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»�¼�½©¾�½¿½XÀmÁ|»`Â�Ák¾�½¿½XÀ{Ã¢¾�Äo¾©ÅÇÆÈÂ�É�Ê ËRÌJÍsÎ�Ï�ÊSÐ�ÀrÐ�Ñ�Í ÏSÉ-ÍsÒdÐ�Î
½XÉ�½XÀ�ÏSÍbÎ�Ï�ÊSÐ�À}Ð�Ñ�Í ÏSÉÓÌJ¼�Ð�Ì�Ð�ÍbÉ:Ò�ÌJÂNÂ�ÔX½XÀrÆ¿Â�É�½{É:Â�ÒÈÌ©Â^Õ�ÌJ¼�½
É:Ð�ÍbÎHÖ¢ÍsÉ�ÍsÌJÐ�ÌJÍsÂ�Î`Ò%Â^Õ�ÌJ¼�½�ÌJÀrÐ�Ñ�ÍbÌnÍbÂ�Î�Ð�Ö�ÆXÖ¢Ís½XÎ�Ì¢× Ò¿½&ÀmÔX½XÀ�Ð�ÀrÆ&¼�ÍsÁ
ÌJ½¿ÆXÌJËRÀr½XØ
ÙXÎÚÌJ¼�½@¾�Äo¾ÛÒÈ½XÌJÌJÍsÎ�ÏSÜ±ÍbÎ�Ñ�ÍbÔXÍsÑ�ËRÐ�ÖRÆ¿Â�É�Ê ËSÌJ½XÀmÒ©Æ¿Â�É:Á
É:ËRÎ�ÍsÆÈÐ�ÌJ½"Ñ�ÍsÀr½ÈÆXÌJÖÞÝ{ß
ÍsÌJ¼i½¿Ð�ÆX¼iÂ�ÌJ¼�½XÀ�ÍsÎ¯Â�À}Ñ�½XÀ�ÌJÂiÒ¿¼�Ð�Àr½�ÍsÎ�Á
ÕuÂ�ÀmÉ�Ð�ÌJÍsÂ�ÎFÐ�Î�Ñ
Àr½XÒÈÂ�ËSÀrÆÈ½XÒÚß
ÍsÌJ¼�Â�ËRÌ�Àr½XÖ¢Ý�ÍsÎ�ÏàÂ�ÎFÐ�Î�ÝBáXÍsÎ�Ñ
Â^Õ
ÆÈ½XÎ�ÌJÀrÐ�Ö¢Í â�½ÈÑFÒ¿½XÀmÔX½&ÀmØ6»�ÂFÐ�ÆX¼�Íb½XÔX½ãÌJ¼�ÍsÒdÕuËRÖsÖ%Ñ�½¿Æ¿½&Î�ÌnÀ}Ð�ÖÞÁ
Í â�Ð�ÌnÍbÂ�Î�Ü�Ð�ÎäÐoÊ�Ê Ö¢ÍbÆ¿Ð�ÌJÍsÂ�Î�Á^ÖÞ½XÔ&½XÖ�ÃLÂ�À�Â�ÔX½&ÀoÖ¢Ð�ÝÈÅåÎ�½&Ìnß
Â�ÀmáæÍsÒ
Æ¿Â�Î�Ò¿ÌJÀmËRÆXÌJ½¿ÑNËSÒ¿ÍbÎ�ÏSÜ�ÕuÂ�À�½�çSÐ�É�Ê Ö¢½XÜ�»dè�¾-Æ¿Â�Î�Î�½ÈÆXÌJÍsÂ�Î�ÒÈØ
ÙXÎÛÉ:Â�Ò¿Ì{Â^Õ
ÌJ¼�½�½�çSÍbÒ¿ÌJÍsÎ�Ï�¾�Äo¾éÒ¿Ý�Ò¿ÌJ½XÉ:ÒÈÜ�ÌJ¼�½�Â�ÔX½XÀmÖ¢Ð�Ý

Î�½XÌJß
Â�Àmá�ÍsÒ{êXËRÍsÖ¢Ì�ÍbÎæÐ�É�Ð�Î�Î�½XÀ:ÌJ¼�Ð�Ì%Ñ�ÂX½&Ò�Î�Â�Ì@ÏSËRÐ�ÀrÐ�Î�ÌJ½¿½
ÌJ¼�Ð�Ì�ÌJ¼�½NÂ�ÔX½XÀmÖ¢Ð�Ý!Î�½&ÌJß�Â�Àmá�ÍsÒ�½bëÛÆXÍs½XÎ�Ì�ß
ÍsÌJ¼BÀr½&ÒJÊS½¿Æ&Ì�ÌJÂBÐ
ÏSÍsÔ&½XÎ�É:½&ÌnÀmÍbÆ¯ÃJ½XØ ÏSØ�Ö¢Ð�ÌJ½XÎ�ÆXÝ�Ü@¼�ÂoÊ�Æ¿Â�ËRÎ�Ì�Ð�Î�Ñ�ê¿Ð�Î�Ñ�ß
ÍbÑ�ÌJ¼oÅ�Ø
ì ½XÎ�Æ¿½XÜ�Ð�ÎHÂ�Ô&½XÀmÖÞÐ�Ý"Î�ÂXÑ�½�Æ¿Ð�ÎNêÈ½�Ô&½XÀmÝ�ÕXÐ�À%Ð�ß�Ð�Ý�Ü�ÍbÎNÌn½&ÀmÉ:Ò
Â^ÕµÐBÏRÍsÔX½&ÎíÉ�½XÌJÀmÍbÆXÜ
ÕXÀrÂ�ÉîÍbÌJÒ!Â�ÔX½XÀmÖ¢Ð�ÝæÎ�½XÍ ÏR¼�ê¿Â�ÀmÒ¿Øï»�¼�ÍsÒ
Æ¿Ð�ÎHÀr½XÒ¿ËRÖÞÌðÍsÎHê¿Â�ÌJ¼�Ü�Ð�ÎHÍsÎ�½bëÛÆXÍs½XÎ`Ì@ÀrÂ�ËSÌJÍbÎ�ÏNÐ�Ì@ÌJ¼�½�Â�ÔX½XÀmÖ¢Ð�Ý
Î�½XÌJß
Â�Àmá�Ð�Î�ÑFÐ�ÎÛÍsÎ�½�ñ"½ÈÆXÌJÍsÔ&½
ËRÒ¿½�Â^Õ�ÌJ¼�½�ËSÎ�Ñ�½XÀmÖÞÝ�ÍsÎ�Ï�Ù�¾
Î�½XÌJß
Â�ÀmáXØ
ÙXÎVÌJ¼�ÍsÒ�ÊSÐoÊR½XÀmÜHß
½:ò%ÀmÒ¿Ì�ÍsÎ�ÌJÀrÂXÑ�ËSÆ¿½FÐÛÎ�½Xß6É�½¿Ð�Ò¿ËRÀr½XÜ

ó ÏSÂXÂXÑ�Î�½XÒÈÒxÂ^Õ�Â�ÔX½&ÀmÖÞÐ�Ý�Î�½XÌJß
Â�ÀmáXÒ�ôoÜ±ÌnÂÇõXËRÐ�Î�ÌJÍ ÕXÝ�Ìn¼�½�õXËRÐ�ÖÞÍbÌJÝ
Â^Õ�Ð�ÎöÂ�ÔX½XÀmÖ¢Ð�ÝãÎ�½&Ìnß
Â�Àmá�ÕXÂ�À�ÐHÏRÍsÔX½XÎöÉ�½XÌJÀmÍsÆXØä»�¼�½XÎ�Ü�ß
½
Ê ÀrÂoÊSÂ�ÒÈ½H÷�øPù&ú"ûuüþý�øRûPÜÇÐàÒ¿ÍbÉ�Ê Ö¢½XÜÇÑ�ÍbÒ¿ÌJÀmÍsê&ËSÌJ½¿ÑàÐ�Î�ÑàÒ¿Æ¿Ð�Ö¢Á
Ð�êXÖ¢½
Æ¿Â�É�ÊSÂ�Î�½&Î�Ì�ÌJ¼�Ð�Ì�Æ¿Ð�ÎÛê¿½�Æ¿Â�É�êXÍsÎ�½ÈÑöß
ÍsÌJ¼FÐ�Î�ÝæÆ¿Â�Î�Á
Î�½¿ÆXÌJ½ÈÑ�Â�ÔX½XÀmÖ¢Ð�ÝHÎ�½XÌJß
Â�ÀmáÚÍsÎ
Â�ÀrÑ�½XÀ{ÌJÂ�Ð�ÖbÖÞÂ�ßUÌn¼�½�Ö¢Ð�ÌJÌJ½XÀ�ÌJÂ
Ð�Ñ�ÐoÊ ÌJÜ�Ð�Î�Ñ:ÌnÂ:êÈ½¿Æ¿Â�É�½ ó ÏSÂXÂXÑ ô�ß
ÍsÌJ¼�ÍbÎ¯Ð
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CEDGFIH0JLKBM0NPORQ8JLS�MEH

TVUXWVY2Z\[]W�^L_a`IbaW2cadIW2cfeBgIcagIhB[]iIjkUXgIbEW2ba_agIlBZ\[\baUBW�hm[\_�bnW2Z\o;gIb
_�UXW)jmpIba_�e;pIeBqXZ]gIc�eBgIcagIhB[\iIjr[\^slBqX[]Z\hB[\^Bi�hB[\ba_aca[\lBqB_aW2htgIeBu
eBZ\[]Y�g?_a[\p?^Xb�v0TVUBW1jmgI[]^=Y�UBgIcagIY2_aW2ca[]bn_a[]Y2bPpIo>_aUB[\bReXg?cng?hX[]iIj
[]bw_aUBgI_x_aUBWyg?eXeBZ\[]Y�g?_a[\pI^z[\bwba_acaqBY2_aqBcaW�hz[\^{_}| pr_}~Le.W2b
p?o�Y2pIjme;pI^BW2^�_�b*��Y2Z\[]W�^L_ab�gI^Bh�bnW2cadIW2cab�v��}^�gkba[\jmeBZ\W
Y2Z\[]W�^L_a`IbaW2cadIW2c>g?cnY�UB[\_aW2Y2_aqBcaW���| W0UBg�dIW)g�Y�W2^L_acagIZ\[]��W2htbaW2cadIW2c
g?^XhzpI^XW�pIcxjmpIcaWyY2Z][\W2^�_abx_aUBgI_xgIcaW�bnW2cad�[]Y�W2hzl�~�_aUBW
baW2cadIW2cRpI^6hXW2jmgI^Bh3vf�PZ]_aUBpIqBiIU�_aUBW2cnW�gIcaW�jmg?^�~�gIeBeBZ\[\Y2gIu
_�[\pI^Bb ba_acaqBY2_aqXcaW2h�_aUB[\bf| g�~��?[\_fbaUXp?qXZ]h�l;W�jmW�^L_a[]pI^XW2h�_�UXg?_
Y2Z\[]W�^L_a`IbaW2cadIW2c�gIeBeXZ][\Y2gI_a[]pI^Xb�UBg�dIW)Z\[\jm[]_aW2htg�d�gI[]Z\gIlB[\Z][\_}~�g?^Xh
baY2gIZ\g?lX[]Z\[\_}~Lv
TVUXW1g�d�gI[]Z\gIlB[\Z\[]_}~6pIoE_�UXW1Y2Z\[\W2^L_a`IbaW�cad?W�cPgIcaY�UX[]_aW2Y�_�qXcaW1[\b

