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w GDL.N.9C]DLYV�BpgCWZLYEx9?^-J�GIL.OU<?[�W@XyEM<fQ_J�GI<KJ\SU<KV�J�W@XY>@L3[qXa9;N,L,Jc9bLazCWo[cJ\W@[�W@BpJcLYV�N,[\9?^Mj{:I<?B{J�W@[cL3]_mUL3>@]I[Yh
EHGIWoX�G�W@[%<?B�LazRJcL3BI[�WZ9;B�9?^UJ�GDL�jR:I<?B{J�:IN|N.L3X�GI<?BUW@XY[)EHGIW@X}G�Q?9;:rGI<3g?L�]D9;BILiO�LY^`9?V�L?h?EHGDLYV�L~Q?9;:.jR:I<?B{J�W@[cL
SU<KV�J�WoXY>ZL3[Yd w GDL3[cL�mIL3>@]I[qGI<fg?L�jR:I<?B{J�:IN�L3j{:I<KJ�W@9;BI[q^�9?V�J�GDL�mIL3>@]T<?N.SU>@W@J�:I]DL7EHGUW@X�Gp<KV�L�OU<?[�W@XY<?>o>ZQb>@WZA?L
J�GDL\jR:I<?BlJ�:UN�[�W@N.SU>ZL4GI<KV�N.9;BIWoXH9;[�XYWo>@>@<KJc9?V~OU:DJMJ�GDLYV�L�<KV�L\<?BbW@BDmUBUWZJcLHBR:IN�O�LYV~9?^�J�GDL3N$hR9;BILq^`9?V�LYg?LYV�Q
S�9;[�[�WZO�>ZL~^�V�L3jR:DL3BIXaQ�9?^�<\E~<3g?L�W@B.J�GDLHmIL3>@]&d w GIW@[�N,L3<?BI[�J�GDLq<?N.SU>@W@J�:I]DL3[)^`9?V-E~<3g?L3[i9?^&L3<?X�G+^�V�L3jR:DL3BIXaQ
<KV�L.J�GDLYV�LY^�9?V�L,jR:I<?B{J�W@[cL3]PW@B{Jc9$W@B{JcLY�?LYV�[cJcLYSU[3hC�c:U[cJ7>@WZA?L�J�GDL+�Ce\��d w GIWo[qWo[�EHGI<KJ\EML,[cLYL,<?[\SU<KV�J�WoXY>ZL3[Y�
J�GDL7mUV�[cJ�LazDXYWZJ�<KJ�WZ9;B$�;W@g?L3[�9;BDL7S�<KV�J�W@XY>ZL\9?^%J�GDL7^`V�L3jR:DL3BIXaQ?hU<.^�:DV�J�GILYV�LazCXYWZJ�<KJ�W@9;B$9?^)J�GDL�<?N.S�>@WZJ�:I]DL�^`9?V
J�GDL\[�<?N.L�^`V�L3jR:DL3BIXaQrXa9?V�V�L3[cS�9;BI]I[iJc9.J�EM9.SU<KV�J�W@XY>ZL3[3h{LYJ�XKdM��>ZL3<KV�>ZQ?hREiL\<?>@[�9�Xa9;:U>@]�LazCXYWZJcL�J�Ei9,]IWZ��LYV�L3B{J
^`V�L3j{:IL3BIXYWZL3[~O�9?J�GbJc9,J�GDL3W@V�mIV�[cJ~LazDXYWZJcL3]k[�J�<KJcL�Jc9rN,<KA?L�J�EM9+]IW���LYV�L3B{J�^�V�L3j{:DL3BUXaQrSU<KV�J�WoXY>ZL3[Yd

