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v�g��f«�h�g�h�m_o	�f¬�o��pcfw4¼Àopc}r�o�opcfh$¨�g"r©¨Ág�vºÂ@¦{h$qp¨��p«�w4¼�«x¨u³ ¤ h;�fqsw{�Xwu�ph;r�g�wuqph;t+wug��f«xh�Â'�p�f«xvxo�r�m��
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�� �����  £�� w{¬�����op¬}�fvxwum}��¬fmÃg�w���e$«xh@g"r�qs¯{w4¦�v�h�m²��wu¬f�f«�h{~·vxmfvxopv�r�«�h�g�h$muo��fqsw{�Xwu�p�'��r�qÁ®¥h�«�r{�
h�o ¤ v�«���wum´~´�Xw{¬fq�«�r'�ph��ug�h$m_osr4osvxwumª��� vxg"r{�{h{³��´h�mfw{g��fqsh���h"t+«�r{�s�ph$�¾��h�«�� vxg"r��uh�hY��o�w{�foph�m�¬-�}r�q
v�m�µ¶�$qph$m}t+h'�}r©¨{�Y��v�h�mfm}h"¦_v�r¬}m²r�«��{wuqpvxopcfg�h��fh@®¥h�opqsw{�Xw{«�v����ª�sr�¬�o�qp�$¦{h�q|�pvx�f«�h{³�� h$��g�w{¬f¦uh�g�h�m_os�
c�r��fvxop¬fh$«x«�h�g�h$muoÁ¬fopv�«xv����Y�Á�fr{m}�"¬fmfhoph�«�«�h��¨�m}r�g�v�¿u¬}ht+w{m���v���osh�m_o"h�m�«�r]°��p�pv�w{mBw{¬B«�r-µ¶¬}��v�w{m���h
t�«�ru�p�ph$�$³�®r�v���t+h�«�r��Xh�¬�oWm}�$t+hY�p�pvxoph�q��Xh$r{¬}t+wu¬f�"��hdoph$g��}�W��h	t$r�«�t+¬f«z~{h$m��}r�qpopv�t+¬f«�v�h�q¸�p¬fqW��hY��vxg"r{�{h$�
�fh;�{q|r�m}��h�o|r�v�«x«�h{³·k�t+vz~}mfwu¬}����op¬}��v�w{m��	��h$�	g�wu¬f¦{h$g�h�m_os���}«x¬}�N��v�g��f«�h$�	¿_¬fv �pw{m_o	q|r��fv���hY����g�h+o�osqph
h$m'w�h$¬f¦�qphu~�g�r{v����fw{m_o	«�r�g���«�r�m}�{h$r{m}t+h¾�Xh�¬�o���opqsh¾«�w{m}�{¬fhu³ � w{¬}�	�fqpwu��w_��wum}��r�«�w{q|�·¬}m¥�st|cf�$g�r���h
°X�p�pvxwum��Yµ¶¬���v�w{m¹�f«�¬}�¾t+wug��}«xh�Â�h�h+o;t+wug���r�qsw{m}��«xhY���Xh�qpµ¶w{qsg"r�m}t�h$�	wu��oph$m�¬fh$�$³ � w{¬}�Nh �.h$t+op¬fwum}�¾��h$�
osh$��os���p¬fq	��hY��vxg"r{�{h$�d�sr4osh�«�«xvxosr{vxqsh$�dh�o�r{��qsvxh$mfmfhY��³
! É �Y� Ç ¢#"  �£ ��h$�{g�h�m_o|r4opv�w{m¹��� v�g�r{�{h�mfw{m�yn�p¬f��h$qp¦�v����$h{~�g���opcfw���hY����h�®¥wum_oph�Ë�r{qp«�w"�}r{q¾t|c}r�$�m}h
�fh;®r�qs¯{w4¦.~�t|c}r�g��}����h�®¹r{qp¯uw4¦.~��sr�¬fodqs��¦uh�q|��v��f«�h{~�v�g�r{�{hY���sr4osh�«�«xvxosr{vxqsh$�$~�v�g�r{�{hY��r{��qsvxh$mfmfhY�
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g�w4¦uh$�"r�qsh¥�fqsw{�Xwu�ph$�»~dr4o"°}q|��oÁ�}r{�ph$�Ãw{m�ru�f��v�mf� w{qÁ��h$«xh�opv�mf� h�g���o�¨Bt+«�r{�s�ph$�$³��N¬fqÁ�{w_r�«�v���opw
v�m�¦{hY��osvx�_r4oph¾¼�cfh�opcfh$qdopcfhY��h;�pvxg��f«�h�qph$¦{h�q|�pvx�f«�h·��¬fg��@g�w4¦uh$�$~u¼�cfv�t|c¥c}r©¦{hNopc}h�ru��¦4r�m_osr{�{h¾w�µ���h$vxmf�
¦uh�qs¨�¿_¬fv�t|¯�osw�vxg��f«�h�g�h�m_oY~ur�qsh�vxm�µGr{t+o�h$mfw{¬}�{c�osw�h��Át+v�h�m_op«�¨�h�Â��}«xwuqph·opcfh��p�}r{t�h·w{µ}osh+Â�op¬fqsh�t+«�r{�s��hY��³
�r4osh�q´¼�h¸t+wum}��v���h$q´g�w{qsh¸t+w{g��f«�v�t�r4osh$�¾g�w4¦{hY�.�}r{�ph$�¾w{m��p�f«�vºopopv�mf��r{m}�¾g�h$qp�uvxm}��mfw{m�y h�g���o�¨¾t+«�r{�s��hY��³
�N¬}q�t�w{m}t�«x¬���v�w{m]v��Nopc�r4o�opcfhY��h�g�w{qsh�t+w{g��f«�v�t�r4osh$�ªg�w4¦uh$��r�qsh�mfh$t�h$�s�pr{qp¨@opw¥r�m�r�«�¨��ph�r�«�«��}¬�o;opcfh
�pv�g��}«xhY��o�w�µ�v�g�r{�{hY��³
��h$¦{h$qs�pvx�}«xh��¬fg���g�h�opcfw��f��� ���fc�r©¦{h���h$h�m��fqsw{�Xwu�ph$�;µ¶wuq�vxg"r{�{hd��h$�{g�h�m_osr�opv�w{m�vxm��x���}r�m}��� �����{v�m

oscfhdµ¶w{qsg�h�q¸t$r{�ph{~{r���wu¬f�f«�h�®¹r�qs¯{w4¦�q|r�m}��wug�°}h$«���g�w���h�«f¼dr{���}qpwu��w_��hY�»~�v�m�oscfh�«�r4o�osh�q¸t$r{�phdt�w{«�w{¬fq
v�g"r��uh$��¼�h�qsh�g�w���h$«x«�h$�»~u�f¬�o¸hYr{t|c��fvºÂ�h$«}t+wu«xwu¬fq�¼�ru��vxm���h��Xh�m}�fh�m_o¸�{v�¦{h$m�oscfh	«�r��Xh�«���³�knm���w{opc�opcfhY��h
r{�f�fqswurut|cfh$�$~�g�w4¦{h$�	��h�o�¼·h$h�m��v �Xh$qph$m_o�m�¬fg��Xh�q|�	w{µ�t�«�ru�p�ph$�d¼�h�qsh�g"r{�fh���¨'�p�f«xvxo�osvxm}��w{q�g�h$qp�uvxm}�
h�Â�v���opv�mf��t�«�ru�p�ph$�$³�knmÁopc}h¾t$r{�ph�w�µ �x�
� ~�¼�cfv�t|c�¬}�ph$��r��fw{¬f�f«�h;®¹r�qs¯{w4¦�qsr{m}��w{g °}h$«��´~�opcfh����}«xvxo�g�w4¦uh
v���t+w{g��f¬fosr4osvxwum}r�«�«�¨�¦{h$qp¨��f¬fq|��h$m}��wug�h{~_vxmÁwuqs�fh�q�osw��{v�¦{hNr�qsh$r{�pw{m�r��f«�h�r{t�t�h���o|r�m}t�h	�fqsw{�}r{�fv�«xvxo�¨�w{µ
oscfh�g�w4¦uh{³��	«xopcfwu¬f�{copcfh�g�h�opcfw���ph�h$g��N¿_¬fvºosh��p¬}t�t�h$�s��µ¶¬}«S~�opcfv��Ng�r{¯{hY��vºo¾vxg��fq|r{t+opv�t�r{«»µ¶w{qN«�r{qp�uh
v�g"r��uh$�$~u�sr©¨�w{µ ��v"!�h$#&%&%'%)(*#'%&%'%�«�vx¯uh	w{m}h�h�m�t+w{¬}muosh�q|�¸v�m��sr4oph$«x«�vxoph�v�g"r��uvxmf��³+�N¬}qWqsh�¦{h$qs�pv��f«xh���¬}g��
�p�f«�vºo�r{m}�ªg�h$qp�uh�g�w4¦{hY��r4o�osh�g���o;osw@�Xh"��v�g��f«�h�q�r�m��ªv�m�¦{w{«�¦{h�«xhY�p�;t�w{g��f¬�o|r4osvxwum´~ r�«�«�w4¼�vxmf�@��¬�t|c
«�r�qs�{h¾v�g�r{�{hY�Wosw"��h;�}qpw�t+hY�p�ph$�´³
bdcfh��}r��Xh�q	v���wuqp�_r�mfv���hY�'ru��µ¶w{«�«xw4¼	�$³ 5�h$t%osvxwum����h$�st+qsvx�Xh$��opcfh��fw{¬f�f«�h�®¹r{qp¯uw4¦"qsr{m}��w{g °}h�«��»³

5�h$t%osvxwum�i	��h$g�wum}��opq|r4ophY� r{«x�uw{qsvºoscfg"�.µ¶w{q �ph��ug�h�m_osr�opv�w{m�opc�r4o¬���h�oscfh·�fw{¬f�f«�h·®¹r{qp¯uw4¦	q|r�m}��wugÀ°�h�«��
¼�c}h�m�opcfhdm�¬fg��Xh�q�w{µXt�«�ru�p�ph$�v���¯�mfw4¼�m ~�r�m}��vx«�«�¬}��osqsr�ophY� oscfh�r��f�}qpw_r{t|c�¼�vxopc�h+Âfr{g��}«xhY��³knm 5�hYt%osvxwum
��~}oscfh�v���hYr"w�µ¸qsh�¦uh�q|��v��f«�hd��¬fg��g�w4¦{h$�	µ¶w{q¾�pr{g��}«xv�mf�"oscfh�m�¬fg���h$q�w�µWt�«�ru�p�ph$��v���vxm_osqpw���¬}t�h$�»~.r�m��
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�Xh�qpµ¶w{qsg�h$�'��hY��oY³
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S>T�� � �����oe0�=ZR]�X�� �Vl����	�(l"��X X>] c i�iR_�Xm^
	 �
knm�oscfv��Wr��}�fqpw_r{t|c´~{¼·h	r{�f�fqsw©Â�v�g"r4osh � 2 ; + H 	 < + J + D B + .D.%. + D E 7 ��¨�opc}h	�fqsw��f¬}t%oWw{µ.µ¶¬f«x«.t+wum}��vxopv�w{m�yr{«��D�

� 2 ; + H 	 < + J + D#B + .D.%. + DCE 7�� � 2 H 	 < + J 7 F5�:=< � 2 ; 5 	 D=M ? + ;� �(� M�� 5 7 � �G�'�

¼�cfh$qph�� 5 v��Áoscfh-mfh�v��{c��Xw{¬fqscfw�w��Bw�µ <u³ ,}w{q@h$rut|c <{~Nvºo@v��@r{�s�p¬fg�h$�Bosc}r4o'opcfh]oph�Â_os¬fqsh H 5
c}w{«��f��v�mLopcfh-h�m_opv�qsh]mfh$vx�uc���wu¬fqpc}w_w���w{µ-<u³ bdcfv��@r{�f�fqsw©Â�vxg"r4osvxwum�v��¥��h$¦{h$«xwu��hY��vxm � ����r�m}�Àv��
t$r�«�«xhY�@opcfh��}�ph�¬}��w{yz«�v�¯{h�«�v�cfw�w��´³dbdc}v��¾r��f�}qpw©Â�v�g�r�opv�w{m¥r�«�«xw4¼	�	¬}�	osw��pvxg�¬f«�r�oph�hYr{�pvx«�¨'µ¶qpwug oscfh�µ¶¬f«�«
t�w{m}�fvºosvxwum}r�«�� � 2 H 5 	 ; + < + J + D B + .%.D. + D E + H 2 5 7 ³���«��pw}~»oscfv���r��f�}qpw©Â�v�g�r�opv�w{m]v����p¬ �Át+v�h�m_o;osw¥r{«x«�w4¼oscfh@µ¶¬f«�«�t+wum}��vxopv�w{m}r{«���w�µ J r{m}� oscfh D B osw���hr©¦4r�v�«�r��f«�h�v�m g�w_��oÁt�ru��hY��~Wvxm}t�«x¬���vxm}�]oscfh¹��w�o�o|��?��r{¬}�s��v�r�m'g�w���h$«S~�r�m}�@r�«�«xw4¼	�dqsh�¦uh�q|��v��f«�h¸��¬fg��¹g�w4¦{hY�·µ¶w{q < osw"��h;v�g��f«xh$g�h�m_ophY�»³
� ���������	��
��
��������?�|
�	�� �6�'���?�

¤ h�t$r�m¹¬}�ph-�¾v��f�}�¾�sr�g��f«�vxmf�Áopw���w'vxg"r{�{h��ph��ug�h$m_osr4osvxwum¥¼�cfh�m < v���¯�mfw4¼�m ³	bdcfh��fqsv�w{q���v���opqsvºy
�}¬�opv�w{m}����hY�pt�qpv���hY��vxmÁopcfhN«�ru��o·�ph$t+opv�w{m�r{qph	ru�p�p¬fg�h$�´~u¼�vxopc � 2 < 7 ��h$�{h�m}h�q|r4ophu³���mÁv�mfvºosv�r{«�q|r�m���w{g
«�r��Xh�«�«�vxmf��v���r{�s��¬}g�hY�"µ¶wuq�H"³¸bdcfh�m¥v�m�os¬fqsm'¼�h;�pr{g��}«xh¾µ¶qsw{g � 2 H 5 	 ; + < + J + D B + .D.%. + D E + H 2 5 7 µ¶w{qhYr{t|c <u~
� 2 J 	 < + H 7 r{m}�/� 2 D B 	 ; + H 7 ~»r�«�« ¬}�pvxm}�"opcfh��}�ph�¬}��w{yz«�v�¯{h�«�v�cfw�w��¥r{�f�fqsw©Â�v�g"r4osvxwum´³dknm¹opcfht$r{�phNw{µoscfh���w�opos��y ��r{¬}�p�pv�r�m�g�w���h$«S~�oscfh�µ¶¬f«�« t+wum}��vxopv�w{m}r{«»w�µ H 5 v��%�
� 2?> 5 ��O�	 3 + >�� +����� < + D B + J 7 �
����

�
� B&! #"$%$ 3 5 � # B � � (& G B � � q ' 5 ' �)(+* D B & 2?3 � � # B 7), &.-/ ,#0 % &B ( ����213 J54��:76 ?98 2 O � >���7;:< + ��7=�

¼�cfh$qph�� 5 v���oscfh'm}h�v��{c���wu¬fqscfw�w��²w�µ <¥r{m}�>=d< +?�A@ & qph�µ¶h�q|��opw]opcfh¥�fvxÂ�h�«�� <¥r{m}� � ��h$vxmf�w{µ�t+«�v�¿_¬fh¹o�¨��Xh5B.³ �Nh+o|r�v�«���w�µ;oscfv��'r��f�}qpw_r{t|cBg"r©¨²�Xhµ¶w{¬}m}��v�m�� C=�Nw{q � D��z³ �	µ oph$q'r �f¬}qpm�y v�m
�Xh�qsv�w��´~��sr�g��f«�h$�dr{qph¾��h$vxm}����q|r©¼�mÁµ¶qsw{g1oscfh��}�ph�¬}��w{yz«�v�¯{h�«�v�cfw�w���r��f�fqsw©Â�vxg"r�opv�w{m�opw�oscfhN�Xwu��oph$qpv�w{q
�fv���opqsvx�}¬�opv�w{mw{µ 2 H + J + DCB + .%.%. + DCE 7 ³),fwu«x«�w4¼�vxm}�"opcfh��f¬fqsmv�m´~»w{m}h�t�r{m«�w_wu¯@r�o�oscfh�g�w_��o��pr{g��}«xhY�«�r��Xh�«´r�o	h$rut|c@�pvºosh{³�bdcfv���v���opcfh�®¹�·® �S®¹r�Â�v�g�¬}g ��wu��oph�qsv�w{q	®¥w���h8�d�ph��ug�h�m_osr�opv�w{m��EGF7HJILK�F B � 2 H 5 � O�	 ; 7�M 5;:=< .
k µ�opc}h�®¹�W® �pw{«�¬�opv�w{m�v��;��wu¬f�{c_o$~h$��opv�g"r4ophY��w�µdw�oscfh�q�¿_¬}r{m_opvxopv�h$��w�µdv�muosh�qsh$��o�t�r{m]�Xh�t�r{«�t�¬f«�r4ophY�
��¨¥oscfv��¾g�h+oscfw��»³ ,}w{q�h+Âfr�g��f«�h{~Xoscfh�h�m_opqsw{��¨¥vxm]g"r�qs�{v�m}r�«���w_��osh�qsvxwuqN��v���opqsvx�f¬fopv�w{mªw{µ·hYr{t|c«�r��Xh�«
v�m}��v�t�r�ophY��opcfh;«�h�¦uh�«»w�µ�¬fm}t�h�qposr{vxm_o�¨"v�m'osc}r4o	«�r��Xh�«z~f�uvx¦uh�m���¨ �

N 5 � � E4� G BOP ?;Q (+RTSU
5?�WVYX I 2 SU 5��=7 +
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¼�c}h�qsh SU 5?� v���oscfh'�}qpwu��wuq�osvxwumIw�µ	osvxg�hY� > 5 ¼�ru���sr�g��f«�h$� r{��t+«�r{�s� � ³I��«��pw}~���¨ «�w_wu¯�vxmf�-r4o�opcfhqsh�«�r4osvx¦uh��fqsw{�Xw{qpopv�w{m�w�µ´¦4r�«�¬fhY�W�sr�g��f«�h$�»~_h$��opv�g"r4ophY�¸w{µ´��w_��osh�qsvxwuqW��v���osqpv��f¬�osvxwum}�¸w{µ´�}r�q|r�g�h+osh�q|��t�r{m
�Xh;g"r{��hu³
��«ºosh�qsm}r4osvx¦uh�«�¨{~�w{m}h�t$r�m¥«�w_wu¯�µ¶w{q�oscfh�®¹�����ph��ug�h�m_osr�opv�w{mF H�ILK�F � � 2 H � > 	 ; 7 +

¼�c}v�t|c-qphY¿_¬fvxqsh$��opc}h"g�r�Â�vxg�¬fg½w�µ·opcfh"�Xwu��oph$qpv�w{q���h�m���vxo�¨¹opw¥�Xh�µ¶w{¬fm}�´³�bdc}v��¾v��;��w{mfh���¨ �¾v��f�}�
�sr�g��f«�v�mf�¥vxmIt�w{m4��¬fm�t%opv�w{m�¼�vxopc �pvxg�¬f«�r�ophY�-r{mfmfhYr�«�vxmf��³"knmI��v�g�¬}«�r�oph$��r{mfmfh$r{«xv�mf��~ r4o;oscfh��.opc vxo�y
h$qsr�opv�w{m´~doscfh�r�«��{w{qsvxopcfg��sr�g��f«�h$�"oscfh�H 5 ~ JUr{m}� D B µ¶qsw{g opc}h-��v���opqsvx�f¬fopv�w{m}�'�fqsw{�Xw{qpopv�w{m}r{«	opw� 2 H 5 	 ; + < + J + D B + .%.%. + D E + H 2 5 7 B������ ~m� 2 J 	 < + H 7 B������ r{m}� � 2 D B 	 ; + H 7 B	�
��� µ¶wuq�r ������@B��� ���4	 � ���r�q|r�g�h+osh�q @�� @ %f³ bdcfh'�ph$¿_¬fh$m}t+h'w�µC@�� ��hYt+qsh$ru��hY�;opw-�f³ G�Âfr�g��f«�h$��w�µ¾��¬}t|c ��hY¿u¬}h�m}t�h$��r�qsh
�uh�wug�h�opqsv�tA�?@�� � @ R� � ~�µ¶w{q)% =  = � ��r�m}�«xwu�ur�qsvxopcfg�v�tA�Q@�� � @ R <�� ��� V X I 2 � 7*� �%³¾bdcfh�wuqph�opv�t�r�«qsh$�p¬f«xos����c}w4¼Uosc}r4oY~�µ¶w{q�t+h$q�o|r�v�m oph$g���h$qsr�op¬fqsh'�ph$¿_¬fh$m}t+hY��~�opc}h@�sr�g��f«�h$� ¦4r{«x¬fhY��w{µ H"~�J r�m}� D Bt�w{m�¦{h$qp�uh"opw]opc}h¥®¹�N��³ 3	m�µ¶wuq�os¬fm}r4osh�«�¨{~���hY¿u¬}h�m}t�h$��opc}r�o��sr4osv���µ¶¨�opcfh¹t�w{m}��vxopv�w{m���w{µ	opcfh@oscfh�wuqp¨
t�w{m�¦{h$qp�uh·¦uh�qs¨���«�w4¼�«�¨�mfhYr�q¸�f~ur�m}���pw;vxm��fq|r{t+opv�t+h�w�oscfh�q�µGru��osh�qW�fh$t+qsh$ru��v�mf����hY¿_¬fh�m}t�h$�¸r{qphd¬}�ph$�´~{w{q
oscfh��sr�g��f«�h�qNv��N��osw{�f�Xh$�¥¼�cfh$m¹opc}h;oph$g��Xh�q|r4os¬fqsh�v��N��osvx«�«���wug�h���v���osr{m}t+h�µ¶qpwug �}~}¼�vxopc¹oscfh�qsh$�p¬f«ºo
osc}r4o�opcfh@��wu«x¬�osvxwum�µ¶w{¬fm�� v���¬}�p¬}r�«�«x¨-w{m}«x¨�r¹«�w�t$r�«·g�r�Â�vxg�¬fg w{µ�� 2 H � > 	 ; 7 ³��	w4¼�h�¦{h$q$~w{¬fq
h�Â���h$qpv�h�m}t�h�v��Nopc}r�o��p¬}t|cª«�w�t�r{«g"r4Â�v�g"r�¬}�p¬}r{«x«�¨¥�{v�¦{h�r'�{w�w���ph��ug�h$m_osr4osvxwum´³;bdcfv��Ng�h�opcfw��¼dr{�
°�qs��o�¬���hY�Áµ¶wuq�v�g"r��uh¾r{m}r�«�¨���v���vxmE� i=�z~fr{m}���fh+osr{vx«���µ¶w{q��ph��ug�h$m_osr4osvxwum�¼�vxopc'opcfv���r��}�fqpw_r{t|c�r{qph�r�«��pw
v�m�� C�� w{qG� D�� ³

