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ÍlUfWYd,VYRTÎjZYRT^DQ�vT^DÏ®RTdÐWi\jWiZYU�Ñ°WËÒ¼��VXb®d�eJÑºb`QÔÓ�Õ³Ö`×wØ ��Ù®ÙJ�fÚ
WYÎhU�QMm�Ñ��Md�e�^`_MZXeJU,RTV�ZYRTÑ°U9d�^®Ñ�ÎM�jZYRTQJÏ�Wi�M�MWi�MÑ�ÎJZYRT^DQ	ÒÛÏDU�QjÜ
U,V�b`vTRTÝ�b�ZXRw^®Q Ú VXU,vÈb�ZXRw^®QMWieMRwÎMW��hU,Z]ÞÁU�U,QÐmjU�WXd�VXRwÎJZYRT^DQMW��cnu_9ZXeJU
WY\ÂWiZYU�ÑßRÈWO�MbDWYU�m&^DQ	b`Q�U�àjÎJVXU�WXWiRTSDU'mjU�WXd�VXRwÎJZYRT^DQ�vw^®ÏDRÈd9ZXeJU,Q
ZYeMU�b`Ñ°^®�JQtZl^`_�ZYRTÑ°U�WYÎhU�QtZ©d�^®Ñ�ÎM�jZYRTQJÏ&WY�J�MWY�JÑ°ÎjZYRT^DQ³d,b`Q
��U&RTQ®ZX^DvTU,V�b`�JvTUDg)U,S®U,QÄ_Û^DV�WiÑºbDvwvÁátQM^�Þ;vwUfmjÏDUº�Mb®WiUfW,g3�JQJvTU�WXW
WiZYU,ÎhW�b`VXU�Z�b`á®U,Q*ZX^#eJU�b�SÂRTvw\#^®ÎjZYRTÑ°RTWYU�ZYeJRÈWrZ�bDWYá��ºqOeJU�ZX^`Ü
ZXbDvJZXRwÑ°U©WYÎ�U,QtZÁRTQ&WY�J�MWY�JÑ°ÎjZYRT^DQ"d�eJUfd�áÂRwQJÏ�d,^DÑ°U�W_ÛVY^®ÑâZXeJU
QÂ�JÑ���U,V�^`_�WY�J�MWY�JÑ°ÎjZXRw^®QËd�eJU�d�ájWºVXU�ãt�JRTVXU�mÐZY^äÎJVX^Âd,U�WXW&b
áÂQJ^�Þ;vTU�mjÏ®U��Mb®WiU°bDW©ÞÁU�vwv�b®Wl_ÛVX^DÑÔZXeJU�ZYRTÑ�UºWYÎhU�QtZ'RTQ³Î�U,VYÜ
_Û^DVXÑ°RwQMÏ©ZXeJU;eMbDVXmjUfW]Z^D_MZXeJU�WYU9Wi�M�MWi�MÑ�ÎJZYRT^DQºd�eJU�d�ájW]å%Þ;RwZYe
b`QæU�àjÎJVXU�WXWYRwS®U�mjUfWYd,VYRTÎjZXRw^®QævT^DÏ®RTdDglZXeJUÄZYRTÑ°UÄZXbDáDU,Qç�Â\Ëb
WYÑ°bDvwvlQt�MÑ���U,V"^D_'eMbDVXmÐWY�J�MWY�JÑ°ÎjZYRT^DQèd�eJUfd�áÂWºd�b`Qèmj^®Ñ�RwÜ
QMb`ZYU'ZYeJUrZX^`Z�b`v{ZXRwÑ°UD�
qOÞÁ^	Wi\jWiZYU�Ñ°W'�Mb®WiUfmc^®QcU,àÂÎMVYUfWYWYRwS®U�mjUfWYd,VYRTÎjZXRw^®Q³vT^DÏ®RTd�W,g

éºê{ëÛìíÒ��ObDbDmJU,V&î8�9^®vwvT�JQMmjU�V �fÙDÙJ��Ú b`QMmHï©ê.ð|ñ�òóÒ���VYUfW]Ü
d�RÈb`QMR�g|ôMVXbDQMd�^®QJR�g{îõq)U�WXWYbDVYRÈW ��ÙDÙtöDÚ gheMb�S®U�RTQMd�^®VYÎ�^DV�b�ZXU�m#b
QÂ�JÑ���U,VO^D_)^DÎJZYRTÑ�RÈWXb�ZYRT^DQhWZX^°b®d�eJRTU,SDU©�hU,ZiZXU,V;Î�U,VY_Û^DVXÑ°bDQMd�U
^`_sZYeJU�RwV9WY�J�MWY�JÑ°ÎjZYRT^DQ	d�eJUfd�áDU,V�W��)qOeJUfWiUrWi\jWiZYU�Ñ°W��MWYUrS�b`VXR[Ü
^D�hW.ZYUfd�eJQJRÈã®�MU�W.ZX^lb�SD^®RTm©ÎhU�Vi_Û^®VYÑ°RTQJÏ9WY�J�MWY�JÑ°ÎjZYRT^DQ�d�eJUfd�ájW,g
b`Qhm%ZYeJU�\èb`vÈWi^>^®ÎjZYRTÑ°RTWYU*ZXeJUÄWi�J�hWi�JÑ°ÎjZXRw^®QËd�eJUfd�áäRwZXWYU,vw_]�
qOÞ�^c^`ZXeJU,V�Wi\jWiZYU�Ñ°W�ZYehb�Z°U�àjÎJvT^DVXUºZYeJU�^DÎJZYRTÑ�RÈWXb�ZYRT^DQhW�VXU�Ü
ãt�JRTVYUfm�ZY^*�J�MRwvÈmíb`QíU,àÂÎMVYUfWYWYRwS®UºmjU�WXd�VXRwÎJZYRT^DQívT^DÏDRÈdºWY\ÂWiZYU�Ñ
b`VXU�ôMbÂ÷�q�Ò��9^®VYVX^jd�áÂW �fÙDÙÂø`Ú ghb�_Û�Jvwv3mjU�WXd�VXRTÎjZYRT^DQ#vT^DÏ®RTd�WY\jW]Ü
ZYU�Ñ	gb`QMm>Í'�sùúÒ¼ù�b`ZYU,vwÜ]pjd�eJQJU�RTmjU�V ��Ù®ÙtøDÚ g�b`Q>U,àÂÎ�U,VXRTÑ�U�QjÜ
ZXbDv�Wi\jWiZYU,ÑûÎMVY^�SÂRÈmjRwQMÏ ^DQMvw\èbävwRTÑ°R[ZXU�mæmjU�WXd�VXRwÎJZYRT^DQüvT^DÏ®RTd
RTQ®ZXU,VY_¼bDd,UD��qOeJU³WY�J�MWY�JÑ°ÎjZYRT^DQæd�eJU�d�á®U,V�W°_Û^DV���^`ZYeæôMbÂ÷�q
b`QhmíÍ©�)ùýRTQMd�^®VYÎ�^DV�b�ZXU"b#VXbDQJÏDUº^D_9áÂQJ^�Þ;Q|g�bDmJbDÎjZYUfm>b`QMm
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QJ^�SDU�vM^DÎJZYRTÑ�RÈWXb�ZYRT^DQ"ZYU�d�eMQJRTãt�JUfWÇRTQMd,vw�MmJRwQJÏ�vTU�àjRTd�b`vhQJ^DVXÑºb`vwÜ
RTWXb�ZXRw^®Q|g{WiU�Ñ°bDQtZYRÈd��JV�b`Qhd�eJRwQMÏ2WYU�b`V�d�e|g.��^t^®vwUfb`Qcd,^DQMWiZYV�b`RTQtZ
ÎJVY^®ÎMb`Ïtb�ZXRw^®Q|gfmJU,Î�U,QMmjU�QMd�\�mJRwVXU�d�ZYU�m��MbDd�átZYV�bDd�áÂRTQJÏMgfeJU��JVYRÈWiÜ
ZYRÈd©Ï®�JRÈmjU�m	WYU�b`V�d�e2bDQMm�d,bDd�eMRwQJÏh�
qOeJUfWiU�^DÎjZXRwÑ°RÈWYb`ZYRT^DQ#ZXU�d�eJQMRTãt�JUfW©ÑºbDáDU�b2mjV�b`Ñºb�ZXRTd�mjR[_ Ü

_ÛU,VXU,QMd,U"ZY^³ZYeMU2Î�U,VY_Û^DVXÑºb`QMd,U&^`_lZYeJU�^�SDU�VXbDvwv�Wi\jWiZYU,Ñ	�í�lW
U,SÂRTmJU,QMd,UDgséºê{ëÛì�RÈW©QM^`Z�b`�JvTU�ZY^�vw^tbDm Ò�b�Ñ�^jmjRJIMUfmcS®U,V�WiRT^DQ
^`_ Ú b³vTbDVYÏ®U&Ñ°U�mjRÈd,bDvOZYU�VYÑ°RTQJ^DvT^DÏ®\�áÂQJ^�Þ;vTU�mJÏDU&�hbDWYU&_ÛVX^DÑ
ZYeJU9K�ðEL"MONíÎJVX^�P]Ufd»Z°Ò¼o;Ufd»ZY^®V'îõ�l^DVXVY^jd�ájW �fÙDÙtøDÚ ��U�d,bD�MWYU
R[Z"Ï®U�ZXW2W]ZX�Md�á>ZXVY\ÂRTQJÏÄZY^íÎ�U,VY_Û^DVXÑ ^®QJU#^`_rZXeJU#ZYeM^D�MWXb`QMmMW
^`_�VYUfãt�JRwVXU�m#WY�J�MWY�JÑ°ÎjZXRw^®Q#ZYUfW]Z�W,�'ôMbt÷�q bDQMm#Í'�sù9g�Þ;eJRÈd�e
eMb�SDU*eMRwÏ®eJU,V�vwU�SDU�vTW&^`_�^®ÎjZYRTÑ°RTWXb�ZXRw^®Q|glb`VXUcbD�JvwU³ZY^äU�b®WiRTvw\
vw^tbDm�ZYeJRÈWáÂQJ^�Þ;vTU�mjÏ®UO�MbDWYUDgtd�vÈbDWXWiRw_Û\ÂRwQJÏr^�S®U,V�Z]Þ�^©ZXeJ^D�hWYbDQMm
mjUQIMQMR[ZXRw^®QMWORwQ#bD�h^®�jZ;Z]ÞÁ^�eÂ�JQMmjVXU�m	WYU�d,^DQMmJW��
��U�d�b`�MWYU�ôMbÂ÷�q b`QMm#Í'�sùËRwQhd�^DVXÎ�^DV�b�ZYU�WYU,S®U,V�b`v|^®ÎjZYRTÑ°R[Ü

WYb`ZYRT^DQMW�ÞÁU2eMb�SDU"RTQÂSDUfW]ZXRwÏtb�ZYUfmíÞ;eJRÈd�e>^`_;ZXeJU�WYU�^DÎjZXRwÑ°RÈWYb`Ü
ZYRT^DQMW�bDVYUºÑ°^tW]Z�U�R�Ufd»ZYRTSDU®�TS³U"Þ�^D�MvTm�eMb�S®U�vTRTáDU�m�ZX^#ÎhU�ViÜ
_Û^DVXÑ ZXeJRTW2RTQtS®U�WiZYRTÏ®b`ZYRT^DQè�MWYRwQMÏäb>WXb`Ñ°ÎJvTUc^D_�mjU�WXd�VXRwÎJZYRT^DQ
vw^®ÏDRÈd�áÂQJ^�Þ;vTU�mJÏDU��MbDWYU�W'ZXeMb�Z�RTQMd�^®VYÎ�^DV�b�ZXU°eMb`V�mcÎMVY^®�JvwU�ÑºW
_Û^DV�mjU�WXd�VXRTÎjZYRT^DQ°Wi�M�MWi�MÑ�ÎJZYRT^DQ|g`�MQj_Û^DVYZY�JQhb�ZYU�vw\�Wi�Md�e�áÂQJ^�Þ;vwÜ
U�mjÏ®UÇ�Mb®WiUfW)bDVYUÇd,�JVXVYU�Q®ZXvw\r�JQhd�^DÑ°Ñ°^DQsg�vTbDVYÏ®U,vT\©��U�d�b`�MWYUÁU,àÂÜ
RTWiZYRTQJÏ�mJU�WXd�VXRwÎjZXRw^®Q&vT^DÏ®RTd©Wi\jWiZYU,ÑºW�eMb�S®Ul��U,U,Q2�JQMbD�JvwU©ZY^�U�_ Ü
_ÛU�d»ZXRwS®U,vT\"ÎJVX^jd�U�WXWÁZYeJU�Ñ	�
�l^�ÞÁU�SDU,Vfg'ZYeJU�VYUäb`VXU>^`ZXeJU,VcWY^D�MVXd,U�W#^D_°ehb`V�m mjU�WXd�VXRwÎJÜ

