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n [ .1=�72c$3�C$.o¸¯365436=F7w7a<>ps<>g1<jz>.13A0)ix<>5]72c$3�36g13 f 7252<>= f cu9j=$=d36g10 V

Á�Ã K <>ps<>g1<>z E ,I9;7:9�Í>n [ ,I9³7:9�Í>n [ Ø f <j52523 f 7236CYÙ n [íf <>52543 f 72.1<>=
Ñ �dà ó �w×¨�dàÊ�>Ç �dà É �w×¨�dà`È¬ß �dà ó ÇN×¨�dàÊ�>Ç
Ñ Õ Ö �dàê�$È´×¨�dàâ� ó �dàâß>ß¶×¨�dà ï Ç �dà ó ßw×¨�dà`È�Ç
Ñ Õ �dàê�B�¶×¨�dàÊ�>Ç �dàÊáFß¶×¨�dà`È ó �dàÊáFßw×¨�dà`È>È
Ñ Õ�Õ�Ö È>à ï ×�È>àê�
Ñ Õ�Õ �Sàê�N×�È>àâß
Ñ Ö� �dà ójÉ ×¨�dà`È�á È>à`È ó ×¨�dà ï � �dàÊá ó ×¨�dà`È¬�
Ñ Ö� Õ Ö �dàâ� ó ×¨�dà ï ß �dàê�$È´×¨�dàâß>ß �dàÊáFßw×¨�dà`È>È
Ñ Ö� Õ �dà ójÉ ×¨�dàâ�>� È>àÊ�>áw×¨�dà ï>É �dà ó ßw×¨�dà`È�Ç
Ñ Ö� ÕPÕhÖ .1=$0 ^ ¸ V 047a9;7a0 V
Ñ Ö� ÕPÕ �dà ójÉ ×¨�dàÊáFß
+Lg1g�9 D <�m>3��WØ ���"Ù~Á _ <SCd360 �dàâájá ï ×¨�dàÊ�Fßjá
�WØ ���"ÙÓÁ ØÜ��<>5IÈ6ÕkÙ �dàâáSÈ É ×¨�dàÊ�Fß ï �dàÊÇ>áw×¨�dà`È��

È��dÈ



K 9 D g13�È�� � { 9;72.1<�<ji D 9 f «Bz>54< ^ =$C!°Ó0 ^ D 7a529 f 7236C±¾ ¿ �/ØÜ���"ÙkÁ E .136goC$0Iix<>5ICu9;7a9�9;=$C
n [ .o=�72c$3�C$.o¸¯365436=F7w7a<>ps<>go<>z>.13A0)ix<>5]72c$3 _ ^ <>= f cu9;=$=$36go0 V

Á�Ã K <>ps<>g1<>z E ,I9;7:9�Í>n [ ,I9³7:9�Í>n [ Ø f <j52523 f 7236CYÙ n [íf <>52543 f 72.1<>=
Ñ �dàÊá>Çw×¨�dà`È>È �dà É È´×¨�dàâ�SÈ �dà ó ßw×¨�dà`È¬�
Ñ ÕhÖ �dà ï>ï ×¨�dàâ�;� �dàê� ó ×¨�dà ï á �dà ó �w×¨�dà`È É
Ñ Õ �dà ï>É ×¨�dà`È�� �dàÊá ï ×¨�dàâ�SÈ �dàÊáF�w×¨�dà`È ï
Ñ Õ�Õ�Ö .1=$0 ^ ¸ V 047a9;7a0 V
Ñ Õ�Õ �dà`È��w×¨�dà ï �
Ñ Ö� È>à`È ï ×¨�dàâ�jÇ È>à ó áw×¨�dàâßjÇ �dàÊáj�L×¨�dà`È��
Ñ Ö� Õ�Ö �dàâ�jÇw×¨�dàê�F� �dàê�Fáw×¨�dàÊáFß �dàÊáF�w×¨�dà`È ï
Ñ Ö� Õ �dà ó �w×¨�dà ï � �dà ÉFó ×¨�dàê� É �dà ó �w×¨�dà`È É
Ñ Ö� ÕPÕhÖ .1=$0 ^ ¸ V 047a9;7a0 V
Ñ Ö� ÕPÕ .1=$0 ^ ¸ V 047a9;7a0 V
+Lg1g�9 D <�m>3��WØ ���"Ù~Á _ <SCd360 �dàâá ï>ï ×¨�dàÊ� ó È
�WØ ���"ÙÓÁ ØÜ��<>5IÈ6ÕkÙ �dàâá ï È´×¨�dàÊ� ó È �dà É È´×¨�dà`È��

4�¤ûþ � �ÂÁLÃjÄ
Å ���B?´A��*�
Q .o= f 3WÁ�Ã Ï�Ò Ð ø f < _�D .1=$9;7a.o<>=$0 f 9j=$=d<j7]54360 ^ go7]ix54< _ 9�¾UC$3 f 9 E �d72c$3 E C$<�=$<;7]ps3�9j«�.1=

èqpvr�9j=$C�72c$36543Aix<>543j�d9j523I9�z><S<!C f <>=F7a54<>g¯029 _ p$g13L<ji f < _%D .1=u9³7a<>54.r9jg D 9 f «Bz>52< ^ =$C�3Am>3A=F7a0 V
K c$3I029 _ p$g13L.10 f <>g1go3 f 7236Cª.o=�pu9j529jg1go36gu�w.o72cª7ac$3I087:9j=$C$9j52C�9j=$9jg E 02.o0]C$3A0 f 54. D 36C�9 D <�m>3;�$7ac$3
<>=dg E C$.`¸P3A523A= f 3 D 36.1=dzN72c$3)5436v ^ .o523 _ 36=F7åix<>5k9wC$.o¸¯365436=F7å½Y9�m><>5k<jid72c$3´C$.1go36pd72<>= f 9j=$Cd.1Cu9;72360
Ø~È Ï 9j=dC�ÈWÐhÙ V@} <>5"7ac$3 f cu9j5 _ <j=$. ^ _ mj3A72<b9j=$C�7ac$3 f 9jg f6^ g19;7a.o<>=b<ji�72c$3Wgo.1«j3Ag1.oc$<S<!Cb5a9³7a.1<d�
�)3�7a543�9;7/72c$3�Á�Ã Ï Ò Ðhø f 9;=$C$.1C$9;7a3b9;0I.oi".o7L��3A523�9j=�Á�ÃåÐhÅ¯ÐkÆ f 9j=$Cd.1Cu9;723 Vy} .o=u9jgk047:9³7a360
�w.`7ac�7ac$54363�p$.o<>=$0N9j523I543~ü43 f 7a3AC�9j=dC�=$< _ .o=u9jgPgo.1«;36g1.oc$<!<SC�5a9;72.1< f6^ 7a0N9j523y9jpdp$g1.o36C V

,/.1087a54. D ^ 72.1<>=d0®<jisè�-�.]ix<>5®Cu9;7:9�9j=dC�n [ �>t$727236Cb�w.o72c�9;=�+L52z ^ 0(i ^ = f 72.1<>=P�B9j523¶04c$<��w=
.o= } .1z V ß óSV�K cd3]t$727236Cbpu9j529 _ 3A7a3A520�< D 7:9;.1=$3AC%ix52< _ 7acd3)7Ó�)<yCd.1047252. D ^ 7a.o<>=$0�9j523 f <>=d02.1087a3A=B7
�w.`7ac$.o=�7ac$3A.15I365452<>540 V�Z 7ac$3A5�Cu9;7:9�9j=dC©n [Àf < _ pu9j54.104<>=$0�9j543b02c$<��w=©.o= } .1z V ßjÇ VbK c$3
9jzj52363 _ 3A=F7�.o0bz><!<SC¦9j=dC�72c$3�5a9;72.1< D 3A7Ó�)3636=�7ac$3�= ^ _�D 365�<jiL3Amj36=F7a0�.1=±7acd3qC$9;7:9£9j=$C
n [ .10w�dà É Ç>áN×��Sàâ�Fß;�d�d�wc$. f c�04c$<��w0N72cu9;7w7ac$3 f < _�D .o=u9;7a<j52.r9;g D 9 f «!zj52< ^ =dC�.10¶04. _ ^ gr9;7236C
9 fAf6^ 529;7a3Ag E 9j=$CÔ=$<�9jC$C$.`7a.o<>=u9jgN0 f 9jg1.o=$z±.10�=$3 f 3A020a9;5 E VõO 7�04c$< ^ goC D 3�=$<j7236CÔ7acu9³7�7ac$3
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K 9 D g13�È>È � T 5a9j= f c$.1=$z�ix5a9 f 7a.o<>=$0¶ix<>5L¾òC$3 f 9 E 0W7a<M	�

�Ô.1= Q ?@��n [ Ø H m!7:e�3A=YÙL9;=$C
Cu9;7:9µØÜ?",�eyÙ þ �³ÿ V�K c$3�gr9j087�3A=F7a5 E z>.`m>3A0y72c$3�i ^ gog E .1= f g ^ 04.om>3 D 529j= f c$.o=$z
ix5a9 f 7a.1<j=�9;7¶7acd3o�%Øx�¨�"Ù´�wc$3A523I7ac$3yn [í^ = f 36587:9j.o=B7 E f <>54523604p¯<j=$C$0¶7a<�72c$3
047:9³7a.1087a. f 9jg ^ = f 3A547:9;.1=F7 E < D 7a9j.1=$3AC�.1=y9Ng19j52zj3@0a9 _ p$g13@<;idz>3A=$36529;7a3AC%3�m>36=F720 V

