P´
+`��´.d~�\�./ ± � ± �?d;7 '\± +��(-f¶��rq ± qj�3-R�P�U4 
K� ± ��4~�Z���?�+´��4�\���J)9�(ew�4� �(e ± � ± +�d~�<- �Z�R�3+f� ± � '\± �(-��4�w���:e?�3-��D�*,n�P�U4
�P�;�:dr�*+�+�d~�w�;���4´.-�d	-:/��4´P´W�4�w�+���Z�1d~�K�4´ ± � ± �64
)�� ±�c d;-\���:- m «~�W¶4ª#� prq*
Oe ± /©�.-�-R���54"�Z�R�4�<- 0~± ��- ± /Td;/ ± �;�Z�</
0~± +f�:d~���.-8+�d4�R� ± +f� ± � �#d~���(e ±�± � ± �64*)n-:+=�4´ ± d�� '\± �(-����w� �#d~�8/��<d~�3-��P�©�(e ±"±�0~± �;�2q[9Dd~���:e ± - ± ´ ± +f�R�.d~�nd��
´ ±�c �(d4�lr '\± �(- ±�0~± �;�:-"�J) c �.+=�4´P´ )��T/©�.-�-R���54L�Z�Z���<- 04± �:- ±�± � ± �64
)Ed���� d��
	 �*o � ± � �.-/� ±�� �w�P� ± �h�¦�(e ± +=�W�
0 �4´P� ± �#d~���w�P´ ±�c �:d~���4�K��´1)�- ± -��1-��<-R�K��´P´1)new�a4;e ± ��q
Oe ± �+�<+=´��<-\� ± � ± �H�Z�R�4�<- 0~± ��- ±�± � ± �64*)��
�������� �.-/� ± 
K� ± �9�*-/�(e ± /�� 4~�w���R�w� ± d��j�(e ±?0~± +f�:d~�[-\�</ d��
�Z�R�4�<- 0~± ��- ±q± � ± �64~� ± -Od����4´�´ +`��´.d~�\�./ ± � ± �Id*7 '\± +��(-/�(eK�����4� ± �<d����*-:-\�:4~� ± �V�(d©� '\± �Vd~�O+�ew�4�64 ± ��´ ±�c �(d~� q

.	/10)/�� � ;-�C�L�"��� ? 7 �����P� ���������=��� � � %	7�8�� °L�#���
¬ + ,+q±�04± �;�M+�d4�n�Z�4�P�3-^� k dH7�d4�\�(d;/ � �K�4�:, '\± �:-=¶ k ew��´ ±('\± �(-^�P� 7K�
+�, 44�:d~�w�+� ±�0~± �n�:- c � ± �<d;/©�P�K�4�;�R´1)
d~�\�:4~���K��� ± �J�:d;/ ´��:4;e;� � �K���:,9- d~�W4~´��<d~�<-�q�
Oew�.-��.- k e�)r�(e ± -\�:4~�K��´~�(d�7K�*+�, 4~�:d4�w�w�^�R���Z�1d��.- -R�a4~�w�)
D+`�4�;�R´1)
± �3eK�4�<+ ± ���&�8� ± �h�:e ± � ±�� �+�P� ± / ± �;�z�(eK�����O�'´ ± �
-\� d~� ± d��n�:e ± '\± �(-'�1- · �S�D�`4`4 ± � q�{M�q�4�w�w�2�Z�1d~�h¶`�(e ± �n�</f7 ± �
d��A� ± ´ ±�0 ���n���
-:-R�a4~�</ ± �;�(- d��A� ± +�d~�<- �Z�R�3+f� ± � '\± �(-¯�(d�
w�K�4´)� -\�Z��� ± � �K���:,9-� {`.�3 ,PN+14X�3MEO>�1OTDT�52Q4>K[�.�>K38T t +=�4�
7 ± +�d~�<-\�P� ± �Z�*7w´ )_� ± �w�<+ ± � k ���(e · �c�Z�`4;4~���54��P���#d~�:/����Z�1d~� q
Oew� ±f± �+��� ± � ± �;� -\�:4~�w���Z�w� ± -V+`���§��� c �R���<+=� c ´ ± 7 ± �<- ± �¨�:d©��� ± �;�R���S)F7�d4�\�(d;/ � � �K�4��, '\± �(-=*

� 
Oe ±�c � ± - ± �<+ ± d��C�4� ±�_4c ´P�1+=���R´1)�� ± +�d~�<- �Z�\�<+f� ± �N- ± +�d~�w�K�4� ) 0~± � � ±�_ +�d~�\� ± - c d4�w�w�P�U4q�:dr�:e ± � ± +=��)
d����(e ± 7�d4�\�(d;/ � < � 0 d~� ± �Bew�4�w�:d4�h¶

� �9´.d k c �:d*7K�*7w��´P���J) �#d~���4´P´I+�eK�4�64 ± � c �4�\�R�.+f´ ± �R�Z�*+�,9-©�P� �(e ±2'\± �L�(d^+�d*/ ± �J��d;/ �:e ±Yc �R�1/�����)
±�0~± �;� 0~± � � ±�_  k ew�1+�e��`4;���P�V�./ c ´�� ± -¢�(e ±r±�_ �1-\� ± �<+ ± d����©�w�1- c ´P�*+ ± �E- ± +�d~�w�K����)§� ± +=�2) 0~± � � ±�_�t ¶
d~�

� �:e ±Nc � ± - ± �<+ ± d��/�B+�eK�4�64 ± � ´ ±�c �:d~� k �2�(ew���¸�:e ±0'\± � �J�:d*/���- ± /���´ ±�c �(d~�+�.+K7�d4�R�:d;/ d~�G+�eK�4�:/
eK���w�:d~��� ± +`�2);q


Ud§�w��� ± ¶ �#d~� / ± �*-\�w� ± / ± �n�:-	d����(e ± �:d c � �K�4�:,>/��*-�-��<-\�P�54 · �Z�`4;4~���54w¶ ±�_4c ´P�1+=�2� - ± +�d~�+�K�4��) 0~± � � ±�_
� ± +�d~�3-\�Z�\�<+f�R�.d~�L�1-j�3- ± �C¶ k ew�.+�e c �:d�+ ±=± �<-��*->�#d~´P´1d k - m ª~ªw¶OªN� prq*
��Z�*+�,9-t�����(e ±>'\± � c �*-:-\�P�54�� �!�T+f�+���4� ±
- ± ´ ± +f� ± �H�)���:e ± )Eew� 04± -\�:4~�+��
D+=�4�;�/�./ c �*+f� c �4�Z�*/ ± � ± ��� ± ´��O�Z� 04± �(dL�(e ±�c �\�./��4��) ±�04± �;� 04± � � ±�_ q . b�9
� ± '\± +��(- c d�d~�R´ )H� ± +�d~�<-\�R�R�<+�� ± �F�Z�R�*+�,9-�7w�*- ± �Xd~�9�(e ± e+���(-r���w�¸�:e ± �Z�R�*+�, 
w�
" 8 �gb	o�� ±9'\± +f�(-r�Z�R�*+�,9-�J�:d*/$#�¤% �4�w�'&$� ± +=��)�-����w��� ± � �w�P� ± -��(eK�O�¢�:e ± �1/ c �*+f� c �4�R�*/ ± � ± �jd��z�4��)��Z�R�*+�,L�<- ± �_���n- ± +�d4�w�K�4� )0~± �\� ±�_ 
K�w�+�P�54^eK� 0~± � c d;-R�2�Z� 04±Yc �:d '\± +f�R�.d~�hd~�;�:d��:e ± '\± �©� _ �1-( |� ± 4;���R� 0~± k e ± �-� ± � ± �:/©�P�w���54��(e ±
/©�.-\�Z�`4 ± w +=� ± �<+�)~¶ - ±=± 7 ± ´1d k t q�) ± �:-��4� ± +`��´P´ ± ��3S1oQoQ;1;:=0P./���j�(e ± )>+�d~�;�D�4��������´ ± �*-\��� k d��Z�R�*+�,9-"�(eK�O�
c �*-�-©�:e ± - ± +f�R�2� ± �\���3q 
Oe ± - ± �Z�R�*+�,9-_�4� ± �<- ± �-�:d �#d~��/ - ± +�d~�+�K�4��) 04± � �Z�.+ ± -f���)��� 0~± �\� ±�_ �.- �#d~�+�w�
k ���:e!��´��4�B4 ±Fc d;-R�2�Z� 04± � ± +=�2)�´ ± �544�(e -\�:4~�+��
D+=�4�<+ ±+*-,/. d102 *�,/.(t  3	 « �#d~� . b�9 �4�w�4	 b �#d~�Mb	o t
�(e ± '\± �"�.-[+=�4´P´ ± � · �S�D�`4`4 ± � q=
Oe ± �w�1-\�D���<+ ±5*-,/. �P�H�:e ±76�8Ec ´P�4� ± 7 ± � k ±=± � c �R�./��4� )§�4�w�Z- ± +�d4�w�K�4� )
0~± �\� ±�_ �.- /��w´��R� c ´�� ± �N7�)��:e ± -R�:44�Yd��'�(e ± +�d*-R�P� ± d��'�(e ± �4�U4~´ ± g 7 ± � k ±=± �¨�:e ± 0~± +f�(d4� c d~���n�R�P�54 �J�:d;/
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 k dH�J) c�± -fd�� 7K�*+�, 4~�:d4�w�w� eK� 04± �(dB7 ± �w�1-\�R�P�54~�+�.-:e ± �h*  � t c e�)�-R�1+�-�7K�*+�, 4~�:d4�w�w� k e ± � ± �4´P´*
w�K�4´)�
-\�Z��� ±>c �4�\�R�.+f´ ± -��4� ±>c ��dW�w�3+ ± � 7+�+�V�P�µ�F�w�2� ± � ± �;�V� ± �*+��Z�1d~�h� 4 ± � ± �Z�4´�´1)��(e ± - ±Hc �:d�+ ± -�- ± - k �P´P´/�<d��
�P� 0 d~´ 04± �(d c � �K�4�:,9-f¶ 7w�+�[/��1-Z�*-�-R�a4~�</ ± �;�[d �¯�(d c�� �K�4�:, ±�04± �;�(-��:d��:e ± k ��d~�54 ±�0~± �;���:d c d4´.d;4*)V�4´.-�d
eK�*-_�:dh7 ± �D�
, ± � �P�;�:d$�*+�+�d~�w�;�`���4�w�  S� t �P�<- �Z�R�3/ ± �n�Z�4´ 7K�
+�, 44�:d~�w�+�h¶ k e ± � ±^c �4� �Ed����:e ±9±�04± �;�
�.-Y/©�.-9�M� ± +�d4�<-\�R�R�<+�� ± � q ¬��§�hew�4�w�:d4� +�d~´P´��P� ± �=¶/�P�3-\�Z�\�</ ± �;�D�4´[7K�*+�, 4~�:d4�w�w� /��4���w´1)!��� 0 d~´ 04± - '\± �:-
�(ew���L´ ± �4���:d k �:d~�544´1)¸�P� ± �;�Z��
 ± ���.-�d~´��O� ± �F´ ±�c �(d~�3-�q 
gd`4 ± �:e ± � k �2�(e �:e ± 7K�*+�, 4~��d~�w�w�3-=¶¢� 4 ± � ± �Z�4´
d~�+�R´P��� ± d����:e ±r±�04± �;� - ± ´ ± +f�R�.d~� �#d~���(e ± �w�2� ± � ± �;� + ,+ �:d c d4´.d;4~� ± -��1-�4~� 04± �B7 ± ´.d k � +�d~�<+f� ± � ±q±�_ �*/ c ´ ± -
d�� ±�04± �;�N- ± ´ ± +f�R�.d~� +=�\��� ± �R�P�9�4� ± � ± -:+f�R�17 ± �Q/Td~� ± �J�+´P´1)�´���� ± �^�:d;4 ± �(e ± � k �2�(e��(e ± �:d c$� �w�4�:, /��*-�-
/ ± �*-\�w� ± / ± �n�:-�q

.	/ . /32 �v���K�C�-���P� �^�L�C�L���
� e�)4-\�.+�-G7w�*+�, 4~�:d~�+�w�F�����(e ± �w�P´ ±�c �:d~�H+�eK�4�w� ± ´��4�\�.- ± -=�J�:d*/ �4´�´ c ��d4+ ± -�- ± -r´ ± �4�w���54��:d¨� 
w�K�4´ - �D��� ±
k ���:e9� k d�+�eK�4�64 ± ��´ ±�c �:d~�<-	d�� d c<c d;-R�2� ± +�eK���64 ± �4�w�9� k d '\± �:-�q 9Dd~���(e ± �o���4�w�¸�h�h+�eK�4�w� ± ´.-f¶j�(e ±
´����64 ± -\�F7w�*+�, 4~�:d~�+�w�x�.-1�J�:d;/ b�� ± ´P´ ��
¢�4� ±�04± �;�(-E+�d4�n�Z�4�P�+�P�54¸� k d$�4�+�w���R�.d~�K��´ '\± �(-�q 
Oe ± - ±�±�0~± �;�(-
+`���X7 ±�± w +f� ± �;�R´1)�� ± /nd 04± � 7�)F� ± � �w���R���54H�B/����w�./^�</W+�ew�4�64 ± � ´ ±�c �(d4� �!�  8�(d¨� ± /Td 0~± ´.d k �J/��*-:-
� ± -:d~�w�4�<+ ± - t ¶��P�<+�d~�<-\�.-\� ± �<+�)hd����(e ± �w��´ ±�c �(d~����� 0 �4�\���4�;�K/��*-�- k �2�(e��(e ± � /��*-:-f¶��4�+�a-\�:4~�w�)
D+`���n�
/©�.-:-\�P�54��Z�Z���<- 04± �:- ±�± � ± �64*)*q�9Dd~���4´�´j�+�P´ ±�c �(d4�Z+�eK�4�w� ± ´.-f¶�� dO¥���  y0y ±�04± �;�(- k ���:e�� k d�´ ±�c �:d~�w�.+�y
� ± +`�2)�-��*- k ± ´�´K�*-��w�17�d;-�d~� ±�04± �;�(-  J�:e ±���� +f�:d;-�-8- ± +��Z�.d4�©�1-t´��4�B4 ± - �`¶�7w�W� � � ±�0~± �n�:-��4´1-:d	eK� 04± �:d
7 ± �D�*, ± �©�P�;�(dr�*+�+�d~�+�n� t k ���(e�´ ±�c �:d~�w�.+ � � ± +`�2)�� ± /����P� q�9Dd~���(e ± �w�P´ ±�c �:d~�K+�eK�4�w� ± ´.-��*- k ± ´�´K�*-t�(e ±
d4�:e ± ��+�eK�4�w� ± ´.-f¶6/��1-R�P� ± �;�Z�)
D+`���R�.d~�^d�� + ,+r±�0~± �;�(-M+�d~�;�Z�4�P�w���54��D�4�<d4�w�.+ � � ± +=��)�- k �2�(e -\�<7<- ± � � ± �;�
´ ±�c �(d4�w�.+Oy§� ± +`�2)YeK�*-��:dn7 ± �*+�+�d~�w�;� ± ���#d~��q

