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|d[.op�±gHbXjZk9cegHbXo0|d[�{dfsnXo9ce[Zndvwo0�il5v9c<l5rdfe[.o�
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|Xl5bXo!j.[Zk�l5v9k9cejZfe[�fe[�jmlHo!g��¥fe[.o0{�gHcsb�kwo�|d[�|dgHbdbXa.[.o?l5{d{�l5v9k9ce[ZbdbX[ZbFk�

ndbX[£owndv¦�±lHj.[¤¨z¡ij��©[.owk¦°�
N°
|Acsvw[zndbX[z�Hl5v9ceaZkwa�|d[
|AcsY\[ZbXo9cegHb�«£¬%­S|d[z´�µX¡Ffsceo�ow[
[Zk�o�l5bXo�r�gHvw|D��Àzb�Y\gHbFk9vw[StFnX[zfegHvwowt�nX[
f<lÅ|d[ZbXo9cskwa�|d[\f��©a.jwV�l5b�k9csfsfegHbdb�l5h�[Ål5ndhiY\[ZbFkw[i¡�fe[.o�j.g3gHvw|dgHbdbXa.[.o�b�l5k9ndvw[Zfsfe[.o¥|�� ndb½{;gHcsbFk�|d[
f<lRo9ndv¦�§lHj.[�kw[ZbX|d[ZbFk�
Row[�j.gHY¥{;gHv9kw[Zv�j.gHY¥Y\[�ndb®owq3o9kwWZY\[�|d[�j.g�gHvw|dgHbdbXa.[.oSfeg3jml5fe[.oSo9ndvSf<l
owndv¦�±lHj.[i� Ñ [�vwa.o9ndfsk�l5k-bX[¥o9nd{d{�gio�[\l5nXjZndbX[\j.gHbdb�l5ceowo�l5bXj.[\owndv�f��©gHvw|Avw[\gHn�f<l�j.gHbdbX[.jZk9cs��cskwa
|d[.o�{�gHcsb�kwom¡ibdcX|�� csbA�±gHv9Y�l5k9cegHbRo9ndv!f<l�kwgH{;gHfegHhice[�|d[�f<lSo9ndv¦�§lHj.[i��� fX[.o9k!r�lHowa£owndv0fe[£�±l5csk!t�n�� ndb
o�gHnXo¦°Â[ZbXow[ZY-rdfe[�|d[.o-o�gHY¥Y\[Zkwo�|An¿|Ac<l5hiv�l5Y¥Y\[�|d[�Æ�gHvwgHbXg���|d[.o�{;gHcsbFkwo�|d[�|dgHbdbXa.[.o�kw[ZbX|
��[Zvwo�fe[,owt�nX[Zfe[Zk9kw[�|d[�¨�fegHvwowt�nX[Sf<l¥|d[ZbXo9cskwa-|��©a.jwV�l5bFk9csfsfegHbdb�l5h�[¥l5ndhiY\[Zb�kw[i�

�»Ï �m� Í ��� � ��� _Sa.gHY\aZk9v9ce[\l5fsh�gHv9csk9VdY¥cet�nX[i¡���c<l5hiv�l5Y¥Y\[.o,|d[�Æ�gHvwgHbXg��w¡p�3tFnX[Zfe[Zk9kw[i¡p�Âb�kw[Zv¦°
{;gHf<l5k9cegHbJ¡dÆ�gHceo9csbXo � l5k9ndvw[Zfeom¡�y
[.j.gHbXo9k9v9nXjZk9cegHb®|d[-��ndv¦�±lHj.[.om�
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� l5k9ndv�l5f�bX[ZcshiVFr;gHndv�j.g�gHvw|Acsb�l5kw[.o�l5bX|Rb�l5k9ndv�l5f;bX[ZcshiVFr;gHndv£csbFkw[Zv9{;gHf<l5k9cegHb³V�l.��[�r�[.[Zb�csbFk9vwg5°
|AnXj.[.|½rFqÃ��csrXowgHb54s��687¤�±gHv-csbFkw[Zv9{;gHf<l5k9csbdh�Y-ndfsk9cs�il5v9c<l5kw[�owjml5k9kw[Zvw[.|Ã|Xl5k�lA�®_�cs��[Zb¾lºow[Zk�g5�
{;gHcsbFkwo:9<;>=�?A@�B-C-C-C8BD?:E F�¡dk9VX[-lHowowg3jZc<l5kw[.|�o9qAo9kw[ZY g5�ìb�l5k9ndv�l5fpbX[ZcshiV�r�gHndv�j.g�gHvw|Acsb�l5kw[.o
ceo
lRow[Zk�g5��j.gHb�k9csbFnXgHnXo���ndbXjZk9cegHbXo�GIHKJ�´ µ ¬)L ´�¡�MN;Ç­�B-C-C-C8BDO!¡�|d[�PXbX[.|®��vwgHY k9VX[�Æ�gHvwgHbXgHc
|Ac<l5hiv�l5Y g5�Q9��
� b¥k9Vdceo�{�l5{;[Zvm¡�¢¤[�j.gHbXo9ce|d[Zv�k9VX[�jmlHow[£¢£VX[Zvw[£k9VX[
|Xl5k�lS{�gHcsb�kwo¤l5vw[
owjml5k9kw[Zvw[.|\gm��[Zv�l�o9ndv¦�§lHj.[
¨�¡mc§�©[i�ìl�ª§«�¬,­H¯±°§Y�l5bdc²�±gHfe|-g5�d´!µ��J¶&[?o9VXgm¢&k9V�l5k�k9VX[�ow[ZkJg5�db�l5k9ndv�l5fFbX[ZcshiV�r�gHndv0j.g�gHvw|Acsb�l5kw[.o
g5�SlÅ{;gHcsbFk\¸ r�[ZfegHbdhicsbdh�kwg®¨�kw[ZbX|do¥kwg®r;[ZV�l.��[³lHo\lºfeg�jml5f£o9qAo9kw[ZY g5��j.g3gHvw|Acsb�l5kw[.o¥gHb
k9VX[Ro9ndv¦�§lHj.[\¢£VX[Zb¿k9VX[�|d[ZbXo9csk q g5��{�gHcsb�kwo-csbXjZvw[mlHo�[.om�ºÀzndv�vw[.o9ndfsk�|dg3[.o-bXgHk�lHowo9ndY\[�l5bFq
Á3bXgm¢£fe[.|Ah�[�l5r�gHndk£k9VX[-gHvw|d[Zv9csbdhX¡�j.gHbdbX[.jZk9cs�3cskÂq³gHv�kwgH{;gHfegHhiq�g5�ìk9VX[�|Xl5k�l�{;gHcsbFkwozgHv�g5�0¨��
U�Vdceo,¢�gHv9Á®ceoSY\gHk9cs�Hl5kw[.|�r�qºk9VX[�Y�l5b�q&l5{d{dfscejml5k9cegHb |dgHY�l5csbXo,¢£VX[Zvw[¥o9ndv¦�§lHj.[.o-l5vw[�kwg�r;[
vw[.j.gHbXowk9v9nXjZkw[.|&��vwgHY lÅo�l5Y¥{dfe[Rg5�£ndbXgHv9hFl5bdc�Rm[.|Ã|Xl5k�lA�º��nXj�V¿|Xl5k�l�Y�l.q&r;[¥{dvwgm�3ce|d[.|½rFq
�il5v9cegHnXo�ow[ZbXowgHvwoSgHv
Y�lmq�vw[.o9ndfskz� vwgHY l\Y�l5k9VX[ZY�l5k9cejml5f�l5b�l5fsqAo9ceom�z�Âb�l\j.gHY¥{�l5bdcegHb%{�l5{;[Zv
4×�87Â¡5¢¤[?|d[Zv9cs��[�l£bX[Z¢ Y\[Zk9VXg3|��±gHv�owndv¦�±lHj.[?vw[.j.gHbXo9k9v9nXjZk9cegHb�r�lHo�[.|-gHb-k9VX[?b�l5k9ndv�l5f�bX[ZcshiV�r�gHndv
csb�kw[Zv9{�gHf<l5k9cegHb%l5bX|³k9VX[�vw[.o9ndfskwo
g5�0k9Vdceo£{�l5{;[Zvm�
U�VX[Å{�l5{�[Zv�ceo�gHv9hFl5bdc�Rm[.|"lHo¥�±gHfsfegm¢�om�"� b�ow[.jZk9cegHb�]A¡¤¢¤[�vw[.jml5fsf
k9VX[º|d[�PXbdcsk9cegHb"l5bX|�k9VX[
Y�l5csb½{dvwgH{�[Zv9k9ce[.o�g5�£b�l5k9ndv�l5f�bX[ZcshiV�r�gHndv�j.g3gHvw|Acsb�l5kw[.o-csb½´ µ �R� b½o�[.jZk9cegHbS1A¡�¢�[�j.gHbXowce|d[Zv
k9VX[�jmlHow[�¢£VX[Zvw[�k9VX[-{;gHcsbFkwoSr;[ZfegHbdh�kwg�l�o9ndv¦�§lHj.[i��¶&[-vw[.jml5fsf�ownXjwV%|d[�PXbdcsk9cegHbXo-lHo�Y\[.|Ac<l5f
lNÈAceom¡�feg�jml5f���[ml5k9ndvw[�o9c�Rm[�l5bX|�Æ�gHvwgHbXgHc!|Ac<l5hiv�l5Y g5��{;gHcsbFkwoSgHb%l\o9ndv¦�§lHj.[�l5bX|º|d[Zv9cs��[�owgHY\[
r�lHowcejSvw[.o9ndfskwom�!� b�ow[.jZk9cegHb³�X¡A¢�[�{dvwgÉ��[�k9V�l5k
owgHY\[S��[Zv9k9cej.[.ozg5��k9VX[SÆ�gHvwgHbXgHc0|Ac<l5hiv�l5Y g5�T9
j.gHb���[Zv9h�[Skwgm¢�l5vw|do�k9VX[�Y\[.|Ac<l5fJlNÈ3ceo£g5�p¨¾¢£VX[Zb³k9VX[So�l5Y¥{dfscsbdh¥|d[ZbXo9csk q�csbXjZvw[mlHow[.oÉ�VU0csb�l5fsfsq�¡
csb�ow[.jZk9cegHb\�A¡H¢�[�l5b�l5fsq�Rm[¤k9VX[¤r�[ZV�lm��cegHndv!g5��k9VX[¤b�l5k9ndv�l5fdbX[ZcshiVFr;gHndv�j.g3gHvw|Acsb�l5kw[.o!g5��lz{�gHcsb�k
¸+g5�0¨·¢£VX[Zb�k9VX[,o�l5Y¥{dfscsbdhR|d[ZbXo9cskÂq�csbXjZvw[mlHow[.om�
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� [ZkeY�ª±¸ BD? H ¯A; Y � ª±¸&¯#:`Y�ªZ? H ¯<;�ow[.[,U0cshindvw[®��=C�º�Â� Y�ª±¸ BD? H ¯�>;2?A¡�? H ceo�lÅb�l5k9ndv�l5f
bX[ZcshiV�r�gHndv�g5��¸½� � [ZkA@NH ª±¸&¯zr;[�k9VX[\��gHfsndY\[\g5�&Y�ª±¸ BD?&H ¯�l5bX|&fe[ZkA@�ª±¸�¯�r�[�k9VX[Ro9ndY�¡
gÉ��[Zvzl5fsfJb�l5k9ndv�l5fJbX[ZcshiV�r�gHndvwoÉ¡�g5�ìk9VX[�@NH¦ª±¸&¯��
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H������� TeV X