Z][\jm[\_�W�h3� l;W2Y�gIqBbaW�_aUXW�baW2cnd?W�c�[]b�qBbaqXg?Z\Z\~xg�ba[\^BiIZ\W�e;pI[\^L_
p?oVo�gI[]Z\qBcaW�v��}^�_aUBW�Y2gIbaW�_aUBW�baW�cad?W�c�Y�cag?bnUBW2b*�&_�UXW�Y2Z\[]W�^L_ab
jm[]iIU�_P^BW2W2h�_�p�| gI[\_Po�pIcPg�ba[\i?^X[]�XY2gI^L_Pe;W�ca[]p�h=pIo>_a[\jmW1[\^
p?cnhBW2c1_ap=iIW2_1gIY2Y2W2bnb1_ap=_�UXW�baW�cadL[\Y2W�v�T�p=p�d?W�caY2pIjmW�_aUB[\b
Z][\jm[\_�gI_a[]pI^���Y2Z\[]W�^L_a`IbaW2cadIW2c�gIeBeBZ\[\Y2gI_�[\pI^Bb�pIo�_aW2^1jmgI�IW qBbaW pIo
bapIeBUX[]ba_a[\Y2gI_aW2h�jmW�Y�UBgI^X[]bnjmb3o�pIc3o$g?qXZ]_au
_apIZ]W�cagI^BY2W gI^Bh�Z\pIgIhBu
lBgIZ]gI^XY2[]^Xi;v
TVUXW�Z\[]jm[\_�gI_a[\p?^6pI^�bnY2gIZ]gIlB[\Z\[]_}~�pIo3Y�Z][\W2^�_�`IbnW2cadIW2cVgIeBeXZ][\u

Y2gI_�[\pI^Bb [\b pIlLd�[]pIqXb |0UXW2^�[\_fY2pIjmW�bf_ap1_�UXWR�}^L_aW2ca^XW2_fbnY2gIZ]WLv
�Rbm_aUBW�^LqBjsl;W2ctpIoRY2Z\[]W�^L_abm[]^XY2caW2gIbaW�b���_aUBW�e;W2cao$p?cnjmg?^XY2W
hBW2Y�caW2gIbaW2b*��l;W2Y2gIqBbnW�_aUBW�baW2cadIW2c�l;W2Y2pIjmW2b�gml;pI_a_�Z\W2^XW2Y���v
TVUXW���W2W2cau�_�pIu
��W2W�ct�s¾�Äo¾P��Y2pIjmeBqX_�[\^Bi�[\bRgI^�W2jmW�cai?[\^Bi

eBgIcagIhB[\i?j _�UXgI_�W�^BgIlBZ\W2b�Y2pIjmeBqB_aW2cab�Y2pI^B^XW2Y2_aW2h¡_�UXcapIqBiIU
_�UXWV�}^�_aW2ca^BW�_E_�p�gIY2_fg?bfl;pI_�U�Y2Z\[\W2^L_abfgI^Bh�baW2cadIW2cab*v&�}^�Y2pI^Bu
_�cagIbn_�_apPY2Z\[]W�^L_a`IbaW2cadIW�c�gIcaY�UB[\_�W�Y2_�qXcaW2b*��[\^s_aUBW)�E¢I�£baW2_a_a[]^Xi"�
_�UXW2caWR[]b ^Bp1Y2W2^�_�cagIZ\[]��W2h�baW2cadIW�cf_ap�|VUB[\Y�U�Y2Z\[]W�^L_ab Y2gI^�Y2pI^Bu
^BW2Y�_�_ap"�.lBqX_�cagI_�UXW2c�_�UXWsbn~Lbn_�W�j¤Y2pI^�_�cnp?Z>[]b�o$qBZ\Z]~�hXW2Y2W�^Bu



_acagIZ][\�2W�h3v&TVUBWVeXca[]^XY2[\eBZ\WVp?o;_aUXW2baWVba~�ba_aW2jmbEZ\[]W�bE[]^m_aUBWVo$gIY2_
_aUBgI_R_�UXW�i?Z\pIlBgIZ&eXcapIe;W2ca_a[]W�bRp?o>_�UXW�ba~�ba_aW2j¥j1qBba_RW2jmW2cni?W
o$cap?j�Ò¿ÍbÉ�Ê ÖÞ½�gI^Bh�Ö¢ÂXÆ¿Ð�Ö©ÍsÎ�ÌJ½XÀ}Ð�ÆXÌJÍsÂ�Î�Ò�pIo0[\_ab1Y�p?jme.p?^XW2^L_ab
�$Y2gIZ\Z]W2h6e;W�W2cab��av
¦ qBcacaW2^�_aZ]~��?�E¢I��gIeBeXZ][\Y2gI_a[]pI^Bbf[\^BY2Z\qBhXWV�XZ]W�baUBgIca[\^Bi�gIeBu

eXZ][\Y2gI_a[]pI^Bb6§]¨I��¢;�8©Iª}�&e;W�caba[\ba_aW2^L_1ba_apIcagIi?W�baW2cad�[\Y2W2b�§\¨�¢;�8«Iª
gI^Bh6hB[\ba_aca[\lBqB_aW2h6Z\pLpI�LqXe6baW2cad�[]Y�W2b1§\¨�©;��¬"��­�ª}v
�®Y2pIjmjmp?^¯Y�UBgIcagIY2_aW2ca[]bn_a[]Y£pIo�jmpIba_�pIo1_�UXW°W�±L[\ba_a[]^Xi

�f¢I�{ba~�ba_aW2jmb�[]b�_aUBgI_�_aUBW2~�lBqX[]Z\h�gI^²gIeBeXZ][\Y2gI_a[]pI^Bu�Z]W�d?W�Z
pIc{Â�ÔX½XÀmÖ¢Ð�ÝÚÎ�½&ÌJß�Â�Àmá gIZ]pI^Bim|V[]_aU�[]_abVp�|V^�capIqX_�[\^BimjtW�Y�UXg?u
^X[]bnj�vP�}^�gI^�p�d?W�caZ]g�~�^BW2_}| pIca���"W2gIY�U�^Bp�hBWsY2gI^�eBZ\g�~6_aUBW
capIZ\WmpIo)g�Y2Z][\W2^�_��$[}v W�vtiIW2^XW2cagI_a[]^Xi6caW2³�qBW�ba_ab��a�8bnW2cadIW2c���[}v WLv
eXcap�dL[\hB[\^Bi=bnp?jmW�baW�cadL[\Y2W2b*�Vg?^Xh�capIqB_aW2c6��[}v WLv�o$p?ca|)g?cahX[]^Xi
caW�³LqBW�ba_abV_apm_aUBW2[\cVhXW2ba_a[\^BgI_�[\pI^3�av
TVUBW�bn_�caqXY2_aqBcaW�pIo3_�UXW�p�dIW2caZ\g�~�^XW2_}| pIca��g?^Xh�_aUBW�cnp?qX_�u

[\^Bi�qBbaW�h¡g?cnW�p?o)eXgIcag?jmpIqX^L_�[]jme;pIca_agI^BY2W�o�pIc�_�UXW�g?eXeBZ\[]u
Y2gI_a[\p?^�eBcapIe;W�ca_�[\W2b*v3�PY�UX[]W�dL[\^BitiIpLp�h�e;W2cao�pIcajmgI^BY�W�pIo&_aUBW
capIqB_a[\^Bi�gI_�_aUBW�p�dIW2cnZ]g�~w^BW2_}| pIca�wZ]W�d?W�Z�gI^BhX`Ip?c�jmgI��[]^Xi
l;W�_�_aW2c&qXbaWfp?o´_aUBWEqX^BhBW�caZ]~�[\^Bi��}�=^BW�_}| p?ca��bnqBcaW2Z\~�hBW2e;W�^BhBb
pI^tUBp�|{µ�i?p�p�hB¶�_�UXW)bn_acaqBY2_aqBcaW0pIo"_aUBW0p�dIW2caZ\g�~�^XW2_}| pIca��[\b�v
�V_�_aUB[\b�e;pI[\^L_���[\_�[]b1| pIca_�U�³LqXW2ba_a[\pI^B[\^Biöß
¼�Ð�Ì�ÌJ¼�½{ÏRÂXÂXÑ�Á
Î�½XÒ¿ÒiÂ^Õ!Ð�ÎöÂ�ÔX½XÀmÖ¢Ð�ÝBÎ�½XÌJß
Â�Àmá!ÍbÒnv ¦ qBcacaW2^�_aZ]~��&| W�gIcaW�[\^Bu
dIW2bn_�[\iIg?_a[\^Bi�_aUB[\bf³LqXW2ba_a[\p?^�·I_�UXW�^BW�±L_fbaqBlXbaW2Y�_�[\pI^�eBcaW2bnW2^�_�b
pIqBc�eBcaW2Z\[\jm[]^BgIca~�caW�baqBZ\_abV[\^�hXW2�B^X[]^Xim_�UX[]b�^BpI_a[]pI^�v

¸3¹�¸&¹xº=»>»>¼)½ ¾ ¶�¶ »3¿1».À3¾ ¸LÁ^¹"Â ½)¾ ·�Ã » ¸ÅÄ
¶

�}^ypIcahXW2c�_apw[\^L_acap�hBqBY�W°g�o�pIcajmgIZ�hBW2�X^B[\_�[\pI^¯o�pIc�_aUBW
^Xp?_a[\p?^�p?o.iIp�pLhX^BW2bnbfp?o8g?^�p�dIW2caZ\g�~s^XW2_}| pIca���?| W��Bcabn_EiI[]dIW
bnp?jmW�eBcaW�Z][\jm[]^XgIca~�hXW2�B^X[]_a[\pI^Bb�v
TVUBcapIqBiIUBpIqB_R_�UX[]bReXg?e.W2c��´| W�caW�eBcaW2bnW2^L_Rg�^BW2_}|)p?ca��l�~

gI^wqX^BhB[\caW2Y�_�W�hwiIcag?eXUÇÆ�È ��É�Ê�Ë0�R|VUXW2caW�W�g?Y�Uw^XpLhBW6[]b
caW�eBcaW2bnW2^L_aW2h�l�~�gtdIW2ca_aW2±mÌ£Í�É��LgI^Bh�gI^�W2hBiIW��\Ì>Ê}Î&��Í�Ë
caW�eBcaW2bnW2^L_ab�gPlB[\hB[\caW2Y2_a[\p?^Xg?Z�Y2pIjmj1qX^B[\Y2gI_�[\pI^1Z\[]^X��l;W�_}| W2W2^
Ì�gI^Bh�Î&v���^Bp�hBWfÌ°Í�Ë�[\b�bagI[\h1_apPl;W)giÎ�½XÍ ÏS¼�êÈÂ�À;pIo´Î�Í�É
[\o)_aUXW2caW�[\b1g?^�W2hXi?W°�ÏÌ�Ê}Î&�0[]^²Ð1v�Ñ£W�caW2eBcaW�baW2^�_�_�UXW�bnW2_
pIo�^BW2[\iIULl.p?cabtpIo�g�^Bp�hBW�Î�l�~ÓÒ°�\Î&��gI^XhG|)W�qXbaW�Ô3Õ�_ap
hXW2^BpI_aW�_aUBW�ba[\�2W�pIo)Ò°�ÏÎ&��v
�}^�_aUBW�caW2ba_0pIo3_�UX[]bVeBgIe;W2c���| W�gIbabnqBjmW�Æ¿Â�Î�Î�½¿Æ&Ìn½ÈÑNÎ�½XÌJÁ

