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QERTSVU�W!XYX R/Z7[ S0\^]VR`_a]cbedVUHWgfgUihgjkhl\nm1_Jop[ S'qgrgrgsgtchluvWgwV\yx{zgR/hlU�|yhlfgW!}�Q�\n[ |yh~X WgSVf~\�[Yj{R/tchlScZ
QE��hlS�\5\^W~\�hl�gR�\^]VR���]chlSc��RA\^W~\^]chlSV�`|�W!j{RAW!�	\^]VR�dvRTWgdcX RAQE]ch��gR�j{RT\nj{R/hlS��5]c[YX R/}
� uvWgwV\y��WgwVU{zgR/hlU�|~hlfgW � S�\^WgSc[ W��5[Y�T��WgS!RC\^U�wV|�\^R/Z~\^]chl\{Q5�EWgwcXYZ�]ch^�gR,RT�gRTS�\^wchgXYX z�j�hlSchlfgR/Z�\^W
�MUi[ \^R�h{\^]VRT|�[ |MRT�gRTSp[Y�!Q���hl|yhluvWgwV\5\^W7X R/h^�gR0��hlUi��R/X WgSch`hlScZ0j{Wi�gR�\^W7��W!j{RA\^W�|�\�hlU�\M�EWgU��a[ SVf
hl\�\^]!R��EhlS!��W!�MQ�\�hgX ze�n[ \^]�WgScX z���RT��[YZ�R/hl|�\^Wp�EWgU��eWgSc}�ogWgU0\^]c[ |$hlScZ���WgU�]c[ |0d#hl\�[ RTSc��R/t
RTS#��WgwVUihlfgR/j{RTS�\yhlScZ�hgZg�v[Y��RnQ{hgj�fgU�hl\^R/��wcXY}
� ]chl\A ¡Wgu¢hl\£�EhlS!��W!�#Q�\�hgX z���hl|n\^]!R~U�RT|�w#X \AW!��hlS$RT¤�dvRTUi[Yj{RTS�\A|�wVfgfgRT|H\^R/Z�u�z�¥¦[Y��W!XYh§_�h^�gWgS#[Yt
�M]VW!j¨Q~\^]chlS!����WgU�]ch^�a[ SVfpdvWgdVdvR/Z¢[ S�\^W&jMzeWg©ª��R�\^]chl\«ZVh�z/}4Q�\�f!h��gR�j{R�\^]VR���]chlSc��R�W!�
j�RTRT\�[ SVf0|�\�[YjMwcXYhl\�[ SVfªd¬RTWgd#X RC�5]VW£f!h^�gR�h���w!ScZVhgj{RTS�\�hgX­��WgS�\^U�[ uVwV\�[ WgS«\^W�\^]VR�Z�RT�gR/X Wgdcj{RTS�\�W!�
\^]!R�U�RT|�R/hlUi��]*XY[ SVRT|ª��W!XYX R/��\^R/Z$]VRTUHR/}«Q�ScZ�RTR/Z!tMj{Wg|�\~W!��\^]c[ |~��WgU����EWgwcXYZ§SVWg\CRT¤a[ |�\ª[Y� � S#Z�U�R/h
�cUihlS#Z�W!XY[ Sc[Ytao�R/Z�RTU�[Y��W§�5[ S!f!hlSVW�hlScZ0_�[ RTU�Wª�5[ dvW!XYX WgSVR�]chgZCSVWg\5uvRTRTS�\^]VRTU�R/}
Q®|�dvRTS�\5��WgwVU�zgR/hlU�|¦hl\Mm1_Jo�} � ]VRT|�R��ERTU�RA��U�w#[ \���wcX�zgR/hlU�|¦[ S�j~hlS�znU�RT|�dvR/��\5hgX |�W�uvR/�ThlwV|�R�¯ªhl\^\^]c[Yhl|
¯~RT|�|�S!RTU`hlScZ � X RT|�|�hlScZ�U�W$°gR/�T�±]c[Ytc�n[ \^]$�5]VW!j²Q{|�]chlUHR/Z«h�X Wg\£hlScZ���U�W!j³�M]VW!j³Q�X R/hlU�SVR/Z$hl\
X R/hl|H\�hl|0jMwc�±]#t®�ERTU�R�hgX |�W7\^]VRTU�R/}�´A�T�Thl|i[ WgSchgXYX z/t�\^]c[ SVfg|,�ERTS�\yWgS'|iX W��nX ze��WgU0h~�5]c[YX R/} � ]VRTU�R
�ERTU�RAfgW�WaZ,U�R/hl|�WgSV|�t?hlScZyQE\^]chlSV�£\^]VWg|�R�\^]chl\Mf!h^�gR�j{R�\^]VR���]chlSc��RA\^W�\^]#[ SV��\^]!R/j�W��gRTU�}
mJSch��{hlU�R/X z/t � UihlS�\^¤ah�µ/hlU�¶·wVR���hl|�\^]VR�¸!SchgX¹[Yj{dVwcX |�R�\^W�\^]!R���W!j{dcX RT\�[ WgS~W!�/\^]c[ |�\^]!RT|i[ |i} � ]chlSV��|i}
o�[ SchgXYX z/t�Qy\^]#hlSV�&j5zº�¡hgj�[YX z/} � uvWgwV\ªqg»�zgR/hlUH|§hlfgW�j5z&j�Wg\^]VRTU§¼c[ Sch�hlScZ��½hl\^]!RTU§¾AhlRT\�hlS!W
|H\^U�WgSVf!X z�|HwVfgfgRT|�\^R/Z`Q5|�]!WgwcXYZ�\�hl�gR�hlS�RT¤vhgj�t¬�M]c[Y�±]§QMRT�gRTS�\^wchgXYX zpZV[YZV} � \{\^]chl\�\�[Yj{R/t¬S!R/[ \^]VRTU
\^]!RTzyS!WgU�Q�|�wV|�dvR/��\^R/Z{�5]!RTU�Rn��W!XYX W��n[ SVfn\^]VR/[ U1hgZg�v[Y��R¦��WgwcXYZA]ch^�gR¦uVU�WgwVfg]�\¦j{RMW��gRTU�\^]VRT|�R5zgR/hlUH|i}
Qn\^]chlSV�$\^]VR/j¿��WgUC]ch^�a[ SVf�\^]VRTSpuvR/XY[ RT�gR/Z§\^]chl\C\^]!R/[ U�|ihg��Ui[ ¸c��RT|7hlScZ7RTÀ	WgUH\C��WgwcXYZ7]#h^�gR0uvRTRTS
��U�wc[ \���wcXY}0¯~z§dchlU�RTS�\^|itEj5z§|i[ |�\^RTU � S�\^WgSVR/XYXYhªhlScZ«jMz§uVU�Wg\^]VRTU�°!hlScZ�U�W«hgX |�W'Z�RT|�RTU��gR7h,|�dvR/�T[YhgX
\^]#hlSV�§��WgU5]ch��v[ S!f�dVwV\�wVd��y[ \^]$h{dvR/��wcXY[YhlU5|�WgS�hlScZ,uVU�Wg\^]!RTU5\^]VU�WgwVfg]�\^]!RT|�RAzgR/hlU�|i}
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Ç�Ð�Í�Ã¡ÆcÑ�Ç�Ã¡È�Ç�ÂªÎ,Í�Ã½Ê!Ä�ÒÓÅCÈ±Í�Â¹ÆAÔ/ÅCÄHÇnÌ	ÆlÃ½ÄÏÍ�ÊcÕ

¯7}¹Ö­WgwVU���RTSchlUit?¼c×YØ�wV��U�R~hlw�¥JW![ Ui}
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´��gRTU�\^]VR,dchl|�\~ZgR/�ThgZ�RCR/��WgSVW!j�[ |�\^|�]ch^�gRª[ S#��U�R/hl|i[ SVf!X z7U�R/��WgfgSc[ ûTR/Z0\^]chl\�[ S�j�hlS�z7|i[ \^wchl\�[ WgS!|�[ ScZV[ �a[YZ�wchgX |

j�h�z�hlÀ¬R/��\�R/hg�±]�Wg\^]VRTUH|i×	u¬RT]#h^�a[ WgU�|it­�±]!W![Y��RT|itvdVU�R/��RTU�RTSc��RT|�t¬dch^zgWgÀ¬|�SVWg\{WgScX z�[ S#ZV[ U�R/��\�X z/t¬\^]VU�Wgw!fg]pj~hlU��gRT\^|it

uVw!\�hgX |�W7ZV[ UHR/��\�X z/tV\^]VUHWgwVfg]$[Yj�[ \�hl\�[ WgSct#X R/hlU�Sc[ S!f!t®[ Sc��WgUij�hl\�[ WgSª|�]chlUi[ SVf!tc��WgSc��WgUij�hl\�[ WgS7\^W�|�Wa�T[YhgXVSVWgU�j{|nhlScZ

\^]VR7XY[ �gR/} � fgU�Wi�n[ SVfªu¬WaZ�z7W!�c|�\^wcZV[ RT|n]chl|`��WgUij�hgXYX z�j{WaZ�R/X R/Z$hlScZ£R/j{dc[ U�[Y�ThgXYX z�[ S��gRT|�\�[ f!hl\^R/Z7\^]!RT|�R7��WgUi��RT|

[ S�h,�áhlUi[ RT\�z7W!�E��WgS�\^RT¤�\^|iüA|i�±]!W�W!XY[ SVf!tEXYhluvWgU�j�hlU��gRT\�t���Ui[Yj{R/t�X Wv�Thl\�[ WgS��±]VW![Y��RT|�t?]VR/hgX \^]«]chluc[ \^|�hlU�R~ ½wV|H\C��RT�

RT¤ahgj{dcX RT|i} � ]VR`RT¤v[ |�\^RTS#��R0W!�­\^]VRT|HR Ê!Å�Ã¡ý�þ�ÿÏÍ�ÆÏþ/Í·Í·ÔpÅ���Å���È±Ä [ |CU�R/X RT�áhlS�\CuvWg\^]º��U�W!j h~dvWg|i[ \�[ �gR«hlS#Z���U�W!j h

SVWgU�j�hl\�[ �gR�dvW![ S�\CW!�J�a[ RT�n}*´�S�\^]VR�WgSVR0]chlScZ!t�\^]VRTz']VR/X d�\^Wehg�T��WgwVS�\7��WgU~\^]VR�|i[ fgSc[ ¸c�ThlS�\��áhlUi[Yhluc[YXY[ \ãz�W!�

��RTU�\�hg[ S7dV]VRTS!W!j{RTSch~hg��UHWg|�|¦Wg\^]!RTU��n[ |�R£hldVdchlU�RTS�\�X z0|i[Yj�[YXYhlU1fgU�WgwVd!|MW!�¬dvRTWgdcX R/}�´�Sª\^]VR�Wg\^]VRTU�tch��{hlU�RTS!RT|�|{W!�

\^]VR/[ UyRT¤a[ |�\^RTSc��R�hlScZ�|�\^U�RTSVfg\^]�[ |0hCU�R/X RT�áhlS�\0[ SVfgUHR/ZV[ RTS�\���WgUn\^]VR�Z�RT|i[ fgS�W!��RT©ª�T[ RTS�\,dvW!XY[Y�T[ RT|i} � ]!R~dchldvRTU�|

��W!XYX R/��\^R/Z�[ Sª\^]c[ |M\^]VRT|�[ |,hlU�R£hluvWgwV\M\^]VRnRT¤v[ |H\^RTSc��R£hlS#ZC|�W!j{R£��WgSV|�R/¶�wVRTSc��RT|1W!�¬\^]VRT|�RnRTÀ	R/��\^|�[ S�\���W`|�dvR/�T[ ¸c�

RTS��v[ UHWgScj{RTS�\^|iü�|i��]VW�W!X®hlScZ,\^]VR~XYhluvWgUnj�hlUH�gRT\�}

� ]VR¦dchldvRTU�� Í���Ã¡Ç�ÒaÃ½Ê!È±Å�Æ�Ç���È±Ã¡Í�ÊVÄ{Ã¡Ê�þ�Ã¡ý�þ�Ä���þ/Í·Í�Ò	��ÒÓÅiÄHÄHÍ/ÊVÄ?Ñ·Æ�Í�Î Ç�ÊªÅHÇ�ÆlÈ±þ�
iÂ�Ç���Å t��5Ui[ \^\^RTS£�n[ \^]�_J[ RTUHW£�5[ dvW!X 


X WgSVR/t®hl|���|M�5]VRT\^]VRTU�dvRTRTU�|i×�|Hwc�T��RT|�|n[ S$hg��]c[ RT�a[ SVf7h{]#[ fg]0|i�±]!W�W!X?ZgRTfgU�RTRA]chl|nhC�Thlw!|ihgX¹RTÀ¬R/��\MWgS$h{\^RTRTS#hlfgRTUi× |

fgUihgZgwchl\�[ WgS�dVUHWguchluc[YXY[ \ãz/} � ]c[ |n[ |MSVWg\nh{SVWi�gR/X®¶�wVRT|�\�[ WgSªuVwV\�dVU�Wi�v[YZ![ SVf�hlS�hlSV|H��RTUn[ |¦wV|�wchgXYX z�ZV[ ©ª��w#X \5|i[ Sc��R

\^]VRTUHR�hlU�R`j~hlS�z�U�R/hl|HWgSV|¦�M]�z£dvRTWgdcX RAuvR/X WgSVf![ SVf�\^W7h�Z�RT¸VSVR/Z�fgU�WgwVd�j~[ fg]�\¦u¬RT]#h^�gR�|�[Yj�[YXYhlUiX z/} � W7[YZ�RTS�\�[Y��z

h¦dvRTRTU�RTÀ	R/��\yh1U�RT|�R/hlUi��]VRTUy[YZ�R/hgXYX z`SVRTR/Z�|�h1|HWgwVUi��R�W!�!RT¤�WgfgRTSVWgw!|5�¹hlU�[Yhl\�[ WgS�[ S�|�W!j{R~[ S#ZV[ �v[YZgwchgX |i×�uvRT]ch^�a[ WgU�|

�5]#[Y�±]º[ |�hgX |�W���SVW��5S'SVWg\C\^W�hlÀ¬R/��\ªZV[ U�R/��\�X z$\^]chl\CW!�­Wg\^]!RTU�j{R/j5uvRTU�|,W!�J\^]VR£fgU�WgwVd'|�W§\^]chl\�hlS�ze��]chlSVfgR

[ S�\^]!R�XYhl\^\^RTUi× |nuvRT]ch��v[ WgU`�ThlS«uvRC|ihg[YZ£\^W0|H\^R/jN��U�W!j²dvRTRTUARTÀ¬R/��\^|i}���RªX W�Wg����WgUn\^]c[ |A�a[ ScZ`W!�c�¹hlU�[Yhl\�[ WgS¢[ S

\^]VR�R/hlUH\^]c¶·w#hl�gRA\^]chl\�]c[ \�°�Wgw!\^]VRTU�S�Q�\�hgX z�[ S«¥JW��gR/jMuvRTUyqgrgxgúg}JQ�S�\^]!R~hg��\^RTUij~hl\^]ct¹zgWgwVSVf�j�RTS$��UHW!j³��RTU�\�hg[ S

\^Wi�5SV|��ERTU�RART¤�R/j{dV\^R/Z0��U�W!j³��W!j{dVw#X |�WgU�z7j~[YXY[ \�hlU�z£|�RTU��a[Y��R/}5�cz§hldVd!U�WgdVUi[Yhl\^R/X z`|�R/X R/��\�[ SVfªh�|�wc[ \�hlucX R~��WgS�\^U�W!X

fgU�Wgw!dct?�ER~|H]VW��4\^]chl\�\^]!R~RT¤�R/j{dV\�[ WgS�Uihg[ |�R/Z�]c[ fg]«|i��]VW�W!X?fgUihgZgwchl\�[ WgS$U�hl\^RT|yW!��j~hgX RT|nu�z���
��ªdvRTUi��RTS�\�hlfgR

dvW![ S�\^|i}�°![Yj�[YXYhlUM��W!j{dchlUi[ |HWgSV|­|�]VWi�p\^]chl\�fgUihgZ�wchl\�[ WgS�U�hl\^RT|­W!�gzgWgwVSVf{�EW!j{RTSct�S!Wg\#|HwVu? ¡R/��\#\^W~j~[YXY[ \�hlU�z`Z�U�hg��\�t

[ S§\^]VR0hlÀ¬R/��\^R/Z�hlU�R/hl|�U�Wg|�R,u�z�hluvWgwV\���
��ydvRTUi��RTS�\�hlfgRCdvW![ S�\^|i}���R�hlU�fgwVR,\^]chl\�\^]!R£[Yj{d#hg��\�WgS7�EW!j{RTS�[ |~h



�

��WgSV|HR/¶·wVRTS#��RAW!�	d¬RTRTU¦RTÀ	R/��\^|1�EWgU��v[ S!fªhl\M\^]VR`j5wVS#[Y�T[ dchgXY[ \ãz$X RT�gR/XVUihl\^]VRTU¦\^]chlS�\^W�Wg\^]VRTUMR/hlU�\^]#¶·wchl�gR�
±UHR/XYhl\^R/Z

�¡hg��\^WgU�|i}

� ]VR¦SVRT¤�\�\���W,dchldvRTU�|�X W�Wg�§hl\�\^]VR�XYhlu¬WgU�j�hlU��gRT\�hlS#Z�[ S��gRT|�\�[ f!hl\^R�|Hd¬R/�T[ ¸#�¦[Yj{d#XY[Y�Thl\�[ WgSV|�W!�áSVR/[ fg]�uvWgU�]VW�WvZ

RTÀ¬R/��\^|�hl\�dcXYh^z��M]VRTS§hlS�[ ScZ![ �v[YZ�w#hgX![ |�|�R/hlUi��]c[ SVf0��WgUAhM ½Wgu�hlScZ!t�WgSc��R1R/j{dcX WizgR/ZVt��n[ \^]c[ S£�EWgU��gRTU�|�R/j{dcX WizgR/Z

hl\5\^]!R�|ihgj{RA¸VU�j�}

Q�Sn\^]VRJd#hld¬RTU�� ÅÏÍ Ì	Ò Å�����Ê!Í����MÄÏÍ���Ã¡Ç�Ò¹ÊVÅ�È��­Í/Æ��iÄ�Ç�Ê!Ô! �Í�ÿMÄÏÅHÇ�Æ"��þyÍ�Â¹È��HÍ�Î,ÅiÄ t��MUi[ \^\^RTSn�y[ \^]£o�R/ZgRTUi[Y��W��5[ SVf!hlSVW!t

�ER�dVU�Wi�v[YZgR�RT�v[YZgRTSc��R7[ S¢�½h��gWgUyW!��h,|HRT\�W!�cU�R/��RTS�\n\^]VRTWgUHRT\�[Y�ThgX�j{WaZ�R/X |n\^]chl\`XY[ SV�§|�Wa�T[YhgXaS!RT\ã�EWgU���|�hlScZ0 ½Wgu

|�R/hlU��±]7WgwV\���W!j{RT|i} � ]VRT|�RA�EWgU���|¦fgRTS!RTUihgXYX z$��WgSc�TX wcZgRn\^]chl\�t#hgXYX!R/X |�R�R/¶�wchgXYt#[ ScZV[ �a[YZ�wchgX |1u¬R/X WgS!f![ SVf~\^W§XYhlU�fgRTU

hlScZnuvRT\^\^RTU5SVRT\���WgUH��|5¸!ScZn ½WguV|�j�WgU�R�¶·wc[Y���vX z�hlScZnRTScZyw!d`R/hlUHSc[ SVfC]c[ fg]VRTU���hlfgRT|i}$#Jj{dc[ U�[Y�ThgX/�EWgU��`WgS�\^]c[ |

[ |�|HwVR�]#hl|yuvRTRTS�XY[Yj�[ \^R/Z7\^W���W!j{dchlUi[ S!f7\^]!R�U�W!X R£W!��SVRT\ã�EWgU���|C\^W7\^]#hl\nW!��Wg\^]VRTU0j{RT\^]VWaZ�|,W!��|�R/hlUi��]c}p´�wVU

��WgS�\^Ui[ uVwV\�[ WgS���W!j{dcX R/j�RTS�\^|,\^]VR�RT¤v[ |�\�[ S!f'XY[ \^RTUihl\^w!U�R�WgS�\^]VR�U�W!X R�W!�#|HWv�T[YhgXE��WgSVSVR/��\�[ WgSV|0��WgUn ¡Wgu�|�R/hlUi�±]�u�z

\�hg���vXY[ SVf'hy|�W$�¡hlUAR/j{dc[ U�[Y�ThgXYX z7w!SVRT¤�d#X WgU�R/Z�¶·w!RT|�\�[ WgScü{\^]VRCUHW!X R�W!�?S!RT\ã�EWgU��§|i[ ûTR/t���W!j�d¬Wg|�[ \�[ WgS�hlScZ�¶�wchgXY[ \ãz

WgS�wVSVR/j{d#X W�zaj{RTS�\£Z�wVUihl\�[ WgS�hlScZ�RTS�\^UHz��{hlfgR/}%��R�hgZVZ�U�RT|�|n\^]VRT|�R`U�R/XYhl\�[ WgSV|�]#[ dV|nw!|i[ SVf�h7��W!j{dVUHRT]VRTSV|i[ �gR

ZVhl\�h�
±|HRT\nW!��j�hl\���]VR/Z���WgU��gRTU�
±¸VUij³|HWv�T[YhgX®|�R/��wVUi[ \�z�U�R/��WgUiZg|i} � ]VRªZVhl\�hª��W��gRTUC\^]VR�wVSc[ �gRTU�|HR�W!��[ ScZV[ �a[YZ�wchgX |

R/j{d#X W�zgR/Z'[ Sºh��gRTU�ze[ S�\^RTfgUihl\^R/ZpX Wa�ThgX�XYhluvWgU�j~hlU��gRT\£[ S'SVWgUH\^]VRTU�S«Q�\�hgX z«Wi�gRTUC\^]VR`d¬RTU�[ WvZ$qgrgög»�
Hqgrgrgög}&��R

RT¤�dcX W![ \5\^]VR~Z!hl\�h{\^W�U�R/��WgSV|H\^U�wc��\n[ ScZ![ �v[YZ�w#hgX/�EWgU��a[ SVf�]c[ |H\^WgUi[ RT|n��WgU5W��gRTU1WgSVR~j�[YXYXY[ WgSª��WgU��gRTUH|i}5�cz£\^Uihg�±�a[ SVf

�5]!W1�EWgU��gR/ZA\^WgfgRT\^]VRTUJ�5]!RTSct��5]VRTUHR�hlScZC��WgUJ]VW���X WgS!fA��Ry�ThlS�uVwc[YXYZ1|�RT�gRTU�hgX!j{R/hl|�w!U�RT|�W!�/SVRT\ã�EWgU���|J�EWgU��gRTU�|

]ch��gR0dvWg\^RTS�\�[YhgX¦hg�T��RT|�|`\^W!}'��R0\^]VRTS�U�R/XYhl\^R0\^]VRT|HR0SVRT\ã�EWgU��&[ ScZ![Y�Thl\^WgU�|~\^W�w!SVR/j{dcX Wizvj{RTS�\ªZ�w!Uihl\�[ WgS�hlScZ

RTS�\^U�z0��hlfgRT|���WgUChn|�w!uV|�RT\1W!�vW��gRTU�q(�gtYúgúgúCRT¤�WgfgRTSVWgw!|iX z�ZV[ |HdcXYhg��R/Z`��WgUH�gRTU�|i}C�­RT|HwcX \^|�dvW![ S�\1\^W£|�\�hl\�[ |�\�[Y�ThgXYX z

|i[ fgS#[ ¸c�ThlS�\�hlScZ$U�Wgu!wV|�\`SVRT\ã�EWgU��eRTÀ	R/��\^|0WgS�w!SVR/j{dcX Wizvj{RTS�\�Z�wVUihl\�[ WgS#t�[ S XY[ SVR§�n[ \^]�|�RT�gRTUihgXE\^]!RTWgU�RT\�[Y�ThgX

dVUHR/ZV[Y��\�[ WgSV|i}!��RAw!|�R{WgwVU�ZVhl\�h{WgS«[ ScZ![ �v[YZ�w#hgX/�EWgU��a[ SVfC]c[ |�\^WgU�[ RT|5\^WªhlU�fgwVR{\^]chl\M\^]VRT|�R�RTÀ¬R/��\^|yhlU�R�SVWg\�XY[ �gR/X z

\^W�uvR�Z�Ui[ �gRTS�u�z�[ ScZV[ �a[YZ�wchgX�]VRT\^RTUHWgfgRTSVR/[ \ãz/}

� ]VR�dchldvRTU%) ÊVÅ�
iÂ�Ç/Ò*�­Í�Æ��iÅ�ÆlÄ5Í�Æ5Â¹ÊVÅ�
�Â¹Ç�Ò�+�ÆÏÎ,Ä�Õ t��MUi[ \^\^RTS��n[ \^] � ScZ�UHR/h1�cUihlS#Z�W!XY[ Sc[áhlScZC_�[ RTU�W��5[ dvW!XYX WgSVR/t

RT¤�dcX WgU�RT|y\^]VRª��WgSV|HR/¶·wVRTS#��RT|yW!�c�n[ \^]#[ S,
±¸VUij SVR/[ fg]�uvWgU�]!W�WaZ£RTÀ¬R/��\^|���WgU�R/hlUHSc[ SVfg|�[ SVR/¶·w#hgXY[ \ãz/}���R/��RTS�\y\^]VRTW(




�

U�RT\�[Y�ThgX���WgS�\^Ui[ uVwV\�[ WgS!|1]#h^�gR,|�]VWi�5Sª]!W��nt�[ S§\^]VRydVU�RT|�RTSc��RnW!��[ S�\^Uih�
±¸VUij=|�dc[YXYX Wi�gRTU�|it¬\^]VR�XYhluvWgU,j~hlU��gRT\{|�WgU�\^|

�EWgU��gRTU�|0hg��U�Wg|�|,¸VU�j{|£hg�T��WgU�ZV[ SVf§\^Wª|HW!j{R�[ ScZV[ �a[YZ�wchgXJ��]chlUihg��\^RTUi[ |H\�[Y��|i}�¯~WgU�RTW��gRTUit�\^]VR`RT¤v[ |�\^RTS#��R�W!��\^]VRT|�R

|�d#[YXYX W��gRTU�|~[Yj{d#XY[ RT|�\^]chl\,hnf![ �gRTS���]chlUihg��\^RTUi[ |�\�[Y�~[ |1d#hg[YZ7h£ZV[ À¬RTU�RTS�\{dVUi[Y��R�[ SpZ![ À	RTU�RTS�\{¸VUij{|�tcZ�RTdvRTScZ![ SVf�WgS

\^]VR{dvW�W!X/W!�V��WgUH�gRTU�|5R/j{dcX WizgR/ZV} � ]c[ |A[ |nhl\�WvZ!Z�|��n[ \^]�\^]VR{|�\�hlScZVhlU�Z�hldVdVU�W!hg��]�\^WC\^]VR~hlSchgX z�|i[ |5W!�áR/hlUHSc[ SVfg|

ZV[ |Hd¬RTUH|i[ WgS$�M]VRTU�R/t�uvR/�ThlwV|�R`W!�­\^]!R�XYhg���$W!�¦ZVhl\�hgtMh�U�RT|HR/hlUi�±]VRTU~]chl|,\^W�hl|�|�wcj{R`\^]chl\�hgXYXc�EWgU��gRTU�|��¡hg��R/t¦[ S

h`f![ �gRTS�d¬RTU�[ WvZVt­\^]VR�|ihgj{R���hlfgR0|i��]VR/Z�wcX R/}-��R0RT¤�dcX W![ \ªh���W!j�dVU�RT]VRTSV|�[ �gR«j�hl\��±]VR/Z�R/j{dcX WizgRTU.
±R/j{dcX WizgRTR

ZVhl\�hl|HRT\y��W��gRTU�[ SVf�\^]!R�dvRTUi[ WaZ0qgrgxgú�
Hqgrgrgögt¬�5]VRTU�R`��WgU,h�dchlSVR/XáW!�#qgtY»gúgún¸VU�j{|���Rn]ch^�gR�Z�RT\�hg[YX R/Z7[ Sc��WgUij�hl\�[ WgS

WgS`RT�gRTU�zª[ ScZ![ �v[YZ�w#hgXg�EWgU��v[ S!f£[ S�h�f![ �gRTS�zgR/hlUA[ S`\^]VR¦¸!Uij�} � ]c[ |�ZVhl\�hl|�RT\AhgXYX W��5|�wV|E\^WyRT|�\�[Yj�hl\^R�h5zgR/hlU�
±¸VUij

|�dvR/�T[ ¸c�c��hlfgR5R/¶�wchl\�[ WgSªhlScZ1\^W�RT¤�dcX WgU�R�\^]VRAZ�RTfgUHRTR5W!�g]VRT\^RTUHWgfgRTSVR/[ \ãz�[ SC��hlfgR5|i��]VR/Z�wcX RT|Mhg��U�Wg|H|�¸VUij{|Mhl|­�ER/XYX

hl|{[ \^|�RT�gW!X wV\�[ WgS`W��gRTU�\�[Yj{R/}!��R,�ThlS§hgX |HW`hl|�|�RT|H|J\^]VR,[Yj{dchg��\�W!��R/hg��]�|�Wgw!Ui��R5W!��]VRT\^RTU�WgfgRTS!R/[ \ãz�WgS`\^]VR5Wi�gRTUihgXYX

��]chlSVfgR�[ S�R/hlU�Sc[ SVfg|§ZV[ |�dvRTU�|i[ WgSc}pQ�S�Wgw!UªZVhl\�hgtE\^]VR$ZgR/��W!j{dvWg|i[ \�[ WgS�uchl|HR/Z�WgS*h�\^]VR0|�\�hlScZ!hlUiZ�hldVdVUHW!hg�±]

hl\^\^Ui[ u!wV\^RT|{\ã�EW`\^]#[ UiZ�|MW!�a\^]VRn\^Wg\�hgX���]chlSVfgR0[ Sª��hlfgR0ZV[ |�dvRTU�|i[ WgSªuvRT\ã�ERTRTSpqgrgxgú£hlScZ7qgrgrgöy\^W�j{WvZ![ ¸c�Thl\�[ WgSV|

[ S7\^]VR��±]chlUihg��\^RTU�[ |�\�[Y��|AW!�v�EWgU��gRTU�|~hlScZ~WgScX z0WgS!Rn\^]c[ U�Z�\^W`�¹hlU�[Yhl\�[ WgSV|~[ S§\^]VR/[ U{U�RT�{hlU�ZV}��cz$��WgS�\^Uihl|�\�t���]chlU.


hg��\^RTUi[ |H\�[Y�nhlScZCdVUi[Y��RARTÀ¬R/��\^|,��WgS�\^Ui[ uVw!\^R�R/¶�wchgXYX z�\^W�\^]VRA\^Wg\�hgX#�±]#hlSVfgR`[ Sª�{hlfgR£[ SVR/¶·w#hgXY[ \ãz��5]VRTS���RAw!|�RA\^]VR

zgR/hlU.
±¸!Uij ��hlfgR,|i�±]!R/Z�wcX R`hld!dVU�W!hg�±]#}n¯~Wg|�\1W!�¬\^]VR£Z![ À	RTU�RTS#��R£hldVdvR/hlU�|1\^W�Z�RTdvRTScZ,WgS§\^]VR�u#[Yhl|1\^]#hl\,hlÀ¬R/��\^|

\^]VR~h��gRTUihlfgRyU�RT�{hlU�Z�|5RT|�\�[Yj�hl\^R/Z7[ S0\^]VR�|H\�hlScZVhlUiZ0j�WvZ�R/XY}
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I�J0K�LNMPOAQ�L
RTS7UAVXW/Y[Z]\ASB^_SN` SaY[Z]\ASa^AbNSDWc^�dfeASDZhgiUAj�bNdkWclAU�SNSaVkSamnSabNdfokW�^�dpe_SDoXbqeAW3Wcr]Z]^As&\ASabNZ]ofZ]Wc^AokWcl_dpSNSa^Ajcs�SNVXoPtvu�^

w9W/YcSagyx�SNV�zq{�|c}~j�gij/�pWcV7SajcVXdpeA�3�Aj��cS+eAZhd9�AWc�AdfeASNVX^�u�dpjcr]�[t�u�^�dfeAS�jcl�dfSNVXgijcdpek�[�cWc�_^Asig~Sa^6l�VfW�g=bNSaVfdfjcZ]^
dpW/`�^Ao�`DSNVXS�SN�3Sag~U_dpSN\
l�VfW�g�bNW�giUA�Ar]ofW�Vf�$g~Z]r]ZhdfjcVX�$oXSNVXY3ZhbaS[tT�kWcgiUAjcVXZ]ofW�^Ao�Wcl7eAZ]sce?oXbqeAW3WcrBs�Vfj�\A�Aj�dpZ]Wc^
Vfj�dpSNo8xnSad�`�SaSN^�giSN^�l�VfW�g�dfeASyr]SNj�ofd9\Ajcgijcs�SN\�xA�_d9SN�3Sag~U_dpSN\�jcVXSNjco9jc^A\�giSa^�l�VfW�g�^_SNjcVXx3��dfW/`�^Ao9dfeAjcd
`�SaVfS~^AWcd+SN�3Sag~U_d+oXeAW/`-dfeAjcd�dfeASiSN�3SNgiUAdfZhW�^$VXjcZ]ofSa\�eAZ]sceTofbqe_W[W�r�scVXjc\A�Aj�dpZ]Wc^�VXjcdfSNo+x3���c���!U�SNVXbNSa^[dfjcs�S
UnW�Zh^3dpo/t0�AZ]g~Z]r]jcV�bNW�giUAjcVXZhoXWc^_o�oXeAW/`�dfeAjcd7scVXjc\_�AjcdfZhW�^�Vfj�dpSaoDW�l���Wc�A^As~`DWcgiSN^�Zh^�dpe_S+j�mnSabNdfSN\�jcVXSNjcoDVXWcoXS
x[�$jcx�Wc�Ady�c����UnSaVfbaSN^3dpj�scS�U�WcZ]^[dfoPt!RTS!jcVXsc�_S~dfeAjcd�dpeAS!ZhgiUAj�bNd�W�^?`�W�g~Sa^�Zho�j�bNWc^_ofSa�[�_SN^AbaS�Wcl7`�eAjcd
��jc^AoX�3Z��fzq{�{c�� �eAjco0dpSNVXgiSN\�jc^�¡�SN^A\AW�scSa^AWc�AoX¡�U�SNSNVkscVXWc�_U�SNm�SNbNdk`DWcVX�[Z]^As&j�d�dfeAS�g��A^AZ]bNZ]UAjcr]Z]d��+r]SNY�SNr�t
¢D�AV
SNoXdpZ]g~j�dpSao+oX�As�scSNoXd+dpeAj�d+j�^�Z]^AbNVXSNj�ofS�Wcl�z�U�SNVXbNSa^[dfjcs�S�U�WcZ]^3d+W�lBgijcr]SNo�scVXjc\_�AjcdfZhW�^�Vfj�dpSao+VXjcZ]oXSNo+l�SNgijcr]SNo
UAVfW�xAjcx_Zhr]Zhd��yWcl�bNWcgiUAr]SNdfZh^_s�eAZhs�eiofbqeAW3W�r�x[��}�t £�dpW�}�t]¤�UnSaVfbaSN^3dpj�scS7U�WcZ]^[dfoPt0¥¦oXSNVXZhSao�Wcl�VfW�xA�AoXdp^ASaofo�bqe_SNbq�3oP�
Zh^Abarh�_\AZh^_s�bNW�g~U_jcVXZhoXWc^Ao7j�bNVXWcoXo�\AZhm�SNVXSN^3d�j�scS�scVXWc�_UAo�jc^A\�`�Z]dpe�\_Zhm�SNVXSN^3d&\ASa§A^AZ]dpZ]Wc^Ao9Wcl�dpeASybNWcgiUAj�VfZ]oXWc^
jcVXSNjco/��oX�Ascs�SNoXdkdfeAjcd
dpeAS�VXZhoXS�`Djco�\A�AS9dpW�dpe_S�SNjcVXdpe_�[�_jc�cSa��VXSNr]jcdfSN\�SN�3SNgiUAdfZhW�^0�/VXjcdfeASNV�dfeAjc^iWcdfeASNV
l�jcbNdfWcVXoPt
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:<;�=�>@?BADC�E�F GH?JI�;DK�G@F =LK�GH?BA F M�;�ADG�ENADI�GPOBQ�R GSQ�TVUWGHGHOB?YXZ?Y[\I�QLQ�R]F =�M^Q�C�A [�Q�_`GH?aF =b;�c�G�[�A F =�MdF =�E�F K�F]E)C�;�ReQ�=�GH?

fDg Q hLi�> f Ä�É�É�É�jqÆ7kl=�M�OYF ?BA�;�=�Enm
;�=�M f Ä�É�É�Ä�jqÆ g ;�=LC�?BI�GHo�Æqp3;�F =�Æq:r;�OBo�_s;�=t;�=�EvulF K�o�F = f Ä�É�É�Å�jqÆxw�;�[�GHO�E)Q�ADG

f Ä�É�É�Å�jqÆ�yzF]_s_`GHO�_{;�= f Ä�É�É�Ê�jDjqËl|7I�GHQ�OBGHA F][H;�R
[�Q�=LADO�F i�C�A F Q�=�?9I�;BK�G�;�R ?BQsUWQ�F =LADG�E}Q�C�AVI�Q ~�ADI�G$GH�r[HF GH=�A�E)GH?�F M�=

Q�T�;{?�[\I�QLQ�R�?�>�?BADG�_�I�F =�M�GH?J[�OBC�[HF];�R]R >�i�Q�ADInQ�=�ADI�G�GHhWF ?�ADGH=�[�GP;�=�E�Q�=nADI�G{?BUWG�[HF ��[�E)GHADGHO�_sF =�;�=�AD?�Q�T�ADI�GH?BG

=�Q�=���_s;�OBo�GHA<F =LADGHO�;�[�A F Q�=�? fDg ?�F GHId;�=�EN�ZO���C�F Q�R]; f Ä�É�É�Ê�jqÆx��F =�?BADQ�=�;�=�ENy
F]_s_`GHO�_s;�= f Ä�É�É�Ê�jqÆ$��U�U�R Gn;�=�E

u�Q�_s;�=�Q f Å�È�È���jDjqËv�7GHA�;�=�G�_`U�F O�F][H;�R�;�?B?�GH?B?�_`GH=LA}Q�T7ADI�F ?�[H;�C�?�;�R�OBG�R];�A F Q�=�?BI�F U�F ?}K�GHOB>�E�F �r[�C�R A�� f :r;�=�?�oWF

f Å�È�È�Ê�jqÆ�:sQ��{ADA f Ä�É�É�Å�jDjqË

Ã�=PADI�F ?$U�;�UWGHO�~qG5U�OBQ�KWF]E�G�O�Q�i�C�?BA`GHK�F]E)GH=�[�G�T�Q�O�ADI�G5GHhWF ?�ADGH=�[�GsQ�Tq;�[H;�C�?�;�RWOBG�R];�A F Q�=�?�I�F UvM�Q�F =�M�T�OBQ�_�ADI�G

?�[�I�QLQ�R]F =�Ma;�[�I�F GHK�G�_`GH=LAD?�Q�T�>�Q�C�=�Mn_s;�R GH?�ADQ�ADI�Q�?BG{Q�T
>�Q�C�=�MnT�G�_s;�R GH?�iWG�R Q�=�M�F =�M�ADQ�ADI�G{?�;�_`Gr;�M�GP[�Q�I�Q�OBA

;�=�E5R]F K�F =�M�F ={ADI�Gx?�;�_`GVADQ�~V=�Ë�ÃHE)GH=�A F ��[H;�A F Q�=�Q�T�ADI�F ?l[H;�C�?Y;�R�GHc�G�[�A�I�F =�M�GH?�Q�=P;�=sGHhLQ�M�GH=�Q�C�?Z?�I�QW[�o�ADQ�_s;�R GH?�X

?�[�I�QLQ�R]F =�M�Æ�=�;�_`G�R >JADI�G�GHh�G�_�U�A F Q�=�T�OBQ�_�[�Q�_`U�C�R ?BQ�OB>�_sF]R]F A ;�OB>�?BGHOBK�F][�G�M�O�;�=LADG�E�ADQST�GH~d?BUWG�[HF ��[$[�Q�I�Q�OBAD?`Q�T

_s;�R GH?�F =vADI�Gr;�T�ADGHO�_s;�ADInQ�TzADI�G{G�;�OBADI�� C�;�o�GsADI�;�A3I�F A3?BQ�C�ADI�GHO�=¦Ã�A ;�R >�F =@ ZQ K�G�_9iWGHO�Å�È���É�Ës�SGs?BI�Q�~bADI�;�A

ADI�GJGHhLG�_`U�A F Q�=dF =�[�OBG�;�?BG�EPI�F M�I�?�[\I�Q�Q�R�M�O�;�E�C�;�A F Q�=NO�;�ADGH?{i�>t_`Q�OBGJADI�;�=�Ê�U�GHOY[�GH=�A ;�M�G�UWQ�F =LAD?rT�Q�Or_s;�R GH?

;�=�E5i�>¦Ä��NÊ�UWGHO�[�GH=LA ;�M�G�UWQ�F =LAD?�T�Q�O�T�G�_s;�R GH?�Ë�|
I�G�C�=�E�GHO�R >WF =�M5OBGH?BG�;�O�[�IaE)GH?�F M�=�F ?9i�;�?�G�E}Q�=a[�Q�_`U�;�O�F ?BQ�=�?lQ�T

F =�E�F KWF]E)C�;�R ?�iWG�R Q�=�M�F =�MJADQ�ADI�G�R G�;�?BA{E�;�_{;�M�G�EJi�C�A`GHhLG�_`U�ADG�E�ADQ�~V=�?�;�=�ESF =�E�F KWF]E�C�;�R ?{T�O�Q�_�=�G�;�OBiL>rADQ�~V=�?

ADI�;�A�~qGHOBG`=�Q�AxGHhLG�_`U�AcËx|
I�F ?�GH=�?�C�OBGH?�ADI�;�AxADI�GH?BGsF =�[�O�G�;�?BGH?�;�OBGsE)C�G`ADQ}ADI�G`G�;�OBADI�� C�;�o�GH�\OBG�R];�ADG�E{GHhLG�_`U�A F Q�=

O�;�ADI�GHO�ADI�;�=aADQPQ�ADI�GHO�T¡;�[�ADQ�OB?�ËN¢)C�OBADI�GHO�[�Q�_`U�;�O�F ?BQ�=�?5Q�T
ADI�G�GHhLG�_`U�ADG�E^[�Q�I�Q�OBAD?�;�=�ErADI�G�=�Q�=��\GHhLG�_`U�ADG�E

~�F ADI�F =�;5M�F K�GH=�ADQ�~V=�[�Q�=�ADOBQ�R ?�T�Q�O�A F]_�GH��F =�K.;�O�F];�=LA�ADQ�~V=t[\I�;�O�;�[�ADGHOYF ?BA F][�?�Ëaw�F =�[�G<F = Ã�A ;�R >@T�G�_{;�R GH?J;�O�G{=�Q�A
£ ë�Ó[ã[ÝÞá¼ÝÞã[Ù�ÒpêÞØ � ÏçêÞ×�Ó�Û�ÝÞÓ[Û�Ð�×!Ò�ÛaÝÞáPÏçÓiô�×aô[Ù[ê�ÒÔÐ�Ýä×aÓiè�Òâýyã[ÝÞØ�ô[ê�Òâý�Ø�ÝÞè�ÝÞê�ÒpÜ�Ø�æfÑ�×/×�êÞÝÞÓ[Û!ÒÔæfÑ�ÝäÏXáPÏçè�ÏçÓ¼Ð�ØBù]×aÜ�á[ÒpÜ�ÝÞ×aÙ[ØBÜ�Ï¼ÒpØ�×aÓ[Ø��·ë�Ð�è�Òâý

� Ï � Ïçæ/ÒpÙ[Ø�Ï~Ð�Ñ[Ïçý6Ø�Ñ�ÒpÜ�ÏiÐ�Ñ�Ï~ØNÒÔè�ÏiÏçÓ¼á¼ÝÞÜ�×�Ó[è+ÏçÓ¼ÐNÒpê�æpÑvÒpÜNÒÔæçÐ�ÏçÜ�ÝÞØ�Ð�ÝÞæçØ�¤]ØNÒpè�Ï~Ø�æfÑ�×/×�êBÝÞÓ[ù]ÜNÒÔØ�Ð�Ü�Ù[æçÐ�Ù�Ü�Ï¼ß0Ð�Ï¼ÒÔæfÑ�ÏçÜ�Øx¥¼ÙvÒÔêäÝÞÐ�ýcßvÏXÐ�æ���¦¦×aÜ
� Ïçæ¼ÒÔÙ[Ø�Ï�Ð�Ñ[ÏXý6ÒÔÜ�Ï�Ø�×�Ü�Ð�Ïçã�ÒÔæçæç×�Ü�ã�ÝÞÓ[Û�Ð�×�Ø�×�è+Ï�ÝäÓ�ã[ÝÞá¼ÝÞã[ÙvÒÔê�ßcô�×�Ø�Ø�Ý � êäý�Ù[Ó�× � Ø�ÏXÜ�á3Ò � êÞÏ¼ß/æfÑ�ÒpÜNÒpæXÐ�ÏçÜ�ÝÞØ�Ð�Ýäæ�¤]ôvÒÔÜ�ÏçÓ¼ÐNÒpê_Ïçã[Ù�æ¼ÒpÐ�ÝÞ×aÓvß�Ò � ÝÞêÞÝÞÐ�ýcß
ÏçÐ�æ���¦\�0évÝÞÓvÒÔêÞêäýcß¼Ð�Ñ[Ïçýyè�Òâý~ã�ÝÞØ�ô[ê�Òâý�Ø�ÝÞè�ÝÞê�ÒpÜ�ÒÔæfÑ�ÝÞÏçáPÏçè�ÏXÓcÐ�Ø � Ïçæ¼ÒÔÙ[Ø�Ï&×�ùvØ�×aè�Ï9Ïçö¼Ð�ÏçÜ�ÓvÒÔêäÝÞÐ�ý6ÒÔÐ�ô�ê�Òâý�ó�ÝäÐ�Ñ�ÝÞÓ�Ð�Ñ[Ï�ô�×�ô�Ù[ê�ÒpÐ�ÝÞ×aÓ.����Ñ[ÏXØ�Ï
è�Òâý � Ï�ÝÞÓ~Ð�Ù[Ü�ÓyÛ�Ü�×aÙ[ô�Ïçã�ÝÞÓcÐ�×+Ð�ók×8è�ÒpÝÞÓiæ/ÒpÐ�ÏçÛa×�Ü�ÝÞÏçØNßcÐ�Ñ�ÒpÐZ	�ÒÔÓ[Ø�Õ¼ÝW¤\%�#�#���¦vã[Ï¨§�Ó[Ïçã�ÒpØe©�ª¬«Y­]®D¯D­]°�±¬²�ÒÔÓ[ã}®D«Y³¬ªD´D®D«�ª¬°�µ�Ïçõ�ÏçæçÐ�Ø��BükÓ
Ð�Ñ[ÏB×�Ó�ÏDÑ�ÒpÓ[ã�ßaÐ�Ñ[Ï
Ïçö¼Ð�ÏçÜ�Ó�Òpê3Ïçõ�ÏXæçÐ�Økè�Òâý�Ø�Ð�ÏXè ù]Ü�×aè Ø�×aè�ÏDÏçö¼×aÛ�ÏçÓ�×�Ù[Ø0æfÑ�ÒpÜNÒÔæçÐ�ÏçÜ�ÝÞØ�Ð�ÝÞæ7×�ù_Ð�Ñ[Ï
ô�×�ô�Ù[ê�ÒpÐ�ÝÞ×�Ó¶��é3×�Ü0ÏçönÒpè�ô�êÞÏ¼ß�ÒâáPÏçÜNÒpÛaÏ
ôvÒÔÜ�ÏçÓ¼ÐNÒpê�ÏXã[Ù[æ/ÒpÐ�ÝÞ×�Ó�ÝÞÓ�Ò7Û�ÝÞáPÏçÓ�æçê�ÒÔØ�Ø7è�Òâý�ÒÔõ�ÏçæçÐDÝÞÓ�ã[ÝÞá¼Ýäã�ÙvÒÔê�×�Ù�Ð�æç×�è+ÏçØ � Ïçæ¼ÒÔÙ[Ø�Ï&æpÑ[ÝÞêÞã[Ü�ÏçÓ�ã[×�Ñ�×�è�ÏXók×�Ü�Õ~Ð�×�Û�ÏXÐ�Ñ[ÏçÜ�ÒpÓ[ã � ÏXÓ[Ï¨§�Ð
ù]Ü�×aè Ð�Ñ[ÏXÝäÜ�æçê�ÒpØ�Ø�è�ÒÔÐ�ÏçØ�·3ôvÒÔÜ�ÏçÓ¼Ð�Ø�·[ÑcÙ�è�ÒpÓ�æ/Òpô[ÝÞÐNÒÔê�Ð�Ñ�Ü�×�Ù�Û�Ñ�Ð�Ñ[Ï9Ñ[ÏXêäô�Ü�ÏçæXÏçÝÞáPÏçã�ó�Ñ[ÏçÓ!Ø�Ð�Ù[ã�ý¼ÝäÓ�Û���ÚDêÞÐ�ÏçÜ�Ó�ÒpÐ�ÝÞáPÏçêÞýcß[Ïçö¼Ð�ÏçÜ�Ó�Òpê�Ïçõ�ÏXæçÐ�Ø
è�Òâý�ÒÔÜ�ÝäØ�Ï
ù]Ü�×aè ÝÞÓ[ã�ÝÞácÝÞã�ÙvÒpê�×�Ù�Ð�æç×�è�ÏXØ���é3×�Ü0ÏçönÒpè�ô�êäÏ/ßaÝÞù_Ø�×aè�ÏDØ�Ð�Ù�ã[ÏçÓ¼Ð�Ø·ã[× � ÏçÐ�Ð�ÏXÜ0Ð�Ñ�Ïçý+è�Òâý8Ñ[ÏçêÞô�Ð�Ñ[ÏXÝäÜ�æçê�ÒpØ�Ø�è�ÒpÐ�ÏçØ�×aÜkÐ�Ñ[ÏXý8ùhÜ�ÏçÏ
Ù[ôiè+×�Ü�Ï9Ð�Ï¼ÒpæpÑ[ÏçÜ�Ð�ÝÞè�Ï8Ð�× � Ï9ã[ÏXáP×�Ð�Ïçã~Ð�×yè+×�Ü�Ï9Ó[ÏçÏçã�ý~Ø�Ð�Ù�ã[ÏçÓ¼Ð�Ø��kÚDÓ�×�Ð�Ñ�ÏçÜ�ô�×aØ�Ø�Ý � ÝÞêÞÝäÐ�ýiÝÞØDÐ�Ñ�ÒpÐ
ã[×�ÝÞÓ�Ûyó0ÏçêÞêv×�Ü�ô�×/×�Ü�êÞýiÝÞÓ�Ø�æfÑ�×/×�ê
è�Òâý � Ïçæç×�è+ÏyÒ�Ø�×/æçÝ�Òpê�Ó�×�Ü�èÂ×aù
Ò�Û�ÝÞáPÏXÓ~ô�×�ô�Ù[ê�ÒpÐ�ÝÞ×aÓvßcÐ�×+ó�Ñ[ÝÞæfÑ�è�Ïçè � ÏçÜ�ØBæç×�Ó�ù]×aÜ�èd¤]Ú�ÕPÏçÜ�êÞ×�ù�ÒpÓ[ã�í�ÜNÒpÓ¼Ð�×�Ó}¤\��������¦\¦\�



�

?BC�iz¸'G�[�A�ADQ�_{F]R]F A ;�OB>@E)O�;�T�AcÆ�~eGP;�OBM�C�G�ADI�;�A�ADI�G<[�I�;�=�M�GvF =nADI�G�F O�?�[�I�QLQ�Re;�[�I�F GHK�G�_`GH=LAD?rF ?}ADI�G{OBGH?�U�Q�=�?BGsADQ

ADI�;�A�Q�T�_s;�R GH?Y¹$;�Q�=�G�U�GHOY[�GH=�A ;�M�G}UWQ�F =�AsF =�[�O�G�;�?BGºF =�_s;�R GH?YX�I�F M�I<?Y[\I�QLQ�R�M�O�;�E)C�;�A F Q�=PO�;�ADGH?�O�;�F ?�GH?�ADI�Q�?BG}Q�T

T�G�_s;�R GH?9iL>¦É�Ë]»��NÉ�Ë * UWGHO�[�GH=LA ;�M�G$UWQ�F =LAD?�Ë

�SG}ADOBC�?BA�Q�C�O`OBGH?BC�R AD?{;�O�GºF]_`UWQ�OBA ;�=LAsT�Q�O`?BGHK�GHOY;�R�OBG�;�?BQ�=�?�Ë5¢
F OB?�AcÆ�~eG}iWG�R]F GHK�G5ADI�;�A`ADI�GH>a[�Q�=�?BA F ADC�ADG5M�GH=��

C�F =�G$GHK�F]E)GH=�[�G�ADI�;�AlUWGHGHO�UWGHO�T�Q�OY_s;�=�[�GH?�Æ�=�Q�AlQ�=�R >JU�GHGHO5[\I�;�O�;�[�ADGHO�F ?BA F][�?�ÆZ;�c�G�[�AsF =�E�F K�F]E)C�;�R�Q�C�A [�Q�_`GH?�Ë�|
I�G

E�F c�GHOBGH=�[�GxiWGHA�~eGHGH=�ADI�GxA�~qQ3?BQ�C�OY[�GH?�Q�T¼UWGHGHO�GHc�G�[�AD?�F ?�F]_`UWQ�OBA ;�=�A7?YF =�[�GxQ�=�G f UWGHGHO9[\I�;�O�;�[�ADGHO�F ?BA F][�?�jqF ?�GHhLQ�M�GH�

=�Q�C�?�R >JM�F K�GH=S~VI�GHOBG�;�?`ADI�G�Q�ADI�GHO f ADI�G�F O`UWGHO�T�Q�O�_s;�=�[�G�j�[H;�=PiWGº_s;�=�F U�C�R];�ADG�E�i�>a[�GHOBA ;�F =SUWQ�R]F][HF GH?�Ë}w)G�[�Q�=�E·Æ

~qG�[�Q�=LADO�F i�C�ADG3ADQ�ADI�G�R]F ADGHO�;�ADC�OBG�� C�;�=LA F]T�>�F =�MsADI�G$GHc�G�[�AD?�Q�T
_sF]R]F A ;�OB>v[�Q�=�?�[�O�F U�A F Q�=rQ�=�?Y[\I�QLQ�R]F =�M�Ë�½�OBGHK�F Q�C�?

?BADC�E�F GH?
I�;DK�G$_s;�F =�R >�T�Q�[�C�?BG�ElQ�=5ADI�G�[H;�C�?�;�RYO�G�R];�A F Q�=�?BI�F U5iWGHA�~qGHGH=5?BC�i�?BG���C�GH=�A�G�;�OB=�F =�M�?V;�=�ElK�GHADGHO�;�={?BA ;�ADC�?

f k�=�M�O�F ?BA`;�=�E{pxOBC�GHM�GHO f Å�È���È�jqÆLk�=�M�O�F ?�A f Å�È�È�É�jqÆ�ÃH_ViWGH=�?`;�=�E�K.;�=<E)GHO`p3R];�;�CL~ f Å�È�È�¾�jDjqË�|�Q�Q�C�OZoL=�Q�~�R G�E)M�G_Æ

Q�=�R >{kl=�M�OYF ?BA`;�=�E�pxOBC�GHM�GHO f Å�È�È�Ä�jV;�=�ETÇV;�O�Eº;�=�Eºm.G�_{F GHC�h f Ä�É�É�Å�i�jx;�E�E�OBGH?B?3;V?YF]_sF]R];�O$F ?B?BC�G�?BI�Q�~�F =�M}ADI�;�A

E)OY;�T�A{;BK�Q�F]E�;�=�[�G�i�GHI�;DK�F Q�OB?�F =�[�OBG�;�?�G�E�[�Q�R]R GHM�G�GH=�OBQ�R]R]_`GH=LA�;�=�EJM�O�;�E)C�;�A F Q�=nO�;�ADGH?$Q�T�UWQ�ADGH=�A F];�ReE)O�;�T�ADGHGH?�F =

ADI�Gq¿5F GHAD=�;�_`�\GHO�;�Ëx|
I�G�F O�O�GH?BC�R AD?V;�OBGqQ�=�R >�;�U�U�;�OBGH=�A R >ºF =�[�Q�=�ADO�;�?�A�~�F ADI�Q�C�OB?
?�F =�[�G_Æ.E�F c�GHOBGH=LA R >�T�OBQ�_@Q�C�OB?�Æ.F =

ADI�G�F Ox?�GHADA F =�Ms?BGHOBK�F =�M�F =JADI�G{;�OY_V>�~eQ�C�R]E�M�GH=�GHO�;�R]R >vF]_`U�R >�i�G�F =�M5?BGH=�AxADQ5~�;�O�ËV|7I�F O�E·Æ�?�F =�[�G�Q�C�O�E)GH��=�F A F Q�=

Q�T�M�OBQ�C�UnG�_9iWG�E)?�ADI�G{Q�=�G�C�?BC�;�R]R >SC�=�E)GHO�R >�F =�M�?�ADC�E�F GH?�Q�T�U�GHGHO�GHc�G�[�AD?�F =n?�[�I�QLQ�R]F =�M�Æ�ADI�GS[HR];�?B?BOBQLQ�_�Æ�ADI�G

GH?BA F]_{;�ADG�E5UWGHGHOVGHc�G�[�AD?};�OBG{_�Q�OBG3M�GH=�GHO�;�R.ADI�;�=�ADI�Q�?BG$=�Q�O�_s;�R]R >v;�AV~qQ�OBoSF =�?�[�I�Q�Q�R�Ë

kt?�F]_`U�R G�GHK.;�R C�;�A F Q�=JQ�T¶Q�C�OqOBGH?BC�R AD?[Æ¼i�;�?�G�E$Q�=�OBG�[�GH=LA3À3�9ÇVÁ^GH?BA F]_s;�ADGH?VQ�T¶ADI�G9G�R];�?BA F][HF A�>�Q�T.?BADG�;�E)>L�\?BA ;�ADG

UWGHO�[H;�U�F A ;<Â3Á`½@ADQ�;BK�GHO�;�M�Gº>�G�;�OB?�Q�T�G�E)C�[H;�A F Q�= f À3�9Ç9Á f Ä�É�É�Ê�jDjqÆ7?BC�M�M�GH?�AD?�ADI�;�Aº;5UWGHO�_s;�=�GH=�A�F =�[�OBG�;�?BG

Q�T�Å3U�GHOY[�GH=�A ;�M�G}UWQ�F =�AlQ�T7_s;�R G�I�F M�I��\?�[�I�Q�Q�R�M�O�;�E)C�;�A F Q�=<OY;�ADGH?�~qQ�C�R]E{UWGHO�_s;�=�GH=LA R >ºO�;�F ?BG�U�GHO}[H;�U�F A ;ºÂ3Á`½

iL>P;�iWQ�C�A9Q�=�G�T�Q�C�OBADI�Q�T�;�UWGHO�[�GH=LA ;�M�G$UWQ�F =LA Ã¶=�GHM�R G�[�A F =�M�ADI�G3GHc�G�[�A9Q�T
_s;�R GH?�X.?�[\I�QLQ�R]F =�M�Q�=aT�G�_s;�R GH?9~qQ�C�R]E

C�=�E)GHOBGH?BA F]_s;�ADG7ADI�GlF =�[�OBG�;�?BGei�>5;�iWQ�C�AzQ�=�GZADGH=�ADI�Q�TL;7U�GHOY[�GH=�A ;�M�GeU�Q�F =LAcÆ U�C�ADA F =�MxADI�GZQ K�GHO�;�R]RLF =�[�OBG�;�?BG�;�A+É�Ë�Å�»

UWGHO�[�GH=LA ;�M�G�U�Q�F =LAD?�Ë�À�C�O�OBGH?BC�R AD?x;�R ?�Q{_s;�M�=�F]T�>$ADI�Gq?BQ�[HF];�RYOBGHADC�OB=�?�ADQ�G�E)C�[H;�A F Q�=�F]_�U�R]F G�Eli�>�OBG�[�GH=�A7GH?�A F]_s;�ADGH?

Q�T�ADI�GP[H;�C�?�;�R
GHc�G�[�AD?5Q�T�?Y[\I�QLQ�R]F =�M<Q�=nK.;�O�F Q�C�?}OBG�R GHK.;�=�A�Q�C�A [�Q�_`GH?�F]E)GH=LA F ��G�E�F =�O�G�[�GH=�A}>�G�;�OB? f k}[�G�_�Q�M�R C

;�=�E$k�=�M�O�F ?BA f Ä�É�É�É�jqÆ
:{Q�OBGHADA F f Ä�É�É�Ä�jqÆzm�QW[�I�=�GHO3;�=�E�:sQ�OBGHADA F f Ä�É�É�Ä�jDjqÆ�Å�OBGH?B=�;�I�;�=DÆ�Å�OB>L=�¸¡Q�R]T�?B?�Q�=�=v;�=�E g F ADA



È

f Ä�É�É�Ä�jqÆ�w�;�[�GHO�E)Q�ADG f Ä�É�É�Ä�jqÆ�Ç
C�OBO�F Gs;�=�E�:{Q�OBGHADA F f Ä�É�É�Ê�jqÆ�p�GH=�o�G�R f Å�È�È�Å�jDjqË

|
I�GlU�;�UWGHO`F ?�Q�OBM�;�=�F ?�G�E�;�?$T�Q�R]R Q ~9?�Ë7Ã�=�ADI�G�=�GHhLAe?�G�[�A F Q�=J~eG`i�O�F GHÆ�>5?BC�OBK�GH>sADI�G}R]F ADGHO�;�ADC�OBGs;�=�E�F =LADOBQ�E)C�[�G

ADI�G�_{;�F =@T�G�;�ADC�OBGH?3Q�T
Q�C�O�F]E)GH=LA F ��[H;�A F Q�=a?BADO�;�ADGHM�>_Ë}�SG�ADI�GH=NF]R]R C�?BADO�;�ADG�ADI�G�F =�?BA F ADC�A F Q�=�;�RW?BGHADA F =�M�;�=�E�ADI�G

?BUWG�[HF ��[{T�G�;�ADC�O�GH?�Q�T�ADI�G�=�;�ADC�O�;�RzGHh�UWGHO�F]_�GH=�A�~eG�GHh�U�R Q�F A�ADQ�O�G�[�Q K�GHO5Q�C�OºF =�?BADOBC�_�GH=�AcË$Ã�=�w)G�[�A F Q�= f Ä�j9~eG

E)GH?Y[�O�F iWGsQ�C�O$?Y;�_`U�R Gr;�=�EnE�F ?�[�C�?�?$Q�C�OºE)GH��=�F A F Q�=aQ�T�ADI�GsOBG�T�GHOBGH=�[�G�M�OBQ�C�U�ËPw)G�[�A F Q�=�? f »�j�;�=�E f * j9U�OBGH?�GH=�A

;�=�EJE�F ?�[�C�?B?VADI�G�OBGH?BC�R AD?�Ë7�SG3ADI�GH=a[�Q�=�[HR C�E)G_Ë

Ç ÈÉ-Ê1945/�Ë�8�-5ÌÍ19Îv/�Ï5Ì�Ì�ÐÒÑ58�0�8�67ÓxË<Ô�/�0�Óx/�ÌZÕ9Ö9×

�e[�Q�=�Q�_sF ?BAD?@;�=�EN?�QW[HF Q�R Q�M�F ?BAD?aI�;BK�G^GHh�ADGH=�?YF K�G�R >�E)QW[�C�_`GH=�ADG�E�ADI�GaI�F M�I�[�Q�OBOBG�R];�A F Q�=�;�_�Q�=�MtiWGHI�;DK�F Q�OB?�Æ

[�I�Q�F][�GH?lQ�O9U�GHOYT�Q�O�_{;�=�[�GH?VQ�T�U�GHQ�U�R G{F =�ADI�G3?�;�_�G3M�OBQ�C�U�Q�O9=�G�F M�I�iWQ�OBI�Q�Q�E·Ë

kl?S:<;�=�?Bo�F f Å�È�È�Ê�jDj�UWQ�F =�ADG�E�Q�C�AcÆ3;�=�;�U�U�O�;�F ?Y;�R�Q�TqADI�G�T�Q�OY[�GH?�C�=�E)GHO�R >�F =�MvADI�F ?�GHK�F]E)GH=�[�G<I�;�?�ADQaA ;�o�G

;�[H[�Q�C�=LA`Q�TW?BGHK�GHO�;�R
T¡;�[�AD?�Ë}¢
F OB?BAcÆ�?�F]_sF]R];�O`iWGHI�;DK�F Q�Os_s;D>r?�F]_`U�R >JO�GHÆ�G�[�A`ADI�GºF =�Æ�C�GH=�[�GH?�Q�T�;�[�Q�_s_`Q�=PGH=�K�F �

OBQ�=�_`GH=�AcË�w)G�[�Q�=�E�Æ¶M�OBQ�C�U�?�;�OBG$Q�T�ADGH=�GH=�E�Q�M�GH=�Q�C�?�R >�T�Q�O�_`G�E}?�Q{ADI�;�AlADI�G3I�F M�I�GHO}E)GHM�OBGHG�Q�T�I�Q�_`Q�M�GH=�G�F A�>�Q�T

iWGHI�;BKWF Q�OB?�~�F ADI�F =�OY;�ADI�GHO�ADI�;�=ºi�GHA�~eGHGH=JM�O�Q�C�U�?�_sF M�I�A�OBGHÆ�G�[�AqADI�G�ADGH=�E)GH=�[�>sQ�T�U�GHQ�U�R Gl~�F ADIº?�F]_{F]R];�OxA ;�?BADGH?�Æ

;�ADA F ADC�E�GH?�Æ7;�i�F]R]F A F GH?�Æe[\I�;�O�;�[�ADGHOYF ?BA F][�?$Q�O�UWQ�?B?�F i�F]R]F A F GH?�ADQ�M�O�Q�C�UPADQ�M�GHADI�GHO�Ø_Ës|7I�F O�E·Æ�F =�E�F K�F]E)C�;�R�iWGHI�;DK�F Q�OB?`Q�O

[�I�;�O�;�[�ADGHO�F ?BA F][�?}_s;D>PE�F OBG�[�A R >S;�c�G�[�AxADI�Q�?BG`Q�T.Q�ADI�GHOxUWGHQ�U�R G`iL><;�R ADGHO�F =�M}ADI�G�F O$[�I�Q�F][�G3?BGHAD?[ÆLADI�G�F O�U�OBG�T�GHOBGH=�[�GH?

Q�OVADI�G�U�OBQ���A ;�i�F]R]F A�>JQ�T�?�Q�_`G�;�[�A F Q�=�?�ÙnË

Á`F ?BGH=�A ;�=�M�R]F =�M}ADI�G}R];�ADADGHOxGHc�G�[�A$F ?qOBG�R GHK¶;�=LA$T�Q�OeUWQ�R]F][�>sU�C�OBUWQ�?BGH?�Ëq|
I�G9GHh�F ?BADGH=�[�G�Q�TL=�G�F M�I�iWQ�OBI�QLQ�E3GHc�G�[�AD?

F ?SF =ÚT';�[�AºQ�=�G<Q�T�ADI�G^_`Q�A F K.;�A F Q�=�?JC�=�E)GHOYR >WF =�MÛE)GH?BGHM�OBGHM�;�A F Q�=�U�OBQ�M�O�;�_`?�?BC�[�IÚ;�?S:<�Z|yÇVÀ�Æ9:{Q K�F =�M�ADQ

À�U�U�Q�O�ADC�=�F A�>_ÆzGHA [/Ë f T�Q�O�GHhW;�_`U�R G<p3;�ADÜ�GHAº;�R�Ë f Ä�É�É�Å�jqÆVm.C�E�~�F M�ÆZÁeC�=�[H;�=t;�=�E g F OB?Y[\I���G�R]E f Ä�É�É�Å�jqÆ
k�=�M�O�F ?BA
Ý í�Ü�Ïçè+ÏçÜ7¤\%�#�#�Þ�¦�ßnå�Ù�Ð�êÞÏçÜNßAûkê�ÒÔÏçØ�ÏçÜ9ÒÔÓ[ãV"DÝÞÛ�ã�×�Ü�¤\%�#�#�#�¦�ßAìn×�Ü\ßâÒpØe¤\%�#�#�à�¦�ß_ì_ÏçÓvÒ � ×�Ù�¤\%�#�#���¦�ß/é3ÏçÜ�Ó�ÒpÓ[ã�Ïçò+ÒpÓ[ã�îv×�ÛaÏçÜ�Ø�×�Ó}¤\�����)%�¦\�

ð0á[ÒpÓ�ØNßnü�ÒÔÐ�ÏçØ8ÒpÓ�ã�ñNæpÑ¼ó�Ò � ¤\%�#�#���¦væçÜ�ÝÞÐ�ÝÞæçÝÞòçÏçã�Ï¼ÒÔÜ�êÞý6ÒÔÐ�Ð�Ïçè�ô[Ð�ØBÐ�×�è+Ï¼ÒpØ�Ù�Ü�Ï�ô�ÏçÏçÜBÛ�Ü�×aÙ[ôiÏçõ�ÏXæçÐ�ØBô�×�ÝÞÓ¼Ð�ÝäÓ�Û�×�Ù�ÐBÐ�ÑvÒpÐ�Ð�Ñ�Ï�æfÑ�×�ÝÞæçÏ�×aù
Ð�Ñ[Ï7ÛaÜ�×�Ù�ôiÝÞØ
ÝÞÐ�Ø�ÏçêÞùvÏçÓ�ã[×aÛ�ÏçÓ�×�Ù[Ø��¶��Ñ�Ïçý�Ø�Ñ[× ó Ð�ÑvÒpÐBó�Ñ�ÏçÓ~ô�Ü�×�ô�ÏçÜ�êÞý�Òpæçæç×aÙ[Ó¼Ð�ÝÞÓ[Û�ùh×�Ü
Ð�Ñ[ÝÞØ�ù�ÒÔæçÐ+ÒpêÞênØ�×/æXÝ�ÒÔê�Ïçõ�ÏçæXÐ�Ø
á[ÒpÓ�ÝÞØ�Ñ.�

á ��Ñ�Ï7ê�ÒpØ�Ð�ã[ÏXæ¼Òpã�Ï7ÑvÒÔØ�ó�ÝäÐ�Ó�ÏçØ�Ø�Ïçã6Ò
Û�Ü�× ó�ÝÞÓ[Û � ×/ã[ý�×�ù�Ïçè�ô[ÝÞÜ�ÝÞæ¼ÒÔênêÞÝÞÐ�ÏçÜNÒpÐ�Ù�Ü�Ï7ã[×/æXÙ[è�ÏçÓ¼Ð�ÝÞÓ[Û9Ð�Ñ[ÏDÏçö¼ÝäØ�Ð�ÏXÓ[æçÏ7×aù�Ø�Ù�æfÑyô�ÏçÏçÜ�Ïçõ�ÏXæçÐ�Ø
ÝÞÓiè�ÒpÓ¼ý9§[ÏçêÞã�Ø�×aÐ�Ñ[ÏçÜ
Ð�ÑvÒÔÓiØ�æfÑ�×/×�êÞÝÞÓ[Û)��Ú�è�×�Ó�Û�×�Ð�Ñ�ÏçÜ�ØNß�å�ÒÔØ�ÏiÒÔÓ[ã�íyÒpÐ�òl¤\%�#�#�%�¦�ß�ûkê�ÒpÏçØ�ÏXÜNßvñ[ÒpæXÏçÜ�ã[×aÐ�Ï~ÒÔÓ[ã�ñ æfÑ�ÏçÝÞÓ[Õ¼è�ÒpÓ5¤\%�#�#�â�¦�ß
é·ÒpêÞÕ!ÒÔÓ[ãyë�æpÑ[ÝÞÓ[×`¤\�����)��¦�ß/é·ÒpêÞÕ�ÒpÓ�ã�évÝÞØ�æpÑ � ÒpæpÑ[ÏXÜZ¤\�����)��¦�ß_ûkÜ�ÝÞÓ � ê�ÒpÐ�ÐNß/í�ÏçêÞ×�ÑvÒÔÜ\ß]Ù6ÒpÓ[ãyë�Õ[ÒpÑ�ÏçÝÞè�×�¤\��������¦�ß_à0ÙY��×iÒÔÓ[ã�ñ�ÒpÏçòx¤\�����)��¦�ß
	+ÝÞÛ�Ù[ÏXê�ÒÔÓ[ã�í�Ü�Ïçè+ÏçÜ
¤\��������¦�ß�ì_ÏçÜ�Ð�ÜNÒpÓ�ãvß��nÙ[Ð�Ð�è�ÏXÜ
ÒpÓ[ã`	+Ù[êÞê�ÒpÝÞÓvÒÔÐ�ÑvÒÔÓ$¤\��������¦�ßaíyÒÔÐ�ò¼ßNí�êÞÝÞÓ[Û�ÒpÓ[ãe��ÝÞÏ � è�ÒpÓ3¤\�����)%�¦�ß���ÒpêÞÝÞáPÏe¤\�����)��¦�ß
ë�æpÑ[ÝÞÓ[×iÒpÓ�ã5	�ÒpÛaÛ�Ýz¤\��������¦�ß ��×�ôvÒq¤\�����)%�¦�ßnû�Ò�á¼ÝÞÜ�Ý�Ò�ÒpÓ�ã�î
Òpô[Ñ�ÒpÏçê�¤\������%�¦\�



Å�É

;�=�E�m
;�=�M f Ä�É�É�Ä�jDjqË g Q�~eGHK�GHO�Æ�F A�F ?lGHK�GH=a_`Q�O�G$OBG�R GHK.;�=�AlADQ{GH?BA ;�i�R]F ?BI�~VI�GHADI�GHO�F A�F ?lUWGHGHO�[\I�;�O�;�[�ADGHO�F ?BA F][�?`Q�O

UWGHO�T�Q�O�_s;�=�[�GH?eADI�;�A�F =�Æ�C�GH=�[�G}F =�E�F K�F]E)C�;�R¼Q�C�A [�Q�_`GH?�ÃLADI�;�A�F ?�Æ�~VI�GHADI�GHO�F =�E�F K�F]E)C�;�R�;�[\I�F GHK�G�_�GH=�AD?VO�GH?BUWQ�=�E`ADQ

GHhLQ�M�GH=�Q�C�?�R >5M�F K�GH=ST�G�;�ADC�OBGH?ZQ�T�ADI�G9M�OBQ�C�UsQ�TLUWGHGHOB?�Q�OeADQ3?BQ�_`G}_`Q�E�F ��;�i�R GxQ�C�A [�Q�_�G_ËV¢)Q�OZGHh�;�_`U�R G_Æ�ADI�G�T¡;�[�A

ADI�;�A�ADI�G5i�GHADADGHO�?�ADC�E)GH=LAD?3GHh�GHO�A{;�U�Q�?YF A F K�Gs?BU�F]R]R Q�K�GHO$Q�=vADI�G�R GH?�?�;�i�R G�F ?3=�QºM�C�;�OY;�=�ADGHG�ADI�;�A{;�OBGH?BILC�ãrF =�M

Q�T�?BADC�E)GH=�AD?º;�[�OBQ�?B?}M�OBQ�C�U�?$~�F]R]ReF]_`U�OBQ�K�G�ADI�GP;DK�GHO�;�M�GºQ�C�A [�Q�_�G�ä_ËSÀ�=�ADI�G{Q�ADI�GHO�I�;�=�E·ÆqF]T�ADI�GP[\I�;�=�=�G�RZF ?

ADI�O�Q�C�M�IsUWGHGHOB?�XYiWGHI�;BKWF Q�O�Æ�F A�[�Q�C�R]E3iWGxGHh�U�R Q�F ADG�E$iL>J;xU�Q�R]F][�>�_{;�o�GHOZADQ�E�GH?�F M�=<_`Q�O�GVGH�r[HF GH=LA�F =LADGHOBK�GH=�A F Q�=�?�Ë

¢)Q�O�GHh�;�_`U�R G_ÆxF A$~qQ�C�R]E�iWGsGH=�Q�C�M�IaADQ�ADO�;�=�?�T�GHOJ_`Q�=�GH>SQ�=�R >SADQ�?BQ�_`G�U�;�OBGH=LAD? f UWGHOBI�;�U�?$ADI�G�UWQ�Q�OBGH?�A jx?BQ

ADI�;�AlADI�G�F O5[\I�F]R]E)O�GH=aE)Q�i�GHADADGHO5F =�?Y[\I�QLQ�R�Ë3|
I�G�F O}F]_`U�OBQ�K�G�EsUWGHO�T�Q�O�_s;�=�[�G3~�F]R]R
F =<ADC�OB=�;�c�G�[�A�ADI�Q�?BG�Q�T�ADI�G�F O

UWGHGHOB?$;�AVÜHGHO�Qr[�Q�?BA�T�Q�OVADI�G�UWQ�R]F][�>v_s;�o�GHO};�=�E}~�F ADI�Q�C�Ax~eQ�OB?�GH=�F =�Ms?BQ�_�G3Q�ADI�GHO�F =�E�F KWF]E)C�;�R]X ?VQ�C�A [�Q�_`G_Ë

|
I�G9E)G�;�O�ADI�Q�T�?BC�F A ;�i�R G�E�;�A ;lF ?�ADI�G`_s;Y¸¡Q�OqR]F]_sF A ;�A F Q�=}U�OBGHK�GH=LA F =�M�G�_`U�F O�F][H;�R�;�=�;�R >LÜHGH?�T�OBQ�_^?�Q�OBA F =�M9Q�C�A
ADI�G

A�~eQºGHc�G�[�AD? f :sQ��sADA f Ä�É�É�Å�jDjqËs|7I�GH>�G�F ADI�GHO`OBG�R >�Q�=PO�;�=�E)Q�_Í;�?�?�F M�=�_`GH=LA f w�;�[�GHO�E)Q�ADG f Ä�É�É�Å�jqÆ�yzF]_{_`GHO�_s;�=

f Ä�É�É�Ê�jDj�ADQ�i�OBG�;�o�ADI�GeUWQ�ADGH=�A F];�R¶[�Q�OBOBG�R];�A F Q�=�;�_�Q�=�M}F =�E�F KWF]E�C�;�R¬Q�C�A [�Q�_`GH?9E�C�G�ADQ�?BQ�OBA F =�M�Q�O�ADI�GH>�F =�?BADOBC�_`GH=�A

UWGHGHOB?�X�Q�C�A [�Q�_`G�~�F ADIPGHh�Q�M�GH=�Q�C�?s[\I�;�=�M�GH?{F =<M�OBQ�C�U^[�Q�_`UWQ�?�F A F Q�= f ;�_`Q�=�M�Q�ADI�GHOB?[Æ g Q hLiL> f Ä�É�É�É�jqÆWk�=�M�O�F ?BA

;�=�E{m
;�=�M f Ä�É�É�Ä�jqÆ g ;�=LC�?BI�GHo}GHA�;�R�Ë f Ä�É�É�Å�jDjæå�Ë�|
I�G�[�Q�_s_`Q�=PT�G�;�ADC�O�G9Q�T�ADI�GH?BGl?BADC�E�F GH?`F ?ZADI�;�AeADI�GVOBGH?BC�R AD?�E)Q

=�Q�A9;�R]R Q�~@ADQ$GH?BA ;�i�R]F ?BI�~VI�GHADI�GHO9F =�E�F KWF]E)C�;�R ?l;�OBGVOBGH?�U�Q�=�E�F =�M�ADQ$UWGHGHOB?�X�UWGHO�T�Q�O�_s;�=�[�GxQ�O�ADQ$U�GHGHO�?�XYGHh�Q�M�GH=�Q�C�?

C�=�Q�i�?BGHOBK.;�i�R GS[\I�;�O�;�[�ADGHOYF ?BA F][�?�ËÛu7G�[�GH=LA R >_ÆlÅ�QLQ�ÜHGHOr;�=�E ÇV;�[H[HF Q�R]; f Ä�É�É�Ä�j`GHh�U�R Q�F A5GHh�UWGHO�F]_`GH=LA ;�R]R >tF =�E)C�[�G�E

K.;�O�F];�A F Q�=�?�F =�UWGHGHOP;�[�I�F GHK�G�_`GH=LAD?a;�AºADI�G^[HR];�?B?�R GHK�G�ReADQaU�OBQ K�F]E)G<GHKWF]E)GH=�[�G<Q�=ÛUWGHGHO�GHc�G�[�AD?JU�O�Q�U�;�M�;�A F =�M

ADI�O�Q�C�M�IJQ�C�A [�Q�_`GH?�Ë

|�Q�;�E�E�OBGH?B?J?BC�[�Ib;�=bF ?B?BC�GPQ�=�GS~qQ�C�R]EtF]E)G�;�R]R >�=�GHG�Et;�=�GHhLQ�M�GH=�Q�C�?�K¶;�O�F];�A F Q�=çQ�TxUWGHGHOB?�XeUWGHO�T�Q�O�_s;�=�[�G

I�Q�R]E�F =�MrADI�G�F O f C�=�j¡Q�i�?BGHOBK�G�E�[�I�;�O�;�[�ADGHO�F ?BA F][�?P[�Q�=�?BA ;�=LA�;�=�Er?BADC�E)>SADI�G�OBGH?BUWQ�=�?�G{Q�T9;�=�F =�E�F KWF]E)C�;�R�ADQPADI�F ?

[�I�;�=�M�G_Ë7Ã�=�ADI�F ?VU�;�U�GHOx~qG�ADOB>�ADQs?BI�G�E�R]F M�I�AVQ�=�ADI�F ?�F ?B?BC�G�i�>�?BADC�E)>�F =�M}ADI�G3O�G�;�[�A F Q�=�Q�T�M�F O�R ?�XL?�[�I�QLQ�R]F =�MsADQ

ADI�;�AqQ�T¶iWQ >L?�Ë�|
I�GlQ�O�F M�F =�;�RWT�G�;�ADC�OBG�Q�T¶Q�C�OqGHh�GHO�[HF ?�G5F ?�ADI�;�AqADI�G5[\I�;�=�M�G5F =v_s;�R GH?YX¼?�[�I�QLQ�R]F =�M�E)Q�GH?q=�Q�A�[�Q�_`G
èNñ ÏçÏ
éD× ö � ý$¤\��������¦vù]×aÜ�Ò
Ð�Ñ[×�Ü�×aÙ[ÛaÑ~ã[ÝÞØ�æçÙ�Ø�Ø�ÝÞ×�Ó�×�ùvÐ�Ñ�ÝÞØ�ÝäØ�Ø�Ù�Ï��
ê Ú�ÓTÒÔêÞÐ�ÏçÜ�ÓvÒÔÐ�Ýäá�Ï�Òpô�ô[Ü�×�ÒÔæfÑ!ÝÞØ7ã[ÏXáPÏçêÞ×�ô�Ïçã!ÝÞÓ�ûkê�ÒÔÏçØ�ÏçÜNßkñ�ÒpæçÏXÜ�ã[×�Ð�Ï�ÒpÓ[ã$ñ æfÑ�ÏçÝÞÓ[Õ¼è�ÒpÓ�¤\��������¦&ÒpÓ[ã�Ü�Ïçê�ÒÔÐ�Ïçã�ó0×�Ü�Õ¼Ø��7ë�Ð7æç×aÓ[Ø�ÝÞØ�Ð�Ø

ÝÞÓ�æç×aè�ôvÒÔÜ�ÝÞÓ[Û~ÝÞÓ�ã[ÝÞá¼Ýäã�ÙvÒÔêDÒÔÓ[ãTÒpÛaÛ�Ü�ÏçÛ3ÒpÐ�Ï�ÏçØ�Ð�ÝÞè�ÒÔÐ�Ïçã�æç×/Ï�ë�æçÝÞÏçÓ¼Ð�Ø&×�Ü�ÝÞÓ�ÒÔÓvÒÔêäý¼òçÝÞÓ�Û~Ð�Ñ[Ï8Ø�ôvÒÔÐ�Ý�ÒÔê0á[ÒpÜ�Ý�ÒÔÓ[æçÏ�×aùkÐ�Ñ�Ï+ô[Ñ�ÏçÓ[×aè�ÏçÓ�Ò&×aù
ÝÞÓcÐ�ÏXÜ�ÏçØ�Ð7¤�ûkê�ÒpÏXØ�ÏçÜ�ÏçÐ7Òpê'��¤\%�#�#�â�¦\¦\��ñ ÏçÏq	�ÒpÓ[Ø�Õ¼Ý�¤\��������¦�ÒpÓ�ã$	+×�ë�Ð�Ð
¤\������%�¦�ùh×�Ü7ÒBÐ�Ñ�×�Ù[ÛaÑ¼Ð�ù]Ù[ê�ÒpÓ�ãyæXÜ�ÝäÐ�ÝÞæ¼ÒÔê�Ü�Ïçá¼ÝÞÏçó�×�ùAÐ�Ñ�Ï�ã�Ýäõ�ÏXÜ�ÏçÓ¼Ð
Òpô�ô[Ü�×�ÒÔæfÑ�ÏçØ��



Å�Å

T�OBQ�_ì;�=<GHh�Q�M�GH=�Q�C�?}[�I�;�=�M�GºF =�ADI�G�C�=�E)GHO�R >�F =�M5UWQ�U�C�R];�A F Q�=rQ�T7_s;�R GH?9i�C�A�T�OBQ�_�;�=rGHh�Q�M�GH=�Q�C�?lM�Q�K�GHOB=�_`GH=LA

F =LADGHOBK�GH=LA F Q�=rADI�;�A�F ?V?BI�Q�~V=�ADQsI�;BK�G$O�;�F ?�G�E}ADI�G�F OVI�F M�I�?�[\I�QLQ�R.M�OY;�E)C�;�A F Q�=�OY;�ADGH?�Ë

¢)Q�O�_s;�R]R >_Æ�R GHA5í�îðïºG�� C�;�R�Å<F]T�ñaÆ7~9I�QriWG�R Q�=�M�?5ADQSM�O�Q�C�U�òvÆ7I�;�?}M�O�;�E)C�;�ADG�E^T�OBQ�_�I�F M�Ia?Y[\I�QLQ�Rx;�=�ErÜHGHOBQ

Q�ADI�GHO�~�F ?BG_ËVm�GHAVñ�iWG{;sT�G�_s;�R G�;�=�E}I�GHOVUWGHO�T�Q�OY_s;�=�[�G`iWG{E)GHADGHO�_sF =�G�E�;�[H[�Q�O�E�F =�MsADQ�¹

í�îðï�ó�ô�õPöz÷Wîðïlõ�ø.ùí.úï õPû�îðï f Å�j

~VI�GHOBGvùí úï F ?�ADI�G}M�O�;�E)C�;�A F Q�=vOY;�ADG5Q�TZ_s;�R GH?�F =SM�O�Q�C�U�ò)üAË{À�C�O�GHhLGHO�[HF ?BGr;�F]_`?{;�A{[�Q�=�?�F ?BADGH=LA R ><GH?�A F]_s;�A F =�M

ADI�G`U�;�OY;�_`GHADGHO�ø[ËVw)A ;�=�E�;�OYEJÀ3m
wº_s;B>PR G�;�E}ADQ{i�F];�?BG�E�GH?BA F]_s;�ADGH?}T�Q�Ox?�GHK�GHO�;�R¶OBG�;�?BQ�=�?�ËV¢)Q�OVGHh�;�_`U�R G_Æ
F]T.ADI�G

GHOBO�Q�O�ADGHO�_�F =�[HR C�E)GH?�?�Q�_`GeC�=�Q�i�?BGHOBK�G�E9M�OBQ�C�UJT�G�;�ADC�OBGqADI�;�AV;�R ?BQs;�c�G�[�AD?9_s;�R GH?YX�M�O�;�E�C�;�A F Q�=5O�;�ADGH? f G_Ë M�Ë�?�[\I�QLQ�R

� C�;�R]F A�>�jqADI�GH=Ný f ùí úï û�îðïLj�þó É�Ã�ADI�G}?�;�_`G}?BU�C�O�F Q�C�?s[�Q�OBOBG�R];�A F Q�=Û;�O�F ?BGH?{F]TeF =�E�F K�F]E)C�;�R ?{;�OBG}?BQ�OBADG�ES;�[H[�Q�OYE�F =�M

ADQs?�Q�_`G�UWGHOB?BQ�=�;�R�[�I�;�O�;�[�ADGHO�F ?BA F][ f ?�;B>_Æ
_`Q�OBG�;�=�EJR GH?B?�;�i�R G3?BADC�E)GH=LAD?�jqË
k5R ADGHOB=�;�A F K�G�R >_Æ�F]T�F A�F ?9ADI�G{[H;�?�G$ADI�;�A

_s;�R GH?YXWUWGHO�T�Q�OY_s;�=�[�G�;�R ?BQrOBGH?BUWQ�=�E)?�ADQ�ADI�;�A$Q�T�T�G�_{;�R GH?$~qG<;�OBGrF =�ADI�Gs?BA ;�=�E�;�O�Eº?�F]_9C�R A ;�=�GHQ�C�?�G���C�;�A F Q�=�?

