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R��9RTNÉ? RTO�? QWVBK?M L:� Q=VBM-R��T\_Qé:"L6NÉ:6��
�/<��>*RTM,�_^¶@ ^`L-Qa\ VBM6KT\ L�� Q!: KT\_N×:*R,?�W)� � C / Q"12*n��� Q;^6NK_ Q;K9V$L:� NP^
Q�� Q��.L=K-: L�� QDR,:*R,?A@ ^6N ^�#�RT^ Q��9R,?×>*R9L6Q»<YVBM6K?\ L:� Q 6 K,:"L6Q 3�R9M�? KH*

��� Q M6Q ^º>�?PL6^ ^�� K-# L��*R9L L:� QaM6Q N ^ R < NP^-R��?M Q Qa\_Qé:"L N×: ^,�*RTSUQ O Q.L<#�QaQ»: L�� Q < N ^`L-M6NPO�>�L6N K-: ^
>�:�VBK,?É< Qé< VBM K?\X<*R9L�RCR,:ÿ< L�� Q,S M K?O*RTO N×? N L0@GV�>ÿ:6�aL6N K-: ^¹> ^6Qé< NÉ: L�� Qx�ý &"$#&%('6 K-:�L-Q�3�RTM�?PKe�?Q»:�/
Q M6R9L-KTM�*>��� QO< N ^,� M Q S*R,:H�é@YOUQ��aK?\_Qa^ \_K?^`L S M6K,: K->�:6�aQ»< VBK?M�L:� QE� RT^6Q3KTV q *

7	N=�,> M6Q��cS M6Qa^6Q»:�L6^ R ^,�%R,: KTVL�� Q \GQ%R,: K9V L�� Q >�: VBK-?É< Qé<}< N ^`L-M N O�>�L6N K-:�^]N×: �T¥6¦X§©¨1 R;:�< q RT^
RYV�>�:6�aL6N K-: KTV�L�� QGQ��?Qé:�L L:��M�> ^`L�*+��� NP^�< QaS Qé:�< Qé:6� Q NP^3KTV�N×:"L6Q M Q ^ L S6� Qé: K?\GQ»: K,? K@�?N��%R,?×?×@��0S*RTMÕ/
L-N��»>�? RTM�?A@ VBK?MCL:��Q �%R9^6Q K9V q �W^6N×:6� Q NPLF��*RTM`L-^�� K-# L:� Q
>�:�< QaM�?×@ N×:6� Qé: Q M,�,@ ^��*RTM NÉ:6� OUQaL<#�Q Q»:
��>*RTM,� ^_R,:�<'�*R;< M6K-:�^��9RTM N Qa^CRT^GR V�>ÿ:6�aL6N K-: KTV=L:� Q Xa�*RTM�<*b��-?É> K,:0� K-:�L-Qé:�LcKTV=L:��Q Q	�?Qé:"L�* Z]^
Q	8 SUQ��.L-Q»<\� 
 q� N ^%�aK-: ^6NP^ L6Q»:�L�# N L:� O QaNÉ:6�GNÉ:�<�Q SUQ»:�< Qé:�L KTV L:� Mº> ^ L���#%��Q M6Q RT^ 
 � 1 � �é? Q%R9M�?×@ ^�� K-# ^
R4< Q SUQ»:ÿ< Q»:6�aQ # N L:���*RTMº<!�-?×> K-:YM6R,< NIR�L-N K,:C*
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7	N��-> M6Q8
I�>��� Q3M6Qa^�>�? L KTVH>�:�VBK-?×< NÉ:6� q � �  ¡"¢¤£1 R;:�< � ¥H¦X§©¨1 VBM6KT\ M6Q R,?�<*R�L�RH*>��� Q3SUK?NÉ:�L6^WM6Q S�M6Q ^ Q»:�L
L:��Q
>�: VBK-?É< N×:6� M6Qa^�>�? L-^_R,:�< L:� Q K-�?Q Mº?IR�@?Qé< � NP^ L6K@�?M-R9\_^ ^,� K-# L:� Q NÉ: Sÿ>�LCL-M�> L:�N6 K-:�L-Q�3�RTM�?PK
< NP^ L-M N O�> L-N K,: ^�*o����QDQaM6M K?M6^=RTM QD^`L�R9L6N ^`L-N=� R,? K,:�?×@�*

� DFK ��E$Rca YxE$dég GJbBghRUZ\EHYxd»b4E$deR �
��@ ^ L6Q \_R9L-N��ý>�:6�aQ M`L�RTN×:"L6N Qa^��*R��?Q,OUQ Q»: Q	�TR;?É>*R9L6Q»< VBM K?\ R�# N×< QD�9RTM6NPQaL0@_KTV ^6K->�M�� Qa^=R,:�< RTM Q,S M6Qj/
^6Qé:�L-Q»< NÉ: �	RTOÿ? QF9 R9^ QaM6M6KTM6^3K-: L�� QC\_Q R,:z�TR;?É> QCKTV�L:� QF>�:�VBK-?×< Q»< VBM-R �?\_Qé:�L�R9L6N K-: V�>�:H�aL-NPK-: ^�*
 M6M K?M6^�� ^ L-R9L-NP^ L6N=�%R;?�R,:�< ^¶@ ^`L-Qa\cR9L6N=� �UVBK?M=Q%R ���>�:�VBK-?×< Q»< O NÉ: KTV�L:��Qf< NP^ L-M N O�> L-N K,: ^=RTM6Q �?N��TQ»: N×:
Z S�S Qé:�< Ng8EZ L-K@�TQaL:��Q Mo# NPL��EL:� Q=RT^ ^6Kn� N R9L-Qé<e� K-�9RTM6N R,:6� QW\_R9L6M6N=�aQ ^�*_ �? Qa\_Qé:�L-^KTVUL:� Q�V�>ÿ?É?H�aK-�TR9M6NA/
R,:6�aQ_\_R9L6M6Ng8c�*R��?Q_O QaQ»:4�aK-: ^`L-M�>H�aL-Qé< RT^ ^�> \GNÉ:6�YL�� Q_^¶@ ^ L-Qa\cR�L-N=�GQ M M6K?M ^ R9M6Q . +-+�� � K?M M6Q»? R9L-Qé<
O N×:�/ L6K;/7O N×: NÉ:YL�� Q,VBK-?É?PKA# N×:6��#�R�@p�

0�� ` ¢ � t�� ¢ , � � w�� ¢ � , & ¢ , & � XF�?b
#%� QaM6Q 0�� ` ¢ � N ^ L:� Q � � \^] Q»? Qa\_Qé:�L KTV L�� Q �aKA�9RTM NIR,:H� Q \_R9L6M6Ng8p� � ¢ _ & ¢ b RTM Q L:� Q ^º@ ^ L6Q \4/
R9L6N=��XB^ L-R9L-NP^ L-N��%R,?Ib�Q M M6K?M ^;RT^ ^6Kn� NIR�L-Q»<!# NPL:� O NÉ: � R,:ÿ< � ¢ � N ^]L�� Q ^`L�R9L6N ^`L-N=� R,? � K?M M6Qé?IR9L6N K-: OUQaL<#�Q Q»:
O N×: � R,:ÿ< �cRT^%�?N��TQ»: O.@YL:� Qx>�:�VBK,?É< N×:6�ES M KI�aQ»<�> M Q�*