{M�<-\�R�R�</ ± �;�Z�4´g7w�*+�, 4~�:d~�+�w���P�§�(e ± �w��´ ±�c �(d~�B+�eK�4�w� ± ´¯���R�.- ± -�/����P�w´ ) �J�:d*/ ±�04± �;�(- k �2�(e>d4� ± ´ ±�c �
�(d4�w�.+ � � ± +`�2)��4�+���(ew� ±=±�'\± �:-=¶�d~� ± d�� k ew�.+�eL�1- /©�.-:�c�P� ± �;�Z��
 ± ���
-��4�<d4�:e ± �¯´ ±�c �:d~� q-) ± �(-6+=�4��� c<cA± ���
�*-��1-:d~´P��� ± � ± ´ ± +f�R�:d~�3-q�)�t�(e ± )H+�d4�n�Z�4�P���V´ ± �4�w���54�£ ¤   ¥¦¥ � ± +`�2)~¶'� ± -R�w´2�Z���54V�P�9´P�4�64 ±^± ´ ± +f�R�:d;/��`4 �
� ± �Z�.+ ± � ± �B4*)L� ±�c d*-R���R�.d~�^�P���(e ± +`�4´1d~�R�1/ ± � ± �f¶ c d;-:-\�.7w´ ) k �2�(e��"�Z�R�*+�, c d~�P�;�R�P�54��O�t��� �J��d;/ +�d~� 0~± �:-R�1d~�
 J¥�  �o�h��� t d�� d4� ± d��'�(e ±?c e<d��(d~�<-f¶¦�4�w�Ed~�w´ )_´����R�R´ ± -R�w�\�:d~�+�w�w�P�U4 '\± ���*+f�R� 0 ���J)*q¯¬"�w�+���Z�1d~�K�4´�+�d~�;�R�R�)�
7w�+�R�.d~�3-O+�d;/ ± �J�:d;/ - ± /©�P´ ±�c �:d~�w�1+ 7�d��R�(d*/ d~�O+�eK���:/ eK���w�:d~�§� ± +`�2)�- k ���:ew�P� '\± �(-�q
� ±�c �:d~�<- �J��d;/�y�� ± +`�2)�-L�4�+� '\± �:-^�<d4�?�J�:d*/ �(d c � �w�4�:,�� ± +`�2)Xew� 04± /Td;-\�R´1)^-�/��4´�´¯�Z�R�4�<- 04± ��- ±

± � ± �644� ± -�q 
Ud>- ± ´ ± +f� +-,+ �w�P´ ±�c �:d~� ±�0~± �;�K+`�4�+�w�P�K�O� ± -f¶��:e ±�±�_4c�± �R�./ ± �;�:-q�:e?�3-��J) c �.+=�4´P´ )�� ± � �w�P� ± � k d
+�eK�4�B4 ± �§´ ±�c �(d4�<-Od��gd c<c d;-R�2� ± +�eK�4�B4 ± k ���:e§´P�4�64 ± � �9�4�w�E- c ���Z�P�4´P´ )��1-:d~´P��� ± � �J�:d;/ '\± ���*+��Z� 0 �2�J)~¶W� k d
´����64 ± �3� � '\± �(-=¶j�4�w�]-R�a4~�w�)
D+`�4�;�G/©�.-:-\�P�54_�R�Z�4�3- 0~± �:- ±�± � ± �64
);qY5Bd;-\��d����:e ± � ± /��4���w�P�U4Y7K�*+�, 4~�:d4�w�w�
+`���Y7 ± � ± /Td 0~± �E7�)_� ± � �w���R�P�U4 '\± �:-��(dL7 ±�· �c�Z�`4;4 ± �h�<e<d k ±�04± �=¶w�:ew�.-��.- d �8� ± �V�3d4��� ± -R�P�R�*7w´ ± �#d~�I-:/��4´P´
�K���Z�K-Z�*/ c ´ ± -�q
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.	/ . /�� ­e�#�-���P�t®�°��N�"�S�`�P�C�L�"�
� ±�c �:d~�w�1+ � � ± +=�2)4- c �:d?�w�<+ ± �V�P�V�
-:-:d�+=�P���Z�1d~� k ���(e '\± �(-f¶ k ew�1+�e_´ ± �4���(d^�P�<- �Z�R�3/ ± �n�Z�4´�7K�*+�, 4~�:d4�w�w��#d~�_�+�P´ ±�c �(d4� ±�04± �;�(-f¶��4� ± �(e ± /��4��� c e�)�-R�.+�-Y7K�*+�, 4~��d~�w�w� �#d~� +-,+�±�04± �;�(-������(e ± @�� '\± �:-F+�eK�4�+� ± ´rq
¬"�3d4�(e ± � c e9)�-\�.+�-�7K�*+�, 4~��d~�w�w�F�.-(�J�:d;/ ± ´ ± +f�R�:d k ± �*,^-R���54~´ ± �:d c]c �:d?�w�<+��Z�.d4� k �2�(eF�4�w�w�2�Z�.d4�K�4´ '\± �(-�q
b��.7�d;-�d~� ±�0~± �;�:-G+�d~�;�Z�\�.7w�+� ± k e ± �9�P�Z+�d~�;�Z�R�*-\���:dV�*7�d 0~± ¶�d~� ± ´ ±�c �:d~�w�1+ � � ± +`�2)Zd�+�+f�w�:-"�:d;4 ± �(e ± �
k ���:e¸�4�<d4�:e ± �	eK���w�:d~�+�.+ k ± �*,H7�d;-:d4�¸� ± +`�2)*q � �*+�, 4~�:d~�+�w� �J��d;/ ±�0~± �n�:- k �2�(e¸�V´ ±�c �(d~�w�1+�� � ± +=��)
+`���a7 ± � ± /Td 0~± �Q7�)$� ± '\± +f�R�P�54 ±�04± �;�(- k ���:ea/Td~� ± �:eK�4� d~� ± �.-�d~´���� ± � ± � ± �B4 ± �R�.+B+�eK�4�64 ± �!´ ±�c �(d~� q
\ �1/���´��4�\´1)~¶"7K�
+�, 44�:d~�w�+� �J�:d*/ � dO¥ �   yqy ±�0~± �;�(-����R�.- ± -t�)� d~� ± y�� ± +`�2)�-�´ ±�c �:d~�w�1+`�4´�´1)q�4�w���(e ± d��(e ± �
eK�4�+�:d~�w�1+`�4´�´1)*q

{M�<-\�R�R�</ ± �;�Z�4´D7K�*+�, 4~��d~�w�w���P���:e ± @�� '\± �(-6+�ew�4�w� ± ´K�.-¯�w� ± �(d �0. b /^�w´��R� '\± � ±�04± �;�(- k ���:e����t´ ± �*- �
 04± '\± �(-=¶Dd4� ± d�� k e+�.+�e§�.-O/©�.-:�c�P� ± �;�Z��
 ± ���*-��L´ ±�c �(d~�§�*-/� ± -:+f�R�.7 ± �¨�*7�d 0~± q
� ±�c �:d~��� '\± �:- + ,+�±�0~± �n�:-§�4� ± - ± ´ ± +f� ± � 7�)µ� ± � �w���R�P�U4 d~� ± �1-:d~´P��� ± �Q+�eK���64 ± � ´ ±�c �:d~� k �2�(eµ´P�4�64 ±

� ��¶h�<d~��/��4´�´1) �#d4�w��´����64 ± �3� � '\± �:-r����´ ± �*- �	d~� ± d � k ew�.+�e9�1- · �c�D� 4;4 ± �  &7�d4�(e9� ± � �w�P� ± / ± �;�(-	+=�4�H7 ±
� ± ´�� _W± � t ¶¦�4�+�B-\�:4~�+��
D+=�4�;�V/��1-:-R���54��Z�R�4�<- 0~± ��- ±�± � ± �64*)*q

.	/ . /10 PQ� � RZ°L�N�"���`�P�C�L�"�

Oe ± d 04± � k e ± ´1/����54[7K�
+�, 44�:d~�w�+�L�P���:e ± ��´P´)� '\± �:-l+�eK�4�w� ± ´+�1->�J��d;/ �?. ba/��w´��R� '\± � ±�0~± �;�(-¯�(ew��� +�d~�;�D�4���
-R� _ d~�T/nd~� ± � ± +�d~�<- �Z�R�3+f� ± � '\± �(-�q 5�d;- �Fd����:ew�.-M7K�
+�, 44�:d~�w�+�x�<d ± -��3d4�N+�d~�;�D�4��� · '\± �:-=¶����w���(e ±
,n�P� ± /��O�Z�.+ c �:d cA± � �Z� ± -jd��A�(e ± '\± �:-��+��� ± �6-R´��:4;e;�R´1)?�J�:d;/l�:e<d;- ± d � '\± �:-��P�M-R�a4~�K�4´ ±�0~± �n�:-�q 
Oe ± - ± ´ ± +��Z�1d~�
� ± ´P� ± -[d4�9�N+�d*/L7w�P�w���Z�1d~��d � · �Z�`4;4~���54_���w�Z,n�P� ± /��O�Z�.+G+=�\��� ± �R�P�3q \ �P�<+ ± �(e ± �0. b /��w´2�Z� '\± � c �:d�+ ± -�-
+`���w�<d4�K7 ± � ± ´P�P�*7w´ )H-R�1/��w´��O� ± � �4�w���:e ± �(d4�Z�4´87K�*+�, 4~�:d4�w�w� eK�*-��(dH7 ±_± - �Z�./���� ± � �J��d;/ �(e ± �w���D�+¶
�(e ± � ± �1-��<d�� ±=± ���(d ±�_4c ´��.+f���Z´ )��*+�+�d~�w�;� �#d4���P�w�w� 0 �P�w�K��´ -R�37��<d*/����K�4�;�V7K�*+�, 4~��d~�w�w� c �:d�+ ± -:- ± -�q

>@?�� ��FTS�� *.L�ZUS5Y M	� \ \���� M�
RF M S
{M�h/nd*-\�©�4�K��´1)�- ± -=¶��P� c �4� �Z�1+=�w´P�4���:e<d;- ± 7K�
- ± � d~� ±�_4c ´��.+f���^�:d c � �K�4�:,X/��*-�-L� ± +�d~�<- �Z�\�<+f�R�.d~�h¶��(e ±
� ± +�d~�3-\�Z�\�<+f� ± � '\± �(-�� ±=± �¨�:dn7 ± �*-:-\�:4~� ± �§�:d©�:e ± 
K�K�4´ �J-\�Z��� ±(� �K���:,9- �J��d;/ �:e ±?+-,+ � ± +=�2)§�:dn/ ± �
-R�w� ±
�(e ± �(d c � �K�4��,Z/��
-:-�qLb ±�cA± �w�w���54Yd~�9�(e ± + ,+ �(d c d~´1d;4*)4¶h�w��� ± � ± �;�r�n�</L7 ± ��-Gd � c d;-�-R�.7+´ ± '\± �:� c ���\�(d4�
�*-�-R�:44�</ ± �;�(-TeK� 0~± �(d]7 ± +�d~�3-R�P� ± � ± �h� �#d~���4´P´ � '\± �(- ±�04± �;�(-f¶/�;o��w��� ± � ± �;���*-:-\�:4~�</ ± �;�:-neK� 04± �(d]7 ±
�w�1-\�Z���54~�w�1-:e ± � q�{M�G@�� '\± �(-j�4�w�^�4´P´ � '\± �(- ±�04± �;�(-f¶~�(e ± �n�</L7 ± �Ud��K� ± ´ ±�0 �4�;���
-:-R�a4~�</ ± �;�(-U+`���f7 ± � ± �w�<+ ± �
k e ± � · �c�Z�`4;4 ± � '\± �(-��4� ±Gc � ± - ± �;�`¶ k ew�1+�eH��� ± ´P�1, ± ´ )��:dM7 ± �w��� ± +��/�(d c � �K�4��,_� ± +=�2) c �:d?�w�<+��(-�q

¬ �J�+�\�(e ± �M+�d;/ c ´��.+`�O�Z�.d4���4�R�1- ± - k e ± �µ���w�w���R�.d~�w�4´ '\± �:-©�4� ±Ec � ± - ± �;�_�P�$�(e ±§±�0~± �n��q \ ���<+ ± '\± �:-�J�:d*/ �P�w�2�Z����´)�J- �D��� ± �R�4�w���O�Z�.d4�h¶ �J�:d;/ �(e ± �w�w� ± �R´1)?���54 ±�0~± �n�+ |�P�;� ± �Z�
+f�Z�1d~�<-r�P� 0 d~´ 0 �P�U4��:e ±Nc �:d4�:d~� d4�
�4�;�Z� c �:d��(d~�L� ± /©�K�4�;� t ¶�d~� �J�:d;/l�4�w�w�2�Z�1d~�K�4´4eK�4�R�����n� ± �R�*+f�R�.d~�<-��P�L�(e ± -R�*/ ± 7 ± �*/ +=��d;-:-\�P�54��J) c �1+`�4´�´1)
eK� 0~± -:/��4´P´¯�R�Z�4�3- 0~± �:- ±_± � ± �64*) � ��¶ /��4��)¸�4�K�4´ )4- ± -G+�d~�3-R�P� ± ���:e ±
� ew�a4;e ± -\� � � � '\± �(-^�*- +3,+ � ± +=��)
c ��dW�w�3+f�(-f¶ k e ± � ±�� i ���Zª����������:e ± �w�P´ ±�c �:d~�h¶9@�� '\± �(-=¶¦���w�H��´P´)� '\± �:-¢�(d c d~´1d;4~� ± -=¶W� ± - cA± +f�R� 04± ´1)*q

Oe ± �.-�-R� ± d � '\± � � c �4�\�:d~���*-�-R�a4~�</ ± �;�L�.- �J�w�\�:e ± ���+�.-:+f�<-:- ± �!�P� \?± +f�R�.d~�3- b ¶ �+¶��4�w�$�H�:d;4 ± �(e ± �

k ���:eV�(e ± �P�+�w� 0 �P�+�K�4´h���K�4´1)�- ± -�q

>@?�� � ��
 � ��L_S�� Y M
5�d~�;� ± . ���R´.dM-\�./��w´P��� ± � ±�04± �;�(-"�4� ± �<- ± � �#d~�O- ±�0~± �R�4´ c �w� c d;- ± -��P�_�(e ± ���K�4´1)�- ± -=*

