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J K�LNM(OQPSR T$UV�WX P
Y[Z]\_^a`cbedgfhZ&i�j%k�l_dm`nfho�l_p[qr dmls^al_dgk r ^t`nuvl_b%fBi;f_^�j�Z]dgfhosw!j�oxk!fBls^�y�`nk!^als^a`cl_Z r ozk r \_^al_o�b r b r ^ r dmj%^a{!fh{�| r k rg}
^�f_\%~r o r fh{[b�`c{!k!^t`ny+j�q� b�fh{�lsk!^al��#qr {[b r b�`n� r ^a{�fh{�b%fhZGq� o�`cfh{�l_b+Z `co�`c{�k!^alsk�`n�_fh{����v�4������{�{ r {�^ r dmj�^a{!fh{�i;f3b r Z]{ r ^v�i;f_^ rg�3r Z i+pnf%� r {!k�l(�ds�f r {,b r k!^alsy+l_pc|%f%��{�j%i r ^adgfhZ&i�j%k�l_b%f_^ r {Ci+ls^tl_p r pnfh{m��`co�{!k!^aj+Z r ozk!fh{&dm` r ozkvq�n� dgfh{m��y�l_{ r {
b r b�l_b%fh{[fhj�l,i�^ r { r o��dmlFb r dgfhpclsy;f_^al_b%f_^ r {m���� Z r b�`�b�l,�3j r \_^a`cb�{[{m�lsfedml_b�l*� r u Z l_`c{[j%k�`cp�`nuvl_b�l_{[dgfhZ&f
i+pclsk�ls��f_^aZ l,b r�rg�'r dmj��ds�lsfeb r lsi�pc`cdml(�ds�f r {Ndm` r oxkvq�n� dml_{ r Z r {�Z f,dgfhZ r ^adm`�l_`c{m��l*o r d r {�{a`cb�l_b r b+lBdgfho�{!k!^tj��ds�lsfb r�r {!k!^tj%k�j%^al_{�b r {�{ r k�`ni;f l_j�Z r oxk�l'�
� ^t`cls^ej�Z l�\_^a`cb�dgfhZ&i+j%k�l_dm`cfho�l_p�� r oxk!^ r k�l_oxk!f%�SoQ�lsf qr j�Z l�k�ls^ r �¡l¢k!^a`n�'`cl_p�� � ptqr Z£b r i�^�f9� r ^Gj�Z l

`co%��^al }�r {!k!^tj%k�j%^al¢dgfhZ&i+p rg� l'�¤qr o r d r {�{�qls^a`nf¥^ r {!fhpn� r ^=j+Z l¥{xqr ^a` r b r �xj r {�km�f r {¦i;fhp�q� k�`�dml_{*{aj%^�\h`cb�l_{edgfhZ§f
i+ls^al_b+`n\hZ l¨b�l¨dgfhZ&i+j%k�l(�ds�lsf r Z©\_^a`cbQ� q�ªo r d r {a{�qls^a`nf«b r � o�`n^C�xj r Z©i;f'b r ^+ql¨l_d r {�{�ls^,�xj�l_`�{C^ r dmj%^a{!fh{v� r
{!f_y��xj r dgfho�b�`¬�ds�f r {m�F��{�k�l_{�b r � o+`¬�ds�f r {�k!f_^ao�l_Z } { r j�Z­i�^�f_y+p r ZBlFk�l_Z�y�qr Z©dgfhZ&i+p rg� f r Z®j�Z­l_Z>y+` r oxk r
b r {�d r oxk!^al_pc`cuvl_b%f%�+ls^�y+`ck!^als^a`cl_Z r oxk r \_^al_o�b r�r �¯f_^tZ l_b%f b r i+ls^ak r {�oQ�lsf } dgfho � qls� r `c{m�� {/lsy;f_^ab+ls\ r o�{/b�fh{/{�`�{!k r Z l_{/k!^al_b�`cdm`nfho+l_`c{m��y+l_{ r l_b�l_{No�lBb r � o�`¬�ds�lsf r {!k�qlsk�`�dml*b r j�{�j�qls^a`nfh{�i;f_^[l_b�Z ` }o�`c{�k!^al_b%f_^ r {°oQ�lsf�qr {�j � dm` r ozk r i�ls^alNi�^�f9� r ^v� r Z)\_^a`cb�{v�_�4ql_dm`cp+l_d r {�{!f>l�j�Z lN\_^al_o�b r �xj+l_ozk�`cb+l_b r b r ^ r dmj%^t{!fh{
i+ls^al�fh{�j+{�j�qls^a`nfh{v� � p7qr Z±b�`�{�{!f%�%b%fCi;fhozk!f b r �'`c{!k�lCb%fh{�i;fh{�{aj�`cb%f_^ r {�b r ^ r dmj�^a{!f%��qr o r d r {�{+qls^a`nf&ls\_f_^al �3j r
{ r w�l¦`coxk r ^ r {�{al_ozk r b�`c{!i;fho�`ny�`cpc`nu�ql } pnfh{�i+ls^alefh{�j�{�j�qls^a`nfh{�b r j+Z­\_^a`cb��,²/f��_fh{CZ r dml_o�`c{aZ&fh{�b rBr {!k�lsy r p r dm` }
Z r oxk!f b r ^ r pcl(�ds�f r {�b r dgfho � l_o��dml r ^ r k!f_^ao%fCi r pcl�j%k�`cpc`cuvl(�ds�lsfCb r ^ r dmj%^a{!fh{�{m�lsf&o r d r {a{�qls^a`nfh{�i+ls^tl�p�`cb�ls^�dgfhZ
fBd r o�qls^t`nf b�l&dgfhZ&i+j�k�l(�ds�lsf r Z±\_^t`cbQ�
² r {!k r k!^alsy+l_pc|�f%� rg� l_Z `co�l_Z&fh{�l_{��xj r {!km�f r {�f_i r ^tl_dm`nfho�l_p r \ r ^ r o�dm`�l_`c{�o r d r {a{�qls^a`cl_{�i+ls^al�i�^�f9� r ^�l_d r {a{!f

lsfh{F^ r dmj%^t{!fh{*i+ls^al�fh{*j+{�j�qls^a`nfh{*b r j�Z³\_^a`cbQ� � k!^alv�#qr {¦b r j�Z´p r �sl_ozk�l_Z r oxk!fµb%f r {!k�l_b%f¥b�l�ls^�k r b�ldgfhZ&i+j�k�l(�ds�lsf r Z¶\_^a`�bB{!f_y r {!k r i�^a`c{aZ l'�xb�`�{�dmj%k�`cZ&fh{#fh{ r {��¯f_^_�dgfh{�|�f4w r/rg� `c{�k r ozk r { r l_{�b+`n^ r �ds�f r { r Z �3j r l_{
{!fhpcj°�ds�f r {�kg~r Z·{�`�b%f&i�^�f'dmj%^al_b�l_{v�'lsi;fhoxk�l_o�b%fBl_{�i r ^t{!i r dgk�`n�4l_{�b�f b r { r ox�_fhpn�3`�Z r ozk!f,b�l¥qls^ r l'�
²[lBi+^+qf � `�Z lB{ r �ds�lsf%��b r � o�`cZ&fh{�f*d r o�qls^a`nf r Z·�3j r l_dg^ r b�`nk�l_Z&fh{N{ r ^N^ r p r �4l_oxk r>r {a{�l,b+`c{�dmj�{�{v�lsf%� � i�qfh{

r {�{�l¦b�`c{�dmj�{a{m�lsf%��o�lG{ r �ds�lsf¤¸3��b+`c{�dmj%k�`cZ fh{ r Z­b r k�l_pc| r {>l_{��3j r {!km�f r { r oz�_fhpn�'`cb�l_{�o%fGl_d r {�{!f¤b%fh{�j�{aj�qls^a`nfh{
lsfh{N^ r dmj%^t{!fh{Nb%fF\_^a`cbQ�N²/lF{ r �ds�lsfe¹%�Q�¡ls^ r Z&fh{�j+Z·lsi+l_o+|�l_b%feb�l,�¯f_^aZBl,dgfhZ&fGl_{N{!fhp�j��ds�f r { r Z	i�^�f'b�j��ds�lsf
|%f4w r lsy;f_^ab+l_Z r {!k�l_{��3j r {!km�f r {v�N²[l*{ r �ds�lsf¦º3�;f,i+ls^tl_b�`n\hZ l*b�l*»�¼a½s¾(½s¿CÀ¡Á�Â�ÃtÀ�Ä r l_{Ni r ^a{�i r dgk�`c�4l_{�i+ls^al
f=b r { r oz�_fhpc�3`cZ r ozk!f¤b r {�{�l_{�lsy;f_^ab�ls\ r o�{>�xj r,r p r p r �4l_oxk�l¦{m�lsf¨lsi�^ r { r ozk�l_b�l_{ r b+`c{�dmj%k�`cb+l_{m�*Å�f_^ � Ze��o�l{ r �ds�lsfF�&lsi�^ r { r oxk�l_Z&fh{/o%fh{�{�l_{�dgfho+dmpcj�{m�f r {m�

Æ Ç�È�LÊÉX O�Ë�P V P/LCÌ;Ë�R&È�O X R&P
��ZÍj+Z´d r o�qls^a`nf¥{�`cZ&i�p r {m�eqr i;fh{�{vq� � r p/i�ls^al¢j�Z l¢`co�{!k�`ck�j�`¬�ds�lsf¢b r � o�`n^,i;fhp�q� k�`cdml_{Fb r dgfhZ&i+ls^ak�`cpc|�l_Z r oxk!f
b r ^ r dmj%^a{!fh{�i�ls^alGj�{�j�qls^a`nfh{Sb r fhj�k!^al_{�`co+{!k�`nk�j�`¬�ds�f r {�dgfho�| r dm`cb�l_{ r dgfho � qls� r `�{ r {�`�Z&i+p r {�Z r ozk r b%fhls^ } pc| r {f¢l_d r {�{!fµlsfh{F{ r j�{*^ r dmj%^t{!fh{m�ÊÎ�`cb�ls^FdgfhZÏlsi r o+l_{*j+ZÐi r �3j r o%f�oNqj�Z r ^�f�b r `�o�{!k�`nk�j�`!�ds�f r {Bdgfho�| r dm`�b�l_{m�
dgfhoxk�j�b%f%��qr o r \hpc`n\ r o�dm`cls^�l i(f_k r o+dm`cl_pc`cb�l_b r b�lBdgfhZ&i+j%k�l(�ds�lsf r Z]\_^a`cbQ�

�



²¤qfh{&dgfho�{�`cb r ^al_Z&fh{CdgfhZ&f«d r o�qls^a`cf¤\_^t`cb�{�dgfhZ&i+j%k�l_dm`nfho+l_`c{Cb r pcls^�\hl r {�dml_pcl'��dgfhZ i(fh{�k!fh{ l¤i+ls^�k�`n^Cb r
j�ZÑ\_^al_o+b r o[qj�Z r ^�fCb r ^ r dmj�^a{!fh{�| r k r ^�f_\%~r o r fh{/i r ^�k r o�d r oxk r {�lC��qls^a`cl_{�`co�{�k�`nk�j�`¬�ds�f r {m����{a{ r {�^ r dmj%^a{�fh{�kg~r Z
b�`n� r ^ r oxk r {�i;fhp�q� k�`cdml_{�b r j%k�`cpc`nuvl(�ds�lsf%��Z f3b r pcfh{�b r dmj�{!k!f%��dmls^�\hl_{ r i�l_b%^v�f r {�b r b+`c{!i;fho�`ny+`�pc`cb�l_b r �
² r {!k r d r o�qls^a`nf%�Qk�l_oxk!fel_�xj r p r {N�xj r dgfhoxk!^a`ny+j r ZÒdgfhZ	^ r dmj%^t{!fh{[i+ls^al*lB��f_^aZ l(�ds�lsfGb%f*\_^a`cbGÓ fh{[i�^�f }

� r b%f_^ r {Bb r ^ r dmj%^a{!fh{>Ó �xj�l_oxk!f«l_�3j r p r {&�3j r fh{ l_d r {�{�l_ZÔÓ fh{ j�{�j�qls^t`nfh{�Ó oQ�lsf«{m�lsf«dgfho�| r dm`�b%fh{Cfhj
dgfho � qls� r `�{m�¦Õ]dgfho4w�j�oxk!f¦b%fh{>i�^�f�� r b�f_^ r {�qr b�`co�~l_Z `�dgf r | r k r ^�f_\%~r o r f%��k r o�b%f¦b�`c� r ^ r oxk r {�o r d r {�{�`cb�l_b r { r
^ r dmj%^t{!fh{m� � fho+{�`cb r ^al_Z fh{�k�l_Z>y�qr Z�j�Z±\_^al_o+b r oNqj+Z r ^�f,b r j�{�j�qls^a`nfh{�i;fh{�{aj�`co�b%f&b�`c� r ^ r oxk r {[b r Z l_o�b�l_{ r
dmls^al_dgk r ^�q� {!k�`cdml_{m�
Å�ls^al¨�3j r j+ZÖb r {!k r {&j�{�j�qls^t`nfh{>l_d r {a{ r f¤\_^t`cbQ�>qr o r d r {�{�qls^a`cf¨o��lsf¤lsi r o�l_{C�3j r l¨`co��¯^al }�r {�k!^aj%k�j%^al=b r

{!f_��kØ×�ls^ rSr {!k r w�l&`co�{�k�l_pcl_b�lCpc| r i�^�f9� r o�b%f&fh{�{ r ^a�3`¬�dgfh{�o r d r {�{�qls^a`nfh{v�#��p r i�^ r dm`�{�l'� r � r k�`c�4l_Z r oxk r ��k r ^�l_d r {a{!f
lsfh{�^ r dmj�^a{!fh{m��Ù'`n\ho+` � dml_Z&fh{�i;f_^�l_d r {�{!f%��o r {!k r dgfhoxk rg� k!f%�+l&dmlsi+l_dm`cb�l_b r b r j�k�`cpc`nuvls^�j�Z¶^ r dmj%^a{�f�{ r \hj+o�b%f
l_{�i;fhp�q� k�`cdml_{�b r l_d r {a{!f«b r { r j¢b%fho%f%�¨��Z©j�Z®i�^�f'd r {�{�l_b%f_^v�°i;f_^ rg�3r Z i+pnf%�#l_d r {�{�ls^ {a`n\ho�` � dmls^t`cle^�f'b�ls^k�ls^ r �¡l_{m� r o��3j�l_oxk!f r ZÚj+Z lCy+l_{ r b r b�l_b%fh{�{�`c\ho�` � dmls^a`�l>ls^aZBlsu r o�ls^/b�l_b�fh{m�

Û Ü X�V È#Ì�Ì(P X P/ÌÝOQÈ V TCOQÌ�P/ÌÊR&È·T&Þ ß�O�ËaR
Å#^af�� r ^Sl_d r {�{!fGlFj�ZÒdgfho4w�j�oxk!fFb r ^ r dmj�^a{!fh{m�;��f_^aZ l_o�b%fFj�ZÒ\_^a`cb�� r ox�_fhpn� r � r {�{ r o�dm`cl_pcZ r oxk r �Qb%fh`c{Nl_{!i r d }
k!fh{mà&f=\ r ^ r o�dm`cl_p r f¤f_i r ^al_dm`nfho�l_p��¦ÕÚl_{!i r dgk!f=\ r ^ r o�dm`cl_p�b�`nu ^ r {�i r `ck!f �l¦k!fhZBl_b�l=b r b�`n� r ^a{al_{>b r dm`�{m�f r {o r d r {�{+qls^a`cl_{/i+ls^al l,dg^a`cl(�ds�lsf r �¡j�o�dm`nfho�l_Z r ozk!fBb�fB\_^a`cb��+dgfhZ&fFlBb r dm`c{v�lsf,b r �3j�l_`c{�^ r dmj%^a{�fh{�{ r ^v�lsfFb�`c{�i(f }
o�`ny�`cpc`nuvl_b%fh{v�3�3j�l_`c{�l_{/dgfho�b�`¬�ds�f r {�i+ls^al l b+`c{!i;fho�`ny+`�pc`cb�l_b r b r {�{ r {�^ r dmj%^a{!fh{ r �xj r Z±i(f'b r ^+ql&l_d r {a{�ql } pnfh{m��Õ
l_{!i r dgk!f�f_i r ^tl_dm`nfho�l_p r o%\hpnf_y+l�fh{ r {��¯f_^_�dgfh{�o r d r {a{�qls^a`nfh{�i+ls^al>l>`�Z&i+p r Z r oxk�l(�ds�lsfCb�l_{�b r dm`c{m�f r {�k!fhZ l_b�l_{m� �
`co�{�k�l_pcl(�ds�lsfSb r j�Z�Z `�b�b�p r ×�ls^ r�r dgfho � \hj%^tl(�ds�lsf�b r i r ^aZ `c{a{m�f r { r i�^a`nf_^t`cb�l_b r {�{m�lsf rg�'r Z&i+pnfh{°b r lsk�`n�3`�b�l_b r {
o r d r {�{+qls^a`cl_{�o%f,l_{!i r dgk!f f_i r ^al_dm`nfho�l_p��
Å�ls^al=b r � o�`n^Sj+Z�\_^a`cbQ��qr o r d r {�{+qls^a`nf¦b r � o�`n^Bámâ�ÁsÀ¯ã ^ r dmj%^t{!fh{�dgfhZ&i��f r ZäfG\_^t`cbQ�Qå%½sÃ*ávâ�æm¿®dml_b�l=j�Z

b r {�{ r {N^ r dmj%^a{!fh{Ni;f'b r ^+qlF{ r ^Sl_d r {�{al_b%f r ãg½zç*ávâ�æNå'½sèaéê¡ë À¡¼tÁ4ã r p r {�{ r ^��lsfGj%k�`cpc`nuvl_b�fh{m����{a{�l_{Nk!^m~r {�b r � o�`¬�ds�f r {kg~r ZÚk�l_oxk!f,l_{�i r dgk!fh{�f_i r ^al_dm`nfho�l_`c{��3j�l_oxk!f \ r ^ r o�dm`�l_`c{m�� i�qfh{Fl_{,b r dm`c{m�lsf�\ r ^ r o�dm`cl_p[b r �¯f_^ao r d r ^*l_pn\hj+ZÐ^ r dmj�^a{!f¢l$j�Z³\_^a`cb r l�b r �xj�l_`�{ ^ r dmj%^t{!fh{,{ r ^v�lsf
b�`c{�i(fho+`ny+`cpc`cuvl_b%fh{m�/qr o r d r {�{�qls^a`nf r � r k�`n�4l_Z r ozk rFr Z&i�^ rmr o�b r ^ r {��¯f_^_�dgfh{Co�l=i�^ r i�ls^al(�ds�lsf¤b+l¦`co%��^al }�r {!k!^tj%k�j%^al
b%f¢\_^a`cb��[j�ZBl��3j r {!km�lsf¥f_i r ^al_dm`cfho�l_p�� q�±o r d r {�{�qls^t`nfµ�xj r |�l9w!l¢Z r `cfh{ei+ls^al¢�3j r fh{Gj�{�j�qls^a`nfh{*i;fh{�{�l_Z
b r {�dgf_y+^a`n^ r l_d r {�{�ls^�fh{�^ r dmj%^a{!fh{�fhjFfh{�{ r ^a�3`¬�dgfh{�{aj%i;f_^�k�l_b%fh{�i;f_^ r p r {�o%fC\_^a`cbQ�°��{a{�l&�xj r {!km�lsf�qr ^ r {!fhpn�'`cb�l
j%k�`cp�`nuvl_o�b%f } { r j�Z ZB`cb�b�p r ×�ls^ r �3j r �¯f_^ao r �dml r {!k�l_{��¡j�o�dm`cfho�l_pc`cb�l_b r { �l_{�lsi�pc`cdml(�ds�f r {�b%fh{�j�{�j�qls^a`cfh{m�°� � `c{!k r Z
b�`n� r ^t{�l_{�{!fhpcj°�ds�f r {�i+ls^al&k�l_oxk!f%��dgfhZ f f*ìNpnf_y�j�{�í�f3fhpnî'`nk�����ï9���%f � fho�b%f_^ } ì]���vðs� r fBñ¦ò%ì[^t`cb$�ó¸9���
Y[Z l � r uCb r � o+`cb%fCf,dgfho4w�j�oxk!f,b%fh{�^ r dmj%^a{�fh{/�3j r dgfhZ&i��f r ZÚf,\_^a`cbQ��qr o r d r {�{�qls^t`nfBb r � o+`n^�f,dgfhosw!j�oxk!f