� ��� 	 ���,&��$�R� ')�0��
2����POQ' ���R� 2
� K?\GQE� M K?^6^,�� Q���"^3KTV	L�� QO>�:�VBK-?×< NÉ:6�C\GQaL�� K�<��*R��?Q O QaQ»: S M6Qa^6Q»:�L6Q»< Q%R9M�? NPQ MWN×:� Q��aL6N K-: 1H* . *¹'0:
R,<�<�NPL-NPK-:C� R,: NÉ:��?Qa^ L-N���R9L6N K-:c#�RT^3\cR;< QEKTV L:� Q ^ Q»: ^ NPL6N�� NPL0@ L-K L:��QCVBK,?É? K-# N×:6�_L6Q����: N��%R,?�RT^6SUQ��.L-^
KTV L:� Q ��� �r>�: VBK-?É< N×:6� S M KI�aQ»<�> M Q��

8 ��� Q�:�> \EOUQ M K9V�>�:�VBK-?×< Q»<
<*R9L-RcS KTNÉ:�L-^ X[K?Mâ:�> \EOUQ M]KTV�< Q��?M6QaQ ^;KTV	VBM6Q Qé< K?\cb�#�RT^d�TR9M6N Qé<
R,:ÿ< R,: QaM6M6KTM RT^6^ N=�-: Qé< O RT^6Qé< K-:YL:��QD^ S M6Q R,< NÉ:YL:� Q3M Q ^�>ÿ?PL-^ ^ Q Q»:\*

8 ��� Qâ:�> \EOUQ M KTVr��: KTL6^�N×:GL�� Q���/7^ S�? N×: Q S*RTM-R9\_Q.L-Q M N ^6R9L-NPK-: KTV� >��>*R9L6N K-:P�E#�RT^ �9RTM6NPQ»<_R,:�<
R,: QaM6M6KTM]R9^6^6N��-: Qé< O*R9^6Q»< K-:YL:��QD^ S M6Q R,< N×:YL:� Q,M Q ^�>ÿ?PL-^�*

8 ��� Q O N×:�: N×:6�;KTV�L:��Q=M Q��aK-: ^ L6M�>6�.L-Qé<F�9RTM NIRTO�?PQ�VBM K?\ 6 K,:"L6Q(3�RTM�?PK;^�� K,>�?É<COUQ�#�Qé?É? \_R9L:���Q»<
L6K L:� QWM Q ^ K-?É>�L6N K-: R��� NPQ��?Qé<CNÉ:EK?Mº< Q M L-Ký> ^ Q�L:� Q�NÉ:�VBK?M \cR�L-N K,: K?S L-N \_R,?×?×@@*$Z # NÉ< Q�M-R,:6�TQ�KTV
< Ng� QaM6Qé:"L=O N×:�: N×:6�?^�� RTM6K->ÿ:�< L�� Qx< QaV[R;>�?PL%�� KTN=� Q �6#�R9^]N×:)�TQ ^`L-N=�?R9L-Qé< R,:ÿ< L�� Q3M6Q ^º>�?PL6^�#�QaM6Q

.@.
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7	N��-> M6Q^1H�4�]N ^ L6M6NPO�>�L-NPK-: ^3KTV q � �  ¡"¢¤£1 R,:�< � ¥H¦X§©¨1 N×: L:��Q <*R9L-R!�aK?\_S RTM6Qé< L-K O KTL�� L�� Q < Q.V[R,>�? L
6 K-:�L6Qf3�R9M�? KCR;:�<YL:� Q 6 K-:�L6Qf3�R9M�? K2#�Q N��@��L-Qé< VBKTM�L:� Q,M Q ^�>ÿ?PL-^ KTV L:��Q;VBM-R��?\GQ»:�L-R9L-NPK-:cV�>�:6�.L-NPK-:
>�:�VBK,?É< N×:6�6*

�aK-: ^6NP^ L6Q»:�L�# N L:� N×: L�� Q QaM6M K?M6^�*WZ!? ^ K6��: K_N \GS M6K-�?Qa\_Qé:�L K-: L:��Q ^ L-R9L-NP^ L6N=�%R;?0S M6Q�� NP^6N K,:!#�RT^
VBK->ÿ:�<C*&6]K_R,<�<�NPL-NPK-:*R,?U^º@ ^`L-Q \_R9L6N=�3Q M M6K?M�#�RT^]RT^6^ N=�-: Qé<C*

� �%J � "��32 ')�$(�� ')�����)*3+)"$�$( 	 �US ����($���$�;�
��� Qd� Q \GN ^ S6� QaM6Q ^6Qé? Q��.L-NPK-:�< Q ^,� M6NPO Qé<cN×:P� Q��aL6N K-:^9H*¸)I��NÉ:H�»?É>ÿ< Q ^ �»> L-^VBK?M�
 �
�Q��?Qé:�L�Qé:6�*R,:6�aQ \GQ»:�L
R,:�< K,: L:� QEM Q��aK-: ^ L6M�>6�.L-Qé< ��Q \GN ^6SH� Q M QEQ»: QaM��,@ � ] ¦ £ � OUKTL:� KTV>#%��N=���� K,>�?É< SUKTL-Qé:�L-NIR;?É?×@$�*R��?Q
R,: Q�� Q��.L K,: L�� QDR,:*R,?A@ ^6N ^WN VH: KTL]R����é> M-R�L-Q»?A@ \GK�<�Q»? Qé< NÉ:YL:� Q 6 K,:"L6Q�3�RTM�?PK6*

��� QL�! �"$#&%('G
�/ L-R��@�?N×:6� N ^DO*RT^ Q»< K-: N \GS*R��.L3S*RTM-R9\_Q.L-Q MD\GQ%RT^º> M6Qa\_Qé:"L6^G#%��N=�� < Q��?M-R;< Q
R9Lc?PKA# \GK?\_Qé:�L�R4<�> Q,L-K L�� Q3NÉ:6�aM6Q%R9^6Q»< Q�� Q��.L-^=KTV \ >�?PL6N S�?PQ ^,�%R9L L-Q M NÉ:6�H*�����N ^WQ�� Q��.L��aK?M6M Q»? R9L-Qa^
L:��Q+
�/ L�R � NÉ:�VBKTM6\_R9L-NPK-: L6K L:��Q+f Q»: QaM��,@ R,:�< N×: 7	N��-> M6QP�!#�QYS M6Qa^6Q»:�L L�� QQ�9RTM6N R9L-NPK-: NÉ: L�� Q
>�:�VBK,?É< N×:6�CM6Q ^º>�?PL=VBK?M 
 q� � 
 �  ¡"¢¤£1 � R;:�< 
 � ¥H¦X§©¨1 � ^�� R,:�: Qé< KA�TQ M RF# NÉ<�Q M6R,:6�?QDKTV>
�/ L�R��@�TNÉ:6�F�»>�L6^
NX* Q�*_< N�� Q M Q»:�L%
 �
�/ S�> M NPL-NPQ ^�*o��� Q,M6Qa^�>�? L-^;#�Q M Q;VBK->�:�< L6KEOUQ;^ L-RTO�? Q RTM6K,>�:�< L:��Q�#�KTM��"NÉ:6� SUK?N×:"L�KTV

