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J�Ô l N á WX �q,�&�� 6 �&�.-	�� 6 Ø �0/ NVÞ$#�Ú ^ [HØ � Þ$#�Ú�orXPZR[ 6k^ Z�� wra ZB� a � ^P6k`b^ o 4 _ `b^ q w o�� w XP� wr^ o ^ [ `@^ o 4P^ �:[ ^ q w o�� w XV� wr^ o^:; _V��[foDgLqHST_ d a@` [rXVZ ab^ Z21 gLq�o � o{[ �^ d ^$�_ � �B_ w [ a �1q `@^ o lRh XPq w�` y�\^ [F_t[ 8 XVZBgI_ d ^ ZR[f_ ` XPZ*_�# Ì U ^ [ ! Ê� ^ o{[qIZ�XP��\^1w _t[ ^ q w g ^ � w \^ _t[ a XVZ �_�qIZ ^ �v_ w [ a �:q `b^PlPh q a o } q ^ gI_PZBo ` _ d \^ [reBX�g ^ g ^ S
� 6 XVZ2Z ^ o1y a ZV[I\^1wf^ ofo ^/} q"y _uq ;^:; � a [F_t[ a XPZvo �_2qBZ ^ �B_ w [ a �:q `@^V6 XPZ � ^ qL[ a ZV[ w XLgLq a@wf^ _ ` X w oDqBZ XV��\^�w _u[ ^ q w gky ^:; � a [F_t[ a XPZ �_$qIZ ^ �B_ w [ a �1q `b^$È

3 ÊË�Ì Í �  Ë� ! Ê� J�Ô l N1Ô�W
} q a � ^1w d ^ [ig ^�wf^ \^ � wfa@wf^i` y ^�} qB_t[ a XVZ JºÔ l N á W/�1X d�d ^ orq a [ È

� Ë Ì â
� ÞrUvØ54 3 Ë Þ 7 1 Þ 3 ÊË 976 Ø � ÞrURÚâ�� ÞrU�Ø84 3 Ë Þ 3 ÊË 6 Ø � ÞrUVÚ J�Ô l N * W
J94RÛ1Û�Û:Þ1Û�Û1Û 6 ^ o�[|qIZ�_uZR[ a �:X d�d qL[F_t[ ^ q w W lkh _ w �:XPZvoL\^�} q ^ ZR[ 6�` _ d a Z a d a or_u[ a XPZ�g ^ J�Ô l N á W�XVq?g ^ JºÔ l N * Wi�B_ ww _u�I��X w [m_uq ; _ d � `@a [rqvg ^ o& Ë �� J�XVq?�v_ w|w _u�I��X w [ �_: Ë� 6 d _ a o�ZBXPZ `@^ o|g ^ q ;?^ Z ^ Z d Õ^ d ^ [ ^ d �BoFW
ZIXPqBogLXVZIZ ^�`@^|w \^ o{q ` [f_u[�g/\^����_$X z [ ^ Z�q.gI_uZvo `@^ �FeB_P� a [ wf^ � w \^ ��\^ g ^ ZR[ È

� Ë â
� ÞrUvØ54 ; 3 Ë Þ 3 ÊË 6 Ø � ÞfUVÚ Ì â�� ÞrU�Ø84 ; 3 Ë Þ 7 1,Þ 3 ÊË 9�6 Ø � ÞfUVÚ:Û J�Ô l N�ORW
n Z�[ ^ ZB_uZR[i�1X d �L[ ^ gLq 8 _ a [ } q ^YÈ ; 3 Ë Ì Í � ;  Ë �� ! � J�Ô l N5QPW
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^ [ig ^|` y�\^�} qB_u[ a XPZ J�Ô l N1Ô�WDXPZ X z [ a@^ ZV[ `b^|w \^ orq ` [F_t[ zIab^ Z �:XVZIZ�q g ^|` _ d \^ [feIXLg ^ S
� È

Í � 5 â
� ÞrUvØ54 ! � Þ 7 1 Þ ! Ê� 5 976 Ø � ÞrURÚ  Ë� 5 Ì � Ë  Ë� J�Ô l N��RW
X �q `b^|4Ra g ^ Ø � ÞrURÚ/gI_uZBoc� ^ �1_Voco ^�wf^14��^1`b^ Õ^ [ wf^ qIZ g/\^ [ ^1w d a Zv_uZR[�g ^ C ` _u[ ^�w�l3 XPZvo a g/\^�w XVZBo d _ a ZR[ ^ Zv_uZR[ qBZ�_uqI[ wf^ [ � � ^ gky ^:; � a [F_t[ a XPZ \^1` \^ d ^ ZV[F_ abwr^ gLq�o � o�[ �^ d ^ �1X d�d ^?`b^ o 4�a �zIw _t[ a XVZBo*g ^ g ^ ZBo a [I\^ o l �
_uZvo ` _ d \^ [feIXLg ^ C 3 7�hkj�6 [fXPqL[��1X d�d ^ gI_PZBo ` _ d \^ [feIXLg ^ 7�hkj o�[F_uZBgI_ w g 6` y XV�/\^1w _t[ ^ q w gky ^:; � a [f_u[ a XPZ 7�hkj ^ o{[igLXVZIZ�\^ �B_ w|È

ÉmÊË|Ì Í Î�Ï ËÎBÑ ÊÎ�Ò Ó ËÎ�Ñ Î Û J�Ô l N�KRW
h _ w _PZB_ ` X$# a@^ _ 4P^ �2JºÔ l N á W ` y�\^ Z ^�w # a@^ gky ^1; � a [f_t[ a XVZ d X �V^ ZIZ ^T^ o�[igLXVZIZ�\^�^ �v_ w|È

� Ë Ì � � % J
�&�� Ò �&�� W1Ø â
� Þ$#�Ø É ÊË Ø � ÞrURÚ1Ø % Ò J��&�� Ò �&�� W1Ø â
� ÞfUvØ É Ë Ø � Þ$#�Ú�Ø % &
� � % Ø â
� Þ$#�Ø É ÊË Ø � ÞrURÚ1Ø % Ò Ø â
� ÞrUvØ É Ë Ø � Þ #�Ú1Ø % & J�Ô l Ü URW

X �q,�&�� 6 �&�� 6 Ø � Þ$#�Ú ^ [�Ø � ÞfUVÚ
o{XVZR[ 6k^ Z � wfa Zv� a � ^V6"`@^ o 4 _ `b^ q w o�� w XP� wf^ o ^ [ `b^ o 4V^ ��[ ^ q w o�� w XP� wf^ o�g ^ 1 l3 X d�d ^ � ^�` _�_p\^ [I\^ gD\^����_ d XPZR[ w \^V6�` y�\^�} qB_u[ a XPZ J�Ô l Ü URWD� ^ qL[io1y{\^ � wfa@wf^ orXPqvo ` _ 8 X w d ^�È
� Ë Ì â
� ÞfUvØ?7 É Ë Þ 7 1 Þ É ÊË 9?9 Ø � ÞrUVÚâ
� ÞfUvØ?7 É Ë Þ É ÊË 9 9 Ø � ÞfUVÚ J�Ô l Ü N5W

� _ d a Z a d a of_t[ a XPZ¢g ^*` _ 4 _ `@^ q w d X �V^ ZIZ ^ g ^*` y{\^ Z ^1w # ab^ gky ^1; � a [f_t[ a XVZ � Ë �B_ w�w _P�I�vX w [�_Pq ; _ d � `ba [fqBg ^ oÏ Ë � ^ [ Ó Ë � ZIXVqBocgLXVZIZ ^YÈ
� Ë â
� ÞfUvØ?7 ;uÉ Ë Þ É ÊË 9 Ø � ÞrURÚ Ì â�� ÞrU�Ø87 ;uÉ Ë Þ 7 1 Þ É ÊË 9 9 Ø � ÞfUVÚ J�Ô l ÜPÜ W

X �q ;uÉ Ë Ì � Î ;5Ï Ë �ÎpÑ ÊÎmÒ ; Ó Ë �ÎÐÑ Î lIh _ w �:XVZBoL\^�} q ^ ZV[ 6 XVZ wf^ [ w XPq 4P^izBa@^ Z `b^Tw \^ o{q ` [f_u[/g ^
` _ d \^ [reIXLg ^ g ^ o\^�} qv_t[ a XPZvo"gLq d XPq 4P^ d ^ ZV[ l � ^ � ` qBo 6 �Bq a o } q"y XPZm_�g ^ q ; [ � � ^ o�g ^D4RabzIw _t[ a XVZBo Ñ ÊÎ ^ [ Ñ Î 6�` y�\^�} qB_t[ a XVZYJ�Ô l ÜPÜ WZIXVqBocgLXPZBZ ^|` y ^ Zvo ^ d zI`b^ gky�\^�} qB_t[ a XVZBo�o{q a@4 _uZR[ È
â�� ÞrU�Ø87 Ñ Î Þ 7 1 Þ ÉmÊË 9 9 Ø � ÞrURÚ Ì�� Ë â
� ÞfUvØ?7 Ñ Î Þ É�ÊË 9 Ø � ÞfUVÚâ�� ÞrU�Ø87 Ñ ÊÎ Þ 7 1 Þ ÉmÊË 9 9 Ø � ÞrURÚ Ì�� Ë â
� ÞfUvØ?7 Ñ ÊÎ Þ É�ÊË 9 Ø � ÞfUVÚ J�Ô l Üuá W

X �q `b^|4�a g ^ Ø � ÞfUVÚ��:X wrwf^ or��XPZBg d _ a ZR[ ^ ZB_PZV[ �_ ` y�\^ [F_t[ 8 XPZBgB_ d ^ ZR[f_ ` Ø 7ihkj Ú l�j�4V^ �|� ^ g ^�w Z a@^�w�w \^ orq ` [F_t[ 6 XVZ� ^ qL[ wr^ d _ wf} q ^�w � ` _ abwr^ d ^ ZR[ ` y _uZv_ ` X$# ab^c^ ZR[ wr^c` _ d \^ [feIXLg ^ C 3 7�hkjä^ [ ` _�[fe/\^ X wrab^ S
� X w g a ZB_ abwf^P6 �Iq a o } q ^` _ C 3 7ihkj � ^ qI[ Õ^ [ wf^�4 q ^ �:X d�d ^ \^ [f_uZR[�qIZ ^ ^:; [ ^ ZBo a XVZ¢g ^.` _ d \^ [reIXLg ^ S
� _Pq ; �1_Vo$g ^ o 8 XPZB�:[ a XPZBog ^ �1X wfw \^�` _u[ a XPZBo �_ g ^ q ; �1X w �Bo l"n Z [ ^ Zv_uZR[��:X d �I[ ^ g ^ JºÔ l N�W
XPZ�� ^ qL[$gLXPZB� ^1; � `@a � a [ ^�wm` y ^ Zvo ^ d zI`b^ g ^ o\^�} qv_t[ a XPZvo/g ^
` _ 8 _ ��1XPZ.o{q a@4 _uZR[ ^$È
Í Î 5 � â 7 Ñ Î Þ 7 1 Þ Ñ ÊÎ 5 9?9 Ú Ï ËÎ 5 Ò â 7 Ñ Î Þ 7 1,Þ Ñ Î 5 9 9 Ú Ó ËÎ 5 * Ì � Ë Í Î 5 â 7 Ñ Î Þ Ñ ÊÎ 5 9 Ú Ï ËÎ 5
Í Î 5 � â 7 Ñ ÊÎ Þ 7 1 Þ Ñ ÊÎ 5 9?9 Ú Ï ËÎ 5 Ò â 7 Ñ ÊÎ Þ 7 1,Þ Ñ Î 5 9 9 Ú Ó ËÎ 5 * Ì Ò

� Ë Í Î 5 â 7 Ñ ÊÎ Þ Ñ Î 5 9 Ú Ó ËÎ 5 J�Ô l Ü Ô�W
X �q â Û�Û1Û Ú Ì â 7�hkj Ø:Û1Û�Û�Ø < > Ñ Ú l"n Z?qL[ a@`ba or_PZV[ `b^$8 _ a [ } q ^$` y XP��\^�w _u[ ^ q w g"y ^1; � a [F_t[ a XVZ 7�hkj�^ o�[|ZIX w d _ `ba oL\^V6XPZ � ^ qL[ ^ ZB�:X wr^ o a d � `ba Ýv^1w�`b^ o�\^�} qB_t[ a XVZBo/� w \^ ��\^ g ^ ZV[ ^ o È

Í Î 5 � â 7 Ñ Î Þ 7 1 Þ Ñ ÊÎ 5 9?9 Ú Ï ËÎ 5 Ò â 7 Ñ Î Þ 7 1,Þ Ñ Î 5 9 9 Ú Ó ËÎ 5 * Ì � Ë Ï ËÎ
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��� á *
Í Î 5 � Ò â 7 Ñ ÊÎ Þ 7 1 Þ Ñ ÊÎ 5 9?9 Ú Ï ËÎ 5 @ â 7 Ñ ÊÎ Þ 7 1,Þ Ñ Î 5 9 9 Ú Ó ËÎ 5 * Ì Ò

� Ë Ó ËÎ Û J�Ô l Ü$* W
h _ w �1XPZBoI\^�} q ^ ZR[ 6 � ^ o � o�[ �^ d ^V6=} q a �:XVZBo{[ a [rq ^ `b^ o � o{[ �^ d ^ g"y�\^�} qB_t[ a XVZBo 7�hkjm6 o1y{\^ � wfa [ d _t[ wfa � ab^1`b`@^ d ^ ZR[�:X d�d ^ orq a [ È % Ñ �

���
Ñ
� & % Ï ËÓ Ë & Ì�� Ë % N UU Ò N & % Ï ËÓ Ë & J�Ô l Ü ORW

X �q `b^ o�\^�` \^ d ^ ZR[fo�g ^ o d _t[ wfa � ^ o Ñ ^ [�� o{XVZV[�gLXVZIZ�\^�^ o/�B_ w|È
Ñ Î ( Î 5 Ì â 7 Ñ Î Þ 7 1,Þ Ñ ÊÎ 5 9 9 Ú�Þ J�ÔvÛ Ü Q ! W
�
Î ( Î 5 Ì Ò â 7 Ñ Î Þ 7 1 Þ Ñ Î 5 9 9 Ú JºÔBÛ Ü Q��:W

^ [ `b^ oc_ d � `@a [rqvg ^ o 7ihkj �B_ w�È
Ï ËÎ Ì â 7 Ñ Î Þ ÉmÊË 9 Ú J�ÔvÛ Ü � ! WÓ ËÎ Ì â 7 Ñ ÊÎ Þ ÉmÊË 9 Ú�Û JºÔBÛ Ü �	�:W

� XVqBo$_ 4 XPZvom_ a ZBo a \^ [f_ zI`@a/`b^ o � o{[ �^ d ^ gky�\^�} qB_u[ a XPZBo$C 3 7�hkj�l 1Â`/^ o{[$ZBXPZ � `@a Z�\^ _ abwr^ �Bq a o } q ^H`b^ o d _t[ wra � ^ o7�hkj Ñ ^ [
�Ðo{XVZR[�g ^ o 8 XPZB�:[ a XPZBocg ^ o�_ d � `ba [fqBg ^ o 7ihkj Ï Ë ^ [ Ó Ë l+� \^ _uZ d X a ZBo 6 # w Õ_P� ^Y�_ ` y a Z 4V^1w o a XPZHg ^` y XV�/\^1w _t[ ^ q w gky ^1; � a [f_t[ a XVZ 7�hkj�^ [ ` _H�:XVZBg a [ a XPZ gD\^:Ý Z a ofof_uZR[ `b^24�a g ^$7ihkjm6 XPZ,� ^ qI[|��_ ` �:q `b^1w [rXVqL[ ^ o `b^ o8 XPZv��[ a XPZvo
g ^ �:X wrw \^�` _u[ a XPZBo �_�g ^ q ; �:X w �Bo l � ^ � ` qvo 6�`b^�8 _ a [ } q ^2`b^$4Ra g ^�7�hkj�^ o{[ a ZB�:XVZIZ�q,Z ^ �vXRo ^ �B_Vog ^ � w X zI`<�^ d ^2È XPZ Z ^ o ^ o ^1w [ 6L^ Z�� w _t[ a } q ^P65� _ d _ a o/g ^ � ^�4Ra g ^Vl�h _ w _ ab`@`b^ q w o 6Rab`k^ o{[c_uqBofo a�a ZR[I\^�wr^ orof_uZR[/g ^wf^ d _ wF} q ^1wc} q ^�`@^ oH\^�} qB_u[ a XPZBo�JºÔ l N�W 6 J�Ô l ÜPÜ W ^ [mJ�Ô l Ü OVW/o{XVZR[�\^�} q ab4 _ `@^ ZR[ ^ o �_ È
â 7 É Ë Þ 7 1 Þ É ÊË 5 9 9 Ú Ì � Ë ; Ë)( Ë 5 J�Ô l Ü KRWâ 7 ÉmÊË Þ 7 1 Þ É ÊË 5 9 9 Ú Ì UIÛ J�Ô l á URW

