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VWO[U�ÞPÚÙÜ�UhÚ�È ] O ] Ç6ÛCÝ©OZU�ÛCÇ N ÈN2� ÛCO[U S S O�OZÈ Ì UCObÞ6OZÛ Q Ú�Û�ÛCOZÛ ] OZÛ ] ÇNo S U�OZÈ Ì ÛQ��OZU Q Ç N ÈWÛ Ä � Ç6ÈWÛCÇ � ÞPO�UhÚ�ÝWÝ N U Ì O[È Ì UCObÞPÚ Q Ú�Û�ÛCO ] VùÉjVWÚ�UCám N Ý O Ì ÞPÚ Q Ú�Û�ÛCO ] O¹Þ §S Þ6OZÊ Ì U N È É
VWÇ\O[Û ÌJ] O¹Þ §N U ] UCO ] OÙg ~�Ü U�OZÛ Ì O�Ú�V�  N VWU ]�§ ãjV(Ç\VWÈ Q7D Û Ì 5[UCO Ä8 N VWU C È(ÇPU �Ó� O�A Nj] 5ZÞ6O ä Ì Ú�È ] Ú�U ] ÈWO�Ý©OZV Ì ÝWÚ�ÛkUCO[È ] U�O�Ê NMQ Ý Ì O ] VùÊ N È C ÈWO Q OZÈ Ì¹N2� ÛCOZU S S�] O[ÛÉjVWÚ�UCá
Û ] Ú�È(Û ] O[Û�Û Ì UCVWÊ Ì VWU�OZÛ ã^Ú ] U N ÈWÇ6É
VWOZÛ�ÊZÚ�U;Þ6OZÛ N V Ì ÇPÞPÛ Q Ú Ì ã S[Q Ú Ì ÇPÉ
VWO[Û;ÚnÊ Ì V(OZÞPÛ¨ÈWO,Þ6O�Ý©OZU Q O ÌCÌ O[È ÌÝ^Ú�Û Ä#j Þ\Û�O7Ê N È Ì O[È Ì O ] O ](S ÊZU�ÇPU�O!ÉjVWÚ�ÞPÇ Ì Ú Ì Ç S O Q O[È Ì ÞßÚ�ÝWã S È NMQTS È N Þ N ÜMÇ6O ] O�Þ § ã^Ú ] U N ÈWÇ6ÛhÚ Ì Ç N È Ä�%ú6û�úNØ�úPû �¯�j×T�¨Ô�ÙÁý������ Ò ×>�tÝ Ò �%�´Ô�Þ����j×
� N È(ÊZOZU�È^Ú�È Ì Þ6OZÛ�ÞPÇ Q Ç Ì OZÛ�Ç6ÈWã S UCOZÈ Ì OZÛ¢X�ÞßÚ Ì ã S[N UCÇ6O � ÞPOfA Nj] 5ZÞ6O ä Ì Ú�È ] ÚnU ] Ê NMQ Ý Ì O �t¦ ÝWÚ�UhÚ Q 5 Ì UCO[ÛÞPÇ � UCOZÛ¢É
VWÇ�Û N È Ì Þ6OZÛ Q Ú�ÛCÛ�OZÛ ] OZÛ¥ÈWO[Vh�ß��OZU Q Ç N ÈWÛ Ã ÞPO[ÛJÈ(OZV Ì UCÇPÈ N Û¥Û N È Ì ÛhÚ�È(Û Q Ú�ÛCÛ�O ] Ú�ÈWÛ¥ÊZO QTNR] 5[ÞPOvÅ �ÞPOZÛ¥É
V^Ú Ì UCO¹Ý^Ú�UCÚ Q 5 Ì U�OZÛ ] O¹ÞßÚ Q Ú Ì U�ÇPÊ[O ��� A Ã Ì U N Ç6Û¢Ú�ÈWÜ�ÞPOZÛ¥O Ì V(ÈWO¹ÝWã^Ú�Û�O Å � Þ6OZÛ Ì U N ÇPÛ¢Ê N VWÝWÞPÚ�ÜMO[Û ] O CÚ�VWÜMO � ÞPOTÝ^Ú�UCÚ Q 5 Ì U�O ] O S Ç N ÞßÚ Ì Ç N È ] O ��8 Ý N VWU7Þ § ÇPÈ Ì O[UhÚ�Ê Ì Ç N Èà� N U Ì O�O Ì ÞPOZÛ ] OZV g Ý^Ú�UCÚ Q 5 Ì U�OZÛ ] VÝ N�Ì OZÈ Ì Ç6OZÞ ] OD¡�Ç6ÜMÜMÛ Ä�j Þ�Û�OZUhÚnÇ Ì Ý(U S � S UhÚ � ÞPO ]�§ ÇPÈ(Ê N U�Ý N U�OZUkÞ6ODA Nj] 5ZÞ6O ä Ì Ú�È ] ÚnU ]�] Ú�ÈWÛiVWÈWO�Û Ì UCVWÊ Ì VWU�OÝ N V(U¢ÞßÚ�É
VWO[ÞPÞPOiÊZOZÛ¥Ý^ÚnUhÚ Q 5 Ì UCOZÛ¢Û N È Ì Ê N È Ì UCÚ�ÇPÈ Ì Û¢Ý^Ú�U¢VWÈ ÝWÞPV(Û¢ÝlO Ì Ç Ì È NMQ�� U�O ] O¹Ý^Ú�UCÚ Q 5 Ì U�OZÛ¢ÞPÇ � UCO[Û Ä



û#á ���5�4�\���R���3�l� �^�����(�n�����T�^�������j�+�
Measurement Fit |Omeas−Ofit|/σmeas

0 1 2 3

0 1 2 3

∆αhad(mZ)∆α(5) 0.02758 ± 0.00035 0.02768
mZ [GeV]mZ [GeV] 91.1875 ± 0.0021 91.1875
ΓZ [GeV]ΓZ [GeV] 2.4952 ± 0.0023 2.4957
σhad [nb]σ0 41.540 ± 0.037 41.477
RlRl 20.767 ± 0.025 20.744
AfbA0,l 0.01714 ± 0.00095 0.01645
Al(Pτ)Al(Pτ) 0.1465 ± 0.0032 0.1481
RbRb 0.21629 ± 0.00066 0.21586
RcRc 0.1721 ± 0.0030 0.1722
AfbA0,b 0.0992 ± 0.0016 0.1038
AfbA0,c 0.0707 ± 0.0035 0.0742
AbAb 0.923 ± 0.020 0.935
AcAc 0.670 ± 0.027 0.668
Al(SLD)Al(SLD) 0.1513 ± 0.0021 0.1481
sin2θeffsin2θlept(Qfb) 0.2324 ± 0.0012 0.2314
mW [GeV]mW [GeV] 80.398 ± 0.025 80.374
ΓW [GeV]ΓW [GeV] 2.140 ± 0.060 2.091
mt [GeV]mt [GeV] 170.9 ± 1.8 171.3