e4L3BIXaL?h?J�GDLMXa9;BIXaLYSIJ%9?^I<4jR:I<?B{J�:IN!mIL3>o]&h�:UBI>@WZA?L�BD9?V}N,<?>ljR:I<?B{J�:IN�N,L3X�GI<?BIWoXY[Yh�<?>o>Z9fEH[%<?B�<KV�OUWZJcV�<KV�Q
<?BI]�X�GU<?BD�;<KOU>ZL~B{:UN�O�LYV%9?^ISU<KV�J�W@XY>@L3[�Jc9�LazDW@[cJYd w GIW@[%W@[%BDL3XaL3[�[�<KV�Qy[�W@BIXaL\��<?[)EiL~[�GI<?>o>{[cLYLF��EMLMXY<?B.XaV�L3<KJcL
<?BI]�<?BIBIW@GUW@>@<KJcL�SU<KV�J�W@XY>ZL3[MW@BrV�L3<?XaJ�WZ9;BI[~<?BI]�]DL3XY<3QC[Yd w GIL4[cJ�<?BI]U<KV�]�EM<fg?LY^`:IBUXaJ�WZ9;BI[~Xa9?V�V�L3[cS�9;BI]+Jc9�J�GDL
L3jR:I<KJ�WZ9;BI[�9?^)J�GDL\S�<KV�J�W@XY:I>@<KV�^`V�L3jR:DL3BIXaQ�<?N.SU>@W@J�:I]DLqEHGDL3BbWZJ�W@[�LazCXYWZJcL3]�d
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� :I<?B{J�:IN�mUL3>@]bJ�GDLY9?V�Qb<?XaJ�:I<?>o>ZQb[�<3QC[�J�GDLYV�L�W@[�9;BI>@Q+9;BDLyL3>ZL3XaJcV�9;BTj{:I<?B{J�:INnmIL3>@]�^`9?VHJ�GDL7E4GD9;>ZL7�qBIW��
g?LYV�[cLT<?BI]�LYg?LYV�Q�L3>ZL3XaJcV�9;B�E4GIW@X�G�LazDW@[cJ�[,Wo[.]I:DL�Jc9PLazCXYW@J�<KJ�WZ9;BI[,9?^qJ�GIW@[�mIL3>o]&d�e4L3BIXaL?h�<?>@>ML3>ZL3XaJcV�9;BU[
<KV�L��cW@]DL3B{J�W@XY<?>@�TW@B=J�GDL �\  [�L3BI[cL+<?[�J�GDLYQ=<?>o>i<KV�Wo[cLr^`V�9;N¡J�GDL�[�<?N.L+mUL3>@]&d w GDL+J�GDLY9?V�Q¢[�<3QC[yJ�GILYV�L
<KV�LbSU<KV�J�W@XY:I>@<KV�SIV�9?S�LYV�J�W@L3[y^`9?V,J�GDLbV�L3[�:I>ZJ�W@BI�TE~<3g?LY^�:IBIXaJ�WZ9;BU[YhiBI<?N,L3>ZQ¢J�GDL3W@V,[cQRNrN.LYJcV�WZL3[.:IBU]DLYV�J�GDL
LazDX�GI<?BD�?Ly9?^£J�GIL3[cL�W@]DL3B{J�W@XY<?>�SU<KV�J�W@XY>ZL3[Yd

w GILH<?XaJ�:I<?>�[cQCN,N.LYJcV�Q.]DLYS�L3BI]I[�9;BrEHGILYJ�GDLYV-J�GDL4SU<KV�J�W@XY>@LHW@[-<�^�LYV}N,WZ9;B&hRN.L3<?BIW@BD�yWZJ-GI<?[M[cSUW@Bk¤f¥K¦Rh
§ ¥K¦Rh�¨;¥K¦Rh�dYd3dYh�9?Vq<+O�9;[c9;B&h�N,L3<?BIW@BD��WZJ4GI<?[q[cSUWoBk©Ch)¤Kh&¦Rh%dYd3dYdqªD9?V\<?BlQ$J�Ei9�W@]DL3B{J�W@XY<?>£^�LYV}N,WZ9;BI[YhUL?d«�Dd
L3>ZL3XaJcV�9;BU[Yh�jR:I<?B{J�:IN!mUL3>@]\J�GDLY9?V�Q\[�<fQR[£J�GDL3WZV�EM<fg?LY^`:IBUXaJ�WZ9;BI[%Ny:I[�J�9?O�LYQqJ�GIL�SIV�9?S�LYV�J�Q49?^I<?B{J�W@[cQCN,N.LYJcV�Q
:IBI]ILYV%W@B{JcLYV�X}GI<?BD�?L?d w GIW@[%N.L3<?BI[%J�GI<KJ�WZ^DEML�[cE~<KS�<?B{Q�J�Ei9\L3>@L3XaJcV�9;BI[���W¬d«L?d)V�LYSU>@<?XaLML3<?X�G,O{Q7J�GILM9?J�GILYV­�}h
J�GDL79Fg?LYV�<?>@>&E~<3g?LY^�:IBIXaJ�W@9;BkN�:I[cJ�SUW@X�A�:ISk<.BDLY�;<KJ�WZg?L�[�WZ�;B&d