� �:dT+�d;/ c �4� ± / ± �
-R�w� ± �¨�4�w�B-R�./^�w´���� ± �V�w�1-\�R�R�.7+�+�Z�1d~�<-����Bd4�R� ± �/�:dM+�e ± +�,V�(e ± � ± � ± +f�:d~�=�
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� �:d©� ± � ± �:/©�P� ± �:e ± � ± � ± +��(d~��� ± -:d~´��+�Z�1d~�h�
� �:d�d c �Z�./©��� ± �(e ± - ± ´ ± +f�Z�1d~���4�w��� ± � ± �:/©�P� ± �:e ± �J�R�*+f�R�.d~�Td�� -R�:44�K�4´ ±�04± �;�(-��P���(e ± - ± ´ ± +�� ± ���K���Z�
-R�*/ c ´ ± �

� �:dT+=�4´P�17w�Z�O� ± �:e ± / ± �(e<d?�<- �#d~�O/ ± �*-\�w�R���54��(e ± �:d c�� �K���:,F/��*-:-f�¦�4�w�
� �:d	+�d;/ c �4� ± �(e ± �(d c � �K�4��,f/��*-:-��w�<+ ± �\�Z�4�P�;�J)Kd;7W�D�4��� ± �������(e ± �K���D� k �2�(e��:e ± 0 �4´P� ±�±�_4cA± +f� ± ��#d~���:e ± / ± �*-R�+� ± � �J�Z�
+f�Z�1d~�Yd��g-R�a4~�K�4´ ±�0~± �n�:-�q

\ �1/��w´��O�Z�.d4� c �:d;4~�R�*/T-"�4� ± 7K�*- ± �Hd~�¨�(e ± �|�*+f�:d~�R���`���R�.d~�B-:+�e ± / ±  #+�� q \W± +��Z�1d~�9«3q2� t ¶C�4�w�����+4 ± � ± �R�4´S¶
- ±�c �4�R��� ±Tc �:d`4~�Z�*/ ´P�17w�Z�4�\� ± - +`�4�]7 ± �3- ± �¸�(dB/nd?� ± ´��(e ± eK���R�¸�P�;� ± �Z�*+��Z�.d4�h¶'�4�w�w�2�Z�1d~�K�4´�4~´P�<d4�F���w�
c e<d��(d~�¸�Z�4�+�����R�.d~�����9�(e ± �P�+���Z�P�4´j�4�w� 
K�K�4´6- �D��� ± ¶'�(e ±Mc �4� �(d~���w�1-\�R�R�.7+�+�Z�1d~� �J�w�<+��Z�.d4�<-=¶ eK�4�+�:d~�w���`�&�
�Z�1d~�h¶z� ± +`�2)�-fd��¢�w�<- �D�*7+´ ±Mc �4� �Z�.+f´ ± -=¶��4�w���(e ± � ± � ± +f�(d4��� ± - c d~�<- ± qf{M�n� ± �:� ± � ± �<+ ± 7 ± � k ±f± � �+��� ± � ± �;�
c ��d4+ ± -:- ± - c d c �w´P���Z���54��:e ± -Z�
/ ±�±�_4c�± �R�./ ± �;�Z�4´�
K�w�4´ -\�Z��� ± �.-"�3-R�K�4´�´1)¨� ± 44´ ± +�� ± � 8 q0
Oew�.-��1-��
4;d�d?�
� c<c �:d _ �./����Z�1d~�X-\�P�<+ ± �(e ± 
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)X-�+`�4´ ±
�w�<+ ± � �D�4���n�R� ± -=¶D- ±f± 7 ± ´1d k 6�q
Oe ±�± � ± �B4*)U7
/nd*/ ± �n�R�</ XZ.DToEO0]<W3|5SEO>L+`���F7 ± -\�R�w�w� ± �_�<-\�P�54��¡  � � � � �4�+���³  � � � � ±�04± �;�(-f¶
�(d�d<q�¬"´1-:dw¶¯��+�d*-:/©�.+©�Z�2)X/^�<d~�F�R�Z� 0~± �:-\�P�54H�:e ± + ± �;� ± �Ld����:e ± � ± � ± +f�(d4���.-q� ± +�d~�<- �Z�\�<+f� ± �!�*-�� k d
/��<d4�<-=¶��4�w�§�(e ± �w�.- �Z�\�.7w�+�R�.d~�Ed����(e ± �w��� ± � ± �<+ ± 7 ± � k ±=± ���(e ± � k d�� ± +�d~�<- �Z�R�3+f� ± �H/nd*/ ± �n�Z�M)?� ± ´P�3-
�4�w�+���Z�1d~�K�4´'�����#d~�:/����R�.d~�Ed~���:e ± /Td;/ ± �;�Z�</ � ± -:d~´��+�Z�1d~� q \ �./©�P´����R´1)4¶<-R���<+ ± �(e ± +=�4´.d4�R�./ ± � ± � ± � ± �64*)
/ ± �*-\�w� ± / ± �n���1-l/nd~� ±6c � ± +=�1- ± ��� ew�:4*e ± � ± �B4~� ± -z�(eK�4�r�(e ± �R�Z�*+�,	/Td;/ ± �;�Z�3/¨¶��O+�d*/ c ���R�.-�d~�?7 ± � k ±f± �
�(e ± � k d � �K�4�;�R���Z� ± -����F+=´ ± �4�Y-R�*/ c ´ ± - d����.-�d~´��O� ± � ± ´ ± +f�R�:d~�3-O+`�4�Y7 ± /��4� ± �:dK+=��d;-:-9�J+�e ± +�,_�(e ± �R�Z�*+�,
/Td;/ ± �;�Z�</ � ± -�d~´P�W�Z�.d4� q�9��a4~�w� ± �2oM-�e<d k -��:e ± � ± -R�w´2�(-Vd����(e ± - ± -\�Z�+�w� ± - k �2�(e . b�9��K���D� m 8+��prq
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Oe ± . �xB�5S.�>CB��©�:d�� ± +�d~�3-\�Z�\�<+f���4� ± ´ ± +f�R�:d~� d~�f/��<d~� +=�4� 7 ± �|�*+f�:d~�R��� ± � �P�;�(d>- ±�04± �R�4´O+�d~�;�R�R�)�
7w�+�R�.d~�3-=*��Z�\�:4;4 ± � ±�� +f� ± �3+�)~¶'�Z�R�*+�,n�P�54 ± � +f� ± �<+�)4¶j�(e ±©± � +=� ± �<+�)9�:d��P� ± �n�R���S)¨�(e ± �Z�R�*+�,9�*- ± ´ ± +��Z��d~�
d~�E/��<d4�h¶��4�+�¡�(e ±¸± � +=� ± �<+�) d � �J�w� �(e ± �B+f�R�2� ± �\����´P�1, ± �1-:d~´P���Z�1d~� +=�W�(-�q ¬"´�´��P�w�+� 0 �P�w�w�4´ ±�� +f� ± ���
+=� ± -��4� ± / ± �*-\�w� ± ���P�$�(e ± �K���Z�¸�3-R�P�U4��   @ � @ � ±�04± �;�(-  . b�9 � ± � ± �:/©�P� ± -©�:e ± �Z�Z�
+�,?���54 ± � �
+=� ± �<+�) k �2�(e �   ��²N+`�4�w�+�P�K��� ±�±�0~± �n�:-��<-R���54L+=�4´.d~�\�./ ± � ± �:� d~�w´ )f- ± ´ ± +f�R�.d~�F+f�R�2� ± �\����6Y¶9- ±=± �#d~� ±�_ �*/ �
c ´ ±fm 8;o+¶ 8+��¶ 8;� prq 
Oe ± +�d~�<+ ±�c � d��C�:e ± �Z�`4 �M�4�w��� c �:d;7 ± / ± �(e3dW�©�P���¡  @=��@�� ±�0~± �;�:-��.- 0 �.-\�K�4´P��� ± �����
9��a4~�w� ± �~�~*�¬Q+f´ ± �4�L-Z�
/ c ´ ± d����³  @ � @ � ±�0~± �;�(-��.-gd;7+�D���P� ± ���<-R���54��[- ± ´ ± +f�R�.d~� k e ± � ± �(e ± +=�R�2� ± �R�.d4�
�w�w� ± ����� 04± - �Z�:4~���Z�1d~���1-��<d4��� c<c ´�� ± ���(dfd~� ± d �z�(e ± ´ ±�c �(d~�<-�q�
Oe ± �J�R�*+f�R�.d~�nd�� - ± ´ ± +�� ± � ±�0~± �;�(- k e ± � ±
�(e+�.-�´ ±�c �(d4�¨��´.-:d c �
-:- ± -��:e ± �4�w�w�2�Z�1d~�K�4´�+=�R�2� ± �R�.d4�V�.-��(e ± �¨�T/ ± �*-\�w� ± d����(e ±q± � +=� ± �<+�)*q

Oe ± +`�4´��.7w�R���Z�1d~�[d �W�:d c0� �w�4�:, /��*-�-l/ ± �*-R�w� ± / ± �;�(-'� ± ´P� ± - e ± � 0 �P´1)[d~���(e ± � �K��´P���J) d��?�(e ± � ± � ± +f�:d~�

T�58[L<?0214365SEO>Dq 
Oe ± -R�1/��w´P���Z�1d~���.-��Z�w� ± �  6���w�V�4���4�w�w�2�Z�.d4�K�4´<-�+`�4´��P�54^�4�w�N-�/ ± �4�R���54q�.-¢� c<c ´�� ± � k e ± � ±
� ± + ± -�-Z�4� )	6��:dV� ±�c �:d?�w�<+ ± �(e ±Lc d;-\���Z�1d~�����w� k �P�+�:eHd����(e ± ��  @ � @ � ��� 0 ���R�����n�[/��
-:- cA± �*, q0
Oew�1-
+`��� �#d~� ±�_ �*/ c ´ ± 7 ± +�d;/ ± � ± + ± -:-R�4��) k e ± �_�(e ± � ± -:+=�\� c �R�.d~�nd��z�(e ± � ± � ± +��(d~�I/��O� ± �\���4´ d~�¢�4´��:4~�</ ± �;�
�P�§�(e ± -R�1/��w´��O�Z�.d4�V�<d ± -"�<d��=�J�w´�´1)V� ±�c ��dW�w�3+ ± � ± �4´����J)*q�¬"´.-�dw¶¦�(e ±�±�� +=� ± �<+�)H���¨�(e ± -\�./��w´P���Z�1d~�E/��2)
eK� 0~± �(dM7 ± -:+`��´ ± � q

� ?�� 	 L�N�Z]Y M � V ��FTSU\
9Dd~���:e ± -R�*/ ± � ± �*-:d~�3-��*- d~�W�Z´P��� ± �H�*7�d 04± �P�§�(e ± - ± +��Z�.d4���*7�d4�+� +�eK���64 ± �9´ ±�c �(d~�<-f¶h�����.- +=�\�<+=�P�4´��:d
eK� 0~± � c � ± +=�1- ± ,n�<d k ´ ± �54 ± d��¯�:e ± '\± � ± � ± �64
)>-�+`�4´ ± �4�+��� ± -:d~´��+�Z�1d~�h¶A�4�w�H�:d_�*+�+=�w�R��� ± ´1)§� ±�c �:d?�w�<+ ±
�(e ± / �����(e ± -R�1/��w´P���Z�1d~� q 
M�^/nd;- �q�4�K�4´ )�- ± -f¶z�(e ± / ± �*-\�w� ± / ± �;��d ���:e ± �(d c � �K�4��,Z/��*-:-�� ± ´P� ± -"�:d
��´P�4�64 ±q±�_ � ± �;�	d4�¨�(e ± � ± +�d~�3-\�Z�\�<+f� ± � '\± � ± � ± �644� ± -�q�` d k ±�0~± �=¶C�:e ±^± � ± �B4*)B-:+`��´ ± ���w�H� ± -:d4´P�+�R�.d~�Bd��
'\± �:-L�.-L/Td~� ± �w� � +f�w´����(d9� ± � ± �:/©�P� ±_±�_4c�± �R�./ ± �;�Z�4´P´ )¸�:eK�4� �:eK���Kd���+�eK���64 ± �!´ ±�c �:d~�<-�q 
Oe ± � ± �#d~� ± ¶
+=�+�R� ± �;���:d c � �w�4�:,F/��*-�-O/ ± �*-R�w� ± / ± �;�(-��4� ± -�)�-\� ± /����Z�1+`�4´�´1)��<d;/©�P�K��� ± �Y7�)_�:e ± ,?�3d k ´ ± �54 ± d����(e ±
�*7<-�d~´P�W� ± '\± � ± � ± �B4*)h-:+=�4´ ± m �
pS¶��4�w� �#d~����4~� 04± � -Z�*/ c ´ ± �4�w�-�4�K�4´ )4-\�.-L� ± +�ew�w� � � ± �:e ± -\�D�O�Z�.- �Z�1+`�4´
± �\�:d~��d~�§�(e ± �(d c�� �K�4�:,E/��*-:-��.-��<d;/©�P�w��� ± ��7�)��(e ± '\± � ± � ± �64
)¨� ± -�d~´P�+�R�.d~�  &- ±=± 7 ± ´.d k �#d~���n/Td~� ±



�98 � ���"�j���������%��
�&z� ���/
"�������

track ??