ZYRT^DQ#vT^DÏDRÈd�WY�J�MWY�JÑ°ÎjZYRT^DQ#ÎMVY^®�JvwU�ÑºW�U9o;Ufd�U�Q®Z'ÞÁ^®VYá�Ò�pjd�eMRwvÈm
��ÙDÙM�fÚ ehbDWrWieM^�Þ;Q#ZYeMb`Z�mjU�ZXU,VXÑ�RTQJRTQJÏ	Wi�J�hWi�JÑ°ÎjZXRw^®QcRTQ³U,àÂÜ
ÎJVYUfWYWYRTSDU�mjUfWYd,VYRTÎjZYRT^DQ#vT^DÏ®RTd�W9RÈW9Ufã®�MRwS�b`vTU,QtZ©ZY^&mjU,ZYU�VYÑ°RTQJRwQMÏ
WYb`ZYRÈW�IhbD�JRTvwRwZ]\2^D_�_Û^DVXÑ��JvÈb`U�RTQ*ÎJVX^DÎ�^®WYRwZYRT^DQMbDvsÑ°^jmJb`v)^DV©mJ\®Ü
QMb`Ñ°RÈd&vT^DÏ®RTd�W,�ín�QÐÎMb`VYZYRÈd��MvTbDV�gÇéºê{ëÛì�bDQMmèï©ê.ð|ñ�òæRwÑ°ÎJvTU�Ü
Ñ�U�QtZlbºWi�JÎ�U,V�WYU�Z9^`_3ZYeMU�ÎJVX^DÎ�^®WYR[ZXRw^®QMb`v.Ñ°^jmJb`v|vT^DÏ®RTdWVYX!Z:[
Þ;eJRwvTUèôMbÂ÷�q bDQMm�Í'�sù8RTÑ°ÎJvwU�Ñ°U,QtZäbçWi�MÎhU�VXWYU�Zí^`_�ZYeMU
ÎJVY^®Îh^tWiRwZYRT^DQhb`vOÑ°^ÂmMb`v;vT^DÏDRÈdTV]\^X!Z:[X�Ë�ÔQÂ�JÑ��hU�Vº^`_'ZYU�WiZiÜ
RwQJÏ Ñ�U,ZYeJ^jmj^®vw^®ÏDRTU�W&eMb�SDU#��U,U�QËU�WiZXbD�JvTRTWYeJU�mÐ_Û^®V&ÎJVX^DÎ�^®WYRwÜ
ZYRT^DQMbDv�Ñ°^jmJbDv{vw^®ÏDRÈd,WrÒ¼�lU,�JU�VXmjRTQJÏºîâpjd�eÂÞ�U,QMmJRwÑºb`QMQ �fÙDÙ`_@a
b Rw�JQhd�eJRwÏ®vwRÈb î pÂU,�hbDWiZYRÈb`QJR ��ÙDÙ6_Oa �l�MW]Z�bDmÂZ%î pjd�eJÑ°RTmjZ
��ÙDÙÂø`Ú b`QMmcÞÁU�eMb�SDU��MWYU�m*ZYeJUfWiU�ZY^�Î�U,VY_Û^DVXÑ6U�àjÎhU�VYRTÑ°U,QtZXW
d�^DÑ°ÎMbDVYRTQJÏ;ZXeJUOUQR.U�d�ZYRTSDU,QMU�WXW)^D_JZYeMU�S�bDVYRT^D�MW)^DÎJZYRTÑ�RÈWXb�ZYRT^DQhW
�J�JRTv[Z9RTQtZY^ºôMbÂ÷�qHbDQMm2Í'�sùl�

c �9yedèysNÂK.IM��f9zJ�]GÇEhg�GjiÇ�iKlknm�o4prq
ôMbt÷�q b`QMm�Í©�)ù�bDVYU�mjU�WYRTÏDQJUfm�ZY^r�J�MRwvÈm�bDQMm�ÑºbDRwQtZXbDRwQ�ZXb`àÂÜ
^DQJ^®Ñ�RTU�WO^D_3Qhb`Ñ°U�m	d�^®QMd�U�ÎjZXW�� b RTSDU�Q#bºd�^DvTvTU�d»ZXRw^®Q	^`_�mjUQIJÜ
QJR[ZXRw^®QMW9^D_�QMb`Ñ°U�mcd�^DQhd�U,ÎJZXWlbDQMm#WiZXb�ZXU,Ñ°U,QtZ�W©bD�h^®�jZ9ZYeMU�WYU
d�^DQhd�U,ÎJZXW�gDZXeJU,\"mjU,ZYU�VYÑ°RTQJUlZXeJU,RTVOWi�J�hWi�JÑ°ÎjZXRw^®Q"Z�b�àj^DQJ^®Ñ�\®�
qs^ mJ^>ZYeMRTW�ôMbÂ÷�q6b`QMmüÍ'�sùóeMb�SDU*ZY^ämJU�ZYU�VYÑ°RTQJUcÑºbDQt\
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q3b`�JvTU �`� pÂU�Ñºb`QtZYRÈd,WO^D_��W�j�^�^ ³d,^DQMd,U,ÎjZ;U,àÂÎMVYUfWYWYRw^®QMW

WY�J�MWY�JÑ°ÎjZYRT^DQ	VXU,vÈb�ZYRT^DQhWieJRTÎMW���U�Z]Þ�U,U,Q#mjUfWYd,VYRTÎjZXRw^®QMW,�
qOeJU�mjU�WXd�VXRTÎjZYRT^DQ	vT^DÏDRÈd©ZYeMb`ZlÍ©�)ù%RwÑ°ÎJvTU,Ñ°U�Q®Z�W9RÈW9d,bDvwvTU�m

�W�j� �  �� ôMbt÷�q RTÑ°ÎJvwU�Ñ°U,QtZXW b d�^®QMWYRTmjU�VXbD�JvT\ Ñ°^DVXU�Ü
U�àjÎJVXU�WXWYRwS®U;vw^®ÏDRÈd`gt�J�jZOÑ�^tW]Z�^`_{ZXeJU©WXb�ZXRTW�Ihb`�MRwvTR[Z]\�^DÎJZYRTÑ�RÈWXb�Ü
ZYRT^DQhW9RTQ*ôMbt÷�qæb`VXU�mjU�Ñ�^®QMWiZYV�b`�JvTU�RwQ¡�����^�^ ��¢�W���^�^ ÄRÈW
�J�JRTvwZO�MÎ"_ÛVX^DÑßb�ZX^DÑ°RÈd©d,^DQMd,U,ÎjZ�W�bDQMm°Z]Þ�^�áÂRTQMmJW�^`_3b�ZY^®Ñ°RTd
VX^DvTU�W�g,QJ^®QjÜ�ZXVXbDQMWYR[ZXRwS®U�VY^®vwUfW{b`QMm©ZYV�b`QhWiRwZYRTSDU�VX^DvTU�W��3÷Á^DQhd�U,ÎJZXW
RTQ£�W��� �   b`VXU°_Û^DVXÑ°U�m³�MWiRTQJÏ	ZXeJU"ÏDV�b`Ñ°Ñºb`V�¤¦¥E§¨¥^©ª¥
«¬ ¥ ¬T®4¯ ¥ ¬]°y¯ ¥�±/²´³ ¬ ¥�µv²´³ ¬ ¥�±+¶4³ ¬ ¥&µ>¶4³ ¬ g�Þ;eJU�VYU¤æRTW�bDQ�b`ZY^®Ñ�RÈdºd�^®QMd�U�ÎjZ�g ¬ bDQMm ¯ bDVYUºd,^DQMd,U,ÎjZ�U,àÂÎMVYUfW]ÜWYRw^®QMW,g·²õRÈW�b	QJ^DQJÜ�ZXVXbDQMWiRwZYRTSDU°VX^DvTUDgsbDQMmY¶�RÈW�b2ZYV�b`QhWiRwZYRTSDU
VX^DvTUD�
qOeJUÇWYU,Ñºb`QtZYRÈd,Ws^`_O�W�j� �  ºRTW)b9W]Z�b`QMmMb`V�m©U,àÂZYU,QhWiRT^DQMbDvDWYU�Ü

Ñºb`QtZYRÈd,W�g��MWYRwQJÏ©b`Q�RTQ®ZXU,VXÎJVXU�ZXb`ZYRT^DQ4¸	ZXeMb�Z)RTW3b;ÎMbDRwV�Ò,¹�ºr»�³ º Ú
d�^®QMWYRTWiZYRTQJÏ�^`_|b�mj^®Ñºb`RTQ°bDQMmºbrÑºb`ÎJÎMRwQJÏ�_ÛVY^®Ñ�d�^®QMd�U�ÎjZXWZY^
WY�J�MWYU�ZXW3^D_JZYeJU;mj^®Ñºb`RTQ�b`Qhm�_ÛVX^DÑ VX^DvTU�WsZY^'�JRwQhb`VX\�VYU�vTb`ZYRT^DQMW
^DQ�ZXeJU�mj^®Ñºb`RTQÄÒÛZYV�b`QMWYRwZYRTSDU�VXU,vÈb�ZYRT^DQhWO_Û^DV;ZXVXbDQMWYR[ZXRwS®U�VY^®vwUfW,g
^`_d,^D�JV�WiU Ú gMb®W9Ï®RwS®U,Q	RwQ*q3b`�MvwU � �½¼©QMU�d�^®QMd�U�ÎjZ;ZYeJU�QcWY�J�jÜ
WY�JÑ°U�W�b`QM^`ZYeMU,V�Rw_ObDQMm�^DQJvT\*Rw_ÁZXeJUºU�àÂZYU�QMWYRw^®Q³^D_ÁZXeJU$IMV�W]Z
RTQMd�vT�MmjUfW�ZXeJU&U,àtZXU,QMWYRT^DQí^`_OZXeJU2WYU�d,^DQMmÄRTQ b`vTvÇRTQtZYU�VYÎJVXU�Z�b�Ü
ZYRT^DQhW,�
qOeJU�WYU,Ñºb`QtZYRÈd,Wl^`_��W�j� �^  RTW©b"WiRTÑ°ÎJvTU�ZYV�b`QMWi_Û^DVXÑºb�ZXRw^®Q

^`_{ZXeJUlÎ�^®WXWYRw�JvTU9Þ�^DVXvTmºWYU,ÑºbDQ®ZXRTd�W�_Û^®VÇÎJVX^DÎ�^®WYR[ZXRw^®QMb`vhÑ°^ÂmMb`v
vT^DÏDRÈd,W��"n�QÄZXeJRTW�ZYV�b`QMWi_Û^DVXÑºb�ZXRw^®QcU,vTU,Ñ°U�Q®Z�W�^D_ÁZXeJU&mj^®Ñ°bDRwQ
d�^®VYVXU�WYÎ�^DQMm�ZX^cÎ�^®WXWiRT�JvTU&Þ�^DVXvTmJW�g�b�ZX^DÑ°RTd2d�^®QMd�U�ÎjZXW�d�^®VYVXU�Ü
WYÎh^®QMm#ZX^�ÎMVY^®Îh^tWiRwZYRT^DQMbDv)S�bDVYRÈb`�JvTU�W�g{b`QMmcVY^®vwUfW©d,^DVXVYUfWiÎ�^DQhm
ZY^�Ñ°^jmJb`vTR[ZXRwUfW,�äqOet�hW�_ÛV�b`Ï®Ñ°U,QtZXW�^`_:����� �  üd,^DVXVYUfWiÎ�^DQhm
ZY^´VYXJZ�[3bDQMm�V]\^XJZ:[X���W�j� �  #d,bDQ"b`vÈWi^�U,àjÎJVYUfWYW_Û^DVXÑ��JvÈb`U
RTQ=V]¾$XJZ�[�b`Qhm=¿^\EXJZ�[�SÂRTb�ZYeJU'�MWY�Mb`v�U,QMd,^jmjRwQMÏ�ZYehb�ZOÑ°bDÎMW
µÀ²´³ ¬ RTQtZY^ ¬l® µv²´³ ¬ gjU,ZXd`�
ÍlU,ZYU,VXÑ°RwQMRwQJÏÔWY�J�MWY�JÑ°ÎjZYRT^DQ RwQÁ�W��� �   RTWÃÂ'ì�Ä�ð|ñ>MtÜ

d�^®Ñ°ÎJvwU,ZYU>ÒÉpjb�ZYZYvTU,V �fÙDÙ`_tÚ gObDW°RÈWºZXeJU#VYU�vTb`ZYUfmäÎMVY^®�JvwU�Ñ ^D_
mjU,ZYU,VXÑ°RwQMRwQJÏ Þ;eJU,ZYeJU�VÐb d�^®QMd�U�ÎjZäRTQÅ�W�j� �^  RÈWäWXb�ZXRTWiÜ
IhbD�JvwU®� qOeJRÈW>b`Qhm�VXU,vÈb�ZXU�m�d�^®Ñ°ÎJvwU,àjR[Z]\ýÎMVY^®�JvwU�ÑºWíeMb�SDU
vTU�bDmæWY^DÑ°UímjU,S®U,vT^DÎ�U,V�W2^D_°mJU�WXd�VXRwÎjZXRw^®QHvT^DÏ®RTdÄWY\jW]ZXU,ÑºW�ZY^
�MWYUºvwUfWYWiÜuU�àjÎJVXU�WXWiRTSDU°mjU�WXd�VXRTÎjZYRT^DQÄvT^DÏDRÈd,WºÒ���VXb®d�eJÑºb`QèÓ�ÕrÖ�×wØ
��Ù®Ù`ÆtÚ �ý�9^�Þ�U,S®U,Vfg;R[Z�RTW2Î�^®WXWiRT�JvTU#ZY^ä�J�JRTvTmËÎJVXb®d»ZXRTd�b`v©mJU�Ü
WXd�VXRwÎjZXRw^®Q#vw^®ÏDRÈd�Wi\jWiZYU�Ñ°W9�MbDWYU�m	^®Q#U�àjÎJVXU�WXWiRTSDU�mjUfWYd,VYRTÎjZYRT^DQ
vT^DÏDRÈd,W°Ò���b®bDmjU�V�îó�9^®vwvT�JQMmJU,V ��Ù®ÙJ�6a ��VXU�WXd�RÈb`QJRÉg|ôJV�b`QMd,^DQJRÉg
îõq)U�WXWYbDVYRÈW ��Ù®Ù®öOa �9^®VYVX^jd�áÂW ��ÙDÙÂø`Ú ZXeMb�Z'eMb�SDU�ZXeJRÈW'WY^DVYZl^D_
d�^®Ñ°ÎJ�jZXb`ZYRT^DQMbDvwvT\"RTQtZYV�bDd»Z�b`�JvTUrWi�J�hWi�JÑ°ÎjZXRw^®Q|�
pÂ\jW]ZXU,ÑºWÄZYehb�Z b`VXU%�MbDWYU�m�^DQõmjUfWYd,VYRTÎjZXRw^®Q�vT^DÏ®RTd�WÄvwRTáDU

�W�j� �  óÏDU�QJU,V�b`vTvT\çmJU�ZYU�VYÑ°RTQJU%Þ;eJU�ZXeJU,V>bæWY�J�MWY�JÑ°ÎjZYRT^DQ
eJ^®vTmJW��Â\°ZYV�b`QhW]_Û^®VYÑ°RTQJÏ�ZYeMUrWY�J�MWY�JÑ°ÎjZXRw^®Q2ãt�JU�WiZYRT^DQ2RwQtZX^�b
WXb�ZYRÈW�Ihb`�JRTvTR[Z]\'ã®�MU�WiZYRT^DQrRwQ'ZXeJU^D�ÂSÂRT^D�MW.Ñºb`QMQJU,Vf�)qOeJU�\9ZXeJU,Q

b�ZiZXU,Ñ°ÎjZZX^�d�^®QMWiZYVX�Md»ZÇbrÑ°^jmjU,vM_Û^DV�ZXeJRÈWÁd,^DQMd,U,ÎjZfgQP]�MWiZÁbDWÇb
ZXb`�MvwUfb`�jà�WXb�ZXRTW�Ihb`�MRwvTR[Z]\�d�eJU�d�á®U,V3_Û^DVb'ÎJVX^DÎ�^®WYR[ZXRw^®QMb`vÂÑ°^jmJb`v
vw^®ÏDRÈdÁb`ZiZYU�Ñ°ÎjZXW�ZX^�d�^DQhW]ZXVY�Md�Zb©Ñ°^jmjU�vj_Û^DVb©_Û^DVXÑ��MvTbM�)Í©�JViÜ
RwQJÏ�ZXeJRTWlÎJVX^Âd,U�WXW,gjS�bDVYRT^D�MWOQM^ÂmJU�W9bDVYU�d,VYUfb�ZYUfm{gjÞ;eJU�VYU�UfbDd�e
QJ^jmjUcVXU,ÎJVXU�WYU,QtZ�W2bDQËRTQMmjRTStRÈmj�MbDv�g'b`QMmüZYU�vwvÈW�Þ;eJU�ZXeJU,V�ZYeMU
RwQMmJRwSÂRÈmj�Mb`vh�hU�vw^®QJÏ®WZY^�S�bDVYRT^D�hWd�^®QMd�U�ÎjZXW���qOeJRTWÁWiU,ZÁ^D_sd�^DQJÜ
d�U,ÎJZXWºRÈW&WXb`RÈmäZY^Ä_Û^DVXÑ ZYeJU*vÈb`��U,vl^`_rZYeJUcQJ^jmjU»åümjU,QM^`ZYUfm
Ç ÒÉÈ Ú �
qOeJUÁ�MbDWYRÈdÇb`vTÏD^®VYRwZYeMÑæWiZXbDViZ�W|^D�JZ3Þ;RwZYe�blWYRwQJÏ®vwUÇQJ^jmjUÁVXU,ÎJÜ

