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§�r bv_!hQd,_��,b`h`[^d,c¦b`hvk(�,�\[^d\w¦cpa�a!�\h`]!�Àa!ceq^q^k(�\]`_la!ced�bv[�dp�,_�]Qk(d\f�bvY\_�a!ceh`_lf\_!d\]`[zb���a�ced�b`[^d»�\_�]�b`c
[^d\a!h`_Wk{]`_(�

íZîI\"î]w ï®ð=ñ|òyx�ðz`fdh{Bò1õ=dh| «.}uð~{%��x�ñ|ò²õ6�Àðz`.b

Õ [^d|k{q^q��(��bvY\_¦f\_!d\]`[zb���[^d&b`Y\_�a�c(h`_¦h`_�k(a-Y\_�]�bvY,_�f\_�d\]�[�b���c{r�d»�\a!q^_Wk{hlm�k{b�bv_!h��~jVÝ �pý�v��V y·pnB[
wpo{a�m�qW��§�b�b`Y\[^]$��ce[�d�bumok{b`b`_�h.a�k(d\d\c{b�a�cemQ�\h`_!]`]�k{d»��rt�\h�b`Y\_�h.f\�\_UbvcPb`Y\_Ud»�\a!q^_�c(d�f\_�we_!d\_�h`k(a!�
�\h`_!]`]`�,h`_(����d\q^[�Æ(_"bvY\_�_�q�_�a!b`h`cedQf\_!we_�d\_!hvk(a����,h`_�]�]`�\h�_$�"Y\[�a-Y��½k(]Àcyx(_�h`a!cemQ_$�"[�b`Yo]��,ÁQa�[�_�d�b�mok(]`]
¶I�gøtù�ú^û����®ÚeÛ;º��.b`Y\_�h�_¦[^]�d\c���ce]�]`[�i\[^q�[�b���c(r�rt�,h�bvY,_�h�]`�\i,]�b-k{d»b`[~k(q�a!ceq^q^k(�\]�_�ced\a�_gh`_!we[^c(d\]�k(h`_
a�cemQ�\h`_!]`]�_�fµbvc°d»�\a�q�_Wk(hJf\_�d,]`[�b`[^_!]��lXZY\_!h`_�[�]JY,c��À_!x(_�h!�5k�]`mok(q�q7k(mQce�\d�b�c{rZa�cemQ�\h�_�]`]�[^i\[�q^[zb��T[^d
bvY\[�]P]�bvk{bv_¦k(d,f&bvY\_�mQcemQ_�d�bv�\m c(r�bvY,_�[^d,r k(q�q^[�d\w¦m�k{b`_�h�[~k(q�aWk(h�h`[�_�]�b`Y\_�a�ceq�q~k(�,]`_�ij_!�(ced\f�bvY\_
��ce[�d�bZc(r _�¾»�\[�q^[^i,h`[^�,m��»a�c(mo�\h�_�]�]`[^d,wUbvY\_�a!ceh`_ub`c�kUf\_�d\]�[�b���_!xe_!d�Y\[�weY\_!h½bvY|k{dldp�,a�q^_�k(hZf\_!d\]`[zbv[^_!]��
Â�Y\_�d�bvY\[�]lY|k(�\�j_�d,]���kÓÈ�ijce�\d\a!_�É�cpa�a��,h`]��ó§ ]�Y\c¡a-Æ���kWxe_g[^]la!h`_�k{bv_!f [�d\]`[�f\_TbvY\_�a!ceh`_gk(d,f
i�_!we[^d\]=�\h�ce�|k(w�k;bv[^d,w	c(�,b���k{h`flk(d,f�[^d�b`_�hvk{a!bv[�d\w��"[�bvYQbvY\_�ce�,b`_�h=q~kW�e_!h`]Àc(rBmok{b`b`_�h����"Y\[�a-YPk(h�_$]�bv[�q^q
r k(q^q�[^d\wJ[^d���k{h`f�bvcy��k{h`f�bvY\_�a�c(h`_(�5XZY\_�]�Y\c¡a-ÆP�½kWxe_J[^]"k�f\[^]�a�ced�b`[^d»�\[�b���[^d��\h�_�]`]��\h`_{�ìf\_�d\]�[�b��°k(d,f
bv_�mQ�j_�hvk;bv�\h�_(��k(d,f�[�bv]s_�i�_�a�b5[^]sb`cua�c(mo�\h�_�]�]5k(d\f�Y\_�k{b:bvY,_�m�k;b`bv_!h}[zb}�|k{]`]`_!]7bvY\h�ce�\weY��sXZY\_Z]`Y,c¡a-Æ
]�b-k{h�bv]Zf,_�_��°[^d,]`[^f,_.bvY\_�a!ceh`_uk{b�kUhvk(f,[^�\]�c{r}k{�\�\h`cW�¡[^mok{b`_�q��° y·UÆ»m°�|k(d\flmQcyxe_!]�c(�,b���k{h`fl�"[�b`Y�k
xe_�q�c¡a![�b��lc{r:k(ijce�,b.v{·�Æ»m�o{mQ]

íZîI\"îI� _1òa`.b,ñ%cSduð�x�ñ|ò õ6�=ðz`.b

§�b�k(�\�\h�cW�,[�m�k;bv_�qz�� TmQ]Pk{r b`_�hoi�ce�,d\a�_{�"b`Y\_�]�Y\cpa-Æ/Y\[zbv]ob`Y\_�d,_��,b`h`[^d,ce]`�\Y,_�h`_{�.k{d\f&d\_!�,bvh�[^d\ce]
a�h`_�k{bv_!fV[^d�b`Y\_nY,[^weY¡³¢bv_!mo�j_�h`k{bv�\h�_T��k{Æ(_�k(h�_gk(i\q^_�b`c�]�bvh`_�k(m ce�,b��½k(h�f�� XZY\[�]�[�]°a�k(q^q�_�f�bvY\_
È�d\_��¡bvh`[�d\cµi\h�_Wk(Æe³Çce�,bvÉ®ceh�È�d\_!�,bvh�[^d\cn´ìk(]`Y,É\�VXZY\_Tb`_�mQ��_!hvk{b`�\h`_!]Pf\[^h�_�a�bvq���ij_�Y,[^d\f&b`Y\_T]`Y,c¡a-Æ
��kWxe_�k{h`_	d\cy�¼]`�,ÁQa�[�_�d�bvqz��Y,[^weY�bvcP�,h`cpf\�\a�_Jc(bvY,_�h$´|kyx(ce�\h�].c(r5d\_!�,bvh�[^d\c(]�b`Y\h`ce�,weY�kQx{k(h�[^_�b���c(r
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d\_!�,bvh`k(qBa��\h�h`_!d»b$�|k([�h��\h�c¡a!_�]`]�_�]�Ôu[^d\a!q^�\f,[^d\w�T��eª
V?Ü

��� k([�h"k(d\d\[�Y\[^q^k{bv[�cedZÜ W<��W����� ����� � � ��� � ¶?�¡�êªeº
��� q^k(]`mQcedlf\_!aWkW��Ü �F�D���5�����'���r�� e�¡ N�]¢£��� � � �����k� �U� � ¶?�¡�¤��º
��� Y,c(bvced,_��,b`h`[^d,c7Ü W��Z� � � � � �u�U� � ¶?�¡�¥veº
� Ê½h`_!mo]�]�bvh`k(Y\q��\d\w5Ü ����� ¶tè ä å.º � ¶ è ä åuº �Z���X���¦� � ý ¶?�¡� Þ º

� Y\c(b`ced\_��¡bvh`[�d\c��,h`cpa�_�]�]`_!]½f\cemQ[^d\k{bv_�k{b=q^cy�À_�h5bv_!mo�j_�h`k{bv�\h�_�].¶� y·�§e¨j y·:©À¹	º����"Y\[�q^_ZbvY\_�mok([^d�a�c(d¡³
bvh�[^i\�¡bv[^c(d\]uk{buY\[^weY,_�h.b`_�mQ��_!hvk{b`�\h`_!]Q¶� y·:©+¨j y·�nDª	¹	º.k(h�_Uf\�\_Ub`cl�|k([�huk(d\d,[^Y\[�q~k{b`[^ced��$XZY\_��\q^k(]`mok
�\h�c¡a!_�]`]�_�]$f\cemQ[^d|k{b`_�k{b"Y\[�weY�f\_�d,]`[�b`[^_!]�cyx(_�hZbvY\_�rt�\q�q�hvk{d\we_�c(rsbv_�mQ�j_�hvk;bv�\h�_�]¦T£���
V?�

í�î]\Zî+« ¬�¬ ö�ô3ðÀ÷0c�ðzd

XZY\_Jd\_��pbud,_�a�_!]`]`k(h���]�bvk(we_�[�d°b`Y\[^]�_!x(ceq^�¡bv[^c(d�[�]"b`Y\_�È�_��¡�\q^c(]`[^c(d\É\�|[^d��"Y\[�a-Y�bvY\_Jce�,b`_�h�m�k{b`_�h�[~k(q
c(rÀbvY\_�]�bvk(h�[^]�a�c(mo�\q�_!b`_�q���_3Ø�_!a!bv_!f��PË�cy�½_�xe_�h!�}�"Y\_!dnbvY,_Q]�Y\cpa-Æ¦�½kWxe_oh`_Wk{a-Y\_�]Jk°f,[^]�bvk(d\a!_oc(r½k
rt_!��Y»�\d\f\h�_�fgÆp[�q^cemQ_!b`_�h�].rth`cem bvY,_Qa!_�d�bvh�_�c(r5bvY\_�]�bvk(h�ijc(bvY�[zb�k(d\f�bvY,_Q_��¡�\q^ce]�[^ced¦k{h`_�]�bvk(q^q�_�f��
� k{h�b�c(r5b`Y\_Uh`_�k(]`c(dTbvY|k{b.bvY\_U]��\�j_�h`d,c�x{kPr k([�q^]"bvcP_��,�,q^cpf\_U�\h�cemo�¡bvq��°[�].f\�\_Ub`c�bvY,_�_�d\_!h`w(��q^ce]�b
k(]½b`Y\_.]�Y\cpa-Æo�½kyx(_��|k(]�]`_�]�b`Y\h`c(�\weYPh�_�we[�ced\]½c{r²Y\[^weYQbv_!mo�j_�h`k{bv�\h�_.�"[�b`YPY\[�weY�f\_!d\]`[zbv[�_�]�c(r�Y\_WkWx»�
d»�\a�q�_�[:[�d�bvY,_Ux¡[�a�[�d\[�b��°c(r5bvY,_Ua�ceh�_(� � Y\c(bvcpf\[�]`[^d�b`_�weh`k{bv[�ced�h�_Wk(a�bv[^c(d\]�¶?¿7¾»�|k{b`[^cedg�p�ê¤�º"aWk(d¦cpa�a!�\h
[^dTb`Y\_�]�_�h`_!we[^ced,]�k(d\f�h�_�¾»�\[^h�_�q~k(h�we_Uk{moce�,d»b`]uc(r=_�d,_�h`w{��¶Ip®°¯²± â _��ó��_!hud»�\a�q�_�ced¦[^d�Y\_WkWx»�
d»�\a�q�_�[~º��,�"Y\[�a-Y�h�_�mQcyxe_�]�_�d,_�h`w{�lrth`cem±i�_!Y\[^d\flb`Y\_�]`Y\cpa-Æì�

XZY\_�]�q^cy��³�f,c��"dnc(r�b`Y\_o]�Y\cpa-Æ¦�½kWxe_o[^]�rt�\h�b`Y\_�hJk(weweh`kWx(k;bv_�fgi��¦bvY\_Q_�mQ[^]�]`[^c(dgc{rZd\_��¡bvh`[�d\ce]!�
� h`c(b`ced\]�h`_!]`�\qzbv[�d\wPrth`cem�bvY\_��,Y\c(bvcpf\[�]`[^d�b`_�weh`k{bv[�cedTh`_�k(a!b`[^ced,]�k(i�cyx(_Qh�_Wk(f,[^q���aWk{�,bv�\h�_�_�q^_!a!b`h`ced\]!�
©¡[�d\a�_�bvY\_!]`_�h`_Wk{a!bv[�ced\]�b-k{Æ(_��,q~k(a!_�k{i�cyxe_°bvY\_°d\_!�,bvh�[^d\ce]��\Y\_!h`_(�ÀbvY\_°d\_��¡bvh`[�d\c®_!mo[zb`b`_�f�[^d�bvY\[�]
�\h�c¡a!_�]`]	aWk{dn_!]`aWk{��_{�sbvY,_�h`_!i��¦h`_�mQcyxp[^d\w�_�d,_�h`w{��rth`cem�b`Y\_�]�bvk(h��Q§.f\f,[�bv[�ced|k(qs_�d\_!h`w(�¦[�]�aWk(h�h`[�_�f
kW��kW�¦i��¦d\_!�,bvh�[^d\ce]ub`Y|k{bJk(h�_Qa!h`_�k{bv_!fn[�dg�\k([^h��\h�c¡f,�\a!b`[^ced¦h`_�k(a!b`[^ced,]�[^d�bvY\_�Y\[�weY�bv_!mo�j_�h`k{bv�\h�_
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_�d�xp[^h`c(d\mo_!d�bW�7XZY\_�d\_�bZh`_!]`�\qzbZ[^]=bvY|k;bZi�c{bvY�b`_�mQ��_!hvk{b`�\h`_�k{d\fl�\h`_!]`]��\h`_	k(h�_u]`Y|k{h`�\qz�oh�_�f\�,a�_�f°[^d
bvY\_�]`Y,c¡a-ÆP�½kWxe_	aWk(�\]�[^d\wQ[�b½bvcQ]�b-k{q^q¢�p�"Y\[^q�_umok{b`b`_�hZa�c(d»b`[^d»�\_!]�b`c�r k{q^q�b`Y\h`c(�\weY°[�bW�

Õ k([�q^�\h�_½ceh7]��\a�a!_�]�]½c(rìbvY,_��,h`cemQ�,b7]�Y\c¡a-Æ�f\_��j_�d\f,]À�\h�[^mok(h`[�q���ced�b`Y\_"k(mQce�\d�b5c(rjm�k;bv_�h�[~k(qpbvY\_
]`Y\cpa-ÆlY|k(]Zbvc�bvh`kWxe_�h�]`_	i�_�rtceh`_�[zbZ_�mQ_�h�we_�]"rth`cembvY\_�[�h`ced�a�c(h`_(�=�"_�q^k{bv[zxe_�qz��q�cy�Vmok(]`]Z]�b-k(h�]$Y|kWx(_
a�ceh�h`_�]���c(d\f\[^d,weq���]`mok(q^q¡[^h`c(dQa!ceh`_!]��pk(d\f�mokW��_��¡�\q�c¡f\_�xp[^k�b`Y\_"�\h`c(mo�,b5]�Y\cpa-ÆUmo_!a-Y|k(d\[�]`m°�6×ud\a!_
bvY\_�]`Y,c¡a-ÆPY\k(]"_�mQ_�h`w(_�f�h`_!q~k{b`[�xe_!q��o_Wk(]�[^qz��rth`c(m±bvY,_�]`mok(q^q�a�ceh�_(�\bvY,_�q^cy�½_!h"a�ceh�_ubv_�mQ�j_�hvk;bv�\h�_�c(r
]`mok(q^q�_�h=]�b-k{h`]½�"[�q^q�k(q^]�c�r kWxece�\hÀbvY\_u�,h`cemQ�,b�_��¡�\q^ce]�[^cedÖ�:§�b"q^cy��bv_!mo�j_�h`k{bv�,h`_�]!�\_�q�_�a�bvh`c(dPaWk(�¡bv�\h�_
�\h`cpa�_!]`]`_!]ud\cQq^ced,we_�h"f\_!a�h`_�k(]`_	bvY\_	�\h�_�]`]��\h`_�k(d\f�h`_�f,�\a�_�bvY\_	_�d,_�h`w{��[�dlbvY\_	a�ceh�_(�|bvY,_�h`_�rtceh`_	bvY\_
m�k(]�]"c(rsb`Y\_�[^d\d,_�hZa�c(h`_�[^d\a!h`_�k(]`_!].k(d,f°_��¡�|k(d\f\]"bvcQ_�d,_�h`w([KJ�_�b`Y\_�ce�,bvw(ce[^d\w�]�Y\cpa-Æ���kWx(_(�

§�f\[Li�_�h�_�d�b�mQ_�a-Y|k(d,[^]`m�[^]$d\_�a!_�]�]vk(h��Trtceh.mQceh�_�mok(]`]�[�xe_�]�b-k{h`]��uÂ�Y,[^q^_Jm�k{d»��c(r7b`Y\_�]�_�d\_��¡³
bvh`[�d\ce]=�½_!h`_uf\_!]`a!h`[^ij_�fl[�d�_�k(h`q�[^_�h=]`_!a!b`[^ced\]�k(]½ij_�[�d\w¦È�b`hvk(�\�j_�f,É\�pb`Y\_!�of\cUf,[Li��\]`_$ce�,b�c{rBbvY\_ua!ceh`_
ced�q^ced,we_�h.b`[^mQ_�]�aWk(q�_�]��Jë$_!�,bvh�ced\]	k(d\f��,h`c(b`ced\]�ij_�Y\[�d\fTbvY\_�]�Y\cpa-ÆTk(i\]�ceh`igkP]�m�k(q�q rth`k(a!b`[^ced�c(r
bvY\[�]X¯� y· Y qU_!h`wpo{]Jd\_��¡bvh`[�d\c�q��\mQ[^d\ce]�[�b���f,[Li��\]`[�d\w�ce�¡bJrth�cem bvY\_od\_!�"qz�grtc(h`mQ[^d\w°d\_��¡bvh`c(dµ]�bvk(h��
XZY\[^]$k(f\f\[zbv[�cedlc(r:_!d\_�h�w(��rth`cem�d\_��,b`h`[�d\ce]"_�i�_�a�bv[�x(_�qz��h`_!xp[zxe_�]�bvY\_	]`Y,c¡a-Æl�½kyx(_(�ì�"Y\[^a-Y°�"[^q�qÖbvY\_!d
_��¡��_!qÀb`Y\_oc(�,bv_!h�mok{bv_!h`[~k{q}rth`ceméb`Y\_�]�b-k(h�T��¡v
V?��©p[^d\a!_oced,q��gk�]�m�k{q^q:rthvk{a!bv[�cedgc(r�bvY,_�d\_!�,bvh�[^d\ce]
[^d�bv_!hvk(a�bW�,b`Y\_�m�k;bv_�h�[~k(qì[�dPbvY\_uxp[^a![^d\[zb���c{r b`Y\_�]`Y,c¡a-ÆQ��kWxe_	f\cp_�]Zd\c{bZ]`�0i�_�h"weh�_Wk{b`q���rth`c(m�f\[�mo[�d¡³
[^]`Y,[^d\w	_�d\_!h`w(�Qh�_�]`_!h�x(_�]Zceh5�\h�_�]`]��\h`_{�ÀXZY,_�h`_�rtceh`_{�,d\_!�,bvh�[^d\c	Y\_�k{bv[�d\w�[�]=mQce]�b½_�iÖ_!a!bv[zxe_.k{b�k�hvk{f\[^�\]
c(r5k(ijce�,b� �ª(·�Æpm°�ì�"Y\_�h�_�bvY\_J�\h`c(i|k(i\[�q^[�b��Pc(r7d\_!�,bvh�[^d\clk{i\]`ceh��,bv[�ced°[^].d,c(b$b`c¡coq^cy�¼k(d,f��e_�bubvY\_
bv_�mQ�j_�hvk;bv�\h�_Q[�]�d\c(b	]`c�Y\[^weY�b`Y|k{b�bvY\_Qmok{b`b`_�h�bvY\_!h`_Q_�mQ[�b`]�k°q^k(h`we_�d»�\m�i�_!hJc(r½d\_��¡bvh`[�d\ce]!�o§$]
k�h`_!]`�\qzbW� bvY\_Qx(k{q^�\_Qc(r� �ª{·�Æ»m¯i�_!a�cemQ_�]	bvY\_oi\[�rt�\h�aWk{b`[^ced¦h`k(f\[^�,]�Ü�k(q�q7bvY\_Qm�k;b`bv_!h	�"[zbvY\[�dgb`Y\[^]
i�ce�,d\f|k(h��l�\q�b`[^mok{bv_!q���r k(q�q^]�[�d»b`c�bvY\_�a�c(h`_(�\�"Y,[^q^_$bvY\_�mok{b`b`_�hZce�,b`]`[�f\_�[^]Z_��¡�j_�q�q^_�fÖ�
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��x:u0w�x¸£`�¨ª¦r Æ wµ£`{0¥ �¸� ��ª � rsxM¥ � ��t �
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¿B¸Å�¿Õµ£·S½r¸�·Ê~Ö5ÇÎµ£Á�¸ ¹Ä½�¿I¿DÅ¥Ë�·)¿B¸]½r¼]¿)] V��`_ Í



!#"%$'&)(+*�,t-0/u1435&6*�,748:9�$<;=":>0?@BA�? |�±
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� {0wp¼!x � £#u0¥�x:w � £^w�q�¥«u0w�t � wk�sÉ£:{0wÁxM� � w¡�s�t0w � £:x:¥�t0� � ¥«t �:�0� wyxMt0��qsrLwJ® �0� � � ¥«�st �^� rsª¤wÁ��tA@!wy�0x � rsx �
|s�/~¡� ±CB v ·¡¥�£`{»£:{0w � ¥«zst!r � �,Á£:{0w��0x:¥�z�{�£`w � £ �:�0� wyxMt0��qsrU¥«t �CB��º� wOr,x �y�¹� t/Q�sx:ªnr,£`¥���t½z�r,£:{0wyxMwyu
Qx:�sªÑ£:{!r,£lwJq�wyt�£¨·#r �l�:�ED¤� ¥«wyt�£l£:� � ��t/¼0x:ªÑz�wyt0w�x`r � r �:� w � £ � �s �:�/� w�x:t0��q,rÕwJ® �0� � � ¥«�st¾£`{0w���x �s~
� � £¤ªnrst � u0wJ£¿rs¥ �«� ·¡¥ �«� t0�s£¨�cw³x:w � � � qswyu � t�£`¥ � £`{0w�t0wY®�£nz�r � r � £`¥ �¦�:�/� w�x:t0��q,rG¥ � ��� � wyxMqswyu �§� t
£`{/w � w � £`¥���t � £:{!r,£LQ� �«� ��· ~ £`{/w �:�0� wyxMt0��q,rºt0w � £:x:¥�t0� � ¥�z�t!r � ¥ � u0w �M� xM¥«�cwyu»¥«t � ��ª¤w¦u/w�£¿r,¥ ��~ Qx:��ª
£`{/w � ªnr ��� t � ª¶�cwyx¦�,µw�qswyt�£ � xMw � ��x:u0w�uT¥«t � ±FB v £`��z�wyt/wyx`r �p� x:wyu/¥ � £:¥«��t � QxM��ª � ��t�£:wyª � ��x:rsx �
�:�/� w�x:t0��q,rnª¤�.u/w �«���

;�årä ÷�ò�é êfð=ó�õUøUù <#GIHAJLK
�.�0� wyxMt0��q,r �5±FB v,  û �,ëL�5±FB v, 6ü ·fr � ¼0x � £�¥�u0wyt�£:¥�¼!w�uÃ� �d� rst � {0w � £`��tÃr,£¦£`{0w ß r �NM rsª � rst0r �
× � � w�xMq,r,£:��x � ¥«t M {0¥ � wv�stO@!wy�0x � rsx �T|��0~6� ±FB¡v�TW�PB�V�� � {0w � £`��tÎ{!rsud£`r þ w�tðr � � {0� � x¨wY® � � �M� x:w
� {0�,£`��z�x:r � { � £¿rsx<£`¥�t0z¶r,£ ý/�FQ�|sý��p�µ~ ·¡{/¥ � { � r�£`wyx � {/��·^wyu³£:{0w6r �/� wyrsx`rst � wk�,�rst¬wJ®�£:x`rs��xMu0¥«t0rsx:¥ ���
�0xM¥«z�{�£ � £¿rsxL¥«t¾£:{0w ß rsxMz�wSRvrsz�w ��� rst/¥ �AM#� � � u ��  Í£:wyx8£`{0w¬u/¥ �:� ��q�wyx ��~ �s£:{0wyxL��� � w�xMq,r,£:¥«��t � ·#w�x:w
�0� wyu¾£:�v � x<£`{0w�xLu0wJ¼!t0w¤£`{0w¤��t � w�£¶�,#£`{/w¦� � £:¥ � r �)� ¥�z�t!r ���Pë wJ·4TÉwOr � rst0uGrsªnr,£`w � x8r � £:x:��t/��ªnw�x
 k� �Cw�xM£�Us��t/w � ª¦r,u0w¡rµt � ª¶�Cw�xh�sÉ�s� � w�xMq,r,£`¥���t � �s �EVL�5±FB v,  � � £ � w�x:{!r �/� ª¤� � £h¥«ª � ��x<£¿rst�£ ��� {0w
u0¥�uvt0�,£Á�s� � w�xMq�w8£`{0w �M�0� w�x:t0��q,rn·¡{0w�t�ª¤��t0¥�£`��xM¥«t0zm£:{0w ß R M r,£ ±EQ�|�|X�Á�µ��ß r,£`w�xÁr�£ �OýEQ��CB��p�µ~R �WV r � zs{*£h�s�/£¿rs¥�t0wyu¶r � {0�s£:��z�x:r � {¶�s!£:{0w ß R M £`{!r�£ � {/��·^wyu¨£`{/w �:�0� wyxMt0��q,rµr,£)r �/� x:�O®.¥«ªnr,£`w ���
ªnrsz�t0¥�£ � u0wLX �/�Æý ûQ�!rsxMw ��� q.¥ � ¥�� � wk£:�¤£:{0w>t!r þ wyu�w � w üJ�E� {0w � wL£é·^�n��� � wyx<q,r,£`¥���t � ·#� �0� u � r,£:wyx¸�cw
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�0� w�uv£`� � ��t � £:x`rs¥�t³£`{0w8rsxMx:¥�q,r � £`¥«ª¤w6�s�£`{/w8� � £`¥ � r ��� ¥«z�t0r ���
� {/w �EVL�5±FB v,  wJ® �0� � � ¥���tTr � £ � r �«��� £`��� þ»�0� r � wvr �0� xM�O®/¥�ª¦r�£`w ���ð� ���gýsý�ýU� wOrsx � rszs�¾¥«t§£`{0w

ß r,x:z�w#Rvrsz�w ��� rst/¥ ��M#� � � u ~ rst³¥�x:x:w�z �0� rsx � r,£`w �«� ¥�£`wpz�r � r�® � r �0� xM��®.¥�ª¦r,£:w ���¬���6þ*�C� rO·#r � Qx:��ªÔ� � x
�.� t �¶� {/w � x:��z�w�t0¥�£:��x � £¿rsx6·#r �>� r ��� w�u � rst0u �/� wOr þ®þ.�¡±�1L|sý�| rst0uU{!r,u�r,tGw � £:¥«ªnr,£`w�uÕª¦r �M�U�X |sý R]\ T}|sý
V��³� ��ªnwJ·¡{!r,£ �:� x � xM¥ � ¥�t0z ����~ £`{0w � xM��z�wyt/¥�£`�sx6·fr � r�� �«� w �M�0� w�x:z�¥«rst�£mx:r,£`{/wyxµ£`{!r,t
rnx:w�u���t/w ~ rst0u�{0rsuºr � ��·#w�xÁª¤w�£`r �«� ¥ � ¥�£ � rst0u � ª¦r �«� w�xfx`r,u0¥ �0� £`{0rstv·#r � wY® � w � £`w�uºQ��xpr¤£ ��� ¥ � r �
� x:w^� �:�/� w�x:t0��q,r � £`rsx � ÿÁ��·#wJq�w�x ~ £`{/w � xM� � wyxM£:¥«w � �s � rst0u �/� wOr þ�þt�¡±s1¶|sý�| rsxMwnt0�,£m¥�t � ��t � ¥ � £`w�t*£
·¡¥�£`{Gª¤�.u0w �«� �s^z�x:r�q�¥�£¿r,£:¥«��t!r �S� � �«� r �0� w �¤� £8¥ � r �:�:� ªnw�u�£`{0r,£µ£`{0w � xM��z�wyt/¥�£`�sx � £¿r,x � � � £ � w�qswyx`r �
� � � rsx¬ªnr �:� w � Qx:��ª ¥�£ �¦�:� x<�r � wUu � xM¥«t0z¹¥�£ � x:w�u zs¥Èrst�£ � £¿rsz�w ~ � � £ � £`¥ �«� xMw�£`rs¥«t0w�ujª �0� {Ã�sm¥�£ �
{ � u0xM��z�w�t4w�t�q�w � � � w �h� {0wyxMw>{!r � �cwyw�t4xMw � wyt�£¡w�q�¥«u/wyt � w6£`{!r,£¸r �0�0�«� rsxf{!r � �Cw�wyt�u0wJ£`w � £`w�u4¥�t¬£`{0w
�:�0� wyxMt0��qsr � � � r,£`¥���t �_� q�wyt¬£:{0� � zs{¬wOrsx ��� xMw � ��xM£ �fTW� ±
V £`{!r�£#¥�u0wyt�£`¥�¼!wyu¦r �0�0��� rsx^r �M� � � ¥Èr�£`wyu¤·¡¥�£:{
�EVL� ±CB v,  ·^wyxMw¶·¡¥�£:{0u0x`rO·¡t ~ t0w�· ��� � wyx<qsr�£`¥«�st �XT}�sý�VA�:� zsz�w � £6£`{!r�£>r |.���O� ª �k�/�0�«� rsxkªnr � {!rOqsw
�Cw�wyt�u/¥ �:� ��q�wyxMwyu � ÿp��·#wJq�wyx ~ £:{0w � w8¼!t/u0¥«t0z � rsxMw>t0�s£ � wJ£k·¡¥«u/w ��� r �y� w � £:wyuº� � £`{/wmr � £`xM��t0��ª¤¥ � r �
� ��ª¤ª � t0¥�£ ���
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  Í£`w�x³£`{0wU¥«t/¥�£`¥«r � u0¥ �M� ��q�w�x � �s8£`{0w �M�0� w�x:t0��q,rÎ� � � � £`¥ � r � r � £`xM��t0��ª¤wyx �y~ u!r,£¿r½QxM��ª q,rsx:¥�� �0�
t0w � £:x:¥�t0�ºu0wJ£`w � £`��x � � � wyx:r,£`¥�t0z�r�£m£`{/wn£`¥�ªnwl·^wyxMw � wOr,x � {0w�u½Q��x � ¥«z�t � �s¡t0w � £`xM¥«t0� � £`{0r,£ � � �0� u
�CwlxMw � r�£`wyuv£`�¬£`{/w �:�0� wyxMt0��qsr³wY® �/� � � ¥«��t �>� {0wlxMw �M�0� £ � �sh£`{0¥ � ¥«t�£:wyt � ¥�q�w � wOrsx � { � {0��·^wyuU£`{!r,£µr
t � ª¶�Cw�xk�sgu0w�£:w � £:��x � x:w � ��x:u/wyuºt0w � £`xM¥«t0�nw�qswyt�£ � ¥�t4£:{0wL£:¥«ª¤w � x:w � wyu0¥�t0z¦£:{0wmª¤wOr �M� x:w�ªnw�t�£ � � �
� � £`¥ � r � r � £:x:��t0�sªnw�x �y�)� {/w � wLu0w�£:w � £`��x � ¥�t �y��� u0w�u4£:{0wLf8r,ªn¥�� þ rst0u0w �:�¿~!� R]g ~ g#r þ*� rst�rst0u ß��/5
u0w�£:w � £:��x ���
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�0� wyudQ��x¤rst0r ����� ¥ � ·fr � r �0� x:�O®.¥«ªnr,£`w ���½��ý�� TÆ�s|£V�� � t/Q�sxM£ � t!r,£`w ���s~#� ¥�£:£ � w¬w i ��x<£n·#r � ª¦r,u0w³£`�
�M� t � {/x:��t0¥ J w#£:{0w#wY® � w�x:¥«ª¤wyt�£ �y� � �¿þ £:� � t/¥�q�w�x � r �oM ����xMu0¥«t!r�£`wyu � ¥«ª¤wÁû �Á�pM¸üY~ ·¡{/¥ � { � ��t�£`x:¥�� � £:w �
r � ª¤¥«t � £:wµwyxMx:��x¸��t³£:{0wµ£`¥«ª¤wµ�s�£`{0wµ¼!x � £pw�qswyt�£ �

� {0w%f �:� u/w�£`w � £:��x¦·#r �¬� w�t � ¥�£`¥�q�w�£:�qkM wyxMwyt þ ��q � ¥�z�{�£¤QxM��ª x:w � ��¥ � w � w � £`xM��t �¦� x:��u �0� w�uð� �
t0w � £`xM¥«t0�¨w � w � £`x:�st �M� r,£M£`wyxM¥«t0z

�¦�Z� � � �¦�Z� �sr û �/����ü

rst0uG£`�-kM wyxMwyt þ ��q � ¥�z�{�£µQx:��ªØx:w � ��¥ �)� � � ¥�£`xM��t �>� xM�.u �/� wyu�� � r,t*£:¥«t0w � £`xM¥«t0�4rs� � ��x � £`¥���t��stGQxMwyw
� xM�s£`��t � ¥�t³£`{0wµ·#r,£`w�xpª¤� � w �y�/� w �

�Et ���k������� � ý û �/��|�ü�)� wJq�wyt�w�q�w�t�£ � ·^wyxMwmxMw � �sx:u0w�uº¥«t³£`{/wuf �:� u0w�£:w � £`��x n ¥«t�£`{0w>w�t0wyxMz � x`rst0zsw8�, v.��� ¨/�sý RvwJÓ ��� {0w
£`¥�ªnw � r,t0u³wyt0w�x:z�¥�w � �s%£`{0w � wµwJq�wyt�£ � rsx:w � {0��·¡t³¥«tS@A¥«z � xMw �.�����S� t¬£`{0w �0� �s£ ~ £:¥«ª¤wÁ¥ � £`r þ w�t¬£`�¶�cw
x:w � r,£:¥�qswÁ£`�L£`{0wk¼0x � £fw�q�w�t�£ ~ ·¡{0¥ � {¬·fr � xMw � ��x:u0w�ui@!wy�0x � rsx �¬|s�/~C� ±FB v r,£ vvQ����vQ����¦�Á� û Ê � ªn¥�t üJ�
� ¥�t � w¦£:{0w � x:� �M�l� w � £`¥���t½Q��xm£:{0w³rst�£`¥�t0w � £`x:¥�t0�ºxMwOr � £`¥«�st½¥ � x:� � zs{ ��� £é·#�Õ�sx:u0w�x � �s¡ªnrsz�t0¥�£ � u/w
{0¥�z�{0wyxl£:{!rst¹Q��xl£`{0w4w � r � £:¥ ���:� r,£:£:wyx:¥�t0zGx:wOr � £`¥���t û � w�w � w � £:¥«��t �.�}�*üJ~ ªn� � £ ~ ¥�Át0�s£nr ����~ �sÁ£:{0w
��� � wyx<q�wyu�w�q�w�t�£ � r,x:w>r �M� � � ¥Èr�£`wyu�·¡¥�£:{�w � w � £:x:��t4rst�£`¥�t0w � £`x:¥�t0� ���
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� ¥�ªn¥ � rsx�£:�k£`{0w�f �M� u0w�£:w � £`��x ~ £`{0w � xMq�¥«t0w^�mRv¥ � {0¥«z�rstx��g^x:��� þ {!rOq�wyt³û � R]g ü u0w�£:w � £:��x T}�s��V ·fr � r �«� �6r
·#r,£`w�x kM wyx:w�t þ ��q¤u0wJ£`w � £`��x �g� £ � �st � ¥ � £`w�u¨�s vsý�ý�ý £:��t0t0w � �, �/� x:¥�¼!wyul·#r,£`w�xpû �sý�ýsý £`��t/t0w � ¼!u �/� ¥Èr �
q�� �«� ª¤w ük�M� x:xM� � t0u0w�u¾� �G|sý,�PB4|sý � � ªØu0¥«rsª¤w�£`w�x � {0�s£:��ª �0� £`¥ �0� ¥�wyx¡£ � �cw ��� @!��x>r v � {0� � x � wyxM¥«��u
£`{0r,£f¥�t �y��� u0wyu¬£:{0w � wOrsx � {¬Q��x#t0w � £`xM¥«t0� � Qx:��ª �EV8� ±FB v� m~ �st0w�� ú � rsxM£:wyx#�,�£:{0w � Ryg � {0�s£`�sª �0� £:¥z�
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OVFAS�a�S\çqO�OÞèFé�FëêGH éÕè\çIS�OVFWM�êGa
FëêDì#M#RýìdFëêGHaè�R@èTSCOÞébM�ê êjèTQEOÕé�FëêGM#ae�Nçfêjí çrê�OVFëêjèTQEOÕé�FëêGM#a_��X§îeQGM�ê çrêjí·O�çIQ
êjèTQEOÕé�FëêGM#a8K§é�M#D�ç�a�QGf]èéÊêGMlìrçgM�êGRwB'F@ê�OÕèéÞçIS�O�ìmFïç
OVP�èvê�èTQEOÕéÞçJRkS�QjéÕéÊèê�OyS�M#Dgf:M�ê�èê�OlX

èºèTQEOÕé�FëêGMI^©è�R@è�S�OÞébM�ê èTRïçIabOVFWS�a�SçIO�OÕèé�FëêGHoF@ê�OÞèFéÞçJSCOVFAMrêGa´çréÕè6FADgf�M�ébOÞçrê�O�F@ê çJRWRcxªçIOÕèé éê èéÊèêGhIMlì
íjè�OÕèTS�O�M�é�a�Xt¸©ê¹OVPjèeS\çIaÕè3MIK�º�è u
v èTR@çJabO�FAS6a�SçIO�OÕèébF@êGH·éÕè\çIS�OVFWM�êGa&O�çJhfè3fGR@çJSèeF@ê�`�MJOVP�OVPjè�ð�ñ u
çrêjíau�ñ u ì#M#RWQGD´èTa/MJK]O�Pjè	íjèCOÞè�S�OVMré v çrêjí3Fëê*è�FWO�PjèéºéÕè�H#FAM�ê v º�è u D´è\çJabQjéÕè�a�OVP�è éê èFéÕèêEhJMlì�RWFAH#P�O
èTDgFWO�OÕèí6`�B'OVP�èvéÊèTR@çIOVFýìdFWabO�FAS�éÊèTS�M#FARnè�R@èTSCOÞébM�êGaTX
=¯?W°Y?W°Y?A» ¼ ³ ±l<m; I MJ± 7+²�³ ³Y9¯½%½ I ;lU
~�çJ`ER@è'�GX¶µ3RAFWabO�a�OVP�è'F@ê�OÞèFéÞçJSCOVFWM�êGa�O�P#çIOxçféÕè�éÊèTR@è¿ìfçrê�O
KNM�é
abQGfÙèFéÕêGMlìfç�êjèTQdOÞé�FëêGM#a�X;è/MJOVFWSègOVP#çIO÷ç
êmQED
`ÙèFé6MJKvéÕè\çIS�OVFWM�êGa�Fëê>ìJM#RëìmFëêGH·Ml\dBmH�èFê�Pjçlìrè·éÊèTR@çIOVFýì�èTRwB¹PEFAH#P�FëêUOÕèéÕçJS�O�FAM�ê èFêjèébHJB|OVP�éÕèTabPGM#Rëí
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�87 �:9";2<·="?A¾�� õ#è�BKêGDîçrê·íEFïçJH�éÕçJDga KNM�é�OVPjè�� £ i ¤ ¥ � £ i ¤ èTRïçIabOVFWS�a�SçIO�OÕèé�FëêGHQéÕè\çIS�OVFWM�êYX0�yRARêjè�QEOÞébF@êGM&´�ç\ì#M#Q�é�a��)56� � { i ~ m ~�¿ �8Sçrê3Fëê�OÞèéÕçJS�O�ìmFïç�OVP�èøêjè�QEOÞéÕçJR"STQjéÊéÕèFêUOyS_P#çrêjê�èTR v `GQdOyM�êERWBe�Tôçrêjí ��ôEêjèTQEOÕé�FëêGM*éÊè\çJSCOVFWM�êGa�P#ç\ì�è'S�M�ê�OÞé�FW`GQEO�FAM�êGa�K§ébM#DÀ`:MIOVP�O�PjègS_P#çré�Hrèí%S�QjéÕéÊèê�O÷çrê�í êjè�QEOÞéÕçJR
STQ�éÕéÕèFê�OyS_P#çfêjêjèTRWaTX
ìfçJRAQ�èTa&STM#Dgf#çréÊèí�OVMpOVPjèeMJOVP�èé�a�X¹~8Pjèna�FWH�êGFWjGS\çrêGSFè6MJKyO�PGFAa´çJabfÙè�S�O0FAaxíGFAabSTQGabaÕèFí|F@ê íjè�OÞçJFAR8Fëê
ê P#çJfdOÞèéba8�vçrêjí ë X¬º�è u MJ`GaÕèFéÊì�è�a�êjèTQdOÞé�FëêGM#a-F@êjíEF@éÕè�S�O�RWB
`�B´íjèCOÞèTSCOVFëêGH�j#êjçJR:a�O�çIOÕè�fjçrébO�FASTRëèTa§OVPjçIO
fjébMpíGQESè×éê èFéÕèFêGhJMlì·éÞçríGF@çIOVFWM�êYX0~8PjèTaÊè'f#çré�OVFAS�R@è�aøçféÕègRAFAa�OÞèFí�Fëê�~ÍçJ`GRëè0�GX¶µ6KNMrévèçJS_P%FëêUOÕèéÕçJS�O�FAM�ê v
çJRWM�êGH�x[FWO�PîçfêUB´çIabBmD0D´è�OÕébB�FëêgO�PjèºçrêGH#QERïçré!íGFWabOÕé�FA`EQEOVFWM�ê
OVP#çqO�DgFAHJPUO�`ÙèºèC\dfGRWM#FWOÕèí�x[Pjèê0OÞébBmFëêGH
OVM&RWMdSçIOÞè O�Pjè�a�M#QjébSè�MJK®OVPjè�a�QEfÙèFéÕêGMlìfç´ê�èTQEOÕé�F@êEMgabFAH�êjçJR}X
Ü`ÝgÜ ÷ùø�áLølæ2áLã/âÂÁµü6æ�Ã'Ä5âWã/å,à,ä,ý

~8Pjèpº�è u íjèCOÞèTSCOVM�é0FAa´íjèTabFAH�ê�èí|OVM�fjé�MlìmF@í�è*ì�èFébB$RAM)xÅRëèFì�è�RAagMJK�éÕçríGFAM�çJS�O�Fëì�èe`#çJS_hUH�ébM#Qjêjí$KNM�é
OVP�èàéÕèçJS�O�FAM�êEa�O�P#çIO	çréÕè0QGaÕèFíOVM*íjè�OÕèTS�OBêjèTQEOÕé�FëêGM#aTX6~8Pjèîèê�OVFëéÕèîíjè�OÕèTS�O�M�é�FWa�S�M�êGa�OÞé�QES�OÞèFí%K§é�M#D
DîçIOÞèFé�FïçIRAa�x[PEFAS_PeP#ç\ì�è�`ÙèFèêeS\çréÊè�KNQGRWRWB0aÕèTRëèTSCOÞèíeKNM�é8RAM)x ñ�Æ *�Ç çrêjí ñ�ÆNñ ~8PeSTM�ê�OÞèFê�O v a�FëêGSè�HDçJDgDîç
éÞçlBma'K§é�MJD O�Pjèaíjè�S\çlB|MIKøíjçJQGH#P�OÞèFé'f#çré�OVFWSTR@è�a0K§ébM#DÈOVPjè�aÕè�íjè�S\çlB|S_P#çIF@êGa'Sçrê�DgFADgFAShêjèTQdOÞé�FëêGM
a�FWH�ê#çJRWaTX"~8Pjè-D0MJabO"fjébM#`GR@è�DàçqOVFAS®MJKEO�PjèTaÊè�í#çJQGH#P�OÕèé�aÍçréÊè ñ . * ~8R#K§ébM#D�O�Pjè§OVPGMré�FAQEDÉS_P#çJFëê	çfêjí ñ rNÊ ô F
K§é�MJDËOVP�è/Q�éÞçrêGFWQGDÌS_P#çJF@ê v x[PEFAS_P&F@ê&`�MJOVP&S\çIaÕèTa¬S�M�ê�OÞé�FW`GQEOÕè[�àéÞçlBma�íGQjé�FëêGH j�aba�FAMrê0fjébMdSFèTabaÕèTa¬OVPjçIO
P#ç\ì�èvèê�èé�HJF@èTa ±ª²
Í µmXÎµ/î*è���X ¢ çID0DîçBéÞçlBma/x[FwOVP6a�QES_P�èê�èé�HIBQçréÕèvçJ`GRëè OVMgfGPGMJO�MpíEFAa�Fëê�OÞèTHréÞçIOÕè
OVP�è�íjèTQdOÞèébM�ê çrêjíSTM�ê�OÞébFA`GQdOÞè�êjè�QEOÞébM�êGa�O�P#çIOBçréÕè0F@êjíGFWabO�F@êGH#QEFAa�PjçJ`GR@è�K§ébM#DÀOVPGM#aÊè'fjébMpíGQESèí·Fëê
êjè�QEOÞébF@êGMeF@ê�OÞèFéÞçJSCOVFWM�êGaTXg~8PGFWa�FWa�x[P�B è�\dOÕéÞçJMréÕíGFëê#çrébB è¿ùÏMrébOVa�P#ç\ìrè�`]èèê�Dàçfíjè�OVMQéÕèíEQGSègOVPjè�aÕè
`#çJS_hUH�ébM#QjêjíEa F@ê6OVPjè�j#íGQESTFïçIR/ìJM#RAQEDîè�MJK]O�Pjè	í�è�OÞè�S�O�M�éTXiïkFADgFWO�a8M�ênO�PjèøéÕçríGFWM#fGQjébFWO�B�MJK�`:MJO�PeO�Pjè
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þ < I MJ± 7+²�³ þ <>� 7N²�³ R ³ <U;8�#U g <�±)<KMJ± Ijt O+< Ð¬<UÑ¯± ²:³P H ;q< W\H ² ONJ L I ;)± 7 MDON< W Ò ³ �]ON<^ VÓ<D_�Ô Ò7W Uk½
Õ®ÖE×JØÚÙmÛ�Ü3Õ�ÝmØ�ØVÛCÞ�ß«à
��ô £ qà¥ 6 £ ils u�ñ u �JX C � ë ils v 6ká A KNM�é�xªçréÊí
�Tô £ � ¥q £ q £ i ¤ ð�ñ u �JX��#��µ i ¤ A KNM�é�xªçréÊí
��ô £ � ¥ 6 £ 6 £ i s ð�ñ u �EX¶� �J� µf6 ~ i ¤ A�`#çJS_h�x5çréÕí
�Tô £ u ¥ õ £ if¤ ð�ñ u �2�dXâ� if¤ A�`#çJS_h�x5çréÕí
��ô £ u ¥ è £ ils ð�ñ u �#�#Xâ� ils êGMrêjè
�Tô £ u ¥ õ £ i ¤ u�ñ u �2�dXâ� i ¤ A�`#çJS_h�x5çréÕí
��ô £ u ¥ è £ i s u�ñ u �#�#Xâ� i s êGMrêjè
ã ÛCÝmßÚØb×Jä-Õ�ÝdØ�ØVÛCÞ�ß}à
�Tô £ � ¥ �8ô £ q £ 6 ð�ñ u µmXÎµ#µJ� 6 è åI�
��ô £ � ¥ ��ô £ q £ 6 ð�ñ u µmXÎµ#µJ� 6 è åI�
�)1q� 4 £ � ¥ �)1q� 4 £ q £ 6 ð�ñ u µmXÎµ#µJ� 6 è åI�
�d12� 4 £ � ¥ �m12� 4 £ q £ 6 ð�ñ u µmXÎµ#µJ� 6 è åI�
�)1q� 4 £�r µ u ¥ �)1q� 4 £|r+s u £ 6 £ � ð�ñ u �2�dX�� 6 v � è åI�
�d12� 4 £ r µCu ¥ �d12� 4 £ r+s u £ 6 £ � ð�ñ u �2�dX�� 6 v � è åI�
�)1q� 4 £ r µ_u ¥ �)1q� 4 £ r+sPè £ q £ � ð�ñ u �2�dX�� � è åI�
�d12� 4 £�r µ u ¥ �d12� 4 £�r+s è £ q £ � ð�ñ u �2�dX�� � è åI�
�)1q� 4 £ r µ_u ¥ �)1q� 4 £ r+s u £ 6 ð�ñ u �2�dX�� 6 è åI�
�d12� 4 £ r µCu ¥ �d12� 4 £ r+s u £ 6 ð�ñ u �2�dX�� 6 è åI�
�)1q� 4 £ r µ_u ¥ �)1q� 4 £ r+s u £ 6 £ � u�ñ u �2�dX�� 6ká v � è åI�
�d12� 4 £ r µCu ¥ �d12� 4 £ r+s u £ 6 £ � u�ñ u �2�dX�� 6ká v � è åI�
�)1q� 4 £ r µ_u ¥ �)1q� 4 £ r+sPè £ q £ � u�ñ u �2�dX�� � è åI�
�d12� 4 £ r µCu ¥ �d12� 4 £ r+sÄè £ q £ � u�ñ u �2�dX�� � è åI�
æ äw×qçCß+è}é�êYé�×JßÚß�ÛCØ�è�ÞmÙ�à
�Tô £ i ¤ ¥ �Tô £ i ¤ ð�ñ u �EX�� i ¤ KNM�ébx5çréÕí
��ô £ i ¤ ¥ �pô £ i ¤ ð�ñ u �EX�� i ¤ KNM�ébx5çréÕí
�)1q� 4 £ if¤7¥ �212� 4 £ if¤ ð�ñ u �EX�� if¤ KNM�ébx5çréÕí
�d12� 4 £ i ¤ ¥ �d12� 4 £ i ¤ ð�ñ u �EX�� i ¤ KNM�ébx5çréÕí
�Tô £ i ¤ ¥ �Tô £ i ¤ u�ñ u �EX�� i ¤ KNM�ébx5çréÕí
��ô £ i ¤ ¥ �pô £ i ¤ u�ñ u �EX�� i ¤ KNM�ébx5çréÕí
�)1q� 4 £ i ¤ ¥ �212� 4 £ i ¤ u�ñ u �EX�� i ¤ KNM�ébx5çréÕí
� 12� 4 £ i ¤ ¥ �d12� 4 £ i ¤ u�ñ u �EX�� i ¤ KNM�ébx5çréÕí

P Ijt O+<·="?W»�� ºdQED0DîçrébB3MJKcabQGf]èéÕêEMTìfçQêjèTQEOÕé�FëêGMnFëê�OÞèéÕçJS�O�FAM�êEa�Fëê>OVPjè�º�è u íjè�OÕèTS�O�M�é v F@êGS�RAQjíEF@êGHOVPjèxèê�èé�HIB�OVPjéÊèTabPGM#R@í v OVPjè
j#êjçJR�abOÞçIOÞèxíjèCOÞè�S�O�çI`GR@è�f#çfébOVFWSTRëèTa�çrê�ípx[P�è�OVP�èé�M�é�êGMJO�O�PjèéÊè&FAa�çrê�BçJabBmDgDîèCOÞébB�F@ê
O�Pjè8S_P#çrébH�èí&RëèTfEO�M�ê÷çrêGHJQGRïçréÍíGFAa�OÞébFA`GQEO�FAM�êÏX®¸«O§DîçlB�`]è8f�M#a�abFA`GRëè�OVM�í�è�OÞè�S�O¬abM#DîèiMJK
OVPjèSêjèTQEOÕé�M�êEa�F@ê�OVPjè5uvñ u ìJM#RAQGD´è��NRïçJ`]èTRëèíøçJa�;Ê6ká\=U��x[FwOVP	ç�a�Q�ò0S�F@èFêUO�RWB�RAM)x çrêjçJRWBma�FWa¯O�PjéÕè�a�PGMJR@íYX
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RAFWH#P�O[xªçIOÕèéºì#M#RWQGDîèvçrê�ínOVP�è�PjèçlìUBexªçqOÞèéºì#M#RWQGD´èøçféÕè�aÊè�Oya�QGS_P3O�P#çIO/OVPjèøêjèTQdOÞé�Mrê�fjé�MKíGQGSCOVFWM�ê
éÞçqOÞèTa�íEQjè OVM�fGPEMJOVMKíGFAabF@ê�OÞè�H�éÞçqOVFAMrêàíGM÷êGMIO�èC\dSèFèínM�êjèC^}OÞèFêUO�P�OVP#çIOcMJK"OVPjè a�O�çrê�í#çréÕí6abM#RïçréiD0MKíjèTR
êjè�QEOÞéÕçJRkSTQjéÊéÕèFêUO¨éÞçqOÞèg�NçIfGfjé�Ml\dFADîçIOÕèTRWBn��fÙèFé�í#çlBG��X
ºpèêEa�FWO�Fëìrè�OÞèTS_P�êGF�ìUQjè�a� ö � � P#ç\ì�è>`]èèFê íjèFìrèTRAMJfÙèFítKNMré0OVP�è>DîèçJa�QjéÊèTD´èê�O�MJK�O�Pjè�fjébF@êGS�FAf#çJR

í#çJQEH#P�OÞèé&f#çfébOVFWSTRëèTa�K§ébM#DëO�Pjè ñ�Æ * Ç çrêjí ñ�ÆNñ ~8P íjèTSç)B%S_P#çJF@êEaTX·~8Pjè�aÕè�OÞè�S_PjêGF�ìUQjè�a0FëêGSTRWQjíjè7íjè�^
HDçJaba�FëêGH��Úì}ê�º�ï"QES\çJa/Sè�RARAaV�ªçrêjíeS_PjèTDgFASçJRnèC\mOÕéÞçJSCOVFAMrê%�\î*ê u�í#v u/~8F u �iK§é�M#D�éÕèTS�F@ébSTQGR@çIOÞèFí6x5çIOÕèé
OVMøíjè�OÕèébD0Fëêjè�O�Pjè�è¿ù}è�S�OVFýì�è RëèFìrèTRAa�MJK ñ�Æ *�Ç çrêjí ñ�ÆNñ ~8PÏX-~8P�èyFAabMJOVMJfÙè�a ñNñNñ�î ê�çrêjí ñNñ µ î çøçréÕè�D0M�êm^
FWO�M�éÕèFí%F@ê�OVPjè'SçJaÕè�MJK[OVPjè'Q�éÞçrêGFWQGDïS_P#çJFëê v x[PGFWR@è ñNñ Ê î çaçrê�í ñ r ñ ó ` çféÕè'QGaÊèí·OVM3F@êjíGFWS\çIOÕègO�Pjè
R@è¿ì�è�RAacMJK"O�PGM�é�FWQGD�í#çJQGH#P�OÕèé�a�X¬¸©êEKNM�é�DîçIO�FAM�ê0M�ê�`#çJS_hUH�ébM#QjêjíhéÞçfíGFïçIO�FAM�ê0F@ê'O�Pjè�íjèCOÞèTSCOVM�é8SçrêQçJRAabM
`]è�HDçIOVP�èéÕèFí'K§é�M#DðM#`GaÊèé�ìrçqOVFAMrêGa8MJK"OVPjè éê èéÕèFêGhJMlì6RWFAH#P�OcfjçIO�OÕèéÕêEa8M�ê'OVPjè ó în~8a�X�¸©ê'O�Pjè�S\çIaÕè�MJK
OVP�è Æ uºèEêjèTQEOÕé�M�êQíjèCOÞèTSCOVM�éba v OVP�è�DîçIOÕèé�F@çJRAa�QGaÕèFí3FëêeS�M�êGa�OÞé�QES�OVFWM�êeP#ç\ì�è�`ÙèFèêeS\çréÊè�KNQGRWRWB'aÊèTRëèTS�OÕèí
OVMpDgF@êGFWD0Fë?ègR@è¿ì�èTRWa&MJKyQ�éÞçrêGFWQGD çfêjí�O�PGM�ébFAQGD çrêjí·OVPjè�F@é÷í#çIQGH#P�OÞèFé�aTX�~'èTS_PjêGF7ìUQjèTagP#ç\ì�èe`ÙèFèê
íjè¿ì�èTRWM#f]èízKNM�é�O�Pjè�DîèçJa�Q�éÕèTD´èê�O&MJK/FëêGPjèéÊèê�OxéÞçfíGFAMDçIS�OVFýìmFWO�BoF@ê%O�PjèTaÊèQí�è�OÞè�S�O�M�é�a
x[PGFWS_PzD0FWH#P�O
R@èçrí�OVM&fGPGMIOVMKíGFAabF@ê�OÞè�H�éÞçIO�FAM�ê�MJK]O�PjèEíjèTQEOÕèébM�êYX
~�çI`GR@èg�GX � PGFWH#PGRWFAH#P�OVa O�Pjè´éÞçríGFWMDçJSCOVFëìmFwO�B�R@è¿ì�è�RAa�F@ê·ç*êUQGD
`]èé�MJKihrè�B·çréÊè\çJa v a�O�çré�OVF@êEHnFëêpO�Pjè

a�Q�éÕé�MJQjêjíGFëêGH3PGMJabOBébMdS_h<çrê�í%D0MlìmF@êEHnFëêUx5çréÊíOVMeOVPjè0Pjè\ç\ìUB�x5çIOÕèé	éÊèTH#FWM�êYX�~8Pjè�aÕè'RWFADgFWO�a�P#ç\ì�è
`]èèê�çJS_PGF@è¿ì�èFí·`UB�QGaÊè�MJK�ìrèébB�fGQjéÊè�DîçIOÞèFé�F@çJRAaEçrê�í%S\çréÊè�KNQGR-DîçrêUQEK�çJS�O�QjéÕèIXjõ�Qjé�OVPjèFé�DgM�éÕè v O�Pjè
íjèCOÞèTSCOVM�é0xªçJa�S�M�êGa�OÞé�QES�OÞèFítQjêjíjèFé'STRëè\çrêd^�é�MmM#DÈSTMrêjíGFWO�FAM�êEaàçrê�í�STM�ê�OVFëêUQjèTa�O�M%`]è�M#f]èéÞçqOÞèí�Fëê
OVP�è3aÞçIDîè6DîçrêjêjèFéTX�~8Pjè�çJF@é&FAa&j�RwOÞèéÊèí$QGa�FëêGH u�Z ó �ñjGRWOÞèFé�aîçrêjí çIRAR8f]èé�abM�êjêjè�R/xSè\çfé�STRëè\çrêm^
é�MmM#DòSTRWMJOVPGFëêGH0O�M�DàçIF@ê�O�çJFëêaçrê çIF@é�ìUQ#çIRAFWO�BnM�ê�O�Pjè�M�éÕí�èé MJK ê R@çJa�a�µ#�I�#�EX���ê è�\dOÕèêGabFëìrè&x5çIOÕèé
fGQjébFWj�SçIOVFWM�ê�åféÊèTS�F@é�S�QGRïçqOVFAMrêga�BmabOÞè�DóFWaiQGaÊèí�OVMBéÊèíGQESèyO�Pjè�éÞçfíGFAMDçIS�OVFýìmFWO�B&F@ê0`:MIOVP�O�Pjè PjèçlìUB�çrêjí
RAFWH#P�Ocx5çIOÞèFé�ìJM#RAQEDîè�aTX
~8Pjè ó îe~�a�QGfGf�M�é�O�a�OÞébQGS�O�QjéÕè/FAa ®�® X ®�® � FADgfÙèFé�D´è\çJ`GRëè�O�M�x5çIOÞèFé v èê#çI`GRAFëêGH xªçqOÞèé¬´�M)x|O�M�`]è

íGFëéÕèTSCOÞèFíeMJQEO�xªçféÕíGacK§ébM#DðO�Pjè�éÊèTH#FWM�ê�`ÙèCO�x5èFèê6OVPjè�çJSé�BdRWFAS�ìrèTabaÕèTR/çfêjí'OVPjè ó în~8a[FëêUO�M�OVP�è�M#QEOÞèFé
éÕè�H#FAMrê3x[PjèéÊè�FWOyFAa�éÊèTDgMTìrèí v fEQjé�Fwj#èí v abOÞébFAfGf]èí>MIKSéÕçríGM�êaçrêjí éÞçríEFAQGD¡çrêjí�éÊèC^«F@êqôÊè�S�OÞèFí>F@ê3O�Pjè
F@ê�êjèéªéÊèTH#FWM�êYX�~8PEFAacfjébMdSFèTaba8DàçJFëê�O�çJFëêGaªç�RWM)x5èFé8R@èFìrèTR:MJK'éÞçríGFWMDçJSCOVFëìmFwO�B&F@ê�O�Pjè�RAFWH#P�O�x5çIOÞèFé8F@ê�O�Pjè
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þ <>� 7+²�³ þ I J 7N² I MJ± 7 Z 7 ±¿U þ I J 7N² I MJ± 7 Z 7 ±¿Uõ ² I O Ð¬<DZ�<pO^ �UöY÷®øÕbx��`��YÔ ^ �UöY÷®øÕb÷��`��YÔb�ù¿b\P H b_ù�ú)û b�ù¿blP H b_ùCúlû
è�Mré�FWOÕè�é�MmS_h è åI� è åI� �dX¶� ¬ �)� µ �#Xw� ¬ �)� µó în~üºdQEfGf:MrébOyºmOÞébQGS�O�QjéÕè �)�J�#�#� �2�J�#�#� �#�#�#� ���J�#�ó în~8a ® �#�#�#� �)µJ�#�#�#� ë �#�#� ® �J�#�
�ySFébBmRAFWS ��èTabaÕèTR �#XW� �#XW� ýª�JXW� ýª�#Xw�uvñ u �+FëêjêjèéV� �EX�� �Dö �EX���� �EX�� C�® � �EX¶�J��µ �#�ð�ñ u �EX�� �Dö �EX���� �EX��#�J�#� C �EX¶�J�E�2� ö

P Ijt O+<z="?W°n� î çfíGFAMDçIS�OVFýìmFWO�B�RëèFìrèTRAa�F@ê ìfçré�FWM#QGavéÕè�H#FAM�êEa�MIKcOVPjè�º�è u íjè�OÕèTS�O�M�é v x[PjèéÊè0OVP�è�DgM#abOSé�QESTFïçIR�çréÕèçJaàçféÕè�OVPjèePjèçlìUBzx5çIOÞèFéàçrê�í¹F@ê�êjèé&RAFWH#P�O�xªçqOÞèé´éÕè�H#FAMrêGaTX$¸©ê�O�PGM#aÕèhì#MJRAQGD´èTa v OVPjèè�ìUQGFëìfçJRëèê�O�STM�êGSFèê�OÞéÕçIOVFWM�êGa�MJK ñ�Æ *�Ç çrêjí ñ�ÆNñ ~8P�çréÊè0`]èTRWM)xªOVPjè´íjè�a�FAHrêH#MDçIRAa KNM�é�STRëè\çrêGRWF@êjè�a�a�F@êçJRADgM#abO�çJRARYSçJaÕè�aTX
F@êjêjèFé�éÕè�H#FAM�ê�O�P#çrêeF@ê�OVPjè�RëèTa�a8SFé�FwOVFASçJRYM#QdOÞèé�éÊèTH#FWM�êYX
Ü,Ý�þ ÷ ø�áHølæ2áLã/â ÿ ã/þ � ã/à`ølàbáWý

��êmQED
`ÙèFé�MJKSíGFAa�OVF@êES�O�S�M#D0f�M�êjèFê�OVaEçrêjípa�Bda�OÞè�D0a�DîçJhrè�QGfpOVP�ègº�è u íjè�OÕèTS�O�M�é v FëêGSTRWQjíGF@êEH�OVPjè
çJSé�BdRWFAS�ì�è�a�aÊèTR v OVPjè�x5çIOÞèFéyabBma�OÞèTDga v OVPjè ó în~ çréÊéÞçlB v OVPjèvéÕèçríGM#QdO�è�R@èTSCOÞébM�êGFAS�a v OVPjèví#çIOÞçàçJS�ìUQGFw^
a�FWO�FAM�êîçrêjí0OVPjèºìrçfé�FAMJQGa�SçJRAFW`jéÞçqOVFAMrê´í�èFìmFASFèTaTX-Z�çJS_P�MJKÏOVPjè�aÕè S�M#D0f�M�êjèFê�OVaiFWa�`�é�F@èC´GB´íjèTabSébFA`]èí�F@ê
OVPjè�aÕè�S�O�FAM�êGa8O�P#çIO[KNM#RARWM)x�X
£ ������� � ,n ��¨.Ê+-,��<$"¦E¦�$'.
~8Pjè	çISébBmRWFAS�ì�è�a�aÕè�R v x[PGFAS_PnPGM#RëíGa8OVPjè�Pjè\ç\ìUB6xªçqOÞèé v FAa��2µ�DÅF@êhíGFïçIDîèCOÞèé�çfêjínx5çJa/STM�êGa�OÞébQGS�OÕèí
K§é�M#D �2µ#µ3QGRwOÞéÞç\ìmFAMJR@è�O�^«OÕéÞçrêGabD0FwO�O�F@êGHhçJSFébBmRAFWS'f#çrê�èTRAa
O�P#çIO
xSèéÊè�OÞéÞçfêGa�f�M�ébOÕèízQjêjí�èé�Hré�M#Qjê�í çrê�í
`:M�ê�íjèíeOVM#H�èCOVPjèFé è�Þ�çCè�ß+Ý Æ X�~8PjèTaÊè
f#çrê�èTRAaºçréÊè
�mXÎ��STD O�PGFAS_h v èC\dSè�fEOyKNM�éºç&a�f]èTS�FïçJR"aÕèCOyMIK]OÞèFêaçIO
OVPjèBè�ìUQ#çIOVMré�OVPjçIO�çréÊè��#�JX��'S�DÅOVPGFWS_h�çrê�í3x5èFéÕè
DîçJS_PGFëêjèínOVM7çJS�STM#DgDgMpí#çqOÞè�a�QGabfÙèFêGa�FWM�ê é�M#f]èTa
OVP#çIO/abQGfGf�M�ébO8O�Pjè�ì�èTabaÕè�R}X
	  Î8É:À¿ØlÌNÎ8½¿¾nÚ8À¿¾�Ì�ÇÅÖ�Ç�Ú8ÀÂÌNÉÕÏºÉ�âÌ�É�Á8ÆNÇÅá¿É�ÃÅÄ�ÇÅÁ�ÌNÎTÉ�Ö�½¿Á8Æ�ÌN¾�Ø8Ö©Ì�Ç�½FÁº½¿ÐpÌ�ÎTÉ�À¿Ö�¾NÄ\ÃÅÇÅÖÍá¿ÉÕÆNÆNÉ�Ã@æ
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��ê<çJSFébBmRAFWS�S_PGFWDîê�è�BnFAa�çIObO�çJS_P�èí�OVM'O�Pjè�O�M#f>MJK§OVP�è
a�fGP�èéÕè´çrê�í>FAayDîçríjè�QGa�FëêGH�QGRwOÞéÞç\ìmFAMJR@è�O
çJ`GabM�é�`EF@êGH´çJSFébBmRAFWS OVMxéÕèFíGQGSè�OVP�è�;�fGFAfGFëêGH�=�MJK®Qjê�x5çrê�OÞèí¯éê èéÕèFêGhJMlìeRAFWH#P�O v x[PGFAS_PeSTM#QER@íe`Ùè�DgFAa�^
éÕè�STM�êEabOÞébQGS�OÕèí�FëêUO�MoO�PjènjjíGQGSTF@çJR�ì#M#RWQGD´èJX ê çJRWFA`jéÕçIOVFWM�ê·a�MJQjé�SFèTa7çréÊènFëêGaÕèFébOÕèí|FëêUO�MoO�PjèePjè\ç\ìUB
x5çIOÞèFé
OVPjébM#QGH#P·OVP�è�S_PGFAD´êjè�B�çrêjízfGFWfÙè�a�KNM�é�O�Pjè'xªçqOÞèé&a�Bda�OÞè�D0a´çréÊè�D0M#Q�êUOÕèí%O�PjèéÊè*çIa
x5è�RAR}X
Z:ì�èFêUO�Q#çJRWRWB v O�Pjè Æ u¨è�fjébM#f:MrébOVFWM�ê#çJR�STMJQjê�OÞèéba�x[FWRAR�çIRAa�M�`]èEíjèTfERAM)B�èFínOVP�é�M#QGHJP6O�Pjè�S_PGFAD´êjèCB#X
£ �
�ª�©� � �]¨�$/ Ó©��/¦U¨j$'� ¦

~8Pjèyº�è u x5çIOÕèé-abBmabOÕèTD STM�êEa�FAa�OVa-MJKÏO�PjéÕèFè�aÊèTf#çféÞçIOÕè�a�Bda�OÞè�D0a � OVPjè/QGRWOÕéÞçJfEQjéÕè[RAFWH#P�O§xªçqOÞèéy�Nu�ñ u �
abBma�OÞèTD v OVPjè�Pjèç\ìmB�x5çIOÕèé��\ð�ñ u �ia�Bda�OÞè�D çfêjí�OVPjèCèvñ/STMlì�èFé�H�çJa8abBmabOÕèTDeX
="?W@k?W»Y?�� Ð 7 � H ±� I ±)<U;Q³ÙU W ±l<d½
ïkFAH#P�O¯xªçqOÞèé®FAa¯a�QGfEfGRAFëèí�K§ébM#Dúç�abQjébK�çJSFèifGQ�é�FWjGS\çIO�FAM�ê�fGRïçrê�O¯OVP#çqO]fjébMpíEQGSè�a�f:MIO�çJ`GRëè§xªçIOÕèé¯KNM�é¯O�Pjè
èê�O�F@éÕè8DgF@ê�èJX¯~8Pjè8xªçIOÕèé!éÊè\çJS_Pjè�a§OVPjè ë C �#�q^«KNMmMJO®R@è¿ì�èTR�MIK�O�Pjè8DgF@êjè-OVPjébM#QGH#P´ç aÕèFé�FëèTa§MJK�fGFWfÙè�a�çrêjí
M#f]èê�PEM#R@íGFëêGH&O�çrêGhUa v íGQjébF@êGHgx[PGFAS_PnOVFAD´è�OVPjè�xªçIOÕèé�FAa/aÞçIO�QjéÞçIOÕèí�x[FwOVPaçIF@éTX ô èCKNM�éÕè�`Ùè�F@êGH0fjé�Mq^
Sè�a�aÊèí v O�Pjè/F@êGS�M#D0FëêGH�xªçqOÞèé�STM�ê�OÞçJF@êGa-aÞçfêjí7çrêjí0a�FWRWO¬f#çré�OVFWSTR@è�a v `#çJSCOÞèFé�Fïç v çIRAHDçrè v F@êGM�ébHDçrêGFWS8aÞçJRwOVa v
M�ébHDçrêGFWS�DgM#R@è�STQGRëèTa�çrêjí�Dîçrê�B3H�çJaÕè�a&�NKNM�é¨èC\�çJDgfGR@è v è�ñ v"u ñ v ê u ñ v î ê���X��JQGa�O�M#QEO�a�F@í�è�OVPjè�RïçJ` v
OVP�èyRAFWH#P�O§xªçqOÞèé�FAa%íjèC^©çrèéÕçIOÞèFíp��éÊèTDgMlìdFëêGH u ñªçrêjíbè�ñC�%çfêjí'f#çJabaÕèFí�OVPjébM#QGH#P�ç�D
QGRwOVFWDîèFíGFïç�jGRWOÞèFé
STMrêGa�FWabOVFëêGHgMJK:ç&`]èí3MIK�aÞçfêjíaçrê�ínS_P#çfé�STM�çJRkOVM´éÕèTDgMlì�è�RïçrébH�è�f#çré�OVFWSTR@è�aTX-�cO[OVPGFWa/a�O�çJHrè v çe�l�´mYD
j�RwOÞèé�FWaEçJRAabMnQGaÊèíoOVMQéÕèTDgMlì�è&j#êjèFé�f#çfébOVFWSTRëèTaTX&~8PjègxªçqOÞèé�OVP�èê<èê�OÞèFé�a�O�PjègRïçJ`�M�éÞçqOVM�é�B v x[PjèFéÕè
OVP�è xªçIOÕèécj#ébabO8fjçJa�aÊèTa8OVPjébM#QGH#Phç
fjçJF@é�MJKÍçJS�O�FëìfçIOÞèFí�S_P#çrébSTMDçJR�j�RWOÕèébaiOVP#çqO8STM�êDìrèébO/S_PGRWM�é�Fëêjè FëêUO�M
S_PGRWM�é�Fëíjè v ç�KNM�é�DLx[PGFAS_PnFAa�è\çJabF@èFé/O�MîéÊèTDgMTìrè	çqO�R@çIOÞèFé[abO�çIH�èTa�Xc�üa�FADgFAR@çré�KNQ�êGS�O�FAM�êeFAa[f]èébKNMré�D´èí
`�B�OVPjèvçrí�íGFWO�FAM�ê�MJK]Z}ð ~®� v x[PGFAS_PQéÕèçJS�O�a�DîçJF@êERWB&x[FWO�P�çJRWQGDgF@êUQGDðR@è\ç\ìmF@êEHgFwO[F@êQç
KNM�é�DLOVP#çIO[FWa
DgM�éÕè¨è\çJabFARWB´éÊèTDgMTìrèí�`�B�éÊèFìrèé�aÊè�M#a�DgM#a�FWaTX¬ì}è�M#RAFwOÞè/a�MJK�OÕèêjèFécFAa�QGaÕèFí�OVMBéÊèTDgMTìrè PjèçlìUB7è�R@è�DîèFêUO�a
OVPjçIO%çréÕè8f�éÕèTaÊèê�O-F@ê
O�Pjè8xªçIOÕèé v a�QGS_PàçJa§F@ébM�ê v SçJRAS�FAQGD v DîçJH�êjè�a�FWQGD1çfêjí´çJRAQGDgF@êUQGDeX"¸©ê�OVPjè8j#ê#çIR
abOÞçJH�è�MJK¯fjéÊè�OÕéÕè\çqOVD´èê�O v O�Pjè�F@êESTM#DgF@êGH�xªçIOÕèé8FWacf#çJabaÕèí6OVP�é�M#QGHJPhçxéÊèFìrèé�aÊè�M#a�DgM#a�FWacQjêGFwO v x[PGFAS_P
éÕè�D0MlìrèTa ®�® � MIK¬FAM�êGFë?èFí3aÞçIRWOVa�çrêjí�Mré�HDçrêEFASTa/`�B3QEa�F@êEH'PGFAHJP3fjéÊèTa�abQjéÕèxçISé�MJa�a�çgaÕèTDgFAf]èébDîèçJ`GRëè
D´èTD
`jéÕçrêjèIX§~8Pjè�x5çIOÕèé[FAa�êGM)xÉa�QGFwO�çJ`GRëè KNM�é8F@ê2ôÊèTS�O�FAM�ê�Fëê�OVM�OVPjè�DîçJF@ê�fEQjé�Fwj�S\çIO�FAM�ê�RWMdMJfYX
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~8P�è8DàçJFëê�RWFAH#P�O¯xªçIOÕèé�S�F@ébSTQGR@çIOVFWM�ê�RWMdM#f�STM�ê�O�F@êUQ#çJRWRWBvéÕè�D0Mlì�è�a]x5çIOÞèFé�K§é�M#DüM#QEO�a�FëíjèiOVP�è ó º Ç ó
KNM�é�fEQjé�Fwj�S\çIO�FAM�êîçrêjí0D0MrêGFWO�M�é�FëêGHvçrêjí0O�PjèêàéÕè�O�QjéÕêEa�OVP�èySTRëè\çrêgxªçqOÞèé-OVM�OVPjè¨uvñ u ìJM#RAQGD´è/F@êGabF@íjè
OVPjè ó º Ç ó XU¸©êgO�Pjè[DàçJFëê�fGQjébFWj�SçIOVFWM�ê�RAMmM#f v x5çIOÞèFé¬f#çJa�aÊèTa¬OVPjébM#QGH#Pîç&� C ��êGD Ç �tDîèFé�STQ�ébB&RïçID0f
OVM�`jéÊè\çJhpQGfRïçrébH�è0Mré�HDçrêEFASgD0M#RëèTS�QGR@è�a�FëêUO�M3S�M�êGabO�FWO�Qjèê�O
FWM�êGa v �2µeFWM�ê è�\dS_P#çrêGH�è�S�M#RAQEDîêGa v ço�
mYDÂj�RwOÞèé v ç6aÕè�STM�ê�í·µ#�I�QêGD Ç �óR@çJDgf�OVMehmFWRAR!çfêUBp`jçJS�OÕèé�F@ç*çfêjí ç6STQEabOVMJDÀfjé�MmSè�a�a	í�èTHDçJabaÕèFé
OVP#çIO¨éÕè�D0MlìrèTa u ñ�çrê�í`èvñ�çrêjí î ê3HDçIaÕèTa�X�õ®F@ê#çJRWRWB v ç0S_PGFWRAR@èFé[STMmM#RAa8OVP�è�x5çIOÞèFé�OVMn�)� � ê Fëê3M�éÊíjèé
OVM�F@êEPGFA`GFwOiMré�HDçrêEFASyHré�M)x8OVPQçrêjí�S�MdMJR:OVP�è�fGPGMJO�M#D
QGRwOVFAfERAF@èFé§OVQG`]èTa v çrêjí'O�Pjè xªçqOÞèé8FWaªéÕèCOVQjéÊêjèí�O�M
OVPjè�S\ç\ìmFWO�B7çIO��2�J�
RAFwOÞéÊèTa_åqD0FëêmQdOÞèJX

=¯?W@Y?W»Y?A» d < I Z�U� I ±)<U;7³}U W ±)<m½
�ya§x[FWO�PgO�Pjè[RAFAHJPUO]xªçIOÕèé¬abBma�OÞèTD v OVPjè[PjèçlìUB�x5çIOÞèFé�a�BmabOÞè�D FAa§QGaÊèígOVM�DàçJFëê�O�çJFëê�OVPjè[PGFWH#P&fGQjébFWO�B
R@èFìrèTRWa�MJK�O�Pjè�ð�ñ u X�u/M)x5è¿ì�èé v OVP�è�Pjè\ç\ìUB%x5çIOÞèFéga�BmabOÞè�DÈFAa÷çIRAa�M�éÊèTabf:M�êEa�FA`ER@è'KNM�é
Fëê�OÞé�MKíGQGS�F@êGH
çrêjí7éÕè�D0MlìmF@êEH�OVPjè�è�ç ê R:aÞçJRwOcQGaÊèíhíGQjébF@êGH�O�Pjè aÊèTSTMrêjí6fGP#çJaÊè�MJK/íjè�OÕèTSCOVM�é8M#f]èéÕçIOVFWM�êYX�~8P�èlð�ñ u
FAa�abQGfGfGRWF@èFí%`�BOVP�è u êUOÞçré�FWMau[Bpí�é�M ô ébQGSè'P�è\ç\ìUBx5çIOÞèFé
fGRïçfêUOBçrêjí·abPGFAfGf]èíQjêjíjèFé�H�ébM#QjêjízF@ê
a�f]èTSTF@çJRARwB�íjè�a�FWH�êjèí éÞçJFWRcS\çrébaTX uºè\ç\ìUB�x5çIOÕèé´íjèTRWFëì�èFéÕèFí$OVMpOVP�ènR@çJ`�x5çJagj#é�a�O�f#çIa�aÕèFí¹OVP�é�M#QGHJP
FAM�êd^�èC\dS_P#çrêEH�è�STM#RWQGDîêEacOVMxéÕèFíGQGSè�OVP�è�FWM�êGFWS STM�ê�OÕèê�OlX
~8P�è DàçIF@êgPjè\ç\ìUB0x5çIOÕèéiS�F@ébSTQGR@çIOVFWM�ê&RAMmM#fîéÊèTDgMlì�èTa�xªçIOÕèé-K§é�M#D OVP�è�OVMJf�MJKYO�Pjè�çISébBmRWFAS�ì�è�a�aÕè�R

KNM�é6fGQjé�Fwj�S\çqOVFAMrê�çfêjíÉDgM�êGFwOVM�ébF@êGH çfêjí2éÊè�OVQ�éÕêGaeFWO6OVMzOVP�è�`�MJO�O�M#DeX 9 PGFWR@è�O�Pjè�a�BmabOÞè�D0a�çréÕè
STM#DgfGR@èCOÞè�RWBnaÕèTfjçréÞçIOÕè v Dîçrê�B�MJK¬O�Pjè�aÞçJD´è�O�Bmf]èTa�MJK-fGQjé�Fwj�S\çqOVFAMrê�DîèCOVPGMKíGa�QGaÊèí>x[FWO�P>OVPjè�RWFAH#P�O
xªçIOÕèéºçréÊèEçJRAabM�QGaÕèFíex[FwOVP�OVPjè�P�è\ç\ìUB�xªçIOÕèé�X-~8P�èTaÕè�FëêGSTRWQjíjèEç
aÕèFé�FëèTa[MJKÍéÕèFìrèébaÕè�M#a�DgM#a�FWaij�RwOÞèéba v
QGRWOÕéÞçIj�RwOÞéÕçIOVFWM�ê�QjêEFWOVa�çfêjíàç�fjébMdSFèTaba%í�èTHDçJabaÕèFéTX§�y`Ea�M�ébfEOVFWM�ê&STM#RWQGDîêEa�x[FWOVP5î*ê uyí `ÙèçríGa%çréÕè�çIRAa�M
QGaÕèFínOVMxéÊèTDgMTìrèEéÞçríGFWQGDLK§ébM#DóO�PjèEéÕèTS�F@ébSTQGR@çIOÞèFí6x5çIOÕèéTX
�¨íjíGFwOVFAMrê
MJK�OVP�è2è�ç ê RmaÞçIRWO�Fëê�OVMyO�Pjè2ð�ñ u FAaÍíGM�êjèi`UB�DîçJhUF@êGH�ç PGFAH#P�STM�êESèê�OÕéÞçIO�FAM�ê�`jébF@êjè�a�MI^

RAQEO�FAM�ê�OVP#çqO�FAa®a�RWM2x[RwBvçríjíjèFí
OVMyO�PjèiP�è\ç\ìUB�x5çIOÞèFéÍì#MJRAQGD´èJXHï'çqOÞèéÍíjèTaÕçJRAFëê#çIO�FAM�ê�x[FARWR�`Ùè�fÙèFébKNM�ébDîèFí
x[FWOVP�O�x�MàíjèFíGFASçIOÞèFí*éÊèFìrèé�aÊè�MJa�DgM#a�FWa8QjêGFWO�aTX
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="?W@k?W»Y?W° G ² Z�<U; õ�I#W ³ÙU W ±l<d½
ô MJO�PoO�PjègRAFAHJPUO�^ºçrêjí�Pjè\ç\ìUB�^«x5çIOÞèFéøìJM#RAQGD´èTaøçréÊègFWa�M#R@çIOÞèFí>K§é�M#DÂO�PjègRïçJ`�M�éÞçqOVM�é�B�çJFëé OVMefjéÕè¿ì�èê�O
éÞçfíGM�ê3S�M�ê�O�çJDgF@êjçIOVFWM�ên`�BeQGabF@êGHàç�RïçlB�èFé�MIK}èvñ�HDçIaTX[~8Pjè�D´è\çIa�QjéÊèí>STMrêGSèFêUOÕéÞçIO�FAM�ênMJK!éÕçríGM�ê�Fëê
OVP�èvêEFWOÞébM#H�èFêeH�çJa8FAa��)� ¤ s�f ê F åIRAFwOÞéÊèySTMJD0f#çféÕèí6x[FWO�P � f ê F�åIRWFWOÞéÊè F@ê'O�Pjè�RïçJ`�M�éÕçIOVM�é�B�çIF@éTX
£ �
�ª�«¤ ( ��3§¨�35�û¬�.�¨j+���.�+-$' ��à¬��ø$��  # #���
ºdQjéÊé�M#Q�êjíGF@êEH6O�PjèxçJSFébBmRAFWS	ì�è�a�aÕè�R¬FAaEç'H�è�Mpíjè�a�FWS�a�QGfGf�M�é�O�abOÞébQGS�O�QjéÕè3� ó º Ç ó ��� C DÂF@ê�íEFïçJD´è�OÕèé v
x[PGFWS_P�PGM#QGaÊèTa�çgOVMIO�çJRkMJK ® �#µ ® u�çJDîçJDîçIOVabQ î �l�#� C µI�0STDÅfEPGMJOVMJD
QGRWO�FAfGRWF@èFéiOVQG`]èTa
� ó în~8aV�CX[�
fGPGMIOVM#D
QERWOVFWfGRAFëèé/OVQG`]ègx�M�ébhma�`�B�S�M�êDì�èFébOVFëêGH3fEPGMJOVMrêGa�O�M*è�R@èTSCOÞébM�êGaøçIOøçrêFëêUOÕèé�K�çJSègS\çJRWR@èFípO�Pjè
fGPGMIOVMmS\çIO�PGMpí�èJX]~8P�ècfGPGMJO�Mpè�R@è�S�OÞébM�ê�O�P#çIO]FAa¯fjé�MKíGQGSFèí�FAaÍçJS�SèTRëèéÕçIOÞèFí
QGa�FëêGH�ç/aÕè�O�MJK�fGR@çIOÞè�a]S\çIRAR@èFí
íEBKêGMKíjèTa v x[PGFAS_PeP#ç\ì�èEì#M#RwO�çJHrè�çJfGfGRWF@èFíeabQGS_P6OVP#çIO[O�PjèéÊè�FWa�ç�f:MJOÕèê�OVF@çJR}íEFëùÙèéÕèFêGSèøçIO�èçJS_Pna�OÞè�fYX
Z§R@è�S�OÞébM�êGa-abOÕé�FAhUFëêGH�OVPjè�íEBKêGMKíjè/RAFA`]èéÕçIOÞè8DgM�éÊè�èTR@è�S�OÕé�M�êGa v çfêjíàçqK�OÞèé¬aÊèFì�èFéÞçJR�a�QES_P'D
QGRwOVFAfERAFASçIOVFWM�ê
abOÕèTfGa v O�Pjè�éÊèTa�QERWOVFëêGHvêmQED
`ÙèFéiMJK}èTRëèTS�OÕé�M�êEaiSTMrêGabO�FWOVQdOÞèTa5çrêàè�R@è�S�OÞébM�êGFWS/abFAH�êjçJR�OVP#çIO�FAa¬D´è\çJabQjéÞçI`GR@èIX
u K¬OVPjè�O�MJO�çIRÍêUQGD
`]èéyMJK ó îe~8a OVP#çIO DàçJhfè
QGf�O�PjèBíjèCOÞèTSCOVM�é v ® � ��C5ó în~8a�K�çJSè
Fëê�xªçréÊí�OVM�O�Pjè
PjèçlìUB�xªçIOÕèéøéÕèTHJFAM�êYXe�óabDàçIRAR¬a�QG`EaÕè�On�N� ®jó în~8aV��S\çJRWR@èFí ;bRWM)x HDçJF@ê�= ó în~8a�P#ç\ìrè7ç�íEBKêGMKíjè
O�çIf çfêjí ç>aÊèTSTMrêjí¹abFAH�ê#çIRcS\çJ`ER@è'OVM è�\dOÕèêjí�OVPjèhíEBKê#çID0FWS7éÞçrêGHrè�MJK�O�Pjè6S_P#çrébH�è6DîèçJa�QjéÊèTD´èê�O
`�B çnK�çIS�OVMré�MJK��)�J�EX���êEMJOVPjèFé ® � ó în~8axçféÕè'DgM#Qjê�OÞèFíK�çJS�F@êGH�MJQEO�xªçféÕí%OVM�í�è�OÞè�S�O�RWFAH#P�O�K§é�M#D
èFìrèê�OVa�a�QGS_P çIa0D
QEM�ê$Fëê�OÞèéÕçJS�O�FAM�êEagFëê�O�PjèeM#QEOÞèFé&RAFAHJPUO�x5çIOÕèé´éÕèTHJFAM�êYX$¸«O�FWa÷ì�èé�B�RAFAhfèTRwBOVPjçIO
OVP�è3M#QEO�x5çréÊí|RAMmM#hUF@êGH$� u 9 ï¯� ó în~8a�x[FWRAR�çJRWa�M·íjè�OÕèTS�OàèFìrèê�OVa7íGQ�é�F@êEH�ç�`EQjé�a�O'MJK�abQGf]èéÕêEMTìfç
êjè�QEOÞébF@êGM#a�X§��ê7çfíjíGFWO�FAM�êjçJR�� ó în~8a�çréÊèyFëêGabOÞçJRARëèígF@ê0O�Pjèy�"��S_PEFAD´êjè�B&OVMøì�è�O�M�RAFWH#P�O-K§ébM#D abOÞçIOVFWS
èTRëèTSCOÞé�FWSªíGFWa�S_P#çrébH�ècFëê�OVP#çqO�çréÕèçEXLõ®F@ê#çJRWRWB v çyaÊè�O¬MJKÏµ ��ó îe~8aSçféÕè�ç\ìfçJFAR@çJ`GRëè¬KNMré:íGFïçIH�êGM#a�OVFAS-abO�QjíGFëèTa
çrêjí*çréÊè�D0M#Q�êUOÕèíeM�ê*ç&abR@èFínfGR@çJSèFí6M#QEOVabF@íjè�O�Pjè ó º Ç ó çrê�íeK�çJS�F@êGH
O�M)xªçréÊíeO�PjèEíjè�OÕèTSCOVM�é�X

ô B�FwOVaÊèTRWK v OVPjè�F@ê�xªçféÕí>K�çJSTFëêGH7çréÊéÞçlBnMJK ó îe~8a�fjé�MlìmF@íjè�aEç'fGPGMJO�MdSçIOVPEMpíjè�STMlì�èFéÞçJH�è�MIK � � � X
u�M)xSèFìrèé v èçJS_PpF@ê�xªçféÕíd^«RAMmM#hUF@êGH ó în~ËFWa�è�ìmQEFAfGf]èí�x[FwOVP ç�RWFAH#P�O�STM�êGSFèê�OÞéÕçIOVMré OVM'FWD0fjébMlì�è�O�Pjè
RAFWH#P�OyS�M#RARëèTSCOVFAMrê�è�ògS�F@èêES�B�çfêjí>F@êGSFéÕèçJaÕè
O�PjèBèFùÙèTSCOVFýì�è�H�è�M#DîèCOÞébFAS�S�Mlì�èéÕçJH�è�MJK§O�Pjè÷èê�O�F@éÕèBçréÕéÕç)B
OVM0�I� � MJK®�ro§X§~8Pjè�M#QEO�x5çréÊíd^�RWMdM#hUFëêGH ó în~8a¨íEMîêGMIO[P#ç\ì�è�STM�êGSFèê�OÞéÕçIOVMré�aTX
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~8P�è÷èTR@è�S�OÕé�M�ê>SçJa�Sçríjè�F@ê�O�Pjè ó în~Ì`Ùè�STM#D´èTayR@èTaba�è�ògSTFëèê�O�Fëê�OVPjè
f�éÕèTaÊèêGSFè&MJKSç�DàçIH�êjè�O�FAS
j#èTRëí v çJa¨èTRëèTS�OÕé�M�êEa�K§é�MJDòMrêjè	íEBKêGMKíjè÷çféÕè	í�è�´#è�S�OÞèFí>x[PGFARëèøèFê�é�M#QEOÕè�O�M�OVPjè�a�QGS�Sè�a�a�Fýì�èxíEBKêGMKíjèJX
~8PjèéÊè�KNM�éÊè v DàçIH�êjè�O�FAS�j#è�R@íd^«STM#DgfÙèFêGaÞçqOVFAMrê$S�M#FARWaîçféÕèQèTD
`]èíjí�èí�F@ê�OVPjèeS\ç\ìmFWO�B�x5çJRAR8OVPjçIO�abQjé�^
é�M#Qjê�íGa�OVP�èàíjèCOÞèTSCOVM�é�F@êMréÕíjèFé�OVMnSTM#Q�êUOÕèéÕçJS�O
O�Pjèàè¿ù}è�S�O�MIKcOVPjè'Z%çfébOVP í a�DàçJHrêjè�O�FAS&j#èTRëíYXn~8P�è
Dàçq\dFWD
QGD éÕè�a�FëíGQ#çJR¯j#èTRëí�çIOyO�Pjè ó în~ûçréÕéÕçlB3FWa�� ® mÏ~ûçfêjí3OVP�è÷ç\ì�èéÕçJH�è�Mlì�èFéÞçJRWR®FWD0f�é�Mlì�è�DîèFêUO
F@ê�OVPjè�HDçIF@ê�FAa C X ëD� � ö � � X
~8P�è ó în~8aºçréÊè�M#f]èéÞçqOÞèíQçIOcPGFAH#P�ìJM#RWOÞçJH�è�acF@ê'O�Pjè�éÞçrêEH�è�� ö �#�)�Eµd�)�#��� v éÊèTabQGRWO�F@êGH�Fëêhç
HDçJF@ê

MJK"µ ¬ �)������è�\ESFèTfEO-KNM�é§OVP�è/RWM)x|HDçJFëê ó îe~8a_�CX§��a�abfÙè�STFwj#èí0`UB�O�Pjè[DàçfêmQdK�çJS�O�QjéÕèFé v OVPjè[D´è\çJabQjéÕèFí
î î�º3O�FADgF@êGHîéÕèTabM#RAQdOVFAMrê>MJK¬OVPjè�fGPEMJOVM#D�QGRWO�FAfGRWF@èé8O�QG`Ùè�a�FAa��#X¶�àêGa�X��¨ìrèéÕçJH�èxêGM#FWaÕè÷éÞçqOÞèTa�Fëê�OVPjè
ó îe~8a�çréÊè�éÕè�RïçIO�Fëì�è�RWB�RAM)x çqOºçJfGfjébM)\dFWDàçIOÕèTRwB��J�J�÷u¨?EíGQjè�F@ê6f#çfébO8OVM�O�Pjè�STMmM#R��)� � ê x5çIOÞèFé8OVP#çIO
a�QjéÊé�M#Qjê�íGa/O�PjèTDeX
Ü,Ý�� �n� �  �!�ølæ2áWâWã/à,çVævý

~8Pjè&º�è u è�R@è�S�OÞébM�êGFWSTa¨çJS�O�a�çJa/OVPjè
Fëê�OÞèé�K�çJSè�OVM0OVPjè ó îe~ûçféÕéÞçlBJXyZ�çJS_P ó în~üFWa�abQGfGfGRWF@èí3PGFAH#P
ì#M#RwO�çJH�èøçrêjínP#çJa/FWO�a/abFAH�êjçJRnéÕèçrí�M#QEO[O�Pjé�M#QEH#Paçga�F@êEH#R@è � µ�D xªçqOÞèébfjé�MmMJK§S�MDçq\dFïçIRkS\çJ`GRëè�O�P#çIO/FAa
STM�êjê�èTS�OÕèí
O�M M�êjè�S_P#çrêjêjè�REFëêBçrêøèTFAHJPUO®S_P#çrê�êjèTRdf#çríjíGRëèiSçréÕíYXHõ�M#Qjé¯f#çríjíGRëè�SçréÕíEa:çréÊèiaÕèçIOÞèFí�F@ê�OVM
M�êjè � µ2^«S_P#çrêjê�èTR ó în~ÌF@ê�OÞèFébK�çJSFè�S\çréÊí�� ó în~8¸ ê � v x[PGFAS_PpF@ê�O�QjéÕêpFWaySTMrêjêjèTSCOÞèFíoO�Me`�MJO�P ç'PGFAH#P
ì#M#RwO�çJH�è�íGFWabOÕé�FA`EQEOVFWM�ê�fGRïçfêjèºçrêjíîç�K§ébM�ê�Ob^©èFêjí�SçréÕí3�\õ]Z ê � v x[PjèéÊè�OVP�è ó în~�abFAH�êjçJRGFAa¬fjébMdSFèTabaÕèíÏX
u ê�è�õ�Z ê PjçJa��øí#çJQGHJPUOÕèéb`:MDçféÕíGa v èçJS_P'MJK:x[PGFAS_P0FAa�éÕè�a�f�M�êGa�FW`GR@è[KNM�é¬fjébMdSFèTa�abF@êGH�OVPjè/a�FWH�ê#çJRGK§ébM#DC S_P#çrêjêjè�RAa
KNM�é	çnOVMIO�çJR�MJK � µ3S_P#çrê�êjèTRWa
fÙèFé�õ�Z ê X¬ºdFWH�ê#çJR-F@êdKNM�é�DîçIOVFWM�êpFAa
a�OVM�éÊèí·Fëê%OVPjè6º�è u
ê î u º3S_PGFAf v x[PGFWS_P�STM�ê�OÞçJF@êGa�ç��kî ô M�êd^«`:MDçféÕí3D´èTDgM�é�B6`GQ�ùÙèéTX/~8PjèFéÕè
FWa¨èFêGM#QGH#P3STM#D
`EF@êjèFí
Dîè�D0M�é�B�F@ê�çJRARkMIK]OVP�è6õ�Z ê a�O�M�a�OVM�éÊèBA��)� µ abQGf]èéÕêEMTìfçàè¿ì�èFêUO�abÊqX8~8Pjè ó îe~8¸ ê aEçrêjí`õ]Z ê a�çréÕè
STM#D
`EF@êjèFíoFëê�H�ébM#QGfGa�MJK�� ë O�M'KNM�é�D ç�SéÞçqOÞèxçrêjí>Fëê�OVMJOÞçJR®O�PjèéÊè´çréÕè ®�ö µ C f�M#a�abFA`GRëèBèTRëèTS�OÕé�M�êEFASTa
S_P#çrêjêjè�RAa�F@ê� ® º�è u SéÞçqOÞèTa�XyZ�çJS_P3SéÞçqOÞèBçIRAa�M0STM�ê�OÞçJF@êGa¨çgOÕéÞçrêEa�RïçqOVM�é[S\çféÕí�çrê�íaç�SFéÞçIOÕè�OÕé�FAHJH�èé
"  Î8ÉnÉ�ÁÌNÇÅ¾NÉ/ÆNÄlÆ§Ì�É�ß·½ÂÐ�¾NÉÕÀ¿Ïl½FØlÌ�É�ÃÅÉÊÖ-ÌN¾�½¿ÁTÇÈÖ�Æ#Ö�½¿ÁÌ�À¿Ç�Á8Æjä�Ò$#&%('*)�+!Ö�¾�ÀÂÌNÉÕÆ,%-)/.!¼1032}Æ5476&)¿æ ã,8,#x½¿Ð�ßªÉÊß5½F¾NÄFæ Î8ÉSÀÞá¿ÉÊ¾�À¿Ë¿É!ÆNØTÚfÉÊ¾NÁ8½�áÞÀªÉÊá¿ÉÊÁFÌ�Ö-½¿ÁÌ�ÀÂÇÅÁ8Æ9)/:;:=<]Ò  Î8Ç Ì�Æ�Ô�½ÂÐ��nÎTÇÈÖ�ÎEÉÕÀ¿Ö�Î�ÎTÇ�ÌÍ¾�É�>ØTÇÅ¾NÉÕÆ?)Õã8!ÄÌ�ÉÊÆÊæ  ÎTÉ�¾�É-Ðó½F¾NÉFÔTÌ�ÎTÉÉÊá¿ÉÊÁFÌ/ÖÊÀÂÚ8ÀFÖ-Ç�Ì§Ä�ÇÅÆ,)Fæ ã@8,#BA�)Fæ ãDCE#F6G)�ßªÇÅÃ�ÃÅÇÅ½¿Á�Æ�Ø8ÚfÉÊ¾NÁT½�á�ÀSÉ�áFÉ�ÁÌ�ÆÊæ
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S\çféÕíYXc~8P�è�OÕéÞçrêGabRïçIO�M�é[S\çréÊínS�M#DgD
QjêGFWS\çIOÕèTa8x[FWO�Paç&a�FADgFAR@çréiSçréÕínF@ê6OVPjèví#çIOÞçîçIS�ìUQGFAabFWO�FAM�ê��[înZ
SéÕçIOÞè v x[PGFWR@èyO�Pjè OÞébFAH#H�èFécS\çféÕí�f]èébKNMré�DgaiOVPjèvçrêjçJRAM#H�a�QGDðOVPjè�FëêjíGFëìmFëíGQ#çJR�S_P#çrêjê�èTRYOÞébFAH#Hrèé�a�KNM�é�ç
f#çré�OVFWSTQGR@çréiSFéÞçIOÕèEçrêjí6aÕèFêjíGa8OVPjè�abQGDóO�Mxç
Sèê�OÕéÞçJRhî�çIabOÞèFé8~ÍébFAH#Hrèé ê çréÊí���în~ ê ��X�~8Pjèaîn~ ê FWa
éÕè�a�f�M�êGabFA`GRëè
KNM�é�fjé�MmSè�a�abF@êGH�OVP�èîçIRAR]MIK�O�Pjè�a�FWH�ê#çJR�abQGDga�F@ê>OVPjè÷í�è�OÞè�S�O�M�évçrêjí íjèTS�F@íGFëêGH�x[Pjèê·ç
aÕèCO/MJK ó în~ÉPGFWO�a8STM�êGa�OVFwOVQEOÕèTa¨çrê6F@ê�OÞèFéÕèTa�OVFëêGHxèFì�èFê�OlX
~8Pjè&º�è u èTR@è�S�OÕé�M�êGFWSTa/FAa¨çJRAabMàéÊèTa�f�M�êGabFA`GRëè�KNM�é/D´è\çJabQjé�FëêGH ó în~ÓO�FAD´è	çrê�í3S_P#çrébH�è
FëêEKNM�é�Dîçq^

OVFWM�êYX§~8PjèFéÕèvçréÊè�O�PjéÕèFèEíGFAa�OVF@êES�O[S_P#çrébH�è�ìfçJRAQjè�aºçlìfçJFWRïçJ`ER@èyFëê�OVPjè�º�è u í#çIOÞç�abOÞéÊè\çJD �
HJI u º � PGFAH#P6HDçIF@ê v a�PGM�é�O/F@ê�OÞè�H�éÞçIO�FAM�ê'O�FAD´è&� ö �xêEa_�
HJI u�ï � PGFWH#P�HDçJFëê v RWM�êGH�F@ê�OÕèTH�éÕçIOVFWM�ê'OVFWDîè&�N���#�÷êGaV�
HJI ï3K � RWM2x�HDçJFëê v abPGM�é�O�Mré8RAM�êGH&FëêUOÕèTH�éÕçIOVFWM�ê�O�FAD´èg�NOVP�èví�è�K�çJQGRwO8FAa[���J�BêGa_�

~8PjègSTQjéÊéÕèFêUO�K§é�MJDè\çJS_P ó în~ FAa�abfGRAFwO�F@ê�OVM6O�xiMe`jéÕçrêGS_Pjè�a��NçIfGfjé�Ml\dFADîçIOÕèTRWB3F@ê>OVP�èîéÕçIOVFWMo� � � ë �
çrêjíoK§èí%Fëê�OVMnO�x�M�aÊèTf#çréÕçIOÞè0S_P#çrêjê�èTRAa�MJK�çeS_P#çrébH�è�FëêUOÕèTH�éÕçIOVMréTX�ïkM)x HDçJF@êoS_P#çrébH�è�FWa�DîèçJa�QjéÊèí
F@ê�O�Pjè�S_P#çrê�êjèTR�x[FwOVP>R@è�a�a�S�QjéÕéÊèê�O v x[PGFWR@è
PEFAH#P>HDçIF@ê�S_P#çfé�H�è�FWa DîèçJa�Q�éÕèíp`�B3O�Pjè�S_P#çrê�êjèTR�x[FwOVP
DgM�éÕègSTQjéÊéÕèFêUOTX ê M#D0fjçréÕèFí�OVMeOVPjègPGFWH#PHDçIF@êoa�FAHrê#çJR v O�Pjè I ï3KóS_Pjçré�H�è0FAaEé�MJQGH#PGRwB<çeK�çJSCOVM�é�MJK
�)�pRAM)xSèégF@ê�HDçJF@êÏX$~8PjènRAM)x H�çJF@êzS_P#çrébH�èeFAa&QGaÕèCKNQGR[KNM�éxèFì�èFê�OVa�O�P#çIOgfjé�MKíGQGSFè3R@çré�H�èhçID0M#Q�êUO�a
MJK�RAFWH#P�Oe�+D
QEM�ê èFì�èFê�OVa v KNM�é÷èC\�çJDgfGR@èl��x[PjèéÊèeO�Pjè ó în~�éÊèTa�f�M�êGaÊènFWa÷êGMpRAM�êEH�èé�RWF@êjèçré
F@ê%O�Pjè
PGFWH#P&HDçJF@ê&aÊè�O�O�F@êGHvçrê�ígO�PjèºçJa�abMdS�FïçIOÕèíîçrê#çJRWM#HI^«O�MI^©íEFAH#FwO�çJR#S�M�êDì�èFébOÞèFé�a��N��ð ê aV�§`]èTS�M#D´è8aÞçIO�QjéÞçIOÕèí
çrêjíefjébMTìmFëíjèøêEMîéÊèTa�MJRAQEO�FAM�ê6F@ê6OVP�è�D´è\çJabQjéÕè�DîèFê�OlX�ð Fýù}èFéÕèFêUO/S_P#çfé�H�è�F@ê�OÕèTH�éÕçIOVFWM�ê�OVFAD´èTa8DîçJhfè�FwO
f�M#a�abFA`GRëè0OVM3aÕèTfjçréÞçIOÕè'S_P#çrébH�è�D´è\çJabQjéÕèFí·F@ê�O�Pjè'fjébM#DgfEO
abFAH�ê#çIR-K§ébM#DÀOVPjè�O�MJO�çIR�S_P#çfé�H�è v x[PGFAS_P
Dîç)B�P#ç\ì�è�a�M#D´è�STM�ê�OÕé�FA`EQEOVFWM�ê'K§é�M#D�éÕè�´jèTS�OÕèínRAFAHJPUOTX
Z�çJS_P í#çJQGHJPUOÕèéb`:MDçféÕí¹S�M�ê�O�çJFëêGa�RëèFìrèTRw^«SébM#a�abF@êGH<íGFAabSébFADgF@ê#çIO�M�é�absàçfêjí¹S_P#çfé�H�ènDîèçJa�QjéÊèTD´èê�O

S\çIf#çJSTFwOVM�ébaTX 9 PjèFêoO�PjèxíGFAabSébFADgF@ê#çIO�M�éyFWa OÞébFAH#H�èFéÕèFí v OVPjèxí#çIQGH#P�OÞèFé�`�MDçréÕíEa�`]èTHJF@ê�éÕè�STM�éÊíGF@êEH6O�Pjè
OVP�éÕèèiS_P#çré�Hrè�ìUQ#çrê�OVFwOVF@è�a I u º v I u�ïQçrêjí I ï3K
XI~8PjèiOÕé�FAHJH�èébF@êGH/MJK�OVP�èªíGFAabSébFADgF@ê#çIO�M�é'çJRAabMya�O�çré�OVa
ç
OVFWDîè�^«OVMq^-çJDgfGRAFwOVQjí�è/S�M�êDì�èFébOÞèFé��N~®� ê �iOVMgD´è\çJabQjéÕè�OVP�è�S_Pjçré�H�è�FëêUOÕèTH�éÕçIOVFWM�ê'OVFWDîèIX
L  ÎTÉÕÆ�É'ÌNÎT¾�ÉÊÆNÎT½¿ÃÈÏTÆ�ÀÂ¾�ÉÍÀFÏNM§Ø8Æ�Ì�ÀC!TÃ�É�ÇÅÁ�ÌNÎ8É?OQP�ÝaÛ�À�Ì�ÀDRÍÖS>ØTÇÈÆ�Ç�ÌNÇÅ½¿Á�Æ�½¿Ð ÌN�}À¿¾NÉFæjÝÍÁ¨ÀÞáFÉ�¾�ÀÂËFÉ¿ÔÂÌ�ÎTÉ:ÏlÇÅÆ�Ö-¾�ÇÅß5ÇÅÁ8ÀÂÌN½¿¾ÌNÎ8¾NÉÕÆ�ÎT½FÃÅÏºÐó½¿¾nÉÕÀ¿Ö�Î�É�ÃÅÉÊÖ-ÌN¾�½¿ÁTÇÈÖ�ÆnÖ�Î8À¿ÁTÁTÉÊÃDÇÅÆnÆNÉ-ÌnÌ�½@:8æ ãFÑS½ÂÐKÌ�ÎTÉ!ßªÉÊÀ¿Á�Ö�Î8À¿¾NËFÉ'Ðó½F¾/À�Æ�ÇÅÁTËFÃ�É:ÚTÎT½¿ÌN½\É�ÃÅÉÊÖ-ÌN¾�½¿Á>æ
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~8Pjè'OÞébFAH#H�èFé�KNM�é�OVPjè�º�è u íjè�OÕèTSCOVM�é�FWa
QGaÕèFí·OVMaíjèCOÞèFé�DgF@êjè�x[PEFAS_P èFìrèê�OVa´çréÊè'F@ê�OÕèéÕè�abO�F@êGH çrê�í
a�PGM#QER@í�S�M�êGabO�FWO�QEOÞè�O�PjèBí#çqO�ç�aÊè�OlX[ð�è�a�FWH�ê�MJK§O�Pjè�OÕé�FAHJH�èé�abBmabOÕèTDÂFWa�íGFWS�OÞçIOÞèFí�`�B�ç�`jébMDçríaéÕçrêGH�è
MJK]fEPUBmabFASTa[H#M�çJRAa v K§é�M#DðM#`GaÊèé�ìdFëêGHga�M#R@çréªêjè�QEOÞébF@êGM#acO�Mxíjè�OÕèTS�O�F@êGH&D
QEM�êGaºçrêjí6f�M#a�abFA`GRwBàéÊèTSè�FëìmF@êEH
`GQjé�a�OVa¨êjèTQEOÕé�FëêGM#a[M�é�FWH#F@êjçIOVFëêGH
F@êea�QEfÙèFéÕêGMlìfçrèJX u O�Pjèé¨çJabfÙè�S�OVa[OVPjçIO�çIRAa�MxêjèFèíeOVMg`Ùè�STM�êEa�F@í�èéÕèFí
F@êGS�RAQjíjè5ç�x[F@í�èªéÞçrêEH�èiMJK�SçJRAFW`jéÞçqOVFAMrêví�èFìmFASFèTa�çrêjí�`]èTFëêGH�çI`GR@è-OVM f]èé�KNM�é�DüabO�QjíGFëèTa�MJK�O�PjèªíjèCOÞè�S�OVMré
`#çJS_hUH�é�MJQjêjíYX
�/K�OÞèFé'P#ç\ìmF@êGH�HDçIOVP�èéÕèFí ó în~ F@êEKNM�ébDàçqOVFAMrêzK§ébM#D çJRWR/MIK�OVPjè ó îe~8a�F@ê$O�PjèaíjèCOÞè�S�OVMré v OVPjè

H#RAM#`jçJR�OÕé�FAHJH�èé�FWa'KNM�é�D´èí çIO�O�Pjè;î�çJa�OÞèée~'é�FAHJH�èé ê çféÕíYX ~8PjèpfjébFADîçrébB|º�è u èFì�èFê�OnOÕé�FAHJH�èé
QGaÕè�a OVPjèBêUQGD�`ÙèFé MJK-fGPGMJO�MJOVQE`Ùè
PEFWOVa�çrêjí>FWayS\çIRAR@èFínO�Pjè ;è¨u�¸�~�='OÞébFAH#HrèéTX�º�è u ó în~ËPEFWOVa�çréÕè
STM#Qjê�OÕèíg`UB�fÙèFébKNM�ébD0FëêGH�çrêxçfê#çJRAMJH a�QGD�MJK�OVPjè8abFAH�ê#çIRAa®K§ébM#DüOVPjè/º�è u ê î u º�S_PGFAfEaTX�¸«K�OVP�è8a�QGD
FAaSçJ`:Mlìrè�ç�f�é�M#H�éÕçJDgDàçJ`ER@èiO�PjéÕè�a�PGM#Rëí v ç�H#RWM#`#çJRGOÕé�FAHJH�èé¬S\çIQGaÕè�aiOVPjè¨í#çIOÞç�abO�M�éÕèFí�M�ê0OVPjèvõ�Z ê a�O�M
`Ùè�S�M#RARëèTS�OÕèí�`�B�O�Pjè�í#çIOÞç÷çJS�ìUQGFWa�FwOVFAMrê�abBma�OÞèTD çfêjí�`GQGFWRWOcFëê�OVM÷èFìrèê�OVa�X 9 P�èê�OVPjè�HJRAM#`#çIR�OÕé�FAHJH�èé
FAa�SFéÕèçIOÞèFí v çrê çríjíGFwOVFWM�ê#çJR¬RAMmS_hJMJQEO
abFAH�ê#çIR�fjéÊèFìrèê�OVaîçrê�BMIOVPjèFé
a�FWH�ê#çJR¬K§é�M#D SéÊè\çIO�F@êGHaç3H#RAMJ`#çJR
OÞé�FWH#H�èFé-x[PGFWR@è[OVPjèySTQjéÊéÕèê�OcOÕé�FWH#H�èé-S�BmS�R@èyFWaªçJSCOVFýì�èJX§~8P�è RAMmS_hJM#QdOcf]èé�FWMpí0FAa-aÕèCOcOVM
�#�#�øêGa v íGQjébF@êGH
x[PGFAS_PoOVFAD´è�OVPjè�în~ ê x�ébFWOÞè�a�O�Pjè&OÞé�FWH#H�èFévéÊèTR@çIOÞèFí�FëêEKNM�é�DîçIO�FAM�ê�O�MnFwOVa�M�êd^�`�MDçréÊí�D´èTDgM�é�B#X��cO
OVPjè�èFêjí�MJK"OVPjèyRAMmS_hJM#QEOcfÙèFé�FAMKí v FWK'çrê�B0OÞé�FWH#H�èFé�FWacabO�FARAR]çJ`�Mlì�è O�PjéÕè�a�PGM#Rëí v ç	ê�è�x�H#RAM#`jçJR�OÕé�FWH#H�èé-FAa
H�èêjèFéÞçIOÕèípFADgD´èíGF@çIOÞè�RWB#X u OVPjèFébx[FAaÊè v O�Pjè�abBma�OÞèTDñxªçJFwOVayKNMré�OVP�è÷êjèC\mOEíGFWa�SébFADgF@ê#çqOVM�é8OVP�éÕèTabPGM#Rëí
Sé�MJa�a�FëêGH>M�éøèC\mOÞèFéÕê#çJR-OÞébFAH#H�èFé�abFAH�êjçJR-O�M�abOÞçrébO�OVPjè0S�BmSTRëè7çJHDçJFëêYX3~8P�èéÕèCKNM�éÕè v OVPjèàíjè\çrídOVFAD´è�f]èé
ó îe~�FWai���#�øêGa v çfêjí'OVPjèyMTìrèéÕçJRAR�OÞé�FWH#H�èFéSíjèçríEO�FAD´èyFAa�R@è�a�aiO�P#çrê>�)�	êEaTX¬~8Pjè�è�R@èTSCOÞébM�êGFAS�acabBma�OÞèTD
FAa8S\çIf#çJ`GRëè�MJK]PjçrêjíGRWF@êGH
OÕé�FAHJH�èéªéÕçIOÞè�aºçJ`:Mlìrèg�Cî�uº?	çfêjíQç&abQGabOÞçJF@ê�èíeRAM)x2èFêjèébHJBhèFìrèê�O¨éÞçIOÕè�MJK
`ÙèCO�OÞèFé8OVP#çrêo��hKu¨?0� ö ë � X
~8P�èvè¨u�¸�~zOÞébFAH#H�èFé�éÊè�ìUQGF@éÊèTa�ç SFèébOÞçJF@ê÷êUQGD�`ÙèFé§MJK�fGPGMJO�M#D
QGRWFAfGRWF@èékO�QG`Ùè�a/� ó în~8aV��O�M�éÕè�H#FAa�OÞèé

ç éê èéÕèFêGhJMlì>fEPGMJOVMrê>PGFWO�x[FWOVPEF@ê�ç'SFèébOÞçJF@ênOVFAD´è�x[FëêjíGM)x�X�~8Pjè÷êGM#DgF@êjçJR"aÕè�ObOVFëêGH�KNM�éyO�Pjè�è¨u�¸�~
OÞé�FWH#H�èFé[O�FAD´è�x[F@êjíGM)xÓFWa��)�#�îêEa v x[PGFAS_PnFAa/a�RAFWH#P�OVRwB'RAMrêGH�èé8O�P#çrênO�Pjè�R@çré�HrèTabO/f�M#a�abFA`GRëèEíGFëùÙèéÊèêGSFè
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F@ê0fGPGMJO�M�ê7çréÊé�FýìrçIR�O�FAD´èTa¬KNM�éSçrê'F@ê�OÕèéÞçIS�OVFWM�ê�Fëê0O�Pjè�ð�ñ u � ë!ë êGaV�CX§��µJ�	êGa�è�u�¸�~�OÕé�FAHJH�èé¬FAa5çJRAabM
ç\ìfçJFAR@çJ`GR@è�KNM�é¬abOVQ�íGF@è�a�Fëê>ìJM#RëìmFëêGH	ç�a�DîçJRWR@èé§aÊèTRëèTS�OÕèígj#íGQGS�FïçJR#ì#MJRAQGD´è[MJKÏO�Pjè¨í�è�OÞè�S�O�M�éTX§~8Pjè�aÕè/O�xiM
O�BmfÙè�a�MIKLè¨u�¸�~�OÕé�FWH#H�èéba�çréÊèvéÊè�K§èFéÕéÕèFíeO�M´çJa8OVPjè[è¨u�¸�~��)�#�´çrêjí.è¨u�¸�~/µJ��OÞébFAH#H�èFé�a v éÕè�a�f]èTS�O�FëìrèTRWBJX
¸©êhçríjíEFWOVFWM�ê&OVM�O�PjèTaÊè�íGFAabSéÕèCOÞè�çfê#çJRAMJH�a�QED0a v OVP�è�º�è u íjèCOÞè�S�OVMrécS\çrêhçIRAa�M�OÞébFAH#H�èFé�Mrê'OVPjè�çfê#çJRAMJH
a�QEDÀMJK�O�Pjè ® � ��C abP#çJf]èí ó în~�a�FAHrê#çJRAa v S\çJRWR@èFípO�Pjè·;�Z-º Ç îQ=eOÕé�FAHJH�èé�X�~8Pjè�Z-º Ç î OÕé�FAHJH�èé FWa
ç�D´è\çIa�QjéÊènMJK�OVPjèeOVMJOÞçJR8S_P#çrébH�è3Fëê çfê è¿ì�èê�Oo�NM�é´èêjèFé�HJBE�CX�~8P�è`è�u/¸�~ çrêjí¹Z�º Ç î OÕé�FAHJH�èéba
STMJD0fGRëèTD´èê�O�èçJS_PpMJOVPjèFé x5è�RARÚX��¨ê èFì�èFê�O�SçrêpP#ç\ì�è&Dîçrê�B ó în~8a�PGFwO�S\çJQEa�F@êEH'OVPjè÷íjèCOÞè�S�OVMré OVM
OÞébFAH#Hrèé�M�êTè�u�¸�~ v `GQdO0O�PjèeO�MJO�çIR8S_P#çré�Hrè3Dîç)B�êGMJOg`Ùèea�Q�ò0S�F@èFêUO�RWB�PGFWH#P·OVMSçJQGaÊè�çrê¹Z-º Ç î
OÞébFAH#HrèéTX u ê6OVPjè�MJO�Pjèé[P#çfêjí v FWK¯M�êERWBhç
K§è�x ó în~8a�çréÊè�PGFWO[Fëê6M�êjèEèFìrèê�O v OVPjèEíjèCOÞè�S�OVMré/x[FWRAR}êEMJO
OÞébFAH#Hrèé§M�ê5è�u/¸�~ v `EQEO-FWK�OVPGM#aÊè/K§èCx ó în~8a�P#ç\ì�è�ì�èé�BgPGFAH#P&S_P#çfé�H�è v Z-º Ç î x[FARWRE`]è/OÕé�FWH#H�èéÊèíYX®¸«O
FAaÍçJRWa�M/f:M#aba�FW`GR@è¬KNM�é"OVPjè u 9 ï ó în~8a]O�MyH�èFêjèéÕçIOÞè�`:MJO�PBçrê6è�u�¸�~%OÕé�FWH#H�èé'çrê�íBçrê�Z-º Ç îðOÞébFAH#HrèéTX
~¯M�abOVQ�íEB3O�Pjè ó în~ûêEM#FAaÊèBéÞçIOÕèTa v ç'`GQGFWRWOb^«F@êefGQGRWaÕèé�FWayQGaÊèí>OVM�f�é�MlìmF@íjè÷ç'HJRAM#`#çIR¯OÕé�FAHJH�èé¨çIO�aÊè�O
F@ê�OÕèéÊìfçJRWaTX�~8PGFWa�OÞé�FWH#H�èFé FAa�SçJRARëèí�OVP�è ;�fGQGRAaÊèC^«HJOÞ=�OÞébFAH#HrèéTX�~8Pjè0fEQGRAaÊèéEéÞçIOÕè�FAa�fjébM#H�éÕçJD0DîçJ`GRëè v
çrêjíeFAacO�BmfGFWS\çJRWRWB0aÕèCO/O�M'�÷uº?JX
~8Pjè�OÕé�FWH#H�èé�a�BmabOÞè�D FWaQçJRAabM éÊèTabf:M�êEa�FA`ER@è>KNM�é6DàçIF@ê�O�çJFëêGF@êEH çrêjí éÕèTS�M�éÕíEF@êGH éÕè�RïçIO�Fëì�è è¿ì�èê�O

OVFWD0FëêGH v çJ`Ga�MJRAQEOÕè�èFì�èFê�OiOVFWDîè v OVP�è/HJRAM#`#çIRdOÞébFAH#Hrèé�¸�ð êUQGD
`]èé%çrêjígF@êEKNMré�DîçIOVFWM�ê	éÊèTHDçréÊíGF@êEH x[PGFAS_P
OÞébFAH#Hrèé�O�Bdf]èTa�xSèéÊè'aÞçIO�FAa�j#èí·KNM�éøè\çJS_P è¿ì�èê�OTX�~cx�M>M#a�S�FARWRïçIO�M�é�aøçréÕè0QGaÕèFí·OVM>hrèFèTf ç�éÊèTSTMréÕí·MJK
çJ`GabM#RAQdOÞè´çrêjí·éÕèTR@çIOVFýì�è�OVFWDîèIX î èTR@çIOVFýì�è�OVFWD0FëêGH�`]è�O�xSèèê è¿ì�èFêUO�a
FAaEéÊèTSTMréÕíGFëêGHnQEa�F@êEHaçn�J�jî*u¨?
STMJQjê�OÞèékO�P#çIO/éÕè�RAFëèTakM�êvç��)�#��î�uº?-MJa�STFWRAR@çIOVM�é�XY~8Pjèi�J�eî�uº?�S�RAMmS_h�éÕè�a�M#RWQEOVFWM�êEçJRWRAM)x[a�èFìrèê�OVa¯OVFWDîè�a
OVM�`Ùè�RïçIO�S_PjèíàçIOcµJ�øêGa�F@ê�OÞèFéÊìfçJRWaTX]��`Ga�MJRAQEOÕè�OVFWDîè[FWa�DîçJF@ê�OÞçJF@êjèFí�KNM�é-O�PjèyfEQjé�f�M#aÕè�MJKkS�M�éÕéÊèTRïçqOVF@êEH
èFìrèê�OVa[Fëê'OVPjè�º�è u í#çIO�ç�O�M
MJO�Pjèé�è�\Ef]èébFAD´èê�OVai`UB�ç'�)��î�uº?�STRWMdS_h&OVP#çqO8FAa�abBKêGS_PjébM�êGF@?Fèíe`�B7ç
STMJD0D´èébSTFïçIR ¢ ó º3QjêGFWOTX�~8FAS_hUa�K§é�M#D OVP�è'�)��î�uº?�STRAMmS_hefjé�MlìmF@íjèBç�OVFAD´è	éÊèTabM#RAQEO�FAM�ê3MJK/�)�#�àêGa v
x[PGFWR@è�O�Pjè´çJ`Ga�MJRAQEOÕè÷çJSTS�QjéÞçIS�BpFAa�íGFASCO�çIOÕèíp`�B�OVPjè ¢ ó ºaéÕèTSFèTFýì�èéøçrêjípf�M#a�abFA`GRëèBíjè�H�éÞçríjçIOVFWM�ê>`�B
OVP�è�DgFARWFWOÞçrébB´çrê�ínFWacOVPGM#QEH#P�O/O�M&`ÙèEé�MJQGH#PGRwB � �#�÷êGa µ X
V/0XW�ÉÊÖ-ÌNÇÅá¿ÉªßªÇÅÏTÁTÇ�ËFÎÌ%½¿Á÷ÒEÀÞÄ-)¿Ô�ã;:;:Y:TÔDÌ�ÎTÉ[ZNÆNÉ�ÃÅÉÊÖ-ÌNÇÅá¿É�ÀÞá�ÀÂÇÅÃÅÀC!TÇÅÃ�Ç�Ì§ÄE\]'ý½¿¾%ÏTÉ�Ë¿¾�À¿Ï8À�ÌNÇÅ½¿Á^4'½¿Ð�Ö�½¿ßªßªÉ�¾�Ö-ÇÈÀÂÃ_8,<`OÆNÇ�ËFÁ8ÀÂÃÈÆ�É�Á8ÏTÉÊÏDæXaïÌ/ÇÈÆ�ØTÁ8Ö�Ã�ÉÕÀÂ¾nÎT½_�*ß%Ø8Ö�Î¨ÌNÎTÉ�ÀC!8ÆN½¿ÃÅØlÌNÉ�ÌNÇÅßªÇ�Á8Ë�À¿Ö�Ö�ØT¾�À¿Ö-Ä�ÇÈÆnÀ�W�ÉÊÖ-ÌNÉÕÏDæ
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~8Pjè>º�è u í#çIOÞç·çIS�ìUQGFAabFWO�FAM�ê��\ð[� I �
FAaxíjèTabFAH�ê�èí$O�M·éÊè\çrí$M#QEO&OVP�è ó în~ í#çqO�çpabOVMréÕèí$F@êzOVPjè
º�è u èTR@è�S�OÕé�M�êGFWSTaxçrê�í�abM�ébO�OVPjè6F@ê�íGFëìmF@íEQ#çJR ó îe~óPGFwOVa
FëêUO�M�èFìrèê�OVa�X�~8P�è�fjé�FëêGSTFWf#çJRiPjçréÕíEx5çréÊè
STM#Dgf:Mrêjèê�O�MJK-OVPjè0º�è u ð/� I abBmabOÕèTDïFAaEç6a�FëêGH#Rëè��[î3Z�SFéÞçIOÕè&STM�ê�O�çIF@êGFëêGHhç.înMJOVMré�M#R@ç ë C �J���
èTD
`]èíjí�èí ê ó Ç �NM�é!è ê ó Ç �]x[FwOVP � µlî ô MJK�M�êd^«`:MDçféÕí�D´èTDgM�ébBJXLõ#é�M�ê�O�^©èê�ígSçréÕíEa§F@êxè\çJS_PgSéÕçIOÞè
çréÕè�éÊè\çrígM#QEO¬aÊè�ìUQjèê�O�FïçJRWRWB
`�B�O�Pjè�è ê ó Ç çJa§FAa�O�Pjèvîn~ ê v çrêjí´ç�ºdQjê&xiM�ébhUabO�çqOVFAMrêgFWa!éÕè�a�f�M�êGa�FW`GR@è
KNM�é�abM�ébO�F@êGHeOVPjèkõ]Z ê çfêjí>în~ ê í#çIOÞçaçrêjí%`EQGFARëíGF@êGH6OVP�èTD F@ê�OVM*èFì�èFê�OVaTXp~8PjèàéÕè\çfíGM#QEO�MJK8OVPjè
èTR@è�S�OÕé�M�êGFWSTa¬FAa§S�M�ê�OÞébM#RARëèí´çrêjígD0MrêGFWO�M�éÕèFíxìmF@çvç�QGaÊèé-F@ê�OÞèFébK�çJSFè[fjé�M#HréÞçJDªSçJRARëèí<;Vº�è u u¨çréÕíEx5çréÊè
�yS�ìUQGFWa�FwOVFAMrêBçrêjí î èçríGM#QEO ê M�ê�OÞébM#R@=
�}º�u¨ç î ê �'ébQjêjêGFëêGH M�êBç ó M)xSèé ê M#DgfGQEO�F@êGH µ#�J��î�u¨? ó}ó ê
î�çJSTFëê�OVM#abPeO�P#çIO/STM#DgD
QjêEFAS\çqOÞèTa�x[FWOVP6OVP�èvè ê ó Ç QEa�F@êEHàç ó ê ¸�`GQGa¡^«�[înZtFëê�OÞèé�K�çJSèIX
~8P�è/`EQjé�a�O¬S\çJf#çI`GFARWFWO�B�MJK�OVPjè/º�è u ð[� I P#çJa!êGMJO§Brè�O¬`]èèFêgKNQGRWRWB�F@êDìrèTabO�FAHDçqOÞèíÏX:u�M)xSèFìrèé v OVPjè

º�è u í#çIOÞç�çJS�ìUQGFAabFWOVFWM�ê�abBmabOÕèTDÌP#çJa�í�èTDgM�êGabOÕéÞçIOÕèí�OVPjè5çJ`GFARWFWO�B O�MyfjébMdSFèTaba�í#çIOÞç�çIO®�U�J�)�E�J�#�[h ô åIa v
x[PGFAS_P�STM�éÊéÕèTabf:MrêjíGa�O�M�çfê èFìrèê�OBéÕçIOÞègMJK ��C �m�Uµ'hKu¨?IX î è\çJR ^«OVFWDîè�fjé�MmSè�a�aÕè�a�OVPjçIO�a�QG`GabSébFA`]ègO�M
OVPjè¨í#çIO�ç�abOÕéÕèçJD v a�QES_PhçJa-O�Pjè�º�è u M�êGRWF@êjè[`GQ�é�abO�DgM�êGFWO�M�é v çféÕè¨çJ`GR@è[OVMøéÕè�SèTFýì�è¨èFì�èFê�OVa�çIO5çøéÕçIOÞè
MJK§µJ�)� �#� hKu¨?�x[FWO�P7ì�èé�B6RAFwO�OVRëèyRWM#a�a[MJK®F@êEKNMré�DîçIOVFWM�êYX

Ü,Ý�f �n� � ÿµü]!Vçhg,âWüCáLç�ã/à

�ySTS�QjéÞçqOÞè�D´è\çJabQjéÕè�DîèFêUO&MIK/O�Pjè�fGP�Bma�FWSTa&fjé�MmSè�a�aÊèTa&F@ê�º�è u éÊè�ìUQGFëéÕèTaxç�aÊè�O&MJK/SçJRAFW`jéÞçIO�FAM�êEa�O�M
fjé�M#f]èébRWB�F@ê�OÞèFé�fjéÊè�O
O�Pjè�éÕç)x ó în~ OVFWDîèîçrêjí·S_P#çfé�H�è�FëêEKNM�é�DîçIO�FAM�êYX6�¸êUQGD�`ÙèFé
MJK/S\çJRWFA`jéÕçIOVFWM�ê
íjèFìmFASFèTa�çréÕè èTDgfGRWM2BrèítOVMzOVPGFWahèêjí v çfêjíÉSçrê�`]è<íGFëìmF@í�èítF@ê�OVMzOVP�éÕèèoS\çqOÞèTHJM�é�FëèTa � RAM)xñR@è¿ì�èTR
S\çJRWFA`jéÕçIOVFWM�êMJK/OVP�è7íjè�OÕèTS�O�M�éxèTRëèTS�OÕé�M�êEFASTaxçfêjízfGPGMJO�M#D
QGRwOVFAfERAF@èFé�a v íjèCOÞèTSCOVM�é&M#fdOVFASçJRªçfêjí èêjèFé�HJB
éÕèTabf:MrêGaÕèøçrêjí6OVPjèEíjèCOÞè�S�OVMré/fEPUBmabFASTaºéÕè�a�f�M�êGaÊèJX
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��ê÷è�R@è�S�OÞébM�êGFWS�S_P#çfé�H�ècfEQGRAaÊèé�FWa®QGaÊèí&F@ê�STM�ê2ôbQjêGS�O�FAM�ê�x[FWOVPBçyRAFWH#P�O]abM#Qjé�SFè�çIO:çyh>êGM)x�êgf�M#abFWOVFWM�ê�OVM
STMrê>ìrèé�O�íGFAHJFWOVFë?èFí ó îe~ÌS_Pjçré�H�èøçrêjíeOVFWDîè�ìfçJRAQ�èTa8OVM0fGPGMJO�Mpè�R@èTSCOÞébM�êGa¨çrêjí�êjçrêGM#aÊèTSTMrêjíGaTX[~8Pjè�aÕè
S\çIRAFA`�éÞçIO�FAM�ê·çJS�O�FëìmFWO�F@è�aBçréÊè�éÕèCK§èéÕéÊèí%O�M çJaBèTRëèTSCOÞé�MrêGFAS�a
S\çJRWFA`jéÕçIOVFWM�ê¹�ÚZ ê ���	çfêjí%OVPjè�fEPGMJOVMIOVQG`]è
S\çIRAFA`�éÞçIO�FAM�êp� ó ê ���CX
£ ��i��©� no��¨#+-,n��.î��4�& ¥�4�$/ #"p�ð����.�+S�� #�]¨#+-354 ¦
u fEOVFWS\çJR�abM#Qjé�SFèTa�çféÕè/QGaÕèFí'OVM�D´è\çIa�QjéÊè�çJ`Ea�M�ébfEOVFWM�ê v a�S\çqO�OÞèFé�FëêGHBçrê�í�OVFWD0FëêGH v x[PjèFéÕèçJaiOVP�è�èê�èé�HIB
S\çIRAFA`�éÞçIO�FAM�ê|abM#QjébSèTa�çréÕèpQGaÊèí{OVM íjè�OÕèébD0Fëêjè>OVPjèpSTMréÕéÕè�a�f�M�êjíjèFêGSè�`ÙèCO�x5èFèêÉO�Pjè<èêjèFé�HJBtMJK	ç
f#çré�OVFWSTR@è�çrêjí6OVPjèEêUQGD
`]èé[MJK ó în~8a/O�P#çIOºéÕè�Sè�Fëì�è>éê èFéÕèêEhJMlì�éÕçríGF@çIOVFWM�êYX
~8Pjè8fjébFADîçrébB�M#fEO�FASçJRUa�M#QjébSè�è�D0fGRWM)B�èí�Fëê&º�è u FWa:ç�êGFwOÞé�MJH�èê
R@çJaÕèFé]S�M�êjêjè�S�OÞèFígO�Pjé�MJQGH#P�j�`�éÕè

M#fEO�FAS SçJ`GRëèyOVM÷çBíEFëù:QGaÕèFé8`#çJRAR]�NO�Pjè�STMJD
`GF@ê�èí�abBma�OÞèTDóFAaªéÊè�K§èéÊéÕèFí6O�M÷çJacO�PjèQ;bRïçIaÕèéb`#çJRWR@=U� v x[PGFAS_P
fjébMpíGQESèTa[fGPEMJOVM�êEa¨çqO[aÕèFìrèéÕçJRníGFAabSéÊè�OÞè�x5ç\ì�èTRëèêGHIOVPGa/F@ê�OVP�è�éÞçrêGHrèv� { � ë �2� ö �#�øêGDnX§~8P�è�R@çJaÕèFé
H�èFêjèéÕçIOÞè�a
a�P#çfé�f%fGQERAaÕè�a6� ë �#�nfGa�x[F@íjèl��QGf�OVM�çQéÞçIOÕè�MJK8���*u¨?�çIOøìfçrébFAM#QEa�FëêUOÕèêGabFWO�F@èTaøçrêjí�çIO
ìfçré�FWM#QGa�RAMmS\çIO�FAM�êGa§x[FwOVPGFëê'`:MIOVP�O�Pjè�uvñ u çrê�íkð�ñ u ì#M#RWQGD´èTaTX ó QGRWaÕèyx[FëíEOVP�FAaiFëêGSéÊè\çJaÊèí�abRAFAHJPUO�RWB
`�B�OVPjèEíGFýùÏQEaÕèé8`jçJRARÏO�M´çJ`:MJQEO�µxêEaTX
��êGMIOVPjèFé8M#fEOVFWS\çJR�a�MJQjé�SFè OVP#çIO�xªçIa8QGaÕèFíQíEQjé�FëêGH�OVP�è STM#DgDgFAa�abFAM�êEF@êGH�MJKkOVP�è�º�è u íjè�OÕèTSCOVM�écFWa

OVP�è
a�M�êEM#RAQGDgF@ê�èTa�SFèêGSFè
a�MJQjé�SFèJX�~8PGFAa�a�M#QjébSè�MrùÙèéba�ì�èFébB>abPGM�é�O�fGQGRWaÕèTa���ýð�)�#��fGaV��çIO�ç�éÞçIOÕè�MJK
µ#��hKuº? v Mlì�èFé�ç	éÞçfêGH�è MJKkK§éÊè�ìUQjèFêGSTFëèTa8STMréÕéÕè�a�f�M�êjíGFëêGH
OVMBç
`GRïçJS_hU`�MpídBàçqO�ç�OÞè�D0f]èéÕçIOVQ�éÕè MJK"Mlìrèé
µJ�§�#�J�rq v x[PEFAS_PeFAa8a�FWD0FWRïçré-OVM�OVP�è1éê èFéÕèFêGhJMlìea�f]èTSCOÞé�QEDnX
Z!êjèébHJB{S\çJRWFA`jéÕçIOVFWM�êGa�çféÕèpfÙèFébKNM�ébDîèFí�QEa�F@êEH ç ìfçré�Fëè�O�B�MJK�a�MJQjé�SFèTanO�P#çIOeSTMlìrèé*ç éÕçrêGH�èpMJK

èê�èé�HJF@èTa�X��cOyRAM)x èê�èé�HJF@èTa v O�PjèBèFêjèébHJBQéÕèTabf:MrêGaÕè
MIK§OVPjè
º�è u íjèCOÞèTSCOVM�é�FAaºíjè�OÕèébD0Fëêjèí�QEa�F@êEH�ç
r µ è�HDçJDgDîçBéÞçlB�a�MJQjé�SFè�� ö�öq� X¬~8Pjè r µ èÓFAa8fjébMpíGQESèíeF@ê�O�PjèEéÕè\çIS�OVFWM�ê �

6 £ r µCu ¥ q £ r µ èts ~ �+�EXÎµ � �

x[PjèFéÕè ë!ë�� MJKcOVP�è0OVFWDîè�O�PjèàêGFwOÞébM#H�èê<èC\dS�FWOÞèFí·abOÞçIOÞè´íjèTSçlBda�`�Bo`]è�O�ç*èTDgFAa�abFAM�êpOVM�çrê è�\dSTFWOÕèí



���7u �����_���m��� � �� ��	��
��)�¡��)�¡¢2� öI�

abO�çqOÞè�MJK®M)\mBmH�èFê v x[PGFAS_PQéÕèCOVQjéÊêGa/O�M�OVPjè�H�ébM#QjêjíeabOÞçIOÞè�`�B7èTDgFWObOVFëêGH÷ç&HDçJDgDàç	éÕçlB �
r µ èvs7¥ r µCu s £ i ¤ ~ r µCu s�¥ r µCu £ � ~ ±ª² { ë � � � î*è�� � �+�GX¶µI�U�

¸«O®FWakOVPjè%íjè�OÕèTSCOVM�é'éÕè�a�f�M�êGaÕè¬OVM[OVP�è ë Xw� � î*èC�¹HDçID0DîçªéÞçlB�OVPjçIO¯FAakQGaÊèí
Fëê�O�Pjè�èêjèFé�HJB�SçJRAFW`jéÞçIO�FAM�êÏX
~8PjèéÊè�FAa�êGM´èC\mOÕèéÕêjçJRkOÞé�FWH#H�èFé[KNMrécOVPGFWa/abM#QjébSè v a�Màç � ^�DgDLOVPEFAS_h�a�S�F@ê�OVFWRAR@çIOVM�é%ìmF@è�xSèí3`UBQç0�2^«STD
ó îe~ªO�çJH#a�OVP�è0FëêGFWO�FïçJRÍíjèTSç)B·èTRëèTSCOÞé�Mrê�çrêjí�FAa�QGaÊèí%FëêoO�Pjè�çrêjçJRWBma�FWa�OVMeF@êjíGFWS\çIOÕè�OVP#çIO	ç*í�èTS\çlB
OVMmM#h�fGRïçISèJX]~8Pjè a�PEM�ébO�^�RAFýì�èFí�� ¿ rxw ñ { ö Xw� � a_� r µ è s FWaSíjè�RAFýì�èéÊèígOVM�O�Pjè�í�è�OÞè�S�O�M�é�j#íEQGSTF@çJR]ìJM#RAQEDîè
OVPjébM#QGH#P�S\çIfGFARWRïçré�B/O�QG`]èTa"QGa�FëêGHºçcHDçJaYOÕéÞçrêGabf:MrébO"abBma�OÞèTD v íEQjé�FëêGHcx[PGFAS_P�O�FAD´è�a�M#D´è�K§éÞçIS�OVFWM�ê�MJKmOVPjè
FAa�MIOVM#f]èTa/íjè�S\çlB�F@ê�OVP�èSíjèCOÞè�S�OVMré®`]è�KNM�éÊè�éÕè\çIS_PGF@êGH8O�PjèSí�èTS\çlB�S_P#çID
`ÙèFékOVP#çIO¯PGMJQGaÕè�a®OVP�è-abSTFëêUO�FARWRïçIO�M�é
çrêjí ó în~�X�~8PjèéÊè�KNM�éÊè v F@êQçrí�íGFWO�FAM�ê�O�M�OVPjè�r µ è�abM#Qjé�SFèEèFì�èFê�OVa�O�P#çIO[P#ç\ìrèøçfê*çIa�a�MmSTF@çIOÞèFíQi ¤ OÞçJH v
Dàçrê�B7è¿ì�èFêUO�ayFëê'OVPjèEí#çIOÞç´íEM´êEMJO v çrê�í*çIfGfÙèçréºçJa[H�èêUQGFëêjè�fGP�Bma�FAS�a¨è¿ì�èFêUO�aTX
~¯MaéÊè\çJS_P�èFêjèébH#F@è�aBçJ`�Mlì�è ë î*èC� v çeD0FëêGFïçqOVQjéÊèxçJSTSFèTR@èFéÞçIO�M�é�� örCq� FWa�QEaÕèí%O�M3fjébMpíEQGSè0PGFAH#P

èêjèFé�HJB6HDçID0Dîç	éÞçlBma[OVPjébM#QGH#P�OVP�è�f�é�MJO�M�êd^«OÕé�FwOVFAQED �NM�é:q�yb�5éÕèçJS�O�FAM�ê �
q £ Æ u�¥ Ê¿uºè £ � ~ ±ª² { � ®��ÅC µ�î*è�� � �+�GX¶µ#�#�

~8Pjè0DgM�êGMKèê�èé�Hrè�OVFWS�� ® X C îQè��LHDçJDgDàç�éÕç)B�FAa�QGaÕèFí�çJa�O�Pjè0SçJRAFW`jéÞçqOVFAMrê�a�FWH�ê#çJR v PGM)x5è¿ì�èé	êjèTQd^
OÞé�MrêGa5çféÕè¨çJRAabM�f�é�MKíGQGSèFí'`�B&a�Fëíjè¨éÊè\çJSCOVFWM�êGa ñ u
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FADgfGQjé�FwOVFëèTaiFëê�OVPjè�`]è\çJD çfêjínMIOVPjèFé�èFùÙèTS�O�aTX-~8PjèTaÊè	è¿ì�èê�O�a�çréÊèEêGMJO[O�çJHJH�èí6F@ê�O�PjèEí#çIO�çdX
£ �5i��}¤ (·�@�/¦j+-,k¦ � ��.Ê+S�� #�]¨#+-3S4 ¦
ó P�Bma�FWSTa/S\çJRWFA`jéÕçIOVFWM�êGa�F@êDì#M#Rýì�è�D´è\çJabQjé�FëêGH
OVP�è�íjè�OÕèTS�O�M�é�éÕè�a�f�M�êGaÕè�OVMBìfçrébFAM#QEa8f#çrébO�FAS�R@èTa�OVP#çIO[f�é�MI^
íGQGSè éê èéÊèêGhIMTì3RAFWH#P�O�çfêjí3MJK�OÕèênP#ç\ì�è
S_P#çféÞçJSCOÞèébFAa�OVFAS�a�abFADgFAR@çréiOVMgOVPjè�fjé�FëêGSTFWf#çJRnêjè�QEOÞébF@êGM0F@ê�OÞèFé�^
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Ç êERAFAhfè
OVPjè�H�çJD0Dîç�abM#Qjé�SFèTa�x[PGFWS_P�fjébMlìdFëíjè�DgM�êGMKèêjèFé�H�èCOVFAS�f#çrébO�FAS�R@èTa v OVP�è÷èTR@è�S�OÕé�M�êGa�K§ébM#DòO�Pjè
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í-¿�ä:ì�ì�ì�â{í{ç�è\ä:ãÔì�ôQä�¿aç�ï�â�ÀNæ�è\ãOì�àÔá�â-¿�ã�ä�å�æÌãÔâ0à�ç�¿�è?ãÔä8è?ãcç�â-¿�æ�í{ç�è\ä:ã�ì�æ"¿�âéá0¿�â{ì�â{ã	ç�â0ò½è?ã^ì�ä�ÀTâTò�â{ç�æ�è\úk�
!fïÔâ{ì�âuè\ãcç�â@¿�æ�í~ç�è\ä�ãÔì�æ�¿�âfê�¿�ä:à�áâ{òTè?ãcç�ä´ç�ï�¿�â0â#í0æ�ç�â{ê:ä�¿�è?â0ì�ñoæ�ì�â0òéä:ãSç�ïÔâ#è\ãcç�â@¿�æ�í~ç�è\ä�ã=ç�ëùáâ�Þ�í�ïoæ�¿�ê:â0ò
í0à�¿�¿�â{ãcç5� ãÔâ0àÊç�¿�æ�úFí0à0¿�¿�â0ãcçZæ�ãÔò â0ú\æ�ì�ç�è\íaì�í�æ�ç�ç�â-¿�è\ãÔên�
Ì¨ÍÏÎgÍ�Ü ÝßÞ^à"ÕPá âã×ÀÝßØ^ÕPÕPâÛÒÔÓ
�#â0í�æ�ú\úôBä�ä%å¹òÔè\ì�í0àÔì�ì�è\ä�ãÔìfè\ã ßùâ0í{ç�è\ä:ã$þn�wö=ç�ïoæ�çfä:ã�ú?ë�æ\ç�æ�ãÔò æ�çpãÔâ{à�ç6ä�è\ãÔä�ìfáoæ�ä�ç�è\í{è\áoæ�ç�âZè?ãeí�ïoæ�ä�ê:â0ò
í0ànä8ä�â{ãcçVä�â�æ�í~ç�è?ä:ãÔì��Û��ì�ä�úXæ�ç�è\ãÔê�ç�ïÔâ æ\ç±í{ä%åTáä:ã�â0ãcç!ä�ôùç�ïÔâ3ì�à�áâ�ä�ãÔäYå�æuì�è\ê:ãÔæ�ú�è?ìFâ0ì�á�â0í{èXæ�ú?ú?ë¥è�åTáä�ä�ç�æ�ã	ç
�#ïÔâ{ãUç8ä�ëùè\ã�ê6ç�äeè?òÔâ0ãcç�è?ô ë ç�ïÔâ=á�ä�ä%åTá�çZãÔâ0à�ç8ä�ä:ã�è���æ�ç�è\ä�ã�á�â�æ��Ìè\ã�ç�ïÔâGì�àÔáâ�ä�ãÔäYå�æeñÔà�ä�ì�ç��
��ãUæ�òÔòÔèv�
ç�è?ä:ã&ç�ä ïoæ�åùè\ã�ê$ïÔè\ê:ï�â�äaè\ãcç�â�ä�æ�í{ç�è?ä:ãOí�ä�ä:ì�ì�ì�â0í{ç�è\ä:ã�ì´ç�ïoæ�ãOç�ïÔâéä�ç�ïÔâ�äaè\ãcç�â�ä�æ�í~ç�è?ä:ã&ç�ëùáâ{ì��!í�ïoæ�ä�ê:â0ò
í0ànä8ä�â{ãcç�ä�â�æ�í~ç�è?ä:ãÔì´è?ã	å�ä:ú?åùè?ãÔê6ç�ï�âSâ0ú\â{í{ç8ä�ä:ãUãÔâ{à�ç6ä�è\ãÔä��#è?ú\úlê:è?å�âTßne � æeàÔãÔè��ùà�âèåNâ0æ�ì�à�ä�â�åTâ0ãcç�ä�ô
ç�ï�â�ã�â0à�ç8ä�ä:ãÔè���æ�ç�è\ä:ã$í{ä:ãcç6ä�è\ñÔà�ç�è\ä:ã$ç�äéç�ïÔâ�ì�àÔá�â�ä�ãÔäYå�æNì�è?ê:ãoæ�ú��
Û±ÜvélÜ��±ÜAÝ æ�çãê¥ë³ìFíTêïî�ðßñeÚ0NPO�_�Ö G U
¯ ò�è\ì�í{àÔì�ì�è\ä:ãOä�ô�ç�ïÔâ��	è?ãÔâ�åNæ�ç�è?í0ì#ôQä%ä¥ç�ïÔè\ìgä�â0æ�í{ç�è\ä:ã8ñâ{ê:è\ãÔìg�#è?ç�ïÌç�ïÔâ�ç�ä�ç�æ�ú�á�ä:ì�è?ç6ä�ä:ã�â{ãÔâ�ä�ê�ë¥prç��
��ã ç�ïÔâ�úXæ�ñä%ä�æ�ç�ä�ä�ëTä�â{ôQâ�ä�â{ãÔí0â�ôBä�æ�åTâ���pÈç�í0æ�ãÌñâ�â��Êá�ä�â0ì�ì�â0ò&æ�ì0Þ

prç òóprqZê ô |«@õèi ê
õ³|iÈö õ³|÷«@õèi ø bk�L�?õ�®�d

�#ïÔâ�ä�â ô | òùbúëPq ö ë�ç�d | è?ì�ç�ïÔâ�ôQä:ànäm��åTä%åTâ0ãcç�ànå ç8ä�æ�ãÔì�ôQâ�ä��Lõ ÷ è\ì�ç�ï�âuã�â0à�ç8ä�ä:ãûåNæ�ì�ì3æ�ã�òTõèiuè\ì¯ç�ïÔâ
á�ä�ä�ç�ä:ã�åNæ�ì�ì��¨!fïÔâzä�æ�ãÔê�â�ä�ô¯áä�ì�è?ç8ä�ä:ãÌâ0ã�â�ä�ê�è\â0ì¥æ�ú?ú\ä��pâ{ò ñ	ë��	è\ã�â�åNæ�ç�è?í0ìfè\ìuä:ñ�ç�æ�è\ã�â0òÌñ	ë ì�ä:ú?åùè?ãÔê
ç�ï�â�ôQä�ú\ú\ä��#è?ãÔê��	àoæ�ò�ä�æ�ç�è?íaâ��	àoæ�ç�è\ä:ãLÞ

¦ ò üoûo«�bÏpÈq êýõèi\d�ÿ | ö þ`p |qLþ p |ç
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ê´þ�bÏpÈq êýõèi\d�bBõ |÷ ö õ |i ö õ |ç ö «@õèi�prq�dmpÈç
êûbBõ |÷ ö õ |igö õ |ç ö «@õèi�prq�d | êóbk«�prq�õ³ç8d |�ÿ bk���+õ�$`d

!fïÔâ úXæ�ñ�ä%ä�æ�ç�ä%ä�ë1æ�ãÔê:ú\âNä�ô#ç�ïÔâ$á�ä:ì�è?ç6ä�ä:ã �#è?ç�ïßä�â{ì�á�â0í{çéç�ä&ç�ïÔâ$è?ãÔí0ä%åTè\ã�ê&ãÔâ0àÊç6ä�è?ãÔäOòÔè�ä�â0í~ç�è?ä:ã è\ì
ê:è?å�â0ãÌñ	ë�Þ

í0ä�ì � ç ò õ |÷ ö õ |i ö «@õèiLb�prq ö pÈç8dJê «@pÈq�pÈç ö õ |ç«�prq�� p |ç ö õ |ç bk���+õYü`d
��ã æ³ä�â0í0â{ãcç�ì�ç�àÔòÊë û}®ùõ0ÿk���3ä�ê:â0ú¯æ�ãÔò��pâ�æ�í0ä%å è?ãcå:â0ì�ç�è?êcæ�ç�â�ç�ïÔè?ì
ä�â�æ�í{ç�è?ä:ãUæ�ãÔò=ä�â0í0ä�åTåTâ0ãÔòOà�ì�è\ã�ê
ç�ïÔâ$ðFú?â�� â0ú\ú+ëùã5ß�åTè?ç�ï1í�ä�ä�ì�ìSì�â{í{ç�è\ä:ã ôQä%ä{å6æ�ú\è\ì{å ûýü`��ÿ è\ã í{ä:ã���àÔãÔí~ç�è?ä:ã �#è?ç�ï åNäùòÔè��oí�æ�ç�è\ä:ã�ì�ç�ïÔâ{ë
í�æ�ú?í0àÔú\æ�ç�â6ç�ïoæ�çSánä�äYåùè\òÔâ�� â�æ���å6æ�ê�ãÔâ{ç�è\ì8å æ�ãÔòýä�â0í0ä�è\úpí{ä%ä8ä�â0í~ç�è\ä�ãÔìGç�äUä%ä�òÔâ�ä	� b�õ�
��d����#ïÔâ�ä�â� ò bBõ ÷ ê�õèi�d��%«aè\ì�ç�ïÔâ¥ã	àÔí{ú\â{ä:ã°åNæ�ì�ì��*!fïÔâÈä�â{ì�àÔú+ç�è\ã�ê�ò�è�#â�ä�â{ãcç�èXæ�úoí�ä�ä�ì�ìHì�â0í~ç�è?ä:ã6è?ìHì�ä%åTâ��#ïoæ�çä�â0ò�àÔí0â{ò���æ�ãÔò ç�ïÔâaôQä%ä{åGàÔúXæc�#è+ç�ï í0ä�ä8ä�â{í{ç�è\ä:ãÔì#è?ìfê:è?å�â0ã ñcëÞ������ ô | � ò � q i�p |q���� b ô | d����³b ô | d b�� ö! d� | �#" b ô | d�b�� ö$ d | ö " b ô | d�þ%� | bBõ ÷ ö õèi\d |�'& (gø bk���o«�¦`d
�#ïÔâ�ä�â�ç�ïÔâaç�â�ä{åNì � b ô |�d ø ��b ô |�d�æ�ãÔò " b ô |�d ä�â0á�ä�â0ì�â0ãcç¥ç�ïÔâaôQä:ú\ú?ä��#è\ãÔêGâ��Êá�ä�â{ì�ì�è?ä:ãÔì{Þ� b ô | d ò bÏõ³|ç ö ô |�dþ%� | ��) þ ö ô |� |* �,+.-/� | ö ) þ0� ô |� |*�111 +324 111 |ö ô |� | 111 5 + |4 111 | ) õ6� ô |� | * ö þ ô |7+ 24 5 +z|4� |

ö õ³|ç� |98:111 + 24 � 5 + |4 111 | � �,+.-/� |<; ( bk���o«Êõ�d
��b ô | d ò ö ô |� | +=- b +>24 � 5 + |4 d bk���o«%«%d
" b ô | d ò õ

þ@?A � +.-/� | � 111 + 24 111 | ö ô |� | 11111 5
+ |4« 11111

|�BC ÿ bk���o«�ö`d
!fïÔâ´ôQä%ä8åÀôAæ�í~ç�ä%ä�ì�àÔì�â0ò è\ã³�"�	àoæ�ç�è\ä:ã�ìr���o«Êõ%�P�L� «%«L�����o«�öGæ@ä�âaæ�ì�ì�à�åTâ0ò$ç�äGñâ�ä�â�æ�úLè\ãeæ�ú\ú�í�æ�ì�â0ì#æ�ã�ò
æ�ä�â�ê:è+å:â0ãÌæ�ìfôQä:ú?ú\ä��#ì0Þ + 24 b ô | d ò ) õ ö ô |þ%� | *ED 2 ��F 4G b ô | d ö ô |þ%� | F 4H b ô | d ( bk���o«�þ0d

5 + |4 b ô | d ò ) õ ö ô |þ%� | *ED 26I F 4H b ô | d ö F 4G b ô | dKJ bk���o«%�%d
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+.- b ô | d ò ö õ ÿ «�L ) õ ö ô |b�õ�¦:ö%«T÷Ìâ���d | * D | ø bk�L� «�L%d
æ�ãÔò

F 4G b ô | d ò ) õ ö ô |b�$�þ%¦N÷Ìâ���d |M*ND | bk�L� «%®�d
F 4H b ô | d ò b�õ6� 5 d F 4G ÿ bk�L� «�$%d

O¥á�òoæ�ç�â0ò í0ä:ãÔì�ç�æ�ãcç�ì�àÔì�â0ò ñcë^ðFú\â��pâ{ú\ú+ëÊã1ß�åTè?ç�ï^è?ã ���	àoæ�ç�è\ä�ãÔì��L� «�þn���L� «%�L���L� «�L����L� «%® æ�ãÔò ���o«�$
æ�ä�â´á�ä�äYåùè\ò�â0ò$ñcë�¯¥ï�ä�â{ãÔìc��� ����� û ü�L�ÿk�"��ã��"�	àoæ�ç�è\ä:ã��L� «�¦��P�^ò bvëPqQ��ë`i\d | æ�ãÔò  ò bvë�q ö ë ÷ d | æ�ä�â
÷�æ�ã�òÔâ0ú?ì�ç�æ@å å�æ�ä�è\æ�ñÔú\â{ìfæ�ãÔò ç�ï�â�â��Êá�ä�â{ì�ì�è?ä:ãßbR� ö! dpè\ìfê�è?å:â{ã ñ	ë�Þ

b�� ö! d"ò`þ%õèi�prqS� ô | ö õ |ç ö õ |÷ �õ |i bk�L� «�ü%d
æ�ãÔò � q i� è\ì�ç�ïÔâ�ãÔä%ä{å6æ�ú?è��{è\ãÔê�í0ä:ãÔì�ç�æ�ãcç¥òÔâ��ÔãÔâ0ò8â��ÊáÔú\è?í0è+ç�ú?ëNæ�ì{Þ

� q i� ò �ó|�í0ä:ì8| �UT$MV � FXWbZY[:\ d^] ( | b_Y[:\ d | b�õ6�a`cbd,efe�gih d
ò õ ÿ $%¦`�3j õ�¦ D ]_k í�å | ø bk�L�wö%¦%d

�#ïÔâ�ä�â FlW è\ì3ç�ï�âg� â�æ��Ní0ä:àÔá�ú\è\ã�ê�í{ä:ãÔì�ç�æ�ãcç5� �UT è\ì ç�ïÔâ � æ�ñÔè\ñÔñ�äGæ�ãÔê:ú\â¥æ�ãÔòm` bd,e�efgnh ò�¦ ÿ ¦`«�þ=è?ìHç�ïÔâ
â0ã�â�ä�ê�ë è\ãÔòÔâ{áâ{ãÔòÔâ{ã	çuè?ãÔãÔâ�ärä�æ�òÔèXæ�ç�è?å�â´í0ä�ä8ä�â{í{ç�è\ä:ã$ôAæ�í~ç�ä%ä��
Û±ÜvélÜ��±Ü�� æ\ç�� � ñ6ÚLN�O�_�Ö G U S
f´è\ì�í�ä�â{ç�â6òÔä:àÔñÔú?âeòÔè�#Lâ�ä�â0ãcç�èXæ�úHí�ä�ä:ì�ìSì�â0í{ç�è\ä:ã å�æ�ú?àÔâ0ì�� � |�yc� � p � í0ä:ì � ��ôQä%äGñ�ä�ç�ï ç�ïÔâ�æ�ço� � æ�ãÔò
ænçp� � è\ãcç�â�ä�æ�í{ç�è?ä:ãÔì#æ�ä�âaä:ñ�ç�æ�è\ãÔâ{ò$ôBä�ä%å ç�æ�ñÔú?â0ìfá�ä�ä�åùè?òÔâ0òÌñcërq�à�ñäùòÔâ�ä�æéæ�ãÔò�e¥ä%�0æ5��æ�û ü`®Yÿk�

ªoä%äNç�ïÔâ=æ\ç=� � ì ës�=ës�ïî D ä�â�æ�í~ç�è\ä�ã��#ä:ãÔú?ë5ç�ïÔâ&â0ú?â0í~ç6ä�ä�ã è\ì6ä�ô�è\ãcç�â�ä�â0ì�ç5�H!fïÔâOâ{ú\â{í{ç6ä�ä:ã
�	è\ãÔâ~ç�è?íaâ0ãÔâ�ä�ê�ë��ut4ç��Ôè\ìfí{ä:ãÔì�ç8ä�æ�è?ãÔâ0òÌñcë

t¤ç?s v�jZw
ò¬pÈq ö p tyx7z�çK{ ø bk�L�wö�õ�d
�#ïÔâ�ä�â�p tyx7z�çK{�è?ìfç�ïÔâ�â0ãÔâ�ä�ê�ë$ç�ï�ä�â{ì�ïÔä�ú\ò8ôQä�ä#ç�ïÔâ.ä�â0æ�í{ç�è\ä:ã��Ô��ú\â0í~ç6ä�ä:ã��	è?ãÔâ{ç�è\í�â0ãÔâ�ä�ê�ë8æ�ã�ò�æ�ã�ê:àÔúXæ@ä
òÔè?ì�ç6ä�è\ñÔàÊç�è\ä�ã³�ùàÔæ�ãcç�è?ç�è\â{ì#æ�ä�â�í�ïÔä:ì�â0ã�æ�í0í{ä%ä�òÔè?ãÔêSç�äSç�ï�â�ò�è�#â�ä�â{ãcç�èXæ�ú±í�ä�ä:ì�ì#ì�â{í{ç�è\ä:ã å�æ�ú\àÔâ{ì��
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��ã ç�ïÔâNí�æ�ì�â6ä�ô�ç�ïÔâ æLçp� � ìFí9�í|�î ð ä�â0æ�í{ç�è\ä:ã¤��æ�ú?ú�ç�ï�ä�â0âT�Ôãoæ�úHì�ç�æ�ç�â6áÔæ�ä�ç�è\í0ú?â0ì�í�æ�ã ñâ
è\òÔâ{ã	ç�è��oâ{ò�è\ã ç�ïÔâ&ßne � òÔâ~ç�â{í{ç�ä�ä���!fï�â&áä�ì�è?ç8ä�ä:ã¿â0ãÔâ�ä�ê�ë¿è\ìNòÔâ{ç�â�ä{åNè?ãÔâ0òKæ�ìeæ�ñ�äYå:â&à�ì�è\ã�ê1ç�ïÔâ
òÔè�#â�ä�â0ãcç�è\æ�úoí�ä�ä:ì�ì ì�â0í~ç�è?ä:ã��Êæ�ãÔò6ánä�ä:á�â�ä�ç�è\â{ì3ä�ô±ç�ï�âuç�� äGãÔâ{à�ç6ä�ä:ãÔì æ�ä�âuòÔâ{ç�â�ä{åNè?ãÔâ0òNñ	ëTí{ä:ãÔì�è?òÔâ�ä�è\ãÔê
æ�òÔèv��ãÔâ{à�ç6ä�ä:ãNì�ëùì�ç�â�å û ü%$�ÿk�*��ãTç�ïÔâuúXæ�ñTôBä�æ�åNâ@�cç�ïÔâÈåNä�åNâ{ã	ç�à�å ä�ôç�ïÔâuòÔèv��ãÔâ{à�ç6ä�ä:ãNì�ëùì�ç�â�å��\ë | ÷ s w j^}
è\ìfòÔâ~ç�â�ä{åNè?ãÔâ0òÌàÔì�è\ãÔêéí0ä�ãÔì�â�ä�å�æ�ç�è?ä:ã ä�ôVåNä%åTâ0ãcç�à�å8Þ

ë | ÷ s w j^}*ò � p |q �=ë |çZö «�prq{ë�ç�í0ä�ì � ç ø bk���Jö`«%d
�#ïÔâ�ä�â�ëPç=è?ì�ç�ï�â�åNä�åNâ{ã	ç�à�å ä�ôfç�ï�âeáä�ì�è?ç8ä�ä:ã bvëPç�ò~� p |q ö õ |ç d�æ�ãÔò � ç�è\ì�ç�ïÔâ$æ�ãÔê:ú\âNä�ô#ç�ïÔâ
áä:ì�è?ç8ä�ä:ã�ä�â0ú\æ�ç�è+å:â¥ç�äGç�ïÔâZè\ãÔí{ä%åNè?ãÔê=ã�â0à�ç8ä�è\ã�äSòÔè�ä�â0í{ç�è\ä:ã¤�*!fïÔâ^åNæ�ì�ìpä�ô!ç�ïÔâ´ò�è���ã�â0à�ç8ä�ä:ã$ì�ëÊì�ç�â�å è\ì
ê:è?å�â0ãÌñ	ëeí0ä:ãÔì�â�ä�å�æ�ç�è\ä�ã8ä�ô�â0ã�â�ä�ê�ëÞ

õ | ÷ ò � p || ÷ ö ë || ÷ ÿ bk���Jö:ö`d
!fï�â´òÔè�� ãÔâ0àÊç6ä�ä�ãNì�ëÊì�ç�â�å¹ç�ïÔâ0ãeò�â0í�æ�ëùì�è?ã	ç�ä�ç�� äGãÔâ{à�ç6ä�ä:ãÔì��ní 2 æ�ãÔò°í | �*��ãNç�ïÔâZí{â0ãcç6ä�â�� ä�ô���åNæ�ì�ìb � ÷�dpôBä�æ@åNâ@��ç�ïÔâ.åTä%åTâ0ãcç�à�å<ä�ôVí 2 è?ìfâ��Êá�ä�â0ì�ì�â0òOæ�ì0Þ

ë ÷�� s ��výò�¦ ÿ � � õ || ÷ ö «@õ |÷ ø bk���Jö�þ0d
�#ïÔâ�ä�âzõ ÷ è\ìpç�ïÔâ
å6æ�ì�ì�ä�ô!ç�ïÔâaãÔâ0àÊç6ä�ä�ã���!fïÔâaí0ä%ä{ä�â{ì�á�ä:ãÔòÔè?ãÔêSãÔâ0àÊç6ä�ä�ãÌâ{ãÔâ�ä�ê�ë$è?ãeç�ïÔâ � ÷ ôBä�æ@åNâ
è\ì0Þ

p ÷�� s �nvýò � ë |÷M� s ��v �ýõ |÷ ÿ bk���Jö`�%d
�uâ~ç�à�ä�ãÔè\ãÔêGç�äSç�ïÔâaú\æ�ñeôBä�æ�åTâ´ñcëeà�ì�è\ã�êéç�ïÔâ�ðFä%ä�â{ãcç6�´ç6ä�æ�ãÔì�ôQä%ä8åNæ�ç�è?ä:ã$æ�ú?ä:ãÔê=ç�ïÔâl�\� òÔè�ä�â0í{ç�è\ä:ã¤��ç�ïÔâ
â0ãÔâ�ä�ê�ë$ôQä%ä í 2 è?ìfê:è?å�â0ãÌñcëÞ

p ÷M� s w j<}�ò��èb�p ÷M� s ��v��@�Pë ÷M� s ��v�s ��d bk���JöL`d
æ�ãÔò ç�ïÔâX�\� í0ä%åTáä�ãÔâ0ãcçuä�ôlç�ïÔâ�ãÔâ{à�ç6ä�ä:ã�åTä%åTâ0ãcç�ànå è\ìfâ��Êá�ä�â{ì�ì�â{òOæ�ì{Þ

ë ÷M� s w j<}ks �Ôò��èbvë ÷�� s ��v s �.�@�Vp ÷M� s ��vZd ø bk���Jö`®%d
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"νµ" + e−

 Neutral Current:
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Charged Current:

 Elastic Scattering:
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¬ «-�®n P¯S°5±3°��
 y O�n��¯��|�s¡ �5�l�(�����n� �®�³��»��¼�³�n�n���l� ���������´�n���n�
_m`baih�¨ed _m`baih�¨ © �7¡ £�¤¤¦�£ ª ¤X©
©
_�`ba�h�¨0d _=`ba�h�¨ © �7¡ ± ¤ ª © ª ¤ ¢ ¦
_-q\s ¶�aih�¨ed _mq�s ¶Na½h�¨ © �7¡ ¦�¤ ¢o¢ ª ¤ ±s±
_=q�s ¶Naih�¨ed _=q�s ¶Naih�¨ © �7¡ ¦�¤ £-ª ª ¤¤¦1©
_m`baih�¨ed _m`baih�¨ ¢ �7¡ £-± ¤Xû�© £ ¤X¥
û
_�`ba�h ¨ d _=`ba�h ¨ ¢ �7¡ ¥�¤X¥s¦ ª ¤¤£1©
_-q\s ¶�aih ¨ d _mq�s ¶Na½h ¨ ¢ �7¡ ¢ ¤²¥
© ª ¤Xû�¦
_=q�s ¶Naih ¨ d _=q�s ¶Naih ¨ ¢ �7¡ ± ¤X©�û ª ¤²¥ ¢

¾I¿sÀÂÁsÃIÄ�¯ ¡ _]`5¯ÆÅ®Ç�À�ãwÈ�É�¿oÊ £-± £=¤²¥s¥ £ ¥�¤¤£ ±
¾I¿sÀÂÁsÃIÄ�¯ ¡ _�`�¯ËÅ�Ç�À�ã<È�É�¿sÊ ¥
û
¥�¤ ª ¥ £
£=¤ ±s±
¾I¿sÀÂÁsÃIÄ�¯ ¡ p _mq�rt¯ËÅ�Ç�À�ã<È�É�¿oÊ ¢ © £ ¤ ª ¥ û
û�¤X¥
û
¾I¿sÀÂÁsÃIÄ�¯ ¡ © �7¡ ¯ÆÅ®Ç�À�ãwÈ�É�¿oÊ £ ª=£ ¤Xû £ ©o¥=¤²¥ ±
¾I¿sÀÂÁsÃIÄ�¯ ¡ ¢ �v¡ ¯ËÅ®Ç=À�ãwÈxÉ�¿oÊ ¢ ©o¥=¤ ª £ û�£=¤ ± ©
ÌNÍ¬Î�Ï�Ð çÒÑ�è)ÑÔÓ�Õ Î-Ö]×ÙØbÍ³Ú Û¬Û=Ü¬Ý � Ý¬Þ Û�Ý¬ß � Ü³ß

Ì�Ï�à(Ð Ó Ý � Û¬á ¯ËÅ�Ç�À�ã<È�É�¿4â�¿oÇ�ÉlÀÂÊäãå¿�ãäÁRÊwÇ�æ³Å�ã<É�¿-çsÁÁ�À £-ª Énæ´â�â®ÁsÃ�â�Ç�Ã�Á�ÀwÅ®è«ãå¿�ã(ÀÂé�Å5[�Å®Ásâ®¿
äêÁsÉ�è«ëP¿sìoÅ®Ã
äg¿�è�Å®Ã�Ç�ÊwÈxÉ�ì~ÀÂé�ÅíÄ�¯ ¡ ÊwÇ�æ³Å�ã<É�¿-ç�ÁgìoÅ�É�Å�ãwÁ�ÀÂ¿�ãCî5È�ÀÂé0É�¿tè�Å�ÀwÅ®âvÀÂ¿�ã5Å®É�Å�ãwì�ïeÀÂé�ã<Å®Êwé�¿oÃ�èÒ¤
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ät¿=è�Å�Ã�ãå¿�ã5Á~ÊwÇ�æ´Å�ãwÉ�¿-ç�Á Á�À £�ª Énæ³âs¤
¯Ë¿sÀwÈ�â�Å«ÀÂé�Å�ãwÅ�Ã�Á�ÀwÈxçsÅ®Ãxï Ã�Á
ã<ìoÅ«â�¿oÉlÀ�ãwÈ	��Ç�ÀwÈ�¿oÉ ãDã<¿�ä ãwÅ®Ásâ�ÀwÈ�¿oÉ�Ê4È�Élço¿oÃ�ç�È�É�ìe¿�
�ï�ìoÅ®ÉÒ¤ Ù â®¿
ä���È�É�Å®è

ÀÂ¿�À¼ÁsÃ�¿�ã���RÉ�Å�Ç�À�ã<È�É�¿:È�ÉlÀwÅ�ãÂÁ�â�ÀÂÈx¿oÉ�Ê����=¤Xûok�¿sã³ÀÂé�Å�Àw¿sÀ¼ÁsÃ�ÊwÈ�ìsÉ�ÁsÃ��IÈ�Ê&Å�
=æ³Å®âvÀÂÅ®ègãDãw¿�ä�â¼é�Á
ãwìsÅ®è�� â®Ç�ã:ãwÅ®ÉlÀ
ÁsÉ�èiÉ�Å®Ç=À�ãÂÁ�Ã��Bâ�Ç�ã�ã<Å®ÉlÀ½ã<Å�ÁsâvÀÂÈx¿oÉ�ÊtÈ�Élço¿oÃ�ç�È�É�ì¿�
=ï�ìoÅ�ÉûÈ�É�ÀÂé�Å Ä�¯ ¡ è�Å�ÀÂÅ�â�Àw¿�ãgãå¿�ãtÁÊwÇ�æ³Å�ã<É�¿-çsÁ$Á�À
£-ª�� æ´â�¤ZÄ=ÈxÉ�â®ÅZ[�Å®Ásâ®¿
äTÁsÉ�è�ëP¿oìsÅ®Ã&Ásè�¿oæ�À5ãwÅ�Ã�Á�ÀwÈxçsÅ®ÃxïÔé�Èxìoé�É�Å®Ç=À�ãwÈxÉ�¿eÀÂÅ�ägæ³Å�ãwÁ�ÀÂÇ�ã<Å®Ê��åÅ®Êwæ³Å®â�È�ÁsÃxÃxï
ãå¿�ã p _-qsrÉ�Å®Ç=À�ãwÈxÉ�¿oÊ�����Àwé�Å®Ê<Å�ãwÅ®Ásâ�ÀwÈ�¿oÉ�â¼é�ÁsÉ�É�Å®ÃxÊ æ�Ã�Á-ï�Á§æ�ã<¿�ägÈxÉ�Å®ÉlÀRãw¿sÃ�Ås¤ ¡ Àwé�Å�ãRät¿=è�Å�Ã�Ê«î5È�ÀÂé
Ã�¿-îNÅ�ã5É�Å�Ç�À�ã<È�É�¿~ÀÂÅ�ägæ³Å�ãwÁ�ÀÂÇ�ãwÅ®Ê�î5ÈxÃ�Ã�æ�ãwÅ®è�È�â�À5ãåÅvî�Å�ãËâ�¿oÇ�ÉlÀÂÊ�ãDãw¿
ä ÀÂé�Å�ÊwÅÈ�ÉlÀwÅ�ãÂÁ�â�ÀÂÈx¿oÉ�Ê�¤

©RÇ�ÅNÀw¿ËÀwé�ÅCé�Èxìoéíâ�ãw¿oÊ<ÊäÊwÅ�â�ÀwÈ�¿oÉ8ãå¿
ãIÀwé�Å _�`ba�c d ftaih-j ãwÅ�Á�â�ÀÂÈx¿oÉ��]ÀÂé�Å�ãwÅ�Å 
=È�Ê<ÀwÊ(Àwé�ÅCæ³¿sÀÂÅ�ÉnÀwÈ�ÁsÃ
ãå¿�ãÁeÊwÈxìoÉ�È�!�â�ÁsÉlÀ4â�¿oÉlÀ�ã<È"��Ç�ÀwÈ�¿oÉ Àw¿eÀÂé�ÅtÄ�¯ ¡ É�Å�Ç�À�ã<È�É�¿0ÊwÈxìoÉ�ÁsÃIãDãw¿�ä É�Å®Ç=À�ãwÈxÉ�¿oÊ4ÈxÉnÀwÅ�ãwÁsâ�ÀwÈ�É�ìºî5È�ÀÂé
# �v¡ ät¿oÃxÅ®â®Ç�Ã�Å®Ê:È�ÉÀÂé�Å © �7¡ ço¿sÃ�Ç�ätÅs¤%$CÁ
ã<Å�ãåÇ�Ã�ÁsÊwÊwÁ-ï�Ê«¿�ãCÀÂé�ÅtîCÁ]ÀÂÅ�ã8È�É�Ê<È�è�ÅZÀÂé�Å Ásâ�ã ï�Ã�È�â~çsÅ®ÊwÊ<Å®Ã
ätÅ�ÁsÊ<Ç�ãwÅÀÂé�ÈxÊ�ãDãÂÁsâvÀÂÈ�¿sÉ Àw¿&�³Å ª ¤ ªoð � ¢ kº¤�¾�é�Åíâ®¿oÉ�ÊwÅ('nÇ�Å�É�â®Å~ÈxÉ Àwé�Åí[�Å�Ásâ�¿�ä ÁsÉ�è ëP¿oìoÅ�Ã<äg¿�è�Å®ÃLÈxÊ
ÀÂé�Á�À ª ¤ £-ð É�Å®Ç�À�ãwÈ�É�¿~È�ÉlÀÂÅ�ãÂÁsâvÀÂÈ�¿sÉ�ÊN¿�ãLÀÂé�ÅRÈxÊ�ÀBï�æ´Å)��¿�ã ª ¤ ª=£ ¥okê¿sãLÀÂé�Å ÀÂ¿sÀÂÁsÃ³ÊwÅ�ÀC¿sãIÉ�Å®Ç�À�ãwÈxÉ�¿«â®¿sÇ�ÉlÀÂÊ
È�É0¾(Á���ÃxÅIû=¤ £ ��îN¿oÇ�Ãxè Á
ã<È�Ê<Åãå¿
ã5ÁtÊ<Ç�æ´Å�ãwÉ�¿-ç�Á Á]À £�ª�� æ³âs¤�¾�é�È�Ê5â®¿oÉlÀ�ãwÈ"��Ç�ÀÂÈx¿oÉ0È�Ê5â®¿oÉ�ÊwÈ�è�Å�ãwÅ�èÔÀw¿&�³Å
È�É�ÊwÈ�ìsÉ�È	!�â®ÁsÉlÀ5ÁsÉ�è È�ÊCÀwé�Å�ã<Å�ãå¿�ã<ÅÈ�ìoÉ�¿
ãwÅ®è0ÈxÉ0ãåÇ�ã<ÀÂé�Å�ã5Ê<ÀwÇ�è�È�Å�Ê®¤

¡ É�â®ÅCÀwé�Å�ÀÂ¿�À¼ÁsÃ�ÉnÇ�ä��³Å�ãä¿sã¬É�Å®Ç�À�ãwÈ�É�¿RÈ�ÉlÀÂÅ�ãÂÁsâvÀÂÈx¿oÉ�ÊóÈxÊóè�ÅvÀÂÅ�ã�ätÈ�É�Å�è8ãå¿�ãóÅ®Ásâ¼é�ãwÅ®Ásâ�ÀwÈ�¿oÉ���É�Å®Ç=À�ãwÈxÉ�¿
Å�çsÅ®ÉlÀÂÊËÁ
ã<Å4ÊÂÁ
ätæ�Ã�Å�èºãDãw¿�ä!Å®É�Å�ãwìsïeÁsÉ�èeÀÂÈ�ägÅËè�È�Ê À�ãwÈ	��Ç�ÀwÈ�¿oÉ�ÊNâ®¿oÉ�ÊwÈ�Ê ÀÂÅ�ÉnÀ5î5È�ÀÂéeÀÂé�Å�ät¿�è�Å®Ã´æ�Á
ãÂÁ1ägÅ �
ÀÂÅ�ãwÊ�¤+*óÈ�É�Á�Ã�Ê<ÀÂÁ�ÀÂÅÆæ�Á
ã ÀÂÈ�â�Ã�Å�ÅvçoÅ®ÉlÀwÊCÁ
ã<ÅÆÀwé�Å®Ég¿,��À¼Á�È�É�Å�è&�lïZÇ�Ê<È�É�ìíÁsæ�æ�ã<¿oæ�ã<È�Á�ÀwÅ � ÈxÉ�Å�ägÁ�ÀwÈ�âKãwÅ�Ã�Á�ÀwÈ�¿oÉ�Ê
ÁsÉ�èÔÊÂÁ
ätæ�ÃxÈ�É�ìtÁsâ�â®¿�ã<è�È�É�ìZÀÂ¿tÀÂé�Å:æ�ã<Å®Êwâ�ãwÈxæ�ÀÂÈx¿oÉ ¿oÇ=ÀÂÃ�ÈxÉ�Å®è0ÈxÉ�Ä=Å�â�ÀÂÈx¿oÉ ¥=¤Xû=¤�¾óÁ���Ã�Å(û�¤-�tÊwÇ�ä ägÁ
ãwÈ	.®Å�Ê
ÀÂé�Å Á�çoÅ�ãÂÁsìsÅËÅ�É�Å�ã<ìoÈ�Å�ÊN¿sã´ÀÂé�Å5ÊwÁ
ägæ�Ã�Å®ètÉ�Å�Ç�À�ã<È�É�¿:Å�çsÅ®ÉlÀÂÊWãå¿�ãPÅ�Ásâ¼é ãwÅ�Á�â�ÀÂÈx¿oÉgÁsÊWîNÅ®ÃxÃ¬ÁsÊWÊw¿�ätÅ5¿sã´Àwé�Å
æ�ã<¿oæ´Å�ã<ÀwÈ�Å®Ê4¿�ãNÀwé�Å�!�É�ÁsÃ&Ê À¼Á�ÀwÅ~æ�Á
ã ÀÂÈ�â�Ã�Å«ÅvçoÅ�ÉnÀwÊ®¤g¥ ªoªsªoª É�Å®Ç=À�ãwÈxÉ�¿0Å�çsÅ®ÉlÀÂÊíÁ
ãwÅ~æ�ãw¿�è�Ç�â®Å�èãå¿
ã4Å�Ásâ¼é
ãwÅ®Ásâ�ÀwÈ�¿oÉZî5ÈxÀwé�¿oÇ�ÀNÁsÉlïZÅ�É�Å�ã<ìsïZÀÂé�ã<Å®Êwé�¿oÃ�ègÊw¿ÀÂé�Á�ÀWÀÂé�ÅËÅ�ÉnÀwÈ,ã<ÅÆÇ�É�è�Å�ã<Ãxï�È�É�ìíÉ�Å�Ç�À�ã<È�É�¿íÊwæ³Å®âvÀ�ãwÇ�ä â®ÁsÉ
�³ÅRÊ<ÀwÇ�è�È�Å�èÒ¤W¯Ë¿sÀwÈ�â�ÅËÀÂé�Á�À5Á�çoÅ�ãÂÁsìoÅ4É�Å®Ç�À�ãwÈ�É�¿~Å®É�Å�ãwìsïgçsÁ�Ã�Ç�Å�Ê�ãå¿�ã�Àwé�ÅRè�È�/�Å�ãwÅ®ÉlÀ5É�Å�Ç�À�ã<È�É�¿íÀBï=æ³Å®ÊÆÁ
ã<Å
é�Èxìoé�Å�ãRÀwé�ÁsÉ§ÀÂé�ÅZÅ�ägÈxÊwÊwÈx¿oÉ§Á�çoÅ�ãÂÁsìoÅZÅ�É�Å�ã<ìoÈ�Å�Ê0'nÇ�¿�ÀÂÅ®èUÈ�É�¾(Á���ÃxÅ ¥�¤1�=¤�*¬¿
ã4Å�
�Á
ätæ�Ã�Å��bÀwé�Å~É�Å�Ç�À�ãwÁsÃ
â®Ç�ã�ãwÅ�ÉlÀNãwÅ®Ásâ�ÀwÈ�¿oÉ�Ê:È�Élçs¿oÃxç�È�É�ì ÿ�· ¡ �Lî5é�È�â¼é$é�Á�çoÅ Àwé�Å é�Èxìoé�Å�Ê<À«Å�É�Å�ã<ìsï§ÀÂé�ã<Å®Ê<é�¿oÃ�è�Ê(�&ÁsÃxÊw¿Ôé�Á�çoÅgÀwé�Å
é�Èxìoé�Å®Ê À4Á�çoÅ�ãÂÁsìsÅ«Å®É�Å�ãwìoÈxÅ®ÊR¿�ã&É�Å®Ç=À�ãwÈxÉ�¿oÊ Àwé�Á�ÀËÈ�ÉlÀÂÅ�ãÂÁsâvÀRÈxÉ ÀÂé�Åíè�Å�ÀwÅ®âvÀÂ¿�ã�¤R¾�é�Å+ã<Å�ÁsÊ<¿oÉ�È�Ê5ÀÂé�Á]ÀRÈ�É2�
ÀÂÅ�ãÂÁsâvÀÂÈx¿oÉ�ÊCî5ÈxÀwé�È�ÉºÀwé�Å4è�ÅvÀÂÅ®âvÀÂ¿�ã5è�¿~É�¿sÀ5ÊwÅ�Ã�Å®âvÀÆÉ�Å®Ç�À�ãwÈxÉ�¿oÊ�Å�çsÅ®É�Ã�ïºãDãw¿
ä Àwé�ÅÅ®É�Å�ãwìsïeè�È�Ê<À�ãwÈ	��Ç�ÀÂÈx¿oÉÒ¤
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yºÓ Ï54sÎ-×�Í³Ø y Ó Ï64sÎm×�Í³Ø 798):�; 798)<=; 794oÍ´Ú?>6<=;

yºÓA@ ×åÍ´Ø B é�Ó�C � B é Ó�C �DFEHG�I�J2K3LMDON2I IPK�Q5RTS �-�³��»s� ���l��»l» U~�s���l�]�l�
_=`ba�ced�ftaih j # �v¡ �s¥=¤ ª û � ± ¤ ªoð ª ¤ ªo±�£o£
_]`Lai¦«dTc«a§c8aih�¨ © �7¡ £ �¤ ¢ � £ û�¤ ¢  U ª ¤ £ � ª�¢
_=`ba�¦«d fta�fgaih-j © �7¡ ���=¤ ¢ ¥ � £ ¤þû, U ª ¤ ª û £®¢
_]`�a ¡ dV*Zah�¨ © �7¡ � ð ¤Xû ð
_=`�a ¡ d°¯Ra§h-j © �7¡ ¢oª ¤ ð �
_]`�a ¡ dV*Zah ¨ # �v¡ � ð ¤Xû £
_=`�a ¡ d°¯Ra§h-j # �v¡ ¢oª ¤- ¢

W K�N�RXI�G�Y+DON�I I�K�Q5RTS ��������� W �HZ W �HZ
_]`Lai¦«d _]`Ia�c8a�f © �7¡ £ �¤Xû ð
_=`ba�¦«d _=`ba§c8aGf © �7¡ �1û�¤ ¢ �
_mq�s ¶Nai¦8d _-q\s ¶Na�c«aGf © �7¡ ¢ �=¤ ð �
_�q�s ¶Nai¦~d _=q�s ¶Na§c8a�f © �7¡ ¢�£ ¤ ±sª
_mq�s ¶Na ÿ�· ¡ d _-q\s ¶Na ÿ�¸ ¡ a�ftaG� © �7¡ û,�=¤ ª 
_�q�s ¶Na ÿ�· ¡ d _�q�s ¶�a ÿ�¸ ¡ a§fga¹� © �7¡ û
û�¤- ð
_mq�s ¶Na ÿ�· ¡ d _-q\s ¶Na ÿ�¸ ¯�aec8a¹� © �7¡ û,�=¤ ª �
_�q�s ¶Na ÿ�· ¡ d _�q�s ¶�a ÿ�¸ ¯�aºc«aG� © �7¡ û,�=¤ £�ª
_mq�s ¶Na ÿ�· ¡ d _-q\s ¶Na ÿ�¸ ¡ a�f © �7¡ û,�=¤ £�ª
_�q�s ¶Na ÿ�· ¡ d _�q�s ¶�a ÿ�¸ ¡ a§f © �7¡ û,�=¤ ª�¢
_mq�s ¶Na ÿ�· ¡ d _-q\s ¶Na ÿ�¸ ¡ a�ftaG� # �v¡ û,�=¤ £�ª
_�q�s ¶Na ÿ�· ¡ d _�q�s ¶�a ÿ�¸ ¡ a§fga¹� # �v¡ û,�=¤ ª �
_mq�s ¶Na ÿ�· ¡ d _-q\s ¶Na ÿ�¸ ¯�aec8a¹� # �v¡ û,�=¤ ª �
_�q�s ¶Na ÿ�· ¡ d _�q�s ¶�a ÿ�¸ ¯�aºc«aG� # �v¡ û,�=¤ £s£

[ Y�G=\�RX]T^`_�^3G�R�RaK�I ]�Q2J�S ���l���n� »l���l» �s��»��l�l�
_]`Laih ¨ d _m`baih ¨ © �7¡ £®¢ ¤²¥ £ �=¤µ¥ ± ª ¤b ª l¥
_=`ba�h�¨0d _�`ba�h�¨ © �7¡ � ª ¤Xû,� û�¤-�
û ª ¤ ð ûl¥ ª
_mq�s ¶Naih�¨ed _mq�s ¶Ca�h�¨ © �7¡ ± �=¤ ð�¢ £ ¥=¤-�,� ª ¤b ±s¢ 
_�q�s ¶Naih�¨ed _�q�s ¶Naih�¨ © �7¡ ± �=¤ ðsª £�¢ ¤ ± ¥ ª ¤b�� ð�£
_]`Laih�¨ed _m`baih�¨ # �v¡ £®¢ ¤ ¢  �=¤µ¥ ª ª ¤b ª � ð
_ ` a�h ¨ d _�`ba�h ¨ # �v¡ � ª ¤Xû £ û�¤-� ¢ ª ¤ ð ûl¥o¥
_mq�s ¶Naih�¨ed _mq�s ¶Ca�h�¨ # �v¡ ± �=¤ ð�¢ £ ¥=¤-� ¢ ª ¤b ± ¥ £
_�q�s ¶Naih�¨ed _�q�s ¶Naih�¨ # �v¡ ± �=¤1�� £�¢ ¤ ±oð ª ¤b�� ðs¢

¾I¿sÀ¼Á�ÃbÄ�¯ ¡ _]`�¯ÆÅ®Ç�À�ãwÈ�É�¿oÊ £�ð ¤- ¢ £�¢ ¤þû £ ª ¤ ª  ¢lð
¾I¿sÀ¼Á�ÃbÄ�¯ ¡ _=`5¯ËÅ�Ç�À�ã<È�É�¿oÊ �s¥=¤1�s¥ �,�=¤µ¥ ð ª ¤ ªo±�£ û
¾I¿sÀ¼Á�ÃbÄ�¯ ¡ p _mq]rg¯ËÅ®Ç=À�ãwÈxÉ�¿oÊ ¢ ¥=¤- ª £�¢ ¤ ðs¢ ª ¤b ±�£ 
¾I¿sÀ¼Á�ÃbÄ�¯ ¡ © �7¡ ¯ÆÅ®Ç�À�ãwÈ�É�¿oÊ ± û�¤Xû� £-ð ¤-�o¥ U ª ¤ ªoªs¢oð
¾I¿sÀ¼Á�ÃbÄ�¯ ¡ # �7¡ ¯ÆÅ®Ç�À�ãwÈxÉ�¿oÊ � ð ¤ ±�¢ �,�=¤-� ¢ ª ¤ ªoð û ª
Ì�Í�Î-Ï�Ð çÒÑ�è)ÑÔÓ�Õ Î-Ö]×ÙØbÍ³Ú cdc � ßLÛ ßLÛ � Û2c �L��� Ý � Þ

Ì�Ï�à(Ð Ó Ý � ßÒáfe çoÅ�ãÂÁsìsÅtÅ�É�Å�ã<ìsïÁsÉ�èUÁsÉ�ìsÇ�Ã�Á
ã è�È�Ê À�ãwÈ	��Ç�ÀwÈ�¿oÉ ç�ÁsÃxÇ�Å®ÊRãå¿�ã:¥ ªoªoªoª ÊÂÁ1ägæ�ÃxÅ®è§É�Å�Ç�À�ã<È�É�¿oÊ
ÁsÉ�è�ÀÂé�Å�È,ã4Á�ÊwÊw¿�â®È�Á�ÀÂÅ�èg!�É�ÁsÃóÊ<À¼Á]ÀÂÅ«è�ÅvÀÂÅ�â�À¼Á���Ã�Å~æ�Á1ã<ÀÂÈxâ®ÃxÅ®ÊRÈxÉ ÀÂé�ÅZ[�Å®Ásâ®¿
äTÁsÉ�è ëP¿sìoÅ®ÃHät¿�è�Å®Ãbî5ÈxÀwé
É�¿gè�Å�ÀÂÅ�â�Àw¿�ã5Å®É�Å�ãwìsïeÀwé�ãwÅ�Êwé�¿oÃxèÒ¤
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#Ë¿-îNÅ�çsÅ�ã(�äÀwé�Å Å�É�Å�ã<ìsïé�È�Å�ãÂÁ
ã<â¼élïvã<Å�ägÁsÈ�É�Ê:æ�ãwÅ®Ê<Å®ÉlÀ�¤ ¾�é�Å p _mq]r É�Å®Ç�À�ãwÈ�É�¿oÊ:Àwé�Á�ÀíÈ�ÉlÀÂÅ�ãÂÁsâvÀ8ÈxÉÀwé�Å
è�ÅvÀÂÅ®âvÀÂ¿�ãé�Á�çsÅgÊ<È�ìoÉ�È�!�â�Á�ÉnÀwÃxï é�È�ìoé�Å�ãÁ�çoÅ�ãÂÁsìoÅZÅ�É�Å�ã<ìoÈ�Å�ÊÀwé�ÁsÉ _�`RÉ�Å�Ç�À�ã<È�É�¿oÊh�Lî5é�È�â¼éÈ�É�ÀÂÇ�ãwÉé�Á�çoÅ
é�Èxìoé�Å�ãËÁ�çoÅ�ãÂÁsìoÅ8Å®É�Å�ãwìoÈxÅ®Ê Àwé�ÁsÉ�_m`ËÉ�Å®Ç�À�ãwÈ�É�¿oÊ®¤ e ÊËîNÅ®ÃxÃT�¬ÀÂé�ÅIãÂÁ�ÀwÈ�¿g¿sãäÀÂé�Å«Á�çoÅ�ãÂÁsìoÅ8Å®É�Å�ãwìsï ç�ÁsÃ�Ç�Å�Ê
ãå¿�ãË_]`�� _�`5ÁsÉ�è p _mq�rgÉ�Å®Ç�À�ãwÈ�É�¿oÊËÊ À¼Á�ï�Ê æ�ãwÁsâ�ÀwÈ�â®ÁsÃ�Ã�ï ÀÂé�ÅíÊwÁ
ägÅ:Á�À £ á £ ¤ ¢ á ��¤ ¢ ¤N¾�é�Å*ã<Å®Ã�Á�ÀÂÈ�çoÅâ¼é�ÁsÉ�ìsÅ®Ê
ÀÂ¿ZÀÂé�Å(ãwÁ�ÀÂÈx¿Z¿sãäÁ�çsÅ�ãÂÁ�ìoÅíÉ�Å®Ç�À�ãwÈ�É�¿gÅ�É�Å�ã<ìsïeç�ÁsÃ�Ç�Å�ÊÆÁ
ãwÅ5ät¿=è�Å�Ê<À á Á�ûlk è�Å®â�ãwÅ�Á�ÊwÅ8ÈxÉeÀÂé�Å _=`�Å®É�Å�ãwì�ï
ÁsÉ�èÔÁ�ûlk!ÈxÉ�â�ã<Å�ÁsÊ<Å:ÈxÉeÀÂé�Å:Á�çoÅ�ãÂÁsìoÅÅ�É�Å�ã<ìsïeãå¿�ãCÀÂé�Å p _mq]rgÉ�Å®Ç�À�ãwÈ�É�¿oÊ®¤

[�Å®â®ÁsÇ�Ê<ÅÉ�Å®Ç�À�ãw¿oÉ�ÊºÀwé�Å�ã:ä Á�Ã�È".�ÅÔÈxÉ½ÀÂé�Å è�Å�ÀwÅ®âvÀÂ¿�ãºçs¿oÃ�Ç�ätÅ Á�É�è Á
ãwÅ ¿oÉ�Ãxï�è�ÅvÀÂÅ�â�ÀÂÅ�è Àwé�ãw¿sÇ�ìoé
È�É�è�È,ã<Å®â�ÀWâ®Ásæ�ÀÂÇ�ãwÅ²ã<Å�ÁsâvÀÂÈx¿oÉ�Ê(�|ä«Ç�â¼é ¿sãÒÀÂé�ÅËÅ�É�Å�ã<ìsï ÈxÉ�ãå¿�ã:ä Á�ÀwÈ�¿oÉ~â®Á
ã�ã<È�Å�èi�lïZÀÂé�Å p _mq�r8É�Å®Ç�À�ãwÈ�É�¿oÊNÈxÊ
Ã�¿sÊ<ÀËÈ�É0ÀÂé�Å0!�É�ÁsÃIÊ<ÀÂÁ�ÀÂÅ�¤�jBÉ æ�ãwÈxÉ�â®Èxæ�Ã�Å���é�¿-î�ÅvçoÅ�ãh��ÀÂé�Å8é�ÈxìoéÔÀwé�ãwÅ�Êwé�¿oÃxè Å�É�Å�ã<ìsï ¿�ãäÀÂé�Å ÿ�· ¡ É�Å�Ç�À�ãwÁsÃ
â®Ç�ã�ãwÅ�ÉlÀ ã<Å�ÁsâvÀÂÈx¿oÉ�Ê«â®ÁsÉk�´ÅeÇ�Ê<Å®è¹ÀÂ¿§ìlÁ�Ç�ìoÅ Àwé�ÅeÅ®É�Å�ãwìoÈxÅ®Ê~¿sã5Àwé�Å®Ê<Å É�Å®Ç�À�ãwÈ�É�¿oÊ®¤ e é�È�ìsé	ÉnÇ�ä��³Å�ã
¿sãPâ�¿oÇ�ÉlÀÂÊRãDã<¿�ä Àwé�Å®Ê<Å«â¼é�ÁsÉ�É�Å®ÃxÊRî�¿oÇ�Ã�è�È�É�è�È�â®Á�ÀÂÅÀÂé�Á]ÀÁ ÊwÈxìoÉ�È�!�â�ÁsÉlÀËãDãÂÁsâvÀÂÈ�¿sÉ ¿sã p _-q�reÉ�Å®Ç�À�ãwÈ�É�¿oÊ
é�Á�çoÅ�Å�É�Å�ã<ìoÈ�Å�Êmlrq0n £ ¥poÔÅ�ë8¤ e â�â®¿�ã<è�È�É�ì ÀÂ¿ Àwé�Å�[�Å®Ásâ®¿
ä�ÁsÉ�è8ëP¿oìoÅ�Ã�ät¿=è�Å�ÃT��ÁsÃ,ät¿oÊ À ðsª É�Å®Ç=À�ãwÈxÉ�¿
È�ÉlÀwÅ�ãÂÁ�â�ÀÂÈx¿oÉ�Êi��¿�ãIû�¤µ¥okT¿sãCÀwé�ÅgÀw¿sÀ¼ÁsÃPÉnÇ�ä��³Å�ãí¿sã�É�Å�Ç�À�ã<È�É�¿ Å�çoÅ�ÉlÀÂÊP�ãDãw¿�ä ÀÂé�Å®ÊwÅ É�Å®Ç�À�ãÂÁsÃq�Bâ�Ç�ã�ã<Å®ÉlÀ
â¼é�ÁsÉ�É�Å®ÃxÊËÈxÉnçs¿oÃxç�ÈxÉ�ì~¿�
=ï�ìoÅ�É Á
ã<Å4Å�
=æ³Å®â�ÀwÅ®èÒ¤

e ÃxÊw¿GÃ�ÈxÊ<ÀÂÅ�èûÈ�É ¾(Á���ÃxÅ�û�¤-�	Á
ãwÅ Àwé�ÅsrÙâ®¿sÊdt�`�u ç�ÁsÃ�Ç�Å®Ê ãå¿�ãgÀÂé�Å§è�È�/�Å�ãwÅ®ÉlÀGã<Å�ÁsâvÀÂÈx¿oÉ�Ê(�Æî5é�Å�ã<Åvt�`
È�ÊgÀÂé�Å§ÁsÉ�ìoÃ�Å%�´ÅvÀBî�Å�Å®É Àwé�Å�É�Å�Ç�À�ã<È�É�¿GÁsÉ�è Ã�Å®æ=ÀÂ¿oÉ è�È�ãwÅ�â�ÀÂÈx¿oÉ�ÊºÈxÉ½ÀÂé�Å�Ã�Á��³¿�ãÂÁ]ÀÂ¿�ã ïo¤ e ç�ÁsÃ�Ç�Å ¿sã
rÙâ�¿oÊdt�`�uxw a £ ägÅ®ÁsÉ�Ê Àwé�Á�ÀºÀwé�Å�è�È�ãwÅ®âvÀÂÈx¿oÉû¿sãÀÂé�Å ¿oÇ�Àwìo¿oÈ�É�ì	æ�Á
ã ÀÂÈ�â�Ã�ÅÔÈ�Êºæ³Å�ã ãåÅ®â�ÀwÃxïiâ®¿�ã:ãwÅ�Ã�Á�ÀwÅ®è
î5ÈxÀwé½ÀÂé�Å È�É�â�¿�ätÈ�É�ìÉ�Å®Ç=À�ãwÈxÉ�¿	è�È�ãwÅ�â�ÀÂÈx¿oÉ��Cî5é�ÈxÃ�ÅyrÙâ®¿sÊdt�`�ugw U:£ ätÅ�ÁsÉ�ÊtÀÂé�Á]À ÀÂé�Å è�È,ã<Å®âvÀÂÈ�¿sÉ½¿sã
ÀÂé�Å«¿oÇ�Àwìo¿oÈ�É�ì æ�Á
ã ÀÂÈxâ®Ã�Å:È�ÊËæ´Å�ã<ãåÅ�â�ÀÂÃ�ï Á�ÉnÀwÈ�â�¿�ã�ã<Å®Ã�Á]ÀÂÅ®è î5ÈxÀwé ÀÂé�Å8É�Å®Ç�À�ãwÈxÉ�¿ºè�È�ãwÅ®âvÀÂÈx¿oÉÒ¤R35Å�Á�â�ÀÂÈx¿oÉ�ÊRÈxÉ
î5é�Èxâ¼é ÀÂé�Åf!�É�Á�ÃIÊ À¼Á�ÀwÅ8ÃxÅ®æ�Àw¿oÉÔÈxÊËÅ�ägÈ�ÀwÀwÅ®è È�Êw¿�À�ãw¿sæ�È�â®ÁsÃ�Ã�ïgî5È�ÀÂé�ã<Å®Ê<æ´Å�â�À Àw¿gÀwé�ÅíÉ�Å®Ç�À�ãwÈ�É�¿ è�È�ãwÅ®âvÀÂÈx¿oÉ
é�Á�çoÅxrÙâ®¿oÊdt�`3u�w ª ¤ ¾�é�Å�ãwÅºÈxÊíÉ�¿ ÁsÊ<ï|äRägÅvÀ�ã<ïÈxÉUÀÂé�ÅºÁsÉ�ìsÇ�Ã�Á
ãè�ÈxÊ<À�ãwÈ"��Ç�ÀÂÈx¿oÉÀw¿ Å�
=æ�Ãx¿oÈxÀ:ÈxÉUÀÂé�Á�À
â�Á�ÊwÅs¤W¯ÆÅ®Ç�À�ãw¿oÉ�Ê�Àwé�Å�ã:ä ÁsÃxÈ".�Å È�ÉeÀwé�Å4è�Å�ÀwÅ®âvÀÂ¿�ã�ÀÂé�Å�ãwÅh�lïeÃ�¿oÊ<È�É�ì«ÁsÉlïeÈ�É�ãå¿
ã�ägÁ�ÀÂÈx¿oÉºÁ��³¿oÇ�À�ÀÂé�ÅÈ�É�ÈxÀÂÈ�ÁsÃ
ÊwÇ�æ´Å�ãwÉ�¿-ç�ÁÆè�È,ãwÅ�â�ÀwÈ�¿oÉ�z-Àwé�Å�ã<Å�ãå¿�ã<ÅW¿sÉ�Ãxï)r�â®¿sÊ�t�`3u�ç�ÁsÃ�Ç�Å�Ê�ãå¿�ãLÅ�Ã�Å®âvÀ�ã<¿oÉ�ÊbÁsÉ�èæ³¿oÊwÈ�À�ã<¿oÉ�ÊbÁ
ã<Å&â®¿oÉ�Ê<È�è�Å�ãwÅ�èÒ¤
¾�é�ÅCÀwé�ãwÅ�ÅÆâ¼é�Á
ãwìoÅ�èZâ®Ç�ã:ãwÅ®ÉlÀ"ã<Å�ÁsâvÀÂÈ�¿sÉ�Ê(�oî5é�Èxâ¼éZÇ�ÊwÅ�Å�ÈxÀÂé�Å�ãäæ�ã<¿sÀÂ¿sÉ~¿�ã&è�Å®Ç=ÀÂÅ�ã<¿oÉ~À¼Á
ã<ìoÅ�ÀwÊ(�lé�Á�çsÅ�¿oÉ�Ãxï
ÊwÃxÈ�ìoélÀbÁ�Ê<ï|ä ätÅ�À�ãwÈxÅ®ÊÒÈxÉRÀÂé�ÅPÁsÉ�ìoÇ�Ã�Á1ãÒè�È�Ê À�ã<È"��Ç�ÀwÈ�¿oÉ�¤ÒëP¿oìoÅ®ÃsÁsÉ�è:[�Å®Ásâ®¿�ä|{b� £�} è�ÈxÊwâ®Ç�ÊwÊLÀÂé�ÅPÈxÉ�è�Èxç�Èxè�Ç�ÁsÃ
ÁsÉ�ìsÇ�Ã�Á
ãWè�ÈxÊ<À�ã<È"��Ç=ÀÂÈ�¿sÉ�ÊWãå¿
ãNÀÂé�Å ÀÂé�Å�ÊwÅ�ã<Å�ÁsâvÀÂÈ�¿sÉ�Ê(��ÁsÉ�èºÀÂé�Å~r�â�¿oÊ�t�`�uWç�ÁsÃxÇ�Å®Ê�æ�ãwÅ�ÊwÅ®ÉlÀwÅ®è0È�Éº¾(Á���ÃxÅ0û�¤-�
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Ásì�ãwÅ�Å8î5ÈxÀwé î5é�Á�ÀËÀÂé�Åvï æ�ã<Å®Ê<Å®ÉlÀ�¤4¾I¿oìoÅvÀÂé�Å�ã(��Àwé�Å+ãwÅ�ÊwÇ�Ã�ÀÂÊRÈxÉ�è�Èxâ�Á�ÀwÅ:Àwé�Á�À Àwé�Å~ÁsÊ ï|ä ätÅ�À�ãwÈ�Å�Ê ÈxÉ ÀÂé�Å
â¼é�Á
ãwìsÅ®è8â�Ç�ã�ã<Å®ÉlÀTãwÅ�Á�â�ÀÂÈx¿oÉ�Êbâ®¿
ä���È�É�ÅPÀw¿��³Å®â�¿�ätÅWÅ�ÊwÊ<Å®ÉlÀÂÈ�ÁsÃ�Ã�ï ª ¤F#Ë¿-î�ÅvçoÅ�ã(�sÀwé�ÅNÊ<Ã�ÈxìoélÀIÁsÊ<ï|äRägÅvÀ�ãwÈxÅ®Ê
â�ÁsÉg�³Å8è�È�Ê<ÀwÈ�É�ìsÇ�È�Ê<é�Å®è��lï â�¿oÉ�ÊwÈxè�Å�ã<È�É�ìZÀÂé�Å8é�Å®Á-çnï��ÆÁsÉ�è Ã�ÈxìoélÀ�� îCÁ�ÀwÅ�ã5ÊwÈxìoÉ�ÁsÃxÊËÊ<Å®æ�Á1ãÂÁ�ÀwÅ®Ãxïs¤��PÃ�ÁsÊ<ÀwÈ�â
Êwâ�Á]ÀwÀÂÅ�ãwÈxÉ�ìNãwÅ®Ásâ�ÀwÈ�¿oÉ�Êh��¿oÉºÀwé�Å4¿sÀÂé�Å�ã�é�ÁsÉ�è���é�Á�çoÅÁ�É�ìoÇ�Ã�Á
ãCè�ÈxÊ<À�ã<È"��Ç=ÀÂÈ�¿sÉ�ÊNî5é�Èxâ¼é Á
ãwÅ çsÅ�ã ïºãå¿�ã<î�Á
ã<è
æ´Å®Á � Å�èx��Ê<Å®ÅËÄ=Å�â�ÀÂÈx¿oÉg¥=¤ ¢ ¤ ¢ �v¤?jBÉZÀÂé�¿oÊwÅ5â�Á�ÊwÅ®Êh��r�â®¿oÊdt�`3uóçsÁ�Ã�Ç�Å�ÊPÁ
ãwÅ�çoÅ�ã<ï~â�Ã�¿oÊ<Å�ÀÂ¿f�´Å�È�É�ì4â�¿�ätæ�Ã�ÅvÀÂÅ®Ã�ï
ÁsÃ�ÈxìoÉ�Å®è�î5ÈxÀwéûÀÂé�Å ÈxÉ�â®¿
ägÈxÉ�ìUÉ�Å®Ç�À�ãwÈ�É�¿¹è�È,ã<Å®â�ÀwÈ�¿oÉ�¤�� é�È�ÃxÅ Àwé�Å Å�Ã�ÁsÊ ÀÂÈ�âÔÊwâ®Á�ÀwÀwÅ�ãwÈxÉ�ì¹È�ÉlÀwÅ�ãÂÁ�â�ÀÂÈx¿oÉ�Ê
â®¿oÉlçoÅvïÔÀwé�Å*ät¿oÊ ÀËÇ�ÊwÅ�ãåÇ�Ã(è�È�ãwÅ�â�ÀÂÈx¿oÉ�ÁsÃLÈxÉ�ãå¿�ã:ä Á�ÀwÈ�¿oÉ0Á��´¿oÇ=ÀÆÀwé�Å:Ã�¿�â�Á�ÀwÈ�¿oÉ0¿sãäÀwé�Å:ÊwÇ�æ³Å�ã<É�¿-çsÁ��³Àwé�Å�ã<Å
Á
ãwÅ0ã<Å®Ã�Á�ÀÂÈ�çoÅ®Ã�ïZãåÅ�î È�ÉlÀÂÅ�ãÂÁsâvÀÂÈ�¿sÉ�ÊCÈ�ÉgÀÂé�¿oÊ<Å4â¼é�ÁsÉ�É�Å®Ã�Ê�¤>õ(¿oÈxÉnÀwÈ�É�ì���Ásâ � Àw¿ZÁ«ÊwÇ�æ³Å�ã<É�¿-ç�Á~î5ÈxÃ�Ã³È�Élço¿sÃxçoÅ
È�è�Å�ÉnÀwÈxã�ï�È�É�ì ÀÂé�Å«ãå¿
ã<î�Á
ãwè�Å�Ã�ÁsÊ ÀÂÈ�â8Êwâ�Á]ÀwÀÂÅ�ãwÈxÉ�ìeæ´Å®Á � ¿sÉ ÀÂ¿oæ§¿sãPÀÂé�Å��¬Á�Àf��Á�â � ì
ãw¿oÇ�É�èæ�ãw¿-ç�È�è�Å�èv�lï
ÀÂé�Å¿sÀwé�Å�ã�ãwÅ®Ásâ�ÀwÈ�¿oÉ�Ê®¤

?5@ A�@ A �$KNM��RHm�d����KNO���K EGFIH&JLKNM HPO�� SUKWVWF(X��y�`�4X9���6�RF���� F��6�4X��6�
¾(¿ËÅ®É�Ê<Ç�ãwÅ�Àwé�Á�ÀbÀÂé�Å�ÊwÇ�æ´Å�ãwÉ�¿-ç�Á ÊwÈxìoÉ�ÁsÃoãå¿
ã�ägÁsÃ�ÈxÊ�ä ÁsÉ�è*ät¿�è�Å®ÃxÊIé�Á-çsÅ��³Å®Å®ÉíÈ,ätæ�Ã�Å�ägÅ�ÉlÀÂÅ®è:â®¿
ã�ãwÅ�â�ÀwÃxï
ÁsÉ�èºÀÂé�Á�À�Àwé�ÅÄ�¯ ¡ Ê<Ç�æ´Å�ãwÉ�¿-ç�Á«ìoÅ�É�Å�ãwÁ�ÀÂ¿�ã�È�ÊNï�ÈxÅ®Ã�è�È�É�ì:çsÁ�Ã�È�è ãwÅ�ÊwÇ�Ã�ÀÂÊ(��Á8ÉnÇ�ä��³Å�ãC¿�ãF'nÇ�Á�ÉnÀwÈxÀwÈ�Å®Ê�Á
ãwÅ
Ç�ÊwÅ�è Á�ÊeÁ	â¼é�Å®â � ¤ e ät¿oÉ�ì$Àwé�Å®Ê<Å�â¼é�Å®â � Ê Á
ã<Å ÀÂé�ÅÔÀÂ¿sÀÂÁsÃËÊ<Ç�æ³Å�ãwÉ�¿mç�Á¹Å®É�Å�ãwì�ï ÁsÉ�èûÀwé�Å�Á�çoÅ�ãÂÁsìsÅ
É�Å®Ç�À�ãwÈxÉ�¿½Å�É�Å�ã<ìsïo¤V#Æ¿-î�ÅvçoÅ�ãh�íÀwé�Åvät¿oÊ ÀÔâ�¿�ätæ�ãwÅ�é�Å®É�Ê<ÈxçsÅ$â®¿
ägæ�Á1ãwÈ�Ê<¿oÉ È�Ê0è�¿oÉ�Åv�lï â®¿�ätæ�Á
ã<È�É�ì
È�ÉlÀÂÅ�ì�ãÂÁ�ÀwÅ®è É�Å®Ç=À�ãwÈxÉ�¿Zâ®¿oÇ�ÉnÀwÊÆÁsÉ�è É�Å®Ç�À�ãwÈxÉ�¿Zâ®¿oÇ�ÉlÀLãÂÁ�ÀwÅ®Ê�î5é�Å�ãwÅæ´¿sÊwÊwÈ	��Ã�Å�¤

�ÆÊwÈxÉ�ì~�m'�Ç�Á�ÀÂÈx¿oÉ ¥=¤ ± �=Àwé�ÅRÀÂ¿sÀÂÁsÃ³É�Å®Ç�À�ãwÈxÉ�¿~Å®É�Å�ãwìsï â�ÁsÃxâ®Ç�Ã�Á�ÀÂÅ�è��lï ÀÂé�ÅRÊwÇ�æ³Å�ã<É�¿-ç�ÁZìsÅ®É�Å�ãÂÁ�Àw¿�ãCÈ�Ê
± ¤ ª�� £-ª ¸a� Å�ãwìoÊh��î5é�È�â¼é ÈxÊPÈ�è�Å�ÉnÀwÈ�â®ÁsÃ�ÀÂ¿:ÀÂé�ÅÆÅ�
=æ³Å®â�ÀwÅ®è½ã<Å®Ê<Ç�ÃxÀ�'nÇ�¿sÀÂÅ�è��lït[�Å�Á�â®¿�ä ÁsÉ�ètëP¿oìoÅ�Ã { £ ¥ } ¤
¾�é�ÅUÅ�É�Å�ã<ìsï ãDãÂÁ�â�ÀÂÈx¿oÉ�Ê0Á
ã<Å§ÁsÃ�Ê<¿¹ÀÂé�Å§ÊÂÁ1ägÅ�¤ e â�¿�ägæ�Á
ãwÈxÊw¿oÉ ¿sã:ÀÂé�Å®ÊwÅv'nÇ�ÁsÉlÀÂÈ�ÀÂÈxÅ®Ê0È�ÊeÃxÈ�Ê<ÀwÅ®è È�É
¾óÁ���Ã�Å5û�¤ ± ¤

¾(Á���ÃxÅ�û�¤ ¢ Êwé�¿-î5Ê:É�Å®Ç�À�ãwÈxÉ�¿eâ®¿oÇ�ÉnÀwÊâ®¿�ätæ�Á
ã<È�É�ì ç�ÁsÃxÇ�Å®ÊRãå¿
ã0ãwÅ®Ásâ�ÀwÈ�¿oÉ�Ê4æ�Ç6��Ã�ÈxÊwé�Å�è¡�nï [�Å�Á�â®¿�ä
ÁsÉ�è½ëP¿oìsÅ®Ã¢{ £ ¥ } Á�É�èûâ®¿sÇ�ÉlÀ ç�ÁsÃ�Ç�Å®Êtâ�ÁsÃxâ®Ç�Ã�Á�ÀÂÅ�è½Ç�Ê<È�É�ìÀÂé�Å Ä�¯ ¡ ÊwÇ�æ´Å�ãwÉ�¿-ç�Á	ìoÅ®É�Å�ãÂÁ]ÀÂ¿�ã�¤þÄ�¿�ägÅ
È,ätæ´¿�ã À¼ÁsÉlÀgè�È	/´Å�ã<Å®É�â�Å®ÊeÉ�Å�Å®èûÀw¿£�´ÅÔÀ¼Á � Å®É È�ÉlÀÂ¿	Ásâ®â�¿oÇ�ÉlÀ�¤ [�Å®Ásâ®¿
ä ÁsÉ�èûëP¿oìoÅ®ÃÆÇ�Ê<Å £g� ÀÂ¿oÉ�É�Å
© �7¡ ÁsÉ�è £ ¤ ¢¤� Àw¿oÉ�É�ÅM# �v¡ ÁsÊtÀÂé�Å Ä�¯ ¡ è�Å�ÀÂÅ�â�Àw¿�ãgçs¿oÃ�Ç�ätÅ®Ê ÁsÉ�èiÈ,ätæ´¿oÊ<Å Á$¥yoÔÅvëTè�ÅvÀÂÅ�â�ÀÂ¿
ã
ÀÂé�ã<Å®Êwé�¿oÃ�èÔ¿oÉ ÁsÃxÃL¿sãäÀwé�Åíâ¼é�Á
ãwìoÅ�è��Bâ�Ç�ã�ã<Å®ÉlÀÁsÉ�è Å®Ã�ÁsÊ<ÀwÈ�âÊwâ®Á�ÀwÀwÅ�ã<È�É�ì ãwÅ�Á�â�ÀÂÈx¿oÉ�Ê�¤¥jBÉÔÀÂé�Å8â�Á�ÊwÅ8¿�ãäÀÂé�Å
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¦ Ï�ÖmÏ5§ Ó Î Ó Ö ¨ Ó Ï54oÍ�§ Ì í ×�Ú�©�Í¬Ö«ªC Ï�Ð ÕbÓ C Ï�Ð ÕbÓl _]` s ¬qT¬q®�¯ ª ¤µ¥ �Æ£-ª ¸a� ª ¤ ¢ , �Æ£-ª ¸a�l _=` s ¬q�¬q®�¯ ª ¤µ¥ �Æ£-ª ¸a� ª ¤ ¢ , �Æ£-ª ¸a�l0° _mq=± s ¬qT¬q®�¯ �=¤ ª¡�Æ£-ª ¸a� £ ¤-��û �Æ£-ª ¸a�lrq8s ¬qT¬q®�¯ ± ¤ ª¡�Æ£-ª ¸a� �=¤-�l¥ �Æ£-ª ¸a�r�l _]` u £s£ ¤ ª oÔÅvë £o£ ¤ ª �s¥�o Å�ë² l _�`«³ £ ¥=¤ ð oÔÅvë £ ¥�¤1�o¥ ª o Å�ë² l0° _mq�± ³ �s¥=¤1�~oÔÅvë �o¥�¤1� ªsª o Å�ë
Ì�Ï�à(Ð Ó Ý � cÒá $�¿�ätæ�Á
ã<È�Ê<¿oÉg¿�ãLÊwÇ�æ³Å�ã<É�¿-ç�Á«Êw¿oÇ�ã<â®ÅRæ�Á
ãÂÁ
ätÅ�ÀwÅ�ã<ÊNè�ÅvÀÂÅ�ã�ätÈ�É�Å�èºÇ�ÊwÈxÉ�ìíÀwé�Å4Ä=¯ ¡ ÊwÇ�æ³Å�ã��
É�¿-ç�ÁtìsÅ®É�Å�ãÂÁ�Àw¿�ã5ÁsÉ�èÔ[�Å�Á�â®¿�ä°Á�É�è ëP¿sìoÅ®ÃÒæ�Ç6��Ã�ÈxÊwé�Å�è ç�ÁsÃxÇ�Å®Ê0{ £ ¥ } ¤

_�`ba�cºd ftaih j ã<Å�ÁsâvÀÂÈx¿oÉ��´ÁsÉ ¿oÃxè�Å�ãËâ�ãw¿sÊwÊRÊ<Å®â�ÀwÈ�¿oÉÔãå¿�ã�ä«Ç�Ã�ÁZÈ�ÊÆÇ�ÊwÅ�èv�lï ÀÂé�Å8ÁsÇ�Àwé�¿�ãwÊ�{ £�ª ¥ } ÁsÉ�è
ÀÂé�È�Ê�ÈxÊ�Á�Ã�Êw¿:À¼Á � Å®ÉeÈxÉnÀw¿«Ásâ�â®¿oÇ�ÉnÀ®¤+*�¿�ãWÀwé�ÅRÊwÁ � ÅR¿�ãLâ®¿�ätæ�Á
ã<È�Ê<¿oÉ��nÀÂé�Å�ÊwÅRæ�Á1ãÂÁ
ätÅ�ÀwÅ�ãwÊ�Á
ãwÅËÅ�ätæ�Ã�¿-ïsÅ®è
È�É	Àwé�ÅeìoÅ�É�Å�ãwÁ�ÀÂ¿�ãíÀÂ¿�æ�ã<¿=è�Ç�â®ÅºÀÂé�ÅGãwÅ®Ê<Ç�ÃxÀwÊ~Ã�ÈxÊ<ÀÂÅ�è	È�É	Àwé�ÅeÃ�Á�Ê<À~â�¿oÃ�Ç�ätÉ	¿sãÆ¾(Á���ÃxÅGû�¤ ¢ ¤U¾�é�Å�ãwÅeÈxÊ
Å�
=â�Å®Ã�ÃxÅ®ÉlÀgÁsì�ã<Å®Å�ätÅ®ÉlÀ��³Å�ÀBîNÅ®Å®É�ÀÂé�Å [�Å®Ásâ®¿
ä�ÁsÉ�è¹ëP¿oìoÅ�Ã�æ�Ç6��ÃxÈ�Ê<é�Å®è¹ç�ÁsÃ�Ç�Å®ÊtÁsÉ�è¹ÀÂé�Å ìsÅ®É�Å�ãÂÁ�Àw¿�ã
ãwÅ�ÊwÇ�Ã�ÀÂÊh��î5é�È�â¼é È�É�è�È�â�Á]ÀÂÅ®ÊCÀwé�Á�À5ÀÂé�Å(ät¿�è�Å®ÃÒé�ÁsÊ´�´Å�Å®É È,ätæ�Ã�Å�ägÅ�ÉnÀwÅ®èeâ�¿�ã�ã<Å®â�ÀwÃxïeÈxÉeÀÂé�ÅìoÅ�É�Å�ãwÁ�ÀÂ¿�ã�¤
?�@BAC@�µ Es���5��KF¶·�¹¸�º~»�¼X½ Y K´�4FIX
¾I¿ â®¿
ägæ�Ç=ÀÂÅ~ÀÂé�ÅZÀÂ¿�À¼ÁsÃPÉnÇ�ä��³Å�ã:¿sãCâ�¿oÇ�ÉlÀÂÊãå¿�ã:Å�Ásâ¼évãwÅ®Ásâ�ÀwÈ�¿oÉÈ�É§ÀÂé�Å Ä�¯ ¡ è�Å�ÀwÅ®â�Àw¿�ã:Ç�ÊwÈxÉ�ì Àwé�Å
[�Ç�ã:ãw¿-î5Ê K�R0G�Y�� ät¿�è�Å®Ã��m�m'�Ç�Á�ÀÂÈx¿oÉG¥=¤ £ � È�ÊíÇ�ÊwÅ�èGÈ�É¹â®¿sÉ]\<Ç�É�âvÀÂÈ�¿sÉ	î5ÈxÀÂéUÀÂé�ÅGät¿=è�Å®ÃWæ�Á
ãÂÁ1ägÅvÀÂÅ�ã<Ê
¿oÇ�ÀwÃ�ÈxÉ�Å®è ÈxÉÄ=Å®âvÀÂÈx¿oÉ¥=¤ ± ¤ ¢ ¤í¾�é�ÅZÃxÈ,ätÈxÀÂÊ5¿sãWÈxÉnÀwÅ®ì�ãwÁ�ÀÂÈx¿oÉ�Á
ã<Å~â¼é�¿oÊ<Å®ÉÊwÇ�â¼é§ÀÂé�Á]ÀRÀÂé�Å«Àw¿sÀ¼Á�ÃóÅ®É�Å�ãwì�ï
ãÂÁ�è�È�Á�ÀwÅ®è ÁsÊÆÉ�Å®Ç=À�ãwÈxÉ�¿oÊ5È�Ê�ÈxÉ Á�ì�ãwÅ�Å�ätÅ®ÉlÀ5î5ÈxÀÂé0ÀÂé�ÅÀw¿sÀ¼Á�Ã<äg¿�è�Å®Ã�È�É�æ�Ç=ÀËÅ�É�Å�ã<ìsïo¤¾*�¿�ãCÀÂé�Åí[�Ç�ã:ãw¿-î5Ê
ät¿=è�Å�ÃT�-ÀBîN¿ËÀÂÈ�ägÅ�ãwÅ®ìsÈ,ätÅ®ÊIÁ
ãwÅPÇ�Ê<Å®è:ãå¿�ãLÀÂé�ÅWÈ�ÉlÀÂÅ�ì�ãÂÁ]ÀÂÈ�¿sÉ4È�É:¿�ãwè�Å�ãLÀÂ¿Ææ�ãwÅ�ÊwÅ�ã çoÅWÀÂé�ÅWÊwÈxìoÉ�ÁsÃlÊ À�ãwÇ�â�ÀÂÇ�ãwÅ
Á�ÀPÅ®Á
ãwÃ�ï8ÀÂÈ�ägÅ�Ê&ÁsÉ�è~ïsÅ�ÀWâ®¿-çoÅ�ãWÀwé�Å5Ã�¿oÉ�ì4è�Ç�ãÂÁ]ÀÂÈ�¿sÉ~¿sã´Àwé�ÅCÀÂ¿�À¼ÁsÃ�Ê<È�ìoÉ�ÁsÃ ¤ jBÉlÀÂÅ®ì
ãÂÁ�ÀwÈ�¿oÉ~¿-çoÅ�ãWÀwé�Å�Å�Á1ãwÃxï
��Ç�ã<Ê<À4ãwÅ�ìoÈ�¿sÉeÈ�Ê�æ³Å�ã<ãå¿
ã�ätÅ®èºãDãw¿
ä UËª ¤ £�ªoª ÊCÀÂ¿ £ Ê�È�É0Ê<ÀwÅ®æ�Ê5¿sã £ ägÊh��î5é�È�ÃxÅRÈ�ÉlÀwÅ®ì�ãwÁ�ÀÂÈx¿oÉº¿-çoÅ�ã5Àwé�Å
â®¿�¿oÃxÈ�É�ìNã<Å®ìoÈx¿oÉ0È�Ê5æ´Å�ã<ãå¿�ã:ägÅ�è ãDã<¿�ä £ Ê�ÀÂ¿ ¥ ª Ê5ÈxÉ £-ª ätÊÆÊ ÀÂÅ�æ�Ê®¤�¯ËÅ®Ç=À�ãwÈxÉ�¿tÅ®É�Å�ãwìsï0ÈxÊÆÈxÉlÀÂÅ®ì
ãÂÁ�ÀwÅ®è
ãDãw¿
ä ª ¤ £ o Å�ë ÀÂ¿ £-ªoª oÔÅvë�È�É0Ê<ÀwÅ®æ�ÊÆ¿sã ª ¤ £ oÔÅvë«¤

[�Å�ãå¿
ãwÅRÁè�ÅvÀÂÅ®âvÀÂ¿�ãNÅ®É�Å�ãwìsïZÀwé�ãwÅ�Êwé�¿oÃxè ÈxÊ�Ásæ�æ�Ã�ÈxÅ®è��=^ ðoªoª É�Å®Ç�À�ãwÈxÉ�¿8ÅvçoÅ®ÉlÀwÊ�Á
ãwÅÆÅ�
=æ³Å®âvÀÂÅ®èeÈxÉtÀwé�Å
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yºÓ Ï54sÎm×åÍ´Ø yºÓ Ï54sÎ-×�Í³Ø ¨ Ó Ï54oÍ�§ Ì í ×ÙÚ�©�Í³Ö«ª
yºÓA@ ×�Í³Ø ì Í Õ Ø³ÎmÚ ì Í Õ Ø³ÎmÚDFEHG�ITJ2K3L%DON�I I�K�Q5R�S �5�l�(� ���n� ���l�¼�´�=�s� �l�l�l� �-���´�=���n���=�

_�`ba§cºd fga�h-j # �v¡ ± ûo¥ ± û ± ¤þû��
_m`bai¦8d�c8a§c8a�h�¨ © �7¡ ðsª � ð ¤-� ð
_�`bai¦~d�fta�fga�h-j © �7¡ ðsª �,�=¤ ¢ ¥

W K�N2R�I�G�Y¿DON2I�I�K�Q5RTS �5�l�(� ���n� �s���¼�´�=� �s���l���l���´�n�l�����
_m`bai¦8d _m`ba§c8a�f © �7¡ ± ¥ ±s¢ ¤ ¢ û
_�`bai¦~d _=`ba�c~aGf © �7¡ ¥ ª ¥ ª ¤b,
_-q\s ¶Na�¦~d _mq�s ¶Na§c«a�f © �7¡ �,� ª �,� £ ¤ ¢ �
_nq\s ¶�ai¦8d _=q�s ¶Na§c8aGf © �7¡ £-ðsª £ � ð ¤µ¥ ¢
_-q\s ¶Na ÿ�· ¡ d _mq�s ¶Na ÿ�¸ ¡ a§fgaG� © �7¡ � ª �=¤ £-ª
_nq\s ¶�a ÿ�· ¡ d _nq\s ¶�a ÿ�¸ ¡ a�ftaG� © �7¡ �=¤ ª 
_-q\s ¶Na ÿ�· ¡ d _mq�s ¶Na ÿ�¸ ¯�aºc~a¹� © �7¡ ð ¤ ªoª
_nq\s ¶�a ÿ�· ¡ d _nq\s ¶�a ÿ�¸ ¯ aec8aG� © �7¡ ð ¤ £ ¥
_-q\s ¶Na ÿ�· ¡ d _mq�s ¶Na ÿ�¸ ¡ a§f © �7¡ £ ¥ �¤b,
_ q\s ¶ a ÿ�· ¡ d _nq\s ¶�a ÿ�¸ ¡ a�f © �7¡ �¤þû ¢
_-q\s ¶Na ÿ�· ¡ d _mq�s ¶Na ÿ�¸ ¡ a§fgaG� # �v¡ ±sª ± ¤-��
_nq\s ¶�a ÿ�· ¡ d _nq\s ¶�a ÿ�¸ ¡ a�ftaG� # �v¡ ± ¤-�
û
_-q\s ¶Na ÿ�· ¡ d _mq�s ¶Na ÿ�¸ ¯�aºc~a¹� # �v¡ £ �=¤ ¢ ¥
_nq\s ¶�a ÿ�· ¡ d _nq\s ¶�a ÿ�¸ ¯ aec8aG� # �v¡ £ �=¤þû ð

[ Y�G=\�RX]T^f_�^3G�RXR�K�I ]�Q2J�S �5�l�(� ���n� ���¼���l� �n� ���®���o�n���s�
_m`baih�¨ed _]`ba�h�¨ © �7¡ £�ª ± ¤b��
_�`baih�¨ed _�`Laih�¨ © �7¡ £ ¤ ¢ �
_-q\s ¶Na�h�¨0d _mq�s ¶Naih�¨ © �7¡ £ ¤ ð �
_nq\s ¶�aih ¨ d _�q\s ¶�a�h ¨ © �7¡ £ ¤µ¥ £
_m`baih�¨ed _]`ba�h�¨ # �v¡ £ ¥ û�¤ £-ð
_�`baih�¨ed _�`Laih�¨ # �v¡ �=¤ £�¢
_-q\s ¶Na�h�¨0d _mq�s ¶Naih�¨ # �v¡ �=¤ ðs¢
_nq\s ¶�aih�¨ºd _�q\s ¶�a�h�¨ # �v¡ �=¤ ± û

¾(¿sÀÂÁsÃbÄ�¯ ¡ _]`5¯ÆÅ®Ç�À�ãwÈxÉ�¿oÊ ¯pÀ e £ �,�=¤ ð 
¾(¿sÀÂÁsÃbÄ�¯ ¡ _=`5¯ÆÅ®Ç�À�ãwÈ�É�¿oÊ ¯pÀ e ¢ l¥=¤þû��
¾(¿sÀÂÁsÃbÄ�¯ ¡ p _-qsrt¯ËÅ�Ç�À�ã<È�É�¿sÊ ¯pÀ e ¢lðoª ¤ £�¢
¾(¿sÀÂÁsÃbÄ�¯ ¡ © �7¡ ¯ËÅ®Ç=À�ãwÈxÉ�¿oÊ û, ª û ð �¤ ðo±
¾(¿sÀÂÁsÃbÄ�¯ ¡ # �v¡ ¯ËÅ�Ç�À�ã<È�É�¿oÊ ¢�£�ª ¢lªoð ¤ ð �
Ì�Í�Î-Ï�Ð çÒÑ�èTÑÔÓ�Õ Î-Ö]×ÙØbÍ³Ú Û¬Û �³� Û � Ü¬Þ �ÂÁ��

Ì�Ï�à(Ð Ó Ý � � á $�¿�ätæ�Á
ã<È�Êw¿sÉe¿sãIÉ�Å®Ç�À�ãwÈxÉ�¿Zâ®¿oÇ�ÉlÀwÊ5ãå¿
ã�Á~ÊwÇ�æ³Å�ã<É�¿-çsÁZÁ�À £�ª�� æ³ââ�ÁsÃxâ®Ç�Ã�Á�ÀÂÅ�èeÇ�ÊwÈxÉ�ì~ÀÂé�Å
Ä�¯ ¡ ÊwÇ�æ³Å�ã<É�¿-çsÁìoÅ�É�Å�ãwÁ�ÀÂ¿�ãäÁsÉ�è~ç�ÁsÃ�Ç�Å�Ê&æ�Ç6��ÃxÈ�Ê<é�Å®è~�lï~[�Å®Ásâ®¿
ä ÁsÉ�è«ëP¿oìsÅ®Ã�{ £ ¥ } ¤ó¾�é�Å5æ�Á1ãÂÁ
ätÅ�ÀwÅ�ãwÊ
Ç�ÊwÅ�èÃ�lï�Àwé�Å Á�Ç�ÀÂé�¿
ãwÊZÀÂ¿ÊwÈ,ä8Ç�Ã�Á�ÀwÅ0É�Å®Ç�À�ãwÈxÉ�¿UÈxÉlÀÂÅ�ãwÁsâ�ÀwÈ�¿oÉ�ÊgÈxÉ�Àwé�Å Ä=¯ ¡ è�ÅvÀÂÅ®âvÀÂ¿�ã Á
ãwÅ Ç�Ê<Å®è½Àw¿
â�ÁsÃxâ®Ç�Ã�Á�ÀÂÅ Àwé�Å�ç�ÁsÃ�Ç�Å�Ê0È�ÉûÀÂé�ÅÃ�ÁsÊ<À0â�¿oÃ�Ç�ägÉÒ¤ÄjBÉ�Ê<ÀwÅ�Ásè ¿sãíÊwæ³Å®â®È�ã�ï�È�É�ì¹ÀÂé�ÅÉnÇ�ä��´Å�ãe¿sã8É�Å®Ç�À�ãwÈ�É�¿
â®¿oÇ�ÉlÀwÊ:ãå¿�ãÅ®Ásâ¼éUÈxÉ�è�È�ç=Èxè�Ç�ÁsÃ�ãwÅ�Á�â�ÀÂÈx¿oÉ��b[�Å®Ásâ®¿
ä�ÁsÉ�è§ëP¿oìoÅ®Ã&æ�ãw¿-ç�È�è�ÅZ¿oÉ�Ã�ï Àwé�Ågâ�¿oÇ�ÉlÀ:ÊwÇ�äTãå¿
ãÁ
â®Å�ã À¼ÁsÈxÉeÀBï=æ³Å:¿sãóÈxÉlÀÂÅ�ãwÁsâ�ÀwÈ�¿oÉeÈxÉ0Êw¿�ätÅâ�ÁsÊ<Å®Ê®¤
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Ä�¯ ¡ è�Å�ÀwÅ®â�Àw¿�ããå¿�ã:Á Ê<Ç�æ´Å�ãwÉ�¿-ç�Á Á]À £�ª�� æ³â Ásâ�â®¿�ã<è�È�É�ì Àw¿ Àwé�Å [NÇ�ã�ã<¿mî5ÊIäg¿�è�Å�Ã ¤ ¡ ã�ÀÂé�È�Ê4ÀÂ¿sÀÂÁsÃT�
¢ �¤-�ok)¿sã�ÀÂé�ÅtÉ�Å®Ç=À�ãwÈxÉ�¿oÊ:È�ÉÀÂé�ÅtÊwÇ�æ³Å�ã<É�¿-ç�Á ÊwÈxìoÉ�ÁsÃPÈ�ÉlÀwÅ�ãÂÁ�â�À:ç=È�Á â¼é�Á
ãwìoÅ�è	â®Ç�ã�ãwÅ�ÉlÀ«È�ÉlÀwÅ�ãÂÁ�â�ÀÂÈx¿oÉ�Êh�
¢ �=¤-�ok ç�È�Á5É�Å®Ç�À�ãÂÁsÃnâ®Ç�ã�ãwÅ�ÉlÀóÈxÉnÀwÅ�ãwÁsâ�ÀwÈ�¿oÉ�ÊIÁsÉ�è ± ¤þûlk Àwé�ãw¿sÇ�ìoé:Å®Ã�Á�Ê<ÀÂÈxâ&Êwâ®Á�ÀwÀwÅ�ãwÈxÉ�ìÆÈ�ÉlÀÂÅ�ãÂÁsâvÀÂÈ�¿sÉ�Ê®¤I¾�é�Å
ägÁm\<¿�ãwÈ�ÀBïº¿sã(É�Å�Ç�À�ã<È�É�¿oÊ5ÈxÉnÀwÅ�ãwÁsâ�ÀÆÈ�ÉeÀwé�Å:© �7¡ ço¿sÃ�Ç�ätÅ���É�Á
ägÅ�Ãxïe¥ ð ¤ ð k���î5é�È�ÃxÅ ¢�£ ¤-�ok!Á
ã<Åæ�ãwÅ�ÊwÅ®ÉlÀ
È�ÉºÀwé�Åf# �¼¡ ço¿sÃ�Ç�ätÅs¤ £s£ ¤²¥sk ¿sãbÀÂé�Å4ÊwÇ�æ³Å�ã<É�¿-çsÁ~É�Å�Ç�À�ã<È�É�¿sÊ�È�ÉlÀÂÅ�ãÂÁsâvÀÂÈ�É�ì«È�ÉºÀwé�Å:Ä�¯ ¡ è�Å�ÀwÅ®âvÀÂ¿�ã5Á
ã<Å
_]`�É�Å®Ç�À�ãwÈ�É�¿oÊ(� ¢ �=¤ ± k Á
ãwÅ _�`�É�Å�Ç�À�ã<È�É�¿oÊÆÁsÉ�è ¢�£ ¤ £ k!Á
ãwÅ p _-q�rtÉ�Å�Ç�À�ã<È�É�¿oÊ�¤N¾(Á���ÃxÅ(û�¤²¥~ÊwÇ�ä ägÁ
ãwÈ	.®Å�Ê
ÀÂé�ÅËÉnÇ�ä��³Å�ãP¿sã�ÊwÇ�æ³Å�ã<É�¿-ç�ÁíÉ�Å�Ç�À�ã<È�É�¿oÊPÅ 
�æ³Å®âvÀÂÅ�èºÈ�É~ÀÂé�ÅRÄ�¯ ¡ è�ÅvÀÂÅ®âvÀÂ¿�ãWÇ�Ê<È�É�ìÀÂé�ÅÆ[�Ç�ã�ãw¿-î5ÊÔäg¿�è�Å®Ã
ãå¿�ãÁeÊwÇ�æ´Å�ãwÉ�¿-ç�Á Á�À £�ªÅ� æ³âs¤ e Ê4î5ÈxÀwé�ÀÂé�Åt[�Å®Ásâ®¿�äTÁsÉ�è§ëP¿oìoÅ®Ã�äg¿�è�Å®Ã��ÒÀÂé�ÅZÉnÇ�ä��³Å�ã¿sãNâ®¿sÇ�ÉlÀÂÊ
Å�
=æ³Å®âvÀÂÅ®è½è�Ç�Å0ÀÂ¿¤# �v¡ ät¿oÃ�Å�â®Ç�ÃxÅ®Ê~ÈxÉ�Àwé�Å © �¼¡ ço¿oÃxÇ�ätÅ ÈxÊ~â®¿oÉ�ÊwÈ�è�Å�ãwÅ�è½ÀÂ¿v�³Å É�Å®ìoÃxÈ�ìoÈ	��Ã�Å¡� ª ¤ £�¢
â®¿sÇ�ÉlÀÂÊ5ãå¿�ã5Á~ÊwÇ�æ³Å�ã<É�¿-çsÁgÁ�À £-ª)� æ´â¿�ã ª ¤ ª�£�ð k ¿sã(ÀÂé�Å4Àw¿sÀ¼ÁsÃ�ÊwÈ�ìsÉ�ÁsÃ��7¤

jBÉ§â®¿oÉlÀ�ãwÁsÊ<À4Àw¿ºÀÂé�Å«[�Å�Ásâ�¿�äTÁ�É�è�ëP¿oìoÅ®ÃTäg¿�è�Å�ÃT�¬ÀÂé�ÅZ[�Ç�ã�ãw¿-î5Ê�ät¿=è�Å®Ãó¿sÉ�ÃxïÔæ�ãwÅ�è�È�âvÀÂÊ4Á Àw¿sÀ¼Á�Ã
¿sã £-± É�Å®Ç�À�ãwÈxÉ�¿ ÈxÉnÀwÅ�ãwÁsâ�ÀwÈ�¿oÉ�Ê���¿�ã £ ¤-�okT¿sã�ÀÂé�ÅgÅ®ÉlÀÂÈ�ãwÅºÊ<È�ìoÉ�ÁsÃ�� ãDãw¿
ä â¼é�Á
ãwìoÅ�è¹â®Ç�ã:ãwÅ�ÉnÀ~ÁsÉ�è¹É�Å�Ç��
À�ãwÁsÃ�â�Ç�ã�ã<Å®ÉlÀ�ãwÅ®Ásâ�ÀwÈ�¿oÉ�Ê«È�Élço¿sÃxç�È�É�ì ¿Æ
�ï�ìoÅ�ÉÒ¤U¾�é�È�Ê~È�Êíè�Ç�ÅGägÁsÈ�É�Ãxï�ÀÂ¿ Àwé�Å½ä«Ç�â¼é�Ãx¿-î�Å�ã«É�Å®Ç=À�ãwÈxÉ�¿
ÀÂÅ�ägæ³Å�ãwÁ�ÀÂÇ�ãwÅ®Ê5Ç�Ê<Å®èÔÈ�ÉeÀÂé�Å:[�Ç�ã�ãw¿-î5Ê�ät¿=è�Å�Ã�ãå¿�ãCÀwé�Å p _mq�rZÉ�Å®Ç�À�ãwÈxÉ�¿oÊ®¤

¾óÁ���Ã�Å�û�¤þû	ÊwÇ�ä ägÁ
ãwÈ	.®Å�ÊgÀÂé�Å§Á-çsÅ�ãwÁsìoÅ§Å®É�Å�ãwìoÈxÅ®Êe¿sãÀwé�Å�ÊÂÁ
ätæ�ÃxÅ®è É�Å�Ç�À�ã<È�É�¿¹ÅvçoÅ®ÉlÀwÊ ãå¿�ã Å�Ásâ¼é
ãwÅ®Ásâ�ÀwÈ�¿oÉgÁsÊPî�Å�Ã�Ã´ÁsÊWÊw¿�ätÅ5¿sãÒÀÂé�ÅËæ�ã<¿oæ³Å�ã<ÀwÈ�Å�ÊN¿sã´ÀÂé�Å�!�É�ÁsÃ¬Ê À¼Á�ÀwÅËæ�Á1ã<ÀÂÈxâ®ÃxÅ®Ê®¤ä¥ ªoªoªsª É�Å�Ç�À�ã<È�É�¿íÅ�çsÅ®ÉlÀÂÊ
Á
ã<Å4æ�ãw¿�è�Ç�â�Å®è0ãå¿�ãCÅ�Á�â¼éQã<Å�ÁsâvÀÂÈ�¿sÉºî5ÈxÀÂé�¿oÇ�À5ÁsÉlïeÅ�É�Å�ã<ìsïºÀwé�ãwÅ�Êwé�¿oÃxè0Êw¿~ÀÂé�Á]ÀCÀÂé�Å4Å�ÉlÀÂÈ,ã<Å4Ç�É�è�Å�ãwÃ�ï=ÈxÉ�ì
É�Å�Ç�À�ã<È�É�¿ZÊwæ³Å®âvÀ�ã<Ç�ä°â�ÁsÉ��³Å:Ê ÀÂÇ�è�È�Å®è�¤mjBÉ ÁsÃxÃÒâ�Á�ÊwÅ®Êh��ÀÂé�ÅÉ�Å�Ç�À�ã<È�É�¿tÁsÉ�è0â�¿�ã�ã<Å®Êwæ³¿oÉ�è�È�É�ì~!�É�ÁsÃ�Ê<À¼Á]ÀÂÅ
æ�Á
ã ÀÂÈxâ®Ã�Å0Å�É�Å�ã<ìoÈ�Å�ÊºÁ
ã<Å Ã�¿-îNÅ�ãZÀÂé�Á�É½ãå¿�ãZÀÂé�ÅÔ[�Å�Á�â®¿�ä ÁsÉ�èiëP¿oìoÅ®Ã�ät¿=è�Å®ÃTz5é�¿-îNÅ�çsÅ�ã(�5ÀÂé�Å Å®É�Å�ãwì�ï
é�ÈxÅ�ãÂÁ1ãwâ¼élïã<Å�ägÁsÈ�É�Ê�¤ ¾�é�Å~Ãx¿-î�Å�ãRÅ®É�Å�ãwìoÈxÅ®Ê4Á�Ã�Êw¿ºÁ�/�Å�â�ÀRÀwé�Å~ÁsÉ�ìoÇ�Ã�Á1ãËè�ÈxÊ<À�ãwÈ"��Ç�ÀÂÈx¿oÉ�Ê®¤�*¬¿
ãËÈxÉ�Ê<ÀÂÁsÉ�â®Å��
ÀÂé�Åpr�â®¿oÊdt�`3u�çsÁ�Ã�Ç�Å�ÊÒãå¿�ãÒÀÂé�ÅPÅ�Ã�ÁsÊ ÀÂÈ�âóÊwâ�Á]ÀwÀÂÅ�ãwÈxÉ�ì�ãwÅ�Á�â�ÀÂÈx¿oÉè�¿5É�¿sÀbâ�¿�ã�ã<Å®Ã�Á]ÀÂÅäî5ÈxÀwé4ÀÂé�ÅPÈ�É�ÈxÀÂÈ�ÁsÃmÉ�Å®Ç=À�ãwÈxÉ�¿
è�È�ãwÅ®âvÀÂÈx¿oÉ	ÁsÊ:î�Å�Ã�ÃNÁsÊ8ÈxÉUÀwé�Åe[�Å®Ásâ®¿�ä ÁsÉ�è$ëP¿oìoÅ�ÃÔät¿=è�Å®Ã ¤0¾�é�ÈxÊ8ÈxÊ8è�Ç�ÅtÀÂ¿ Àwé�Ågã�Á�â�À8Àwé�Á�Àíî5é�Å®É
é�Èxìoé�Å�ã�Å®É�Å�ãwìsï É�Å®Ç�À�ãwÈxÉ�¿oÊCÇ�É�è�Å�ã<ìo¿~Å®Ã�ÁsÊ<ÀwÈ�âRÊ<â�Á�À<ÀÂÅ�ã<È�É�ìH�=ÀÂé�Å0ãwÅ�â®¿oÈxÃ�Å®ÃxÅ®âvÀ�ãw¿sÉGä ÁsÈxÉlÀ¼ÁsÈxÉ�ÊWÀwé�Å4È�É�ÈxÀÂÈ�ÁsÃ
è�È�ãwÅ®âvÀÂÈx¿oÉÅ�´ÅvÀwÀÂÅ�ãCÀÂé�Á�ÉÔÃx¿mîNÅ�ã5Å�É�Å�ã<ìsïeÉ�Å�Ç�À�ã<È�É�¿oÊ�¤



ñóò¬ô®õäöB÷¼ø 9lù½ú=ü«ý ú�ÿ õ&÷Âø3�����vô ü ÷ ÿ ö�ø ; ��� ú=;x> ��ô�� £ �o¥

yºÓ Ï54sÎm×åÍ³Ø y Ó Ï64sÎm×�Í³Ø _vì Í Õ Ø³ÎmÚ z³ì Í Õ Ø´ÎmÚ
yºÓA@ ×åÍ´Ø B<Ï�Ð�ÐWÎm×X§ Ó�� B {~}��L��� Ú �DFEHG�I�J2K3LMDON2I�I�K�Q5RTS �5�o�(���C�l� �o�l�n���l�v�´�l�l�n� �Â� ���s���®�s�����s�l�µ�¬�

_�`ba§c d ftaih-j # �v¡ ± ���¤ £o£ £ û,�=¤Xû ¢
_]`ba�¦~dTc«a�c8aih�¨ © �7¡ ð �=¤b, ¢ û�¤1� ±
_�`bai¦8d fgaGftaih-j © �7¡ ¥ ± ¤ ªoð � ð ¤ ¢s¢
_]`�a ¡ dV*Zah�¨ © �7¡ £ ¤ ªoð ª ¤Xû £
_�`�a ¡ d°¯ ah-j © �7¡ £ ¤ ± û ª ¤ ð û
_]`�a ¡ dV*Zah�¨ # �v¡ �=¤ ª ¥ £ ¤ £ û
_�`�a ¡ d°¯ ah-j # �v¡ �=¤µ¥ ð £ ¤Xû ±

W K�N�RXI�G�Y�DON2I I�K�Q5R�S �5�o�(���C�l� ���s�l���-�s�´�n���l� �s���s���s»v���l���s»
_]`ba�¦~d _]`ba�c«aGf © �7¡ ± ¥=¤-�,� � ª ¤ £s£
_�`bai¦8d _�`La§c8a�f © �7¡ ± û�¤-�,� £�ð ¤- ª
_mq�s ¶�ai¦«d _mq�s ¶�a§c8a�f © �7¡ ,�¤-�,� ¢ �=¤Xû ª
_=q\s ¶Na�¦«d _�q\s ¶Na�c8a�f © �7¡ ð û�¤-� ¢ ± û�¤1� ±
_mq�s ¶�a ÿ�· ¡ d _mq�s ¶�a ÿ�¸ ¡ a�f a¹� © �7¡ ª ¤ £ � ª ¤ ª 
_ q\s ¶ a ÿ�· ¡ d _=q\s ¶Na ÿ�¸ ¡ a�ftaG� © �7¡ ª ¤ £ � ª ¤ ª 
_mq�s ¶�a ÿ�· ¡ d _mq�s ¶�a ÿ�¸ ¯ aec«aG� © �7¡ ª ¤þûl¥ ª ¤ ± ¥
_=q\s ¶Na ÿ�· ¡ d _=q\s ¶Na ÿ�¸ ¯�aºc«a¹� © �7¡ ª ¤þû�û ª ¤ ± û
_mq�s ¶�a ÿ�· ¡ d _mq�s ¶�a ÿ�¸ ¡ a�f © �7¡ ª ¤ ð�£ ª ¤ ¢s¢
_=q\s ¶Na ÿ�· ¡ d _=q\s ¶Na ÿ�¸ ¡ a�f © �7¡ ª ¤-� ð ª ¤ ¢ �
_mq�s ¶�a ÿ�· ¡ d _mq�s ¶�a ÿ�¸ ¡ a�f a¹� # �v¡ ª ¤ ± � ª ¤ £ �
_=q\s ¶Na ÿ�· ¡ d _=q\s ¶Na ÿ�¸ ¡ a�ftaG� # �v¡ ª ¤ ± � ª ¤ £ �
_mq�s ¶�a ÿ�· ¡ d _mq�s ¶�a ÿ�¸ ¯ aec«aG� # �v¡ £ ¤-�,� ª ¤Xû,�
_ q\s ¶ a ÿ�· ¡ d _=q\s ¶Na ÿ�¸ ¯�aºc«a¹� # �v¡ £ ¤-�o¥ ª ¤Xû ð

[ Y�G=\�R�]T^f_�^3G�RXRaK�I�]�Q2J�S �5�o�(���C�l� �l�l� �m»v�³��»l� �Â� �s�����s���s�����l�
_]`ba�h�¨0d _]`ba�h�¨ © �7¡ ð ¤µ¥,� ¢ ¤ £�±
_�`baih�¨ed _=`baih�¨ © �7¡ ± ¤ £  £ ¤ ± �
_mq�s ¶�aih�¨ed _-q\s ¶Na�h�¨ © �7¡ �=¤ £  ª ¤1�s¥
_=q\s ¶Na�h�¨0d _=q�s ¶Naih�¨ © �7¡ £ ¤ ð  ª ¤Xû ¢
_]`ba�h�¨0d _]`ba�h�¨ # �v¡ £ û�¤ ª ¥ �=¤1���
_�`baih ¨ d _=`baih ¨ # �v¡ û�¤ ª�£ �=¤ ¢ 
_mq�s ¶�aih ¨ d _-q\s ¶Na�h ¨ # �v¡ ¢ ¤ £ � £ ¤ ¢�£
_=q\s ¶Na�h ¨ d _=q�s ¶Naih ¨ # �v¡ ± ¤µ¥
û £ ¤1� £

¾I¿sÀ¼ÁsÃIÄ=¯ ¡ _m`5¯ËÅ�Ç�À�ã<È�É�¿oÊ £�¢ û�¤ ¢ û ðsª ¤ ª=£
¾I¿sÀ¼ÁsÃIÄ=¯ ¡ _�`C¯ËÅ®Ç=À�ãwÈxÉ�¿oÊ ¢l±�£ ¤þû ª � £ û�¤1� ð
¾I¿sÀ¼ÁsÃIÄ=¯ ¡ p _mq�rg¯ÆÅ®Ç�À�ãwÈxÉ�¿oÊ � ªs¢ ¤ ª � ð û�¤1� ð
¾I¿sÀ¼ÁsÃIÄ=¯ ¡ © �¼¡ ¯ËÅ�Ç�À�ã<È�É�¿oÊ ¢�£ ¥=¤µ¥ ¢ � ªs± ¤ ª �
¾I¿sÀ¼ÁsÃIÄ=¯ ¡ # �v¡ ¯ÆÅ®Ç�À�ãwÈ�É�¿oÊ ± û�û�¤µ¥� £-ðsª ¤ ªsª
Ì�Í�Î-Ï�Ð çLÑUè Ñ Ó�Õ Î-Ö]×�ØIÍ³Ú Á Þ³ß � Û2c c¬Þdc ����Á

Ì�Ï�à(Ð Ó Ý �x� á ¯ËÅ�Ç�À�ã<È�É�¿ â®¿sÇ�ÉlÀÂÊãå¿�ã:ÁÔÊwÇ�æ´Å�ãwÉ�¿-ç�Á Á�À £-ªÅ� æ´âgâ�ÁsÃxâ®Ç�Ã�Á�ÀÂÅ�è�ãå¿�ã4ÀÂé�Åg[�Ç�ã:ãw¿-î5Ê K�RpG�Y��
äg¿�è�Å®Ã�Ç�ÊwÈxÉ�ì~ÀÂé�ÅíÄ�¯ ¡ ÊwÇ�æ³Å�ã<É�¿-ç�ÁgìoÅ�É�Å�ãwÁ�ÀÂ¿�ãCî5È�ÀÂé0É�¿tè�Å�ÀwÅ®âvÀÂ¿�ã5Å®É�Å�ãwì�ïeÀÂé�ã<Å®Êwé�¿oÃ�èÒ¤



£ �
û ñóò¬ô�õäö|÷Âø 9oùûú�ü8ýþú�ÿ õä÷¼ø������vô ü ÷ ÿ öÙø ; ��� ú=;�> �¬ô��
yºÓ Ï54sÎm×åÍ´Ø yºÓ Ï54sÎm×åÍ³Ø 798~:2; 798)<=; 794oÍ³ÚO>6<=;

yºÓA@ ×�Í³Ø B é�ÓAC � B é�Ó�C �DFEHG�ITJ2K3L�DON�I I�K�Q5RTS ���s���l� ���m���s� U~�s���s�l»��
_�`ba§cºd fta�h j # �v¡ £ �¤b ± £-ð ¤ £  ª ¤ ª�£®¢ ¥
_m`bai¦8d c«a§c8a�h�¨ © �7¡ £-ð ¤-� ª £ ¥=¤ ðoª UËª ¤ £o£-ð ¥
_�`bai¦8d fta�fta�h-j © �7¡ �,�=¤µ¥
û £ �=¤-� £ UËª ¤ ª �
û ª
_m`�a ¡ dV*Za§h�¨ © �7¡ ±oª ¤ ªoª
_�`�a ¡ d°¯Ra§h-j © �7¡ ± û�¤þû ð
_m`�a ¡ dV*Za§h ¨ # �v¡ ���¤b ª
_�`�a ¡ d°¯Ra§h-j # �v¡ ± û�¤þû��

W K�N2R�I�G�Y+DON2I IPK�Q5RTS ���l���v� W �HZ W �HZ
_m`bai¦8d _m`Ia§c8a�f © �7¡ £-ð ¤b�û
_�`bai¦8d _=`ba�c8a�f © �7¡ � £ ¤þûl¥
_-q\s ¶Na�¦«d _mq�s ¶Na§c8a�f © �7¡ �
û�¤ ¢lª
_nq\s ¶Na�¦~d _nq\s ¶�a§c8aGf © �7¡ �o¥=¤-��
_-q\s ¶Na ÿ�· ¡ d _mq�s ¶�a ÿ�¸ ¡ a§fta¹� © �7¡ ¢ û�¤ ðo±
_nq\s ¶Na ÿ�· ¡ d _nq\s ¶�a ÿ�¸ ¡ a�fgaG� © �7¡ ¢ û�¤ ð �
_-q\s ¶Na ÿ�· ¡ d _mq�s ¶�a ÿ�¸ ¯�aºc8aG� © �7¡ ¢ û�¤ ðoª
_nq\s ¶Na ÿ�· ¡ d _nq\s ¶�a ÿ�¸ ¯�aec«aG� © �7¡ ¢ û�¤ ðo±
_-q\s ¶Na ÿ�· ¡ d _mq�s ¶�a ÿ�¸ ¡ a§f © �7¡ ¢ û�¤ ð�£
_nq\s ¶Na ÿ�· ¡ d _nq\s ¶�a ÿ�¸ ¡ a�f © �7¡ ¢ û�¤ ð �
_-q\s ¶Na ÿ�· ¡ d _mq�s ¶�a ÿ�¸ ¡ a§fta¹� # �v¡ ¢ û�¤ ðoð
_nq\s ¶Na ÿ�· ¡ d _nq\s ¶�a ÿ�¸ ¡ a�fgaG� # �v¡ ¢ û�¤ ð û
_-q\s ¶Na ÿ�· ¡ d _mq�s ¶�a ÿ�¸ ¯�aºc8aG� # �v¡ ¢ û�¤ ð 
_nq\s ¶Na ÿ�· ¡ d _nq\s ¶�a ÿ�¸ ¯�aec«aG� # �v¡ ¢ û�¤ ð ¥

[ Y�G=\�RX]T^`_�^3G�RXR�K�I ]�Q2J�S �l�l�µ�³� �m����� �s���n»s�-�
_m`baih ¨ d _]`ba�h ¨ © �7¡ £-± ¤ ± û û�¤b�� ª ¤- ª �,�
_�`baih�¨ed _�`Laih�¨ © �7¡ £ ¥=¤µ¥o¥ ¥=¤ £-ð ª ¤ ðs¢ � ª
_-q\s ¶Na�h�¨0d _mq�s ¶�aih�¨ © �7¡ £ �¤-�
û �¤ ± ¥ ª ¤- £s£ 
_nq\s ¶Na�h�¨0d _�q\s ¶Na�h�¨ © �7¡ £ �¤-� ª ð ¤ ð � ª ¤- ªs± ¥
_m`baih�¨ed _]`ba�h�¨ # �v¡ £-± ¤ ± � û�¤b�� ª ¤- ª�¢ �
_ ` aih ¨ d _�`Laih ¨ # �v¡ £ ¥=¤þû £ ¥=¤-�o¥ ª ¤ ðs¢ � ª
_-q\s ¶Na�h�¨0d _mq�s ¶�aih�¨ # �v¡ £ �¤þû�� �¤ ± � ª ¤- £ �
û
_nq\s ¶Na�h�¨0d _�q\s ¶Na�h�¨ # �v¡ £ �¤-� ¢ ð ¤ ð � ª ¤- ª �,�

¾(¿sÀÂÁsÃbÄ�¯ ¡ _]`C¯ËÅ®Ç=À�ãwÈxÉ�¿oÊ £-ð ¤ £ � £-± ¤-� ð ª ¤ £o£ ¥ £
¾(¿sÀÂÁsÃbÄ�¯ ¡ _=`5¯ÆÅ®Ç�À�ãwÈ�É�¿oÊ � ª ¤ ¢ û £ �=¤-�o¥ ª ¤ ª � £ �
¾(¿sÀÂÁsÃbÄ�¯ ¡ p _-q�rg¯ËÅ�Ç�À�ã<È�É�¿sÊ �
û�¤ ¢lª �¤ ª  ª ¤- ª � ð
¾(¿sÀÂÁsÃbÄ�¯ ¡ © �7¡ ¯ËÅ®Ç=À�ãwÈxÉ�¿oÊ �,�=¤b�� £ ¥=¤ ±  ª ¤ ªoª=£�¢
¾(¿sÀÂÁsÃbÄ�¯ ¡ # �¼¡ ¯ËÅ�Ç�À�ã<È�É�¿oÊ £ �¤b, £ �=¤-�,� ª ¤ ªoð � ±
Ì�Í�Î-Ï�Ð çÒÑ�è)Ñ Ó=Õ Î-Ö]×�ØIÍ³Ú ßLÛ �x� Ý Û�Ý �ÂÁ Û �L��� ÝLÛ Á

Ì�Ï�à(Ð Ó Ý � ÝÒáfe çsÅ�ãwÁsìoÅZÅ®É�Å�ãwìsïÁ�É�è$Á�É�ìoÇ�Ã�Á
ãRè�ÈxÊ<À�ã<È"��Ç=ÀÂÈ�¿sÉ çsÁ�Ã�Ç�Å�ÊRãå¿�ã:¥ ªoªoªsª ÊwÁ
ätæ�Ã�Å�èÉ�Å®Ç�À�ãwÈ�É�¿oÊ
ÁsÉ�è§ÀÂé�Å®È,ã:ÁsÊ<Êw¿�â®È�Á�ÀÂÅ�èv!�É�ÁsÃPÊ<À¼Á]ÀÂÅZè�Å�ÀwÅ®âvÀ¼Á���ÃxÅgæ�Á
ã<ÀwÈ�â®ÃxÅ®ÊÈ�É�Àwé�Å [NÇ�ã�ã<¿mî5Ê K�RpG�Y�� äg¿�è�Å®Ãäî5È�ÀÂéÉ�¿
Å®É�Å�ãwì�ïeÀÂé�ã<Å®Êwé�¿oÃ�èÒ¤
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?5@ A�@ÈÇ �$KNM��RHm�d����KNO���K Es���5��KF¶·�¹¸�º~»�¼X½��¤�`�4X����6�RF���� F��6�4X��H�
¾�é�Å4ÀÂé�ÅRÀw¿sÀ¼ÁsÃ´É�Å®Ç=À�ãwÈxÉ�¿~Å®É�Å�ãwì�ï0ÁsÊ�â�Á�Ã�â®Ç�Ã�Á�ÀwÅ®è��lïºÀwé�Å:Ä�¯ ¡ Ä=Ç�æ³Å�ã<É�¿-çsÁ�oÔ¿sÉnÀwÅ¢$CÁ
ãwÃx¿«È�Ê��=¤b ªx�
£-ª ¸a� Å�ãwìoÊh��î5é�È�â¼é ÈxÊPÈ�è�Å�ÉnÀwÈ�â®ÁsÃ�ÀÂ¿ÀÂé�ÅËÅ�
=æ³Å®â�ÀwÅ®è½ã<Å®Ê<Ç�ÃxÀ�'nÇ�¿sÀÂÅ�èi�lïg[�Ç�ã:ãw¿-î5Ê K�RmG�Y�� { û ª�} ¤ä¾�é�ÅËÁ-çsÅ�ã��
ÁsìoÅÉ�Å®Ç=À�ãwÈxÉ�¿tÅ®É�Å�ãwìoÈxÅ®ÊËÁ
ãwÅ:ÁsÃxÊw¿ZÈ�É0Å�
=â�Å®Ã�ÃxÅ®ÉlÀ Ásì�ãwÅ�Å�ätÅ®ÉlÀ5î5ÈxÀwé Àwé�Åæ�Ç6��ÃxÈ�Êwé�Å®è0çsÁ�Ã�Ç�Å�Ê®¤�¾(Á���ÃxÅ5û�¤-�
ÊwÇ�äRä Á1ãwÈ".�Å®ÊCÀwé�Åâ®¿�ätæ�Á
ã<È�Êw¿sÉe¿sã(Àwé�Å®Ê<Å:ç�ÁsÃxÇ�Å®Ê�¤

¦ Ï�ÖmÏ5§ Ó Î Ó Ö ¨ Õ Ö]ÖmÍ2É Ú Ì í ×ÙÚ�©�Í³Ö«ªC Ï�Ð ÕbÓ C Ï�Ð ÕIÓl _]` s ¬q�¬q®�¯ ª ¤²¥ ð � �5£-ª ¸a� ª ¤µ¥ ð � �5£-ª ¸a�l _�` s ¬qT¬q®9¯ ª ¤²¥ £�ðv�5£-ª ¸a� ª ¤µ¥ £-ð¡�5£-ª ¸a�l0° _mq�± s ¬q�¬q®�¯ £ ¤1�� �5£-ª ¸a� £ ¤-��l¥ �5£-ª ¸a�lrq8s ¬qT¬q®�¯ ��¤- ª¡�5£-ª ¸a� �=¤b ªoª¡�5£-ª ¸a�rTl _]` u �¤b�oÔÅ�ë �¤ ð  ¢ oÔÅ�ë² l _�` ³ £o£ ¤þû�oÔÅ�ë £s£ ¤Xû,� ª oÔÅ�ë² l¢° _-q�± ³ £ ¥=¤ ¢ oÔÅ�ë £ ¥=¤ ±s±s¢ oÔÅ�ë
Ì�Ï�à(Ð Ó Ý �ÂÁ á $�¿�ätæ�Á
ãwÈxÊw¿oÉt¿sãbÊ<Ç�æ´Å�ãwÉ�¿-ç�Á8Ê<¿oÇ�ãwâ�ÅRæ�Á
ãwÁ
ätÅ�ÀÂÅ�ãwÊWè�Å�ÀwÅ�ã:ägÈxÉ�Å®èºÇ�ÊwÈ�É�ìíÀÂé�Å4Ä�¯ ¡ Ê<Ç�æ³Å�ã9�
É�¿-çsÁZìoÅ�É�Å�ãwÁ�ÀÂ¿�ã5Á�É�è [NÇ�ã�ã<¿mî5Ê K�R¾G�Y�� æ�Ç6��Ã�È�Ê<é�Å®èeç�ÁsÃxÇ�Å®Ê¢{ û ª=} ¤

¾I¿ â¼é�Á1ãÂÁsâvÀÂÅ�ã<È".�Å ÀÂé�ÅºÄ�¯ ¡ è�ÅvÀÂÅ�â�ÀÂ¿
ã(�&[�Ç�ã�ãw¿-î5Ê K�R`G�Y�� Ç�ÊwÅ £�� ÀÂ¿oÉ�É�Åº© �7¡ ÁsÉ�è £ ¤Xû � ÀÂ¿oÉ�É�Å
# �v¡ Á�Ê«ÀÂé�ÅºÀÂÁ
ãwìoÅvÀ~ço¿oÃxÇ�ätÅ®ÊZÁsÉ�è�ÁsÃxÊw¿�È�ägæ³¿oÊwÅºÁU¥xo Å�ë è�Å�ÀwÅ®âvÀÂ¿�ã~ÀÂé�ãwÅ®Ê<é�¿oÃxè�¿sÉiÁ�Ã�Ã�â¼é�Á
ãwìoÅ�è
â®Ç�ã:ãwÅ®ÉlÀ ÁsÉ�è Å®Ã�ÁsÊ<ÀwÈ�â�Ê<â�Á�À<ÀÂÅ�ã<È�É�ì�ã<Å�ÁsâvÀÂÈ�¿sÉ�Ê®¤|jBÉ ¿�ãwè�Å�ãºÀÂ¿�â®¿
ägæ�Á1ãwÅ ÀÂ¿¹Àwé�Å§æ�Ç6��ÃxÈ�Êwé�Å®è ç�ÁsÃ�Ç�Å�Ê(�
ÀÂé�Å�ÊwÅ~æ�Á
ãwÁ
ätÅ�ÀÂÅ�ãwÊ ÁsÊ îNÅ®Ã�Ã(ÁsÊ Àwé�Å«â�ãw¿oÊ<ÊRÊwÅ�â�ÀÂÈx¿oÉ�ÊRæ�ãwÅ®Ê<Å®ÉlÀÂÅ�èUÈxÉk{ û ª=} Á
ãwÅíÇ�ÊwÅ�èÈxÉÔÀwé�Å«ÊwÇ�æ´Å�ãwÉ�¿-ç�Á
ìoÅ®É�Å�ãÂÁ�Àw¿�ã®¤ó¾óÁ���Ã�Å4û�¤ ð Ê<é�¿-î5Ê�É�Å�Ç�À�ã<È�É�¿:â®¿oÇ�ÉnÀwÊNâ�¿�ätæ�Á
ãwÈxÉ�ìâ®¿oÇ�ÉnÀWç�ÁsÃ�Ç�Å®Ê&ãå¿�ã"ãwÅ®Ásâ�ÀwÈ�¿oÉ�ÊPæ�ÇH��Ã�ÈxÊwé�Å�è
�nït[NÇ�ã�ã<¿mî5Ê K�ROG�Y�� { û ª�} Á�É�ègâ�¿oÇ�ÉlÀPç�ÁsÃ�Ç�Å�ÊPâ�ÁsÃxâ®Ç�Ã�Á�ÀÂÅ�ètÇ�ÊwÈ�É�ìÀwé�Å5ÊwÇ�æ³Å�ã<É�¿-ç�ÁíìoÅ�É�Å�ãwÁ�ÀÂ¿�ãäî5È�ÀÂéZÀÂé�Å�È,ã
æ�Á
ãÂÁ1ägÅvÀÂÅ�ã<Ê®¤(¾�é�Å�ã<Å�È�ÊbçoÅ�ã ï«ìo¿�¿�è«Ásì�ã<Å®Å�ägÅ�ÉnÀO�´ÅvÀBî�Å�Å®É~ÀÂé�ÅNÀBî�¿6��î5é�È�â¼é~ÈxÉ�è�È�â®Á�ÀÂÅ�Ê(Àwé�Á�ÀóÀwé�ÅÆät¿=è�Å®Ã
é�ÁsÊ´�´Å�Å®É È,ätæ�Ã�Å�ägÅ�ÉlÀÂÅ®è0â�¿�ã�ã<Å®â�ÀwÃxï È�ÉeÀÂé�ÅìoÅ�É�Å�ãwÁ�ÀÂ¿
ã®¤
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yºÓ Ï54sÎ-×�Í³Ø yºÓ Ï54sÎm×åÍ³Ø ¨ Õ ÖmÖmÍ�ÉgÚ Ì í ×ÙÚ�©�Í¬Ö=ª
yºÓA@ ×�Í³Ø ì Í Õ Ø´ÎmÚ ì Í Õ Ø´ÎmÚDFEHG�I�J2K3LMDON2I IPK�Q5RTS �5�l�I�����n� �l�l�l�����v�´�l�n�l� ��� �l�l�l���¬�<�´�l�n�l���s�

_=`ba�ced�fta½h j # �7¡ ±o±�£ ±o±oª ¤ ¢ û
_]`Lai¦«d c8a§c8aih�¨ © �7¡ ð�£ ¤b ð �=¤ £ 
_=`ba�¦~d�fta�fgaih-j © �7¡ û�û�¤-� û�û�¤ ¢ û
_]`�a ¡ dV*Zah ¨ © �7¡ £ ¤ £ � £ ¤ £-ð
_=`�a ¡ d°¯Ra§h j © �7¡ £ ¤ ¢s¢ £ ¤ ¢o¢
_]`�a ¡ dV*Zah ¨ # �7¡ �=¤ £s£ �=¤ £-ª
_=`�a ¡ d°¯Ra§h-j # �7¡ �=¤²¥� �=¤µ¥
û

W K�N�RXI�G�Y+DON�I I�K�Q5RTS �5�l�I�����n� �¬�����µ���¼�L�s���l� �¬�����µ�¬���L�s���l�
_]`Lai¦«d _]`ba�c8a�f © �7¡ ± ¥=¤-� ± ¥=¤ ªs¢
_=`ba�¦~d _=`ba§c8aGf © �7¡ ± �=¤-� ± �=¤-� ¢
_mq�s ¶Nai¦«d _-q\s ¶Na�c~aGf © �7¡ � ªoª £-ª ¥=¤þû,
_�q�s ¶Nai¦~d _=q�s ¶Na§c8a�f © �7¡  ¢ ¤ ¢ û

[ Y�G=\�RX]T^`_�^3G�R�RaK�I ]�Q2J�S �5�l�I�����n� �m� �-�����®�³���s� �m� �m»v���o�n���n�
_]`Laih�¨ed _m`baih�¨ © �7¡ ¢ ¤ ± ¥ ¢ ¤ ± ¥
_=`ba�h�¨0d _�`ba�h�¨ © �7¡ £ ¤ ª � £ ¤ ªoð
_mq�s ¶Naih ¨ d _mq�s ¶Ca�h ¨ © �7¡ �=¤ ± û £ ¤ £-ð
_�q�s ¶Naih�¨ed _�q�s ¶�aih�¨ © �7¡ £ ¤ £-ð
_]`Laih�¨ed _m`baih�¨ # �7¡ �=¤ ðs± �=¤-� ±
_=`ba�h�¨0d _�`ba�h�¨ # �7¡ £ ¤- ± £ ¤b��
_mq�s ¶Naih�¨ed _mq�s ¶Ca�h�¨ # �7¡ ¢ ¤1�s¥ �=¤ £-ª
_�q�s ¶Naih�¨ed _�q�s ¶�aih�¨ # �7¡ �=¤ £-ª

¾I¿sÀ¼Á�ÃbÄ�¯ ¡ _]`5¯ËÅ�Ç�À�ã<È�É�¿sÊ £-± �=¤²¥1û £-± �=¤µ¥�
¾I¿sÀ¼Á�ÃbÄ�¯ ¡ _=`5¯ËÅ�Ç�À�ã<È�É�¿oÊ ¢o¢�£ ¤- ± ¢o¢�£ ¤ £ ¥
¾I¿sÀ¼Á�ÃbÄ�¯ ¡ p _mq�rt¯ËÅ®Ç=À�ãwÈxÉ�¿oÊ � ª û�¤Xû £ � ª û�¤-� £
¾I¿sÀ¼Á�ÃbÄ�¯ ¡ © �7¡ ¯ÆÅ®Ç�À�ãwÈ�É�¿oÊ ¢l±=£ ¤ ±  ¢l±�£ ¤ ¢ 
¾I¿sÀ¼Á�ÃbÄ�¯ ¡ # �v¡ ¯ÆÅ®Ç�À�ãwÈxÉ�¿oÊ ±s¢ �¤1� £ ±s¢lð ¤b��
Ì�Í�Î-Ï�Ð çÒÑ�è)ÑÔÓ�Õ Î-Ö]×ÙØbÍ³Ú Á ÞLÛ � Û � Á Þ �L� � Ý

Ì�Ï�à(Ð Ó Ý � ÞÒá $�¿
ägæ�Á1ãwÈ�Ê<¿oÉº¿sã(É�Å�Ç�À�ã<È�É�¿~â�¿oÇ�ÉlÀÂÊ�ãå¿�ã5Á«Ê<Ç�æ´Å�ãwÉ�¿-ç�ÁtÁ�À £-ª�� æ´ââ®ÁsÃ�â�Ç�Ã�Á�ÀwÅ®èeÇ�Ê<È�É�ì«Àwé�Å
Ä�¯ ¡ Ê<Ç�æ´Å�ãwÉ�¿-ç�Á§ìoÅ®É�Å�ãÂÁ�Àw¿�ã~ÁsÉ�è	çsÁ�Ã�Ç�Å�Ê«æ�Ç6��ÃxÈ�Ê<é�Å®èÊ�lïG[�Ç�ã�ãw¿-î5Ê K�R0G�Y�� { û ª=} ¤U¾�é�Åeæ�Á
ãÂÁ1ägÅvÀÂÅ�ã<Ê
Ç�Ê<Å®èÊ�lï§ÀÂé�Å ÁsÇ�ÀÂé�¿�ãwÊ:ÀÂ¿ Ê<È,ä«Ç�Ã�Á�ÀwÅtÉ�Å®Ç�À�ãwÈ�É�¿ È�ÉlÀwÅ�ãÂÁ�â�ÀÂÈx¿oÉ�Ê:È�ÉÀÂé�ÅºÄ�¯ ¡ è�ÅvÀÂÅ�â�ÀÂ¿
ã8î�Å�ãwÅºÇ�ÊwÅ®èUÀÂ¿
â�Á�Ã�â®Ç�Ã�Á�ÀwÅNÀÂé�ÅCçsÁ�Ã�Ç�Å�ÊäÈ�É«Àwé�ÅCÃ�Á�Ê<À&â�¿oÃ�Ç�ätÉÒ¤ jBÉ�Ê<ÀwÅ�ÁsèZ¿sã³Ê<æ´Å�â®Èxã�ï�ÈxÉ�ìRÀÂé�Å�É�Ç�ä��´Å�ã&¿sã³É�Å®Ç=À�ãwÈxÉ�¿4â®¿sÇ�ÉlÀÂÊ
ãå¿�ã5Å�Á�â¼é È�É�è�Èxç�È�è�Ç�ÁsÃ3ã<Å�ÁsâvÀÂÈ�¿sÉ��¬[�Ç�ã:ãw¿-î5Ê K�R�G�Y�� æ�ãw¿-ç�È�è�Å¿oÉ�ÃxïºÀwé�Åíâ�¿oÇ�ÉlÀËÊwÇ�ä+ãå¿�ãÆÁZâ®Å�ã<À¼Á�È�É0ÀBï=æ³Å
¿sã(È�ÉlÀÂÅ�ãÂÁsâvÀÂÈx¿oÉ0È�ÉeÊw¿
ägÅâ�Á�ÊwÅ®Ê�¤
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?5@ A�@�Ë Ek�d�RFIO4O)Y K��4FIX��

e ÊÀÂé�Å�ät¿=è�Å�Ã&È�É�æ�Ç�Àè�Á�ÀÂÁ0Àw¿ Àwé�ÅgÄ�¯ ¡ Ê<Ç�æ³Å�ãwÉ�¿mç�Á ìoÅ®É�Å�ãÂÁ�Àw¿�ã(�IÊwÇ�æ´Å�ãwÉ�¿-ç�ÁÔÊ<¿oÇ�ãwâ�Å���Ç�
§ç�ÁsÃ�Ç�Å�Ê(�
Å('nÇ�Èxç�ÁsÃxÅ®ÉlÀ�ÀÂ¿«Àwé�Å���Ç�
eè�Åh!�É�Å®è��nï��+'nÇ�Á]ÀÂÈ�¿sÉT¥=¤ £ ��Á1ãwÅRæ�ã<¿-ç=Èxè�Å®è0ãå¿�ã�Á«è�È�Êwâ�ãwÅvÀÂÅÊwÅvÀ5¿sãbÀÂÈ,ätÅ4ÁsÉ�è
Å®É�Å�ãwìsïeç�ÁsÃxÇ�Å®Ê0{ £-ª û } ¤

Ý � ß �x�Ò� Û ¨«Ö ÕbÓ Ø(Ø�Û � éÍÌ é ÍÏÎ Ó Ð
[�Å�ãå¿�ã<ÅWÁÆè�ÅvÀÂÅ�â�ÀÂ¿
ãIÅ�É�Å�ã<ìsï4ÀÂé�ãwÅ®Ê<é�¿oÃxèíÈxÊbÁsæ�æ�ÃxÈ�Å®èÐ�s^ ±s¢lª É�Å�Ç�À�ã<È�É�¿5Å�çsÅ®ÉlÀÂÊóÁ
ãwÅPÅ 
�æ³Å®âvÀÂÅ�è«È�É4ÀÂé�Å�Ä=¯ ¡
è�Å�ÀwÅ®â�Àw¿�ã«ÈxÉUÀÂé�Å&!�ã<Ê<À ± ¤²¥0Ê«Á�ã�ÀwÅ�ã8â�¿�ãwÅgâ®¿oÃxÃ�Ásæ�ÊwÅ~�´Å�ìoÈ�É�Êíãå¿�ãíÁÔÊ<Ç�æ´Å�ãwÉ�¿-ç�Á�Á�À £-ª%� æ³âeÁsâ�â®¿�ã<è�È�É�ì
ÀÂ¿GÀÂé�ÅU[MãwÇ�Å®É�É £ ¥·o%Ì ät¿=è�Å®Ã ¤ ¡ ã8Àwé�È�ÊeÀw¿sÀ¼ÁsÃ��0û���¤ ð k ¿sã8Àwé�Å§É�Å®Ç�À�ãwÈxÉ�¿oÊ È�É ÀÂé�ÅÊwÇ�æ´Å�ãwÉ�¿-ç�Á
ÊwÈ�ìsÉ�ÁsÃ4È�ÉlÀwÅ�ãÂÁ�â�À0ç�È�ÁGâ¼é�Á
ãwìsÅ®èþâ�Ç�ã�ã<Å®ÉlÀ ÈxÉlÀÂÅ�ãwÁsâ�ÀwÈ�¿oÉ�Ê(�f�
û=¤ ¢ k ç=È�Á�É�Å®Ç�À�ãÂÁsÃâ®Ç�ã�ãwÅ�ÉlÀ È�ÉlÀwÅ�ãÂÁ�â�ÀÂÈx¿oÉ�Ê
ÁsÉ�è¥=¤ ð k ÀÂé�ã<¿oÇ�ìoé Å®Ã�Á�Ê<ÀÂÈxâ8Ê<â�Á�À<ÀÂÅ�ã<È�É�ì È�ÉlÀÂÅ�ãÂÁsâvÀÂÈ�¿sÉ�Ê®¤ e Ã,ät¿oÊ<ÀËé�ÁsÃ�ã&¿sã&Àwé�Å«É�Å�Ç�À�ã<È�É�¿oÊËÈ�ÉlÀÂÅ�ãÂÁsâvÀ4È�É
ÀÂé�Å0© �7¡ ço¿sÃ�Ç�ätÅ��äÉ�Á
ägÅ�Ãxï ¢ û�¤ ð k��äî5é�È�ÃxÅe¥ ± ¤1�ok�Á
ã<Åºæ�ãwÅ�ÊwÅ�ÉnÀtÈxÉ$ÀÂé�ÅÅ# �7¡ ço¿oÃxÇ�ägÅ�¤ £ �¤ ¢ kT¿sã
ÀÂé�ÅeÊ<Ç�æ´Å�ãwÉ�¿-ç�Á�É�Å®Ç=À�ãwÈxÉ�¿oÊ«ÈxÉlÀÂÅ�ãwÁsâ�ÀwÈ�É�ì È�É	ÀÂé�Å0Ä�¯ ¡ è�Å�ÀwÅ®âvÀÂ¿�ãZÁ
ã<Å0_]`íÉ�Å®Ç=À�ãwÈxÉ�¿oÊh�Ôû ± ¤1�sk�Á1ãwÅ _=`
É�Å®Ç�À�ãwÈxÉ�¿oÊÁsÉ�è £ ��¤ ¢ k Á
ãwÅ p _mq�reÉ�Å®Ç�À�ãwÈxÉ�¿oÊ®¤8¾óÁ���Ã�Å�û�¤beÊwÇ�äRä Á1ãwÈ".�Å®Ê Àwé�Å~ÉnÇ�ä��³Å�ã¿sãWÊwÇ�æ´Å�ãwÉ�¿-ç�Á
É�Å®Ç�À�ãwÈxÉ�¿oÊ�Å 
=æ´Å�â�ÀÂÅ�è0È�ÉZÀÂé�ÅÄ=¯ ¡ è�ÅvÀÂÅ®âvÀÂ¿�ã�Ç�ÊwÈxÉ�ìíÀwé�ÅR[Mã<Ç�Å®É�É £ ¥�oMÌQäg¿�è�Å®Ã�ãå¿�ãNÁ8Ê<Ç�æ´Å�ãwÉ�¿-ç�Á«Á�À
£-ª�� æ³âs¤ e ÊÆî5È�ÀÂé0ÀÂé�ÅÀBîN¿ ìoÅ�É�Å�ã<È�â(äg¿�è�Å®ÃxÊ�â®¿oÉ�ÊwÈ�è�Å�ãwÅ�è Êw¿Zã�Á
ãh�¬Àwé�Å:É�Ç�ä��´Å�ã5¿sãäâ�¿oÇ�ÉlÀÂÊËÅ�
=æ´Å�â�ÀwÅ®è
è�Ç�ÅíÀw¿i# �v¡ ät¿oÃ�Å�â®Ç�ÃxÅ®Ê5È�É0ÀÂé�Å8© �¼¡ çs¿oÃ�Ç�ätÅÈ�ÊÆâ®¿oÉ�ÊwÈ�è�Å�ãwÅ�èÔÀw¿i�³ÅíÉ�Å�ìoÃ�ÈxìoÈ"��Ã�Å~� ª ¤ ª �Zâ�¿oÇ�ÉlÀÂÊÆãå¿�ãÆÁ
ÊwÇ�æ³Å�ã<É�¿-çsÁ Á�À £�ª�� æ³â~¿�ã ª ¤ ª � £ k ¿sãPÀwé�Å«ÀÂ¿sÀÂÁsÃóÊ<È�ìoÉ�ÁsÃ��7¤8Ä�È�É�â�Å«ÀÂé�ÈxÊRÊwÈxìoÉ�ÁsÃ(è�¿=Å�Ê4É�¿sÀ4Å 
�ÀÂÅ®É�èUãå¿�ã
ÀÂé�Å ãåÇ�Ã�Ã³Å�
=æ´Å�â�ÀwÅ®è0è�Ç�ãwÁ�ÀÂÈx¿oÉ��nÀÂé�Å ãDãwÁsâ�ÀwÈ�¿oÉ�Ê¾'nÇ�¿sÀwÅ®è0Á��³¿-çoÅRè�¿~É�¿sÀCÉ�Å�â®Å�ÊwÊÂÁ1ãwÈ�Ã�ï é�¿oÃ�è ãå¿
ãNÀÂé�Å ÀÂ¿sÀÂÁsÃ
��Ç�ãwÊ ÀZÊwÈxìoÉ�ÁsÃÙ¤xjBÉ�æ�Á
ã<ÀwÈ�â®Ç�Ã�Á
ãh�(ÀÂé�Å p _mq�r�ÊwÈxìoÉ�ÁsÃWÈ�Ê«Å 
=æ´Å�â�ÀÂÅ�è�Àw¿§Ásâ®â�Ç�ä«Ç�Ã�Á�ÀÂÅ�äg¿�ã<Å â�¿oÇ�ÉlÀÂÊZ¿-çoÅ�ã
ÀÂÈ,ätÅ Àwé�ÁsÉ0ÀÂé�Åâ®¿
ã�ãwÅ�Êwæ³¿oÉ�è�ÈxÉ�ìg_]`5ÁsÉ�è _=`�Ê<È�ìoÉ�ÁsÃ�Ê�¤

e Ê�î5ÈxÀwéºÀÂé�Å [�Ç�ã:ãw¿-î5ÊKäg¿�è�Å�ÃT�lÀÂé�Å²ãwÅ®Ã�Á�ÀÂÈ�çoÅËâ®¿oÉlÀ�ã<È"��Ç=ÀÂÈ�¿sÉ ¿sãLÀwé�Å0ãwÅ®Ásâ�ÀwÈ�¿oÉ�Ê�È�Élçs¿oÃxç�È�É�ì«¿�
=ï�ìoÅ�É
È�Ê�Ê�ägÁsÃxÃ�È�ÉeÀwé�Å:[MãwÇ�Å�É�É £ ¥~oMÌØät¿�è�Å®ÃÙ¤OjBÉ Àwé�Å`!�ãwÊ À ± ¤²¥«ÊÆÁ�ã�ÀwÅ�ãCÀÂé�Å:ÈxÉ�ÈxÀwÈ�Á�ÀwÈ�¿oÉg¿sã(â®¿�ã<Å:â�¿oÃ�Ã�Ásæ�Ê<Å��
¢ É�Å®Ç�À�ãwÈ�É�¿gÈxÉnÀwÅ�ãwÁsâ�ÀwÈ�¿oÉ�Ê5Á1ãwÅ4Å�
=æ³Å®âvÀÂÅ®èÐ�³î5é�Èxâ¼éÔâ�¿�ätæ�ãwÈxÊwÅ £ ¤ ± k ¿�ã(Àwé�Åâ�ÁsÃxâ®Ç�Ã�Á�ÀÂÅ�è Ê<È�ìoÉ�ÁsÃ ¤
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yºÓ Ï54sÎm×åÍ³Ø yºÓ Ï54sÎ-×�Í³Ø zzì Í Õ Ø´Î-Ú z³ì Í Õ Ø´Î-Ú
yºÓA@ ×åÍ´Ø B<Ï�Ð�ÐWÎm×X§ Ó�� B {~}��L�x� Ú �DFEHG�I�J2K3LMDON�I I�K�Q5RTS �5�l�(� �C�n� ���n���l»v�����l�s�µ��� �l�n���=�¼�(�m»l���]�

_�`ba§c d�f a�h-j # �v¡ £ û ¢ ¤bl¥ � ð ¤-� ±
_]`ba�¦~d c8a�c«a�h�¨ © �7¡ ± û�¤bl¥ � £ ¤-�
û
_�`bai¦8d fga�fta�h-j © �7¡ �o¥=¤ ðoð £o£ ¤ £ �
_]`�a ¡ dÑ*Za§h�¨ © �7¡ ª ¤ ± û ª ¤-� ¢
_�`�a ¡ d°¯Ra§h-j © �7¡ ª ¤ ¢lª ª ¤ £-ð
_]`�a ¡ dÑ*Za§h�¨ # �v¡ ª ¤þû, ª ¤ ¢ ¥
_�`�a ¡ d°¯Ra§h-j # �v¡ ª ¤-�
û ª ¤ ±s¢

W K�N2RXI3G�Y¿DON2I IPK�Q5RTS �5�l�(� �C�n� �l�n�µ�³�v���l���v� �n»l�����¼�L�s�µ���
_]`ba�¦~d _m`ba§c8aGf © �7¡ £ ¥=¤ ðoª �¤ ±�£
_�`bai¦8d _�`ba�c8a�f © �7¡ £ �=¤ ðs¢ �=¤-�,�
_mq�s ¶Ca�¦«d _mq�s ¶�a§c8a�f © �7¡ � ð ¤-� ¢ £o£ ¤ ðoª
_=q\s ¶Na�¦«d _nq\s ¶Na�c«aGf © �7¡ � ¢ ¤b ¢ £-ª ¤ ± �
_mq�s ¶Ca ÿ�· ¡ d _mq�s ¶�a ÿ�¸ ¡ a§fga¹� © �7¡ ª ¤ ª û ª ¤ ª �
_ q\s ¶ a ÿ�· ¡ d _=q\s ¶Na ÿ�¸ ¡ a�ftaG� © �7¡ ª ¤ ª û ª ¤ ª �
_mq�s ¶Ca ÿ�· ¡ d _mq�s ¶�a ÿ�¸ ¯�aºc«aG� © �7¡ ª ¤-�,� ª ¤ ªoð
_=q\s ¶Na ÿ�· ¡ d _=q\s ¶Na ÿ�¸ ¯�aec8a¹� © �7¡ ª ¤-�,� ª ¤ ª 
_mq�s ¶Ca ÿ�· ¡ d _mq�s ¶�a ÿ�¸ ¡ a§f © �7¡ ª ¤-�,� ª ¤ £-ª
_=q\s ¶Na ÿ�· ¡ d _=q\s ¶Na ÿ�¸ ¡ a�f © �7¡ ª ¤-�
û ª ¤ £-ª
_mq�s ¶Ca ÿ�· ¡ d _mq�s ¶�a ÿ�¸ ¡ a§fga¹� # �v¡ ª ¤ £o£ ª ¤ ªs¢
_=q\s ¶Na ÿ�· ¡ d _=q\s ¶Na ÿ�¸ ¡ a�ftaG� # �v¡ ª ¤ £o£ ª ¤ ªs¢
_mq�s ¶Ca ÿ�· ¡ d _mq�s ¶�a ÿ�¸ ¯�aºc«aG� # �v¡ ª ¤ ¢�£ ª ¤ £ û
_ q\s ¶ a ÿ�· ¡ d _=q\s ¶Na ÿ�¸ ¯�aec8a¹� # �v¡ ª ¤ ¢�£ ª ¤ £ û

[ Y�G=\�R�]T^f_�^3G�RXR�K�I ]�Q2J�S �5�l�(� �C�n� �s�����<���s����»s� �n�������L�s��»®�
_]`ba�h�¨0d _]`Ia�h�¨ © �7¡ ¢ ¤ £  �=¤ ¢ ¥
_�`baih�¨ºd _�`baih�¨ © �7¡ £ ¤þû ª ª ¤-� ±
_mq�s ¶Ca�h�¨ºd _mq�s ¶Naih�¨ © �7¡ ª ¤µ¥ ð ª ¤-�,�
_=q\s ¶Na�h�¨0d _=q\s ¶Na�h�¨ © �7¡ ª ¤µ¥ ª ª ¤-� ±
_]`ba�h�¨0d _]`Ia�h�¨ # �v¡ �=¤ ðoð ¢ ¤þû��
_�`baih ¨ d _�`baih ¨ # �v¡ ± ¤ ª�£ £ ¤ ± �
_mq�s ¶Ca�h ¨ d _mq�s ¶Naih ¨ # �v¡ £ ¤ ª  ª ¤µ¥ £
_=q\s ¶Na�h ¨ d _=q\s ¶Na�h ¨ # �v¡ ª ¤b ¢ ª ¤ ¢o¢

¾(¿�À¼ÁsÃIÄ�¯ ¡ _m`5¯ËÅ®Ç=À�ãwÈxÉ�¿oÊ ûl¥=¤ ð � ±oð ¤ ðo±
¾(¿�À¼ÁsÃIÄ�¯ ¡ _�`�¯ÆÅ®Ç�À�ãwÈxÉ�¿oÊ � £�¢ ¤ ¢o¢ ,�¤þû,
¾(¿�À¼ÁsÃIÄ�¯ ¡ p _-qsrt¯ÆÅ®Ç�À�ãwÈ�É�¿oÊ ¥ ð ¤b�� � ¢ ¤ ±oð
¾(¿�À¼ÁsÃIÄ�¯ ¡ © �7¡ ¯ËÅ®Ç=À�ãwÈxÉ�¿oÊ £ ¥ ð ¤ ð � �
û�¤µ¥ ¢
¾(¿�À¼ÁsÃIÄ�¯ ¡ # �v¡ ¯ËÅ�Ç�À�ã<È�É�¿sÊ £-ðoª ¤ ± û ð û�¤ ± û
Ì�Í�Î-Ï�Ð çLÑUè Ñ Ó=Õ Î-Ö]×�ØIÍ³Ú c�c¬Ü � ßdc Û�Ý³ß � Ü �

Ì�Ï�à(Ð Ó Ý � ÜLá ¯ÆÅ®Ç�À�ãwÈxÉ�¿0â®¿oÇ�ÉlÀwÊ:ãå¿�ãRÁ0Ê<Ç�æ³Å�ãwÉ�¿mç�Á Á�À £-ª�� æ´âZâ®ÁsÃ�â�Ç�Ã�Á�ÀwÅ®è ãå¿�ãRÀwé�Åt[MãwÇ�Å®É�É £ ¥ÅoMÌ
ät¿=è�Å�ÃÒÇ�Ê<È�É�ì~ÀÂé�Å8Ä=¯ ¡ Ê<Ç�æ´Å�ãwÉ�¿-ç�ÁZìoÅ®É�Å�ãÂÁ�Àw¿�ã�î5ÈxÀwé É�¿gè�ÅvÀÂÅ�â�ÀÂ¿
ãÆÅ�É�Å�ã<ìsïeÀÂé�ãwÅ®Ê<é�¿oÃxèÒ¤



ñóò¬ô®õäöB÷¼ø 9lù½ú=ü«ý ú�ÿ õ&÷Âø3�����vô ü ÷ ÿ ö�ø ; ��� ú=;x> ��ô�� £-±�£

yºÓ Ï54sÎm×åÍ³Ø y Ó Ï64sÎm×�Í³Ø zzì Í Õ Ø³ÎmÚ z³ì Í Õ Ø´ÎmÚ
yºÓA@ ×åÍ´Ø B<Ï�Ð�ÐWÎm×X§ Ó�� B {~}��L��� Ú �DFEHG�I�J2K3LMDON2I�I�K�Q5RTS �5�o�(���C�l� �®���s�µ�¬���´�n�o�n���l� »l�l��»®�s�³���s�������

_�`ba§c d ftaih-j # �v¡ ±�£o£ ¤ ª û � ª �¤ ª 
_]`ba�¦~dTc«a�c8aih�¨ © �7¡ ðoð ¤þûl¥ ¥��¤ ª �
_�`bai¦8d fgaGftaih-j © �7¡ ¥ ± ¤b, ±�¢ ¤ ð 
_]`�a ¡ dV*Zah�¨ © �7¡ �=¤ ª�£ £ ¤ ª ¥
_�`�a ¡ d°¯ ah-j © �7¡ £ ¤-� ð ª ¤- ±
_]`�a ¡ dV*Zah�¨ # �v¡ ± ¤ ðoª £ ¤-�
_�`�a ¡ d°¯ ah-j # �v¡ ± ¤ ± û £ ¤1�1û

W K�N�RXI�G�Y�DON2I I�K�Q5R�S �5�o�(���C�l� �®�¬�n���s�®�³����»�� ���v�³� �m�v���l� �l�
_]`ba�¦~d _]`ba�c«aGf © �7¡ ± û�¤þû ð �s¥=¤Xû,�
_�`bai¦8d _�`La§c8a�f © �7¡ ± û�¤ ªoª � ± ¤²¥1û
_mq�s ¶�ai¦«d _mq�s ¶�a§c8a�f © �7¡ ± �¤ ª � � ð ¤ ðsð
_=q\s ¶Na�¦«d _�q\s ¶Na�c8a�f © �7¡ ±o± ¤-�
û � ¢ ¤ ðs±
_mq�s ¶�a ÿ�· ¡ d _mq�s ¶�a ÿ�¸ ¡ a�f a¹� © �7¡ ª ¤ £ � ª ¤ £�ª
_ q\s ¶ a ÿ�· ¡ d _=q\s ¶Na ÿ�¸ ¡ a�ftaG� © �7¡ ª ¤ £ � ª ¤ £�ª
_mq�s ¶�a ÿ�· ¡ d _mq�s ¶�a ÿ�¸ ¯ aec«aG� © �7¡ ª ¤þû ± ª ¤ ± �
_=q\s ¶Na ÿ�· ¡ d _=q\s ¶Na ÿ�¸ ¯�aºc«a¹� © �7¡ ª ¤þû ¢ ª ¤ ±sð
_mq�s ¶�a ÿ�· ¡ d _mq�s ¶�a ÿ�¸ ¡ a�f © �7¡ ª ¤-�� ª ¤ ¢ û
_=q\s ¶Na ÿ�· ¡ d _=q\s ¶Na ÿ�¸ ¡ a�f © �7¡ ª ¤-�
û ª ¤ ¢ ¥
_mq�s ¶�a ÿ�· ¡ d _mq�s ¶�a ÿ�¸ ¡ a�f a¹� # �v¡ ª ¤ ±�£ ª ¤ £�ð
_=q\s ¶Na ÿ�· ¡ d _=q\s ¶Na ÿ�¸ ¡ a�ftaG� # �v¡ ª ¤ ±�£ ª ¤ £�ð
_mq�s ¶�a ÿ�· ¡ d _mq�s ¶�a ÿ�¸ ¯ aec«aG� # �v¡ £ ¤ £  ª ¤1� ª
_ q\s ¶ a ÿ�· ¡ d _=q\s ¶Na ÿ�¸ ¯�aºc«a¹� # �v¡ £ ¤-�,� ª ¤1� £

[ Y�G=\�R�]T^f_�^3G�RXRaK�I�]�Q2J�S �5�o�(���C�l� ���s��»��<�³���s���=� �n���-�s���l�l���o�
_]`ba�h�¨0d _]`ba�h�¨ © �7¡ �=¤ ª ¥ ¥=¤ ± �
_�`baih�¨ed _=`baih�¨ © �7¡ �=¤µ¥ ð £ ¤ ð ¥
_mq�s ¶�aih�¨ed _-q\s ¶Na�h�¨ © �7¡ ª ¤-�,� ª ¤²¥��
_=q\s ¶Na�h�¨0d _=q�s ¶Naih�¨ © �7¡ ª ¤þû�� ª ¤²¥ ª
_]`ba�h�¨0d _]`ba�h�¨ # �v¡ £-± ¤-� ð £�ª ¤ ªs±
_�`baih ¨ d _=`baih ¨ # �v¡ ¢ ¤ ð û ± ¤ ¢ 
_mq�s ¶�aih ¨ d _-q\s ¶Na�h ¨ # �v¡ £ ¤ ± û £ ¤ ªsð
_=q\s ¶Na�h ¨ d _=q�s ¶Naih ¨ # �v¡ £ ¤ £ � ª ¤- ±

¾I¿sÀ¼ÁsÃIÄ=¯ ¡ _m`5¯ËÅ�Ç�À�ã<È�É�¿oÊ £ ¥ £ ¤ ¢ � £-ªs± ¤ ªsð
¾I¿sÀ¼ÁsÃIÄ=¯ ¡ _�`C¯ËÅ®Ç=À�ãwÈxÉ�¿oÊ ¢�£-± ¤þû ± �,�s¥=¤²¥��
¾I¿sÀ¼ÁsÃIÄ=¯ ¡ p _mq�rg¯ÆÅ®Ç�À�ãwÈxÉ�¿oÊ ð �=¤-� ð û ª ¤ ¢ �
¾I¿sÀ¼ÁsÃIÄ=¯ ¡ © �¼¡ ¯ËÅ�Ç�À�ã<È�É�¿oÊ ±oª ¥=¤µ¥,� � ªsð ¤- ±
¾I¿sÀ¼ÁsÃIÄ=¯ ¡ # �v¡ ¯ÆÅ®Ç�À�ãwÈ�É�¿oÊ ±s¢�£ ¤ ð û � ±sª ¤ £®¢
Ì�Í�Î-Ï�Ð çLÑUè Ñ Ó�Õ Î-Ö]×�ØIÍ³Ú Ý � Á´� c¬Þ � c¬Ü ����Á

Ì�Ï�à(Ð Ó Ý � Û � á ¯ËÅ�Ç�À�ã<È�É�¿tâ®¿oÇ�ÉnÀwÊËãå¿�ãÆÁtÊwÇ�æ³Å�ã<É�¿-çsÁgÁ�À £-ª�� æ³âíâ®ÁsÃ�â�Ç�Ã�Á]ÀÂÅ®è0ãå¿�ã�ÀÂé�Å«[Mã<Ç�Å®É�Ég�o¥io%Ì
äg¿�è�Å®Ã�Ç�ÊwÈxÉ�ì~ÀÂé�ÅíÄ�¯ ¡ ÊwÇ�æ³Å�ã<É�¿-ç�ÁgìoÅ�É�Å�ãwÁ�ÀÂ¿�ãCî5È�ÀÂé0É�¿tè�Å�ÀwÅ®âvÀÂ¿�ã5Å®É�Å�ãwì�ïeÀÂé�ã<Å®Êwé�¿oÃ�èÒ¤
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Ý � ß �x�Ò� ß ¨«Ö ÕIÓ ØIØ ß � éÒÌÊé ÍÏÎ Ó Ð
[�Åvãå¿�ãwÅWÁ5è�Å�ÀwÅ®â�Àw¿�ãbÅ®É�Å�ãwìsï4Àwé�ãwÅ�Êwé�¿sÃ�è:È�ÊbÁsæ�æ�Ã�È�Å�è���^(ûo¥ ª É�Å®Ç�À�ãwÈxÉ�¿ËÅvçoÅ�ÉnÀwÊäÁ
ã<ÅPÅ�
=æ´Å�â�ÀwÅ®è8ÈxÉ:Àwé�ÅNÄ�¯ ¡
è�ÅvÀÂÅ®âvÀÂ¿�ã�ÈxÉºÀÂé�Å�!�ãwÊ<À £ Ê5Á�ã�ÀÂÅ�ã�ÀÂé�Å4Ê À¼Á
ã À�¿sãIâ®¿
ãwÅ4â®¿sÃ�Ã�Á�æ�ÊwÅÆãå¿�ã�Á«ÊwÇ�æ´Å�ãwÉ�¿-ç�ÁgÁ]À £-ª�� æ³âÁsâ®â�¿�ãwè�ÈxÉ�ì
ÀÂ¿GÀÂé�Å$[Mã<Ç�Å®É�ÉÓ�o¥soMÌëäg¿�è�Å®ÃÙ¤ ¡ ãíÀÂé�ÈxÊeÀÂ¿sÀÂÁsÃT��� £ ¤ ð k ¿sãíÀÂé�Å§É�Å�Ç�À�ã<È�É�¿oÊ È�É Àwé�ÅUÊ<Ç�æ³Å�ãwÉ�¿mç�Á
ÊwÈxìoÉ�ÁsÃ4ÈxÉlÀÂÅ�ãwÁsâ�À0ç�È�ÁGâ¼é�Á
ã<ìoÅ®è â®Ç�ã:ãwÅ�ÉnÀ È�ÉlÀÂÅ�ãÂÁsâvÀÂÈx¿oÉ�Ê(�`� ± ¤ ± k ç�È�ÁGÉ�Å®Ç=À�ãÂÁ�Ã:â�Ç�ã�ã<Å®ÉlÀ ÈxÉlÀÂÅ�ãwÁsâ�ÀwÈ�¿oÉ�Ê
ÁsÉ�è ¢ ¤-lk Àwé�ãw¿oÇ�ìoé Å®Ã�ÁsÊ<ÀwÈ�âíÊwâ�Á]ÀwÀÂÅ�ãwÈxÉ�ìºÈ�ÉlÀwÅ�ãÂÁ�â�ÀÂÈx¿oÉ�Ê�¤ e Ã�äg¿oÊ À é�ÁsÃxã&¿�ã&ÀÂé�Å«É�Å®Ç�À�ãwÈ�É�¿oÊ ÈxÉnÀwÅ�ãwÁsâ�À4ÈxÉ
ÀÂé�Å0© �7¡ çs¿oÃ�Ç�ägÅ��äÉ�Á
ätÅ®Ã�ï ¢ ��¤1�ok��äî5é�ÈxÃ�Åº¥,�=¤ ð k Á1ãwÅºæ�ã<Å®Ê<Å®ÉlÀtÈ�É$Àwé�Å�# �v¡ ço¿sÃ�Ç�ätÅs¤¤� ± ¤ ¢ kT¿sã
ÀÂé�ÅeÊwÇ�æ³Å�ã<É�¿-çsÁ�É�Å�Ç�À�ã<È�É�¿sÊ«È�ÉlÀÂÅ�ãÂÁsâvÀÂÈxÉ�ì È�É	Àwé�Å0Ä�¯ ¡ è�ÅvÀÂÅ�â�ÀÂ¿
ãZÁ
ãwÅ0_m`8É�Å�Ç�À�ã<È�É�¿sÊ(�>û ± ¤blk Á
ãwÅ _�`
É�Å�Ç�À�ã<È�É�¿oÊËÁsÉ�è £ �=¤-�ok Á1ãwÅ p _mq�rgÉ�Å®Ç�À�ãwÈ�É�¿oÊ®¤N¾óÁ���Ã�Å(û�¤ £-ª Ê<Ç�äRä Á
ã<È".�Å®Ê�ÀÂé�Å:ÉnÇ�ä��³Å�ãÆ¿sãäÊ<Ç�æ³Å�ãwÉ�¿mç�Á
É�Å�Ç�À�ã<È�É�¿oÊNÅ�
=æ³Å®â�ÀwÅ®èeÈxÉgÀÂé�Å4Ä�¯ ¡ è�Å�ÀÂÅ�â�Àw¿�ãCÇ�Ê<È�É�ì:ÀÂé�Å [MãwÇ�Å�É�É��o¥¢oMÌ�ät¿=è�Å�Ã�ãå¿�ã�ÁíÊwÇ�æ³Å�ã<É�¿-çsÁ8Á�À
£-ª�� æ³âs¤ e ÊNî5ÈxÀÂégÀÂé�Å4[NÅ�Ásâ�¿�ä Á�É�è ëP¿oìoÅ�Ãiät¿=è�Å®ÃT�lÀwé�ÅRÉnÇ�ä��³Å�ãC¿�ãbâ®¿oÇ�ÉlÀwÊ�Å�
=æ´Å�â�ÀwÅ®è0è�Ç�Å Àw¿)# �v¡
ät¿oÃ�Å�â®Ç�ÃxÅ®ÊWÈ�É Àwé�Å4© �7¡ ço¿sÃ�Ç�ätÅ ÈxÊ�â®¿sÉ�ÊwÈxè�Å�ã<Å®èºÀÂ¿��´ÅËÉ�Å®ìoÃxÈ�ìoÈ	��Ã�Å¢� ª ¤ £®¢ â®¿sÇ�ÉlÀÂÊCãå¿�ã�Á8ÊwÇ�æ³Å�ã<É�¿-ç�Á~Á�À
£-ª)� æ´â¿�ã ª ¤ ª �,�sk ¿sãIÀÂé�Å4Àw¿sÀ¼ÁsÃ�ÊwÈ�ìsÉ�ÁsÃ��7¤

¾�é�Å:é�È�ìoé�Å�ãCÅ�É�Å�ã<ìoÈ�Å�ÊÆÈxÉºÀÂé�Å:[Mã<Ç�Å®É�Ég�o¥~oMÌUät¿=è�Å®Ã3ätÅ�ÁsÉeÀwé�Á�À�ãwÅ®Ásâ�ÀwÈ�¿oÉ�Ê�È�Élço¿oÃ�ç�È�É�ì~¿�
�ï�ìoÅ®É
î5È�ÃxÃoâ®¿sÉnÀ�ãwÈ	��Ç�ÀÂÅ>ät¿�ãwÅPÉ�Å�Ç�À�ã<È�É�¿ÆÈ�ÉlÀÂÅ�ãÂÁsâvÀÂÈx¿oÉ�ÊLÀÂ¿ÆÀÂé�ÅW¿-çoÅ�ãwÁsÃ�ÃoÀw¿sÀ¼Á�Ã ¤I[�Å�ãå¿
ãwÅPÀÂé�ÅW¿oÉ�Ê<Å�Àä¿�ã6��Ã�Ásâ � é�¿oÃxÅ
ãå¿�ã:ä Á�ÀwÈ�¿oÉ«Á�À £ ÊWÁ�ã�ÀwÅ�ãPâ®¿�ã<Å5â®¿oÃxÃ�Ásæ�Ê<Å��nÁRÀÂ¿�À¼ÁsÃ�¿sã £ �RÈ�ÉlÀwÅ�ãÂÁ�â�ÀÂÈx¿oÉ�ÊPÈ�Ê&Å 
=æ´Å�â�ÀÂÅ�è��=î5é�È�â¼étâ®¿oÉ�Ê ÀÂÈ�ÀÂÇ�ÀwÅ®Ê
�=¤þûlk ¿sãbÀÂé�Å4Å�ÉnÀwÈ,ã<ÅRÊwÈxìoÉ�ÁsÃÙ¤ä¾�é�È�Ê�È�ÊCÊ ÀÂÈ�ÃxÃ�Á+ä8Ç�â¼é0Ê�ägÁsÃ�ÃxÅ�ãWâ®¿oÉlÀ�ã<È"��Ç=ÀÂÈ�¿sÉ ÀÂé�Á�ÉeÈ�ÊCæ�ã<Å®è�Èxâ�ÀwÅ®è0È�É Àwé�Å
[�Å®Ásâ®¿�ä+ÁsÉ�è0ëP¿oìoÅ®Ãiäg¿�è�Å®ÃÙ¤

?�@BAC@ ? Ô�� F �8FIO��iÕK¿�5ÖvF�� Y K��4FIX
e ÊÀÂé�ÅRät¿�è�Å®Ã&ÈxÉ�æ�Ç�Àè�Á]À¼ÁeÀÂ¿0ÀÂé�ÅgÄ�¯ ¡ ÊwÇ�æ³Å�ã<É�¿-ç�ÁÔìoÅ�É�Å�ãwÁ�ÀÂ¿�ãh�(Ê<Ç�æ³Å�ãwÉ�¿mç�Á Êw¿oÇ�ã<â®Å~��Ç�
§ç�ÁsÃxÇ�Å®Êh�
Å('nÇ�È�ç�ÁsÃ�Å�ÉnÀ�Àw¿«ÀÂé�Å���Ç�
0è�Å�!�É�Å®è��lïÅ�m'nÇ�Á�ÀÂÈx¿oÉ)¥=¤ £ ��Á
ãwÅ æ�ãw¿-ç�È�è�Å�è ãå¿
ã�Á«è�È�Ê<â�ã<Å�ÀÂÅÊ<Å�À5¿sãbÀÂÈ�ägÅRÁsÉ�è
Å®É�Å�ãwì�ïeçsÁ�Ã�Ç�Å�Ê0{ £-ª � } ¤

[�Å�ãå¿
ãwÅ Áè�Å�ÀÂÅ�â�Àw¿�ãZÅ®É�Å�ãwìsï	Àwé�ãwÅ�Êwé�¿sÃ�è�È�ÊZÁsæ�æ�Ã�È�Å�è��N^ ± � ª É�Å®Ç�À�ãwÈ�É�¿ÅvçoÅ�ÉnÀwÊºÁ
ã<ÅeÅ�
=æ³Å®â�ÀwÅ®èûÈxÉ
ÀÂé�Å Ä�¯ ¡ è�Å�ÀwÅ®âvÀÂ¿�ã~ÈxÉ	ÀÂé�Å�!�ã<Ê<Àt¥� ª ägÊíãDãw¿�ä�ÀÂé�ÅeÊ À¼Á
ã À~¿sãÆâ®¿
ãwÅeâ®¿sÃ�Ã�Á�æ�ÊwÅtãå¿�ã~Á ÊwÇ�æ´Å�ãwÉ�¿-ç�Á§Á�À
£-ª�� æ³â«Á�â®â®¿
ãwè�ÈxÉ�ìgÀw¿gÀÂé�Å�×LÈ�Åh�´Å�É�è�Ø¿�ã ãåÅ�ã £-± oMÌväg¿�è�Å®ÃÙ¤ ¡ ãäÀÂé�ÈxÊÆÀw¿sÀ¼Á�ÃT�pû £ ¤ ± k ¿sãäÀwé�Å8É�Å®Ç�À�ãwÈ�É�¿oÊ



ñóò¬ô®õäöB÷¼ø 9lù½ú=ü«ý ú�ÿ õ&÷Âø3�����vô ü ÷ ÿ ö�ø ; ��� ú=;x> ��ô�� £-±o±

yºÓ Ï54sÎ-×�Í³Ø yºÓ Ï54sÎm×åÍ³Ø zúì Í Õ Ø´ÎmÚ
yºÓA@ ×åÍ³Ø B<Ï�Ð�ÐWÎ-×�§ Ó��DFEHG�I�J2K3LMDON2I IPK�Q5RTS ���l�(� ���n� �=�m�����s���s��»l�����

_=`ba�ced�fgaih-j # �v¡ £ � ª ¤ ðs¢
_]`Lai¦«d c8a§c8aih�¨ © �7¡ ¢lª ¤ ¢ 
_=`ba�¦~d�fta�fgaih-j © �7¡ �,��¤ ¢ �
_]`�a ¡ dV*Zah�¨ © �7¡ �=¤þûl¥
_=`�a ¡ d°¯Ra§h-j © �7¡ £ ¤-� ð
_]`�a ¡ dV*Zah�¨ # �v¡ ¥=¤ ª�£
_=`�a ¡ d°¯Ra§h-j # �v¡ ± ¤ ± û

W K�N�RXI�G�Y¿DON�I I�K�Q5R�S ���l�(� ���n� »��s���n»v���®�³���l�
_]`Lai¦«d _]`ba�c8a�f © �7¡ £ ��¤²¥�
_=`ba�¦~d _=`ba§c«a�f © �7¡ £�¢ ¤1� ¢
_mq�s ¶Nai¦«d _-q\s ¶Na�c~aGf © �7¡ �
û=¤ ¢ �
_�q�s ¶�ai¦«d _=q�s ¶Na§c8a�f © �7¡ �,��¤1�,�
_mq�s ¶Na ÿ�· ¡ d _-q\s ¶Na ÿ�¸ ¡ a�fgaG� © �7¡ ª ¤-� ð
_ q�s ¶ a ÿ�· ¡ d _�q�s ¶�a ÿ�¸ ¡ a§fta¹� © �7¡ ª ¤-� ð
_mq�s ¶Na ÿ�· ¡ d _-q\s ¶Na ÿ�¸ ¯�aec«aG� © �7¡ �=¤b,
_�q�s ¶�a ÿ�· ¡ d _�q�s ¶�a ÿ�¸ ¯�aºc8aG� © �7¡ ± ¤ ªs¢
_mq�s ¶Na ÿ�· ¡ d _-q\s ¶Na ÿ�¸ ¡ a�f © �7¡ ± ¤-� ±
_�q�s ¶�a ÿ�· ¡ d _�q�s ¶�a ÿ�¸ ¡ a§f © �7¡ ± ¤þû ª
_mq�s ¶Na ÿ�· ¡ d _-q\s ¶Na ÿ�¸ ¡ a�fgaG� # �v¡ £ ¤ ¢lð
_�q�s ¶�a ÿ�· ¡ d _�q�s ¶�a ÿ�¸ ¡ a§fta¹� # �v¡ £ ¤ ¢lð
_mq�s ¶Na ÿ�· ¡ d _-q\s ¶Na ÿ�¸ ¯�aec«aG� # �v¡ ¥=¤þû�û
_ q�s ¶ a ÿ�· ¡ d _�q�s ¶�a ÿ�¸ ¯�aºc8aG� # �v¡ ¥=¤-�
û

[ Y�G=\�RX]T^f_�^3G�R�RaK�I ]�Q2J�S ���l�(� ���n� �³�����<�´�n���s�
_]`Laih�¨ed _m`baih�¨ © �7¡ �=¤b £
_=`ba�h�¨0d _�`ba�h�¨ © �7¡ ª ¤b��
_mq�s ¶Naih�¨ed _-q\s ¶Na�h�¨ © �7¡ ª ¤ ¢lª
_�q�s ¶�aih�¨ºd _�q�s ¶�aih�¨ © �7¡ ª ¤ ±s¢
_]`Laih�¨ed _m`baih�¨ # �v¡ ¥=¤ ¢ 
_=`ba�h ¨ d _�`ba�h ¨ # �v¡ £ ¤-� ±
_mq�s ¶Naih ¨ d _-q\s ¶Na�h ¨ # �v¡ ª ¤-�o¥
_�q�s ¶�aih ¨ d _�q�s ¶�aih ¨ # �v¡ ª ¤þû ¢

¾I¿sÀ¼Á�ÃbÄ�¯ ¡ _]`5¯ËÅ�Ç�À�ã<È�É�¿sÊ � ¢ ¤ £�¢
¾I¿sÀ¼Á�ÃbÄ�¯ ¡ _=`5¯ËÅ�Ç�À�ã<È�É�¿oÊ £ ûl¥�¤1��
¾I¿sÀ¼Á�ÃbÄ�¯ ¡ p _mq�rt¯ËÅ®Ç=À�ãwÈxÉ�¿oÊ ðoª ¤²¥,�
¾I¿sÀ¼Á�ÃbÄ�¯ ¡ © �7¡ ¯ÆÅ®Ç�À�ãwÈ�É�¿oÊ £ û ð ¤ ±oª
¾I¿sÀ¼Á�ÃbÄ�¯ ¡ # �v¡ ¯ÆÅ®Ç�À�ãwÈxÉ�¿oÊ £ ¥,��¤1� ª
Ì�Í�Î-Ï�Ð çÒÑ�èTÑÔÓ�Õ Î�Ö�×�ØbÍ´Ú c¬ß �b�x���

Ì�Ï�à(Ð Ó Ý � Û¬Û�á ¯ËÅ�Ç�À�ã<È�É�¿ â®¿oÇ�ÉlÀwÊ8ãå¿�ã«Á ÊwÇ�æ³Å�ã<É�¿-ç�Á�Á�À £-ª�� æ´âºâ®ÁsÃ�â�Ç�Ã�Á]ÀÂÅ®èãå¿�ãíÀwé�Å�×LÈxÅ(�³Å®É�è�Ø¿
ã<ãåÅ�ã
£-± oMÌØät¿�è�Å®ÃÒÇ�ÊwÈ�É�ìZÀwé�ÅíÄ�¯ ¡ ÊwÇ�æ³Å�ã<É�¿-çsÁtìoÅ®É�Å�ãÂÁ]ÀÂ¿�ãCî5È�ÀÂé0É�¿tè�Å�ÀwÅ®â�Àw¿�ã5Å®É�Å�ãwìsïeÀwé�ãwÅ�Êwé�¿sÃ�èÒ¤
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È�ÉZÀÂé�ÅËÊ<Ç�æ´Å�ãwÉ�¿-ç�ÁíÊ<È�ìoÉ�ÁsÃ�È�ÉlÀÂÅ�ãÂÁsâvÀPç=È�Á:â¼é�Á
ãwìoÅ�è â�Ç�ã�ã<Å®ÉlÀCÈxÉnÀwÅ�ãwÁsâ�ÀwÈ�¿oÉ�Êh� ±s¢ ¤þûlk�ç�È�ÁÉ�Å®Ç=À�ãÂÁ�Ã³â�Ç�ã�ã<Å®ÉlÀ
È�ÉlÀwÅ�ãÂÁ�â�ÀÂÈx¿oÉ�ÊíÁsÉ�è ¢ ¤ £ k)Àwé�ãw¿oÇ�ìoé$Å�Ã�ÁsÊ ÀÂÈ�âtÊwâ®Á�ÀwÀwÅ�ã<È�É�ì ÈxÉlÀÂÅ�ãwÁsâ�ÀwÈ�¿oÉ�Ê®¤0¾�é�Å½ägÁm\<¿�ã<ÈxÀBï�¿sã5É�Å®Ç�À�ãwÈ�É�¿oÊ
È�ÉlÀwÅ�ãÂÁ�â�À:È�É�ÀÂé�Åg© �¼¡ ço¿oÃxÇ�ätÅ��LÉ�Á
ätÅ®Ã�ï§¥,��¤²¥ok��Lî5é�ÈxÃ�Å ¢ �=¤µ¥ok)Á1ãwÅ~æ�ã<Å®ÊwÅ�ÉlÀ«È�É�Àwé�Å�# �v¡ çs¿oÃ�Ç�ägÅ�¤
� ± ¤ £ k ¿sãóÀwé�ÅÊwÇ�æ³Å�ã<É�¿-çsÁtÉ�Å®Ç=À�ãwÈxÉ�¿oÊ�ÈxÉnÀwÅ�ãwÁsâ�ÀwÈ�É�ìZÈ�ÉeÀwé�ÅíÄ�¯ ¡ è�Å�ÀÂÅ�â�Àw¿�ã Á1ãwÅ:_]`�É�Å®Ç�À�ãwÈ�É�¿oÊ(�³¥ £ ¤1�ok
Á
ã<Å _=`tÉ�Å®Ç=À�ãwÈxÉ�¿oÊ ÁsÉ�èÙ�o¥�¤ £ k�Á
ã<Å p _-q]r	É�Å®Ç=À�ãwÈxÉ�¿oÊ�¤þ¾(Á���Ã�ÅQû�¤ £o£ Ê<Ç�ä ägÁ
ã<È".®Å�ÊtÀwé�Å ÉnÇ�ä��´Å�ã ¿sã
ÊwÇ�æ´Å�ãwÉ�¿-ç�Á É�Å�Ç�À�ã<È�É�¿oÊíÅ�
=æ³Å®â�ÀwÅ®è¹ÈxÉUÀÂé�ÅºÄ�¯ ¡ è�Å�ÀwÅ®â�Àw¿�ã8Ç�ÊwÈ�É�ìÔÀÂé�Å�×LÈ�Åh�´Å�É�è�Ø¿�ã ãåÅ�ã £-± oMÌÊäg¿�è�Å®Ã
ãå¿�ã ÁUÊwÇ�æ´Å�ãwÉ�¿-ç�Á¹Á�À £�ª¤� æ´â�¤ e Êtî5ÈxÀwé½ÀÂé�ÅÔ¿sÀÂé�Å�ã�ät¿�è�Å®ÃxÊ(��Àwé�Å ÉnÇ�ä��³Å�ãg¿sãâ®¿oÇ�ÉnÀwÊºÅ�
=æ³Å®âvÀÂÅ®è
è�Ç�Å:ÀÂ¿&# �v¡ ät¿oÃxÅ®â®Ç�Ã�Å®Ê5ÈxÉ Àwé�Å8© �¼¡ ço¿oÃxÇ�ägÅÈxÊËâ�¿oÉ�ÊwÈxè�Å�ã<Å®è ÀÂ¿i�³Å:É�Å®ìoÃxÈ�ìoÈ	��Ã�Å)� ª ¤ ª ¥~â®¿oÇ�ÉlÀwÊËãå¿�ãÆÁ
ÊwÇ�æ´Å�ãwÉ�¿-ç�Á Á�À £�ª~� æ³â¿�ã ª ¤ ª�£ ûlk ¿sã(Àwé�Å4ÀÂ¿sÀÂÁsÃÒÊ<È�ìoÉ�Á�Ã��v¤

jBÉ�Àwé�Å®È�ã�äg¿�è�Å®Ã�â�ÁsÃxâ®Ç�Ã�Á�ÀÂÈx¿oÉ��+×LÈ�Åh�´Å�É�è�Ø¿�ã ãåÅ�ã K�R�G�Y�� æ�ã<Å®è�Èxâ�ÀRãwÅ�Ã�Á�ÀwÈxçoÅ�Ãxï$é�È�ìoé¹É�Å®Ç�À�ãwÈ�É�¿ÀwÅ�ä)�
æ³Å�ãÂÁ]ÀÂÇ�ã<Å®Ê(�Pî5é�Èxâ¼é ã<Å®Ê<Ç�ÃxÀwÊ~È�ÉGÁ é�Èxìoé¹ÉnÇ�ä��³Å�ã~¿sãÆÈ�ÉlÀwÅ�ãÂÁ�â�ÀÂÈx¿oÉ�Ê«ÈxÉlço¿oÃ�ç=ÈxÉ�ì ¿�
�ï�ìoÅ®ÉÒ¤yjBÉGÀwé�Å�!�ã<Ê<À
¥� ª ätÊPãDã<¿�ä â®¿sÃ�Ã�Á�æ�ÊwÅ��sãwÅ®Ê<Ç�ÃxÀwÊNÇ�ÊwÈ�É�ìíÀÂé�Åp×LÈ�Åh�´Å�É�è�Ø¿�ã ãåÅ�ã"ät¿=è�Å�Ã�Êwé�¿-î ¢ ��¤ £ É�Å®Ç=À�ãwÈxÉ�¿8ÈxÉlÀÂÅ�ãwÁsâ�ÀwÈ�¿oÉ�Ê
¿�ã £�± ¤ £ k�¿sã¬ÀÂé�ÅCÀÂ¿sÀÂÁsÃ�ÊwÈxìoÉ�ÁsÃÙ¤ ¡ çsÅ�ãäÀÂé�Å�ÊÂÁ
ätÅCÀÂÈ�ägÅ���ãwÅ�ÊwÇ�Ã�ÀÂÊäãDãw¿
ä�Àwé�ÅÆ[�Å�Ásâ�¿�äêÁ�É�è~ëP¿oìoÅ®Ã�äg¿�è�Å®Ã
È�É�è�È�â®Á�ÀÂÅ £ �«É�Å�Ç�À�ã<È�É�¿ZÈxÉnÀwÅ�ãwÁsâ�ÀwÈ�¿oÉ�Ê�¿
ã��=¤1�sk ¿sã(ÀÂé�Å4ÀÂ¿�À¼ÁsÃÒÊ<È�ìoÉ�ÁsÃLÁ�ÀË¥ ªsª ätÊ5Á�ã�ÀwÅ�ã�â®¿
ãwÅf�´¿sÇ�É�â®Å�¤

?�@BAC@aÚ Û�F ���6�d� ORKÝÜnO¾��F ��H&JÐ�6�|K�OßÞ��4M M Hm�6à
j ÀNÈ�ÊPÇ�ÊwÅvãåÇ�Ã¬ÀÂ¿:â®¿�ätæ�Á
ã<ÅÆÀwé�ÅËÉ�Å®Ç�À�ãwÈ�É�¿íÈxÉnÀwÅ�ãwÁsâ�ÀwÈ�¿oÉRãwÅ�ÊwÇ�Ã�ÀÂÊWè�È�Ê<â®Ç�Ê<ÊwÅ®è È�ÉZÀÂé�ÅÆæ�ãwÅvç�È�¿oÇ�ÊNÊwÅ�â�ÀÂÈx¿oÉZãå¿�ã
ÀÂé�Å5ç�Á
ã<È�¿oÇ�Ê8äg¿�è�Å®ÃxÊ®¤I¾�é�ÅÆÉ�Å®Ç�À�ãwÈxÉ�¿È�ÉlÀÂÅ�ãÂÁsâvÀÂÈ�¿sÉ�ÊäÀÂé�Á]ÀPâ®¿oÉ�Ê ÀÂÈ�ÀÂÇ�ÀwÅ5Àwé�Å5æ�ãw¿
ägæ�ÀäÊwÈ�ìsÉ�ÁsÃ�ÁsÃxÃ�¿-îGãå¿�ãPÁ
Ê<ÀwÇ�è�ïe¿�ã(Àwé�Å4É�Å®Ç=À�ãw¿sÉ�È".®Á�ÀÂÈx¿oÉºæ³Å�Á � ¤P¾óÁ���Ã�Å5û�¤ £ �8æ�ã<Å®Ê<Å®ÉlÀÂÊ5ÀÂé�Å4ÉnÇ�ä��´Å�ãÆ¿�ã(É�Å®Ç�À�ãwÈ�É�¿tÈxÉlÀÂÅ�ãwÁsâ�ÀwÈ�¿oÉ�Ê
È�É�Àwé�Å�!�ãwÊ<À £-ª ätÊíÁ]ã�ÀÂÅ�ãâ�¿�ãwÅ��´¿sÇ�É�â®Å~ãå¿�ã:Á0ÊwÇ�æ³Å�ã<É�¿-ç�Á Á�À £-ª�� æ´â�¤ijBÉ$ÁsÃ�ÃHät¿�è�Å®ÃxÊ4Å�
=â®Å�æ�ÀíÀwé�Å
[�Å®Ásâ®¿�ä ÁsÉ�ègëP¿oìoÅ�Ã_äg¿�è�Å®Ã��oÀÂé�Å�ãwÅËÈ�ÊNÁíâ®ÃxÅ�Á
ãPÈxÉ�è�È�â®Á�ÀÂÈx¿oÉZ¿sãI_m`WÉ�Å®Ç�À�ãwÈ�É�¿oÊÔã<Å®Ê<Ç�ÃxÀwÈ�É�ìãDãw¿�ä Å�Ã�Å�â�À�ã<¿oÉ
â�Á�æ�ÀÂÇ�ã<Å�ãwÅ�Á�â�ÀÂÈx¿oÉ�ÊÈ�É�Àwé�ÅZâ®¿�ã<Åt¿�ãNÀwé�ÅZæ�ãw¿sÀw¿��BÉ�Å®Ç�À�ãw¿oÉÊ<ÀÂÁ
ã®¤)jBÉ§ÀÂé�¿sÊwÅRäg¿�è�Å®ÃxÊ ÀÂé�Á�À:è�¿0â®¿oÉlÀ¼Á�È�É
ÊwÈxìoÉ�ÁsÃPÊ À�ãwÇ�â�ÀÂÇ�ãwÅ ÈxÉ�ãå¿�ã:ä Á�ÀwÈ�¿oÉÐ�L¿mçsÅ�ã� ª k)¿sãCÀwé�Åtæ�ãw¿�ätæ�ÀíÊwÈxìoÉ�ÁsÃPÈ�Êè�Ç�ÅgÀÂ¿ _]`É�Å�Ç�À�ã<È�É�¿oÊh�(î5È�ÀÂé
ÀÂé�Å(ät¿�è�Å®ÃlãwÅ®Ê<Ç�ÃxÀwÈ�É�ìZÈxÉ0Á~��Ã�Ásâ � é�¿oÃ�Å4é�Á-ç�ÈxÉ�ì~ÀÂé�Åé�Èxìoé�Å®Ê À�ãDãÂÁsâvÀÂÈx¿oÉ0Á�ÀÆÁsÃ�äg¿oÊ À¥��ske¤P¾�é�Å:ÁsâvÀÂÇ�Á�Ã
ÉnÇ�ä��³Å�ã4¿sãWæ�ã<¿�ätæ�À4Å®ÃxÅ®âvÀ�ãw¿sÉÉ�Å®Ç�À�ãwÈ�É�¿eÈ�ÉlÀÂÅ�ãÂÁsâvÀÂÈ�¿sÉ�Ê ç�Á
ãwÈxÅ®ÊRãDã<¿�ä £ ¥ È�É ÀÂé�ÅZ[�Ç�ã�ã<¿-î5Ê(ät¿�è�Å®ÃIÀÂ¿
�³Å�ÀBîNÅ®Å®É ¥$Á�É�èÙ�ãå¿�ãZÀÂé�Å è�ÅvÀ¼ÁsÈxÃ�Å®èÊäg¿�è�Å�ÃËâ®ÁsÃ�â�Ç�Ã�Á�ÀwÈ�¿oÉ�Ê®¤ 35Å®ÊwÇ�ÃxÀÂÊgãDãw¿�ä ÁsÃxÃ�äg¿�è�Å®ÃxÊgÈxÉ�è�Èxâ�Á�ÀwÅ
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çÒÑ ç × @ ØbÏ�Ð ¨ Ó Ï54oÍ�§ ¨ Õ ÖmÖ]Í2ÉgÚ ¨«Ö ÕbÓ Ø(Ø áW× Ó à Ó Ø Î¾âÍ¬Ö«ã Ó Ö
ì Í�§yä&Í³Ø Ó Ø´Î é Í�Î Ó Ð é ÍÏÎ Ó Ð é ÍÏÎ Ó ÐÙÚ é ÍÏÎ Ó ÐB {«} Û � §$Ú � Û � éÒÌ ß � éÒÌ Û2c éÒÌ
W K�N�RXI ]�Qið�S
_m` ª ¤ ªo± £�¢ ¤1�,� û�¤-�,� ¥=¤-� ð �=¤ ¢�£
_=` ª ¤ £o£ ª ¤- ± ª ¤ ªo± ª ¤ ªo± ª ¤ ª û
p _-q]r ª ¤ £-ª ª ¤1� ª ª ¤-�,� ª ¤ £ ¥ ª ¤µ¥ ª

å KTJ�]Sð=Q�S
© �7¡ ãwÅ�ìoÈ�¿oÉ ª ¤ £�¢ £�¢ ¤ ªoª ¥=¤þû ª ¢ ¤þû�� û�¤b ¢# �7¡ ãwÅ�ìoÈ�¿sÉ ª ¤ £-ª ��¤ ¢lª ª ¤b�� ª ¤ ðs¢ £ ¤ ªo±

æ Q5RaK�I�G2^�R�]Sð=Q�S
â¼é�Á1ãwìoÅ�èÔâ�Ç�ã�ã<Å®ÉlÀ ª ¤ £ � =¤²¥,� ± ¤µ¥,� �=¤b ¢ ¢ ¤ ¢ ¥
É�Å�Ç�À�ãwÁsÃLâ®Ç�ã�ãwÅ�ÉlÀ ª ¤ £o£ ¢ ¤ ¢ ¥ £ ¤þû�� £ ¤ ±o± �=¤-��
Å�Ã�ÁsÊ ÀÂÈ�â Êwâ�Á]ÀwÀÂÅ�ãwÈxÉ�ì ª ¤ ª�£ ��¤ ±oð £ ¤-� ð £ ¤ £  £ ¤-� ±

Ì�Í�Î-Ï�Ð ç × @ ØIÏ�Ð�ç �L� ß � Û=Ý � � � Ý �x� ß �L� � Ý Á´� Ü Á
d _]` ã ÖmÏ54sÎm×åÍ³Ø Û�ß �x��è Ü �L� Û è Ü¬ß � Þ è Ü¬Ý �ÂÁdè Üdc �x�Ðè

Ì�Ï�à(Ð Ó Ý � Û=ßÒá $�¿�ätæ�Á
ã<È�Ê<¿oÉ$¿sã�ÀÂé�Ågæ�ãw¿�ätæ�ÀíÊwÈxìoÉ�ÁsÃ+�³Å�ÀBîNÅ®Å®ÉGÊ<Ç�æ´Å�ãwÉ�¿-ç�Á�ät¿=è�Å®Ã�ÊíÁ�À £-ª%� æ³â ãå¿�ã
ÀÂÈ,ätÅ¥é�ê £-ª ägÊPãDãw¿
äêâ®¿�ã<Åp�³¿oÇ�É�â�Ås¤mjBÉ ÁsÃ�Ã�ät¿=è�Å®Ã�Êäî5é�Å�ãwÅËÀÂé�ÅÆÉ�Å®Ç=À�ãw¿sÉ�È".®Á�ÀÂÈx¿oÉgæ³Å�Á � È�ÊPÈ�É�â�Ã�Ç�è�Å®è��
¿mçsÅ�ã� ª k ¿sã(Àwé�Åæ�ãw¿
ägæ�À5Ê<È�ìoÉ�ÁsÃÒÈ�Ê�è�Ç�Å4ÀÂ¿ _]`CÉ�Å�Ç�À�ã<È�É�¿sÊ®¤

ÀÂé�Á�À ÀÂé�ÅUägÁm\<¿�ã<ÈxÀBï�¿sãÀÂé�Å�æ�ãw¿�ätæ�ÀºÊ<È�ìoÉ�ÁsÃËî5ÈxÃ�Ã��´Å�è�Ç�Å ÀÂ¿	ÀÂé�Å_]` â¼é�Á
ãwìoÅ�è â®Ç�ã:ãwÅ®ÉlÀÏãwÅ®Ásâ�ÀwÈ�¿oÉ
_]`ba�¦~d c8a�c«a�h�¨ ÈxÉeÀÂé�Åé�Å®Á-çnïeî�Á�ÀÂÅ�ã�ãwÅ®ìsÈ�¿oÉÒ¤

j À8È�Êè�È-ögâ�Ç�ÃxÀÀw¿ â®¿
ägæ�Á1ãwÅZÀÂé�ÅZÀÂ¿sÀÂÁsÃPÊwÈxìoÉ�ÁsÃxÊãDã<¿�ä ÁsÃxÃ8äg¿�è�Å�Ã�Êf�´Å�â�ÁsÇ�ÊwÅºÊ<¿�ägÅRät¿=è�Å�Ã�Ê4¿oÉ�Ãxï
æ�ãw¿-ç�È�è�ÅÏãwÅ�ÊwÇ�Ã�ÀÂÊZãå¿�ãZÃ�È�ägÈ�ÀÂÅ®èUÀÂÈ,ätÅ®Ê�¤Ã#Æ¿mîNÅ�çsÅ�ãh�ÆÊ<È�É�â�Å ÁsÃ�ÃKät¿=è�Å®Ã�Ê~Å 
�ÀÂÅ®É�èûÈ�ÉGÀÂÈ�ägÅºÀw¿	¥ ªsª ätÊ(�
ãwÅ®Ê<Ç�ÃxÀwÊíÀw¿ÔÀÂé�Á�À8æ³¿oÈxÉnÀ8Á
ã<Ågâ�¿�ägæ�Á
ãwÅ�è	È�É¾óÁ���Ã�Å û�¤ £-± ¤ 3ÆÅ�ÊwÇ�Ã�ÀÂÊíÊwé�¿-î ÀÂé�Á�ÀíÀwé�Åº[ÔãwÇ�Å�É�És�o¥Mo%Ì
äg¿�è�Å®Ã�æ�ãw¿�è�Ç�â®Å�ÊNÀwé�ÅËé�È�ìoé�Å�Ê<ÀNÉnÇ�ä��³Å�ãW¿sãÒÈxÉnÀwÅ�ãwÁsâ�ÀwÈ�¿oÉ�Ê�¤PÄ=È�ägÈxÃ�Á
ãIçsÁ�Ã�Ç�Å�Ê�Á
ã<Å5â�ÁsÃxâ®Ç�Ã�Á�ÀÂÅ�ègÇ�Ê<È�É�ì:ÀÂé�Å
×bÈxÅ(�³Å®É�èÏØ¿�ã<ãåÅ�ã K�R�G�Y�� ÁsÉ�è$[�Ç�ã�ã<¿-î5Ê K�RfG�Y�� äg¿�è�Å®ÃxÊ®¤º¾�é�Åº[Mã<Ç�Å®É�É £ ¥MoMÌÊäg¿�è�Å®Ã&ï�È�Å�Ã�è�Ê:Á��³¿oÇ�À
é�ÁsÃxãPÀwé�Å~ÉnÇ�ä��³Å�ã4¿sãWÈ�ÉlÀwÅ�ãÂÁ�â�ÀÂÈx¿oÉ�ÊRâ�¿�ätæ�Á
ãwÅ�è ÀÂ¿eÀÂé�Å~×bÈxÅ(�³Å®É�èÏØ¿�ã<ãåÅ�ã0äg¿�è�Å�Ã ¤0*óÈ�É�ÁsÃ�Ã�ï,�¬ÀÂé�ÅZÊwÈ�ägæ�Ã�Å
äg¿�è�Å®Ã�¿�ãÒ[�Å®Ásâ®¿
ä ÁsÉ�èZëP¿oìoÅ®Ã�æ�ãwÅ®è�È�â�ÀwÊ&ÀÂé�Å5Ã�¿-îNÅ®Ê À�ÉnÇ�ä��³Å�ãP¿sã�È�ÉlÀÂÅ�ãÂÁsâvÀÂÈx¿oÉ�ÊPÁ�À�¥ ªoª ätÊWÁ�ã�ÀÂÅ�ãWâ�¿�ãwÅ
�´¿oÇ�É�â®Å�¤

j ÀgÈ�ÊtÁsÃxÊw¿Ç�ÊwÅvãåÇ�Ã�ÀÂ¿Uâ®¿�ätæ�Á
ã<Å0Àwé�Å â®¿oÉlÀ�ã<È"��Ç=ÀÂÈ�¿sÉGÀw¿Àwé�Å ÊwÇ�æ³Å�ã<É�¿-çsÁUÊwÈ�ìsÉ�ÁsÃCãDãw¿
ä ãwÅ®Ásâ�ÀwÈ�¿oÉ�Ê



£-± û ñóò¬ô�õäö|÷Âø 9oùûú�ü8ýþú�ÿ õä÷¼ø������vô ü ÷ ÿ öÙø ; ��� ú=;�> �¬ô��

çÒÑ ç × @ ØIÏ�Ð ¨ Ó Ï54oÍ�§ ¨ Õ ÖmÖmÍ�ÉgÚ ¨«Ö ÕIÓ ØIØ áN× Ó à Ó Ø Î�âÍ³Ö«ã Ó Ö
ì Í�§yä&Í³Ø Ó Ø³Î é ÍÏÎ Ó Ð é ÍÏÎ Ó Ð é ÍÏÎ Ó Ð�Ú é ÍÏÎ Ó ÐB {~} �¬�¬� §	Ú � Û � éÒÌ ß � éÍÌ Û2c éÒÌ
W K�N2R�I ]�Qið�S
_]` £-ð ¤1� ± ðoª ¤ ª�£ ±oð ¤ ðo± £-ªo± ¤ ªoð � ¢ ¤ £®¢
_=` �,��¤ ±o± � £ û�¤-� ð ,=¤Xû, �,�o¥�¤²¥,� £ ûl¥=¤-��
p _mq]r û�û=¤ ð û ð û�¤-� ð � ¢ ¤ ±oð û ª ¤ ¢ � ðsª ¤²¥��

å KTJ�]Sð=Q�S
© �7¡ ã<Å®ìoÈx¿oÉ l¥�¤²¥ ± � ªo± ¤ ª � �
û=¤²¥ ¢ � ªoð ¤- ± £ û ð ¤ ±oª# �7¡ ã<Å®ìoÈx¿oÉ û���¤ ±  £-ðoª ¤ ªoª ð û=¤ ± û � ±oª ¤ £�¢ £ ¥,�=¤-� ª

æ Q5R�K�I�G2^�RX]Sð=Q�S
â¼é�Á
ãwìsÅ®è â®Ç�ã:ãwÅ®ÉlÀ ðoª ¤ ± � � ¢�£ ¤µ¥,� £o£ ��¤ ± � ±oªoð ¤1� ð £ �û�¤µ¥o¥
É�Å®Ç�À�ãÂÁsÃLâ�Ç�ã�ã<Å®ÉlÀ �
û=¤1� £ £ � £ ¤-� ð ± =¤-�û £-ª û=¤²¥,� £s£-ª ¤-�,�
Å®Ã�Á�Ê<ÀÂÈxâRÊwâ®Á�ÀwÀwÅ�ã<È�É�ì ¥�¤ ðs¢ £ �¤-�,� £-ª ¤Xû�� � ± ¤1�,� £�± ¤ £�ð

ÌNÍ¬Î�Ï�Ð ç × @ ØbÏ�Ð9ç Ý Á´� c¬Ü c³Þdc ���ÐÁ Û�Ý¬ß � Ü � � c¬Ü �x�ÐÁ c¬ß �L�x�¬�
Ì�Ï�à(Ð Ó Ý � Û2cLá $�¿�ätæ�Á
ã<È�Ê<¿oÉe¿sãbÀÂé�Å4Àw¿sÀ¼ÁsÃ´ÊwÈxìoÉ�ÁsÃ��´ÅvÀBî�Å�Å®É Ê<Ç�æ³Å�ãwÉ�¿mç�Á�äg¿�è�Å�Ã�Ê�Á�À £�ª�� æ³â4ãå¿�ã�ÀwÈ,ätÅé�ê�¥ ªoª ägÊCãDã<¿�ä â�¿�ãwÅf�³¿oÇ�É�â�Ås¤

î5ÈxÀwéU¿�
�ï�ìoÅ®É�¤º¾�é�Å é�È�ìoé§Å®É�Å�ãwì�ïÀwé�ãwÅ�Êwé�¿sÃ�è§ãå¿�ã4ÀÂé�Å�ÊwÅtÈ�ÉlÀÂÅ�ãÂÁsâvÀÂÈ�¿sÉ�Ê5ägÅ®ÁsÉ�ÊÀÂé�Á�ÀÀwé�Å�ïÁ
ã<Å~çoÅ�ã ï
ÊwÅ�É�ÊwÈ�ÀÂÈ�çoÅ8Àw¿gÀÂé�Å8È�É�â®¿�ätÈ�É�ìtÉ�Å�Ç�À�ã<È�É�¿gÅ®É�Å�ãwìsïs¤`*�Å�îNÅ�ã ÅvçoÅ�ÉnÀwÊè�Ç�ÅíÀw¿½ãwÅ®Ásâ�ÀwÈ�¿oÉ�ÊÆî5È�ÀÂé ¿�
�ï�ìoÅ®É§Á
ã<Å
Å�
=æ³Å®âvÀÂÅ®è Ç�ÊwÈxÉ�ì�äg¿�è�Å®ÃxÊ�ÀÂé�Á�ÀÆÅ�ätæ�Ã�¿-ï½ã<Å®Ã�Á�ÀÂÈ�çoÅ®Ã�ï Ãx¿-îþÉ�Å�Ç�À�ã<È�É�¿~ÀwÅ�ätæ´Å�ãÂÁ�ÀwÇ�ãwÅ�Ê®¤P¾�é�Å:É�Ç�ä��´Å�ãwÊ5¿sã
É�Å�Ç�À�ã<È�É�¿ÔÈ�ÉlÀÂÅ�ãÂÁsâvÀÂÈ�¿sÉ�ÊíÇ�ÊwÈ�É�ì ¿�
=ï�ìoÅ�É¹ÁsÊ:ÀÂé�ÅtÀ¼Á
ã<ìoÅ�À8Á
ãwÅgâ®¿�ätæ�Á
ã<Å®èUÈ�É$¾(Á���ÃxÅ½û�¤ £�¢ ãå¿�ã:Àwé�Å&!�çoÅ
ät¿=è�Å�Ã�Êè�ÈxÊwâ®Ç�ÊwÊwÅ�è¹È�ÉÀÂé�Ågæ�ãwÅvç=Èx¿oÇ�ÊíÊwÅ®âvÀÂÈx¿oÉ�Ê®¤ e Ê8Å�
=æ³Å®âvÀÂÅ®èÐ�äÀÂé�Å äg¿�è�Å®ÃxÊ¿sã´×LÈ�Åh�´Å�É�è�Ø¿�ã ãåÅ�ãíÁsÉ�è
[�Å®Ásâ®¿�ä ÁsÉ�èUëP¿oìoÅ®Ã��(î5é�Èxâ¼é	é�Á�çoÅºÀwé�Å é�È�ìoé�Å�Ê<À8É�Å®Ç�À�ãwÈxÉ�¿ ÀÂÅ�ägæ³Å�ãwÁ�ÀÂÇ�ãwÅ®Êh�PÁsÃ�Ê<¿ é�Á�çsÅ ÀÂé�Å Ã�Á
ã<ìoÅ®Ê À
â®¿sÉnÀ�ãwÈ	��Ç�ÀÂÈx¿oÉZãDãw¿�äê¿�
�ï�ìoÅ®É�ãwÅ�Á�â�ÀÂÈx¿oÉ�Ê�¤P3ÆÅ�ÊwÇ�Ã�ÀÂÊPãDãw¿�ä�Àwé�Å4äg¿�è�Å®ÃxÊP¿sãL[Mã<Ç�Å®É�ÉeÁsÉ�è [�Ç�ã�ã<¿-î5Ê�Êwé�¿mî
ÀÂé�Á�ÀCãå¿�ãNÉ�Å®Ç�À�ãwÈxÉ�¿oÊ�î5È�ÀÂéºÃx¿mîNÅ�ãNÀÂÅ�ätæ³Å�ãÂÁ]ÀÂÇ�ã<Å®Ê�¿�
�ï=ìsÅ®É�ãwÅ®Ásâ�ÀwÈ�¿oÉ�ÊNâ®¿oÉlÀ�ãwÈ"��Ç�ÀÂÅR¿sÉ�Ãxï ÁíãåÅ�î æ³Å�ãwâ�Å®ÉlÀ
ÀÂ¿~Àwé�Å4ÀÂ¿sÀÂÁsÃÒÊwÈxìoÉ�ÁsÃÙ¤

*�¿�ãÆägÁsÉlï ¿sãLÀwé�Å4Ê<ÀwÇ�è�ÈxÅ®ÊCÀÂé�Á�ÀCãå¿oÃxÃ�¿-îf�n¿oÉ�ÃxïtÀÂé�Å ÀBî�¿ZìoÅ�É�Å�ã<È�â0ät¿�è�Å®ÃxÊCÁ
ã<ÅRâ®¿oÉ�ÊwÈ�è�Å�ãwÅ�è���ÀÂé�Å�ãwÅ �
ãå¿�ã<Å8ÁZâ®¿�ätæ�Á
ã<È�Ê<¿oÉÔ¿�ãóÀÂé�ÅíãåÇ�ÃxÃLè�Ç�ãÂÁ]ÀÂÈ�¿sÉ Ê<È�ìoÉ�ÁsÃ�Ê5È�ÊÆÈ�É ¿�ã<è�Å�ã�¤�[�¿sÀwé�ät¿=è�Å�Ã�Ê�é�Á�çsÅ«ÊwÈxìoÉ�ÁsÃxÊCî5é�È�â¼é



ñóò¬ô®õäöB÷¼ø 9lù½ú=ü«ý ú�ÿ õ&÷Âø3�����vô ü ÷ ÿ ö�ø ; ��� ú=;x> ��ô�� £-± �

çÒÑ ç × @ ØbÏ�Ð ¨ Ó Ï54oÍ�§ ¨ Õ ÖmÖ]Í2ÉgÚ ¨«Ö ÕbÓ Ø(Ø áW× Ó à Ó Ø Î¾âÍ¬Ö«ã Ó Ö
ì Í�§yä&Í³Ø Ó Ø´Î é Í�Î Ó Ð é ÍÏÎ Ó Ð é ÍÏÎ Ó ÐÙÚ é ÍÏÎ Ó ÐB {«}����¬� §	Ú � Û � éÒÌ ß � éÒÌ Û2c éÒÌ
W K�N�RXI ]�Qið�S
_m` ª ¤ ¢lª £ ¤1�,� ª ¤þû, ± ¤ ªs¢ �=¤þû�û
_=` £ ¤ ±  ��¤ ¢  ª ¤µ¥,� �=¤þû, ¥=¤ £�¢
p _-q]r £-ª ¤þû ð ± ¤ ¢o¢ ª ¤ ð�£ ± ¤þû ± ���¤ ±oª

å KTJ�]Sð=Q�S
© �7¡ ãwÅ�ìoÈ�¿oÉ û�¤ ª û ± ¤1�,� ª ¤ ðo± ± ¤ ðs¢ £ �¤ ± ¥# �7¡ ãwÅ�ìoÈ�¿sÉ û�¤ ¢�£ ¢ ¤ ¢lð £ ¤ £  ¥=¤µ¥,� �,�=¤-�o¥

æ Q5RaK�I�G2^�R�]Sð=Q�S
â¼é�Á1ãwìoÅ�èÔâ�Ç�ã�ã<Å®ÉlÀ £ ¤-�� ¢ ¤1�
û £ ¤-� £ ¥=¤-� ± £ �=¤ ðoª
É�Å�Ç�À�ãwÁsÃLâ®Ç�ã�ãwÅ�ÉlÀ £-ª ¤þû ð ± ¤ ¢o¢ ª ¤ ð�£ ± ¤þû ± ���¤ ±oª
Å�Ã�ÁsÊ ÀÂÈ�â Êwâ�Á]ÀwÀÂÅ�ãwÈxÉ�ì ª ¤ ªoª ª ¤ ªoª ª ¤ ªoª ª ¤ ªoª ª ¤ ªoª

Ì�Í�Î-Ï�Ð ç × @ ØIÏ�Ð�ç Û�ß � � Á Á´�ÂÁ�� ß ��� ß Ü � c¬Ý � ß � Û �
d è ã ÖmÏ54sÎ-×�Í³Ø Á´�ÂÁdè ß ���Ðè Û � ß è ß � Û è Û2c � Û è

Ì�Ï�à(Ð Ó Ý � Û � á $�¿�ägæ�Á
ãwÈxÊw¿oÉ:¿sã�Àwé�ÅWÊwÈ�ìsÉ�ÁsÃlè�Ç�ÅWÀÂ¿4ãwÅ®Ásâ�ÀwÈ�¿oÉ�ÊIÈ�Élçs¿oÃxç�È�É�ìÆ¿�
�ï�ìoÅ®É��´ÅvÀBî�Å�Å®É~ÊwÇ�æ´Å�ãwÉ�¿-ç�Á
äg¿�è�Å®ÃxÊ5Á�À £-ª)� æ´â4ãå¿�ãCÀwÈ,ätÅpé�ê�¥ ªoª ägÊCãDã<¿�ä+â®¿
ãwÅf�´¿sÇ�É�â®Å�¤

Ã�ÁsÊ ÀNãå¿�ãWÀÂÅ�É�Ê�¿sãbÊ<Å®â�¿oÉ�è�Êh�6��Ç�ÀNÀÂé�Å4[NÅ�Ásâ�¿�ä ÁsÉ�è ëP¿oìsÅ®Ãpäg¿�è�Å®Ã¬æ�ã<Å®è�Èxâ�ÀwÊÆä Á�Énï�ät¿�ã<Å É�Å�Ç�À�ãwÁsÃ´â�Ç�ã9�
ãwÅ®ÉlÀNÅ�çsÅ®ÉlÀÂÊNè�Ç�Å5ÀÂ¿ÀÂé�ÅÆé�È�ìsé�Å�ã&É�Å�Ç�À�ã<È�É�¿ÀÂÅ�ägæ³Å�ãwÁ�ÀÂÇ�ãwÅ®ÊWÇ�Ê<Å®èÒ¤ ¡ ÉZÀÂé�ÅÆ¿sÀÂé�Å�ãPé�ÁsÉ�èÐ�nÀwé�ÅË[�Ç�ã�ã<¿-î5Ê
äg¿�è�Å®Ã�æ�ãw¿�è�Ç�â�Å®ÊËÁZÃ�Á
ãwìsÅ�ã�ãDãwÁsâ�ÀwÈ�¿oÉ0¿sãä_]`�É�Å�Ç�À�ã<È�É�¿sÊ(��è�Ç�ÅíÈxÉeæ�Á
ã<À5Àw¿ZÀwé�ÅÉ�Å®Ç=À�ãw¿sÉ�È".®Á�ÀÂÈx¿oÉeÊwÈxìoÉ�ÁsÃÙ¤

ë�ìPí î01xïyð�á+ñgòfó0ô õöðR1M÷8á+ø�ñgò .�ñ�÷Oð0á+ô82´÷Oø(ò�ñ ùúô0÷Oð

jBÉtÄ=Å®âvÀÂÈ�¿sÉNû�¤-���sÀÂé�ÅNÀÂ¿�À¼ÁsÃ�ÉnÇ6û��³Å(üä¿sã¬É�Å®Ç�À3üwÈ�É�¿RÈ�ÉlÀÂÅhüÂÁsâvÀÂÈx¿oÉ�ÊóÈxÊ(è�Å�ÀÂÅhü3ûtÈ�É�Å�è)�lï8ÈxÉnÀwÅ®ì,üwÁ�ÀÂÈxÉ�ì��m'nÇ�Á=�
ÀÂÈ�¿sÉ§¥=¤ £o£ ¿-çoÅhü`�´¿sÀwé ÀÂÈ	ûgÅíÁsÉ�è�Å�É�Å(ü<ìsïo¤0j ãPÈ�É�Ê ÀÂÅ®Ásè�¿oÉ�Ã�ïÔÀwé�Å«Å®É�Å(üwì�ï È�ÉlÀwÅ®ì,üwÁ�ÀÂÈx¿oÉ ÈxÊ æ³Å(ü<ãå¿�ü3ûtÅ®è��
ÀÂé�Å¥ü<Å®ÊwÇ�ÃxÀÂÈxÉ�ìRç�ÁsÃ�Ç�ÅCÈ�ÊóÀwé�Å�ÉnÇ6û��³Å(ü&¿sã³É�Å�Ç�À�ü<È�É�¿ÈxÉnÀwÅ(üwÁsâ�ÀwÈ�¿oÉ�ÊIî5ÈxÀwé�È�É«Àwé�Å�è�Å�ÀwÅ®âvÀÂ¿,ü&æ³Å(ü&Ç�É�ÈxÀäÀwÈ"ûtÅ��
¿,üÆÀwé�Å:È�ÉlÀÂÅhüÂÁsâvÀÂÈ�¿sÉ%üwÁ�ÀÂÅ�¤C¾�é�È�ÊÆÈ�ÊÆÉ�¿sÀËÁ p â®¿oÇ�ÉnÀwriüwÁ�ÀÂÅíÁsÊÆÊwÇ�â¼ég�³Å®â®ÁsÇ�Ê<Å~Ä�¯ ¡ è�¿=Å�ÊËÉ�¿�À è�È	üwÅ�â�ÀÂÃ�ï
è�Å�ÀwÅ®â�ÀRÉ�Å®Ç�À3üwÈxÉ�¿oÊp��Ç�ÀpüwÁ�ÀÂé�Å(üËÀwé�Å8è�Å�ÀÂÅ�â�ÀÂÁ���Ã�Å0!�É�ÁsÃIÊ<ÀÂÁ�ÀÂÅíæ�Á�ü ÀÂÈ�â�Ã�Å�Ê�ü<Å®ÊwÇ�ÃxÀÂÈxÉ�ìgãÈü<¿,û°É�Å�Ç�À�ü<È�É�¿gÈ�É��
ÀÂÅ(üwÁsâ�ÀwÈ�¿oÉ�Ê®¤OjBÉºÊ<¿,ûtÅËâ®ÁsÊwÅ�Ê(�Hût¿,ü<ÅÆÀwé�ÁsÉ ¿sÉ�Å è�ÅvÀÂÅ�â�À¼Á���Ã�ÅÆæ�Á�ü ÀÂÈ�â�Ã�Å5È�ÊWâ(ü<Å�Á�ÀwÅ®è ãå¿�ü�Á:ìoÈxçsÅ®É É�Å®Ç�À3üwÈ�É�¿



£-±oð ñóò¬ô�õäö|÷Âø 9oùûú�ü8ýþú�ÿ õä÷¼ø������vô ü ÷ ÿ öÙø ; ��� ú=;�> �¬ô��

çLÑ ç × @ ØbÏ�Ð ¨ Ó Ï54oÍ�§ ¨ Õ ÖmÖmÍ�ÉgÚ
ì Í�§¤ä&Í´Ø Ó Ø´Î é ÍÏÎ Ó Ð é ÍÏÎ Ó Ðý N2IP\�R&�fN2I�G�R�]Sð=Q�S ª u � ª Ê UËª ¤ ª=£ u ¥ ª Ê
W K�N2RXI�]�Qið�S
_m` £-± �=¤µ¥o¥ £®¢ û�¤ ¢ û
_�` ¥
û ð ¤ ªoð ¢o±�£ ¤þû ª
p _-qsr ¢  £ ¤ ª ¥ � ªs¢ ¤ ª �

å KTJ�]Sð=Q�S
© �7¡ üwÅ®ìsÈ�¿oÉ � ª�£ ¤þû £ ¢�£ ¥=¤µ¥ ¢# �v¡ üwÅ�ìoÈ�¿sÉ ¢ l¥=¤ ª � ± û�û�¤µ¥�

æ Q5RaK�I�G2^�R�]Sð=Q�S
â¼é�Á�üwìoÅ�è â®ÇHü3üwÅ�ÉlÀ ¥� ª ¤ ¢lª ¢ �,�=¤-�o¥
É�Å�Ç�À�üwÁsÃLâ®ÇHü3üwÅ�ÉlÀ ¥
û ± ¤ ± � �1û ¢ ¤ ± ¥
Å�Ã�ÁsÊ ÀÂÈ�â4Ê<â�Á�À<ÀÂÅhüwÈ�É�ì ¢ �=¤b�û ¢ ¥=¤²¥ ±

Ì�Í�Î-Ï�Ð¥þL× @ ØIÏ�Ð�ç Û¬Û�Ü¬Ý � Ý¬Ü Á Þ¬ß � Û�c
d ÿ)Ó��³Ó Ø³ÎmÚ ÜLÛ ��� � Û2c � � ß

Ì�Ï�à(Ð Ó Ý � Û � á $�¿,ûtæ�Á�üwÈxÊw¿oÉg¿sãLÀÂé�ÅËãåÇ�ÃxÃ³è�Ç6üÂÁ�ÀwÈ�¿oÉ ÊwÈ�ìsÉ�ÁsÃ�ÊPãå¿,üPÀÂé�ÅËÀBî�¿~ìoÅ�É�Å(ü<È�âËÊwÇ�æ³Å(ü<É�¿-çsÁ�ût¿�è�Å®ÃxÊ
Á�À £-ª)� æ³âs¤

È�ÉlÀwÅ(üÂÁ�â�ÀÂÈx¿oÉÒ¤
?�@�µ�@<D EGFIH&JLKNM HPO��TSUKWVWF(XZY K´�4FIX
¾�é�ÅhüwÅ:È�Ê�çoÅhü<ï0Ã�È�ÀwÀwÃ�ÅRÊ À�üwÇ�â�ÀÂÇHüwÅÀÂ¿��´ÅÊwÅ�Å®ÉÔÈ�É0ÀÂé�ÅÈ�ÉlÀwÅ(üÂÁ�â�ÀÂÈx¿oÉÅüÂÁ�ÀwÅ®Ê�ãå¿,ü�ÀÂé�Åí[NÅ�Ásâ�¿,û ÁsÉ�è0ëP¿oìoÅ�Ã
ût¿=è�Å�Ã ¤4¾�é�Å~É�Å®Ç�À3üwÈ�É�¿eÊwÈ�ìsÉ�ÁsÃ üwÈ�Ê<Å®Ê`'nÇ�Èxâ � Ã�ïÔÀw¿ ¢lªoª #�.~ÁsÉ�è�ÀÂé�Å®É�ÊwÃx¿-î5Ãxï ã�ÁsÃ�ÃxÊ ¿�/ÀÂ¿ ª #�.�� ª Ê
Ã�Á]ÀÂÅ(ü�¤¯ËÅ®Ç=À�üwÈxÉ�¿�È�ÉlÀwÅ(üÂÁ�â�ÀÂÈx¿oÉ£üwÁ�ÀÂÅ�Ê~é�È�ìoé�Ã�È�ìsénÀwÈ�É�ì0ç�Á�üwÈx¿oÇ�Êíâ®¿oÉlÀ�ü<È"��Ç=ÀÂÈ�¿sÉ�Ê8ÀÂ¿ Àwé�ÅeÊwÈxìoÉ�ÁsÃWãå¿,üíÀwé�Å
[�Å®Ásâ®¿,û+ÁsÉ�è0ëP¿oìoÅ®ÃÐûg¿�è�Å®ÃÒÁ�üwÅÊwé�¿mî5ÉÔÈ�É�*óÈxìoÇ6üwÅ0û�¤ £ ¤
?�@�µ�@BA Es���5��KF¶·�¹¸�º~»�¼X½ Y K´�4FIX
e è�è�È�É�ì5â�¿oÉlÀ�üwÈ	��Ç�ÀwÈ�¿oÉ�ÊÒãÈü<¿,û Á�Ã�Ão¿sã�ÀÂé�Å¿ü<Å�ÁsâvÀÂÈx¿oÉ�ÊLÃ�ÈxÊ<ÀwÅ®èÈ�É¾(Á���Ã�Å"û=¤²¥��«ûgÁsÉlï4¿sã�ÀÂé�ÅPâ¼é�Á�üÂÁsâvÀÂÅ(ü<È�Ê ÀÂÈ�â�Ê
¿sãÆÀÂé�Å ìoÅ�É�Å(ü<È�âeÊwÇ�æ´ÅhüwÉ�¿-ç�ÁUÊ<È�ìoÉ�Á�ÃCè�Å®Ê<â(ü<È"�³Å®è½ÈxÉiÄ=Å®âvÀÂÈ�¿sÉû¥=¤ ± ¤ ¢ Á�üwÅ0æ6ü<Å®ÊwÅhü<çsÅ®èûÈxÉGÀwé�Å0É�Å®Ç=À�üwÈxÉ�¿
È�ÉlÀwÅ(üÂÁ�â�ÀÂÈx¿oÉyüwÁ�ÀÂÅZãå¿,ü8ÁÔÊwÇ�æ´ÅhüwÉ�¿-ç�Á�Á�À £-ª)� æ³âs¤(¾�é�Å É�Å®Ç�À3üw¿oÉ�È	.�Á�ÀwÈ�¿oÉUæ´Å®Á � â®¿oÉlÀwÈ�ÉnÇ�Å®ÊíÀÂ¿M�³ÅgÀwé�Å
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NKO ¶WÛxÜS¬ §MP��kT ��\ W ��d } Ö t^W(ckW \ t^W \ YAY [�¢ W�t^W(v e } e a e|g X \^_ Y [i]�\�] g \ W(XZY ��[i\^]8¢ e aBa g ]�� e aBXZckW �B\^]9l e
e Y n9o�� c _ e _!_(]�� t [S\^d Y ] Ybp^W w X ���B]9� a ßUà�á0â�� ¢6] t^W(v)x ��\ W e _ p ] g YbpZW _ e aBW(a�a�ckW _![S� W!tQ��Ybp^W e l W � e d W
W \ W �Bd } ] g \ W!XZY �B[S\^] a4Ybp e Y [i\ YBW � e _ Y [i\ Ybp^W1qZUsrut^W(YBW _ Y ]��s[ a4X^aBW(tQx Õ ]�� e dj[�l W \�\ W!X�Y �B[S\^]8¢ e a�a!�
Ybp^W� b¡9¢�£ \ W(XZY ��[i\^] a4p e l W2YBp^W?aBp ]�� YbW(a�Y4Y [
¢ W�tZW!v e }�tZX^W�Y ] Ybp^W [�� p [Sd p^W � e l W � e d W?W \ W �Bd }�x

��\ YbW ��¢ a ] g YBp^W ]jz a�W ��l W!t \ W!XZY �B[S\^] a [id�\ e v)��YBp^W�Y [
¢ W¤tZW!v e }¥a�W ��l W!a6Y ]¦z$��] e t^W \ YBp^W�Y [
¢ W
t [ a�Y �B[Sz XZY [i]j\§] g W l W \ YBa!� e a [i\ t [i_ e YbW(t [S\ Ybp^W¦a�YbX^tZ} z } w X ����]3� a ßUà#á0â���þ �jo � x ��l W \ YBp ] X d p
Ybp^W _ X ��� W \ Y6X^c^cJW � v [
¢8[ Y ]j\ Ybp^W ¢ e a�a ] g Ybp^W�W(viW _ Y ��]j\¥\ W(XZY ��[i\^]h[ a � W(v e Y [Sl W(vS}`a ¢ e viv ×	¨ ¡3©«ª
¬ W ½�� _!� Ø � e \ W!XZY �B[S\^] ¢ e aBa ] g Ybp e Y ]�� tZW ��] g ¢ e d�\^[ YBX^t^W ¢ e }fa�Y [ viv�a [Sdj\^[��_ e \ YBvS} e ¥ W _ Y¤Ybp^W
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c ��]�¢ c�Y \ W!XZY �B]j\Z[i� e Y [i]�\ a [id�\ e v)x

¯K°	�A°�± �����!�$�r���.��~M�Z²x���������$���h�.�

UAW(XZY ��[i\^] a ] g-e viv �³e lj] X � a e � W|c ��] tZX _ W(t�tZX �B[S\^d Ybp^W _(] viv e c^a�W ] g�e ¢ e a�a [�l W|a�Y e � � e \ t¦a ]�¢ W ] g
YbpZW!aBW \ W(XZY ��[i\^] a ¢ e }8Y � e \ a g ]���¢´[i\ Y ]6] Ybp^W �K\ W!XZY �B[S\^] �³e lj] X � aKYbp ��] X d p�W [ Ybp^W �/l e _ X^X ¢�] a _([ vSv e Ö
Y [S]j\�]��(¢ e Y�YbW ��Ö W \ p e \^_ W!t ×)µ q ý Ø \ W(XZY ��[i\^]�] a _([ viv e Y [S]j\ x ��\ W [ YBp^W �2_ e a�W���YBp^W6c e � Y [ e v ]0� Y ] Y e v
¢6[ ¿ [i\^d|] g \ W(XZY ��[i\^] �³e l�] X � a [ aKW ¿ ckW _ YbW(t�Y ] e v�YbW � Ybp^W ]jz aBW ��l W(t \ W!X�Y �B[S\^] a [Sdj\ e v�x

§QPE¶�P Ú P © ´�7®�Û�ÛD° ·8Þ5® O ·æ·æZ¸ O ¯W²�Þ

UAW(XZY ��[i\^] a ] gMe vSvZY�}~ckW(a e � W e z viW/Y ] c e � Y [i_![ c e YBW [i\|l e _ X^X ¢¹] a _([ viv e Y [S]j\ a�Ybp ��] X d p�¡�©Bº ¡9¢ s » � ¡~©bº
¡�¢ s » Y � e \ a [ Y [S]j\ a(x ½ye _ X^X ¢¼] a _![ viv e Y [i]�\ aKt ]¤\^] YsY e � WDc^v e _ W [i\ Ybp^W1p [id p�t^W \ a [ Y�} � W dj[i]�\ a �4[ Ybp [S\
YbpZW2a�X^cJW �B\Z]3l e6e \ t �4[ YBp [i\ YBp^W � e � Ybp½� z XZY [i\ YBp^W�v ]9� t^W \ a [ Y�} � W dj[S]j\�] g aBc e _ W � p [ vSW�W \O�B] XZYBW
Y ] YBp^W � e � Ybp½x

��l W \ YBp ] X d p zk] YBp \ W(XZY ��[i\^] a e \ t e \ Y [i\ W!XZY �B[i\Z] a�c e � Y [S_![ c e YbW [S\�l e _ XZX ¢ ] a _![ viv e Y [S]j\ a!� e
a�YBX^tZ}8ckW � g ]���¢ W(t z } w X ����]9� a ßUà á0â���þ n9oj® � [S\ t [i_ e YbW(a-YBp e YyYbp^W ]jz aBW ��l W!t \ W!X�Y �B[S\^] a [idj\ e v [ a ]j\ vS}
aBv [id p{YBvS}8W \ p e \^_ W(t z }�Ybp^W(aBW ] a _([ vSv e Y [i]j\ ayW l W \ e Y ¢ eS¿ [
¢ e v ¢6[ ¿ [i\^d x

§QPE¶�P Ú P Ú ¸u¾½¿ ·8Þ5® O ·ª· Z¸ O ¯W²DÞ

ÀA\ v [ � W l e _ X^X ¢Á] a _([ vSv e Y [i]j\ a(� ]j\ vS} _ W � Y e [S\ Y � e \ a [ Y [i]j\ a e � W e l e [ v e z vSW [S\>¢ e Y�YbW ��Ö W \ p e \Z_ W!t µ q ý
\ W(XZY ��[i\^]|] a _![ viv e Y [i]�\ a!x º aBa�X ¢6[i\^d YBp e YKYbpZW l e _ X^X ¢Â\ W!X�Y �B[S\^]k¢ e aBaBW(a ]jz W(}¤YBp^W�a�Y e \ t e � t ¢ e a�a
p [ W � e �B_ p{} ×Ã¨ ¡ »�Ä ¨ ¡9¢ Ä ¨ ¡3© Ø � µ q ý ] a _![ viv e Y [i]�\ a e � W \^] Y�W ¿ ckW _ YbW(t�Y ] e ¥ W _ Y e \ Y [ c e � Y [i_ viW(a
aBX _ p e a ¡�© \ W(XZY ��[i\^] a þ n9ojÅ � � � p [i_ p _!]j\ a�Y [ YbXZYBW6YBp^W z X^v � ] g YBp^W+t^W(YBW _ YbW!tmaBX^cJW ��\^]9l e \ W!X�Y �B[S\^]
a [Sdj\ e v�xsÆKp^W � W g ]�� W�� ]j\ vS}�YBp^W ¢ e YBYBW ��Ö W \ p e \^_ W(t�¡�©Bº ¡3¢ s » Y � e \ a g ]���¢ e Y [S]j\ a e � W1c ] a�a [Sz viW�x�UAW(X Ö
Y ��[i\^] a�c �B] t^X _ W(t [i\ Ybp^W2t^W \ aBW _(]�� W ] g�e _!] viv e c^a [S\^d a�Y e � Y � e l W � aBW�Y ��]@� W!a ]j\ e \^_ W1v e }�W � a � p^W � W
�³e lj] X �s_(]j\{l W � a [S]j\ a e � W�c ] a�a [iz viW�xKÆKpZWDt^W \ a [ Y�} ] g Ybp^W(aBW � W!a ]j\ e \^_ WDv e }�W � a _!]���� W(aBc ]j\ t^asY ] YBp^W
� e \^d W ] g�e viv ]3� W!t e Y ¢8] a�c^p^W �B[i_ e \ t`a ] v e ��\ W!XZY �B[S\^]«µ q ý Ç|¨���l e vSX^W!a(x º _!_(]�� t [S\^d Y ]�È�[id pZW
e \ tmq ¢6[���\^]9l þ n�n9o � ��YBp^W+v e }jW � e Y?p [id pZW � t^W \ a [ Y [ W(a ×	É � W!a ]j\ e \^_ W Ø _!]���� W(aBc ]j\ t^a2Y ] Ybp^W6v e �Bd W �
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¢ e a�a|t [
¥ W � W \^_ W ×�Ç|¨ ��Ê n9o~Ë~Ì W ½ ��Í _�Î Ø1e aBa ]�_([ e YBW!t �4[ YBp¥Ybp^W e Y ¢8] aBc^p^W �B[S_�\ W!XZY �B[S\^];¢8[ ¿ [i\^d
c e � e ¢ W�YbW � a e \ t [ a e c^c ��] ¿ [
¢ e YBW!v�}`Ï�ÐÒÑ n9o Ì Ó n9o Î d � _�¢ Ì xmÆKp^W�v e }�W � e YDv ]9� W � t^W \ a [ Y [ W(a ×�Ô
� W!a ]j\ e \Z_ W Ø [ a _ p e � e _ YbW �B[i� W!t z }�Ybp^W�a ¢ e vivSW ��¢ e aBaAt [
¥ W � W \^_ W ×�Ç|¨ � Ê n9o Ë~Õ Ó n9o Ë~ÖAW ½ � Í _ Î/Ø [i\BÖ
t [i_ e YbW(t z }�a ] v e �A\ W!XZY �B[S\^]�µ q ý [S\�l W!a�Y [id e Y [S]j\ a!� e \ t È�[Sd p^W e \ t�q ¢6[���\^]9l W!a�Y [�¢ e YbW2Ybp e Y�Ybp^W
t^W \ a [ Y�} ] g YBp e Y�v e }jW �1[ a ]j\ Ybp^W ]�� t^W ��] g Ï{×ØÑ ¡ Ó ¬�o d � _/¢ Ì(x Õ v e lj] X �(¢6[ ¿ [S\^d�z W(Y � W!W \ ¡�©Bº
¡ »2[ a/W ¿ ckW _ YbW(t�Y ]6z W�c ] aBa [iz vSW [i\ YbpZW2p [id p�t^W \ a [ Y�} � W(a ]j\ e \^_ W2v e }�W � � � p [ vSW?¡�©bº ¡9¢DY � e \ a [ Y [S]j\ a
e � W�W ¿ cJW _ YbW(t�Y ]|z W�c ] aBa [iz vSW [i\ Ybp^W�v ]3� t^W \ a [ Y�} � W(a ]j\ e \^_ W?v e }�W � � e a [ vSviX^a�Y � e YbW(t [i\ Õ [id X � W � x ® x
q [i\^_ W�YbpZW!aBW�tZW \ a [ Y [ W!a e � W�Y ]�] v ]9� Y ]«z W g ] X \ t [i\ YBp^W _ W \ Y � e v _!]�� W�� �³e l�] X � Y � e \ a [ Y [i]j\ a e � W
\^] Y8W ¿ ckW _ YBW!tÙY ]`[i\ � X^W \^_ W�YBp^W�t�} \ e ¢8[S_ a ] g YBp^W�a�X^cJW �B\Z]3l e _(] viv e c^a�W ]0� YBp^W _(]�] v [i\Zd�] g Ybp^W
_!]�� W�x µ e Y�YbW � W \ p e \Z_ W!t ] a _([ viv e Y [S]j\ a�t ]�\Z] Y ]�_(_ X �y[i\ YbpZW [S\ YBW ��l W \Z[i\^d aBc e _ W z W(Y � W!W \ YbpZW ] X�YbW �
W \{l W(v ] cJW ] g YbpZW�a�X^ckW �B\^]9l e�e \ t�YBp^W � e � YBpQx � e � Ybp ¢ e Y�YbW �z¢8[ ¿ [S\^d W ¥ W _ Yba e � W e vSa ]+_!]j\ a [ tZW � W(t
z } È�[Sd p^W e \ t«q ¢8[
�B\^]9l þ njn9o � x
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NKO ¶WÛxÜS¬ §QPSÚQT µ q ý ¢ e Y�YbW �6\ W!XZY �B[i\Z]`] a _![ viv e Y [i]�\ a [i\ YbpZW�p [Sd p Ö e \ tÛv ]9�KÖ t^W \ a [ Y�} � W!a ]�\ e \^_ W
v e }jW � a ] g�e aBX^cJW ��\^]9l e x-ÆKpZW�t^W \ a [ Y�}�v e }jW � a _!]���� W!a�c ]�\ t�Y ] Ybp^W e viv ]9� W!t e Y ¢8] aBc^p^W �B[S_ e \ t�a ] v e �
\ W!XZY �B[S\^]8µ q ý Ç|¨���� W d�[�¢ W!a!x
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ÆKp^W ¢8] a�Y�a [idj\^[��_ e \ Y�W ¥ W _ Y ]�\ Ybp^WKa�X^ckW �B\^]9l e \ W!X�Y �B[S\^] a�YBp e Y e ���B[�l W e Y�Ybp^W � e � Ybp _!]�\^_ W �B\ a
YbpZWm¡3© \ W(XZY ��[i\^] a [idj\ e v � x � vSW _ Y �B]�\Ü\ W!XZY �B[i\Z] a e � WhW ¿ ckW _ YbW(tÝY ] e _�� X [�� Whp [id p^W � W \ W ��dj[ W(a e a
e � W(aBX^v�Y ] g ¢6[ ¿ [S\^dØ�4[ YBp ¢ X ]j\ e \ t§Y e X \ W(XZY ��[i\^] a [i\ Ybp^W ] X�YbW � v e }jW � a ] g YBp^W¦aBX^cJW ��\^]9l e x
ÆKp^W � W g ]0� W�� e a [Sdj\^[S�^_ e \ Y?W \ p e \^_ W ¢ W \ Y [ a�c � W!t [S_ YbW(t þ n9oj® ��g ]�� ¡�©sa [id�\ e v z W _ e X^aBW+YbpZW � W e _ Y [S]j\
_���] aBa1aBW _ Y [S]j\ a [S\^_�� W e a�W �4[ YBp \ W!X�Y �B[S\^] W \ W ��d }jx ��\ c e � Y [S_ X^v e � � e aBX z a�Y e \ Y [ e v [i\Z_�� W e aBW [i\ YBp^W
\ X ¢Dz W �|] g W l W \ Yba6c ��] t^X _ W!t l~[ e [S\ YBW � e _ Y [i]j\ a [i\{lj] v l~[i\^d«] ¿ } d W \ Y e ��d W(YBa [ aDW ¿ ckW _ YbW(tÛt^XZW¤Y ]
YbpZW�p [id pÞW \ W �Bd }¥Ybp � W!aBp ] vit^a g ]�� YBp ] aBW � W e _ Y [i]j\ a!x º Y+Ybp^W�a e ¢ W�Y [
¢ W�p ]9� W l W � �/Ybp^W�c ��]�¢ c�Y
¡�© \ W!XZY �B]j\Z[i� e Y [i]�\ ckW e � z W _(]�¢ W!a�viW(aBa�c ��]�¢6[i\ W \ Y e a�aBX^cJW ��\^]9l e \ W(XZY ��[i\^] a�X \ t^W �Bdj] ¡3©bº ¡3¢ s »
�³e lj] X ��¢6[ ¿ [i\Zd x º a � W!viv��{Ybp^W¤ b¡3¢�£1a [idj\ e vJtZW _�� W e a�W!a e ayv ]9�KÖ W \ W �Bd }�¡�© \ W(XZY ��[i\^] a e � W _!]�\�l W � YbW!t
Y ]k¢ X ]j\ e \ t�Y e X \ W!X�Y �B[S\^] a(x

Õ [i\ e viv�}j� �e l�] X ��¢6[ ¿ [i\Zd YbW \ t^a�Y ] t [ viXZYBW�YbpZW6W ¥ W _ YBa2tZX^WDY ] YbpZW [i\^_/� W e aBW!t¦Y � e \ a [ Y�Y [�¢ W ] g
¢ e aBa [Sl W \ W(XZY ��[i\^] a!x�ÆKp^W1¡�©/a [idj\ e v [ aKW \ W ��dj[i� W!t e YKYbp^W?W ¿ cJW \ aBW ] g YBp^W� b¡3¢�£ \ W!X�Y �B[S\^] a(� e \ t e a
e � W(aBX^v�Y ¢8]�� W�W!vSW _ Y �B]j\�\ W(XZY ��[i\^] a e � W ]jz a�W ��l W!t _!]�¢ c e � W!t �4[ YBp ¢ X ]j\ e \ t�Y e X \ W(XZY ��[i\^] aKt^X^W
Y ] YbpZW�W \ W ��d }�a _ e v [S\^d+] g YBp^W _/�B] a�aAa�W _ Y [i]�\ x ý p [ viW�YBp^W2Y [�¢ W�t^W!v e } [i\^_/� W e aBW(a g ]�� v ]3� W � W \ W �Bd }
 b¡9¢�£ \ W!XZY �B[i\Z] a!� g W � W �/] g YBp^W!a�W [i\ YBW � e _ Y [S]j\ a e � WAt^W(YBW _ YBW!t � W(v e Y [Sl WAY ] Ybp^W ¢6]�� WAW \ W ��d W(Y [i_k× e \ t
viW(aBaKY [
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Milky Way Centre

Nominal Supernova

Lupus (1006) [Type Ia] , Crab (1054) [Type II]

Tycho (1572) [Type Ib?] , SN1181 [Type II?]

Kepler (1604) [Type ?] , Cas A (~1680) [Type Ib]

Betelgeuse
SNO counts pure D2O
SNO counts salt option
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NHIT = 34 Threshold N
NHIT=34 Threshold + Data Reduction N

Threshold: NHIT = 34
Threshold: NHIT = 34 + Data Reduction Cuts
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|>h:�U\�^�i:g&Z]_*\�_*mw����ef�Ud�_*^>\?h:|�\�kcm>g�d�_]y{d�h:y~_*m8\Hm>q:\�|�\�d�gah:i�mKZ]_*y~h:\�|��

m8g�^>\�_]d�m>}~gai:|L��}�m8q Ê�ËLi:\�hjm8^�}~i:ga|��
»@\�m>m>}~i:`�m8q:\[|>h:�U\�^�i:g&Z]_�_]iB_]y�z�|�}~|,m8q:^�\�|�q:gay~k�_*m v*x ��>ctL|�_��/\�dm8|�bUg]m>q�m8qj\Ggab:|�\�^�Za\�kp_�Za\�^8_]`]\

\�i:\�^>`]z�_]i:k£m8qj\n_�Za\�^8_]`]\n_]ij`ah:y�_*^?k:}~|�m8^>}{b:hjm>}~gaiPZ*_]y~hj\�|?��ga^?m8q:\�gab:|�\�^�Za\�k�|>}~`]iB_]yIk:h:\�m8gp\�y~_]|�m>}~d
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×�V � ÕØ� À�É � ×�V � ÕØ� À�É � �uØ Æ��ú����� �£Õ ÉÖ����� �
×�V S À�É � Û �"!¿�¾� Ý

à�ájâ]ã�ä@å>æcà7ç�ã�ã8åèBéEê
ÊjËFÌ£ÍnÎ Ï�ÌÓÑ&Ò ¬ ð�½ � v ¨ ����� v �a�Ê�Ë;Ìló�ÎôÍ�Ì£Í�ÌÓÑ Ô ã ð�½ � v � #[�j���ª¨�� xÊjËFÌló�ÎÐÏ�ÌÓÏ�ÌÓÑ&Ò ã ð�½ �	$]Ã #[�j�
�aÂ`¨]�

þ ì�â!ÿé��������>â]é)éDåã�� è@ä�ê
Ê�Ë;ÌlÑ*Ô�Î Ê�Ë;ÌlÑ*Ô ã ð�½ ÃaÃ �����%$ « ÃÊjËFÌlÑ*Ô�Î Ê�ËFÌlÑ*Ô ã ð�½ �a� �����aÂ x�vÊ&û!ü ý�ÌÓÑ*ÔoÎ Ê�û�ü ý'ÌlÑ*Ô ã ð�½ � x Ã �����%$*ÂaÂ
Ê û�ü ý ÌlÑ Ô Î Ê�û!ü ý'ÌÓÑ Ô ã ð�½ � xax �����%$ « vÊ�Ë;ÌlÑ Ô Î Ê�Ë;ÌlÑ Ô ¬ ð�½ $ v �����%$*�j�
ÊjËFÌlÑ Ô Î Ê�ËFÌlÑ Ô ¬ ð�½ $]Â �����aÂ]�`¨
Ê&û!ü ý�ÌÓÑ*ÔoÎ Ê�û�ü ý'ÌlÑ*Ô ¬ ð�½ �]� v �����aÃ]�j�
Ê�û�ü ý'ÌlÑ*Ô�Î Ê�û!ü ý'ÌÓÑ*Ô ¬ ð�½ ���a� �����%$*Ãa�

�]��� � V QFX »�Y & Za\�^8_]`]\Àr�¬Ksut _]i:k _]i:`]h:y�_]^ kj}~|�m>^>}{b:hjm8}{gaiÐZ*_]y~h:\�| ��ga^ ¯BiB_]y |�m._*m>\ \�y~\�d�'
m8^�gai:|äÎ*�/g]|>}{m>^>gaij|�|>}{��h:y�_!m8\�k }{i�m8q:\R»�r ½ kj\�m8\�d�m>ga^o_]bUg�Z]\Pm8q:\P|�h:�/\�^>i:g&Z*_Ó_]iB_]y�z�|�}~|nm>q:^>\�|>q:g]y~k
g]� v]x �)(ctL|G_*d�d�g]^>k:}{i:`¼m8g�m8q:\w��g�k:\�y�g]�Ða�\�_*d�ga�Õ_*i:k+×,g]`a\�y��

|>d�_*m>m>\�^�}~i:`�}{i��B_*^�m8}{d�h:y~_]^��KtLq:\�\�i:\�^�`]z�_]i:kP_]ij`ah:y�_*^[k:}{|�m>^>}~bjhjm8}{gaic�j^>ga�U\�^�m8}~\�|Gg]�Im>q:\�¯:iB_]y-|�m._!m8\
\�y{\�dm8^>g]i�_]i:k��Uga|�}{m8^�gai�|>}~`]iB_]y~|'_]^�\[|�h:����_]^�}~¤�\�kn}{int�_]b:y~\[Ãj� ¨��,»�}{i:d�\Km8q:\[k:\�m>\�dm8}~g]i�g]�F\�y~\�dm8^�gai:|
_]i:kc�/g]|>}{m>^>gaij|K}{|�i:g]m[_��/\�d�m>\�kÆb�z�m>q:\�_*k:k:}{m>}~gaiog]��|8_]y�m��Bgaijy{z�gaij\�|�\�m[g]��Z*_]y{h:\�|�}~|�i:\�d�\�|>|8_*^�zpm8g
k:\�|>d�^�}~bU\�m>q:\nkj\�m8\�d�m>ga^�^�\�|��/gaij|>\]�7Ú�\�|�h:y{m>|���g]^�\Za\�ifm>|�gab:|�\�^�Za\�kú_*b/g&Za\�m8q:\�_]iB_*y{z@|>}{|wm>q:^>\�|>q:g]y~k
|>qjg�� m8qB_*mog]i _�Z]\�^8_*`a\�\�y~\�d�m8^�gai:|���^>g]� \�y~_]|�m>}~dP|�d�_*m�m8\�^�}~i:`ú^�\�_]dm8}~g]i:|o_]^>\£k:}{|�m>^>}~bjhjm8\�k¢��}�m8q:}{i
_]�:�j^>g� �}~��_*m8\�y{z+* ñ � «-, g]�-m8q:\w|>hj�/\�^>i:g&Z*_�k:}{^>\�d�m8}{gaiRÄ/.)d�ga|�*�Ë/0 ñ �j�
�aÂ _ �

i:j)¾jlk ��vDt�t��21�r436587�9�:pÁ �¹�yz|~

& bUg&Za\¼m8qj\�|�h:�U\�^>ijg�Z*_p_]iB_]y�z@|>}~|[m8q:^�\�|>qjgay~k£g]� v]x �)(ctL|��;(cgai�m>\+<�_*^>y~g�|�}~��hjy�_*m>}~gai:|[g]�,m8q:\�|�h6'
�U\�^>ijg�Z*_n|�}~`ai:_]y;}~i:k:}{d�_*m>\?m8qB_*m « x « d�gahjifm>|?_]^�\�\ ��U\�dm8\�kPkjh:^>}{i:`�m>q:\��:hj^>\Qã ð.½ �:qB_]|�\¼_]i:k=$Ø¨>$
d�g]h:i�m8|L_]^�\H\ ��U\�dm8\�kok:hj^>}~ij`�m8qj\H|8_]y�m��jqB_]|>\H_]d�d�ga^>k:}{i:`�m>g�m8qj\ya�h:^�^>g&��|���g�k:\�yU��g]^�_�|�h:�U\�^>ijg�Z*_
_*mG�&��ef�/d*�ItLq:\?gab:|�\�^�Z]\�kod�g]h:i�m8|�_]bUg&Za\Hm8qj\?_]iB_]y�z@|>}~|ºm8q:^�\�|�q:gay~ko_*^>\G|�h:���n_]^�}~¤�\�k�}{i�t�_*b:y~\GÃj� v �
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& i�\�|�m>}~��_*m8\�kc����_*k:k:}{m>}~gai:_]yj\Za\�i�m>|L_]^>\K_]y{|>gw\ ��U\�dm8\�k���^>ga�N^>\�_*d�m8}{gai:|I��}{m>q�g� @z@`a\�i�k:h:^�}~i:`wm8q:\
�:h:^>\³ã ð8½ �:qB_*|>\?��ga^L_�|�h:�/\�^>i:g&Z*_�_*m?�&�¼ef�/d�Ä�|>\�\ & �:�U\�i:k:}� ?< _ �ItLq:\wd�ga^�^>\�|��/g]i:k:}~ij`�\�|�m>}~��_*m8\
��}{m8q�|8_]y�m�}{i�m>q:\nq:\�_�Z@zR��_*m8\�^�}~|wm8qB_!mn�a��\�Z]\�i�m8|�_]^�\n\� j�U\�dm8\�k¡��^>ga� ^>\�_]d�m>}~gaij|���}�m8q¡g� @z@`a\�i��
tLq:\�^�\���ga^�\]�fm8q:\�m>g]m._]y�|>h:�U\�^�i:g&Z*_�|�}~`aiB_*yj��ga^I_?b:h:^�|�m'_*mL���wef�Ud�}~| «Ä«Ø« d�gah:i�m>|'gabj|>\�^�Za\�k�_]bUg&Za\Lm8q:\
|>h:�U\�^�i:g&Z]_�_]iB_]y�z@|>}~|�m>q:^>\�|>q:g]y~kpk:h:^>}{i:`��:h:^�\�ã ð.½ ga�U\�^>_*m8}{gaip_]i:k@$ v $�d�gahjifm>|[kjh:^>}{i:`�|8_]y�m�ga�/\�^A'
_*m8}{gai��7tLq:\�|>\?gabj|>\�^�Za\�kcd�gah:i�mLZ*_]y~h:\�|�d�g]^>^>\�|>�Ugai:k�m>g�Â`¨�� « Ã _]i:koÃ v �
�`Ã g]�Fm8qj\Gm8g]m8_]yUk:\�m>\�d�m8_]b:y{\
�B_]^�m>}~d�y~\H|�}~`aiB_*y1��ga^L�:h:^�\¾ã ð.½ _]i:kp|8_*y{m���^>\�|>�U\�d�m>}{Z]\�y{z

<�g]i:|>}{k:\�^�}~i:` m8qj\Ó\�y~\�d�m8^�gaiN_]i�m8}~ij\�hjm>^>}~ijg |>}~`]iB_]y�}{i°m8q:\�¬ ð½ ^>\�`a}~gai1��_�m8g]m8_]y�g]� x \�y{\�dB'
m8^>g]iwÎ*�Uga|>}�m8^>g]il\Za\�i�m>|�_]i:kâ¨£ÉC'u^>_�zÅ\�Z]\�i�m8|�_*^>\p\ ��/\�d�m>\�k���^>g]� ^>\�_]d�m>}~gai:|���}{m>qlg� @z@`a\�il��ga^�_
|>h:�U\�^�i:g&Z]_�_*mw�&�¼ef�/d*�,tLq:\�^�\���ga^�\�_¼m8g*m._]y�g*�4¨]�]Ã ÊjË�\�Z]\�i�m8|G_]^>\?\� j�U\�dm8\�kP_]bUg�Z]\?m8q:\w|>hj�/\�^>i:g&Z*_
_]iB_]y�z�|�}~|�m>q:^>\�|>q:gay{k���ga^L_¼|>h:�U\�^�i:g&Z*_�_*mH�&�¼e@�Ud]�,tLq:}{|Ld�ga^�^>\�|>�Ugai:k:|Lm8g�_]�j�:^>g� �}~��_*m8\�y{zn� x �
Â`Ã g]�
m8q:\w|>}{`aiB_]y1}~i�m8q:\³¬ ð�½ ^>\�`a}~g]i��

tLqj\�\�i:\�^�`]zp_]i:kp_]i:`]h:y�_]^Lkj}~|�m>^>}{b:hjm8}{gai��:^�ga�U\�^�m>}~\�|Kg*��m>q:\y¯BiB_]yF|�m._*m>\�\�y~\�d�m8^�gaip_]i:kp�/g]|>}{m>^>gai
|>}~`]iB_]y~|'h:|>}{i:`�m>q:\�a�h:^�^>g&��|L��g@k:\�y1_]^�\H|>hj����_]^>}{¤�\�kn}~int�_]bjy~\?Ãj� x �4Ú�\�|�h:y{m>|���ga^�\Za\�ifm>|�gab:|>\�^�Z]\�k
_]b/g&Z]\ºm>q:\�_*iB_]y{z@|�}~|Fm8q:^�\�|�q:gay~k�|>qjg��Åm>qB_*m-gai�_�Za\�^>_]`a\'\�y~\�d�m>^>gai:|F��^�ga� \�y~_]|�m>}~dI|>d�_*m>m>\�^�}~i:`K^>\�_]d�m>}~gai:|
_]^>\wk:}{|�m8^�}~b:h�m8\�k���}�m8q:}{io_]�:�:^�g& �}{�n_*m>\�y�zD* ñ � «�, g*��m8qj\�|�h:�U\�^>ijg�Z*_�k:}~^�\�dm8}~g]i�ÄE.)d�ga|�*�ËF0 ñ �����aÂ _ �

G?H�I JLKNMPORQQøTSVU=[([

t���gÅ_*iB_]y{z@|�}~|��)_]d�m>ga^>|�d�gai�m>^>}~bjhjm8\om8gRm8q:\py~ga|�|�g*�?|>h:�U\�^�i:g&Z*_�|>}{`aiB_]y���tLq:\+¯B^>|�m�}~|�m8qj\�r¬[sut
_]iB_]y�z�|�}~|�m>q:^>\�|>q:gay{k�_*i:k�m8q:\w|>\�d�gaijk�}~|�m>q:\w\W�/\�dmGg]�-m8qj\�k:_*m._¼^>\�k:h:dm8}~g]icd�hjm8|��

i¹jYX:j£m ZòpD}�~lßruà£r\[�ÝDt�z0ráÝD�S~£�

tLq:\G_*��gahjifmºg]�1|>h:�U\�^�i:g&Z*_�|>}{`aiB_]yB^�\���g&Za\�k�k:h:\�m8g?m8qj\G_]i:_]y{z@|>}{|Im8q:^�\�|>qjgay~k�g]�Fr¬[sut ñ?v]x �)(ctL|
}~|wgabjm8_]}~i:\�k�b�z£d�ga���:_]^>}{i:`�m8q:\�ifh:��bU\�^>|�g]��d�gah:i�m>|�\ ��U\�dm8\�k¡_]b/g&Z]\�m8qj\�qB_*^>kj��_]^>\�m8qj^>\�|�q:gay{k
g]�Lr¬[sut ñ �&Â+�](ptL|�_]i:kRm8q:\�ifh:��bU\�^�|�g*��d�g]h:i�m8|�\� ��/\�d�m8\�kÅ_]bUg&Za\�m8q:\�_]iB_]y�z@|>}~|Hm>q:^>\�|>q:g]y~kRg]�
r�¬[sut ñ?v]x �)(ctL|��
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×nV � ÕØ� À�É � ×�V � ÕØ� À�É � æFØPÙ Ú ÉUT � � �
×nV SÖÀ�É � Û ����� � À�Ü VBÝ

Þpß*Ù æ ��� �
à�ájâ]ã�ä@å>æ�à7ç@ã�ã8åèBéEê éuë!é�â]ì òUíaøfð�ø6a íba�ï]ð)ï!ñ
Ê�ËFÌ£Í�Î Ï�ÌlÑ&Ò ¬ ð�½ ¨]� « ���>$ ¨]� « ���%$Ê�Ë;Ìló�Î Í�Ì£Í�ÌlÑ*Ô ã ð.½ $*Ãj��Ã v $]Ã���Ã vÊ�ËFÌló¼ÎÐÏ�ÌÓÏ�ÌlÑ&Ò ã ð.½ $*Ãj� « � � v �]��Ã`¨õ åç@é�ã�â]ìºà7ç�ã�ã8åèBé�ê éuë!é�â]ì ï]÷�ð í�÷ ö�÷:ù�ð í�í
Ê�Ë;Ìló�Î Ê!ËFÌ£Í�ÌÓÏ ã ð.½ ����Â`¨ ¨>$@� x �Ê�ËFÌló¼Î ÊjË;Ì£Í�ÌúÏ ã ð.½ ����Ã v ¨>$@�c$]�
Ê&û!ü ý'ÌÓó¼Î Ê&û!ü ý�ÌPÍ�ÌúÏ ã ð.½ ¨*Âj��Ã]� $ « �c$>$Ê@û�ü ý�Ìló�Î Ê�û�ü ý'Ì£Í�ÌÓÏ ã ð.½ ¨ v � v*x ÂaÂ���ÂaÃ

þ ì�â!ÿé��������>â]é�éuåã�� è@ä�ê éuë!é�â]ì ñ�ñ@ð í�í ñ�ñ@ð í�í
Ê�Ë;ÌlÑ*Ô�Î Ê�Ë-ÌlÑ*Ô ã ð.½ « ��� « « �
� «Ê�ËFÌlÑ*Ô�Î Ê�Ë;ÌÓÑ*Ô ã ð.½ �]� v � �a� v �Ê&û!ü ý'ÌÓÑ*ÔoÎ Ê�û�ü ý'ÌlÑ*Ô ã ð.½ �]� v]x �a� v]xÊ@û�ü ý�ÌlÑ*Ô�Î Êfû!ü ý�ÌlÑ*Ô ã ð.½ �]�Â¨]Ã �a� ¨]Ã
Ê�Ë;ÌlÑ Ô Î Ê�Ë-ÌlÑ Ô ¬ ð�½ $@� v � $�� v �Ê�ËFÌlÑ Ô Î Ê�Ë;ÌÓÑ Ô ¬ ð�½ �]��� « �a�
� «Ê&û!ü ý'ÌÓÑ Ô Î Ê�û�ü ý'ÌlÑ Ô ¬ ð�½ ¨@� v Ã ¨�� v ÃÊ@û�ü ý�ÌlÑ Ô Î Êfû!ü ý�ÌlÑ Ô ¬ ð�½ �]��ÃaÂ �a�
ÃaÂ

t-g]m8_]y;»jr ½ Ê!Ë��7Za\�i�m8| �&�]�j��Ã]� �a�&Ã����aÃ
t-g]m8_]y;»jr ½ ÊjËL�7Za\�ifm>| v Ã>$���Â x x « Ã���Ã vt-g]m8_]y;»jr ½ ¡ Ê�ûF¤��7Za\�i�m>| « $����]� � x ��� v �t-g]m8_]y;»jr ½ ã ð�½ �7Z]\�i�m8| ¨ v « ���]Ã x � $@�Â¨]Ât-g]m8_]y;»jr ½ ¬ ð½ �IZ]\�i�m8| v �]�j� x Â v �a��� x Ât-g]m8_]y;»jr ½ Ñ	���7Z]\�i�m8| xax $���Ã�� xax $@��Ãj�t-g]m8_]y;»jr ½ ÏR�IZ]\�i�m8| �>$���Â x ¨>$]��� x ¨�SÉ � ��� æ�Ø£Ù ���UV�� � � dáÓd X ÓwÓ 
á»�� X 
á»
�SÉ � ��� æ�Ø£Ù ���UV�� � � Û ÍUÀ � � Ù�Ý d�d�d X �`Ó 
áÅ
 X Å
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e�h:^�^>g&��|º��g@k:\�y:��g]^'_?|�h:�/\�^>i:g&Z*_�_!m[����ef�Ud]�It��'g�}~ijk:\��U\�i:kj\�i�m�k:_*m._w|>\m8|,��}{m8qp�&�a�w|>hj�/\�^>i:g&Z*_]\
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�a�a�h$ÄÃ g]��m8q:\�gab:|>\�^�Z*_]b:y{\n|�h:�/\�^>i:g&Z*_�|�}~`aiB_*y���sui�m>q:\ng]�/\�^8_*m>}~gaiR��g@k:\���}{m>q�|8_*y{m��;$�� ¨ÄÃÀg]��m>q:\
gab:|�\�^�Z]_*b:y~\p|>h:�U\�^�i:g&Z*_�|>}{`aiB_]y�}~|�^�\���g�Z]\�k���}�m8q�_]i�_]i:_]y{z@|>}{|¼m8q:^�\�|>qjgay~klg]� v]x �)(ctL|��ifB\��'\�^
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×�V � ÕØ� À�É � ×nV � ÕØ� À�É � �DØ Æ��ú�n� � �£Õ ÉÖ�������
×�V SÖÀ�É � Û �o!¿��� Ý