® ��¯�°K±�¯�²}��³|´ ® ��¯&²Y±�¯I°f�
w GIWo[�SIV�9?S�LYV�J�Q�W@[�BI9?JC�c:U[cJ&^�9?V�L3>ZL3XaJcV�9;BI[YhKOU:IJ&^�9?V�<?>o>?^�LYV}N,WZ9;BI[YhfEHGIW@X}G7W@BIXY>@:U]DL3[�<?>@>?J�GDL-Nr<KJcJcLYV�SU<KV�J�WoXY>ZL3[Yd
µ¶J)GI9;>@]I[%^�9?V�Xa9;N,S�9;[�WZJcL�<?[)EiL3>@>D<?[)^�:IBI]U<?N.L3BlJ�<?>RSU<KV�J�W@XY>ZL3[Yd w GIW@[£SIV�9?S�LYV�J�Q�9?^�LazCX}GI<?BD�?LH<?B{J�W@[cQCN,N.LYJcV�Q
>ZL3<?]I[�Jc9+<.EML3>@>��·ACBD9fE4B�SIV�W@BIXYW@SU>ZL?hCBI<?N.L3>ZQ�J�GDL�¸)<?:I>@W�LazDXY>@:I[�WZ9;BbSIV�WoBIXYWZSU>ZL?d%µ¶^£J�GDL�J�EM9rL3>ZL3XaJcV�9;BU[�EMLYV�L
W@B#J�GDLp[�<?N.LP[cJ�<KJcL?hHJ�GDL3B�ORQ#]DLYmUBIW@J�WZ9;B&h�[cE~<KSISUW@BD�¢J�GDL3N�Xa9;:I>@]¹BD9?J�Nr<KA?Lp<?B{Q�]IWZ��LYV�L3BUXaLkJc9�J�GDL
E~<3g?LY^�:IBIXaJ�WZ9;B&dieHL3BIXaL?h�J�GIW@[~EM9;:I>@]bN.L3<?B

® ��¯�°�±�¯�²­��³ ® ��¯�²3±�¯I°3�
�~>ZL3<KV}>ZQ?hCJ�GIW@[�W@[�WoBIXa9;N.SU<KJ�WZO�>ZL4E4WZJ�G�J�GDL\SIV�LYgCWZ9;:I[~L3jR:I<KJ�WZ9;B�hI[c9.EHGI<KJ�J�GIWo[�[�<3QC[HW@[~J�GU<KJ�J�EM9,L3>ZL3XaJcV�9;BU[
�`9?V7<?B{Qk^`LYV�N,WZ9;BI[­��XY<?BIBI9?J\O�L�W@BpJ�GDL.[�<?N.L.[cJ�<KJcL?h�O�L3XY<?:U[cL�J�GDLYQTXY<?BIBI9?J\J�GDL3B_[�<KJ�W@[c^`QkJ�GDL�LazDX�GI<?BI�?L
<?B{J�W@[cQCN,N.LYJcV�Q�V�L3jR:IWZV�L3N.L3B{JYd
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µ¶J-W@[�<?XaJ�:I<?>o>ZQ�jR:IWZJcL�L3<?[�Q.Jc9�N,<KA?LH<\E~<3g?LY^�:IBIXaJ�W@9;B,EHWZJ�G,J�GDL�V�WZ�;G{J-<?B{J�W@[cQCN,N.LYJcV�Q�SIV�9?S�LYV�J�Q��;�;W@g?L3B
<?B{Q�E~<3g?LY^�:IBIXaJ�W@9;Bk[c9;>@:IJ�WZ9;B�^�9?VHJ�EM9,L3>ZL3XaJcV�9;BI[3hIJ�GDL3B$[�WoN.SU>ZQrXa9;BU[cJcV�:IXaJ�W@BI�,<.Jc9?J�<?>�E~<3g?LY^�:IBIXaJ�WZ9;BkO{Q