5�wug�h@h�Âfr�g��f«�h$��w�µ���h$�{g�h�m_o|r4opv�w{mÃ¼�vxopcÃopcfv��"r�«��{wuqpvxopc}g r�qsh@�uvx¦uh�m vxm ,�vx�u¬fqsh$�¥�{~d�-r�m}�Ãif³
,�v��{¬fqsh@���pcfw4¼	��r65f� �¾b �sr4osh�«�«xvxoph�v�g�r{�{h�w�µdr�m]r{�{qsv�t�¬f«xop¬fq|r�«�qph$�{v�w{mw{µ���w{«�«�r{m}�»~ r{m}� ,�v��{¬fqsh��
�pcfw4¼	��qsh$�p¬f«xos��µ¶qsw{g±r��f�f«�¨�vxm}�¥opcfv����fqsw�t+hY��¬fqsh{³�bdcfh@®¹�W® �ph��{g�h$muo|r4osvxwum]v���t�w{g��f¬�osh$�»~�¼�cfv�t|c
r{«��pw��uvx¦uh$�·r�g"r��'w�µ´oscfh¾h�m_opqsw{��¨{~_¼�vxopc��}«x¬fh¾v�m}��v�t�r4osvxm}��«�w4¼�h�m_opqsw{��¨�opc}qpwu¬f�{cÁ�uqph$h�m´~_¨{h$«x«�w4¼ r�m��
oswNqsh$��v�m}��v�t�r4osvxm}��oscfhdcfvx�ucfh$��o�h�m_opqsw{��¨u³ bdcfv����{v�¦{h$��r¾g�h$r{�p¬fqshWw{µ�¬fm}t�h�qposr{vxm_o�¨�vxm�opc}hdt�«�ru�p��w{µ�h$rut|c
�}vºÂ�h�«z~{r{m}��¼�hd��h$hWosc}r4oWt�«�ru�p���*�¶c}r©¦�v�mf��oscfh���hYt+wum}��«�w4¼·hY��o�g�h$r{m�¦4r�«�¬fhdr�m}��t+wu«xwu¬fqsh$�;�f«�r{t|¯;v�m�opcfh
�ph��ug�h�m_osr�opv�w{m���c}ru��oscfh�«�w4¼·hY��o�¬}m}t+h$q�o|r�v�muo�¨'vxm¹�uh�mfh$qsr{«S~Xr�m}�@oscfh�cfv��{c}h$��o�¬fm}t�h�qposr�v�m_o�¨'w�t$t+¬fq|�	r4o
oscfh��Xw{q|��h$qs���Xh+o�¼�h�h$mÁqsh��{v�w{m���³�bdcfh	°}�u¬fqsh�r�«���w���cfw4¼	�·r�m"hY��osvxg"r4osh�w{µ»opcfhN��w_��osh�qsvxwuqW��v���osqpv��f¬�osvxwum
w{µoscfh;g�h$r{m'w{µ�t�«�ru�p�	�f³ 5�vxg�v�«�r{q	�f«�w�o|��t�r�m¥�Xh;g"r{��h�µ¶wuq	r�«�«»w�opc}h�q	g�w���h�« �}r�q|r�g�h+osh�q|��~�r{«ºoscfw{¬f�uc
¼�hªm}w�ophªopc}r�o�oscfh]����h$¬}��w�y «�vx¯uh�«�vxcfw�w��Bg"r©¨ m}w�o¥��h-rI�{w�w�� r{�f�fqsw©Â�v�g"r4osvxwum µ¶wuq�oscfhª�Xwu��oph$qpv�w{q
�fv���opqsvx�}¬�opv�w{m-w�µ�t+«�v�¿_¬fh��}r{qsr{g�h+oph$qs�$³���r©¦�vxm}�@qsh$t�w{q|��h$�]r4o;h$rut|c]vxoph$qsr�opv�w{m]opcfh"m�¬fg���h$q;w�µ��fvºÂ�h$«��
v�m�h$rut|c t+«�r{�s��~d¼�hªt�r{m t+wum}��osqp¬�t%oÁoscfh«�w4¼·h$qÁqpv��{c_o��}«xw{o$~��Xh�v�mf�²r�m�hY��osvxg"r�ophªw{µ�opcfh�Xwu��oph$qpv�w{q
�fv���opqsvx�}¬�opv�w{m�w�µ�opc}hÁ��h$qst�h�m_osr{�{h�w�µd�fvxÂ�h$«��;opc}r�o�r�qsh�vxm-opc}v���t+«�r{�s��~ �pw{g�h�opcfv�mf�¥opc�r4o�g�vx�uc_o���hÁw{µ
v�m_oph$qphY��o�v�mIr��f�}«xv�t�r�opv�w{m}�¾osw«�r{m}�-¬}�ph"h$��opv�g�r�opv�w{m´³ ,�vx�u¬fqshÁi¹��cfw4¼	��®�W® ��h$�{g�h�m_o|r4opv�w{m�w{µdr{m
r{h�qsv�r{«.vxg"r��uh�vxm@opc}h�opw{�@«�h+µ o	v�muosw"�}~f��r�m���C"t�«�ru�p�ph$�$³
bdcfh'm�¬fg��Xh�q�w�µ�vºosh�q|r4osvxwum}�;¬}�ph$��µ¶wuq�oscfh$�ph'®¹�W® ��h$�{g�h�m_osr�opv�w{m}��¼�ru�����u�{�f~�¼�vxopc�opc}hÁ°}q|��o

iu�{�u�"vx�umfw{qsh$�ªr{�N�f¬fqsmªv�m´³;knmªwu¬fqNh�Â���h$qpv�h�m}t�h{~.oscfv����ph�h$g��¾r{�fh$¿_¬}r4osh�µ¶wuq�oscfh���v"!�h�w�µWv�g"r��uh�r�m��
m�¬fg���h$q�w�µXt�«�ru�p�ph$�v�m�oscfh$�ph�o�¼·w�t�ru��hY��³��	w4¼�h�¦{h$q$~Yoscfhdm_¬}g��Xh�q�w�µXvºosh�q|r4opv�w{m��v���¦{h$qp¨���h$��h$m}��h$muo�wum
oscfh�v�g"r��{hu~}r�m���oscfh$�ph;°}�u¬fqsh$��r�qsh;mfw{o�r"��¬f����osvºos¬�oph�µ¶w{q	g�w{m}vºosw{qsvxmf�"t�w{m�¦{h$qp�uh�m}t�hNw{µ���r�q|r�g�h+osh�q|�
r{m}�ªt�«�ru�p���pv !$h$�$³���«�w�opopv�mf�@opcfh"m�¬fg���h$q�w�µ·�}vºÂ�h�«��¾��h$q�t+«�r{�s��r{��r'µ¶¬fm}t%osvxwum]w{µ·vxoph$qsr�opv�w{m´~´ru�N¬���hY�
«�r4osh�q�v�m ,v��{¬}qph;��~fv���r��{w�w���¼dr©¨�opw"g�wumfvºosw{q�vxµoscfh�r�«��{wuqpvxopc}g*c}r{��t�w{m�¦{h$qp�uh$�»³
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,�v��{¬fqsh��C��kng"r��{h�w{µ�r�m¹r{�{qsv�t�¬f«ºos¬fq|r�«»r�qsh$r�w�µ �	w{«�«�r�m}�»³