b r j�{aj�qls^a`nfh{�b r dml_b�lGj�Z­b�fh{�^ r dmj%^a{�fh{m�,��Z­j�Z­{�`�{!k r Z lFk!^al_b�`�dm`nfho�l_p°dgfhZäl_d r {a{!f¦^ r {�k!^a`nk!f¦dgfhZ&f=j�Z l
^ r b r pnf'dml_p#fhj�j�Z®{aj%i r ^adgfhZ&i+j%k�l_b�f_^v� r {�{al=b r � o�`¬�ds�lsf¦{ r b�ql=lsk!^alv�#qr {&b�l¦o r \_f'dm`cl(�ds�lsf r oxk!^ r fh{Cj�{aj�qls^a`nfh{
r fGb%fho�fGb%fG^ r dmj%^t{!f%�,ÕN{�j�{�j�qls^a`nfh{�o r \_f'dm`cl_ZädgfhZ­f¦b%fho%fei r pnfeb�`n^ r `nk!fGb r l_d r {�{�ls^�lsfG^ r dmj%^t{!f%� Å�ls^al
f_i r ^al_dm`nfho�l_p�`nuvls^>f¨l_d r {�{!f%��f¤l_b�ZB`co�`c{!k!^tl_b%f_^�b%f¨{�`c{!k r ZBl¦lsf��xj+l_p�f¤^ r dmj%^a{�f¦i r ^�k r o�d r dgfho � \hj%^tl r oxkm�lsfi+ls^al>dml_b�l�j�Z)b%fh{�j�{�j�qls^a`nfh{#lsfC�xj+l_p+��fh`+dgfho�d r b+`cb%f�f�l_d r {�{!f&j�Z dgfho4w!j+ozk!fCb r i r ^aZ `�{�{m�f r { r i�^a`nf_^t`cb�l_b r {m�
Õ)l_{!i r dgk!f*\ r ^ r o�dm`cl_p�l_�xj�`�qrCr {!i r dm`cl_pcZ r oxk r `cZ i(f_^ak�l_ozk r à�fFl_d r {�{!feb r j�ZÚj+{�j�qls^a`nf*l,j+ZÚ{�`c{�k r Z l,b r {�{ r
k�`ni;f¨b r i r o�b r b r o r \_f3dm`�l(�ds�lsf r ozk!^ r fh{ { r ^ r {&|3j�Z l_o%fh{C^ r {!i;fho�{�qls� r `c{�i r pnf�{�`c{!k r ZBl'�#f«�xj r b+` � dmj�pnk�l¤lf_y�k r o��ds�lsf b�fCl_d r {a{!fBlCj�Z¶\_^al_o�b r oNqj+Z r ^�fCb r ^ r dmj%^a{!fh{v�'dgfhZ f�qr b r { r w�qls� r p r Z]j�Z¶\_^a`cbFdgfhZ&i+j%k�l_dm`cfho�l_p��
Å�ls^alSb r � o�`n^°{!f_yB�3j r i;fhp�q� k�`�dml_{�j+Z�^ r dmj%^a{�fS{ r ^+ql�l_d r {�{�l_b�f%�xfhj { r w!l'�3lSb�`c{!i;fho�`cy+`cpc`cb%l_b r b%fh{°^ r dmj%^t{!fh{ rl�i+^a`nf_^a`cb+l_b r b%fh{�j�{aj�qls^a`nfh{m��qr o r d r {a{�qls^a`cl/l r {!i r dm` � dml(�ds�lsfNb r i;fhp�q� k�`�dml_{�b r l_d r {�{�f/i r pnfh{�b%fho%fh{�b�fh{�^ r dmj%^t{!fh{m�

� �'r Z&i+pcfh{�b r i;fhp�q� k�`cdml_{�b r b�`c{!i;fho�`ny�`cpc`cb%l_b r i+ls^al�j�Z ^ r dmj%^a{!fC{ r ^a`�l_Z b�`�{!i;fho�`ny+`cp�`nuvls^�fh{�^ r dmj%^a{!fh{�b r j�Z l`co�{�k�`nk�j�`¬�ds�lsf�lsi r o�l_{#b�j�^al_ozk r lSo%fh`nk r fhj,lsi r o+l_{#�xj+l_o�b%f�f'dm`nfh{!fh{m� � b r � o�`!�ds�lsfSb�lNi�^a`nf_^t`cb�l_b r b%fh{#j�{aj�qls^a`nf
o%f&l_d r {�{!f l r {�{ r ^ r dmj%^a{!fCi;f3b r ^a`cl_Z¶{ r ^v�'i;f_^ rg�'r Z&i+pcf%�3i+^a`nf_^a`nuvls^�� r Z]{�`nk�j+l(�ds�f r {�b r dgfho%ô+`nk!f%�'fh{�j�{aj�qls^a`nfh{
b r `co�{!k�`nk�j+`¬�ds�f r {�dmj4w!fh{�^ r dmj%^a{!fh{/{m�lsf*l_d r {a{vq� � r `c{[lsf*b�fho%f,b r j�Z±^ r dmj�^a{!fBi;f'b r ^a`cl_Z±k r ^[Z l_`cf_^�i�^a`cf_^a`cb�l_b r

õ



o%f l_d r {�{�f%�+fhjGfh{�j�{�j�qls^a`cfh{�b�`c{!i;fh{!k!fh{�l&i�ls\hls^�j�Z lCk�l � lBlsfBb�fho%f b%f ^ r dmj�^a{!f%�
Å�ls^al�f��¡j�o�dm`cfho�l_Z r oxk!f�b�l_{Bi(fhpØq� k�`cdml_{Bb r dgfhZ&i+ls^ak�`cpc|�l_Z r oxk!f�qr `cZ&i;f_^�k�l_oxk r k�l_oxk!f¥j�Z l$b r � o�`¬�ds�lsfl_b r �3j�l_b�l>i;f_^�i+ls^ak r b%fh{�i;fh{�{�j�`�b%f_^ r {�b r ^ r dmj%^t{!fh{��xj�l_oxk!fCj�Z Z r dml_o�`c{�Z&f��xj r `cZ i+p r Z r oxk rg} l�b r ��f_^aZ l

r � dmlsu_�,ñ r dml_o�`c{aZ&fh{�b r b r � o�`¬�ds�lsf r {!k�qlsk�`�dmlefhj«�3j r o r d r {�{�`ck r Zäb r `coxk r ^�� r o��ds�lsf=l_b�Z `co�`�{!k!^alsk�`n�slBi�ls^alef
dgfhoxk!^�fhp r b r {�{�l_{�i(fhp�`nk�`cdml_{SoQ�lsf=^ r ô r k r ZÖl¦^ r l_pc`cb�l_b r b r j�Zä\_^a`cb�fho�b r f=dgfhosw!j�oxk!f=b r i�^alsk�`�dm`ni+l_oxk r {¤qr
Z�j�`nk!f&\_^al_o�b r�r b�`co�~l_ZB`cdgf%�
� fhZ fµlµb�`c{!i;fho�`cy+`cpc`nuvl(�ds�lsf�b r ^ r dmj%^a{�fh{ r Z£j�ZÏ\_^a`�bÚqr �_fhpcj�oxk�qls^a`cl'�¦qr i�^ r dm`c{�fµ�xj r b�`�{!i;fho�`ny+`cp�`nuvls^

^ r dmj%^t{!fh{�i+ls^alGfh{�dmpc` r oxk r {S{ r w�lG`coxk r ^ r {�{al_ozk r i+ls^alFfh{Si+^�f�� r b%f_^ r {m�,Y[Z le��f_^aZ leo�lsk�j�^al_p#b r i+^�f�� r ^�`c{�{!f
qr ��f_^ao r d r ^[Z r dml_o�`c{aZ&fh{�b%fBi(fhoxk!fBb r �3`c{�k�l&f_i r ^al_dm`nfho�l_p��3j r `�Z&i+p r Z r oxk r Z±l_pn\hj+Z l r {!i�qr dm` r b r ^ r k!f_^ao%f
i+ls^alBfh{�i+^�f�� r b%f_^ r {m��� �'r Z&i+pcfh{�b r ^ r k!f_^ao%f*{m�lsf,\hls^tl_ozk�`cl_{[b r i�^�f��'`cp7qr \h`nfh{[o�l,j%k�`cpc`nuvl(�ds�lsfB��j%k�j�^al b%f,\_^a`cb
fhj&�sl_pnf_^ r { � o�l_o�d r `n^afh{m��ìNls^tl_ozk�`n^�fS�¡j�o�dm`nfho�l_Z r ozk!fSb r Z r dml_o�`c{�Z&fh{�b r ^ r k!f_^ao%f>b r j�Z lN��f_^aZ lSdgfho � qls� r p
r { r \hj�^al r Zäj+Zäl_Z>y+` r oxk r dgfhZ&f¦f=b r j�Z�\_^t`cb«dgfhZ&i+j�k�l_dm`nfho�l_p#\_^tl_o�b r ��| r k r ^�f_\'~r o r f r �¯f_^tZ l_b%fGi;f_^
i+ls^�k r {/oQ�lsf } dgfho � qls� r `�{m� r oxk!^ r k�l_oxk!f%��qr j�Z]i�^�f_y�p r Z l&dgfhZ&i+p rg� f%��Å�ls^al i;fh{�{�`cy+`cpc`nk�ls^�^ r k!f_^ao�fh{ � o�l_o+d r `n^�fh{m�
i;f_^ rg�'r Z&i+pnf�{v�lsf/o r d r {�{+qls^a`cl_{�k r dmo�fhpnf_\h`cl_{��xj r l_`�o�b�l�oQ�lsf r {!km�lsf r ZÊj�Z r {!k�qls\h`cf/b r ZBlsk�j%^a`cb�l_b r {�j � dm` r oxk r �dgfhZ&f%��i(f_^ rg�'r Z&i+pcf%��b�`co�| r `c^�f r p r k!^4~fho�`cdgf%�
Å�ls^alC�'`clsy+`cp�`nuvls^�l&dgfho�{�k!^aj��ds�lsf b r \_^a`cb+{�dgfhZ i+j%k�l_dm`nfho�l_`�{m�%{m�lsf o r d r {�{�qls^t`cl_{�{!fhpcj��ds�f r {�i�ls^al�fh{�l_{!i r dgk!fh{

\ r ^ r o�dm`�l_`c{ r f_i r ^al_dm`nfho�l_`c{[b�`c{admj%k�`cb%fh{m��²/fh{N{�`c{!k r Z l_{[b�`c{�i(fho�q� � r `c{�|%f4w r �(l_{N{!fhp�j��ds�f r {�f_i r ^al_dm`cfho�l_`c{ r {�km�lsfZ�j�`nk!fCZ l_`c{�y r Z ^ r {!fhpc�3`cb+l_{m��Õöl_{!i r dgk!fC\ r ^ r o�dm`�l_p(b+l>b r � o�`¬�ds�lsf>b r j�Z \_^a`cb r fh{�l_{�i r dgk!fh{�f_i r ^al_dm`cfho�l_`c{
�3j r {�j�^�\ r Zäb r p r l_`co�b�lGkg~r ZÔZ�j�`nk�l_{>�xj r {!km�f r { r Z®lsy r ^�k!f%� q�÷i�^ r dm`�{!f¦b r � o+`n^v� r oxk!^ r fhj%k!^�fh{�l_{!i r dgk!fh{m���f_^aZ l_{�`�o�d r ozk�`c�4ls^�l�b�`c{�i(fho+`ny+`cpc`cuvl(�ds�lsf[b r ^ r dmj%^a{!fh{ r Zª\_^t`cb�{m�3Z l_o r `n^al_{�b r b r � o�`n^#�3j r j�{aj�qls^a`nfh{°i;f'b r ^v�lsf
l_d r {�{�ls^>j�Z	^ r dmj%^a{�fFb r �¯f_^aZBl r {adml_pvqls� r p r b�`�o�~l_Z `cdml r �¯f_^aZBl_{Sb r b�ls^Sl_pn\hj�ZBl r {�i�qr dm` r b r ^ r k!f_^ao�fGlsfh{i�^�f9� r b%f_^ r {/b r ^ r dmj%^a{�fh{ r Z±\_^a`�b�{m�
��{�{�l_{S�3j r {!km�f r {>oQ�lsfG{m�lsfGk!^a`c�3`cl_`�{m� � i r {�ls^�b r ��^ r ��øj r oxk r Z r ozk r b r ` � l_b%f r Z­{ r \hj�o+b%fei+pcl_o%f%��fei�^�f }

y+p r ZBl=b�l�b r � o�`¬�ds�lsf¨b%f�l_d r {�{!f$b�fh{&j�{�j�qls^a`cfh{>lsfh{&^ r dmj%^a{!fh{&b%f¨\_^a`�bªqr �¡j�o�b�l_Z r ozk�l_p�i+ls^tl¤l¨j%k�`�pc`nuvl(�ds�lsf
r � r k�`n�4l¤b r {�{ r i+ls^al_b+`n\hZ lei r pcl=dgfhZ>j�o+`cb�l_b r � � � o�l_p���b r o�l_b�l¦l_b+`cl_ozk�l=k r ^�k!f3b�l¤l¦`�o%�¯^tl }�r {!k!^aj%k�j%^tlGb r
{!f_��kØ×�ls^ r b+`c{!i;fho�q� � r p({ r fh{�j+{�j�qls^a`nfh{�o��lsf kg~r Z·l_d r {�{�fBlsfh{�^ r dmj�^a{!fh{��3j r ��f_^aZ l_Z]f&\_^t`cbQ�

ù ú Ì+M X R&PÖR XÒX O(M;È
Y[Z l$lsy;f_^ab�ls\ r ZÐi;fh{�{vq� � r p�i�ls^al«pc`cb+ls^BdgfhZûf�l_d r {�{!f¢b r j�{�j�qls^a`nfh{ lsf�\_^a`cbÑqr l«b r � o�`!�ds�lsf r {!k�qlsk�`cdml�b%fdgfho4w�j�oxk!fNb r ^ r dmj�^a{!fh{��xj r�r p r {�i;f'b r ^v�lsfNl_d r {�{�ls^v� � {�{�`cZG�4fh{°j+{�j�qls^a`nfh{�i;f3b r ZÊl_d r {�{als^�{ r Z&i�^ r fh{�^ r dmj%^t{!fh{
�3j r/r {�k�`n� r ^ r Z]b�`c{�i(fho�q� � r `c{#b r oxk!^�f&b r j�Z¶dgfho4w!j+ozk!fCy r Z } dgfho�| r dm`�b%f%�3{ r \hj�o�b%fCl_{�i;fhp�q� k�`cdml_{�b r l_d r {a{!f b r{ r j�{>b%fho%fh{m�F��{�k�l¦lsy;f_^ab�ls\ r ZÖb r p r \hlGdgfhZ i+p r k�l_Z r oxk r l¦^ r {!i;fho�{�lsy�`cpc`cb�l_b r b�l=b r � o�`¬�ds�lsfGb�fh{>j�{aj�qls^a`nfh{
�3j r i;f'b r ^v�lsfCl_d r {�{�ls^�j�Z¶^ r dmj�^a{!f r b r {�j+l_{�i+^a`nf_^a`cb+l_b r {#i+ls^tl>fh{�l_b�ZB`co�`c{!k!^tl_b%f_^ r {�b r ^ r dmj%^a{!fh{m� � i r {�ls^
b r pc`�Z `nk�ls^Gl r {�dml_p�lsy+`cpc`cb+l_b r=r ô rg� `cy+`cpc`cb+l_b r b%fh{¦Z r dml_o�`c{�Z fh{Gl_�xj+`c{�`¬�ds�lsf r dgfhoxk!^�fhp r b r l_d r {�{!f%� r {!k�l
lsy;f_^ab�ls\ r ZÑ{�`cZ i+pc` � dml�dgfho+{�`cb r ^al�� r pcZ r oxk r f>i�^af_y+p r Z l'�#Ù r o�b%fCl�dgfhZ&i+j%k�l(�ds�lsf r Z¶\_^a`cb*j�Z l�qls^ r lCl_`co�b�l
^ r d r oxk r � r {�k�l,{�`�Z&i+pc` � dml(�ds�lsf�w�j�{!k�` � dml l j%k�`�pc`nuvl(�ds�lsfBb r {�k�lBlsy;f_^ab�ls\ r Z·o�lB�3j�l_{ r k!f_k�l_p�`cb�l_b r b�fh{�{�`c{�k r Z l_{b r dgfhZ&i�j%k�l(�ds�lsf r ZÚ\_^a`cbelsk�j�l_pcZ r ozk rSr ZÚi�^�f'b�j��ds�lsf%�� { r \hj+`n^v��b r {�dg^ r � r Z&fh{ r b�`c{�dmj%k�`�Z&fh{��3j�lsk!^�f*`cZ&i+p r Z r ozk�l(�ds�f r { rg� `c{!k r oxk r {[b r Z `cb+b�p r ×�ls^ r {�b r dgfhZ }
i+j%k�l(�ds�lsf r Z±\_^a`cbe�3j r b r � o r Z r {!k�lsk�`cdml_Z r ozk r f \_^a`cbFi+ls^tl j�Z]j�{�j�qls^a`nf%�
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ÕÝìNpnf_y+j+{�í�f3fhpnî3`ckBqr j�Z]dgfho4w�j�oxk!f&b r { r ^��3`!�dgfh{��xj r �¡l_dm`cpc`nk�l�lCdgfhZ&i+j%k�l(�ds�lsf r ZÑ\_^t`cb�����ï9������{a{ r {�{ r ^��'`¬�dgfh{
i r ^aZ `nk r ZÖl¤{�j%y+Z `�{�{m�lsf r dgfhoxk!^�fhp r b r lsi+pc`cdml(�ds�f r {m��b r {�dgf_y r ^�k�l¤b r ^ r dmj%^a{!fh{m�#Z f��'`cZ r oxk�l(�ds�lsf«b r b+l_b%fh{
r { r \hj%^tl_o��dml¢o%fµl_Z�y�` r ozk r b%f¥\_^t`cbQ�)í r o�b%f¥{�`cb�f�l¥{!fhp�j��ds�lsf¥b r Z l_`nf_^G`cZ&i�l_dgk!f¢o+l¥dgfhZ>j�o+`cb�l_b r b�l
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dgfhZ&i+j�k�l(�ds�lsfBb r l_pnk!f&b r { r Z&i r o�|�f%�3fBìNpcf_y+j�{ r fh{�i�^�f_k!f'dgfhpnfh{�b r � o+`cb%fh{ r Z]{�j�lCls^a�3j�`nk r k�j%^al�k!f_^ao+ls^al_Z }
{ r j+ZÑi+l_b%^v�lsf¦Äzæ��mÁh¼ ë ½BdgfhZ&f,`co%��^al }�r {!k!^aj%k�j�^al�i+ls^al dgfhZ&i�j%k�l(�ds�lsf r Z]\_^t`cbQ�� j%k�`cp�`nuvl(�ds�lsf b%fh{�{ r ^a�3`¬�dgfh{�b%f,ìNpnf_y+j+{�i�^ r {�{aj%i��f r l `co�{�k�l_pcl(�ds�lsf r dgfho � \hj%^al(�ds�lsfBb r j+Z l&dgfho�{�`cb r ^+qls� r p
`co%��^al }�r {!k!^tj%k�j%^al¢b r {�j�i(f_^ak r � � l_b�l¢^ r dmj%^t{!f¶qr \ r ^ r o�dm`�l_b%fµi;f_^¦j�Z l¥`�o�{!k9~l_o�dm`cl¢b%f)Â�èn½zçmâxã���ægãg½sâ'Ã!¼tæ� è�è�½�¼aÁ ë À�½s¾��«Ás¾(Á��xæmÃ���ì�� � ñ �N���v¸4���%f&^ r {!i;fho�{+qls� r p�i;f_^�`co�{�k�l_o�dm`cls^v�'Z&fho�`nk!f_^tls^ r ^ r i;f_^�k�ls^�f r {!k�l_b�f b�l_{k�ls^ r �¡l_{�l_pnf'dml_b�l_{�i+ls^alCf ^ r dmj�^a{!f%��Õ÷�¡j�o�dm`nfho+l_Z r ozk!f,b%f,ì�� � ñ qr `cpcj+{!k!^al_b%fCo�l � \hj%^tle�s�

!�`n\hj%^ale�sà � ^a�3j�`nk r k�j%^tl&b%f,ì�� � ñÏ���v¸4�

� {�^ r �xj+`c{�`¬�ds�f r {�b%fCdmpc` r oxk r {v�lsf�^ r d r y+`cb�l_{�i r pnfCì�lsk r î rmr i r ^/�xj r dgfho�{�j+pnk�l�f«Â�èn½zçgâ3ã�"(æ�¼vâ'ÃtÀ ë$#&% ¾��7Ã¬Á4ãm¼('
ë Ã7â%¼ ë â'Ã!æ)��ì�Ù+*,�t����{!k r { r ^��'`¬�dgfGi r ^aZ `ck r j�Z lGl_j%k r oxk�`cdml(�ds�lsf¶qj�o�`�dmlGb%f¦j�{aj�qls^a`nfGo%f¦\_^a`cbQ� � i+ls^�k�`n^�b r {!k�ll_j%k r oxk�`cdml(�ds�lsf%�;f*ì�� � ñ®� r ^a` � dml { r fBj+{�j�qls^a`nf&i;f'b rNrg�3r dmj�k�ls^[o%fB^ r dmj%^a{!f r Z·�xj r {!km�lsf%� � l_{!f fBj�{aj�qls^a`nf
k r o�|�lSf>l_d r {�{!f�i r ^aZ `nk�`�b%f%��qr dg^a`cl_b�f�j�Z.-hf_y*ñ=l_o�ls\ r ^v�'�xj r qr ^ r {�i(fho+{�qls� r p�i;f_^�`co+`cdm`cls^ r Z fho�`nk!f_^als^�l�k�l }
^ r �¡l�{�j�y+Z r k�`cb�l'� � {�`co%��f_^aZ l(�ds�f r {�{!f_y�^ r f r {!k�l_b%fNb�l�k�ls^ r �¡l r b%f/^ r dmj%^a{�f/{m�lsf[dgfho�{!k�l_oxk r Z r ozk r ^ r i(f_^ak�l_b%fh{
lsfB{ r ^a�3`¬�dgf b r `co%��f_^aZ l(�ds�lsf r b+`n^ r k�qf_^a`nf&b%f,ì�pnf_y+j�{m�%f/�$æ ë Áz¼a½s¿/å�â ë À�¾0�21�À¯Ã�æ�¼ ë ½sÃ # "(æmÃ439À¡¼7æ5��ñ�6SÙ7�t�Å�ls^alCb r k r ^aZB`co�ls^�l_{�i r ^aZ `�{�{m�f r {�b�fh{�j�{aj�qls^a`nfh{m�3lsk!^alv�#qr {�b%f&ìSÙ+*7�3l�`cb r oxk�`cb�l_b r ìNpnf_y+j�{�b%fC{!fhpc`cdm`nk�l_oxk r
b%fF^ r dmj%^t{!f qr Z lsi r l_b�l*i+ls^alej�Z	j�{�j�qls^a`nfFpnf3dml_p��>Å�f_^ rg�'r Z&i+pnf%��j�ZÒ^ r dmj�^a{!fFi;f3b r ^t`cl,ZBlsi r ls^98;:=<5>?"7@A <5>�¾�ÀB3_ægÃtãtÀ ë$# ½,�C:°Ásè À �g½sÃ7¾�À�Á2"(Ás¾�1�À�æ��z½D@ A >=<CÂ�ÃtÀ�ÄE:°½s¿/å�â ë À�¾0�GF�Ázç;@H:�IG<�J¦Ásè �tÃ�æ�Äz½�:�À�Ãt¾(æLK°i+ls^al2M�Á_èN'�7Ã!æaÄh½s�CO=qleb r { r o%f_k�ls^S�3j r lF`cb r oxk�`cb�l_b r \hpnf_y+l_p�{ r ^�ql*ZBlsi r l_b+l,i�ls^alFb�`n� r ^ r ozk r {�j+{�j�qls^a`nfh{ r Z	^ r dmj%^t{!fh{
�3j r�r {!k r w�l_Z r Z±b+`n� r ^ r ozk r {�b�fhZGq� o�`nfh{v�� i r {�ls^&b r ^ r {!fhpn� r ^&{�lsk�`c{���lsk!f_^a`�l_Z r ozk r b+`n� r ^a{�l_{C�3j r {!km�f r {&b%f�l_{!i r dgk!f¨f_i r ^al_dm`nfho�l_p��°f$ìNpcf_y+j�{CoQ�lsf
lsk�l_dml�f$i�^�f_y�p r Z l�b%f«\_^t`cbµb%f«i;fhoxk!f$b r �'`c{!k�l«\ r ^ r o�dm`cl_p�� Y�k�`�pc`nuvl_o�b%f�f�Z r dml_o�`c{�Z f$b r l_d r {�{�f�|%f4w r
b�`c{�i(fho�q� � r p���{v�lsfFo r d r {�{�qls^a`cl_{�o r \_f3dm`cl(�ds�f r {�dgfhZ	fh{�b%fho%fh{Nb r ^ r dmj%^a{�fh{/i�ls^al*f_y�k r ^�fel_d r {�{!fGl r {!k r { r |�qlo r d r {�{a`cb�l_b r b%f¦Z lsi r l_Z r oxk!f�b%fh{�dmpc` r ozk r {>i+ls^al=j�{�j�qls^a`cfh{�pnf'dml_`c{m����lsk!fh{C�3j r p�`cZ `nk�l_Z­l r {�dml_pclsy+`�pc`cb�l_b r
b r {!k r Z r dml_o�`c{�Z f%�

ü#ýBP Q5��R�S=��T
Õ � fho�b%f_^v�3{�j%^�\h`cb�f r ZÚ�vðVU4¹%��qr j�Z Z `cb�b+p r ×�ls^ r b r lsi�^�f9� r `nk�l_Z r oxk!fCb�fh{�dm`cdmpnfh{�f3dm`cfh{!fh{�b r j�Z)dgfhosw!j�oxk!fb r¨r {!k�l(�ds�f r {¤b r k!^alsy+l_pc|�f r Z j�Z l�^ r b r `co�{�k�`nk�j�dm`nfho�l_pC� õXW ���]��{�k r dgfho4w!j+ozk!f¶qr da|+l_Z l_b%f b r :°½s¾(Äh½sÃ
å'½v½_è � � fhZ®lGj%k�`cpc`cuvl(�ds�lsf¦b r {�{ r {Si(f3fhpc{ r Z®b�`n� r ^a{�l_{�`co�{!k�`nk�j+`¬�ds�f r {m��{�j�^�\h`n^al_Z�b�`c� r ^a{!fh{�Z r dml_o�`c{�Z&fh{Si+ls^al
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f dgfhZ&i+ls^ak�`cpc|�l_Z r oxk!f b r ^ r dmj%^t{!fh{�b�`c{�i(fho�q� � r `c{ r ZÚb�`n� r ^ r ozk r {�`�o�{!k�`nk�j�`!�ds�f r { r b�fhZGq� o�`nfh{v�3l_oxk r {�Z r {aZ&f b%f
{�j%^a\h`cZ r oxk!f[b%fNdgfho�d r `nk!fSb r dgfhZ&i�j%k�l(�ds�lsf r Z÷\_^a`cbF� õ �m����í r o+b%f�{�`cb%f[j�Z r {!�¯f_^h�dgf[i�`nfho r `n^�f r { r l_b+lsi�k�l_b%f �l
r �_fhpcj��ds�lsf�b�l_{�i r ^a{!i r dgk�`n�sl_{�b�l[dgfhZ&i+j�k�l(�ds�lsfNb r l_pnk�l/i r ^��¯f_^tZ l_o�d r i�ls^al/l[dgfhZ&i+j�k�l(�ds�lsf r ZÊ\_^a`cb��9f[i�^�f4w r k!f
� fho�b�f_^[k r ZG� r Z�{aj�l,|+`c{!k�qf_^a`cl'�;j�Z l*{3qr ^a` r b r pc`!�ds�f r {[{�f_y�^ r fh{Ni�^�f_y+p r ZBl_{�\ r ^ r o+dm`cl_`c{ r f_i r ^tl_dm`nfho�l_`c{[b�l
dg^a`cl(�ds�lsf r j%k�`cpc`cuvl(�ds�lsf b r \_^a`cb�{�dgfhZ i+j%k�l_dm`nfho�l_`�{m�

Problem
Solver

Agent Resource

Shadow

Job

Sandbox

(DAGMan)
(Master−Worker)

(starter)

(startd)(schedd)

(shadow)

Matchmaker
(central manager)

User

!�`c\hj%^al õ à � ^a�3j�`nk r k�j%^alCb%f � fho�b%f_^>� õ �g�

Õö��j+o�dm`nfho�l_Z r oxk!f>b r j�Z¶dgfho�b%f_^�i;fxfhp�qr `cp�j�{!k!^al_b%fSo+l � \hj%^tl õ � � i+pc`cdml(�ds�f r {�{m�lsfC{�j%y+Z r k�`cb�l_{#lsk!^al��#qr {
b r Á��3æg¾ ë ægãt�#��{�k r {�{m�lsf&^ r {!i;fho�{�qls� r `�{�i;f_^�ls^aZ lsu r o�ls^/l_{�k�ls^ r ��l_{�b+l�lsi�pc`cdml(�ds�lsf&lskxqrSr o�dgfhoxk!^als^�fh{NÃ!æa¼mâ'Ãtãg½4ãl_b r �3j�l_b%fh{>i+ls^al rg�'r dmj%k�ql } pcl_{v� � \ r oxk r { r ^ r dmj�^a{!fh{S^ r i(f_^ak�l_Zä{ r j�{ r {!k�l_b%fh{�l¦j�ZÐ¿ Á ë ¼ZYz¿ ÁD[hægÃ7�#�xj r qr
^ r {!i;fho�{+qls� r p�i(f_^Slsi+^ r { r oxk�ls^�^ r dmj%^t{!fh{Ni;f_k r o�dm`cl_pcZ r oxk r l_b r �3j�l_b%fh{ �l_{>o r d r {�{�`�b�l_b r ^ r i;f_^�k�l_b�l_{�i�ls^alFfh{
ls\ r oxk r {m� ��{!k r { {m�lsf r ozkm�lsf�^ r {!i;fho�{�qls� r `c{ i(f_^ b r {�dgf_y�^a`n^ { r fh{&^ r dmj%^t{!fh{ l_`co�b+l�{m�lsf$l_b r �3j�l_b%fh{&i�ls^al«l
rg�'r dmj��ds�lsf&b�l�k�ls^ r ��l/��i;f_^ rg�'r Z&i+pnf%�'{ r l_`co�b�l r {!km�lsfCf3dm`cfh{!fh{4� r i;f_^�l_pcf3dmls^�l_{�k�ls^ r �¡l_{m�#Å�ls^al r � r k�`n�sl_Z r oxk r
^�f'b�ls^�l�k�ls^ r �¡l'�%fh{�b%fh`c{�pcl_b%fh{�i�^ r dm`�{�l_Z `�o�`cdm`cls^�j�Z o�f��_fCi�^�f'd r {�{!f%�=6[f&pcl_b%f�b%f�ls\ r oxk r �+j�ZÚã\Y'ÁhÄh½XM �sl_`
i�^�f9� r ^�fh{[b r k�l_pc| r {�o r d r {�{�qls^a`cfh{�i+ls^alBl dgf_^�^ r k�l rg�3r dmj°�ds�lsf,b�l&k�ls^ r ��l'� r b%fBp�l_b%f b%f ^ r dmj�^a{!fBj�Z�ãgÁs¾�Äxç�½�]
�sl_`%\hls^al_oxk�`n^�lS{ r \hj%^al_o��dmlSo r d r {�{�qls^a`clSi+ls^alS�3j r l rg�'r dmj��ds�lsfCb�lNk�ls^ r �¡l�oQ�lsfSi;fh{�{al�{ r ^�Z l_p7qr � dmlSlsf�^ r dmj�^a{!f%�²[j�Z�o�q� � r p%b r lsy�{!k!^al(�ds�lsf�Z l_`cf_^v�°qr i;fh{�{vq� � r px� r ^�o�l � \hj%^alS¸NdgfhZ fSf�ls\ r oxk r �xfh{°^ r dmj%^a{!fh{ r fSZBlsk�da|�Z lsî r ^
`coxk r ^als\ r Ze�

R

R

R

A
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1
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M

Condor
Pool

!�`n\hj�^al ¸3à	*¬ozk r ^tl(�ds�f r { r oxk!^ r dgfhZ&i;fho r oxk r {�b r j�Z � fho�b%f_^/Å�f3fhp�� õ �g�

� l_b+l*j+Z l,b�fh{/k!^v~r {�dgfhZ&i;fho r ozk r {�b�fF{a`c{!k r Z lBÓ ls\ r ozk r {v��^ r dmj%^t{!fh{ r ZBlsk�|�dmZ lsî r ^NÓ qr `co�b r i r o }
b r oxk rBr ^ r {!i;fho�{�qls� r p�i(f_^>`cZ&i+p r Z r ozk�ls^�l_{>i;fhp�q� k�`cdml_{�b r dgfhZ&i+ls^ak�`cpc|�l_Z r oxk!f=b r � o�`cb�l_{Ni;f_^�{ r j�{�b�fho%fh{m�ÕN{�ls\ r ozk r {&`�Z&i+p r Z r oxk�l_Zäl¤b r � o+`¬�ds�lsf=b r �xj+l_`c{�^ r dmj%^a{!fh{�{m�lsf¨dgfho � qls� r `c{ r l_b r �xj�l_b�fh{>i�ls^alG^�f'b�ls^Cl_{
lsi+pc`�dml(�ds�f r {&b r { r w�l_b�l_{m�$ÕN{�^ r dmj%^a{�fh{>b r � o r Z©�xj r j�{�j�qls^a`nfh{�{v�lsf¨dgfho � qls� r `c{ r b r � r Z©k r ^&l_d r {�{!f«lsf¨^ rg}
dmj%^a{�f%�[ÕªZBlsk�da|�Z lsî r ^¨qr ^ r {!i;fho�{+qls� r p�i;f_^/`�Z&i+p r Z r oxk�ls^/l_{[i;fhp�q� k�`�dml_{�b�lBdgfhZ�j�o�`�b�l_b r dgfhZ f,fFdgfhozk!^afhp r
b r l_b�Z `c{a{m�lsf%����p r i;f3b r l_b�Z `nk�`c^�fhj�^ r w r `nk�ls^Ci+ls^�k�`cdm`ni�l_ozk r {�y+l_{ r l_b�f r Z©{ r j+{�o�fhZ r {�fhj r o+b r ^ r �dgfh{ r

º



i;f3b r k�l_Z>y�qr Z±b r � o�`c^�pc`cZB`nk r {�\hpcf_y+l_`c{�dgfhZe�%i;f_^ rg�'r Z&i+pnf%�%l>�¯^tl(�ds�lsf b%f>i;f3fhp��3j r i;f3b r { r ^�l_pnf'dml_b�l�i+ls^al
j�ZÍqj�o�`cdgf�ls\ r ozk r � � l_b�lSi�ls^�k�`cdm`ni+l_oxk r qr l_j%k9~fho%fhZ&f%�%Z l_{�l>dgfhZ>j�o+`cb�l_b r dgfhZ&f�j+Z l r oxk�`cb�l_b r qr b r � o�`cb�li r pcl r {�dgfhpcl,dgfhZ>j�ZÚb r j�Z±Z lsk�dt|�Z lsî r ^v�
� fhZ)f�b r { r ox�_fhpn�'`cZ r oxk!f�b%f � fho+b%f_^v�z{�j�^�\h`cj&lSo r d r {a{�`cb�l_b r b r k!f_^ao�ls^#i;fh{�{�q� � r p%lsfh{�j+{�j�qls^a`nfh{�i�ls^�k�`cdm` }

i+ls^ r ZÚZ l_`c{�b r j+Z l dgfhZ�j�o�`cb�l_b r �'b r dgfhZ&i+ls^�k�`�pc|�ls^�^ r dmj%^t{!fh{�lsk!^al��#qr {Nb r `co�{�k�`nk�j�`¬�ds�f r { r dgfhZ�j�o�`�b�l_b r {m�
Õªi�^a`cZ r `c^�f&Z r dml_o�`c{�Z f,b r { r ox�_fhpn�'`cb%f ��fh`�f��zÁ ë æZM�Á #�^ ½v¼Z[4À¯¾0�=b r � fho�b%f_^/i(f3fhpc{����g¹z������{�{ r Z r dml_o�`�{�Z&f
qr Z&fh{�k!^al_b%f o�l � \hj%^alC¹%�
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!�`n\hj%^alC¹%à�ì�lsk r ×�l�ò�!�pnf3daî3`�o%\¦� õ �g�

Y[ZÔdgfhZ&i+ls^�k�`�pc|�l_Z r oxk!fÊqr � r `nk!f�lsk!^al��#qr {*b r j�Z l¨o%f9�4l r oxk�`cb�l_b r o%f�{�`�{!k r Z l'��f��xÁ ë æZM�Á # �¥Å#^ r { r ^ }�sl_o�b%fel r {!k!^aj%k�j�^alFb r b%fh`c{Ni;fxfhp�{m�Qo�qfh{�dgfhZ�\hlsk r ×�lvò'{�k!^�f'dml_Z­`co��¯f_^aZBl(�ds�f r {�{!f_y�^ r fh{Ni+ls^ak�`cdm`ni+l_oxk r {�b r
{ r j�{>i;fxfhp�{m�¦Ù r j�Z®\hlsk r ×�lvò�b r k r dgk�l=^ r dmj%^a{!fh{>f3dm`cfh{!fh{ r Z©{ r j�i;fxfhp�� r p r i+l_{�{�l¤l¦`co��¯f_^aZBl(�ds�lsf¦i+ls^al=f
fhj%k!^�fF\hlsk r ×�lvò_���xj r�r oxkm�lsfGl,l_o3j�o�dm`cl,i+ls^al,feZ lsk�da|+Z lsî r ^�b%f*i;fxfhp�^ r Z&f_k!f%� � {[i(fhpØq� k�`cdml_{�b r dgfhZ i+ls^ }
k�`cpc|+l_Z r ozk!f,b%fh{�\hlsk r ×�lvò'{�b r � o r Z·lBo�lsk�j�^ r uvlBb%f,dgfhZ&i+ls^�k�`cp�|�l_Z r oxk!fBb r ^ r dmj%^a{!fh{ r ozk!^ r fh{�i;f3fhpc{m���3j roQ�lsf¢qr o r d r {�{�ls^a`cl_Z r ozk r y+`cb�`n^ r dm`nfho�l_p��
��Z�y;f_^al>k r o�|�l�l��sl_oxk�ls\ r Z±b r { r ^�dgfhZ i+p r k�l_Z r oxk r k!^al_o�{!i�ls^ r ozk r i+ls^al>fh{�i+ls^�k�`cdm`ci+l_ozk r {v�xf�\hlsk r ×�l�ò

