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Ø ceb'bJd�Ç�a k�Å�d Ø aJÙ�Ú2a�Û Ø k�ÈgÜ�ÝPb'bJÞ�ß
k�d�hxb Ø Ä i�d�àgd�i6Ùâá�ß
Ø bJÛgk'k Åãd�hPäeÙ�å�å Ã±Ä b�æNç è§hPé�é�h Ý�ê<ëPì	æ¹å Ã±Ä b�æOç í�d�a�hPì4ì�ß
Ø bJÛgk'k Åãd�hPäeÙ�å�å Ã±Ä b�æNç í�d�a�hPì�æ¹å Ã±Ä b�æOç è§hPé�éîh Ýxê�ëjì4ì	ß
k�d�hxb Ø Ä i�d�àgd�i6ÙªÉ§ß
Ø bJÛgk'k Åãd�hPäeÙ�å�å Ã±Ä b�æNç í�d�a�hPì�æ¹å Ã±Ä b�æOç hji¶Å Ä hxì�ì�ß
Ø bJÛgk'k Åãd�hPäeÙ�å�å Ã±Ä b�æNç hPi4Å Ä hxì�æïå Ã±Ä b�æNç í�d�a�hxì�ì�ß
k�d�hxb Ø Ä i�d�àgd�i6Ù�Ý�ß
Ø bJÛgk'k Åãd�hPäeÙ�å�å Ã±Ä b�æNç è§hPé�é�h Ý�ê<ëPì	æ¹å Ã±Ä b�æOç hPi4Å Ä hxì4ì	ß
Ø bJÛgk'k Åãd�hPäeÙ�å�å Ã±Ä b�æNç hPi4Å Ä hxì�æïå Ã±Ä b�æNç èghjé�é�h Ý�ê<ëPì�ì�ß
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k�Å�Æ4Ç Å¿Å�é bJhPÇ¿è§dxÙ�å¹Ú Ã±Ä bJÞ�æ�Úç í�d�a�hPÞ�æ�ë�ÜOñ§á�æ�ò�ÜOá§áPì	ß
k�Å�Æ4Ç Å¿Å�é bJhPÇ¿è§dxÙ�å¹Ú Ã±Ä bJÞ�æ�Úç èghPéîé�h Ýxê�ëgÞ�æOá�ÜOá�ò�æ4É§Ü�ò§óxì	ßô
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����������� D'H D�K D � DX� D�� Dp�A�
ªKk(blsJkfxqir�ZkFp�wZb{sJir~�ofb x xqw{mrk��®~�b5s(ef��s(wZ��eqir~�bZ�Kiv�ZkOd&efmrz�urknmQj^ofb{mrkãu�~�b<ir�ZkOkJ¹XjZuvk�mvmr~�oybeq�^o|}fkfxXs�eqb@�lk>�ZkJÅ{bZkn�@efm�Í

x  o I	D ¯ E � �w  D � ¯´G�Zk(uvk � �w ~�mKiv�Zk<Ê�k(uvoq¶csJoyuruvk�sJirk��¡d&efmrz/sJofbh}yof��wXir~�ofbÄp�wZb{sJir~�ofbÀp�ofu8urk��f~�ofb/oqp·~�bTirk�urknm`ibTw{d®�^k(u o �d|àgÛ§Æ�_¿Æ4Ç¿è�h Ï Û§é í¿Æ�Çehxa'ÛjbJÆ�hPi Õ�j Å¿i�Ûgk'Æ4Û§Ç
§O�Zk jle|iQivk(uvb³Å{bl�X~�b{�5ef���yofuv~°iv�Zd�b`w{mQiO�Xknmrs(ur~��^k��¨s(ofwZ���³j^oqivk(bTir~�eq����g&��knef�&ivoLeLsJoyd®�Z~�¶b{e|ivofuv~�ef�{kJ¹XjZ��oymr~�ofb+�:§O�Zk8bTw{d®�^k(uFoqp»s��Zk�d5~�s�eq�¸mQ�Z~�p²iGsJofd<�Z~�b{e|iv~�oyb{mV�yohk�m·w{j¡eqj{jZuro�¹h¶~�d&e|ivk(��g/iro@iv�Zk5jlo|´Fk(u�ofpViv�Zk&bhwZd®�^k(u�ofpF�X~�m`iv~�b{�fwZ~�mQ�leq�Z��k&mQjZ~�b{m�xË´G�Z~�s��½p�ofu>e@mQj{~�bmQgXmQirk(d mQw{s��/eymO��gXmr~�bZkyxX~�mK��efur�ykf�

wµgÄjZuvw{�Xk�byi w{mQk®oqpDir�{urknmQ�Zoy���Z~�bZ�lx{�Zo|´Fk(}yk(unxXir�{k>�Zu�eqb{s��ZknmKofp7iv�Zk<mrk�efuvs�� �Qiruvk(k��s(eqbÀ�lk5mQk�}fk�urk���gÄjZuvwZbZk��+x^´G~�ir� e¨s(ofuvurknmQj^ofb{�Z~�bZ�¨~�b{s(urknefmrk>~�bÀkJ¹XknsJwXiv~�oybÀmQj^k(kn�º���KbefmvmQ~��fbZd5k�byi¤´G�Z~�s�� p±eq~���m8iv�Zk5ir�Zuvk�mr�Zoy���Àirknm`i�m¤´G~����·bZofi¤�^k&uvkJivef~�b{k��º�&§O´Fo¡p�oyurd&m8oqpir�Zuvk�mr�Zof���X~�bZ�©equvk@e�}|ef~���eq�Z��kfÍÄeq�{mrof��wXivk@efb{��urk���eqir~�}fkf���K�{mrof��wXivk@ir�Zuvk�mr�Zof���X~�bZ� ´G~����efs(s(k(jXiKe5d&efmrz&uvk�mrjloyb{mQkyx q w xZ´G�Z~�s��Ä��~�k�mG´G~�ir�{~�b@�f~�}fk�b¡��~�dL~�ivm�Í
q wX� [ q w [ q wp�
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´G�Zk(uvk q w6� ~�m®ir�Zk¡��o|´Fk(u®ir�Zuvk�mr�Zoy��� p�oyu<uvk(�y~�oyb ofpK~�bTivk(uvk�mQi o efb{� q wX� ~�m>iv�Zk¨w{jZjlk�uir�Zuvk�mr�Zof���¨p�ofuGuvk(�f~�ofb¡oqp:~�bTivk(uvk�mQi o ��Gk(��e|iv~�}ykGir�Zuvk�mr�Zoy���X~�bZ�®irk(����m·iv�Zk j{uroy�fu�eqd ivo<s(ofd5j{equvkKd&efmrzLurknmQj^ofb{mrk�mV�lk(i`´µk�k(bi`´µo jloy~�bTi�m5~�b�i`´Fo s(ofbh}foy��}yk���uvk(�y~�oyb{mLoqp ~�bTirk�urknm`in¼F~�p8ir�Zk@}|eq��wZk�m&efurkÄbZofi&mr~�dL~���equk(bZoywZ�f�+x+ir�Zk³eymrmr~��ybZd5k(bTi¤´G~����·�^kLuvk�b`knstivk��º�&ÆZoyu¤i`´µo@uvk(�y~�oyb{m1ofpF~�bTirk�urknm`inx o eqb{���hxir�Z~�mKs(efb¡�^k�kJ¹XjZuvk�mvmrk��Äefm�Í m � qK� [ q w [�m � qK�
´G�Zk(uvk"m � efb{� m � equvk<p±eystivofu�m �hg	´G�{~�s��©d&efmrz/urknmQj^ofblmQk q � ~�m�d®w{�°iv~�jZ��~�k��½iro/�Xk�ur~�}fkir�Zuvk�mr�Zof���¡}�ef��w{k�mFp�ofuKs(ofd5j{efur~�mQoyb¨´G~�ir� q w �
Ñ d�hxb Ø Ä g�d�à§d�i�k
§O�Zk¡j^k�efz��XkJÅlbZ~°iv~�oyb{mL~�b�e½mrjZ~�b�mrgXm`ivk(d j{eqiQirk�urb�irk(���Oir�{kÄmrk�efuvs���j{uroy�fu�eqd¦´G�{~�s��jlkneqzXm³ivo�k(¹Xjlknsti¡~�b�iv�Zk©mQj^k�sJiru�eZ�®;Vefs��Ãjlkneqz��XkJÅlbZ~°iv~�oyb�s(ofd5jZuv~�mrk�m¨oqp<e�mQk(i¡oqpmQjZ~�b{mGs(ofbTiruv~��{wXir~�bZ�Liro5iv�{e|iKj^k�efz^�DÆ{ofuKe&Ó ` mrj^k�stivurw{dÄxlmQw{s��@e5�XkJÅlbZ~°iv~�oyb@´G~����+��oToyzmQoydLk(ir�Z~�bZ�5��~�zyk iv�Z~�m(Í
sJuvoymvm jlkneqz E\FOF !8��gfx ª ef��jZ�le jZuv~�d5k R x F !8��gfx ª ef��j{�{e R x F !8��gfxå  ef��j{�{e ROR ¼
�1m¡k�efs����ZkJÅ{bZ~�ir~�ofbÃ~�m¨urknef��~�b+xK~�i¡~�m¡ey�Z�Xk���ivo�e �{����:�ÁåÇ�Ét����§O�Zk�urk	~�m¨e�ofbZk(¶ýivoq¶ofbZk®s(ofuvurknmQj^ofbl�Xk(b{s(k¤�lk(i`´µk�k(bÄir�Zk<jlkneqzÄ�XkJÅ{b{~°iv~�oyb{mK~�b@ir�Z~�mK��~�m`i¤eqb{�¡ir�{k®sJoybT}yof��}fkn�urk��f~�ofb{mGofp·~�bTivk(uvk�mQi8�X~�mrs(w{mvmQkn�@~�bÀmrk�sJir~�ofbÀÓ{� Ñ � �½�j{ef�fk#?�vq¯t� ÆZofu8mQd&ef���:mQj{~�bÀmrgXm`ivk(d&mmQw{s��@efmO�y��gXs(~�bZk�efb{�@eq��eqbZ~�bZkfxX~�iK~�m7/yw{~°ivk>efs(s(k(jXi�eq�Z��k8iro&�Xkneq�+´G~�ir�/eq���ºj^k�eqzXmO~�bÄir�Z~�m��~�m`iLmQ~�d®wZ��ivefbZk(oyw{mr��gy��wFwXinxDefm¤iv�Zk¨bhwZd<�lk�u>oqpGj^k�eqzXm®�fuvo|´Km(x7mQo	�Xohknm�ir�{k³d5k(d5ofuvgsJofblmQwZd5jXiv~�oyb+x7�lkns(eqwlmQk5iv�Zk¨sJoybh}fof��}fkn�	uvk(�y~�oyb{m¤oqpG~�byivk(uvk�mQi�p�ofu>knefs��©j^k�eqz½bZk(kn� iro�lk@zfk�jXi5~�b�dLk�d5ofuvgf��§O�ZknmQkÄurk��f~�ofb{m®ivefzfk¡wZj�i`ghjZ~�s(ef����g�ZZ�@?\F/iroþ?	Â/�hgTirknm(��ÆZofunxmre�gyx7e/��k(wlsJ~�bZkfx:ofb{k³d5~��y�yiL�lk¡��ohoyzT~�bZ�@p�oyu<Ó-?Äj^k�efzXm(x:´G�Z~�s���sJoywZ����iveqzyk&wZj�ivo ý �Â/�hgyivk�m���§O�Z~�m8´G~����:��k�ey�/iro@mr´FefjZjZ~�bZ�{x¸eqb{�À�Zk(blsJk<iro@e¨mr~��ybZ~°Å^s(eqbTi¤�Xk(�yuvey�Ze|iv~�oyb/~�bjlk�uQp�oyurd&eqblsJk¤ofbÄd&eqbhg³d&efs��Z~�bZknm(�ÆZwZurir�Zk�urd5oyurkyx{��oToyzh~�bZ�¡e|i5�qÁ²Á^s��{k(d5~�s�eq�7mQ�Z~�p²ivm8~�m1´OefmQirk(p�wZ���1acb/iv�Zk<��k(wlsJ~�bZk<s�efmrkfxp�ofu5kJ¹Zeqd5jZ��kfxµ´G�Zk(b�ofb{kÄ��ohofzXmLe|i5ir�ZkÀ I¡ j{��efbZk�mLoqp¤e½ª¤ G FªG¶Q G¢¤£T¥¬mQj^k�sJiruvwZd@xir�Zk�urk¤equvk8e®��~�d5~°ivk��ÄbhwZd®�^k(uOofp%�Q��~�b{k�m��>oqp7jlkneqzXmVir�{eqiGs�eqb¡�lk8p�ofw{b{�¨s(ofuvurknmQj^ofb{�Z~�bZ�iro@ªM¡�s��Zk(d5~�s(ef�7mr�Z~�p²ivm�x+eqb{�/�{k(b{s(kfx+e³��~�dL~�irkn�ÀbhwZd<�lk�u ofpµmrk(b{mr~��{��kLs��Zk(d5~�s(eq�:mr�Z~°p²i�mp�ofuK I¡VxXªM¡�efb{�³ªM¢½mrjZ~�blm(�.£��Zk�b¨��oToyzh~�bZ�<~�bTivo>ir�{k� �¢½jZ��efbZk�mµoqpºiv�Zk¤mQj^k�sJiruvwZd@xT~�i´µoywZ���¡�^k¤mrk(blmQ~��Z��k ivo5��~�d5~°iGiv�Zk>mQknequ�s��&iroLiv�Zk>ªM¡�efb{�Äªa¢�s��Zk(d5~�s(ef�¸mr�Z~�p²ivmKef��uvk�ey�Xgp�ofwZb{�+x{eqb{�¡ofb{��gÄmQknequ�s��¨o|}fk�uFir�Zk8p�wZ���Ëu�eqbZ�yk1p�oyuOir�Zk< �¢�s��Zk�d5~�s�eq�+mr�Z~°p²i�m(�
ç Ûe¤ Ñ d�hxb Ø Ä gãd-à§d�i4k\ÿ Ûgb'äÆZofuKir�Zk>uvk�eymQoyb{mFd5k(bTir~�ofbZkn�/eq�^o|}fkyxXir�Zk<sJofblsJk(jZiKoqp:ir�Zk³ÉJ���q�r�h¥	Á��p[��(ÁZ´OefmO~�bTiruvoq¶�Xw{sJkn�À~�bTiro¨ir�Zk5jZuvof�yuvefdÄ��§O�Z~�m¤m`ivuveqirk��fg@�Zuvk�eqzXm wZj	iv�Zk&mQknequ�s��	~�byivoÄe¨bhwZd®�^k(u¤oqpm`ivk(j{mOoyuF��k(}yk(��m(�.£�~�ir�Z~�b	e<�f~�}fk(b@mrk�equ�s��³��k(}yk(��xXofbZ��g¨eL��~�d5~°ivk��ÄbhwZd®�^k(uGofp»j^k�efzhmOefurkmQknequ�s��Zk��¨p�ofun�¦£��Z~�s��Äj^k�efzXmKequvk�mQknequ�s��Zk��³p�ofu1eqiO´G�{~�s��/mrk�equ�s��Ä��k�}fk(�º~�mK�Xk(irk�urd5~�bZk���Tg³ir�Zk�j{eqiQivk(uvb¡Ål��ky�
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§O�ZkGjlkneqzLj{e|irirk�urb&mrk�equ�s��5e|iVe��y~�}yk(b5mQknequ�s��<��k(}yk(�Z´G~����ljZuvoh�Zw{sJkKefb&~�bTirk�urd5kn�X~�eqirk��~�m`i¤oqpµurknmQwZ��ivm��M;Veys��	urknmQw{�°i8~�bÀir�Z~�m8��~�m`i¤´G~����D�^k<wlmQkn�/iro¡�fk�bZk(u�e|ivk<e¨mrkJi¤oqpµuvefbZ�fknm(xofbZk<p�ofu¤k�eys��½mrjZ~�bÀ~�bÀiv�Zk&mQjZ~�b½mrgXm`ivk(d@�<§O�{k<u�eqbZ�yk>p�oyu¤e¡�f~�}fk�b½mrjZ~�b½~�m¤s(eq��sJw{��eqirk���Tg<ivefzh~�bZ�¤iv�Zk1s(ofuvurknmQj^ofb{�Z~�bZ��s��Zk�d5~�s�eq�{mr�Z~�p²iµ}|eq��wZkGp�uvofd�ir�Zk urknmQwZ��i�xTeqb{�Liv�Zk(b³s(ofdL¶jZwXir~�bZ�¨e5blequvuro|´��rk(uvuroyuO�{eqb{�j�LefuroywZb{�¡ir�le|iK}|eq��wZkf�µa�p:ir�Zk®mrjZ~�b/�Xohk�mGbZofiKgfk(i1�{e�}fkeqb¨eymrmr~��ybZk��¨s��Zk(d5~�s(eq�¸mr�Z~°p²iO}|eq��wZkfxTiv�Zk1p�w{���ºs��Zk�dL~�s(ef�^mr�Z~�p²iFu�eqb{�fkKp�oyuViv�{e|iOmQj{~�b¨i`gTj^k´G~����+�^k>w{mrk��º�V§O�{k�mrk�uvefbZ�fknmFs(ofb{mQiru�eq~�b¡ir�Zk>mrk�efuvs��@e|iGiv�Zk�bZkJ¹hi1mrk�efuvs��Ä��k�}fk��ý�V§O�hw{m�xe|i1mrk�equ�s��Ä��k�}fk(� r �<Ñ xhiv�Zk>jZuvof�yuvefd s(efbÄwlmQk>s��Zk�d5~�s�eq�Ëmr�Z~�p²i1}|eq��wZk�mOp�oywZb{�/eqi1mQknequ�s����k�}fk(��m Ñ x�?Xx:����� r eym s(ofb{mQiru�eq~�bTivm�xl~�b{mQirk�ey�	ofpVw{mr~�bZ�¡ir�{k®p�wZ���·s��Zk�dL~�s(ef�7mr�Z~�p²i�uvefbZ�fknm(�§O�Z~�mK~�mO~�����w{mQiru�e|ivk��¡~�b/Æ7~��ywZuvk¤Ó{� Ò �
Ñ Û§é�d Ô bJÛjí�i4d�é�k#ÿ>Æ¶a Ä a Ä d Ñ d�hxb Ø Ä g�d�àgd�i Ï ÛgÇ Ø d�Å¿a;Vefs���mrk�efuvs��Ã��k�}fk(��s�eqb��^k©urk��yequ��Xkn��efmÄefstiv~�b{��eym¡e^�`Å{��irk�u���p�ofu¡ir�Zk©uvk�mrwZ��ivmp�uroyd�ir�Zk5��k(}fk��:jZurknsJkn�X~�b{�¡~�i��L�1m8��oybZ�@efm ir�Zk&mrjlknstivuveÄequvkª�rjlk�uQp�knsti��{xº~�b½ir�{k5mrk(blmQkir�{eqiVeq���ZkJ¹Xj^k�stivk��5j^k�efzhmDefurkOjZuvk�mrk(bTiVefb{�Lurknefmrofb{ef�Z��g���equv�fkyx|bZoqiv�Z~�bZ��´G~����Z�yo�´GuroybZ�{�ªKo|´Fk(}fk�u�xn~�pZir�ZkOmrjlknstiruvwZd sJoybTiveq~�b{m»´µkneqz8ofu7d5~�mvmQ~�bZ� jlkneqzXm(x|ef���Tj{equrir~�eq�hefmvmr~��ybZd5k(bTivm´G�Z~�s��5uvk�/TwZ~�urkOiv�Zk�mrkGj^k�eqzXmD´G~����{�^kK��oTm`inxfk�}fk(bLiv�ZofwZ�y�5jlkneqzXmDjZuvk�mrk(bTi·~�b&��eqirk(uµmQknequ�s����k�}fk(��mOd&e�g³�^k>mQw¨§³s(~�k�byiOivo5p�wZ����g¡�ZkJÅ{bZk>ef���+s��{k(d5~�s�eq�+mr�Z~�p²ivmOp�oyuOir�{eqi1mQjZ~�b/mQgXmQirk�dÄ�§Ëo@jZuvk(}yk(bTi iv�Z~�m�jlofirk�byiv~�ef�D��oTmrm¤ofpF~�bXp�oyurd&e|iv~�oyb+xºi`´Fo¡oyjXir~�ofblm�equvk5e�}|ef~���eq�Z��k<p�ofu
�Quvk(��e|¹X~�b{�-��iv�Zk>mrk(}fk�ur~�i`g&oqp7ir�{k>mQknequ�s��+Í
Î qâÛgÇ�©UaâbJd Ø È Ø i�dþbJd�k�c¿i¶a'kÜ³�Fi¤ir�{kLk�b{�½oqpFeÄmrk�equ�s��	��k(}yk(��x+e|p²irk�u¤ir�Zk5��~�d5~�ir~�bZ�u�eqbZ�yk�m��le�}fk¨�^k(k�b��yk(bZk�uveqirk��+x»iv�ZkÄurknmQwZ��ivm<��~�mQiL~�m<bZofuvd&eq����g��Quvk�s(ghs(��kn�P�@¶¤~�ky�k�dLjZir~�k��5¶»iro®d&efzfk1mrj{efs(kGp�ofuVir�Zk urknmQw{�°i�m·�fk�bZk(u�e|ivk��&eqiVir�{k1bZk(¹TiOmQknequ�s��5��k�}fk(���a�p¤d&eqbhg�jlkneqzXm5~�b�iv�Zk/bZk(¹Ti¨mrk�efuvs�����k�}fk��Kequvk¡´Fk�efz�ofu5k(}yk(b�d5~�mvmQ~�bZ�lxViv�Zk(b~�i8~�m8jZuvof�{ef�Z��k>ir�{eqi¤mrofd5kLoqpDir�{k��r�fohoX�P�³eymrmr~��ybZd5k(bTivmKp�ofwZbl�Àe|i8ir�{kLs(wZuruvk(bTimrk�efuvs�����k(}yk(�F´G~����O�lk¡Å{��irk(uvk���ofwXinx·�^k�s(efw{mrk³ir�{k¡jZuvof�yuvefdÛ´G~����F�^kÄwZb{eq�{��k¡iroÅ{bl��ir�{kÄs(ofuvurknmQj^ofb{�Z~�bZ�ÀjlkneqzXm(�©ªKo|´Fk(}yk(unx7ir�ZkÄw{mrk(uL�{efm®ir�Zk@oyjXir~�ofb�ivo mve�giv�{e|i³iv�Zk	uvk�mrwZ��ivm&��~�mQi¨´G~���� bZoqi³�^k	uvk�s(ghs(��kn�ºxO�ZwXi¨jlefmvmQkn��oyb+� acb�ir�Z~�m¨s�efmrkfxiv�Zk<�yohoh�½efmvmQ~��fb{dLk�bTivm ´G~����DmQwZuv}h~�}ykfx^ir�{ofwZ�y�½mrofd5k<mrjZ~�b{m¤d&e�gÄb{oqi¤�{e�}fkLeqbhgs��Zk�d5~�s�eq�»mr�Z~�p²i }|eq��wZknm eymrmr~��ybZk��Äivo&ir�{k(d@�8§O�{k<�X~NT^k�urk�b{sJk<�lk(i`´µk�k(b	uvk�s(gXsJ��~�bZ�efb{�¨b{ofbX¶�urknsJgXsJ��~�bZ�Lmrk�efuvs��¡��k�}fk���mO~�mO~�����w{m`ivuveqirkn�¡~�b/Æ7~��ywZurk�Ó{� A �
Î d�c�a'Ûgé�hPa�Æ Ø hPi4i4È hy_�ª'c¿k�aâa Ä bJd�k Ä Ûgi�_ek-Ü®�1�°ivk(uvb{e|iv~�}yk(��gfx¸~°pVir�Zk5�Xk�mr~�urkn�/jlkneqzXmefurkGjZuvk�mrk(bTiµeqiViv�Zk s(wZuruvk(bTiVmrk�efuvs��&��k(}yk(��xf�ZwXiOd®wls��&´µkneqzfk�uDir�leqb&kJ¹Xj^k�sJirk��+xT~�i~�m·j^oymvmQ~��Z��kKivo®d&eqzykGir�Zk8jZuvof�yuvefd�eqwXivofd&e|iv~�s�eq����g5ef�«b`w{m`iFir�{kKir�{urknmQ�Zoy���5}|ef��wZkyxmro³iv�{e|i8ir�Zk�gÀs(efb	�^k<p�oywZb{�º�<§O�Zk<j{uroy�fu�eqd ~�m¤mrwZjZjZ��~�kn�	´G~�ir� d5~�bZ~�d®w{d¦eqb{�d&e|¹X~�d®wZdÏeys(sJk�jXivef�Z��k uvk�mrwZ��ivmFsJofw{byi�m(xh}h~�e>iv�Zk jle|iQivk(uvb³Å{��kf�Da�iO´G~����ºsJoywZbTiµiv�Zkuvk�mrwZ��ivm��yk(bZk�uveqirk��+x7efb{� ~°pGiv�Zk(uvk¨equvk5iroho@p�k�´�x7uvk��Zw{sJk&iv�Zk&iv�ZurknmQ�{of���Zm(�@§O�Z~�mjZuvoXsJknmrm¤~�m�~�irk(u�e|iv~�}yk5¶1~�pFiv�Zk(uvk³equvk³mQir~����Viroho@p�k(´Ïe|p²ivk(u�iv�Zk&Å{u�mQi®ef��b`w{mQird5k�byinx~�i®´G~����F�lkÄef��b`wlm`ivk����Xo|´Gb©k�}fk(b���o|´Fk(un�Äa�pGiv�Zk(uvk¨efurk5ivoTo½d&eqbhgÀuvk�mrwZ��ivm�x»iv�Zkiv�ZurknmQ�{of���ZmF´G~����+�^k�~�b{s(urknefmrk��º�
YVuroy�fu�eqd �^k(�{e�}h~�ofwZuµ~�mµ�X~UT¸k(uvk(bTinxh�Zk(j^k(b{�X~�bZ�<ofb&´G�Zk(ir�Zk�u·ir�{k1uvk�mrwZ�°i�mVs(ofwZbTiV~�mivoTo5��equv�fk8ofuOivoTo&mrd&eq���ýÍ
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Key:

Search for this peak in the current search level.

This peak is sought in a different search level.

LimitsResults list

Search level  2Search level  1

Search level  0

shift limits from results
Derive a set of chemical

Limits

Results list

Derive
limits
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~²¯ a�pµ~�i>~�m5�c���/Á��|�ý�T�(x+ir�{kLj{uroy�fu�eqd��fk�bZk(u�e|ivk�m d5eymQzÀurknmQj^ofb{mrkL�Z~�mQiroy�fu�eqd&m1p�ofuknefs��®ofp{iv�ZkGjlkneqzXmDefsJir~�}fkOe|i:ir�{kKsJwZuvurk�bTiDmrk�efuvs��®��k�}fk(��xqw{mr~�bZ�8ir�ZkGuvk�mrwZ��ivm:��~�mQi·efmiv�Zkµ�ZeqiveKmrofw{uvs(kf�Ë§O�ZkVjZuroy�fu�eqd s��Zk�s�zXm¸iv�ZkVuvk�mrwZ��ivmËs(ofwZbTi»s(ofbTir~�bhwZofwlmQ��g8�ZwZur~�bZ�iv�Zk&mQknequ�s��Àeqb{� s(efb½efjZjZ��g@ir�Z~�m�eq���foyur~�ir�Zd¬eym¤mQohofb efm8~�i®�XkJivk�sti�m8ir�{eqi¤ir�Zk�urkefurkµiroho¤d&eqbhg>uvk�mrwZ�°i�m(�»a�i·d®w{mQi:ir�Zk�urk(p�ofuvkOd5efzfkOeqbLk�mQir~�d&e|irkOofpliv�ZkObTw{d®�^k(uDoqpuvk�mrwZ��ivm �h�J�Z���(����üGeqiViv�Zk s(wZuruvk(bTiµmQivef�fkGofpºir�Zk8mQknequ�s��+xfd&eqzh~�bZ��iv�Zk eymrmrwZd5jXir~�ofbiv�{e|i eT¯KeqiKir�Zk<k(b{�	oqpDir�{k®mQknequ�s��+xZiv�Zk®d&eq¹h~�d®w{d bhwZd<�lk�u ofp:uvk�mrwZ��ivm1´G~����»�^kp�oywZb{�5eqb{�L�l¯:ir�ZkKuvk�mrwZ��ivm·s(ofwZbTi·�yuro|´Km7��~�bZknequv��g<´G~°iv�5ir�Zk1bTw{d®�^k(u·ofp¸s��Zk�d5~�s�eq�mr�Z~�p²i�s(ofd<�Z~�ble|ir~�ofblmKivk�mQirk��+�>a�i>s��Zk�s�zXm1ir�ZuvofwZ�y�	iv�Zk5�Z~�mQiroy�fu�eqd�wZbTir~��:~°i¤Å{bl�Zme&d&eymQz¡urknmQj^ofb{mrk>}|eq��wZk�iv�{e|i8´G~����Ë�y~�}yk>kJ¹Zeystir��g³iv�Zk®knm`iv~�d&eqirk��	urknmQwZ��ivm sJoywZbTi�xefb{��w{mQknmLir�Z~�m¨eymLir�Zk/b{k(´ ir�Zuvk�mr�Zoy����}|eq��wZkf�ÃÆ7~��fwZuvk	ÓZ� Ñ Z©mr�Zo|´Km5�Zo|´ ir�Z~�m´FofuvzXm(�7�1mvmQwZd5k ir�{eqiµiv�Zk8p�urk'/TwZk(b{s(g&�X~�mQiruv~��ZwXir~�ofb¡oqp+iv�Zk8d5eymQz5uvk�mrjloyb{mrk�mFs(eqb�^k³uvk(jZuvk�mrk(bTirkn�©efm®eÄp�w{b{stiv~�oyb�¸Ë q ¯>ofpFiv�Zk³d&efmrz urknmQj^ofb{mrkfx q xDeqb{� iv�{e|iL´µk´FofwZ���©��~�zyk&iro/Ålb{��e/bZk�´Ï��o|´Fk(u>ir�Zuvk�mr�Zof���©}|eq��wZkfx q �º¹ 5\2¼»$½ �À§O�Zk³~�bTirk(�yuvef�·oqpiv�Z~�mFp�w{b{stiv~�oyb/´µoywZ���¨ir�{k(b@�lkyÍ��¾�¿PÀZÁKÂ�ÃeÄ> ¸» q ¯�� q E Wa0346Ån�WM2¼Å w 2�ÆÈÇ�2�É£��Zk�urk³eystivw{eq�·uvk�mrwZ��ivm<sJofw{byi W 0�4XÅ xDeqb{� k(¹hj^k�sJirkn�©urknmQwZ��ivm<sJoywZbTi W 2¼Å w 2�ÆÈÇ�2�É xefurkµzTb{o|´Gb®}|eq��wZk�m��7£X~�b{s(ka¸Ë q ¯»~�mDe1b{ofbX¶ceqb{ef��gTiv~�s·p�wZb{stiv~�oyb+x|iv�Zk(uvkµ~�m:bZo8�fk�bZk(u�eq�mrof��wXir~�ofb	p�ofu q �º¹ 5z2¼»$½ x+eqbl�/ir�{k<jZuvof�yuvefd Ålb{�Zm¤~�i8�hg	mQivequrir~�bZ�¡´G~°iv�½e¡}�ef��w{k®oqp
q �º¹ 5\2¼»$½ E ZZxZeqbl�¡~�b{s(urk�dLk�bTir~�bZ�5wZbTir~��ºir�Zk>ef�lo|}yk k'/Tw{e|iv~�oyb¡~�mKmve|ir~�mQÅ{k��º�
~�~�¯Fa�p7ir�{k�urknmQwZ��ivmGs(ofwZbTiG~�m¤���n�5É<8&�|Á²Áåx{ir�Zk�jZuvof�yuvefd�d®wZ��ir~�jZ��~�knmOir�Zk¤iv�Zuvk�mr�Zof���Zmp�oyuLef���FjlkneqzXmLefstiv~�}yk¡eqi®ir�{kÄs(wZuruvk(bTi5mQknequ�s�����k�}fk(�F�hg�e/p±efsJiroyu<k'/ywleq�µiro	iv�Zk�XknmQ~�uvk��	bhwZd<�lk�u�oqpFurknmQwZ��ivm��Z~�}h~��Xk��½�hg/ir�Zk&eystirwleq�DbhwZd®�^k(u�ofpµuvk�mrwZ��ivm��<§O�Z~�md&eqzyk�mFiv�Zk<eymrmrwZd5jXir~�ofbÄiv�{e|i ir�Zk>uvk�mrwZ��ivmKs(ofwZbTi1~�mK��~�bZk�efur��g¡�Xk�jlk�b{�Xk�byi8ofb@uvkJ¶s(~�jZuvoXs(ef�^ofpËiv�Zk¤ir�Zuvk�mr�Zoy���¡}|eq��wZkf�·§O�Z~�mGeq���foyur~�ir�{dÏ~�mGoybZ��g¨eqjZj{��~�k��Äe|iOir�{k�k(b{�ofpVe³mQknequ�s��/��k�}fk��ýxlir�ZkLjZuvof�yuvefd �Xohk�m bZofi8s��Zkns�z¡~�p·ir�{k(uvk<equvk�ivoTo³p�k(´ uvk�mrwZ��ivm�Xw{ur~�bZ�Lir�Zk>mrk�efuvs��Ë�:£hghd<�loy��~�s(ef����gfx