�.��¯�²Y±�¯U°3��� ® ��¯&²Y±�¯I°f�%´ ® ��¯U°�±�¯&²}�
�;WZg?L3[HJ�GDL\V�WZ�;G{J�SIV�9?S�LYV�J�Q?d

� BlJ�W@SU<KV�J�W@XY>ZL3[q<?>@[c9�9?O�LYQ$J�GIW@[qSIV�9?S�LYV�J�QbEHWZJ�GT9?J�GDLYV\W@]DL3B{J�W@XY<?>)<?B{J�WZSU<KV�J�W@XY>@L3[Yh�L?d«�Dd\S�9;[�W@JcV�9;BI[49?O�LYQ
J�GDLk¸)<?:I>oW�LazCXY>o:I[�WZ9;B SUV�W@BIXYWZS�>ZLrEHW@J�G 9?J�GDLYVrS�9;[�W@JcV�9;BI[Yh~<?[,J�GDLYQ <KV�LT^�LYV}N,WZ9;BI[Yd�eH9FE�g?LYV3h�BD9?JcLTJ�GI<KJ
<?B{J�WZSU<KV�J�W@XY>@L3[Yh�[�:IX�G�<?[rS�9;[�W@JcV�9;BI[Yh~]D9����	�,Xa9;:IB{J+<?[�W@]DL3B{J�W@XY<?>�Jc9�SU<KV�J�W@XY>ZL3[3hiEMLTXY<?B�L3<?[�W@>ZQ�JcL3>@>4<?B
L3>ZL3XaJcV�9;B�<?BI]�<TS�9;[�WZJcV�9;B�<KSU<KV�Jb�`O{Q¢J�GDL3WZV�X�GI<KV��?L?hi^�9?V�LazD<?N.SU>ZLF�}dpµ B JcLYV}N,[�9?^H<?BlJ�W@SU<KV�J�W@XY>ZL3[yO�L3W@BD�
SU<KV�J�WoXY>ZL3[��?9;W@BI�7OU<?X�ARE~<KV�]I[MW@B,J�W@N,L?hlJ�GIW@[iN.L3<?BI[-J�GDL4<?B{J�WZSU<KV�J�WoXY>ZL3[-GI<fg?Lq<y]IW���LYV�L3B{J�J�W@N.LH]ILYS�L3BU]DL3BIXaL
<?BI]$[�9,XY<?BkBDLYg?LYV4O�L\W@B$J�GDL7[�<?N.L�[�J�<KJcLy<?[�L3>ZL3XaJcV�9;BI[YhIORQ�]ILYmUBIWZJ�WZ9;B�d

ªD9?V}XaL3[4<KV�LyN,<?]DL\^`V�9;N�O�9;[c9;BbSU<KV�J�W@XY>ZL3[�<?BI]kGDLYV�L?hIjR:I<?BlJ�:UN�mIL3>@]�J�GDLY9?V�Q�[�<3QC[HW@]DL3B{J�W@XY<?>�SU<KV�J�W@XY>ZL
LazDX�GI<?BD�?L�Ny:U[cJ�O�L7[cQCN,N.LYJcV�W@XKhUV�<KJ�GDLYV�J�GI<?BT<?BlJ�Wo[cQRNrN.LYJcV�W@XKd w GIW@[�N.L3<?BU[�J�GDLYV�L�N�:I[cJHO�L7<,S�9;[�WZJ�WZg?L
[�WZ�;Bb:UBI]DLYV�W@B{JcLYV�X�GU<?BD�?L

® ��¯�°�±�¯�²­��³ ® ��¯�²3±�¯I°3�
e4L3BIXaL?h;J�GDLYV�L�W@[%BD9�SIV�9?O�>ZL3N E4WZJ�G�J�GILiJ�Ei9\O�9;[c9;BI[%O�L3W@BD�qW@ByJ�GDL�[�<?N.L�[cJ�<KJcL�<?BI]�[c9�BD9\¸)<?:I>@W{LazCXY>@:U[�WZ9;B
SIV�WoBIXYWZSU>ZL4^�9?VHO�9;[�9;BI[Yd � �;<?W@B&hDJc9rN,<KA?L�<.E~<3g?LY^�:IBIXaJ�WZ9;Bk9?^£J�GDL�V�WZ�;G{J�[cQRNrN.LYJcV�Q?hI[�W@N,SU>ZQr]D9
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� GI<KJ�Q?9;:bSIV�9?O�<KOU>ZQrXa9;BIXaL3W@g?L79?^%<?[H<�^�9?V�XaL7Wo[�[c9;N.LYJ�GIW@BI��E4GIW@X�G�S�:I[�GDL3[~N,<KJcJcLYVH<KV�9;:IBI]b<?BI]bXY<?:I[�L3[
9?OC�cL3XaJ�[�Jc9pX}GI<?BD�?L�J�GDL3WZV�N.9?J�WZ9;B&h�<?[yS�LYV��HLYEHJc9;B�� [�[cL3Xa9;BI]�>@<3E�d$µ¶B¢^`<?XaJYh�J�GUW@[yWo[7JcV�:DL+9;BI>ZQPW@B¢J�GDL
XY>@<?[�[�W@XY<?>i>oW@N,WZJ79?^HJ�GDL�[�QR[cJcL3Nr[yE4GIW@X�G EML�XY<?>@>M^`9?V�XaL3[Yd�� GDL3B¢EMLbXa9;N�O�W@BDLrJ�GIL�Wo]DL3<$9?^H<p^`9?V�XaLP�`9?V
S�9?JcL3BlJ�Wo<?>��qmIL3>@]_E4WZJ�G_O�9?J�GPV�L3>@<KJ�WZgCWZJ�Qp<?BI]¢j{:I<?B{J�:IN¡N.L3X�GI<?BUW@XY[Yh�EML,�?LYJ�<$>Z9?J79?^~9?J�GDLYVyO�L3GU<3gCWZ9;:DV3d
�PLyGU<3g?L7Jc9,V�L3Xa9;BI[�W@]DLYVHJ�GDL7Xa9;BIXaLYSIJ�9?^)EHGU<KJ�<.^�9?V}XaL�XY<?Bk]D9Dd