VYUfWiU�Q®ZXRwQMÏ'bDQ�RTQMmjRTSÂRTmJ�Mb`vjZXeMb�ZÑ��MWiZ���U9RTQ�ZYeJU;U,àtZXU,QMWYRT^DQ�^`_
ZYeJU'd�^DQhd�U,ÎJZÁ��U,RTQJÏ�ZXU�WiZYUfmº_Û^DVOWXb�ZYRÈW�Ihb`�JRTvTR[Z]\®�3qOeJRÈW�d�^DQhd�U,ÎJZ
RTWsU�àjÎMb`QhmjU�mrZX^9ÎJVX^jmj�Md�U�WiRTÑ°ÎJvTU,V)d,^DQMd,U,ÎjZ�W{ZXeMb�Z3Ñ��MWiZ)eMb�S®U
ZYeJU�RTQMmjRTSÂRTmJ�Mb`v3RwQ*ZYeJU�RwV©U�àÂZYU�QMWiRT^DQs�9ÍlRÈW1P]�MQMd»ZXRwS®U�d,^DQMd,U,ÎjZ�W
ÏDRTSDU'VYRÈWiU'ZX^"d�eJ^DRÈd�U'Îh^®RwQtZ�W;RwQ�ZXeJU�b`vTÏD^®VYRwZYeJÑ	�
ÊÁbDd�e*U,àÂRÈWiZYU,QtZXRTbDv3VX^DvTU°d�^DQhd�U,ÎJZ�gr±/²´³ ¬ gsd,bD�MWYU�W©ZYeJUºd,VYU,Üb�ZYRT^DQ�^`_�b°QJU,Þ�gjVXU,vÈb�ZXU�m2QJ^jmjU�VXU,ÎJVXU�WYU,QtZYRTQJÏ°b`QJ^DZYeJU�V;RwQhmjR[Ü

StRÈmj�MbDvsÞ;eJRÈd�e*Ñ��MW]Z'�hU�RwQ*ZYeJU�U�àÂZYU�QMWiRT^DQ#^D_ ¬ �lnu_ÇbºQM^ÂmJURTWlVYU�vTb`ZYU�m#ZY^2bDQJ^`ZXeJU,V©QJ^jmjU�SÂRÈbºVX^DvTU�²�gMZXeJU�WYU�d,^DQMm	QM^ÂmJU
RTW�d,bDvwvTU�m"bDQ9²©ÜuWY�Md�d�U�WXWY^DV^D_|ZYeJU:IMV�W]Zf��P9QJRTSDU�VXWXb`vhVY^®vwU'd�^DQJÜ
d�U,ÎJZXW�b`�MÏDÑ°U,QtZ3ZYeJU9d,^DQMd,U,ÎjZ�W3ZYeMb`Z�ZYeJUfWiUORTQMmjRTStRÈmj�MbDvTW�Ñ��MWiZ
�hU�vw^®QJÏlZX^M��n�Q�^DV�mjU,V3ZY^rÏ®�Mb`V�b`QtZYU�UÇZXU,VXÑ°RwQMb`ZYRT^DQ|g`ZYV�b`QMWYR[ZXRwS®U
VY^®vwUfW;VYUfãt�JRwVXU=Ë,×JÌ(Í;Î�Ï0Ð"Ñ � b"d�eJU�d�á2ZY^2U,QMWY�JVXU�ZXeMb�Z'QJ^&^DZYeJU�V
QJ^jmjU9eMb®W�ZYeJU©WYbDÑ�U©WiU,ZÇ^`_|d�^®QMd�U�ÎjZXW]åèR[_|WY^Mg`ZXeJU;Z]Þ�^�QJ^jmjU�W
d,b`Q���U�d�^DvTvÈb`ÎMWYU�m&RwQtZY^"b°d,\Âd,vwU®�ÓÒ
nu_*ZXeJUçb`vTÏD^DVXRwZYeJÑ=d�^®QMWiZYVX�Md»Z�Wäb d�^®vwvTU�d�ZYRT^DQß^D_cQJ^jmjU�W

Þ;eJU,VXU°ZYeJU�VYU2b`VXUºQJ^cd�^®QMd�U�ÎjZ�U,àÂÎMVYUfWYWYRw^®QMWrZXeMb�Z�ehb�SDUºQJ^DZ
�hU�U,Q�U�àjÎMb`QhmjU�m�b`QMm2Þ;eJU�VYU©ZYeJU�VYU�bDVYU'QJ^°^D�ÂSÂRw^®�MWOd�^®Q®ZXVXb`Ü
mjRTd�ZYRT^DQMW�g�d,b`vTvTU�mÔÍ,×wÖ&Õ-ÖJÓQÕ»gb�Z�bDQt\�^`_OZXeJU"QJ^jmjUfW,g)ZYeJU�QíZYeMU
d�^DvTvTU�d»ZXRw^®Q*^`_QM^ÂmJU�Wrd�^®VYVXU�WYÎh^®QMmJWOZX^�b&Ñ°^ÂmJU,v3_Û^DV©ZYeJU�RTQJR[Ü
ZYRÈb`v�d�^DQhd�U,ÎJZ��'nu_�ZYeJU°b`vTÏD^®VYRwZYeJÑú_¼b`RTvÈWlZX^2d,^DQMWiZYVX�Md»Z'Wi�Md�e³b
d�^DvTvTU�d»ZXRw^®Q"ZXeJU,Q	ZXeJU�RwQMR[ZXRTbDv|d�^DQhd�U,ÎJZ9RTWO�JQhWYb`ZYRÈW�IhbD�JvTUD�
qOeJUOmjU,ZXb`RTvÈW)^D_JZYeMU��hbDWYRTdÁb`vTÏD^DVXRwZYeJÑ b`VXU_¼bDRwVXvT\�W]Z�b`QMmJbDVXm|g

b`QMm�d,bDQ2��Ur_Û^D�JQhm2RTQíÒ�pjb`ZiZXvwU�V ��Ù®Ù`_®Ú �
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�ûQMb`RTSDUËRwÑ°ÎJvTU,Ñ°U,QtZ�b�ZYRT^DQó^`_#ZYeMUHb`vTÏD^®VYRwZYeMÑ mjUfWYd,VYRT�hUfm
b`��^�SDUÄÞÁ^®�JvÈmç�hU>Ñ��Md�eçZY^Â^ËWYvT^�Þ ZX^è�hUä�MWiUfmæ_Û^DVcWY�J�jÜ
Wi�JÑ°ÎjZXRw^®Q%ZYUfW]ZXRwQJÏ RwQËb mjU�WXd�VXRwÎJZYRT^DQ%vw^®ÏDRÈd`g;Þ;eJU�VYU*d,vTb®WYWYRwÜ
_Û\tRTQJÏ	b�vTbDVYÏ®U�áÂQJ^�Þ;vTU�mjÏ®U��Mb®WiU°Ñºb�\#Ñºb�\#VYUfãt�JRwVXU�ZYU,QhWr^`_
ZYeJ^®�MWYbDQMmJW3^`_.Wi�M�MWi�MÑ�ÎJZYRT^DQ>Û`WYb`ZYRÈW�IhbD�JRTvwRwZ]\�ZYUfW]Z�W;Ò¼�l^DVXVY^jd�ájW
��ÙDÙÂø`Ú �ßÍ©�)ù8Ò�b`QMmæôMbÂ÷�q Ú�Ü ZYeMU,VXU�_Û^DVXU�U,Ñ°ÎJvT^�\üb V�b`QJÏ®U
^`_�áÂQJ^�Þ;Q|g'bDmJbDÎjZYUfmËbDQMmüQJ^�S®U,vr^DÎJZYRTÑ�RÈWXb�ZYRT^DQhW"ZXeMb�Z#RTÑ�Ü
ÎJVY^�S®U&ZXeJU*Î�U,VY_Û^DVXÑºb`QMd,U�^D_rZYeJUcWXb�ZXRTW�IhbD�JRwvTRwZ]\íZYUfW]ZXRwQJÏäb`vwÜ
ÏD^DVXRwZYeJÑ	��qOeJUfWiU�^DÎJZYRTÑ�RÈWXb�ZYRT^DQhW©RTQMd,vw�MmJU � vwU,àÂRÈd,bDv�QJ^DVXÑºb`vwÜ
RTWXb�ZXRw^®Q|g{WiU�Ñ°bDQtZYRÈd��JV�b`Qhd�eJRwQMÏ2WYU�b`V�d�e|g.��^t^®vwUfb`Qcd,^DQMWiZYV�b`RTQtZ
ÎJVY^®ÎMb`Ïtb�ZXRw^®Q|gfmJU,Î�U,QMmjU�QMd�\�mJRwVXU�d�ZYU�m��MbDd�átZYV�bDd�áÂRTQJÏMgfeJU��JVYRÈWiÜ
ZYRÈd©Ï®�JRÈmjU�m	WYU�b`V�d�e|gjb`Qhm2d�bDd�eJRTQJÏM�
Í'�sùçWYRwÑ°ÎJvTRÝIhU�W�bDvwvÇd,^DQMd,U,ÎjZ�U,àjÎJVYUfWYWYRT^DQMWrb`Qhm�d,^DQÂSDU�ViZ�W

ZYeJU�Ñ RTQtZY^>bÄvTU�àjRTd�b`vTvw\äQJ^DVXÑºb`vTRTWYU�m _Û^DVXÑ	�Ën�Q%ZXeJRTWº_Û^DVXÑ�g
d�^DQhd�U,ÎJZ�U�àjÎJVXU�WXWiRT^DQMW�d,^DQMWYRÈW]Z�^DQMvw\�^`_�ÒÛÎ�^®WXWiRT�JvT\cQJU�Ï®b`ZYU�m Ú
b�ZY^®Ñ°RTdÄd�^®QMd�U�ÎjZXW�g�d,^DQ�P]�JQhd»ZYRT^DQ d,^DQMd,U,ÎjZ�W*b`QMmæ�JQMRwS®U,V�WYbDv
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d�^®QMd�U�ÎjZXW)b`VXU�Wi^®ViZXU�m{g�b`QMm�bDQÂ\©mj�JÎMvwRÈd,b`ZYU�WsU,vTRwÑ°RTQMb�ZXU�m{��qOeJU
QJ^®VYÑºb`vTRÈWYb`ZYRT^DQºÎJVX^jd�U�WXWÇbDvTWY^�RÈmjU,QtZXRÝIMUfWÁbDQMm"WYRwÑ°ÎJvTRJIMU�WOWY�J�jÜ
U�àjÎJVXU�WXWYRw^®QMWÞ;eJRÈd�e&bDVYU9^®�ÂStRT^D�hWivT\�WXb�ZXRTW�IhbD�JvwU©^DVÁ^D�ÂSÂRw^®�MWivT\
�JQMWXb�ZXRTW�IhbD�JvwU®gJVXU,ÎJvÈbDd,RwQJÏ�ZXeJU,Ñ1Þ;R[ZXe�§ ^®V:© VXU�WYÎhUfd»ZXRwS®U,vT\D�
n�Q*U,àtZXVYU�Ñ°U�d,b®WiUfWOZYeMU�QJU�U�m	_Û^®V©b"ZXb`�MvwUfb`�#U�àjÎMbDQMWYRw^®Q*d,b`Q
��U�d�^DÑ°ÎJvTU�ZXU,vT\"U,vTRTÑ�RTQMb`ZYU�m|�
�|U�àjRÈd,bDvwvT\%RTmjU�QtZYRÈd,b`v�d,^DQMd,U,ÎjZ�W�bDVYU³�JQJRÈãt�JU,vT\ËWiZY^DVXU�mËWi^

ZYehb�Z�b	d�vÈbDWYe�d�b`Q��hU"mJU�ZYUfd»ZXU�mÄbDW�WY^Â^DQÄbDW�b`Q�U�àjÎJVXU�WXWYRw^®Q
b`Qhm³RwZXW�vwU,àÂRÈd,bDvQJU�Ï®b�ZXRw^®Q³^jd�d��JV�RTQ�ZYeJU&WXb`Ñ°U°QJ^jmjUºvÈb`��U,vÉ�
qOeJRÈW°d,b`Q vwUfbDmÄZX^�d,vTb®WieJUfW���U,RTQJÏ�mjU�ZXU�d»ZXU�mäÑ��Md�e U�b`VXvTRwU�V�g
U,vTRTÑ�RTQMb`ZYRTQJÏ;ZYeMU©ÒÛÎ�^®WXWYRw�JvT\�d�^tW]ZXvw\ Ú U,àÂÎhb`QMWYRw^®Q�Þ;eJRÈd�e�ÞÁ^®�JvTm
eMb�S®Uº�hU�U,Q>VXU�ãt�JRTVYUfmÄRwQ ^DV�mjU,V�ZX^*ÏDU�QJU,V�b�ZXU"QJ^jmjU"vÈb`��U,vuÒ¼W Ú
d�^®QtZXb`RTQJRTQJÏºd�vÈbDWYeJRTQJÏ�b`ZY^®Ñ�RÈdrd�^®QMd�U�ÎjZXW
ÍlUfWYd,VYRTÎjZYRT^DQúvw^®ÏDRÈdHWXb�ZXRTW�IhbD�JRwvTRwZ]\�ZYU�WiZXWÐZ]\ÂÎJRÈd,bDvwvT\ßmjUfb`v

