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^`_Ba]cfegc¿cfibkblmegnjnwadoSz|��v�nf_ba�oba]�yvfa]a��yzU���F�dnw�yv`�yzÀ�)_begxr��cj��sb_��
��erx�tJvj�M^!advfl��y�����
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^`_baÃÂ�iBobkbibvV�¤ÄhadiBnwvjerqb����kbcja]vj�JtJnf��vj�ºÅ;ÂBÄÆ��Ç�erc�t�ÈÊÉ~erxg�ynw�yqbqba±_BaËtË�~��Ì�t4nwa]vÍÎ a]vfadqbÉy�I�Ãoba�nwa]��nw��vdÏ-ÂBÄ��ÐegcptykbxgaÑnw�(cfadsutyvwt4nwa]xÒ��oba�nwadvflmerqba�nw_Ba+Óbi��Ô�yzÕa]xga]�dnfvf��q
qba]iBnfvfegqb��cªtyqboÖnf_bahÓuiF�Ö�Jz£tyxrx»ty��nweÒ��aÆqBa]iBnfvferqB��cªz|vj��l�nw_ba�Â�ibq«k��mlmaËtycjibvfegqb�Õnf_baÆvftJnwa
�yz�qba]iBnfvfegqb���×_utyvj��a]oÃ�]ibvjvfadq~n�Å Î`Î Ç�tyqboÊqbadiBnwvftyx¸�]ibvjvfadq~n�ÅZÄ Î ÇÖegq~nfa]vfty�dnfer��qbcMÌ¿egnw_
oba]iBnfvf��qBc]Ï
^`_begcØnf_ba]cjercÙ}uvjcjnmoba]cj�]vjerkÚa]cMt'lmadnf_b��o�nf_utJnØvfadlM�I�ya]cMt'vftJnwa�obads{adqbobadqb�]a0egq
nw_ba

sb_b�ynf�JÛ�lÜiBxgnwegsbxrega]v`nweglMaÝ�ËtyxgerkbvftJnweg��q6ÏÝ^`_Berc¸Ì�tJc�adcfcja]q�nwertyx)z|��v�nw_baÙ}uvjcjnÝÂBÄÆ�-sbibkbxger�]t4Û
nwer�yq
�yz`nw_Ba Î`Î qbadiBnwvjerqb�:Óui��ÞtJqbo
Ì¿erxgxªkÚa«ibcja]oÞerq
nf_ba«oba�nwa]vjlMegqutJnfer��q��yz¿nw_ba�Ä Î
qba]iBnfvfegqb�SÓbi��{Ï«^`_bamlM�Foba]x)iBcfa]o�erq+nw_begc��d��vfvja]��nwer�yq�egc�oBercf�dibcfcja]o�tJqbo�nf_baMvja]cjibxgnferqb�
vfa]�d��qbcVnwvfiB�dnweg��qSs{advjz|��vjlÖtyqB�]a¸sbvja]cfadq�nwa]o2Ï
^£�0a]qb_btyqb�]a«nf_ba�Ä Î cjer��qbtyx;ß!à�á Î x§egcÜtyoboBa]o
nw�:nw_ba���â×�ÙÏ0ÄÆt Î xQÌ�tycÝ�]��qbcjerobadvfado

tyc�t�s{��cjcfegkbxraÙtJobobegnfeg�yaÜ�]��q�nwtyerqbegqb��à�á Î x)tyqBo�tJq'egq���a]cVnweg��tJnweg��q��yzQnw_baÙsBvf�Fobib�dnfer��q��Jzâäã ÄÆtperq�nw_BaÖ��âw�-vfad�]ervj�]ibxrtJnweg��q�xr�F��s�egc�oBa]cf�dvfegk{ado6Ï âäã Äht�sbvf�Fobib��nwer�yq'Ì§tyc¸z|��ibqbo+nw�
k{a¸nw�yxra]vftykbxÒ�«xr�IÌ8tyqboSnw_begc`vfa]cjibxgnfa]o:erq�nw_ba�obad�]ercjer��q�nf�ÖtyoBoÑÄht Î xGnw�Ùnw_baÕ��âå�ÜÏQ^`_berc
tyobobeÒnwer�yqÑ��tË��aÕnw_baÜsÚ��cjcferkBerxreÒn��p�yz®sbvj��obiB�]erqB� âäã ÄÆtMÌ¿eÒnw_begqÑnw_BaÙ��âå�"tyc¸t«xg�DÌLadqba]vj�y�
�]��q�n×tJerqbadvVÛ�xga]cjc`�ËtyxgerkbvftJnweg��q«cf�yibvf�dayÏ®^`_baÕtyqutyxÒ��cjerc`�yz!cfiB�×_0tÙcf��iBvf�]a�erc`sBvfa]cja]q�nwado6Ï
�hsB��vwtyoBerqb�¸�yzÚnw_Ba�qBa]iBnfvf��qØnwvftyqbcfsÚ��vVn®�]�Foba¿erq«æ2ç�èUéÆê£çÀßFnf_ba�ÂBÄÆ�ë�]��xgx�tykÚ��vftJnweg��q6ìíc

�yîm�]e�tJxQï:��q�nwa Î tyvfxg�:sbty�×É4ty��ayß£nw�pz|ibxg}bx®tyxrx)��i�nwcjnwtyqbobegqb�Svfa]�~ibegvfadlMadq~nfcÝegc�oBa]cf�dvfegk{ado
tyqbo(obadnwtyerxga]o6Ï Î ��lmsutyvjercf�yqbcÙ�yz�cjerlÜiBx�tJnfa]o�qbadiBnwvj��q´nfvwtyqbcjs{�yvjnØÌ¿egnf_(obtJn×t'tyvfapsbvja�Û
cfa]q�nfa]o6Ï�ðh��vfada]lma]q�nherc`��advj�S���F��o6ß�Ì¿egnw_pnw_BaÕ�I��advwtyxgxGqba]i�nwvf�yqÑ�ËtJsBnwibvjaÕa�îm�]eradqb�d�Ssbvja�Û
ober��nwa]o�nf�MkÚadnjnwa]v`nf_utyq:ñ�ò«Ï
^`_badcfaÙtyqbtyxg�Fcfadc¸tyvjaÕ�d��lÜkbegqba]oÑÌ¿eÒnw_ÑtÖlMa�nw_b�Fo:Ì¿_Ber�×_0a��ytJxriutJnfa]c�nw_baÕxrad�ya]xgcÆ�yz)vft4Û

ober��tJ�dnweÒ��aÜ�d��q�n×tylmerqbtyq�nwc¸erq0nf_bam��âå�ÜÏÜ^`_begc�tyxrxg�DÌ¿chnw_baØqbadiBnwvftyx)�]ibvjvfadq~n�egq~nfa]vfty�dnfer��q
kuty�×É~��vf�yibqbo�z|vf��lósb_b�Jnw�Fobercjerq�nwad��vwtJnfer��q'erq
nf_ba���âå��nw��kÚa«�]tyxr�dibx�tJnfa]o6Ï�^`_BercÜkutJ�×É�Û
��vf��iBqboÜercUôBÈDõ�Ïö��÷�ôyøbÏöùuÅ�ú�û;üyû;ýþÇf÷�ÿ��BÏöùuÅ�ú��Iú]ýþÇ�qbadiBnwvj��qbcÀegqÝnw_Ba�a]q�nwegvfa§��âå��outJn×tJcfadn]ßyÌ¿_beg�×_
erc`a]�~ibeÒ�Jtyxradq~n`nf�m�BÏ ��õ�õ�÷��BÏ �y��ùuÅ�ú�û;üyû;ýþÇf÷��BÏ ��ÈDñbÅ�ú��Iú]ýþÇ����Q�y���y�MÂBÂbï�Ï
�UegqutyxrxÒ��ßGnw_BaÖz|ibxrxQô���õ�ÏgÈMoutË�FcÜ�yz���âå��outJnwtSz|vj��lÐÂBÄ���ercÝtyqutyxÒ�Fcfa]o���eg�FerqB�0tÑÄ Î

Óui����Jz¿È�Ï ñ���÷���Ïöø~�BÅ�ú�û;üyûäýþÇj÷��BÏÒÈD�bÅäú��Dú]ýþÇ����Q�y�y���pÂbÂbï�Ï	�Ô_ba]q+�d��lÜkbegqba]o0Ì¿eÒnw_0nw_Ba Î`Î
Óui���lmaËtJcfibvja]lma]q�n�z|vf��l�ÂBÄ��Üß2nf_berc¸vja]cjibxgn¸egc¸ad�FeroBa]qb�daMt4n�nw_bam�FÏ ù�
Þxgad��adxUnw_btJn�cf��xrtyv
qba]iBnfvfegqb��cÆ�ycf�]egxrxrtJnwa¸nw�«ty�dnfeg��aÕÓ»tË����ibvjc�obibvjerqb�Mnw_baderv
�j�yibvfqba��:nf�Önw_Ba��®tyvjnf_+tyqboÑnf_utJn
nw_ba�sbvja]obeg�dnwado��§�ª�J�����mÂbÂbï����Êqba]iBnfvfegqb�mÓbi��perc`�d��vfvja]��nËÏ
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�Uegvfcjnfxg�yß76�Ì§��iBxro(xrerÉJa�nw�+nw_utyqBÉ�lÝ��cfiBs{advj�Fercj��vÖÄ�er�×É98yadxrxra���z|��vØ_begcØibq�Ì�tË��advfegqb�
cfibsbsÚ��vVnËßbadqb�]��iBvwty��adlMadq�nÆtJqbo:�yiberoutJqb�]aJÏ®�ha¸_utyc¿kÚa]adq:egqbcjnfvfiblma]q�n×tJx2erq�nf_ba¸�]��lmsbxga�Û
nwer�yqS�JzUnw_Berc`nw_badcfegc]Ï"6�tyxrcj�ØÌ¿egcf_Snw�Ønw_utyqBÉ«nw_ba��ynf_ba]v�lMadlÜkÚa]vfc¿�yz!nw_baÝ�h�Fz|��vfoS��vf�yibs;:
�¸tI�ya<��tyvjÉÚß{ÂFnfad�ya��§egxrxradv]ß>=�ad��vf��a�����iB�Ëtycdß@?�tJnfaA�uvftylMaJßCB�eg��qb�J��egq:�¸tJe;ßuÄ�er�×É3��a]cjn
ÅNtBÏíÉ»Ï tBÏ6ï:v]Ï£æ2ç£è!éÆê£ç�Ç�tyqbo'ï:egÉya��§�IÌ¿xga]vØÅ Ì¿_b��cjnwtyvjnfa]o+lMaÕ��q0nw_BercÆsbtJnw_+tyc�tyq�ibq�Û
oba]vj��vwtyoBiutJnwa�lMtyq��Ö�yaËtyvjcÆty�y�~Ç�Ï)^`_baderv`�d��lÜkbegqba]oSÉ~qb�IÌ¿xra]oB��ayßuadq~nf_~ibcfertycfl½tyqBo:cja]qbcja
�yzU_~iblm��ibv�Å|�]xgiboba]�Mtyq����yqbaEDDÇÙ_utyc¿lÖtJoba�Ì§�yvfÉ~erqb�ØÌ¿egnf_�nw_badl½tØsBxraËtJcfibvjayÏ
�§a���a]vjxg�<F¿����adv£oBa]cfadvj�ya]cÀlÝ�Ænw_utyqBÉFc£z|��v���vf��tyqbercjerqb�`lÕ��z|vfad�FiBa]q�nU�Fercjegnfc�nf��ÂFibobkbibvV��ß

tyqboÑÂ�_utyvjeUïS��cfc¿z|��v¿_ba]xgsberqB�mlma¸Ì¿_ba]q�6§���yn¿nf_ba]vjayÏ§^`_btyqbÉ~c�tyxgcf�Ønw�M�!a�nwaA=�vj��q~k{ad�×_
z|��v`a]qbcjibvfegqb�Ønw_utJnG6ª�]��iBxroStyxgÌ§tË�Fc�vja]xÒ�«��qpnw_ba��d��lMsBiBnwadv`cj�Fcjnfa]lmcÆtJnÆ�h�Fz|��vfo2Ï
8�tylma]c Î tJlMadvf��q+tyqBo�Ä�a]egxÀï:� Î tyibxgad��ß�lÝ�Sz|a]xgxr�IÌL��vftyobiutJnfaÜcjnfibobadq~nfc]ß£_utË��aÙkÚ�ynw_

lÖtyoBaQÌª��vfÉ~egqb�Æ��qÙÂBÄ��±lÜiB�×_ÜlM�yvfaQa]qH�j�I��tJkbxraJÏ58�tylma]c£Ì�tycUtyxgÌ§tË�FcUvfa]tyoB��nw��nwiBnf��v£lMa
erqÖnf_ba�Ì�tË�Fc¿�yz£�{ðI�LßutyqBoScjs{adqbo�nw_ba¸�F�]�]tycfeg��qutyxÚoutË�«�yq«nw_ba¸cjxr��sÚa]c��yv§nw_bahzZtyervVÌ�tË�Fc]Ï
��a]vja]É«ÂFÌ§ada,Jdad��ßK8y��_bqLF¿��kÚa]vjnfc]ß Î tJvf��xK���F��obxgeNM{a�tyqBo:�htyobeO�uadvf��tyqBe6tyxgx2lMtyoba¸xreÒz|a

erqMÂ�ibobkBibvj�mlm��vfa¿a]qP�j�D��tykbxgayÏ)^`_utyqBÉFc§tyxrcj�¸nw�Õnf_ba¿a]q�nwegvfah�
�QÄhÄÃ�yvf��ibs2ßCF¿er�×_M�hadxrlma]v
tyqbo:ï:erÉJaÝ��vfty���IÌ¿cfÉ��yÏ
ïS��sbtyvfadq~nfch_btI�yaÕkÚa]adq0tÙ�]�yqbcjnwtyq�nÆcj��ibvf�da��yzÀxg�D�ya�tyqbopcfibsBs{��vVnËß»qb�yn¿�yqbxg�Mz|��v�nw_ba

obibvwt4nwer�yq«�yz�nw_begc�nw_badcfegc]ßbkbi�n`z|��v�lÝ�Ma]q�nwegvfa¸xgegz|ayÏQ6ª�]tyqbqb�Jn`nw_utyqBÉMnw_Ba]l�adqb��ib�y_6Ï®^`_berc
nw_badcferc¿egc`oba]obeg�ËtJnfa]opnw�Ùnw_Ba]lSÏ
�UegqutyxrxÒ��ßR6§Ì§�yibxro:xrerÉJa¸nw�Ønw_utyqBÉ:�htØz|�yvÆtyxgx6_badvÆxr�I�yayß»cfibsBs{��vVn�tJqboÑsut4nweradqb�]aJß»a]cfsÚa�Û

�]e�tJxrxg�Merqpnw_Ba�xrtycjn¿Ìªa]adÉFcÆ�yzUÌ¿vjegnwegqb�bÏ
6§xg���yÉÖz|��vjÌ§tyvjoSnf�Mcjs{adqboberqB�Mnw_Ba�vja]cVnÆ�yzUlÝ�pxreÒz|a
Ì¿egnw_p_badv]Ï
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^`_begc�nf_ba]cjercÝoBercf�dibcfcja]cÜÌª��vfÉ+ob�yqbaÖk��+nw_baÖtyiBnf_b��v���q
tpÌ¿erobamvwtyqB��aÖ�yzªnw��sBer�]c�z|��v
nw_baÝÂBÄ����d��xrxrtykÚ��vwtJnfer��qÖobervja]�dnfa]oSnw�IÌ�tJvfobc�nw_baÕlMa]tycfibvja]lma]q�nh�yzUnf_baÝqbadiBnwvftyx��]ibvjvfadq~n
erq�nwadvwty��nwer�yq6ÏÀðLcf_b�yvjn��I��a]vV�FeradÌ@�yz!nf_berc�nf_ba]cjerc¿qb�IÌ8z|�yxrxr�IÌ¿cU:
Î _utys�nwa]vÙÈÝk{ad��erqbchÌ¿egnw_+tJq��D�ya]vV��egadÌ��yz®nw_baÝvfer�×_�cjibkV�jad�dn��yzQcf��xrtyvÆqBa]iBnfvferqB��c¸tyqbo

sbvfadcfa]q�nfc�nw_baÆô����yaËtyvª��xroMa]qbeg��lÖt��yz6nf_ba�cj��x�tyv®qbadiBnwvjerqb�Ýsbvf��kBxra]lSÏUðëkbvfegadzGoBercf�dibcfcjer��q
�yz�qbadiBnwvjerqb����cf�derxgx�tJnfer��qbcÝercm��eg�ya]q6ß`tJqbo´nf_baÑvja]cfiBxgnwcmsbvjer��vÙnw�'nw_ba0ÂBÄ���aå��s{advferlma]q�n
cfiblmlÖtJvfercja]o6Ï
Î _utys�nwa]v��ÝoBa]cf�dvfegk{adc¿nf_ba�ÂBÄÆ��a���sÚa]vjerlma]q�n`erq�cj��lma�obadnwtyerx2tyqbopsbvja]cfadq�nwc`nw_ba�}bvfcjn

vfa]cjibxgnfc`z|vf��l nw_baÕÂBÄÆ���]��xgx�tykÚ��vftJnweg��q6ß~sbibkbxgercj_ba]op��q'ÈIùJnf_�8yiBqbayß{�y����È�Ï
Î _utys�nwa]vQô¸sbvja]cfadq�nwcªnf_ba��hegcjnw�yvj� Î tJxrerkBvwtJnfer��q«ÅN� Î ð�Ç�Ï�^`_begc®erc®t��Qï:^´nferlmerqb���]tyxre Û

kbvwtJnfer��qÙÌ¿_beg�×_MÌ§tyc®Ì¿vfegnjnwadqMk��Ùnw_BaÆtyi�nw_b��vdÏW6änQvfadlM�I��adcªnf_baÆ�Qï:^´nwerlmerqB�¸�ËtyxgerkbvftJnweg��q
oba]sÚa]qboBa]qb�daÖ��q'nw_bam�Qï:^"vfa]tyob��i�nÕ_Bercjnf��vj�yÏÖ�¿nwegxrercjerqb�Mnw_baM� Î ðÕß£vja]�d��qbcjnfvfib��nweg��q��Jz
_ber��_:tyqbo:xr�IÌ@vftJnwa��ËtJxrerkBvwtJnfer��q�cj��ibvf�da]cherc��]��qbcjerobadvfado�tyqboSnw_baderv¿sbi>JUJ]xregqb�mk{ad_utË��eg��ibv
a���sbx�tJerqbado6Ï Î ��qB}boba]qb�daperq�nf_ba��Qï:^¤nweglMegqb�:�]tyxregkbvwt4nwer�yq�egcÝvfadcjnf��vfado6ß®tyxrxg�IÌ¿erqb�pnw_ba
ibqb�]advjnwtyerq�nwega]c`egqSqBa]iBnfvferqB�mvja]�d��qbcjnfvfib��nweg��q:nf�mkÚa�a]cVnwerlMtJnfa]o6Ï
Î _utys�nwa]vÆø�sbvfadcfa]q�nfcÕtM�]��lmsutyvjercf�yq0k{a�n�Ì§ada]q+qbadiBnwvj��q+outJn×t0Å|n×tJÉya]q+t4z nwa]vÆcwtyxÒn�_utyo

k{ada]q�tJoboba]o´nw��nf_ba:��âå��ÇmtyqBoëæ2ç�èUéÆê£çÀß§nw_BaÑ�yîm�]ertyx`�]�yxrx�tJk{��vftJnweg��qÞï:�yq~nfa Î tyvjxr�
suty�×É4ty��aJÏ�^`_ba'tyiBnf_b��v�_utJc�k{ada]qÃvfa]cjs{�yqbcfegkbxraÑz|�yvÖnw_ba+qbadiBnwvj��qÊnwvftyqbcfsÚ��vVnp�]�Foba�erq
æ6ç�è!éÆê£çÔz|vf�ylónf_ba��]��lmlma]qb�da]lma]q�nÙ�yz¿nw_BercÝnf_ba]cjercÙtyqBo´t0�d��qbcjerobadvwtykbxga�tylm��ibq�nÜ�Jz
aUM{��vjn®_utJcªkÚa]adqMcjs{adq~nªk��Ùnw_ba�tyi�nw_b��v®ibsB��vwtyoBerqb�¸nw_Ba��d��oBaÆtJz nfa]v)eÒnwc)erqBegnwertyxBeglMsBxra]lma]qFÛ
n×tJnfer��q6Ï Î ��lmsutyvjercf�yqbcØk{a�n�Ì§ada]q�out4n×t�tJqboÃæ2ç�èUéhê!ç@cj_b�IÌº���F��o´ty��vja]a]lma]q�nØÌ¿_beg�×_
cf_b��iBxroÞk{a�eglMsBvf�I��adoÞz|iBvjnw_Ba]vÙÌ¿_ba]q(lm��vfa�sbvja]�dercfa��ysBnweg�Ëtyx`tJqboÞa]qbadvf�y���]tyxregkbvwt4nwer�yqbc
k{ad�]��lma�tË�ytJerx�tJkbxraJÏ
Î _utys�nwa]vhñÜsbvja]cfadq�nwc�tmï:�yq~nfa Î tyvfxg�ÙcjnwiBoB��nw�Øa]cVnweglÖtJnfa�nw_ba�tJlM��iBq~n¿�Jz âäã ÄhtÙnf_utJn

Ì§��iBxro
kÚa«sbvj��obiB�]a]o�egq�nf_ba���âå��vfad�]egvf�]iBx�tJnfer��q�xr�F��s�eÒz¿ÄÆt Î xQÌ�tJcÜibcfadoÞtycÝnf_ba«cwtJxgn
tyobobeÒnweg�yaperq´nf_baScwtyxÒnMsB_utycfaÑ�yzÆnf_baÑaå�BsÚa]vjerlma]q�nËÏ âäã Äht�sbvj��oBib�dnfer��q(ercØz|��ibqbo(nw��k{a
ty�]�da]sBnwtykbxg�Sxg�DÌ�ß{xra]tyoberqB�Mnw�Mnw_baÝtysbsbvj�D�JtyxUtyqbo0oBa]sbxg�D�Flma]q�n��JzQÄÆt Î x!erq:nf_baÙ��âå����q
�yùJnw_:ïÑtË�yßÚ�y���BÈ�Ï



Î _utys�nwa]vÜÿÑsbvfadcfadq~nfcÙnw_ba�tJqutyxg�FcjercÝ�Jz�ty�dnfeg�JtJnwado âäã ÄhtÑerq�nf_ba���âå�ÜÏ0^`_BercÝÌ§tycÙtyq
ibqutyq�nweg�]egsutJnwadoÔk{adqbad}bnS�yzÝtyoboBerqb�(ÄÆt Î xÆnw��nw_Ba���â×�ÙÏX=¸�F��oÔty�yvfa]adlMadq�n:kÚadn�Ìªa]adq
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erq�nwadvwty��nwer�yq�vwtJnfayÏ
Î _utys�nwa]v®ù¸sbvja]cja]q�nwcQcfib�×_Mt�lmaËtycjibvfadlMadq~nQibcjerqb��nf_ba`a��Fnfa]qbobadoÖxgerÉyadxreg_b���Fo�lMa�nw_b�Fo6Ï
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ÂBÄ��L�]��xgx�tykÚ��vwt4nwer�yqÖvfadcfibxÒnwcdÏ
�UegqutyxrxÒ��ßF�×_utysBnfa]v`�ØcfiblmlÖtJvfercja]c�nf_ba�cfer�yqbeg}u�]tyq�n`�]�yqb�]xgibcfeg��qbc¿�yz£nw_begc�nw_badcfercdÏ
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�FÏgÈ ^`_baÜÂ�Ä�����a�nwa]��nw��v ÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï ��È

��ÏgÈyÏgÈ ^`_baÕÂBÄÆ���)xra]��nwvj��qber�dcÞÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï �yô
��ÏgÈyÏ � ^`_ba1��tJnwadvÆÂ~��cVnwadlMcpÏ�ÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï �yÿ

�FÏ � Äha]i�nwvfegqb�/6�q~nfa]vfty�dnfer��qbc¿egqSÂBÄ�� Ï�ÏÕÏ�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï ���
��Ï �FÏgÈ ^`_ba Î _utyvj��a]o Î ibvjvfa]q�n�6�q�nwa]vfty�dnfer��q Ï�ÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï ���
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��Ï �FÏöø ðÆq�nfeÒÛ Ä�a]iBnfvfegqb��6�q�nwa]vfty�dnfer��qBc(Ï�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï ôBÈ

�FÏ ô �®_btycfadcÆ�yz£nw_baÕÂBÄÆ���U��s{advfeglMadq~n ÏÕÏ�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï ôBÈ
�FÏöø ÂBÄ���ï:ðÆÄ Ï�Ï�Ï�Ï�Ï�ÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï ô�ô
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�FÏ ñ ^`_baA�!ervfcVn`F�adcfibxÒnwc�z|vj��l½ÂBÄÆ� ÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï ôyø
� sutvi&��mfpUlEc�gEz��Ae>dom�yQgPeCl�c	g��^�����j� ���

ô�ÏgÈ �ªïS^@^`erlmerqb� Î tJxrerkBvwtJnfer��qMerq:ÂBÄ�� Ï�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï ô��
ôBÏgÈyÏgÈ �)xrad�dnwvj��qbeg�]c Î tyxgerkbvftJnweg��q+Åo� Î ð�ÇMÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï ô��
ôBÏgÈyÏ � �)_b�ynf�JÛ�lÜiBxgnwegsbxrega]v Î tyxgerkbvftJnweg��q+ÅN� Î ð�ÇÝÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï øbÈ

ô�Ï � ^`_baÝ��er��_�� â ðÆqb��lMtyxÒ� ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï øbÈ
ôBÏ �FÏgÈ Î _utyvfty�dnfa]vjercfegqb�Ünw_Ba�ðhqb��lMtyxg��Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï ø�ø

ô�Ï ô ^`_baÝ� Î ð�ï:��oBa]x Ï�ÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï ø~ñ
ô�Ïöø 6�lMsbxga]lma]q�n×t4nwer�yq��yz!nf_ba�� Î ð ÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï ø��

ôBÏöøBÏgÈ ^`_ba�� Î ð�F¿ðÆð�Â�ibkBsbvf�F�]adcfcf�yv ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï ø��
ôBÏöøBÏ � �UtJvwtylmadnfa]v¿��adnfa]vjlMegqutJnweg��q Ï�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï ñ��

ô�Ï ñ �!a]vVz|��vflMtyqb�da��yzUnf_ba�� Î ð Ï�Ï�ÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï ñ�ñ
ôBÏ ñFÏgÈ � Î ð`=��£a]obadcjnwtyxvF�adcfibxÒnwc ÏÕÏ�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï ñ�ñ
ôBÏ ñFÏ � Äha�ÌT� â ��ercjnfvfegkbiBnweg��qbc:ÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï ñ��
ôBÏ ñFÏ ô �UeÒnfnwadv`�!advjz|��vjlÖtJqb�]a½Ï�ÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï ÿBÈ
ôBÏ ñFÏöø �G��qb�Ø^£a]vflºÂFn×tykBerxreÒn��«tJqboLqQtJxreroBegn�� Ï�ÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï ÿ�ñ

ô�Ï ÿ �ÆtyvjoBÌ�tJvfaÝÂ���xri�nwer�yqbc+ÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï ÿ�õ
ôBÏ ÿ�ÏgÈ �u��vf�da]oLF¿aËtyob�yiBnÞÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï ÿ�õ
ôBÏ ÿ�Ï � Î �F��xregqb� Ï�Ï�ÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï ÿ��

ô�Ï õ Î ��qb�]xgibcfeg��qbc½Ï�Ï�Ï�Ï�ÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï ÿ��
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øBÏgÈ 6�q~nfvf�Fobib��nwer�yq8Ï�Ï�Ï�Ï�ÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï õ�È
øBÏ � Äha]i�nwvf�yqbchegq:ÂBÄ���ï:ðÆÄ ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï õ��

øbÏ �FÏgÈ 6�lmsbxradlMadq~nwtJnweg��q«�yzUÄha�Ì��®ÄÆ�1�Uc"Ï�Ï�ÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï õ��
øbÏ �FÏ � ÅZq2ß�Z2Ç"6�q�nwadvwty��nwer�yqbc´Ï�Ï�ÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï õ��
øbÏ �FÏ ô ^`_ba à\� Î x Î tycj�ËtyobauF¿a]cfsÚ��qbcja Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï õyô

øBÏ ô ^`_ba â á â Î z�Ä�a]iBnfvf��q Î tyxgerkbvftJnweg��qpÂ���iBvf�]ahÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï õyÿ
øbÏ ô�ÏgÈ â á â Î z�Â��yibvf�daA��tJ�×ÉF�yvf��ibqBobcÐÏ�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï õyÿ

øBÏöø Äha]i�nwvf�yqÑ�¸tJnwt Î ��lMsbtyvfegcf��q½Ï�ÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï õ�õ
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øbÏöøBÏgÈ â á â Î z�Â��yibvf�daAF¿ibqbc Ï�ÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï õyù
øbÏöøBÏ � ÂBÄÆ��ïSð�Ä Î ��qB}u�yibvwtJnfer��q-ÏÕÏ�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï õyù
øbÏöøBÏ ô �¸tJnwtØÂ�a]xga]�dnfer��qpÏ�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï ù��
øbÏöøBÏöø ÄhadiBnwvj��qS^!vftyqbcfsÚ��vVn Ï�ÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï ù�ô
øbÏöøBÏ ñ ÄhadiBnwvj��q Î tysBnwiBvfa<F�adcfsÚ��qbcjamÏ�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï ù�ÿ
øbÏöøBÏ ÿ ÄhadiBnwvj��q:��adnwad�dnfer��qL�Àîm�]eradqb�d�SÏ�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï ���

øBÏ ñ Î ��qb�]xgibcfeg��qbc½Ï�Ï�Ï�Ï�ÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï ��ô
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c;c�¡ ���

ñFÏgÈ 6�q~nfvf�Fobib��nwer�yq8Ï�Ï�Ï�Ï�ÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï ��ñ
ñFÏ � ï:��q�nwa Î tyvfxg�mÂFnwiBoberadc Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï ��õ

ñ�Ï �FÏgÈ ZuÛ¢F�tË�pÂFnfiboberadc�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï ��ù
ñ�Ï �FÏ � ÄhadiBnwvj��qÑÂFnwiboBera]cÕÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï ���

ñFÏ ô F�adcfibxÒnwcÜÏ�ÏÕÏ�Ï�Ï�Ï�Ï�ÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�ÏÔÈI���
ñ�Ï ô�ÏgÈ F¿a]obib�derqb�Ùnf_ba<�»ada]o�£��§xrada]oS^UtyqBÉÚìíc��5M{a]��nÞÏÕÏ�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�ÏÔÈI��ô

ñFÏöø Î ��qb�]xgibcfeg��qbc½Ï�Ï�Ï�Ï�ÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�ÏÔÈI��ô
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ÿ�ÏgÈ 6�q~nfvf�Fobib��nwer�yq8Ï�Ï�Ï�Ï�ÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�ÏÔÈI��ñ
ÿ�Ï � ðÆ�dnfeg�JtJnfer��q��yz âäã ÄÆt ÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�ÏÔÈI��ÿ
ÿ�Ï ô ðÆqutyxÒ�Fcferc¿�yz!ðÆ��nweÒ�yt4nwa]o âäã Ähtm�¸t4n×t�ÏÕÏ�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�ÏÔÈI��ÿ

ÿBÏ ô�ÏgÈ ï:e �Begqb�Ùerq�nf_ba���âå� Ï�ÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�ÏÔÈI��ù
ÿBÏ ô�Ï � ��ercVnwvjerkbiBnfer��q Î ��lMsbtyvfegcf��qbc Ï�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�ÏÔÈI��ù
ÿBÏ ô�Ï ô �¿ð¸ïÑÄ Î iBnÆÂBty�dvfeÒ}u�]a�ÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�ÏÔÈ�ÈIô
ÿBÏ ô�Ïöø Î tyxg�]ibxrtJnwegqb�Ýnw_Ba Î i�nª�Àîm�]ega]qb����z|��v âäã ÄÆt��À��adq�nwc0Ï�Ï�ÏÕÏ�ÏÕÏ�ÏÔÈ�ÈËø

ÿ�Ïöø Î ��qb�]xgibcfeg��qbc½Ï�Ï�Ï�Ï�ÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�Ï�ÏÕÏ�Ï�ÏÕÏ�ÏÕÏ�ÏÔÈ�ÈDõ
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�BÏgÈIò�tJn§tyxrxbcj��x�tJvQvftyobege;ßyÌ¿_beg�×_Ö��eÒ��adcª�d��qB}uobadqb�]ahnw_utJn®nf_bahlm�Foba]xuegcQegqbobada]oÖoBa]cf�dvfegkberqb�
k{�ynf_�nw_ba�erq�nfa]vfeg��v`tyqBo:aå��nfa]vjer��v`�yz£nw_BaÝÂFibqÑ�d��vfvja]�dnfxg�yÏ
ðÆlm��qb�mnw_baÝlÖtyq��Ssbvja]obeg�dnweg��qbchlÖtyoBaÝk��Ñcj��x�tJvhlm��oBa]xrc�erc�nw_baÕqba]i�nwvfegqb�ÖÓuiF�Ñz|vj��l

nw_ba'Â�iBq6Ï Äha]i�nwvfegqb��cdßÆkÚ��vfqÔerq�nf_ba+�]��vja+�yzÕnf_ba'Â�ibq2ß�sbvf�I�FeroBa�t�lmaËtyqBc«nw�Þsbvf�yk{a
nw_baSerq�nwadvfeg��vÙobervja]��nwxg�yÏ±^`_ba��´tyxrcj��adcf�ËtJs{aSnw_baÑÂ�ibq´�FiBer�×É~xg�yß`tyvfvjeg�FerqB�+tJnMnf_baj�QtJvjnw_
tysbsbvj�I��eglÖtJnfa]xÒ�ÖùÜlmerq~iBnfa]c`t4z nwa]vªnw_baderv��dvfaËt4nwer�yq6Ï)^`_berc§erc�egq�cjn×tJvfÉÖ�d��q�nwvftycjn`Ì¿eÒnw_�xreg��_�n
z|vf��l nw_baÕÂ�ibq2ßbÌ¿_ber�×_S�Ëtyqpn×tJÉya�nwa]qBc��Jz!nf_b��ibcftyqbobc��yz£��aËtJvfc¿nw�Øa���egn`nf_baÕÂ�ibq6Ï
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Ê/Ëw· �$%/)��AÒÐÏÐ+1Ñ�2WÒ
Ó�#&% ¸º¹,»±+1Ò
Ó�0 +1#32W4
�Uer��iBvfaÙÈ�ÏöôÙcf_b�IÌ¿chnf_ba�sbvfadober��nwa]oSqbadiBnwvjerqb�ØÓui��pz|vj��l�nw_Bau�§�ª�J�����MÂbÂbï�Ï{Â�egqb�]aØÈE��ÿ�õ�ß
a���s{advfeglMadq~nfc¿_utË��a�k{ada]qS�]��qboBib�dnfa]o:nf�ØlMa]tycfibvja¸nw_badcfa�Óui���a]cdÏ
�§ad�ËtyibcjaMqBa]iBnfvferqB��c�erq�nwadvwty��n¸Ì§a]tyÉ~xg��nw_Bad�'tyvjaÜ��a]vV�+obegîm�dibxgn¸nf�:oba�nwad�dnËÏm^£�S�I�ya]vVÛ

�]��lma«nw_begcÜsbvj��kbxradl:ß®qbadiBnwvjerqb��oBadnwad�dnf��vfcmibcfibtyxrxÒ��adlMsbxg�I��xrtyvf��aMn×tyvj��adnØlMtycfcja]cmtyqbo
ty�]�diblÜibxrtJnwa�out4n×t+�D�ya]vmxr��qB�'sÚa]vjer�FobcØ�yzÆnferlmayÏ(�ÆzÆnf_baSqba]iBnfvfegqb�+a���s{advfeglMadq~nfcmnf_utJn
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_utË��a�k{ada]qSkbiberxÒn�nw�Øout4nwayß�nw_badvfaÕtyvfa�n�Ìª�MoBercjnferqb��n`n��Fs{adc,:Qvwtyobeg���×_Ba]lmer�ËtJx{aå�BsÚa]vjerlma]q�nwc
tyqbo�Ì�t4nwa]v ÍÎ a]vja]qbÉJ�I�:aå��s{advferlma]q�nfc]Ï
½'¾�¿Y¾r½ À �)¶�³ ¨¿²Ú���!¢ ³ ²G�®­4Á�Â�ÃÝ��¡»³V¢ �£¥§¦B�
FhtyoBer�F�×_ba]lmer�]tyx�a���sÚa]vfeglMadq�nwcUi�nwerxgercjaªt¿n×tyvj��adnUlÖt4nwa]vje�tyx�Ì¿_Ber�×_ÜqbadiBnwvjerqb�ycUerq�nfa]vwtJ�dn£Ì¿egnw_
nw�Üsbvj��oBib�]aÆtÝobeNM{a]vja]q�n�adxradlMadq~n]Ï)^`_baÆnwtyvf��a�n�lMtJnwadvfertyxuerc®n��Fsber�]tyxrxÒ�Øa���s{�ycfa]o�z|��vªtÝsÚa�Û
vfer�FoÖ�Jz�cfad�ya]vftyx6Ì§ada]É~c�tyqbo«nf_ba]qptycjcwtË��adoSz|�yvªnw_Ba�a]xga]lma]q�n`sbvj��obiB�]a]o2Ï)^`_ba¸erq�nwad��vwt4nwa]o
qba]iBnfvfegqb�mÓbi��:�ËtyqSnw_badqÑkÚaÕegqBz|a]vjvfa]o:kbiBnhqb�Öcjs{ad�dnfvwtyxªÅZ�Jnw_badv�nf_utyq:nf_bvfadcf_b�yxro»Çåß{obegvfad��Û
nwer�yqutyxB�yvÀnwerlma§�Jtyvje�tJnfer��qpÅ|cf_b�yvjnwadv)nw_utyqØnw_Ba�aå��s{��cjibvfa¿nweglMaËÇ!erq�z|��vflMtJnweg��qÝegc)��kBnwtyerqbado6Ï
�Ô_badqÖsbvja]cfadq�nwerqB�Õvja]cfiBxgnwcdß�vftyobeg���×_badlMeg�Ëtyx�a���sÚa]vfeglMadq�nwc®�]��lmlm��qbxg�Õibcja�Â��yx�tyv®Ä�a]i�Û

nwvfegqb����qbegnfc+Å;ÂBÄh��ÇåÏ¿��qba+ÂBÄh� erc«ad�FibtyxÆnw�ÊÈË� " à\���Ëtys�nwibvja]c�sÚa]v«n×tJvf��a�nptJnw�yl sÚa]v
cfa]�d��qbo6Ï
sAtIi&�jc	°±iVpUl�eiÄ�i �AtQd�c�g�mfnIi,��Å;¡5iVgHmf°±iVn@l
^`_baÖ}uvjcjnÙaå�BsÚa]vjerlma]q�nÝnf��obadnfa]��nÙcf��xrtyv�qba]iBnfvfegqb��cÝÌ§tycÜsbeg��qbada]vfado�k�� F�tË�
�¸tË�Ferc�8yv]Ï
tyqbo0ibcja]o à�9 Î x!tyc�nw_ba�n×tyvj��adn�Ý ÈD�Eß;Ï�^`_baÜaå��s{advferlma]q�nhÌ�tychxr�F�ËtJnfa]o:erq:nf_baÜ����lma]cjnwtyÉya
=���xgo«ïSerqbaJßuÂ���i�nw_p�¸tyÉJ�yn×tBß�tJn�tÝoba]s�nw_��yzGø�ù�ñy��z|adadn]Ïªÿ�ÈDñ�nf��qbqbadc��yz Î â Î xgã§Ì�tyc§ibcfado
tycÕnf_baMnwtyvf��a�nÜlMtJnwadvfertyx;Ï�^`_baMqba]i�nwvfegqb�0egq~nfa]vfty�dnfer��q�iBnwegxrercja]o+Ì�tJcÝnw_baM�]��q��ya]vfcjer��q��Jz
à�9 Î x�erq�nw�Ùà�9wðhv,:

ÕP×($(à�9 Î xÆ&  " $(à�9wðÆv
^`_berc¿vfa]ty�dnfer��qS_utychtmnf_bvfadcf_b�yxroS�yz)�BÏöùBÈËøQïSaUq�tyqboÑegc`nw_badvfadz|�yvfa�cfa]qBcfegnfeg�ya�nf�ÖtyxgxGcf��xrtyv
qba]iBnfvfegqb��cØa����]adsBnÖnf_bapxr�IÌªa]v49��§aSxrerqBa�tyqbo(nw_ba3����qBa]iBnfvferqB��c]Ï(ðÆq±tyqutyxÒ��cjercÙ�yzÝÈI��ù
a��Fnwvfty�dnfer��qbc¿lMtyoba¸kÚadn�Ìªa]adqÑðÆsBvferxUÈE��õy�ØtyqboÑïÑtË��ÈE���yøjÝ ÈD�Eß���eg�ya]c�tÙ�Ëtys�nwibvjaÕvftJnwa¸�yz¢:

��) ñyÿ¿÷���)gÈIÿbÅ�Ç�ÈrÉSÈ�) ÇG÷��*)ÒÈIÿuÅ=ÇAÊiÇS) Ç�ÂBÄÆ�
^`_ba<���Q�y�����mÂbÂbï Ý��HßGsbvfadober��nwc�tÙ�Ëtys�nwibvjaÕvftJnwa¸�yz¢:

õ�)öÿ 3 ]�Ë à" ]�Ë ] ÂBÄÆ�
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sAtIi Æ e>dodfmokv° ��Å;¡5iVgHmf°±iVn@lPp!ÌAb;� Æ �%Í Æ �$ Ô ��§¦ e¥nvx Æ h�|
=�tyxgxregibl a���sÚa]vfeglMadq�nwc]ß�nw_bvja]a+�yz�Ì¿_ber�×_Ô_utË�ya�kÚa]adqëibqBoba]vVn×tyÉJa]qënf��outJnfayß�tJvfa0��advj�
cferlmerxrtyv�erq�sbvjerqb�dersbxgaÖnw��nw_BaS�×_Bxr��vjerqba«aå��s{advferlma]q�n]Ï�^`_baperq�nwadvwty��nwer�yq�iBnwegxrercja]o�egcÝnw_ba
�]��q���advfcjer��q:�yz~9 ] =�tÙerq�nf�49 ] =¸a�:

ÕP×�$:9 ] =�t &  " $:9 ] =¸a
^`_bercÀvjaËty��nweg��qÙ_utyc)tÆnf_bvfadcf_b�yxroØ�yzÚ�BÏ �yô�ô®ï:a�qÃtyqboÜnf_ba]vjadz|��vja�nw_ba`��tJxrxregibl@aå�BsÚa]vjerlma]q�nwc
tyvfaÜcja]qbcjegnfeg��aÜnf�ptyxrx£cf�yibvf�da]c¸�yzQcf�yx�tyvhqba]iBnfvfegqb��c]Ï�^`_begc�ercÆ�ya]vV�0erlmsÚ��vjnwtyq�nËß{tyc�nw_ba<���
Óui��ÑercÆ�ya]vj�:nweg��_�nwxg�S�d��qbcjnfvwtyegqba]o�k��Ñxriblmerqb�ycfegn��«lMa]tycfibvja]lma]q�nwc�tJqbo�sbvfadober��nwado0Ì¿egnw_
tÙ�ya]vV�pxr�IÌ8iBqb�]advjn×tJerq�n���Å�ÎÙÈDòØÇ�Ï
ðÆxÒnw_b�yib��_
tJxrx)nw_bvja]a«aå��s{advferlma]q�nfcÝiBnferxregcfaØnw_baMcwtylmaÖegq�nwa]vfty�dnfer��q2ß!nw_BaMz|��vjló�Jz�nw_ba

��tyxrxgeriblÐn×tyvj��adn�oBeNM{a]vfcÖ�]��qbcjerobadvwtykBxg�@ÅZkÚadn�Ìªa]a]q8Â�ð`=(�-tJqbo�nw_ba��Jnw_badvÖn�Ì§��Ç�Ï�^`_berc
lÖtyÉJa]c«nf_ba+cj�Fcjnfa]lMtJnweg�]c��yzÕaËty�×_Ãa���sÚa]vjerlma]q�npvwtJnf_ba]v�oBeNM{a]vfadq�nËßÆegqÊsutyvVnwer�dibx�tJv]ß¿cj�FcVÛ
nwa]lMtJnfer�]cÕvfadcfibxÒnwerqB�Ñz|vf��l nw_Ba�lMa�nw_b�FobcÜibcja]o�nw�+tJcfcwtË��nw_ba 9 ] =¸a«egq�nw_ba 9 ] =�t�Ï+^`_ba
Â�ð`=<�ëa���s{advfeglMadq~n²ÝþÈIôHß®iBcfa]cÝñy�«nw�yqbqba]c��yz§��tyxgxreriBlºlMa�n×tyx)tJc�nf_baÙn×tyvj��adn]ßGÌ¿_berxgaÝnw_ba
=�ðª�v�I�WB¬ÝþÈËø�ß®tyqBo±=�Ä��¬Ý ÈIñHß)a���sÚa]vjerlma]q�nwc�ibcjaMôy�BÏ ôÖnf��qbqbadc��yz§qbtJnwibvftyxÀ��tJxrxregibl½erq
_~�Fobvj���×_Bxr��vjer�¸cf�yxriBnfer��qptyc`nf_ba¸n×tyvj��adn]Ï
^`_baÕ�D�ya]vftyxrx�vfadcfibxÒnhz|vj��l�Â�ð`=(�`ß»z|vj��l�õy�ØvfibqBchn×tJÉya]q:z|vf��l 8�tyq~iutJvj�'ÈE�����Ùnw�Ö����Û

nw��kÚa]v¸ÈE�����LÝ ÈIôPß\ÝþÈIÿ�ßNßuercU:
õ�ñ�)öø 3�9 Ë [" � Ë � Å�Ç�ÈrÉSÈ�) Ç 3bà Ë á" à Ë [ Å�ÇAÊ*Ç;) Ç`ÂBÄh�

^`_baÆ�I��advwtyxgx»vfa]cjibxgnªz|vf��lX=¸ð��I�I�WBÜß�z|vf�yl¤ÿ�ñ�vjibqbcªnwtyÉyadq«z|vf��l ï:tI�SÈE���BÈ�nf��8�tyq~iutJvj�
ÈE����õ$ÝþÈËø�ßNßuercU:

õ�õ�) ñ¿÷±ÿ*) �bÅ�Ç�ÈrÉSÈ�) Ç 3 ãfË à" ãfË 9 Å�ÇAÊ*ÇS) Ç�Â�ÄÆ�
^`_ba:�I�ya]vwtJxrx¿vfadcfibxÒnMz|vj��l =�Ä��ÜßÀz|vf��l ÈE��vjibqbcØn×tyÉJa]q´z|vj��l ïÑtË�ÔÈE���yù+nf� 8�tyq~iutJvj�
�y������ÝþÈDñHß7ÝþÈDõPßNßuercU:

ÿ�ñ�)öù 3 ]f[|Ë â"�Ï Ë � Å=ÇAÈrÉSÈ�) Ç 3bà Ë ã" à Ë � Å=Ç�Ê*ÇS) Ç§ÂBÄÆ�
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6�q(�d��q�nwvftycjnØnw��nf_ba]cja:vja]cfiBxgnwcdßQnf_ba����Q�y���y��ÂBÂbï sBvfa]oBer�dnfer��qÁÝÅ��ßÕÅ z|��vÙtyxgxªnw_Ba:tJk{�I��a
vfa]cjibxgnfc×Ç�ercU:
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tJnfa]v ÍÎ advfa]qBÉy�I�ÑoBadnwad�dnf��vfc¿oba�nwa]��nÆqBa]iBnfvferqB��c¿k~�«qba]iBnfvfegqb�JÛ�adxrad�dnwvj��qpcf�]tJnfnfa]vfegqb�>:

ÕZÕ7$2 " & ÕZÕ7$: "
6äzUnw_BaÕcj�ËtJnjnwa]vja]o:a]xrad�dnfvf��qSerc¿a]qBa]vf�yadnweg��a]qb��iB��_6ß»egn¿Ì¿erxgx2sbvj��oBib�]a ÍÎ a]vja]qbÉJ�D�:vwtJobe�tJnfer��q2Ï
ÍÎ a]vfadqbÉy�I�ÖvwtyobertJnweg��qmerc§adlMeÒnfnfa]oMÌ¿_Ba]qptÝ�×_utJvf��ado�sutyvjnfer�dxra`nwvftI�ya]xgc§nw_bvj��ib��_«tÝlMadoberiBl
zZtycjnfa]v�nw_utyq�nw_baªcfsÚa]adoÙtJn£Ì¿_ber�×_Õxrer�y_~n£sbvj��suty��tJnwadc£nf_bvf��iB��_Õnf_baªlma]oBeriblSÏ�^`_ba�q~iblÜkÚa]v
�yz ÍÎ a]vja]qbÉJ�D�0sb_b�ynf��qbc�adlMeÒnfnwadoÑsÚa]v�iBqbegnhnwvwtJ�×É:xga]qb�ynf_0sÚa]vÆiBqbegnhÌ�tË��adxradqb�ynw_+egcÆ��eÒ��a]q
k~� Ý ÈIùHß�: Ö âw×Ö Ø Ö�Ù«Ú �^Û(Ü�Ý âÙ â Þ ÈYß Èà â Y â!á
Ì¿_ba]vjaYÜ:erc£nw_baª}uqba`cjnfvfib��nwibvja`�]��qBcjn×tJq~n]ß à erc£nw_ba§vfadz|vfty�dnfeg�ya�erqboBa��Ý�yz»nw_ba�lma]oBeribl�tyqboÝ�erc`nf_baÝ�×_utJvf��aÕ�yzUnf_baÝvja]x�t4nweg�Fegcjnweg��sutyvVnweg�]xraJÏ�^`_baÕxrer�y_~n�egc�adlMeÒnfnfa]oÑegqÑtm�]��qBaÕ�yzÀ_utyxgz
tyqb��xgaª¹�â Ú �]�yc " ] ÅVÈ�ã à Y!Ç�ÏW�»�yv�tyq«adxrad�dnwvj��q«egqÖÌ�t4nwa]vªÌ¿egnw_�ñDÛ×ÈDñ)ïSaUq>�yz�É~egqbadnfer�Æadqba]vj�y�
tyk{�yiBn¸�y�y� ÍÎ advfa]qBÉy�I�0sb_B�ynw��qBc]ßÚk{a�n�Ì§ada]q���ñy�Mtyqbo0ÿy���Àqblpß{sÚa]v�ï:aUq�tyvfaÕa]lmegnjnwa]o:tJn
t ÍÎ advfadqbÉy�I�S�]��qBaÕtJqb��xra¸�JzUø~� Ü Ï
^`_ba ÍÎ a]vja]qbÉJ�D�mxger��_�n)sbvj��oBib�]adoÖerc®oba�nwad�dnwadoÖk��mtyqMtyvfvftË�Ù�yz{sb_b�ynf�JÛ�lÜiBxgnwegsbxrega]v�nwibkÚa]c

ÅN�Qï:^`c×ÇåÏ«^`_badcfaÖoBadnwad�dnf��vfc�nw_badvfa�z|��vfamobadnfa]��nÜqbadiBnwvjerqb��c�egq�vjaËtyxÀnferlmayßGlMtyÉ~erqb��nw_Ba]l
cfa]qBcfegnfeg�yaÕnw�m�JtyvfertJnweg��qbc`�F�]�]iBvfvfegqb�Ö�I�ya]vÆcj_b��vVnhnferlma�Û�cj�Ëtyxga]c¿cfiB�×_+tycÆoutË��Û�qBer��_�n�aUM{a]��nwc]Ï
^`_ba ÍÎ advfa]qBÉy�I�Öxger��_�nQtyxgcf�Õtyxrxg�IÌ¿cQegqBz|��vjlÖtJnfer��qØtJk{��i�nQnf_ba�a]qbadvf�y�MtyqboMobervja]��nwer�yqM�yz{nw_ba
obadnfa]�dnfa]o:qba]iBnfvfegqb�Ùnw�Øk{a�egqBz|a]vjvfa]o â ÏäråKë÷ö÷í�îHõoë_ó�æVìÖêPë
ýEñúðoë^ö\ìÖñòóUïHí�ø�õoë¶ïHõoñ�ìÖñòü�ñòì�ù�ç�ìÖêPë÷õoëWë�����ë÷ðoña� ë¶ï,ìÖõOí�ðoëWö¢ðÖë÷ýPñ�ìÖë÷ý6èOñ�ìÖê`ìÖêPë~éHðäõ�ìOýEër� óUï�êõfìoðäí�ìÖñòóUïGìÖêHí�ìOìÖêPë5ïPë¶îPìoðÖñòïPó,õOýEë¢ìÖë÷ö¢ìoë÷ý§èKë¶ðÖëWí�ö\ìÖîHí�øúøúùµæ ðoóy� ìoêHë�ë�îPï>�
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¢i¡�®��k¥��v¡��/���k�W�2¡�«�6T�(���(§K�k��«i¡1��¡$�k�(��¢i§/���2«"¡ ���(¡�¼i��¥8½ z . ½`�2�(»z . E ® � � bc �°�±³² . 8'M"©kM5	2:



ÄÇÆ�È|ÉËÊyÌPÍ/ÎjÎRÏvÐPÍ�É�Ñ{Ê ÉVÒÔÓÕÏMÊyÊÃÍ×Ö Ø�ÑMØ�Ú ÐPÛ�Í(Ñ�ÉËÊ Ä#À
ú`��«"­ �/ô6�`¢-�k��«"¡�M"©ÁM
Mn���]§(¢i¡�¯��n�W�(�(¡M�k¥`¢-�(½�¤���«�³��2®���¡�¼ u9@�ÂZu�? ½Ç­�¢E²+��­�¢i�Ã­�� ²���¡�¼8�G~· E � aRQh:d����¤�«i������¯��2�H±�¥��(¡ z IHa z . E §(«"�º�
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¡��2¼"¥$�^�W¤��/§/���k¢i�8�W¥`¢i¤��5:�¢i¡�®Ë�k¥���SVð Ê�Ê�ñ ��	WM~�=�×²�¤��(�W�2­��(¡$�k�/© µ ¥��P¸�¹MùÕ¢i¡�®µÌi���W�d¸+« @
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Sum(NHit)

Sum(Energy(s))

Global Trigger

Test Time

Calibration

Triggers

Tape

PMT Cables

.

.

.

Front End Card
Bipolar

ADCs

VME

CMOS

SNO 

HV Power
1/Crate

Low Voltage

Power

1/Rack

(64 per Crate)
Daughter Card

(HV Control)

(18 Slots)

via SNO

Backplane

Memory

PMTIC

SNO Crate End

Trigger Card
CTC

Translator / Isolator Card
XL2

Backplane

16 per Crate

Custom

(Time Bus)

(Analog Sums)

SNO Rack (1 or 2 Crates) / Rack

Trigger Cables

VME - Data - Backplane
21 Slots 

XL1

XL1

XL1

MVME167

SBC

Timing Rack

Bit3 

Interface

Bit3 

Interface

Mac Console

Master Trigger (D)
Test Time Counters

Dead Time
GPS Link
Event Tagging

GPS
RCVR

SURF

UG

4 km
Fiber

Central Sum(Energy)

Central Sum(NHit)

Master Trigger (A)

Trigger Generation

Trigger Utility Board

NIM
CAMAC

Interface to: LEDs

Sun Ultra

High Speed Data

Path 

(1-4 Crates, ~30m)
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ª^«F´B¶K´B³n·r²W°±¾*ÅO¯`´µ²W³Ú´µ¶KÅ1¶±¶z¬Q¾uÌ;­B¬QÇÑ´B³@¯±²*Åq®y²W¾*½;­B¬y¯±¬¨¬yÍ1¬Q³@¯�Ì@Ë�¯±«F¬�
dÙ��uÎ�¥²W°^¯`«F¬3¸;¹�º�¬S¼n½&¬y°±´µ¾*¬y³\¯d¯`«;¬3½F°z´B¾*Å1°zËÚ½F«@Ën¶z´B®y¶�¯`°z´BÏWÏW¬y°7ÿr¯±«F¬Úïv���Z³F¶�¹6%6��ªd¸Ñ¯±°±´µÏ �
ÏW¬Q°
�Þ«¥Å1¶8Å�¯�Ëx½F´µ®}Å1­D¯±«F°±¬y¶±«F²1­BÇ ²1·7ïv�|¹�%���ªd¸&Î�Ù�¶8ÅO³¥Å1­µËx¶z´B¶Þ¯±«F°±¬y¶±«F²1­BÇF¶�Å1°z¬Ú¯�Ëx½F´B®QÅ1­B­ÐË
¾uÆF®"«�«F´µÏW«F¬y°h¯`«FÅ1³�¯`«;´B¶3ÿíÆF¶zÆ¥Å1­B­ÐËÑÅ1Ì,² Í1¬qÀ���¹6%6��ªd¸t�mÕ&¯±«F¬Þ¯±°±´BÏ1ÏW¬Q°d®}Å1³�Ì&¬Þ®Q²W³F¶z´BÇF¬y°±¬yÇ
¯`²8Ì&¬8ïv���s� ¬��*®y´B¬y³\¯hÅ1³;ÇÑ¯±°±´BÏ1ÏW¬Q°×´µ³F¬K��®y´B¬Q³;®Q´B¬y¶K³F¬Q¬yÇ�³F²1¯KÌ,¬ ®Q²W³;¶±´BÇ;¬Q°±¬yÇIÎ

ü��næv����ës���-ìíî}ì�æ ìíä,å��±ü��,���
ª^«F¬�¸;¹�º ÇF¬S¯`¬y®y¯`²1°�´B¶�Ì,²1¯±«�®Q²W³@¯±°±²W­µ­B¬QÇéÅ1³FÇ ¾�²W³F´Ð¯`²W°z¬QÇ Íx´BÅ ÅMÆF¶z¬Q°�´B³@¯±¬Q°z·íÅO®Q¬�½F°z² �
ÏW°`Å1¾ ®QÅ1­B­µ¬QÇ�¸h%dÙ�/^ó�ÿ�¸;¹aº�%�Å1°zÇ;ÛDÅ1°±¬uÙh®QØ\ÆF´µ¶±´µ¯±´B²W³�Å1³FÇ�/K¬}Å1Ç;²WÆ;¯7óD²W³@¯±°±²W­g�SÎ¨ñZÍW¬y³@¯
ÌFÆF´B­µÇF´B³;Ï�´B¶ ½,¬Q°z·r²1°±¾�¬QÇ�Ì@Ë�Å�¸nÆ;³��d­µ¯`°±Å9�"ïuÛ�²W°zÊx¶]¯"ÅO¯±´B²W³�°±Æ;³F³F´B³;ÏÑ¯±«F¬,zp¬SÍW¬Q³@¯3ÌFÆF´B­µÇF¬Q°K{
½F°±²WÏ1°`Å1¾ÑÎR
aÆ;°±´B³;Ïa½&¬y°±´µ²nÇF¶�²O·&¶zÆF¶z¯`Å1´B³;¬QÇ�«F´BÏW«q°±ÅO¯`¬D´B³q¯`«F¬^Ç;¬y¯`¬y®y¯±²W°Z¯`«F¬KÌFÆ;´B­BÇ;¬Q°Z®QÅ1³8Ì&¬
² Í1¬Q°]ÛK«F¬Q­µ¾*¬yÇ�Å1³FÇÑ·íÅ1´B­&¯`²�ÌFÆF´B­µÇ�·rÆF­B­w¬SÍW¬Q³@¯±¶QÎ���³;·r²W°z¾ÚÅb¯`´B²1³�³F²1¯hÅ1¶±¶z´BÏW³;¬QÇ~¯±²ÚÅ8¶±½,¬Q®y´µÖ¥®
¬yÍW¬y³@¯q´B¶ ÛK°±´Ð¯±¯`¬y³M²WÆn¯uÅ1¶ÞÅ1³�²W°±½F«FÅ1³ ¬yÍ1¬Q³@¯}ÎÑª^«F´µ¶Þ´µ¶Þ½,²1¯`¬y³@¯`´UÅO­B­µË~ÍW¬y°zË�Ç¥Å1³FÏW¬y°±²WÆ;¶uÅ1¶
¯`«F¬*°±¬Q¶zÆF­µ¯±´B³FÏ~½¥Å1°]¯`´UÅO­�¬SÍW¬y³\¯±¶�Å1°±¬*´B³FÇF´µ¶z¯±´B³FÏWÆ;´B¶±«FÅ1ÌF­B¬u·r°z²W¾ ·rÆF­B­$¬SÍW¬Q³@¯±¶QÎf�¥²W°z¯±ÆF³¥ÅO¯±¬Q­µË1Õ
¯`«F´µ¶�´B¶aÅ�°`Å1°z¬3²x®Q®QÆ;°±°±¬y³F®Q¬8ÆF³;ÇF¬Q°¨³F²1°±¾*Å1­-²1½&¬y°`ÅO¯±´B³FÏ*®Q²W³FÇ;´µ¯`´µ²W³F¶�Å1³FÇ|´B¶�¬Q¶z¯±´B¾*ÅO¯`¬yÇ�¯`²
®Q²W³@¯`°z´BÌFÆn¯`¬¨¯`²�Å8¹�%���ªd¸Ñ¬Q°z°±²W°^²O·=���;ÎÐï4� ¿ÁÀ��bÃ�Î
�^�]���g� �M�a��� �t¡;�(£v�N�d©x¡;�&� ©

ª^«F¬h¸;¹aº Ç;¬y¯`¬y®y¯±²W°$®}Å1³F³;²1¯$¯`²W­µ¬Q°`Åb¯`¬×³F²1°±¾*Å1­F­B¬SÍW¬y­B¶�²1·&ÆF°`ÅO³F´BÆF¾ Å1³FÇq¯`«F²1°±´BÆ;¾ Å1¶�¯`«;¬Q¶±¬
¬Q­B¬y¾*¬y³@¯`¶$®}Å1³�®Q°z¬}ÅO¯±¬dÅ1³*´µ°±°z¬QÇFÆF®y´BÌF­µ¬×Ì¥Å1®"Ê\ÏW°z²WÆF³FÇ�¯`²¨¯`«;¬h³F¬yÆ;¯`°±Å1­¥®QÆ;°±°±¬y³@¯�¶z´BÏW³FÅ1­ Î-ª^«F´B¶
ÛK´B­B­¥Ì,¬�Ç;´B¶±®yÆF¶±¶z¬QÇ�´µ³Ú¾�²W°±¬KÇF¬S¯"Å1´µ­,­BÅO¯`¬y°QÎZª(²3¾�´B³;´B¾�´B¶±¬×¯±«F¬d½&²1¯±¬Q³@¯`´BÅ1­0Ì¥Å1®"Ê\ÏW°z²WÆF³FÇIÕx¯`«F¬
ÇF¬y¯±¬Q®y¯±²W°ZÛDÅ1¶�®Q²W³;¶z¯`°zÆF®y¯±¬QÇ8ÛK´µ¯±«q¾ÚÅO¯±¬Q°z´UÅ1­µ¶(ÛK«F´µ®"«8«¥Å1ÇuÍW¬y°zËq­µ².Û ­µ¬yÍ1¬Q­B¶t²1·0¯`«F²W°z´BÆF¾ÔÅ1³FÇ
ÆF°`Å1³;´BÆF¾ÑÎZª^«F¬¨®y­B¬}ÅO³F­B´µ³F¬Q¶z¶^²1·(Ì&²1¯±«�¯`«F¬�
 * º Å1³FÇ.% * ºÜ´B¶D²1·(½¥Å1°`ÅO¾*²WÆ;³\¯×´B¾�½&²W°]¯"Å1³;®Q¬
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From

Sample
Bottle

Assay

Points
Sample

Control tank
Level

2 Tonne

60 T tank

Low Salt Out

UFR
D2O

FR

ROF

ROF

FR

ROF

ROF

AC

FR

FR

Heat
Exchanger

MDG AC UFR

AC

Salt Tank60 T

UFR

ROF

FR

Normal Mode Lines
Desalination Mode Lines added

AC Absorption Columns (MnOx beads)
FR 0.1 micron filters

Monitor Degasser
Process Degasser

MDG
PDG

SUF Seeded Ultrafiltration unit
UFR Ultrafiltration unit

ROF Reverse Osmosis Filter

SUF
UFR

PDG
Assay

�h���!�s g¡�¢t£G�t¤�HdJ4¡�¥¢Lx¦ÔJ4¡}Yv§.i7c�Y R�¡9 (X]i XjR�¡OkhXD£$HwY@�$¡OVÞe^ UT;k �{�W�O�7£
Å1³FÇ ¬Q³F¶zÆF°±´µ³FÏ^¯`«¥Åb¯w¯`«F²W°z´BÆF¾ Å1³FÇ ÆF°±Å1³F´µÆF¾È­µ¬yÍW¬y­B¶ Å1°z¬�³F²1¯I¯±²n²K«F´µÏW«¨´B¶&¯`«F¬$°±¬y¶±½,²W³F¶z´BÌF´µ­B´µ¯�Ë
²1·-¯±«F¬¨Û×Åb¯`¬Q°K¶]Ën¶]¯`¬y¾*¶3¿GÀ1ðOÃ Î

ø~ál�s¨)pª©«�;æ.á\ã�ù�pwîyæ.ácr î
ª^«F¬q«F¬}Å}Í\Ë�ÛDÅO¯±¬Q°¨¶zËx¶]¯`¬Q¾�¶QÕw¶z«F².ÛK³�¶z®"«F¬Q¾*ÅO¯±´B®}ÅO­B­µË ´µ³�Ö¥ÏWÆF°z¬8ÝnÎ À;ÕwÅ1°z¬u°±¬y¶±½,²W³F¶z´BÌF­µ¬Þ·r²W°
½FÆF°±´Ð·�Ëx´B³FÏ�Å1³FÇÉÅ1¶z¶`Å}Ëx´B³FÏ�¯`«F¬~
 * ºuÎÈª^«F¬SËé¾uÆ;¶z¯�Ç;²M¯`«F´µ¶*ÛK´Ð¯`«F²WÆn¯Ú¶z´BÏW³F´ÐÖ¥®}ÅO³\¯Ú­B²W¶z¬Q¶
²1·�
 * º ²W°�ÇF¬yÏW°`Å1ÇFÅO¯`´µ²W³�²1·7´µ¯±¶Ú´µ¶±²1¯±²W½F´B®~½FÆF°z´µ¯�ËWÎ ª^«F¬|«;¬}Å}Í\ËéÛDÅO¯`¬y°�¶zËx¶z¯±¬Q¾�¶Ñ¾3ÆF¶z¯
Å1­B¶z²u·íÅ1®Q´µ­B´µ¯`ÅO¯`¬d¯`«F¬7Å1Ç;ÇF´µ¯±´B²W³�ÅO³FÇ~°z¬Q¾�².Í1ÅO­I²1·t¹�Å@óD­�Õ;¯`«F¬ ½F°z¬Q¶z¬Q³F®y¬3²1· ÛK«F´µ®"«~¾uÆ;¶z¯d³F²1¯
®Q²W¾�½F°±²1¾*´µ¶±¬�¯±«F¬Q´µ°^²W½&¬y°`ÅO¯±´B²W³¢Î

ª^«F¬�½;ÆF°±´ÐÖ¥®}ÅO¯±´B²W³
®}ÅO½¥Å1ÌF´µ­B´µ¯�Ë ´B³ ¯±«F¬u
 * º ¶]Ëx¶z¯`¬y¾*¶Ú´B¶�ÏW´µÍ1¬Q³�½F°z´B³F®y´B½¥ÅO­B­µË Ì\Ë
´µ²W³!�
¬S¼n®"«¥Å1³FÏ1¬|®Q²W­µÆF¾*³;¶�Å1³FÇÉÅ�­UÅ1°zÏW¬�°z¬yÍW¬y°±¶z¬�²1¶±¾�²W¶±´µ¶|ÿ�/×º��8¶zËx¶z¯±¬Q¾ÑÎ Ù ¶±¬y¬QÇF¬yÇ ÆF­Ð¯`°±Å9�
Ö¥­µ¯±°`ÅO¯±´B²W³�½F­BÅ1³@¯Þÿ ¸h�6�F� ¿ÁÂ��OÃ�ÿr·r²W°×ÛK«;´B®"«~¯±«F¬7Å1Æ;¯±«F²W°^Û×ÅO¶h°z¬Q¶±½,²W³F¶z´BÌF­µ¬¨·r²W°K² Í1¬Q°z«¥Å1ÆF­µ´B³FÏ
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2

µ

µµ

254 nm
UV

10 C

Water

To Cavity

MnO  column

Degasser
CharcoalZeolite

Softeners
10
Filters

Multimedia
Filter

Chiller

Filters
Deaerator

10 tonne
level control
tank

From
Monitor
Points From

Cavity

Reverse
Osmosis

Monitor

Filters
3

INCO

the mine
Tanks in

EDTA

Process
Degasser

UV
185 nm

Ion

Columns
Exchange

N   Re-
Filters
0.12

gasser

�h���!�s g¡�¢t£®­¯¤x°�±4¡�¥�²x¦«³X� �h±v´-µF¶4´�¡9 R·�¸4·�´�¡ ¹6·D£º°�¶@�$¡ »�¼^ g½h¹��p�W�b�7£
Å1³FÇ�¾*Å1´B³@¯`Å1´B³F´µ³FÏq¯`«F¬W¾[¿ ®Q²1´B³F®y´BÇF¬y³F®Q¬u®y²WÆF³@¯`¬y°±¶¨ÆF¶z¬QÇ�¯±²�ÇF¬y¯±¬Q°z¾*´µ³F¬Þ¯±«F¬qÅ1®S¯`´µÍx´Ð¯�ËÑÅ1¶��
¶`Å}ËW¬yÇn��ÅO³FÇ�ÓÑ³0º6ÀdÌ&¬QÅ1ÇF¶h¿ÁÂ;ïQÃ0½F°±².Íx´BÇ;¬hÅO¶±¶`Å}Ë8®QÅ1½¥Å1ÌF´µ­B´Ð¯`´B¬y¶^ÿ�·r²W°�ª^«�Å1³;Ça/dÅs�SÕ\ÅO­µ¯`«;²WÆFÏW«
¯`«F¬y¶±¬ ¶zËx¶z¯±¬Q¾�¶K®}Å1³ÑÅ1­µ¶±²uÌ,¬¨ÆF¶±¬yÇÑ·r²1°×½FÆF°z´µÖ¥®QÅO¯`´µ²W³IÎx��³FÇ;¬Q¬QÇ¢Õ0ÅO·�¯`¬y°^¹�Å@óD­&Û×Å1¶dÅ1Ç;ÇF¬QÇ�¯`²
¯`«F¬Y
 * º�Ì&²O¯`«|¯`«F¬y¶±¬�¶zËx¶z¯±¬Q¾�¶7Û�¬Q°z¬8ÆF¶±¬yÇ�¯`² ½FÆ;°±´µ·�Ë�Å1³FÇ�Å1¶z¶`Å}Ë�¯`«;¬�
 * º Å1¶a¯±«F¬�/^º
ÛD²WÆ;­BÇ °z¬Q¾�² Í1¬�¯`«F¬Ú¶`Å1­Ð¯}Î�ª^«F¬�
 * º ´B¶qÅ1­µ¶±²~ÇF¬QÏ@ÅO¶±¶±¬yÇ ÛK´µ¯`« Å~' ´µØ\ÆF´Á�jóD¬Q­B­�¯±²�°±¬y¾*².ÍW¬
°`Å1ÇF²1³)Â;¯`«;¬7¬m¼x¯`°`ÅO®y¯`¬yÇ�°±Å1ÇF²W³ ´B¶K®y²WÆF³@¯`¬yÇÑ¯±²*ÇF¬S¯`¬y°±¾�´B³F¬a¯±«F¬ °`Å1ÇF²1³Ñ­µ¬yÍ1¬Q­B¶K´µ³ ¯±«F¬�
 * ºuÎ

Ã ìÄo,à&æ#©Å�næ.á\ãÑùqp îyæ.ácr î
ª^«F¬8­B´BÏ1«\¯�Û×ÅO¯±¬Q° ¶zËx¶]¯`¬Q¾�¶ÞÅ1°±¬q¶z«F².ÛK³M¶±®"«;¬Q¾*ÅO¯`´µ®}Å1­µ­µË~´B³|Ö¥ÏWÆF°z¬�ÝnÎGÂFÎqª^«F¬8­B´µÏW«@¯aÛ×Åb¯`¬Q°
ÆF¶±¬yÇ ´B³ ¸n¹aº5´B¶�·r°±²W¾ Å�¶±ÆF°]·íÅ1®Q¬�½FÆF°±´ÐÖ¥®}Åb¯`´B²1³ ½F­BÅ1³@¯*¯±«¥ÅO¯Ú¶±¬Q°]ÍW¬y¶�¯`«F¬~¾*´µ³F¬1ÎÉÙh·�¯±¬Q°
Ì&¬y´B³FÏ*½F´B½,¬QÇ�Æ;³FÇF¬Q°zÏW°±²1ÆF³FÇIÕ¢¯±«F¬u´µ³F®Q²W¾�´B³;Ï�ÛDÅO¯`¬y°a´B¶h¶±ÆF½,¬Q°z¶`ÅO¯±ÆF°`Åb¯`¬QÇ�ÛK´Ð¯`«|ÅO´B°hÅ1³FÇ|¶±²
´B¶IÖ¥°z¶z¯(ÇF¬���Å1¬Q°±ÅO¯`¬yÇIÎR�g¯(´µ¶I¯`«F¬y³Þ½¥ÅO¶±¶±¬yÇÞ¯±«F°±²WÆ;ÏW«3Å^¶z¬Q°±´µ¬Q¶(²1·xÖ¥­µ¯±¬Q°±¶w¯±²d°z¬Q¾�².ÍW¬$½¥Å1°]¯`´B®yÆF­UÅb¯`¬
¾ÚÅO¯z¯`¬y°(Ì,¬y·r²1°±¬D¬y³@¯`¬Q°z´B³FÏd¯`«F¬=% * º|/^º ¯±²aÅ1®"«;´B¬yÍ1¬DÆF­Ð¯`°±Å9��«F´µÏW« ½FÆF°z´µ¯�ËWÎ-Ùh·�¯±¬Q° ¯`«F¬=/^º ¯`«F¬
Û×ÅO¯±¬Q° ´B¶w¬m¼n½&²W¶z¬QÇ7¯`²K¾*¬y°±®yÆF°zË��NÆ
­UÅ1¾�½F¶¢¯±²dÌ;°±¬}ÅOÊ¨Å1³@Ë¨°±¬y¾ÚÅO´B³F´µ³FÏ×²W°zÏ@Å1³F´µ®�®Q²W¾�½&²1ÆF³FÇF¶
´B³@¯`²8´B²1³F´B®�·r²1°±¾ ÅO³FÇÑ¯±«F¬Q³Ñ½¥Å1¶z¶±¬yÇ~¯`«;°±²WÆFÏ1«~ÅO³~´µ²W³!��¬m¼n®"«¥Å1³FÏW¬OÎ



ôwöµô ú~ç�Ç ßÞþaÈQú|ûÉÈQú~ßÞçaþ,��ý3ß]È.û�ú�ù�Èyú ùwú|û ônÊ
ª^«F¬�ÛDÅO¯`¬y°�´µ¶u¯`«F¬y³ Ç;¬QÏ@Å1¶z¶±¬yÇ ¯`²�°±¬y¾*².Í1¬	/K³
Å1³FÇéº * ÎË��³F´µ¯±´UÅ1­µ­µË1Õt¯`«F¬�ÛDÅO¯`¬y°qÛ×Å1¶

´B³@¯`°z²nÇFÆ;®Q¬QÇ ¯`²M¯±«F¬�ÇF¬S¯`¬Q®S¯`²W°Ú®}Å}Íx´µ¯�ËéÅO¯Ú¯±«F´B¶*½&²W´µ³@¯�ÌFÆ;¯Ú¯`«F´µ¶Ú­B¬yÇé¯`²M½F°±²WÌ;­B¬Q¾�¶8ÛK´µ¯`«
ÌF°±¬QÅ1Ê\ÇF².ÛK³�´B³8¯`«F¬hÒ�Ó~ª ®Q²1³F³F¬Q®S¯`²W°z¶¨¿=Â\ÝbÃ�ÎZª^«F¬KÛ×Åb¯`¬Q°�´B¶�¯`«;¬Q°±¬S·r²W°±¬d°±¬yÏ@Å1¶z¶±¬QÇ*¯`²uÅb¯`¾�² �
¶±½F«F¬y°±´µ®h½F°z¬Q¶z¶±ÆF°z¬�ÿ�ÅO¯�ÅÞÇ;¬Q½;¯±«�²1·(Ý������Z¾���ÛK´Ð¯`«*½FÆF°±¬�¹ * Ì,¬y·r²1°±¬dÌ&¬y´B³FÏ7®Q²x²W­B¬yÇ*¯±²Úïv��Ì`ó
Å1³FÇ ½FÆ;¯d´B³@¯±²8¯±«F¬ ÇF¬y¯±¬Q®S¯`²W°yÎ

ª^«F¬ÚÛDÅO¯±¬Q°3´µ¶Þ®y²W³@¯`´µ³xÆFÅ1­B­ÐË|°±¬y®Q´B°z®QÆF­BÅO¯`¬yÇM¯`²~¾ÚÅO´B³@¯"Å1´µ³�½FÆF°±´Ð¯�Ë�­B¬yÍ1¬Q­µ¶�ÿíÆ;¶±´B³;Ï�Å�½¥ÅO°��
¯`´UÅO­Z­B²x²W½�®Q²W¾�½&²1¶±¬QÇ�²1·×¯±«F¬�¶zËx¶z¯±¬Q¾�¶uÅO·�¯±¬Q°¨¯`«F¬a/^º��SÎwª^«F´µ¶7ÛDÅO¯±¬Q°7´B¶ÞÅ1­B¶z²~ÅO¶±¶`Å}Ë1¬QÇ ¯`²
ÇF¬y¯±¬Q°±¾�´B³;¬a¯`«F¬¨ÛDÅO¯`¬y°D{G¶h½F°z²W½,¬Q°z¯±´B¬y¶QÕF´µ³F®Q­µÆFÇF´B³;Ïq­B¬yÍ1¬Q­µ¶d²O·t°±Å1ÇF´B²WÅ1®y¯±´µÍx´µ¯�Ë1Î
ß3à á�ýÞä!¨,á\ã	Í,�Fî�ùqp îyæ.ácr
ª^«F¬^Å1´µ°t´B³7¯`«F¬D¾*´µ³F¬D´µ¶t°`ÅOÇF²W³u°z´B®"«8Å1³FÇÞ¯`«F¬y°±¬y·r²1°±¬^¾uÆF¶]¯Z³F²O¯�Ì&¬DÅ1­B­µ².ÛD¬yÇ3¯`²¨¬y³\¯±¬Q°Z¬y´µ¯±«F¬Q°
¯`«F¬Y
 * º�²W°�% * º�ÛDÅO¯`¬y°aÍW²W­µÆF¾�¬Q¶QÎÞª-²ÑÅ1®"«;´B¬yÍ1¬u¯`«F´µ¶ Å�³F´µ¯±°±²WÏ1¬Q³|®Q².Í1¬Q° Ï@Å1¶¨¶]Ën¶]¯`¬y¾ ´B¶
ÆF¶±¬yÇIÎ7¹h´µ¯±°±²WÏ1¬Q³�Ï@ÅO¶QÕIÌ,²W´B­µ¬QÇ~²�Î�·r°z²W¾ ÅÚ­B´µØxÆ;´BÇ�³;´µ¯`°z²WÏW¬y³�ÇF¬yÛDÅ1°yÕw½F°±².Íx´BÇF¬y¶¨Å�½F«@Ëx¶±´µ®}Å1­
Ì¥Å1°±°z´B¬y°^Ì&¬S¯�ÛD¬y¬Q³�¯`«;¬ ÛDÅO¯±¬Q°KÍW²W­µÆF¾*¬y¶�ÅO³FÇÑ¯±«F¬7­UÅ1Ì,²W°`Åb¯`²W°]Ë�Å1´µ°QÎ-��³FÇF¬y½&¬y³FÇF¬Q³@¯�¶zËx¶z¯±¬Q¾�¶
Å1°±¬¨ÆF¶z¬QÇÑ·r²W°×¯`«F¬�
 * ºÜÅ1³FÇ	% * º ÍW²W­µÆF¾*¬y¶QÎ

Ï�Ð�Ï ÑÓÒ�Ô~ÕxÖ-×DØuÙ ÚÛØ,ÕRÒ�ÖFÜIÝ�ÕF×DÙ�Ø�Þß×"Ø à	Ñ á
�^�g�^�]� �M�a�Åâ ����£¯ã��Ûäåâçæa£¥£¥�(¦D¡éè\¦D¡;�(£¯���¢¡F§j¤D¦
ª^«F¬7¸;¹aº ¬S¼n½,¬Q°±´µ¾*¬y³@¯"{G¶d½;°±´B¾*Å1°]Ë*¾�¬y¯±«F²xÇ�²1·(ÇF¬y¯±¬Q®y¯±´B³FÏ8¬y­B¬Q®S¯`°z²W³ ³F¬QÆ;¯±°±´µ³F²W¶^´B¶DÌ\Ë*¯`«F¬
®"«¥Å1°±Ï1¬QÇÑ®QÆF°z°±¬Q³@¯uÿ ó^ó��×´B³@¯±¬Q°`ÅO®y¯`´µ²W³)�

ê9ë&ì Ç í ½ ì ½ ìªî ï
ÛK«F¬Q°z¬3¯`«F¬3Ç|´B¶aÅ*ÇF¬QÆ;¯±¬Q°z²W³�ÅO¯`²1¾~Îdª^«F´B¶�´B³@¯`¬y°`Å1®S¯`´B²1³�²x®Q®QÆ;°±¶�Íx´UÅ�¯`«F¬Wð�ñ�Ì&²W¶z²W³�Å1³FÇ
«¥Å1¶ZÅd¯`«F°z¬Q¶±«;²W­BÇu²O·wïWÎGÂWÂ�Ó~¬KÆuÎ�¸n´µ³F®Q¬�¯`«F¬�½F°±²1¯±²W³F¶-¬Q¾�¬Q°±Ï1¬×Å1­µ¾*²W¶]¯t¶]¯"ÅO¯±´B²W³FÅ1°zË¨·r°z²W¾v¯`«F¬
´B³@¯`¬y°`Å1®S¯`´B²1³IÕ¢¯`«;¬�¬y³F¬Q°zÏ1Ë�²1·�¯`«F¬q¬y¾*´Ð¯±¯±¬QÇ�¬Q­µ¬Q®y¯±°±²W³�´µ¶¨¬Q¶±¶z¬Q³@¯`´BÅ1­B­ÐË ïWÎGÂWÂ�Ó~¬�Æ ­B¬Q¶z¶¨¯`«¥Å1³
¯`«F¬u¬y³F¬Q°zÏ1Ë�²O·�¯`«F¬u³;¬QÆ;¯±°±´B³;²FÎ¨ª^«F¬q¬Q­µ¬Q®S¯`°±²1³|´B¶�Ç;¬y¯`¬y®y¯±¬QÇ�Ì@Ë�²WÌF¶z¬Q°]Ín´µ³FÏ�¯`«;¬éòóD¬Q°z¬Q³FÊO² Í
­B´BÏ1«\¯×½F°±²xÇFÆF®y¬QÇIÕ0Å1³;ÇÑ¯±«F´B¶^®QÅ1³�ÅO­B¶±²8Ì,¬¨ÆF¶±¬yÇ~¯±²�´µ³;·r¬Q°×¯±«F¬ ³F¬QÆn¯`°±´µ³F²8¬Q³F¬y°±Ï1Ë1Î



ónô ôIöµô úÑç�Ç ßÞþ�Èyú�ûÉÈyú�ß7çaþ,��ý3ß]È.û�ú�ù�ÈQú ùIú�û

ª^«F¬$®"«¥Å1°zÏW¬QÇ ®yÆF°±°z¬Q³@¯(´B³@¯`¬y°`Å1®S¯`´B²1³¨«¥Å1¶ Å1³ ¬Q­µ¬Q®S¯`°±²1³ÞÅO³FÏWÆF­BÅ1°¢ÇF´µ¶z¯±°±´BÌ;Æ;¯`´µ²W³IÕ}°z¬Q­UÅb¯`´µÍ1¬t¯`²
¯`«F¬d³F¬QÆn¯`°±´µ³F²3Ç;´B°±¬y®y¯±´B²W³�ÿíÇF¬y³F²1¯±¬QÇ�Ì@Ë�®Q²W¶iõvötÕ\¯`«;¬�®Q²1¶±´B³;¬h²1·¢¯`«F¬hÅ1³FÏW­µ¬d¯±²7¯±«F¬�Ç;´B°±¬y®y¯±´B²W³
²1·-¯±«F¬Þ¸nÆF³n�mÕ¥ÏW´µÍ1¬Q³ÑÌ@Ë�¿ÁÂWÀOÃ��

÷&ÿLõvö��ºøÜïNùú�hû À1Âs��®Q²W¶tõvö~��ïNù ï
Àuüný þ¯ÿ ®y²W¶iõvö

�^�g�^�g� �M�a� � �[æh¡;£¯�$��âçæa£¥£¥�(¦D¡éè\¦D¡;�(£¯���¢¡F§j¤D¦
ª^«F¬�¸n¹aº ¬S¼n½,¬Q°z´B¾�¬Q³@¯M´µ¶�¬QØ\Æ¥Å1­µ­µËv¶z¬Q³F¶z´µ¯±´µÍW¬
¯`² Å1­B­uÅ1®y¯±´µÍW¬Èÿí³;²W³!��¶]¯`¬y°±´B­µ¬v��³F¬yÆ;¯`°z´B³F²� Å}ÍW²WÆF°z¶hÌ,¬Q®QÅ1ÆF¶z¬Þ²1·(¯`«;¬7³;¬QÆ;¯±°`Å1­w®yÆF°±°z¬Q³@¯3ÿ�¹aó��×´µ³\¯±¬Q°±Å1®y¯±´B²W³)�

ê��=ì Ç í ê��=ì ½ ì ³

ª^«F´B¶w´µ³\¯±¬Q°±Å1®y¯±´B²W³ «¥Å1¶(Å×¯`«;°±¬Q¶z«F²W­µÇÞ²1·FÝnÎpÝ�Ó~¬KÆ Å1³;ÇÞ´Ð¯w´B¶I¯±«F¬$³F¬QÆ;¯±°±²W³ ÛK«F´µ®"«Þ´µ¶wÇF¬y¯±¬Q®y¯±¬QÇIÎ
a¬y¯`¬y®y¯±´B²W³~²1·Z¯`«;¬3³F¬yÆ;¯`°z²W³�´B¶d½¥Å1°]¯`´µ®QÆF­BÅ1°^¯`²Ú¯±«F¬3½F«FÅ1¶±¬Þ²1·�¯`«F¬u¸;¹aº�¬m¼n½&¬y°±´B¾�¬Q³@¯QÕIÅ1³FÇ
¯`«F´µ¶^´B¶^ÇF´µ¶±®QÆ;¶±¶±¬yÇ�´µ³Ñ¾�²W°z¬¨ÇF¬y¯`Å1´B­I´µ³ ¶±¬Q®S¯`´µ²W³�ÝxÎpÀ;Î

Ù�­µ­×Å1®S¯`´ÐÍW¬ ³F¬QÆn¯`°±´µ³F² � Å}ÍW²WÆ;°±¶�®}Å1³ ÇF´µ¶±´B³@¯±¬QÏW°±ÅO¯`¬ Å|ÇF¬yÆ;¯`¬y°±²W³ ÅO¯`²1¾ Å1³FÇ ¯`«\ÆF¶q¯±«F´B¶
´B³@¯`¬y°`Å1®S¯`´B²1³�ÛK´B­B­-Å1­µ­B².Û ¯`«F¬q¾�¬}Å1¶zÆF°±¬y¾*¬y³@¯Þ²O·�¯±«F¬q¯`²1¯`Å1­t³;¬QÆ;¯±°±´B³;² � Æn¼|·r°±²1¾ ¯`«;¬�¸nÆF³IÎ
Ù�¶d´µ¯d´B¶^¯`«;¬Þ³F¬yÆ;¯`°z²W³~ÛK«;´B®"«�´µ¶dÇ;¬y¯`¬y®y¯±¬QÇIÕ&³F²*¶z½&¬y®y¯±°`Å1­Dÿí²1¯±«F¬Q°K¯`«FÅ1³Ñ¯±«F¬ ¯`«F°z¬Q¶±«;²W­BÇn�^²W°
ÇF´B°z¬Q®y¯±´B²W³FÅ1­�ÿrÌ&¬y®}Å1ÆF¶z¬Þ²O·t³F¬yÆ;¯`°z²W³ ¯`«F¬y°±¾*Å1­B´µ¶`ÅO¯±´B²W³n�$´B³;·r²1°±¾*ÅO¯`´µ²W³Ú´µ¶^²WÌ;¯"ÅO´B³F¬yÇIÎ

�^�g�^��� �M�a� ������©x¡F§]���d���t¡n¡;� £0§z¦�ã è\¦D¡F� £¯���¢¡F§]¤�¦
ª^«F¬u¶z¯`Å1³FÇ¥ÅO°±Ç�°z¬}Å1®S¯`´B²1³�Æ;¯`´µ­B´µ¶±¬QÇÑÌ@Ë�­µ´BÏW«@¯KÛDÅO¯`¬y° òóD¬Q°z¬Q³FÊO² Í�ÇF¬y¯±¬Q®S¯`²W°z¶¨´B¶hÅ1­B¶z²Ú½F°z¬Q¶±¬y³@¯
´B³~¸;¹aºI�

ê��=ì î ï í ê��=ìªî ï
Ù�¶$¾*¬y³@¯`´B²1³F¬QÇ8Ì,¬y·r²W°z¬1Õ@¯`«F¬K¬y­B¬Q®S¯`°z²W³*Ç;´B°±¬y®y¯±´B²W³q´µ¶�¶±«¥Å1°z½F­µËu½&¬QÅ1Ê1¬yÇ�Å}Û×Å}Ëq·r°z²W¾Ô¯±«F¬h¸nÆF³IÎ
ª^«F¬ ®Q°±²1¶±¶��g¶±¬y®y¯`´µ²W³~·r²1°×¯`«F´µ¶^´B³@¯`¬y°`Å1®S¯`´B²1³�´B¶7¿=ÂWÂ1Ã������
	 ø Ý���*
�� ë� ��� *� ì � *� ü ï�ù 	��� ÿ * ù � � � ��� � ë 	� *�����



ôwö ó � ø	�~ùIçÞùéû�â"!Þø~ç ùIú�û5ç$# � ç�þ�È&% ç¨ú'! ów÷
(*),+&-.+ ���0/2143 )5+ /�6,/738/:9<;=6 +&> 3 - /26,? + 6 +@-BA�C�DFE /21G3 ),+H+ ; +@I 3 - ?
6 -B+@I ?
/2;FJ�/26 + 3B/ IK+ 6 +&-.A�C
D� � ø8ÿ��qï�L
M ì 1B/26 * õ�N��F9�6,O � � ø$1B/26 * õ�N0P EQ),+SR ; > 1T1B/ A 609 R5R ;�/ + 1F3B? ê9ë 1 I 9<3B3 +&- /26 A 9�6,O3 ),+VU /�6 > 1Q1B/ A 6038? ê�W 9�6,O ê�X PEQ),+SI@- ?
1.1��Y1 +&I 38/�?�6KZ[? -T+ ; +&I 3 - ?�606 +&> 3 - /26,?
1T/21T9 R,R5- ?]\^/ U 9<3 + ; C 9GZ_9 I 3B? - ?<Ztò^Pa`4;�9 -BA�+&-3 ) 9�603 ) 9<3QZ[? - 3 ),+ ?�3 ),+&- 6 +@> 3 - /�6,?
1Qb +&I 9 > 1 + 3 ),+S+ ; +&I 3 - ?�6c6 +&> 3 - /�65?
1 I 9�6d/�6e3 +&- 9 I 3Qfg/:9ðih + \ Ij) 9<6 A
+ /26H9<O,O,/23B/�?
6k3B?ml Ì + \ Ij) 9�6 A�+�D^(*) / Ij) /21n9�f<9�/2;:9�b5; + 38?49�;2;o9 I 3B/2f + 6 +@> 3 - /�6,?� 9]f
? >,- 1&PpQqrpQq[s tiuwvox�y<z|{&æ}v,~�x�u$� è�uTv5{�~¯�=��vox��Fu$�
EQ),+��^�$� O + 3 +@I 38? - /21'9<;�1B?�1 + 6,1./238/7f + 38? + ; +&I 3 - ?�6�9�6e3B/Á�Y6 +&> 3 - /�65?
1Kfg/:9�3 ( ?�Z >,- 3 ),+&-/�6e3 +@- 9 I 38/�?�6,1Qbo9�1 + Oc?
6c3 ),+ /�6ef +@- 1 + ¾�O +&I 9 C ?<Z�3 ),+VR,- ?�3B?
6)�

�ê9ë&ì O í 6 ì 6 ìªî ñ�ê9ë&ì R í 6 ìªî ñ
EQ),+��,- 1.3 -.+ 9 I 38/�?�6 ( /2;�;,? I&I@>,-=( /23 ) /�6k3 )5+ 
 * � 9�6,O�3 ),+ 1 +&I ?�6,O ( /73 ) /26�3 ),+ % * � P EQ),+1B/ A 6o9<3 >5-B+ ?�Z�3 ),+ 1 +�-B+ 9 I 3B/�?
651F/21 òó +@-B+ 6,J�?�fK;2/ A
) 3=Z - ? U 3 ),+�R ?
1B/73 - ?�6�/26HO + ;:9 C
+ O I ?
/26 I / �O + 6 I@+w( /23 ) 3 )5+ O + 3 +&I 38/�?�6m?�Zo3 )5+ 6 +&> 3 - ?�6 I 9 R 3 >,-B+ P EQ) /21 ( /�;2; R,- ?
b,9�b,; C b + / U�R ?
1B1./�b,; +Z[? - 3 ),+ % * ��-B+ 9 I 3B/�?
6'9�1 �5��� {�1*6 +&> 3 - ?�6'O + 3 +@I 38/2?
6 I 9 R 9<b,/�;2/23 C /�1 R,- /26 I / R 9�;2; C�( /23 ) /�63 ),+ 
 * � P�r3c/�1 > 65;�/�J + ; C 3 ) 9<3d3 ),+ 1 + /�6e3 +@- 9 I 38/�?�6,1 ( /�;2;$b + -.+ ; + f<9�6e3c3B?�3 ),+ 1B?�;:9 - 6 +@> 3 - /�6,?R,- ?
b5; +&UcD b > 3 ( /2;�;,b + ?�Z�/�6e3 +@-B+ 1�3w/7Z�9 A 9<;:9 I 38/ I 1 >,R�+&- 6,?�f�9V? I&I&>5- 1 ( /23 ) /�6k3 ),+ O >5- 9<3B/�?
6?�Z�3 ),+4�5�$��+ \ R�+@- / U�+ 6�3&P
Ï�Ðj� �"�uÜWÞRÒ�Þ Ù�� Õ=�uÒ à	Ñ á ���'  Ò�Öº×]¡ Ò�Ø�Õ
EQ),+¢�5�$�£+ \ R�+&- / U�+ 6e3*/�1 R ;�9�6,6 + O038?k? R�+&- 9<3 + /2601 + f +&- 9�; R,) 9�1 + 1@P`�Y6 + 9 Ij)'R,) 9�1 +<D 3 ),+Ij) 9 - 9 I 3 +@- /21.38/ I 1�?�Z}3 ),+'�$¤¥-B+ 1 R ?�6,1 + 9 -B+dIj) 9�6 A
+ O�P§¦n9 Ij)¨R,) 9<1 +d( /�;�;wb + O,/21 I&> 1B1 + O



ó�© ©�ª ó�� ø~�~ù�«Þùéû�¬"!G­c«¯®wú|û°«�# � «aþaÈ&%|«¨ú'!
b + ;�? ( P ¤w>,-B-.+ 6e38; C ÿ²±
9�6³M����
M�� D 3 ),+��^�$�´+ \ R�+@- / U�+ 6�3$/�1�/26µ3 )5+ 1 +@I ?
6,O R,) 9�1 + ÿL
 * �( /23 ) 1B9�;23$�w?�Z¶O,9<3j9m3j9<Jg/26 A P� ��·�¸�üd¹<º
EQ),+'�o- 1.3 R,) 9�1 + ?�Z}3 ),+µ�5���»+ \ R�+@- / U�+ 6�3�/�1k3B?¼? R�+&- 9<3 +0( /23 )¨R,>5-B+ 
 * � Pé�Y6½3 ) /�1I ?
6 �,A
>,- 9¾38/�?�6 D 6 +&> 3 - ?
651 R,- ?^O >5I&+ Oµb C 3 ),+G��¤ /�6e3 +@- 9 I 38/2?
6µ9 -B+ O + 3 +&I 3 + O (*),+ 6µ3 )5+@CI 9 R 3 >,-B+ ?
6'9kO +&> 3 +&- ?
6'9<38? U �

6 ì O�í¿3 ì�À ÿ²ÁhûÂM
`=Ã + ÆVÄ
Å 1Æ?
6,; C�Ç¢È�É �Ê?�Z$6 +&> 3 - ?
6,1 I 9 R 3 >,-.+ ?�6¨O +@> 3 +@- ?
6¨9<38? U 1cË[3 ),+ ?�3 ),+@- 1 + /73 ),+@-ÆI 9 R^Ì3 >,- /�6 A ?
6 )eC O - ? A
+ 6�? -ÆÍ²ÎÏ�mD ? -G+ 1 I 9 R�+ 3 ),+0Ð$ÑÏ� Ä49<6,O�3 ),+H+ 6 +@-BA�C ?�ZQ3 ),+ À Ìr- 9 C /�1?
6,; C Á5PÂM
`=Ã + Æ D 3 ) /�1 I ?
6 �oA�>,- 9<3B/�?
6 ) 9<149 -B+ ;:9<3B/2f + ; C ;�? ( ?�f +&- 9�;�;�6 +&> 3 - ?
6�O + 3 +&I 3B/�?
6+ � I / + 6 IÒC P Å O5O,/23B/�?
6o9<;�; C�D 3 ),+&-.+ /21=6,? ( 9 C 3B?¢O5/�1.3B/�6 A�> /�1 ) 9¢1./�6 A ; + À ÌY- 9 C Z - ? U 9V1./�6 A ; ++ ; +@I 3 - ?
6�bo9�1 + O¨?�6�3 ),+µÓ Ã EÔ) /23 R 9<3.3 +@- 6½3 ),+@C�R5- ?gO >,I&+ P EQ),+ 9�b,/2;�/73 C 38?³/�O + 6e38/7Z C6 +&> 3 - 9�; I&>,-.-B+ 6e3 + f + 6e381c3 ),+@-B+ Z[? -B+�-.+ ;�/ + 1K?�6Õ3 ),+ O,/ Î +&-.+ 6 I@+ 1d/�6 - 9�O,/�9�;$9�65O + 6 +&-.A�CO,/�1�3 - /2b > 3B/�?
6,1wb + 3 (w+@+ 6 Ij) 9 -BA
+ O I@>,-B-.+ 6e3$9<6,Od6 +&> 3 - 9�; I@>,-B-.+ 6e3 + f + 6e381&PÖ ¹<ºØ×�ÙÛÚ�Ü¨ÝcÞ�ßGà
EQ),+ 1 +&I ?�6,O R,) 9�1 + ?�Z�3 ),+k�^�$�á+ \ R�+&- / U�+ 6e3$/�1*38?�? R�+&- 9¾3 +4( /73 )âÇ MÆ3B?
6,6 + 1�?�Z � 9 ¤ ;O,/�1.1B?
;7f + O0/26e38?43 ),+SÐ$ÑÏ� P ¤w) ;2? - /26 +�) 9�1Q9 ) / A
) 3 ),+&-.U 9<;�Ë[6 D À Ä I&- ?�1B1Q1 +@I 3B/�?
6 Ë È
È P È�ã b�Ä(*) / Ij) I 9 > 1 + 1¢3 ),+kU 9�ä.? - /73 C Ë�å}æ Éeç Ä�?�Zn6 +&> 3 - ?
651V3B? I 9 R 3 >,-B+ ?
6 /73]P EQ) /�1 R,- ?^O >5I&+ 19�6 + \ I /73 + O'1.389<3 + ?�Z�èYé ¤ ;�3 ) 9<3�O +&I 9 C 1*38?�/23B1 A
- ? > 6,Oc1.3j9¾3 + fg/:9�9 I 9�1 I 9�O + ?�Z À ÌY- 9 C 1&ê

6 ì èYë ¤ ;�íìèYé ¤ ; ì�À Ë²í!ûÂÁîÃ + Æ£38?�389�;:Ä
( /23 ) 9�6k9]f +@- 9 A
+ ?<Z�M^PÂÁ À Ìr- 9 C 1 R�+&-¶I 9�1 I 9�O + P=ïY6k9�O,O,/738/2?
643B?S9 ) / A
),+&- 6 +&> 3 - ?�6 I 9 R 3 >,-B++@ðÆI / + 6 IÒC
D 3 ),+F) / A
),+@- 3B?�3j9<; + 6 +@-BA�C4A /2f + 1�9 ) / A
),+@- O + 3 +@I 3B/�?
6 +@ðÆI / + 6 IÒC ?�f +@- 9�6 C¢A /7f + 6+ 6 +@-BA�C 3 )5-B+ 1 ) ?
;2O�PQñ}? (F+ f +&-&D 3 ) /21�/21}65?�3*3 ),+ ?
6,; CK-B+ 9<1B?
6cZ[? - 3 ),+ 9�O,O,/738/�?�6c?<Z � 9 ¤ ;�P



©òªôó ®òÝ�ºÆ%£õ0Ý ónó
ö +&I 9 > 1 + 3 )5+n+ \ I /23 + O¢1.389<3 + ?�Z èYé ¤ ;eO +&I 9 C 1�fg/:9*9 À ÌY- 9 CSI 9�1 I 9�O +<D 3 )5+n-.+ 1 > ;23B/�6 A*Ó Ã E�) /23R 9<3B3 +&- 6µ/�1 U ? -B+ /21B?�3 - ? R / I 3 ) 9<6c3 ) 9<3 R,- ?gO >,I@+ Oµb C 9�1B/�6 A ; + À ÌY- 9 C ? -*+ ; +@I 3 - ?
6�P EQ) /�19�;�;2? ( 1�6 +&> 3 - 9�; I@>,-B-.+ 6e3 + f + 6e381G3B?cb + 1.389<38/21.38/ I 9�;2; C 1 +@R 9 - 9<3 + O�Z - ? U»Ij) 9 -.A
+ O I&>,-.-B+ 6�3+ f + 6e381 ( /73 ) ? > 3 -B+ ; C /�6 A ?�6c3 ),+V- 9�O,/�9�;�? -Q+ 6 +@-BA�C O,/21.3 - /�b > 38/2?
6,1&P÷ ­'¸ � ·�ø�ù=ø�·�Ú�Ù[ø�úûÞ,àQß4ø�ü�ú�Ú�¸�·<ý
EQ),+ è ñ +VR,- ? R ? - 38/�?�6o9�; I ? > 6e3 +@- 1 D ? - 6 +@> 3 - 9�; I&>,-.-B+ 6e3�O + 3 +&I 3B? - 1GË ��¤TÐ 1jÄ D�( /2;�;�b + O +ÒÌR ;�? C
+ OâZ[? - 3 ),+ 3 ) / - O R,) 9�1 + ?�Z=3 ),+��5���¥+ \ R�+&- / UÆ+ 6e3]P Å 38?�389�;û; + 6 A 3 ) ?<Z Ç4þ
þ<É�U ?<ZI ? > 6e3 +&- 1 ( /2;�;�b + 1 > 1 R�+ 6,O + O§Ë_9 I 3 > 9�;�; C 9�6 Ij) ? -B+ OoÄ}/�6µ3 ),+kÐ$ÑÏ� 9�6,OµO + 3 +&I 3V6 +&> 3 - ?
6,1f^/�9m3 ),+V-B+ 9 I 3B/�?
6�ê 6 ì è ñ + í R ì è ñ Ë�ÿ.ø É û þ Á ã Ã + ÆSÄEQ),+*I&- ?�1B1n1 +&I 38/2?
6kZ[? - 3 ) /21î/�6e3 +@- 9 I 38/�?�6k/�1n` È M þ b�P EQ),+ 9�O5f<9�6e389 A
+ ?�Z�3 ),+���¤TÐ 1n/21�3 ),+9�b,/�;2/23 C 3B?�/2O + 6e38/7Z C 6 +&> 3 - 9<; I&>5-B-B+ 6e3 + f + 6e381=?
6m9�6 + f + 6e3 Ì b CeÌY+ f + 6e3Fbo9�1B/21&P Å O,O,/738/2?
6o9�;2; C
D3 ),+ 6 +&> 3 - 9�; I&>,-.-B+ 6�3 ò¤w+&-B+ 6,J�?�fH1B/ A 6o9�;�/�1n;:9 -.A
+ ; C�+ ;�/ U /26o9<3 + O DeR ?�3 + 6e38/:9<;�; CG+ 6o9<b,;�/26 A 9�6/ UÆR,- ?�f + O U�+ 9�1 >5-B+&UÆ+ 6e3=?<Z�3 ),+TIj) 9 -BA
+QI@>,-B-.+ 6e3 -B+ 9 I 3B/�?
6 + 6 +&-.A�C 1 R�+@I 3 -B>,U Ë_9�1B1 >,U /�6 A3 ),+ 1 ) 9�O,? ( /�6 AÆI 9 > 1 + O'b C 3 )5+4��¤TÐ 1*/�1 (F+ ;�; + 6,? >,A�)'> 65O +&- 1.38?g?gO�ÄÒP
Ï�Ð�� à	Ñ á�� �ÓÑ
���	��

��� /2143 )5+0�5��� I ?
;�;�9�b�? - 9<3B/�?
6���1¢Ã'?
6e3 +d¤ 9 - ;2?â9�65O Å � 9�; C 1B/21G1.?�ZÛ3 ( 9 -B+KR 9 I J Ì9 A
+�� ã `�� � ã Á�� � ã�þ �²P ���	��

��� /�1 R,- / U 9 - /2; C�(*- /73B3 + 6�/�6�� ����E�� Å � þ�þâ( /73 ) 3 )5+ l�¦ Ìö � Å � ã í�� UÆ+&U ? -�CHU 9�6o9 A�+&-QR,- ?�fg/2O,/�6 A O C 6,9 U / ISU�+@U ? -.C 9<;�;�? I 9¾38/�?�6�P
���	��

��� R5- ?�fg/�O + 1�9µf +&-�C�I ? UÆR,-B+@),+ 651B/2f + 1B/ UG> ;:9<3B/�?
6�?�Z*3 ),+ O + 3 +@I 3B? - 9�6,O I 9�6U ?gO + ;F3 ),+dR,- ? R 9 A 9¾38/�?�6�?�Z$9<;�; -.+ ; + f<9�6e3 R 9 - 3B/ I ; + 10Ë + ; +&I 3 - ?�6,1 D À Ìr- 9 C 1 DnUm> ?
651 D 6 +&>^Ì3 - ?�6,1 D ò¤w+&-.+ 6,J<?�f R,) ?�3B?
6,149�6,O ) 9�O - ?
6,1jÄ$3 )5- ? >,A�) 3 ),+HA
+ ? UÆ+ 3 -�C 9�6,O U�+ O,/:90?�ZF3 ),+O + 3 +&I 3B? -&D /26 I ; > O,/�6 A 3 ),+ /26�3 +&- 6o9�; Ó Ã E A
+ ? UÆ+ 3 -.C P EQ),+µR,)eC 1./ I 9�; ),+ 9�;23 ) Ë[/�P + P=3 ),+6 >5U b +@- ?�Z Ó Ã E 1 ( ? - J�/�6 A Ä*?�Z=3 )5+ O + 3 +&I 38? - 9<3$9<6 C'A /7f + 6'38/ UÆ+¢I 9�6âb + /26 I ; > O + Oâ/�6
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1B/ UG> ;:9<3B/�?
651 Dg+ 6o9�b5;�/�6 A ���	��

��� 3B? R,- ?gO >,I@+#" 3 -.>,+ 38?�;�/7Z + �oÃc?
6e3 +4¤ 9 - ;2?�Oo9<3j9k1 + 381@P
���	��

��� 9�;�1.? R5- ?�fg/�O + 1¶9�1 > /73 + ?�Zo9�6,9�; C 1B/21ò38?g?
;�1ò3 ) 9<3 I 9�6Gb + 9 R,R ;2/ + OV38? A
+ 6 +&- 9<3 + OOo9<3j9*9�1 (F+ ;2;�9�1òOo9<389TZ - ? U 3 ),+ O + 3 +&I 38? - P EQ)5+ 1 + 38?g?
;21�/�6 I ; > O +îÓ Ã E¼I 9<;�/�b - 9<3B/�?
6 D&+ f + 6e3� ;23 +&- 1*9<6,O -.+&I ?
6,1.3 -B>,I 38/2?
6µ9<; A ? - /23 ),U 1@P

Ï�Ð%$ &('*) +-,/.10�2435)6087:9;280 �<.>=Æ¡ ?A@ B

EQ),+k�5���áI ?
;2;:9�b�? - 9¾38/�?�6d9�6,6,? > 6 I&+ O�/2381 �o- 1.3 -.+ 1 > ;23B1�?
6DC]í<3 ) ± > 6 +�D M É
É C � ã æ��²P EQ),+-B+ 1 > ;23B1V9 -B+ bo9<1 + O³?
6 Oo9<389H3j9�J + 6�/�6 R,>,-.+ÆÐ$ÑÏ� b + 3 (F+&+ 6�M<6,O � ?�f +&U b +&-@D C]æ
æ
æ09�6,O
C�`¾3 ) ±
9�6 > 9 -.C
D M É
É C I ? -.-B+ 1 R ?
6,O,/26 A 38?�9�;2/2f + 38/ UÆ+ ?�Z�M ãeÉ PÂæe`GO,9 C 1@PïY6,1�3 -B>5U�+ 6�389�;*9�6,O�?�3 ),+&- 6,?
6 Ì 6 +@> 3 - /�6,? bo9 I J A
- ? > 6,O51âË[/�P + P Um> ?�6,1jÄm9 -.+d-B+&U ?�f + OZ - ? U 3 ),+ O,9<3j9 1 + 309�6,O�3 ),+c-B+@U 9</�6,/26 A + f + 6e381 -.+&I ?�6,1.3 -B>,I 3 + O�P Å � O >,I /:9�;Tf�?
; >5U�+I&> 3d?�ZFEHG$`�` É�I&U 9<6,Oi9�6 +;I�+&I 3B/2f +³+ ; +@I 3 - ?
6iJg/26 + 3B/ Iâ+ 6 +&-.A�C I@> 3c?�Zm¦KJ}Á5P þ `=Ã +;L9 -B+ 9 R,R ;2/ + O�P EQ),+K+�I�+@I 3B/2f +H+ 6 +@-BA�C /�1Gb,9�1 + O�?
6¼3 )5+ 6 >,U b +&- ?�Z Ó Ã E 1 (*) / Ij)¼�o-.+�DI ? -.-B+&I 3 + O½Z[? -�R ?
1B/738/�?�6 D O,/ -.+&I 3B/�?
6�9�65O½O + 3 +@I 38? -�I ?
6,O,/738/�?�6,1&P EQ),+c+;I�+&I 38/2f +'+ 6 +&-.A�C3 ),-.+ 1 ) ?
;�O 9�;2;�? ( 1$;2? (�+ 6 +&-.A�C bo9 I J A�- ? > 65O,1SZ - ? U 6o9<3 >5- 9�; - 9�O,/2?e9 I 38/2fg/73 C /26µ3 )5+�Ð$ÑÏ�38?�b + / A 6,? -.+ O�PÅ 1 ( 9�1ÆO,/�1 I&> 1.1 + O½/�6�1 +@I 3B/�?
6¨M^PÂM D 3 ),+ /�6e3 +@- 9 I 38/2?
6,1k/�6 �5��� ) 9]f + O,/ I�+@-B+ 6e3Æ1B/ A<Ì6o9<3 >5-B+ 1G/�6�3 ),+ O + 3 +@I 38? - P EQ) /�1m/21 + \ R ;�?
/73 + O¼b C�> 1./�6 A�ÓîÐ �¶1KË A
+ 6 +&- 9<3 + O�9�1B1 >,U /�6 A6,?µ1 R�+@I 3 - 9�;îO,/�1�38? - 38/2?
6,1jÄ$/26 + 6 +&-.A�C
D�- 9�O,/�9�; R ?
1B/738/�?�6�9<6,O¼O,/ -B+@I 38/2?
6 ( /23 )³-B+ 1 R�+&I 3G38?3 ),+¢�^> 6c3B?kO + 3 +&-BU /�6 + 3 ),+V-B+ ;:9<3B/2f +$I ?
6e3 - /�b > 38/2?
6,1wZ - ? U¯+ 9 Ij)'Ij) 9�6,6 + ;�P Å 6 + \g3 + 6,O + OU 9¾\^/ Um>,U ;�/2J + ;2/ ) ?g?gO'3 +@Ij) 6,/�M >5+ /21 > 1 + O�3B? R�+@- Z[? -.U 3 )5+�� 3 D 3 )5+Æ-.+ 1 > ;23B1 A /2fg/�6 A 3 ),+Z[?
;�;2? ( /26 A 6 +@> 3 - /�6,?ON > \ + 1&ê

P!QRQSUTWV X CZY þ `�[ É Y Éeþ Ë]\_^�`a^%YaÄ�bdcUe Í Ñf cUe ÍYÍ Ë]\/gd\aYÂÄ�[ É Y É `,Ëh^jilknm�opYÂÄ�qrC É é I&U f Ñ 1 f Í
Pts SSUTWV X MuY È æv[ É Y È�ã Ë]\_^�`a^%YaÄ bdcUe Í éf cUe Íxw Ë]\/gd\aYÂÄyqzC É é I@U f Ñ 1 f Í(*),+&-.+ 3 ),+ 3 ),+ ? -B+ 38/ I 9�; > 6 I&+&- 3j9�/26e3 C /�1�3 ),+F¤Q¤�I&- ?
1B1�1 +@I 3B/�?
6 > 6 I@+&- 389�/�6e3 C#� ` É �²P ��+@R�+ 9<3 Ì
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/�6 A 3 ),+ 1./ A 6,9�; + \g3 - 9 I 38/2?
6 ( /73 ) ? > 3 > 1./�6 A 3 ),+$+ 6 +&-.A�CKÓîÐ �¼1 ) ? ( 1T3 ) 9¾3w3 )5+V¤Q¤ 1 R�+&IÒÌ3 - 9<;¶1 ) 9 R�+ /21 I ?�6,1B/21.3 + 6e3 ( /73 ) 9�6 > 65O,/�1�38? - 3 + O��jö|1 R�+@I 3 - 9�;�1 ) 9 R�+ P �5��� � 1V¦ �âU�+ 9 Ì1 >,-.+&UÆ+ 6e3�/�1 I ?�6,1B/21.3 + 6e3 ( /73 ) 3 )5+SR,-B+@I /�1./�?
6 UÆ+ 9�1 >,-B+@U�+ 6e3QZ - ? U �^>,R�+&-�Ì�� 9 U /2?
J¾9�6,O + ê
Pts SSj�*X MuY È MK[ É Y É
È Ë]\_^�`a^%YaÄ bdcUe c �f cUe c Î Ë]\/gW\<YÂÄyqDC É é I@U f Ñ 1 f ÍEQ),+K�^�$� ¤Q¤£U�+ 9�1 >,-.+&UÆ+ 6e3¢/�1 È P ÈZ� ;�? (F+&- 3 ) 9<6³3 ),+��^>,R�+&-�Ì�� 9 U /2?
J¾9�6,O + ¦ ��U�+ 9 Ì1 >,-.+&UÆ+ 6e3]P Å 1B1 >5U /26 A 3 ),+ 1 C 1�3 +@U 9<3B/ Ik+@-B- ? - 1¢9 -B+ 65? -BU 9�;�; C O,/�1�3 - /�b > 3 + O D 3 ),+�R,- ?�bo9 Ìb,/�;2/23 C 3 ) 9<3n3 ) /21F/21 I 9 > 1 + OKb C 94O,? ( 6 ( 9 - O�N >5I 3 > 9<38/2?
6H/21 É P É�ãeç P ��+@U�+@U b +@- /26 A 3 ) 9<3�5�$� ��1 ¤Q¤ UÆ+ 9<1 >,-.+&UÆ+ 6e3G/21V?
6,; C 1 + 6,1./23B/2f + 38? + ; +&I 3 - ?�6¼6 +@> 3 - /�6,?
1 Dû(*)5+&-B+ 9�1 �g>,R�+@-�Ì

� 9 U /2?
J¾9�6,O + � 1*¦ �0U�+ 9�1 >,-.+&UÆ+ 6e3 ) 9�1�9 (F+ 9<Jc1 + 6,1./23B/2fg/23 C 38?�9�;�;ò9 I 38/7f + N�9]f
? >5- 1 D 3 ) /�1A /2f + 1 I ; + 9 -�+ fg/�O + 6 I&+ ?�ZS9�6,?
6 ÌY+ ; +&I 3 - ?�6§6 +&> 3 - /26,? I ? UÆR ?
6 + 6e3H3B?¼3 ),+ O + 3 +&I 3 + O��Ïö1B?
;�9 - 6 +&> 3 - /26,?AN > \�P � 3j9¾3 + O + \ R ;2/ I /738; C
D 3 ),+Æ+ \ R�+&- / UÆ+ 6e3j9�;=1 + 6,1./23B/2fg/23B/ + 1S3B?'6 +@> 3 - /�6,?
N�9]f
? >,- 1�9 -B+ ê P QRQSUTWV X Py�

P QRQSU� X � P W@X(*),+&-.+ P W@X /�1}3 ),+kI ? U b,/26 + O�� W 9�6,Or� X N > \ 9<6,O ��X C�L�ÁWY ã íWC�P EQ),+ 1 +�+ M > 9¾38/�?�6,1 I 9�6b + 1B?�;2f + Oc3 - /7f^/�9�;�; C Z[? - Py�*9�6,O�P WÒX P EQ) /�1*/21Q1 ) ? ( 6 A�- 9 R,) / I 9<;�; C /26 �,A
>,-B+ M^PÂ`^PEQ),+VR,-.+ Z +&-.-B+ O'f<9�; >5+ ?�Z�3 ),+ 38?�389�;ò9 I 38/7f + 6 +&> 3 - /26,? � ö-N > \c/�1@ê
Pt� V �SUTdV b Sj�*X `�Y ã�ã [ É YÂæ
æOqDC É é I&U f Ñ 1 f Í(*) / Ij) /�1Q/26 + \ I&+ ;2; + 6�3}9 A�-B+&+@U�+ 6e3 ( /73 ) 3 )5+ ;�9<3 + 1.3 R,-.+ O,/ I 3B/�?
6�ê
Pt� V ��a� Ñ c�c Í X `�Y É ` b Í e c Íf cUe � Í qDC É é I&U f Ñ 1 f ÍEQ),+cIj) 9 -.A
+ O I&>,-.-B+ 6e3 -B+ 1 > ;23�Z - ? U �5���»I 9�6½b +d> 1 + O¨3B?³Z >,- 3 ),+@-�I ?
6,1�3 - 9�/�6�3 ),+9�;�;2? (F+ Od?
1 I /2;�;:9¾38/�?�6H1B?�; > 3B/�?
6,1T3B?k3 ),+ 1B?�;:9 - 6 +@> 3 - /�6,? R,- ?
b,; +&U P>�¶/ A�>,-B+ M^P Ák1 ) ? ( 1*3 ),+-B+ 1 > ;23B1V?�ZT9 A ;2?
bo9�;=9<6o9�; C 1./�1 � È
É � > 1./�6 A 3 )5+Æ-.+ 1 > ;23B1¢Z - ? U 9�;2;�1B?�;:9 - 6 +@> 3 - /�6,? + \ R�+&- / ÌU�+ 6�3B1Q/�6 I ; > O5/�6 AÆ�5��� P EQ),+V-B+ 1 > ;73*?�Z�3 ) /�1T9�6o9�; C 1./�1 ( /73 ) ? > 3T3 ),+4�5���"¤Q¤ÕU�+ 9�1 >,-.+ÒÌU�+ 6�3 ( 9<1 A /7f + 6¼/�6 �,A
>,-B+ C
P þ P Å 1 I 9�6�b + 1 +@+ 6 D 3 ),+H�o- 1.3 -B+ 1 > ;23B14Z - ? U �5�$� ) 9]f +
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ÐxÑdÒjÓUÔdÕ_Ò×Ö_ØaÙWÚjÓÛÒUÜZÝ ÙWÕ_ÞrÓUÔdÕßÜZà à�ØpátÕ_Þ�ÚUØZà ÑWÓUÝ ØaÙdÚ;âßãKÔWÕäÚUåßÜZà�à8åßÝçæ�Ý Ùdè~ÜZÙdèZà ÕOÚUØZà ÑWÓUÝ ØaÙ�ÔlÜZÚ
é Õ;Õ_ÙêÕ%æ�Ö_à ÑWÞdÕ_ÞêÜ�Ó åHë � ÜZÙWÞìØaÚjÖ_Ý�à àªÜ�ÓÛÝ ØZÙdÚÂÓÛØ�ídÑWÒUÕ_à½îïÚjÓUÕ_ÒUÝ�à ÕðÙdÕ;ÑWÓÛÒjÝ ÙdØZÚ*ñxÙdØZÓ#ÚUÔdØná�Ùóò
ÔlÜ/ôaÕ é Õ;Õ_Ù~ÒUÑdà�Õ_Þ�ØaÑWÓ_â
ãKÔdÕ*ÒjÕ_åßÜZÝ ÙWÝ Ùdè�ÚUØZà ÑWÓUÝ ØaÙdÚFÐõÜ/ôaØaÑWÒäÙdÕ_ÜZÒäåßÜ�æ�Ý åßÜZàKå#Ý½æ�Ý ÙdèWâ-ö÷Ý�ÓÛÔ�ÓÛÔdÕ~ÐxÑWÓÛÑWÒUÕ�ÒjÕ�ø

ÚUÑdà½ÓÛÚHÐxÒjØaå5ùWúüûþý�ÓÛÔdÕþÒjÕ_åßÜZÝ ÙWÝ Ùdè#ílÜZÒUÜZåßÕ�ÓÛÕ;Ò
ÚUídÜZÖ_ÕÂá�Ý�à à é ÕþÖ_ØaÙWÚjÓÛÒUÜZÝ ÙWÕ_Þ�ÐxÑdÒ�ÓÛÔdÕ;Ò6ÜZÙdÞ
ÔdØaí�Õ;ÐxÑdà�à�îßÒUÕ;ôZÕ/ÜZà�ÓUÔdÕ�Õ�æWÜZÖ;ÓvÙlÜ�ÓÛÑdÒjÕ×Ø�Ð�ÓUÔdÕ�ÚUØaà�ÑWÓÛÝ�ØaÙðÓÛØOÓÛÔdÕ�ÚjØaàªÜZÒyÙdÕ_ÑWÓUÒUÝ�ÙdØßíWÒUØ é à�Õ_å~â
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? @ ACB D<EGF H

I @ E J*K�D<LMF�N ? APOQJ%R FSATD<LMF U ? V W

ãKÔdÝ ÚÉÖ�ÔlÜZíWÓUÕ_ÒþÞdÝ�ÚUÖ;ÑdÚUÚjÕ_ÚþÓÛÔWÕäÔdÝ�ÚjÓÛØZÒjî�Ö/ÜZà�Ý é ÒUÜ�ÓÛØZÒ#ñYX[Z]\üò�â�ãKÔdÝ ÚÉÝ ÚþÜ~ÙdÕ;á ÓUÝ å#Ý Ùdè�Ö/Ü�à½ø
Ý é ÒUÜ�ÓÛÝ�ØaÙ é Õ;Ó�átÕ_Õ;Ù ÓUÔdÕ�^_Z]\4ÜZÙWÞa`bZ]\5á�ÔdÝ Ö�Ô÷Ö_ØZÒUÒUÕ;Ö;ÓUÚðÜzÞdÕ;ÚUÝ èZÙ�ØpôZÕ_ÒjÚUÝ èZÔRÓ�ØZÐ6ÓÛÔdÕ
Õ_à Õ;Ö;ÓUÒUØaÙdÝ�Ö_Ú�á�ÔdÝ Ö�ÔzÖ/ÜZÑdÚjÕ_ÚOÜAÖ�ÔlÜZÙdÙdÕ;àdc ÚÉÓUÝ å#Ý Ùdè�Ö/Ü�à Ý é ÒÛÜ�ÓUÝ ØaÙ:ÓÛØ é ÕßÞdÕ_í�Õ_ÙWÞdÕ_Ù<ÓOØaÙ�ÓÛÔdÕ
ÒUÕ/Ü�ÞdØaÑWÓ�ÔdÝ�ÚjÓUØaÒjîäØZÐ�ÓUÔlÜ�Ó�Ö�ÔlÜ�ÙdÙdÕ_àÄýlí´Ø�ÓÛÕ_Ù<ÓUÝªÜZà�à�î#Ý Ù<ô�ÜZà Ý�ÞlÜ�ÓUÝ Ùdè×ÓÛÔdÕ�ÑdÚjÕ×Ø�Ð�ÔdÝ�èaÔðÒÛÜ�ÓÛÕ6Ö/Ü�à½ø
Ý é ÒUÜ�ÓÛÝ�ØaÙ�ÞlÜ�ÓÛÜWâ
ãKÔdÕ×Ö�ÔlÜZíWÓUÕ_Ò é Õ;èaÝ ÙWÚ�á�Ý½ÓÛÔAÜ é ÒUÝ Õ�Ð8ØnôaÕ;ÒjôuÝ Õ�á ØZÐ�ÓUÝ å#Ý ÙdèÂÖ/ÜZà�Ý é ÒUÜ�ÓÛÝ�ØaÙðÝ ÙAùWú
ûOâ�úvÕ�æuÓ/ý

ÓÛÔdÕÉÖ/ÜZà�Ý é ÒUÜ�ÓÛÝ�ØaÙAíWÒUØ é à�Õ_å Ý ÚvídÒjÕ_ÚUÕ;Ù<ÓÛÕ_ÞrÜZÙdÞ�Ö�ÔlÜZÒÛÜ�Ö;ÓÛÕ;ÒUÝ�ÚUÕ_Þ�âüãKÔdÕeXfZ]\ Ý Ú�ÓÛÔdÕ;Ù:Ý Ù<ÓÛÒjØ�ø
ÞdÑdÖ_Õ;Þ*ÜZÙWÞ~Ý½ÓÛÚKÝ�åßídà�Õ_å#Õ_Ù<Ó�Ü�ÓÛÝ ØZÙðÜZÙdÞ�í�Õ_ÒjÐxØZÒUåßÜZÙdÖ_Õ�ídÒjÕ_ÚjÕ_Ù<ÓÛÕ;Þ�â

gih�j kTl m m(,1n ,1oqp r	sþ91tvu�wxszyQtv{�o t1o |�} ~
`b�~ã©ÓÛÝ�åßÝ�Ùdè�Ö/Ü�à Ý é ÒÛÜ�ÓUÝ ØaÙ*Ý�Ù�ÓUÔdÕßùWúüû Õ�æ�í´Õ;ÒUÝ�åßÕ;ÙRÓ×Ý�Ú×ÞWØaÙdÕFÝ Ù:Ó�átØ�ÚjÓUÕ_ídÚ��ÉÓUÔdÕFÕ_à Õ;Ö�ø
ÓÛÒUØZÙdÝ Ö;Ú6Ö/ÜZà�Ý é ÒUÜ�ÓÛÝ�ØaÙ�ñY^_Z]\6ò������v� ÜZÙWÞ�ÓUÔdÕFídÔdØZÓUØ�ø�åþÑWà�ÓÛÝ�ídà Ý�Õ_ÒvÖ/ÜZà�Ý é ÒUÜ�ÓÛÝ�ØaÙïñ�`bZ]\üò����,���Äâ
^ Ü�Ö�Ô~á�Ý�à à é Õ6ÞdÝ ÚjÖ_ÑdÚjÚUÕ;Þ é ÒUÝ�Õ��dî é Õ;à Øná�â
�����b��� �������!�����]��� ��¡£¢¥¤x�8��¦[��¤%�§���b� ¨v�>¢S©«ª
¬ ØZÒFÓUÔdÕAÓUÝ å#Ý Ùdè�å#Õ/ÜZÚjÑdÒUÕ;åßÕ;Ù<Ó/ý!ÓÛÔWÕq^_Z]\�Ý�ÚßÒjÕ_ÚUí�ØaÙdÚjÝ é à�Õ~ÐxØZÒßÖ_ÜZà Ý é ÒÛÜ�ÓUÝ Ùdè:ÓUÔdÕ�ã­\4Z
ØaÑWÓÛíWÑWÓ�ØZÐ ÓÛÔdÕ�®�¯üù�ú[°�Ö�ÔdÝ íìñõÜ�ÐhÓÛÕ;Ò6Ý�Ó6ÔlÜ�Ú é Õ;Õ_Ù�ílÜZÚUÚjÕ_Þ�ÓÛØ~ÜZÙ>\[±�ZKò%â.\
Ú6áyÜZÚ�åßÕ;Ù�ø
ÓÛÝ ØZÙdÕ_ÞrÝ ÙDÚjÕ_Ö;ÓUÝ ØaÙS��â²�Zâ²�aý�ÓÛÔdÕ³®�¯
ùWú[°~ÔlÜZÚÉÓ�átØ:ã­\4ZyÚþÓÛØ�ÒjÕ_ÞdÑWÖ_ÕðÞdÕ_ÜZÞ�øÏÓUÝ å#Õ#ÜZÙdÞ´��µ

ë,¶
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�W���W�<� ��3d¢ÆÅa¥*/�« È §p��°ü¶n­Û� È ¯Z®	­�§p�6­Û� °�� ·p� È � È ¬ ��®x¯<�	¶É«%�Á·p�W¬ � È §�¶R·<·p��¬ ¢8¦�§p�6¦./8¨S�a�;��� ·p«y­Ã¯
�h¶<°É»�Çv§p��·ä­�§p�F¸W� « È �Ä� °�� ·�¶n­Ã¯<�v� «fÈ��ª�_¸�����¶ä«����W·�¶<¬l®��ª¯W°©­�§p�i)É-þ¦º¯<�t¶A»Z�_¸<�_«Ã­�¶<¬�»<�<¬ «j�
��«É� � È ��� �p�;¸ó¢×µ6·F­�§p�O¶��Ä�Ä� ��¶R¬l¯�® ¶ß�W¬ ¯���¶R¬�­��Ä� �a�a���d��­�§p����¶<¬Á�p�É¯Z®1­�§p�þ¦./8¨ê� «ü«�­Ã¯<� �_¸ó¢�Ê¤®K·p¯
�W¬ ¯���¶<¬u­��Ä���Z�a���8¶��]�õ� �p�_«H¶n®h­Ã���xË6Ë<¡,+y·p«v­�§p� È §�¶R·<·p��¬���«��ª�;«j��­�¢ 6 ¦�§p�Ì)É-þ¦ ¶R·p¸ð¸W� « È �Ä�Á°×�Á·�¶n¼
­Ã¯R�ÎÍu»a�;¸<�_«Ã­�¶R¬ó»<�<¬ «j�;«H¶��ª�O·p¯Z­!¸d�ª¶ÏÇv·Â­Ã¯F« È ¶<¬ ��7�¢
ÜZÙlÜZà�ØaèaÑdÕ�å#Õ_å#ØaÒjî é Ü�Ù§ÐRÚOñõÖ;Õ_à�à Ú�ò!á�ÔdÕ;ÒUÕÂÚjÝ èaÙdÜZà ÚvÜZÒjÕÂÔdÕ;à Þ�Ý½Ð>Ü#èaà Ø é ÜZà�ÓÛÒjÝ èaèaÕ;Ò
Ü�ÒUÒUÝ½ôaÕ;Ú_â
^ Ü�Ö�Ô:ØZÐ>ÓÛÔdÕ;ÚUÕOÖ;Õ_à à�Ú
åþÑWÚjÓ é ÕÂÝ�ÙdÞdÝ�ôuÝ�ÞdÑlÜZà�à�îðÖ_ÜZà Ý é ÒÛÜ�ÓUÕ_Þ�âHãKÔdÕe^_Z]\(ÒUÕ�ÓÛÑdÒjÙdÚ
ÓUÔdÕÂÓÛÝ�åßÕ�ý
Ý Ù ÙlÜZÙWØaÚUÕ;Ö_ØaÙdÞWÚ_ý é Õ;Ó�átÕ_Õ;ÙìÓÛÔWÕ~ÞWÝ ÚUÖ;ÒUÝ�åßÝ�ÙlÜ�ÓÛØZÒ=ÑlÒjÝ Ùdè�ñhÐxÒUØaå ùWúüû�±�òþÜZÙdÞ ÓUÔdÕ�èaà Ø é ÜZà
ÓÛÒUÝ�èaèaÕ;ÒOÜZÒUÒjÝ�ôuÝ ÙWèdý1ÜZÚOÚUÔWØpá�ÙìÝ ÙÒÑlèZÑdÒUÕ ë âÆ�aâ ûüÙdÖ;ÕðÓÛÔdÕi^_Z]\ ÔlÜZÚ é Õ;Õ_ÙìÜZídídà�Ý Õ;Þ�ý>Ö_Õ;à à
à Õ;ôZÕ_à�ÞdÕ;í´Õ;ÙdÞdÕ;ÙdÖ_ÕÉÝ ÚKÒUÕ;åßØnôZÕ_Þ�â
^_Z]\©Ö_ÜZà Ý é ÒÛÜ�ÓUÝ ØaÙäÞlÜ�Ó�Ü#Ý Ú�Ø é ÓÛÜZÝ ÙWÕ_Þ�ÐxØaÒvÜßÖ�ÔlÜZÙWÙdÕ_à é î�Ü�ÒjÓÛÝÆÑlÖ_Ý ÜZà à½î�ÑlÒUÝ�ÙdèßÝ½ÓvÑdÚUÝ�ÙdèäÜ

Ó í�Õ_ÞdÕ;ÚjÓÛÜZàdc�íWÑdà ÚjÕZâOãKÔdÝ�Ú6Ö/ÜZÑdÚjÕ_Ú�ÓÛÔdÕFÖ�ÔlÜ�ÙdÙdÕ_à>ÓUØ é Õ_ÔdÜnôZÕ#ÜZÚ6ÓÛÔdØaÑWèaÔ�Ý�ÓÛÚ6ÞWÝ ÚUÖ;ÒUÝ�åßÝ�ÙlÜ�ÓÛØZÒ
ÔlÜZÞ>ÑlÒUÕ;Þ�â�\!ÓÉÚjØaå#Õ#à Ü�ÓÛÕ;ÒüÓÛÝ�åßÕOÜðèaà�Ø é ÜZà�ÓÛÒUÝ�èaèaÕ;ÒüÝ Ú�ÚUÕ;Ù<ÓÂÜ�ÙdÞ�ÓUÔdÕFÞlÜ�ÓÛÜ~Ý�Ú6ÒUÕ/Ü�ÞrØaÑ�Ó/â
ãKÔdÕ
ÓÛÝ�åßÕ é Õ;Ó�átÕ_Õ;Ù~ÓUÔdÕ
í�Õ_ÞdÕ;ÚjÓÛÜZà�ídÑWà ÚUÕüÜZÙdÞäÓUÔdÕ
èaà�Ø é ÜZàlÓUÒUÝ èZèaÕ_Ò
ñY`x^x±Hø�Ô6ã-ÞdÕ;àªÜ/îWòtÖ/ÜZÙ
é Õ6ô�ÜZÒUÝ�Õ_Þ�ýWídÒUØnôuÝ ÞdÝ�ÙdèFÜFåäÜZíWídÝ Ùdè é Õ;Ó�átÕ_Õ;Ù�\f±�Z Ö_ØZÑdÙ<ÓÛÚHÜZÙdÞðÓÛÔdÕ�ÓÛÝ�åßÕHÓÛÔdÕ�ã­\4Z ÔlÜZÚ
ÚUí�Õ_Ù<ÓvÒÛÜZå#ídÝ ÙWèdâ
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�W���W�<� ��3d¢ ¡d¥�¦�§p�H­Û� °H�fÈu­�­Ã��� Õ�Ú ¸W��«Ã­��Ä�Û�<�n­Û��¯W·p«t®x¯R��§a���W§O�ª¶p­Ã��ÜdÝn³D¸R¶p­�¶×¶<·p¸�·p���n­��Ä�Á·p¯O¸R¶p­�¶u¢
�����b�ßÞ à<á[�Q�§�*â#ãåä��ß����æ��������ç¢Ò¤x���8¦[��¤%�§� �]� ¨�àè¢Ò©çª
ãKÔdÕe`_Z]\ ÓÛÝ�åßÝ�ÙdèFÖ/ÜZà�Ý é ÒUÜ�ÓÛÝ�ØaÙAÝ�Ú
ÒjÕ_ÚUí�ØaÙdÚjÝ é à�ÕÉÐxØaÒHÖ_ØaÒjÒUÕ;Ö;ÓÛÝ�ÙdèäÓUÔdÕÂÓÛÝ�åßÕÉåßÕ_ÜZÚUÑWÒUÕ_å#Õ_Ù<Ó
ÐxØaÒ	ídÔ<î�ÚjÝ Ö_ÜZà�Ö_Ü é à�ÕtÞdÕ;àªÜ/îuÚ8ÜZÙWÞÂÞdÝ�ÚUÖ_ÒjÝ å#Ý ÙlÜ�ÓÛØaÒ!ÑdÒUÝ ÙWè
ÜZÚ�ÜvÐxÑWÙdÖ;ÓUÝ ØaÙÉØZÐWÓUÔdÕyÚjÝ èaÙlÜ�à<ÔdÕ_Ý�èaÔ<Ó/â
\HÐhÓÛÕ;ÒüÜZíWídà�îuÝ ÙWè#ÓUÔdÕ_ÚjÕþÖ_ØaÒjÒUÕ;Ö;ÓÛÝ�ØaÙdÚvÓÛÔdÕ�`b�~ã ÓUÝ å#Ý ÙdèFÒjÕ_ÚUØZà ÑWÓUÝ ØaÙ~Ý Ú Ë �Zâ���ÙdÚ_ý�ÜZídíWÒUØ/æ�Ý½ø
åäÜ�ÓUÕ_à½îäÕ�éuÑdÜZà�ÓÛØOÓÛÔdÕ]êjÝ½ÓUÓÛÕ;ÒyÓÛÝ�åßÕ6Ý�Ù<ÓÛÒUÝ�ÙdÚUÝ�Ö
ÓÛØOÓUÔdÕz`b�~ã ÞdÕ_ÚjÝ èaÙ�â
gihìë mTíqî ïðtvp�í ñ ÿPò oq{�n s�ó�ô
ù�õ;ô#õvöø÷úùxÑWÓUÓøõ�öüû=÷#öüõ�÷1ýú÷#þÿùÿ÷��§ù²õ����,ö�õÏý,õ��<Ó�öüõ��	�
�§û�Óøö��
�;Óøþ��
�������§õFÓøþ���õ�ÑdÓjÓøõ�ö����"�9�xþ²ûüÓ��§õ
ûüþ����§ù²õvûjÓf÷�������÷úûjÓøõ�ûjÓ����>Ó��§õ�ÑWÓUÓøõ�öüû�÷����qþÿû �§ûüõ	��÷#û[÷ÌÑ�ö8ûjÓ!��÷#ûüû[ÑWÓUÓøõ�ö!���,ö4öø÷���þ����§ö8õ#"
ùÿþ���þ��§÷#ö%$�÷���÷#ù&$ ûüþÿû	�'���§õ(��õ;Ó����)�¥õ����§ù��*$#õ��<þÿû=÷ Õ,+ ��þ��§þ���þ²ûø÷�Óüþ��
�-��� õvé.��÷�Óøþ����0/
�Æ�
12 �§õvö8õ×Ó��§õ�û����¼þ²û3��ý#õvö 465798;: 1dÓ��§õ��.���<��õ�ö3���*þ��)"ÏÓøþ���õf`_�-�=�§þ½Óøû�>Y÷#û?�§õ�Óøõ�ö���þ��§õ	�-�@$
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öüõ��	�§öüû8þ²ý#õzÑdÓ4÷�ÓUÓøõ	�L��Óøû?����Ó��§õ�ÑdÓjÓøõvö�M#�
Õ + >!NOQP :SR�T P : MVUXWZY[]\�^_` acb d T
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�Æ�*M���§õ Õ,+�j þ²ý#õvû ÷ j �k�)��þ����§þ��v÷�Óøþ��
������Ó��§õfé)�§÷#ùÿþ½ÓS$L����Ó��§õfÑWÓ ÷��Q�§þ²õ�ý#õ��i÷����³þ²û]õ#luÓüöüõ���õvù&$
ûüõ���ûüþ�Óüþ²ý#õAÓ���Ó��§õ~Óøþ���þ�� j �1÷#ù²þ��§öü÷�Óøþ��
�m���üÓ���õn�§þ½Ó�`_�-� û	�«±o�§ö8þ�� j õ1÷#ö8ù�$ ÷��§÷#ù�$ ûüþ²ûL����§õ��WÓüöüþ����m��÷�Ó ÷k1[þ�Ó 2 ÷#û6���ZÓøþ��võ	�÷Ó���÷�Ó�Ó���õ Õ,+ ���,ö'�§õ���Óøöüþ����p��÷�Ó ÷ 2 ÷#ûiûüþ j �§þ²Ñq�v÷��<Óøù&$�§þ j ��õvö!Ó��§÷��ðÓ��§õ Õ,+ ���,ö bsr�t �v÷#ùÿþ��§öø÷�Óøþ����u��÷�Óø÷
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��Ó��§÷�Ó 2 ÷#û3�§ö8õvûüõ	�<Ó�þ��
Ó��§õ?�§õ	�WÓøö8þ����v��÷�Óø÷v����Ów�
�ZÓ_þ��FÓ��§õ bsr9t �1÷#ù²þ��§öü÷�Óøþ��
�x��÷�Ó ÷
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�
���WÓ�
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�0û%�
�§ö���õ �§÷�Ó ÷6Ó���õvû�Óøþ��Ì÷�Óüõ!Ó��§õ�ö8õ������§ûjÓüö�����Óøþ������õ�ö%���,ö%�Ì÷��
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� ©@� ���g�®���@ºQ�����S���
�G¼½·@��¾¿�
���§õ��
�§ù&$¥û8þ j ��þ²Ñq�v÷��<Ó«�§þ�À�õvö8õ�����õ'��õ�Ó 2 õ�õ���Ó��§õ bsr9t û%�
�§ö���õi÷����m�§õ���Óøöüþ����J��÷�Óø÷qþÿû

Ó��§õ�öø÷�Óøõz÷�Ó 2 �§þ��Q�iþ�Ó�þ²ûKÓ ÷#Ðúõ���� bsr9t û��
�§ö%�võv��÷�Óø÷�þ²û��§û���÷úùÿù�$ßÓ ÷#Ðúõ���÷�Ó3�§þ j � öü÷�Óøõ�1 2 þ�Ó��
÷6�§õ�Óøõ	�;Ó��#ö�Á_�-� Óüöüþ j
j õvö�öü÷�Óøõ b ���yÓS$)�§þ��v÷#ùÿù&$ Ë °%Ð)Â Ã
1 2 �§õvö8õ1÷#ûv�§õ	�WÓøö8þ����6��÷�Óø÷6��÷úû=÷�§õ;Óüõ��;Ó��,öLÁb�6�Pöø÷�Óüõ����[÷����§ö��¶l�þ���÷�Óüõvù�$S��Ä
Ä�Â3Ã��p�²���§õ;Óüõvö%��þ��§õ�Ó��§õ6�Å�,ûüû8þ��§ù²õ³õ	À�õ��;Ó���
Ó��§þÿû��§þ�À�õvö8õ�����õ~Ó��§õ bsr t û����§ö���õ 2 ÷#û�ö%��� ÷�Ó�ù�� 2 öø÷�Óüõ��¯���§õ�öüõ�û��§ù½ÓÌþ²û�û%��� 2 � þ��
Ñ j �§ö8õ!/
�½/
�²���§õ Õ + þ²ûV�§þ j ��õvö����,ö>Ó��§õ4ù�� 2 öø÷�Óüõ bsr t û%�
�§ö���õ[÷��
�#Ó��)��ûtÓ���õ �§õ�Óøõ	�;Ó��#öböü÷�Óøõ��÷#û4÷�� õ	À�õ���Ó!�
�ðÓ��§õ6Óøþ���þ�� j �1÷#ù²þ��§öü÷�Óøþ��
�u����Ó���õ�Á_�-� û	�Æ¿Ç'È*É%Ê]ÉVË*ÉgÌ]É�ÍSÌÏÎ#Ê,ÐÅÑvÒ'Ì]ÊÏÓ§Ô#Ô#É%Ê�ÊÏÕ9Ì]É�Ó§Ö;ÌÏÈ*ÉVË�É�Ì]É%ÍgÌ]Î	Ê�Ì]ÊÏÓ½Ô	Ô#É�Ê�Ê¿ÕQÌÏÉ!×uÕ�Ø#É%ÊÏÕ#Ô#ÉZÙ²Ú,Û�Ò
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Ü ý,õ�öjÓüþ��1÷úù û��v÷��ª���'ù�� 2 öü÷�Óøõ bsr t ö%���§û 2 ÷#û{��õ�ö%���,ö%��õ	� ÷����Söüõ	���
��ûjÓøö%���;Óüõ�� 2 þ�Ó��
Ó��§õu�§÷�Ó��ÒÑdÓjÓøõ�ö�1>Ó��§õ(�§öüþ��Ì÷#ö�$<÷���÷#ù&$�û8þÿûzÑdÓUÓüõvöx���!y t!Ý � Ü û�$�û�Óøõ	�Ì÷�Óüþ���û%�§þ��hÓ�þ�� 2 ÷#ö��§û
þ��:Ó��§õ�ö8õ������§ûjÓüö�����Óøõ��D�c�#ûüþ�Óüþ��
��þ²û�ûüõ�õ��Þ�;õ;Ó 2 õvõ	�0�§þ j ��÷����>ù�� 2 öü÷�Óøõeö%���§û	1%÷#û�û%��� 2 �
þ�� Ñ j �§öüõ�/
�½�
�Xß¿��Ó��§õ�ûø÷���õ 2 õvö8õ�Óøö%�§õqþ��ª�§õ���Óøöüþ����0��÷�Ó ÷
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¹ ´Ê´�¿@Á�° 7c� $?�Ü°�À'¿ µ\¶·¹ ¯ µ ¯ µ>.y¶·­8® À ¹ ´�¯Ê½8¾ ¹<¶ ¯�¿ µ ¯ µA2 ¿A¾�± ¹ì¶ ¯Ê¿ µ6¶ ¿ ½ ® Á�¾�¯ ¶�¶·®'µ ½�; Â�Ã�Ä�ÅIÇÈÃ
Á�¯ ¶·­ ¿A¼ ¶6­8¹_: ¯ µ>.�¶ ¿tÁ�¾0¯ ¶0® ¿A¼ ¶ ¶·­©®�2 ¼8´Ê´ ¸¥¹<¶·¹
4 ° ¶ ¾�¼8À ¶ ¼8¾ ®<É�E�­8®'µ °�¼8À ­�¹Rµ ®��j¶0®'µ8¸8®�¸
7c� $#�ß¯�°º¾ ®4¹R¸ ½�; Â�Ã�Ä�Å�ÇÆÃ=¶0­8®p®��j¶·®�µ °0¯�¿ µ ¯�°º¾ ® À�¿ .Aµ ¯�° ®'¸ ¹Rµ8¸ ¼ µ ² ¹ À �R®'¸ ¯ µ\¶ ¿ ¶·­8®
� ° ­ ¿A¾ ¶�2[¹<¶������-¬ ½ ¹<µ>� °�0¥¾ ®'¹R¸ ; ¶ ¿º½ ®}¹ ²8²8´�¯ ®�¸ ½�; ¶·­8® À ¹ ´Ê¯Ê½©¾ ¹<¶ ¿A¾ É
¬>­8®#2 ¼©´Ê´ ���p¬ À ¹ ´Ê¯�½8¾ ¹<¶ ¯Ê¿ µ ¯ µ �A�?�)¯Ê°Ü° ­ ¿ðÁ µ&¹ ° ¹ <8¿@Á«À ­¥¹ ¾ ¶ ¯ µ8�>. ¼8¾ ®?'©É��|�©É $ 2î¶0® ¾
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