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¶&I�{dRQNhy�Ihr�¶sy-¶�V�JMz�JMz<Ic|T¶�V�JTJTV\pÆN�C�r�JMz<I�JMN�WF|MC<IhW<JTUBGQC<V$ª.-�¼�¬­;m1C°V�U3r<IKU�JTV XsW�N�C^JMG[o5yFJMz�G]|�|TJMNSJTIhp*IhC^JK���+I�{�RQV�J�GQCOEHG[�<; Á ;ÇÀ�JMz<IPp�N�|M|TIh|�V�o�JMz<I*JÈ�_VY|T{�NSUMJMG]LKR[Ih|�NSJ��NSUBG[V\W�|��SN�RQW<Ih|cV�o � 
 N�|eo5W�C�LXJMG[V\C�|�V�o}JMz<IP{�NSU3N�p*IKJTIKU @ ; " z<I`o5IhNSJMW<UMIh|�|Mz<V��ZCÉG]C°EHG[�<; Á ;ÇÀFNSUMIJTU3N�LXIhr³¶�N�L3�±JTVÉJMz<I-��IhC<IKU3GQL-o5V�U3p�V�oZJMz�I$NS{�{�UMV²©(GQp`NSJTI$|TV\RQW<JMG[V\C�|eJTVOJMz�I��}bÊI7X^W�NSJMGQV\C�|*NSJ*JMz<IIhR[IhLXJTUMV��_IhNS�
|3LKN�R[I����Zz�G]L3z�LKN�C�¶�I�{�NSU3N�p�IKJTIKU3Gl~KIhr$N�|
�±ËÌ v ËÍ®Î � 
�Ï Ð ËÌ v ËÍ 4 � ËÌ v ËÍ @YÑ c � Á ;KJ -\�
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)[��!��\� R �]�	�Y!���!���%'!�)*T��&(��X��VW)*�
^#.	��(4���S�X���&(`_badc?��(S�]�	�Y����%e�$!��&%'��($)*!��UA
R (4���fV<� R �g���,($) �U�h��A Z O 7i8jG���K	kQ8jl���K�kQ8nm��JKP�P��opA �?�h)*Vq�$A R ��(��*���N�2�����
�r���`A Z O 7HsJI��JK	kFGJG;KJK	kFGhth��K¨�P��oua
�Zz<IKUMI Ð N�C�rF��NSUMI��&JTVPN`��V^V(r
NS{�{�UMVh©<GQp�NSJMGQV\C���oaW�C�LXJMG[V\C�|ZV�oHJMz<IcU3NSJMGQVY� ��
 " ( 44v Ñ �}N�C�r
V�o�JMN�CZ´��N�C�rF�_IhNS�(R[y$r<IK{�IhC�r
V\C
JMz<I�JTU3GQR]GQC<IhNSUZLXV\W<{dRQGQC<�xw 
 ª.-�¼�¬­; mDCFN�RQR�LKN�|TIh|��+IeC<V�JMGQLXI�JMz�NSJ�o�V�U�NP�\G[��IhC��N�R]W<IZV�o � 
 JMz<IKUMI�IX©(GQ|MJM|_N�LXV�UMUMIh|T{�V\C�r�GQC<��U3N�C<��I�o5V�U @ �Zz<IKUMI"JMz<I"|T¶�V�JTJTV\p V�U�JMz<IZJMN�W-|MC�IhW<JTU3GQC<VNSUMI XsW�N�|MGl2fr<IK��IhC<IKU3NSJTI��ZG[JMz
JMz<IeC<IhW�JTU3N�RQGQC<V
�5�"z<V\|TIep`N�|M|ZU3V\W<�\z�R[y-r<IK{�IhC�r�|}V\C�R[y-V\C ( 44v Ñ N�C�rFGQ|JMz<IKUMIKo5V�UMI}GQC�|TIhC�|MG[JMG[��I�JTV @ �B; " z<I_p`N�|M|HGQ|TV\R[IK��IhR(LKW<UM��Ih|�{�RQV�JTJTIhr�G]CeEHG[�<; Á ; Á z�G[�\z�RQGQ�\z£J¸JMz�I_{�R]N�W�|MG[¶�RQILXV\N�C�C�GQz�GQRQNSJMG[V\COU3IK�\G[V\C�|�{�UMVsr�W�LXIhr°¶syOJMz<I`{dNSUMJMGQLKR[I¨|T{�IhLXJTU3W�p»V�o �� ��<�jp*V(r<IhRQ|K; " z�IP|Mz�NS{�I�V�oEHG[�<; Á ; Á GQ| XsW�N�RQG[JMNSJMG[��IhRQy-W�C�L3z�N�C���IhrF¶sy$JMz<I��SNSU3GQNSJMG[V\CFV�o�N�C£yO�( ��^� {�NSU3N�p*IKJTIKU²��|3R[V²�ZRQy$p*V²�(GQC<�JTV�JMz<I�UBG[�\z£J}�"z<IhC�GQC�LXUMIhN�|3GQC<�qJMN�C}´Aª.-�¼�¬­;�FGQC�GQp�N�R �� ��<� {�UMV(r�W�LXIh|�N-C<IK��LXV\N�C�C�GQz�G]RQNSJMG[V\C$¶�U3N�C�L3zONSJ @ �µk � &O�a|MIKI�E�GQ�<; Á ; Á �B���Zz<IKUMIJMz<IqLXV\N�C�C�GQz�G]RQNSJMGQC<� ��Ä��Mo G]|�JMz<I�JMN�Wg|MC<IhW<JTU3G]C<VPGQC
JMz<I�U3N�C<��I J � & {�� � 
 " ( 44v Ñ �,{ Às���Zz�GQR[IcG[J�GQ|JMz<IPR]G[�\z£JTIh|MJc|T¶�V�JTJTV\p o5V�U�� ��
 " ( 44v Ñ � i Às; *OI¨|TJMW�r<yOGQC°EHG[�<; Á ;'&
JMz<I¨C<IK�ºIX©(JTIhC�r<Ihr�|To5IKU3p�G[V\CLXV\N�C�C�GQz�GQRQNSJMG[V\C�|�NSJyw 
 \lk N�C�rÉNSJcN�C°GQC^JTIKU3p*Ihr�G]NSJTI*��N�RQW�I�V�o�JMN�C}´ \ À'zs;`E<UBN�p*IF� Ð ��UMIKo5IKU3|�JTVJMz<I�JMN�W¿|MC�IhW<JTU3GQC<V ��Ä��Mo���NSJ @ \ k � JS�+�Zz�G]R[IPo5U3N�p*IÉ�w�K�eJTV°JMz�I$|T¶�V�JTJTV\p��+NSJ @ \»k � À0&s; *OI{�NSU3N�p*IKJTIKUBGl~KI"JMz�IZUMIhp�N�G]C�GQC<���SNSU3GQNS¶�RQIh|�V�o¸JMz<I�p*V(r<IhRw� � 
 N�C�r ( 44v Ñ �sJMz<UMV\W<�\z � ¦< N�C�r � % = ¡	{ i� % = ¡	{ � � ¦<

� ¦< ���(GQN ��blU3W�C�C�GQC<�<��G]C
oaN�LXJK��� � 
 c ( 44v Ñ �ZW�C�G X^W<IhRQy¨r<IKJTIKUBp�GQC<Ih|q� � ¦< c � % = ¡	{��B��N�C�r�sG]LXII2­��IKU3|MN(; " z<I �"ÄH�Moºp`N�|M|`UBN�C<��I
�Zz�IKUMIb| ¦< { k � JhÀs��NSJPNÉ�<©sIhrÅ�\G[��IhC � ¦< ��GQ|PN�|`RQNSUM��IYN�|N�RQR[V��_Ihr�¶syÉJMz<I-I�}`LKG[IhC�LXyÉV�o�JMz<I�LXV\N�C�C�GQz�GQRQNSJMGQV\C°{�UMV(LXIh|M|TIh|h; *OI$LKR[IhNSU3R[y±C<V�JMGQLXI-JMz�NSJ*|T¶�V�JTJTV\pw2C<IhW<JTU3N�R]GQC<V�LXV\N�C�C�GQz�GQRQNSJMG[V\C�|��5o5U3N�p*IY�w�X�T�B�H�Zz�GQL3zOGQC^��V\R[��I¨|TJTUMV\C<�
G]C£JTIKU3N�LXJMGQV\C°{�UMV(LXIh|M|TIh|h��|MW<{�{�UMIh|M|JMz<IZU3IhRQGQL�r<IhC�|MG[Jfy*p�W�L3z-p*V�U3IZIX��IhLXJMG[��IhR[y�JMz�N�CPGQC�JMz�Ib~� 2�~� � 2�~�PLKN�|TIq�5o5U3N�p*Iq� Ð �T�B; *OI�N�RQ|MVc��C�r`JMz�NSJ
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EHG[�\W<UMI Á ;'&��e	����`/��U�$�S��V<�F�J)[/6��V*VW^y��!�"-.	���X!����S�X!���V<�F��)[/���V*VW^Y��V*Vq�V����",(4� �J)[��!	�Q)*! �*����) Z �� kH�������	�&6F.�V<��!������B6CJDFEd7�GJI�: K	A����?_ 7HK	:q8�)�
�6\��!�"`_ 7�K	: G��¨)
�16Ja
~� 2 ~�*N�C�r ~� 2 ~�$�aLXV321�1N�C�C�G]z�GQRQNSJMG[V\C�|�IK��V\R[��I�� JMz<UMV\W��\zÉ|TJTUMV\C��FGQC^JTIKU3N�LXJMG[V\C�|h�HG]C£JTVFo�IK�l��C�N�R+��� |MJMNSJTIh|�5UMIh|T{�IhLXJMG[��IhR[y��A2È��N�C�r��<2��PV�U"� 2�� �h�+N�C�r�RQNSU3��IhR[yPr<V\p`GQC�NSJTI�V²��IKU�~� 2�~� N�C�C�GQz�G]RQNSJMG[V\C�|K�^�Zz�GQRQI"JTU3GQ{�R[I ~� 2
~� � 2�~�-LXV\N�C�C�GQz�GQRQNSJMGQV\C�|�{�U3Ih|TIhC£J�N��ZGQr<IKU�N�C�r-p*V�UMI�LXV\p*{�RQIX©`{�NSJTJTIKU3C-V�o¸�dC�N�R�|TJMNSJTIh|��a|TIKI ��IKo1;�ª.-�¼�¬5�B;m1CPJMz<I�R[IKo�J_{�NSUMJ_V�o¸JMz<IZ���\W<UMIh|_�_I�|Mz<V²�AJMz<I�¶�V\W�C�r�|�r�GQLXJMNSJTIhr`¶sy�JMz<I�«0&�����; Ä�;^IX©(LKRQW�|MG[V\C�U3IK�\G[V\C�|V�o��SNSU3G[V\W�|�N�LKLXIhR[IKU3NSJTV�U�LXV\C�|MJTU3N�GQC^JM|K;��<LKN�C�C�GQC<�`JMz<Ie�SN�RQW<Ih|"V�o�JMN�C}´®�+Ie�dC�r$JMz�NSJK��o5V�U�JMN�C}´ i½Á &N�C�r±JMN�C�´ { ÀMJS��JMz�I¨LXV\|Mp�V\R[V��\GQLKN�RQR[y°N�R]R[V²�+Ihr�UMIK�\G[V\C�| X^W�IKIH~KIh|�W�C£JMGQR_C<VY{&V\G]C£JM|�|MGQp�W�R[JMN�C<IKV\W�|MR[yo5W�R[��RQR�� 2f�¨��  N�C�r�JMz�I�N�LKLXIhR[IKU3NSJTV�U�LXV\C�|TJTU3N�G]C£JM|K;