Þ;RwZYe"b`Qº�MQJU�àjÎMbDQMmjU�m°mjRÈWÉP]�JQMd»ZXRw^®QcÒ ¯ Ò ° ³�³�³ °W¯ à Ú½ç Ç Ò1È Ú�Â\äWYU�bDVXd�eJRTQJÏ³ZYeJUcÎh^tWYWYRw�MvwU	Ñ°^jmjU,vÈWº^D�JZXb`RTQJUfmä�Â\ÐbDmJmjRTQJÏ
U�b®d�e�^D_ ¯ Ò »�³�³�³Q» ¯´à ZY^ Ç ÒÉÈ Ú g�bHZYUfd�eJQJRÈãt�JUüáÂQJ^�Þ;Q�bDW
WY\tQtZ�bDd»ZXRTdc�JV�b`QMd�eJRTQJÏæÒ b RT�JQMd�eJRTÏDvTRTbÐî pÂU��MbDWiZYRÈb`QMR �fÙDÙ`_tÚ �
n�Q�d�^DQtZXVXb®W]Zfg°Í'�sù8�MWYU�WÄbçWYU,Ñºb`QtZYRÈdä�JVXbDQMd�eJRTQJÏçWiUfb`V�d�e
ZYUfd�eJQJRÈãt�JU�bDmMb`ÎjZXU�m2_ÛVY^®ÑóZXeJU�Í'b�SÂRTWiÜuùÇ�jZYQhb`Ñ�Üu�s^DÏ®U,Ñºb`QJQJÜ
�|^�S®U,vÈb`QMmäÎJVX^jd�U�mJ�JVYU>Ò�Í©ùÁ�s� Ú d�^®Ñ�Ñ°^®QJvw\ä�MWYU�mäZY^ WY^DvTSDU
ÎJVX^DÎ�^®WYR[ZXRw^®QMb`v|WXb�ZXRTW�IhbD�JRwvTRwZ]\cÒ�pj��q Ú ÎJVX^D�JvTU,ÑºW�Ò¼Í'b�SÂRTW�gM�s^`Ü
ÏDU�Ñºb`QJQ|gtîH�s^�SDU�vTbDQMm �fÙ`_"s/a ôJVXU,U�Ñºb`Q ��Ù®Ù`_®Ú �sn�Q"WYU,Ñºb`QtZXRTd
�JV�b`QMd�eMRwQJÏ�b³WYRTQJÏDvTU�mJRTWÉP]�JQMd�Z ¯ RTWºd�eM^®WYU,Qí_ÛVX^DÑ ZXeJU	�JQjÜU�àjÎMbDQMmjUfmümjRÈW1P]�JQhd»ZYRT^DQhW&RTQ Ç Ò1È Ú grb`QMmèZYeJUcZ]ÞÁ^äÎh^tWYWYRw�MvwU
Ñ°^jmjU,vÈWÇ^®�jZXbDRwQMU�mº�Â\ºbDmJmJRwQJÏ�U,RwZYeJU�V ¯ ^DV «�¯ ZY^ Ç Ò1È Ú bDVYUZYeMU,Q#WiUfb`V�d�eJU�m|�
�ÁUfd,bD�MWiU°ZXeJUºZ]Þ�^#Îh^tWYWYRT�JvwUºÑ°^jmjU�vTW�ÏDU,QMU,V�b�ZYUfm³b`Z�b#WYU�Ü

Ñºb`QtZYRÈd©�JVXbDQMd�eJRTQJÏ�Î�^DRTQtZObDVYU'W]ZXVYRÈd»ZXvw\ºmjRÈW1P]^®RwQtZfgÂZYeJU�VYU©RTW�QJ^
Î�^®WXWiRT�JRTvwRwZ]\c^D_�ÞObDWiZYUfm�WYU�bDVXd�es�&�9QíbDmMmjR[ZXRw^®QMb`vÁbDmjS�b`QtZ�b`ÏDU
^`_|�hWiRTQJÏ°b�Í'ùÇ�s�|ÜÉ�hbDWYU�mºWYU�b`V�d�e°ZYUfd�eJQJRÈãt�JU©RÈWÇZYeMb`ZOb�ÏDVXU�b�Z
mjUfb`v;RÈW°átQM^�Þ;QÐbD�h^®�jZ°ZYeJU#RTÑ°ÎJvwU�Ñ°U,QtZXb`ZYRT^DQ%b`QMmÐ^DÎJZYRTÑ�RwÜ
WXb�ZYRT^DQä^`_©ZYeJRÈW"b`vTÏD^®VYRwZYeMÑ��än�QäÎhb`VYZYRÈd��JvÈb`VfgÇ��^`ZXeä��^Â^DvTU�b`Q
d�^®QMWiZYV�b`RTQ®Z�ÎJVX^DÎMbDÏ®b�ZXRw^®Q"b`QMm2eJU��JVYRÈWiZYRÈdlÏ®�JRTmJU�m&WYU�bDVXd�e2d,b`Q
��U��MWiUfm2ZY^�ZYVX\ºZY^ºÑ°RTQJRTÑ�RÈWYUrZYeJU�WYRwÝ�Ur^`_3ZYeJU�WYU�bDVXd�e&ZYVXU,UD�
�Á^Â^®vwUfb`Q�d,^DQMWiZYV�b`RTQtZ3ÎMVY^®ÎMb`Ïtb�ZYRT^DQ2Ò¼�9÷�ù Ú RÈW�blZXU�d�eJQMRTãt�JU

�MWYU�mæZX^ËÑºb�àjRTÑ�RÈWYU mjU�ZXU,VXÑ°RwQJRÈWiZYRÈdíU�àjÎMbDQMWiRT^DQsg�b`QMm ZYeÂ�MW
ÎJVX�JQJRTQJÏ ^D_�ZYeMU�WYU�bDVXd�e%ZXVYU�U³SÂRÈb d�vÈbDWYeËmjU,ZYUfd»ZYRT^DQ Ò¼ôMVYU�U�Ü
Ñºb`Q �fÙDÙ`_tÚ �ý��U�_Û^®VYU*WYU,ÑºbDQ®ZXRTd*�JVXbDQMd�eJRTQJÏ>RÈW&bDÎJÎJvTRwUfm%ZY^
ZYeMU&vÈb`��U,vÇ^D_9b#QJ^jmjU�È)g�;÷�ù mJU�ZYU�VYÑ°RTQJRÈW]ZXRTd�b`vTvw\�U�àjÎMbDQMmJW
mjRÈW1P]�MQMd»ZXRw^®QMWlRTQ Ç Ò1È Ú Þ;eJRÈd�e*ÎJVXU�WYU,QtZl^®QJvT\2^®QJU�U�àjÎMbDQMWYRw^®Q
Î�^®WXWiRT�JRTvwRwZ]\äbDQMmèmjU�ZXU�d�ZXW&bíd,vTb®WieèÞ;eMU,QübímjRÈW1P]�MQMd»ZXRw^®QèRwQ
Ç Ò1È Ú eMb®W�QJ^�U�àjÎMbDQMWYRw^®Q�Î�^®WXWYRw�JRTvTR[ZXRwUfW � RwQºU�R�Ufd»Z�gÂ�9÷�ùÄ�MWYU�W
ZYeMUcRTQj_ÛU,VXU,QMd,UcVX�JvTUéè+êEë ê·ì"íí ZY^äWiRTÑ°ÎJvwRw_Û\%ZYeMUcU�àjÎJVXU�WXWYRw^®Q
VXU,ÎJVXU�WYU,QtZYUfm"�Â\ Ç Ò1È Ú �ÇqOeMRTW;d�b`Q	mjVXbDÑºb�ZYRÈd,bDvwvT\ºVXU�mj�Md,UlZXeJU
WYRwÝ�U©^D_sZYeMU'WYU�bDVXd�e&WYÎMb®d�UDgÂÎMbDViZXRTd,�JvÈb`VXvw\°Þ;eJU�Q2�MWYU�m2RTQ2d�^®QjÜ
P]�JQMd�ZYRT^DQ	Þ;RwZYe#WiU�Ñºb`QtZYRÈd'�JVXbDQMd�eJRTQJÏM�
n�QJeJU,VXU,QtZ*�JQhWYb`ZYRÈW�IhbD�JRTvwRwZ]\Ëd�^®QMd�Ufb`vTU�mHRwQýWY�J�jÜuÎJVX^D�JvTU,ÑºW

d,bDQ�vTU�b®m�ZX^©vÈb`VXÏDUOb`Ñ°^D�MQ®Z�W3^`_h�MQJÎJVX^ÂmJ�Md»ZXRwS®UÁ�Mb®d�átZYV�bDd�áÂRwQMÏ
WYU�b`V�d�e*áÂQJ^�Þ;QÄbDW©ZYeMVXb®WieJRTQJÏh��Í'�sùHZXb®d�átvTU�W©ZXeJRTWrÎMVY^®�JvwU�Ñ
�Â\#bDmJbDÎjZYRTQJÏ&b"_Û^DVXÑ1^D_ÇmjU,Î�U,QhmjU,QMd,\#mjRwVXU�d�ZYUfm#�MbDd�átZXVXb®d�á®Ü
RTQJÏºd,b`vTvTU�mnË�Ö`ÍîÎ�ï�ð/ñyò>Ï0Ð+Ñ`ghÞ;eJRTd�e�eMb®WO�hU�U,Q	�MWYU�m�RwQ#WY^DvTSÂRwQJÏ
d�^®QMWiZYV�b`RTQ®Z;WXb�ZYRÈW�Ihb`�JRTvTR[Z]\"ÎMVY^®�JvwU�ÑºW�Ò¼�Ob`á®U,V ��Ù®Ù®öDÚ �
��b®d�á(P]�JÑ°ÎJRwQMÏ�vÈb`��U,vÈW"d,^DQMd,U,ÎjZºU�àjÎJVXU�WXWYRw^®QMW�Þ;R[ZXe%bímJU�Ü

Î�U,QMmjU�QMd�\çWYU�Z*RTQMmjRÈd,b�ZXRwQMÏ%ZYeJUí�JV�b`Qhd�eæÎ�^DRTQtZXW#^®QçÞ;eJRTd�e
ZYeMU,\ímjU,Î�U,Qhm{�]SèeJU,Qäb*d�vÈbDWYeíRTW�mjRÈWYd,^�SDU,VXU�m|gsZXeJU&mjU�ÎhU�QjÜ
mjU�QMd�\ýWYU�Z�W³d�b`Qâ��UÐ�MWiUfm ZX^ËRÈmjU,QtZYRw_Û\çZYeMUÐÑ°^tW]Z�VYUfd�U,QtZ
�JV�b`QMd�eíÎ�^DRTQtZ�Þ;eJU�VYU2U�àjÎJvT^DVXRwQJÏ	ZXeJU&^DZYeJU�V��JV�b`Qhd�eíÑ�RTÏDetZ
b`vTvTU,SÂRTb`ZYUÁZYeJU;d�b`�MWYUÁ^D_MZXeJU9d�vÈbDWYe|�)qOeMUObDvwÏ®^DVXR[ZXeJÑýd,bDQ�ZXeJU,Q

P]�JÑ°Î��hbDd�á*^�S®U,VrRwQtZXU,VXSDU,QMRwQJÏ	�JV�b`Qhd�e³Î�^DRTQtZXWôóÏ Õ1ÖOÌ�ðjÕ'U,àÂÜ
ÎJvw^®VYRTQJÏºb`vwZYU�VYQhb�ZYRTSDU��MVXbDQMd�eJU�W��Á�Ob®d�á�P]�MÑ�ÎMRwQJÏ"d�b`Q	vTU�bDm2ZX^
mjVXbDÑºb�ZYRÈd2VYUfmj�Md»ZXRw^®QMW�RwQäZYeMU*WiUfb`V�d�e WiÎhbDd�U®gÇ�J�JZ�ZXeJU,VXU	RTW
Wi^®Ñ�U©^�SDU�VYeJUfbDm"d�b`�MWYU�m&�Â\°ZYeJUrU,S�bDvw�Mb`ZYRT^DQ&bDQMm�W]ZX^DV�b`ÏDUl^`_
ZYeJU�mjU�ÎhU�QMmjU,Qhd�\2WYU�Z�W,�
Í©�JVXRwQJÏ�blZXbD�JvwUfb`��U�àjÎMbDQMWiRT^DQ�Ñºb`QÂ\�RÈmjU,QtZYRÈd,bDvwvT\�vÈb`��U,vTvwUfm

QJ^jmjU�WOÑºb�\º��U�d�VXU�b�ZXU�m{gjÎhb`VYZYRÈd��JvÈb`VXvw\"b®W�ZYeJU�²©Ü�Wi�hd,d�UfWYWY^DV�W
_Û^DVb'QJ^jmjU¢ÈºU�b®d�e�eMb�S®UÇZXeJU9WXb`Ñ°U;d�^DQhd�U,ÎJZU�àjÎJVXU�WXWiRT^DQMW)_Û^®V
ZYeJU��MQJRwS®U,V�WYbDv{VY^®vwU�d,^DQMd,U,ÎjZ�W;RTQ Ç ÒÉÈ Ú �9Í©�)ù%ZXbDáDU�WlbDmjS�b`QJÜ
ZXb`Ï®U�^`_�ZXeJU�VYU�ÎhU,ZYRwZYRTSDU�WiZYVX�Md�ZY�JVXU�^D_ÇbºZ]\ÂÎJRÈd,b`v)ZXbD�JvTU�b`�#�Â\
d,bDd�eMRwQJÏrZXeJUrWYb`ZYRÈW�IhbD�JRTvwRwZ]\�VXU�WY�JvwZÇ_Û^®VÇU�b®d�eºQJ^jmjUlvÈb`��U,v.bDWÁRwZ
RTW;U�S�b`vT�Mb�ZXU�m{�Ánu_�b°vÈb`��U,vsVYUfd��JV�W,gJZYeJU�Q	ZYeJU�VYU�RÈW;QJ^"QMU,U�m2ZX^
VYU�U,S�b`vT�Mb�ZXU�ZXeJUºWYb`ZYRÈW�IhbD�JRTvwRwZ]\	^`_ZXeMb�Z�QJ^jmjU � ZYeMU�ÎMVYU�StRT^D�hW
WYb`ZYRÈW�IhbD�JRTvwRwZ]\ºVYUfWi�Mv[Zld�b`Q	WiRTÑ°ÎJvw\&�hU�VXU,�MWYU�m|�
÷�b®d�eJRwQMÏ'd�b`Q�ÎJVY^jmj�hd�UOmjVXbDÑºb�ZYRÈd�ÎhU�Vi_Û^®VYÑºbDQMd�U�RwÑ°ÎJVX^�SDU,Ü