k µ < v���mfw�o	¯�mfw4¼�m´~�w{mfh�t$r�m¹r��}�f«x¨'opc}v��Nr�«��{w{qsvxopcfg*µ¶wuq	g"r�m�¨'�fv �.h�qsh�m_o < ~��fh+°}mfh�r�g�hYr{�p¬fqsh
µ¶wuq�opcfh"�p¬}t�t�h$�s��w�µdr@�ph��ug�h�m_osr�opv�w{m´~ r{m}�ªopcfh$m��ph�«�h$t+o�opcfh"�Xh$��o���h$�{g�h�m_o|r4opv�w{m-r{t$t+w{q|��v�mf�Áosw¥opcfh
t�qpvxoph$qpv�w{m ³ ,}w{q�h+Âfr{g��}«xhu~�vºµ��{qsw{¬fm}�Áopqs¬�opc@µ¶wuqd�pv�g�v�«�r�q�v�g�r{�{hY�·¼dr{��¯�mfw4¼�m´~_oscfv���t+w{¬}«��'��h�¬}�ph$��opw
�fh+oph$qpg�v�mfh;r���hY��o < ³ �	w4¼�h�¦uh�qY~_r�g�w{qsh�w{����hYt%opv�¦{h�r��}�fqpw_r{t|cÁ¼�w{¬}«��'��h�osw"��h$«xhYt%o < w{m'opc}h;�}r{�pv��
w{µ oscfh��fr4o|rf³�knm'opcfh;m}h+Â�o���hYt%osvxwum'¼�h;��v��st+¬��p�dcfw4¼Àopcfv���g�v��{c_o	��h��fw{mfhu³
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MPM SEGMENTATION, 4 CLASSES MPM ENTROPY
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¤ c}h�m < v��¾¬fmf¯�mfw4¼�m´~Xopc}h��Xwu��oph$qpv�w{q¾��v���opqsv��f¬�opv�w{mªw�µ G¸¿_¬}r�opv�w{m��"mfw4¼�v�m}t+«�¬}��hY�Nr'�fqsw{�Xh�qN�fqpv�w{q� 2 < 7 w{mÃopcfhªm_¬}g��Xh�qÁw{µ�t�«�ru�p�ph$�"r{m}�Ãw{¬fq�®ªËd®]Ë r{«x�uw{qsvºoscfg g�¬���o��Xh¹h+Â�osh�m}��hY�Ãopw v�m}t+«�¬}��h
�sr�g��f«�v�mf�"µ¶qsw{g opcfh�µ¶¬f«�«�t+w{m���vºosvxwum}r�«���v���osqpv��f¬�osvxwumw�µ < ³�bdcfv��N��v���opqsvx�f¬fopv�w{mªt$r�mfmfw{oN�Xh�h�Â��f«xwuqphY�
��¨f�¾vx�}�}���sr�g��f«�vxm}�}~	�pvxm}t�hª�sr�g��f«�vxmf�I�fv �.h�qsh�m_o'¦4r{«x¬fhY�"w�µ < ¼�v�«x«¾r�«xoph�q�opcfh]��vxg�h$m}��v�w{m�w{µ;opcfh
��r�q|r�g�h+osh�q��p�}r{t�h{~ ��¨�t|c}r�m}�{v�mf�@opcfhÁm�¬fg���h$q�w{µ·osh+Â�op¬fqshÁ�}r{qsr{g�h+oph$qs�)D B ³ �¾v��f�}���pr{g��}«xv�mf�¹¼�v�«x«m}w�o�¼�w{qs¯Áµ¶wuq�����r{t+hY��¼�cfh$qph;oscfh���v�g�h�m}�pv�w{mt|c}r{mf�{hY��vxm¥oscfv��	µGru��cfv�w{m ~}�f¬�o�µ¶w{qpop¬fm}r�oph$«x¨'opcfh$qph�r�qsh
w{opcfh$q�®¹r�qs¯{w4¦Át|c�r�v�m¹®¹w{m_oph�Ë�r{qp«�w"�pr{g��}«xv�mf��g�h+opc}w��}�dopc}r�oNt�r{m¥��h;¬}�ph$�'µ¶wuq < �S��h$hA�x�©�8���+³ �Nmfh
w{µ oscfh$�ph;v��)� ��5���� �
	4��� ���
	B�;@ 3��=3���³
��h$¦{h$qs�pvx�}«xh���¬fg��¥c}r{�d�Xh�h$m'¬���hY��µ¶wuq�v��fh�m_opvxµ¶¨�vxmf� < v�m¥vxg"r{�{h;��h$�{g�h�m_o|r4opv�w{m'��¨'®¹r�qs¯{w4¦�q|r�m�y

�fw{g?°}h�«��f�L�x��~.��� ³	knm � ��� ~X�ph��ug�h�m_osr�opv�w{m¥¼�ru�	�fqsw{�Xwu�ph$�'µ¶wuqNt+wu«xwu¬fq	v�g"r��{hY��~��f¬�oNopcfh�g�w���h$«¬���hY�
v���mfw{o�r"��w{¬}�f«xh�®r�qs¯{w4¦"q|r�m}��wug*°}h$«��»~���hYt�r{¬}��h;�}vºÂ�h�«t+w{«�w{¬}qs��r{qph;r{�s�p¬fg�h$�@vxm���h��Xh�m}�fh�m_o��{v�¦{h$m
oscfh"t+«�r{�s��hY��³;knm ����� ~»opcfh�g�w���h�«��}qpwu��w_��hY�¹v��;r@��wu¬f�f«�h�®¹r{qp¯uw4¦¥qsr{m}��w{g °}h$«��´~ r�m}�ªopc}h�����h$¬}��w�y
«�v�¯{h�«�v�cfw�w��"r{�f�fqsw©Â�vxg"r4osvxwum"v��·¬}�ph$�»³�bdcfhNg�w4¦{h	�fqsw{�Xwu�ph$��osw�v�m}t+qsh$ru��h < v���t+w{g��f«�v�t�r4osh$�»~_v�mÁw{q|��h�q
osw�h$m}��¬}qph�r�qphYr{�pw{m}r{�f«�h	r{t�t�h���o|r�m}t�h��fqsw{��r��fv�«xvxo�¨{³�bdcfv��Wqsh�m���h�q|��osc}r4odr�«��{w{qsvxopcfg1��«�w4¼;~�r�m}�"q|r4oscfh�q
v�g��fq|r{t%osv�t$r�«Xµ¶w{q�«�r�qs�{h�v�g"r��{hY��³

�RTVU � �	� ��_ egl�
 ���� ZRhji � ^`_9� X���� ��^ lV\ � Xm\[k ��� ^`_ � X
�	h�¦{h$qs�pv��f«xh���¬fg��Á¼dr{���}qpwu��w_��hY��v�m � �&�z~u¼�cfv�t|c"¼·h�qsh+µ¶h$q�opw�µ¶wuqWr¾µ¶¬f«�«X��hY�pt�qpv���osvxwum�w{µXoscfh�r{�f�fqswur{t|c ³
bdc}hÁv��fh$rv��;oswª�sr�g��f«�h < �_¨�rª®¥h�opqsw{�Xw{«�v���g�w4¦{h{³¹bdcfv���qphY¿u¬}vxqsh$��r{mIr{t$t+h��fosr�m�t+hÁ�fqsw{��r��fv�«xvxo�¨{~
r{m}� v�mIoscfv���r{�f�f«�v�t$r4opv�w{m�oscfh@w{mf«�¨�g�w4¦uh$��opc}r�o�r{qph'��w{opc²�}qsrut%opv�t�r{«·r{m}� g"r©¨�c}r©¦{h@rmfwum�y !$h�qsw
rut�t�h���o|r�m}t�hª�fqsw{�}r{�fv�«xvxo�¨�r�qshopwÃv�m}t+qsh$ru��h]w{q¥��h$t�qphYr{�ph < ��¨��{³*knm}t�qphYr{�pvxmf� < �_¨��]qphY¿_¬fvxqsh$�
osc}r4o;¼�h��{h�m}h�q|r4oph��}r{qsr{g�h�oph$q¾¦4r{«x¬fhY�¾µ¶w{q;r@mfh�¼ t+«�r{�s��~r�m}�]��w_�p�pv��f«x¨]r�mfh$¼ �ph��ug�h�m_osr�opv�w{mosc}r4o
v�m�¦{wu«x¦uh$��oscfh�mfh$¼ t+«�r{�s��³]bdcfh�mfh$¼*�}r�q|r�g�h�oph�q�¦©r{«x¬}h$��g�¬}��o��Xh��uh�mfh$qsr�oph$� rut�t�w{q|��vxm}�¥opw]rI�+y|�
osqsr{m}��µ¶w{qsg�r�opv�w{m��Xh+o�¼�h�h�mÁopcfh¾mfh�¼ �ph+odw�µ´¦4r{«x¬fhY�·r{m}��oscfh�wu«��"��r�q|r�g�h+osh�q|��opwu�{h�opcfh$qW¼�vxopc�q|r�m���w{g
m�¬fg���h$qs�Ámfh$t�h$�s�pr{qp¨²opwI�uh�mfh$qsr�oph¥opc}hª�}r{qsr{g�h�oph$qs��µ¶wuqÁopc}hªmfh$¼ t�«�ru�p�$³�bdc}r4o'v��'r g�w4¦{h¥µ¶qsw{g
� E � 2 DCB + .%.D. + DCE 7 opw ���E 7 B � 2 D �B + .%.%. + D �E + D �E 7 B 7 v���r{t|cfv�h�¦uh$�¹¼�vxopc�r'�ph+o�q|r�m}��wug m_¬}g��Xh�q|���
w{µ oscfh��pr{g�h��fvxg�h�m���v�w{m¹r{� D �E 7 B �p¬}t|c'opc}r�o�opcfh$qph�v��	r@�+y|��µ¶¬}m}t%osvxwum

2 � E + � 7�� � �E 7 B .
bdc}h�¬���¬}r{«�t+w{m���vºosvxwum}�¾w�µ�qph$¦{h�q|�pvx�fv�«�vºo�¨¹r�m��ªv�qpqsh$�f¬}t+v��fv�«xvxo�¨¹g�¬}��o;��h�g"r�v�m_osr{vxmfhY�»³��Nh$t�qphYr{�pvxm}� <
��¨I��qsh$¿_¬fv�qphY�Nopc}r�o�¼�h�h�«�vxg�v�m}r4osh"w{mfh�w{µWopc}hÁt+«�r{�s��hY��~´r{m}�ª�}qpwu��w_��h"r¥��h$�{g�h�m_o|r4opv�w{m]¼�cfh�qsh�opcfh
�fh�«�h+ophY�²t�«�ru�p��v���mfw{o��}qphY��h$muoY³ bdcfh'qsh�¦uh�q|��v��fv�«xvxo�¨-g�hYr�m}��osc}r4o�opcfv���g�w4¦{h�g�¬}��o��Xh¹��w{mfh'¬}�pvxmf�
oscfh¥�pr{g�h-�+y|�"µ¶¬fm�t%opv�w{mÃ�Xh+o�¼�h�h�m � �E 7 B r�m}� 2 � E + � 7 ³ �Nm}t�h'h$vºoscfh�q�g�w4¦{h�c}r{���Xh�h�mÃ��w{m}h{~Wr{mrut�t�h���o|r�m}t�h@�}qpwu�}r��fv�«�vºo�¨It$r�mB��ht�w{g��f¬�osh$�»³�,fw{q�oscfh¹g�w4¦{h@opw�v�m}t+qsh$ru��h < opw < � � ~�¼�vºoscBr
t|c�r�mf�uh¾v�m¹�}r{qsr{g�h�oph$qs��µ¶qsw{g � E osw � �E 7 B ~Xr�m}�¹r"t|c�r�mf�uh;vxm�ph��ug�h$m_osr4osvxwum�µ¶qsw{g H opw�H��{~fopc}v��
rut�t�h���o|r�m}t�hN�fqsw{��r��fv�«xvxo�¨Áv���opcfh;g�v�mfv�g�¬fg?w�µd��r{m}�

� 2 ; + H � 	 < � � + � �E 7 B + J 7� 2 ; + H 	 < + � E + J 7
� 2 � �E 7 B 7� 2 � E 7

� 2 < � � 7
� 2 < 7

�
� 2 � 7

� 2 ��hYt+qsh$r{�ph < � � 7
� 2 vxm}t�qphYr{�ph < 7

����

� 2 � E + � 7
� � �E 7 B

���� + � C'�
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¼�cfh$qph	opcfh�°}m}r�«X�}r{q�osv�r{«}��h�qsv�¦©r�opv�¦{h	v���oscfh Cur{t�w{�fv�r�m�w{µ»opcfh�opq|r�m}��µ¶w{qsg"r4opv�w{m 2 � E + � 7�� � �E 7 B ~r{m}� � 2 �fh$t+qsh$ru��h < � � 7 r{m}� � 2 v�m}t�qphYr{�ph < 7 qsh+µ¶h$q;opw-r�m�¨ªw{opcfh$q��fqsw{��r��fv�«xvxopv�h$��vxm�¦{wu«x¦uh$�-v�mI��h+y
t�qphYr{�pvxm}��w{q·vxm}t�qphYr{�pvxm}�;opcfh¾m�¬fg��Xh�q�w�µ t�«�ru�p�ph$� � µ¶wuq�h�Âfr�g��f«�h{~_qsr{m}��w{g�«�¨�t|c}w_w_��v�mf��¼�c}v�t|c@t+«�r{�s��opw
�fh�«�h+oph��%³
bdcfh�r��Xw4¦{h�v��¾rÁ��osqsr�oph$�{¨'µ¶w{qN�sr�g��f«�v�mf�"µ¶w{q < ³�5�r{g��}«xv�mf�Áµ¶qsw{g?opc}h�w{opcfh$q��}r{qsr{g�h�oph$q	¦4r�«�¬fh$�

r{m}� H t�r{m"opcfh$m��fqsw�t+h$h$�"��¨ �¾v��f�}�d�pr{g��f«xv�mf��h+Âfr{t+op«�¨�ru�Wv�mÁoscfh�t�r{�ph�w{µ´°fÂ�h$� < ³�bdcfv��·µ¶w{qsg"�·r{m
®]Ëd®ªË r�«��{wuqpvxopc}g½¼�cfwu�ph���osr�opv�w{m}r{qp¨¹��v���osqpv��f¬�osvxwumªv��¾opcfh��}�ph�¬}�fw�y «xv�¯{h$«xv�cfw�w��ªr��}�fqpw©Â�v�g"r4opv�w{m¹w{µ
oscfh;�Xwu��oph�qsv�w{q���v���osqpv��f¬�osvxwum'v�m�G¸¿_¬}r4osvxwum¹�f³

�RT�S  ^ h i �Vl(\������ l k �  l(hji����� � ����_ egl�
 ��� � Z�h i � X�����e
�N¬}q��{w_r�«´v���oswÁ°}m��¹qph$¦{h$qs�pvx�}«xhd��¬fg��g�w4¦uh$�dosc}r4o�r�qsh�mfw�oNopw�w�t�w{g��f¬�o|r4opv�w{m�r�«�«x¨@vxm_osh�m}�pvx¦uh{³	bdcfh
�pv�g��}«xhY��o���w_�p�pvx�}«xh	v��Wopw��}qpwu��w_��h�osw�ru�f�"w{q���h�«�h+oshNt�«�ru�p�ph$��osc}r4o�r�qsh ��h�g���o�¨0�	vxmÁopcfh���h$m}�ph�opc}r�o·mfw
�}vºÂ�h�«�v�m¹opcfh�t+¬}qpqsh�m_oN�ph��ug�h$m_osr4osvxwum¹��h$«xwumf�u�	opw�opc}r�o¾t+«�r{�s�$³N§�h$t$r�¬}�ph�w{¬}q�w{«��r{m}�¹mfh$¼ ��h$�{g�h�m�y
o|r4osvxwum}�·r{qph�v���h$m_opv�t�r�«z~_opcfh¾q|r4opv�wJ� 2 ; + H � 	 < � � + � �E 7 B + J 7 < � 2 ; + H 	 < + � E + J 7 v��·¬fmfvxo�¨Á�pw���w�h$�m}w�o�mfh�hY�Áosw���h;t�r{«�t�¬f«�r4ophY�»³�,f¬}q�oscfh�qY~�¼·h¾�{h$mfh�q|r4oshNm}h�¼Lt�«�ru�p���}r{qsr{g�h+oph$qs�Wµ¶qsw{g*oscfh;�fqsvxwuq���v���opqsvºy
�}¬�opv�w{m�� 2 D 7 ³¸bdc_¬����@v��·�uh�mfh$qsr�ophY��µ¶qpwug � 2 D 7 r�m��"opc}h���ys��opq|r�m}��µ¶w{qsg"r4opv�w{m 2 � E + � 7�� � �E 7 B v��oscfh;v���h�m_opvxo�¨{³¸bdc}h�rut�t�h���o|r�m}t�h¾�}qpwu�}r��fv�«�vºo�¨"v��dopc}h�m¹��v�g��f«�¨

K��	��
 � + � 2 < � � 7
� 2 < 7

� 2 ��hYt+qsh$r{�ph < � � 7
� 2 vxm�t+qsh$r{�ph < 7�� � � D'�

oscfv��"t$r�mÃr{t%os¬}r�«�«�¨-�Xh¹t�r{«�t�¬f«�r�ophY� @��
	��=��osw]�uh�mfh$qsr�opv�mf�oscfh'm}h�¼?t�«�ru�p�$³ bdcfh¹r{��¦4r{muo|r��uh$��w{µ
�p¬}t|cr{mr��f�fqswurut|c@r{qph�g�¬}t|c¥µGru��osh�q�vxoph$qsr�opv�w{m}�	w�µ�opc}h��pr{g��f«xh$qNr{m}�¹t+wum}��v���h$qsr{�f«x¨@��v�g��f«�h�qNt�w���h{³
bdc}hN��v��pru��¦4r�m_osr{�{hY�Wr�qsh�osc}r4od¼·h¾t�r{m�w{m}«x¨"��h$«xh�ophNr�t+«�r{�s�¸vxµ vxo��Xh$t�w{g�h$�·h�g���o�¨u~�r�m}�Áopcfh$qph�µ¶w{qsh	¼·h
¼�v�«�«»c}r©¦{h¾��«�w4¼ g�vºÂ�v�mf��w�µ oscfh;t|c}r�v�m�vxµ oscfv�����w�h$�dmfw{o�c}r{�f�Xh�m@w�µ oph$m´~fr�m��Áosc}r4o�v�m'�fqsw{�Xwu�pv�mf��mfh$¼
osh+Â�op¬}qph���r�q|r�g�h+osh�q|�dµ¶qpwug oscfh��fqsv�w{qY~}¼�h�g"r©¨'wumf«x¨@q|r�qsh�«�¨��fqsw{�Xwu�ph�oph�Â_os¬fqsh�t+«�r{�s��hY�dopc�r4o�°}o¾r�m�¨
�Xw{qpopv�w{m@w�µopcfh;v�g"r��uh¾¼�h�«�«z~fr�m}�¥�pw�qsh�g"r{vxm@h�g���o�¨u³

�RT�� c  l(h i ����1���mh���\[kb^ k�l Xm\dc ��� Xm_ l k��Rh ZRegl(\�� � � ����_ egl�
 ��� � Z�h i
¤ h;�fqsw{�Xwu�ph�oscfh�µ¶w{«�«�w4¼�vxmf�"®ªËd®ªËÀr�«��{wuqpvxopc}g��
�{³dknmfvxopv�r�«�v��ph < ³��Nh$t+v���h�w{m@r�m�¬fg���h$q�w{µ vxoph�q|r4osvxwum}�� ³���r�m}��wug�«x¨Á�ph�«�h$t+od��osr{q�osvxmf��¦4r�«�¬fh$�Wµ¶w{q
HÁ~ � E r�m}��J r{�dv�m@opcfh¾°fÂ�h$� < t$r{�ph{³

��³���h��Xh$r�o� osvxg�h$�D�
� 5fr�g��f«�hNµ¶qsw{g H"~ J r�m�� � EIr{�dv�m'oscfh�°fÂ�h$� < t$r{�ph{³� k µ < � <;���"� ~f�fh$t+v���hNopw���h$t�qphYr{�ph < ³�k µ < � � ~���hYt+v���h�osw�v�m}t�qphYr{�ph{³���opcfh$qp¼�v���hu~u¼�vxopc
�}qpwu�}r��fv�«�vºo�¨Á�}³ �f~f��h$t�v���h�osw�vxm}t�qphYr{�ph < h�«���h;��hYt+qsh$ru��hA�� k µW�fh$t+v���h�opwÁv�m}t+qsh$ru��hu~���hYt+v���h;osw�r{t$t+h��fo�¼�vºosc�fqsw{�}r{�fv�«xvxo�¨'�uvx¦uh�m¥v�m G¸¿_¬}r4osvxwum Df³k µdr{t$t+h��fo$~»�{h$mfh�q|r4osh DCE 7 B�µ¶qpwug opcfh��fqsv�w{qY³��Nw@mfw�o;r{�s��v��{m]r�m�¨¹w�µ¸oscfh�«�r{��h$«��Nopw

oscfv��	t+«�r{�s��³
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,�vx�u¬fqsh¾� �¸®¹�W®6�ph��{g�h$muo|r4osvxwum�w�µ�opc}h;vxg"r��uhNwum@opcfh;«�h+µ oY~f¼�vºosc@opcfh��ph��ug�h$m_osr4osvxwum�wum'oscfh�qpv��{c_oY³

� k µ}�fh$t+v���hWopw���hYt+qsh$ru��hu~Yt|cfhYt|¯	oswN�ph�h¸vxµ�opcfh$qphWv��r�m;h�g���o�¨;t�«�ru�p�$³´k µfmfw{o$~Yopcfh$m�qsh���h$t+o$³k µ�¨uh$�$~��hYt+v���hÁr{t$t+h��fo�¼�vºosc �fqpwu�}r��}vx«�vºo�¨ªopcfh"v�m�¦{h$qs�ph�w�µ2G¸¿_¬}r4osvxwum Df³Ák µ	r{t$t+h$��o$~
q|r�m���w{g�«�¨���h$«xhYt%o�w{m}h¾w{µoscfh;h�g���o�¨'t+«�r{�s��hY��r�m}�@��h�«�h+osh;vºo�µ¶qsw{g?t+w{m���v���h�q|r4osvxwum´³

