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��}��0\^o¨hjWGY[\riBWGp.�?Y[ÄGpkm�h�\rW'p.W��Á}�ZFd]hjh6��!¶Y%pÊm�ikWGY[h Bº_�hJWGm�h4i�av_�Y[\^W`¤5p�W��Á}�ZFd]hjh6sGZFg�hj��mjp.W'p.�lY[i
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p�WGY��bhjd]h.�Ê¥0�¨hjW0Z]hjdF\rW�¤�Z]g�h4o¦_`�^ZF\r¿6hjdnY�\¯iBW�$K}XZ]dFhjh4p.Z�Z]g�h!m�iBd]dFh.Y�ÄGiBWG�0\rW�¤µdFi6iBZJ�
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<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
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<10,1,8,A>
<45,1,8,B>
<10,8,11,C>
<70,8,15,D>

<70,18,*,G>

<10,11,*,E>
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<10,11,*,E>
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<10,1,8,A>
<45,1,8,B>
<10,8,11,C>
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<70,8,15,D>
<10,11,*,E>
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(a) (b)
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<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�¤BhB6_�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
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¥��^i�mnq�¥Gh.m2iBoÊh.YÝ�0h.pB�X�=\X��h6�.\^ZvoÊ\^¤kdnp.ZFh.YMZ]i�ikÄ�ZF\Åmjp��C�0\ÅY[qN�nsBZ]g�h¶m2iBdFd]h.Y[ÄGikWG�0\^W`¤�dFh2aNhjdFhjW�m�h.YMgGpj¿6h
ZFiµ¥Gh:_�ÄC��p�Z]h.� \rW�ZFg`h�ÄGp.dFhjW�Z�W`i��0h.Y��fw�i.�bhj¿6hJdjs0Z]g�\lYx�bik_��l�5dFh0B6_�\rdFh4ZFgGp.Z�Z]g�h:��h.pB��¥��ri�m�q`Y
p�d]h�Y�ZFikdFh.�5iBW�p �xd]\^Z]h�}Xo p�W��µY[ZFikdnp.¤Bh:oÊh.��\^_�o��
VXW:ZFg�hj\rd jGd�Y[ZvÄGp�ÄGhjd �[ÃGikoÊhjZxp.WG� ©ºp��^�J¥�hJdF¤�sP�J�B~k� �PikWÊZFg`h%e�©A$xe¶s�ÃGiBoÊhjZ p�WG�Ê©�p��r�j¥GhjdF¤!�0\ÅY�}
m�_GY]Y Z]g�hxh(�Ch.m�Z�Y§i�aP_�Y[\^W`¤,¿6hJdnY[\riBW¨p�WG�:q6hj��Y[Ä��r\^ZnYPaNiBdv\^WG��hj��¥��ri�m�qµY�Ä��^\rZFZ]\^W�¤`� !%W¦\rWG�0hj�!¥��^i�mnq
Y[Ä��r\^Z%ÄGiB�^\Åm��5¥GpBY�h.�'iBW'q6hj��Y[Ä`�^\^Z�Y¶pj¿6iB\Å��Y¬d]h.�0_�W���p�WGm2�6st¥�_�Zf�^h.pk��Y�ZFi p�W \^WG�0hJ� �xg`\lmng�¤B\r¿6h.Y
W�i�Y[hj�rh.m�Z]\^¿�\^Z��Êpkmjm�ikdn�0\rW�¤ÊZFi5¿6hjd�Y[\riBWGY2��À�ikdFhji.¿6hjdJs�Z]g�\lY4Y[Ä`�^\^Z%ÄGiB�r\lm�� m�dF_Gm2\lp��r�^�Êd]h.Y[Z�Y¶iBW ZFg�h
pBY]Y[_�oÊÄ`ZF\^ikW5ZFgGp.Z¶�0hJ�^hjZ]\^iBW�Yx�0i¦W`iBZ%i�mjm�_�dJ�bw�i.�|hj¿6hjdjs�p.W�\^W��0hj�µ¥��^i�mnqÊo5pj�¨m�iBW�Znp.\^W�hJW0Z]dF\^h�Y
�xg�\lmng�mjp�W`W�iBZ¶¥Gh�Y[hjÄGp.dnp.ZFh.��¥��5p¦q6hj� Y[Ä��r\^Zj�Áebg�hjdFh2aNiBdFhUs0aNiBd%ZFg�h�Y[\^oµ_��Åp�ZF\riBWGYbÄ`dFh.Y�hjW0Z]h.�Ê\^W
ÃGiBoÊhJZ¶p.WG��©ºp��^�J¥�hJdF¤�F�J�B�B�#�nsPZFg`hµp�_�Z]g�iBd�Y�p�Ä`Ä��^\rh.�'p�W�ikZFg�hJd¶ÄGiB�^\Åm�� aNikd4\^WG�0hJ� ¥`�^i�mnq'Y[Ä`�^\^Z�}
ZF\rW�¤���! ¿6hjd�Y[\^ikW�Y[Ä��r\^Zb\ÅY¬ÄGhjd�aNiBd]oÊh.�¦_GY�\^W�¤:Z]g�h4\^WGY�hjdFZ]\^ikW ¿6hJdnY[\riBW5i�a ZFg�h4iB�Å�0h.Y�Zx\^WG�0hJ�¦hjW�ZFd]�
ZFgGp.Zb\ÅYKY�ZF\r�^��¿kp��r\l��aNiBd|ZFg�h%Ä�dFh�Y[hjW�Zv¿6hjdnY�\^iBW��§ebg�hjW�s�p���h.pB�:¥��^i�mnqµm�ikW0Z�p�\^W�YKiBW`�^�:W�ikW0}XÄ`dFh.Y�hjW0Z
¿6hjdnY�\^ikW�\^W��0hj�4hjW�ZFdF\rh.YPp�W���ZFg�hjd]h�aNiBd]hx\^ZÝmjp�W:¥Gh|�xdF\^Z]ZFhjW:ikW0Z]i <oE �%À �0\ÅY[qC�§ebg�h|o5p�\rW�Ä�d]iB¥0}
�^hjo i.a§Z]g�\lYxY�Ä��^\rZbÄGiB�r\lm��µ\lYvZFgGp.Z%Y[_Gmng�p:Y[Ä��r\^Z|¿6hjdnY�\^iBW¨o5pj�:W�iBZxhj��\lY�Zj�Ý��ikd%Y[_Gmng�p:Y[\rZF_Gp.ZF\^ikWPs
ÃGiBoÊhJZ � ©ºp��^�J¥�hJdF¤�Ä`dFiBÄGiUY[h4ZFi:ÄGhjd�aNiBdFo p � )#29P(,9[e71LN5 O]/K�xg�\Åm�g¨mjpkYFmjpk�0h.Yx�0i.�xW5ZFg�hfZFdFhJh�Z]i:ZFg�h
�^h.pja?W�i��0h.Y*�[ÃGikoÊhjZÁp�WG�'©�p��r�j¥GhjdF¤`sP�j�B~k� ���vw�i.�bhj¿6hJdjsBaNiBd�m�h.�ÊY�Ä��^\rZnYb�bik_��l�Êik¥0¿�\^ik_GY[�r�¦gGpj¿6h4p
W�hj¤Up�ZF\r¿6h¶\^o¨ÄGpBm�Z|iBW�Y[Ä�pBm�h�p�WG�5ZF\^o¨h�h(; m�\rhjWGm��:i.a§Z]g�h!e�©A$xe¶�
ÃCp�W�qkpµp�WG�5À'pj�`Y �F�j�k�0�0�bgGpj¿6h¶Ä`dFh.Y�hjW0Z]h.�¦Z]g�dFhjh�p�Ä�Ä�d]i6pkm�g�h�YÁaNikdbaN_��^�r�¦ÄGhjd�Y[\lY�ZFhjW�Z � � }XZ]dFhjh�Y��
��_��^�vÄGhjdnY�\lY�ZFhjWGm2hÊoÊh.p.WGY,Z]gGp�ZµmngGp�W`¤Bh.Y:mjp.W�¥�h�p.Ä�Ä��^\rh.�¢Z]i p�W��¢¿6hjd�Y[\riBWPs§Ä�d]h.Y[hJW0Z!iBd:ÄGpkY[Zjs
m�dFh�p�ZF\rW�¤%pxW�hj� ¿6hjdnY�\^iBW�� $bh�mjp�_GY�hvZFg�\ÅYMm�ikWGm�hjÄ`ZPi�aGoµ_��^Z]\^Ä��rhP¿6hjdnY�\^ikWGYti�aC�`p�Znpx\lYto¨iBdFhv¤khjW�hjd�p��
ZFgGp.W�ik_�dnY2sPp��r�PZFg�d]hjh:p.Ä�Ä�dFiUpBmng�h.Y%p��ÅY[i5mjp.W�¥Gh�_�Y[h.��Z]i¦o5p.\^W�Znp.\^WÊik_�d¶Z��0ÄGh4i�a|oµ_��^Z]\^¿6h2dnY�\^iBW
��p�Z�p��=ÄGp.dFZF\Åp��r�^�'ÄGhjdnY�\lY�ZFhjW�Z4��p.ZnpY��� ÃG\rq6h:ZFg�hµÀ��*$xe p.WG�¢\^W m2iBW�ZFdnpkY[Z!ZFi5ZFg�h_<oE $xe p�W��
ZFg�h!e�©A$xe¶sGp.�^�CZFg�h4Ä�d]iBÄGi6Y�h.��ZFh.mng�W�\ Bº_`h.YbY�_�Ä�ÄGiBd]Z�\rWGY[hjd]ZF\riBWGYxp.WG���0hJ�^hjZ]\^iBW�Y��
ebg�hDjGdnY�Z§p.Ä�Ä�d]i6pBmngPsBZ]g�h � 46/ +�)0[�,�Kv,R/Q`q)H[ts.\lYt¥�pBY[h��,iBW:Z]g�hv\l�0h�pbZFgGp.ZMh.pkm�g4W�i���h6sB\^W��0hj�¶W�i���h
iBd§�rh.p�aC�x\rZFgµ��p.Znp,\rZFhjo Y�sj\lY � 46/MhjW�ik_�¤BgµZFi!Y�ZFiBd]h¶p.�^��¿6hJdnY[\riBWGYPi�a�p��r��\^Z�YMhjW�ZFdF\rh.Y��§ÃCp.W�qkp � À'pj�`Y
gGpj¿6h4Ä�dFikÄ�iUY[h.��Z]i¦\roÊÄ��rhjo¦hJW6ZbY�_Gmng'p�a�p�Z%W�i��0h:pkY¶pµY[hjZxi.av¥��^i�mnq`Y�sGiBW�h!¥��^i�mnqÊÄGhjd%¿6hjdnY�\^iBW�s
p�WG�'pµ¿6hjdnY�\^iBW�¥��^i�mnqCstm�ikW0Z�p�\rW�\^W�¤µdFh2aNhjdFhjW�m�h.YxZFiÊh.pkm�g�i�a|ZFg`h�¥��ri�m�q`Y�� !��^Z]g�iB_�¤kgBº_`hjdF��p�W��
_�ÄC��p�Z]h:h(; m�\^hjW�m��¦aNiBd!p.W0��¤B\^¿6hJW�¿6hjd�Y[\^ikW �b\ÅY �"�=�^ik¤ � ��� �*�N¥GpBY�h.� ikW'ZFg�hµpkYFY�_�oÊÄ�Z]\^iBW'Z]gGp�Z
ZFg�h�dFi6ikZ ¥`�^i�mnq�aNikdÊ¿6hjd�Y[\^ikW �!mjp�W�¥Gh pBmJm�h.YFY�h.� \rW�ZF\roÊh �"�F�0�.�ns%ZFg�\ÅY ik¥0¿�\^ik_GY[�r���^h.pk��Y¦ZFi
Y[Z]iBdnp.¤Bh�m�i6Y�Z�i.a��"�F�H�|¥��ri�m�q`YbÄGhjd�_`Ät�`p�ZFhU�bÀ�ikdFhji.¿6hjdJs0\^Zx\ÅY���iB_�¥�Z�aN_��?�xg�hjZFg`hjdxiBW�h4Ä�g��`Y[\lmJp��

�6�



¥��^i�mnqµ\lY%Y[_�; m�\^hJW0ZvZFiµ\^o¨Ä��^hjoµhjW�Zvp�¿6hjd�Y[\^ikW5¥��^i�mnqts`pBY%pBY]Y[_�oÊh�� \rW5ZFg�h4ÄGp.Ä�hJdj�
ebg�h � 46/ ��,R5T[bKv,R/Q`q)H[5\lY:p�W�\roÊÄ�d]i�¿6hJo¦hjW6Z!iBWÇZFg�h5a�p�ZµW�i��0h'oÊhjZ]g�i��tsxY�ZFikdF\^W`¤¢hjW�ZFd]\^h.Y�i.a
�0\ �Chjd]hjW�ZP¿6hjdnY�\^iBW�Y�\rW,Z]g�hxY]p�oÊhv¥��ri�m�qC�?e�i��0h.YFm2dF\^¥Ghv�xg�\Åm�g!¿6hjdnY�\^iBW�YPp � � }�ZFd]hjhbhjW�ZFd]�¶¥Ghj�^ikW�¤6Y
ZFi`sMh.pkm�g'hjW�ZFd]�'\lY¶hj��ZFhjW��0h.��¥�� p jGhj�Å��dFhjÄ`dFh.Y�hjW0Z]\^W�¤5\rZnY¶\^WGY�hjdFZ]\^ikW¢¿6hjd�Y[\riBW p�W��¢ZFg�h¨Y[hJZ,i.a
\^Z�YÊ�0hj�rhjZF\riBW�¿6hjd�Y[\^ikWGY�� !�Ä�Ä��r�0\rW�¤¢Z]g�h'a�p�Z�jGhj�Å�ÂoÊhjZFg`i�� ZFi�ik_�d5o¦_��rZF\r¿6hjdnY�\^iBWÇ��p.Znp�s¶ZFg�h
Y[Z]dF_Gm�Z]_�dFh5i.a!p�WÇhjW0Z]dF�Q\ÅY h Bº_Gp.�xZFi ZFgGp.Z¦i.a!p À��*$xezhJW0Z]dF�6s§¥Gh.mjp._GY[h�iBW��r��iBW�h��0hj�rhjZF\riBW
¿6hjdnY�\^ikWÊmjp.W5i�mjm�_�dJ��!��lY�i:m�ikoÊÄGp�d�p�¥��rh�Z]i:ZFg�h�À��*$xe¶s6ZFg�h�a�p.ZpjGhJ�l�¦oÊhJZFg�i��:¤B_Gp.dnp.W0Z]hjh.YKaNiBd
h.pBmng5¥��^i�mnq5p.WG��h.pBmng5¿6hjdnY�\^ikW \rW�Z]g�h�¥��ri�m�q¨ZFgGp.Z¶p:W0_`o¦¥Ghjdxi.avhjW�ZFdF\rh.YKÄ`dFiBÄGikdFZF\riBWGp.�§ZFi¨ZFg�h
¥��^i�mnq5mjp.ÄGpBm2\^Z����=W�p�oÊhj�r�ÊÈk� � �|\lYxY[Z]iBd]h.��\^W5ZFg�p�Z%¥��^i�mnqt�ÁV�a?aNiBdfp�W��5¿6hjdnY�\^ikW �rh.YFYbZ]gGp�W'g�p��·a
i�a%Z]g�h¦hJW0Z]dF\^h�Y�¥Ghj�^ikW�¤�Z]i�ZFg�p�Z�¿6hJdnY[\riBWPs?p5¿6hjdnY�\^iBW)Y[Ä`�^\^Z!p.WG�Qp o¨hjdF¤kh�\lY4ÄGhjd[aNikdFoÊh.�C�¦ebg`h
Y[Ä��r\^Z4ÄGiB�r\lm��'\ÅY�p ¿6hJdnY[\riBW)Y[Ä��r\^ZJs�aNiB�r�^i.�bh�� ¥�� p q6hj� Y�Ä��^\rZ4\·axZ]g�hÊ¥��ri�m�q'\ÅY�Y�ZF\^�r�vi�¿6hJd[aN_��r�X�ÊVXW
m�iBW�ZFd�pBY�Z§ZFi4ZFg`h%À��*$xe¶s�aNikdvZFg�hba�p.Z jGhj�Å��oÊhjZFg`i��:p�¥��^i�mnq�o p��4¥GhbaN_��r�Gp�aNZ]hjdvY[Ä`�^\^ZÝiBdvoÊhjd]¤Bh6�
ebgGp�Z%oÊh.p.WGYbZFg�p�Z4pjaNZFhjd%pÊm2iBWGY�Znp�W�Z%W0_�oµ¥Ghjdbi.a|_�ÄC��p�Z]h.Y�sGZFg�h!W�hj��Z%Y[Ä��r\^Zxikd¶oÊhjd]¤Bh¶o5pj�µ¥Gh
ZFd]\^¤B¤khjdFh��ts0�rh.pB�0\rW�¤:ZFiµp:�bikdnY�Z[}�mjpBY�h:Y[Z]iBd�p�¤Bh�m�i6Y�Zxi�a��"� � �ÝhjW0Z]dF\rh.YKÄGhjdx_�ÄC��p.ZFh6�xÃG\^q6h%aNiBd%ZFg�h
a�p�Z%W�i��0h:oÊhJZFg�i��ts�Z]g�h^B6_�hjd]�ÊÄGhjd[aNikdFo5p.WGm�h!p�W�p��^�`Y[\ÅY¬aNiBd%ZFg`h,a�p�Z�jGhj�Å� oÊhJZFg�i��Ê\lYx¥GpkY[h.��ikW
ZFg�h�pBY]Y[_�oÊÄ`ZF\^ikW'ZFgGp.Z¶h.pkm�g�¿6hjdnY�\^iBW�¥��^i�mnq�jGZnY¶\rW0Z]i¦ikW�h:Ä�g���Y�\lmjp.�M¥��ri�m�qC�¶ebg`\lY¶pkYFY[_`oÊÄ�ZF\riBW
\lYbW�ikZ�d]h.p��r\lY�ZF\lmbaNiBd%iBd]¤6p.W�\^�j\rW�¤¨p�g�\^¤kg�W�_�o¦¥Ghjdvi.av¿6hjdnY�\^ikWGYK\rW Z]g�h!Y[Z]dF_Gm�Z]_�dFhU�
ebg�h ZFg�\rdn��p�Ä`Ä�dFiUpBmng Ä�dFikÄGi6Y[h��³\^W ÃCp�W�qkpÇp�WG� À'pj�`Y��F�J�B���H�5\lYÊZ]g�h�Llc�2R,�t0,32u7JOQ)#+ �(5T)0P��
Kv,R/Q`q)H[B� VXW�ZFg�\ÅY�ZFh.mng�W�\ Bº_`h6s?p � � }XZ]dFhjhÊ\rWG�0hj� \lY�¥`_�\^�rZ�i.¿6hjd�Z]g�hÊq6hj� ¿kp��r_�h.Y�i�afZFg`h��`p�Znp
\^Z]hjo5Y��?ebg�\ÅYbZFh.mng�W�\ Bº_`h4�0i6h.YxW�iBZ%¤B\r¿6h4p�W��5Y�hj�^h.m2ZF\^¿�\^Z���pBmjm�ikdn�0\rW�¤µZFi:¿6hjd�Y[\^ikWGY��
!¶Yxp¦d]h.Y[_��rZjs��|h�m2iBWGm��r_G�0h!ZFgGp.Z�Z]g�h:p.Ä�Ä�dFiUpBmng�h.YbaNiBd%o¦_`�^ZF\rÄ��^h%¿6hjd�Y[\^ikWX$K}XZ]dFhjh.YxÄ�d]iBÄGi6Y�h.��\^W
ZFg�hf�^\^Z]hjdnp.ZF_�d]h�g�p�¿6hfZFg�hj\rdvoÊhjdF\rZnY§\^W¨hj�0ÄGiUY[\^W`¤:o5p�W��:\^W�ZFhjd]h.Y[Z]\^W�¤4\Å�0h.pBY|p�WG�5pkm�g�\rhj¿�\^W�¤4¤Bi6i��
ÄGhjd[aNikdFo5p.WGm�h§\rW�iBW`hbiBd?ZFg`hKikZFg�hJd§pkY[ÄGh.m�ZJ� ��hj¿6hJdFZFg`hj�^h.Y]Y�s2W�iBW�h|i�aCZFg`hjo pBmng�\rhj¿6h.YtpkY[��oÊÄ�Z]iBZF\Åm
�bikdnY[Z�}�mJpBY[h:ikÄ�ZF\ro5p��r\^Z��6s6¥GiBZ]g'\^W5ZFg�h!ZF\roÊh�aNiBd�p��^�PikÄGhjdnp.ZF\^ikWGY¶p.WG��\^W Y[ÄGpkm�h6�xebg�hJdFh�aNikdFh6sG�bh
aNhjhj��Z]g�hfÀ��*$xeQZFi4¥Gh4p¶�biBd]ZFg��xg�\^�rh¶pk���0\rZF\^ikW¦Z]i4ZFg�h%�^\ÅY[Zvi�a�o¦_��rZF\r¿6hjdnY�\^iBW4hj��ZFhJdFWGp.�8$K}�ZFd]hjh.Y2�

� � � �� �0� ���J���

VXW¦Z]g�\lY§ÄGp.Ä�hJdjs6�bh%gGpj¿6hxÄ�dFh�Y[hjW�ZFh.�µp¶ZFh.mng�W�\ Bº_`hxZFi4ZFd�p�WGYXaNiBdFo m�hjd]Znp.\^WµY[\rW�¤B�rh�¿6hJdnY[\riBWµg�\^hJdnp�d�}
m�g`\lmjp.�Phj�0Z]hjdFW�p��?Y[Z]iBd�p�¤Bhµpkmjm�h.Y]Y¶Y[Z]dF_Gm2ZF_�d]h.Y¬\rW0Z]i¦oµ_��rZF\^¿6h2dnY�\^ikW5Y[Z]dF_Gm�Z]_�dFh�Y���<¢h!gGpj¿6h:Y�g�i.�xW
ZFgGp.Z¦ik_�dµZFh.mng�W�\ Bº_�h �0hj�^\r¿6hjdnY4o¦_`�^ZF\r¿6h�d�Y[\riBW)mjp�ÄGp.¥�\^�r\^Z]\^h.Y��x\rZFg�W�i \^WGm�d]h.pBY�h5\^W�pkY[��oÊÄ�Z]iBZF\Åm
�bikdnY[Z�}�mJpBY[hµÄGhjd[aNikdFo5p.WGm�h�aNikdf$K}�ZFd]hjh.Y2s�\¯a|�bh¨pBYFY�_�oÊh:Z]gGp�Z!ZFg�h:d]i6iBZ�¥`�^i�mnq�aNiBd!pÊdFh0B6_�h.Y�ZFh.�
¿6hjdnY�\^ikW�\lYx¤B\r¿6hjWÊaNdFiko ZFg`h:p�Ä`Ä��^\Åmjp�Z]\^iBW m�iBW�ZFhJ�0ZJ�\E%Z]g�hjdF�x\ÅY[h6sCpÊY�o5p��r�?Y[h.p.dnmng'Y[Z]dF_Gm2ZF_�d]h,aNiBd
ZFg�h%p.Ä�Ä�d]iBÄ�d]\lp�Z]h�d]i6iBZv¥��ri�m�q�mjp�W:¥GhxZF_`W�h.�:ZFi¶Z]g�hxÄGp�d]ZF\Åm�_��lp.d§dFh Bº_�\rdFhjo¨hjW0Z�Y��Cebg�hxÄ�d]iBÄGhjdFZ]\^h.Y

�k~



i�a�$K}XZ]dFhjh�YbZFgGp.Z��|h¶gGpj¿6h4_GY[h.�Ê\rWGm��^_��0h¶ZFg`h�aNik�^�ri��x\rW�¤µmngGp�d�pBm�Z]hjdF\ÅY[ZF\ÅmjYKi.a|pBmJm�h.YFYxY�ZFd]_Gm�ZF_`dFh.Y2�
�k��ZFg`h�pkmjm�h.Y]YxY[Z]dF_Gm�Z]_�dFh4\ÅYxp�dFi6iBZ]h.��ZFd]hjh¶i.avhj��ZFhjd]WGp���Y[ZFikdnp.¤Bh�¥`�^i�mnq�Y3>

���¶��p.Znp'\^ZFhJo5Y�p.dFh'Y�ZFikdFh.�Â\rW Z]g�h��rh.pj¿6h.Yv����p�Z�p¢¥��ri�m�q`YZ�4i.a�Z]g�h5ZFd]hjh#>xZFg�h5\rW�W�hjdµW�i��0h.Y
�X��\^dFh�m�ZFikdF�µ¥��^i�mnq�YR�|Y[Z]iBdFh4d]iB_�Z]\^W�¤µ\^W0aNikdFo5p.ZF\riBW?>

����ZFg`h,Z]dFhjhf\lYb¥Gp.�lp�W�m�h.�8>�Z���Ä�\lmjp.�^�r�6s�p��^�C�^h.pj¿6h.Y|p�d]h�iBW5Z]g�h!YFp�o¨h,�rhj¿6hj��>
�`��ZFg`hbZFd]hjhxmJp�W:¥GhxdFh.Y�ZFd]_Gm�ZF_`dFh.��¥��!Y[Ä��r\^ZFZ]\^W�¤%¥��ri�m�q`YMiBdÝ¥0�4oÊhjd]¤B\rW�¤�¥`�^i�mnq�YP�x\^Z]gµY[\^¥`�^\^W`¤6Y
p��riBW�¤¨p�ÄGp.ZFg�¥GhjZ��|hjhjW5ZFg�h4d]i6iBZfp�WG��p��^h.pja9>

