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DFEGDIHKJMLONQPGR$S1JMTUNVH
WYXMZ\[�]�^`_IaO^,b$Zc[�^edgfihjf�dkf�_Mlmfnhjopd
qgXMfnrtsYu�v rxw�v W�dy^`_t[gbz^{qyopdm|}w�[~qyXMf�_O^,]�f
^`�xqyb\��[kaM�p�pfm[kqy[�rxsYu�v rxw$v W�dy^`_M[kbz^,qgopd�qgdy^`_t[gbz^{qyf�[�rtsYu�v���r���[kqgf�]�[�sKZco`bcop�`�
u�^,dg�IaM��v�^`_t�paO^`�pf;���Obcfm[�qgo��Q�x�tdgZc�Orxw$v
�Ob\f�[m|��KaMdkdgf�_�qgb\�eqyXtZc[(�Mdgo`�pdy^`]�[gaM�x�
�Bopdkqg[�rtsYu�v�b\fm�pfmb ���`f�dk[gZco`_
�p|��Oopd�]�o`dgf�Zc_thjo`dg]�^,qyZ\op_e^`�Bopatq�rtsYu�v
�Mbcf�^`[gf
��Zc[kZ\q�X�qgqg�=� �`�{¡Y¡Y¡G|¢[k�M]�b�|£opdg�I��op_�qgXMf¤Zc_�qyfmdg_Mfiq;|�WYXMZ\[��Mo�l�at]�fm_Iq�^`b\[go�fi¥x�Mbz^,Zc_M[
qgXMfG]�^`�t�MZc_M�`[Y�4fiq¦¡Kfmf�_�qgXMf�rtsYu�v§^,_M���Q���MdgZ\�Frxw$vnl�op]��4o`_Mf�_�qy[ ^`_t�¤qgXMfGw$¨&©
b\Zc�Mdg^`dk��Zc_��Mfiqª^`Z\b�|

rtsYu�v rxw�v W?dg^`_M[gbc^,qyo`d�fi¥�qyfm_M[gZ«�pf�b«�¬aM[gfm[�w��O^`lªXtf®­�f�dglmf�[n¨¯^`dk[gfmd��`f�dk[gZco`_
�p|£°M|£°M|�WYXMZc[�Z\[�^±�,^`Z\bz^`�tbcf?hjdkop]
X�qkqy�=�²�p�³¥x]�b�|¢^`�O^`lªXMf,|¢o`dg�I�³¥xfmdgl�fm[U�«´m|&rxZ\_Ml�f&qyXtf&W?dg^`_M[U�
bc^,qyopdVZc[µZ\]��tbcf�]�f�_�qgf��
Z\_¤¶`w�·?w¬Z\qµZ\[Y^`[k[gaM]�f���qyXO^{q ¶p¸º¹»�`|¢°(Zc[KZc_M[Uqª^`b\bcf���op_
qyXMf
]�^`lªXMZ\_Mf$¡QXMf�dkf/qgXMfºqydg^`_M[gbc^,qyo`dµZc[µqgo��BfGfi¥xf�lmatqyfm�=|

rxop]�fºZc]��Bopdkqy^`_�qµhjf;^,qgaMdgfm[Qo`h?qgXMZc[Q�O^,dg[gfmdQZc_MlmbcaM�Mf,�
�p|ºWYXMf��O^`dg[kf�dºZ\[�fm�`f�_�qG�O^`[kf��nrxw ­»�x|¢¼���rxZ\]��tbcf/w$¨&©Yhjopd�­Gu�v?�½^`_M�¾b\o�^`�M[

qgXMf~rtsµu�v��O^,qy^�Zc_�qgo(´g^;�,^��O^,qy^�[Uqydgatlmqyatdgf�[¿qyXO^,q¿]�Zcdgdkopd$qyXtf�l�bc^`[g[kf�[¿Zc_erxsYu�v
[k�4fml�Z\�Ml;^,qgZcop_=|�À o½Z\_Iqgf�dk]�fm�MZz^,qgf&¸GÁGuÂ�Ã¸$oxlmaM]�f�_�q?Á$��´kf�liq�u¤ox�MfmbÄ�1Z\[7aM[gfm�¿¡QXMZ\lªX
�pdkf;^,qgb\��dgf��taMl�fm[ qgXMfGdgaM_�qyZ\]�f$]�f�]�opdU�
aM[g^`�pf`|