’’µ‘‘TAG − 

µ
central track

 > 30 GeVTp
isolated

µ
 > 15 GeVTp

’’µ‘‘PROBE − 

’’µ‘‘TAG − 

muon identified
in the trigger
and offline

muon identified
 − in the trigger?
 − offline?

central track
 > 30 GeVTp

isolated

isolated

 > 20 GeVTp

’’µ‘‘PROBE − 

central track

9��a4~�w� ± �~�~* �hBDIK.�[©14365SB¨58080]<;T�36X\143|5SEO> E(G¨38IK.93S1oQ`, 14>A@`,PNAXDE4:�.¨[�.�38IKE=@ 3(E [�.R1OT�<WXZ.¨3JIK.�36X\1?BDkO58>?Q-.JG ,
i�B�5S.�>CB�� �c0P.JGY3 ��14>A@¸3JIK.9. �xB�5S.�>CB�� E(GV38IK.9BDI+14XSQ?.R@¸0P.MNA3(EO>µ5|@?.�>K3|5 i�BR143|5SEO>µ58>x3JIK.§3|XY52QoQ?.�X§14>A@!E ��,
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� ± �D�4��´ ± ���w�1-:+f�<-:-\�.d~��6�q

M�§�:e ± �#d~´P´1d k ���54w¶n�(e ± � ± � ± �:/©�P�K���R�.d~�Yd �j�:e ± '\± � ± � ± �64*)E-�+`�4´ ± ¶w�:e ± � ± ´ ±�0 �4�<+ ± d �j�:e ± '\± � ± � ± �64*)

� ± -:d~´��+�Z�1d~�h¶+�4�w���(e ± �`4~� ±=± / ± �n��7 ± � k ±=± ���K���Z�©���w��5�d~�;� ± . �4�R´1dK-R�1/��w´��O�Z�.d4�V�4� ± �w�1-:+f�<-:- ± � q

� /��)/32 � ��� 8:7���� °��	�]��
�� 8:9 � = ? 7�� �
9Dd~�^�:e ± � ± � ± ��/����K���Z�1d~� d��/�:e ± �(d c � �K���:, /��*-:-f¶t�(e ± /Td;/ ± �;�Z�</ 0~± +f�:d~�:-Md����(e ± � �K���:,9-��P� �(e ±
K�K��´l-\�D�O� ± �4� ± � ±f± � ± � qi`�d k ±�04± �f¶A�:e ± � ± � ± +f�:d~�:-�/ ± �*-R�+� ±Gc �4�\�R�.+f´ ± '\± �(-=¶A�4�+�§�:e ± �����w�P� ± +f�R�.d~�3-����w�
± � ± �644� ± -q�4� ± �D�*, ± � �
-��Y/ ± �*-\�w� ± d����(e ± � �K�4��,H/nd*/ ± �n�R�</Bq6
 ew�P´ ± �(e ± �w��� ± +f�Z�1d~�^d����(e ± �P�w�2�Z�P�4´
� �K�4��,©�1- � �+��� ± k ± ´P´A� ±�c �:d?�w�<+ ± �F7�)��(e ±�'\± ���w��� ± +f�Z�1d~�h¶;�(e ± +�d4�R� ± - c d~�w� ± �<+ ± 7 ± � k ±f± � '\± ���4�w� � �K�4�:,
± � ± �644� ± -/�1-O/nd~� ± �P� 0 d4´ 0~± � q 
Oew�.-V+�d~�R� ± - c d~�w� ± �<+ ± �1- ± -\�Z�*7w´P�1-:e ± ���P�V� k dT-\� ±�c -f*
�;q 9����:- �`¶4�:e ±�± � ± �64*)Ld����:e ± [�.R1OT�<?XD.R@�{`.�3w�.-¯� ± ´P��� ± ���(d��(e ± �R�R� ±�± � ± �B4*)Kd��A�(e ± N+14X�3|5SB�0P.z{`.�3&q 
Oew�1-
- � ±�c � ±�c�± �w�<-[d4�§� ± � ± +f�:d~� ± � ± +f�:-"���w��d4���:e ± '\± ���4´a4;d~�R�2�(e</ �<- ± � q

�4q \W± +�d~�+�h¶K�(e ± *=<+14XDk ± � ± �64
)��.-��P��� ± �R� ± � �J�:d;/%�(e ± N+14XY365SB�0P.¯{`.�3 ± � ± �64*)*q 
Oew�1-V- ± +�d~�w��-\� ±�c d4�w´1)
��� 0 d~´ 04± -"�:e ±�± � ± +f�(-	d � �J�R�`4;/ ± �;�D�O�Z�.d4�H�4�+�HeK�4�w��d~�w���=���Z�1d~�����w�9�.-��(en�<-����w� ±�cA± �+� ± �;�?d����(e ±
±�_3cA± �\�./ ± �;�D��´ - ± �Z� c q b ±�c�± �w�w�P�U4Xd~���:e ± ���K�4´1)�-\�.-=¶¢�(ew�1-�� ± ´����R�.d~� +`��� 7 ±¨± - �D�*7w´��.-�e ± � 0 �P�
5�d4�n� ± . �4�R´1dT/Td?� ± ´1-id~� 0 ���L� c �4�Z�
/ ± �Z�R���`���R�.d~� k ���(eV�R�Z�4�<-:� ± � �J�w�<+��Z�1d~�<-�q


M���(ew�1-�- ± +��Z�.d4�h¶w�(e ± +�d~�R� ± +f�R�.d~� c ��d4+ ± �w�w� ± -�� c<c ´�� ± �B7�)V�:e ± � k d 
 ±�0 �O�Z�:d4� ±�_3cA± �\�./ ± �;�(-��:dnd;7W�D�4���
c �4� �Z�1+=´ ±�'\± � ± � ± �64~� ± -^�4� ± d4�+�Z´��P� ± �h�*�#d~��� ± �Z�4�P´1-=¶ - ±=±^m 8~«+¶�84ª p q�
Oe ± �Z�R�4�<-\���Z�1d~�F�:d � �K�4��, ± � ± �B4~� ± -
�.-L� ± 4;���R� ± ���*- c ���\�Md�� ± �*+�e - cA± +f��
D+V�:d c � �K���:, /��*-:-K/ ± �
-R�w� ± / ± �;���4�w�!�.-L� ± -:+=�\�.7 ± �!´���� ± �L���
\W± +f�Z�1d~�<- b �M�^�(d;4 ± �(e ± � k ���(eV�:e ± �P�w�w� 0 �P�w�K��´h�4�K��´1)�- ± -�q
Oe ± �Z�Z���<-R�2�Z�.d4� �J�:d;/ / ± �*-R�w� ± ���(dL�Z�\� ±?c �4� �Z�.+f´ ± '\± � ± � ± �64~� ± -/� ±�� �+�P� ± - - ±�04± �Z��´U+�d~�R� ± +��Z�.d4�<-=*


 ��
�� 8:9 � ��� ����������� � ± �#d4� ± +�d4�R� ± +f�R�.d~�<-���� ± /��4� ± ¶/�(e ±9± � ± �64*) -�+`�4´ ± �#d~�_�:e ±9± ´ ± +f�R�:d �
/��`4~� ± �Z�1+T+=�4´.d4�R�./ ± � ± �r�.-G- ± �K-R�3+�e �(eK�����(e ± �   � � � � cA± �
,¸�1-f+�d~�R� ± +f�R´1)¸� ±�c �:d?�w�<+ ± �h¶��
-
� ± -:+f�R�.7 ± ����� \W± +f�R�.d~� �4q��*q . d~�;�Z�\�.7w�W�Z�.d4�<-?�J��d;/�� ± � ± +��(d~���<d~�.- ± ¶ ± � ± �B4*) c �P´ ± �M� c �J��d;/ c � ± �
0 �.d4�<-N7w�+�<+�e +=��d;-:-\�P�54;-f¶��4�w�w�2�Z�.d4�K�4´��P�;� ± �Z�
+f�Z�1d~�<-©�P�!�(e ± -R�*/ ± 7w�+�<+�e +=�:d*-:-R���544 ���/��w´2�Z� c ´ ±
���n� ± �R�*+f�R�.d~�<-���6�¶+�4�w�V�(e ± �w�w� ± �R´1)?���54 ±�0~± �;�`¶¦� q ± qW� ± �
+f�Z�1d~�<-Od�� c ���\�(d4�<-��P�V�(e ±	c �:d4�:d~�§�4�w�§�4���
�R� c ��d4�(d~��d4�(e ± ���:eK�4�H�:e<d;- ± �(eK�O���P�+���Z�P��� ± �§�:e ± � ,�H  +-,+Vc �:d�+ ± -:-f¶'�4� ± �(e ± �H-R�<7+�R�Z�*+�� ± � �J�:d;/



� ��� # 
9�9���"�<%#���;�"�r' � b

�:e ± / ± �*-\�w� ± � '\± � ± � ± �64
);q 
Oe ± +�d~�R� ± +f�R�.d~� �#d~�r�(ew�1- ± � ± �B4*)]d4� - ± � ����� ±�cA± �w�<-fd~�F�:e ±0'\± �
�4´a4;d~�\���(e3/ �4�w� c �4�R�*/ ± � ± �:-  ± q 4<q��:e ± +�d4� ± -R��� ± 6�¶~�(e ±ic - ± �w�<d~�R� c ���w���J)4¶n�4�w���(e ± �P�<- �D�4�;�Z�4� ± d4�<-
´��</����<d;-\���J);q 
Oe ± b	o ±�_4cA± �\�./ ± �;��� ± � ± �:/©�P� ± -^���?�J�:d*/ ± � ± �B4*)F� ± �<-\���R� ± -��P� /©�P�+�./��</W7w���
-
±�0~± �;�:-�q


 4 7�����8�� � ��� � 8 # ���	� � 

����� � 
Oe ± - ± +�d~�w��+�d~�\� ± +f�Z�1d~�B+�d~�<+ ± �\�<-��:e ± +`�4´1d~�R�1/ ± � ± �¢� ± - c d~�<- ± q
Oe ± � ± �1-��3dN-\�R�Z�4�a4;e;� �#d~� k ���R� k �2)¨�:d�� ± � ± �:/©�P� ± �(e ± � ± - c d~�<- ± k ���(eH��� ± -:d4�K�4�<+ ± -R�1/���´��4���:d
�:e ±	c �:d�+ ± �w�w� ± � c<c ´P� ± � �#d~� ± ´ ± +f�R�:d~�<-��4�+�B/^�<d~�<-O7K�
- ± �Bd~��´ ±�c �(d4�w�.+��
� ± +`�2)�-��*-�� ± -�+=�\�.7 ± �
��� \?± +f�R�.d~��
4q��~¶�7 ± +=�4�<- ± eK�4�+�:d~�w�1+�� ± +=�2)4-8d���-R���54~´ ± � d~��� 7�d*-:d~�<-j+=�4�w�<d4�j7 ± �w�.- �Z���54~�w�1-:e ± �
±�_3cA± �\�./ ± �;�D��´P´1) �J��d;/ �?. b �+� '\± � ±�04± �;�(-�q  J¬"� ±�_ + ±�c �R�.d~�³�4� ± eK�4�+�:d~�w�1+ � � ± +`�2)�-§��� + ,+
±�0~± �;�:-=¶ k ew�.+�e¨�4� ± �w�1-:+f�<-:- ± �>7 ± ´1d k q 6

Oe ± � ± - c d~�<- ± �:daeK���w�:d~�+�.+ '\± �:-B+=�4�¡�:e ± � ± �#d~� ± d~�w´1) 7 ± / ± �*-\�w� ± � k ���:e ±�0~± �;�(- k e ± � ± �
'\± �L�.-L7w�4´��4�3+ ± �h7�)����<d4�(e ± �Ld;7 '\± +f� �#d~� k ew�.+�e��:e ± � ± � ± +��(d~�L� ± - c d~�<- ± �.-L,n�<d k � q 
Oe ± b	o
±�_3cA± �\�./ ± �;�r�<- ± -r¥ � '\± � ±�0~± �;�(-=¶��D�*,n���54_�(e ±Mc e3d4�(d~� ± � ± �B4*)^-:+=�4´ ± �J��d;/ �   � � � � ±�04± �;�(-�q

M���:e ± - ±L±�0~± �;�(-=¶h�:e ± -�d �J+=�4´P´ ± � [L5PTDT�58>?Q5� ��NAXZE({`.DB�365SEO>�GYX\1?B�365SEO>¸[�.�38IKE=@��4´P´1d k -/�(dY/ ± �
-R�w� ±
�:e ± +=�4´.d4�R�./ ± � ± ��� ± - c d~�3- ± �J��d;/ �(e ± �!���./L7w�4´��4�3+ ±Tm 84ª*p6* 9Dd~���4�§�P� ± �4´z� ± � ± +��(d~�f¶A�:e ±Gc e<d4�:d~�
�R�Z�4�<- 0~± �:- ± /nd*/ ± �n�R�</ ���� �4�w���(e ± �R�Z�4�<- 0~± �:- ± /nd*/ ± �n�R�</ d ���(e ± ew�4�w�:d4�w�.+r� ± +�d~��´ �������� �4� ±
±�_3cA± +�� ± �-�(d^7 ± 7K�4´P�4�<+ ± � q `�d k ±�04± �f¶i7 ± �#d~� ± +=�4´P�17w�Z���R�.d~� d����(e ± +=�4´.d~�\�./ ± � ± �^� ± - c d~�3- ± �4�
d 0~± �Z�4´�´C�Z�R�4�<- 0~± ��- ± /nd;/ ± �;�R�</ �1/L7K�4´P�4�<+ ±��� d����i �oT/��2)F7 ± d*7<- ± � 0~± �h*

� � �� �� � � ����� �� ������ ilk �� d�� ;  O8)6


Oe ± /��1-:-R���54r�Z�Z���<- 04± �:- ± /nd*/ ± �n�R�</ 0~± +f�(d4���.-8+�d~�\� ± +f� ± � �#d~�¢�:e ±"± ´ ± +f�Z��d;/��`4~� ± �Z�.+�+`��´.d~�\�./ ± �
� ± ��� ± - c d~�<- ± � � � ± � ± ��/���� ± � �J��d;/ ��  � � � � ±�04± �;�(-�q�¬ �8� ± �"�(eK�O�`¶��:e ± eK���w�:d~�+�.+�� ± - c d~�<- ±
�1-Od;7+�D���P� ± �¨�
-

� ����� i�� � �� d ���! " � # ��$��
 ��$�� 698

;  b 6


M� ±�04± �;�(- k �2�(e^d~� ±Lc e<d4�(d4�F���w� ±�_ �*+��Z´1)>d~� ± '\± �`¶C�:e ± '\± �r� ± - c d~�<- ± +`�4�H7 ± �P� ± �;�Z��
 ± � k ���:e
�:e ± ew�4�w�:d4�w�.+©� ± - c d~�<- ± � ����� q 
Oe ± +`�4´1d~�R�1/ ± � ± ��� ± - c d~�3- ± � ±�c�± �w�<-Ld4�F�(e ±('\± � ± � ± �64
)����w�
c - ± �w�3d~�Z� c �P�w�2�J)����P� c �4�\�R�.+f�w´��4�f¶z�(e ± � ± - c d~�<- ± �#d~� '\± �(-q�P���(e ± d 0~± �R´P� c � ± 4~�1d~�<-G7 ± � k ±f± � �(e ±
+ ± �;�Z�R�4´��4�w� ± �w�<+`� c +=�4´.d4�R�./ ± � ± ��-���� � h&%�')(-�*�*�V�.-��w�2� ± � ± �n� �J�:d;/��(eK�O� �#d~� '\± �(-2�J�w´�´1)]+�d~���
�Z�4�P� ± � �P� d4� ± d����:e ± +`�4´1d~�R�1/ ± � ± �:-�q 
Oe ± - ±§± � ± +f�:-��4� ± �Z�*, ± �$�P�;�(d9�
+�+�d4�w�;�M79)X/ ± �*-R�+�R�P�U4
�:e ± � ± - c d~�<- ± �*-�� �J�w�<+f�R�.d~�Hd �I7�d4�:e c - ± �w�<d~�R� c �P�+���J)9���w� ± -\�R�./���� ± � '\± � ± � ± �B4*);q \ �P�3+ ± �(e ±
± � ± �B4*)�� ± -�d~´P�+�R�.d~�1�#d~� '\± �(-��1- 7w��d;�4�h¶n�(e ± �Z�\� ± '\± � ± � ± �64*)��P��¥ � '\± � ±�04± �;�(-/�1- ± - �Z�1/���� ± �1�J�:d;/
�:e ±?c e<d4�:d~�V�Z�Z���<- 04± �:- ±^± � ± �B4*)(� �� �4�w� '\± � c - ± �w�3d~�Z� c �P�w�2�J) h&%�')(��*-