q �º¹ 5z2¼»$½ E q ��¹CÊ ¾ ;=Ë ½ W � W 0 ; 5
´G�Zk�urk q �º¹CÊ ¾ ;=Ë ½ ~�mOiv�Zk�ofuv~��f~�b{eq�º��o|´µk�uFir�Zuvk�mr�Zof���Ä}|eq��wZkfx q �º¹ 5\2�»$½ ~�mOiv�Zk>ef�«b`w{m`ivk��±bZk(´1¯<��o|´µk�u<iv�Zuvk�mr�Zof����}|eq��wZkyx)Wa0 ; 5�iv�Zk@d5~�bZ~�d®w{d=eq����o|´µkn��uvk�mrwZ�°i�m&sJoywZbTi�xefb{��W�iv�Zk>efsJirw{ef�ºurknmQwZ��ivmGs(ofwZbTin�
§O�ZknmQk1i`´µo<eq���fofuv~�ir�Zd&m·k�T^knstiv~�}yk(��gLj{wXiOe>p�k(kn�X�{efs�zL��oToyj³~�byivo>iv�Zk8mrgXm`ivk(d@xXeqb{�ivwZurb½~°i>~�bTiroÄ´G�{e|i�~�m¤zhbZo|´Gb½eym8e �Q�leqbZ�f¶��{efbZ�-�¨mQk�ur}yofd5k�s��{efbZ~�mQd�~�b s(ofbTiruvof�iv�Zk(oyurg�irk�urd5~�bZof��of�yg F Ñ R ��acb�ofu��Xk(u¡iro�jZuvk(}fk�bTi¡wZb{s(ofbTiruvof����eq�Z��k	oymvsJ~�����eqir~�ofb{m�^kJi`´Fk(k�bLd5~�bZ~�d®wZd�eqb{�Ld&e|¹X~�d®wZd�uvk�mrwZ�°i�mDsJoywZbTivm�xye¤bhwZd®�^k(uVoqpº��~�d5~°iv~�b{�®eqb{��Zefd5jZ~�b{�Ljlequ�eqd5kJivk(u�mFefurk8k(d5jZ��o|gfkn�º�
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Intermediate results list
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results list
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Derive search
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Derive search
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c d�Ç¿d�bJhxa�Æ�Çeè Ö d�k'c¿i¶a�k-g�Æ�k�a'k
§O�ZkLeymrmr~��fbZd5k(bTi�m1jZuvoX�Xw{s(k��	�hg@iv�ZkLmrk�efuvs��½eq���fofuv~�ir�Zd�´G~����:�^k5mQiroyurkn�	mrk�/TwZk(bTiv~�ef����g~�bÀeÀ�r�JÉ�1XÁ°�±É>ÁåÇ�Ét��x¸ofu��Xk(uvk��/eys(sJoyuv�Z~�bZ�5ivo¡mvsJoyurky�1§Ëo¡e�}fof~��/mQirofuv~�bZ�³uvk�mrwZ�°i�mK´G~�ir�½ofbZ��gd5efur�y~�bleq����g	�X~NT¸k(uvk(bTi>s��Zk(d5~�s(eq�Dmr�Z~�p²i>}�ef��w{k�m�xºir�Zk5~�b{sJoyd5~�bZ�/eymrmr~��ybZd5k(bTi¤~�m�s��Zkns�zfkn�eq�yef~�blm`i7kJ¹X~�mQir~�bZ�8ofbZknm(x�ivo8mrk(kF~�p{ir�{k(uvkFefurkFeqbhg¤p�uroyd�ir�ZkOmveqd5kFmrjZ~�bLmrgXm`ivk(d@x|�ZwXiD´G~�ir�e@�Z~��y�Zk(uLmrs(ofuvkf�¡a�pOb{oqi�x7iv�Zk³bZk�´�eymrmr~��fbZd5k(bTi>~�m>mQirofuvk��+x»ofir�Zk�ur´G~�mQk&~�i®~�m>uvk�s(ghs(��kn�º�§O�Z~�m1s(eqbÄ�^k�urk�jZurknmQk�bTirk��¡mQghd<�loy��~�s(ef����g&ir�hw{m�Í
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number of excess peaks.
Penalise according to the

current pattern.
would be expected for the
More peaks are found thanExcess-peaks

number of non-centred peaks.
Penalise according to the

spectrum.
centres of peaks in the
intersections are not at the
Some chemical shift linePeaks

second pair of spins.
than mean chemical shift of
pair of spins should be greater
Mean chemical shift of first

’

’

γγ

ββ

2.7 ppm 2.0 ppm

1.7ppm2.2 ppm

HH

HH

Quad-order

than second.
greater chemical shift
First spin should have

βα
4.2 ppm3.7 ppm
HH

Nucleus-order

extent of the diversity.
Penalise according to the

a large diversity
Mask responses showStd-dev

Too-far

Name Situation
(graphical
representation)

apart.
Chemical shifts too far

Situation
(in words)

given threshold.
separation greater than a
Penalise if chemical shift

Action

Thresh-count Some mask  responses responses
are below threshold.

Penalise according to the
number of below-threshold
mask respoonses.

Apply a standard penalisation
factor.

factor.
Apply a standard penalisation
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α

γ

α

Hβ ’/

of overlap.
peaks and the degree
number of overlapping
Penalise according to the

spins may overlap.
Peaks belonging to differentDeg-peaks-pen

number of missing peaks.
Penalise according to the

one or more peaks.
The program may fail to findUninst-resp

chemical shifts.
number of missing
Penalise according to the

one or more chemical shifts.
The program may fail to findUninst-chem-shft

’β

of the migration.
and according to the extent
"migrated" in this way,
number of spins which have
Penalise according to the

search level to the next.
spin may change from one
the chemical shift for a given
In a multi-search level pattern,

Final

Original1.82.75.2
Chem-shift-migr

Name Situation
(graphical
representation)

Situation
(in words)

Action

shouldn’t be there, eg. H    /Hγα

Forbidden-peaks Peaks exist at the intersections
of chemical shift lines which

Penalise according to the
number of these "forbidden"
peaks.

peaks in a COSY.

Thr

H

HαH βH

5.2 2.8 1.8

2.85.2

H

H

βH

Hβ
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common
with many chemical shifts in
Two or more results exist

for each of the single peaks too.
program also finds assignments
for a spin system, but the
the most obvious assignments
a pair of peaks might be
There are situations where

score=2000

score=1000

0.21.02.22.55.4

0.71.22.12.55.4

results.
Delete the lowest scoringSec-clus

exchanged.
shifts for two spins are
differ only in that the chemical
Two results exist, which

1.22.34.3

2.31.24.3 lowest score.
Delete the result with theSym

δ δH     =H     ’=-0.3

γγ

ββ

H     =H     ’=1.2

H     =H     ’=2.8 Delete.
degenerate chemical shifts.
Many pairs of spins haveExs-penal

One peak used twice

One peak used twice

assignment.
Both peaks used in

shifts for these peaks.
degenerate chemical
delete the results with
peaks are different, and
chemical shifts for the
Retain the result whoseOvrlp-clus

Name Situation
(graphical
representation)

Situation
(in words)

Action

Sl-diff Delete results which have
survived for more than a
given number of search levels.

If there are many non-recycling
search levels in the current
pattern, then some results
will survive over many search
levels.

Search level  0

Search level  1

Search level  2

4.8 2.3

in assignment.

in assignment.
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Name Situation
(graphical
representation)

Situation
(in words)

Action

Score

Result
num

delete

fract. max. score

max. score

num
Result

Score

num
Result

Score
Lo-score The action of multiple

penalisations on the score of
the results in the results list
can lead to a point of inflection
in the score values.

Delete results after point
of inflection.

inflection

Fract-score Results whose scores are below
a certain fraction of the score of
the most highly scoring result
are probably not very interesting.

Delete all results under the
fraction of the maximum
score.

Cut

f
min

retaindelete

A fixed number of the lowest
scoring results are not interesting.

Delete them.

delete
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§O�Z~�m<mQknstiv~�oyb�mQwZd5d&equv~�mQknm�ir�{k¨�Ze|i�e/�yeqir�Zk�urkn���XwZuv~�b{�/ir�Zk¨w{mQk¡oqpF�{�|��� �r�����v�³~�b�eqbkJ¹Xjlk�ur~�d5k(bTivef�7s(ofbTirk(¹hi���§O�Zk<Å{uvmQi8ir�Zuvk(kLmQknstir~�ofblm<ýÓZ�@?X� Ñ xºÓZ�@?X�@?&eqbl�ÀÓZ�@?X� Óy¯1�Xk�mvsJuv~��lkir�Zk5ef�Xd5~�bZ~�m`ivuveqir~�}fk®mroqp²i`´Oequvk�p�ofu ir�{kLeymrmr~��ybZd5k(bTi1jZuvof�yuvefd mrwZ~�irkfx+efb{�/k(¹hj{��ef~�b/iv�ZkjZurknmQk�bTive|iv~�oyb�oqp>jle|iQivk(uvb�Å{��k�mÄeqbl��uvk�mrwZ�°i�m¨~�b�iv�Z~�mÄs��leqjXivk(un��§O�Zk½p�of����o|´G~�bZ��i`´µomQknstir~�ofblmLýÓZ� Ó¡efb{�ÀÓ{� �h¯K�y~�}yk<eÄmQgXmQirk�d5eqir~�s®j{uroy�fu�eqd�jlk�uQp�oyurd&efb{sJkLeqb{ef��gXmr~�m8eqb{� eqb
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~�����wlm`ivuveqir~�ofbÄoqp:�Zo|´Ãj{eqiQivk(uvbÄ�XknmQ~��fb/e2T^knstivmOj^k(urp�ofuvd&eqb{s(k¤urknmQj^k�sJir~�}fk(��gf�·£hw{�{mQk'/TwZk(bTimQknstir~�ofblm ýÓZ�ZF®efb{�¨Ó{� ý ¯DjZuvo|}h~��Xk8s(eymQk8m`ivw{�X~�k�m�xX´G�Zk(uvkKiv�Zk¤jZuroy�fu�eqd�´FeymµefjZjZ��~�kn�&ivoLesJofw{jZ��k¤ofp7jZuvoqivk(~�b{m�xXofbZk�eq��uvk�ef�Zg³efmvmQ~��fbZkn�ºxhir�{k�oqir�{k(uGwZb{eymrmr~��fbZkn�º�
MON��ONQP �����DCFE �/CFG �·MótG\1_cUx�
§O�Z~�m:~�m:e¤mQwZ~�irkOofpljZuvof�yuvefd5mËjZuvo|}T~��X~�bZ� efb<k�bh}T~�uvofbZd5k(bTi7p�ofuDeqwZirofd&eqirk��<efmvmQ~��fb{dLk�bTi��§O�Zk¤p�of����o|´G~�bZ�5equvk8ir�Zk�d&eq~�bÄjZuroy�fu�eqd&mF~�bÄiv�Zk>mQw{~°ivkfÍ
s(e|i�s��g?qÓ �1�Xd5~�bZ~�m`ivuveqir~�}fk¤~�bTivk(urp±efsJk8ivo³mQwZ~�irky�j{e|iri uvk�sJoy� Y:k(urp�ofuvd&mFmrjZ~�bÄmrgXm`ivk(d efmvmQ~��fbZd5k�byin�s��{eq~�b Y:k(urp�ofuvd&mFmrk�/TwZk�bTir~�eq�+efmvmr~��ybZd5k(bTi���ZeqwZuvk(��~�e ` ~�mrjZ��e�gXmGmrjZ~�b@mrgXm`ivk(d eymrmr~��fbZd5k(bTi�mµ�yuvefjZ�Z~�s(ef����gf�

§O�Zk&jZuvof�fu�eqd����q���)¥�H�I&~�m®e/mQ�Zk�����¶���~�zfk&ef�ZdL~�bZ~�m`ivuveqir~�}fk5jZuvof�yuvefdÄxË´G�Z~�s���s(oToyuv�Z~°¶b{e|ivk�mºiv�ZkVoyjlk�uveqir~�ofb�ofpXir�Zkµoqir�{k(uËj{uroy�fu�eqd&m(¼n~�i»�fuvk�eqir��g mr~�d5jZ��~�Å{k�mËir�Zkµw{mrk(ur¶�~�bTirk(urp±efs(kfxeqb{�/ef��mro³j^k(urp�ofuvd5mKk�mvmQk�byiv~�ef�Ë�^ohofzhzfk�k(jZ~�bZ�&ofj^k(u�e|iv~�oyb{m��Fa�i¤s(efb/�lk<w{mQkn�Äp�ofu k��X~�ir~�bZ�j{e|irirk(uvb<Å{��knm(xTm`i�equrir~�bZ��mQj{~�b5mQgXmQirk�d�ofuDmrk�/TwZk�byiv~�ef�ZefmvmQ~��fb{dLk�bTi:uvwZb{mDefb{�®p�ofu·�X~�mQj{��e�gT¶~�bZ�5oyuGjZur~�bTir~�bZ�5urknmQw{�°i�m(�§O�Zk¨jZuvof�yuvefd �{�|��� �v�v���v�³j^k(urp�ofuvd&m®mrjZ~�b�mrghmQirk�dÐeymrmr~��fbZd5k(bTi<efb{���{eym<ef��uvk�ey�Xg�lk�k(b/�Xk�mvsJuv~��lkn�¡~�b/�XkJi�eq~��+~�b¡iv�Z~�m1s��{efjXirk�u��1�)¥Z�qÇ²¾³jlk�uQp�oyurd&mGmrk�/TwZk�byiv~�ef�+efmvmQ~��fb{dLk�bTi�¼ir�Z~�mOp�ofuvd&mFir�Zk>mrwZ�¨b`knstiKofp7s��{efjXirk�u7�{�� d5oX�X~�Å{k���}fk�uvmr~�ofb�ofp1ir�{k�wFuvwZzfk�u<j{uroy�fu�eqd �KJM��; r a`� F � Ò R s(ef����k�� üf�21X�r�(ÁåÇ±��{efm&�^k(k�b�jZuvoh�Zw{sJkn�ºxµ´G~�ir��efb�ef�Z�X~�ir~�ofbleq�GivofjX¶���k�}fk��GdLk�bhw+xGeq����o|´G~�bZ� ir�ZkÀ}T~�k(´G~�bZ�ir�Zk<urknmQwZ��ivm �fk�bZk(u�e|ivk��Ä�hgÀ F�D§1 Fª£?qÓ{�1§O�Z~�m ef����o|´KmOiv�Zk<wlmQk�uKiro¡}h~�k�´�iv�Zk®j{wXiveqir~�}fkefmvmQ~��fbZd5k�byi�mOmQwZj^k(uv~�dLj^oymrk��ÄwZj^ofbÄiv�Zk�ofuv~��y~�bleq�ºmQj^k�sJiru�eZ�a�i®´µoyurzXm��hg urknef�X~�bZ�/~�b�ir�{k³urknmQw{�°i�m�Å{��k³p�oyu®e/�f~�}fk�b�j{e|irirk�urb�mrk�efuvs��©uvwZb+xDeqb{�w{mQ~�bZ�®ir�Zk8~�bZp�ofuvd5eqir~�ofb&~�b³iv�Z~�mVÅ{��k1ivo<mrk(��k�sJiµ´G�Z~�s��¨mrjlknstiru�e�ivo<�X~�mrjZ��e�gy�.£�~°iv�³ir�{urk�kJ¶�X~�d5k�b{mQ~�ofbleq�µmrj^k�stivuve{x7eÀmQ~�bZ�f��k¨mr��~�sJk¨~�m<�X~�mrjZ��e�gfkn�Àp�uvofdÐk�eys���mQj^k�sJiruvwZd@�	� ��~�mQi®oqpir�Zk�uvk�mrwZ��ivmO~�mKeq��mQo5�X~�mQj{��e�gyk��ºxXknefs��ÄurknmQwZ��iG�lk�~�b{�³mQ�Zo|´Gb@efmGe&mrkJiGofp:s��Zk�d5~�s�eq�+mr�Z~°p²i�meqb{�/e³mvsJoyurkyx{eqbl�@~°pDiv�Zk>w{mrk(u8sJ��~�s�zXmGoyb/ofbZk>ofp:ir�Zk�dÄxlir�{k®efmvmQ~��fb{k��@s��Zk(d5~�s(ef�»mr�Z~°p²i�m´G~����DeqjZj^k�efu¤eym1��~�bZk�m¤jZ��oqirirkn�	o|}fk�u1iv�Zk5mQk���knstirkn�Àmrjlknstivuve{�>§O�Zk5w{mQk�u8ef��mro¨~�m�eq�{��k®iro�d5kJi�eqjZ�Zoyur~�s(ef����gZ¯¤m`ivk(j�ef��oybZ�@ir�Zk¡mQ~��Xk�s��leq~�b ~�b�e/Ó ` �ZkJivk(uvofbhw{s(��knequ>mrjlknstiruvwZd@x»iromQk�k1�Zo|´�iv�Zk j{uroy�fu�eqd��{efmµjlk�uQp�oyurd5kn�&ofb¨�Z~UT¸k(uvk(bTi H �  �ofu H�� «Ãj{��efbZk�m��D§O�Z~�mµd&eqzyk�m~°i¨j^oymvmr~��Z��k@iro�efmvmQknmrm5´G�Zk(ir�Zk�u³ofu¨bZoqi&iv�ZkÀmrk�equ�s���m`ivuveqirk(�yg��{eym&´Fofuvzfk���mrw{s(s(k�mvm`¶p�wZ����g³p�oyuKk�eys��¡uvk�mrwZ��i��r�GknmQw{�°i�mOd5e�g¨�lk �rd&equvzfk��j�>´G~�ir�	e5m`i�e|ivw{m´�Q�yoToX�P�{xö�Q�{ey�P�<ofu
�QwZbZzhbZo|´Gbg�Z¼yir�ZknmQk8m`i�e|irwlmQknmVequvk1j{urknmQk�ur}yk��L~�b¨ir�Zk urknmQw{�°i�mV��~�mQiFeqp²irk�uµ��k�e�}h~�bZ� �r�{eqwZuvkJ¶��~�e�{xyivo®�^k¤w{mQkn�³k�~°iv�Zk(uµp�ofuFp�wXivwZurk8uvkJp�k(uvk(blsJk1oyuVp�oyuGeqwXivofd&e|iv~�s1urknmQwZ��ivmµ��~�mQiKm`i�e|ir~�mQir~�s(ms(eq��sJw{��eqir~�ofb{m��
MON��ON�� EMLÃYDUx��YVS UP�����ÀWP��¤��ËSµUx�7UZ_`YVS YON|���7UhUx�+W{S%¤
§O�ZkOj{e|irirk(uvb<Å{��knmDw{mrk��®iro��Xuv~�}ykViv�ZkGj{eqiQirk�urb5mrk�equ�s��®j{uroXsJknmrm:s�eqbL�lk�/TwZ~�irkO��equv�fkµ¶ºp�ofu~�b{mQivefb{sJkyx+iv�Zk&j{e|irirk�urb Å{��k5p�ofu�iv�Zk&kJ¹Xj^k(uv~�d5k�byi�m>�Xknmrs(ur~��lkn�À~�b�£hk�sJir~�ofb�ÓZ�ZFX� Ñ �j{ef�fk
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v2?f¯Os(o|}fk�uvm Ò Z&mr~��Zk�mOoqpD���&´G�{k(b/jZuv~�bTivk��ÄofwXin�VªKo|´Fk(}yk(unxh~�b@iv�Z~�mGir�ZknmQ~�m(xle&sJofd5j{eystim`i�eqb{�Zefuv�Äuvk(jZuvk�mrk(bTi�e|ir~�ofb¨p�ofuGiv�Zk>~�bXp�ofuvd&e|iv~�oybÄ~�b	e5j{eqiQirk�urbÄÅ{��k>~�mKw{mrk��+�µÆ7~�u�mQi�xZiv�Zkk�mvmQk�byiv~�ef�Ëj{efuvefd5kJirk�uvm �Xk�mvsJuv~��Z~�b{�&ir�ZkLmQj^k�sJiru�e¨efurk>�y~�}yk(b@¶GmQj^k�sJiruvwZd i`ghjlk5eqb{�ÀmQ~�Ê(k~�b	�Zeqive5j^of~�bTivmKefb{�@jZjZd@�O§O�Z~�m1~�mGp�of����o|´Fk��¡�hgÄe5��~�mQi1ofp»iv�Zk>uvk�mrwZ�°i�mG��~�mQi1jZuvoXsJk�mvmr~�bZ�j{equ�eqd5kJivk(u�m(xyw{mr~�bZ�>ir�Zk8mQghd®�^of��~�sOirk�urd5~�bZof��of�yg<�Xk�}fk(��ofj^k��5~�b¨s��{efjXirk�uµÓ{�7§O�Zk�b¨e���~�mQioqp7ir�Zk>s��Zk�d5~�s�eq�+mr�Z~°p²iKu�eqb{�fk�mFk�dLj{��o|gyk�� ��ZwXiKoybZ��g³wZjÄiro¡ �¢ o ªa¢»¯F~�mOjZuvk�mrk(bTirkn�º�Æ»~�b{ef����gfx+e¡�fu�eqjZ�{~�s�eq�Ëuvk(j{urknmQk�byi�e|iv~�oyb	oqp·iv�Zk5jlkneqzXm¤mQknequ�s��Zk��/p�ofu8~�b½ir�Zk5}|equv~�ofw{mmQj^k�sJiru�e¨~�m8�f~�}fk(bË�®§O�Z~�m¤w{mQknm¤e¨�yur~��	ofpV��~�bZknm ~�b ´G�Z~�s�� k�eys��	��~�bZk5uvk(jZuvk�mrk(bTi�m eÄmQj{~�beqb{�5j^k�efzhmDir�{eqi·ir�Zk1jZuroy�fu�eqd�mr�ZoywZ���<Å{bl�&equvkKmQ�Zo|´Gb&eym·sJ~�uvs(��knm·e|iDiv�ZkK~�bTirk(u�mrk�stiv~�oyb{m�lk(i`´µk�k(b���~�b{k�m��À§O�Zk¨mr~��yb�oqpOiv�Zk¨j^k�efz �^k(~�bZ�Àmrk�efuvs��{k�� p�ofu<~�m®~�bl�X~�s�e|ivk����hg©e/p�wZ���sJ~�uvs(��k8p�ofuGj^oymr~�ir~�}fk¤jlkneqzXmOeqb{�ÄeL�Zuvofzfk�bÄs(~�u�sJ��k p�ofuGbZk��ye|iv~�}yk j^k�efzXm(�·«1k(�yeqir~�}fk8jlkneqzXmequvk>~�d5j^ofurivefbyi ~�b  )wK F� «1ª�efb{�½ )wK F�®� G¢¤¯`« ª�mrjlknstiru�eZx^�ZwXi ir�Zk<jZuvof�fu�eqd eq��mQow{mQknmFir�Zk�d ivoL~��Xk�byiv~°p�g �`p�oyur�Z~��Z�Xk�bj�<jlkneqzXm(xZmrw{s��@efm�ýeqjZj{efurk�bTi�¯FªM¡ o ªaò	jlkneqzXmO~�b/e G¢¤£T¥ mQj^k�sJiruvwZd@xZ´G�Z~�s��Äs(ofwZ���¨~�b{�X~�s(eqirk>e<p±eqw{�°i`g¨eymrmr~��fbZd5k(bTin�:«1wZd®�^k(u�mGequvk8�f~�}fk(b~�b@m	/Tw{efurk8�Zu�efs�zykJivmFef�«bQefsJk�bTiFivo5k�efs��¡jlkneqz¸xhiro&mr�Zo|´�iv�Zk>mQknequ�s��³��k(}fk��+e|iG´G�Z~�s��¨iv�Zkjlkneqz³~�mOmQknequ�s��Zk��³p�ofun�:§O�{k¤s(of��wZd5b{mFoqp:s(equv�^ofb¡mrjZ~�b¡bleqd5k�mFofb¨ir�Zk�uv~��f�TiF�leqb{�¡mQ~��Xkoqp+iv�Zk1Ål�fwZuvk�mµ~�bl�X~�s�e|ivk1iv�Zk8s�equv�loyb³jZ��eqbZknmV´G~�ir�{~�bÄ´G�Z~�s��³ir�{k8s(ofuvurknmQj^ofb{�Z~�bZ�®uro|´�oqpjlkneqzXmO´G~����+�^k¤p�ofwZbl�º�Æ»~��fw{urkGÓZ� Ñ FL±j{eq�yk3F Ò ¯`~�mDe¤�yoToX�<urk�jZuvk�mrk(bTiveqir~�}fkOkJ¹Zeqd5jZ��kf�7§O�Zk1s(of��wZd5bLofp^��eq�^k(��mofb5ir�{kK��k(p²iFefb{�Lir�Zk uro|´�oqpº��eq�^k(��m·wZbl�Xk(uvbZk�eqir�5iv�ZkGÅ{�ywZurk1~�b{�Z~�s�e|irkKir�ZkKj{urofirofb&mrjZ~�b{miro@´G�Z~�s��½iv�Zk&efmvmQoXs(~�eqirk��À��~�bZknm��lk���oybZ�{�&§O�Zk&s(of��wZd5b½ofpF��eq�^k(��m¤ofb½ir�Zk&uv~��f�Ti8�leqb{�mQ~��Xk&~�b{�X~�s(e|ivk�m¤iv�Zk H �   jZ��eqbZk&~�b©´G�Z~�s�� iv�Zk&jlkneqzXm�´G~����µeqjZj^k�efu��³§O�Zk¨bTw{d®�^k(u�m¤~�bm	/Tw{efurkÄ�Zu�efs�zfk(ivmLequvk¨iv�Zk/mQknequ�s�����k(}fk���m5eqi5´G�{~�s���ir�Zk@j^k�efzhm5efurk@mQknequ�s��Zk���p�ofu&�hg�Z�q�ý� �r�����r�8¶Div�Z~�mGj{e|irirk�urb/sJoybTiveq~�b{mµir�{urk�k>mQknequ�s��¨��k(}fk���m�xXbhwZd®�^k(uvk��âZZx Ñ efb{��?X�
MON��ONýM C½Wl_cUx�+W{_��QP*¤-�»[ _QS UP���QE ¤�¤���¤�¤��¢�ËSµU�YONià]�e¤T\£�cUP¤/á®_	¤yUx¤
acbLoyuv�Zk(u:iro>ef����o|´�eymrmrk�mvmrdLk�bTiDefb{�5sJoydLjlequv~�mrofb<oqp^ir�ZkKuvk�mrwZ��ivm:��~�mQivm·jZuroX�XwlsJk��L�hg>iv�Zk�Z�q�ý� �r�����r�¤j{uroy�fu�eqd@xTir�Zuvk(k�sJuv~�irk(uv~�e<´G~����º�lk�w{mrk��¡iv�ZuroywZ�f�{ofwXiOir�{~�mKs��leqjXivk(unÍ