È��¶p�¥��ri�m�qµY�Ä��^\rZxmjp.W ¥Gh¶¥�p��lp.WGm�h.�l>�ZFgGp.Zb\lY2s0h.pkm�g¨i�aÝZFg�h¶Z��|i:dFh.Y�_��^Z]\^W�¤!¥��^i�mnq�Yv\lYv¤B_Gp.dnp�W�}
ZFhJh.�¦ZFi¨m�ikW0Z�p�\^W�p.Z��rh.pBY�Z%p:m�iBWGY�Znp.W0ZxaNdnpkm�ZF\riBW � sG� 1 � ��� � È0s�i.avZFg`h,hJW0Z]dF\^h�Y��

©6\^W`¤B�^h:¿6hJdnY[\riBW pkmjm�h.Y]Y,Y�ZFd]_Gm�ZF_`dFh.Y¶Y]p�Z]\lY�aN��\^W`¤ Z]g�h.Y�h:dFh0B6_�\^d]hjoÊhjW�ZnYxp.dFhµZFg�hJdFh�aNikdFh:ZFg`h¦Ä�d]\^oÊh
mjp�W��0\l��p.ZFh.Y:aNiBd5mjp.dFd]�0\rW�¤¢i.¿6hjd¨p�W��³p.Ä�Ä��^��\^W`¤¢ik_�d5ZFh.mng�W�\ Bº_�hU�³u§�`p�oÊÄ`�^h.Y�i.a:Y�_Gmng pBmjm�h�YFY
Y[Z]dF_Gm�Z]_�dFh�Y�iBZFg`hjd¢Z]gGp�W	ZFg�hb$K}�ZFd]hjh�\^WGm��r_G�0hQZ]g�hÇm�hj�r�·}�ZFdFhJh � g c_�W�ZFg�hjd�p�WG�i$b\^�roÊh.Y2s��j�k�0�#�ns
ZFg�he$�! � g jG�rh�����d]hjh.Y�ZFiBW�st�j�k~º�A�nsPp.WG��ZFg`h �b}XZ]dFhjh4a�p�oÊ\r�^��� g _`ZFZFo p�WPsC�j�B~.�ts g dFhjhJWPst�J�B~B�Gs
$bh.mnq0o5p.W�WµhjZxp.�X�^sP�J�B�k���nsP�xg�hjW�hJ¿6hjd¶dFhJ\^WGY�hjdFZ]\^iBW'i.af��p�Z�pÊ\^ZFhJo5Y�mJp�W ¥�hµdFhJÄ��lpkm�h.�'¥0��¥��^i�mnq
oÊhjd]¤Bh4�x\^Z]g�iB_�Z4�ri6YFY%i�ax¤khjiBo¨hjZFd]\lm4m��^_�Y[ZFhJdF\^W`¤�����ikZFh�Z]gGp�Z4Z]g�hµ��p�Z�pÊ\^ZFhJo5Yxp�d]h:W�iBZ¶�r\^oÊ\rZFh.�
ZFi:ikW�h�}��0\^oÊhJWGY[\riBWGp.�tÄGiB\rW0Z�Y��
<¢h m�iBW @Fh.m�ZF_`dFh�Z]gGp�Z5ik_�dÊZFh�m�g�W`\QB6_�h5o5pj� ¥Gh'_GY�h�aN_��fp��ÅY[iQaNiBd5pkmjm�h.Y]YÊY[Z]dF_Gm2ZF_�d]h.Y¦ZFg�p�Z5�0i
W�iBZµY]p�Z]\lY�aN��p��^�xi.a¶ik_�d:dFh Bº_�\rdFhjo¨hjW0Z�Y�s?Y[_�m�gÇpBY:g�\rhjdnp.dnmng�\lmjp.�v¤BdF\Å��jG�^h.Y2�QVXW�ZFgGp.ZµmjpBY�h6svZFg�h
ÄGhjd[aNikdFo5p.WGm�hb¤k_Gp�d�p�W�ZFhjh�YK��hjdF\r¿6h.�,aNiBdvZFg`h%À��*$xe��0i4W�iBZ|mjp.dFdF�!i.¿6hjd§�x\^Z]g�iB_`ZbmngGp.W�¤Bh6�Ýebg�\lY
\lYxm��rh.p�d]�^�¨�0_�h4ZFi:Z]g�h,a�pkm�ZxZFg�p�ZxZFg`h.Y[h4ÄGhjd[aNikdFo5p.WGm�h4¤B_�p�dnp.W0Z]hjh.Yx�0iµW�ikZ�g�ik�l�¦aNiBd%ZFg`h�Y�\^W�¤k�^h
¿6hjdnY�\^ikW4Y[Z]dF_Gm�Z]_�dFhv\rW,Z]g�hpj�dnY[ZPÄ`�lpBm2h6�?w�i.�bhj¿6hjdJs��|hb��i�W�ikZMq�W�i.� \^W!Y[_�; m�\rhjW0ZC¤BhjW`hjdnp.�^\^Z��%g�i.�
ZFg�h!ÄGhjd[aNikdFo5p.WGm�h�i.a|p�W)p�d]¥�\^Z]dnp.dF�5hj��ZFhjd]WGp��ÝpBmjm2h.YFY%Y[Z]dF_Gm�Z]_�dFhµmngGp.W�¤Bh.Y%\·av\rZ�\ÅY¬Z]dnp�W�Y�aNiBd]oÊh.�
\^W�ZFiµp�oµ_��^Z]\^¿6hjd�Y[\riBWµY[Z]dF_Gm2ZF_�d]h�p.�^ikW�¤¦Z]g�h4�^\rW�h.Ybi�aÝiB_`d�Z]h.m�g`W�\QB6_�h6�

� � � �*� �f����� �

$xp.dF¤Bg`iB_�Z]\Xs ���¯©G�Gp�W����4p�\ÅY[hjdJs g � u¬�r�,{vikWGm�_�d]dFhjWGm2��m2iBW�ZFdFik�M\rW pB�0¿kp.WGm�h.�'��p.Znp.¥GpBY�hÊp.Ä�Ä��^\¯}
mjp.ZF\riBWGY2������� ��)#KMLlcY/�OQ+6: � cA23tH,3I 7UsG�B�A�X�Y���¼�k�B��«º�0�.�6sv�j�k�0�B�
$bh.mnq6hjdJs�$¶�^s g Y]m�g��x\^WG�Cst©G�^s8E%g��rhjdjsCe¶�^st©6hJhj¤BhjdJs8$¶�rsGp�WG�i<�\l�0o p��6hJdjs �?�ME%W'iBÄ�Z]\^o5p.�toµ_��·}
Z]\^¿6hjd�Y[\^ikWÊpkmjm�h.Y]YbY�ZFdF_�m�ZF_�d]h.Y����#29[
	3+�/1,323+�46/%OQ)#+q465 � I&KML�)H7JOQcAK )#+�� 4#2W:�, � Lq46/%OQ465�"46/%4 �R4H70,976s
ÃGh.m2ZF_�d]h �%iBZFh�Yb\^W'{viBoÊÄ`_�ZFhjd%©�m�\rhjWGm�h6sG©6Ä�d]\^W�¤khjd[}��vhjdF�Åp�¤�s`�B�k�0�^�J�B�j«G���`�Bsv�j�k�B���

�k�



$bh.mnq�o5p�W�W�s ���^sq�¶dF\^hJ¤Bhj��s0w!� �M�rs�©�m�g`W�hj\l��hjdjs �4�^s�p.WG��©6hjhj¤khjdjsq$¶�§ebg�h � �[}XZ]dFhjhU�D!�W5h(; m�\^hJW0Z
p.WG�QdFiB¥`_GY[Zµpkmjm�h.Y]Y,oÊhjZ]g�i���aNiBd:ÄGiB\rW0Z�Y�p�W���d]h.m�Z�p�W�¤k�^h.Y2� ����� � 	 � � �  	3+A/r,323+�46/�OQ)#+�465
��)#+ � ,Z2Z,3+�P(,")#+ � 4#+�4�:�,3Kv,Z+�/k) � "46/�4�sP�J�0�¼�k�B�j«��B���Bsv�j�k�B���
$bhjW�ZF�rhj�6s����·Ã?�*!��r¤BiBd]\^Z]g�o5Y aNikd*�¶�^hjh 5¼Y��xh.m�Znp.W�¤B�rh �§dFik¥��^hJo5Y��¶{viBo¨Ä�_�ZFhJd,©�m2\^hjWGm2h�ª%hjÄGp�d]Z[}
oÊhJW0ZJs�{|p.dFW�hJ¤B\^h2}�À�hj�r�^ikW5¾�W�\r¿6hjdnY�\^Z��6s �§\^ZFZ�Y[¥�_`dF¤�sP�J�º�k�6�
$bhjd]WGY[Z]hj\^W�s �?�s!��rs�w¶pB�0�J\^�lpkm�i6Y2s��:�rs�p.WG� g i6i���o5p�WPs �!� ��)#+�P�cA232Z,3+�PJIvPR)#+�/�2.)65 4#+�[�2R,9PR)#tH,323I
OQ+�[#46/�4 �R4H70,M7JI�73/r,3KF7U�	!f���0\lY�iBWi< h.Y[�rhj� �§_�¥`�X�t{vi��rs �¬h�pB�0\rW�¤�sGÀ'pkYFYFpkm�g�_GY�hjZFZ�Y�sP�j�k~º�U�
{v�r\ �CiBd��ts����rsPp�WG� !�dF\Åp�¿Cs g �ÊePhjoÊÄGikdnp�� ��p�Z�p o5p.WGp�¤khjoÊhjW�Zj�xoÊi��0hJ�lY¶p.WG�¢Y���Y�ZFhjo Y����",3U
[#OQ2R,9P(/%OQ)#+#7 � )#2�[#46/�4 �R4H70,	7JI 73/1,3KF76s�uv��Y2�#!�dF\Åpj¿ts g �6p�WG�Ê{v�^\T�CiBdn�Cs���� !�¥��^hJ�ts �§_�¥��^\ÅY[g�\rW�¤�{vi`�^s
��ikdF�|i6i��ts �!�����^s�ÄGp�¤kh.Y4�j�B~j«G�J~B�0sÝ�j�B~k�0�
ª�d]\lY]m�iB�r�Xs���� �4�^s§©�p.dFWGp.qts ���^s§©6�rh.p�Z]iBdjsÝª��¼ª!�^s?p�WG�)eMp.dQ@np�W�s �,� u¬�¨À'p�q�\^W�¤���p.Znp'Y�ZFdF_�m�ZF_�d]h.Y
ÄGhjd�Y[\lY�ZFhjW�Zj�
	q)#cA2(+�465 ) � ��)#KML � 4#+�[ � I�73/r,ZK � P�O �¯sG�B~��¼~B�j«G�J����sv�J�B~B���
uvpBY�ZFikWPs§ÀQ�_�¶hj�6}�Y�h0Bº_`hjWGm�h���p�Z�p Y�hjZnY¶ikW¢\rWG�0hj�r\^¥��rh:Y[Z]iBd�p�¤BhU� 	 ��� 	 � � ,.7 � ^,3tH,R5 )(LlKv,3+�/
� �����?s�ÄGp�¤kh.Y��k�B�j«����`�Bs§�J�B~k�0�
u§�^o pBY[d]\Xs �4�^s�<¢_`_Ps g �^sfp�WG� �¶\^o's�h:� }�����ebg`h¢Z]\^oÊh5\^W��0hj�C��!�W pBmjm2h.YFYÊY�ZFd]_Gm�ZF_`dFh�aNiBd
Z]hjoÊÄGiBd�p��G��p.Znp�����0/ ` 	Z+�/1,32(+q46/%OQ)#+�465 ��)#+ � ,32R,3+�P(, )#+ � ,323I � 4#2W:�, "46/�4 �k4H70,.7Us0ÄGp.¤Bh.Yx�n«G�j��s
�J�B�B���
u§�^o pBY[d]\Xs �,�rs8< _�_Ps g �^s�p�WG��¶\^o'sNh:� }����4u ;5m2\^hjW�Z¶VXoÊÄ`�^hjoµhjW�Znp�Z]\^ikW5e�h�m�g�W`\QB6_�h.Y%��ikd4ZFg�h
eb\roÊh:VXWG�0hJ�t� � ,3tH,Z+�/ ` 	������ 	3+�/1,323+�46/�OQ)#+�465 ��)#+ � ,32Z,Z+�P(,_)#+ "46/�4�� +6: OQ+ ,R,323OQ+6:�sb�U�^�J�B� C
�k�B�Bs?�j�k�0�k�
��dFhJh.Y[Z]iBWPs6ÀQ� < �Gebg�hk$�! � g }mjG�^hU�Pp�W�hj��q�\^WG��i.aC¤BdF\Å�FjG�^hU� ����� � 	 � � �  	3+A/r,323+�46/�OQ)#+�465
��)#+ � ,Z2Z,3+�P(,")#+ � 4#+�4�:�,3Kv,Z+�/k) � "46/�4�sP�J�0�¼�k�B�j«��B�k�0sv�j�k~º�U�
g iBW`W�hjZjs g � w��^s�p�W���$xp�hJ�.p�}�h|p�ZFh�Y�s �4���\4#+�[ �R)0) �_) � �k5 :#)#23O]/ `qKF7"4#+q[�F46/%4 � /%23c�P3/%cA2Z,.7 	 OQ+
� � � ��� � 4#+q[ �!��!¶���0\ÅY[iBW�}%< h.Y[�rhj�6s � _`¥��X�t{vi`�^s �xh.pB�0\rW�¤�sGÀ'pkYFY]pBmng0_GY�hjZFZ�Y�sP�J�B�0�k�
g dFhJhjW�h6sCª��*!�W�\^oÊÄ��rhjoÊh2W0Z�p�Z]\^iBW p�WG��ÄGhjd�aNiBdFo p�WGm�h�p�WGp.�^�`Y[\ÅY�i�aÁY[Ä�p�ZF\Åp��vpkmjm�h.Y]Y¬o¨hjZFg�i��`Y��
��O � /Q` 	������ 	3+�/1,323+�46/�OQ)#+�465 ��)#+ � ,32Z,3+qP(,")#+ "46/�4���+&:#OQ+ ,R,323OQ+6:GsPÈ0� �B�B�j«����jÈ0sÝ�j�B~k�0�
g c_`W0Z]g�hjdjs8E!�rsGp�WG�i$b\^�roÊh.Y2s����§ePdFhjh2}X¥GpkY[h.��pBmjm2h.YFYvoÊhjZFg`i���YKaNiBd%Y�ÄGp�Z]\lp��?�`p�Znp.¥GpBY�h.Y��|\^oÊÄ��rh�}
oÊhJW0Z�p�ZF\riBW�p�W�� ÄGhjd�aNiBdFo p�WGm�h4hj¿kp.�^_Gp.ZF\^ikWP� 	������ �q2.4#+Y7 ��)#+��F+�)#Up5],9[�:A,�4#+q[ "46/�4�� +6: �¯s
ÄGp.¤Bh.Y%���U��«º�BÈB��sv�j�B���B�

�k�



g _�Z]ZFo5p.WPs?!�� �Á}�ZFd]hjh.Y2�*! �0�0W�p�oÊ\Åm,\^W��0hj��Y[Z]dF_Gm�Z]_�dFh�aNikd!Y[ÄGp.ZF\lp.�|Y[h.p.dnmng�\^W�¤`� ����� � 	 � V
� �  	Z+�/r,Z2(+�46/�OQ)#+�465���)#+ � ,32R,3+�P(,")#+ �4#+q4�:�,3Kv,3+�/k) � "46/%4GsP�j���»�0�2«�È6�6s§�J�B~��`�
w�_����0�^h�Y[ZFikWPs�©��^s�p.WG��À�hJg��^g�ikdFWPsq�:�D!³W�hJ� ��p.Znp:Y�ZFdF_�m�ZF_�d]h¶aNiBdxdFhJÄ�dFh.Y�hjW�ZF\^W`¤�Y�iBd]ZFh.�Ê�^\ÅY[Z�Y��
� P(/%4 	Z+ � )#2(K^46/�OQPR4�sC���U�^�jÈ6��«��j~��`s§�j�k~B���
�4p�W`hj�^�Åp�q�\lY�s �?�·{%�^s �%p�o5pkY[�Áp�oµ�6s¬©��^s��vhjW�¤Bd]iH�Ýs¶ª!�¼ux�^s��¶\rZFZFhJdjs ���·©G� VXWG��hj�0\rW�¤¢aNikd5ª¶p�Z�p
À�i��0hJ�lY§�x\^Z]g {vikWGY[Z]dnp�\rW0Z�Ybp.WG� {v�ÅpBY]Y[h.Y2������� � 	 � ��� �?V � 	 � � � *V � 	 � � � � � I6KMLq)H7JOQc�K
)#+ � 23OQ+�P�O LN5],.7e) � "46/�4 �R4H70, � I�73/r,ZKF76sP�j���¼�k�B��«º���U�0sv�j�k�B�0�
�4p�Z]�6s �4�¼w�� ePi��Áp�d���Y�p _�W`\ jGh.� aNdnp�o¨hj�bikdFq�aNiBdÇ¿6hjdnY�\^ikW oÊi��0hj�r\^W�¤ \^W hjW`¤B\^W`hjhjdF\rW�¤
��p.Znp.¥GpBY�h.Y�� ����� ��)#KMLlc#/%OQ+6: � c�23tH,3I�76sG�B�A�=�A�n�¼�6�.Èj«6�6�k~�s§�j�k�B���
�¶iB�ri.¿�Y�iBWPs�{%�^s�p.WG� ©UZFiBW`hj¥�dnp.q6hjdjs�ÀQ�CVXWG�0hj��\^W�¤fZFh.mng�W�\ Bº_�h�Y�aNikdKg`\lY[Z]iBd]\lmjp.�G��p�Z�p�¥GpkY[h.Y2����O � / `
	������ 	Z+�/r,Z2(+�46/�OQ)#+�465���)#+ � ,32R,3+�P(,e)#+ "46/�4 � +6:#OQ+ ,R,Z2(OQ+6:Gs?È0�r�j�º�2«G�J�º�6sÝ�j�B~k�0�
�¶iB�ri.¿�Y�iBWPsP{%�^sCp�WG�'©6ZFikW�hj¥�d�p�q6hjdJstÀQ�%©6hj¤Bo¨hjW0ZÁVXWG�0hj��h.Y��|ª���WGp�o¨\lm4VXWG�0hj��\^W�¤µePh.mng�W�\ Bº_�h�Y
aNikdÊÀ�_��rZF\¯}�ª�\roÊhjWGY�\^ikWGp��vVXW�ZFhjd]¿kp��%ª¶p.Znp0� ����� � 	 � � �  	Z+�/1,32(+q46/%OQ)#+�465 ��)#+ � ,32Z,3+qP(,X)#+
� 4#+�4�:�,3Kv,3+A/k) � "46/�4�sG�B���^�J�B~�«������6sv�j�k�0�B�
ÃCp.W�qkp0s�©G�rsvp�WG�ÇÀ'pj��Y2svu¬�)��_��^�r�'Ä�hJdnY[\ÅY[Z]hjW0Z � � «6Z]dFhjh.Y2� ����� � 	 � � �  	3+A/r,323+�46/�OQ)#+�465
��)#+ � ,Z2Z,3+�P(,")#+ � 4#+�4�:�,3Kv,Z+�/k) � "46/�4�sG�k�0�»�U�B�j«6�6�kÈ0sv�j�k�0�k�
ÃGikoÊhjZjsGª!�^sCp�WG�¢©�p.�^�j¥Ghjd]¤�s?$¶�k!¶mJm�h.YFYbo¨hjZFg�i��`YÁaNikd�oµ_��^Z]\^¿6hjd�Y[\riBW5��p.Znp��
����� � 	 � � � 

