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Crñ$If[oJhJY^�P�]KJMJYH�N`P�H���IK[oJMUYLOJ'RKHDCBñ��fï#H%UECrñ�� � uwGr[$TY]KL�UVH�R`H�NKXZa�lKJYH�Td[oLWNKTYLrRK^�ôKNKLOHEH�TMUUVJMÃ�T#P�XoNKN¡]KHEH%U'T���[oIKIQH�bObWH�b�[�TM]KLWUYH�RKHGF!LOlQXZNf[oP�P�L�u
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��Æ*XZNeUYJYH�J#¿¡]KH�pQIQXZ]KJ�UYXZ]`U#�/pfXZNÜ[�bO[�JYH�bO[�UVLWXZN Crñ Crñ�ò � «�C �ñÏòwï i�2 4.k 6 ñ u��vdN¨TYH7UVJMXZ]`xZH�£¤[�P�H¢��]KN¹H�TYP�[obOLWH�J���� a$[oJYPª©`H�T�p!H�U�XZN¹[=RKH�TËmY[oa�lwH�T�[oTYTMH�Ì;ÍZJV[�NKRKH�T
IQXZ]KJ�a_XZNeUVH�JEbWH�TEa�[oJMPª©KH�TEIf[oJE]KNKH�Xo]¦If[oJERKH�]tswp/a�[oLWT�If[oT�IK[oJEUYJYXZLWT�u/Æ*XZNeUVJMH�JE¿n]`H
bOH�NKXoa�lKJYH�RKH.a$[oNKLOÃ�JYH�TSRKL � ^�JMH�NeUVH�Th¿¡]��µXZN�[�RKH.a$XoN¡UYH�J#bó�µH�TMP�[obWLOH�JSH�TMUh^�ÍZ[obB��CBñ`ur¼¤³![oJ
H%stH�a$IKbWHop�XoN3IQH�]tU�a$XZNeUYH�J�]KN-H�TMP�[obWLOH�J���UVJYXoLOTda$[oJYPª©`H�T�RKH�UVJMXZLOTËa�[oN`LOÃ�JMH�T�c°]KNKH�If[oJ
]KNKH�pfXZ]¢]KNKH�a�[�JYPª©KH�IK]KLWTSRKH�]ns°pÇXZ];RKH�]ts¢a$[oJYPª©KH�T#IK]KLOT#]KN`HouÑ½