Ñ�U�QtZXW©�J�jZrR[ZrÑºb�\�VXU�ãt�JRTVXU�d�^®QMWiRÈmjU�VXbD�JvwU�bDmJmjRwZYRT^DQhb`v�W]ZX^DVYÜ
b`ÏDU®��÷�b®d�eJRwQMÏ d,bDQËb`vÈWi^äRwQtZXU,V�bDd»Z	bDmjS®U,V�WiU�vw\äÞ;R[ZXeË�Mb®d�átÜ
P]�JÑ°ÎJRwQMÏË��U�d,bD�MWYU>_Û�JvTv�mJU,Î�U,QMmjU�QMd�\ RTQj_Û^®VYÑºb�ZXRw^®Q RTW³QJ^DZ
b�S�bDRwvÈb`�MvwU©_Û^DV9d�bDd�eJUfm&VXU�WY�JvwZXW��
Í'ùÇ�)�%pJ��q�bDvwÏ®^DVXR[ZXeJÑºW©^D_ ZYU�Q��hWiU°eJU��JVYRÈWiZYRÈd,W'ZY^	Ï®�JRTmJU

ZYeJU�WiUfb`V�d�e��Â\íWYU,vTU�d»ZXRwQMÏ*ZYeMU&QJU,àtZºmjRÈW1P]�MQMd»Z�^DQ>Þ;eJRÈd�eíZX^
�JVXbDQMd�e|��qOeJU�WYU�eJU��JVYRÈWiZYRÈd,WOZ]\ÂÎJRÈd,bDvwvT\"ZXVY\2ZY^ºÑºb�àjRTÑ°RTWYU�ZYeMU
UQR.U�d»ZXRwS®U,QJUfWYWÁ^`_s�9÷�ù �t\ºWYU,vTU�d�ZYRTQJÏ�mjRÈWÉP]�JQMd»Z�W�Þ;eJRTd�e2^jd,d��MV
_ÛVYUfã®�MU,QtZYvT\"RTQ*WiÑºb`vTv|mjRÈW1P]�MQMd»ZXRw^®QMW�Ò¼ôMVYU�U,Ñºb`Q �fÙDÙ®ö®Ú ��l^�ÞOÜ
U,SDU�V�g©ZYeMU�WYU³ZXU�d�eJQMRTãt�JUfW#mj^èQJ^`Z#Þ�^DVXáèÞÁU�vwv�Þ;RwZYeçÑ°^jmJb`v
ÎJVY^®�JvTU,ÑºW"��U�d�b`�MWYUcZXeJU,\%VXU,vT\%_Û^DV2ZYeJU�RwV�UQR.U�d�ZYRTSDU�QJU�WXW&^®Q
IMQMmjRTQJÏ9ZXeJUOWYbDÑ�UÁmjRTWÉP]�JQMd�ZXW3VXU�d��MVYVXRwQMÏ9RwQ�Ñ��JvwZYRTÎJvTU�mjRÈWÉP]�JQMd»Ü
ZYRT^DQMW���qOeJRTW©RÈW©vTRTáDU,vT\	RwQ³QJ^DQJÜÉÑ°^jmJb`v3ÎJVX^D�JvTU,ÑºW�g.^`ZYeMU,VXÞ;RTWYU
Ñ�^tW]Z�ÎJVY^®�JvTU,ÑºW�Þ�^D�MvTmÄ��U&ZXVYRTSÂRTbDvwvT\ÄWYb`ZYRÈW�IhbD�JvTUDg��J�jZ°R[Z�RTW
vwUfWYWÁvwRTáDU�vw\°RTQ&Ñ°^jmJb`v.ÎJVX^D�MvwU�Ñ°WÁÞ;eJU�VYU©�JQMWXb�ZYRÈW�Ihb`�JRTvTR[Z]\ºd,bDQ
�hU�d�b`�MWYU�m&�t\2Ñ°^ÂmMb`v|WY�J�jÜuÎJVY^®�JvTU,ÑºW,�
Í'�sùäZXb®d�áÂvwUfWÇZXeJRÈW;ÎJVX^D�JvTU,Ñß�Â\"�hWiRTQJÏºb�eJU,�JVXRÈW]ZXRTd'Þ;eJRÈd�e

ZYVXRwUfW�ZY^9Ñºb�àjRTÑ°RTWYU�ZYeJU�U�R�Ufd»ZXRwS®U,QJUfWYW{^D_j�MbDd�á(P]�JÑ°ÎJRTQJÏM�)qOeJRTW
RTW�mj^®QJU;�Â\��JV�b`QMd�eMRwQJÏ�IMV�WiZ�^®Qºb'mJRTWÉP]�JQMd�ZYRT^DQ°Þ;R[ZXe�ZYeJU9^®vTmjÜ
U�WiZ;mJU,Î�U,QMmjU�QMd�RTU�W�Ò��9^®VYVX^jd�áÂW ��Ù®ÙtøDÚ ��qOeJU�mjRTWÉP]�JQMd�Z9Þ;R[ZXeJRTQ
ZYeJUfWiU'mjRTWÉP]�JQMd�ZYRT^DQMW�RÈWOd�eJ^®WYU,Q"�hWiRTQJÏ°�DU�VY^tWivT^�ÞÐbDQMm�SÄb`QMÏ@õ W
ÞÁU�RwÏ®e®ZXU�m�^jd�d��JVXVYU�QMd�UfWseMU,�JVXRTWiZYRÈdrÒ¼�®U,VX^®WYvw^�ÞíîlSÄb`QMÏ �fÙDÙ6ö®Ú
Ò ZYeMUÁ�6S eJU,�MVYRÈW]ZXRTdÇeJU,VXU�b`_ ZYU�V Ú g�bl�;÷�ùÜÉÑºb`àÂRTÑ°RTWYRTQJÏ9eJU��JVYRÈWiÜ
ZYRÈd`�æn�Q%b®mJmjRwZYRT^DQ|g9Í'�sù�VXU�mJ�Md�UfW°ZYeJU³WiRTÝ,U#^D_'ZXeJUcWYU�bDVXd�e
WiÎMb®d�U;�Â\��MWiRTQJÏ�WYRTÑ�RTvÈb`VeJU��JVXRTWiZYRÈdOZYUfd�eJQJRÈãt�JU�WZY^�WYU,vTU�d�ZZYeMU
^DV�mjU,VORTQ�Þ;eMRTd�eT²©ÜuWY�Md,d,U�WXWi^®VXWÁ^`_�b�QJ^jmjU�b`VXUrU�àjÎMb`QhmjU�m{�

÷ G�Øøf©C�IM�iEyi × f9zJ��Ø��YN®C3zJ�]GÁElN
n�Q�^®VXmJU,V�ZX^�mjU�ZXU,VXÑ�RTQJU9Þ;eMRTd�e°^DÎJZYRTÑ�RÈWXb�ZYRT^DQhWb`VXU;UQR.U�d�ZYRTSDUDg
Í©�)ù�ehbDWºd�^®Q/IMÏ®�JVXb`ZYRT^DQä^DÎjZXRw^®QMW°ZY^�ZX�JVYQ%^®Q%bDQMmä^�RË^®V
S�bDVY\©b`vTv`^`_tZYeJUÁb`��^�SDU�^DÎjZXRwÑ°RÈWYb`ZYRT^DQMW��^S�UeMb�S®U3VX�JQ�Í'�sù	RTQ
S�bDVYRT^D�hWÁd,^DQ/IMÏ®�JV�b�ZYRT^DQhWÇ^®Q�WYU,S®U,V�b`vhZYU�WiZ9Wi�MR[ZXU�W����lvwv)W]Z�b�ZYRÈWiÜ
ZYRÈd,W°VXU,Î�^DVYZYU�m _Û^DVºÍ'�sùõbDVYU2_Û^DVºVX�JQMW°^®QäÑºbDd�eMRwQJUfW°Þ;R[ZXe
b`ÎJÎJVX^�àjRwÑºb`ZYU,vT\�ZYeJU�WYÎhU�U�m2^`_)b°pjù{�lo9÷%Plv[ZXVXb � b`QMm2Þ;R[ZXe
�(s�ù a*�%^`_3Ñºb`RTQ�Ñ°U�Ñ�^®VY\®�
qOeJU�d,^DQ/IMÏ®�JV�b�ZYRT^DQhWÇZXeMb�Z9Þ�U'ZYUfW]ZXU�m	b`VXU �

úôûÉü·ýÂ�,��þ�ÿ���� pÂU�vwUfd»Z�b`Q³^DvÈmjU�WiZ�mjRÈW1P]�JQhd»ZYRT^DQíbDQMmc�hWiU�ZYeMU
�6S eJU,�JVXRÈW]ZXRTd�ZX^�WiU�vwUfd»ZÁb�mjRTWÉP]�JQMd�ZÁRTQºR[Z�b`QMm°Þ;eJU,ZYeJU�VZX^
�JV�b`Qhd�e�Î�^®WYRwZYRTSDU;^DVÇQJU,Ïtb�ZYRTSDU¢IhVXWiZ���qOeJRÈWRÈW�ZXeJU9�Mb®WiRÈW�_Û^®V
ZXeJU�^`ZXeJU,V9d,^DQ/IMÏ®�JV�b�ZYRT^DQhWÇ��U,vT^�Þ��

ÿ���� PlWYU#ZYeMU³�6S eMU,�JVXRTWiZYRÈd	ZX^ WiU�vwUfd»Z2b mjRTWÉP]�JQMd�Z&_ÛVX^DÑ
bDvwvrmjRÈW1P]�JQhd»ZYRT^DQhW�bDQMmüÞ;eMU�ZYeMU,V2ZY^Ð�JVXbDQMd�eüÎ�^®WYR[ZXRwS®Uc^®V
QJU�Ï®b`ZYRTSDU:IMVXWiZ��
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 ���������� ���� ����� ��� ���! "� �#� $%
  &	'�
��²[¯D��¥u¡�µ,A)( C�*�D *�B *�B *�B B�F + B,+ H B�C *�B
A�( C�B!- *�B B�D *�B B�F + D - *�B *�B
.Á¸�±t¯®ª�§°Ì®±®��´�¸�¡]¢¤£�� C�F�/ *�B B�D *�B B�F + B!* / + *�B
.Á¸�±t¯®ª�§°Ì®jª�¥�¢�¡]¢[£f� D)0(D *�B B�D *�B B�F + C / H *�B
1Áªr »¸, Y¹®¢[±®´ D)+(C *�B *�B *�B D / C H D *�B
1Áª ½ ¸, Y¾,2 · §�t¢¤±®´ D)0�+ *�B *�B *�B / + + H - B�C
1Áªr¥���§�¸,±`¡]¢¤  ½ «i¸�±® Y¹®¢[±®´ /�+(D B!* H *�B / + * / H 0
1Áª�À��æ C�B�F *�B *�B *�B C + B,+ H B!/ *�B
1Áªr±tª,«]§�¸�²¤¢¤¥]¸,¡]¢¤ªf± C�F`B *�B *�B *�B B�F + D 0 B,+ *�B

q3b`�JvTU s/� q)^`ZXbDv|q)bD�JvTU�b`�JàÀõ Ù`ù ÎJVX^D�JvTU,ÑºWOWY^DvTSDU�m�b`Qhm2ùÇVY^�S�b`�MvwU�¿^\	ÎMVY^®�JvwU�ÑºW;Wi^®vwS®U�m

3 ��4rü6587:9;4·ý=<��j��>@?�ýA� pÂU,vTU�d�ZÇbrmjRTWÉP]�JQMd�ZÇb�Z�V�b`QMmj^®Ñ	gDb`QMm
�JVXbDQMd�e�QJU,Ïtb�ZYRTSDU'^DQ�RwZ½IMVXWiZ��

3 ��4rü6587:9CBD5��)>¼�)>E?�ýA� pÂU�vwUfd»Z©b&mjRTWÉP]�JQMd�Z©b�Z©VXbDQMmj^DÑ	gh�J�jZ
mj^�ZXeJU©Î�^®WYRwZYRTSDU�Ò¼RwQhW]ZXU�bDm"^`_{ZYeMU©QJU�Ï®b`ZYRTSDU Ú �JVXbDQMd�eôIMV�WiZ��

F 5Ä�D�J��G6>E46<C� q)�JVXQ�^`Rcd,b®d�eJRwQMÏM�
F 5��3�M�)H'I�J67KBL>E46<C� qs�MVYQ	^�R*�hbDd�á(P]�JÑ°ÎJRTQJÏ
F 5Ä��ýM7>��4.�)>¼�2�3����4)��G6>E46<C� q)�JVYQÄ^`RäWiU�Ñºb`QtZYRÈd��JVXbDQMd�ejÜ
RwQJÏ

F 5ONQPSRQ� qs�MVYQ	^�R³�h^Â^DvTU�bDQ�d,^DQMWiZYV�b`RTQtZ�ÎMVY^®ÎMb`Ïtb�ZYRT^DQ
F 5O4;5h�#7>�OûT>¼�f�j�)>T584U� q)�JVYQ�^�R³QJ^DVXÑºb`vTRwÝfb�ZYRT^DQ
P9Qj_Û^®ViZX�JQMb�ZXU,vT\Dg®ÞÁU;b`VXUOQJ^`Z�\®U�ZWYb`ZYRÈW�IhU�m�Þ;R[ZXe�ZYeJU;áÂRTQMmJW