GIH¦ª±¸�¯Ka�« �ºª Q�¯ %?ª¦­3� �\ª %i¯9¯DB ;Z1 =

4f�o
���
 �®ª QX¯ �("�� 
 �V� 
D� ��" ��� %K�	�d,���"#�����Z���\*��k.

[ � ÏDÏ,+.-�¶&[ PXvwo9k�j.gHbXo9ce|d[Zv�k9VX[RjmlHo�[�¢£VX[Zvw[�k9VX[�¨�°§b�l5k9ndv�l5f�bX[ZcshiVFr;gHndvwo\g5�
¸ l5fsf¤fsce[�csb
k9VX[�V�q�{;[Zv9{df<l5bX[�D½ª±¸&¯�{�lHowo9csbdh�k9VdvwgHndhiV�¸¼l5bX|�bXgHv9Y�l5fDkwg  O ! � � [Zk9D H |d[ZbXgHkw[�k9VX[SV�l5f²�
ow{�lHj.[³fscsY¥cskw[.|¾rFq D¿ª±¸�¯�k9V�l5k�j.gHbFk�l5csbXo�� ! ; c§�©[i�·gH{d{�gio9cskw[�kwg  O"!#=¥l5bX| D 2 k9VX[ÅgHk9VX[Zv
V�l5f²�±o9{�lHj.[i�
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�zbX|d[Zv\k9Vdceo�lHowo9ndY¥{dk9cegHbJ¡XY �� ª±¸&¯�ceo�l�j.gHb���[CÈ ª§«�¬ð­H¯±°§{;gHfsq�kwgH{;[Åj.gHb�k�l5csbX[.|�csb�D½ª±¸&¯��
� [Zka��ª±¸�¯
|d[ZbXgHkw[�cskwo�l5vw[mlA¡;c§�©[i�\ª§«�¬·­H¯±°Â|AcsY\[ZbXo9cegHb�l5f���gHfsndY\[i����csbXj.[ � !n\ Y �� ª±¸&¯�¡;k9VX[��gHfsndY\[-g5�VY �� ª±¸�¯�ceozl5k£fe[mlHo9k