����� ¨Ð'2!.-�¥1+.©&0:'$!
n Z,�1XPZB� ` qvo a XPZ 6�` _ d \^ [feIXLg ^ C 3 7ihkj �1XPZBo a o{[ ^ �_ w \^ orXPqBg wr^|`b^ o \^�} qB_u[ a XPZBoig ^2` _ d \^ [reIXLg ^2n�~,~ _PqZ ab4P^ _uq g ^ oT�:X wrw \^1` _t[ a XVZBo �_*g ^ q ; �B_ w [ a �1q `@^ o�gky qIZ ^ d _PZ a��^1wf^ o ^�` 8�� �:XVZBo a o{[f_uZR[ ^PlIj�a ZBo a�6v^1`b`@^ � ^ qL[�Õ^ [ wf^|4 q ^�:X d�d ^ \^ [f_PZR[*qIZ ^ d \^ [reIXLg ^ o ^1`@8�� �1XPZBo a o�[F_uZR[ ^ g ^ [ � � ^ �FeB_ d � d X �V^ Z �_xg ^ q ; �B_ w [ a �1q `b^ o l � a@^ Z } q ^gI_PZBoc� ^ [{[ ^ d \^ [reIXLg ^ ZIXVqBoc_ 4 XVZBo a ZR[ w XLgLq a [�g ^ oi�:X wfw \^1` _t[ a XVZBo�gI_PZBo ` y�\^ [f_u[ 8 XVZBgI_ d ^ ZR[f_ `<6 ZIXVqBoc_ � XVZBo/�Iq8�^1w d ^1wc`b^ o � o{[ �^ d ^ gky{\^�} qv_t[ a XPZvo/of_uZvo wr^ �:XPq w o �_�g ^ oi_u�I� w X ;La d _u[ a XPZBo/o{qB�I� ` \^ d ^ ZR[F_ abwr^ o lLn Z ^19�^ [ 6I` y�\^ [f_u[8 XPZvgI_ d ^ ZR[F_ `�7�hkj o{q wi`@^�} q ^1`�wf^ ��XVo ^ [rXVqL[ `b^ �1_ ` �1q ` C 3 7�hkj ^ o{[ 6B^ Z #(\^ Z�\^�w _ `�6Ra Zv�:XPZBZRq l 3 ^ � ^ ZvgI_uZR[ 6ª�_` y _ a g ^ g ^ o wf^1` _t[ a XVZBo�g ^T8�^1w d ^ [fq wr^T^ [cgky X w [reIXVZIX w d _ `ba of_t[ a XVZ$ZBXPqBo/_ 4 XVZBo=�Iq o{q w d XPZR[ ^1w � ^ [r[ ^ g a �*�1q ` [I\^Pln Z 8 _ a [ 6 � ^ o wf^1` _t[ a XVZBo*� ^1w d ^ [{[ ^ ZR[ ` y a Z 4V^1w o a XPZ�g ^?` y XP��\^1w _t[ ^ q w g"y ^1; � a [F_t[ a XVZ 7�hkj�l/h _ w �:XVZBoL\^�} q ^ ZV[ 6�_ ` y _ a g ^ g ^.` _ �:XVZBg a [ a XPZÆg/\^1Ý Z a orof_uZR[ ` y�\^ [F_t[ 8 XPZBgI_ d ^ ZR[f_ ` ZIXPqBo$��XPq 4 XPZBo���_ ` �:q `b^1w [rXVqL[ ^ o `@^ o 4 _ `@^ q w od X �P^ ZIZ ^ o|gB_uZBo|� ^ [{[ ^ \^ [f_t[ ^ Z 8 XVZB��[ a XVZxg ^ om_ d � `@a [rqvg ^ o 7ihkjml	� XPqBo�X z [ ^ ZIXPZvomg ^ � ^ [{[ ^ d _PZ a��^1wf^ qIZo � o{[ �^ d ^ gky�\^�} qB_u[ a XPZBo�ZIXVZ � `@a Z�\^ _ abwr^ o
gIXPZR[ `b^ o a ZB�:XVZIZ�qBo�orXPZR[ `b^ o2_ d � `ba [fqBg ^ o 7�hkjmlªh XPq w|w \^ o{XVqBg wf^ � ^o � o{[ �^ d ^Tab` ZIXVqBo 8 _uqI[�XP��\^�wr^�w �v_ wca [I\^�w _u[ a XPZBo�orqB�1� ^ ofo ab4P^ o � qvo } q"y �_ ` _��:XVZ 4P^1w # ^ ZB� ^Vl
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� ��� £���� �¤�#ª%=01¤�© ¤�# - �.�!�#"$� '%�$¤i!
�"^ ��_Po�g ^ o�ZBX � _uq ;¢�_ �1XPqB�Fe ^ oT[rXP[f_ `b^ d ^ ZV[ wf^ d � `ba@^ o|�:XVZBo�[ a [fq ^ qIZx�1_Vo
or��\^ � a _ ` gI_PZBo ` _�[re�\^ X wrab^ g ^�FeB_ d � d X �P^ ZpJ�S
�(W l �T_PZBoT� ^ ��_PoT�B_ w [ a �:q `@ab^1w
`@^ o�o{X ` qL[ a XVZBo
S
���1XPZBo ^1wf4P^ ZV[i[rXPq � XPq w o `b^$z XVZ ZIX d zIwf^} qB_uZR[ ab} q ^ J d X d ^ ZR[�� a Z/\^ [ ab} q ^ W l�h _ w �1XPZBoI\^�} q ^ ZR[ 6v` _ d \^ [reIXLg ^ S
�Æ�:XVZBo ^1wf4P^ gI_PZBoi� ^ ��_Po ` _�o � d \^ [ wrab^g ^
w XP[f_u[ a XPZ l�n Z #(\^ Z/\^1w _ `<6 �Iq a o } q ^T` _ 8 XPZB�:[ a XPZ�g"y XVZBg ^ S
�xZ"y ^ o{[��B_Po/qIZ ^T8 XPZv��[ a XPZ�� w XP� wf^ gLq Si_ d ab` [rX �Z ab^ Z?[rXP[f_ ` 1 6 Z a(`@^ oTX wrzBa [F_ `b^ o a Zvg a@4�a gLq ^�`@`b^ o 6 Z a(`@^ g/\^ [ ^�w d a ZB_uZR[�g ^ C ` _u[ ^�w ��XVofo �^ g ^ ZR[ `b^2z XPZ ZIX d zIwf^} qB_uZR[ ab} q ^ J d X d ^ ZV[c� a Z�\^ [ a } q ^ W l�� _ 8 XVZB��[ a XVZ�gky XPZvg ^ S��xZ"y ^ o{[ 8 XPZB�:[ a XPZ � w XV� wf^T} q ^ g ^T` _2�B_ w [ ab^ d X �ZIXV�B_ w [ a �:q ` _ abwf^ gIq*Si_ d ab` [fXPZ ab^ Z 6 �uy ^ o{[ �:�_ � g abwr^ 1 � l . Z�� ^ qL[ ^1; � wra d ^1w=`b^ ST_ d a@` [rXVZ ab^ Z�[rXP[f_ ` gLq*o � o{[ �^ d ^�:X d�d ^ qIZ ^ o{X d$d ^ gLq Si_ d a@` [rXVZ a@^ Z S
� ^ [igky qIZ ^ �B_ w [ a@^.>{w \^ o a gLq ^�`@`b^�A'&)(+*-,2È

1 Ì 1 � @ &)(+*-, Û J *Il N5W. Z ZIXP[ ^m} q ^ � ^1` _YZ ^ o a #VZ a Ýv^ �B_Po } q ^ 1 � ^ [ &.(+*-, oL\^ �B_ w \^ d ^ ZR[/��XVofo �^ g ^ ZR[c[rXPqI[ ^ o `@^ oio � d \^ [ wfa@^ ocg ^ 1 l3 ^ � ^ ZvgI_uZR[ 6 ZBXPqBo w _u�I� ^1` XPZBo } q ^ 1 � ^ o�[�qIZ ^ 8 XVZB��[ a XVZ¢g ^.` y ^ ZBo ^ d zI`b^ g ^ o�X wrzIa [f_ `@^ o�XL���:qI��\^1^ o24  0/ 6J 4 X abw �FeB_P� a [ wr^ N5W l C a�`b^ ocXV�/\^1w _t[ ^ q w o�g ^ o � d \^ [ wfa@^ Õ1 } q a �1X d�d qI[ ^ ZR[T_ 4V^ ��1 Jº�Py ^ o�[ ���_ � g abwf^ 7 1 Þ Õ1 9 Ì URW#V_ w g ^ ZR[ ` y ^ ZBo ^ d zB`@^ 4  0/ 6 a Z 4 _ wra _uZR[�J-2436573 Õ1 4  0/ 6 Ì 4  0/ 6 W 6 _ ` X w o a@` o�y ^ Z�orq a [ } q"y ab` o��:X d�d qL[ ^ ZR[�_ 4P^ ��1 �Jº�Py ^ o�[ ���_ � g a@wf^ 7 1 � Þ Õ1 9 Ì UVW l
� ��� 8 %=01©ª+.%(¤ ©9" '2!�#ª�m!:�¤�¤ ) ¤ ©;�<� �¤�#&%=0:¤
n Z��Ie � o ab} q ^ Z�qB� ` \^ _ abwr^V6 XPZ�[ w _ 4 _ ab`b`@^ eB_ zIa [fq ^1`b`b^ d ^ ZR[D_ 4V^ �cg ^ o=Si_ d ab` [rXPZ a@^ ZBoiJ ^:;L^ d � `b^mÈ d XLg �^�`@^c^ Z�:XVqB�Fe ^ ofW } q a"zIwfa o ^ ZR[ ^:; � `ba � a [ ^ d ^ ZR[�qIZ.� ^�w [F_ a Z�ZBX d zBwr^ g ^ o � d \^ [ wfa@^ o } q a orXPZR[��B_ w �1XPZR[ wf^ �:XPZvo ^�wr4 \^�^ o�B_ wc`@^ Si_ d a@` [rXVZ a@^ Z g ^ g/\^ �B_ w [ 1�J áBl N5W l � XPqBoc_ 4 XPZBo È7 1 Þ Õ> 9 Ì 7 1,Þ Õ= % 9 Ì 7 1 Þ Õ� 9 Ì?>@>A>RÌ U J *Il Ü W
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^ [ â UvØ Ñ � ' �'(� Ñ Ê ' � � '
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�1XVZ ^ g ^ [ w _uZvo a [ a XPZ$ZIXPqvo(_ 4 XPZvo wf^ d _ wf} q�\^/} q"y ab`I� _�g ^ o a ZBo�[F_ zIab`ba [I\^ oªZ�q d \^1wfa } q ^ o l5h XVq w o{q w d XPZR[ ^1w � ^ [{[ ^g a �*�:q ` [I\^V6 ZIXPqBo�_ 4 XPZBoDqL[ ab`ba oL\^ � ^�} q�y XVZ�_u�B� ^�`@`b^�`@^T8�wr^�a Zv_+# ^ g ^ o a [I\^1w _t[ a XPZvo�X �qHXPZ d \^1` _uZ # ^i`b^ o w \^ orq ` [f_t[Fog ^ o a [I\^1w _t[ a XVZBo � ^ [ � Ò N l � ^ � ^ [{[ ^ d _uZ a��^1wf^ ZIXPqBo�_ 4 XPZvo��Iq�X z [ ^ Z abwm`b^ o w \^ orq ` [f_u[fo|gI_PZBo ` _ ��XPZ ^ g ^[ w _uZvo a [ a XPZ l�
_uZBo&� ^�} q a o{q a [ 6 ZIXPqBo&_ `@` XPZBo�� w \^ o ^ ZR[ ^1w�^ [&g a of�:qL[ ^1w ZIXRo w \^ o{q ` [f_u[foªgI_uZvo `b^ o&g ^ q ; �IeB_Vo ^ o�gIq d XLg �^�`@^Vl
� XPqL[*gky _ z X w g 6 ZIXPqvoYg a of�:qI[rXPZvo�ZIXVo w \^ orq ` [f_t[Fo�X z [ ^ Z�qBo��B_ w�` _ d \^ [reIXLg ^ C 3 7ihkjml=n Zvo{q a [ ^V6 ZIXPqvo `b^ o�:X d �B_ w XPZBo�_ 4V^ � `@^ o w \^ o{q ` [F_t[fo/X z [ ^ ZRqvocgI_uZBoigky _PqL[ wf^ o/[ w _ 4 _Pq ;kl
����� � 0:©ª-�+.©�©&0:'$! ) ¤�© % �¤�©&+ ¥F#ª�
#&©

� XPqL[cgky _ z X w g 6 XPZ w _u�B� ^�`@`b^T} q ^ gI_PZBo ` _ d \^ [reBX�g ^ � 3 C 6�` _m[ w _PZBo a [ a XPZ g ^ �IeB_Po ^ �vXVq w � ^ d XLg �^1`b^ o ^� w XLgLq a [�_Pq*�vX a ZR[c�:X wrwf^ or�vXVZBgI_PZV[ �_ ` _ 4 _ `b^ q w � wfa [ ab} q ^ g ^T` _2�:XPZvo�[F_uZR[ ^ g ^ �1XPqI� ` _$# ^ � � Ì �Ü � Ò N 6 X �q �^ o{[ ` y�\^ Z ^�w # a@^$�_mqIZ ^ �B_ w [ a �1q `@^ J ^�`@`b^iwf^ � w \^ o ^ ZV[ ^c` y{\^ �1_ w [ ^ ZV[ wr^T`@^ oDg ^ q ; Z ab4P^ _uq ; W ^ [ � ^ o{[ ` _ d X a [ a \^ g ^i` _g/\^ #(\^ Z�\^�wr^ or� ^ ZB� ^ g ^ �FeB_ } q ^ Z ab4P^ _uq l �T_PZBoT[rXVqL[�� ^2} q a orq a [ 6�`@^ o Ý #Pq wf^ o 4 XPZR[2Õ^ [ wr^ [ w _P��\^1^ o ^ Z 8 XVZB��[ a XVZg ^|` _ 4 _ wra _ zB`@^�È
& Ì

�
�Ü�� Û

Q *



QtO ������� �
	��
������� 
��� � � 	!�
	2� � � � 
����� � � � �
�2y eB_ zIa [rqBg ^V6 gB_uZBo�� ^ d XLg �^�`@^V6 [rXVqL[ ^ o `b^ o�\^ Z ^�w # a@^ o } q aP4 XVZR[(Õ^ [ wr^ � w \^ o ^ ZV[I\^1^ o�o{XVZV[ªg a@4�a oL\^1^ o��v_ w"` _ } qB_uZR[ a [I\^Ü"��l � ^ � ` qBo 6 _ Ý Z g ^ �:X d �v_ wf^1w ZBXVo w \^ o{q ` [f_u[fo2_ 4P^ �H� ^ q ; X z [ ^ Z�qBo2_ 4V^ �*g"y _PqL[ wf^ o d \^ [feIXLg ^ o$gLXPZBZ/\^1^ ogI_PZBo ` _ `ba [r[I\^�w _u[rq wf^P6 ZIXPqBo/�:XVZBo a g/\^1w XPZBo `b^ ��_Po=X �q `b^ o/g ^ q ; �:XVqB�Fe ^ o�gLq d XLg �^1`b^ �vXRoro �^ g ^ ZR[ `b^ d Õ^ d ^ or� a Z
= Ì NPNÜ 6 �Py ^ o�[ ���_ � g abwf^ � Ì O M ` y{\^ Z ^1w # ab^��_*qBZ ^ �v_ w [ a �:q `b^�^ o�[ � Ì Ü J ^ Z qBZ a [I\^ _ wrzBa [ w _ a@wf^ W lvn Z Ý Z 6 ZIXPqBo_ `b` XPZBoH\^ [rqBg ab^1wc`b^ o � o{[ �^ d ^ _ 4V^ �
g ab4P^1w o wf^ d � `ba ofor_$# ^ o 6 � ^|} q a � ` _ wra@ÝB^�` _2�Be � o ab} q ^ gLq d XLg �^�`@^Vl3 X d�d ^ Z ��:XPZvo ` _Æg a or�1qBoro a XPZä�v_ w qIZ¸�1_VoH[ w��^ o �B_ w [ a �:q `@ab^1w gI_PZBo `@^ d XLg �^�`@^V6|�_]of_ 4 X abw `@^ �1_Vo g a [o � d \^ [ wfab} q ^ J ab` ��X w [ ^ _uqBofo ak`@^ ZIX d g ^ �1_Vo �_ d a@�<wf^ d � `ba orof_+# ^ W�X �q `@^ ZIX d zIwf^ g ^ �B_ w [ a �:q `b^ o ^ o�[ � Ì N ÜJ ^ Z ` y _ z o ^ ZB� ^ g ^ �1X wfw \^1` _t[ a XPZvo 6ª`@^ Z a@4V^ _Pq a Z 8 \^�wrab^ q w � Ì