� ����� �MÄ ½ ��� ���Pâ�_cbâ± \ bZâh`��7��� °��n�t�n_cã�`����7���D�n�7� \ ^�_Á°Õä)`�b>���7�������æåÉ°���³n�7�G´?^v`"±���`�_a��çUã�`��7�n��_��¨¯¤���n�©_è�����é â�_cbâ±#^Õ��¯fâ#�¬êhë�ë©ìaítî#ã�`��7�n�©_è�ïâ�_è�6��b�^I���Eâh`�_U��±�ðK�n�����Eâh`�_6`"¯¾³n^>_è���ïâ�_Á°�ã���±�`"±#^Ó�
ñ �d±�`aðc���n^Õ��¯¤��±#^h���7°���`��Zî�n^����nãtb>`�^�b�°�±ò_è�n�p`�^�b�ã���· � ñó� \ `�_n^D_è�n�p`�^>b ä¿¯�`Kô2bâ¯�`�� ±4ñó�aô \ ³6���Ðâh`�� ÷ ô î \ °�±Kä~°�_n^�`"±#^��p`õ����¯�`�_ \ �#�<���åÉ°���³n�7��´?^v`"±���`�_a�B· � �M� �
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� ����� �MÄ Â �÷ö °�±#^>_cb>���©^>b�°�±³������äK�n_�¯�b�°�±h� éÕø ��`�� \ �#�Iíæ�n^P�����Ð��°t�-°�±h� é `�� \ ��±#^>_è�Ií�`���ô \ °�_n_è� \ ^>b�°�±h�_6`���b>`�^>b�ã���� ø �p` ¯�`����t�i������°t�-°�±<���f��bp�t����î��n^ `���^�° \ °��tâ��p`t���i������°t�-°�±<���P��bp�t��� éÕø ��_Á°�b�^Õ�Ií�âh`�_c^>b�ù\ bZâh`"±#^�`���ô \ °�_c_�� \ ^>b�°�±h�q_a`���b>`�^>b�ã�����·
ÄiO¥ÝWÞ6VWÛ � ÇPÞWO[Û Ì ÝWU�Ç QTN U ] ÇßÚ�Þ
É
V § VWÈ QTNj] 5ZÞ6O ]WS Ê[UCÇ S ÚnÈ Ì ÞPÚkÝWã D ÛCÇPÉ
VWO ] O[Û�Ý^Ú�U Ì ÇPÊ[VWÞPO[Û UCOZÈ ] O¥Ê NMQ Ý Ì O] OùÞßÚ ÜMUCÚ S Ç Ì Ú Ì Ç N È � Ê[OùÉ
VWÇkÈWOùÝ©OZV Ì Û�Oæ�+Ú�ÇPU�O ] ÚnÈWÛÓÞPO5ÊZÚ ] U�Oæ� N U Q OZÞ ] VúA Nj] 5ZÞ6O ä Ì ÚnÈ ] Ú�U ] Ä � ÈUCO S Ú�È(Ê�ãWO � ÞPO[Û\Ê N È(Û Ì ÚnÈ Ì OZÛ ] O�Ê N V(ÝWÞßÚ�Ü�O ] OZÛ�ÇPÈ Ì OZUhÚnÊ Ì Ç N ÈWÛ ](S ÊZU�Ç Ì OZÛ�Ý^Ú�U\Þ6OUA NR] 5ZÞPO ä Ì Ú�È ] Ú�U ]�S S N ÞPVWO[È ÌS OZU�Û�V(È QTBZQ O,Ý N ÇPÈ Ì X!VWÈWO S Ê�ã(OZÞPÞ6O ]�§S ÈWO[UCÜMÇ6O ] O¥Þ §N U ] U�O ] O¹g ~ � G ¦!Ovu Ã C ÜMVWU�O �MÄZY Å;ÞßÚ�Ç6ÛCÛCÚ�È Ì ÝlO[ÈWÛCO[UÉjV § Ç6Þ\OZÛ Ì Ý N ÛCÛ�Ç � Þ6O ]�§ V(ÈWÇ C O[U¥ÞPOZÛ Ì U N Ç6Û�� N UCÊ[OZÛ Ä � Þ6ÞPOZÛ¥ÈWO¹Ê N È S OZU�ÜMOZÈ Ì ÊZOZÝ©OZÈ ] Ú�È Ì ÝWÚ�Û¥O g Ú�Ê Ì O Q OZÈ Ì Ú�VQ�B[Q O!Ý N ÇPÈ Ì � UCO[È ] Ú�È Ì Þ § VWÈWÇ C ÊvÚ Ì Ç N ÈÓÇ Q Ý N Û�ÛCÇ � ÞPO Ä� È C È � ÞPÚ � UCÇPÛ�VWUCO ] O7Û DjQ�S�Ì U�ÇPO S ÞPO[Ê Ì U N �+Ú�Ç � ÞPO!O[Û Ì ÇPÈ Ì U NR] VWÇ Ì O ] Oi�+Ú�û N Èü`��Ð�¸° \ ] Ú�ÈWÛJÞPO�A NR] 5ZÞPOä Ì Ú�È ] Ú�U ] O Ì Û N È N UCÇ6ÜMÇPÈWOJÈWOkÛ § O g ÝWÞPÇ6ÉjV(O¹Ú�V�  N VWU ]�§ ãjV(Ç É
VWO!Ý^Ú�U�ÞßÚ>È S ÊZO[ÛCÛ�Ç ÌhS!] OkÛ N ÈÓV Ì ÇPÞ6ÇPÛCÚ Ì Ç N È Ä ÍkU �ÞßÚ � UCÇPÛ�VWUCO ] ObÛ DjQ�S�Ì UCÇ6O S ÞPO[Ê Ì U N �+Ú�Ç � ÞPO � ÉjV(Ç¨Ý©OZV ÌiB[Ì UCO>Ê N ÈWÛ�Ç ]WS U S O7Ê NMQTQ O7VWÈ(O>Û N U Ì O ] O Ì UhÚ�È(ÛCÇ Ì Ç N È] O¹ÝWã^Ú�Û�O>Ú�È S ÊZOZÛ�ÛhÚ�Ç6UCO Q O[È Ì VWÈWO¹ÊZÚ�VWÛCO Ä�%ú6û�úNØ�ú7ý �¯�j×T�¨Ô�ÙÁý������ Ò ×��+Ô Ò �j×b�3�+��9��´Ô*×v�����5���ù×)þ�Õ Ò �v�nÔ�� Ò �+�jý�� ���%Ø��^Ô¯9;���
� §S Ê�ãWO[ÞPÞPO ]�§S È(OZUCÜ�ÇPO�È^Ú Ì VWUCO[ÞPÞPO ] VÿA Nj] 5[ÞPO ä Ì ÚnÈ ] Ú�U ] O[Û Ì Þ §S Ê�ãWO[ÞPÞ6O ] O � UCÇPÛ�VWUCO ] OÖÛ DjQTS[Ì UCÇPOS ÞPO[Ê Ì U N �+Ú�Ç � ÞPO � ] O Þ §�N U ] U�O ] OYÞßÚËÊ[OZÈ Ì ÚnÇPÈWO ] O ¦!Ovu Ä Ä�OF�+Ú�û N ÈÁÜMU N ÛCÛ�Ç75[UCO � Þ6O ]WNMQ Ú�Ç6ÈWO ] O S Ú�Þ6Ç ] Ç ÌhS] VüA Nj] 5[ÞPO ä Ì Ú�È ] Ú�U ] OZÛ Ì��©N UCÈ S Ý^ÚnU S Ú�Þ6OZVWU¹Û�VWÝ S UCÇ6OZVWU�OAÝ^Ú�U¹Þ §�S Ê�ãWOZÞ6ÞPO ] O 8 ÞPÚ�ÈWÊ�á � ] O�Þ §�N U ] U�O ] Og ~ ����¦¹Ovu Äh� O ÌCÌ O S Ê�ã(OZÞPÞ6O�Ê N UCU�OZÛ�Ý N È ] OZÈ Ono O Ì X�Þ §S Ê�ãWO[ÞPÞ6O ] §�S ÈWOZU�ÜMÇPO�Ý N V(U¯ÞPÚ�É
VWOZÞ6ÞPO¥ÞßÚ¹Ê N ÈWÛ Ì Ú�È Ì O ] OÊ N VWÝ(ÞßÚ�ÜMO ] O,ÞPÚ�ÜMUCÚ S Ç Ì Ú Ì Ç N È�OZÛ Ì ] V QTBZQ O N U ] UCO ] O,ÜMUCÚ�È ] O[VWU;É
VWO¢Þ6OZÛ¨Ê N ÈWÛ Ì Ú�È Ì OZÛ ] O�Ê N VWÝ(ÞßÚ�ÜMO[Û ] O[ÛÌ U N ÇPÛJÚ�V Ì UCO�ÇPÈ Ì O[UhÚ�Ê Ì Ç N ÈWÛ � È S ÊZO[ÛCÛCÇ Ì Ú�È Ì Ú�ÇPÈWÛ�Ç\VWÈWO ] OZÛ�ÊZU�ÇPÝ Ì Ç N È ÉjVWÚ�È Ì ÇPÉ
VWO ] O�ÞßÚÙÜMUhÚ S Ç Ì Ú Ì Ç N È Ä,� O ÌCÌ O] ÇNo S U�OZÈWÊ[O ]�§ OZÈ S ÇPU N È � ½ N U ] U�OZÛ ] OAÜMUCÚ�È ] O[VWU�OZÈ Ì U�O ÊZO[Û ] O[V g S Ê�ãWOZÞ6ÞPO[Û � ÉjV(Ç�È § OZÛ Ì Ý^ÚnÛ>O g ÝWÞ6ÇPÉ
V S OÝ^Ú�U¥ÞPOiA Nj] 5[ÞPO ä Ì Ú�È ] Ú�U ] � Û § Ú�ÝWÝ©OZÞ6ÞPO!Þ6O!ÝWU N2� Þ75 Q O ] O¹ãWÇ S UCÚ�UCÊ�ãWÇ6O Ä� ObÝ(U N2� ÞN5 Q O ] ObãWÇ S UhÚ�U�Ê�ãWÇPO7OZÛ Ì XAÞ §N U�ÇPÜMÇ6ÈWO ]�§ VWÈWO�Ú�V Ì UCO>ÇPÈWÛ�Vh×TÛhÚ�ÈWÊ[O ] VàA Nj] 5[ÞPO ä Ì Ú�È ] Ú�U ] oÞPOùÝWU N2� Þ75 Q O ] OùÈ^Ú Ì VWUhÚnÞPÇ ÌCS Ä � OZÛYÊ N U�UCO[Ê Ì Ç N ÈWÛÓUCÚ ] ÇßÚ Ì Ç S OZÛAXrÞPÚ Q Ú�ÛCÛ�O ] OZÛ ��OZU Q Ç N ÈWÛ�Ê N È ] VWÇPÛ�OZÈ ÌX ] OZÛ ] Ç S O[UCÜMO[ÈWÊZO[ÛÓÞ N ÜMÚ�UCÇ Ì ã Q ÇPÉ
VWO[ÛTÉ
VWÇ�ÝlO[V S O[È Ì Ê[OZÝ©OZÈ ] Ú�È ÌÓB[Ì UCO5U S ÜMVWÞ S O[Û Ý^Ú�U Þ6OZÛ�ÝWU N Ê S[] VWUCO[Û] OAU�OZÈ N U Q ÚnÞPÇPÛCÚ Ì Ç N È Ä48 Ú�U�Ê N È Ì UCO � ÞPO �©N Û N È ] O¤¡�ÇPÜ�ÜMÛ S[Ì ÚnÈ Ì VWÈ Ê�ãWÚ Q Ý3ÛCÊZÚ�ÞßÚ�Ç6UCO � ÞPO[Û7Ê N UCU�OZÊ Ì Ç N È(ÛUhÚ ] ÇPÚ Ì Ç S O[Û,XbÛhÚ Q Ú�Û�ÛCO � UCO[ÝWU S ÛCOZÈ ÌCS OZÛ¥Û�VWU¢ÞßÚ C ÜMVWU�O �MÄ Â � O[È Ì UhÚ�Ç6ÈWOZÈ Ì¢] OZÛ ] Ç S O[UCÜMO[ÈWÊZO[ÛJÉ
V^Ú ] UhÚ Ì ÇPÉ
VWO[ÛO gjÌ U BZQ O Q OZÈ Ì Û S S 5ZU�OZÛ � ÛCVWÝ S U�ÇPOZV(UCOZÛ ] O�ÝWÞPVWÛ�ÇPO[VWUCÛ N U ] U�OZÛ ] O>ÜMUhÚ�È ] OZVWUkX ÞßÚ Q Ú�ÛCÛ�O Ð 1 Ú�VùÈWÇ S OZÚ�V] O¹Þ § Ú�U � U�O Ä � Þ §�N U ] UCO ��� ÞßÚ Q Ú�ÛCÛ�O ] V �©N Û N È ] O�¡JÇPÜMÜ�Û¢Û § O g ÝWUCÇ Q O!Ê NMQTQ O�oÐ Kp q Ð K1 : L K e Kgts l K Ã �MÄ ³ � ÅNM� e OZÛ Ì Þ §�S Ê�ãWOZÞ6ÞPO ] O�U�OZÈ N U Q Ú�ÞPÇ6ÛhÚ Ì Ç N È Ã Ì D ÝWÇPÉ
VWO Q O[È Ì g ~ �>|b¦¹Ovu!Å¹O Ì>Ð p4ÞßÚ Q Ú�ÛCÛ�O�Ono O[Ê Ì Ç S O ] V�lN Û N È ] Oi¡�ÇPÜ�ÜMÛ¢X�Þ §S Ê�ãWO[ÞPÞ6O!Û N È ](S O Ã Ì D ÝWÇ6ÉjV(O Q OZÈ Ì � Þ §�S Ê�ãWOZÞ6ÞPO S Þ6OZÊ Ì U N �+Ú�Ç � Þ6O Å Ä ÍkU¢Ý N VWU¢UCO[ÛCÝ©OZÊ Ì OZUJÞPO
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8 N VWU�UCO Q�S[] ÇPO[U¹Ú�V g ÞPÚ�ÊZVWÈ(OZÛ ] V A NR] 5[ÞPO ä Ì Ú�È ] Ú�U ] � ] Ç S OZU�ÛCOZÛ Ì ã S[N UCÇ6OZÛ N È Ì7SZQ OZUCÜ S � Ê�ã^Ú�Ê[VWÈWOÛCO ]WS S O[Þ N ÝWÝWÚ�È Ì ÛCVWU¢ÞPÚ � Ú�ÛCO ] § VWÈ(O ] ÇN×TÊZV(Þ ÌhSi] V�A NR] 5ZÞPO ä Ì Ú�È ] Ú�U ] Ä � VWÊ[VWÈ ] O!ÊZO[Û Q�Nj] 5ZÞ6OZÛ,È § Ú�U-,UCÇ S O�ÊZO[ÝlO[È ] Ú�È Ì X U S Û N V ] U�O ÌCN V Ì O[Û¹ÞPOZÛ ] Çp×TÊZVWÞ ÌhS Û ] V A Nj] 5[ÞPO ä Ì ÚnÈ ] Ú�U ] o\Ç6ÞPÛ ]WN Ç S O[È Ì7](N ÈWÊ$. Ì UCOÊ N È(ÛCÇ ](S U S Û!Ê NMQTQ O ] O[Û�Ý(ÇPÛ Ì OZÛkÝ N V S Ú�È Ì¹Q OZÈWO[U!X VWÈWO Q OZÇ6ÞPÞ6OZVWU�O7Ê NMQ Ý(U S ã(OZÈWÛ�Ç N È ] O�Þ § Ç6È C ÈWÇ Q O[È ÌÝlO Ì Ç Ì Ä?8 N VWUiÚnV Ì Ú�È Ì � Þ6O�A NR] 5[ÞPO ä Ì ÚnÈ ] Ú�U ] È § OZÛ Ì Ú � Û N ÞPV Q O[È Ì Ý^ÚnÛ�ÊZÚ ] VWÊ � O ÌiÌhN V Ì O[Û�Ê[OZÛiÈ N V S O[ÞPÞ6OZÛÌ ã S[N UCÇ6OZÛ � É
VWÇ Ì OZÈ Ì O[È Ì O[ÛCÛCO[È Ì ÇPO[ÞPÞ6O Q OZÈ ÌÙ] OÓÊ N V S UCÇPU>ÞßÚËÝWã0/jÛCÇ6É
VWO Ú�V1, ] OZÞßX ] OÓÞ §S Ê�ãWO[ÞPÞPO ] O � U�ÇPÛCV(UCOS Þ6OZÊ Ì U N �+ÚnÇ � Þ6O � ]WN Ç S O[È Ì Ú � Û N ÞPV Q O[È Ì Ú S N ÇPUTÞPO�A NR] 5ZÞPO ä Ì Ú�È ] Ú�U ] Ê NMQ�Q OYÞPÇ Q Ç Ì O Ý N VWU ]WS Ê[UCÇ6UCOËÞPÚÝWã0/jÛCÇPÉ
VWO ] O¹ÝWÞ6VWÛ � Ú�Û�ÛCO S ÈWO[UCÜMÇ6O Äª¬«32Û«½ª °�±E²54 º�·f¶E¼Õ±E² À©±Eµ�6fÂPÔÕµ4º¬´f¼Õ±E´PÃÄkÚ�ÈWÛ¯ÞPOPA Nj] 5ZÞ6O ä Ì Ú�È ] Ú�U ] � ÞPÚ � UCÇPÛ�VWUCO ] OJÛ7/ QTS[Ì U�ÇPO S Þ6OZÊ Ì U N �+ÚnÇ � Þ6O,OZÛ Ì ÇPÈ Ì U Nj] VWÇ Ì O¢Ý^Ú�U�ÞPO¥Ê�ã^Ú Q Ý] O�¡JÇPÜMÜMÛ ]WN È Ì Þ §�S�Ì Ú Ì � N È ] Ú Q OZÈ Ì Ú�ÞRO[Û Ì È N È�ÈjV(Þ Ä2� § Ú�Ê Ì VWOZÞ6ÞPO�Ú � ÛCO[ÈWÊZO ] V �lN Û N È ] OÛ¡JÇPÜMÜMÛ¨Û Ì Ç Q VWÞ6O�Þ6O]WS S OZÞ N ÝWÝ©O Q OZÈ Ìi] O Ì ã SZN U�ÇPO[ÛiÚ�Þ Ì O[UCÈ^Ú Ì Ç S OZÛ ] Ú�ÈWÛJÞPO[ÛCÉ
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VWOËÞPÚÖÛ�VWÝlO[UCÛ�/ QTS[Ì UCÇ6O É
VWÇJÝlO[U Q O Ì�] O U S Û N V ] U�O5ÞPOYÝWU N2� ÞN5 Q O ] OËãWÇ S UhÚnUCÊ�ãWÇ6O É
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VWÇWÝWU N Ý N Û65ZU�OZÈ Ì�] O[Û ] Ç Q OZÈ(ÛCÇ N ÈWÛÛCVWÝ(ÝWÞ S[Q O[È Ì Ú�ÇPU�OZÛkO[ÈWU N VWÞ S OZÛ!OZÈ�Ê[OZUCÊ[ÞPO ÄE� § O g Ê[OZÞ6ÞPOZÈ Ì O�ÛCVWU�ÝWUCÇ6ÛCO���V Ì É
VWOÙÞ6OZÛ S ÉjVWÚ Ì Ç N ÈWÛ ] O�AËÚ g â�OZÞ6ÞO Ì Ê[OZÞPÞ6OZÛ ] OÙÞPÚYU�OZÞPÚ Ì Ç S Ç ÌhS7]�§ � Ç6ÈWÛ Ì OZÇPÈ�Ý N V S Ú�Ç6OZÈ Ì¹]WS U�Ç S OZU ] OZÛ S É
V^Ú Ì Ç N ÈWÛ ] OÙÞPO[VWU Ì ã S[N UCÇ6O ÄÆ� OD� N U-,Q ÚnÞPÇPÛ Q O�Ý N V S Ú�È Ì�](S ÊZU�ÇPU�OJÞ § V(ÈWO ] OZÛ¯ÇPÈ Ì O[UhÚ�Ê Ì Ç N ÈWÛ�Ç Q ÝWÞPÇ6É
V S O ] Ú�ÈWÛ�Þ § VWÈWÇ C ÊvÚ Ì Ç N È S ÞPO[Ê Ì U N �+Ú�Ç � ÞPO,O Ì ÞPÚÜMUhÚ S Ç Ì Ú Ì Ç N ÈTU S ��UCÚ�Ê Ì Ú�ÇPU�OkÚ�V g Ì O[È Ì Ú Ì Ç S O[Û¢ÊZÞPÚ�ÛCÛ�ÇPÉ
VWOZÛ ]�§ V(ÈWÇ C ÊZÚ Ì Ç N È � ÛhÚ ]WS[Q Ú�U�Ê�ãWO ] O S O[È^Ú�Ç Ì Ý(U NMQ O Ì ,Ì O[VWÛCO Ä � V3ÊZU SZ] Ç Ìb] O�ÊZO Ì�Ì O ](SZQ Ú�UCÊ�ãWO�Û § Ú�  N V Ì OAÛCÚËÝWU N ÝlO[ÈWÛCÇ N È XËO g ÝWÞPÇ6ÉjV(OZU>Ê[OZU Ì Ú�Ç6ÈWOZÛ ] ÇN×TÊZV(Þ ÌhS ÛUCO[ÈWÊ N È Ì U S O[Û�O[È Ê N Û QTN Þ N ÜMÇPO ÄÍ!È Ý©OZV Ì QTN È Ì U�OZU É
VWOÖÞßÚ Ì Ú�ÇPÞ6ÞPO O Ì ÞPO5È NMQ�� U�O?z ] O ] Ç Q OZÈWÛ�Ç N È(ÛÓÛCVWÝWÝ(Þ SZQ OZÈ Ì Ú�ÇPU�OZÛYÚ�olOZÊ Ì O] ÇPU�OZÊ Ì O Q OZÈ Ì Þ §S Ê�ãWO[ÞPÞ6O ] OJÜMUCÚ�È ] O�VWÈWÇ C ÊvÚ Ì Ç N È ] Ú�ÈWÛ�VWÈ O[ÛCÝ^Ú�Ê[OkXL{¯�?z ] Ç Q OZÈ(ÛCÇ N ÈWÛ Ä � ÈAÛ�VWÝWÝ N ÛhÚ�È ÌÉ
VWO�ÞPÚ�ÜMUCÚ S Ç Ì Ú Ì Ç N È�ÛCO�ÝWU N ÝWÚ�ÜMO,X Ì UCÚ S OZU�Û ÊZOZÛ¨È N V S OZÞ6ÞPOZÛ ] Ç Q OZÈ(ÛCÇ N ÈWÛ � Û N ÈbÇPÈ Ì O[ÈWÛCÇ ÌhS ÛCO Ì U N V S O ] Ç6ÞPV S O] Ú�ÈWÛ7VWÈ ÝWÞ6VWÛ>Ü�UhÚ�È ] È NMQ�� U�O ] O ] Ç Q OZÈ(ÛCÇ N ÈWÛ � ] O�Û N U Ì OAÉ
VWOAÛ N ÈÁÇ6È Ì OZÈWÛ�Ç ÌCS�Q OZÛ�VWU S O ] Ú�ÈWÛ7È N�Ì UCOOZÛ�Ý^Ú�ÊZObX ÉjVWÚ Ì U�O ] Ç Q OZÈ(ÛCÇ N ÈWÛ�O[Û Ì Ú�U Ì Ç C ÊZÇ6OZÞPÞ6O Q OZÈ Ì ÝWÞ6VWÛf�+Ú�Ç � ÞPO Ä ��ÈùOno O Ì � Þ6O7Ý N�Ì OZÈ Ì Ç6OZÞ ] O Ç O�â ÌhN È] Ú�ÈWÛ¥VWÈ OZÛ�Ý^Ú�Ê[O7X${��5z ] Ç Q O[ÈWÛCÇ N ÈWÛ¢Û §�S ÊZUCÇ Ì o
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VWO�ÞßÚ Ì Ú�Ç6ÞPÞPO�ÊvÚ�UCÚ�Ê ÌCS UCÇ6Û Ì ÇPÉ
VWO ] OiÊ[OZÛ�È N V S O[ÞPÞ6OZÛ] Ç Q OZÈ(ÛCÇ N ÈWÛ � Û N Ç Ì¢Ì /RÝ(ÇPÉ
VWO Q OZÈ Ì XÙÈ N�Ì U�O S Ê�ãWO[ÞPÞ6O � ÞPO!Ý N�Ì OZÈ Ì Ç6OZÞ ] O Ç O[â ÌhN ÈËÛCO ]WS S O[Þ N ÝWÝ©O¹Ê NMQTQ O�o
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VWO ��O[U Q Ç N ÈOZÛ Ì È S Ê[OZÛCÛCÚ�ÇPU�O Q OZÈ Ì ÚnÛCÛ N ÊZÇ S XÖVWÈ�ÛCV(ÝlO[UCÝ^Ú�U Ì O[È^Ú�ÇPU�O �©N Û N ÈWÇPÉ
VWO O Ì ÇPÈ S O[UCÛCO Q O[È Ì Ä � ÇPÈWÛ�Ç � ] Ú�È(ÛAÞPOQ�Nj] 5ZÞ6OiÛ Ì Ú�È ] Ú�U ] ÛCV(ÝlO[UCÛ7/ QTS[Ì UCÇPÉ
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� Ú ÛCVWÝ©OZU�Û7/ QTS[Ì U�ÇPO N o U�O�O[È O)olO Ì7] O�ÜMUhÚ�È ] Û>Ú S Ú�È Ì ÚnÜMOZÛ Ä Ä § Ú �©N U ] � O[ÞPÞPOÙÇ6È Ì U Nj] VWÇ Ì VWÈ ÛCO[Ê Ì OZVWU] Oq¡�Ç6ÜMÜMÛ¢Ú�/MÚ�È Ì V(È Ê N VWÝWÞPÚ�ÜMOf�+ÚnÇ � Þ6O � ÊZO¹É
VWÇ�Ú�V ÌCN UCÇ6ÛCOkÞ § Ú�Ý(ÝWU N Ê�ãWO!Ý©OZU Ì VWU � Ú Ì Ç S O Ä ��Þ6ÞPOkÝ©OZU Q O Ì¢S ÜMÚ�,ÞPO Q O[È ÌJ] O7U S Û N V ] UCO S Þ S Ü�Ú QTQ O[È Ì Þ6O7ÝWU N2� ÞN5 Q O ] O>È^Ú Ì VWUhÚnÞPÇ ÌCS Ä � È5Ono O Ì � ÞPO[Û�Ê N È Ì UCÇ � V Ì Ç N ÈWÛ ] Ç S OZU-,ÜMOZÈ Ì OZÛ ] O[Û �lN V(ÊZÞPO[Û ] O���O[U Q Ç N È(ÛiO Ìk] O �lN Û N ÈWÛ ] OP CÚ�VWÜMObXAÞßÚ Q Ú�Û�ÛCO ] V�¡JÇPÜMÜMÛ Ã C Ü�VWUCO ��Ä Â�ÅJÛ N È ÌO g Ú�Ê Ì O Q OZÈ Ì Ê NMQ ÝlO[ÈWÛ S OZÛÓÝ^Ú�U�ÞßÚÖÊ N È Ì U�Ç � V Ì Ç N È ] O5Þ6OZVWU�ÛAÝ^ÚnU Ì O[È^Ú�Ç6UCOZÛ�ÛCVWÝ©OZU�Û7/ QTS[Ì U�ÇPÉ
VWO[Û Ã C ÜMV(UCO�MÄ0¦ Å Ä m N V Ì O)� N Ç6Û � Ú�VWÊ[VWÈWO7Ý^Ú�U Ì ÇPÊ[VWÞPO ] O Q ÚnÛCÛCO S ÜMÚ�ÞPO�XÙÊZOZÞ6ÞPO[Û ] OZÛiÝWÚ�U Ì ÇPÊZV(ÞPOZÛ ] VæA Nj] 5ZÞ6O ä Ì Ú�È ] Ú�U ]O Ì¥] O!Û�ÝWÇPÈ ] Çpo S UCO[È Ì È § Ú S[ÌCS¹N2� ÛCO[U S S O Ä ä Ç ÞßÚbÛCV(ÝlO[UCÛ7/ QTS[Ì UCÇPO¹O g Ç6Û Ì O � O[ÞPÞPOiOZÛ ÌJ]WN ÈWÊ!È S Ê[OZÛ�ÛhÚ�Ç6UCO Q OZÈ Ì� UCÇ6Û S O Ä � Ç6ÈWÛCÇ � ÞPO[Û�Ê N UCU�OZÊ Ì Ç N È(Û�UCÚ ] ÇßÚ Ì Ç S OZÛ�ÈWO Û § Ú�ÈWÈ
VWÞ6OZÈ Ì ÝWÚ�Û�Ê NMQ ÝWÞ75 Ì O Q OZÈ Ì ÄU� OZÝ©OZÈ ] ÚnÈ Ì � Û�Ç�ÞPÚ] ÇNo S U�OZÈWÊ[O ] O Q Ú�ÛCÛ�O�OZÈ Ì U�OTÞ6OZÛkÝWÚ�U Ì OZÈ^Ú�Ç6UCO[Û!ÛCVWÝ©OZU�Û7/ Q�S�Ì U�ÇPÉ
VWOZÛ¹È § OZÛ Ì Ý^Ú�Û Ì U N Ý�Ç Q Ý N U Ì ÚnÈ Ì O Ã ÇPÈh� S ,UCÇ6OZVWU�OÙÚ�V3m�Ovu�Å!ÞPO[Û�Ê N UCU�OZÊ Ì Ç N ÈWÛ¹UhÚ ] ÇPÚ Ì Ç S O[Û!UCOZÛ Ì O[U N È Ì �+Ú�Ç � Þ6OZÛ Ä � V1, ] OZÞPX ] V¿m�Ovu � Þ6OTÝ(U N2� ÞN5 Q O ] OÈ^Ú Ì VWUhÚ�Þ6Ç ÌCS U S Ú�ÝWÝWÚ�UhÚ�¢ Ì O Ì ÇPÞÆ�+Ú�V Ì X�È N V S OvÚ�VÖÝWU N Ê S[] OZUkX VWÈ�Ú� �VWÛ Ì O Q OZÈ Ì�C È Ä � Ç6ÈWÛCÇ � Ý N VWUkÉ
VWO�ÞPÚÛCVWÝ©OZU�Û7/ QTS[Ì U�ÇPO�U S Û N Þ S O ÞPOTÝWU N2� Þ75 Q O ] O ] Ç S O[UCÜMO[ÈWÊZO[ÛbÉ
V^Ú ] UCÚ Ì Ç6É
VWOZÛ � Þ §S Ê�ã(OZÞPÞ6O ] §�S ÈWOZU�ÜMÇPO ÊZÚ�UhÚnÊ ÌhS ,UCÇ6Û Ì Ç6É
VWO ] OAÞßÚËÛ�VWÝlO[UCÛ�/ QTS[Ì UCÇ6OÓÈWO ]WN Ç Ì Ý^ÚnÛ�O g Ê S[] OZUÙÞPO�m¨Ovu � ÊZOAÉjV(Ç,Ê N È(Û Ì Ç Ì VWOAVWÈrÚ�UCÜ�V Q O[È Ì OZÈ�+Ú S OZV(U ] OAÞPÚ ]WS Ê N V S OZU Ì O ] OAÞßÚ Û�VWÝ©OZUCÛ�/ Q�S�Ì UCÇ6O Ú�V(ÝWU65[Û ] OZÛbÚ�ÊZÊ S Þ S UhÚ Ì OZVWU�Û�Ú�Ê Ì VWO[ÞPÛ � ÛCÇ�OZÞ6ÞPOTO g ÇPÛ Ì O� ÇPO[È S S Ç ] O Q�Q OZÈ Ì ÄÎ ÈÖÚ�V Ì UCO�ÜMUCÚ�È ] Ú S ÚnÈ Ì Ú�ÜMO N olOZU Ì Ý^Ú�U!ÞPÚ ÛCVWÝ©OZU�Û7/ Q�S�Ì U�ÇPOÙOZÛ Ì7] O�Ý N V S N Ç6U!È^Ú Ì V(UCOZÞ6ÞPO Q O[È Ì �+Ú�ÇPU�OÊ N È S OZUCÜ�OZU!ÞPO[ÛiÊ N ÈWÛ Ì Ú�È Ì O[Û ] ObÊ N VWÝWÞßÚnÜMO ] OZÛ Ì U N ÇPÛJÇPÈ Ì OZUhÚnÊ Ì Ç N ÈWÛ�O g Ú�Ê Ì O Q OZÈ Ì Ú�V Q . Q O�Ý N Ç6È Ì�� 1 T�� �Ê NMQTQ O ÞPO QTN È Ì UCO�ÞPÚ C ÜMVWUCO �MÄ?� T � É
V^ÚnÈ ] Þ6O¨A NR] 5[ÞPO ä Ì Ú�È ] Ú�U ] Û�O�Ê N È Ì O[È Ì O ] § VWÈ7UhÚ�Ý(ÝWU N Ê�ãWO Q OZÈ Ì¨] OÊZO[Û�Ê N ÈWÛ Ì Ú�È Ì O[Û Ä�8 ÚnU\ÞßÚ,ÛCV(ÝlO[UCÛ7/ QTS[Ì UCÇPO � ÞPO[Û Ì U N ÇPÛ4� N U�ÊZO[Û ](S ÊZU�Ç Ì OZÛ�Ý^Ú�U\Þ6O¬A Nj] 5ZÞ6O ä Ì Ú�È ] Ú�U ] Û N È Ì¨](N ÈWÊUCÇ6Ü N VWU�OZVWÛ�O Q OZÈ Ì Ç ] OZÈ Ì ÇPÉ
VWOZÛiX�VWÈ(O S Ê�ãWO[ÞPÞ6O ]�§S È(OZUCÜ�ÇPO ] O>Þ §N U ] UCO ] OAg ~ �>| ¦¹Ovu Ä4� ÚTÛCVWÝ©OZU�Û7/ Q�S�Ì U�ÇPOÈ §S[Ì ÚnÈ Ì Ý^Ú�Û>Ç6È Ì U Nj] VWÇ Ì O�Ý N V(U>U S Û N V ] UCO O g ÝWÞPÇ6ÊZÇ Ì O Q OZÈ Ì Ê[O Ì�Ì O ] Çp×TÊZVWÞ ÌhS È N È Ì U�Ç S ÇßÚnÞPO � Ê[O�N �©N È
VWÛ�O� V S UCO¹OZÈ ÛhÚ��+Ú S OZV(U Ä� ÚÖÛCVWÝ©OZU�Û7/ QTS[Ì U�ÇPO ÝlO[U Q O Ì Ú�VWÛ�ÛCÇ ] OËU S Û N V ] UCO ] OZÛ�ÝWU N�� Þ75 Q O[Û�Ê N Û QTN Þ N ÜMÇPÉ
VWO[Û Ä Ä § VWÈWO5ÝWÚ�U Ì �ÞßÚYÛCVWÝ©OZU�Û7/ QTS[Ì U�ÇPO�Ú�V ÌCN UCÇ6ÛCOTVWÈ S�Ì Ú Ì � N È ] Ú Q OZÈ Ì Ú�Þ ]�§S ÈWO[UCÜMÇ6OAÝ N ÛCÇ Ì ÇN��É
VWÇ¯ÝlO[U Q O ÌCÌ UhÚ�Ç Ì¹] OAÊ N V S UCÇ6UÞ § Ú�Ê Ì VWOZÞÆ� N Û�Û S O[È Ì UCObÞ6O>ÊZÚ�ÞPÊ[VWÞ¨O Ì ÞPÚ Q OZÛCV(UCO ] O>ÞßÚ ] OZÈWÛ�Ç ÌhS>]�§�S ÈWOZU�ÜMÇPO ] ObÞ § Î ÈWÇ S OZUCÛ Ä Ä § Ú�V Ì UCObÝWÚ�U Ì �ÞPO[Û QTNR] 5[ÞPO[Û,ÛCVWÝ©OZU�Û7/ QTS[Ì U�ÇPÉ
VWO[Û¢ÇPÈ Ì U NR] V(ÇPÛCO[È Ì VWÈÓÈ N V S OvÚnV È NMQ�� U�OkÉ
V^Ú�È Ì Ç6ÉjV(O � ÞPÚ Å ,�Ý^Ú�U�Ç ÌhS Ä ÄiÚ�ÈWÛÞPO[Û QTNR] 5[ÞPO[Û�ÛCVWÝ©OZU�Û7/ QTS[Ì U�ÇPÉ
VWO[Û ÉjV(ÇWÊ N È(ÛCOZU S O[È Ì ÞPÚ Å ,�Ý^Ú�U�Ç ÌhS � ÞPÚiÝ^Ú�U Ì Ç6ÊZVWÞ6O�Û�VWÝlO[UCÛ�/ QTS[Ì UCÇ6ÉjV(OJÞPÚiÝWÞ6VWÛÞ S Ü25ZU�O�O[Û Ì È S ÊZO[ÛCÛCÚ�ÇPU�O Q OZÈ Ì Û Ì Ú � Þ6O�O Ì Ý N ÛCÛa5 ] OkV(ÈWO Q Ú�ÛCÛ�OiÚnV Q Ú g Ç Q V Q ] OiÞ §N U ] UCO ] VAm�Ovu Ä,� O Ì�Ì OÝ^Ú�U Ì ÇPÊ[VWÞPO�È § ÇPÈ Ì OZUhÚnÜMÇ Ì É
VWO �+ÚnÇ � Þ6O Q OZÈ Ì Ú S OZÊ,ÞPÚ Q Ú Ì Ç75ZU�O�O Ì O[Û Ì VWÈbÊvÚnÈ ] Ç ] Ú Ì Ý N Û�ÛCÇ � ÞPO�Ý N VWU¨O g ÝWÞPÇ6ÉjV(OZUÞßÚ Q Ú Ì ÇN5ZU�OkÈ N Ç6UCO Ä8 N VWU C ÈWÇ6U � ] ÚnÈWÛ¨Þ6O ÊvÚ ] UCO ] OZÛ Q�Nj] 5ZÞ6OZÛ\Û�VWÝlO[UCÛ�/ QTS[Ì UCÇ6ÉjV(OZÛ � ÞßÚ � U�ÇPÛCV(UCO ] O¯Û7/ Q�S�Ì U�ÇPO S Þ6OZÊ Ì U N �+ÚnÇ � Þ6OÚ�ÝWÝ^ÚnUhÚ�¢ Ì È^Ú Ì VWUCO[ÞPÞ6O Q OZÈ Ì Ä ��È O)olO Ì � X�Þ §S Ê�ãWO[ÞPÞ6O ] O7¦¹UCÚ�È ] O Î ÈWÇ C ÊvÚ Ì Ç N È � ÞPO Ì OZU Q O*� K ] V Ý N�Ì O[È Ì ÇPO[Þ] O�¡JÇPÜMÜMÛ¨OZÛ Ì Ý N Û�Ç Ì ÇN�^O Ì ÈWO ] O S Ç6OZÈ Ì È S Ü�Ú Ì Çp�^É
V § X � Ú�ÛCÛ�O S ÈWO[UCÜMÇ6O¢XkÊvÚ�V(ÛCO ] O[Û Ê N U�UCOZÊ Ì Ç N ÈWÛ�UCÚ ] ÇßÚ Ì Ç S OZÛ �ÊZOÙÉ
VWÇ Ê N È ] VWÇ Ì XÓÞPÚ � UCÇ6ÛCVWU�O ] OTÛ�/ Q�S�Ì UCÇ6O S ÞPO[Ê Ì U N �+Ú�Ç � ÞPO Ä � S Ç ] O Q�Q OZÈ Ì � ÞPO�ÝWU N2� ÞN5 Q O�OZÛ Ì�]WS ÝWÞßÚnÊ SÊvÚ�U¢Ê § O[Û Ì Ú�Þ N UCÛ,ÞPÚ � UCÇPÛ�VWUCO ] O�Û�VWÝ©OZUCÛ�/ Q�S�Ì UCÇ6O7É
VWÇ\O[Û Ì ÇPÈ Ì U Nj] VWÇ Ì O ] O��+Ú�û N È `����¸° \�Äª¬«32Û«�Ñ °�Á]À16fÒEº%Ã,ÔÕ±ÿ·P±E²üµ4º%Ã,·P±E²
� Ú Ì ã SZN U�ÇPO ] OZÛ¹Ê N U ] OZÛ � 1(�2�E12Y ��ÚÓÝ N VWU S N ÊvÚ Ì Ç N È ] O ]WS Ê[UCÇPU�OÙÉjVWÚ�È Ì ÇPÉ
VWO Q O[È Ì ÞPÚAÜMUCÚ S Ç Ì Ú Ì Ç N È ÄÍkU � Þ N UCÛ ] OZÛ Ì OZÈ Ì Ú Ì Ç S OZÛ ] O¥É
V^Ú�È Ì Ç C ÊZÚ Ì Ç N È ] O¥ÞßÚkÜMUCÚ S Ç Ì Ú Ì Ç N È � ] O[Û¯É
V^ÚnÈ Ì Ç ÌCS Û�ÇPÈ C ÈWÇPO[Û�Ú�ÝWÝ^Ú�UCÚ�ÇPÛ�ÛCO[È Ì �ÞPO[ÛCÉ
VWOZÞ6ÞPO[Û�ÈWOÓÝlO[V S O[È Ì . Ì UCOYU S ÜMVWÞ S O[Û�Ý^Ú�U�ÞßÚ5Ý(U N Ê SZ] VWUCOYÊZÞPÚ�ÛCÛ�ÇPÉ
VWO ] OYU�OZÈ N U Q ÚnÞPÇPÛCÚ Ì Ç N È � X5ÊvÚnVWÛCO] V ÊvÚ�UCÚ�Ê Ì 5ZUCO7Ý N ÈWÊ Ì VWOZÞ ] O[ÛiÝ^Ú�U Ì Ç6ÊZVWÞ6OZÛ¢Ê N ÈWÛCÇ ]WS U S OZÛ�OZÈ ÝWã0/RÛ�ÇPÉ
VWO ] OZÛJÝ^Ú�U Ì ÇPÊ[VWÞPO[Û Ä?� § Ç ]WS O�OZÛ Ìi](N ÈWÊ] O ](N ÈWÈWO[UiVWÈWO ] Ç Q OZÈWÛ�Ç N È ÛCÝWÚ Ì ÇPÚ�ÞPO�XAÊ[OZÛkÝ^ÚnU Ì Ç6ÊZVWÞ6OZÛ � Ê § O[Û Ì ,	X�, ] ÇPU�O>Ú�Û�ÛCÇ Q Ç6ÞPOZU¢Þ6OZÛ�Ý^Ú�U Ì ÇPÊ[VWÞPO[ÛiX ] OZÛN2�  �O Ì Û ] O ] Ç Q OZÈWÛ�Ç N È ��� ÞPOZÛ¹Ê N U ] O[Û Ä
� OZÛ ] ÇNo S U�OZÈ Ì O[Û7ÝWÚ�U Ì ÇPÊZV(ÞPOZÛ!Ê N ÈWÈ
VWO[Û>Û N È Ì ÝWU NR] VWÇ Ì OZÛ¹Ý^Ú�U¹ÞPO[Û] ÇNo S U�OZÈ Ì Û QTNj] OZÛ ]�§N Û�ÊZÇPÞ6ÞßÚ Ì Ç N È ] OYÞßÚ5Ê N U ] O ÄU� O Ì�Ì O Ì ã S[N UCÇ6O OZÛ ÌT]WN ÈWÊ Ì Ua5ZÛ S Þ S Ü�ÚnÈ Ì OÓÊvÚ�U�O[ÞPÞ6O ÈWO
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�+Ú�Ç Ì Ç6È Ì OZU S O[ÈWÇPUÙÉ
V § VWÈÿÛ�OZVWÞ N2�  �O Ì � N È ] Ú Q O[È Ì Ú�Þ � O Ì VWÈWOYÛ�OZVWÞ6O Ê N ÈWÛ Ì Ú�È Ì O � N È ] Ú Q OZÈ Ì Ú�Þ6O É
VWÇ¥OZÛ ÌÞßÚ Ì OZÈWÛ�Ç N È ] O ÞßÚ Ê N U ] O Ä � Ú5É
V^ÚnÈ Ì Ç C ÊZÚ Ì Ç N È ] O ÊZO ÌCÌ O Ì ã S[N UCÇ6OÐ�+Ú�Ç Ì È^Ú Ì VWU�OZÞPÞ6O Q OZÈ Ì ÚnÝWÝ^Ú�UCÚ�¢ Ì UCOTVWÈ�lN Û N È ] O>ÛCÝ(ÇPÈ Y É
VWÇ�OZÛ Ì Ú�ÛCÛ�Ç Q ÇPÞ S Ú�VËÜMUCÚ S Ç ÌhN È Ä ÄkÚ�ÈWÛ�ÛhÚ S OZU�ÛCÇ N È5ÊZÞPÚ�ÛCÛ�ÇPÉ
VWO � ÞPÚTÉ
V^Ú�È Ì Ç C ÊZÚ Ì Ç N È ] OÊZO Ì�Ì O Ì ã S[N UCÇ6OÛ�+ÚnÇ Ì�S ÜMÚ�ÞPO Q O[È Ì Ú�Ý(Ý^Ú�UhÚ�¢ Ì U�O¢VWÈWO�Ú�V Ì UCOJÝ^Ú�U Ì ÇPÊ[VWÞPO¢È N�Q�QTS O Ì ÚnÊ�ãa/ N È É
VWÇ©Ú¹ÞPO Q ÚnV S Ú�ÇPÛÜ N V Ì¥] O¹Ý N ÛCÛ SZ] O[U¥VWÈWO Q ÚnÛCÛCO ] O!ÊvÚ�U�U S È S ÜMÚ Ì Çp� Ä#� O Ì�Ì O�Ú � OZU�UhÚ Ì Ç N È O[Û Ì U S Û N Þ6VWO!OZÈ ÇPÈ Ì U Nj] VWÇPÛCÚ�È Ì ÞßÚÛCVWÝ©OZU�Û7/ Q�S�Ì U�ÇPO ] Ú�ÈWÛ¹ÞßÚ Ì ã SZN U�ÇPO ] O[Û7Ê N U ] OZÛ � ÞPÚ�É
VWOZÞ6ÞPO ] O S ÇPO[È Ì Ú�Þ N UCÛ!ÞPÚ Ì ã S[N UCÇ6O ] OZÛ�ÛCVWÝ©OZU-, Ê N U ] O[ÛÉjV(Çï�+Ú�Ç Ì,ÌCN V ÌÛ�©N ÈWÈWO Q O[È Ì�] ÇPÛCÝWÚ�UhÚ�¢ Ì U�OkÞPO Ì Ú�Ê�ã0/ N È Ä4� O[Û Ì ã S[N UCÇ6OZÛ¥ÝlO[V S O[È Ì O g Ç6Û Ì OZU ] Ú�ÈWÛ¢V(È O[ÛCÝ^Ú�Ê[OX ] Ç gË] Ç Q OZÈ(ÛCÇ N ÈWÛ � ÞPO[ÛkÛCÇ g5] Ç Q O[ÈWÛCÇ N ÈWÛ�ÛCVWÝWÝ(Þ SZQ OZÈ Ì Ú�ÇPU�OZÛkÈ N VWÛ¹Ú�/�Ú�È Ì¹S Ê�ãWÚ�ÝWÝ S ÊvÚ�UkO[ÈWU N VWÞ S OZÛ!ÛCV(UOZÞPÞ6OZÛ Q . Q O[Û Ä Ä § Ú�V Ì U�OZÛ ]WS S OZÞ N ÝWÝlO Q O[È Ì Û ] O�ÊZO[Û Ì ã S[N UCÇ6OZÛ7ÛCVWÝWÝ N Û�OZÈ Ì Þ § O g Ç6Û Ì O[ÈWÊZO ] O ] Ç Q OZÈWÛ�Ç N ÈWÛÛCVWÝWÝ(Þ SZQ OZÈ Ì Ú�ÇPU�OZÛ¥ÇPÈ C ÈWÇPO[Û Ã ÞPO[Û � UhÚnÈWOZÛhÅJÚ�V g É
VWO[ÞPÞ6OZÛ¥È N VWÛ¥Û�OZUCÇ N ÈWÛ¢Ç6ÈWÛCO[ÈWÛCÇ � ÞPO[Û Ä� O[Û Ì ã S[N UCÇ6OZÛ�Û N È Ì�Ì Ua5ZÛ S Þ S Ü�ÚnÈ Ì OZÛ Q Ú�Ç6Û;ÈWO,Ý©OZV S OZÈ Ì . Ì UCO Ì OZÛ ÌhS O[Û¯Ú S OZÊ¢Þ6OZÛ Ú�Ê[Ê S Þ S UCÚ Ì O[VWU�O[ÈTÊ N VWU�Û] O¤� N ÈWÊ Ì Ç N ÈWÈWO Q O[È Ì Ä � Þ6ÞPOTUCOZÛ Ì O[È ÌÙ](N ÈWÊAÝ N VWU7Þ § ãWOZV(UCO ÝWV(UCO Q OZÈ Ì ÛCÝ S ÊZV(ÞßÚ Ì Ç S O[Û Q . Q OAÛCÇ¯ÞPO � ¡ �OZÛCÝ�5ZU�O7Þ6OZÛ Q O ÌCÌ UCO!O[È S S Ç ] OZÈ(ÊZO Ä
���F� ���L& ����� �s����&

