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<¢h¨p�d]h¦\rW0Z]hjdFh�Y[ZFh���\^WG4H7JI6KMLN/�)6/%OQPR465S5TI�UD)#2.73/WV1PR4H70,µh(; m�\^hJW0ZfpBmjm2h.YFY!Y[ZFd]_Gm�Z]_�dFh.Y�aNikd�,.-0/1,323+�465
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hj��ZFhjd]WGp���Y�ZFiBd�p�¤kh6�v��iBdkK^4#OQ+_Kv,3K^)#23I�s.ZFg�hjd]hb\ÅY§p�dFh�m�\^ÄGh§aNiBdv��h.Y[\r¤BW�\rW�¤4p�oµ_��^Z]\^¿6h2dnY�\^iBW�Y[ZFd]_Gm�}
ZF_�d]h6s0¤k\^¿6hjW p:Y[\^W`¤B�^hf¿6hjdnY�\^iBW Y[ZFd]_Gm�Z]_�dFh6�vÀ�ikdFh¶Ä`dFh.m�\ÅY[hj�r�6s�p�W��5Y[\rW�¤B�rh¶¿6hjd�Y[\^ikWÊo5p.\^WµoÊhjoÊikdF�
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A

<10,1,*>
<15,1,5>
<25,1,7>
<30,1,6>
<35,1,4>
<40,2,8>

R

<10,1,8,A>
<45,1,8,B>
<10,8,*,C>
<70,8,*,D>

B

<45,1,*>
<55,1,*>

<70,1,*>
<75,1,*>
<80,1,*>

<65,1,3>

<10,1,*>
<45,1,*>
<55,1,*>

C

<70,1,*>
<75,1,*>
<80,1,*>

D
R2

<10,1,8,A>
<45,1,8,B>
<10,8,11,C>
<70,8,15,D>

<70,18,*,G>

<10,11,*,E>
<70,15,18,F>

<10,11,*,E>
<70,18,*,G>

<10,1,8,A>
<45,1,8,B>
<10,8,11,C>

R1

<70,8,15,D>
<10,11,*,E>
<70,15,18,F>

(a) (b)

R1

�;qs�g� �@­H¨¬l�ª��1t�p{�1zat��@p�lhy3z£�@l�j1�Pra|�lew¬t{rcp#~Zrcl��¤n�rcpD|{qsv7j^�@j1�@rcp��gvh~ vhw®�1ysv1z£�	� l�j1�
¨¬�@ª�
�pDrclht{qsv7jVv�w®tD~Zv�pDv7vPt{|
�
��}�� ����uVn�rcpD|�q�v1j^|�x1ysqst%v�w pDv1v�t��1ysv7za�	�
�

��i.���rhjZ�_GY!m�iBW�Y[\l��hjd!p�W�hj�`pBm�Z4o5p.Znmng
Bº_�hJdF�'\^W)ZFg�hµo¦_`�^ZF\r¿6hjdnY�\^ikW�$K}�ZFdFhJh¦i.af�M\^¤`���kp0��!
dFh.m2iBdn�µ�x\^ZFg5q6hj�µ�kÈ�\lYbd]h0Bº_`h.Y[Z]h.� \rW5¿6hjdnY�\^iBW¨È0�|�M\rdnY[ZJs0Z]g�h¶dFi6ikZ�i.a§¿6hJdnY[\riBW¨È�\lYxpkmjm�h.Y]Y[h.�8>�\^W
iB_�dfhj��p.oÊÄ��rh�ZFg`\lY�\ÅY�¥��^i�mnq �4�f< hµm�iBW�Y[\l��hjd¶iBW`�^��Z]g�h:hjW�ZFd]\^h.Yx\^W'Z]g�h:dFi6ikZ�ZFg�p�Z¶¥Ghj�riBW�¤5ZFi
¿6hjdnY�\^ikW�È���!�oÊikW�¤:ZFg`h.Y[h4hjW�ZFd]\^h.Yb�|h�mng�i6iUY[h�Z]g�h�ikW�h4�xg�i6Y�hµY[hjÄ�p�dnp.ZFikd¶q6hj�µ\lYxZFg�h4¤Bd]h.p�Z]h.Y[Z
q6hj���ri.�bhjd¶Z]gGp�W)ZFg�h¨Y[h.p.dnmng¢q6hJ�'�BÈ�p�WG�'aNiB�^�ri.��ZFg`hÊm�ikdFd]h.Y[ÄGiBW��0\^W�¤�dFh�aNhJdFhjWGm2h�ZFi�ZFg�hµW�hj��Z
¥��^i�mnqC�§VXWÊiB_`dxhj��p.oÊÄ��rh6sBZFg`h4Y[h.p.dnmngÊ\lY|�0\^d]h.m�Z]h.� Z]i�¥��ri�m�q ���vu§¿6hjW�ZF_Gp.�^�r�6sBZFg`h4�0h.Y�\^dFh�� hjW�ZFd]�
1%�BÈ0sr�Bs¯� 2 \lYKaNik_�WG�Ê\^W5¥��ri�m�q ���

�k�



!¶YPoÊhjW�ZF\^ikW�h.�¶¥Gh�aNiBd]h6sBik_�d§oµ_��^Z]\^¿BhJdnY[\riBW*$K}�ZFd]hjhb\ÅY�W`iBZvp�Z]dFhjhUs�¥�_`Zvp¶�0\rdFh.m�Z]h.�4pBm��`m��r\lm§¤Bd�p�Ä�gP�
VXW�¤BhJW�hjdnp.�XsGY�hj¿6hjdnp.�PdFi6ikZ,¥`�^i�mnq�Ybo5pj�ÊhJ�0\ÅY[Zj�Áebg�\lY¶p.WG� Z]g�h�h3�th�m�Z�i.a|Y[Z]dF_Gm2ZF_�d�p��Ým�gGp.W�¤Bh�Y�\^W
dFi6ikZ¶¥��^i�mnq`Y¬\ÅY�\^�r�^_GY�ZFdnp.ZFh.�Ê\rW�jG¤k_�dFh.Yf��¥Pst�`stp.WG�'È0�f�M\^¤`�¶�.¥ Y[g�i.�%Y¶p.W'i�¿6hJd[aN_��r�PdFi6iBZf¥��^i�mnq
�4�¶p.WG�¦Z]g�h�Z��|i,W`hj��dFi6ikZnY ���Bs �¬��dFh.Y�_��^Z]\^W�¤¶aNdFiko ¿6hjdnY�\^ikWµY[Ä��r\^Zvi�a?¥��ri�m�q ���B��$b�^i�mnq �¬��\lY
ZFg�h!dFi6ikZ¶i�a|ZFg`h�Ä�d]h.Y[hjW�Zx¿6hjd�Y[\^ikWPsG¿6hjdnY�\^iBW �J~0st�xg�hJdFh.pkY¬¥��ri�m�q �4�!\lYxZFg�h!dFi6iBZ4i.av¿6hjdnY�\^ikWGY,�
ZFi����U� �xh�aNhjd]hjWGm�h.YbZ]i:dFi6ikZnY �4��p�WG� �%�¦mJp�W�¥Gh�Y[ZFikdFh.�5\^W�p�W p�Ä�Ä`dFiBÄ`dF\lp.ZFh���p�Z�p¦Y�ZFdF_�m�ZF_�d]h6s
Y[_�Ä`Ä�ikdFZ]\^W�¤�pBmjm�h�YFY§ZFi!ZFg�h%dFi6ikZb¥��ri�m�q`Y§i�¿6hJd§¿6hjdnY�\^ikWGY��Ý�M\^¤`�§�,\r�^�r_GY[Z]dnp�Z]h.Y§ZFg�hfmjpkY[h%ZFgGp.Zxp�aNZ]hjd
ZFg�h%¿6hjd�Y[\^ikWÊY�Ä��^\rZvp�Y�ZFd]iBW�¤!¿6hjdnY�\^iBWµi.¿6hjdrn�i��Çi�mjm�_�d�Ybp.WG�Êp¶q6hj�µY[Ä`�^\^ZÝ¥�h�m�iBoÊh�Y W`h.m�h.Y]YFp�d]�6�§VXW
ZFg�\ÅYxmjpBY�h6sCp W�hJ� dFi6ikZ¶¥��^i�mnq�� �%�Y�x\ÅYxp��r�^i�mjp.ZFh.�tsG�xg�\Åm�g�Y[Z]iBd]h.Y¬hJW0Z]dF\^h�YbdFh�aNhjd]dF\rW�¤:ZFiµZFg�h!Z��bi
¥��^i�mnq`Y �%�¦p.WG���x�µdFh.Y�_��^Z]\^W�¤�aNd]iBo q6hj�¨Y[Ä`�^\^Z|i�avZ]g�h4m�ikÄ0�¨i�aÝdFi6iBZ �4�B��$b�¦Z]gGp�ZJs�ZFg�h4g�hJ\^¤Bg�Z
i�aÝZFg�h!Y�_�¥�ZFd]hjh4¿kp��^\Å�¦aNiBd%ZFg�h4Ä�d]h.Y[hjW�Zb¿6hJdnY[\riBWPs�¿6hjdnY�\^ikW��kÈ0sGgGpBYx¤Bd]i.�xWP�

<70,14,*,F>
<55,25,*,G>
<40,21,*,D>

R4

<25,18,*,B>
<10,18,*,A>

R3

<30,21,*,C>

<10,25,*,R3>
<40,25,*,R4>

R2

<25,18,*,B>
<10,18,*,A>

<70,14,*,F>
<55,14,25,E>

R1

<55,25,*,G>

<40,21,*,D>
<30,21,*,C>
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<10,32,*,I>
<40,21,*,D>

<70,14,*,F>
<55,25,*,G>

R5

<70,14,*,F>
<55,25,*,G>
<40,21,*,D>

R2

R3 R4

<30,21,32,C>

<10,32,*,I>

<25,18,29,B>
<10,18,29,A>

<10,29,32,H>

<10,25,32,R3>
<40,25,32,R4>
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Ä�dFikÄGi6Y[h�� Y�hj¿6hjd�p��§oÊi���\ jCmjp.ZF\riBWGY¶i�a%Z]g�hÊ¥GpkY[\Åm¦p.Ä�Ä�dFiUpBmng�ZFi�d]h.�0_Gm2h:ZFg�hÊg`\^¤Bg)dFh.�0_`WG��p�W�m��
dFh.Y�_��^Z]\^W�¤�aNd]iBo Z]g�\lY:�`p�Znp'iBd]¤6p.W�\^�.p.ZF\riBWP��w%i��|hj¿6hjdJs§pBY]Y[_�o¨\^W�¤'Z]gGp�Zµh.pBmng�_�ÄC��p�Z]h'm�d]h.p�Z]h.Y
p�W�hj� ¿6hjd�Y[\riBWPs?ZFg�h5Y�ÄGpBm2h h3;5m�\rhjWGm���i�afp.�^�bZ]g�i6Y�h5¿Bp.dF\Åp�W�ZnY�o5pj��¥Gh�pBY�¥�pB��pBY��"��� � �4\^W
ZFg�hµ�bikdnY�Z�mJpBY[hU�i!�W'\^WGY�hjdFZ]\^ikW¢i.afp d]h.m�ikdn�'\^W ZFg�hµZF\roÊh�\rWG�0hj�'o5pj��m�d]h.p�Z]hÊp5W�hj��¥`_Gm�q6hJZ
m�iBW�Znp.\^W�\rW�¤�p��r�§dFh.m2iBdn�`YfaNikd4ZFg�hµW�hj�	¿6hjdnY�\^iBW��:VXW¢Z]g�h:�bikdnY[Z�mjpBY�h6sPZFg�\ÅY¶iBÄGhjdnp.ZF\riBWQd]h0Bº_`\^dFh�Y
�"��� � ���:Z]\^oÊh6��À�ikdFhji.¿6hjdJsKZ]g�h�Z]\^oÊh¨\^WG�0hJ���0i6h.Y¦W`iBZ5Y�_�Ä�ÄGiBd]ZÊdnp.W�¤Bh
B6_�hjd]\^h.Y�h(; m�\rhjW0Z]�^�C�
dnp.W�¤BheBº_�hJdF�µh(;5m2\^hjWGm2�:o5pj�¦¥Gh!pBYx¥GpB��pBY �"�=�^ik¤�� � � ���|\^WÊZ]g�h4�bikdnY[ZfmjpkY[h6�
ebg�h���23O]/1,RV���+�P(,uV ��V%/�2Z,R,e�W<oE $xeM��sBÄ�dFikÄGi6Y[h��¦¥0��uvpBY[Z]iBW��]�j�k~B�Y��s0\ÅYKp¶¿kp�d]\lp.ZF\^ikW¦i.aPZ]g�h
� � }
ZFd]hjh#>M\rZ�\ÅY,m2iBoÊÄ��rhjZFhJ�^��Y[Z]iBdFh���ikW�p�< E ��À oÊh.�0\r_�o'sGh6�»¤`��p.W ikÄ�ZF\Åmjp��|�0\ÅY[qC��$bh�mjp�_GY�h¦i.a