ô�f'd�î'`co%\*i;fh{�{�j�`�pc`cZ `ck�l(�ds�f r {/\_^tlv� r {m� � fhZ&fej�ZÒi;fxfhp�`coxk r `n^�fµqr ^ r i�^ r { r ozk�l_b%fFi;f_^�lsi r o�l_{�j�Z l,\hlsk r ×�l�ò
Z l_dt|�`co r �+lBdgfhozk�lsy+`�pc`nuvl(�ds�lsf,b�fBj�{!fBb r j�Z±j�{�j�qls^a`nf&^ r Z&f_k!f¥qr `cZ&i;fh{�{�q� � r p���Õ÷\hlsk r ×�lvò=ô�f3daî3`�o%\&k�l_Z�y�qr Z
i r ^aZ `nk r lsi r o�l_{SdgfhZ i+ls^�k�`cpc|+l_Z r ozk!fGo�fGo�q� � r p°f_^�\hl_o+`nuvl_dm`nfho�l_p���oQ�lsfGi r ^aZ `nk�`�o�b%f,�3j r j�Zäj�{�j�qls^a`cf%��`co�b�` }�'`cb�j�l_pcZ r ozk r ��{ r j�k�`cpc`nu r b r Z�qj�pck�`ni+pcl_{[dgfhZ>j+o�`cb�l_b r {v�Cñ r {�Z&fG�3j r j�Z�j�{aj�qls^a`nf*��l(�dmlGi+ls^�k r b r b�`c� r ^a{�l_{
dgfhZ�j�o�`cb�l_b r { r i+ls^al_b�l_{m� r p r i;f3b r oQ�lsfek r ^>Z r `cfh{Sb r&r {!k�lsy r p r d r ^Sf¦^ r pcl_dm`nfho�l_Z r ozk!f¦o r d r {�{�qls^a`nfei�ls^alef
dgfhZ&i+ls^ak�`cpc|�l_Z r oxk!f r oxk!^ r�r p�l_{m��Å�f_^ � Ze�%i�^�f9� r ^/fh{/Z r `nfh{�i+ls^al �3j r j�Z±\hlsk r ×�l�ò¦^ r i�^ r { r ozk r k!f3b�lBj�Z ldgfhZ�j�o�`cb�l_b r o%f¦j�{�f¦b r Z r dml_o+`c{�Z&fh{>dgfhZ&f¤{al_o�b%y;f � `co%\ r {a|�l_b%f�×/{Sk!^al_o�{�i+ls^ r oxk r Z r ozk r qr j+Z lek�ls^ r �¡l
k r dmo�`cdml_Z r ozk r y+l_{!k�l_oxk r dgfhZ&i+p rg� l'�
Õ·i�^�qf � `cZ f¤i�l_{�{!f«o�l r �_fhpcj��ds�lsf�b%f � fho�b%f_^&��fh`�l�dg^a`cl(�ds�lsf�b%fµÄsÀ¯Ã�æ�¼ ë	^ ½v¼([9À�¾0�_�¥² r {!k r Z r dml_o�`�{�Z&f%�`cpcj+{!k!^al_b%fCo�l � \hj�^al&º3�+j�Z±ls\ r oxk r i;f'b r ^ r i;f_^�k�ls^�{�j�l_{�o r d r {�{�`cb�l_b r {�b�`n^ r k�l_Z r ozk r i�ls^al&Z�qj�pnk�`ci+pnfh{�Z lsk }da|+Z lsî r ^a{m� � {�k�ls^ r �¡l_{�oQ�lsf&i+^ r dm`c{�l_Z]{ r ^�l_pcf3dml_b�l_{�i+ls^alC^ r dmj%^t{!fh{�lsi r o�l_{�o%f&i;fxfhp;b%f&ls\ r oxk r ��Z l_{�i+ls^al

�3j�l_pc�3j r ^�Z lsk�da|+Z lsî r ^[o�f �xj�l_p r p r k r o�|�l l_d r {a{!f%��6 r {!k�lB�¯f_^aZBl'��f b�`n^ r dgk�ô+f3daî3`co�\ o r d r {�{�`nk�lBlsi r o+l_{�b r
l_dgf_^ab%fh{�\ r ^ r o�dm`cl_`�{ r ozk!^ r j�Z±j�{aj�qls^a`nf r j�Z l&o r \_f3dm`cl(�ds�lsf%�� i r {�ls^�b r fh{>Z r dml_o�`c{�Z fh{S{ r ^ r Z­dgfhZ i+p r Z r oxk�ls^ r {m��fe\hlsk r ×�l�ò«ô�f'd�î'`co%\%��b�l_b�le{�j�ledgfhZ i+p rg� `cb�l_b r
l_b�Z `�o�`c{!k!^alsk�`c�4l r k3qr dmo�`�dml'��dml_`cj r ZÔb r {aj�{!f%� � rg� i r ^a`�~r o�dm`cl¤Z&fh{!k!^afhj¥�xj r*r ^al¨o r d r {�{+qls^a`nf�j�Z r {!��f_^_�dgf
\ r ^ r o�dm`�l_p�dgfhZ&i+p rg� fSi+ls^tlNf r {!k�lsy r p r dm`cZ r oxk!f�b�l_{#^ r pcl(�ds�f r {�b r dgfho � l_o��dml r oxk!^ r `�o�{!k�`nk�j�`!�ds�f r {m� � `co�b+l'�_i+ls^al
dml_b�l�Z>j+b�l_o��dml�o�f>i�^af_k!f3dgfhpnfCb r dgfhZ&i+ls^�k�`cp�|�l_Z r oxk!f%� r ^al�o r d r {�{+qls^a`nf>l_pck r ^al(�ds�f r {�o%fh{�\hlsk r ×�l�ò3{m��Õöb+`n^ r dgk
ô�f'd�î'`co%\%�+lsi r {�ls^/b r Z r o%fh{�i(f'b r ^�fh{�f%��j�Z l&� r u��xj r o r p r f r {!k�lsy r p r dm`cZ r ozk!f*b�l_{�^ r pcl(�ds�f r {[b r dgfho � l_o��dmly r o r � dm`clBlsi r o+l_{[j+ZÚj�{�j�qls^a`nf%��{ r Z&fh{�k!^�fhj=ZBl_`c{/{a`cZ&i+p r {�b r b r { r oz�_fhpc� r ^v�Q{ r ^[j�k�`cpc`nuvl_b%fBi r pcfh{/j�{aj�qls^a`nfh{
r { r ^/`co�{!k�l_pcl_b�f%�� fhZ³f¢{�j%^�\h`cZ r ozk!f�b%f�dgfho�d r `ck!f�b r \_^a`cb r � r Z r {�i r dm`�l_p/b%f�i�^�f4w r k!f¥ì�pnf_y+j�{m��dgfhZ´f¢ì_� � ñ«��f
Z r dml_o�`�{�Z&fµb r dgfhZ&i�ls^�k�`cpc|�l_Z r ozk!f � fho+b%f_^¦da| r \_fhj�lsf { r j r {!k�qls\h`nf lsk�j�l_p��ÚY/Z ls\ r ozk r � fho�b%f_^G��fh`
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!�`n\hj%^al º3à	6N`n^ r dgkH!�pnf3daî3`�o%\¦� õ �g�

l_b�lsi�k�l_b�f[i�ls^al/{ r dgfhZ�j�o�`cdmls^°dgfhZ)ì�� � ñ$� r ��fh`'da|�l_ZBl_b%f�b r � fho�b%f_^ } ì��hÕ ��j+o�dm`nfho�l_Z r oxk!fNb%f � fho�b%f_^ }
ì®qr Z fh{!k!^al_b%fBo+l � \hj%^al �3�

Step One:

User submits Condor daemons
as batch jobs in foreign systems.

Step Two:

Submitted daemons form an
ad−hoc personal Condor pool.

User runs jobs on.

Step Three:

personal Condor pool.
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!�`n\hj�^al �3à�ìNpc`�b�`co%\C`coeo%f � fho+b%f_^ } ì]� õ �v�

q�Ýj%k�`cp�`nuvl_b�lGj�ZBlGkxqr dmo�`cdml¨da|+l_Z l_b�l¤b r �hè À�ÄsÀ�¾0�¨À�¾��°dgfho�{!k�`nk�j�q� b�lGb r k!^m~r {Ci+l_{�{!fh{m�=��ZÖj�Z­i�^t`cZ r `n^�f
i+l_{�{�f%��f � fho�b�f_^ } ìÍqr j%k�`cpc`cuvl_b%f=i�ls^al¨{�j%y+Z r k r ^&fh{&b r l_Z&fho�{ � fho+b%f_^&dgfhZ&f«k�ls^ r �¡l_{ r ZÔj�Z©^ r dmj�^a{!f%�6[f¥i;fhozk!fµb r �'`c{!k�l¢b%f¥^ r dmj�^a{!f¢fho�b r fµb r l_Z&fho�^af3b�l'� r p r qr j�ZÏi�^af3d r {�{�f¢{ r Z£o r o�|3j�Z´i�^a`n�'`cp7qr \h`nf
r {!i r dm`cl_p��°��Z){ r \hj�`�b�l'�xo%f�{ r \hj�o�b�fSi+l_{�{!f%�'b r l_Z&fho+{�dgfhoxk�lsk�l_Z]j�ZªZ lsk�dt|�Z lsî r ^�`co+`cdm`cl_b%f�i r pnf � fho�b%f_^ }
ì�� � fhZ]j�Z � fho+b%f_^�i(f3fhp;Z>j+pnk�` } `co�{�k�`nk�j�dm`nfho�l_p��¯f_^aZBl_b%fCi r pcfh{�^ r dmj%^a{!fh{��3j r[r ozk!^als^tl_Z r Z]dgfhozk�lsk!f,dgfhZ
f=ZBlsk�da|�Z lsî r ^��°f=j�{�j�qls^a`nfei;f3b r ��o%f=k r ^ad r `n^�f=i+l_{�{!f%�°{�j%y�Z r k r ^�l_{�lsi+pc`cdml(�ds�f r {>i+ls^al¦f=ls\ r oxk r � fho�b%f_^ }
ì]b r �¯f_^tZ lG`cbQ~r oxk�`cdml �l¦� r `ck�lGo%fh{ � fho�b%f_^Si;f3fhpc{m� � �3j r {!km�lsf=\ r ^ r o�dm`cl_p�b%f¦l_d r {�{!f¤lsfh{�^ r dmj%^a{!fh{>l_`co�b�l

ï



^ r {�`�b r o�l�o r \_f'dm`cl(�ds�lsf r ozk!^ r f¢j�{�j�qls^t`nf r l_{F`co�{!k�`nk�j+`¬�ds�f r { i;fh{�{�j+`cb%f_^al_{ b�f�^ r dmj�^a{!f%��i;f_^'qr ZÏl�{�fhpcj��ds�lsf
lsi�^ r { r ozk�l_b�l>ls\_f_^al�o r d r {�{�`nk�l>b r Z�j�`nk!f�Z r o%fh{�`co��¯^al }�r {�k!^aj%k�j%^alNi�ls^alSl�j�k�`cpc`nuvl(�ds�lsf�b�fh{#^ r dmj%^t{!fh{ r j�k�`cpc`nuvl }
{ r b�fh{�i�^�f_k!f'dgfhpnfh{�b%fFìNpnf_y+j�{�í�f3fhpnî3`ckm�%i+l_b%^v�f r {�i�ls^al&l dgfhZ&i+j�k�l(�ds�lsf r Z]\_^a`�bQ�� f�{ r `�oz� r {!k�`c\hls^�fh{�Z r dml_o�`c{�Z&fh{�b r l_d r {�{!f�l�^ r dmj%^t{!fh{ r Zª\_^t`cb�{m�hj�ZBlSlsk r o��ds�lsf r {�i r dm`�l_p�qr o r d r {�{+qls^a`cl
i+ls^al=f¤i�^�f4w r k!f � fho+b%f_^v�¨Ù%j�l r �_fhpcj°�ds�lsf r fh{Cb�`n� r ^a{�fh{>Z r dml_o+`c{�Z&fh{�b r l_d r {�{!f�j%k�`cpc`cuvl_b%fh{Sb�j%^tl_ozk r*r pcl
i�^�f9� r ~r Z�j�Z�dgfho�| r dm`cZ r oxk!f��¡j�o�b�l_Z r oxk�l_pz{�f_y�^ r l/j%k�`cpc`cuvl(�ds�lsf�i�^+qlsk�`cdml/b r \_^t`cb�{�dgfhZ&i�j%k�l_dm`nfho�l_`c{v����ozk!^ r fh{
�¡lsk!fh{�`coxk r ^ r {�{�l_oxk r {m��i;f'b r Z&fh{�b r {!k�l_dmls^[l&`co�l_b r ��øj�l(�ds�lsf&b%f Z&f'b r pnf&b r o r \_f'dm`cl(�ds�lsf r {!k�qlsk�`�dml b%fC\hlsk r ×�l�ò
ô�f'd�î'`co%\*l,{�`ck�j�l(�ds�f r {N^ r l_`c{(`Ql*o r d r {�{�`�b�l_b r b+l,`coxk r ^�f_i r ^alsy+`�pc`cb�l_b r i+ls^tl,l,�3`�lsy+`cpc`nuvl(�ds�lsf*b r j%k�`cpc`nuvl(�ds�lsf*b r
^ r dmj%^t{!fh{ r Z®pcls^�\hl r {�dml_p�l'��i�^af��'`cb�ledgfhZ®f � fho�b%f_^ } ìG` r f=Z r dml_o�`c{�Z f¦b r l_j%k!fhZ lsk�`cuvl(�ds�lsf¨b�f¦l_{!i r dgk!f
\ r ^ r o�dm`�l_p�b�lCi�^ r i�ls^al(�ds�lsfBb r j+Z � fho�b%f_^�i;f3fhpQo%f&\hpc`cb+`co%\C`coQ�

ü#ýBa bdc�ÿ)Te��S
ÕÝñ¦ò%ì[^t`cb¤�ó¸%�;�_�m�[qr j�ZBl>i�pclsk�ls�¯f_^tZ lCb rNrg�3r dmj��ds�lsf,b r lsi�pc`cdml(�ds�f r {�i+ls^tl_p r pcl_{�p r � r { r ZÑ\_^a`cb+{m� � i+p�`cdml(�ds�f r {
p r � r {m��k�l_Z>y�qr Z®dt|�l_Z l_b�l_{�lsi+pc`cdml(�ds�f r {Fç�Á��f'¬½,�4' ë Á4ã\[9ãt��{m�lsf¦b r � o�`cb�l_{�dgfhZ&f¤lsi+pc`cdml(�ds�f r {>dgfhZ&i;fh{!k�l_{�b r j�Z
dgfho4w�j�oxk!fBb r k�ls^ r �¡l_{�`co+b r i r o�b r oxk r {��xj r o��lsf o r d r {�{�`nk�l_Z·b r dgfhZ�j�o�`cdml(�ds�lsf*b�j%^al_oxk r {�j�l rg�'r dmj��ds�lsf%�
Õ \_^t`cb&b r j�Zªj�{aj�qls^a`nfNb%f�ñ¦ò%ì[^t`cb$qr dgfhZ&i;fh{!k!f�b r k!f'b�l_{#l_{�Zµql_�xj+`co�l_{ �l_{#�3j�l_`c{ r p r k r Z l_d r {�{!f%�#²>�lsfqr o r d r {a{�qls^a`cl lB`co�{!k�l_pcl(�ds�lsf*b r o r o�|3j�Z l&`�o%�¯^tl }�r {!k!^aj%k�j%^tlCi(f_^�i+ls^�k r b%fh{�l_b�Z `co�`�{!k!^al_b%f_^ r {v� � {/Zµql_�xj+`co�l_{

�3j r dgfhZ&i��f r ZäfG\_^a`cb�{m�lsf¦�3`c{�k�l_{�i r pnfGj�{�j�qls^t`nfelsk!^alv�#qr {>b r j�Z leZ r {�ZBlelsy+{!k!^al(�ds�lsf%��da|�l_ZBl_b�l¦b r Â�Ã7À�Ä�«Áz¼ZYzÀ�¾(æ � ç7ã ë Ã¬Áz¼ ë À�½s¾���� � `�{!k r Z±`cZ&i�p r Z r oxk�l(�ds�f r {�b r {!k�l lsy�{!k!^al(�ds�lsfBi�ls^al&{�`nk�j�l(�ds�f r {/b�`n� r ^a{al_{m�%dgfhZ&f%�+i;f_^
rg�'r Z&i+pnf%�3l_d r {�{!fClsk!^alv�#qr {�b r j�ZBlSls\ r ozk r -zlv�sl�fhj,lsk!^alv�#qr {�b r {�dg^t`ni�k�{#{�| r pcp��#Ù3f_y r {�{al�Z r {�ZBl�lsy+{!k!^tl(�ds�lsf%�
qr i;fh{�{vq� � r p%lsf�ñ¦ò%ì[^t`cbC�¯f_^to r d r ^�l_d r {�{�f>l�^ r dmj�^a{!fh{#dgfhoxk!^�fhpcl_b%fh{�i;f_^#fhj%k!^�fh{�Z `cb�b�p r ×�ls^ r {°dgfhZ fSf�ì�� � ñ
b%f,ìNpcf_y+j�{�fhj � fho�b%f_^�i;fxfhp�{m�
ÕÊl_{!i r dgk!fCf_i r ^al_dm`nfho�l_p;b%f&ñGò�ì[^a`�bµqr ^ r {�fhpn�3`�b%f>Z&f9� r o�b%fCfCi;f3b r ^�b r `co�{!k�l_p�l(�ds�lsf r dgfho � \hj�^al(�ds�lsf b%f

Z `cb+b�p r ×�ls^ r b�fNl_b+Z `co�`c{�k!^al_b%f_^�b%fS{�`c{!k r ZBl/i�ls^alNfSj�{�j�qls^t`nf%� � i+ls^�k�`n^°b%f�l_d r {�{�f�lsfh{#^ r dmj�^a{!fh{m� r p r Z r {�Z&fi;f3b r dgfho � \hj%^als^�{�j�l*i+pclsk�ls��f_^aZ l*\hpnf_y�l_p��Q{ r Z�lFo r d r {�{�`cb+l_b r b+l*`�ozk r ^�� r o°�ds�lsfGb%fel_b�Z `co�`�{!k!^al_b%f_^v����{�{�l
^ r pclsk�`c�4l `�o�b r i r o�bQ~r o�dm`cl&b�fBj�{�j�qls^t`nf&k!f_^ao�lBf,{�`c{�k r Z l Z l_`c{�ô rg� q� � r p r l_d r {a{vq� � r p�lBj�{�j�qls^a`nfh{��3j r oQ�lsfBkg~r Z
j�Z l¦`co%��^al }�r {!k!^aj%k�j�^alGb r dgfhZ i+j%k�l(�ds�lsf r Zä\_^t`cb«b�`c{�i(fho�q� � r p°Z l_{�b r { r w�l_Z®j%k�`�pc`nuvls^S^ r dmj�^a{!fh{�b+`c{!i;fho�q� � r `c{lsfh{��3j�l_`c{�km~r ZÒl_d r {�{!f%�
ñ¦ò%ìN^a`cb¦o��lsf,{ r i�^�f_i��f r lB^ r {!fhpn� r ^[f,l_{�i r dgk!f,\ r ^ r o�dm`cl_p�� q� ^ r {�i(fho+{�lsy+`cpc`�b�l_b r b%fBj�{�j�qls^a`nfBdgfho�{ r \hj�`n^

l_d r {�{!fFlsfh{/^ r dmj%^a{!fh{/�xj r�r p r b r { r w!l,j%k�`cpc`cuvls^v� � fhoxk�j�b%f%�(j�Z l&� r uC�3j r fh{[Z r dml_o�`c{�Z fh{�o r d r {�{+qls^a`nfh{/i+ls^al
l¦j�k�`cpc`nuvl(�ds�lsf¦b r j�Z­^ r dmj%^a{!f¦{v�lsf=ZGq� o+`cZ&fh{m�Nqr Z l_`c{S�sql_dm`cp�i+ls^alefh{>j�{�j�qls^a`cfh{�f_y�k r ^Cl_d r {�{!f r j%k�`cpc`cuvls^�j�Z
Z l_`nf_^CoNqj�Z r ^�f¤b r ^ r dmj%^t{!fh{m�¨Å�f_^ rg�'r Z&i+pcf%��j+ZÖj+{�j�qls^a`nf¦i(f'b r f_y�k r ^&l_d r {�{!f�l¨j�Z lG^ r b r b r,r {!k�l(�ds�f r {
b r k!^alsy+l_p�|%f*lsi r o�l_{�dgfho+{ r \hj�`co�b�f*j�Z	pnf_\h`�o r Z�j�Z	pclsy;f_^alsk�qf_^t`nfeb r j+Z lFj�o�`n� r ^a{a`cb�l_b r � � i r {als^Nb r {�{�l
�¡l_dm`cpc`cb�l_b r � r oxk!^ r k�l_oxk!f%��qr `cZ&i;f_^�k�l_oxk r o%f_k�ls^��xj r lCZ l_`cf_^a`cl�b%fh{�j�{�j�qls^t`nfh{�oQ�lsfCi(fh{a{�j�`(l_d r {�{!f l&Z l_`c{��3j r
l_pn\hj�o+{�dgfho4w!j+ozk!fh{/b r ×�f_^aî3{!k�lsk�`cfho�{m��fB�3j r ��Z�j�`nk�l_{�� r u r {eqr Z r o�fh{��xj r fBb r { r w�l_b%f%�

ü#ýcü gihj
5kVl)m=��npo�q�hjR��VTf��r���stouS����v�VTe�����w�VoxS�ýBR=oy�
Õ�Ù'��íz*,{�|%fhZ r � ¹h������oxk!^�f_i+`clF� õ ��ð4� r b�`c{!k!^a`cy+j%k r bQ� o r kN���g��{m�lsf rg�3r Z i+pnfh{�b r {!fhpcj°�ds�f r {��xj r j%k�`�pc`nuvl_Z¶Z `cb }
b�p r ×�ls^ r {�i�^+qf_i�^a`cfh{Qi+ls^al���f_^aZ ls^�j�Zö\_^t`cb�i�^�f_i+^a` r k�qls^a`nf%� � k!^alv�#qr {°b�l�`co+{!k�l_pcl(�ds�lsf��_fhp�j�ozk�qls^t`cl�b%f[Z `cb�b�p r ×�ls^ r
r Z±Zµql_�3j�`co+l_{�lsf ^ r b%f_^/b%f&\hpnf_y;f%�%fB{�`c{�k r Z lC\hl_o�|�l l_d r {a{!f,lsfB{ r jei;f3b r ^�dgfhZ i+j%k�l_dm`nfho�l_p�f3dm`nfh{�f%�� i�^t`co�dm`ni+l_p�b�`�{!k�`co��ds�lsf¦o r {!k�l¦lsy;f_^ab�ls\ r Z qr �3j r ��lsi r {�ls^�b r fh{S^ r dmj%^a{!fh{>i r ^�k r o�d r ^ r Z®l¦b�`n� r ^ r oxk r {
r oxk�`cb�l_b r {m��f¢dgfhoxk!^�fhp r b%f¢l_d r {�{!fµlsf¢\_^a`�b]qr d r oxk!^al_pc`nuvl_b%f¢o�l � \hj%^al�b r j�Z l�`co�{!k�`ck�j�`¬�ds�lsf��3j r i;fh{�{�j�`
f¢\_^a`cbQ� � i r o�l_{Flsi+pc`cdml(�ds�f r {e{aj%y+Z r k�`cb+l_{,i r pnfh{,i�^�f_i+^a` r k�qls^a`nfh{*b%f¢\_^a`cb km~r Z£l_d r {�{�fµlsfh{e^ r dmj%^a{�fh{m� Õ
Ù'��íz*,{�|%fhZ r k r ZÐ{ r j�i(f'b r ^CdgfhZ&i+j%k�l_dm`cfho�l_p�b r b�`cdml_b�f �l rg�'r dmj��ds�lsf$b r j�Z l¤lsi+pc`�dml(�ds�lsf«b r l_o�ql_pc`c{ r b rb�l_b%fh{�dgfhpc|+`cb%fh{#i;f_^�{�lskxqr pc`nk r {�i+ls^tl>l>y+j�{�dml>b r {�`co�l_`c{�b r �3`cb+l rg� k!^alsk r ^�^ r {!k!^ r � � {�lsi+p�`cdml(�ds�f r {��xj r ^�f'b�l_Z
o%fF\_^a`cb¨b�lFb�`�{!k!^a`ny+j�k r bQ� o r k/{v�lsf r {�dgfhpc|�`cb+l_{/i;f_^�j�Z lFdgfhZ�j�o�`cb+l_b r b r b r { r ox�_fhpn� r b%f_^ r {S�3j r Z l_oxkxqr Zäl

U



`co%��^al }�r {!k!^tj%k�j%^al'� � ��ozk!^�f_i�`clGk r ZÔj�ZÖ\_^a`�b$��f_^aZ l_b%f¨l¤i+ls^�k�`n^Cb r Zµql_�3j�`co�l_{�dmj4w!fh{&dm`cdmpnfh{�f3dm`cfh{!fh{C{m�lsf
b%fhl_b%fh{�dgfhZ�fG`coxk�j�`nk!feb r l_j � `cpc`cls^ r Z�lsi+pc`�dml(�ds�f r {Sdm` r oxkvq�n� dml_{m� � ptqr Z­b r ^�f'b�ls^ r {�{�l_{Slsi�pc`cdml(�ds�f r {m��i+ls^�k rb%fh{�^ r dmj%^a{!fh{�{v�lsfBb r {!k�`co+l_b%fh{�i+ls^al&lsi�pc`cdml(�ds�f r {�b r dmpc` r oxk r {m��dgf_y�^al_o�b�f i;f_^�`c{�{!f%�
Õªl_{!i r dgk!f,f_i r ^al_dm`nfho+l_p�b r {�{ r k�`ni;f b r lsy;f_^ab+ls\ r Z±i+ls^al,l ��f_^aZ l(�ds�lsf*b%fB\_^a`�b qr y+l_{�k�l_ozk r b�`cZ `�oxj�q� b%f

i r pclBb+`c{!k!^a`ny�j�`¬�ds�lsfBb�l,^ r {!i;fho�{alsy+`cpc`cb+l_b r b�l*`co�{!k�l_pcl(�ds�lsf r Z l_o3j%k r o��ds�lsfeb%fFZ `cb�b+p r ×�ls^ r o%fh{[^ r dmj%^t{!fh{m��Õ
b%fho%f¢b r dml_b�l¢j�Z l�b�l_{FZµql_�3j�`co�l_{*�xj r dgfhZ i��f r f�\_^t`cb { r ^ r {�i(fho+{�lsy+`cpc`cuvl�i;f_^,��f_^ao r d r ^ r Z l_oxkg~rg} p�l
dgfhZ&f�j+Z�^ r dmj%^a{�fSl_d r {�{vq� � r p�� � ptqr Z)b�`�{�{!f%�hfh{ r {��¯f_^_�dgfh{�i+ls^alN\hls^al_oxk�`n^�lS{ r \hj%^al_o°�dml�o%f�l_d r {�{!f>lsfh{#^ r dmj%^t{!fh{k�l_Z>y�qr Z�{m�lsf�dgfho�{�`cb r ^tlv� r pcZ r oxk r ^ r b�j%uv`cb�fh{m�4j+Z l�� r u��3j r�r p r {�{ r ^��lsf[j%k�`�pc`nuvl_b%fh{�i(f_^�j�Z l�qj�o�`cdml r ozk�`�b�l_b r �6[fGi;fhoxk!f¦b r �'`c{!k�lF\ r ^ r o�dm`�l_p���lGZ l_`cf_^S�xj r {�km�lsf r o%��^ r oxk�l_b�lFi;f_^ r {!k r k�`ni;feb r {�`�{!k r Z l qr dgfho�{ r \hj�`n^
lGi�ls^�k�`cdm`ni+l(�ds�lsf¤b r j�{aj�qls^a`nfh{>�xj r b%f r Z®{ r j�{>^ r dmj%^a{�fh{Si+ls^al=lG��f_^aZ l(�ds�lsf¨b%f¦\_^t`cbQ�F²�fh{>k!^m~r { rg�3r Z&i�pnfh{m�
j�{�j�qls^a`nfh{N{m�lsfGdgfhox� r o�dm`cb%fh{�i r pnf � Z�b+l_b%felsfh{Sdm`cdmpnfh{�b%fhl_b�fh{m��oQ�lsfek r o�b�fGo r o�|3j�Z l r {!i�qr dm` r b r ^ r k!f_^ao%f
Z lsk r ^a`�l_p��� i r {�ls^eb r { r i�^ r {!k�ls^ �l$^ r {�fhpcj��ds�lsf¥b r i�^�f_y+p r ZBl_{B`coxk r ^ r {�{�l_oxk r {m� r {!k�l¢lsy;f_^ab�ls\ r ZÏoQ�lsf�i(f'b r { r ^
�¡l_dm`cpcZ r oxk r \ r o r ^al_p�`nuvl_b�l'�e��Z®j�Zäl_Z>y+` r oxk r fho�b r j�Z­\_^tl_o�b r oNqj+Z r ^�fGb r j�{�j�qls^a`cfh{�b r { r w�l¦j%k�`cp�`nuvls^Sf
\_^a`cbB{ r \hj�o�b%f>{�j�l_{#b�`c� r ^ r oxk r {�b r Z l_o�b�l_{m�xl rg� `c{!kg~r o�dm`cl>b r j�Z´qj�o+`cdgfSi;fhozk!f>b r dgfhoxk!^�fhp r�r l_b�Z `co+`c{!k!^al(�ds�lsf
b%f&\_^a`�bedmpcls^al_Z r oxk r dg^a`�l&j�ZÑ\hls^�\hl_pnf%�

ü#ýB| Q5��R��X��S=oxTfs~}�����ox�
� i r {als^Fb r \_^tl_o�b r i+ls^�k r b�l_{e�3j r {!km�f r {Ff_i r ^al_dm`nfho�l_`�{,i�ls^al¢l�dgfho+{!k!^aj��ds�lsf¥b r j�Z´\_^a`cb«w�ql�i;fh{�{aj�`n^ r Z
{!fhpcj°�ds�f r {�b r { r ox�_fhpn�'`cb�l_{m�4i;fhj�dgfh{ r {!��f_^_�dgfh{�lsk r ozk�l_Z÷i+ls^tl�f�l_{!i r dgk!f�\ r ^ r o�dm`cl_pzo+l�dg^a`cl(�ds�lsf r ��j+o�dm`nfho�l_Z r oxk!f
b r j+Z±\_^a`cb���Ù r o�b�fBlBdgfhZ&i�j%k�l(�ds�lsf r ZÚ\_^a`cb=j�Z lµqls^ r lB^ r d r oxk r>r l_`�o�b�l r Z r Z r ^�\'~r o�dm`cl'��qr o+lsk�j%^al_p��3j r
l_{��xj r {!km�f r {�\ r ^ r o�dm`cl_`�{�k r o�|+l_Z¶{a`cb%f�i;fh{!k r ^a\hl_b�l_{m�'i;fh`c{#��fh`+i+^ r dm`c{!f�i�^a`cZ r `n^�f��'`clsy+`cpc`cuvls^�`co%��^al }�r {!k!^tj%k�j%^al_{
b r \_^a`�bel_ozk r {[b r b�`c{admj%k�`n^�dgfhZ&fBdg^a`�ql } pcl_{ r ZÚp�ls^�\hl r {�dml_pcl'�(pc`cb�l_o�b�f�dgfhZ·�xj r {�km�f r {�{!f'dm`cl_`c{ r \ r ^ r o�dm`cl_`c{m�� {�{�`cZG�sZ r {�Z&f r {!��f_^_�dgfh{#�3j r k!^tlsk�l_Ze� r ZÝl_pn\hj�ZÝo�q� � r p��h�xj r {!km�f r {�\ r ^ r o�dm`cl_`�{m�hdgfhZ&f�fh{°Z r dml_o�`�{�Z&fh{�b ri r ^aZ `c{a{m�lsf�b%f � fho�b%f_^ r fCZ lsi r l_Z r oxk!f�b r j�{�j�qls^a`nfh{#b%f ìNpnf_y�j�{�oQ�lsfC{m�lsfCl_b r �3j�l_b%fh{�i+ls^al�l�dgfho�{!k!^tj��ds�lsf
b r \_^a`�b�{�\_^al_o�b r { r | r k r ^�f_\%~r o r fh{m�QdgfhZ&fBfh{�dgfho�{�`�b r ^al_b%fh{�i;f_^�o�qfh{&�¡b r {�dg^a`nk!fh{ r Z±b r k�l_pc| r {�o�l&{ r �ds�lsf õ �t�
��{�k r d r o�qls^a`nfCo r d r {�{�`nk�l�b r ^ r pcl(�ds�f r {��3j r i(fh{a{�l_ZÑ{ r ^�`co�`cdm`cl_b+l_{��3j�l_o�b%f�j�ZÑo%f��_fCi+ls^�k�`�dm`ni+l_oxk r/r oxk!^als^�o%f
\_^a`cb r �xj r { r w!l_Z�l_b�lsi+k�lsk�`n�4l_{°lsf�pnfho�\_fNb�f[k r Z i(f%� q��o r d r {�{+qls^a`clNj�Z l[o%f��sl�lsy;f_^ab�ls\ r Z��3j r i r ^tZ `nk�l'�_b r
��f_^aZ l�ô rg� q� � r p�� r {!k�lsy r p r d r ^�^ r p�l(�ds�f r {m�+j%k�`cp�`nuvls^�^ r dmj%^a{!fh{m��b r {�dgf_y�^a`n^��3j r j�{�j�qls^t`nfh{�{m�lsf dgfho � qls� r `c{ r b r � o�`n^dgfhZ±fh{/�xj+l_`c{Bqr dgfhox� r o�` r oxk r dgfhZ&i+ls^�k�`�pc|�ls^�^ r dmj%^t{!fh{m�

� ú V P/LCP[ÞäË X�� O�Ë�R
Y[Z lF{!fhpcj��ds�lsfFi+ls^alFpc`�b�ls^/dgfhZ�l_{��3j r {!km�f r {�\ r ^ r o�dm`cl_`c{Nb%fF\_^a`cb qr lFj%k�`cpc`nuvl(�ds�lsfFb r Z&f'b r pnfh{ r dgfho�~fhZ `�dgfh{m�
o3j�Z l�lsy(f_^tb�ls\ r ZÑda|�l_Z l_b+l�b r »�¼a½s¾�½_¿�À�Á¨Â�ÃtÀ�Ä¨��U'� õ ¹_��� � `cb�qr `�l>b�l�lsi+pc`�dml(�ds�lsfCb r Z&f'b r pnfh{ r dgfho�~fhZ `�dgfh{
r Z­{�`�{!k r Z l_{SdgfhZ&i�j%k�l_dm`nfho�l_`c{�oQ�lsf qr o%f��sl'��6N`n� r ^a{al_{S{!fhpcj��ds�f r {v��y+l_{ r l_b+l_{Si�^a`�o�dm`ni+l_pcZ r ozk r o�lel_pnf'dml(�ds�lsf
b r ^ r dmj%^a{!fh{m��j%k�`cpc`nuvl_Z]Z f3b r pcfh{ r dgfho�~fhZ `cdgfh{/i+ls^al f,dgfhoxk!^�fhp r �+i;f_^ rg�'r Z&i+pcf%�+b r l_pnf'dml(�ds�lsfFb r pcls^�\hj�^al&b r
y+l_o�b+l>fhj¦j%k�`cpc`nuvl(�ds�lsf b r � Å�YÑ��� õ � õ_õ � õ ¸4������{!k�l&lsy;f_^ab�ls\ r ZÏqr da|�l_ZBl_b�l b rNr dgfho%fhZ `�l dgfhZ&i+j%k�l_dm`cfho�l_p��
fhjey+l_{ r l_b�l r ZÚZ r ^adml_b%fh{m�6 r { r w�l } { r i r ^aZ `nk�`c^�l[f_y�k r o��ds�lsf�b%f�l_d r {�{!f r j%k�`cpc`nuvl(�ds�lsfNb r �¯f_^tZ l/b+`co�~l_Z `cdml/b%fh{�^ r dmj%^a{�fh{�i;f_^�i+ls^�k r b r
k!f'b%fh{��xj r kg~r ZÚl_d r {�{!fBlsf&\_^a`�b*{ r Z±l&o r d r {�{�`�b�l_b r b r l_dgf_^ab%fh{�i+^3qrg}�r {!k�lsy r p r dm`cb%fh{ r oxk!^ r l_{�i+ls^ak r {m��l � Z
b r �3`clsy�`cpc`nuvls^�l��¯f_^tZ l(�ds�lsf&b r \_^a`�b�{#b r \_^al_o�b r i(f_^ak r ��f_^aZ l_b%fh{�i;f_^�^ r dmj%^t{!fh{�l_Z i+pcl_Z r oxk r b+`c{!k!^a`ny�j�q� b%fh{ r
| r k r ^�f_\%~r o r fh{2�¡dgfhZ f*fh{[b r {�dg^t`nk!fh{�o�l,{ r �ds�lsf õ �t� � fhZ&f,l,�xj+l_ozk�`cb+l_b r b r ^ r dmj%^a{!fh{/oxj+ZÚb�l_b%f*Z&fhZ r oxk!f
qr � o+`nk�l'�QfGi�^�f_y�p r Z l*y�ql_{�`cdgfGb�fe�¯f_^ao r dm`cZ r oxk!f¦b%fGl_d r {�{!f¤lsfh{S^ r dmj�^a{!fh{Sb r j+Z	\_^a`cb�b%fGi;fhoxk!fGb r �'`c{!k�l\ r ^ r o�dm`�l_p[qr �3j r Z]i;f3b r ^+ql&j%k�`cpc`cuvls^�j+Z]^ r dmj%^a{�f oxj�ZÚb�l_b%f Z&fhZ r oxk!f%����{!k r i�^af_y+p r Z l&dmpcls^tl_Z r ozk r i(f'b r