� NMQTQ O�È N VWÛ S OZÈ N È(Û ] OiÞ6O S N ÇPU � Þ6OZÛ ] ÇN×TÊZVWÞ ÌhS Û�UCO[ÈWÊ N È Ì U S OZÛ¢Ý^Ú�U�ÞPOfA Nj] 5ZÞ6O ä Ì Ú�È ] Ú�U ] � N È Ì,] OÞPVWÇ�V(È QTNR] 5ZÞPOiO)olOZÊ Ì ÇN�;ÉjV(Ç\OZÛ Ì È S Ú�È QTN ÇPÈ(Û S ÚnÞPÇ ] O!X�Þ §S Ê�ãWO[ÞPÞPO S ÞPO[Ê Ì U N �+Ú�Ç � ÞPO � Ê N�Q�Q OkÞPO QTN È Ì U�O!ÞPO[ÛQ O[ÛCVWU�OZÛ ] O¥ÝWU S ÊZÇPÛ�Ç N È Ä ä OZV(ÞPO¥VWÈWO¥O gjÌ OZÈWÛ�Ç N È ] O¥ÊZO QTNR] 5[ÞPO,Ý©OZU Q O ÌCÌ UhÚ ]�§ Ú�ÝWÝWU S ãWO[È ] OZU¯ÞßÚ!ÝWã0/jÛCÇ6É
VWOÚ�V1, ] OZÞßX ] O¹Ê[O ÌCÌ O S Ê�ãWO[ÞPÞPO ÄÄiO¹È N�Q�� UCO[VWÛCO[Û Ì ã S[N UCÇ6OZÛ¥ÛCO¹ÝWU N Ý N ÛCOZÈ ÌJ] O!Ê N UCU�ÇPÜMO[U¢ÞPOZÛ¢ÞPÚ�ÊZV(ÈWOZÛ ] V�A Nj] 5ZÞ6O ä Ì ÚnÈ ] Ú�U ] Q Ú�Ç6Û,ÇPÞUCOZÛ Ì O�X S S UCÇ C OZU�ÛCÇ
ÚnV QTN ÇPÈWÛ\Þ § V(ÈWO ]�§ O[È Ì UCO¯OZÞ6ÞPO[Û ](S ÊZU�Ç Ì�] O Q ÚnÈWÇ75[UCO ÝWÞ6VWÛ�Ê NMQ ÝWÞ75 Ì O Þ6O¯Ê NMQ Ý N U Ì O Q O[È Ì



û?~ ���5�4�\���R���3�l� �^�����(�n�����T�^�������j�+�] O5ÞPÚ È^Ú Ì V(UCO Ä¨8 N V(UÓÝ N V S N Ç6U ] ÇPÛ�ÊZU�Ç Q ÇPÈWO[U�Ê[OZÛYÈ N V S OZÞ6ÞPOZÛ Ì ã S[N UCÇ6OZÛ � ] OùÈ N V S OvÚ�V g Ú�ÊZÊ S Þ S UhÚ Ì OZV(UCÛÊvÚ�ÝWÚ � ÞPO[Û ] O>Û N È ] OZU�ÞPO QTS ÊvÚnÈWÇPÛ Q O ] O � UCÇ6ÛCVWU�O S ÞPOZÊ Ì U N �+Ú�Ç � ÞPO¹Û N È Ì È S Ê[OZÛ�ÛhÚ�Ç6UCOZÛ � ] O Q . Q O¹É
VWO ] OZÛ]WS[Ì OZÊ Ì OZV(UCÛkÚ ] Ú�Ý ÌCS ÛJÚ�V gYÌ U65ZÛJã^Ú�V Ì OZÛ S È(OZUCÜ�ÇPOZÛ ] O�Þ §N U ] UCO ] V m¨Ovu ÄÓ� § O[Û Ì ÞPO � V Ì Ý N VWUCÛ�VWÇ S Ç\Ý^ÚnUJÞ6OÈ N V S OZÞ�Ú�Ê[Ê S Þ S UCÚ Ì O[VWU¥OZÈ Ê N V(UCÛ ] O¹Ê N È(Û Ì U�VWÊ Ì Ç N È Ú�V � � ÅPÇ � Ì ã,5 Q O ] V Ê�ã^Ú�Ý(Ç Ì U�O¹ÛCVWÇ S ÚnÈ Ì Ä
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8 N VWUÙÚ�ÝWÝ(U S ã(OZÈ ] O[UÙÞßÚ5ÝWã0/jÛCÇ6ÉjV(OËX5Þ §�S Ê�ãWOZÞ6ÞPO ] OÓÞPÚ � UCÇ6ÛCVWU�O ] OÓÛ7/ QTS[Ì UCÇPO S ÞPO[Ê Ì U N �+Ú�Ç � ÞPO�O Ì Ú�V1,] OZÞPX � ÇPÞ,O[Û Ì È S Ê[OZÛ�ÛhÚ�Ç6UCO ] O Û�O ](N�Ì O[U ] § Ú�Ê[Ê S Þ S UCÚ Ì O[VWUCÛTÊvÚnÝ^Ú � Þ6OZÛ ]�§ Ú ÌCÌ O[ÇPÈ ] UCOYÊZO[Û�ã^ÚnV Ì O[Û S ÈWOZU�ÜMÇPO[Û] ObÞ §N U ] UCO ] Vùm¨Ovu O Ì!] O ]WS[Ì OZÊ Ì OZVWU�Û¹ÛCVh×TÛhÚ Q�Q OZÈ Ì Ý©OZU½� N U Q Ú�È Ì Û�Ý N V(UkÚ�È^ÚnÞ�/jÛCO[UkÞPO[Û S S S ÈWO Q O[È Ì ÛUCOZÊ[VWOZÇ6ÞPÞ6ÇPÛ Ä#� § O[Û Ì�] Ú�ÈWÛJÊZO ÌCÌ O N Ý Ì ÇPÉ
VWO�É
VWO7Þ6O!ÝWU N  �O Ì � ¡ � Ã � Ú�U�ÜMOi¡iÚ ] U N È � N ÞPÞ6Ç ] O[U�Å�Ú S VËÞ6O�  N VWU Ä� O[Û,ÝWU�ÇPÈWÊ[ÇPÝ^Ú�Þ6OZÛ�ÊvÚnUhÚ�Ê ÌhS U�ÇPÛ Ì ÇPÉ
VWO[Û ] V � ¡ � Û N È Ì Ý(U S Û�OZÈ ÌhS OZÛ ] Ú�È(Û�ÊZOiÊ�ã^Ú�ÝWÇ Ì UCOiÚ S ÚnÈ Ì�] OiÛ § Ú ÌCÌ ÚnU ] O[UÛCVWU¯ÞßÚ ] O[ÛCÊ[UCÇPÝ Ì Ç N È ] V ]WS�Ì O[Ê Ì O[VWUÂÁ�ÃsÄaÅBÆ � Þ § VWÈWO ] O[Û�É
V^Ú Ì UCO¥O g Ý S U�ÇPOZÈ(ÊZOZÛ¯ÝWU�ÇPÈWÊ[ÇPÝ^Ú�Þ6OZÛ ]WN È Ì O[Û Ì¯]WN�ÌCSÊZO�Ê N Þ6ÞPÇPÛ�Ç N È(ÈWOZVWU Ä
Ç���� 	È
É	³�*)BÊ�
ÌËÍ�'�Î)+��& ���'��������
Â)

� O � ¡ � O[Û Ì V(ÈrÚ�ÊZÊ S Þ S UhÚ Ì OZVWU7ã^Ú ] U N ÈWÇ6ÉjV(O Ç Q ÝWÞßÚnÈ ÌCS Ú�V � � ÅPÇ Ã � Ú �©N UhÚ ÌCN ÇPU�O¤� VWU N Ý S OZÈ ] O8 ã0/jÛCÇ6É
VWO ] OZÛ 8 Ú�U Ì Ç6ÊZVWÞ6OZÛ�Å�X ÞPÚF��U N È Ì Ç75[UCO���UhÚ�ÈWÊ N , Û�VWÇPÛ�ÛCO � ÝWUa5ZÛ ] OÓ¦!OZÈ,5 S O Ã C ÜMVWU�O YRÄ?� Å Ä
j Þ¯V Ì ÇPÞPÇ6ÛCOÞPOZÛ�ÇPÈh��UCÚ�Û Ì UCVWÊ Ì VWU�OZÛ ] VÓÝWU S Ê SZ] OZÈ Ì Ê N Þ6ÞPÇ6ÛCÇ N ÈWÈWOZV(U � ÞPO � � 8 Ã � Ú�U�ÜMOP��Þ6OZÊ Ì U N È 8 N Û�Ç Ì U N È � N Þ6ÞPÇ ] OZUhÅ É
VWÇ��V Ì O[ÈùÚ�Ê Ì Ç S Ç ÌCS  �VWÛCÉ
V § OZÈ Y T�T2T � OZÈ5ÝWÚ�U Ì ÇPÊZV(ÞPÇPO[U¢ÞPO Ì VWÈ(ÈWOZÞ ] O Y ½Tá Q Ú�ÊZÊ[VWOZÇ6ÞPÞßÚnÈ Ì Þ6O7ÜMUCÚ�È ] Ú�ÈWÈWOZÚ�V]�§ ÚnÊZÊ S Þ S UhÚ Ì Ç N È Ä
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� ����� YRÄZY�� ö�Ï �tâ#�q^�_a`"±h�nã��n_è��`��7���
ñ ��±à��bZâu×��7���n�tâ�_6` \tÏ ±���� \ ^I�n�©_i��� � � ö ·
�«aª¬«½ª Øò±E²�µÓÃhÔXyPÀ©ÔÕºUÂ¹±4À�y�±ïÃ_Ù�º%Ãu4 Á¬ÂfµÓ±E²