ß
Â�ÀmáXÒn��[}v W�v]�*_�UXW2caW0[]b>g�eBgI_aUso$cap?jÖW2gIY�Ut^Bp�hBW0_�p�gI^�~�pI_aUBW�c
^XpLhBW�p?o3_aUBW�^XW2_}| pIca�8v�Ñ£W�Y�g?Z\Z�ÊSÐ�ÌJ¼Rp?o Ð1�LgtbaW2³�qBW�^BY2W�pIo
^XpLhBW�b&ÎI×�� Î;Ø���Ù�Ù2ÙÏ� Î�ÚV[]^s|VUB[\Y�Us^BpP^Bp�hBW gIeXe;W2gIcab�jmpIcaW _aUBgI^
pI^BY�WsgI^Bh°o�pIc�¨mÛ�Ü�ÛkÝ"�>�\Î�Þ�ß Ø Ê}ÎLÞn�VÍ�Ë0v�à)[\d?W�^�g�eXgI_�U
á �"| W1|Vca[\_�W�Î�ÂXÑ�½&Òn� á �E_�p�hXW2^BpI_aW1gIZ\Z3_aUBWs^Bp�hBW2b�_�UXg?_PgIeBu
e;W�g?c)[\^ á v3Ñ£WPcaW2eXcaW2baW�^L_ gseBgI_aU�|VUB[\Y�U��Bcnba_ gI^Bh�bnW2Y2pI^Bh
^XpLhBW�b0gIcaW�caW2bae.W2Y2_a[]dIW2Z\~mÌ�gI^Xh�Î�l�~ á´â Õ�g?^Xh�| W�qXbaW�ã â Õ
_ap6hBW�^BpI_aWmgIZ\ZEbaqBY�U£eXgI_�UXb�vtÑ£W�baUXg?Z\ZE|Vca[\_�W�ä:ÂXÑ�½XÒa�$ã â Õ��
o$p?c1å�æ�ç�èBé�ê�Î�ÂXÑ�½XÒa� á �
ë ø�ì3í�îLù2îLü"í²ï"ðñïyò
½XÌPóôÈõ��É�Ê�Ë0�ãê¿½FÐ�ÎVÂ�ÔX½XÀmÖ¢Ð�Ý Î�½XÌJÁ
ß
Â�ÀmáXØEò
½XÌ&ö¯êÈ½ÇÒ¿Â�É:½"É:½XÌJÀmÍbÆ Ø ÃJ½XØ ÏSØ�êÈÐ�Î�Ñ�ß
ÍsÑ�ÌJ¼�ÜðÖ¢Ð�ÌJ½XÎ�ÆXÝ�Ü
÷ /1	f���
����90	f�
������ø�� �����290	��
�
� 
f�����������
���
ù�	����
��	f�
�
� ����4���	f� ��ú
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ü []iIqXcaW�¨I�Rà)p�pLhX`?lXgIh6Z\[]^X�LbR[\Z]Z\qBbn_�cagI_aW2h�vEýBpIZ\[]h�Z][\^BW�b�caW�eBu
caW2baW�^L_�_aUBWmeBU�~Lba[\Y2gIZ>^BW�_}| pIca�8v�TVUBWmhBgIbaUXW2h£Z][\^BW2b�caW2eXcaW2u
baW2^�_�_�UXWtp�dIW2caZ\g�~=^BW2_}| pIca��v�TVUBWm^LqXj1l;W2cab�l;W2_}| W2W�^°_}| p
^Bp�hBW2b�caW2eBcnW2baW2^�_V_aUBW�hX[]bn_�gI^XY2W�l.W2_}| W2W2^6_aUBW�_}| pm^Bp�hBW2b*v

Î�ËRÉ:êÈ½XÀ�Â^ÕxÙ�¾ä¼�ÂoÊ ÒLÅ{Â�ÔX½XÀ3ó!ØEþ{ÎH½ÈÑoÏS½��ÏÌ�Ê}Î&��Í�ËÛÍbÒ%Ò¿Ð�ÍbÑ
ÌJÂ¯ê¿½iÐ{ÏSÂXÂXÑ¯Ö¢ÍsÎ�áiÐ�Ì.Ì©Ü<ß
ÍbÌJ¼!Àr½&ÒJÊS½¿Æ&ÌdÌJÂ�öãÍ ÕÚÐ�Î�Ñ¯Â�Î�Ö¢ÝNÍ Õ
ÌJ¼�½XÀ}½!ÍsÒÚÎ�ÂNÊSÐ�Ìn¼ á´â ÕàÌJ¼�Ð�Ì�Æ¿Â�Î�ÌJÐ�ÍsÎ�ÒiÐ
Î�ÂXÑ�½�ÿ��Í Ò°�\ÌE�
ÒÈËSÆX¼HÌJ¼�Ð�Ì>ö´�ÏÌ�Ê}ÿ����Çö´�ÏÌ�Ê}Î&�ÈØ0þ6Ö¢ÍsÎ�ás�ÏÌ�Ê}Î&��ÍsÒ�Ò¿Ð�ÍsÑHÌJÂ¯êÈ½
êÈÐ�Ñ¯Ð�Ì.Ì©Ü�ß�ÍbÌJ¼¯Àr½XÒLÊS½¿ÆXÌxÌJÂ�öãÍ ñ��ÏÌ�Ê}Î&��ÍbÒ"Î�Â�ÌxÐÇÏSÂXÂXÑHÖÞÍbÎ�á
Ð�Ì"Ì©Ø
� pI_a[\Y2W�_aUBgI_�g�Z\[\^B�¡�ÏÌ�Ê}Î&�>Y2gI^�l;W�iIp�pLh�gI_�^XpLhXW�Ì°|VUX[]Z\W
l;W2[\^Bi�lBgIh£gI_�^BpLhXW1Î&v ü [\iIqBcaW�¨1[\Z\Z]qXba_acag?_aW2b�_aUBWm[]hXW2g�pIo
i?p�p�hG��caW�bae;W2Y�_�[\dIW2Z\~�lBgIh���Z\[]^X�Lb�v>�}^6_�UX[]b��Xi?qXcaWL��W�gIY�U6Y2[\cau
Y2Z\W cnW2eBcaW2bnW2^�_�b�gPjmgIY�UB[\^BW)UBpIba_a[\^BiPgI^sp�dIW2caZ\g�~�^Bp�hBW���bnp?Z\[\h
Z][\^BW�b=caW2eBcaW�baW2^�_�g²eBUL~�ba[\Y2gIZ�^XW2_}| pIca�8��g?^Xh _�UXW�hBgIbaUXW2h
Z][\^BW�b°caW2eBcaW�baW2^�_�_aUBWxp�dIW2caZ\g�~Ç^XW2_}| pIca�8v��EgIY�Ur^LqXj1l;W2c
l;W2_}| W2W�^y_}| pw^XpLhXW2b�caW�eBcaW2bnW2^L_ab�_aUBW£hB[\ba_agI^BY2W£l;W2_}| W2W�^
_�UXW�_}| p�^Bp�hBW2b*v��RY�Y2pIcahB[\^Bi�_�p���W2�X^B[\_�[\pI^�¨Iv\¨?�&_�UXW�Z\[]^X�
�\Ô Ø Ê}Ô
	�����o$p?csW�±LgIjmeBZ\WL��[\bsg�iIpLp�hGZ\[]^X�£gI_�Ô�	�v��0qB_s_aUBW
bagIjmW�Z][\^B��[]b0gtlBgIh�Z\[]^X��gI_)^XpLhBWRÔ)Ø�·L_aUBW�Z][\^B�°�ÏÔ�
ÅÊ}Ô
���&[\b
gmiIpLp�h�Z\[\^B��l;pI_�U6gI_)Ô

�g?^Xh�gI_)Ô
�Lv
ë øLì�í3îLù�îLü"í²ï"ð��yò@½XÌ�ó�È �ÏÉ�Ê�Ë)��êÈ½öÐ�ÎVÂ�ÔX½&ÀmÖÞÐ�Ý Î�½&ÌnÁ
ß
Â�ÀmáXØ�ò
½&ÌVöàê¿½HÒ¿Â�É�½¯É�½XÌJÀmÍsÆHÂ�ÔX½XÀ�ó�Ø�ò@½XÌ�ÌyÍGÉïÐ�Î�Ñ
Î�Í°Ò°�ÏÌE�ÈØ��ã½�ÆÈÐ�ÖsÖ`Ìn¼�½�ÆXÖÞÂ�ÒÈ½XÒ¿Ì�Î�ÂXÑ�½�ÌJÂ)ÌFÔXÍbÐ)Î�Ü�Ñ�½XÎ�Â�Ìn½ÈÑ
ÆXÖ¢Â�Ò¿½XÒÈÌñ�ÏÌ�Ê}Î&�ÈÜ
ÐHÎ�ÂXÑ�½)ÿ��È¡ÌUÒÈËSÆX¼NÌJ¼�Ð�Ì

ö´�ÏÌ�Ê}ÿ��>È jm[\^
� ç äiÂ&Ñ�½XÒ�� èBé�ê���� ���ç�� � â � � ö´�ÏÌ�Ê"!E� #

ÙbÕ�ÌJ¼�½XÀr½�ÍsÒxÎ�Â�Î`ÂXÑ�½�ÿ ÌJ¼�Ð�Ì�ÒÈÐ�ÌnÍbÒ¢ò%½XÒxÌJ¼�½�Ð�ê¿Â�ÔX½�Æ¿Â�Î�Ñ�ÍsÌJÍsÂ�Î�Ü
ÌJ¼�½XÎBÆXÖ¢Â�Ò¿½XÒ¿Ìñ�ÏÌ�Ê}Î&�>È¡Î�Ø
Ñ£W�Y2gI^w^Bp�|{[\^L_acapLhXqBY2W�_aUBW�^Xp?_a[\p?^wpIo�iIp�pLhB^XW2babmpIo�gI^
p�d?W�caZ]g�~�^XpLhXWLv
ë øLì�í3îLù�îLü"í²ï"ð�$yò@½XÌ�ó�È �ÏÉ�Ê�Ë)��êÈ½öÐ�ÎVÂ�ÔX½&ÀmÖÞÐ�Ý Î�½&ÌnÁ
ß
Â�ÀmáXØ²ò
½&Ì�ö êÈ½�ÐFÉ:½&ÌnÀmÍbÆ�Â�ÔX½XÀ�ó!Ø�ò@½XÌ Ì{ÍÇÉ{Ø6»�¼�½
ÏSÂ&ÂXÑ�Î�½XÒ¿Ò�Â^Õ0ÌUß
ÍsÌJ¼NÀr½XÒJÊS½ÈÆXÌ<ÌJÂ�ö�ÍsÒ

% Ô'&)()(*�ÏÌ�Ê2ö´�EÈ Õ*ç�� � â � ö´�ÏÌ�ÊuÆXÖÞÂ�Ò¿½XÒ¿Ìñ�ÏÌ�Ê}Î&�a�
� ç�� � â � ö´�ÏÌ�Ê"!E�



ü capIj*��W��B^B[\_a[]pI^²¨Iv ¢6gI^Bh+��W2�X^B[\_�[\pI^²¨?v ©;�._aUBWmo$p?Z\Z\p�|V[]^Xi
Z\W2jmjmgm[\bVhXW2ca[\d?W�h3v
, ø.-/-10°ï;ðñïyò@½XÌEó È¤��É�Ê�Ë0�Úê¿½�Ð�ÎåÂ�Ô&½XÀmÖÞÐ�ÝãÎ�½XÌJß
Â�ÀmáXØ
ò
½&Ì>öBêÈ½:ÐNÉ:½XÌJÀmÍbÆ:Â�ÔX½&Àfó�Ø32@Â�À"½XÔX½&ÀmÝ�Ì£Í�É{Ü
ß
½�¼�Ð�ÔX½

4 �åÏSÎ�½XÒ¿Òn�\Ì�Ê�ö��>ÛÇ¨
ü cap?j���W2�X^B[\_�[\pI^w¨Iv ©�gI^Bh5��W��B^B[\_a[]pI^w¨Iv\¨I�X_�UXW1o�pIZ\Z]p�|Vu