� C i � �� +�d;-�e  h %+')( 6=;  �)6


Oe ± . b�9 ±�_4c�± �R�./ ± �;�1
K�:- �N/ ± �
-R�w� ± -��(e ± � ±�cA± �+� ± �<+�) d����(e ± � ± - c d~�<- ± d~�!�(e ±Bc d*-R���R�.d~�
���¨�(e ± � ± � ± +��(d~�  |�*-=�#d~�[b	o+¶¦�(e ± � ± - c d~�3- ± �.-��<d4� ±�_4c�± +f� ± �9�(dF7 ± �w�+���#d~��/ 7 ± +`�4�<- ± d���4;� c -
7 ± � k ±=± ���(e ± �P�w�w� 0 �P�w�K��´ c ���\�(-6d ���:e ± +`�4´1d~�R�1/ ± � ± ���4�+�T7 ± +=�4�<- ± d ���:e ± ���¯�w��� ± � ± �;��� ± - c d~�<- ± - 6Y�
� �8� ± ��� c<c ´1)?���54^�(e ± - ± hF@?.MNK.�>A@?.�>K3�BDEOXYXZ.DB�365SEO>+T��:e ± �*7<-�d~´P�+� ± '\± � ± � ± �B4*)Y-�+`�4´ ± �.-�� ± � ± �:/©�P� ± ��J��d;/ � 5�d~�;� ±�. �4�\´.d]-R�./^�w´����R�.d~�Xd����:e ± � ± � ± +f�:d~���4�w� +=�:d*-:-:� +�e ± +�, ± � k ���:e$� ± -\�w´��:-nd �"�(e ±
/©�.-�-R�P�U47� � c ��d '\± +��Z�.d4� �J�Z�
+f�Z�1d~�T/ ± �(e<d?��� ± -:+f�R�.7 ± �_�*7�d 04±Km 8~«
prq�
Oe ± -\�./��w´P���Z�1d~�L�.-��Z�+� ± ���:d
/TdW� ± ´¯�(e ± � ± - c d~�<- ± �(dB-R���54~´ ±Tc �4�\�R�.+=´ ± -?7�)^+�d;/ c �4�\�P�54��(e ± +=�4´.d~�\�./ ± � ± � ± � ± �B4*)F�4�w�F�R�Z�*+�,
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8��� xM�=| � }nxjw;~4zR��x:� � v � znxM��z � |;�8� � y�� � yIzR�Sx�~@w �[� | � � � xM� � w�y�}M�
zn� � }_� � wq�*xM� �S� x � } � }nxM��~@w � zn��x��MxMyhz � |;���M|;�Zw �[� vlx*znx � w;y��`�;��|;yS��zn��xB~@w �[� | � ���M|;�Zw �n� vlx*znx �
� xM}n�Ow�y�}[x � }
��x�zRx � v � y�xM� � xM�Z|tz � ��x�znwjzn��x�w�y�x�~@w � zR��x��*xMyhz � |;���=|;�`w �n� v#x�zRx �M� �
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�*w �n� xM�*z � w�yS}?| � x���x �[� ��x*�:~@w � �'|Qz8|�|;y��l¥S¦�§�¨�©�ª�«�w�yhzRx�¬�| � �Zw�} � v � ��|tz � w�yW­h¨�®°¯h±C©/²³x*�;xMyhzR}4| � x
y�wtz � }nxM����x*�=| � }nxUwt~�zR�Sxc�Z| � ��x�� � }n� � x*�'|;y�� � xM}�~@w � ¡ ��¡!´(µ�¶ £ |ty��#·S¸B¹�º�ºl» x\¼ �V½ y � yS� �Z� xM�*z
��x�zRx � v � y'|tz � w�yYw;~?zn��x � xM}n�Ow�y�}[x�~@w �G� x�zR}*� � yq~@x �n� xM�³~ � w�v¾zR��xcv#w;v#x*y6zR|#w;~?zn��xUz � |;�8�6} ��� zR� � y
zn��x � x*z=� � }
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w�y��F�U��yS�Mx�~�z8|��`yhzH�Zx*}?w�y:zR��x &'��m C$)1#�
$��! C$) C���� +-( )�� � C$&-mE+ <=��) ��(>��&.?$@O6B*DC;mE� xMyhznx�~?zR��x�}��q}�zRx*v0|tz=�Z�
xq~=~nw�~
w�y_zR�Sx znw��KQ ��|�~n�Cv#|;}[} �
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�
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w;~	º�)I»�x*¼ ? |;y�� ��� � x�zUx���xMyhzn} < |;�Ow7��xoº�)I»�x*¼ ? � �
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] H d�� � � S OQP;� � W j �VP H`_ P o

, 
C.�
 & � ����� ��������
 �����/� ��������� � ���(' ��
 �*) � 
 � � � ��
 ������� � ��� �
+ _Y] P7W S-, UXWQP%f , W�l�P j�S-, UXW/. {�o . i�S OQP S U`[ $10�H32 & ] H`_h_ P _ U kbSGH4, WbP7f , W S OQP ����� P SH_%i f , acP%[ S UXW i/H WQf
H a^a65 � P SH_�j O H WQWbP7a _ H42 P j U`W _7,^_VS P%W S�89,�S O¤P H`j O­U S OQP 27o ":U 2 P7UeRXP 27iQS OQP j:2 U _h_D_ P j%S7, UXW¤��U 2 [ 2 U}f 0Qj�S-, U`W1U`�
" $" P%R`P7W SH_ HTS�S ObP<;�P�R HTS-2 UXW ,c_�j UXW _7,c_pS P%W S
89,^S O S OQP @ l SGH WQf H42 f?":U}fQP7a A P©Z�[�P j%S	HrS-, U`W j U ] [ 0bS P7f?��U 2
S ObP j U ];k=, WQP7f S UX[ $>0�H42 & ] H`_h_ R H a 0 P2v , RXP7W , W­s $10�HTS7, UXW @��3? A�o � U H R`P 2GH vXP2R H a 0 P2U`� H a^a@;�P�R HTS-2 UXW
 90 W B'B ] P HT_70=2 P ] P7W SH_ U`� S OQP " $"qj:2 U _h_Y_ P j%S-, UXWxP�Z ,c_pSH_ dXP S,® OQU 8 P%RXP 27iJS OQP ��ª2� P�Z�[�P 27,^] P%W S O HT_
[\P 2 ��U 2h] P7f H¤j U ]qk=, W HrS-, U`W(U`� ��ª2��] P H`_70�2 P ] P7W Sh_ 8 . nX� :¥o ;DOQP ª2n1] P H`_70=2 P ] P7W SH_�jJH W k P;��U 0 WQf
, W 8 «X«Qi . nXm}iA? :¥o­��, v 0=2 P «X�:_ ObU 8'_�S OQP j U ]qk=, WQP%f ��ª2�/2 P _70 a S H Wbf S ObP 2 P j P%W S;ª2n:] P H`_B0=2 P ] P%W S
� 2 U ].  P%��P 2 P7W j P 8 «X«;:!S UXv`P S ObP 2�89,^S O S OQP~fbP7[\P7WQfQP%W j:, P _ U`� S OQP "%$"�j:2 U _h_�_ P j%S7, UXW ] P H`_B0=2 P ] P%W Sh_ UXW
S ObPNR H a 0 PqU`� S OQP S UX[ $10�H42 & ] H`_V_7o + a _ U _ OQU 8 W H42 P j�H a j:0 a HTS-, UXW _ U`� S OQP " $"�j:2 U _h_�_ P j%S-, UXW , W(WQP�Z S 5
S UC5zacP H f , WQv~U 2 fbP 2 8 . � : H`_ H � 0 W j�S-, UXW:UT� S ObP S UX[ $10�H32 & ] HT_h_7o ;DOQP ] P H`_70=2 P7f j:2 U _h_	_ P j�S-, U`W _ H v 2 P%P
8 P7aca 89,�S O S OQP�l SGH WQf H42 f ":U}fQP%a�[ 2 P7f ,cj%S7, UXW 8 OQP%W H`_V_70Q]D, WQv S OQP 8 U 2 acfE5 H R`P 2'H vXP S UX[ $10�H42 & ] H`_V_
R H a 0 P o
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(D0 Run II) and

��, v 0=2 P «¢��)���� �"!$#$��%&!�'(�)#*!$+-, �/.�0)12� �6" $"43�%5.76$, 8�1:9	.*;<8�%5.�=�=)=���8�1�9	.*;>9?;�� $�@8�.*+?+-9A=�9	.*;�=B!$1DC E �
. �GFXm ;�P " !*=4HI��!*=�,J%5��6BK7LM12� �)NPO M �J=Q3 ��%�9?HI��; 1�RTS C�U&V 9A=W=�� .*XY;Z9?;\[�!�]$^���� �4#$��%�1�9	8�!$+���%�%�.*%_K�!$%
9?;�6$9	8�!$1T��=412� �0" $"�8�%5.�=�=W=���8�1:9	.*;�!$;�6`9?1?=_,J;
8���%�1	!$9?; 1:L"��#*!$+-,a!$1T��6b!$1c1?� �`NPO M !$#$��%&!�'(�4#*!$+-, �M.�0d1?� �
1T.�3BE7,a!$%HG_H4!*=�=7^I��� �D6(�T3 ��;�6(��;
8��e.�0f1?� �48�%5.�=�=g=���8�1�9	.*;bHI��!*=�,J%5��HI��; 1h.*;b1?� �W!*=�=�,(HI��6I1T.�3BE7,a!$%HG
H4!*=�=i#*!$+-, �M9A=j=�� .*XY;\K7Lk12� ��=�+A.�3 �`.�0i12� �b.*1?� ��%B��%�%5.*%)K�!$%"[l9?1?=W3�%�. 2m��8�1�9	.*;n.*; 1T.k12� ��� .*%�9po*.*; 1	!$+
! =q9A=i8�.*%�%���=T3 .*;�6*=41T.`12� �I,J;
8���%�1	!$9?; 1:Lk.*;�1?� �I1�.�3¨E7,a!$%HG)H4!*=�=_,r=�9?;('sNPO M HI��!*=�,(%5��HI��; 12=�.*; +-L�]$^
, +t=�.4=�� .*XY;u!$%5�wv ? *x8�!$+A8�,J+p!$1�9	.*;�=d.�0y1?� �NIz1l!$;�6{!$%&6 K .76(��+ "%$"_8�%5.�=�=w=���8�1:9	.*;�|}9?;
8�+-,�6$9?;('�1?�(%5��=�� .*+p6
8�.*%�%5��8�1:9	.*;�=~0�%5.*H�=�.�0�1}'$+-, .*;�=DRTS C�� |cS C$��V ^���� �W,J;
8���%�1	!$9?; 1:Lb.*;s12� ��=��c3�%���6$9	8�1�9	.*;�=d9A=e=�� .*XY;�|�1T.�. 9
9?1�9A=I6(.*HW9?;�!$1���6BK7LM1?� �d,J;
8���%�1	!$9?; 1:L".*;Z1?� �y'$+-,z.*;u��O M ^�N�.*;�=��hE7,z��; 1�+-L�|�;
.���O M ,J;
8���%�1	!$9?; 1:LM9A=
9?;
8�+-,�6(��6/9?;�12� �"�J=Q3 ��%�9?HI��; 1	!$+h%5��=�,J+-1	^�Iz9?HW9?+p!$%�+-L�|y12� �M%5��=�,(+-14.�0)!u%5��8���; 1fO C HI��!*=�,J%5��HI��; 1cR �{�7V
9A=`=�� .*XY;n9?;x[�K�]�K7L�1?� �b%5��6�+-9?;
��=�|jXY9?1?��1?� �b1?� ��.*%5��1:9	8�!$+�3�%5��6$9	8�1�9	.*;k0�%5.*H�RTS C��mV .*#$��%�+p!$9�6{^���� �
8�.*H4K79?;
��649?;m0m.*%�H4!$1�9	.*;y0�%5.*H�12� �gO C " $"e8�%5.�=�=�=���8�1:9	.*;bHI��!*=�,(%5��HI��; 1�!$;�6_12� �wX}.*%�+p6$��!$#$��%&!�'(�g#*!$+-, �
.�0�1?� �f1T.�3uE7,�!$% GeH4!*=�=�0�%5.*H�9A=�9?;�6$9	8�!$1���6_K7Ld12� �e8�%5.�=�=���6I��%�%�.*%wK�!$%5=7^�vw.*1T�f12� �w6$9 ����%���; 1�=�8�!$+A��=w.*;
1?� �g� .*%�9po*.*; 1	!$+�! =J��=e.�0f1?� �w1�X}.�3�+A.*12=7^
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+ a _ U>U S OQP 22S UX[ $10�H42 & ] P H`_70=2 P ] P7W SH_ a , &`P S OQP 2 P7a HTS-, RXP j:2 U _h_�_ P j%S7, UXW _ ��U 2�S OQP~R H327, U 0Q_ fQP jJH d
j O H WbWQP7a _ U 2 f ,^� P 2 P7W S-, H a j:2 U _h_�_ P j%S-, UXW _+H v 2 P%P 8 P7a^a 89,^S O1l S	H WQf H42 f ":U}fQP7a\[ 2 P7f ,^j%S-, UXW _ 8��¬i�? :¥o l , W j P
S ObP 2 P ,c_ WQU _7, vXW�U`�QP � P j%Sh_gk P%dXU`WQf S OQP�l S	H WQf H42 f ":U}fQP7a i3,�S ,c_�H [Q[ 2 UX[ 2B,�HTS P S U 0Q_ P S OQP 8 U 2 a^fE5 H RXP 2GH v`P
S U`[ $10�H42 & ] H`_V_ R H a 0 P , W H�j UXW _B,c_pS P7W j d j OQP j &�U`� S ObP�l SGH WQf H32 f ":U}fQP%a H Wbf iE, � j UXW _7,^_VS P7W j d jJH W k P
P _pS	H`k a ,c_ OQP7f i¬S UNP©Z S-2GHTj%S , Wb��U 2V] HTS7, UXWqUXW1l S	H WQf H42 f ":U}fQP7a�[ H42'H`] P S P 2h_%o ;DOQP , W S P 2 [ 2 P S	HTS7, UXW 89,�S O , W
S ObPql S	H WQf H42 f%":U}fQP7a @ l�" A	,c_ f ,^_hj:0b_h_ P%f , W?l}P j%S7, UXW . {�o�{�o . o + W H acUXv`U 0Q_ a�d ibS OQP ] P H`_70�2 P ] P7W Sh_�jJH W
U`� j U 0�2h_ P H a _ U k P 0b_ P7f S U j UXW _VS72GH4, W S OQP~[ H42'H`] P S P 2h_ U`� H W¢d#U S OQP 2�] U�fQP%a S O HTS fQP _Vj:2B,ck P _2S OQP ]:o
$ H32VS-,^j:0 a H423HTShS P7W S-, UXW?O HT_�k P%P7W#fQP�RXU S P7f S U _70 [\P 2V_ d ]8] P S-27,^jq] U�fbP7a _%o ;DObP , W S P 2 [ 2 P SGHTS-, UXW 89,�S O , W
S ObP " , W ,c] H a�l 0 [\P 2V_ d ]8] P S-27,^j l S	H WQf H42 f ">U�fQP%a @ "(lQl�" A H WQf S OQP�f ,^� P 2 P7W j P _;k P S 8 P7P%W "?lQl�"
H WQf#l�" [ 2 P7f ,^j%S-, UXW _ H42 PNfQP _Vj:27,^k P%f , W(l�P j�S-, UXW . {�o�{�o�{�o <tO , a^P ,�S ,^_	j 0=272 P7W S a�d:WbU S d`P S [\U _h_B,ck a^P S U
f ,^_VS-, WQv 0=,^_ O k P S 8 P7P%W S ObP?l�" H Wbf "?lQl�" k�H`_ P%f9UXW , WQf , 2 P j�S [ 2 P j:,^_7, U`W ] P HT_70=2 P ] P7W SH_%i � 0=2pS OQP 2
,c] [ 2 U|R`P ] P7W SH_ U`� S OQP _ P ] P H`_B0=2 P ] P%W Sh_q] H d ] H &TP S O ,c_ [\U _h_B,ck a^P H WQf S O 0b_ [ 2 UeR , fbP , Wb��U 2h] HTS7, UXW
P o v oQS U8ObP7ac[ , W S P 2 [ 2 P S [\U S P7W S-, H a � 0bS70=2 P _7, vXW H a _ U`��WQP 8 [QO¢d _B,cj%_7o
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$��!%�'&(�wZ)
�*EZ+�,*.-/�0*%�21