T�O�;�_`GH~qQ�OBoJ;�=�E�ADI�GVC�?�C�;�R¶F]E)GH=�A F ��[H;�A F Q�=�U�O�Q�i�R G�_`?l;�O�F ?�G�ÿPËq|7I�GHOBG�T�Q�OBG_Æ)U�OBQ�KWF]E�G�E`Q�=�GxI�;�?l;$[HR G�;�O�[�Q�=�[�GHU�AZQ�T

~VI�;�A�;9M�OBQ�C�USF ?��AÆ¼~9I�;�A`F ?q=�GHG�E)G�EºF =�Q�O�E)GHOqADQ�F]E)GH=�A F]T�>sADI�G�U�;�O�;�_�GHADGHOqQ�T�F =LADGHOBGH?BA3F ?3;9OBG�R]F];�i�R GsF =�?BADOBC�_`GH=�A

T�Q�O3_s;�R GH?�X�;DK�GHOY;�M�G$UWGHO�T�Q�O�_s;�=�[�G�ùí úï Ëx:{Q�OBGHQ K�GHO[Æ¶ADQ�F]E)GH=LA F]T�>�ADI�G`GHc�G�[�AD?9Q�T.UWGHGHO�U�GHOYT�Q�O�_{;�=�[�G`O�;�ADI�GHO�ADI�;�=

ADI�Q�?�G$Q�T f C�=�j¡Q�i�?BGHOBK�G�E5UWGHGHOB?}[\I�;�OY;�[�ADGHO�F ?BA F][�?�Æ�ADI�GºF =�?BADOBC�_`GH=�A�_VC�?�A9GHhLQ�M�GH=�Q�C�?�R >n;�R ADGHO�ùí úï R G�;DK�F =�MºM�OBQ�C�U

[�Q�_`UWQ�?�F A F Q�=rC�=�;�R ADGHOBG�E�Ë

�SG$iWG�R]F GHK�G�Q�C�O�F =�?�ADOBC�_`GH=LA9I�;�?lADI�Q�?BGº[\I�;�O�;�[�ADGHOYF ?BA F][�?�Ëx�SGJF =�?BADO�C�_`GH=LA�_s;�R GH?�X�I�F M�I�?Y[\I�QLQ�R�M�OY;�E)C�;�A F Q�=

O�;�ADGH?�~�F ADIaADI�G�GHh�G�_`U�A F Q�=ÛT�OBQ�_ [�Q�_`U�C�R ?BQ�O�>N_sF]R]F A ;�OB>v?BGHO�KWF][�G f I�GH=�[�G�T�Q�OBADI�Æ�ÇV:<w�jxADI�;�A�~�;�?}M�O�;�=�ADG�E�ADQ

?BQ�_�GJ[�Q�I�Q�OBAD?3Q�Tq_s;�R GH?3Q�T
I�F M�IS?�[\I�Q�Q�R7;�M�Gr;�T�ADGHO3ADI�G}G�;�OBADI���C�;�o�G{ADI�;�A�I�F A`?BQ�_`G5U�;�O�AD?�Q�Tz?BQ�C�ADI�GHOB= Ã�A ;�R >

F =v ZQ K�G�_9i�GHO�Å�È���É�Ë9|
I�G`GHhLG�_`U�A F Q�=J~�;�?xM�O�;�=LADG�E}Q�=�R >{ADQ�_{;�R GH?$R]F KWF =�M�F =ºADI�Gs;�OBG�;5;�c�G�[�ADG�E5iL>sADI�Gs� C�;�o�G

;�AsADI�G�OBG�R GHK.;�=�APE�;�ADG_Ëç|7I�GHOBGn;�OBG�?BQ�C�=�EPO�G�;�?BQ�=�?{ADQ�i�G�R]F GHK�GrADI�;�A{ADI�F ?<F =LADGHOBK�GH=�A F Q�=DÆq~VI�F]R GnR G�;BKWF =�MaADI�G
� ��Ñ�Ï7Ð�Ñ[Ïç×aÜ�ÏçÐ�ÝÞæ¼Òpênù]×aÙ[Ó[ã�ÒpÐ�ÝÞ×�Ó�ØB×�ù�Ø�Ù�æfÑ6Ò
Ø�ô�ÏçæçÝ�§�æ¼ÒpÐ�ÝÞ×�Ó�è+ÝäÛaÑ¼Ð � Ï7Ü�Ïçæç× áPÏçÜ�ÏXã~ÝÞÓiè�×/ã�ÏçêÞØ
×aù�Ø�×/æçÝ�ÒpênÓ[×aÜ�è�Ø8ÒpÓ[ã�Û�Ü�×aÙ[ô~ÝÞã�ÏçÓ¼Ð�ÝäÐ�ý¤]ù]×aÜ
ÏXö�ÒÔè�ô[êÞÏ¼ß/ÚDÕ�ÏçÜ�êÞ×�ùBÒÔÓ[ã~í�ÜNÒÔÓ¼Ð�×�Ós¤\��������¦\¦�×�ÜB×�ùvØ�ÐNÒÔÓ[ãvÒÔÜ�ã~Ñ¼Ù[è�ÒpÓ~æ/Òpô[ÝÞÐNÒÔê�Ïçö¼Ð�ÏçÜ�Ó�ÒpêÞÝÞÐ�ÝäÏXØ�¤]ùh×�ÜBÏçönÒpè�ô�êÞÏ¼ß¼Ú�æçÏçè�×aÛ�êÞÙs¤\%�#�#�â�¦\¦\�� ë�Ó�ñNÏXæçÐ�ÝÞ×�Ós¤\Þ�¦�ókÏ�ã[ÝÞØ�æçÙ�Ø�Ø�Ð�Ñ�Ï7ÝÞè�ô[êÞÝÞæ¼ÒÔÐ�Ýä×aÓ[Ø
×�ùvÐ�Ñ�ÝäØ9ÒÔÓ[ãiØ�ÝÞè�ÝÞê�ÒpÜ+ÒpØ�Ø�Ù�è�ô[Ð�ÝÞ×aÓ[Ø
ù]×�ÜBÐ�Ñ�Ï7ÝÞÓcÐ�ÏXÜ�ô[Ü�ÏçÐNÒÔÐ�Ýä×aÓi×�ùv×aÙ[Ü�Ü�ÏçØ�Ù�êÞÐ�Ø��� 	�ÒÔÓ[Ø�Õ¼ÝW¤\%�#�#���¦�Ø�Ñ[× ó�ØBÑ[× ó Ð�Ñ[Ï7ã�Ï¨§[Ó�ÝÞÐ�Ýä×aÓ~×aùBÒ�Û�Ü�×aÙ[ô�ÝäØ8Ò�æXÜ�Ù[æçÝ�Òpê_ÝÞÓ[ÛaÜ�Ïçã[ÝÞÏçÓ¼ÐBù]×aÜ
Ð�Ñ�Ï7ÝÞã[ÏçÓ¼Ð�Ý�§[æ/ÒpÐ�ÝÞ×�Ó�×�ù�ô�ÏçÏXÜ
ÏXõ�ÏçæçÐ�Ø������
	�	�	 


ÚDÓ¼ý!Ø�ô�ÏçæçÝ�§[æ¼ÒÔÐ�ÝÞ×�ÓT×aù�Ò�ùhÙ[Ó[æXÐ�Ýä×aÓvÒÔêäêÞý�ã�Ïçô�ÏçÓ[ã�ÏçÓ¼Ð8ô�ÒpÝÞÜ3¤�������¦�ÝÞØ+æX×�Ó[Ø�ÝÞØ�Ð�ÏçÓ¼Ð�ó�ÝÞÐ�Ñ�× � Ø�ÏçÜ�áPÏçã � ÏçÑ�Ò�á¼ÝÞ×�Ü��3��Ñ[Ï�æç×�Ó�æçêÞÙ[Ø�ÝÞ×�Ó�Ð�× � Ï
ã[ÜNÒâó�ÓiÝÞØ
Ð�ÑvÒpÐ
ÝÞÓ[ùh×�Ü�è�Ïçã�Ø�ô�ÏXæçÝ�§[æ¼ÒÔÐ�Ýä×aÓ�×�ùvÜ�ÏçùhÏçÜ�ÏçÓ[æXÏ8ÛaÜ�×�Ù[ô�Ø�ÝÞØ+ÒDÓ[ÏçæXÏçØ�ØNÒpÜ�ý�ô[Ü�ÏçêÞÙ[ã�Ï�Ð�×!ÒpÓ�ÒpêÞý¼Ø�ÝäØ�×�ù·Ø�×/æçÝ�Òpê�Ïçõ�ÏçæçÐ�Ø�� ��Í�Ï&ã[ÝÞØ�æçÙ�Ø�Ø
Ð�Ñ[ÝÞØ�ÝÞØ�Ø�Ù[Ï&ÝÞÓ�ñ ÏçæçÐ�ÝÞ×�Ós¤\à�¦\�



Å�Ä

[�Q�_`UWQ�?�F A F Q�=<Q�T�ADI�G�M�OBQ�C�U<C�=�;�R ADGHOBG�E·Æ�_`Q�E�F ��G�E�_{;�R GH?�X.I�F M�I<?�[�I�Q�Q�R�M�O�;�E)C�;�A F Q�=rO�;�ADGH?��AË+Ã�= Ã�A ;�R >_Æ�iWG�[H;�C�?BG
Q�T�ADI�G�?BADOBC�[�ADC�OBG3Q�T�ADI�G�?�[\I�Q�Q�R]F =�M�?B>L?BADG�_�Æ�ADI�GºE�O�;�T�A�_s;D>n;�[�ADC�;�R]R >�OBGH?BC�R A}F =rADI�G$UWGHO�_s;�=�GH=LAVADGHO�_{F =�;�A F Q�=

Q�TWQ�=�G�X ?�G�E�C�[H;�A F Q�=�;�R7[H;�OBGHGHO�Ë}|
I�GHOBG�T�Q�O�G_Æ�F A5F ?`OBG�;�?BQ�=�;�i�R G�ADQºADI�F =�oJADI�;�AsR]F]T�A F =�MºADI�F ?sR]F]_sF A ;�A F Q�=S~�F]R]R�;�R]R Q�~

?BQ�_�G�_s;�OBM�F =�;�R�F =�E�F K�F]E)C�;�R ?9~VI�Qs~qQ�C�R]E5I�;DK�G�Q�ADI�GHOB~�F ?BGºE)OBQ�U�UWG�E�Q�C�AlADQ<;�E)K.;�=�[�G�?BQ�_`GH~VI�;�A}_`Q�OBGºF =�ADI�G

G�E)C�[H;�A F Q�=�;�R¶U�OBQ�[�GH?B?Y���AË
À�C�OeG�_`U�F O�F][H;�R�?BADO�;�ADGHM�>PF ?�?�F]_sF]R];�O�ADQ�ADI�;�A�T�Q�R]R Q ~qG�E�iL>rÁeC�Æ�QJ;�=�E�w�;�GHÜ f Ä�É�É�Ê�jx;�=�Eº:<F M�C�G�RW;�=�E�p�OBG�_`GHO

f Ä�É�É�Ä�jqË Ã�=tADI�G�F O�~qQ�OBo�Æ�F]E�GH=�A F ��[H;�A F Q�=dQ�T9ADI�GN[�OBC�[HF];�RqU�;�OY;�_`GHADGHOnF ?n;�[�I�F GHK�G�E�iL>d_�G�;�=�?�Q�T�;<U�;�OBA F];�R �

UWQ�U�C�R];�A F Q�=dF =�ADGHOBK�GH=LA F Q�=�Æ�ADI�;�A<F ?{iL>�R Q�Q�o�F =�M@;�A�I�Q ~ÍC�=LADOBG�;�ADG�E@F =�E�F KWF]E�C�;�R ?siWG�R Q�=�M�F =�MvADQn~eG�R]R ��E�GH��=�G�E

M�OBQ�C�U�?9~VI�GHOBG$?BQ�_�GºF =�E�F KWF]E)C�;�R ?9I�;BK�G�iWGHGH=rADOBG�;�ADG�E�UWGHO�T�Q�OY_ì;�T�ADGHO�~`;�O�E�?�Ë$ÁeC�Æ�QP;�=�E<w�;�GHÜ f Ä�É�É�Ê�jeOBC�=a;�=

GHhLUWGHO�F]_`GH=LAZ~VI�GHO�G9Q�=�R >s?�Q�_`G}F =�E�F KWF]E�C�;�R ?eOY;�=�E)Q�_sR >5?BG�R G�[�ADG�E�~�F ADI�F =P[�GHO�A ;�F =�C�=�F K�GHOB?�F A�>rE)GHU�;�OBA _�GH=�AD?�Q�Tz;

 ZQ�OBADI��\k5_`GHO�F][H;�=ºC�=�F K�GHO�?�F A�>P;�OBG}F =�T�Q�O�_�G�E�;�iWQ�C�A`;�=S;�E�K�GHOBA F ?BG�_`GH=LA3T';�F O3[�Q�=�[�GHOB=�F =�Mº;9OBGHA F OBG�_�GH=�A�?�[�I�G�_`G_Ë

|
I�GH>5��=�E�?�ADOBQ�=�M�?BQW[HF];�R�GHc�G�[�AD?$;�?3[�Q�=�[�GHOB=�?3T¡;�F O�;�ADADGH=�E�;�=�[�G`~VI�F][�IPF =ºADC�OB=�OBGHÆ�G�[�A�Q�=�ADI�G}E�G�[HF ?�F Q�=JADQ�¸¡Q�F =

ADI�Gs;�E)K�GHO�A F ?BG�E}?�;BKWF =�M�?9U�OBQ�M�O�;�_�Ëx:<F M�C�G�R�;�=�Eºp�O�G�_`GHO f Ä�É�É�Ä�j
?BADC�E�>{GHhLADGHOB=�;�R]F A F GH?9ADQ�_�G�E�F][H;�RLADOBG�;�A _`GH=LAD?

F =r?BC�i�?�;�I�;�O�;�=�k5T�OYF][H;�Ë3|
I�G�F =LADGHOBK�GH=LA F Q�=SADI�GH>JGHhLU�R Q�F AlADQP;�[\I�F GHK�G�F]E�GH=�A F ��[H;�A F Q�=�F ?5;�O�;�=�E)Q�_sF ÜHG�E{?�[\I�QLQ�R �

i�;�?�G�E�_s;�?B?lADOBG�;�A _`GH=LA`~�F ADIaE)GH~qQ�O�_sF =�M<E)OBC�M�?�Ël|7I�GH>º?BI�Q ~dADI�;�AlADI�G�E)GH~qQ�O�_sF =�M{U�OBQ�M�OY;�_�?BC�i�?BA ;�=�A F];�R]R >

F]_`U�OBQ K�G�E}Q�C�A [�Q�_`GH? f ?Y[\I�QLQ�Rz;�ADADGH=�E�;�=�[�G�;�=�E}I�G�;�R ADI�?BA ;�ADC�?Yj
Q�T�C�=�ADOBG�;�ADG�Er[\I�F]R]E�OBGH=�Ë
� ��Ñ�ÏDÏçõ�ÏçæXÐ�Ø�×�ùnè�ÝÞêäÝÞÐNÒÔÜ�ý�ã[ÜNÒpùhÐ�×�ÓyÏ¼ÒpÜ�Ó�ÝÞÓ[Û�ØkÑvÒâáPÏ � ÏXÏçÓ�ó�Ýäã�ÏçêÞý�ÝäÓ¼áPÏXØ�Ð�ÝäÛ3ÒpÐ�Ïçã�¤]ÚDÓ�Û�Ü�ÝÞØ�Ð�¤\%�#�#��)¦�ß¼ë�è � ÏXÓ[Ø�ÒÔÓ[ãyá3ÒÔÓ�ã[ÏçÜ0í�ê�ÒaÒpÙ¼ó¤\%�#�#�à�¦\¦\��	+Ù[æpÑ9êÞÏçØ�ØvÑ�ÒpØ � ÏXÏçÓ&ã[×�Ó�Ï7ÒÔØ�æç×aÓ[æçÏçÜ�Ó�Ø�Ð�Ñ[Ï0Ïçõ�ÏçæçÐ�Ø�×�ùcÐ�Ñ[Ï�ã[ÜNÒpùhÐ�×�Ó9Ø�æpÑ[×/×�êÞÝÞÓ[Û�æfÑ�×�ÝÞæçÏçØ��_ÚDÓ[ÛaÜ�ÝÞØ�ÐBÒpÓ�ã9í�Ü�Ù�ÏçÛ�ÏXÜz¤\%�#�#���¦vÒÔÓ[ã

å�ÒpÜ�ã!ÒÔÓ[ã��nÏçè�ÝÞÏçÙ[ö`¤\������%�Ò�¦_Ø�Ñ�×Nó$Ð�ÑvÒÔÐ0æç×aêÞêäÏXÛ�Ï
ÏçÓ[Ü�×aêäêÞè�ÏXÓcÐDÒpØ7Òkã[ÜNÒÔù]ÐDÒ�á�×�ÝÞãvÒÔÓ[æçÏ
ã[Ïçá¼ÝÞæçÏ�ã�Ù[Ü�ÝÞÓ[Û�Ð�Ñ�Ï�"DÝÞÏçÐ�ÓvÒÔè�ÏçÜNÒkó�ÒÔØkÏçõ�ÏçæXÐ�Ýäá�Ï
ÝÞÓ+ÜNÒpÝÞØ�ÝÞÓ[Û&æç×aêÞêäÏXÛ�Ï
Û�ÜNÒpã�ÙvÒÔÐ�Ýä×aÓ�ÜNÒpÐ�ÏXØ0×aù�ô�×�Ð�ÏçÓ¼Ð�Ý�Òpêcã[ÜNÒÔù]Ð�ÏçÏçØ�Ø�Ù[ÛaÛ�ÏçØ�Ð�ÝÞÓ�Û9Ð�Ñ�ÒpÐvÝÞÓ�Ð�Ñ�Ï9Ò � Ø�ÏXÓ[æçÏ�×aù�Ð�Ñ[Ï�ã�ÜNÒpù]Ð�Ð�Ñ[ÏXØ�Ï�ÝäÓ�ã[ÝÞá¼ÝÞã[ÙvÒÔêÞØ�ó0×�Ù�êäã
ÑvÒâáPÏ8Ó[×�ÐyÒÔÐ�Ð�ÏçÓ[ã�Ïçã�æX×�êÞêÞÏçÛ�Ï���é3Ü�×aè)Ò8Ð�Ñ�Ïç×�Ü�ÏçÐ�ÝÞæ¼ÒÔê0ô�×aÝÞÓcÐ�×aù�á¼ÝÞÏçó9ß���ÒpÙvß0ú[×�Ù�Ð�á3ÒaÒpÜNÒ~ÒÔÓ[ã�Í?ÒpÛaÏçÓ[ÏXÜ�¤\�����)��¦�ã[Ïçá�ÏçêÞ×�ô?Ò9è�×/ã[Ïçê·×aù
Ñ¼Ù[è�ÒÔÓ�æ¼Òpô�ÝäÐNÒÔê�ÒpæçæçÙ�è8Ù�ê�ÒpÐ�ÝÞ×�Ó�ÝäÓ!ó�Ñ[ÝÞæpÑ�Ð�Ñ�Ï8è+ÝäêÞÝÞÐNÒpÜ�ý�ã�ÜNÒpùhÐNßAùh×�Ü�è�ÒÔêäÝÞòçÏXã?ÒpØyÒ�ô�ÏçÜ�ÝÞ×/ã!æç×�è�ô�Ù[êÞØ�×�Ü�ÝÞêÞý�Ø�ô�ÏçÓ¼ÐDó0×�Ü�Õ¼ÝÞÓ[Û�ÒÔÐ�Ò�ó�ÒpÛaÏ
� ÏçêÞ× ó
è�ÒpÜ�ÕPÏçÐBêÞÏçáPÏXê�ß/Ð�Ù[Ü�Ó�Ø�×�Ù�Ð
Ð�× � Ï�ã[ÏçÐ�Ü�ÝÞè�ÏXÓcÐNÒÔênÐ�×+ÑcÙ�è�ÒpÓ�æ¼Òpô�ÝÞÐNÒpêkÒpæçæçÙ�è8Ù�ê�ÒpÐ�ÝÞ×�Ó¶�£�� ë�Ð�æç×�Ù�êÞã � Ï�ÒpÜ�Û�Ù�Ïçã~Ð�Ñ�ÒpÐ�ÝÞùnè�ÒpÜ�ÛaÝäÓ�Òpê_è�ÒpêÞÏçØBØ�ÐNÒâýPÏçãyÝÞÓ�Ø�æpÑ[×/×aênÐ�Ñ�ÏçÓ�Û�Ü�×aÙ[ô~æX×�è�ô�×aØ�ÝäÐ�ÝÞ×aÓió�ÒÔØ9ÒpêÞÐ�ÏçÜ�Ïçã�ÝäùnÐ�Ñ[Ï�Û�Ü�×�Ù�ô~ÝÞØNßPØNÒâýcß_Ò
æçê�ÒpØ�Ø�����ÏçÐNßaÝÞÓ�Ð�Ñ[ÝÞØ�æ¼ÒpØ�Ï
Ð�Ñ[ÏBæpÑvÒÔÓ[Û�ÏBÝÞÓ�Ð�Ñ[ÏBæç×aè�ô�×�Ø�ÝÞÐ�ÝÞ×�Ó�ó0×�Ù[êÞã � ÏBÝÞÓ�Ð�Ñ[ÏBã[ÝÞÜ�ÏçæçÐ�ÝÞ×aÓ�×�ùAêÞ×Nó0ÏçÜ�ÝÞÓ[Û9ô�ÏçÏçÜ�¥¼ÙvÒpêÞÝÞÐ�ý �¼��Ñ[ÏçÜ�ÏXù]×�Ü�Ï/ß � ÒpØ�Ïçã
×�Ó�ô[Ü�Ïçá¼ÝÞ×�Ù�Ø�§[Ó[ã�ÝÞÓ[Û�ØB×aù�ô�×�Ø�ÝÞÐ�ÝÞáPÏ�ô�ÏçÏçÜ�ÏXõ�ÏçæçÐ�ØNß/ókÏ�Ø�Ñ[×aÙ[êÞãiÏçö¼ô�ÏçæXÐ9Ò�ã[Ü�×aô~ÝÞÓ~ùhÏçè�ÒpêÞÏçØ�·cô�ÏçÜ�ù]×aÜ�è�ÒpÓ�æçÏ���Í�Ï7Ø�Ñ�× ó � ÏçêÞ× ó Ð�ÑvÒÔÐ�Ð�Ñ[ÝÞØ
ÝÞØ
Ó�×�Ð�Ð�Ñ�Ï�æ¼ÒpØ�Ï��



Å�Ê

� ��Óx6! 3Õ90�1l45-52#"^8�-5Ô�/�8�/�45/�8�1l-5ÓxË<Ô�Ì�/�/�8�-5Õ Óx-52 /�Ï5Ì�-5Óx/�450�ÓxË<Ì%$3ÑºÌ�0�8�ÐÒÌ�-3/
×

Ã�=�ADI�F ?�?�G�[�A F Q�=5~eG�E)GH?�[�O�F iWGeADI�GeO�G�R GHK¶;�=LA9F =�?BA F ADC�A F Q�=�;�R ?�GHADA F =�Ms;�=�EVADI�GeM�Q�K�GHOB=�_`GH=LA9F =�ADGHO�K�GH=�A F Q�=�?�T�Q�R]R Q�~�F =�M

ADI�GqG�;�OBADI�� C�;�o�G_Ë��SG�ADI�GH=}GHhLU�R];�F =5~VIL>3~eG�ADI�F =�o�;`_sF]R]F A ;�OB>$GHhLG�_`U�A F Q�=�_{;D>�;�c�G�[�A7I�F M�I}?�[�I�Q�Q�RYM�OY;�E)C�;�A F Q�=

O�;�ADGH?9Q�T�>�Q�C�=�Mr_s;�R GH?�Ë

&�'�( )+*-,/.10!243-5�68790!:<;=24>868>�?A@B:<;C79,�:<DE>8.1,F'

k�OBA F][HR G<¾�Ä5Q�T
ADI�G�Ã�A ;�R]F];�= Ç
Q�=�?�A F ADC�A F Q�=�?BA ;�ADGH?�ADI�GsM�GH=�GHO�;�R�U�OYF =�[HF U�R G5ADI�;�A�E�G�T�GH=�?�GsQ�T�ADI�GsI�Q�_`G�R];�=�EvF ?�;

E)C�A�>�Q�T�G�;�[\I^[HF A F ÜHGH=^;�=�E5ADI�;�A�_{F]R]F A ;�OB>J?BGHOBK�F][�G�F ?5[�Q�_`U�C�R ?�Q�OB>_Ël¢�Q�O};�R Q�=�M{UWGHO�F Q�EJ;�T�ADGHO���� Ã Ã�ADI�G�i�;�?�F][

OBGHM�C�R];�ADQ�OB>nT�O�;�_`GH~qQ�OBoJOBG�_s;�F =�G�E�ADI�;�A5E)GH?�F M�=�G�ErF = Å�È�Ê�� f u7GHM�F QvÁeG�[�OBGHADQ� �Q�ËDÊ�Ä�È�Æ7¢)GHi�O�C�;�OB> Ä�Ä�ADI-Å�È�Ê���jqÆ

~VI�F][\I�?BA ;�ADG�E<ADI�G�Q�i�R]F M�;�A F Q�=�ADQP?BGHOBK�GvT�Q�O�;�R]Rq_{;�R GH?Y�D�/Ërk}[H[�Q�OYE�F =�MPADQPADI�GºOBC�R GH?�U�OBGHK.;�F]R]F =�M�F =aADI�G�G�;�OYR >

G�F M�ILA F GH?�Æ�ADI�G9UWGHO�F Q�E`~qG�;�OBG}F =�ADGHO�GH?BADG�E�F =DÆ�ADI�G}R GH=�M�ADI�Q�TLADI�GV?BGHOBK�F][�Gl~�;�?ZA�~eG�R K�Gs_`Q�=LADI�?�T�Q�OeADI�Q�?BGlGH=�OBQ�R]R G�E

F =�ADI�G�klO�_9>v;�=�E�k5F O�¢)Q�O�[�GH?[Æ
;�=�E}G�F M�ILADGHGH=^_`Q�=�ADI�?�T�Q�O9ADI�G� �;DKL>_Ë9|
I�G�?Y;�_`G3OBGHM�C�R];�A F Q�=<?BA ;�ADG�EsADI�;�AVADI�G

_sF]R]F A ;�O�>�;�C�ADI�Q�OYF A F GH?5~eQ�C�R]E�;�?B?�GH?B?5ADI�G�I�G�;�R ADI�[�Q�=�E�F A F Q�=�?5Q�T9;�R]RDÃ�A ;�R]F];�=�_s;�R GH?�F =�ADI�Gº>�G�;�O5ADI�GH>�ADC�OB=�G�E

Å���ADQsGH?�A ;�i�R]F ?BI�ADI�G�F OVU�IL>�?�F][H;�R�;�=�E}U�?B>�[\I�Q�R Q�M�F][H;�R�[�Q�=�E�F A F Q�=�?�;�=�E·Æ�;�?�;{[�Q�=�?BG�� C�GH=�[�G_Æ¶ADI�G�F O9?BC�F A ;�i�F]R]F A�>ST�Q�O

_sF]R]F A ;�O�><?�GHOBKWF][�G_Ë���UWQ�=@T�C�R ��R]R]F =�MJADI�GH?BGsOBG�� C�F OBG�_`GH=LAD?�Ã�A ;�R]F];�=Û_{;�R GH?$~qQ�C�R]EºiWG�F =�E)C�[�ADG�Ev;�?�ADI�GH><ADC�OB=�G�E

Å�È¼� Ø Ët|
I�GHOBG�T�Q�O�G_Æ�ADGHGH=�;�M�GHO�?{A�>LU�F][H;�R]R >^C�=�E)GHOB~qGH=�A}ADI�G�I�G�;�R ADIç;�?B?BGH?B?Y_`GH=�A<E)C�O�F =�MPADI�G�R];�?�As>�G�;�O{Q�TeI�F M�I

?�[�I�QLQ�R
;�=�Es~eGHOBGºE)O�;�T�ADG�E5?BI�Q�OBA R >v;�T�ADGHOY� Ù Ë`:<F]R]F A ;�OB>�?BGHO�KWF][�GJ[�Q�C�R]E5=�Q�=�GHADI�G�R GH?B?�iWG�E)G�T�GHOBOBG�E}C�=�E)GHOV?BUWG�[HF ��[

[HF O�[�C�_`?BA ;�=�[�GH? �¡ä Ë�kçO�G���C�GH?�A�T�Q�O�E)G�T�GHOY_`GH=�A9I�;�E}ADQ{iWG���R G�E5G�;�[\I<>�G�;�O�;�=�E�;�Q�=�G3>�G�;�O5E)G�R];D>º~�;�?lM�O�;�=LADG�E
£\£ é3ÏXè�ÒpêÞÏçØBókÏXÜ�Ï9Ó�×�Ð9ÒÔêäêÞ× ókÏXã�Ð�×�ÏçÓ¼Ð�ÏçÜBè�ÝÞêÞÝäÐNÒÔÜ�ý�æX×�Ü�ô[ØNß/Ó[×aÐBÏçáPÏçÓ�×�Ó�Ò�á�×�êÞÙ[Ó¼ÐNÒpÜ�ý � ÒpØ�ÝÞØNßcÙ�Ó¼Ð�Ýäê_Ü�ÏçæçÏXÓcÐ�êÞý �£¡Ý ��Ñ�Ï�Ü�Ï¼ÒpØ�×aÓ[Ø·ù]×aÜvÏçö¼×�Ó�ÏçÜNÒpÐ�ÝÞ×�Ó8ù]Ü�×aè¦Ø�ÏçÜ�á¼ÝäæXÏ&ÒpÜ�Ï�Ø�Ð�Ü�ÝÞæçÐ�êÞý&æç×/ã[ÏXã�ÒpÓ�ãe¥¼Ù�ÝäÐ�Ï0Ü�ÏçØ�Ð�Ü�ÝÞæçÐ�ÝÞáPÏ�����Ñ�Ïçý&Ð�ý¼ô[ÝÞæ¼ÒÔêÞêäý�Ü�Ï�¥cÙ�ÝÞÜ�Ï�è�ÒpÝÞÓ8ô[Ñ¼ý¼Ø�Ýäæ/Òpê

ã[ÝÞØNÒ � ÝÞêäÝÞÐ�ÝÞÏçØ
×�Ü�Ø�ÏçÜ�ÝÞ×aÙ[Ø
è�ÏçÓ¼ÐNÒpêAã[ÝÞØ�×aÜ�ã[ÏçÜ�Ø��¶��Ñ[ÏXýyè9Ù[Ø�Ð � Ï�ÒpØ�æçÏçÜ�ÐNÒÔÝÞÓ[Ïçã � ý�è�ÝÞêÞÝÞÐNÒpÜ�ý9¥cÙ�ÒpêÞÝ�§[Ïçã�è�Ïçã�Ýäæ/Òpê_ô�ÏçÜ�Ø�×�Ó�Ó[ÏçêAÝÞÓ�Ò
Ð�Ñ�×�Ü�×aÙ[Û�Ñ
Ð�Ñ[Ü�ÏçÏXï�ã�ÒâýcØkácÝÞØ�ÝÞÐ��
£'á ��Ñ�Ï
ë�ÐNÒpêÞÝ�ÒpÓ�Ïçã�Ù[æ¼ÒÔÐ�Ýä×aÓvÒÔê[Ð�ÜNÒpæpÕ+ÝÞØ � ÒpØ�ÏXã�×�Ó�Ð�Ñ[Ü�ÏXÏ
ã�ÝÞõ�ÏçÜ�ÏçÓ¼Ð·êäÏXáPÏçêÞØk×aù�Ïçã[Ù�æ¼ÒpÐ�ÝÞ×�Ó¶��Ú � ÒÔØ�ÝÞæ�êÞÏçáPÏXê�ßNæç×�è�ô�Ù[êÞØ�×�Ü�ý+ù]×�Ü0ÏçáPÏçÜ�ý � ×/ã�ýcß

Ð�ÑvÒÔÐ�ÝÞÓ[æçêÞÙ[ã�ÏçØ�&�ÛaÜNÒpã[ÏXØDÒÔÓ[ã8ÝäØ·Ù�Ø�ÙvÒpêÞêÞý&æç×�è+ô[êÞÏçÐ�Ïçã � ýyÒÔÛ�ÏZ%�����þDô�×aÓ8æX×�è�ô�êäÏXÐ�ÝäÓ�Û7Ð�Ñ[Ï�§[Ü�Ø�ÐvêÞÏçáPÏçê¼ýP×aÙ[Ð�Ñ�Øvã[ÏçæçÝÞã�Ï�ó�Ñ[ÏçÐ�Ñ�ÏçÜvÐ�×DÏXÓ[Ü�×�êÞê
ÝÞÓ!Ñ�ÝÞÛ�Ñ�Ø�æfÑ�×/×�ê�ß�ó�Ñ[ÝÞæfÑ�æç×aÓ[Ø�ÝÞØ�Ð�Ø�×�ù�à�Û�ÜNÒpã�ÏçØ�ÒÔÓ[ã�ÝÞØ7Ù[Ø�Ù�ÒpêÞêÞýiæç×�è+ô[êÞÏçÐ�Ïçã � ý�ÒpÛaÏ3%�#�����Ñ[Ü�×aÙ[ÛaÑ[×�Ù�ÐDÐ�Ñ�ÏçØ�Ï+ÛaÜNÒpã[ÏXØ7Ø�Ð�Ù[ã�ÏçÓ¼Ð�ØDÑvÒâáPÏ
Ð�× � ÏyÒÔã[è�ÝÞÐ�Ð�Ïçã�ÏçáPÏçÜ�ý�ýPÏ¼ÒÔÜBÐ�×+Ð�Ñ[Ï�Ó�Ïçö¼Ð�Û�ÜNÒÔã[Ï��vë�Ó�æ¼ÒpØ�Ï�Ð�Ñ�Ïçý�ù�ÒÔÝäê�ß¼Ð�Ñ[Ïçý�ÑvÒâáPÏDÐ�×�Ü�Ïçô�Ï¼ÒÔÐ
Ð�Ñ�Ï7Û�ÜNÒÔã[Ï�ùâÒpÝÞêÞÏçã�ÒpÓ�ã~Ð�Ñ¼Ù[Ø�ê�ÒpÛ � ÏXÑ[ÝÞÓ[ã
×�Ó�Ï�ýPÏ/ÒpÜ���þDô�Ð�×9Ñ[ÝÞÛ�Ñ�Ø�æpÑ[×/×aê_Ð�Ñ�ÏçÜ�Ï+ÒpÜ�Ï7á¼ÝÞÜ�Ð�ÙvÒÔêäêÞý�Ó�×8ùhÏçÏçØ�Ð�× � ÏDô�ÒpÝÞãvß�Ð�Ñ¼Ù�ØkÐ�Ñ[Ï
×�Ó�êÞý�æç×�Ø�Ð�Ø�ÝÞÓ¼áP×aêäá�Ïçã�ÒpÜ�ÏDùh×�Ü�ÏçÛa×�Ó�Ï7Ï¼ÒpÜ�Ó�ÝÞÓ[Û�Ø9ÒÔÓ[ã
Ïçö¼ô�ÏçÓ[ã�ÝÞÐ�Ù[Ü�ÏçØ0Ø�Ù[æpÑ6ÒÔØ � ×/×aÕ¼Ø9ÒpÓ[ãy×�Ð�Ñ�ÏçÜ�è�ÒÔÐ�ÏçÜ�Ý�Òpê'�BûkÜNÒpã[Ù�ÒpÐ�ÝÞ×�Ó�ù]Ü�×aè Ñ[ÝÞÛ�ÑyØ�æfÑ�×/×�ê_Ü�Ï¨¥¼Ù[ÝÞÜ�ÏçØ�ô�ÒpØ�Ø�ÝÞÓ[ÛiÒ
ÓvÒÔÐ�ÝÞ×�ÓvÒÔêÞêäý�Òpã�è�ÝÞÓ[ÝÞØ�Ð�ÏçÜ�Ïçã
ÏçönÒpè3��þ�ô�×�Ó�ôvÒpØ�Ø�ÝÞÓ�Û�Ð�Ñ[ÝÞØ�Ð�ÏçØ�ÐBØ�Ð�Ù[ã�ÏçÓ¼Ð�Ø�æ¼ÒÔÓiù]Ü�ÏçÏXêäýyÏçÓ�Ü�×�êÞênÝÞÓ¼Ð�×+æX×�êÞêÞÏçÛ�Ï¼ßcÐ�Ñ[Ï7Ð�Ñ�ÝäÜ�ã�êÞÏçáPÏçêA×�ùvÏXã[Ù[æ/ÒpÐ�ÝÞ×�Ó�ß¼Ð�Ñ�ÒpÐ�Ð�Ñ[ÏX×�Ü�ÏçÐ�ÝÞæ¼ÒÔêäêÞýyê�ÒpØ�Ð�Ø
ÒpÓ¼ý¼Ð�Ñ[ÝÞÓ[Û � ÏXÐ�ókÏXÏçÓV�`¤]Ï�� Û)��Ïçæç×�Ó�×�è�ÝÞæçØNß/ê�ÒâóZ¦�ÒpÓ�ã�â�ýPÏ/ÒpÜ�Ø�¤]Ï�� Û)��è�Ïçã[ÝÞæçÝÞÓ�Ï¼ß�ÏçÓ[ÛaÝÞÓ[ÏçÏçÜ�ÝÞÓ�Û�¦nã�Ïçô�ÏçÓ[ã�ÝÞÓ[Û&×�Ó�Ð�Ñ[Ï
Ø�Ù � ß]ÏXæçÐ���ú[Ïç×�ô�êÞÏDÐ�ÑvÒÔÐ
ê�ÒpÛ � ÏçÑ�ÝÞÓ[ã~ÝÞÓiæX×�êÞêÞÏçÛ�Ï�ÒpÜ�Ï�ô�ÏXÓvÒpêÞÝÞòçÏçã � ý�Ñ�ÝäÛaÑ[ÏçÜBýPÏ/ÒpÜ�êÞý�ÏXÓ[Ü�×�êÞêÞè�ÏçÓ¼ÐBù]ÏXÏçØ��£ è 	+ÝÞêÞÝÞÐNÒpÜ�ý!Ø�ÏçÜ�á¼ÝäæXÏ�æç×�Ù�êÞã � Ï�Ü�Ïçô�ê�ÒpæçÏçã � ý�æçÝÞácÝÞê·Ø�ÏçÜ�á¼ÝÞæçÏ�Ù[Ó�ã[ÏçÜDØ�ô�ÏçæçÝ�§[æ�æXÝäÜ�æXÙ[è�Ø�ÐNÒÔÓ[æçÏçØl¤]æç×aÓ[Ø�æçÝÞÏçÓ¼Ð�ÝÞ×�Ù�Ø&× � ß]ÏçæçÐ�×aÜ&Ø�ÐNÒpÐ�Ù[Ø�¦\�&ë�Ó
Ð�Ñ[Ï�ÏçÝÞÛaÑcÐ�ÝÞÏçØ�Ð�Ñ[ÏBêÞÏçÓ�Û�Ð�Ñ�×aù_Ð�Ñ�ÝÞØ7ÒÔêäÐ�ÏXÜ�ÓvÒpÐ�ÝÞáPÏBØ�ÏçÜ�á¼ÝÞæçÏBó�ÒÔØkêÞ×�Ó�Û�ÏçÜ�Ð�ÑvÒÔÓ�Ó[×aÜ�è�Òpê�è�ÝÞêäÝÞÐNÒÔÜ�ý+Ø�ÏçÜ�á¼ÝÞæçÏq¤\����è�×aÓcÐ�Ñ�Ø�¦\����Ñ[ÏBã�ÜNÒpù]Ð�ÏXÏ
ó0×�Ù�êäã



Å�Ä

U�O�Q K�F]E)G�E�[�GHOBA ;�F =<OBG�� C�F OBG�_`GH=LAD?�~eGHOBGºT�C�R ��R]R G�E·Ë8Ã�=rU�;�OBA F][�C�R];�O[Æ�UWGHQ�U�R G�GH=�OBQ�R]R G�E<F =�I�F M�Ir?�[\I�QLQ�R�[�Q�C�R]ErE�G�T�GHO

?BGHO�KWF][�G�C�=�A F]RzADI�GH>S~qGHOBGGÄ�Ä�Æ�U�O�Q K�F]E)G�EJADI�F ?�~�;�?�GH=�Q�C�M�I�A F]_`GST�Q�O�ADI�G�_�ADQriWGr;�i�R G�ADQrM�OY;�E)C�;�ADG{iL>SADI�;�A

;�M�G � å�ÃLUWGHQ�U�R G{F =a[�Q�R]R GHM�Gº[�Q�C�R]E�E)G�T�GHO9?BGHOBK�F][�G3C�=LA F]RLADI�GH>�ADC�OB=�G�E?Ä�»sF]T�GH=�OBQ�R]R G�E�F =n;5T�Q�C�OB�\>�G�;�O9U�O�Q�M�O�;�_�Æ�Ä *

F]T�GH=�OBQ�R]R G�E�F =�;���K�GH�\>�G�;�OlU�OBQ�M�O�;�_ ;�=�E?Ä��5F]T�GH=�O�Q�R]R G�E�F =�;5R Q�=�M�GHOVU�O�Q�M�O�;�_�ÆLU�OBQ�KWF]E�G�E�ADI�GH>�I�;�E$U�;�?B?BG�EJ;�A

R G�;�?BA9A�~qQ{GHh�;�_`?�F =�ADI�G�U�OBGHK�F Q�C�?�;�[H;�E)G�_sF][V>�G�;�OY� ü Ë

&�'HG )+*-,/IJ0KD!,L2NMO,�:/(1P!Q!RS,�@B:<?9*-TE5-@BU!,V'

Ã�=ºADI�G`GHK�GH=�F =�M5Q�T� �Q�K�G�_ViWGHO�Ä�Ê�O�E?Å�È���É{;�=JG�;�OBADI�� C�;�o�G�?BADOBC�[�o{?BQ�C�ADI�GHOB=?Ã�A ;�R >_ËV|
I�G`GHU�F][�GH=LADGHOV~�;�?�F =�R];�=�E

;�=�E�F A�F =LK�Q�R K�G�E�R];�OBM�GJU�;�OBAD?}Q�T�ADI�OBGHGºOBGHM�F Q�=�? f ÇV;�_�U�;�=�F];�ÆVÅ�;�?�F]R]F][H;�A ;n;�=�E�½�C�M�R]F];�Ãe��M�C�O�G f Å�jDjqË@w)GHK�GHO�;�R

R GHM�F ?�R];�A F K�Gt;�[�AD?^F = Å�È���ÅSU�O�G�[HF ?BG�R >ÚE)GH��=�G�EaADI�G�;�OBG�;PADQ�iWGN[�Q�=�?�F]E�GHOBG�E�;�?aE�;�_s;�M�G�E�� ÿ Ë |
I�G<��=�;�R3R]F ?BA

F =�[HR C�E)G�E{;�R]R�ADI�G�_9C�=�F][HF U�;�R]F A F GH?$F =�ADI�GlOBGHM�F Q�=�?�Q�T�ÇV;�_`U�;�=�F];$;�=�E�Å�;�?�F]R]F][H;�A ;s;�=�E�;�T�GH~@=�G�F M�I�iWQ�C�O�F =�M3Q�=�GH?

F =<ADI�G�OBGHM�F Q�=PQ�T�½�C�M�R]F]; f ��M�C�O�G f Ä�jDjqË�Ã�=<ADI�GJ;�T�ADGHOY_s;�ADIPQ�TWADI�G�G�;�OBADI�� C�;�o�G}ADI�G�M�Q�K�GHOB=�_`GH=LA`C�=�E)GHO�ADQ�Q�o�;

?BGHOYF GH?VQ�T
_`G�;�?BC�OBGH?9ADQsI�G�R U�ADI�G$OBG�[�Q K�GHOB>_Ë

k T�GH~ _`Q�=LADI�?J;�T�ADGHO�ADI�GS��C�;�o�GP½
;�O�R]F];�_`GH=LA�U�;�?B?BG�Ea;�R];D~ f  ZQ�Ë�Ä�Å�È�Æ�Å�Ä�:<;D> Å�È���Å�jlADI�;�AJE)GH��=�G�EJADI�G

;�_`Q�C�=�Al;�=�E`ADI�GxM�C�F]E)G�R]F =�GH?�T�Q�OZADI�G$E�F ?�ADO�F i�C�A F Q�=sQ�T�ADI�G9��=�;�=�[HF];�R)O�GH?BQ�C�O�[�GH?�A ;�O�M�GHADG�E3ADQ�ADI�GVOBG�[�Q�=�?�ADOBC�[�A F Q�=

Q�T�ADI�G{E�;�_s;�M�G�Er;�OBG�;�ËV¢)Q�OlADI�G3UWGHO�F Q�E?Å�È���Å��NÅ�È���Ê�ADI�G�ADQ�A ;�R.i�C�E)M�GHA$T�Q�O9OBG�[�Q K�GHOB>J~�;�?VG�� C�;�R¶ADQ Å * U�GHOY[�GH=�A

Q�T
ADI�G Å�È���ÉrÂ3Á`½�Q�T+ÇV;�_`U�;�=�F];�ÆZÅ�;�?�F]R]F][H;�A ;<;�=�Ev½�C�M�R]F]; f OBQ�C�M�I�R >-Å�Ä}i�F]R]R]F Q�=�E)Q�R]R];�OB?�;�A$Ä�É�É�Ê5U�OYF][�GH?�;�=�E

GHh�[\I�;�=�M�G3O�;�ADG�jqË7k�iWQ�C�A$��É`UWGHO�[�GH=LAxQ�T�ADI�G3?BC�_d~�;�?9A ;�OBM�GHADG�EsADQsOBGHi�C�F]R]E�F =�M5U�O�F K.;�ADG{E)~qG�R]R]F =�M�?�;�=�E}U�C�i�R]F][

i�C�F]R]E�F =�M�?�Ë�|
I�G$O�G�_s;�F =�F =�M¦Ä�É�U�GHOY[�GH=�A�~`;�?{E�GHK�Q�ADG�E{ADQºADI�G�OBG�[�Q�=�?�ADOBC�[�A F Q�=SQ�T�T¡;�[�ADQ�O�F GH?�Æ7T¡;�O�_`?5;�=�E�i�;�?�F][

F =�T�O�;�?BADO�C�[�ADC�OBGH?q=�GHG�E)G�E�ADQ5I�G�R UºADI�G`OBG�[�Q�K�GHOB>ºQ�T.G�[�Q�=�Q�_{F][�;�[�A F KWF A�>_Ë�k5[H[�Q�O�E�F =�M5ADQ5ADI�G�Q��<[HF];�RLU�OBQ�[�G�E)C�OBGH?�Æ

Q�=�R >NU�GHQ�U�R Gr~VI�Q�?BGrI�Q�C�?BGH?�Æ3T¡;�O�_`?ºQ�OvT¡;�[�ADQ�O�F GH?J~eGHO�G^E�;�_s;�M�G�E f ;�?v[�GHOBA F ��G�EaiL>�ADI�G^;�C�ADI�Q�O�F A F GH?�j�~qGHOBG
§[êÞÏ�Ò�Ü�Ï¨¥¼Ù[ÏXØ�ÐDù]×aÜyÒpêÞÐ�ÏçÜ�Ó�ÒpÐ�ÝÞáPÏ�Ø�ÏçÜ�á¼ÝÞæçÏiÒpÓ[ãTÒpùhÐ�ÏçÜ�Ø�×�è+Ï+è�×aÓcÐ�Ñ�Ø7Ñ[Ï8ók×aÙ[êÞã � Ï8æ¼ÒpêÞêÞÏçã � Ïçù]×aÜ�Ï�Ò&è+ÝäêÞÝÞÐNÒpÜ�ý�æç×aè�è�ÝÞØ�Ø�ÝÞ×�Ó�Ð�×�ß]Ù�Ø�Ð�ÝÞù]ý
Ñ[ÝÞØ�Ü�Ï¨¥¼Ù[ÏXØ�Ð��
£'ê é3×aÜ0ÏXö�ÒÔè�ô[êÞÏ¼ß[Ò7%�#pïøýPÏ/ÒpÜ�ïø×�êÞã�ÝÞÓ[ã�Ýäá¼ÝÞã[Ù�Òpê�ÏçÓ[Ü�×aêäêÞÏçã�ÝÞÓ�Ð�Ñ�ÏZ�pÓ[ã�ý�Ï¼ÒpÜ·×�ùAÑ�ÝäÛaÑ�Ø�æfÑ�×/×�ê�ó�ÝäêÞê�Ó�×�Ð � Ï8ÒpêÞêÞ×Nó0Ïçã�Ð�×�ã[ÏçùhÏçÜ�Ø�ÏçÜ�á¼ÝäæXÏ�Ø�ÝÞÓ[æXÏ

� ý!ÒpÛ�Ïl����Ñ[Ï�ó�ÝÞêÞê�ÒÔÐ � ÏçØ�ÐBÜ�Ï¼ÒpæpÑiÐ�Ñ[Ï���Ð�ÑiýPÏ/ÒpÜZ¤]×�ù
Ò
§[áPÏ7ý�Ï¼ÒpÜ�ô�Ü�×�Û�ÜNÒÔè3¦\�
£W� ë�ÐNÒpêÞÝ�ÒpÓ�Ù�Ó[ÝÞáPÏçÜ�Ø�ÝÞÐ�ý�ã�ÏçÛ�Ü�ÏçÏXØ6ÒÔÜ�Ï�× � ÐNÒÔÝÞÓ[Ïçã�×aÓ[æçÏ�ÒÔêÞêDÏçönÒpè+Ø�Ü�Ï¨¥¼Ù�ÏçØ�Ð�Ïçã � ý�Ð�Ñ[Ï~Ø�ô�ÏçæçÝ�§[æ�æç×aÙ[Ü�Ø�Ï�ÑvÒâáPÏ � ÏçÏçÓ�ô�ÒpØ�Ø�Ïçã�ÒÔÓ[ã�Ò

Û�ÜNÒÔã[ÙvÒÔÐ�ÝÞ×�ÓiÐ�Ñ�ÏçØ�ÝÞØ
ÝÞØBã[ÏXù]ÏçÓ�ã[Ïçã¶��ð0önÒpè+Ø
æ/ÒpÓ � Ï�ÐNÒÔÕPÏçÓ�ÒÔÐ8ÒpÓ¼ý�Ð�Ýäè+ÏyÒpÓ[ã�Û�ÏçÓ�ÏçÜNÒpêÞêÞý~ã�×+Ó�×�ÐBÜ�Ï¨¥¼Ù[ÝÞÜ�Ï�Ò�ô�ÒpÜ�Ð�ÝÞæçÙ�ê�ÒÔÜ�×aÜ�ã[ÏçÜ��£�� ��Ñ�Ï7ÒÔæçÐ�ÙvÒÔê/ê�Òâó�Ø
¤�à0ÏXæçÜ�ÏçÐ�ÝPã�ÏçêAú�Ü�ÏçØ�ÝÞã[ÏçÓ¼Ð�Ïkã�ÏçêAå�×aÓ[Ø�ÝÞÛ�êÞÝÞ×7ã[ÏXÝ¼	+ÝÞÓ[ÝÞØ�Ð�Ü�Ý'¦[ókÏçÜ�Ï�ÝÞØ�Ø�Ù[Ïçã9×�Ó&ÚDô�Ü�ÝÞê¼���aÐ�Ñvß 	�Ò�ýx���pÓ�ã�ÒpÓ[ã&÷�×Ná�Ïçè � ÏXÜ%��ÔÐ�Ñ.�



Å�¾

GH=LA F A R G�EJADQ�ADI�F ?3��=�;�=�[HF];�R7;�F]E�Ë�Ã�=SU�OYF =�[HF U�R G_ÆW=�Q�_�Q�=�GH>�;�[H[�O�C�G�EºADQn_9C�=�F][HF U�;�R]F A F GH?�~VI�GHOBG5=�QST¡;�_sF]R >PI�;�E

?BC�c�GHOBG�EJE�;�_s;�M�G_Ë

k}_�Q�=�M{ADI�G�?BGHK�GHO�;�R
F =LADGHOBK�GH=LA F Q�=�?{E)G�R]F iWGHO�;�ADG�E{i�>�ADI�G$M�Q K�GHO�=�_`GH=LAcÆ�ADI�G�Q�=�GH?lOBG�R GHK.;�=LA�ADQ�Q�C�O�U�C�OBUWQ�?BGH?

;�OBGP;s?�GHO�F GH?}Q�TxR];D~V?}ADI�;�AJ_`Q�E�F ��G�EJQ�O}GHK�GH=�[H;�=�[�G�R G�ErADI�G�Q�i�R]F M�;�A F Q�=^ADQ<?BGHOBK�GSF =nADI�GS_sF]R]F A ;�OB>�T�Q�O�?BQ�_`G

[�Q�I�Q�O�AD?�Ë�k���O�?BA`R];B~�ÆLU�;�?B?�G�E$Q�=�:<;D>¦Å�Ä�ADI Å�È���Å f R];B~É �Q�Ë�Ä�Å�ÈYX���Å�jqÆ�M�;DK�G3ADQ�;�R]RW_s;�R GH?ViWQ�OB=�iWGHA�~qGHGH= Å�È�»�Ê

;�=�EÂÅ�È�»�¾S;�=�ErOBGH?YF]E)GH=�A�;�?5Q�Tl �Q�K�G�_ViWGHO Å�È���ÉSF =^ADI�GS;�OBG�;�Q��r[HF];�R]R >tE)G�[HR];�OBG�E^;�?5I�F A�iL>�ADI�GS� C�;�o�GºADI�G

Q�U�UWQ�OBADC�=�F A�>PADQ�[�Q�_`U�R >S~�F ADIaADI�G�F O�_sF]R]F A ;�OB>�Q�i�R]F M�;�A F Q�=�?5iL>v?BGHOBK�F =�Ma;�?�[HF K�F]R]F];�=�?�F =�;�R ADGHOB=�;�A F K�Gº?BGHOBK�F][�GH?

;�[�A F K�GPF =vADI�Gr;�OBG�;5I�F A3iL>rADI�G5G�;�O�ADI���C�;�o�G_Ë�À�=vk�U�O�F]R�Ä�È�ADI Å�È���Ä�;�=�Q�ADI�GHO�R];D~ f R];D~  �Q�Ë9Å�� * X���Ä�jVADQ�A ;�R]R >

OBG�_�Q K�G�E�ADI�G`Q�i�R]F M�;�A F Q�=JADQ}?BGHOBK�GsF =�ADI�Gs;�O�_V><T�Q�O3;�R]R�_s;�R GH?xiWQ�OB=�iWG�T�Q�OBG�Å�È�»�Ä�;�=�E3OBGH?YF]E)GH=�A�;�A�ADI�G�A F]_`G`Q�T

ADI�G�G�;�OBADI�� C�;�o�GJF =rADI�G�ADQ ~9=�?}F =�[HR C�E)G�E<F =�ADI�G�Q��r[HF];�R
R]F ?BAcË$¢
F =�;�R]R >_Æ�Q�=<klU�O�F]R
Å���ADI-Å�È���Ä�Æ7;�=�GH~ R];B~ f R];B~

 ZQ�Ë
��ÉYX���Ä�jeGHhLADGH=�E)G�E{ADI�G�_sF]R]F A ;�O�>JGHh�G�_`U�A F Q�=rADQP;�R]R�ADI�Q�?�G$iWQ�OB=�iWG�T�Q�OBG$Å�È�»�»�OBGH?�F]E)GH=LA�F =rADI�Q�?BG�ADQ ~V=�?5;�?

Q�T� �Q�K�G�_ViWGHO�Å�È���É�Ë�|�;�i�R G f Å�j�?BC�_s_s;�OYF ÜHGH?xADI�G�?�F ADC�;�A F Q�=�Q�T�ADI�G�GHhLG�_`U�ADG�EJ[�Q�I�Q�OBAD?Y¹VF AxOBGHUWQ�OBAD?�ADI�G{;�M�G{;�A

~VI�F][\I<ADI�GH>�Q�i�A ;�F =�G�E{ADI�G�GHhLG�_`U�A F Q�=DÆ�ADI�GJR];B~�ADI�;�A5;�C�ADI�Q�O�F ÜHG�ESF AcÆ�ADI�G�>�G�;�O�ADI�GJR];D~�~�;�?{F ?B?BC�G�E<;�=�E�ADI�G

;�M�Gs;�Ax~VI�F][�Iº~eG�?BGHG`ADI�GH?�G�UWGHQ�U�R GsF =ºADI�G�Å�È�È�Ås½�Q�U�C�R];�A F Q�= Ç7GH=�?BC�?�Æ�Q�C�O$_s;�F =vE�;�A ;�?�Q�C�O�[�G_Ë�k5R ADI�Q�C�M�IJADI�G

GHhLG�_`U�A F Q�=�~`;�?qGHK�GH=�ADC�;�R]R >sM�O�;�=LADG�E3ADQº;�R]R�_s;�R GH?qiWQ�OB=siWG�T�Q�O�G�Å�È�»�»�ÆWF AZU�OBQ�i�;�i�R >}I�;�Es;�={C�=�GHK�GH=<F]_`U�;�[�AZQ�=

ADI�G$E�F c�GHOBGH=LAl[�Q�I�Q�O�AD?�iWG�[H;�C�?BGVQ�T�ADI�G�F =LADGHOBU�R];B>�iWGHA�~eGHGH=�ADI�G$E�;�ADGH?�;�AZ~VI�F][\I{ADI�GVOBG�R GHK.;�=�A�R];D~V?e~eGHOBG9U�;�?B?BG�E

;�=�EJADI�GsA F]_`G�~VI�GH=vG�;�[�IÛ[�Q�I�Q�O�A$~�;�?$?BC�U�U�Q�?�G�E�ADQ�?BGHOBK�G_ËP:<;�R GH?�iWQ�OB=SiWG�T�Q�OBG Å�È�»�Ä{~eGHO�GrR];�OBM�G�R >vQ�C�A$Q�T

I�F M�I�?�[�I�Q�Q�R�iL>sADI�G9A F]_�G�ADI�GH>5OBG�[�G�F K�G�E�ADI�G�GHh�G�_`U�A F Q�=�Æ�G�F ADI�GHO�i�G�[H;�C�?BG9ADI�GH>{I�;�E�[�Q�_�U�R GHADG�EJF AeQ�OqiWG�[H;�C�?BG

ADI�GH>SI�;�EnE)O�Q�U�UWG�EºQ�C�AcË�:<;�R GH?5iWQ�OB=�F = Å�È�»�Ä�~eGHO�G�GHhLG�_`U�ADG�Ea;�A�;�M�G Ä�É�Ë�k =�Q�=��\ADO�F K�F];�R�?BI�;�OBG�Q�T�ADI�G�_

~qGHOBG5?BA F]R]R�F =�I�F M�Iv?�[�I�Q�Q�R7;�A$ADI�;�A�;�M�G f F = Å�È * Èr;�A3ADI�G5=�;�A F Q�=�;�RZR GHK�G�R�;�R]_`Q�?�A�»}UWGHO�[�GH=LA jqËJ|
I�GHOBG�T�Q�OBG5ADI�G

GHhLG�_`U�A F Q�=�[�Q�C�R]E{I�;DK�G}I�;�E<;�=<GHc�G�[�A`Q�=PADI�G�F O�I�F M�IP?�[\I�QLQ�R�M�O�;�E)C�;�A F Q�=PU�OBQ�i�;�i�F]R]F A�>_Ë�¢
F =�;�R]R >_Æ�ADI�GJ[�Q�I�Q�OBAD?

iWQ�OB=�iWGHA�~eGHGH=-Å�È�»�ÊJ;�=�E Å�È�»�¾JR G�;�OB=�G�E<;�i�Q�C�A9ADI�G�UWQ�?B?�F i�F]R]F A�>�Q�T7;�R ADGHOB=�;�A F K�G5?BGHO�KWF][�GJ;�?`~eG�R]R�;�?s;�i�Q�C�A9ADI�G

GHhLG�_`U�A F Q�=a~VI�GH=vADI�GH>S~eGHOBG�?BA F]R]RZF =a?�[�I�Q�Q�R�ËS|7I�GHOBG�T�Q�OBGr_`Q�?BA�Q�T�ADI�G{GHc�G�[�A�Q�T
ADI�G{GHhLG�_`U�A F Q�=a?BI�Q�C�R]E�i�G

E)GHADG�[�ADG�E�F =SADI�G}I�F M�IP?�[\I�QLQ�R�M�O�;�E)C�;�A F Q�=vO�;�ADG5Q�T�ADI�Q�?BG}?BADC�E)GH=LAD?�iWQ�OB=Pi�GHA�~eGHGH= Å�È�»�Ê�;�=�E Å�È�»�¾�;�=�E�~VI�Q



Å�»

;�OBG�iWGHI�F =�E�?�[\I�G�E�C�R G_Ë

Ã�=�ADI�GV=�GHhLAZ?�G�[�A F Q�=�~qG5E�F ?�[�C�?B?ZADI�G9?�;�_�U�R G�E)GH?YF M�=P;�=�E3~eG};�OBM�C�G}F Aei�O�G�;�o�?`;�=�>�[�Q�OBO�G�R];�A F Q�=Ji�GHA�~eGHGH=�ADI�G

GHhLG�_`U�A F Q�=vT�OBQ�_ ÇV:rw�;�=�E$Q�ADI�GHO3F =�ADGHO�K�GH=�A F Q�=�?9ADI�;�A3_s;D>sI�;DK�G{F =�E)GHUWGH=�E�GH=�A R >�;�c�G�[�ADG�E�T�G�_{;�R G�?Y[\I�QLQ�R]F =�M�Ë

Å�G�T�Q�OBG�ADC�OB=�F =�M�ADQ{ADI�F ?�Æ�R GHAxC�?xi�OYF GHÆ�>{GHhLU�R];�F =�~VIL>{~qG3ADI�F =�o<;�=�GHhLG�_`U�A F Q�=nT�OBQ�_ ÇV:<wJ_s;B>SF =�E)C�[�G`?BQ�_`G

ADGHGH=�;�M�GHO�?9ADQs?BA ;B>�R Q�=�M�GHO�F =�?�[\I�QLQ�R�Ë

&�'H& ZJ>8[!*\79.]*�0V0^6_@B`�ab?A*�,/2c>86�>8?9@d:];=a-:]@de�?

Ç
Q�_�U�C�R ?BQ�OB>S_sF]R]F A ;�OB>�?BGHOBK�F][�G�F ?�?BADOBC�[�ADC�O�G�E�F =�?�C�[\I^;�~�;D>n;�?�=�Q�AlADQ<F =LADGHO�T�GHO�G$~�F ADI<ADI�G$=�Q�O�_s;�R.U�OBQ�M�OBGH?B?

Q�T¶UWGHQ�U�R Gs;�R Q�=�M}ADI�G`G�E)C�[H;�A F Q�=�;�RLADO�;�[\oP;�?$T';�O3;�?xM�O�;�E�C�;�A F Q�=�T�O�Q�_�I�F M�I�?Y[\I�QLQ�RWF ?$[�Q�=�[�GHOB=�G�E·Ë�k�?3;}_s;�ADADGHO

Q�T7T¡;�[�AcÆ�>�Q�C�ADI�?};�O�G$OBG�� C�F OBG�EsADQ�?BGHO�K�G�;�A�Å�È�Æ�;�=^;�M�G�iL>J~VI�F][�IrADI�GH>J?BI�Q�C�R]EsI�;DK�GJ[�Q�_`U�R GHADG�E�I�F M�Ir?�[\I�QLQ�R�Ë

ÇV:<w�_s;D>�=�Q�=�GHADI�G�R GH?B?$F =LADGHO�T�GHOBG`~�F ADIºADI�G5;�E)K¶;�=�[�G�_`GH=�AxQ�T.ADI�Q�?BG`~VI�QJ;�OBG`iWGHI�F =�E�?Y[\I�G�E)C�R G_Æ�;�?xADI�GH>s=�GHG�E

ADQr;�?�oPT�Q�O�E)G�T�GHO�_`GH=LA � �AË
�ZR]F M�F i�F]R]F A�>�T�Q�O�_{F]R]F A ;�OB>r?�GHOBKWF][�G<[�Q�_`GH?�;�A�;JE)G�R]F][H;�ADG<_`Q�_`GH=LA�F =N;�ADGHGH=�;�M�GHO�X ?JR]F]T�G_Ëº�zKWF]E)GH=�[�G�[�Q�R]R G�[�ADG�E

iL> Ã�?BA ;�A f Ä�É�É�É�jV?BC�M�M�GH?BAD?�ADI�;�A�_`Q�OBGsADI�;�= Ä�É5UWGHO�[�GH=LA3Q�T�ADGHGH=�;�M�GHOB?�~VI�QaE)OBQ�UvQ�C�A$Q�T
I�F M�Iv?�[\I�Q�Q�ReE)Q�?BQ

iWG�[H;�C�?BG}ADI�GH>^;�OBG�E�F ?�[�Q�C�O�;�M�G�E·ËºÀ�C�Os;�=�G�[HE)Q�A ;�R�GHh�UWGHO�F GH=�[�G�;�?{T�Q�O�_`GHO�I�F M�IS?�[\I�QLQ�RW?BADC�E)GH=�AD?{F =S?�Q�C�ADI�GHOB=

Ã�A ;�R >_Æ�F =�R]F =�G�~�F ADI5ADI�F ?7��=�E�F =�M�Æ�?BC�M�M�GH?�AD?7ADI�;�A7GHK�GH=sC�=�[�Q�=�?BADO�;�F =�G�E}F =�E�F K�F]E)C�;�R ? f G_Ë M�Ë)>�Q�C�=�M�GHO7ADI�;�=
Ä�Ä�j�~VI�Q

;�OBG�iWGHI�F =�E{?�[\I�G�E)C�R G_Æ
_s;D>�E)G�[HF]E)G}ADQvE)OBQ�U<Q�C�A�i�G�[H;�C�?BG}Q�T�;ºE)G�_`Q�A F K.;�A F Q�=vGHc�G�[�AcË5¢�Q�O3ADI�G�_�Æ
[�Q�_`U�R >�F =�M

~�F ADIºADI�G�F O$_{F]R]F A ;�OB>�Q�i�R]F M�;�A F Q�=�?9OBGHU�OBGH?BGH=LAD?qADI�G���OB?BA�?BADGHUJADQ ~�;�O�E)?$;�=�;�E�C�R A3R]F]T�G�Ã�F =?Ã�A ;�R >_Æ¶��O�_�?e~qQ�C�R]E�=�Q�A

I�F O�G5;�=L>Li�Q�E)>�~VI�Q}I�;�E}=�Q�AVU�OBGHK�F Q�C�?�R >ST�C�R ��R]R G�E�I�F ?�_sF]R]F A ;�O�>�Q�i�R]F M�;�A F Q�=r?BQ{ADI�;�AV?BGHOBK�F =�M�F ?6®_©-f¼³A±�¶�¬�;�¸'Q�i

OBG�� C�F OBG�_�GH=�A ��� Ë
À�=�G�_{;D>s~qQ�=�E)GHOq~VI�GHADI�GHO`E)G�T�GHOBO�F =�M�?BGHOBK�F][�GlI�;�?�;xK.;�R C�G�Q�T�F AD?�Q ~V=�Ëx¢�Q�OqGHh�;�_`U�R G_Æ�F =�ADI�Gl¿5F GHAD=�;�_çGHO�;�Æ

?BC�[H[�GH?B?�F =aE�G�T�GHOBOYF =�M5ADI�G�E)OY;�T�Ax~qQ�C�R]E}?BGH=�?�F i�R >vF =�[�OBG�;�?BG$ADI�G3U�OBQ�i�;�i�F]R]F A�>ºQ�T�=�Q�AVM�Q�F =�M�ADQs~�;�O�Ë�Ã�= Ã�A ;�R >_Æ
;�?
£W� ��Ñ�Ï�êÞÝÞÓ[Õ � ÏçÐ�ókÏçÏXÓ å�	�ñ
ÒpÓ�ã ã[Ü�×�ô�ô[ÝÞÓ[Û�×aÙ[Ð~ùhÜ�×�è Ñ�ÝÞÛ�Ñ Ø�æfÑ�×/×�ê&ÝÞØiÑvÒÔÜ�ã[êÞý�ÝÞÓ¼áPÏçØ�Ð�ÝÞÛ�ÒÔÐ�Ïçã ÝÞÓ Ð�Ñ�Ï�ë�ÐNÒpêÞÝ�ÒpÓ
Ïçæç×�Ó�×�è�ÝÞæ ÒÔÓ[ã

Ø�×/æçÝÞ×�êÞ×�ÛaÝÞæ¼ÒpêvêÞÝÞÐ�ÏçÜNÒpÐ�Ù�Ü�ÏçØ��
£W� é�ÝäÜ�ÝÞÓ�Û�Ø�×�è�ÏX×�Ó[Ï&ó�Ñ�×�ÑvÒpØBÓ�×�Ð8ÒpæçæX×�è�ô�êäÝÞØ�Ñ�Ïçã�Ð�Ñ[×aØ�Ï�× � êÞÝÞÛ�ÒÔÐ�ÝÞ×�Ó[Ø�æç×�è+ô�ÏçêÞØ�Ð�Ñ�Ï7§[Ü�è Ð�×�ÛaÝäá�Ï�Ñ[ÝÞè=Ò�×�Ó�ÏçïøýPÏ¼ÒÔÜ
êÞÏ¼ÒâáPÏ&ó�Ñ�ÏçÓ~Ñ�Ï

ÝÞØ
ÏXáPÏçÓ¼Ð�ÙvÒÔêäêÞý�ÝÞÓ[ã�Ù[æçÐ�Ïçã¶�



Å *

~qG�I�;DK�G�E)GHA ;�F]R G�ES;�iWQ K�G_Æ7_{F]R]F A ;�OB>�?BGHO�KWF][�G�F ?s[�Q�_`U�C�R ?�Q�OB>n;�=�EP_9C�?BA�i�Gº[�Q�_`U�R]F G�E�~�F ADIPiL>�ADI�GJ;�M�G5Q�T&Ä�Ä�Ë

|
I�GHOBG�T�Q�O�G_Æ�E)G�T�GHOBO�F =�MºADI�GrE�O�;�T�AsE)QLGH?3=�Q�A{F =�[�OBG�;�?BGsADI�G{U�OBQ�i�;�i�F]R]F A�>rQ�T
=�Q�A3?�GHOBKWF =�M¼Ø � ËJ:{Q�OBGHQ�K�GHO�Æ�ADI�GHOBG�F ?

=�QSF =�[�GH=LA F K�G�F =�E)G�T�GHO�O�F =�M�?BGHOBK�F][�G�ADQv;BK�Q�F]Ev;º_sF]R]F A ;�OB>a[�Q�=�Æ�F][�A`?�F =�[�G6Ã�A ;�R >rI�;�?`=�Q�A�i�GHGH=�F =P~�;�O�Q�K�GHO3ADI�G

U�;�?�A$»�É`>�G�;�OB?�Ø � Ë

m.GHAxC�?x?�o�GHA [\IaF =�;�?YF]_`U�R G`~`;B>ºADI�G{;�R ADGHOB=�;�A F K�GH?5;DK.;�F]R];�i�R G$ADQ�;�=�F =�E�F KWF]E�C�;�R�~VI�Q�F ?VG�R]F M�F i�R G3ADQ{?BGHOBK�G f Å��

Q�O}Q�R]E)GHO�jli�C�A�~VI�Q�[H;�=�;�R ?BQNE)G�T�GHO}?BGHOBK�F][�GvT�Q�O}Q�=�Gº>�G�;�O�F]T
I�Gº?BA ;B>�?�F =�I�F M�I�?�[�I�QLQ�R f >�Q�C�=�M�GHOsADI�;�= Ä�Ä�jqË

m�GHAVC�?�;�?B?�C�_`G�T�Q�O9?�F]_�U�R]F][HF A�>JADI�;�AlI�G�~�F]R]R�R]F K�Ghg�_�Q�OBG3UWGHO�F Q�E)?$;�=�E�E�GH��=�Gjik�l ADI�G3>�G�;�O�R >J~�;�M�G�I�G�G�;�OB=�?

~�F ADInmlUWGHO�F QWE�?�Q�TeR];�iWQ�O{_s;�OBo�GHA$GHh�UWGHO�F GH=�[�G�F]T
I�G�E)QLGH?3=�Q�A{;�[H� C�F OBG�;�=L>�;�E�E�F A F Q�=�;�RW?�[�I�QLQ�R]F =�M�Ãz?YF]_sF]R];�O�R >_Æ

R GHA_i �l iWG$ADI�G�~`;�M�G}G�;�OB=�G�Er;�T�ADGHOjmx>�G�;�OB?�Q�T�R];�iWQ�O5_s;�OBo�GHA`GHh�UWGHO�F GH=�[�GºF]T7;�=�;�E�E�F A F Q�=�;�R�>�G�;�O`Q�TW?Y[\I�QLQ�R]F =�M

I�;�?�iWGHGH=@;�[H��C�F OBG�E·Ë g F ?J[\I�Q�F][�G�~�F]R]RziWGsi�;�?BG�E�Q�=�ADI�GP[�Q�_`U�;�O�F ?BQ�=niWGHA�~qGHGH=nADI�G�K¶;�R C�G{Q�TxE)OBQ�U�U�F =�MJQ�C�AcÆ

?BGHO�KWF =�MS;�=�E{ADI�GH=PGH=�ADGHOYF =�MJADI�GJR];�i�Q�Os_s;�O�o�GHA f�o � j`;�=�EsADI�G�K.;�R C�G�Q�TZE)G�T�GHOBO�F =�M{?BGHOBK�F][�G5Q�=�G�>�G�;�O�Æ�?BGHOBK�F =�M

;�=�E�ADI�GH=�GH=�ADGHOYF =�M{ADI�G{R];�iWQ�O�_{;�OBo�GHA f�o � jD¹
o � ó pÊõnq^r �

�
i �l f Ä�j

o � ó s�õtpÊõ qFr Ø
�
i �l

~VI�GHOBGus�F ?�;P_`G�;�?�C�OBGºQ�T7ADI�GºUWGHO�F Q�E�[�Q�?BAvX�M�;�F =NQ�T�?BUWGH=�E�F =�M<Q�=�Gº>�G�;�OrF =�?�[\I�Q�Q�Rx;�=�E/p F ?5ADI�GºU�GHOYF QWE

[�Q�?BAvX�M�;�F =dQ�Tl?BUWGH=�E�F =�MtF AnF =�?�GHOBKWF][�G�ØDØnË g G�~�F]R]R�E)OBQ�U�Q�C�A�;�=�E�?BGHOBK�G�F =�ADI�G@_sF]R]F A ;�O�>�F]T q^r �� i �lCw
s<õ q^r Ø� i �l Ë�k�?B?BC�_`G�=�Q ~�;�=PGHh�G�_�U�A F Q�=NF ?�C�=�GHhLUWG�[�ADG�E�R >�M�O�;�=LADG�E�ADQJADI�F ?sF =�E�F K�F]E)C�;�R�Ë~Ã�=PADI�F ?`?�F]_`U�R G

T�O�;�_`GH~qQ�OBo�Æ�ADI�F ?�;�_`Q�C�=LAD?xADQ�T�O�GHG�F =�M�;�>�G�;�OVQ�T.I�F ?$R]F]T�G{T�OBQ�_ _sF]R]F A ;�OB>�Q�i�R]F M�;�A F Q�=�¹�I�Gs[H;�=�ADI�GH=J?BUWGH=�EºF A$F =

?�[�I�QLQ�R.Q�OsF =�ADI�GJR];�iWQ�O�_s;�O�o�GHAcË$|�Q�C�=�E)GHOB?BA ;�=�E5I�Q ~dI�F ?5;�R ADGHOB=�;�A F K�GH?{[\I�;�=�M�G_Æ
F A}F ?�GH=�Q�C�M�IrADQ�?BC�i�?BA F ADC�ADG

p ~�F ADIxi �
q

F =PADI�G�GHh�U�O�GH?B?�F Q�=�T�Q�O o � ;�=�E�~�F ADIui �
q^r �

F = o � Ã�ADI�;�AsF ?�Æ�ADI�G}K¶;�R C�GH?�Q�TzG�;�OB=�F =�M�?sF =PADI�GJR];�?BA

UWGHO�F Q�E}Q�T7R]F]T�G$ADI�;�AcÆ�;�?l?�C�[\I�Æ.G�_ViWG�E<;�R]R.ADI�G�U�OBGHK�F Q�C�?�R];�iWQ�O�_{;�OBo�GHAlGHhLUWGHO�F GH=�[�G_Ë�|
I�GHOBG�T�Q�O�G_Æ.U�OBQ�KWF]E�G�E5ADI�G

OBGHADC�OB=^ADQ@;�=ç;�E�E�F A F Q�=�;�R
>�G�;�O{Q�TZG�E)C�[H;�A F Q�=�F ?sI�F M�I�GHO{ADI�;�=�ADI�G�O�GHADC�OB=^ADQ@;�=ç;�E�E�F A F Q�=�;�R
>�G�;�O�Q�TlR];�iWQ�O
Ý�� ��Ñ�Ï8ô�Ü�× � Ò � ÝÞêÞÝÞÐ�ý�×�ù�Ó[×aÐDØ�ÏçÜ�á¼ÝÞÓ[Û�æç×aÙ[êÞã � Ï8Ïçö¼ô�ÏçæXÐ�Ïçã�Ð�× � Ï9Ñ[ÝÞÛaÑ[ÏçÜ � ÏXæ¼ÒpÙ�Ø�Ï+×�Ó�Ï8ÏXöcô�ÏXæçÐ�Ø�Ò�è�ÒpØ�ØDÏçö¼Ïçè�ô[Ð�ÝÞ×aÓvßvÒpØDØ�ÏçÏçè�Ø7Ð�×

� Ï7Ð�Ñ[ÏDæ¼ÒpØ�Ï&ÝÞÓ`éD×aêÞê�ÒÔÓ[ã}¤]ë�è � ÏçÓ[Ø9ÒÔÓ[ãiá[ÒpÓ�ã[ÏçÜ�í�ê�Ò�ÒÔÙ¼ó�¤\%�#�#�à�¦\¦\�¶éD× ókÏçá�ÏçÜNß¼Ð�Ñ�ÝÞØ
ÝÞØ8Ò�áPÏXÜ�ýyÙ�Ó[êÞÝÞÕPÏçêÞý�ÏçáPÏçÓ¼Ð�ÝÞÓ~ë�ÐNÒpêÞý �
Ý�£ ú[Ï¼ÒÔæçÏçïøÕPÏçÏXô[ÝÞÓ[Û&è�ÝÞØ�Ø�ÝÞ×�Ó�ØZ¤]í�×�Ø�× áP×�ß�Ú�ù]ÛaÑvÒpÓ�ÝÞØ�ÐNÒpÓvß�ñ ×�è�ÒÔêÞÝ�Òaß¼ë�ÜNÒ�¥nßaÏçÐ�æH��¦+ÒpÜ�Ï
Û�ÏçÓ�ÏçÜNÒpêÞêÞý�Ü�Ù[Ó � ý+áP×aêÞÙ[Ó¼Ð�ÏçÏçÜ�Ø7ÒpÓ[ã�ô�Ü�×�ùhÏçØ�Ø�ÝÞ×�ÓvÒÔêÞØ��Ý\Ý Í�Ï7Ó[ÏçÛaêÞÏçæçÐBã[ÝÞØ�æç×aÙ[Ó¼Ð�ÝÞÓ[Û�Ð�×�Õ�ÏçÏçô~Ó�×�ÐNÒÔÐ�Ýä×aÓiØ�ÝÞè�ô[êÞÏ��¶��Ñ�Ï � ÒpØ�ÝÞæ�ÒpÜ�ÛaÙ[è�ÏXÓcÐ�Ø�Ð�ÝÞêÞê�Ñ�×�êÞã[Ø��



Å��

_s;�O�o�GHA�GHhLUWGHO�F GH=�[�G f i5�
q^r � w

ik�
q
jeADI�G�F =�[�GH=LA F K�GsADQJ?BA ;D>^F =S?�[�I�Q�Q�R7F =�[�OBG�;�?BGH?�~VI�GH=PI�G�F ?�GHhLG�_`U�ADG�EvT�OBQ�_

?BGHO�KWF][�G_Ë

k}R]R�F =<;�R]R�Æ�?�F]_`U�R G�R];�i�Q�O`_s;�OBo�GHA`[�Q�=�?�F]E)GHO�;�A F Q�=�?�R G�;�E3C�?ZADQ�ADI�F =�o}ADI�;�AeADI�GVGHhLG�_`U�A F Q�=�?BI�Q�C�R]E3I�;DK�G};x=�Q�=

=�GHM�;�A F K�G�GHc�G�[�AlQ�=�ADI�G�;�_�Q�C�=�A9Q�T�?�[�I�QLQ�R]F =�M<;�M�F K�GH=^F =�E�F K�F]E)C�;�R�;�[H� C�F OBGH?�Ë

y zÛÏ5Ìì0�ÌZÔ�Ì�Óx0�6
Ï 25Ì�Ô�8�Õ9-�×

|
I�G�GHhLG�_`U�A F Q�=çT�OBQ�_ ÇV:<w<~�;�?sGHK�GH=�ADC�;�R]R >aM�OY;�=�ADG�EvADQN[�GHOBA ;�F =ç[�Q�I�Q�OBAD?{Q�Tl_s;�R GH?<R]F KWF =�MNF ==Ç9;�_`U�;�=�F];�Æ

Å�;�?�F]R]F][H;�A ;s;�?x~qG�R]R�;�?$F =º?BQ�_`G`ADQ ~9=�F =�½�C�M�R]F];};�A�ADI�G`A F]_`G�Q�T¶ADI�G`G�;�OBADI���C�;�o�G_Ë9|
I�F ?3;�OBG�;�ÆL?BI�Q�~V=vF =J��M�C�OBG

f Ä�jqÆWI�Q�?BADG�Ev_`Q�OBG5ADI�;�=N¾J_sF]R]R]F Q�=vUWGHQ�U�R G_Æ�;�iWQ�C�A�Å�É�UWGHO�[�GH=LA�Q�TzADI�G6Ã�A ;�R]F];�=�UWQ�U�C�R];�A F Q�=DÆ�?BU�OBG�;�E�Q�K�GHO�»�¾�É

ADQ�~V=�?�Ë�À�C�Oq?BADO�;�ADGHM�><F ?qADQ�C�?BGlADI�G9GHhLG�_`U�A F Q�=v;�?3;�=SF =�?BADOBC�_�GH=�A`T�Q�O�_s;�R GH?�X�G�E)C�[H;�A F Q�=vF =S;�=�G�� C�;�A F Q�=vR]F o�G

f Å�jqË<¢)Q�O�ADI�GsGHhLG�_`U�A F Q�=aADQ�iWGr;}K.;�R]F]E�F =�?BADO�C�_`GH=LA�F A3I�;�?�ADQ�iWG5C�=�[�Q�OBO�G�R];�ADG�E�~�F ADI�ADI�GsOBGH?�F]E�C�;�RWQ�T�ADI�F ?

G�� C�;�A F Q�= ØDÙ Ëe�7GHA5F]T�ADI�G3G�;�OBADI�� C�;�o�G�I�;�E�;�E�F OBG�[�AlGHc�G�[�A�Q�=aT�G�_s;�R GH?�X�R GHK�G�R�Q�T�?Y[\I�QLQ�R]F =�M�Æ�?�;D>_Æ�iWG�[H;�C�?BG$ADI�GH>

E�F]E�=�Q�A3;�ADADGH=�E5?�[\I�QLQ�RWT�Q�Ox?�Q�_`G�A F]_`G`Q�OxiWG�[H;�C�?BG`Q�T.?BC�i�?BG�� C�GH=�A3F =�[�Q�_�G�ADO�;�=�?�T�GHOB?�Q�OxQ�ADI�GHO$F =LADGHOBK�GH=�A F Q�=�?�Æ

ADI�GH=}ADI�GxGHhLG�_`U�A F Q�=5~qQ�C�R]E�iWG3[�Q�OBOBG�R];�ADG�E`~�F ADI�;�=5GHK�GH=�A�ADI�;�AxF =�E)GHUWGH=�E)GH=LA R >�;�c�G�[�AD?eADI�G3R GHK�G�R)Q�T�G�E�C�[H;�A F Q�=

Q�T�iWQ�ADI{?BGHhLGH?�Ëx|
I�GHOBG�T�Q�O�G�F A�[�Q�C�R]E3=�Q�AeiWG�;xK.;�R]F]E�F =�?BADOBC�_`GH=LAcË�|
I�F ?`F ?`;V?BGHO�F Q�C�?�[�Q�=�[�GHOB=�iWG�[H;�C�?BG�F =P_s;�=L>

_9C�=�F][HF U�;�R]F A F GH?`ADI�Gº��C�;�o�G�~�;�?}� C�F ADGºE�F ?BOBC�U�A F K�G�¹Z��M�C�OBG f Å�jZU�R Q�AD?�ADI�G�;�OBG�;$Q��r[HF];�R]R >�[�Q�=�?�F]E)GHOBG�Er;�?lI�F A9iL>

ADI�G5G�;�O�ADI���C�;�o�G<;�R Q�=�Mr~�F ADI�ADI�G�F =LADGH=�?�F A�>vQ�T
ADI�GrE�;�_s;�M�G�?BC�c�GHOBG�Ev;�?º_`G�;�?BC�OBG�EJi�>PADI�Gs?�>�=LADI�GHA F][{F =�E)GHh

G�R];�iWQ�O�;�ADG�E�iL>JADI�G�GHhLUWGHOBAD?�Q�T�ADI�Gº:<F =�F ?BADO�>JQ�TWADI�G�Å�C�E�M�GHA}F =<ADI�GJ;�T�ADGHO�_{;�ADI<Q�T�ADI�G$G�;�OBADI���C�;�o�G�F =<Q�O�E)GHO

ADQ@E�GH��=�GJADI�Gn_�Q�=�GHA ;�OB>�[�Q�_`UWGH=�?�;�A F Q�=�?{=�GHG�E)G�ESADQ�I�G�R U�ADI�G�O�G�[�Q K�GHOB> f :<F =�F ?BADGHOBQÛE)G�RVÅ�F]R];�=�[HF QnGnE)G�R]R];

½zOBQ�M�O�;�_s_s;�Ü�F Q�=�Gr�Z[�Q�=�Q�_{F][H; f Å�È���Å�jDjqË�|
I�GJF =�E)GHh�[�Q�_9i�F =�GH?$?�F h�_�G�;�?BC�OBGH?3Q�TqE�F ?BO�C�U�A F Q�=PADI�;�A3A ;�o�GrF =LADQ

;�[H[�Q�C�=LA�?BUWG�[HF ��[}E�;�_s;�M�G�Ø ä ;�=�E�?BC�_s_s;�OYF ÜHGH?�ADI�G�_ F =�ADQ�;�?Y[H;�R GsADI�;�A�O�;�=�M�GH?{T�OBQ�_ »�ADQ Ê�É¬ØDå_Ë�|
I�G}i�R];�[\o
Ýæá ë�Ó+ôvÒÔÜ�Ð�ÝÞæçÙ[ê�ÒpÜNßNÝäÐ�ÑvÒÔØ·Ð�× � Ï�Ù[Ó[æX×�Ü�Ü�Ïçê�ÒpÐ�ÏXã�ó�ÝäÐ�Ñ�ÒpÓ¼ý8ã�ÝÞÜ�ÏçæçÐ·Ø�Ñ[×/æpÕ8Ð�×Dù]Ïçè�ÒÔêÞÏçØ�·�Ø�æfÑ�×/×�êÞÝÞÓ[Û&Ïçö¼æçÏçô�ÐvÐ�Ñ[×aØ�Ï
ã�ÏçÐ�ÏçÜ�è�ÝÞÓ�Ïçã � ý&è�ÒpêÞÏçØ�·

ô�ÏçÜ�ù]×aÜ�è�ÒpÓ�æçÏ�×�Ü � ý�æfÑ�ÒpÓ�Û�ÏçØBÝÞÓiÐ�Ñ[ÏDô�×/×�ê�×aù�è�ÒÔêäÏXØ��Ý è ñ ô�ÏçæçÝ�§[æ¼ÒÔêÞêäýcß[ÝÞÐ7æX×�è � ÝÞÓ[ÏçØDÐ�Ñ[Ï9ÓcÙ�è � ÏXÜ�×aùkã[Ï/ÒpÐ�Ñ[Ø�×�Ü7ô�ÏX×�ô[êÞÏ8ÝäÓ�ß]Ù�Ü�Ïçã�ÝäÓ!Ð�Ñ[Ï9Ï¼ÒÔÜ�Ð�ÑY¥¼ÙvÒÔÕPÏ¼ß[Ð�Ñ[Ï9Ó¼Ù[è � ÏçÜ
×�ù�ô�Ïç×�ô�êäÏ8ó�Ñ[×yêÞ×�Ø�Ð
Ð�Ñ[ÏçÝÞÜ&Ñ[×aÙ[Ø�Ï¼ß�ÒÔÓ�ÝÞÓ[ã[ÏXö�×aù
ã�Òpè�ÒÔÛ�ÏçØ8æç×�è+ô[Ù[Ð�ÏXã � ý�Ð�Ñ�Ï�	+ÝÞÓ�ÝäØ�Ð�Ü�ý�×�ùBë�Ó¼Ð�ÏçÜ�Ó�Òpê�ÚDõ�ÒÔÝäÜ�ØNß�Ð�Ñ�Ï�ÓcÙ�è � ÏXÜ�×�ùBÑ[×aÙ[Ø�ÏçØ9ã[ÏçØ�Ð�Ü�× ýPÏXãvß�Ð�Ñ[Ï
Ó¼Ù[è � ÏçÜ�×�ùvÑ�×�Ù�Ø�ÏçØBãvÒpè�ÒpÛ�ÏXãvß/Ð�Ñ[Ï�Ó¼Ù[è � ÏçÜ�×aùvÐ�Ïçè�ô�×�ÜNÒÔÜ�ý�Ø�Ñ�ÏçêÞÐ�ÏçÜ�ØBÓ[ÏçÏXã[ÏçãÝæê Ú è8Ù�Ó[ÝÞæçÝÞôvÒÔêÞÝäÐ�ý�ók×aÙ[êÞã�Ø�æç×aÜ�Ï$â9ÝÞùkÐ�Ñ�ÏçÜ�Ï+ó0ÏçÜ�Ï�Ó�×~ã[Ï/ÒpÐ�Ñ[ØD×�Ü�ÝÞÓYßhÙ[Ü�Ïçã�ô�Ïç×�ô�êäÏ/ßAÑ�×�è�ÏçêÞÏçØ�Ø&ó0ÏçÜ�Ï�êÞÏçØ�Ø&Ð�ÑvÒÔÓº�&ô�ÏçÜ7æçÏçÓ¼Ð7×aù�Ð�Ñ[Ï
ô�×�ô�Ù[ê�ÒpÐ�ÝÞ×�Ó�ß�Ð�Ñ[ÏBÝÞÓ[ã�Ïçö+×aùnÐ�Ñ�Ïq	+ÝÞÓ�ÝäØ�Ð�Ü�ý+×�ù_ë�Ó¼Ð�ÏçÜ�ÓvÒÔê[Ú�õ�ÒpÝÞÜ�Økó7ÒpØ�êÞÏçØ�Ø0Ð�ÑvÒpÓ�à�ô�ÏçÜ�æçÏçÓ¼ÐNß�ã[ÏXØ�Ð�Ü�×Ný�Ïçã�Ñ[×aÙ[Ø�ÏçØ0ókÏçÜ�Ï
êÞÏçØ�Ø�Ð�ÑvÒÔÓx����à�ô�ÏçÜ



Å�È

;�OBG�;�OBGHU�OBGH?BGH=LAD?�ADI�G�[�GH=LADGHOlQ�T�ADI�Gº��C�;�o�Gº;�=�E}ADI�G�_VC�=�F][HF U�;�R]F A F GH?`ADI�;�A9?BC�c�GHOBG�E5ADI�G3M�OBG�;�ADGH?BA5E�;�_s;�M�G�Ã�ADI�G

E�;�O�osM�O�;D>P;�OBG�;5F =�[HR C�E�GH?qADQ�~V=�?xADI�;�A�I�;�E�?BGHOYF Q�C�?$E�F ?BOBC�U�A F Q�=�i�C�A`R]F M�ILADGHOVADI�;�=vF =JADI�G�GHU�F][�GH=LADGHO�Ë9|7I�G}R]F M�ILA

M�O�;B>�;�OBG�;5M�;�ADI�GHO�?º_9C�=�F][HF U�;�R]F A F GH?�ADI�;�A�~eGHOBG{Q�=�R >�_s;�OBM�F =�;�R]R >N;�c�G�[�ADG�E�iL>PADI�GsG�;�OBADI���C�;�o�G_ËP¢
F =�;�R]R >_Æ�ADI�G

~VI�F ADG{;�OBG�;`OBG�[�Q�O�E�G�E}=�QrE�;�_{;�M�G_Ë

À�C�O�OBGH?BG�;�O�[�I@E)GH?�F M�=Si�OBG�;�o�?`ADI�G}UWQ�ADGH=LA F];�R�[�Q�OBOBG�R];�A F Q�=viWGHA�~eGHGH=vQ�C�O5F =�?BADOBC�_`GH=LA f ADI�G}GHh�G�_�U�A F Q�=�j�;�=�E

Q�ADI�GHOxUWQ�R]F][�>PF =�ADGHOBK�GH=LA F Q�=�?VADOYF M�M�GHOBG�E}iL>{ADI�G`G�;�OBADI�� C�;�o�G`ADI�;�A$_sF M�ILA3E�F OBG�[�A R >S;�c�G�[�A$T�G�_s;�R GH?�XL?Y[\I�QLQ�R]F =�M5?BQ

;�?`ADQ�?�;�A F ?�T�>�Q�C�Os_s;�F =^F]E)GH=�A F]T�>�F =�Mv[�Q�=�E�F A F Q�=�Ë�u9;�ADI�GHO`ADI�;�=�[�Q�=�?YF]E)GHO�F =�MS;�R]R
»�¾�É�_9C�=�F][HF U�;�R]F A F GH?{F =�[HR C�E)G�E

F =aADI�G�G�;�OBADI�� C�;�o�Gv;�OBG�;P;�=�E�ADI�GPF =�E�F KWF]E)C�;�R ?ºR]F K�F =�M<ADI�GHOBG�F =�;�?}Q�C�O}ADOBG�;�A _`GH=LA�M�O�Q�C�U�Æ�~eGº?BG�R G�[�ADG�E<Q�=�R >

ADI�Q�?�G9ADI�;�AcÆW;�R iWG�F AZM�O�;�=LADG�E�ADI�G5_sF]R]F A ;�OB>5GHhLG�_`U�A F Q�=�Æ�~qGHOBGlADI�G�R G�;�?BA�;�c�G�[�ADG�E�iL>5ADI�GlG�;�OBADI�� C�;�o�G};�[H[�Q�OYE�F =�M

ADQ�ADI�G$Q��<[HF];�R�GHK.;�R C�;�A F Q�=�?�UWGHO�T�Q�O�_`G�Esi�>JADI�G�M�Q�K�GHOB=�_`GH=LAsF =rADI�GJ;�T�ADGHO�_s;�ADI�Ë�|
I�F ?�i�;�?�F][H;�R]R >a;�_�Q�C�=�AD?�ADQ

[�I�Q�Q�?YF =�M�ADI�Q�?BG{ADQ ~V=�?$ADI�;�A3~qGHOBGrR Q�[H;�ADG�EnT¡;�OBADI�GH?BA{T�OBQ�_ ADI�GsGHU�F][�GH=LADGHO$~VI�F]R G{?BA F]R]R�F =vADI�G<;�OBG�;}GHhLG�_`U�ADG�E

T�OBQ�_ì_sF]R]F A ;�O�>�?�GHOBKWF][�G_Ë�|
I�GHO�G�T�Q�OBG�~qG3OBGHA ;�F =<Q�=�R >�ADI�G�_9C�=�F][HF U�;�R]F A F GH?5;�A9ADI�G3iWQ�C�=�E�;�OB>{Q�T�ADI�G3G�;�OBADI�� C�;�o�G

;�OBG�;5;�?$E�GH��=�G�E�i�>�ADI�G`M�Q K�GHO�=�_`GH=LAcÆ
;�?x?BI�Q�~V=�F =�R]F M�ILAxM�O�;D>vF =J��M�C�O�G f Ê�jqËl|
I�F ?3R G�;DK�GH?�C�?x~�F ADI�¾ * ADQ�~V=�?�Æ

~�F ADI<;�UWQ�U�C�R];�A F Q�=sQ�TW;�iWQ�C�AyÊ�É�É�Æ�É�É�ÉlUWGHQ�U�R G�;�A�ADI�G9GH=�E`Q�T�Å�È * È�Ëx|�;�i�R G f Ä�jWOBGHUWQ�OBAD?ZADI�G�E�F ?BADOYF i�C�A F Q�=sQ�T�ADI�G

?B>L=LADI�GHA F][�F =�E�F][H;�ADQ�OxQ�T�ADI�G{E�;�_s;�M�GH?x?BC�c�GHOBG�E�iL>sADI�GH?�G{_VC�=�F][HF U�;�R]F A F GH?�;�R Q�=�M5~�F ADIJADI�G5;BK�GHO�;�M�G$UWGHO�[�GH=LA ;�M�G

Q�TqE�;�_s;�M�G�EºI�Q�C�?BGH?{;�=�EºADI�G5=�C�_9iWGHO`Q�TzUWGHQ�U�R G�R G�T�A3I�Q�_`G�R GH?�?3UWGHO�ADI�Q�C�?�;�=�ESF =�I�;�i�F A ;�=LAD?�T�Q�O$G�;�[\I�K.;�R C�G

Q�T�ADI�GsF =�E)GHh�ÃkÊ�È�Q�T�Q�C�O$¾ * ADOBG�;�ADG�E�_9C�=�F][HF U�;�R]F A F GH?VOBG�[�Q�O�E)G�E�?�Q�_`G{E�;�_s;�M�G�Ã¶ADI�G�Q�ADI�GHO!Å���ADQ ~V=�?[Æ�;�R ADI�Q�C�M�I

F =�[HR C�E)G�E�F =<ADI�G�;�O�G�;3Q��r[HF];�R]R >�F =�K�Q�R K�G�ESF =<ADI�Gº��C�;�o�G_Æ�I�;�Es=�Q�=�G_Ë�k�?5;3~VI�Q�R G_Æ�ADI�G�A ;�i�R G�?BI�Q ~9?lADI�;�A�ADI�G

ADQ�~V=�?{F =�[HR C�E�G�E<F =SQ�C�O�?�;�_`U�R G}~qGHOBG�R];�OBM�G�R >PC�=�;�c�G�[�ADG�E�i�>rADI�G5G�;�OBADI�� C�;�o�G_Ë�|
I�F ?sF]_`U�R]F GH?�Æ7;�[H[�Q�OYE�F =�MJADQ

ADI�G`Q��r[HF];�RLU�OBQW[�G�E�C�OBGH?3T�Q�OxADI�G5;�?�?�F M�=�_`GH=LAxQ�T.��=�;�=�[HF];�RW;�F]E f R];D~É ZQ�Ë�Ä�Å�ÈYX���Å�Æ
:<;D>¦Å�Ä�ADI�Å�È���Å�jqÆ¶ADI�;�AxADI�GH>

OBG�[�G�F K�G�EsKWF O�ADC�;�R]R >º=�Q�_`Q�=�GH>_Ë

|�Q�;�?B?�GH?B?VADI�G`GHc�G�[�AD?9Q�T.ADI�G�GHhLG�_`U�A F Q�=aT�OBQ�_ _{F]R]F A ;�OB>�?�GHOBKWF][�G�~qG�=�GHG�E�ADQ�[�Q�_`U�;�O�G�ADI�G�?�[\I�Q�Q�R�;�[�I�F GHK�GH�
æçÏçÓ¼ÐNß/Ð�Ñ[×�Ø�Ï&ã�Òpè�ÒÔÛ�Ïçã�êÞÏçØ�Ø�Ð�ÑvÒpÓ5%Dô�ÏçÜ�æXÏçÓ¼ÐNßnÒÔÓ[ã�Ð�Ïçè�ô�×aÜNÒpÜ�ýyØ�Ñ[ÏçêÞÐ�ÏçÜ
ó�ÒÔØDÓ�ÏçÏçã[ÏXãiù]×aÜ�êÞÏçØ�Ø�Ð�ÑvÒpÓ5àDô�ÏçÜ�æXÏçÓ¼Ð
×aùvÐ�Ñ[Ï�ô�×aô[Ù[ê�ÒÔÐ�Ýä×aÓ.�
ÚBÐ�Ð�Ñ[Ï7×aÐ�Ñ[ÏçÜ�ÏXöcÐ�Ü�ÏXè�Ï�Ò�è9Ù[Ó�ÝäæXÝäô�ÒpêÞÝÞÐ�ý�ók×aÙ[êÞã~Ø�æX×�Ü�Ï9���+Ýäù�ÒpÐ�êÞÏ¼ÒpØ�Ðq%��8ô�ÏçÜ�æçÏçÓ¼Ð�×aù�Ð�Ñ[Ï7ô�×aô[Ù�ê�ÒÔÐ�ÝÞ×�Óiã�ÝäÏXã~×�Ü�ó7ÒpØBÝÞÓYßhÙ[Ü�Ïçã�ßnÒÔÐ�êäÏ/ÒpØ�Ð
����ô�ÏçÜ�æçÏçÓ¼Ð7ó0ÏçÜ�Ï�Ñ[×aè�ÏçêÞÏçØ�ØNß_Ð�Ñ�Ï�ÝÞÓ[ã�Ïçö�×�ù0Ð�Ñ[Ï3	+ÝÞÓ[ÝÞØ�Ð�Ü�ý�×�ù0ë�Ó¼Ð�ÏçÜ�Ó�Òpê·ÚDõ�ÒÔÝäÜ�Ø�ó7ÒpØ�ÒpÐDêäÏ/ÒpØ�ÐlÞ��iô�ÏXÜ�æçÏçÓ¼ÐNß3è�×�Ü�Ï�Ð�Ñ�ÒpÓ����iô�ÏçÜ�æXÏçÓ¼Ð
×�ù�Ð�Ñ�Ï�Ñ[×�Ù�Ø�ÏçØ9ókÏçÜ�Ïyã[ÏçØ�Ð�Ü�× ýPÏXã6×�Ü9Ñ[Ï¼Òâá¼ÝÞêÞý�ã�Òpè�ÒÔÛ�Ïçã ÒpÓ�ã6Ð�Ïçè�ô�×aÜNÒpÜ�ý�Ø�Ñ[ÏçêÞÐ�ÏçÜ9ó�ÒÔØ8Ó�ÏçÏçã[ÏXã�ù]×�Ü9è�×aÜ�ÏyÐ�Ñ�ÒpÓ}����ô�ÏçÜ�æçÏçÓ¼Ð&×�ùBÐ�Ñ[Ï
ô�×�ô�Ù[ê�ÒpÐ�ÝÞ×�Ó¶�



Ä�É

_`GH=LAxQ�T.ADI�G�GHh�G�_`U�ADG�E�[�Q�I�Q�OBAD?�F =JADI�G�ADOBG�;�ADG�E�_9C�=�F][HF U�;�R]F A F GH?l~�F ADIJADI�;�AxQ�T�?BQ�_`G{[�Q�=LADOBQ�R¶M�OBQ�C�U�;�[�A F =�Mr;�?