,/3 f 9 E�_ <!C$3 H mB7ÚeI36=�n [ ?",�e
¾%Ö�¿ 	�

� Ñ Ö É àÊ��æ�È��!Æ � ØÜÇdà ó ×��dàâß>Ù]æ�È��!Æ �
¾%Ö�¿ 	�

� ÑKJ Ö È>à ï æ�È��!Æ � Ø~È>à ï È)×��dàÊ� É Ù]æ�È��!Æ �
¾ Ö ¿ 	�

� Ñ Å Õ Æ �SàÊ��æ�È�� Æ �
¾ Ö ¿ 	�

� Ñ Ö Õ Ö È>àÊ��æ�È�� Æ �
¾ Ö ¿ 	�

��\ Ñ Ö É àÊ��æ�È�� Æ � ØÜÇdàÊÇ Å � / NÆ � / � ÙwæµÈ�� Æ �¾%Ö�¿ 	�

� Ñ Ë Ø~È¬� ó �FÙ~Ö È>àâßbæ�È��!Æ � Ø8È>à ï ×��dàâß>Ù]æ�È��!Æ �
¾%Ö�¿ 	�

� Ñ Ë Ø~È��F�>�FÙ~Ö È>àÊ��æ�È��!Æ �
¾ Ö ¿ 	�

� Ñ J� Ø8È�� ï �FÙ Ö ßSàÊ��æ�È�� Æ �
¾%Ö�¿ 	�

� Ñ Ö2ÕåÅ¯Õ®Æ Ø8È>àÊ�N×��dàê�BÙ]æ�È��!Æ �
¾%Ö�¿ 	�

� ÑKJ Å¯Õ®Æ ØÜ�dàÊÇN×��dàê�BÙ]æ�È��!Æ �
¾%Ö�¿ 	�

� ÑKJ ÖaÕåÅ¯Õ®Æ ØÜádàÊáN×¨�Sàâ�>Ù]æ�È��!Æ �
¾%Ö�¿ 	�

�"ÕhÖ �SàÊ��æ�È��!Æ � Ø �Sà`È)×��dàâß>Ù]æ�È��!Æ �
¾ Ö ¿ 	�

�Ó� Ö ï àÊ��æ�È�� Æ � /Ô�Sàâßbæ©È�� Æ �
¾%Ö�¿ 	�

�NÆ ï àÊ��æ�È��!Æ � /Ô�Sà ó æ©È��!Æ �
¾ Å ¿ 	�

� Ñ Å É àÊ��æ�È�� Æ � Ø~È>àÊ�dÈ)×��dàÊ�Fß>Ù]æ�È�� Æ �
¾�Å�¿ 	�

� ÑKJ Å È>à ï æ�È��!Æ � Ø~È>à ï>É ×��dà`È ï Ù]æ�È��!Æ �
¾�Å�¿ 	�

� Ñ Å¯ÕhÖ È>àÊ��æ�È��!Æ �
¾�Å�¿ 	�

� Ñ Ö2ÕåÅ �SàÊ��æ�È��!Æ �
¾�Å�¿ 	�

��\ Ñ Å É àÊ��æ�È��!Æ � ØÜÇdàÊÇ Å � / NÆ � / � ÙwæµÈ��!Æ �¾ Å ¿ 	�

� Ñ Ë Ø~È¬� ó �FÙ Å È>àâßbæ�È�� Æ � Ø8È>àÊÇN×��dàâß>Ù]æ�È�� Æ �
¾ Å ¿ 	�

� Ñ Ë Ø~È��F�>�FÙ Å È>àÊ��æ�È�� Æ � /Ôßbæ©È�� Æ �
¾ Å ¿ 	�

� Ñ J� Ø8È�� ï �FÙ Å ßSàÊ��æ�È�� Æ �
¾�Å�¿ 	�

� Ñ Å¯ÕåÅsÕ�Æ Ø8È>àê�L×��dàÊáFÙ]æ�È��!Æ �
¾�Å�¿ 	�

�"ÕåÅ �$àÊ��æ�È��!Æ � Ø²�$àâ�w×��dà ó Ù]æ�È��!Æ �
¾�Å�¿ 	�

�Ó�BÅ ádàÊ��æ�È��!Æ � / ó à ó æ©È��!Æ �
¾-¿ 	�

�´Á Ø8È>à`È��w×¨�dàÊ�F�>Ù)æ�È�� Æ � Ø~È>à`È¬ßw×��dàÊ�>áFÙ]æ�È�� Æ �

È�� ï



K 9 D g13�È¬� � T 5a9j= f c$.1=$z/ix529 f 72.1<>=d0®ix<>5@¾|C$3 f 9 E 0"72<o�/ØÜ���"Ù�.1= Q ?"��n [ Ø H mB7ÚeI36=uÙ"9;=$C
Cu9;7:9µØÜ?",�eyÙ þ �³ÿ V�K c$3�gr9j087�3A=F7a5 E z>.`m>3A0y72c$3�i ^ gog E .1= f g ^ 04.om>3 D 529j= f c$.o=$z
ix5a9 f 7a.1<j=�9;7¶7acd3o�%Øx�¨�"Ù´�wc$3A523I7ac$3yn [í^ = f 36587:9j.o=B7 E f <>54523604p¯<j=$C$0¶7a<�72c$3
047:9³7a.1087a. f 9jg ^ = f 3A547:9;.1=F7 E < D 7a9j.1=$3AC�.1=y9Ng19j52zj3@0a9 _ p$g13@<;idz>3A=$36529;7a3AC%3�m>36=F720 V

,/3 f 9 E�_ <SC$3 H m!7:e�3A=�n [ ?",�e
¾%Ö�¿��/ØÜ���"Ù Ñ Ö áSàä��æ�È��BÆ � Ø ßSà ó ×�È>àÊ�FÙ]æ©È��!Æ �
¾ Ö ¿��/ØÜ���"Ù Ñ J Ö É àâ�bæ�È�� Æ � ØÜÇdàÊ�w×�È>à ï Ù]æ©È�� Æ �
¾%Ö�¿��/ØÜ���"Ù Ñ Å¯Õ®Æ �dàâ�bæ�È��BÆ �
¾%Ö�¿��/ØÜ���"Ù Ñ Ö2ÕhÖ �!àâ�bæ�È��BÆ �
¾ Ö ¿��/ØÜ���"Ù Ñ Ö Õ Å Õ Æ �!àâ�bæ�È�� Æ �
¾ Ö ¿��/ØÜ���"Ù Ñ Ö Õ Ö Õ Ö Èjàâ�bæ�È�� Æ �
¾ Ö ¿��/ØÜ���"Ù Ñ Å Õ Æ Õ Ö Èjàâ�bæ�È�� Æ �
¾%Ö�¿��/ØÜ���"Ù Ñ Ë Ø8È¬� ó �FÙ8Ö �dàâ�bæ�È��BÆ �
¾ Å ¿��/ØÜ���"Ù Ñ Å áSàä��æ�È�� Æ � ØÜádàÊáw×¨�dàÊáFÙ]æ©È�� Æ �
¾ Å ¿��/ØÜ���"Ù Ñ J Å É àâ�bæ�È�� Æ � Ø É àâ�¶×¡�Sàâ�>Ù]æ©È�� Æ �
¾ Å ¿��/ØÜ���"Ù Ñ Å Õ Ö �!àâ�bæ�È�� Æ �
¾�Å�¿��/ØÜ���"Ù Ñ Ö2ÕåÅ �dàâ�bæ�È��BÆ �
¾�Å�¿��/ØÜ���"Ù Ñ Å¯ÕåÅsÕ®Æ �!àâ�bæ�È��BÆ � Ø8È>à É ×�È>àâ�>Ù]æ©È��!Æ �
¾�Å�¿��/ØÜ���"Ù Ñ Å¯ÕhÖ4ÕhÖ Èjàâ�bæ�È��BÆ �
¾�Å�¿��/ØÜ���"Ù Ñ Ö2ÕåÅsÕhÖ Èjàâ�bæ�È��BÆ �
¾�Å�¿��/ØÜ���"Ù Ñ Ë Ø8È¬� ó �FÙ4Å �dàâ�bæ�È��BÆ �
¾À¿ �WØ �<�´ÙÓÁ Ø ï àâ�w×¨�dà`È¬Ù]æ©È��!Æ � Ø ï àâß¶×¨�dàâß>Ù]æ©È��!Æ �

K 9 D g13�È ï � T 5a9j= f c$.1=$z£ix5a9 f 7a.o<>=$0�ix<>5 f c$9j5 _ <>=$. ^ _ C$3 f 9 E 0�.1= Q ?@�©n [ Ø H mB7:e�3A=YÙ
9j=$C�Cu9;7a9�Ø²?´,�eyÙ þ �³ÿ V

,/3 f 9 E�_ <!C$3 H mB7ÚeI36=�n [ ?´,�e
	�

�¦¿ Ï Å Ï Æ ßSà É �bæ�È��!Æ � Ø ßSà É>ï ×��dà`È��FÙ]æµÈ��!Æ �
	�

�¦¿ÝÐhÅPÐkÆ ßSà É �bæ�È��!Æ � Ø ßSàÊÇ>ÇN×��dà`È��FÙ]æµÈ��!Æ �
�/ØÜ���"Ù@¿ Ï Å Ï Æ È>àâ�j�bæ�È�� Æ � ØÜ�dà ójï ×��dàÊ�j�BÙ]æµÈ�� Æ �
�/ØÜ���"Ù@¿ ÐhÅ¯Ð�Æ È>àâ�j�bæ�È��!Æ � ØÜ�dà ó �N×��dàÊ� É Ù]æµÈ��!Æ �

È��j�



t$7�ix<>5�72c$3ª04.1z>=u9;g E .13Ag1C�Cd<S3A0�=$<j7%5236g E <>=�7ac$.o0%029 _ pdg13�7a<�C$3A0 f 54. D 3�7acd3ª02cu9;p¯3ª<;i¶7ac$3
f < _�D .o=u9;7a<j52.r9;g D 9 f «!zj52< ^ =dC V

4�¤�� ÇÉÈ�Ù
ª��n��«]§��V§&®¦� ���B?´A��*�
Ê8ËµÌ�ÍÏÎLÐ®Í7ÑÏÌÓÒÔÍkÌ�ÕÏÕ ° Ò/ÖLÐ®Ò « ÑÏÖLÐ×Ò®Ì�ØÚÙLÛÜË�Ý ÑÏÌ�ÍÏÛWÝ�Þ3Ù�Ý Ò «%ß ÍÏÌ�àLËáÎâÒÔÌ�ËHÑÏÍÏÛWÙáàáÑ�ÛÜÌ�ËãÎáàLÐ�ÑÏÌgÒ®Ì�Ë'ä

ÑÏÛWË,àLàLØåÐ!æ�Ð®Ë,ÑÏÕÔç�Ý Õ-Ì�ÙáÑ/Ý�ÛÜËLÐÔÎéè1ÍkÌ�ØëêâìíçNîïÐðàLÕÏÐñÌ�ò�ä8ÍÏÐ®ÕÏÌ�ËLÝ�ËLÒÔÐðÎ�Ý�Ñ/ÝáçBÑ/Ý�ó ÐÔËÉôHõöêãÐ®÷Ù�ÐÔÞÜÌ+îøÑ�ÖLÐâùûú1ô,üBýÿþ�ÐÂÝ ó�����ÖLÐÔË ÒÔÌ�Ø-þ�Ý�ÍkÛWË ß Ñ�ÖLÐµÎ�Ý Ñ/Ý î
ÛÜÑÏÖ êâìíç Ñ�ÖLÐãÍÏÐÔÒ®Ì�ËLÕiÑ�ÍÏàáÒ®Ñ�Ð®Î
����� æ Ý�ÞWàáÐÓÛWË Ñ�ÖLÐ êâì ÛWÕ×ÎáÐÔÒÔÍkÐÂÝ�ÕkÐÔÎ Ù	��
 õ êãÐ®÷JÝ�ËLÎéÝ�ÞÜÞ Ý�Ë�Ý�Þ��'ÕkÛWÕûÒÔàáÑÏÕÿÝ�ÍÏÐÓÝ�þLþLÞÜÛWÐ®Î
�
�aÝ Ñ�ÝÓÝ�ËáÎöêâì Ý�ÍÏÐÚÒ®Ì�Ø-þ�Ý�ÍÏÐ®Î ÛWË��UÛ ß Õ��
��� Ý�ËLÎ���õ���� ß ÍkÐÔÐ®ØgÐ®Ë,Ñ ÛWÕ ß Ì'Ì%ÎâÙLàáÑ ÕkÑ/Ý�Ñ�ÛWÕiÑ�ÛÜÒÔÕÝ�ÍkÐMþ�Ì'Ì�Í�����ÖáÐ7ÍÏÝ Ñ�ÛÜÌíÙ�Ð®Ñ8îïÐÔÐ®Ë-ÑÏÖLÐ�Ë,àLØÚÙ�ÐÔÍNÌ�è�Ð!æ�ÐÔËHÑÏÕïÛÜË×Ñ�ÖLÐ�ÎLÝ Ñ/ÝaÝ�ËáÎ-êâì ÛÜÕ����! #"
$�õ%�&"��
ÛÜËðÑÏÖLÐ@ÐÔÞÜÐÔÒ®ÑÏÍÏÌ�ËðÒ/Ö�Ý ËLËLÐÔÞ�Ý�ËáÎµõ%�!�� '$_õ%� ô(
ÚÛWË�ÑÏÖLÐ@ØÚàLÌ�ËðÒ/Ö�Ý�ËáËLÐÔÞ)�

4'*Nó Ç,+�Ù�-/.10%23+��4+�56.70%8:9;.=<��4+�9>0Q�B?<A;?@.
A Ë'ä8ÍkÐÔÕkÌ�Ë�Ý�ËLÒ®ÐâÕÏÛÜÎLÐÔÙLÝ�ËLÎ_Î�Ý�Ñ/ÝáçMî
Û Ñ�Ö �����CB �D�E
� GF@Ð!÷ þLÍkÌ æ'ÛÜÎLÐÔÕ Ý�ËLÌ�ÑÏÖLÐÔÍgÒ/ÖLÐÔÒ/ó