[\^BimZ\W2jmjmgmo$p?Z\Z\p�|Vb�v
, ø.-/-10°ï;ð��yò@½XÌEó È¤��É�Ê�Ë0�Úê¿½�Ð�ÎåÂ�Ô&½XÀmÖÞÐ�ÝãÎ�½XÌJß
Â�ÀmáXØ
ò
½&Ì�öÛê¿½
ÐFÉ:½XÌJÀmÍbÆ
Â�ÔX½XÀ�ó�Ø¯ò@½XÌ)Ì�Í ÉÇØíÙsÕ
Ð�ÖsÖ�ÖÞÍbÎ�áXÒ
�ÏÌ�Ê}Î&�ÈÜBÎ�Í°Ò°�ÏÌE�ÈÜ
Ð�À}½�ÏRÂXÂXÑNÐ�Ì"ÌUß
ÍbÌn¼NÀr½&ÒJÊS½¿Æ&Ì<ÌJÂmö`Ü
ÌJ¼�½XÎ
ÏSÎ�½XÒ¿Òa�ÏÌ�Ê2ö´�EÈ¯¨
Ñ£W�^Xp�|yiI[]dIW�p?qXc0o$p?cnjmg?Z8hXW2�B^X[]_a[\p?^�pIo3_aUBW�i?p�pLhX^BW2bnb0pIo
gI^6p�d?W�caZ]g�~�^XW2_}| pIca��i?[\dIW2^6gmjmW2_aca[]Y�ö´v
ë ø�ì3í�îLù2îLü"í²ï"ð�6yò
½XÌPóôÈõ��É�Ê�Ë0�ãê¿½FÐ�ÎVÂ�ÔX½XÀmÖ¢Ð�Ý Î�½XÌJÁ
ß
Â�ÀmáXØÖò
½XÌ�öíê¿½µÐ É�½XÌJÀmÍsÆµÂ�ÔX½XÀsó�Ø�»�¼�½¯ÏSÂ&ÂXÑ�Î�½XÒ¿Ò�Â^Õ
ó ß�ÍbÌJ¼HÀr½&ÒJÊS½¿ÆXÌ©ÌnÂmöBÍbÒ

7 Î�½XÒÈÒn��ó�Ê�ö´�>È â ç98 % Ô3&9()(*�ÏÌ�Ê2ö´�
: É :

ü capIj<;&W�jmjmgk¨Iv]¨�g?^Xh=��W2�B^X[]_a[]pI^ ¨Iv «"��_aUBWxo$p?Z\Z\p�|V[]^Xi
;&W�jmjmgmo�pIZ\Z]p�|Vb�v
, ø.-/-10°ï;ð�$yò@½XÌEó È¤��É�Ê�Ë0�Úê¿½�Ð�ÎåÂ�Ô&½XÀmÖÞÐ�ÝãÎ�½XÌJß
Â�ÀmáXØ
ò
½&Ì>öBêÈ½:ÐNÉ:½XÌJÀmÍbÆ:Â�ÔX½&Àfó�Ø>�ã½�¼�Ð�ÔX½�ÌJ¼�Ð�Ì

4 � 7 Î�½&Ò¿Òn��ó�Ê2ö´�>ÛÇ¨
Ñ£Wsbng�~6_aUBgI_PgI^�p�dIW2caZ\g�~6^XW2_}| pIca�6[\b�iIpLp�h�|V[\_�U°caW2bae;W�Y2_
_apmgmiI[]dIW2^6jmW2_aca[\Ymö´��|VUBW�^�[\_abViIpLhX^BW2bnbV_aW2^XhBb�_�pmpI^BW�v

? qXc�[\^LdIW2bn_a[]iIgI_�[\pI^ÓpIo�_aUBW�iIpLp�hB^XW2bab�pIo�p�dIW2caZ\g�~x^BW�_�u
| pIca��b>[\b>g�| pIca�1[]^meBcapIiIcaW2bnb�v
@Rp�| W�dIW2c��*[\_>[]bE| p?cn_�UmjmW2^Bu
_a[\p?^X[]^Xi6_aUBgI_�UBg�d�[\^Bi�g6o$pIcajmg?ZfhBW��B^B[\_a[]pI^¡pIo0_�UXW�^BpI_a[]pI^
pIo8i?p�p�hB^BW�babf|)g?b g��IW2~t[]^�hBW�ca[]d�[\^Bi�_aUBWRg?Z\iIpIca[]_aUBj pIo._aUBW
÷�øPù&ú"ûuü2ý
øRûÅv

¸3¹BA&¹�C ¸ » ´)Á ¾ED ¶�·�¹�· ¾ED¯¾"½ ·

�}^wjmpIba_�p?oP_aUBW6W2±�[]bn_�[\^Bi¡�E¢I��bn~Lba_aW2jmb*�E_�UXW�p�dIW2caZ\g�~
^XpLhBW�bGFap?[\^�_�UXW�^BW�_�|)p?ca�t[\^�g�| g�~t_aUBgI_�Ñ�ÂX½XÒ%Î�Â�Ì�iIqBgIcagI^Bu
_aW2W�_aUBgI_�_aUBW�caW2bnqBZ\_�[\^Bi�^BW�_}| pIca��[\b�ÏSÂXÂ&Ñ��$[\^6_aUBW�baW�^BbaW�pIo
_aUBW�g?o$pIcaW2jmW2^�_�[\pI^BW2hGiIpLp�hB^XW2bab*��v��}^�jmpIba_1pIo0_aUBW�W2±�[]bn_�u
[\^Bi��f¢?�¯ba~�ba_aW2jmb�§ ©;��¨I��¨�«;��­I��¨�©Iª}�"g�^BW2|r^Bp�hBWHF�pI[]^X[]^Xi
_aUBWsp�dIW2caZ\g�~6^BW2_}| pIca���"Y2pI^B^BW�Y2_abP[\_abaW2Z\oE_�p�g�bajmgIZ]Z�bnqBlBbnW2_
pIo&�L^Xp�|0^�^Bp�hBW�b)gIZ\caW2gIhB~�[]^�_aUBW�ba~Lbn_aW2j=�Å^BpsjmgI_a_aW2c)UXp�|
o$g?c��X[\^=_�W2cnjmbRpIo>g�iI[\d?W�^=jmW2_aca[]YL�X_aUBW1W2±�[]bn_�[\^Bi�^Bp�hBW2bPcaW2u
bn[]hXWLv�TVUX[]b>jm[]iIU�_�Z\W2gIh3�*o�pIc�W2±�g?jmeXZ]W0qBbn[]^Bi�_aUBW{¼�ÂoÊHÆ¿Â�ËRÎ�Ì
jmW2_aca[\YL�;_�p�gI^�p�dIW2caZ\g�~6^XW2_}| pIca��[]^�|VUX[]Y�U3�;g�^XpLhXWJI´ØRgI_
K ¦ ;k���)W2Z\iI[]qXj=�0UXgIb1[]_ab1^BW�[]iIU�l;pIcab1[]^ K ýB��gI^Bh�UBW�^BY2W
gI^²p�dIW2caZ\g�~wjmW2bnbagIi?W=o$capIj ^XpLhXW1IBØm_ap�gG^BW2gIcal�~w^Bp�hBW

I9L���gI_V�Rjmbn_aW2cahBgIj=��|V[]Z\Z�eBgIbnbV_aUBcapIqBiIU6hB[\ba_ag?^�_V^Bp�hBW�bV[\^
K ýX�Ç[]^�p?cnhBW2c)_apscaW2gIY�U�[\_�b0hBW2bn_�[\^BgI_a[]pI^�v3TVUB[\b��ÅW�dL[\hBW�^L_aZ]~
[]b�g?^¡qB^BhXW2ba[\cagIlBZ\Wmba[\_aqBgI_�[\pI^£gIb�[\_�Y2pIqBZ\h£Z\W2gIh£_ap�g6UB[\iIU
Z]gI_aW2^BY�~�gI^BhX`?pIc�gI^6[\^BWNMmY2[\W2^�_�qBbaW�pIo�_aUBW�qX^BhBW�caZ]~�[\^Bim�}�
^BW2_}| pIca��v
TVUXW�eBcapIlBZ\W2j |)W�Y2pI^Bbn[]hXW2c�[\^Ó_aUB[\b�eBgIe;W�c�UBW2caW�qBe;pI^

Y2gI^�l.W�ba_agI_�W�h�gIb�o�pIZ\Z]p�|Vb��
à)[\dIW2^6gI^�p�dIW2caZ\g�~�^XW2_}| pIca��ó È¯��É�Ê�Ë0�a��|VUBW�caW
W2gIY�U�^BpLhXWmÌÇÍxÉkpIlB_agI[]^Xb1[]_ab1^BW�[]iIU�l;p?cnb1cag?^Xu
hBpIjmZ\~L��g?^Xh�gmjmW2_aca[]Ymö�p�dIW2c0ó6�LUBp�|¯Y2pIqXZ]h�|)W
Z\W2_��B[\^=g�hB[\ba_aca[\lBqB_aW2h=gI^Bh=bnY2gIZ]gIlBZ\W1jmgI^B^BW�c��´ó
gIh)FaqBba_f[]_abaW�Z]o.bnqBY�U�_aUBgI_f|V[]_aUB[\^�g��X^B[\_�W�_a[\jmWL�*ó
l;W2Y�p?jmW�bViIp�pLh6|V[]_aU6caW2bae.W2Y2_V_apm_�UXW�jmW�_�ca[\Y�ö.O

�}^�_�UXW�baW2³�qBW�ZXpIo._�UX[]bfeXgIe;W2c��?| W�caW�o�W2cf_ap�_aUB[\bfeBcapIlBZ\W2j�gIb
_�UXWNÉ:ÍbÒ¿É:Ð�ÌnÆ&¼�ÍsÎ�Ï�Ê ÀrÂ�êXÖ¢½XÉsv

¸&¹QP0¹SRt»3½ ·�¸UTn´WVx·XT »3½
TVUXW�Y�pI^L_aca[]lXqB_a[\p?^�p?o8_aUB[\b eBgIe;W�cf[\b _}| pIo�pIZ\h3v ü [\caba_��I| W

[]^�_acapLhXqBY2WRg�o$pIcajmg?Z;Y�UBgIcagIY2_aW2ca[\�2gI_a[]pI^�pIo8_aUBWRiIpLp�hB^XW2bab pIo
g?^xp�dIW2caZ\g�~¡^BW2_}| pIca�£ó iI[]dIW2^xg�jmW2_aca[\Y�ö´v=ýBW�Y2pI^Bh���| W
eBcap�d�[]hXW�g�ba[\jmeBZ\WL�?hX[]bn_�cn[]lXqB_aW2h3�?gI^XhmbnY2gIZ]gIlXZ]W�Y2pIjme;pI^BW�^L_
Y2gIZ]Z\W2h�÷!øRù|ú"û�üþý�øPû°_aUBgI_6Y2gI^¯l;W£Y2pIj1lB[\^BW�h¯|V[]_aU¯gI^�~
Y2pI^B^BW�Y2_aW2h�cagI^BhBpIjmZ\~�lBqX[]Z\_0p�dIW2caZ\g�~�^BW2_}| pIca��[\^�pIcahBW2cV_�p
Z]W�_P_aUBWt^BW2_}| pIca��l;W2Y2pIjmWsiIp�pLh°|V[]_aU�caW�bae;W2Y�_P_ap�g�iI[\d?W�^
jmW2_aca[]Y�ö´��|V[]_aUB[\^6gm�B^B[\_aW�_a[\jmWLv
�P^t[\^L_aW2cnW2ba_a[]^Xi�eBcapIe;W2ca_}~1pIo"_aUBW0eXcap?e.p?bnW2htY2pIjme;pI^BW�^L_

[]b�_aUBgI_�_�UXW�Y2pIjme;pI^BW2^�_�caW2³�qB[\caW2b�pI^BZ\~�dIW2ca~�o$W2|ÇY�UXg?^Xi?W�b
p?o�gI^�~�p�dIW2caZ\g�~�^BW�_}| p?cn��_aUXg?_V[\^L_aW2^XhBb�_apmqBbaW�[]_�v

