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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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ä Ý�àáâ�åvæ{â�Ú�Û�çVÜ�åvàáÛ�â�Ý?ÚJèªâ�Ú�éJâ�ê®é�è�à�éJÝ�Ý?æÏë�æ�çVè�è�Ý?ÚJèªìíÜ�Ý?î åvÚ�çVåvÜ�Û�éJï�ß�å¬ð®ç }i}T}T}T}T}T}T}T}T}T}T}T}T}T}T}T}T}T}T}T}i»

ñ,çVÝ?òJæãç$Ù£ð�ÚJÝ¬ó$ë,è�Ý�àáâ�åvæ�ÚJçVÛ�ó�Ý?Ü/ð#è�å¬Ú�Þeô·Ý?õ�è�çVåvÜ�à/é�Ý?ß�Û�àáÝ?î�ç!è }T}T}T}T}T}T}T}T}T}T}T}T}T}T}T}T}T}T}T}T}T}T}T}T}T}Vsgö

÷�ÚJç!ï#ß�åvæ1ó`Ý?Ü�ð®çVÜ�è�Ý®Üªß�ÚJçVï�ßJåvæ�ø�Ü�î�è�ù }·}T}T}T}T}T}T}T}T}T}T}T}T}T}T}T}T}T}T}T}T}T}T}T}T}T}T}T}T}T}T}T}T}T}T}T}T}T}T}T}T}T}T}T}T}T}T}T}T}T}T}�qgúg»
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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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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�SNoXdkdfeAjcddpeAS�VXZhoXS�`Djco�\A�AS9dpW�dpe_S�SNjcVXdpe_�[�_jc�cSa��VXSNr]jcdfSN\�SN�3SNgiUAdfZhW�^0�/VXjcdfeASNV�dfeAjc^iWcdfeASNVl�jcbNdfWcVXoPt
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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
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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

����ÿQø/ü�
¤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�
¤ø/ü�û'�¤ø�6�ùtúEû	ù!õ ÿ�ùtú(�¤ÿ¢øH��ú(�8øYõ ùtú�ø/ü � õ � ö(�¤ù�ü¢øYû¤ý�õ L/ø

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/
¤ø � ú�ø/ùtø/ü/���¤ø/ö�øYõ ùrþv�:ø ��øYý�õ ø�
¤ø

ùtúkõ ÿ!ÿ¢øYý øY÷]ù\õ �¤ö�ü � ý ø�÷#�¤ö�ÿ¢ù\õ ù � ùtø/ÿ@û G üQÿ¢ù�ÿ¢ùtø�� õ ö�ùtú0ø � õ ü¢øY÷]ù\õ �¤ö>�	�r�T�¤ü�E�õ ö(���Mõ ùtú û8ü¢øYý�û	ù\õ 
¤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�0�0ý�ý ���Mõ ö	�HüQøYû	ÿ��¤ö�ÿ*)

C9õ ü¢ÿ¢ù�6r�+ø��uû	ö�ù!ù��:��ø�ÿ � ü¢ø�� � ü2�uøYû	ÿ � üQø��	� � ö�ø����ký ��þ���ø/ögùMÿ���øYý�ýWõ ÿ�÷#�¤ü¢üQøY÷]ù�aN�gþ°�uø/ü��0õ ö	��� � ü � û	ù\û �Mõ ùtú

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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�T�¤ü�E¤ø/ü¢ÿY��ú(�$û	ü¢øl����ÿ¢ø/ü�
¤ø � úkû�
�õ ö(� � ö�ü¢øYû	ÿ��¤ökû'�Eý þ�ý �¤ö(� � ö�ø����Eý �\þJ�uø/ögù2ÿ���øYý�ý(�tõU) ø�)0ý�û	ü��¤ø/ü+ùtúkû	ù}��4�4"���¤ö�ùtú�ÿ � 6