� O � ¡ � Ú�Ê[Ê S ÞN5ZU�O ] OZV g �+Ú�ÇPÛ�ÊZOvÚnV g�] O�ÝWU N�ÌhN ÈWÛ!ÊZÇ6UCÊZV(ÞßÚ�È Ì O[È3Û�OZÈWÛ N ÝWÝ N Û S Û � Ú S OZÊTVWÈWO S ÈWO[UCÜMÇ6O] ÇPÛ�Ý N ÈWÇ � Þ6O ] ÚnÈWÛÙÞPO Ê[OZÈ Ì U�O ] O Q Ú�Û�ÛCO ] O } � q g�{3m�Ovu � 12/©�%1 ³�� Ä¬� OÓÊ�ã N Ç gÁ]�§ VWÈ<Ê N Þ6ÞPÇPÛ�Ç N È(ÈWOZVWUã^Ú ] U N ÈWÇ6ÉjV(O!Û § OZÛ Ì Ç Q Ý N Û S X�ÊvÚnVWÛCO ] O¹ÞßÚ�Ê N È Ì UhÚ�Ç6È Ì O¹É
VWO¹UCOZÝ(U S Û�OZÈ Ì O7ÞßÚ ] Ç Q O[ÈWÛCÇ N È ] V Ì VWÈWÈ(OZÞ Ä � ÈO)olO Ì � Þ6O¹UhÚ�/ N È(ÈWO Q OZÈ Ì Û�/jÈWÊ�ãWU NnÌ U N È � É
VWÇ S S N ÞPV(O>Ê N�Q�Q O!Þ § ÇPÈ S O[UCÛ�O ] O�ÞßÚÙÝWVWÇ6ÛCÛhÚnÈWÊZO7ÉjVWÚ Ì U�Ç75 Q O ] OÞßÚ Q Ú�Û�ÛCO ] OkÞßÚ�Ý^Ú�U Ì ÇPÊ[VWÞPO�Ú�Ê[Ê S Þ S U S O � UCO[È ] UhÚnÇ Ì ÊZÚ ] VWÉ
VWOiÞ § V Ì Ç6ÞPÇPÛCÚ Ì Ç N È ] Of�+ÚnÇPÛCÊ[OvÚ�V gA] §�S ÞPOZÊ Ì U N ÈWÛ¢Ú�V gS ÈWO[UCÜMÇ6OZÛ�Ú ÌCÌ OZÇ6È Ì OZÛ�Ý^Ú�U¯ÞPO � ¡ �iÄ ÄiOJÝWÞ6VWÛ � Þ § Ç6È ÌCS U7. Ì¯]�§ VWÈAÊ N ÞPÞ6ÇPÛCÇ N ÈWÈWO[VWU�ã^Ú ] U N È(ÇPÉ
VWOJOZÛ Ì�] OJÝ N V S N Ç6UÊ N V S U�ÇPU¹VWÈWOTÜ�Ú QTQ O ]�§�S ÈWOZU�ÜMÇPO ] OTÉ
VWOZÞ6ÉjV(OZÛ ] Ç�vvÚnÇPÈWO[Û ] O ¦!Ovu XYÝWÞ6VWÛCÇ6OZVWU�Û�m�Ovu � ÞPO[Û¹Ý^Ú�U ÌCN ÈWÛ�OZÈÇPÈ Ì O[UhÚ�Ê Ì Ç N È�È(OkÝ N U Ì ÚnÈ Ì É
V § VWÈWO���UhÚnÊ Ì Ç N È S Ú�U�ÇßÚ � ÞPO ] OiÞ §�S ÈWOZU�ÜMÇPO ] O[Û,ÝWU NnÌhN ÈWÛ Ä,8 N VWU�Ê N VWU � O[U,ÞßÚ Ì UCÚ�, �OZÊ ÌhN Ç6UCO ] OZÛ�ÝWU NnÌhN ÈWÛ ] Ú�È(Û�ÞPÚ�Ü S[NMQTS[Ì U�ÇPO¥Ç Q Ý N Û S OJÝWÚ�U�ÞPO Ì VWÈWÈ(OZÞ � Þ6O � ¡ � ] ÇPÛ�Ý N ÛCO ] O ��Y�¦21 ] ÇPÝ�dMÞPO[ÛÛCVWÝ(UhÚ�Ê N È ] VWÊ Ì O[VWUCÛ Ý(U Nj] VWÇPÛCÚ�È Ì Ê�ã^Ú�ÊZV(È�VWÈ�Ê�ãWÚ Q Ý Q ÚnÜMÈ S[Ì ÇPÉ
VWO ] O k_Ú ÷2s³Û s �xÜÞÝ Ä � § Ú�Ê[Ê S Þ S UCÚ Ì Ç N È] O ] O[V g �+ÚnÇPÛCÊ[OvÚ�V gË] O�ÝWU N�ÌCN ÈWÛkO[ÈùÛCO[ÈWÛ!ÇPÈ S O[UCÛ�OZÛ!È S ÊZOZÛ�ÛCÇ Ì O ]�§ Ú S N ÇPU�VWÈùÊ�ã^Ú Q Ý Q Ú�ÜMÈ S�Ì ÇPÉ
VWO7Ý N VWUÊ�ã^Ú�Ê[VWÈ ] O¢ÊZO[Û ] OZV g �+ÚnÇPÛCÊ[OvÚ�V g Ä28 N VWU È(O¢Ý^Ú�Û�Ú�Þ N VWU ] ÇPU�ÇPÈ
V Ì Ç6ÞPO Q O[È Ì Þ § OZÛ�Ý^Ú�ÊZO¢O Ì ÞPO � V ] ÜMO Ì�] V � ¡ �f�] OZÛ �lN2� ÇPÈWO[Û�ÛCV(ÝWUhÚ�Ê N È ] V(Ê Ì U�ÇPÊ[OZÛ¢Ý^Ú�U Ì Ú�Ü�OvÚ�È Ì Þ6O Q . Q OiÊ[U7/ N Û Ì Ú Ì O Ì ÞßÚ Q . Q O�Û Ì U�VWÊ Ì VWUCO Q�S�Ì Ú�Þ6ÞPÇPÉ
VWOÝ N VWU¢ÞPO!U�O ÌhN VWU ] V Ê�ã^Ú Q Ý�� N V(UCÈWÇ6ÛCÛCO[È Ì�] OZV g Ê�ã^Ú Q ÝWÛ Q Ú�ÜMÈ S�Ì Ç6ÉjV(OZÛ¥Ú�È Ì Ç�, Ý^ÚnUhÚ�Þ6Þ75ZÞ6OZÛ Ã C Ü�VWUCO YRÄZY Å ÄÎ ÈWO¯ÞPV Q ÇPÈ N ÛCÇ ÌhS S Þ6O S S O,Ú S[ÌCS�]WS ÊZÇ ]WS O�Ý N V(U¨Ê NMQ Ý©OZÈ(ÛCOZU�ÞßÚ ]WS ÊZU N ÇPÛCÛCÚ�ÈWÊ[O�OZÈAg m � ] O�ÞßÚ¥ÛCO[Ê Ì Ç N È>On�ß,C ÊvÚnÊZO ]�§ ÇPÈ Ì O[UhÚ�Ê Ì Ç N È�Ý^Ú�U ÌhN È1,�Ý^Ú�U ÌhN È�O Ì ÞßÚ Ì U65ZÛß�+ÚnÇ � Þ6O�ÛCO[Ê Ì Ç N ÈÙO)×TÊZÚ�ÊZO ] O¢ÝWU NR] VWÊ Ì Ç N È ]�§S S OZÈ Ì V(OZÞPÞ6OZÛÝ^Ú�U Ì ÇPÊ[VWÞPO[Û¥Ú�V1, ] OZÞPX ] VæA Nj] 5ZÞ6O ä Ì Ú�È ] Ú�U ] Ä�� ÚÙÞPV Q ÇPÈ N ÛCÇ ÌCS ÇPÈ(Û Ì ÚnÈ Ì Ú�È S O7Û�OZUhÚ�Ú ÌCÌ OZÇ6È Ì O¹OZÈËV Ì ÇPÞ6ÇPÛCÚ�È ÌVWÈYÜMUhÚnÈ ] È NMQ�� U�O ] O!Ý^Ú�É
VWO Ì ÛÛ� N U QTS Û ]�§ VWÈWO¹ÜMUCÚ�È ] O ] O[ÈWÛCÇ ÌhS!] O¹ÝWU N�ÌhN ÈWÛ Ä�� O ÌCÌ O¹ÜMUCÚ�È ] O!Þ6V Q ÇPÈ N ,ÛCÇ ÌhS  �VWÛ Ì Ç C OTÞ6OÙÊ�ã N Ç gù] OÙÊ N Þ6ÞPÇPÛ�Ç N È(ÛkÝWU NnÌhN È1,�ÝWU NnÌhN È�ÝWÞ6V Ì d Ì É
VWO ] O[Û7Ê N ÞPÞ6ÇPÛCÇ N ÈWÛ�ÝWU N�ÌCN È1, Ú�È Ì ÇPÝ(U N�ÌCN ÈÊ NMQTQ O7ÚnVËm�O S Ú Ì U N È � ÞßÚ Ì O[Ê�ãWÈ N Þ N ÜMÇPO�Ú�Ê Ì VWO[ÞPÞ6O ] O7ÝWU Nj] VWÊ Ì Ç N È ] § Ú�È Ì ÇPÝWU N�ÌhN È(Û�ÈWO7ÝlO[U Q O Ì�Ì Ú�È Ì Ý^Ú�Û]�§ Ú ÌCÌ OZÇPÈ ] UCO!Þ6O!È NMQ�� U�O!ÛCVh×TÛCÚ�È Ìk]�§ Ú�È Ì Ç6ÝWU N�ÌCN ÈWÛ Ä� Ú���U S É
VWOZÈ(ÊZO ] O¢ÊZU N ÇPÛ�O Q OZÈ Ì�] OZÛ%�+Ú�Ç6ÛCÊ[OvÚ�V g OZÛ Ì�] OJ³2TqA�¡lv � Û N Ç Ì VWÈWO¥Ê N ÞPÞPÇ6ÛCÇ N È ÌCN V Ì O¢Þ6OZÛ Y �kÈWÛ Ä� OZÞPÚ>Ê N È ] Ç Ì Ç N ÈWÈ(OkÞ § V Ì Ç6ÞPÇ6ÛhÚ Ì Ç N È ]�§ VWÈWO S ÞPOZÊ Ì U N ÈWÇPÉ
VWO ] O!ÞPO[Ê Ì V(UCO ] Ú�È(Û¢ÞPOZÛ ]WS[Ì OZÊ Ì OZVWU�Û¥ÛCVh×TÛhÚ Q�Q OZÈ Ì
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� ����� YRÄZ/���� bp�"±4���
ñ ` \�\ �n�7�n_a`�^�b Ï ±æ��� � � ö ·UhÚ�ÝWÇ ] OTÝ N V(U S S Ç Ì O[U7Þ § O Q Ý(ÇPÞPO Q O[È Ì!] OZÛ S S S ÈWO Q O[È Ì Û Ä ÄiO Q . Q O � ÞPÚYãWÚ�V Ì OTÞPV Q Ç6È N ÛCÇ ÌhS Ç Q Ý N Û�O ] O� N U Ì OZÛ¯Ê N È Ì UCÚ�ÇPÈ Ì OZÛ¯ÛCVWU¯ÞPO[Û ]WS�Ì O[Ê Ì O[VWUCÛ � 1 �t� Ä�� O � ¡ � ÛCO[UhÚ S Ü�Ú�Þ6O Q OZÈ Ì ÊvÚ�ÝWÚ � ÞPO ]�§ Ú�Ê[Ê S Þ S U�OZU ] OZÛ�Ç N ÈWÛ] O�ÝWÞ NMQ�� X¥V(ÈWO S ÈWO[UCÜMÇ6O ] Ú�ÈWÛ\Þ6O ÊZOZÈ Ì UCO ] O Q ÚnÛCÛCO ] O } � q g�g�{ k m¨OvurÛ N Ç Ì Z Ú Zkm�Ovu m È
VWÊZÞ SZN È Q Ú�ÇPÛ�XVWÈWO,Þ6V Q Ç6È N Û�Ç ÌhS ÝWÞ6VWÛ �+ÚnÇ � Þ6O ] O,Þ §N U ] UCO ] Okg ~ K-á w Ð Ê K � Ê � Ý N VWU¨ÞPÇ Q Ç Ì OZU\Þ6OZÛ;Ono O Ì Û ] § O Q ÝWÇ6ÞPO Q O[È Ì¨] Ú�È(ÛVWÈbOZÈ S ÇPU N ÈWÈWO Q O[È Ì Ê NMQ Ý N U Ì Ú�È Ì�]WS  CXJVWÈ Ì U65[Û;ÜMUCÚ�È ] È NMQ�� U�O ] O�Ý^Ú�U Ì Ç6ÊZVWÞ6OZÛ�ÇPÛ�ÛCVWO[Û ] O¯Þ § ÇPÈ Ì O[UhÚ�Ê Ì Ç N È Ä�«½ª¬«v °�± ²b��²�À©¶s4 ± ·Lâ>Á¬µ4µÓÒE¼ÕÒïÃ,ÁßÀ©Ô½º¬Â
� OZÛ Ý(U N�ÌCN ÈWÛ Û N È Ì O gjÌ UhÚnÇ Ì Û ] § VWÈÙÜ�Ú�v ]�§ ãa/ ] U N Ü25[ÈWO�Ç N ÈWÇ6Û S � ÝWVWÇ6Û ÇPÈ� �O[Ê ÌCS Û ] Ú�È(Û VWÈWO¢ÊvÚ S Ç ÌCS UhÚ ] Ç N ,��U S É
VWO[ÈWÊZO>Ú C È ]�§ Ú ÌCÌ OZÇ6È ] UCO!V(ÈWO S ÈWO[UCÜMÇ6O ] O7½2��T�á�Ovu Ä ÄiO¹ÞßX � VWÈËÚnÊZÊ S Þ S UhÚ Ì OZVWU¥ÞPÇ6È S ÚnÇPUCO Ã �Ej ÇP� ��Y ÅÝWUCO[È ] OZÈùÊ�ã^Ú�U�ÜMObÞ6OZÛkÝWU N�ÌhN ÈWÛkÝ N VWUiÞ6OZÛ�Ý N U Ì O[U!XAVWÈWO S ÈWOZU�ÜMÇPO ] OD��T A Ovu � Ý(VWÇPÛ�ÞPO 8 ä @ Ã 8 U N�ÌhN Èä /jÈWÊ�ãWU NnÌ U N È<@ NjN Û Ì OZU�Å QTN È Ì O!Þ6OZÛ¥ÝWU NnÌhN ÈWÛ�XÙVWÈWO S ÈWO[UCÜMÇ6O ] O ��Ä ³A¦¹Ovu Ä?� O 8 ä Ã 8 U N�ÌCN È ä /jÈWÊ�ãWU N ,Ì U N È%ÅiOZÛ Ì ÚnÞ N U�ÛkÊ�ã^Ú�U�Ü SÙ] O�� N U Q OZU ] OZÛ¹Ý^Ú�É
VWO Ì Û ] OYg Ú gxZ�ø<g ~ � � ÝWU NnÌhN ÈWÛ¹O[ÛCÝ^Ú�Ê S Û ] O Y ³ Ä0¦21 ÈWÛ¹O Ì
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8 Ú�UCÚ Q 5 Ì U�O u¯Ú�ÞPO[VWU
� ÇPU�Ê N Èh� S UCO[ÈWÊZO Y�1(Ä01 � ¦ á Q� ÈWOZU�ÜMÇPO!Ý^ÚnUÛ�+ÚnÇPÛCÊ[OvÚ�V ½bm�OvuÏ^U S É
VWO[ÈWÊZO ] O¹ÊZU N ÇPÛ�O Q OZÈ Ì ³�T�A�¡lvÇ NMQ�� UCO ] O¹Ý^ÚnÉjV(O Ì Ûäã��+Ú�Ç6ÛCÊZOZÚ�V Y Â2TMÂÏ^UCOZÉ
VWO[ÈWÊZO ] O¹U S S N Þ6V Ì Ç N È ] OZÛ¥Ý^ÚnÉjV(O Ì Û gMg Ú cåZ�æ1çJèÇ NMQ�� UCO ] O¹ÝWU N�ÌhN ÈWÛtãnÝWÚ�É
VWO Ì g ~ � �� V Q Ç6È N Û�Ç ÌhS ÇPÈWÛ Ì Ú�È Ì ÚnÈ S O¹È NMQ ÇPÈWÚ�ÞPO g ~ ¡ G w Ð Ê K � Ê �� gRÌ OZÈWÛ�Ç N È � Ú ÌhS UhÚ�Þ6O ô_é q ô_ê q gxZ Úìë � �� gRÌ OZÈWÛ�Ç N È � N ÈWÜMÇ Ì V ] ÇPÈ^Ú�Þ6O*ãbÝ^Ú�É
VWO Ì ô�í qÿ} Ú ZåZî� �� ÈWÜ�ÞPO ] O¹ÊZU N ÇPÛ�O Q OZÈ Ì c k Zî�¸ïäð�ñä S ÝWÚ�UhÚ Ì Ç N È ] O[Û¥Ý^Ú�É
VWO Ì Û c�{ Úòë Z M ÏÅ O Q Ý(ÞPÇPÛ�ÛhÚ�Ü�O ] O¹Þ § Ú�ÈWÈWOZÚ�V { Ú ÷ ���7Mm¨O Q Ý(Û ] O S Ç6O ] V��+ÚnÇPÛCÊ[OvÚ�V g ~Dó8 O[U Ì O ]�§S ÈWO[UCÜMÇ6O!Ý^Ú�U ÌhN VWU }îæ É�ô� ÈWOZU�ÜMÇPO!Û ÌhN Ê�á S O7Ý^Ú�U¢Þ6O��+Ú�ÇPÛ�ÊZOvÚnV ÷0Z ~'õÒö8 VWÇPÛ�ÛhÚ�ÈWÊ[O ÌCN�Ì ÚnÞPO ] Ç6ÛCÛ�ÇPÝ S O!Ý^Ú�U¥Þ6O��+Ú�ÇPÛ�ÊZOvÚnV ÷ Ú0k æ�ª

÷�ÅBø � YRÄ?�Û�àö `�_6` \ ^I�n_cb7�n^�b>���#������� \tÏ ����b7�nb Ï ±¸±4�n�©_ � � ö ��±·ù Ï ���Uâ�_ Ï ^ Ï ±#ù7â�_ Ï ^ Ï ±Dâ Ï ��_f�p`����bù�bâ± Ï �nb�^Õ�± Ï ù�bâ±�`��7��· � 1�1 �
] O�ÞPO[Û Ì UCÚ�ÈWÛ Q O ÌCÌ U�OÙX VWÈWO S È(OZUCÜ�ÇPO ] O Y�1 ¦!Ovu Ú�V ä 8 ä Ã ä VWÝlO[U 8 U N�ÌCN È ä /jÈWÊ�ãWU NnÌ U N È%ÅiÞPO[ÉjV(OZÞ ÞPO[ÛÝ N U Ì O,X¹³���T¹¦¹OvufÚ S Ú�È Ì�] O¢Þ6OZÛ OZÈ S N /�OZU ] Ú�ÈWÛ�Þ6O,ÜMUhÚnÈ ] Ú�ÈWÈWOZÚ�V S ÇPÚkÞPO[Û ÞPÇPÜ�ÈWOZÛ ] OZÛ Ì UCÚ�ÈWÛ½��OZU Ì m j , Y O Ìm j ,	Â Ã C Ü�VWUCO YRÄZ/ Å Ä�� O>Ê�/jÊZÞPO7U S Ý S�ÌhS>](N V�vZOq� N Ç6Û�Ý©OZU Q O Ì�] § Ç6ÈWÛ S UCOZU Y Â2TMÂÙÝ^Ú�É
VWO Ì Û ] O>ÝWU N�ÌhN ÈWÛ ] Ú�ÈWÛÞ § Ú�ÈWÈWOZÚ�VYÝWUCÇ6ÈWÊZÇ6Ý^Ú�Þ Ä