¸&¹QY0¹�Z£¾ Á^¹�· ¾"¼ Ã » ¸ÅÄ

TVUXWPjm[\bajmgI_aY�UX[]^XiseXcap?lXZ]W�jz[\b0Y2pI^Bba[\hBW�caW2h�_apsl;W�gsbnW2u
ca[]pIqXb�eXcap?lXZ]W�j [\^1cnW2Y2W2^�_��f¢I�°hBW2bn[]iI^Bb�§\¨I¨?��¨�©;�\[;��¨ 4 ª�v&�RZ\u
_�UXpIqBiIUt_aUB[\b>UBgIb>l;W2W�^te;pI[]^�_�W�htpIqB_>lL~�bnW2dIW2cagIZ´gIqB_aUBpIcab*��g
o�pIcajmgIZ8Y�UBgIcag?Y�_�W�ca[]��g?_a[\pI^�UBgIbVl;W2W2^�jm[\baba[\^Bi;��UBW2^XY2W�jmg?��u
[]^Xi�_�UXW�eXcapIlBZ\W2j hB[]MmY2qXZ]_�_ap�qB^XhBW2cabn_�gI^Xh¡pIc�bapIZ\dIW�[\^¡g
ca[]iIpIcapIqBb�jmgI^B^BW2c*v
Ñ�UBW2^�| W�Y�UBpIbaW�_aUBW�UBpIe�Y2pIqB^�_)gIb0jmW2_aca[\YL�Å[\_)l.W2Y2gIjmW

p?l�d�[]pIqBbs_aUBgI_1g=i?p�pLhGp�dIW2caZ\g�~°^XW2_}| pIca�£[]bspI^BW�|VUX[]Y�U�[\b
Y2Z\p?bnW0_ap�_aUBWVqB^BhXW2caZ\~L[\^Bi��}�£^XW2_}| pIca�8v&TVUX[]b>cnW2baqBZ\_ab>[\^t_aUBW
eBcapIlBZ\W2j¥jmW2^�_a[]pI^BW�h�lL~_^wva`�[\e;W2gI^Lq=[]^x§\¨I¨�ª��B|VUBW�caW�_aUBW
g?qX_aUBpIc�bnqBiIi?W�ba_aW2h�_}| p�[\hBW�g?bRo$p?cRbapIZ\dL[\^Bi�_�UXW�jm[]bnjtgI_aY�UXu
[]^Xi�eBcapIlXZ]W2j [\^xp?cahXW2cs_ap°[]jmeBcnp�d?W�_aUBW�e;W2cno�pIcajmgI^BY2W�pIo
à)^LqX_aW2Z]Z\g°gI^Bhxba[\jm[\Z]gIcaZ\~¡lBqX[]Z\_tba~�ba_aW2jmb�v°TVUBW��Bcabn_s[\hBW2g
baqBiIiIW2bn_�W�h1l�~b`R[]e.W2gI^Lqs[]^6§]¨I¨�ª�Y2pI^Bbn[]bn_�b�p?oXqBbn[]^XiPg?^sgIi?W�^L_
_�UXgI_�Y�p?^Xba_agI^L_aZ\~�jmpI^B[\_apIcabR_aUBW1p�d?W�caZ]g�~�^BW�_}| pIca��gI^Xh�[\^Bu
_�W�cadIW2^BW2b�l�~¯g?bn�L[\^Bi²bnW2cadIW2^�_�b��$[�v WLv\��p�dIW2caZ\g�~¯^Bp�hBW2b*�m_�p
hBcapIetpIc>gIhBhmY2pI^B^XW2Y2_a[\p?^Xb>gIbE^BW2Y2W�babagIca~1_ap��?W�W2et_aUBWVp�dIW2cau
Z]g�~�^BW�_�|)p?ca��WNMmY�[]W�^L_�v>TVUBW�bnW2Y2pI^Bh�[]hXW2g�[]^x§]¨I¨�ª&Y2pI^Bba[\ba_ab
p?o�qBbn[]^Xi¡Z\W2bab�W2±�e;W2^Bbn[]dIW�capIqB_a[\^Bi�jmW2Y�UBgI^B[\bajmb�gI^XhÓ_aUBW



gIlBbn_�cagIY2_a[\pI^�p?o�iIcapIqBe�Y�pIjmj1qB^B[\Y2gI_a[]pI^Xb�vc@Pp�| W2dIW2c��0^Xp
jmW2^�_a[]pI^�[]b)jmg?hXWRgIl;pIqB_ UBp�|²_ap1[\jmeBZ\W2jmW2^�_ _�UXW2baWP[]hXW2gIb�v
�}^�§ d?ª}��_aUXWfgIqB_aUBpIcab3eBcapIe;pIbaW�h�gI^�UBW�qBca[\ba_a[]Yf_aUXg?_3Y2gI^�l;W

qXbaW2h�_�ptY�p?^Xba_acaqBY�_)p�dIW2cnZ]g�~�^BW�_}| p?cn�LbV|V[]_aU�Z]p�|yhX[]gIjmW2_aW2c
[\^mW2^�_�W�caeBca[\baWV�f¢I�¡gIeBeXZ][\Y2gI_a[]pI^Bb*v&TVUBWVeXcap?e.p?bnW2hmbapIZ\qB_a[]pI^
l;W�g?cab�bnp?jmWto�pIcaj pIoEY�W2^�_�cagIZ\[]��g?_a[\pI^°g?^Xh°[]b�^BpI_�bnqB[\_�gIlXZ]W
o$p?c3Z]gIcaiIWfbaY2gIZ\WEe;W�W2cau
_apIu
e;W2W�c&ba~�ba_aW2jmb���|0UX[]Y�U�g?caWf_aUBWf�L[\^Bh
pIo�ba~�ba_aW2jmbV|)W�_ag?cni?W�_�v

K bn[]^Xi�Z\gI_�W�^BY2~�gIb�_�UXWmjmW2_aca[]YL�G`Rg?_a^Xg?bng?js~=W2_HÐ�Ö¢Ø�§ eIª
eXcap?e.p?bnW0g�baY�UBW�jmW0Y2gIZ]Z\W2hBêXÍsÎ�Î�ÍbÎ�ÏVo�pIc>Y2pI^Bbn_�caqXY2_a[]^Xi ¦ � �
� ¦ pI^L_aW2^�_��PhBcaW2bnbagIlBZ\W � W2_}| pIca����_apIe;pIZ]pIiI[]W�b&_�UXg?_&g?caWEY2pI^Bu
iIcaqBW�^L_°|V[]_aUr_aUBWxqB^XhBW2cnZ]~�[]^Xi��}� ^BW2_}| pIca��v TVUXWx[]hXW2g
lXqB[\Z]hXb�p?^y_�UXW�qBbaW�pIo�gxbaW�_�pIo�| W2Z\Z��L^Xp�|0^yjmg?Y�UB[\^BW�b��
o$p?cRW2±�gIjmeBZ\Wf� � ý�capLpI_R^BgIjmW�baW2cnd?W�cabR_�UXg?_RgIY2_�gIbRZ\gI^BhBu
jmgIca��bm[\^�_�UXW��}^�_aW2ca^BW�_�vS�EgIY�U�p�d?W�caZ]g�~G^XpLhXW��$pIc ¦ � �
^XpLhBW���[\^6_aUBW�_aW2cajm[]^XpIZ]pIiI~�pIo�_aUBW�gIqB_aUBpIcab*��jmW2gIbaqXcaW2b�[\_�b
capIqB^XhBu
_aca[\eBu
_a[\jmW0_ap�W2gIY�UtpIo;_aUBWVZ]gI^BhXjmgIca�Lb�v K bn[]^Xi�_�UXW2baW
jmW2gIbnqBcaW2jmW�^L_ab��ÅW2gIY�U�p�dIW2caZ\g�~m^XpLhBW�bapIca_�b)_aUXWPZ]gI^BhXjmgIca�Lb
[\^�pIcahBW2c�pIo�[\^BY2caW�gIba[]^XiGcapIqX^BhBu
_aca[\eBu
_a[\jmWLv=�fg?Y�U�pIcahBW2cau
[\^Bi°pIoRZ]gI^XhBjmgIca�LbmY2pIcacaW2bne;pI^BhBbm_ap°g°e;pIca_�[\pI^xpIoR_aUBW£ö�u
hX[]jmW2^Xba[\pI^BgIZ"Y2p�pIcahB[\^BgI_�WRbneBgIY2WRpI^�|VUX[]Y�U ¦ � � [\b lBgIbaW�h3v
TVU�qBb���[]^spIcahBW2c�o$pIc�gP^Bp�hBW _ap'F�pI[\^1_aUBW ¦ � � ��[\_3jsqBba_��Xcaba_
lX[]^t[\_abaW2Z\o�v&TVUXg?_>[\b��*[]_>j1qXba_>�Bcaba_>pIcahBW2c>_aUBW0Z\gI^BhBjmgIca��b>_ap
hXW2_aW2cajm[]^XW�_aUXW�e;pIca_a[]pI^�pIo�_�UXW�d�[]cn_�qXg?Z&Y�pLpIcahB[\^BgI_aW�baeBgIY2W
_aUBcapIqBiIU�|VUB[]Y�U�[\_ j1qBbn_fW�^L_aW2c _aUBW ¦ � � vI�RbnbaqBjm[\^Bi1_aUBgI_
^XpLhBW�b1_�UXg?_1g?cnW�Y�Z]pIbaW�_ap�W2gIY�U�p?_aUBW�c�gI_�_aUBW�qX^BhBW2cnZ]~�[]^Xi
eXUL~�ba[\Y2gIZ�^BW2_}| pIca��|V[]Z\Z�UBg�dIW�_aUXW�bagIjmW�pIcahXW2ca[\^BimpIo3Z\gI^BhBu
jmgIca��b���[\_�o�pIZ\Z]p�|Vb1_�UXg?_�_aUBW2~�|V[\Z\ZEl;W�^BW�[]iIU�l;pIcab�pIo)W2gIY�U
pI_aUBW2c&gI_�_aUBWEp�dIW2caZ\g�~P^BW�_�|)p?ca��Z]W�d?W�Z�v�Ñ£WEl;W2Z\[]W�dIW>_aUBgI_&_�UX[]b
[\hBW2g�jm[\i?U�_El;WVd?W�ca~1hX[QMmY2qXZ]_E_ap�[\jmeBZ\W2jmW2^�_��?l;W2Y2gIqBbnWL�*o$pIc
W2±�gIjmeBZ\WL��pIo�_aUBWfhB[]MmY2qXZ]_a[\W2b&_aUBgI_&gIcaWf[]^�d?pIZ\dIW2h�[]^�_�UXWEeXg?cnu
_a[\_�[\pI^B[\^Bi�pIo´_aUBWfd�[]ca_aqBgIZÅY�pLpIcahB[\^BgI_aWfbaeBgIY2W�v ü qXca_�UXW2cajmpIcaWL�
_aUB[\bsbaY�UBW2jmW�[\^L_acap�hBqBY�W2bsbapIjmW�o�pIcaj p?oVca[\iI[]hGUX[]W�cagIcaY�U�~L�
|VUB[\Y�U�[\bV^XpI_VhBW2ba[\caW2h6[\^�eXqBcaW��f¢I�Óba~�ba_aW2jmb*v
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ï"ð�k;ð$ï;ð ë î�l&ù|û�îLýnmðù|ø.opl9qGl&ù&øU-
Ñ£WRY2pI^Bbn[]hXW2c g�hB[\ba_aca[\lBqB_aW2h�bn~Lbn_�W�j�gIb g�baW�_fpIo8^Bp�hBW2b��$pIc
eXcapLY2W�babaW�b��RZ\[]^X�?W�hw_�pIiIW2_aUBW2cm_aUBcapIqBiIUwg°Y�p?jmj1qX^B[\Y2gI_a[]pI^
^XW2_}| pIca�8v