Ò N ^ o�[ wr^ d � `@a�^ [ `b^ Z a@4V^ _PqÆorqI��\^1wfa@^ q w�^ o{[4�a g ^ W lR� _|�v_ w [ a �:q ` _ wfa [I\^ g ^ � ^ �1_Vo=� w X 4�a@^ ZV[�gIq 8 _ a [ } q ^�` X w o } q ^c` y XPZ 8 _ a [ 4 _ wfab^1w=`b^ �:XVqI� ` _+# ^P6u`b^ o � o{[ �^ d ^� w \^ o ^ ZR[ ^ qIZ ^ [ w _uZBo a [ a XVZ$g ^ �IeB_Po ^ gLq$�Bq a g ^ ZIX w d _ ` _PqYo{qI� ^1w �Bq a g ^VlPj�a ZBo a�6 � ^ �1_Po&� ^1w d ^ [�gky{\^ [rqBg ab^1w(`b^ og ^ q ; �IeB_Vo ^ o�gLq d XLg �^1`b^Plkh _ w �:XVZV[ wr^V6 gI_uZvoi[fXPqL[ ^ o `b^ o|_PqL[ wf^ o��:XVZ Ý #Vq w _u[ a XPZBo > eIX w o d a@�<wf^ d � `ba orof_+# ^�AJ�XVq zIab^ Z �1_Po�ZIXPZ�o � d \^ [ wra } q ^ oFW } q a o ^�w XVZR[=[ w _ a [I\^�^ o=_P� w��^ o 6u`b^ d XLg �^�`@^ g ^ d ^ q wf^ [fXPq � XVq w o�gI_PZBo ` _m�BeB_Po ^orqI� ^�w �vq a g ^m} q ^1` } q ^ orX a [ ` _ 4 _ `@^ q w g ^�` _Y�1XPZBo{[f_PZR[ ^ g ^ �:XVqI� ` _+# ^Vl�
_uZBo ` _$�IeB_Po ^ gLq �Bq a g ^ ZIX w d _ ` ��_ w _P��[I\^1wfa oL\^�^ �B_ w%& � & � J ` _�o � d \^ [ wfa@^ Z"y ^ o{[��B_Po zIwfa oL\^�^ W 6 XVZ gIX a [qL[ a@`ba o ^1wc` _ 4P^�w o a XVZ?J Ö Ò Ö�WDg ^ o d \^ [feIXLg ^ o�C 3�� 7�hkjm6 � 7�hkj ^ [
� 3 C 6 �uy ^ o{[ �:�_ � g a@wf^ �I�vC 3 7�hkj�6 �I� 7ihkj^ [�S
� l&h _ w _ a@`b`@^ q w o 6 XVZ w _u�I� ^1`b`@^�} q ^*`@^ o�\^�} qB_t[ a XVZBo wf^1` _t[ ab4P^ om_uq ; d \^ [reIXLg ^ om�I�vC 3 7�hkj ^ [2�I� 7ihkjo�y X z [ ab^ ZIZ ^ ZR[ ^ Z]qL[ ab`@a of_uZR[*g ^ q ; [ � � ^ oYg ^ �IeIXPZBXPZBo.Jºg"y _VgIg a [ a XPZ ^ [Hg ^.wf^ [ w _ a [FW l 3 XPZR[ w _ abwr^ d ^ ZR[ �_ ` _�Ie 7ihkjm6L`b^ � w X zB`��^ d ^ _uq ;*4 _ `@^ q w oD� w XP� wf^ o wf^1` _t[ a@8/�_$�FeB_ } q ^ �IeIXVZIXPZ Jºgky _PgIg a [ a XVZHXPq g ^�wr^ [ w _ a [FW�gLXPZIZ ^�:X d�d ^|4 _ `@^ q w o�� w XV� wf^ o `@^ oig ^ q ; \^ Z ^�w # a@^ o/g"y ^1; � a [F_t[ a XVZ wf^1` _t[ a@4V^ oc_Pq ; g ^ q ; �BeIXPZIXVZBo�o a d q ` [f_uZ�\^ d ^ ZR[ lh _ wi^:;L^ d � `b^P6 �vXVq w
`@^ �1_PoTgLq,�IeBXPZIXVZ,gky _VgIg a [ a XPZ 6�` _ w \^ orX ` qL[ a XPZ g ^ o.\^�} qB_t[ a XVZBo 7�hkj gLXPZIZ ^�` y�\^ Z ^1w # ab^gky ^:; � a [f_u[ a XPZ wf^1` _t[ ab4P^ _Pq d XLg ^ g"y _VgIg a [ a XPZ ^ [H_Pq `@ab^ q�g ^ gLXPZIZ ^1w orXPZÆXP�I��XVoI\^V6(^1`b`@^ gLXVZIZ ^,` y XP�I��XVoL\^g ^$` y{\^ Z ^1w # ab^ gky ^:; � a [f_u[ a XPZ gLq d XLg ^ g ^2wf^ [ w _ a [ l�n Z?� ^2} q a �:XVZB� ^�w Z ^2` y a ZV[ ^1w � w \^ [F_t[ a XPZ �Be � o ab} q ^ g ^ � ^ o\^ Z ^1w # ab^ o|gky ^:; � a [F_t[ a XPZ 6 XPZ d XPZR[ wr^*} q"y ^1`b`@^ o�orXPZR[ `ba \^1^ o|_Pq ; �vXP[ ^ ZR[ a@^�` o2�Fe a d a } q ^ o # - Ì / NÜ J�� �.-(%� Ò
� �� W lBh XVq w \^ [F_ zI`babw � ^|w \^ orq ` [F_t[ 6 XVZ o{qI�B�vXRo ^|} q ^�` y{\^ [f_t[ 8 XVZBgI_ d ^ ZV[F_ ` gLq o � o�[ �^ d ^�^ o{[�gLXPZIZ�\^ �B_ wc` y�\^ [f_u[ZIX w d _ `ba oL\^ Ø � ÞrURÚmJ�� ^ [ \^ [F_t[i� ^ qL[2Õ^ [ wr^�` y�\^ [F_t[ 7ihkj gI_uZvo `b^ �1_Voig ^�` _ d \^ [reBX�g ^ �I�vC 3 7ihkj XPq zBa@^ Z S
�gI_PZBo `b^ ��_Poc�I� 7�hkj W 6 �Iq a oTXPZ qL[ a@`ba o ^2` _*g/\^:Ý Z a [ a XVZ,g ^ o 4 _ `@^ q w o�� w XP� wf^ o 7�hkjml 3 XPZBo a gD\^1w XPZvo `@^ ��_PoTgLqd XLg ^ g"y _VgIg a [ a XPZ > Ê l . Z�� ^ qL[H\^ � wrabwr^T` _$g/\^1Ý Z a [ a XPZHg ^
` _ 4 _ `@^ q w � w XV� wf^ �:X wrwf^ or��XPZBgI_PZR[ ^ �1X d�d ^ orq a [ È

� � Ì â UIÞ � Ø?7 > Þ 7 1 Þ > Ê 9?9 Ø � ÞrURÚ�Û J�Ô l N5W
CL_V�FeB_uZR[ } q ^|`b^mw ÕX `@^ gIq �IeIXPZBXPZ gky _PgIg a [ a XPZ ^ o�[ � qvo�[ ^ g ^ g/\^ � ` _P� ^1w qIZ ^ �B_ abwr^ g ^ �B_ w [ a �:q `@^ o�gLq Z ab4P^ _uq
� Ì

Ò N 4V^1w o `@^ Z ab4P^ _Pq � Ì N ^ [T[ ^ ZB_uZR[T�1X d �L[ ^ g ^m` _*g/\^1Ý Z a [ a XPZ,gLq 4Ra g ^ > Ø � ÞfUVÚ Ì U 6 XPZ X z [ ab^ ZR[ ` _oL\^1wfa@^ gky�\^ #R_ `ba [I\^ o È
� � Ì â UBÞ � Ø > J
1 > Ê Ò > Ê 1?W1Ø � ÞrURÚÌ â UBÞ � Ø > 1 Ø � @ Ü ÞfUVÚ Ò â UIÞ � Ø > > Ê � �� Ø � ÞrURÚÌ � � �(%� â UIÞ � Ø > Ø � @ Ü ÞrURÚ Ò � �� â UBÞ � Ø > Ø � @ Ü ÞfUVÚÌ â UBÞ � Ø@J
� � �(%� Ò � �� W1Ø � ÞfUVÚÌ Ü # � Û J�Ô l Ü W

� _ 4 _ `b^ q w � w XV� wf^�wr^�` _u[ ab4P^ _Pq*�IeIXVZIXPZ�gky _VgIg a [ a XPZHgIX a [/gLXVZB�mÕ^ [ wf^�a g ^ ZR[ a@Ý \^�^ _ 4V^ �cg ^ q ;Y8 X a o `b^ ��Xu[ ^ ZR[ ab^1`�Fe a d ab} q ^ � � �(%� Ò � �� l�n Z�o{q ab4 _uZR[ ` _ d Õ^ d ^ g/\^ d _ w �Fe ^ J `b^Tw ÕX `b^ gLq*�BeIXPZIXVZHg ^Twr^ [ w _ a [ ^ o{[/g ^ g/\^ � ` _P� ^�wqIZ ^ �B_ abwf^ g ^ �B_ w [ a �1q `b^ o�gLq Z a@4V^ _Pq � Ì N 4P^�w o `b^ Z ab4P^ _uq � Ì
Ò N5W ^ [T[ ^ Zv_uZR[T�:X d �L[ ^ g ^�` _*g/\^1Ý Z a [ a XPZgLq 4�a g ^ < Ø � ÞrURÚ Ì U 6 XPZ�\^ � wra [ È

� ( Ì â UIÞ � Ø?7 < Þ 7 1 Þ < Ê 9 9 Ø � ÞfUVÚÌ â UIÞ � Ø < J�1 < Ê Ò < Ê 1?W1Ø � ÞrURÚÌ â UIÞ � Ø < 1¢Ø � Ò Ü ÞrURÚ Ò â UIÞ � Ø <-< Ê � �� Ø � ÞfUVÚÌ � ��' %� â UIÞ � Ø < Ø � Ò Ü ÞrUVÚ Ò � �� â UIÞ � Ø < Ø � Ò Ü ÞrURÚÌ â UIÞ � Ø@J
� ��' %� Ò � �� W1Ø � ÞfUVÚÌ Ò Ü # ' Û J�Ô l á W. Z � ^ qL[�_uqBofo a �1XPZB� ` q wf^�} q ^
` _ 4 _ `@^ q w � w XP� wf^Twf^1` _t[ a@4V^ _PqH�IeBXPZIXVZ�g ^�wf^ [ w _ a [cgLX a [�Õ^ [ wr^Ta g ^ ZR[ a@Ý \^1^ _ 4P^ �` y XV�I�vXRoL\^ g ^ g ^ q ;x8 X a o `b^ �vXP[ ^ ZR[ a@^�` �Fe a d a } q ^?È � ��' %� Ò �&�� l(��^ o 4 _ `b^ q w o�� w XV� wr^ omX z [ ^ ZRq ^ o$�B_ w$` _



��� � ��������� �'� ���
��� ��� � � 
��� �'� 	 �
	2� QVQ
d \^ [feIXLg ^ S
�?Z ^ o ^1w XPZR[(�B_Po=� w \^ o ^ ZR[I\^�^ o 6 �v_ w � ^�} q"y ^1`b`@^ o=o{XVZR[ d _Pq 4 _ a o ^ o lPh _ w _ ab`@`b^ q w o 6 XPZ�� ^ qL[ w _u�B� ^�`@^�w`b^|w \^ o{q ` [F_t[cg ^�` _Yg a _+#VXPZB_ `@a of_t[ a XPZ�g ^|` _ d _t[ wra � ^|7�hkj gB_uZBo `b^ �1_Vo/g ^|` _$�I� 7ihkjÐÈ

� � Ì Ü # � Ì Ò � @ � � @ ��� � @ � J{N Ò Ü � WFÞ J�ÔvÛ Ô ! W
� ( Ì Ò Ü # ' Ì � @ � � @ � � � @ � J�N Ò Ü � W�Þ J�ÔvÛ Ô �:W

j � w��^ o ` _H[ w _uZBo a [ a XVZ g ^ �IeB_Vo ^$} q a o ^ � w X�gIq a [ �_ & � Ì �Ü J Ü � Ò N�W � UBÛ Ü Q Ü Q.JºgI_PZBo `@^ �1_ ` �1q ` � 3 CIW 6�` _8 X w d q ` _u[ a XPZ J Ö Ò Ö�W�Z ^ d _ w �Fe ^ � ` qBo ^ [ ` y qL[ a@`ba of_t[ a XVZ�g ^ o 4P^1w o a XVZBo } qB_Vo a@� �v_ w [ a �:q `b^ g ^�4Rab^ ZR[ a d ��\^1w _t[ ab4P^Vl. Z¢gIX a [$qL[ a@`ba o ^�w$`b^ o d \^ [reIXLg ^ o�C 3�� 7�hkjm6 � 7�hkj ^ [ � 3 C l � ^ � ` qBo 6 gB_uZBo�� ^ [{[ ^ �Iev_Po ^P6 �Iq a o } q ^ ` _o � d \^ [ wfa@^ ZIX d zIwf^ [rXP[f_ ` g ^ �B_ w [ a �:q `@^ o ^ o{[ zIwfa oL\^1^V6&` y qL[ ab`ba of_t[ a XVZ�gLq Si_ d ab` [fXPZ ab^ Z _ 4V^ �.�:XVZV[ w _ a ZR[ ^ ^ Zwf^ � w \^ o ^ ZR[F_t[ a XPZ�g ^ o } qB_Vo a@� �v_ w [ a �:q `b^ o�g ^�4Rab^ ZR[ a ZBg a o{� ^ Zvor_ zI`@^Vl� XVqBoY� w \^ o ^ ZV[fXPZBo d _ a ZR[ ^ ZB_uZR[ `b^ o w \^ orq ` [f_u[fo � 7�hkj�l�1Â`�^ o{[ zIab^ Z �1XPZIZ�q } q ^,` _ d \^ [reBX�g ^ � 7ihkj� w XLgLq a [TqIZ d XLg ^ g ^ � X ` gIo{[rXPZ ^ J d XLg ^ g"y�\^ Z ^1w # ab^ Z�q `b`@^ W } q a �1X wfwr^ o{��XPZvg �_ ` _ w Xu[F_t[ a XVZ.gB_uZBo ` y ^ or�B_P� ^g ^�� _Pq # ^�^ [ ` _�o ^ �:XVZBg ^�4 _ `b^ q w � w XP� wr^ �:X wrwf^ or��XPZBg �_ ` _ 4�a@zIw _t[ a XVZ � J > � 4�a@zIw _t[ a XVZ A W/g ^ o�ZIX � _Pq ; _ 4P^ �� �v_ w [ a �:q `b^ o l 3 ^ � ^ ZBgI_PZV[ 6 XVZ wf^ d _ wF} q ^�} q ^$`@^ d X�g ^ g ^ � X ` gIo{[rXVZ ^ �1XPZBo{[ a [rq ^$` y ^1; [ ^ ZBo a XPZ gLq d X�g ^wf^1` _t[ a@8 _uqx�IeBXPZIXVZpgky _VgIg a [ a XPZ _ ` X w o } q ^*`@^ o ^ �:XPZvg d XLg ^�^ o{[ ` y ^1; [ ^ ZBo a XPZpgLq d XLg ^ g ^*wf^ [ w _ a [ lªj ` _[ w _uZvo a [ a XPZ.g ^ �IeB_Vo ^V6 XPZ wr^ d _ wF} q ^ _PqBoro ak} q ^P6I` X w o } q ^T` _�gD\^ #(\^ Z�\^1wf^ of� ^ ZB� ^ g ^ �v_ abwr^ o � � � 6I` y�\^ Z ^1w # ab^gky ^:; � a [f_u[ a XPZ?�I� 7�hkjÐwf^1` _t[ a@4V^ _uq d XLg ^ g ^$wf^ [ w _ a [ � ( g ^14�ab^ ZR[|Z�q `@`b^Pl � ^ � ` qBo 6�` y�\^ Z ^�w # a@^ gky ^1; � a [f_t[ a XVZwf^1` _t[ ab4P^ _uq d XLg ^ gky _VgIg a [ a XPZ � � g ^14�ab^ ZR[DZ�\^ #R_t[ ab4P^VlV� _ d \^ [feIXLg ^ �I� 7�hkj o�y ^:9 XPZBg wf^ gIXPZB� �_ & � M XPZ g a [_uqvoro a"} q"y ^�`@`b^.> �1X `b` _P�Bo ^�A �_ ` _2[ w _uZBo a [ a XVZ g ^ �IeB_Po ^Pl�"^ ��_Po*gIq d X�g ^ o{�Bq wrab^ q ; gI_PZBo ` _ d \^ [feIXLg ^ C 3�� 7�hkj o ^1w _?[ w _ a [I\^ ^ Z�g/\^ [f_ ab` � ` qBo*[f_ w g l � XPqBo_ z X w gLXVZBo d _ a ZR[ ^ Zv_uZR[ ` _,g a or�1qBoro a XPZpg ^ ZBXVo w \^ o{q ` [f_u[fo|orq w�` y�\^ Z ^�w # a@^ gIqx� wr^ d a@^�w \^ [f_t[ ^:; � a [I\^ J5\^ Z ^1w # ^gLq � wf^ d a@^�w \^ [F_t[ ^:; � a [I\^ U��(W ^ [�g ^�` y�\^ Z ^�w # a@^ g ^�` y�\^ [F_t[ 8 XPZBgB_ d ^ ZR[f_ ` gI_uZBo ` _2�1XPZ Ý #Pq w _t[ a XVZ�o � d \^ [ wfab} q ^Vl�
_uZBo ` _ Ý #Vq wf^ JºÔ l N�W 6 XVZ d XPZR[ wf^ orq w.` _¢�1XPq wfzv^ gLq�eB_uqL[ ` y�\^ Z ^�w # a@^ g"y ^1; � a [F_t[ a XVZ�gLq�� wr^ d a@^�w \^ [f_u[^:; � a [I\^T^ [ 6 orq w � ^�`@`b^ gLq z _Po 6L` y�\^ Z ^1w # ab^�8 XVZBgI_ d ^ ZR[f_ `b^P6 [fXPqL[ ^ ocg ^ q ;H^ Z 8 XVZB��[ a XVZ g ^
` _ 4 _ wfa _ zI`@^ &Yl+� XPqBowf^ d _ wF} qIXPZBo } q ^ gI_PZBo ` _ �IeB_Po ^ g ^ �Bq a g ^ ZIX w d _ `
` _ d \^ [feIXLg ^ �I��C 3 7�hkj _ d \^1`ba X wf^ Z ^ [r[ ^ d ^ ZV[ `b^w \^ orq ` [f_t[cg ^|` y�\^ Z ^�w # a@^ gky ^:; � a [f_u[ a XPZ ^ [ } q"y ^1`b`@^ o�y�\^ [ ^ ZBg��vXVq w _ `b`@^�wc` X a Z._uq.g ^�` �_Yg ^|` _ �1XVZ ^ g ^ [ w _uZBo a [ a XPZ� w \^14 q ^ �v_ w�` _ d \^ [reIXLg ^ � 3 C l�������� �	� 
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Qt� ������� �
	��
������� 
��� � � 	!�
	2� � � � 
����� � � � �

0

0.5

1

1.5

2

E
ex

c

E
1

N
 - E

0

N

E
0

N-2
- E

0

N

Ω2
SCQRPA

Ω2
SCRPA

Ω2
QRPA

0 0.2 0.4 0.6 0.8 1

V

-8

-7

-6

-5

-4

-3

E
gs

Exact
SCQRPA
SCRPA
BCS

N = 12

�������kÔ l N�� n Z ^�w # a@^
8 XVZBgI_ d ^ ZV[F_ `b^ � � , ^ [ \^ Z ^�w # a@^ gLq � wr^ d a@^�w \^ [F_t[ ^1; � a [I\^ U�� � *
	 � ^ Z 8 XVZB��[ a XVZ,g ^m` _4 _ wfa _ zI`b^%& Ì � � � Ü��(^ [/�vXVq w qIZ*ZBX d zBwr^ g ^ �B_ w [ a �:q `b^ o � Ì N Ü J `b^ o�\^ Z ^�w # a@^ o(o{XVZV[�g a@4�a oL\^�^ o(�v_ wDÜ�� W lV��^or� a Z,g ^ �FeB_ } q ^ Z ab4P^ _uq ^ o{[!= Ì NVN�� ÜLl . Z ZIXu[ ^m} q ^|`@^ o�orX ` qL[ a XPZBo��I�vC 3 7�hkj ^ [TC 3�� 7�hkj �1X ^:;La o{[ ^ ZR[gI_PZBo�qIZ ^|` _ w # ^ #V_ d$d ^ g ^ o 4 _ `b^ q w o�g ^ &Yl
_uq # d ^ ZR[ ^i^ Z 8 XPZv��[ a XPZ�g ^i` _m�:XVZBo{[f_uZR[ ^ g ^ �1XPqI� ` _+# ^ W l . Z wf^ d _ wF} q ^ _uqBofo av} q ^�` y�\^ Z ^�w # a@^�8 XVZBgI_ d ^ ZV[F_ `b^�1_ ` �1q ` \^1^ �B_ w
` _ d \^ [feIXLg ^ �B�vC 3 7�hkj o�y�\^ �1_ w [ ^ gLq w \^ o{q ` [F_t[ ^1; _V��[|g �^ o } q"y XPZ o1y ^1` X a #PZ ^ g ^$` _ w \^ # a XPZ,g ^[ w _uZvo a [ a XPZ 6ªzIab^ Z } q ^ ` _ d \^ [feIXLg ^ �B�vC 3 7�hkj �Iq a oro ^ o�y�\^ [ ^ ZBg wf^?�_ ` _ �IeB_Po ^ orqI� ^1w �Bq a g ^Pl � ^ � ` qBo 6 XVZ�:XVZBo{[f_t[ ^i} q ^�` y�\^ �1_ w [=_ 4V^ � `b^�w \^ orq ` [F_t[ ^1; _V��[�_Pq # d ^ ZR[ ^c8 X w [ ^ d ^ ZR[ ^ Z 8 XVZB��[ a XVZ*g ^i` _ 8 X w � ^ gIq*�:XPqB� ` _$# ^V6� ^�} q aR� qBo{[ a@ÝB^ ZIXu[ wr^ �FeIX a@; gky a g ^ ZR[ a@Ý �1_u[ a XPZ�gIq d XLg ^ � % gI_PZBo ` _ �1XVZ ^ o{qI� ^1w �Bq a g ^Vl�n Z ^19�^ [ 6LzIab^ Z } q ^
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gI_PZBo ` _ w \^ # a XPZ?orqI� ^1w �Bq a g ^*` y�\^ Z ^�w # a@^ gLq d X�g ^ g ^*wf^ [ w _ a [mo{q a@4V^ # w XRoro a��^1wf^ d ^ ZR[ `@^Yw \^ orq ` [f_u[|gIq���_ ` �:q `^:; _V��[ 6v` y{\^ Z ^1w # ab^�8 XPZBgB_ d ^ ZR[f_ `@^ o�y ^1` X a #PZ ^ o a #PZ a@Ý �1_u[ ab4P^ d ^ ZR[ 6 _ ` X w o } q ^2`@^�w \^ o{q ` [F_t[TC 3�� 7�hkj gI_uZvoiorXPZgLX d _ a Z ^ g"y _P�I� `ba ��_t[ a XPZÆorq a [*�1X wfwr^ ��[ ^ d ^ ZR[ `b^ w \^ orq ` [f_t[ ^:; _P�:[Y�vXVq wY`@^ oYg ^ q ;]} qB_uZR[ a [I\^ ox\^ [fqBg a \^1^ o l(��^w _P�1�1X w g ^ d ^ ZV[=o ^c8 _ a [Dgky qIZ ^ d _uZ a��^1wf^ g a or�1XPZR[ a Z�q ^�^ ZR[ wr^c` _ w \^ # a XVZ2ZIX w d _ `@^c^ [Do{qB� ^�w �Bq a g ^ M � ^�` _ � qvo�[ a ÝB^� ^�} q ^ ZIXPqBo/_ 4 XVZBo d ^ ZV[ a XVZIZ�\^T^ [�XPZ w _P�I� ^�`@`b^�} q ^P6"�_ ` _m[ w _PZBo a [ a XVZHg ^ �IeB_Po ^P6R`b^ o/� w XP� wfa \^ [I\^ o(�Ie � o ab} q ^ ogLq o � o{[ �^ d ^ �Fev_uZ # ^ ZR[ ljcÝ Z$g ^ g a or�1qL[ ^�w&`@^ �1_Vo�g ^/` y�\^ Z ^�w # a@^=8 XPZBgI_ d ^ ZR[f_ `@^ � 7�hkj J ^ [(�I� 7�hkj W 6 �:XPZvo a g/\^�w XVZBo ` _ Ý #Pq wf^ JºÔ l Ü W 6} q a d XPZR[ wr^ qIZx_+# w _PZBg a oro ^ d ^ ZV[|g ^ o w \^ orq ` [F_t[Fo
g ^ omg a@9 \^1wf^ ZR[ ^ o d \^ [reBX�g ^ o|qL[ a@`ba oL\^�^ o�gI_PZBo ` _ w \^ # a XPZ?g ^[ w _uZvo a [ a XPZ l �
_uZvo ` _
�IeB_Vo ^ ZIX w d _ `@^ XPZ wr^ d _ wF} q ^/} q ^c` y�\^ Z ^�w # a@^�8 XPZBgI_ d ^ ZR[f_ `@^ �1_ ` �1q ` \^1^ �B_ w(` _ d \^ [feIXLg ^�I� 7ihkj o{q a [ 6 d _ a o(�B_ w=4 _ `b^ q w(a Z 8 \^�wrab^ q wf^P6P`@^cw \^ orq ` [f_u[ ^1; _P��[ lPj q 4 X a o a ZB_$# ^ g ^c` _�[ w _uZBo a [ a XPZ�g ^ �IeB_Vo ^V6u`b^w \^ orq ` [f_t[=g ^i` _��I� 7�hkj g ab4P^1w # ^/8 X w [ ^ d ^ ZR[ ^ [ zIwra o ^c`@^ � wra ZB� a � ^c4 _ wra _t[ a XVZIZ ^�` Jº� ^cw \^ o{q ` [F_t[ ^ o{[ zIab^ Z*�1XPZIZ�q^ [�o ^�wr^ � w X�gIq a [&[fXPq � XVq w o �_ ` _T[ w _uZBo a [ a XVZ$g ^ �IeB_Po ^ W l . ZYg a [ } q ^�`b^cw \^ orq ` [F_t[(g ^c` _ 7ihkjÐ> �:X `@` _u�vo ^�AIl 3 ^ � ao ^ � w XLgLq a [=_uqBofo a �vXVq w(`@^ d XLg ^ gky _PgIg a [ a XPZYg ^�` _
�I� 7�hkj g ^c` y�\^�} qB_t[ a XVZ�JºÔ l ÔRW ÈB�_ ` _T[ w _uZvo a [ a XPZ$g ^ �IeB_Vo ^V6` y�\^ Z ^1w # ab^ gky ^:; � a [f_u[ a XPZ wf^1` _t[ a@4V^ _uq d XLg ^ g"y _VgIg a [ a XPZ g ^�4�a@^ ZV[
Z�\^ #V_t[ a@4V^Pl �
_uZBo ` _ w \^ # a XPZ orqI� ^1w �Bq a g ^�^ [` X a Z�g ^*` _ [ w _PZBo a [ a XVZ?XVZ wf^ d _ wf} q ^Y} q ^*` y�\^ Z ^�w # a@^28 XPZBgB_ d ^ ZR[f_ `@^ g ^Y` _ � 7�hkj o ^ o a [fq ^*^ Zxg ^ ororqBomg ^` y�\^ Z ^1w # ab^i^1; _P��[ ^T^ [ ^�`@`b^�^ Z ^ o{[/� ` qBo�� w XL�Fe ^�} q ^ � ^1`b`@^ g ^�` _$C 3�� 7ihkjml 3 ^ � a�^ o{[�qBZ w \^ orq ` [f_u[D�B_ w _VgLX ; _ `} q a o ^Tw \^ � �^ [ ^ o � o{[I\^ d _t[ ab} q ^ d ^ ZR[/gI_PZBoD[rXPqI[ ^ o `b^ o�_PqL[ wf^ o��:XVZ Ý #Vq w _u[ a XPZBo l�j �I�B_ wr^ d�d ^ ZR[ 6L`b^�> [ w��^ o z XVZ_P���:X w g AT^ o{[=qIZY_ w [I\^:8 _P�:[=g ^c` _ d \^ [reIXLg ^ � 7�hkjÆ} q a _ \^ [I\^ g/\^����_ wr^ ZB�:XVZR[ w \^ gI_PZBo=gky _uqI[ wf^ o(�1_VocJ
�cC 3 �=UBN�W l� _ d \^ [reBX�g ^ C 3�� 7�hkj ^ o�[�qBZ ^ [fe/\^ X wrab^�zIab^ Zpg/\^1Ý Z ab^*w \^ orq ` [f_uZR[mgky qIZp� wfa ZB� a � ^H4 _ wra _t[ a XVZIZ ^�` �vXVq w�`b^ o8 XPZv��[ a XPZvo(g ^ �:X wfw \^1` _t[ a XVZBo �_�g ^ q ; �:X w �vo l . Z$� ^ qL[�_uqBofo aR` _��:XVZBo a g/\^�wr^�w �1X d�d ^ qIZ ^ _u�I� w XL�Fe ^ S
� �x��XPq w`b^ o&XP��\^1w _t[ ^ q w o�g ^ �v_ abwr^ oªg ^�8�^1w d a XPZvo lt�"^ � wra ZB� a � ^ g ^�h _Pq `baL^ o{[ wf^ or� ^ ��[I\^ g ^/8 _ ��:XVZ2XV�L[ a d _ `b^P6 �Iq a o } q"y XVZZ"y qL[ ab`ba o ^ �B_Vo ` _ z XRo{XVZ a or_u[ a XPZ�g ^ o�XP��\^�w _u[ ^ q w o|g ^ �B_ abwf^ omg ^*8�^1w d a XPZvo ^ [ a@`D^ o{[2o ^ q `b^ d ^ ZR[ 4�a X ` \^ gI_uZBo` _*[ w XVZB�1_u[ a XPZ g ^ o�gD\^14V^1` XP�I� ^ d ^ ZV[FoTg ^ o
ZIX d zIwf^ o�gky X����:qI�v_t[ a XPZ]J ÜIl QtÔRW 6 J ÜIl Q * W ^ [YJ ÜIl QuOVW } q a orXPZR[|g ^ ooL\^1wfa@^ o w _P� a g ^ d ^ ZR[=�:XVZ 4V^1w # ^ ZV[ ^ o l 3 ^ � ^ ZBgI_PZR[ 6 Z"y a d ��X w [ ^�} q"y ^1`b`b^ _u�I� w X ;La d _u[ a XPZ �_ ` _ 4P^�w o a XPZ2�1X d � `��^ [ ^g ^*` _ d \^ [feIXLg ^ C 3�� 7�hkj 4 _ � ^1w [f_ a Z ^ d ^ ZR[ ^ ZR[ wr^�wm^ Zx�:XVZL� a [2_ 4P^ � `@^ � wra ZB� a � ^ g ^Hh _Pq `@a<6"^ ZV[ w _5Õ �bZB_uZR[_ a ZBo a qIZ ^ orq wf^ o{[ a d _u[ a XPZ.g ^ oc�1X wfw \^1` _t[ a XPZvo l
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` _$C 3�� 7ihkj��_ ` _ � 7�hkjm6�`b^ #R_ a Z ^ Z \^ Z ^1w # ab^ �:X wrwf^ or�vXVZBgI_PZV[ �_ ` _ 4�a X ` _t[ a XPZ gLqH� wra ZB� a � ^
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� �bZB� a g ^ ZB� ^ o8 X w [rq a [ ^ o*gI_PZBo*gky _uqI[ wf^ o�[ w _ 4 _uq ; J
�cC 3 �(UBN�W l 3 ^ � ^ ZBgB_uZR[ 6 gB_uZBo�g ^ o*��_PoY� ` qBo w \^ _ `ba o{[ ^ o�XPZ �:XVZBo{[f_t[ ^gky eB_ zBa [fqBg ^m} q ^|` _ d \^ [reIXLg ^ � 7�hkj orq wf`@ab^
8 X w [ ^ d ^ ZV[��v_ w�w _P�I��X w [c_Pq ;H4 _ `b^ q w o ^1; _V��[ ^ o|J � ��KVOPW l� _T�:X d �v_ w _ a o{XVZ�g ^ o w \^ o{q ` [F_t[fo�g ^�` _ d \^ [reBX�g ^ C 3�� 7�hkj _ 4P^ � `@^ o w \^ o{q ` [f_u[fo�g ^ o d \^ [feIXLg ^ oªg ^ �Fev_ d �d X �P^ Z J�S
� ^ [ � 3 CIWª��XPq w�` y�\^ Z ^1w # ab^ gky ^:; � a [F_t[ a XPZ�Z"y ^ o{[=�B_Vo(� w \^ o ^ ZR[I\^1^ �Bq a o } q ^ ZIXP[ wf^ d \^ [reBX�g ^c^ o{[ zIa@^ Zd ^1ab`@`b^ q wr^�} q ^|` _ d \^ [reIXLg ^ g ^ �FeB_ d � d X �P^ Z l 3 ^ � ^ ZBgB_uZR[ 6�`@^ o w \^ orq ` [f_t[Fo��vXVq wi` y�\^ Z ^�w # a@^
8 XVZBgI_ d ^ ZV[F_ `b^orXPZR[ wf^ � w \^ o ^ ZV[I\^ o l � a@^ Z } q ^T` _ d \^ [reBX�g ^ g ^ �FeB_ d � d X �V^ Z wf^ or� ^ ��[ ^i`b^ � wfa ZB� a � ^T4 _ wfa _u[ a XPZIZ ^�`�6R` y�\^ Z ^1w # ab^8 XPZvgI_ d ^ ZR[F_ `b^ C 3�� 7�hkj¸^ o�[ d ^�a@`b`@^ q wf^�} q ^ � ^�`@`b^ g ^ �FeB_ d � d X �P^ Z lB� y _ d \^�`@a X w _t[ a XVZH�B_ wiw _u�I��X w [ �_ ` _d \^ [feIXLg ^ g ^ �FeB_ d � d X �P^ Z g ^ ZIXP[ wf^ d \^ [reBX�g ^
^ o�[c[ w��^ o a d ��X w [f_PZV[ ^Pl3 XPZvo a g/\^�w XVZBo d _ a ZR[ ^ ZB_uZR[ `@^ o��1_Vo/ZIXPZ o � d \^ [ wfab} q ^ o È � ^ o{XVZR[ `b^ oi�:XPZ Ý #Pq w _t[ a XVZBoDX �q ` y qIZ.XPq ` y _PqL[ wf^g ^ oDg ^ q ; Z ab4P^ _uq ;�^ o{[/�v_ w [ ab^1`b`@^ d ^ ZR[ wf^ d � `ba�l �T_PZBo/� ^ [ � � ^ g ^ �1XPZ Ý #Vq w _t[ a XPZvo 6 �1X d�d ^ gB_uZBo `@^ d X�g �^1`b^g ^�` _$oI\^ Z a X wra [I\^P6P`b^ d X�g �^1`b^ g ^ d ^ q wr^ [rXVq � XPq w ocgI_PZBo ` _$�IeB_Vo ^ orqI� ^1w �Bq a g ^�a ZBg/\^ � ^ ZBgB_ d�d ^ ZR[�g ^!&Yl C�q w` _ Ý #Vq wr^ J�Ô l á WmXVZ wr^ � w \^ o ^ ZR[ ^H`@^ o w \^ orq ` [f_u[fo�gB_uZBo `@^ �1_Vo2g ^�` _ �1XPZ Ý #Vq w _t[ a XPZ � Ì � 6 _ 4V^ �Y[fXPq � XVq w o= Ì NPN�� ÜY^ [ � Ì Ü?Èk`@^ Z ab4P^ _uq � Ì