[�Q�C�=LADGHO�T¡;�[�ADC�;�R�Q�T�ADI�G$GHhLG�_`U�ADG�E5UWQ�U�C�R];�A F Q�=�Ëe�SG�;�E)Q�U�A};�?BG�R G�[�A F Q�=�[�O�F ADGHOYF Q�=�F =�?�U�F OBG�E}iL>ºADI�G$OBGHM�O�GH?B?�F Q�=

E�F ?Y[�Q�=�A F =LC�F A�>�;�U�U�OBQ�;�[�IN;�=�E<[\I�QLQ�?BG�;�?s;º[�Q�=�ADOBQ�R�M�OBQ�C�U^;�R]R�ADI�G�_9C�=�F][HF U�;�R]F A F GH?�=�G�F M�I�iWQ�C�O�F =�M�Q�=�;�AsR G�;�?BA

Q�=�G}ADOBG�;�ADG�EJADQ ~V=�ÆZ;�?�?BI�Q ~9=NF =^E�;�OBo�M�O�;B>�F =S��M�C�OBG f Ê�jqË3��F ADIvADI�F ?�?BG�R G�[�A F Q�=nOBC�R G}~qG�GH=�E�C�U�F =�[HR C�E�F =�M

»�É�_VC�=�F][HF U�;�R]F A F GH?sF =�ADI�G�[�Q�=LADOBQ�R�M�OBQ�C�U�Æ.~�F ADIa;3ADQ�A ;�R�UWQ�U�C�R];�A F Q�=rQ�T7;�iWQ�C�A�»�É�É�Æ�É�É�É�UWGHQ�U�R G�;�AlADI�G3GH=�EsQ�T

Å�È * È�Ëx|
I�GHOBG�T�Q�O�GVADI�GxQ K�GHOY;�R]R¼?�;�_�U�R G�F =�[HR C�E�GH?�Å�Å * _9C�=�F][HF U�;�R]F A F GH?eiWG�R Q�=�M�F =�M3ADQ$Å�ÄVU�OBQ�KWF =�[�GH?eQ�T�¾xOBGHM�F Q�=�? ØDü

~�F ADIa;�ADQ�A ;�R�UWQ�U�C�R];�A F Q�=�Q�T�;�iWQ�C�A!È�É�É�Æ�É�É�É�UWGHQ�U�R G{;�AVADI�G$GH=�E�Q�T7Å�È * È�Ë

|
I�F ?}?BG�R G�[�A F Q�=ç[�OYF ADGHO�F Q�=�I�;�?}?BGHK�GHO�;�Rx;�E�K¶;�=LA ;�M�GH?�Ë�¢�F O�?BAcÆ7?�F =�[�G�ADO�G�;�ADG�E�_VC�=�F][HF U�;�R]F A F GH?r;�OBGºO�;�ADI�GHO5U�GH�

O�F U�I�GHO�;�R�ADQ�ADI�GsGHU�F][�GH=LADGHO�ADI�GH><?�C�c�GHO�G�EvR]F ADA R GPE�;�_s;�M�G_Æ�K�GHOB>�_VC�[�I�R]F o�G�=�Q�=��\ADOBG�;�ADG�Ea_9C�=�F][HF U�;�R]F A F GH? f ?BGHG

A ;�i�R G f Ä�jDjqË�|
I�GHO�G�T�Q�OBG_Æ�ADI�GsG�;�OBADI�� C�;�o�GsU�OBQ�i�;�i�R ><I�;�Eº=�GHM�R]F M�F i�R G<E�F OBG�[�A�GHc�G�[�AD?�Ë g Q�~eGHK�GHO�Æ�ADI�G<[\I�Q�F][�G�Q�T

ADI�G�[�Q�=�ADOBQ�R�M�OBQ�C�U^;�R]R Q ~9?�C�?9ADQ<T�C�OBADI�GHOVOBG�R];�h�ADI�F ?};�?B?BC�_�U�A F Q�=�Ë`Å�G�F =�M�K�GHO�>�[HR Q�?BGºF Al?BGHG�_`?�OBG�;�?BQ�=�;�i�R G$ADQ

;�?B?�C�_`GsADI�;�AJ;�=L>NE�F OBG�[�A�GHc�G�[�A�Q�T�ADI�G{G�;�O�ADI���C�;�o�G�~�;�?}ADI�G{?�;�_�G<;�[�OBQ�?B?}ADI�G�A�~qQrM�O�Q�C�U�?�Q�T�ADQ ~V=�?[ËS¢)Q�O

GHh�;�_`U�R G_ÆzF]T
;�T�ADGHOlADI�G3G�;�OBADI�� C�;�o�G3UWGHQ�U�R G�E�G�[HF]E)G�E�F AV~�;�?�ADQ�QrE�;�=�M�GHOBQ�C�?lADQs?BGH=�E}ADI�G�F O�[\I�F]R]E)OBGH=�ADQ{?�[\I�QLQ�R

T�Q�O3;5T�GH~t~qGHGHo�?[ÆLADI�F ?x~eQ�C�R]E�U�OBGH?BC�_{;�i�R >sI�;BK�G�I�;�U�UWGH=�G�E�F =Ji�Q�ADIJADO�G�;�ADG�E�;�=�Eº[�Q�=�ADO�Q�R¶ADQ ~V=�?�Ëx|
I�GHOBG�T�Q�OBG_Æ

F]T¶~qG5;�OBGs[�Q�=���E)GH=LAeADI�;�AqADO�G�;�ADG�E�ADQ ~V=�?$E�F]E3=�Q�AqOBG�[�G�F K�G�;�=L>s��=�;�=�[HF];�R�I�G�R UP;�=�E$~qGHOBG`=�Q�AqA ;�OBM�GHADG�E}iL>r;�=L>

F =LADGHOBK�GH=LA F Q�=�Q�ADI�GHOZADI�;�=�ADI�GVGHhLG�_`U�A F Q�=ST�O�Q�_�ÇV:<w·Æ)ADI�GlQ�=�R >�;�?B?BC�_�U�A F Q�={=�GHG�E�G�E{F ={Q�OYE)GHOZADQºF]E)GH=�A F]T�>5ADI�G

GHc�G�[�AVQ�T�ADI�G�GHhLG�_`U�A F Q�=aF ?9ADI�;�AVQ�=n;BK�GHO�;�M�G�ADI�G{E�F OBG�[�AVGHc�G�[�A9Q�T�ADI�G�G�;�OBADI�� C�;�o�G�~`;�?VADI�G3?�;�_`G{;�[�OBQ�?�?9ADI�G

A�~eQsM�O�Q�C�U�?VQ�T�F =�E�F K�F]E)C�;�R ? Ø ÿ Ë

w)G�[�Q�=�E·Æ�M�GHQ�M�O�;�U�I�F][H;�RYU�OBQ�hWF]_sF A�>$M�C�;�OY;�=�ADGHGH?7ADI�;�A
ADOBG�;�ADG�E};�=�E}[�Q�=LADOBQ�R�ADQ ~V=�?x;�O�Gei�O�Q�;�E�R >3?�F]_sF]R];�O[Ëq|�;�i�R G

f Ê�j�E)GH?�[�O�F iWGH?5;�=�EP[�Q�_`U�;�OBGH?s;$?BGHA�Q�TW?BADOBC�[�ADC�O�;�R�[�I�;�O�;�[�ADGHO�F ?�A F][�?�Ë5½�Q�U�C�R];�A F Q�=NE)GH=�?YF A�>nF ?sR Q ~qGHO{F =<ADOBG�;�ADG�E

_9C�=�F][HF U�;�R]F A F GH?YÃZADI�GH?BGv;�OBGºQ�=�;DK�GHO�;�M�G�?Y_s;�R]R GHO�;�=�ErI�F M�I�GHO�;�iWQ K�Gº?BG�;SR GHK�G�RxF =�[�Q�_�U�;�O�F ?BQ�=�~�F ADI�[�Q�=LADOBQ�R

ADQ�~V=�?�Ë`|
I�GºE�F c�GHOBGH=�[�GH?5F =�i�F OBADI�;�=�E�E�G�;�ADIrO�;�ADGH?[Æ�;�R ADI�Q�C�M�Ir?BA ;�A F ?�A F][H;�R]R >�?�F M�=�F ��[H;�=�AcÆ�?BGHG�_bQ�=�ADI�G�~VI�Q�R G
Ý{� ë�ÓTôvÒÔÜ�Ð�ÝÞæçÙ[ê�ÒpÜNß�Ð�Ñ�Ï�ô[Ü�× á¼ÝäÓ�æçÏçØ�×�ù�é[Ü�×�Ø�ÝÞÓ[×aÓ[Ï�ÒpÓ�ãº��ÒÔÐ�ÝÞÓvÒ~ÝÞÓ�Ð�Ñ[Ï���ÒpòXÝä×�Ü�ÏçÛaÝÞ×�Óvß&ìnÏXÓ[ÏçáPÏXÓcÐ�×�ÒpÓ�ã�å�ÒpØ�ÏçÜ�ÐNÒiÝÞÓ�å�ÒÔè�ôvÒÔÓ[Ý�Ò�ß

é3×�ÛaÛ�Ý�Ò�ß�ì�ÒpÜ�ÝBÒÔÓ[ã`��ÒpÜNÒpÓ¼Ð�×�ÝÞÓ�ú�Ù[Û�êÞÝ�Ò�ß�å�Òpè�ô�× � ÒpØ�Ø�×�ÒpÓ�ãië�Ø�ÏXÜ�Ó[Ý�ÒDÝÞÓ{	+×�êÞÝÞØ�Ï¼ßvú[×�Ð�ÏçÓ�ò¼Ò�ÒpÓ�ãs	�ÒpÐ�ÏXÜNÒ�ÝÞÓ�ìkÒpØ�ÝÞêÞÝäæ/ÒpÐNÒ~ÒÔÓ[ã�å�×aØ�ÏçÓ[ò/Ò
ÝÞÓ�å�Òpê�Ò � Ü�Ý�Ò�����Ñ[Ï7ã�ÏçÐNÒpÝÞêÞÏçã�êÞÝÞØ�Ð
×aùvÐ�Ñ[Ï7Ø�ÏXêäÏXæçÐ�ÏçãiÐ�× ó�Ó[ØBÝÞØ+Ò�á[ÒpÝÞê�Ò � êÞÏ�Ù[ô�×�Ó�Ü�Ï¨¥¼Ù[ÏçØ�Ð��Ý|� ë�Ó�ñ ÏçæçÐ�ÝÞ×�Ó�¤\Þ�¦kó0Ï�Ïçö¼ô[êÞÝÞæçÝÞÐ�êÞýTÒÔã[ã�Ü�ÏçØ�Ø�Ð�Ñ[Ï8ÝäØ�Ø�Ù�Ï�×�ù0Ð�Ñ[Ï�Ü�× � Ù�Ø�Ð�Ó[ÏçØ�Ø7×aù�×�Ù�Ü7Ü�ÏçØ�Ù�êäÐ�Ø&Ð�×yÐ�Ñ[Ï�ô�×aØ�Ø�Ý � ÝÞêÞÝäÐ�ý�×�ùk×aÐ�Ñ[ÏçÜ�æX×�Ü�Ü�Ïçê�ÒpÐ�ÏXã
ÝÞÓcÐ�ÏXÜ�áPÏçÓ¼Ð�ÝÞ×�Ó[Ø��



Ä�Å

ADQsiWG3=�GHM�R]F M�F i�R G_Ë`:sQ�i�F]R]F A�>�U�;�ADADGHOB=�?�;�?5_`G�;�?BC�OBG�E5i�>ºUWQ�U�C�R];�A F Q�=�F =�Æ�Q ~9?�;�=�EsQ�C�ADÆ�Q ~9?�;�A9ADI�G3ADQ ~V=�R GHK�G�R

;�OBG�ADI�G3?�;�_`G_Ë

k�E�GH?�[�O�F U�A F Q�=�Q�T¼?�[�I�QLQ�R�GH=�E)Q�~�_`GH=LA9;�?ZQ�T�Å�È * È�Æ�OBGHUWQ�OBADG�EsF =sA ;�i�R G f Ä�jqÆ�;�R ?BQ�OBGHK�G�;�R ?ZADI�;�A�ADI�GVA�~eQ�M�OBQ�C�U�?

;�OBG�i�OBQ�;�E�R >�?�F]_sF]R];�O�Ë}�ZUPADQP¾�ADISM�O�;�E�G_Æ�ADO�G�;�ADG�ES_VC�=�F][HF U�;�R]F A F GH?�Æ7F =�[�Q�_`U�;�O�F ?�Q�=<~�F ADI^[�Q�=LADOBQ�R�ÆWI�;DK�G�T�GH~qGHO

?BADC�E)GH=�AD?5;�?5;3O�;�A F QºQ�T�ADI�G�UWQ�U�C�R];�A F Q�=^;�=�E{?�_s;�R]R GHOs;DK�GHO�;�M�G�[HR];�?�?�?YF ÜHG_Ë�|
I�G�E�F c�GHOBGH=�[�GJF =�[HR];�?�?�?YF ÜHG�M�QLGH?

?�F M�=�F ��[H;�=�A R >�E)Q ~9=�Æ�ADQJQ�=�G}?BADC�E)GH=LA}R GH?�?�U�GHOs[HR];�?B?[Æ�~VI�GH=P~eG�R QLQ�oa;�A`ADI�G}¸¡C�=�F Q�O`I�F M�IP?�[\I�Q�Q�R f »�ADIvADQv��ADI

M�O�;�E�G�jqÆ�~VI�GH=PADI�G}O�;�A F QJQ�T�?�ADC�E)GH=LAD?�ADQJADQ�A ;�R�U�Q�U�C�R];�A F Q�=�;�R ?BQJiWG�[�Q�_`GH?�ADI�G}?�;�_`G�;�[�OBQ�?B?$ADI�G}A�~qQJM�OBQ�C�U�?

Q�T
ADQ ~V=�?�ËJ|
I�G�E�F c�GHOBGH=�[�GH?�E�F ?�;�U�UWG�;�O{;�R ADQ�M�GHADI�GHO}~VI�GH=S~qG�_`Q K�G�C�USADI�G5G�E)C�[H;�A F Q�=�;�RWADO�;�[�o^;�=�EvR Q�Q�o^;�A

I�F M�I�?�[\I�QLQ�R f È�ADInADQ Å�Ê�ADIaM�O�;�E)G�jD¹�;DK�GHO�;�M�Gv[HR];�?B?�?�F ÜHGr;�=�E�ADI�GsO�;�A F QrQ�T�?BADC�E)GH=LAD?$ADQ�UWQ�U�C�R];�A F Q�=�;�OBGs=�Q ~

?BA ;�A F ?�A F][H;�R]R >nF =�E�F ?BA F =�M�C�F ?BI�;�i�R G_Ë

kÚ_`Q�OBG�E�GHA ;�F]R G�E�E�GH?�[�O�F U�A F Q�=�Q�TL?BQ�_`G�Q�ADI�GHOqOBG�R GHK¶;�=LAqU�Q�U�C�R];�A F Q�=<[�I�;�O�;�[�ADGHO�F ?BA F][�?�_s;D>5iWGVQ�i�A ;�F =�G�E�T�OBQ�_

ADI�G�Å�È���Å�½�Q�U�C�R];�A F Q�=�Ç
GH=�?�C�? Ø�� Ëx|�;�i�R GH? f ¾�jV;�=�E f »�j
O�GHU�Q�O�A�;�?�GHAxQ�T
[\I�;�O�;�[�ADGHO�F ?BA F][�?sT�Q�OxADI�G{[�Q�=�ADO�Q�R¶M�OBQ�C�U

;�=�ESADI�G�GH?BA F]_s;�ADG�EÛE�F c�GHOBGH=�[�G�i�GHA�~eGHGH=�ADOBG�;�ADG�E�;�=�EN[�Q�=LADOBQ�R�i�>�;�M�G^[HR];�?B?�ÆqOBGH?BUWG�[�A F K�G�R >�T�Q�O<_s;�R GH?S;�=�E

T�G�_s;�R GH?�Ë3klM�;�F =�Æ�ADI�G�i�;�?�F][5_`GH?B?�;�M�G�F ?�ADI�;�A�ADI�G�A�~eQJM�O�Q�C�U�?�Q�T�ADQ�~V=�?{;�OBG}i�O�Q�;�E�R >�?�F]_{F]R];�O�Ës�ZE�C�[H;�A F Q�=�;�R

;�[�I�F GHK�G�_`GH=LAD?�ÆzO�GHU�Q�O�ADG�EvF =SADI�G5��OB?�A5[�Q�R C�_`=�ÆW~qGHOBG_ÆZ;�?$Q�T8Å�È���Å�Æ
i�OBQ�;�E�R ><ADI�G5?�;�_�G_Ë�|7I�G}?�;�_`GrF ?3ADO�C�G�F]T

~qGsR Q�Q�oP;�AqG�_�U�R Q >�_`GH=LAxO�;�ADGH?�¹�ADI�GH>P;�OBG`ADI�G`?�;�_`GsT�Q�O3_s;�R GH?$;�=�E$Q�=�R >{?�R]F M�ILA R >�I�F M�I�GHO3T�Q�O$T�G�_s;�R GH?$F =v[�Q�OBG

;�M�GsM�O�Q�C�U�?{F =vADOBG�;�ADG�E�ADQ ~V=�?�ËJm.QLQ�oWF =�M�;�A3ADI�G5~VI�F ADGH��[�Q�R]R];�O�K�GHOB?BC�?�i�R C�GH��[�Q�R]R];�OJ[�Q�_`UWQ�?�F A F Q�=vQ�T
ADI�GsUWQ�Q�R

Q�TzG�_`U�R Q >�GHGH?JF =SADI�G5A�~eQ�M�O�Q�C�U�?`~eG5?�GHGsADI�;�A�ADI�GHOBG�;�OBG5i�;�?�F][H;�R]R >P=�Q�E�F c�GHOBGH=�[�GH?�Ë�¢�;�_sF]R >P?BADOBC�[�ADC�OBG�;�R ?BQ

;�U�UWG�;�OB?xADQ{i�G�ADI�G3?�;�_`G�¹
ADI�G�;DK�GHO�;�M�G�=LC�_ViWGHOxQ�T�[\I�F]R]E�OBGH=�UWGHOxI�Q�C�?�GHI�Q�R]E�F ?�;�M�;�F =<?BA ;�A F ?BA F][H;�R]R >�ADI�G3?�;�_`G

T�Q�O3ADI�GsA�~eQ<M�OBQ�C�U�?�Ë}��I�GH=�F A�[�Q�_�GH?�ADQrADI�Gr;�M�G{?�ADOBC�[�ADC�OBG_ÆzADI�GsADOBG�;�ADG�E�ADQ ~9=�?$?BGHG�_�ADQ�I�;BK�GP;5?�R]F M�I�A R >

Q�R]E)GHO9U�Q�U�C�R];�A F Q�=�ÆLi�C�A$;�M�;�F =rADI�G�E�F c�GHOBGH=�[�GH?};�U�UWG�;�Ox=�GHM�R]F M�F i�R G�Q K�GHO�;�R]R�Ë
Ý{� ��Ñ�ÏZ%�#�&�%�ú[×�ô�Ù[ê�ÒpÐ�ÝÞ×�Ó�å�ÏçÓ[Ø�Ù�Ø�ó7ÒpØ�Ü�Ù[Ó8ÝäÓ�ükæçÐ�× � ÏçÜ
%�#�&�%�ß�Ò � ×aÙ[Ð·×�Ó�Ï�ýPÏ¼ÒÔÜ�Òpù]Ð�ÏXÜ0Ð�Ñ�Ï�Ï¼ÒpÜ�Ð�Ñ�¥¼ÙvÒpÕ�Ï&ÒpÓ�ã+ó�Ñ[ÏXÓ�Ð�Ñ[ÏW§�ÓvÒÔê�×�ë�æçÝ�Òpê

êÞÝäØ�Ð0×�ùAè9Ù[Ó[ÝÞæçÝÞô�ÒpêÞÝÞÐ�ÝäÏXØkÐNÒpÜ�ÛaÏçÐ�Ïçã � ý8Ð�Ñ�ÏBÝäÓ¼Ð�ÏçÜ�á�ÏçÓ¼Ð�Ýä×aÓ[Ø�ÑvÒÔã�Ó[×�Ð�ýPÏçÐ � ÏçÏçÓ�Ü�ÏXêäÏ/ÒpØ�Ïçã�¤]÷D× áPÏXè � ÏçÜ�%�#�&�%�¦\�vÚ�êÞÐ�Ñ[×�Ù�Û�Ñ�æX×�Ó[æXÏçÜ�Ó[Ø7Ò � ×�Ù�Ð
Ð�Ñ[Ï�Ü�Ïçô[Ü�ÏçØ�ÏXÓcÐNÒÔÐ�ÝÞáPÏçÓ[ÏXØ�Ø�×�ù7Ð�Ñ�ÏçØ�Ï`§[ÛaÙ[Ü�ÏçØ�è�Ò�ý � ÏiÜNÒÔÝÞØ�Ïçã�×�Ó$Ð�Ñ[Ï�Û�Ü�×�Ù�Ó[ã�Ø�Ð�ÑvÒpÐ�Ð�Ñ�Ïçý
ÒpÜ�Ï�× � ÐNÒÔÝäÓ�Ïçã¦ÒÔù]Ð�ÏçÜ�Ð�Ñ�Ï~Ø�Ñ[×/æpÕ�ókÏ�ÒÔÜ�Ï
ÏçönÒpè�ÝÞÓ�ÝäÓ�Û�ß3ókÏ � ÏçêÞÝÞÏçáPÏ8Ð�ÑvÒpÐDÐ�Ñ[Ïçý�æç×�Ó�Ø�Ð�ÝäÐ�Ù�Ð�Ï+Ü�ÏçêÞÝ�Ò � êÞÏ�è�Ï¼ÒÔØ�Ù[Ü�ÏçØ � ÏXæ¼ÒpÙ�Ø�Ï+×�ù0×�Ù�ÜDè�ÒÔÝäÓ!ÝÞã[ÏçÓ¼Ð�ÝÞù]ý¼ÝÞÓ[Û�ÒpØ�Ø�Ù�è�ô[Ð�ÝÞ×aÓvß3ÓvÒÔè�ÏçêÞýiÐ�ÑvÒÔÐ
Ð�Ñ[ÏçØ�Ï9Ð�× ó�Ó[Ø�ó0ÏçÜ�Ï+×aÓ[êÞý�è�ÒpÜ�ÛaÝÞÓvÒpêÞêÞýcß�ÝäùDÒpÓ¼ýcßvÒÔõ�ÏçæçÐ�Ïçã � ýiÐ�Ñ[Ï8Ï¼ÒpÜ�Ð�Ñ�¥cÙ�ÒpÕPÏ9ÝÞÐ�Ø�ÏçêÞù�ÒÔÓ[ã�ÝÞÓcÐ�ÏXÜ�áPÏçÓ¼Ð�ÝÞ×�Ó[ØD×�Ð�Ñ[ÏXÜ7Ð�ÑvÒÔÓ!Ð�Ñ�Ï8ÏXöcÏXè�ô[Ð�ÝÞ×�Ó
ù]Ü�×aè è�ÝÞêäÝÞÐNÒÔÜ�ý�Ø�ÏçÜ�á¼ÝÞæçÏ��



Ä�Ä

k ADI�F O�Ea;�E)K.;�=�A ;�M�GºQ�T�Q�C�O�?BG�R G�[�A F Q�=�[�O�F ADGHO�F Q�=�F ?}ADI�;�AcÆ�iWG�F =�Mr?BQa[HR Q�?BG_Æ7ADI�GH?BG�ADQ ~V=�?J;�OBG�G�_ViWG�E�E�G�EnF =

ADI�G�?�;�_`G}G�[�Q�=�Q�_{F][`GH=�K�F OBQ�=�_�GH=�AcÆ�?BQºADI�;�As;�=L>a_s;�O�o�GHA5F =LADGHO�;�[�A F Q�=nADI�;�As[�Q�C�R]E�UWQ�?B?�F i�R >�i�F];�?�Q�C�O�O�GH?BC�R AD?

F ?lA ;�o�GH=^[H;�O�G$Q�T�Ë�¢)Q�O`GHhW;�_`U�R G_Æ�?�F =�[�G$ADI�GH?BGºF =�E�F K�F]E)C�;�R ?l~eQ�OBovF =<i�OBQ�;�E�R >ºADI�G�?�;�_`GºR];�i�Q�O}_s;�OBo�GHAD?�Æ�F]T�ADI�G

G�;�OBADI���C�;�o�G9i�OBQ�C�M�ILA9;�iWQ�C�A9;�=rF =�[�OBG�;�?�G�F =sADI�GxI�F M�I{?�[\I�QLQ�R�E)GHM�O�GHGV~`;�M�G9U�OBG�_sF C�_�F ={ADI�G$R QW[H;�R�_s;�OBo�GHA f T�Q�O

GHh�;�_`U�R G_Æ�iWG�[H;�C�?BG�;J_`Q�O�G�?�oWF]R]R G�ESR];�iWQ�O{T�Q�O�[�G5~`;�?�=�GHG�E)G�EST�Q�O�O�G�[�Q�=�?BADOBC�[�A F Q�=�jqADI�F ?�~eQ�C�R]E{I�;DK�Gr;�c�G�[�ADG�E

;�R ?BQ�ADI�G3[\I�Q�F][�GH?7Q�T�F =�E�F K�F]E)C�;�R ?xF =}ADI�G`[�Q�=LADOBQ�RYM�OBQ�C�U�ËZÅ�>3ADI�G�?�;�_�GeADQ�o�GH=�Æ�F]T)ADI�Gq=�GHA�iWGH=�GH��AD?�Q�T�[�Q�_�U�R GHA F =�M

I�F M�I{?�[\I�QLQ�R)~qGH=�A�E)Q ~V={i�G�[H;�C�?BGVQ�T�;�=<F =�[�OBG�;�?�G�F =r[�Q�R]R GHM�G5;�ADADGH=�E�;�=�[�G}[�Q�?BAD? f ?�;B>_Æ¼ADI�G�[HR Q�?BGH?BA`[�Q�R]R GHM�GH?q~qGHOBG

E�;�_{;�M�G�E�jqÆ�ADI�GH>nE)G�[�O�G�;�?BG�E�G���C�;�R]R >aF =SiWQ�ADIrM�O�Q�C�U�?`Q�T�ADQ�~V=�?`?�F =�[�G}ADI�G}?BGHA`Q�T�[�Q�R]R GHM�GH?�ADI�GH?BG�F =�E�F K�F]E)C�;�R ?

_s;B>P;�[H[�GH?�?}F ?lADI�G�?�;�_`G_Ë

À�K�GHO�;�R]R�Æ�ADI�G�GHKWF]E�GH=�[�G$U�O�GH?BGH=�ADG�ErF =�ADI�F ?V?�G�[�A F Q�=�_s;�o�GH?�C�?�[�Q�=���E)GH=LAxADI�;�A9~qG3I�;BK�G$?BG�R G�[�ADG�E<;`M�OBQ�C�U�Q�T

i�O�Q�;�E�R >{?�F]_{F]R];�OxADQ ~V=�?�T�Q�OxQ�C�O$;�=�;�R >�?�F ?Y¹
~eG�I�;DK�G3?BI�Q ~V=JADI�;�AxADI�GH>{?BI�;�O�G�ADI�G�?�;�_`G�?BADOBC�[�ADC�O�;�RW[\I�;�OY;�[�ADGHOB�

F ?BA F][�?3;�=�E$~qGlI�;BK�Gs;�OBM�C�G�E�ADI�;�AqM�GHQ�M�O�;�U�I�F][H;�RLU�O�Q h�F]_sF A�>sM�C�;�O�;�=�ADGHGH?xADI�;�AeADI�GH>{~eGHOBG�GHhLU�Q�?�G�E$ADQ�ADI�G�?�;�_`G

GHhLADGH=�A$ADQn;�=�>�E�F O�G�[�A3GHc�G�[�A�Q�TzADI�GsG�;�OBADI�� C�;�o�G_Ë�|
I�GHOBG�T�Q�O�G5ADI�GsGHhLG�_`U�A F Q�=�T�OBQ�_ Ç9:rwS[H;�=ni�G5?�GHGH=@;�?�;

OBC�R G3ADI�;�A9OY;�=�E)Q�_sR >v;�?B?�F M�=�?lADQ�ADOBG�;�A _`GH=LAl?�Q�_`G�_s;�R GH?s;�=�Er;�?�F]_�U�R G�[�Q�_`U�;�O�F ?BQ�=<Q�T7;DK�GHO�;�M�G}I�F M�Ir?�[\I�QLQ�R

M�O�;�E�C�;�A F Q�=sO�;�ADGH?eQ�T�_s;�R GH?`;�[�OBQ�?B?eADI�GxA�~qQ3UWQ�U�C�R];�A F Q�=�?ZU�OBQ K�F]E)GH?l;$[�Q�=�?�F ?BADGH=LA�GH?BA F]_s;�ADGlQ�T¼ADI�G�[H;�C�?�;�R)GHc�G�[�A

Q�T�ADI�G3GHhLG�_`U�A F Q�=�Ë9:sQ�OBGHQ�K�GHO�Æ�ADI�G�GHh�G�_�U�A F Q�=a[H;�=ri�G�C�?BG�E�ADQrF =�?BADO�C�_`GH=LA$_s;�R GH?�X¶I�F M�I�?�[\I�QLQ�R.M�OY;�E)C�;�A F Q�=

O�;�ADGH?�F =vG���C�;�A F Q�= f Å�j�ADQ�GH?�A F]_s;�ADG{ADI�G�[H;�C�?�;�RWGHc�G�[�A$Q�=@T�G�_s;�R GH?�XWM�OY;�E)C�;�A F Q�=�OY;�ADGH?�Ë�Ã�=SADI�Gs=�GHhLA�?BG�[�A F Q�=

~qG�E)GH?Y[�O�F iWGVQ�C�O�_{;�F =PE�;�A ;9?BQ�C�OY[�G�;�=�E�F =�ADOBQ�E)C�[�GlADI�G�E�GH��=�F A F Q�={Q�TLM�O�Q�C�U�~�F ADI�F ={~VI�F][\IS_s;�R GH?�X�G�E�C�[H;�A F Q�=

;�[�I�F GHK�G�_`GH=LAD?5;�c�G�[�AVADI�Q�?�G3Q�T
T�G�_s;�R GH?[Ë

} ~�Óx/�Ó Óx-52 25Ì%�5-58�/�8�19-5Ô7×

�SGqA ;�o�GxADI�GqG�E)C�[H;�A F Q�=�E�;�A ;`T�O�Q�_�ADI�G�Å�È�È�Å�½�Q�U�C�R];�A F Q�=
Ç
GH=�?BC�?�Æ�Å�Å�>�G�;�O�?9;�T�ADGHO
ADI�GqG�;�OBADI�� C�;�o�G_Ë�|
I�GHOBG�T�Q�OBG

ADI�G�>�Q�C�=�M�GH?BA�[�Q�I�Q�OBA9UWQ�ADGH=LA F];�R]R >�;�c�G�[�ADG�E{i�>ºADI�G$GHh�G�_`U�A F Q�=aT�OBQ�_ ÇV:<w�F ?};�M�G�E
Ä�»{;�=�E�T';�O9i�GH>�Q�=�E5I�F M�I

?�[�I�QLQ�R�Ë7Ã¬E�G�;�R]R >_Æ.Q�C�Ox?�;�_�U�R G3?BI�Q�C�R]EJF =�[HR C�E)G{;�R]RzF =�E�F KWF]E�C�;�R ?xiWG�R Q�=�M�F =�MsADQ5ADI�G$OBG�R GHK¶;�=LA�[�Q�I�Q�O�AD?�;�=�E�R]F K�F =�M



Ä�Ê

;�?�Q�T� ZQ K�G�_9i�GHO�Å�È���ÉJF =^;�=L>�Q�TWADI�G?Å�Å * ?BG�R G�[�ADG�E�ADQ ~V=�?�Ë��Z=�T�Q�OBADC�=�;�ADG�R >_Æ�ADI�GJ[�GH=�?BC�?lM�F K�GH?3Q�=�R >JU�R];�[�G}Q�T

i�F O�ADIa;�=�E{U�R];�[�G}Q�T�OBGH?�F]E)GH=�[�Gº;�A5[�GH=�?BC�?sE�;�ADG_Ë�|
I�GHOBG�T�Q�OBG_Æ�~qG�U�O�Q hL>JADI�G�U�R];�[�G�Q�TWO�GH?�F]E)GH=�[�GJF =� ZQ K�G�_9iWGHO

Å�È���É9~�F ADI�U�R];�[�GlQ�T.i�F OBADI<;�=�E�?BG�R G�[�A3T�OBQ�_�ADI�G9C�=�F K�GHO�?BG9Q�T¶ADI�GyÃ�A ;�R]F];�=�UWQ�U�C�R];�A F Q�=P;�R]R�ADI�G�F =�E�F KWF]E�C�;�R ?eiWQ�OB=

F =t;�=�>SQ�T7ADI�G Å�Å * ADQ ~9=�?�F =nQ�C�O�?�;�_`U�R G_Æ�OBGHM�;�O�E�R GH?B?}Q�T�~VI�GHOBG{ADI�GH>�R]F K�GS;�A�ADI�G Å�È�È�Å¦Ç
GH=�?BC�?[ËTÃ�=aQ�ADI�GHO

~qQ�O�E)?�Æ�~qG5;�?�?BC�_`G�ADI�;�A�ADI�Gs[�Q�I�Q�OBAD?�OBG�R GHK.;�=�AxADQ}Q�C�O3;�=�;�R >L?�F ?�Æ�;�M�G�E?Å�¾lADQ Ä�Ä�F =�Å�È���É�Æ¶~eGHO�G5R]F K�F =�M�F =ºADI�G�F O

I�Q�_�GHADQ ~V=�?�;�AVADI�G3A F]_`G$Q�T�ADI�G�G�;�OBADI�� C�;�o�G_Ë

|
I�F ?�;�?B?�C�_`U�A F Q�=�[�Q�C�R]ESU�Q�?�G�;�U�OBQ�i�R G�_ T�Q�OsQ�C�O�F]E�GH=�A F ��[H;�A F Q�=�?�F =�[�G�_�Q�i�F]R]F A�>�E)G�[HF ?�F Q�=�?{A ;�o�GH=NiWQ�ADI

iWG�T�Q�OBG�;�=�E<;�T�ADGHO�ADI�G�G�;�O�ADI���C�;�o�GJ_{F M�I�A`I�;BK�GJR G�E�ADQv[\I�;�=�M�GH?{F =r?Y[\I�QLQ�R]F =�Mv;�[\I�F GHK�G�_�GH=�AD?�=�Q�A}E�C�G$ADQºADI�G

G�;�OBADI���C�;�o�G_Ë�¢)Q�OeGHhW;�_�U�R G_Æ�F]T�U�GHQ�U�R Gx~eGHOBG$;�T�O�;�F]E5;q=�GH~^G�;�O�ADI���C�;�o�GV~eQ�C�R]E�?BADO�F o�G�;�=�E�ADI�GHOBG�T�Q�O�G$E)G�[HF]E)G�E�ADQ

_`Q�K�Gº;B~`;B>_Æ
E�F c�GHO�GH=�[�GH?}F =rI�F M�I<?�[\I�QLQ�R.M�OY;�E)C�;�A F Q�=<O�;�ADGH?}_{F M�I�A�OBGHÆ�G�[�Al?�F]_`U�R >vE�F c�GHOBGH=LA9?�[�I�Q�Q�R�� C�;�R]F A F GH?�Ë

Å�C�AqADI�G�OBGH?BG�;�O�[�I�E)GH?�F M�=J?BC�M�M�GH?�AD?xADI�;�AeADI�GH?BGs_`Q�i�F]R]F A�>S[\I�Q�F][�GH?V~eQ�C�R]E$I�;DK�G`iWGHGH=�ADI�Gl?�;�_�G5F =v[�Q�=LADOBQ�R�;�=�E

ADOBG�;�ADG�E<ADQ�~V=�?�Ë Ã�=�E)GHG�E·Æ�Q�C�O}GHK�F]E)GH=�[�G�?BI�Q�~V?}ADI�;�A�F =�Æ�Q ~ ;�=�E�Q�C�ADÆ�Q�~ O�;�ADGH?�T�Q�O}iWQ�ADIaM�OBQ�C�U�?}Q�T
ADQ�~V=�?

~qGHOBG9i�;�?�F][H;�R]R >{ADI�G�?�;�_`G�Q K�GHO$;�R Q�=�M�U�GHOYF QWE$Q�TLA F]_`G f ��M�C�OBG f Ä�jDjDÃ�_`Q�OBGHQ�K�GHO�ÆLADI�GHOBGl~`;�?�=�Qº[HR G�;�O$[\I�;�=�M�GsF =

_`Q�i�F]R]F A�>�Æ�Q ~V?s;�T�ADGHO�ADI�G}G�;�OBADI�� C�;�o�G_ÆW?BC�M�M�GH?�A F =�MºADI�;�AsF A5E�F]E{=�Q�AlU�R];B>a;�M�OBG�;�A�OBQ�R G_Ë�k5E�E�F A F Q�=�;�R]R >_ÆWM�F K�GH=

ADI�G�>�Q�C�=�M5;�M�GxQ�T�ADI�G�UWGHQ�U�R G�C�=�E)GHOVF =LK�GH?BA F M�;�A F Q�=�Æ�F A9F ?7OBG�;�?BQ�=�;�i�R GxADQ5;�?�?BC�_`G�ADI�;�A9_`Q�i�F]R]F A�>JE)G�[HF ?�F Q�=�?�~qGHOBG

=�Q�A7A ;�o�GH=�i�>�ADI�G�_Ûi�C�A
i�>�ADI�G�F O�U�;�O�GH=�AD?�Ø � Ë�|
I�GHOBG�T�Q�O�G_Æ�F]T¼ADI�GxU�OBQ�i�;�i�F]R]F A�>}ADI�;�Al;qM�F K�GH={>�Q�C�ADIr_`Q K�G�E�;D~�;D>

T�OBQ�_�ADI�G`U�R];�[�G`Q�T¶i�F OBADIS;�=�E�~eGH=LA�ADQ}?�[\I�QLQ�R�?BQ�_`GH~VI�GHOBGlG�R ?�G5F ?3;}T�C�=�[�A F Q�=ºQ�T¶U�;�OBGH=LA ;�RW[\I�;�OY;�[�ADGHO�F ?BA F][�?�Æ�~eG

?BI�Q�C�R]E5GHhLUWG�[�AlADI�G�OBGH?BC�R A F =�M{Æ�Q�~V?�Æ�ADI�G�F Os[�Q�_`UWQ�?�F A F Q�=�;�=�E{ADI�G�F O}E�GH?BA F =�;�A F Q�=�?`ADQ�i�G�ADI�G�?�;�_`GJF =�[�Q�=LADOBQ�R

;�=�E�ADOBG�;�ADG�E3ADQ�~V=�?�Æ�?�F =�[�GlADI�G�E�F ?�ADO�F i�C�A F Q�=�Q�T�U�;�OBGH=�A ;�R�[\I�;�OY;�[�ADGHO�F ?BA F][�?$;�U�UWG�;�OB?eADQ$iWGVADI�GV?Y;�_`G f A ;�i�R GH? f ¾�j

;�=�E f »�jDjqËx|
I�F ?xF]_�U�R]F GH?7ADI�;�AV;�=�>�GHc�G�[�A7Q�=5?�[\I�QLQ�R]F =�M{E)C�GeADQs_sF M�O�;�A F Q�=<F ?9[�Q�=�ADOBQ�R]R G�E�T�Q�O
iL>$ADI�G3[�Q�_`U�;�O�F ?BQ�=

M�OBQ�C�U�Q�TVF =�E�F KWF]E)C�;�R ?�ËS �Q�ADGºADI�;�AJ;�_`Q�=�M<ADI�GH?BG�UWQ�ADGH=�A F];�R�GHc�G�[�AD?5Q�Tx_sF M�O�;�A F Q�=�~eGS[H;�=�F =�[HR C�E)G�ADI�G<T¡;�[�A

ADI�;�AqADI�G�M�OBQ�C�UºQ�T¶UWGHGHOB?�F ?3[\I�;�=�M�F =�M�ÆL?�F =�[�G5;�M�;�F =�F Aq?�GHG�_`?�OBG�;�?BQ�=�;�i�R G`ADQ�;�?B?BC�_`GlADI�;�A`F A3[\I�;�=�M�G�E�G���C�;�R]R >

T�Q�OxiWQ�ADIJ?BGHAD?VQ�T�F =�E�F K�F]E)C�;�R ?�Ëx|
I�F ?�T�G�;�ADC�OBG�T�C�O�ADI�GHO�?BADOBGH=�M�ADI�GH=�?xQ�C�O�F =LADGHOBU�OBGHA ;�A F Q�=rQ�T.ADI�G{[H;�C�?Y;�R¶GHc�G�[�A9Q�T
Ý{� ë�ÐNÒpêÞÝ�ÒpÓ�ý�×�Ù[Ð�Ñ�Ø�ÒÔÜ�Ï�Õ¼Ó[× ó�Ó�Ð�×yêÞÝÞáPÏ�ó�ÝÞÐ�Ñ�Ð�Ñ�ÏçÝÞÜ7ôvÒÔÜ�ÏçÓ¼Ð�Ø�è8Ù�æfÑ�êÞ×�Ó�Û�ÏçÜ�Ð�Ñ�ÒpÓ!Ð�Ñ[×aØ�Ï�×�ù7ÒpÓ¼ýi×�Ð�Ñ�ÏçÜ�æç×aÙ[Ó¼Ð�Ü�ýs¤\	�ÒpÓ�Òpæç×aÜ�ãvÒiÒÔÓ[ã

	+×�Ü�ÏçÐ�Ð�Ý�¤\�����)��¦�ßAûkÝÞÙ[êÞÝ�ÒpÓ[×`¤\��������¦\¦\��ë�ÓyÐ�Ñ�Ï�ÏXÝäÛaÑ¼Ð�ÝäÏXØNß/ÏXáPÏçÓ�ã[Ù�Ï�Ð�× � ÒÔã�ê�Ò � ×�Ü�è�ÒpÜ�ÕPÏçÐ0æç×�Ó�ã[ÝÞÐ�ÝÞ×�Ó�ØNß/Ð�Ñ�ÝÞØkó�ÒÔØ�ÏçáPÏçÓ�è+×�Ü�ÏDæX×�è�è�×aÓ.�



Ä�Ä

_s;�R GH?YX¶M�O�;�E)C�;�A F Q�=rO�;�ADGH?9Q�=aT�G�_s;�R GH?YXz;�?9UWGHGHOVGHc�G�[�AD?9ADI�;�A9~eQ�OBoºADI�O�Q�C�M�I�UWGHGHOxiWGHI�;DK�F Q�OB?�Ë

�SG$=�Q�~�ADC�OB=�ADQ<;s[�OBC�[HF];�R
� C�GH?BA F Q�=�¹�~VI�;�A$F ?9ADI�G�½c­X¬<��¹sQ�K�GHOl~9I�F][\I�F =�ADGHO�;�[�A F Q�=�?�A ;�o�G�U�R];�[�G]�v|
I�F ?�F ?�;

T�C�=�E�;�_�GH=�A ;�R�F ?B?�C�GsF =�?BADC�E�F GH?�;�E�E)OBGH?B?YF =�M}U�GHGHO�;�=�E�?BQ�[HF];�R.GHc�G�[�AD?�Ë9:<;�=�?Bo�F f Å�È�È�Ê�j�?�I�Q ~V?9I�Q ~É;5_{F ?BA ;�o�GH=

E)GH��=�F A F Q�=r_s;B>JR G�;�E3ADQ$A ;�C�ADQ�R Q�M�F][H;�RW_`Q�E)G�R ?�Ë�k�=�Q�ADI�GHOe?BQ�C�O�[�GVQ�T�[�Q�=�[�GHOB=PF ?ZADI�;�A�T�Q�[�C�?�F =�M$Q�=r;�?BC�UWGHOB?�GHA7Q�T

ADI�G�ADOBC�G�½c­X¬<��¹�_{;D>{C�=�E)GHOBGH?BA F]_{;�ADG�ADI�Gl?BADO�GH=�M�ADIJQ�T
R Q�[H;�RWF =�ADGHO�;�[�A F Q�=�?�F]T¶ADI�GH>�iWG�[�Q�_`Gs_`Q�OBG5E�F]R C�ADG�E�~�F ADI

?BQ�_�G�_`G�;�?BC�O�GVQ�T�E�F ?BA ;�=�[�G_Ë��SG�iWG�R]F GHK�G9ADI�;�A`;xOBG�;�?�Q�=�;�i�R G�E�GH��=�F A F Q�={Q�T�M�OBQ�C�U�Æ�;�i�R GlADQ�[H;�U�ADC�OBG~¹0­X¬¼®<��±�¶�²W��©
GHhLADGHOB=�;�R]F A F GH?};�Ax~eQ�OBoPF =�ADI�Gs[HR];�?B?BO�Q�Q�_ì;�?9~eG�R]R�;�?VO�Q�R G{_`QWE�G�R ?$;�=�EºF =�T�Q�OY_s;�A F Q�=�ADO�;�=�?Y_sF ADADG�E}iL>{UWGHGHOB?�ÆWF ?

ADI�G`?BGHA�Q�T�F =�E�F K�F]E)C�;�R ?�Q�T.ADI�G`?�;�_�G{;�M�G�~VI�QJR]F K�G{F =JADI�G`?�;�_`G`ADQ ~V=DËV¢
F M�C�OBG f ¾�j�?BI�Q�~V?xADI�GsE�F ?BADO�F i�C�A F Q�=ºQ�T

ADI�G�?YF ÜHG�Q�T�ADI�GH?�G3M�OBQ�C�U�?$F =JQ�C�OV?�;�_`U�R G�¹�ADI�G{_`G�E�F];�=�?�F ÜHG�F ?xÄ�¾�Æ¶Q�=�R >�A�~�F][�G�ADI�G{;DK�GHO�;�M�G�I�F M�I�?�[�I�QLQ�R�[HR];�?B?

?�F ÜHG f ?BGHG�A ;�i�R G f Ä�jDjqËV|7I�GH?BG5;�OBGl?Y_s;�R]R�M�OBQ�C�U�?�Æ�iWG�[H;�C�?BG�ADQ ~V=�?$;�OBGlM�GH=�GHO�;�R]R >�?Y_s;�R]R Ù � Ëx|
I�F ?�F =ºADC�OB=SF]_`U�R]F GH?

ADI�;�AZADI�GH?BGVUWGHQ�U�R GVI�;DK�G�_�Q�?BA�R]F o�G�R >5oL=�Q ~9={G�;�[\I�Q�ADI�GHOe?�F =�[�G�[�I�F]R]E)I�QLQWE�Ëq|7I�GH>�~qGH=LAZADQ3ADI�G9?�;�_`G9?Y[\I�QLQ�R�F =

ADI�G�G�;�OYR >J?BA ;�M�GH?9Q�T�ADI�G�F OlG�E)C�[H;�A F Q�=�¹lF =�Q�C�OV?�;�_�U�R G3ADI�GHOBG�;�OBG3Q�=n;BK�GHO�;�M�G�¾`U�O�F]_s;�O�><;�=�E Å�Ë]¾3¸'C�=�F Q�OVI�F M�I

?�[�I�QLQ�R ?�U�GHO�ADQ ~9=N;�=�EsO�GH?BUWG�[�A F K�G�R >��º;�=�EGÈº[HR];�?B?BGH?3UWGHO�?�[\I�QLQ�R�Ë5|
I�G�?BADOBC�[�ADC�OBG�Q�T�ADI�G�Ã�A ;�R]F];�=SG�E�C�[H;�A F Q�=

?B>L?BADG�_ F ?`?BC�[�IrADI�;�As_`Q�?�AlQ�TWQ�=�G�X ?{[HR];�?B?�_s;�ADGH?{F =PADI�G���OB?BAl>�G�;�O�Q�T�;$M�F K�GH=SM�O�;�E)G f U�O�F]_s;�O�>_Æ�¸¡C�=�F Q�O�I�F M�I�Æ

I�F M�I�?�[�I�QLQ�R]j`~�F]R]R�_`Q K�G�ADQ�M�GHADI�GHO<;�R Q�=�MSADI�GJG�E)C�[H;�A F Q�=�;�R�ADO�;�[�o�C�U�ADQSADI�GvR];�?BA5>�G�;�O�Ë�|
I�F ?�_`G�;�=�?5ADI�GH>

?BUWGH=�E{T�Q�C�OqADQ�?�F h5I�Q�C�OB?�;�E�;D>_Æ�?�F h�E�;B>�?3;9~eGHGHo{ADQ�M�GHADI�GHO$T�Q�OqG�F M�ILAq>�G�;�O�?�Ëx:sQ�O�GHQ K�GHO�Æ¶ADI�G9?�_s;�R]R�?�F ÜHG�Q�T¶ADI�G

ADQ�~V=�?�[�Q�=�?YF]E)GHO�;�i�R >ºO�;�F ?BGH?9ADI�G�[\I�;�=�[�GH?9Q�T�M�GHADA F =�M�ADQso�=�Q ~�UWGHGHOB?V~9I�Q�;�OBG3=�Q�A$[HR];�?�?�_s;�ADGH?�Ë

Á`F OBG�[�AlGHK�F]E)GH=�[�G}Q�=<ADI�GJF]_`UWQ�OBA ;�=�[�G$Q�T�U�GHGHO5F =LADGHO�;�[�A F Q�=�?{[H;�=PiWG3Q�i�A ;�F =�G�EPT�OBQ�_ÚADI�G�Å�È�È���~�;DK�G}Q�TWADI�G

Ã�?BA ;�A X ?��qµ�®A³A½c²�µ·©�����´]¶�²�¯a±N¬P¹n¬ ¯���´�´]©�f¼³]��²�½c´]²�©c¸y¯a¬¼½c½�©c¶�¶�²�¯N¬¼±�²�³A´]²y©�±a¬Aµ·®A²��N²�¬Aµ·²�®A©c´�´�� ²�µ�f¼³_µ��N²�³ f Ã�?�A ;�A f Å�È�È���jDjqÆV;

_9C�R A F �\U�C�O�U�Q�?�G5?BC�OBK�GH>PADI�;�A�UWGHO�F QWE�F][H;�R]R >^[�Q�R]R G�[�AD?�F =�T�Q�O�_{;�A F Q�=nQ�=Û;�i�Q�C�A$Ä�Å�Æ�É�É�É�I�Q�C�?BGHI�Q�R]E�?�T�QW[�C�?YF =�M�Q�=

K.;�O�F Q�C�?�;�?BUWG�[�AD?�Q�T.T¡;�_sF]R >sR]F]T�G_Ë�|
I�G�Å�È�È���~�;DK�G�F =�[HR C�E�GH?�;�?BUWG�[HF];�RH?BG�[�A F Q�=�Q�=�UWGHQ�U�R GZ>�Q�C�=�M�GHO�ADI�;�=TÅ��Z~VI�GHOBG

F =�T�Q�O�_s;�A F Q�=JQ�=J?Y[\I�QLQ�R]F =�M�Æ�R G�F ?BC�O�G�A F]_�G{;�=�E�?BQW[HF];�RLO�G�R];�A F Q�=�?BI�F U�?$;�O�G{[�Q�R]R G�[�ADG�E·Ë7k�?xGHh�UWG�[�ADG�E·ÆLADGHGH=�;�M�GHOB?�Ù �
á{� Ú
è8Ù�Ó[ÝÞæçÝÞôvÒÔêÞÝäÐ�ý�ÝÞØ�Ð�Ñ[ÏDØ�è�ÒpêÞêÞÏçØ�ÐB×�ë�æçÝ�ÒÔênÐ�ÏçÜ�Ü�ÝÞÐ�×aÜ�Ý�ÒÔênÙ�Ó[ÝÞÐ�ÝÞÓyë�ÐNÒpêÞý �L��Ñ�Ï7æç×�Ù�Ó¼Ð�Ü�ý�ÝÞØ�ã[ÝÞá¼Ýäã�ÏçãyÝäÓ¼Ð�×~Ò � ×aÙ[ÐZ&�ß�%�����×aù�Ð�Ñ[ÏXè�ßPó�ÝäÐ�Ñ
ÒpÓ�ÒâáPÏXÜNÒpÛ�Ï&Ïçö¼Ð�ÏçÓ�Ø�ÝÞ×�Ói×aù
��ÞDØ\¥¼ÙvÒÔÜ�Ï�ÕcÝÞêÞ×�è+ÏçÐ�ÏçÜ�Ø�����Ñ�Ï�è�Ïçã[Ý�ÒÔÓ�ô�×�ô[Ù�ê�ÒpÐ�ÝÞ×�Ó�ÝÞØ8Ò � ×aÙ[Ðq��ß�������ÒÔÓ[ãiÐ�Ñ�Ï9Þ�àÔÐ�ÑiæçÏçÓ¼Ð�ÝÞêÞÏ9ÝÞØ
×�Ó�êäý�à�ß������Y�
×�Ó�êäý�Þ�à�Ð�× ó�Ó[Ø
æç×�Ù�ÓcÐ9Ò
ô�×�ô[Ù�ê�ÒpÐ�ÝÞ×�Óiê�ÒÔÜ�Û�ÏçÜ
Ð�ÑvÒÔÓ5Þ��3ß �����)�
á�£ ��Ñ�Ï�ô�×�ô[Ù�ê�ÒpÐ�ÝÞ×�Ó6Ù�Ó[ã�ÏçÜ�êÞýcÝÞÓ�ÛiÐ�Ñ[Ï�§�Û�Ù�Ü�ÏçØ&Ü�Ïçô�×�Ü�Ð�Ïçã�ÝäØ9ô�Ïç×aô[êÞÏ!ÒpÛaÏçã�%��iÐ�×5%�Þ�ÒpÓ�ã6êÞÝÞácÝÞÓ�ÛiÝÞÓ6Ø�×�Ù�Ð�Ñ[ÏçÜ�Ó6ë�ÐNÒpêÞý�¤�Ò � ×aÙ[Ðl%�ß�à����
× � Ø�ÏçÜ�á3ÒÔÐ�ÝÞ×�Ó[Ø�¦\��þ�Ó[ùh×�Ü�Ð�Ù[Ó�ÒpÐ�ÏçêÞý�ó0Ï7ã[×&Ó�×�Ð�Õ¼Ó[× ó�Ð�Ñ�Ï�Ø�ÝÞòçÏD×�ù_Ð�Ñ[ÏDÐ�× ó�Óyó�Ñ[ÏçÜ�Ï�Ð�Ñ[Ïçý+êäÝÞáPÏ�Ø�×8Ð�Ñ�ÒpÐ�ó0ÏDæ¼ÒÔÓ[Ó�×�Ð�ô�Ü�×Ná¼ÝÞã[Ï
Ïçá¼ÝÞã[ÏçÓ�æçÏ�ÒÔØ



Ä�¾

M�QsQ�C�AVK�GHOB>JQ�T�ADGH= f È�É�UWGHO�[�GH=LAVM�Q�Q�C�AV?BGHK�GHO�;�R�A F]_`GH?5;`~eGHGHo�jDÃ�KWF OBADC�;�R]R >�GHK�GHO�>�iWQ�E)>P_�GHGHAD?}T�O�F GH=�E)?9?BGHK�GHO�;�R

A F]_`GH?9;q~qGHGHo�Ã�ADI�OBGHG$� C�;�OBADGHO�?�I�;�U�UWGH=�ADQ�M�Q�Q�C�A�~�F ADI5=�Q`U�;�OBA F][�C�R];�O�U�C�OBUWQ�?BG�;�T�GH~^A F]_`GH?9;q~qGHGHo f ?Y;D>_Æ�ADI�GH>

A ;�o�Gr;5~`;�R o^E)Q ~9=vADQ�ADI�G�_s;�F =�?���C�;�OBG}Q�O3ADQ�ADI�G�[�Q�C�O�A�>�;�O�E�jDÃ�ADI�GH>^;�R ?BQ�M�Q�Q�C�A�~�F ADI@E)GH��=�F ADG5U�C�OBUWQ�?BGH?Y¹

G�;�AVQ�C�AcÆ¶I�;DK�G�;sE)O�F =�o�Æ�M�QrE�;�=�[HF =�MsQ�OV?BGHG�;{T�QLQ�ADi�;�R]Rz_s;�A [�I f »�É`UWGHO�[�GH=LA�;�A�R G�;�?�AVQ�=�[�G�;`~qGHGHo�jDÃ.ADI�GH>S;�R ?BQ

M�QJK�GHOB>rQ�T�ADGH=�ADQJU�;�OBA F GH?3ADI�O�Q ~V=PiL>�Q�ADI�GHOB? f »�É�U�GHOY[�GH=�A�M�QJADQ�_`Q�O�G�ADI�;�= Ê�U�;�OBA F GH?{F =N;J_`Q�=LADI�jqË�m
;�?BAcÆ

ADI�GH?�G�F =LADGHO�;�[�A F Q�=�?sE)Q{=�Q�A�;�U�UWG�;�O9ADQ�iWG3M�GH=�E)GHO�?BUWG�[HF ��[H¹�;�iWQ�C�A9Ä�É3U�GHOY[�GH=�AlQ�T�ADI�G$?BQ�C�ADI�GHOB=
Ã�A ;�R]F];�=PM�F O�R ?

?BUWGH=�E{ADI�G�F O�A F]_`G5G�� C�;�R]R ><~�F ADISiWQ >L?s;�=�E�M�F O�R ?�Ãe_s;�R GH?{;�OBG�_`Q�OBG}?BG�R]T��\OBG�T�GHOBGH=LA F];�RWi�C�A�Ê�ÄJUWGHO�[�GH=LA�Q�TzADI�G�_

?BA F]R]R
_`GHGHAViWQ >L?�;�=�E}M�F OYR ?9~�F ADI�ADI�G�?�;�_`G�F =LADGH=�?�F A�>_Ë

|
I�G�Å�È�È�Å�[�GH=�?BC�?ZOBGHUWQ�OBAD?`F =�T�Q�OY_s;�A F Q�=P;�iWQ�C�AZADI�G9I�F M�I�GH?BAZG�E)C�[H;�A F Q�=�;�R�E�GHM�OBGHG�;�ADA ;�F =�G�E�ËVÀ�C�OlE�GHU�GH=�E)GH=�A

K.;�O�F];�i�R G�;�A�ADI�G�F =�E�F KWF]E)C�;�R�R GHK�G�RZF ?�;�=NF =�E�F][H;�ADQ�O3Q�T
~VI�GHADI�GHO�ADI�G5U�GHO�?BQ�=�;�ADA ;�F =�G�E�;�A{R G�;�?BA�;$I�F M�IS?�[\I�QLQ�R

E)GHM�O�GHG_Ë�|�;�o�GH=N;�?s;�U�OBQ hL>�Q�TWI�F M�I<?Y[\I�QLQ�R
;�ADADGH=�E�;�=�[�G_Æ�ADI�F ?s_`G�;�?�C�OBGJR]F o�G�R >rC�=�E)GHOBGH?BA F]_s;�ADGH?`ADI�G�GHc�G�[�A�Q�T

ADI�G}GHhLG�_`U�A F Q�=SQ�=N;�ADADGH=�E�;�=�[�G_Ë{¢)Q�O$GHhW;�_`U�R G_Æ�;�=NF =�E�F K�F]E)C�;�R�~VI�QS[\I�Q�?�G5ADQJ?BUWGH=�Er;�=N;�E�E�F A F Q�=�;�R�>�G�;�O�F =

I�F M�I�?�[�I�QLQ�R
iWG�[H;�C�?�G�Q�T�ADI�GºGHh�G�_�U�A F Q�=^i�C�AJE�F]Er=�Q�AJ_s;�=�;�M�GJADQ�[�Q�_`U�R GHADGnF A�F ?�F =�E�F ?�A F =�M�C�F ?BI�;�i�R GST�OBQ�_

ADI�Q�?�G�~VI�Q�E�F]E}=�Q�A$_`QWE�F]T�>S;�=nF =�F A F];�R�E)G�[HF ?�F Q�=�ADQ<E)OBQ�UJQ�C�AcË

k U�OBQ�i�R G�_ì~�F ADI Å�È�È�Å<[�GH=�?BC�?�F ?�ADI�;�A�F AºE)Q�GH?�=�Q�A$U�OBQ K�F]E)G<;�=L>NF =�E�F K�F]E)C�;�RZ[�Q�=�ADOBQ�Rq;�?�Q�T+Å�È���É�Æ9;�=�E�F A

[H;�=�=�Q�AsiWG�_s;�A [\I�G�Ev~�F ADI�U�O�GHKWF Q�C�?<[�GH=�?BC�?s~�;DK�GH?ºADQ@F =�T�GHOrF =�T�Q�O�_{;�A F Q�=NQ�=�i�;�[�o�M�O�Q�C�=�EN[�I�;�O�;�[�ADGHO�F ?�A F][�?

;�A5ADI�G�F =�E�F KWF]E�C�;�R�R GHK�G�R f U�;�OBGH=LA ;�R
G�E)C�[H;�A F Q�=�ÆlT¡;�_sF]R >�?�F ÜHG_ÆZGHA [/Ë]jqË��SG�ADI�GHO�G�T�Q�OBG�T�Q�[�C�?sQ�=�M�GH=�E�GHOB�\M�OBQ�C�U

;BK�GHO�;�M�GH?};�=�EJR Q�Q�ov;�AxADI�G3GHc�G�[�AD?9Q�T�_s;�R GH?�X.I�F M�IJ?�[\I�Q�Q�R¶M�OY;�E)C�;�A F Q�=�O�;�ADG$Q�=�ADI�;�AxQ�T
T�G�_{;�R GH?ViWG�R Q�=�M�F =�M5ADQ

ADI�G`?�;�_�G{[�Q�I�Q�OBA3;�=�EJR]F K�F =�M�F =JADI�G`?�;�_`G�ADQ�~V=�Ëx¢)Q�O�_{;�R]R >_Æ.~qG�GHh�U�O�GH?B?�Q�C�Oxi�;�?�F][qG�� C�;�A F Q�= f Å�jxF =JADGHO�_�?xQ�T

T�G�_s;�R GH?�X¶I�F M�I�?�[\I�Q�Q�R¶M�OY;�E)C�;�A F Q�=�OY;�ADGH?�;�AVADI�G$M�OBQ�C�UnR GHK�G�R]¹

ùí1�ï ó�ôºõPö`ù÷d�ï õ�ø.ùí úï õPûB�ï f Ê�j

�e��C�;�A F Q�= f Ê�jVADILC�?�i�G�[�Q�_�GH?�Q�C�O�i�;�?BG�R]F =�G�G�[�Q�=�Q�_`GHADOYF][�_`Q�E)G�R�ËP¢)OBQ�_ ;sADI�GHQ�OBGHA F][H;�R�UWQ�F =�A3Q�T�K�F GH~�Æ�R];�[\o

Q�T�[�Q�=�ADOBQ�R ?Ûù÷ �ï F ?J=�Q�A�;rU�OBQ�i�R G�_ T�Q�OJADI�G�[�Q�=�?�F ?BADGH=�[�>@Q�TVQ�C�OJGH?BA F]_s;�ADGH?�E)C�G<ADQ^ADI�GPQ�OBADI�Q�M�Q�=�;�R]F A�>tQ�T
æç×�Ó�æçÏçÜ�Ó�Ø
Ð�Ñ�ÝÞØ�Ø�Ù � ô�×aô[Ù�ê�ÒÔÐ�ÝÞ×�Óió�Ñ�ÝäæpÑió0×�Ù[êÞã � ÏDæçêÞ×�Ø�ÏçÜ
Ð�×�Ð�Ñ[ÏD×�Ó[Ï�ÝÞÓi×aÙ[ÜBØNÒpè+ô[êÞÏ��



Ä�»

Q�C�O{F =�?BADOBC�_`GH=LA`~�F ADI@;�R]R�Q�ADI�GHO$K¶;�O�F];�i�R GH?$UWQ�ADGH=�A F];�R]R >�E)GHADGHOY_sF =�F =�MJM�F O�R ?YX�U�OBQ�i�;�i�F]R]F A�>PQ�TZ[�Q�_`U�R GHA F =�M�I�F M�I

?�[�I�QLQ�R f ùí �ï jqË� ZGHK�GHOBADI�G�R GH?B?[Æ�ADI�G�U�OBG�[HF ?�F Q�=PQ�TWADI�G�GH?BA F]_s;�ADGH?{[H;�=PiWG�[�Q�=�?YF]E)GHO�;�i�R >nF =�[�OBG�;�?BG�E�~�F]E)GH=�F =�M{ADI�G

F =�T�Q�O�_s;�A F Q�=�?BGHAcË

Ã�=^ADI�G�=�GHhLA5?BG�[�A F Q�=@~qG�U�O�GH?BGH=�A5U�OBG�R]F]_sF =�;�OB>aGHK�F]E)GH=�[�G�Q�=@ADI�GJGHc�G�[�AD?�Q�TZADI�G�GHhLG�_`U�A F Q�=d;�=�EPQ�=�ADI�G

GHh�F ?BADGH=�[�GeQ�TY?BQW[HF];�RLF =LADGHO�;�[�A F Q�=�?�Ë� ZGHh�AcÆ.F =�?BG�[�A F Q�= f * j�~qGZGHhLADGH=�ExADI�GeG�_`U�F O�F][H;�R�;�=�;�R >L?�F ?�F =�?BGHK�GHO�;�R OBGH?BUWG�[�AD?�Ë

� �@0�Ì�Ë�8�Ð 8�-5Óx0�Ö Ì%�38�25Ì�-567Ìl×

�SG5=�Q�~�M�QJi�;�[\o<ADQºADI�G5Q�O�F M�F =�;�R7� C�GH?BA F Q�=�¹�E�F]ES_{;�R GH?�C�?BG}ADI�G}GHh�G�_�U�A F Q�=@T�OBQ�_ ÇV:<w{ADQ�[�Q�_�U�R GHADGsI�F M�I

?�[�I�QLQ�RH�
|
I�G}C�U�UWGHO`U�;�=�G�R�Q�T
��M�C�O�G f »�jxU�OBQ K�F]E)GH?�;���OB?BA{;�=�?B~qGHO{;�=�Ev;�E�E)?{;�OBM�C�_`GH=LAD?3ADQ�ADI�G5OBG�R]F];�i�F]R]F A�>SQ�T
ADI�G

[�Q�_`U�;�O�F ?BQ�=ºiWGHA�~qGHGH=JADI�G`A�~qQ�M�O�Q�C�U�?�Q�T
_9C�=�F][HF U�;�R]F A F GH?[ËVÀ�=�ADI�G`K�GHOBA F][H;�Rz;�h�F ?q~qG`OBGHUWQ�OBAcÆWT�Q�O�G�;�[�I�[�Q�I�Q�OBAcÆ

ADI�G�?BI�;�O�G�Q�T�_{;�R GH?�~VI�QS[�Q�_`U�R GHADG�E�I�F M�IP?�[�I�Q�Q�R
F =PADI�G}A�~qQJM�OBQ�C�U�?lQ�Te_VC�=�F][HF U�;�R]F A F GH?�ÃWQ�=PADI�G}I�Q�O�F ÜHQ�=LA ;�R

;�h�F ?5ADI�GHOBG�F ?�;�M�GnF ==Å�È�È�Å�ËÛ¢)Q�O<[�Q�I�Q�OBAD?s=�Q�A�F =LK�Q�R K�G�ENF =^ADI�G�GHhLG�_`U�A F Q�= f Q�R]E)GHOsADI�;�==Ä�È�j�Q�C�O�_�G�;�?BC�OBG

Q�T�?�[\I�QLQ�R]F =�M@;�U�U�G�;�O�?5ADQSi�GºADI�GJ?Y;�_`G�F =^iWQ�ADI^ADOBG�;�ADG�EN;�=�E^[�Q�=LADOBQ�R
ADQ�~V=�?�ËÛ|
I�G�?�I�;�OBGºQ�T�I�F M�I^?�[\I�QLQ�R

M�O�;�E�C�;�ADGH?}O�F ?BGH?�?BADG�;�E�F]R >�T�OBQ�_ ;�iWQ�C�A�Ä�É�UWGHO�[�GH=LA$C�UaADQ-Ê�¾sUWGHO�[�GH=LAJT�Q�O�ADI�Q�?BGv;�M�G�EriWGHA�~qGHGH=�¾�Ér;�=�E Ê�¾

F = Å�È�È�Å�ËS|7I�G5O�F ?BGP[�Q�_`GH?�ADQa;5I�;�R A�T�Q�O$UWGHQ�U�R G<;�M�G�E�iWGHA�~qGHGH= Ê�É�;�=�E�Ê�¾�ËP|
I�GsA�~qQ�A F]_`G�?BGHO�F GH?ºE�F K�GHOBM�G

[HR G�;�O�R >�T�Q�OsADI�G�[�Q�I�Q�O�AD?<;�c�G�[�ADG�ESiL>nADI�G�GHh�G�_`U�A F Q�= f ;�M�G�E Ä�»��NÄ���jqËN�@I�F]R G�>�Q�C�=�MN_s;�R GH?PF =^ADI�Gn[�Q�=LADOBQ�R

_9C�=�F][HF U�;�R]F A F GH?SE�F ?BU�R];D>�_`Q�OBG�Q�OPR GH?B?�ADI�G�?Y;�_`Ga;�[�I�F GHK�G�_`GH=LAS;�?�Q�R]E)GHOP[�Q�I�Q�OBAD?�ÆqADI�Q�?�GaF =NADI�G�GHhLG�_`U�ADG�E

ADQ�~V=�?Z?�I�Q ~ç;V?BADOBQ�=�M�F =�[�OBG�;�?BG�F =�I�F M�I{?Y[\I�QLQ�R)M�O�;�E)C�;�A F Q�=�O�;�ADGH?[Æ�T�OBQ�_b;�iWQ�C�AyÊ�Ä�ADQTÊ���UWGHO�[�GH=LAcËx|�C�OB=�F =�M`ADQ

I�F M�I�?�[\I�QLQ�R.M�OY;�E)C�;�A F Q�=�OY;�ADGH?lQ�T�M�F O�R ?l~eG���=�EJ;`U�;�ADADGHO�=�ADI�;�A}[HR Q�?BG�R >JADO�;�[\oL?�ADI�;�A�T�Q�O�_s;�R GH?[Ë�k�U�;�OBA�T�OBQ�_

;�?BADO�Q�=�M�GHOxADOBGH=�E·ÆLADI�F ?xU�F][�ADC�OBG�ADG�R]R ?}_`Q�OBG`Q�O�R GH?B?VADI�G�?�;�_`G�?BADQ�OB>_Ë�Ã�=JADI�G�=�Q�=��\ADOBG�;�ADG�E�[�Q�I�Q�O�AD?�ÆzT�G�_s;�R GH?�F =

ADOBG�;�ADG�E<;�=�E<[�Q�=�ADO�Q�R�_9C�=�F][HF U�;�R]F A F GH?�M�OY;�E)C�;�ADG�T�OBQ�_bI�F M�I�?Y[\I�QLQ�R�;�A�ADI�G�?�;�_`G$OY;�ADG_Ë3Å�C�A�;�R];�OBM�GHO�?BI�;�OBG�Q�T

Q�T�M�F O�R ?5;�M�G�E Ä�»�ADQGÄ���F = Å�È�È�Å�M�O�;�E�C�;�ADG�E�T�OBQ�_�I�F M�Ir?�[�I�QLQ�R
F =�ADQ�~V=�?�~VI�GHOBG�_s;�R GH?`~eGHOBG�GHh�G�_�U�ADG�ErT�OBQ�_

_sF]R]F A ;�O�>�?�GHOBKWF][�G_Ë



Ä *

k@��OB?BA
?�F]_`U�R G$� C�;�=LA F A ;�A F K�G};�?�?BGH?B?�_`GH=LA�Q�T�ADI�GxGHc�G�[�AD?eQ�T�ADI�GVGHhLG�_`U�A F Q�=sQ�=<_s;�R G�;�=�EsT�G�_s;�R GVM�OY;�E)C�;�A F Q�=

O�;�ADGH?J[�Q�_`GH?JT�O�Q�_Ò[�Q�_`U�;�O�F =�Ma;BK�GHO�;�M�GºG�E)C�[H;�A F Q�=�;�Rq;�ADA ;�F =�_`GH=LAD?5Q�T�ADI�G�OBG�R GHK¶;�=LAJ[�Q�I�Q�OBAD?J;�[�OBQ�?B?�ADOBG�;�ADG�E

;�=�EJ[�Q�=LADOBQ�R�_VC�=�F][HF U�;�R]F A F GH? f A ;�i�R G f * jDjqË

m.GHA_gçiWG�ADI�G�?�GHAlQ�TWADQ�~V=�?��5~VI�GHO�G�_s;�R GH?�~qGHOBG�GHh�G�_`U�ADG�E<T�OBQ�_�_sF]R]F A ;�OB>�?�GHOBKWF][�G�;�=�Ex�çiWG$ADI�G�?BGHA�Q�T

[�Q�I�Q�O�AD?�� f ;�?lQ�T�Å�È�È�Å�jqADQ�~VI�F][\I<ADI�G�GHh�G�_�U�A F Q�=r~�;�?`A ;�OBM�GHADG�E·ÆE��ó\�AÄ�»Y�/Ä * �/Ä��Y�¶Ã�í1��8� ~�F ADIN�3ó\����� �¡�{F ?

ADI�Gl?BI�;�OBG�Q�TzT�G�_s;�R GH? f ��ó¢��j�Q�O3_s;�R GH? f �`ó/��jZF =v[�Q�I�Q�O�A���Q�T¶ADQ ~V=���~�F ADIP;�A3R G�;�?BA3;9I�F M�Iº?�[\I�QLQ�R�E)GHM�OBGHG_Ë

�Z=�E)GHOxQ�C�O�F]E)GH=�A F]T�>�F =�Mr;�?B?BC�_`U�A F Q�=�?VADI�G{��C�;�=LA F A F GH? ÙDØ ¹

ö ú ó ý f í ú�8�¤£ ��¥�gk� �O¥¦�$j¡§Ný f í ú�8��£ �n¨¥©gk� �O¥��$j

ö � ó ý f í1��8�ª£ ��¥�gk� �O¥n�$j¡§�ý f íª��8��£ �n¨¥©gk� �¤¥¦��j

;�OBG9;9[�Q�=�?�F ?BADGH=LA
GH?BA F]_{;�ADGeQ�T ADI�Gl[H;�C�?Y;�RHGHc�G�[�A
Q�T ADI�Gl_sF]R]F A ;�OB>�GHhLG�_`U�A F Q�=�Q�=�_s;�R GH?�X�;�=�E3T�G�_s;�R GH?�X¬G�E�C�[H;�A F Q�=�Ë

|�;�i�R G f ��j�O�GHU�Q�O�AD?5ADI�GºOBGH?BC�R AD?�¹siWQ >L?�X�I�F M�I^?�[\I�Q�Q�Rx[�Q�_`U�R GHA F Q�=�O�;�ADGH?rF =�[�O�G�;�?BG�E<i�>nQ K�GHO Ä�UWGHO�[�GH=LA ;�M�G

UWQ�F =LAD?�;�=�ElM�F O�R ?YX ?YR]F M�I�A R >º_`Q�OBG_Æ.;�OBQ�C�=�E�Ä�Ë * UWQ�F =�AD?[Ëq�zK�GH=�F =�ADI�F ?�K�GHO�>3GH?B?BGH=LA F];�RYK�GHOB?�F Q�=5Q�T)ADI�GeG�[�Q�=�Q�_�GHADO�F][

_`Q�E)G�R�ÆLiWQ�ADIJGHc�G�[�AD?lADC�O�=JQ�C�AxADQsiWG`?BA ;�A F ?BA F][H;�R]R >�?�F M�=�F ��[H;�=�A};�A$[�C�?BADQ�_s;�O�>S[�Q�=���E)GH=�[�G{R GHK�G�R ?�Ë&Ã�=�;�i�?BQ�R C�ADG

ADGHO�_�?�ÆLADI�GH>vF]_`U�R >S;�=nF =�[�OBG�;�?�G3Q�T
;�i�Q�C�AxI�;�R]T�;�>�G�;�O�F =�ADI�G�;DK�GHO�;�M�G�?�[\I�Q�Q�R]F =�M{Q�T�ADI�GH?BG�M�OBQ�C�U�?[Ë

|
I�GVOY;�A F Q�Q�T.ADI�GH?BG�A�~qQº� C�;�=LA F A F GH?#«ø�ó­¬<®¬<¯ F ?�ADI�G~Ã�¿tGH?BA F]_s;�ADG`Q�T¶ADI�G}[H;�C�?�;�R�GHc�G�[�A�Q�T�_s;�R GH?YX�M�OY;�E)C�;�A F Q�=

O�;�ADGH?`Q�=�T�G�_s;�R GH?�X�Ëlkl=�F]_`U�R]F][HF A};�?B?�C�_`U�A F Q�=PC�=�E�GHO�R >WF =�MsADI�G�_`Q�E)G�R
R];�F]E�Q�C�A5F =<G���C�;�A F Q�= f Ê�j`F ?`ADI�;�A�ADI�F ?

[H;�C�?Y;�RLGHc�G�[�A�F ?9I�Q�_`Q�M�GH=�GHQ�C�?�;�[�OBQ�?B?VC�=�F AD?�Ëx|
I�GHOBG�T�Q�OBG_ÆWF]T�ADI�G{;�?B?BC�_�U�A F Q�=JI�Q�R]E)?�ÆO«ø�[H;�=�iWGsF =�ADGHOBU�OBGHADG�E�;�?

ADI�G�;BK�GHO�;�M�G{ADOBG�;�A _�GH=�A�GHc�G�[�AcÆZ_`G�;�=�F =�MJADI�;�AsF =�[�OBG�;�?�F =�MJi�>ÂÅ�U�GHOY[�GH=�A ;�M�G5UWQ�F =LA�ADI�G5M�O�;�E)C�;�A F Q�=SO�;�ADGH?$Q�T

_s;�R GH?ZQ�T�;qO�;�=�E�Q�_sR >$?BG�R G�[�ADG�E3M�OBQ�C�U5~qQ�C�R]EsF =�[�O�G�;�?BGxADI�Q�?BGxQ�T�T�G�_{;�R GH?�iWG�R Q�=�M�F =�M�ADQ�ADI�Gx?�;�_�GxM�OBQ�C�U5iL>TÅ�Ë�Ä

UWGHO�[�GH=LA ;�M�G`U�Q�F =LAD?�Ëx|
I�F ?�[H;�C�?�;�RWF =�ADGHOBU�OBGHA ;�A F Q�=�?BA F]R]R�I�Q�R]E)?3F]T¶ADI�G�GHc�G�[�AD?�;�OBG�I�GHADGHOBQ�M�GH=�GHQ�C�?VU�OBQ�KWF]E�G�E$ADI�GH>

;�OBG�C�=�[�Q�OBOBG�R];�ADG�Es~�F ADI�ADI�G3?�I�;�OBG�Q�T�_s;�R GH?9M�O�;�E�C�;�A F =�MrT�OBQ�_�I�F M�I�?�[\I�QLQ�RzF =�G�;�[�IrM�O�Q�C�U f ÇV;�O�E f Ä�É�É�Å�jDjqË

Ã�=�[�Q�=LADO�;�?BAcÆ}F]T�ADI�GPI�Q�_`Q�M�GH=�G�F A�>�;�?B?BC�_`U�A F Q�=�E�Q�GH?º=�Q�AºI�Q�R]E·Æx~eG�[H;�=t?BA F]R]R`F =LADGHOBU�OBGHAC«øa;�?�ADI�G^R Q�[H;�R

;BK�GHO�;�M�GrADO�G�;�A _`GH=�A�GHc�G�[�A�?�F =�[�GJ~qG�ADI�F =�oaADI�G�O�G���C�F O�G�EP?BGHAsQ�T�;�?B?BC�_�U�A F Q�=�?rF ?�?�;�A F ?B��G�E f k�=�M�O�F ?�AsGHAr;�R�Ë
á�Ý ��Ñ�ÏçØ�ÏyÒpÜ�Ï�Ù�Ø�ÙvÒpêÞêÞýyÜ�Ïçù]ÏçÜ�Ü�ÏXãiÐ�×�ÒpØ
ÝÞÓ¼Ð�ÏçÓ¼Ð�Ýä×aÓ[ïøÐ�×�ïøÐ�Ü�Ï¼ÒÔÐ�Ïçõ�ÏçæçÐ�Øe¤]Ú�Ó[Û�Ü�ÝÞØ�ÐNß/ë�è � ÏçÓ[Ø9ÒÔÓ[ã6î·Ù � ÝÞÓ}¤\%�#�#�â�¦\¦\�



Ä��

f Å�È�È�»�jDjqËÛ¢
F OB?BAcÆ
~qGJI�;BK�GJ?BI�Q ~9=aADI�;�AJ;�?�?�F M�=�_`GH=LA5ADQSADOBG�;�A _`GH=LA�F ?5O�;�=�E)Q�_{¹5ADI�GºGHhLG�_`U�A F Q�=çF ?5M�O�;�=LADG�E

iWG�[H;�C�?BG�Q�T¶ADI�G�G�;�OBADI�� C�;�o�G_ËVw�G�[�Q�=�E·Æ�~eG`iWG�R]F GHK�GsF A`F ?xOBG�;�?�Q�=�;�i�R G�ADQJ;�?�?BC�_`G�ADI�;�A�ADI�G�GHh�G�_`U�A F Q�=SE�Q�GH?�=�Q�A

E�F O�G�[�A R >S;�c�G�[�A�T�G�_s;�R GH?l?�[\I�QLQ�R]F =�MP[\I�Q�F][�GH? f GHhW[HR C�?�F Q�=rO�GH?BADO�F][�A F Q�=�jDÃ�_`Q�OBGHQ K�GHO[Æ�Q�C�O9?�;�_`U�R G{E)GH?YF M�=�GHh�[HR C�E)GH?