^`_ÁZYUfW]Z�W'ZYeMb`ZrÞ�U°eMb�SDU��hU�U,Qíb`�MvwU�ZY^#mj^h��S�U°ÞÁ^®�JvTmcÎJVXU�Ü
_ÛU,V9ZY^°ZYUfW]Z9^®Q#bDd»ZX�Mb`v)mjU�WXd�VXRwÎJZYRT^DQ�vw^®ÏDRÈdrátQM^�Þ;vwUfmjÏDU'�MbDWYU�W�g
bDW�ZYehb�Z°RTW�Þ;eMb`Z°Í'�sù�RTW�mjUfWiRTÏDQJUfmí_Û^®V��í�9^�Þ�U,S®U,Vfg3ZYeJU�VYU
b`VXUlS®U,VX\�_ÛU�ÞËmjUfWYd,VYRTÎjZYRT^DQ&vw^®ÏDRÈd;áÂQJ^�Þ;vwUfmjÏDUl�MbDWYU�WÇZYeMb`Z��hWiU
ZYeMUÇÑ°^DVXU�ÜuÎh^�Þ�U,VY_Û�JvDd,^DQMWiZYVX�Md�ZXW|ÎMVY^�SÂRÈmjU�mr�Â\rÍ©�)ù9��a#^®WiZ)^D_
^D�MVsZXU�WiZYRTQJÏ©ehbDWsZYeÂ�MW3�hU�U,Q°b`Ïtb`RTQMW]ZsZYU�WiZWi�MR[ZXU�W)_Û^DV3ÎJVX^DÎ�^®WYR[Ü
ZYRT^DQhb`vJÑ°^jmJb`vhvw^®ÏDRÈd,W�g`�MWYRwQMÏrZYeJU9ÎMVY^®Îh^tWiRwZYRT^DQMbDvjÑ°^ÂmMb`vJvT^DÏ®RTd
RTQ®ZXU,VY_¼bDd,UÁ_Û^®VÇÍ'�sù9�`S³U;eMb�S®U�ZYU�WiZYUfmºb`Ïtb`RTQMW]Z�ZXeJUOZYUfW]ZÇWY�JRwZYU
_Û^DVlZYeJU�q)bD�JvwUfb`�jàvõ Ù`ù ÎJVX^DÎ�^®WYRwZYRT^DQMbDv|Ñ°^ÂmMb`vsvT^DÏ®RTd�d,^DÑ°ÎMbDViÜ
RÈWi^®Q�Ò¼�lU,�JU�VXmJRwQJÏ%î pjd�eÂÞ�U,QMmJRwÑºb`QMQ ��Ù®Ù`_®Ú b`QMmHb`Ïtb`RTQMW]Z
b	d�^®vwvTU�d�ZYRT^DQ�^`_OVXbDQMmj^DÑ _Û^DVXÑ��JvÈb`U�RwQMR[ZXRTbDvwvT\cÏ®U,QJU�VXb`ZYU�m³�Â\
�9�hW]Z�bDmÂZlbDQMm�pJd�eJÑ°RTmÂZ�Ò¼�9�hW]Z�bDmÂZlî pjd�eJÑ°RTmjZ ��ÙDÙÂø`Ú � V
qOeJU�q)bD�JvwUfb`�jàvõ Ù`ù ZYUfW]Z9WY�JR[ZXU�d�^®QMWiRÈWiZXW�^`_�WiU�SDU,V�b`v{d,vTb®WYWYU�W

^`_�_Û^®VYÑ��JvÈb`U Ò¼UD� ÏM�XW�Y[Z=\�]�^ Ú g9RwQË�h^DZYeËÎMVY^�S�b`�MvwUcbDQMmèQJ^®QjÜ
ÎJVX^�S�b`�JvTU�_Û^®VYÑºW�g._Û^DV'U�bDd�e³^`_�VÄg^V]¾&g|b`QMm ¿^\)��ôM^DV'U�bDd�e
d�vÈbDWXW�^D_;_Û^DVXÑ��JvÈbJg sJ� U�àJbDÑ�ÎMvwUfW�^`_lWY�JÎJÎ�^®WYU�mJvw\ÄU�àjÎ�^DQJU�QjÜ
ZYRÈb`vTvT\cRTQMd�VXU�b®WiRTQJÏ	mjR�_"d,�Jv[Z]\�b`VXUºb`�jZX^DÑºb�ZXRTd�b`vTvw\*Ï®U,QJU�VXb`ZYUfm
_ÛVX^DÑ bÐ�MbDWYRÈdcÎMb`ZiZXU,VXQËÞ;eJRÈd�eHRTQMd,^DVXÎh^®VXb`ZYU�W&_ÛU�b`ZY�JVXU�W�RTQjÜ
ZYU�QMmjUfmÄZY^³Ñ°bDáDU°ZXeJU"_Û^®VYÑ��JvTbDU"eMbDVXm�ZX^cWi^®vwS®UD�*qOeJU"ZYU�WiZ
Ñ°U�ZXeJ^jmj^DvT^DÏ®\#RTW'ZX^�b®WYd,U,VYZXb`RTQ*ZXeJU°QÂ�JÑ���U,V�^D_ÇZYeMU�vÈb`VXÏDUfW]Z
_Û^DVXÑ��MvTbº^D_U�b®d�e	Z]\tÎ�U�Þ;eMRTd�e#ZXeJU�WY\jW]ZXU,ÑÔRÈWlb`�MvwU�ZY^2WY^DvTSDU
Þ;RwZYeJRTQ ��ö`ö WYU�d�^®QMmJWO^D_÷�ùÁPËZXRwÑ°U®�
qOeJU©d,^DÑ°ÎJvTU�ZYU9ZYU�WiZ�WY�JRwZYUld,^DQtZXbDRwQhW � g ��Æ �rÎJVY^®�JvTU,ÑºW a q3b�Ü

�JvTU s WYeJ^�Þ9W{ZXeJU�ZY^`Z�b`vtQÂ�JÑ���U,V�^`_hÎJVY^®�JvTU,ÑºW)WY^DvTSDUfm"ÒÛÞ;RwZYeMRwQ
��ö6ö W�^`_�÷�ùÇPúZYRTÑ°U Ú �Â\>S�bDVYRT^D�MW°d,^DQ/IMÏ®�JV�b�ZYRT^DQhW�^D_rÍ'�sù
b`QhmºeJ^�Þ%Ñºb`QÂ\�^D_.ZYeJU©ÎJVY^�S�bD�JvwU�¿^\"_Û^DVXÑ��JvÈb`U9Þ�U,VXUlWY^DvTSDUfm
Þ;RwZYeJRTQ�ZYeJUrZXRwÑ°U�vTRwÑ°RwZ��
` ��±®�2¥�¢[¯D�Xµ¼�X�J�� X¡�ª�¨9¡]¹t¢¤¥�¡]�X¥u¡]¢[±®´³¢¤¥�¡]¹Â¸,¡�ª · «�«]��¥ · ²�¡]¥º¸�Dµt²�¦&¯D¢¤«]�X X¡]²�¦&¡]ª�¡]¹t�r¥u¡�«i¸,¢¤´f¹�¡9®«]ª ½ ²¤��§�ª,¨�ªfD¡]¢[§�¢¤¥�¢¤±t´�®«]ª�jªf¥�¢�µ¡]¢¤ªf±t¸�²{§�ª`¯t¸,².¥]¸,¡]¢¤¥uÅÂ¸ ½ ¢¤²¤¢�¡É¦�ÌJÃ¢�¡]¹tª · ¡�¡i¸,¾`¢[±®´�¢[±�¡]ª�¸� X �ª · ±`¡�ª · «¢¤±�¡]��±Â¯D�»¯�´�ª�¸�²hª�¨{ª�®¡]¢¤§�¢¤¥�¢¤±t´�¯D��¥� X«]¢¤®¡]¢¤ªf±�²[ª�´f¢¤ 9¥u¦D¥u¡]��§�¥�¿

qOeJU�VYUËRTW%býÞ;RÈmjUHS�bDVYRÈb`�MRwvTR[Z]\���U�Z]Þ�U,U�QõZYeJUçmjRJR�U�VYU�QtZ
Z]\tÎ�U�WÇ^`_._Û^DVXÑ��MvTbMgDÞ;RwZYe&WY^DÑ°U9^®ÎjZYRTÑ°RTWXb�ZXRw^®QMWmjV�b`Ñºb�ZXRTd�b`vTvw\
d�eMb`QJÏ®RwQMÏäZXeJU>��U,eMb�SÂRT^D�JV#��^`ZXeýãt�Mb`QtZYRwZXb`ZYRTSDU�vw\®g�RwQýWY^DvTStÜ
RwQJÏºÑ��Md�e#Ñ°^DVXU�mjR�_ºd,�JvwZ©ÎJVX^D�JvTU,ÑºW�gMb`Qhm#ã®�hb`vTR[Z�b�ZYRTSDU�vw\®gMRTQ
d�eMb`QJÏ®RwQMÏ"_ÛVX^DÑ bDQ³U,àÂÎ�^DQMU,QtZYRÈb`v�ÏDVX^�ÞOZYe³RwQÄWY^DvT�jZYRT^DQ³ZYRTÑ°U
ZY^�bDQ2bDvwÑ°^®WiZiÜ�d�^®QMWiZXb`QtZÁWY^DvT�jZXRw^®Q"ZYRTÑ°UD�qOeJRÈWÁRTW�RTvwvT�MWiZYV�b�ZYUfm
�t\°ô3RwÏh� � Þ;eJRTd�e2WieJ^�Þ9WZYeJU'bDd�ZY�MbDv�WY^DvT�jZYRT^DQ°ZXRwÑ°UfW_Û^®VÇZ]Þ�^
d�vÈbDWXWiUfW�^`_._Û^DVXÑ��MvTbDU9Þ;R[ZXe"S�b`VXRw^®�MW�^®ÎjZYRTÑ°RTWXb�ZXRw^®QMWÇmjRÈWXb`�JvTU�m{�
n�Q�^®QJUº^`_�ZYeMU�WYUºU�àJb`Ñ°ÎJvTU�WrZXeJU&ãt�MbDvwRwZXb`ZYRTSDU°RwÑ°ÎJVX^�SDU�Ñ°U,QtZ
RTW"mJ�JU#ZY^>d�bDd�eJRTQJÏ a RTQäZXeJUc^DZYeJU�V"RwZ&RTW&mj�JU#ZX^ WiU�Ñºb`QtZYRÈd
�JVXbDQMd�eJRTQJÏ°b`QMm2�MbDd�á(P]�JÑ°ÎJRTQJÏh�
qOeJU;VXU�WY�JvwZXW�RTQMmjRÈd,b`ZYU;ZXeMb�ZÇZYeJU9Ñ°^tW]ZU�R�Ufd»ZYRTSDUl^DÎjZXRwÑ°RÈWYb`Ü

ZYRT^DQ�_Û^DV�ZXeJRÈW�ZYUfW]ZÁWY�JRwZYU9RÈWWYU,Ñºb`QtZXRTdO�JV�b`Qhd�eJRwQMÏM�)qOeMU;QJU�àÂZiÜ
Ñ�^tW]ZYÜÉU�R�Ufd»ZXRwS®U"ZYUfd�eJQJRÈãt�JU	RTWºd�bDd�eJRTQJÏMg�_Û^®vwvT^�Þ�U�m>�Â\í�Mb®d�átÜ
P]�JÑ°ÎJRwQMÏM��qOeJU���U,QJU�IJZXW'_ÛVX^DÑ WYU,Ñºb`QtZXRTd��JV�b`QMd�eJRTQJÏhg�eM^�ÞOÜ
U,SDU�V�g`bDVYU;d,^DQMd,U,QtZYV�b�ZXU�m�RwQºb'_ÛU,Þ%d�vÈbDWXWYU�W�^`_�_Û^DVXÑ��MvTbDUDg`WY�Md�e
bDWQW�Y[Z=\#]#^2bDQMmbadcfe�RwQ>q3b`�JvTU s g)Þ;eJRÈd�eíÞ�U,VXU"mjU�WYRwÏ®QJU�m³ZX^
eMb�SDU�vÈb`VXÏDU�bDÑ�^®�JQtZXWl^`_VXU�mj�JQhmJb`QtZ©WY\ÂQ®Z�bDd�ZYRÈd�WiUfb`V�d�e|�9pÂU�Ü
Ñ°bDQtZYRÈd��JV�b`QMd�eJRTQJÏlb�S®^DRÈmJW.ZXeJRTW)VXU�mj�JQhmJb`QtZ3WYU�bDVXd�e�bDQMmrZYeÂ�MW
mj^ÂU�WÑ��Md�eº��U�ZiZXU,V�^DQºZXeJU�WYUld,vTb®WYWYU�WÇ^`_._Û^DVXÑ��JvÈb`U®��÷�b®d�eJRTQJÏ
RTW�SDU,VX\cU�R�Ufd»ZXRwS®U&^DQÄZXeJRÈW�ZXU�WiZ�WY�JR[ZXU&��U�d�b`�MWYU"^`_9RwZXW�vÈb`VXÏDU
b`Ñ°^D�JQtZ;^`_�WiZYVX�Md»ZX�JVYU®gjÞ;eJRÈd�e�VXU�WY�JvwZXWORTQ�ZYeJUr_ÛVXU�ãt�JU�Q®Z9VXU,ÎJÜ
U�ZYRwZYRT^DQ�^`_�WY�J�jÜuÎJVY^®�JvTU,ÑºW,�
qOeJU�eJU��JVYRÈWiZYRÈd,W�ÞÁU�VYU�^DQMvw\èU�R�Ufd»ZYRTSDU³_Û^DV#WY^DÑ°UÄd�vÈbDWXWiUfW

^`_OÎJVY^®�JvTU,Ñ RTQÄZYeMRTW�ZYU�WiZ�WY�JR[ZXUD��n�Q>Wi^®Ñ°U"d�vÈbDWXWiUfW'ZYeJU&�6S
eJU,�JVXRÈW]ZXRTdlÞ�b®WÏD^Â^jm{gÂWi�hd�e&bDWUg"h�RwQ&q3b`�MvwU s gÂb`QMm"RwQ2^`ZYeMU,V�W
R[ZºVXU�WY�Jv[ZXU�mäRwQ%Þ�^DV�WiU�Î�U,VY_Û^DVXÑ°bDQMd�U®gÇ�J�JZ"^�SDU,V�b`vTv�R[Z&b®d»ZY�JÜ
b`vTvw\ÄVXU�WY�Jv[ZXU�mäRwQ _ÛU,Þ�U,V°ÎJVX^D�JvTU,ÑºW���U,RTQJÏ�WY^DvTSDUfmíZXeMb`Qä�MW]Ü
RwQJÏ2ZYeMU"WiRTÑ°ÎJvwU�Vr^DvÈmjU�WiZiÜ IMV�W]ZreJU,�MVYRÈW]ZXRTdD��qOeMRTWrRÈWrÎJVX^D�MbD�Jvw\
mj�JU2ZY^³ZYeJU�_¼bDd�Z�ZXeMb�Z°ZXeJU��6S0eMU,�JVXRTWiZYRÈd2RTW°mjUfWiRTÏDQJUfmí_Û^®V
QJ^DQjÜuÑ°^jmJb`vÁÎJVY^®�JvTU,ÑºW�Þ;eMU,VXU�bDW�ZYeMU2^®vTmjUfW]ZYÜ,IhVXWiZ�eJU��JVYRÈWiZYRÈd
U,QJeMbDQMd�UfW��MbDd�á(P]�JÑ°ÎJRTQJÏM�
¼©�JV©WiUfd�^DQhm2ÎMVY^®Îh^tWiRwZYRT^DQMbDv|Ñ°^jmJb`v)vw^®ÏDRÈd'ZYU�WiZ©WY�JRwZYU��MWYU�W