Ò N ^ o{[
�v_ w [ ab^1`b`@^ d ^ ZR[ wf^ d � `ba&` X w o } q ^ & Ì U l C�q w
` _.�:XVq wrz�^ gLqeB_PqL[�XPZ wf^ � w \^ o ^ ZV[ ^2`b^ o w \^ orq ` [F_t[Fo
g ^*` _ d \^ [reIXLg ^ C 3�� 7�hkjm6 � 7�hkjÐ^ [ ^1; _P��[m��XPq wm` y{\^ Z ^1w # ab^ g"y ^1; � a �[f_u[ a XPZ,gLq � wr^ d a@^�w \^ [F_t[ ^1; � a [I\^Vl . Z 4 X a [ } q"y ab`�� _�qIZ ^ Z ^ [r[ ^ _ d \^1`ba X w _u[ a XPZ gLq w \^ orq ` [f_t[TC 3�� 7�hkj �B_ ww _u�I��X w [
_Pq w \^ orq ` [f_u[ � 7�hkjml 3 ^�` _ ^ o{[mo a d a@` _ abwr^ _uq w \^ orq ` [F_t[�gD\^����_ d XPZR[ w \^ orq w�` _ Ý #Vq wf^ J�Ô l N5WigB_uZBo ` _w \^ # a XVZ,o{qI� ^1w �Bq a g ^Vl"h XPq wT` y�\^ Z ^1w # ab^m8 XPZvgI_ d ^ ZR[F_ `b^P6 XPZ wr^ d _ wf} q ^ qIZ ^$a d ��X w [f_PZV[ ^ _ d \^1`ba X w _u[ a XPZ,g ^$` _d \^ [feIXLg ^ C 3�� 7ihkj �B_ wiw _u�I��X w [ �_ ` _�[re�\^ X wrab^ � 3 C l � XPqBoT_ 4 XVZBo�_uqvoro a �1XPZBo a g/\^1w \^ gky _uqL[ wr^ oi�:XVZ Ý #Vq w _ �[ a XPZvo(ZIXPZYo � d \^ [ wfa } q ^ oª�vXVq w �1XPZ ÝBw d ^1w ZIXRo(�:XVZB� ` qBo a XVZBo 6P`@^cw \^ orq ` [f_u[ ^ o�[ } qB_ `@a [f_u[ ab4P^ d ^ ZV[ `b^ d Õ^ d ^Vlu�"^ o�:XVZ Ý #Vq w _u[ a XPZBoD�:XVZBo a g/\^�w \^1^ o�o{XVZV[ wf^1` _t[ ab4P^ o �_$g ^ oDZBX d zBwr^ oDg ^ �B_ w [ a �1q `b^ o � Ì Ô ^ [ � Ì N1Ô ^ [ zIab^ Z.ouÕq w��XPq w = Ì NVN�� Ü M ^�`@`b^ ocorXPZR[�gLXVZIZ�\^�^ o wr^ o{� ^ �:[ ab4P^ d ^ ZR[cgB_uZBo `b^ o Ý #Pq wf^ o�J�Ô l Ô�W ^ [mJ�Ô l * W l7c^�4P^ ZBXPZBo d _ a ZR[ ^ Zv_uZR[m_uqx�1_Vo|gLq d XLg ^ or�Iq wfab^ q ; ^ Z�C 3�� 7�hkj J d XLg ^ g ^Yz _Voro ^ \^ Z ^�w # a@^ W 6 �uy ^ o{[ ��_ � g abwr^ � ^*} q ^Y` y XPZx_u�B� ^�`@`b^ d XLg ^ g ^ � X ` gIo{[rXVZ ^ gI_uZvo ` _ d \^ [reIXLg ^ � 7�hkj�l 1Â`�^ o�[ zBa@^ Z��1XPZIZ�q } q ^Y` _d \^ [feIXLg ^ � 7�hkj � w XLgLq a [io � o{[I\^ d _u[ a } q ^ d ^ ZR[�qIZ d X�g ^ g ^
� X ` gIo{[rXPZ ^P6 � ^m} q a � w XVq 4P^�} q ^|` _Yo � d \^ [ wrab^^ o{[ zBwra oL\^1^ gI_uZvo ` _ � 7�hkj zBa@^ Z } q ^�`b^ o � o{[ �^ d ^ o{X a [ Ý Z a<lRjia ZBo a<6V` _ d \^ [reIXLg ^ � 7�hkj o a d q `@^�` _mo a [fqB_t[ a XVZgky qIZ,o � o{[ �^ d ^|a Z Ý Z a<lvh XPq wc4 X abw � ^2} q ^ gLXPZIZ ^m` _ d \^ [reIXLg ^ C 3�� 7�hkjm6 ZIXPqBoi�:XPZvo a g/\^�w XVZBo/�B_ w�^1;L^ d � `b^` _ �:XVZ Ý #Vq w _u[ a XPZ = Ì NVN�� Ü ^ [ � Ì N�U JºXPZ �FeBX a o a [$g ^ o2�1XPZ Ý #Pq w _t[ a XVZBomg a@9 \^1wf^ ZR[ ^ om��XPq w _ 4 X a@w � ` qBogky a Z 8 X w d _u[ a XPZBo�o{q w|`b^ d XLg �^�`@^�^ [$_uqBofo a ��XPq w d XPZR[ wf^1wm} q"y XPZ�� ^ qL[ w \^ _ `ba o ^1w
`b^ �1_ ` �:q ` C 3�� 7�hkj ��XPq wZ"y a d ��X w [ ^m} q ^�`@`b^ �:XVZ Ý #Pq w _u[ a XPZ 6 � ^m} q a d XPZR[ wf^|` _YorXPqB� `@^ oro ^ g ^ ZIXP[ wf^ d \^ [reBX�g ^ W l . Z wf^ d _ wF} q ^ J 4 X abwÝ #Vq wr^ J�Ô l ORW{W } q ^T` _ 4 _ `@^ q w � w XV� wr^ � � g ^T` _2C 3�� 7�hkj orq a [H\^ [ w X a [ ^ d ^ ZR[ ` _ } qB_PZR[ a [I\^ � � �(%� @ � ��' %� Ò
Ü � �� 6/} q aT^ o�[ ` _pg a@9 \^1wf^ ZB� ^ ^ ZR[ wf^,`b^ o�g ^ q ; ��Xu[ ^ ZR[ ab^1` oH�Fe a d ab} q ^ o Ü # � Ì � � �(%� Ò � �� ^ [ Ü # ' Ì�&�� Ò � ��' %� X z [ ^ ZRqvo=gI_uZvo `@^ ��_ ` �:q `B^:; _P�:[ l 3 ^�` _�� ^1w d ^ [DgLXVZB�cgky a g ^ ZR[ a@ÝB^1w�` _ 4 _ `b^ q w � w XP� wf^ C 3�� 7�hkjml3 ^ [r[ ^?a g ^ ZR[ a@Ý �1_u[ a XPZ���XVofo �^ g ^ qBZäo ^ ZBo��Ie � o a } q ^Pl�n Z ^:9�^ [ 6 �Iq a o } q ^?`@^ o � o{[ �^ d ^ ^ o{[ gI_PZBo ` _p�BeB_Po ^orqI� ^�w �vq a g ^ J��BeB_Po ^ X �q ` _,o � d \^ [ wrab^Y^ o{[ zIwfa oL\^�^ W|_ ` X w o ` _ d \^ [reIXLg ^ C 3�� 7�hkj Z ^ g a o�[ a Z #Pq ^ �v_Po ^ ZR[ wf^`b^ o \^ [F_t[fo �_ � / ÜLl�h XPq w�`@^ o # w _PZBg ^ o 4 _ `b^ q w o g ^ � Jºo � o�[ �^ d ^ a Z Ý Z a W 6c`@^ o } qB_PZV[ a [I\^ o Ü #(� ^ [ Ü # '[ ^ ZBg ^ ZV[ a Zvg a@4�a gLq ^�`@`b^ d ^ ZR[ 4P^1w o `b^ o d X�g ^ oig ^ � X ` gIo{[rXVZ ^Pl�h _ w �1XPZR[ wf^P6 �vXVq wi`b^ o 8 _ abzI`@^ o 4 _ `@^ q w oTg ^ � 6ab`�^ o{[ w _ a orXPZBZB_ zI`b^ g ^ g/\^1Ý Z abwY` _�g a@9 \^1wf^ ZB� ^ ^ ZR[ wf^ Ü #(� ^ [ Ü # '¸�:X d$d ^ \^ [f_uZR[ ` y�\^ Z ^1w # ab^ gky ^1; � a [f_t[ a XVZz _Voro ^Pl �
_uZBoT[rXVqL[ ^ o `@^ o Ý #Pq wf^ o��:XVZB� ^�w Zv_uZR[
� ^ d XLg ^ XPZ �:X d �B_ wr^2`@^ o w \^ o{q ` [F_t[fo
g ^$` _.C 3�� 7�hkj _ 4P^ �` _,�:X d zIa ZB_ a orXPZ Ü J
# � Ò # ' W l&h XPq w �:XVZ ÝBw d ^�w � ^�w \^ orq ` [F_t[ 6 XPZp�FeIX a o a [�qIZ ^ _uqL[ wr^ �1XPZ Ý #Pq w _t[ a XVZ 6 �B_ w^:;L^ d � `@^V6 = Ì NPN � Ü�^ [ � Ì Ô*�:X wfwf^ or�vXVZBgI_uZR[ �_ ` _ Ý #Vq wr^ JºÔ l QuW l � ^ ZBXPq 4V^ _uq a@`�^ o{[i� ` _ abw�} q ^|` _ 4 _ `b^ q w� w XP� wf^ � � g ^�` _ d \^ [feIXLg ^ C 3�� 7�hkj o1y a g ^ ZR[ a@ÝB^ �:X wfwf^ ��[ ^ d ^ ZR[ �_ ` _2�1X d zIa Zv_ a o{XVZ Ü J #(� Ò # 'ªW lIn Z 8 _ a [ 6ZIXVqBo$[ w XPq 4 XPZBo�g ^ o*of��\^ ZB_ wfa XRo2_PZB_ ` X$#Vq ^ o$��XPq w [fXPqL[ ^ o `b^ oY�1XPZ Ý #Pq w _t[ a XVZBo } q ^ ZIXPqBoY_ 4 XPZBo \^ [rqBg a \^�^ o 6of_uq 8 gI_uZBo `b^ �1_Po�o � d \^ [ wfa } q ^T} q a � w \^ o ^ ZR[ ^ qIZ ^�` \^ # �^1wf^ g a@9 \^1wf^ ZB� ^Pl 3 ^ [r[ ^ �:XVZ Ý #Vq w _u[ a XPZ ^ o�[ wf^ � w \^ o ^ ZR[I\^1^gI_PZBo ` _ Ý #Pq wf^ J�Ô l �VW l 3 ^ [r[ ^ g a@9 \^1wf^ ZB� ^ � w X 4�ab^ ZR[*gLq 8 _ a [ } q ^P6 gI_PZBo `b^ ��_PoYo � d \^ [ wfa } q ^P6 ZIXVqBoY_ 4 XVZBoqIZ ^ [ w _uZBo a [ a XPZ,gLq w \^ # a d ^ ZIX w d _ ` _Pq,o{qB� ^�w �Bq a g ^�} q aª^ o{[T_ z o ^ ZR[ ^ gI_PZBo `b^ o
_uqL[ wr^ oi��_Po��v_ w [ ab^1`b`@^ d ^ ZR[wf^ d � `ba o l�� XPqBo wf^ d _ wF} qIXPZBo�_uqBofo a/} q ^H`b^ o 4 _ `b^ q w o Ü #(� ^ [ Ü # '�orXPZR[m[ w XV� _Po � d \^ [ wfa } q ^ o 6"^ [��uy ^ o{[ ` _} qB_uZR[ a [I\^�Ü # � } q a�� XVq ^Y`b^$w ÕX `b^ gLq d X�g ^ g ^ � X ` gIo�[fXPZ ^Vl"n Z XPqL[ wr^V6k` y _P���:X w g?g ^Y` _.orX ` qL[ a XPZ � � g ^�` _d \^ [feIXLg ^ C 3�� 7�hkj ^ o{[ ` \^ # �^1wf^ d ^ ZR[ d X a Zvo z XVZ } q ^ gI_PZBo/[rXVqBo�_PqL[ wf^ o��1_Vo lh XPq wf} qIX a gI_uZvo ` _ d \^ [reIXLg ^ C 3�� 7�hkjm6 �:XVZR[ w _ abwr^ d ^ ZR[ �_ ` _ d \^ [reIXLg ^ � 7�hkjm6 Z"y _ 4 XPZvo=ZIXVqBo��v_PoDqIZ
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` _2o � d \^ [ wfab^ ZIX d zIwf^[rXP[f_ ` g ^ �B_ w [ a �:q `@^ o l&7 _u�B� ^�` XVZBo2g"y _ z X w g ` y ^1; � wr^ oro a XPZpg ^ � ^ [2XP��\^1w _t[ ^ q w gB_uZBo ` _ wr^ � w \^ o ^ ZR[f_u[ a XPZ�g ^ o} qB_Po a@� �B_ w [ a �1q `b^ o 6Rab`"^ o�[�gLXVZIZ�\^ �B_ w|È Õ� Ì Í
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�������vÔ l Ô � ~ Õ^ d ^|} qB_uZR[ a [I\^ o } q ^|` _ Ý #Pq wf^ J�Ô l N�W 6 �vXVq w � Ì Ô l
` y XV�/\^1w _t[ ^ q w gky ^:; � a [f_u[ a XPZ 7ihkjm6kab` o�g/\^ �:XVqI� `b^1w _ ab^ ZR[T�:X d � `��^ [ ^ d ^ ZR[�g ^ o,\^�} qB_u[ a XPZBo
g ^�` _ � 7�hkj�lkj�a ZBo agI_PZBo ` _ � 7�hkjm6 [rXPqI[To ^ �v_Pofo ^ �1X d�d ^ o a�` y XP��\^1w _t[ ^ q w ZIX d zIwf^ [rXu[F_ ` g ^ �B_ w [ a �:q `@^ oH\^ [F_ a [i�:XPZR[ ^ Z�q gI_uZBo` y XV�/\^1w _t[ ^ q w gky ^:; � a [f_u[ a XPZ M �B_ w o{q a [ ^V6 qIZ ^ orX ` qL[ a XPZ]�B_ w [ a �1q `@a<�^�wr^ g ^ o¢\^�} qB_t[ a XVZBo � 7ihkjµ^ o�[ É Ê Ì Õ�_ 4P^ �37 1 Þ Õ� 9 Ì U 6 � ^�} q a gLXPZIZ ^ _uqL[fX d _t[ ab} q ^ d ^ ZR[�qIZ d X�g ^ g ^
� X ` gIo{[rXVZ ^Pl 3 ^ [T_ w #Pq d ^ ZR[�Z�y ^ o�[i� ` qBo4�w _ a gI_uZBo ` _ d \^ [reBX�g ^ C 3�� 7ihkj X �q `b^ o
[ ^1w d ^ o Õ��� ( 
 g ^�` y XV�/\^1w _t[ ^ q w gLq ZIX d zIwf^ [fXu[f_ ` g ^ �B_ w [ a �:q `@^ o�:XVZR[ wfa@z q ^ ZR[ 6�^ Z � wfa Zv� a � ^V6(�_ ` _.C 3�� 7�hkjml 3 ^ � ^ ZvgI_uZR[ 6 �Bq a o } q ^ � ^ o{XVZR[
g ^ o
[ ^1w d ^ o
e ^�w d a [ a } q ^ o 6 XVZZ ^ � ^ qL[$�B_Po `b^ o a Zv� ` q wr^ gB_uZBo ` y XP��\^�w _u[ ^ q w gky ^1; � a [f_t[ a XVZ l �TXPZB� 6"` _ o{X ` qL[ a XVZ É Ê Ì Õ� Z�y ^ o�[ 4�w _ ab^Y} q ^gI_PZBo ` _ d \^ [reIXLg ^ � 7�hkj�6 d _ a oc� ` qBo�gI_PZBo ` _*C 3�� 7�hkjml�1Â`�� _Y� ^ � ^ ZBgI_PZV[�qBZ._ 4 _PZV[F_+# ^ M ZIXPqBo 4 X � XVZBoorq w�`b^ o Ý #Pq wf^ om� w \^ ��\^ g ^ ZV[ ^ o } q ^ ZBXPqBo2_ 4 XPZvo��Iq a g ^ ZR[ a@Ý \^H` _ 4 _ `@^ q w|Ý Z ab^ g ^ � � _ 4V^ ��qIZ ^*8�w \^�} q ^ ZB� ^
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� ��� �vÔ l * � ~ Õ^ d ^|} qB_uZR[ a [I\^ o } q ^|` _ Ý #Vq wf^ JºÔ l N�W 6 �vXVq w � Ì N�Ô l
g ^�w Xu[f_u[ a XPZ,�v_ w [ a �:q `ba��^1wf^ gI_PZBo ` y ^ or�B_P� ^ g ^i� _Pq # ^ g ^�` _ orX ` qL[ a XPZ ^:; _P�:[ ^ gLq?� w X zI`��^ d ^Pl � ^ � ` qBo 6 ZIXPqBog ^�4 XPZvo2o a #VZB_ `b^1w$} q ^�` _ 4 _ `@^ q w g ^�` y�\^ Z ^�w # a@^*Ý Z ab^ ^ o�[ `@a \^�^ �_ ` _ [f_ a@`b`@^HÝ Z ab^ gLq¢o � o�[ �^ d ^P6 �uy ^ o{[ �:�_ � g abwr^V6`b^ ZBX d zBwr^�Ý Z a g ^ �B_ w [ a �1q `b^ o�gI_uZvo `b^ o � o{[ �^ d ^Pl(h _ w _ ab`@`b^ q w o 6 gI_uZBo$qIZ ^ o a [rqB_u[ a XPZ w \^ _ `ba o{[ ^V6 XVZ � ^ qL[a ZB� ` q wf^ gI_PZBo ` y XV��\^�w _u[ ^ q wm7�hkj `b^ o�[ ^�w d ^ o2g ^H` _ 8 X w d ^ � Ê� � � 5 �vXVq w�� BÌ � 4 J��
CLKVOVW l C ^ q `b^ d ^ ZR[ `b^ oXP��\^1w _t[ ^ q w oªe ^1w d a [ ab} q ^ o � Ê� � � gIX ab4P^ ZR[�Õ^ [ wf^c^:; � ` qBo(��XPq w�` _ w _ a orXPZ�g/\^{� Õ_ d ^ ZR[ a XPZIZ�\^1^Vl 3 ^ o=�1X d ��XVof_uZR[ ^ o�:X wrwf^ or��XPZBg ^ ZR[ 6 gI_uZvo�qIZ o � o{[ �^ d ^
a Z Ý Z a<6ª�_$qIZ ^|a d �Iq ` o a XPZ.g ^ [ w _PZBo 8�^�w Z�q `@`b^ M ab` oio{XVZV[�_ a ZBo a g ^ d ^ orq wf^Z�q `b`@^VlIh _ w �:XVZBoL\^�} q ^ ZR[ 6 gB_uZBo�qIZ.o � o{[ �^ d ^Ta Z Ý Z a ZIXPqvoc_ 4 XPZvo/_PqBofo akwf^ o{[f_Pq w _u[ a XPZY[fXu[F_ `b^ g ^|` _�o � d \^ [ wfa@^Vl�2y _PqL[ wf^ o } qB_PZR[ a [I\^ o 6=} q a o{XVZV[ a ZR[I\^�wr^ orof_uZR[ ^ o �_x�1_ ` �1q `@^�w gI_PZBo `b^ 8 X w d _ `ba o d ^ C 3�� 7�hkjm6 o{XVZV[ `b^ o
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���{� ¨Ð'2!.-�¥1+.©&0:'$!