+ W?U|R`P 2'H aca (QS U`��l S	H WQf H42 f ":U}fQP7a�[ H42'H`] P S P 2h_�,c_ [�P 2 ��U 2V] P%f k d S OQP > s $ s4a^P j�S-2 U 8 P H & <uU 2 & , Wbv
 �2 U 0 [ 8�{ :¥o ;DOQP�vXP7WbP 2GH a j UXW j a 0Q_7, UXW ,c_�S O HTS�S ObP1l SGH WQf H32 f ":U}fQP%a�fbP _hj 27,^k P _NS ObP ] P H`_B0=2 P ] P%W Sh_
8 P7aca H WQf S O HTS'S OQP 2 P ,^_ WQU _7, v`W , (�jJH W S P%R , fbP7W j P���U 2 [bOQP7WQU ] P%W H~k P�dXUXWQf S OQPNl SGH WQf H32 f%":U�fbP7a o
* _B, WQv S OQPBl S	H WQf H42 f ":U}fQP%a 2 P7a HTS-, UXW _7i
,^S ,c_ [\U _h_B,ck a^P S U , Wb��P 2 , Wb��U 2V] HTS7, UXW¨P�RXP%W�UXW S OQU _ P

[ H42'H`] P S P 2h_gS O HTS O H R`PDWQU S @ dXP S�Agk P7P7WYf , 2 P j%S a�d ] P H`_70=2 P7f o43 �\[ H32VS-,^j:0 a H42 , W S P 2 P _pS ,c_gS OQP j UXW _VS72GH4, W S
UXW S OQP ] H`_V_ U`� S OQP � , vXv _�k U _ UXW o + _ U 0bS a , WQP%f , Wxl�P j�S-, UXW {�i 89,^S O , W S OQP­l SGH WQf H32 f65:U}fQP%a S ObP
] H`_h_ U`� S OQP = k U _ U`W�fQP%[�P%WQf _87>0�H f 2GHrS-,cjJH aca�dqU`W S OQP S UX[ 710�H42:9~] H`_V_/H WQf�a^UXv H42B,^S O ] ,^j�H a^a^d2UXW S ObP
] H`_h_ U`� S ObP ��, vXv _�k U _ UXW o ;DO ,^_ fQP7[\P7WbfQP7W j P ,^_ R ,^_70�H a ,c� P7f , W �A, v 0=2 P «X«Qo4�A, v 0=2 P «X«E@ H AJ_ ObU 8'_'S ObP
H v 2 P7P ] P%W S�k P S 8 P7P%W?f , 2 P j�S'] P H`_70�2 P ] P7W Sh_ UT� S OQP = H WQf S U`[ 710�H32:91] H`_h_ P _ � 2 U ] > s $�{ H WQf S ObP
;�P%R HTS-2 UXW i|_ ObU 8 W , W k a 0 P i;H WQf , WQf , 2 P j%S¯j UXW _VS72GH4, W SH_ S O HTS�H42 P!R H a , f 89,�S O , W S ObP�l S	H Wbf H42 f;5:U}fQP%a @ 2 P%f
j U`W S U 0=2GA�o + a _ U _ OQU 8 W ,c_gS OQP'l SGH WQf H42 f�5:U�fbP7a 2 P7a HTS-, UXW k P S 8 P7P%W �=< H WQf ������U 2 R H42B, U 0Q_ H`_h_B0Q] P7f
R H a 0 P _ U`� S OQP ��, vXv _'] H`_h_%®�S OQPNv 2 P%P7W k�H WQf j UeRXP 2V_	S ObP 2'H WQvXPD. . «  P "?>/�=@A> . nXn`n  P#" o ;DOQP
acU 8 P 2 R H a 0 P2U`���=@ � . . «  P " j U 272 P _ [�UXWbf _�S U S OQP�f , 2 P j�S P�Z j a 0Q_7, UXW­a ,c]D,^S � 2 U ] > s $9_ P H32hj OQP _7o

��, v 0=2 P «X«E@¡k�A�_ OQU 8'_ OQU 8tS OQP S UX[ 710�H42B9�] H`_h_�] P HT_70=2 P ] P7W SDj U`W S727,^k=0bS P _�S U S OQP , Wbf , 2 P j%SJj UXW>5
_VS72GH4, W S UXW S ObP � , vXv _'] H`_h_%o BzW S ObP �=@�5 ���![ba H WQP i�S OQP k a 0 P j UXW S U 0=2 fQP%[ ,cj�SH_�S OQP , Wb��U 2V] HrS-, U`W¤UXW
S ObP _ P S 8 U#[ H32GH`] P S P 2h_ U kbSGH4, WbP7fB� 2 U ].S OQP1l S	H WQf H42 f65:U}fQP7aDC S,i 8 OQP 2 P S OQP�f , 2 P j%S ��� ] P H`_B0=2 P 5
] P7W S�,c_ WQU S 0b_ P7f H`_�, Wb[ 0bS,o ;DOQP:[ 2 U � P j%S-, UXWxU`� S OQP k a 0 P j UXW S U 0=2 UXW S U S ObP­R`P 2pS-,cjJH a H Z ,c_;S O 0Q_
j U 272 P _ [\UXWQf _2S U S OQP , Wbf , 2 P j%S	j UXW _VS-2'H4, W S UXW S OQP S UX[ 710�H32:9(] H`_h_�89,�S O , W S ObP8l S	H Wbf H42 f'5:U}fQP%a!U`�
��� � . �4?FE�G�HI�J  P " @ WbU S P S O HTS H [ 2 U � P j�S-, U`WuU`� S OQP m ?¢¦ �	o >�o0j UXW S U 0=2 � 2 U ] S 8 U?f ,c] P7W _B, UXW _�S U
UXWQP>fQU}P _ WQU S8j U 2B2 P _ [\UXWQf S UBUXWQP 5zf ,^] P%W _7, UXW H a m ?¢¦ j U`W�C�fQP%W j P:a ,c]D,^Sh_	A©o ;DOQP:v 2 P%P7W k�H WQf j U 2 5
2 P _ [\UXWQf _~S U S OQP1f , 2 P j%S~S UX[ 710�H42:9u] HT_h_;] P H`_B0=2 P ] P%W S,i�8 O ,cj O ,^_<, W�vXU}U}f H v 2 P7P ] P7W S 89,�S O S ObP
, Wbf , 2 P j%S [ 2 P%f ,cj�S-, U`W o ;DOQP k�H WQf�R ,^_70�H a ,c� P _ ObU 8�S O ,^_�, W���U 2h] HTS-, UXW i v , R`P7W S ObP = ] H`_h_9H WbfyU S OQP 2
] P H`_B0=2 P ] P%W Sh_7i P©Z j a 0 fQP _ a H32 vXP�R H a 0 P _ U`� S OQP � , vXv _�] H`_V_
89,^S O , W S OQPYl S	H WQf H42 fK5:U}fQP%a o2�*0=2pS OQP 2
,c] [ 2 U|R`P ] P7W SH_ U`� S OQPq[ 2 P j:,c_B, UXW?U`� S OQP S UX[ 710�H32:9?] H`_V_	] P H`_B0=2 P ] P%W S
89, aca ,c] [ 2 U|R`P S OQP , Wbf , 2 P j%S
j U`W _VS72GH4, W S UXW S OQP ��, vXv _J] H`_h_%ibk=0bS H32 P 0 Wba ,
9 P7a�d S U~[ 0Q_ O S O ,c_Jj UXW _pS-2'H4, W S	, W S U S OQP 2 P7v , UXW1UT� ] H`_V_
R H a 0 P _�S O HTS O H`_ H a 2 P H f�d k P7P7W>P�Z j a 0 fQP%f HTS > s $�i�_ OQU 8 W , W­d`P7a^acU 8�o

l ,c]D, a H42 a�d ibS OQP , Wb��U 2h] HTS7, UXW­UXW S OQP ��, vXv _�] H`_h_ U kbS	H3, WQP%f?� 2 U ] S OQP = ] HT_h_	] P HT_70=2 P ] P7W S�,^_
_ ObU 8 W , W ��, v 0=2 P «X«E@�j A�o ;DOQPYf , 2 P j%S�] P HT_70=2 P ] P7W SH_ U`� S OQP = ] H`_V_7i¯_ OQU 8 W H`_�S OQPYv 2 P%P7W k�H WQf i
H42 P , W H v 2 P%P ] P7W S 89,^S O S OQP k a 0 P j UXW S U 0�2�_ OQU 89, WQv S OQP , WQf , 2 P j�S4j UXW _pS-2'H4, W SH_%o ;DOQP j UXW S U 0=2 � 2 U ] H aca
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] P H`_B0=2 P ] P%W Sh_	k=0�S	S ObP � ] H`_h_ fQU}P _ WQU S P�Z S P%WQf S U�O , vXO �=@¨R H a 0 P _ , W S O ,c_ [QacU S�_B, W j P S OQP S UX[
710�H42B9:] H`_h_ , Wb��U 2h] HTS-, UXW ,c_�H a 2 P H fbd , W j a 0 fQP7f o��/,^S O H�_B, vXW , C j�H W S ,c] [ 2 U|R`P ] P7W S UT� S OQP � ] H`_V_
0 W j P 2pS	H4, W S d S OQP 2 P7v , UXW8U`�0l SGH WQf H32 f 5>U�fQP%a _ P7a���5 j UXW _7,^_VS P7W j d ]D, v`O S4k P _7, v`W , C jJH W S a�d 2 P%f 0Qj P%f1P%R`P7W
k P%��U 2 P�f , 2 P j%S���, vXv _D_ P H42Vj OQP _�k P j U ] P _ P%W _7,�S-, RXP k P�dXUXWbf S ObP j 0=272 P7W S a ,c]D,^S7o

+ a^a , WQf , 2 P j%S , Wb��U 2h] HTS-, UXW(UXW S OQP � , vXv _�k U _ UXW ] H`_h_ ,c_�_70b]�] H427,^� P%f , W �A, v 0=2 P «X«E@ f A�i 8 OQP 2 P
S ObP k a H`j 9#j:0=2 RXP _ OQU 8'_qS ObP � � H 89,^S O , W S OQP1l S	H WQf H42 f$5:U}fQP7a H`_ H � 0 W j%S-, UXWBUT� H`_h_B0Q] P7f ��, vXv _
] H`_h_	2 P7a HrS-, R`P S U S ObP ]D, W ,c]<0Q] R H a 0 P o ;DOQP�a , vXO S�k a 0 P k�H WQf H42 U 0 WQf ,^S�_ OQU 8'_�H W>P _VS7,c] HTS P2U`� S ObP
0 W j P 2pS	H4, W S d?� 2 U ] O , vXObP 2 5 U 2 fbP 22j U 272 P j%S7, UXW _�S O HTS�8 P 2 P8WbU S , W j a 0 fbP7f , W S ObP j�H a j:0 a HTS-, UXW o ; H 91, WQv
S ObP , Wb��U 2h] HTS7, UXW(� 2 U ] S O ,c_�j:0=2 RXP H WQf , W j a 0 f , Wbv S OQP _ P S OQP7U 2 P S7,cj�H a 0 W j P 2VSGH4, W S-, P _%i�S ObP�UXWbP 5 _B, fQP%f
F �X¦ �	o���o
0 [Q[\P 2 a ,c]D,^S UXW S ObPYl S	H WQf H42 fK5:U�fbP7a � , v`v _	] H`_h_ ,c_ . mXmD P " o�� OQP%W S OQPqacU 8 P 2 a ,c]D,^S
� 2 U ] f , 2 P j�S�_ P H32hj OQP _ ,^_�, W j a 0 fQP%f ibS ObP 0 [Q[�P 2 a ,c]D,^S�_ O , � SH_�S U . FqFD P " o
BzW _B0Q]�] H42 d i	S OQP�l SGH WQf H32 f 5:U�fbP7a�d , P7a^f _ H vXU}U}fFfQP _hj 27, [ S-, U`WFU`�qP�Z�[\P 27,^] P%W S	H a�f HTSGHb® ��U 2