ADI�G9U�Q�?�?�F i�F]R]F A�>}Q�TLOBG�R];�ADG�E$?BI�Q�[\oL?ZQ�T�~VI�F][\I{GHhLG�_`U�A F Q�=S_sF M�ILAZiWG$;xU�OBQ hL>_Ë�|
I�F O�E·Æ�~eGl��=�E5;x?YF M�=�F ��[H;�=LA�;�=�E

UWQ�?�F A F K�G�GHc�G�[�A�Q�T�ADI�G$GHhLG�_`U�A F Q�=<Q�=a_{;�R GH?�I�F M�I�?�[�I�Q�Q�R�M�O�;�E)C�;�A F Q�=PO�;�ADGH? f =�Q�=�ÜHGHO�Q<;DK�GHOY;�M�GJ[H;�C�?�;�R�GHc�G�[�A

Q�T�ADI�GJF =�?BADO�C�_`GH=LA9Q�=<ADI�G�ADO�G�;�A _`GH=�A jqË}¢)Q�C�OBADI�Æ�~eG�I�;DK�G�;�OBM�C�G�EsADI�;�A�ADI�G�GHh�G�_�U�A F Q�=PG�F ADI�GHOsF =�[�OBG�;�?BGH?`Q�O

R G�;BK�GH?�C�=�;�c�G�[�ADG�Ea_s;�R GH?$?Y[\I�QLQ�R]F =�Ma[�I�Q�F][�GH? f _`Q�=�Q�ADQ�=�F][HF A�>WjqË�k�=�M�O�F ?BA�;�=�E�ÃH_ViWGH=�? f Å�È�È�¾�jl?BI�Q�~ÚADI�;�A�T�Q�O

_9C�R A F K.;�R C�G�E3ADO�G�;�A _`GH=�AD?�ADI�G�_`Q�=�Q�ADQ�=�F][HF A�><;�?B?BC�_`U�A F Q�={I�;�?ZADI�GlADGH?BA ;�i�R G5F]_`U�R]F][H;�A F Q�=ºADI�;�AZADI�G�[�C�_9C�R];�A F K�G

E�F ?�ADO�F i�C�A F Q�=^T�C�=�[�A F Q�=�? f [HE�TDjeQ�TWADI�G�ADOBG�;�A _`GH=LA5F =LADGH=�?�F A F GH?�C�=�E)GHO�ADI�G�A�~eQv;�?B?YF M�=�_`GH=LAD?�?BI�Q�C�R]E{=�Q�A5[�OBQ�?B?�Ë

¢
F M�C�OBG f ��j3E�F ?BU�R];D>L?�ADI�G�[HE�TzQ�TzADI�G}M�O�;�E�C�;�A F Q�=vO�;�ADGH?3Q�Te_s;�R GH? f Q�C�O�ADO�G�;�A _`GH=�A�F =�ADGH=�?YF A F GH?�j�iWG�R Q�=�M�F =�MºADQ

[�Q�I�Q�O�AD?�GHhLG�_`U�ADG�E�i�> ÇV:<wNF =�ADI�G�ADO�G�;�A _`GH=�Av;�=�E@[�Q�=�ADO�Q�R�ADQ�~V=�?S;�R Q�=�M�~�F ADI�ADI�Q�?BGrQ�TqQ�R]E)GHO<[�Q�I�Q�OBAD?�Ë

|
I�G�GHK�F]E)GH=�[�G<F ?�[�Q�=�?�F ?BADGH=LA3~�F ADISADI�GsOBG�� C�F OBG�ES_`Q�=�Q�ADQ�=�F][HF A�>SQ�T
ADOBG�;�A _`GH=LAcË�|
I�G�R];�?BA�;�?�?BC�_`U�A F Q�=SADQ�i�G

_s;�E�GaF ?ºADI�;�AST�G�_s;�R GH?JG�E�C�[H;�A F Q�=ÚF =�;�M�F K�GH=ÛM�OBQ�C�U�E)QLGH?�=�Q�A�OBG�;�[�AºADQaADI�G<ADOBG�;�A _`GH=LA�?�A ;�ADC�?ºQ�T�Q�ADI�GHO

M�OBQ�C�U�?�Æ
ADI�;�AºF ?�=�G�F M�ILiWQ�O�F =�M<ADQ ~V=�?�Q�OJ[�Q�I�Q�OBAD? f ?BA ;�i�R GºC�=�F A�ADOBG�;�A _`GH=LA}K¶;�R C�G�jqË��@I�F]R G�ADI�G�GHK�F]E)GH=�[�G�~eG

I�;BK�G�U�OBQ K�F]E)G�Ea;�i�Q�C�A�F =LADGHO�;�[�A F Q�=�?�;�_`Q�=�M<ADGHGH=�;�M�GHOB?}?BC�M�M�GH?BAD?�F AºF ?J;sK.;�R]F]Ea;�?B?BC�_`U�A F Q�=Û;�?JT';�OJ;�?}Q�ADI�GHO

ADQ�~V=�?5;�OBGº[�Q�=�[�GHOB=�G�E·Æ
F A5_sF M�I�A�iWG�_`Q�O�Gº� C�GH?BA F Q�=�;�i�R Gº;�?s[�Q�=�[�GHOB=�?�ADI�G�ADOBG�;�A _�GH=�A`?BA ;�ADC�?`Q�T�=�G�F M�ILiWQ�O�F =�M

[�Q�I�Q�O�AD?�Ë

|�Qr?BC�_�C�U�Æ
ADI�G�OBGH?BC�R AD?�?BI�Q�~V=�F =aA ;�i�R G f ��j�;�O�G�?BC�M�M�GH?BA F K�GºQ�T
ADI�G{U�OBGH?BGH=�[�G�Q�TV;�=ÛF =LADGHO�;�[�A F Q�=^GHc�G�[�AcË

g Q ~qGHK�GHO�Æ�ADI�GH>�E)Q3=�Q�AZGHh�U�R Q�F A�;�R]R�ADI�G�F =�T�Q�O�_s;�A F Q�=<;BK¶;�F]R];�i�R G5;�=�E�ADI�F ?`[H;�={iWG$E)GHADO�F]_`GH=LA ;�R�ADQ$ADI�GVU�OBG�[HF ?�F Q�=

Q�T�ADI�G�GH?BA F]_s;�ADGH?�Ë�Ã�=rADI�G�=�GHh�Al?BG�[�A F Q�=P~eGJ;�E�E)O�GH?B?9ADI�F ?�U�OBQ�i�R G�_�Ë�Å�G�T�Q�OBG�ADC�OB=�F =�MsADQ�ADI�;�AcÆ�R GHA�C�?lU�OBQ K�F]E)G

?BQ�_�G{;�E�E�F A F Q�=�;�R�G�R G�_`GH=�AD?}F =nT¡;DK�Q�O�Q�T�Q�C�O9OBGH?BG�;�O�[�IaE)GH?�F M�=DË

À�C�O�_{;�F =aF]E)GH=LA F ��[H;�A F Q�=�;�?B?BC�_�U�A F Q�=nF ?�ADI�;�A9ADI�G$Q�i�?BGHOBK�G�E<[\I�;�=�M�G�F =aT�G�_s;�R GH?�X�I�F M�Ir?�[\I�QLQ�R.M�OY;�E)C�;�A F Q�=

O�;�ADGH?�F ?�ADI�GxOBG�;�[�A F Q�=�ADQ3ADI�;�A7OBG�[�Q�O�E�G�Es;�_`Q�=�M{_s;�R GH?eiWG�[H;�C�?BGxQ�T�ADI�GxGHh�G�_�U�A F Q�=rT�OBQ�_Ú_sF]R]F A ;�OB>�?BGHOBK�F][�G_Ë��SG

I�;BK�G};�?�?BGHOBADG�E�ADI�;�AcÆ�i�>5K�F OBADC�GlQ�T¶Q�C�Oq?�;�_`U�R G}E)GH?�F M�=�ÆW;�=L>5Q�ADI�GHO3[�Q�_s_`Q�=º?BI�Q�[\o�Æ�?BC�[\IS;�?3F =�[�Q�_`G�ADO�;�=�?�T�GHOB?



Ä�È

ADQPI�Q�C�?�GHI�Q�R]E)?�F =^ADI�GºG�;�OBADI�� C�;�o�G�;�OBG�;�Æ�F ?5OBC�R G�ErQ�C�AcË@|�QSU�OBQ K�F]E)Gv;�E�E�F A F Q�=�;�R�GHK�F]E)GH=�[�GJQ�=^ADI�F ?�[�OBC�[HF];�R

UWQ�F =LAcÆeF =n��M�C�OBG f * jV~eG�?BI�Q�~bADI�G�C�=�F K�GHOB?�F A�>SM�O�;�E)C�;�A F Q�=aO�;�ADGH?JF =�ADI�G{A�~qQrM�OBQ�C�U�?$Q�T�ADQ ~9=�?ºT�Q�O�;�R]Re[�Q�OBG

;�M�GP[�Q�I�Q�OBAD?�Ër|
I�G5��M�C�O�GsADG�R]R ?$C�?�ADI�OBGHGsADI�F =�M�?�Ë�¢
F OB?BAcÆqF]T�ADI�GHOBGs~qGHOBGrF =�[�Q�_`G{ADO�;�=�?�T�GHO$Q�O$Q�ADI�GHO���=�;�=�[HF];�R

F =LADGHOBK�GH=LA F Q�=�A ;�O�M�GHADG�E$ADQ�ADI�GVI�Q�C�?BGHI�Q�R]E{R GHK�G�R�F AZ~qQ�C�R]E3I�;DK�G�U�OBQ�KWF]E)G�E�;�E�E�F A F Q�=�;�R¼OBGH?BQ�C�OY[�GH?`;�R ?BQ�ADQ$UWGHQ�U�R G

Q�T�[�Q�R]R GHM�Gs;�M�G�;�A�ADI�G9A F]_`GVQ�T�ADI�GVG�;�OBADI���C�;�o�G�Ã�ADI�GHOBG�T�Q�OBG_Æ�~eG9~eQ�C�R]E�GHh�UWG�[�AZADQ$Q�i�?BGHOBK�G�;x?�F M�=�F ��[H;�=LA�[�I�;�=�M�G

F =�ADI�G�F O�M�O�;�E)C�;�A F Q�=JOY;�ADGH?�T�OBQ�_ [�Q�R]R GHM�G_Ë7�7GHA3T�Q�O�ADI�GlQ�R]E�GHO�[�Q�I�Q�OBAD?xADI�GHOBG5F ?�=�Q�?�C�[\ISE�F c�GHOBGH=�[�G ÙDÙ Ë��SG�A ;�o�G

ADI�F ?};�?�;�=^;�E�E�F A F Q�=�;�R�;�OBM�C�_`GH=LA�F =�T';BK�Q�O`Q�T�ADI�G�T¡;�[�A9ADI�;�AlADI�G$Q�=�R >º?BI�QW[�o�;�c�G�[�A F =�M�ADI�Gº[�Q�I�Q�OBAD?�A ;�OBM�GHADG�E

iL>�ADI�G�_sF]R]F A ;�OB>}GHhLG�_`U�A F Q�=�~`;�?eADI�G9GHhLG�_`U�A F Q�=PF AD?BG�R]T�Ëxw)G�[�Q�=�E·Æ¼ADI�GV��M�C�O�GV?BI�Q�~V?�ADI�;�AcÆ�F]TW;�=�>LADI�F =�M�Æ�[�Q�R]R GHM�G

M�O�;�E�C�;�A F Q�=vO�;�ADGH?3Q�T
Q�R]E)GHO�F =�E�F KWF]E�C�;�R ?{R]F KWF =�MnF =SADOBG�;�ADG�EJADQ�~V=�?�;�O�G�R Q ~qGHO�ËJ|
I�F O�E�Æ7[�Q�=�?�F ?BADGH=LA R >P~�F ADIvADI�G

T¡;�[�AVADI�;�AVI�F M�I�GHO9M�O�;�E�C�;�A F Q�=�O�;�ADGH?}T�O�Q�_�I�F M�I�?Y[\I�QLQ�RzF =�ADI�G�[�Q�I�Q�OBAD?�Ä�»��NÄ��{F = Å�È�È�Å3~eGHO�G�E)C�G�ADQP_s;�OBM�F =�;�R

UWGHQ�U�R G�Q�i�A ;�F =�F =�Mr;sE)GHM�O�GHG_Æ¶~eG$?BGHG3=�Q�E�F c�GHOBGH=�[�G�F =�ADI�G�F OV?BC�i�?BG�� C�GH=�A$[�Q�R]R GHM�G�M�O�;�E)C�;�A F Q�=�O�;�ADGH?�Ë

kÉ~�;D>PADQnR GH=�EST�C�O�ADI�GHO{[�OBG�E�F i�F]R]F A�>PADQ�Q�C�O3OBGH?�G�;�O�[\I@E�GH?�F M�=@F ?3ADQn[�Q�_�U�;�OBGsADI�G5I�F M�Iv?�[\I�Q�Q�RWM�OY;�E)C�;�A F Q�=

O�;�ADGH?�F =JQ�C�OxADOBG�;�ADG�E5ADQ�~V=�?x~�F ADI�ADI�Q�?BG{F =JADQ ~9=�?V~qG{R G�T�AxQ�C�A ÃLADI�;�A�F ?�ÆLADQ ~9=�?$[HR Q�?BGHO9ADQ5ADI�G�GHU�F][�GH=�ADGHO[Ë9|
I�G

R];�ADADGHOsGH=�¸'Q�>�G�EPADI�GºGHh�G�_�U�A F Q�=^i�C�AJ;�R ?BQS?BC�c�GHOBG�ErADI�GvE�F OBG�[�A5GHc�G�[�AD?sQ�T�ADI�Gv��C�;�o�G_Ë@|�QSADI�F ?5U�C�OBUWQ�?BG�~eG

?BG�R G�[�ADG�Eº;V?BG�[�Q�=�E�F =�=�GHOZOYF =�M$Q�TLADQ�~V=�? f ADI�Q�?BG�=�G�F M�I�iWQ�C�OYF =�M3~�F ADI�Q�C�OZADO�G�;�ADG�E$ADQ�~V=�?�jq;�=�E�[�Q�_`U�;�OBG�E$ADI�G�F O

I�F M�I�?�[\I�QLQ�R�M�OY;�E)C�;�A F Q�=�OY;�ADGH?�~�F ADInADI�Q�?BGsO�G�[�Q�O�E)G�E�F =nADOBG�;�ADG�E�ADQ ~V=�? f ��M�C�OBG f È�jDjqË<|7I�G5C�U�UWGHO�U�;�=�G�R�Q�T

��M�C�OBG f Å�É�j�?BI�Q�~V?eADI�GH?BG}E�F c�GHOBGH=�[�GH? f [HF OY[HR GH?�j�;�=�E�ADI�G�F O3;BK�GHO�;�M�GH?�F =�Q�R]E)GHO`;�=�E3>�Q�C�=�M�GHO`[�Q�I�Q�O�AD? f T�C�R]R�R]F =�GH?�j

T�Q�O{_s;�R GH?�;�=�EST�G�_s;�R GH?�Ëº|
I�GJE�F c�GHOBGH=�[�G�F =vM�O�;�E)C�;�A F Q�=�O�;�ADGH?�T�Q�O{[�Q�I�Q�OBAD?�;�M�G�E�Ê�É��NÊ�¾�F = Å�È�È�Å�F ?�;�iWQ�C�A�Ä

UWGHO�[�GH=LA ;�M�G�UWQ�F =LAD? f Å�Ë�È�T�Q�O}_s;�R GH?�ÆDÄ�Ë�Ê�T�Q�O�T�G�_s;�R GH?�jqË!Ç
Q�=�?�F ?BADGH=LA9~�F ADIrQ�C�Ol?BADQ�OB>_Æ�;�_`Q�=�M�>�Q�C�=�M�GHO5[�Q�I�Q�OBAD?

M�O�;�E�C�;�A F Q�=�O�;�ADGH?sADC�OB=�Q�C�A5ADQSiWG�I�F M�I�GHO�F =^Q�C�O5ADOBG�;�ADG�EvADQ ~V=�?{ADI�;�=�F =^ADI�Q�?BG�[HR Q�?BGHO�ADQSADI�GJGHU�F][�GH=LADGHO�Æ

ADI�GP;DK�GHO�;�M�GaE�F c�GHO�GH=�[�GPF =�[�OBG�;�?�F =�M<ADQ�_�Q�OBG�ADI�;�= Ê{UWGHO�[�GH=�A ;�M�GºUWQ�F =LAD? f Ê�Ë�ÊPT�Q�Oº_{;�R GH?�Æ�Ê�Ë]»<T�Q�O�T�G�_s;�R GH?�jqË

k5E�E�F A F Q�=�;�R]R >_ÆeADQ@[�I�G�[\o^ADI�;�AsADI�GHOBG�~�;�?{=�QS?BC�i�?BA ;�=LA F];�R9E�;�_s;�M�GnF =�ADI�Ga;�OBG�;ºQ�T`F =�ADGHO�GH?BAcÆe~eGn[�Q�_�U�;�OBG�E

Q�C�A [�Q�_�GH?�F =�Q�C�O�[�Q�=�ADO�Q�R.ADQ ~9=�?9~�F ADI�ADI�Q�?BG�F =�ADI�G3Q�C�ADGHO9OYF =�M5Q�T�=�G�F M�I�iWQ�C�OYF =�M5ADQ ~V=�?�Ë9Á`F c�GHOBGH=�[�GH?5;�[�OBQ�?B?
á\á îvÏçÛ�Ü�ÏXØ�Ø�Ýä×aÓ[Ø`¤]Ó[×�Ð&Ü�Ïçô�×aÜ�Ð�Ïçã.¦�æç×aÓ¼Ð�Ü�×�êÞêÞÝäÓ�Û�ù]×�Ü9Ð�× ó�Ó5§[ö¼Ïçã6ÏXõ�ÏçæçÐ�Ø�ÒpÓ�ã ÒpÛaÏ�ô�ÒpÐ�Ð�ÏçÜ�Ó�Ø9ã�×�Ó[×aÐ9Ø�ÝÞÛaÓvÒpêkØ�ÝäÛaÓ[Ý�§[æ/ÒpÓ¼Ð8ã�ÝÞõ�ÏçÜ�ÏçÓ[æXÏçØ

� ÏçÐ�ó0ÏçÏçÓ�Ð�Ñ[Ï7Ð�ók×�ÛaÜ�×�Ù[ô�Ø��



Ê�É

ADI�GH?�G�A�~eQºM�OBQ�C�U�?�Q�T�ADQ ~V=�?[Æ�O�GHU�Q�O�ADG�E<F =<ADI�G�R Q ~qGHO�U�;�=�G�R�Q�TW��M�C�OBG f Å�É�jqÆ7;�O�G�?�A ;�i�R G�;�_`Q�=�M�>�Q�C�=�M�GHO{;�=�E

Q�R]E)GHO5[�Q�I�Q�OBAD?5;�?�~eG�R]R�;�?};�_�Q�=�MP_{;�R GH?};�=�E<T�G�_s;�R GH?�¹`T�Q�O�iWQ >L?lADI�G�E�F c�GHOBGH=�[�GºF ?lÄ�Ë]¾$UWGHO�[�GH=�A ;�M�G}UWQ�F =LAD?}F =

Q�R]E)GHO�[�Q�I�Q�OBAD?�;�=�E}Ä�Ë ÄrF =�>�Q�C�=�M�GHO9Q�=�GH? f T�Q�O�T�G�_s;�R GH?}¾�Ë�Ê{;�=�E�Ä�Ë * U�Q�F =LAD?�ÆLOBGH?�U�G�[�A F K�G�R >�jqË

° ± Ð Ñ58�0�8�67ÓxË<Óx-5ÓxË�Ö3Ô�8�Ô7×

|
I�G�U�OBGHK�F Q�C�?
?�G�[�A F Q�=�?
I�;DK�G`E)GHA ;�F]R G�ElADI�G�;�F]_`?x;�=�EVADI�G�T�G�;�ADC�OBGH?�Q�TYQ�C�O
G�[�Q�=�Q�_`GHADO�F][
GHh�GHO�[HF ?�G`;�=�EVU�OBGH?BGH=LADG�E

?BQ�_�GVU�OBG�R]F]_sF =�;�OB>}GHKWF]E)GH=�[�G_Ëxm.GHAZC�?Zi�O�F GHÆ�>�?�C�_s_s;�O�F ÜHG_Ë��SGl~`;�=LAeADQº;�?B?BGH?B?eADI�G9GHh�F ?BADGH=�[�G5;�=�E3?BADOBGH=�M�ADI�Q�T

?BQ�[HF];�R.F =LADGHO�;�[�A F Q�=�?�;�_�Q�=�M�ADGHGH=�;�M�GHOB?l;�?�[�Q�=�[�GHOB=�?7?�[�I�QLQ�R]F =�M�Q�C�A [�Q�_`GH?�Ë��SG$E�Q�ADI�F ?9F =5A�~qQ�?BADGHU�?�Ë�¢
F OB?BAcÆ�~eG

?BI�Q ~aADI�;�A�ADI�GZGHhLG�_`U�A F Q�=�T�O�Q�_ç[�Q�_`U�C�R ?BQ�OB>{_sF]R]F A ;�O�>3?BGHOBK�F][�GeM�OY;�=�ADG�ElADQ�>�Q�C�=�M5_s;�R GH?VR]F KWF =�M5F =�ADI�G�;�OBG�;ZI�F A

iL>�ADI�G�Å�È���ÉxG�;�OBADI���C�;�o�G}F =s?BQ�C�ADI�GHOB=�Ã�A ;�R >JE�GHADGHO�_sF =�G�E�;�=rF =�[�OBG�;�?BG}F =sADI�G�F OeI�F M�Is?�[�I�Q�Q�R�[�Q�_`U�R GHA F Q�=�O�;�ADGH?�Ë

w)G�[�Q�=�E·Æ�~eG{GHh�U�R Q�O�G5ADI�G�[\I�;�=�M�GrF =SI�F M�IS?�[�I�Q�Q�R�M�O�;�E)C�;�A F Q�=vOY;�ADGH?$Q�T�M�F OYR ?�F =SADI�G5?�;�_�G�[�Q�I�Q�OBA�;�=�E�iWQ�OB=

F =rADI�G$?�;�_�G$ADQ ~9=�Ë�|
I�G3?Y;�_`U�R G�E�GH?�F M�=�M�C�;�OY;�=�ADGHGH?`ADI�;�A5;�=�>�E�F OBG�[�A9GHc�G�[�AlQ�T�ADI�G$G�;�OBADI�� C�;�o�G�ADI�;�A�_sF M�ILA

;�R ADGHOli�Q�ADI�_{;�R GH?�Xz;�=�E�T�G�_s;�R GH?�X.?�[\I�QLQ�R]F =�MsQ�C�A [�Q�_`GH?�Æ.ADI�GHOBGHi�>SR G�;�E�F =�M{ADQsi�F];�?BG�E}O�GH?BC�R AD?�ÆzF ?�;�U�U�OBQ�U�OYF];�ADG�R >

[�Q�=LADOBQ�R]R G�EÛT�Q�O[Ë�k ?�F]_`U�R G�=�Q�=NU�;�O�;�_�GHADO�F][sGHhLGHO�[HF ?BG<I�;�?�?BI�Q�~V=NADI�;�AP_s;�R GH?�X�;�=�ENT�G�_s;�R GH?�XZI�F M�I@?�[\I�QLQ�R

M�O�;�E�C�;�A F Q�=ºO�;�ADGH?3E�F]E3?YF M�=�F ��[H;�=LA R >rF =�[�OBG�;�?BG`iWG�[H;�C�?BGlQ�T¶ADI�G�GHh�G�_�U�A F Q�=vT�OBQ�_�_sF]R]F A ;�OB>�?BGHOBK�F][�G_Ëx|
I�G}[H;�C�?�;�R

GHc�G�[�AVQ�T
_s;�R GH?�X¶G�E�C�[H;�A F Q�=�Q�=�T�G�_s;�R GH?YX¶ADC�OB=�?xQ�C�AVADQsiWG{��C�F ADG�?BADOBQ�=�Msi�C�A$F]_`U�OBG�[HF ?�G�R >�GH?�A F]_s;�ADG�E·Ë

|�Q�M�;�F =rU�OBG�[HF ?�F Q�=�Æ�~eG�=�Q ~dGHhLU�R Q�F A};�R]R�ADI�G�OBG�R GHK¶;�=LA5F =�T�Q�OY_s;�A F Q�=�;BK¶;�F]R];�i�R G_Ë$¢
F OB?BAcÆ�~eG�~`;�=LA�ADQP;�[H[�Q�C�=LA

T�Q�O9?B>L?BADG�_s;�A F][�E�F c�GHOBGH=�[�GH?5;�[�OBQ�?B?�ADQ ~V=�? f ?�[�I�QLQ�R�GH=�E�Q ~�_`GH=LAD?�Æ�F =�[�Q�_`G_Æ�?BADOBC�[�ADC�OY;�RzE�F c�GHOBGH=�[�GH?�Æ�GHA [/Ë]jqË��SG

E)QSADI�F ?si�>t;�R]R Q ~�F =�M@T�Q�OsADQ ~V=��\?BUWG�[HF ��[}��hLG�E<GHc�G�[�AD?[ÆqGH?BA F]_s;�ADG�ESiL>tF =�[HR C�E�F =�MNF =^ADI�G�?�;�_`U�R G�;�R ?�QvQ�R]E)GHO

[�Q�I�Q�O�AD?�Æz;�M�G�EGÅ�È��NÄ�ÄPF =ÂÅ�È���É�;�=�E5ADI�GHOBG�T�Q�OBG3=�Q�A�;�c�G�[�ADG�E�i�>ºADI�G$GHh�G�_`U�A F Q�=�Ëlw�G�[�Q�=�E·Æ¶~qG�F =�[HR C�E�G�;�?BGHA9Q�T

A F]_`G�E�C�_s_sF GH?�ADQn[�Q�=LADOBQ�R�T�Q�O3ADI�G5?�G�[�C�R];�O�F =�[�OBG�;�?�GrF =vG�E)C�[H;�A F Q�=�E�F ?BU�R];B>�G�EJiL>rQ�C�O{E�;�A ;�ËJ|
I�GHOBG�T�Q�OBG5ADI�G

i�;�?YF][q?BUWG�[HF ��[H;�A F Q�=�Q�T�G�� C�;�A F Q�= f Ê�jlF ?�¹

í ��8� ó�ø�í¶ú�8� õ ÙDå

²A³LØDü^´
�²jµ ² õ

�D� ÿ
l ³ �Y¶

�lk· l õt¸ ���� f Ä�j



Ê�Å

~VI�GHOBG¹�VF ?3;�=vF =�E)GHh�T�Q�OqADI�G}[�Q�I�Q�OBA`;�=�Eº�{T�Q�O�ADI�G9ADQ�~V=�Æ�íª��8� f ��ó=�Y»%� pC��jeF ?�ADI�Gl?BI�;�OBG�Q�T�T�G�_{;�R GH? f _s;�R GH?�j

F =JADI�G�M�O�Q�C�U�~�F ADIn;�A$R G�;�?�A9I�F M�IJ?�[�I�QLQ�R¶G�E)C�[H;�A F Q�=�Æ µ ² ;�=�E · l ;�OBG_Æ¶O�GH?BUWG�[�A F K�G�R >_Æ
;�M�G�;�=�E5ADQ ~V=nE�C�_s_sF GH?

;�=�E¼¸ ��8� F ?}ADI�G{GHO�OBQ�O�ADGHOY_Òý f ¸ ��8� j$ó É�Ë��SGPF =�?BADOBC�_`GH=LA�_{;�R GH?�Xz?Y[\I�QLQ�R]F =�MP~�F ADIt;�E)C�_{_V>t½ �8� G���C�;�R�ADQ

Q�=�G�~VI�GH=nADQ ~V=J��F ?ºF =aADI�G�G�;�OBADI�� C�;�o�GP;�O�G�;r;�=�Ea[�Q�I�Q�OBA��`I�;�?�iWGHGH=�M�O�;�=LADG�ErADI�G{GHhLG�_`U�A F Q�=�;�=�E�ÜHGHOBQ

Q�ADI�GHO�~�F ?BG Ù äAËxÅ�>ºKWF OBADC�G�Q�T�Q�C�OV?�;�_`U�R G{E�GH?�F M�=�Æzý f ½ ��� ¸ ���� j7ó É�ËV|
I�GHOBG�T�Q�O�G3ADI�G{;�C�h�F]R]F];�OB>ºOBGHM�OBGH?B?YF Q�=aF ?�¹

í ú�8� ó�ö ú ½ �8� õ
ÙDå

²A³LØDü^´
ú² µ ² õ

�D� ÿ
l ³ �<¶

úl · l õt¸ ú��� f ¾�j

~�F ADIPý f ½ �8� ¸ ú�8� j�ó É�Ëx|
I�GV=�GHhLAZ?BC�i�?BG�[�A F Q�=�U�OBGH?BGH=LAD?eADI�G�OBGH?BC�R AD?ZQ�=�ADI�GlGHc�G�[�AqQ�TLADI�GlGHhLG�_`U�A F Q�=�Q�=S_s;�R GH?�X

?�[�I�QLQ�R]F =�Mr;�[\I�F GHK�G�_`GH=�AD?[Ë��SG�ADI�GH=�ADC�OB=JADQ{ADI�G3GHc�G�[�A9Q�T�ADI�F ?�[�I�;�=�M�G3Q�=nT�G�_s;�R GH?�Ë

¾ '�( )+*-,/¿-:]7A?#7A?9@B[!,FÀÁ?A*�,¼,LÂO,�.1?#0!eÃ?9*-,J,�ÄE,�2c3�?9>80!`b0!`b24@B68,�7�ÅÆ79.]*-0E0!6�>8`-[�'

|
I�G3��OB?BA$[�Q�R C�_`=rQ�T�U�;�=�G�R.k�F =�A ;�i�R G f È�jZOBGHUWQ�OBAD?9ADI�G$OBGH?BC�R AD?5T�Q�OlADI�G$i�;�?�F][x?BUWG�[HF ��[H;�A F Q�= f ¾�jqË�|
I�G$?BI�;�OBG

Q�Tx_s;�R GH?�;�[�I�F GHK�F =�M�;�AºR G�;�?BA�;{I�F M�I�?�[\I�Q�Q�RqE)GHM�OBGHGvF =aG�;�[\I^ADQ ~9=���[�Q�I�Q�OBA�F ?}U�OBQ.¸¡G�[�ADG�ErQ�=Û;PE)C�_{_V>t½ �8�
G�� C�;�R�ADQ5Q�=�GsF]T.ADI�Gs[�Q�I�Q�O�AxI�;�?xiWGHGH=�GHhLG�_`U�ADG�E�T�OBQ�_ _sF]R]F A ;�O�>�?BGHO�KWF][�G_ÆLQ�=�;�?BGHA�Q�T�ADQ ~V=nE�C�_s_sF GH?3;�=�E�Q�=

;V?BGHAZQ�Tz;�M�G5E)C�_{_sF GH?�Ëq|
I�G9?Y;�_`U�R G�F =�[HR C�E)GH?�[�Q�I�Q�OBAD?3;�M�G�ETÄ�»9ADQTÄ���;�?qQ�T�Å�È�È�Å�ÆLGHh�G�_`U�ADG�E�T�OBQ�_�?BGHOBK�F][�G}F =

ADI�G`ADQ�~V=�?xI�F AxiL>{ADI�G`G�;�OBADI���C�;�o�G_Æ
;�=�EJ[�Q�I�Q�OBAD?$;�M�G�E Ê�É�ADQ?Ê�¾{F =¦Å�È�È�Å�Æ�=�Q�A3;�c�G�[�ADG�Esi�>�ADI�G�GHhLG�_`U�A F Q�=nF =

G�F ADI�GHOlM�OBQ�C�UrQ�T�ADQ�~V=�?�ÙDåAË�|
I�G�GHc�G�[�A�Q�T�ADI�G3GHh�G�_�U�A F Q�=r~�;�?�ADQrF =�[�OBG�;�?BG�I�F M�I�?Y[\I�QLQ�R.M�O�;�E�C�;�A F Q�=rOY;�ADGH?9iL>

Ä9UWGHO�[�GH=�A ;�M�G`UWQ�F =LAD?�Æ¼K�GHO�>r_VC�[\IºADI�G�?�;�_`G�GHc�G�[�A�~qG}T�Q�C�=�E�F =�A ;�i�R G f * j�T�OBQ�_�ADI�G}_`Q�?�Aei�;�?YF][�G�[�Q�=�Q�_�GHADO�F][

GHhLGHO�[HF ?BG3i�C�Ax~�F ADIn;`=�Q�A ;�i�R G�F =�[�OBG�;�?�G�F =�ADI�G3U�OBG�[HF ?�F Q�=�Q�T�ADI�G�GH?BA F]_{;�ADG_Ë

|
I�Gv;�iWQ K�G�?�U�G�[HF ��[H;�A F Q�=�Q�=�R >t[�Q�=�ADOBQ�R ?PT�Q�O{?B>�?�ADG�_s;�A F][�E�F c�GHOBGH=�[�GH?r;�[�O�Q�?B?{ADQ�~V=�?r;�=�E^[�Q�_{_`Q�=�ADQN;�R]R

[�Q�I�Q�O�AD?�~�F ADI�F =@;5ADQ�~V=�ËP|
I�F ?�?BUWG�[HF ��[H;�A F Q�=Û_{F M�I�AºR G�;DK�GºC�=�GHhLU�R];�F =�G�E�U�;�OBA3Q�T�ADI�G{K¶;�O�F];�=�[�G_ÆqF]T�ADI�GsA F]_`G

?BGHOYF GH?qU�;�ADADGHOB=�?�Q�T¶?�[�I�Q�Q�R]F =�MJ;�[�I�F GHK�G�_`GH=LAD?9~qGHOBG�I�GHADGHOBQ�M�GH=�GHQ�C�?�;�[�OBQ�?B?�ADQ ~V=�?�ËV|�Q�A ;�[�oWR G�ADI�F ?�U�O�Q�i�R G�_ç~eG

U�;�O�A F A F Q�=sADI�GV?�;�_�U�R G$F =�ADQ$?BC�i�?BGHAD?7Q�T�ADQ�~V=�?�Æ)G�;�[�IPF =�[HR C�E�F =�M`iWQ�ADIr[�Q�=LADOBQ�R�;�=�E`ADO�G�;�ADG�E{_9C�=�F][HF U�;�R]F A F GH?�Æ�;�=�E
á è�Ú�êäêAÜ�ÏçÛaÜ�ÏçØ�Ø�ÝÞ×�Ó�Ø�ÒÔÜ�Ï�ókÏçÝÞÛ�Ñ¼Ð�Ïçã~Ð�×�ÒpæXæç×�Ù�ÓcÐBùh×�ÜBÐ�Ñ[Ï7Ñ�ÏçÐ�ÏçÜ�×aØ�ÕPÏçãvÒÔØ�Ð�ÝÞæçÝÞÐ�ý�Û�ÏçÓ�ÏçÜNÒpÐ�ÏXã � ý�Ð�Ñ[Ï7ùâÒpæçÐBÐ�ÑvÒÔÐ�Ð�Ñ[Ï7ã�Ïçô�ÏçÓ�ã[ÏçÓ¼Ð�á[ÒpÜ�Ý�Ò � êÞÏ
ÝÞØ+Ò
è�Ï¼ÒpÓ¶�
á\ê ��Ñ�Ï
ÏXØ�Ð�Ýäè�ÒpÐ�ÝÞ×�Ó�ØNÒpè+ô[êÞÏ�ã�×/ÏçØkÓ�×�Ð�ÝÞÓ[æçêÞÙ[ã�Ï�Ð�Ñ[ÏBæç×aÑ[×�Ü�Ð7ÒpÛaÏçã$��#&ÒpØ�×�ù�%�#�#�%Z¤\%�&kÝÞÓ$%�#�&��)¦\�¶��Ñ[ÏçÝÞÜ�ÒÔÛ�Ï
ó�Ñ[ÏçÓ�Ð�Ñ�Ï�Ü�ÏçêÞÏçá[ÒpÓ¼Ð0ê�Òâó�Ø
ó�ÒÔØ
ÝÞØ�Ø�Ù�ÏçãiÝÞØBØ�Ù[æpÑiÐ�ÑvÒÔÐ�ÝäÐBÝÞØBÑvÒÔÜ�ã~Ð�×�è�ÒÔÕPÏyÒpØ�Ø�Ù�è�ô[Ð�ÝÞ×aÓ[ØB×�Óió�Ñ�ÏçÐ�Ñ[ÏXÜ9ÒpÓ[ã~Ñ[× ó Ð�Ñ[Ïçý�ókÏXÜ�ÏyÒpõ�ÏçæçÐ�ÏXã � ý�Ð�Ñ[×�Ø�Ï�ÝÞÓ¼Ð�ÏçÜ�áPÏXÓcÐ�ÝÞ×aÓ[Ø��



Ê�Ä

;�R]R Q�~�T�Q�OV?BC�i�?�GHAD�\?BUWG�[HF ��[qA F]_`G3ADOBGH=�E)? ÙDü ËVu7GH?�C�R AD?�T�Q�O�;�U�;�OBA F A F Q�=�F =�ADQ���K�G�M�OBQ�C�U�?�E)GH��=�G�E�Q�=�ADI�G3i�;�?�F ?9Q�T

M�GHQ�M�O�;�U�I�F][H;�R�U�O�Q h�F]_sF A�>�;�OBGVO�GHU�Q�O�ADG�E5F =sADI�Gx?BG�[�Q�=�E{[�Q�R C�_`=sQ�T�ADI�GxC�U�U�GHO
U�;�=�G�RYQ�T�A ;�i�R G f È�jqË�k}R]R Q�~�F =�M�T�Q�O

ADI�F ?}_`Q�OBG�Æ�GHhWF i�R G$?BUWG�[HF ��[H;�A F Q�=�E)QLGH?l=�Q�A�;�R ADGHO�ADI�G$OBGH?�C�R A ¹e~eG�?BA F]R]R���=�E�;$I�F M�I�R >º?BA ;�A F ?BA F][H;�R]R ><?�F M�=�F ��[H;�=LA

F =�[�O�G�;�?BG3Q�T�;�i�Q�C�A!Ä`UWGHO�[�GH=�A ;�M�G�UWQ�F =�AD?�F =�I�F M�I�?�[�I�Q�Q�R.M�O�;�E)C�;�A F Q�=rO�;�ADGH?�Ë

Ã�=�U�O�F =�[HF U�R GZQ�=�Ge~eQ�C�R]E�R]F o�G�ADQ}[�Q�=LADOBQ�RL;�R ?BQ5T�Q�O�ADI�Q�?BGqADQ ~V=��\?BUWG�[HF ��[zA F]_�GH�\K¶;�OB>�F =�M5[\I�;�OY;�[�ADGHO�F ?BA F][�?�ADI�;�Ax;�OBG

R]F o�G�R >JADQrE�GHADGHO�_sF =�G�[�I�;�=�M�GH?�Q K�GHO`A F]_`G�F =r?�[\I�Q�Q�R]F =�MP;�[\I�F GHK�G�_�GH=�AD?�Æ�?BC�[�Ia;�?}[\I�;�=�M�GH?5F =�U�;�O�GH=�A ;�R�F =�[�Q�_`G_Æ

F =�G�E�C�[H;�A F Q�=�Æ
F =�G�_`U�R Q >�_`GH=LA9?BA ;�ADC�?�ÆzF =�?Y[\I�QLQ�R¶GH=�E)Q�~�_`GH=LAD?�;�=�E5ADI�G�R]F o�G_Ë���=�T�Q�OBADC�=�;�ADG�R >_Æ.ADI�G3?�ADOBC�[�ADC�OBG

Q�T
Q�C�O{E�;�A ;�_{;�o�GH?�F A�F]_`UWQ�?B?YF i�R G5ADQ�OBG�[�Q�K�GHOºF =�E�F KWF]E)C�;�R�[�Q�=LADOBQ�R ?J;�?3Q�T
ADI�GsG�;�O�R ><G�F M�I�A F GH?}?BQ�;�?$ADQ�i�C�F]R]E

ADI�GH?�Gº_`G�;�?�C�OBGH?5;�AlADI�G�M�OBQ�C�U^R GHK�G�R�Ë g Q�~eGHK�GHO[ÆW~eG�iWG�R]F GHK�G�ADI�;�A5E�C�G$ADQ�ADI�GJR]F]_sF ADG�EP;�M�GJF =LADGHOBK.;�R�?BU�;�=�=�G�E

iL>PADI�G{?�;�_�U�R G_Æ�Q�=�R > È5>�G�;�OB?[Æx;�=�EJADI�G�OBG�;�?BQ�=�;�i�R >S?�R Q ~ GHK�Q�R C�A F Q�=�Q�T�ADI�GH?BGP[\I�;�OY;�[�ADGHO�F ?BA F][�?r_`Q�?�A$Q�T�ADI�G

OBG�R GHK.;�=LAVK¶;�OYF];�i�F]R]F A�>�F ?}[�OBQ�?B?B�\?BG�[�A F Q�=�;�R
;�=�E�F ?lADI�C�?�[H;�U�ADC�OBG�E5i�>�ADQ ~V=r��hLG�E�GHc�G�[�AD?�Ë

À�=�GsUWQ�ADGH=LA F];�R�?BQ�C�O�[�G�Q�T�I�GHADGHOBQ�M�GH=�G�F A�>Û;�[�OBQ�?�?º[�Q�I�Q�O�AD?JF =aADI�G�?�;�_`G�ADQ ~V=aADI�;�A�~eGP[H;�=t[�Q�=LADOBQ�RqT�Q�OJF ?

[�Q�I�Q�O�Az?�F ÜHG_Ë�|
I�F ?eF ?�R]F o�G�R >�ADQ9U�R];B>{;
OBG�R GHK.;�=�A�OBQ�R G�F =ºF =�E�F K�F]E)C�;�R�?�[�I�QLQ�R]F =�M�;�[�I�F GHK�G�_`GH=LAcË�ÇV;�O�E3;�=�E3m.G�_sF GHC�h

f Ä�É�É�É�j���=�E�ADI�;�A�R];�O�M�GHO}[�Q�I�Q�O�AD?9I�;BK�G�R Q ~qGHOlG�E�C�[H;�A F Q�=�;�R
;�ADA ;�F =�_`GH=�AcÆ�UWQ�?B?�F i�R >�iWG�[H;�C�?BG3Q�T�?BC�U�U�R >{GHc�G�[�AD?�¹

R];�OBM�GHOP[�Q�I�Q�OBAD?S_s;D>�M�GH=�GHOY;�ADG�[�Q�=�M�GH?�A F Q�=�GHc�G�[�AD?�Q�O<[\I�;�=�M�GH?PF =@ADI�G�OBGH?�Q�C�O�[�GH?<;BK¶;�F]R];�i�R G�T�Q�O<;�=L>^?�F =�M�R G

F =�E�F KWF]E)C�;�R�ËJ¢)Q�O$GHh�;�_`U�R G_Æq;�_s;�OBM�F =�;�R�F =�[�OBG�;�?BG<F =@[�Q�I�Q�OBA3?YF ÜHGr_s;D>NR G�;�E�;}?�[\I�Q�Q�RzADQ�I�F OBG�;�=@;�E�E�F A F Q�=�;�R

ADG�;�[�I�GHO�ÆY~VI�F][�Iº_{F M�I�A�R Q ~qGHO9[HR];�?B?�?YF ÜHG`;�=�EVADI�C�?�;�c�G�[�AVF =�E�F K�F]E)C�;�R¬UWGHO�T�Q�O�_s;�=�[�GH? f kl=�M�O�F ?BAx;�=�E$m�;DKL> f Å�È�È�È�jqÆ

p�O�C�GHM�GHO f Å�È�È�È�jqÆ�p�OBC�GHM�GHO�;�=�E��@I�F A _�Q�OBG f Ä�É�É�Å�jDjqË

�SGsADI�GHOBG�T�Q�OBGsGHhLADGH=�E�ADI�Gsi�;�?�F][�?BUWG�[HF ��[H;�A F Q�=�ADQn;�R]R Q�~ T�Q�O�;5?BG�[�Q�=�EJQ�OYE)GHO3UWQ�R >�=�Q�_sF];�R�F =@[�Q�I�Q�O�A3?�F ÜHG_Ë

|
I�G�O�GH?BC�R AD?�;�OBG�U�OBGH?BGH=LADG�E�F =JADI�G�ADI�F O�EJ[�Q�R C�_`=�Q�T�U�;�=�G�RLk F =�A ;�i�R G f È�jqË9|7I�G`U�OBGHK�F Q�C�?V��=�E�F =�M�?�ADC�OB=JQ�C�A

ADQ�iWGsGHhLADOBG�_`G�R >S?�A ;�i�R G{ADQrADI�F ?$GHhLADGH=�?�F Q�=�Ù ÿ�Ã
~qGs?BA F]R]Rz��=�Ev;�=ÛF =�[�OBG�;�?BG�Q�T�;�i�Q�C�A$Ä5UWGHO�[�GH=LA ;�M�G{UWQ�F =LAD?ºF =

_s;�R GH?YX¶M�O�;�E)C�;�A F Q�=rO�;�ADGH?�Ë

|
I�G�?�;�_`U�R G�E)GH?YF M�=<~qG�E)GH?�[�O�F iWG�EPF =P?BG�[�A F Q�= f Ä�jq~�;�?{_`Q�A F K.;�ADG�Eºi�>rADI�GJT';�[�A�ADI�;�A`~qG}=�GHG�E)G�E�ADQv_s;�o�G
á|� þ�Ø�ÝäÓ�Û+Ð�ÝÞè�Ï�ã�Ù[è�è�ÝÞÏçØBÐ�×�æ/Òpô[Ð�Ù�Ü�Ï7Ð�Ñ[ÏDÏçáP×�êÞÙ�Ð�Ýä×aÓi×�ù�Ð�Ñ[Ï7ã�Ïçô�ÏçÓ[ã�ÏçÓ¼Ð�á[ÒpÜ�Ý�Ò � êäÏ/ßcókÏ�æ/ÒpÓ[Ó�×�Ð9ÒÔÐ
Ð�Ñ�Ï7ØNÒpè+Ï�Ð�Ýäè+Ï�Ýäã�ÏçÓ¼Ð�ÝÞù]ý�Ð�× ó�Ó[ï
Ø�ô�ÏçæçÝ�§[æyÒÔÛ�Ï�ô�ÒpÐ�Ð�ÏçÜ�Ó�Ø+ÒÔÓ[ã�Ð�Ñ[Ï7Ïçõ�ÏXæçÐB×�ù�Ð�Ñ�Ï�Ïçö¼Ïçè�ô[Ð�ÝÞ×aÓ.�
á8� Í�Ï�ÒpêÞØ�×�Ïçö¼ô�ÏçÜ�ÝÞè�ÏçÓ¼Ð�Ïçã�ó�ÝÞÐ�Ñiô�×�êÞý¼Ó[×aè�Ý�ÒpêÞØ�×aù�Ñ[ÝÞÛaÑ[ÏçÜB×�Ü�ã�ÏçÜ8ÒpÓ�ãiÐ�Ñ[Ï7Ü�ÏXØ�Ù[êÞÐ�ØBókÏçÜ�Ï � ÒpØ�ÝÞæ¼ÒpêÞêÞý~Ù�ÓvÒÔõ�ÏçæçÐ�Ïçã¶�



Ê�Ê

?BC�OBGJADI�;�Ar;�=L>�E�F OBG�[�A{GHc�G�[�A{Q�TeADI�G�G�;�OBADI�� C�;�o�G�Q�=�F =�E�F K�F]E)C�;�R�I�F M�I�?Y[\I�QLQ�R7M�O�;�E�C�;�A F Q�=NO�;�ADGH?�I�;�EPiWGHGH=

A ;�o�GH=N[H;�OBG�Q�T�?�Q�ADI�;�AsF A�~eQ�C�R]E{=�Q�A}E�F ?�ADQ�OBA`Q�C�OlO�GH?BC�R AD?�Ël�SG}?BG�R G�[�ADG�ES;�?�ADOBG�;�ADG�E�ADQ�~V=�?`Q�=�R >�ADI�Q�?�GJR >�F =�M

T¡;�OBADI�GHO$;B~`;B>�T�OBQ�_dADI�G{[�GH=�ADGHOlQ�T�ADI�G{� C�;�o�G{;�=�EJ;�?�[�Q�=�ADOBQ�R ?lQ�=�R >�ADI�G�=�G�F M�ILi�Q�C�O�F =�M}Q�=�GH?V=�Q�A$F =�[HR C�E)G�E�F =

ADI�G{Q��r[HF];�ReR]F ?�A$Q�Tx;�c�G�[�ADG�E�ADQ�~V=�?�Ë��SG�?BI�Q ~qG�E�ADI�;�A$ADOBG�;�ADG�ErADQ�~V=�?$~qGHOBG�=�Q�A$?BC�i�?BA ;�=LA F];�R]R >N;�c�G�[�ADG�EriL>

ADI�G$G�;�OBADI�� C�;�o�G�;�=�EsADI�;�A9M�GHQ�M�OY;�U�I�F][H;�R�U�OBQ�hWF]_sF A�>JADQ<[�Q�=LADOBQ�R�ADQ ~V=�?lM�C�;�O�;�=LADGHGH?`ADI�;�A�;�=L>JOBGH?�F]E)C�;�RzE�F OBG�[�A

GHc�G�[�A�Q�T�ADI�G�G�;�OBADI�� C�;�o�GSF ?�;�[H[�Q�C�=LADG�E�T�Q�O�Ë g Q ~qGHK�GHO�Æ�Q�=�GP[�Q�C�R]Ea;�OBM�C�G{ADI�;�A�;�R ADI�Q�C�M�IaADI�GPE�F OBG�[�A$GHc�G�[�A

Q�T�ADI�G�G�;�OBADI�� C�;�o�G�_{;D>ºiWG�OBG�;�?BQ�=�;�i�R >S;�?B?BC�_`G�E}ADQsiWG`ADI�G3?�;�_�G_ÆLQ�=�R >ºADI�G�Q��r[HF];�R]R >�R]F ?BADG�Er_VC�=�F][HF U�;�R]F A F GH?

� C�;�R]F ��G�ErT�Q�OlM�Q K�GHOB=�_�GH=�AsF =LADGHOBK�GH=�A F Q�=DË3|
I�F ?}F =�ADGHOBK�GH=LA F Q�=P~`;�?5R]F =�o�G�E{ADQ�ADI�G3Q��r[HF];�R�E�;�_s;�M�GJF =�E)GHh�Æ
;�=�E

~qG{I�;BK�G{?BI�Q ~V=nADI�;�A�ADO�G�;�ADG�En_9C�=�F][HF U�;�R]F A F GH?}~qGHOBG{M�GH=�GHO�;�R]R >@;�A�ADI�GrR Q ~ GH=�E�Q�T�ADI�G<E�;�_{;�M�G�?�[H;�R G_Æ�ADILC�?

� C�;�R]F]T�>WF =�MJQ�=�R >�T�Q�O�R]F]_sF ADG�E�I�G�R U�Ë�k�?�;}OBQ�i�C�?BAD=�GH?B?{[�I�G�[\oS~qGrT�C�OBADI�GHO{R]F]_sF ADG�E�ADI�G5?�;�_`U�R G5Q�=�R >PADQ�ADI�Q�?BG

ADQ�~V=�?9ADI�;�A�� C�;�R]F ��G�E�T�Q�O9ADI�G�_sF]R]F A ;�OB>JGHhLG�_`U�A F Q�=^;�R ADI�Q�C�M�I<ADI�GH>vE�F]E5=�Q�AVOBG�[�Q�O�Er;�=�>�E�;�_{;�M�G�;�A�;�R]R�Æ�;�=�E

ADQ�~V=�?9ADI�;�Al~qGHOBG$OY;�=�o�G�E�;�AlADI�G�R Q�~eGH?BAsE�;�_{;�M�G�R GHK�G�R�i�>ºADI�Gº:rF =�F ?BADOB>JQ�T0Ã�=LADGHOB=�;�R�klc7;�F OB? f ADI�G�F O5E�;�_s;�M�G

?�[�Q�O�G�~�;�?s»�jqË�|
I�F ?}R G�;BK�GH?3C�?�~�F ADI-Ê�Å3ADOBG�;�ADG�E�ADQ�~V=�?�Ã
;�?s;�[�Q�=�ADOBQ�R�M�OBQ�C�U<~qG�OBGHA ;�F =�G�E�Q�=�R >�ADI�Q�?�G�ADQ�~V=�?

=�G�F M�ILiWQ�C�O�F =�M{Q�=�Q�=�G�Q�T�ADI�G$?BG�R G�[�ADG�E�ADOBG�;�ADG�E�Q�=�GH? f Ä�Å�ADQ�~V=�?�jqË$|
I�F ?9?�G�R G�[�A F Q�=<?�I�O�F =�oL?VADI�G�?�;�_`U�R G�ADQ * Ä

ADQ�~V=�?�Ë�¢�F M�C�OBG f Å�Å�je?BI�Q ~V?`ADI�G�F O5R QW[H;�A F Q�=DË9k�[�Q�_`U�;�O�F ?BQ�=P~�F ADI<��M�C�O�G f Ê�jeOBGHK�G�;�R ?�ADI�;�A5F =rADI�F ?�O�GH?BADO�F][�ADG�E

?�;�_�U�R GV?BQ�C�ADI�GHOB=r;�=�E`G�;�?�ADGHOB=�ADQ�~V=�?`;�OBGVQ K�GHO�OBGHU�OBGH?BGH=LADG�E�~�F ADI{O�GH?BUWG�[�A�ADQ3ADI�GVQ�OYF M�F =�;�R¼?Y;�_`U�R GV~VI�F]R G�_`Q�?BA

=�Q�O�ADI�GHOB=�Q�=�GH?3;�=�E�?BGHK�GHO�;�RLQ�=�GH?$F =ºADI�G�?BQ�C�ADI�G�;�?�ADGHOB=JU�;�OBAqQ�T.ADI�G5;�OBG�;5E)O�Q�U�Q�C�AcË�Ç7Q�R C�_`= f Ä�j�Q�T.A ;�i�R G f È�j

OBGHUWQ�OBAD?9ADI�G3OBGH?BC�R AD?�T�Q�O�;`?BUWG�[HF ��[H;�A F Q�=<ADI�;�A}[�Q�=�ADOBQ�R ?5T�Q�O9ADQ ~9=��\?BUWG�[HF ��[x��h�G�E}GHc�G�[�AD?�Æ�ADI�OBGHG�M�OBQ�C�U��\?BUWG�[HF ��[

?BGHAD?eQ�TW;�M�G�E)C�_{_sF GH?�Æ�;�=�E{;x?BG�[�Q�=�E�Q�O�E)GHOZUWQ�R >L=�Q�_sF];�R)Q�TW[�Q�I�Q�O�AZ?�F ÜHGVGH?�A F]_s;�ADG�E�Q�=sADI�F ?ZO�GH?BADO�F][�ADG�E$?�;�_`U�R G_Ë

|
I�G$GHc�G�[�A�Q�T�ADI�Gº_sF]R]F A ;�O�>�GHh�G�_�U�A F Q�=SQ�=�_{;�R GH?�X�?Y[\I�QLQ�R]F =�MvF ?`=�Q ~d?BADOBQ�=�M�GHOY¹qADI�GºF =�[�OBG�;�?BGJF =<M�OY;�E)C�;�A F Q�=

O�;�ADGH?JF ?$=�Q ~ ;�i�Q�C�A$Ê�Ë * UWGHO�[�GH=LA ;�M�G�U�Q�F =LAD?�ËP|
I�F ?$OBGH?BC�R A�?BC�M�M�GH?BAD?�ADI�;�A$ADI�G{Q K�GHOY;�R]R
?Y;�_`U�R Gr_s;B>S?BA F]R]R
i�G

;�c�G�[�ADG�E5iL>�?�Q�_`G�OBGH?�F]E)C�;�R�E�F OBG�[�AxGHc�G�[�AD?lQ�T�ADI�G�G�;�OBADI�� C�;�o�G3ADI�;�AVOBG�E)C�[�G`?�[�I�QLQ�Rz;�[\I�F GHK�G�_�GH=�AD?�Ë� ZQ�ADG$ADI�;�A

ADI�F ?�=�GHM�;�A F K�GºGHc�G�[�AJF ?�[�Q�=�?YF ?BADGH=�A}~�F ADIaADI�G�GHKWF]E)GH=�[�G�?�I�Q ~V=ÛF =n��M�C�OBG f Å�É�jqÆ7~VI�GHOBGPF =�=�GHOJ_VC�=�F][HF U�;�R]F A F GH?

ADI�;�A$?BC�c�GHOBG�Ev_`Q�OBG{?BGHO�F Q�C�?�E�;�_s;�M�G{OBG�[�Q�OYE)G�E�R Q�~eGHO�M�O�;�E)C�;�A F Q�=nO�;�ADGH?�T�Q�O$ADI�Gr[�Q�I�Q�OBAD?�?BA F]R]R�F =�?Y[\I�QLQ�R�;�A



Ê�Ä

ADI�G�A F]_�G3Q�T�ADI�G{��C�;�o�G_Ë

w)Q�T';�O[Æ7Q�C�O5OBGH?�C�R AD?sI�;BK�G�iWQ�OB=�G�Q�=�ADI�GJGHc�G�[�AsQ�T�ADI�GS_{F]R]F A ;�OB>�GHh�G�_`U�A F Q�=�Q�=�ADI�GJ?BI�;�OBGºQ�T�UWGHQ�U�R G�F =

ADI�G}M�OBQ�C�UvI�;DK�F =�MJG�;�OB=�G�ES;�I�F M�Iv?�[�I�Q�Q�R7E�GHM�OBGHG_ËJ|
I�F ?s_`G�;�?BC�OBG�E)QLGH?�=�Q�A�A ;�o�G{ADI�G5?�G���C�GH=LA F];�RW=�;�ADC�OBG}Q�T

?�[�I�QLQ�R]F =�Mv;�[\I�F GHK�G�_`GH=LAD?�T�C�R]R >nF =LADQv;�[H[�Q�C�=LAcË{|
I�;�A5F ?�Æ
;�=�G�[�GH?B?�;�O�>a[�Q�=�E�F A F Q�=NT�Q�Os;�I�F M�IP?�[\I�QLQ�R
E)GHM�OBGHG�F ?

[�Q�_`U�R GHA F Q�=vQ�TZ;�R]R7R Q�~eGHO3G�E�C�[H;�A F Q�=�;�R�R GHK�G�R ? f U�O�F]_s;�OB>�;�=�E�¸'C�=�F Q�O�I�F M�IP?�[\I�QLQ�R]jqË$k}R ADI�Q�C�M�INF =¦Ã�A ;�R ><ADI�GHOBG

F ?r[�Q�_�U�C�R ?BQ�OB>�?�[�I�QLQ�R]F =�M�C�=LA F]RV;�M�GÂÅ�¾�Æq?BQvADI�;�A�GHK�GHOB>�iWQ�E)>a?BI�Q�C�R]EPM�GHA�ADI�G�¸¡C�=�F Q�OsI�F M�I�?�[\I�Q�Q�RlE)GHM�OBGHG_Æ

[�Q�_`U�R GHA F Q�=�OY;�ADGH?S;�O�Gr=�Q�AS;�[�ADC�;�R]R >�Å�É�ÉrUWGHO�[�GH=LAcËb¢
F M�C�OBG f Å�Ä�j�?BI�Q�~V?�o�GHO�=�G�RlE�GH=�?�F A�>^GH?�A F]_s;�ADGH?JQ�T�ADI�G

E�F ?�ADO�F i�C�A F Q�=�Q�TLADI�Gl?�I�;�OBG9Q�TLUWGHQ�U�R G5F =<;9M�OBQ�C�U�~�F ADIS;x¸¡C�=�F Q�OqI�F M�I�?�[\I�QLQ�R�E)GHM�OBGHG_Ëx|
I�GlC�=�E)GHOYR >WF =�M$M�OBQ�C�U�?

;�OBGxADI�Q�?BG�;�M�G�ETÊ�É�ADQ$Ê�¾3F = Å�È�È�Å9ADILC�?�C�=�;�c�G�[�ADG�E�iL>�ADI�G�_sF]R]F A ;�OB>}GHhLG�_`U�A F Q�=�Ë��SG�R G�;�OB={A�~eQ�ADI�F =�M�?�Ë�¢
F OB?BAcÆ

ADI�GHO�G5F ?�[�Q�=�?�F]E)GHO�;�i�R G�I�GHADGHOBQ�M�GH=�G�F A�>�F =J¸'C�=�F Q�OxI�F M�IJ?�[\I�Q�Q�R¶M�OY;�E)C�;�A F Q�=�O�;�ADGH?[ËVw)G�[�Q�=�E·ÆLADI�GH?BG�O�;�ADGH?�;�U�UWG�;�O

ADQ`iWG�I�F M�I�GHO9F =5ADOBG�;�ADG�E`ADQ�~V=�?�Ë�|
I�F ?x_�G�;�=�?7ADI�;�A7ADI�G�UWQ�U�C�R];�A F Q�=5ADI�;�A9[H;�=5UWQ�ADGH=LA F];�R]R >}M�O�;�E)C�;�ADG$T�OBQ�_�I�F M�I

?�[�I�QLQ�RLF ?
OBG�R];�A F K�G�R >�R];�OBM�GHO9F =5ADO�G�;�ADG�E�ADQ ~V=�?[Ëq|7I�F ?�_{F M�I�A7iWG�E)C�GZADQ{_{;�=�>�T¡;�[�ADQ�OB? f O�GHM�F Q�=�;�RY?�[\I�Q�Q�R�UWQ�R]F][HF GH?�Æ

I�GHADGHO�Q�M�GH=�GHQ�C�?�?�[\I�QLQ�R.GH=�E)Q ~�_�GH=�AD?�Æ�E�F c�GHOBGH=�A9?BQW[HF];�R�i�;�[�o�M�OBQ�C�=�E)?�Æ¶GHA [/Ë]jqË`:{Q�?BA�Q�T�ADI�G�_�;�OBG3=�Q�A�R]F o�G�R >JADQ

K.;�OB>S_VC�[�I�Q K�GHO�A F]_`G_Æ�?BQ5ADI�;�A�[�Q�=LADOBQ�R]R]F =�MST�Q�O9ADQ ~V=r��h�G�E5GHc�G�[�AD?�A ;�o�GH?�[H;�OBG�Q�T�ADI�G�_�ËVÀ�ADI�GHO�T';�[�ADQ�OB?5_s;B>

K.;�OB><Q K�GHO�A F]_`Gr;�=�EvE�F c�GHOBGH=LA R >�;�c�G�[�A�?BC�i�?�G���C�GH=LA{[�Q�I�Q�OBAD?�~�F ADI�F =@;5M�F K�GH=nADQ�~V=�F =v~�;D>L?$Q�C�O3?BGHA3Q�T�;�M�G

E)C�_s_sF GH?�[H;�=�=�Q�A`[H;�U�ADC�OBG_Ëx|�Q�;�[H[�Q�C�=LA3T�Q�OqADI�GH?BG�?BQ�C�O�[�GH?qQ�TzE)>L=�;�_sF][�I�GHADGHOBQ�M�GH=�G�F A�>P;�[�O�Q�?B?3_VC�=�F][HF U�;�R]F A F GH?

;�=�E�UWQ�?B?�F i�R >�[�Q�OBOBG�R];�ADG�E�[�Q�_`UWQ�?�F A F Q�=^GHc�G�[�AD?s~�F ADI�F =aG�;�[�I�ADQ ~9=�Æ
~qG�I�;DK�GJOBGHOBC�=Û;�R]R�Q�C�O}OBGHM�O�GH?B?�F Q�=�?}Q�=

;�?�R]F M�ILA R >�E�F c�GHOBGH=LAr_`G�;�?BC�O�G�Q�T�Q�C�A [�Q�_`G_Ë��SG�OBGHUWG�;�ADG�ESADI�Gn;�=�;�R >�ÜHGH?�Q�=NADI�G�[�Q�=�E�F A F Q�=�;�R7I�F M�IN?�[\I�QLQ�R

M�O�;�E�C�;�A F Q�=�O�;�ADG_Æ�=�;�_`G�R >JADI�G$?BI�;�O�G3Q�T
_s;�R GH?lI�Q�R]E�F =�M<;�A}R G�;�?BA5;�I�F M�Ir?�[\I�QLQ�R
E�GHM�OBGHG$Q�K�GHO�ADI�G3UWQ�U�C�R];�A F Q�=

Q�T�_s;�R GH?�~VI�Q�I�;�E�;�A�R G�;�?BAº[�Q�_`U�R GHADG�E�¸'C�=�F Q�O3I�F M�Iv?�[�I�QLQ�R�Ë<u�GH?BC�R AD?ºT�Q�Oº;�R]RWADI�Gs?BUWG�[HF ��[H;�A F Q�=�?ºE�F ?Y[�C�?B?BG�E

;�iWQ K�G�;�OBG�OBGHUWQ�OBADG�EJF =�ADI�G{R Q�~eGHOlU�;�=�G�RLQ�T�A ;�i�R G f È�jqË�k}R]RLADI�G�U�OBGHKWF Q�C�?V��=�E�F =�M�?�;�O�G�[�Q�=���O�_�G�E�~�F ADIJUWQ�F =�A

GH?BA F]_{;�ADGH?�Æ.~VI�F][\In;�R ADI�Q�C�M�I�?�R]F M�ILA R >ºI�F M�I�GHO�;�OBG$?BA ;�A F ?BA F][H;�R]R >aF =�E�F ?BA F =�M�C�F ?�I�;�i�R G{T�OBQ�_dADI�G3U�O�GHKWF Q�C�?9Q�=�GH?�Ë

À�K�GHO�;�R]R�ÆWADI�GH?BG5OBGH?BC�R AD?sF =�E�F][H;�ADGsADI�;�A`Q�=@;DK�GHOY;�M�GrF =SADI�G
Å�Å * ADOBG�;�ADG�EºADQ�~V=�?�;�iWQ�C�A�Ä�É�É�_s;�R G5ADGHGH=�;�M�GHOB?

[�Q�_`U�R GHADG�E�I�F M�Ir?Y[\I�QLQ�R�i�G�[H;�C�?BG}Q�TWADI�G�GHh�G�_`U�A F Q�=NT�OBQ�_ ÇV:<w{~VI�Q�~eQ�C�R]E�Q�ADI�GHO�~�F ?BG�I�;DK�G�E)O�Q�U�UWG�E5Q�C�AcË



Ê�¾

�SG�ADI�C�?�[�Q�=LADO�F i�C�ADG�ADQ�ADI�G�R]F ADGHO�;�ADC�O�G�iL>5?BADOBGH?�?�F =�M$ADI�;�AcÆ�;�U�;�O�A`T�OBQ�_t?�GHOBKWF][�G5;�=�E$ADI�G�F]_�U�R]F G�E�R Q�?�?eQ�T�R];�iWQ�O

_s;�O�o�GHA5GHh�UWGHO�F GH=�[�G f k�=�M�O�F ?BA f Å�È�È�É�jqÆ8ÃH_ViWGH=�?�;�=�ErK.;�=�E)GHO�p3R];�;�CL~ f Å�È�È�¾�jqÆeGHA [/Ë]jqÆZADI�G�GHh�F ?BADGH=�[�G�Q�T7ADI�G

[�Q�_`U�C�R ?BQ�OB>@_{F]R]F A ;�OB>�E)OY;�T�AJ_s;D>nI�;DK�G�;�=�GHc�G�[�A5Q�=^?BC�i�?�G���C�GH=LA$G�;�O�=�F =�M�?5iWG�[H;�C�?BG�Q�T9R Q�~eGHOsG�E�C�[H;�A F Q�=�;�R

;�ADA ;�F =�_�GH=�AD?�Ël|�Q{Q�C�OVoL=�Q ~�R G�E�M�G3ADI�F ?�F ?};�=�Q K�G�R���=�E�F =�M�Æ�;�=�E�U�OBQ K�F]E)GH?};�=�GH~ÉF =�?BADO�C�_`GH=LA$T�Q�OVG�E�C�[H;�A F Q�=�Ë

¾ 'HG Ç�0V.1>�@d6�>8`E?9,�:<@B.1?9>80!`�7�À�?9*-,/,�ÂO,�.1?�0^eh?9*-,J,�ÄE,�243-?9>80!`È0^`Ée�,�24@B68,�7�Å¤79.]*�0E0!68>8`�[�'

�SGlI�;DK�G�?BI�Q�~V=�ADI�;�AZADI�GlGHh�G�_`U�A F Q�=PT�OBQ�_�Ç9:rw$M�O�;�=LADG�E�F =�ADI�G�;�T�ADGHO�_s;�ADI�Q�TLADI�GlG�;�OBADI�� C�;�o�G}E�GHADGHO�_sF =�G�E

;�=ºGHhLQ�M�GH=�Q�C�?�F =�[�O�G�;�?BGsF =�_s;�R GH?�X�?�[\I�Q�Q�R]F =�M�Ë7�SG�I�;DK�G{;�R ?BQ5U�OBQ K�F]E)G�E�GHKWF]E�GH=�[�G`ADI�;�AxADI�F ?3F =�[�OBG�;�?BG�~�;�?$E)C�G

ADQ�ADI�G�_sF]R]F A ;�O�>�GHh�G�_�U�A F Q�=�;�=�E5=�Q�AlADQ�ADI�G$G�;�OBADI�� C�;�o�GJF AD?BG�R]T�Ëx�SGJ[H;�=rADI�GH=<?�;�T�G�R >�F =�ADGHO�U�OBGHA5;�=�>�[�I�;�=�M�G

F =nT�G�_s;�R GH?�X.?�[\I�QLQ�R]F =�Mr;�?lADI�G�[H;�C�?Y;�R¶GHc�G�[�AlQ�T�_{;�R GH?�X.?�[�I�QLQ�R]F =�Mr;�[\I�F GHK�G�_`GH=�AD?[Ë

|�;�i�R G f Å�É�j�OBGHUWQ�OBAD?qADI�G`OBGH?BC�R AD?eQ�T�ADI�G�Ã�¿�GH?BA F]_{;�ADGH?VQ�T¶G�� C�;�A F Q�= f Ä�jqË
k�?qU�OBGHKWF Q�C�?�R >_ÆWF =�ADI�GlC�U�U�GHOeU�;�=�G�R

ADI�G�E)GHUWGH=�E)GH=LAVK¶;�OYF];�i�R G�F ?�ADI�G$?�I�;�OBG3Q�T7T�G�_s;�R GH?sF =�ADI�G�M�OBQ�C�Ur~�F ADIa;�A5R G�;�?BA5;�I�F M�Ir?�[\I�QLQ�R
E�GHM�OBGHG�Ã
F =�ADI�G

R Q�~eGHOlU�;�=�G�R¶~qG{R Q�Q�ov;�A�[�Q�=�E�F A F Q�=�;�R.M�OY;�E)C�;�A F Q�=�OY;�ADGH?�Ë

À�K�GHO�;�R]R�Æ ADI�G�OBGH?�C�R AD?
UWQ�F =LAzADQ�;
?�F M�=�F ��[H;�=�A�[H;�C�?�;�R¬GHc�G�[�A
Q�T�iWQ >L?�X¬?Y[\I�QLQ�R]F =�M9Q�=$M�F O�R ?�X�Ë
kl?�~eGl_�Q K�GZADQ�~`;�OYE)?

O�F][�I�GHO3?BUWG�[HF ��[H;�A F Q�=�?�Æ�ADI�G5U�OBG�[HF ?�F Q�=vQ�T
ADI�G5GH?BA F]_s;�ADGPF =�[�OBG�;�?BGH?�[�Q�=�?�F]E)GHO�;�i�R >r~VI�F]R G5ADI�GsUWQ�F =�A`GH?BA F]_{;�ADG<F ?

?BC�i�?BA ;�=LA F];�R]R >�?BA ;�i�R G_Ë�Ã�A<F ?ºOBG�;�?B?BC�O�F =�M�ADI�;�A�ADI�GrGH?BA F]_{;�ADG�EaGHc�G�[�AºOBGHUWQ�OBADG�E�F =�[�Q�R C�_`= f Ä�jqÆx~VI�GHO�G�ADI�G

C�=�E)GHO�R >�F =�M�?Y;�_`U�R GrF ?�R]F]_{F ADG�EJADQJADQ ~9=�?$ADI�;�A�?�C�c�GHO�G�Eº=�QvE�;�_s;�M�Gs~9I�;�AD?BQLGHK�GHO�ÆeF ?$KWF OBADC�;�R]R >rADI�G5?Y;�_`Gr;�?

ADI�Q�?�G�GH?�A F]_s;�ADG�E}Q�=ºADI�GsT�C�R]R�?Y;�_`U�R G`Q�T
_9C�=�F][HF U�;�R]F A F GH?[Ë7Ã�=ºADI�F ?x?�U�G�[HF ��[H;�A F Q�=�ÆLOBQ�i�C�?�AeADQ}UWQ�ADGH=�A F];�RLO�GH?�F]E)C�;�R

GHc�G�[�AD?�Q�T�Q�ADI�GHO�F =LADGHOBK�GH=�A F Q�=�?J[�Q�O�OBG�R];�ADG�Er~�F ADI�ADI�G�GHh�G�_�U�A F Q�=�T�OBQ�_ Ç9:rw·ÆZ;�=�F =�[�OBG�;�?�G�Q�T�Å5UWGHO�[�GH=LA ;�M�G

UWQ�F =LA$F =n_s;�R GH?�X¶I�F M�I�?�[\I�Q�Q�R¶M�OY;�E)C�;�A F Q�=�OY;�ADG3O�;�F ?BGH?lADI�;�AVQ�T
T�G�_{;�R GH?9iL>P;�iWQ�C�A!É�Ë * U�Q�F =LAD?�Ë

�SGa[H;�=@GHK¶;�R C�;�ADG<ADI�GnF]_�U�;�[�AsQ�TeADI�G�?BQ�[HF];�R�F =�ADGHO�;�[�A F Q�=�GHc�G�[�APF =�ADGHOY_`?{Q�TeUWGHOr[H;�U�F A ;aÂ3Á`½�Ë9u7G�[�GH=LA

À3�8ÇVÁçGH?BA F]_s;�ADGH?}��=�E�;�=�G�R];�?BA F][HF A�>�Q�T�?BADG�;�E)>L�\?BA ;�ADGºUWGHO�[H;�U�F A ;�Â$Á�½@ADQ�;DK�GHO�;�M�Gº>�G�;�OB?�Q�T�G�E)C�[H;�A F Q�=aQ�T

;�iWQ�C�A!É�Ë]» f À3�9ÇVÁ f Ä�É�É�Ê�jDjqË�Àx=�ADI�G3i�;�?YF ?9Q�T�ADI�F ?9��M�C�OBG_Æz;`UWGHO�_{;�=�GH=�A$F =�[�OBG�;�?BG$Q�T7Å`UWGHO�[�GH=LA ;�M�G�U�Q�F =LA�F =

_s;�R GxI�F M�I��\?�[\I�Q�Q�R)M�OY;�E)C�;�A F Q�=sO�;�ADGH?e~eQ�C�R]E�U�GHOY_s;�=�GH=LA R >�O�;�F ?�GxU�GHO9[H;�U�F A ;3Â3Á`½�iL>TÉ�Ë�Ä * UWGHO�[�GH=�A ;�M�G9U�Q�F =LAD?�Ë



Ê�»

À�K�GHOYR Q�Q�o�F =�M5ADI�G`?BQ�[HF];�R�F =�ADGHOY;�[�A F Q�=�GHc�G�[�AV~eQ�C�R]EJR G�;�E}ADQ�;�=JC�=�E)GHOBGH?�A F]_s;�ADG�Q�T
É�Ë�Å�Å`UWGHO�[�GH=LA ;�M�G�UWQ�F =�AD?$T�Q�O

ADI�G�Q�K�GHO�;�R]R�F =�[�OBG�;�?BG�F =�U�GHO$[H;�U�F A ;{Â3Á`½�Ë

w)ADO�F][�A R >s?�U�G�;�o�F =�M�Æ�Q�C�O�E�;�A ;�E�Q$=�Q�A�;�R]R Q ~tC�?qADQ�?�;D>r_9C�[�IS_�Q�OBG_Ëx:sQ�O�GHQ K�GHO�ÆLQ�=�G5_s;B>r��C�GH?BA F Q�=º~VI�GHADI�GHO

ADI�G�_`G�;�=�F =�M3Q�T�ADI�G9U�;�O�;�_`GHADGHOe~eGlI�;DK�G}F]E)GH=�A F ��G�E�I�F =�M�GH?ZQ�={ADI�GV?�U�G�[HF ��[
A�>LUWGVQ�TWF =�ADGHO�;�[�A F Q�=º~qG�_`Q�E)G�R G�E·Ë

À�C�O�G�[�Q�=�Q�_`GHADO�F][�_�QWE)G�R�Q�=�R >t;�R]R Q�~V?<T�Q�Or_s;�R GH?�ADQvGHhLGHOBAr;�=�GHc�G�[�AsQ�=çT�G�_s;�R GH?�Æ`;�=�E^F ?P;�M�=�Q�?BA F][�;�iWQ�C�A

ADI�GJ[�Q�=LK�GHOB?BG_Ë`kÚ=�;�ADC�O�;�R���OB?BAlGHh�ADGH=�?�F Q�=SQ�T�ADI�GJ_`Q�E)G�R�~eQ�C�R]E�iWG�ADQS;�R]R Q�~ÍT�Q�O�ADI�F ?�O�GHK�GHOB?BG}GHc�G�[�AcË�kl?s;�=

GHh�;�_`U�R G_ÆV[�Q�=�?�F]E)GHO}ADI�GvT�Q�R]R Q�~�F =�MSG�_`U�F O�F][H;�R�_`QWE�G�R�Æ
~VI�GHOBGST�Q�O�?YF]_`U�R]F][HF A�>a~qG�I�;DK�GJ=�GHM�R G�[�ADG�E�[�Q�K¶;�OYF];�ADGH?

Q�ADI�GHO9ADI�;�=�ADI�Q�?BG$Q�T�F =LADGHOBGH?BAcË

í1�îðï ó ô � õNø � ùí úï õPûd�îðï f »�j

í.úîðï ó ô ú õNø ú ùí �ï õuÊd½�îðï�õPû�úîðï

~VI�GHOBGË½�î ïºF ?lADI�G�E)C�_s_V>ST�Q�O9ADI�G�_{F]R]F A ;�OB>JGHh�G�_�U�A F Q�=�;�=�E�ø � f ø ú jV[H;�U�ADC�OBGH?lADI�G�[H;�C�?�;�R�GHc�G�[�A�Q�T
_s;�R GH?�X

f T�G�_s;�R GH?�X]jZM�O�;�E)C�;�A F Q�=<O�;�ADGH?`Q�=�ADI�Q�?BG$Q�T7T�G�_s;�R GH? f _s;�R GH?�jqË3|7I�G�[�Q�OBOBGH?�U�Q�=�E�F =�MsOBG�E�C�[�G�E�T�Q�O�_`?}T�Q�O}_s;�R GH?�X

;�=�EJT�G�_s;�R GH?�X�I�F M�I�?�[�I�QLQ�R¶M�O�;�E)C�;�A F Q�=rO�;�ADGH?9~qQ�C�R]E}ADI�GH=�iWG�¹

ùí �ï ó Ì � õ ø �Å�§�ø � ø ú Êd½�ï�õuÍ �ï f * j

ùí úï ó Ì ú õ Å
Å�§�ø � ø ú

Êd½�ï�õuÍ úï

|
ILC�?�ÆZGHK�GH=ÚF =@ADI�G�U�OBGH?�GH=�[�G�Q�T�;nT�GHG�E)i�;�[\o�GHc�G�[�APT�OBQ�_ T�G�_{;�R GH?�ADQÛ_s;�R GH?�Æ�Q�C�O<F]E)GH=LA F ��[H;�A F Q�=t?BADO�;�ADGHM�>

[�Q�=�?YF ?BADGH=�A R >nGH?BA F]_s;�ADGH?sADI�G�U�;�O�;�_`GHADGHO�ø � Æ
ADI�GS[H;�C�?�;�R�GHc�G�[�A5Q�T7iWQ >L?�X
M�O�;�E)C�;�A F Q�=^O�;�ADGH?5Q�=�M�F O�R ?YX�Ë Ã�AJF ?

[HR G�;�O�ADI�;�A5~�F ADI�Q�C�O�E�;�A ;º~eG�[H;�=�=�Q�As?�;B>t;�=L>LADI�F =�MN;�iWQ�C�A�ø ú Ëa�7GHArF]TZ~eG�;�OBG�~�F]R]R]F =�MSADQ@;�?B?�C�_`GJADI�;�A

ADI�F ?$U�GHGHO�GHc�G�[�A�F ?$=�Q�A3M�GH=�E)GHO��\?BUWG�[HF ��[/Æ�_`G�;�=�F =�Mnø � ó ø ú ÆWADI�GH=�ADI�GsGH?BA F]_s;�ADGH?�U�OBGH?BGH=LADG�E�F =�A ;�i�R G f Å�É�j

;�R]R Q�~�C�?`ADQ�O�G�[�Q K�GHO3ADI�G}?BQ�[HF];�R
_VC�R A F U�R]F GHO�Æ�=�;�_`G�R >�ADI�G}Q K�GHO�;�R]RWGHc�G�[�A`Q�TZ;�=�F =�F A F];�R�GHhLQ�M�GH=�Q�C�?{F =�[�O�G�;�?BG}Q�T

Å�UWGHO�[�GH=LA ;�M�G3UWQ�F =�A3F =n_{;�R GH?�XLM�O�;�E)C�;�A F Q�=�O�;�ADGH?�¹V_s;�R G$M�O�;�E)C�;�A F Q�=�OY;�ADGH?V~�F]R]RLGHK�GH=LADC�;�R]R >�F =�[�OBG�;�?BG�iL> �� rªÎ Ý
UWQ�F =LAD?l;�=�E{T�G�_s;�R GH?qO�;�ADGH?qi�> Î� rªÎ Ý

UWQ�F =�AD?�Ë�Ã�={Q�C�O�_`Q�?BAZU�OBG�T�GHO�OBG�E`?BUWG�[HF ��[H;�A F Q�= f «ø�ó ÉYÏ]»���jqÆ�ADI�F ?�F]_`U�R]F GH?�;�=

F =�[�O�G�;�?BG_Æ.OBGH?�U�G�[�A F K�G�R >_Æ�Q�T7Å�Ë�È3UWGHO�[�GH=LA ;�M�G$UWQ�F =LAD?�T�Q�O�_s;�R GH?5;�=�E Å�Ë�Ê�T�Q�O�T�G�_{;�R GH?�Ë8Ã¬T�ADI�G�F =�F A F];�R�F =�[�O�G�;�?BG�F =



Ê *

ADI�G{_{;�R G3M�O�;�E)C�;�A F Q�=�O�;�ADG3~qGHOBG3UWGHO�_s;�=�GH=LAcÆWF AV~qQ�C�R]E}GHK�GH=LADC�;�R]R >�E)GHADGHO�_sF =�G{;�U�GHOY_s;�=�GH=LA$F =�[�OBG�;�?BG3Q�TDÉ�Ë]¾

UWGHO�[�GH=LA ;�M�G�UWQ�F =LAD?�F =rU�GHO}[H;�U�F A ;�Â3Á`½kË��SGJ[H;�=�_`Q�K�G�Q�=�G$?BADGHU^T�Q�O�~`;�O�Esi�>º=�Q�A F =�M{ADI�;�A5F =a_`Q�E)G�R f »�j7=�Q

[H;�C�?Y;�R.GHc�G�[�A5F ?};�R]R Q ~qG�E�ADQ�~qQ�OBo�;�_`Q�=�M<_s;�R GH?s;�=�Er;�_`Q�=�M<T�G�_s;�R GH?�Ëxk�_`Q�OBG$M�GH=�GHO�;�R�T�Q�O�_9C�R];�A F Q�=�Æ�ADI�GH=�Æ

~qQ�C�R]E�iWG�Q�=�G�~9I�GHOBG_Æ�iWGH>�Q�=�E�=�Q�A`iWG�F =�MºM�GH=�E)GHOB�\?�U�G�[HF ��[/Æ�ADI�F ?�GHc�G�[�A�;�R ?BQ�F =�Æ�C�GH=�[�GH?�UWGHQ�U�R G}Q�TzADI�G5?�;�_`G

?BGHh�~�F ADI�ADI�G3?�;�_`G�?BADO�GH=�M�ADI�ËV|
I�F ?�_s;�o�GH?�;�ADQ�A ;�R.Q�T�ADI�OBGHG�F]E)GH=LA F]T�>WF =�M<;�?B?BC�_`U�A F Q�=�?�Ëx¢)Q�O�_{;�R]R >W¹

í�îðï$ó�ôºõ�ø.ùí�ï�õuÊd½�îðïlõSû�îðï f ��j

~VI�GHOBGs=�Q�~­½�îðïSó ÅrF]T�ñ5F ?J_s;�R GS;�=�EJGHhLG�_`U�ADG�E�;�=�E¼½�î ïPó É5Q�ADI�GHO�~�F ?BG_Ë�|�Qa_{;�UnADI�GP;�iWQ K�GvF =�ADQ<Q�C�O

U�O�GHKWF Q�C�?�T�Q�O�_VC�R];�A F Q�=�?�Æ�OBG�[H;�R]RLADI�;�AqADI�G�M�OBQ�C�Uv_`G�;�=Nùí�ï$ó/��ïWùí úï õ f Å%§©��ïLj�ùí �ï Æ�~VI�GHOBG_��ï5F ?�ADI�Gl?�I�;�OBG�Q�T

_s;�R GH?}F =�M�OBQ�C�U�ò Ù�� Ë9|
I�GH=JADI�G3O�G�E)C�[�G�E)��T�Q�O�_dG�� C�;�A F Q�=�?�i�G�[�Q�_�G�¹

ùíª�ï ó Ì�õ ø
Å�§^ø ��ïvÊd½�ïlõ

´
�ï f È�j

ùí.úï ó Ì�õ Å�§^ø f ÅÐ§u��ïLj
ÅO§�ø Êd½�ï�õ

´
úï

�Z=�E)GHOlADI�GH?BGJ;�?B?BC�_`U�A F Q�=�?lQ�C�OlGH?BA F]_{;�ADG�E�U�;�O�;�_`GHADGHOsF]E)GH=LA F ��GH?`ADI�G�Q K�GHO�;�R]R�GHc�G�[�A�Q�T�M�O�;�E)C�;�A F Q�=PO�;�ADGH?`Q�=

F =�E�F KWF]E)C�;�RYM�O�;�E)C�;�A F Q�=�U�OBQ�i�;�i�F]R]F A�>_Ëx|
I�G$F]_`U�R]F][H;�A F Q�=PF ?eADI�;�Al;�={GHhLQ�M�GH=�Q�C�?�F =�[�OBG�;�?�GVQ�T�Å�UWGHO�[�GH=�A ;�M�GlUWQ�F =�A

F =SADI�G<_s;�R GsM�O�;�E)C�;�A F Q�=vO�;�ADGsi�OYF =�M�?{;�iWQ�C�AcÆ�ADI�O�Q�C�M�ISADI�G�_9C�R A F U�R]F GHO$GHc�G�[�AcÆq;�=@F =�[�OBG�;�?BG{Q�T8Å�Ë�ÅsU�Q�F =LAD?�F =

T�G�_s;�R GH?�X�M�O�;�E)C�;�A F Q�=ºU�O�Q�i�;�i�F]R]F A F GH?3;�=�E$Q�TBÄ�Ë�ÅVUWQ�F =LAD?`F =ºADI�Q�?�GlQ�T�_s;�R GH?[Ë7Ã�=�ADGHO�_`?�Q�TLUWGHO`[H;�U�F A ;�Â$Á�½�Æ�ADI�F ?