w GIL4N.9C]DLYV�B.S�W@XaJ�:DV�L�9?^�GI9fE <�^`9?V�XaLHEM9?V�AC[i:UBI]DLYVijR:I<?B{J�W@[�<KJ�WZ9;B+W@[�J�GU<KJiWZJMW@[-]I:IL�Jc9yJ�GILHL3N,W@[�[�WZ9;B
<?BI]_<KOU[c9?V�SIJ�WZ9;Bp9?^-^`9?V�XaL.SU<KV�J�WoXY>ZL3[Yh&[cS�L3XYWZmUXY<?>@>@QbO�9;[�9;BI[Yh�O�LYJ�EMLYL3B_SU<KV�J�W@XY>ZL3[q9?^~N,<KJcJcLYV3d w GDL�O�9;[�9;BI[
XY<KV�V�QpL3BDLYV��?Q_<?BI]PN.9;N,L3BlJ�:IN <?BI]=[c9Dh�Jc9TXa9;BI[cLYV�g?L,J�GIL3[cL,j{:U<?BlJ�WZJ�W@L3[Yh�J�GDL.L3BDLYV��?Qp<?BI]¢N.9;N.L3B{J�:IN
9?^�J�GDL�N,<KJcJcLYV7N�:I[cJq<?>@[c9�X�GI<?BD�?L?d w GUW@[��;WZg?L3[qV�Wo[cL�Jc9�J�GDL�X�GI<?BD�?L�9?^-N,9?J�WZ9;BpEiL�[cLYL�XY>@<?[�[�W@XY<?>o>ZQ?d � B
LazD<?N.SU>ZLqW@[�J�GDLq[�XY<KJcJcLYV�W@BI��9?^�<?B�<?>ZSUGI<7SU<KV�J�W@XY>ZL���<�GDL3>@Wo:IN�BR:IXY>ZL3:I[}�)^�V�9;N�<�>o<KV��?LYVMBR:IXY>ZL3:U[Yh{[c9K��XY<?>o>ZL3]
�H:IJ�GDLYV�^`9?V�]+[�XY<KJcJcLYV�W@BD�DhCEHGIWoX�Gr>@L3<?]+Jc9�J�GDL�]IW@[�Xa9fg?LYV�Q,9?^�J�GDLq[�JcV�:IXaJ�:DV�Lq9?^�J�GDL�<KJc9;Nbd��M9?J�G�BR:IXY>ZL3W�<KV�L
S�9;[�WZJ�WZg?L3>@Q$X�GI<KV��?L3]¢<?BI]P[c9$XY>@<?[�[�W@XY<?>@>ZQbEML.J�GIW@BDAk9?^-J�GDL3N V�LYS�L3>@>oW@BD�rL3<?X}GP9?J�GDLYV3d � J7<�^�:IBI]I<?N.L3B{J�<?>
>ZLYg?L3>¬h�J�GIW@[HV�LYSU:I>@[�WZ9;BbXa9;N.L3[�<KO�9;:DJHO�L3XY<?:I[cLyL3<?X�G_W@[HV�<?]IW@<KJ�W@BI�.9K�¢SUGD9?Jc9;BI[3hUJ�GDL�j{:I<?B{J�:INnO�9;[�9;BI[�9?^
J�GDL~L3>ZL3XaJcV�9;Nr<K�;BDLYJ�W@X�mIL3>o]&d�� GDL3B.<�SUGD9?Jc9;B.Wo[£V}<?]IW@<KJcL3]�^`V�9;N|9;BDL�B{:UXY>ZL3:I[)<?BI].<KOU[c9?V�O�L3]�ORQy<?BD9?J�GILYV3h
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