 � 
�/ S�> M NPL0@ O 2,1�� R,:ÿ<
: KCQ98�Sÿ? N=�aNPLW^¶@ ^ L-Qa\cR�L-N=�B#�RT^]RT^6^ N=�-: Qé<J<�> Q3L-K L:� NP^W^6K->�M�� Q *

��� Q Q	� Q��aL_KTV]^��%R;:�: NÉ:H� RTM K->�:�< L:� Q�#�K?M��"NÉ:H� SUK?NÉ:�L��é>�L��9R,?×> QYKTV � ] ¦ £ t � � ��#�RT^_R,? ^ K
NÉ:��TQ ^ L6N=��R�L-Q»<AR;:�< L:��Q M6Qa^�>�? L-^ S M Q ^ Q»:�L-Qé< N×: 7	N��-> M6Q
2H* ����Q ^ L�R9O NÉ?PNPL0@ RTM K->�:�< L�� Q #�K?M��"N×:6�
SUK?NÉ:�L�#�RT^h< Q Qa\_Qé<cL-K O Q��?K K�<GQ»: K,>6�@�cL��*R9Lh: K Q98�Sÿ? N=�aNPL ^º@ ^`L-Q \_R9L6N=��#�RT^�RT^6^ N=�-: Qé<L<�> Q=L-KDL:� NP^
^6K,> M��aQ�*
�(:6�aQ M`L�RTN×:"L6N Qa^NÉ:EL:��Q�^6NK_ Q R,:�<��aK?\_SUK?^ NPL-NPK-: K9VUL�� QWO*R���)�?M K->�:�<\� Nv* Q *s
 _a` ¡ ¦ �©b NÉ:4 >��>*R9L6N K-:�
I�#�Q M6QER,? ^ K_Q	�TR;?É>*R9L6Q»<C* Z]S S M6K�8 N \_R9L6Q»?×@�� 
�� KTV�L�� Q O*R ��n�TM6K->�:ÿ< #�R9^]VBM6KT\y:�K-:�/ 
�
,Q��TQ»:�L-^;R,:�<

N ^>�aK-: ^ NÉ< QaM6Q»<GNÉ: L�� Qc: Q	8 L�� Q��.L-N K,:P�n* �6*���� Q=M6Q \_RTN×:�< Q M�#�RT^�� KT\_SUK?^6Qé<CKTVC� RT^6Qa^ #%��Q M6Q=OUKTL:��
�/
��>*RTM,� ^ #�Q M6Q=VBK->�:�<GNÉ: L�� Q ^-RT\GQ%� Q \GN ^ S6� Q M QEX�<�> QWL-KDQ�* �6*�^ Q��TQ M6Q=L:� M Q Qj/�� QaL�Q��TQ»:�L-^-b K?M>#%� QaM6Q]R
�-?×> K-:e�*R,< ^ S�? N LNÉ:�L6K;L<#�KG
�/<��>*RTM,�"^�?PQ%R�� NÉ:6�3R L6K?SUK-? K@�;@G# N L:� VBK-> Mo
�/"��>*RTM��"^ NÉ:EL�� QWNÉ:�NPL-N R,?"^ L-R9L-Q *
'0: L:��Q ^6Qe� RT^6Qa^��r#%� N��� KI���»> M;N×: RTOUK->�LO) � KTV R;?É?�� Q \GN ^ S6� Q M Q ^��0L:� Q2�aK-:�: Q��aL6N K-: OUQaL<#�Q Qé: L�� Q
�?Qé: Q M6R9L-Qé<4
�/<� R,< M6K,: Qé: Q M,�,@ R,:�< L:��QGM Q��aK-: ^ L6M�>6�.L-Qé<4��>*R,:�L-N L0@ OUQ�� KT\_Qa^G�aK-:�V�> ^ Q»< R,:�<z� Q»:H� Q
#�Q M6Q RT^ ^6N��-: Q»< L6K L�� QYO*R���)�?M K->�:�<\* � Q R9^6^�>�\_QYL:� R9LEL:��Q � QaLCM-R�L-QYN ^ #�Qé?É?�\GK�<�Q»? Qé< NÉ: L�� Q
6 K-:�L6QB3�RTM�?PK O�>�Le�9RTM¶@ L�� Q$�-?×> K-: ^ S�? N L6L6NÉ:6� M-R9L6QcL-Kc
 �
 X[O.@ <�QaV[R,>�? L���+I* 
��Cb O.@ ^��-����� R,:�<
M6Q�� K?Mº< L�� QE��*R,:6�TQD^ Q Qé: NÉ:YL�� Qx>�:�VBK-?×< NÉ:6� M Q ^º>�?PL=RT^=R ^º@ ^`L-Q \_R9L6N=�3Q M M6K?M�*

. )
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7	N��-> M6Q��n�!��� Q��9RTM6N R9L-NPK-: NÉ: L:��Q \GQ%R,: KTV]L:� QJ>�:�VBK,?É< Qé< < NP^ L-M N O�> L-N K,: ^ VBK?M 
 q� � 
 �  ¡"¢¤£1 � R,:�<

 �T¥H¦X§©¨1 � NÉ: O N×: ^WKTV L:� Q3Q��TQ»:�L=L:� Mº> ^ L�*

� �H� � ��� +)�$2�� *,"$������( -0�$�U*3� 

��� Q M6Qé?IR9L6N K-: ^,� N S OUQaL<#�Q Qé: L:��Q M Q��aK-: ^ L6M�>6�.L-Qé< �9RTM6N RTO�?PQ}< N ^`L-M6NPO�>�L6N K-: N×: L:� QI6 K-:�L-Qr3�RTMº? K6�
( _V` ¡ ¦ �<b�� Bs�*R;:�< L�� Qx>�:�< QaM�?A@ N×:6�CS6�.@ ^6N=�a^]S\*Ö<C* V *g� � _V`Ib�� B��*N ^