P�Z H`] [Qa^P S OQP S UX[ 7>0�H42:9;] H`_V_!] P H`_70�2 P ] P7W S�,c_�, WYvXU}U�f H v 2 P%P ] P7W S 89,^S O , WQf , 2 P j�S�j U`W _VS72GH4, W Sh_ R H a , f
89,^S O , W S OQP>l SGH WQf H42 f�5:U}fQP7a o ;DOQP S UX[ 710�H42:9B] H`_V_;] P H`_B0=2 P ] P%W S�,^_ H W ,c] [\U 2VSGH W S<, Wbv 2 P%f , P%W S
S U C Sh_ , W 8 O ,cj O , WQf , 2 P j�SD, Wb��U 2V] HrS-, U`W UXW S OQP ] HT_h_ U`� S OQP?l S	H Wbf H42 f 5:U}fQP7a ��, vXv _~k U _ UXW jJH W
k P�U kbSGH4, WbP7f o��/,^S O S OQP�[ 2 P j ,c_7, UXWBUT� S OQP S UX[ 7>0�H42:9�] H`_h_ R H a 0 P H`j O , P%RXP%f 89,^S O S ObP S P j OQW , 7>0 P _
fQP _hj:2B,ck P7f , W S O ,c_�2 P%[�U 2VS ,^S�,c_ [\U _h_B,ck a^P S U�[Qa HTj P _VS727, WQvXP7W S�0 [Q[\P 24k U 0 WQf _ U`W S OQP ] HT_h_ U`� S OQP ��, vXv _
k U _ UXW 89,^S O , W S OQPNl S	H WQf H42 f 5:U}fQP%a o
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s!RXP%W S OQU 0 vXO S OQP 2 P ,c_ WQU j U ] [�P%aca , WQv2P©Zb[\P 2B,c] P7W S	H a�P�R , fQP7W j P	UT�¯[QO¢d _7,cj%_ P � P j�SH_�k P�dXUXWQf S OQP	l S	H W>5
f H42 f 5:U}fQP%a�� 2 U ] j UXaca , fQP 2 P�Z�[\P 27,^] P%W SH_7iE,^S ,^_�, W _VS7270Qj�S-, RXP S U , W S P 2 [ 2 P S [ 2 P j:,c_B, UXW8P7a^P j�S-2 U 8 P H 9Y] P H 5
_70�2 P ] P7W Sh_ H a _ U , W�P�Z S P%WQfQP%f ] U}fQP7a _7o + _�S OQP S U`[ 710�H42B9�j UXW S-2B,ck=0�S P _ R ,�H acU}UX[�f ,�H v 2GH`]8_	S U S ObP
[ 2 P7f ,^j%S-, UXW _ ��U 2 P7a^P j�S-2 U 8 P H 9 [ H42GHT] P S P 2V_7i�,^S ,c_�] H WQf HTS U 2 d S U 9 WQU 8�S OQP _ P j UXW S-2B,ck=0�S-, U`W _�� H WQf
S ObP 2 P���U 2 P S OQP S UX[ 710�H42B9�] H`_h_�� [ 2 P j ,c_ P%a^d S U;[ , W1fQU 8 W H W¢d�[�U S P7W S-, H a\P � P j%Sh_ � 2 U ] H fbf ,^S7, UXW H a i dXP S
0 W 9 WQU 8 W i [ H42pS-,^j acP _7o�� Wx[ H42pS-,^j:0 a H427i H fQP SGH4, a^P7f _pS-0 fbdBO H`_~k P7P%W�[\P 2 ��U 2h] P7f S O HTS;j U ] [ H42 P _;S ObP
[ 2 P7f ,^j%S-, UXW _ U`� S OQP 5 , W ,c]!0Q] l 0 [�P 2h_ d ]8] P S-2B,cj l SGH WQf H42 f 5>U�fQP%a � 5(lbl+5 ��� . nX���*89,^S O S OQU _ P�UT� S ObP
l S�� WQf �42 f 5:U}fQP%a � l+5 ��, W>R , P 8 U`� S OQPq[ 2 P j ,c_B, UXW ] P �`_70�2 P ] P7W Sh_ U`� S OQP S UX[ 710��32:9�� WQf � k U _ UXW
]��`_h_ P _�� . n ?���o ;DO ,c_'_VS70 fbd ,^_D_70Q]8]��327,c� P7f¤OQP 2 P o

+ � S P 2'j � a j:0 a �TS-, WQv j U`W S727,^k=0bS-, UXW _ � 2 U ] acU}UX[­f ,!� v 2��T]�_ , W¢RXUXa�R , WQv _70 [\P 2V_ d ]8] P S-27,^j [ �42VS7,cj acP _%i=,^S
,c_ [\U _h_B,ck a^P S U j U ] [ �32 P S OQP�[ 2 P%f ,cj�S-, U`W _ UT� S OQP1l+5 � Wbf$5(lQl�5 89,^S OuP �`j OBU S OQP 2"� Wbf 89,^S O S ObP
P�Z�[\P 2B,c] P7W S#� a�f �TS��bi��`_�_ OQU 8 W , W ��, v 0=2 P «1��o ;DOQP S 8 U ] U}fQP7a�[ 2 P%f ,cj�S-, UXW _ a , P 89,�S O , W k�� WQf _	, W S ObP
����5 �=< [Qa � WbP i*89,^S O:UXWba^d � W �4272 U 8 UeRXP 2 a � [ 2 P%v , UXW o + [ �42VS � 2 U ] S OQP�� �`j%S'S O �TS�S OQP 2 P%f � WQf k a 0 P
2 P%v , U`W _Nj U 272 P _ [�UXWbf S U � R �42B,$�TS7, UXW�U`� S OQP1l S#� Wbf �42 f 5:U}fQP7a � , vXv _�]��T_h_�k P S 8 P%P7W . . «  P#" � WQf
UXWQa�d «XnXn  P#" i�S OQP , W���U 2h]��TS-, UXW ,c_ P 710=, R � acP%W S	S U S OQP~[ 2 P7f ,cj%S7, UXW _2_ OQU 8 W , W ��, v 0=2 P «X«%���&��8 OQP 2 P
S ObP 0 [b[�P 2 R � a 0 P8UT� S OQP � , vXv _�]��`_h_ ,c_�_ P SNS U . nXn`n  P#" ��� WQf S OQP � Z�P _'�42 P _hj(� acP%fBf ,�� P 2 P%W S a^d ��o
;DOQP�v 2 P%P7W � WQf k a 0 P �42 P �`_9, Wbf ,cj(�TS P S OQP � acacU 8 P7f 2 P%v , UXW¤��U 2DS OQP;5(lQl+5 � , W S ObP 2 P7v , UXW �`k UeR`P S ObP
v 2 P7P7W �42 P �bi)�TS acP �T_VS UXWbP¤U`� S OQP ]��`_h_<2*�TS-, U _ �,+�.-#/ ��+�$0 � WQf �1+2 - / ��+2 0 ,c_ a �42 v`P 2NS O � W {�� ��i�8 OQP 2 P
, W k U S O j �T_ P _�S OQP8a , vXO S P 2�]��T_h_�_VS��TS P ,c_ fQP%WQU S P%f k d S ObP , WQfQP�Z . ��o ;DOQP 5(lQl+5 � aca^U 8 P7f 2 P%v , U`W
83�`_ U kbS#�4, WQP7f k d(R �42 d , WQv _70 [\P 2V_ d ]8] P S-2 d�[ �42��`] P S P 2V_ , WQfQP%[�P%WQfQP7W S a^d(� 2 U ] P �Tj OuU S OQP 2%o4� W S ObP
l S�� WQf �42 f 5:U}fQP7a i\S OQP k a 0 P �42 P �D8 O ,^j O ,c_�� aca^U 8 P7f , W k U S O ] U�fQP%a _'j U 272 P _ [\UXWQf _�S U S OQP j(�`_ P;UT� �
a , vXO S�� , v`v _�k U _ UXW 89,�S O , W S ObP 2�� WQvXP � aca^U 8 P7f , W S OQP 5(lQl+5 iC8 O , a^P , W S OQP 5?lQl+5 i3,^S�j U 2B2 P _ [\UXWQf _gS U
S ObP j �T_ P 8 ObP 2 P � aca _70 [�P 2 [ �42pS-,^j acP _5�32 P _ U�OQP � R}d S O �rS�S OQP S OQP7U 2 d k P j U ] P _ P � P j%S7, R`P7a^d>P 7>0�, R � acP%W S
S U S OQP:l S#� Wbf �42 f 5:U}fQP7a o ;DOQP j:0=2B2 P7W S f , 2 P j�S�] P �T_70=2 P ] P7W SH_ U`� S OQP S U`[ 710��32:96� WQf � k U _ UXW
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��, v 0=2 P «1��)fN�.*Hc3�!$%�9A=�.*;b.�0�3�%5��6$9	8�1:9	.*;�=D.�0�1?� �2I K !$;�6 K I�I K XY9?12�`8�,J%�%5��; 1�!$;�6g3 .*1T��; 1:9�!$+*0�,J1�,J%5�
6$9?%5��8�1YHI��!*=�,J%5��HI��; 1?=D.�0 ��� !$;�6 �=< ^4��� � KP'$,(%5�g9A=�0�%�.*H RTS C���V !$;�6y��!*=gK�����;43�%5�T3�!$%5��6d9?;
8�+-,�6$9?;('
8�!$+A8�,(+p!$1:9	.*;�=~6(��=�8�%�9�K���6g9?;yRTS C H V ^e��� ��!$%5��!w!$+?+A.*X}��6g9?;41?� ��I K 8�.*%�%5��=T3 .*;�6*=}1T.	Lc9p'�'*=}H4!*=�=���=}XY9?1?�(9?;
1?� �h%&!$;('(� . . «  P#" > �=@ > «¢nXnD P#" |�X��(9?+A�}1?� � K I�I K %��	'$9	.*;e��!*=hK�����;j.$K71l!$9?;
��6�9?;_!}3�!$%�!$HI��1T��%
=�8�!$;�^d��� �fK7+-,z�D��+?+-9t3 =��c=�� .*X�=c12� �D8�,J%�%5��; 1�6$9?%5��8�1YHI��!*=�,J%5��HI��; 1?=�|YX��(9?+A�c12� ��=�9po*��=y.�0�1?� �wK7+p!(8 Gd!$;�6
%5��6Z8�.*; 1T.*,(%�=j9?;�6$9	8�!$1��w3 .*1T��; 1:9�!$+z0�,J1�,(%��j9?Hc3�%5.*#$��HI��; 12=i.�0_12� �j,J;
8���%�1	!$9?; 1:9	��=IXY9?12��6{!$1l!e0�%5.*H�1?� �
? LWNn!$;�6i!c0�,J1�,J%5�e+-9?;
��!$%�� E � I 8�.*+?+-9�6(��%5|�%5��=T3 ��8�1:9?#$��+-L`[l12� �48���; 1�%�!$+�#*!$+-, ��= 0m.*%y1?� ��=��48�.*; 1T.*,(%�=e!$%5�
!$%QK79?1:%&!$%�L�]$^

]��`_h_ P _��42 P _ ObU 8 W k d S OQP k a 0 PYP7aca , [ _ P o ;DOQP k a �`j 9�� WQf 2 P%f j UXW S U 0=2V_ , WQf ,^j �TS P 2 U 0 v`OyP _VS7,c]��TS P _
U`� S ObP>[ 2 P j ,c_B, UXW S O �TSYj � W k P �`j O , P%R`P7f �rS;S OQP �0��� � WQf � � 0bS70=2 P¤a , WQP �42�� E � I j U`aca , fQP 2�� � ��� �©i
2 P _ [\P j�S-, R`P7a�d � ��U 2�S OQP �0���	i�0 W j P 2VS��4, W S7, P _ UXW ��� � WQf �=< UT��.  P#" � Wbf�. � 5:P#" O � RXP k P%P7W
S#� 9 P7W i*2 P _ [�P j%S7, RXP%a^d i=8 O , a^P	R � a 0 P _ U`� nb� .  P#" � WQf � 5:P " O � RXP k P7P%W �T_h_70b] P%f­��U 2�S OQP � ��� ��o ;DOQP
j:0�272 P%W S	j P7W S-2*� a ] P �`_70�2 P ] P7W S R � a 0 P _ O � RXP k P%P7W 0Q_ P%f S U8[ba �`j P S OQP _ P j UXW S U 0=2h_%o

s!RXP7W S OQU 0 vXO S OQP j P7W S-2*� a ] P �`_70�2 P ] P7W S R � a 0 P _ U`� ��� � WQf��=< �42 PDWQU S�89,�S O , W S OQP�l+5 � aca^U 8 P%f
2 P%v , U`W i¢k��`_ P7f�U`W S OQP j 0=272 P7W S f �TS#� ,^S ,^_ WQU S [�U _h_7,^k acP S UNf ,c_VS7, WQv 0=,c_ O k P S 8 P7P%W S ObP�l+5 � WQf 5(lQl+5 o
� P�RXP 2VS ObP7acP _h_%iA,�S�,c_ P%R , fQP%W S2S O �TS
89,^S O , W j:2 P �`_B, WQv�[ 2 P j:,c_B, UXW#U`W ��� � WQf �=< i
�1j U ] [ �42B,c_ UXW 89,^S O
] U�fQP%a [ 2 P7f ,^j%S7, UXW _D]�� d1[ 2 UeR , fQP ,c] [\U 2VS�� W S�j U`W _VS72��4, W Sh_ UXW S OQP ] U�fbP7a [ �42��`] P S P 2V_�� U 2 [ 2 UeR , fbP
�Yj:2 U _h_ 5 j OQP j 9 U`� ] U}fQP7a _�S U8OQP7a^[:fbP j:, fQP 8 O ,cj O>UXWQP ,c_'j U 272 P j%S�_ OQU 0 acf>[QO¢d _7,cj%_ P � P j%SH_�k P%dXU`WQf S ObP
l S�� WQf �42 f 5>U�fQP%a k P�f ,^_hj U|R`P 2 P7f , W S OQP2� 0bS70=2 P o