Ì�èNÑÏÖLÐÚÒ®Ì�ØÚÙLÛÜË�Ý Ñ�Ì�ÍÏÛ Ý Þ Ù�Ý�Ò/ó ß ÍÏÌ�àLËLÎ
�ûìjÌ�Ø-þ�Ý�ÍkÛWÕÏÌ�ËµÙ�Ð®Ñ8îïÐÔÐÔËöÎ�Ý Ñ�Ý Ý�ËLÎöêµì ÕkÖLÌ î
Õ ß Ì%Ì'ÎÝ ß ÍÏÐÔÐ®ØgÐ®ËHÑÂç ÕÏÐ®ÐH�UÛ ß ÕI�
���KJ��%� ôL�M��ÖLÐÿÍ�Ý�Ñ�ÛWÌÓÙPÐ!Ñ8îjÐ®ÐÔË ÑÏÖLÐÚË,àLØÚÙ�ÐÔÍaÌ èïÐ!æ�Ð®Ë,ÑÏÕûÛÜËâÑ�ÖLÐÿÎLÝ Ñ/Ý
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��ÖLÐ�Ñ�ÖLÍkÐÔÐ�ÎLÛÜòPÐÔÍkÐÔËHÑíþ�ÐÂÝ ó%ÛÜË ß Ù�Ý�Ò/ó ß ÍÏÌ�àLËLÎµÑd�%þ�ÐÔÕ Ý ËLÎãÑÏÖLÐûØ-Ð®ÑÏÖLÌ%ÎLÕ7îïÐ×àáÕÏÐûÑÏÌgÕkàLþ'ä
þLÍkÐÔÕkÕíÑ�ÖLÐ®Ø îïÐÔÍkÐÿÎLÐÔÕkÒÔÍkÛWÙ�ÐÔÎ ÛWË��'ÐÔÒ��M���&Q%�íÊ8ËâÑÏÖLÛWÕFÒ/Ö�Ý�þáÑÏÐÔÍíîïÐÚÐÔÕiÑ�ÛÜØÓÝ ÑÏÐûÑÏÖLÐÚÍÏÐ®ØÓÝ ÛWËLÛÜË ß
þ�ÐÂÝ�ó,ÛÜË ß Ù�Ý�Ò/ó ß ÍÏÌ�àLËLÎµÒ®Ì�Ø-þPÌ�ËáÐÔËHÑ�Õ7Ý è ÑÏÐÔÍ
Ý�ÞÜÞ:Ý�Ë�Ý Þ��%ÕÏÛÜÕ�ÒÔàáÑÏÕFÖ�ÝÂæ�ÐûÙ�ÐÔÐ®ËµÝ�þáþLÞWÛÜÐÔÎ
�
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¦ ÐÔÝ�ó,ÛWË ß Ù�Ý�Ò/ó ß ÍkÌ�àLËLÎáÕ è1ÍkÌ�ØwW§Z ¨/©�ªh\ Ý�ËLÎ«W§Z ªíúS
�üBý�\OÎLÐ®ÒÂÝi�%ÕjÝ ÍÏÐ
Ð�¬-ÒÔÛÜÐÔËHÑ�Þ��
ÕkàLþLþLÍkÐÔÕÏÕkÐÔÎðÙ	�ÿÑ�ÖLÐFÎLÛWÞÜÐÔþáÑÏÌ�Ë ØÓÝ ÕÏÕ ÒÔàáÑÏÕI��­FÌ îïÐ®æ�Ð®ÍÔç�Ýaæ�Ð®Ís�gÕÏØgÝ�ÞWÞáÒÔÌ�ËHÑ�ÍkÛWÙLà'Ñ�ÛWÌ�ËgÍkÐÔØgÝ�ÛWËLÕ��
��Ì
ÐÔÕkÑÏÛWØgÝ Ñ�Ð Ñ�ÖLÛÜÕ:ÒÔÌ�ËHÑÏÍÏÛWÙáàáÑ�ÛÜÌ�Ë:çÂîïÐ àáÕÏÐÔÎ×êâì ß ÐÔËáÐÔÍ�Ý�Ñ�ÐÔÎhW§Z ¨/©�ª�\´Ý ËLÎTWrZ®ª ú)
�üBý@\
ÕÏÝ�ØgþáÞWÐÔÕ���� Ý�ÙLÞWÐ«�ÂôgÕÏÖLÌ î
ÕFÑÏÖLÐ×ÍÏÝÂî Ë,àLØÚÙ�ÐÔÍÏÕFÌ�è è1àLÞÜÞ���ÍkÐÔÒ®Ì�ËLÕkÑÏÍÏàLÒ!Ñ�Ð®Î�WuZ ¨t©�ª¯\ëÝ�ËLÎ
W§Z ªíúS
�ü ý(\ ÎLÐ®ÒÂÝi�%ÕÔçLÛÜËgÑÏÖLÐíÕkÛ ß Ë�Ý Þ�ÍÏÐ ß ÛWÌ�Ë �j°	±;² ���!
� YFaÐ®÷×ç%Ý�ËLÎÓÑÏÖLÐFÒ®Ì�ÍÏÍkÐÔÕkþPÌ�ËáÎLÛWË ß
Ë,àLØÚÙ�ÐÔÍkÕÓÕkÒÂÝ�ÞÜÐÔÎ ÑÏÌ Ý�Ë_ÛÜËHÑ�Ð ß Í�Ý ÑÏÐÔÎ ÞÜàLØ-ÛWËLÌ�ÕkÛÜÑd�éÌ èM"%���&� è1Ù e/f çMÙ�Ð®è1Ì�ÍÏÐâÝ þLþLÞ��%ÛÜË ß Ý ÒÔàáÑ
Ì�Ë Ñ�ÖáÐñÞÜÛWó ÐÔÞWÛÜÖLÌ%Ì'Î ÍÏÝ Ñ�ÛÜÌL��� Ððè1Ì�àLËLÎ ÝöË,àLØÚÙ�ÐÔÍ Ì�è7è1àLÞÜÞ�� ÍkÐÔÒ®Ì�ËLÕkÑÏÍÏàLÒ!Ñ�Ð®Î³W®Z ¨t©´ª�\ÎLÐ®ÒÂÝi�%Õ-î
Û Ñ�Öµ¨/©�ª¶Z a6o·a e ÛWËéî
ÖLÛWÒ/Ö Ì�ËáÐñÒ/ÖLÝ�Í ß Ð®Î þLÛWÌ�Ëéè1ÍkÌ�Ø ÑÏÖLÐðÖ�Ý�ÎLÍkÌ�ËLÛÜÒ Õs�%ÕkÑÏÐÔØ
îjÝ�ÕÚØ-ÛWÕkÛWÎLÐ®Ë,ÑÏÛ g Ð®Î Ý�ÕÚÝµØÚàLÌ�Ë Ý�ËLÎ Ì�ËáÐ Ì�è�Ñ�ÖáÐÓØÚàLÌ�ËLÕ×è1ÍÏÌ�ØdÑÏÖLÐ�¨/©�ª ÎLÐÔÒÔÝR� îMÝ ÕÚËLÌ�Ñ
ÛÜÎLÐÔËHÑ�Û g ÐÔÎ Ý ËLÎ Ñ�ÖLÐ®ÍÏÐ!è1Ì�ÍÏÐ�Ò®Ì�ËLÕÏÛÜÎLÐÔÍkÐÔÎ ÑÏÌ ÙPÐ�ÝâþáÛWÌ�Ë
�O� Ð�ÍÏÐ!è1ÐÔÍ×ÑÏÌâÑ�ÖLÛÜÕÚÕÏÛ Ñ�à�Ý�Ñ�ÛWÌ�Ë Ý�Õ ÝÒÔÝ�ÕÏÐ�Ì�è�a�¸ ¹�ÕkîjÝ�þ:çïÝ�ËLÎéÛÜËLÒÔÞÜàLÎLÐÓÑÏÖLÐÔÕkÐ�Ð®æ�Ð®ËHÑ�Õ-ÛWË ÑÏÖLÐ Ñ�Ì�Ñ�Ý�Þ Ò/Ö�Ý�ÍÏØ-Ì�ËLÛÜàLØ þPÐÔÝ�ó,ÛWË ß
Ù�Ý Ò/ó ß ÍÏÌ�àLËáÎ
�l��ÖLÐ®ÕÏÐÿÑd�%þPÐ®Õ�Ì èïÎáÐÔÒÂÝi�%ÕûÝ�ÍÏÐÿÞÜÛWó�Ð®Þ��ðÑ�Ì�Ð!æ Ý�ÎLÐÿÑ�ÖLÐÿÒ/ÖLÝ�ÍÏØ-Ì�ËLÛÜàLØ æ�Ð®ÑÏÌñÒ®àáÑ�Õ
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�UÝ ÙLÞWÐH�ÂôLULºFàLØÚÙ�ÐÔÍöÌ�èÓÒ/Ö�Ý�ÍÏØ-Ì�ËLÛÜàLØ þ�ÐÂÝ�ó,ÛÜË ß ÙLÝ�Ò/ó ß ÍÏÌ�àáËLÎ Ð®æ�ÐÔËHÑ�Õ è1ÍÏÌ�Ø êãÌ�Ë,ÑÏÐìMÝ�ÍÏÞÜÌÚÕÏÛÜØÚàLÞ Ý�Ñ�ÛWÌ�Ë:ç,ÙPÐ!è1Ì�ÍÏÐaÝ þLþLÞ��%ÛÜË ß ÝÚÒÔà'Ñ
Ì�Ë Ñ�ÖLÐaÞÜÛWó ÐÔÞWÛÜÖLÌ%Ì'Î-Í�Ý ÑÏÛWÌL�c��ÖLÐÐÔËHÑ�ÍkÛWÐÔÕðÝ ÍÏÐ ÕÏÒÔÝ�ÞWÐ®Î�ÑÏÌÉÝ�Ë�ÛWËHÑ�Ð ß Í�Ý ÑÏÐÔÎ�ÞWàáØgÛÜËLÌ�ÕÏÛ Ñd�ÉÌ�èh"%���&� è1Ù e/f �r��ÖLÐË%àáØÚÙPÐ®ÍÏÕ ß Û æ�ÐÔËñÛWËðþ�Ý ÍÏÐÔËHÑÏÖLÐÔÕkÐÔÕ Ý ÍÏÐ Ñ�ÖáÐ�ÍÏÝÂî�Ð®æ�ÐÔËHÑ Ò®Ì�àLËHÑ�Õ��
êãÌ%ÎLÐ F@Ð®ËLÐÔÍkÛWÒMW W<êâì W§Z ¨/©�ª¯\åêâì W§Z ªíúS
�üBýV\ êâì �'àLØ
¨/©�ª»Z _ e _ e õ%�!�� ðú:�+ý õ%�võ�õñú õHý ¼ õ%�!�� ðú:�+ý
¨/©�ª»Z®a o a e õ%�võ�õñú õHý õ%�võ�õñú õHý ¼ õ%�võ�õñú õHý
ªíúS
�üBý�Z _ e _ e õ%� ôHõñú:�+ý ¼ õ%�!
��gú:�+ý õ%�&�%�gúS
�ý
ªíúS
�üBý�Z®a6o·a e õ%� ôHõñú:�+ý ¼ õ%�!
��gú:�+ý õ%�&�%�gúS
�ý
¨/©�ª»Z®a6o·a e 
��!
#"ñú*ô,ý ���!
�õñúS
�ý ¼ Q%� ô	"ñú)�Hýú½a�¸q¹�ýMÕkîjÝ�þ
ªíúS
�üBý�Z®a6o·a e õ%�võ�õñú õHý ¼ õ%�võ�õñú õHý õ%�võ�õñú õHýú½a�¸q¹�ýMÕkîjÝ�þ

ÕkÛWËLÒ®Ð Ñ�ÖLÐ æ�Ð®Ñ�Ì ÛÜÕ�Ý�þLþLÞÜÛWÐ®Î�Ì�Ë Ñ�ÖLÐ î
ÍkÌ�Ë ß þ�Ý�ÛÜÍjÌ�è�þ�Ý ÍkÑ�ÛÜÒÔÞÜÐÔÕ@ú Ñ�ÖLÐaÍkÐÔÒÔÌ�ËLÕkÑÏÍÏàLÒ!Ñ�ÐÔÎñÎLÛÜÞWÐÔþ'Ñ�Ì�Ë
Ò®Ì�ËLÕÏÛÜÕkÑÏÕaÌ�è Ì�ËLÐÚÌ�èBÑÏÖLÐj¨t©�ª Î�Ý�à ß Ö,ÑÏÐÔÍkÕ@Ý�ËLÎöÝ þLÛWÌ�Ëµè1ÍÏÌ�ØOÑ�ÖáÐÿÖ�Ý�ÎLÍkÌ�ËLÛWÒ×Õs�%ÕkÑÏÐÔØÓýK�×Ê8ËöÝ
è1àáÑÏàLÍÏÐ æ�ÐÔÍkÕÏÛWÌ�ËûÌ�è,ÑÏÖLÛWÕ�Ý�ËLÝ�Þ��%ÕÏÛÜÕÔç Ì�ËáÐNØgÛ ß ÖHÑ ÒÔÌ�ËáÕÏÛWÎáÐÔÍ:æ�Ð!Ñ�Ì�ÛÜË ß Ý ß Ý�ÛÜËLÕkÑ3ÕÏàLÒ/Ö×Ý�Ë@Ì'Ò®ÒÔàLÍkÐÔËLÒ®Ð�çÙLà'ÑFËáÌ-ÕkàLÒ/ÖµÍkÐI¾,àLÛÜÍÏÐÔØ-ÐÔËHÑ7ÛWÕ�ÛÜØgþ�Ì�ÕkÐÔÎðÛWË�Ñ�ÖáÐ�þáÍÏÐÔÕkÐÔËHÑíÝ�Ë�Ý�Þ��'ÕkÛWÕ��

�Fè ÑÏÐÔÍNÕkÒÂÝ�ÞÜÛWË ß ÑÏÖLÐMÍÏÝ î Ë,àLØÚÙ�ÐÔÍNÌ�è�þ�ÐÂÝ�ó,ÛÜË ß Ù�Ý�Ò/ó ß ÍkÌ�àLËLÎ ÎLÐ®ÒÂÝi�%ÕBÑÏÌaÒÔÌ�ÍkÍÏÐ®ÕÏþ�Ì�ËLÎÿÑ�Ì@Ý�ËÛÜË,ÑÏÐ ß ÍÏÝ Ñ�Ð®ÎgÞÜàLØ-ÛWËLÌ�ÕkÛÜÑd�×Ì�è6"%�#�!� è1Ù�e/f�ç%îïÐ g ËLÎ õ%�!�#��Ý�ËLÎj
���õ��@Ð!æ�ÐÔËHÑÏÕMÛWË Ñ�ÖLÐ7ÐÔÞÜÐÔÒ!Ñ�ÍÏÌ�Ë Ý�ËLÎ
ØÚàáÌ�ËâÒ/Ö�Ý�ËáËLÐÔÞÜÕÔç ÍÏÐ®ÕÏþ�ÐÔÒ!Ñ�ÛÜæ�ÐÔÞ����gú¿��ÖLÐ×Ë%àáØÚÙPÐ®ÍÏÕaÛÜËµÑ�ÖLÐ×ÍÏÛ ß Ö,Ñiä8Ö�Ý ËLÎâÒÔÌ�ÞWàLØ-ËµÌ�è4� Ý�ÙLÞÜÐj�Âô
ËLÐ®ÐÔÎ ÑÏÌâÙPÐgÎLÛÜæ%ÛÜÎLÐÔÎ Ù	�öÑ8îjÌ%��ýÀ�UÛÜË�Ý�ÞWÞ���ç îïÐ ÕÏÒÔÝ�ÞWÐÓÑÏÖLÐÔÕkÐ Ë,àLØÚÙ�ÐÔÍkÕÚÙ	� Ýãè*Ý Ò®Ñ�Ì�Í×Ì�è7õ%�&��"ÑÏÌÓÝ�Ò®ÒÔÌ�àáË,Ñ
è1Ì�Í�ÑÏÖLÐ×ÝÂæ�ÐÔÍ�Ý ß ÐûÐK¬-ÒÔÛWÐ®ËLÒ���è1Ì�Í7Ò/ÖLÝ�ÍÏØ-Ì�ËLÛÜàLØøÎLÐ®ÒÂÝi�%ÕFÑÏÌgþ�Ý ÕÏÕ
Ñ�ÖLÐ@ÞWÛÜó�Ð®ÞWÛWÖáÌ'Ì%Î
ÍÏÝ Ñ�ÛÜÌ�ÒÔàáÑÏÕÔç Ý�ÕaØgÐÔÝ�ÕÏàáÍÏÐÔÎ ÛWËâÑÏÖLÐ Ò/Ö�Ý�ÍÏØ-Ì�ËLÛÜàLØ æ�Ð®ÑÏÌµÎ�Ý Ñ�Ý%�Á��ÖLÐ g Ë�Ý ÞNÐÔÕkÑÏÛWØgÝ Ñ�ÐÚè1Ì�Í Ñ�ÖLÐ
Ë,àLØÚÙ�ÐÔÍ�Ì�èáÒ/Ö�Ý�ÍkØgÌ�ËáÛWàLØ�þ�ÐÂÝ ó%ÛÜË ß Ù�Ý�Ò/ó ß ÍÏÌ�àLËLÎ×Ð!æ�Ð®Ë,ÑÏÕ ÛWÕ ÑÏÖ%àáÕUõ%� ôHõ�$Úõ%�!
#Q7ÛÜË�ÑÏÖLÐBÐÔÞÜÐÔÒ®ÑÏÍÏÌ�ËÒ/Ö�Ý ËLËLÐÔÞ�Ý�ËáÎÂ�#�!Q���$_õ%� ô	�ÿÛWË ÑÏÖLÐ@ØÚàLÌ�ËñÒ/Ö�Ý�ËáËLÐÔÞ)�

��Ì�ÍíÑÏÖLÐÿØgÐÔÝ�ÕÏàáÍÏÐÔØ-ÐÔËHÑ@Ì�è þ�Ý ÍkÑ�ÛWÝ�ÞUÙáÍ�Ý�ËLÒ/ÖáÛWË ß è1ÍÏÝ�Ò®ÑÏÛWÌ�ËLÕíÛWË ÕÏÐ!æ�Ð®Í�Ý�ÞBÙLÛÜËLÕ Ì�è ÎLÛÜÞWÐÔþ'Ñ�Ì�Ë
Ý�ËáÎÿÖ�Ý�ÎLÍkÌ�ËLÛWÒjØÓÝ�ÕkÕÔç�îïÐ�ËLÐÔÐ®Î-ÑÏÌaÐÔÕiÑ�ÛWØgÝ ÑÏÐïÑ�ÖáÐMè1Í�Ý�Ò!Ñ�ÛWÌ�ËÚÌ�è�Ù�Ý�Ò/ó ß ÍkÌ�àLËLÎ ÛWËÿÐÔÝ�Ò/Ö ÙLÛWË·�N��Ì�ÍÑÏÖLÐ ÎLÛWÕiÑ�ÍÏÛÜÙLàáÑÏÛWÌ�Ë ÛÜË ÑÏÐÔÍkØgÕaÌ�èjÎLÛWÞÜÐÔþáÑÏÌ�Ë ØgÝ�ÕÏÕ®ç�îïÐ-àLÕÏÐ Ñ�ÖLÐ ÎLÛÜÞWÐ®þáÑ�Ì�Ë ØgÝ�ÕkÕ�ÎáÛWÕkÑÏÍÏÛÜÙLàáÑ�ÛÜÌ�Ë
Ì�è�ÑÏÖLÐÓÕkØÓÝ ÞWÞBË,àLØÚÙ�ÐÔÍÚÌ�è
þ�ÐÂÝ ó%ÛÜË ß Ù�Ý Ò/ó ß ÍÏÌ�àLËáÎéÐ®æ�Ð®ËHÑ�Õÿè1Ì�àLËLÎ ÛWË ÑÏÖLÐÓÕkÛWØÚàLÞWÝ Ñ�ÛÜÌ�Ë
�Ã��Ì�Í
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��ÄÅÄ Æ ÙLó ß ÎLÐÔÒÔÝi�'Õ �jÇ ] Æ ÙLó ß ÎLÐÔÒÔÝi�'ÕúSFaÐ®÷@ý úSFaÐ®÷aýõ%�!
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�õ
� Ì#Í JÎ����õ õ%�võ�õ�$ õ%�võ�õ
���võYJ�
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Q%�&"hJÃ���võ õ%�võ�õ�$ õ%�võ�õ

ÑÏÖLÐ ÎLÛÜÕkÑ�ÍkÛWÙLà'Ñ�ÛWÌ�Ë ÛÜË Ñ�Ð®ÍÏØ-Õ×Ì�è
Ö�Ý ÎLÍÏÌ�ËáÛWÒÓØgÝ�ÕkÕÔç îïÐ�àLÕÏÐÓÑÏÖLÐ ÎLÛÜÕkÑÏÍÏÛWÙáàáÑ�ÛÜÌ�Ëöè1Ì�àLËLÎéÛWË Ñ�ÖLÐ
Ò/Ö�Ý ÍÏØ-Ì�ËLÛWàáØ ä æ�Ð®ÑÏÌ Î�Ý Ñ�Ý Õ�Ý�Ø-þLÞÜÐ#�T��ÖLÐÿÐÔÕiÑ�ÛWØgÝ ÑÏÐÔÎ Ë,àLØÚÙ�ÐÔÍkÕ�Ì èïÙLÝ�Ò/ó ß ÍÏÌ�àáËLÎ Ð®æ�Ð®ËHÑ�ÕûÝ�ÍÏÐß Û æ�Ð®ËñÛÜËÎ�UÝ�ÙáÞWÐH�P���
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�íËáÌ�Ñ�ÖLÐ®Í þPÐÔÝ�ó,ÛWË ß Ù�Ý Ò/ó ß ÍÏÌ�àLËáÎ�ÎáàLÐNÑ�Ì�þ�Ý�ÍiÑ�ÛÜÒÔÞWÐUØgÛÜÕÏÛWÎáÐÔËHÑ�Û g ÒÂÝ ÑÏÛWÌ�ËíÝ�ÍÏÛÜÕÏÐ®Õ3è1ÍÏÌ�Ø Ö�Ý�ÎLÍkÌ�ËLÛÜÒ
WøØ-ÐÔÕkÌ�ËâÎLÐ®ÒÂÝi�%Õ î
ÖLÐÔÍkÐ×Ñ8îïÌ Ö�Ý�ÎLÍkÌ�ËLÕ Ì èNÌ�þLþ�Ì�ÕÏÛ Ñ�ÐûÒ/Ö�Ý�Í ß Ð×Ö�ÝÂæ�ÐÿÙ�ÐÔÐ®ËâØ-ÛWÕÏÛÜÎLÐÔËHÑÏÛ g Ð®ÎâÝ�Õ
ÞÜÐÔþáÑÏÌ�ËLÕI�Ó�'ÛÜËLÒÔÐ ÑÏÖLÐ^¹CZ _�ØgÛÜÕÏÛÜÎLÐÔËHÑ�Û g ÒÂÝ�Ñ�ÛWÌ�Ë Í�Ý�Ñ�Ð ÛÜÕÚËLÐ ß ÞWÛ ß ÛWÙLÞÜÐ�ç ÑÏÖLÛWÕ×Ù�Ý�Ò/ó ß ÍÏÌ�àLËLÎÉÛWÕ
Ì�ËáÞ��âÒ®Ì�ËLÕkÛWÎLÐ®ÍÏÐÔÎ ÛWË Ñ�ÖáÐgØÚàáÌ�Ë Ò/Ö�Ý�ËLËLÐ®ÞS�k��Ì�Í@ÐKÔáÝ�Ø-þLÞWÐ ç:Ñ�ÖLÐ-ÎLÐÔÒÔÝi�ÂW o Z ÕÖ^×s¹ o î
Û Ñ�Ö
ÕÖ × Z Ø�oV¹ e ÛWÕBÝaÙ�Ý�Ò/ó ß ÍkÌ�àLËLÎ-Ñ�ÌTWlo¯Z Ø�oVa6o·a e î
ÖLÐ®ËÓÙ�Ì�Ñ�Ö þLÛÜÌ�ËLÕBÝ�ÍkÐ7Ø-ÛWÕkÛWÎLÐ®ËHÑ�Û g ÐÔÎ
Ý�Õ
ØÚàáÌ�ËLÕI�

��ÖLÐ®ÕÏÐ
Ù�Ý�Ò/ó ß ÍkÌ�àLËLÎLÕBÝ ÍÏÐMÐ®ÕkÑ�ÛÜØÓÝ�Ñ�ÐÔÎÿàáÕÏÛWË ß Ý Õ�Ý�Ø-þLÞÜÐjÌ�è�Ö�Ý ÎLÍÏÌ�ËáÛWÒ'W�ÎLÐ®ÒÂÝi�%ÕBÛWËÁÙMÝ#ÙMÝ�Í
Î�Ý�Ñ/Ý%�T��ÖLÐÿÕ�Ý ØgþLÞÜÐ�ç:ÞWÝ Ñ�Ð®ÍíÌ�Ë ÍkÐ®è1ÐÔÍkÍÏÐ®Î ÑÏÌðÝ�Õ�\k]:Ú�Ú:ç ÛÜÕ ÒÔÌ�ÞÜÞWÐ®Ò®Ñ�Ð®Î Ù	�âÛWØ-þ�Ì�ÕÏÛÜË ß ÍkÐI¾,àLÛWÍkÐ!ä
Ø-ÐÔËHÑ�Õ7ÛWÎáÐÔËHÑ�ÛÜÒÂÝ�Þ3ÑÏÌ-ÑÏÖLÌ�ÕkÐ�è1Ì�Í
ÕkÛ ß Ë�Ý Þ ÒÂÝ�ËLÎáÛWÎ�Ý ÑÏÐÔÕ®ç�ÐpÔ'ÒÔÐÔþ'ÑíÑ�ÖLÝ Ñ7ËLÌgÞÜÐÔþáÑÏÌ�ËñÛWÎLÐ®Ë,ÑÏÛ g ÒÔÝ Ñ�ÛÜÌ�Ë

���P 



ÛÜÕMÝ�þLþáÞWÛWÐ®Î
�N��ÖLÛÜÕMÍÏÐ®ÕÏàLÞ Ñ�Õ�ÛÜË�ÝÚÞ Ý�Í ß ÐíÕÏÝ�Ø-þLÞWÐFÌ�è�þLÍÏÐ®ÎLÌ�Ø-ÛWË�Ý Ë,ÑÏÞ��-Ö�Ý�ÎáÍÏÌ�ËLÛÜÒ;W ÒÂÝ ËLÎLÛWÎLÝ Ñ�Ð®ÕI�
ÛBÝ�Ò/ÖñÐ®æ�ÐÔËHÑ ÛÜÕ ß ÛÜæ�ÐÔËãÝÿîïÐÔÛ ß ÖHÑ

ÜÑÝ7Þ úß¹ o Z a o ý Þ ú½¹ e Z a e ý!çPî
ÖáÐÔÍÏÐ Þ úß¹ oVà e�á Z a oVà e�á ý7ÛÜÕ7ÑÏÖLÐÚþLÍkÌ�Ù�Ý�ÙLÛÜÞWÛ Ñd� è1Ì�Íþ�Ì�ÕÏÛ Ñ�Û æ�Ð×ú*ËLÐ ß Ý Ñ�Û æ�ÐÂýBþLÛÜÌ�ËLÕBÑ�ÌûÙPÐFØgÛÜÕÏÛWÎáÐÔËHÑ�Û g ÐÔÎ-Ù	�-ÑÏÖLÐíþ�Ì�ÕkÛÜÑ�Û æ�Ðûú*ËáÐ ß Ý ÑÏÛÜæ�Ð ý Ø×àLÌ�ËÓÕkÛ ß ËLÝ�Þ
ÕkÐÔÞWÐ®Ò®ÑÏÌ�ÍI�

��ÖLÐûþLÍÏÌ�ÙLÝ�ÙLÛWÞÜÛÜÑÏÛWÐÔÕMÝ�ÙPÌ æ�Ð×Ý�ÍkÐûÌ�ÙáÑ/Ý�ÛÜËLÐÔÎðè1ÍÏÌ�ØJÕkÑ/Ý ËLÎ�Ý�ÍkÎO¦NÊ@� Ñ/Ý ÙLÞWÐ®ÕÔçLî
ÖLÛÜÒ/ÖâÒÔÌ�ËHÑ�Ý�ÛWËÕkÐÔþ�Ý�ÍÏÝ Ñ�Ð@ÍÏÝ Ñ�Ð®Õ7è1Ì�Í�ÐÔÝ�Ò/ÖµÒ/ÖLÝ�Í ß Ð�Ý�ËáÎãÐÔÝ�Ò/ÖµÍkàLËãÒ®Ì�ËLÎLÛ Ñ�ÛÜÌ�Ë�ÙLÞWÌ%Ò/ó�ç�Ý�Õ�îjÐ®ÞWÞ�Ý�Õ�è1Ì�ÍMæ Ý�Í:�%ÛWË ß
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Ù�Ý Ò/ó ß ÍÏÌ�àLËáÎ ß Û æ�Ð®Õ
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Ë_ÛÜË,�UÛ ß àLÍkÐÔÕk��ôLç����'ç�Ý�ËLÎ,���áçjÝ�ËLÎ ÑÏÖLÐµÕkÛ ß ËLÝ�Þ
�%ÛWÐ®ÞWÎ_è1Ì�Í�ÐÔÝ�Ò/Ö g ÑðÛWÕ�ÕÏÖáÌ+î
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ÑÏÖLÐÿØÚàLÌ�Ë Ø-Ì%ÎLÐÚÛWÕíÐÔÕkÑÏÛWØgÝ Ñ�Ð®ÎâÑ�Ì�Ù�Ð«
��&Q���$ õ%�E #���M��ÖLÐ àLËLÒÔÐ®ÍkÑ�Ý�ÛWËHÑd� ÛÜÕ ÒÔÌ�ËáÕÏÐÔÍiæ Ý Ñ�Û æ�ÐÔÞ��Ð®ÕkÑ�ÛÜØÓÝ�Ñ�ÐÔÎ Ù	� ÛÜËLÒÔÍkÐÂÝ�ÕkÛWË ß Ý�ÞWÞBØ-ÛWÕÏÛÜÎLÐÔËHÑÏÛ g ÒÔÝ Ñ�ÛÜÌ�Ë Í�Ý ÑÏÐÔÕÚþLÍkÌ æ'ÛÜÎLÐÔÎ ÛWË ÑÏÖLÐ�¦NÊ@�øÑ/Ý ÙLÞWÐ®ÕûÙ	�
$Á�iå ç'ÛS� Ð#�NÝ�ÕkÕÏàLØ-ÛWË ß Ñ�ÖáÐ Í�Ý ÑÏÐÔÕïÛWËgÑÏÖLÐ ÎLÛ ò3Ð®ÍÏÐ®Ë,ÑjÙLÛWËáÕjÌ�è�Ý�Ë ß ÞWÐFÝ�ËLÎ Ø-Ì�Ø-ÐÔËHÑ�àáØ<Ý ÍÏÐFè1àáÞWÞ��
Ò®Ì�ÍÏÍkÐÔÞ Ý�Ñ�ÐÔÎ·�

��Ì�ÍíÑÏÖLÐÿØgÐÔÝ�ÕÏàáÍÏÐÔØ-ÐÔËHÑ@Ì�è þ�Ý ÍkÑ�ÛWÝ�ÞUÙáÍ�Ý�ËLÒ/ÖáÛWË ß è1ÍÏÝ�Ò®ÑÏÛWÌ�ËLÕíÛWË ÕÏÐ!æ�Ð®Í�Ý�ÞBÙLÛÜËLÕ Ì�è ÎLÛÜÞWÐÔþ'Ñ�Ì�Ë
Ý�ËáÎ Ö�Ý�ÎLÍkÌ�ËLÛÜÒÓØgÝ�ÕÏÕ®ç îjÐ ËáÐÔÐÔÎéÑÏÌâÐÔÕiÑ�ÛWØgÝ ÑÏÐ-ÑÏÖLÐÓè1Í�Ý Ò®Ñ�ÛÜÌ�Ë Ì è
Ù�Ý�Ò/ó ß ÍÏÌ�àLËLÎ ÛWË ÐÂÝ�Ò/Ö ÙLÛÜË
�
��ÖLÐ7Ý�Ù�Ì æ�Ð7þLÍÏÌ%ÒÔÐ®ÎLàLÍkÐ7ÛÜÕBÍÏÐÔþ�ÐÂÝ�Ñ�ÐÔÎ-ÛWË ÐÔÝ�Ò/ÖgÌ è3Ñ�ÖáÐ7ÙáÛWËLÕBÝ�ËáÎ-ÑÏÖLÐ
ÍÏÐÔÕkàLÞÜÑÏÕNè1Ì�Í Ñ�ÖLÐ'\k]sÚ o Ú eÑÏÌ�þPÌ�ÞWÌ ß �ÓÝ�ÍkÐaÕÏàLØ-ØÓÝ ÍÏÛçæ®ÐÔÎðÛWËÎ� Ý�ÙLÞÜÐÁ�P ��
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êãÌ'ÎáÐ \k]:Ú o Ú e
\^]@a6o·a e 
D�!Q��È$_õ��E ��
Ø�`
a6oVa e �#��õ�ô�$_õ��!Q�"
Ø�`·¹ × a6o·a e õ��E
 ô�$_õ���õ��
Ø ` ¹ ` a o a e õ��vô	QÈ$_õ����RQ
Ø�`·¹1`V¹ × a
o·a e õ���õ	 '$_õ���õ%�
Ø�`·¹1`V¹1`�a6o·a e õ����P�'$_õ���õ�ô
Ø ×] a o a e õ����R�È$_õ���õ��
Ø ×] ¹ × a o a e õ���õ	
'$_õ���õ%�
ØO×] ¹ ` a o a e õ����RQÈ$_õ���õ�ô
Ø ×] ¹1`V¹ × a
o·a e õ���õ�ô�$_õ���õ%�
Ø ×] ¹1`V¹1`·a
o·a e õ���õ	
'$_õ���õ%�

�UÝ ÙLÞWÐH�R�%UL­íÝ�ÎLÍkÌ�ËLÛÜÒ þPÐÔÝ�ó,ÛWË ß ÙLÝ�Ò/ó ß ÍÏÌ�àáËLÎLÕ�è1Ì�Íè\k]@a o a e Ý�ËáÎñÛ Ñ�ÕMÛÜËLÎLÛ æ'ÛÜÎLà�Ý�Þ�Ð®æ�ÐÔËHÑÑ�Ì�þ�Ì�ÞWÌ ß ÛWÐ®Õïî
ÛÜÑÏÖ�Ñ�ÖLÐ;\k]éÚ o Ú e Õ�Ý�Ø-þLÞÜÐ#�
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 / ndf 2χ  193.5 / 85

 wegiht  ESm

 0.05519±nSig = 2.38906 

 0.00006 GeV±meanSig = 5.28013 

 0.00007 GeV±widthSig = 0.00299 

 0.29349±nCBkg = 32.18554 

 0.42192±shapeCBkg = -27.48529 

�UÛ ß àLÍÏÐM��ô%U%� Ð®Û ß ÖHÑÏÐÔÎ ����� ÎáÛWÕkÑÏÍÏÛÜÙLàáÑ�ÛÜÌ�ËâÌ�è4\k]:Ú/o1Ú e Ð!æ�Ð®Ë,ÑÏÕI�l��ÖáÐ-ÍkÐÔÎ ÞÜÛWËLÐûÛWÕíÑÏÖLÐÑ�Ì�Ñ�Ý�Þ g Ñ@Ñ�ÌñÝ¯F�Ý àLÕÏÕkÛ Ý�ËöÕÏÛ ß Ë�Ý�Þ þáÞWàLÕ�Ý�ËÂ�íÍ ß àLÕ@Ù�Ý�Ò/ó ß ÍkÌ�àLËLÎ
ê Ñ�ÖLÐ-ÙLÞWàáÐÞWÛÜËLÐ ÛWÕMÑÏÖLÐM�íÍ ß àLÕ
Ù�Ý�Ò/ó ß ÍkÌ�àLËLÎãþPÌ�ÍiÑ�ÛÜÌ�Ë�Ì�è�Ñ�ÖLÐ g ÑI�
���R�
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(2S) veto data, G + A fitψ + ψ J/-e+e

meanSigEE =  5.28003606 +/- 0.00005119 GeV

nCBkgEE =  2120.79 +/- 55.69

nSigEE =  3846.17 +/- 69.47

shapeCBkgEE = -54.5662 +/- 3.256

sigmaSigEE =  0.00280436 +/- 0.00004575 GeV
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(2S) veto data, G + A fitψ + ψ J/-e+e
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(2S) veto data, G + A fitψ + ψ J/-µ+µ

meanSigMM =  5.28004453 +/- 0.00006987 GeV

nCBkgMM =  708.31 +/- 31.91

nSigMM =  1702.51 +/- 44.86

shapeCBkgMM = -57.3908 +/- 5.569

sigmaSigMM =  0.00261308 +/- 0.00006110 GeV
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(2S) veto data, G + A fitψ + ψ J/-µ+µ
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(2S) veto data, G + A fitψ + ψ J/-µ+µ + -e+e

meanSigEEMM =  5.28004006 +/- 0.00004138 GeV

nCBkgEEMM =  2831.23 +/- 64.16

nSigEEMM =  5546.88 +/- 82.66

shapeCBkgEEMM = -55.3672 +/- 2.809

sigmaSigEEMM =  0.00274456 +/- 0.00003681 GeV
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(2S) veto data, G + A fitψ + ψ J/-µ+µ + -e+e

�cýçþ�	L÷éõM�	 DU/��ýçü:öø÷éý���	%öéý���ÿLü���� ����� ����÷;W Z \k]
n o n e úIù#ÿ��Lý��/ù�öéõIü;ýçÿOöéûLõHúËû/ù#÷ 
!���
ÿLý�	#
 \#õ�ö����/ù�öøùÓüøù�
-þ���õ`���#÷^õ���õIúKöø÷��#ÿLü úßö^��þ�ýu�x
_	���ÿ%ü ú7
«ý��#���çõÂýe��ù�ÿ������öøû�ú���
_�Lýçÿ%õ�� ú7�d�#ösö^��
Óýhù��ßöéõI÷Áù�����ú�	%öéüµú���	%ölöéûLõ�ýçÿ�\#õI÷söéõ�� úËû/ù#÷ 
!���
ÿLý�	#
�\�õKö^�,ýÈù#÷sõMù�þLþ���ýçõ��·�

�P
��



 )2 ( GeV/cESm
5.2 5.21 5.22 5.23 5.24 5.25 5.26 5.27 5.28 5.29 5.3

 )2
E

ve
n

ts
 / 

( 
0.