( _V` ¡ ¦ � b�� B t � : _a` ¡ ¦ ���:`Ib � _V`Ib�� B;� ` � X¼2?b

#%� QaM6Q L:��QcM6Qa^6SUK-: ^ Q V�>�:6�aL6N K-: : _V` ¡ ¦ � � `Hb N ^DL:� Q_^-RT\GQ RT^ERTS SUQ%RTM Q»< NÉ:� >��> R9L-NPK-: 
I* Z]^�#�RT^
^6QaQ»: N×: � Q��aL6N K-:�1H* . � L�� Q >�: VBK-?É< N×:6� N ^��	O.@ � K-: ^`L-Mº>6�aL6N K-:C� NÉ: ^ Q»: ^ NPL6N��?QCL-KB< Q.L�RTN×? ^3KTV�L�� QcS M N K?M
VBM-R �?\_Qé:�L�R9L6N K-: V�>ÿ:6�aL6N K-: � _a`Ib�� B�* ��� NP^ N ^2� K-#�Q��TQ MF: KTL�: Q�� Q ^ ^-RTM NÉ?A@ ^6K VBKTM L:� Q+� RT^6Q KTV L�� Q
M6Qa^6SUK-: ^ Q�V�>�:6�aL6N K-:\*_'0: V[R��.L��TL�� Q�M Q ^6SUK-: ^ Q�V�>�:6�.L-N K,: < Q M N��TQ»< VBM6K?\ L�� Q�6 K-:�L6Qc3�RTM�?PK;N ^	RT^6^º> \GQ»<
L-K OUQD�aK?M6M Q��aL=R;:�<Y^6KCNPL�N ^��aM�>6�aNIR,?UL:�*R�L�: _V` ¡ ¦ � �:`Ib OUQ3RT^��»?PK?^6Q]L-KEL:��Q,^6NPL�>*R9L6N K-:_NÉ: L:��Qý<*R9L-R RT^
SUK?^6^ N O�?PQ�* Z8:�> \EOUQ M KTVH� K?M M6Q��.L-NPK-: ^ #�QaM6Q�L�� Q M QaVBK?M Q�R9S S�? NPQ»<,L-K=L:� QA6 K-:�L6Q*3�RTMº? KWL-K R����aK->�:�L VBKTM
��: K-#c: < NP^�� M Q SUQ»:6�aN Qa^�# N L:�3L:� Q�<*R9L-R VBK?M ��>*R,:�L6NPL-NPQ ^�^6Qé: ^6N L-Ng�?Q L-K L:� Q M6Q�� K-: ^`L-Mº>6�aL6Q»<2�"NÉ:�Q \_R9L-N��%R,?
�9RTM6N RTO�?PQ ^ ` �

8 ��� Q_M6Q�� K-: ^`L-Mº>6�aL6Q»< Q»:�Q M��;@r<�N ^ L6M6NPO�>�L-NPK-: ^3SUQ MG��*RTM��TQ»< K?MO: Qé>�L-M6R,? S*RTM L6N=�é? Qe#�QaM6Q_^6Q S R�/
M6R9L-Qé?×@D^�� N V L-Qé< R,:�< ^ \_Q RTM6Qé<�� NÉ: L�� Q�6 K,:"L6Qc3�RTMº? K]L6K;O M NÉ:6� L�� Q \ NÉ:�L6K;O Q.L6L6Q M�R �?M6QaQ \GQ»:�L
# N L:�YL:� Qx<*R�L�R X[O*R9^6Q»< K-: R � ��/"� N ^`L-K@�TM-RT\ � K?\GS*RTM N ^ K-:�b	*

8 ��� Q3\ >ÿ?PL-NPS�? N�� N L0@CKTV �
�

VBM6R��?\GQ»:�L�R�L-N K,:+��*RTM��TQ»< S*RTM L6N=�é? Q ^DXBNÉ< Qé:�L-N�� Q»< O.@ R��é>�L=K-:YL:� QE� M-R����6=QaL ) � � �?b9�
�


�/"�*R,< M K-:�#�Q%R ��< Q�� R@ S�M6K�<�>6�aL6^ X[NÉ<�Q»:�L-Ng�*Q»< O.@ Re�»>�L=K-:YL:��QG� M-R ���6=QaL 	 � � �Tb	�
�
:�Q»>�L6M-R,?$S*R9M L-N��»?PQ ^��

#�Q M Q��H8 Q»<YN×:_L:��Q�6 K-:�L-Qý3�RTM�?PK6� O�@cRG#�Q N��@��L-N×:6� V�>�:6�.L-NPK-:C�"L-K OUQ]L��*R9L�^6Q Qé:YNÉ:GL:� Qý< R9L�RH*
� ]\Né±\ÓÅ¿�Çe±;ZéµºË(´�Çj±¼¨¼©ßÓÕ½¸µº§$¨¼¿�µ�§¼¿�©Ö® ¨\©¸¥�¨¼¿�µ&·UµºÇj¥ K Çe§���Ê ��¢��_µ	�rÇe¥�Ë�Ç
��Çj¬;§¼§¼©¸Çe¥�§�·UµºÇe±¼©¸¥\Z Ne®�Û�� ¡A±¼µº½¸Çj¨¼©¸Äeµ�£

Çj´�´�½Ö©¸µºË�Ê ]\Ne±�¥�µ¶¬¨ª±ªÇe½�ÓÕ½¸¬�§�¨ªµ¶±Å§W¨¼¿�µ&Ó�Ne±ª±¼µ�§�´#Ne¥;Ë©Ö¥�Z�¥�¬�·�Ð,µ¶±Å§ K µ¶±ªµ��Ê �����_µ	� Çe¥�ËýÈ����âÊ
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0.882

0.884

0.886

0.888

0.89

0.892

〈 z 〉

0.73

0.7325

0.735

0.7375 〈 xB
prim 〉

0.71

0.712

0.714

0.716

0.718

0.9 0.91 0.92 0.93 0.94 0.95 0.96 0.97 0.98 0.99

〈 xB
weak 〉

b purity

7	N��-> M6Q�H� #�? KTL6^ ^,� K-# NÉ:6��� �T¥6¦v§,¨1 � ��� �) 9¡X¢¤£1 � R,:�< 
 q� RT^ R V�>�:6�.L-N K,: K9V ^,�%R,:�:�NÉ:6� K-�?Q MYL�� Q
R,:*R;?×@ ^6NP^��»>�L VBK?M%
�/ L-R��@�?N×:6�6� M6Q S�M6Q ^ Q»:�L-Qé< NÉ: L�� Q3S�? K9L=RT^�: � < 
�
 S�> M NPL0@�*

. �



0.886

0.888

0.89

0.892 〈 z 〉

0.73

0.732

0.734

0.736

0.738

〈 xB
prim 〉

0.712

0.714

0.716

0.718

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

〈 xB
weak 〉

lower cut on hem. energy

7	N��-> M6Q�2H� #�? KTL6^ ^,� K-# NÉ:6��� �T¥6¦v§,¨1 � ��� �) 9¡X¢¤£1 � R,:�< 
 q� RT^ R V�>�:6�.L-N K,: K9V ^,�%R,:�:�NÉ:6� K-�?Q MYL�� Q
R,:*R;?×@ ^6NP^��»>�L VBK?M � ] ¦ £ t u�] ¦ £�' u ^ ¦v§ £ *

. 