l ,c]D, a �42�S U S OQP j UXW _B,c_pS P7W j d j OQP j 9 [\P 2 ��U 2h] P7f 89,^S O , W S OQP	l+5 fQP _Vj:2B,ck P7f , W�l}P j%S7, UXW . {�o�{�o . i ,^S ,^_
[\U _h_B,ck a^P S U�P%R � a 0��TS PJ��U 2!] U�fbP7a _gk P�dXUXWQf S ObP�l S#� Wbf �42 f�5:U}fQP%a 8 O ,cj O _ P SH_ U`�\[ �42*�`] P S P 2 R � a 0 P _ �42 P
] U _VS a , 9 P%a^d o l 0Qj O � W � W � a^d _7,^_ O �`_ ��U 2 P�Z �`] [QacP k P%P7W j �42B27, P%f�U 0bS , W � . . n�� ��U 2 R �327, U 0Q_4j UXW _pS-2*�4, WQP%f
RXP 2h_B, UXW _ U`� S ObP 5?lQl+5 o ;DOQP 2 P _70 a SH_2S P%WQf S U¤� � RXU 2 � 2 P%a �TS7, RXP%a^d?acU 8 5?lQl+5 _hj � acP i 8 O ,^j O 8 U 0 a^f
]�� 9 P S OQP�f ,^_hj UeR`P 2 d�U`�ba , vXO S0_70 [\P 2V_ d ]�] P S727,^j [ �32VS-,^j a^P _ [�U _h_7,^k acP �TS0S OQP �0�	� U 2 P%R`P7W S OQP ;�P%R �TS72 UXW ®
� W �`j�S-0�� abfQP S P 2h]D, W �TS-, UXW;U`��[ �42*�`] P S P 2 R � a 0 P _ U`� S OQP 5(lbl+5 j(� WYOQU 8 P�RXP 2 WQU S4k PD[\P 2 ��U 2h] P7f 89,^S O
S ObP j 0=272 P7W S f �TS#��o
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 �, RXP%W S OQP , W S P 2 [ 2 P S#�TS7, UXW;UT� S OQP S U`[ 710��32:9q]��`_V_�] P �`_70=2 P ] P7W S U 0bS a , WQP7f , W8l�P j�S-, UXW . {�o�{ �`k U|R`P i1,^S
,c_gj acP �42gS O �TS � � 0=2pS OQP 2�,c] [ 2 UeRXP ] P%W S U`� S OQPDP©Z�[�P 27,c] P7W S�� ab[ 2 P j ,c_7, UXW ,c_ fbP _7, 2��`k acP o ;DOQP 0 W j P 2pS#�4, W S d
UXW S OQP j:0�272 P%W S 8 U 2 acf � R`P 2�� vXP¤f ,c_Vj:0Q_V_ P%f , Wxl�P j%S-, UXW . {�o . ,^_"� a 2 P � fbdBfbU ] , W �TS P7f k d _ d _VS P ]��TS-,^j
0 W j P 2pS#�4, W S7, P _7o � W S OQP1� 0bS-0�2 P i4S ObP1��U j 0Q_<89, a^a S OQP 2 P%��U 2 P>O � R`P S U _ O , � S � 2 U ] � W�U`[ S-,^] ,^� �TS7, UXWyU`�
S ObP _VS��TS-,^_VS7,cj � a 0 W j P 2VS��4, W S d S U � fQP S#�4, acP7f _VS70 fbd:U`� S OQP _ d _pS P ]��TS7,cj%_ a ,c_VS P7f , W?l�P j�S-, U`W . . o � W S O ,^_
710 P _pS,i a �42 vXP 2 P%R`P7W S�_*�`] [QacP _�89, aca _pS-, a^a�OQP7a^[ , W S 8 U 83� d _ )4��, 2V_VS7i}_ U ] P�UT� S OQP _ d _pS P ]��TS7,cj P 272 U 2h_ �42 P
P�Z�[\P j�S P7f S U ,^] [ 2 UeRXP 89,^S O , W j:2 P �`_B, WQv _��T] [Qa^P _7,c� P _%i � WQf _ P j U`WQf i a �42 vXP�P%RXP%W S�_��T] [Qa^P _	89, a^a � aca^U 8
S U _ P7acP j%S�_h]�� a^a _70Qkb_��`] [QacP _	8 O ,cj O �42 P2a^P _V_ [ 2 UXWQP S U _ d _VS P ]��rS-,cj%_�S O � W S ObP 2 P _pS,o

� W S OQP?��U`acacU 89, WQv iJS OQP#P%R`UXa^R , Wbv _7,�S-0��TS7, UXW �TS�S OQP ;�P�R �TS-2 UXW¨P�Z�[\P 27,^] P%W SH_ ,c_ f ,c_Vj:0Q_V_ P7f.C 2V_VS7o
l�P j UXWQf i S OQP;[ 2 U _ [�P j%SH_ ��U 2�] P �`_70�27, Wbv S OQP S UX[ 710��42B9?]��`_h_ �TS	S OQP �0��� �42 PqfQP _Vj:27,^k P%f oN��, W � aca^d i
� W:U 0bS a , WQP�U`� S OQPN[�U S P7W S-,!� a ��U 2'S UX[ 710��42:9­]��`_h_�] P �`_70�2 P ] P7W Sh_ �TS5� � 0bS70=2 PNa , WQP �42 � E � I j UXa^a , fQP 2
� � ��� � ,c_ v , RXP%W o
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�/,^S O S OQP  90 W �*� � f �TS#�`_ P S WQU S P%RXP%W�� 0 aca^d � W � a^d � P%f i�S OQP ;�P%R �TS72 UXWxP�Z�[\P 2B,c] P7W SH_ O � R`P � a 2 P � fbd
_70�2 [ �`_V_ P%f S OQP�P�Z�[\P j%S��TS-, UXW S O �TS5�Yj U ];k�, WQP%f S UX[ 710��42B9¤]��T_h_�0 W j P 2VS��4, W S d>U`� { 5 �D P " 8 U 0 a^f k P
[\U _h_B,ck a^P 89,^S O S OQP;� 0 aca  90 W � � f �TS#�`_ P S7o ;DO ,^_2_ OQU 8'_ OQU 8 ,c] [�U 2VS#� W S�S OQPqWQP 8 a�d(fQP�RXP7a^UX[\P7f S P j OE5
W , 7>0 P _ � 5 �TS-2B, Z�s�acP ] P%W S�] P S ObU�f i>, W _7,�S-0�j(� a ,^k=2��rS-, U`W � �42 P i � Wbf1OQU 8 fQP7a ,cj(�TS P ,^S ,c_4S U;P©Z S-2�� [�UXa �TS P
� 2 U ]AS OQP j:0�272 P%W S�_7,�S-0��rS-, U`W , W S U S OQP'� 0bS70=2 P o + W�P�Z S-2*� [�U`a �TS7, UXW;� 2 U ] S OQP j 0=272 P7W S�j U ];k=, WQP7f 2 P _70 a S
,c_ [ �42pS-,^j:0 a �42 a�d¤f ,LK8j 0 a S��`_�S OQP 8 U 2 acf � R`P 2*� vXP j U ];k=, WQP _ f ,^� P 2 P7W S�S d}[\P _ UT� ] P �`_70=2 P ] P7W SH_�k��`_ P7f
UXWuf �TS#�­_ P SH_Nj U 2B2 P _ [�U`WQf , Wbv S U:f ,^� P 2 P7W S , W S P%v 2��TS P7fya 0Q]D, WbU _7,�S-, P _7o + v`P7WQP 2�� a4[ ,^j%S-0�2 P j � WuOQU 8 5
P%R`P 2�_pS-, aca k P�U k�S#�4, WQP7f8� 2 U ] � W � W � a�d _7,c_ U`�¯ObU 8 R �42B, U 0b_�] P �T_70=2 P ] P7W SH_�j UXW S-2B,ck=0bS P S U S OQP j 0=272 P7W S
8 U 2 a^f � RXP 2�� v`P � Wbf�U`��OQU 8�S OQP , WQf , R , f 0�� a 0 W j P 2VS��4, W S7, P _ U`� S OQP ] U _VS�_ P7W _B,^S-, RXP ] P �`_B0=2 P ] P%W Sh_�89, aca
P%R`UXa^R`P o

�*2 U ] ; �`k acP � ,�S
,^_ U k R , U 0b_�S O �TS	S OQP  90 W � �D] P �`_70=2 P ] P7W SH_
, W S OQP ����� P Sh_�j O � WbWQP7a j(�4272 d k d
� �42qS OQP­a �42 vXP _pS<8 P , v`O S��£S OQP S 8 U ] P �`_70=2 P ] P7W SH_~S O �TS P©Zb[bacU ,�S � 0 aca�P%R`P7W S 2 P j UXW _VS7270Qj�S-, UXWxO � RXP �
j U ];k=, WbP7f 8 P , vXO S U`� ?Xn���m¢¦4�©o ;DOQP _pS#�TS7,c_VS7,cj(� a _ P7W _7,^S7, R ,^S7, P _ U`� S OQP ��ª2� � mXm�� � WQf ª2n,� �qF�� 5 �TS-2B, Z
s�acP ] P%W S�] P �`_70=2 P ] P7W SH_9, W S OQP ����� P Sh_'j O � WQWQP%a �42 P 7>0�,^S P _B,c]D, a �427®¢S ObP2f ,^� P 2 P7W j P , W 0 W j P 2pS#�4, W S7, P _
j U ] P _ � 2 U ]�S OQP�f ,^� P 2 P%W j P , W S OQP _7,c� PJU`� S OQPJf �TS#��_ P Sh_ � W � a^d � P%f _ U	� �32 � Wbf � a _ U�� 2 U ]�S OQP�� �`j%S�S O �rS
S ObP�U kQ_ P 2 RXP%f ª2n P 2B2 U 2	,^_D_ a , vXO S a�d�a �42 vXP 2�S O � W>P©Z�[�P j%S P%f?� 2 U ] _7,^]<0 a �TS-, UXW _7o + a _ U ibS OQP _ d _VS P ]��TS-,^j
0 W j P 2pS#�4, W S7, P _5�42 P _7,c]D, a �427o4�A, v 0=2 P «¢m8_ OQU 8'_ OQU 8�S OQP 0 W j P 2VS��4, W S-, P _ U`� S OQP ª2nY] P �T_70=2 P ] P7W S 89, aca
P%R`UXa^R`P 89,^S O _pS#�TS7,c_VS7,cj%_	, � S OQP � W � a^d _7,^_ ,c_	0 W j O � WQv`P7f o + a^a P 2B2 U 2V_��42 P �`_V_70Q] P7f S U 2 P ]��4, W j UXW _VS�� W S
P�Z j P7[ S�S OQP _VS#�rS-,c_pS-,^j � a � WbfNM (PO 0 W j P 2VS��4, W S7, P _98 O ,^j O 89, a^a k P 2 P%f 0Qj P7f 89,^S O?a �42 vXP 2D_VS��TS-,^_VS-,^j7_%o + S
S ObP¤P7WQfxU`�  90 W �*� ig_B, vXW � a ] U�fbP7a , WQv � WQf S OQPRQ75 � P S P7WbP 2 vTd _hj(� acP 89, aca�v , R`P 27,^_ P S U S OQP¤a ,c]D,^S-, WQv
0 W j P 2pS#�4, W S7, P _7o ;�U¤P _pS-,^]��TS P S ObP 2 P �Tj OuU`� �1j U ];k=, W �TS-, UXW(U`� ��ª2� � Wbf ª2n�� W � a^d _ P _�,^S�,c_ � vXU}U}f
� [Q[ 2 U,Z ,c]��TS-, UXW S U 2 P � fyU � S ObP8f ,$� v 2*�`] �rS2S OQP _70Q] U`� , W S P7v 2*�TS P%f�a 0Q]D, WQU _7,^S7, P _ � W � a^d � P%f ) ;DOQP
_7, vXW � a ] U�fQP%a , WQv 0 W j P 2VS��4, W S-, P _��32 P:� 0 aca^d j U 272 P7a �TS P%f i � WQf�P�RXP%W S OQP(P 272 U 2 f 0 P S U S OQPSQ75 � P S P7W>5
P 2 v`d _Vj � a^P 89, aca k P8[ �42VS a^d j U 2B2 P7a �TS P%f �`_�,^S�,^_ �¤j U ];k�, W �TS7, UXW?U`� j � a^U 27,^] P S P 2 2 P _ [\UXW _ P � � /UT � � WQf
O � f 2 UXW ,^� �TS7, UXW 0 W j P 2VS#�3, W S-, P _7o

� O , a^P ,�S<,c_ WQU S'�B0Q_VS7, C�P%f S U ]�� 9 P ] U 2 P�[ 2 P j ,c_ P¤P©Z S-2�� [�UXa �TS-, UXW _ , W S U S OQP�� 0�S-0=2 P i!S ObP �`k U|R`P
, Wbf ,cj(�TS P _�S OQP �42 P �`_�8 OQP 2 P ,^] [ 2 UeRXP ] P%W Sh_ �42 P ] U _VS WQP%P7fQP%f o 3 W S OQPYUXWbP8O � WQf i ,^S�89, aca k P j U ] P
,c] [\U 2VS�� W S�S U8fQP%R`P7a^UX[ ] P �`_B0=2 P ] P%W S	_pS-2��rS P7v , P _DS O �TS��42 P�acP _h_'_ P%W _7,�S-, RXP S U S OQPVQ75 � P S P%WQP 2 v`d _hj � acP o
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+ WxP©Z S72 P ] P¤P©Z �T] [Qa^P ,c_NS OQP ] P �`_B0=2 P ] P%W SYk��`_ P%fxUXW S OQP _ P j UXWQf �42 d RXP 2VS P�ZxfQP j � d�a^P7WQv S O ��m4?��¥o
3 WQP j U 0 acf � a _ U?P7W¢R ,c_*� vXP���U 2 P�Z �`] [Qa^P �?] P �`_B0=2 P ] P%W S;k��`_ P7fxUXW S OQP=5 �rS-27, Zus�acP ] P7W S~] P S OQU}f
8 O ,^j O ] , W ,c]D,c� P _�S OQP j U ];k=, WQP7f _pS#�TS7,c_pS-,cj(� a � WQf _ d _VS P ]��TS-,^j P 2B2 U 2Nk d �42pS-, C j:,!� aca�d 8 U 2h_ P7W , WQv S ObP
Q75 � P S P7WQP 2 v`d 2 P _ UXa 0bS7, UXW 0b_ P7f , W S OQPD[ 2 U k��`k=, a ,�S d j U ] [ 0bS#�rS-, U`W i U 2�8 O ,^j O ,c_ P�Z S P7WQfQP%f S U2fQP S P 2h]D, WbP
� Q-5 � P S P7WbP 2 vTd 2 P _ [�U`W _ P�� �`j%S U 27o83 W S OQP�U S ObP 2 O � WQf i*,^S	89, a^a k P�[\U _V_7,ck acP S U 2 P%[�P �TS'S OQP _VS70 f , P _ U`�
S ObP�� ���­_ [�P j%S-2B0Q] fQP _hj:2B,ck P7f , W�l�P j�S-, U`W%. . o . o�{
89,^S O ]<0Qj O�a �42 vXP 24_*�`] [bacP _%i P�Z S P%WQf S OQP , W¢R �327,$� W S
]��`_h_ 2*� WQvXP i � WQfxU kbS#�3, W �(] U 2 P1[ 2 P j ,c_ P>P©Z S-2�� [�UXa �TS-, UXW S U " $" P%R`P7W SH_%oxª�, a^P7[ S UXW ] P �`_B0=2 P ] P%W Sh_
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j U`aca , fQP 2���8 OQP 2 P;UXWQa�d , W ,�S-,$� a65 _pS#�TS P�[QOQU S UXW 2*� f ,!�TS-, UXW:O �`_�S U k P S#� 9 P7W , W S U �Tj7j U 0 W S ��i k=0bS WbU S ��U 2
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  P���P 2 P7W j P _ � . . «bi . . ���%710 U S P�P�Z�[�P 27,^] P%W S�� a 0 W j P 2pS#�4, W S7, P _ U`� {`n 5 �Xn 5:P#" UXW S OQP�.|l S UX[ 710��42:9
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