@
µ 1 ! ��ª±¸�¯��

¶�VX[ZbÅ{;gHcsbFkwoSl5vw[�l5{d{dvwgH{dv9c<l5kw[Zfsq®lH|d|d[.|ÅgHb�l¥r;gHndbX|Acsbdh�r�gmÈ ;�ow[.[-yz[ZY�l5v9Á%��=C¡;l\owcsY¥csf<l5v
csbX[.t�n�l5fscskÂq¿VXgHfe|do��±gHv�k9VX[�{;gHv9k9cegHb¾g5� Y � ª±¸&¯,k9V�l5k�ceo¥gHndkwo9ce|d[ � 	�¢�[³o9csY¥{dfsq½bX[.[.|Ãkwg
vw[Z{df<lHj.[ 1 !·rFqÅk9VX[�v�lH|AcsnXo 1 2! g5��k9VX[¥gHk9VX[Zv�Y�lNÈAcsY�l5f?o9{dVX[Zvw[�k�l5bdh�[ZbFk-kwgR¨�l5k�¸ ��¶&[
k9VX[Zvw[C�±gHvw[�V�lm��[

@-ª±¸�¯�f ­
« ª 1�!�� 1 2! ¯!��ª±¸�¯DC ; �k=

� [Zk:? ��r;[,l�b�l5k9ndv�l5fpbX[ZcshiVFr;gHndvzg5�!¸ fsq3csbdhRl5k�|Aceo9k�l5bXj.[ f�� Q9F ����ª 1 !KBY1 2! ¯���vwgHY ¸ �
¶&[�|d[ZbXgHkw[Sr�q�B�k9VX[�jZq�fscsbX|d[Zv�csb�kw[Zvwow[.jZk9csbdh\¨"l5fegHbdh Y �� ª±¸�¯�l5bX|�¢£VXgiow[,lNÈ3ceo�ceo�{�l5v�l5fsfe[Zfkwg  Oìª±¸�¯��!� k���gHfsfegÉ¢�o0� vwgHY�u!vwgH{;gio9csk9cegHbXo£��mSl5bX|³��6zk9V�l5k!l5fsfAk9VX[¤��[Zv9k9cej.[.o!g5�_Y�ª±¸ BD?��5¯Dk9V�l5k
fsce[�csb`D H r;[ZfegHbdh-kwg�lS{�gHv9k9cegHb��»g5� B\����j.gHb�k�l5csbXo � !�l5bX|\V�lHo?VX[ZcshiVFk a��®ª QX¯ 1 ! %?ª¦­��
�\ª %i¯9¯�� /�[ZbXj.[i¡ Y � ª±¸jBD? �5¯f; Y�ª±¸ BD?��H¯�l5bX|³¢¤[�V�l.��[

�� ���� � TeV X
� ]^h§ª!Y � ª±¸ BD?��H¯9¯ a � ]^h§ª��\¯ a ��ª±¸�¯ �ºª Q�¯ 1 ! %�ª¦­ �
�¥ª %�¯9¯DC

U�VX[-o�l5Y\[�csbX[.t�n�l5fscskÂq³VXgHfe|do£�±gHv�k9VX[���[Zv9k9cej.[.o�g5� Y\ª±¸jBD? � ¯?k9V�l5k
fsce[�csb D 2
{dvwgÉ��ce|d[.|Åk9V�l5k
1 !½ceo£vw[Z{df<lHj.[.|³rFq�1 2! �!U�VX[Zvw[C�±gHvw[i¡X¢¤[�V�l.��[

�� ���� � TeV X
� ]^h§ª!YRª±¸ BD?��N¯9¯Ka ��ª±¸&¯ �ºª Q�¯�ª 1 ! � 1 2! ¯�%�ª¦­ �
�¥ª %�¯9¯DC ;±� =

UXvwgHY k�t�n�l5k9cegHbXo ; �k=£l5bX| ;±� =C¡A¢¤[�h�[Zk

�� ������ TWV�X
G � ª±¸&¯f; h � ���� � TWV�X � ]^h§ª!Y�ª±¸ BD? � ¯9¯@�ª±¸�¯ a�« �®ª QX¯ %�ª¦­ � �¥ª %i¯9¯DC ;±� =
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�¥ª %�¯9¯DC

[ � ÏDÏ,+.-R¶&[�V�l.��[�¸ ; h H GIH ª±¸&¯:?:H'; h H ����� TeV X GIH¦ª±¸�¯:?&H � h H������� TWV�X GoH9ª±¸&¯'?&H9�l¤q½k9VX[R{dvw[Z�3cegHnXo¥vw[.o9ndfskm¡NGn; h H����� � TeV X G H ª±¸�¯ ; « �ºª Q�¯ %?ª¦­A� �¥ª %i¯9¯�� /�[ZbXj.[i¡?¸ ;
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