³![oJÅ£{XZLOT�pSLOb�IQH�]`U¢·�UYJYH3]`UVLWbOH=RKH-NKH3If[oT¢H�TMTV[ � H�JÜRKH3IKJMXZ]`xZH�J*R`LOJYH�P�UYH�a_H�NeUÜbO[ IKJYXZI`JYLO^%UV^
RKH�a$[oNKR`^�Hopfa$[oLWT�R��µH�NÜI`JYXZ]`xoH�J#]KNKH.¿¡]KL�TYXoLWU#]KN;IQH�]¢IKbO]KTS£{XZJÅUVH�uWu�u
®E¯��°�F�F���F��±����;Æ*XZNeUVJMH�J#¿¡]KHopÇIQXZ]KJ�UVXo]`U#�!pfXZN¢[�bó�µLONK^�Íe[obWLWUV^
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¼¤Ú�NKR`LOP�[qUVLOXoNÜc¡a$XoN¡UYJYH�J<b�[.IKJYXoIKJYLW^�UV^'H�N�JYH�a_IKbO[
	�[oNeU�áEIf[oJ�á 4¦kà|��*Rf[oNKT�bOH#UVH�JYa_HËRKHhRKJYXZL�UVH�u ½
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Gr[7RKH�TYP�H�NeUVH_LON`ôKNKLOH�H�TMU.bOH�IKJYLWNKP�LWIwH�TMH�bWXZN=bOH�¿n]`H�bObWH�LOb/N��µH%stLOTÅUVH�If[oT�RKH�TM]KLWUYH�TMUYJYLOP%UVH�a$H�N¡U
RK^�P�JYXZLWTYTY[oNeUVH�R��µH�NeUYLOH�JMT�IQXZTYL�UVL�£{T�u &<HÜI`JYLON`P�LOIQH¢H�TMU�JYH�RKXZ]`UV[olKbOH¢IQXZ]KJ�I`JYXZ]`xoH�J$¿n]°��LWbhN��µH%stLWTMUVH
If[oThRKH�TMXZbO]`UYLOXZN¢�_P�H�JÅUª[oLWNKT'IKJYXZl`bOÃ�a_H�T#£¤[oLWTV[oNeUhLONeUVH�JMxZH�NKLOJ'RKH�TËNKXZa�lKJYH�TËH�NeUYLOH�JMT�cÇTYL/�$IK[oJMUYLOJ
R��µ]KNKH�TMXZbO]`UYLOXZN°pQXoN=TV[oL�UËH�N�£¤[olKJYLW¿¡]KH�Jh]KNKH�[o]tUVJYHETMUYJYLOP%UVH�a$H�N¡UdIKbO]KThIwH%UVL�UVH�a$[oLWT'UYXZ]qmMXZ]KJMTËH�N
NKXZa�l`JYH�TËH�NeUVLWH�JYT�pwH%Ud¿¡]��µXZN=IQH�]`UËJYH�P�XZa_a$H�NKP�H�JËLON`RK^�ôfN`LOa_H�NeU�pw[obOXoJYT'bOH.IKJYXZl`bOÃ�a_H.LONKL�UVL�[�b�N���[
If[oT#RKH�TYXobO]`UYLOXZN�u�u�u
®E¯��°�F�F���F� ±�±7� (#^�TMXZ]KRKJMH�H�N�N`XZa�lKJMH�TËH�NeUVLOH�JYThbó�µ^�¿¡]f[�UYLOXZN;õ���i á����'«����
�Ïu/¼¤Ú�NKR`LOP�[qUVLOXoN§c
JYH�a�[oJM¿¡]KH�J#¿¡]KH�õ�H�TMUhIf[oLOJ�u ½

� ]`UYJYH<£{XZJMa�]KbO[�UVLWXZN�RK]�a_·�a_HjI`JYLON`P�LOIQH'cqUYXZ]`UVH�If[oJÅUVLOHjNKXZNExtLWRKHjRKH��¹[oRKa_H�U!]KN�IKbW]KT/IQH�UYLWU
^�bW^�a_H�NeU�utÊËHËa$[oNKLWÃ�JMHhÍZ^�NK^�JY[obOH�p¡Po�µH�TMU<UVXZ]qmMXo]KJYT�]KNKHËlQXZNKN`HËTMUYJV[�UY^�ÍZLWHope£¤[oP�Hd��]KN�H�NKTMH�a�lKbWHËRKH
IwXoTYTYLWlKLObWLWUY^�T�pqRKHSP�XZa$a_H�N`P�H�J!If[oJFHCsK[�a$LWNKH�JFbO[dIKbO]`TFIwH%UVL�UVHdcÇÒdTMXZLWU/õ�bO[dIKbO]KT!IwH%UVLWUYH�TYXobO]`UYLOXZN�ÔZp
XZ]=H�N`P�XZJMH¢Ò�TYXZL�U��-bOHEIKbO]KTËIwH%UVLWUË£¤[oP�UYH�]KJdI`JYH�a_LOH�JËRKH�� Ôeu�u�u�TYXZNeU�R`H�lwXZN`TdRK^�IK[oJMU�Rf[�NKTdRKH�T
IKJYXolKbOÃ�a$H�TSR��Ñ[�JYLWUY©Ka_^�UVLW¿¡]KHou
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GBH$IKJYLWNKP�LWIwH�RKH�T�LWN¡x�[oJML�[oNeUYT.H�TMU�[oTYTMH�Ì$x�[oÍo]KHopBPo�µH�TÅU�IKbW]`U /oU.]KN`H$a_^�UY©KXtR`H$¿¡]��µ]KN¦^�NKXZNKP�^
a�[qUV©K^�a�[�UYLO¿¡]KHdI`JY^�P�LOT�u
�$�����#�F���B��<���3��� ��!S���"!S���!�.���nLr]`NKH�¿¡]f[oNeUYLWUV^EH�TÅUdP�XoNKTYH�JMxZ^�H�If[oJ']KNKHEP�H�JÅUª[oLWNKH.P�b�[�TYTYH
RKH�UVJV[�NKTM£{XZJMa�[qUVLOXoNKT�p°[obOXZJMT�LObFH�TMU.LOa_IQXZTYTMLOlKbWH�RKH�If[oTMTYH�J.R��µ]KNKH_TYL�UV]f[�UYLOXZN-�;]KNKH$[o]`UYJYH�X7+3b�[
¿¡]f[oNeUVL�UV^�H�TÅUhR`L � ^�JYH�NeUVH�H�N¢]`UVLWbOLWTV[oNeUSTMH�]KbWH�a_H�NeU'RKH�TSUVJY[oNKTÅ£{XZJYa$[�UVLWXZNKT�R`H.P�H�UMUVH�P�bO[oTYTMHou
&<H*TMXZNeU�TMXZ]`xZH�NeU�bWH�T�TYH�]KbOT�a_X � H�NKT_¿¡]��µXZN [-IwXo]KJ�IKJYXo]`xZH�J$¿¡]KH¢P�H�JMUª[�LONKH�T_Pª©`XZTYH�T�TYXoN¡U