�
_uZBo$� ^ [{[ ^ \^ [rqBg ^ ZIXVqBo�ZBXPqBo�orX d�d ^ o a ZR[I\^1wf^ ofoL\^ o 6/�_ ` _?g ^ or� wra �L[ a XVZ g ^ ` _?o{qI� ^1w �Bq a g a [I\^ gI_PZBo `b^ oo � o{[ �^ d ^ o 8�^1w d a XVZ ab} q ^ o �_��B_ w [ a@w gky qIZ ^ _u�I� w XL�Fe ^ d a � w XVof�:XV� a } q ^ o ^�` 8�� �:XVZBo a o{[f_PZV[ ^P6�^ [|ZIXVqBoT_ 4 XPZBo
_u� �� `bab} q�\^$` _ d \^ [feIXLg ^ C 3�� 7�hkj �_ g ^ q ; d XLg �^�`@^ o ^1; _P��[ ^ d ^ ZR[�orX ` q zI`b^ o l"� _.�:X d �B_ w _ a o{XVZ?g ^ o w \^ orq ` [f_t[Fog ^
` _ d \^ [feIXLg ^ C 3�� 7�hkj _ 4V^ �T� ^ q ; X z [ ^ Z�qBo �_ ` y _ a g ^ g"y _PqL[ wf^ o d \^ [feIXLg ^ o 6"�_�of_ 4 X abw�` _ � 7�hkjm6 � 3 C ^ [S
� 6 _ d XPZR[ w \^�} q ^�` _|C 3�� 7ihkj �1XPZBo{[ a [rq ^cw \^�^1`b`@^ d ^ ZR[ªqBZ$XVqL[ ab` [ w��^ o��Bq a ofof_uZR[(� ^�w d ^ [r[f_PZV[ `b^ [ w _ a [ ^ d ^ ZR[�:XVe�\^�wr^ ZV[
g ^ o|�1X wfw \^�` _u[ a XPZBoigI_uZBo ` y�\^ [f_u[ 8 XVZBgI_ d ^ ZV[F_ `&^ [|_uqvoro a gI_uZBo `b^ o \^ [f_t[Fo ^1; � a [I\^ oTg ^ o�o � o{[ �^ d ^ oTg ^8�^1w d a XVZBo lBn Z ^19�^ [ 6�` X w ocg ^ o{XVZ,_u�I� `ba �1_t[ a XVZ �_ ` y�\^ [fqBg ^ g ^m` _YorqI� ^1w �Bq a g a [I\^ g ^ o�o � o�[ �^ d ^ o 8�^1w d a XPZ ab} q ^ o^1`b`b^ _�� w XLgLq a [�g ^ [ w��^ o z XVZBo w \^ orq ` [F_t[FoT��XPq w [rXVqL[ ^ o `@^ o|X z o ^1wf4 _ zI`b^ o
�Ie � o ab} q ^ o|�:XPZvo a g/\^�w \^�^ o l � ^ � ` qBo 6�:XVZR[ w _ abwr^ d ^ ZR[ª_uq ; _uqL[ wr^ o d \^ [reIXLg ^ oª�1XPZBo a gD\^1w \^�^ o 6V�_Tof_ 4 X a@w�`@^ o d \^ [reBX�g ^ o&S
� 6 � 3 C ^ [ � 7ihkj J } q aLzIa@^ Z} q ^
`@^ o � o{[ �^ d ^ orX a [ Ý Z a � w \^ o ^ ZR[ ^ ZR[/qIZ ^
zIwra orq wr^ o{��XPZR[F_uZ�\^�^ g ^ o � d \^ [ wfa@^T^ [�� w XLgLq a o ^ ZR[c_ ` X w o�qIZ d X�g ^or�Iq wfa@^ q ; W 6"` _ d \^ [feIXLg ^ C 3�� 7�hkj gI_PZBo ` y _P�I� w X ;La d _t[ a XVZ g ^ 3 w _PZ E�a Z #.Z ^ d XVZR[ wf^ �v_Pom� ^ [{[ ^*zIwfa orq wf^_ w [ a@Ý � a@`b`@^ g ^ o � d \^ [ wfab^Pl �
_uZBo ` _ d \^ [feIXLg ^ C 3�� 7�hkj�6 [fXPqL[�gD\^ � ^ Zvg gLq �FeIX a ; g ^m` y XV��\^�w _u[ ^ q w gky ^:; � a [f_ �[ a XPZ 7�hkj�lPj�a ZBo a�6 o aL` y XP��\^1w _t[ ^ q w g ^ o � d \^ [ wfa@^V6 � ^ qI[cÕ^ [ wr^�a ZB�:X w ��X w \^ gI_PZBo ` y XV�/\^1w _t[ ^ q w gky ^:; � a [f_u[ a XPZ 7�hkjm6ZIXVqBoiX z [ ^ ZIXPZvo�qIZ d XLg ^ g ^ � X ` gIo{[rXVZ ^�^ [
� ^1` _ d XPZR[ wf^�} q ^2` _�o � d \^ [ wrab^|^ o{[T�v_ wr8 _ a [ ^ d ^ ZV[ wr^ o�[F_uq w \^�^Pl�
_uZBo `b^ ��_Poª�:XPZR[ w _ a@wf^P6 �uy ^ o{[ �:�_ � g a@wf^P6�` X w o } q ^D` y XP��\^1w _t[ ^ q w g ^ o � d \^ [ wfa@^ Z ^ � ^ qL[(�B_Po�Õ^ [ wr^ [rXP[f_ `b^ d ^ ZV[ a ZB� ` qgI_PZBo ` y XP��\^1w _t[ ^ q w�7�hkj J-24365 } qB_uZBg ` y XV�/\^1w _t[ ^ q w g ^ o � d \^ [ wfab^ �1X d � wf^ ZBg g ^ d X w � ^ _Pq ; e ^�w d a [ a } q ^ oFW 6L` _4 _ `b^ q w � w XP� wf^ g ^�z _Pofo ^ \^ Z ^1w # ab^ g ^2` _ d \^ [reIXLg ^ C 3�� 7�hkj¸wf^ � w \^ o ^ ZV[ ^ qIZ ^m4�w _ ab^ \^ Z ^1w # ab^ gky ^1; � a [f_t[ a XVZgLq o � o{[ �^ d ^Plh _ w �:X d �B_ w _ a orXPZ _ 4V^ � `b^ ��_ ` �:q `T^:; _P�:[ ^ [ `@^ �1_ ` �1q ` X z [ ^ Z�q �_ ` y _ a g ^ gky _uqL[ wr^ o d \^ [reIXLg ^ o 6 ZIXPqBo_ 4 XVZBo d XPZR[ w \^Y} q ^Y` _,C 3�� 7�hkj � w XLgLq a [2g ^ [ w��^ o z XPZBo w \^ o{q ` [f_u[fo 6 gI_uZvo `@^ o|g ^ q ; �Iev_Po ^ o|gLqxo � o{[ �^ d ^^ [
�vXVq w g ab4P^�w o ^ oi�:XPZ Ý #Pq w _t[ a XVZBo��FeIX a o ab^ o lBj�a ZBo a�6 �vXVq wi` y�\^ Z ^�w # a@^ gLq 8 XVZBgI_ d ^ ZR[f_ `<6 �1XPZR[ w _ abwf^ d ^ ZR[ �_ ` _d \^ [feIXLg ^ � 7�hkjÐ} q a o{q wr^ o�[ a d ^�`@^ o|�:X wrw \^1` _t[ a XVZBo ^ [ zIwfa o ^ _ a ZBo a&`b^ � wfa ZB� a � ^�4 _ wfa _u[ a XPZIZ ^�`�6k` _ d \^ [feIXLg ^
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^1; _P��[ l.� XPqvo _ 4 XPZBo�_uqBofo a_uZv_ `b� oI\^$`@^ omg ^ q ; \^ Z ^�w # a@^ o
g"y ^1; � a [F_t[ a XVZ 8 XVq w Z a@^ o|�B_ w ZIXu[ wr^ d \^ [reIXLg ^Vl �
_uZBo ` _.�IeB_Vo ^ orqI� ^1w �Bq a g ^*^ [gI_PZBo2[rXPqI[ ^ o `b^ o��:XVZ Ý #Vq w _u[ a XPZBo�\^ [fqBg a \^1^ o 6ª` _ 4 _ `b^ q w � w XP� wr^ g ^ ev_uqL[ ^ \^ Z ^1w # ab^P6 �:X d�d ^ ZIXVqBo ` y _ 4 XVZBo4 q 6 o1y a ZR[ ^1w � w��^ [ ^ �:X d�d ^*^ Z � 7�hkj È&^�`@`b^ _ \^ [I\^*a g ^ ZR[ a@Ý \^�^?�_ ` _ 4�abzIw _u[ a XPZ � 6 �Py ^ o�[ ���_ � g abwf^ �_ ` y�\^ Z ^1w # ab^gky ^:; � a [f_u[ a XPZ,gLq,o � o�[ �^ d ^H�_ � �B_ w [ a �1q `b^ o lB� _*�1X d �B_ w _ a orXPZ._ 4P^ � ` _ d \^ [reIXLg ^ � 7�hkj g ^ o w \^ o{q ` [F_t[focg ^� ^ d XLg ^ gky ^1; � a [f_t[ a XVZ d XPZR[ wr^ qIZ ^ ` \^ # �^1wf^ _ d \^�`@a X w _t[ a XVZ l 3 ^ � ^ ZBgI_uZR[ 6ª` _ �:X d �B_ w _ a orXPZ¢g ^ o w \^ orq ` [f_t[Fo�:XVZB� ^�w Zv_uZR[
� ^ d XLg ^ gI_uZBo ` _H�BeB_Po ^ gLq?�Bq a g ^ ZIX w d _ `<6�} q a o�y a g ^ ZR[ a@ÝB^.�_ Ò Ü # ']gI_uZBo `b^ ��_ ` �:q `&^1; _V��[ 6d XPZR[ wf^ qBZ ^ _ d \^1`ba X w _t[ a XPZ _Voro ^ � a d ��X w [f_uZR[ ^ _P�I�vX w [I\^1^ �B_ w ZIXP[ wf^ d \^ [reIXLg ^ �B_ w�w _u�I��X w [ �_ ` _ � 7�hkjm6d Õ^ d ^ gB_uZBo ` _ ��XPZ ^ g ^ [ w _uZvo a [ a XPZmg ^ �IeB_Po ^Pl � XVqBo w _u�B� ^�` XVZBo } q ^=`b^ o � o�[ �^ d ^ Z ^ � w \^ o ^ ZR[ ^ qIZ ^ [ w _uZBo a [ a XPZg ^ �IeB_Po ^T} q ^ �vXVq w�` _��1XPZ Ý #Pq w _t[ a XVZ*o � d \^ [ wra } q ^Pl �T_PZBo `b^ o/_uqI[ wf^ o��1XPZ Ý #Pq w _t[ a XVZBo `b^ o � o�[ �^ d ^ g ^ d ^ q wf^[rXVq � XPq w ocgI_PZBo ` _2�BeB_Po ^ o{qI� ^1w �Bq a g ^Vl