8 Z=V L-Q M R9S S�?×@ N×:6�EL:� Q3R9O K-�?Q,L<#�K�� K?M M6Q��.L-NPK-: ^���R;:�@cM6Qa^6NÉ<ÿ>*R,?�< Ng� QaM6Qé:6� Q3OUQaL<#�Q Q»:
<*R9L-R R,:�<
6 K,:"L6Q^3�RTM�?PK N×: L:� Q L-K9L�R,?o��Q \GN ^6SH� Q M QGQé: Q M,�,@ X�:�Q»>�L6M-R,? R,:ÿ< �� RTM��?Qé<�bD#�RT^DR���� K->ÿ:"L6Q»<
VBK?MWO.@ R V�> M`L:� QaM�#�QaN=�TL�� NÉ:6� V�>�:H�aL-NPK-:C*

� K R����aK->�:�L VBK?McR,:.@ ^º@ ^ L6Q \_R9L-N�� >�:6�aQ M`L�RTN×:"L0@��(<ÿ> Q L6K K-> M_N \GS QaM VBQ��.LQ��: K-#c?PQ»<6�?Q KTV,Q»:�Q M��;@
M6Q�� K-:�^ L-Mº>6�aL6N K-:\� R,: Q M M6K?MG#�R9^ RT^6^ N=�-:�Q»< Q���>*R;?�L-K L:� QcV�>ÿ?É?&< N�� Q M Q»:6�aQ ^6QaQ»:'� KT\_S*R9M6Q»< L-K L�� Q
< Q.V[R,>�?PL�M6Q ^º>�?PL6^�#%� Q»:YL�� QB� Q \GN ^ S6� QaM6Q,Q»:�Q M��;@$#�QaN=�@��L�#�RT^WK-:�.�K��s*�'0:YKTM�< QaM�L-KEL�R �TQDR2� K-:�^6Q MÕ/
�9R9L-Ng�?QGRTS S�M6K�R��� L-K L:� QCQé: Q M,�,@ ^º@ ^ L6Q \_R9L-N��GQ	�9R,?É>*R�L-N K,:C�$^6QaS*RTM-R�L-QGQ M6M K?M6^B#�Q M Q R,?P^6K RT^6^ N=�-:�Q»<
VBK?M�L�� Q S RTM L6N=�»?PQ;Q»:�Q M��;@ ^�� N V L-NÉ:H� .9^6\GQ%R9M6NÉ:H� R,:�< \ >�? L-N Sÿ? N=�aNPL0@��aK?M6M Q��aL6N K-:�^�* ��� QG��*R,:6�?QDNÉ:YL�� Q
M6Qa^�>�? L-^2#�Q M Q L�R��9Q»:'#%� Q»: L:��QY^�� N V L-NÉ:H� .9^6\GQ%R9M6NÉ:H� S M KI�aQ»<�>�M6Q+#�R9^EL�> Mº: Q»< K�� R,:�<0#%� Q»: L�� Q
\ >�? L-NPS�? N�� NPL0@Q#�QaN=�@��L-^B#�Q M Q��9RTM N Qé< O Q.L<#�QaQ»:0� ��� R,:ÿ< �-����� KTV�L�� Q NPMý: K?\GNÉ: R,?��9R,?×> Q ^�*2��� Qa^6Q
Q M M6K?M��aK-:�L-M N O�>�L6N K-:�^��%R,: O Q,VBK->ÿ:�<J? N ^`L-Qé< N×:��	RTOÿ? Qx9H*

Z V�> M L�� Q M�� M6KT^6^����Q���0#�R9^ \cR,<�QcVBK?M L�� Q$�%R9^6Q KTV � ¥6¦v§,¨1 O.@�> ^6N×:6� R�< N�� Q M Q»:�Le�� KTN=� Q VBKTM
u ¥H¦X§©¨1 KTL:��Q M;L:� R,: L�� Q���R�@?Qa^6N R,:r:�Q»> M6R,?�: QaL<#�K?M,�c�TR9M6NIR9O�? Q <�Q ^��aM6NPO Qé< N×:<� Q��.L-N K,: �6* 7�KTM;L:� NP^
L-Qa^ L�� u ¥6¦v§,¨1 #�RT^ M Q�� K,: ^ L6M�>6�.L-Q»< O�@YL�� QDM-RTS N×< NPL0@YR,?=�?KTM6NPL�� \ \_Qé:"L6N K-:�Q»< NÉ:�� Q��.L-N K,:*�_R,:�<!� K?MÕ/
M6Q��aL6Q»< VBK?ME\GN ^ ^6NÉ:H� : Qé>�L-M6R,?�Q»:�Q M��;@ O.@ R S*R9M-RT\GQaL6Q M6NP^-R9L6N K-: KTV Q�* �6* L:� QQ� Q \GN ^ S6� Q M Q Q»:�Q M��;@
RT^,VBK->�:ÿ< NÉ: L�� Q 6 K-:�L-Q 3�RTM�?PK6*P� Q SUQ%R�L-NÉ:H� L�� Q_R,:*R,?A@ ^ N ^���L�� QF��*R,:6�?QG^6QaQ»: N×: L:� QGM6Qa^�>�? LDVBKTM
� ¥6¦v§,¨1 #�RT^*/Õ+H*Ö+-+ .�. R,:�< N ^�#�Q»?×?r� K-:�L�R9NÉ: Qé<�# N L:� N×: L:� QDRT^ ^6N=�,: Q»< L-KTL-R,?0^¶@ ^`L-Qa\cR9L6N=� *

� ���  #+)�L��� � ' *,�R+�� ���R�)&L��2
��� Q M6Qa\cRTN×: NÉ:H� ^º@ ^ L6Q \_R9L-N�� �aK-:�L-M6NPO�>�L6N K-: ^0�aK-:6�aQ M�: ��> R,:�L-NPL6N Qa^ L��*R9L L:��Q ^ N \ >�? R9L-NPK-: #�RT^
#�Q N=���"L6Q»< VBK?M O.@ < Q.V[R,>�? L��3NÉ: KTM�< QaM L-K R����aK->�:�L VBK?M!��:�KA#c: <�N ^��aM6QaS*R,:6�aN Q ^!# NPL:� L:� Q < R9L�RH*
� Q N=���"L6^s#�Q M6Q%�aK-: ^ L6M�>6�.L-Qé<GL6KB��*R,:6�?Q�L�� QU?PNPVBQaL6N \GQ ^ R,:�< S M K�<ÿ>6�aL6N K-:EVBM6R��aL6N K-: ^ KTV�L:� Q%
�/"�*R,< M K-:
^6SUQ��aN Qa^ L6K_\GK?M Q;M6Q�� Q»:�Ld#�KTM�?É< R��?QaM-R��?QB�9R,?×> Q ^��

� _ f2� b t _ � � C W)��^ � � �H� C�b S ^�� � _ f2� b t _ �@� � ��^ � � � b �� _ f �� b t _ � � �(W C ^ � � �H��� b S ^�� � _ f �� b t _ �@� � � ^ � � � b �� _ f �� b t _ � � W C W ^ � � � C�b S�^�� � _ f �� b t _ � � � ^ � � � b �� _ 
�;0
 � 	 % � 
rb t _ � �¤� ����^ � � ��� b S�^�� � _ 
 ;'
�� 	 % � 
rb t _ �-� � � ^ � � � b ���@ ^ L6Q \_R9L-N��h>ÿ:6� QaM L�R9NÉ:�L-NPQ ^�VBM6K?\ L�� Q ^ Q�^6K,> M��aQ ^s#�Q M Q�O*RT^ Q»<EK-:G�9RTMº@ NÉ:H�=L�� Q \ # NPL�� NÉ:3L:��Q;��> KTL6Q»<
K-: Q ^`L�R,:ÿ<*RTM�< < Q	� N R9L-NPK-: QaM6M6KTM6^,VBK?M L�� Qe�%RT^ QCKTV�L�� Q4? N VBQaL6N \GQ ^;R;:�< O�@ ^,# NPL��� NÉ:H� L:� Qe#�Q N=���"L6^
K-:�.�K�� VBK?MEL�� Q��%RT^ Q KTV=L:��Q S�M6K�<�>6�aL6N K-: VBM6R��aL6N K-: ^�*'��� Q � � Qa\_NP^6S6��Q M6Q���>*R,?PNPL0@ �s#�RT^_Rz��>*R;:�/
L-N L0@ j�R����?NÉ:6� L:��Q S M Q ^ Q»:6�aQ KTV;SUKTL6Q»:�L-N R,?É?A@ O*R;<�?×@ M Q�� K,: ^ L6M�>6�.L-Q»< L-M-R �� ^_NÉ: L:� Q�� Qa\_NP^6S6� QaM6Q *
'7\GS M6K-�?Qé< R��?M6QaQ \GQ»:�LQ# N L:� L�� Q�<*R9L-R #�RT^ R��� NPQ��?Qé<ANÉ: \_R,:.@ M Q��aK-: ^ L6M�>6�.L-Qé< ��>*R;:"L6NPL6N Q ^cO�@
#�Q N=���"L6NÉ:6�CL:��Q�� Qa\_NP^6S6� QaM6QG��>*R,? N L0@J< N ^`L-M N O�>�L6N K-: N×:56 K,:"L6Q43�RTMº? KCL-KcR��?M6QaQG# N L:� L:�*R9L]^6QaQ»: N×:
<*R9L-RH*;����Q���*R,:H�?Q N×:�<�>6�aQ»< O�@��9RTM¶@ N×:6� L:� QE#�Q N=���"L]OUQaL<#�Q Q»: � ��� R,:�< �A����� KTV	L�� Q�:�K?\_N×:*R,?
�9R,?É>�QD#�RT^=RT^ ^6N��-: Q»< RT^=R ^º@ ^ L6Q \_R9L-N��3Q M6M K?M�*

�h@F< QaV[R;>�?PL L:� Q]S M6K�<�>6�.L-NPK-:_M6R9L-Q]KTV$Q98H�aNPL6Q»<+f �<� ^ L�R�L-Q ^�#�R9^WR,<Y�º> ^`L-Qé< NÉ:CL:� Q]^6NP\ >�?IR�L-N K,:CL6K
OUQ%�@��� # N L:�CM6Qa^6SUQ��.L L6KGf \GQ ^ K-:�� Q \GN ^ S6� QaM6Q ^�*>��� N ^M6R9L-Q�#�RT^L:��Q»:��TR9M6N Qé< O.@ ^ C � R,:�<��*R,? V
L:��Q���*R,:H�?Q ^ Q Q»:YN×:_L�� Q M Q ^�>ÿ?PL-^�RT^6^ N=�-:�Q»< R9^�R ^¶@ ^ L-Qa\cR�L-N=� *�'0:YR,<�<�NPL-NPK-:C�?L�� Q M Q�� K,: ^ L6M�>6�.L-N K,: KTV
u ¥H¦X§©¨1 NP^]^ Q»: ^ NPL6N��?QDL-KcL�� Q Qé: Q M,�,@ KTVL:��Q S M N \_RTMº@�<�Q��%R�@ L-M6R��� NÉ:cf �<� < Q�� R@ Q�* �6*WL:��Q Q»:�Q M��;@
KTVL�� QES NPK-: NÉ:cf � �<� < f ��� $ *B����N ^D�*R9^ L:� Q�� K-: ^ Q���> Qé:6� Q L:� R9L;L:��Q2� N=��� Q M=L:� Q Eý/"�9R,?×> Q VBKTM
f �<� < Q�� R�@@��L:� Qx? K-#�Q MWNP^ L�� Q3Q»: QaM��,@ KTV	L�� QB#�Q R���?×@�< Q��%R�@ NÉ:6��
�/<�*R;< M6K-: ^ L-R9L-Q * �=Q�� Q»:�L]^ L�>�< N Qa^
KTV;f2�<� M6R9L-Qa^Fh . ) i ^�>6���?Q ^`L-^ R \GQ%R;: Eý/"�9R,?×> Qe� N��@� Q M,O.@ � �@�@� 6 Q"1 L:�*R,: L�� Q�< QaV[R,>ÿ?PLB�9R,?É>�Q
RT^ ^�> \GQ»< NÉ:YL:��Q 6 K-:�L-Q�3�RTM�?PK2#%� N=���� KTM6M6Qa^6SUK-:�< ^ L-K � �@��� 6 Q"1 ^,� NPV LU? K-#�QaM NÉ: u ¥H¦X§©¨1 *>��� NP^

. 1



^���NPV Ls#�RT^R9S S�? NPQ»<EN×: L�� Q�6 K-:�L6Qâ3�RTM�?PK]VBK?M��%RT^ Q ^o#�Q M6Q R�f �<� ^ L�R�L-Qk#�RT^S M Q ^ Q»:�L R,:�<EL�� Q���*R,:H�?Q
NÉ:YL�� Q3M6Q ^º>�?PLWVBKTM �T¥6¦X§©¨1 RT^ ^6N=�,: Q»< RT^=R ^º@ ^ L6Q \_R9L-N��DQaM6M K?M�*
��@ ^ L6Q \_R9L-N��=QaM6M K?M6^ VBM6K?\ L:� Q�f � M-R9L6Q�� � �� M6R9L-Q=R,:ÿ<GL�� Q�
�/"�*R,< M K-:_^ Q \GNA/Å? Q S L-K-: N���O M6R,:6�� N×:6�

M-R�L-N KB#�Q M Q R���� K->ÿ:"L6Q»<cVBKTMO�@��� R,:6�?N×:6�DL�� Q NPM>�TR;?É> Qa^ N×: L:� Q$6 K-:�L-Q!3�RTMº? K3O.@ L:� Q ^-R9\_Q M6Qé?IR9L6N��TQ
Q M M6K?M���>�KTL-Qé< K-:0�é> M6M Q»:�Le#�K?M�?×< R-�TQ M6R��?Q ^�h . 9 i *r'0: R,<ÿ< NPL6N K-: R,: Q M6M K?M�#�RT^CRT^ ^6N=�,: Q»< <�> Q L6K
��*R,:H�?NÉ:6� L�� Q � # M6K-:6��/7^6N��-:��k] � S M K�<�>H�aL-NPK-: M-R�L-Q Nv* Q * ] � S M6K�<�>6�.L-N K,: VBM6K?\ � � < Q�� R@ O�@
�-�@�@�+*