LOa_IwXoTYTYLWlKbOH�T�u°¼�³\JYXo]`xZH�J'¿¡]KH�¿¡]KH�bO¿¡]KH�Pª©KXZTMHEH�TMU#IQXZTYTMLOlKbWHdH�TÅUhTMXZ]`xoH�NeUËI`bO]KT�£¤[oP�LObWH�cKLWb°TY]tØ_U'RKH
RKXZNKN`H�J#]KN¢H%stH�a_IKbOH�u ½

Gr[�If[oJMLWUY^dH�TÅUËTMXZ]`xZH�NeUËb���]KN;RKH�Tha_H�LWbObWH�]KJMT<LONex�[oJML�[oNeUVTS¿¡]KH�b���XZN;IK]`LOTYTMH�UVJYXo]`xZH�J�u�uWu
®E¯��°�F�F���F��±wÁ¢�7³/H�]tUM¾�XoN*JMH�P�Xo]`xnJYLOJS]`N*^�Pª©KLO¿¡]KLWH�J$#�%&#$[�xoH�P.RKH�T#RKXZa_LON`XZTdk'%-á\À
®E¯��°�F�F���F�A±QÈÜ��¶hN`H$£{H�]`LObObWH�RKH�IK[oIKLOH�JEH�TMU�RK^�Pª©KLWJY^�H�H�N§UVJYXoLOT.If[oJMUYLOH�T�u)(\NKTY]KL�UVH�p/b���]KN`H$RKH
P�H�T.IK[oJMUYLOH�TËH�TMU.RK^�Pª©KLOJM^�H�RKH�NKXo]`xZH�[o]§H�N=UVJYXoLOTdIf[�JMUVLWH�T�p°H�U.[�LONKTMLFRKH�TY]`LWUVH�u�³/H�]`UM¾�XZN-XZl`UYH�NKLWJ�p
H�N;ôfN¢RKH�P�XZa_I`UVH�pf]KN7UVXoUV[ob�RKH�P�H�NeUËIK[oJMUYLOH�TfÀ
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®E¯��°�F�F���F��±K×=�7¶hNKH�ÍZJMH�NKXZ]`LObObWHËRKXoa$H�TMUVLW¿¡]KH.[�^%UV^�IKbO[oP�^�H.IK[oJSTYXZN¢a$[�ÓOUYJYHdRf[�NKT#]KNKH.TV[obWbOH
RKH�lf[oLWNKT�P�[�JYJYH�bO^�H�X7+;TYXZNeU'LONKTÅUª[obWbO^�T<]KN¢[olKJML�¼ � ½<H�U#]KN`H.lK[oLOÍZN`XZLOJMH�¼���½%uKGB[�ÍZJMH�NKXZ]`LObObWHËTY[o]`UVH
RKH_P�[oJMJYH�[�]§H�NÎP�[�JYJYH�[o]¦�;b�[7JMH�Pª©KH�JYPª©KH�R`H$b���H�N¡UYJY^�H_bO[7lf[oLOÍoNKXZLOJMH�IKbOH�LONKH�R°��H�[o]�u)(\bObOH�N`H$TY[oLWU
TV[o]tUVH�J#¿¡]KH.RKH�T#a$[oNKLWÃ�JYH�TSLONKR`LO¿¡]K^�H�T#If[oJSbOH�T��fÃ�Pª©KH�TËTM]KJ#bOH�RKH�TYTYLWN§c