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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v £4w�£&îJ£&ì�òs£KÅ
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
Ükû'��� � ü"<Hû	ü�E¤ø/ù�\]+-����ÿ�û	ö � {��¤ü�E¤ø/ü¢ÿ*6 � õ ö�+-�¤ú�ö7gl)rI5û¤ý ù\õ �uû	ö(�¤ø/ü`6s+ � ý�õ�û2Ür)rÜkû	ö�ø�6r+gû��uø/ÿ P )Eôm�ký ø/ù�L/ø/ü*6
+ � 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/üS]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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CEõ � � ü¢ø2��\e�uõ ÿ¢ùtü�õ � � ù\õ �¤öZ�	� � ö�ø����Eý �\þJ�uø/ögù�ÿ���øYý�ý ÿ*)

F
ra

ct
io

n

Months unemployed
0 10 20 30 40 50 60 70 80 90 100

0

.05

.1

.15

.2

.25

.3



é k

C9õ � � ü¢ø!j�\eg � � � ý�û	ù\õ 
¤ø � õ ÿ¢ùtü�õ � � ù\õ �¤ö�� � ök÷]ù\õ �¤öZ�	�0ö0ø/ùo�T�¤ü�E�ÿ�õ L/ø�)
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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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é¤è

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�ýkþÿ�ü ù�údû�þ�� �����¦þýkþ��	� 
�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�þÿdü ù ú�û+þ�� �����7þý�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�



é�M

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�ýkþÿ�ü ù�údû�þ�� �����¦þýkþ��	� 
�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�ýkþÿ�ü ù ú�û+þ�� �J�0�7þýkþ���� 
�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�ýkþÿ�ü ù�údû�þ�� �����¦þýkþ��	� 
�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�ýkþÿ�ü ù ú�û+þ�� �J�0�7þýkþ���� 
�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�þÿ�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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Q û'�ký ø é \e&ø/ùX�Y�¤ü/E@ÿ�õ L/ø�6�ø����ký ��þ���ø/ögù8û	ö � $%����ÿ��Mõ ù\÷«úkõ ö(��ü�û	ùtø/ÿ8û	ö � ø/ö�ùtü¢þ!�uû'�¤ø/ÿ*)
ù ú�û�ü`ý�þÿ�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 ¥��� \�



���������
	����	������������������������
����������������������� 	����!����"#����$��&%'��$��(�)��	 �

*,+.-./103254768+.9;:
<>=?0@-A0@B>C#=EDGFIHJFK+.LM=?NEOPFKQ�+.L86?B>FK-.6
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]_^'`ba;cd^�egfg`ih\jdfk^'fklJ^T`imn(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^.mjdfgrxlJ^X~�vspgm��^XmnJ}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^�~�`baJuzodpqmjdfk`boda�o\a�jtpq^XnJpq^Xeq^Xa;fgjdfk`bcd^yeqjdmnJ}b^ o\u�jd�(od�Jf�d� �d�d��vspgme3jd}bodaJht��`bfkl�~J^Xfgjd`b}i^�~
`iaJuzo\pgmj\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^XmnJ}bo7�d^�~�jdfMjda;�{o\u
fklJ^eqjdmnJ}b^X~_vJpgme7�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�odmn�o\eg^yfglJ^�o\�Jeg^�pgc\^X~�rxlJjdashd^y`ba
^XjdpqaJ`baJhde�~s`ieqn�^�pgeq`boda�`ba�fklJ^�r�odmn(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\mnJjdpq^�fklJ`be.~J^�rXodmn(odeq`ifg`io\a>��`ifgl�o\aJ^y�Jj\eg^�~To\a�^�eg�
fk`bm�j\fk`bodaodu�jy�\^Xjdpq��egn(^Xr�`ivJrM�Mjdhd^�^��;�Jjdfg`io\a{r�odmmodafko�j\}i}svJpgme7�7j\eK`ieIrXodmmodas}i�{~JodaJ^�`ba�modeqf�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#�{mj\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 4
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Figure 5: Overall variance.

1

1,2

1,4

1,6

1,8

2

0,3

0,35

0,4

0,45

0,5

0,55

0

0,01

0,02

0,03

0,04

0,05

0,06

1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

Hours Sales Investments



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