00
1 

G
eV

/c

0

50

100

150

200

250

300

 tm-signal MC, G fit-e+e

mSigEE =  5.27932041 +/- 0.00006496 GeV

nSigEE =  1977.00 +/- 44.46

sSigEE =  0.00288858 +/- 0.00004592 GeV
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 tm-signal MC, G fit-e+e

 )2 ( GeV/cESm
5.2 5.21 5.22 5.23 5.24 5.25 5.26 5.27 5.28 5.29 5.3

 )2
E

ve
n

ts
 / 

( 
0.

00
1 

G
eV

/c

0

20

40

60

80

100

120

140

 tm-signal MC, G fit-µ+µ

mSigMM =  5.27931869 +/- 0.00008804 GeV

nSigMM =  899.00 +/- 29.98

sSigMM =  0.00264061 +/- 0.00006222 GeV

 )2 ( GeV/cESm
5.2 5.21 5.22 5.23 5.24 5.25 5.26 5.27 5.28 5.29 5.3

 )2
E

ve
n

ts
 / 

( 
0.

00
1 

G
eV

/c

0

20

40

60

80

100

120

140

 tm-signal MC, G fit-µ+µ
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 tm-signal MC, G fit-µ+µ + -e+e

mSigEEMM =  5.27931984 +/- 0.00005246 GeV

nSigEEMM =  2876.00 +/- 53.63

sSigEEMM =  0.00281340 +/- 0.00003709 GeV
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 tm-signal MC, G fit-µ+µ + -e+e
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 xf-signal MC, A+G fit-e+e

mXaEE =  5.2785652 +/- 0.0007761 GeV

nXaEE =  125.64 +/- 27.53

nXbEE =  705.28 +/- 36.59

sXaEE =  0.0042150 +/- 0.0005535 GeV

sXbEE = -82.4873 +/- 6.206
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 xf-signal MC, A+G fit-µ+µ

mXaMM =  5.279013 +/- 0.001189 GeV

nXaMM =  45.63 +/- 15.57

nXbMM =  276.37 +/- 21.80

sXaMM =  0.003699 +/- 0.001024 GeV

sXbMM = -66.9947 +/- 9.487
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 xf-signal MC, A+G fit-µ+µ + -e+e

mXaEEMM =  5.2786506 +/- 0.0006559 GeV

nXaEEMM =  174.45 +/- 31.82

nXbEEMM =  978.43 +/- 42.64

sXaEEMM =  0.0041384 +/- 0.0004880 GeV

sXbEEMM = -77.6500 +/- 5.214
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 xf-signal MC, A+G fit-µ+µ + -e+e
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 data, A + peak bkg + G fit, 0.2 <= m(ll) < 1.0-µ+µ + -e+e

nCBkgEEMM1 =  34.535 +/- 6.158

nSigEEMM1 =  0.428 +/- 2.013

sCBkgEEMM1 = -21.168 +/- 20.76

)2 (GeV/cESm
5.2 5.21 5.22 5.23 5.24 5.25 5.26 5.27 5.28 5.29 5.3

E
ve

n
ts

 / 
( 

0.
00

4 
G

eV
 )

0

1

2

3

4

5

6

7

 data, A + peak bkg + G fit, 0.2 <= m(ll) < 1.0-µ+µ + -e+e
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 data, A + peak bkg + G fit, 1.0 <= m(ll) < 2.0-µ+µ + -e+e

nCBkgEEMM2 =  84.474 +/- 9.714

nSigEEMM2 =  12.232 +/- 4.756

sCBkgEEMM2 = -13.574 +/- 14.00
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 data, A + peak bkg + G fit, 1.0 <= m(ll) < 2.0-µ+µ + -e+e
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 data, A + peak bkg + G fit, 2.0 <= m(ll) < 3.097-µ+µ + -e+e

nCBkgEEMM3 =  201.99 +/- 14.98

nSigEEMM3 =  12.590 +/- 6.036

sCBkgEEMM3 = -21.0938 +/- 8.797
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 data, A + peak bkg + G fit, 2.0 <= m(ll) < 3.097-µ+µ + -e+e
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 data, A + peak bkg + G fit, 3.097 <= m(ll) < 3.686-µ+µ + -e+e

nCBkgEEMM4 =  120.17 +/- 11.79

nSigEEMM4 =  5.835 +/- 5.038

sCBkgEEMM4 = -39.424 +/- 11.63
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 data, A + peak bkg + G fit, 3.097 <= m(ll) < 3.686-µ+µ + -e+e
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 data, A + peak bkg + G fit, 3.686 <= m(ll) < 5.0-µ+µ + -e+e

nCBkgEEMM5 =  86.040 +/- 9.739

nSigEEMM5 =  8.641 +/- 4.317

sCBkgEEMM5 = -16.657 +/- 13.59
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 data, A + peak bkg + G fit, 3.686 <= m(ll) < 5.0-µ+µ + -e+e
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 data, A + peak bkg + G fit, 1.0 <= m(ll) < 2.450-µ+µ + -e+e

nCBkgEEMM6 =  184.91 +/- 14.35

nSigEEMM6 =  15.891 +/- 6.164

sCBkgEEMM6 = -12.4858 +/- 9.409
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 data, A + peak bkg + G fit, 1.0 <= m(ll) < 2.450-µ+µ + -e+e
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 data, A + peak bkg + G fit, 0.4 <= m(Xs) < 0.6-µ+µ + -e+e

nCBkgEEMM1 =  96.80 +/- 10.33

nSigEEMM1 =  16.252 +/- 5.292

sCBkgEEMM1 = -11.370 +/- 12.95
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 data, A + peak bkg + G fit, 0.4 <= m(Xs) < 0.6-µ+µ + -e+e
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 data, A + peak bkg + G fit, 0.6 <= m(Xs) < 0.8-µ+µ + -e+e

nCBkgEEMM2 =  40.247 +/- 6.561

nSigEEMM2 =  3.478 +/- 2.596
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 data, A + peak bkg + G fit, 0.6 <= m(Xs) < 0.8-µ+µ + -e+e

)
2

 (GeV/cESm
5.2 5.21 5.22 5.23 5.24 5.25 5.26 5.27 5.28 5.29 5.3

E
ve

n
ts

 / 
( 

0.
00

4 
G

eV
 )

0

2

4

6

8

10

12

 data, A + peak bkg + G fit, 0.8 <= m(Xs) < 1.0-µ+µ + -e+e

nCBkgEEMM3 =  75.392 +/- 9.285

nSigEEMM3 =  6.857 +/- 4.277

sCBkgEEMM3 = -16.402 +/- 15.03
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 data, A + peak bkg + G fit, 0.8 <= m(Xs) < 1.0-µ+µ + -e+e
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 data, A + peak bkg + G fit, 1.0 <= m(Xs) < 1.8-µ+µ + -e+e

nCBkgEEMM4 =  315.50 +/- 18.85

nSigEEMM4 =  12.327 +/- 7.265

sCBkgEEMM4 = -33.3531 +/- 7.046
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 data, A + peak bkg + G fit, 1.0 <= m(Xs) < 1.8-µ+µ + -e+e
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«õIÿ	öøü����c\�ù#÷sý���	LügÜ/ù#÷:öøý�ú��çõMÜL÷ ���#	Lú�öéý���ÿ
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(2S) veto data, b tag, G + A fitψ + ψ J/-µ+µ + -e+e

nCBkgEEMM1 =  1314.34 +/- 41.97

nSigEEMM1 =  2361.67 +/- 53.00

sCBkgEEMM1 = -60.0067 +/- 3.877
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(2S) veto data, b tag, G + A fitψ + ψ J/-µ+µ + -e+e
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(2S) veto data, bbar tag, G + A fitψ + ψ J/-µ+µ + -e+e

nCBkgEEMM2 =  1255.56 +/- 40.55

nSigEEMM2 =  2387.42 +/- 52.69

sCBkgEEMM2 = -51.2034 +/- 3.926
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(2S) veto data, bbar tag, G + A fitψ + ψ J/-µ+µ + -e+e
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©cù����çõ�¾��8½LÙ�ù#ú?p(þ�÷���	Lÿ�����
÷éõ��sõIú�öéý���ÿ`����÷Èõ���õIúKöø÷��#ÿ

T���%õIü�Ý­©'ûLõMöËù�����õMõIÿ	öø÷sýçõIüvù#÷sõ

ýçÿ�öøûLõ�ã°�± ÷éù#ÿLþ�õ��:»Cé��� ã°�± � �Ø»�é�è��MõeÃ_Ý

Topol best Combo preSel postSel jpsi veto LR cut tot Eff

other 0.00
0.00

0.0%

0.00

0.0%

0.00

0.0%

0.00

0.0%
0.0%

K 3391.32
3391.32

100.0%

2463.31

72.6%

247.13

10.0%

22.86

9.3%
0.7%

K pi0 3929.69
3929.69

100.0%

1996.85

50.8%

622.57

31.2%

42.32

6.8%
1.1%

K pi 9057.81
9057.81

100.0%

4941.15

54.6%

1341.56

27.2%

70.97

5.3%
0.8%

K pi pi0 7796.38
7796.38

100.0%

2852.11

36.6%

1099.09

38.5%

35.45

3.2%
0.5%

K pi pi 13523.41
13523.41

100.0%

5350.83

39.6%

1853.75

34.6%

69.80

3.8%
0.5%

K pi pi pi0 6678.81
6678.81

100.0%

1223.63

18.3%

566.38

46.3%

0.00

0.0%
0.0%

K pi pi pi 7171.13
7171.13

100.0%

1525.27

21.3%

682.33

44.7%

0.00

0.0%
0.0%

Ks 1037.72
1037.72

100.0%

730.58

70.4%

76.91

10.5%

4.95

6.4%
0.5%

Ks pi0 1105.39
1105.39

100.0%

514.17

46.5%

167.16

32.5%

12.01

7.2%
1.1%

Ks pi 3786.50
3786.50

100.0%

1937.12

51.2%

577.60

29.8%

31.79

5.5%
0.8%

Ks pi pi0 3209.66
3209.66

100.0%

1071.68

33.4%

401.65

37.5%

11.06

2.8%
0.3%

Ks pi pi 3370.94
3370.94

100.0%

1244.41

36.9%

442.52

35.6%

12.98

2.9%
0.4%

Ks pi pi pi0 1783.55
1783.55

100.0%

312.21

17.5%

155.51

49.8%

0.00

0.0%
0.0%

Ks pi pi pi 2710.58
2710.58

100.0%

500.38

18.5%

235.09

47.0%

0.00

0.0%
0.0%

Total 68552.88
68552.88

100.0%

26663.70

38.9%

8469.24

31.8%

314.19

3.7%
0.5%
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©cù����çõ�¾� ½LÙ�ù#ú?p(þ�÷���	Lÿ��k��
÷sõ��sõIúKöøý���ÿ�����÷x
_	��#ÿ�
T���LõIü�Ý�©'ûLõ;öËù�����õ�õIÿ	öé÷éýçõ�üÈù#÷éõ;ý�ÿ