A

B

� JYJMLWxoH�JV[à¾�UM¾�H�bWbOH���If[oTMTYH�JhRKH�TMXZNÜ[�lKJYL���bO[�lK[oLOÍZN`XZLOJMHBÀ
®E¯��°�F�F���F� ±:�;� (�TÅUM¾�LOb¡IwXoTYTYLWlKbOHjRKH�JY^�IK[oJMUYLOJrbOH�TrH�NeUYLOH�JMT<kZîªátî�ð�ð�ð%îªâZâ'H�N�kok<ÍZJMXZ]KIQH�T!R`LOT{mMXoLONeUVT
RKH;UVJYXoLOT�^�bW^�a_H�NeUVT_Pª©f[oP�]KN�pjRKH*TMXZJMUYH*¿¡]KH¢Rf[oN`T�Pª©f[o¿¡]KH*ÍZJYXo]KIwH;b���]KN¹RKH�T�^�bW^�a_H�NeUVT_TYXoLWU_b�[
TYXZa_a_H�RKH�T#RKH�]ts*[o]`UYJYH�TfÀ
®E¯��°�F�F���F�²± �*�;ÄZÄ-[oJYlKJMH�T$TYXZNeU�a_LOT�H�N JYXZN`RE@jTM]KJ�Pª©K[o¿¡]KH=[oJMlKJYH¢TYH*IwXZTMHÜ]KN´P�XZJMlwH�[o]�u
�/Xo]`UVH�T<bOH�T�a_LON¡]`UYH�T�pnR`H�]ts�P�XZJMlwH�[o]ts$TYHhRK^�I`b�[oP�H�NeU<Pª©K[oP�]KN7TM]KJ<]`N�[oJMlKJYH#xZXZLWTYLWN�RK]$bOH�]`J�u�(\TMUM¾
LObfIQXZTYTMLOlKbWHSIwXo]KJ�bWH�T�P�XoJYlQH�[o]tswpn[oIKJMÃ�Tj]KN�P�H�JÅUª[oLWN$NKXoa�lKJYH#RKH'a_LON¡]`UVH�T�peRKH'TYHhJV[oTMTYH�a�lKbOH�J\UVXZ]KT
TY]KJ#bWH�a$·�a$H�[oJMlKJYH�À

GBH�ThT � a$^%UVJYLWH�T#TYXoN¡U']KN¢P�[�T'IK[oJMUYLOP�]`bOLOH�J<R��µLONex�[oJML�[oNeU�c
�$�����#�F���B�¨�<� ������êw�!�j�ó�Ü�æ�nLQ]`NKHhTMLWUY]f[�UVLWXZN�H�TÅU�T � a_^�UYJYLO¿¡]KH'H�U�¿¡]��µXZN�NKH'IwH�]`U�b�[�UVJV[�NKTÅ¾
£{XZJYa_H�JË¿n]°��H�NÎ]`UYLObOLWTV[oNeUËRKH�T�UVJY[oNKTÅ£{XZJYa$[�UVLWXZNKTdT � a$^%UVJYLW¿¡]KH�T�pB[obOXZJMTdXZN3NKH�IQH�]`U.If[oT.[oJMJYL�xZH�J��
]KNKH�TYL�UV]f[qUVLOXoN7NKXZN¢T � a$^%UVJMLO¿¡]KHou
®E¯��°�F�F���F� ±:�¢��¶hN*mMH%UVXZN H�TMU�IQXZTY^�TY]KJ�Pª©K[o¿¡]KH7P�[oTMH7R��µ]KN Rf[oa_LOH�J	�%
�tu!GBH�T�P�[�TYH�T�R`]
Rf[oa_LOH�J.TMXZNeU�JMH�IQ^�JM^�H�T�RKH�bO[;a$[oNKLWÃ�JMH_TM]KLWx�[oNeUYHÜcBb�[;P�[oTMH�P�H�NeUVJY[obOH$[*bWH�T�P�XnXZJYR`XZNKNK^�H�T52 õ´«