� § Ú�ÈWÈ(OvÚ�V3ÝWUCÇ6ÈWÊZÇ6Ý^Ú�Þ�O[Û Ì Ê NMQ Ý N Û SÙ] OTãjV(Ç Ì Ú�UCÊ[Û Ã ÞPO[Û N Ê Ì Ú�È Ì ÛhÅ�� N U QTS Û¹Ê�ã^Ú�Ê[VWÈ ] O S ÇPÈWÜ Ì!Ì U N Ç6ÛÊZO[ÞPÞPV(ÞPOZÛ Ä�� ã^Ú�É
VWO�ÊZO[ÞPÞPV(ÞPO¢ÛCO�Ê NMQ Ý N ÛCO ] O ] OZV gT] O Q Ç@, Ê[OZÞ6ÞPVWÞ6OZÛ Ç ] OZÈ Ì Ç6ÉjV(OZÛ ] OîZn÷ Ú Z k Ð ] O�Þ N ÈWÜMV(OZVWU �OZÞ6ÞPOZÛ-, Q . Q OZÛU� N U QTS O[Û ] O Ì U N ÇPÛ ] ÇPÝ�dMÞPO[Û ] O!Ê N VWU � VWUCO!Û�VWÝWUCÚ�Ê N È ] VWÊ Ì OZVWU�Û�O[È Ç N2� Ç6V Q , m¢Ç Ì Ú�ÈWO � ]�§ VWÈÉ
V^Ú ] U�VWÝÓd�ÞPO ] O¬� N ÊZÚ�ÞPÇ6ÛhÚ Ì Ç N ÈkO Ì�]�§ ÚnÇ Q Ú�È Ì Û�ÛCVWÝ(UhÚ�Ê N È ] VWÊ Ì O[VWUCÛ¨Ê N U�UCOZÊ Ì O[VWUCÛ ]�§�N U � Ç Ì O¥o ÞPO[Û¨Û�O gjÌ VWÝ�dMÞ6OZÛO Ì ](S ÊvÚnÝÓdMÞ6OZÛ Ä�� OZÛ ] O[V gÙ] O[UCÈWÇ6OZUCÛ S Þ S[Q O[È Ì Û � N U Q O[È Ì ÞPOZÛ Ê N VWU Ì OZÛ Û�OZÊ Ì Ç N ÈWÛ ] U N Ç Ì O[Û ] O¥Þ § Ú�ÈWÈ(OvÚ�V Ä�� OZÛÚ�UCÊ[Û�Û N È Ì UCO[ÞPÇ S Û OZÈ Ì U�O�O[V g Ý^Ú�U V(ÈAOZÈ(ÛCO Q�� ÞPO ] O¥ÞPO[È Ì ÇPÞ6ÞPO[Û Q ÚnÜMÈ S[Ì ÇPÉ
VWO[Û O Ì¯] O ] ÇPÝ�dMÞPO[Û�ÛCV(ÝWÝWUCO[ÛCÛ�OZVWU�Û] O ] Ç6ÛCÝ©OZU�ÛCÇ N È Ä,� OZÛ¢Ý(U N�ÌCN ÈWÛ¢Ú�Ê[É
VWÇ75[UCOZÈ Ì Ú�Þ N UCÛ�³�Â��>ánOvu Ý^Ú�U ÌCN VWU ]�§ Ú�ÈWÈ(OvÚ�V � ÞPOZÛ�Ê N È ] VWÇPÛCÚ�È Ì XbÞPO[VWUS ÈWO[UCÜMÇ6O¹È NMQ ÇPÈ^Ú�Þ6O ] O�}7m¨Ovu Ý^Ú�UJÝWU N�ÌhN ÈËÚ�V �lN V Ìi]�§ OZÈ S ÇPU N È Y T Q ÇPÈ
V Ì O[Û Ä�� O ÌCÌ O>Ú�ÊZÊ S Þ S UhÚ Ì Ç N È O[Û ÌU S Ú�ÞPÇ6Û S OÓÝWÚ�UÙÉjVWÚ Ì U�O QTNR] VWÞPO[Û�UhÚ ] Ç N ,v��U S É
VWO[ÈWÊZO Ã ] OZV g Ý^ÚnUD�+ÚnÇPÛCÊ[OvÚ�V^Å ](N È Ì Þ6OÓÊ�ã^Ú Q Ý S ÞPOZÊ Ì U�ÇPÉ
VWON ÛCÊ[ÇPÞ6ÞPOkXÙ³�T2T Ä ÂDA�¡Jv Ä� V�Ý N ÇPÈ Ìk]�§ ÇPÈ Ì OZUhÚnÊ Ì Ç N È � ÞßÚÐ� N ÊvÚ�Þ6ÇPÛCÚ Ì Ç N È ] OZÛ!Ý^Ú�É
VWO Ì Û¹OZÛ Ì U S Ú�ÞPÇ6Û S O>Ý^Ú�UkVWÈ�O[ÈWÛCO Q�� ÞPO ] O�ÉjVWÚ�,] UCV(ÝÓdMÞ6OZÛ Ã AËÚ Ì Ê�ã(ÇPÈWÜ ä O[Ê Ì Ç N È%ÅiÛ�VWÇ S ÇPÛ ] § Ú�Ç Q ÚnÈ Ì Û Ì U�ÇPÝWÞ6O Ì Û Ã Þ6OZÛlN	Þ N âûú Ì UCÇ6ÝWÞPO Ì Û-O9Å ÄÓ� OZÛ¹Ý^Ú�É
VWO Ì Û ] OÝWU NnÌhN ÈWÛ ] Và�+Ú�ÇPÛ�ÊZOZÚ�V¿Û N È Ì Ú�Þ N UCÛ¹Ê N È Ì OZÈ
VWÛ ] Ú�ÈWÛ7VWÈ N S N±ü�] O ] O gxZ Úìë � Ð ] O�UhÚ�/ N È ] Ú�ÈWÛ�ÞPOÙÝWÞPÚ�ÈÌ UCÚ�ÈWÛ S OZU�ÛCO�XbÞßÚ ] ÇPUCO[Ê Ì Ç N È ] VF�+ÚnÇPÛCÊ[OvÚ�VÓO Ì¢] Oi} Ú ZåZî� Ð ]�§ O gjÌ O[ÈWÛCÇ N ÈYÞ N ÈWÜ�Ç Ì V ] ÇPÈ^ÚnÞPO Ä�� O Ì Ú � Þ6OvÚ�V YRÄ?�U S ÛCV Q O¹ÞPOZÛ¢Ý(UCÇPÈ(ÊZÇPÝWÚ�ÞPO[Û,ÊvÚ�UCÚ�Ê ÌCS U�ÇPÛ Ì ÇPÉ
VWO[Û ] V � ¡ �iÄ
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ý�w �¯�ù�U;9� ���A�-Ð ��Ú\þ Ò �nÔ��j�¨ýM�ÒÑLÓ+ÔbÕ�Ö�«aª¬«�2 °�±E²³±ÿþ�y�ÒïÃhÔÕ±EÂfµ4±E²³Á¬´lyPÃ,¶E²³·f´y°����
� VWÚ Ì U�O>O g Ý S U�ÇPOZÈ(ÊZOZÛiÛCObÝ^ÚnU Ì ÚnÜMOZÈ Ì Þ6OZÛ�ÉjVWÚ Ì U�O>Ý N ÇPÈ Ì Û ] ObÊ[U N Ç6ÛCO Q O[È Ìi] OZÛQ�+Ú�ÇPÛ�ÊZOZÚ�V g ] VùÜMUCÚ�È ]Ú�ÈWÈWOZÚ�V ] V � ¡ �f� Ê NMQTQ O�ÇPÈ ] ÇPÉ
V S Û�VWU�ÞPÚ C ÜMVWU�O YRÄ ³ Ä Ä�OZV gb]�§ O[È Ì UCO¢O[ÞPÞ6OZÛ � Á�ÃsÄaÅ+Æ � 1 ½��WO Ì � A ä � 1 Â�� �Û N È ÌJ] O[Û�O g Ý S U�ÇPO[ÈWÊZO[ÛiÜ S È S UCÚ�ÞPÇ6Û Ì O[Û ]WSZ] Ç S O[ÛiXÙÞßÚ ]WS Ê N V S OZU Ì O ] V �©N Û N È ] O�¡�Ç6ÜMÜMÛ � OZÈ Ý^Ú�ÛCÛCÚ�È Ì ÝWÚ�UÞ § O g ÝWÞ N UhÚ Ì Ç N È ] O�Þ §S Ê�ã(OZÞPÞ6O ]�§�S ÈWOZU�ÜMÇPO ] O � UCÇ6ÛCVWU�O S ÞPOZÊ Ì U N �+Ú�Ç � ÞPO O Ì ÞßÚ¥UCO[Ê�ãWOZU�Ê�ãWO ] O¯È N V S OZÞ6ÞPO¯ÝWã0/RÛ�ÇPÉ
VWOÛhÚ�È(Û N V � ÞPÇ6OZU¥ÞPO[Û Q OZÛ�VWUCO[Û ] O�ÝWU S ÊZÇ6ÛCÇ N È ] O[ÛiÝ^Ú�UCÚ Q 5 Ì U�OZÛ ] V�A NR] 5[ÞPO ä Ì ÚnÈ ] Ú�U ] Ì O[ÞPÛ¥É
VWO>ÞPÚ Q Ú�Û�ÛCO] V5É
V^Ú�U�áYm N Ý N V ] V �©N Û N ÈËÆ Ä4� § O g Ý S UCÇ6OZÈWÊ[O � ¡ � �³� 12¦ �¨ÛCO>ÝWU N Ý N Û�O ]�§S[Ì V ] ÇPO[UiÞPÚ S Ç N ÞPÚ Ì Ç N È ] OÞßÚËÛ�/ Q�S�Ì UCÇ6O ��8 S ÇPÚËÞßÚËÝ(ãa/jÛ�ÇPÉ
VWO ] OZÛ�ãWÚ ] U N ÈWÛ � OZÚ�V g Ä ÄiV(UhÚ�È Ì ÞPO[ÛbÝWã^ÚnÛCOZÛ ] OÐ�+Ú�ÇPÛ�ÊZOvÚnV gÁ]�§ Ç N ÈWÛÞ N V(U ] Û � Þ § O g Ý S UCÇ6OZÈWÊ[O � �Æj½� � � ½�T���Ê�ãWO[UCÊ�ãWO[UhÚùX Q O ÌCÌ U�OÙOZÈ S S Ç ] O[ÈWÊZO�ÞPOÙÝWÞßÚnÛ Q Ú ] OTÉ
V^Ú�U�ájÛ7O Ì7] OÜMÞPV N ÈWÛ Ä ÄiO[V g Ý(ÞPVWÛ�Ý©O Ì Ç Ì OZÛ;O g Ý S UCÇPO[ÈWÊZO[Û � mQÍkmÛ�UA � ½ � �(O Ì � Î �¨j Ä � ½ Y �(ÛCO,ÜMU�O)olOZÈ Ì U�OZÛCÝ©OZÊ Ì Ç S O Q OZÈ ÌÛCVWU � A ä O Ì Á�ÃsÄaÅ+Æ>Ý N VWU Q O[ÛCVWU�OZU�ÞPOZÛJÛCO[Ê Ì Ç N ÈWÛiO)×TÊvÚ�Ê[OZÛ ] O>Ê N ÞPÞPÇ6ÛCÇ N È S ÞßÚnÛ Ì Ç6É
VWOZÛJO Ì ÇPÈ S ÞßÚ�Û Ì ÇPÉ
VWO[ÛÝWU NnÌhN È1,�ÝWU NnÌhN È Ä�«aª¬«¯® �<¼½Á¬ÂPÂfÔÕÂgU ·f±ú·fÒs4 Á%ÃhÃhÁ}UU±
� O!Ý(ÞßÚ�ÈWÈ(ÇPÈWÜ ] O ]WSZQ Ú�UCUCÚ�ÜMO ] V � ¡ � O[Û Ì U S ÜMVWÞ6Ç75ZU�O Q OZÈ Ì Û N V Q ÇPÛ¢X ] O[Û¥Ê�ã^Ú�ÈWÜMO Q O[È Ì Û¥OZÈ � N ÈWÊo,Ì Ç N È ] OZÛ ] Çp×TÊZVWÞ ÌhS Û�U�OZÈWÊ N È Ì U S OZÛ�Ú�VrÉ
V N�Ì Ç ] Ç6OZÈ ] Ú�ÈWÛÙÞPÚ Q Ç6ÛCO O[ÈÿÝWÞPÚ�ÊZO ] O ÞPÚ Q ÚnÊ�ãWÇPÈWOAO Ì Ý N VWUÞ § ÇPÈWÛ Ì Ú�Þ6ÞßÚ Ì Ç N È ] OZÛ ](S[Ì O[Ê Ì OZVWU�Û � ] O�Û N U Ì O É
V § ÇPÞ�O[Û Ì�] Çp×TÊZÇPÞ6OTÚ�V�  N VWU ]�§ ãjV(Ç ] O ]WS)C È(ÇPU>V(È ÊvÚ�Þ6OZÈ ] UCÇPO[UÝWU S ÊZÇ6Û ÄÇ S ÚnÈ Q�N ÇPÈWÛ � ÞPO�ÝWUCO Q Ç6OZU��+Ú�ÇPÛ�ÊZOZÚ�VËÞPÚ�È,ûvÚnÈ Ì�N ×TÊZÇ6OZÞ6ÞPO Q OZÈ Ì ÞPO¹ÝWU N ÜMUCÚ Q�Q O � ¡ � OZÛ Ì Ý(U S S V�XTÊZO  N VWU7Ý N V(U ]WS)� V Ì Y T2T�Â Ä � OÓÞßÚ�ÈWÊ[O Q OZÈ Ì Û�OZUCÚ5ÛCVWÇ S Ç ]�§ VWÈWOÓÝWã^ÚnÛCO ] O Q�N È ÌCS O O[ÈÁÝWVWÇPÛ�ÛhÚ�È(ÊZO ] O ÞPÚÞPV Q ÇPÈ N ÛCÇ ÌhS O Ì!] O�Þ §S ÈWO[UCÜMÇ6O ] ObÞPÚ Q Ú�Ê�ãWÇPÈ(O � ÝlO[U Q O ÌCÌ Ú�È Ì!] O�Û § Ú�Û�ÛCVWU�OZU ] O�ÞPÚ�Ý^ÚnUa�+Ú�Ç Ì O Q Ú�¢ Ì UCÇ6ÛCO ] OÞ § ÇPÈWÛ Ì Ú�Þ6ÞßÚ Ì Ç N È Ä� O ÌCÌ O�Ý(ã^Ú�ÛCO ] O Ì OZÛ Ì Û § Ú�Ê�ã,5 S O[UhÚ>Û�VWU�VWÈWO¥ÝWã^Ú�Û�O ] O Q OZÛ�VWUCO¥ÝWã0/jÛCÇ6É
VWOkX!Þ §S È(OZUCÜ�ÇPO¢È NMQ ÇPÈWÚ�ÞPO ] OZÛ�+Ú�ÇPÛ�ÊZOZÚ�V gYQ Ú�ÇPÛ ] O7Þ6V Q Ç6È N Û�Ç ÌhS U S[] VWÇ Ì O>XYg ~ ¡ ¡ w Ð Ê K � Ê ��Ý N VWU¥O)olOZÊ Ì VWOZU�ÞPO[Û Q OZÛ�VWUCO[Û ] O7ÝWU S Ê[ÇPÛCÇ N ÈÃ Y T�TMÂ�, Y T � T Y Å Ä � ÝWUa5ZÛYVWÈWO�Ý S U�Ç Nj] O�X � Ú�ÛCÛ�O3Þ6V Q ÇPÈ N Û�Ç ÌCS Ý©OZU Q O Ì�Ì Ú�È ÌY] O�Ê N ÞPÞ6OZÊ Ì OZUÓ÷ ~ � � Ê � � Þ6O� ¡ � � N VWU�ÈWÇPUCÚ ] O[Û!Ê N Þ6ÞPÇPÛ�Ç N È(ÛiXAÞ §�S ÈWOZU�ÜMÇPO7O Ì ÞPÚAÞPV Q Ç6È N ÛCÇ ÌhS È NMQ ÇPÈWÚ�ÞPO�ÝlO[U Q O Ì�Ì Ú�È Ì!] O Ì UhÚnÉjV(OZU!ÞPO[ÛÝWã S È NMQ 5ZÈWO[ÛJÞ6OZÛ¥ÝWÞ6VWÛ¢UhÚ�U�OZÛ Ä�«aª¬«�Ñ �æÃ,º���¼ÕÒs4 ÁßÀ©Ô	�¨´f±E²³Á¬²©²�º�µ4ÔÕÒE±E²üÁ¬´¹°
���
� Ú Ì U65ZÛ�ã^ÚnV Ì O¥ÞPV Q Ç6È N ÛCÇ ÌhS È NMQ Ç6È^Ú�Þ6O ] V � ¡ � O Ì ÞßÚf��U S É
VWOZÈWÊ[O ] O¥Ê[U N Ç6ÛCO Q OZÈ Ì¯] O[Û¬�+ÚnÇPÛCÊ[OvÚ�V g ÈWOÛ N È Ì Ý^Ú�Û�ÛhÚ�ÈWÛ;Ý N Û�OZU¨VWÈ>Ê[OZU Ì Ú�ÇPÈ7È NMQ�� UCO ] O�Ê N È Ì UhÚ�Ç6È Ì OZÛ¨ÛCVWU¨ÞPO[Û ]WS�Ì O[Ê Ì O[VWUCÛ Ä2� § ÇPÈ Ì O[UhÚ�Ê Ì Ç N È ] O[Û;Ý^Ú�U-,Ì Ç6ÊZVWÞ6OZÛ�ÝWU NR] VWÇ Ì OZÛ�Ú S O[ÊJÞ6OZÛ S Þ SZQ OZÈ Ì Û ] OZÛ ]WS�Ì OZÊ Ì O[VWUCÛ¯Ê N È ] VWÇPUCÚ!X!VWÈ Ì Ú�V gb] O¥UhÚ ] ÇßÚ Ì Ç N ÈWÛ Ì Ua5ZÛ S Þ6O S S Ä� OZÛ Q Ú ÌCS U�ÇßÚ�V g V Ì Ç6ÞPÇ6Û S Û ] Ú�ÈWÛ�ÞßÚYÊ N ÈWÛ Ì U�VWÊ Ì Ç N È ] OZÛ ]WS[Ì OZÊ Ì OZV(UCÛbÚnÇPÈWÛ�Ç ÉjV(OAÞ §S Þ6OZÊ Ì U N ÈWÇPÉ
VWOÙÚ�Û�Û N ÊZÇ S O] O S U N È Ì ]WN ÈWÊ�. Ì U�O Ì Ua5ZÛ�U S Û�ÇPÛ Ì Ú�È Ì Û ÚnV g UCÚ ] ÇPÚ Ì Ç N ÈWÛ�Ý N VWU;Û�VWÝWÝ N U Ì OZU ] Ç g Ú�ÈWÈ S OZÛ ] O¨� N ÈWÊ Ì Ç N ÈWÈ(O Q OZÈ Ì] V � ¡ �iÄ� O[Û�ÊZÚ�UhÚnÊ ÌhS UCÇ6Û Ì Ç6É
VWOZÛ ] O[ÛU�+Ú�Ç6ÛCÊ[OvÚ�V g�] V � ¡ � ÇPÈ ] VWÇPÛ�OZÈ Ì¯S Ü�Ú�Þ6O Q OZÈ Ì¯] O¥Þ N V(U ] O[Û¯Ê N È Ì UCÚ�ÇPÈ Ì O[Û�Û�VWUÞPO Ì UhÚ�Ç Ì O Q O[È Ì¥] OZÛ ]WN ÈWÈ S OZÛ¥É
VWÇ�ÛCO[UhÚ ]WS Ê[UCÇ Ì¥] Ú�ÈWÛ¥ÞßÚ�ÛCV(Ç Ì O Äû�ú*�^úNØ�ú+� ���R× Ò�©Ò ���jÕ¿�j�l��×T����9;Ô��^Ô+×ÙÕ Ô*��Ô+ÕÖ��ÕÎ È Ì Ua5ZÛ�ÜMUhÚnÈ ] È NMQ�� UCO ] O¥Ý^Ú�U Ì Ç6ÊZVWÞ6OZÛ S N È Ì . Ì U�O¢ÝWU Nj] VWÇ Ì OZÛ Ê�ãWÚ�É
VWO¥ÛCOZÊ N È ] O ] Ú�È(Û ÞPOZÛ Ê N ÞPÞ6ÇPÛ�Ç N ÈWÛX7Þ §�S ÈWOZU�ÜMÇPO ] V � ¡ �iÄh� Ú7Û�OZÊ Ì Ç N ÈAO)×TÊZÚ�ÊZO ÌCN�Ì ÚnÞPO ]�§ ÇPÈ Ì O[UhÚ�Ê Ì Ç N ÈAÝWU N�ÌhN Èb, ÝWU N�ÌhN È�X } � q g�{¹m�Ovu O[Û Ì
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� ����� YRÄ � � �Û�Iâ�_è���t��±#^v`�^>b Ï ±��������nã���±4��ù¤��±#^���� Ï ���nù ð)` \ ��±#^¯��·] O¢Þ §N U ] UCO ] O!g ~M~ Ð � Ä Í!U � O[ÞPÞPO�OZÛ Ì�](NMQ Ç6È S O�Ý^Ú�U Þ6OZÛ�Ê N ÞPÞ6ÇPÛCÇ N ÈWÛ�ÇPÈ S ÞßÚ�Û Ì Ç6ÉjV(OZÛ;É
VWÇ(UCOZÝ(U S Û�OZÈ Ì O[È Ì OZÈ S Ç@,U N ÈÐ} ~ Ð � � ½ / � Ä � È�Ê N ÈWÛ S É
VWOZÈ(ÊZO � OZÈ S ÇPU N È Y�/ Ê N Þ6ÞPÇ6ÛCÇ N ÈWÛ¨Ç6È S ÞPÚ�Û Ì ÇPÉ
VWO[Û Û N È Ì Ú Ì�Ì OZÈ ] VWOZÛ¯OZÈ QTN /MOZÈ(ÈWOX�ã^Ú�V Ì O�ÞPV Q ÇPÈ N ÛCÇ ÌCS Ã YjÄZ/ X � ÚnÛCÛCO7ÞPV Q ÇPÈ N ÛCÇ ÌhS Å Ä#� O[ÛiÇPÈ Ì OZUhÚnÊ Ì Ç N ÈWÛ¥ÝWU NR] V(ÇPÛCO[È Ì ÝWU�ÇPÈWÊ[ÇPÝ^ÚnÞPO Q OZÈ Ì¥] O[ÛS S S ÈWO Q OZÈ Ì Û ] O �+ÚnÇ � Þ6OAÇ Q ÝWVWÞ6ÛCÇ N È Ì UhÚ�È(Û S O[UCÛ�O � Ê § OZÛ Ì Ý N VWU�É
V N Ç�Ç6ÞPÛ7Û N È Ì Ú�ÝWÝ©OZÞ S Û�N S S S ÈWO Q OZÈ Ì Û ] O� ÇßÚ�Ç6Û Q ÇPÈWÇ Q V Q O Ã A�@ Ý N VWUN Q Ç6ÈWÇ Q V Q � ÇßÚnÛ�O9Å Äï� O[Û S S S ÈWO Q O[È Ì Û¹Û N È Ì VWÈ(ObÝ N ÞPÞPV Ì Ç N È É
VWÇ S Ú N Ê�,ÊZVWÝ©OZU�ÞPOZÛTÊvÚnÈ^Ú�V gÿ] O[Û ]WS�Ì OZÊ Ì O[VWUCÛÓO Ì Ú�Ç6ÈWÛCÇ ]WS ÜMUhÚ ] OZUTÞßÚ�U S Û N Þ6V Ì Ç N È ] V ]WS[Ì OZÊ Ì OZV(U Ä�� O[ÝlO[È ] Ú�È Ì �ÊZOZÛ S S S ÈWO Q OZÈ Ì Û¹Új/MÚ�È Ì VWÈ(O��+Ú�Ç � ÞPO¹Ç Q ÝWVWÞ6ÛCÇ N È Ì UCÚ�ÈWÛ S OZU�ÛCO � Þ § Ú�ÝWÝWÞ6ÇPÊvÚ Ì Ç N È ]�§ V(ÈWO>Ê N VWÝWVWU�ObÛCV(UiÊZO ÌCÌ OÜMUhÚ�È ] OZVWU¥U SZ] VWÇ6UhÚ�Ê N ÈWÛCÇ ]WS UCÚ � ÞPO Q O[È Ì ÞPOZV(U¢Ç Q Ý^Ú�Ê Ì Äû\ú+�^úNØ�úPû �¯�j× Ò��©Ò ���RÕ3�R�©��×Ù×Z�©�¨×����Z�^ýM�j�l� ×
� § OZÛ Ì ÞPO>ÊZÚ�UhÚnÊ Ì 5[UCO�ã^Ú ] U N È(ÇPÉ
VWO ] Væ�+ÚnÇPÛCÊ[OvÚ�Væ� N VWUCÈWÇ¨Ý^Ú�UkÞ6O � ¡ � É
VWÇ�Ê N È ] V(Ç Ì X Ý(U Nj] VWÇPU�O ] O[ÛS S S ÈWO Q OZÈ Ì Û>Û N VWÛ�,p CÚ�ÊZO[È Ì Û ÄÆ� N U�Û ]�§ V(ÈWOÙÊ N Þ6ÞPÇPÛ�Ç N È ÝWU NnÌhN È1,�ÝWU NnÌhN È ]WN ÈWÈ^Ú�È Ì ÞPÇ6OZVùXÓVWÈ(OTÇ6È Ì OZUCÚ�Ê Ì Ç N ÈÇPÈ ÌhS UCOZÛ�ÛhÚ�È Ì O ] O ] OZV g Ý^Ú�U ÌhN ÈWÛ � ÞPO[Û S S S ÈWO Q O[È Ì Û¯Û N VWÛ-,N CÚ�Ê[OZÈ Ì Û Ã Î �ÖÝ N V(U%N	VWÈ ] OZU�Þ�/jÇPÈWÜiO S O[È Ì Û�O	Å�ÝWU N ,S Ç6OZÈWÈ(OZÈ ÌJ] O!Þ § ÇPÈ Ì O[UhÚ�Ê Ì Ç N È ] O[ÛJÚ�V Ì U�OZÛ¢Ý^ÚnU ÌhN ÈWÛ � Ê[OZV g ÉjV(Ç�Û N È Ì Û�ÝlO[Ê Ì Ú Ì OZV(UCÛ ] O!Þ § ÇPÈ Ì OZUhÚnÊ Ì Ç N È ] V(UCO �Ê NMQTQ OÙÞ6O QTN È Ì U�O�ÞPÚ C ÜMVWU�O YRÄ � Ä � OZÛ S S S ÈWO Q O[È Ì ÛbÛ N È Ì � N U Ì O Q OZÈ Ì Ê N UCU S Þ S Û7Ý^ÚnU7ÞPÚYÊ N VWÞ6OZVWU7Ú�V gÝWU N ÊZO[ÛCÛCV(Û ] VWU�Û!O Ì ÈWOÙÝ©OZV S OZÈ Ì>](N ÈWÊ�Ý^Ú�Û¹O[ÈÈ. Ì UCOÙÛ N VWÛ Ì UhÚ�Ç Ì Û ÄE� Ú ](SZQ Ú�UCÊ�ãWOÙÊ N ÈWÛCÇ6Û Ì OÙÚ�Þ N U�Û¹XÓÇPÈ1,ÊZÞPV(UCO¥ÞPO Ì UCÚ�Ç Ì O Q OZÈ Ì�] O[Û S S S È(O Q OZÈ Ì Û�Û N VWÛ-,N CÚ�Ê[OZÈ Ì Û ] Ú�ÈWÛ�Þ6OZÛ Q�Nj] 5[ÞPOZÛ Ý(VWÇPÛ�ÉjV § Ç6ÞPÛ S N È Ì�S S Ç ] O QTQ O[È ÌÊ N È Ì U�Ç � V(OZU¯X ](S ÜMUCÚ ] OZU�Þ6OZÛ Q OZÛCV(UCOZÛ¯OZÈTÇPÈ Ì OZUhÚnÜMÇPÛ�ÛhÚ�È Ì Ú S O[Ê�Þ6O ]WS[Ì OZÊ Ì OZVWU Äh8 Þ6VWÛCÇ6OZVWU�Û S[Ì V ] OZÛ Q O[È S O[ÛÚ�VYm¨O S Ú Ì U N È Ú�/MÚ�È Ì¥Q�N È Ì U S VWÈ �©N ÈYÚ�Ê[Ê N U ] O[È Ì UCO¹Þ6OZÛ,Ü S È S UCÚ Ì O[VWUCÛ ]�§S S S ÈWO Q O[È Ì ÛJÛ N VWÛ-,N CÚ�Ê[OZÈ Ì Û¥O ÌÞPOZÛ Q O[ÛCVWU�OZÛ � O Ì ÊZO Q ÚnÞPÜMU S ÞßÚ ] ÇN×TÊZV(Þ ÌhS�] O7ÞßÚ Q�Nj]WS Þ6ÇPÛCÚ Ì Ç N È � Ê[OZÛkÜ S È S UhÚ Ì OZVWU�Û N È Ì�S[ÌhS O gjÌ UCÚ�Ý N Þ S ÛXYÞ §�S ÈWOZU�ÜMÇPO ] V � ¡ � Ý N VWU!ÛCÇ Q VWÞ6OZUkÞ6OZÛ S S S ÈWO Q O[È Ì Û>Û N VWÛ-,N CÚ�Ê[OZÈ Ì Û � ÌCN V Ì O[ÈÖÛCÚ�Ê�ã^Ú�È Ì ÝlO[U Ì ÇPÈWO Q O[È ÌÉjV(O7Ê[O ÌCÌ O ]WSZQ Ú�UCÊ�ã(O7Ê NMQ Ý N U Ì O ] O[Û�U�ÇPÛ�ÉjV(OZÛ Ä8 Ú�U Q ÇRÞ6OZÛ S S S ÈWO Q OZÈ Ì Û Û N VWÛ-,N CÚ�Ê[OZÈ Ì Û Ê NMQ Ý Ì O[È Ì�S Ü�Ú�Þ6O Q OZÈ Ì ÞPOZÛ¨Ý N ÛCÛCÇ � ÞPO[Û;UCÚ ] ÇßÚ Ì Ç N ÈWÛ ] Ú�ÈWÛ�Þ §�S�Ì Ú ÌÇPÈWÇ Ì ÇßÚnÞ Ã j ä Å Å � É
VWÇ(Û N È Ì ÞPO[Û�ÇPÈ Ì OZUhÚnÊ Ì Ç N ÈWÛ � � Ä Ç6È Ì OZU S OZÈWÚ�È Ì Ú S Ú�È Ì Þ6O�ÝWU N Ê[OZÛCÛ�VWÛ ] VWU�Û�VWU ÞPO[Û�Ý^Ú�U ÌhN È(ÛÇ Q ÝWÞPÇ6ÉjV S Û ] Ú�ÈWÛ ÊZO¢Ý(U N ÊZOZÛ�ÛCVWÛ � O Ì Þ6OZÛ�UCÚ ] ÇPÚ Ì Ç N ÈWÛ ] Ú�ÈWÛ Þ §S[Ì Ú Ì C È^Ú�Þ Ã Ï ä Å Å � ÉjV(ÇWÛ N È Ì Þ6OZÛ�Ç6È Ì OZUCÚ�Ê Ì Ç N ÈWÛ
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V^Ú�È Ì ÞPOZÛ¢Ý(U Nj] VWÇ Ì Û ] O¹Þ § ÇPÈ Ì O[UhÚ�Ê Ì Ç N È ] VWU�O Äû�ú*�^úNØ�úNý �Ð?������A� Ð �jÕ¿þ¨Ô*���jÕ¿�j�l�u�VËÞßÚ Ì U65ZÛJã^Ú�V Ì Oq��U S É
VWO[ÈWÊZO ] OZÛJÊ N Þ6ÞPÇ6ÛCÇ N ÈWÛ¢Ú�V � ¡ �f� ÞPOZÛ S S S È(O Q OZÈ Ì Û ] O ] O[V g Ê N Þ6ÞPÇ6ÛCÇ N ÈWÛ,ÛCV(Ê�,ÊZO[ÛCÛCÇ S O[Û ÝlO[V S O[È Ì . Ì U�O,OZÈWU�OZÜMÇ6Û Ì U S Û;ÛCÇ Q VWÞ Ì Ú�È SZQ OZÈ Ì ÛCÇRÞPO Ì O Q ÝWÛ ] O,U S Ý N È(ÛCO ] O[Û ]WS�Ì OZÊ Ì O[VWUCÛ�OZÛ Ì�Ì U N ÝÇ Q Ý N U Ì ÚnÈ Ì Ä,� § OZÛ Ì Ý N V(UCÉ
V N Ç�Þ6OZÛ¢O g Ý S U�ÇPO[ÈWÊZO[ÛiÚ�V(ÝWU65[Û ] V � ¡ � Û N È ÌJ]WNnÌhS O[Û ]�§ V(ÈWO S ÞPO[Ê Ì U N ÈWÇ6É
VWO ] OÌ UCÚ�Ç Ì O Q OZÈ Ì�] V<ÛCÇ6ÜMÈ^Ú�Þ�O gjÌ U7. Q O Q OZÈ Ì UhÚ�ÝWÇ ] O Ä Ç S ÚnÈ Q�N ÇPÈWÛ � ÇPÞ,Ý©OZV Ì Ý^Ú�Ua� N ÇPÛÙÚ�U�UCÇ S OZU�É
V § VWÈ ]WS Ý�d Ì]�§S ÈWO[UCÜMÇ6O Ì ÚnU ] Çp� ] Ú�È(ÛbVWÈWO�Ê N Þ6ÞPÇPÛ�Ç N È�Û N Ç Ì Ê NMQ Ý Ì Ú � ÇPÞ6ÇPÛ S�] Ú�ÈWÛ7Þ §S ÈWO[UCÜMÇ6O ] OAÞßÚYÊ N Þ6ÞPÇPÛ�Ç N È�Û�VWÇ S Ú�È Ì O Ä� O Ì�Ì O ] OZU�ÈWÇ75[UCOTÛCOZUCÚ ]WN È(ÊAÚ�olV � Þ S O ]�§ VWÈ È N V S OZÚ�V� �O Ì Ã Ý^Ú�U�O g O Q ÝWÞPOvÅ¹Û�Ç�ÞPO ]WS Ý�d Ì7]�§S ÈWO[UCÜMÇ6O�O[Û ÌÛCVh×TÛCÚ�È Ì � Ê N È ] VWÇPÛCÚ�È Ì XÙV(È � U�VWÇ Ì¥] Oq� N È ] ÛCVWÝWÝ(Þ SZQ OZÈ Ì Ú�ÇPU�O ] Ú�ÈWÛ¥Þ § Ú�È^ÚnÞ�/jÛCO Ä
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� § O g Ý S U�ÇPOZÈ(ÊZO$Á�ÃsÄaÅ+Æ Ã � m N U N Ç ] Ú�Þ � ¡ � � ÝWÝ^Ú�UCÚ Ì V ä Å � ](N È Ì ÞPO ](S[Ì O[Ê Ì OZVWU¹OZÛ Ì UCO[ÝWU S ÛCOZÈ ÌCS Û�VWUÞßÚ C ÜMVWUCO YRÄ01h� Ú S�ÌhS Ú�ÝWÝ(U N V S S O¹OZÈ �t¦2¦ ³�O Ì UCO[ÜMU N VWÝlO!O[È S Ç6U N È � Â�T2TbÝWã0/jÛCÇPÊ[ÇPO[ÈWÛ¥U S ÝWÚ�U Ì ÇPÛ ] Ú�È(Û �t1 ³ÞßÚ �©N UCÚ ÌhN Ç6UCO[Û�X Ì UCÚ S OZU�Û�ÞPO QTN È ] O Ä�� O ]WS[Ì OZÊ Ì OZV(U�Á�ÃsÄaÅ+Æ � ] OJÛ�/ Q�S�Ì UCÇ6O¥Ê�/jÞPÇ6È ] UCÇ6É
VWO¥Ú�V ÌCN VWU ] O¥Þ § Ú g O] V£�+Ú�Ç6ÛCÊ[OvÚ�V O Ì ÊZO[È Ì U S Û�VWUbÞ6O�Ý N ÇPÈ Ì>] O ÊZU N ÇPÛ�O Q OZÈ ÌbQTS U�Ç ] Ç N È^Ú�Þ ] O Þ § Ú�ÈWÈWOZÚ�V � Ú ] O[Û ] Ç Q OZÈ(ÛCÇ N ÈWÛÊ N Þ N ÛCÛCÚ�ÞPO[Û�É
VWÇ,� N È Ì�] O¥ÞPV(ÇWÞPO,Ý(ÞPVWÛ ÜMUCÚ�È ]Ù]WS�Ì OZÊ Ì O[VWU�Ç6ÈWÛ Ì Ú�ÞPÞ S Ú�V(ÝWU65[Û ] V � ¡ � oå{å{Tù ] O¢Þ N ÈWÜ � cåZ·ù] O ] ÇßÚ Q 5 Ì UCO¢Ý N VWU�VWÈ(O Q Ú�ÛCÛ�O ] Of}±Z ~M~ ^ Ï ±¸±4��� Ä�j Þ%ÛCO ] Ç S Ç6ÛCO¥OZÈ Ì U N ÇPÛ�Ý^Ú�U Ì Ç6OZÛ¥o�VWÈWOJÝ^Ú�U Ì ÇPO¢Ê[OZÈ Ì UCÚ�ÞPO �ÞPO ÌCN ÈWÈWOZÚ�V � Ú�V(ÉjV(OZÞ�Û § Ú ]   N Ç6ÜMÈWO[È Ì¥] OZV g O gRÌ U S[Q Ç ÌhS Û � ÞPO[Û �lN V(Ê�ã N ÈWÛ Ä
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8 Ú�U�Þ §S ÈWO[UCÜMÇ6O ] OÓÛ N Èü�+Ú�ÇPÛ�ÊZOvÚnVÁO Ì ÛhÚùÞ6V Q Ç6È N Û�Ç ÌhS � Þ6O � ¡ � N olUCOÓÞßÚ Ý N Û�ÛCÇ � ÇPÞ6Ç ÌhS Ú�V ]WS�Ì OZÊ Ì O[VWUÁ�ÃsÄbÅBÆ ]�§ O g ÝWÞ N UCOZU�Û N È S Ú�Û Ì OkÝ(U N ÜMUCÚ QTQ O ] O�ÝWã0/RÛ�ÇPÉ
VWO � ½n³ � ½2��� � ÉjV(Ç Ê N�Q Ý Ì OiO[È ÝWÞPV(Û ] O[Û¢Ú g OZÛ ] OUCOZÊ�ã(OZUCÊ�ã(O�Ê[Ç ÌhS Û!Ú�VWÝWÚ�UhÚ S Ú�È Ì Þ §�S�Ì V ] O ] O�ÞßÚ S Ç N ÞßÚ Ì Ç N È ] O ��8 � ÞPÚ�UCO[Ê�ãWOZU�Ê�ãWO ] VùÝWÞßÚnÛ Q Ú ] ObÉ
V^ÚnUCá
ÛO Ì¹] O�ÜMÞ6V N ÈWÛ � ÞPÚAUCO[Ê�ãWOZU�Ê�ãWO ] O ] Ç Q OZÈ(ÛCÇ N ÈWÛiÛ�VWÝWÝWÞ SZQ OZÈ Ì Ú�Ç6UCO[Û �?Ä6Ä?Ä ÞPÚAÞPÇ6Û Ì O7È §S[Ì ÚnÈ Ì ÝWÚ�Û!O g ã^Ú�V(Û Ì Ç S O Ä� O�ÝWU N Ü�UhÚ QTQ O¹U S ÊZÞPÚ Q O ] O[ÛkÊ N È Ì UhÚ�Ç6È Ì OZÛf� N U Ì O[ÛiÛ�VWUkÞPO[ÛiÝ©OZU½� N U Q Ú�ÈWÊ[OZÛ ] V ]WS[Ì OZÊ Ì OZVWU � ÊZO ] OZU�ÈWÇPO[U] O S Ú�È Ì . Ì U�OiÊvÚnÝ^Ú � Þ6O ] OP�+Ú�Ç6UCO��+Ú�Ê[OkX¹ÞßÚ¹ÜMUhÚ�È ] O S Ú�U�Ç S�ÌhSJ] O�Û�ÇPÜMÈWÚ Ì VWU�OZÛ ] OZÛ�ÝWã S È NMQ 5ZÈWO[Û�ÝWã0/jÛCÇ6ÉjV(OZÛÉjV § Ç6Þ S O[V Ì¹S[Ì V ] ÇPO[U Ä � ÇPÈWÛ�Ç � ÞPO ](S[Ì O[Ê Ì OZVWU ]WN Ç Ì Ý N V S N ÇPUkU�OZÊ N ÈWÛ Ì UCVWÇ6UCO Ì U65[Û!O)×TÊvÚ�Ê[O Q OZÈ Ì ÞPO[Û Ì UCÚ� �OZÊo,ÌhN Ç6UCOZÛ ] OZÛkÝWÚ�U Ì ÇPÊZV(ÞPOZÛ ] Ú�ÈWÛiVWÈùOZÈ S ÇPU N ÈWÈWO Q O[È Ì Ê�ã^Ú�UCÜ Sb] O Ì UCÚ�ÊZO[ÛkO Ìk] O � U�VWÇ Ì ÄÓj Þ ]WN Ç Ì�S ÜMÚ�ÞPO Q O[È Ì] ÇPÛ�ÊZUCÇ Q Ç6ÈWOZU�Ý^ÚnUa�+Ú�Ç Ì O Q OZÈ Ì ÞPO[Û S ÞPO[Ê Ì U N ÈWÛ�O Ì ÞPOZÛ¯ÝWã NnÌhN ÈWÛ�OZÈ Ý(ÞPVWÛ ] O Q OZÛ�VWUCO[U�Þ6OZVWU S È(OZUCÜ�ÇPO � ÌhN V Ì O[ÈÚj/MÚ�È Ì VWÈWO,O g ÊZOZÞ6ÞPO[È Ì O,ãWO[U QTS[Ì Ç6ÊZÇ ÌhS Ý N V(U�UCO[Ê N ÈWÛ Ì U�VWÇPU�O,ÞPO[Û? �O Ì Û�O Ì Þ §S ÈWO[UCÜMÇ6O Q Ú�ÈWÉ
V^Ú�È Ì O Ä�j ÞRÈ S Ê[OZÛ�ÛCÇ Ì OS Ü�Ú�Þ6O Q OZÈ Ì VWÈWO �©N ÈWÈWO¹ÝWU S Ê[ÇPÛCÇ N ÈYÛCVWU¥ÞPÚ Q OZÛ�VWUCO ] O¹Þ § Ç Q ÝWV(ÞPÛCÇ N È ] OZÛ Q V N È(Û Ä8 N VWU¹U S Ý N È ] UCO�XÓÊZOZÛ�O g Ç6ÜMOZÈWÊ[OZÛ � Á�ÃsÄaÅ+ÆÙOZÛ Ì7](N�ÌhSÙ] O ] OZV g Û7/jÛ Ì 5 Q OZÛ ] § Ú�Ç Q ÚnÈ Ì Û!O Ì�] O Ì U N ÇPÛÛ7/jÛ Ì 5 Q OZÛ ] O ](S[Ì O[Ê Ì Ç N ÈYU S Ý^Ú�U Ì ÇPÛ¥O[È Ý^ÚnU Ì ÚnÈ Ì¥] V Ý N ÇPÈ Ì¥]�§ ÇPÈ Ì OZUhÚnÊ Ì Ç N È ] O¹ÞßÚ��+Ú�û N ÈYÛCVWÇ S Ú�È Ì OÙo�¯�ù� Ò � �jý�� �j���AÔ*�©� �
�n���5��� �v�´�WýM�R× ]WN È Ì Þ6O¹U6dMÞ6O�O[Û Ìi] O ] Ç6ÛCÊ[UCÇ Q ÇPÈ(OZU¢ÞPO[Û Ì UhÚ� �O[Ê ÌCN ÇPU�OZÛ ] OZÛ�Ý^Ú�U Ì Ç@,ÊZVWÞ6OZÛ�Ê�ã^Ú�U�Ü S O[Û>O Ì7] O ]WS[Ì OZU Q Ç6ÈWOZU¹ÞPO[VWU¹Ê�ã^Ú�U�ÜMO�O Ì Þ6OZVWU¹Ç Q ÝWV(ÞPÛCÇ N È�XYÞ § Ú�Ç ] O ] V¿Ê�ã^Ú Q Ý Q Ú�,ÜMÈ S�Ì ÇPÉ
VWO�� N VWUCÈWÇ�Ý^Ú�Û!Þ § ÚnÇ Q Ú�È Ì Û N Þ S È N±ü'] Ú�Þ�ÝWÞßÚ�Ê S OZÈÖÚ S Ú�Þ Ä�j Þ ](N Ç ÌiS Ü�Ú�Þ6O Q OZÈ Ìk](S[Ì O[U Q ÇPÈWO[UkÞßÚÝ N ÛCÇ Ì Ç N È ] V S OZU Ì O g ÝWU�Ç Q Ú�ÇPU�O ]�§ ÇPÈ Ì OZUhÚnÊ Ì Ç N ÈYO ÌJ] O[Û S OZU Ì O g Û�OZÊ N È ] Ú�Ç6UCO[Û Ä�¯�ù×nþ�×[� �jÕ¿�ËýM�^�+�%�´Ô+Õ Ò � �´Ô�Þ���� ÉjV(Ç\ÛCO¹ÝWU N Ý N Û�O ] O Q O[ÛCVWU�OZU¢Þ §�S ÈWOZU�ÜMÇPO ] O[Û ] ÇNo S U�OZÈ Ì O[ÛJÝWÚ�U Ì ÇPÊZV(ÞPOZÛÌ UCÚ S OZU�ÛhÚ�È Ì ÞPO ]WS�Ì O[Ê Ì O[VWU¨X¥Þ § O g ÊZOZÝ Ì Ç N È ] OZÛ Q V N È(Û\ÉjV(Ç�È § / ]WS Ý N Û�OZÈ Ì É
V § VWÈWO Ì U65ZÛE�+Ú�Ç � ÞPO¨Ý^Ú�U Ì ÇPO] O¹ÞPO[VWU S ÈWO[UCÜMÇ6O � O Ì�] OZÛ¥ÈWOZV Ì UCÇ6È N Û¥É
VWÇ\È § ÇPÈ Ì O[UhÚ�Ü�ÇPÛCÛ�OZÈ Ì É
V^Ú�ÛCÇ Q O[È Ì Ý^Ú�ÛJÚ S OZÊ�ÞßÚ Q Ú Ì ÇN5ZU�O Ä�¯�ù×nþ�×[� �jÕ¿�Ë� Ð �^Ô+Õ¿�^�l� ×��v�©��� �-���^�EÚ É
VWÇjÊ N V(U � O,ÞßÚ Ì UCÚ� �OZÊ ÌhN Ç6UCO ] OZÛ Q V N ÈWÛ¨Û N U Ì Ú�È Ì�] VbÛ7/jÛ Ì 5 Q OÊvÚ�Þ N UCÇ Q�S�Ì U�ÇPÉ
VWO Ä�¯�ù×[þ �Rý��v�´�©Õ¿��� ��� �¿Õ����©�¨× ÉjV(ÇRÇ ] OZÈ Ì Ç C O�Þ6OZÛ Q V N È(Û;O Ì;]WS[Ì OZU Q Ç6ÈWO�Þ6OZVWU¨Ç Q ÝWVWÞ6ÛCÇ N È�Ü�U"!�Ê[O�XiÞ6OZVWUÌ UCÚ�ÊZOYÊ N VWU �©S OYÝ^Ú�UÙÞ6OÓÊ�ã^Ú Q Ý Q Ú�ÜMÈ S[Ì Ç6É
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Å ï �S� ï î \ ¦ ¥ î	�"�j�S� ò]��ø ñ �Nî ¥ ��� ï ð ï � � ï � ø ñ ¤ � ò �©È¢¥ ® ï ø ï ¤9øAò4� �Aù ï ¤ î ïP¦ î ùP¤ ï � � ï ñ �´øAùªò � ï �©¨ �Aò § ò H®]� � ñ ï ø ¥ �X¤ § ¥®ð ï ¤ ñ î ï ò ß ïP§^§xï �Aù � ï ¤S¤ ��� ï ø ï �óî ê ¤ ¨¬¥�ñ � ¤�ø�ù  ��� ¤ ï � �óî ïZ§}ï ¤�ø � J ù î ï � � ¤ � ï � �Nî ï ¤
ø ï �«¥ § �Èñ §¦ ¥ î	�"� � � ¦ ¥ � � ¤��yø ïb§ dËò î ø î ï ø ñ � ï î ¥4 ��� ¤ ¦ ¥ î ¤ ï � ò]�Aø ï £ ï � øAò]� �®ñ � ï ¥ ø ¥ ¦ � ¥ �"� ò]� � ò]� ¤ � ¥ � � ï ø ï ¤ ¦ î ò � ò H� ò §xï ¤&øCdËù �©¨ ¥ � ® ï � Ã ï ¤ � ï � �óî ï ¤®ø ï �«¥ § �Èñ § ø�ò �jö ï � � ù ® ¥ §}ï ð ï � � ø � ¤ ¦ ò]¤ ï î ø ï ð�¥4�©¨ � � ï ¤b¤ ñ � ¤ ¥�ðôð ï � �¦ ñ � ¤S¤ ¥ � � ï ¤ ¦ ò ñ îb�óî ¥ �j� ï î(î ¥ ¦ � ø ï ð ï � � §}ï úpò � ø ï øAò]� �Aù ï ¤ ¦ î ò�ø ñ ��� ¤ ¦ ¥ î §xï Å ô 	6õ �õ6ò � ò]� ¤eù ® ¥ §}ï ð ï � � � ñ ï � ï �S� ï ¤ �óî ñ � � ñ î ï Ê � � ���"� ¥ §}ï ð ï � � ¦ î ù ö ñ ï¥ï � ò î �©¨ ï ¤ �Nî ù ïQ¦ ¥ î § ¥l� ò ðôð�ñ�H� ¥#ñ � ùºø ï ¤ ¦ ¨ Gp¤ � � � ï � ¤�ø ï ¤ ¦ ¥ îr�"� �Èñ §xï ¤ Ê ï ¤ �7�óî ê ¤ § ¥ îS® ï ð ï � � ñ �S� § � ¤Nù ï�¦ ¥ î øCd ¥�ñ �óî ï ¤�ø � ¤ � � ¦ § � � ï ¤H��ò H� ¥#ð¥ð ï � � § ¥�ð ùöø ï � � � ï � ÅNd ï ¤ � ¥ � � ¤ � � ñ d ï �úøAù Añ � øCd ¥ � �Aù ï Q ü4ü]ëXÊ § ¥ ®�îr� §^§xï ø ï �«¥ § �Èñ § Ì ñ � ñ �S� § � ¤Nù ï¦ ò ñ î § ¥ î ï �©¨ ï î �©¨ ï øsd � � ¨ �  �j� ï ñ î ¤&ø ï7§ ¥ ®�îS� ¦ ¦=ï ¥ öp� ¥ �}î ï e § ¥ ¤ ñ �j� ï ø ï7§ ¥ ¦ ¥ �AøAù ð � ï � ñ � Ì î ¥ ¦ ¦ ¥ �j� §xïð ò4�Aø ï ÉË� ¯ Ë �

$(%�å¨%'$ +�ç4û9ê�ü&59í9:¤/�ë>ü?�59,756ü?9?98;,;- ç3ý,;:ÿþ����������
»&¼ 	�
� ¾ É�� Í Ê � ë Ë ï ¤ � §���ï � ö��xî ò]�X� ï ð ï � � § ò ®]� � � ï[§ ø ïQ§ ¥o� ò §^§ ¥4 ò î ¥ �S� ò]� »&¼3½�¾�¿ ø ï ¤ �"� �Aù ¦ îS� � � � H¦ ¥ §xï ð ï � � ¥#ñ �Nî ¥ ��� ï ð ï � � ¨ ò î ¤ § �^® � ï ø ï ¤9ø�ò]� �Aù ï ¤ ï � ¦ î ò ö ï � ¥ � � ï ø ñ øAù � ï � � ï ñ î � ï � � ï[¦ �S� ò]� Ì ¥ �j� ïø ñ �Nî ¥ ��� ï ð ï � � ï � § �^® � ï ø ï ¤RøAò]� �Aù ï ¤ � ¤S¤ ñ ï ¤�ø ï ¤�� �jö ï ¥#ñ �wÃ# iÃ Q ï � ô¬ ø ñ ¤PGp¤ � êÈð ï ø ï øAù � §}ï � H�©¨ ï ð ï � � £�� »&¼ 	�
� ¾ ï ¤ � ñ � § ò ®4� � � ï[§ ù � îr�j� ï � § ¥ � ® ¥ ® ï Å ÙIÙ Ê ¤ �óî ñX� � ñ î ù ï � ð ò�ø ñ §xï ¤ Ê ¤ ñ î § ¥Q¬¥ ¤ ïø ï�§�� ¥ î �©¨ �j� ï � � ñ î ï øAù ö ï[§ ò ¦ ¦ ù ï�ï � � ò ð¥ð�ñ � ¥ ö ï � Ã3C�Å  æ�� ¥#ñ ø � �çÅ ït§ ò ®]� � � ï[§ï ¤ � ï � � ò]� ¤ � ¥ � � ïù ö ò § ñ �S� ò]� � ï � ñ � ï � �óî ¥rS � ïi§ ¥ ö ¥ § � ø ¥ �"� ò4�ºø � ñ � ï �Aò ñ ö ï[§j§}ï ö ï î ¤ � ò]� ï � öp�}î ò]� � ò ñ ¤ §xï ¤�¤ � � ð ò � ¤��¼C½}ªC½j¼C½1� �C·=¿��~�1Ô��Ú·1À5¹°º]À;¿hµa�¸é�������� �¾¶!�"��º#�"�$�&%º³Rµ�¶�·&¸
Ã � ò  � ï�'�(*) Ì ø ï�§��Ëï,+ ö ) î ò +-+Aï ð ï,+�( »&¼ 	�
� ¾ ï ¤ ( ø ï î ï�' ò + ¤ ( î ñ ) î ïz§}ï ¤bò  � ï�( ¤ ¦ ¨ Gp¤ )/. ñ ï ¤ ñ (*)^§}ï ¤0 §�� ¥ + ¥ § Gp¤ ï Ê (Nï[§ ¤ . ñ ïh§}ï1. ñ¬¥ ø î ) H*ð ò ð ï,+�( ø ï ¤ ¦ ¥ î (*)/' ñ §}ï ¤ ï�( ñ +2'Èï î ( ¥ )/+3+ ò ð� î ï ø ï ö ¥ î ) ¥� §}ï ¤ø ) ¤ ' î ) ð )/+ ¥ +�(Nï ¤ ¦=ï î ð ï�(4( ¥ +�( ø �5) ø ï,+�(6) ò ï î § ¥ + ¥ ( ñ î ï ø ï�'Èï ¤ ¦ ¥ î (*)/' ñ §}ï ¤,� ô + ö ñ ï ø ñ øAù ö ï[§ ò ¦ ¦�ï ð ï,+�(ï�( ø ï+§ ¥ ö ¥ §/) ø ¥ (*) ò + ø ï7'Èï7' ò�ø ï Ê ðQ¥ ) ¤ ¥#ñ ¤S¤ )¬¦ ò ñ î ¦ î ù ¦ ¥ î ï î §}ï ¤ ¥ + ¥ § Gp¤ ï ¤
ø ï�¦ ¨ G�¤ )/. ñ ï¨ï,+ ¥ (4(óï�+ ø ¥ +�(§}ï øAù ðQ¥ îPî ¥ ® ï ø ñ Ã3C�Å Ê »&¼ 	�
� ¾ ï ¤ ( ø�ò ( ù6ø ï ð ò�ø ñ §}ï ¤�¤ ñ ¦X¦ § ù ð ï�+!( ¥ ) î ï ¤ ¦=ï î ð ï�(*( ¥ +�( ø ï ¤ ) ðRñ §}ï î( ò ñ (óïÎ§ ¥ ' ¨¬¥rS +Aï ø ï øAùP¤ )/+�( ù ®�î ¥ (6) ò + Ê ø ï»§ ¥ ® ù + ù î ¥ (6) ò + ø ï ¤¦ù ö ù +Aï ð ï,+�( ¤ 0 § ¥ ¤ ) ðRñ § ¥ (*) ò + ø ï»§ ¥î ù ¦ ò + ¤ ï ø ñ øAù (óï,'�(óï ñ î ��� ñ î ¥ +�(c§ ¥ ¦ ¨ ¥ ¤ ï ø ï Ì ò +�'�(6) ò +-+Aï ð ï�+�( ø ñ Ã3C�Å Ê 'Èï ¤ ð ò�ø ñ §}ï ¤ ¦�ï î ð ï�(*( î ò +�(ù ® ¥ §}ï ð ï,+�( ø ï8' ò + Ì î ò +�(óï î §xï ¤løAò +-+ ù ï ¤ î ù ï[§^§xï ¤ 0 + ò ( î ï9' ò +-+ ¥ ) ¤S¤ ¥ +-'Èï ¥ '�( ñ ïP§^§}ï � � ):+ ¤ ) Ê §}ï ¤lø ) J ù î ï,+�(Nï ¤ù ( ¥ ¦=ï ¤ + ù 'öï ¤S¤ ¥ ) î ï ¤ 0 § ¥ ¦ î ò�ø ñ '�(6) ò +;' ò ð ¦ § ê (óï ø ï ø�ò +-+ ù ï ¤+¤ ) ðRñ § ù ï ¤b¤Nò +!(Hæ` < Ô1=è¶�¹¾¶!%ÕÔ��Õ·¸À;¹ æ Å ï�(4(óïi¦ î ï ð ) ê î ï ù ( ¥ ¦=ï ¤ ) ð�ñ §}ïN§xï ¤ ' ¥ + ¥#ñ ��ø ïi¦ ¨ Gp¤ ):. ñ ï>' ¨ ò ) ¤ ) ¤,��� ï?+ ò ðÄH î ï ñ � ® ù + ù î ¥ (Nï ñ î ¤-¤Pò +�( ¥ ','Èï ¤S¤ )  §xï ¤3ø ¥ + ¤ »&¼ 	�
� ¾ ¦ ¥ î ð )]§xï ¤ . ñ ïP§ ¤A@8B ¼ 	 Z ¾ ÉË��CÕË Ê þ '"D õmÃl£ÉË�FE�Ë Ê ò ñ Ælò ¦ 	 ï �zÉ����ÕË��¬Å ï î ( ¥ )/+ ¤(ø �Ëï,+�( î ï�ï ñ � ® ù + ê î ï,+�(�§xï ¤&ù ö ù +Aï ð ï�+�( ¤ 0 §�� ò î ø î ï ü ø ï ¤&ø ) ¥ H®�î ¥#ð¥ð ï ¤�ø ï ¬ ï G + ð�¥ +G( ¥ + ø ) ¤ . ñ ï ø � ¥#ñ ( î ï ¤ ¦ ò ñ ¤S¤ ï�+�($§}ï ñ î ¤ ' ¥ §/' ñ § ¤p� ñ ¤ . ñ � 0 ø ï ¤�ò î ø î ï ¤  )xï,+¤ ñ ¦ ù î )xï ñ î ¤,�` < ÔwÂ[·=¿�� < Ô��Ú·1À5¹ æ Å ï�(*(Nï ¤ ï,' ò + ø ï ù ( ¥ ¦=ï ¤ ) ð�ñ §xïH' ò ð ¦ § ê (óï ð ï�+!(�§xïI¦ ¥ ¤S¤ ¥ ® ï ø ï ¤ ¦ ¥ î (6):' ñ §xï ¤ 0( î ¥ ö ï î ¤ §}ï ¤ø ) J ù î ï�+!( ¤ ð�¥ ( ù î ) ¥#ñ �Rø ñ øAù (Nï,'�(óï ñ î 0 §�� ¥ ) ø ï ø ï��eï ¥ +�( ¯ ÉJI ü]ü Ë���÷�ò ñ î 'Èï Ì ¥ ) î ï Ê ø ï ¤' ¥ î (Nï ¤®øAù ( ¥ )^§j§ ù ï ¤(ø ï ¤ ðQ¥ ( ù î ) ¥#ñ � ¦ î ùP¤ ï,+�( ¤6ø ¥ + ¤ §}ï øAù (óï,'�(óï ñ î ¤Pò +�( ñ (6)j§/) ¤Pù ï ¤,�` < ÔK�-·L=5·L�Ú·=Â[Ô$�Õ·1À5¹ æ Å ï�(4(óï ù ( ¥ ¦�ï�¦�ï î ð ï�( ø ï ¤ ) ð�ñ §}ï î § ¥ î ù ¦ ò + ¤ ï ø ïl§�� ù §}ï,'�( î ò +-)/. ñ ï ø ïQ§}ï,' H( ñ î ï ø ñ øAù (Nï,'�(óï ñ î »&¼3½�¾�¿ Ê ï�+�' ò + ¤ ) øAù î ¥ +�(H§}ï ¤  î ñ )M( ¤eù §}ï,'�( î ò +-)/. ñ ï ¤ ï�(H§��Ëï ð ¦-)^§xï ð ï,+�( ø ï ¤ù ö ù +�ï ð ï,+�( ¤��` < ÔN%O�pº]À5¹-Â��"%P�~º#�Õ·¸À5¹ æ Å �Ëï ¤ ( ¥#ñ ' ò ñ î ¤�ø ï�'Èï�(*(Nï ñ §:(*) ð ï ù ( ¥ ¦=ïQ. ñ ïZ§}ï ¤�ò  � ï�( ¤ ¦ ¨ Gp¤ ):. ñ ï ¤SRÅ� ï�( ¤ Ê� ï�( ¤  Ê ù §}ï,'�( î ò + ¤ Ê ð�ñ ò + ¤ Ê ¦ ¨ ò ( ò + ¤ Ê ( ¥#ñ ¤©£�¤Nò +!( î ï�' ò + ¤ ( î ñ ):( ¤ 0 ¦ ¥ î (*) î ø ï ¤[øAò +-+ ù ï ¤c¤ ) ð�ñ § ù ï ¤ò ñ î ù ï[§j§}ï ¤ ï�+7¦ î ò ö ï�+ ¥ +-'öï ø ï ¤3ø ) J ù î ï,+�( ¤¾¤Nò ñ ¤ H øAù (Nï,'�(Nï ñ î ¤�ø � »&¼3½�¾�¿ �ÚÃ ï ¤ ¥ § ® ò î ):( ¨�ð ï ¤ ñ (*)^§/) ¤NùP¤§ ò î ¤&ø ï?'öï�(*(Nï ù ( ¥ ¦�ï ¤ ï î ò +�( ø ) ¤ ' ñ ( ù[¤ ñ §M( ù î )}ï ñ î ï ð ï�+!( �
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Y[Z]\&^ Q �MI Í�`�[�z{� � ¹¥m¥¹ºÃropg q m#opg[|�m�j ��w cKo�j0m#o�z{c�cKopg q c�|}c{de�8[-\ÚcKg^]G_9\ ��ÉJI ü Q Ë
¼�½xªC½j¼C½^¼ ��·1¿�� < Ô��Õ·¸À5¹`%ÕÔ µ-·��&�a��� �¾¶!�"��º#�"�$�&%¦³Rµ�¶�·(¸

