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ÿ&: ãºû�ú Ça�Ud+T�f+d�w>ÒHT¢d+T!TMk�f?X�YÉh+RUT{éoh�R�f+T!d?RUX�qeV{Z�hSd+T�h�dWX]k#d+\_×�T ú êzb!�Ufo��T¢\_^th+RUTM½����Uf?TDh�R�Z�hSh�RUTMijT�Z]�
X]k	h+RUTMZ���T�f�Z]��T��>\ed ã »]Ç��v`'RU\eb�R2\_dû#�»�� q_T!d?d&h�RUZ]^|h�R�TD`&X�f?d?hSb!Z]d+TMX(k ú �]»�wÀÒHTDT¡}�i�q�Z]\e^|h�RU\edKh+RUf+T�d+RUX�qeV
Z]^UV£VU\ed+b!��d+dSh�RUT¢VU\�ÕÊT�f+T�^�h'�(Z]f?\�Z]^nh�dSX(kPh+RUTMh�f+T�T�\e^£±�T!b�h�\eX�^µ»�w ú w ú w

Ò¦T>b!X]^UVU�Ub�h�T!V�h�RUT>d�Z]Y;Tgh�T!doh�d0k�X�f0q�Z]f?��T!f0ijX�iU�Uq_Z(h�\eX�^Ud0Z]^�V�^UX(h�\_b�T!V�h�R�Z(h0h+RUTK¿���Z(q_\eh�Z(h�\���T�ljT!R�Z��v\_X]f
VUXvT!d~^�X]h~b�R�Z(^U��Ttd?\_��^U\�½�b�Z(^�h+qeu]�Pd?X�`&TtX]Y[\�h�h+RUTtVUT�h�Z]\eq_d�wµÍWT!f+T;`&T[k�X�b��Ud~X�^Bd?\_Y~��q�Z(h+\_X�^Ud¢X]kpd+Y[Z]q_q
ijX�iU�Uq_Z(h�\eX�^Ud[k�X]f2Z]^UX]h+RUT!f2f?T�Z]d?X�^mw Ò¦T8d?R�Z]q_qrd+T�T8\_^·±�T�b�h�\eX�^·»�w�ÇBh�R�Z(h|`&T�b�Z(^Ôb�Z]iU\�h�Z]qe\_×�TµX�^Ôh�R�T
VUT�h�Z]\eq_T!Vs��^UVUT!f?d?h�Z]^UVU\e^U��X]kWd+Y[Z]q_qKiÈX�i��Uq�Z(h+\_X�^�d�`'RUT�^ä`KT6VU\_d?b!�Ud?d;iUZ]f?h+\eh�\eX�^U\e^U�µq_Z]f+��T[iÈX]iU�Uq�Z�h�\_X]^Ud!w
ÖD�UfÀf?T!d?�Uqeh+d�d+RUXº`äh�R�Z�h�lUf?T�Z]��\_^��MZcq�Z(f+��TKiÈX�i��Uq�Z(h+\_X�^�\_^nh+XDd+Y[Z]q_q�d?�UlU��f?X��UiUd�Z(^UVad+X�q��v\_^U�Wh�RUTpi�f+X�lUqeT!Y
\_^�VUT!ijT!^UV�T!^nh�q�utk�X�fST�Z(b�Rµd+��lU��f+X]�Ui{f?T!d?�Uqeh+dW\e^£Zz�]X�XvV6iÈT�f?k�X�f?Y|Z]^�b!TDh�f+Z]VUT¡¼�X]ÕPw