~qQ�C�R]E}>�F G�R]E�;`UWGHO�_s;�=�GH=�AxQ�K�GHO�;�R]R�F =�[�OBG�;�?BG3Q�TDÉ�Ë]¾�UWGHO�[�GH=LA ;�M�G$UWQ�F =LAD?�Ë

Ñ Ò�19-567Ë�45258�-5Õ 0�ÌZÐ Óx0¡ 3Ô7×

|
I�GVGHhWF ?�ADGH=�[�G`Q�TL?BQW[HF];�R�GHc�G�[�AD?�F =�G�E)C�[H;�A F Q�=DÆ�ADI�;�A�F ?qADI�G�[H;�C�?Y;�R¼GHc�G�[�A�GHh�GHOBADG�E$iL>5ADI�Gl?Y[\I�QLQ�R�;�[�I�F GHK�G�_`GH=LA

Q�T�?BQ�_�G<F =�E�F K�F]E)C�;�R ?�Q�=�ADI�Q�?BG�Q�T�=�G�F M�I�iWQ�C�O�F =�M�UWGHQ�U�R G_Æ�F ?º;s~�F]E)G�R >NF =LK�GH?BA F M�;�ADG�E�F ?B?�C�G{ADI�;�A�I�;�?º[�OBC�[HF];�R

F]_`U�R]F][H;�A F Q�=�?�Ëa¢�F O�?BAcÆ���C�;�=LA F]T�>WF =�M<ADI�GSF]_`U�R]F G�E�?BQ�[HF];�Re_9C�R A F U�R]F GHO�[�Q�=LADO�F i�C�ADGH?}ADQ�;�[�Q�OBO�G�[�AJ;�?�?BGH?B?�_`GH=LA�Q�T
á|� é�ÏçÜ�Ï7ókÏyÒÔØ�Ø�Ù[è�Ï&Ð�Ñ�ÒpÐ!ÓÁÔFÕ�¤\%^Ö�ÓÁÔ�¦�Õ5�Y	 à��



Ê��

ADI�G�ADOBC�G�Q�U�UWQ�OBADC�=�F A�>n[�Q�?BA`Q�TzOBGH?BQ�C�O�[�GH?sE)GHK�Q�ADG�E�ADQº?�[�I�QLQ�R]F =�M�Ësw)G�[�Q�=�E�Æ�ADI�G�?�I�;�UWG_Æ�?BADO�GH=�M�ADI�;�=�E�?BQ�C�O�[�G

Q�T�ADI�GH?BG3?�QW[HF];�R¶GHc�G�[�AD?5;�OBG�F]_`UWQ�OBA ;�=LAxG�R G�_`GH=LAD?}F =�ADI�G�E)GH?�F M�=�Q�T�GH�r[HF GH=LAV?�[�I�QLQ�R.?B>L?BADG�_`?�Ë

|
I�G�_s;Y¸¡Q�O<[�I�;�R]R GH=�M�G^F =d_`G�;�?�C�O�F =�MS?BQ�[HF];�R9F =LADGHO�;�[�A F Q�=�?vF ?�ADQ���=�E^;�=@GHh�Q�M�GH=�Q�C�?PT¡;�[�ADQ�O�?BI�F]T�A F =�MvADI�G

iWGHI�;BKWF Q�OeQ�T¶?BQ�_`G}F =�E�F K�F]E)C�;�R ?�F =P;VM�F K�GH=ºM�OBQ�C�U{?BQ�ADI�;�Ae?�QW[HF];�R�GHc�G�[�AD?3[H;�=�iWG�F]E)GH=LA F ��G�E3iL>�R QLQ�oWF =�MJ;�AZI�Q ~

Q�ADI�GHO�_`G�_ViWGHOB?[ÆLC�=�;�c�G�[�ADG�E5iL>�ADI�G$?BI�F]T�AD��T';�[�ADQ�O�Æ.i�GHI�;DK�G_Ë

Ã�=aQ�C�O�GHh�GHOY[HF ?BGºADI�F ?}GHh�Q�M�GH=�Q�C�?5?BI�F]T�ADGHOJF ?}ADI�G�GHhLG�_`U�A F Q�=�T�OBQ�_Ò[�Q�_�U�C�R ?BQ�OB>�_sF]R]F A ;�OB>�?�GHOBKWF][�GºM�O�;�=LADG�E

ADQ^;�R]R�_s;�R GH?}i�Q�O�=niWG�T�Q�OBGGÅ�È�»�»SF =�ADI�OBGHG�OBGHM�F Q�=�?}Q�T
?�Q�C�ADI�GHOB= Ã�A ;�R > f ÇV;�_`U�;�=�F];�ÆxÅq;�?YF]R]F][H;�A ;v;�=�E�U�;�OBA�Q�T

½zC�M�R]F];�jqÆ
;�T�ADGHO`ADI�G?Å�È���É�G�;�OBADI�� C�;�o�G_Ë�w�F =�[�GºF =GÃ�A ;�R >�~eQ�_�GH=^;�O�G�=�Q�A�OBG�� C�F OBG�EsADQSE�Q<_sF]R]F A ;�OB>r?BGHOBK�F][�G_Æ�~eG

;�OBG�?BC�OBG�ADI�;�A�ADI�G�GHhLG�_`U�A F Q�=^E�F OBG�[�A R >�;�c�G�[�AD?`Q�=�R >a_s;�R GH?�X�Q�C�A [�Q�_`GH?�Æ
;�=�E{~eGJ[H;�=PC�?BGºF AlADQ�GH?BA F]_s;�ADG}ADI�G

[H;�C�?Y;�R�GHc�G�[�AeQ�TW_s;�R GlI�F M�I{?�[�I�QLQ�R¼M�O�;�E�C�;�A F Q�={O�;�ADGH?qQ�=ST�G�_s;�R GlM�O�;�E)C�;�A F Q�=�O�;�ADGH?�Ë�kÚ_s;Y¸¡Q�O�[�Q�=�[�GHOB=<F ?qADI�;�A

ADI�G�GHh�G�_�U�A F Q�=NF ?}[HR G�;�OYR >a[�Q�OBOBG�R];�ADG�EJ~�F ADIrADI�G�G�;�OBADI���C�;�o�G_Æ
;�?BI�Q�[\o�[�Q�_{_`Q�=PADQS_{;�R GH?5;�=�ErT�G�_s;�R GH?�Ël�SG

[�Q�=LADOBQ�R�T�Q�O3ADI�F ?�U�Q�?�?�F i�F]R]F A�>PADI�O�Q�C�M�IN;�=@;�U�U�O�Q�U�O�F];�ADGsOBGH?�G�;�O�[\IÛE)GH?�F M�=�ËJÀ�C�O�F =�?BADOBC�_`GH=�AcÆ�~VI�F]R G�[\I�;�=�M�F =�M

_s;�R GH?YX�iWGHI�;BKWF Q�O�Æ$E)Q�GH?º=�Q�AS;�R ADGHOºADI�G^[�Q�_`UWQ�?�F A F Q�=tQ�T�C�=�E�GHO�R >WF =�MvM�OBQ�C�U�?[Æq?BQnADI�;�A�~qG^[H;�=�[�Q�=���E)GH=LA R >

F =LADGHOBU�OBGHA`Q�C�O�O�GH?BC�R AD?�;�?3ADI�G�O�GH?BUWQ�=�?BG}Q�TzM�F OYR ?�ADQ�ADI�G}iWGHI�;DK�F Q�O3O�;�ADI�GHO�ADI�;�=vADI�G�[\I�;�OY;�[�ADGHO�F ?BA F][�?}Q�T�iWQ >L?�Ë

|
I�F ?{F ?�F]_`UWQ�OBA ;�=LA�?�F =�[�G�F A�F ?3Q�T�ADGH=vG�;�?�F GHOºT�Q�O�;�U�Q�R]F][�>�_s;�o�GHO$ADQn;�c�G�[�A�UWGHQ�U�R G�X ?3iWGHI�;DK�F Q�OB?3OY;�ADI�GHO�ADI�;�=

ADI�G�F O9GHh�Q�M�GH=�Q�C�?�[\I�;�O�;�[�ADGHO�F ?BA F][�?�Ë

À�C�O���=�E�F =�M�?e?�C�M�M�GH?BA�;l?BADOBQ�=�M5GHc�G�[�AxQ�T�[�Q�_`U�C�R ?�Q�OB><_sF]R]F A ;�O�>�?BGHO�KWF][�G�Q�=JI�F M�IJ?Y[\I�QLQ�R¶M�O�;�E)C�;�A F Q�=JO�;�ADGH?�Ë

|
I�G���OB?BAD�\?BA ;�M�G5OBGH?�C�R AD?3?BI�Q�~�ADI�;�A�ADI�G5GHhLG�_`U�A F Q�=@T�OBQ�_ ÇV:<wSF =�[�OBG�;�?�G�EºADI�G5?BI�;�O�G5Q�TZ_s;�R GH?º;�[\I�F GHK�F =�Mn;

I�F M�IJ?Y[\I�QLQ�R�E)GHM�OBGHG�iL> Ê�Ë * UWGHO�[�GH=LA ;�M�G3UWQ�F =LAD?�Ë��SG�;�R ?BQrE�GHADG�[�ADG�E�;�?BADOBQ�=�M�F =�Æ�C�GH=�[�G`Q�T�_s;�R GH?VQ�=�T�G�_s;�R GH?�¹

;�=çF =�[�OBG�;�?BG�Q�TiÅºUWGHO�[�GH=LA ;�M�G�UWQ�F =LArF =�ADI�Gn_{;�R G�M�O�;�E)C�;�A F Q�=@O�;�ADG�OY;�F ?BGH?{ADI�;�A{Q�T�T�G�_s;�R GH?�i�>�;�iWQ�C�A
É�Ë *

UWGHO�[�GH=LA ;�M�G�UWQ�F =LAD?�ËS|
I�G{?BC�_ Q�T�ADI�Q�?BG{A�~eQ<GHc�G�[�AD?[ÆxF]T�U�GHOY_s;�=�GH=LAcÆz~qQ�C�R]EaF]_`U�R >N;�=�F =�[�OBG�;�?BGSF =�?BADG�;�E)>L�

?BA ;�ADGlUWGHO9[H;�U�F A ;�Â$Á�½�Q�T�É�Ë�Ä * UWGHO�[�GH=LA ;�M�GlUWQ�F =LAD?�Ã�=�GHM�R G�[�A F =�M�ADI�GV?BQ�[HF];�R�_9C�R A F U�R]F GHOZQ�T�?�[�I�QLQ�R]F =�M�Æ¼~qGV~qQ�C�R]E

GH?BA F]_{;�ADGr;�=@F =�[�OBG�;�?�G5Q�TzQ�=�R > É�Ë�Å�»}UWGHO�[�GH=LA ;�M�GsUWQ�F =�AD?[Ë�|7I�F ?`GHK¶;�R C�;�A F Q�=aQ K�GHOYR Q�Q�oL?$Q�ADI�GHO�T�Q�O�_�?�Q�Tz?BQ�[HF];�R

OBGHADC�OB=�?xADQ{G�E�C�[H;�A F Q�=�OBG�[�GH=LA R >�F]E)GH=LA F ��G�E5iL>ºADI�G{R]F ADGHO�;�ADC�O�G_Ë&Ã�=�ADC�OB=DÆLADI�GH?BG�;�O�G�_s;�M�=�F ��G�E5i�>ºQ�C�OVO�GH?BC�R AD?�¹



Ê�È

;{M�F K�GH=^GHh�Q�M�GH=�Q�C�?�F =�[�OBG�;�?BGSF =�G�E)C�[H;�A F Q�=^=�Q�A�Q�=�R >@F]_�U�OBQ K�GH?[Æ
?�;D>_Æ7ADI�G�I�G�;�R ADI^?BA ;�ADC�?}Q�T
ADI�Q�?BGvE�F O�G�[�A R >

ADOBG�;�ADG�Esi�C�A$;�R ?BQ{ADI�G�G�E)C�[H;�A F Q�=<Q�T�=�G�F M�I�iWQ�O�F =�M5UWGHQ�U�R G$~VI�Q5~�F]R]R�ÆzF =�ADC�OB=�Æ�iWG�I�G�;�R ADI�F GHO�Ë



Ä�É

× Ì�Î Ì�0�Ì�-567Ì�Ô

Ø©Ù<Ú�Û�ÜKÝLÞ{ß¤àÆá�âLãäÜKå ÆÐæ�k :rF][�O�Q�T�Q�C�=�E�;�A F Q�=@T�Q�O{w)QW[HF];�R0Ã�=�[�OBG�;�?�F =�M�u7GHADC�OB=�?5F = g C�_s;�= ÇV;�U�F A ;�R�k}[H[�C�_9C��
R];�A F Q�=DÆHç¦èÆ��³A­�¶�©c­�´hª$¿n¬]��­�µ·³A´�¬éf6À8±N¬Aµ·¬]��²�±c¯ Æ¶k�C�M�C�?BA�Å�È�È�»�ÆEê<ê<ê f Ê�jqÆ *�* È�ë���É�Ä�Ë
âLåFìîíBÜLïñð¡ßVâ¢á�òkØ©åFÝKãäó{ïñô Æ�æ g Q�~Òm
;�O�M�G�k�OBGºADI�G�w)Q�[HF];�R�GHADC�OB=�?}ADQN�eE)C�[H;�A F Q�=F� ��K�F]E)GH=�[�G�T�OBQ�_
Ç7Q�_`U�C�R ?BQ�O�>5w�[\I�QLQ�R]F =�M�m�;D~V?[ÆHç�F =ºÅ�Ë�Å�GHOB=�;�=�o�G�;�=�E$p�Ë�u7Q�M�Q�c�ÆYG�E)?�Ë�Æ1õkö�À-÷N�6³A±�­f¬c©N±N¬_µ·¬<�6²�±�¯�³Aµ·µ���³A´äÆ
¿7Q�R�Ë�Å�¾�Æ
ÇV;�_9i�O�F]E�M�G_Æ�:sk5¹z:�Ã¬|ç½�OBGH?B?[Æ�Ä�É�É�É�Æ.U�U�Ë�È�ë�¾�È�Ë

Ø©øLÚ�ãAÞ�ÜKù�à+úÁÚ�ÜLãAÝLÚSØ¦ò_â�åVìîû+â�ÙAðFÚ�Þýüýò_þ#ãAâ�å¡ôñÜKå ÆÁæpÃHE)GH=�A F A�>�;�=�E�w�[�I�Q�Q�R]F =�M�¹Sw)Q�_`G�m.GH?�?BQ�=�?rT�Q�OsADI�G
�e[�Q�=�Q�_sF][�?�Q�T��eE)C�[H;�A F Q�=�ÆHç�¿n¬]��­�µ·³A´
¬éf6À9±a¬Aµ·¬<�6²�±�Á
²�¶�©c­X³A¶|��­f©¼Æ�Ä�É�É�Ä�ÆKÿ�� f Ä�jqÆ�Å�Å�» * ë�Å�Ä�É�Å�Ë

Ø©åVÝLãAó�ïvô à!íBÜKïñð¡ßFâ�á�ò Æ-æ�m�F]T�GHA F]_�G��Z;�OB=�F =�M�?$;�=�E}ADI�G`¿5F GHAD=�;�_��zO�;5ÁeO�;�T�A$m.Q�ADADGHOB>�¹V��K�F]E)GH=�[�G{T�OBQ�_ w)Q�[HF];�R
w�G�[�C�O�F A�>ºk5E�_sF =�F ?�ADO�;�A F K�G�u�G�[�Q�O�E)?�ÆHç��Ð��©�­a²�±N³_µGÀ8±N¬Aµ�¬<�6²�±Á÷&©ä�c²�©c«DÆBÅ�È�È�É�Æ���� f Ê�jqË
â�åVì Ø©Þ{â�å���òÐþ#ãAßVÚ ÝKÚ ã ÆÃæ���I�>ÛÁZQP��Q�O�R]Er��;�O6Ã Ã$¿lGHADGHO�;�=�?��Z;�OB=t:sQ�O�G�ADI�;�=t ZQ�=LK�GHADGHO�;�=�?ä�[ÆHç
Å�È���È�Ë� �Åq�euyÆ¶�SQ�O�oWF =�M<½�;�UWGHOV=�Q�ËBÄ�È�È�Å�Ë
â�åFì Æ�æ��z?BA F]_s;�A F =�MrADI�Gr½Z;B>�Q�c^ADQaw�[�I�QLQ�R]F =�Mn�Z?�F =�M�ADI�G{¿}F GHAD=�;�_�����O�;rÁZOY;�T�A�m�Q�ADADGHOB>_ÆHç Å�È�È�Ä�Ë
 �Å��Zu�Æ¶�SQ�OBo�F =�M<½
;�UWGHOV=�Q�ËLÄ�É�» * Ë
â�åFìbúÁßVó{ìFÜ
	 ò�� Û�
-Ú åVï Æ�æ�|
~qQ���w)A ;�M�GH?sm.G�;�?�A�w�� C�;�OBGH?��z?BA F]_s;�A F Q�=<Q�T�k�K�GHO�;�M�G?ÇV;�C�?�;�R
��c�G�[�AD?}F =
:{Q�E)G�R ?�~�F ADI<;�O�F];�i�R G}|
O�G�;�A _`GH=�A+Ã�=�ADGH=�?YF A�>_ÆHç�¿n¬]��­�µ·³A´�¬éf�¶�»A©��Ð��©�­a²�±N³_µ��·¶�³A¶�²�¯N¶�²�±N³A´��~¯N¯a¬¼±c²�³A¶�²�¬Aµ�Æ�Å�È�È�¾�Æ
� �A¾
â�åVì þ#Ú��¡ó�å��Æâ�åVÝ Æ�æ g Q ~ ÃH_`UWQ�OBA ;�=LA�;�OBG ÇVR];�?�?BOBQLQ�_ ½�GHGHOa�zc�G�[�AD?A� �zKWF]E)GH=�[�G@T�O�Q�_ Å
Q�?�ADQ�=�X ?

:<�Z|yÇVÀÚ½�O�Q�M�O�;�_�ÆHç�Ä�É�É�Ä�Ë� lÅ��euyÆL�SQ�OBo�F =�M<½
;�UWGHOV=�Q�Ë
È�Ä�»�Ê�Ë
â�åVì��©ó{Ù<ôñÜLã���â���� Æ%æ���?YF =�M�:r;�F]_�Q�=�F]E)G�X ?�u�C�R GlADQ��z?BA F]_s;�ADG�ADI�Gs�zc�G�[�AxQ�T�ÇVR];�?B?3w�F ÜHG�Q�=vw�[\I�Q�R];�?BA F][
k5[\I�F GHK�G�_`GH=�AcÆHç¼èÆ��³A­�¶�©c­�´hªT¿�¬<��­aµ·³_´B¬éf6À8±N¬Aµ·¬]��²�±c¯ Æ
:<;D>�Å�È�È�È�Æ ê<ê ÿ f Ä�jqÆ�¾�Ê�Ê�ë�¾ * ¾�Ë
àOúýßFó{ìVÜ�	 ò�� Û�
%Ú�åFï àVâLåFìSá�ÜLåVâ�Þ{ì���òVû ß�
Fó{å ÆÆæpÃHE)GH=LA F ��[H;�A F Q�=PQ�TDÇ9;�C�?�;�Rz�zc�G�[�AD?5��?YF =�M�Ã�=�?BADOBC��
_�GH=�A ;�R�¿9;�O�F];�i�R GH?�ÆHç�¿n¬<��­�µ·³A´�¬éf6¶�»A© ���6©�­a²�±N³Aµ��·¶�³_¶�²�¯a¶�²�±a³A´!�~¯N¯a¬¼±c²�³A¶�²�¬Aµ�Æ!"�C�=�G�Å�È�È�»�Æ � ê3Æ
Ä�É�Ê�ë�Ä�Å�Ê�Ë

��Ú�åFâ#
-ÜLßOàEû ÜKÞ{â�åFì ÆOæ��@Q�OBo�F =�M�?`Q�T7;�Ç9F A�>�¹�m.Q�[H;�A F Q�=�Æ��eE)C�[H;�A F Q�=�;�=�Er½�OBQ�E)C�[�A F Q�=�ÆHç¦èÆ��³A­a¶�©�­a´]ª�¿n¬]��­�µ·³A´
¬ f6À9±a¬Aµ·¬<�6²�±c¯qÆ�klC�M�C�?BA!Å�È�È�Ê�ÆVê$��� f Ê�jqÆ�»�Å�È�ë�»�¾�Ä�Ë

��Ú�ãäôñãAâ�åVì¤à&%\â�ãäó{â�åVåVÚBà%ü_ã('<Ü*)Ãò,+�ò��ÆßFôñôvÛ�Ú�ãªà%â�åFì.-LÚ�åFìVðFó{Þ/%ÉßVÞ{Þ{â�ó{åFâ�ôvðFâ�å Æ�æ� �GHA�~eQ�O�oa��c�G�[�AD?{;�=�E
��G�R]T¡;�OBGTÇ
C�R ADC�OBGH?�ÆHçxèÆ��³A­�¶�©c­�´hªT¿�¬<��­aµ·³_´B¬éf6À8±N¬Aµ·¬]��²�±c¯ Æ.k�C�M�C�?BA!Ä�É�É�É�ÆEê<ê�0 f Ê�jqÆ
Å�É�Å�È�ë�Å�É�¾�¾�Ë

��Ü¡Ü1']Ú ã1à2%\ó�ÙAðVâ�Ú Þ_Ø¦ò%âLåFì3-�ôñÚ�4VðFÚ�å=üýò65�â�Ù<Ù<ó{ÜKÞ�â ÆÐæpÃ�=�?YF]E)G}ADI�G�X]ÅqR];�[�o�Å
Q�hWX�Q�Te½�OBQ.¸¡G�[�A{w�|�k}ul¹
��?BA F �
_{;�A F Q�=rQ�T�½�GHGHO}��c�G�[�AD?��Z?�F =�M���hLUWGHO�F]_`GH=LA ;�RzÁ`;�A ;�ÆHç$Ä�É�É�Ä�Ë��6²W�6©N¬�Ë

��ÜLã87�âLï àºúÁÚ�ÜLãAÝLÚ/í%ò Ækæ���ADI�=�F][HF A�>_Æq �G�F M�ILiWQ�OBI�QLQWE�?{;�=�E g C�_s;�= ÇV;�U�F A ;�RZ��hLADGHOB=�;�R]F A F GH?�ÆHç9���6©c­�²�±a³Aµ À9±N¬$:
µ�¬<�6²�±ý÷9©v�c²�©c«DÆ!"HC�=�G�Å�È�È�¾�Æ;��0 f Ê�jqÆ
Ê�»�¾�ë�Ê�È�É�Ë

��ãAÚ ïñåVâ�ðVâ�åOà2<Ãó{Û�ÜKôñð��=)Ãò{à�ü�ãäó{ø=��ã>�¡å17�ÜKÞ{ù�ïñïñÜKåFåOàOâLåFì?��ÜKãäó{å@% òBA ó�ôvô ÆÐæpÃ�=�T�Q�O�_{;�A F Q�=@|
G�[\I�=�Q�R Q�M�>_Æ
��Q�OBoLU�R];�[�G�À�OBM�;�=�F Ü�;�A F Q�=@;�=�E�ADI�G�ÁeG�_s;�=�EST�Q�O5w�oWF]R]R G�ESm�;�i�Q�C�O�¹3¢
F O�_`��m�GHK�G�R7��K�F]E)GH=�[�G_ÆHçJèÆ��³A­�¶�©c­�´hª
¿�¬<��­�µ·³A´
¬ f6À9±a¬Aµ·¬<�6²�±c¯qÆ�¢)GHi�OBC�;�OB> Ä�É�É�Ä�ÆEê<ê�C f Å�jqÆ
Ê�Ê�È�ë�Ê * »�Ë

5�âLãäìOàKá�âD�¡ó{ì ÆEæ��z?BA F]_s;�A F =�M�ADI�G�u�GHADC�OB=�ADQ�w�[�I�Q�Q�R]F =�M�¹x½�OBQ�M�OBGH?�?ZQ�=Sw)Q�_`G�½�GHOB?YF ?BADGH=�A��Z[�Q�=�Q�_`GHADO�F][�½�OBQ�i��
R G�_�?�ÆHçTÀ8±N¬Aµ·¬]��©�¶�­a²�±N³�Æ
Ä�É�É�Å�Ë



Ä�Å

â�åVìE<ÃðVÜLÛ¼â�ï���Ú�Û�ó{Ú�ß�F Æýæ�ÁeOBQ�UWQ�C�Ar;�=�EN��=�OBQ�R]R]_`GH=LAr|
OBGH=�E�?rF =NADI�Ga½�Q�?BAD�\��;�Ov½�GHO�F Q�E�¹J��I�;�A
��GH=LA9��OBQ�=�MrF =�ADI�G�Å�È * É�?ä��ÆHçTÄ�É�É�É�Ë9 �Å��Zu�Æ¶�SQ�OBo�F =�M<½
;�UWGHO * »�¾���Ë
âLåFì ÆÃæ�ÇV;�=�¢
;�R]R]F =�MNw�C�U�U�R >N�zh�U�R];�F =�ADI�GvulF ?�F =�M�u7GHADC�O�=aADQ Ç7Q�R]R GHM�G�T�Q�O5��Q�C�=�M�GHO�:{GH=F�Ék
Ç7Q�I�Q�OBAD��Å�;�?BG�E{kl=�;�R >L?�F ?�ÆHçnèÆ��³_­a¶�©�­a´]ª$¿�¬<��­�µ·³A´B¬éf�À9±N¬_µ·¬<�6²�±�¯qÆ�:r;B>¦Ä�É�É�Å�Æ ê<ê�G f Ä�jqÆ
Ê�Å�Ê�ë�Ê�Ä�Ä�Ë
â�åVì Æ%æ�Â�Q�F =�M�ADQ?Ç7Q�R]R GHM�G�ADQ�k�K�Q�F]E$ADI�G}ÁeO�;�T�A ¹�ADI�G5��=�F =LADGH=�E)G�E�m.GHM�;�[�>{Q�T¶ADI�G�¿}F GHAD=�;�_ç��;�O�ÆHç
�Ð��©�­a²�±N³_µGÀ8±N¬Aµ�¬<�6²�±ý÷9©v�c²�©c«�°IH8³P¹n©�­a¯�³_µ·®JH9­X¬¼±N©a©N®A²�µ·½c¯ Æ�:<;D>�Ä�É�É�Å�Æ � ê f Ä�jqÆ�È * ë�Å�É�Ä�Ë

5�âLïñÚBàkØ©åVåFÚ?5ËòOâ�åVì.�ÆâDKËãäÚ�åFÙ]Ú�)ÃòOþ â�ôL' Æhæ�|7I�G Ç7Q�_`U�;�=L>S�lQ�C�p�GHGHU�¹5ADI�GP�zc�G�[�AD?5Q�T9¢�;�_{F]R >�;�=�E
 ZG�F M�ILi�Q�O�I�Q�Q�E}Q�=nÁ`F ?�;�E�K¶;�=LA ;�M�G�E��lQ�C�ADI�?�ÆHç�Å�È�È�Å�Ë9 �Å��Zu�Æ¶�SQ�OBo�F =�Mr½
;�UWGHO�Ê * É�¾�Ë

5�ßVãAãäó{Ú¡à!íBâ�åVÚ ô�â�åVì4ü_åVãAó�Ù]ÜM%\ÜLãAÚ ôvôñó Æ-æ�:sQ�ADI�GHOYX ?��ZE�C�[H;�A F Q�=n;�=�E�ADI�G�Ã�=LADGHOBM�GH=�GHO�;�A F Q�=�;�R�|
O�;�=�?Y_sF ?B?�F Q�=
Q�T g C�_s;�= ÇV;�U�F A ;�R]¹P��K�F]E)GH=�[�GvT�OBQ�_ Ç
Q�R]R GHM�G�À�UWGH=�F =�M�?�ÆHçSèÆ��³A­�¶�©c­�´hª¦¿�¬<��­aµ�³A´�¬éf À9±a¬Aµ·¬<�6²�±c¯qÆ�Ä�É�É�Ê�Æê]ê�� f Ä�jqÆ�Å�Ä�È�¾�ë�Å�¾�Ê�Ä�Ë

5�ßVôñÞ{Ú�ãªàÆá�â��¡ó{ì@% ò{à¤ü�ì�KÃâ�ãAì@��òjúýÞ�âLÚ ïñÚ�ã1à¤â�åVìCíBâ�Ù<Ü�
N��òB�©ó{ÝLìVÜLã Æ�æ�|7I�G�u9F ?BG<;�=�EvÁeG�[HR]F =�GsQ�T�ADI�G
k5_`GHO�F][H;�=�Â�I�GHADADQ�ÆHç?¿n¬]��­�µ·³A´
¬éfOH9¬_´h²�¶�²�±a³A´
À8±N¬Aµ�¬<�6ªcÆ�"HC�=�G�Å�È�È�È�Æ ê���C f Ê�jqÆ.Ä�¾�¾�ë�¾�É�»�Ë

á�ß�PFÜEà¹ü�ïñôñðVÚ ãNâ�åVì ü�Û�Û¼â�å¡ßVÚ Þ�-�â�Ú�' ÆËæ�|
I�Gnu7Q�R G<Q�T+Ã�=�T�Q�O�_{;�A F Q�=d;�=�E@w)QW[HF];�R&Ã�=LADGHO�;�[�A F Q�=�?vF =�u7GH�
A F O�G�_`GH=�A5½ZR];�=�ÁeG�[HF ?�F Q�=�?�¹��zKWF]E)GH=�[�G�T�O�Q�_�;{ul;�=�E)Q�_sF ÜHG�E<��hLUWGHO�F]_`GH=LAcÆHçuèÆ��³A­�¶�©c­�´hª�¿�¬<��­aµ·³_´�¬éf�À9±N¬$:
µ�¬<�6²�±�¯qÆ
Ä�É�É�Ê�ÆEê<ê�� f Ê�jqÆ
��Å�¾�ë���Ä�Ä�Ë

üQ4�4FÞ{Ú¡à¹á�Ú åVåFó{ïNâ�åVì û+ó{ÙäðVâ�ãAì üýòjû+ÜLÛ¼â�åFÜ Æ+æ�Ç
Q�_�U�GHA F A F Q�=�Å�GHA�~qGHGH=É½�OYF K¶;�ADG�;�=�E@½zC�i�R]F][rw�[\I�QLQ�R ?�Æ
¿�Q�C�[�I�GHOB?�;�=�E�½�GHGHOB��ÂxOBQ�C�Un�zc�G�[�AD?�ÆHçJ���6©c­�²�±a³Aµ À9±a¬Aµ·¬<�6²�±Á÷&©v��²�©�«DÆz:r;�OY[\I Å�È�È���Æ���� f Å�jqÆ
Ê�Ê�ë�»�Ä�Ë

üQ�ªâ�åVï à�	 ó{Þ{Þ{ó{â�ÛSR/ò�à�	\â�Þ{Þ{â�Ù<Ú¹üýò�TÃâ�ôvÚ ï à�âLåFìxû Ü�
%Ú�ãäôU% ò�-�ÙAð�K¹â#
 Æ!æ�:{G�;�?BC�O�F =�M�½�GHGHO�Â�OBQ�C�Uº��c�G�[�AD?�¹
;{w)ADC�E)>�Q�T�|7GHGH=�;�M�G�Å�GHI�;DK�F Q�C�O�ÆHç?¿�¬<��­aµ·³_´B¬éfOH8¬A´h²�¶�²�±N³A´�À9±N¬_µ·¬<�6ª�Æ
Å�È�È�Ä�ÆVê$��� f ¾�jqÆ
È�»�»�ë�È�È�Å�Ë

)Fâ�Þ{ø-à�Ø©ãAÛ�ó{å¦â�åVì¦Ø©åFìVãAÚ âJ� ÙAðFó{åVÜ ÆFæ�ÇVR G�;�=<��K�F]E)GH=�[�GxQ�=�½�GHGHO�½�OBGH?B?�C�OBG_ÆHç�Ä�É�É�Ê�Ë�Ã¬y¶k�Æ¶Á`F ?�[�C�?B?�F Q�=�½
;�UWGHO
=�Q�Ë *�*�* Ë
âLåFìWV�ãäïI)�ó{ïñÙAð�
Vâ�ÙäðVÚ�ã Æ æ�Ç
O�F]_`G�F =sADI�G$m
;�i{�eÁeGHADG�[�A F =�Mºw�QW[HF];�R3Ã�=LADGHO�;�[�A F Q�=�?�ÆHç�À-��­X¬P¹n©N³_µ À9±a¬Aµ·¬<�6²�±÷9©v�c²�©c«DÆ
Ä�É�É�Ä�ÆKÿ�G�Æz��¾�È�ë���»�È�Ë

)FÚ ãAåFâLåFìVÚD'dàBû â1X¡ßFÚ�Þ â�åVì¼û+ó{ÙäðVâ�ãAìNû ÜKÝLÚ�ãäïñÜKå Æ%æ�w)Q�O�A F =�M�;�=�E�m.Q�=�M���u7C�=$Ã�=�G�� C�;�R]F A�>_ÆHç#èÆ��³A­�¶�©c­�´]ª�¿�¬<��­Y:
µ�³A´
¬éf�À9±N¬_µ·¬<�6²�±�¯qÆz ZQ K�G�_9iWGHO6Ä�É�É�Å�ÆEê<ê�G f Ä�jqÆ
Å�Ê�É�¾�ë�Å�Ê�Ä�Å�Ë

úýâD�¡ó{ãAó�âVà¡Ø©Þ{ÚL7 â�åFìVãAÜnâ�åFì@-�ôñÚ�4VðFÚ�åtû+â#4FðVâ�Ú�Þ Æ-æ�w�[\I�QLQ�R ��Å�;�?BG�E�½zGHGHO$��c�G�[�AD?�;�=�EJ"HC�K�GH=�F]R G{Å
GHI�;DK�F Q�C�O�ÆHç÷9©v�c²�©c« ¬éf6À8±N¬Aµ�¬<�6²�±�³_µ·®J�·¶�³A¶�²�¯N¶�²�±c¯qÆ�:r;B>�Ä�É�É�Å�Æ;��Z f Ä�jqÆ
Ä�¾ * ë�Ä�»���Ë
úýó�ßVÞ{ó{â�åFÜEà#+_â�ÜKÞ�â ÆFæ�À�=}ADI�G3ÁeGHADGHO�_sF =�;�=LAD?�Q�T�m�klO�O�;�=�M�G�_`GH=LAD?lF =}�@GH?�ADGHOB=���C�O�Q�U�G�¹eÁeQ�GH?yÇ
C�R ADC�O�;�RLÀ�O�F M�F =

:<;�ADADGHOä�[ÆHç$Ä�É�É�Ä�Ë��6²W�6©N¬·ÆvÃH:r¢7Ë
úýÞ�âLÚ ïñÚ�ã1àBü�ì�K¹â�ãAì*��ò{à���ãAßFÙ<Ú[��ò&-Lâ�Ù<Ú�ãAìFÜKôñÚBà!â�åVìNídÜKïñÚ�Ø¦ò&-LÙäðVÚ�ó�åVø¡Û�âLå Æ-æ�Ç
OYF]_`G};�=�E�w)Q�[HF];�RnÃ�=LADGHOB�

;�[�A F Q�=�?�ÆHç¦èÆ��³A­�¶�©c­�´]ª�¿�¬<��­aµ·³_´
¬éf6À8±N¬Aµ�¬<�6²�±�¯qÆBÅ�È�È�»�Æ�U�U�ËW¾�É * ë�¾�Ä���Ë
à à^âLåFì Æ-æ�|
I�G�w)Q�[HF];�Rz:sC�R A F U�R]F GHO�ÆHç�Ä�É�É�Ä�Ël lÅ��euyÆ¶�SQ�OBo�F =�Mr½
;�UWGHO�È�Å�¾�Ê�Ë

úýãäó{å�
VÞ�âLôñô à�%\â�ãäø-à�%\â�ôvôñó¤þ#Ú�Þ�ÜKðFâLã\7 ß¤àVâ�åVì]-�Ú�4�4%ÜM� øªâ�ðVÚ ó{Û¼Ü ÆÆæpÃ�=LADGHOBUWGHOB?BQ�=�;�Rz�zc�G�[�AD?5F = Ç7Q�=�?BC�_`U��
A F Q�=�¹a�zKWF]E�GH=�[�GaT�OBQ�_ ADI�G�k�C�ADQ�_`Q�i�F]R G�½�C�O�[�I�;�?BGH?�Q�T� �G�F M�ILiWQ�OB?�ÆHç Ä�É�É�Ä�ËÚ �Å��Zu�Æ7�SQ�OBo�F =�M�½
;�UWGHO
Å�É�Ä�Ä�»�Ë

A â�å¡ßFïvðFÚ�ø-à¡ü�ãAó�Ù©Ø¦ò{à!íBÜKðFå�)¹ò¡þ#âLó�åOà¡íBâ�Ù]Ü1
^% ò_%ÉâLãäø¡Û¼â�å¤à!â�åVì?-�ôvÚD�KÚ åCú ò¡û+ó`�¡ø¡ó�å Æ-æ�ÁeQ�GH?�½�GHGHO
k�i�F]R]F A�>Jklc�G�[�A�w)ADC�E)GH=�Axk5[\I�F GHK�G�_`GH=�Av�[ÆHçTÄ�É�É�Å�Ë9 �Åq�euyÆ¶�SQ�O�oWF =�MP½
;�U�GHO���¾�É�Ä�Ë



Ä�Ä

A Ü�F�
��dà�5jâ�ãäÜKÞ{ó�åVÚ ÆFæ�½�GHGHOl�zc�G�[�AD?`F =5ADI�G!ÇVR];�?B?�OBQ�Q�_{¹Zm.G�;�O�=�F =�M{T�OBQ�_�Â�GH=�E)GHO9;�=�Esu9;�[�Gx¿5;�O�F];�A F Q�=�ÆHç�Ä�É�É�É�Ë
 �Å��Zu�Æ¶�SQ�OBo�F =�M<½
;�UWGHO * ��» * Ë

A ïñó{Ú ðOàa5�ðVâ�åVÝ1bc<¤â�óOâ�åVì=%\ó�ÝKßFÚ�ÞaV�ã(X¡ßFó{ÜKÞ�â Æ¤æ���I�GH=^w�[\I�QLQ�RDÇ
Q�_`UWGHADG_Æ g Q ~ ÁeQP|7I�GH>�Ç
Q�_`UWGHADG]�rkl=
k�?B?BGH?Y_`GH=�A9Q�TDÇ7I�F]R G�X ?� �;�A F Q�=�~�F]E�G$¿�Q�C�[\I�GHO}½�OBQ�M�OY;�_�ÆHç�Ä�É�É�Ê�Ë� lÅ��Zu�Æ¶�SQ�OBo�F =�Mr½
;�UWGHOV=�Q�ËBÅ�É�É�É���Ë

� ÙAðFó{åVÜVà^Ø©åFìVãäÚ�âuâ�åVìCúÁó{Üd�ªâ�åFåVóe%\â�ÝLÝKó Æ-æ���Q�OBoS��=LKWF O�Q�=�_`GH=LA�;�=�E!Ã�=�E�F K�F]E)C�;�R�Å�;�[\oLM�OBQ�C�=�E�¹V��hLU�R];�F =��
F =�M^u�GHM�F Q�=�;�Rxw)I�F O�oWF =�M^Á`F c�GHO�GH=�A F];�R ?PF =t;Pm�;�OBM�G�Ã�A ;�R]F];�=ç¢
F O�_�ÆHçSèÆ��³A­a¶�©�­a´]ª¦¿�¬<��­aµ·³_´+¬ f
À8±N¬Aµ�¬<�6²�±�¯qÆ
k�C�M�C�?�A�Ä�É�É�É�ÆVê<ê$0 f Ê�jqÆBÅ�É�¾ * ë�Å�É�È�É�Ë

� Û�
%Ú�åFï�à#úÁßVó{ìFÜîâ�åVìf	 ó{Þ`
%Ú ãAô*�ªâ�å­ìFÚ�ã4þ#Þ{â�â�ß�K Æ+æ���K.;�R C�;�A F =�M^ADI�G Ç
Q�?BAºQ�T!Ç7Q�=�?�[�O�F U�A F Q�=ÚF =ÛADI�G
 ZGHADI�GHO�R];�=�E)?�ÆHç$¿�¬<��­aµ�³A´
¬éfÁöÆ��¯a²�µ·©�¯N¯�³Aµ�®TÀ8±N¬Aµ�¬<�6²�±g��¶�³A¶�²�¯a¶�²�±�¯qÆBÅ�È�È�¾�Æ ê�Z f Ä�jqË

� ïñôvâ�ô Æ_��µ�µ���³A­a²�¬J�·¶�³A¶�²�¯N¶�²�±N¬ ®_©c´�´�� �q¯N¶�­��ª�N²�¬Aµ·©c¸-ê � C � Æ�Ã�?BA ;�AcÆBÅ�È���É�Ë
Æ�H9¬P¹n¬_´h³<�a²�¬_µ·©�©Oh
¬]�c²���©�µ·¶�¬i�~µ·³A½c­X³kj�±a¬?®A©c²6lD¬<����µ�²&³A´_Z<êJmi²�±N©v�On�­f©Áê � C � Æ�Ã�?BA ;�AcÆ
Å�È���É�Ë
ÆUlD©cµ·¯a²W�6©cµ�¶�¬9oqpk���sr�t+©�µ·©c­X³A´]©�®A©�´�´]³JH9¬P¹n¬_´h³<�a²�¬_µ·©c°vu�0Mw+¶�¶�¬�nc­X©Áê � �]ê3Æ·Ã�?BA ;�AcÆBÅ�È���Ä�Ë
ÆxlD¬<����µ·²�¸QlD¬<����µ·²�¶zy³�h
¬_µ·¶�³Aµ·©�¸�÷�©a½c²�¬Aµ·²B��½�­f³A­�²�©�³A´�Z<ê�mi²�±a©v�Onc­X©ýê � ���A°�lD¬¼®A²�±c²+©gmi³A¶�²{��¶�­���¶�¶|��­f³_´h²�Æ
Ã�?BA ;�AcÆ�Å�È�È�É�Ë
ÆUlD©cµ·¯a²W�6©cµ�¶�¬9oqpk�����sr�t+©�µ·©c­X³A´]©�®A©�´�´]³JH9¬P¹n¬_´h³<�a²�¬_µ·©c°|u�G}w+¶�¶�¬�nc­X©Áê ��� ê3Æ·Ã�?BA ;�AcÆBÅ�È�È�Ä�Ë
ÆV�qµ·®A³A½�²�µ·©Á����´]¶�²�¯a±N¬P¹n¬
¯���´�´]©-fc³<�6²�½�´h²�©c¸�¯a¬¼½c½�©c¶�¶�²9¯a¬¼±c²�³A´]²&©�±N¬_µ·®A²��N²�¬Aµ·²9®_©c´�´�� ²�µ�f¼³AµL�N²�³3ÆvÃ�?BA ;�AcÆBÅ�È�È���Ë
ÆV�qµ·®A³A½�²�µ·©Á����´]¶�²�¯a±N¬P¹n¬
¯���´�´]©-fc³<�6²�½�´h²�©c°�²�±�²�¶�¶�³A®_²�µ·²8©6²�´B¶�©ä��¹n¬?´h²snN©�­f¬�Æ�Ã�?�A ;�AcÆ
Ä�É�É�É�Ë
Æ�H9¬P¹n¬_´h³<�a²�¬_µ·©�©Oh
¬]�c²���©�µ·¶�¬i�~µ·³A½c­X³kj�±a¬?®A©c²6lD¬<����µ�²øÆ�Ã�?BA ;�AcÆF��³A­�²�¬<��¯�ª3©a³A­a¯ Ë

þ â�ôL'Kàa��â�KýãAÚ åVÙ<Ú�)Ãò{àOíBÚ�~%ãäÚ��¢ûnò¤þ#Þ{ó{åVÝVàÐâ�åFì\íBÚ�~%ãäÚ�����òe�Æó{ÚD
VÛ�â�å Æjæ�:sQ�KWF =�M<ADQaÀxU�UWQ�OBADC�=�F A�>�F =
Å�Q�?BADQ�=�¹V�Z;�O�R ><u7GH?BC�R AD?xQ�T
;�ul;�=�E)Q�_sF ÜHG�Eº:{Q�i�F]R]F A�>S��hLUWGHO�F]_`GH=LAcÆHç èÆ��³_­a¶�©�­a´]ª�¿n¬]��­�µ·³A´�¬ f!À8±N¬Aµ�¬<�6²�±�¯qÆ
Ä�É�É�Å�Æ�U�U�ËW»�É * ë�»�¾�Ä�Ë

þ Ú åVøLÚ�Þ�à�á�ÜLåVâ�Þ{ì�-Vò Æ æ g G�;�R ADIbÅ
GHI�;DK�F Q�C�O�Æ g G�;�R ADIÚp�=�Q�~�R G�E)M�G�;�=�E�w�[\I�QLQ�R]F =�M�ÆHç ¿n¬<��­�µ·³A´~¬éf9H8¬A´]²�¶�²�±N³A´
À8±N¬Aµ�¬<�6ªcÆ�Å�È�È�Å�Æ �$� f Ä�jqË

þ ãäÚ�Û�Ú�ãªà�%\ó{ÙAðFâ�Ú�Þ ÆEæ g Q ~Ú:{C�[\IPE)QLGH?�w)Q�OBA F =�M!Ã�=�[�OBG�;�?BG�Ã�=�G�� C�;�R]F A�>B�[ÆHç èÆ��³_­a¶�©�­a´]ª6¿n¬<��­�µ·³A´k¬éf�À8±N¬Aµ�¬<�6²�±�¯qÆ
¢�GHi�OBC�;�OB>�Å�È�È * ÆEê<ê�u f Å�jqÆBÅ�Å�¾�ë�Å�Ê�È�Ë

þ ãäßVÚ ÝKÚ ã1à�Ø©Þ{â�å���ò Æ¡æ���hLU�GHOYF]_`GH=�A ;�R���?BA F]_{;�ADGH?�Q�T¶�eE)C�[H;�A F Q�=�½zOBQ�E)C�[�A F Q�=�¢�C�=�[�A F Q�=�?�ÆHç èÆ��³A­a¶�©�­a´]ªi¿n¬]��­�µ·³A´
¬ f6À9±a¬Aµ·¬<�6²�±c¯qÆ�:r;B>�Å�È�È�È�ÆEê<ê ÿ f Ä�jqÆ¶Ä�È * ë�¾�Ê�Ä�Ë
â�åVìÉá�ó{â�åVÚ�% ò2	 ðVó{ôñÛ�ÜKãäÚ Æ�æ�|7I�G���c�G�[�A$Q�T�k�ADADGH=�E�F =�Mn;�w�_s;�R]R&ÇVR];�?�?�F =�ADI�Gr�Z;�O�R >^Â�O�;�E�GH?$Q�=
Ç7Q�R]R GHM�GH��|
GH?BAs|V;�o�F =�M<;�=�Er:rF]E�E�R G3?�[�I�Q�Q�R�|
GH?BA}u7GH?BC�R AD?Y¹l�zKWF]E)GH=�[�G�T�O�Q�_�½�O�Q.¸'G�[�A5w�|�k}u�ÆHç$À9±a¬Aµ·¬<�6²�±
¿�¬<��­�µ·³A´äÆ!"�;�=LC�;�OB>¦Ä�É�É�Å�ÆVê f Å�Å�Å�jqÆ�Å�ë�Ä���Ë

�Æâ�Þ{ó`�LÚ¡à!û+â�ù�âLÚ Þ Æ�æ�w)Q�[HF];�R�Ã�=�ADGHOY;�[�A F Q�=�?}F =a��=�G�_�U�R Q >�_`GH=LAcÆHç�Ä�É�É�Ê�Ëj��²��6©N¬3Ë
�Æâ�ßOà;%\ÜLãAôñÚ å��]ò�à�+kâ�å¡ß�+kÜKßFôL�ªâ�âLãäâFà%â�åVì Ø+åVìVãäÚ�â�ïJ	\â�ÝLÚ�åFÚ�ã Æ¤æ�|
I�GºÁe>L=�;�_sF][�Ç
Q�?BA�Q�T�ADI�GºÁeO�;�T�AcÆHç

Ä�É�É�Ä�Ë~ÇV�ew3Ã¬¢
À�ÆL�SQ�OBo�F =�Mr½
;�UWGHOV=�Ë *�* Ä�Ë
�ÆÜ¡ÙäðVåVÚ ã1à;�Æâ�åFÙ]ÚxâLåFìSü�åFãAó{Ù<Ü
%ÉÜKãäÚ�ôñôñó Æ¤æ�|
I�G��zc�G�[�A�Q�T
�ZE)C�[H;�A F Q�=<Q�= Ç7O�F]_`G�¹9�zKWF]E�GH=�[�G�T�OBQ�_�½zO�F ?BQ�=

Ã�=�_s;�ADGH?[Æ klOBO�GH?BAD?�;�=�E�w)G�R]T���u�GHUWQ�OBAD?�ÆHç����6©�­a²�±N³Aµ À8±N¬Aµ·¬]��²�±Á÷&©ä�c²�©c«DÆz:<;�O�[\IÂÄ�É�É�Ä�Æ � ÿ f Å�jqÆBÅ�¾�¾�ë�Å���È�Ë



Ä�Ê

�ÆßFì�Kýó{ÝVàkíBÚ�åFï àÁúýãäÚ�Ý¢í%òOá�ßVåVÙ<â�åOà_â�åFì�+kâLßFÞ|A#ó{ãAïñÙäð��VÚ Þ{ì ÆÃæ���O�i�;�=Û½zQ K�GHOBA�>Û;�=�EW"�C�K�GH=�F]R G¦Ç
O�F]_`G�¹
�zKWF]E�GH=�[�G�T�O�Q�_ ;Ju9;�=�E)Q�_{F ÜHG�E g Q�C�?�F =�M���:{Q�i�F]R]F A�>N�zh�UWGHO�F]_`GH=LAcÆHçJèÆ��³A­�¶�©c­�´hª ¿n¬<��­�µ·³A´�¬éfTÀ8±N¬Aµ�¬<�6²�±�¯qÆ
Ä�É�É�Å�Æ�U�U�ËW»�¾�¾�ë�» * È�Ë

%\â�åVâ�Ù<ÜKãäìVâFà�%\â�ãAÙ<Ü âLåFìJü�åFãAó{Ù<Ü�%\ÜKãäÚ�ôñôñó ÆVæ���IL>�E)Q�:{Q�?BA8Ã�A ;�R]F];�=��lQ�C�ADI�?�m
F K�Gl~�F ADI<|7I�G�F O�½e;�OBGH=�AD?A�
Ã�=LADGHOBM�GH=�GHO�;�A F Q�=�;�R�|
O�;�=�?�T�GHO�?�;�=�E g Q�C�?BGHI�Q�R]Erw)ADOBC�[�ADC�OBG_ÆHç�Ä�É�É�Ê�Ëº�6²W�6©N¬·Æ
�Z=�F K�GHOB?�F A�>JQ�T7ÇV;�R]F]T�Q�O�=�F];s;�A
Å�GHOBo�G�R GH>_Ë

%\â�åVïñø¡ó�àB5jðFâ�ãAÞ{Ú ï|)Ãò Æ-æpÃHE)GH=�A F ��[H;�A F Q�=�Q�T
�z=�E)Q�M�GH=�Q�C�?$w�QW[HF];�RW��c�G�[�AD?�¹
ADI�G5u�GHÆ�G�[�A F Q�=n½zOBQ�i�R G�_�ÆHçË÷&©ä�c²�©c«
¬ f6À9±a¬Aµ·¬<�6²�±g�·¶|��®A²�©c¯qÆ
Å�È�È�Ê�Æ�G��3Æ�¾�Ê�Å�ë�¾�Ä�Ä�Ë
Æ¹æ��Z[�Q�=�Q�_sF][�k�=�;�R >L?�F ?5Q�T9w�QW[HF];�RDÃ�=�ADGHOY;�[�A F Q�=�?�ÆHç ¿�¬<��­�µ·³A´�¬éf
À9±a¬Aµ·¬<�6²�±�H8©c­�¯�¹n©a±c¶�²��c©c¯ ÆyÄ�É�É�É�Æ�ê ÿ f Ê�jqÆ
Å�Å�¾�ë�Å�Ê�»�Ë

%\ó{ÝLßVÚ Þ�à�ü�ì�K¹â�ãAì â�åVì�%\ó{ÙäðVâ�Ú�Þkþ ãäÚ�Û�Ú�ã ÆÐæ���Q�O�_`?Y¹�ÃHE)GH=�A F]T�>�F =�M�Ã¬_`U�;�[�AD?�Q�=^�eE)C�[H;�A F Q�=N;�=�E g G�;�R ADI
F =�ADI�G�½�O�GH?BGH=�[�G3Q�T�|
OBG�;�A _`GH=LA��zh�ADGHO�=�;�R]F A F GH?�ÆHçTÀ8±N¬Aµ�¬<�6©c¶�­�²�±a³3Æ�Ä�É�É�Ä�ÆaC�u f Å�jqÆ�Å�¾�È�ë�Ä�Å * Ë

%\ó{åFó{ïñôvÚ ãAÜuìFÚ�Þ&��ó{Þ�âLåFÙ<ó{ÜnÚ�ìVÚ Þ{Þ{â�+ºãäÜKÝLãAâ�Û�Û¼â#'<ó{ÜLåVÚ#ü�Ù<ÜKåFÜKÛ�ó{Ù<â Æ!÷�³/¹A¹n¬A­�¶�¬?¯���´&�D©c­�­f©ä�6¬A¶�¬3Æ�Ã�?BA F ADC�ADQ
½�Q�R]F M�O�;���[�Q�G�y.G�[H[H;sE)G�R]R Qrw)A ;�ADQ�Æ�Å�È���Å�Ë

%\Ü1�¼ôñô à û Ü�
%Ú�ãäôîØ¦ò Æ4æ�½�Q�R]F][�> Ã�=�ADGHO�K�GH=�A F Q�=�?[Æ�m.Q�~V��m.GHK�G�R��Z� C�F]R]F i�O�F];�;�=�E w)Q�[HF];�R�Ã�=LADGHO�;�[�A F Q�=�?[ÆHçÍF =
w�Ë�ÁZC�O�R];�C�T�;�=�E�½�Ë¶�7Q�C�=�M�Æ.G�E)?�Ë�Æ��·¬c±c²�³A´_miª3µ·³<�6²�±�¯qÆ�:�ÃH|�½�O�GH?B?�Æ�Ä�É�É�Å�Ë

%\ÜLãAÚ�ôñôñó�àÁü�åVãäó{Ù<Ü Æ©æ���Q�OBo�GHOB?�X��eE)C�[H;�A F Q�=�Æ�w)U�F]R]R Q�K�GHOB?�;�=�EÛ½�OBQ�E)C�[�A F K�F A�>�¹���K�F]E)GH=�[�G�T�O�Q�_ ½eR];�=�AD��m�GHK�G�R
½zOBQ�E)C�[�A F Q�=n¢�C�=�[�A F Q�=�?�ÆHç����6©c­�²�±N³Aµ À9±a¬Aµ·¬<�6²�±ý÷&©ä�c²�©c«DÆ_"�C�=�G�Ä�É�É�Ä�Æ � ÿ f Ê�jqË

TÃüg5�á ÆB�D»A© �·¬<��­X±N©�¯�¬éf�À9±a¬Aµ·¬<�6²�±�t+­X¬A«�¶�» ²�µ ¶�»A©[w+ÀQl�mflD¬<��µ·¶�­�²�©�¯qÆzÀ$�9ÇVÁiÆBÄ�É�É�Ê�Ë
-Lâ�Ù<Ú�ãäìVÜLôvÚBàe��ãAßFÙ]Ú Æjæ�½�GHGHOº��c�G�[�AD?$~�F ADI@ul;�=�E)Q�_ k�?B?�F M�=�_`GH=�A ¹{u7GH?BC�R AD?ºT�Q�O�Á�;�O�A _`Q�C�ADI�u�Q�Q�_{_s;�ADGH?�ÆHçèÆ��³A­�¶�©c­�´]ª$¿�¬<��­aµ�³A´
¬éf�À8±N¬Aµ�¬<�6²�±�¯qÆ
Ä�É�É�Å�ÆEê<ê�G3Æ�»���Å�ë * É�Ä�Ë

ÆÆæ�|
I�G{ �;�ADC�OBG�;�=�E� �C�O�ADC�OBG`Q�T
�Z[�Q�=�Q�_sF][$À�C�A [�Q�_`GH?�ÆHç�³A©c­p¹A¹·Æ�Ä�É�É�Ä�Æ � u f Ä�jqÆ
Ê�Ä�ÄYë�Ê�Ä���Ë
<¤Ü14VâFàuúÁó{ÜKãäÝKó�Ü Æ#æ�w)Q�[HF];�R�Ã�=�ADGHO�;�[�A F Q�=�?�Æ5m.Q�[H;�R�w)U�F]R]R Q�K�GHOB?a;�=�E���=�G�_�U�R Q >�_`GH=LAcÆHç=÷&©v��²�©�« ¬éf�À9±a¬Aµ·¬<�6²�±

��¶|��®_²�©�¯qÆBÄ�É�É�Å�Æ�G��3ÆBÄ�»�Å�ë�Ä�È�¾�Ë
	 ó{åFïñôvÜLåOà+úýÜLãAìFÜKå�5ýò_â�åVì á�â��¡ó�ì í%òg�Fó{Û�Û¼Ú ãAÛ�âLå Æýæ�½�GHGHOP��c�G�[�AD?PF = g F M�I�GHO<�ZE�C�[H;�A F Q�=�ÆHçÂÄ�É�É�Ê�Ë

 �Å��Zu�Æ¶�SQ�OBo�F =�M<½
;�UWGHO�È�¾�É�Å�Ë
�Fó{Û�Û¼Ú ãAÛ�â�åOà_á�â��¡ó�ìîí%ò Æhæ�½�GHGHO���c�G�[�AD?�F =^k5[H;�E)G�_sF][ºÀ�C�A [�Q�_`GH?Y¹���K�F]E)GH=�[�GvT�OBQ�_ ;P l;�ADC�OY;�Rq�zh�UWGHO�F �

_�GH=�AcÆHç©÷&©v��²�©�« ¬éf�À9±N¬_µ·¬<�6²�±�³_µ·®i�·¶�³A¶�²�¯N¶�²�±c¯ ÆBÄ�É�É�Ê�Æ;�$0 f Å�jqË



Ä�Ä

|�;�i�R G$Å�¹
k�?BC�_{_s;�OB>{Q�T�ADI�G�A F]_{F =�MsQ�T�ADI�G3GHhLG�_`U�A F Q�=aT�OBQ�_ Ç9:rw·Ë
�7G�;�OlQ�T�i�F O�ADI �zh�G�_�U�ADG�E�;�A�;�M�G m
;B~ k�M�G�;�A�Å�È�È�Å�Ç7GH=�?BC�?
Å�È�»�Å�;�=�E�G�;�O�R]F GHO Ä�Å`Q�O�_�Q�OBG k�U�O�F]R�Å�È���Ä�Æ� ZQ�ËBÅ�� * Ê�É`Q�O�_`Q�O�G
Å�È�»�Ä Ä�É k�U�O�F]R�Å�È���Ä�Æ� ZQ�ËBÅ�� * Ä�È
Å�È�»�Ê Å�È k�U�O�F]R�Å�È���Ä�Æ� ZQ�ËBÅ�� * Ä��
Å�È�»�Ä Å�ÈYX�Ä�É k�U�O�F]R�Å�È���Ä�Æ
 ZQ�Ë
��É Ä *
Å�È�»�¾ Å�È k�U�O�F]R�Å�È���Ä�Æ
 ZQ�Ë
��É Ä�»

�$�>���q�����U� j>�8�aSNdpdfjQ�{�ibNZ]jcr]S���¥9UAVXZ]r·�c}�dpe?zq{c|��6�øw9W�t·zcz |� p��¥8UAVfZ]r�z {cdpe?zq{�|c����w8W�t·z�zq}� ft



Ä�¾

|�;�i�R G$Ä�¹V|
I�G�Q��r[HF];�R
;�?B?�GH?B?�_`GH=LAVQ�T�E�;�_s;�M�G_Ë
Á`;�_s;�M�G  ZC�_9iWGHO �ìE�;�_s;�M�G�E g Q�_`G�R GH?B?
F =�E)GHh Q�T�ADQ ~V=�? I�Q�C�?�GH? f Å�É�É�É�F =�IDË]j
É Å�� É É
» Å�¾ É�Ë�É * Å�Ë�Å
* ¾ É Ä�Å�Ë]»
� Ä Å�Ë * Ä�Ä�Ë *
È Ä É�Ë�Ê Ê�È�Ë]¾
Å�É Ä Å Ä�¾�Ë]¾
Å�Å Ä Ä Å�Ê
Å�Ä Ä »�Ë]¾ ¾���Ë]¾
Å�Ê Ä » * Ê�Ë]¾
Å�Ä Ê È�Ë * Ê�¾�Ë *

�$�>���q����� ��Z]^AZ]ofdfSNVXW-\ASar��7Zhr]jc^_bNZ]W-S�\ASarhr]j��
VXWcs�Vfj�gi�
gij��NZ]Wc^_SB��bNWc^_WcgiZhbaj6�fzq{�|�zc ft



Ä�»

|�;�i�R G$Ê�¹9w)ADOBC�[�ADC�OY;�R�[\I�;�O�;�[�ADGHOYF ?BA F][�?�ÆDÅ�È * È�Ë
�U���# d¡D��¢ £6¤¦¥§¥§¨�¡z¨��1©�¨

½�Q�U�C�R];�A F Q�=�E)GH=�?�F A�> Å�Ë]��Ä �NÉ�Ë�È�É
¤ ����%�%���â�¦ ¤ �������)��à�¦

�zh�ADGH=�?�F Q�= f I�;�j Ä�È�É�¾�¾�Ë Ä �NÅ�Ä���Ä�¾�Ë *
¤\���)à�������¦ ¤\��â�à�â�����¦

k5R A F ADC�E)G Ä�¾ * Ë]¾ Å�¾�É�Ë]��Ä
¤\������Þ�¦ ¤ ���)� ��¦

Å�F OBADI�?äX�UWQ�U�C�R];�A F Q�= Å�Ë]»�Ê �NÉ�Ë�Å *
¤ ��� ������Þ�¦ ¤ ��� ��à�&���¦

Å�F OBADIrO�;�ADG Ê�Ë�Ä�Ä �NÉ�Ë�Ê *
¤ �)� �)Þ�¦ ¤ ����%�%�à�&�¦

ÁeG�;�ADI<O�;�ADG É�Ë]��É É�Ë�Å�É
¤ ��� ��������¦ ¤ ��� ���)����¦

Ã�=�Æ�Q�~�O�;�ADG Å�Ë�È�» �NÉ�Ë�Ä�»
¤ ����%��)&�&�¦ ¤ ����%�#���#�¦

Ã�=�Æ�Q�~�O�;�ADG�T�OBQ�_ì;�i�OBQ�;�E É�Ë�Å�� É�Ë�É�É
¤ ��� ������à�¦ ¤ ��� ���)%�#�¦

ÀxC�ADÆ�Q ~�O�;�ADG Ä�Ë�Å�É É�Ë�Ä�Ä
¤ ��� ��&�Þ���¦ ¤ ����%�à�à���¦

ÀxC�ADÆ�Q ~�O�;�ADG�;�i�O�Q�;�E É�Ë�Å�¾ É�Ë�É�Å
¤ ��� �)��â�¦ ¤ ��� ���)â���¦

½�Q�U�C�R];�A F Q�= f »��NÅ�Ä�j�X�½�Q�U�C�R];�A F Q�= Å�¾�Ë�É�¾ �NÅ�Ë�É�Å
¤ �������)��â�¦ ¤ ����â�%�����¦

�D�����q���Y� �kW�gy�A^_Zâ���kWcg��A^AZ]dYªj ��Wc^3dpj�^AS[�v«&SascZ]Wc^AZ�¥9s�Vfj�VfZ]S�j�r���z
¬+Z]bNSNg�xAVXS�zq{�|c|-��u�oXdpj�d �pz {c{c}� p f�2��WcU�Wcr]j��NZ]Wc^_S$S ��W/Y[Z]giSN^3dpW¦¥8^Ajc�
s�Vfj�§AbNW~\ASaZ��kWcg��A^AZvjcrv��zB¬8Z]bNSagyxAVXS�zq{�¤ {6�øu�ofdfjcdy�fzq{c|�}cx0 f pt
£Q¤¦¥§¥§¨�¡z¨��#©d¨ Z]o�dpeAS�j/Y�SNVXjcs�S�\AZ]mnSaVfSa^AbNSiWclDj�bqeAjcVXjcbadpSNVXZ]ofdfZhb~xnSad�`�Sa^
dfVfSajcdfSN\�jc^A\6bNW�^3dpVXWcr�dpW/`�^Ao/t0�Adpj�^A\Aj�Vf\�SNVXVfW�Vfo7Z]^6UAjcVXSN^3dpe_SNoXSNo/t



Ä *

|�;�i�R G3Ä�¹Vw�[�I�QLQ�R¶GH=�E)Q�~�_`GH=LAD?�ÆBÅ�È * È�Ë
�U���1 �¡���¢ £Q¤¦¥§¥(¨$¡z¨��#©d¨

­x®�¯±°/²!®�³*´>µ�¶_·�·�¸}¹»º(´�¼�½�¾z¼�¶*¿�®�²_À�Á#Â$Ã
w)ADC�E�GH=�AD?äX�½�Q�U�C�R];�A F Q�= È�Ë Ä�¾ �NÅ�Ë�É�¾

¤ �)������%���¦ ¤ ������à�&�à�¦
w)ADC�E�GH=�AD?äX�u�Q�Q�_�? Ä�¾�Ë�Ê�È ����Ë]��¾

¤ �)��Þ�&�Þ���¦ ¤\%�� ������â�¦
Ä1Å!Æ_¯Ç·�®W¶!¯Ç¿�¶�´�µ�¶_·�·�¸}¹ÉÈz¼�¶_½�Êz¼�¶*¿�®�²!À!Á#Â$Ã
w)ADC�E�GH=�AD?äX�½�Q�U�C�R];�A F Q�= ¾�Ë]»�É É�Ë�É�Ä

¤ �)��%�â���#�¦ ¤ ������#���%�¦
w)ADC�E�GH=�AD?äX�u�Q�Q�_�? Ä�Ä�Ë]»�� �NÅ�Ë�Ä�È

¤ �)����Þ�à���¦ ¤ ��� �)#���à�¦
ËO¯Ç¿�¶*´�µ�¶_·�·�¸M¹ÉÌz¼�¶_½Lº(Íz¼�¶*¿�®�²_À!Á#Â$Ã
w)ADC�E�GH=�AD?äX�½�Q�U�C�R];�A F Q�= Ä�Ë�È�Ê �NÉ�Ë�Ä�Ä

¤ ����à�%�¦ ¤ �)��#���#�¦
w)ADC�E�GH=�AD?äX�u�Q�Q�_�? Ä�Ê�Ë]»�» �NÅ�Ë]»�»

¤ �)��â�#�â�¦ ¤\%���������¦

�D�����q���Y� ¥8^A^3�AjcVXZhWi�AdfjcdfZhoXdpZ]bNWi\ASarhrÏÎ u�oXdpVX���aZhW�^AS[�vz {�¤q{���u�oXdpj�dy�pz {c|c}�j� f pt
£Q¤¦¥§¥§¨�¡z¨��#©d¨ Z]o�dfeAS$j/Y�SNVXjcs�S�\AZhm�SNVXSN^_bNS�W�l�j
s�ZhY�SN^�bqe_jcVXjcbNdfSNVXZhoXdpZ]b
x�SNd�`DSN^�dpVXSNj�dpSN\yjc^A\�baWc^3dpVXWcr�dpW/`�^Ao/tv�_dpjc^_\AjcVX\�SNVXVfW�Vfo�Zh^�UAjcVXSN^3dpe_SNoXSNo/t



Ä��

ÐÒÑÓÔÇÕ
ÖÒ×
ØÙ ÑÚ
ÑÛ
Ü ÕÚ
ÝÒÞÜÝ Û
Þß
à ÜÙ Õ
áß
áâÔ Ñ
ÜÝ ß
ãÓÇä
ÑåÕ
ÛÔ
ÑÞÞÇæ
çÑÔÇÕ
ÞÇè

é åÕ
ÛÔ
ÑÞÞ

ê ÕÑÚ
Þß
à

ë ç
áÔ ß
ä
çÕ
ãÜ

ìÙ Ý
Ü ÕÛß
ÔÔ ÑÚ

í â
çÓ ÕÚß
à

î ÕÚÛ
Õ
ãÜ ÑåÕ

ÞÛÙ ß
ß
Ô Ý
ãå

ÚÑ
Ü Õ

ï ÞÙ ÑÚ
Õð

ÛÙ
ÝÔñ ÚÕ
ã

ß
à áß
áâÔ Ñ
ÜÝ ß
ã

òÒóô
õ öó
÷
øùúÒû
öûô
üû

òÒóô
õ öó
÷
øùúÒû
öûô
üû

òÒóô
õ öó
÷
øùúÒû
öûô
üû

òÒóô
õ öó
÷
øùúÒû
öûô
üû

òÒóô
õ öó
÷
øùúÒû
öûô
üû

ýÖÉþ
ýÿ

� è
�

� è
�

� è
��

þ� è
��

� è
��

� è
��

� è
�

� è
�

ÿ è
�

þ� è
Ö

� � 	�

��
� � 	�

 ��
� � 	�
��
�
� � 	�
�
�
� � 	�
�

�
� � 	�
��
�
� � 	�
��
�
� � 	�
��
�
� � 	�
��
�
� � 	�


�

�� þ
��

� èÿ

� è
�

� è
��

� è
��

� è
�Ö

� è
�ý

� è
�

þ� è
�

� è
ý

� è
�

� � 	�
��
�
� � 	�
���
� � 	�
��
�
� � 	�

 ��
� � 	�
��
�
� � 	�
��
�
� � 	�
�
�
� � 	�

��
� � 	�
���
� � 	�
���

�ÖÉþ
�ÿ

� èÿ

� è
�

� è
��

� è
��

� è
ýÖ

� è
��

ý è
ý

þ� è
�

� è
ý

þ� è
�

� � 	�
�

�
� � 	�

��
� � 	�
�

�
� � 	�
�
�
� � 	�
��
�
� � 	�
��
�
� � 	�
���
� � 	�

��
� � 	�
� 
�
� � 	�
�

�

�� þ
��

� è
�

� è
�

� è
��

þ� è
�ý

� è
��

þ� è
��

ý è
�

þ� è
�

� è
ý

þ� è
�

� � 	�
���
� � 	�
��
�
� � 	�
��
�
� � 	�
���
� � 	�
��
�
� � 	�
��
�
� � 	�
���
� � 	�


�
� � 	�
��
�
� � 	�
���

�ÖÉþ
�ÿ

� è
Ö

þ� è
�

� è
�ÿ

þ� è
�ý

� è
��

þ� è
��

� è
�

þ� è
�

Ö è
�

þ� è
Ö

� � 	�

 ��
� � 	�
���
� � 	�
��
�
� � 	�
���
� � 	�
��
�
� � 	�
��
�
� � 	�
���
� � 	�


�
� � 	�
� ��
� � 	�
�

�

�� þ
��

� è
�

þ� è
�

� è
��

þ� è
��

� è
�

þ� è
��

� è
�

þ� è
�

Ö è
�

� è
�

� � 	�

 ��
� � 	�
���
� � 	�
��
�
� � 	�
���
� � 	�
��
�
� � 	�
��
�
� � 	�
���
� � 	�
�

�
� � 	�
� ��
� � 	�
��
�

�ÖÉþ
�ÿ

Ö è
�

þ� è
�

� è
��

þ� è
��

� è
ýÖ
þ� è
��

� è
�

þ� è
�

Ö è
�

� è
�

� � 	�

 ��
� � 	�
��
�
� � 	�
��
�
� � 	�
���
� � 	�
��
�
� � 	�
��
�
� � 	�
� ��
� � 	�
�

�
� � 	�


�
� � 	�

 ��

Ö� þ
Ö�

Ö è
�

þ� è
Ö

� è
��

þ� è
��

� è
ý�
þ� è
��

� è
�

þ� è
�

Ö è
�

� è
�

� � 	�
���
� � 	�
���
� � 	�
��
�
� � 	�

 ��
� � 	�
��
�
� � 	�
��
�
� � 	�
� ��
� � 	�
�

�
� � 	�


�
� � 	�

 ��

ÖÖÉþ
Öÿ

Ö è
Ö

þ� è
�

� è
��

þ� è
��

� è
ý�
þ� è
��

ý è
�

þ� è
ý

Ö è
�

� è
�

� � 	�
���
� � 	�


�
� � 	�
���
� � 	�

 ��
� � 	�
��
�
� � 	�
��
�
� � 	�
�
�
� � 	�
��
�
� � 	�
��
�
� � 	�


�

�� þ
��

Ö è
�

þ� è
�

� è
�ý

þ� è
��

� è
��

þ� è
��

ý è
ý

þ� è
ý

� è
�

� è
�

� � 	�
���
� � 	�
���
� � 	�
���
� � 	�

 
�
� � 	�
��
�
� � 	�
�

�
� � 	�
� ��
� � 	�
��
�

� � 	�
��

� � 	�
���

�ÖÉþ
�ÿ

� è
�

þ� è
�

� è
�ÿ

þ� è
��

� è
�ý

� è
��

� è
�

� è
�

� èÿ

� è
�

� � 	�
���
� � 	�

 ��
� � 	�
��
�
� � 	�
�
�
� � 	�
��
�
� � 	�
�

�
� � 	�
���
� � 	�

��
� � 	�
���
� � 	�

 ��

�� þ
��

� è
�

þ� è
�

� è
�Ö
þ� è
�ý

� è
��

� è
��

� è
�

� è
�

� è
�

� è
�

� � 	�
���
� � 	�
���
� � 	�
��
�
� � 	�
��
�
� � 	�
�

�
� � 	�
��
�
� � 	�
���
� � 	�
� ��
� � 	�
���
� � 	�
���

�ÖÉþ

� è
�

þ� è
�

� è
��

þ� è
�ý

� è
��

� è
��

� è
�

� è
�

� è
�

� èÿ

� � 	�
���
� � 	�
���
� � 	�
��
�
� � 	�
��
�
� � 	�
��
�
� � 	�
��
�
� � 	�

 ��
� � 	�
���
� � 	�


�
� � 	�

��

�����
���
ò ûô
�ù �ûô
õ ó
� �
  !
" ûôû
ö#
÷ û
$ û
÷÷ #
% ó&ó
÷ #
'ù óôû
()*
+ õõ ó
, öû
-./
-�
 �õ #
õ�
-./0
!!21

3�455
67
68
9 6ù
�õ
: û
#
;û
ö#
<û
$ùú û
öûô
üû
ó= #
<ù ;ûô
ü: #ö#
üõ û
öù �
õù ü
, û
õ >ûô
õ öû#
õ û
$ #ô
$ üóô
õ öó
÷ õ ó
>ô
� 1
? õ #ô
$ #ö
$ û
ööó
ö�ù ô
&#öû
ô
õ: û
�û
� 1



Ä�È

ÐÒÑÓÔÇÕ
� ×
ØÙ ÑÚ
ÑÛ
Ü ÕÚ
ÝÒÞÜÝ Û
Þß
à ÜÙ Õ
áß
áâÔ Ñ
ÜÝ ß
ãÓÇä
ÑåÕ
ÛÔ
ÑÞÞÇæ
à Õ
çÑÔÇÕ
Þ è

é åÕ
ÛÔ
ÑÞÞ

ê ÕÑÚ
Þß
à

ë ç
áÔ ß
ä
çÕ
ãÜ

ìÙ Ý
Ü ÕÛß
ÔÔ ÑÚ

í â
çÓ ÕÚß
à

î ÕÚÛ
Õ
ãÜ ÑåÕ

ÞÛÙ ß
ß
Ô Ý
ãå

ÚÑ
Ü Õ

ï ÞÙ ÑÚ
Õð

ÛÙ
ÝÔñ ÚÕ
ã

ß
à áß
áâÔ Ñ
ÜÝ ß
ã

òÒóô
õ öó
÷
øùúÒû
öûô
üû

òÒóô
õ öó
÷
øùúÒû
öûô
üû

òÒóô
õ öó
÷
øùúÒû
öûô
üû

òÒóô
õ öó
÷
øùúÒû
öûô
üû

òÒóô
õ öó
÷
øùúÒû
öûô
üû

ýÖÉþ
ýÿ

� è
Ö

� è
�

� è
��

� è
��

� è
�ý

� è
��

� è
�

þ� è
ý

ÿ è
Ö

þ� è
�

� � 	�
��
�
� � 	�
�
�
� � 	�
�

�
� � 	�
��
�
� � 	�
��
�
� � 	�
��
�
� � 	�

��
� � 	�

 ��
� � 	�
��
�
� � 	�
���

�� þ
��

� è
�

� è
Ö

� è
ý�

� è
��

� è
��

� è
�ý

� è
Ö

þ� è
�

� è
�

þ� è
�

� � 	�
�

�
� � 	�

��
� � 	�
��
�
� � 	�
���
� � 	�
��
�
� � 	�
��
�
� � 	�
� ��
� � 	�
�

�
� � 	�
���
� � 	�

 ��

�ÖÉþ
�ÿ

� è
�

� è
�

� è
��

� è
��

� è
ý�

� è
��

� è
�

þ� è
�

� è
�

þ� è
�

� � 	�
���
� � 	�
�

�
� � 	�
��
�
� � 	�

 ��
� � 	�
��
�
� � 	�
��
�
� � 	�
���
� � 	�
�

�
� � 	�
�
�
� � 	�

 ��

�� þ
��

� è
�

�

� è
��

� è
��

� è
ý�

� è
��

ý è
ý

þ� è
�

� è
�

þ� è
�

� � 	�
���
� � 	�

 ��
� � 	�
��
�
� � 	�

 ��
� � 	�
��
�
� � 	�
��
�
� � 	�


�
� � 	�
���
� � 	�
��
�
� � 	�
���

�ÖÉþ
�ÿ

� è
Ö

þ� è
ý

� è
��

� è
��

� è
ý�

� è
�ý

ý è
Ö

þ� è
�

Ö è
Ö

þ� è
�

� � 	�
���
� � 	�
���
� � 	�
��
�
� � 	�


�
� � 	�
��
�
� � 	�
��
�
� � 	�
��
�
� � 	�
���
� � 	�
� ��
� � 	�
���

�� þ
��

Ö è
�

þ� è
�

� è
��

� è
��

� è
ý

� è
��

ý è
�

þ� è
ý

Ö è
�

� è
�

� � 	�
�
�
� � 	�

 ��
� � 	�
��
�
� � 	�

 ��
� � 	�
��
�
� � 	�
��
�
� � 	�
��
�
� � 	�
� ��
� � 	�
���
� � 	�
�

�

�ÖÉþ
�ÿ

� è
�

þ� è
�

� è
��

� è
��

� è
��

þ� è
��

ý è
Ö

þ� è
ý

Ö è
�

� è
�

� � 	�
���
� � 	�
���
� � 	�
��
�
� � 	�

 ��
� � 	�
��
�
� � 	�
��
�
� � 	�
��
�
� � 	�
���
� � 	�
���
� � 	�
���

Ö� þ
Ö�

� è
�

þ� è
Ö

� è
�

� è
��

� è
��

þ� è
�ý

ý è
�

þ� è
�

Ö è
�

� è
�

� � 	�
�
�
� � 	�
���
� � 	�
��
�
� � 	�

 ��
� � 	�
��
�
� � 	�
��
�
� � 	�

��
� � 	�
���
� � 	�
��
�
� � 	�
���

ÖÖÉþ
Öÿ

� è
�

þ� è
�

� è
�

� è
��

� è
��

þ� è
�ý

� è
�

þ� è
ý

Ö è
Ö

� è
�

� � 	�
���
� � 	�

 ��
� � 	�
�

�
� � 	�
���
� � 	�
��
�
� � 	�
��
�
� � 	�
� ��
� � 	�
��
�
� � 	�
�

�
� � 	�

��

�� þ
��

�

þ� è
�

� è
�ÿ

� è
��

� è
��

þ� è
�ý

� è
Ö

� è
�

� èÿ

� è
�

� � 	�
���
� � 	�
���
� � 	�
�

�
� � 	�
�

�
� � 	�
�

�
� � 	�
�

�
� � 	�
���
� � 	�

��
� � 	�
�

�
� � 	�
���

�ÖÉþ
�ÿ

� è
�

þ� è
Ö

� è
��

þ� è
�ý

� è
��

� è
��

� è
�

� è
�

� è
�

� è
�

� � 	�

 ��
� � 	�
��
�
� � 	�
��
�
� � 	�
��
�
� � 	�
��
�
� � 	�
��
�
� � 	�

 
�
� � 	�
� ��
� � 	�
���
� � 	�

 ��

�� þ
��

� è
ý

þ� è
�

� è
�ý

� è
��

� è
��

� è
��

� è
�

� è
�

� è
�

� èÿ

� � 	�
���
� � 	�
��
�
� � 	�
��
�
� � 	�
��
�
� � 	�
��
�
� � 	�
�

�
� � 	�

 ��
� � 	�
���
� � 	�
�
�
� � 	�


�

�ÖÉþ

� èÿ

þ� è
Ö

� è
��

� è
��

� è
��

� è
��

� è
�

� è
�

Ö è
�

ý è
ý

� � 	�
���
� � 	�
���
� � 	�
��
�
� � 	�
��
�
� � 	�
��
�
� � 	�
��
�
� � 	�
���
� � 	�
���
� � 	�
�
�
� � 	
���
�

�����
���
ò ûô
�ù �ûô
õ ó
� �
  !
" ûôû
ö#
÷ û
$ û
÷÷ #
% ó&ó
÷ #
'ù óôû
()*
+ õõ ó
, öû
-./
-�
 �õ #
õ�
-./0
!!21

3�455
67
68
9 6ù
�õ
: û
#
;û
ö#
<û
$ùú û
öûô
üû
ó= #
<ù ;ûô
ü: #ö#
üõ û
öù �
õù ü
, û
õ >ûô
õ öû#
õ û
$ #ô
$ üóô
õ öó
÷ õ ó
>ô
� 1
? õ #ô
$ #ö
$ û
ööó
ö�ù ô
&#öû
ô
õ: û
�û
� 1



¾�É

|�;�i�R G * ¹
k�K�GHO�;�M�G�I�F M�I�?�[�I�Q�Q�R.M�O�;�E)C�;�A F Q�=rO�;�ADGH?�Ë
@*²_¸DÁ#´ AUÁ#°6²_¸$Á1´

Ä�»��NÄ�� Ê�É��NÊ�¾ Ä�»��NÄ�� Ê�É��NÊ�¾
|�OBG�;�ADG�E Ê�»�Ë Ä�Ä Ê�Ä�Ë�Å�Ä Ä�Å�Ë Ä�Ê Ê�Ä�Ë�È�»

¤\%�%�����à���¦ ¤\%�������à�#�¦ ¤\%���� ������¦ ¤\%�%���������¦
Ç
Q�=LADOBQ�R Ê�Ä�Ë�Ä�Ä Ê�Ä�Ë]��Å Ê���Ë *�* Ê�Ä�Ë�Ä��

¤\%�%���Þ�����¦ ¤\%�����â��)â�¦ ¤\%�%���Þ�Þ�#�¦ ¤\%�����&��)Þ�¦

R$SaZhs�e3dpSN\�giSNjc^_oCB[`DSNZ]sce3dpoDjcVXS+dpeAS�^3�Agyx�SNV7W�l·Zh^_\AZhY3Z]\A�
�Ajcr]o�Z]^�Sajcbqe�scVXWc�AU0t0�Adfjc^A\_jcVX\�SaVfVXWcVXo�Z]^6UAjcVXSN^3dfeASNoXSNo/t



¾�Å

|�;�i�R G���¹V|
I�G�GHc�G�[�AD?9Q�T�ADI�G�_{F]R]F A ;�OB>ºOBG�R]F G�T�Q�=�I�F M�I�?�[�I�QLQ�R¶M�O�;�E)C�;�A F Q�=DË
Ç
QLGHc7Ë w��

:r;�R GH? f ö ú j Ä�Ë�Ä�Ê Å�Ë�Ê�Ê
¢)G�_s;�R GH? f ö � j Ä�Ë]»�» Å�Ë�Ê�È

Ã�=LADGHO�;�[�A F Q�=
GHc�G�[�A f ø�ó­¬<®¬ ¯ j Å�Ë�Å�È É�Ë�È�¾�Å

RTSNZ]sce3dfSN\!VXSNs�VfSaofoXZ]Wc^AoDB¼`DSNZ]sce3dfo�j�VfS+dpeAS+^3�Agyx�SNV
W�l�Z]^A\AZ]Y3Zh\A�_jcr]o&Zh^6Sajcbqe!s�VfW��AU0t



¾�Ä

|�;�i�R G$È�¹9¢�F O�?BAV?BA ;�M�G�¹�ADI�G�GHc�G�[�AlQ�T�ADI�G{_sF]R]F A ;�OB>JGHhLG�_`U�A F Q�=�Q�=�_s;�R GH?�X¶I�F M�I�?�[\I�Q�Q�R¶M�OY;�E)C�;�A F Q�=�OY;�ADGH?�Ë
f Å�j f Ä�j f Ê�j f Ä�j

k�ËzÁeGHUWGH=�E)GH=LAVK¶;�OYF];�i�R G�¹
I�F M�I�?Y[\I�QLQ�R¶M�O�;�E)C�;�A F Q�=�O�;�ADG f �{jqË
�zh�G�_`U�A F Q�= Ä�Ë�É�Å Ä�Ë�Å�Ä Ä�Ë�Å * Ê�Ë]» *

¤ ����&�%���¦ ¤ ����&�Þ�â�¦ ¤ �)��&�â�Þ�¦ ¤\%���%�#�&�¦
� ��� ��%���
 � ��� ��%�â�
 � ��� ��%���
 � ��� ���)��


Å�ËzÁeGHUWGH=�E)GH=LAVK.;�O�F];�i�R G�¹V[�Q�=�E�F A F Q�=�;�R.I�F M�I�?�[\I�QLQ�R¶M�O�;�E�C�;�A F Q�=�O�;�ADG f �sjqË

�zh�G�_`U�A F Q�= Ä�Ë�Å * Ä�Ë Ä�� Ä�Ë]¾�Å Ê�Ë�È *
¤ ����#���â�¦ ¤ ����#�#�â�¦ ¤ �)��#�&�#�¦ ¤\%�� ������¦
� ��� ��%�#�
 � ��� ��%���
 � ��� ��%�%�
 � ��� ���)à�


|�Q ~V=�? Å�Å * Å�Å * Å�Å * * Ä

R$SaZhs�e3dpSN\TVXSNscVXSNoXoXZhW�^AoCBv`�SaZhs�e[dfo�jcVXS~dfeAS�^3�Agyx�SNV�W�l
gijcr]SNo�Z]^�SNj�bqe$s�VfW��AU0ty�Adpj�^A\AjcVX\TSNVXVfW�Vfo�Z]^TU_jcVXSN^3dpeASaofSaoCB
UA��Y�j�rh�_SNo&Z]^6xAVfj�bq�cSadpo/t�¥9r]r�VXSNs�VfSaofoXZhW�^Ao7Zh^_bNr]�A\AS�dfW/`�^�oXU�SNbNZ]§Ab�§_�[Sa\�SNm�SNbadpo/t_«&SascVXSNoXofZ]Wc^��pz� �Zh^_bNr]�A\ASNo8bNW�g~giW�^
jcs�S�\A�AgigiZhSaoCB�VXSNscVXSNoXoXZhW�^Ao9���� vdpW����� vZh^Abarh�_\AS9s�VfW��AU�ofU�SNbaZh§_b&jcs�S&\A�AgigiZhSaoPt�«&SascVXSNoXofZ]Wc^��ø�� �Z]^AbNr]�A\ASao�jyofSabNWc^_\
WcVX\ASNVyUnW�rh�3^AW�g~Z]jcr�Zh^
bNWce_WcVXd�ofZ �NS3t|«&SNs�VfSaofoXZ]Wc^����� �Wc^_rh�TZh^_bNr]�A\ASNo~dpVXSNj�dpSa\ dpW/`�^Ao�`�eAW�oXbNW�VfSa\?}�WcV�£�Zh^
dpeAS
W��ibNZ]jcrv\_jcgijcs�S8j�ofoXSNoXofgiSa^[dDjc^_\�dfeASNZ]V�^ASaZhs�e[x�Wc�_VfZ]^AsibNW�^[dfVfW�r�dpW/`�^Ao/t



¾�Ê

|�;�i�R G$Å�É�¹Vw)Q�[HF];�RzF =LADGHO�;�[�A F Q�=�?�¹ZADI�G3GHc�G�[�AVQ�T�ADI�G�_{F]R]F A ;�OB>ºGHh�G�_`U�A F Q�=�Q�=nT�G�_s;�R GH?�Ë
f Å�j f Ä�j f Ê�j f Ä�j

k�Ë�ÁeGHUWGH=�E)GH=LAVK¶;�OYF];�i�R G�¹
I�F M�I�?Y[\I�QLQ�R¶M�O�;�E)C�;�A F Q�=�O�;�ADG f �{jqË
í ú� É�Ë]» * É�Ë * » É�Ë *�* É�Ë]»��

¤ ����à��)¦ ¤ ����à�%�à�¦ ¤ ��� ��#�â�¦ ¤ �)����â���¦
� ����%�Þ�#�
 � ����%���&�
 � ����%���%�
 � ��� ��â���


Å�Ë�ÁeGHUWGH=�E)GH=LAVK.;�O�F];�i�R G�¹V[�Q�=�E�F A F Q�=�;�R.I�F M�I�?�[\I�QLQ�R¶M�O�;�E�C�;�A F Q�=�O�;�ADG f �sjqË

í ú� É�Ë]¾�Ä É�Ë *�* É�Ë * Ä É�Ë]»�È
¤ ��� ��&�%�¦ ¤ ��� ��#���¦ ¤ ��� ��Þ�%�¦ ¤ �)� ����â�¦
� ������â���
 � ����%�%�&�
 � ����%�%�â�
 � ����%��)à�


|�Q ~9=�? Å�Å * Å�Å * Å�Å * * Ä

R$SaZhs�e3dpSN\6VXSNs�VfSaofoXZhW�^AoDB[`�SaZhs�e[dfo&jcVXS�dpe_S�^3�Agyx�SNV&W�l�l�SNgijcr]SNo8Zh^�Sajcbqe6scVXWc�AUkt��Adfjc^A\Aj�Vf\6SaVfVXWcVXo�Zh^�U_jcVXSN^3dpeASaofSaoCB
UA��Y�j�rh�_SNo&Z]^6xAVfj�bq�cSadpo/t�¥9r]r�VXSNs�VfSaofoXZhW�^Ao7Zh^_bNr]�A\AS�dfW/`�^�oXU�SNbNZ]§Ab�§_�[Sa\�SNm�SNbadpo/t_«&SascVXSNoXofZ]Wc^��pz� �Zh^_bNr]�A\ASNo8bNW�g~giW�^
jcs�S�\A�AgigiZhSaoCB�VXSNscVXSNoXoXZhW�^Ao9���� vdpW����� vZh^Abarh�_\AS9s�VfW��AU�ofU�SNbaZh§_b&jcs�S&\A�AgigiZhSaoPt�«&SascVXSNoXofZ]Wc^��ø�� �Z]^AbNr]�A\ASao�jyofSabNWc^_\
WcVX\ASNVyUnW�rh�3^AW�g~Z]jcr�Zh^
bNWce_WcVXd�ofZ �NS3t|«&SNs�VfSaofoXZ]Wc^����� �Wc^_rh�TZh^_bNr]�A\ASNo~dpVXSNj�dpSa\ dpW/`�^Ao�`�eAW�oXbNW�VfSa\?}�WcV�£�Zh^
dpeAS
W��ibNZ]jcrv\_jcgijcs�S8j�ofoXSNoXofgiSa^[dDjc^_\�dfeASNZ]V�^ASaZhs�e[x�Wc�_VfZ]^AsibNW�^[dfVfW�r�dpW/`�^Ao/t



¾�Ä

¢
F M�C�OBG$Å�¹9|
I�G�G�;�OBADI�� C�;�o�G_Ë

�$�>���q����� ��Zh^AZ]oXdpSNVXWi\ASNr1�DZ]r]jc^AbaZhWiS�\ASNr]r]jI�
VXWcscVXjcgigij��aZhW�^AS&��bNWc^_WcgiZhbaj6�fzq{�|�zc ft



¾�¾

¢
F M�C�OBGTÄ�¹V|
I�G{;�OBG�;�Q��r[HF];�R]R >JA ;�OBM�GHADG�E{i�>�M�Q K�GHOB=�_`GH=�A5F =LADGHOBK�GH=�A F Q�=�?�Ë

�$�>���q�����U� j>�8�aSNdpdfjQ�{�ibNZ]jcr]S�����j/�$z {c|�z���rhj/`�w9W�t[��zq{�t



¾�»

¢
F M�C�OBGTÊ�¹V|�O�G�;�A _`GH=�A};�=�E�[�Q�=LADOBQ�R.M�O�Q�C�U�?�Ë



¾ *

¢
F M�C�OBG3Ä�¹V:{Q�i�F]R]F A�>JU�;�ADADGHOB=�?�Ë
In

flo
w

 r
at

e

year

 Control
 Treated

1958 1960 1962 1964 1966 1968 1970 1972 1974 1976 1978 1980 1982 1984

0

.5

1

1.5

2

2.5

3

3.5

4

4.5

5

O
ut

flo
w

 r
at

e

year

 Control
 Treated

1958 1960 1962 1964 1966 1968 1970 1972 1974 1976 1978 1980 1982 1984

0

.5

1

1.5

2

2.5

3

3.5

4

4.5

5

�$�>���q����� ��W�UnW�rhj>�NZ]Wc^AS+S���W/Y3ZhgiSa^[dfWi¥9^Aj�scVXjc§AbaW�\ASaZ
�kWcg��A^AZ��øu�ofdfjcd��FEHG �JI¦�>�LKNM»� G �JK  p pt



¾��

¢
F M�C�O�G{¾�¹9Á`F ?BADO�F i�C�A F Q�=�Q�T�ADI�G�?�F ÜHG3Q�T�ADI�G3M�O�Q�C�U�?�Ë

Control

 

Cohort size
0 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 9501000

0

.05

.1

.15

.2

.25

.3

Treated

 

Cohort size
0 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 9501000

0

.05

.1

.15

.2

.25

.3

�$�>���q����� �kSa^AoXZhgiSN^3dfW��PO9ufupuN  � Sa^ASNVXjcr]S+\ASNr]rhjI��W�UnW�rhj>�NZ]Wc^ASRQv��£�¢DdfdpW�xAVfS�z {c{�z~��u�oXdpj�d��pzq{�{c�� p pt



¾�È

¢
F M�C�O�G�»�¹Vw)I�;�O�G�Q�T
[�Q�I�Q�O�AV~�F ADIn;`I�F M�I�?�[\I�Q�Q�RzE�GHM�OBGHG_Ë

Males

 Control
 Treated

26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50

15

20

25

30

35

40

Females

Age in 1991
26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50

10

15

20

25

30

35

40

45

�$�>���q����� �kSa^AoXZhgiSN^3dfW��PO9ufupuN  � Sa^ASNVXjcr]S+\ASNr]rhjI��W�UnW�rhj>�NZ]Wc^ASRQv��£�¢DdfdpW�xAVfS�z {c{�z~��u�oXdpj�d��pzq{�{c�� p pt



»�É

¢
F M�C�OBG * ¹Vw�I�;�OBG�Q�T
[�Q�I�Q�OBAV~�F ADIn;�C�=�F K�GHOB?YF A�>vE)GHM�OBGHG_Ë

All

 Control
 Treated

26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50

0

1

2

3

4

5

6

7

8

9

10

Males

26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50

0

1

2

3

4

5

6

7

8

9

10

Females

Age in 1991
26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50

0

1

2

3

4

5

6

7

8

9

10

�$�>���q����� �kSa^AoXZhgiSN^3dfW��PO9ufupuN  � Sa^ASNVXjcr]S+\ASNr]rhjI��W�UnW�rhj>�NZ]Wc^ASRQv��£�¢DdfdpW�xAVfS�z {c{�z~��u�oXdpj�d��pzq{�{c�� p pt



»�Å

¢
F M�C�O�G���¹�Ç
C�_9C�R];�A F K�GºE�F ?BADO�F i�C�A F Q�=JQ�T�ADI�G3?BI�;�OBG�Q�T�[�Q�I�Q�OBA9~�F ADIn;`I�F M�I�?�[\I�QLQ�RzE)GHM�O�GHG_Ë

Males, age 26-28 in 1991

D
en

si
ty

Share with at least high school

 No Earthquake
 Earthquake

0 10 20 30 40 50 60 70 80 90 100

0

.1

.2

.3

.4

.5

.6

.7

.8

.9

1

D
en

si
ty

Share with at least high school

No Earthquake
 Earthquake

Males, age 30-35 in 1991

0 10 20 30 40 50 60 70 80 90 100

0

.1

.2

.3

.4

.5

.6

.7

.8

.9

1

SUTWVLXZY\[^]N_2`^acbedgfh`iaRjFkmlPnpoFoqoirtsu`^ac`ivewyxz`|{c`ixzxgw~}�kW��kWxgwW�idzkyac`R���W���ujFjqkW�cvF`����y����lPo�bejqwWj�lq�J�W�y��rqrq�



�L�

��� �L���i� �L¡�¢£��¤J�D�¦¥H§©¨ª� §�§��D�N�«� §��L¬�­¯®°¤J­y±�§¯¬W²



�L³

��� �L����� ´LµL¡·¶�­¯¸h¹©¥H�W� ¬i­L§�¬�±º� ¤J»¼� §¯§��D�º¥H§©¨¦­L��¤J�D�½�W� §��L¬W²

Males

T
re

at
ed

 

26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50

−.03

−.02

−.01

0

.01

.02

.03

.04

.05

.06

.07

.08

Females

26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50

−.03

−.02

−.01

0

.01

.02

.03

.04

.05

.06

.07

.08

C
on

tr
ol

Age in 1991
26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50

−.03

−.02

−.01

0

.01

.02

.03

.04

.05

.06

.07

.08

 

Age in 1991
26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50

−.03

−.02

−.01

0

.01

.02

.03

.04

.05

.06

.07

.08



�H¾

��� �L����� ´L´L¡½¿À�D¬�¤J�W�PÁe¤J�U¨Â¬W¥L¸h¹©Ã �U²



�LÄ

��� �L����� ´ � ¡½Å�� ¬i¤J�W� Æ���¤y� ­L§ª­¯®°ÇÈ��§©� ­L�N»©� �L»É¬WÁ�»�­�­¯ÃÊ¥LÁZ»©� �DËL�U¸h�D§�¤J¬W²
F

re
qu

en
cy

Males

 Treated
 Control

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100

0

.01

.02

.03

.04

.05

.06

.07

F
re

qu
en

cy

% with a junior high school degree

Females

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100

0

.01

.02

.03

.04

.05

.06

.07

SUTWVLXZY\[^]N_2`^acbedgfh`iaRjFkmlPnpoFoqoirtsu`^ac`ivewyxz`|{c`ixzxgw~}�kW��kWxgwW�idzkyac`R���W���ujFjqkW�cvF`����y����lPo�bejqwWj�lq�J�W�y��rqrq�



���������	��
���
��������������������������������	�� !���	���������

"$#&%&')(+*-,/.0#21�354
6879(:%2(:;8<�7>=@?BAC?�#&DE79F>GH?�I�#&DJ.9;8?�%&.