�x|�WYXMf(qydy^,_M[gbc^,qyopdºZ\[$¡QdgZ«qgqyfm_�¡QZ«qyX�rtsYu�v�b\fm�`f�bV�x|¢¼~�`f�dk[gZco`_Å��Zc_�]�Z\_M�=Æ7[ko
qgXMfºqydy^,_M[gbc^,qyopdK�Moxfm[Q_Mo`q [gaM�t�4opdUq f;^`dkbcZcfmdK�pfmdg[kZcop_M[Qo`h�rtsYu�v#|

Ç |}WYXMf�qydg^`_M[kbz^,qgopd
aM[kf�[�qyXMf�w��M^`lªXMf�­$f�dkl�fm[U�U¶`w�·?wÈ­ºu�vÉbcZ\�Mdy^,dk�pÆQ¡QXMZ\lªX
[kaM�M�Bopdkqg[/hjaMb\b�­Gu�v�[klªXMf�]�^¤�,^`b\Zc�O^{qyZco`_=|�w�b\b�­$]�b#^`_M�er�lªXMf�]�^�¡K^`dk_MZc_M�tÆ�hÃ^,qy^`b
fmdgdgo`d�]�fm[g[g^`�pf�[#^,dgfµb\op�p�pfm��¡QZ\qgX�bcZc_tfµ^`_M�(lmopbcaM]�_Ê_IaM]Ê�Bf�d¯Zc_thjopdk]�^{qyZco`_�^`_t��]�^;�
�BfGdgfmqgdgZ\fm�pfm��^,_M��]�^`_MZ\�MaMbc^,qyfm�
�Mdy^,�p]�^{qyZcl�^`bcb«�p|

DMDFE/ËÍÌnD�Î½Ï¿Ð�S�T¦ÑGS7Ò¯JMTUNVH
Ó¿ÔBÕ�Ö�×MØ±Ù³Õ�Ú�Û4Ù
wÜlmop]��M^`dkqg]�fm_IqQ[UqydkaMlmqgaMdgf¿^`lmqg[ ^`[ ^(lmop_�qª^`Z\_Mf�dYhjopdµ�M_MZ\qgf$�popb\aM]�fºo,h&rx�Bf�lmZcfm[�|
Ý fmqkqyf�d u¤fmqyXtox�M[ �
r�qgdgZ\_M���pfmqg©¦�����
ÞQfmqgaMdg_M[YqgXMf¿�Kop]��M^`dkqg]�fm_Iq�ß¢[QZ\�Mf�_�qyZ«�Of�dm|
r�q/Z qªr qgZ¿bc¸$Z Z ���

�



ÞQfmqgaMdg_M[YqgXMfG[gZcàmfGo`h¯w½dgdg^±�xv7Zc[Uq XMopbc�tZc_M��qgXMf/á��pf�_�q�w�[g[kZc�p_t]�fm_Iq½á¯¥x�Mdgfm[g[kZcop_M[m|
w½dgdy^;�xv7Zc[UqQ�pfmqyv�Z\[kqªÁ$hÃá��`f�_�qyw½[g[gZ\�p_M]�f�_�qy[;���
ÞQfmqgaMdg_M[ ^`_¤w�dkdy^;�xv7Zc[kqQo,h�á��pfm_�q$w�[k[gZ\�p_M]�f�_�q á¯¥t�tdgf�[k[gZ\op_M[�|
Z\_IqQ�`fmqªv7Z\[kq'Á�hÃá��pfm_�qg·@^`dkZz^`�Mb\f�[yrxZcàmf����
ÞQfmqgaMdg_M[QqyXtf¿[kZcà�fGo`h¯w�dkdy^;�xv�Z\[kq l�o`_Iqy^`Zc_tZc_M���,^`dgZc^`�Mb\f�[/�Ã[k�4fml�Z\f�[ª�YZc_��`opb\�`f���Z\_�lmop_x�
[UqydgatlmqyZ\_M��qyXMf/á��pfm_�q$w�[k[gZ\�p_M]�f�_�q á¯¥t�tdgf�[k[gZ\op_M[�|
w½dgdy^;�xv7Zc[UqQ�pfmqyv�Z\[kqªÁ$hÃá��`f�_�qg·@^`dkZz^`�tbcf�[;���
ÞQfmqgaMdg_M[~qgXMf�w�dgdg^;�tv7Z\[kq¤l�op_�qy^`Zc_MZ\_M�§qyXtf��,^`dkZz^`�tbcf�[��Ã[g�Bf�lmZcfm[ª�~Zc_��popb«�pfm�âZ\_�lmop_x�
[UqydgatlmqyZ\_M��qyXMf/á��pfm_�q$w�[k[gZ\�p_M]�f�_�q á¯¥t�tdgf�[k[gZ\op_=|
�µ^;�pf�^,q �
¨&dgfm[gfm_Iqgb\��qyXMfmdgf�^`dkfÊ_Mo~]�fmqgXMox�t[�qyo
�`fmq$qgXMf��,^`bcatf�o`hVá��pfm_IqG©¦��^,_M�¾qyZ\]�f�ã½_MZ«qy[
�Ofmbc�M[m|�w��pfiqgqgf�d&]�fmqyXtox�Êhjopd¯�pfmqkqyZc_t��qyXMfµqgZc]�f;ã _MZ\qg[?�Ofmbc�(l;^`_(�BfY^`�M�tf��(Zc_ÊhjatqgaMdgf
Z«h�qgZc]�f$�Mfmbz^;�
hjf;^{qyaMdkf/Z\[Y[gaM�t�4opdUqyfm�����¤rxw�v#|

ä�å Û?æ`Ù³çjÔBÛ?è~Ú�é¯Û?çÄÙ³çjÔ4Û
wÉ�Fat_MlmqgZcop_O¸$fi�O_MZ«qyZco`_¤[UqydkaMlmqgaMdgf(^`[k[go�l�Zc^,qyfm[$^`_¾Z\�Mf�_�qgZ\�Ofmd ¡QZ«qyX�^�hjat_MlmqgZcop_��Mfm�t�
_MZ«qyZ\op_=|�WYXMZ\[YZc�Mfm_�qyZ\�Mf�dYl;^,_��BfGaM[gfm��[gat�M[gfmê�atf�_�qyb«��Z\_�]�^,qgXMf�]�^,qgZcl;^,bBhjopdk]ÊaMbc^`[�|
Ý fmqkqyf�d u¤fmqyXtox�M[ �
r�qgdgZ\_M���pfmqy�OaM_MlmqgZcop_t©¦�����
ÞQfmqgaMdg_M[YqgXMfG©¦�Mf�_�qyZ«�Of�d ^`[k[go�l�Zc^,qyfm�¤¡QZ«qyX~qyXMf/�OaM_MliqyZ\op_O¸$fm�M_MZ\qgZcop_=|
Z\_IqQ�`fmqªv7Z\[kq'Á�hÃ�OaM_MliqyZ\op_t·@^`dkZz^`�Mb\f�[yrxZcàmf����
ÞQfmqgaMdg_M[µqgXMfº[gZ\à�f$o,h�qgXMf$w½dgdy^;�xv7Zc[UqQl�op_�qª^,Zc_MZ\_M��qyXtfº^`dg�`aM]�fm_�qy[µqyoÊqgXMfº�OaM_MliqyZ\op_=|
w½dgdy^;�xv7Zc[UqQ�pfmqyv�Z\[kqªÁ$hÃ�OaM_tlmqyZ\op_t·@^`dkZz^`�tbcf�[;���
ÞQfmqgaMdg_M[YqgXMfGw�dgdg^;�tv7Z\[kq l�op_�qy^`Zc_MZ\_M�ÊqyXtf¿^,dg�paM]�f�_�qg[Qqgo�qyXMf/�OaM_MliqyZco`_=|
r�qgdgZ\_M���pfmqy�OaM_MlmqgZcop_Má�¥x�Mdkf�[k[gZco`_����
ÞQfmqgaMdg_M[YqgXMf/á�¥x�Mdkf�[k[gZco`_�]�^`�IZc_M��aM��qyXtf¿�OaM_tlmqyZ\op_O¸$fi�O_MZ\qgZcop_1|