ð



{ r ^��3`�{!k!f�dgfhZ&fCj�Zªi+^�f_y+p r Z l�b r f_� r ^�k�l r b r Z l_o+b�l'�zi+ls^tlSfh{��xj�l_`�{ rg� `c{!k r Z¶b�`n� r ^a{�l_{�{!fhpcj��ds�f r {�o�l�k r f_^t`cl
r dgfho�~fhZ `�dml'�
Å�f_^ r {�{�l*i r ^a{!i r dgk�`n�sl'�+f*\_^a`cb¦i(f'b r { r ^N�3`c{�k!f,dgfhZ&fej�ZÒZ r ^adml_b%fF{ r Z r p�|�l_ozk r l*b�`n� r ^a{!fh{NZ r ^tdml_b%fh{

b�l,{!f3dm` r b�l_b r |3j�Z l_o+l'��² r p r �(j�Z·\_^al_o�b r oNqj�Z r ^�f,b r i�^�f9� r b%f_^ r {Nb r ^ r dmj%^a{!fh{/i;fh{�{�j r ZÚy r o+{ r ZÒj�Z l
�3j�l_ozk�`�b�l_b r � o�`ck�l'�,Y[ZäoNqj�Z r ^�fGb r dgfho�{�j+Z `cb%f_^ r {�b r { r w�lek r ^>l_d r {�{�f¤le^ r dmj%^a{!fh{m� r i;fh{�{�j r Z	y r o+{�fhj�sl_pnf_^ r {��xj r {m�lsfC`cozk r ^ r {�{�l_oxk r {�lsfh{�i�^af�� r b%f_^ r {�b r ^ r dmj%^a{!fh{��3j r b r { r w!l_Z¶dgf_y�^als^�i r pnf�l_d r {�{�f��3j r b r kxqr ZG�� r dgfho%fhZB`cl \_^a`�bei�^�f_i��f r lBj%k�`cp�`nuvl(�ds�lsfBb r Z r dml_o�`c{�Z fh{�y r Z±dgfho�| r dm`�b%fh{�b�lBk r f_^a`cl r dgfho�~fhZ `cdmlBi+ls^al
r �3j�`cpc`ny+^als^�f¤Z r ^adml_b%f¨b r ^ r dmj%^a{!fh{m� r �3j�`cpc`cy�^al_o�b%fel=f_� r ^ak�l r l¤b r Z l_o�b�l'�¤��{!k r {CZ r dml_o+`c{�Z&fh{�{m�lsf r { }
i r dm`cl_pcZ r oxk r `coxk r ^ r {�{al_ozk r {/i;f_^�i r ^aZ `nk�`n^ r Z¶l,dgfho�{!k!^aj°�ds�lsf,b r {a`c{!k r Z l_{/�xj r {�lsk�`c{!�¡lsu r ZÚl_{[o r d r {�{�`�b�l_b r {
b%fh{�i+ls^�k�`cdm`ni�l_ozk r {�b r �¯f_^tZ l[w�j�{!k�l&i+ls^tl k!f'b%fh{�l&i�ls^�k�`n^�b%f,dgfhZ&i;f_^�k�l_Z r oxk!f r \_f�q� {�k�lBb r dml_b+lBj�Z±b r p r {m�²[j�Z©{�`c{!k r Z l¨dgfhZ&i;fh{!k!f�i;f_^�i+ls^�k r {&oQ�lsf } dgfho � qls� r `c{ r b r {�dgfho+| r dm`cb�l_{m� r {�{�l¨dmls^al_dgk r ^�q� {�k�`cdmlÊqr y+l_{!k�l_oxk r
b r { r w�qls� r p��� b r � o+`¬�ds�lsfBb r Z r dml_o�`c{�Z&fh{/b r `coxk r ^al(�ds�lsf*i+ls^al l o r \_f3dm`cl(�ds�lsf r oxk!^ r fh{/dgfho�{�j�Z `�b%f_^ r { r i+^�f�� r b%f_^ r {
o%f,\_^a`cbGi r ^aZB`nk r {�j�lBl_j%k!fhZ l(�ds�lsf%�N��{!k�l'�;i;f_^/{�j+l � r u_�(^ r {!fhpn� r fBi�^af_y+p r Z l&\ r ^ r o�dm`cl_p�b%fB\_^a`�b¦b%f,i(fhoxk!f
b r �'`c{!k�l�b%f�l_d r {�{�f�b%fh{&j�{aj�qls^a`nfh{m��dg^a`cl_o�b%f r l_b+lsi�k�l_o�b%f«l_{&^ r pcl(�ds�f r {Bb r dgfhZ&i�ls^�k�`cpc|�l_Z r ozk!f r l_d r {a{!f
lsfh{>^ r dmj%^a{!fh{>b r ��f_^aZ lGb+`co�~l_Z `cdml r lGi+ls^�k�`c^�b%f r {!k�l_b�f=b%f¦Z r ^adml_b%f%�eÅ�f_^ rg�'r Z&i+pnf%��j�Z�i�^af�� r b%f_^Cb r
^ r dmj%^t{!f,i;f'b r ^a`cl r {adgfhpc| r ^�b r oxk!^ r k!f'b%fh{[fh{Nj�{�j�qls^t`nfh{��3j r {!fhpc`cdm`nk�ls^tl_ZÚ{ r j¤^ r dmj%^t{!f,l_�3j r p r �xj r pc| r ��fh{�{ r
pc| r i�^�f_i;f_^adm`cfho�ls^�f�Z r pc|�f_^Cp�j�dg^�f%� r k�l_ozk!f�f¨i�^�f9� r b%f_^ �3j�l_ozk!f¨f�dgfho�{�j+Z `cb%f_^Cb%f¤^ r dmj%^a{!f¨i;f'b r ^a`cl_Ze�
lsi�qfh{ j+ZÖoNqj�Z r ^�f�b r k!^al_o�{al(�ds�f r { y r Z } {�j�d r b+`cb�l_{m� r oxk r o�b r ^ �3j r f¨fhj%k!^�f�i+ls^ak�`cdm`ni+l_oxk r b%f¨i�^�f'd r {�{!fÊqr
dgfho � qls� r p��� ptqr ZÔb�`c{�{�f%��dgfhZ&f�l_b r {v�lsf¨b�fh{>i+^�f�� r b%f_^ r {&b r ^ r dmj�^a{!fh{Cl=j+Zä\_^a`�b�qr �_fhpcj�oxk�qls^a`cl'�°i+ls^tl=Z&f_k�`c�4ls^&li+ls^�k�`�dm`ni+l(�ds�lsfeb r i;fh{�{�j�`�b%f_^ r {[b r ^ r dmj%^a{!fh{ r Z�j+Z	\_^a`cb¨dgfhZ�i+ls^�k r {�b r {�dgfho�| r dm`cb+l_{ r oQ�lsf } dgfho � qls� r `c{v�Nqr
y+l_{!k�l_oxk r l_b r �3j�l_b%f¨�xj r*r {�k r {Ck r o�|�l_Z©l_pn\hj�Z l r {!i�qr dm` r b r ^ r k!f_^ao%f%�«��{�k r ^ r k!f_^ao%f�qr o�lsk�j%^al_p r ZÔj�Z
Z&f'b r pnf r dgfho�~fhZB`cdgf%�
��Z j�Z d r o�qls^a`nf�j%k�`cpc`cuvl_o�b%fSl�lsy;f_^ab+ls\ r Z b�l r dgfho%fhZ `cl�\_^a`cbQ�#qr i;fh{�{vq� � r p�i+ls^al>j�Z)dmp�` r ozk r �xj r b r { r w�l

j%k�`cp�`nuvls^�^ r dmj%^t{!fh{�b r p r \hls^[lBf_y�k r o��ds�lsfeb r l_d r {�{�f*l r p r {�i�ls^alBj�Z·ls\ r ozk r �3j r ��lsi/qfh{/pnf'dml_pc`nuvls^/fB^ r dmj�^a{!f%�
o r \_f'dm`cl dgfhZ±j+Z±ls\ r ozk r ^ r i�^ r { r ozk�l_oxk r b%f b%fho�f b%f&^ r dmj%^a{�f%��ÕÝdgfho�{�j+Z `cb%f_^v�'b r oxk!^ r b�`c� r ^a{!fh{�^ r dmj%^t{!fh{
{ r Z r p�|�l_ozk r {v� r {�dgfhpc| r fG�3j r pc| r f_� r ^ r d r leZ r p�|%f_^N^ r pcl(�ds�lsf r oxk!^ r dmj�{!k!f r y r o r �¬q� dm`nf r l_pnf'dmle{�j�l*k�ls^ r �¡l
i+ls^al rg�'r dmj%k�ls^�o r {!k r ��Õöi�^�f9� r b%f_^�b%f>^ r dmj%^a{!f>k�l_Z�y�qr ZÑy+j+{�dml r {adgfhpc| r ^v�'b r oxk!^ r k!f'b%fh{�fh{�{!fhpc`cdm`ck�l_ozk r {�b%f
^ r dmj%^t{!f%��l_{Nf_� r ^ak�l_{S�xj r p�| r {v�lsfG`cozk r ^ r {�{�l_oxk r {m�G6 r i r o�b r o+b%f*b�fFZ f3b r pcf r dgfho�~fhZB`cdgf¦j%k�`cp�`nuvl_b%f%�;lsi�qfh{Sl
j%k�`cp�`nuvl(�ds�lsf�b%f/^ r dmj%^a{!f�l_pn\hj�ZBl r {�i�qr dm` r b r i+ls\hl_Z r oxk!fSoxj+Z lNZ&f r b+l/fhj�y r ZÝ{�`n\ho�` � dmlsk�`n�_fNi+ls^al[l_Z�y�l_{#l_{i+ls^�k r {&qr�r � r k�j�l_b%f%�#� �3r Z&i�pnfh{#b r i�ls\hl_Z r ozk!fh{��3j r i;f'b r Z�{ r ^�{�fhpc`cdm`nk�l_b%fh{#i r pcfh{#i�^�f9� r b%f_^ r {�b r ^ r dmj%^t{!fh{
{m�lsf �sl_pnf_^ r {�Z&fho r k�qls^a`nfh{ r \hls^al_oxk�`cl_{/b r j%k�`cpc`nuvl(�ds�lsf&�¡j%k�j%^tl�b�fh{�^ r dmj%^t{!fh{�b%f {!fhp�`cdm`nk�l_oxk r {m�� dgfhZ i+j%k�l(�ds�lsf r Z®\_^t`cb$dgfhZ&f¨j�Z®k!f3b�föqr j�Z l�qls^ r l=o%f9�4l'� r l r dgfho�fhZ `cl=\_^a`cbÝqr j�Z lÊqls^ r l¤Z l_`c{
^ r d r oxk r l_`co�b�l>b r oxk!^�f�b r pcl'� � {a{�`cZe� r {!�¯f_^h�dgfh{�o�l>lsi�pc`cdml(�ds�lsf&b r {!k r i+ls^al_b�`c\hZ l�o%f��¡j�o�dm`nfho�l_Z r ozk!fCb%f�\_^a`cb
l_`co�b+l r {!km�lsf r Z·{ r j r {!k�qls\h`nf*`co�`cdm`�l_p�� � i r {�ls^[b r�rg� `�{!k�`n^ r Z±`�Z&i+p r Z r oxk�l(�ds�f r { r l_pn\hj�o�{�^ r {�j�pnk�l_b%fh{v��l_`co�b�l
oQ�lsf«k r Z fh{,j�ZBl�{!fhpcj��ds�lsf r ZÐi�^�f'b�j��ds�lsf«o�l�dgfhZ�j�o�`�b�l_b r � � { i�^t`co�dm`ni+l_`�{>{!fhp�j��ds�f r {Bb r { r oz�_fhpn�'`cb�l_{B{m�lsf
b r {�dg^t`nk�l_{ r dgfhZ r oxk�l_b�l_{[lsy+l_` � f%�

|�ýØþ Q5��npr��w�Vs��V����R=s���Q5���Z��r
Õ � fhZ&i+j�k�lsk�`nfho�l_p � f } f_iª��� W �Ni r ^tZ `nk r �3j r {�`nk r {F`co�b r i r o+b r ozk r {,{ r j�o�l_Ze����f_^aZ l_o+b%f�j+ZÐ\_^a`�bQ� �
Z r k�qls��f_^al*j%k�`cpc`nuvl_b+l�qr j�ZBlBdgf3f_i r ^tlsk�`n�4l_{Nb r dgfhZ&i+ls^�k�`�pc|�l_Z r oxk!f,b r ^ r dmj%^a{�fh{m��Å�ls^alB\hls^tl_ozk�`n^Ny r o r �¬q� dm`nfh{
lFk!f'b%fh{�fh{�{a`nk r { r oz�_fhpc�3`cb�fh{So%fe\_^a`cb¨b r ��f_^aZ l>w�j�{!k�l'��f � f } f_i$`coxk!^�f'b�j%uCj�Z­Z r dml_o+`c{�Z&fe�3j r i r ^aZ `nk r�¡`B�/dgfhoxk!^�fhpcls^SlF�xj+l_ozk�`cb+l_b r b r ^ r dmj%^a{!fh{�pnf'dml_`c{N�3j rCr {!km�lsfG{ r o�b%feb r {�k�`co�l_b%fh{NlsfF\_^a`cb r �¡`c`B��dgfhozk!^afhpcls^�l
�3j�l_ozk�`�b�l_b r b r ^ r dmj�^a{!fh{�b%f&\_^t`cbFf_y�k�`cb�lCi r pnf {a`nk r �
Õ)Z r dml_o�`c{aZ&f*j�k�`cpc`nuvl_b%f¢qr f r {�dml_pnfho�l_Z r ozk!fFi�^�f_i;f_^adm`cfho�l_p	��å�Ã!½tå'½sÃ ë À�½s¾�Ásè�'Øã4Y3ÁsÃaæ*ãm¼ZY'æaÄsâ'è À�¾0�7�t��² r {!k r
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Z r dml_o�`�{�Z&f%�'dml_b�l�^ r dmj%^a{!f�i;fh{�{�j�`�j�Z l>b r k r ^aZ `co+l_b�l��3j�l_oxk�`cb�l_b r b r k�`�d�î r k�{m� r dml_b�l�j�{�j�qls^t`nf�^ r d r y r j�Z
b r k r ^aZB`co�l_b%f�oNqj�Z r ^�f¤b r {!k r {&k�`cdaî r k�{m�¥��ZÔdml_b�l�{!fhp�`cdm`nk�l(�ds�lsf%��f«j�{�j�qls^a`cf r Z&i+^ r \hl¨j�ZÔoNqj�Z r ^af¨b r {!k r {
k�`cdaî r k�{>o�l¦{�j%y+Z `�{�{m�lsfeb�lelsi+pc`�dml(�ds�lsf%�eÕÑl_pc\_f_^a`nk�Z&f¦{ r y+l_{ r `cleo+lei�^�f_i;f_^_�ds�lsfGb�l¦�xj�l_oxk�`cb�l_b r b r k�`cd�î r k�{
i;fh{�{�j�q� b�l�dml_b�l[lsi+pc`cdml(�ds�lsf��3j r b r { r w�l/l_d r {�{als^°f/^ r dmj�^a{!f r fNoNqj�Z r ^af/k!f_k�l_p'b r k�`cd�î r k�{ rg� `c{!k r oxk r {�^ r � r ^ r oxk r {
l r p r i+ls^alCb�ls^�i+^a`nf_^a`cb+l_b r { �l_{�lsi+pc`cdml(�ds�f r {m��Ù r w!lG��l&{!fhZBl&b%fh{�k�`cd�î r k�{/b�l_{�lsi+pc`�dml(�ds�f r { r Z rg�3r dmj°�ds�lsf r_���fh{[k�`cd�î r k�{�l_pnf3dml_b�fh{Ni+ls^al*l,lsi+p�`cdml(�ds�lsf/������{�dml_pnfho+l_Z r ozk!fei+^�f_i;f_^adm`nfho�l_p�{�`n\ho�` � dmlB�3j r l*lsi+pc`�dml(�ds�lsf����sl_`
^ r d r y r ^ � �w� �Êb%fh{�^ r dmj�^a{!fh{�b�`�{!i;fho�q� � r `c{m�Å�ls^�k r b%fh{>k�`cd�î r k�{&b r dml_b�l¤j�Zäb%fh{�{�`nk r {>i+ls^�k�`�dm`ni+l_oxk r {�qr b r {!k�`co�l_b+l¦lsf¤\_^a`cbQ� � i�^af_i(f_^h�ds�lsf r oxk!^ r
r {!k r { r fCk!f_k�l_p�b r k�`cd�î r k�{�b�fC{a`nk r i r ^aZ `nk r f&dgfhozk!^�fhp r b%f �xj+l_ozk!f&b%fh{�^ r dmj�^a{!fh{�{ r ^+ql&j�k�`cpc`nuvl_b%f�i r pnf�\_^a`cbQ�� i+ls^�k�`n^�b%fh{�k�`cdaî r k�{�b r {�k�`co�l_b%fh{�lsf&\_^a`�b,i;f_^�i+ls^ak r b r k!f3b%fh{�fh{�{�`nk r {Bqr i;fh{�{vq� � r p(k�l_Z>y�qr ZÚl&dg^a`�l(�ds�lsf b%fh{k�`cdaî r k�{ b%f � f } f_i��$��{!k r {Ck�`cdaî r k�{B{m�lsf�b�`n�'`cb�`�b%fh{ r oxk!^ r fh{&{�`nk r {Co%f�Z&fhZ r oxk!f«b�l¨dg^a`cl(�ds�lsf�b%f � f } f_i�� r
b r � o r ZÑfB�xj+l_ozk!fBb�fh{�^ r dmj%^a{�fh{�b%f \_^a`�b r {!k�ls^v�lsf,b+`c{!i;fho�q� � r `c{�i+ls^al&j+Z±{�`nk r �Õ � f } f_i qr j�ZÑk!^alsy+l_p�|%f&i+`nfho r `c^�f�lsfBi�^�f�� r ^�\hls^al_ozk�`�l_{�o%f r {�dml_pcfho�l_Z r oxk!f,b r {�`ck r {�dgfhZ&i+ls^�k�`cp�|�l_b%fh{
j%k�`cp�`nuvl_o�b%f�j+ZÊZ&f'b r pnf r dgfho�~fhZ `cdgf%�°��ozk!^ r k�l_oxk!f%�hfNZ&f'b r pnf/j�k�`cpc`nuvl_b%f[oQ�lsfGqr {�j � dm` r oxk r Z r ozk r ô rg� q� � r pxi+ls^all_Z>y+` r oxk r {�b�`�o�~l_Z `cdgfh{°dgfhZ&fCj�Z�\_^t`cb dgfhZ¶l_{�dmls^al_dgk r ^9q� {!k�`cdml_{�dgfho�{�`cb r ^al_b�l_{°i;f_^�o�qfh{�dgfhZ&f�`cozk r ^ r {�{�l_oxk r {m�
ÕÊ�¡lsk!fBb r f&k�`cd�î r k/j%k�`cpc`nuvl_b�f�oQ�lsf { r ^�dgfho�{�j�ZGq� � r p;fhjFk!^al_o�{!� r ^�q� � r p;k�`n^tl�b r p r dmls^al_dgk r ^�q� {!k�`�dml_{�`cZ&i;f_^�k�l_oxk r {
b r j�Z l¨Z&f r b�l'��Õ·�¡lsk!f¨b r l¨b�`�{!k!^a`ny+j+`¬�ds�lsf¦b%fh{�k�`cdaî r k�{ { r ^&� r `nk�l¨o%f¤Z fhZ r ozk!f«b+l=dg^a`�l(�ds�lsf«b%f � f } f_i
r o%\ r {�{al l&i�^�f_i;f_^_�ds�lsf b�f&\_^a`cbFl �3j r fh{�i+ls^�k�`�dm`ni+l_oxk r {�k r ^v�lsfBl_d r {�{�f%��Ù(�lsfBo r d r {�{�qls^a`cl_{�o r \_f3dm`�l(�ds�f r { r oxk!^ r
k!f'b�l_{�l_{�i+ls^ak r { r oz�_fhpc�3`cb+l_{�i+ls^alCb r dm`cb�`c^ r {�k�l b�`n�'`c{m�lsfCb%fh{�k�`cdaî r k�{m� � `co�b�l'� r {�{al o r \_f'dm`cl(�ds�lsf i�^ r dm`�{�lC{ r ^
^ r i r k�`cb�lCl dml_b+l l_b�`¬�ds�lsf fhjG^ r Z&f;�ds�lsf,b r j�Z]i+ls^�k�`�dm`ni+l_oxk r o%f � f } f_i��
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� Â�ÃtÀ�Ä � Ã!¼ZYxÀ ë æa¼ ë â'Ã!æ��m½sÃ :°½s¿/å�â ë Á ë À¡½_¾�Ásè�»�¼t½s¾�½s¿ # ��ì�� � � ���¤qr j�Z l¦ls^a�xj+`nk r k�j%^alei�ls^alef={aj%i;f_^�k r �l
r dgfho%fhZ `�l/dgfhZ&i�j%k�l_dm`nfho�l_p r ZÊ\_^a`cb�{�� ï�����ÕN{�dgfhZ i(fho r ozk r {�b�l/ls^a�xj+`nk r k�j%^al/{m�lsf�j�Z�\ r ^ r ozk r b r o r \_f3dm`�l(�ds�lsf� ë Ã!ÁhÄzæC¿ Ás¾(Á��xæmÃV�t�(j�Z]dgfho4w�j�ozk!f,b r i�^�f_k!f'dgfhpnfh{ r � Å=*¬{�b r o r \_f3dm`�l(�ds�lsf r j�Z±{ r ^��3`�b%f_^�b r o r \_f'dm`cl(�ds�lsf%�
Õ \ r ^ r oxk r b r o r \_f'dm`cl(�ds�lsf�qr fedmpc` r oxk r ì_� � � ������p r j%k�`cpc`cuvlBl_{ � Å=*¬{�b r o r \_f3dm`cl(�ds�lsf¨ì�� � � �öi+ls^al