�N�´¼�cfh$m < ¼dr{�.°fÂ�hY�»~�oscfh�qsh¸r�qsh�o�¼�w�¼�r©¨��.w�µ�r��}�f«x¨�v�mf�dopc}v��r�«��{w{qsvxopcfgÀ�pwdopc�r4or��ph��ug�h$m_osr4osvxwum
t$r�m-��h�µ¶wu¬fm}�»³Ábdc}h"®��� ��wu«x¬fopv�w{m-¼·wu¬f«��]qsh$¿_¬fv�qph�opc}v��;r{«x�uw{qsvºoscfg½opw¥�Xh"qp¬}m]v�m-osr�m���h�gP¼�vxopc
�pv�g�¬f«�r4osh$�@r�mfmfhYr�«�vxm}�}~�v�m@wuqs�fh�q�opw"t+wum�¦{h�qs�{hNopw"r��pw{«�¬�opv�w{m´³¸bdc�r4o	v���opwÁ�sr©¨{~�r4o�oscfh �.opc¥vxoph�q|r4osvxwum
w{µ�oscfh¹r�«��{w{qsvxopcfg¥~¸¼�h¥¬}��h¥��v���osqpv��f¬�osvxwum}���fqsw{�Xw{qpopv�w{m}r{«Wosw � 2 H 5 	 ; + < + J + DCB + .%.D. + DCE + H 2 5 7 B���� � ~� 2 J 	 < + H 7 B	�
� � r�m�� � 2 D B 	 ; + H 7 B	��� � µ¶wuq�r �ph$¿_¬fh�m�t+h¥w�µ�oph$g���h$qsr�op¬fqsh$��@ � t+w{m�¦uh�qs�{v�mf�ªoswI�f³bdc}h�w�oscfh�qN��w_�p�pvx�}vx«�vºo�¨@v���opc}h�®¹�W® ~��f¬foNvxo�v��Nmfw{oNt+«�h$r{q�opc}r�o�osc}r4o�g"r{¯{h$����h$m}��h�cfh�qsh{~X��v�m}t+h�opcfh
m�¬fg���h$q�w�µNt�«�ru�p�ph$��v���t|c}r{mf�{v�mf�-r�m}� ��w]opcfh¥�fqsw{�Xh�qpopv�h$��w�µ�opcfh¹t+«�r{�s��r{�s��v��{mfhY��opw�r]�}r�qpopv�t+¬f«�r�q
«�r��Xh�«dt�r{m t|c}r{mf�{hu³]bdcfv���v���rªt�w{g�g�w{mI�}qpwu�f«xh$g6vxm g�vxÂ�op¬fqsh@g�w���h$«x«�v�mf�}³ bdcfh¥®¹�W®l��wu«x¬�osvxwum
¼�w{¬}«��ªg�r{¯{h"�ph�m}�ph�vxµ�opcfh"r�«��{wuqpvxopc}gPt+w{m�¦uh�qs�{h$��opw¹r�°fÂ�h$�]m�¬fg��Xh�q;w{µ�t+«�r{�s�ph$�$~´r�m}�]¼·h�«�w�w{¯r4o
oscfh;«�r��Xh�«�«xv�mf��µ¶qpwug*opc�r4o	�Xw{v�muo�µ¶wuqp¼dr�q|�»³

,�v��{¬fqsh$�;�¹r{m}�I�@��cfw4¼Uopc}hÁr�m}r{«x¨��pv���w{µdr¹�pvxg��f«�hÁv�g"r��{h"t�w{g���w_��hY�-w�µ�o�¼·w ��r�¬��p�pv�r{m�®��,
osh+Â�op¬}qphY��~d��o|r�qpopv�mf�]opcfhr{«x�uw{qsvºoscfg ¼�vxopc�i�t+«�r{�s��hY��³Bb ¼�w�c�¬fm}��qsh$�Ãvxoph�q|r4osvxwum}��¼·h$qph¹t�w{g��f¬�osh$�»³
bdc}h¥r{«x�uw{qsvºoscfg ¼dr{��v�mfvºosv�r{«xv��ph$� �_¨ t|cfw�wu�pvxmf�-�fvxÂ�h�«�t�«�ru�p�ph$��r4o"q|r�m}�fw{g¥~W«�h+opopv�mf�KJ � %f~W°fÂ�vxmf�
oscfhQ��r{¬}�p�pv�r�mI®¹��,Lg�h$r�m���opw�Xh�©� Cf³ �f~´opcfh�t�«xv�¿_¬fhÁ�}r{qsr{g�h+oph$qs�¾oswª�K�¶¼�c}v�t|cIr{qph"�fqsv�w{q;g�h$r{m
¦4r{«x¬fhY�;��r{m}�Áoscfh�¦4r�qsv�r{m}t+hY�Wosw���h � %&% . %/&©~�¼�c}v�t|c@qph$�fqsh$�ph�m_os�dr�oph�Â_os¬fqsh¾¼�vxopc@«�r�qs�{h¾¦©r{qpv�r�m�t+h{³ �N¬fqh�Â���h$qpv�h�m}t�hv���osc}r4o'opcfh��pw{«�¬�opv�w{m ��w�hY��mfw{o@��h$��h$m}� wum�opc}h$�phªv�mfvºosv�r{«�¦©r{«x¬}h$�$³Ubdcfh-r�«��{w{qsvxopcfg
�p¬}t$t+h$�s��µ¶¬f«x«�¨B��h+osh�qsg�v�mfhY�"opc}h]�ph��{g�h$muo|r4osvxwumÃv�m_opw o�¼�w²t�«�ru�p�ph$�Ár�µ oph$q@r{��wu¬�o'i{�Ivºosh�q|r4opv�w{m���~�r�m��
�Xh$t$r�¬}�ph"w�µdoscfv���¼�h"�fqphY��h$m_o�opcfh@®¹�W®��pw{«�¬�opv�w{m ~�}ru��hY��w{m�oscfhÁ«�r{��o��$�u�¥vºosh�q|r4opv�w{m���³ ,�vx�u¬fqph��
�pcfw4¼	��oscfh	m�¬fg��Xh�qWw�µ»t+«�r{�s��hY��r4oWhYr{t|c�vºosh�q|r4opv�w{m ~ur�m����pcfw4¼	��osc}r4oWwum}t+hdoscfh�r{«x�uw{qsvºoscfg c}ru�¸��h�o�os«xhY�
wum@o�¼·wÁt�«�ru�p�ph$�$~��fqsw{�Xwu�sr�«���opw"v�m}t+qsh$ru��h�oswÁi"t+«�r{�s��hY��r�qsh���wug�h�opv�g�h$�	rut�t+h$��ophY�@�f¬�o	oscfh�mfh$¼ t�«�ru�p�
v���¿u¬}v�t|¯�«�¨�h$«xv�g�vxm}r�ophY�Ár��_r�v�m´³�bdc}h	°}�u¬fqphNr�«���w��pcfw4¼	�¸opcfhNm_¬}g��Xh�q�w�µ´�fvxÂ�h�«��Wv�mÁh$rut|cÁt+«�r{�s�Wr�o·h$rut|c
vxoph$qsr�opv�w{m´~fr{m}�@��cfw4¼	�·osc}r4o�oscfh�opcfv�q|�@t�«�ru�p�d�Xh$t�w{g�h$�dh$g���o�¨�¿_¬fvxoph�¿_¬fv�t|¯_«�¨�r{m}��qsh�g"r{vxm}�dh$g���o�¨{³
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,�v��{¬fqsh��b��bdcfhÁm�¬fg��Xh�q�w�µ	t+«�r{�s��hY�;r4o�hYr{t|c�vºosh�q|r4osvxwum�r{m}�]opcfh�m_¬}g��Xh�q�w{µd�}vºÂ�h�«��;v�m h$rut|c�t�«�ru�p�
�f¬fqpv�mf��opc}h���h$�{g�h�m_osr�opv�w{m'w�µ�opcfh;v�g"r��{h¾v�m ,�v��{¬fqsh��}³

��«ºoscfw{¬f�uc�opcfh·g�h+opc}w���c�r{�»¼�w{qs¯{hY�N¼�h�«�«�v�m;opc}v�� ¦{h�qs¨N�pv�g��}«xh¸h�Âfr�g��f«�h{~Yh+Â���h$qpv�g�h�m_os�´¼�vºosc�g�w{qsh
t�w{g��f«�v�t$r4osh$��vxg"r��uh$�¸�pcfw4¼	�opc�r4o¸oscfh�g�h+opc}w���µGr{vx«����Xh$t$r�¬}�ph�opcfh$qph�v���mfw{o¸h�mfwu¬f�{c�w{�}��wuq�os¬fmfvxo�¨;µ¶w{q
h$«xv�g�vxm�r4opv�mf��t+«�r{�s��hY�·r{m}�Á�Xh$t$r�¬}�ph	oscfh;r{t$t+h��fosr�m�t+h��}qpwu�}r��fv�«�vºo�¨�µ¶w{qdmfh$¼Àt+«�r{�s�ph$�·v���mfw{o�«�r�qs�{hu³�bdcfh
�}qpwu�f«xh$g"����h$h�g osw"�{h�o	¼·wuqs�ph;r{��opc}h�m�¬fg��Xh�q	w{µ�t�«�ru�p�ph$�dv�m@opcfh�vxg"r��uh;vxm�t+qsh$r{�ph$�$³�,�vx�u¬fqsh���v��	r{m
h�Âfr�g��f«�h�w{µdr{m]v�g"r��uh�t�w{m_osr{vxm}vxmf��@��v �Xh$qph$m_o�®¹��,�osh+Â�op¬}qphY��~���h$�{g�h�m_ophY�ª¼�vxopc-oscfv���r�«��{w{qsvxopcfg
¼�c}h�m]r�g"r4Â�vxg�¬fg w�µ CÁoph�Â_os¬fqsh$�¾r�qsh�r�«�«�w4¼·hY�»³)�N¦uh�q;���{�u��vºosh�q|r4osvxwum}��~»r{mh�g���o�¨t�«�ru�p��v��¾mfh$¦{h�q
t�qphYr4osh$�Ãr�m}�B�pw�opcfh¹m�¬fg���h$qÁw�µ;t+«�r{�s��hY��v��Ámfh�¦uh�qÁr��}«xh¥oswIt|c}r�mf�uh{³�knmBµGrut%o$~�oscfhr�«��{wuqpvxopcfg v��
¼�w{qs¯�vxm}��h�Â�rut%os«x¨Áru��opcfh�t$r{�ph¾¼�c}h�qsh < ¼�ru��r{�s��¬fg�hY�Áosw��Xh%Cf³

,}qpwug opc}h$�phr�m}�Bw{opcfh$q"h+Â���h$qpv�g�h�m_os�$~d¼·ht�w{m}t�«x¬���h¥opc}r�o"opcfv���r{�f�fqswurut|c t�r{mBw{mf«�¨²�Xhqsh$t%y
wug�g�h$m}��hY� ¼�cfh�mIopcfh@m�¬fg��Xh�q�w�µ�t�«�ru�p�ph$��v�����g"r{«x«z~��pr©¨�iwuq��}³E,fwuq�rªg�wuqph��{h�m}h�q|r�«�«x¨-¬}�ph+µ¶¬f«
r{«x�uw{qsvºoscfg¥~��fqpwu��w_�pr{«��·osc}r4o�t�qphYr4oph¾w{q�h$«xv�g�vxm�r4oph;m}w{m�y h�g���o�¨�t�«�ru�p�ph$��g�¬}��o	�Xh�t+wum}�pv���h$qphY�»³