KMLJN	OQPSRCT�O
UWVYXQZ\[]XQ^`_badc\egf5ZihCXdebjkeb_mlCni_mlCo�j]Z�ad_bc�eYlCXd^�pkZ�[`nij�c�lCh+qrZ\s�j]XQc�[`atVuZ�vC^radZ\fuXQjko\XQlYXQ[]c\emebwxaQZ\lYaQemvChCX&^`VCc\^Syzc�ebe

XQemj`XxXQ{ivCc\e�yg_blYhC_b|i_mhCvCc�ebj+sgXdebZ�lCo\_mlCoM^rZ!emc\[]o\Xd[2c�lChH}�~d����~d�klCXd^�pkZ�[`nij:�ClCh�qrZ�sCj+f5Z�[`Xx{ivC_batniemw8c\lCh�XdlCh�vY�
XQc\[]lC_mlCo�VC_mo\VCXd[BpEc\o�XQj/���Bfu�C_m[]_badc\eYpEZ\[]n�Z�l�^rVCX:[`Z�ebXWZ���lCXQ^�pEZ\[]nij���Z\[�qrZ\s�j]XQc�[`atVuVCc�jBj]Z���c\[Bs�XQXdl�em_bfu_m^rXQh
^rZ8aQZ�f5�Yc\[]_blCo�^rVYX�[`Z�ebX5Z\�ElCXQ^�pEZ\[]nij:^`Z�^rVCc�^�Z\�EZ\^rVYXQ[�fuXQ^`VCZihCj�Z\�Ej`Xdc\[]atVJ����l�^`VC_bj��Cc\��XQ[�pEXu^rc\atniemXxc
j`Z$��c\[5XQfu�C_m[`_maQc�ebemw$vYlCXQ�i�CemZ\[]XQh�{ivCXdj`^`_bZ�lJ�u^`VCXM_mfu�Cc\ad^�Z��&lCXQ^�pEZ\[]n�j`_m�QXiy�aQZ\fu��Z\j]_b^`_bZ�l�c\lYh�{ivCc\em_b^�w�Z�l
vClCXQfu�CemZ/wifuXQli^�hCvC[]c\^`_bZ�luc\lCh�pEc\o�XQj/����X&c\hChY[`Xdj`j�^`VCXQj]X&[]XQemc\^`_bZ�lCj`VY_b�CjBvCj`_mlCo�c�adZ\fu�C[]XQVCXdlCj]_b|�XWhCc\^`c\��j`Xd^
Z\�Yfuc�^ratVCXdhxpEZ\[]n\Xd[`���C[]f�j]ZiaQ_mc\eij`XdaQvC[]_m^�w�[`XdaQZ\[]hCj/��UWVCX9hCc�^rc+aQZ/|�XQ[�^rVCX9vClY_b|�XQ[]j`XEZ\�g_blChY_b|i_mhCvCc\emj�XQfu�CemZ/w\Xdh
_bl@c�|�XQ[]w�_ml�^`XQo�[`c�^rXQh�emZiaQc\eBebc�sgZ�[�fuc\[]n\XQ^�_ml@lCZ�[`^`VCXQ[]l���^rc\emw�Z/|�XQ[�^`VCX!��XQ[]_bZih��t�� t¡����¢�\�� �y�c\emebZ/pW_mlCo8vCj
^rZ![]XQadZ\lCj]^r[]vCad^&_blYhC_b|i_mhCvCc�eJpEZ\[]ni_blCo!VC_bj]^rZ�[`_mXQj:��Z\[+Z/|\Xd[&Z\lCXxfu_bemeb_mZ\l�pkZ�[`n�XQ[]jS�E£9w8^r[]c\atni_mlCo�pWVCZMpkZ�[`n�XQh
^rZ\o�XQ^`VCXQ[JpWVCXQlJy	pWVYXQ[]X�c\lCh���Z\[�VCZ/p�ebZ�lCo&pEXBaQc�l�sCvC_memh�j`Xd|\Xd[`c�ezfuXQc\j]vC[]XQjJZ\�¤lCXd^�pkZ�[`nij�_mlChC_m|i_bhCvYc\eipkZ�[`n�XQ[]j
VCc/|\X���Z\^`XQli^r_mc\e�c\adaQXQj]j2^`Z��9��X�^`VCXQl�[`Xdebc�^rX�^`VCXQj]X�lCXd^�pkZ�[`nM_blYhC_badc\^`Z\[]j2^rZMvClCXdf5�YebZ/wifuXQli^&hCvY[`c�^r_mZ\l�c\lYh
XQli^r[]w$pEc\o�XQj���Z�[�c$j`vCsYj`Xd^�Z\�WZ/|�XQ[M�¢¥�y ¦\¦\¦8Xd��Z�o\XdlCZ\vCj]emw�hC_mj`�Yebc�aQXQh@pEZ\[]n\Xd[`j/�M§&XQj]vCem^rj5c\[]X�_ml�eb_mlCXMpW_b^`V
j`Xd|\XQ[]c\e�^rVYXQZ\[]XQ^`_badc\e��C[]XQhY_bad^r_mZ\lCj�c\lYh$��Z\_mli^�^rZ8j`^`c\^`_bj]^r_maQc�ebemw�j]_bo�lC_b�YaQc\li^+c\lCh�[]Z\sCvCj]^�lCXQ^�pEZ\[]n�XQ¨�XQad^rj�Z�l
vClCXQfu�CemZ/wifuXQli^JhYvC[`c�^r_mZ\lJ���$X9vCj]XEZ\vC[�hCc\^`c:Z�l�_mlChC_m|i_bhCvYc\e¤pEZ\[]n�_mlCo&VY_bj]^rZ�[`_mXQj�^rZ+c\[]o\vYXB^rVYc\^�^rVCXdj`X9XQ¨�XQad^rj
c\[]X�lCZ�^+em_mn\XQemw8^rZ8s�XxhC[]_m|\XQl$siw�_blChY_b|i_mhCvCc\e�VYXQ^rXd[`Z�o\XdlCXQ_m^�w��+UWVCX5{ivCc\li^`_b^`c\^r_m|\X5_mf5��Z\[]^rc�lCaQXxZ\�klCXQ^�pEZ\[]nij
Z\l��gZ�j`^`��hC_mj]�Cebc�aQXdf5Xdli^EpEc\o�XQj9j]XQXQfujW^`Z�sgX�[]c\^`VCXQ[9em_bfu_m^rXQh��

©«ªM¬+­�®�¯«°�±�²k°\­�³d°�´µ³�¶�´¸·]·�³	°�¬z¹uº�¯r°z»�­�®�¯r°�±z¼9­�³8½�´µ¾�¼�¬�¿�¿¤¬�À�¯r­�­Q¯«ÁQ¯5¯«°�Â�º�¯rÁ�·�³uÃE¯rÄµ¬�°z­�´µ°�´�Åb³	ÁW¼�¾�¿�¿�Äµ»z´µ°�Æ�¯r°�ÂM®�¬�Äµ¿�´¸°�Æx¾�¼
Ç ´µ­�®$­�®�¬xÂ�¯r­Q¯	¹8ªM¬�¯rÁ�¬xÁ�¬�¼�¿¤³	°�¼�´µÈ�Äµ¬uÅm³dÁ!¯r°z»�É�´µ¼�­Q¯r±	¬�¼Q¹8À�®�¬5Êz´µ¬ Ç ¼�¬�Ëz¿�Á�¬�¼�¼�¬�Â�®�¬�Á�¬8¯rÁ�¬5³d¾�Á�³ Ç °H¯r°�Â$Â�³M°�³	­�°�¬�·�¬�¼�¼Q¯«Á�´¸Äµ»Á�¬�Ì�¬]·�­�­�®�³	¼�¬�³dÅW­�®�¬�Í�¯«°�±�³dÅWÎ�­Q¯«Ä¸»\¹�¶�³	Á�Á�¬]¼�¿¤³	°�Â�¬�°�·]¬zÏ!Ð0·�³	°�³	É�´µ·�Ñ�¬]¼�¬z¯rÁ�·r®�ÒJ¬�¿�¯rÁ�­�É�¬�°z­QÓWÍ�¯«°�±�³	ÅWÎ�­Q¯rÄµ»\Ó�ÃE´�¯5Ô�¯«Õ�´µ³	°�¯rÄµ¬
Ö	× Ó�ØdØ ×	Ù«Ú$Û Ñ�³	É�¯ Û Î�­Q¯rÄµ»\¹ÝÜ¤®�¹µÏ�Þ�ßWßWà Ö	á Øiâ Ú¤ãdÖ	ä àrØ ãdã Ó9å�¯«Ë�Ï$Þ�ßWßWà Ödá Ø¤â Úiã	Ödä à ãdä ØiÓE¬�É�¯r´µÄ�Ï�Åm¬]Â�¬�Á�´µ·�³i¹ ·]´¸°�Æ¤¯«°�³¤æ�¾�¿�Åç¹ ¬]Â�¾�Ó:¯rÄ ÛÅm³d°�¼�³¤¹ Á�³d¼�³	Äµ´�¯	æ�È�¯«°�·z¯«Â�´µ­Q¯rÄµ´�¯	¹ ´µ­



è¤é

ê ë�ì!í0î�ï�ð�ñ�òWíJóQï�ì

ô�õ öE÷]ø@ùtú�ø�øYû	ü�ý þ ÿ¢ù ��� õ ø/ÿ��gþ���ü�û	ö	��
¤ø/ùtùtø/ü
��� é������ û�ý�û	ü��¤ø���� � þ��	�:ø����kõ ü�õ�÷/û¤ýWø�
�õ � ø/öE÷]ø�úkû	ÿ � ��÷ � �uø/ö�ùtø �
ùtú�ø �Mõ � ø/ÿ���ü¢øYû �!� ÿQø"�	�Bÿ���÷/õ�û¤ý&÷#�¤ö�ù\û¤÷]ùtÿ�õ ö�ùtú�ø $%����ÿ¢øYû	ü�÷«ú
��ü���÷]ø/ÿ¢ÿ�û	ö � ùtú0øYõ ü�ø�&JøY÷]ù\õ 
¤ø/ö0ø/ÿ¢ÿ�õ ö�ÿQúkû'�kõ ö(��õ ùtÿ

� � ù\÷#�	��ø/ÿ*),+-����ÿ.���0ù\û¤õ ö�ø � ùtú�ü/� � �¤ú õ ö��0�¤ü*��û¤ý�÷�úkû	ö�ö0øYý ÿHû	ü¢ø�õ ö ø�1�÷]ø/ÿQÿ2�	��3�45��ø/ü�÷]ø/ö�ù�6uõ ö � ø���ø/ö � ø/ö�ù\ý þ7�	�

ùtú�ø ÷#� � ögùtüQþ8�¤ü�ùtú�ø�ù`þ9��ø:�	�;��÷/÷ � �kû	ù\õ �¤ö � ö � ø/ü�ÿ�÷]ü � ù\õ ö�þ�)=<��¤üQø���
¤ø/ü*6�ÿ/��÷/õ�û¤ý5÷#�¤ögù\û¤÷]ùtÿ�û	ü¢ø ÿ¢ú(�*��ö ù��>��ø

û$ü¢øYý�û	ù\õ 
¤øYý þ?���¤üQø@ø�&JøY÷]ù\õ 
¤ø ÿ¢øYû	ü�÷�ú@
¤ø/úkõ�÷/ý ø�õ öÝùtø/ü*�uÿA�	�;��&�ø/ü û	ö � û¤÷/÷]ø���ù\û	ök÷]ø�ü�û	ùtø/ÿ*6;�uû'�¤ø/ÿ$øYû	ü¢ö�ø � û	ö �
ÿ � ��ÿ¢ø�B � ø/ögù�ùtø/ö � üQø�)DC9õ ökû¤ý�ý þ�6Wõ ù5úkû	ÿ���ø/ø/ö ÿ¢ú	����öHùtúkû	ù5ø�
¤ø/ö ø����ký �\þ¤ø/üQÿA��û'E¤ø@ý�û	ü/�¤ø � ÿ¢øF�	��ÿ/��÷/õ�û¤ý9÷#�¤ö�ù\û¤÷]ùtÿ

õ ö ùtú�ø�üQøY÷]ü � õ ù\õ ö(�5��ü/��÷]ø/ÿ¢ÿ�û	ö �!G ý�ý9û�ü¢øYý ø�
�û	ö�ù�ÿ¢úEû	ü¢øA�	��ùtú0øYõ üH
�û¤÷/û	ök÷/õ ø/ÿD�Mõ ùtú�ü¢ø��¸ø/ü¢ü¢ø � û'�	�ký�õ�÷/û	ögùtÿ!�tû����¤ö(�

�¤ùtú�ø/üQÿ*6JIK�0ý L/ø/üA��� é�M���� 6NIK�0ý L/ø/üA��� é�M�M�� 6�O�ý�û � û	ö �5P ���kõ ö0ÿD��� é¤é 4 ��� )

Q ú�ø8ùtú�ø��¤ü¢ø/ù\õ�÷/û¤ý � ö � ø/ü/�kõ ö�ökõ ö(�¤ÿR�	�Bùtúkõ ÿ�ø�
�õ � ø/ök÷]ø û	ü¢ø�ÿQùtü�û¤õ �¤úgù��0�¤ü���û	ü � )"S]ö û �T�¤ü�ý � �	��õU����ø/ü*�µøY÷]ù�õ ö��0�¤ü�V

��û	ù\õ �¤öW��øYý �¤ö(�0õ ö(��ù�� û�ö�ø/ùX�Y�¤ü/EZ�	�&÷#�¤ö�ù\û¤÷]ùtÿ2��û¢þ�õU����ü��*
¤øMùtú0ø[B � û	ö�ù\õ ùrþ û	ö � B � û¤ý�õ ùrþ:�	��ùtú�ø@õ ö��0�¤ü*��û	ù\õ �¤ö

�¤ö�ø�úkû	ÿ$û¤÷/÷]ø/ÿ¢ÿ�ù��	\]$%����ÿ¢ø/ø�E¤ø/üQÿ[��û¢þ^��ø�õ ö��_�¤ü`�uø � û'��� � ù]���¤ùtø/ö�ù\õ�û¤ý�ø����ký ��þ���ø/ögùD���(���¤ü¢ù � ökõ ù\õ ø/ÿ]��þ ùtú�øYõ ü

÷#�¤ö�ù\û¤÷]ùtÿ*a�ø����Eý �\þ¤ø/ü¢ÿD��ûtþ!��ø�õ ö��0�¤ü*�uø � û'��� � ù�û'�(�ký�õ�÷/û	ö�ùtÿ*bJB � û¤ý�õ ùrþ!�gþ$ùtú�øYõ ü�ÿ���÷/õ�û¤ý�ù\õ ø/ÿ*)cS]ö�ùtú�ø�ý�û	ÿ¢ù � øY÷/û � ø

ùtú�ø��¤üQø/ù\õ�÷/û¤ý0÷#�¤ö�ùtü�õ � � ù\õ �¤ö�ÿ:úkû�
¤ø�ø�19�ký �¤üQø � ÿ¢ø�
¤ø/ü�û¤ý0õU���ký�õ�÷/û	ù\õ �¤ö�ÿT�	�Cùtú0ø/ÿ¢ø�ÿ�õU���Eý ø!û	ÿ¢ÿ � ���0ù\õ �¤ö�ÿ*)T<��¤ö�ù����	�uø/ü¢þ

��� é¤é � � ÿ¢ú(����ÿ�ùtúkû	ùd��û'�¤ø � õ ÿ���ø/ü¢ÿ�õ �¤ö�û	ü�õ ÿ¢ø/ÿMõU�0ùtú�ø�úkõ ü�õ ö(�A�0ü���÷]ø/ÿQÿ!õ ÿe�kû	ÿ¢ø � �¤ö@üQø��µø/ü¢ü�û¤ý ÿMû	ö � ÷#�¤ök÷/ý �N� ø/ÿMõ ù!õ ÿ

���¤ÿ�õ ù\õ 
¤øYý þ$ü¢øYý�û	ùtø � ù��8ùtú�ø � ø/ö�ÿ�õ ù`þHû	ö � ùtú�ø � ø��¤üQø/øH�	�Bõ öf��ü¢ø/ø � õ ö(�"�	��ÿ/��÷/õ�û¤ý�ö�ø/ùX�Y�¤ü/Egÿ*aJg�û¤ý 
���Vihxü*��ø/ö(���0ý�û	ö �
+gû¤÷iE�ÿ��¤ö
��j�4�4'k � ø�19�ký�õ�÷/õ ù\ý þW��� � øYý¤ùtú�ø5ÿ¢ùtü � ÷]ù � ü¢øl�	��ÿ���÷/õ�û¤ý�÷#�¤ö�ù\û¤÷]ùtÿ!û	ö � ÿ¢ú(��� ùtúkû	ù�õ ö � õ 
�õ �m� û¤ýCø����ký ��þ��uø/ö�ù

ÿ¢ù\û	ù � ÿuõ ÿn���¤ÿ�õ ù\õ 
¤øYý þ ÷#�¤ü¢üQøYý�û	ùtø � û¤÷]ü��¤ÿ¢ÿn��ø����ký ø8õ ö�ùtú�ø5ÿ�û��uøxö�ø/ùo�T�¤ü�EHû	ö � �*
¤ø/ü+ù\õU��ø�) P øYý�û'1�õ ö(��ùtú�ø8û	ÿQÿ � ���(V

ù\õ �¤ö
�	� G 1�ø � ÷#�¤ö�ù\û¤÷]ùtÿD��þ û	ÿQÿ � ��õ ö(��ùtúkû	ù!ÿ���÷/õ�û¤ý�ù\õ ø/ÿ�û	ü¢ø:�H�¤ü¢ø�ý�õ E¤øYý þ ù�����ø�ø/ÿ¢ù\û'�ký�õ ÿ¢ú�ø � û	ö � ��û¤õ ö�ù\û¤õ ö�ø �
��ø/ùo�+ø/ø/öZ��ø����ký ø�ÿQúkû	ü�õ ö(��ùtú�ø�ÿ�û��uø$ý�û'���¤üD��û	ü�E¤ø/ùxÿ¢ù\û	ù � ÿ*6JOkü�û��H� � ý�ý%pø�û	ö � ô�û¤õ ögù�V/q9û � ýr��j�4�4'k � �¤ø/ö�ø/ü�û	ùtø � ö(V

ø����Eý �\þJ�uø/ögù ��� ü�û	ù\õ �¤ö � ø���ø/ö � ø/öE÷]ø�);Cm�¤ö�ù\û¤õ ö�øD��j�4�4'k � ø��e��ø � ÿWùtú�øn�T�¤ü�E�õ ö(�¤ÿs�	�Cÿ/��÷/õ�û¤ý�ö�ø/ùX�Y�¤ü/Egÿxõ ö�ûH�0�¤ü*��û¤ý

��� � øYýt�	��ûMý�û'���¤ü]��û	ü�E¤ø/ùT�Mõ ùtú
�¸ü�õ�÷]ù\õ �¤ö�ÿ�ù��Mø/ö � ���¤ø/ökõ L/ø��uû'�¤ø/ÿ!û	ö � $%���[��&Jø/ü¢ÿ�û	ü¢ü�õ 
�û¤ýYü�û	ùtø/ÿ!û	ö � ÿ¢ú(�*��ÿ:ú	���

ø�B � õ�ý�õ ��ü�õ � �u�uû'�¤ø � õ ÿ���ø/ü¢ÿ�õ �¤ö�6�ø����ký �\þJ�uø/ö�ù!ü�û	ùtø/ÿ�û	ö � û�
¤ø/ü�û'�¤ø[�uû'�¤ø/ÿ@û	ü¢ø����¤ÿ�õ ù\õ 
¤øYý þ ü¢øYý�û	ùtø � ù���ö�ø/ùX�Y�¤ü�E

ÿ�õ L/ø�)vS]ö û�ÿ�õU��õ�ý�û	üZ�µü�û��uø��Y�¤ü/E�6dOkø/ö�ù��0ý�õ�ý�û�6R<Hõ�÷�ú0øYý�û¤÷/÷/õ�û	ö � ô � pû	ü¢ø�L^��j�4�4'k � ÿ¢ú(�*� ú(��� ùtú�ø û�
�û¤õ�ý�û'�kõ�ý�õ ù`þ8�	�



� 4

���¤üQø�ÿ���÷/õ�û¤ýJ÷#�¤ö�ù\û¤÷]ùtÿ!õ ö ûe�T�¤ü�ý � �Mõ ùtú$ú0ø/ùtø/ü����¤ø/ö�ø�� � ÿn$%����ÿuû	ö � ÿ�E�õ�ý�ý ÿ]��ûtþ�ý øYû � ù��@ûF��õ ÿ*��û	ù\÷�ú[�	�f�Y�¤ü/E¤ø/ü¢ÿ*b

÷#�	���Eû	ü�û	ù\õ 
¤øF��ü/� �m� ÷]ù\õ 
¤ø�û � 
�û	ö�ù\û'�¤ø�û	ö � ùtú�øYõ ül��÷/÷ � �kû	ù\õ �¤öEû¤ýB÷�ú	�0õ�÷]ø/ÿ*)

S`ö@ùtúEõ ÿe�kû'��ø/üe�+øH��ü���
�õ � ø$û.B � û	ö�ù\õ ù\û	ù\õ 
¤ø@û	ÿ¢ÿ¢ø/ÿ¢ÿ*��ø/ögùe�	�Eû�÷#�	���H�¤ö õU���ký�õ�÷/û	ù\õ �¤ö:�	�c���¤ÿ¢ùd�	�Jùtú�ø/ÿ¢ø2�H� � V

øYý ÿ*6EöEû��uøYý þ�ùtú�ø^��û¤÷]ù�ùtúEû	ù"�T�¤ü�E¤ø/ü¢ÿ8ø/ö � ���+ø � �Mõ ùtú ý�û	ü��¤ø/ü�û	ö �8w/x�yiyix*z ö�ø/ùX�Y�¤ü/Egÿ�ÿ¢ú	� � ý � ø�1�úkõ �kõ ù@û$úkõ �¤ú�ø/ü

��ü/���kû'�kõ�ý�õ ùrþ.�	�Bý øYû�
�õ ö(� � ö0ø����ký �\þJ�uø/ö�ù�)N{ ø�û¤ý ÿ��8ø�19�Eý �¤ü¢øuùtú�ø8÷#�¤ö0ÿ¢ø�B � ø/ök÷]ø/ÿd�	��ö�ø/ùX�Y�¤ü�E ÷�úEû	ü�û¤÷]ùtø/ü�õ ÿ¢ù\õ�÷]ÿD�0�¤ü

��û'�¤ø/ÿ*6Eû¤ý ùtú(� � �¤úHùtú�ø�ùtú�ø��¤ü¢ø/ù\õ�÷/û¤ý|��üQø � õ�÷]ù\õ �¤ö�ÿ5ÿ¢ø/ø��)ÿ/�	�uø���úkû	ùD�H�¤ü¢ø�û��l�kõ � � � � ÿ`) Q ú�ø2��û¤õ öÝ÷#�¤ögùtü�õ � � ù\õ �¤ö

�	�Jùtú�øD�kû'��ø/üM÷#�¤ö�ÿ�õ ÿ¢ùtÿ�õ ö�ø�1f�ký �0õ ù\õ ö(�^�uøYû	ÿ � ü¢ø/ÿ}�	�Jö�ø/ùX�Y�¤ü/E�ø�1gùtø/ö0ÿ�õ �¤ö û	ö � B � û¤ý�õ ùrþ�û	ù5ùtú�ø$õ ö � õ 
�õ �m� û¤ý�ý ø�
¤øYýU\

�0�¤ü8û$ý�û	ü��¤ø8ÿ�û����ký øD�	��ø�1f���¤ø/ö(� � ÿ�ý þ � õ ÿ��ký�û¤÷]ø � S`ù\û¤ý�õ�û	öW�T�¤ü�E¤ø/ü¢ÿ��+øD����ù\û¤õ ö-õ ö � õ 
�õ �m� û¤ý V�ÿ���øY÷/õ G ÷F�uøYû	ÿ � ü¢ø/ÿR�	�

ùtú�ø�ö � �l��ø/ü�û	ö � B � û¤ý�õ ùrþW�	�����¤ùtø/ögù\õ�û¤ý&÷#�¤ö�ù\û¤÷]ùtÿ8ùtú�ø/þHúkû�
¤ø û¤÷/÷]ø/ÿ¢ÿMù��Z��ú�ø/ö � ö�ø��H�ký �\þ¤ø � û	ö � õ ö9
¤ø/ÿQù\õ �0û	ùtø

��ú0ø/ùtú�ø/ü � õ &�ø/ü¢ø/ök÷]ø/ÿ@õ ö�ÿ�õ L/ø û	ö � B � û¤ý�õ ùrþ^�	�Eö0ø/ùo�T�¤ü�Egÿ�ü¢ø�~�øY÷]ù�õ ö � õ &�ø/ü¢ø/ö�ù � ö�ø��H�ký �\þJ�uø/ö�ù �m� ü�û	ù\õ �¤ö0ÿ�û	ö �
��û'�¤ø/ÿ*)

� � ü5ü¢ø/ÿ � ý ùtÿuÿ¢ú	��� ùtúkû	ù�ý�û	ü��¤ø/ü�ÿ���÷/õ�û¤ý�ö�ø/ùX�Y�¤ü�E�ÿ�ÿ�õ �¤ökõ G ÷/û	ögù\ý þHü¢ø �m� ÷]ø8ùtú�ø�ù\õU�uø�ÿ���ø/ö�ù � ö�ø����ký ��þ¤ø � )A� � ü

���¤ÿQùu÷#�¤ö�ÿQø/ü�
�û	ù\õ 
¤ø�ø/ÿQù\õU��û	ùtø�ÿ � ���¤ø/ÿ¢ùtÿ�ùtúEû	ù�õ öE÷]ü¢øYû	ÿ�õ ö(�8ö�ø/ùX�Y�¤ü�E$ÿ�õ L/ø��µü/�	� ùtú�ø G üQÿ¢ùRB � û	ü¢ù\õ�ý øuù��8ùtú�øA�uø � õ�û	ö

��j � û �(� õ ù\õ �¤ökû¤ýx÷#�¤ögù\û¤÷]ùtÿ � ü¢ø ��� ÷]ø/ÿ � ö0ø����ký �\þJ�uø/ö�ù �m� ü�û	ù\õ �¤ö õ ö�� � ü�ÿ�û��H�ký ø���þ���4'V/��3 � û¢þgÿ`)�<.�¤ü¢ø��*
¤ø/ü*6

�+ø G ö � ùtúEû	ù�ùtú�ø$ý�û'���¤ü ��û	ü�E¤ø/ù�ÿQù\û	ù � ÿl�	�|�¤ö�ø�b ÿ�÷#�¤ögù\û¤÷]ùtÿ���û	ùtùtø/ü`\xû���4]��ø/ü�÷]ø/ögù\û'�¤ø"���0õ ögùtÿ�õ ök÷]ü¢øYû	ÿ¢ø�õ ö�ùtú�ø

ÿ¢úEû	ü¢øn�	�Cø����Eý �\þ¤ø � ÷#�¤ö�ù\û¤÷]ùtÿ+ü¢ø �m� ÷]ø/ÿ � ö�ø����ký ��þ��uø/ö�ù �m� ü�û	ù\õ �¤öA�gþ5���¤ü¢ø�ùtúkû	ö.�¤ö�øF���¤ö�ùtú�a¤ùtú�ø�ø�&�øY÷]ù&ö�øYû	ü�ý þ

� � � �ký ø/ÿ�õU��ùtú�øuúkõ �¤ú�ø/ü�ø����Eý �\þJ�uø/ögù�ÿQúkû	ü¢ø�õ ÿ �m� ø5ù���÷#�¤ögù\û¤÷]ùtÿ}��ú(�8ü¢øY÷]ø/ö�ù\ý þ$ø�1f��ø/ü�õ ø/ök÷]ø � $%���(V�ù � ü¢ö(�*
¤ø/ü*)d��ö

ùtú�ø ÷#�¤ögùtü�û	ü¢þ�6e�+øv�¤öký þ G ö � ý�õU��õ ùtø � ø�&JøY÷]ùtÿ�û	ÿ�÷#�¤ök÷]ø/üQö�ÿ�ø/ögùtü¢þ@�uû'�¤ø/ÿ*),{ øHø�19�Eý �0õ ù�ùtú0ø û�
�û¤õ�ý�û'�kõ�ý�õ ù`þ��	�

� ø/ù\û¤õ�ý ø � õ ö��0�¤ü*��û	ù\õ �¤ö!�¤ö�ùtú�øl�Y�¤ü�E�õ ö(�Múkõ ÿ¢ù��¤ü�õ ø/ÿT�	��øYû¤÷�ú õ ö � õ 
�õ �m� û¤ý�õ ö2� � ü � û	ù\û�ù���û	ü/� � ø�ùtúkû	ù:ùtú�ø/ÿ¢ø�üQø/ÿ � ý ùtÿ

û	ü¢ø�ö	�¤ùMý�õ E¤øYý þ@ù�����ø � ü�õ 
¤ø/ö���þ õ ö � õ 
�õ �m� û¤ý�ú�ø/ùtø/ü����¤ø/ö0øYõ ùrþ�)

Q ú�ø/ÿ¢ø G ö � õ ö(�¤ÿHû	ü¢ø�ü¢øYý ø�
�û	ö�ù õ ö ÿ¢ø�
¤ø/ü�û¤ý2ü¢ø/ÿ���øY÷]ùtÿ*)�Cm�¤ü�ø�1�û��H�ký ø�6�ùtú�ø�ø�1�õ ÿ¢ùtø/ök÷]øW�	�uû�÷/û � ÿ�û¤ý&ø�&�øY÷]ù!�	�

ùtú�ø ö � �l��ø/ü[�	�M÷#�¤ögù\û¤÷]ùtÿv�¤ö��¤ö�ø�b ÿ@ø����ký ��þ���ø/ögù��0ü����kû'�kõ�ý�õ ù`þ=��û¢þ ÷#�¤ö�ùtü�õ � � ùtø ù��Ýø�1f�ký�û¤õ ö ùtú0øHÿ/��VQ÷/û¤ý�ý ø �
� ý�û'���¤ü���û	ü�E¤ø/ù����9�0ý�õ ö	� � ø�&�øY÷]ùtÿ*)�ô0õ ök÷]ø�< û	ü¢ÿQúkû¤ý�ýc��� M¤é 4 � û	ü�� � ø � ùtúkû	ù�õ ö�ùtø/ö�ÿ¢ø�ý�û'���¤üA��û	ü�E¤ø/ù�õ ögùtø/ü�û¤÷]ù\õ �¤ö0ÿ

õ ö?���¤üQø!����� � ý�û	ùtø � � � ü��kû	ö � û	ü¢øYû	ÿ ÷#�¤ö0ÿ¢ù\õ ù � ùtø��¤ö�ø5�	�&ùtú�ø���û¤õ öÝÿ�� � ü�÷]ø/ÿA�	�xû'���0ý �	��ø/ü�û	ù\õ �¤ö øY÷#�¤ö	�	��õ ø/ÿHû



� �

ý�û	ü��¤ø�ý�õ ùtø/ü�û	ù � ü¢ø�úEû	ÿ�ÿ¢ù ��� õ ø � ùtú0ø2�uøY÷�úEû	ökõ ÿ*�uÿe��þ!��úkõ�÷�úZ��ü���1�õU��õ ù`þ õU�H��ü���
¤ø/ÿxùtú�øH��ü����Eû'�kõ�ý�õ ùrþ�û	ö � B � û¤ý�õ ùrþ

�	����û	ù\÷�úEõ ö(�]��ø/ùo�+ø/ø/ö G ü`�uÿ�û	ö � �T�¤ü�E¤ø/ü¢ÿ�����ü � �	��û	öZ��� é¤é � � 6�� � ü�û	ö�ù��¤öHû	ö � q � �0ûH��j�4�4'k ��� a�ùtú0ø�ü¢øYû	ÿ��¤ökû'�Eý þ

úkõ �¤ú0ø/ü�ö � �e��ø/üd�	�0ù\õ ø/ÿ}�¤ö�ø�÷/û	ö ø/ÿ¢ù\û'�ký�õ ÿ¢ú õ ö � ø/ö�ÿQø/üMû	ü¢øYû	ÿ"��õ �¤úgùM÷#�¤ö0ÿ¢ù\õ ù � ùtøF�¤ö0ø�ÿ � ÷�ú��uøY÷�úEû	ökõ ÿ*�uÿ*)lCiü��	�

ùtú�ø�ö	�¤ü*��û	ù\õ 
¤ø����0õ ö�ùH�	�r
�õ ø��D6�ùtú�øZ���¤ÿ¢ù�õU����ø � õ�û	ùtø.���0ý�õ�÷]þÝõU���ký�õ�÷/û	ù\õ �¤ö õ ÿ�ùtúkû	ù$õ ö�ùtø/ü�
¤ø/ö�ù\õ �¤ö�ÿMù��@ÿ � ÿ¢ù\û¤õ ö

û	ö � õU���0ü���
¤ø�ùtú�ø8ø����Eý �\þJ�uø/ögù!ü�û	ùtøA�	�2û"�0õ 
¤ø/ö
����� � ý�û	ù\õ �¤ö^�Mõ�ý�ý9û'&JøY÷]ù$û¤ý ÿ/�@ùtú�ø�ø����ký ��þ��uø/ö�ùH� � ù\ý �f��EgÿF�	�

õ ö � õ 
�õ �m� û¤ý ÿ�÷#�¤ö�ö�øY÷]ùtø � ù��Hùtú(�¤ÿ¢ø � õ ü¢øY÷]ù\ý þ�ù\û	ü/�¤ø/ùtø � ) Q ú�ø/ü¢ø��0�¤ü¢øH÷#�¤ök÷]ø/ö�ùtü�û	ù\õ ö(�-õ ö�ùtø/ü�
¤ø/ö�ù\õ �¤ö�ÿ õ ö�ù�� ù\õ �¤ú�ùtø/ü

ö�ø/ùX�Y�¤ü/Egÿ"�Mõ�ý�ý;��û'�¤ökõU�µþ ùtú�ø õ ökõ ù\õ�û¤ýBø�&JøY÷]ù�6Eùtú�øv���¤ü¢ø�ÿ/��ùtú�ø$ù\õ �¤úgùtø/ü�ùtú�øH÷/ý � ÿ¢ùtø/ü*)!S]ö�ù � ü¢ö�6+õU��÷/ý � ÿ¢ùtø/ü¢ÿ@û	ü¢ø

ö(�¤ù�ù��¤ù\û¤ý�ý þ ÿ¢ø��kû	ü�û	ùtø � ùtú�øHø�&JøY÷]ù5��õ�ý�ýK��ü/���kû'�0û	ùtø ù��>�¤ùtú�ø/ü`6d���¤ÿ¢ÿ�õ �ký þ>õ ö � õ ü¢øY÷]ù\ý þ�6!÷#�¤ö0ö�øY÷]ùtø � õ ö � õ 
�õ �m� û¤ý ÿ

��g�û¤ý 
���Vih5ü*�uø/ö	���0ýBû	ö � +gû¤÷iE�ÿ��¤ö7��j�4�4'k ��� )

�:ø/ÿ��kõ ùtø�ùtú0øYõ üMü¢øYý ø�
�û	ök÷]ø�ùtú�ø�ø�&�øY÷]ùtÿ �	�Eö�ø/ùo�T�¤ü�E�ø�1�ùtø/ö�ÿ�õ �¤ö û	ö � B � û¤ý�õ ù`þ
�¤ö � ö�ø����ký ��þ���ø/ögù�û	ö � ��û'�¤ø/ÿ

úkû�
¤ø�úkû	ü � ý þH��ø/ø/ö�ø����kõ ü�õ�÷/û¤ý�ý þ�õ ö9
¤ø/ÿ¢ù\õ �0û	ùtø � )e<��¤ÿQùkÿ¢ù �N� õ ø/ÿ9úkû�
¤ø�ùrþf�kõ�÷/û¤ý�ý þ@û¤õU�uø � û	ù�û	ÿ¢ÿ¢ø/ÿ¢ÿ�õ ö	�xùtú�ø+ü¢øYý ø�
�û	ök÷]ø

�	�Bÿ���÷/õ�û¤ý2÷#�¤ö�ù\û¤÷]ùtÿ@û	ÿ�û $%����ÿ¢øYû	ü�÷«ú��uø/ùtú(� � ) Q ú�ø/ÿ¢ø��T�¤ü�E�ÿ�ø�19�Eý �0õ ù�õ ö��0�¤ü*��û	ù\õ �¤ö>�¤ö�ú(�*�)ùtú�ø ÷ � üQü¢ø/ögùF$����

úkû	ÿY��ø/ø/öW�0� � ö � �¤ün�¤ö�ùtú�ø�ÿQøYû	ü�÷�ú
�uø/ùtú(� � û � ����ùtø � ��ú�ø/ö � ö0ø����ký �\þ¤ø � ù���ÿ¢ù ��� þ ��ú0ø/ùtú�ø/ü5û	ö � ú(�*� ü¢øYý þ�õ ö(�

�¤öÝÿ���÷/õ�û¤ý9ù\õ ø/ÿ�ü�û	ùtú�ø/ü�ùtúkû	ö8�¤ö>û¤ý ùtø/ü¢öEû	ù\õ 
¤ø7�uø/ùtú(� � ÿ�û'&�øY÷]ùtÿ.��û'�¤ø/ÿ*6Y����ÿ¢ø/ü�
¤ø � ùtø/ö � üQø!�¤ü � ö�ø����ký ��þ���ø/ögù

�m� ü�û	ù\õ �¤öN�')

{ û	ú9�Eû�û	ö �5� ø/ö(� � ��j�4�4 ��� õ ÿ�ùtú�øH�¤öký þ.�T�¤ü�E!�:ø�û	üQø�û���û	ü¢ø]�	��ù���ø�1f�ký �¤ü¢ø�ùtú0ø�ø�&JøY÷]ùtÿ}�	��ö�ø/ùX�Y�¤ü�E�÷«úkû	ü�û¤÷#V

ùtø/ü�õ ÿQù\õ�÷]ÿY�¤ö õ ö � õ 
�õ ��� û¤ý�ý�û'���¤ü}��û	ü�E¤ø/ùY� � ù\÷#�	�uø/ÿ*)l�&ÿ�õ ö	�$ý ��÷/û¤ýt����� � ý�û	ù\õ �¤ö � ø/ö�ÿ�õ ùrþ�û	ÿY��ü���1�þ��_�¤ü2ùtú�ø�ö � �l��ø/ü

�	�N���¤ùtø/ö�ù\õ�û¤ý+÷#�¤ö�ù\û¤÷]ùtÿ�û.�0õ 
¤ø/ö>õ ö � õ 
�õ �m� û¤ý�úkû	ÿ@û¤÷/÷]ø/ÿ¢ÿ�ù��	6�û	ö � ý ��÷/û¤ý � ö�ø����ký ��þ��uø/ö�ù!ü�û	ùtø$ù��Ý÷/û'��ù � ü¢ø�ùtú�ø

B � û¤ý�õ ùrþ��	�Eÿ � ÷�ú ÷#�¤ö�ù\û¤÷]ùtÿ*69ùtú�ø/þ ø/ÿ¢ù\õU��û	ùtø�ùtú0ø�ø�&�øY÷]ù"�	�Eö0ø/ùo�T�¤ü�E ÷�úEû	ü�û¤÷]ùtø/ü�õ ÿ¢ù\õ�÷]ÿ��¤ö ùtú�ø2��ü����kû'�kõ�ý�õ ù`þ�ùtúkû	ù

ùtú�ø�÷ � üQü¢ø/ögù�$%���^�uû	ÿ!�_� � ö � ùtú0ü�� � �¤ú ÷#�¤ö�ù\û¤÷]ùtÿ�û	ÿ]���(���¤ÿ¢ø � ù���û¤ý ùtø/ü¢öEû	ù\õ 
¤øv�uø/ùtú(� � ÿ*) Q ú�ø/þ G ö � ùtúkû	ù�ø���V

�ký ��þ¤ø � õ ö � õ 
�õ �m� û¤ý ÿ�ý�õ 
�õ ö(�-õ ö � ø/ö�ÿ¢ø/ü�û	ö � ý �*�eV � ö�ø����Eý �\þJ�uø/ögù�÷/õ ù\õ ø/ÿ û	ü¢ø
���¤ü¢ø�ý�õ E¤øYý þ ù�� úkû�
¤ø��0� � ö � ùtú�ø
��� ¼�´¸°�ÆkÂ�´_�¤¬�Á�¬�°z­�¼Q¯rÉ+¿�Äµ¬�¼�³	Å �d� Ç ³dÁ�±S¬�Á�¼QÓ��E³dÄ¸Õ]¬�ÁBÞ ×	ÖdÙ	ã	á Ó��E³dÄ¸Õ]¬�ÁBÞ ×	ÖdÙ	Ù	á ¯«°�Â5ÍgÄ�¯r¾5¯r°�ÂuÑ�³	È�´¸°�¼�Þ ×	ÖdÖ Ø á ¼�®�³ Ç ¬�Â:­�®�¯«­�·�³	°z­Q¯«·�­�¼ÞmÅmÁ�´µ¬�°�Â�¼�¯«°�Â!Á�¬�Ä�¯r­�´µÊS¬�¼ á ¯«Á�¬�³	°�¬+³dÅ�­�®�¬2É�³d¼�­WÅmÁ�¬��z¾�¬]°\­�Äµ»u¾�¼�¬�Â�É�¬�­�®�³/Â�¼W³	Å0¼�¬z¯«Á�·`®�¯r°�Â�´µ­9Æd¬�°�¬�ÁQ¯«­�¬�¼W­�®�¬:®�´µÆ	®�¬�¼�­9ÁQ¯«­�¬�¼W³	Å|�m³	È³'�¤¬�Á9¯r°�Â�¯«·�·�¬�¿�­Q¯r°�·�¬E³dÅ9�b³	È�³'�¤¬�Á�·�³	°�Â�´µ­�´µ³	°�¯«Ä¤³	°�´µ­�¼�¾�¼�¬/¹ � ¾�È�¼�¬��z¾�¬�°z­ Ç ³dÁ�±z¼�¬�Ëz­�¬�°�Â�¬�Â�­�®�³d¼�¬���°�Â�´¸°�Æ	¼J­�³2Ð0¾�Á�³d¿¤¬z¯r°�·�³d¾�°z­�Á�´µ¬�¼Þm¬z¹ Æ¤¹�½�Á�¬�ÆdÆ@¯«°�Â�ª@¯rÂ�¼ Ç ³dÁ�­�® Þ ×dÖ	Ö â á Åm³dÁ�­�®�¬ �N� ¯«°�Â�²EÂ�Â�´µ¼�³	° ¯r°�Â Ü�³dÁ�­�¾�Æi¯rÄ:Þ ä ØdØ ä	á Åb³	Á!Ü�³dÁ�­�¾�Æ¤¯«Ä á ¹ � ´µÉ�³	°H¯r°�Â�ª�¯rÁ�°�¬�Á

Þ ×	ÖdÖ	ä	á ¼�®�³ Ç ¬�Â�­�®�¯r­+·]³	°�¼�´µ¼�­�¬�°z­�Äµ» Ç ´µ­�®�¼�­Q¯r°�Â�¯rÁ�Â�É�¯«­�·`®�´µ°�Æ�É�³/Â�¬]Ä¸¼ Ç ®�¬�Á�¬�·�³	°z­Q¯«·�­�¼�®�¬]Ä¸¿�Á�¬�Â�¾�·�´µ°�Æ!­�®�¬�¾�°�·]¬�Á�­Q¯r´µ°z­�»�¯rÈ¤³	¾�­¿�Á�³/Â�¾�·�­�´µÊz´µ­�»�³	Å�­�®�¬�¾�°�¬�É�¿�Ä¸³¢»S¬]Â�Ó��b³	È�¼2Åb³	¾�°�Â8­�®�Á�³	¾�Æd®�Á�¬�Åb¬�Á�ÁQ¯rÄµ¼:»\´µ¬�ÄµÂM®�´µÆ	®�¬�Á&¬�°z­�Á�» Ç ¯rÆd¬�¼�ÞmÈ�¾�­9Äµ³ Ç ¬�Á2¼�¾�È�¼�¬��z¾�¬�°z­WÆdÁ�³ Ç ­�® á¯r°�Â5Äµ³	°�Æ	¬�Á�­�¬�°z¾�Á�¬/¹



� j

$%����ùtú�ü�� � �¤ú�÷#�¤ögù\û¤÷]ùtÿ`6Eû	ö�ø�&JøY÷]ù5ùtú�ø/þ�û	ùtùtü�õ � � ùtø!ù���ùtú�ø�ÿ�õ L/ø$û	ö � B � û¤ý�õ ù`þ5�	�0ùtú0ø�ö�ø/ùo�T�¤ü�EJ) Q ú�øYõ üMû'�(��ü/�0û¤÷�ú

� õ &�ø/ü¢ÿF�¸ü��	�=� � üQÿ!õ ö>��û	ö�þ2��ûtþ�ÿ*)eC9õ ü¢ÿ¢ù�6�ùtú�øYõ ü�ö�ø/ùX�Y�¤ü�E[
�û	ü�õ�û'�ký ø/ÿ�úEû�
¤ø�ö(��õ ö � õ 
�õ ��� û¤ýf
�û	ü�õ�û	ù\õ �¤ö�ÿ�õ ök÷]ø�ùtú0ø/þ

û	ÿ¢ÿ�õ �¤öÝùtú�ø@ÿ�û��uø@ö�ø/ùX�Y�¤ü/E�ø�1�ùtø/ögù���B � û¤ý�õ ù`þÝù�� û¤ý�ýc�Y�¤ü/E¤ø/ü¢ÿ�õ ö-ùtú�ø�ÿ�û��uø�ý ��÷/û	ù\õ �¤ö�) ôiøY÷#�¤ö � 6s�+ø@ø�19�ký�õ�÷/õ ù\ý þ

�0��÷ � ÿD�¤ö � ö0ø����ký �\þJ�uø/ö�ù8ÿ���øYý�ý ÿ@÷/û � ÿ¢ø � �gþ�ø�19���¤ø/ö(� � ÿ�ÿ¢ú(��÷iE�ÿZ� G ü*� ÷/ý �¤ÿ � ü¢ø/ÿ � )@I&ø/ök÷]ø[�+ø�÷/û	ö?B � û	ö�ù\õU�¸þ

�tõU�+û	ögþ � ùtú�ø�ø�1f��øY÷]ùtø � ü¢ø ��� ÷]ù\õ �¤ö õ ö õ öf
��0ý � ögù\û	üQþ � ö�ø����ký ��þ���ø/ögù�û	ÿ¢ÿ/��÷/õ�û	ùtø � �Mõ ùtú ÷«úkû	ö(�¤ø/ÿ�õ ö ùtú0ø�ø�1gùtø/ö�ù

û	ö � B � û¤ý�õ ùrþv�	��ö�ø/ùX�Y�¤ü/Egÿ.�0�¤üuùtú�ø8ü¢ø���ü¢ø/ÿ¢ø/ö�ù\û	ù\õ 
¤ø � õ ÿ��Eý�û¤÷]ø � �Y�¤ü�E¤ø/ü`)A��ÿ¢ù\õU��û	ù\õ ö	�@ùtú�ø�÷#�¤üQü¢øYý�û	ù\õ �¤ö���ø/ùo�+ø/ø/ö

ö�ø/ùX�Y�¤ü/E ÷«úkû	ü�û¤÷]ùtø/ü�õ ÿ¢ù\õ�÷]ÿ@û	ö � ùtú�øA�0ü����kû'�kõ�ý�õ ù`þv�	� � ÿ�õ ö	� ÷#�¤ö�ù\û¤÷]ùtÿ@õ ÿ � ökõ ö��0�¤ü*��û	ù\õ 
¤ø�õ ö�ùtúEõ ÿ�ÿ¢ø/ö�ÿ¢ø�)[Cm�¤üMø�19V

û����Eý ø�6Jõ ö ûe�T�¤ü�ý � ��ú�ø/üQø�ùtú�øxø�19��øY÷]ùtø � ùtø/ö � ü¢ø}�	��$�����ÿH�0� � ö � ùtú0ü�� � �¤ú ÷#�¤ögù\û¤÷]ùtÿ�ü¢øYý�û	ù\õ 
¤ø�ù��"�¤ùtú�ø/ü]�uø/ùtú(� � ÿ

�+ø/ü¢ø�ý�û	ü��¤ø/ü8õ ö � ø/ö�ÿ¢ø/ü�û	ü¢øYû	ÿe�¤ö�ø]�T� � ý � û¤ý ÿ/� G ö � û�ý�û	ü/�¤ø/ü�ÿ¢úkû	ü¢øH�	�|$%����ÿD�0� � ö � ùtú�ü/� � �¤ú@ö�ø/ùo�T�¤ü�E�ÿ*6�ø�
¤ø/ö õU�

ùtú�øF��ü����kû'�kõ�ý�õ ù`þ��	��ø�1�õ ù\õ ö(� � ö0ø����ký �\þJ�uø/ö�ùl��û	ÿ�õ ö � ø���ø/ö � ø/ö�ùd�	� � ø/ö�ÿ�õ ù`þ�û	ö � û¤ý�ý	�T�¤ü�E¤ø/ü¢ÿ�÷�ú(�¤ÿ¢ø�ü�û	ö � �	��ý þ

û����¤ö	��ùtú�ø@û�
�û¤õ�ý�û'�ký ø8ÿ¢øYû	ü�÷«ú8��ø/ùtú(� � ÿ*) Q úkõ ü � 6���þ�ü¢øYý þ�õ ö(�.�¤öv����� � ý�û	ù\õ �¤ö � ø/ö�ÿ�õ ù`þ�û	ÿ8û!ÿ�� � ü�÷]øF�	�&õ � ø/ö�ù\õ G V

÷/û	ù\õ �¤ö�ùtú�øYõ ü�ø/ÿ¢ù\õU��û	ùtø/ÿ5��õ �¤ú�ùH��øA�kõ�÷iE�õ ö(� � �^�¤ùtú0ø/ü2�_�¤ü�÷]ø/ÿ�ùtúkû	ù � ø/ùtø/ü`��õ ö�ø�÷�ú	�0õ�÷]ø/ÿD�	�Bü¢ø/ÿ�õ � ø/öE÷]øA�¤ü]�ký�û¤÷]ø

�	�|�T�¤ü�E��t÷/õ ùrþ:
gÿ*)k÷#� � ö�ùtü¢þ@ÿ¢øYý øY÷]ù\õ �¤öW��ü���÷]ø/ÿ¢ÿ � � � ùMû	ü¢ø � ö�ü¢øYý�û	ùtø � ù���ö�ø/ùo�T�¤ü�EfV�ø�&JøY÷]ùtÿ*)DCm�¤üuø�1�û��H�ký ø�6kõ ùxúkû	ÿ

��ø/ø/ö � ��÷ � �uø/ö�ùtø � ùtúkû	ùH��ø/ùtùtø/ü]�Y�¤ü/E¤ø/ü¢ÿ�ÿ¢øYý øY÷]ù$õ ö ÷/õ ù\õ ø/ÿ[����ý�û	ø/ÿ¢ø/ü�û	ö � < û	ü�pø:��j�4�4�� ��� )AS��Y�_�¤ü�ÿ��	��ø�ü¢øYû	ÿ��¤ö

�tû	ÿ�ÿ¢øYýU�0VQ÷#�¤ö G�� ø/ök÷]ø�6kø/ù\÷�) � ÿ � ÷�ú>�Y�¤ü�E¤ø/üQÿMü¢øYý þ@�H�¤ü¢ø.�¤ö ÷#�¤ögù\û¤÷]ùtÿ�ùtúkû	öN6�ÿ�û¢þ�6N�¤ö�ø����Eý �\þJ�uø/ögù"��� ÷]ø/ÿ"�Mõ ùtú

ü¢ø/ÿ/��øY÷]ù�ù��A�¤ùtú�ø/ül��ø����Eý ø�6Yùtú0ø/ö�ø�
¤ø/ö�õU��ùtú0ø/ü¢ø�û	ü¢øuö(��ö�ø/ùX�Y�¤ü�E�ø�&�øY÷]ùtÿ*6�ùtú�ø�ø/ÿ¢ù\õU��û	ùtø � ÷#�gø��H÷/õ ø/ögù}�¤ö � ø/ö�ÿ�õ ù`þ

�t÷/û'��ù � ü�õ ö(��ùtú�ø�÷/õ ùrþfVQ÷#� � ögùtüQþ � õ &�ø/ü¢ø/ök÷]ø/ÿ � �T� � ý � ��ø"���¤ÿ�õ ù\õ 
¤ø�)�Okþ�ü¢øYý þ�õ ö(�[�¤öÝû[�uøYû	ÿ � ü¢ø �	��ö�ø/ùX�Y�¤ü�EHùtúkû	ù

û¤ý�ý �*��ÿ � ÿ�ù�� ÷#�¤ögùtü/�0ýr�0�¤üMý ��÷/û¤ýk÷�úkû	ü�û¤÷]ùtø/ü�õ ÿ¢ù\õ�÷]ÿ��:ø � ��ö(�¤ù�úkû�
¤ø!ÿ�õU��õ�ý�û	ü}��ü����ký ø���ÿ*)

Q ú�øA�kû'��ø/ü�õ ÿF�¤ü��0û	ökõ ÿQø � û	ÿ[�_�0ý�ý �*��ÿ*) Q ú�ø�ö�ø�1gù!ÿ¢øY÷]ù\õ �¤ö � ø/ÿ�÷]ü�õ ��ø/ÿ�ùtú�ø � û	ù\û	ÿ¢ø/ù�û	ö � õ�ý�ý � ÿQùtü�û	ùtø/ÿMú	���u�:ø

ü¢øY÷#�*
¤ø/ü�� � ül�kû	ÿ�õ�÷F�uøYû	ÿ � ü¢øF�	�Wõ ö � õ 
�õ �m� û¤ýUb ÿ�ö�ø/ùX�Y�¤ü�E@ø�1�ùtø/ö�ÿ�õ �¤öN)n{ øMùtú0ø/ö�ù � ü¢ö ù���ùtú�øMø����kõ ü�õ�÷/û¤ýkû	ökû¤ý þ�ÿ�õ ÿ*\

õ öHÿ¢øY÷]ù\õ �¤ö�ÿ.� ��� û	ö � �%k � �:ø�õ öf
¤ø/ÿ¢ù\õ �0û	ùtø�ùtú�ø8ü¢øYý�û	ù\õ �¤ö0ÿ¢úkõ �W��ø/ùo�+ø/ø/ö � ö�ø����ký ��þ���ø/ögù �m� ü�û	ù\õ �¤ö-û	ö � ö�ø/ùX�Y�¤ü�E

ÿ�õ L/ø@û	ö � ùtú�ø�ø����ký ��þ��uø/ö�ùuü�û	ùtø �	��ùtú�ø8ö�ø/ùX�Y�¤ü�EJaWõ ö ÿ¢øY÷]ù\õ �¤ö@��3 � ûMÿ�õU��õ�ý�û	ü�û	ökû¤ý þ�ÿ�õ ÿ�õ ÿ � ø�
¤øYý ����ø � �0�¤üuø/ögùtüQþ

��û'�¤ø/ÿ*)c{ øMùtú�ø/ö�÷#�¤ök÷/ý ��� ø�)



���

�  u¡�í	¡F¢$ðA£K¤�ì�ódí0ódï�ì¥¡�ì�ð¥¦�îJ£K§dó/¨ ódìA¡�îJ©ª£K«!óQðA£&ì�òs£}¬

� � ü � û	ù\û8ÿ�� � ü�÷]ø/ÿ�û	üQø�ùtú�ü¢ø/øW­xû	ù\õ �¤ökû¤ý+ôiøY÷ � ü�õ ùrþ ôiø/ü�
�õ�÷]ø:�%S�­}q:ô � û	ü�÷�úkõ 
¤ø/ÿ"��ü��*
�õ � õ ö	��õ ö��0�¤ü*��û	ù\õ �¤ö7�¤ö�ùtú�ø

�T�¤ü�E¤ø/ü*6�ùtú�ø G ü*� û	ö � ùtú�ø�÷«úkû	ü�û¤÷]ùtø/ü�õ ÿ¢ù\õ�÷]ÿD�	��ùtú�ø���û	ù\÷«ú��_�¤ü�û	ö�þZ�T�¤ü�E�ø��Eõ ÿ�� � øD��÷/÷ � ü¢ü¢ø � �*
¤ø/ü�ùtú�ø"��ø/ü�õ � �
� é�� 3'V/� é¤é�� õ ö ùo�T�>S]ù\û¤ý�õ�û	ö��0ü���
�õ ök÷]ø/ÿ/®taD����
¤ø/ü¢ÿ û	ü¢ø ùtü�û¤÷iE¤ø � ÿ���ùtúEû	ù�ùtú�ø ÿ�û��uø õ öN�_�¤ü*��û	ù\õ �¤ö õ ÿ û�
�û¤õ�ý�û'�ký ø

ø�
¤ø/ö-õU��ùtú�ø/þ:�Y�¤ü/E¤ø � õ öW�¤ùtú�ø/ü�û	ü¢øYû	ÿH�	��ùtú�ø�÷#� � ögùtü¢þ�)AC��¤ü�øYû¤÷�ú^�T�¤ü�E¤ø/ü�� � ü � û	ù\û�û¤ý�ý ��� ù���ü¢øY÷#��
¤ø/ü!ÿ¢ø�
¤ø/ü�û¤ý

õ ö � õ 
�õ �m� û¤ý V�ÿ���øY÷/õ G ÷�û	ÿ!�:øYý�ý5û	ÿ G ü*��V�ÿ���øY÷/õ G ÷�÷«úkû	ü�û¤÷]ùtø/ü�õ ÿQù\õ�÷]ÿ*)¯<.�¤ÿ¢ù�ü¢øYý ø�
�û	ö�ù�ù��>� � ü2� � ü����¤ÿ¢ø/ÿ`6}�0�¤ü$øYû¤÷«ú

�T�¤ü�E@ø��kõ ÿ�� � øD�:ø"Egö	��� õ ùtÿuÿ¢ù\û	ü¢ù\õ ö(� û	ö �.G ökû¤ý � û	ùtø/ÿA���H�¤ögùtú(V�þ¤øYû	ü � û	ÿ}�+øYý�ý9û	ÿ5ùtú0ø!ö � �e��ø/üR�	���:ø/ø�E�ÿH�kû¤õ �

�m� ü�õ ö(��øYû¤÷«ú�þ¤øYû	ü�û	ö � þ¤øYû	ü�ý þ��Eûtþ�)c{ ø�÷/û	ö�ùtú�ø/ü¢ø��0�¤ü¢ø�ü¢øY÷#�*
¤ø/ü�ùtú�øR��ü¢øY÷/õ ÿ¢ø�ý ø/ö(�¤ùtú^�tõ ö^�H�¤ögùtú�ÿ � �	��û	ö�þA�0õ 
¤ø/ö

ø����Eý �\þJ�uø/ögùl�¤ü�ö(�¤ö(V�ø��H�ký �\þJ�uø/ö�ù�ÿ���øYý�ýU6�û	ÿl�+øYý�ý�û	ÿl$%����ùtø/ö � ü¢ø�û	ù8û	ögþ!���0õ ögùMõ ö�ù\õU�uø$û	ö � �+ø/ø�E�ý þ!��û'�¤ø/ÿ*)

� � ü ���0û¤ý�õ ÿ�ù�� ü¢øYý�û	ùtø�ö�ø/ùo�T�¤ü�E ÷�úkû	ü�û¤÷]ùtø/ü�õ ÿ¢ù\õ�÷]ÿ$ù�� ùtú0ø�ý ø/ö(�¤ùtú°�	��û	ö � ö�ø����ký ��þ��uø/ö�ù�ÿ���øYý�ý�û	ö � ù�� ùtú�ø

ÿ � ��ÿ¢ø�B � ø/ögùWø/ö�ùtü¢þ ��û'�¤ø/ÿ*)�ô�õ ök÷]øl�:ø � ��ö(�¤ùKE�ö(�*� ùtú�ø�üQøYû	ÿ��¤ö�ÿ;��úgþ�ûd�0õ 
¤ø/ö � ö�ø��H�ký �\þJ�uø/ö�ù&ø��kõ ÿ�� � øe��ø�� � ö�6

�+ø&ü¢ø/ÿ¢ùtü�õ�÷]ùr� � ü�û	ökû¤ý þgÿ�õ ÿkù��Mû&ÿ�û����ký ø;�	��û'��� � ùY� � 6U4�4�4K�T�¤ü�E¤ø/ü¢ÿ � õ ÿ��Eý�û¤÷]ø � ��þ�û}��û	ö � ��û¤÷]ù � ü�õ ö(� G ü`��VQ÷/ý �¤ÿ � ü¢ø-±�)

Q ú0ø�ø�19���¤ø/ö	� � ÿxÿ/� � ü�÷]øF�	��ùtú0øF$%��� ý �¤ÿ¢ÿ5ú�øYý ��ÿ8õ ö ý�õU��õ ù\õ ö	�.��ü����Eý ø��uÿ �m� ø�ù��$ÿQøYý øY÷]ù\õ �¤öÝõ ö�ù�� � ö�ø����ký ��þ���ø/ögù�)

C9õ � � ü¢ø.��� � ü¢ø����¤ü¢ùtÿ�ùtú�ø�ø��H�kõ ü�õ�÷/û¤ý � õ ÿQùtü�õ � � ù\õ �¤ö��	�0ùtú�ø$ý ø/ö	�¤ùtúZ�	�0ùtú�ø � ö�ø��H�ký �\þJ�uø/ö�ù�ÿ���øYý�ýU)

Q ú�ø2��û¤õ ö õ ö(�¤üQø � õ ø/ögùR�	��� � ü�û	ökû¤ý þ�ÿ�õ ÿ�õ ÿ8û2�uøYû	ÿ � ü¢øD�	��ö�ø/ùX�Y�¤ü�E�ø�1gùtø/ö�ÿ�õ �¤ö û	ö � �	�Wõ ùtÿ�÷�úkû	ü�û¤÷]ùtø/ü�õ ÿ¢ù\õ�÷]ÿ�û	ù

ùtú�ø�õ ö � õ 
�õ �m� û¤ý0ý ø�
¤øYýU)s{ øxø�1f�ký �0õ ù+ùtú�ø"��û¤÷]ù2ùtúkû	ùT� � ü � û	ù\û!û¤ý�ý �*� � ÿ:ù��D��ü¢øY÷/õ ÿ¢øYý þ�õ � ø/ö�ù\õU�¸þ û¤ý�ý���ø����ký ø}�Y�¤ü�E�õ ö(�

õ ö û	ö�þ7�0õ 
¤ø/ö=���¤ö�ùtú,�0�¤ü û	ö�þ7�0õ 
¤ø/ö G ü*� ù���üQøY÷#��
¤ø/ü�ùtú�ø�ö � �e��ø/üA�	�;���¤ùtø/ögù\õ�û¤ýx÷#�¤ögù\û¤÷]ùtÿ�ø/ÿ¢ù\û'�ký�õ ÿQú�ø � �¤ö

ùtú�ø.$�����\H�:ø � ø G ö�ø��¤ö�ø�b ÿMÿ���÷/õ�û¤ý�ö�ø/ùX�Y�¤ü�E û	ÿMùtú�ø����f�0ý��	��õ ö � õ 
�õ �m� û¤ý ÿ�ÿ¢ú0ø��Y�¤ü/E¤ø � �Mõ ùtú õ ö�ùtú�ø G 
¤ø�þ¤øYû	ü¢ÿ

��ü�õ �¤ü5ù�� � õ ÿ/�ký�û¤÷]ø��uø/ö�ù�6&û	ö û	ü��kõ ùtü�û	üQþ�� � ù�÷#�¤ö9
¤ø/öEõ ø/ögù�ù\õU��ø�õ ögùtø/ü�
�û¤ý��+ø@÷/û¤ý�ý�ùtú0øZ² x�yi³s´tz'µ[w�¶�·�¸º¹t· ²(»A��ø/ü�õ � �
��ú�ø/öE÷]ø��_�¤ü¢ùtúW­}O � ) Q ú�ø/ü¢ø��0�¤ü¢ø�6m� � üY�kû	ÿ�õ�÷e��øYû	ÿ � ü¢øe�	�gö�ø/ùX�Y�¤ü/E�ÿ�õ L/øMõ ÿ2ÿ�õU���ký þ8ùtú�ø�ö � �l��ø/üs�	��÷#��Vi�T�¤ü�E¤ø/ü¢ÿ]�uø/ù

�m� ü�õ ö(��ùtú�ø G 
¤ø5þ¤øYû	ü¢ÿn��ü�õ �¤ü2ù�� � õ ÿ��Eý�û¤÷]ø��uø/ögù�)lCEõ � � ü¢ø ��j � ÿ¢ú(�*��ÿ+ùtú�ø � õ ÿ¢ùtü�õ � � ù\õ �¤ö!�	��ùtúkõ ÿH�uøYû	ÿ � üQø}�	��ÿ���÷/õ�û¤ý
¼ À�®�¬�­ Ç ³E¿�Á�³¢Êz´¸°�·�¬�¼kÞmÀ�Á�¬�Êz´µ¼�³�¯r°�Â�ÃE´µ·�¬]°�Õz¯ á ¯«Á�¬�Äµ³/·z¯r­�¬�Â�´µ°�­�®�¬�°�³dÁ�­�® Û ¬z¯r¼�­�¬]Á�°�¿�¯«Á�­0³dÅi­�®�¬�·]³	¾�°z­�Á�»\¹CÀ�®�¬�³¢ÊS¬�ÁQ¯«Ä¸Ä�¿¤³	¿�¾�Ä�¯r­�´µ³	°

Ç ¯«¼ × Ó¸â+É+´¸ÄµÄµ´µ³	°�¿¤¬�³d¿�Äµ¬M¯r¼2³	Å�­�®�¬ ä ØdØ × Ü�³	¿�¾�Ä�¯r­�´µ³	°�¶�¬]°�¼�¾�¼Q¹�²E¼x¯ Ç ®�³	Äµ¬zÓg­�®�¬�°�³	Á�­�® Û ¬z¯r¼�­�¬�Á�°�Á�¬�Æ	´µ³	°�¼u¯«Á�¬�·`®�¯rÁQ¯r·]­�¬�Á�´µÕ�¬�Â�Èz»¼�É�¯rÄµÄ���Á�É-¼�´¸Õ]¬zÓ�­�´µÆ	®z­kÄ�¯«È¤³	ÁEÉ�¯rÁ�±S¬�­�¼QÓ\®�´µÆ	®�Â�¬]°�¼�´µ­�»�³	Å�¬�·�³d°�³dÉ�´µ·�¯r·]­�´¸Êz´µ­�»9½�´µ°�»S¬/¯rÁ ä Ø	ØdØx¿¤¬]Ák·z¯«¿�´µ­Q¯�½WÒ9Ü�´µ°�­�®�´µ¼B¿�¯rÁ�­B³	Å0­�®�¬·�³	¾�°z­�Á�» Ç ¯«¼ ädä Ó Ú ØdØu¬�¾�Á�³iÓ ä Ø�¿¤¬�Á�·�¬]°\­k®�´µÆ	®�¬�ÁE­�®�¯r°�­�®�¬:°�¯r­�´µ³	°�¯rÄB¯çÊS¬�ÁQ¯«Æ	¬z¹�À�®�¬2­ Ç ³�¿�Á�³QÊz´µ°�·]¬�¼ Ç ¬+®�¯çÊS¬&Â�¯r­Q¯�¯rÈ¤³d¾�­�¯«·�·�³d¾�°z­Åm³dÁ+àdÓµàE¿¤¬�Á�·�¬�°z­�³	Å�­�®�¬WÎ�­Q¯«Äµ´�¯«°�½WÒ9ÜC¹
¾ Î�°+­�®�¬2¯«¿�¿¤¬�°�Â�´µË Ç ¬�¿�Á�³¢Êz´µÂ�¬&¯�Åb¾�ÄµÄ�Â�¬�¼�·�Á�´µ¿�­�´µ³	°�³dÅ¤­�®�¬�É�¯«´µ°�Â�¯r­Q¯0¼�³	¾�Á�·]¬�¼W¯«°�Â Ç ¬�Â�¬�­Q¯«´¸Ä�®�³ Ç�Ç ¬�É�³¢ÊS¬�Â:ÅmÁ�³	É�­�®�¬�¾�°�´µÊS¬�Á�¼�¬

³	Å Ç ³	Á�±S¬]Á�¼B­�³+­�®�¬c��°�¯rÄY¼Q¯rÉ+¿�Äµ¬z¹



� k

ö�ø/ùX�Y�¤ü/E�)N{ øuø�1�÷/ý ��� ø��µü/�	� ùtú�øR���9�0ý��	�����¤ùtø/ö�ù\õ�û¤ý�÷#�¤ö�ù\û¤÷]ùtÿ�ùtú(�¤ÿQøR��øYõ ö(� � õ ÿ��ký�û¤÷]ø � ��þ�ùtú�ø5ÿ�û��uø G ü*�>ÿ�õ ök÷]ø

ùtú�ø/þ û	üQøW���¤üQøHý�õ E¤øYý þ�ù��W��ø ÷#�	����ø/ù\õ ù��¤ü¢ÿ�ùtúEû	ö � ÿQø�� � ý2û¤÷�B � û¤õ ö�ù\û	ök÷]ø/ÿ*)�Cm�¤ü�û	ö�þ
�	�9ùtú�ø$ü¢ø���û¤õ ökõ ö	� � ÿQø�� � ý

÷#�¤ö�ù\û¤÷]ùtÿ��:ø�÷/û	ö ü¢øY÷#�*
¤ø/üuÿ¢ø�
¤ø/ü�û¤ýEõ ö � õ 
�õ �m� û¤ý�÷«úkû	ü�û¤÷]ùtø/ü�õ ÿ¢ù\õ�÷]ÿ�ùtúEû	ù�û¤ý�ý ��� � ÿxù�� � ø/ÿ�÷]ü�õ ��ø$û	ö � ø�1f�ký �¤ü¢øD�¤ùtú�ø/ü

õ ö�ùtø/ü¢ø/ÿ¢ù\õ ö(�v�µøYû	ù � üQø/ÿl�	�0ùtúkõ ÿl���¤ùtø/ö�ù\õ�û¤ý�ö�ø/ùX�Y�¤ü�EJ)

� � ü}�kû	ÿ�õ�÷ �uøYû	ÿ � üQøD�	��ö0ø/ùo�T�¤ü�E�ø�1�ùtø/ö�ÿ�õ �¤ö-õ ÿ�÷]ø/ü¢ù\û¤õ öký þ û]
�û	ü�õ�û'�ký ø��uøYû	ÿ � ü¢ø � �Mõ ùtú ø/ü¢ü��¤ü*)"Cm�¤ü�ø�1�û����ký ø�6

õ ù���û¢þ�ö(�¤ù�õ ök÷/ý ��� ø û$ü¢øYý ø�
�û	ögùA�Eû	ü¢ù �	�s�¤ö�ø�b ÿ�ÿ���÷/õ�û¤ýEö�ø/ùX�Y�¤ü�EJ69ökû���øYý þ û¤÷�B � û¤õ ögù\û	öE÷]ø/ÿv��û � ø[��& ùtú�ø[$����

��úEõ�÷�ú���ûtþ û¤ý ÿ��W�ký�ûtþ û�ü��0ý ø�õ ö ùtú�ø!$���� ÿ¢øYû	ü�÷«ú8��ü���÷]ø/ÿ¢ÿ*)Zh8ý ùtø/ü¢öEû	ù\õ 
¤øYý þ�6K��þ õ ök÷/ý ��� õ ö(� û¤ý�ý�÷#��Vi�T�¤ü�E¤ø/ü¢ÿ�û	ù

G ü`�uÿD
�õ ÿ�õ ùtø �°��� ü�õ ö(�Hùtú�ø�­RO?��ø/ü�õ � � �:ø���õ �¤úgùA��ø!��
¤ø/ü¢ø/ÿ¢ù\õU��û	ù\õ ö(��ùtú0ø�ø�1�ùtø/ö�ÿ�õ �¤ö@�	�K�¤ö�ø�b ÿ�ö0ø/ùo�T�¤ü�E��0�¤ü

ùtú(�¤ÿQø�õ ö � õ 
�õ ��� û¤ý ÿn��ú(� �:ø/üQø5ø��H�ký �\þ¤ø � û	ù!ý�û	ü/�¤ø/ü G ü*�uÿ*)�{ øH�Mõ�ý�ý � øYû¤ý���õ ùtú@ùtú�ø/ÿ¢ø�û	ö � �¤ùtú�ø/ü�ü¢øYý�û	ùtø � õ ÿ¢ÿ � ø/ÿ

û	ö � �:ø}�Mõ�ý�ý¤ÿ¢ú	��� ùtúEû	ù2ùtúkõ ÿY��ü��0û � ��øYû	ÿ � ü¢øe�	�gö�ø/ùX�Y�¤ü/E�ø�1gùtø/ö�ÿ�õ �¤ö ÷#�¤öf
¤ø/þgÿ�õ ö��0�¤ü*��û	ù\õ �¤ö!�¤ö�ùtú0ø � ö � ø/ü�ý þ�õ ö(�

ö � �l��ø/üY�	��÷#�¤ögù\û¤÷]ùtÿ`)l<.�¤ü¢ø���
¤ø/ü*6��:øR�Mõ�ý�ý�û	ü�� � ø�ùtúEû	ù+ùtúEõ ÿuõ ö��0�¤ü*��û	ù\õ �¤ö�÷#�¤ö�ùtø/ögù�÷/û	ö[��ø�õU���0ü���
¤ø � õ ö�ÿ¢ø�
¤ø/ü�û¤ý

��ûtþ�ÿ*)

¿ À ìA£K¨Á¦A§QïT©]¨Â£&ì!í ð�ñ�îJ¡�íJóQïxì¥¡�ì�ð ìA£&í9Ã ï�îJÄÆÅJóÈÇs£

S]ö�ùtúkõ ÿ8ÿ¢øY÷]ù\õ �¤ö8�+ø�ü¢øYý�û	ùtø � ö�ø����ký ��þ���ø/ögù �m� ü�û	ù\õ �¤ö7�	�9ø�1f���¤ø/ö(� � ÿ�ý þ � õ ÿ��ký�û¤÷]ø � �T�¤ü�E¤ø/ü¢ÿ8ù��Ýû:�uøYû	ÿ � ü¢ø!�	�

ùtú�ø8ö � �l��ø/ü��	�:÷#�¤ögù\û¤÷]ùtÿ�ùtú�ø/þ�úEû�
¤ø����¤ùtø/ö�ù\õ�û¤ý�ý þ û¤÷/÷ � � � ý�û	ùtø � �¤ö ùtú�øA$����N)HS]ö � õ 
�õ �m� û¤ý ÿ�û	ü¢ø8ùtú�ø/ü¢ø��0�¤ü¢ø�ö(�¤ù

û	ÿ¢ÿ/��÷/õ�û	ùtø � ù��Hûuÿ/��øY÷/õ G ÷�ÿ¢øYû	ü�÷«ú��uø/ùtú	� � ) Q ú�ø � ö � ø/ü�ý þ�õ ö(��û	ÿ¢ÿ � ����ù\õ �¤ö õ ÿxùtúkû	ù � ÿ�õ ö(�A��ø/ü¢ÿ��¤ökû¤ýB÷#�¤ögù\û¤÷]ùtÿ�õ ÿ

ö(�¤ù!û	ö�ø�1�÷/ý � ÿ�õ 
¤ø!�uø/ùtú(� � û	ö � ùtúkû	ùMõ ùMõ ÿe
�õ ü¢ù � û¤ý�ý þ�÷#�¤ÿ¢ù\ý ø/ÿQÿ*)

{ ø$ÿQù\û	ü¢ù!�¸ü��	� ùtú0øv�0�0ý�ý ���Mõ ö(� ÿ�õU�H�ký øHý�õ ö�øYû	ü�ÿ���øY÷/õ G ÷/û	ù\õ �¤ö7�	�d��ùtú�ø ý ���:�	� � ùtú�øHý ø/ö(�¤ùtú��	��õ ö � õ 
�õ �m� û¤ý�ÉÈb ÿ

� ö0ø����ký �\þJ�uø/ö�ù�ÿ���øYý�ýJ�_�0ý�ý �*�Mõ ö(�$ú�ø/ü � õ ÿ��Eý�û¤÷]ø��uø/ögù"�µü��	� G ü*��Ê@û	ù�ù\õU�uøFË�\

Ì�ÍÏÎ#ÐNÑ?Ò!Ó^Ô ý ���J��Õ�ÉÈÖt× ÍºÎ#Ð � ÓvØ �XÙ ÍÏÎ#ÐJÓ°ÚoÍÏÎ#Ð ��� �

��ú0ø/ü¢øZÕ�ÉÈÖt× ÍÏÎXÐ õ ÿD� � ü$õ ö � õ�÷/û	ù��¤üD�	�kùtú�ø�ø�1�ùtø/ö�ùF�	�kùtú�ø�ö�ø/ùX�Y�¤ü/E^�	�r���¤ùtø/ö�ù\õ�û¤ý�ÿ���÷/õ�û¤ý2÷#�¤ö�ù\û¤÷]ùtÿ�û	ÿD�	�kù\õU�uø.Ë�6

Ù ÍÏÎ#Ð õ ÿuû"B � õ ùtø�ø�1�úkû � ÿ¢ù\õ 
¤øuÿ¢ø/ùY�	��÷#�¤ö�ùtü��0ý ÿ]�_�¤ü�õ ö � õ 
�õ �m� û¤ýJû	ö �HG ü`� ÷�úEû	ü�û¤÷]ùtø/ü�õ ÿ¢ù\õ�÷]ÿ�ùtúEû	ùY�Mõ�ý�ýt��ø � ø/ù\û¤õ�ý ø � û	ÿ



� 3

�+øl���"�¤ö�û	ö �.ÚXÍºÎ#Ð õ ÿ�û	ö�ø/ü¢ü��¤ü+ùtø/ü*��)d� � ü���û¤õ ö ÷#�¤ök÷]ø/ü¢ö�õ ö$ùtú0ø�ø/ÿ¢ù\õU��û	ù\õ �¤ö5�	��ùtú�ø�ÿ¢ùtüQø/ö(�¤ùtú[�	��ö�ø/ùo�T�¤ü�EfV�ÿ�õ L/ø

ø�&�øY÷]ùtÿ!� Ô � õ ÿ�ÿ�� � ü�õ � � ÿ�÷#�¤ü¢ü¢øYý�û	ù\õ �¤ö7��ø/ùo�+ø/ø/ö�ö�ø/ùX�Y�¤ü�E ÿ�õ L/øHû	ö �!� ö�ø����Eý �\þJ�uø/ögù ��� ü�û	ù\õ �¤ö õ ö ��� ÷]ø � �gþHùtú�ø

�	��õ ÿQÿ�õ �¤ö°�	�:ü¢øYý ø�
�û	ögù2
�û	ü�õ�û'�Eý ø/ÿ*) Q ��ùtúkõ ÿ�� � ü����¤ÿ¢ø[�:ø�÷#�¤ö � õ ù\õ �¤ö ùtú�ø@ø/ÿQù\õU��û	ù\õ �¤ö��	� Ô õ ö-ü¢ø��¤ü¢ø/ÿ¢ÿ�õ �¤ö���� �

ù�� û�ý�û	ü��¤ø8ÿ¢ø/ù}�	�:õ ö � õ 
�õ �m� û¤ýkû	ö ��G ü*��V�ÿ���øY÷/õ G ÷e
�û	ü�õ�û'�Eý ø/ÿ�ü¢øY÷#��
¤ø/ü¢ø � �µü��	�¯� � ü��T�¤ü�E¤ø/ü�V G ü*�Û��û	ù\÷«ú�ø �^� û	ù\û�)

ô � ÷�ú�
�û	ü�õ�û'�ký ø/ÿ8û	ü¢ø$õ ök÷/ý ��� ø � õ ö Ù ÍÏÎXÐ ù����¤ø/ùtú0ø/üR��õ ùtú�ÿ¢ù\û	ö � û	ü � õ ö � õ 
�õ �m� û¤ýf����ÿQø/ü�
�û'�Eý ø$÷�úkû	ü�û¤÷]ùtø/ü�õ ÿ¢ù\õ�÷]ÿ��tû'�¤ø�6

�¤ø/ö � ø/ü*6JB � û¤ý�õ G ÷/û	ù\õ �¤ö û	ö �"G ü*� ùtø/ö � ü¢ø � )eÜ�ø/ù � ÿd��ü�õ ø�~�þ � õ ÿ�÷ � ÿ¢ÿ�ùtú�ø��.)