öøûLõ�ã°	± ÷éù#ÿLþ�õ��Ø»�é��� ã°�± � �Ø»Cé�è��;õ�Ã�Ý

Topol best Combo preSel postSel jpsi veto LR cut tot Eff

other 0.00
0.00

0.0%

0.00

0.0%

0.00

0.0%

0.00

0.0%
0.0%

K 1430.27
1430.27

100.0%

1185.85

82.9%

193.07

16.3%

30.69

15.9%
2.1%

K pi0 1314.68
1314.68

100.0%

880.04

66.9%

333.57

37.9%

18.35

5.5%
1.4%

K pi 3289.86
3289.86

100.0%

2336.29

71.0%

775.51

33.2%

31.80

4.1%
1.0%

K pi pi0 2428.60
2428.60

100.0%

1251.32

51.5%

496.38

39.7%

18.32

3.7%
0.8%

K pi pi 4352.43
4352.43

100.0%

2321.76

53.3%

919.33

39.6%

25.15

2.7%
0.6%

K pi pi pi0 1845.01
1845.01

100.0%

502.26

27.2%

231.44

46.1%

0.00

0.0%
0.0%

K pi pi pi 1992.88
1992.88

100.0%

620.60

31.1%

261.02

42.1%

0.00

0.0%
0.0%

Ks 417.80
417.80

100.0%

350.80

84.0%

39.92

11.4%

8.92

22.4%
2.1%

Ks pi0 396.67
396.67

100.0%

249.09

62.8%

99.27

39.9%

3.63

3.7%
0.9%

Ks pi 1331.26
1331.26

100.0%

837.06

62.9%

299.54

35.8%

14.44

4.8%
1.1%

Ks pi pi0 939.24
939.24

100.0%

424.45

45.2%

177.16

41.7%

6.69

3.8%
0.7%

Ks pi pi 1075.50
1075.50

100.0%

562.19

52.3%

198.85

35.4%

4.56

2.3%
0.4%

Ks pi pi pi0 452.19
452.19

100.0%

127.28

28.1%

60.04

47.2%

0.00

0.0%
0.0%

Ks pi pi pi 747.28
747.28

100.0%

197.39

26.4%

85.17

43.1%

0.00

0.0%
0.0%

Total 22013.65
22013.65

100.0%

11846.38

53.8%

4170.26

35.2%

162.54

3.9%
0.7%
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delta E [GeV]
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SignalChi2 / ndf = 187.4 / 93

Prob  = 4.279e-09

p0       = 165.1 +-  4.28 

p1       = -0.01128 +- 0.0005552 

p2       = -0.02014 +- 0.0005219 

p3       =  21.6 +- 1.769 

p4       = -0.05936 +- 0.003048 

p5       = 0.05854 +- 0.00182 

SignalChi2 / ndf = 187.4 / 93

Prob  = 4.279e-09

p0       = 165.1 +-  4.28 

p1       = -0.01128 +- 0.0005552 

p2       = -0.02014 +- 0.0005219 

p3       =  21.6 +- 1.769 

p4       = -0.05936 +- 0.003048 

p5       = 0.05854 +- 0.00182 
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B genericChi2 / ndf = 164.2 / 94

Prob  = 4.346e-06

p0       = 132.7 +-  4.72 

p1       = -0.01229 +- 0.001152 

p2       = 0.02849 +- 0.001154 

p3       = 128.7 +- 2.563 

p4       = -0.1149 +- 0.005284 

p5       = 0.1234 +- 0.004127 

B genericChi2 / ndf = 164.2 / 94

Prob  = 4.346e-06

p0       = 132.7 +-  4.72 

p1       = -0.01229 +- 0.001152 

p2       = 0.02849 +- 0.001154 

p3       = 128.7 +- 2.563 

p4       = -0.1149 +- 0.005284 

p5       = 0.1234 +- 0.004127 

delta E [GeV]
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ContinuumChi2 / ndf = 128.9 / 93

Prob  = 0.007046

p0       = 12.18 +- 1.336 

p1       = -0.01494 +- 0.003878 

p2       = 0.0262 +- 0.004734 

p3       = 10.37 +- 1.039 

p4       = -0.08864 +- 0.0165 

p5       = 0.1284 +- 0.01825 

ContinuumChi2 / ndf = 128.9 / 93

Prob  = 0.007046

p0       = 12.18 +- 1.336 

p1       = -0.01494 +- 0.003878 

p2       = 0.0262 +- 0.004734 

p3       = 10.37 +- 1.039 

p4       = -0.08864 +- 0.0165 

p5       = 0.1284 +- 0.01825 
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delta E [GeV]
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SignalChi2 / ndf = 87.34 / 74

Prob  = 0.1373

p0       = 144.5 +- 2.896 

p1       = -0.002574 +- 0.0004027 

p2       = -0.0173 +- 0.0002437 

p3       = 3.201 +- 0.3523 

p4       = -0.04246 +- 0.008395 

p5       = 0.07232 +- 0.007557 

SignalChi2 / ndf = 87.34 / 74

Prob  = 0.1373

p0       = 144.5 +- 2.896 

p1       = -0.002574 +- 0.0004027 

p2       = -0.0173 +- 0.0002437 

p3       = 3.201 +- 0.3523 

p4       = -0.04246 +- 0.008395 

p5       = 0.07232 +- 0.007557 
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B genericChi2 / ndf = 81.69 / 94

Prob  = 0.8136

p0       = 75.67 +- 3.281 

p1       = -0.003521 +- 0.001267 

p2       = 0.02846 +- 0.001397 

p3       = 55.06 +- 1.606 

p4       = -0.106 +- 0.008649 

p5       = 0.1439 +- 0.007855 

B genericChi2 / ndf = 81.69 / 94

Prob  = 0.8136

p0       = 75.67 +- 3.281 

p1       = -0.003521 +- 0.001267 

p2       = 0.02846 +- 0.001397 

p3       = 55.06 +- 1.606 

p4       = -0.106 +- 0.008649 

p5       = 0.1439 +- 0.007855 

delta E [GeV]
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ContinuumChi2 / ndf =   118 / 90

Prob  = 0.02367

p0       =  12.4 +- 1.165 

p1       = -0.001664 +- 0.002595 

p2       = 0.02707 +- 0.002883 

p3       = 4.853 +- 0.4859 

p4       = -0.1068 +- 0.03856 

p5       = 0.1553 +- 0.03989 

ContinuumChi2 / ndf =   118 / 90

Prob  = 0.02367

p0       =  12.4 +- 1.165 

p1       = -0.001664 +- 0.002595 

p2       = 0.02707 +- 0.002883 

p3       = 4.853 +- 0.4859 

p4       = -0.1068 +- 0.03856 

p5       = 0.1553 +- 0.03989 
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delta Ecm(ROE) [GeV]
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Signal Chi2 / ndf = 246.5 / 81
Prob  =     0

p0       = 119.6 +- 7.549 
p1       = 2.239 +- 7.545 

p2       = -1.376 +- 0.01906 

p3       = 0.9369 +- 0.01267 
p4       = 8.882 +- 7.265 

p5       =  35.4 +-  1.27 
p6       = -5.838 +- 0.0022 

Signal Chi2 / ndf = 246.5 / 81
Prob  =     0

p0       = 119.6 +- 7.549 
p1       = 2.239 +- 7.545 

p2       = -1.376 +- 0.01906 

p3       = 0.9369 +- 0.01267 
p4       = 8.882 +- 7.265 

p5       =  35.4 +-  1.27 
p6       = -5.838 +- 0.0022 
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B generic Chi2 / ndf = 307.3 / 85
Prob  =     0

p0       = 912.7 +- 8.831 
p1       = 0.8132 +- 0.02881 

p2       = -2.472 +- 0.01633 

p3       = 0.9532 +- 0.01552 
p4       = -2.538 +- 0.03545 

p5       = 0.501 +- 0.006863 
p6       = -0.5749 +- 0.03761 

B generic Chi2 / ndf = 307.3 / 85
Prob  =     0

p0       = 912.7 +- 8.831 
p1       = 0.8132 +- 0.02881 

p2       = -2.472 +- 0.01633 

p3       = 0.9532 +- 0.01552 
p4       = -2.538 +- 0.03545 

p5       = 0.501 +- 0.006863 
p6       = -0.5749 +- 0.03761 
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Continuum Chi2 / ndf = 85.36 / 73

Prob  = 0.1528

p0       =   418 +- 7.166 

p1       = 0.1784 +- 0.004627 

p2       = -1.709 +- 0.04168 

p3       = 1.152 +- 0.02198 

p4       = -1.122 +- 0.004028 

p5       = 0.5697 +- 0.01051 

p6       = -3.811 +- 0.08392 
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Signal Chi2 / ndf = 208.1 / 78
Prob  = 9.391e-16

p0       = 125.8 +- 2.038 
p1       = 1.258 +- 0.02038 

p2       = -1.363 +- 0.02091 

p3       = 0.9761 +- 0.01467 
p4       = -1.847 +- 0.013 

p5       = -0.1476 +- 0.03078 
p6       = 49.07 +- 1.886 

Signal Chi2 / ndf = 208.1 / 78
Prob  = 9.391e-16

p0       = 125.8 +- 2.038 
p1       = 1.258 +- 0.02038 

p2       = -1.363 +- 0.02091 

p3       = 0.9761 +- 0.01467 
p4       = -1.847 +- 0.013 

p5       = -0.1476 +- 0.03078 
p6       = 49.07 +- 1.886 

delta Ecm(ROE) [GeV]
-5 -4 -3 -2 -1 0 1 2
0

10

20

30

40

50

60

70

80

XfeedXfeed

delta Ecm(ROE) [GeV]
-5 -4 -3 -2 -1 0 1 2
0

20

40

60

80

100

120

140

160

180

200

220

B generic Chi2 / ndf = 156.3 / 76

Prob  = 3.481e-08

p0       = 453.8 +- 4.971 

p1       = 0.7916 +- 0.02995 

p2       = -2.269 +- 0.02826 

p3       = 0.9104 +- 0.008965 

p4       = -2.633 +- 0.04524 

p5       = 0.4108 +- 0.01744 

p6       = -0.6626 +- 0.05436 
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Continuum Chi2 / ndf = 61.23 / 64

Prob  = 0.5751

p0       = 269.6 +- 4.075 

p1       = 0.1688 +- 0.005531 

p2       = -1.536 +- 0.03653 

p3       = 0.9615 +- 0.01781 

p4       = -1.106 +- 0.002581 

p5       = 0.4082 +- 0.007063 

p6       = -3.209 +- 0.116 
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SignalChi2 / ndf = 109.9 / 91

Prob  = 0.08454

p0       = 22.08 +- 0.6316 

p1       = 0.02909 +- 0.0143 

p2       = 5.105 +- 0.01428 

p3       = 0.04556 +- 0.0181 

p4       = 5.278 +- 0.0004754 

p5       = 0.0218 +- 0.0006558 

p6       = -1.214 +- 0.02493 
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B genericChi2 / ndf = 102.3 / 91

Prob  = 0.1974

p0       =   141 +- 8.675 

p1       = -0.07519 +- 0.003886 

p2       = 4.973 +- 0.003675 

p3       = 0.1073 +- 0.002639 

p4       = 5.262 +- 0.0002524 

p5       = 0.06694 +- 0.002102 

p6       = -1.48 +- 0.03215 
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ContinuumChi2 / ndf = 117.4 / 81

Prob  = 0.004234

p0       = 5.597 +- 0.2689 

p1       = 0.05335 +- 0.03542 

p2       = 5.122 +- 0.03096 

p3       = 0.0612 +- 0.02212 

p4       = 5.267 +- 0.001937 

p5       = 0.03099 +- 0.001954 

p6       = -1.011 +- 0.05254 
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SignalChi2 / ndf = 94.95 / 88