� |_oaNSU}N�|+JMz<I�LXV\N�C�C�GQz�GQR]NSJMG[V\C�L3z�N�C�C<IhRQ|+NSUMI�LXV\C�LXIKU3C<Ihr¸�^JMz<I�LKN�|TI�V�o¸JMz<I�|T¶�V�JTJTV\p GQ|_L3z�NSU3N�LXJTIKU 2Gl~KIhrF¶^y$N`U3NSJMz<IKU�|MGQp*{dR[I�{�NSJTJTIKU3C���LKR[IhNSU3RQy-r�V\p�GQC�NSJTIhrF¶^y$|MJTUMV\C<�PG]C£JTIKU3N�LXJMGQV\C
{�U3VsLXIh|M|MIh|K; *OIq��C�rJMz�NSJ �Zz<IhC*|M¶&V�JTJTV\pºp�N�|M|TIh|�NSU3I X^W�N�|3G?2fr<IK��IhC<IKU3NSJTIZ�ZG[JMz�JMz<I�C<IhW<JTUBN�RQGQC<V�p�N�|M|K�^JMz<I�C<IhW<JTUBN�RQGQC<V�{�N�G[UN�C�C�GQz�GQRQNSJMG[V\CqU3NSJTI�GQ|_��IKUMy�R[V����aRQIh|M|~JMz�N�C`o5IK� {�IKU3LXIhC^JB�B; " z<I�r<V\p�GQC�N�C£J+L3z�N�C�C�IhRQ|~LXV\C�LXIKUBC¨G]C�|TJTIhN�rC<IhW<JTU3N�R]GQC<V32f|T¶�V�JTJTV\p LXV\N�C�C�GQz�G]RQNSJMG[V\C�|�G]C£JTV®�\RQW<V\Cz2È�VX^W�NSUM�¥�aW<{AJTV�J k ���PN�C�r |T¶�V�JTJTV\pw2f|T¶�V�JTJTV\pN�C�C�GQz�GQRQNSJMG[V\C�|+GQC^JTV�N�LXV\W<{�RQI�V�oH� XsW�NSUM�(|��aW<{$JTV J &��`�+V�U"GQC^JTV�N�LXV\W<{dR[I�V�o��\R]W<V\C�|c�aW<{�JTVez k ���B;* z<IhCcJMz�I_LXV\N�C�C�G]z�GQRQNSJMGQC��}{�NSUMJMC<IKUHGQ|¸JMz�I~JMN�Wq|MC<IhW<JTUBGQC<V<�²JMz�I+LXV\N�C�C�GQz�GQRQNSJMGQV\C�{�NSJTJTIKU3CqGQ|�G]C�|TJTIhN�r¶^y¨oaNSU"p*V�UMIeLXV\p*{�RQGQLKNSJTIhr¸; *OIc|Mz<V��¥GQC�EHG[�<; Á ; -�N*JÈy^{�G]LKN�R¸|MG[JMW�NSJMGQV\C-o�V�U"JMz<IP�5{�IKU3LXIhC^JB��LXV\C£JTUBG[¶�WM2JMG[V\C�|�V�o_JMz<Iq{&V\|3|MG[¶�R[I�LXV\N�C�C�GQz�GQRQNSJMGQC<�¨GQC�G[JMG]N�R�|T{�NSU3JMGQLKR[Ih|K��N�C�rON�r<IKJMN�G]R�V�o_JMz<I�p*V\|TJ�UMIhRQIK��N�C^J���C�N�R|TJMNSJTIh|K��JMNS��IhCFNSJ � < Î ������ N�C�r-JMN�C}´ \ À'zs; " z�GQ|~{dNSJTJTIKU3C$GQ|�z<V��_IK��IKU"U3NSJMz<IKU�r<IK{�IhC�r<IhC^J�V\C-JMz<IJMN�C}´É�SN�RQW<I�N�C�r�V\C�JMz<I�UMIhR]NSJMG[��Icp�N�|M|Z|T{�RQG[JTJMG]C<�<;
���� !�#" �%$	#'&�(�)+*,).-!(/('&�0'&�$1-32�&1)4(/5

*OI±|Mz�V²�+IhrµJMz�NSJ$JMz�I°�\RQW�GQC�V¿GQ|-JMz<IÉ|TJTU3V\C<��Ih|TJ
{�V\|M|3G[¶�R[IgLXV\N�C�C�GQz�GQRQNSJMGQC<�®{�NSU3JMC<IKU$V�oqJMz<IÉRQGQ�\z£J 2Ih|TJ*C<IhW<JTU3N�R]GQC<V
GQCÉJMz<I$�Y���<�°; mDC �ZIKoÈ;}ª.- -�¬��_I-|TJMW�r�G[IhrÉGQC�r<IKJMN�GQR_JMz<I¨{�V\|M|MG[¶�G]RQG[JfyYV�oZC<IhW�JTU3N�RQGQC<VLXV\N�C�C�z�G]RQNSJMG[V\C�|c�ZG[JMz±�\RQW�GQC<V\|h�HN�C�rÉ{�U3V²�(GQr<Ihr�|TV\p*I¨IX©(N�p*{dR[Ih|�V�o�JMz<IKV�UMIKJMGQLKN�R�o5U3N�p*IK�+V�UM�(|��Zz<IKUMI|MW�LBz�{�UMV(LXIh|M|TIh|}¶�IhLXV\p*IcIhG[JMz<IKU�{�R]N�W�|MG[¶�RQIZV�UZW<¶dGKX^W�G[JMG[V\W�|K;
" z<IqR[V��,2­IhC<IKUM��y
LXV\C�r�G[JMG[V\C
o�V�U�z�N²�sGQC��P�\RQW�GQC<V`LXV\N�C�C�GQz�GQRQNSJMGQV\C�{�UMV(LXIh|M|TIh|�GQ|"JMz�NSJ � < Î � ^ i

� % 6 ;±�(GQC�LXI¨G[JqGQ|eNg|TJTU3V\C<�\R[yÉGQC^JTIKU3N�LXJMGQC��F{�NSU3JMGQLKR[I�� �+I¨IX©({�IhLXJ*GQCÉ{dNSUMJMGQLKW�RQNSU��\RQW�G]C<V32­�\RQW�GQC�V$N�C�C�G?2z�GQRQNSJMGQV\C�|�JTVY¶�I`��UMIhNSJMR[yÉIX�&IhLXJMG[��I$G]C°UMIhr�W�LKGQC<�$JMz<I-Ä��zo¥U3IhRQGQL`NS¶dW�C�r�N�C�LXI�; m1C±�sGQIK�lV�o��"z�NSJe�+IV\W<JMRQGQC�IhrPNS¶�V²��I���GQo¸JMz<I�Ä��Mo³GQ|+JTVq¶�I"JMz�I��	638�,�7 6GT98;: 6 @r@QDUT�421S�>QY1�, D+,P@a��JMz�GQ|�|MLXIhC�NSU3G[V��ZGQR]R�¶�I"V�o{�NSUMJMGQLKW�RQNSU_GQC^JTIKUMIh|TJ+GQC`LKN�|MI"JMz<I�RQG[�\z^JTIh|TJ+C<IhW<JTU3N�RQG]C<VcGQ|
(I8�, 1 �_= 8<8 D����\R]W�GQC<V�LXV\N�C�C�GQz�GQRQNSJMGQV\C�| �ZGQR]R<JMz<IhC{�UMV��sGQr�I��&r<IK{�IhC�r�GQC<��V\CFJMz<Iq¶�GQC<V32­�\R]W�GQC<V�p�N�|3|�|M{�RQG[JTJMGQC��<��JMz<I�UMI7XsW�G[UMIhr
UMIhRQGQLer<IhC�|MG[JÈy$|MW<{�{�UMIh|M|MG[V\Cp*IhL3z�N�C�GQ|MplJTVqV�¶�JMN�GQCPJMz<I�LXV�U3UMIhLXJ ��NSU3�P�
NSJTJTIKU}JMz�IKU3p�N�RdUMIhRQGQL"NS¶�W�C�r�N�C�LXI�; mDCP{�NSUMJMGQLKW�R]NSUh�£r�W<I�JTVJMz<I���IKUMy�RQNSU3��I��\RQW�GQC�V32­�\RQW�GQC<VqN�C�C�G]z�GQRQNSJMG[V\C-LXUMV\|3|Z|TIhLXJMG[V\C¸�dN�C�r�JTVPJMz<I�{�U3Ih|TIhC�LXI�V�o LXV\N�C�C�G]z�GQRQNSJMG[V\C
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EHG[�\W<UMI Á ; -���� ��^6.�)[/6��V'.����
�r�&($!�� R �*����(4�&V<����)*T��+/���!��
($)��X%'�
)[��!�� R /��j��!�!�)<�h)*V<����)[��!\.�(4�j/��X���X�X��)*!x�]�	���r��%Y�$!��X% ���($)*!��S/��j��!�!�)<�')*V<���
)[��!x(4� ��)[��!�a�	�����.�V<��� (6� R �&(������+�*����/��U�&��B6CJD E�7HG;I'A�M-O�7HKL��!�" Z �,� Z��� � a�	��	�N%n.;.	�&(��(6��^Q.���($�F� R �]�	�#/���VW%'�#!	�N(4��.�(4�X�&�X!��[�`���]�	�&(`/���!���($)��&%'��)*!��y/��	��!�!��&V �&a

{�UMV(LXIh|M|TIh| �"z�GQL3z`LXV\W<{�R[I�C<IhW�JTU3N�RQGQC<V�N�C�r��\RQW�GQC<V�o5UMIKIH~KII2­V\W<J_{�UMV(LXIh|M|TIh|K�^JMz<IZC<IKJ�IX��IhLXJ~V�o�C<IhW�JTU3N�RQGQC<VUMIhRQGQL_NS¶�W�C�r�N�C�LXI+|3W<{�{�UMIh|3|MG[V\CcG]|�p`N�GQC�R[y�r<UBG[��IhCc¶sycJMz�I_�\RQW�GQC<VZIX��IhLXJMG[��IZN�C�C�GQz�GQR]NSJMG[V\C�LXUMV\|M| |MIhLXJMG[V\C��IK��IhC$o5V�UZUMIhR]NSJMG[��IhR[yPR]NSUM��I��\RQW�G]C<V32fC<IhW<JTU3N�R]GQC<Vqp�N�|M|�|T{dRQG[JTJMGQC<�\|h; *OIeIhp*{�z�N�|3Gl~KI�JMz�NSJ�JMz�G]|�o�IhNSJMW<U3IcGQ|{�IhLKW�RQGQNSUHV�o�JMz�I"b�RQW�GQC�V �+V\N�C�C�GQz�GQR]NSJMG[V\Ce|3LXIhC�NSU3G[V<�£|3GQC�LXI�o�V�U�N�C^yqV�JMz<IKU~LXV\N�C�C�GQz�GQRQNSJMG]C<�Z{�NSU3JMC<IKU�N�C�ro�V�U�|MW�}PLKGQC<IKJMR[y�RQNSUM��Iqp�N�|M|�|T{�R]G[JTJMGQC<�\|K��JMz<IeLXV\N�C�C�GQz�GQRQNSJMGQV\C$N�p*{�RQGQJMW�r<Icr<V\p`GQC�NSJTIh|"V²��IKU�JMz<I�LXV\N�CM2C�GQz�G]RQNSJMGQC<��{�NSUMJMC<IKUZ{�N�G[UZN�C�C�GQz�GQRQNSJMGQV\C�|K; mDC$LKN�|TI�JMz<IcRQG[�\z^JTIh|TJZC�IhW<JTU3N�RQGQC�VqG]|Zz�G[���\|3GQC<VqV�U"�"GQC<V32fRQG[��I���\RQW�GQC�VPLXV\N�C�C�G]z�GQRQNSJMG[V\C�|��ZGQR]R�V\C�RQy$¶�I�z<IhRQ{�o5W�R�NSJ���IKUMygRQNSUM��I*p�N�|M|TIh|�� � <�� J	�A¼ " I�
��B; *OI*�ZGQRQR|Mz<V��¥JMz�NSJK�dJMz<V\W<�\zFo�IhNSJMW�U3GQC<�`R]NSUM��IKU"N�C�C�GQz�GQRQNSJMGQV\C�LXUMV\|M|�|TIhLXJMG[V\C�|K�dJMz<IcU3Ih|MW�R[JMGQC��*UMIhRQGQL�NS¶�W�C�r�N�C�LXIV�o��"GQC<V\|}N�C�r$z�G[���\|MGQC<V\|+�Zz�GQL3z�LXV\N�C�C�GQz�GQRQNSJTI��ZGQJMz�NWX^W�N�|3G�r<IK��IhC<IKU3NSJTIe�\RQW�GQC<VqGQ| =l6GT � D]T}JMz�N�C�JMz�NSJV�o�LXV\N�C�C�GQz�G]RQNSJMGQC<��¶�GQC<V\|h�\r�W<I�JTVcJMz<I}{�UMIh|TIhC�LXI�V�o�N�r�r�GQJMG[V\C�N�R(IX��IhLXJMG[��I"r<IK��U3IKIh|�V�o&o�UMIKIhr�V\p ¶�UMV\W��\z£J¶^yPL3z�NSUM�\G]C<V\|�N�C�r`¶sy�JMz<I�C<IX©(J 2­JTV32fRQG[�\z^JTIh|TJ}C<IhW<JTU3N�R]GQC<VcGQCPJMz<I�LKN�|TI�V�o�z�G[���\|3GQC<V\|K; " z�G]|~GQ|_JMz<IKUMIKo5V�UMINÉLKN�|TIY�Zz<IKU3I 6
�
�38B@B8B1�,R63= 42176 , ,98;:<8;=l6 @B8�, �'Qz6GTG@ , D]TEF 6A4C@BO963=;=.- 8�,R4�T�D 6 FHD|@>:zD G�,R63=�, DIOz@�T�63= 8�, 1 T DI= 8r46 (IOY,��<6�,R4EDK;mDC�JMz<I~LXV\C^��IhC£JMGQV\C�N�R^p¨�( �b�� � p*Vsr�IhRw�²�\N�W<�\G]C<VZp�N�|M|MIh|�NSJ�RQV²�°IhC<IKU3�\G[Ih|_� � / ��NSUMI�{�UMV�{�V�UMJMG[V\C�N�RJTV�JMz<IcLXV�U3UMIh|T{�V\C�r�GQC���� / i � Ñ/ " � Á ] �B��V�¶�IKy(GQC<�
� ^ � � Ñ � � 4 � � ^ ��� Ñ ��� 4 � - �£¼L�9J � � Á ;KJ m �

" z�GQ|�UMIhRQNSJMG[V\C¿G]|�NÉLXV\C�|MI7X^W<IhC�LXI
V�o�JMz<I 63F FEO(� D��F�\N�W<�\G]C<V±p�N�|3|`W�C�GQ��IKU3|MN�RQG[JÈy±NSJ-z�G[�\z³IhC�IKUM�\G[Ih|�%('/ \ ( 44v Ñ NSJ (������s�~N�C�r��sG[o���N�R]GQr��^G]p*{�RQG[Ih|HJMz�NSJ_JMz<I"�\RQW�GQC�VcGQ|�JMz�I�z<IhN²�sGQIh|TJ~�\N�W<�\G]C<V<;��ZV��_IK��IKU²�JMz<IKUMI�NSUMIe{dR[IhC£JÈy�V�o �_IhR]R�p*V�JMG[�SNSJTIhrYp*Vsr�IhRQ|��Zz�GQL3zFr<VPC<V�J�|MNSJMGQ|To5y UuXd;�� Á ;KJ m ���a|TIKI���o5V�U"GQC�|TJMN�C�LXI��ª m k ¬5�B; mDCg{�NSUMJMGQLKW�RQNSUh���+I`NSUMI�GQC^JTIKUMIh|TJTIhr±GQCOR[V²��IhC�IKUM��ygUMIhN�RQGl~hNSJMG[V\C�|�V�o+JMz�I`�Y����� �ZGQJMzg�\RQW�GQC<V32C<IhW<JTU3N�R]GQC<V X^W�N�|MG?2fr<IK��IhC<IKUBN�LXy®N�C�r���JMz<IKUMIKo5V�UMI����ZG[JMz³�\RQW�GQC<V\|*RQG[�\z^JTIKU�JMz�N�CÅ�Zz�NSJ*IX©({�IhLXJTIhrÅo5UMV\pUuXd;�� Á ;KJ m �B; " z<Icz�GQ�\z�IhC<IKUM��y$|TIKJMW�{FN�C�rF|TV\p*I�{�z<IhC<V\p*IhC�V\R[V��\GQLKN�R¸GQp�{�RQGQLKNSJMG[V\C�|�V�o�|MW�L3zFp*V(r<IhRQ|K�N�|��+IhRQR N�|�JMz<V\|MI*V�o+U3IhRQNSJTIhr°|MLXIhC�NSUBG[V\|��ZG[JMzON��\R]W�GQC<V-Ä��Mo��¸z�N²��I�¶�IKIhC°LXV\C�|MG]r<IKUMIhrg{�UMIK�(G[V\W�|3R[y
GQCJMz<IcRQGQJTIKU3NSJMW<UMI�ª m J Ã m Á ¬­;� C<I�V�o¸JMz<I�p*IhC^JMG[V\C<Ihr-|TIKJMW<{d|_GQ|_JMz<I�|TV32fLKN�RQRQIhr � 2[m m~|MW<{�IKU3|TJTUBGQC<��GQC�|M{�G[UMIhr�p�Vsr<IhR­�sGQC`JMz<I�RQGQp�GQJGQC*�Zz�GQL3z-�( ��s� ¶�UMIhNS�sG]C<��GQ|~r�V\p�GQC�NSJTIhr`¶^yqJMz<I�W�C�G[��IKU3|3N�R�|MGl~KI�p*Vsr�W�RQW�|K;Hb�N�W<�\GQC<V�p�N�|M|TIh|h�^�Zz�GQL3zNSUMI�r<IKJTIKU3p`GQC<Ihre¶^yeJMz<I�|TJMN�C�r�NSUBr ��b U±LXV^I�}PLKG[IhC£JM|~N�C�r�¶^yeJMz<I"b�UMIKIhCM21�<L3z^�+NSUMJ�~Z{�NSU3N�p*IKJTIKUh�^NSU3GQ|TINSJ"V\C�II2fR[V^V�{gN�C�r���GQC
JMz<Ie{�UMIKo�IKU3UMIhr$U3N�C���IcV�o�JMz<Iqp*V(r<IhRw�dJfys{�GQLKN�RQR[y-y(G[IhRQr
IhG[JMz<IKU"Ng�az<IhN²�^y��Z�\RQW�GQC<VÄ��Mo��<V�U�C<IhW<JTU3N�RQG]C<V32­�\RQW�GQC�V XsW�N�|MG?2fr<IK��IhC�IKU3N�LXy°ª m J:¬­;� C<V�JMz<IKU�IX©<N�p*{�R[I�Ihp*IKUM��Ih|�GQCYJMz<IqLXV\C^JTIX©sJ�V�o}b�N�W<��I��
Ihr�G[JMNSJTIhrÉ�( ��^�lÂ+UMIhNS�(GQC<�°�­b��g�(Â��B;m1CY|TV\p*I�b�  " p�Vsr<IhR]|K�&N�|�NPUMIh|MW�R[J"V�o�JMz<I�r<V\W<¶�R[IKJ 2­JTUBG[{�R[IKJZ|M{�RQG[JTJMGQC���p*IhL3z�N�C�GQ|Mp¯N�C�rFr�W<IcJTV¨JMz<I
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m3 = mgluino

WMAP Range

mgluino < mχ

EHG[�\W<UMI Á ; m �`	��	�,��(4���S�4�	�;"J��"Y)*!��J(4���&!d�4�	�����`�*��� .���(6���S�X���X(`�
.	�;/6�XA�)*!e�*����� Z 1 kB� Z�����Z 1 �F� Z 1 �F.�V<��!��XA
/����-.	����)��&V<� ��)*�]�y�*����� � �	���X�$��)*�S������� R �]�	��/���Vq"�
+��(4���d�������&(N/���!��r�&!�� � R �]�	�e�u!�)*T��X(��&�na�	��	��(4��"`�����J";�6"
(4� ��)[��!x����!���� ���
)*T��NTU��VW%��X�N� R � Z�����Z 1 � � Z 1 )���!�������V*Vq�V����"T����/6��%h�&�N�*���Q!��&%'��(6��VW)*!��`)��Q!��+V<��!�� �X(Q�*����
 ���L	
�+���6��Tj^ ��VW%')*!���
���� )���($%'V<��"y��%'�:�&^Y��!����S��V<��%h�$VW^#�	����Tj^\)��&���r��.	�X���&�6��(4/��	�X���������Xa

p�G ©<GQC<��¶�IKJf�+IKIhC�JMz<I �"G[���\|�N�C�r±JMz<IPp�Ih|M|TIhC<��IKU3|h� �\RQW�GQC<V$p`N�|M|TIh|qNSUMIP|3W<{�{�UMIh|3|TIhr ª m ¼�¬­; �"V�JMGQLXIJMz�NSJ_G]CqJMz�GQ|�p*V(r<IhR�Ne|Mp*VsV�JMz`LBz�N�C<��I"G]C*JMz<I�{�NSUBN�p*IKJTIKU��¨�\JMz�IZU3NSJMG[VcV�o&JMz�IZr<V\W<¶�RQIKJM|�N�C�r�JTUBG[{�R[IKJM|p�N�|M|TIh|h��IhN�|MGQR[y¨R[IhN�r�|}o5UMV\p N��\RQW�GQC<VqÄ��zo¿JTV`N�C�IhW<JTU3N�RQGQC�V32­�\RQW�GQC<V X^W�N�|MG�r<IK��IhC<IKU3N�LXy�;m1J�G]|"�(C<V��ZCYJMz�NSJ�¶�GQC<V32fRQGQ��IeC<IhW<JTUBN�RQGQC<V\|"JTIhC�rYJTV�{�UMV(r�W�LXI�NPU3IhRQGQL�NS¶�W�C�r�N�C�LXIe�+IhRQR�NS¶&V���I*JMz<I
* � � o½{�U3IKo�IKUMU3IhrgU3N�C<��I����"z<IKUMIhN�|��ZGQC�V32ZN�C�rOz�G[���\|MG]C<V32fRQG[��I*C<IhW<JTUBN�RQGQC<V\|�z�N²��I�JMz<I*V�{�{�V\|MG[JTI*¶�II2z�Nh�(G[V�Uh; �"IhC�LXI��ZU3IhRQGQL
r�IhC�|MG[JÈyÅ|MW<{�{�UMIh|M|MG[V\CÅp*IhL3z�N�C�GQ|Mp�|K�"|MW�L3z N�|¨�\RQW�G]C<V±LXV\N�C�C�GQz�GQRQNSJMGQV\C�|K�}NSUMI{�NSUMJMGQLKW�RQNSU3R[y�GQC^JTIKUMIh|TJMGQC��Po5V�U�JMz<I*LKN�|TIqV�o~¶�G]C<V32fRQG[��I�C<IhW<JTU3N�RQG]C<V\|"N�C�rF�+Iq�ZGQRQR�r<IK��V�JTI`p*V\|MJ�V�o~JMz�GQ|N�C�N�R[y(|MGQ|�JTV�JMz�NSJZ|MG[JMW�NSJMGQV\C�;

" z<Iqb�RQW�GQC�V �+V\N�C�C�G]z�GQRQNSJMG[V\CO�­b �Z��p*V(r<IhR��+IqLXV\C�|MGQr<IKU"z<IKUMIeG]|Zr<IK��C�Ihr
N�|�N�C£y�UMIhN�R]Gl~hNSJMG[V\C$V�oJMz<Ie�g���<� |MNSJMGQ|To5y(GQC<�qJMz<I�LXV\C�r�GQJMG[V\C�|
� < { � ^�� ��� �!� " c � Á ;KJ�z\�

�Zz<IKUMI � < N�C�r � ^ NSU3IeUMIh|M{&IhLXJMGQ��IhR[y�JMz<I*C<IhW<JTU3N�R]GQC<V`N�C�rFJMz<I��\RQW�GQC�VPp�N�|M|MIh|�NSJ�R[V��¥IhC�IKUM��y��¸N�C�r
��� �!� " |TJMN�C�r�|}o5V�UZN�C£y-V�JMz<IKU��( ��^�¥{�NSU3JMGQLKR[I�p�N�|M|MIh|K;Ä¸IKJ�W�|Zp�IhC£JMG[V\C
JMz�NSJ�GQC�{�UMIK�(G[V\W�|Z|TJMW�r�G[Ih|��\RQW�GQC<V32­{dz<V�JMGQC<V*{�U3VsLXIh|M|MIh|��+IKUMIeLXV\C�|3GQr<IKUMIhr
�ZG[JMz�GQC= 1�# �<63O �A8>, 1Y�	6 FEF¨� 1 � DI= F-ª m &s� m -�¬­; " z<IKUMI�� z<V²�+IK��IKUh�_JMz<I¨LXV\N�C�C�GQz�GQR]NSJMGQC<��{�NSUMJMC�IKUe��N�| , 1 @_JMz<I�\RQW�GQC�V<��¶dW<JeUBNSJMz<IKU*JMz<I�$ 
 �\RQW�V\CM2­�\RQW�GQC�VFz�N�r<U3V\C�GQL�¶�V\W�C�r±|TJMNSJTI�;±E�W<UMJMz<IKUBp*V�UMI��~|MG]C�LXIP�\N�W��\GQC<Vp�N�|M|TIh|_�+IKUMI"UBN�r�GQNSJMG[��IhR[y*GQC�r�W�LXIhr�GQC`JMz<I�NS¶�|TIhC�LXI"V�o�r�GQp*IhC�|MG[V\CM2ÈÀ��( ��^�µ¶�U3IhNS�sGQC���V�{�IKU3NSJTV�U3|K�sJMz<Ip�N�|M|�U3N�C<��I-V�o�JMz�I-p�Vsr<IhR]|c��N�|*RQGQp�GQJTIhr°JTVgJMz<I¨o�IK� b�I�
 s |qUMIK�\G[V\C ª m -�¬­; " z�IKUMIKo�V�U3I���JMz<I¨�Zz<V\R[I{�z<IhC<V\p�IhC<V\R[V��\GQLKN�R�|TIKJMW�{$�+N�|"RQNSUM��IhR[y-r�G ��IKUMIhC^J}o�U3V\p�JMz<I�V\C<I��+I�r<Ih|MLXUBG[¶�I�z�IKUMI�;mDC-�Zz�NSJ}o5V\RQR[V²�"|}�_I��"GQRQR�|TJMW�r<yPJMz<I�{�NSU3N�p�IKJTIKU"|T{�N�LXI�V�o�JMz<I�b;� �$V(r<IhR�W�|3GQC<�*N�|}{�NSU3N�p�IKJTIKU3|
� < N�C�r�JMz<I-U3NSJMGQV � ^ � � <