ZFg�h!�xdF\rZFh�}�iBWGm2h�mngGp.dnpBm2ZFhjd]\lY[Z]\lmBsGp.�^�?¿6hjdnY�\^ikWGYbi�aÁ��p.ZnpÊp.dFh�q6hJÄ�Z¬aNikdFhj¿6hJdj�xV=aÝ¿6hjdnY�\^iBW�W0_`o¦¥Ghjd�Y
p�d]h�pkYFY�\^¤BW`h.��ZFi:Z]g�h�\rWG�0hj�¨p�WG�'�`p�Znp:dFh�m�iBd���Y�s�oµ_��^Z]\^¿6hjd�Y[\¯iBW�B6_�hjdF\rh.Yxmjp.W�¥Gh!p�WGY��bhjd]h.� \rW�p
Y[Z]dnp�\r¤Bg�Z[aNikdF�xp.dn���Áp��U��ePiÊZ]dFh.p.Z4p�W�i�¿6hJdrnGi.� i.axp¨��p�Z�p¦iBd4p.W'\^WG��hj�Ê¥��ri�m�q5\^W�ZFg�h"<oE $xe¶s
jGdnY�ZÊp'¿6hjd�Y[\^ikW�Y[Ä`�^\^Z:oµ_GY�Z:¥�h5ÄGhjd�aNiBdFo¨h.�tsv¥�h�mjp�_GY�h5ZFg�h�i�¿6hJdrnGi.� ¥��^i�mnqQ\^Z�Y[hj�¯afmjp�W`W�iBZµ¥Gh
dFhj�xd]\^Z]ZFhjWP� !¬aNZFhJdF�xp.dn��Y2s6\·aPZ]g�h¶Ä�d]h.Y[hJW0Zv¿6hjd�Y[\^ikW¦hJW0Z]dF\^h�Y i�mJm�_�Ä��:oÊiBd]h�Z]gGp�W5p�¤k\^¿6hjW:aNdnpkm�ZF\riBW
i�afZFg�h¨W�hj� ¥��^i�mnq �Nh6�»¤`� � � �#�ns|p�q6hj� Y[Ä`�^\^Z:\ÅY,ÄGhjd�aNiBdFo¨h.� ikW�ZFg�h5¥��ri�m�q ¥Gh�aNiBd]h �xd]\^Z]\^W�¤�\^Z
ZFi5hj��ZFhjd]WGp��ÝoÊhjoÊikdF�6�:©6i a�p.djsPZFg`hv< E $xe	Y[Ä��r\^Z¶ÄGik�^\lm2�'\lY4m�iBo¨ÄGp�d�p�¥��rh:ZFi5ZFg�hµiBW`h¦i.a%ZFg�h
À��*$xe¶�8E%W�h:o5p�@Fikd%�0\ �Chjd]hjWGm�h!\lYxZFg�h:Z]dFh.p.ZFoÊhJW0Zxi.axpµdFi6iBZ!Y�Ä��^\rZj�b\¯axpµdFi6iBZ4\ÅY�Y�Ä��^\rZ�\rW'ZFg�h
<oE $xe¶svp'W�hj� dFi6ikZÊ¥��^i�mnq�\lYµp��r�^i�mjp.ZFh.��ZFgGp.Z¦\rW�\^Z]\lp��r�^�)m�iBW�Znp.\^WGYµZFg�d]hjh5dFh�aNhjd]hjWGm�h�Y��oE%W�h
dFh�aNhJdFhjWGm2hx\lY§ÄGiB\^W�ZF\rW�¤�Z]i�Z]g�h�ik�l�:dFi6ikZx¥��^i�mnqts6�xg�hJdFh.pkYKZFg`h�ikZFg�hjd|dFh�aNhJdFhjWGm2h.Y§p�d]h�ÄGik\^W�ZF\^W`¤�ZFi
ZFg�h4¥��ri�m�q`YxiB¥�Z�p�\^W`h.� aNd]iBo&Y[Ä��r\^Z]ZF\^W`¤:ZFg�h!iB�l�5dFi6ikZj�%ebg0_�Y�sCp < E $xe�gGpkY�iBW�h!dFi6ikZjsPp.WG��p.�^�
ZFg�h4ÄGp.ZFgGYxaNdFiBo Z]g�h�d]i6iBZ¶Z]iÊpµ��p�Z�p¦¥��ri�m�qÊg�p�¿6h4Z]g�h:Y]p�oÊh4�^hJW�¤BZ]g �"�N�^iB¤ � ���n�ÁV�W m�iBW�ZFd�pBY�Zjs