7	NÉ: R,?É?A@ Rz#�QaN=�@��LF#�RT^_RTS Sÿ? N Qé< L6K L�� Q 6 K-:�L-Q�3�RTM�?PK O*R9^6Q»< K-: L�� Q M6Q ^º>�?PL6^_K9V,Rr<�K-> O�?PQ
� Qa\_NP^6S6� QaM6QYL�R �@�?NÉ:H� R,:*R,?A@ ^ N ^�h . � i L6K Q	�9R,?É>*R�L-Q L:��Q Q ���aN Qé:6�é@ L6K L-R�� : � < 0 �0cQ��TQ»:�L-^cR,:�<
: � < 
 � 
 Q��TQ»:�L-^CR9^ER V�>ÿ:6�aL6N K-: KTV�L:��Q ^ L-R,:�<*RTMº< �ý &"$#&%('G
�/ L�R �6* Z�L L:��Q R,:*R;?×@ ^6NP^G#�K?M��"N×:6�
SUK?NÉ:�LCKTVD
 �
YS�>�M6NPL0@ KTV�2-1��+� L:� Q�� KTM6M6Q��aL6N K-: L-K L:� Q!
cQ ���aN Qé:6�é@'#�RT^_K,:�?×@ K9V L:��Q K?Mº< Q M . �
O�>�L L:� Q�� K?M M6Q��aL-NPK-: L6K L:��Q 0 Q �F� NPQ»:6�e@ #�RT^EK9VWK?M�<�Q M4);+��$* Z ^º@ ^ L6Q \_R9L-N��_VBM K?\ L:� NP^ ^ K-> M,� Q
#�RT^�� K,: ^6QaM,�9R9L-Ng�?Qé?×@_RTS S�?PN Qé< RT^�O QaNÉ:6� L�� Q]V�>ÿ?É?�< N�� Q M Q»:6�aQ;NÉ:GL:� Q]M6Qa^�>�? L-^;#%� Qé: L:� NP^�#�Q N��@��L�#�RT^
M6Qa\_K-�TQ»<C*

� ��� � ���$�U*,' ��+ *��0' *,'1OQ� ���U* 	=�US ���$(����$�;�
��� Q V[R �aL;L��*R9L q #�RT^�: K9Lý< NPM6Q��.L�?A@ \GQ%R9^�> M6RTO�? Q NÉ: L:� QEQ98 S QaM6N \GQ»:�L3R;:�<c�*R,< L6K OUQENÉ:�<�N M6Q��aL�?×@
>�:�VBK,?É< Qé< VBM6K?\ KTL:��Q M+� KTM6M6Qé?IR9L6Q»< ��>*R,:�L6NPL-NPQ ^��]\GQ%R,:�L L��*R9LYL�� Q}>�:�VBK-?×< NÉ:H� KTV q #�RT^ R \GK?M Q
< N����é>�?PL L�RT^,� L:�*R;: VBKTM � 1 *�'0: L�� Q+�%RT^ Q KTV q � L�� QJ>�:�VBK-?×< NÉ:6� N ^CR L<#�K�/7^ L6Q S S M6Kn� Qa^6^e#%� QaM6Q
: KTLCK,:�?×@ \f> ^ L q O QJ>�:�VBK,?É< Qé< VBM K?\ L�� Q \_Q RT^�>�M6Q»< q ¡ ¦ � ��O�> LcR;? ^6K L�� Q \cRTS�S NÉ:6� K9V q VBM6K?\
L:��Q2� K?M M6Qé?IR9L6Q»< ��>*R;:"L6NPL6N Q ^(> ^6Qé< L-KcM Q��aK-: ^ L6M�>6�.L3NPL��p�*R9^]L-KcO Q >ÿ: M-R��?Qé?É?PQ»<C*���� Q V[R��.L L:� R9L q NP^
< Q	��: Q»<YK,:�?×@_R9L�L:� Q]^ L�R9M L�K9V$L:� Qý:�K-:�/7SUQ M`L�> M O*R9L6N��?Q=S6�*R9^6Q;\_R��TQa^�NPLh< QaS Qé:�< Q»:�L K-:_L:� Qý<�QaL�R9NÉ? ^
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��ÊØÈ���á�� ��Ê Û���� ��Ê ����¢ ��Ê �eÛ»È ��Ê �»ÈeÈ ��Ê �eÛ��
��Ê Û������ ��Ê����éÛ ��Ê��jÛéà ��Ê �eÛ�� ��Ê �»È � ��Ê �����
��Ê����éÛ�� ��Ê à��éà ��Ê ����á ��Ê ����� ��Ê �éÛeÛ ��Ê �����
��Ê à��éà�� ��Ê à���� ¢eÊØÈ���� ��Ê ����� ��Ê �»È�� ��Ê �eàéà
��Ê à������ ��Ê áeáéá ¢eÊ ����� ��Ê �eà�� ��Ê �»ÈeÈ ��Ê �»áeÈ
��Ê áeáéá�� ��Ê ����¢ ÈÊ ájÈ�� ��Ê �eà�á ��Ê �éÛeà ��Ê �»ájà
��Ê ����¢�� ��Ê ����á Û�Ê ��á�� ��Ê �eàéà ��Ê ����� ��Ê ���»È
��Ê ����á�� ��Ê ����¢ ÈÊ ÛéÈ�� ��Ê ����¢ ��ÊÖ¢�ÈeÈ ��Ê¸¢ºÛéÛ
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È Í	��Ê��jà � ¢éÊ �éÛéÈ
Û ��Ê¸¢e¢é¢ Í ��ÊØá���� ¢eÊ ��� �
� Í	��Ê ����� ��Ê Û��¢ Íª¢éÊ Û���� ÈÊ ��¢�È
� Í	��Ê �eÛ�� Í ��Ê � ��� ��Ê á�� � Í�ÈÊØÈ���� Û�Ê �����
à ��Ê �eàéÛ Í ��ÊÖ¢ �eÈ Í ��ÊÖ¢!��� ¢eÊØÈjÛéÛ Í¦Û�Ê �»áeÈ �;ÊØá¢�á
á Í	��Ê �eàéà ��ÊÖ¢�à�� Í ��Ê �éà�� Í	��Ê ÛeàeÛ ¢éÊ �á�� Í Û�Ê �eÛ�� ��Ê �����
� ��Ê �eÛ�� Í ��ÊÖ¢ ��� ��Ê¸¢ ��¢ ��Ê �eÛ�� Í	��Ê�� � � ¢éÊ ���éÛ Í¦Û�Ê Û�¢�� ��Ê Û�¢ �
� Í	��Ê ��¢ � ��Ê ���eÈ Í ��ÊÖ¢ �éÈ ��Ê¸¢ ��� Í	��Ê ����¢ Í ��Ê Û»È¢ ¢eÊ �éÈ�� Í�ÈÊØÈjà � È�Ê à�¢�È
¢ � ��Ê ����� Í ��Ê ��¢ºÛ ��Ê ����� ��Ê �éÈ�� Í	��Ê¸¢ºÛ�� ��Ê �;¢e¢ Í	��Ê á��jÛ ¢eÊ ÛéÈ�� ÍÅ¢eÊ à���� ÈÊ �eà»È
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� ��ÊÖ¢!��� ��Ê��jà�� ÍÅ¢eÊ ����� Û�Ê �����
� ��ÊÖ¢�á�� ��ÊØÈ¢!� ¢eÊØÈeÈeà ÍÅ¢eÊ ����� ��Ê Û�¢ �
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��Ê¸¢ � ��� ��Ê È���¢ ��Ê �éÈ�� ��Ê �»ÈeÈ ��Ê �»È�� ��Ê �eÛéà
��ÊØÈ���¢�� ��Ê Û���� ��Ê��¢�à ��Ê �éÛ�� ��Ê �éÛéÈ ��Ê ��� �
��Ê Û������ ��Ê ����¢ ��Ê����éÈ ��Ê �éÛ»á ��Ê �»È�� ��Ê ���»à
��Ê ����¢�� ��Ê ����� ��Ê ����� ��Ê ���éà ��Ê �éÛ�¢ ��Ê ���eà
��Ê�������� ��Ê à���¢ ¢eÊØÈ��»È ��Ê ��� � ��Ê �éÛeÛ ��Ê �eà��
��Ê à���¢�� ��ÊØájà�� ÈÊ �eà � ��Ê �éàeÛ ��Ê ��� � ��Ê �»á��
��Ê á�à�� � ��Ê �»È�� ÈÊ ����� ��Ê ��áeá ��Ê ���éÛ ��Ê �����
��Ê �éÈ���� ��Ê ���eà Û�Ê¸¢ºÛ�� ��Ê ����� ��Ê ����� ��Ê¸¢ �éÛ
��Ê ���éà�� ��Ê ���éà ¢eÊ�� ��� ��Ê ����� ��Ê ���eÛ ��Ê �����
��Ê ���»à��x¢éÊ � ��� ��Ê Û���� ��Ê �éÛ�� ��Ê �éÛ�� ��Ê �����
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È Í	��Ê �éàéÛ ��Ê �»È �
Û ��Ê¸¢ºÛ�� Í ��Ê àéà�� ¢eÊ Û»á�Û
� Í	��Ê �éÈ�� ��Ê È���� Íª¢éÊ È���¢ ÈÊ¸¢!���
� Í	��Ê ����� ��ÊÖ¢é¢ºà ��Ê��eÈjà ÍÅ¢eÊ ���eÛ È�Ê �����
à ��Ê ����� Í ��ÊÖ¢!��� Í ��Ê ���éÈ ¢eÊ ��� � Í�ÈÊ à���� Û�Ê �����
á Í	��Ê ���»à ��Ê È�¢�È Í ��ÊÖ¢ �éà Í	��Ê �éÛ�� ¢éÊ à���¢ Í Û�Ê àéà�� �Ê ���eà
� ��Ê �éÈ�� Í ��ÊÖ¢é¢�á ��Ê¸¢���� Í	��Ê ����¢ Í	��Ê ÛéÈéÈ ¢éÊÖ¢!��� Í¦Û�Ê ÛéÈ�� Û�Ê ���éÛ
� Í	��Ê ����� ��Ê ���éÛ Í ��Ê ����� ��Ê ����� Í	��Ê ��¢�á Í ��Ê ÈéÈ�� ¢eÊØÈ���� ÍÅ¢eÊ �éÈ�¢ ¢éÊ �éàeà
¢ � ��Ê ����¢ Í ��Ê � ��� ��Ê ����� ��Ê �éÈ�� Í	��Ê¸¢ ��� ��Ê ÈeàéÈ Í	��Ê á�¢ � ��Ê ����� ÍÅ¢eÊ¸¢ �;¢ ¢eÊ ���eÛ