� <
�~NSUM¶dG[JTU3NSU3GQRQyg|MIKJTJMGQC<� � � �!� " \ Ð ( � < ���ZG[JMz�JMz<I�CsW�p*IKU3GQLKN�R_oaN�LXJTV�UÐ ¾ JS�¸G]C$V�U3r<IKU�JTV�|MGQC��\R[I�V\W<J�JMz<Iq|T{�IhLKG[��Lco�IhNSJMW<U3Ih|"V�o~�\RQW�GQC<V¨LXV\N�C�C�GQz�GQRQNSJMG[V\C�|h;ZE<V�U�r<IK��C�G[JTIhC<Ih|M|�_Iq�<©(IhrON�RQR�JMz<I$�>L�Nh��V�Uer�GQNS��V\C�N�R��"|MLKN�R]NSU�|TV�o�J�¶�U3IhNS�sGQC��¨p�N�|3|TIh| � ¦% \ Ð ( � < ���ZG[JMz Ð \ Às;�Ä¸IKJW�|�UMIhp�NSUM�FJMz�NSJ�N�C^yFV�JMz<IKU�o5UMIKI*{�NSUBN�p*IKJTIKU�V�o_JMz�I*�g���<�É��RQG[��IqJMz<I*|MG[�\CYV�o � ��JMN�C}´��¸JMz�Iq|3LKN�RQNSU
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WMAP Range

EHG[�\W<UMI Á ; z��e	��	��(4�&VW)[/�";�X!���)*�
^+���Q� R %'!�/X�
)[��!L� R �*���-�S�U���F�
.�V )*���
)*!������X�������X!��]�	��!��&%'��(6��VW)*!��+��!�"`�*���:�JVW%')*!��
R ��(+"�) �-�&(4�X!���T���VW%��X�+� R �]�	�`!��&%'�
(4��VW)*!��S�S�U���&a�	���� ��� ���9(4��!��;�`)��N�����V��!��U�`���J(4���X! ����!�";a

JTU3GQRQG]C<IhNSUZLXV\W<{�R]GQC<�\|�w[/�N�C�r${�V\|M|3G[¶�R[I�{�z�N�|TIh|ZNSUMIqRQNSUM��IhRQy-GQUMUMIhR[IK�SN�C£JZJTVPJMz<Ieo�V\R]R[V²�ZG]C<��N�C�N�R[y(|MGQ|���GQCJMz�GQ|�UMIh|T{�IhLXJq�+I¨��©sIhr)��¾ k ��JMN�CZ´ \ À k �5�Zz<IhC³C<V�J*|T{�IhLKG[��Ihr±V�JMz<IKUM�"GQ|TI��B�-w[/ \¯k �+N�C�r®N�C£yGQp�NS�\GQC�NSUMy`{�z�N�|TI�JTV	~KIKUMV<;
" z<I±C^W�p�IKU3GQLKN�Rc|MJMW�r<y GQ|${�IKUMo5V�U3p*IhrµJMz<UMV\W<�\z½JMz<I±p*V\|MJ
UMIhLXIhC^JF��IKUB|MG[V\C�|
V�o*JMz<IÉ{�N�L3��NS��Ih|�����	��
���
������ ª.- m ¬�N�C�r���� �����	����� ª m�m ¬­��N�|�UMIh|T{�IhLXJMG[��IhRQy�{&IKU3JMN�GQC�|"JMz<IqUMIhRQGQLer<IhC�|MG[JÈy
LXV\p*{�W�JMNSJMG[V\C�|N�C�r*JMz<I ��NSU3�q�FNSJTJTIKU+r�IKJTIhLXJMG[V\C�U3NSJTIh| Ñ ; *OI�r<V�C<V�J~G]C�LKRQW�r<I�z<IKUMIZJMz<I}{�IKUMJMW<UM¶�NSJMGQ��I�LXUMV\|M|�|TIhLXJMGQV\C�|o�V�U"�\RQW�GQC�V	�­�\RQW�GQC<VqN�C�rFC<IhW<JTU3N�RQG]C<V	�­�\RQW�GQC�Ve{�U3VsLXIh|M|MIh|K���Zz�G]L3z$LKN�C
¶&Ico�V\W�C�r�IhRQ|TIK�Zz�IKUMI�GQC�JMz<IeRQG[JTIKU��NSJMW<UMI��a|TIKI �7q �<q ª m À�¬5�B;;��z�N�C��\GQC<��JMz<I�{�NSU3N�p�IKJTIKU Ð |MRQG[�\z^JMR[y�N��&IhLXJM|�JMz�I�LXV\p*{dW<JMNSJMG[V\CYV�o�JMz<IeUMIhRQGQLr<IhC�|MGQJfy���|MG]C�LXI�G[J��SNSU3G[Ih|}JMz�Icp�N�|M|TIh|ZV�oHJMz<Iq�( ��^� {�NSUMJMGQLKRQIh|}IX©(LBz�N�C<��IhrYGQC-JMz<IeJTUMIKI!�fR[IK��IhR_�aLXV	�1�MN�C��C�GQz�G]RQNSJMG[V\CP{�UMV(LXIh|M|TIh|K��¶dW<J}G[J�R[IhNh��Ih|"V\W<UZN�C�N�R[ys|3GQ|�N�C�r�V\W<UZLXV\C�LKRQW�|MG[V\C�|}NS¶�|TV\RQW<JTIhRQyPW�C�LBz�N�C<��Ihr�;mDC E�GQ�<; Á ; m �_I°|Mz�V²����GQC JMz<I#" � 4 c �%$ � � 4� 4 & {�RQN�C<I��"JMz<IO{�NSU3N�p*IKJTIKUF|T{�N�LXIOV�o�JMz<IÉb �

|MLXIhC�NSU3GQV$o�V�U�N�¶�GQC�V	�fRQG[��I*C<IhW<JTU3N�R]GQC<VÉ� �('*) � < �B; " z<I*U3IK�\G[V\CÉ|Mz�N�r<Ihr°GQCO��U3IKIhCÉLXV�UMUMIh|M{&V\C�r�|�JTVN¨��N�RQW�IeV�o_JMz<IqUMIhRQGQLer<IhC�|MG[JÈy
LXV\p*{�NSJMGQ¶�R[I��ZG[JMzFJMz<I�* � �,+ UMIh|MW�R[JS| !#"%$.- Ñ*/ k �10�0 ¼ -�2 
43 
 '654'7 
43 
 '684' ª.-�¬­;Â+IhR[V²��JMz<I¨��UMIKIhC�|TJTU3G[{±JMz<IPU3IhRQGQL�r<IhC�|MG[Jfy°G]|cV���IKU��f|MW<{�{�UMIh|M|TIhr�; *OI-|3z<V²��GQC±JMz�GQ|�U3IK�\G[V\C±G]|TV\R[IK��IhRLKW<UM��Ih|"LXV�UMUMIh|T{�V\C�r�G]C<�eJTVe| - Ñ9/ k � k 0;: k � k�k 0 ;� |�IX©({�IhLXJTIhr���N�R[V\C<�ZJMz�I_N�RQR[V��_IhreUMIK�\G[V\C¸��JMz�I_RQNSUM��IKU�JMz<I+C<IhW<JTU3N�RQG]C<V�p�N�|M|K�SJMz<I+|Mp�N�RQRQIKU¸JMz<I_p`N�|M||T{�RQGQJTJMGQC<���Zz�GQLBz�IhC�|3W<UMIh|�JMz<I+C<IKIhr<IhrcUMIhRQGQL�r�IhC�|MG[JÈy�|MW�{�{�UMIh|M|3G[V\C�; �"V�JMGQLXI_JMz�NSJ�JMz<I+C<IhW<JTU3N�RQG]C<V<�²�Zz�GQL3zGQ| ¶�G]C<V	�fRQG[��I��\LKN�CP¶�I�N�|~z<IhN²�^y�N�| � < � À � À " I�
 �"G[JMz<V\W<J IhC^JTIKU3GQC<�eGQC*LXV\C�<�GQLXJ~�ZG[JMz*JMz<I"LXV\C�|TJTU3N�GQC^JV\CqJMz<I}UMIhRQG]L_NS¶�W�C�r�N�C�LXI�; *OI�UMIhLKN�RQRsJMz�NSJ�GQCqpP�< �b
� � p*V(r<IhRQ|�JMz<I�W�{�{�IKU�¶�V\W�C�reV\CqJMz<I}p�N�|M|�V�odN¶�GQC<V	�fR]G[��I�C<IhW<JTU3N�R]GQC<V�GQ| o5V\W�C�r`JTVc¶�I � <>= - k�k b�I�
lª m z�¬­;�Ä¸IKJ�W�|�p�IhC£JMG[V\CPJMz�NSJ_o�V�U+N�RQR�{�NSUBN�p*IKJTIKU|T{�N�LXIe{&V\G]C£JM|Z�_I�LXV\C�|MGQr<IKU3Ihr���r�G[U3IhLXJ��( ��^��{�NSUMJMGQLKR[I�|MIhNSU3L3z<Ih|�N�C�rFGQC�r�GQUMIhLXJ�N�LKLXIhR[IKU3NSJTV�U�RQGQp`G[JM|�V\CU3NSUMI�{�U3VsLXIh|M|MIh|�{�W<J��+IhNS��IKU"¶�V\W�C�r�|+JMz�N�C�JMz�NSJZLXV\p`GQC<�*o5UMV\p LXV\|Mp*V\RQV���y�;EHG[�<; Á ; zP|3z<V²�Z|�JMz<I�UMIhRQG]Lcr<IhC�|3G[Jfy$N�|�NPo5W�C�LXJMG[V\C
V�o~JMz<I�p`N�|M|�|T{�RQG[JTJMG]C<�*¶�IKJf�+IKIhCONY�5¶�G]C<V	�fRQG[��I��C<IhW<JTU3N�R]GQC<VqN�C�r-JMz<I��\RQW�G]C<V � � % 6,? � � % 6A@ � < ��B � < o�V�UZr�G �&IKU3IhC£J��SN�RQW<Ih|�V�o�JMz�I�C<IhW<JTU3N�RQG]C<V�p`N�|M|K;� | � � % 6 GQC�LXUMIhN�|TIh|K��| < - Ñ NS{�{�U3V\N�L3z<Ih|�G[JM|�N�|Ty(p*{�JTV�JMG]Le�SN�RQW<IqGQCYJMz<I*NS¶�|TIhC�LXI�V�o+LXV\N�C�C�GQz�GQRQNSJMG[V\C�|h;C1Cq{dNSUMJMGQLKW�RQNSU²�\N�C<IhW<JTU3N�RQG]C<V"�"G[JMz*N�p�N�|M| � < / ¼ k�k b�I�
 UMIED^W�G[UMIh|HN��\RQW�GQC�V��"G[JMzqN�p�N�|M|�|M{�RQG[JTJMGQC��
xGFIHKJMLONQPRPSJUTWV;X4JOPSYRZ\[4T][_^a`Eb_c_dQegfhejilkQ[WJOYmTK[_VnZ\TKLUo\N	khJMphPS[WLUJUYRYRJUY I ZqVSHlVSHKJ N o\NKZ\TK[,Z\TlVSHQJMZ\TKZqVSZsr_o�YtV6rgVSJvu w4w�x G�C NhVVSHQZsYykh[WJUYzTK[_Vyrg{�JULOVzVSHKJm|;rjPS},~.rjVRVSJOP�khJOVSJULOVSZ\[4T,P6rjVSJUYzLU[_�ApKNQV6rgVSZ\[4TKY G ^�[jP I HQZ\LGH9VSHKJmp	rjLG}_r N J;Z\Y�NQYRJ�k,HQJOPSJ4�
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)[��!	�`��!�" "$ "$��!�!�)<�h)*Vq���
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V�o¸NS¶�V\W<J 0 -��¯�).0/ 6 ) ¼�À�¼®b�I�
��_GQC�V�U3r�IKU_JTV�V�¶�JMN�GQCPNcUMIhR]GQL�r<IhC�|3G[Jfy*�ZGQJMz�GQCqJMz<I�1 � �v+ U3N�C<��I�;mC1oJMz<I�C<IhW<JTU3N�R]GQC<Vqp�N�|M|}GQ|2.43 / 0 - k�k b�I�
���JMz<I�UMIEDsW�G[UMIhr-|T{dRQG[JTJMGQC<�eo5N�R]RQ|+JTV�NS¶&V\W�J65��Ê�). / 6 ) 0 -'z kb�I�
��B;~EHGQC�N�RQR[y��_N°À87�I�
ÊC<IhW<JTU3N�R]GQC<VgC<IKIhr�|*NOC<IhNSU3RQy±LXV\p*{�RQIKJTI��\RQW�GQC<Vgr<IK��IhC<IKUBN�LXy®G]C±V�UBr<IKU�JTVo5W�R[��RQRdJMz<I�W<{�{�IKU}¶�V\W�C�r¨V\C�JMz�I�UMIhRQGQL�NS¶�W�C�r�N�C�LXI���N�|"N�RQ|TV*Ihp*IKUM�\G]C<�*o�U3V\p EHG[�<; Á ; m ;1 z<IhC-JMz<I��\RQW�G]C<VeGQ| DsW�N�|MG��fr�IK��IhC<IKU3NSJTI��ZG[JMz¨JMz<I�C�IhW<JTU3N�RQGQC�VcJMz<IKUMI�NSUMI�JMz�UMIKI�|TIKJM|�V�o�{�UMV(LXIh|M|TIh|JMz�NSJ*LXV\C£JTUBG[¶�W<JTI¨JTVFJMz�I¨IK�SN�RQW�NSJMGQV\CÉV�o"JMz<I¨C�IhW<JTU3N�RQGQC�V$UMIhRQGQLPr<IhC�|MGQJfyu� Ð �97�z�IPW�|MW�N�R_C<IhW�JTU3N�RQGQC<V	�C<IhW<JTU3N�R]GQC<V$� ��� ��N�C�C�GQz�GQRQNSJMG[V\C�|h; �K�:7Zz<I�C<IhW<JTU3N�R]GQC<V	�­�\RQW�G]C<V-� ��;�<��LXV\N�C�C�GQz�GQR]NSJMG[V\C�|K;#<h�:7�z<Ic�\RQW�GQC<V	��\RQW�GQC�Ve� ;� ;����N�C�C�G]z�GQRQNSJMG[V\C�|K;�C1C�EHG[�<; Á ;Ç«"�+I+|3z<V²��JMz<I+UMIhRQNSJMG[��I�LXV\C£JTUBG[¶�W<JMG[V\CcV�o<JMz<Ih|TI+JMz<UMIKI�L3z�N�C�C<IhRQ|JTV*JMz<I�IX�&IhLXJMGQ��IcLXUMV\|M|}|TIhLXJMGQV\C-�Zz�GQLBzPr<IKJTIKUBp�GQC<Ih|�| - Ñ N�|}N�oaW�C�LXJMG[V\C¨V�o�JMz<I��\RQW�GQC<Vqp�N�|M|}|M{�RQG[JTJMGQC��= . / 6 G]C$JMz<IqLKN�|TIqV�o�N8>@?BADCFEHGI?<8��"RQG[�\z^JTIh|TJ"C�IhW<JTU3N�RQGQC�V $ ;�7�z<IcU3Ih|TJ"V�o~JMz<Ie|T{�IhLXJTU3W�pÆGQ|ZJMNS��IhCgJTVP¶�Ir<IhLXV\W<{�RQIhr±� Ð / À\�B; � |�|TIKIhCFG]C
EHG[�<; Á ;Ç«s��JMz<I ; � ;��{�UMV(LXIh|M|�r<V\p�GQC�NSJTIh|ZNSJ�|Mp�N�RQR�p�N�|M|�r�G ��IKUMIhC�LXIh|K��Zz<IKUMIhN�|�JMz<I ��� {�UMV(LXIh|M|�r<V\p`GQC�NSJTIh|�NSJZR]NSUM��IKUZV\C<Ih|h;�7�z<I�JTU3N�C�|MG[JMG[V\C-¶�IKJf�+IKIhC$JMz�Ih|TI�Jf�+V`U3IK�\GQp*Ih|JMNS��Ih|�{�RQN�LXI�NSJ = . / 6 ) ¼�À��¨;KJ�Ihp�NSUM�SNS¶�R[y��dJMz<I ��;��LXV\N�C�C�GQz�G]RQNSJMG[V\C�|}{dRQNhy�V\C�RQy-N¨p�GQC�V�UZUMV\R[I�N�C�rC<IK��IKUcLXV\C^JTU3G[¶�W�JTI�o5V�U�p*V�UMIqJMz�N�C 0FL 5��¨��N�|�|Mz�V²�ZCgGQCgJMz<Iq¶�RQV²�ZCgW<{OUMIK�\GQV\C�;97�z�GQ|ZoaN�LXJcGQ|�N-��IKUMy{�IhLKW�RQGQNSU�o5IhNSJMW<UMIPV�o+�\R]W�GQC<V$LXV\N�C�C�GQz�GQRQNSJMGQV\C�|K;�E<V�UqN�RQR V�JMz<IKU�{�V\|M|MG[¶dR[I�LXV\N�C�C�GQz�GQR]NSJMGQC<�-{�NSUMJMC<IKUB|cGQCJMz<IF�g���<� JMz<IKUMI
G]|�N�R[��Nhy(|`NOUMIK�\GQV\C��+NSJ¨p*V(r<IKU3NSJTI
p�N�|3|�|T{�RQGQJTJMGQC<�\|$� = . ) 0 k �È¼ k ���B�Z�Zz<IKUMILXV\N�C�C�GQz�GQRQNSJMG[V\C�|��aGQC-JMz�Ic|TJTU3GQLXJ�|MIhC�|TI���NSUMI�JMz�Icr<V\p�GQC�N�C£J�{�UMV(LXIh|M|TIh|h;
7�NS¶�R[I Á ; 0 |3z<V²�Z|�JMz<I�r�G ��IKUMIhC^J ��C�N�R<|TJMNSJTIh|_V�o ��;��LXV\N�C�C�GQz�GQRQNSJMGQV\C�|HN�C�r*V�o ;� ;��N�C�C�GQz�GQR]NSJMG[V\C�|K�SN�|�_IhR]R�N�|¸JMz<IhG[U�UMIhRQNSJMG[��I~G]p*{�V�UMJMN�C�LXI�; ��;��LXV\N�C�C�G]z�GQRQNSJMG[V\C�|&NSU3I�JMN�C}´��fr<IK{�IhC�r�IhC£JK�SN�C�r�NSUMI_GQC£��Ih|MJMG[�\NSJTIhro�V�U�JMN�CZ´ / 5 k GQC®� Ð �"N�C�rYJMN�C}´ / 5¨GQC®�w�X�B;9MZV�JMGQLXIqJMz�NSJ�JMz<ION �NZL3z�N�C�C<IhRw��r�W<I�JTV-JMz<I*RQNSUM��I�JTV�{�~W<�SNh��NPLXV\W<{dRQGQC<�<��N�RQ�+N²ys|��\G[��Ih|"JMz<IqRQNSUM��Ih|TJ�LXV\C£JTU3GQ¶�W<JMG[V\C�;67�z�I�� � ��L3z�N�C�C<IhRw�dV\C
JMz<IeV�JMz<IKU�z�N�C�r��GQ|���IKUMy®|TIhC�|MG[JMGQ��IPJTVOJMz<I��SN�RQW<I¨V�o�JMN�C}´��_NS{�{�UMV\N�L3z�GQC<�YJMz<I4N �N�LXV\C£JTUBG[¶�W<JMG[V\C�NSJ�RQNSUM��I�JMN�C�´�; � |IX©s{�IhLXJTIhr��HJMz<IPUMIh|MW�RQJM|�o�V�U�JMz<IP��U3|TJcN�C�rÉ|TIhLXV\C�r±��IhC<IKU3NSJMGQV\C�|eNSU3IPGQr<IhC^JMGQLKN�Rw;�Ä�IKJeW�|e|TJTUMIh|M|cJMz�NSJK�GQC®�(G[IK� V�o�JMz<I$�\RQW�G]C<V	�­�\RQW�GQC�VYr<V\p`GQC�N�C�LXI�|Mz<V��ZC¿GQC³EHG[�<; Á ;Ç«s�+JMz�I
GQC�LKRQW�|MG[V\C±V�o.DsW�NSUM�±�~W<�SNh��NLXV\W<{�RQG]C<�\|�GQ|�RQNSUM��IhRQy¨G[U3UMIhR[IK�SN�C£J}GQC-JMz<Ic{�UMIh|TIhC^J�|MLXIhC�NSU3GQV<;�(GQC�LXI ;� ; �ON�C�C�GQz�GQRQNSJMG[V\C�|�NSU3IPr<U3GQ��IhC°¶sy°|TJTUMV\C<�YGQC£JTIKUBN�LXJMG[V\C�|K�HJMz<IKy°r<VYC<V�Jer�IK{&IhC�r°V\C°JMN�CZ´�;
P FIHKJ YRZ\VSNKrjVSZ\[4T]Z\YnYRZ\�AZ\osrjP;^ [_P!QzZ\TQ[4YmrjT	k HKZSRTR_YRZ\TK[4YVU�VSHQ[4N&R_H VSHKJmVRP6r_TQYRZ\VSZ\[_T]^ PS[4�WR_o\NKZ\TK[9r_TQTKZ\HKZ\osrjVSZ\[_TKYnVS[ TKJONYXVRP6rjosZ\TQ[lr_TKTQZ\HKZ\osrjVSZ\[4TQYMkh[4�AZ\T	rjTKLUJ Z\T]VSHKJ JO{�JOLOVSZ\X!JALOPS[4YRY YRJULOVSZ\[_T V6r_}!JOY pQosr_LUJ rgVMr,YR� r_o\o\JOP�R4o\NKZ\TK[ � rjYRYmYRpKo\ZqVRVSZ\T&RYUYRZ\TKLOJ;VSHKJ;TQJUNQVRP6rjosZ\TQ[ r_TKTQZ\HKZ\osrjVSZ\[4T.LGPS[4YRYyYRJULOVSZ\[4T.Z\YyosrjPZR4JGP��
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N �N À m L z��� �� À 0FL ¼��� �� 0�0FL10 �

� ;� < �< 0�0FL10 �� �� Á L Á �� �� Á L Á �0 k�k �

N �N Á z L 5��� �� 0²m L ¼��< �< 0²m L ¼��
� ;� � � � 5 Lnm �� �� 5 Lnm �� �� 5 Lnm �0 k�k �

��� 5�« L z��� �� - Lnm �< �< - Lnm �N �N - Lnm �
; � ; � � � � - Lnm �� �� - Lnm �� �� - Lnm �0 k�k �

�aN£� �5¶�� �aL²�
7�NS¶dR[I Á ; 0 ��) �D6`c )*!���V��$�������$� R ��(��]�	�+/6�n��!�!�)<�')*V<���
)[��!\.�(4�n/��$���  ��$ ������C	��
J>NB6CJD E�7°��K�a�)Z�­6�c�)*!���V��$�r���r�X� R ��(�*���+/��n��!�!�)<�h)*Vq���
)[��!Y.�(4�n/��$���  ��$ ���
����� B�C�D E�7°��aZ) /­6�c�)*!���Vp�$�������$� R ��(`�*���+��!�!�)<�')*V<���
)[��!Y.�(4�j/��X��� � $ �$ a
C1C � <K�B�HJMz<I`{&V\|3|MG[¶�R[I���C�N�R~|TJMNSJTIh|co5V�UcJMz�I ; � ; �gN�C�C�GQz�G]RQNSJMG[V\C�|�NSUMI`|3z<V²�ZC¸; M"V�JMGQLXI`JMz�NSJcJMz<I�{�W<U3IhR[y�\RQW<V\C�G]L;� ���Y��C�N�R |TJMNSJTI`�\G[��Ih|�JMz<I`RQG[V\C�� |�|Mz�NSUMI*V�o+JMz<I�IX��IhLXJMG[��IPN�C�C�GQz�GQR]NSJMG[V\CFLXU3V\|M|�|TIhLXJMG[V\C¸; 7�z<IV�JMz<IKUZ�dC�N�R�|TJMNSJTIh|ZNSU3I]D^W�NSUM� �fN�C^JMG1DsW�NSUM�¨{�N�G[U3|h�(N�C�r$N�RQR�V�o�JMz<Ihp �\G[��IcJMz<I�|MN�p*IcLXV\C^JTU3G[¶dW<JMG[V\C�;
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|TIhLXV\C�r���JMz�IeJTV�JMN�R�r�IhLKNhy
�"GQr<JMzFV�o~JMz<I�UMIh|TV\C�N�C�LXI����¿N�C�rYJMz�G[UBr
G[JM|�p�N�|M|�.��½ª z 0 ¬1&eE�G]C�N�RQR[y��&JMz<IU3NSJMG[VPV�o�JMz<IeC�N	� 
[��IhR[y$LXV\p*{�W�JTIhrFLXUMV\|3|"|TIhLXJMGQV\CFJTV¨JMz<IqLXV�UMUMIhLXJ�V\C<Iqr<IK{�IhC�r�|}V\CFJMz<I�UMIhR[IK�SN�C£J ��� wLXV\W<{�RQG]C<�\|HN�C�r*V\C�JMz�I�LXV\W<{�RQGQC��\|HV�odJMz<IZUMIh|TV\C�N�C�LXIZJTV�JMz<I}��C�N�R({dNSUMJMGQLKR[I�|TJMNSJTIh| &�E<V�U~UMIhLXIhC^J_|MJMW�r�G[Ih|r<Ihr�GQLKNSJTIhr$JTV�JMz<I�IX��IhLXJM|ZV�o�UMIh|TV\C�N�C£JZN�C�C�GQz�GQR]NSJMG[V\CPLXU3V\|M|�|TIhLXJMG[V\C�|Z|TIKIPª z�¼s��z�À�¬1&
1OIg|Mz<V²�ÊGQC¿EHG[� & Á & 0�0 JMz�I
V²��IKUBN�RQR"C�V\C��­JTU3G[�(GQN�R}LXV\pe¶�GQC�NSJMG[V\CÅV�o�JMz<I
IX��IhLXJM|¨V�o�JMz<Ih|TIYGQC<{�W<J{�NSU3N�p*IKJTIKUB|+&mC1C¨JMz<I�W<{�{�IKU_{�N�C<IhRd�_I�|Mz<V��AJMz�I�r<IK{�IhC�r�IhC�LXIZV�o¸JMz�I�C�IhW<JTU3N�RQGQC�V�UMIhRQGQL"r<IhC�|MGQJfyx| 3 - ÑV\C = .���NSJ��<©sIhr . 3 / ¼ k�k b�I�
 o5V�UZJMz<U3IKIer�G ��IKUMIhC^J��SN�RQW<Ih|�V�oHJMN�CZ´����Zz�GQR[I�GQC�JMz�IcR[V²�+IKU�{�N�C<IhR�_I��<©�JMN�C�´ / À k N�C�rFN�C�N�R[y �KIeJMz<UMIKIqr�G ��IKUMIhC^J . 3 ��C�N�p*IhRQy
¼ k�k ��5 k�k N�C�r 0 k�k�k b�I�
�&	7�z<Ie{�R[V�JLKR[IhNSU3R[y�z�G[�\z�R]G[�\z£JM|�JMz<I�IX��IhLXJ�V�odJMz�I}UMIh|TV\C�N�C�LXI}NSUMV\W�C�r = .�� / k �£N�C�r*GQC�{�NSUMJMG]LKW�RQNSU�JMz<I}UMIh|MW�RQJM|�V�oJMz<I�� *�� ":��, G�,S¹	� " , -�?BA -'��GQC`o5N�LXJK�(JMz<I�p�N�©<GQp�N�R�IX��IhLXJM|�NSUMI�NSJ�� C $ ?
� ?�¹�� = .�� ) 0 �-�(|3GQC�LXI�{�NSU3JMGQLKR[Ih|�ZG[JMzFp�N�|M| . 3 = .��nBS¼Pz�Nh��IqGQC$��IhC�IKU3N�R�R]NSUM��IKU"JMz�IKU3p�N�R¸IhC�IKUM��y
LXV\C^JTU3G[¶�W<JMGQV\C�|}JMz�N�CFJMz<V\|TI��ZG[JMz

.43 i . � BS¼ &CDC-JMz<I�W<{�{�IKU�{�N�C<IhR��+I�|TIKI�JMz<I�IX��IhLXJ�V�oHNq¶�UMV\N�r<IKU�U3Ih|TV\C�N�C�LXI`�5JMz<I��"GQr<JMz¨V�o .��°��UMV²�Z|Z�ZG[JMzJMN�C}´���V\CYJMz<IeU3IhRQGQL�r<IhC�|MG[Jfyu��o�V�U�RQNSU3��IKU"JMN�C}´ / 5 k UMIh|MV\C�N�C�LXI�IX�&IhLXJM|�NSUMIeV�{�IKU3NSJMG[��I�o�V�U�N¨RQNSUM��IKU= .��¨U3N�C<��I�&nC1CeJMz<I+R[V²�+IKUH{�N�C<IhRw�SGQC�|TJTIhN�r¸�SGQJ�GQ|�|Mz<V²�"Cez<V���R]NSUM��IKU�p`N�|M|TIh|�UMIhr�W�LXI+JMz<I~IX��IhLXJMG[��IhC<Ih|3|V�oHUMIh|TV\C�N�C�LXIh|h��|Mz<U3G]C<�sG]C<�cJMz<I�U3IhR[IK��N�C^J = .��ÉU3N�C<��I�&
J�Ih|MV\C�N�C�LXIh|Zz�Nh��Ier�U3N�|TJMGQL�LXV\C�|MIED^W<IhC�LXIh|�V\C$JMz�I�LXV\|Mp*V\R[V��\GQLKN�R�LXV\C�|TJTU3N�G]C£JM|ZV\C�JMz<Ie�g���<� {�NK�U3N�p*IKJTIKU�|T{�N�LXI�� p�N�GQC�RQy
�Zz<IhC°JMz<I ��� N�C�C�GQz�GQRQNSJMG[V\CgLXUMV\|M|e|TIhLXJMG[V\C±GQ|�UMIhRQNSJMGQ��IhR[yYRQV²���HN�|cG[J�G]|�JMz<ILKN�|TIco5V�UZN*¶dGQC<V	�fRQG[��I�ÄH� + &�7�z<I�{�R[V�J}V\C
JMz<I�U3GQ�\z£J�GQR]RQW�|TJTU3NSJTIh|+JMz<IcV²��IKU3N�RQR�|TJMNSJMGQ|TJMG]LKN�R�IX�&IhLXJM|"V�oHJMz<I

w {�V\R[I`U3Ih|TV\C�N�C�LXI��~|3z<V²�ZG]C<�
JMz<I-o5U3N�LXJMG[V\C±V�oZ¶�G]C<V\|cGQC�NF�\G[��IhC®¶�GQCÉV�o = .�� o5V�U�JMz�IP{�NSUBN�p*IKJTIKU|T{�N�LXI*|MLKN�CgV�o2J�IKo0& ª Á � ¬"�5o5V�U�r<IKJMN�GQR]|�|MIKI��(IhL &�À &ÇÀ & 0 � &'1OI�LKR[IhNSU3RQy
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Eml E{� ��x���=<	� �¥�C� £x� ��� �G�4���G�m�K���x«t�7�G� �C��� «x� �C� �x� � �m� � � xUj ? "Wk a � ���4� � �7��« ���x��� � �4<°�{>'� � ���G«�¦¸�G���7�7��� � �7� � �� � i$lXm nom lM¾ � � � � ���C� �x� �C��¹ �t�x� �C� � ��� �G�4� � �����	���m�G� � ��¦ �7���k�¢� �x� >	�tL��S�x� �C� ´S�G� �C� �����m� ���C� � � �G� ��	�K��� � �m�C�®i j � � ¦ �7���k� x�j ^ xqp ��� �¯�¥� � � � ���C� �t£ �x�¯�m�t�x� �C� ���S�4�k�x��� � �K� � ��¦ �7���k� �4��� � ���H� ���C� �H�S����«�S�4���x��� � �K� ��¹ � �o�C� � �C� �K�����x���C�G� ��� �4>S�7�7�7�x� � ���G� � �x� � �G���G� � � ± � �ml
Eml��<� � l§ � � � �o��� �º� � �7� � �C� �¥� �7� � � �¥�C� ���n�k� � � � �m�K�	�G�7�t��� �C� �$�7�G� � ���x� � �7� � �G��� �,�x�7� ���7� ��� �C� ���M��� � �­� �¸¹ �K�C�� �G���	�K��� � �m�C�x�����m�n�S� � �m���x����«¢�=C<�	� �¥�C�M�C� � � ���<�m�G� � ¦ ���C� �¢���À¦ �C�G� ��� �4>S�S�7�7�x� � � � �x�7� �C� �K�C�K�H�x�C�¦ ���C� �¡���4�C�x�­�7�G� � ���x� � �7���x�S� ���7� �¯� �C� ���®��� � � � ¦ � ���2� � £x� � ��� � � ��� �m��� � �m� � � �¥�C� ��� �C� ���7�x� � l�¾ �S���_� �t��� �¥�
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._�C��£ � �m�G� �C� � ,��4�C¼ ¶¢� �º� �K� � ��� � �G� � �x� �C� �B`­� � £x�K� � �x�S�x�S� � �p�S�4� �C�¯� �7���4�@�x�����m� k��x���MC2«x� �¯� ���x�m��m���x���m�G� � ���x� � �m� � � �C� �$��� �º� �K�e���À« � ���7� � � �K� �S���~>	�$�m� � � �¥� �G��l ¾ �7��� ��� �C�K� �7� �C� �m� ��� �4� � �K� �x��� � « �C���K���« � �m��� �n�C� � � � � �K�C��� � �·�x� � �º� �C�x� � « �C���K� �x�7� �C� �K�x��� �C��� �x�­�x�S� �=C2�³�K� � ���G� � �x�@�S�4� �C��� ��� � � « �C�¯�K������C�G��� �C� £x�G��«�«x���7�m�m�m�x�7� � � �C� �µ�C� � �G� � «x�G�4� �@� � � �S�7�m�K�C�x���m�µ�M�n��vj�x�e�=<	�x� � �x� � � £x� �C�C� ��� �C� ����l0/­�K�C�x�¦ �e¦ � ��� � ��� � �G� � ��� � � � �K��� ���7��«������m�G� � ���x� � �m�$�m� � � �¥�C� ����� �C� ���m� � ¦¸�¸���G� �C� ��� �C� � � �µ£ � �C� �S�C�x�x���x��x� ,��4�C¼¬¶·� �º� �K�µ�m� � � �¥�C� ���¬�H�x�o�x� � �K���S� �C� £x� � �x�7� � �7� � � � � , ª G ª �C� ���MC � ��� � � ��� �x� � �t�x�	�K��� �C� £x���x� � �p��m�K�S����«<���G� � � � � � �xl¾ � � �7� � � �¥�C� ���¬�x� ,��4�C¼p¶¢� �º� �K�µ�S�4� �C��� ��� � � ��� �G� �C� �x����«n�S�C� � �K�G� �@�C� �C���m� �p� ¦ ��� � <	�K�C�G� �o�C� ��� � ���� � � � l���� �C� �$���m� � �x�7���x���7� � �x� � �x�	� � �21 ¨ I , HJb�Z43o�m� � � �¥� �C� � �C� � �º� �K� � �7� �x� ,��4�C¼�¶¢� �º� �K���S�4� �C��� ��� ��4<c�x��� � �7�4��«·��� �º� �K�G� >�«����G� � �m� � �m� �C� ���G�7�K�C�x«��C�G���G� � � � ���m� � � �¥� �x� � �65¡¨
I , HJb 5 K4I87:9VK'b+b , I 5 , R

b , H�b ¨ ` N2� l¸¾ �S���e� � ��� � �<; �7� ¦ � ���A>	���C�K£ � �K¦¸�G��� � �x�x� �C� �K�µ¦ ���C� � �C� �x� �o� �S�4� �C� � � �x� �C� � � �7�C�C�G� � �x�7��H� � �m�C���=C2�³�K� � ���G� � �x���7�C�x�x���x� � � � �·§<� � l>=<lFE4l���� �C� � � �C� �K� � �x�7���m���m� � �x�·�����x¼p�H�x� � �7� � �C� �¥�o�C� ����7�x� � � � �G�4� �k�7� �m�/�H�x�µ�x�7� ���7� ��� �C� ���¬�7�C�2�7� �¥�C� �x���m�G� � �k�x� � �m���'� � � � ¦ �7����� �	� �C� � �C� �H�G� � �m�C� � �x������¦ � �m��*�x�­��� ���C� � � � � �7� �C� �����H�C��� >S� � ¼<�x�C���7�S� � ���m� � � � �6?
N 1 ¨ I , HJb 5 K4I87@9VK'b+b , I 5 , b , HJb ¨ ` N<� lBA ���C�S� � �C�7���� � � ���7� � � � �K�x�x�C«x� �C� ���¯�4�C�x� �º� �=C2�	�K� � ���G� � �x�¿�=<	�x� �C�M� ��� � �G� � ��� � �/��� �C� �n�m� � � �¥�C� ���P�x� �C� ���®�m���C �cC��x� � � � �S� �C� �m�¬�H�C��� �k� �4�C�x�G� � �m�C�C�G� �¡� � � �K��� �¥�C� ��� � �x�@�m�G� � � � �7� � �7�C�2�7� � �G� � � �m�G� � ���x� � �m�¬�S� � ��x�7� ���S� ��� �C� ��� ��� � �C� � � �G� � �K�t�x� �C� �p²��4� �C� �x�®�x� �C� �¬§m�7� � §<� � lD=<l�� � l �

�C� �K� � �S� � �C� �¥� �7� � � �¥�C� ����º� ��� � �K� � � � �m¦ �7���k� ���À«B>	�$�S�4� �C��� �7���4����«M�7����� ���C� �7� ¦ ���C�7� ��� � £x�G� �C� �G�7�4� � � � � � � � ���7�m� �C� �µ�7� � � �¥�C� ����x�¿�x� �C� �n� �º� �K� � �x�$���x�n�������À« � � �*�C��� �m�G� � ���x� � �m�®�x�S� ���7� �¯� �C� ��� �¸� � �C� � k��x�¯� �¥�C��� � �x��� � §2� � lE=<l E � l
k
� £x�G� �¬�S�4� �C��� ����� � « �C���K� ���<�m�G�]� ��� ��� �7� � �7���x����«¢�x� �C� ��� � ��� �º� � ���³�x� � �x� � � � �·�7�7�7�K� �º� �x�7�¦ �7���k�����µ�C� ����� �º� �7�C��� �¯�C� �m�/�m� � � �¥�C� ��� �º� ��� � �K�x«xl�¾ �S���­�¯�C� �m�t�m� � ���7��«·�7�K�³�G�S� � ��� �C� �t�7� � � � � ��x� �C� � � �m�	�K� � «<����� � � ���®�C� �G�7�4� � �m�;>S� � �x� � � ��� �C� �n�=C<�	�K� � ���G� � �x� � � � �7� �x�7����� �C� ���H�G� � �m�C� � �x��C� � ,��4�C¼·¶¢� �º� �K��� ���º� � � >S� �C� ��� � �¬���m�Nk��x���MC2«xl�A��M�x�7�m��� �C�@�C�7���F; �m� �C�C� ��� � �
§<� � lE=<lG=<�³¦ � �K�C� ¦¸��C� � �x� � >	� �C��� �M� � � � �x�">	�G� ��� ���4�C¼ �C� �K�x�C� �C��� �x�³���2�m�G� � �x�S� � � �C� �µ���G� �C� ���m�G��¶�§7§m¶ �S�4�k�x��� � �K�� �S� � � ��� �x� � � �K�t§2� � l��<l�� � l
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N , Z[KML=b ¨ HeLTH�K'b+b , I ¨ NOG �x� �m�G� � ���x� � �m� � �4< ��� � ��� � ¦¸�K�C��7�C�x�	� � �G� � � �C� �¡�'� �º�ih !B!<� ETq'qkj]� ��� ¦e� �­� �<��� ���G�x� ��¹ �G� �C� � �$�C� �®��� �º� �S�C��� ���C� �m��� � �C� �¥� �7� � � �¥�C� ����º� ��� � �K�x«x�6>	� �C� �*�C��� �C� ���	� � � � �x�M£ � �K¦ �x� �K£x�G� � ��� � � � �x�S� �x� �C� ���7�x� � � >S� � ¼<�x�C���7�S� �k� �C� � � �� ��£x����£x� � �G��� �º�C�¯��� � � �K��� �¥�C� ��� �ml ¾ � ��� � « �C�¯� �x���7�C� � � �C� � � � �K� �m�C� � �m� � � �C� ��� � ��� �¥� �m� � � �¥�C� ���z�x��m�G� � ���x� � �m� �®�C� �C���m� � �G�¯� �º�C���¬�C� � �º� �K� � �m� �4�C� �C�k� �G��� �C��� �x�¯��« � ¼x� �C��� �G� � � ± � � l = l E � ���m�G� � ���x� � �m��C� � �º� �K� � �4< � � �4�C�x� � �<� � ���G� � �x�7� �C�G���G� � � � � � �K� � � � � �x�����S� � �x� �G�m�K�C�x«x�­¦ �7���k� �¯� ���G� � �m�C�G�
n q
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i�a[QSRH\@TSOg`b\UT�8U\ / YFC�Yd\UTSf,Omk h Tea[Q.CRG 9 RGa�_ p Og\UQ h TeOta MG^ h cPOg_{\ M a�cPO�kGTSZ,kIOWTSQ�CnZ p QSR�O
` 0

5 M � _ScPO M \UTya[Z 7{� +�©,+ QSR�OlR�Z.`lZ,f,O M Oga�Q�CHZ p Z / _VOWT2EF\ / Y�Og_�Z�E,OWTXa[QS_{kL\UTe\,`bOWQVOWT|_VkL\,cPO � O;:zcPOWkGQ p Z,T
\,cWcWa ^ O M QS\,Y?cW\ M cPOgY�Y�\UQSa[Z M _�7KQSR�O�TSOgY�a�c�\ / h MG^ \ M cPO�\ ML^ QSR�O�Te\UQVOg_ p Z,Twa MG^ a[TeOgcPQ ^ OWQVOgcPQSa[Z M \UTSO�_VO M _Sa[QSaFE,O
QVZ]QSR�O@EU\,Y h OmZ p QSR�O � M 3 `b\,_e_�7 / h Q�RG\�E,Ol\%Ty\UQSR�OWT{`�a�Y ^�^ OWkEO ML^ O M cPOXZ M Z,QSR�OWTj_VkIOgcWaFGLc p Og\UQ h TSOg_
Z p QSR�OlY[Z�i O M OWTSfDC~_VQVT h cPQ h TSOmZ p QSR�OtQSR�OWZ,T�CRGm��O ^ OgcWa ^ O ^ QVZ]TSOg_SZ,TSQjQVZnTe\UQSR�OWTjY�\UTSf,OXEU\,Y h Og_ / Z,QSR
p Z,TNQSR�OlcPZ.`b`bZ M _ecW\,Y�\UT|`b\,_S_{kL\UTe\,`bOWQVOWT �ih [ � ' %1% b{O@� 7I\ ML^�p Z,TNQS\ M � [ ' % G 9 R�Ot_Sa[f M Z p p
is\,_X\,_S_ h `lO ^ QVZ / O�kIZ._Sa[QSaFE,ORG 9 R�OtTe\ M f,OlZ p QSR�Olf,Te\�Eza[QSa M Z]`�\,_S_ � \ MG^ QSR�OWTSO p Z,TSOlZ p QSR�OlY�a[f.R�QVOg_VQ
M O h QVTe\,Yda M Z"�'a�_ / Z h MG^ O ^mp TSZ.` / OgY[Z�i / CmQSR�O M h YdY{¤ TSOg_ h Y�QS_CZ p ceRL\UTSf.a M Z|_VOg\UTyceR�Og_s\UQ �"r�3 K � ; Q M ¥ 7v\ MG^
p TeZ.`o\ / Z�E,O / C%QSR�O p \,cPQ�QSRG\UQrZ M OjO M QVOWTe_�a M QSR�OjTSOWf.a[Z M i�RGOWTSOcr � M � cW\ M�M ZlY[Z M f,OWT / O p h YFGLY�Y�O ^ 7
f.aFEza M ftTe\,a�_VOjQVZ%\ M h M k?R Cz_Sa�cW\,Y 2{a[f,f._�_VOgcPQVZ,T�G)��OXY�\ / OgYIQSR�OmcPZ M GGf h Te\UQSa�Z M�^ O�G M O ^ / C@QSRGa�_rceRGZ.a�cPO
Z p kL\UTy\,`lOWQVOWTe_�7�i�RGa�cyR�ad_7_ h `b`b\UTea sWO ^ a M 9 \ / G@'�G � 7K\,_ $ & (+*D`lZ ^ OgY�? ^ OWQS\,a�Y�_�Z M QSRGO�cPZ.`lkIZ._Sa[QSa[Z M
Z p QSR�O|Y�a[f.R�QVOg_VQ M O h QVTy\,Y�a M Zl\UTSO|f.a E,O M a M 9 \ / G '�G m Gª ID«;«/O:ILKNMPO:QSR T%V¢¬ 4®­3B Y[Z]\ V ^a` 9 R�O)\,_S_ h `lkGQSa[Z M QSRL\UQ'f.\ h f.a M Z�`b\,_S_SOg_ h M a p CN\UQCQSRGOSbm¯ 9
_ScW\,Y[OH�±°Y²"³j`b\�C / OqTSOgY�\�:zO ^ a M \ M h ` / OWTCZ p is\�Cv_ Gqo M QSRGOqcPZ M QVO;:vQ<Z p _ h kIOWTSf,Te\�Eza[Q.CD7 M Z M ¤�EF\ M a�_SRGa M f
f.\ h f.a M Zl`b\,_e_VOg_w\UTSONf,O M OWTe\UQVO ^ QSR�TeZ h f.R@QSR�O M ¯ M�´ / TSOg\W8za M f E,O�E%Z p QSRGON\ h :za�Yda�\UT�ClcPZ.`lkIZ M O M QsZ p
QSR�ONY[ZxisOg_VQ7¤ Z,T ^ OWT�7 M Z M ¤ TSO M Z,Te`�\,Y�atsg\ / Y[OrQVOWTy` a M QSR�O{f.\ h f,O-8va M OWQSa�c p h M cPQSa[Z M GNo M Z,T ^ OWTsQVZmkGTeOg_VOWT�E,O
f.\ h f,O a M EF\UTya�\ M cPOD7�QSRGO M ¯ MY´ / TSOg\W8za M f E,O�Ev_�` h _SQ]Yda[OHa M \ TSOWkLTSOg_VO M QS\UQSa[Z M / OgY[Z M f.a M f QVZ�QSR�O
_
Cz`b`lOWQVTea�c]kLTSZ ^ h cPQtZ p Q"iqZ \ ^_) Z.a M QS_lZ p QSR�O h MG^ OWTeY Cva M f h M a GGO ^ f.\ h f,O�f,TSZ h k G5o M QSR�O�cW\,_VO�Z p
µ �*F�?O8E:�WS>MJ7:�LMb Qd¶q��·�¸�UM?O8E:	¹�ºVysB1LNTEF&<�LMFK?O8;:�Wf8;>@lOIMDGFEL|QP>MJ7JVDHJ�J7LNQR:fe�8&>@?Ve9:S>M`]:SFE:\<R<ETE:9?OL{?O8;:�[]:wl7m�J7QP>MtHtJ7_EtGDr?7?ODHF;I|B1:f?*e9:w:SF�?O8;:utHDHIN8o?O:SJ(?VFE:STE?7lA>@tGDHFEL >MF&< ?O8;:9tHDHIN8o?O:SJ(?�Wf8;>@lOIMDGFELEnj»s:9e�DGtHtEF;LNFE:w?O8;:wtG:wJ7JVlO:SJ(?7lODHWw?V?OL{[M>MtHT;:wJVtG>alOIN:wl?O8;>MF �7¼O¼Pgi:Sj n
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¦|§ �NM �nbm¯ 9 _�7GZ M OXRL\,_
�,O�P%QRO�P �KSUTWVXV [ZY/[ O�P []\�^8[ O�_�_ � �NM G mPm �

¯ M aFE,OWTe_S\,Yqf.\ h f.a M Z~`b\,_S_SOg_�\UTeO%f,O M OWTy\UQVO ^ 2&)�`.6@a p QSRGO M ¯ MY´ / TeOg\W8va M fNGGOgY ^ Y�a[Og_�a M QSR�O@_ea M f.Y[OWQ
TSOWkGTSOg_SO M QS\UQSa[Z M Y G[o M \,Y�Y Z,QSR�OWTtcW\,_VOg_�7<k?\UTSQSa�c h Y�\UTmTe\UQSa[Z._ / OWQ0isOWO M f.\ h f.a M Z�`b\,_e_VOg_�i�a�Y�Y<R�Z.Y ^ \UQ
QSR�O�bm¯ 9 _ScW\,Y[O K � ;��"7 � ;ba�M Gco M kL\UTSQSa�c h Y�\UT�7GQ"iqZ]Z p QSR�O p Z h T�TSOWkLTSOg_VO M QS\UQSa[Z M _ Cva[OgY ^ \"c � - - +N�,)�2bd�` � =�©
e M 3�7 M \,`lOgY C QSR�O \�^ \ MG^ QSR�O O�_�_ G5��O p Zzc h _tR�OWTSO]Z M QSR�O O�_�_ 7 / OgcW\ h _VOna M QSR�O�cW\,_VOnZ p QSR�O
\�^ _ h cWcPOg_S_ p h Y"r � Mgf p Z,TycPOg_�QSR�O|k?\UTe\,`lOWQVOWT�_SkL\,cPO|QVZ�Ty\UQSR�OWT M \UTeTSZxi�TeOWf.a[Z M _�7L\ ML^ QVZ�Y[Z�i\EU\,Y h Og_
Z p QS\ Mih K � % M G 9 R�O%kL\UTe\,`lOWQVOWTl_Vk?\,cPO]a M QSR�O]cPZ,TSTSOg_VkIZ MG^ a M f�`ba M a�`b\,Y _ecPO M \UTea[Z~a�_X\ M \,Y[Z,f,Z h _tQVZ
QSR�O%` M ¯�b
j 0 cW\,_VOD7<i�a�QSR�\�f.\ h f.a M Z�`�\,_S_Xk?\UTe\,`lOWQVOWT�7<i�RLa�ceR�isO@QS\W8,O@QVZ / O�QSR�O%f.Y h a M Z�`�\,_S_
� ¥ 7r\ MG^ \�cPZ.`�`lZ M _ecW\,Y�\UT%`b\,_e_�kL\UTy\,`lOWQVOWT �ih � kLY h _b\Uf.\,a M QS\ Mih 7 = h \ MG^ _Vf M � p �
�	G M a M cPO
iqOliw\ M Q|QVZ�_VQ h ^ C�QSR�ObcW\,_VO�Z p \nk h TSOlRGa[f,f._Sa M Z 7
iqOb_SZ.YFE,OlQSR�OlkL\UTe\,`bOWQVOWTm_VkL\,cPO ^ OWf,O M OWTe\,c;C / C
TSOlk h a[Tea M ft\�G :zO ^ RGa�f,f._Sa M ZbcPZ M QVO M QNZ p QSR�O�Y�a[f.R�QVOg_VQ M O h QVTe\,Y�a M Z 7 �� [nmbm �oaqp G 9 RGa�_�_VkIOgcWaFGLc EU\,Y h O
RG\,_ / OWO M cyR�Z._VO M a M Z,T ^ OWT QVZ�`b\�:zad`batsWOwQSR�O M O h QVTe\,Y�a M Zj`b\,_e_<Te\ M f,ORG � � Q h T M _�Z h Q QVZ ^ OgcPTSOg\,_SO�\UQf,TSZxi�a M f �ih 7L\,Y[Z M fbQSR�OXa�_SZ"¤0RGa[f,f._Sa M ZbcPZ M QVO M Q{Yda M Og_�?�\ M \,Y[Z,f,Z h _SYFC]QVZ�Z h T�kGTSO�Eza[Z h _rceRGZ.a�cPOg_�7LisO G':
QS\ Mih [ M % 7"= h [ % \ MG^ _Vf Mxp 3 % 7�\ MG^ Y[OWQ �ih EF\UT�C p TeZ.` % QVZjQSR�OrY�\UTSf,Og_VQ EU\,Y h OrcPZ.`lkL\UQSa / Y[Owi�a[QSR
r � Mgf 7C\,ceRLa[O�Eva M f�\nTe\UQSR�OWTmi�a ^ O M O h QVTe\,Y�a M Zn`b\,_e_jTe\ M f,ORG�1�OWQS\,adY�_|Z M QSRGO�`lZ ^ OgY \UTSObkLTSZ�Eza ^ O ^
a M QSR�O / Z,QVQVZ.`�Y�a M ONZ p 9 \ / G M G � ??QSRLa�_�cPZ M GLf h Te\UQSa[Z M i�a�Y�Y / OXa MG^ a�cW\UQVO ^np TSZ.` M Z�i Z M \,_ ,.-0/'&
� M Z M ¤ h M aFE,OWTe_S\,YIf.\ h f.a M Zb`b\,_S_)�r`lZ ^ OgY(G

}�Z,Ts\,Y�YzQSR�O�QSR�TeOWO / O M ceRG`b\UT28v_ _ecPO M \UTea[Z._ a M QVTSZ ^ h cPO ^ \ / Z�E,OD7z_VZ p Q / TSOg\W8za M fNkL\UTy\,`lOWQVOWTe_�7�f.\ h f,O
\ MG^G´ h 8U\giw\�cPZ h kLY�a M f._<\UTSO�O�E,Z.YFE,O ^@^ Zxi M QVZXQSR�O�iqOg\W8l_ScW\,Y[O�i�a[QSRtQSR�Ono M 0 M ¯cb/j 0 j b�r5cPZ ^ O�\,_
f.aFE,O M a M E,OWTy_Sa[Z M � G Q �NZ p QSR�O
o M 0/r r 9 _SZ p Q"is\UTSO�kL\,c�8U\Uf,O K � ; m M G ��Og\W8b_ecW\,Y[O�_VkIOgcPQVTe\j\UTSO�a M QVOWT p \,cPO ^
a M QVZ�QSR�OXs�tqu;v�wyx�wqz{cPZ ^ O K �;��M�7,i�RGa�ceRXa�_ QSR�O M h _VO ^Xp Z,T'QSR�OqcPZ.`lk h QS\UQSa[Z M _CZ p QSR�O)TSOgYda�c ^ O M _Sa�Q�Cj\ MG^ Z p
^ a[TSOgcPQ�\ MG^ a MG^ a�TSOgcPQ ^ OWQVOgcPQSa�Z M Te\UQVOg_ GXj�OWf.\UT ^ a M f 7,a M kL\UTSQSa�c h Yd\UT�7UQSR�OqTeOgY�a�c)\ / h MG^ \ M cPOwcW\,Y�c h Yd\UQSa[Z M _�7
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iqO�TSOgYFCHZ M \�cPZ ^ Obi�RGadceR�kGTeZ�Eza ^ Og_j\�RGa�f.Ri¤ kGTSOgcWa�_ea[Z M 7 p h Y�YFCY¤ M h `lOWTea�cW\,Y'QVTSOg\UQS`lO M QXZ p TSOg_VZ M \ M cPOg_
\ MG^ cPZ.\ MGM adRGa�Y�\UQSa[Z M O 'IOgcPQS_�7vRGOWTSO M OgcPOg_S_S\UTya�YFC M OWO ^ O ^ QVZjkGTSZ,kIOWTeYFCma M cWY h ^ O)QSR�OrTSOg_SZ M \ M cPO�Z M QSR�O =
��a�f,f._ / Z._SZ Mtp Z,T�QSR�O ���� � !�"?`lZ ^ OgYv\ ML^ ceRG\UTSf.a M ZjcPZ.\ MGM a�RGadY�\UQSa[Z M _ p Z,T<QSR�O $'& ( *D\ MG^ ,.-0/'&
`lZ ^ OgY�_ � p Z,T / Z,QSR�k h TSO�i�a M Z._ \ MG^ RGa[f,f._Sa M Z._�7.QSR�O{Y�a[f.R�QVOg_VQqcyRG\UTSf.a M ZXa�_ M Og\UTeYFC ^ OWf,O M OWTe\UQVONa M `�\,_S_
i�a[QSRmQSR�OwY�a[f.R�QVOg_VQ M O h QVTe\,Y�a M Z"�	G���O h QVTe\,Y�a M Z�TSOgY�a�cq\ / h MG^ \ M cPOg_ p Z,T�QSR�OsQSR�TSOWOw`lZ ^ OgY�_'cPZ M _Sa ^ OWTSO ^ 7 p Z,T
\b_VQS\ MG^ \UT ^ cPZ._S`lZ.Y[Z,f.adcW\,YC_VOWQ h k�\ ML^�M ZlO;:zQVTe\ M Z M ¤ QSRGOWTe`b\,Y
_VZ h TycPOg_�7L\UTSO|_SRGZxi M a M QSR�O|Y[O p Q7¤0RG\ MG^
_Sa ^ ONZ p }�a[f�G M G � m 7Ia M QSR�O M O h QVTy\,Y�a M Zl`b\,_S_�Te\ M f,OX\,Y�Y�ZxisO ^np Z,T�Og\,ceRH_ScPO M \UTea[Z�G

o M QSRGO{Tya[f.RKQskL\ M OgYEZ p }�a[f�G M G � m isOj_SR�Z�i a M _VQVOg\ ^ \ M O;:z\,`bkLY[O{Z p QSR�O/k h a M QVOg_e_VO M QSad\,Y?O M RG\ M cPO�¤
`lO M Q Z p QSRGO�QSR�OWTe`b\,Y M O h QVTe\,Y�a M Z{TeOgY�a�cw\ / h MG^ \ M cPO�\UQ isZ,T�8mZ M QSR�OrQSR�TSOWO�`lZ ^ OgY�_�i�a[QSRGa M QSRGO�\ / Z�E,O
^ Og_ScPTea / O ^ / O M cyRG`b\UT�8n_ScPO M \UTea[Z._�7L\UQ{\�cPZ.`b`bZ M `b\,_e_ � � [ ; %1% b{O@� � _VOWO�_VOgc���G<; �	G 9 R�O h kGkIOWT
kL\ M OgYw_SR�Z�i�_tQSR�OnTSOgYda�c%\ / h MG^ \ M cPO]Z p Og\,ceR `bZ ^ OgYw\,_l\ p h M cPQSa[Z M Z p QSR�OnkL\UTe\,`lOWQVOWT���� 7 i�RGadceR�7
iqO@TSOgcW\,Y�Y�7�ad_ ^ O�G M O ^ \,_�QSR�O@Te\UQSa[Z / OWQ"iqOWO M QSRGO k h a M QVOg_S_VO M QSa�\,Y)O M OWTSfDC ^ O M _ea[Q�C
	���QVZHQSR�O@Te\ ^ a{¤
\UQSa[Z M O M OWTSfDC ^ O M _ea[Q�C
	���
���\UQ�QSR�O M O h QVTe\,Y�a M Z p TSOWO sWO�¤ Z h Q�QVOg`bkEOWTy\UQ h TSO�QS\W8,O M a M QSR�O@\ / _VO M cPO�Z p
� h a M QVOg_S_VO M cPO�� 9 RGa�_qkL\UTe\,`lOWQVOWTrRG\,_ / OWO M _eR�Zxi M QVZl_ h a[QS\ / YFCtf.\ h f,ONZ h Qr`lZ._VQsZ p QSR�O ^ OWkIO MG^ O M cPO
Z M QSR�OlkL\UTSQSadcWY[OtkLR Cz_Sa�cW_N_VOWQ h k 7C\ MG^ QVZ ^ Og_ecPTea / OmQSRGO�TeOgY�a�c ^ O M _Sa�Q�C�O M RG\ M cPOg`lO M QjO 'EOgcPQma M Z,QSR�OWT
cPZ._S`lZ.Y[Z,f.adcW\,Yq_ScPO M \UTea[Z._�7<\,_ p Z,Tta M _SQS\ M cPObQSR�O]cW\,_VO@Z p \ M \ M ad_VZ,QVTSZ,kLa�cbkGTea�`lZ,T ^ a�\,Yf¯ M aFE,OWTe_VO%i�a[QSR
\ M O 'IOgcPQSaFE,O%_SRGOg\UT|O M OWTSfDC ^ O M _ea[Q�CH_ScW\,Y�a M f�\Uf.\,a M \,_�������� m a�7 � � %�� �@}�TeZ.` QSR�OXGGf h TSOliqO ^ O ^ h cPO
QSRG\UQ�7z\UQ)\ M O h QVTy\,Y�a M Zj`b\,_S_)Z p ; %1% b{O@� 7KQSR�O ���� � �!#"I`bZ ^ OgYGiqZ h Y ^ TSOlk h a[TSOr\ M O;:zQVTe\XO M OWTSfDC ^ O M ¤
_Sa[Q.C�cPZ.`lkIZ M O M Q � % QSa�`lOg_NY�\UTSf,OWTjQSRG\ M QSRL\UQ{Z p Te\ ^ a�\UQSa�Z M \UQ M O h QVTe\,Y�a M Z p TSOWO sWO�¤ Z h Q�7Ci�RGa�Y[O�Y�\UTSf,OWT
\,`lZ h M QS_j\UTSO M OWO ^ O ^ a M QSR�O , -0/ & \ MG^ a M QSRGO $'& (+* cW\,_SOg_ � TSOg_VkIOgcPQSaFE,OgYFC�\UTSZ h MG^ � % ¥ \ MG^
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Direct Detection, Burkert Profile
Neutrino Tlsc., Burkert Profile
Antideuterons, Burkert Profile
Direct Detection, Adiab. contr. Profile
Neutrino Tlsc., Adiab. contr. Profile
Antideuterons, Adiab. contr. Profile
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Antiprotons, Burkert Profile
Positrons, Burkert Profile
Antiprotons, Adiabatically contracted Profile
Positrons, Adiabatically contracted Profile
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Unification of the Couplings of the
Electromagnetic, Weak and Strong Forces

Standard Model

Minimal
Supersymmetric

Model
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Maximal Projected Exp. Bound on µ−>eγ

Excluded

by Ωh
2 

Current Exp. Bound on µ−>eγ

Excluded 

by mh bound

Tanβ=10, µ>0, A0=0

mχ=mstau
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Current Exp. Bound on µ−>eγ
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(upper bound)
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LHC
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Excluded by Ωh
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reach

Current Exp. Bound

Tanβ=50, µ<0, Α0=0
mA=2mχ
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µ−>eγ, without Ycharm

µ−>eγ, with Ycharm

Tanβ=50, µ>0, Α0=0

m0=343 GeV, M1/2=500 GeV

Visibility (Ratio=1)
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