Prob  = 0.2905

p0       = 12.33 +- 0.5136 

p1       = 0.05287 +- 0.01938 

p2       = 5.102 +- 0.02314 

p3       = 0.07634 +- 0.01576 

p4       = 5.278 +- 0.0008548 

p5       = 0.02006 +- 0.0009654 

p6       = -1.154 +- 0.041 

SignalChi2 / ndf = 94.95 / 88

Prob  = 0.2905

p0       = 12.33 +- 0.5136 

p1       = 0.05287 +- 0.01938 

p2       = 5.102 +- 0.02314 

p3       = 0.07634 +- 0.01576 

p4       = 5.278 +- 0.0008548 

p5       = 0.02006 +- 0.0009654 

p6       = -1.154 +- 0.041 

mES(ROE) [GeV]
4.9 4.95 5 5.05 5.1 5.15 5.2 5.25 5.3
0

10

20

30

40

50

60

70

80

XfeedXfeed

mES(ROE) [GeV]
4.9 4.95 5 5.05 5.1 5.15 5.2 5.25 5.3
0

20

40

60

80

100

120

140

160

B genericChi2 / ndf = 143.5 / 91

Prob  = 0.000246

p0       = 79.27 +- 4.534 

p1       = -0.09216 +- 0.004026 

p2       = 4.969 +- 0.005079 

p3       = 0.1119 +- 0.002727 

p4       = 5.263 +- 0.0002527 

p5       = 0.06977 +- 0.00197 

p6       = -1.541 +- 0.02942 
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ContinuumChi2 / ndf = 86.67 / 83

Prob  = 0.3742

p0       = -39.59 +- 2.716 

p1       = 1.091 +- 0.004739 

p2       = 5.697 +- 0.0009574 

p3       = 0.02029 +- 3.457e-05 

p4       = 5.262 +- 0.003108 

p5       = 0.03895 +- 0.002113 

p6       = -1.014 +- 0.0621 
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Signal Chi2 / ndf = 103.1 / 89

Prob  = 0.1454

p0       = 196.3 +-  5.23 

p1       = 0.0004257 +- 0.0004061 

p2       = 0.01651 +- 0.0005202 

p3       = 26.68 +- 3.004 

p4       = -0.0006492 +- 0.001668 

p5       = 0.05014 +- 0.001927 
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B generic Chi2 / ndf = 135.3 / 94

Prob  = 0.002747

p0       = 88.07 +- 8.615 

p1       = 0.0006724 +- 0.001089 

p2       = 0.05749 +- 0.001719 

p3       = 415.1 +- 9.147 

p4       = 0.0004465 +- 0.0003833 

p5       = 0.02434 +- 0.0005581 
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Continuum Chi2 / ndf = 74.27 / 80

Prob  = 0.6594

p0       = 40.38 +- 2.337 

p1       = 8.842e-05 +- 0.001082 

p2       = 0.02106 +- 0.00153 

p3       = 7.082 +- 1.667 

p4       = 0.002534 +- 0.004 

p5       = 0.06484 +- 0.006141 
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Signal Chi2 / ndf = 129.2 / 82

Prob  = 0.0004708

p0       = 113.1 +-  3.83 

p1       = 0.001022 +- 0.0005617 

p2       = 0.01758 +- 0.0007194 

p3       = 14.13 +- 2.403 

p4       = -0.004093 +- 0.002456 

p5       = 0.05094 +- 0.002996 
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B generic Chi2 / ndf = 117.9 / 93

Prob  = 0.03943

p0       = 49.25 +- 5.589 

p1       = 0.0004408 +- 0.001367 

p2       = 0.05441 +- 0.001906 

p3       = 216.8 +- 6.448 

p4       = -0.0004761 +- 0.0005106 

p5       = -0.02202 +- 0.0007104 
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Continuum Chi2 / ndf = 62.29 / 65

Prob  = 0.5724

p0       = 24.19 +- 2.242 

p1       = 0.0002629 +- 0.001456 

p2       = 0.01857 +- 0.002015 

p3       = 7.263 +- 1.826 

p4       = 0.004773 +- 0.003348 

p5       = 0.05037 +- 0.003929 
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Chi2 / ndf =   115 / 96

Prob  = 0.08967

p0       = 6.257 +- 2.918 

p1       = 0.4682 +- 0.3241 

p2       = 5.446 +- 0.02682 

p3       = 0.6753 +- 0.03022 
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B generic

Chi2 / ndf = 101.3 / 96

Prob  = 0.3399

p0       = 19.34 +- 16.01 

p1       = 0.7387 +-  1.38 

p2       = 5.893 +- 0.04377 

p3       = 0.3135 +- 0.01793 
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Continuum

Chi2 / ndf = 167.7 / 94

Prob  = 1.736e-06

p0       = 2.884 +-  3.48 

p1       = 0.1204 +- 0.3574 

p2       = 3.773 +- 0.07366 

p3       = 0.5037 +- 0.08553 
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Signal

Chi2 / ndf = 76.05 / 81

Prob  = 0.6347

p0       = 4.404 +- 1.324 

p1       = 0.4075 +- 0.1475 

p2       =  5.15 +- 0.03503 

p3       = 0.853 +- 0.03866 
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B generic

Chi2 / ndf = 136.3 / 96

Prob  = 0.003569

p0       = 29.81 +- 8.706 

p1       =  1.73 +- 0.8982 

p2       =   5.3 +- 0.04087 

p3       = 0.4849 +- 0.04049 
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Continuum

Chi2 / ndf = 68.24 / 87

Prob  = 0.9316

p0       = 1.597 +- 2.291 

p1       = 0.07081 +- 0.2442 

p2       =  3.43 +- 0.07741 

p3       = 0.5535 +- 0.0992 
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Signal Chi2 / ndf = 93.03 / 93
Prob  = 0.4844

p0       = 4.299 +- 1.121 

p1       = -45.72 +- 6.353 
p2       = -80.23 +- 20.11 

p3       = 3.224 +- 0.02986 
p4       = 1.953 +-  0.13 

p5       = 0.9053 +- 0.6922 

p6       = -3.945 +- 0.4929 

Signal Chi2 / ndf = 93.03 / 93
Prob  = 0.4844

p0       = 4.299 +- 1.121 

p1       = -45.72 +- 6.353 
p2       = -80.23 +- 20.11 

p3       = 3.224 +- 0.02986 
p4       = 1.953 +-  0.13 

p5       = 0.9053 +- 0.6922 

p6       = -3.945 +- 0.4929 

cos(ThMiss)
-1 -0.8 -0.6 -0.4 -0.2 -0 0.2 0.4 0.6 0.8 1
0

20

40

60

80

100

XfeedXfeed

cos(ThMiss)
-1 -0.8 -0.6 -0.4 -0.2 -0 0.2 0.4 0.6 0.8 1
0

20

40

60

80

100

120

140

160

180

B generic Chi2 / ndf = 102.4 / 93
Prob  = 0.2395

p0       =  16.2 +- 18.86 

p1       = -25.94 +- 22.17 
p2       = -82.83 +- 28.08 

p3       = 4.144 +- 0.3244 
p4       = 0.9446 +- 0.3124 

p5       = 3.909 +- 0.332 

p6       = -1.293 +- 0.2287 
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Continuum Chi2 / ndf = 154.2 / 93
Prob  = 3.759e-05

p0       = 2.981 +- 0.685 

p1       = -3.266 +- 2.334 
p2       = -0.7947 +-  1.36 

p3       = 1.776 +- 0.09791 
p4       = 0.6281 +- 0.2464 

p5       = -1.864 +- 1.134 

p6       = -4.712 +-  1.17 
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Signal Chi2 / ndf = 110.4 / 93
Prob  = 0.1037

p0       = 3.268 +- 3.275 

p1       = -12.29 +- 7.438 
p2       = -49.55 +- 12.04 

p3       =  2.32 +- 0.03974 
p4       = 2.232 +- 0.1388 

p5       = 1.449 +- 0.643 

p6       = -3.071 +- 0.4616 
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B generic Chi2 / ndf = 136.9 / 93
Prob  = 0.0016

p0       = 7.162 +- 1.101 

p1       = -13.57 +- 7.566 
p2       = -54.14 +- 22.42 

p3       = 3.441 +- 0.02646 
p4       = 1.134 +- 0.2928 

p5       = 3.251 +- 0.03971 

p6       = -1.378 +- 0.3086 
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Continuum Chi2 / ndf =   121 / 92
Prob  = 0.02128

p0       = 1.186 +- 0.9651 

p1       = 1.174 +-  6.67 
p2       = -8.979 +- 8.972 

p3       = 0.6191 +- 0.7251 
p4       = 2.066 +- 1.043 

p5       = 0.8691 +- 1.022 

p6       = -2.301 +- 0.4008 
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Signal Chi2 / ndf =   123 / 97

Prob  = 0.03633

p0       = 57.75 +- 0.4871 

p1       = 0.02836 +- 0.2311 

p2       = -58.58 +- 0.5241 
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B generic Chi2 / ndf = 130.2 / 97
Prob  = 0.01249
p0       = 150.4 +- 1.775 
p1       = -1.11 +- 1.774 
p2       = -72.21 +- 3.582 
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Continuum Chi2 / ndf = 151.2 / 97

Prob  = 0.0002353

p0       = 13.57 +- 0.5332 

p1       = -0.6974 +- 0.5031 

p2       = -8.127 +- 1.052 
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Signal Chi2 / ndf = 124.9 / 94

Prob  = 0.01645

p0       = 34.06 +- 0.06128 

p1       = -0.3725 +- 0.06085 

p2       = -34.37 +- 0.06686 
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B generic Chi2 / ndf = 118.5 / 97
Prob  = 0.06615
p0       = 74.96 +- 1.246 
p1       = 7.853 +- 1.233 
p2       = -38.45 +- 2.484 
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Continuum Chi2 / ndf = 103.4 / 97

Prob  = 0.3117

p0       = 8.134 +- 0.4094 

p1       = 0.508 +- 0.4085 

p2       = -4.002 +- 0.8136 
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Signal

Chi2 / ndf = 118.8 / 96

Prob  = 0.05554

p0       = 5.729 +- 12.11 

p1       = 0.5191 +- 11.19 

p2       = 3.473 +- 0.3776 

p3       = -0.0001162 +- 0.3463 
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B generic

Chi2 / ndf = 96.22 / 96
Prob  = 0.4793
p0       = 80.73 +- 5.903 
p1       = 12.02 +- 31.86 
p2       = 1.674 +- 1.245 
p3       = 3.216 +- 1.008 
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Continuum

Chi2 / ndf = 52.62 / 85

Prob  = 0.9978

p0       = 0.7476 +- 0.2925 

p1       = 0.9249 +- 1.974 

p2       = -3.158 +- 0.8247 

p3       = 7.432 +- 0.8628 
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Chi2 / ndf = 117.1 / 96

Prob  = 0.06866

p0       = -5.955 +- 9.323 

p1       = 5.395 +- 13.96 

p2       =  3.25 +- 0.3632 

p3       = 0.006428 +- 0.5418 
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B generic

Chi2 / ndf = 102.4 / 96

Prob  = 0.3113

p0       = 40.82 +- 1.715 

p1       = -3.242 +-  7.05 

p2       = 0.8258 +- 0.4028 

p3       = 3.622 +- 0.3561 
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Continuum

Chi2 / ndf = 59.86 / 72

Prob  = 0.8458

p0       = 0.8485 +- 0.2556 

p1       = -1.984 +- 1.527 

p2       = -2.873 +- 0.7226 

p3       = 6.716 +- 0.7524 
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Signal Chi2 / ndf = 117.8 / 78

Prob  = 0.001886

p0       = 206.5 +- 3.601 

p1       = 0.2266 +- 0.002749 

p2       =  0.12 +- 0.001336 

p3       = 0.2905 +- 0.01359 
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B generic Chi2 / ndf = 276.1 / 81

Prob  =     0

p0       =   650 +- 6.278 

p1       = 0.2445 +- 0.001511 

p2       = 0.1181 +- 0.0007031 

p3       = 0.2934 +- 0.00731 

B generic Chi2 / ndf = 276.1 / 81
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Continuum Chi2 / ndf =   101 / 68

Prob  = 0.004771

p0       = 58.77 +- 1.714 

p1       = 0.476 +- 0.004512 

p2       = 0.1199 +- 0.002024 

p3       = -0.005264 +- 0.01952 
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