Æfe�c�e�c �9���8 ���� � �m�
x·d+�Ul�h+q_T'\_d?d+�UTW\_^zh�R�TrT¡}�T�b!��h+\_X�^[X]k	Z(q_��X�f?\eh+RUYíö�¼�dK©­�]��¬À\ed�`'RUT�h+RUT!f>h�RUTW\_^UT�¿���Z]q_\�h�u~\e^[doh�T!i ú \edgd?h�f?\_b�h
� �  MX�f�^UX]h6�q�D ¡w{xrd+d?�UY[T;h�R�Z�haöd: ú Z]^UV¦h+R�Z(h�h�RUT[b!X�qeq_T�b�h�\eX�^\Aý\ed�Z{k���q_q�lU\e^�Z]f?u8h+f+T�T]w£�
kWZ{d+T�h
X]kKd+\e×!TyEQP�`'\eh+Ré7�EQP 7�: ú \_dDh+T!doh�T!VH�Ud+\e^U�6^UX�^�¼
d?h+f+\_b�h¢\_^UT�¿���Z]q_\�h�u��	Z(^UVHX]^UqeuµX�^UTzY[T�Y~ljT!fDX]k	EQP>\_dM\e^
h�R�Tzh�Z]f+�]T�h�d+T�ho<B�0h�RUT�^8EQP>\ed�d?T!qeT!b�h+T!V¦Z]d�Z£b!Z]^UVU\eV�Z(h�T;Z]^�VHY[Z�u8lÈTzi�Z(f?h�X]k&h+RUTzb!Xº��T�f!w2ÍWXº`&T���T!f��
�Ud?\_^U�6Z|doh�f?\_b�hD\_^UT�¿v�UZ]q_\�h�u{�]\e��T�d¢Z|ljT�h+h+T!fMb�RUX]\_b!T(�Ê`'RU\eb�R8\_dch+X2d+T!qeT!b�hDh�RUTad?\_^U�]q_T�h+X�^�b�X�^nh�Z]\e^U\_^U�;h�R�Z�h
�Ud?T!f!�Uh+RUT!f?T!lnu£f+T�VU�Ub!\e^U�ah�RUT�Z]b�h���Z(qmf+T�VU�U^UV�Z(^Ub�u6`'\eh+RUX���hp\_^Ub�f+T�Z(d+\_^��zh+RUT¢^��UY~ljT!f'X]k#h�f�Z(^Ud+Y;\_d?d+\_X]^Ud!w
ÖD^�h�RUT�X]h�RUT�fcR�Z(^UVm�m�Ud?\_^U�|d?h�f?\_b�hM\_^UT�¿���Z]q_\�h�u2k�X�fcq_Z]f+�]T!fcd?T�hMd?\_×�T!dch+T!^UVUdDh+Xt\_^�b!f+T!Z]d+T�h�RUT~^��UY�lÈT�fDX]k
h�f+Z]^Ud?Y[\ed+d+\eX�^Ud�wg±�XU��\_^nh��U\�h�\���T!q�u��n`KTD`&X���q_Vtqe\_�]TWh�X~��d+T£é � ê~\e^[h�R�TDq_Xº`KT!d?hpq_T��]T!qedpX]k	h�R�Tch�f?T!T]��Z]^UV2�Ud?T
é��Wê�k�X�f>d+T�h�dKX]k	d+\e×!T1�³X�f>q�Z]f?��T!f���k�X�f&Z(^tZ]iUi�f+X�iUf?\�Z(h+TSh�RUf?T!d+R�X�q_V���w�²P\_���Uf?T!d6#��vÇ~Z]^�V2��b�X�Y;i�Z]f+T'h�R�T
ijT!f?k�X]f+Y[Z]^Ub!T�X]k�Z;h�f?T!T�d+b�RUT�Y[T�`'RUT!^µh+RUT�h+RUf+T�d+RUX]q_Vµ\edW�(Z]f?\_T�VmwSÆrX(h�T¢h�R�Z(hWh�R�T!�»: ú b��Uf?�]T]�È`'R�\_b�R
`KT�b�X�Y[Y;T!^nh+T!V6X�^£lÈT�k�X�f+T(�Uf+T�iUf+T�d+T!^nh+dc�Ud?\_^U�¦é��Wê;T���T�f?u�`'RUT!f?T]w

QSRUT2Y;X�d?h�d?h+f+\_��\e^U�µ��f+Z]iURs\ed�h+R�Z(h~X(kSh�RUT2Z(b�h��UZ]qKf?T!VU��^UV�Z]^Ub�u³�,²À\_����f+T;Ç� �wµÒHT|d?T!Tth+R�Z(h�`'R�T!^
`KTt�Ud+T2doh�f?\_b�h�\_^UT�¿���Z]q_\�h�u�\_^¦h+RUTtqeT���T�q&X]kSh+RUT|h+f+T!T[b!X�f?f+T�d+ijX�^UVU\e^U��h�X�d?T�h+d~X]k'd+\e×!T ú �,\¤w�T]w��Àh+RUTÎé��Wê
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²À\e���Uf+T��w
�QSRUT�T�ÕÊT�b�hWX]k#h�RUT{é��Wêzh�RUf?T!d+R�X�q_Vy� X]^£h+RUT�ÖMi�iÈX�foh��U^�\eh�u��b©U ¡�Uk�X�f'Z~h�f?T!TM`'\eh+R£ÿ&: ã�ûnú ÇUw

h�R�f+T!d?RUX�qeVB\_d!��:ÐÇ� Mh�RUT|Z]b�h+��Z]qKf+T!V��U^UV�Z]^�b�u��>ö�Å(�ÀVUf+X�i�d~VUf�Z(Y|Z(h+\_b!Z]q_q�u{k�X�f�h�Z]f?��T�h�d+T�h~d+\e×!T�d~lÈT�q_Xº`
ÿ �]ú wMxphMh�RUT�d�Z]Y;T�h�\eY[T(�jh+RUTa^��UY~ljT!fDX(k�h�f�Z(^Ud+Y;\_d?d+\_X]^Ud!���¡�mf+T�Y|Z]\e^Udc��^Ub�R�Z]^U�]T!Vmw�QSRUT!f?Tz\_dDZ(q_d+XtZ]^
\_Y;iUf?X$�]T!Y;T!^nh'\_^2h+RUTMX�iUijX�f?h+�U^U\�h�u���©jw>�{Xº��\e^U�ah�RUTMh+RUf+T�d+RUX�qeV2k��Uf?h+RUT!f'�Ui£\_Y;iUf+Xº�]T!dWö­ÅDZ]^UV9©2Z(h'h�R�T
b!X]d?hgX]kj\_^�b!f+T!Z]d+\e^U�,�¡wÀÒHT&k�X���^UVzX���h�h+R�Z(h��]\_^aY;X�d?h�b!Z]d+T�d!�vZ]^UVaT�d+ijT!b�\�Z]qeqeu¢`'RUT!^;T�}vh+f�ZM�]T�u�d>Z]f?TSZ]VUV�T!V
�,d?T!T[lÈT�q_Xº`r ��P\eh�i�Z�uvd�h�X{d+T�h�h�RUTzh�R�f+T!d?RUX�qeVsZ(h!�¶:ÐÄ{d?\_^Ub�T[h�R�T|\_^�b!f+T!Z]d+T;\_^$�M\_d¢��T�f?uHd+Y[Z]q_q�`'R�\_q_T
h�R�T|�nZ]\e^H\e^sö�Å[Z(^UVX©�\_d�d+��lUd?h�Z]^nh�\�Z(q¤w6QSR��Ud!��\e^¦Z]qeq�h�RUT;k�X�q_qeX$`'\e^U�2d+\eY~�Uq_Z(h�\eX�^UdD`KTtX�^Uq�u��Ud+T[d?h�f?\_b�h
\_^�T!¿���Z]qe\eh�u|k�X]fSd+T�h+d'X]kÀd?\_×�T�Ç[Z]^UV6ljT!qeX$`¢w

ÆrX]h+T�h+R�Z(hWb�RUXvX�d+\e^U�:�S: Ä;R�Z(drZ(^µT�ÕÈT!b�hcX]^£h+RUT�`KX�f?d?hrb�Z]d?T�ijT!f?k�X]f+Y[Z]^Ub!T¢d?\_^Ub�T�^�X$`Fà]:»#]ÿ � Ä
�Ud?T!f+dWb�Z(^£ljT¢d+T�q_T!b�h�T�V{d?�Ub�R{h+R�Z(h'^UXzk�X��UfSX]k0h+RUT!YÐljT!qeX�^U�ah�X;Zab!X]Y[Y;X�^2d+T�hWX]kÀd?\_×�T¢Ä[Z]^�V£^�Xzh+RUf+T�T
X]kKh�RUT�YÞljT!qeX�^U�6h�XµZ£b�X�Y[Y;X�^yd+T�h�X]kpd+\_×�T[Ç�wtxcd�Z£f?T!d+��qeh��#`&T;`&X]�Uq_VHlÈTzk�X�f+b�T!Vyh�Xµ��d+T���:�#]ÿ � Ä
h�f+Z]^Ud?Y[\ed+d+\eX�^Ud���Z]q_qÊZ(h'h�RUT¢qeT���T�q	b!X�f?f+T�d+ijX�^UVU\e^U�ah�Xzd+\e^U��q_T�h�X�^6d?T�h�d�w

Ò³RUT!^y��:·Ä���h+RUTMijT�Z]�[^v��Y~lÈT�fpX]k0h�f+Z]^Ud?Y[\ed+d+\eX�^Ud6�K\ed ã � #!Fèÿ � �2�,d?T!T¢²À\e���Uf+T,#n ��v`'RU\_b�R6Y;T�Z]^�d
Z£� û �î\_Y;iUf+Xº��T�Y[T�^nh�Xº�]T!fMh�RUTa`KX�f+doh�b�Z]d?T[ijT!fok�X�f+Y[Z]^Ub�TaX]k	#]Ä]ÇU�0Z]^UVyZ]b�R�\_T��]T!d�Z]b�h+��Z]q�f?T!VU�U^�V�Z]^Ub�u
h�RUZ(hM\_d¢Z(qe`&ZºuvdMqeX$`KT!frh�R�Z]^ û wÌ��w�ÍrXº`KT���T�f!�#\_^8Y;X�d?hDX]kgh�RUTaf+Z]^U��T~h+RUTaf+T�d+�Uq�h�d¢Z]f?T~Y~�Ub�RylÈT�h+h+T!f!w���^
i�Z]foh�\eb!�Uq_Z]f!�U\�kÀh+RUT�\e^nh�T!f?T!doh�\_^��[h�Z(f+��T�hrd?T�hcd+\_×�T�f+Z]^U��T�\_d'ljT!qeX$`Fà¸: ÿ � �v��`KT��]T�h�� � ÿ � »��Èö�Å � û I ã »��Z]^UVY© � û I û Ç�w|S=
ð Ý ADC0G�C����'ÛUG�Ú � C7¡Wõ Ú�G�C��c¢�C£�ÊÛUó�~&C
QSRUTyl�Z]d?\_b�h�f?T!T�d+b�R�T!Y;THf?T!¿��U\_f?T!d6X�^Uq�u qeX�� H ÿF�]T�uvd£h�XÎlÈT�doh�X�f?T!V·\_^³T�Z]b�Rè±�QSQMw'QSRUT�f+T�k�X]f+Ty\eh2\ed
f+T!Z]d+X]^�Z]lUqeTrh�X�b!X�^Ud?\_VUT�fpd+b�R�T!Y;T!dp`'\eh+Rtd+qe\_��Rnh+qeuzY;X�f+Tr�]T�uvd�
K²�X�fKiÈX]iU�Uq�Z�h�\_X]^UdKX(k0d+T��]T!f+Z]qmY;\_q_qe\_X�^�d!�]`KT
b�Z(^µZ(ÕÈX�f?V6h+Xz�]T!T�i{h�`'\eb!T¢X�fSk�X��Ufph+\_Y;T!d'Z]dSY[Z]^nu2�]T�uvdr\e^{Z(^�±�QSQMw

��^äh+RU\_dad?T!b�h�\_X]^m�>`KT6d?h+�UV�uÎd+b�R�T!Y;T!d;\_^B`'RU\eb�RËZ�h�f?T!T6\_dzZ(�U��Y;T!^nh�T�VälnuäZ]V�VU\eh+\_X�^�Z(qKd?T�h�d�wÎQSRUT
Y;X]h�\��]Z�h�\_X]^äk�X�f[VUX�\e^U�Bd+Xs\ed|b�q_T�Z(fU
�lnu \_^�b!f+T!Z]d+\e^U�¦h+RUT�^��UY~ljT!f2X]k¢d?T�h+dy��Z]^UV h+RUT!f?T!lnu �(T�uvd� ¡�ch�R�T
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²À\e���Uf+T¢»·
�x R�\_d?h+X���f+Z]Y X]k#h�R�T��(T�u6d?\_×!T�d'�Ud+T�V{k�X�fSd?T���T�f�Z]q	h�Z]f+��T�h'd+T�hcd?\_×!T�dràÈ�Uk�X�fSÿ&: ãºû�ú ÇUw

iUf?X�l�Z]lU\eq_\�h�utX]k�½U^UVU\_^��tZ[d?Y|Z(q_q_T�f'b!Xº��T�fc\_^�b!f+T!Z]d+T�d!w'Ò¦T�Z]f+T�\_^nh+T!f+T�d?h+T!V8\_^£q_Xvb�Z�h�\_^��zh+RUT�qeT��]T!q_dW`'RUT!f?T
\eh'ljT!dohWi�Z�u�dSh+X|Z]V�V£d?T�h+d!��d+�Ul�ù?T!b�hrh�Xah�R�T�b�X�^Udoh�f�Z(\_^nh�d'X�^2h�R�T�^��UY�lÈT�fWX(kÀ�(T�uvdcijT!fr±�QSQMw

��^[X]f+VUT�f�h�X¢��T!^�T!f�Z�h�TSh�RUTST¡}vh�f�Z¢�]T�uad+T�h�d��v`KT'd?h�Z(f?h�`'\eh+R;Z{éoq_T��]T!q ¼�VUT���f+T�T!êMiUf?X]½�q_T(��`'RU\_b�R;d+ijT!b�\e½�T�d
RUXº`çY|Z]^nuµ�]T�uvd¢T�Z(b�RH�Ud?T!fMd?RUX��UqeV8RUX�q_V�Z�hMT�Z]b�Ryq_T���T�q¤w�²�X]fDZ2q_T���T!qP`'\eh�R8d?T�h¢d?\_×!T;àj�0ZtVUT!��f?T!TaX]k ê\_Y;iUqe\_T!dgh�RUZ(hpT!Z]b�R6�Ud+T�fSd+RUX���q_V2ljT!q_X]^U��h�X ê Í ã T¡}�h+f�Z~d?T�h�d���\_^2Z(VUVU\eh+\_X�^;h�X~h+RUTMX�^UTDlUZ]d+\ebch�f?T!TDd?T�h'\ehljT!q_X]^U��dgh�X�Z(hKh+RU\_d>q_T���T�q¤w�QSR��Ud>`&Tr^UT!T�V|h�X�lÈTrZ]lUqeTWh+X���T�^UT!f+Z(h�Trÿ ê � àzd+T�h+d&X]kmd+\_×�TDàj��d?�Ub�R|h�RUZ(h&T!Z]b�R�Ud?T!fMljT!q_X]^U��drh+XtT�}�Z]b�h�q�u ê X]k�h�R�T!Y£wDÒ¦TaZ(b�RU\_T���T~h�R�\_dclnuµf�Z]^UV�X�Y[q�u£iÈT�f+Y~��h+\_^U�;h�RUT�ÿB�Ud+T�f+d ê Í ãh�\eY[T�d!��Z]^UV2k�X�fpT!Z]b�R6f�Z]^UV�X�Y ijT!f?Y~��h�Z�h�\_X]^|`&T�Z]V�Vth�RUTM�Ud?T!f?dW\e^2iÈX]d+\eh+\_X�^�dM�
v�Í ã  ?à�ÿ ã FJIJIUIUF v
àtZ]d'Zd+T�h��Uk�X�fsvø: ã FJIJIJIªF ÿ � àÈw

x ��\��v\_VÔT�}�iUq_Z]^�Z(h+\_X�^ k�X]fth�RUT�iUf?T�k�T!f?f+T�V¸iUq_Z]b!T�Y[T�^nh6X]k�h+RUT�T�}vh�f+Zs�]T�uvd{b�Z]^³ljT�k�X]�U^UV³\_^Ôh�R�T
RU\ed?h�X]��f�Z]Y�\e^�²À\e���Uf?T�»�wrQSRUT�RU\_doh�X��]f�Z]Y�VUT�iU\_b�h�dWh�RUT�k�f�Z]b�h�\_X]^µX]k���d+T!f?dDb!Xº�]T!f+T�V8lnuµ�(T�uvdDk�f+X�Y�T!Z]b�R
q_T���T�qPX]k�d+T�h+d!�Êk�X]fWh�Z]f+��T�hcd?T�h+dDX]k�k�X���frd?\_×!T�d!w'Ò¦T��Ud+T�V�Z|ijX�iU�Uq_Z(h�\eX�^6X]k�ÿ\: ãºûnú Ç[�Ud+T�f+dMZ(^UV8Z[lUZ]d+\eb
h�f?T!T�d+b�RUT�Y[T�`'\eh�R ã�ã qeT��]T!q_d�wSQSRUT�R�\_d?h+X���f+Z]YÐb!qeT�Z]f?qeu6d?RUXº`'drh�RUZ(hrh+RUT�d?Y|Z(q_q	d+T�h�dcZ]f+T¢h�RUT�X�^UT�dc�Ud?T!V
Y;X�d?h�X]k¯h�T�^mw6xcd�h�RUT;h�Z]f?��T�h�d+T�h�d+\e×!T|�]f+Xº`'d!��d?X�Y;T[q_Z]f+��T�f¢�]T�uHd+T�h�daZ(f+TtZ(q_d+X£�Ud?T!VmwµÍrXº`&T���T�f!��T��]T!^
`'RUT�^£h+RUTMh�Z]f?��T�h'd?T�h�drZ]f?T�ày: ú Ç ã Z]^UVµà�:»#�» ã ��\¤w�T]w���h�Z]f?��T�h'd?T�h+dWf?T!¿��U\ef+\_^��zh+RUTMRU\e��RUT!dohW^v��Y~lÈT�fSX]k
h�f+Z]^Ud?Y[\ed+d+\eX�^Ud��Êf+T�q�Z(h+\e�]T!qeu2k�T�`ý�(T�uvd¢Z]f?T~�Ud+T�V8k�X�fcd?T�h�dMX(kKd?\_×�T¤# ú Z]^�V8�UimwMQSRUT�f+T�k�X]f+Ta\ehcd+T�T!Y;dch�R�Z�h
Z]VUV�\_^U�z�]T�u6d+T�h�drZ(hSh�RUT¢qeX$`¸q_T���T�q_d'X]k#h�RUTMh�f?T!T¢\_dph+RUT¢f+\e��RnhWZ]iUiUf?XnZ]b�Rmw

²À\_�]�Uf+T�d�%��	Ä��0Z]^�VH�tV�T!iU\eb�hMh�R�TaiÈT�f?k�X�f?Y|Z]^�b!TaX]kKZ]^ ã�ã ¼
q_T���T!q#h�f?T!T{�,ÿ8: ã�ûnú Ç� WZ]�U��Y;T!^nh�T�V8h�f+T�T
`'\eh+RË�yT�}vh�f+ZH�(T�uvd!w³QSRU\ed[b�RUX]\_b!T{Z]qeq_Xº`'dz�Ud;h+X¦VUX]�UlUq_T2h+RUT{^��UY�lÈT�f[X]kD�]T�uvdtijT!fzqeT���T�qr\e^ËZ(q_qph�R�T
\_^nh+T!f+Y;T!V�\�Z(h+T£qeT��]T!q_dµ� ã � 7 EQP 7 � ÿ	 ¡wÔ²�X�q_qeXº`'\_^U��h+RUTµb�X�^Ub!qe�Ud+\eX�^Uda`KTµVUf+Zº`�k�f?X�Y h�R�T{�(T�uä�Ud�Z(��T
RU\ed?h�X]��f�Z]Y \_^ä²À\_�]�Uf+T£»��>h�RUT�d+TµT¡}vh�f�Zy�]T�u�d|Z]f+T£VU\ed?h�f?\_lU��h�T!V«Z]dz�U^U\�k�X�f+Y;qeuBZ]dziÈX]d+d+\elUq_T£Z]Y;X�^U��h�R�T
q_T���T�q_dKk�f?X�Y h�RUTrlÈX(h+h�X]Yï�,b!X]�UiUq_T�d� gq_T��]T!qÈ�Ui|h�X�d+X�Y;TcqeT��]T!q 
 wÀÒHTr�(Z]f?\_T�V 
 \_^[X�f+VUT�fKh+X�½�^UV|h+RUTDY;X�d?hT�ÕÈT!b�h�\���T�VU\_doh�f+\elU��h+\_X�^mw

Ò¦T2½�f?d?h;^UX]h+T2h�R�Z(h;f?T!�nZ]f?VUq_T�d+dzX]krRUXº` h+RUT6T�}vh�f+Zy�(T�uvdtZ]f?T2VU\_doh�f?\_lU��h+T!Vm�gh�R�T£ijT�Z(�B^��UY~ljT!fzX]k
h�f+Z]^Ud?Y[\ed+d+\eX�^Ud[VUf+X�i�d2l�u Z(h2qeT�Z]doh ú #�� ��k�f?X�Y ã � #¦VUXº`'^Ôh�X ã Ç{%yk�X�f|h+RUT³é?��i³h+XBd+T�h�d6X]k¢d?\_×!T ú ê
VU\ed?h�f?\_lU��h�\_X]^� K\_^2b�X�Y;i�Z]f+\ed+X�^2h+X[Za^UX]^�¼NZ]����Y[T�^nh�T!V6h�f?T!T(w

²À\_�]�Uf+T,%�d+R�X$`'dph+R�Z(hKh�RUTrlÈT�d?h	�>\_dKZ]b�RU\eT��]T!V6lnu|VU\ed?h+f+\_l���h�\e^U��h+RUTcT¡}vh�f�Z~�(T�uvd'Z(hKh�RUTWh�RUf?T!TDqeX$`KT!doh
q_T���T�q_d!�Ê\¤w�T]w��mZ]VUV�\_^U�tb�X��UiUqeT!d��m¿���Z]VUf?�UiUq_T�h�d��	Z]^UV8Xvb�h+T�h�d�wMxcVUV�\_^U�td?T�h+dMX]k>d+\_×�T ã »2Z(dc`&T�q_qPf+T!d?�Uqeh+T!V8\e^
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Target set size

single tree
up to sets of size 512

up to sets of size 16
up to sets of size 8
up to sets of size 2

²À\e���Uf+Ty%·
�Ær��Y~lÈT�f¢X]kph�f+Z]^Ud?Y[\ed+d+\eX�^Ud;���? �Z]d�Z2k��U^Ub�h+\_X�^yX]kKh�RUTzh�Z]f?��T�h�d?T�h~d?\_×�T|àj�P`'\eh+RHÿà: ã�ûnú ÇU�
ö9: ú � ã]ã qeT��]T!q_d���Z]^UV{�aT�}vh�f+Z;�(T�uvd!w
Z]^¦Z]q_Y;X�d?h¢\eVUT!^nh+\_b�Z(q�iÈT�f?k�X�f?Y|Z]^�b!T]wtÍrXº`&T���T�f!�gZ]VUV�\_^U�£T��]T!^sq�Z(f+��T�fMd+T�h+d��nZ��]T|d+\e��^U\�½�b�Z]^nh+qeu8\e^�k�T!f?\_X�f
ijT!f?k�X]f+Y[Z]^Ub!T(wg²À\_�]�Uf+T�dpÄ~Z]^�V6�~d+RUXº`·h�R�Z(h&h�RU\ed&\_Y;iUf?X$�]T!Y;T!^nhSb�X�Y[T�dSZ(hKh�RUTDT¡}�iÈT�^Ud+T¢X]kPZ]^t\e^Ub!f?T�Z]d?T
\_^aö­ÅKk�X]fÀd+Y[Z]qeqvh�Z]f+��T�h�d?T�hgd+\e×!T�d!��Z]q�h�RUX�����R�h�R�TSZ]b�h+��Z]q�f+T!V��U^UV�Z]^�b�ua\edÀd?h+\_qeqv`KT!qeq�ljT!q_Xº`Îh�R�Tp����Z]f+Z]^nh�T�T!V
`KX�f+dohrb!Z]d+T�X]k�ö­Å��¸ö¸Í ã �t: ã `'R�T!^8ö9: ú  �w

��^~ZSd+\eY[\eq�Z]fÈT�}�ijT!f+\eY[T�^nh#`'\�h�RV#�Ä'T�}vh�f+ZW�(T�uvdS��: ã�ã ÿ¾#¥¤S�� ��!h+RUTKljT!dohø�È`pZ(dÀZ]b�R�\_T��]T!V�l�u¢d?iUf+T!Z]VU\e^U�
h�R�Ta�]T�uvd�Z]Y;X�^U�|h+RUT~qeX$`KT!doh¢Ç2q_T���T!qedz�,��i�h+X2d+T�h�dMX]k>d+\e×!T ã »n ªßmh+RUT~ijT�Z]�Y�Wk�X]fch�RU\edDT�}�ijT!f?\_Y;T!^nhD`&Z]d
Z]ljX���hr�]Ç;h�f�Z(^Ud+Y;\_d?d+\_X]^Ud!�Uk�X�fSh�Z]f+��T�hcd?T�h+dcX]kÀd+\_×�T ú % ã ��: ÿ � # I Än ¡�U`'RU\_b�R�\ed ú�ú � q_Xº`KT!f'h�R�Z(^£h+RUT ã$úvã
Z]b�RU\eT��]T!Va\_^�²À\_�]�Uf+Tû%Wlnu�h�RUT~é?�Ui�h+Xcd+T�h�d�X(k�d+\e×!TpÄ(êcVU\ed?h�f?\_lU��h�\_X]^mw	Ò¦T&Z]q_d?Xcf�Z(^�h�RUTKd�Z]Y;T>T�}�iÈT�f+\eY[T�^�h+d
k�X�fSq_Z]f+��T�fSZ]^UV£d+Y[Z]qeq_T!fK�]Z(q_�UT�dSX]kÀÿP�U`'\eh+R£d?\_Y;\_q_Z]f&f?T!d+��qeh�d�w�Ò¦T¢X�Y;\eh&h�RUT¢VUT�h�Z]\eq_d!w

ÖD�Uf'b!X�^Ub�q_�Ud?\_X�^�dpk�f+X�Y h+RU\_dSd?T�hWX]kPT�}�ijT!f+\eY[T�^nh�dWZ]f+TMh+R�Z(h���Z� pZ]VUVU\e^U�;Zzk�T�` T�}vh+f�Zz�]T�uvdWd+�Ul�d?h�Z(^�¼
h�\_Z]q_q�u8f+T�VU�Ub�T!d~h�R�Tt^��UY~ljT!f~X]kSh+f�Z]^�d+Y;\_d+d?\_X�^�d��¡�gZ]^�V³�,l� �\eh�i�Z�u�d~h+X8Z]VUVHh�RUT�d+T2T�}vh+f�Z��]T�uvdzZ(h~h�R�T
q_Xº`KT!f'q_T���T�q_dSX]k#h�RUTMh+f+T!T�f�Z�h�RUT�fph�R�Z]^6h�XzVU\ed?h+f+\_l���h�TDh+RUT!Y�Z�hrR�\_��RUT�fSq_T���T!qed'Z]dS`&T�q_q�w

|S= ç EµÚ�G�ÛUó�ÛUóNI&òMóoò§¦
QSRUTrf+T!d?�Uqeh+dK\e^;h+RUTWiUf+T���\eX��UdKd+T!b�h�\eX�^Ud>d+�U���]T!d?hKh�R�Z�hK�(T�uvdSZ]f?TrY;X�f?T|éN�]Z(q_��Z]l�q_T!ê�Z(hgh+RUTcqeX$`KT!f>q_T���T�q_dgX]k
h�R�T�h+f+T!T¢h�RUZ]^�Z(h'h+RUT�R�\_��RUT�f'q_T��]T!qed!w&QSR��Ud��Ê\�h'd+T!T�Y[drf+T!Z]d+X�^UZ]lUq_TMh+X[VU\ed+b!Z]f+V£h�RUT��]T�u�dcX]kÀh+RUT�q_Z]f+�]T!d?h
d+T�h�d;��RU\_��R�T!d?hcq_T���T!qed� cZ(qeh�X]��T�h+RUT!f��mZ]^UV{h�X2�Ud?T�h�RUT~Z]VUVU\�h�\_X]^�Z]q0�]T�u�d+iUZ]b!T~k�X�frY[X]f+T�qeXº`&T�fDq_T���T!qP�]T�u�d�w
ÒHTzZ]b�RU\_T���Tah�R�\_dMlnu�i�Z(f?h�\�h�\eX�^U\_^��[h�R�T;ijX�iU��q�Z(h+\_X�^m�jÿÀ�0\e^�h+X�¨�VU\_d¯ù?X�\_^nhMi�Z(f?h�\�h�\eX�^UdcX(kKd?\_×�Taÿ � ¨Èw�QSRUT
d+iUZ]b!T~Xvb!b��UiU\eT!V8lnu{h+RUT~qeX�� H ¨µVUT!qeT�h+T!V��(T�uvd¢iÈT�fc�Ud?T!fD\edrh�R�T!^8�Ud?T!V�h�X|\_^Ub�f+T�Z(d+T�h+RUT~^��UY~ljT!fDX(k�q_Xº`
q_T���T�q	d+T�h+dr\e^6T�Z]b�R£i�Z]foh�\eh+\_X�^Êw

��^;h+RU\_d�d?T!b�h�\_X]^;`KT'b!X�^Ub�T!^nh�f+Z(h�TWX�^zq�Z(f+��T�f!��Y;X�f+TSf?T�Z]qe\_doh�\_b&�Ud+T�f>ijX�iU��q�Z(h+\_X�^~d?\_×�T!d!wgÍWXº`&T���T!f���d?\_^Ub�T
T�Z(b�Rä\e^UVU\���\eVU��Z]q>i�Z]foh�\�h�\_X]^¦\_d�d+Y[Z]q_q��P`KT2b�Z]^äZ]iUi�qeuyh�RUT2\e^Ud+\e��Rnh�`KT2R�Z���T6�nZ]\e^UT!V¦k�f?X�YÞX��Uf~T!Z]f+qe\_T!f
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Target set size

single tree
up to sets of size 512

up to sets of size 16
up to sets of size 8
up to sets of size 2

²À\e���Uf+T¢Ä·
Kxrb�h��UZ]q0f+T!V��U^UV�Z]^�b�u¦�¤ö�Å! 'Z]dWZak��U^Ub�h+\_X�^£X]kPh�RUTMh�Z(f+��T�hrd?T�hrd+\e×!T�àÈ�U`'\eh+R{ÿ[: ãºûnú Ç��jö&: ú �
ã�ã q_T���T�q_d!��Z(^UVµ�aT¡}�h+f�Zz�]T�u�d�w

0

0.2

0.4

0.6

0.8

1

0 100 200 300 400 500 600 700 800 900 1000

O
pp

or
tu

ni
ty�

Target set size

single tree
up to sets of size 512

up to sets of size 16
up to sets of size 8
up to sets of size 2

²À\e���Uf+Tp��
�ÖDiUijX�f?h+�U^U\�h�u6�
©� �Z]dgZDk��U^Ub�h�\eX�^zX]kÈh+RUTSh�Z]f?��T�hgd?T�h>d+\e×!TWàÈ�n`'\�h�Rzÿ&: ãºûnú ÇU�vö9: ú � ã�ã q_T���T�q_d!�
Z]^UV{�aT�}vh�f+Z;�(T�uvd!w
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Target set size

single partition (tree)
partitions of size 1k

partitions of size 256
partitions of size 128

partitions of size 32

²À\e���Uf+T ãºû 
pÆr��Y~lÈT�fcX]kPh�f+Z]^Ud+Y;\_d?d+\eX�^Ud��b�? 'Z]dDZak��U^Ub�h�\_X]^µX]k�h+RUT�h�Z]f+�]T�hWd+T�hDd+\e×!T~àÈ�j`'\�h�R£ÿ\: ã$ú Ä <B�
ö9: ú ��Z(^UV ã Äz�(T�uvdc\e^th�X]h�Z]q¤w
d+Y[Z]qeq�¼�ijX�iU��q�Z(h+\_X�^;T�}�ijT!f+\eY[T�^nh�d!w