`î ��« 
 6 @�b�[7P�XnXZJYR`XZNKNK^�H�õ [o]KÍZa_H�NeUVH�RKH;k�xZH�JYT.b�[7RKJYXoLWUVH�H%U.b�[7P�XnXZJYR`XZNKNK^�H ��[o]KÍZa_H�NeUVH
RKH-k7xZH�JMT$bWH7©f[o]`U�u � LWNKTYL�bO[�P�[oTMH;H�N¹lf[oT_�=Íe[o]KPª©KH¢H�TÅU_b�[�P�[�TYH 2{õ�« 4hâ`î �´« 4hâ 6�H�U_b�[
P�[oTMH�H�N¢©f[o]`Uh��RKJYXoLWUVH�p*2 õ;«�â`î ��«�â 6CufÊËH�]ts�mMXZ]KH�]KJYT#IKJMH�NKNKH�NeU�pKUVXo]KJ'��UYXZ]KJ�pKRKH�T!mMH%UVXZNKT#H�N
JYH�TYIQH�P�UV[oNeUËbO[�JYÃ�ÍZbOH�TM]KLWx�[oNeUVH�c

� TYL\bWH�IKJMH�a_LOH�J�mMXo]KH�]KJ�I`JYH�N`R§]KN�mMH%UVXZN3TYL�UV]K^�TM]KJ�b�[�P�[�TYH 2{õÎ« zfî ��« } 6%p�LWb!RKXoLWU�[o]`TYTYL
IKJMH�NKRKJMHhbWH�T�mMH�UYXZNKT�RKH�T�P�[oTMH�T 2{õ7« 4Ë}Ïî ��«�z 6%p 2{õ7« 4hzÇî ��« 4h} 6\H�U 2 õ;«�}Ïî ��«�4Ëz 6:@

� TYLBbWH.R`H�]tstLOÃ�a$H�mMXZ]KH�]KJ'IKJYH�NKR�]KN�mMH�UVXoN*TMLWUV]`^ETM]KJhbO[_P�[oTYH 2{õ*«Âzfî �_«Â} 6%pÇLOb�R`XZLWU'[o]`TYTYL
IKJMH�NKRKJMHdbOH�TrmMH�UYXZNKT�RKH�TSP�[oTYH�T�2{õ7« 4Ëzfî ��«�} 6%p)2{õ¢«�4Ëzfî ��«.4Ë} 6�H%UG2{õ7«�zfî ��«�4Ë} 6%u

G�H\mMXZ]`H�]KJ�¿¡]KLQ[.ÍZ[oÍZNK^#H�TÅU<bWHSIKJYH�a$LWH�J�¿¡]KLQ[oJYJMLWxoHh�.[�UMUVH�LWNKRKJMHSb�[�TYLWUY]f[�UYLOXZN�X7+_LObfJMH�TÅUVH']KN$TMH�]Kb
mMH�UYXZN�pfTYL�UV]K^�TM]KJ#b�[�P�[�TYH�2{õ7«�kZî ��« 
 6%uK¶hN¢RKH�T#RKH�]ts�mMXZ]KH�]KJYT#IQH�]`UÅ¾�LOb°Íe[oÍZNKH�JÇÀ