	Z+�/r,Z2(+�46/�OQ)#+�465���)#+ � ,32R,3+�P(,")#+ �4#+q4�:�,3Kv,3+�/k) � "46/%4GsP�j~��¼�0�JÈ�«º�B���`s§�j�k~B���
ÃGikoÊhjZjs�ª��rs�p�WG� ©ºp��^�J¥�hJdF¤�sq$¶�tebg`h¶ÄGhjd[aNikdFo5p.WGm�hxi�aÝp4o¦_`�^ZF\r¿6h�d�Y[\riBW:pkmjm�h.Y]Y§oÊhjZFg`i��t�������
� 	 � � �  	3+�/1,323+�46/%OQ)#+q465 ��)#+ � ,Z2Z,3+�P(,")#+ � 4#+�4�:�,3Kv,Z+�/k) � "46/�4�sP�J�0�¼�kÈB�j«��B�k�0s§�J�B�k�0�
À�hjg`�^g�ikdFWPs0�:�^skp�W��,exY]p�qkp��r\l�0\ÅY�s&!��6ª¶p.Znp%Y[Z]dF_Gm�_`ZF_�d]h.Y����\4#+�[ �R)0) � ) � �8`N,9)#2R,R/%OQPR465���)#KMLlc#/1,32

� PJOW,3+�P(, � � )65 � � 	 �k5 :#)#2(O]/Q`qKF7X4#+�[ ��)#KMLN5],.-HO]/%I�s|uK�C�M¿kp�W�ÃGhjhj_��bhJWPs����Ýu �ÅY[hj¿�\^hJd ©ºm�\^hjW�m�h
�§_�¥��r\lY�g�hjdnY2sN!�o5Y�ZFhjd���p�o'skÄGp�¤kh.Y��k�0�n«����`�Bs§�J�B�k�0�
©�p.oÊhjZJs�w�� �8`N,"[�,.7JOs: +�4#+�[i4#+�465TI 7JO 7F) � 71Lq46/�OQ465?[#46/�4 73/�2(cAP(/�c�2R,.72�	!f���0\lY�iBW0}�< h.Y[�rhj�6s �§_�¥`�X�
{vi`�^s �xh.pB�0\rW�¤�sGÀ'pkYFY]pBmng0_GY�hjZFZ�Y�sP�J�B~B���
©�p.oÊhjZJs�w�� �	L#LN5 OQPR46/%OQ)#+Y7e) � 71Lq46/%OQ465 [#46/�4 73/�2(cAP(/�c�2R,.7 	 PR)#KMLlcY/1,32k:#2.4(L�`qOQPZ7 �pOQK^4�:�,�Ll2.)0P(,.7R73V
OQ+6: ��4#+q[ � 	 � ��!f���0\lY�iBW0}�< h.Y[�rhj�6s �§_�¥`�X�t{vi��rs �¬h�pB�0\rW�¤�sGÀ'pkYFYFpkm�g�_GY�hjZFZ�Y�sP�j�k~B���
©6h��0¤Bhj�x\Åm�qCs �,���k5 :#)#23O]/ `qKF7U�N!¶���0\ÅY[iBW�}%< h.Y[�rhj�6s �§_�¥��X��{vi��^s �¬h.pk�0\^W`¤�s6À'pkYFYFpkm�g�_GY�hjZFZ�Y�s��J�B~B~��

���



©6hJ¤Bhj¿Cs#!��rs6p�WG� g _�WGpk�0g�\Xs`w��Gu§¿6hjW�Z[} @FiB\^W:ikÄ�ZF\roÊ\^��p�ZF\riBW4\^WµZFhJoÊÄGiBdnp.�0d]hj�lp.ZF\riBWGp.�G��p�Z�p�¥GpkY[h.Y2�
� � /Q` 	3+A/r,323+�46/�OQ)#+�465���)#+ � ,32Z,Z+�P(,^)#+ � ,323I � 4#2m:�, "46/�4 �k4H70,.7Us�Ä�p�¤Bh�Y��k�BÈ�«º�0�JÈ0s§�J�B~B���
e?p�WGY�hj�Xsl!�� ¾��^sG{v�^\ �Cikdn�ts ���^s g pB��\lp0s?©G�^s �6p�@Fi���\lp0s?©G�^st©6hJ¤Bhj¿Cs8!!�^sGp�W�� ©6W�i���¤BdnpkYFY2s �4� � ,ZKfV
Lq)#2.465 "46/%4 �R4H70,97�� �8`N,9)#23I
� ^,97JOs:#+ �e4#+�[ 	3KMLN5],3Kv,Z+�/%46/�OQ)#+P�'ebg�hi$bhjW @np�oÊ\rW � {v_�o¨o¦\rW�¤6Y
�§_�¥����t{vi��rs �¬h.���bi6i�� {v\rZ��6s�{|p.�^\·aNikdFW�\Åp0sP�J�B�B���
�¶\rZFZ]hjdjs����·©G�xu ; m�\^hJW0Z%À�hjo¨iBdF��!¶mjm2h.YFYb\rW ÃCp.dF¤kh�}F©ºmjp��rhÊ{viBoÊÄ�_`Znp�Z]\^ikWP���6/Q` � +q+�c�465 � I&KfV
Lq)H7JOQcAK )#+ �8`N,9)#2Z,R/�OQPR465 �M71LN,9P(/Q7 ) � ��)#KMLlcY/1,32 � P�OW,3+qP(,�� � � ��� � ��s0ÃGh�m�ZF_�d]h ��iBZ]h.Y§\^WÊ{viko¦}
Ä�_`ZFhjd¶©�m2\^hjWGm2h6s�©6Ä�dF\rW�¤BhJd[}��KhJdF�lp.¤�s��U~B�0� �B�j«6���ks§�j�k�0�k�

�k�


