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j@ik_&l�pGe/x¹ghik�/lngk_&y�a4rf¢Ì�Gpm�q�]^`_53zghZ]_&e�l�pwr¥ih_&vGo|x�gk_�ighZ]o|x-awr¥¢ �mpG�u�]^`_�gkp@ghZ]_	��� �mpG�u�]^`_G·

$�¼z�zoqpm�/xh�q�mt]jGx-j`ik_&xh�]�qg-pw Xx¹�/l�Z�j@ ¯�/xhoupGe¤t]pme]_8_�,��A_&l�gkx[gkpsZ/j®�G_£ ¯pG�/e/y�ghZ]_8^`pOx�g-_-,�jmlng�l�pGikih_�r
xh�ApGe/y]jGe/l�_�oqe*ghZ]_8���Ê�GpG�u�]^`_- ¯pmi_:jGl�Z��4r¥¢ xh_&l�ghoupGe¤·~��pmih_&p4�G_�i:t4gkZ]_� ¯�Wx¹oupGe��]�]ik�WpOx¹_�ouxghp3¼]�]ou�uy
j�ghi�jwe/x¹ ¯pGik^sj4ghoupGe>gkZ/j4g@^`jGÂG_:x8ghZ/_�xh_&lngkoqpme/x8gkp½xh�qo|y�_�pGeÃ_&jml�ZÃpwgkZ]_�i:t�ghZz�/x3_�e/xh�]ikoqe]vJghZ/jwg	ghZ/_��
x¹gkj®�s�Wjwi�jw�u�q_&�Qghp`_&jml�Z�pGghZ]_&i&t]xhpG^`_�Z/p4³ �]ik_&xh_�ik�Ooue]v3ghZ]_&oqi�oqeOgh_&vGikoÅg��m·
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(e) (f)(c)(a) (b) (d)

Ç�ouvG�]ik_5�:�)1�Y[Z]_�¼/jGe/jweWj � xC�]ihpm¼]�u_�^�1¤gkZ]_-a4rf¢ ik_&l�pme/x¹ghik�/lngkoqpme	pw ºj8a4rf¢ l��]ih�m_&y3pG¼���_:lng~o|xXe]pGg~_&jGxh�G·
jO²-Y�jwÂm_3j*awr¥¢Äl��]ih�m_&y�pm¼���_&l�g`°<_G· v/·8j�¼/jGe/jweWjm² 3º¼A²�l���g£oqg5oqeOghp�x¹�uo|l�_&x<3¤l&²�y�ouvGoqghoA@�_3ghZ]_`xh�qo|l�_:x-3ºy/²
^`o4,�gkZ]_3y]oqvmoÅgko4@&_&y�xh�qo|l�_:x-3A_:²�ghZ]_	awr¥¢ ih_:l�pme/x�gkih�WlnghoupGe�ik_&xh�]�qgkx-oueJj�l��O�uoue/y�ikoul&jw�¨¼Wjwe/jGe/j]·¡ k²8*�xhoqe]v
j`xhZ/jw�A_5�]ikoqpmi�°¯_G· v/·~���-c¹²¡^`j®�*Z]_��u��ghpsik_&l�pme/x¹ghik�/lngk_&ysgkZ]_�l��/ih�m_&y�¼/jwe/jGe/j]·

+¡��g-pme]_�pG ¨gkZ]_8^sjwoue�y�oq»�l��]�qghou_&x[pG ¨gkZ]_8ih_:l�pme/x�gkih�WlnghoupGe*pw �j`awr¥¢ �mpG�u�]^`_� ¯ikpG^��4r¥¢Ìxh_&l�ghoupGe/x
°<_�oqghZ]_&i*Z]o|x¹ghpG�upGvmoul&jw��pmi�jw��gkpGi�jGy�oupGvmikjG�]Z]o|l&²3l�pG^`_:x` ¯ihpm^ ³�ZWj4g�³¡_Sl�jG�q��gkZ]_J¼/jGe/jweWj � xs�]ikpG¼]�u_�^
°<oq�u�u�/x�gkikjwgh_:y�oue $/vm�]ih_s�®�G²�1Ljsa4rf¢�l��/ih�m_&y�pG¼���_:lng�l&jwe�e]pGg-¼W_�ik_&l�pGe/x¹ghik�/l�gh_&y* ¯ikpG^Él�ikpmxkx�rfx¹_:lngkoqpme/x
³�oqghZ/pG��g�jGeO��jGy]y�oqghoupGeWjw�Qoqe] ¯pGik^`jwghoupGe¤·
Y[Z]_5jGl �O�]ouxhoqghoupGe*�/ihpGghp�l�pm�Wl�jGe*¼A_8y�_&xhoqvme]_&y*x¹p3ghZ/jwg¡oqg[oqe/l��q�Wy�_&x�xh�/l�Z*jmy]y�oqghoupGe/jG�Aoue� ¯pmih^sj4gkoqpme

�/ihp4�zo|y�_&y£¼z�£xhpG^`_'$Ay��/l�o|jw�|x&· $�e]_~³[j®�£oux¤ghp�x¹gho|l�Â�e/_�_&y]�q_:x¨oue8ghZ/_~^sj4gh_&iho|jw�m¼W_� ¯pGik_Lxh�qo|l�oue]v/t4jmx¤oqg�³�ou�q�
�/ihp4�zo|y�_8l�pGikik_&xh�Wpme/y�_�eWl�_&x[³�Z/oul�Z�gkZ]_�eJy�ikou�G_5ghZ/_�vG_&pG^`_�gkih�Or¥¼/jGxh_&y�ih_:l�pme/x�gkih�WlnghoupGe � �OtW�/t¨�&�]t¨�����V·
¸�p4³_&�G_&i&tWih_:l�pGeWx�gkih�/l�ghoupGeJl&jweJ¼A_@j®³�Âz³[jwi�yºt/�Wjwihgho|l��]�|jwik�q��oq e]_&_&y��u_&x£jwik_�e]pGg£pmi¹gkZ]pGvmpGe/jG�ºghp�ghZ]_
l���g¹gkoqe/v��]�|jwe]_¡pGi�oÅ We]_�_:y��q_Z]pG�u_&x�l�pm�q�|jw�Wx¹_m· !-e]pGghZ]_&i�³[j®�£oux�ghp�gkjGÂG_L�/Z]pwgkpGvGi�jw�/Z/xºpw �gkZ]_¡�]e/x¹gkjwoue]_:y
xh�]ih <jGl�_8pw XghZ/_	^sj4gk_�ikoujG��y��]ikoue]vsghZ/_3xh�qo|l�oue]v��]ikp�l�_:xhx&t/oue/l��Wy�oqe/v*j�ik_� ¯_&ih_&e/l�_�xh��x�gk_�^ $),�_&y�pme�ghZ]_
l�ih�mpG^`o|l�ikpwghpm^`_ � aO�zt¤aGa]t��:�C�¥·�!-�uouvGe]^`_�eOg8pw LghZ]_`�]Z]pGghpmvGi�jw�]Z/x��/xhoqe/v*gkZ]_`ih_� ¯_�ik_�e/l�_3xh�zx¹gh_&^ ³�ou�q�
gkZ]_�es�/ihp4�zo|y�_�j5�]Z]pwgkpGvmikjG�]Z]o|l�jw��awr¥¢Ê�GpG�u�]^`_[³�oÅgkZ`ghZ]_�ih_:jw�]vm_�pG^`_�ghik��pw AghZ]_�pG¼���_:lng~�]e/y]_�ix¹gh�Wy��Gt
_m· vW·[ghZ]_3¼]i�jwoueJj4 ªgh_&i�_-,Ogkikjmlngkoqpme� ¯ikpG^�ghZ/_3xhÂO�/�q��¼]��g�¼A_� ¯pmih_@x¹�uo|l�oue]v*jweWy�x�g�jwoue]oqe/v/·-Y[Zz�/x� ¯�/i¹gkZ]_�i
ik_&l�pGe/x¹ghik�/l�ghoupGe8pw �gkZ]_��®rf¢ÁZ/oux¹ghpm�qpmvGo|l�jw�Ox¹_:lngkoqpme/x¨oueOghp£j-vG_&pG^`_�gkiho|l�jG�q�u�5l�pGeWx¹o|x�gk_�eOg�awr¥¢Á�Gpm�q�/^@_¡l�jGe
¼A_�^sjmy�_-¼z�3oue/y�_&�W_&e/y]jGemg¡ih_&vGo|x�gkikjwghoupGe/xCpG ºghZ]_5�®rf¢Êxh_&l�ghoupGe/xL³�oÅgkZsghZ]_£l�pmihik_&xh�Wpme/y�oue]v5�]ik_��zoqpm�/xh�q�
jG�qouvGe/_&y��]Z]pwgkpGvmikjG�]Z/x&·
Ë Z]_&eJx¹�Wl�ZE�&)WÀn§<¬wÀn§¤jGy]y�oqghoupGeWjw�ºoue� ¯pGik^sj4ghoupGe�jw¼ApG�]g�ghZ]_�ik_&jG�ºvG_&pG^`_�gkih�spG �gkZ]_8pG¼���_:lng-�]eWy�_�i

x¹gh�Wy��Jo|x8j®�®jGoq�|jw¼/�q_mtQghZ]_s¼/jGe/jweWj � x��/ihpm¼]�q_&^ pG¼z�zoupG�/xh�q�Jy]pO_:x¹e�� g�jw�/�W_:jwi:· &�_��G_&i¹gkZ]_��u_&xkx&tºoÅg�o|x5e]pwg
jG�q³[j®��xL�Apmxkxhoq¼]�u_GtO ¯pmi¡�/ikjmlngho|l�jG�Qih_:jGxhpGe/x&tGgkp@y]ouxh�WpOx¹_5pG �x¹�Wl�Z�oue� ¯pGik^sj4gkoqpme¤·�cfe�ghZWj4g-l�jmx¹_mtmgkZ]_5pGe]�u�
oue� ¯pmih^sj4gkoqpmeJjw¼ApG��g�ghZ]_@vG_&pG^`_�gkih��pw XgkZ]_@¼]ikjGoqe�¼A_� ¯pmih_@x¹�uo|l�oue]v*o|x�vmoq�m_�e�¼z��ghZ]_`jweWj4ghpm^`oul&jw���J�
�mpG�u�]^`_G·
¸�_�ik_GtQpGe]_`l�pm�]�|y�Z/j®�G_�ghZ]pm�]vGZOg£ghZ/jwg£j�y�oqik_&l�g£jGe/yJx¹ghikoul�g�g�³¡pw ¯pm�uyJjG�]�]ikpmjml�Z¤t/e/jG^`_��u��ik_&l�pGe�r

x¹ghik�/l�ghoupGeJpG j*awr¥¢È�Gpm�q�/^@_3¼z�Jjw�uoqvme]^`_�eOg�pG ~ghZ]_s�®rf¢Èx¹_:lnghoupGeWx� ¯pm�q�up4³¡_&y�¼z��ghZ]_@ik_�vGo|x¹ghi�j4ghoupGe�pG 
gkZ]o|x5�GpG�u�]^`_@³�oÅgkZSgkZ]_sjwe/jwghpG^`o|l�jG�C�����Gpm�q�/^@_mtº³pm�]�|ySy�ouih_:lngk�q�J�/ihp4�zo|y�_3j�xhjwgho|x� <jmlngkpGik��ik_&xh�]�qg&·
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Y[Z/oux�ou^`�]�uoul�oÅgk�q��jGxkx¹�]^`_:x¡ghZ/jwg�_�oqghZ]_&i�ghZ/_�l�pG^`�]�]gh_&y��4r¥¢ gkikjGe/x¹ ¯pGik^`jwghoupGe/x¡³�ou�q��l�pG^`�A_�e/xkj4gk_5ghZ]_
i�jweWy�pG^ oue�r¥�]�ujGe]_�ghi�jwe/x¹ ¯pGik^sj4gkoqpme/x3y]�]_�ghp>ghZ]_Jjml��O�]o|x¹oqghoupGeÁ�]ikpzl�_&y��/ih_mtL³�Z]o|l�ZÁo|x`e]pGg`ik_&jG�qo|x¹gho|l
 ¯pmi-l��]ik�G_:y*pm¼���_&l�gkx&t]pGi[gkZ/j4g� ¯�/i¹gkZ]_�i�awr¥¢ _&�ujmx�gkoul5ik_�vmoux¹ghi�j4gkoqpme*^sj®�*l�pG^`�W_&e/xkj4gh_£ ¯pmi�ghZ]_8ik_&xho|y��/jw�
y]oux¹ghpmi¹gkoqpme/x�·
¸�p4³_&�G_�i:tz_�,�o|x�gkoqe]v`_&�ujmx�gkoul�ghi�jweWx� ¯pmih^sj4gkoqpme/x¡oq^`�]�u_�^`_&emgk_&y�oue�xh�/l�Z�jw�uvGpmihoqghZ/^`x[jGih_£pG¼z�zoqpm�/xh�q�

e/pwg~jGy]jG��gh_:yº·CÇ�oui�x�gXgkZ]_��	l�pGe/xho|y�_�iXouesj£xhou^@ou�|jwiX^sjwe]e/_�i�ghZ]_-a8y]oqik_&l�ghoupGe/x�pw ºxh�/jGl�_G·¨cfe`pm�]iX�/jwihgho|lnr
�/�ujGi��/ihpm¼]�q_&^�t4pGe]_[y�ouih_:lnghoupGe�°ªgkZ]_�pGe]_¡pGihghZ/pGvGpme/jw�Gghp£ghZ/_[l���g¹gkoqe/v£�/�ujGe]_:²��]�|j®��x�l��q_:jwik�q��j£y�o4.A_&ih_&emg
ikpG�u_G·C��pGik_�p4�m_�i:t: ¯ihpm^ j£^@_�ghZ]p�y�pm�qpmvGo|l�jG�O�ApGoueOgXpw W�zou_�³8tmoÅgLxhoq^`�]�u��ouvGe]pmih_:x�ghZ]_�jGl �O�]ouxhoqghoupGe@ih_:jw�uoÅg��
°µx¹_&_@xh_&l�ghoupGeÃ��·Ú�G²�·3}Xik_&l�ouxh_��u�GtQgkikjGe/x� ¯pmih^sjwghoupGe/x�ghZ/jwg8Z/j®�G_3pzl&l��]ikik_&ySy]�]ihoue]v�ghZ]_sjml��O�]o|x¹oqghoupGe>jwik_
l��q_:jwik�q�3pw ¤y�o4.A_&ih_&eOg~g��z�W_:x�tmghZ/jwgo|x-1Ca4rf¢3tGi�j4ghZ/_�iLxh^`pOpGghZ�jGe/ysjw�]�/�qou_&y@gkp8ghZ]_�³�Z]pG�u_-¼]i�jwoue¤tmpGi�4r¥¢
jGe/y�oqe/y]_��A_�e/y]jGeOg� ¯ihpm^ x¹_:lngkoqpme*gkp�x¹_:lnghoupGe¨·
Y[Z]_£�]ikpG�Apmxh_&y@ ¯�/xhoupGe�^`_�gkZ]p�y�pG�upGvm�3^`ou^`oul&x~gkZ]_£jml��O�]o|x¹oqghoupGe*�]ihp�l�_&y��]ik_-¼z�sl�pme/x¹o|y�_&ihoue]v�¼ApwgkZ

j�x¹gkjml�Â�pw [�4r¥¢ÈgkikjGe/x¹ ¯pGik^`jwghoupGe/x@°ªgkZ/j4g	l�pGikih_:x¹�ApGeWy�ghp�gkZ]_sy�ouxh�]�|jGl�_�^`_�eOgkx5pG LgkZ]_ !��Èx¹_:lngkoqpme/xk²
jGe/y�j@awr¥¢Ìghi�jwe/x¹ ¯pGik^sj4ghoupGe�l�pGikik_&xh�Wpme/y�oue]v	gkp@ghZ]_8ik_�vmoux¹ghi�j4gkoqpme�jwvOjwoue/x¹ggkZ]_	��� �Gpm�q�]^`_m·
��pmih_	�]ih_:l�o|x¹_&�q�mt/j4 ªgk_�i£jwe�oue]oÅgkoujG�¨ik_&l�pGe/x¹ghik�/lngkoqpme�pw CghZ]_@�®rf¢ xh_&lngkoqpme/x&t/³¡_	jw�qgh_&ihe/jwgh_8¼A_�g�³¡_�_&e

gkZ]_`l�pGikik_&lngkoqpme�pw ~gkZ]oux£ik_&l�pGe/x¹ghik�/lngk_&y !����Gpm�q�/^@_�°¯¼z��ih_:l�pm^@�/��ghoue]v�gkZ]_s�®rf¢�gkikjGe/x� ¯pmih^sjwghoupGe/x�²
jGe/y>j�awr¥¢Äik_�vmoux¹ghi�j4gkoqpmeJ³�oÅgkZ>ghZ]_����È�Gpm�q�/^@_m· +¡�Jy�pmoqe/v�gkZ]o|x�t¤³¡_`_�,��A_&lng8gkp�¼W_�g¹gh_&i8_&x¹ghou^sj4gh_
gkZ]_*i�jweWy�pG^)oqe]rV�]�|jwe/_�ghi�jweWx� ¯pmih^sj4gkoqpme/x�y��/_�ghpSghZ]_�jGl �m�/ouxhoÅgkoqpmeÃ�]ikpzl�_&y��/ih_mt�gkpGvm_�ghZ/_�i	³�oqghZ ghZ]_
ik_��|j4gkoq�m_-�ApmxhoÅgkoqpme�pw ºgkZ]_�ik_&l�pGe/x¹ghik�/l�gh_&y`�mpG�u�]^`_�³�oqghZ�ik_&xh�A_&lngghp3ghZ]_5��� �mpG�u�]^`_G·CY[Z]_5l�Z]pGo|l�_-pG 
gkZ]_`ghi�jweWx� ¯pmih^sj4gkoqpmeSxh_&jwi�l�Z½xh�/jml�_&x8y]�]ihoue]v�ghZ/_&xh_3 ¯�Wx¹oupGe¾�upOpm�/x&t¤e/jw^`_&�q�Sx¹gkjGi¹gkoqe/v�³�oqghZÃx¹ghikpGe]vm�q�
l�pGe/x¹ghi�jwoue]_:y�pGe]_:xS°¯oV· _G·ÈihouvGo|y/²�jGe/y xh�qouvGZOgk�q�¦ih_&�uj�,�oqe]vT°¯_�eWy�oqe/v ³�oqghZTjw»se]_Spme]_&x*¼WpGghZÊoueT�4r¥¢
jGe/yÃa4rf¢5²nt�oux	^`jmy�_*xh�/l�Z jmx8ghpS�]ih_:x¹_&ih�m_soqeOgk_�vGikoqg��Á°¯_m· vW·Sl�pme/x¹gkjweOg3xh�uoul�_sghZ]o|l�Âze]_&xkx�²5pw �gkZ]_ !��
xh_&l�ghoupGe/x&·�cfeÃpwgkZ]_�i�³¡pGi�y]x&t�³¡_*y�pme�� g3jw�u�qp4³�ghZ/_�!�� xh_&l�ghoupGe/x8ghpJ¼A_�x¹ghikpGe]vm�q�>y�_� ¯pmih^`_:y½¼A_� ¯pmih_
gkZ]_�oui-l�pmihik_&xh�ApGe/y�oue]vs��� x¹�uo|l�_&x[ZWj®�G_£¼W_&_�e��qp�l&jw�uo4@&_&y* ¯pGi-j@vGou�G_&e*gkikjGe/x� ¯pmih^sjwghoupGe�xh_&jGikl�Z�x¹�WjGl�_m·
c¥gCx¹Z]pm�]�|y8¼W_L�WpmoqeOgh_:y8pG�]g¨ghZWj4g¨gkZ]_~pm¼�gkjGoqe]_:y8ik_&xh�]�Åg�oux¨^	�/l�Z�^`pmih_CgkZ/jwe	xkj4gkoux¹ <jGl�ghpmih�mt:jG�ÅgkZ]pG�]vmZ

oqg-pGe/�q��ouez�Gpm�q�m_&x[j`x�g�jGl�Âspw ~�®rf¢ÌjweWy�awr¥¢ �uoue]_&jGi[ghi�jwe/x¹ ¯pGik^sj4ghoupGeWx�·
Ç�ouvG�]ik_	�:a�ou�q�u�/x¹ghi�j4gh_:x~gkZ]_£¼/jwe/jGe/j � x�]ihpm¼]�u_�^Ä³�oÅgkZ*pm�]i¡y/j4gkj/·Cc¥g[xhZ]p4³-x£°¯oue*¼]�u�]_:²~ghZ/_��m_�ihgho|l�jw�

l�_�eOghi�jw�[�uoqe/_�pw £ghZ]_ $/i�x¹gsawr¥¢Éik_&l�pGe/x¹ghik�/l�ghoupGe pG �gkZ]_ !�� �Gpm�q�/^@_Ã°<�ujmx�g�ikp4³ pw  $/vm�]ih_��O²3gkZ/j4g
l�pG�]�|yJ¼A_sl�pme/x¹o|y�_&ih_:ySjGx�gkZ]_sx¹�z^`^`_�ghik�Jj	,�o|x£pw LgkZ]_sl��z�uoqe/y]iho|l�jG��ik_&l�pGe/x¹ghik�/l�gh_&yJpG¼���_:lng&t�jwe/ySghZ]_
y]_� ¯pGik^sj4gkoqpme*pw �ghZ/oux��uoue]_�°¯oue�ih_:y/²¡j4 ªgh_&i[ghZ]_5 ¯�Wx¹oupGe�1~j`l��]ih�4jwgh�]ik_8jw�]�A_&jGikx[l��u_&jGih�u�G·
Ç�ouvG�]ik_�����l�pG^`�/jGih_:x�ghZ]_`ik_&xh�]�Åg8pG gkZ]_@ ¯�/x¹oupGe>�/xhoqe/v�pm�]i�jw�/�]ihpOjGl�ZSjGe/y>j�x¹ghi�jwouvGZOg£g�³pG ¯pG�|y

jG�]�]ikpmjml�Z¤·[c¥g£xhZ]p4³-x	°<^@o|y]y��u_@ihp4³�²[j�y�oqik_&l�g�ik_�vGo|x¹ghi�j4ghoupGe��/xhoue]v�jw»`e/_8ghi�jwe/x¹ ¯pGik^sx�pw XgkZ]_	ik_&l�pGe�r
x¹ghik�/l�gh_&y !����Gpm�q�]^`_@³�oÅgkZSgkZ]_������mpG�u�]^`_Gt¤l�pG^`�/jwik_&y�ghp�ghZ]_ $/eWjw�Cih_:x¹�/�Åg5�/xhoqe]v� ¯�/xhoqpme½�upzpG�/x
°<¼WpGg¹gkpG^2ikp4³�²n·XY[Z]o|xxhZ]p4³-xLghZ/jwg[j@y�ouih_:lng¡awr¥¢ jw»`e/_�gkikjGe/x� ¯pmih^sjwghoupGeso|xpm¼z�OoupG�Wx¹�u�3e/pwg�x¹��»�l�oq_&emg
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