býd�^®Ñ�Ñ°^®QßÑ°U�ZYeM^Âmõ_Û^DVäZYU�WiZYRTQJÏ�pj��qûmjU�d,RTWYRT^DQßÎJVX^jd�U,Ü
mj�JVXU�W'Ò¼ôJV�b`Qhd�^�î ù�bD�JvTv �fÙ`ù`ÆtÚ ZYehb�Z;eMbDWÁ��U,U,Q�bDmJbDÎjZYUfmº_Û^®V
�MWiU;Þ;RwZYe&ÎJVY^®Îh^tWiRwZYRT^DQhb`vjÑ°^jmJb`v>Vú�Â\ b Rw�MQMd�eJRTÏDvTRTb�bDQMm"pÂU�Ü
�MbDWiZYRÈb`QJR'Ò b RT�JQMd�eJRTÏDvTRÈbcî pÂU��MbDWiZYRÈb`QJR ��Ù®Ù`_tÚ g�b`QMmí_Û�JViZXeJU,V
VYU�IMQJU�mÄ�Â\Ä�9�MWiZXb®mÂZ�bDQMm pjd�eMÑ�RÈmÂZ	Ò¼�9�hW]Z�bDmÂZ°î pjd�eJÑ°RTmjZ
��ÙDÙÂø`Ú �|qOeJUÁÑ°U,ZYeJ^jm��hWiUfW)blVXbDQMmj^DÑæÏDU�QJU,V�b�ZX^DV{ZX^lÎJVX^jmj�Md,U
_Û^DVXÑ��JvÈb`U®g`Þ;R[ZXe°ZYeJU©d�eMb`V�bDd�ZYU,VXRÈW]ZXRTd�W)^D_.ZYeJUO_Û^®VYÑ��JvTbDU;�hU�RwQMÏ
d�^DQtZXVY^®vwvTU�mÄ�Â\>b*QÂ�JÑ��hU�V°^`_lÎMbDVXbDÑ°U�ZYU�VXW�� ÊÇbDd�e>_Û^DVXÑ��JvÈb
RTW©b"d�^®Q�P]�JQMd�ZYRT^DQ#^`_Dikj#Ü�d�vÈb`�MWYU�W�gJÞ;eJU�VYU�blj*Üud,vTbD�MWYU�RTW©b
mjRTWÉP]�JQMd�ZYRT^DQ	^`_Lj U,vTU,Ñ°U,QtZ�W,gjUfbDd�e�U,vTU,Ñ°U,QtZ9��U,RTQJÏºQJU,Ïtb�ZXU�m
Þ;R[ZXe2b�ÎJVX^D�MbD�JRwvTRwZ]\�^D_ ö � ö ���lQ2U�vwU�Ñ�U�QtZORÈW�U,RwZYeJU�V;b�Ñ°^jmJb`v
b�ZY^®Ñâ^D_�ZXeJU;_Û^®VYÑ µÀ²´³ ¬ g®Þ;eJU,VXU ¬ RÈW�R[Z�WiU�v[_sbmj*Üud,vTbD�MWYUDg`^®Vb�Z9ZXeJU�Ñºb�àjRTÑ��JÑ1Ñ°^ÂmMb`v)mJU,ÎjZXe ¯ g.b°ÎJVY^®Îh^tWiRwZYRT^DQhb`v|S�b`VXRwÜ
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No caching

No backjumping
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modal KT provable ’branch’ class formula number

Oldest-JW
No caching

No backjumping
No semantic branching

No BCP
No normalisation

ô3RwÏ®�JVYU �6� pj^DvT�jZYRT^DQ�ZYRTÑ°U�WO_Û^®VOZ]ÞÁ^ºq3b`�JvTU�bD�jàvõ Ù6ù ZXU�WiZXW

b`�MvwU&d�eM^®WYU,QÄ_ÛVX^DÑ ZYeJUon ÎJVY^®Îh^tWiRwZYRT^DQhb`vS�b`VXRÈb`�JvTU�W�Þ;eJRTd�e
b`ÎMÎhUfb`VRTQ°ZYeJU9_Û^DVXÑ��JvÈbJ� p2�l�MW]Z�bDmÂZ�b`QMm"pjd�eMÑ�RÈmÂZ��MWiUfm�Z]ÞÁ^
WYU�ZXW°^D_©_Û^®VYÑ��JvÈb`UDg�mjU,QM^`ZYUfm R ¿rqfsÐb`QMm R ¿tqMusgOd�eJ^Â^®WYRwQJÏ
nwvk�"b`QMmxnwv _ VXU�WYÎhUfd»ZYRTSDU�vw\®gJÞ;RwZYeyjzv Æ b`QMm ¯ v �
RTQ���^`ZXeíd,bDWYU�W��"qOeJU�ZYUfW]Z�WiU,ZXW�b`VXUºd�VXU�b`ZYU�m³�Â\*S�b`VX\ÂRwQJÏ{i
_ÛVX^DÑ|n ZY^ Æ`ö níg.ÏDRTStRTQJÏ2_Û^DVXÑ��JvÈb`U�Þ;RwZYeÄb2ÎMVY^®�Mb`�JRTvTR[Z]\#^D_
WXb�ZYRÈW�Ihb`�JRTvTR[Z]\rS�b`VX\ÂRwQJÏ9_ÛVY^®Ñ~} � ZY^m} ö g`b`Qhm�ÏDU�QJU,V�b�ZXRwQJÏ ��ö`ö
_Û^DVXÑ��MvTbDU©_Û^®V;U�b®d�e&RTQ®ZXU,Ï®U,V;S�b`vT�JU�^`_Li��!ní� �
qOeJU&Ñ°U�mJRTbDQíZYRTÑ°U�W�VYUfã®�MRwVXU�m³ZY^cZYUfW]Z�ZYeJU�WYb`ZYRÈW�IhbD�JRTvwRwZ]\

^`_©ZYeJU R ¿tq�s _Û^®VYÑ��JvTbDU&�MWYRTQJÏÄS�bDVYRT^D�hW�d,^DQ/IMÏ®�JV�b�ZYRT^DQhW�^D_
Í'�sùæb`VXU�ÏDRTSDU�Q*RwQ�ô3RwÏ®�JVYU s �ºÒ¼q)^�Ñ°bDáDU�ZYeJU�ÏDV�b`ÎJecVYUfbDmÂÜ
b`�MvwU�Wi^®Ñ�UÁ^`_jZXeJUÁd,^DQ/IMÏ®�JV�b�ZYRT^DQhW|Þ;RwZYe�WYRTÑ�RTvÈb`VsVXU�WY�JvwZXW)eMb�SDU
��U,U,Q°mjVX^DÎJÎ�U�m|� Ú qOeJUÁVXU�WY�JvwZXW)_Û^DV R ¿tqMu�bDVYUÁÏDU,QMU,V�b`vTvw\�WYRwÑ�Ü
RTvTbDV��
qOeJU�Ñ°^tW]Z'UQR.U�d»ZXRwS®U�^®ÎjZYRTÑ°RTWXb�ZXRw^®Q#_Û^DV©ZYeMRTW©ZYUfW]Z�WY�JR[ZXU�RÈW

b`Ïtb`RTQ2WYU,Ñºb`QtZXRTd'�JV�b`QMd�eMRwQJÏh��o9b`QMmJ^DÑßÎJVX^D�MvwU�Ñ°W;d�b`Q�eMb�SDU
vÈb`VXÏDU9b`Ñ°^®�JQtZXW^D_|^�SDU�VYvÈb`ÎJÎMRwQJÏ�WYU�bDVXd�e°��U�Z]Þ�U,U,Q"ZYeJU'mjRÝR.U,VYÜ
U,QtZ�mjRÈW1P]�JQhd»ZXWrRTQ³b�mjRÈW1P]�MQMd»ZXRw^®Q|g{Þ;eJRÈd�e³WYU,Ñºb`QtZYRÈd��JVXbDQMd�ejÜ
RTQJÏ*b�SD^®RTmJW��&qOeJU"Z]ÞÁ^#QJU,àÂZiÜuÑ�^tW]ZYÜÉU�R�Ufd»ZXRwS®U�^®ÎjZYRTÑ°RTWXb�ZXRw^®QMW
b`VXU&�hbDd�á(P]�JÑ°ÎJRTQJÏ³bDQMmí��^t^®vwUfb`Q d,^DQMWiZYV�b`RTQtZ�ÎJVX^DÎhb`Ï®b`ZYRT^DQ|g
Þ;RwZYe%�MbDd�á(P]�JÑ°ÎJRTQJÏ��hU�RwQMÏ�Ñ°^®VYU	UQR.U�d�ZYRTSDU2_Û^DVºRTQtZYU,VXÑ°U�mjRwÜ
b�ZXU�S�b`vT�JU�Wl^`_ti��!nígJÞ;eJU�VYU�ZYeJUy�YeMb`V�mjU�V���ÎJVX^D�JvTU,ÑºW©b`VXRTWYUDg
b`Qhmí�h^Â^®vwUfb`Q d,^DQMWiZYV�b`RTQtZ�ÎJVX^DÎMbDÏ®b�ZXRw^®Qí�hU�RwQMÏcÑ°^DVXU&U�R�Ufd»Ü
ZYRTSDU"_Û^DV�ZXeJU&vÈb`VXÏDU�V�S�b`vT�JU�W�^`_�i��!níg)Þ;eMU,VXUºZYeJU&_Û^DVXÑ��JvÈb`U
� ÿM«]¢[£`¢[¸�²¥]¸�¡]¢[¥uÅÂ¸ ½ ¢[²¤¢�¡É¦cª,¨���µ¼ �²[¸ · ¥���¥�¢¤¥�¸»£�ªf¢[¯®��¯ ½ ¦# i¹tª�ª�¥uµ¢¤±t´'¸' �ªf§ ½ ¢¤±Â¸�¡]¢¤ªf±�ª�¨{D«]ªfjªf¥�¢�¡]¢¤ªf±t¸�²h£f¸�«]¢w¸ ½ ²¤��¥�¨T«]ª�§ç¡]¹t�����X�jªf¥�¥�¢ ½ ¢[²¤¢�¡]¢¤��¥�¿� Ê®ª�«ÁÆ��sÿ³D«]ª ½ ²[�X§�¥�¢�¡�¹Â¸,¥ ½ ����±�¯®��§�ª�±t¥u¡�«i¸�¡]�»¯�¡]¹t¸,¡�Ã¹®��±¡]¹t�9ª,¡]¹t�X«�Â¸,«i¸,§��X¡]�X«]¥�¸,«]�©Å®¬D�»¯MÌ®¡]¹t�9�É¹Â¸�«i¯®±®��¥�¥���ª,¨|¨Èª�«]§ · ²[¸��¢¤¥Ç¯®�X¡]�X«]§�¢¤±®�»¯ ½ ¦��;���2¿

0.01

0.1

1

10

100

1000

5 10 15 20 25 30

m
ed

ia
n 

C
P

U
 ti

m
e 

(s
)

L/N

Oldest-JW
No caching

No backjumping
No semantic branching

No BCP
No normalisation

ô3RTÏD�JVXU s/� a#UfmjRTbDQ#Wi^®vw�jZXRw^®Q&ZXRwÑ°UfWO_Û^DV R ¿tq�s&_Û^®VYÑ��JvÈb`U

b`VXUcWiU�SDU�VYU�vw\ä^�SDU,V�d�^®QMWiZYV�b`RTQJU�m{g;WY^íZYeMU,VXUcRÈW�d,^DQMWYRÈmjU,V�b`�JvTU
WYd,^DÎ�U©_Û^®V9WiRTÑ°ÎJvTRÝIhd�b�ZXRw^®Q�Þ;eMU,QJU�SDU,V9b��JV�b`Qhd�eJRwQMÏ°d�eM^DRÈd�UrRTW
Ñ°b®mjUD��qOeJU9U�R�Ufd»ZXRwS®U,QJUfWYWÇ^`_{�h^Â^®vwUfb`Q"d�^®QMWiZYV�b`RTQ®ZÎMVY^®ÎMb`Ïtb�Ü
ZYRT^DQcbDvTWY^&eJU�vwÎhWlZX^&U,àÂÎMvTbDRwQcZYeJU�UQR.U�d�ZYRTSDU,QMU�WXWl^D_ÁWiU�Ñºb`QtZYRÈd
�JVXbDQMd�eJRTQJÏ°_Û^DVlZYeJU�^�SDU�VXd,^DQMWiZYV�b`RTQJU�m&_Û^DVXÑ��MvTbDUDghb®WlWY\ÂQ®Z�bDd�Ü
ZYRÈd�JV�b`QMd�eMRwQJÏ9mJ^tUfWsQM^`Z3bDvwvT^�ÞÄbDW|Ñ��Md�e���^Â^DvTU�b`Q�d,^DQMWiZYV�b`RTQtZ
ÎJVY^®ÎMb`Ïtb�ZXRw^®Q|�
qOeJUÁ^`ZXeJU,V)^DÎjZXRwÑ°RÈWYb`ZYRT^DQMW)b`VXUÑ��Md�e�vwUfWYW)UQR.U�d�ZYRTSDUÇRTQ�ZXeJRTW

Wi�JRwZYU®��n�Q&ÎMbDViZXRTd,�JvTbDV�gÂd,b®d�eJRTQJÏ�RÈWÁQM^`ZOUQR.U�d»ZXRwS®U'b`Z�bDvwvÉ��qOeJRTW
RTWº��U�d�b`�MWYUDgOÞ;RwZYeüWY�Md�eèbíWiÑºbDvwv9QÂ�JÑ��hU�V"^`_rvTR[ZXU,V�b`vÈW,g�ZYeMU
ÎJ�JVXU,vT\�ÎJVX^DÎ�^®WYR[ZXRw^®QMb`vjÎJVX^D�MvwU�Ñ°WÇb�ZÇmjU�ÎjZYe � d,bDQºb`vTÞ�b�\jW���U
Wi^®vwS®U�m mJU�ZYU�VYÑ°RTQJRÈW]ZXRTd�b`vTvw\®gÁb`Qhm Î�U,VY_Û^DVXÑºb`QMd,U2RÈW�ZYeJU�VYU,_Û^DVXU
mjU,Î�U,QMmJU,QtZ�^DQ�ZYeMUºU!_"d�RTU,QMd,\c^D_�ÎJVX^DÎ�^®WYRwZYRT^DQMbDv�VYUfbDWY^DQJRTQJÏ
b�Z3mJU,ÎjZXe ö �÷�bDd�eMRwQJÏlRTW)ZYeÂ�MW)RTQJUQR.U�d�ZYRTSDU��hUfd,b`�hWiUÁZYeJU�VYU�b`VXU
QJ^reMb`V�m�Ñ°^jmJb`vhWi�J�JÜÉÎJVX^D�MvwU�Ñ°W)ZX^rd�bDd�eJU®�)�l^DVXÑ°bDvwRÈWXb�ZYRT^DQ�RTW
vTbDVYÏ®U,vT\©RTQJUQR.U�d�ZYRTSDU�eJU,VXUÇ��U�d�b`�MWYUZXeJUÁ_Û^DVXÑ��JvÈb`U�b`VXUÁb`vTVXU�bDmJ\
RwQ	d�^®Q�P]�JQMd�ZYRTSDU�QJ^®VYÑºb`v�_Û^®VYÑ	�
�l^DQJU�^D_�ZYeJU�eMU,�JVXRTWiZYRÈd,W©b`VXU�ÎMbDViZXRTd,�JvTbDVYvT\"U�R�Ufd»ZYRTSDU�Þ;R[ZXe

ZYeJRÈW2ZYU�WiZ*Wi�MR[ZXUDg©WY^%d�eMb`QJÏ®RwQMÏ eJU��JVYRÈWiZYRÈdcÑºbDmJU³vTR[ZYZYvTUímjR[_ Ü
_ÛU,VXU,QMd,UD��qOeJU��6S eJU��JVYRÈWiZYRÈd*RÈW2RTQJU�R�Ufd»ZYRTSDU���U�d,bD�MWYU*ZYeMU
mjRTWÉP]�JQMd�ZXW©b`VXU�VXbDQMmj^®Ñ�vT\&Ï®U,QJU�VXb`ZYUfm2Ñ°^jmJbDv)WY�J�jÜÉ_Û^DVXÑ��JvÈb`U®g
b`QMmÐZXeJU*vÈb`VXÏDU#QÂ�JÑ���U,V2^`_�mjRJR.U,VXU,QtZ&Î�^®WXWiRT�JRTvwRwZYRTU�W2Ñ°U�b`QhW
ZYeMb`ZÇb`QÂ\�Ï®RwS®U,Q°Wi�J�JÜ�_Û^®VYÑ��JvTb'RÈW��JQJvTRTáDU,vT\�ZX^�^jd,d��MVRwQºÑºbDQt\
mjRTWÉP]�JQMd�ZYRT^DQMW���qOeJU'^DvÈmjU�WiZiÜ IMV�W]ZÇeMU,�JVXRTWiZYRÈd©RTWÁRwQMUQR.U�d»ZXRwS®U©��U�Ü
d,b`�hWiU®g|_Û^DV�_Û^DVXÑ��JvÈb`U°RTQ>d�^DQ�P]�JQMd»ZXRwS®UºQJ^DVXÑºb`v�_Û^®VYÑ	g)U,SDU�VY\
mjRTWÉP]�JQMd�ZYRT^DQ#b�Z9mjU�ÎjZYe ö eMb®WOZYeJU�WXb`Ñ°Ux�YbDÏDU��J�
�lv[ZXeJ^D�JÏ®eæZYeJUÐq)bD�JvwUfb`�jàvõ Ù`ù b`QhmHV�b`Qhmj^DÑ�ZYU�WiZ³WY�JRwZYU�W

WieJ^�Þ�eJ^�Þ�^®�JV�^®ÎjZYRTÑ°RTWXb�ZXRw^®QMW�Î�U,VY_Û^DVXÑ ^DQ>ÎMVY^®Îh^tWiRwZYRT^DQMbDv
Ñ�^jmJbDv�vw^®ÏDRÈd,W�glQJU�R[ZXeJU,VcRTW	S®U,VX\èÏD^Â^jmü_Û^®V�^®�JV#ÎJ�JVXÎ�^®WYU�W��
n�Q³ÎMbDViZXRTd,�JvÈb`VfghZXeJUºd�^®vwvTU�d�ZYRT^DQ�^`_ÇV�b`QMmJ^DÑÔ_Û^DVXÑ��MvTbDU�eMb®Wrb
Ñ�^jmJbDvÁmjU�ÎjZYe ^`_ � bDQMmíÑ°^®WiZ�^`_;ZXeJU2d,^DÑ°ÎJ�jZ�b�ZXRw^®QMb`v�mjR[_ Ü
Ihd��JvwZYRTU�W	ehb�SDU*ZX^èmj^%Þ;R[ZXeËZXeJUÄRwQJRwZYRÈb`v�QJ^DQjÜuÑ°^jmJb`v�d�^®Ñ�Ü
Îh^®QJU,QtZ��¦SèeMU,Qæ�MWiRTQJÏäZYeJUÄb`vTÏD^®VYRwZYeMÑ _Û^®V#Wi�J�hWi�JÑ°ÎjZXRw^®Q
ZYU�WiZYRTQJÏ�Þ;RwZYe"brVXU�bDvwRÈW]ZXRTdOk�� ÞÁU;U,àÂÎ�U�d�ZZY^�U�QMd�^®�JQtZYU�VeMb`V�m
ÎJVY^®�JvTU,ÑºWsÞ;eMU,VXUÁZXeJUOeMb`V�mjQJUfWYW3d�^®Ñ°U�W)_ÛVY^®Ñ ZYeMU�QÂ�JÑ��hU�V�^`_
Wi�Md�d�UfWYWY^DV�W)ZYeMb`ZÁeMb�S®UÁZX^���U©d�^®QMWYRTmjU�VYUfm°b`QMm�ZYeMU,RTVÇRTQ®ZXU,V�bDd�Ü
ZYRT^DQ	Þ;R[ZXe	ZYeJU�QJ^DQjÜuÑ°^jmJb`v|d,^DÑ°Îh^®QJU,QtZf�ÁqOeJU�q3b`�MvwUfb`�jàvõ Ù`ù
_Û^DVXÑ��JvÈb`U#eMb�S®U	ZYeJRÈW&_Û^DVXÑ�g;�M�jZ&ZXeJU,VXUcb`VXU	ZY^Â^í_ÛU�Þ6eMb`V�m
d�^DvTvTU�d»ZXRw^®QMWÁZYeJU�VYUrZX^°S�bDvwRÈmJb`ZYUr^D�JV;^®ÎjZYRTÑ°RTWXb�ZXRw^®QMW�gJb`QMm2ZYeMU
VYU�ÏD�JvÈb`V�W]ZXVY�Md�ZY�JVXU�^`_9ZXeJU�_Û^DVXÑ��JvÈb`U2ZYU�QMmJW�ZY^ÄU�àJbDÏDÏDU�VXb`ZYU
ZYeJU��JZYRTvwRwZ]\2^D_)ZXeJU�d�bDd�eJRTQJÏº^DÎJZYRTÑ�RÈWXb�ZYRT^DQsgJÎMb`VYZYRÈd��MvTbDVYvT\"_Û^®V
WYb`ZYRÈW�IhbD�JvTU�Ò¼QJ^DQjÜuÎJVX^�S�b`�JvTU Ú _Û^DVXÑ��MvTbDUD�
¼©QJU"ZYU�WiZ�Þ;RwZYe b*átQM^�Þ;vwUfmjÏDUº�Mb®WiU"ZYeMb`Z�ÞÁU&eMb�SDU"��U,U�Q

b`�JvTU"ZX^³mj^³RTW�ZY^³ZXbDáDUºZXeJU�K�ðEL6M@N%áÂQJ^�Þ;vwUfmjÏDU&�MbDWYU2bDQMm
d�^DQhW]ZXVY�Md�Z�S®U,V�WiRT^DQhW�^`_'R[Z°ZXeMb�Z"b`VXU	bDd,d,U,ÎjZ�b`�JvTU2ZY^ÄôMbt÷�qrg
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Í'�sùÄb`QMm°éºê{ëÛì`��éºê{ëÛìÁÞObDW3�JQMbD�JvTUÁZX^rÎJVY^jd,U�WXW|ZXeJRTWátQM^�Þ;v[Ü
U�mJÏDU��Mb®WiU�Þ;RwZYeMRwQ#_Û^®�JVleM^D�JV�W,gM�J�jZ©��^`ZXecôMbÂ÷�qçb`QMm#Í'�sù
d,bDQ	ÎJVY^jd,U�WXWOR[ZlRTQ#b`��^D�jZ s�ö`ö WYU�d�^®QMmJW��ÁqOeJUrZXRwÑ°UfWO_Û^DV;ZXeJU
S�b`VXRw^®�MW�d,^DQ/IhÏD�JV�b�ZXRw^®QMW�^D_lÍ©�)ùâvT^®b®mjRwQMÏ#ZYeJRÈW�áÂQJ^�Þ;vwUfmjÏDU
�Mb®WiU�b`VXUrÏDRTSDU�Q&RTQ	q3b`�MvwU Æ �
n�QºZYeJRÈWÁZYUfW]ZÁZYeJU'Ñ°^®WiZÁRTÑ�Î�^DVYZXbDQtZÁ^DÎJZYRTÑ�RÈWXb�ZYRT^DQ&RTWÁ�MbDd�átÜ

P]�JÑ°ÎJRTQJÏMgh_Û^DvTvT^�ÞÁUfm2�Â\	d,b®d�eJRwQMÏM��n�Q	_¼bDd»ZfgMÞ;RwZYe*�hbDd�á(P]�JÑ°ÎjÜ
RTQJÏ°ZY�JVXQJUfm2^`R*ZYeMU�áÂQJ^�Þ;vwUfmjÏDUr�Mb®WiU�d�b`QJQJ^DZ9�hU�ÎJVY^jd,U�WXWiUfm
RTQ ��ö g ö`ö6ö WiUfd�^DQhmJW,�3pÂU,Ñºb`QtZXRTd��JV�b`Qhd�eJRwQMÏ;RTWsQJ^`ZsU�R�Ufd»ZXRwS®U�RwQ
ZYeMRTW�áÂQJ^�Þ;vTU�mjÏ®U;�MbDWYU»åèRwQ"_¼bDd»ZfgtZY�JVXQJRTQJÏ�WYU,Ñºb`QtZXRTdl�JVXbDQMd�ejÜ
RTQJÏ	^�R VXU�WY�JvwZXW'RwQ�ZXeJU°_¼bDWiZYUfW]Z�d�^®Q/IMÏ®�JVXb`ZYRT^DQ|�´S�U°mJ^#QJ^`Z
�JQMmJU,V�W]Z�b`QMm2Þ;eÂ\°ZYeJRÈW;RÈW�åèÎhU�VYehb`ÎMW�RTQ2ZXeJU´K�ðEL"MONcátQM^�Þ;v[Ü
U�mJÏDU'�MbDWYUlZXeJU,VXU�b`VXU'WYU,vÈmj^®Ñßb`QÂ\"d,b®WiUfWÁÞ;eMU,VXU'b®mJmjRTQJÏ�ZXeJU
QJU�Ï®b�ZXRw^®Q2^D_�bºmJRTWÉP]�JQMd�Z©b�R.U�d�ZXWOZXeJU�^`ZXeJU,V;U�vwU�Ñ°U,QtZXW;^D_)ZXeJU
mjRÈW1P]�MQMd»ZXRw^®Q"b`QMm�ZYeMU;VYUfWi�JvwZXWÇWiRTÑ°ÎJvw\�VXU!�MUfd»Z�ZYeJU©bDmJmjRwZYRT^DQhb`v
d�^®Ñ°ÎJvwU,àjR[Z]\"^D_�WYU,ÑºbDQ®ZXRTd'�JV�b`Qhd�eJRwQMÏM�

�¢ÚyØ Ø C�I��
qOeJU&d,^DvTvwUfd»ZXRw^®Q�^D_;^DÎjZXRwÑ°RTÝ�b�ZXRw^®QMW�Þ�UºeMb�S®U"mjU�WXd�VXRw��U�míbDVYU
UQR.U�d�ZYRTSDU'RwQ2RwÑ°ÎJVX^�SÂRwQMÏ�ZYeJUrWYÎhU�U�m"^D_sÑ°^jmJb`v�ÎJVX^DÎ�^®WYR[ZXRw^®QMb`v
vT^DÏDRÈd�VXU�b®Wi^®QJU,V�W�ghbDWrWYeJ^�Þ;Q*�Â\�ZYeJU°VXU�WY�JvwZXW©ÞÁU�eMb�SDU�ÏDRTSDU,Q
b`��^�SDU®�sqOeJU�\�d,b`Q�b`vÈWi^'mjVXbDÑºb�ZYRÈd,bDvwvT\'RwÑ°ÎJVX^�SDUÇZYeJUOWiÎ�U,Ufm�^D_
WY�J�MWY�JÑ°ÎjZYRT^DQ�VYUfbDWY^DQJRTQJÏ2^DQ³mJU�WXd�VXRwÎjZXRw^®QcvT^DÏ®RTd�áÂQJ^�Þ;vwUfmjÏDU
�Mb®WiUfW,�"q)^	^D�JV�áÂQJ^�Þ;vTU�mjÏ®UºWi^®Ñ�U°^D_ÁZXeJU�WYUºRwÑ°ÎJVX^�SDU�Ñ°U,QtZXW
eMb�S®U�QJ^DZr��U,U�Q³RTQÂSDUfW]ZXRwÏtb�ZYUfm*RTQcZXeJU°Ñ°^ÂmMb`v�ÎJVX^DÎ�^®WYR[ZXRw^®QMb`v
VXU�bDWY^DQMRwQJÏ�vTR[ZXU,V�b�ZY�MVYU®�üqOeJU*d�^®Ñ��JRTQMb�ZXRw^®Qèb`ÎJÎ�U�bDVXW�ZY^í��U
�JQJRÈãt�JUcbDQMm{g;Ñ°^DVXU,^�S®U,VfgÇVXU�WY�Jv[Z�WºRTQübíÎh^�Þ�U,VY_Û�Jv9VXU�b®Wi^®QJU,V
_Û^DVOZXeJU�ÎJVX^DÎ�^®WYR[ZXRw^®QMb`v.Ñ°^jmJb`vsvw^®ÏDRÈd,W¢VÄg@V]¾ºgMbDQMm]¿^\)�
qOeJU>^DÎJZYRTÑ�RÈWXb�ZYRT^DQhW#b`VXUíQJ^`Z*�JQMR[_Û^®VYÑ°vT\HU�R�Ufd»ZYRTSDU®� n�Q

ÎMbDViZXRTd,�JvTbDV�g®WiU�Ñ°bDQtZYRÈdO�JVXbDQMd�eJRTQJÏ�RÈW�U�àÂZYVXU,Ñ°U�vw\�UQR.U�d»ZXRwS®U9^DQ
d�^®QMWiZYVX�Md»ZXU�m�eMb`V�mÄÎJVX^D�JvTU,ÑºW�bDQMmÄ^DQíV�b`Qhmj^DÑ8WYb`ZYRÈW�IhbD�JRTv[Ü
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