� p�hBW�b&Y2pIjmj1qX^B[\Y2gI_�Wfl�~PjmW2bnbagIiIWEeBgIbnba[]^Xi;vG�fgIY�U�jmW2bau
bng?iIW�UBgIbf_aUBWRo�pIcaj¤�"(���öt�srut�vaw�� á I\xaI\yG�a�8|VUBW2caWf()[]hXW2^Bu
_a[\�BW2bf_aUBW�baW�^BhBW�c��BöR[\hBW2^�_a[]�XW2bf_aUBW�hBW�ba_a[]^Xg?_a[\p?^��Urut�vzwshBW2u
^Xp?_aW2b0_aUXW�_}~Le;W�p?o3_�UXW�jmW2babngIi?W�gI^Xh á I\xaI\y hXW2^BpI_aW2b0_aUBW
eXg?cagIjmW2_aW2cab�_aUBgI_VhBW�e;W2^Bh6pI^�_aUBW�_}~Le;W�pIo3_aUBW�jmW2bnbagIi?W�v
� eBcap�Y2W2babf(RbaW2^XhBbVgmjmW�babagIiIW���(��´ös��rut�vaw�� á INxzI\yG�a�

_ap{gI^BpI_aUBW2cyeXcapLY�W2babköklL~¥W2±�W2Y2qX_a[]^Xi{_�UXWrba_agI_aW2jmW2^�_
l&ø�í{of��(²��ö �|rut�vaw�� á INxzI\yG�a�avÖTVUXW°WN};W2Y�_�pIo�W2±�W2Y2qX_�u
[\^Bi�_aUB[\b�bn_�gI_aW2jmW2^�_�[\b�_ap�gIhBhr_�UXWGjmW2bnbagIiIW¯��(Ö��ö{�
rut�vzw8� á I\xaI\yx���)_�p6_�UXWtY�pIjmj1qB^B[\Y2gI_a[]pI^£^XW2_}| pIca�8v~�fgIY�U
jmW2bnbagIiIWfgIhBhXW2h1_�pR_aUBW Y2pIjmj1qX^B[\Y2gI_�[\pI^1^BW2_}| pIca��caW�jmg?[\^Bb

_�UXW2caW�qB^�_�[\Z0_aUBW�hXW2ba_a[]^XgI_�[\pI^weBcap�Y2W2bnbtcaW�jtp�dIW�bt[\_�v/@Rp�|
g?^XhG|VUXW2^Gg�jmW2bnbagIiIW�[\bscaW2jmp�dIW2hxo�capIj g�Y2pIjmj1qX^B[\Y2gIu
_�[\pI^6^BW2_}| pIca��[\bVW2±�eBZ\gI[]^XW2h6[]^6baW�Y2_a[]pI^G¨?v d;v «;v
ï"ð�k"ð��"ð��iüE-1-�m�í3î���0�ù2îLü;íÓíðøRù��Çü2û)�Gl
�xüE��üE�LüE�iqIð1�}^=|VUBgI_Ro$pIZ]Z\p�|Vb��X| W1gIbabnqBjmW1_aUBgI_RY�p?jmj1qXu
^B[\Y2gI_�[\pI^£^BW2_}| pIca��b�g?caWmY2pI^B^XW2Y2_aW2h��.[}v WLv\�8_�UXW2caWm[]b�g�eBgI_aU
o�capIj�W�g?Y�U�^XpLhXW�_apmgI^L~�pI_aUBW2c�^BpLhXW�[\^6_�UXW�ba~�ba_aW2j=v
÷!øRù��{üþû)�ãý
ø.�n0U��îsü2û�ð)Ñ£W0gIbabnqBjmW0Y�p?jmj1qX^B[\Y2gI_a[]pI^m^BW2_au
| pIca�Lb�_aUBgI_VbagI_�[\bao$~�_aUBW�o$pIZ]Z\p�|V[]^XimeBcapIe;W�ca_�[\W2b*�
�$[��tþ:Ò¿Ý�Î�ÆX¼�ÀrÂ�Î�ÍbÒ¿É1v>TVUBW�_�[\jmW�_agI�?W�^6lL~�_aUBW�Y�p?jmj1qX^B[\u

Y2gI_a[]pI^6^BW2_}| pIca��_�pmo$pIca| g?cnh�gmjmW2babng?iIW�_apm[\_�b�hBW2bn_�[\u
^BgI_a[]pI^6[\bVgIcalB[\_acag?cn~�lXqB_V�B^X[]_aWLv

�$[\[�����½XÖÞÍbÐ�êXÍsÖ¢ÍsÌJÝ�v1�fd?W�ca~�jmW2bnbagIi?W6[]^�F�W2Y�_�W�hw[]^�_ap°g£Y2pIjmu
j1qX^B[]Y�gI_�[\pI^�^BW2_}| pIca��[]bRW2dIW2^�_aqBgIZ]Z\~�hXW2Z][\dIW2caW�h6_ap�[\_ab
hBW�ba_a[]^Xg?_a[\p?^�eBcap�d�[]hXW2h�_aUBgI_)_aUBW�Z]gI_a_�W�c)caW�jmgI[]^BbVY2pI^Bu
^BW�Y2_aW2h6_�pm_aUBW�Y2pIjmj1qB^X[]Y�g?_a[\pI^�^XW2_}| pIca�8v

÷!øRù��{üþû)��l&ùN0�ù&øUl�ð�� ba_agI_�W�pIo�g�Y2pIjmj1qB^X[]Y�g?_a[\pI^x^BW2_au
| pIca��Y2pI^Bba[\ba_ab�p?o�_aUBW�jmW2babagIiIW2b�Y2qBcncaW2^L_aZ\~�[]^6[]_�v

ï"ð�k"ð�$"ð!úÇûuüG��ø.l\l&øUl
�EgIY�UÇeBcap�Y2W2bnbx��pIc�^Bp�hBWL�tW2±LW�Y2qB_aW2b�gI^ÇgIZ]iIpIca[\_�UXj _�UXg?_
Y2pI^Bba[\ba_ab�pIo g6�B^X[]_aWmbaW�_�pIo d�gIca[\g?lXZ]W�b�gI^Bh£g6�B^B[\_aWmbaW2_�pIo
caqBZ\W2b�v��fgIY�U£d�gIca[\gIlBZ\WmUBgIb�g6eBcaW2hXW2�B^XW2h£^BpI^Xu
W2jmeB_}~�hBpIu
jmg?[\^3v
÷�üGoðø+�rüþû��ðûuü���øUl\l\�fl&ù\0`ù&øUl�ð0�/ÒÈÌnÐ�ÌJ½>pIo8g�^Bp�hBWVÔ=[\b

hBW2�X^BW2h6lL~�gmd�gIZ\qBW�o�pIcVW2gIY�U�d�gIca[\gIlBZ\W�pIo&Ô v
� ���þüþû�îLù\�{- l\��øU�Åîñìn�s0�ù�îLü"í3ð��fgIY�U�gIZ\iIp?ca[\_aUBj W2±�W2u

Y2qB_aW2h£l�~=g6^Bp�hBWmY2pI^Bbn[]bn_�b�pIo g6baW2_�pIo caqBZ\W2b�v��EgIY�U£caqBZ\W
UBgIb�_aUBW�o�pIcaj��u�{���{� r ���{�� � r ���{� v�TVUBW �u�n���
� r ���{� p?o0g�caqBZ\W
[]b�g�l;pLpIZ\W2gI^6W2±�eBcaW2bnba[\pI^6p�d?W�cV_aUBW�d�gIca[\gIlBZ\W2b�pIo�_�UXW�^Bp�hBW
g?^XhB`IpIc>g?_>jmpIba_>p?^XW{Àr½ÈÆ¿½XÍbÔX½�Æ¿Â�Î�Ñ�ÍbÌJÍsÂ�ÎBv&�ÓcaW2Y�W2[\d?WVY2pI^BhB[\u
_�[\pI^�[]bfpIo;_aUBW�o�pIcaj ûuø.��øLî��þø"��(���öt�srut�vzw8� á I\xzINyx���av3TVUBW
W2d�gIZ]qXgI_�[\pI^¡pIo�ûuø.��øLî��2øX��(���ö��
rut�vaw�� á INxzI\yG�a�0lL~°^Bp�hBW
ö£caW2_aqBcn^BbàÌJÀmËR½�[\o�gxjmW2bnbagIiIW���(²��öÇ�|rut�vzw8� á I\xaI\yx���
[]bPg�d�gI[]Z\gIlBZ\W1o�pIcR^XpLhBW�ös[\^=[]_abPY2pIjmj1qB^X[]Y2gI_a[\p?^=^XW2_}| pIca�8·
p?_aUXW2ca|V[]bnW�[\_VcaW2_aqBca^Xb@ÕuÐ�Ö¢Ò¿½�v
TVUXW � � r ���{� eBgIca_ pIo8gscaqBZ\WRY2pI^Xba[\ba_ab pIo�g1baW�³LqBW�^BY2WPpIoba_agI_�W2jmW�^L_ab���|VUX[]Y�U�[\b�W2±LW�Y2qB_aW2h6gI_ap?jm[\Y2gIZ\Z]~Lv

ï"ð�k"ð�6"ð��nqGlXù|ø.-���ü"í�ìn�Em�û�0`ù�îLü"ínl�0Bíno5��üi-/�nm�ù\0�ù2îLü"ínl
�{q�l&ù&øU-���ü;í3ìn�Emðû)0�ù2îLü"ínl�ð � Æ¿Â�ÎÈòðÏSËRÀrÐ�ÌJÍsÂ�Î�p?o�g¡hB[\bau
_�ca[\lBqX_aW2htba~�ba_aW2jÖY2pI^Bba[\ba_ab>pIo"g�ba_agI_aW0o�pIc�W�g?Y�Ut^Bp�hBW0pIo"_aUBW
ba~�ba_aW2j�gI^Bh6gmba_agI_�W�o�pIcV[\_abVY�p?jmjsqB^B[\Y2gI_a[]pI^6^BW�_}| p?cn�8v
�zcnqBZ]W��ÖpIo)g6eXcapLY2W�bab á [\b�bagI[]h¡_ap6l.Wã½XÎ�Ð�êXÖ¢½¿ÑsgI_�g

Y2pI^B�BiIqXcag?_a[\pI^¡  Þ pIo3_aUBW�ba~�ba_aW2j�[\o3gI^Bh6pI^BZ\~�[]o�_�UXW �u�{�
¢
�
� r ���{� p?o£�Væ�W2d�gIZ\qBgI_�W�b�_ap�ÌJÀmËS½)gI_£  Þ vET0UXW�gIY2_a[\p?^�pIo�g
caqBZ\WPY2gI^�l;WPW2±�W2Y2qX_�W�h�g?_)g1Y�p?^X�BiIqBcagI_a[]pI^¤  Þ p?^XZ]~�[]o&_�UXg?_
caqBZ\W�[\bVW�^BgIlBZ\W2h6g?_W  Þ v