ë çìÛ�Ú�Ù³çìæ�í#×�î
w}¹ºZ\_MfmqgZcl;v�^;¡ï[kqgdgaMliqyaMdkf�lmop_�qª^`Z\_M[ºZc_xhjopdg]�^,qyZ\op_�^`�4o`atq$qyXtf�dy^,qgf�^,qº¡QXMZ\lªXn^
dkfi�
^`liqyZ\op_
qª^`�,f�[ �Mbz^,l�f`|
rxfiqgqgf�d½u�fmqgXMo��M[ �
�`opZc��l�b\op_Mf�v�Z\[kqªÁ$hÃ¨?^`dy^,]�fiqyf�dk[±�jw�dgdg^;�tv7Z\[kqQbcZ\[kqªÁ$hÃ¨?^`dy^,]�fiqyf�dk[ª�
�Kop�tZcf�[ºqgXMf�Z\_M�MatqGb\Zc[Uq'Á�hÃ¨¯^`dg^`]�fmqyfmdg[$qgo¤qgXMf�v7Z\[kq'Á�hÃ¨?^`dy^`]�fmqgf�dk[ºZc_�qyXMf�¹ºZc_MfmlmqgZ«�
l�v�^;¡Ür�qydkaMlmqgaMdgf,|
Ý fmqkqyf�d u¤fmqyXtox�M[ �
r�qgdgZ\_M���pfmqy�Oopdg]Êatbz^O�ì�

�



ÞQfmqgaMdg_M[YqgXMfG��Z\_MfmqgZcl��Fo`dg]ÊaMbc^t|
Z\_IqQ�`fmqªv7Z\[kq'Á�hÃ¨?^`dy^`]�fmqgf�dk[ªrxZ\à�f��ì�
ÞQfmqgaMdg_M[VqyXMf$[kZcàmf$o`h�w�dkdy^;�xv�Z\[kqKl�op_�qª^,Zc_MZ\_M��qyXtf$�O^`dg^`]�fiqyfmdg[KZ\_��popb«�pf���Z\_
�Mfm�M_MZc_M�
qgXMf/¹GZ\_MfmqgZclº�Oopdk]ÊaMbc^t|
w½dgdy^;�xv7Zc[UqQ�pfmqyv�Z\[kqªÁ$hÃ¨?^`dy^,]�fiqyf�dk[±�ì�
ÞQfmqgaMdg_M[�qyXMf�w�dkdy^;�xv�Z\[kq�l�op_�qª^,Zc_MZ\_M��qgXMf¾�O^,dy^`]�fmqgf�dg[�Zc_��`opb\�`f���Zc_®�Mfi�O_MZc_t��qyXMf
¹ºZc_tfmqyZ\lº�Oopdg]�aMbz^t|

ð Ô7ñ�çjé?ÚIØpò=Ö&Ú�æ�çjÚxómô
ÚIõ2ÚIØ{Ú�Û�æpÚ
wöu�ox�tZ\�Ofmdªrx�Bf�lmZcf�[½Zc[ op_Mf/¡QXMZclªX¾Z\[½_tf�Z\qgXMf�d�^�dkf;^`liqª^`_�q$_topd$^��Mdgo��MaMliq$�Matq#´kaM[kq
^`liqy[�^,[�^�l;^,qy^`b\��[Uq¾opd¾Z\_MXMZ\�MZ\qgopd�Zc_Ü^Ådkf;^`liqyZ\op_=|÷WYXMføu¤ox�MZ«�Of�dyrx�Bf�l�Z\f�[gÞ fihjf�dU�
fm_Ml�f�[kqgdgaMliqyaMdkf�l�^`_®�4f�aM[kf��øqyo�XMopbc�edkfmhjfmdgf�_tl�f¤Zc_thjopdk]�^{qyZco`_e^`�Bopatq([gatlªXÅ�IZc_M�
o`h?r��4fml�Zcfm[�|&©2qKZc[KZ\]��BopdUqª^`_�q#qyoÊ_to`qyf qyXO^,qVqyXMfºu�ox�tZ\�Ofmdªrx�Bf�lmZcf�[gÞ fihjf�dkf�_Mlmfº]�fmdgf�b«�
[kf�dk�`f�[G^`[�^�dkfmhjf�dkf�_MlmfÊXMopb\�Mf�dQhjopd qyXMf¿]�o��MZ\�Mf�dQ[g�Bf�Z\l�f�[�bcZc[Uqyfm��Z\_�]�ox�Mfmb�ß£[½b\Zc[Uq'Á�hz�
rx�Bf�lmZcfm[�|
Ý fmqkqyf�d u¤fmqyXtox�M[ �
r�qgdgZ\_M���pfmqªrx�Bf�l�Z\f�[;���
ÞQfmqgaMdg_M[YqgXMfGZc�Mfm_IqgZ\�OfmdYo`h�qyXMf¿u�o��MZ\�Mf�dªr��4fml�Zcfm[�|