� RTO�? Q . 9H����� Q ^`L�R9L6N ^`L-N=� R,?;�aK-�TR9M6NIR;:6� Q \_R9L-M Ng8p� NÉ: >�: N L-^ KTV �-� $ ��� VBK?MEL:��QB>ÿ:�VBK-?É<�Q»< O NÉ: ^ N×:
� _ �T¥6¦X§©¨1 b *

Ð�©Ö¥ ¢ È Û � � à á � � ¢ �
¢ ¢éÊ Û ��¢
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Û ��Ê ���eà Í	��Ê ����� ÈÊ¸¢ºÛéÛ
� ��Ê Û��»á ��ÊØÈeÈ�¢ Í	��Ê �eÛ�� Û�ÊÖ¢ ���
� ��ÊÖ¢�à�� Í	��Ê �eÛ�� ��Ê ����¢ ÍÅ¢eÊ �eà�¢ ��Ê ��� �
à ��Ê ��¢e¢ Í	��Ê �éÛ�� ��Ê �éÈ�¢ ¢éÊ ���jÛ Í¦È�Ê �»ÈeÈ �Ê à�¢!�
á ��Ê È���¢ Í	��Ê¸¢���� ��Ê ����� Í	��Ê����»È ÈÊ ����� Í¦Û�Ê �eÛ»á á�Ê á����
� Íª¢éÊ ����� ��Ê��jÛ � ÍÅ¢eÊØÈ��éà ÍÅ¢eÊ ����� Íª¢éÊ ��á � Í	��Ê ����¢ Í �Ê ÛéÈ�� ¢ ��Ê������
� Íª¢éÊ à �éÈ ��Ê �eÛ � ÍÅ¢eÊ á�Û � ÍÅ¢eÊ àeà�á Íª¢éÊ ����� Í�ÈÊ¸¢ºàéÈ Í	��Ê¸¢�Èeà Û�Ê �eÛ�¢ ��Ê ��¢ �
¢ � Í ��Ê �»à�� ��Ê �eÛéà Í	��Ê��éá�� Í	��Ê à���� Í ��Ê �eÛ�� Í	��ÊØÈjàéÈ Í	��Ê ���á ÈÊ á��»È ¢eÊ ��¢e¢ È�Ê Û��éÛ

� RTO�? Q . �6�B��� Q L-KTL-R,? XBNX* Q�*EN×:6�»?×>�< NÉ:H�Y^ L�R�L-N ^`L-N��%R,?	R,:�< ^º@ ^ L6Q \_R9L-N�� Q M6M K?M6^-bD� K-�9RTM6N R,:6� Q \_R9L6M6Ng8p�
NÉ:J>�:�NPL-^WK9V;�-� $ ��� VBK?M�L:��QO>ÿ:�VBK-?É<�Q»< O NÉ:�^WNÉ:*� _ �T¥H¦X§©¨1 b *

),2



Ð�©¸¥ýÐ Né±ªË�µ¶±Å§ Ä�Çj½¸¬�µ §�¨ÅÇ�¨�Êÿµº±¼±�Ne± §�À§�¨ºÊ�µ¶±ª±�Ne± � � 1
�
	��	 > � 1

�����
	
��Ê ��� ��� ��Ê � � � ��Ê ��� � ��Ê � ��� ��Ê � �eà ��Ê ���éà
��Ê ������� ��Ê ����� ��Ê ��� � ��Ê � ��� ��Ê � ��� ��Ê ��� �
��Ê���� ��� ��ÊØá¢ � ��Ê ����� ��Ê � ��¢ ��Ê �»È¢ ��Ê �éÈ�¢
��Ê á�¢ ��� ��ÊØá���� ��Ê � ��� ��Ê ����� ��Ê Û ��� ��Ê Û����
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��Ê �»á���� ��Ê ����� à�Ê �»á�� ��Ê ��á�� ��Ê Û��jÛ ��Ê Ûeà»È
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Û ��Ê ����� ��Ê � ��� ��Ê ����¢
� ��Ê ����� ��Ê � ��� ��Ê ����� ÈÊ��eÈ��
� ��Ê ����� ��Ê � ��� Í	��Ê �eÛ�� ÍÅ¢eÊ à»á�� Û�Ê �á �
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