� ^ ZBXPZBo ^ ZY_uq�� w X zI`��^ d ^ gLq d XLg ^ o{�Bq wrab^ q ;�l �iq 8 _ a [ } q ^c`b^ o � o{[ �^ d ^ orX a [ ^ Z w \^ _ `@a [I\^�Ý Z aIa@` Z"y � _��B_Vog ^mw \^�^1`b`@^
zIwfa orq wf^ o{��XPZR[f_PZ�\^�^ g ^ o � d \^ [ wrab^P6 �1XPZR[ w _ abwf^ d ^ ZR[ �_ ` _ d \^ [reIXLg ^ � 7ihkj¸} q a � w XLgLq a [�qIZ d X�g ^Z�q ` M ZIXP[ wf^ d \^ [reIXLg ^Tw \^ o{XVqBgY� ^ � w X zI`��^ d ^�^ [/� w XLgLq a [�qIZ d XLg ^ g ^i8 _ a@zB`@^ _ d � `ba [fqBg ^�} q a _�\^ [I\^�a g ^ ZV[ a Ý \^�_ ` y�\^ Z ^1w # ab^ gky ^:; � a [f_u[ a XPZ Ü J #(� Ò # 'ªW l 3 ^1` _H�1XPZBo{[ a [rq ^ qIZ w \^ orq ` [F_t[�[ w��^ o a d ��X w [f_uZR[
� w XLgLq a [��B_ w ZIXP[ wf^d \^ [feIXLg ^ �B_ w=w _u�I��X w [ �_ ` _ � 7�hkjml � ^ � ` qvo 6 gI_uZBo ` _��BeB_Po ^ gLqY�vq a g ^ ZIX w d _ `<6 X �q*� ^ d XLg ^ o�y a g ^ ZR[ a ÝB^$�_` y�\^ Z ^1w # ab^ gky ^:; � a [f_u[ a XPZ Ü #(� 6 ZIXP[ wf^ d \^ [feIXLg ^ � w \^ o ^ ZR[ ^ qIZ ^ _ d \^1`ba X w _u[ a XPZ�_Pofo ^ � a d ��X w [f_PZV[ ^ �B_ w�w _u�I��X w [�_ ` _ d \^ [feIXLg ^�7�hkj o�[F_uZBgI_ w g } q a
> �1X `b` _P�Bo ^�A JºgLXVZIZ ^ qBZ ^m4 _ `b^ q w Z�\^ #V_t[ a@4V^ W �_ ` _�[ w _uZvo a [ a XPZ,g ^ �IeB_Vo ^Vl3 ^1` _ d XVZR[ wf^
} q ^
` _ d \^ [feIXLg ^�7�hkj o1y�\^:9 XPZvg wr^$�_ ` _2[ w _uZBo a [ a XVZHg ^ �IeB_Vo ^Vl�� XPqvo/_ 4 XPZBo/_uqvoro avwf^ d _ wf} q�\^V6` X w o�g ^ ZBXu[ wf^ \^ [rqBg ^ o{q w�`b^ o��BqB��[fqB_t[ a XVZBo�gB_uZBo `@^ �1_ ` �:q ` gLqpZBX d zBwr^ [fXu[F_ ` g ^ �B_ w [ a �1q `@^ o 6ª} q ^ ZIXP[ wf^d \^ [feIXLg ^�w \^ gIq a [ 8 X w [ ^ d ^ ZV[ `@^ o=�vqB��[fqB_t[ a XVZBo ^ ZH�:X d �B_ w _ a o{XVZY_ 4P^ � ` _ d \^ [reIXLg ^ � 3 C lRh XVq w � ^iw \^ orq ` [f_t[ 6ZIXVqBo w _P�I� ^1` XPZBo } q ^�` _ d \^ [reBX�g ^ � 7ihkj Z ^ � ^1w d ^ [��B_Voc� ^ ��_ ` �:q `<ln Z w \^ orq d \^P6 gI_PZBocqIZ o � o�[ �^ d ^
8�^1w d a XVZ ab} q ^V6B} q ^ � ^ orX a [igI_PZBo ` _2�BeB_Po ^ ZIX w d _ `b^ XPq gI_uZvo ` _��BeB_Po ^orqI� ^�w �vq a g ^P6 ZIXPqBoi�vXVq 4 XVZBo��1XPZB� ` q wf^�} q ^m` _ d \^ [reIXLg ^ C 3�� 7�hkj 8 XPq w Z a [
g ^ [ w��^ o z XVZBo w \^ o{q ` [f_u[fo���XPq w[rXVqL[ ^ o `b^ oiX z o ^1wf4 _ zI`b^ o��1XPZBo a gD\^1w \^�^ o l 3 ^�` _*Z"y ^ o�[
�B_Po a ZBXP� a Z�\^V6 �Iq a o } q ^ � ^ [r[ ^ d \^ [reBX�g ^ � ^�w d ^ [ ` _Y� wfa o ^^ Z �1X d �L[ ^ g ^ o��:X wrw \^�` _u[ a XPZBo �_$g ^ q ; �B_ w [ a �:q `b^ ocg"y qIZ ^ d _PZ a��^1wf^ �1XPe�\^1wf^ ZR[ ^Vl
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^ [ \^14�a [ ^1w � ^ o��vqB��[fqB_t[ a XVZBo 6 ZIXPqBo_ 4 XVZBo�� ^ ZBoL\^¢�_ a ZR[ w X�gIq a@wf^ _PqBoro a qIZ�_uqL[ wr^ �B_ w _ d �^ [ wr^ g ^ � _+# w _PZ # ^ ��XPq wHÝI;L^1wH` _ 4 _ `b^ q w d X �P^ ZBZ ^gLq��1_ wrw \^ g ^$` y XP��\^�w _u[ ^ q w �1X wfwr^ o{��XPZBgB_uZR[ �_.� ^ [{[ ^ o � d \^ [ wrab^.�_ of_ 4 _ `b^ q w|^:; _P�:[ ^Plkh XVq w�` y _u�I� `@a �1_u[ a XPZ?g ^� ^ [{[ ^ ZBXPq 4V^1`b`@^Ta g/\^1^�} q a �1XPZBo{[ a [rq ^ qBZ ^T^1; [ ^ Zvo a XPZ g ^�` _ d \^ [feIXLg ^ C 3�� 7�hkj � w \^ o ^ ZR[I\^�^ � w \^ ��\^ g ^ d$d ^ ZV[ 6ZIXVqBo�_ 4 XPZvoD�FeIX a o a�`@^ d XLg �^�`@^ g ^�` _�oL\^ Z a X wra [I\^Vl � \^ Z�\^�w _ `@^ d ^ ZR[ 6 � ^ d XLg �^1`b^T^ o�[�qL[ ab`ba oL\^ �vXVq w�` y{\^ [rqBg ^ g ^�` _orqI� ^�w �vq a g a [I\^Pl�1Â`=^ o�[ ^1; _P��[ ^ d ^ ZR[�orX ` q zI`b^Pl �
_uZBo ` y _ w [ a � `b^ g ^ �iq EP^1` o ER�?^ [2CL�Fe�qB� E Jº��CLKPORW 6"`b^ d X�g �^1`b^g ^.` _ oI\^ Z a X wra [I\^ _¸\^ [I\^ qI[ ab`@a oL\^ ��XPq w [ ^ o{[ ^�wY` _ d \^ [feIXLg ^ C 3�� 7�hkj _ 4P^ �HqBZ ^ o ^ q `@^ �1XPZR[ w _ a ZR[ ^�^ [ ab` _gLXVZIZ�\^ g ^ [ w��^ o z XPZ w \^ orq ` [f_u[fo(�B_ w=w _u�I��X w [ �_|gky _uqL[ wr^ o d \^ [feIXLg ^ o l � Z ^ �1_ w _V��[I\^1wfa o{[ a } q ^ g ^ � ^ d XLg �^1`b^c^ o{[} q"y a@` g ^ d ^ q wf^ [fXPq � XVq w o/gB_uZBo ` _��Iev_Po ^ orqI� ^1w �Bq a g ^T^ [ } q ^ gI_PZBo ` y _u�B� w X ;La d _t[ a XPZ�gLq �Fev_ d � d X �P^ Z ` _o � d \^ [ wfa@^ gLq.ZIX d zIwf^ g ^ �B_ w [ a �:q `b^ o ^ o�[ zBwra oL\^1^Pl
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_uZBo ` _ d \^ [reBX�g ^ C 3 7ihkjm6k` X w o } q"y XPZ wr^ o�[F_uq wf^ � ^ [r[ ^ o � d \^ [ wfa@^V6 � ^ [r[ ^�4 _ `b^ q w � w XP� wf^ gLX a [mo1y a g ^ ZR[ a@ÝB^1w_ 4P^ �
qIZ ^ \^ Z ^1w # ab^ �B_ w d a"`@^ o \^ Z ^1w # ab^ o�gky ^:; � a [f_u[ a XPZ gLq,o � o�[ �^ d ^ J 4 X abw �FeB_u� a [ wf^|zIwfa orq wf^�^ [ wf^ o{[f_Pq w _u[ a XPZg ^ o � d \^ [ wfa@^ W l 3 ^ � ^ ZBgB_uZR[ 6L`b^ � w X zI`��^ d ^P6 gI_PZBo�� ^ d XLg �^1`b^P6 o1y _ 4��^1wf^ qIZ � ^ q.gD\^1`ba �1_t[��Iq a o } q ^T` _�o � d \^ [ wrab^_ wr^ o�[F_uq wf^1wª^ o{[=qIZ ^ o � d \^ [ wfab^D`ba \^1^ _uq$ZIX d zIwr^ g ^ �B_ w [ a �1q `b^ o } q a ��XVofo �^ g ^ g ^ oª[ ^1w d ^ o&e ^1w d a [ ab} q ^ o l"� XPqBo_ 4 XVZBo���XPq w [f_PZV[ ^ ofor_ � \^ gky a Zv�:X w ��X wf^1w g ^ oc[ ^�w d ^ o } qB_Pg w _u[ a } q ^ o ^ Z z XRo{XVZBo�gI_PZBo ` y XP��\^�w _u[ ^ q w gky ^:; � a [f_ �[ a XPZ 7�hkjm6 gI_PZBo `@^Tz qL[cgky qI[ ab`@a o ^�w qIZHXV�/\^1w _t[ ^ q w _ � _uZR[ ` _ d Õ^ d ^ o � d \^ [ wfa@^T} q ^T` y XV��\^�w _u[ ^ q w g ^ o � d \^ [ wrab^> 6I} q ak^ o{[ } qB_Pg w _t[ ab} q ^T^ Z XP��\^1w _t[ ^ q w o�g ^�z XVorXPZBo M � ^1` _2�1XPZBo{[ a [rq ^
` _ d \^ [feIXLg ^ C 3 7�hkj J�OVW l �
_uZvo/[rXPqI[� ^�} q a o{q a [ 6 XPZY[ w _ 4 _ ab`b`@^ gI_uZBo ` _2�1XPZ Ý #Pq w _t[ a XVZ*_ � _uZR[/qIZ ^ �:XPZvo�[F_uZR[ ^ g ^ �:XPqB� ` _$# ^Tz XRo{XVZ ab} q ^ � Ì á�^ [qIZ ZIX d zIwf^ g ^ �B_ w [ a �1q `@^ o � Ì á U l � XVqBo|_ `b` XVZBo
�:X d�d ^ Zv� ^1w �B_ w � w \^ o ^ ZR[ ^1w
`b^ o w \^ orq ` [F_t[Foi�:XVZB� ^�w Zv_uZR[` y�\^ Z ^1w # ab^28 XPZBgI_ d ^ ZR[f_ `@^V6 �Iq a o \^ [rqBg ab^1w|` y a g ^ ZR[ a@Ý �1_u[ a XPZxg ^ o 4 _ `@^ q w o�� w XV� wf^ omC 3 7�hkj JºORW ^ [ ^ Z Ý Z�ZIXPqBo_ `b` XPZBoH\^�4 X } q ^1w�^ [ig a of�:qL[ ^1wc` y a g/\^�^ g ^|` _��1X wfwr^ ��[ a XPZ g ^ o 4 _ `@^ q w o�� w XV� wr^ o�gI_uZBo ` _ d \^ [feIXLg ^ C 3 7�hkjmln Zp� ^H} q a �1XPZB� ^1w Z ^Y` y�\^ Z ^1w # ab^ gLq 8 XVZBgI_ d ^ ZV[F_ `<6�`b^ d Õ^ d ^ of��\^ ZB_ wra X } q ^ � ^�` q a gLq d XLg �^�`@^ �_,g ^ q ;
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Z ab4P^ _uq ; o ^�w \^ � �^ [ ^Pl�� _ d \^ [feIXLg ^ C 3 7�hkj _ d \^�`@a X wf^=` _T� wra o ^/^ Z��:X d �L[ ^ g ^ oª�1X wfw \^1` _t[ a XPZvo�gI_PZBo ` y�\^ [F_t[ 8 XPZ �gI_ d ^ ZR[f_ ` �B_ wªw _u�B�vX w [ �_ ` _ d \^ [reIXLg ^/7�hkjm6�> of_uZvo zIwfa o ^�wfAc`b^ � wra ZB� a � ^D4 _ wra _t[ a XVZIZ ^1`<l C�q w&`@^ o Ý #Pq wf^ o/J áBl Ü W^ [*J áIl á WiZIXPqBo wf^ � w \^ o ^ ZR[rXPZvo `b^ o,\^ Z ^1w # ab^ o
g ^�` y�\^ [F_t[ 8 XPZBgB_ d ^ ZR[f_ ` gI_uZBo `b^ o|g ^ q ;,w \^ # a XVZBo 6 or�Ie�\^�wra } q ^�^ [g/\^18 X w d \^1^V6 gLq d XLg �^�`@^Vlvn Z XPqL[ wr^V6 ��XPq w
^ Z of_ 4 X a@w � ` qvoTorq w � ^2} q a o ^ �B_Pofo ^ _uq 4 X a o a ZB_$# ^ gLq?�vX a ZR[
g ^[ w _uZvo a [ a XPZ 6 ZIXVqBo wr^ � w \^ o ^ ZR[rXVZBo=gI_PZBo ` _ Ý #Pq wf^ J áIl ÔRW=qIZ._+# w _uZvg a ofo ^ d ^ ZR[Dg ^
` _2�1XPq wfzv^ g ^
` y�\^ Z ^1w # ab^c8 XPZ �gI_ d ^ ZR[f_ `b^i` XL�1_ `@a oL\^ _uqL[fXPq w g ^ � Ì N l � XVqBo wr^ d _ wf} qIXVZBo=orq w � ^ o Ý #Vq wr^ o } q ^T` _ d \^ [reBX�g ^T7�hkjäzIwra o ^i`b^� wfa Zv� a � ^T4 _ wra _t[ a XVZIZ ^�`�6R^ ZHg/\^ � a [/gIq 8 _ a [ } q"y ^1`b`@^ gLXVZIZ ^ g ^ o w \^ o{q ` [F_t[fo=� ` qvo�� w XL�Fe ^ oDg ^ o w \^ orq ` [f_t[Fo ^1; _V��[Fo} q ^�` _ d \^ [reIXLg ^ C 3 7�hkjml � ^ � ` qvo 6 _uq 4 X a o a ZB_+# ^ g ^i` _�[ w _PZBo a [ a XPZ*g ^ �IeB_Vo ^V6V} q a o ^ � w XLgLq a [ �_ � Ì N 6P` _4�a X ` _u[ a XPZ gLq � wfa ZB� a � ^�4 _ wra _t[ a XVZIZ ^�` g ^14�ab^ ZR[T_Pofo ^ � a d ��X w [f_PZV[ ^Pl ��y _ ab`@`b^ q w o 6 � ^�` _�Z�y ^ o�[i�v_Po�orq w � wr^ ZB_uZR[ 6ab`/^ o�[ `@a \^��_ ` _ 4�a X ` _u[ a XPZpgLq¢� wfa ZB� a � ^ g ^�h _Pq `@a gI_PZBo ` _ d \^ [reIXLg ^ 7�hkjml � XVqBo$_ 4 XPZvo�g/\^{���_ wf^ ZB�1XPZR[ w \^� ^ � w X zI`��^ d ^ gI_PZBo `@^ d XLg �^1`b^?�_ g ^ q ; Z ab4P^ _Pq ;�^ [2ZBXPqBo ` y _ 4 XVZBo�_ z XVZBgI_ d�d ^ ZR[2g a of�:qL[I\^Pl&h _ w �:XPZR[ wr^V6ab`=^ o{[ a ZR[I\^1wf^ ofor_PZR[�g ^ g a of�:qL[ ^1wm`b^ o w \^ o{q ` [f_u[fo|g ^Y` _ d \^ [feIXLg ^ C 3 7�hkjÐ^ [ ` _ o ^ ZBo abzIa@`ba [I\^ g ^Y` _ d \^ [feIXLg ^_uq �1_ ` �1q ` gLq ZIX d zIwr^ gky X����:qI�v_t[ a XPZ l+� XPqvo w _u�B� ^�` XVZBo } q ^ �Py ^ o�[ ` _2o ^ q `b^|} qB_uZR[ a [I\^ _u�B� w X ;La d \^1^ gB_uZBo ` _d \^ [feIXLg ^ C 3 7�hkjml �T_PZBo `@^ [f_ zI`b^ _uqÆJ áBl Ü W�ZBXPqBo
� w \^ o ^ ZR[fXPZBo `@^ o w \^ o{q ` [F_t[foTg ^�` y{\^ Z ^1w # ab^m8 XVZBgI_ d ^ ZV[F_ `b^
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_t[r[ ^ ZBgLq l�h _ w _ ab`@`b^ q w o 6 ZIXVqBoiZBXu[rXVZBo } q ^V6 gI_uZBo ` _ w \^ # a XPZ or�Ie�\^�wra } q ^P6v`@^ o w \^ o{q ` [f_u[fo�g ^` _ d \^ [feIXLg ^ C 3 7�hkj J�OVWTo{XVZR[ > � wr^ o } q ^�AYa g ^ ZR[ a } q ^ o�_uq w \^ o{q ` [F_t[ ^1; _P��[ 6 d Õ^ d ^ _uq 4 X a o a Zv_+# ^ gLq ��X a ZR[g ^ [ w _PZBo a [ a XVZ l �
_uZBo ` _ w \^ # a XVZ or�Ie�\^1wfab} q ^V6L` _Y� w \^ � a o a XPZ g ^m` _ d \^ [feIXLg ^ C 3 7�hkj o1y�\^ [ ^ ZBg._Pq } qv_t[ wfa��^ d ^�Fe a@9�wf^ _P� w��^ o `b^$4Rabw #Pq `b^Pl�h=w��^ o�gIq ��X a ZV[�g ^ [ w _uZBo a [ a XVZ 6B`b^$w \^ o{q ` [F_t[Tg ^�4�a@^ ZV[T[ w��^ oTo ^ ZBo a@zI`b^ _Pq �1_ ` �1q ` gLqZIX d zIwf^ g"y XL�1�1qI�B_u[ a XPZ M �uy ^ o{[|�vXVq w � ^�` _ } q ^�`@^ � wf^ d ab^1w X w g wf^ gLq�g/\^�4P^�` XV�I� ^ d ^ ZR[
Z ^ orq���[|�B_Po
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_ 4 XPZvo ^ ofof_ � \^ g"y _P�I� `bab} q ^�w � ^ [{[ ^2a g/\^�^ ��XPq w�6 _ d \^1`ba X wr^�w ZIXRow \^ orq ` [f_t[FocgLq d X�g �^1`b^ gky _u�I�B_ wrab^ d ^ ZV[ �_Yg ^ q ; Z a@4V^ _Pq ; d _ a o�_Y�1_PqBo ^ g ^ oc� w X zI`��^ d ^ o�Z�q d \^�wra } q ^ o 6 ZIXPqBoZ"y _ 4 XVZBo=�B_Vo w \^ qBofo a&�_2� ^�� XVq w�l � XVqBo ^ or��\^�w XVZBo ` y _P�I� `bab} q ^�w gB_uZBo�� ^ d XLg �^1`b^i^ [ w \^ o{XVqBg wf^c`@^ � w X zI`��^ d ^ gLqd XLg ^ o{�Bq wrab^ q ; g ^ ZIXu[ wr^ d \^ [reIXLg ^Vl
�Y��� ¨Ð'2!.-�¥1+.©&0:'$!
�
_uZBoY� ^ [{[ ^ �B_ w [ ab^P6 ZBXPqBoY_ 4 XPZBox\^ [fqBg a \^ qIZ d XLg �^1`b^.} q a d \^�` _PZ # ^�8�^1w d a XVZBo ^ [ z XVorXPZvo l � ab^ Z } q ^` _ d \^ [feIXLg ^ C 3 7�hkjm6 �:X d$d ^ ZIXPqBo ` y _ 4 XPZBoTo a #PZB_ ` \^P6 � ^1w d ^ [{[ ^ qBZ ^�z XPZIZ ^ g ^ or� wra �L[ a XPZ?g ^ oT� w XP� wfa \^ [I\^ o�Ie � o a } q ^ oDgI_uZvo `b^ o�o � o�[ �^ d ^ o 8�^1w d a XVZ ab} q ^ o�orXPZ*_P�I� `ba ��_t[ a XPZ*_Pq d XLg �^1`b^ g ^ � l CL�Fe �qL[r[ ^T^ [ Gvl �T_ h�w X 4�a@�g ^ ZB� a _*J�CI��QVQuW=o�y _ 4��^1wf^ qBZ*� ^ qÆ\^ Z a # d _t[ a } q ^PlVn Z ^:9�^ [ 6 gI_uZBoD� ^ d XLg �^�`@^i` _ wf^ o{[f_Pq w _t[ a XPZYg ^i` _2o � d \^ [ wrab^> Jºg a@9 \^1wf^ ZB� ^|^ ZR[ wf^|`@^ ZIX d zIwr^ g ^ o z XVorXPZBo ^ [ `b^ ZIX d zIwf^ g ^ o 8�^�w d a XPZBoFW } q a�^ o�[ zIwra oL\^1^ o{��XPZR[F_uZ�\^ d ^ ZR[_uq�Z ab4P^ _uqxg ^ �FeB_ d � d X �V^ Z 6 gI_PZBo ` _ d \^ [feIXLg ^ C 3 7�hkj ^ Z qI[ ab`@a or_PZR[ ` y _u�B� w X ;La d _t[ a XPZ g ^ 3 w _uZ E�a Z #o�y _ 4��^�wr^ qIZ,� ^ q g a �*� ab`b^Pl � XPqBo w _P�I� ^1` XPZBo } q ^P6 gB_uZBo ` _ w \^18 \^1wf^ ZB� ^ J�� ^1w KP�PW 6B` _ d \^ [feIXLg ^ C 3 7�hkj _¢\^ [I\^g/\^{���_�_P�I� `bab} q�\^1^,�_.� ^ d X�g �^1`b^�^ Z qL[ ab`@a of_uZR[mqIZ�XP��\^1w _t[ ^ q w gky ^1; � a [f_t[ a XVZ 7ihkj�`ba Z/\^ _ a@wf^$^ Z z XRo{XVZ l(� XP[ wf^\^ [rqBg ^V65^ Z 8 _ a [ 6 �:XVZBo{[ a [rq ^ qIZ ^�^1; [ ^ ZBo a XPZ2g ^ � ^ [ w _ 4 _ a@`<l5�"^�z qL[(� wfa Zv� a �B_ ` g ^ ZIXP[ wf^ \^ [rqBg ^ \^ [I\^ g ^�w \^ orXPqBg wr^`b^ � w X zI`��^ d ^ gIq d XLg ^ o{�Bq wrab^ q ;�} q ak^ o{[�_u�I�B_ w q ` X w o/g ^
` _$� wf^ d a��^1wf^ _u�B� `@a �1_u[ a XPZ lIj�Ý Z.g ^|w \^ orXPqBg wf^ � ^� w X zI`<�^ d ^ ZIXVqBom_ 4 XVZBoT[ ^ ZV[I\^ gky _ d \^1`ba X wf^1w
` y XP��\^1w _t[ ^ q w gky ^1; � a [f_t[ a XVZ 7�hkjm6"^ Z a ZB�1X w �vX w _PZR[�g ^ o
[ ^�w d ^ o} qB_Pg w _u[ a } q ^ o ^ Z z XVorXPZBocg ^ [ � � ^ � � l�
_uZBoDZIXu[ wr^ \^ [fqBg ^V6�} q ^ � ^ o{X a [cgI_PZBo ` _ w \^ # a XPZ*or�Ie�\^�wra } q ^ XPq gI_uZvo ` _ w \^ # a XVZ*g/\^18 X w d \^1^P6P` _ d \^ [feIXLg ^C 3 7�hkj �_ÆgLXVZIZ�\^ g ^ [ w��^ o z XVZBo w \^ orq ` [f_t[Fo �vXVq w ` y{\^ Z ^1w # ab^ 8 XVZBgI_ d ^ ZR[f_ `b^�^ Z¸�:X d �B_ w _ a o{XVZä_ 4P^ � `b^ od \^ [feIXLg ^ o�S
� 6 � 3 C ^ [ 7�hkjml�n Z ^19�^ [ 6 �:XVZV[ w _ a@wf^ d ^ ZV[ �_ ` _ d \^ [reBX�g ^?7�hkj } q aTzIwfa o ^,`b^ � wra ZB� a � ^4 _ wfa _u[ a XPZIZ ^1` g ^
7ca [ � 6 qIZ ^ _ d \^1`ba X w _t[ a XPZ�gI_PZBo `b^ �1_ ` �1q ` g ^i` _ 4 _ `b^ q w d X �V^ ZIZ ^ g ^�` _mg ^ Zvo a [I\^$�_|qIZ*�:X w �vogI_PZBo ` y�\^ [F_t[ 8 XVZBgI_ d ^ ZR[f_ `�7�hkj�6 � ^1w d ^ [ �_ ` _ d \^ [feIXLg ^ C 3 7�hkj g ^Hwf^ or� ^ ��[ ^�w � ^ � wfa ZB� a � ^ d Õ^ d ^ _Pq4 X a o a ZB_+# ^ gIq*�vX a ZR[Dg ^ [ w _uZBo a [ a XPZ l � XPqvo w _u�I� ^1` XPZBo�_uqBofo av} q ^ gI_uZvo ` _ �1XVZ ^ g/\^18 X w d \^1^P6t` _ 4 _ `b^ q w � w XP� wf^g ^ eB_PqL[ ^ \^ Z ^�w # a@^ � w X�gIq a [ ^ �B_ w|` _ d \^ [feIXLg ^ C 3 7�hkj�6 �:X d$d ^ � ^1`b`@^ � w XLgLq a [ ^ �B_ w|` _ 7ihkj o�[F_uZBgI_ w g 6o�y a g ^ ZR[ a ÝB^��_ ` y�\^ Z ^�w # a@^ gky ^:; � a [f_u[ a XPZ ^:; _P�:[ ^ � � � l � ^ � ` qBo 6 gI_uZBo ` _ �1XVZ ^ o{�Be/\^1wfa } q ^P6 � ^ [{[ ^c4 _ `@^ q w � w XP� wf^o�y a g ^ ZR[ a ÝB^.�_ ` y�\^ Z ^�w # a@^ g"y ^1; � a [F_t[ a XVZ ^:; _P�:[ ^ � � ��� l�n Z � ^2} q a �:XVZB� ^�w Z ^ � ^ d XLg ^V6 ZIXPqBoTo a #PZv_ ` XPZBo } q ^`b^ o�g ^ q ; d \^ [feIXLg ^ oYC 3 7�hkjµ^ [ 7�hkj o{[f_PZBgI_ w gpgI_PZBo `@^ oYg ^ q ;pw \^ # a XPZBo2gLqÆo � o{[ �^ d ^ � w X�gIq a o ^ ZR[Yg ^ ow \^ orq ` [f_t[Fo=� w XL�Fe ^ oDgLq���_ ` �:q `�^1; _V��[ 6 of_uq 8 _Pq 4 X a o a ZB_+# ^ gLqH��X a ZR[�g ^ [ w _uZvo a [ a XPZ 6 X �q ` _ d \^ [feIXLg ^ C 3 7ihkj_u�B�vX w [ ^ qBZ ^|` \^ # �^1wf^ _ d \^�`@a X w _t[ a XVZ l � XPqBo�ZBXu[rXVZBoc_uqvoro a"} q ^ gI_uZvo ` _ w \^ # a XVZHg/\^18 X w d \^1^P6R` _ 4 _ `@^ q w � w XP� wf^g ^ eB_PqL[ ^ \^ Z ^�w # a@^ g ^|` _ d \^ [reIXLg ^ C 3 7�hkj o1y a g ^ ZR[ a@ÝB^H�_ ` y�\^ Z ^1w # ab^ gLq � wf^ d a@^�w \^ [F_t[ ^:; � a [I\^
8 XPZBgI_ d ^ ZR[f_ `J } q a � ^ qI[�Õ^ [ wf^ _uqBofo a�a ZR[ ^1w � w \^ [I\^ �1X d�d ^D` y�\^ Z ^�w # a@^ gky ^1; � a [f_t[ a XVZ$gIq$o � o�[ �^ d ^ _ 4V^ � � z XVorXPZBo ^ [ 8�^�w d a XPZBoFW l
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^ [ a@` gLX a [|Õ^ [ wr^
^ Zv�:X wf^ _u�I� w X 8 XPZBg a<lLn Z.XPqI[ wf^P6 ZIXVqBocor_ 4 XPZBo } q ^�` y a ZB� ` qBo a XVZg ^ o�[ ^1w d ^ o } qv_Pg w _t[ ab} q ^ o ^ Z z XRo{XVZBo/gI_uZBo ` y XV��\^�w _u[ ^ q w gky ^:; � a [f_u[ a XPZ 7�hkj�^ Z # ^ Zvg wr^ qIZ ^
4 _ `b^ q w � w XP� wf^orqI�I� ` \^ d ^ ZV[F_ abwr^ gI_uZBo `b^ �1_ ` �1q ` C 3 7�hkjml � ab^ Z } q ^ gI_uZBo ` _ �1XVZ ^ or�Ie�\^1wfab} q ^V6 ZIXVqBoD_ 4 XPZBo wr^ d _ wf} q�\^�} q ^� ^ [{[ ^Y4 _ `@^ q w � w XP� wf^ o1y a g ^ ZR[ a@ÝB^ �_ ` y�\^ Z ^1w # ab^ gky ^1; � a [f_t[ a XVZ ^:; _P�:[ ^ � � �(% 6 gI_uZvo ` _ ��XPZ ^ g/\^18 X w d \^1^ ZIXPqBoZ"y _ 4 XVZBoi�v_PoT�Iq a g ^ ZV[ a Ýv^1w � ^ [ \^ [f_u[
_ 4P^ �mqIZ¸\^ [F_t[|gLq?or� ^ ��[ wr^ g ^$` _ orX ` qL[ a XPZ ^:; _P�:[ ^Pl�h _ w �:XVZBoL\^�} q ^ ZV[ 6��XPq w � ^ d XLg �^�`@^ d \^1` _uZ # ^ _PZV[ z XRo{XVZBo ^ [ 8�^�w d a XPZBo 6 _uq d X a ZvoªgB_uZBo ` _
�IeB_Po ^ _ 4P^ �/o � d \^ [ wfa@^DzIwfa oL\^1^ J��Iev_Po ^� _ d z q � � X ` gIo{[rXVZ ^ W 6B` _�[re�\^ X wrab^ Z"y ^ o{[i�B_Po ^ ZB�1X wf^ orq��*or_ d$d ^ ZV[
_uq ��X a ZV[
�vXVq w ��XPq 4 X abw � w \^ [ ^ Zvg wr^ g ^gLXVZIZ ^1w g ^ o w \^ orq ` [f_t[Fo��:XPe�\^1wf^ ZR[fo ^ [ig ^ [ w��^ o z XPZBo } qB_ `@a [I\^ o l