GBH�T<LWN¡x�[oJML�[oNeUYTjIQH�]txZH�NeU�[o]KTYTMLw·%UVJMHhRKH#xZ^�JYL�Uª[olKbWH�Tj¿¡]f[oNeUVL�UV^�TjN¡]Ka_^�JYLW¿¡]KH�T�RK^�ôfN`LOH�T��EIK[oJMUYLOJ
RKH�T'RKXZN`NK^�H�T�u
®E¯��°�F�F���F��± -*���ÂIf[oJMUYLOJSR��µ]KN;UVJMLOIKbWH�UG2¤zÇîV}àî�06<XZN¢IQH�]`U'H � H�P%UV]KH�J#bó�µXZIw^�JV[�UYLOXZN7TM]KLWx�[oNeUYH�c

� XZN;Pª©KXZLWTYL�U#RKH�]ts¢R`H�T#NKXZa�l`JYH�T#RK];UVJMLOIKbWH�U�p`a_H�UYUYXZNKTSõ�H%U � @
� XZN_JYH�a$IKbO[oP�HSõ�If[oJ�2{õ 4� 6M|�� á�H�U ��If[oJ�2{õSi � 6Y|�� átpeH�N$b�[oLWTYTY[oNeU�bOHSUVJMXZLOTMLOÃ�a_H�NKXoa�lKJYH
LON`Pª©f[oNKÍZ^�u

B



³/H�]`UM¾�XZN-If[oTYTMH�J�RK]=UYJYLOI`bOH�UËLONKL�UVLO[ob 2óátî � átî�kÏ| � á 6Ë[o]�UVJMLOIKbWH�U�2ÅkZî � ánî�kSi � á76hH�N-JYH�TMIwH�P�UV[oNeU
P�H�ThJMÃ�ÍZbWH�TÇÀ

Gr[EIf[oJYL�UV^'JYH%xtLWH�NeUS�ERKLWxnLOTMH�JjbOH�T<NKXZa�lKJYH�T<H�NeUYLOH�JMT<H�N7RKH�]ts�P�Xo]KbOH�]KJYT<[obWUYH�JYNK[�UVL�xZH�a_H�NeUhctbWH�T
a�]Kb�UVLOI`bOH�T!RKHhá�R°��]KN`HhP�XZ]KbOH�]KJ�pobOH�T�a�]`bWUVLWIKbOH�T!RKHhádIKbW]KT#k'R°��]KN`HË[o]tUVJYH#P�XZ]KbOH�]KJ�uev�N_IQH�]`U�£¤[oLWJYH
b�[�a_·�a_H�Pª©KXoTYH�[�xZH�P$â�c°XZN=P�XZbWXZJYLWHETM]KP�P�H�TMTYLWxoH�a_H�NeUEbOH�T�H�NeUVLOH�JYTdH�N=UVJYXoLOTdP�XZ]KbOH�]KJYT�p���TY[ÏxoXZLOJ
R��µ]KN�P0/oUY^SbOH�T\a�]KbWUYLOIKbWH�TrRKH#â`poR°��]KN$[o]`UYJYH�P /oUV^SbWH�T\a�]`bWUVLWIKbOH�T/R`H#âdIKbO]KTSkopoR��µ]KN�UVJMXZLOTMLOÃ�a_H<P /oUV^
bOH�T�a�]KbWUYLOIKbWH�T'RKH_â�IKbO]`T.átu��tL!RKH�]ts=NKXZa�lKJMH�T�z¢H�U.}ETMXZNeU.RKH�b�[�a_·�a_H�P�XZ]KbOH�]KJ�p°XZN-RKLWUË¿n]`H
z$H�TMU'P�XZN`ÍZJY]¢��}ha_XtR`]KbOX�âtuÇvdN¢IQH�]tU'[o]KTYTML�RK^�ôKNKLOJ�R`H�T#P�XZN`ÍZJY]KH�NKP�H�Tha_XnRK]KbOX �KpKXZ]7a_XtR`]KbOX
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