Î Ï Ûgb'bJd Ø a hPk Å�d�b Ø d�Ç�a'hPègd Û§f é�hjÇ0cehPi�i¶ÈshPk'k�Æ�ègÇ¿de_�Ü½§O�Zk&bhwZd®�^k(u<oqpKsJoyuQ¶uvk�sJir��g�efmvmQ~��fb{k���urknmQwZ��ivm�xG�X~�}T~��Xkn���hg�ir�Zk	bhwZd<�lk�u³oqp¤uvk�mrwZ�°i�m	�'�J�{���J�c��üÄp�uroydiv�Zk¨d&eqbhw{ef�µeymrmr~��ybZd5k(bTi�x:eqbl��d®wZ��ir~�jZ��~�kn���hg Ñ ZZ{�	� }|eq��wZk¡oqp Ñ Z-Z@p�ofu®ir�Z~�ms(ur~�irk�ur~�ofb@d5k�efb{mGiv�{e|i ir�Zk<jZuroy�fu�eqd p�ofwZb{�Àeq���ËoqpDiv�Zk<mrjZ~�bÀmrghmQirk�d&mGp�ofw{b{�/�hgd&eqbhw{ef�ºefmvmQ~��fbZd5k�byin�
Î Ï Ûgb'bJd Ø a�hjk�Å�d�b Ø d�Ç�a�hPè§d*Û§f|bJd�k�c¿i¶a'k�f6Û§c¿Çî_ãÜÃ§O�Zk@bhwZd®�^k(u&ofp8s(ofuvurknstir��geymrmr~��ybZk��¨urknmQw{�°i�m(xX�X~�}h~��Xkn�Ä�Tg³ir�Zk8irofivef�ºbTw{d®�^k(uGoqp7urknmQw{�°i�mDÈJ�J1X¾§ü8�hg&iv�Zk¤jZuvoq¶�yuvefdÄxheqbl�¨d<wZ�°iv~�j{��~�k��¡�hg Ñ ZZ{�7� }|eq��wZk8oqp Ñ ZZ>p�ofuFir�{~�mGs(ur~�irk�ur~�ofb³d5kneqb{mµir�le|ibZo¤p±ef��mrkKj^oymr~°iv~�}ykGurknmQw{�°i�mD´µk�urkOp�oywZb{�ºxT~�kf�Deq���Zoqp¸iv�ZkKuvk�mrwZ�°i�mDp�oywZb{�&equvkKsJoyuruvk�sJi��
Î Ï d�Ç�a�bJdþÛ§fMé�hPk'kÐÛ§f Ø Ûgb'bJd Ø a�bJd�k�c¿i¶a'kÜ³ µofuvuvk�sti8urknmQw{�°i�m ~�b	iv�Zk5urknmQw{�°i�m1��~�mQiefurk¡�f~�}fk(b�eÀ´Fk(~��f�Ti5oqp Ñ xV~�b{sJoyuruvk�sJi<uvk�mrwZ��ivm5equvk¡�y~�}yk(b�e ´Fk(~��f�Ti<ofp!Z{��§O�Zks(k(bTiruvkGoqp¸d&efmvmD~�mµs(ef��s(wZ��eqirkn�<uvk(��e|iv~�}ykFiro�iv�ZkK��o|´�mvsJoyurkOk(bl�5oqp¸ir�Zk1urknmQwZ��ivm·��~�m`inx�X~�}h~��Zk��@�hgÄir�Zk®iroqi�eq�»bTw{d®�^k(u1ofp·urknmQw{�°i�mK~�b@ir�Zk<��~�m`inxºeqb{�@d<wZ�°iv~�j{��~�k��/�hg Ñ Z-ZZ�
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��}|eq��wZk�ofp Ñ Z-Z<p�ofuOir�{~�mKs(ur~�irk�ur~�ofbÄd5k�efb{mOir�le|i1eq���ºoqp7ir�{k�urknmQwZ��ivm1e|iGir�{k��Z~��y�X¶mvsJoyur~�bZ�&k(bl�	oqpDiv�ZkLurknmQwZ��ivm ��~�mQi8efurk®s(ofuvurknstinx^efb{�/~�b{�X~�s(e|ivk�m1ir�{eqi iv�ZkLuvefbZzh~�bZ�ofpËir�{k�urknmQwZ��ivmGeys(s(ofu��X~�b{�®ivo5mvsJoyurk¤~�mGsJoyuruvk�sJi��
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ÙoØ á �=¤F�s�D��Ö�ã åhX ä'¨�³ á ä å6æ �4ã åhX ä'¨�» á�Y�å6æ �4ã2¶�ã2»î¢C�q¥|ã2Ð�ã2»î�n¡�Ö- *��ÕX¢�Ôq�)Ö3¥)�
£KÒ¬�$� Ö4¼P |Ö-�D��¡�Ö3¢�²P�s¡�Ö4�/¢�¤�ÒF�D¢R��Ò¬�J�#ÒF�q¢J ?��ÒF¾oÖ¢ÒF�A¢�¤F¤��$¡�Ö3 ?��ÕD¢ È �)ÖaÖ.ÑÒ�Ó_Ô�Õ�Ö3×rØ µJµ]º�oÕ
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µdMö³ á|å ä æ Ì5°�ÔP��£KÒ¬�$� Ö*¼= |Ö-�D�5¡�Ö-¢C²P�5¡�Ö4�/¢�¤�ÒF�D¢R��Ò¬�J�SÒF�q¢C *��ÒF¾oÖ�Ò¬��¢�¤F¤=�$¡�Ö3 ?��ÕX¢ È ��Ö|ÖÑÒ�ÓoÔ�Õ�Ö¢×�Øfµj×]º�oÕ�¡q¢��n��ÖaÕ$�[Ì^Ø
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�$��Ö«�D¢�¯�¡=¤�Ö�¢C�q¥jk l Ò����$��Ö Ö3����Ò¬¯«¢R��Ö-¥A�$���X¢�¤|É)ÓJ�`�`¥qË Õ�Ö-��Ô=¤"�X�| *�oÔq�J�dØ]³���Ö Ö*¼P¡�Ö- ?��Ö-¥
��Ôq¯]°�Ö|Õ%��§É)ÓJ�`�`¥qË Õ�Ö3�)Ô=¤¬�D�2º�oÕ%¢�¤F¤�Ö4¼P¡�ÖaÕ�ÒF¯ Ö4�6�D�£ÒF�%¢�°[�oÔP�¢Ú�r È °q¢C��Ö-¥A�C�®�D��Ö]¤�Ö4��ÓC�$�
��	�$��Ö§��Ö-Æ�Ô�Ö-�q XÖNÌ?©`�$�rÖ§¢C ?��Ôq¢�¤hÕ�Ö-��Ô=¤¬�D��¢oÕ�ÖO��Ô=¯�¯�¢oÕ�Ò���Ö-¥ ÒF�±�$��Ö|º�J¤¬¤F�R£KÒF��Ó��D¢�°q¤�Ö_Û
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 *�_Ô=�6�  *�oÔq�J�Ù ÑCÑ69 Ú�9
µ ÙNTÂÙ 9Cr× ×Jµ µRÑ
Ñ TCT ÑJ:

â��î�D��ÖÂ 4¢J�)Öe�C�Ö*¼P¡�Ö|Õ�Ò¬¯ Ö-�J�:ÙJ�'�D��Ö®��Ô=¯]°�Ö|Õ«�C±É�ÓC�`�P¥=ËwÕ�Ö3�)Ô=¤¬�D� Ò��´¢J 4 XÖ-¡P�D¢C°=¤�ÖC�
°�ÔP���$��Ö%�D���D¢C¤hÕ�Ö3�)Ôq¤"�� *�_Ô=�6��Ò���Ô¢jÕ��$�`��¤�¢jÕ�ÓoÖC��Ò¬��£��oÔq¤F¥w°�Ö Ô=��Õ�Ö-¢J�n�J�q¢�°q¤�Ö2�$� Ö*¼P¡�Ö- ?�s¢
��Ôq¯�¢C�]�J¡�ÖaÕD¢��$�oÕ5�$�èÖ*¼=¢C¯ ÒF��Ö�¢�¤F¤`��q�D��Ö-��Ö�Õ�Ö3�)Ô=¤¬�D�	°`�O�q¢C�q¥hØE³���Ö�¢C°q��Ö4�q |Ö��C/³ á ä å6æ
¥=¢R�X¢ Ò��s�D��Ö]¯«¢jÒF�:Õ�Ö-¢J�n�J�eº�oÕs�D��Ò���¡rÕ$�J¤�Ò¬�Ö|ÕX¢R��Ò¬�J�±�COÕ�Ö3�)Ôq¤"�X�4©7£���ÖaÕ�Ö-¾oÖ|Õ%�n¡rÒ¬�Â�$�P����Ö4¯«�
�q¢N¾oÖ|¥ÂÖ|Ó_Ö4��ÖaÕD¢���Ö|¢�¯ Ò�¥ÂÖ�¡rÕ$�C�$�C�e¢��/¥´��Ò¬��ÕD�oÓ_Ö4�e X��Ö4¯ Ò� 4¢�¤)�$��Ò¬0�D�-�P�$��ÖaÕ�Ö%£KÒF¤¬¤,°�Ö|¯«¢��`�
¡�Ö3¢�²P�s�J�A¢´�)ÒF��ÓJ¤�Ö]�n��Õ�ÒF¡ Ò¬�®�D��ÖQã�¶2ã�» �$¡�Ö3 ?��Õ�Ô=¯÷¢��/¥e�C�e�$�rÖQ *�_Õ�Õ�Ö-�$¡[�C�q¥ÂÒF��Ó´�n��Õ�Ò¬¡Ò¬�±�$�rÖ]ã2Ð�ã2»Û�$¡�Ö- ?��Õ�Ôq¯#Ø�³���ÒF�2¢�¤F¤¬�R£s���D��ÖO¡�ÕD�oÓoÕX¢�¯í�D�ÏÓoÖ-��Ö|ÕX¢R��Ö�¤�¢jÕ�ÓoÖ|��Ô=¯]°�Ö|ÕX����Õ�Ö3�)Ô=¤¬�D��°`�w��ÒF¯�¡q¤�Ö§ 4�C¯]°rÒ¬�q¢��$�_Õ�Ò� 4�aØ
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