�nqGl&ù&ø.-¥��üE-/�nmðùN0�ù2îLü"ínl�ð�� Æ¿Â�É�Ê ËRÌJÐ�ÌnÍbÂ�Î¤ �pIo)g6hX[]bau
_aca[\lBqB_aW2h£ba~�ba_aW2j [\b�gàÎ�Â�Î�½XÉ�Ê2ÌnÝ�Ü�ÕXÐ�ÍsÀ0gI^BhÛÉ�ÐoçSÍsÉ�Ð�ÖBbaW2u
³�qBW2^XY2W£pIo�Y�pI^B�BiIqBcagI_a[\p?^XbJ ;×ÅÊ" >Ø�Ê" uLIÊ�Ù2Ù2Ù)bnqBY�Uy_aUBgI_�o$pIc
W2gIY�UtÜ£¦ 4 �)  Þ¨§ Ø>[]bfpIlX_�gI[\^BW2h�o�capIj�  Þ l�~sgI^�gI_ap?jm[\Y�W�±LW2u
Y2qX_a[]pI^6p?o�gI^�W2^XgIlBZ\W2h�caqXZ]W�v��}o3[\^¡  Þ jmpIcaW�_aUBgI^6pI^BW�caqXZ]W
[\btW2^BgIlBZ\W2h���pI^XW�[]btbaW�Z]W�Y2_aW2hx^BpI^Bu�hBW2_aW2cajm[\^B[\ba_a[]Y�g?Z\Z\~Lv��0~
É:ÐoçSÍbÉ:Ð�Ö��I| W�jmW2gI^�_aUBgI_f_�UXW�baW�³LqXW2^BY2WR[]bfW�[]_aUBW�cf�B^B[\_aW�pIc
[\^B�X^B[\_�WLv�Ñ�UBW2^°_aUBWtbnW2³�qBW2^XY2Wt[]b��X^B[\_aWL�;_aUXWtZ]gIba_�Y2pI^B�Xi?u
qXcag?_a[\p?^°pIof_aUBWtbaW�³LqXW2^BY2Wt[\b�g��B±�W2h°e;pI[]^�_��;[}v W�v�_aUXWsW�±LW2u
Y2qX_a[]pI^£pIo gI^L~�caqBZ\Wmo�capIj _�UXgI_�Y2pI^B�XiIqBcagI_�[\pI^£Z\W2g�dIW2b�_aUBW
bn~Lba_aW2j [\^x_aUBW�bagIjmW�Y�p?^X�BiIqBcagI_a[]pI^3v©�0~¯ÕuÐ�ÍbÀ�| W�jmW2gI^
_aUBgI_�gI^L~�caqBZ\Wm_aUBgI_�[]b�Y2pI^L_a[\^LqBpIqXbaZ\~=W�^BgIlBZ\W2h£[\b�W�d?W�^L_aqBu
gIZ\Z]~�W2±�W2Y�qB_aW2h3v�TVUXg?_V[\b���| W�gIbabaqXjmWNß
½¿Ð�á@ÕuÐ�ÍbÀmÎ�½XÒ¿Ònv

ª ü«�¬-µø.l\l\0z�þøUl�0�ûuøàûuø.-µü«�2øUo=­^ûuüi-®0¯��üE-1-�mz°
í�î���0`ù�îLü"íríðøPù��{üþû)��ð5�f±LW�Y2qB_a[\^Bi6g�caqBZ\W�|0[\_aU¡g6caW2Y�W2[\d?W
Y2pI^XhB[\_�[\pI^x[]^x_aUBW �i�n���
� r ���n� eBgIca_scaW�jmp�d?W�bs_aUBW�Y2pIcacaW2u
bne;p?^XhB[\^BixjmW2babngIi?W°o�capIj _aUBW�Y2pIjmj1qX^B[\Y2gI_�[\pI^�^XW2_}| pIca�
gI^Bh6e;W2cao$pIcajmbV_aUBW�gIY�_�[\pI^�eXg?cn_0pIo�_aUBW�caqXZ]W�[]^6gI^�gI_apIjt[\Y
jmgI^B^XW2c�v

¸3¹Q±)¹S² ¸U³�¹ ½ TB´�¹�·XT »&½�»3¿ ·Xµ ¾¯¶ ¹ ¶�¾ ¸
TVUBWEcaW�jmg?[\^BhXW2c&pIo´_�UX[]b3eBgIe;W2c&[\b&bn_�caqXY2_aqBcaW2h�gIb&o$p?Z\Z\p�|0b*�

ýXW2Y2_a[]pI^�¢�eXcaW2baW�^L_abf_aUBW�gIcaY�UB[\_�W�Y2_aqBcaW�gI^Bh�gI^�p�dIW2cad�[]W2|ÓpIo
gã÷!øRù|úÇûuüþý�øPû�u�lBgIbaW2h°bn~Lbn_�W�j=v��}^°ýBW2Y2_a[\pI^°©"�.| Wti?[\dIWtg
o$p?cajmgIZ�hXW2baY�ca[]eX_�[\pI^sp?oX_aUBW)gIZ]iIpIca[\_�UXj pIoX_aUBW�÷!øRù|úÇûuüþý�øPû
bn~Lba_aW2j=v ü [\^BgIZ\Z]~���| W�Y�pI^BY2Z\qBhBW�[\^�ýXW2Y2_a[]pI^6«;v

·PD¹¸»º&JU¼�KBM'½¾º&KwN¿º
À�S�ÁEH
TVUB[\b�bnW2Y2_a[]pI^ hBW�baY2ca[\l;W2bï÷!øRù|úÇûuüþý�øPûLv �}^ bnqBlBu

bnW2Y2_a[]pI^ ¢;v\¨I�¡| WkiI[]dIWkg Y2pI^BY�W2eB_aqBgIZ¡g?caY�UB[\_aW2Y2_aqBcaWkpIo
g ÷�øRù|ú"û�üþý�øPû�u
lXgIbaW2h p�dIW2caZ\g�~ ba~�ba_aW2j=v �}^ baqBlXbaW2Y2u
_a[\p?^²¢;v ¢"�)| W=eBcnW2baW2^�_�gI^²[]^Xo�pIcajmgIZRhXW2baY2ca[\eB_a[\pI^²p?o�UXp�|
gH÷�øPù&ú"ûuü2ý
øRû�u
lXg?bnW2h6p�dIW2caZ\g�~�bn~Lbn_�W�j�| pIca�Lb*v
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ü []iIqXcaWt¢6baUBp�|Vb�_aUBWmgIcaY�UX[]_aW2Y2_aqBcnWtpIo gã÷�øRù|ú"û�üþý�øPû�u
lXg?bnW2h�p�dIW2caZ\g�~°ba~�ba_aW2j=v¡�fgIY�U�p�dIW2caZ\g�~°^XpLhXW�UBgIb1g?^�gIbau
bnpLY2[\gI_�W�hæ÷!øRù|úÇûuüþý�øPû1W�Z]W�jmW2^L_�v¿@RW�caW2qBe;pI^3�;| WsqBbaWs_aUBW
o$p?Z\Z\p�|V[]^Xi�Y2pI^�dIW2^L_a[\pI^3�Eo�pIcRg?^�p�dIW2caZ\g�~�^XpLhXW�ÌE�B| W�|Vca[\_�W
Ô á â _ap�hBW2^Xp?_aWf_�UXWd÷�øPù&ú"ûuü2ý
øRû>W�Z]W�jmW2^L_3g?bnbap�Y2[]gI_aW2h�|V[]_aUÌEv
TVUBW�lB[\hB[\caW2Y2_a[\p?^XgIZEgIcacap�|Vb�l;W2_}| W2W�^¡g?^¡p�dIW2caZ\g�~�^Bp�hBW

gI^Bh�[\_�b gIbabap�Y2[\gI_�W�h¯÷�øPù&ú"ûuü2ý
øRû�W2Z\W2jmW2^�_fcaW2eXcaW2baW�^L_abf_aUBW
o$g?Y�_�l;pI_aUyY2pIjme;pI^BW2^�_ab�[\^L_aW2cagIY2_�vÖ�P^yp�dIW2caZ\g�~Ó^XpLhXW=Ì
[\^LdIpI�IW2b []_ab�÷!øRù|úÇûuüþý�øPû�W2Z\W2jmW2^�_>Ô á â |VUXW2^�[\_f|V[\baUBW�bf_apbn|0[\_aY�U�g�^BW2[\iIULl.p?c�Î&v8�}^�cnW2bae;pI^BbnWE_ap�baqBY�U�gI^�[]^�dIpLY2gI_a[\p?^��
Ô á â baW2^XhBbVgmbnqBiIi?W�ba_a[]pI^6_�psÌEv�TVUX[]b�baqBiIiIW2ba_a[\pI^�Y2pI^�_�gI[\^Bb

Netprober A Netprober B

Overlay node BOverlay node A

Communication network

ü []iIqXcaW�¢;�&ýB_acaqBY�_�qXcaW�pIo8g � W�_��fcapIl;W2cau�lBgIbaW2h�p�dIW2caZ\g�~t^BW2_au
| pIca�8vÄ^=W2bnbagIi?W�bRl;W2_}| W2W�^�p�d?W�caZ]g�~�^Bp�hBW2bRgIcaW�o�pIca| gIcahBW�h
qBba[\^Bi¡_�UXW�p�dIW2caZ\g�~GcapIqB_a[\^Bi£jmW2Y�UBgI^B[\baj=vS^=W2bnbagIiIW2b�l;W2u
_}| W2W2^µ÷!øRù|úÇûuüþý�øPû�W2Z]W�jmW2^�_�bRgIcaW�capIqX_�W�h�qBba[\^Bi�_aUBW�qX^Bu
hBW2caZ\~�[]^Xim�}�Ó^BW2_}| pIca��v

_�UXW�[]hXW2^L_a[\�BW2c�pIo3gI^6p�dIW2caZ\g�~�^Bp�hBW�|VUB[\Y�U6[\bVY�Z]pIbaW�c1�$o�pIcVg
i?[\dIW2^6jmW2_aca[\YL��_apsÌ�_aUBgI^�Î&v
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�}^�lBca[\W2o��Igi÷�øPù&ú"ûuüþý�øRû�u
lBgIbaW�h�p�dIW2cnZ]g�~tba~�ba_aW2j�| pIca��b
g?b>o�pIZ]Z\p�|Vb���|VUBW2^sgI^sp�dIW2caZ\g�~�^Bp�hBWfÌ�|V[]bnUBW2b�_ap�g?h�F�qXba_�[\_ab
^BW2[\iIULl;pIcaUXpLp�h�|V[]_aU�caW2bae;W�Y2_E_ap�pI^BW�p?o.[\_abE^XW2[\i?U�l;pIcab��?bng�~
Î&�B^XpLhBW�Ì¡[]^�d?pI�IW2bP[\_ab"÷�øPù&ú"ûuü2ý
øRû�W2Z\W2jmW2^�_��´Ô á â v0TVUB[\b[]^�dIpLY�g?_a[\p?^�[\b�hBpI^BW�l�~�gGjmW2babng?iIW�pIo�_�~�e;W/Æ �����
Ç wzr ¢ruwaÈGÉ�w ��ÊnË�Ìi� È��L|VUB[\Y�U�_�gI�IW2bV_}| pteBgIcag?jmW�_�W�cab��3_aUXW��Bcaba_
eBgIcagIjmW2_aW2cs[\bs_aUBW�[\hBW�^L_a[\�BW2c��&Î�pIoV_aUXW�^BW2[\iIULl.p?cs_aUXg?_�Ì
|V[]bnUBW2bP_�p�bn|V[]_aY�U��BgI^Bh=_�UXW�bnW2Y2pI^Bh=eBgIcagIjmW2_aW2cR[\bRg
É:½&ÌnÁ
ÀmÍbÆ���|VUB[\Y�Ux_aUBWã÷!øRù|ú"û�üþý�øPû�W�Z]W2jmW�^L_tqBbaW�bt[]^xpIcahXW2ct_�p
�B^Bh6gml.W2_a_�W�cV^XW2[]iIU�l;pIc1�$[\o�g?^�~8�a�´|0[\_aU6caW2bae.W2Y2_V_apsÎ&v�Ñ£W
caW2iIgIcahs_�UX[]b�jmW�_�ca[\Y)gIb�gP³�qBgIZ][\_}~�pIoXbnW2cadL[\Y2W��ÎÍ pIý��XeBgIcagIjmu
W2_aW2c�v
Ñ�UBW2^ÇÔ á â caW2Y2W�[]dIW2b/Æ �����{Ç wzruruwaÈGÉ�w ��ÊnË�Ìi� È��ÏÎ8Ê2ö´���

Ô á â baW2^XhBb g jmW2babng?iIW pIo _}~�e;W
É�waruÏHÈ �{Ì wzÐfwzÑ{Ò�wzÓ\r���ÔfÊ}Î&�G_apzÔ á Õ �¡|0UXW2caWk_aUBWk�Bcaba_
eBgIcagIjmW2_aW2c��»Ô)��[]bÖY2gIZ\Z]W2h _aUBW{Z\W2dIW2ZxpIoÓ_aUBW{caW2³�qBW2ba_
g?^Xhk[\b¡baW�_£_ap 4 |VUBW�^rÔ á â baW�^BhBb�_�UXW�caW2³�qBW2bn_£_apyÎ&v
ýBW2_a_a[]^Xi=_aUBW�Z\W2dIW2Z pIoV_aUBW�caW�³LqXW2ba_1_ap 4 [\b1gI^�[\^BhX[]Y�g?_a[\pI^
_�UXgI_�Ô á â baW�^BhBbw_ap Ô á Õ gIbn�L[\^Biro$p?cw_�UXW�baW�_xp?o�eBgI[\cab
Õ Õ��\È � �ÏÿtÊ}Ô áaÖ � : �\ÿ Í{Ò°�ÏÎ&��× �Ïÿ¥�È¥ÌE�a��#Åv¯TVUBW
baW2Y�p?^Xh£eBgIcagIjmW2_aW2c�[\b�ba[\jmeBZ\~=_aUBWm[\hBW2^�_�[\�BW�c�pIoEÎ&�.|VUX[]Y�U
[]b�jmW2caW2Z\~�qBbnW2h�o$pIcVjmgI_�Y�UB[\^BimcnW2bae;pI^BhXbV_apmcaW2³�qBW2bn_�b*v
Ñ�UBW2^�Ô á Õ caW2Y�W2[]dIW2bÇgØÉ�wzruÏHÈ �nÌ wzÐ~waÑnÒ�waÓ9r��"ÔfÊ}Î&�

|V[]_aU/ÔwÈ 4 o$capIjzÔ á â �ÅÔ á Õ caW2bae.p?^XhBb�l�~�baW�^BhB[\^Bi�gmjmW�baubagIiIW�pIo�_}~�e;W�É�waruÏHÈ �{Ì wzÐfwzvaÙ\t>��ÔEÊ�Î.Ê Õ Õ��>_�pmÔ á â vfTVUB[\bcaW2bae.p?^XbaW0Y2gIcaca[]W�b�_aUBW0bnW2_�pIo"eBgI[]cab Õ Õs�\È � �\ÿtÊ�Ô á Ö � : �ÏÿkÍ
Ò°�\Î&�a�/×®�ÏÿÚ�È�ÌE� #�gI^Bh1Ô�[]bR_�UXW�Z\W2dIW2Z&pIo�_aUBW�caW2eBZ\~LvE�}^
g?hXhB[\_a[]pI^3��_�UX[]b6jtW�babagIiIW°Y2pI^�d?W�~Lb�caW�Z]W�d�g?^�_�[\^Bo$pIcajmg?_a[\pI^
_�UXgI_)Ô á â qBbaW�bV[\^6pIcahBW�cV_apmhBW�_�W�cajm[]^XW�gml;W2_a_aW2c�^BW2[\iIULl;pIc��[\o�gI^L~���o�pIc)ÌE��|V[\_�U6caW2bne;W2Y2_V_apsÎ&v
Ñ�UBW2^1Ô á â caW2Y2W�[]dIW2bÄÉ�waruÏHÈ �{Ì waÐ~wzvaÙ\t�o�capIj Ô á Õ ��Ô á â



jmgI[\^BZ\~1hXpLW�bE_}| p�_aUB[\^BiIb�v ü [\caba_��?[]_EcaW�_�ca[\W2dIW2bf_aUBWVcaW�Z]W2d*g?^�_
[\^Bo$p?cajmgI_a[\p?^�_aUBgI_ |V[]Z\Z;l;WRqBbnW2h�o�pIc _aUBWRhXW2_aW2cajm[]^XgI_�[\pI^�pIo
_aUBWPl;W2_a_�W�c Y2gI^BhX[]hXg?_aWL�Å[\o8gI^L~�v3TVUBWRcaW�Z]W�d�g?^�_ [\^Bo�pIcajmgI_a[]pI^
hXW2e;W2^XhBbVpI^�_aUBW�jmW2_aca[]Y�qBbaW�h3v ü p?cVW�±LgIjmeBZ\WL��[\o3_aUBW�jmW�_�u
ca[\YtqXbaW2h£[]bHÖ¢Ð�ÌJ½XÎ�ÆXÝ��._aUBWmcaW2Z\W2d�gI^�_�[]^Xo�pIcajmgI_�[\pI^°_aUXg?_PÔ á âcaW�_�ca[\W2dIW2b�o$cap?j _aUBW6caW�Y2W2[\dIW2h�caW2bae.p?^XbaW6|V[\Z]Z�l;W6g?^�W�ba_a[]u
jmgI_aW1pIoE_aUBW1capIqX^BhBu�_�ca[\eBu
_a[\jmWLv��P^BpI_aUBW2c�W2±�g?jmeXZ]Ws[\bP_aUBW
Y2gIbnW�|0UXW2^¡_aUBW�jmW2_aca[\Y�qBbnW2h¡[]b1_�UXW�Ù�¾�¼�ÂoÊåÆ¿Â�ËSÎ`Ì
��_�U�qBb
_aUBW�caW2Z\W2d�gI^�_t[\^Bo�pIcajmgI_a[]pI^w_aUBgI_sÔ á â caW2_aca[]W�d?W�bto$capIj _aUBW
É�wzruÏHÈ �nÌ wzÐ~wavzÙNt�jmW2babng?iIW�[]b�_�UXW�^�qBj1l;W�cVpIo3�}�ÓUXp?eXb�v
ýXW2Y2pI^Bh��LÔ á â bnW2^BhXb�gJÉ�wzruÏHÈ �nÌ waÐ~waÑnÒ�waÓ9r�jmW2bnbagIiIW�_ap
W2gIY�U1Ô á«Ö baqXY�Ut_aUBgI_R�ÏÿtÊ}Ô á«Ö ��Í Õ Õ´v�TVUXW0�Bcabn_�eXg?cng?jmW�_�W�c
pIo"_aUBWHÉ�wzriÏHÈ �nÌ wzÐ~waÑ{Ò
waÓ9rtjmW�babagIiIW0_�UXgI_3Ô á â baW�^BhBb>_apW2gIY�U�Ô á«Ö [\b�p?o�Z\W2dIW2Z ¨Iv�EgIY�UN÷�øPù&ú"ûuü2ý�øPû)W�Z]W�jmW2^�_3Ô á«Ö gIbnbapLY�[]gI_aW2hm|V[]_aUsÿÖÍ
Ò°�ÏÎ&��_�UXg?_scnW2Y2W2[\dIW2btg/É�waruÏHÈ �{Ì waÐ~wzÑ{Ò�wzÓ\rxpIo�Z\W2dIW2Z�¨
o$cap?j Ô á â caW2bae.p?^XhBb�l�~¯bnW2^BhX[]^Xi�g»É�wzruÏHÈ �nÌ waÐ~wavzÙNt
jmW2bnbagIiIW�_aUBgI_VY2gIcaca[\W2b�_�UXW�bn[]^Xi?Z\W2_apI^�bnW2_ � �\ÿtÊ�Ô á Ö ��#Åv@RW�^BY2W���|VUBW2^ Ô á â UXg?b°caW2Y�W2[\d?W�hrgÛÉ�waruÏHÈ �{Ì wzÐfw ¢vzÙNt �$g?^XhÇcaW2_aca[\W2dIW2hÇcaW2Z\W2d�gI^L_�[]^Xo�pIcajmgI_�[\pI^3�to�capIj W2gIY�U
Ô á Ö baqBY�UÇ_aUBgI_G�ÏÿtÊ}Ô á Ö �¡Í Õ ÕÖ�\È � �\ÿtÊ�Ô á Ö � : �\ÿ Í
Ò°�ÏÎ&����×��ÏÿØ�È�ÌE��#Å�IÔ á â Y2pIjmeXqB_aW2b0_aUBW�µ�l;W�_�_aW2ca¶tY2gI^BhX[]uhXg?_aW1_aUBgI_P[\bPcaW2_aqBca^XW2h=_ap�Ì¡[\^=g�jmW2bnbagIi?WspIo>_}~�e;WÝÜ�Ò Ên¢
Ê wzÓ\r ���n� �E|VUX[]Y�U�iI[\dIW2b|FaqBba_�gI^Ó[]^XhB[\Y2gI_�[\pI^�_ap°ÌEv��}_�[]b
_aUBW�caW�bae;pI^Bbn[]lX[]Z\[]_}~Gp?o�Ì²_ap£hBW2Y�[]hXW�|0UXW2_aUBW2cmpIcm^BpI_t_aUBW
Y2pI^X^BW2Y�_�[\pI^�|V[\_aU�Î�[\b�_�pml;W�eBqX_VpX}>v
TVUBWVl;W2_a_aW2cEY2gI^BhX[]hBgI_aWV[\bEg?^mp�dIW2caZ\g�~1^XpLhXW)ÿ�_aUBgI_EbagI_�u

[\ba�XW2bV_aUBW�o�pIZ\Z]p�|V[\^Bi�_�UXcaW2W�Y�p?^XhB[\_�[\pI^Bb*�
�$[}��ÿÖ[]b�gm^BW�[]iIULl.p?c�pIo�Î&·
��[\[}�1_aUXW�hX[]bn_�gI^XY2Ww�$[]^²_aW2cajmb�pIo�_aUBW=iI[\d?W�^²jmW2_aca[]Y���l;W2u

_}| W�W2^�Ì=g?^�ÿ []b0bnjmg?Z\Z\W2c0_�UXg?^�_aUBgI_0l;W2_}| W2W�^�Ì�gI^Bh
Î&·

�$[][\[}��ÿÖ[]b�^BpI_Vgm^BW�[]iIU�l;pIcVpIo�ÌEv
�}oEbaqBY�U=g�^Bp�hBW�ÿ�hBp�W2bP^XpI_RW�±L[\ba_��X_aUBW2^�_�UXW1l;W2_a_aW2cPY2gI^Bu
hX[]hXg?_aW�[]b0Î�[\_�bnW2Z]oav
�n�mîsù\���3îñín�Þ0ß��ü"í�í�ø.��ù2îLü"í�ð�Ñ£W�UXg�dIW�bagI[\h�_�UXgI_�_aUBW
÷�øPù&ú"ûuü2ý
øRû�pI^BZ\~�baqBiIiIW2bn_�b6µ�l;W2_a_aW2ca¶�Y2gI^BhB[\hBgI_aW2b�_apm_aUBW
p�dIW2caZ\g�~�Z\g�~?W�c�v�TVUXW�[\jme;pIca_�gI^�_V[\babaqXW�_apm[\^LdIW�ba_a[]iIgI_�W�^Xp�|
[\bt_�UXW�| g�~¡g�hX[]bnY2pI^B^BW�Y2_a[]pI^xgIY2_aqBgIZ\Z]~�_�gI�IW2bteBZ\gIY2WLv°�R^
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_aUXWí÷�øPù&ú"ûuüþý�øRû�W�Z]W�jmW2^L_abGo�capIj |VUX[]Y�U�g�É�war ¢ÏHÈ �{Ì wzÐ~wavzÙNt=jmW2babngIi?W�[\bVW2±�e;W2Y2_aW2h�v3�}^X[]_a[\g?Z\Z\~L��_�UX[]b
jmgIeXeB[\^Bim[\bVW2jmeX_}~Lv
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