ù ×tØ{×MÕ�Ú�Ù±ÚIØ
w»¨¯^,dy^`]�fmqgf�dG[kqgdgaMliqyaMdkf�l�^`_n�Bf(aM[gfm�nqgo��Mfml�bc^`dgf�^~�`^,dgZz^,�Mbcf�hjo`dºaM[gf�Zc_nu�^,qgXMfi�
]�^,qyZ\l;^`b�hjopdk]ÊaMbc^`[�|¯¨¯^`dg^`]�fiqyfmdg[�l�^`_(�4fYb\oxl�^`b�qgoG^$dgf�^`lmqgZcop_�opd¯�pbcop�M^`b�qgoG^`_�f�_�qgZcdgf
]�ox�tf�b�|
Ý fmqkqyf�d u¤fmqyXtox�M[ �
r�qgdgZ\_M���pfmqg©¦�����
ÞQfmqgaMdg_M[YqgXMfGZc�Mfm_IqgZ\�OfmdQ^`[g[koxlmZz^,qgf���¡QZ\qgX�qgXMfG�O^`dg^`]�fiqyfmd�|
r�qgdgZ\_M���pfmqk·@^`bcatf����
ÞQfmqgaMdg_M[YqgXMfº�`^,bcaMfG^`[k[gZ\�p_Mf���qyo�qgXMfG�O^`dy^,]�fiqyf�dm|

ô
ÚI×Oæ`Ù±çÃÔBÛ
wödkf;^`liqyZ\op_�[kqgdgaMliqyaMdkf�l�^`_��4f�at[gf���qgo~XMopbc�¾qgXMf�Zc_xhjopdg]�^,qyZ\op_¾^,�4opaxqG^
lªXMf�]�l�Zc^`b
dkf;^`liqyZco`_�¡QXMZclªX�l;^`_§qgdy^`_M[Uhjopdg]úqyXtf
^`]�opaM_�qÊo,hQop_Mf
opd¿]�o`dgf�[g�Bf�l�Z\f�[m|�wûdgf�^`li�
qgZcop_¤[kqgdgaMliqyaMdkfÊl;^`_�XMopbc��Zc_thjo`dg]�^,qyZ\op_�^`�Bopatq�^�dgf�^`lmqy^`_�q;Æ1�tdgo��MaMlmq�^`_M��]�o��MZ\�Mf�d
[k�4fml�Zcfm[(^`bco`_M��¡QZ\qgX�qyXtf�¹GZ\_MfmqgZcl�v�^;¡ü�Mfm[glmdgZc�tZc_M�¾qgXMf~dy^,qgf~^,qÊ¡QXtZclªXø^¾dgf�^`lmqgZcop_
qy^`�`fm[½�Mbc^`l�f,|
Ý fmqkqyf�d u¤fmqyXtox�M[ �

Ç



r�qgdgZ\_M���pfmqg©¦�����
ÞQfmqgaMdg_M[YqgXMfG©¦�Mf�_�qyZ«�Of�d ^`[k[go�l�Zc^,qyfm�¤¡QZ«qyX¤^�dgf;^,lmqyZ\op_=|
r�qgdgZ\_M���pfmqyÞ fi�pfmdg[gZ\�Mbcfp���
ÞQfmqgaMdg_M[ ^�r�qgdgZc_t�¤�Ãý`qgdgaMfmýI�,ý`hÃ^`b\[gfmýI�VZc_t�MZcl�^,qyZ\_M�¿¡QXMfiqyXMfmd�^�dkf;^`liqyZco`_~Zc[Ydgfi�pfmdg[gZ\�Mbcf
opdY_to`q;|
Z\_IqQ�`fmqªv7Z\[kq'Á�hÃÞQf;^`liqª^`_�qg[ªrxZ\à�f��ì�
ÞQfmqgaMdg_M[QqyXtf�[gZ\à�f/o`h�w½dgdg^±�xv7Zc[Uq�lmop_�qª^`Z\_MZc_t��ÞQf;^,lmqª^,_Iq½[g�Bf�lmZcfm[�Zc_��`opb\�`f���Z\_��tfm�O_x�
Z\_M�ÊqyXMf/ÞQf;^`liqyZ\op_=|
w½dgdy^;�xv7Zc[UqQ�pfmqyv�Z\[kqªÁ$hÃÞQf;^,lmqª^,_Iqg[±�ì�
ÞQfmqgaMdg_M[ºqgXMf(w�dgdg^;�tv7Z\[kqGl�o`_Iqy^`Zc_tZc_M��ÞQf;^`liqª^`_�qG[k�4fml�Zcfm[¿Z\_��popb«�pf���Z\_��tfm�O_MZ\_M�~qyXMf
ÞQf;^`liqyZ\op_=|
Z\_IqQ�`fmqªv7Z\[kq'Á�hÃ¨&dgo��MaMliqy[yrxZcàmf����
ÞQfmqgaMdg_M[&qgXMf½[kZcàmf o,h1w½dgdy^;�xv7Zc[UqVlmop_�qª^`Z\_MZc_t�G¨#dkox�taMlmq@[g�Bf�lmZcfm[VZ\_I�`opb\�`f���Zc_(�Mfm�M_MZc_M�
qgXMf/Þ f�^`lmqgZcop_=|
w½dgdy^;�xv7Zc[UqQ�pfmqyv�Z\[kqªÁ$hÃ¨&dkox�Matlmqy[;���
ÞQfmqgaMdg_M[ÊqgXMf~w�dkdy^;�xv7Zc[kqÊl�op_�qª^,Zc_MZ\_M��¨&dgo��MaMlmq([k�4fml�Z\f�[�Zc_��`opb\�`f��øZc_e�Mfi�O_MZ\_M�¾qyXMf
ÞQf;^`liqyZ\op_=|
Z\_IqQ�`fmqªv7Z\[kq'Á�hìu�o��MZ«�Of�dk[ªrxZ\à�f��ì�
ÞQfmqgaMdg_M[�qgXMfY[gZ\à�fYo`hBw½dgdy^;�xv7Zc[Uq#l�op_�qª^,Zc_MZ\_M�Gu�o��MZ\�Mf�d�[k�4fml�Zcfm[#Zc_��popb«�pfm��Z\_��Mfm�M_MZc_M�
qgXMf/Þ f�^`lmqgZcop_=|
w½dgdy^;�xv7Zc[UqQ�pfmqyv�Z\[kqªÁ$hìu¤ox�MZ«�Of�dk[±�ì�
ÞQfmqgaMdg_M[¿qyXMf�w�dgdg^;�tv7Z\[kqÊlmop_�qª^`Z\_MZc_t��u�o��MZ\�Mf�d�[k�4fml�Z\f�[ÊZ\_I�`opb\�`f��eZ\_��Mfi�O_MZc_t��qyXMf
ÞQf;^`liqyZ\op_=|
¹ºZc_tfmqyZ\l;v�^;¡
�`fmqª¹ºZ\_MfmqgZcl;v�^;¡¿���
ÞQfmqgaMdg_M[YqgXMf/¹GZ\_MfmqgZcl�v�^;¡â�paMZ\�MZc_M�ÊqgXMfGdy^,qgfºo`h&ÞQf;^,lmqyZ\op_=|
rxfiqgqgf�d½u�fmqgXMo��M[ �
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