�RT � c � � X � lV\;� k����  i �Vl kgk�lV\;�L^ \R] � ��_��mlV\;� X�
 � X[\ ���/hji�kCa � � ^ ege ��e
�N���pw�w{m r{�;¼�hÁt+wum}�pv���h$q�t|c}r{mf�{hY��vxm < opc}r�o�v�m_¦uw{«�¦{h�mfwum�yzh$g���o�¨-t�«�ru�p�ph$�$~´oscfhÁqsh�¦uh�q|��v��f«�hN��¬}g��
�st|cfh$g�h'��hYt+wug�hY��rª«xw{o�g�wuqph@t+w{g��f«�v�t�r4osh$�»³ ¤ h@��h$¦{h$«xwu�Ig�w4¦{h$��¼�cfh�qsh < h$vºoscfh�q�v�m}t+qsh$ru��hY��w{q
�fh$t+qsh$ru��hY�W��¨�u³¸®¥w4¦{hY�Ww{µ�r�m�¨Áw{opcfh$q�o�¨_�Xh�¼·wu¬f«����Xh;t+w{g��f«�v�t�r4osh$�Áopw�vxg��f«�h�g�h$muo�r{m}�'w{��o|r�v�mfvxm}�
qsh$ru��wum}r��}«xh¾r{t�t�h���o|r�m}t�h��fqpwu�}r��}vx«�vºosvxhY�d¼·wu¬f«����Xh���v �"t�¬f«xo$³
bdcfhY��h�g�w4¦uh$��r{qph;v�g��f«xh$g�h�m_ophY�¥�_¨'h�vxopcfh$qN�p�f«�vºopopv�mf��r�m¥h�Â�v���opv�mf�Át+«�r{�s��v�muosw"o�¼�w"mfh�¼ t+«�r{�s��hY��~

wuq	g�h�qs�{v�mf��o�¼·w"h�Â�v���opv�mf��t�«�ru�p�ph$�dv�m_opw"w{m}h�mfh�¼�t�«�ru�p�$³·bdcfh���h�o�w�µ�r�«�«xw4¼dr��}«xh�g�w4¦{hY��w�µ�h�¦uh�m¥opc}v��
qsh$��opqsv�t%ophY��t+«�r{�s�¸v��¸¦{h$qp¨�«�r{qp�uh{³�knm �x���z~_w{m}h���¬�t|c"g�w4¦uh	¼dr{���fqsw{�Xwu�ph$�´³knm�oscfhN�p�fv�qpvxoWw�µ»oscfv��¸�}r{��h$q$~
¼�h�¼�vx«�«»osqp¨"osw��fqpwu��w_��h;r��pw{g�h�¼�c}r�o	��v�g��f«xh$q�g�w4¦{h{~�r{m}�@vxm�¦{hY��osvx�_r4oshNcfw4¼L¼·h$«x«»vxo	�Xh�qpµ¶w{qsg��$³
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,�v��{¬fqsh����¸®¹�W®±�ph��{g�h$muo|r4osvxwum�w�µopcfh;v�g"r��uhNwum�oscfh;«xh�µ o �Gt�w{m_osr{vxmfv�mf�"� �;®¹��,�osh+Â�op¬fqsh$���%~�¼�vxopc
oscfhd��h$�{g�h�m_osr�opv�w{m;wum�opc}h·qsvx�uc_o1�Gru�p�p¬fg�v�mf�NrNg"r4Â�vxg�¬fg w�µ CNt+«�r{�s��hY�;�+~©¬}��v�mf�Nopcfhd�pvxg��f«�h·qsh�¦uh�q|��v��f«�h
��¬}g��¹�st|cfh�g�h�w�µ�t+qsh$r�opv�mf��r�m}�¥��h$«xh�opv�mf��h�g���o�¨'t�«�ru�p�ph$�$³

bdcfh�t+w{g��f«�h+osh�®ªËd®ªË �fqsw�t�h$��¬}qph;t+wum}�pv���os��w{µ��sr�g��f«�v�mf��µ¶qpwug HÁ~ � E r{m}��J�ru��v�m'oscfh;°fÂ�hY�
< t�r{�ph{~´opcfh$m��sr�g��f«�v�mf� < ��¨h�vxopcfh$q�opqs¨�vxmf�@osw@v�m}t�qphYr{�ph�wuq���h$t�qphYr{�ph < ��¨I�u³"bdcfh"vxm�t+qsh$r{�ph�v��
t|c}wu�ph�m�¼�vxopc¥�fqsw{��r��fv�«xvxo�¨Q< E ~f¼�cfh$qph

<6E � �� � � + vxµ < ��� +% . .�+ vxµ ,  <  < ���"� � � +% + vxµ < � <������ .
r{m}��opcfh	�fh$t+qsh$ru��hdv���t|cfwu�ph�m�¼�vxopc"�fqsw{�}r{�fv�«xvxo�¨�� E ��� � < E ³�bdcfh$�ph�¦4r�«�¬fh$�Wr�qshdt|c}wu�ph�m�opw;qsh$��opqsv�t+o< osw���h;�Xh+o�¼�h�h$mª�;r�m}� < ����� ~}r�m��"opw�g"r�¯uh¾r{��wu¬�odopcfh;�sr�g�h�m�¬fg��Xh�qdw�µ��fqsw{�Xwu�sr�«��¸osw�v�m}t�qphYr{�ph
< r{��opw"��hYt+qsh$ru��h�¼�vxopcfv�m@opcfv���q|r�mf�uh{³
bdcfh�vxm}t�qphYr{�phdvxm < v��Wr{t�t�w{g��f«�v��pcfhY����¨����f«�vxo�opv�mf��r{m�h+Â�v���opv�mf��t�«�ru�p��v�m_opw;o�¼�w�mfh�¼�t�«�ru�p�ph$�$~{r�m��

oscfh"��h$t�qphYr{�ph�v���r{t�t�w{g��f«�v��pcfhY���¨g�h�qs�{v�mf�Áo�¼�w@h+Â�v���opv�mf�¥t+«�r{�s��hY��³�bdcfv��¾g�w4¦{h�v���oscfh�m�r{t$t+h$��ophY�
wuq·qsh���hYt%osh$�»³�bdcfhN¼�cfw{«�hN�}qpw�t+hY��¬fqsh	v��Woscfh�m'qph$��hYr4osh$��µ¶wuq� vxoph$qsr�opv�w{m}�$~_¼�cfh�qsh �v��d��h+osh�qsg�v�mfhY�
��¨"oscfh;¬}�ph�qY³
bw¥g�r{m}r��uh�oscfh$�ph"g�w4¦{hY���Xh+opoph�qY~ ¼�h�mfw4¼ wuqs�fh�q¾opcfh"«�r��Xh�«�����¨¹opc}h�v�q;g�hYr�m-¦4r�«�¬fh�vS³ h{³�# B  # B 7 B4³�bdcfh$qphdr�qshdi�qsh$ru��wum}�µ¶w{q�opcfhdwuqs��h$qpv�mf��³ ,�vxq|��oY~�vxo¸¼�vx«�«fr�«�«xw4¼Iopcfhdg�h$r{m�w{µXt+«�r{�s�ph$�vxm�opcfh	�p�f«�vºor{m}�g�h$qp�uh�g�w4¦{hY�	osw¥��h"t+«�wu�ph{~»¼�c}v�t|c-vxm�t+qsh$r{�ph$��opc}h�t|c�r�m}t�h�w{µ·�fqsw{�Xwu�pvxm}�'r'qphYr{�pw{m}r{�f«xh�g�w4¦{h{³

5�h$t+wum}�»~opcfh'w{q|��h�qsv�mf�¥qph$g�w4¦uh$�¾oscfh�mfwum�y v���h$m_opvx°�r��fv�«�vºo�¨]w�µ	r�ph��{g�h$muo|r4osvxwum´~ v�m opc}h���h$m}�ph"opc}r�o$~
¼�vxopc}w{¬�o¸oscfh	wuqs��h$qpv�mf��~4opcfh�g�h�opcfw��"t$r�mfmfw{oW��v���osvxmf�u¬fv���c"�Xh+o�¼�h�h$m��ph��ug�h�m_osr�opv�w{m}��¼�c}h�qshdopcfh�t�«�ru�p�
«�r��Xh�«���r{qph;�Xh�qsg�¬foph$�´³�bdcfh�mfwum�y v���h$m_opvx°�r��fv�«�vºo�¨@¼·wu¬f«��¹t+w{g��f«�v�t�r4osh;opc}h�r{t$t+h��fosr�m�t+h��fqsw{��r��fv�«xvxopv�h$�
µ¶wuq¾opcfh"g�w4¦{hY��³L,v�m}r{«x«�¨{~»oscfh"w{q|��h$qpv�mf�'r{«x«�w4¼	�¾¬}�Nopw¥h$ru��v�«�¨¹�fqpw���¬�t+h"��h$�{g�h�m_o|r4opv�w{m]�f«�w�os��¼�c}h�qsh
t�«�ru�p�dm�¬fg���h$q�v��	v���h$m_opvx°}h$�¥¼�vxopc@opc}h;g�hYr�m¥v�muosh�m}�pvxo�¨�w�µ�opc}h�t+«�r{�s��³ ¤ h;¼�vx«�« ��h�°}mfh;oscfh��p�f«xvxo�r�m��
g�h$qp�uhNg�w4¦{hY��opw��fqsh$�ph�qs¦{hNopcfh;wuqs�fh�qsvxmf��v�m'g�h$r{m}�$³
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,}w{«�«xw4¼�v�mf��opcfh;�uh�mfh$qsr{«.v���hYr{�d�fqsh$�ph�m_osh$�@r��Xw4¦{h{~�¼�h��fqpwu��w_��h¾oscfh�µ¶w{«�«xw4¼�v�mf�����}«xvxo	g�w4¦{hC�
�{³��	r�m���w{g�«�¨Á�fv�t|¯'r�mfw{mfyzh$g��fo�¨�t+«�r{�s����osw"���f«�vxo$³
��³��¾h�mfh$qsr�oph;mfh$¼L��r�q|r�g�h+osh�q|� D �! B r{m}��D �! & µ¶qsw{g D ! r�m}�@q|r�m}�fw{g m�¬fg���h$qs� ���¨@r'��ys�¾osqsr{m}��yµ¶w{qsg"r4opv�w{m¥�p¬}t|cÁosc}r4o���v�g �QD ! + � ������v�g �QD �! B + D �! & �%³�knm'opc}h�t�r{�ph¾w�µ`�;®��, osh+Â�op¬fqsh�g�w��fh�«���~¼·h;¬���h¾opc}h�µ¶w{«�«xw4¼�v�mf�}~���hY��v��{m}h$��opw"�Xh���v�g��f«xh;�Xh+os¬fqs�}r4osvxwum}�dw�µopcfh�t�¬fqpqsh�m_o��}r{qsr{g�h�oph$qs�D�
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r�g"r4Â�vxg�¬fg w�µ��Y��t�«�ru�p�ph$�$³ ,�v��{¬fqsh 7"v���r��p¬fg�g"r�qs¨¥w�µWr��}�f«xv�t�r�opv�w{mw{µ¸opc}h�r{��w4¦uh�r�«��{wuqpvxopcfg?opw
°�m}�-opcfh�®��� �pw{«�¬�opv�w{m ³��*�{h$w{g�h+osqpv�t��fqsvxwuq�µ¶w{q < ¼�vºoscIr¥g�hYr�m�w�µ��@¼dr{�;ru�p�p¬fg�h$�»³ ¤ hÁ�ph�h
osc}r4odoscfh;r�«��{w{qsvxopcfg*��w�h$��¼�h�«�«S~ft�w{m�¦{h$qp�uvxm}����w4¼�mÁoswÁ��t�«�ru�p�ph$��r�m}�'mfh$¦{h�q�r{«x«�w4¼�vxm}��g�w{qsh�osc}r�m@�f³
k o	�uvx¦uh$��h+Âfrut%op«�¨"oscfh;�pr{g�h;�pw{«�¬�opv�w{m¥r{��oscfh��pvxg��f«�h;� C"r��}�fqpw_r{t|cÁw{µ 5�hYt%osvxwum@��³ �f³�bdcfh;r�«��{w{qsvxopcfg
¼dr{�·qs¬fmÁµ¶wuqN�©���{��vºosh�q|r4opv�w{m���~�r�m��"opc}h�°}�u¬fqshNr�«��pw��pcfw4¼	�Wc}w4¼�opcfh¾m�¬fg��Xh�qdw{µ mfw{mfyzh$g��fo�¨�t�«�ru�p�ph$�
r{m}��opcfh;m�¬fg���h$q�w�µ��fvºÂ�h$«��d�Xh�q�t�«�ru�p��¦4r�qsv�h$�@r{��r�µ¶¬fm}t+opv�w{m¥w�µ�vºosh�q|r4osvxwum}��³