\·a�p�dFi6iBZx\ÅYxY[Ä��r\^Zv\^W¨ZFg�h4À��\$xe¶sºZ]g�h¶d]h�aNhjdFhJWGm�h%ZFi�Z]g�h¶W�hJ��dFi6iBZ%\lYv\^WGY�hjdFZ]h.�:\^W�ZFi�d]i6iBZ � sGZFg�h
��p�Z�p¦Y�ZFd]_Gm�ZF_`dFh4iBd]¤6p�W`\^�j\rW�¤¦Z]g�h4dFi6ikZ�¥��ri�m�q`Y��
¾�WG�0hJdMZ]g�hbÄGh.Y]Y[\^o¨\lY[Z]\lm§pkYFY�_�oÊÄ�Z]\^iBW:Z]gGp�Z?ZFg`h%m�iBoÊÄ`_�Znp.ZF\^ikW�i.aGZFg�hxd]i6iBZ§i.a�p�Wµp�d]¥�\^Z]dnp.dF��W`iBW0}
Ä�dFh�Y[hjW�Z§¿6hjd�Y[\^ikW:dFh0B6_�\rdFh.Y��"�N�^iB¤ � ���?Z]\^oÊh6s.ZFg`h¶À��*$xe \lYvY[Z]\^�^�`oÊiBd]hbZF\roÊh�}�h(; m�\^hjW6ZPZ]gGp�W¨ZFg�h
<oE $xe aNiBd:_`Ät�`p�ZFh�Y:p�WG�bBº_�hJdF\^h�Y�ikWÂZ]g�hÊÄ�d]h.Y[hjW�Z�¿6hJdnY[\riBWP���xh.mjp.�^�vZFgGp.Z¦Z]g�hÊd]i6iBZµi�afZFg�h
À��*$xe�¿Bp.�^\Å� aNiBd%ZFg`h�Ä�d]h.Y[hjW�Zx¿6hjd�Y[\^ikW « p�WG� aNikd¶Y�iBoÊh4d]h.m�hjW�ZxW�iBW�}XÄ�d]h.Y[hJW0Z%¿6hjdnY�\^ikWGYÁ« mjp.W
¥GhÊpkmjm�h.Y]Y[h.�'\^W ZF\roÊh��"�F�0�¶¥��'o5p�\rW0Z�p�\rW�\^W�¤ p ��\^dFh�m�Z¶dFh2aNhjdFhjW�m�h:ZFi�ZFg�\ÅY�¥`�^i�mnqt�µebg�hjd]h�aNiBd]h6s
Bº_`hjdF\rh.Y,Z]i'ZFg�h.Y�hÊ¿6hjd�Y[\^ikWGY:p�W���_`Ät�`p�ZFh�Y Z]i'ZFg�hÊÄ`dFh.Y�hjW0Z:¿6hJdnY[\riBW�p.dFh5oÊikdFhµh(;5m2\^hjW�Z4ZFgGp.W
�"�=�^ik¤ � � ��#%� ���4p�W��	�"�=�^ik¤ � �X�ns?ZFg�hÊd]h.Y[ÄGh.m2ZF\^¿6h:¥Gik_�WG��Y�\rW¢Z]g�hv< E $xe¶�MÀ�ikdFhji.¿6hjdJsPZFg�h
<oE $xe \lY:dFh.Y�ZFdF\Åm�ZFh���Z]i¢\rWGY[hJdFZF\riBWGYµp�W�� oÊi��0\TjCmjp.ZF\^ikWGY:i�a4Z]g�h�W�ikW0}�q6hj�QÄGp.dFZÊi.a4dFh.m2iBdn�`Y�s
�xg�\^�rh¶ZFg`h�À��\$xe�Y[_�Ä�ÄGikdFZnY%¥�ikZFgPsG\^W�Y[hjd]ZF\^ikWGYxp�W����0hj�rhjZF\riBWGY2�
VXWÊiBd��0hjd%ZFi:dFh��0_Gm�h4Y�ZFikdnp�¤kh:m�iUY[Z�Y�p.WG�ÊZFi:\^o¨Ä�dFi.¿6h%Ä�hJd[aNiBd]o5p�W�m�h¶i�a�B6_�hjdF\rh.YKikW5ZFg�h4Ä�d]h.Y[hjW�Z