²À\_�]�Uf+T�d ãºû Z(^UV ã�ã b!X�Y;i�Z]f?T¢h+RUT¢iÈT�f?k�X�f?Y|Z(^Ub!TMX]k#h�R�T�Zzd+\e^U��qeTch�f?T!T¢d+b�RUT�Y[T¢k�X�fWZaiÈX]iU�Uq�Z�h�\_X]^tX]k
ã$ú Ä]ÁÉb��Ud?h+X�Y[T�f+dM`'\eh+R8h�RUTaijT!fok�X�f+Y[Z]^Ub�TaX]k&d?b�RUT!Y;T!dMh+R�Z(h¢T!Y;iUqeX$u{h�RUTad+Z]Y;Ta^v��Y~lÈT�f¢X]k>�]T�uvdt� ã Än 
lU��hr`'\eh+R©¨µi�Z]foh�\eh+\_X�^�d!wSÒ³\eh+RU\_^{T�Z]b�R8i�Z(f?h�\�h�\eX�^£`KT~VU\ed?h+f+\_l���h�T�h�RUT~qeX��ª¨µT�}vh+f�Z|�(T�uvdDh�X2Z(b�RU\_T���T~h�R�T
q_Xº`KT!doh&ijT�Z]�o��ß�Z]dg`&TWR�Z���Trd+T�T!^tljT�k�X�f?T]�nh�R�\_d>Y[T!Z]^Ud�h�R�Z�h>h+RUTWT�}vh�f+Z��]T�uvdSZ]f+T'VU\ed?h+f+\_l���h�T�V|Z]Y;X�^U�¢h�R�T
q_Xº`KT!dohSq_T���T!qed&\e^|h�RUTWh�f?T!T]��h�R��UdSZ]V�VU\_^U���]T�utd+T�h�dSX]kmd+\_×�T!dpljT�h�`KT!T�^ ú Z]^UV`# ú w�²�X�f&T!Z]b�Rt�(Z]q_�UTWX]k¥¨[`KT
f�Z(^th�RUTDT�¿��U\e�(Z]qeT!^nhSX]k0h�R�TDT�}�ijT!f+\eY[T�^nhS`&TMVU\ed+b��Ud+d?T!V£\_^6±�T�b�h+\_X�^6»�w #�wÀÒHTMf+T�iÈX]f?hSX�^�qeuzh�RUTMf?T!d?�Uqeh+dpX]k
h�R�T�ljT!doh��,q_Xº`KT!dohrijT�Z(�¸�? pT�}vh�f+Z�¼��(T�u6VU\ed?h�f?\_lU��h�\_X]^tk�X�fST�Z]b�R6�(Z]q_��TMX]kU¨jw

²À\_�]�Uf+T ãºû d+RUXº`'d|h+R�Z(h;h�RUT£VUT!b�f+T!Z]d+T�\e^à�a\ed[V�f�Z]Y[Z(h�\ebtk�X�f[ZHq�Z(f+��T6f�Z(^U��T£X]kch�Z]f+��T�h|d?T�h|d+\_×�T!d�w
��^¦iUZ]f?h+\_b!��q�Z]f��mh�RUT[iÈT!Z]�2�DVUf?X�iUd�l�uyZ(lÈX���h¾#]»��t�#k�f?X�Y ú Ç�# # %tk�X]f�Z£d+\e^U��q_TaiUZ]f?h+\eh�\eX�^8h�X ã ��� ú »2k�X]f¨2: ãºûnú Ç2i�Z]f?h+\eh+\_X�^UdrX]kKd+\_×�T ã$ú ÄtT!Z]b�Rmw~��^Ub�f+T!Z]d+\e^U�2h�RUT«¨µk��Uf?h+RUT!fMf?T!VU��b!T!d=�Wk�X�fDd+X]Y[T~�(Z]qe�UT!dDX(kSàÈw
ÍrXº`KT��]T!f!�>k�X�faq�Z(f+��T;h�Z]f?��T�hzd?T�hzd+\e×!T�d!�KZ]^UVÎT!d?iÈT�b!\�Z(q_qeu�h+RUX�d+T2`'\�h�Räà¬��ÿ ��ú ��`KT6i�Z�uÎZ�ijT!^�Z]q�h�uB\e^
h�R�Tt^��UY~ljT!f~X]kSh+f�Z]^�d+Y;\_d+d?\_X�^�d!w�²�X�f�d+��b�Räq_Z]f+�]T[h�Z(f+��T�h~d+T�h�d�`KT2R�Z���T[h�X��Ud?T]�¾:8¨Hh+f�Z]^Ud?Y[\ed+d?\_X�^Ud
\_^�d?h�T!Z]V2X]k0X�^�T]w�ÒHTMZ]f+�]�UTrh+R�Z(h'Z]d&q_X�^U��Z]d1¨|\ed&d+��lUd?h�Z]^nh�\�Z(q_qeu;d?Y|Z]qeq_T�fgh+R�Z]^th+RUTDijT�Z]���¡��h+RUTDd�Z��v\_^���d
\_^&�Sk�X�fcd?Y|Z]qeq_T�f'h�Z]f+�]T�hDd?T�h+dDk,Z]fcX���h�`&T�\_��RUdrh�RUT�iÈT�^�Z]qeh�u{\_^�b!�Uf?f+T!V{k�X�fcq_Z]f+��T¢h�Z(f+��T�hDd+T�h�d�w��{X�f+T�Xº��T!f��
VUT!Z]q_\e^U�2`'\eh�R�h�Z(f+��T�h�dM`'\eh+RBà­�ýÿ ��ú b!Z]^¦ljT;VUX�^UTzlnuyY|Z]\e^nh�Z]\e^U\_^U�tZ£d?\_^U��qeTzZ]VUVU\�h�\eX�^�Z]q�l�f+XnZ]V�b�Z]doh
�]T�u2h�X��]T�h�R�T!fS`'\eh+R6h+RUT¢i�Z]foh�\eh+\_X�^�d!´��(T�uvd!w

²À\_�]�Uf+T ã�ã d?RUXº`'d£h+R�Z(h£i�Z]foh�\eh+\_X�^�\_^U�¦h+RUT��Ud+T�f+d£\_^Ub�f+T!Z]d+T�dµö�Å�k�X�fth�Z(f+��T�h6d+T�h+d£`'\�h�R¸à � ÿ ��ú w
ÍrXº`KT��]T!f!�jh�RUT�ijT�Z]�£ö�Å¢Z]b�h+��Z]q_q�utVUf?X�iUdrd+\_^�b!TM`&T�^UX;q_X�^U�]T!f'�Ud+T�h�RUT¢��T�f?u£q�Z(f+��TM�(T�u£d+T�h�d!�jT]w��Uw���h�RUX�d?T
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