� h+Â�o�¼·h¾«xw�wu¯�r�odr{m'r{h�qsv�r{«�v�g"r��{hu³ ,�v��{¬fqsh C��pcfw4¼	��r�m'r{h�qsv�r{«�v�g"r��uh�w�µ�r�m'r{�{qsv�t�¬f«xop¬fq|r�«Xr�qsh$rf~
¼�vxopc�oscfh�®¹��� �pw{«�¬�osvxwum�µ¶qsw{g opcfh�qsh�¦uh�q|��v��f«�h ��¬fg��Ár{«x�uw{qsvºoscfg¥³bdcfh	r{«x�uw{qsvºoscfg�°}m}r{«x«�¨�t�w{m�¦{h$qp�uh$�
oswÁ�$��t+«�r{�s��hY��³�bdcfv��Wv���r�m"w4¦uh�q|��h$�{g�h�m_o|r4opv�w{m ~4vxm"oscfh��ph�m}�ph	w{µ ��v��st+qsv�g�v�m}r�opv�mf��opcfhNg"r�v�m�t+«�r{�s��hY��v�m
oscfh�v�g"r��uhC��fv �.h�qsh�m_oW°�h�«��f��~_osqph$h$�Wr{m}��opc}h�qswur{�´³k o�c}r{�·r�«���w��ph��ug�h�m_ophY��h$r{t|c�°�h�«���vxm_opw���v �Xh$qph$muo
t�«�ru�p�ph$�·osc}r4o�t�w{qsqphY���Xw{m}�Áopw"��v �Xh$qph$m_o�t+w{«�w{¬}qsr�opv�w{m}�·vxm@oscfh;vxg"r{�{h{³
¤ h¾t�w{m}t�«x¬���hN¼�vxopc@r�m�r{m}r�«�¨���v��¸w{µ´opc}h¾�sr4osh�«�«xvxophNvxg"r��uh�w{µ r�m'r{qphYr;w�µ ��w{«�«�r{m}�"¼�cfw_��h¾r�m}r{«x¨��pv��

µ¶wuq < � �]v����{v�¦{h$mIvxm ,v��{¬}qph¥��³ªknm²opcfv���t�r{�ph�¼�h�h$m}� ¬f� ¼�vºosc �4�-t+«�r{�s��hY��³]bdcfv���qsh��fqsh$�ph�m_os�
r{mfw�oscfh�q�w4¦{h$qs�ph��ug�h�m_osr�opv�w{m´³-bdcfh'v�g"r��uh't+wum}�pv���os��w�µ	°�h�«��f��~Wh$r{t|c t+w{g��Xwu�ph$� w{µ�¦{h$qp¨-µ¶h$¼ �{qsh�¨
«�h�¦uh�«���~_r�m}��oscfh�r�«��{wuqpvxopc}gUt+«�r{�s�pvº°}hY��opcfh	°}h�«��f�¸w{µ´��v �.h�qsh�m_o¸�uqph$¨�«�h�¦{h$«��¸vxm_opw��fv �.h�qsh�m_o·t�«�ru�p�ph$�$~{r�m��
ru�p�pv��{m}�·i�t+«�r{�s�ph$�Wopw�oscfh�g�w{qsh�oph�Â_os¬fqsh$�Á¬}qp�}r{m�r�qsh$ru��³�bdcfhY��h�opcfqsh�h¾¬fqs�}r�m�t�«�ru�p�ph$�Wc}r©¦{h¾��v �Xh$qph$muo
g�hYr�m"v�muosh�m}�pvxo�¨{~���w�opcfh¾r�«��{w{qsvxopcfg1��h$h�g"��osw���v�¦�v��fh	opc}h�¬fqs�}r�mÁr{qphYr{�¸rut�t�w{q|��vxm}��opw�v�m_oph$m}��vxo�¨{~�r�m��
c�r{�Nvx�umfw{qsh$�¥oscfh���g"r�«�«�r�m}�]��v�g�vx«�r�q��pt$r�«�h�osh+Â�op¬fqsh�w{µ·r�«�«�opcfh�¬fqs�}r�m]r�qsh$r{�$³��	«xopcfwu¬f�{c¹oscfh�qsh�r�qsh
r�«�r{qp�uh�m�¬fg��Xh�q�w{µWt+«�r{�s��hY��~.g�wu��oNw{µ¸opcfhY��h�r�qsh�ru�p�pvx�umfh$�¹opw'r'��g"r{«x«�m�¬fg��Xh�q¾w�µ·�fvºÂ�h$«��$³�knmµGr{t+o$~Du��� w�µ��fvxÂ�h$«���r{qph�r{�s��v��{mfhY�¥opw@w{m}«x¨¹�¥t+«�r{�s��hY��³;knm��p�fvºosh�w{µ¸opc}v��$~»opc}h�r{«x�uw{qsvºoscfg½��v��ªmfw{o¾g�h$qp�uh
oscfh�t+«�r{�s�ph$�dr{�s��v��{m}h$�"osw"w{mf«�¨�r��pg�r{«x«»m�¬fg���h$q�w�µ��fvxÂ�h$«��$³
bdcfhÁ°}m}r�«�t+wug�g�h$muo�v���w{m�opc}h����Xh�hY��w�µdopc}v���r��f�}qpw_r{t|c´³¹Ë·«xhYr�qs«x¨ªopcfh��p�f«�vºo �©g�h�qs�{hÁ�sr�g��f«�h�q

v����p«�w4¼·h$q�opc}r{m¥opcfh�r�«��{wuqpvxopcfg?¼�cfh�qsh < v��	¯�mfw4¼�m´³	bdcfh�g�w_��o�t+wug��}¬�osr�opv�w{m}r{«x«�¨�v�m_oph�m���v�¦{h�g�w4¦uh
v��¾opc}hÁ���f«�vxo$~�r�m}�ªopcfh�osvxg�h"o|r�¯uh�m]µ¶w{q;vxo���h��Xh�m}�}�;w{m�cfw4¼U«�r{qp�uh�v��¾opcfh't+«�r{�s��osw¹��hÁ�p�f«�vºoY³����;r
�uh�mfh$qsr{«�qs¬f«�h{~�v�m�oscfh$�phNh�Âfr�g��f«�h$�$~_¼�c}h�qsh�oscfh�m_¬}g��Xh�qdw�µt�«�ru�p�ph$��q|r�mf�uh$�"�Xh+o�¼�h�h$mª�Y��r{m}��iu�f~_opcfh
�p�f«�vºo �©g�h�qs�{h��sr�g��f«�h�q	opw�w{¯¥r��Xw{¬�o������*«xwumf�{h$q�opc�r�m¥opc}h��pr{g��f«xh$q�¼�cfh$qph < ¼dr{��¯�mfw4¼�mr{m}�@opcfh
m�¬fg���h$q�w�µ�t+«�r{�s��hY��¼�ru�·qsw{¬}�{cf«�¨"opc}h��pr{g�hu³
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LMLON�PRQ�S
S
T



��� � 	�� ��������� ���
	��
	��

�fv �Át+¬}«ºo�osw�osqphYr4o�v�m�oscfh�§dr©¨{h$�pv�r�m"µ¶q|r�g�h�¼�w{qs¯.~�r�m}�'¼·h�g�¬}��o�qsh$�pw{qpo·osw�qph$¦{h�q|�pvx�f«�h·��¬fg��¹®]Ëd®ªË
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wumf«�¨�r��}�f«xv�t�r{�f«�hdopw�v�g"r��{hY��¼�vxopc"¦{h$qp¨�µ¶h�¼�t+«�r{�s�ph$�$~u�pvxm}t�hdopcfhNr�«��{w{qsvxopcfg ��w�h$�¸m}w�oW�fqsw���¬}t�h�h�g���o�¨
t�«�ru�p�ph$�·w�µ osh�m@h�mfwu¬f�{cÁµ¶w{q�opcfh$g*opw��Xh¾h$«xv�g�vxm�r4ophY�»³¸bdcfh¾g�w{qsh¾t�w{g��f«�h+Â��p�f«xvxo �4g�h�qs�{h�g�w4¦uh$����h$h�g
osw�w4¦{h$qs�ph��ug�h�m_o¸�pr�oph�«�«�vºosh�v�g�r{�{hY��³�bW¨��fv�t�r{«x«�¨�oscfh�qshNr{qph	�ph�¦uh�q|r�«}t�«�ru�p�ph$��opc}r�o�r�qsh�ru�p�pvx�umfh$��osw�w{mf«�¨
r��pg"r�«�«»�fqpwu��wuq�osvxwum�w{µoscfh;vxg"r{�{h{~fr{m}�'¨{h+o	r{qph�mfw{odg�h$qp�uh$�»³
��m}r�«�¨���v���w{µ�opcfh�r{t$t+h��fosr�m�t+h��fqsw{��r��fv�«xvxopv�h$�	µ¶w{qNopcfh����}«xvxo¾r{m}�¹g�h�qs�{h�g�w4¦uh$���pcfw4¼	�	opc}r�o�opc}h�¨

r{qphWh�vxopcfh$q·�¸wuq ¦uh�qs¨¾�pg"r�«�«S~4r�m���r�qshWt+wug��f«xh�oph$«x¨;��wug�v�m}r�oph$���_¨Nopc}h·qsh�«�r4osvx¦uhW��v"!�hY�´w{µ�opcfh·«xv�¯{h$«xv�cfw�w��
q|r4osvxwÁr{m}�/� r�«�«xw�t ³	bdc�¬}�¾r"��osqpwumf�{h$q	�fqsvxwuq	w{m < ¼�w{¬f«��¥mfw�o�r�«xoph$q�opcfh�m�¬fg��Xh�qNw�µWt+«�r{�s�ph$�dµ¶wu¬fm}�»³
��oscfh�qd�Xwu�s��v��fv�«xvxopv�h$�·µ¶wuq�qphY��¬}t+v�mf��opcfh�m�¬fg���h$q�w{µ�t�«�ru�p�ph$�Wµ¶w{¬fm���¼�w{¬f«��Á�Xh�«�r{qp�uh�q�mfh�v��{c��Xw{¬fqscfw�w��
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