à�ájâ]ã�ä@å>æ�à7ç@ã�ã.åèBé�ê
ÊjË;ÌPÍ�Î Ï�ÌlÑ&Ò ¬ ð.½ �a�a� �j�
�j� x �Ê!ËFÌló¼ÎÀÍ�Ì£Í�ÌlÑ Ô ã ð�½ � v]x #G���{�a��� «ÊjË;ÌÓó�ÎÐÏnÌúÏ�ÌlÑ&Ò ã ð�½ � x « #G�����%$ x Ãþ ì�â!ÿé��������>â]é�éuåã�� è@ä�ê
Ê!ËFÌlÑ*Ô�Î Ê!ËFÌlÑ*Ô ã ð�½ Ã x �j�
�%$]Â`¨
ÊjË;ÌÓÑ*ÔoÎ Ê�Ë;Ì�Ñ*Ô ã ð�½ $]Ã �j�
�aÂ x�vÊ�û�ü ý�ÌlÑ*Ô�Î Ê&û!ü ý�ÌÓÑ*Ô ã ð�½ �&� « �j�
�%$ x $Ê û�ü ý ÌlÑ Ô Î Ê�û�ü ý'ÌlÑ Ô ã ð�½ �&�`¨ �j�
�%$ v ¨Ê!ËFÌlÑ Ô Î Ê!ËFÌlÑ Ô ¬ ð.½ $�� �j�
�%$]�j�
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ô7�6ü�ðEúØü�ö�
�í�î³ïß÷-ö�þýü�ö�ô�ùÞå�ú(å�GP÷>ö�ü úØ÷>õEüýö�
uúØ÷b÷>þýðõ�Þå-ð%��ôNôWö�G½÷bù�ü�ï�ôNù"ú/÷���÷>þ�ù�å³ûNü�õ/ûWò�þ å-õ �;ÿ¸�pïí��ò�NôNõ
å-ö�ù�å-ó�ó�þ��+ú	��ôZ��ò�õEðEú¯ûNõEü�úØôWõ/ü�åoúØ÷8ú���ô�üýö�ûN÷<GPüýö�
oùÞå�ú(å`÷>ö�å-öLôWø-ôNö%ú�Ã���MYôWø-ôNö%úZ�Þå-ðEüýð�üýÜ³ê�Ú9þ �ºÿÝöLú	��ô
ûNò�õ/õ/ôWö%ú³ù�ô7�éå-ò�þ úvûN÷>ö-ïÞ
>ò�õ	å�úØü�÷>öPI�ú	��ô��;ÿ¸�pïg��ò�NôNõ���÷-þýù�ð��<;`ôBø>ôNö%ú/ð�å���÷	ø>ôjú���ô�ðEò�óôWõ/ö�÷	ø9åPî���ÿ��
å-öÞå�þ��bð/ü�ðpú	��õ/ôWð	��÷>þ�ùo÷�������Û����vðO�%����ô���ò�õ/ðAú�ûWõ/ü�ú/ôNõEü åKå-õ/ô�G½ôBú�����ôNögú	��ô)ú/ü�GPôºù�ü�NôNõEôNö�ûWô¢��ôWú��]ôNôNö
ú���ô�ïCõEðEú å-ö�ùÕþ å�ðEú�ôWø-ôNö%úgü�öÕú	��ô���ò�NôNõnüýðjþ�ôNð/ð�ú���å-öwêÞðO�ç����ôPô7�6ó�ôNûWú/ôNù ûW÷>ò�ö%únõ�å�ú/ô8ð/ò�ðAú(å-ü�ö�ôNù
÷	ø>ôWõKê"ð/ôWûN÷>ö�ù�ð��¥÷-õ�ôWø-ôNö%úØðKå���÷	ø>ô�ú	��ôjî��¯ÿ�� å�öÞå-þ��bðEüýð]ú	��õ/ôWð	��÷-þýùD÷��ù����Û����vðvü�ðÖå-ó�ó�õ/÷��6ü�G�å�úØôWþ��
ÜHÚ�ö��ô�Pù�ò�õEüýö�
Lú���ô½ó�ò�õ/ô��! FïnG½÷bù�ô�å-ö�ùwê<Ý<ö��ô�Pù�ò�õEüýö�
Lú���ôPð�å�þ�ú�G½÷bù�ô��¥÷>õ�å�ðEò�ó�ôNõ/ö�÷ ø9å�å�ú
ÜH;§L�ó�û�IÆõ/ôO
�å-õEù�þýôWð/ð`÷��vú	��ôDð/ò�ó�ôNõEö�÷	ø9å§G½÷bù�ôNþ �è�;ü�
-ò�õ/ô�ß��Áê@üýö�ù�ü�û�å�ú/ôNðnú���ôÞú/ü�GPô½ðAúØõ/ò�ûWúØò�õ/ôL÷��Kå
ð/ò�óôWõ/ö�÷	ø9å���ò�õ/ðEú¯ûW÷<G½ó�å-õ/ôWùLú/÷`ú���ôjú��bó�üýû�å-þÀù�ôBúØôNûBúØ÷>õ¯ôWø-ôNö%ú�õ�å�ú/ôj÷��ÖÜ³ö#"�ê�;$�ô�9�

ï�ö�ûNô�åç��ò�õ/ðAú��Þå-ð���ôNôWö�üýù�ôWö%úØü�ï�ôNùPI�ú���ô���ò�õ/ðAújôWø-ôNö%úØðZå-õEôgûN÷-ó�üýôWù��¥õ/÷<G ú	��üýð�ûNüýõEûNò�þ�å-õK��ò�NôNõ
úØ÷ åjð/ôWóÞå-õ�å�úØô�ïCþýôvò�ö%ú/üýþ�ú	��ô�ôBø>ôWö�ú/ð�ü�ö8ú	��ôK�;ÿ¸�pï ��ò-N�ôWõ]ö�÷�þ�÷>ö�
>ôWõÆð�å�ú/üýð����oú���ô���ò�õEðEú]ûNõEü�úØôWõ/ü�å�å-ö�ù
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à�á�è�é�â ê/ã ë%��ì � �6óôWûWúØôWùßù�ôWú/ôNûWú/÷>õÞûW÷>ò�ö%úDõ�å�úØô@ü�ö ú	��ôRó�õEôNð/ôWö�ûNô�÷9��å¼ð/ò�ó�ôNõEö�÷	ø9åw��ò�õ/ðAú��/����ô
ú��6ó�üýû�å�þÀù�ôWú/ôNûWú/÷>õuôWø-ôNö%ú�õ	å�úØôjü�ð�Ü³ö&"�ê�;	�K���

ú���ôZ��ò�õEðEú�ôNö�ù�ð��)ÿÝö�÷>õEù�ôNõvú/÷PôWö�ð/ò�õ/ô åPó�õE÷<GPó�úKå-öÞå-þ��bð/üýðv÷9�2ú	��ô�ôWø>ôWö%úØð�I5��ò�õEðEúØðvú	�Þå�ú¯þ å-ðAúuþý÷>ö�
>ôNõ
ú��Þå-ö ì<; ðEôNûN÷-ö�ù�ð§å�õ/ô§�¥÷>õEûNôNùßúØ÷�ôWö�ùió�õ/ô�G�å�ú/ò�õ/ôWþ���å-ö�ùßú���ô=õ/ôOGçå�üýö�ü�ö�
 ôWø-ôNö%úØð�å-õEôså�ð/ð/ü�
>ö�ôWù
úØ÷ åRð/ò�ûWûNôWð/ð/ü ø>ô���ò�õ/ðAú��w����ôî��ò�õ/ðAú�G½÷>ö�ü�úØ÷-õoûNò�õ/õ/ôWö%úØþ��¼õ/ôWð/üýù�ôNð8÷>öøåÕí6ò�ö('�þ úØõ	å=í6óÞå-õEû\Ü*)-Ü³Ý�;
��÷>õ�L�ðEú(å�úØüý÷-ö ûW÷<G½ó�ò�úØôWõ,+KåÕó�å-õ�å-þ�þýôWþÖ��ò�õEðEú�G½÷>ö�ü�úØ÷-õgó�õ/÷bûNôWð/ðPõ/ôWð/üýù�ôNðP÷>ö�å�ö\ÿÝö%úØôWþôÛpôNö%úØü�ò�G ÿ/ÿEÿ
ì<;<;����K����å-ð/ôWù�ûW÷<G½ó�ò�úØôWõ��]ï�ö�ûNô�ú	��ô�óÞå-õ�å�þýþýôWþð��bðEúØôOG ÷>öDú���ô��éå-ðAúØôWõvÿÝö�ú/ôNþ�ÛpôNö%úØü�ò�G ûN÷�G½ó�ò6úØôNõ
�Þå-ð���ôNôNö§�¥ò�þýþ��?ûW÷<G�GPüýðEð/ü�÷>ö�ôNù1Iü ú��uüýþ�þù��ôNûW÷<GPôoú���ô`÷�-½ûWü å-þpó�õE÷6ûWôNð/ð�å-ö�ùRú���ô8íbò�ö\�uüýþýþù��ôgò�ð/ôWù
÷>ö�þ���å-ðKå��Þå-û(L�ò�óP�
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��ôO�éå�ò�þ�ú ��� ���ÁÚ
O å-þ�ü���õ	å�úØü�÷>ö�ì
P�QSR î IUT(òÀü ì<ß Ý-�»Ý
P  �V� O ��Ø å�þýþ�ðAúØõEôNö�
-ú	��ð(û ì<ß Ý-�»Ý
P ' IÞ��� �<� ���Áß
P å-þýþ�÷�ú���ôWõvð/÷>ò�õEûNôWð ��� ���ÁÚ

�XWZY ;¥ê�ã ëéä�ì�òÀôWø-ôNþ�Üî��ò�õ/ðEú�GP÷>ö�ü úØ÷>õnî[��ÿ���ÜH;<;Rú/õ/ü�
�
>ôNõ�ú���õEôNð���÷>þýù�ð`ù�ò�õ/ü�ö�
Rù�ü�N�ôWõ/ôWö�úgù�ôWú/ôNûWú/÷>õ
å-ûBúØü�øbü úØüýôWð���ÿÝö å-þýþ>û�å-ð/ôWð�I�ú���ô�òÀôWø-ôNþ"Ü)ú/õ/ü�
<
>ôNõ�õ/ô�¡�ò�ü�õ/ôWð �<;vôBø>ôNö%ú/ð%å���÷	ø>ôºú���ô�å-ó�ó�õ/÷>ó�õEü å�ú/ôºî��¯ÿ���ÜH;<;
úØõEü�
<
-ôNõ�ú	��õ/ôWð	��÷>þ�ù�ü�ö�å�êgðEôNûN÷-ö�ù�ú/ü�GPô��uüýö�ù�÷H�Z�

ã ë��ÀëéäCë�� .Dé�/]\�^`_ êba ádc a �3Gùâ ê �#G�2 ; 5��

ÿÝöøå-ù�ù�ü�úØü�÷>ö¿ú/÷Rú���ô+ù�ôO�éå-ò�þ�úgðEôWúEúØüýö�
>ð�Iºð/ôBø>ôWõ�å-þ²û�å-þýü���õ�å�úØüý÷-ö¿ðE÷>ò�õ/ûWôNð8õ/ôO¡�ò�üýõEô���ü�
���ôNõnú���õEôNð	��÷>þýù�ðOI
����ü�û(��å-õEô�å-ð/ðEü�
>ö�ôNùnù�ôNó�ôNö�ù�üýö�
u÷>öjú���ô)õEò�öjú��bóô9� ����ô QSR îFå-ö�ù T òÀü>û�å-þýü���õ�å�ú/üý÷>ö³ð/÷>ò�õEûNôWðõG�å�L-ôÆò�ð/ô
÷��ùå�
<å-ð²ð��bðAúØô�G úØ÷oú/õ�å-ö�ð/ó�÷>õEúvõ	å-ù�ü�÷�å-ûWú/ü�ø-ô�ö�ò�ûWþýôNü�úØ÷oú	��ô�ù�ôBúØôWûWúØ÷-õ�IÞå-ð�ù�ôNðEûNõ/ü��ôWùDüýöLíbôNûWú/üý÷>öç���Áß-�
� þ ú���÷-ò�
<�Z�÷�ú���÷���ú	��ôNðEô]ðE÷>ò�õEûNôNðù�Þå ø>ô�å-ö�üýö%ú/ôNõ/ö�å-þMÛ����¼úØ÷vú�å�
uù�ôNû�åH��ôBø>ôWö�ú/ð�I>ðE÷<GPô)÷9�6ú	��ôºöbò�ûNþýôWü
ù�ôWû�å�� ôWöVõ/÷>ò�ú/ô+úØ÷�ú���ôÞù�ôNû�å��¼û(�Þå�G���ôNõOI)û�å-ò�ðEüýö�
@ú	��ôÞù�ôBúØôWûWúØ÷-õgúØ÷RõEô�
>ü�ðEúØôWõ�å-öVôBø>ôWö�ú��uü ú���÷-ò�ú
ú���ôRûN÷>õEõ/ôWð/ó�÷>ö�ù�ü�ö�
Vüýö%úØôWõ/öÞå�þ³û�å�þýü���õ�å�ú/üý÷>öàð/÷>ò�õ/ûNôRú�å�
��/����ô�ù�ôNû�åH�\ó�õ/÷bù�ò�ûBúØðD÷��jú	��ô  �V� O �¸I['
å-ö�ùi���àû�å-þ�ü���õ	å�úØü�÷>ö¼ðE÷>ò�õ/ûWôNð�å-õ/ôDö�÷-ú8ú(å�
<
-ôNùiå-ö�ùF�]÷>ò�þýùàö�÷>õ�Gçå�þýþ��Õð��Öå�GPóVú���ôLùÞå�ú(å�ðEú/õ/ô�å9G
��ò�õEðEú�GP÷>ö�ü úØ÷>õO�@ÿÝöV÷>õEù�ôNõoú/÷èå ø>÷>ü�ùF�Þå ø6ü�ö�
Ró����bð/ü�ûNð8ôWø-ôNö%úØð��¥õE÷<G ú	��ô QSR î�I T òÀüJI  �V� O �¸I�' å-ö�ù
���Õû�å-þ�ü���õ	å�úØü�÷>öRð/÷-ò�õ/ûWôNðnüýö�ú���ô8ùÞå�ú(åDð/ôBú�IÀú���ô���ò�õ/ðEú GP÷>ö�ü�ú/÷>õ³ðEôNö�ðEü�ú/ü�øbü�ú��@ù�ò�õ/ü�ö�
Dú���ôWð/ôPõ/ò�ö�ðnü�ð
ù�ôWûNõ/ô�å-ð/ôWù����`õ	å-üýðEüýö�
�ú���ô�ú/õ/ü�
<
>ôNõ2ú���õEôNð	��÷>þýùP� � ù�ù�ü�úØü�÷>öÞå-þbüýö�ðEúØõEò�GPôNö%ú(å-þ6þýü�
<�%ú�üýð;÷<��ð/ôWõEø-ôNù+ù�ò�õ/ü�ö�

ú���ô+÷>ó�ôNõ	å�úØü�÷>ö¼÷��vú	��ô+ðE÷>ò�õEûNô�G�å-ö�ü�ó�ò�þ å�úØ÷>õjð��6ðAúØôOG  ������ôîòÀôWø-ôNþ�Üç��ò�õ/ðAú�GP÷>ö�ü�ú/÷>õjóÞå-õ	å�GPôWúØôWõ
ð/ôBú/ú/üýö�
>ðnù�ò�õEüýö�
Lø9å-õ/ü�÷>ò�ðnù�ôWú/ôNûBúØ÷>õ å-ûWú/ü�øbü�ú/üýôWð å�õ/ôPó�õ/ôWð/ôNö%ú/ôNùVüýö �õå���þýô�ß���Ü<� � þýþÆõ/ò�ö¼ûN÷-ö�ù�ü�ú/üý÷>ö�ð
õ/ôO¡�ò�üýõEô ��;8ôBø>ôWö�ú/ð�å���÷	ø>ôjú���ô å�ó�ó�õ/÷-ó�õ/ü�å�úØô�î[��ÿ��iú	��õ/ôWð	��÷-þýù?üýö�ågúØü�GPô��uü�ö�ù�÷H� ÷��%ê`ð/ôNûW÷>ö�ù�ðO�
e	°P±³²�¶�Í³Â ÂJ²�¿�·�ÅO¿³Î�¹Á¿³²�f³Í�ÂJºé·�gÖÅ7¿³¹�· ÅOÂ�Í�º ²�º�µ7¿!hji�k °�· ±�Â ²	ºé±³ÅOÎÁ¼�Å7´1½mlon�p7qZ°rºù¼HÍ³ÂJ¹�¿*r�ÂJÍ³¿³¿�¹�¿*r�¶�Å7¿�¼³¹ ·J¹�ÅO¿�ºr¹Á¿

s ±³¹»¶Ã±�· ±³²�º Å7Í³ÂÃ¶¸²tg�µ¿³¹ÁÌ³Í³Î»µ(·JÅ7Â�º ÄHº ·J²ugø¹»ºP¹�¿�ÅOÌ9²�ÂJµ· ¹ÁÅ7¿MÏÞ°P±�µ·r· ±³ÂJ²�º ±³Å7Î»¼�ºé²�·é· ¹Á¿*rÖ¹»ºr¿³Å·rÍ�º ²�¼�¹Á¿�· ±³¹»º�µ¿9µÎÁÄ�º ¹»º�Ï
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ã ë���ëéäCë%v w$xFáS/ ê J ê â*yz2"â�{FWU/ a>ê
ïjö�ûNô½ú	��ô+÷-ö�þýü�ö�ô���ò�õ/ðAú�GP÷>ö�ü�ú/÷>õ��¢å-ðoðEò|-PûNüýôWö%úØþ��sG�å�úØò�õEô�Ipü�ú/ð"ó�ôNõ��¥÷>õ	G�å-ö�ûWô��¢å-ðgü�ö�ø-ôNðAúØü�
<å�úØôWù
÷��Püýö�ô��¥÷>õ�ú	��ôgó�ôNõ/ü�÷6ù��ôBú���ôWôNöÕî�÷	ø-ô�G���ôNõ�ê-IõÜHß<ß<ß�å-ö�ù~}<å�öbò�å-õ�����Irê9;<;�Ü<I�ûN÷>ö�ð/üýðAúØü�ö�
Þ÷����<ß-Ü<�Áì
ùÞå��6ð³÷��ºþýü ø>ônùÞå�ú(å-�ô�p÷Þó�ôNõ��¥÷-õ	G ú���ôg÷��Püýö�ônðEú/ò�ù���Irå+ð/ôBú�÷��2�2ï�� ��� � î õ/÷>ò6úØüýö�ôNð�ú	�Þå�ú³ó�õ/÷	øbüýù�ô
Ggò�û(� ÷��]ú���ôPð�å9G½ô��¥ò�ö�ûBúØüý÷-öÞå-þýü ú��\å-ð�ú���ô½÷>ö�þýüýö�ô�G½÷>ö�ü�úØ÷-õ��Öå-ð"ò�ð/ôWùP�î����ô½ð/ò�ó�ôNõEö�÷	ø�å�å-öÞå-þ��6ðEüýð
ôWø>ôWö%úgî[��ÿ��4ú	��õ/ôWð	��÷-þýù�÷��¢���|Û����vðnüýö�ûN÷-öM�Eò�ö�ûBúØüý÷-ö§�uü�ú�� å+ú/ü�GPô��uüýö�ù�÷³�4÷��¢êÞð/ôWûN÷>ö�ù�ð��]ôNõEô
ð/ó�ôNûNü�ïCôNù½üýö8ú���ôu÷��Pü�ö�ôKå-öÞå-þ��6ðEüýðºõ/÷-ò�úØü�ö�ôNðO�ºí6ôWø-ôNõ	å-þ�î������ºîô�TðEôWúEúØüýö�
>ð2��ôWõ/ô³ôOG½ó�þý÷H�>ôWù½ü�ö½÷>õEù�ôNõ
úØ÷Dú���÷-õ/÷>ò�
���þ���ðEú/ò�ù��Rú	��ô`õ/ôWð/ó�÷>ö�ð/ôP÷��ºú���ô�G½÷>ö�ü�úØ÷-õ/üýö�
+ð��bðAúØô�G��`ÿÝö å-þýþ2û�å-ðEôNðOI�ú	��ô`õ/ò�ö-ÝðEóôWûNü�ï�û
ú���õEôNð	��÷>þýù�ð�þýüýðAúØôWùÞüýö�� å���þýô�ß-��Ü��]ôNõEôZå-þýðE÷oôOG½ó�þ�÷H�>ôNù1�)ïjö�ô�ð/þ�ü�
<�%ú]ù�ü�NôNõEôNö�ûWô��ôBú���ôWôNöLú���ô�÷>ö�þ�üýö�ô
å-ö�ù`÷��Püýö�ôÖ��ò�õEðEú�GP÷>ö�ü�ú/÷>õpð/÷��Êú��¢å-õ/ôvü�ð;ú���å�ú�å���ò�õEðEúÆü�ð�ö�÷-ú�ôNö�ù�ôWù8÷>ö�ûNô�å�ù�ò�õ�å�ú/üý÷>öo÷��5ì<;³ð/ôWûN÷>ö�ù�ð
üýðvõ/ô�å-û(��ôWùPI å-ðuüýð²ú���ônû�å-ð/ônüýöÞú	��ô�÷>ö�þ�üýö�ô�ø-ôNõ/ðEüý÷>ö1�

����ô���ò�õEðEú]õ�å�ú/ôu÷<��ð/ôWõEø-ôNùÞü�öPú	��ô�í6î�ïiù�ôBúØôWûWúØ÷-õ]ù�ôWóôWö�ù�ð]÷>öPú	��ô¯öbò�G��ôWõ]÷9��ôWø-ôNö%úØð]õ/ôO¡bò�üýõ/ôWù
úØ÷|�¥÷>õ	G ú	��ô���ò�õ/ðAú"ú/õ/ü�
<
>ôNõO� � öVå ø-ôNõ�å9
>ô+÷����<����;|��ò�õ/ðAúØðm)�ùÞå��så-õ/ôP÷<��ðEôNõEø-ôNù ù�ò�õ/ü�ö�
?ú	��ô8÷��Püýö�ô
ðEúØò�ù��?ò�ð/ü�ö�
½ú	��ô"ù�ôO�éå-ò�þ ú³÷-ö�þýü�ö�ô���ò�õEðEú�GP÷>ö�ü úØ÷>õvó�å-õ�å�GPôWú/ôNõEð����C÷>õuûN÷�G½óÞå�õ/üýðE÷>öPICú���ônú/÷-ú(å-þr��ò�õ/ðAú
õ�å�ú/ô�ò�ð/ü�ö�
8î������)îK���Zö�;`üýð�å-ó�ó�õ/÷��6ü�G�å�úØôWþ��çê�ì��Áö ��ò�õ/ðEú/ðo)�ù�åH���X�uôNðEò�þ�ú/ð²÷���ú���ô�÷��Püýö�ô³ðEúØò�ù����¥÷>õ
ù�ü�NôNõEôNö%ú�îô�����ºîô� óÞå-õ	å�GPôWúØôWõ/ðKå-õEô"ð���÷H�uöRüýö��;ü�
-ò�õ/ô�ß������Ö����ô"üýö�ûWõ/ô�å-ð/ônüýöLú���ô���ò�õEðEú³õ�å�ú/ô�å-ð
åZ�¥ò�ö�ûWúØü�÷>ö+÷9��ú���ô�ö�ò�G���ôNõ)÷���ôWø>ôWö%úØð²õEô�¡�ò�üýõEôNùPúØ÷Z�¥÷>õ	G ú	��ôuúØõ/ü�
<
>ôWõ)ü�ð�Gçå-ü�ö�þ��"ù�ò�ô¯úØ÷nû�å-þ�ü���õ	å�úØü�÷>ö
å-ûWú/ü�øbü�ú����

�]ôO�¥÷>õEô=ú	��ô=õ/ôWð/ò�þ úØðL÷��nú���ô=÷��Püýö�ô�ðEúØò�ù�����ôWõ/ôså ø�å�üýþ å9��þýô9I�åàûW÷>ö�ð/ôWõEø9å�ú/ü�ø>ô�ú/õ/ü�
�
>ôNõÞðEôWúEúØüýö�

õ/ô�¡�ò�ü�õ/ü�ö�
�ö�;oôBø>ôNö%ú/ðK�¢å-ðvò�ðEôNù?üýöÞú���ô�÷�-PûNü�å-þ�÷>ö�þýüýö�ô�GP÷>ö�ü�ú/÷>õ��õ����üýðvû(��÷>üýûWô��Öå�ðK��å-ð/ôWù?÷-öDô�å-õEþ��
ðEúØò�ù�üýôWð�ù�ò�õEüýö�
Pú���ô"ù�ôWø-ôNþý÷-ó�G½ôWö%ú�÷��Æú	��ô"ú/õ/ü�
�
>ôNõKå-ö�ù§å+ù�ôNðEüýõEô"úØ÷½ö�÷-ú³÷ ø-ôNõ�����ôNþ�G ú	��ôoù�ôBúØôWûWúØ÷-õ
÷>óôWõ�å�ú/÷>õ/ðÖ�uü ú��Þú/÷6÷�G�å-ö�����ò�õ/ðEú/ð�������ô�ûNò�õEõ/ôWö�ú�îô�����ºîô�ðEôWúEúØüýö�
Pü�ð��<;gôBø>ôNö%ú/ð�I ��ò�ú��¥÷>õÖGoò�û(�
÷��Àú���ô³÷>ö�þýü�ö�ô³÷-óôWõ�å�ú/üý÷>öPI6î������)îK���Xö�;��¢å-ð²ò�ð/ôNù1������ôNõ/ô7�¥÷>õ/ô�ú	��ôjîô�����ºîô���Tö�;"ð/ôWúEúØü�ö�
güýð
÷��ÊúØôWö�ò�ðEôNù|�¥÷>õuûN÷<GPóÞå-õEüýðE÷>öDüýöDú���ôn÷9�½ü�ö�ôjðEú/ò�ù�ü�ôNð��

����ô���ò�õEðEúØð�üýù�ôWö%úØü�ï�ôNù@ü�ö�ú	��ô"÷9�½ü�ö�ônðEúØò�ù��?û�å-ö§��ônûNþ å�ð/ð/ü�ïCôNù�úØ÷�ïCõ/ðAú�÷>õEù�ôNõK���@ûW÷>ö�ð/ü�ù�ôNõEüýö�

ú���ôjú���õ/ôNôZ
>ôWö�ôNõ	å-þÀûNþ�å-ð/ðEôNð¯÷��2ù�ôWú/ôNûWú/÷>õu÷>ó�ôNõ�å�úØüýö�
PûW÷>ö�ù�ü úØü�÷>ö�ðNì



ê-ÜH; � �"!�#%$�&('�Ð )í+-,�./+10 #2&�'	354�67!�Ñ\4³3�ÒÃ$�4³'	Ò�3�Ó�Ô2'74�Ó�'(!9Õ�Õî&

0 10 20 30 40 50

Number of Events Required for Trigger

0

50

100

150

200

250

B
u

rs
t 

R
at

e 
 (

b
u

rs
ts

/d
ay

)

à�á6�4��â*� ã�� v���ò]�����,�ZÜ��Z�Z���u����å�����å���å=�6�Z�|���m��� �¡�����m¢Z�¤£������¥£�¦§�Z�Z�����	�m���%¨ ¨ ���ª©Þå��	å�«����m���
�����Z¬Z���,¬¡�����%�Z�¬|�Z�����Z¨=�m¢Z�©7�,���%�<¬®�4����¯X���,�°£[�&� ��«ª�4����êb±�ÜHß<ß<ß\å��|¬°}<å��<��å���²´³Z±�ê�µ µ�Ü ¶F¦�¢Z�
� �Z���%�Z��ò]�����,�ÖÜ3�Z�Z������«�� �Z�·�m� �����Z�����,�:�m�·²��Z���,��£ô�����¥£[¦¸�º¹ µ|±E¯�¢Z�%�o¢����,���Z���������§å��Z�|��������å����
����å�©|©Z���#»b�%«�å��m����²C³ ³��|�Z���u�m�o)M¬Þå#² ¶¼¦�¢Z�H�9å����!«çå*����������²C������¢Z�,���$�Z�Z�����m�Zå����ª¬Z�|�H�m���å��%���Z��å����%� �
å����m���<�·��² ¶

P �Z���|�m���%�Z�|�j�u�(å��Z�������|�Z�Z�%�|¨�«½�<¬Z��+:¬�å��(å!�Z���,¬$�6� ��«�� �u��©Z¢:²<���%���¥����å����o¢�å��Þå��·²<���,����� «��X�6��� «
��¢Z�%����� å��������t¬ÞåM�(å|+

P ��å��%���Z��å����%� �`�[���Z�Z�Z���Z¨�«½�<¬Z��å������<�,� åM�m�,¬¾¯��·�m¢~¬Z�����,���m� �¿��å��%�%�|��å����%� �\å����m�·�<���m���,��±`¯�¢Z�%�o¢À�%�*
���%�Z¬Z���çå����m��å�����å����%�Z�	å��m��� �Á��� �Z�����¤¬�å��(åèå��	¯X���%��å��	¬ÞåM�(å¾¬Z�Z���%�Z¨~¯�¢Z�%�o¢¡�m¢|�¤��å��%���Z��å����%� �
��� �Z�����,�ôå����¿�7�,���Z¨$©Z����©Þå����,¬¤�6�����Z����+

P «�å��%�:���,�Þå��|�,���C���|�Z�Z�%�|¨À«��<¬Z��¬Z�Z�����Z¨¾¯�¢Z�%�o¢(�m¢Z�C¬Z���m�,���m� ���%�	�����m¢|�,�	�Z�Z�u�(å��Z����� �	��� «��
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@¤Ò N Ò�@��ÔÓÖÕED @¤Ò N Ò�@��ÔÓÖvED
�$��â�����0HWZ�j�,� .�W|�&� à�â*W a �HáS27/°2Ey .�W|�&� à�â*W a �HáS27/°2Ey

I 5�W:×�ØjÙ*L ��2E�#W ; �$��âM���*� I 5�W:×�ØjÙ&L ��2E�#W ; �$��âM���*�
O å����%�Z�	å��m��� � Ü&µ|¶�Ü ¹<Ú|¶Áê<÷ ê-Ü ¶�Ú ³�ß|¶Ú³M÷
Û�å����:�m�,��å��Z�,� ß|¶Ü³ ¹�öb¶Áö<÷ Ü<Ü ¶ÁÝ ê�ì|¶�ì�÷
£[���|�m���%�Z� Ýb¶Ýµ ê�ì|¶Ü¹�÷ Ü&µ|¶Áö ê�¹|¶�ß�÷
�X2U�&W ; �EÞ � Õ äÊDED`ß àEà � D ä<DED`ß

�XWZY ; � ã�� ���¦j���(å��¢å&���,�	å�¨ ��ò]��� ���ZÜC�|�Z���u�	��å������»b©4�������,�Z���,¬°¬|�Z�����Z¨¾¬Z��á4�,���,�Z����¬Z�����,����� �	� ©-
�,��åM�m�%�|¨F��� �Z¬Z�·�m�%���Z�,¶ � �Ê�Z«ª�7�,�½���!�|�Z���u�m�����,��� ��¬Z��¬â¬Z�Z���%�Z¨~�m¢|���Z���|�m���%�Z�så��Z¬ã«çå����:�m�,��å��Z�,�
� ©4����å����%�Z¨$«��<¬Z�,�Kå����Zå��%����¬|�Z���m�	��å����%�Z�	å��m��� �îå����m�·�b�·��² ¶

«çå��%�:�m���Þå��Z����� ��¬Z� å�¨��Z� �����%�!©|���<�,�,¬|�Z���¿�%���7�,���Z¨	©4�����6� ��«½��¬�¶

¦�¢Z��Z�Z�����$�	å��m���ª��»b©7�,�����,�Z���,¬¡¬Z�Z���%�Z¨�¬Z��á4�,���,�:�ª¬Z���m�����m���$� ©4����å����%�Z¨¤�,� �|¬Z�����%� �Z� å������%�Z¬|�%��åM�m�,¬
�%�®¦õå��Z�%�|ßb¶»êb¶ � �	�ä»|©7�,���m��¬ã�Þå����,¬(� �¡��»b©7�,���%�,�|�,�¯�����¢Á�m¢Z�� �|�%�%�|����²<�����,«C±å��¢Z�«�å*��� ���·��²À���
�Z�Z���u�������,�:�m�Kå����!¬Z�Z�[�m�ª��å��%���Z��å����%� ��å����m���<�·�m�%���,¶�æ��|���éå������ ����¢Þå��X���%¨��Z��ïU��å��:�m�·²	��ç���¯����m¢Z�!�|�Z���u�
��å�����å������<�,� åM�m�,¬�¯�����¢�å3©�å������%�,�|� å��¥���|�Z�Z�%�|¨H�,���Z¬Z�����%� ���%�¥�m¢�å�������� ©4����å���� �¥�,����� ��¶åæ��½�Ê�Z«½����� �|�
�b����å����%� �Z��± ¬Z���m�,���m� �%å��������<�����%�,�õå������Z���t©Z��� ©7�,����²¼����©4�����m��¬$�%�¼�m¢Z��¬�å��(å|±��%�H©�å������%�,�|� å�����å����%�Z�	å��m��� �
å��������<�����%�,��¶ � �çå~�������Z�·�#±�å~� å���¨ ���$�<�|«ª�4���½���!�Z�Z��������å����C���,��� ��¬Z��¬â�7�,��å��Z���C�m¢Z�����|�-���©4���,��ïZ�
�m����¨ ¨ ������¢Z������¢Z� ��¬Z��å����H�|���!��«½©Z���,«��,�:�m��¬C¯�¢|�,�=�m¢|��²¤��¢Z� �|�%¬��7��¶[¦�¢Z�%��å��%����«���å��|�[�m¢�å����|�Z���u�
��å����,��¡Ê�Z�����,¬=�6� ���m¢Z�\ð��Z�,�b�m�����Z�<óîå��Z¬ ð�«�å��%�:���,�Þå��|�,��ó��,� �Z¬|���m��� �Z�ôå����H¢Z�%¨ ¢|�,���m¢Þå��=¯¢å�����å��:�m��¬
�6� ���m¢Z��å����m�·�b�·�m���,�����Ê���,�Z¬|�,¬¤�6�����m¢Z� ���¿���Z�Z�|�%�Z¨	�,���Z¬Z�����%� �|�,¶

ÛC� ���������m¢|�H�Z�Z��������å����¼¨ ��� �Z©7�,¬����%� ���,�·²�m� ¨ ���m¢Z�������¤�m��«½��å�����¢|�*¯��¾���§�t��¨ �Z��� ßb¶Ü³Z±U¯�¢Z���o¢
���Z¨ ¨��,�����[��¢Þå��ôå����%�Z¨��%�������Z�����3�������d�m�,�C������©7� �Z���%�Z���¿�6������å��Z���%�Z¨�«½�����!�m¢�å���� �|�¼�|�Z���u�#¶X¦õå�çÊ�%�|¨
�m¢Z�����éå������ �!���Ê���|å��,��� �Z�:�¼����¬Z�Z�,�����m¢Z��ò]�����,��Ü$�Z�|�����¼�	å��m�H���|å�� å#� �,�	å�¨ �$����å��7� �|� Ý<¶»ö�¨ ��� �Z©Z�
�����Z�Z�������ª©4���H¬Þå#²så��¼�m¢Z�½¬Z���éå��Z���H£������¥£�¦è�������m�%�|¨Z±t«�� ���3����¯�¢|�%�o¢Få����½¬|�Z���m�¤��å����%�Z�	å��m��� �
å��������<����²�¶~�!�Z�����Z¨¤��¢Z�©4�������b¬À¯�¢Z�,����ö�µ������,�:�m�$¯��,�������¡Ê�Z�����,¬¡�:²´��¢Z��� �|�%�%�|�½�Z�|�����	«�� �Z�·�m� ��±
é £!æ¸�ä»b©4�����%���Z�,��¬���� �Z¨ ¢Z�·²îì$¨ ��� �Z©Z�����j�Z�Z�����m��©7�,��¬Þå#² ¶
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NEVENT = 30
NEVENT = 50
NEVENT = 30
NEVENT = 50

à�á6�4��â*� ã�� à��2ò]�����,��ê��Z�Z���u�å��å�����å���å��6�|�Z�����%� �	���7�m¢Z�����%«����4����¯X���,���|�Z���u�m�,±<¬Z���m�,��«½���Z�,¬	��ë����Z�
�6� �!��¢Z�$©4�������b¬¾�7����¯��,���Á£[�&���,«ª�7�,� êb±�ê&ì�ì ìîå��Z¬F}<å��Ê�Þå��u²¾³Z±�ê�µ µ|ê ¶ªÛ¤� ���¼�Z�|�����¿��� ���Ê���H�<�,���Z�
¯�����¢Z�%�´ê&µ������,� �|¬Z�������m¢|�ª©Z�����,��¬Z�%�Z¨�|�Z���u��å��Z¬\å����H�m¢|�,�����6� ���H�%�%ç��,�·²¤¬|�Z�H�m�½�m¢Z�ª�	å�«��ª��� �|���,��¶
¦�¢Z�¼«½����������¨ �Z��ïU��å��:����� �:�m���%�Z�|���%� ����	��¢Z�%����á`�����[�%���6��� «í��å��%���Z��å����%� ��å��������<����²�¶

ÿ�������� �	��
�����

æ!�Z�,� å	�Z�Z���u��¢�å��[�7�,������¬Z�,�:�m��ïU�,¬¤�:²�m¢Z� ò]��� ����ê¿�m���%¨ ¨��,�,±b�m¢Z�¼�����,�:�m��å�����å��Þå��·²<î,�,¬¤�����,�:��ïz�Ê²:ï
�����,�:���Z���%�Z¨ª��� «�©Z�|�m���X�����d��¯Öå����!��� �|�m���Z�,��¬Z�����,��� ©4��¬�:²½��¢Z� é £�æ é �Z©4�����Z�&�9åHðF� ��çÊ�%�|¨$ñ���� �Z©`±
¯�¢Z���o¢øå��������%�Zç��,¬Få�¨�å��%�|���H��¢Z��«�å��%� é £!æÔ¬Þå���å§å��Þå���²<�����H�����d��¯Öå����©Þå��oç�å�¨ � é £!æ¿Û¤ò�£3¶�¦�¢Z���
å��Þå���²<�����C����©4�����6� ��«½��¬1� � å é �Z��ó��:�m����©Z���%���´ó�³Mö�µã��� «�©Z�|�m����å��Z¬����1©�å���å����%���!� � å���ô��:�m���
õj���:�m�%�|«Ôô�ô�ô�ì µ µ�Û���î¿�Þå�����¬���� «½©|�|�m���,±U���|�Z�Z�%�|¨	��¢Z� é � ��å������å»|ö<ì	� ©4����å����%�Z¨$�u²<���m��«¤¶

¦�¢Z��«�å��%�¼�(å���ç3���U��¢Z�%�t���,��� �Z¬bïz�%��� �,��å��Þå��·²b���%�j�%�j���!����«½�&�����%�Z�u�m���Z«½���:�(å��b�Þå��oçÊ¨ �����Z�Z¬	�����,�:�m�
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�Ê² å�©Z©Z��²<���Z¨��m¢Z�	¬ÞåM�(å����¬Z�Z�����%� �À�,�b�m�¿� �|���%�%�|�,¬~�%� é �������%� �Fö|¶Áêb¶�æ!�Z�	¬Z��å#¯��Þå��oç=����å��Þå��·²bî��%�Z¨
¬Þå��(å¾� �|�%�%�|���%�ª��¢Þå��$�m¢|�C���,���Z���������[��¢Z��¬Þå��(å¾���,¬Z�Z���m��� �¡�,�|���	�6���ª�m¢Z�������,�:�m��å����C�|���	����å�¬Z�%�·²
å&�9å���� å��|�%���%�¼�m¢Z� é £�æý¬�å��(å���å�����±����[�m¢Z��¬Þå��(å�����¬Z�Z�����%� ��ïU�����,���j«ª�|�����7��å�©Z©Z���%�,¬¼«�å��Ê�Þå��%�·²��%�¼�m¢Z�
é £!æ¿Û¤ò�£þ��� �|���%�Z���,¶�ò[��¯X���%�ÿ±:�·���%���|�,�,�����	å���²$���¼©|���&�<�%¬Z����¢Z��� å����,���åó O òþ�,���,���m�����Z�%�����,� �Z�u�(å��:���
å��j���Z©Z�|�]������¢Z��å��Þå��·²b���%�]��� �|�m���Z�,�������Z�,����¢Z�,�����9å��%�|�,�]�(å�ç������ «��¥���%«����m���7�����Z�,���Z¬Z�,¬¼�%����¢Z� é £!æ
¬Þå��(å��Þå�����¶�ò����7¬�å��(å¼�%�	�m¢Z� é £!æ�¬Þå���å��Þå�����¢Þå��¢å3�9å����%¬Z�·��²H���%«����	å��Z¨ ��±b����å�¬Z¬|���m��� �Þå��|©Z���&�<�%���%� �Z�
¢Þå#� ���7�,�,��«�å�¬Z��¯����m¢|�%����¢Z�!¬Þå���å��Þå����!�����d��¯Öå����!�m��å�©|©Z��²	�m¢|�!� å����,�u��¬Z�����,���m� ����� �Z�u�(å��:�m�������m¢Z�
��� ���:���m¢�å��Kå$�,�,�u�(å������å��%�%¬|����²½��å��Z¨��¼¢�å�����»b©Z�����,¬`¶
ã]� � � � � ä �$�ùâM���0 ; WZ�#��ádc a W|�HáS27/
¦�¢Z�îò]�����,��ê�å��Þå��·²b���%� å��%���§å����m��«½©|���3�����o¢Þå��	å������,���%î,���m¢Z���Þå��m�|���������m¢Z���Z�Z���u�ª�Þå����,¬®���´�m¢Z�
�6��å����m�%���C���������,�:�m�[�m¢Þå��ôå������(å�¨ ¨��,¬C�Ê²��¢Z�¿��å����%���Z��¬Þå��(å	����¬Z�Z���m�%���¤���|�m��¶X¦�¢Z������å����¿�,�Z�������Ê����²
ê&¹Á��å����,¨ �����%�����m¢�å�����»b�%�u��%�â��¢Z�¾�Z�Z��������� å�������ïZ��å����%� ��å��%¨ � ������¢Z«¤±X�%�Z���%�Z¬Z���Z¨´��¢Z�¾��å����,¨ ����²ã���
ð�'[�ZçÊ�Z�&¯���ó|¶ é �·»�������¢Z�,���!��åM�m�,¨�� �����,��å����ôå������b��� å����,¬�¯����m¢��m¢Z� é £!æ����Z�������Z«��,�:�(å��7��å��oçÊ¨ ��� �|�Z¬
��� �Z���,���[¬Z�������Z�����,¬=��� é �,���m�%����ö|¶Áêb�

P�� � å���¢Z���,��� O �%�Z�u�m�����Kµb¶»ö�µb± � ñ O �Kµ|¶Ú³Mö

P�� � åM��¦jò O �Eô�¦ O �(å�¨ ��¢Z��¨ ¢Z�����6��å����m�%������t��� ���Ê���[��¢Þå���å��:²���m¢|�,���,�|�

P ð´����ï�ó¥�|¬ý�X����å�çÊ¬Z�&¯����¾ò�Û¤��� µ|¶���öb±	� O �%�Z�u�m���
� µ|¶Ü¹�öb±	���<¦�� µ|¶Ü¹�öb±�ô�¦ O � µ|¶Ü¹�öb±
���|£[�[ô�¦�Kµb¶»ê�µb±U£�ó O�� �Kµ|¶Ü¹�öb± � ¦ é �Kµb¶Ý¹�ö<± � ñ O�� µ|¶Ú³Mö��6�����m� � ��å���¢Z���(û

P �!��²:ï ó��Z¬¤�X����å�çÊ¬Z�&¯����åô���������� ©:²��Kµb¶Ýö µ

P £[���oç7��£�ó O�� �Kµb¶Ýì µb±Zò�Û����Kµ|¶�ì�öb± � ¦ é �Kµ|¶Áö�µ|±��!�b£[�[ô�¦�Kµ|¶Ü¹ ¹

P ó��%�,���m���%��å��]õ��%�oçÊ�Z©������b£��[ô�¦��Kµ|¶Ý¹�¹

ò�� å�¬Z¬Z�·�m��� �Þå���ïZ� �	�Z�|�����¿��å��m��¨ � ���%�,��å����$¬Z�|�ª�m���å��%�%�|��å����%� ��å��������<�����%�,��å��Z¬~�,������å��%�=¯¢å��m���Zå���ï
�m���<�·�m�%���,¶�ò]�%¨ ¢:�¼�%�¿�<�,��å������ �Þå�����²¤©Z���<¬Z�Z���,¬´���À��¢Z�	¬Z�����,���m� �3¬Z�Z�����Z¨C�! äæ ���%�����Z� åM�m�%���¾�,����¢Z�,�¿�6� �
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�m¢|��©Z�Z��©4�����!����©|�Z����ïU��å����%� ��� �å�6� ��«�� �Z�·�m� ���%�Z¨|¶tõ��,�����%�Z���:�����Z�|�Z�%�Z¨3�,� �|¬Z�����%� �Z��å������%�|�,�%�|¬Z�,¬����
�m¢|�¼¬�å��(å$�������Z���m�Z����± å��Z¬��m¢|�%���%�b�6� ��«�å��m��� �������Z����¬¤�:²�m¢|�¼�|�Z���u�[��� å�������ïU��å����%� �|å��%¨ � ������¢Z«¤�

P Û�å��Z�%©Z�|� å���� ��ò]�%¨ ¢:�#� O å����%�Z�	å��m��� �$��� �|���,��«��*�<���Z¨¿�Z���,±<ò!Û���� µ|¶��<öb±:ô�¦ O �þµb¶Áì�ö<±b£[ó O��
�Kµ|¶Áê�µ

P õ O ò �����m���%¨ ¨ ���,� O å����%�Z�	å��m��� �õ O òK��� �|���,�¼�Z�·�#±����b£���ô�¦��?µ|¶Ü¹ ¹

P �Zê æ O �����,�|� å����%� �����Zê�æ O �������Z� å����%� �3�Z���,± �,�·�m¢Z��� � ¦ é ��å�¨ ��¢Z��¨ ¢Z���t�6��å����m��� �ª���E��� �,�:���å��¢Þå��
å��:²���m¢Z�������|��� ��£�ó O�� �Kµb¶��<ö<± � ¦ é �Kµ|¶»ö�µ

P �Zê æKò�����å#²7�X�Zê æ é å�«�©Z���Zò����Z��ò�����å#²��Z�·�#±Zò!Û����Kµb¶��<ö<±U£�ó O�� �Kµ|¶��<öb¶

ò��|���m¢Z���[�|�Z���u�[��� å�������ïU��å����%� ������¬|�,����¨ �Z��¬C���çå����,�u���m�	�m¢Z�¿¬Z���m�,���m� ��� ©7�,�	å��m� �����	��¢Z�¼©4� �������Z�%������²
��� åª«çå����6�Z�Z���m��� �������m¢|��ê#µ	Û��[î¿��»b©7�,���%«��,�:���,���b�oçE¶�ôz���m¢Z�¿��»b©7�,���%«��,�:���,���b�oç½�%���Z�����Z©4¬�å��m���Z¨
å���������¢|� �Z�%¬`±4õåÛ¤¦ æ"å���¢|�,����� ���Ê����å����,�Z«ª�|� å����¼�|�Ê���%�]�m¢|��²�m���%¨ ¨��,���m¢Z� ò]�����,�åê3�Z�|������«½���Z����� �,¶
¦�¢Z���¼��²<©7�������|�Z���u�ª�%�¿��¬Z�,�:�m��ïU�,¬F�:²F��� «�©Þå������Z¨��m¢Z��¬Z�Z�	å��m��� �F�����m¢Z���Z�Z������å��,��� ��¬Z���Z¨¤���C��¢Z�
ê&µ�Û���î3���%�<�oç�å��Z¬��m¢|��ö�µ½Û¤�[î¿�,���b�oçE�

P õ������Z�%��« O �%�<�oçE�¥¬Z�Z��åM�m�%����� ê&µ�Û��[î�û��¸µ|±U¬Z�|��å����%� ��� ö�µ�Û��[î�û��ºê¿�����,� �|¬�¶

ò������Z�Z���u�m�îå����§å��%���F���! <�|�%����¬â�m�F¢Þå#� �=�6��¯��,�½�m¢Þå��â¹�ö<÷ ���!��¢Z����� �,�:���C©�å����îå��%��������¢Z��¬ÞåM�(å
����¬Z�Z���m�%���¤���|�m��¶

¦�¢Z��ïU��å����Z�Z���u�!��å��m��¨ � ��²�������¢Þå��[����ð é ©Þå��%��å��m��� ��óZ±<¯�¢Z�%�o¢��%��«½���Ê���%� �|�,¬§å���å é £!æ ©Z¢:²<�����,�
�Þå��oçÊ¨ ��� �Z�Z¬¾��� é �������%� ��ö|¶»ê<¶ é ©�å��%��å��m��� ���Z�Z���u�m��å����¼�%¬Z���Ê����ïU��¬=�:²C�Z�����Z¨��%�b�6� ��«�å��m��� �©Z���*�<��¬Z�,¬
�:²Á�m¢|�«ª�Z� �Á��å�¨èå��Z¬®�m¢|���6��å����m�%���Á���������,�:�m�	�m¢ÞåM�$©Þå����	��¢Z������	���ôò]��� ���Kê=¬Þå��(å=���,¬Z�|���m��� �
�,�b�m�,¶[�X�Z�������!�%�C¯�¢Z�%�o¢¾¹<ö<÷í� ��«½� ���3�����m¢Z�3�����,�:�m�����Z���<�����H�m¢|�3¬ÞåM�(å����,¬Z�Z���m��� �����|�m�!�|�Z¬Z�,��¨ �
å�¬Z¬|���m��� �Þå��[©Z���<�,�������%�Z¨ã�%�ý�m¢Z� ò]�����,�3¹(�u�(å�¨����6����� é �������%� �1ì|¶Áêb¶Ý¹<û�¶èô��1� ��¬Z�,����ã���,¬Z�Z���À��¢Z�
�,���Ê��å�«��%�Þå����%� �H¬Z�Z���m�¿��å��%�%�|��å����%� �3��� ���:�m�,±<�m¢Z����©Þå���� å����%� �ª��� å�������ïU��å����%� ��å��%�������" Ê�Z�����,����¢Þå��åì µ�÷
� ���6��¯X���[��� å����������,�:�m�[©Þå�������¢Z�¿¬Þå��(å$���,¬Z�Z���m��� �¤���|�m���
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@¤Ò N Ò!@�� ÓÖÕUD @¤Ò N Ò!@�� Ó vED
�$��âM���0HWZ�j�,� .�Wb�&� àrâ*W a �³á627/°2Ey .�W|�&� àrâ*W a �³á627/°2Ey

I 5�WÊ×tØjÙ$# �X2U�&W ; �$��â����*� I 5�WÊ×tØjÙ$# ��2E�#W ; �$��â����*�
õåÛ¤¦ � � å���¢Z�,� µb¶Ýì<ì ¹|¶�ì�÷ ê�¶»ö<ö ¹|¶Áö<÷
� ��å���¦�ò O ê�¶Ü³:ö öb¶�ì�÷ ê�¶Áì�³ ¹|¶��<÷
ðF���uï ó��Z¬¤���¸�X����å�çÊ¬Z�&¯�� µb¶»ê%� ê ¶Üµ�÷ µb¶»ê�ö µ|¶�ì�÷
�!�u²Êï�ó��Z¬C���¸�X����å�çÊ¬Z�&¯�� µb¶»öbê ê ¶Üì�÷ µb¶Áì ì ê ¶�ì�÷
£��,�oç µb¶»ö�ö êb¶Áê<÷ ê�¶Ýµ ¹ êb¶Ü¹�÷
ó��%���������%��å��]õ��%�oçÊ�Z© ê<¶Ýö&� ê&µ|¶Üö�÷ ö<¶Áì�ê ê³êb¶Üö�÷
Û�å��Z�%©Z�|� å���� ��ò]�%¨ ¢:� ê�¶»ö�³ öb¶Üö�÷ ê�¶Áì&� ¹|¶Üì�÷
���������%¨�¨ �,� µb¶�ê&¹ µ|¶Áö<÷ µb¶�ê&ö µ|¶Ú³M÷
�! äæKò����m���<�·��² ê<¶»ö�µ ì|¶Ú³M÷ ¹b¶�ê³ê �b¶·ê³÷
�X��� ç���� O ���b�oç µb¶�ê&ì µ|¶��<÷ µb¶»ê�ì µ|¶�ì�÷
é ©�å��%��å��m��� � µb¶Ýµ ¹ µ|¶·ê³÷ µb¶Ýµ<ì µ|¶·ê³÷
'��ZçÊ�Z�&¯�� ê³ö<¶Ü³�ì ö�ö|¶Ü¹�÷ ê%�<¶Ýö�ö ì ¹|¶Ü¹�÷
�X2U�&W ; �7Þ � ÕE� äÊDED`ß à`v ��ã Õ äÊDED`ß

�XWZY ; � ã]� v������Z���u���	å��m��¬Z�|�����¼�9å����%� �|����å��Z���,��å��¥�%¬Z���:�m��ïZ�,¬��Ê²H�m¢Z�Kò]�����,�1ê��|�Z���u����� å�������ïU��å����%� �
å��%¨ ��������¢Z«C¶t���,���Z�����ôå����¿�%�Z���%�Z¬|�,¬�6� ����¯��½���������%�Z¨������j��¢Z�¼£�ó���ó¥£�¦��Z�Z�������m���%¨ ¨ ����©Þå��	å�«����m���,¶
¦�¢Z�3«�å*��� ������²½����ð�'[�ZçÊ�Z�&¯���ó½�Z�Z�����m�ôå�����¬Z�Z���m����å����%�Z�	å��m��� ��å����m�·�<���m���,��¶

P ê¿«ª�Z� ���(å�¨

P µ|¶Ü¹�ö'���6��å����m�%���©Þå������%�Z¨�¬Þå���å$���,¬|�Z�����%� �C�,�|�����Kµ|¶Ýì�µ|¶

¦j��6�Z�u�m¢Z�������,�u�m���%������¢Z�$�Ê�Z«ª�7�,�����å��� �,�:���3���Z�,� ���������m�·²���¬Z�,�:����ïU��¬så�����©Þå���� å����%� �¤�����,�:�m�¼¬Z�Z�ª���
��å����%�Z�	å��m��� ��å��������<����²�±Ê���å�%�¥�Z���,�,����å��u²½���3�ä»b�,�%�|¬Z��¬ÞåM�(å¿�%�	¯�¢Z�%�o¢��m¢Z����� �|���,�[«çå��Z�%©Z�|� å���� ����²<�u�m�,«
�%���%���Z����¶å¦�¢Z�¿�%«�©Þå������ ���m¢Z�¿�%�·� ���m�%«��������Z�,¨��%�%¨��%�Z����å��¿ê ¶Ú³M÷ ���%å�����£[�[ô�¦�ê&µ µ	�%�·� ��¬ÞåM�(å|¶

¦�¢|�=�������Z�·�m�������m¢Z�¤�Z�Z���u��,��å�������ïU��å��m��� �ñå��%¨ ��������¢Z«Ö�6� �	�m¢|�=�Z�Z�����m���%¬Z���Ê����ïU��¬°¬Z�|���%�|¨´�m¢Z�
��ë��%�Z�èå���å���²<�����îå����À���Z«�«çå����%î��,¬ý�%�ý¦õå��Z���~ì|¶Ü¹®�6�����m¢Z�À£[ó��!ó¥£[¦ � ¹ µFå��Z¬ £�ó��!óå£�¦ �
ö�µ�¬Þå���å��������,¶ªò[�Þå��·²b���%�!���å��¢Z�$��ë��%�|�ª�Z�Z�����¿¬Þå���å������¿�%�Z¬Z����å����H�m¢�å��!�m¢|�$��å����ª����õåÛ¤¦Tæ"å���¢Z���
��� ���:�m�å�%�2å��7� �|��ê&)�¬Þå#² ¶j¦�¢Z����� �Z���,�����E�m¢|�,�����Z�|�������¥�%�2å���«½�������ä»b�,�%�|�������,�·²ª¬Z�Z������«½���Z�X�Z��å������%�Z¨
å��������<�����%�,��±7¯�¢|�%�o¢~�b���,�Z��� �\å#� ����å�¨ �$���Z�,�$©7�,�[¬Þå#²(�S�|���Þå�����²�å���å�©Z©Z���&»b��«çå����,�·²�µ�¹|�Ýµ�µ é �Z¬Z�|�Z��²
�%�<��å��U�m��«½��û�¶j¦�¢Z�¿õåÛ¤¦�æ"å���¢|�,���	å��m�[�Z�����Z¨H�m¢|��£�ó���ó¥£�¦��?¹ µ3�������m���Z¨ª�%�������%¨ ¢:�m�·²$¢Z��¨ ¢Z�,�å�m¢Þå��
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�m¢|����å����X¯�����¢	£�ó���ó¥£�¦â� ö�µ��7�,��å��Z������¢Z�X�m���%¨ ¨��,�t���t«�� ���������Z���·�m�������m�����,�%��«½���Öå����m�·�b�·��² ±M¯�¢Z�%�o¢
å������¼��å��Z���,�å�Z�Z�����m�����]õåÛ¤¦ñæ"å���¢|�,�X��� ���Ê���,¶�æ��m¢Z�������%¨ �|��ïU��å��:�¥¬Z��á4�,���,�Z���,�X������¢Z���Z�Z�������	å��m�Kå����
� �Z���,�u� �,¬¤�6� ���Z�Z�����m��¬Z�Z�¿�m�	�Z���oç�å��Z¬C�,�%���������%��å���©Z���oçÊ�Z©¤��� ���Ê���,¶Xðþ�·�m¢Z���|å��|�Z���u�#±Z�m¢|�,���3�����,�:�m�
�m���Z¬¾�m��7�ª�,���Z�����,���,¬¾�m� ¨����m¢|�,��å��!¬Z�%���,�����m�ª���%«��,�,±1å��Z¬=¯��·�m¢èå��%�&¯��,�!��� ���Ê���3���" Ê�Z�����,¬=�����6� ��«
�m¢|��������¨ ¨ �,��±��m¢|�,�����Z�|��������å��������d���,�	�%¬|�,�:�m��ïU�,¬�å��¥����� ����å��E��«�å����%�,�j�Z�Z�����m��¶�ò������Z±:«�� ������©Þå���� å����%� �
�����,�:�m��å����ª�%¬|�,�:�m��ïU�,¬=¯��·�m¢\å�«�� ���3�����Z���·�m�����ª�m���%¨ ¨ ���,¶!ô��=��¢Z�%�[��å�����±]¢Z��¨ ¢=���Z�,��¨�²=«ª�|� �¾�����,�:�m�
�m¢�å��X¢�å&�����6��¯X���Öå������<�,��å��m��¬½�6� ���%�&¯X���������,�:�m��å����ôå��Z�%�����3�	å��m�����d²$�m¢|�[�Z�|�����å�m���%¨ ¨��,�,¶�æ!��å#� ����å�¨ ��±
ê$��©�å��%��å��m��� ����� �,�:�3�%�!��¬Z�,�:����ïU��¬À�:²¤�m¢Z�$�Z�|�����¿�����%¨�¨ �,�[��� ����²¡ê&ö�¬�å&²<���6� ����¢Z�	£�ó��!óå£�¦º� ¹ µ
���������%�Z¨så��Z¬1ê*)�¹ ì¾¬Þå#²<�½�6� �$��¢Z�C£�ó���ó¥£[¦ �oö�µÀ�������m�%�|¨Z¶ O ¢Þå���å����m�,���%�u�m�%�����6����åF�Ê�Z«ª�7�,�	���
��©�å��%��å��m��� �¤�|�Z���u�m�Zå����ª©Z���������Ê���,¬À�%�=¦õå��Z���$ì|¶Ú³Z¶¿£[���m�%���3��¢Þå��Zå���«½������å��%�����¥�m¢|�$õåÛ¤¦¸�o¢�å��Z�Z���%�
����¨ �%�u�m����å�¢Z����¬Z�Z�¼�m���m¢Z�3«ª�Z� �¤��� ���:�#¶�ò���«�å��:²�å���ê<ê%�$�6� �%���*¯��,����� �,�:���!¢Þå#� �ª�7�,���=� �Z���,�u� �,¬
�%���¢Z���6��¯����,��� �Z¬Z�ôå��d�m�����m¢Z�¿«ª�Z���C��� ���Ê�,¶

.�j/*) >K��24/ > ��27/ ) Ò 9 �b/7�*� +���â*W|�³á624/
@�ACB,� ,�3B!+ I _�WU�#� a ���*�-# I �,� a 27/�5j�.#

ê&µ µ µ ö ì ¹ ¹�ö êHì ì%��µ�ö�ö ³/� µ|¶»ê�¹
ê&µ ì�³�ì ì�ö%��ö ê�ì�ì|ê#³Zê ê�ê%� ê ¶��<ê
ê ê&µ ¹ ö ì�³/��¹ ê�ì�µ�ö�¹|ê ¹ ¹ ¹|¶»ê0�
ê ê³ê�ì|ê ì�³:ìbê ê&µ|ê$��µ�³Mö êHê�ì ê ¶Ýì�ì
ê ê&¹�³/� ì�ö%��ê ì�ê�ö�ö�³ ¹&� µ|¶»ê0�
ê ê³ö�¹|ê ì�ö�ì�ö ¹�ö�µ�ì µ|ê&ö ³Mê ê ¶��<ê
ê³ê<ê<ö%� ì ¹<ì<ê ê&µ ö�ö<ì�³Mê �<ö ê ¶Áì�ö
ê³ê<ö�ì ö ì�ö<öM³ ³Zê$�%��ö�ê ê$�%� ê ¶Ýì�ì
ê&¹�³:µ|ê ì�³Mê0� ê�ì&�M³Zê-�bê ö�³ ê ¶Ü³&�
ê#³ ³Zê&ö ì ¹ µ�ì ��ö µbê ê&µ�ö ö�ö µ|¶Ü³|ê
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 Ref. burst_10000_001

 A supernova burst candidate has been found by the first level trigger
 and has been analysed by the second level trigger.

 Burst ZDAB file: burst_10000_001.zdab
                            (in /scratch/lt/sstream/snwatch/zdabs on SURF)
 Analysis summary PDF file: burst_10000_001.pdf
                            (in /scratch/lt/sstream/snwatch/level2/pdf on SURF)
 Analysis Info Summary:
 −−−−−−−−−−−−−−−−−−−−−
 SNOMAN version ........... 4.0186
 SNOMAN analysis time .....    0.58 minutes

 Run Info Summary:
 −−−−−−−−−−−−−−−−
 Run type ................. Neutrino
 Run flags ................ UC bit OFF
 Run crate flags .......... 0−18, Tub ON
 Run N100_med threshold ... 16 hits

 Supernova Level 2 Analysis Summary:
 −−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
 RUN # ....................     3  (starting at GTID =        1 )
 Date / Time .............. 20/01/2000 at 02h 16m 07s (Sudbury local time)
 Time duration ............     47.4995483 s
 Burst size ...............    572 events
 NHIT100 triggers ......... 100.0%
 ESUM triggers ............   0.0%
 OWL triggers .............   0.0%
 HYDROPHONE triggers ......   0 events

 Data cleaning tags:
                             #Passed
  MUON_TAG ................     0

 Data cleaning cuts:
                             %Failed
  AMB_CUT .................    0.0%
  NECK_CUT ................    0.0%
  RING_OF_FIRE_CUT ........    0.0%
  QvT_CUT .................    0.2%
  FTS_CUT .................    0.3%
  QvNHIT_CUT ..............    0.0% 
  CRATE−ISOTROPY_CUT ......    0.0%
  QCLUSTER_CUT ............    0.0%
  ITC_CUT .................    0.2%
  FGC_CUT .................    0.0%

 ==> Events remaining after all cuts: 99.3% (   568 events)

 ==> Event type: UNKNOWN

à�áS�7��âM� ã�� Õ���ò]�����,�õê�å��Þå��·²b���%�����Z«½«�å��u²��m�ä»<�[«��,����å�¨���¶
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Supernova Trigger Level 2 Analysis

NHIT spectrum (no cuts)
4

Time spectrum (s) (no cuts)

Trigger bits (no cuts) Crate distribution (no cuts)

Card distribution (no cuts) Channel distribution (no cuts)

Burst Date / Time: 20/01/2000 at 02h 16m 07s (Sudbury local time)
5
Burst Size: 572 events (99.3% remaining after all cuts)
5
Burst Type: UNKNOWN
5
ZDAB File: SN_1x10kpc_nosalt (Burrows model)
6
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NHIT spectrum (cuts) Time spectrum (s) (cuts)

Trigger bits (cuts) Crate distribution (cuts)
T

Card distribution (cuts)
T

Channel distribution (cuts)
T

Supernova Trigger Level 2 Analysis

Data Cleaning: AMB_cut= 0%    NECK_cut= 0%    ROF_cut= 0%    QvT_cut= 0%
U

FTS_cut= 0%    QvNHIT_cut= 100%    ISOTROPY_cut= 0%
V
QCLUSTER_cut= 0%    ITC_cut= 0%    FGC_cut= 0%

Events remaining after all cuts: 99.3% (568 events)
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H%H%H ÂtÃEÄ,Å�Æ�ÇoÈ�÷ÊÉâËbÌªÍ�Ë`Î,Å�ÇmÈ�Ï4Ð�Ñ�Ä½ø¾Ð*ÏZùzÆ�Ð*È�ù�Ï|ú	û�È�Ð#ú:ÈoÄ�ü�üÇ

ACBÅÄ³ÆED-Ç�F¢È{É¢ÊuGÌË!Í0Ë"Î�HLÏ�Ð%ÏjÑjÏ�Ò	Ó{ÔjÕjÐ$Ò�J0ÎPË!Ö�×MÓ{ÔjØ2×pÙjË�ÕjË�×MË"Ú�×MÐ%ÖkÐ0Ï³Ë!ÖMJQ×pÐ%Ön×MÙjJQ×�J'ÛjÑjÖ�Ü�×�Ù�JQÜuÛ³Ë!Ë"Ô
ÓPÕOË"Ô&×MÓ���Ë"Õ
J0Ü��p�hÔjÝ/ÔjÐ$Ò	Ôj�LÛ&Þ�×MÙOË�ÛOÑjÖpÜ±×oÚ!ÎgJ0Ü�ÜpÓ���ÚtJQ×pÓPÐ%Ô�JQÎPØ%Ð%Ö�Ó{×pÙjß
à



á�â�ã"äIåçæNè¿÷/é�êìë�íîê¬ï"ä�æMèpð³ñ0ò�ã½ø�ñ-ðZù²åçñ-è�ù{ð|ú�û�è�ñ&ú%èNã�ü�ü�æ H%H0ó

ACB�Ä�ÆED.Ç�F¢ÈPF¢Ê�GÌË!Í0Ë"Î�H'Ï�Ð%ÏjÑjÏ�Ò	ÓPÔOÕjÐ$ÒôJ0Î{Ë"Ö�×pÓPÔjØ2×MÙjË�ÕjË�×MË!Ú!×MÐ0Ö�Ð0Ï³Ë!ÖMJQ×pÐ%Ön×MÙjJQ×�J�ÛjÑjÖpÜ±×�ÓPÔ�Ò	ÙjÓ{ÚNÙ
ó&�%��Ð%Ö�ß2Ð0ÖpË	Ð0õ¢×pÙjËoË�Í%Ë!Ô/×pÜCÙ�JtÍ%ËoÏ�J0ÜpÜ�Ë"Õ'×pÙjËoÕjJQ×NJ�ÖpË"ÕOÑjÚ!×pÓPÐ%Ô2Ú"ÑO×pÜ"à�ònÔ'J0ÏjÏjÖ�Ð%ÏjÖpÓPJQ×MË	Ü�Ð%ÑjÔjÕ�JQÎPÜpÐ
J0Ú"Ú!Ð%ß2ÏjJ0ÔjÓPË!Ü�×MÙjÓ{ÜhJ0ÎPË!Ö�×�Ò	Ó{ÔjÕjÐ$Ò�à



H%HQö á�â�ã"äIåçæNè�÷/é÷êìë�íîê¬ï"ä�æMèpð³ñ0ò�ã½ø�ñ-ðZù²åçñ-è�ù{ð|ú	û�è�ñ#ú&èNã�ü�ü�æ

ÜpÑOÚNÙøJQÜ�×MÙjËLÖpÑjÔ�×çÞ´Ï�Ë0ùiÜpÏ�Ë"Ú!Ó{��ÚLÕjË!×pË"Ú!×pÐ%Ö�Ú!Ð%ÔjÕjÓ�×MÓPÐ0ÔjÜ�J0ÔOÕ�×MÙjË2õÅÖMJ0Ú�×MÓPÐ0Ô�Ð0õ	Ë�Í%Ë"Ô&×pÜ�ÏjJ0ÜpÜ�ÓPÔjØw×pÙjË
Õ�JQ×MJ'ÖpË!ÕjÑjÚ!×pÓPÐ%Ô�Ú!ÑO×MÜ!àRúCÙOË�ÕjÓgJ0Î ïçÐ%Ñì×nÚ!Ð%ß2ÏOÑO×MË!ÖuÓPÜkJõ�Ë"Ô&×MÓ{ÑjßÖêtó%ó�ûwm�î�Û�J0ÜpË!ÕvÚ"Ð%ß�ÏjÑO×pË"ÖnÒ	Ó�×MÙ
JL�uÓPJ0ÎPÐ0Ø%ÓPÚ�õ�Ö�Ð&GÌÓPÔjËtü%H.ý�ÕjÓgJQÎ·ïçÐ0ÑO×	ÚtJ0Ö�Õ�ÓPÔOÜ�×NJQÎPÎPË!Õ¢à�ú�Ë"Ü±×MÜuÐQõI×MÙjËRÕjÓgJQÎ·ïçÐ0ÑO×CÏjÙjÐ0ÔjË�Ú!Ð%ÔjÔjË!Ú!×MÓ{Ð%Ô�J0Ö�Ë
Ï�Ë"Ö�õÅÐ0Öpß�Ë"ÕLÐ0ÔjÚ"ËuË�Í%Ë!Ö�Þ'ÙOÐ%ÑjÖ�J0ÔjÕ�JR×pË"Ü±×�Ð0õÌ×pÙjËoõÅÑjÎ{Î�ÕjÓgJ0Î ïçÐ%Ñì×iÜ�Þ´Ü�×pË"ßlùOÒ	ÙjË"Ö�Ën×MÙOËnÚ"Ë!ÎPÎ�ÏjÙjÐ%ÔOË"ÜCJ0Ö�Ë
J0Ú�×MÑ�J0Î{Î{ÞwÚtJ0Î{ÎPË"Õ¬ù�Ó{ÜRÏ�Ë"Ö±õÅÐ%Öpß�Ë"Õ�Ð%ÔjÚ!Ë2Ë�Í%Ë!Ö�Þ�Ò�Ë!Ë"Ý�à�úCÙjËLÕOË!×MË!Ú!×pÐ%ÖRÐ0Ï³Ë!ÖMJQ×pÐ%Ö�Ð%Ô�Ü�ÙjÓ{õþ×�ÓPÜ�ÔjÐQ×MÓ{�jË"Õ
Û&Þ÷J�Ï�Ð%ÏjÑOÏ�Ò	ÓPÔjÕOÐ-Ò�J0Ü2Ò�Ë!ÎPÎuJQÜLË"ß2J0Ó{Î	×pÙ�JQ×'×pÙjË�ÕjÓPJ0Î·ï²Ð%ÑO×�Ù�J0Ü2ÐìÚ!Ú"ÑjÖ�ÖpË!Õ�JQÔjÕÿJQ×2×MÙ�JQ×'Ï³Ð%Ó{Ô&×
×MÙOË�Ð%Ï�Ë"ÖpJQ×MÐ%Ö	Ó{ÔjÓ{×pÓgJQ×pË"ÜhJ2Ú!Ð%ÔOõÅË"Ö�Ë"ÔjÚ!Ë�ÚtJQÎPÎ¢×MÐ�Ò	ÙjÓPÚNÙ
×MÙjËRÚ"Ë"Î{ÎEÏjÙjÐ%ÔjËRÚtJ0Ö�ÖpÓ{Ë"ÖpÜhÚtJQÎPÎEÓPÔ
J0ÔjÕ���Ð0ÓPÔ
J0Ü
Ï�J0Ö±×MÓ{Ú"ÓPÏjJ0Ô&×MÜ"à�úCÙOËRJQÎPË"Ö±×CÒ	ÓPÔjÕOÐ-Ò�õÅÐ%Ö�×MÙOÓPÜCÜpÚ!Ë"Ô�JQÖpÓPÐ�ÓPÜCÜ�ÙjÐ$Ò	ÔwÓ{Ô � ÓPØ%ÑOÖpË¿ìOàÜìOà

�������	� 
���������
S�ÑjÖ�Ü�×pÜ�ÓPÔ�Ò	ÙjÓ{ÚNÙ ó&�%� Ð%Ö'ß�Ð%ÖpË
Ð0õ�×MÙjËwË!Í%Ë!Ô&×MÜ�Ï�J0Ü�Ü'×MÙjËvJ0Î{Î	Ð0õ�×MÙjË�GÌË�Í%Ë"Î�H�Õ�JQ×NJ�Ö�Ë"ÕjÑOÚ!×MÓ{Ð%Ô
Ú"Ñì×MÜhÏ�J0ÜpÜ	Ð%Ô�×MÐ�×pÙjË�GÌË�Í%Ë"Î�óKJ0Ô�JQÎ{Þ´ÜpÓ{Ü�Ò	ÙjË"Ö�Ë�×pÙjË!ÞlJ0Ö�Ë�J0Ô�J0Î�Þbî!Ë"ÕlË!Í0Ë"Ô&×�ï²Û/Þ:ï²Ë!Í%Ë!Ô&×kÑjÜpÓ{ÔjØ�J�Ü�Ë!×hÐ0õ
����� ûCò � ÜpÐ0õþ×çÒ�J0Ö�ËRÖ�Ð%ÑO×MÓ{ÔjË"Ü	Ü�ÓPß�ÓPÎgJQÖ�×pÐK×pÙjË�Ð%ÔjË!ÜhÕOË!Í%Ë!ÎPÐ%Ï�Ë"ÕlõÅÐ%Ö�×MÙOËRGÌË�Í%Ë"Î�H�J0Ô�JQÎ{Þ´ÜpÓ{Ü"à

F¢È z È | È�� ���ED-Ç���� ~! �"
úCÙjË'Ô/Ñjß�Û³Ë!Ö�Ð0õCÛjÑOÖpÜ�×pÜ�ÖpË!ß2Ð$Í0Ë"ÕxÕjÑjË2×MÐwÍQJ0Ö�ÓPÐ%ÑjÜRGÌË!Í0Ë"ÎCó�×MÙjÖ�Ë"ÜpÙOÐ%ÎPÕ�ÍQJ0Î{ÑjË"ÜRÓPÜ�ÜpÙjÐ$Ò	Ô(ÓPÔ � ÓPØ�ï
ÑjÖ�Ë!ìOà·ê$#Oàjò�ÎPJ0ÖpØ%Ë	Ô/Ñjß�Û�Ë"Ö�Ð0õÌÛjÑOÖpÜ�×pÜ�J0Ö�ËoÖ�Ë"ß�Ð$Í%Ë"Õ2õÅÐ%Ö�×pÙjÖpË!ÜpÙjÐ0ÎPÕLÜ�Ë!×�×MÓPÔOØ%Ü�Î{Ë"Ü�Ü�×pÙ�J0Ô�ó&�0��àImoÐ$Ò�ï
Ë!Í0Ë"Ö!ùEõÅÐ0Ön×MÙjÖ�Ë"Ü�ÙjÐ%ÎPÕ�ÍQJ0Î{ÑjË"ÜuØ0ÖpËtJ.×MË"Öu×pÙ�J0Ôvó&�0��ù¢×pÙjË�Ô/Ñjß�Û�Ë"ÖuÐQõ�ÛOÑjÖpÜ±×MÜ�ÖpË!ß2Ð$Í%Ë!ÕeÜ±×NJtÞ´ÜkÖpÐ%ÑOØ%ÙjÎ{Þ
Ú"Ð0ÔjÜ�×MJ0Ô&×nÑjÔ&×pÓPÎ¢Ú"J0ÎPÓ{ÛjÖMJQ×pÓPÐ%ÔLË!Í%Ë!Ô&×MÜuJQÖpËkÖpË!ß2Ð$Í0Ë"Õ
Ò	Ó�×MÙ�×MÙOÖpË"Ü�ÙjÐ%Î{ÕlÍQJ0Î{ÑjË"ÜCØ%Ö�ËtJQ×pË"ÖC×MÙjJ0ÔCì%#&�'à¥ònÔ
Ë'&OJ0ß�ÓPÔjJQ×MÓ{Ð%Ô'Ð0õ�Ð%ÛjÜ�Ë"Ö�Í0Ë"Õ
ß�ÑjÐ%Ôbï²ÓPÔjÕOÑjÚ"Ë!ÕlÜ�Ï�J0Î{ÎgJQ×pÓPÐ%Ô'Ë�Í%Ë!Ô/×pÜoÓ{ÔjÕjÓ{ÚtJQ×pË"Ü�×MÙjJQ×	Ë"Ü�ÜpË"Ô&×pÓgJ0Î{Î{Þ'ÔOÐ%ÔjËkÐ0õ
×MÙOË"ÜpË
Ë!Í0Ë"Ô&×MÜ�JQÖpËlÖpË"ß�Ð$Í%Ë!Õ�Ò	Ó{×pÙ�Jeó&�%� GÌË!Í0Ë"Înóv×pÙjÖpË!ÜpÙjÐ%Î{Õ¢àÿúCÙjË!ÖpË!õÅÐ0ÖpË0ù�Ó{×�ÓPÜKõÅË"Î�×�×MÙ�JQ×Ló&�%�
ÖpË!ÏjÖpË!ÜpË!Ô/×pÜuJ�Ú"Ð0ÔjÜpË!Ö�ÍQJQ×MÓ�Í%Ë�×MÙjÖ�Ë"Ü�ÙjÐ%ÎPÕ�õÅÐ%Ö	J�ÛjÑjÖ�Ü�×hÐ0õ�ÜpÑjÏ�Ë"Ö�ÔjÐ$ÍQJ2ÔjË!ÑO×MÖ�ÓPÔjÐ%Ü!à

� Ð0×pË�×MÙjJQ×kÓPÔ � ÓPØ%ÑOÖpËªììà�ê$#2ÔjÐ0×�J0Î{Î�ÛOÑjÖpÜ±×MÜ�J0Ö�Ë�ÖpË!ß2Ð$Í0Ë"Õ�Ò	Ó{×pÙvJ'GÌË!Í%Ë!Î�óL×MÙOÖpË"Ü�ÙjÐ%Î{Õ�Ð0õ�ê$#%#&�
Û�Ë"ÚtJQÑjÜpË2Ð%ÔjÎ{Þ
×MÙjË�ÛjÑjÖ�Ü�×pÜ�ÓPÔ�Ò	ÙjÓ{ÚNÙe×pÙjË�õÅÖpJ0Ú!×pÓPÐ%ÔvÐ0õ�ÛjÑjÖ�Ü�×�Ë!Í0Ë"Ô&×MÜ�ÏjJ0ÜpÜ�ÓPÔjØ�×MÙjË�Õ�JQ×MJlÖ�Ë"ÕjÑOÚ!×MÓ{Ð%Ô
Ú"Ñì×MÜhÓPÜCÜ�×pÖpÓ{Ú!×MÎ�ÞLÎ{Ë"Ü�Ü	×pÙ�J0Ô�×MÙjËk×pÙjÖpË!ÜpÙjÐ%Î{ÕlÍQJ0Î{ÑjË�J0Ö�ËkÚ"ÑO×"à
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ACB�Ä�ÆED.Ç�FÌÈ��)(ÌÊ�úCÙOËRÔ/Ñjß�Û�Ë"ÖhÐ0õ�ÛjÑjÖpÜ±×MÜhÖpË!ß2Ð$Í%Ë!ÕwÑjÜ�ÓPÔjØKÍQJ0ÖpÓ{Ð%ÑjÜhGÌË!Í0Ë"Î�óK×pÙjÖpË!ÜpÙjÐ0ÎPÕ
ÍQJ0Î{ÑjË"Ü!à�úCÙOË
Ú"ÑjÖ�ÖpË"Ô&×h×MÙjÖ�Ë"Ü�ÙjÐ%ÎPÕ�ÍQJ0ÎPÑOËkÐ0õIó%�%� Ó{ÜCÓPÔjÕjÓ{ÚtJQ×pË"Õ¢à

FÌÈ z È | È z *�+ Çì���-,LÇì� ~ ���!�$D.Æ��0�-B ~ �

�oÔjÎ{ÓPÝ0ËKÓ{Ô�×pÙjËLGÌË�Í%Ë"Î�H�J0Ô�J0Î�ÞìÜ�ÓPÜ!ù�Ë"J0ÚNÙ�Ë�Í%Ë"Ô&×�ÓPÜ�ÖpË"Ú!Ð%ÔjÜ±×MÖpÑOÚ!×MË!Õ�ÓPÔv×MÙOËLGÌË!Í0Ë"Î�ó
JQÔ�J0Î{Þ´Ü�ÓPÜk×MÐlÕjË�ï
×MË"Ö�ß2Ó{ÔjËL×pÙjË�Ë!Í0Ë"Ô&×2×pÓPß�Ë0ù�Ï�Ð%ÜpÓ�×MÓ{Ð%ÔxJ0ÔjÕ(ÕjÓ{ÖpË!Ú!×MÓ{Ð%ÔxÚ"Ð0ÜpÓPÔOË"Ül�Å×pÙjË�ÕjÓPÖ�Ë"Ú�×MÓPÐ0Ô�ÓPÜ�Ð%ÔOÎ{Þeß2Ë"J0ÔjÓPÔOØ0õÅÑjÎ
õÅÐ%ÖKË"ÎPË!Ú!×pÖpÐ%Ô�ü.Ï³Ð%Ü�Ó{×pÖpÐ%ÔxË�Í%Ë"Ô&×pÜ�J0ÔjÕ(õÅÐ%Ö/.UïçÖpJ$Þ�Ë!Í%Ë!Ô&×MÜNrÀàâôçÔ(Ò�JQ×pË"Ö!ù�ÎPÐ$Ò Ë"ÔjË!ÖpØ0Þ(Ë!ÎPË"Ú�×MÖ�Ð%ÔjÜ
�§J0ÔOÕ
Ï³Ð%Ü�Ó{×pÖpÐ%ÔjÜMr�×MÖpJtÍ%Ë"Î³Ð%ÔjÎ�Þ'JRõÅË�Ò Ú!Ë"Ô&×MÓ{ß2Ë�×MÖ�Ë"ÜCJQ×�ÖpË"ÎPJQ×MÓ�Í´ÓPÜ�×pÓPÚ	ÜpÏ�Ë"Ë!ÕjÜ"ùj×pÙjË"Ö�Ë!õÅÐ%Ö�Ëu×MÙjË102 Ë"ÖpË!ÔjÝ0Ð$Í�Î{ÓPØ%Ù&×
õÅÖpÐ%ß�×MÙjË!ÜpË	Ï�J0Ö±×MÓPÚ!ÎPË!Ü�ÚtJ0ÔKÛ�Ë	J0ÜpÜ�Ñjß2Ë!Õ�×pÐ�Ð%ÖpÓ{Ø%ÓPÔ�J.×MË�õÅÖ�Ð%ßJuÏ�Ð%Ó{Ô/×iÜ�Ð%ÑjÖ�Ú"ËhJQ×iÐ%ÔjËCÓ{ÔjÜ�×MJ0Ô&×iÓPÔ�×pÓPß�Ë0à
úCÙjËRÎ{ÐìÚ"JQ×MÓ{Ð%Ô'Ð0õ�×MÙOË�Ë�Í%Ë!Ô/×oÓPÔ&×pË"ÖMJQÚ!×MÓ{Ð%Ô'Í%Ë!Ö�×pË'&³ù�34!57698 ùjJ0ÔjÕ�×MÙjËk×MÓ{ß2Ëo×MÙjË�ÓPÔ&×pË"ÖMJQÚ!×MÓ{Ð%Ô'×MÐ´Ð%Ý2ÏjÎgJ0Ú!Ë0ù
: 5;6<8 ù¬ÚtJQÔ�Û³ËRÖpË"Ú!Ð%ÔjÜ±×MÖpÑOÚ!×MË!ÕeÑOÜpÓPÔOØL×MÙjË�×MÓ{ß2Ë�×MÙ�J.×uËtJQÚNÙFõ�û
ú�Ó{ÜnÙjÓ�×tànúCÙOË�×MÓ{ß2ËQù : 6 ×MÙ�JQ×!õ�û
ú>=



H%H@? á�â�ã"äIåçæNè�÷/é÷êìë�íîê¬ï"ä�æMèpð³ñ0ò�ã½ø�ñ-ðZù²åçñ-è�ù{ð|ú	û�è�ñ#ú&èNã�ü�ü�æ

ÖpË!Ú"Ë!Ó{Í%Ë!ÜoÎ{ÓPØ%Ù&×CÓ{ÜCØ%Ó{Í0Ë"ÔlÛ&Þ³Ê
: 6BA : 57698DCFE 34G6!H 34!57698 EIKJML N �SìOà·ê-r

Ò	ÙjË!ÖpËO34G6 ÓPÜo×pÙjË�Ï�Ð%Ü�Ó{×MÓ{Ð%ÔlÐ0õ¥õ�û
úP=�J0ÔOÕ IKJML ÓPÜ	×MÙOË�ÜpÏ�Ë"Ë!Õ�Ð0õiÎPÓ{Ø%Ù&×hÓPÔ�J�ß2Ë!ÕjÓPÑOß Ð0õiÖpË�õÅÖMJ0Ú�×MÓ{Í0Ë
ÓPÔOÕjË'& L àiúCÙjËRÓ{Ô&×MË"ÖpJ0Ú!×pÓPÐ%Ô�Í0Ë"Ö�×pË'&lÏ�Ð%ÜpÓ�×MÓ{Ð%Ô�J0ÔjÕ�×MÓ{ß2Ë�J0Ö�Ëu×MÙjË!ÔwÕjË�×MË!Öpß�ÓPÔjË!Õ
Û&Þ�ß�ÓPÔjÓ{ß2Ó�î"Ó{ÔjØ�×pÙjË
×MÓ{ß2ËnÖpË"Ü�ÓPÕjÑjJ0ÎµùGQ 6 ùjõÅÐ%ÖCË"J0ÚNÙ=õ�û
úkÊ

Q 6BA : 6RH : 57698SH E 34G6RH 34!57698 EITJUL �SìOà�H%r

ÑjÜ�ÓPÔjØ�×MÙOËWV�Xh /Ñ�J0Ô&×MÓ�×çÞ
V X A YZ6\[S]

Q^X6_ X6�` �SìOà ó&r

úCÙjË _ 6 ÍQJ0ÎPÑjËRÓPÜ	×MÙjË½ê�ïçÜ�ÓPØ%ß2J�Ò	ÓPÕO×pÙwÓPÔl×MÙjËªõ�ûlú�×pÓPß�ÓPÔjØKÖ�Ë"ÜpÐ0ÎPÑO×pÓPÐ%Ô¢ù�Ò	ÙjÓ{ÚNÙ�ÓPÜoÕjË!×pË"Ö�ß2Ó{ÔjË"ÕlõÅÐ%Ö
ËtJQÚNÙâõ�û
ú ÑjÜ�ÓPÔjØv×MÙjËlÎgJQÜpË"Ö�Û�J0Î{Î�ÚtJ0Î{ÓPÛjÖpJQ×MÓ{Ð%Ô�Ü�Ð%ÑjÖpÚ!Ë0àýõ�û
úCÜ�×MÙ�J.×2ÙjJ$Í0ËwÙjÓ{Ø%Ù ÖpË"Ü�ÓPÕjÑjJ0Î�ÍQJ0ÎPÑjË!Ü
� õ�û
ú*ÔjÐ0ÓPÜpËhË!Í0Ë"Ô&×MÜCÐ0Ö�Ë�Í%Ë"Ô&×pÜCÕjÑjËn×pÐ�ÖpË'a�Ë"Ú�×MÓ{Ð%Ô�r�JQÖpËhÖpË"ß�Ð$Í%Ë!Õ'õÅÖpÐ%ß×pÙjË�V�XCJ0ÔOÕL×MÙjËoÖpË!ßLJ0Ó{ÔjÓPÔOØ
õ�û
ú ÙOÓ{×MÜKJQÖpË�ÖpË!Ú"Ð%ÔOÜ�×MÖ�ÑjÚ!×pË"Õ¢àxúCÙOÓPÜKß2Ó{ÔjÓPß�Ócb"JQ×MÓ{Ð%Ô�J0ÎPØ0Ð%ÖpÓ�×MÙjß ÓPÜ�ÚtJ0Î{ÎPË"Õ�×pÙjË �±×pÓPß�ËL�j×p×pË"Ö���Ó{Ô
����� ûCò � àCúCÙOË�ÕjÓPÖ�Ë"Ú!×pÓPÐ%ÔÿÏOÖpÐ$Í´ÓPÕjË!Õ Û&Þ÷×pÙjË�×MÓ{ß2Ël�j×p×pË"Ö�Ó{Ü'ÕjË!×pË"Ö�ß2Ó{ÔjË"Õ*Û&Þ÷Ú!Ð%ÔjÜpÓ{ÕjË"Ö�ÓPÔjØ�×pÙjË
ß�ËtJ0Ô�ÍQJ0ÎPÑOËkÐ0õ�×pÙjË�ÖpË!Ú"Ð%ÔjÜ±×MÖ�ÑjÚ!×pË"ÕwÍ0Ë"Ö�×pË'&d34!57698 Í0JQÎPÑjË!Ü"à

ò ß�Ð%Ö�Ë�Ü�Ð%ÏjÙjÓ{Ü�×pÓPÚtJ.×MË"ÕlÖpË!Ú"Ð%ÔOÜ�×MÖ�ÑjÚ!×pÓPÐ%Ô
ß2Ë�×MÙjÐ´ÕlË"ß�ÏjÎPÐ$Þ´ÜhJ�Ü�ÓPß�ÑjÎPJQ×MË!ÕlJ0ÔjÔjË"J0ÎPÓ{ÔjØ�J0ÎPØ%Ð0ÖpÓ{×pÙjß
×MÐLÕjË!×pË"Öpß�ÓPÔOË�Ò	ÙjÓ{ÚNÙ�Ð%ÖpÓ{Ë"Ô&×NJ.×MÓPÐ0Ô
Ð0õ�JLÚ"Ð%ÔOË�Û³Ë!Ü�×o�j×MÜn×pÙjËªõ�û
ú�ÙjÓ�×nÕjJQ×NJ��fe$ó&H$�µàhgnÜoß2Ë!Ô/×pÓPÐ%ÔOË"Õ
ÓPÔ � Ë!Ú!×pÓPÐ%Ô(öjà�Hìùi02 Ë"Ö�Ë"ÔjÝQÐ-Í Î{ÓPØ%Ù&×�Ó{Ü�Ë"ß�Ó{×�×MË"Õ(Ó{Ô(JvÚ!Ð%ÔjË�Ð0õoÙ�J0Î�õnJQÔjØ%ÎPËijlkm A ö/H@n�Ò	Ó{×pÙ Ö�Ë"Ü�Ï³Ë!Ú!×
×MÐ'×pÙjË�×pÖMJo��Ë!Ú!×MÐ0Ö�Þ�ÐQõ�×pÙjË�ÚNÙ�J0Ö�Ø%Ë"Õ�ÏjJ0Ö�×pÓPÚ"Î{Ë0àkúCÙjË�Ö�Ë"Ú!Ð%ÔjÜ�×pÖpÑjÚ�×MÓ{Ð%ÔvÓPÜuÏ�Ë"Ö±õÅÐ%Öpß�Ë"Õ�Û&Þwß2Ó{ÔjÓPß�Ócb!ÓPÔjØ
×MÙOËlÖ�Ë"Ü�ÓPÕjÑ�JQÎ�p/Ñ�J0Ô&×MÓ�×çÞxÜpÓ{Ô XSq ù�Ò	ÙjË"Ö�Ë q ÓPÜ�×MÙOË
JQÔjØ%ÎPËLÛ³Ë�×çÒ�Ë!Ë"Ôø×pÙjËlJM&ìÓPÜ�Ð0õh×MÙOË�Ú"Ð%ÔjËlJ0ÔOÕ(×pÙjË
Í%Ë!Ú!×pÐ%ÖoõÅÖ�Ð%ß ×MÙOËRË�Í%Ë"Ô&×uÍ0Ë"Ö±×MË'&
Ï�Ð%ÜpÓ�×MÓ{Ð%Ô�×MÐK×MÙjËsr�û
úkà!t*ÙOË"Ô�Ï�Ë"Ö±õÅÐ%Öpß�ÓPÔjØ�×pÙjË�ÜpÑjß�ßLJ.×MÓPÐ0ÔlÐ$Í0Ë"Ö
r�û
úîÙjÓ�×MÜ!ùOÒ�Ë!ÓPØ%Ù&×pÜoÛ�JQÜpË"ÕlÐ%Ô�×MÙjË�Ü�ÓPÔ XSq ÍQJ0ÎPÑOË"ÜhJ0ÖpË�J0Ü�ÜpÓ{Ø%ÔjË"Õ�×MÐKË"J0ÚNÙur�û
úkà�úCÙjÐ%Ü�ËWr�ûlúîÙjÓ{×pÜ
Ò	Ó{×pÙ�ÙjÓ{Ø%Ù ÖpË"Ü�ÓPÕjÑjJ0ÎCÍ0JQÎPÑjË!ÜLJ0Ö�ËwØ%Ó�Í%Ë!Ô÷JeÎ{Ð$Ò�Ë!Ö�Ò�Ë"Ó{Ø%Ù&×LÓ{Ôø×MÙOËl�j×"à*úCÙjËwÜ�ÓPß�ÑjÎPJQ×MË!Õ J0ÔjÔjË"J0ÎPÓ{ÔjØ
ß�Ë!×MÙOÐìÕ¢ùÌÒ	ÙjÓ{ÚNÙ�Ó{Ü�ÑOÜpË"Õ�×MÐlÓPÕjË!Ô&×MÓ{õþÞ
×MÙjË�Ø%Î{Ð%Û�J0ÎIß�ÓPÔOÓPß�Ñjßlù¬Ë!ÜpÜ�Ë"Ô&×MÓPJ0ÎPÎ�Þ�Ò�Ë!ÓPØ%Ù&×pÜ�×pÙjË�Ò�Ë!ÓPØ%Ù&×MÓ{ÔjØ
õ�J0Ú�×MÐ%Ö�Ü"àlvçÔjÓ�×MÓgJQÎPÎ{Þ0ù´J0ÎPÎ�Ð0õE×MÙjËwr�û
ú�ÙjÓ{×pÜCJ0Ö�ËkÑjÜpË!Õ�×pÐKÖpË"Ú!Ð%ÔjÜ±×MÖpÑOÚ!×C×MÙOËkÚ"Ð%ÔjËQù�J0ÔjÕ'×pÙjË"ÔlØ%ÖMJQÕjÑ�J0Î{Î{Þ
×MÙOËLÜpË!ÎPË!Ú!×MÓ�Í%Ë2Ï³Ð$Ò�Ë"Ö�ÐQõ�×MÙjË2ÖpË!ÜpÓPÕOÑ�J0ÎPÜ�ÓPÜ�Ó{ÔjÚ"Ö�ËtJ0Ü�Ë"ÕxJ0ÔOÕxr�û
úôÙjÓ{×pÜ�Ò	Ó�×MÙeÙjÓPØ%ÙeÖpË!ÜpÓPÕOÑ�J0Î�ÍQJ0ÎPÑjË!Ü



á�â�ã"äIåçæNèwy/é�êìë�íîê¬ï"ä�æMèpð³ñ0ò�ã-z�ñ-ðD{²åçñ-è|{{ð�}�~�è�ñ$}%èNãU����æ H%H%�

Ú"Ð%Ô&×MÖ�ÓPÛjÑì×MË�ÎPË!ÜpÜ�ÏjÑOÎPÎ�×pÐ�×MÙjË�Ð0ÖpÓPË!Ô&×NJQ×pÓPÐ%Ô�ÐQõh×pÙjË�Ú"Ð0ÔjË0àeúCÙjÓPÜ�JQÎPØ%Ð%Ö�Ó{×pÙjß ÓPÜ�Ú"J0ÎPÎ{Ë"Õ�×pÙjË ��Ë"ÎPJ0Ü�×pÓPÚ
�j×p×pË"Öp��ÓPÔ ����� û�g � J0ÔjÕ�ÓPÜC×pÙjË�ß2Ë�×MÙjÐ´Õ�ÑjÜpË!Õ
×MÐ�J0Ü�ÜpÓ{Ø%Ôl×pÐKË!Í%Ë!Ô&×uÖpË!Ú"Ð%ÔOÜ�×MÖ�ÑjÚ!×pÓPÐ%ÔlÓPÔìõÅÐ%Öpß2JQ×MÓ{Ð%Ô
õÅÐ%Ö�×MÙjË�Ð%ÔOÎPÓPÔOËuÜpÑjÏ�Ë"Ö�ÔjÐ$ÍQJLJ0Ô�JQÎ{Þ´ÜpÓ{Ü"à

� ×pÙjË"ÖhÖpË!Ú"Ð%ÔjÜ±×MÖ�ÑjÚ!×pÓPÐ%Ôlß2Ë�×MÙjÐ´ÕjÜCË�&OÓ{Ü�×"ù�ÛOÑO×	×MÙjË�J0Î{Ø%Ð%ÖpÓ�×MÙjß�Ü�JQÖpË�Ú"Ð%ÔOÜpÓPÕOË"ÖMJQÛjÎ{Þ�ß�Ð%Ö�ËkÚ"Ð%ß�ÏjÑ��
×NJQ×pÓPÐ%Ô�JQÎPÎ{Þ�ÓPÔ&×MË!ÔjÜpÓ�Í%Ën×pÙ�J0Ô'×MÙOËuË"ÎPJ0Ü�×pÓPÚo�O×p×MË!Ö"à�úCÙjË!ÖpË�õÅÐ%ÖpËQùjÓPÔL×pÙjËuÓ{Ô/×pË"Ö�Ë"Ü�×�Ð0õEÐ%ÛO×MJ0ÓPÔjÓ{ÔjØ�JRÖpË"Î{ÓgJ0ÛOÎPË
ÖpË"Ü�ÑjÎ{×CÒ	Ó�×MÙjÓ{Ô�J0Ü	ÜpÙjÐ0Ö�×hJ�×MÓ{ß2ËkJQÜCÏ³Ð%Ü�ÜpÓ{ÛjÎPËQùO×MÙjË�Ë!ÎgJ0Ü±×MÓPÚo�j×p×pË"ÖCÓPÜ	JQÕjÐ%ÏO×pË"Õ
J0Ü�×MÙjË�Ö�Ë"Ú"Ð0ÔjÜ�×pÖpÑjÚ�×MÓPÐ0Ô
ß2Ë�×MÙjÐ´Õ�×MÐ�Û�Ë�ÑjÜpË!ÕeÓ{Ô�×MÙjËKGÌË!Í0Ë"Îió�J0Ô�JQÎ{Þ´ÜpÓ{ÜuÜ�×MJ0Ø%Ë0àRúCÙjÐ%Ü�Ë�Ë�Í%Ë!Ô/×pÜRÒ	ÙjÓ{ÚNÙvÙ�JtÍ%ËKÖpË!Ú"Ð%ÔjÜ±×MÖ�ÑjÚ!×pË"Õ
Ï³Ð%Ü�Ó{×pÓPÐ%ÔjÜiÒ	Ó{×pÙjÓPÔ�� A�� ö�#RÚ!ß��Å×MÙOËo��ÕjÑOÚ"ÓgJQÎ�Í0Ð%ÎPÑjß�ËhË"ÔjÚ!ÎPÐ%Ü�Ë"Õ'Û&Þ�×MÙjË�r�ûlúCÜNr�J0Ö�ËnÕjË!ÜpÓ{Ø%Ô�JQ×pË"Õ�J0Ü
�M�@�f��� Ë�Í%Ë"Ô&×pÜuJ0ÔjÕ
J0Ö�Ëu×MÙjËkõÅÐ´Ú"ÑjÜ	Ð0õ�×MÙjË�Ö�Ë"ß2J0ÓPÔjÓ{ÔjØ�J0ÔjJ0Î{Þ´ÜpÓ{Ü"à
FÌÈ z È | È | ��~ �%�ì�-B§�EÄe�$��Ç��ÌÆ���Ç/DQ� ~�+ �
úCÙjË�ÕjÓPÖ�Ë"Ú!×pÓPÐ%ÔxÚ!Ð%ÜpÓ{ÔjË�Ú"Ð0ß2Ï�Ð%ÔjË!Ô/×pÜ�Ð0õhËtJ0ÚNÙ(ÍQJ0ÎPÓ{Õ�Ë!Í0Ë"Ô&×LJ0ÖpË'ÑOÜpË"Õ(×MÐvÜ�ËtJ0Ö�ÚNÙ õÅÐ%Ö�Ë"ÎgJQÜ�×MÓ{Ú'ÜpÚ"JQ×��
×MË"Ö�ÓPÔjØwË!Í%Ë!Ô&×MÜ"ùiÒ	ÙjÓ{ÚNÙ(J0ÖpË2Ë'&ìÏ³Ë!Ú!×pË"Õx×MÐ�Û�Ë"Ü±×KÚ"Ð%Ô&Í0Ë!Þ�Ó{ÔOõÅÐ%Ö�ßLJQ×pÓPÐ%Ô�J0Û�Ð%ÑO×R×MÙjËLÕjÓPÖ�Ë"Ú!×pÓPÐ%Ô�Ð0õC×MÙjË
Ï³Ð%Ü�ÜpÓ{ÛjÎPËuÜ�ÑjÏ�Ë"ÖpÔOÐ-ÍQJOàlt*Ó�×MÙjÐ%Ñì×CJ0Ô&Þ'ÕOË!×MË!Ú!×pÐ%ÖCÛ�J0ÚNÝ/Ø%Ö�Ð%ÑjÔjÕ¢ùì×MÙjË�J0ÔOØ%ÑjÎgJQÖ�ÖpË!ÜpÐ%Î{ÑO×MÓ{Ð%ÔLÐ0ÛO×NJ0Ó{ÔjË"Õ�Û&Þ
Ú"Ð%ÔjÜ�ÓPÕjË!ÖpÓ{ÔjØKÐ%ÔjÎ{Þ2×MÙjË�Ë!ÎgJ0Ü±×MÓPÚkÜ�ÚtJQ×�×MË!ÖpÓPÔOØ�Ë�Í%Ë!Ô/×pÜnÓ{Ü�� � �-�

� jW� H%�@n� �W�S� N ���Oà ö/r
Ò	ÙjË"Ö�Ë �s�!� Ó{ÜC×MÙjË�Ô/Ñjß�Û�Ë"ÖnÐQõIË"Î{Ë"Ú�×MÖpÐ0Ô
Ë�Í%Ë"Ô&×pÜuÕjÑjË�×MÐ�Ë"ÎgJQÜ�×MÓ{Ú�ÜpÚtJ.×p×MË!ÖpÓ{ÔjØ2Ó{Ô&×MË"ÖpJ0Ú!×pÓPÐ%ÔOÜ	×pÙ�JQ×nJ0ÖpË
Ð%ÛjÜpË!Ö�Í0Ë"ÕKJ0Û�Ð$Í%Ëi×MÙjË�ÜpÑjÏ�Ë"Ö�ÔjÐ$ÍQJuJ0Ô�J0Î�Þ´ÜpÓPÜÌ×pÙjÖpË!ÜpÙjÐ%Î{ÕRÓ{Ô ���^� àognÚ"Ú!Ð%ÖpÕOÓPÔjØ	×MÐh×MÙjË�ÖpË!ÜpÑjÎ�×MÜ�ÏjÖpË!ÜpË"Ô&×pË"Õ
ÓPÔ � Ë!Ú!×MÓ{Ð%Ô � à öjùÌJ0ÏjÏOÖpÐ�&ìÓPß2JQ×MË!Î{ÞwH%�LË"ÎPJ0Ü�×pÓPÚ�Ü�ÚtJQ×�×MË!ÖpÓPÔOØlË�Í%Ë!Ô/×pÜ�JQÖpË�Ë�&OÏ�Ë"Ú�×MË!Õ�ÑjÜ�ÓPÔjØ'×pÙjËKS�ËtJQÚ"Ð%ß
J0ÔjÕ(ýiÐ%Ø%Ë"ÎCß�Ð´ÕjË"Î�Ò	ÙOË"ÖpË"J0Ü�HQóvË�Í%Ë!Ô/×pÜ'J0Ö�Ë�Ë'&ìÏ³Ë!Ú!×pË"Õ÷ÑjÜ�ÓPÔjØv×MÙOË
S�ÑjÖpÖ�Ð-Ò	Ü�ß�ÐìÕjË!Îµà(�hÜpÓPÔOØv×pÙjÓPÜ
Ô�J0Ó{Í0Ë2ÏOÖpË"Ü�Ú"Ö�ÓPÏO×pÓPÐ%Ô¢ù ����� Ò�Ð0ÑjÎPÕeÛ³Ë�J0ÛjÎ{Ë�×MÐlÎPÐ´ÚtJQ×pËK×pÙjË�Ï³Ð%Ü�Ó{×pÓPÐ%Ô�Ð0õ�×MÙjË�ÜpÑOÏ³Ë!ÖpÔjÐ$ÍQJ
×MÐ�Ò	Ó{×pÙjÓPÔ
J0Ô�J0ÔjØ0ÎPË � jW�3� n àimhÐ$Ò�Ë�Í%Ë"Ö!ù�Ë!Í0Ë"Ô&×MÜ�õÅÖ�Ð%ß Ð0×MÙjË!Ö�Ü�ÑjÏ³Ë!ÖpÔjÐ$ÍQJ�ÔjË!ÑO×MÖ�ÓPÔjÐ�Ó{Ô&×MË"ÖpJ0Ú!×pÓPÐ%ÔOÜ�Ú!Ð%ÔjÜ�×pÓ{×pÑO×MËnJ
Û�J0ÚNÝ/Ø%ÖpÐ0ÑjÔjÕ
×pÙ�JQ×	ß2J0Ý0Ë!Ü	Ó{×	ß�Ð%ÖpËkÕjÓ���Ú"ÑjÎ�×C×MÐKÓPÜ�Ð%ÎgJQ×pËn×MÙOË�Ü�ÓPØ%ÔjJ0Î¢ÕjÑjËk×pÐ�Ë!ÎgJ0Ü±×MÓ{ÚkÜpÚtJ.×p×MË!ÖpÓ{ÔjØjà

� ÔjËhÚ"Ö�ÑjÕjËoß2Ë�×MÙjÐ´ÕKÑjÜpË!ÕL×MÐ�ÜpË"J0ÖpÚNÙLõÅÐ0Öi×pÙjËhË"ÎgJQÜ�×MÓ{ÚCÜpÚ"JQ×p×pË"ÖpÓ{ÔjØ�Ï³Ë"J0Ý�ÓPÜ�×MÐ�ÜpÓ{ß2ÏOÎ{Þ�×pÐRÜ�Ñjßô×MÙjË
ÓPÔjÕjÓ�Í´ÓPÕjÑ�JQÎÌÚ"Ð%ß�Ï³Ð0ÔjË"Ô&×MÜoÐ0õI×pÙjË�ÕjÓ{ÖpË!Ú!×MÓ{Ð%ÔwÚ!Ð%ÜpÓ{ÔjË�Í0JQÎPÑjË!Ü"àhúCÙjË�Ó{ÕjËtJ�ÓPÜ	×MÙ�JQ×h×MÙOË�ÓPÜ�Ð0×MÖ�Ð%ÏjÓ{Ú�ÛjJ0ÚNÝ%�
Ø%ÖpÐ%ÑOÔjÕ�ÕjÑjËu×pÐ�×MÙjËkÐ0×pÙjË"Ö�ÔjË"ÑO×pÖpÓ{ÔjÐ�ÖpË"J0Ú!×pÓPÐ%ÔjÜ�ÚtJ0ÔjÚ!Ë"Î§ùìÒ	ÙjÓ{ÎPËn×pÙjËnõÅÐ%Ö±Ò�J0Ö�Õ��çÏ�ËtJQÝ0Ë"ÕlÚ"Ð0Ô/×pÖpÓ{ÛjÑO×MÓ{Ð%ÔjÜ



H%H � á�â�ã"äIåçæNè�y/é÷êìë�íîê¬ï"ä�æMèpð³ñ0ò�ã-z�ñ-ðD{²åçñ-è|{{ð�}�~�è�ñ�}&èNãU����æ

ÕjÑjËu×pÐ�Ë"ÎPJ0Ü�×pÓPÚnÜ�ÚtJQ×�×MË!ÖpÓPÔOØ�ÖpËtJQÚ!×MÓ{Ð%ÔjÜ�Ü�Ñjßs×pÐKJ�ÔjÐ%Ô��	b"Ë!ÖpÐ�ÍQJ0ÎPÑOË0à�mhÐ-Ò�Ë!Í0Ë"Ö!ù�×pÙjÓPÜ�ß2Ë�×MÙjÐ´Õ�J0ÏjÏ�ËtJ0Ö�Ü
×MÐKÙ�JtÍ0ËRÎ{ÓPß�Ó{×MË!Õ'ÜpÑOÚ"Ú"Ë!ÜpÜ!à

g ß�Ð%ÖpË�ÜpÐ0ÏjÙjÓPÜ±×MÓ{ÚtJQ×pË"Õ�×pË"ÚNÙjÔjÓ p/ÑjË'ÓPÔ&Í0Ð%Î{Í0Ë"Ü�ÛjÓ{ÔjÔjÓ{ÔjØ
×pÙjËLÕjÓ{ÖpË!Ú!×MÓ{Ð%Ô�Ú!Ð%ÜpÓ{ÔjËLÕjJQ×NJOà
�oÜ�ÓPÔjØwJ0Ô
J0ÔjØ0ÑjÎgJ0Ö	ÛjÓ{Ô
Ò	Ó{ÔjÕjÐ$Ò�Ð0õlj A HQö ` e n ��Ú!Ð%ÖpÖ�Ë"ÜpÏ�Ð%ÔjÕOÓPÔjØ�×MÐLÚ!Ð%ÜRj A #ìà<��e$r�ù�×MÙjËRÛjÑjÖ�Ü�×uÕjJQ×NJ�ÓPÜhË'&OJ0ß¡�
ÓPÔOË"Õ�õÅÐ%ÖkJ�Ï�ËtJ0Ý
ÓPÔ�×MÙOË2JQÔjØ%ÑjÎPJ0ÖnÕjÓ{Ü�×pÖpÓPÛOÑO×MÓ{Ð%Ô¢à�úCÙjËKË"ÎgJQÜ�×MÓ{Ú�ÜpÚ"JQ×p×pË"Ö�ÓPÔjØ�Ï�ËtJ0ÝwÜpËtJQÖpÚNÙeJ0ÎPØ%Ð0ÖpÓ{×pÙjß
ÓPÔOÓ{×MÓPJ0ÎPÎ�Þ�Ú"Ð%ÔOÜpÓPÕOË"ÖpÜ�H0ó0ö�ÚtJQÖpÕjÓ{Ô�J0Î�ÕjÓ{ÖpË"Ú�×MÓ{Ð%ÔjÜ�Ð%ÔeJlÜ�ÏjÙjË"Ö�Ë'J0Ü�Ï�Ð%ÜpÜ�ÓPÛjÎ{Ë�Ü�Ð%ÑjÖ�Ú"Ë"Ü�Ð0õ�×MÙjË�ÔjË"Ñì×MÖpÓ{ÔjÐ
ÛjÑjÖ�Ü�×^��Ú!Ð%ÖpÖ�Ë"ÜpÏ�Ð%ÔjÕOÓPÔjØ�×MÐ�Ï³Ð0ÓPÔ&×MÜiÐ%Ô2J�Ü�ÏjÙjË!ÖpÓPÚ"J0Î�Ø%ÖpÓ{ÕKÜpË"ÏjJ0ÖMJQ×pË"Õ2Û/Þ2H0Hìà��UnNr�àIúCÙOËnJ0Î{Ø%Ð%Ö�Ó{×MÙOß�×pÙjË"Ô
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 Ref. burst_10000_001

 A supernova burst candidate has passed the level 2 analysis threshold 
 and is now being analysed by the third level trigger.

 Cleaned ZDAB file: burst_10000_001.zdab
                            (in /scratch/lt/sstream/snwatch/clean_zdab on SURF)
 Analysis Info Summary:
 −−−−−−−−−−−−−−−−−−−−−
 SNOMAN version ........... 4.0186
 SNOMAN analysis time .....    2.41 minutes

 Supernova Level 3 Analysis Summary:
 −−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
 RUN # ...........................     3  (starting at GTID =        1 )
 Date / Time ..................... 20/01/2000 at 02h 16m 08s (Sudbury time)
 Time duration of clean events ...     47.4995483 s   (50 MHz)
 Total number of clean events ....    551 events

 Fitted Data Results (elastic fitter, vertex within PSUP)
 −−−−−−−−−−−−−−−−−−−
 Date / Time ........ 20/01/2000 at 07h 16m  7.3245958 s (Universal time)
 Time duration ......     47.499548341 s   (50 MHz + fit)
 Number of events ...    420
 NHIT100 triggers ... 100.0%
   NHIT  < 75 .......  37.9%
   NHIT >= 75 .......  62.1%
 ESUM triggers ......   0.0%
 OWL triggers .......   0.0%
 Summed dircos ......  0.614904 −0.315363 −0.722799  (toward SN)

                                    D2O region          H2O region
                                    −−−−−−−−−−          −−−−−−−−−−
 Fraction of events ............       50.7%               49.3%
 Fraction of NHIT100 triggers ..       50.7%               49.3%
   Fraction of NHIT  < 75 ......       26.0%               11.9%
   Fraction of NHIT >= 75 ......       24.8%               37.4%
 Fraction of ESUM triggers .....        0.0%                0.0%
 Summed dircos (toward SN)......  0.91  0.00 −0.41   −0.95 −0.32 −0.04

 Supernova Direction Analysis Results
 −−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
 Direction cosines (toward SN) ...  0.16973 −0.68643 −0.70711
 Zenith, azimuth ................. 135.00002 degrees  166.11109 degrees E of N
 Declination, right ascension .... −45.39728 degrees   17.33792 hours
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Supernova Trigger Level 3 Analysis

NHIT spectrum within PSUP Time
t

fit
u  (elastic) within PSUP in seconds

R3
  fitv   (elastic) within PSUP (AV = 1) cos(theta)w

fit
u  (elastic) within PSUP

phifitu  (elastic) within PSUP in degrees cos(theta)SN
x  (elastic) within PSUP

Clean Burst Date / Time: 20/01/2000 at 02h 16m 08s (Sudbury local time)
Clean Burst Size: 417 events fit within PSUP radius (55% D2

y O, 45% H
z

2
y O)
z

Clean ZDAB File: SN_1x10kpc_nosalt (Burrows model)
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±�ß�Ùsã���Ý¹ßGÞ¹ãsä�áÒÕ

5RUWVXUZYW[]\_^O`@abYZc d9e d9f3g d9e d9f3g hQf3eji
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d9e#�9eru d9f3g#�9eQf]v d9e#�9eru d9f3g#�9eQf]v u�f3hji¬H�����9���I�@���(�I� §Í´ Ër�[´ §Í´ Ë��r´ §j�[»QT
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Average supernova livetime over 430 days = 90.9%
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Average supernova search livetime over 430 days = 56.2%
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���Z�#�*	

������¬
	B«���� ����´*¶*¤ ¸ �«!����¬7ð�� 	�^*¬]Á%��^�¬
������«��$�ê�������&�ë�~�4�÷+�D#J��ú�E°þG	S~\² - �E³I² - ²}ÿ(��´*¶|¤=��,
ç ±�¶ è]�Q,ÖÆ+,SÑm�I�*����¬�{*~SÀx, ¸ ,�À'�«|����~�Àx,U�W,�Á%��	(���«���«�&���, ¸ ,ØÑm¬����*¬�	
~<é��z����¬
	B«���� ����´*¶|¤ ¸ �«Y����¬

ð���	�^*¬�Á%� ^*¬
������«��$�ê����*��&S������¬�¬SIz�����*�B��*«Î�����m  - � Á�¡¨�(�)��	W�+���$)�:�����_¬�Iz�Q¬�	��¬
«�$�¬
&
��� ���+���*�B�)��ë�~G<�ô��D�)&/*-&/AWõ¦ö�÷�ø�,G&/#%�S*�÷�ø.E_ý%	S~°±*±�½V³z±*¤�²}ÿ(��´�¶|¤=�L,

ç ±�´ è]Õ�,EË��*^*¬�	�ú���÷�ø���~QéB����¬��z��&�`���	({Ky<¬�����	B�«��<�U`���¬�	B� � ���*	B{Ië�~�4"#\öLø�ú�÷+��w�*�ô��D��#%A�ú�*.�§ô�÷+*�B
}mú��§ò%V
&OBVôF¢
ÿ~ÿQýS~��E¤ - ³ - �|¤�ÿ - �*�*����,

ç ¤ � è��_,0Æ�����«¹ú��7÷�ø���~�é��z��&�`���	B{fy<¬
�z��	��«����U`��B¬
	B� � ���*	B{m��	B�*�Q��������ë�~ KN4�£¤��ú)ö)ò%*\õ¦ö�÷�ø0ùTúh(.&/�S�
	���¥�ýIþS~�ÿ(��´�¶|¤=�L,

ç ¤I�
è7Àx, îZ�*^�¬
�Ð��«�& Õ�,Ö¯�, Ë�¬
��$
����~ éB����¬ � «�^*������	 &���B��	B�`��z�����« ��� ����¬ 	�¬
��$�����*«
Ì�Í�����§¦¨��Y©Së�~QñZòIó�ôLõ¦ö�÷�øQù+úLû�õ¦úLü:bdc.j�~°�|Â�²*���*²}ÿ(��´�´*´��L,

ç ¤ - èK��,�í���	�����������~zÁm,z¯\���H��^*��)��~*ïW,zí��*�|{|���X��� «�&�íW,IíK��`Q�I&�¬
	���~0é�y<¬�����	B�«�� ¥Å�«�&���$
¬�&�	�¬
��$L¥
����*«W$
	B�*���'�B¬
$�����*«��Z� �'�«|��¬
	���¬
&��� ��¬�¬
«�¬�	�^*�¬
���#�*	0$)�����*	B�«�¬���«�&W��� ��¬�	'&�¬���¬
$����*	��Bë�~N4"#\öLø�ú�÷+�
ñZòIóEôLõ¦ö)ôF¢}RSýIþS~°¤z���L³�¤�²*±}ÿ4��´*¶*´=�L,



- ¤�� f�Ahg =�AÓCYi|5Y¤
1 / >

ç ¤�² è7íW,�ð���«�^|� «���¬ ~xÀ�,SîZ�*^*¬��Z��«�& Æ�,�íK����`�¬�~Té��z�^*«\�����#�*	������Q¬�	�«���� �%ÌYk���«�&mÌ�l�«�¬�����	B�«����7�«
��� ��¬�	;ªê�¬�	�¬�«�������&�¬���¬
$L���*	B��ë�~ØñZòIó�ôLõ¦ö�÷�øØùTúLû�õ¦úLü���ú��D��ú��)ô��Nc�~ - ± - ´E³ - ±*² - ÿ4��´*´*±���,

ç ¤ ½�è]Ám,Øê����*�ú���÷�ø���~�é��z$��¬�«H���[\$7	�¬L�I�¬��h� �0����¬W��y������ ��¬
	<�B{I�B��¬
����ë�~Q¬
&����¬
&%`H{ ¸ ,ÛÕ�,�y<��`���¬ ~
KN4�£×ù+úh(.&/���Ó~ ¸ ��	���Ü~Ø��´�´*±�,

ç ¤*ÂVèK��,��I��	�¬����®�¬
	�~�é��I��� ����B���$�� �0��«�����{I��������Z&�¬���¬�$����*	U��¬
	B�#��	��X��«�$
¬"�����X�#��«�$�����*«Y���£$��*�X��¬
«I¥
��� ����*«}$
�*��S$
�*«z[\^*��	�� ����*«}�«���yU�Uë�~�KN4C£«<6*�÷�ø?ó�ôLõ�ôUù+úh(.&/�S�Ü~�Õ���«�¬�~ - �*�z�*,

ç ¤�± è7Æ�, Ñh,SË�¬��¬
	_ú��+÷�ø���~�éBÀx¬
	(�#�*	��X��«�$�¬����0����¬"¬���¬�$���	B�*«��$
�<�#��	T����¬_�z��&�`���	B{%y<¬�����	B�«�����`���¬
	4¥
� � ���*	B{Ië�~5KN4�£¬�Qú)ö)ò%*\õ¦ö�÷�ø\ù+úh(.&/����ýG	%¥5j�þ�þS~�ÿ4��´*´*¶���,

ç ¤*¤Vè]Ám,ÖìK,��U	���^*���+���H£ú��'÷�ø���~�éB����¬�D®)y×$
�����`�	��V�����«��B�*��	B$
¬��#�*	Z����¬��z��&�`���	B{�y<¬�����	B�«��W��`���¬
	4¥
� � ���*	B{Ië�~L*.#\öLø¯V�ú°��XLZ+[%Z+�%Z+[�[Wÿ - �������L,

ç ¤�¶ è ¸ , Ñh,ÖÀx,�Àx�I�*«mú��£÷�ø���~0é ¸ $��*�X����$�� ¡ ¢"ÿ#�S~p±-� � ¢<¬"��´z,Ô¶V¥4Á�¬�î×^|�����X�V¥�	���{"���*��	B$
¬��#��	�¬
«�¬
	�^ {
$
�����`�	�� ����*«]� ������¬��z��&�`���	B{�y<¬
�z��	��«��K�U`��B¬
	B� � ���*	B{Ië�~%4"#\öLø�ú�÷+�sw�*�ô��D�S#JA�ú�*.�§ôT÷+*�B6} ú��#ò.&OBVô
¢
ÿQR°þS~��*�EÂ}ÿ - ���*���L,

ç ¤�´ è�Ñh,Öì7,0y<¬�������«S~Z¢],x¢<�	���{|���X�Y��«�&��", Ñh,Ô�",�ì+�*^*¬�	��
~�éB����¬�Æ��7�z½�$
�I&�¬!�({z�(��¬��Xë�~£�zð ¸ ê
ì+¬
���*	B� - ±*Â�ÿ(��´*¶*Â=�L,

ç ¶*� è�é�Á%ê�y�À'½ ¸ ~0��Á��*«|��¬}ê���	����%«z¥Å�\��	(���$���¬W��	���«��B�Q�*	(�"$��z&�¬X�B{I�B��¬
��ë�~ZìT��&���V�����«f�z���¬
��&��«�^
ê�¬�«H��¬
	�~Øð��*� ¸ �������*��y<� ����*«\����ð���`��*	�� ���*	({*~SÿÓ��«�����`��������¬�&G�Kÿ(��´�´*²��L,

ç ¶��
è7¢7,Û�Q,Sy<^�~+é(ª��X����¬
��¬
«|�)�V�����«%���£�!�B���Q¬�	�«���� ��^*¬
«�¬
	��V���*	U$��z&�¬"�#�*	<����¬��z��&�`���	B{Yy<¬
�z��	��«��
�U`��B¬
	B� � ���*	B{%�X��«H��¬�$
��	�������«\����{I����<�����§������	B¬
ë�~�Ë<,Û�z$ ,S����¬�����WÿÓ��«�����`��������¬�&G�L~59<«���*¬
	B�����{
���0Ë�	B��������ê��*�����"`����~Ø��´�´|¤z,

ç ¶ - è7¢7, ¥Å��,'Õ*��«��V����«�&fÑh,�¢<�����¬
`�	���«�&��
~�é�yT¬
����	��«��Y¬
����B�����«m�#	�������{I��¬!ª�ªK�����Q¬�	�«���� ��¬�����«
��«�����{I�������������¬K����¬
$L��	���ë�~�<�ô����'&/*-&/AWó�÷+*�B�<Uô��D�'&)(\òIóEôLõ¦ö)ô�þ°þ¥ÿ�~\½|´�³�Â�±}ÿ(��´*¶*´���,

ç ¶*² è]�Q, ¸ ,�ê��*��^|� ��¬�� «�&¼ìK,Ö¢],'Ñ»�����¬�~"éB����¬��H{I&�	B�z&z{z«����X�$�`�¬
�����I��*	_���U�B���Q¬�	�«���� ��¬�¬�Iz�����V¥
�B��*«��Bë�~�<�ô����'&)(\òIó�ôLõ¦ö�÷�ø-,.&/#J�S*�÷�øNýqÿ�ES~°± - ±E³I±*¶���ÿ(��´*±*±���,

ç ¶�½�èKª), î",°ª�^*����¬
«�����$)��¬L��~SìK,°y���	���{*��«S~�éB����	B¬
¬�¥�&���X¬�«�����*«\�����X��^*«�¬L���*�|{I&�	B�z&�{I«\� �X�$�����������V¥
����*«���� �0�B����¬
	B�$
������$
$�	�¬L�����«�ë�~�÷Vô��D�)&/VW(\òYXLZ+[%Z+q=�J�+qWÿ - �*���Y�L,

ç ¶|ÂVè]Õ�,Ö¯�,�Ë�¬���$��*�Ê��«�&}Àx,�îZ�*^�¬
�¦~0é�ê���«}�"�B����¬
	�«��E� �W`�¬U���I$�� ��¬
&!`|{������«�¬
����	��«��*�)��ë�~°ñZòIóEôLõ¦ö�÷�ø
ù+úLû�õ¦úLümb�c.j�~°�*²*²��*�|¤�ÿ(��´*´*´���,

ç ¶*± è7¢7, ¥Å��,ØÕ*� «��V��~°�«|²o#zø�ö�÷+*-&:³�&/�'´�ô)ò.&)(:[����+\%n�µ5�'&/*.�Óõ¦ú��a£2M�¶�ú)ö��#ô7õP*d<�ô����'&)(\òIó�ôLõ¦ö)ô"÷+*�B�ñ�÷+�SV
�Óõ¦öLø�ú"ñZòIóEôLõ¦ö)ôL~�¬�&����¬
&�`|{ ¯�,L������ ��«�«�¬
����0� «�&m�_,�Á���«�«��I$
$)��Tÿ#ªÅ�)�������«�À'�|{I���$����£�z�I$
�¬���{�~
îZ����$���«���~S��´*´�²��L,

ç ¶|¤Vè]�Q,ÖÆ�,0Ñm�z�*�B��¬L{»ú���÷�ø���~KéB����¬�	4¥���	B�z$�¬
���"��«�&�«�¬�����	B�«�� ¥Å��¬��V��¬
&�������¬
	B«�������¬h·B¬
$�����ë�~s<�ô��D�)&/V
(\òIó�ôLõ¦ö�÷�ø5,.&/#J�S*�÷�ø�ÿ-EGES~ -*- ´�³ - ½|±}ÿ4��´*´�½���,
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ç ¶�¶ è]�Q, Ñh,HË�	���¬�«�«S~xé�yT¬
����	��«��*�0�#	���� ��y7��´*¶|¤ ¸ ��«�&W$
��	�	�¬�«|�����I&�¬
���������B��¬
������	(¥Å$
�*	B¬�$��*����������¬�ë�~
ñZòIóEôLõ¦ö�÷�øØù+úLû�õ¦úLü���ú��D�4ú���ôTR°ýS~°´*²*¶�³z´�½���ÿ4��´*¶|¤=��,

ç ¶�´ è7Æ�,Û�Q,xÁ�{I	�����«�& ¸ ,�Ë���	�	B���+�
~�é�y<¬�����	B�«��*���#	B�*�Ã��{I��¬XªBª������Q¬�	�«���� ��¬��K����¬_[�	��B�������}���� ¥
�����¬
$��*«�&��Bë�~�<�ô����'&)(\òIó�ôLõ¦ö�÷�ø5,G&/#%�S*�÷�øNEGceÿ�~ -*-*- ³ - ²���ÿ(��´*´*����,

ç ´�� è ¸ ,°Ë���	�	����+��~�é��z����¬
	�«��E� �_«�¬
�z��	��«��*�Bë�~G<�ô����'&)(\òIó�ôLõ¦ö�÷�ø5,G&/#%�S*�÷�ø.EGEeÿ�~\¶*´��L³I´*�*¶}ÿ(��´*¶*¶���,
ç ´z�
è ¸ ,°Ë���	�	����+��~.(���õ§ûV÷+��ú"ö)&/ACAC#%*\õ¦ö�÷+�Üõ�&/*%ÿ - �������L,
ç ´ - è]�Q, Ñh,\Ë�	���¬
«�«S~°íW,Öì7,��U¬�y<���$��_��«�& ¸ ,�Á�¬
®�®���$
�����\��~£éQ�K¬�«�¬
	����Ø	B¬
���V����I��B���$<¬L©Ø¬�$����T�«!����¬

$
�*	B¬K$
�*���������B¬�������¬
	B«���� �X��¬
$)�\��«������ë�~����B��	�� ¥Å���°º���������½|�*�}ÿ - �*���Y�L,
ç ´�² è7¢], ¥���,�Õ*��«��V��~Sé�¯0���%II¥Å����X���¬
&�«�¬
����	��«���&��©Ø���B��*«K�*¬�	��B���'�X��«H��¬�$
��	����<«�¬�����	B�«��T��	���«������*	(��ë�~

<Uô��D�'&/*-&/AWó�÷+*�B�<�ô��D�)&)(\òIó�ôLõ¦ö)ô�þ�RGcS~\½HÂ - ³I½HÂ�¶}ÿ4��´*´ - ��,
ç ´ ½�è]Ám,�ð��¬
`�¬
«�&����	B�#¬
	}ú��K÷�ø���~�éBÀZ	B�*`��«�^�����¬!^*	����I��)� ����*«\� ����¬����¦��«��Y�����Q¬�	�«���� �Y¬�Iz�����*����*«f�«

������¬
	��$����z�B{I���X¬L��	B{K�+����"^*¬�«�¬
	����I	�¬
��� ����I��B���$£Ë��*����®�����«�«�«�¬�����	B�«��T��	�� «������*	B��ë�~IñZòIó�ôLõ¦ö�÷�ø
ù+úLû�õ¦úLü:bdcGES~����*²*�*� ½�ÿ - �*�z���L,

ç ´*ÂVè]ê�,Ô¢7,�ð���¬���¬
����{I«Y�I�X����S~ZéBy<¬
�z��	��«���	�¬�� $�����*«��T� �T��$�$
¬���¬
	�� ����	T¬�«�¬
	B^*�¬���ë�~SñZòIó�ôLõ¦ö)ô�ùTúh(.&/�S�§ô
ES~ - ±��L³z²*¤�´}ÿ(��´*¤ - �L,

ç ´�± è7ð', ¸ , ¸ ��	�¬�«���ú��'÷�ø���~xé�Á�¬
������	B¬
��¬
«|�����S«�¬�����	B�«��V¥���	B�����*«���«�&!��«|���«�¬
�z��	��«�� ¥Å��	������*«W¬
�����B���$
��$
� ����¬
	��«�^*ë�~ØñZòIó�ôLõ¦ö�÷�øQù+úLû�õ¦úLü:bdE°RS~°¤�¶|Â�³z¶*�*´}ÿ4��´*¶|¤=��,

ç ´*¤Vè7íW,�í���`��z&�¬�	��"� «�&}�Q,�y<�*®
������~ZéBy<¬
�z��	��«�� ¥Å«I��$
��¬�����	B¬���$L����*«���ë�~.w�*.��ú��S*�÷+�Üõ�&/*�÷�øG,.&/#J�S*�÷�øL&?>
}m&OBIú��S*%ñZòIó�ôLõ¦ö)ô8¸{ES~S�����L³���½*¶}ÿ(��´*´ ½��L,

ç ´�¶ è]Õ�,ÔìK,�í���¬
�«Ø~0����¬º¹�» ¼%¼ ».¹�½%¾%¿NÀ/»8Á3ÂNÀ�¿���«�&ÄÃGÅ�¿ ¼�¼ »N¹�½%¾J¿NÀ�»8Á3Â.À�¿Î�zyU�KÁ ¸ yä	��*�����«�¬��
~
�z¬
�z��¬
��`Q¬�	
~���´*´*¶z,

ç ´�´ è�Ñh,Ûê�,�¢��/II����«S~!éBy<��$���¬�� 	�	�¬������*«��B¬����K��� ��¬
	}ê���¬
	�¬�«������»&�¬L��¬�$�����	��!����������¬
	B«������Î��«�&
���*����	�«�¬�����	B�«��*�Bë�~ØñZòIóEôLõ¦ö�÷�ø�ùTúLû�õ¦úLümbdEGc�~ -*- ¶*²E³ -*- ´ - ÿ4��´*¶|¤=��,

ç ����� è]Õ�,ÔìK,°í���¬��«S~z����¬�¹�» »�¼�Á3ÂNÀ�¿���yU�KÁ ¸ yd	B�*�����«�¬�~\��$L���*`�¬
	�~���´*´|ÂI,
ç ���z�
è]Õ�,Ô¯�,�Ë�¬
��$
�*� ��«�&»À�,�îZ�*^*¬��¦~�é�Á��������B�^*«\�V����	B¬Y���K�����Q¬�	�«���� �ÉÌ�k�� «�&¨Ì�l�«�¬
����	��«��*�!�«

�z����¬
	�í7� �X��*�V��«�&�¬�ë�~QñZòIóEôLõ¦ö�÷�ø�ùTúLû�õ¦úLümb�RG	�~°�*Â�²*�����}ÿ4��´*´*¶=�L,
ç ��� - è]Õ�,Ôy7,KË�����$
�����Ü~YéBy<¬
�z��	��«�� ¸ �(��	B�*���|{I���$���ë�~�ê�� �"`�	��&�^*¬Æ9T«����¬
	��B���{tÀZ	B¬
�B�
~Xê����"`�	B�&�^�¬�~

��´*¶*´z,
ç ����² è7¯�,ZË��I¬
��� � «�&¼À�,'îZ�*^*¬
�Ü~]é�À'�H{I�B�$
�X���KÁ������B��*¬�y<¬�����	B�«�����ë�~ - «�&É¬
&�������«S~�ê�� �"`�	��&�^*¬

9<«���*¬�	������{�À'	�¬
�B�
~Qê����"`�	��&�^*¬�~S��´*´ - ,
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ç ����½�è7À�,ÛÕ�,°�U�I¬�~��",\ÆZ��	���¬�~�íW,ÔÁm,\¢T¬
¬
^�¬
	
~°y7, ¸ ,�Õ�¬
����{���«�&�ì7,U�W,Ô¢7,�ì+�*`Q¬�	B�����*«S~'é��I{I�B��¬
�X� ���$
�����
����¬7�U���d�)� 	�^*¬L�+�«���yU�Uë�~�KN4C£«<6*�÷�ø?ó�ôLõ�ôUù+úh(.&/�S�Ü~�Õ���«�¬�~ - �*�z�*,

ç ���|ÂVè]Õ�,Ö¯�,°Ë�¬
��$
�*��~J(���õ§ûV÷+��úWö)&/ACAC#J*\õ¦ö�÷+�Óõ�&/*�ÿ - �*�z���L,
ç ���*± è]�Q, Ñh,�Ë�	���¬
«�«S~o(���õ§ûV÷+��úWö)&/ACAC#J*\õ¦ö�÷+�Óõ�&/*�ÿ - �������L,
ç ���|¤Vè]Ám,°ð��¬
`�¬
«�&����	B�#¬
	�~o(���õ§ûV÷+�4ú"ö)&/ACAC#%*\õ¦ö�÷+�Óõ�&/*%ÿ - �*���Y�L,
ç ���*¶ è ¸ ,HË���	�	B���+�
~I�",*í���¬��«_��«�&XìK,��K��«�&���¦~�é��I���Q¬�	�«���� ��«�¬
�z��	��«��K`���	B�B����~|����¬<��y��¨&�¬L��¬
$L���*	�~

��«�&�«�¬�����	B�«��]�*��$������� ����*«��Bë�~��«�����¬�À'	B�z$�¬
¬
&��«�^*�����Ø����¬21�î×ª�«H��¬
	B«\� ����*«\����ê���«��#¬
	B¬
«�$�¬U�*«
yT¬
����	��«���À'�|{I���$���� «�& ¸ �B��	��*���H{I�B�$
��~�46#\öLø�ú�÷+��ñZòIó�ôLõ¦ö)ôF7aE_ý\~\½|�*¶�³I½�� - ÿ4��´*´*²=�L,
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Supernova Trigger Level 3 Analysis

NHIT spectrum within PSUP Timefit
C  (elastic) within PSUP in seconds

R3
  fitD   (elastic) within PSUP (AV = 1) cos(theta)fit

C  (elastic) within PSUP

phifitC  (elastic) within PSUP in degrees cos(theta)SN
E  (elastic) within PSUP

Clean Burst Date / Time: 20/01/2000 at 02h 16m 08s (Sudbury local time)
Clean Burst Size: 40545 events fit within PSUP radius (50% D2

F O, 50% H
G

2
F O)
G

Clean ZDAB File: SN_100x10kpc_nosalt (Burrows model)
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NHIT spectrum within D2
� O Timefit

C  (elastic) within D2
� O in seconds
�

R3
  fitD   (elastic) within D2

� O (AV = 1) cos(theta)fit
C  (elastic) within D2

� O

phifitC  (elastic) within D2
� O in degrees cos(theta)SN

E  (elastic) within D2
� O

Supernova Trigger Level 3 Analysis

Events fit within D
�

2
F O volume (R .le. 600 cm): 50% (20408 events)
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Supernova Trigger Level 3 Analysis
�

Events fit within H
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� O volume (R .le. 840 cm 
�

&  R .gt. 600 cm): 50% (20137 events)
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