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¿6hjdnY�\^ikWPs�ÃGiBoÊhjZÁp�WG��©�p.�^�j¥Ghjd]¤i�F�J�B~B�#�bg�p�¿6hfÄ�dFikÄ�iUY[h.�5p�¿kp�d]\lp.W0Zxi.a§Z]g�h <oE $xe¶s�ZFg�h � OQKv,uV
� LN5TO]/ � V%/�2Z,R,*�Xe�©Y$xeM�n��ebg�hfe�©A$xeÂY�ÄGp�WGYbi.¿6hjdÝo5p�¤kW�hjZF\Åmbp.WG�v<oE �%À �0\ÅY[qC�D!��r�0�r\^¿6hx¥��ri�m�q`Y
p�d]h�Y�ZFikdFh.��iBWÂo p�¤BW`hjZF\ÅmÊ�0\lY�qtsv�xg�\r�^h�p¢��h.pB��¥��^i�mnqQoÊ\r¤Bdnp.ZFh.Y4ZFi
<oE �%À �0\ÅY[q���_�dF\rW�¤Qp
¿6hjdnY�\^ikWÊY�Ä��^\rZj�KÃGikoÊhjZ|p�W�� ©ºp��^�J¥�hJdF¤:��\lY[Z]\^W�¤k_�\lY�g5Y[Ä`�^\^ZvÄGiB�r\lm�\rh.YMaNiBd|\^WG�0hJ�¦¥��ri�m�q`YMaNdFiko Z]g�i6Y�h
aNiBd%��p.Znp:¥��^i�mnq`Y��
��iBd4Y�Ä��^\rZFZF\rW�¤5��p.Znp5¥��^i�mnq�Y2stZFg`h�aNiB�^�ri.�x\^W�¤ÊZ��|i ¥�pBY[\Åm�Z��0ÄGh.Y�i.a%Y�Ä��^\rZnY¶mjp.W¢¥GhµÄGhjd[aNikdFoÊh.�5\^W
ZFg�h�e�©A$xe¶�G�M\^d�Y[ZJs0\^W m�iBW�ZFd�pBY[Z%ZFi:Z]g�h < E $xe¶s�ZFg�h4¿6hjd�Y[\riBW��NZF\^o¨h6�?_GY[h.�¦aNikd%p�¿6hjdnY�\^iBW Y[Ä��r\^Z
�=Z]\^oÊhfY[Ä��r\^Z3�vi�a|pµ��p�Z�p¦¥��ri�m�qÊ\ÅYbW�iBZfdFh.Y�ZFdF\Åm�ZFh��¦ZFiµZFg�h4Ä�d]h.Y[hJW0Z%¿6hjdnY�\^ikWPs0¥�_`Z¶mjp.W�¥Gh:mng�iUY[hjW
p�d]¥�\^Z]dnp�d]\^�r�6��©6h.m2iBWG�tsGpµq6hj�5Y[Ä`�^\^Z%mJp�W'¥Gh�ÄGhjd�aNiBdFo¨h.�ÊiBW'p¨��p�Z�p¦¥��^i�mnqÊ\rWGY[Z]h.pB�5i�aÁp ¿6hJdnY[\riBW
�=Z]\^oÊh6� Y[Ä��r\^ZJ�¶VXWQÃGiBoÊhJZ¶p.WG�¢©�p��r�j¥GhjdF¤ �F�j�k~B��s¼�B�#�nsPZFg`hµp�_�Z]g�iBd�Y�g�p�¿6h��0\lY]m�_GY]Y[h.�5ZFg�h:h(�Ch.m2ZnY
i�a¬�0\ �Chjd]hjW0Z���p�Z�p ¥��ri�m�q Y�Ä��^\rZ,ÄGik�^\lm2\^h.Y2st�x\^Z]g¢hjo¨Ä�gGpBY�\lY�ikW�Y[Ä�pBm�h¨m�i6Y�Zj�¨ebg�hÊY�ÄGpBm2hÊm�iUY[Z!\lY
¤B\r¿6hjW'pkY,ZFg`hµY[_�o&i�a%Y�ZFikdnp�¤kh5m�iUY[Z4iBW o5p�¤kW�hjZ]\lm�p.WG��<oE ��À �0\ÅY[qC�:��iBd_[#46/�4 �(5T)0P���71LN5TO]/=s
ZFg�h¶aNik�^�^i.�x\rW�¤:ZFg�d]hjh4Y�Ä��^\rZxÄ�ik�^\Åm�\^h.YvgGpj¿6h4¥�hJhjW5Ä�dFikÄ�iUY[h.�C�

� ebg�h � � � ��Lq)65TOQP�I \ÅYbZFg�h!Y�Ä��^\rZxÄ�ik�^\Åm��ÊpkY¬_�Y[h.�5\^WÊZ]g�h*<oE $xe¶�

� ebg�h /%OQKv,RV ) � V%5T4H73/mV1c Lq[#46/1,	Lq)65TOQP�I¶ÄGhjd[aNikdFo5Y?p�¿6hjd�Y[\riBW:Y�Ä��^\rZM�x\rZFg:Z]g�hx¿6hjdnY�\^ikW�i�aCZ]g�hb�ÅpBY[Z
_�ÄC��p.ZFh6�5ebg�\ÅY¶dFh.�0_�m�h.Y¶ZFg�hµW�_�o¦¥Ghjd%i�a%hJW0Z]dF\^h�Y�ZFi�¥�hµq6hjÄ�Zf\^W ZFg�h¨�0h.pk�¢¥��^i�mnq p�aNZ]hjd
p'¿6hjdnY�\^iBWÇY�Ä��^\rZjs|p�WG�ÂZ]g�hjdFh2aNiBdFh5Z]g�h�Y[ZFikdnp.¤Bh Y[Ä�pBm�h�W�hjh.�0h���ikW=<oE �%À �0\ÅY[qC�Âebg`h
W�_�o¦¥Ghjd?i�a�hjW�ZFdF\rh.YM\rW¦Z]g�h��r\^¿6h|¥��^i�mnq:dFhjo p�\^W�Y�_�W�m�gGp.W�¤Bh��¦\^W¨m�iBo¨ÄGp�d]\lY[ikW:ZFi�p�¿6hJdnY[\riBW
Y[Ä`�^\^ZÝi�aPZ]g�hk<oE $xe¶�#!¶Y�aNikdbZ]g�h�<oE $xe¶s6p¶q6hj��Y[Ä��r\^Z§�x\r�^��¥Gh%Ä�hJd[aNiBd]oÊh.��\roÊoÊhJ�0\lp.ZFhj�r�
p�aNZ]hjd|p,¿6hjd�Y[\riBW¨Y[Ä��r\^Zjs6\¯aPZFg`h�Ä�d]h.Y[hJW0Zv¿6hjd�Y[\^ikW:hjW�ZFdF\rh.Y§i�mjm�_�Ä��µp�Z|�^h.pkY[Z|p,¤k\^¿6hjW:aNdnpkm�ZF\riBW
i�aÝZFg`h,W`hj�³¥`�^i�mnq��=h6��¤��G� � �Y���

� ebg�heO 7J)65T46/1,9[6V �#,3I0VW71LN5TO]/ Lq)65TOQPJIÁÄGhjd�aNiBd]o5Y§p,q6hJ�:Y[Ä`�^\^Zv\¯a?p�Zv�rh.pBY�Zxp¶¤B\r¿6hjW aNd�pBm�Z]\^ikW¦i.a?ZFg�h
hjW�ZFd]\^h.Yk�=h6��¤��G� � �Y�|i�avZ]g�h�i.¿6hjd�aN_��^�GW�i���h:¥�hJ�^iBW`¤6YxZFiµZFg�h4Ä�d]h.Y[hjW�Zx¿6hjd�Y[\^ikWP��E�Z]g�hjd]�x\lY[hUs
p¶¿6hjdnY�\^ikWÊY�Ä��^\rZ§�x\^Z]g¦Z]g�h�Ä`dFh.Y�hjW0ZÝ¿6hjdnY�\^iBW:\ÅY§Ä�hJd[aNiBd]oÊh.�t�ÝVXWµm�iBoÊÄ�p�dF\ÅY[ikW¦�x\rZFgµZFg�h%Z��bi
Y[Ä`�^\^Z|ÄGiB�^\Åm�\^h�YK��h.YFm�d]\^¥Gh.�Êp.¥Gi�¿6hUs0ZFg`\lYbY�Ä��^\rZbÄGiB�r\lm��µdFh��0_Gm�h.YvdFh.��_�WG��p.WGm��¨p�WG�ÊZFg`hjdFh�aNikdFh
Y[Z]iBd�p�¤Bh%Y�ÄGpBm2h6�§p�¿6hJdnY[\riBW�Y[Ä��r\^Z?\lYMW�ikZ§ÄGhjd[aNikdFoÊh���\¯aG\^ZÝ�biB_`�l�,¥Ghx\roÊoÊh.�0\rp.ZFhj�r�baNiB�^�ri.�bh.�
¥�� p q6hJ�'Y[Ä`�^\^ZJ�Êebg�h �0\lY]pB�0¿kp�W�Znp.¤BhÊi.a%ZFg�\ÅY¶Ä�ik�^\Åm��'\lY¶ZFg�p�Z�¥��'p5q6hj�'Y�Ä��^\rZ4ZFg�h¨�0h.pk�
hjW�ZFd]\^h.Yvi�aÝZFg�h4¥��ri�m�q5p.dFh!Y[Ä`dFh.pk� i.¿6hjdxZ��bi:¥��ri�m�q`Y��b{vikWGY[h Bº_�hJW0Z]�^�6s�\^W5m�ikW0Z]dnpkY[Z%ZFiµZFg�h
À��*$xe \^Z�\ÅY,W�ikZ�¤k_Gp�d�p�W�ZFhjh.�QZ]gGp�Zµp5¥��^i�mnqQm2iBW�Znp�\rWGY�aNikd:h.pBmng ¿6hjdnY�\^iBW)hj\^Z]g�hjd4W�iBW`h
iBd �"� � �ÝhjW0Z]dF\rh.Y��Ýebg�\lY|�0h.m�d]h.pBY�h.YKZ]g�h"Bº_�hJdF�µÄ�hJd[aNiBd]o5p�W�m�h¬aNikdkBº_`hjdF\rh.Y§ZFi:W�ikW0}XÄ`dFh.Y�hjW0Z
¿6hjd�Y[\^ikWGY��%VXW'ZFg`h:mjpkY[h:�xg�hjd]h�Z]g�h�\ÅY[iB�Åp�Z]h.�º}�q6hj�º}�Y[Ä`�^\^Z�}XÄGik�^\lm2�ÊiBW��r�5ZFdF\r¤B¤khjdnY�q6hJ�5Y[Ä��r\^Z�Y�s
ZFg`h5e�©A$xe �0i6h�Y�W�iBZµiH�Chjdµp.W0��Y�hj�^h�m�ZF\r¿0\rZ[� pBmjm2iBdn��\^W�¤'Z]i¢¿6hjd�Y[\riBWGY2�Qebg�hjW�sbp�d�p�W�¤kh
B6_�hjdF�:\rWÊZFg`h¶�bikdnY[ZÁmjpBY�h¶o5pj�:dFh Bº_�\rdFhfpBmjm2h.YFYvZFi �"� � � ���§¥��ri�m�q`Y�s�\^WG�0hJÄ�hJWG�0hjW�Zvi�aÝZFg�h
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Y[\r�jh¶i.avZFg�h!p.WGY[�|hjdj�
��iBdx\^W��0hj�µ¥��^i�mnq�Y2s�Y�Ä��^\rZbÄGiB�r\lm�\rh.Ybmjp.W�W�ikZ�¥Gh4ZFg�h!Y]p�oÊh4pkYKaNiBd%��p.Znp:¥��^i�mnq`Y��vebg�h4Ä�d]iB¥��rhjo i.a
_GY[\rW�¤:�`p�Znp�¥`�^i�mnqµY[Ä��r\^ZbÄGik�^\lm2\^h.Y§iBW¨\^WG�0hJ�:W�i��0h.Yb\ÅYKZFg`h�aNiB�r�^i.�x\^W�¤`�§p!�0h.pB�µ\^WG�0hJ�¦¥��ri�m�q:o p��
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