`coxk r ^als\h`n^�dgfhZ�fh{�{ r ^a�3`cb�f_^ r {/b r o r \_f3dm`cl(�ds�lsf r o r \_f3dm`cls^�fel_d r {�{�fGl,^ r dmj%^a{!fh{�lsfeZ r o%f_^Sdmj+{!k!fFi(fh{a{vq� � r p��6[f�pcl_b%f�b%f�i+^�f�� r b%f_^�b r ^ r dmj%^a{�fh{m�hfS{ r ^��'`cb%f_^#b r o r \_f3dm`cl(�ds�lsf�qr j�Z�ls\ r oxk r �3j r o r \_f'dm`cl r � r o�b r f�l_d r {a{!f
lsf¤^ r dmj%^a{!f%�=��p r k r ozk�l¨Z l � `cZ `nuvls^�l=j�k�`cpc`cb�l_b r b�f=^ r dmj�^a{!f r i�^�f9� r ^Cp�j�dg^�fh{�lsf¨{ r j�b%fho%f%�¤��p r j%k�`cpc`nuvl
i;fhp�q� k�`cdml_{�b r i�^ r �dgf=b r � o�`cb+l_{�i r pnfGb%fho%f¦b�fG^ r dmj%^a{�f%���3j r i;f'b r Z­{ r ^>\hj�`cl_b�l_{�i r p�lFf_� r ^�k�l r b r ZBl_o�b�l
b%f${a`c{!k r Z l'� Õ�{&i�^�f_k!f'dgfhpnfh{ r � Å	*.{,b r o r \_f'dm`cl(�ds�lsf�b r � o r Zûl_{&^ r \_^al_{ r �¯f_^aZBlsk!fh{ i+ls^al$l�k!^�f'dml«b r
dgfhZ l_o�b�fh{ r Z r o�{als\ r o�{ r oxk!^ r f \ r ^ r ozk r b r o r \_f'dm`cl(�ds�lsf,b%f dmp�` r ozk r�r j�Z±{ r ^��'`cb%f_^�b r o r \_f3dm`�l(�ds�lsf%�
Å�ls^al=�3`�lsy+`cpc`nuvls^Sl¦\ r ^m~r o�dm`cl¤b r ^ r dmj%^a{!fh{>y+l_{ r l_b�l r Z®Z f3b r pcfh{ r dgfho�~fhZ `�dgfh{m�#l¤ì�� � � �­qr `co+{ r ^a`cb�l

o�l&ls^a�3j�`nk r k�j�^alCb%fC\_^a`cbedgfhZ&f j�ZÑk!f'b%f¦� ï9����Ù(�lsf l_b�`cdm`nfho+l_b%fh{ �l&ls^a�xj+`nk r k�j%^alCb r � o+`cb�l�l_{�lsi+pc`cdml(�ds�f r {�b%fh{j�{�j�qls^a`nfh{m�#f«ZB`cb�b�p r ×�ls^ r j%k�`cp�`nuvl_b%f r fh{&\ r ^ r oxk r {,b r ^ r dmj�^a{!fh{ pnf'dml_`c{m���¯f_^tZ l_o�b%f�j�Z l � Ã¬ávâ3À ë æ ë â'Ã!Á�Äxæ
Â�ægÃ��æg¾(¼mÀ�Á*Äxæ_��æ�¼vâ3Ãtãg½sãCæg¿©Â�ÃtÀ�Ä4ã��[Á4ãmæaÁhÄhÁ¦æm¿Ñ»�¼a½s¾�½_¿�À�Ás�(Z&fh{!k!^al_b�lBo�l � \hj%^alBïx�² r {!k�lSls^a�3j�`nk r k�j�^al'�h�xj r qr l�dgfhZ i(fh{a`¬�ds�lsfSb�lSì�� � � �$dgfhZªl�ls^a�3j�`nk r k�j�^al[i�^�f_i;fh{!k�l[i+ls^al[f�\_^a`cbC|%f4w rX�
�°f¤\ r ^ r ozk r b r ^ r dmj%^a{�fh{>i�l_{�{�l¦l¨{ r ^Cj�ZÖdgfhZ&i;fho r oxk r b r j�ZÖZµqfhb�j�pcf¦Z l_`nf_^Cb%f¨{�`c{!k r Z l'��f�Ã!ægãg½sâ'Ã!¼tæ
çgÃ!½D[hægÃ7��*¬ozk r ^to�l_Z r oxk r ��f�^ r {!fhj%^ad r y�^�f_î r ^ qr dgfhZ&i;fh{!k!f�b r dm`co+dgf r oxk�`cb�l_b r {Fpvqf_\h`cdml_{và«j�Z³ls\ r oxk r b r
dgfhoxk!^�fhp r b r lsi+p�`cdml(�ds�f r {����m½zç�¼a½s¾ ë Ã!½sè�Á��3æg¾ ë �t�'j�Z¶dgfho�{ r pc| r `c^�f�b r/r {�dml_pnfho�l_Z r oxk!f�� ãg¼ZY%æ�Äsâ'ècæ�ÁhÄV3�À¯ãg½sÃf�t��j�Z
rg� i+pnf_^al_b%f_^ b�f¤\_^t`cb����_Ã7À¡Ä�æ�]gå�è�½_Ã!æmÃV�t��j�ZÖ\ r ^ r oxk r b r o r \_f3dm`cl(�ds�f r {�� ë Ã¬ÁzÄzæ=¿ Ás¾�Á��3ægÃf� r j�ZÔls\ r oxk r b r
Äzæ.å�è�½ # ¿Bæm¾ ë �!Äzæ.å�è�½ # ¿Bæm¾ ë Á��xæm¾ ë �[�  j+l_o�b%f�f[y�^�f_î r ^�^ r d r y r l/{�j%y+ZB`c{�{m�lsf�b r j�Z l/lsi+pc`cdml(�ds�lsf%�sfNls\ r ozk r b r dgfhozk!^afhp r b r lsi+pc`�dml(�ds�f r {�l_o+l_pc`c{�l
l�lsi�pc`cdml(�ds�lsf r {!fhpc`�dm`nk�l�j�ZÊZ lsi r l_Z r ozk!f[b r {aj�l_{�k�ls^ r �¡l_{�i+ls^al�^ r dmj%^a{!fh{�lsf[dgfho+{ r pc| r `n^af�b r�r {�dml_pcfho�l_Z r oxk!f%�
Õ dgfho�{ r pc| r `n^�f*^ r i�^ r { r oxk�lel*i;fhp�q� k�`cdml,b rCr {�dgfhpc|�lFb r ^ r dmj%^t{!fh{Nle{ r ^�j%k�`cpc`nuvl_b+l i r pnf*y�^�f_î r ^v� q��i(fh{a{vq� � r p��
¡�¢i£¥¤�¦4§©¨D£¥ª?«v¦~¦\¬�­(®v¯©¤�£�¤�®v¬�¦�°±¦\¯²ª�¦\³´£´¯�¤�¦~µX¦�¬�¦~¦�³´¶4°zµD®·¤�¦X¸³;¹¦\¶~£´°»º4¬�¯²«·ª�µV¶�«·£´°»ª�£¥¬�£´¼v³´¶;¼(¤�¬�¦;«·¶;ª�£´°¾½�¿,À·Á0¿´Â\Ã
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!�`c\hj%^alBïxà�Y[Z l ls^a�3j�`nk r k�j�^al&b r \ r ^v~r o�dm`cl,b r ^ r dmj%^t{!fh{ r Z±\_^t`cb�{�f_^a` r oxk�l_b�lCy+l_{ r l_b�l r Z r dgfho�fhZ `cl¦� ï��

i;f_^ rg�3r Z&i�pnf%�Qi�^a`nf_^t`nuvls^/fh{N^ r dmj%^a{!fh{�dmlsi+lsu r {�b r i�^�f�� r ^Sj+ZÒZ r o%f_^Sdmj�{!k!fefhj¨j�Z�Z r o�f_^[i+^alsumfei+ls^alFl
rg�'r dmj��ds�lsf,b r j�Z lCk�ls^ r �¡l'�
��ZÊi;fh{�{ r b%fh{�^ r �3j�`c{�`ck!fh{�b�l/k�ls^ r �¡l'�_f[dgfho�{ r pc| r `n^�f[b r�r {�dml_pnfho�l_Z r oxk!fSdgfhZ�j�o�`cdml } { r dgfhZÝf rg� i+pcf_^al_b%f_^

b%fN\_^a`cb��h�xj r pnf'dml_pc`nuvl[^ r dmj�^a{!fh{#�3j r {�lsk�`c{!�¡lsu r Z�fh{°^ r �xj�`�{�`nk!fh{�b�lNlsi+pc`cdml(�ds�lsfSo�f�\_^a`cbQ��Y/Z lN� r u/pnf3dml_p�`nuvl_b%fh{
fh{>^ r dmj%^a{!fh{v��f=\ r ^ r oxk r b r o r \_f'dm`cl(�ds�f r {$qr,r o+dmls^�^ r \hl_b%f¨b r b r {�dgf_y�^a`n^ r o r \_f'dm`cls^�f=dmj�{�k!f¤b�l rg�3r dmj°�ds�lsf
b�l_{&k�ls^ r ��l_{*o r p r {m��i;fh{�{�`n� r p�Z r ozk r ^ r { r ^��sl_o�b%f } fh{Bl_oxk r dm`ni+l_b+l_Z r ozk r � � i�qfh{Bl«b r � o�`¬�ds�lsf�i;f_^ i+ls^ak r b%fdgfho�{ r p�| r `n^�f�b rFr {�dml_pnfho+l_Z r ozk!f�b r fho�b r l_{&k�ls^ r �¡l_{ b r � r ZÐ{ r ^ rg�3r dmj�k�l_b�l_{m��f«ls\ r ozk r b r dgfhozk!^afhp r b r
lsi+pc`�dml(�ds�f r { r o�dmls^�^ r \hl$ls\ r ozk r {*b r b r i+pnf9ò3Z r ozk b rer � r k�`n�sl_Z r oxk rGrg�3r dmj�k�ls^,l_{&k�ls^ r �¡l_{m��dgfho�{�j�ZB`co�b%f¤fh{
^ r dmj%^t{!fh{m�� ì�� � � � lsk�l_dml�f¨i�^�f_y+p r Z l¦\ r ^ r o�dm`cl_p�b%f r {!kvq� Z�j�pnf �l¤i+ls^�k�`cdm`ci+l(�ds�lsf r b�f¤\hl_o+|%f«b r l_d r {�{!f�i;f_^
i+ls^�k r b%fh{�j�{�j�qls^t`nfh{>o�f¦\_^a`cb�� � fhZ&föqr i�^�f_i;fh{!k�l¦lsi r o�l_{�j�Z l¤ls^a�3j�`nk r k�j%^tl'� rg� `c{!k r l=i(fh{a{�`ny+`cp�`cb�l_b r b r
`co�{�k�l_o�dm`vql } pcl r Z­b�`n� r ^t{!fh{�Z&f'b r pnfh{ r dgfho�~fhZ `�dgfh{m��l_b r �3j�l_b%fh{Sleb+`n� r ^ r ozk r {�d r o�qls^t`nfh{m�C6[leZ r {�Z lF��f_^aZ l'�
fh{�i+^�f_y+p r Z l_{�f_i r ^al_dm`cfho�l_`c{�`co r ^ r ozk r { �l_{/{�j�l_{�`�Z&i+p r Z r oxk�l(�ds�f r {�{m�lsfBi(fh{�k r ^�\hl_b%fh{m�
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Õ�²/`cZ ^�f3b } ìÒqr j�Z){�`�{!k r Z lSi�ls^al>l>Z&f'b r pcls\ r Z r/rg�'r dmj��ds�lsf&b r lsi�pc`cdml(�ds�f r {�b r �sls^�^ r b+j%^alSb r i+ls^4~l_Z r k!^�fh{
r Z	\_^a`cb+{C�óºs���>��p r i;fh{�{�j+`�j�Z	^ r {!fhj%^ad r y�^�f_î r ^S`�Z&i+p r Z r oxk�l_b%fF�xj r j�k�`cpc`nuvl*Z r dml_o�`c{aZ&fh{Nb r o r \_f3dm`�l(�ds�lsf
i�^�f_i;fh{!k!fh{�o�lCì�� � � ���¡b r {�dg^a`nk�l�o�l�{ r �ds�lsf&º3� õ �t��{aj%i;f_^�k�l_o�b%f r {adml_pnfho�l_Z r oxk!f&b r lsi+p�`cdml(�ds�f r {�y+l_{ r l_b%f r Z
i�^alsumfh{ r dmj�{�k!fh{m� � `cozk r o°�ds�lsfGb%fF^ r {!fhj%^ad r y�^af_î r ^=qr i+^�f�� r ^Sl_d r {�{�f¦lF�xj�l_`�{��xj r ^[Z `�b�b�p r ×�ls^ r i�^ r { r oxk r {
o%f&\_^a`�belsk!^alv�#qr {[b+l o r \_f'dm`cl(�ds�lsf,dgfhZ·{ r jGb%fho%f%�� ls^t�xj�`ck r k�j%^al r Z©dml_Z l_b+l_{�b�f=y�^af_î r ^Cb�f=²[`cZ&^�f'b } ì´qr Z&fh{�k!^al_b�l¤o�l � \hj%^al�U3�¨��p r qr dgfhZ&i;fh{!k!fb r j+Z ë Á4ã\[��mÁsÃ7¿CÀ¯¾0�«æm¾0�_À�¾(æ��¡í±!����t��j�Z r {�dml_pnfho+l_b%f_^>�3j r �¡lsuBl¦b r {�dgf_y r ^�k�lGb r ^ r dmj�^a{!fh{m��o r \_f3dm`�l(�ds�lsf
r¤r {�dml_pnfho�l_Z r oxk!fÅ���$æ ë ÁX'¥"�¼ZY'æaÄsâ'ènæmÃV�t�Nj�Z´b r {!i+l_dt|�l_oxk r �/lsk�j�l_b%f_^ r {��!ÄsÀ�ãØå'Á ë ¼(Y'ægÃ$Ás¾(ÄµÁh¼ ë â�Á ë ½_Ãaãv� r b r
ls\ r oxk r {�i+ls^tl&\ r ^ r o�dm`cls^/l rg�3r dmj°�ds�lsf,b�l_{�k�ls^ r ��l_{/o%fh{�^ r dmj%^t{!fh{m�� fhZ f*i+^�f_i;fh{!k!f*o+lFì�� � � ���;f r {�dml_pnfho+l_b%f_^Sb%f*y�^�f_î r ^�i;fh{�{�j�`�j�Z	dgfho�{ r pc| r `n^�f,b r>r {�dml_pcfho�l_Z r oxk!f
Ó �xj r i;fh{�{aj�`�fh{�l_pn\_f_^t`nk�Z&fh{Nb r�r {�dml_pnfho�l_Z r oxk!f*ÓÊ�Qj�Z rg� i+pnf_^al_b%f_^�b%f*\_^a`cbGÓ �xj r �¡lsu&lFb r {�dgf_y r ^�k�l
b%fh{�^ r dmj%^a{!fh{�Ó r j�Z±\ r ^ r ozk r b r o r \_f3dm`cl(�ds�lsf%�;�3j r�r � r k�`n�sl_Z r ozk r�r oxk!^al r ZÒdgfhozk�lsk!fedgfhZ·fh{/{ r ^��3`�b%f_^ r {
b r o r \_f3dm`cl(�ds�lsfCb%fh{°^ r dmj%^a{!fh{m��Õöb r {!i+l_dt|�l_ozk r/r fh{�lsk�j�l_b%f_^ r {�{m�lsfS^ r {�i(fho+{�qls� r `c{°i;f_^�`�o�{!k�l_pcls^#ls\ r oxk r {�o%fh{
^ r dmj%^t{!fh{�{ r p r dm`nfho+l_b%fh{�i+ls^al�f Z&fho�`nk!f_^tl_Z r ozk!f b+l_{�k�ls^ r ��l_{��3j r { r ^v�lsf rg�'r dmj%k�l_b�l_{v��ÕÊô+j � f&b r l(�ds�f r {/o%f
{�`c{�k r Z l�qr Z&fh{!k!^tl_b%fBo�l � \hj�^al ð3�
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!�`c\hj%^al2U3à � ls^a�3j�`nk r k�j%^al r Z·dml_Z l_b�l_{/b%f ²/`�Z&^�f'bFy�^�f_î r ^>�óº4�

Õ y�^af_î r ^Cqr j%k�`cpc`cuvl_b%f[lsk!^tlv�#qr {�b r dmpc` r ozk r {°²[`cZ&^�f'b } ì��zÕN{°dmp�` r ozk r {#i(f'b r ZÝ{ r ^°� r ^�^al_Z r oxk�l_{#b r dg^t`cl(�ds�lsf
l_j%k!fhZµqlsk�`�dml¦b r lsi�pc`cdml(�ds�f r {�b r �4ls^a^ r b�j%^aleb r i+ls^4~l_Z r k!^afh{m��Z r dml_o�`c{�Z&fh{�b r dgfhoxk!^�fhp rBr Z&fho�`nk!f_^al(�ds�lsf=fhj
fhj%k!^al_{�lsi+pc`cdml(�ds�f r {�b r { r ox�_fhpn�3`�b�l_{Qi r pnf�j�{�j�qls^t`nf%� � k!^al��#qr {�b r {!k r {�dmpc` r oxk r {[qr i;fh{�{vq� � r p���l_ptqr Z�b r�r � r k�`n�sl_Z r oxk r{�j%y�Z r k r ^�l_{�lsi+pc`cdml(�ds�f r {�i+ls^alS{ r ^ r Zª^�f'b�l_b�l_{#o�fS\_^a`cbQ�xb r � o�`n^�^ r {�k!^a`¬�ds�f r {#^ r pclsk�`n�sl_{�l�i�^tlsumfh{ r dmj+{!k!fh{��3j r`co%ô�j r o�dm`cls^v�lsf&lC��f_^aZ l dgfhZ f f r {�dml_pnfho+l_b%f_^/{ r p r dm`nfho�ls^+qlCfh{�^ r dmj%^a{!fh{m�� i r {�ls^�b r�r {!k�ls^���f_^al[b%f r {�dgf_i;fNb%f[k!^alsy+l_pc|%f[b%f/²[`cZ&^af3b } ìC��i+ls^al/l r � r k�`n�slNj%k�`cpc`nuvl(�ds�lsf[b r j+ZÊ{�`�{!k r Z l
dgfhZ&f r {�{ r �Cqr o r d r {�{�qls^a`�l¤j+Z l=Z f r b�l r Z r dml_o�`�{�Z&fh{Cb r \hls^al_oxk�`cl�b r { r j¢��j+o�dm`nfho�l_Z r oxk!f%�#dgf_y�^al_o°�dml_{
r i�ls\hl_Z r ozk!f r oxk!^ r l_{,i+ls^�k r { r oz�_fhpc�3`cb+l_{Bo�l_{*o r \_f'dm`cl(�ds�f r {m�÷Õ­²/`cZ ^�f3b } ì�{ r i+^�f_i��f r l�ls\hj�ls^ab�ls^Fl
Z lsk�j%^t`cb�l_b r b r k r dmo%fhpcf_\h`cl_{�b r b�`co�| r `c^�f r p r k!^s~fho�`cdgf i+ls^tlC^ r {!fhpn� r ^ r {�k r i�^�f_y�p r Z l'�°Y/ZBl&� r uSk r o�b%f r {!k r
i�^�f_y�p r Z l�^ r {!fhpn�'`cb%f%�%j�ZBlCi(fh{a{�`ny+`cp�`cb�l_b r b r `�o%�¯^tl }�r {!k!^aj%k�j%^tl>i�ls^alC�3`�lsy+`cpc`nuvls^ r {!k�l j�k�`cpc`nuvl(�ds�lsf¢qr l&dg^t`cl(�ds�lsf
b r j�Z±y+l_o�dgf%��f$Â�Ã7À¡Äv�/Á_¾y[9�(b�`c{!k!^a`cy+j�q� b%f�lsk!^alv�#qr {Nb r `co�{!k�`ck�j�`¬�ds�f r {�i+ls^�k�`�dm`ni+l_oxk r {�o%f \_^a`cb«�ó�9���

|�ýcü Q5��R��X��S=oxTfs~}�����ox�
� r dgfho%fhZ `cl�\_^t`cb¢f_� r ^ r d r j�ZÔp r �3j r l_o�`cZBl_b%f_^ b r {!fhpcj°�ds�f r {&i+ls^al¨i�^af_y+p r Z l¤\ r ^ r o�dm`�l_p�b%f«l_d r {�{!f�lsfh{
^ r dmj%^t{!fh{ r Z­j�Z	\_^a`�bQ� � i r {�ls^Sb r { r ^�j�ZBl*lsy;f_^ab+ls\ r Z�^ r d r oxk r o�l�qls^ r lGb�lFdgfhZ&i�j%k�l(�ds�lsf r Z�\_^a`�bQ�Qfh{
i�^a`�Z r `n^�fh{ r {!��f_^_�dgfh{�w�ql dgfhZ r �dml_ZÒl&Z&fh{!k!^tls^�^ r {�j+pnk�l_b%fh{ r lsi;fhoxk�ls^/b�`n^ r �ds�f r {m�
Y[Z®l_{�i r dgk!f¤l¦{ r ^�o%f_k�l_b%föqr �3j r �°lsi r {als^>b r rg� `c{!k�`c^ r Zäb�`c� r ^a{!fh{�Z f3b r pcfh{ r dgfho�~fhZ `cdgfh{�i;fh{�{vq� � r `c{ r

j%k�`cp�`nuvl_b%fh{ r Z­fhj�k!^al_{«qls^ r l_{�b�ledgfhZ&i+j�k�l(�ds�lsf¢���vº4����l_{�lsy;f_^ab�ls\ r o+{�j%k�`cp�`nuvl_b�l_{�o�ledgfhZ&i�j%k�l(�ds�lsf r Zä\_^a`cb
kg~r Zª{ r ^ r {�j�ZB`cb%f �l_{��3j r j%k�`cpc`nuvl_Z÷j�Z l[Z&f r b�l'� � j%k�`cp�`nuvl(�ds�lsf[b r j�ZBl/Z&f r b�l/��lsu�o r d r {a{�qls^a`nfNZ r dml_o�`c{aZ&fh{b r dgfhoxk�lsy+`cpc`nuvl(�ds�lsf%�3b r lsk�`n�'`cb�l_b r {�y+l_o�dQqls^t`cl_{m�hdgf_y�^al_o°�dml_{ r { r \hj%^al_o°�dml'����{!k r {°Z r dml_o�`�{�Z&fh{m�zo�fNd r o�qls^a`nf�b�l
dgfhZ&i+j�k�l(�ds�lsf r Z±\_^t`cbFk�l_p�dgfhZ&f,b�`c{�dmj%k�`�b%f%�%`cZ&i+pc`�dml_Z¶o+l&o r d r {�{�`cb+l_b r b r b�`c� r ^a{�l_{�\hls^al_oxk�`cl_{/dgfhZ&i+p rg� l_{
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!�`n\hj�^al ð3à�Õ÷ô+j � f b r l(�ds�f r {[o%f ²[`cZ&^�f'b } ì]�óº9�

Ó lsfBZ r o%fh{�lsk�j�l_p�Z r ozk r Ó b r { r ^ r ZÚf_y�k�`cb�l_{v�� {�{�`cZG�hi+ls^al_b%f � l_p�Z r ozk r � r o��3j�l_oxk!f�l_{�lsy;f_^ab�ls\ r o+{#i+ls^al�lSdgfhZ&i+j%k�l(�ds�lsf r Zª\_^a`�b �xj r j%k�`cpc`nuvl_Z } { r b�l
r dgfho%fhZ `�l \_^a`cbFi+^�f_i��f r Z } { r l&^ r {!fhpc� r ^/�3j r {!km�f r {[o r d r {�{�qls^a`�l_{�i+ls^alBlBj%k�`cp�`nuvl(�ds�lsf b r \_^a`�b�{�|%f4w r � r pcl_{�kg~r Z
{�j�l,j%k�`cpc`cuvl(�ds�lsfB^ r l_p�`cox�3`clsy�`cpc`nuvl_b�lCo3j�Z·��j%k�j�^�f i�^+qf � `cZ&fBi r p�l o r d r {�{�`�b�l_b r b r fhj%k!^al_{[k r dmo%fhpcf_\h`cl_{Nl_`co�b�l
oQ�lsf$b+`c{!i;fho�q� � r `c{v�u*¬{�{!f�oQ�lsf�`cox�sl_pc`cb�l=f r {!��f_^_�dgf r Z&i�^ r \hl_b%f%� Å�f_^3qr Ze��i+ls^al$l�^ r {!fhpcj°�ds�lsf$b%f«i�^af_y+p r Z l
o�l«dgfhosw!j�oxk�j%^al$lsk�j�l_p���{m�lsf�k�l_Z�y�qr ZÏo r d r {�{+qls^a`cl_{B{�fhpcj��ds�f r {B�3j r i+ls^�k�l_ZÐb+l«{�`cZ&i�pc`cdm`cb�l_b r ��dgfhZ³Z r o%fh{\hls^al_oxk�`cl_{ r |�`ci�qf_k r { r {�ZBl_`c{���^al_dml_{m� � p7qr ZÖb r i r ^aZB`nk�`n^SlG^ r l_p�j%k�`�pc`nuvl(�ds�lsf=b r \_^a`cb�{>o%f¦i+^ r { r oxk r � r {�k�l_{
o%fh{°i r ^aZB`nk�`n^a`cl_Z÷dgfhZ r �dmls^�lSb r {�dgf_y+^a`n^#l_{�`�Z&i+pc`cdml(�ds�f r {°{�f3dm`cl_`�{ r fh{°i�^af_y+p r Z l_{°b r dgf_^a^ r ozk r {�b�l�j%k�`�pc`nuvl(�ds�lsf
b r \_^a`�b�{ r Zäpcls^a\hl r {�dml_pcl'�*��{!k�le�'`c{m�lsf�qr `cZ&i;f_^�k�l_oxk r ��Z r {�Z fG�xj r oQ�lsf¦{ r w�lGl_`co�b+l*l¦b r j�Z�\_^a`�b�dgfhZ
k!f'b%fGfei;f_k r o�dm`cl_p°i;fh{�{�q� � r p�b�lGj%k�`cp�`nuvl(�ds�lsfGb r Z r dml_o�`�{�Z&fh{SZ l_`�{�{!f � {!k�`cdml_b�fh{m� � `co�b�l'��{�fhpcj��ds�f r {S{�`�Z&i+p r {i;f3b r Zª{ r ^�dgfhox� r o�` r oxk r {�k�l_Z>y�qr Z¶i+ls^alSlS�¯f_^aZBl(�ds�lsf>b r \_^t`cb�{°i;f_^°i+ls^�k r b r `co�{�k�`nk�j�`¬�ds�f r {#�3j r oQ�lsf>i;fh{�{�l_Z
b�`c{�i(f_^�b r k!f3b+l�lC`co��¯^al }�r {�k!^aj%k�j%^al>o r d r {�{�qls^t`cl�i+ls^alClCdg^a`cl(�ds�lsf b r j�Z¶\_^a`cbF�3j r j�k�`cpc`nu r Z r dml_o�`c{aZ&fh{�dgfhZ&f
b�`co+| r `n^�f r p r k!^4~fho�`�dgf&fhjef*ì[^a`�b7Æ�l_o%î��

Ç Ç�P/L V=È TCÌ WP/È#Ì
� i�qfh{�l�b�`c{admj�{�{m�lsf�b+l_{��3j r {!km�f r { r ox�_fhpn�3`�b�l_{�o+l�dg^a`cl(�ds�lsf r ��j�o+dm`nfho�l_Z r oxk!f>b r j�Zª\_^t`cbBb�l�i r ^a{!i r dgk�`n�slSb%f
l_d r {�{!f>lsfh{#^ r dmj%^t{!fh{°i;f_^°i+ls^�k r b%fh{�j�{�j�qls^a`cfh{m�_�¯fh`%lsi+^ r { r oxk�l_b%f�j�Z�p r �sl_oxk�l_Z r ozk!f�b�l_{#{!fhp�j��ds�f r { rg� `c{!k r oxk r {
|%f4w r � � i r {als^�b r rg� `c{!k�`n^ r Z�b�`n� r ^a{!fh{ r {!�¯f_^h�dgfh{�Z l_b�j�^�fh{So�lF^ r {�fhpcj��ds�lsf¦b%f=l_{!i r dgk!fGf_i r ^al_dm`nfho�l_p#b�fGj�{!f
b%f¤\_^a`cbQ� rg� `c{!k r j�Z l=b r � dm`�~r o�dm`�l¤o r {!k r {CdgfhZ©^ r {!i r `nk!f=l¨pc`�b�ls^>b r ��f_^aZ l¤b�`co�~l_Z `�dml r l_b�lsi�k�lsk�`n�sl¤dgfhZ
f�l_d r {�{!f«lsfh{C^ r dmj�^a{!fh{�i;f_^>i+ls^ak r b�fh{�j+{�j�qls^a`nfh{�o3j�Z©d r o�qls^a`nf¨dgfhZÔl_{&dmls^al_dgk r ^�q� {�k�`cdml_{ b r j�ZÖ\_^a`cb r Z
i�^�f'b�j��ds�lsf%�
� i�^a`co+dm`ni+l_p�i�^�fhZ r {�{al&o�l&�¡l_dm`cpc`nk�l(�ds�lsf b r {�k r l_{!i r dgk!f%�+�3j r k!^alsu�b�`c� r ^a{�l_{�fhj%k!^tl_{��4l_oxk�ls\ r o�{/k�l_Z�y�qr ZG�

qr l r dgfho%fhZ `cl¤\_^a`�bQ��ÕN{ r {!��f_^_�dgfh{ rg� `c{!k r oxk r { o r {!k�l¤��^ r oxk r � r oxk!^ r k�l_ozk!f%��km~r ZÔi�^af_i(fh{�k!f¨l¨dg^a`�l(�ds�lsf«j�Z l
{!fhpcj°�ds�lsf«dgfhZ&i+p r k�l r b r � o+`nk�`n�sl¦i+ls^tl=f�i+^�f_y+p r Z l'��f¨�3j r l_{&k!f_^ao+l�b r Z l_{�`cl_b+l_Z r ozk r dgfhZ i+p rg� l_{Ci+ls^all�{�j�l r � r k�`n�sl¤j�k�`cpc`nuvl(�ds�lsf�|%f4w r �u6 r �'`cb%f �l�dgfhZ&i+p rg� `cb+l_b r,r \ r o r ^al_pc`cb�l_b r b r {�k r � rg� `c{!k r l¨o r d r {�{�`�b�l_b rb r oQ�lsf=lsi r o+l_{�b�`c{�dmj%k�`c^N{�fhpcj��ds�f r {�b r {!k r i;f_^�k r �3`�{�l_o�b%fFfG�¡j%k�j%^�f%��Z l_{�k�l_Z>y�qr Zä�'`clsy+`cp�`nuvls^[lsy;f_^ab+ls\ r o�{
�3j r ^ r {!fhpn�sl_Z	f*i+^�f_y+p r Z lB^ r l_p�b%fh{�j�{�j�qls^a`nfh{[|%f4w r �Qf_y%w r k�`n�sl_o�b%f%� r Z�l_pn\hj+ZÒZ fhZ r ozk!f%� r �_fhp�j�`n^Ni+ls^alFl
{!fhpcj°�ds�lsfBdgfhZ&i+p r k�lBb%f&i�^�f_y+p r Z l'�
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É È=ÊvÈ�O�ËÈ�L V Ë X Ì
���7��b+`c{!k!^a`ny�j%k r bQ� o r k�{�`nk r �#|xk!k!i�à �V� ×�×�×�� b�`c{!k!^a`cy+j%k r bQ� o r k � �
� õ ����ozk!^af_i+`cl&{�`nk r �#|xk!k!i�à �V� ×�×�×S� r ozk!^af_i+`cl'� dgfhZ � �
�ó¸9�Cñ¦ò3\_^a`cbe{�`nk r ��|zk!k!i�à �V� b+{�ds� j%�¡dg\%� r b�jQ�óy�^ � Z>ò3\_^a`cbQ�
� ¹s�&Ù%��íz*�{N|%fhZ r Ù'`ck r �#|zk!k!i�à �V� { r k�`clsk�|%fhZ r � {�{ap��óy r ^�î r p r ò_� r b�j � �
�óº9�CÌCÍ�Î�Ï�Ð�Ñ·Ò?Ó=ÔwÕ/Ö×Ô�Ø�Ù�Ú�Ú7Ï	Ô=Û5Ö$Ô
Ï�Ó�Ü�ÝGÞBÜ?Ü�Ú�Ô	ß�Ö � dgfhZ&i+j%k�lsk�`nfho+l_p r dgfho%fhZ>ò¦��f_^/\_^t`cb¦dgfhZ&i�j%k�`co%\
l_o+bS`nk�{�`cZ i+p r Z r oxk�lsk�`nfho�`coNk�| r ²/`cZ ^�f3b } ì�^ r {!fhj%^ad r y�^�f_î r ^v�0àQâ ë â'Ã�æ�Â�æg¾;ægÃ!Á ë À¡½_¾�:°½s¿/å�â ë ægÃ�" # ã ë æm¿>ãá à�Â_:i"Vâ2ã%½sâ'Ã7¾�Ásèiäfåæ� õXWVWhõ �t�°� W �'�4ç�� W ï9¹%�

�ó�9�jØ�Ï?Î�Ð�Ò?Ù�è0Ï	Ô/Ì�Ö$Ô/Ï�Ó�ÜéØ�Ù�Ú�Ú7Ï	Ô�Û�ÖÔì[^a`�b7Æ�l_o%î�à � ì[^a`�b � dmdgfhj�ozk�`�o%\�Ù r ^a�3`cd r { � ^ada|�`ck r dgk�j%^ r��ì � Ù � ����f_^�b�`c{�k!^a`ny+j%k r b*{!ò'{!k r Z {/{�|�ls^a`co�\Cl_o+be`cozk r \_^tlsk�`nfhoQ�=*¬o ê+ë ë Y � â3ã ë Ã¬ÁsènÁ4ã7À¡Ás¾p:°½s¿/å�â ë ægÃì"(¼mÀ×'
æm¾�¼tæ�:°½s¾·�mæmÃ!æm¾�¼tæ á � :i"?:iê+íeíXîZâ/� õXWVW ¸��¡{�j%y�Z `nk!k r b��,�t�

� ï��jØ�Ù�Ú�Ú7Ï	Ô�Û�Ö$Ô�ÌGÍ�Î�Ï�Ð�Ñ·Ò?Ó=Ô�Õ/Ö$Ô�Ï�Ó�ÜïÝCÞBÜ?Ü�Ú�Ô�ß�Ö � o r dgfho%fhZ�ò&b%^t`n� r oC^ r {!fhj%^td r Z l_o�ls\ r Z r oxk�ls^adt|�` }
k r dgk�j�^ r �¯f_^°dgfhZ&i�j%k�lsk�`nfho�l_p'i;f�× r ^°\_^a`cb+{m�0*¬o % ¾ ë ægÃ7¾�Á ë À�½s¾�Á_èi:°½s¾��vægÃ�æg¾(¼tæN½s¾2ð�ÁsÃ!Ásè�ènæmè�Ás¾�Ä�1�À�ã ë ÃtÀ�çgâ ë æaÄð�Ã¬½�¼tæ7ãtãtÀ�¾0�òñ(æ�¼(Yz¾�À�ámâ+æ7ã�Ás¾�Ä � åhå�è À�¼aÁ ë À�½s¾%ã�� õXWVWVW �t�

��U9�jØ�Ù�Ú�Ú7Ï	ÔxÛ5Ö$Ô7ÌCÍ�Î�Ï�Ð�Ñ·Ò?Ó=Ô7Õ/Ö$Ô�ÝCÞBÜ?Ü�Ú�Ô�ß�Ö×Ô7Ï�Ó�Ü ó�è�Òiô�õ�Þ×Ó�ö?÷7ÎwÔ7ø�Ö%��dgfho%fhZB`cd�Z f3b r p�{���f_^�^ r {�fhj%^ad r
ZBl_o�ls\ r Z r oxk�l_o�b>{�da| r b�j�pc`co�\�`co�\_^a`cb�dgfhZ&i+j%k�`co�\%�iñ�Y'æ�ã%½sâ'Ãt¾(Ásè�½´��:°½_¾�¼mâ'Ã7Ã!æm¾�¼ # Ás¾�Ä5:°½s¿/å�â ë Á ë À�½s¾�ùð�Ã¬Áz¼ ë À�¼tæCÁs¾�Ä »	]7å%æmÃtÀ�æg¾(¼tæ á :z:�ð�»iâ5� õXWVWhõ �t�

�óð9��ú�û�ÞB÷7Ó	Ô=Ì/ÖwÌ�Ö¦Â�ÃtÀ�Ä�:°½s¿/å�â ë À�¾0�eù��$ÁD[9À�¾0� ë Y'æ¦Â�è�½zçaÁsè % ¾��7Ã¬Ásã ë Ã7â%¼ ë â'Ã!æ,Á���æaÁsè À ë$# ��ü�`cp r ò_� õXWVW ¸ ��k!fy r i�j%y+pc`c{a| r b��t�_da|Q�;� õ } � ^tda|�`nk r dgk�j�^ r f_��l_o � fhZ Z r ^tdm`cl_p+��ozk r ^�i+^a`c{ r 6 r {!î3k!f_i¦ì[^a`cbQà�í�| r ��oxk!^�f_i+`cl
Ù'ò3{!k r ZG� � �sl_`cpclsy+p r lsk/|zk!k!i�à �V� \_^t`cb õXWVWhõ �óf_^�\ � �

��� W ��ú�ÞBÎ�Ó�÷�Ô
ýþÖ×Ô
Ï?Ó�Ü ÿuÏ�Î � Ù����+Ò	Ô��EÖ/í�| r dgfhZ i+j%k�lsk�`nfho�l_p � f3f_i�à�ìNlsk�| r ^a`co�\Bdmpcj�{!k r ^t{�`coxk!f,l,Z r k�l }
dgfhZ i+j%k r ^v�w*¬o�ð	ðz"��x"+ð�1�ð
	 ���2" # ¿/å'½sãtÀ�â3¿ �¬�vð_ð_ðf�t�

���_�7��ú�ÞBÎ�Ó�÷�Ô�ý Ö$Ô�Ï�Ó�ÜæÿuÏ�Î � Ù��
�0Ò�Ô��EÖ#Õ[i r o*ìN^a`cbQà � j�{ r ^ } d r ozk!^a`�d/lsi�i+^�fhl_da|*��f_^�\_^t`cbBdgfhZ&i�j%k�`co%\%��*¬oäfî ë YE" # ¿/å'½4ãtÀ�â'¿­½s¾9:°½s¿/å�â ë ægÃ � Ã¬¼(YzÀ ë æa¼ ë â'Ã�æCÁs¾�Ä
�SÀ �VY2ð/ægÃ×�g½sÃ7¿ Ás¾�¼7æ�:°½s¿/å�â ë À¯¾+��� õXWVW �·�t�
��� õ ��ú��e÷yÏ�Î���Ï7è�÷7ÎwÔ7óiÖ¯�s��bQ�0�$ÁsÃ\[hæ ë '��[Á4ãmæaÄ2:°½s¾ ë Ã!½sè ù � ð�ÁsÃ!ÁhÄsÀ �_¿»�m½sÃ
1�À¯ã ë Ã7À�çmâ ë æaÄH��ægãg½sâ'Ã!¼tæ � è¯èn½v¼aÁ ë À¡½s¾+�ü�f_^tpcb=Ù'dm` r oxk�` � ds�Q�vð_ð_�3�
���v¸9��ú � Ï��Zõ�Ò���Ñ·õ�Þ¥Ô���Ö×Ô��	ÒiÑ�è�÷7ÎwÔ��·Ö$Ô��2Ï�Î�Ò?Ó�Þ$ÑfÔ���Ö$Ô��2÷xÑvÑ�÷��0ÐHÏ�Ó	Ô�úGÖ$Ô�ÿuÏ?Î+è�Þ×Ó=Ô�óiÖ$Ô_ó�ÐHÞ×è�û=Ô±ý Ö$Ô

Ï?Ó�Ü���Ù�÷xô�õi÷�Ô�óiÖ � ^ r {!fhj%^ad r Z l_o�ls\ r Z r ozk�ls^adt|�`nk r dgk�j%^ r ��f_^�Z r k�l_dgfhZ&i+j%k�`�o%\ {�ò3{!k r ZB{m� *¬o
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