C9õ ü¢ÿ¢ù�6m�+øMû¤÷/÷#� � ö�ù5÷/ý �¤ÿ�õ ö	��V G ü*� G 1�ø � ø�&�øY÷]ùtÿ*) Q úkõ ÿ5õU���ký�õ ø/ÿ&ùtúkû	ù2ùtú�øMõ � ø/ö�ù\õ G ÷/û	ù\õ �¤ö!�	�t�kû	ü�û��uø/ùtø/ü Ô ÿ¢ùtø��uÿ

�¸ü��	� ÷#�	���kû	ü�õ ö(���T�¤ü�E¤ø/ü¢ÿ � õ ÿ��ký�û¤÷]ø � ��þ�ùtú�ø�ÿ�û��uø G ü*� û	ö � ø/ö � ���+ø � �Mõ ùtú � õ &Jø/ü¢ø/ö�ù�ö�ø/ùX�Y�¤ü�E@ÿ�õ L/ø/ÿ*)eC9õ ü*��V

ÿ���øY÷/õ G ÷ G 1gø � ø�&�øY÷]ùtÿ�û¤ý�ý �*� ù�� ÷#�¤ögùtü��0ý;�_�¤ü[��û	ögþÝ÷�úEû	ü�û¤÷]ùtø/ü�õ ÿ¢ù\õ�÷]ÿ �	�Bùtú�ø ÷/ý �¤ÿ�õ ö(��ø/ÿ¢ù\û'�ký�õ ÿ¢ú���ø/ögù2��ø�) �	)�þ¤øYû	ü

�	�:÷/ý �¤ÿ � ü¢ø�6�ÿ¢øY÷]ù��¤ü*62ý ��÷/û	ù\õ �¤ö�6�ÿ�õ L/ø��¤ü�û	ö�þ ÷#�	�l�kõ ökû	ù\õ �¤ö>�	��ùtú�ø/ÿQø � ��ú(�¤ÿ¢ø �	��õ ÿQÿ�õ �¤ö���õ �¤ú�ù$õ ö �m� ÷]ø�ÿ/� � ü�õ � � ÿ

÷#�¤ü¢üQøYý�û	ù\õ �¤ö!��ø/ùX�:ø/ø/ö[� � ü��uøYû	ÿ � ü¢ø}�	��ÿ�õ L/ø�û	ö �H� ö0ø����ký �\þJ�uø/ö�ù�)Nhxÿ�û�ÿ�õU���ký ø�ø�1�û����ký ø�6Yÿ � �	���¤ÿQøe�:ø}�:ø/üQø�ù��

÷#�	���Eû	ü¢øxùX�Y� �T�¤ü�E¤ø/ü¢ÿ � õ ÿ/�ký�û¤÷]ø � õ ö ûl��ø/ü�õ � � �	��ø�1f�kû	ö�ÿ�õ �¤ö û	ö � õ ö�ùtú�ø5ùtü�� � �¤ú[�	��ûxü¢øY÷]ø/ÿ¢ÿ�õ �¤ö�6gü¢ø/ÿ���øY÷]ù\õ 
¤øYý þ�)

��ùtú0ø/ü�ùtúkõ ö(�¤ÿ�ø�B � û¤ý�ùtú�ø G ü¢ÿQùH�Y�¤ü�E¤ø/ü�õ ÿ�ý�õ E¤øYý þ ù�� úkû�
¤ø2
�õ ÿ�õ ùtø � õ ö�ùtú�ø��Eû	ÿ¢ù$ý�û	ü��¤ø/ü�ø�19�Eû	ö � õ ö(� G ü`�uÿ�ùtúkû	ö

ùtú�ø$ÿ¢øY÷#�¤ö � 6�ý�õ E¤øYý þ�ù�� úkû�
¤ø[
�õ ÿ�õ ùtø ��� �*��ö�ÿ�õ LYõ ö	� G ü`�uÿ*)^OkøYõ ö(�Ýõ ö û	ö ø�1f�kû	ö�ÿ�õ �¤ö�6�õ ù�b ÿ�û¤ý ÿ��Ýý�õ E¤øYý þ�ùtúkû	ù�ùtú�ø

�0�¤ü*�uø/üY�Mõ�ý�ýt�¤ö û�
¤ø/ü�û'�¤ø G ö � ûe$�����øYû	ü�ý�õ ø/ü�ùtúkû	ö�ùtú�ø�ÿ¢øY÷#�¤ö � 6t� � ù2ùtúkõ ÿT�Mõ�ý�ýt��øl��øY÷/û � ÿ¢ø}�	��ùtú0øl� � ÿ�õ ö�ø/ÿ¢ÿ5÷]þ�÷/ý ø

û	ö � ö(�¤ù�ùtúkû	ö(E�ÿ8ù��Hùtú0ø ý�û	ü��¤ø/ü�õU��� � ùtø � ö�ø/ùo�T�¤ü�E�ÿ�õ L/ø-Ýt)�hÞ� � üQùtú�ø/ü�õU�����¤ü¢ù\û	ö�ù�û � 
�û	ögù\û'�¤ø[�	�Wø/ÿQù\õU��û	ù\õ ö(�

��� � �Mõ ùtú ÷/ý �¤ÿ�õ ö(��V G ü*� G 1�ø � ø�&�øY÷]ùtÿ�õ ÿxùtúEû	ù�ùtú�ø/þ�û¤ý ÿ/� û¤ý�ý �*� ù�� û¤÷/÷#� � ö�ù��_�¤ü}�	��õ ùtùtø � ÿ�� � ü�÷]ø/ÿ��	�Wõ ö � õ 
�õ �m� û¤ý

ú�ø/ùtø/ü/���¤ø/ö�øYõ ùrþ$ù��!ùtú�øxø�1gùtø/ö�ù:ùtúEû	ù2ùtú�ø/ÿ¢ø8û	ü¢ø�÷#�¤üQü¢øYý�û	ùtø � �Mõ ùtú G ü*�)÷�úEû	ü�û¤÷]ùtø/ü�õ ÿ¢ù\õ�÷]ÿ*)}Cm�¤ü�ø�1�û��H�ký ø�6Jõ ùuõ ÿY�	�¸ùtø/ö

û	ü�� � ø � ùtúEû	ùR���f� � �T�¤ü�E¤ø/ü¢ÿ�û	ü¢øMø��H�ký �\þ¤ø � ��þ ý�û	ü/�¤ø G ü*�uÿ/ßm)�S]ö ùtúkõ ÿ�÷/û	ÿQø�÷/ý �¤ÿ�õ ö(� G ü*� G 1�ø � ø�&�øY÷]ùtÿ]�T� � ý �
÷#�¤ö�ùtü��0ýr�0�¤ü�ùtú�ø!��û¤÷]ùxùtúkû	ù�û�
¤ø/ü�û'�¤øD�T�¤ü�E¤ø/ü¢ÿ B � û¤ý�õ ùrþ�õ ÿ � õ &Jø/ü¢ø/ö�ùMû¤÷]ü��¤ÿQÿ8÷/ý �¤ÿ�õ ö	� G ü*��ÿ*)e­;�¤ùtø�6�ú(�*�:ø�
¤ø/ü*60ùtúkû	ù

�¤öký þ õU�c���9� � �Y�¤ü/E¤ø/ü¢ÿ�ü¢ø�V�ø/ö�ùtø/ü�ø����ký �\þJ�uø/ö�ù�ü¢øYý�û	ù\õ 
¤øYý þà���¤ü¢ø�ü�û'�kõ � ý þ�ö(�¤ù�÷#�¤ö�ùtü��0ý�ý�õ ö(���_�¤ü8ÿ��¤ü¢ù\õ ö	�:�T� � ý �
á ²kÄ¸­�¬]Á�°�¯r­�´µÊS¬]Ä¸»\Ó�¯ Ç ³dÁ�±S¬�Á0¬�É�¿�Ä¸³¢»S¬]Â�´µ°�¯�Â�¬�·]Ä¸´µ°�´¸°�ÆW¼�¬�·�­�³dÁJÈ�¾�­�¿¤³	¿�¾�Ä�¯r­�¬�Â+È\»2Ä�¯rÁ�Æd¬r��Á�É�¼EÞm¼Q¯�»\Ó¢·`®�¬�É�´µ·z¯«Ä¸¼ á Ç ´µÄµÄi®�¯çÊS¬2¯�Ä�¯rÁ�Æd¬�Á°�¬�­ Ç ³dÁ�±x­�®�¯r°5³d°�¬ Ç ³dÁ�±z´¸°�Æ�´µ°�¯k¼�É�¯«Ä¸Ä�¬�Ëz¿�¯r°�Â�´µ°�Æ:³	°�¬z¹	â0¬�­QÓS¾�¿¤³d°uÂ�´µ¼�¿�Ä�¯«·�¬�É�¬�°z­QÓz­�®�¬WÅm³dÁ�É�¬�Á Ç ´µÄ¸Ä�Á�¬z¯r¼�³d°�¯rÈ�Äµ»5­Q¯r±	¬WÄ¸³d°�Æd¬�Ák­�³Æ	¬�­�¯K�b³	È�¹9å�´µ°�¯«ÄµÄ¸»\Ó¤´µÅJ·]Ä¸³d¼�¾�Á�¬�¼&Â�´0�¤¬]Á9¼�´µÆ	°�´_��·z¯r°z­�Äµ»�¯r¼W­�³�­�®�¬2°z¾�É2È¤¬�ÁE³dÅ�Â�´µ¼�¿�Ä�¯«·�¬�Â Ç ³	Á�±	¬�Á�¼QÓC³dÈ�¼�¬�Á�Ê	¬�Â�¾�°�¬]É�¿�Äµ³¢»zÉ�¬�°z­E¼�¿¤¬�ÄµÄµ¼³	Å Ç ³	Á�±S¬]Á�¼BÂ�´µ¼�¿�Ä�¯r·�¬]ÂuÈz»�Ä�¯«Á�Æ	¬�Ár��Á�É+¼�É�´µÆ	®z­�Á�¬�Ì�¬]·�­�­�®�¬9Ä�¯rÁ�Æd¬�Á�°z¾�É2È¤¬�Á�³	Å�¿¤¬]³	¿�Äµ¬W¼�¬z¯«Á�·`®�´µ°�Æ�Åb³	Á:¯��m³dÈ�¯r­�­�®�¬9¼Q¯rÉ+¬W­�´¸É+¬zÏ�­�®�´µ¼·�³	°�Æ	¬�¼�­�´µ³d°u¬��¤¬�·�­�É�´µÆd®\­�´µÉ�¿�Ä¸»�Ä�¯rÁ�Æd¬�ÁB¾�°�¬]É�¿�Äµ³¢»zÉ�¬�°z­�¼�¿¤¬�ÄµÄµ¼BÅb³	Á Ç ³dÁ�±S¬�Á�¼�Â�´µ¼�¿�Ä�¯«·�¬�ÂuÈz»�Ä�¯rÁ�Æ	¬]Á���Á�É�¼Q¹ã ²kÈ¤³ Ç Â�Ó � ÁQ¯«É�¯rÁ�Õx¯r°�Â�º�¯rÁ�Æd³	Äµ´µ¼�Þ ×	ÖdÖ	Ödá Åm³dÁkå�ÁQ¯r°�·]¬zÓ�¶�¯r¼Q¯çÊS³dÄ�¯	Ó�¶�´µ¿¤³	ÄµÄµ³	°�¬u¯«°�Â � ¬�¼�­�´µ­�³!Þ ×	Ö	ÖdÖ	á Ó�Åb³	ÁBÎ�­Q¯rÄµ»\¹�²EÉ�³d°�Æ�³	­�®�¬�Á�¼QÓ� Á�¬�É�¬�Á+Þ ×	ÖdÖ à á Ó � Á�¬�É�¬�Á�¯r°�Â�º�¯«¼�±z´¸°$Þ ×dÖ	Ö â á Ó � ¯«´¸°z­ Û Ü�¯r¾�Ä�Þ ä Ø	Ø ×dá Â�¬]ÊS¬�Äµ³	¿�­�®�¬�³	Á�¬�­�´µ·z¯«Ä�É�³/Â�¬]Ä¸¼ Ç ®�¬�Á�¬2­�®�¬&­�¬�·r®�°�³	Äµ³	Æd»u´µ¼E¼�¾�·`®­�®�¯«­�´¸°x¬��z¾�´µÄµ´µÈ�Á�´µ¾�É Ç ³	Á�±S¬�Á�¼�É�¯ç»�¬�°�Âx¾�¿xÈ¤¬�´µ°�Æ�¼�¬�ÆdÁ�¬�Æ¤¯«­�¬�Â�¯r·]·�³	Á�Â�´¸°�Æ�­�³+­�®�¬�´µÁB¼�±z´µÄµÄµ¼Q¹



�¤è

ý øYû � ù��2�kõ�û	ÿ¢ø � üQø/ÿ � ý ùtÿ*)

ôiøY÷#�¤ö � 6|�+ø�ø�19�Eý �0õ ù�ùtú�ø ���¤ÿQÿ�õ �kõ�ý�õ ùrþv�	��ùtü�û¤÷iE�õ ö(�@ùtú�øA�T�¤ü�E�õ ö	��úEõ ÿ¢ù��¤ü¢þZ�	�:û	ögþ õ ö � õ 
�õ �m� û¤ý9õ ö ùtú�ø � û	ù\ûMù��

� � ü¢ùtú�ø/ü8÷#�¤ögùtü/�0ýs�_�¤ü��¤ùtú�ø/ü�ÿ�� � ü�÷]ø/ÿ��	��ú�ø/ùtø/ü����¤ø/ö0øYõ ùrþv��úkõ�÷�ú°��õ �¤ú�ù�÷#�¤ö��0� � ö � � � ü�õ ö��¸ø/ü¢ø/ök÷]ø�) Cm�¤ü�ø�1�û����ký ø�6

õ ö��0�¤ü*��û	ù\õ �¤ö[�¤ö�ùtú�ø � õ ÿ��ký�û¤÷]ø � �T�¤ü�E¤ø/ü¢ÿ*b9��û'�¤ø���ü�� G ý ø �m� ü�õ ö	�!ùtú�øA­}O���ø/ü�õ � � û¤ý�ý �*��ÿ�ù���÷#�¤ögùtü��0ý��0�¤ü�ùtú�ø ��û¤÷]ù

ùtúkû	ùn�kû	ÿQù+øYû	üQökõ ö(�¤ÿF��õ �¤ú�ù�úkû�
¤ø�ûxÿ�õ �¤öEû¤ý�õ ö(��ü��0ý ø.�0�¤üT�0ü��¤ÿ���øY÷]ù\õ 
¤ø�ø����ký ��þ¤ø/ü¢ÿ*6�úkõ �¤ú�ø/üd��û'�¤ø/ÿ�ÿ�õ �¤öEû¤ý�õ ö(�Z���¤ü¢ø

��ü/� �m� ÷]ù\õ 
¤øT�T�¤ü�E¤ø/ü¢ÿ`) Q úkõ ÿ9ÿ�� � ü�÷]øn�	�0õ ö � õ 
�õ ��� û¤ý�ú�ø/ùtø/ü����¤ø/ö�øYõ ù`þ5��õ �¤úgùs�kõ�û	ÿs� � üWü¢ø/ÿ � ý ùtÿ�õU�%6�ÿ�ûtþ�6 � õ &�ø/ü¢ø/ök÷]ø/ÿxõ ö

�T�¤ü�E¤ø/ü¢ÿ*b*��ü/� �m� ÷]ù\õ 
�õ ù`þ � ø���ø/ö � �¤ö8ø����ký ��þ¤ø/ü¢ÿ*bm��ü/��
�õ � ø � ùtü�û¤õ ökõ ö(��û	ö � ùtúkõ ÿ�õ ÿl�H�¤ü¢ø]�µü¢ø�B � ø/ö�ù�õ ö�ý�û	ü��¤ø G ü*�uÿÈä`)

ô�õU��õ�ý�û	ü�ý þ�6å�+ø.��õ�ý�ý2û¤÷/÷#� � ö�ù[�0�¤ü � õ &Jø/ü¢ø/öE÷]ø/ÿ�õ ö�ùtú0øHõ ö � õ 
�õ �m� û¤ýJ��ü����kû'�kõ�ý�õ ù`þ^�	�kü¢ø�V�ø/ögùtø/ü�õ ö(� ø��H�ký �\þJ�uø/ö�ùF�¤ü

õ öHùtú�ø"��ü�����ø/ö�ÿ�õ ù`þ�ù��$ÿQù\ûtþZ� � ùR�	��ø����ký �\þJ�uø/ö�ù � ÿ�õ ö(��ùtú�ø@ý ø/ö(�¤ùtúW�	���Y�¤ü/E¤ø/ü¢ÿ*b|�kû	ÿ¢ù � ö�ø����Eý �\þJ�uø/ögù5ÿ���øYý�ý ÿ*)

�]��õ ùtù\õ ö(��ùtúkõ ÿM÷#�¤ö�ùtü��0ýE÷#� � ý � �kõ�û	ÿ}� � ü�ü¢ø/ÿ � ý ùtÿ�ÿ�õ öE÷]ø�6�õ öZ� � ü � û	ù\û�6��T�¤ü�E¤ø/ü¢ÿ}��ú(��û	ü¢ø2�H�¤ü¢ø]�	�¸ùtø/ö�ø����ký ��þ¤ø �
û	ü¢øH���¤ùtø/ö�ù\õ�û¤ý�ý þ�û	ÿ¢ÿ�õ �¤ö�ø � 6�û¤ý�ý�øYý ÿ¢øMø�B � û¤ýU6r���¤ü¢ø�÷#�¤ö�ù\û¤÷]ùtÿ`æ-)

Q úkõ ü � 6&ÿ�õ öE÷]øZ�+ø û¤ý ÿ��>����ÿ¢ø/ü�
¤øHùtú�ø:��ú(�0ý øZ�T�¤ü�E�õ ö(��úEõ ÿ¢ù��¤ü¢þ>û	ö � ÿ¢ø�
¤ø/ü�û¤ý5õ ö � õ 
�õ �m� û¤ý�÷«úkû	ü�û¤÷]ùtø/ü�õ ÿQù\õ�÷]ÿ5�	�

øYû¤÷«ú�ö�ø/ùo�T�¤ü�E
�uø��l��ø/üd�:ø�÷/û	ö�÷#�¤ö�ùtü��0ýå�0�¤üF��û	ö�þW�¸øYû	ù � ü¢ø/ÿl�	��ùtú�ø�ö0ø/ùo�T�¤ü�E ý�õ E¤øYý þ�ù�����ø�õ ö��0�¤ü*��û	ù\õ 
¤ø�û'��� � ù

÷«úkû	ü�û¤÷]ùtø/ü�õ ÿ¢ù\õ�÷]ÿT�	� G ü*�uÿc
�õ ÿ�õ ùtø � ��ü�õ �¤üWù�� � õ ÿ��ký�û¤÷]ø��uø/ö�ù�)dCm�¤ü:ø�1�û����Eý ø�60õ ù�õ ÿKE�ö(����ö�ùtúkû	ùWùtú�ø"ç ¶�èt¸º·%yié �	� G ü*�uÿ

�¤ö�ø�úkû	ÿ.
�õ ÿ�õ ùtø � õ öÝùtú�ø5�kû	ÿ¢ù�÷#�¤ö�ÿQù\õ ù � ùtø/ÿ*62ø�
¤ø/ü¢þgùtúEõ ö(��øYý ÿ¢ø�÷#�¤ö�ÿQù\û	ögù�6Y
�û¤ý � û'�ký ø�õ ö��0�¤ü*��û	ù\õ �¤ö-ù������¤ùtø/ö�ù\õ�û¤ý

ø����Eý �\þ¤ø/ü¢ÿ �m� ü�õ ö(��ùtú�ø�üQøY÷]ü � õ ù\õ ö(�D��ü���÷]ø/ÿ¢ÿ*)NS�����ø/ùtùtø/ü G ü*�uÿ5û	ü¢ø8û¤ý ÿ/�D�¤ö û�
¤ø/ü�û'�¤ø�ý�û	ü��¤ø/ü�õ ö�ÿ�õ L/øxùtú0ø/ö�ö�ø/ùX�Y�¤ü�E

ÿ�õ L/øF�Y� � ý � ��ø�ÿ/� � ü�õ � � ÿ�ý þH÷#�¤ü¢ü¢øYý�û	ùtø � �Mõ ùtúZ���0ÿ¢ø/ü�
¤ø � � ö0ø����ký �\þJ�uø/ö�ù �m� ü�û	ù\õ �¤ö�)

h G ökû¤ý�÷#�¤ök÷]ø/ü¢ö û	ü�õ ÿ¢ø/ÿW�µü/�	� ùtú�ø>��û¤÷]ù.�+ø�õ ök÷/ý �N� ø�õ ö û5�0õ 
¤ø/ö õ ö � õ 
�õ �m� û¤ýcÉÈb ÿ�ö0ø/ùo�T�¤ü�E8�	�u÷#�¤ögù\û¤÷]ùtÿ�û¤ý�ý

ùtú�ø ��ø/ü¢ÿ��¤ö0ÿ�ÿ¢ú�ø8úkû	ÿH�T�¤ü�E¤ø � �Mõ ùtú õ ö ùtú0øA��ü¢ø�
�õ � � ÿ G 
¤ø�þ¤øYû	ü¢ÿ*)[g�ý øYû	ü�ý þ�6J�T�¤ü�E�õ ö	���_�¤ü2<Hõ�÷]ü��¤ÿ��	�¸ù � ��ø/ÿ�ö(�¤ù

õU���Eý þ�ùtúkû	ù��¤ö0ø:úkû	ÿc��ø/ü¢ÿ��¤öEû¤ý�ý þ.�uø/ù�û¤ý�ý*�¤ùtú�ø/üd<Hõ�÷]ü��¤ÿ��	�¸ùWø����ký �\þ¤ø/ø/ÿ�û¤ý ùtú	� � �¤ú�õ ùkÿ�� � ö � ÿEü¢øYû	ÿ��¤ökû'�ký ø+ùtúkû	ùEÿ¢ú�ø

E�ö(����ÿd�H�¤ü¢øY��ø����ký ø+ùtúkû	ö�ûu÷#�	���kû	ü�û'�Eý ø�õ ö � õ 
�õ ��� û¤ý���ú	�xúkû	ÿc��ø/ø/ö8ø����ký ��þ¤ø � õ ö�6�ÿ�ûtþ�60û&ÿ*��û¤ý�ý�÷/û	üs�T�¤ü�E�ÿ¢ú(����)
ê�ë °x­�®�¬9¿¤³d¼�´¸­�´µÊS¬WÁ�¬]Ä�¯«­�´µ³	°�¼�®�´µ¿�È¤¬�­ Ç ¬�¬�° Ç ¯rÆ	¬]¼QÓ\­�¬�°z¾�Á�¬/Ó/­�ÁQ¯«´µ°�´µ°�Æ!¯«°�ÂR��Á�É ¼�´µÕ�¬&¼�¬�¬ ë ´�¯r°�ÂxÎ�Â�¼�³	°�Þ ×dÖ	ÖdÖ	á ¹ì Ôk³	­�¬5®�³ Ç ¬�ÊS¬]Á�­�®�¯«­�¯rÄµ¼�³8¿�¯r¼�­ Ç ¯rÆd¬�¼�É�¯ç»�·�³	°�¼�­�´µ­�¾�­�¬�¯�·�³d°\­�Á�³dÄ�Åm³	Á�®�¬�­�¬�Á�³dÆ	¬�°�¬�³	¾�¼�­�¾�Á�° Û ³¢ÊS¬�Á2ÁQ¯r­�¬]¼Q¹�åi³dÁ�¬�Ëg¯rÉ+¿�Äµ¬zÓ�´¸°¯+ÅmÁ�´µ·�­�´µ³	°�¯rÄ�Ä�¯rÈ¤³dÁ�É�¯«Á�±S¬�­;��Á�É�¼2¿¤³	¼�­2É�³	Á�¬�Ê�¯r·z¯«°�·�´µ¬�¼:Åm³	Á:É�³	Á�¬�¿�Á�³/Â�¾�·�­�´µÊS¬ Ç ³	Á�±S¬�Á�¼Q¹uÎ�°�¬��z¾�´µÄµ´¸È�Á�´µ¾�É ­�®�´µ¼2Ä¸¬/¯rÂ�¼:­�³�®�´µÆ	®�¬�Á

Ç ¯«Æ	¬�¼�¯«°�Â!¬�Ëz´¸­EÁQ¯r­�¬�¼WÅbÁ�³	É ¾�°�¬�É�¿�Äµ³Q»zÉ�¬]°\­kÅm³dÁW­�®�¬�¼�¬�´µ°�Â�´µÊz´¸Â�¾�¯«Ä¸¼Q¹9²kÄ¸­�¬]Á�°�¯r­�´µÊS¬]Ä¸»\Ói´µÅ Ç ³	Á�±S¬]Á�¼�¯rÁ�¬�®�³	É�³dÆ	¬�°�¬�³	¾�¼�¯r¼W·�³d°�·�¬�Á�°�¼¿�Á�³/Â�¾�·�­�´µÊz´µ­�»2È�¾�­�Â�´0�¤¬]Á�¬�°z­J´µ°�­�¬�Á�É�¼0³	ÅC¬�Ëz´µ­0ÁQ¯r­�¬�¼JÅmÁ�³	É�¾�°�¬�É�¿�Ä¸³¢»zÉ�¬�°z­kÞm¼Q¯ç»\Ód­�®�¬]»:È¤¬z¯«Á�Â�´0�¤¬]Á�¬�°z­J¼�¬z¯«Á�·`®�·]³	¼�­�¼ á Ó¤¯rÆi¯r´µ° Ç ³	Á�±	¬�Á�¼
Ç ´µ­�®5¼�®�³dÁ�­�¬�Á�¾�°�¬�É�¿�Äµ³¢»zÉ�¬�°z­�¼�¿¤¬�ÄµÄµ¼k¬/¯rÁ�°uÉ�³dÁ�¬WÈ¤¬�·z¯«¾�¼�¬W³	Å�­�®�¬W®�´µÆd®�¬�Á�³	¾�­�¼�´µÂ�¬W³	¿�­�´µ³	°�¹



���

Q úEõ ÿR�¸øYû	ù � ü¢øR�	�f� � ü���øYû	ÿ � ü¢ø}�Y� � ý � õU���ký þ�û	ö�û	ùtùtø/ö � û	ù\õ �¤ö5�kõ�û	ÿ � ö � ø/ü:ü¢øYû	ÿ��¤ökû'�ký ø�û	ÿ¢ÿ � ����ù\õ �¤ö�ÿuû'��� � ù2ùtú�ø

ÿ¢ùtü � ÷]ù � ü¢ø��	�Eùtú0ø$ø/ü¢ü/�¤ü!ùtø/ü*��)�Cm�¤ü8ø�1�û����Eý ø�6�õU�N�:ø û	ÿ¢ÿ � �uø$ùtúkû	ù�ùtú�ø�ùtü � ø � ö � ø/ü�ý þ�õ ö	��ö�ø/ùo�T�¤ü�E���ÕYí � û	ö �
� � üA�uøYû	ÿ � ü¢ø���Õ�ÉÈÖt× � û	ü¢ø8ü¢øYý�û	ùtø � û¤÷/÷#�¤ü � õ ö(�@ù��
Õ;í Ñ�î Éðï ÕJÉÈÖt×�ñ�òÕ 6N��øYû	ökõ ö(��ùtúkû	ù�û	ö-õ ö � õ 
�õ �m� û¤ý	Egö(�*��ÿ

ø�
¤ø/ü¢þf��� � þ � ��ù��óòÕ8��ø����ký ø�ÿ���ùtúEû	ù]�Y�¤ü/E�õ ö(� õ ö ý�û	ü��¤ø/ü G ü*�uÿ�û	ù[���¤ÿ¢ù�û¤ý�ý ����ÿMù�� ø/ÿ¢ù\û'�ký�õ ÿ¢ú ÷#�¤ögù\û¤÷]ùtÿ"�Mõ ùtú

òÕ ÷#��Vi�T�¤ü�E¤ø/ü¢ÿ`6Bùtú0ø:�uøYû	ÿ � üQø��uø/ögù!ø/ü¢ü��¤ü]�Mõ�ý�ýJ��øA���¤ÿ�õ ù\õ 
¤øYý þ-÷#�¤ü¢üQøYý�û	ùtø � �Mõ ùtú�ùtú�ø � ö � ø/ü�ý þ�õ ö(��ùtü � øA
�û	ü�õ�û'�ký ø

�kõ�û	ÿ�õ ö(��û	ö>�]Ükô8ø/ÿ¢ù\õU��û	ùtøD�	� Ô ù�����û	ü � ÿ}L/ø/ü��	)

ôYõoö ÷ùø�úðû�ü�ý(þmÿ����mþ

Q ú0ø G ü¢ÿ¢ù�÷#�0ý � �uö^�	�Bù\û'�ký øZ��� � ü¢ø����¤ü¢ùtÿ�ùtú0ø�ü¢ø/ÿ � ý ùtÿH�	�+û"�kû	ÿ¢øYý�õ ö�ø�ø/ÿ¢ù\õU��û	ù\õ �¤ö��	� � ö�ø��H�ký �\þJ�uø/ö�ù �m� ü�û	ù\õ �¤ö

�¤ö û �m� ����þ��_�¤ü�ÿQø�1�6�û8B � û � ü�û	ù\õ�÷ õ ö û'�¤ø�6�ûHÿ¢ø/ù5�	� �m� ����õ ø/ÿ��0�¤ü@ùtú�ø@B � û¤ý�õ G ÷/û	ù\õ �¤ö û	ù � õ ÿ��ký�û¤÷]ø��uø/ö�ù

�%�ký � ø�VQ÷#�0ý�ý�û	ü*6c��úkõ ùtø�VQ÷#�0ý�ý�û	üHû	ö � ��û	ökû'�¤ø/ü � 6�ûvB � û � ü�û	ù\õ�÷�õ ö>$%��� ùtø/ö � ü¢ø û	ù � õ ÿ/�ký�û¤÷]ø��uø/ö�ù@û	ö � ÷/ý �¤ÿ�õ ö	��V G ü*�

G 1�ø � ø�&JøY÷]ùtÿ*)}S]ö ùtú0ø�ÿQøY÷#�¤ö � ÷#�0ý � �uö ùtúkõ ÿ��kû	ÿ�õ�÷"��� � øYýkõ ÿuø�1�ùtø/ö � ø � û¤ý�ý ���Mõ ö	��ùX�Y��û �(� õ ù\õ �¤ökû¤ý9÷#�¤ögùtü��0ý ÿ.�0�¤ü

õ ö � õ 
�õ �m� û¤ýEú�ø/ùtø/ü����¤ø/ö�øYõ ù`þ�\ ùtú�ø>�tý ���>�	� � û�
¤ø/ü�û'�¤øv�+ø/ø�E�ý þ7��û'�¤øÝû	ù � õ ÿ��ký�û¤÷]ø���ø/ögù û	ö � ùtú�ø�ÿQúkû	ü¢ø��	�2ù\õU�uø

ÿ���ø/ö�ù � ö�ø��H�ký �\þ¤ø � ��
¤ø/ü�ùtú0ø G 
¤ø�þ¤øYû	ü¢ÿ���ü�õ �¤ü5ù�� � õ ÿ��ký�û¤÷]ø��uø/ö�ù �%� � üA­RO���ø/ü�õ � � � )]Cm�0ý�ý �*�Mõ ö(�@ùtú�ø"��ü¢ø�
�õ � � ÿ

� õ ÿ�÷ � ÿ¢ÿ�õ �¤ö�6��+ø8ø�19��øY÷]ù�ù��@ø/ÿ¢ù\õU��û	ùtø û�ö�ø��0û	ù\õ 
¤øH÷#��ø�� ÷/õ ø/ö�ù]�¤ö^��ü¢ø�V � õ ÿ��ký�û¤÷]ø��uø/ö�ù]��û'�¤ø�62ûD���¤ÿ�õ ù\õ 
¤ø��¤ö�ø �¤ö

ùtú�ø@ù\õU��ø5��ü¢ø�
�õ � � ÿ�ý þ ÿ���ø/ögù � ö0ø����ký �\þ¤ø � û	ö � û�ý ���+ø/ü�ö0ø/ùo�T�¤ü�E9V�ÿ�õ L/ø�øYý�û	ÿ¢ù\õ�÷/õ ù`þ°�Mõ ùtú-ü¢ø/ÿ/��øY÷]ù�ù���ùtú�ø G ü¢ÿ¢ù

÷#�0ý � ��ö�)

hxÿu÷/û	ö2��ø�ÿQø/ø/ö ÷#�	���Eû	ü�õ ö(��ùtú�øxü¢ø/ÿ � ý ùtÿ�õ öH÷#�0ý � �uö�ÿR��� � û	ö � ��j � ùtú�øxø�&JøY÷]ùT�	��ö�ø/ùo�T�¤ü�E�ÿ�õ L/øR�¤ö � ö�ø����ký ��þ9V

�uø/ö�ù �m� ü�û	ù\õ �¤ö�õ ÿ�ö0ø��0û	ù\õ 
¤ø$û	ö � ÿ�õ �¤ökõ G ÷/û	ö�ù!õ ö5���¤ùtú�ÿ���øY÷/õ G ÷/û	ù\õ �¤ö�ÿ*)e<.�¤ü¢ø��*
¤ø/ü*6�ùtú�ø�÷#��ø�� ÷/õ ø/ö�ùtÿl�¤ö@ùtú�øuùo�T�

û �(� õ ù\õ �¤ökû¤ýk÷#�¤ö�ùtü��0ý ÿ�û	ü¢ø�ÿ�õ �¤ökõ G ÷/û	ögù�û	ö � úkû�
¤ø8ùtú�ø�ø�1f��øY÷]ùtø � ÿ�õ �¤öN\]���¤ü¢øD��ü�� �m� ÷]ù\õ 
¤ø@û	ö � �H�¤ü¢ø[�¸ü¢ø�B � ø/ö�ù\ý þ

ø����Eý �\þ¤ø � �Y�¤ü�E¤ø/üQÿxø�1f��ø/ü�õ ø/ök÷]ø!ÿQú(�¤ü¢ùtø/üR���¤ÿQù�V � õ ÿ��ký�û¤÷]ø��uø/ö�ù � ö�ø����ký ��þ��uø/ö�ù�ÿ/��øYý�ý ÿ��m)Th �(� õ ö	��ÿ � ÷«ú ÷#�¤ö�ùtü��0ý ÿ

ü¢ø ��� ÷]ø/ÿWùtú�ø�ø/ÿ¢ù\õU��û	ùtø � øYý�û	ÿ¢ù\õ�÷/õ ùrþ�ù���ö0ø/ùo�T�¤ü�EMÿ�õ L/øF�µü��	� û'��� � ùl4�)U�+ù��!ö�øYû	ü�ý þ!4�)U4 � ) Q ú�ø�øYý�û	ÿ¢ù\õ�÷/õ ùrþ�ø/ÿQù\õU��û	ùtø �
� ªM¬J®�¯�Ê	¬W¯rÄµ¼�³k¬�Ëz¿¤¬�Á�´µÉ�¬�°z­�¬�Â Ç ´¸­�®5¯�É�³	Á�¬�Ì�¬�Ëz´µÈ�Äµ¬�¼�¿¤¬�·]´0��·z¯r­�´µ³d°+³	Å\¿�¯«¼�­ Ç ¯«Æ	¬�¼B¯«°�Â2¬�É�¿�Äµ³¢»zÉ�¬�°z­�¬]Ë\¿¤¬]Á�´¸¬]°�·�¬z¹YÎ�°&¿�¯«Á�­�´¸·]¾�Ä�¯rÁQÓ

Ç ¯«Æ	¬5¯r­BÂ�´µ¼�¿�Ä�¯r·]¬�É�¬�°z­+¯r°�Â�­�®�¬&É�¬z¯r¼�¾�Á�¬&³	Å�Ä�¯rÈ¤³	ÁkÉ�¯rÁ�±	¬�­k¿�¯rÁ�­�´µ·�´µ¿�¯«­�´µ³	°�®�¯çÊS¬WÈ¤¬�¬]°�Á�¬�¿�Ä�¯r·]¬�Â�Èz»x­�®�¬2¬]°\­�´µÁ�¬ Ç ¯«Æ	¬2¿�Á�³È��Äµ¬u¯«°�Â¬�É�¿�Ä¸³¢»zÉ�¬�°z­B®�´µ¼�­�³	Á�»5³QÊ	¬�ÁE­�®�¬Y��ÊS¬&»S¬z¯rÁ�¼E¿�Á�´µ³	Ák­�³xÂ�´¸¼�¿�Ä�¯r·�¬�É+¬�°z­E­�³�¿�Á�³¢Ëz»5Åm³dÁ9¿¤³	­�¬]°\­�´�¯«Ä¸Äµ»uÂ�»z°�¯rÉ+´¸·2®�¬]­�¬�Á�³	Æd¬�°�¬�´µ­�»\¹Bª�¬2®�¯çÊS¬
´µ°�·�Äµ¾�Â�¬�Â�Ó�Åb³	ÁW¬z¯«·`®!³	ÅJ­�®�¬ × Ø�¿�¯r¼�­W¼�¬]É�¬�¼�­�¬�Á�¼W­�®�¬ Ç ¬�¬�±zÄµ» Ç ¯rÆd¬�¬z¯rÁ�°�¬�Â�¯r°�Â�­�®�¬+¼�®�¯«Á�¬+³dÅ�­�´µÉ�¬+¼�¿¤¬]°\­E¬�É�¿�Äµ³¢»S¬�Â�¹�Ñ�¬]¼�¾�Äµ­�¼9³	°­�®�¬9¿�¯rÁQ¯«É�¬�­�¬�Á�³	Å�´µ°z­�¬�Á�¬�¼�­�­�¾�Á�°�¬�Âx³	¾�­B­�³:È¤¬WÁ�³	È�¾�¼�­�­�³+­�®�´¸¼�É�³dÁ�¬WÌ�¬�Ëz´µÈ�Äµ¬W¼�¿¤¬�·]´0��·z¯r­�´µ³d°�³	Å�´µ°�Â�´µÊ\´µÂ�¾�¯rÄC·�³d°z­�Á�³	Äµ¼Q¹



��M

õ ö ÷#�0ý � �uö�ÿ!��j � õU���ký�õ ø/ÿMùtúkû	ù�õ öE÷]ü¢øYû	ÿ�õ ö(� ùtú�ø�ö � �e��ø/ü]�	��÷#�¤ö�ù\û¤÷]ùtÿZ�µü/�	� ùtú�ø:j�3	ùtú ù���ùtú0ø:3�4	ùtú>��ø/ü�÷]ø/ö�ù\õ�ý ø

�	�Wõ ùtÿ � õ ÿ¢ùtü�õ � � ù\õ �¤ö�60ùtúkû	ù�õ ÿAj � û �(� õ ù\õ �¤öEû¤ý	���¤ùtø/ö�ù\õ�û¤ý9÷#�¤ögù\û¤÷]ùtÿ*6�üQø �m� ÷]ø/ÿ � ö�ø����Eý �\þJ�uø/ögù �m� ü�û	ù\õ �¤öW��þ����¤ü¢ø

ùtúkû	ö^k[��ø/ü�÷]ø/ö�ù.��ù\û'�ký ø:��j ��� ) Q ú�ø�û�
¤ø/ü�û'�¤ø � ö0ø����ký �\þJ�uø/ö�ù �m� ü�û	ù\õ �¤ö õ ö^� � ü�ÿ�û����ký ø�õ ÿ$û'��� � ù���45���¤ö�ùtú�ÿ*a

ùtú�ø.j � û �(� õ ù\õ �¤ökû¤ýk÷#�¤ögù\û¤÷]ùtÿ5ùtú � ÿ�ü¢ø �m� ÷]ø � ö�ø����ký ��þ��uø/ö�ù �m� ü�û	ù\õ �¤ö���þ û'��� � ùF��3 � ûtþ�ÿ*)

Q ú�ø�ÿ���øY÷/õ G ÷/û	ù\õ �¤ö õ öH÷#�0ý � ��ö�ÿ}��j � �¤öEý þ@û¤÷/÷#� � ögùtÿH�_�¤ü:ú�ø/ùtø/ü����¤ø/ö�øYõ ù`þ����¤ùtø/ögù\õ�û¤ý�ý þH÷#�¤ü¢ü¢øYý�û	ùtø � �Mõ ùtú�ö�ø/ùX�Y�¤ü�E

ÿ�õ L/ø�ùtúkû	ù!ü¢ø�~0øY÷]ùtÿ�õ ö�ù��Z��û'�¤ø/ÿ�û	ö � ý�û'���¤ü[��û	ü�E¤ø/ù�û	ùtù\û¤÷�ú��uø/ö�ù�)!S]ö ÷#�0ý � �uö�� ��� �:ø$ø�1gùtø/ö � õ ù$û	ö � õ ök÷/ý ��� ø

÷#�¤ö�ùtü��0ý ÿ7�0�¤ü�õ ö � õ 
�õ �m� û¤ýR�H���kõ�ý�õ ùrþ)÷#�¤ÿ¢ùtÿ û	ö � ��ü¢ø��¸ø/ü¢ø/ök÷]ø/ÿ*) ô0õ ök÷]ø^�:ø^E�ö(�*� ��ú�ø/ü¢ø ùtú0ø õ ö � õ 
�õ �m� û¤ýuý�õ 
¤ø/ÿ

û	ö � ��ú�ø/ü¢ø øYû¤÷�ú G ü*� ÿQú�ø úkû	ÿ�
�õ ÿ�õ ùtø � õ ö>ùtú�ø
�kû	ÿ¢ù�õ ÿ ý ��÷/û	ùtø � 6R�:ø ÷/û	ö ü¢øY÷#��
¤ø/üHùtú�ø û�
¤ø/ü�û'�¤ø � õ ÿ¢ù\û	ök÷]ø

ÿ¢ú0ø�úkû	ÿH÷#�	�.� � ùtø � ù������ ù����T�¤ü�E �m� ü�õ ö	� ùtú�ø�ö�ø/ùX�Y�¤ü/E8� � õ�ý � õ ö(�^��ø/ü�õ � � )���õ 
¤ø/ö ú�ø/ü.��û'�¤ø û	ö � �¤ùtú�ø/ü

÷«úkû	ü�û¤÷]ùtø/ü�õ ÿ¢ù\õ�÷]ÿ`6�ùtúkõ ÿ�ÿ¢ú	� � ý � ��ü���1�þ>�0�¤ü�û	ö õ ö � õ 
�õ �m� û¤ýUb ÿ���ü�����ø/ö�ÿ�õ ùrþ�ù���÷#�	��� � ùtø�)]{ øA��øYý�õ ø�
¤ø�ùtúEõ ÿ�ÿ�� � ü�÷]ø

�	��ú�ø/ùtø/ü����¤ø/ö�øYõ ù`þ8��õ �¤úgùH��ø8ü¢øYý ø�
�û	ögù�ÿ�õ öE÷]ø�6Wû¤ý�ý�øYý ÿ¢ø�ø�B � û¤ýU6&û	ö õ ö � õ 
�õ �m� û¤ý|�Mõ ùtú-û@ý ���+ø/ü2�����Eõ�ý�õ ùrþÝ÷#�¤ÿ¢ù�úkû	ÿ

û¤÷/÷]ø/ÿ¢ÿxù��Hû�ý�û	ü/�¤ø/ü�ý�û'���¤üD��û	ü�E¤ø/ù8û	ö � ��õ �¤ú�ùe�kõ�÷ðE[��ø/ùtùtø/ü}���(���¤ü¢ù � ökõ ù\õ ø/ÿ`\�õU��ùtú0ø/ÿ¢ø$û	ü¢ø$÷#�¤üQü¢øYý�û	ùtø � ��õ ùtú G ü*�

ÿ�õ L/ø!û'�0û¤õ ö2� � üWø/ÿ¢ù\õU��û	ùtø}�	� Ô ��õ �¤ú�ùs��øn�kõ�û	ÿQø � )�S`öA�kû	üQù\õ�÷ � ý�û	ü*6¤üQø/ÿ � ý ùtÿ�õ ö ÷#�0ý � ��öZ� ��� õ ök÷/ý ��� ø!ûHB � û � ü�û	ù\õ�÷N�	�

ùtú�ø8û�
¤ø/ü�û'�¤ø � õ ÿ¢ù\û	ök÷]øl�	���¤ö�ø�b ÿ:üQø/ÿ�õ � ø/ök÷]øA�µü/�	���kû	ÿ¢ùY�Y�¤ü/E9�ký�û¤÷]ø/ÿ�û	ö � û�ÿQø/ùY�	� �m� ����õ ø/ÿR�0�¤ü+ùtú�øxüQø/ÿ�õ � ø/ök÷]ø}�	�

ùtú�ø � õ ÿ��Eý�û¤÷]ø � õ ö � õ 
�õ ��� û¤ý|��ö	�¤ù+üQø����¤üQùtø � � ��úkõ�÷�ú�÷#�¤ö�ùtü��0ýJ�_�¤ü�û	ö�þ.�¤ø����¤ü�û'�0úkõ�÷ � õ &Jø/üQø/ök÷]ø�û����¤ö(��õ ö � õ 
�õ �m� û¤ý ÿ

��ÿ�û¢þ�6 � õ &Jø/üQø/ögù�øY÷#�¤ö(�	��õ�÷ � ø/ö�ÿ�õ ùrþ�6Y��ø/ùtùtø/ü�ùtü�û	ö�ÿ����¤ü¢ù\û	ù\õ �¤ö õ ö��µü�û	ÿ¢ùtü � ÷]ù � üQø/ÿ*6Wø/ù\÷�) � )°hxÿ�ø�1f��øY÷]ùtø � 62ùtú�ø/ü¢ø�õ ÿ

û$ö�ø��0û	ù\õ 
¤ø ÷#�¤ü¢ü¢øYý�û	ù\õ �¤ö@��ø/ùX�:ø/ø/ö � õ ÿQù\û	ök÷]ø�û	ö �v� ö�ø��H�ký �\þJ�uø/ö�ù �m� ü�û	ù\õ �¤ö�) Q ú�ø�÷#�gø��H÷/õ ø/ögù��	�5õ ö�ùtø/ü¢ø/ÿ¢ù�õ ÿ

�kû	ÿ�õ�÷/û¤ý�ý þ � ökû¤ý ùtø/üQø � aiùtú�øT���0õ ögù9ø/ÿ¢ù\õU��û	ùtø!õ ÿ9ÿ�ý�õ �¤ú�ù\ý þ@ý�û	ü��¤ø/ü�õ ö�û'��ÿ��0ý � ùtøn
�û¤ý � øY� � ùkÿQù\õ�ý�ý���õ ùtúkõ ö8ùtú�øu÷#�¤ö G�� ø/ök÷]ø

õ ö�ùtø/ü�
�û¤ý��	�Jùtú�øH�¤ö�ø�ü¢ø����¤ü¢ùtø � õ ö ÷#�0ý � �uö>��j � )

{ øMúEû�
¤ø�û	ü�� � ø � õ ö ùtú0øD��üQø�
�õ � � ÿ5ÿ¢øY÷]ù\õ �¤ö ùtúkû	ù G ü*��V�ÿ/��øY÷/õ G ÷FCc����ûtþ�ù\û'E¤ø �kû	üQù\õ�û¤ý�ý þ ÷/û	ü¢ø"�	�&õ ö � õ 
�õ �m� û¤ý

ú�ø/ùtø/ü/���¤ø/ö�øYõ ùrþ õU�9�T�¤ü�E¤ø/ü¢ÿuû	ü¢ø�ÿ��¤ü¢ùtø � û¤÷]ü��¤ÿ¢ÿ G ü*�uÿ5û¤÷/÷#�¤ü � õ ö(��ù��Mùtú�ø/ÿ¢ø8÷�úkû	ü�û¤÷]ùtø/ü�õ ÿ¢ù\õ�÷]ÿ��9)nI;���+ø�
¤ø/ü*6�õU�gÿ��¤ü¢ù\õ ö(�
õ ö ùtú�ø�÷/ý �¤ÿ�õ ö(� G ü*� õ ÿ�ö(�¤ùH��ø/ü*�µøY÷]ùA��ÿ�û¢þ�6J��øY÷/û � ÿ¢ø �	�2û�ö0ø��0û	ù\õ 
¤ø�ÿ¢ú(��÷iE ù��@ùtú�ø �Y�¤ü�EJ�0�¤ü�÷]ø � ùtúkõ ÿ�ÿ¢ùtü�û	ùtø��¤þÝõ ÿ

ö(�¤ù5ø/ö(� � �¤úN)�{ ø8ùtü¢þ�ù���û¤÷/÷#� � ö�ù.�_�¤ü�ùtúEõ ÿR���¤ÿ¢ÿ�õ �kõ�ý�õ ùrþ:�gþ ü¢øY÷#��
¤ø/ü�õ ö	���µü��	� øYû¤÷«ú õ ö � õ 
�õ �m� û¤ý0ö�ø/ùo�T�¤ü�EHÿ��	�uø
	 Ôk³	­�¬B®�³ Ç ¬�Ê	¬�Á�­�®�¯«­�´µÅY­�®�¬BÄ�¯«È¤³	Á�É�¯rÁ�±S¬�­�Â�³/¬�¼�°�³	­J¼�³	Á�­ Ç ³	Á�±S¬�Á�¼W¯r·�Á�³d¼�¼J��Á�É�¼&¯«·�·�³dÁ�Â�´µ°�Æ2­�³:¼�³dÉ�¬EÁ�¾�Äµ¬�Þm¼Q¯ç»\ÓdÈ¤¬�­�­�¬�Á Ç ³	Á�±	¬�Á�¼´µ°\­�³:Ä�¯rÁ�Æ	¬]Á���Á�É�¼ á Óz­�®�¬9¿�¯«ÁQ¯rÉ�¬]­�¬�Á�
x´¸¼�·�³d°�¼�´µ¼�­�¬�°z­�Äµ»x¬]¼�­�´¸É�¯r­�¬�Â�¹



�¤é

�uøYû	ÿ � ü¢ø/ÿ�ùtúkû	ù�÷/û'��ù � ü¢ø$ÿ��	�uø�üQøYý ø�
�û	ö�ù�÷«úkû	ü�û¤÷]ùtø/ü�õ ÿQù\õ�÷]ÿ"�	�N�Eû	ÿ¢ù G ü*��ÿ$õ ö û8ÿQþgö�ùtú�ø/ù\õ�÷F�uû¢þ�).S]ö��Eû	ü¢ù\õ�÷ � ý�û	ü*6

ÿ�õ öE÷]øF�+ø"���0ÿ¢ø/ü�
¤ø�ùtú�øD��ú(�0ý øF�T�¤ü�E�õ ö(�$úEõ ÿ¢ù��¤ü�õ ø/ÿ�û	ö � �uû'�¤ø/ÿH�	��øYû¤÷«ú ö�ø/ùo�T�¤ü�E>��ø��e��ø/ü*6Eû¤ý �¤ö(�[�Mõ ùtúHÿ¢ø�
¤ø/ü�û¤ý

÷«úkû	ü�û¤÷]ùtø/ü�õ ÿ¢ù\õ�÷]ÿ.��ÿQø�1�6Eû'�¤ø�6cB � û¤ý�õ G ÷/û	ù\õ �¤ö�6Jü¢ø/ÿ�õ � ø/ök÷]ø � �:ø�ø/ÿ¢ù\õU��û	ùtø � û]�uû'�¤ø8ø�B � û	ù\õ �¤öW�Mõ ùtú õ ö � õ 
�õ �m� û¤ý � û	ù\û

��ú0ø/ü¢ø�ùtú�ø�ý ���
�	�Y�:ø/ø�E�ý þ��uû'�¤ø/ÿ2�	�&øYû¤÷«ú ö�ø/ùX�Y�¤ü/E���ø��e��ø/ü�õ ÿ.�0ü���$�øY÷]ùtø � �¤ö û�ÿ¢ø/ù��	� �m� ����õ ø/ÿZ�_�¤ü�ÿQø�1�6

B � û¤ý�õ G ÷/û	ù\õ �¤ö�6Bþ¤øYû	ü@û	ö � ý ��÷/û	ù\õ �¤ö û¤ý �¤ö	�Z�Mõ ùtú ûZB � û � ü�û	ù\õ�÷�õ ö û'�¤ø û	ö � �¤ø/ö � ø/ü�V!û	ö � B � û¤ý�õ G ÷/û	ù\õ �¤ö(V�ÿ���øY÷/õ G ÷

ü¢ø/ù � ü¢ö�ÿ�ù���ø�19��ø/ü�õ ø/öE÷]ø�)d{ ø�ùtú�ø/ö ÷#�	�H� � ùtø � �_�¤ü5øYû¤÷�ú-õ ö � õ 
�õ �m� û¤ý�ö�ø/ùo�T�¤ü�E�ùtú�ø@û�
¤ø/ü�û'�¤ø � ö�ø�19�Eý�û¤õ ö�ø � ��û'�¤ø

û	ö � õ ök÷/ý ��� ø � õ ù8õ öZ� � ü"��û¤õ ö�ü¢ø��¤üQø/ÿ¢ÿ�õ �¤ö û¤ý �¤ö	�2�Mõ ùtú�ùtú�ø�û'�¤ø�V�ÿ¢ø�1�÷#�	�H���¤ÿ�õ ù\õ �¤ö:�	�Jùtú�ø�õ ö � õ 
�õ �m� û¤ý�ö�ø/ùX�Y�¤ü�EJ)

Q ú0ø@û�
¤ø/ü�û'�¤ø!�uû'�¤ø��0ü¢ø���õ � � õ ö�ùtú0ø�ö�ø/ùo�T�¤ü�E ÿ¢ú(� � ý � ùtú�ø/ü¢ø��0�¤ü¢ø�÷/û'��ù � ü¢ø.�kû	ÿ¢ù G ü*� û	ÿF�:øYý�ý&û	ÿ�÷#��Vi�Y�¤ü/E¤ø/ü¢ÿ

� ö	����ÿ¢ø/ü�
¤ø � ÷«úkû	ü�û¤÷]ùtø/ü�õ ÿQù\õ�÷]ÿ�ùtúkû	ù"��õ �¤úgù�û'&JøY÷]ù5ùtú�ø�ý ø/ö(�¤ùtú:�	���¤ö0ø�b ÿ � ö0ø����ký �\þJ�uø/ö�ù�ÿ���øYý�ýU)HCm�¤ü5ø�1�û����ký ø�6EõU�

ý�û	ü��¤ø/ü G ü*�uÿs�Eûtþ�ûn��ü¢ø���õ � � û	ö � ûn�0õ 
¤ø/ö � õ ÿ��Eý�û¤÷]ø � õ ö � õ 
�õ �m� û¤ý�úkû	ÿ;�Y�¤ü�E¤ø � �	�µùtø/ö õ öHý�û	ü��¤ø G ü*�uÿs��øY÷/û � ÿ¢øl�	�

ÿ��	��ø�õ ö � õ 
�õ ��� û¤ý�÷�úkû	ü�û¤÷]ùtø/ü�õ ÿ¢ù\õ�÷�ùtúkû	ù!û¤ý ÿ��Z��û'E¤ø/ÿ�úkõU� ü¢ø�V�ø/ö�ùtø/üD���¤ü¢øuü�û'�Eõ � ý þ���ú�ø/ö � õ ÿ��ký�û¤÷]ø � 6gùtú�ø�û�
¤ø/ü�û'�¤ø

��û'�¤øH��ü¢ø���õ � � õ ö�ùtú�øuö�ø/ùX�Y�¤ü/E2�T� � ý � û¤÷/÷#� � ö�ùF�_�¤ü�ùtúEõ ÿ!÷#�¤ü¢ü¢øYý�û	ù\õ �¤ö�)}<��¤ü¢ø��*
¤ø/ü*6��+ø�õ ök÷/ý ��� ø�õ ö@ùtú�ø�÷#�¤ö�ùtü��0ý

ÿ¢ø/ùuû�ü�û	ö	�¤øl�	�J�uøYû	ÿ � ü¢ø/ÿY�	�f�¤ø����¤ü�û'��úkõ�÷ � õ ÿ¢ù\û	ök÷]ø8û����¤ö(��ö�ø/ùo�T�¤ü�EZ�uø��l��ø/ü¢ÿ*) Q úkõ ÿuõ ÿ��uøYû	ö�ù+ù���÷/û'��ù � üQø�ùtú�ø

û	ùtùtü�û¤÷]ù\õ 
¤ø/ö0ø/ÿ¢ÿd�¤ü5÷«ú(�9�¤ÿ�õ ö�ø/ÿ¢ÿT�	��ûd�0õ 
¤ø/ö G ü*��)�{ ø�ø�1f��øY÷]ù;��ø/ùtùtø/ü G ü*�uÿ&ù��D��øD���¤ü¢ø8÷�ú(�f�¤ÿ¢þA��ú�ø/ö�úkõ ü�õ ö(�2�0�¤ü

ûl�0õ 
¤ø/ö����¤ÿ�õ ù\õ �¤ö�) Q úEõ ÿ*6Jõ ö�ù � üQö�6CÿQú(� � ý � õU���ký þ�ùtúEû	ù�õ ùtÿ�ø����Eý �\þ¤ø/ø/ÿl�0ü���÷]ø/ø � �¸ü��	� û}�Mõ � ø/ü�û	ü¢øYû5ùtúkû	ö�ùtú(�¤ÿ¢ø

�	�kûl�T�¤ü¢ÿ¢ø�6�ý ø/ÿQÿM÷�ú(�f�¤ÿ¢þ G ü*��)nCm�¤ü�ø�1�û����Eý ø�6�û�ù���� � ø��kû	ü¢ù��uø/ö�ùn�	��øY÷#�¤ö	�	��õ�÷]ÿMõ ÿ!û'�ký ø�ù���û	ùtùtü�û¤÷]ùl��ü��	�¸ø/ÿ¢ÿ��¤ü¢ÿ

�¸ü��	� û¤ý�ýr�*
¤ø/ü�ùtú�ø!�Y�¤ü�ý � ) P ø/ÿ � ý ùtÿ�û	ü¢ø�û'�0û¤õ ö � ökû'&�øY÷]ùtø � ):hxÿ�ø�1f��øY÷]ùtø � 69ùtú�ø û�
¤ø/ü�û'�¤ø���û'�¤ø[��ü¢ø���õ � � õ ö

ùtú�øHö�ø/ùX�Y�¤ü�E õ ÿ@ö�ø��0û	ù\õ 
¤øYý þ ÷#�¤ü¢ü¢øYý�û	ùtø � �Mõ ùtú � ö0ø����ký �\þJ�uø/ö�ù �m� ü�û	ù\õ �¤ö�) Q úEõ ÿ^��ûtþ ÷/û'�0ù � ü¢øHøYõ ùtú�ø/ü5�kû	ÿ¢ù

G ü`� ÷«úkû	ü�û¤÷]ùtø/ü�õ ÿQù\õ�÷]ÿ5ùtúEû	ùMû'&JøY÷]ù}�¤ö�ø�b ÿ � ö0ø����ký �\þJ�uø/ö�ù �m� ü�û	ù\õ �¤ö7��ÿ�ûtþ�6�úkû�
�õ ö(���T�¤ü�E¤ø � �0�¤üMû����f� �AG ü*� õ ÿMû

���f� � ü¢ø��¸ø/ü¢ü�û¤ý � �¤ü*6��0�¤ü5ø�1�û����Eý ø�6�ùtú�ø[B � û¤ý�õ ùrþZ�	���¤ö0ø�b ÿ�÷#�¤ö�ù\û¤÷]ùtÿ*6Wû�úkõ �¤ú�ø/üR�uû'�¤ø"��ü¢ø���õ � � ÿ�õ �¤ökû¤ý�õ ö	�2��ø/ùtùtø/ü

÷#�¤ö�ù\û¤÷]ùtÿ*6l�H�¤ü¢ø�ø�� ÷/õ ø/ögù�õ ö ùtú�ø�ü¢ø��¸ø/ü¢ø/øYõ ö(�W��ü���÷]ø/ÿ¢ÿ*)Zh5ÿ�ù��Hùtú0ø2�¤ùtú�ø/ü�÷#�¤ö�ùtü��0ý ÿ*6&ùtú�ø�û'�¤ø ÷#�	�H���¤ÿ�õ ù\õ �¤ö8�	�

ùtú�ø$ö�ø/ùo�T�¤ü�E ÿ¢ø/ø���ÿMù��v��ø����¤ÿ�õ ù\õ 
¤øYý þ ÷#�¤ü¢ü¢øYý�û	ùtø � �Mõ ùtú7�¤ö�ø�b ÿ � ö�ø����Eý �\þJ�uø/ögù �m� ü�û	ù\õ �¤öN6r��úkõ�ý ø�ùtú�ø2�¤ø/ö � ø/ü

÷#�	�����¤ÿ�õ ù\õ �¤ö � ��ø/ÿ�ö(�¤ù�ÿ¢ø/ø��)ù����ký�ûtþ�ûuü/�0ý ø�)

hxÿuû G öEû¤ý¤ü���� � ÿ¢ùtö�ø/ÿ¢ÿx÷«ú�øY÷iEJ69�:øxø/ÿ¢ù\õU��û	ùtø � ùtú�ø ��� � øYý0û¤ý�ý ����õ ö(�D$%�0õ ö�ù\ý þ:�_�¤ü:ùtú�ø�û'���*
¤ø �uø/ö�ù\õ �¤ö�ø � ÿ¢ø/ùtÿT�	�



M 4

÷#�¤ö�ùtü��0ý ÿ*) P ø/ÿ � ý ùtÿ*6\ü¢ø����¤ü¢ùtø � õ ö�÷#�0ý � �uö!�%k � û	ü¢ø5û'�0û¤õ ö � ök÷«úkû	ö(�¤ø � �Mõ ùtú!ü¢ø/ÿ/��øY÷]ùkù���÷#�0ý � ��ö!��j � )�h8÷/÷#�¤ü � õ ö(�0ý þ�6

ùtú�ø!õU�H�ký�õ ø � ÷ � ùtÿxõ ö � ö�ø����ký ��þ���ø/ögù �m� ü�û	ù\õ �¤ö û	ÿ¢ÿ���÷/õ�û	ùtø � ù��!ü�û¤õ ÿ�õ ö(��ùtú0ø�ö � �l��ø/üs�	�J÷#�¤ö�ù\û¤÷]ùtÿ]�µü/�	� ùtú�øFj�3	ùtú

ù��$ùtú�ø!3�4	ùtúv��ø/ü�÷]ø/ögù\õ�ý ø"�	�Wõ ùtÿ � õ ÿ¢ùtü�õ � � ù\õ �¤ö û	ü¢ø�û¤ý ÿ��2
¤ø/üQþ@ÿ�õU��õ�ý�û	üA��ÿ¢ø/øMù\û'�Eý ø!��j ��� )nS]öZ��úEû	ù"�0�0ý�ý ����ÿ��+øF�Mõ�ý�ý

ü¢ø��¸ø/ü�ù��:��j � û	ÿ�ù���� � ül��ü¢ø��¸ø/ü¢ü¢ø � ÿ���øY÷/õ G ÷/û	ù\õ �¤ö�)

h8ý�ýJõ öHû¤ý�ýU6gùtú�øxü¢ø/ÿ � ý ùtÿuû	ü¢ø�ü���� � ÿ¢ù&ù���ÿ¢ø�
¤ø/ü�û¤ý�B � õ ùtø�ø�1�úkû � ÿ¢ù\õ 
¤ø5ÿ���øY÷/õ G ÷/û	ù\õ �¤ö�ÿT�	��ùtú�ø�õ öN�_�¤ü*��û	ù\õ �¤ö$ÿ¢ø/ù+ùtúkû	ù

÷#�¤ö�ùtü��0ýs�0�¤ü�õ ö � õ 
�õ �m� û¤ýJú�ø/ùtø/ü����¤ø/ö�øYõ ù`þ ÿ¢ùtø�����õ ö	�^�¸ü��	�u�T�¤ü�E¤ø/ü*b ÿ]�0ü�� ��� ÷]ù\õ 
�õ ù`þ�6&ý�û'���¤ü.��û	ü�E¤ø/ù$û	ùtù\û¤÷«ú��uø/ö�ù�6

�����Eõ�ý�õ ùrþ>÷#�¤ÿ¢ùtÿ*6!ý ��÷/û¤ý}�µøYû	ù � üQø/ÿ û	ÿ!�:øYý�ýxû	ÿW�0�¤ü.�Eû	ÿ¢ù G ü`�uÿ*b�÷�úEû	ü�û¤÷]ùtø/ü�õ ÿ¢ù\õ�÷]ÿ�û	ÿ^�uøYû	ÿ � üQø � ��þ G ü*�uÿ*bc��û'�¤ø

��üQø���õ�û�6f�¤ø/ö � ø/ü�VQû'�¤ø�÷#�	�����¤ÿ�õ ù\õ �¤öZ�	�0ùtú�ø$ý�û'���¤üD�0�¤ü�÷]ø$û	ö � G ü*�uÿ`b�÷«ú(�f�¤ÿ�õ ö�ø/ÿ¢ÿ8û	ö � �'�¤üMû	ùtùtü�û¤÷]ù\õ 
¤ø/ö0ø/ÿ¢ÿ*)

S`ö�ù\û'�ký ø � ��� �:ø8ý �9��E�û	ù+ùtú�ø�ÿ�û��uøl�kû	ÿQøYý�õ ö�ø�ü¢ø��¤üQø/ÿ¢ÿ�õ �¤ö^�_�¤ü:ÿ���øY÷/õ G ÷Wÿ � �(Vi�¤ü�� � ��ÿ`)J{ ø5ÿ¢ø/ø�ùtúkû	ù:ùtú�ø�ø�&�øY÷]ùT�	�

ûDj�3'V�ù���V/3�4uÿ¢úkõU�¸ù5õ ÿ�ý�û	ü��¤ø/ü]�0�¤üH��û¤ý ø/ÿ�û	ö � õ ÿT�kû	ÿ�õ�÷/û¤ý�ý þ$ùtú�øxÿ�û��uø �0�¤üT��ø����Eý øxþ�� � ö	�¤ø/üT�¤üT�0ý � ø/ü�ùtúkû	ö � 4�a�ùtú�ø/ü¢ø

ÿ¢ø/ø���ÿ�ù��"��øuö(��ö�ø/ùo�T�¤ü�E�ø�&JøY÷]ù"�_�¤ün��úkõ ùtø�VQ÷#�0ý�ý�û	üQÿ*)lC9õ ökû¤ý�ý þ�6å�0��÷ � ÿ�õ ö(� �¤ö�ûxÿ � �(V�ÿ�û����ký øR�	�r��û¤ý øH�ký � ø�VQ÷#�0ý�ý�û	ü¢ÿ

ùtú�ø�õU���ký�õ ø � ø�&�øY÷]ùd�	��û	ö�õ ök÷]üQøYû	ÿ¢ø�õ ö�ö0ø/ùo�T�¤ü�E�ÿ�õ L/ø�õ ÿ�õ ö�ø�1�÷]ø/ÿ¢ÿe�	�å��4R��ø/ü�÷]ø/ö�ù��tû	ö � úEõ �¤ú�ø/ü�ùtúkû	ö � 4}��ø/ü�÷]ø/ögù

�0�¤ü�û�j�3	ùtú	V � 3	ùtú ø�1f��ø/ü�õU�uø/ö�ù � )WCm�¤üMùtú0ø���6�ùtú0ø û�
¤ø/ü�û'�¤ø � ö0ø����ký �\þJ�uø/ö�ù!ÿ���øYý�ý��T� � ý � ��ø�ÿQú(�¤ü¢ùtø/ö�ø � �gþ°� é

� û¢þgÿ`)

ôYõ
� ÷ùý	ø�þmÿYütý���ý(û��:ø�û���ø�û�ý(þ��mú���ø��`ú��åû����åü��`ü�ÿ;ý7û;ý������åü��cþ�þmú���ý

Q ú0ø�ø�
�õ � ø/ök÷]øF��üQø/ÿ¢ø/ögùtø � ÿ��W��û	ü5ÿ¢ú(�*��ÿ�ùtúkû	ùxùtú�ø!��øYû	ÿ � ü¢øD�	��ö�ø/ùo�T�¤ü�E�ø�1�ùtø/ö�ÿ�õ �¤öÝõ ÿxö0ø��0û	ù\õ 
¤øYý þ û	ö � ÿ�õ �¤ökõ G V

÷/û	ö�ù\ý þ ÷#�¤ü¢üQøYý�û	ùtø � �Mõ ùtú � ö�ø��H�ký �\þJ�uø/ö�ù �m� ü�û	ù\õ �¤ö�6WûMü¢ø/ÿ � ý ù5ü���� � ÿ¢ùxù���ûMö � �e��ø/üR�	��ø�1�ùtø/ö�ÿ�õ �¤ö�ÿ`)�ôiù\õ�ý�ýU6�ùtú�ø


�û	ü�õ�û'�ký øe�+ø�ø�1f�ký �0õ ù5õ ÿ5û'&JøY÷]ùtø � �gþ��uøYû	ÿ � ü¢ø��uø/ö�ù&ø/ü¢ü��¤ü2ÿ�õ ök÷]øMõ ùxõU�H�ký�õ�÷/õ ù\ý þ�û	ÿ¢ÿ � ��ø/ÿ&ùtúkû	ùxû	ö õ ö � õ 
�õ �m� û¤ý`��ú(�

úkû	ÿT�T�¤ü�E¤ø � õ ö û�ý�û	ü��¤ø G ü*�àEgö(�*��ÿ�û¤ý�ýt�	�Bõ ùtÿ+ø��H�ký �\þ¤ø/ø/ÿe�¤ü`6Jû	ù�ùtú�ø}
¤ø/ü¢þ ý øYû	ÿ¢ù�6�ùtúkû	ù+ùtú�ø/þ û¤ý�ý�÷/û	ö ÷#�¤ögùtü�õ � � ùtø

ù���ÿQú(�¤ü¢ùtø/ö�ú�ø/ü � ö�ø����ký ��þ��uø/ö�ù�ÿ���øYý�ý��! t)
{ ø�ö(�*� ùtü¢þ8ù��$û	ÿ¢ÿQø/ÿ¢ÿ;��ú0ø/ùtú�ø/ü&ùtú�ø � û	ù\ûn���0õ ögù&ù���û�ü¢øYû	ÿ��¤ökû'�Eý øe
�û¤ý � ø"�0�¤ü&ùtú�ø yiz'¶�x ÿ�õ L/øl�	�gùtú�ø�ö�ø/ùX�Y�¤ü�E ��� )
�#"�ë ¾�ÁBÉ+¬z¯r¼�¾�Á�¬:É�¯ç»x¿�¯rÁ�­�Äµ»x·z¯r¿�­�¾�Á�¬�¼B­�®�¬&´µÂ�¬z¯9³dÅ0¬]Ë\­�¬]°�Â�¬]Âu³	ÁB´µ°�Â�´µÁ�¬�·]­E°�¬]­ Ç ³dÁ�±z¼Q¹�À�®�¬�³dÁ�¬�­�´µ·z¯rÄ Ç ³	Á�±5®�¯r¼k¼�®�³ Ç °�®�³ Ç ¯«Äµ¼�³

­�®�¬�¼�­�Á�¾�·]­�¾�Á�¬B³	ÅJ¯�°�¬�­ Ç ³	Á�±:¿�Ä�¯ç»\¼9¯�Á�³	Äµ¬�Þm¬z¹ Æi¹¤¶�¯rÄµÊS³ Û ²kÁ�É�¬�°�Æd³	Ä0¯«°�Â%$S¯r·r±z¼�³	°MÞ ä ØdØ Úiá�á ¹�Î�°�Æ	¬�°�¬�ÁQ¯rÄ�ÓS­�®�¬B´µÉ�¿�Äµ´µ·z¯«­�´¸³d°x´µ¼J­�®�¯r­J³	°�¬°�¬�¬]Â5°�³d­�­�³�±z°�³ Ç Â�´µÁ�¬�·�­�Äµ»�®�¬]ÁB°�¬�­ Ç ³	Á�±�É�¬�É2È¤¬�Á�¼�­�³�¯«·�·�¬�¼�¼B­�®�¬9´µ°�Åm³	Á�É�¯r­�´µ³	°�­�®�¬�»�·�³	ÄµÄµ¬�·�­Q¹�i� º+³/Â�¬�Á�°$¯r°z­�®�Á�³d¿¤³	Äµ³	Æd´¸·/¯rÄk¯r°�Â�¿�¼�»z·`®�³	Äµ³	Æd´µ·z¯rÄ�¼�­�¾�Â�´µ¬�¼E®�¯�Ê	¬2´µ°zÊS¬�¼�­�´µÆi¯r­�¬�Â Ç ®�¬]­�®�¬�Ák­�®�¬�Á�¬&¬�Ëz´µ¼�­�¼�¯r°�³d¿�­�´µÉ�¯«Ä�Æ	Á�³	¾�¿�¼�´¸Õ]¬:Åb³	Á®z¾�É�¯«°+È¤¬�´µ°�Æd¼Q¹�Í�¯r¼�¬]Â�³	°�¬�Êz´µÂ�¬�°�·�¬�Â�ÁQ¯ Ç °�ÅbÁ�³	É�É�³/Â�¬]Á�°�®z¾�°z­�¬�Á Û Æ¤¯«­�®�¬�Á�¬�Á�¼�³/·]´¸¬]­�´¸¬]¼&¯r¼ Ç ¬�ÄµÄ�¯«¼J³d­�®�¬�Á�¿�Á�³/Â�¾�·]­�´¸Ê	¬�³	Á�Æ¤¯«°�´µÕz¯«­�´¸³d°�¼¼�¾�·r®x¯r¼B¯r¾�­Q¯rÁ�±z´µ·�¼�³/·�´µ¬�­�´µ¬�¼�³dÁ�¿�Á�³	Åb¬�¼�¼�´µ³	°�¯rÄ\É�´µÄ¸´µ­Q¯«Á�»2·]³	Á�¿�¼�­�®�¬�»9Æd¬�°�¬�ÁQ¯«ÄµÄ¸»&·�³d°�·�Äµ¾�Â�¬�­�®�¯r­�´µ­�¬]Ë\´µ¼�­�¼B¯«°�Â2ÁQ¯r°�Æd¬�¼B¯rÁ�³d¾�°�Â5¯�®z¾�°�Â�Á�¬�Â



M �

{ ø � ��ùtúkû	ù�û	ÿ¢ÿ � ��õ ö(��ùtúkû	ù&ÿ���÷/õ�û¤ý�÷#�¤ö�ù\û¤÷]ùtÿuû	üQøD��û¤õ ö�ù\û¤õ ö�ø � õ ö�û�ÿ�õU���ký ød� � ù9ü¢øYû	ÿ/�¤ökû'�ký øe��ûtþ�)dCm�¤ü`��û¤ý�ý þ�69�:ø

ú�þ9���¤ùtú�ø/ÿ�õ L/ø5ùtúEû	ù!û	ö õ ö � õ 
�õ ��� û¤ý�÷/û	ö�ö(�¤ù]��û¤õ ö�ù\û¤õ ö�û � ÿ¢ø�� � ýYü¢øYý�û	ù\õ �¤ö�ÿ¢úkõ �5��õ ùtú����¤ü¢øuùtúkû	ö¯òÕÝõ ö � õ 
�õ �m� û¤ý ÿ�û	ù

ùtú�øxÿ�û��uø5ù\õU�uø�) Q ú�ø/üQø��_�¤ü¢øxùtú�øA�uøYû	ÿ � ü¢ø}�	��ö�ø/ùo�T�¤ü�E�ÿ�õ L/ø}�+ø � ÿ¢ø�õ ö!� � ü+ü¢ø��¤ü¢ø/ÿ¢ÿ�õ �¤ö0ÿuõ ÿ]Õ;í Ñ�î Éðï Õ�É'Öt×�ñåòÕ

��ú0ø/ü¢ø�Õ�ÉÈÖt×8õ ÿe� � ül�¤ü�õ �0õ ökû¤ýå�uøYû	ÿ � ü¢ø�) Q ú0ø�ø/ÿ¢ù\õU��û	ùtø � ø�B � û	ù\õ �¤ö ùtú�ø/ö���øY÷#�	�uø/ÿ*\

Ì�ÍÏÎXÐcÑàÒ[ÓvØ Ù ÍÏÎ#ÐJÓWÔ ý ��� î Éoï Õ�É'Öt× ÍÏÎ#Ð ñ òÕ Ó°ÚXÍÏÎXÐ ��j �

��ú0ø/ü¢øs�:ø;$��0õ ö�ù\ý þ�ø/ÿ¢ù\õU��û	ùtø Ø 6 Ô û	ö � ùtú�ø&ùtú�üQø/ÿ¢ú(�0ý � òÕs) Q ú�ø2ÿ¢ùtü�û	ùtø��¤þ�õ ÿBù��xø/ÿ¢ù\õU��û	ùtø:ø�B � û	ù\õ �¤ö5��j � �*
¤ø/ü�û�ý�û	ü��¤ø

�¤ü�õ � �	�����¤ÿ¢ÿ�õ �ký ø}
�û¤ý � ø/ÿF�0�¤ü�òÕ'&)( 3�ñ�j�3�4+*:û	ö � ÿQøYý øY÷]ù�ùtú�øxÿQø/ùT�	�(�kû	ü�û��uø/ùtø/üQÿ�ùtúkû	ù]��õ ökõU��õ L/ø/ÿ�ùtú�øR��
¤ø/ü�û¤ý�ý�ÿ � �
�	�0ÿ*B � û	ü¢ø � üQø/ÿ�õ �m� û¤ý ÿ*) Q ú�ø�ö(�¤ö	V � õ &Jø/üQø/ögù\õ�û'�kõ�ý�õ ù`þ5�	�Jùtú�ø2��� � øYý���üQø�
¤ø/ögùtÿ �µü��	� û��0�¤ü*��û¤ý�÷/û¤ý�÷ � ý�û	ù\õ �¤öW�	�Jùtú�ø

ü¢øYý�û	ù\õ 
¤ø�ÿ¢ù\û	ö � û	ü � ø/ü¢ü/�¤ü¢ÿ*)2{ ø$ùtú0ø/ü¢ø��_�¤üQø.���9�¤ùtÿQùtü�û'�(��ø � � 4�4�ü�û	ö � �	� ÿ�û����ký ø/ÿ5�µü/�	� � � ü � û	ù\û�ÿ¢ùtü�û	ù\õU�µþ�õ ö(�

ùtú�ø�ÿ�û��H�ký ø�û	ù�ùtú�ø�÷/ý �¤ÿ�õ ö	��V G ü*� ý ø�
¤øYý�û	ö � ü�û	öÝùtú�ø5�¤ü�õ � ÿQøYû	ü�÷�ú-ù�� ø/ÿQù\õU��û	ùtø û!��� � ö � �0�¤ü�øYû¤÷�ú ÿ�û����ký ø�)

C9õ � � ü¢ø�� ��� ÿ¢ú(�*��ÿ�ùtú�ø 
�û¤ý � ø/ÿH�	��ùtú�ø�÷]ü�õ ùtø/ü�õ �¤ö�� � öE÷]ù\õ �¤öÝû	ùuùtú�ø�÷#�¤ü¢üQø/ÿ����¤ö � õ ö(�!
�û¤ý � ø"�	�2òÕ õ ö ùtú�ø �kû	ÿ¢øYý�õ ö�ø

û	ö � ø�1gùtø/ö � ø � ÿ���øY÷/õ G ÷/û	ù\õ �¤ö�ÿT�	��ùtú�ø�ÿQø/ùY�	��÷#�¤ö�ùtü��0ý ÿ]��ü¢ø/ÿ���øY÷]ù\õ 
¤øYý þ�6�÷#�0ý � �uö�ÿH��j � û	ö � � è�� õ ö$ù\û'�ký øA��� ��� û¤ý �¤ö(�

�Mõ ùtú�ùtú�ø�ø����kõ ü�õ�÷/û¤ý � õ ÿ¢ùtü�õ � � ù\õ �¤ö � ø/ü�õ 
�õ ö	�.�µü��	� ùtú�øe���f�¤ùtÿ¢ùtü�û'��ø�1�ø/ü�÷/õ ÿ¢ø�)NS]ö����¤ùtúH÷/û	ÿQø/ÿ:ùtú�ø�ÿ � ���	�gÿ*B � û	ü¢ø �
ü¢ø/ÿ�õ �m� û¤ý ÿ�õ ÿ���õ öEõU��õ L/ø � û	ù@û	ü�� � ö � òÕ Ñ k	4�) Q ú�ø�ø��H�kõ ü�õ�÷/û¤ý � õ ÿ¢ùtü�õ � � ù\õ �¤ö�ÿMÿQú(��� ùtúkû	ù�ùtúkõ ÿ�õ ÿ@õ ö � ø/ø � ùtú�ø


�û¤ý � ø+ùtúkû	ù�õ ÿl���¤ü¢øH�µü¢ø�B � ø/ö�ù\ý þ�ø/ÿ¢ù\õU��û	ùtø � ) Q ú�ø�÷#�¤ü¢ü¢ø/ÿ����¤ö � õ ö	�l���0õ ögùEø/ÿ¢ù\õU��û	ùtøF�0�¤üWùtú�ø+øYý�û	ÿ¢ù\õ�÷/õ ùrþ8ù��uö�ø/ùX�Y�¤ü�E

ÿ�õ L/ø�õ ÿ-,Ô Ý. Ñ0/ 421U� é�� ��Õ43 Ñ 421U4 ���¤é�� 6BõU���ký þ�õ ö(�8ùtúkû	ù!õ ök÷]üQøYû	ÿ�õ ö(��û	ö�õ ö � õ 
�õ �m� û¤ýUb ÿ�ö�ø/ùX�Y�¤ü�E�ÿ�õ L/ø.�¸ü��	�ój�3	ùtú

�	�Bùtú�ø � ö � ø/ü�ý þ�õ ö(� � õ ÿ¢ùtü�õ � � ù\õ �¤ö�ù�� òÕà����3 û �(� õ ù\õ �¤ökû¤ý:÷#�¤ögù\û¤÷]ùtÿ � ü¢ø ��� ÷]ø/ÿ�ú�ø/ü � ö�ø����ký ��þ��uø/ö�ù �m� ü�û	ù\õ �¤ö
��þ

ö�øYû	ü�ý þ é ��ø/ü�÷]ø/ö�ù�6+û'��� � ùH�¤ö�ø:���¤ö�ùtú ý ø/ÿ¢ÿD� � ùH�	�kø����ký ��þ��uø/ö�ù�).S`ö û'��� � ù M 3���ø/ü�÷]ø/ögùF�	��ùtú�ø�ÿ�õU� � ý�û	ù\õ �¤ö�ÿ

�0�¤ü�ùtú�øF�kû	ÿ¢øYý�õ ö�ø[��� � øYý�û	ö � � 4]��ø/ü�÷]ø/ögù"�_�¤üxùtú�ø!ø�1�ùtø/ö � ø � �¤ö�ø!ùtú�ø!ø/ÿ¢ù\õU��û	ùtø � ö�ø/ùo�T�¤ü�E5��� � ö � ��û¤ý�ý ÿ�õ ö�ùtú�ø

ü�û	ö	�¤ø�( ��4�ñ � 4+*�)
h8�uû¢þ!ù��AB � û¤ý�õU�µþ�ùtú0øuû'����
¤ø�ü¢ø/ÿ � ý ù+õ ÿ9ù�����ü¢øYû'E � ��ùtú�ø+ÿ¢ø/ùN�	�m���¤ùtø/ögù\õ�û¤ý�÷#�¤ö�ù\û¤÷]ùtÿK�:ø+ü¢øY÷#�*
¤ø/ül�µü��	�@� � ü � û	ù\û

õ ö:�¤ü � ø/ü�ù���ùtü¢þ@ù�� õ ÿ��0ý�û	ùtø8ùtú(�¤ÿ¢ø�ùtúkû	ù�û	ü¢ø[���¤ü¢ø�ý�õ E¤øYý þ�ù��.��øMùtü � ø$÷#�¤ö�ù\û¤÷]ùtÿ*) Q ú�ø � û	ù\ûF��ü��*
�õ � ø�õ ö � õ 
�õ �m� û¤ý

÷«úkû	ü�û¤÷]ùtø/ü�õ ÿ¢ù\õ�÷]ÿD�	��ö�ø/ùX�Y�¤ü/E��uø��l��ø/ü¢ÿ�û	ö � û¤ý�ý ��� � ÿuù����_��÷ � ÿ�õ öW�kû	ü¢ù\õ�÷ � ý�û	ü]�¤ö ùtú0ü¢ø/ø8ÿ � ��ÿ¢ø/ùtÿ��	��ùtú�ø �¤ü��¤ÿ¢ÿ
´µ°�Â�´µÊz´µÂ�¾�¯rÄµ¼2Þm¼�¬�¬�ÒJ¾�°\È�¯rÁ2Þ ×dÖ	Ö	ädá Åb³	Á:¯kÂ�¬�­Q¯r´µÄµ¬�Â�¼�¾�Á�Ê	¬�» á ¹



M j

ö�ø/ùX�Y�¤ü/E>�uøYû	ÿ � üQø�)FC9õ ü¢ÿ¢ù�6	�:ø@ý �f��E�û	ù�÷#�¤ögù\û¤÷]ùtÿ�ý�õ 
�õ ö(� õ öHùtú0ø!ÿ�û��uø�ù�����öÝû	ÿuùtú�ø � õ ÿ��ký�û¤÷]ø � �T�¤ü�E¤ø/ü*) Q ú�ø/ÿ¢ø

û	ü¢øA���¤ü¢ø�ý�õ E¤øYý þ�ù��A��øxùtü � ý þ�Egö	����ö�ÿ�õ ök÷]ø�69��ø/þ��¤ö � �T�¤ü�E�6�ùtú0ø/ü¢ø8û	üQøR�¤ùtú0ø/üd���(���¤ü¢ù � ökõ ù\õ ø/ÿ�ù��Z�uø/ø/ù]�t÷�úEõ�ý � ü¢ø/ö

õ ö ùtú�ø�ÿ�û��uø�ÿ�÷�ú	�9�0ýU6�ùtú�øYû	ùtø/ü*6Bø/ù\÷�) � )@ôiøY÷#�¤ö � 6��+øZ�0��÷ � ÿF�¤ö ÷#�¤ögù\û¤÷]ùtÿ�úkû�
�õ ö(��ùtú0ø�ÿ�û��uøZB � û¤ý�õ G ÷/û	ù\õ �¤ö��¤üF�	�

ùtú�ø�ÿ�û��uøe�¤ø/ö � ø/ü;�¤ö�ùtú0øe�¤ü�� � ö � ÿ&ùtúkû	ù&ùtú�ø/ÿQø�û	ü¢ø�ùtú0øl�¤ö�ø/ÿ����¤ÿ¢ùxý�õ E¤øYý þ�ù��F��øYû	ü:ü¢øYý ø�
�û	ögùuõ ö��_�¤ü`��û	ù\õ �¤öHû'��� � ù

$%���2���	���¤üQù � ökõ ù\õ ø/ÿ*)nCm�¤ü�ø�1�û����ký ø�6�û	ö û¤÷/÷#� � ögù\û	ö�ù!õ ÿ]���¤ü¢ø8ý�õ E¤øYý þ$ù��@÷#�0ý�ý øY÷]ù!õ ö��0�¤ü*��û	ù\õ �¤ö�û'��� � ù2ÿ � õ ù\û'�ký ø�$����

����ø/ökõ ö(�¤ÿF�¸ü��	� û	ö(�¤ùtú0ø/üM÷/ý ø/ü�E�ùtúkû	ö��¸ü��	� ûR$tû	ökõ ù��¤ü*) Q ú0ø5ÿ�û��uø�ùtúkõ ö(�A��õ�ý�ý�úkû'�(��ø/ö�õU�(��÷/÷ � �kû	ù\õ �¤ö�õ ÿl�¤ø/ö � ø/ü

ÿ¢ø��¤üQø��0û	ùtø � )l� � ü�ø/ÿ¢ù\õU��û	ù\õ ö(�$ø�B � û	ù\õ �¤ö:��øY÷#�	�uø/ÿ*\

Ì�ÍºÎ#ÐsÑàÒ!ÓWØ Ù ÍÏÎ#ÐJÓWÔ ý ���J��ÕK�!5 ��� ÓWÔ76 ý ���J��Õ 6 �!5 ��� Ó8ÚXÍÏÎXÐ � ���

��ú0ø/ü¢ø2ÕK�!5 � õ ÿ5ùtú�ø!ö � �l��ø/ül�	�W÷#�¤ögù\û¤÷]ùtÿ�ùtúkû	ù8÷#�	���ký þ5�Mõ ùtúÝ÷#�¤ö � õ ù\õ �¤ö�5°��ÿ�ûtþ�69ý�õ 
¤ø@õ ö�ùtú�øMÿ�û��uøMù�����ö � û	ö �
Õ 6 �!5 � õ ÿ�ùtú�ø$÷#�	�H�ký ø��uø/ö�ù\û	ü¢þ�ÿ¢ø/ù�)
Q �l�0û � �¤ø2ùtú�ø2ø�&JøY÷]ùtÿN�	��ûs�ký�û¤õ ö�üQøY÷#�	�����¤ÿ�õ ù\õ �¤öD�	��ùtú�ø2ö�ø/ùo�T�¤ü�E�õ ö2��û�
��¤üN�	��ùtú�øx÷#�¤ü¢ø;�¤ü�� � �!ú	�0ý � õ ö(��ö�ø/ùX�Y�¤ü�E

ÿ�õ L/ø�÷#�¤ö�ÿ¢ù\û	ö�ù��¤ö�ø�÷/û	ö�ö	�¤ùxÿ�õU�H�ký þ�÷#�	���kû	ü¢øMùtú�ø"���0õ ö�ù�ø/ÿQù\õU��û	ùtø/ÿH�	��ùtú�ø!ùX�Y��øYý�û	ÿ¢ù\õ�÷/õ ù\õ ø/ÿ`\!û�üQøY÷#�	�����¤ÿ�õ ù\õ �¤ö

�	��ùtú0ø5ö0ø/ùo�T�¤ü�E�ù��*�uû	ü � ÿ!û�ÿ/��øY÷/õ G ÷&ÿ � �(�¤ü�� � �^��ûtþ õU���ký þ � õ &Jø/ü¢ø/ö�ùn��ø/ü�÷]ø/ögù\û'�¤ø�÷«úkû	ö(�¤ø/ÿMõ ö�øYû¤÷«ú��	��ùtú�øuùo�T�

ÿ � ��ÿ¢ø/ùtÿ*) Q ú0ø/ü¢ø��_�¤üQøHû�ÿ�õU���ký ø ÷#�	���kû	ü�õ ÿ��¤ö��	�Eùtú�ø�ùo�T�Hø/ÿ¢ù\õU��û	ùtø � øYý�û	ÿ¢ù\õ�÷/õ ù\õ ø/ÿ*6K��úkõ�÷«ú õU���Eý�õ�÷/õ ù\ý þ û���� � ö�ùtÿ

ù���û	ÿ¢ÿQø/ÿ¢ÿ�õ ö(�@ùtú�ø�ö0ø/ù5ø�&�øY÷]ù]�	�Bùo�T����ø/ü�÷]ø/ö�ù\û'�¤ø�
�û	ü�õ�û	ù\õ �¤ö�ÿ�ø�B � û¤ý&õ ö û'��ÿ��0ý � ùtøA
�û¤ý � øA� � ù����(���¤ÿ�õ ùtø�õ ö ÿ�õ �¤ö�6

�T� � ý � û¤ý ÿ���ø��l��ø � û@÷�úkû	ö	�¤ø õ ö�ö�ø/ùX�Y�¤ü�EHÿ�õ L/ø�)5Ü�ø/ùtù\õ ö(�98 Ñ;:�<>=@?�A<B=@?�A 6�ùtú�ø�û'�(��ü/����ü�õ�û	ùtø�ø�1�ø/ü�÷/õ ÿ¢ø ÷#�¤ö�ÿ�õ ÿ¢ùtÿ�õ ö
ø�
�û¤ý � û	ù\õ ö(��ùtú�ø"B � û	ö�ù\õ ùrþDC ÌvÑ 8 Ô�/WÔ 6E<B=F?�A<BG�=F?�A ��ú�ø/ü¢ø�õ ùuõ ÿu÷/ý øYû	ü�ùtúkû	ù�6 � öEý ø/ÿ¢ÿRÕK�!5 �4H Õ

6 �!5 � 6�÷#�	�H�kû	ü�õ ö(�
ùtú�øH���0õ ö�ù�ø/ÿ¢ù\õU��û	ùtø/ÿA��ûtþ[��ø�úkõ �¤úký þ^��õ ÿ�ý øYû � õ ö(�	)

Q û'�Eý øF�%k � ÿ � ����û	ü�õ L/ø/ÿ&ùtú�ø�ø/ÿ¢ù\õU��û	ùtø � ÷#��ø�� ÷/õ ø/ögùtÿ Ô û	ö �HÔ76 û¤ý �¤ö(�]�Mõ ùtú�ùtú0ø�ø�&JøY÷]ù��tõ ö���ø/ü�÷]ø/ögù\û'�¤ø�ùtø/ü*�uÿ �

�¤ö � ö�ø����Eý �\þJ�uø/ögù �m� ü�û	ù\õ �¤ö7�	��û�ü¢ø�VQ÷#�	�����¤ÿ�õ ù\õ �¤ö��	�9ùtú�ø$ö�ø/ùo�T�¤ü�E�ù��*�uû	ü � ÿ�ùtú0ø ÷#�¤ü¢ø!�¤ü�� � ��ú(�0ý � õ ö(� ÿ�õ L/ø

÷#�¤ö�ÿQù\û	ögù �%® )�S]ö�ùtú�ø G ü¢ÿ¢ù2ü/���D6��0�¤ü+ø�1�û����ký ø�69�+ø�÷#�¤ö�ÿ�õ � ø/ü¢ø � û�ÿ¢úkõU�¸ù��¸ü��	�>ùtú�ø�j�3	ùtú�ù���ùtú0ø 3�4	ùtú5��ø/ü�÷]ø/ö�ù\õ�ý ø��	�

ùtú�ø � õ ÿ¢ùtü�õ � � ù\õ �¤öD�	��÷#�¤ö�ù\û¤÷]ùtÿxý�õ 
�õ ö(��õ ö�ùtú�ø+ÿ�û��uøH� � ökõ�÷/õ �kû¤ý�õ ùrþ!�t÷/û¤ý�÷ � ý�û	ùtø � õ ö@÷#�¤ü¢ü¢ø/ÿ����¤ö � ø/öE÷]øK�	�iùtú�ø��uø � õ�û	ö

ö�ø/ùX�Y�¤ü/E�ÿ�õ L/ø@õ ö ùtú�øMÿ�û����ký ø � û	ö � û$÷#�¤ü¢üQø/ÿ����¤ö � õ ö(��üQø �m� ÷]ù\õ �¤öÝõ ö ùtú�ø�ö � �e��ø/ü}�	��ùtú(�¤ÿ¢ø@ý�õ 
�õ ö(�!� � ùtÿ�õ � ø!ùtú�ø
�%¼ Ñ�¬�¼�¾�Äµ­�¼2¯«Á�¬2È�¯r¼�¬�Âx³	°u­�®�¬9¬�Ä�¯r¼�­�´µ·�´µ­�´µ¬�¼k¬�¼�­�´µÉ�¯r­�¬�Â�¾�¼�´µ°�Æ�­�®�¬9É�³	¼�­�¬�Ëz®�¯r¾�¼�­�´µÊS¬E¼�¿¤¬�·�´_��·z¯«­�´µ³	°�³	Å�­�®�¬W·�³d°\­�Á�³dÄg¼�¬]­Q¹



M��

ù��*��ö�) Q ú�ø8õU���ký�õ ø � ø�&�øY÷]ùT�	��ÿ � ÷�ú�ü¢ø�V�ÿ¢ú ��I õ ö	�!�tõ öf
��0ý 
�õ ö(� � ÷#�¤ö�ù\û¤÷]ùtÿ � õ ÿ�û'��� � ù�j�)U3l��ø/ü�÷]ø/ögù�û���� � ö�ù\õ ö(�	6�õ ö
÷#�¤ü¢üQø/ÿ����¤ö � ø/ök÷]ø�ù���ùtú0øMý ø/ö(�¤ùtú.�	�Yùtú�øMû�
¤ø/ü�û'�¤ø � ö�ø����Eý �\þJ�uø/ögùWÿ/��øYý�ý ÿ`6¤ù��$û�üQø �m� ÷]ù\õ �¤ö.�	� �m� ü�û	ù\õ �¤ö.��þMö�øYû	ü�ý þ

� � û¢þgÿ*) P ø/ÿ � ý ùtÿ$õ ö ùtú�ø�ÿ¢øY÷#�¤ö � û	ö � ùtúkõ ü � ü��*��ÿ�ÿ � ���¤ø/ÿQù�ùtúkû	ùH��úkõ�ý ø�ü¢ø � õ ÿ¢ùtü�õ � � ù\õ ö	��ùtú0ø�ö0ø/ùo�T�¤ü�E ù��*�uû	ü � ÿ

÷#�¤ö�ù\û¤÷]ùtÿF�	�Bùtú�ø8ÿ�û��uøZB � û¤ý�õ G ÷/û	ù\õ �¤ö õ ÿ�ö(�¤ù�ø�&JøY÷]ù\õ 
¤ø õ ö ü¢ø �m� ÷/õ ö	� � ö�ø����ký ��þ��uø/ö�ù�6&õ ök÷]üQøYû	ÿ�õ ö(�@ùtú�ø�ö � �l��ø/ü

�	�9÷#�¤ö�ù\û¤÷]ùtÿH�	�0ùtú0ø!ÿ�û��uøD�¤ø/ö � ø/ü8û	ÿ}Éuõ ÿ ���¤üQø�ø�&JøY÷]ù\õ 
¤ø�6�ÿQú(�¤ü¢ùtø/ökõ ö(��ùtú�ø!ø�1f��ø/ü�õ ø/ök÷]ø �A� ö�ø����ký ��þ��uø/ö�ù�ÿ���øYý�ý

��þ û'��� � ùF��� � ûtþ�ÿ*)

J À ìA£K¨Á¦A§QïT©]¨Â£&ì!í ð�ñ�îJ¡�íJóQïxì¥¡�ì�ð ìA£&í9Ã ï�îJÄÆ£K¨Â¦A§dïY©F¨Â£&ì�í îJ¡�í	£

h � � ü¢ùtú�ø/ü�õU���ký�õ�÷/û	ù\õ �¤ö^�	��ùtú�ø��¤ü¢ø/ù\õ�÷/û¤ý|�T�¤ü�E�ÿ}�¤öHùtú�ø!ü/�0ý øD�	��ÿ���÷/õ�û¤ý0ö�ø/ùo�T�¤ü�E�ÿ�÷#�¤öE÷]ø/ü¢ö�ÿ5ùtú�ø!ø�&�øY÷]ùtÿH�	���¤ö�ø�b ÿ

÷#�¤ö�ù\û¤÷]ùtÿ�ý�û'���¤üT��û	ü�E¤ø/ùEÿ¢ù\û	ù � ÿ`) Q ú0ø��¤ü¢þuÿ � ���¤ø/ÿ¢ùtÿ�û	ù+ý øYû	ÿQùkùX�Y�uü¢øYû	ÿ��¤ö0ÿr��ú�þ�úkû�
�õ ö(� ���¤ü¢ø2ø��H�ký �\þ¤ø � ÷#�¤ö�ù\û¤÷]ùtÿ

ÿ¢ú	�¤ü¢ùtø/ö�ÿ[�¤ö�ø�b ÿ � ö�ø��H�ký �\þJ�uø/ö�ù�ÿ/��øYý�ýU) ��ö ùtú�øW�¤ö�ø úkû	ö � 6�ø����ký �\þ¤ø � ÷#�¤ögù\û¤÷]ùtÿ:�kû	ÿ¢ÿ5�¤ö ���¤ü¢ø^
�û¤ý � û'�ký ø

õ ö��0�¤ü*��û	ù\õ �¤ö�ù�� � ö�ø����Eý �\þ¤ø � �¤ö0ø/ÿ&ÿ�õ ök÷]ø�ùtú0ø/þ�ù � ü¢ö � ����ö û	ögþ $%�������(���¤ü¢ù � öEõ ùrþ!ùtúEû	ùK�kûtþ�ÿ5ûd�uû'�¤øe��øYý �*� ùtú�ø

�¤ö�ø�÷ � ü¢ü¢ø/ö�ù\ý þ@øYû	ü¢ö�ø � )F��ö ùtú�øF�¤ùtú�ø/üuúkû	ö � 6Bû�úkõ �¤ú�ø/ü5ø����ký �\þJ�uø/ö�ùuü�û	ùtø[��ú	�0ý � õ ö(��ö0ø/ùo�T�¤ü�E�ÿ�õ L/ø�÷#�¤ö�ÿ¢ù\û	ö�ù �

õU���Eý�õ ø/ÿMû�ý ���+ø/ü�ö � �l��ø/üd�	� � ö�ø��H�ký �\þ¤ø � ÷#�¤ö�ù\û¤÷]ùtÿ5ÿ���ùtúkû	ù�ùtú�ø/üQø�õ ÿMý ø/ÿ¢ÿM÷#�	����ø/ù\õ ù\õ �¤ö��_�¤ü�ùtúEõ ÿMõ ö��0�¤ü*��û	ù\õ �¤ö�)

Ciü/�	� û	ö�ø����kõ ü�õ�÷/û¤ýt���0õ ö�ùY�	��
�õ ø��D6Yú(���+ø�
¤ø/ü*6�ÿ � ÷�ú ûM÷#�¤ü¢üQøYý�û	ù\õ �¤ö���õ �¤úgù�ü¢ø�~0øY÷]ù��0�¤ü�÷]ø/ÿn�¤ùtú�ø/ü�ùtúkû	ö ûe�¤ø/ö � õ ö�ø

÷/û � ÿ�û¤ýiø�&JøY÷]ù�)lCm�¤ü:ø�1�û����ký ø�6Jû	öHõ ö � õ 
�õ �m� û¤ý�û	ö � ú�ø/üu÷#�¤ögù\û¤÷]ùtÿ]��õ �¤ú�ùK��øD���¤ü¢ø�ý�õ E¤øYý þ�ù��]��ø�ø����ký ��þ¤ø � ÿ�õU�H�ký þ

��øY÷/û � ÿ¢ø �m� ü�õ ö(�5ùtú�ø]­}O:��ø/ü�õ � � ùtú0ø/þF�T�¤ü�E¤ø � õ ö�ûY���9� �RG ü*� û	ö � 6�û	ÿK�:ø]�uø/ö�ù\õ �¤ö�ø � û'���*
¤ø�6¤ùtúkõ ÿ�÷#�¤ö�ÿQù\õ ù � ùtø/ÿ

û ���¤ÿ�õ ù\õ 
¤ø$ÿ�õ �¤ökû¤ý�ù��Z���¤ùtø/ögù\õ�û¤ý�ø����ký ��þ¤ø/ü¢ÿ*)2hxÿ�õ ö�ùtú�ø.��ü¢ø�
�õ � � ÿ!ÿ¢øY÷]ù\õ �¤öN6r�+ø ÷#�¤ö�ùtü��0ýT�_�¤ü�ùtúEõ ÿ�û	ö � ÿ�õU��õ�ý�û	ü