N1Ô Ü ���������
	���� � � � 
��� �'� 	 �
	2����	 ������� �'� ���
���



� � � ��
 ���� � � � � 

� �	�


 � � � � � ���T� � � � ���� �� � ���T� �

N1Ô á






 � � � � � ���T��� � � �� � ���� � �T� �
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� l 3 y ^ o�[2qIZ ^Ha ZB�1XPZBo a o{[f_PZB� ^ �B_ w � ^*} q ^�` _ 7ihkj g �^ o `b^ g/\^ �B_ w [ 6"^ o�[ z _PoI\^�^ o{q w2` y e � �vXP[re �^ o ^ g ^` y ^1;�a o{[ ^ Zv� ^ gky qIZ�\^ [f_u[ 8 XPZBgB_ d ^ ZR[f_ ` �1X wfw \^�` \^Pl �T_PZBo�g ^ o|[ w _ 4 _uq ; _uZR[I\^1wfa@^ q w o�XPZp_ w \^ qBofo aT�_,�:X wrwfa # ^1w � ^g/\^18 _uqL[ ^ ZH��_ ` �:q ` _uZR[ `@^ o 8 XVZB��[ a XVZBoDg ^ �:X wrw \^�` _u[ a XPZBo(_ 4V^ �cqIZ 4�a g ^ �:XVZV[ ^ ZB_PZR[/g/\^{���_ `b^ o/�:X wfw \^1` _t[ a XVZBo 7�hkjml3 ^1` _ d �^ Z ^ �_ g ^ ox\^�} qB_t[ a XVZBomZIXVZ `ba Z�\^ _ a@wf^ o2_uqL[fX � �:XPe�\^1wf^ ZR[ ^ o } q a XPZR[p\^ [I\^�z _u�I[ a oL\^�^ o > C ^�` 8�� 3 XPZBo a o�[ ^ ZR[7�hkj J�C 3 7�hkj W A�^ [ } q a XPZR[D�1XPZIZ�q w \^ � ^ d�d ^ ZR[�g ^ [ w��^ o z XVZBo�orqB��� �^ o�gI_PZBo ` _ w \^ orX ` qL[ a XPZYg ^ d X�g �^1`b^ oDgLq� w X zI`<�^ d ^*�_ � �1X w �Bo l 3 ^ � a _�ZIXu[F_ d�d ^ ZR[ \^ [I\^�`b^ �1_Po w \^ � ^ d$d ^ ZV[igB_uZBo ` _ w \^ orX ` qL[ a XPZ.gLq d XLg �^�`@^ gky _u� ��B_ wrab^ d ^ ZR[ d q ` [ a � �:XVqB�Fe ^ o�Jº��CLKPK M S ~ �
CLU Ü W 6V} q aB^ o�[D�B_ w _ a@`b`@^ q w o ^:; _P�:[ ^ d ^ ZR[�o{X ` q zB`@^ �v_ w(` _ d \^ [feIXLg ^g ^m7ca �FeB_ w gIorXPZ�J 7�a �5QtUPW�� ^1w d ^ [r[f_uZR[i_ a ZBo a g ^ [ ^ o{[ ^�w�` _ } qB_ `@a [I\^ g ^ o w \^ orq ` [f_t[Fo�C 3 7�hkj�l 3 ^ � ^ ZBgB_uZR[ 6 XVZ��XVofo �^ g ^ ��XPq w2` y a Zvo�[F_uZR[m[ w��^ o|� ^ q gky ^:; ��\^�wrab^ Zv� ^ _ 4P^ � ` _?C 3 7�hkj ��XPq w g ^ o$o � o{[ �^ d ^ o } q a o ^ [ w XPq 4V^ ZR[gI_PZBo�qIZ ^ �IeB_Vo ^ _ 4V^ �|o � d \^ [ wfab^ o{��XPZR[f_PZ�\^ d ^ ZR[ zIwra oL\^1^Vl 3 ^ � a�^ o{[iZIXP[f_ d$d ^ ZV[ `@^ �1_Poi�vXVq wi` _Y�Iev_Po ^ o{q �� ^1w �Bq a g ^ XPq.o{qI� w _V�:XPZvgLqB��[ wra � ^ g ^
8�^1w d a XVZBo ^ Z a ZR[ ^1w _P��[ a XVZ lI� y X zI��^ ��[ a 8 g ^ � ^ [ w _ 4 _ ab` \^ [f_ a [�g ^ �1X d zB`@^�w� ^ [{[ ^H` _P�:qBZ ^Pl 3 X d�d ^ XPZpgLX a [�_ 4 _uZB� ^1wH�_.[tÕ_t[rXVZBomZBXPqBo2_ 4 XPZvom�FeIX a o a qIZ d XLg �^�`@^ orq��*of_ d�d ^ ZR[2�:X d �� `bab} q�\^ �vXVq w ��XPq 4 X abw [ ^ o{[ ^�w�` _*C 3 7�hkj gI_PZBo ` _��IeB_Vo ^�zIwfa oI\^�^ _ 4V^ �T[rXVqL[ ^ oio ^ oc�1X d � `ba ��_t[ a XPZvo 6 d _ a o ^ Zd Õ^ d ^ [ ^ d �vo|o{q��*of_ d�d ^ ZR[|o a d � `@^ ��XPq w|} q"y qIZ ^ �:X d �B_ w _ a o{XVZ,_ 4P^ � ` _�orX ` qL[ a XPZ ^:; _P�:[ ^ o{X a [���XVofo abzI`b^^ [$�vXVq w2} q ^�`@^ o2��_ ` �:q ` o wf^ o{[ ^ ZR[2gI_uZvo�g ^ o2g a d ^ ZBo a XPZBo zIa@^ Z �:XVZR[ w ÕX ` _ zI`b^ o l 3 ^ d XLg �^�`@^H^ o{[ `@^ d X�g �^1`b^gky _u�I�v_ wfa@^ d ^ ZR[ �_�g ^ q ; Z ab4P^ _uq ; _ 4V^ �ig/\^ #(\^ Z�\^1wf^ of� ^ Zv� ^/^ [ wr^ d � `@a orof_+# ^i} q ^1` �:XVZ } q ^Pl�h XPq w � ^�8 _ abwf^P6 ZIXPqBo_ 4 XVZBo=g&Õq*g"y _ z X w g¢\^ � wfa@wf^c`b^ Si_ d ab` [rXPZ a@^ Z ^ Z wf^ � w \^ o ^ ZV[F_t[ a XVZ$g ^
} qB_Po a � �B_ w [ a �1q `@^ o lun ZBorq a [ ^i` _�C 3 7�hkj _\^ [I\^�8 X w d q ` \^1^ _ 4P^ �c� ^ o } qB_Vo a@� �v_ w [ a �:q `b^ o�J ` _2C 3�� 7�hkj W=X �q `b^ o 8 XPZB�:[ a XPZBo/g ^ �:X wfw \^1` _t[ a XVZ ^ ZR[ wr^ ZV[�gI_uZvo `b^ZIX � _uqHgky a ZV[ ^1w _P�:[ a XPZ J5\^ � w _PZV[F_+# ^ W(o a�zIa@^ Z } q ^
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