õ ÿ¢ÿ � ø/ÿ � ÿ�õ ö(� � ø/ù\û¤õ�ý ø � õ ö��0�¤ü*��û	ù\õ �¤ö��¤ö�ùtú0ø�÷#�	�����¤ÿ�õ ù\õ �¤ö��	�0øYû¤÷�ú õ ö � õ 
�õ ��� û¤ýgö�ø/ùo�T�¤ü�E�û	ö � õ ùtÿMû�
¤ø/ü�û'�¤øD��û'�¤ø

��üQø���õ � � û¤ý �¤ö	�7��õ ùtú ÷/ý �¤ÿ�õ ö(� G ü*� G 1gø � ø�&JøY÷]ùtÿ û	ö � õ öN�_�¤ü*��û	ù\õ �¤ö��¤ö)õ ö � õ 
�õ �m� û¤ýl�����kõ�ý�õ ù`þ ÷«ú(�0õ�÷]ø/ÿ�û	ö �
ý ��÷/û	ù\õ �¤ö�)

� � ü�ø/ÿ¢ù\õU��û	ù\õ ö(��ø�B � û	ù\õ �¤öZ��øY÷#�	�uø/ÿ`\

Ì�ÍºÎ#ÐcÑàÒ!ÓWØ Ù ÍÏÎXÐJÓ^Ô ý ���J��Õ�ÉÈÖt× ÍºÎ#Ð � ÓLK
3 ÍÏÎXÐ
Õ�ÉÈÖ�× ÍÏÎXÐ Ó@ÚoÍÏÎXÐ

�%k �



M k

��ú0ø/ü¢øM3 ÍÏÎXÐ õ ÿWùtú�ø�ö � �e��ø/üc�	����üQø�
�õ � � ÿ�ý þ!ø/ÿ¢ù\û'�ký�õ ÿQú�ø � ÷#�¤ö�ù\û¤÷]ùtÿ;��ú(��û	ü¢ø�ø����Eý �\þ¤ø � û	ùWùtú�ø�ù\õU�uødÉ2õ ÿ � õ ÿ��ký�û¤÷]ø �
û	ö �NK ÷/û'��ù � ü¢ø/ÿ�ùtú�ø�ø�&�øY÷]ùl�	�9û���ø/ùtùtø/ü�ö0ø/ùo�T�¤ü�E�6�ùtúkû	ù!õ ÿl�¤ö0ø]�Mõ ùtú�û5úkõ �¤ú0ø/ü�ø����ký ��þ��uø/ö�ù�ü�û	ùtø�)

Q û'�Eý ø7��3 � üQø����¤üQùtÿ�ü¢ø/ÿ � ý ùtÿv�0�¤ü�ùtú�ø ÿ¢ø�
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ùtú�øH�T�¤ü�E¤ø/üM÷«úkû	ö(�¤ø/ÿ}$�����ÿ`6�û5ö�ø�� ü¢øY÷#�¤ü � õ ÿl����ø/ö0ø � õ ök÷/ý ��� õ ö(��ùtú0ø�ù��¤ù\û¤ý��kû¢þW�0�¤ü�ùtú�ø]��ø/ü�õ � � �µü��	� ùtú�ø�ÿ¢ù\û	ü¢ù

�	�Eùtú�ø�ö�ø�� ÿ���øYý�ý�ù�� ùtú�ø�ø/ö � �	�9ùtú�ø ÷/û¤ý ø/ö � û	ü8þ¤øYû	üZ�%�¤ü8ùtú�ø � û	ùtø2�	�Wùtø/ü*��õ ökû	ù\õ �¤ö8�	�Eø����Eý �\þJ�uø/ögù�û	ù8ùtú�ø

ö�ø�� G ü`��6(��úkõ�÷�ú�ø�
¤ø/ü�õ ÿ.�H�¤ü¢ø8ü¢øY÷]ø/ögù � ) Q ú�ø�ùtúkõ ü � û	ü�÷�úEõ 
¤ø/ÿ2� G ü*�uÿ G ý ø � ÷#�¤ö�ù\û¤õ ö�ÿ$õ ö��0�¤ü*��û	ù\õ �¤ö ÷#�¤öE÷]ø/ü¢ökõ ö(�

ý ��÷/û	ù\õ �¤ö,�tû	ùZ� � ökõ�÷/õ �kû¤ý�õ ù`þ ý ø�
¤øYý � 6:ùtú�ø�õ ö �m� ÿ¢ùtü¢þ û'� ý�õ�û	ù\õ �¤ö��Mõ ùtú û�ùtú�ü¢ø/ø�V � õ �0õ ù�ý ø�
¤øYýN��üQøYû'E � �*��ö>û	ö � ùtú�ø

û�
¤ø/ü�û'�¤ø�ø����ký ��þ��uø/ö�ùuÿ�õ L/ø �	�&û¤ý�ý G ü*�uÿ5ø�1�õ ÿQù\õ ö(��õ ö ùtú�ø�ùo�T�[��ü��*
�õ ök÷]ø/ÿ.�¸ü��	�Û� é�� 3'V/� é¤é�� 6å��ú�ø/ùtú�ø/ü5ùtú�ø/þ�û	ü¢ø

ÿ¢ù\õ�ý�ý�ùtü�û � õ ö(� �¤ü�ö(�¤ù�) Q ú0ø5ø�1�û¤÷]ù � û	ùtø/ÿ�û	ùd��úkõ�÷�ú@ùtú0ø/þ$ÿ¢ù\û	üQùtø � û	ö � ÷]øYû	ÿ¢ø � ùtü�û � õ ö(�Z�tõU����÷/÷ � ü¢üQø � �Mõ ùtúkõ ö@ùtú�ø

��ø/ü�õ � � ÿ��kû	ö�ö0ø � � û	ü¢ø$û¤ý ÿ����0ü���
�õ � ø � )



M¤é

f �rû;þ��mütÿ�gh�mú��åûi�Z�R�kjYýl�;ø��mø�þmý��

Q ú0øN��ø/ü�õ � � ÷#�*
¤ø/ü¢ø � ��þR� � ü � û	ù\û�÷#�¤ö�ù\û¤õ ö�ÿ�û'��� � ù;j�4�6U4�4�4 G ü*� ÷/ý �¤ÿ � ü¢ø/ÿ`)Y<.�¤ÿ¢ù+õ öf
��0ý 
¤ø;
¤ø/üQþ5ÿ`��û¤ý�ý�� � ÿ�õ ö�ø/ÿ¢ÿ¢ø/ÿ*\

���¤üQø2ùtúkû	ö�3�4;��ø/ü�÷]ø/ögùN�	��÷/ý �¤ÿ�õ ö(� G ü`�uÿ+û�
¤ø/ü�û'�¤ø � �¤öký þ2�;�¤üdj;�T�¤ü�E¤ø/ü¢ÿ�õ ö�ùtú�øH��j}���¤ö�ùtú�ÿc��ü¢ø�
�õ � � ÿEù���÷/ý �¤ÿ � ü¢ø�)

S]ö���úkû	ù"�_�0ý�ý �*��ÿ}�+ø]�Mõ�ý�ýr�_��÷ � ÿl�¤ö7j�6U� �¤è G ü`�uÿ�ùtúkû	ùMû�
¤ø/ü�û'�¤ø � ���¤ü¢ø!ùtúkû	ö>��4�ø��H�ký �\þ¤ø/ø/ÿ�õ ö�ùtú�ø[��j����¤ö�ùtú�ÿ

��üQø�
�õ � � ÿ:ù���÷/ý �¤ÿ � ü¢ø"��ü¢ø��0ü¢ø/ÿ¢ø/ö�ù\õ ö(�!ùtú�ø � �(��ø/ül���l��ø/ü�÷]ø/ögùY�	�Yùtú0ø�ÿ�õ L/ø � õ ÿ¢ùtü�õ � � ù\õ �¤ö.�	�gùtú�ø8÷/ý �¤ÿ�õ ö(� G ü*�uÿ � )rh�ù

ùtú�ø � û	ùtøF�	�9÷/ý �¤ÿ � üQø�ùtú�ø/ÿ¢ø G ü*�uÿ�ø��H�ký �\þ¤ø � ��3�6 è�M�� �T�¤ü�E¤ø/ü¢ÿ`6��¤öký þ5k	4]��ø/ü�÷]ø/ögùe�	�Jùtú�ø!ö � �l��ø/üe�	�Jø����ký ��þ¤ø/ø/ÿ
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¤ø � õ ö�ùtú�ø G ü*��ÿ�õ ö ùtú�øA��ü¢ø�
�õ � � ÿ.��j5���¤ö�ùtú�ÿ*)DS]ö^�kû	ü¢ù\õ�÷ � ý�û	ü]��úkõ�ý ø8ùtú�øA�kû	ùtùtø/ü¢ö
�	�Bø�1�õ ù�õ ö�ùtú�ø8þ¤øYû	ü

��üQøY÷]ø � õ ö(��ùtúkû	ù � û	ùtø õ ÿ!B � õ ùtø�ü¢ø�� � ý�û	ü[�.m]�;hAÜ�S�Cdn � P �;�]�RÜ�h P � \"��õ ùtú�ü¢ø/ÿ���øY÷]ùMù��Z��úkû	ùpo ��ùtú�ø/ü G ü*�uÿ
ùtúkû	ù � ��ö(�¤ù!÷/ý �¤ÿ¢ø`o � ùtú�ø/þ!��øYû'E � ��õ ö@ùtú�ø�ý�û	ÿQù�ùtú�ü¢ø/ø.���¤ö�ùtú�ÿ*)dI2ø/ök÷]ø]�+ø � øY÷/õ � ø � ù���÷#�¤ö�ÿ�õ � ø/üMû	ÿ ¹t·rq�a|¸ºè ^ xÈ¹
û¤ý�ý	�Y�¤ü/E¤ø/ü¢ÿ}��ú(�Hû	ü¢ø"����ÿ¢ø/ü/
¤ø � õ öHøYû¤÷�ú G ü*� � ��ù�� é 4 � ûtþ�ÿ���ü¢ø�
�õ � � ÿxù���ùtú�ø � û	ùtøD�	�W÷/ý �¤ÿ � ü¢ø�) Q úkõ ÿ�ü � ý ø�õ ÿ

ý�õ E¤øYý þ�ù���ý øYû�
¤ø�õ ö@ùtú�ø�ÿ�û����ký ø��¤öký þ!�T�¤ü�E¤ø/ü¢ÿd�T�¤ü¢ÿ¢ø�ùtúkû	ö�û�
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ùtú�ø/þ �+ø/ü¢øl���0õ ö	�Mù���ý �¤ÿ¢øxùtú0øl$%���.�¤ü;��ú(� � õ � ö(�¤ù G ö � û	ögþA�¤ùtú0ø/üY$%����)snWø/ù�6gÿ�õ ök÷]ø�ùtú0ø�÷]ü��¤ÿ¢ÿ/V�ÿ¢øY÷]ù\õ �¤ökû¤ýYökû	ù � ü¢ø
�	��� � ü � û	ù\ûD�Mõ�ý�ýJö(�¤ù�û¤ý�ý ��� � ÿxù���ø�1f�ký�õ�÷/õ ù\ý þÝ÷#�¤ögùtü��0ýc�0�¤ü�õ ö � õ 
�õ �m� û¤ý � ö(����ÿ¢ø/ü/
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¤ø
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¤øYý þ�ú(�	�H���¤ø/ö�ø�� � ÿ

ÿ�û��H�ký ø��	������ÿ¢ø/ü�
�û	ù\õ �¤ö�ÿ*) Q úEõ ÿ�ü¢ø �m� ÷]ø/ÿMùtú�ø�ö � �l��ø/üF�	�N�Y�¤ü�E¤ø/üQÿ!ù��7j�j�6 M���M )�<��¤ü¢ø��*
¤ø/ü �:ø2�¤öký þ-õ ök÷/ý ��� ø �

� õ ÿ/�ký�û¤÷]ø � �T�¤ü�E¤ø/ü¢ÿ}��ú(� ÷#�	���Eý ø/ùtø � û�� � ý�ýå­RO7��ø/ü�õ � � � G 
¤ø!þ¤øYû	üQÿ � û	ö � �¤öký þ�÷#�¤ö�ÿ�õ � ø/üQø � ÷/ý �¤ÿ � üQø/ÿl��÷/÷ � ü¢ü¢ø �
�*
¤ø/ü�ùtú�øH��ø/ü�õ � � � é�M 4'V é k�ù���ý�õU��õ ù�ü�õ �¤úgù!÷]ø/ö�ÿ/�¤ü�õ ö(�A�	� � ö�ø����ký ��þ��uø/ö�ù�ÿ���øYý�ý ÿ*)Nh�÷/÷#�¤ü � õ ö(�0ý þ�6(�:øH��õ�ý�ýYüQø/ÿ¢ùtü�õ�÷]ù

ù��[��6 �¤è¤è ÷/ý �¤ÿ � ü¢ø/ÿuû	ö � � é 6U4�j��}����ÿ¢ø/ü�
�û	ù\õ �¤ö�ÿ*) Q ú0ø�ö � �e��ø/ü G ü`�uÿxõ ö.� � ü;�T�¤ü�E�õ ö	��V�ÿ�û����ký ø8õ ÿ�� � ü¢ùtú�ø/ü2ü¢ø �m� ÷]ø �
��þ � ü����(�kõ ö(��j�4 é qta|¶�z'·�´t¶uq ÷/û	ÿQø/ÿl�	�Jø/ÿ¢ù\û'�ký�õ ÿ¢úN�uø/ögùtÿ8û'�(��øYû	ü�õ ö(��û	ÿ8÷/ý �¤ÿ�õ ö(��� � ùd��ú(�¤ÿ¢øH�T�¤ü�E¤ø/ü¢ÿ8û	ü¢ø�ÿ¢ú(�¤üQù\ý þ
û��¸ùtø/ü[����ÿ¢ø/ü�
¤ø � õ ö û�ö�ø�� G ü`� ��ú(�¤ÿQø ökû���ø õ ÿ!$ � ÿ¢ù û�ü¢ø�VQý�û'��øYý�õ ö(�7�	��ùtú�øv��ü¢ø�
�õ � � ÿ!�¤ö�ø�) Q úkõ ÿ�ü¢ø �m� ÷]ø/ÿ

ùtú�ø�ö � �e��ø/üD�	�c�Y�¤ü/E¤ø/ü¢ÿA�gþ@j�6 � 3'k	)^h8ý ÿ��	6Eö0øYû	ü�ý þ���6U4�4�4!�T�¤ü�E¤ø/ü¢ÿ�û	ü¢ø � ü����(��ø � �gþ ùtú�ø
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ùtú�ø[S�­}q:ôÝû	ü�÷�úEõ 
¤ø/ÿ.�	�2ùtú�ø@ÿ¢øYýU�0V�ø����ký �\þ¤ø � �:ø õ � ø/ögù\õ G ø � û	ö �8� ü����(��ø � ùtú(�¤ÿ¢ø5�T�¤ü�E¤ø/ü¢ÿv��j è � � ��ú(�°���*
¤ø �
ù���ÿQøYýU�Bø��H�ký �\þJ�uø/ö�ù �m� ü�õ ö(��ùtú�ø���ø/ü�õ � � �:ø û	ùtùtü�õ � � ùtø � ù�� � ö�ø����Eý �\þJ�uø/ögù�):<��¤üQø���
¤ø/ü"�:ø � ü����(��ø � ��� ��M��
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¤ø � úkû�
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ÿ � ���¤ø/ÿ¢ù\õ ö(��ùtú�ø/þ � ü����	��ø � � � ùxùtú0øD�T�¤ü�EJ�_�¤ü�÷]ø�)MôiøY÷#�¤ö � 6	�+øMø�1�÷/ý ��� ø � � é j � �Y�¤ü/E¤ø/ü¢ÿuø�19��ø/ü�õ ø/ök÷/õ ö	�W� � ý ù\õ �ký ø

÷/ý �¤ÿ � ü¢ø/ÿD�*
¤ø/ü8ùtú�ø.��ø/ü�õ � � ÿ��kû	ö0ö�ø � ��þW� � ü � û	ù\û�6�û	ö � ý�õU��õ ùtø � � � ü@û	ökû¤ý þgÿ�õ ÿMù��8� � ý�ý�ù\õU�uø!�ký � ø û	ö � ��úkõ ùtø

÷#�0ý�ý�û	ü*6 � ü����(�Eõ ö(��û'�(��ü¢ø/ö�ù\õ�÷]ø/ÿ*)RCEõ öEû¤ý�ý þ5�:ø�úEû � ù�� � ü����Z�Y�¤ü�E¤ø/üQÿ�ø����ký ��þ¤ø � õ ö G ü*�uÿd�+ø$÷#� � ý � ö(�¤ùMý ��÷/û¤ý�õ L/ø

�¤ø����¤ü�û'�0úkõ�÷/û¤ý�ý þ�) Q ú�ø G ökû¤ý�ÿ�û��H�ký ø�û���� � ö�ùtÿ�ù��:� � 6U�'k	�F�T�¤ü�E¤ø/ü¢ÿ � õ ÿ��ký�û¤÷]ø � ��þ
��6 ��� j G ü*��ÿ*)
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xzy4{u|~}X�Z��{B�s�����!�s�s�������������-���d�'���k�B�s����}O�N�7���!}��l�Z�i���k�d{B�!��� 6��'Ixõ �¤ú:{ û'�¤øD{��¤ü�E¤ø/üQÿ�û	ö � I5õ �¤ú

{ û'�¤ø!C9õ ü*��ÿ*6 �T� ^ ´ ² ´�_ x*yizÈ· ^ è 6N<Hû	ü�÷�ú�� é¤é¤é 6��B�H��j � 6åj�3��+� ����� )
xz}�}s����{B� �¡��{d���O¢N������}L£¥¤¦}���{'£e{B��§�¨��d�d� 6��'+�����ôiøYû	ü�÷«ú�<�ø/ùtú	� � ÿ!û	ö � � � ù\÷#�	�uø/ÿ*6 �D©�ª�« ´�zX¹ � ^ ´ ² ´�_ · ^¬ è­a9x*z�q 6rj�4�4�j�6¯®­°(6å3�4�3+�	3 ��� )
xz�k��{u|-�Z�±¤7�s��¤¦§p�L�4�Z����}L²�{d��³´{d�k��¤¦µB{u|~��µ�� 6¶�'ÜBõU��õ ùtø � ­&ø/ùX�Y�¤ü/E^gs�¤ö�ö�øY÷]ù\õ �¤ö�ÿ!û	ö � ùtú0øA�uõ ÿ¢ùtü�õ � � ù\õ �¤ö

�	�|{ û'�¤ø/ÿ*6 � j�4�4'k	) _ ·r_ xÈ´ )
³´¤7��§�{d�������s��·����D¨�¤¦�¸�¯¹M����¨�}��!{±�º���k�s¤7���������¸���d�s}»���¦����¤7��·d¨�¼���k¤¦� 6��	ôm��÷/õ�û¤ý	gs�¤ögù\û¤÷]ùtÿ�û	ö � ��÷/÷ � �kû	ù\õ �¤ökû¤ý

gWú(�0õ�÷]ø�6 � j�4�4'k	)}ge�;q P 6J�uõ ÿ�÷ � ÿ¢ÿ�õ �¤ö7q9û'��ø/üD­K�	)�k � 4 M )
³´����¨X�½�N�7���!}¾���¥����}¿£À�s������Á¾�»�¥²�{dy����s� 6Â�'+���� ôiøYû	ü�÷�ú�� � ù\÷#�	�uø/ÿW�_�¤ü�ùtú�ø��Y���ký ��þ¤ø � û	ö � �2ö�ø���V

�Eý �\þ¤ø � 6 �zÃ ´t¶�z ² èt¸�´ « ¬ ´�¸ ·%yi· ^ èt¸ � ^ ´ ² ´�_ é 6�� é¤é 4�6�Ä�Å�� ��� 6 è���� � è 3�3�)
³´�k���'{B¨s���Æ¼¤��~Ç½�����;����}ÉÈ~���!��¤7�Ê·d������§�Ë.£e�d¨s� 6��	ô���÷/õ�û¤ý�­2ø/ùo�T�¤ü�Egÿ�û	ö � Ükû'��� � üW<Hû	ü�E¤ø/ù Q ü�û	ö0ÿ�õ ù\õ �¤ö�ÿ*6 �

j�4�4'k	) _ ·r_ xÈ´ )
¹M�d�!�B{dË.xz�k�'¤7�s�B{d�¸��xz��§�{B�s�¶���s}O�º�d§�§���¤¦|ÍÌz��������µ��p{d� 6��	ôm��÷/õ�û¤ýJ­2ø/ùo�T�¤ü�E�ÿMõ ö
�:ø/ùtø/ü*��õ ökõ ö(�Z�Y���ký ��þ9V

��ø/ögùMû	ö � { û'�¤ø/ÿ`\lq9û	ùtùtø/ü¢ö�ÿ*6��:þgökû���õ�÷]ÿ�û	ö � S]ö�ø�B � û¤ý�õ ùrþ�6 � j�4�4�j�) _ ·!_"xÈ´ )
����} 6¡� Q ú�øH�J&�øY÷]ùtÿs�	�0ô���÷/õ�û¤ý�­2ø/ùo�T�¤ü�Egÿ;�¤ö5�Y���ký ��þ��uø/ö�ù�û	ö � S`ö0ø�B � û¤ý�õ ù`þ�6 �ÏÎ _ x*zÈ· ^ è ² � ^ ´ ² ´�_ · ^Ð xpÑ�·%x�³ 6rj�4�4'k	6�Ä­°:� ��� 6�k	j è ��k	3'k	)

¹M�d���¦�B{d���s�~£e��{B���s�~£R�!¤7�k{Ò¹M��Á4{B���!{B�s¤��Â�d�s}Ó£e�d{d��{Ò·d¤7��§���§�{ 6z�'�:ø/ùtø/ü*��õ ökû	ö�ùtÿ��	�]q:ûtþ õ ö ùtú0ø:S]ù\û¤ý�õ�û	ö
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+ � ý ø/ÿ�+�)T<:) Q ú�ø/ø � �+ø/ÿ*6�û	ö � ��ø/ö�ö�ø/ùtú P ) Q ü��¤ÿ�E¤ø�69ø � ÿ`)U6ÏÔ�Õ x»ÖNz#x/ètyi·%´ ² è ² ¹ Î ² èt¸ºékqÈ·rq.´ «×� _ea|¸ ´�é`x*z�Ø� _ea|¸ ´�é`xÈx~ÙZè�y ^pÕ xÈ¹NÚRè�yiè 6å­;�¤ü¢ùtú(V/I;�0ý�ý�û	ö � 6r� é¤é¤é 6k÷�úkû'�0ùtø/ü"j�6��(�N)Jj�3+�	3 M )

�N¨���ys�d�u�Û²T{Bys��� 6M�'­2ø���÷#�¤üQùtø�1 ô�õ L/ø û	ÿ�ûZgc�¤ö�ÿQùtü�û¤õ ögùF�¤ö���ü�� � � ô�õ L/ø õ ö�q�ü�õU��û	ùtø/ÿ`6 �DÃ ´t¶�z ² èt¸;´ «NÜ ¶u_ è ²� Ñ�´t¸º¶�yi·�´ ²�6r� é¤é j�6�Ý�Þm6�k è¤é ��k é�� )
�N¨����d��§�{d�X�XÈÂ������¤¦�T���s}��N��¤¦�B{9£R¨s�B� 6��'<Hõ�÷]ü���V/C|� � ö � û	ù\õ �¤ö0ÿR�	�c�2ü��kû	ö�hR���0ý �	�uø/ü�û	ù\õ �¤ö0ÿ*6 � õ ö>+�)hßWø/ü¢ö(�¤ö

I2ø/ö � ø/üQÿ��¤ö�û	ö � +gû¤÷�B � ø/ÿ/V/Ciü�û	ö à÷#�0õ ÿ Q úEõ ÿ¢ÿ¢ø�6\ø � ÿ*)U6 Ü è ² ¹twÈ´-´tµ�´ « Ð x » ·�´ ² èt¸�è ² ¹âá�z'w/è ² � ^ ´ ² ´�_ · ^ q 6kßs�0ýU)*k	6
­;�¤ü¢ùtú(V/I;�0ý�ý�û	ö � 6�j�4�4'k	)

�s{d��§�������¤��¥�s���d�Àã��{B��� 6%�o{ úgþ û	ü¢ø ô0õU��õ�ý�û	ü {��¤ü�E¤ø/üQÿZq2û¤õ � �uõ &Jø/ü¢ø/ö�ù\ý þ�o Q ú0ø P �0ý ø!�	��ôm��÷/õ�û¤ýn­2ø/ùo�T�¤ü�E�ÿ*6 �
j�4�4'k	)R��õU�uø��	6r�&ökõ 
¤ø/üQÿ�õ ùdäø[q9û	ü�õ ÿD��)

È~�!�d¤¦��¤7�h�dåM}�|%�d��}9æM�d����}9�N�7����}�¹~�d�i���¦¼¤ 6��'g�õ ù\õ ø/ÿuû	ö � ômE�õ�ý�ý ÿ`6 �ÏÃ ´t¶�z ² è�¸	´ «Àç ètwÈ´t¶�z � ^ ´ ² ´`_"· ^ q 6�hR��ü�õ�ý
j�4�4���6¯è�Ä���j � 6 � � è � � k	j�)

È~������{u�d¤7§�§�¤7�u���i���kµ 6e� Q ú�ø@ôiùtü¢ø/ö(�¤ùtú^�	�å{ øYû'E Q õ ø/ÿ*6 ��Î _ x�z'· ^ è ² Ã ´t¶�z ² èt¸c´ «�é ´ ^ ·�´t¸º´ » é 6Y< û¢þ�� é���� 6½�­Å
� è�� 6�� �¤è 4+� M 4�)

È~��¤7�d���X£¥��¨s�R���s}ê��{B�s��§p�s���iëi��}���|Ï{d�k§�� 6½�'I;��� �J&�øY÷]ù\õ 
¤ø û	ü¢ø ôiù\û	ùtøv�Y���ký ��þ��uø/ö�ùFhR�¤ø/ök÷/õ ø/ÿ�o +����
gWø/ögùtø/ü]�2ÿ¢ø�û	ö � +����W< û	ù\÷«úkõ ö(��õ övOkü�õ ù\û¤õ ö�6 �-©�ª�« ´tz#¹�ìn¶�¸%¸ x*yi· ² ´ «À� ^ ´ ² ´�_ · ^ qRè ² ¹ é yiè�yi·rqÈyi· ^ q 6�� é¤é¤è 6Z®�Åm6
k � � è�� )

í {d����¤7�u� í ���k��î)�4� 6Û�'+-��� ôiøYû	ü�÷�úW�gþ��Y���ký ��þ¤ø � û	ö � �2ö�ø����ký ��þ¤ø � n}� � ùtú�ÿ*6 �Nï ² ¹t¶uq/yiz'·�è�¸sè ² ¹ ç ètw/´t¶�z Ð x�Ø
¸ºètyi·%´ ² q Ð xpÑ�·%x�³ 6r+ � ý þ^� é�M�� 6B°>ÞA�%k � 6 è 4��+� è ����)
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6��	ô¤øYû	ü�÷�ú�<�ø/ùtú(� � ÿ]�&ÿ¢ø � ��þ:�2ö�ø����ký ��þ¤ø � n}� � ùtú�6 ��Ã ´�¶fz ² èt¸J´ «Rç ètw/´�¶fz � ^ ´ ² ´�_ · ^ q 6J+gû	ö � û	üQþ:� é�M�M 6s�
��� � 6��+�	j�4�)

�-��¤7�'¤7�u�~�i�!�k����¤¦� 6z� Q ú�ø8�nV P õ ö(� Q ú0ø��¤ü¢þ°�	�]�:÷#�¤ö(�	��õ�÷W�:ø�
¤øYý �����uø/ö�ù�6 �¿ð ¶fè�zÈyix*zÈ¸ºé Ã ´t¶�z ² èt¸�´ «â� ^ ´`Ø
² ´�_ · ^ q 6�h � � � ÿQùF� é¤é�� 6�è�Þ�Å.� ��� 6r3�3��+�	3 � 3�)
���s}�åM�k�!�-�i����µ���� 6 �o{ û'�¤ø S]ö�ø�B � û¤ý�õ ùrþ�û	ö � ôiø��¤ü¢ø��0û	ù\õ �¤öW�gþ�ômE�õ�ý�ýU6 � � é¤é¤è )R­ROn� P 6�{^�¤ü�E�õ ö(�vq9û'��ø/ü
­;�	)r3 � � M )

�-��¨��d�9��� �s£¥��¨�� 6Xñ x/´ » zXè­a Õ é5è ² ¹ Ô z#èt¹tx 6�g�û��l��ü�õ � �¤ø�6å<Hû	ÿ¢ÿ*)U\l<�S Q q�üQø/ÿ¢ÿ*6å� é¤é ��)
�i���k���������.�sxz��ò��k¤¦} 6 ¬ z'· ²�^ ·Fa|¸ºxpqH´ «´� ^ ´ ² ´�_ · ^ q 6rÜ(�¤ö � �¤ö�\d<Hû¤÷���õ�ý�ý�û	ö�6�� M¤é 4�)
�i{d��§p�d{d�9¤¦�kîB�%�����'¤7�»�'� 6Â�	ôm��÷/õ�û¤ýl­2ø/ùo�T�¤ü�E�ÿ û	ö � ÜBû'���¤ü�V/<Hû	ü�E¤ø/ùv� � ù\÷#�	�uø/ÿ*\ Q �*�uû	ü � û	ö,�:÷#�¤ö(�	��õ�÷

h5ökû¤ý þ�ÿ�õ ÿ*6 �zÎ _ x�z'· ^ è ² � ^ ´ ² ´�_ · ^ Ð xpÑ�·%x�³ 6r� é¤é ��6�Å�è.��3 � 6å�'k	4 M �	�'k	� M )
Ì%�¸�´ëi����§�¤7�OÇâ�À�d�s};¢�{�}�}óæ½�Rôõ}s��{B� 6��'CEõ ü`� ô0õ L/ø û	ö � { û'�¤ø/ÿ*6 � õ ö ��ü�ý ø/þ8hxÿ¢ú0ø/ö��µøYý ùtø/ü�û	ö � �uû�
�õ �

g�û	ü � 6Eø � ÿ*)U6 Ü è ² ¹�w/´-´tµv´ «±ç ètwÈ´tz � ^ ´ ² ´�_ · ^ q 6¯ßs�0ýU) � On6n�2ý ÿQø�
�õ ø/ü�ô�÷/õ ø/öE÷]øWOn)sß )T6d� é¤é¤é 6�÷«úkû'��ùtø/ü ��� 6
�	��)Jj�� è 3+�	j�j��'k	)

·d������§�Ë.£¥��¨s�¸��ÈÂ������¤¦� 6»�'��ö ùtú�ø��uõ ÿ¢ùtü�õ � � ù\õ �¤ö �	�DS]ök÷#�	�uø û	ö � {��¤ü�E¤ø/ü�hxÿQÿ�õ �¤ö��uø/ö�ù��2ö � ø/ü
S]ö�ùtü�û G ü*�
ô��kõ�ý�ý ��
¤ø/ü¢ÿ`6s�Mõ ùtú û	ö�h}�	�ký�õ�÷/û	ù\õ �¤öÝù��WS � øYû	ÿ�û	ö � ­2ø/ùo�T�¤ü�E�ÿ*6 �»Ã ´t¶�z ² èt¸n´ « ¬ ´t¸º·�yi· ^ èt¸ � ^ ´ ² ´`_"é 6eC¤ø���ü � V
û	üQþ^j�4�4���6�è�Þ�Ä.��� � 6r�+� ��� )

·d���'{d�X�D¹M¨���§����)�¯�Ï�d�s}Ò��{d���Ò¢z�Ïëi���k�s¤7� 6z�'<Hû	ù\÷�ú���û'E¤ø/ü*6�<Hû	ùtúk÷���û'E¤ø/ü*\ ùtú0ø8�å&JøY÷]ùZ�	�F��ý � O��\þ
­2ø/ùo�T�¤ü�E�ÿ��¤ö¯+���� <Hû	ù\÷�úöm � û¤ý�õ ùrþ�6 �2û	ü¢öEõ ö(�¤ÿ�û	ö � Q ø/ö � üQø�6 ��Ã ´t¶�z ² è�¸R´ «âç ètw/´t¶�z � ^ ´ ² ´�_ · ^ q 6D+ � ý þ
� é¤é j�6¯è�Þ�� ��� 6 � 4 è � ��� 4�)

ëi����y��s�¶������µ�������¤'����}÷Çz�d¤7�'øs¤¦��{d¨ 6b�'�:ø/ö�ÿ�õ ù`þ�62ôm��÷/õ�û¤ýs­&ø/ùX�Y�¤ü/Egÿ$û	ö � +-���(VQôiøYû	ü�÷«ú@<�ø/ùtú	� � ÿ`\ Q ú0ø��¤ü¢þ
û	ö � h}�	�ký�õ�÷/û	ù\õ �¤ö ù��v�J�¤þf��ù�6 � j�4�4 � ) _ ·!_ x/´ )
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C9õ � � üQø � \e­2ø/ùo�T�¤ü�E � �(��ø/ün��� � ö � ÿ�û	ö � ���f�¤ùtÿ¢ùtü�û'�(��ø �5� ø/ö0ÿ�õ ùtø/ÿ*)

Network upper bound

Baseline specification
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Q û'�ký ø!��\e­&ø/ùX�Y�¤ü/E@ÿ�õ L/ø$û	ö � � ö�ø����ký ��þ��uø/ö�ù �m� ü�û	ù\õ �¤ö�)
ù�údû�ü�ýkþ
ÿ�ü ù�údû�þ�� �����¦þ
ýkþ��	� 
�ú�û��
��þ�����û �����uü�ÿ��Bü��

� �>ÿ��	���Býkû � �>ÿ��	���>ýkû � �Bÿ������>ý�û � �>ÿ��	���Býkû
� Xdfuc\emX ¦�� ¥������ ¦�� ¥�¡� \  ¦�� ¥��\¥�  ¦�� ¥� ¢�\¦ ¦�� ¥��\¥�¦ÞmØi¹ Ø	Ø ×dá ÞmØi¹ ØdØ ×dá ÞmØi¹ ØdØ ×dá ÞmØ¤¹ Ø	Ø ×	á ÞmØ¤¹ ØdØ ×	á
 o�X ¦�� ¦��¢��� ¦�� ¦�!\��! ¦�� ¦�!� "� ¦�� ¦�!�#\¥ ¦�� ¦�!����ÞmØi¹ Ø	Ø	Ø á ÞmØi¹ ØdØ	Ø á ÞmØi¹ ØdØ	Ø á ÞmØ¤¹ Ø	ØdØ á ÞmØ¤¹ ØdØ	Ø á
 o�X%$ ��¦�� ¦\¦�¦�! ��¦�� ¦�¦\¦\¥ ��¦�� ¦\¦�¦\¥ ��¦�� ¦\¦\¦�¥ ��¦�� ¦�¦\¦\¥ÞmØi¹ Ø	Ø	Ø á ÞmØi¹ ØdØ	Ø á ÞmØi¹ ØdØ	Ø á ÞmØ¤¹ Ø	ØdØ á ÞmØ¤¹ ØdØ	Ø á
U�XQlivC[]X ��¦�� ¦\¦�¦�# ¦�� ¦�¦\¦�� ¦�� ¦�¦\¦\¦ ¦�� ¦\¦�¦�� ¦�� ¦�¦\¦�¦ÞmØi¹ Ø	Ø	Ø á ÞmØi¹ ØdØ	Ø á ÞmØi¹ ØdØ	Ø á ÞmØ¤¹ Ø	ØdØ á ÞmØ¤¹ ØdØ	Ø á
U�XQlivC[]X $ ¦�� ¦\¦�¦\¦ ¦�� ¦�¦\¦\¦ ¦�� ¦�¦\¦\¦ ¦�� ¦\¦�¦\¦ ¦�� ¦�¦\¦�¦ÞmØi¹ Ø	Ø	Ø á ÞmØi¹ ØdØ	Ø á ÞmØi¹ ØdØ	Ø á ÞmØ¤¹ Ø	ØdØ á ÞmØ¤¹ ØdØ	Ø á
� VC_m^rXd��adZ\emebc�[ ��¦��m�t¦���  ��¦�� ¦��� "� ��¦�� ¦�#��t¡ ��¦�� ¦��\¥�  ��¦�� ¦� "�\¡ÞmØi¹ Ø	Ø ×dá ÞmØi¹ ØdØ ×dá ÞmØi¹ ØdØ ×dá ÞmØ¤¹ Ø	Ø ×	á ÞmØ¤¹ ØdØ ×	á
& c�lCc\o�XQ[ ¦��m�\�¢¥\¥ ¦�� ¥��t¡�# ¦�� !��\¥\¥ ¦�� ¥\¥��\� ¦�� !������ÞmØi¹ Ø¤à	à á ÞmØi¹ Øià Úiá ÞmØi¹ Øià Ùdá ÞmØ¤¹ Ø¤à Ú¤á ÞmØ¤¹ Øià Ù	á
' Xd^�pkZ�[`n�j]_m�QX ��¦��m�\���\� ��¦�� ¦���#�� ��¦�� ¦� (!\¥ ��¦�� ¦� t¦�¥ ��¦�� ¦� "!\¦ÞmØi¹ Ø	Ø	Ø á ÞmØi¹ ØdØ	Ø á ÞmØi¹ ØdØ	Ø á ÞmØ¤¹ Ø	ØdØ á ÞmØ¤¹ ØdØ	Ø á
��c\o\X�c�^WhC_bj]�Ce�� ��¦��b�(���\  ��¦��m�t¡���# ��¦��m�t¡\��! ��¦��b�¢¡�!\¥ÞmØi¹ ØdØ ×dá ÞmØi¹ ØdØ ×dá ÞmØ¤¹ Ø	Ø ×	á ÞmØ¤¹ ØdØ ×	á
) c\j]^+*2lCXdfu�CebZ/wifuXQli^ ¦�� ¥� \ \� ¦�� ¥� "!�� ¦�� ¥����\� ¦�� ¥��\¡� ÞmØi¹ ØdØ¤à á ÞmØi¹ ØdØ¤à á ÞmØ¤¹ Ø	Øià á ÞmØ¤¹ ØdØ Ú¤á
, _bj]^rc�lCaQXi�
����[`Z�f �Cc\j]^9�C[]f5j.-�fuXQc�l0/ ��¦�� !� ¢��� ��¦�� !��\¦�#ÞmØi¹ Øià ×dá ÞmØ¤¹ Øià ×	á
����[`Z�f �Cc\j]^9�C[]f5j.-�fuXQc�l0/�$ ¦��b�¢¡�!\¥ ¦��b�¢¡\¡�#ÞmØi¹ Ø ä	Ödá ÞmØ¤¹ Ø ä	Ö	á
��c\fuZ\lCo5aQZ�li^rc\ad^rj1- f5Xdc\l0/ ¦�� ¦��(��� ¦��b�¢¦�!��ÞmØ¤¹ Ø¤à ×	á ÞmØ¤¹ Øià Ú¤á
��c\fuZ\lCo5aQZ�li^rc\ad^rj1- f5XdhC_mc\l0/ ��¦��m�t¥\¦�  ��¦�� !��\¡��ÞmØ¤¹ Ø¤âdâ á ÞmØ¤¹ Ø ã à á
 |�XQ[]c\o�X:pEc\o�X:�C[]XQfu_mvCf ��¦�� ¡\¦�!�# ��¦�� �� "�\¥ÞmØ¤¹ Ø × Ø á ÞmØ¤¹ Ø ×	×	á
2 VCc�[`X�Z��r�
��w\Z\vYlCox��Xdfuc\emXQj ��¦�� �� t¥�¡ ����� ¦�¥���#ÞmØ¤¹ Ú¤×d×	á ÞmØ¤¹ ×därÚ¤á
��w\Z\vYlCoxfuc�ebXdj �t�\�m�"�\¥�! �����b�¢����#ÞmØ¤¹ Ú¤×43	á ÞmØ¤¹ ×därÚ¤á
��f5_mhChCemX���XQfuc�ebXdj �t�\�m�t¥\¡�� ����� !�¥��\¥ÞmØ¤¹ Ú¤ädä	á ÞmØ¤¹ ×43 â á
��f5_mhChCemX�fuc\emXQj ��¦�� #�����! ��¦�� ��#�#�#ÞmØ¤¹ Ú53dã	á ÞmØ¤¹ × à ã	á
��Z\emhM��Xdf5c�ebXdj ¦�� ¦� (!\¥ ¦�� ¦�¦\¦�¦ÞmØ¤¹ 3�3 Ø á ÞmØ¤¹ ØdØ	Ø á
��Z\emhMfuc\emXQj ¦�� ¦\¦�¦\¦ ¦�� !��\¦��ÞmØ¤¹ Ø	ØdØ á ÞmØ¤¹ 3dÖ	ä	á

, XQ��XQlChYXQli^W|Sc\[]_bc�sCebXi�JebZ�o5Z��0fuZ\li^`VCj&j]�gXdl�^9Z�vC^WZ\��XQfu�CemZ/wif5Xdli^	�+6EsCj/�E�¢¥�ym�t��¡�7��C[]f5j/�9�\y ¥��� \�
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Q û'�ký ø2j�\e­2ø/ùo�T�¤ü�E@ÿ�õ L/ø�\xõU���ký�õ ø � ��ø/ü�÷]ø/ö�ù\û'�¤ø�÷«úkû	ö(�¤ø$õ ö � ö�ø����ký ��þ���ø/ögù ��� ü�û	ù\õ �¤ö�)
ù ú�û+ü�ý�þ
ÿdü ù ú�û+þ�� �����7þ
ý�þ��	� 
�ú�û4�8��þ�����û �����7ü`ÿ��dü��

� �Bÿ������>ý�û � �Bÿ��	���Býkû � �>ÿ��	���Býkû � �>ÿ��	���>ý�û
�Bemc\j]^r_maQ_m^�w ��¦��b���\�\� ��¦�� ¦���#�� ��¦�� ¦� "!�¥ ��¦�� ¦� ¢¦\¥ ��¦�� ¦� "!�¦

!\¡\��¡\¦ �9��� # �9��� ! �9��� ¡ �9��� � �:��� ¡
!\¡\�t t¡ �t�t¥�� # �9#��m  ����� ! ����� ¦ ����� !

!�¡\��¡\¦�aQZ\[][]XQj]�gZ�lChCj�^rZ@c�l _blYaQ[]XQc\j]X8Z\��lCXd^�pkZ�[`n�j]_m�QX�Z\����!�;<-=!\¥@c�hChC_m^r_mZ\lCc�e&aQZ�l�^`c\ad^rj>/?7@!�¡\�t t¡�aQZ�[`[]XQj]�gZ�lChCj�^`Z�c\l
_mlCaQ[]XQc�j`X+Z\�JlCXQ^�pEZ\[]n�j]_b�dX�Z\��!���!	;A-r ¢¥5c�hChC_m^r_mZ\lCc�e�aQZ�l�^`c\ad^rj>/r�
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Q û'�ký ø � \e�2ö�ø����Eý �\þJ�uø/ögù �m� ü�û	ù\õ �¤ö�û	ö � ö�ø/ùo�T�¤ü�E�ø�1�ùtø/ö�ÿ�õ �¤ö õ ö ÿ���øY÷/õ G ÷+ÿ � �0ÿ�û����ký ø/ÿ

2 vCsCj]c\fu�CemX�Z\�r�
& c\emXQj � Xdfuc\emXQj B�Z\vYlCo 6Eebh £9ebvYX � VY_b^`X & c\emXQ��£DC

aQZ\ememc\[ aQZ�ebemc\[

' Xd^�pkZ�[`n!j`_m�QX ��¦�� ¦�#�� ��¦�� ¦���� ��¦�� ¦���  ��¦�� ¦��\� ��¦�� ¦� "� ¦�� ¦\¥�¥ ��¦��m�t¦�¡ÞmØ¤¹ Ø ä à á ÞmØ¤¹ Ø ä à á ÞmØi¹ Ø ä	Ödá ÞmØi¹ Ø ä	Ödá ÞmØ¤¹ Ø ×	ã	á ÞmØ¤¹ Ø 3dã	á ÞmØi¹ Ø ä�3dá

!\¡���¡�¦ ��¡�� � �9��� ! �:��� ! �:��� ¥ �9��� ¡ !�� ¥ �2 \� !
!\¡��� ¢¡ �t�\�\� ! �9#�� ! �:#�� � �:#�� # �����m  ���b  �t�t¥�� #
, XQ��XQlChYXQli^W|Sc\[]_bc�sCebXi�JebZ�o5Z��0fuZ\li^`VCj&j]�gXdl�^9Z�vC^WZ\��XQfu�CemZ/wif5Xdli^	�



é¤é

Q û'�ký ø]k	\l­&ø/ùX�Y�¤ü�E�÷#�	�H���¤ÿ�õ ù\õ �¤ö
E E�F !�¡\��¡\¦ !\¡��� ¢¡

§&XQj]_bhYXQlCadX ��¦�� ¦�!�!�� ��¦�� ¦�¡�!�� �9!�� ¡ �9!�� �ÞmØ¤¹ Ø	Ø Ù	á ÞmØ¤¹ Ø ×rÚ¤á

G XQlChCXd[ ��¦�� ¦��\¥�� ��¦�� ¦�!��"# ��¥�� � ��¡�� �ÞmØ¤¹ Ø × à á ÞmØ¤¹ Ø × à á

H vCc\em_b�YaQc\^`_bZ�l ��¦�� ¦�¥� "!�¡ ��¦�� ¦�¥�!\¥�� ��� ¥ ��� �ÞmØ¤¹ Ø ×dã	á ÞmØ¤¹ Ø ×rÚ¤á
, XQ��XQlChYXQli^W|Sc\[]_bc�sCebXi�JebZ�o5Z��0fuZ\li^`VCj&j]�gXdl�^9Z�vC^WZ\��XQfu�CemZ/wif5Xdli^	�+6EsCj/�E�¢¥�ym�t��¡�7��C[]f5j/�9�\y ¥��� \�
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Q û'�ký ø23�\e­2ø/ùo�T�¤ü�E@ø�1�ùtø/ö�ÿ�õ �¤ö�6�ø����ký �\þ¤ø � ÷#�¤ö�ù\û¤÷]ùtÿ8û	ö �A� ö�ø����ký ��þ���ø/ögù ��� ü�û	ù\õ �¤ö�)
ù�údû�ü�ýkþ
ÿ�ü ù�údû�þ�� �����¦þ
ýkþ��	� 
�ú�û��
��þ�����û �����uü�ÿ��Bü��

� �>ÿ��	���Býkû � �>ÿ��	���>ýkû � �Bÿ������>ý�û � �>ÿ��	���Býkû
� Xdfuc\emX ¦�� ¥�����  ¦�� ¥�¥��\� ¦�� ¥�!���  ¦�� ¥\¡�¡\¥ ¦�� ¥����(!ÞmØi¹ Ø	Ø ×dá ÞmØi¹ ØdØ ×dá ÞmØi¹ ØdØ ×dá ÞmØ¤¹ Ø	Ø ×	á ÞmØ¤¹ ØdØ ×	á
 o�X ¦�� ¦��(�\¡ ¦�� ¦�!� "# ¦�� ¦�!���� ¦�� ¦�!� "� ¦�� ¦�!����ÞmØi¹ Ø	Ø	Ø á ÞmØi¹ ØdØ	Ø á ÞmØi¹ ØdØ	Ø á ÞmØ¤¹ Ø	ØdØ á ÞmØ¤¹ ØdØ	Ø á
 o�X%$ ��¦�� ¦\¦�¦�! ��¦�� ¦�¦\¦\¥ ��¦�� ¦\¦�¦\¥ ��¦�� ¦\¦\¦�¥ ��¦�� ¦�¦\¦\¥ÞmØi¹ Ø	Ø	Ø á ÞmØi¹ ØdØ	Ø á ÞmØi¹ ØdØ	Ø á ÞmØ¤¹ Ø	ØdØ á ÞmØ¤¹ ØdØ	Ø á
U�XQlivC[]X ��¦�� ¦\¦��t¥ ��¦�� ¦�¦\¦\¥ ��¦�� ¦\¦�¦\¥ ��¦�� ¦\¦\¦�¥ ��¦�� ¦�¦\¦\¥ÞmØi¹ Ø	Ø	Ø á ÞmØi¹ ØdØ	Ø á ÞmØi¹ ØdØ	Ø á ÞmØ¤¹ Ø	ØdØ á ÞmØ¤¹ ØdØ	Ø á
U�XQlivC[]X%$ ¦�� ¦\¦�¦\¦ ¦�� ¦�¦\¦\¦ ¦�� ¦�¦\¦\¦ ¦�� ¦\¦�¦\¦ ¦�� ¦�¦\¦�¦ÞmØi¹ Ø	Ø	Ø á ÞmØi¹ ØdØ	Ø á ÞmØi¹ ØdØ	Ø á ÞmØ¤¹ Ø	ØdØ á ÞmØ¤¹ ØdØ	Ø á
� VC_m^rXd��adZ\emebc�[ ��¦��m�t¦��"� ��¦�� ¦�����# ��¦�� ¦�#��"! ��¦�� ¦������ ��¦�� ¦� \ \�ÞmØi¹ Ø	Ø ×dá ÞmØi¹ ØdØ ×dá ÞmØi¹ ØdØ ×dá ÞmØ¤¹ Ø	Ø ×	á ÞmØ¤¹ ØdØ ×	á
& c�lCc\o�XQ[ ¦��m�\�¢�\¥ ¦�� ¥��t�\� ¦�� !� t¡\¥ ¦�� ¥\¥���  ¦�� !��� ¢¥ÞmØi¹ Ø¤à	à á ÞmØi¹ Øià Úiá ÞmØi¹ Øià Ùdá ÞmØ¤¹ Ø¤à Ú¤á ÞmØ¤¹ Øià Ù	á
' Xd^�pkZ�[`n�j]_m�QX ��¦��m�t¦���� ��¦�� ¦���#�  ��¦�� ¦\¡��"� ��¦�� ¦\¡\¥�¦ ��¦�� ¦�¡\¥� ÞmØi¹ Ø	Ø	Ø á ÞmØi¹ ØdØ	Ø á ÞmØi¹ ØdØ	Ø á ÞmØ¤¹ Ø	ØdØ á ÞmØ¤¹ ØdØ	Ø á
�Bfu�CemZ/wifuXQli^9[`c�^rX ��¦�� ¦����t¡ ��¦�� ¦��t¥�� ��¦�� ¦��(!\� ��¦�� ¦��"!�! ��¦�� ¦��\�"�ÞmØi¹ Ø	Ø	Ø á ÞmØi¹ ØdØ	Ø á ÞmØi¹ ØdØ	Ø á ÞmØ¤¹ Ø	ØdØ á ÞmØ¤¹ ØdØ	Ø á
��c\o\X�c�^WhC_bj]�Ce�� ��¦��b�(�\¦\¥ ��¦��m�t¡���� ��¦��m�t¡\��! ��¦��b�¢¡\¥\¥ÞmØi¹ ØdØ ×dá ÞmØi¹ ØdØ ×dá ÞmØ¤¹ Ø	Ø ×	á ÞmØ¤¹ ØdØ ×	á
) c\j]^+*2lCXdfu�CebZ/wifuXQli^ ¦�� ��#\�\� ¦�� ��#���� ¦�� �� (!\¡ ¦�� ���\���ÞmØi¹ ØdØ¤à á ÞmØi¹ ØdØ¤à á ÞmØ¤¹ Ø	Øià á ÞmØ¤¹ ØdØ Ú¤á
, _bj]^rc�lCaQXi�
����[`Z�f �Cc\j]^9�C[]f5j.-�fuXQc�l0/ ��¦�� !�#��t¥ ��¦�� !�#����ÞmØi¹ ØiàrØ á ÞmØ¤¹ ØiàrØ á
����[`Z�f �Cc\j]^9�C[]f5j.-�fuXQc�l0/ $ ¦��b�¢¥� "! ¦��b�(�\¦��ÞmØi¹ Ø ä	Ùdá ÞmØ¤¹ Ø ä	Ù	á
��c\fuZ\lCo5aQZ�li^rc\ad^rj1- f5Xdc\l0/ ��¦�� ¦\¥\¦�� ¦�� ¦�¡���!ÞmØ¤¹ Ø¤à ×	á ÞmØ¤¹ Øià Ú¤á
��c\fuZ\lCo5aQZ�li^rc\ad^rj1- f5XdhC_mc\l0/ ��¦�� ¦��\��¡ ��¦�� !�!���#ÞmØ¤¹ Ø¤â 3	á ÞmØ¤¹ Ø ã	ä	á
 |�XQ[]c\o�X:pEc\o�X:�C[]XQfu_mvCf ��¦�� !�#���# ��¦�� !���!\¦ÞmØ¤¹ Ø ×d×	á ÞmØ¤¹ Ø ×	ä	á
2 VCc�[`X�Z��r�
��w\Z\vYlCox��Xdfuc\emXQj ��¦��m t¡�!�# ��¦�� ���� t¥ÞmØ¤¹ Ú Ø Ù	á ÞmØ¤¹ ×dä�3	á
��w\Z\vYlCoxfuc�ebXdj ��¦�� �\¦�#�# ��¦��b ¢�� \ ÞmØ¤¹ Ú¤×dä	á ÞmØ¤¹ ×dä�3	á
��f5_mhChCemX���XQfuc�ebXdj ��¦�� #�!\¦�# ��¦��b ¢¡� t¦ÞmØ¤¹ Ú¤×dÖ	á ÞmØ¤¹ ×43	Ù	á
��f5_mhChCemX�fuc\emXQj ��¦��m "#\¥�� ��¦��b (!\¡\�ÞmØ¤¹ Ú53 à á ÞmØ¤¹ × à	â á
��Z\emhM��Xdf5c�ebXdj ��¦�� ¦� t��# ¦�� ¦�¦\¦�¦ÞmØ¤¹ 3rÚI3	á ÞmØ¤¹ ØdØ	Ø á
��Z\emhMfuc\emXQj ¦�� ¦\¦�¦\¦ ¦�� ¥�¡���!ÞmØ¤¹ Ø	ØdØ á ÞmØ¤¹ 3dÙ	Ù	á

, XQ��XQlChYXQli^W|Sc\[]_bc�sCebXi�JebZ�o5Z��0fuZ\li^`VCj&j]�gXdl�^9Z�vC^WZ\��XQfu�CemZ/wif5Xdli^	�+6EsCj/�E�¢¥�ym�t��¡�7��C[]f5j/�9�\y ¥��� \�
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Q û'�ký ø è \l�;���ký ��þ¤ø � 
�ÿ*) � ö�ø��H�ký �\þ¤ø � \�õU���ký�õ ø � ��ø/ü�÷]ø/ö�ù\û'�¤ø�÷«úkû	ö(�¤ø�õ ö � ö�ø����ký ��þ���ø/ögù �m� ü�û	ù\õ �¤ö�)
ù ú�û+ü�ýkþ
ÿ�ü ù ú�û+þ�� �J�0�7þ
ýkþ���� 
�ú�û��
��þ����¶û �K���uü�ÿ��Bü��

� �>ÿ��	���>ýkû � �>ÿ��	���>ý�û � �Bÿ��	���Býkû � �>ÿ��	���>ýkû
L¥ü��	M1����N ü����uü�ÿdû�þ��>ÿ

�kebc�j`^`_bad_b^�w ��¦��m�t¦���� ��¦�� ¦���#�  ��¦�� ¦\¡��"� ��¦�� ¦�¡\¥�¦ ��¦�� ¦\¡�¥� 

!�¡\��¡\¦ �9��� � ��¥�� ¦ ��¥�� ! ��¥�� ¥ ��¥�� ¥
!�¡\�t t¡ �t�t¥��b� �:��� ¥ �:��� � �9��� # �:��� �

���KO�ý�������ü�ÿ��
�hú5�7ü
2 Xdfu_b��XQemc\j]^r_maQ_m^�w ��¦�� ¦��\�¢¡ ��¦�� ¦��¢¥�� ��¦�� ¦��(!\� ��¦�� ¦��"!�! ��¦�� ¦����"�

!�¡\��¡\¦ �9#�� ¥ ����� ¡ ����� ! �9#��m  �:#�� �
!�¡\�t t¡ �t�"��� ¡ ���(#�� � �t�"#�� ! �t�\ �� � ���(��� �

' XQ^�pEZ\[]n2j]_b�dX���!\¡���¡�¦WaQZ�[`[]XQj]�gZ�lChCj�^`Z2c\l�_mlCad[`Xdc\j]X�Z\�¤lCXd^�pkZ�[`n:j`_m�QX�Z��¤��!	;P-�!�¥&c\hYhC_b^`_bZ�lCc\e�aQZ�l�^`c\ad^rj>/?7�!\¡��� ¢¡9aQZ\[][]XQj]�gZ�lChCj
^`Z2c\l�_blCad[`Xdc\j]XBZ��¤lCXQ^�pEZ\[]n:j]_m�QXBZ���!\��!�;Q-r ¢¥2c\hYhC_b^`_bZ�lCc\e�aQZ�li^rc\ad^rj>/r���Bfu�CemZ/w�fuXdl�^J[`c�^rXi��^rVCXk_bfu�Cem_mXQh5XQ¨�XQaQ^�_mjJadZ\fu�CvC^`XQh
j]VC_m��^r_mlCoM^`VCXuXQfu�CemZ/wif5Xdli^2[]c\^rX5��[]Z\f ^rVYXR!�¡\^rV$^rZ�^rVCX5¡\¦�^rVS-�Z\[� t¡�^rV0/B��XQ[]aQXQli^`_bemXxZ��B_m^rj�hC_mj`^`[`_msCvC^`_bZ�l�adZ\lChC_m^r_mZ\lYc\e�Z\l
lCXd^�pkZ�[`n�j]_b�dX9VCc/|i_blCo:^rVCXWfuXdhC_bc�l�j]_b�dX9Z\sCj]XQ[]|\Xdh�_bl5^rVYXWj`c�f5�YebXi��!\¡���¡�¦2adZ\[][`Xdj`��Z\lChYjJ^`Z+c�l�_mlCaQ[]XQc�j`XEZ\�g^rVCX9Xdf5�YebZ/wifuXQli^
[]c\^`XkZ��� �� ¡+�gXd[`adXQli^rc�o\XE�gZ�_bli^`jT7U!\¡\�t t¡+aQZ�[`[]XQj]��Z\lChCj�^rZ�c�lx_mlCad[`Xdc\j]XkZ��Y^rVYXWXQfu�CemZ/w�fuXdl�^�[]c\^`XEZ����¢¡�� �:��XQ[]aQXdl�^`c\o�Xk��Z\_mli^rj/�
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Q û'�Eý ø � \e­2ø/ùo�T�¤ü�E@ÿ�õ L/ø�6�ø����Eý �\þ¤ø � ÷#�¤ögù\û¤÷]ùtÿ�û	ö � $%����ÿ��Mõ ù\÷«ú�ø/ü¢ÿ*)
ù�údû�ü�ýkþ
ÿ�ü ù�údû�þ�� �����¦þ
ýkþ��	� 
�ú�û��
��þ�����û �����uü�ÿ��Bü��

� �>ÿ��	���Býkû � �>ÿ��	���>ýkû � �Bÿ������>ý�û � �>ÿ��	���Býkû
� Xdfuc\emX ¦�� ¥�����  ¦�� ¥�¥�#�# ¦�� ¥�!�#�� ¦�� ¥���¦�  ¦�� ¥���#��ÞmØi¹ Ø ä�3dá ÞmØi¹ Ø ä�3dá ÞmØi¹ Ø ä â á ÞmØ¤¹ Ø ä â á ÞmØ¤¹ Ø ä	ã	á
 o�X ¦�� ¦��(�\� ¦�� ¦�!���! ¦�� ¦�!���� ¦�� ¦�!� "� ¦�� ¦�!\¡�#ÞmØi¹ Ø	Ø ãdá ÞmØi¹ ØdØ ãdá ÞmØi¹ ØdØ ãdá ÞmØ¤¹ Ø	Ø ã	á ÞmØ¤¹ ØdØ ã	á
 o�X%$ ��¦�� ¦\¦�¦�! ��¦�� ¦�¦\¦\¥ ��¦�� ¦\¦�¦\¥ ��¦�� ¦\¦\¦�¥ ��¦�� ¦�¦\¦\¥ÞmØi¹ Ø	Ø	Ø á ÞmØi¹ ØdØ	Ø á ÞmØi¹ ØdØ	Ø á ÞmØ¤¹ Ø	ØdØ á ÞmØ¤¹ ØdØ	Ø á
U�XQlivC[]X ��¦�� ¦\¦�¦�# ¦�� ¦�¦\¦\¦ ¦�� ¦�¦\¦\¦ ¦�� ¦\¦�¦\¦ ¦�� ¦�¦\¦�¦ÞmØi¹ Ø	Ø	Ø á ÞmØi¹ ØdØ	Ø á ÞmØi¹ ØdØ	Ø á ÞmØ¤¹ Ø	ØdØ á ÞmØ¤¹ ØdØ	Ø á
U�XQlivC[]X%$ ¦�� ¦\¦�¦\¦ ¦�� ¦�¦\¦\¦ ¦�� ¦�¦\¦\¦ ¦�� ¦\¦�¦\¦ ¦�� ¦�¦\¦�¦ÞmØi¹ Ø	Ø	Ø á ÞmØi¹ ØdØ	Ø á ÞmØi¹ ØdØ	Ø á ÞmØ¤¹ Ø	ØdØ á ÞmØ¤¹ ØdØ	Ø á
� VC_m^rXd��adZ\emebc�[ ��¦��m�\�(!�! ��¦�� ¦� "�\¥ ��¦�� ¦�#�¡�  ��¦�� ¦� t¥�¥ ��¦�� ¦�#\¥�!ÞmØi¹ Ø¤à ×dá ÞmØi¹ Øià ädá ÞmØi¹ Øià	à á ÞmØ¤¹ Ø¤à ä	á ÞmØ¤¹ Øià	à á
& c�lCc\o�XQ[ ¦�� ¦\��¦\¦ ¦�� !�����  ¦�� !����"# ¦�� ¥\¦�!\¡ ¦�� !� t¦��ÞmØi¹ ×	Ù Ø á ÞmØi¹ ×dÙ	ädá ÞmØi¹ ×dÖ à á ÞmØ¤¹ ×	Ùdä	á ÞmØ¤¹ ×dÖ à á
' Xd^�pkZ�[`n�j]_m�QX ��¦��m�t¥���� ��¦�� ¦����t¦ ��¦�� ¦\��¡�# ��¦�� ¦�#� (� ��¦�� ¦�#\�\¥ÞmØi¹ Ø ×�3dá ÞmØi¹ Ø × â á ÞmØi¹ Ø ×	ãdá ÞmØ¤¹ Ø ×dã	á ÞmØ¤¹ Ø ×	Ù	á
�Bfu�CemZ/wifulCXQli^9[`c�^rX ��¦�� ¦��¢¦�# ��¦�� ¦��"!\¥ ��¦�� ¦����\  ��¦�� ¦��"!�¦ ��¦�� ¦��\�t¡ÞmØi¹ Ø	Ø ×dá ÞmØi¹ ØdØ ×dá ÞmØi¹ ØdØ ×dá ÞmØ¤¹ Ø	Ø ×	á ÞmØ¤¹ ØdØ ×	á
V Z\s�j`pW_m^ratVC_mlCou[]c\^rX ��¦�� ¦��(!�� ��¦�� ¦��\�t¡ ��¦�� ¦����"� ��¦�� ¦��\��  ��¦�� ¦��"!\¦ÞmØi¹ Ø	Ø ×dá ÞmØi¹ ØdØ ×dá ÞmØi¹ ØdØ ×dá ÞmØ¤¹ Ø	Ø ×	á ÞmØ¤¹ ØdØ ×	á
��c\o\X�c�^WhC_bj]�Ce�� ��¦��b�(���\  ��¦��m�t¡�¡\¡ ��¦��m�"�\¦�# ��¦��b�¢¡����ÞmØi¹ Ø ä	ãdá ÞmØi¹ Ø ä	Ödá ÞmØ¤¹ Ø ädã	á ÞmØ¤¹ Ø ä	Ö	á
) c\j]^+*2lCXdfu�CebZ/wifuXQli^ ¦�� ¥� t�\¥ ¦�� ¥���!�� ¦�� ¥\����  ¦�� ¥�#\¥�¡ÞmØi¹ Ø 3 â á ÞmØi¹ Ø 3	Ödá ÞmØ¤¹ Ø 3dã	á ÞmØ¤¹ ØiârØ á
, _bj]^rc�lCaQX
����[`Z�f �Cc\j]^9�C[]f5j.-�fuXQc�l0/ ��¦�� !\����! ��¦�� !��\¡��ÞmØi¹ ×dã	ädá ÞmØ¤¹ ×dã à á
����[`Z�f �Cc\j]^9�C[]f5j.-�fuXQc�l0/�$ ¦��b�(!\¡�� ¦��b�(!\¡�¥ÞmØi¹ × â ãdá ÞmØ¤¹ × â ã	á
��c\fuZ\lCo5aQZ�li^rc\ad^rj1- f5Xdc\l0/ ¦�� ¦����"� ¦��b�(��#��ÞmØ¤¹ ×	ã«Ú¤á ÞmØ¤¹ ×dÙ	ä	á
��c\fuZ\lCo5aQZ�li^rc\ad^rj1- f5XdhC_mc\l0/ ��¦��m�"�\¦�  ��¦�� ¥�¦\�\¥ÞmØ¤¹ ä�3 à á ÞmØ¤¹ ä â	â á
 |�XQ[]c\o�X:pEc\o�X:�C[]XQfu_mvCf ��¦�� !��t¦�  ��¦��b�(#��� ÞmØ¤¹ × Øià á ÞmØ¤¹ × Ø ã	á
2 VCc�[`X�Z��r�
��w\Z\vYlCox��Xdfuc\emXQj ¦��m�t��!\� ¦�� ¥� t¡��ÞmØ¤¹µâ	àdâ á ÞmØ¤¹µà 3 â á
��w\Z\vYlCoxfuc�ebXdj ��¦�� ¦� "#�¡ ¦��b���"��¥ÞmØ¤¹µâ	à Ù	á ÞmØ¤¹µà 3�3	á
��f5_mhChCemX���XQfuc�ebXdj ��¦�� ¦��t¦�� ¦��b�(!�#�¦ÞmØ¤¹µâ Ú à á ÞmØ¤¹µà Ö	ã	á
��f5_mhChCemX�fuc\emXQj ��¦��m�\ "#�# ��¦�� ¦�¡��"�ÞmØ¤¹µâ	â Ù	á ÞmØ¤¹µàdâ Ù	á
��Z\emhM��Xdf5c�ebXdj ��¦��m�\�"#��ÞmØ¤¹ ã à ä	á
��Z\emhMfuc\emXQj ¦�� ¥�����¥ÞmØ¤¹ ã43	Ö	á

, XQ��XQlChYXQli^W|Sc\[]_bc�sCebXi�JebZ�o5Z��0fuZ\li^`VCj&j]�gXdl�^9Z�vC^WZ\��XQfu�CemZ/wif5Xdli^	�+6EsCj/�E�¢¥�ym�t��¡�7��C[]f5j/�9�\y ¥��� \�
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Q û'�ký ø M \�ôiù\ûtþ¤ø/üQÿl
�ÿ*)�$%����ÿ��Mõ ù\÷«ú�ø/ü¢ÿ*\�õU�H�ký�õ ø � ��ø/ü�÷]ø/ö�ù\û'�¤ø�÷�úEû	ö(�¤ø$õ ö � ö0ø����ký �\þJ�uø/ö�ù �m� ü�û	ù\õ �¤ö�)
ù ú�û+ü�ýkþ
ÿ�ü ù ú�û+þ�� �J�0�7þ
ýkþ���� 
�ú�û��
��þ����¶û �K���uü�ÿ��Bü��

� �>ÿ��	���>ýkû � �>ÿ��	���>ý�û � �Bÿ��	���Býkû � �>ÿ��	���>ýkû
L¥ü��	M1����N ü����uü�ÿdû�þ��>ÿ

�kebc�j`^`_bad_b^�w ��¦��m�t¥���� ��¦�� ¦\���t¦ ��¦�� ¦\��¡�# ��¦�� ¦�#� (� ��¦�� ¦�#��\¥

!�¡\��¡\¦ �9#�� ¥ ��¡�� � ��¡�� � ��¡�� � ��¡�� ¡
!�¡\�t t¡ �t�"��� � �����\� ¡ �t�"!�� ¦ �t�\���b� �����\� ¥

���KO�ý�������ü�ÿ��
�hú5�7ü
2 Xdfu_b��XQemc\j]^r_maQ_m^�w ��¦�� ¦��t¦�# ��¦�� ¦��(!\¥ ��¦�� ¦����\  ��¦�� ¦��"!�¦ ��¦�� ¦����t¡

!�¡\��¡\¦ �t \� # �:#�� # �:#�� � �9#�� � �:#�� !
!�¡\�t t¡ �t�t¡�� � ���� \� ¡ �t�"���b  �t�\ �� ! ���(��� �

WX���Nû�M¥þ��	�	Y�þ
ÿ�Z[�hú5�uü
2 Xdfu_b��XQemc\j]^r_maQ_m^�w ��¦�� ¦��"!�� ��¦�� ¦����t¡ ��¦�� ¦����"� ��¦�� ¦��\��  ��¦�� ¦��(!\¦

!�¡\��¡\¦ �t�t¡�� # ���(��� � �t�"���b� �t�"��� ¥ ���(���m�
!�¡\�t t¡ ��¥\¦�� ! ��¥��\�m� ��¥\¦�� � ��¥���� ¦ ��¥�¦��m 

' XQ^�pEZ\[]n2j]_b�dX���!\¡���¡�¦WaQZ�[`[]XQj]�gZ�lChCj�^`Z2c\l�_mlCad[`Xdc\j]X�Z\�¤lCXd^�pkZ�[`n:j`_m�QX�Z��¤��!	;P-�!�¥&c\hYhC_b^`_bZ�lCc\e�aQZ�l�^`c\ad^rj>/?7�!\¡��� ¢¡9aQZ\[][]XQj]�gZ�lChCj
^`Z2c\l�_blCad[`Xdc\j]XBZ��¤lCXQ^�pEZ\[]n:j]_m�QXBZ���!\��!�;Q-r ¢¥2c\hYhC_b^`_bZ�lCc\e�aQZ�li^rc\ad^rj>/r���Bfu�CemZ/w�fuXdl�^J[`c�^rXi��^rVCXk_bfu�Cem_mXQh5XQ¨�XQaQ^�_mjJadZ\fu�CvC^`XQh
j]VC_m��^r_mlCoM^`VCXuXQfu�CemZ/wif5Xdli^2[]c\^rX5��[]Z\f ^rVYXR!�¡\^rV$^rZ�^rVCX5¡\¦�^rVS-�Z\[� t¡�^rV0/B��XQ[]aQXQli^`_bemXxZ��B_m^rj�hC_mj`^`[`_msCvC^`_bZ�l�adZ\lChC_m^r_mZ\lYc\e�Z\l
lCXd^�pkZ�[`n�j]_b�dX9VCc/|i_blCo:^rVCXWfuXdhC_bc�l�j]_b�dX9Z\sCj]XQ[]|\Xdh�_bl5^rVYXWj`c�f5�YebXi��!\¡���¡�¦2adZ\[][`Xdj`��Z\lChYjJ^`Z+c�l�_mlCaQ[]XQc�j`XEZ\�g^rVCX9Xdf5�YebZ/wifuXQli^
[]c\^`XkZ��� �� ¡+�gXd[`adXQli^rc�o\XE�gZ�_bli^`jT7U!\¡\�t t¡+aQZ�[`[]XQj]��Z\lChCj�^rZ�c�lx_mlCad[`Xdc\j]XkZ��Y^rVYXWXQfu�CemZ/w�fuXdl�^�[]c\^`XEZ����¢¡�� �:��XQ[]aQXdl�^`c\o�Xk��Z\_mli^rj/�
V Z\s+j`pW_m^ratVY_blCo2[`c�^rX��g^`VCX�_mf5�Yeb_mXQh�Xd¨gXdaQ^0_mj�adZ\fu�CvC^`XQh�c\j]j]vCfu_blCoW^`VCc\^�^`VCX\!�¡\��¡\¦D-�!�¡��m t¡�/�_mlCaQ[]XQc�j`X�_ml�Z/|\Xd[`c�ebe/Xdf5�YebZ/wifuXQli^
[]c\^`X:_mj&hCvCX�^`ZuaQZ\li^`c\aQ^`jWpWVCZuatVCc\lYo\XQh�qrZ\s�fuXQc�l�pWVY_bemX��
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ù ú�û�ü`ý�þ
ÿ�ü ù ú�û�þ�� �����uü�ÿ��dü�� � �Bÿ������>ý�û

� �Bÿ��	���Býkû -�c�/ -�s0/ - a]/
� XQfuc\emX ��¦�� !�!�#�! ��¦�� !��t�\¥ ��¦�� !�!�#�� ��¦�� !�!� (# ��¦�� !�!� t�ÞmØi¹ ØdØ Ödá ÞmØ¤¹ ØdØ Ö	á ÞmØi¹ Ø × Ø á ÞmØ¤¹ Ø × Ø á ÞmØi¹ Ø × Ø á
 o\X ¦�� ¦�¦�!\¡ ��¦�� ¦�¦��t¦ ��¦�� ¦\¦�¦\� ��¦�� ¦\¦\¦�� ��¦�� ¦�¦\¦� ÞmØi¹ ØdØ¤à á ÞmØ¤¹ ØdØ¤à á ÞmØi¹ ØdØ¤à á ÞmØ¤¹ Ø	Øià á ÞmØi¹ ØdØ¤à á
 o\X%$ ¦�� ¦�¦\¦\¦ ¦�� ¦�¦\¦�¦ ¦�� ¦�¦\¦\¦ ¦�� ¦\¦�¦\¦ ¦�� ¦�¦\¦\¦ÞmØi¹ ØdØ	Ø á ÞmØ¤¹ ØdØ	Ø á ÞmØi¹ ØdØ	Ø á ÞmØ¤¹ Ø	ØdØ á ÞmØi¹ ØdØ	Ø á
U�XQlivC[]X ¦�� ¦�¦\¦�� ��¦�� ¦�¦\¦�! ��¦�� ¦\¦�¦�! ��¦�� ¦\¦\¦�! ��¦�� ¦�¦\¦�!ÞmØi¹ ØdØ	Ø á ÞmØ¤¹ ØdØ	Ø á ÞmØi¹ ØdØ	Ø á ÞmØ¤¹ Ø	ØdØ á ÞmØi¹ ØdØ	Ø á
U�XQlivC[]X%$ ¦�� ¦�¦\¦\¦ ¦�� ¦�¦\¦�¦ ¦�� ¦�¦\¦\¦ ¦�� ¦\¦�¦\¦ ¦�� ¦�¦\¦\¦ÞmØi¹ ØdØ	Ø á ÞmØ¤¹ ØdØ	Ø á ÞmØi¹ ØdØ	Ø á ÞmØ¤¹ Ø	ØdØ á ÞmØi¹ ØdØ	Ø á
� VC_m^rXd��adZ\emebc�[ ¦�� !�¦\¡�� ¦��b�� "��� ¦��b�� "�\¡ ¦��m�\ (��� ¦��b�� \ \�ÞmØi¹ Ø ×	×dá ÞmØ¤¹ Ø ×	ä	á ÞmØi¹ Ø ×	ädá ÞmØ¤¹ Ø ×dä	á ÞmØi¹ Ø ×	ädá
& c�lCc\o�XQ[ ¦�� ����!�# ¦�� #�¦���� ¦��b (����# ¦��m "����  ¦��b (�� t�ÞmØi¹ Øiâ ãdá ÞmØ¤¹ Øiâ ã	á ÞmØi¹ Ø ã	×dá ÞmØ¤¹ Ø ãd×	á ÞmØi¹ Ø ã	×dá
' XQ^�pEZ\[]n�j`_m�QX ¦�� ¦��\�"� ��¦�� ¦�¦�!\¥ ¦�� ¦�¦\¦\¡ ��¦�� ¦\¦\¦�! ¦�� ¦�¦\¥\�ÞmØi¹ ØdØ 3dá ÞmØ¤¹ ØdØ¤â á ÞmØi¹ ØdØ¤â á ÞmØ¤¹ Ø	Øiâ á ÞmØi¹ ØdØ ãdá
�kf5�YebZ/wifuXQli^9[`c�^rX ¦�� ¦\¦�¦�� ¦�� ¦�¦\¦\¡ÞmØ¤¹ Ø	ØdØ á ÞmØi¹ ØdØ	Ø á
V Z\s�j`pW_m^ratVY_blCou[]c\^`X ¦�� ¦�¦��t¡ÞmØi¹ ØdØ	Ø á
��c\o�X+c�^9hC_bj]�Ce�� ¦��b���"!�� ¦��b�¢¦���� ¦��m�t¦���� ¦��b�¢¦����ÞmØ¤¹ Ø × Ø á ÞmØi¹ Ø ×	×dá ÞmØ¤¹ Ø ×d×	á ÞmØi¹ Ø ×	×dá
) c�j`^^*2lCXdfu�CebZ/wifuXQli^ ��¦��b���"�\¦ ��¦��m�"!�!�� ��¦��m�"!���� ��¦��b���t¥\�ÞmØ¤¹ Ø ä Ø á ÞmØi¹ Ø ä	ädá ÞmØ¤¹ Ø ädä	á ÞmØi¹ Ø ä	ädá
, _bj]^rc�lCaQXi�
����[`Z�f �Cc�j`^9�C[]f_- f5Xdc\l0/ ¦�� ¦���#\¦ ¦�� ¦\�� t� ¦��b�¢¦\¦�#ÞmØi¹ Øiâ	à á ÞmØ¤¹ Ø¤âdà á ÞmØi¹ Øiâ	à á
����[`Z�f �Cc�j`^9�C[]f_- f5Xdc\l0/=$ ¦�� ¦�#�!\¥ ¦�� ¦�#�!\� ¦�� ¦�#����ÞmØi¹ Øiâ ×dá ÞmØ¤¹ Ø¤â ×	á ÞmØi¹ Øiâ ×dá
��c\fuZ\lYoxadZ\li^rc�aQ^rj1- fuXQc\l�/ ��¦�� ¦� (�\¡ ��¦�� ¦� "��  ��¦�� ¦�#\���ÞmØi¹ Øiâ ãdá ÞmØ¤¹ Ø¤â ã	á ÞmØi¹ Øiâ ãdá
��c\fuZ\lYoxadZ\li^rc�aQ^rj1- fuXQhC_mc\l0/ ¦��b�¢¥\¡�! ¦��m�t¥�!�� ¦��b�(�����ÞmØi¹ Ø Ö	Ùdá ÞmØ¤¹ Ø ÖdÙ	á ÞmØi¹ Ø Ö	Ùdá
 |\XQ[]c\o�X:pEc\o�X:�Y[`Xdf5_mvCf ¦�� !��\¥�! ¦�� !�#�¡�� ¦�� !��\�\¡ÞmØi¹ Øià Ùdá ÞmØ¤¹ Ø¤à Ö	á ÞmØi¹ Øià Ödá
2 VYc\[]X+Z��r�
��w\Z�vClCo5��XQfuc\emX ¦�� ¡�!�!�� ¦�� ¡\¦�#\¦ ¦�� ¥� t�� ÞmØi¹ ×dä	ãdá ÞmØ¤¹ ×	ädÙ	á ÞmØi¹ × àrØ á
��w\Z�vClCo5f5c�ebX ¦�� �� t��� ¦�� �����\¦ ¦�� ¥���#��ÞmØi¹ ×dä	ãdá ÞmØ¤¹ ×	ädÖ	á ÞmØi¹ × àrØ á
��fu_bhChYebX���Xdf5c�ebX ¦�� ¡�¦�!�# ¦�� ��#���  ¦�� ¥� t¡\¦ÞmØi¹ ×«Ú à á ÞmØ¤¹ ×rÚdÚ¤á ÞmØi¹ ×«Ú â á
��fu_bhChYebX�fuc\emX ¦�� ��!\��� ¦�� ���¢��� ¦�� ¥�¥\��!ÞmØi¹ × à Úiá ÞmØ¤¹ × à Ú¤á ÞmØi¹ × à 3dá
��Z\emhM��Xdfuc\emX

��Z\emhMfuc�ebX ¦�� !��\¦�� ¦�� !\¥��\¥ ¦�� !�!�#�#ÞmØi¹ ädã	Ùdá ÞmØ¤¹ ä	ãdÙ	á ÞmØi¹ ädã	Ùdá
, XQ��XQlChYXQli^W|Sc\[]_bc�sCebXi�JebZ�o5Z��0pEXQXdn�emw�Xdl�^`[`w!pkc�o\X��+6EsCj/�9�t¥�yb�¢�\¡�7\�C[]fujS�W��y ¥��� \�
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RTS8U�VXWZYJ[\V
]_^'`ba;cd^�egfg`ih\jdfk^'fklJ^T`im
n(odpqfkjdasrX^to\uMvspgmwrxlJj\pgj\rXfk^�pg`beqfk`brXeyuzodp{fklJ^T|#fkj\}i`bjdaG^�jdpqaJ`iashde ~s`ieqfkpq`i�s�Jfk`bodaG�;�

^X�;nJ}bod`bfk`baJhyjda�^��
fg^XaJeq`bcd^.m
jdfgrxlJ^X~�vspgm
��^Xm
nJ}bo7�d^X^?~Jj\fkj\eg^�fKrXo7c\^Xpq`iaJh3fkls^An(^Xpq`io;~��x�\�d�\�����d�(�\����lJ^A~Jj\fkj\eg^�f
`iaJr�}i�s~J^Xe3~J^Xfgjd`b}i^�~�`baJuzodpqm
jdfk`boda�o\a�jtpq^XnJpq^Xeq^Xa;fgjdfk`bcd^yeqjdm
nJ}b^ o\u�jd�(od�Jf
�d� �d�d��vspgm
e3jd}bodaJht��`bfkl�~J^Xfgjd`b}i^�~
`iaJuzo\pgm
j\fk`boda�odaT��j\hd^�eZ����^�^X�;eI�Modpq�d^�~�jdaJ~tn(^XpqeqodaJj\}srxlJj\pgj\rXfk^�pg`beqfk`brXeKo\u�`ias~J`ic;`b~J�Jj\}ieM^Xm
nJ}bo7�d^�~�jdfMjda;�{o\u
fklJ^
eqjdm
nJ}b^X~_vJpgm
e7�y]_^
^Xeqfk`bm�j\fk^
vJpqm
�)�\^Xjdp3eqn�^�rX`bvJr
��j\hd^�^X�;�Jjdfg`io\aJe�fko>jdeqeq^Xeqe@fglJ^
~J^Xh\pg^�^{o\uIlJ^�fk^Xpqod�
hd^Xas^X`bf#�'`ba���j\hd^�egrxls^X~J�J}b^XeAjdrXpqodeqe?vJpqm�e@jdaJ~>o7c\^Xp�fk`bm
^
�I],^ fklJ^�a�~J^Xr�odm
n�o\eg^yfglJ^�o\�Jeg^�pgc\^X~�rxlJjdashd^y`ba
^XjdpqaJ`baJhde�~s`ieqn�^�pgeq`boda�`ba�fklJ^�r�odm
n(odaJ^�a
fA~J�J^�fgotrxlJjdashd^Xe�`ba�fkls^ ~J`begfgpg`b�J�Jfg`io\a�odu�`baJ~J`bc
`b~J�Jj\}�rxlJj\pgj\rXfg^Xpq`ieq�
fk`brXeAj\aJ~>fklJj\f.~J�J^ fkotrxlJj\aJhd^�e�`ia�fglJ^ ~s`ieqfkpq`i�s�Jfk`boda�o\u8nJpq`brX^Xe7��asjdm
^X}b�'fglJ^�vJpqm
�)�\^Xjdp�eqn(^XrX`bvJr�pq^Xfg�JpqaJe.fko
od�Jeq^Xpqcd^�~'`baJ~J`bc
`b~J�Jj\}�rxlJj\pgj\rXfk^�pg`beqfk`brXe7��]_^yuz�JpqfklJ^�p.rXo\m
nJjdpq^�fklJ`be.~J^�rXodm
n(odeq`ifg`io\a>��`ifgl�o\aJ^y�Jj\eg^�~To\a�^�eg�
fk`bm�j\fk`boda
odu�jy�\^Xjdpq��egn(^Xr�`ivJrM�Mjdhd^�^��;�Jjdfg`io\a{r�odm
m
oda
fko�j\}i}svJpgm
e7�7j\eK`ieIrXodm
m
odas}i�{~JodaJ^�`ba�m
odeqf�egfg�J~J`b^Xe
oda�`baJ^X�;�Jj\}i`bf#�
�?�M�Jp�^X�;^XpqrX`beg^Aeg�Jh\hd^�egfgeIfklsjdfInspg`brX^.ls^Xfk^�pgo\hd^�aJ^X`bf#�{m
j\fkfk^�pge�`ia'^X�;nJ}bjd`baJ`iash fkls^A^Xc\od}b�Jfk`boda�o\u
^XjdpqaJ`baJhde?`baJ^X�;�Jj\}i`bf#��jdf?}b^Xj\egf?jde�m{�Jrxl'j\e�fklJ^yrxlsjdaJh\^@`baTfglJ^y~J`begfgpg`b�J�Jfg`io\aTo\u�`baJ~J`bc;`i~J�sjd}�rxlJj\pgj\rXfk^�pg`beqfk`brXe7�
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Figure 1

DISTRIBUTION OF REAL MONTHLY NET EARNINGS, 1977-2002
(euro at 2002 prices and per cent)
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Source: authors’ elaboration on data from SHIW-HA (Release 3.0, January 2004).
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Figure 5: Overall variance.
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Figure 6: Share of unexplained variance.
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Fig. 8

EVOLUTION OF ESTIMATED COEFFICENTS
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Age for blue collar
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Table 1

LIKELIHOOD RATIOS AND P-VALUES
FULLY RESTRICTED PARTIALLY RESTRICTED

LR DOF CHI2 LR DOF CHI2
1980 29990,24 15280 0,0000 14333,62 13752 0,0003
1981 25759,93 15310 0,0000 13223,14 13779 0,9997
1982 28445,3 15300 0,0000 15321,49 13770 0,0000
1983 33833,73 15340 0,0000 20492,53 13806 0,0000
1984 35626,36 15400 0,0000 21239,63 13860 0,0000
1985 43826,88 15380 0,0000 28025,35 13842 0,0000
1986 37841,18 15400 0,0000 23090,87 13860 0,0000
1987 33671,65 15370 0,0000 20308,44 13833 0,0000
1988 29729,09 15370 0,0000 16375,42 13833 0,0000
1989 32980,7 15400 0,0000 18307,61 13860 0,0000
1990 31459,92 14760 0,0000 15721,86 13284 0,0000
1991 35560,13 15410 0,0000 18827,05 13869 0,0000
1992 37728,52 15390 0,0000 19304,8 13851 0,0000
1993 36227,8 15410 0,0000 17912,6 13869 0,0000
1994 40678,65 15380 0,0000 21523,57 13842 0,0000
1995 30155,22 15390 0,0000 13643,21 13851 0,8945
1996 32122,42 15390 0,0000 14827,46 13851 0,0000
1997 32567,99 15350 0,0000 15404,85 13815 0,0000

Total (*) 608205,8 276030 0,0000 327883,5 248427 0,0000

(*) Restricted model jointly estimated with all coefficients interacted with year dummies.



Table 2

CONFIDENCE INTERVALS:
SHARE OF FIRMS WHOSE 95% CONFIDENCE BANDS INCLUDE THE COEFFICENT ESTIMATED IN THE RESTRICTED MODEL.

FULLY RESTRICTED PARTIALLY RESTRICTED
Blue
collar

Male *
Age

Age Age^2 Blue
*Age

Week Break-
up

Mover Male Blue
collar

Male
*Age

Age Age^2 Blue
*Age

Week Break-
up

Mover Male

1980 0,42 0,59 0,40 0,39 0,39 0,30 0,35 0,79 0,63 0,51 0,58 0,41 0,39 0,41 0,32 0,39 0,71 0,63
1981 0,48 0,52 0,42 0,40 0,35 0,31 0,36 0,75 0,58 0,46 0,52 0,41 0,40 0,45 0,30 0,35 0,77 0,56
1982 0,41 0,54 0,39 0,41 0,38 0,23 0,28 0,71 0,53 0,55 0,56 0,40 0,38 0,44 0,24 0,34 0,74 0,59
1983 0,49 0,63 0,38 0,38 0,46 0,24 0,38 0,79 0,60 0,49 0,67 0,42 0,40 0,44 0,24 0,34 0,75 0,64
1984 0,43 0,61 0,37 0,37 0,42 0,24 0,39 0,77 0,59 0,50 0,59 0,37 0,39 0,45 0,24 0,39 0,80 0,58
1985 0,43 0,59 0,39 0,40 0,40 0,19 0,33 0,76 0,60 0,51 0,59 0,42 0,40 0,45 0,13 0,30 0,73 0,61
1986 0,38 0,59 0,41 0,39 0,40 0,26 0,37 0,72 0,58 0,50 0,59 0,38 0,40 0,44 0,21 0,36 0,76 0,60
1987 0,44 0,61 0,38 0,38 0,38 0,27 0,41 0,79 0,61 0,50 0,57 0,37 0,40 0,47 0,25 0,40 0,77 0,57
1988 0,42 0,59 0,41 0,38 0,38 0,27 0,39 0,76 0,62 0,53 0,56 0,41 0,39 0,44 0,27 0,43 0,72 0,64
1989 0,43 0,58 0,44 0,39 0,39 0,30 0,43 0,76 0,64 0,46 0,61 0,45 0,40 0,45 0,30 0,45 0,77 0,66
1990 0,35 0,56 0,41 0,40 0,33 0,35 0,42 0,78 0,63 0,50 0,52 0,41 0,40 0,45 0,35 0,44 0,80 0,65
1991 0,37 0,58 0,48 0,43 0,38 0,34 0,41 0,71 0,65 0,48 0,55 0,48 0,43 0,44 0,34 0,42 0,74 0,65
1992 0,41 0,62 0,47 0,46 0,37 0,38 0,39 0,73 0,60 0,46 0,61 0,47 0,47 0,41 0,37 0,40 0,79 0,63
1993 0,42 0,60 0,47 0,51 0,41 0,37 0,41 0,75 0,57 0,46 0,57 0,51 0,50 0,40 0,34 0,45 0,72 0,60
1994 0,44 0,58 0,47 0,49 0,41 0,35 0,43 0,78 0,63 0,52 0,59 0,49 0,49 0,46 0,34 0,43 0,75 0,63
1995 0,44 0,61 0,54 0,53 0,48 0,37 0,51 0,72 0,60 0,56 0,64 0,55 0,55 0,50 0,36 0,51 0,78 0,65
1996 0,44 0,59 0,57 0,54 0,43 0,39 0,45 0,71 0,59 0,58 0,65 0,58 0,54 0,51 0,39 0,45 0,78 0,67
1997 0,44 0,63 0,60 0,56 0,48 0,35 0,44 0,78 0,61 0,57 0,64 0,59 0,56 0,52 0,36 0,46 0,79 0,65

Total 0,42 0,59 0,44 0,43 0,40 0,30 0,40 0,75 0,60 0,51 0,59 0,45 0,43 0,45 0,30 0,40 0,76 0,62



Table 3

ACTUAL AND EXPLAINED VARIANCES OF EARNINGS.
1980 1997 % change

Actual
0,174 0,252 44,8

Explained
FU 0,0883 0,1296 46,7
FR 0,0648 0,0972 50,0

Table 4

DECOMPOSITION OF THE CHANGE IN EXPLAINED VARIANCE.
Change due to:

Characteristics Prices

A. Absolute change
FU 0,022 0,019
FR 0,023 0,009

B. Contribution to % change in
explained variance

FU 25,2 21,5
FR 36,1 13,9

Table 5

EXPLAINED AND COUNTERFACTUAL VARIANCES.
1980 Counterfactual 1997

FR 0,0648 0,0738 0,0972
FU average
coefficients 0,0602 0,0974 0,1237

FU 0,0883 0,1073 0,1296