Ã � ù ( ¥ ¦=ï ø ï ¤ ) ð�ñ § ¥ (*) ò +Äï ¤ ((ï � 'Èï ¤r¤ ) ö ï ð ï,+�( ® ò ñ î ðQ¥ + ø ï6ï�+ î ï ¤S¤Nò ñ î 'öï ¤ ):+ Ì ò î ðQ¥ (*)/. ñ ï ¤SR ï,+ ö ) î ò +I Í�ð )/+�¦ ¥ î ù ö ù +Aï ð ï�+�( £ Ê ' ò + ø ñ ) ¤ ¥ +�( 0 ñ +N(Nï ð ¦ ¤[ø � ¥ (4(óï�+!(Nï�( î ê ¤ § ò + ® ¥ ö ¥ +�( ø ïN¦ ò ñ ö ò ) î ø ) ¤ ¦ ò]¤ ï îø � ñ +Ö§ ò ( ø � ù ö ù +Aï ð ï�+�( ¤�¤ ) ð�ñ § ù[¤�¤ ñ � ¤ ¥#ðôð ï,+�(N' ò + ¤Pù . ñ ï�+!( �c÷lò ñ îºî ï ð ùÈø )xï î 0 'öï ¨¬¥ + ø )/' ¥ ¦ Ê §}ïð ò�ø ñ §xï »&¼3½Wbö¾�¿ ¼ ÉMI ü IPË ï ¤ ( ñ (6)^§:) ¤Pù#�¤� § ¤ � ¥ ® ):( ø � ñ +z§ ò ® ):',)}ïP§&. ñ ) ¤ ) ð�ñ §xï î ¥ ¦-) ø ï ð ï,+�( R ï�+ ö ) î ò +dc ¡¦ ¥ î ù ö ù +Aï ð ï�+!( £ § ¥ î ù ¦ ò + ¤ ï ø ñ øAù (Nï,'�(Nï ñ î 0 ¦ ¥ î (*) î ø ï+§ ¥ ¦ ¥ î ¥#ð ù ( î ) ¤ ¥ (6) ò + ø ï ¤ ¥ '�'ÈïP¦�( ¥ +�'Èï ¤ ï�( ø ï ¤î ù[¤Pò § ñ (6) ò + ¤ø ï ¤ ¦ ¥ î (6)/' ñ §}ï ¤ )/+�(óï î ¥ ® ) ¤S¤ ¥ +�( ø ¥ + ¤ §}ï øAù (óï,'�(óï ñ î ��Ã ¥ øAù ®�î ¥ ø ¥ (6) ò + ø ï+§ ¥ ¦ ò4¤ ):(*) ò +Äï�( ø ï§�� ù +Aï îS® )xï ø ï ¤ ¦ ¥ î (*)/' ñ §}ï ¤ ï ¤ (b¦ ¥ î ¥#ð ù ( î ù ï ¤ ñ î § ¥
¬¥ ¤ ï ø ï ¤ î ù[¤ ñ §:( ¥ ( ¤(ø ï ¤c¤ ) ð�ñ § ¥ (6) ò + ¤ ' ò ð ¦ § ê (óï ¤ ï�(ø ï ¤ (óï ¤ ( ¤ ï,+ Ì ¥ ) ¤ 'Èï ¥#ñ �e�� )/+ ¤ ) Ê ' ¨¬¥ ' ñ +°¦�ï ñ (U¦ î ò�ø ñ ) î ï ø ï ¤ § ò ( ¤ ¦ î ) ö ù[¤Äø ï ¤ ( ¥ (6) ¤ (6):. ñ ï ¤ ñ � ¤ ¥ +�(óï�ï�+ Ì ¥ ) ¤ ¥ +�( ¥ ¦ ¦�ï[§ 0»&¼3½$bK¾�¿_¼ ¦ ò ñ î ð ï,+Aï î ¤Nò + ¥ + ¥ § Gp¤ ï � ô +»¦ ¥ î ¥ §^§ ê §xï Ê §xï ¤ ®�î ¥ + ø ï ¤ î ï ¤r¤Nò ñ î 'Èï ¤ ø ï
§ ¥ ®�î )^§j§}ï ø ï>' ¥ §:' ñ §¤Nò +�( î ù ® ñ §:) ê î ï ð ï,+�( ð ) ¤ ï ¤ 0 ' ò +�( î ) Añ (6) ò + 0 ( î ¥ ö ï î ¤
ø ï ¤ ' ¥#ð ¦ ¥ ® +Aï ¤�ø ïc¦ î ò�ø ñ '�(*) ò + ø � ù ö ù +Aï ð ï�+�( ¤' ò ð ¦ § ê (óï ð ï�+!( ¤I¤ ) ðRñ § ùP¤ ð ) ¤ 0 § ¥ ø ) ¤ ¦ ò]¤ ):(6) ò + ø ïV' ¨¬¥ ' ñ + �aÅ ï,'�)�¦�ï î ð ï�( ø � ñ +AïQ¦ ¥ î ( ø � ¥ � +Aï î § ¥¦ ¥ î ¥�ð ù ( î ) ¤ ¥ (*) ò + ñ (*)^§:) ¤Nù ïI¦ ¥ î »&¼3½$bK¾�¿_¼ ï,+�(Nï,+ ¥ +�(f' ò ð ¦�(óï ø ï ¤ + ò ñ ö ï[§j§}ï ¤ Ì ò +-'�(6) ò +-+ ¥ §:):( ù[¤ )/+�( î ò Hø ñ ):(Nï ¤®ø ¥ + ¤ §}ï?' ò�ø ï ø ï ¤ ) ð�ñ § ¥ (6) ò +;' ò ð ¦ § ê (óï �¤� � ¥�ñ ( î ï7¦ ¥ î ( Ê § ¥ ¦ î ò�ø ñ '�(*) ò + ø � ù ö ù +Aï ð ï�+�( ¤ ' ò ð H¦ § ê (óï ð ï,+�([ï�( î ¥ ¦-) ø ï ð ï,+�( ¤ ) ð�ñ § ù[¤ ¦=ï î ð ï�( ø ïf' ò ð ¦ ¥ î ï î ¤PGp¤ ( ù ðQ¥ (6):. ñ ï ð ï,+�(c§xï ¤ ¥ + ¥ § G�¤ ï ¤ ð ï�+ ù ï ¤¤ ñ î §�� ñ + ò ñ §�� ¥#ñ ( î ï ø ï?'Èï ¤ § ò ( ¤ Ê 'öï>. ñ );ï ¤ ( î ï�' ò ð¥ð�¥ + øAù ¦ ò ñ î § ¥ ö ¥ §:) ø ¥ (*) ò + ø ïH( ò ñ (óï ¥ + ¥ § Gp¤ ï �
$&%yå¨%�å +�ç4ê�,;:�ü?9-0/�êAí6:�/�ëiüB? 59,;- ühg7i�,�/�- û @�j&-�ëlk(í9,;- 59ç?9- þ����������

Ã � ù ( ¥ ¦=ï ø ï î ï,' ò +-m4( î ñ '�(6) ò +)¦ î ò�ø ñ ):( ø ï ñ � ( G ¦�ï,m ø ï ò ' ¨ )}ï î m �¾Ã ï,mI¦ î ï ð )}ï î m Ê §}ï,m ô Ä��nR ô ö ï,+�(Ä ñAð¥ðNo î G � o ( o�p ÉJI ü Q Ë Ê m ò +!( î ï�q o (*) ö ï ð ï�+�(rq ò ñ î ø m>' o î ):q/m?' ò +!(*)}ï�+-+Aï,+�(G( ò ñ (Nï,mrqxï,ms)/+ Ì ò î ðXo (6) ò +-mî ï,q o (6) ö ï�m o#ñ � òFt�� ï�(6mvu-w G m*):. ñ ï,m î ï,' ò +-m4( î ñ )M(6mr(Nï,q/qxï,m>. ñ ïxq}ïX. ñ-o ø î ) H�ð ò ð ï,+�( ù ö ) ø ï ðôð ï,+�( Ê ðXo )/mo#ñ m*m4)q}ï øAù ( o )/q ø ñ ø�ù u�¢#( ø � ù +Aï î4y )}ï ø o +-m9qxï,m ø ) J ù î ï,+�(Nï,m8'Èï,q:q ñ qxï,m Ê q}ï�mA( î o 'Èï,m î ï�q o (*) ö ï,m 0 'Èï,m òFt�� ï�(6m Êï�(z( ò ñ (óï o#ñ ( î ï?)/+ Ì ò î ðXo (6) ò +ºï�+{u î ò ö ï,+ o +-'Èï ø ï�m�m ò ñ m H øAù (Nï,'�(óï ñ î m ø � »&¼3½�¾�¿ �



�è¼ T8�1T�ìWV|��� < ²J�0XZ}h~!%P�L�W���F�´³Rµ�¶�·&¸
÷�ò ñ î u o q:q/)}ï î q o y M,+Aï ò '�' o m4) ò +-+ ù ïau o î q o ðXo +-)/u ñ q o (*) ò + ø ï y�î ò m ò '�w-)xï î m Ê qxï,mXmNï,' ò + ø m Ê q}ï�m� £e��R � + o q G m*)/m £�t�� ï�'�( � o ( oFp ÉJI ü Q Ë Ê +Aï î ï y�î ò ñ u=ï�+�(r. ñ ï�q}ï�ms):+ Ì ò î ðNo (*) ò +�mfq}ï�m?u-q ñ m ñ (*)/qxï,m 0 q oî ï�' ò +-m�( î ñ '�(*) ò + ø ï,m ù ö ù +Aï ð ï�+�(6mlæZ. ñ�o ø î ) H*ð ò ð ï�+!(*meï�(su o î o#ð/ê ( î ï,m?u�ï î ð ï�(4( o +�( ø ïV' o î o '�( ù î )/mPï îq}ï�m òFt�� ï�(6m î ï,' ò +-m�( î ñ ):(6m Ê ' ò ð¥ð ïSq���)/q:q ñ m�( î ï7q o ò y ñ î ï Q �MI Í ��Æ�ò ñ (óï Ì ò )/m Ê ):qpï,m4(Qu ò m4m*) t q}ï Ê m4)e+ ù 'Èï�m*m o ) î ï Êø ï î ï ð ò +�(óï î 0 u o î (*) î ø ï,m � £e� o#ñ � )/+ Ì ò î ðXo (6) ò +-m�' ò +�(Nï,+ ñ ï,m ø o +�mQq}ï�m ô Ä�� m o +-m o ö ò ) î 0 ( î o )M(óï îø ) î ï,'�(óï ð ï,+�(zqxï,m ô Ä�� u o î ñ +�u î ò 'Èï�m*m ñ m o u-u�ï,q ù��lt o ' È + o ö ) y o (*) ò +W� �Ã ï�m øAò +-+ ù ï�mx' ò +!(Nï,+ ñ ï�m ø o +-mXq}ï,m ô Ä�� ï�( � £e� m ò +�(Nm4( î ñ '�( ñ î ù ï,m ø o +-mNqxï Ì ò î ðXo ( 	&£�£iÆÉMI ü î¢Ë . ñ )�ï,m4(�q}ïzu î ò y�î o�ðôð ï ø ï�( î o )M(óï ð ï�+!( ø ï�m øAò +-+ ù ï�m ñ (*)/q/):m ù&ø o +-m »&¼ 	�
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� ¾ ø ):m*u ò mNï ø ïH. ñ-o ( î ïð ò�ø ñ qxï,mQ' ò +-' ñ îNî ï�+�(6mzu ò ñ î ï J ï,'�( ñ ï î 'ÈïH( î o ö o ):q �W� o u î ò#t q ù ðNo (*)/. ñ ï6ï,m4( ø ï ø�ù�³ +-) î q}ï�m7u ò )/+�(6mQ. ñ )mNï î	ö ) î ò +!( ø ï t o mNï 0 q o øAù (Nï î ð )/+ o (6) ò + ø ï,mf( î o 'öï,m ø ï ð�ñ ò +-m �=� +Aï t o (*(Nï î )}ï ø ï>(Nï,m4(*m ï,m�( ø ï>u-q ñ mî ù o q/)/m ù ïP��ï,+v(óï�+ o +�(�' ò ð u�(Nï ø ï,m o#ñ ( î ï�mhmNï y ð ï�+�(6m î ï�' ò +-m�( î ñ ):(*m,��u ò ñ î ù q/) ð )/+�ï î q}ï,mhu ò ):+!(*m o#ð t ) y ñ mï�(Su o î o m*)M(óï,m �� ï ñ � o q y ò î )M(6w ð ï,mHm ò +�(Rï�+-m ñ )M(óï ø )/m4u ò +�) t qxï,m?u ò ñ î�î ï,' ò +-m�( î ñ ) î ïXq}ï�ms( î o 'öï,m ø o +-m>q}ïVm*u�ï,'�( î ò Hð ¢ ( î ï 0 ð�ñ ò +�m�¦ þ ñ ò + t�ò G ï�( þ´£�£�	S²7�¾÷�ò ñ î 'öïV� o ) î ïP��'Èï�m ø ï ñ � o q y ò î ):(6w ð ï�mfm,� o u-u ñ )}ï�+!(>m ñ îq}ï,m î ù y ) ò +-m ø � o '�(6) ö ):( ù m ò ñ q/) y + ù ï,mzu o î q}ï?m G m�( ¢ ð ï ø ï øAù ',qxï,+-'�wAï ð ï�+�(eï�(Sm ñ î q}ï�mzmNï y ð ï�+!(*m øAù�³ +-):mu î ù ' ùÈø ï ð¥ð ï�+!( ��� o ø ) J ù î ï,+-'öï�ï,+�( î ï�qxï,m ø ï ñ � o q y ò î ):(*w ð ï�m ö )}ï�+!(ôï,m4mNï�+!(*)}ï�q/q}ï ð ï�+�( ø ï{q o � o#� ò +ø � o � ñ m4(Nï î q}ï,mQ( î o 'öï,mSm ñ î qxï,m7mNï y ð ï,+�(6m �£©ò ð t )/+ ù m 0 q�� ñ + ø ï,m ø ï ñ � ' ò�ø ï�m ø ï î ï�' ò +-m�( î ñ '�(*) ò + ø ï�m�( î o 'öï,m ø o +�mhq}ï øAù (óï,'�(óï ñ î )/+�(óï î +AïP�Fq}ï�mø ï ñ � o q y ò î ):(*w ð ï,m ø )/m4u ò +�) t qxï,m,� § ¥ � £&£ ï�( þ ñ �i�H£©ò ð t )/+Aï ø ��'�wAï î '�wAï�+!( 0 ' ò îNî ù q}ï î q}ï�m�( î o 'Èï�m ø ñøAù (Nï,'�(Nï ñ î ):+�(óï î +Aï 0 'öï,q:q}ï,m ø ñ m*u�ï,'�( î ò ð ¢ ( î ï 0 ð�ñ ò +-m ��§ ¥ � £&£ u î ò#³ (óï ø ñ«ð ù q o + y ï>m�( o (*)/m�(6)/. ñ ïø ï,m�)/+�� ò î ðXo (6) ò +-m ø ñ øAù (óï�'�(óï ñ î ø ï;( î o 'Èï,m¥ï�( ø ñ m*u�ï,'�( î ò ð ¢ ( î ï«u î )/mPï,mV)/+ øAù u�ï,+ ø o#ðôð ï,+�( o q ò î m. ñ ï þ ñ �i�H£©ò ð t )/+Aï ø u î ò ' ¢ ø ï 0 ñ + î ù o � ñ m�(óï ð ï,+�( y q òFt o q ø ï�m7u ò ):+�(6m ø ï î ï,' ò +-m�( î ñ '�(6) ò + ø o +�mQq}ï�mø ï ñ � m ò ñ m H øAù (óï,'�(óï ñ î m6ï,+�(óï,+ o +�(�' ò ð u�(óï ø ï?q o ( î o ö ï î m ù ï ø ï,mz' o q ò î ) ð ¢ ( î ï,m �� ï,m ð�ñ ò +-m ø ï t o m?�Z du ò mNï�+!( ñ +�u î òFt q ¢ ð ïvm ñ u-u-q ù ð ï,+�( o ) î ï �Z� ï ñ î ( î o 'öïÄï,m4( y ù + ù î o q}ï ð ï�+!(( î*¢ m t )}ï�+ øAù�³ +-)}ï ø o +-m�qxï øAù (óï�'�(óï ñ î )/+�(Nï î +�ï ðNo )/mSq}ï ñ î � o ) t q}ïs) ð u ñ q:m*) ò +{+Aïrq}ï ñ î u�ï î ð ï�(fu o m ø ïq o ):m*mNï î ñ +Aï�( î o 'öï�' ò ð u-q ¢ (óï ø o +-m9q}ïzm*u�ï,'�( î ò ð ¢ ( î ï 0 ð�ñ ò +-m ��� q/m8m ò +�([ï,+�ï J ï�(�m4)eu�ï ñ ù +Aï î*y ù (6)/. ñ ï�m. ñ �5):q/mQ+AïHu o îrö )}ï�+-+Aï�+!(zu o m 0 ( î o ö ï î mNï î q���ï�+-mNï ð t qxï ø ï,mz' ò ñ '�wAï�m ø ï þ�� ¥ 0 ' o#ñ mPï ø ñ � ò î (�'�w o#ð uðNo y + ù (*)/. ñ ïH. ñ )&' ò ñ î t ïsqxï ñ î ( î o � ï�'�( ò ) î ï �� q�mPïHu=ï ñ ( ù y o q}ï ð ï�+!(z. ñ ïHqxï,m ð�ñ ò +-m øAù u ò mPï,+�( ø ïHq�� ù +�ï î*y )}ï ø o +-mzq}ï,m�' o q ò î ) ð ¢ ( î ï�m ðXo )/m�+���ï�+m ò î (óï,+�(7u o m,� ò ñ �!m,��)/q:m[ï�+xm ò î (óï�+�("�W+Aïfq o )/m4mNï,+�(9. ñ � ñ +;m*) y + o q ðNo î*y ):+ o q ø o +-m�qxï�m4u=ï�'�( î ò ð ¢ ( î ï ��÷�ò ñ îï,m4(*) ð ï î 'Èï�m ðRñ ò +-m�� »&¼ 	�
� ¾ ø )/m4u ò mNï ø ïSu-q ñ m4)}ï ñ î m o q y ò î )M(6w ð ï,m�u o î ð )-qxï,m4. ñ ï,q/m þ ñ-¥�o y � þ ñ �?) î qò ñ ï�+-' ò î ï ¥ )/qxï £ o q þ ñ ��ø��
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���}ª��xª��xª �x�W�F��������%����#�O�L�����&�W��µ,���O�
² +�)/+�(Nï î o y )/m4m o +�( o"¶ ï�'Xqxï øAù (Nï,'�(Nï ñ î �&q}ï,m � ï�(6m?w o ø î ò +-):. ñ ï,m?)/+�):(6) ù m�u o î q o � î o y ð ï,+�( o (*) ò + ø ï,m. ñ�o î*ª m øAù u ò mPï,+�(Xq}ï ñ î ù +Aï î*y )xï ø o +-mVq}ï�mv' o q ò î ) ð ¢ ( î ï�m ù qxï,'�( î ò ðNo y + ù (*)/. ñ ï,mÄï�(�w o ø î ò +-)/. ñ ï�m ��� oî ï�' ò +-m�( î ñ '�(*) ò + ø ï;'öï,m � ï�(*mVmNïx� o )M( o q ò î m�ï�+d( î ò )/m ù ( o u�ï,m � I üF·O� �h� o u î ï ð ) ¢Èî ï ù ( o u�ï;' ò +-m4)/m�(óï 0ò î*y o +-)/mPï î qxï,m øAù u�¢#(*m ø � ù +�ï î*y )}ï ø o +-msq}ï�ms'öï,q:q ñ qxï,m�ï,+ � ',q ñ m4(Nï î m�� �3� o +-m ñ +Aï ø ï ñ � ) ¢ ð ï ù ( o u�ï#�&q}ï�m� ï�(*m�m ò +�( øAù�³ +-)/m6ï,+ î ï y�î ò ñ u o +!(�q}ï�m � ',q ñ m4(Nï î ml�su î ù ' ùöø ï ð¥ð ï�+�( øAù�³ +-)/m �e� o ( î ò )/m*) ¢ ð ï�ï�( ø ï î +-) ¢öî ïù ( o u=ï¦ï J ï�'�( ñ ï{q o ' o q:) t î o (6) ò + ø ï�mX'öï,q:q ñ qxï,mG' ò ð u ò m o +�(Vq}ï,m � ï�(6mVu ò ñ î (óï�+-) î ' ò ð u$(óï ø ï«q o + ò + H' ò ð u�ï,+-m o (6) ò + ø ñ ø�ù (óï�'�(Nï ñ î »&¼3½�¾�¿ � ø ï,m ðNo ( ù î ) o#ñ � ð ò î (6m,� ø ï�m;'�w o#ð u-m ðXo y + ù (6)/. ñ ï�mºï�( ø ï( ò ñ ( o#ñ ( î ï ï J ï�(su î ù�� ñ ø ):',) o t q}ï 0 q o t�ò +-+Aï ð ï,m ñ î ï ø ïVq�� ù +�ï î*y )}ï ø ï�m � ï�(6m ��£ ï�(*(Nï ø ï î +-) ¢Èî ï ù ( o u�ïmNï î o u-q ñ m o�ð u-qxï ð ï,+�( ø ):m*' ñ ( ù ï o#ñ � '�w o u�):( î ï,m � ï�( C$��;~!¸^���L�O�L�����&�W��� < �������!%��� ï�m>'öï,q:q ñ qxï,meï � '�):( ù ï,msu o î ñ + øAù u�¢#( ù +�ï î*y ù (6):. ñ ïXm ò +�( î ï y�î ò ñ u ù ï�m�ï�+ � ',q ñ m4(óï î ml�Vm ñ î q o t o mNïø ï�' î ):( ¢öî ï�m y ùöò ð ù ( î )/. ñ ï�m �S£ q o m*m*):. ñ ï ð ï,+�("�zqxï,m � '�q ñ m�(óï î m���m ò +�( ø�ù�³ +-):m{u o î ñ +Aï o u-u î ò '�wAï t ) Hø ) ð ï,+�m*) ò +-+Aï,q:q}ï(ï�+ î ï,' ò +-m4( î ñ ):m o +�( ø ï,m8( ò ñ î m9' o q ò î ) ð ù ( î ):. ñ ï,m ø o +�m9qxïSu�q o +�¹�º�»½¼¤¾ � � '�( ñ ï,q:q}ï ð ï,+�(,�ñ +AïX+ ò ñ�¶ ï,q/qxï o u�u î ò '�wAïNu î ò ð ï�(4(óï ñ mNï�ï�m4(�ï�+d' ò ñ î m ø ï øAù ¶ ï,q ò u-u�ï ð ï,+�("� ø o +-mrq o . ñ ï�q/q}ïVqxï,mr'�q ñ m H(óï î msm ò +�( î ï,' ò +-m�( î ñ ):(6m>u o î ñ +Aï o u-u î ò '�w�ï�( î ) H ø ) ð ï,+�m*) ò +-+Aï,q:q}ï ��£ ï�(*(óï ð ù (6w ò�ø ï ø )M(óï ø ïN'�q ñ m�(óï î m( ò u ò q ò y )/. ñ ï�mH' ò +�m*) ø ¢Èî ï�q o y ï î t ï ø o +-m>( ò ñ (sm ò + øAù u-q ò )xï ð ï,+�(sm*u o (6) o q
ï�(>+ ò +Uu�q ñ m?' ò ðôð ï ñ +Aïm*) ð u-qxï>u î òr� ï�'�(6) ò + 0 ø ï ñ �«ø ) ð ï�+-m*) ò +-mG¹�º�»½¼¤¾z'Èïv. ñ )Au�ï î ð ï�( ø � o#ð ù q/) ò î ï î o#ñ ³ + o q^q o . ñ�o q:):( ù�ø ïî ï�' ò +-m�( î ñ '�(*) ò + ø ï�m � ï�(6m ��x�W�F�������"%P���#�O�L���®�&�W��µ,���O�� � ù ( o u�ï ø ï î ï,' ò +-m4( î ñ '�(6) ò + ø ï,m � ï�(6m�ï�m4( î ù o q:)/m ù ï ø o +-m »&¼ 	�
� ¾ u o î ø ï ñ � ( G u�ï,m ø � o q y ò î )M(6w ð ï,mo#ñ '�w ò ) ��ø ïQq�� ñ (6)/q:)/m o (óï ñ î � � q:m�m�� o u-u ñ )xï,+�(hm ñ î q}ï�m^'�q ñ m�(óï î m øAù�³ +-):m 0 q�� ù ( o u�ï9u î ù ' ùÈø ï�+�(óï&ï�( ù ¶ ï�+�( ñ ï�q Hq}ï ð ï�+!(�qxï,m î ï y�î ò ñ u�ï,+�(8u ò ñ î � ò î ð ï î qxï,m � ï�(*m �!� ïzu î ï ð )xï î �#q�� o q y ò î ):(*w ð ï ø ï�'ö¢F+Aï#�0ï�m4( î ï�q o (*) ¶ ï ð ï,+�()/+�( ñ ):(6)M��¦�)/q�m�� o y ):( ø ï>' ò +-m*) øAù î ï î q�� ù +�ï î*y )}ï øAù u ò m ù ï ø o +-m ñ +«'È¢#+Aï ø ï?( o )/q:q}ï ³���ù ï � I�¿FC � �� ï�m o q y ò Hî )M(6w ð ï,m ø ïQ'ö¢F+Aï7u�ï ñ�¶ ï,+�(M�( î ïQ) ð u-q ù ð ï,+�( ù m^m o +-m y�î o )/+�ï#��'#�Ëï,m4( H 0 H ø ) î ï�. ñ ïQqxï,m � ï�(6mAm ò +�(h' ò +-m4( î ñ )M(6m0 u o î (6) î ø ï�( ò ñ mQqxï,m9',q ñ m4(óï î m î ï,'�wAï î '�w ù mSm G m4( ù ðNo (6)/. ñ ï ð ï�+�( ø o +-m�( ò ñ (7q���ï�m*u o 'Èï �-£ ï�( o q y ò î ):(*w ð ïï,m�(r( î4¢ m y ò ñ î ðNo + ø ï�+ î ï�m*m ò ñ î 'öïx)/+�� ò î ðXo (6):. ñ ï#�Z'#�Ëï,m�(Gq o î o )/m ò +Uu ò ñ î q o . ñ ï�q/qxï�q o ' ò q/q o t�ò î o (*) ò +»&¼3½�¾�¿No '�w ò )/m4)�q�� o q y ò î ):(*w ð ï ø ïX'È¢F+Aï o"¶ ï,' y�î o )/+AïP� ù y o qxï ð ï,+�(>u-q ñ m?� o '�)/q}ï 0 ) ð u-q ù ð ï�+�(óï î �Z. ñ )øAù�³ +-):(>q}ï�m � ï�(*m o#ñ ( ò ñ î ø ï y�î o )/+�ï,m ¶ ù î ) ³ o +�(GÀ7  �ÂÁ �eï  G��� o ( o ):q/q}ï ø ñ 'È¢F+Aïôï,m�( o#ñ '�w ò ) � ø ïq�� ñ (6):q/):m o (Nï ñ î ï,+Ã� ò +-'�(*) ò + ø ï�m ò + o + o q G mPï�¦hm ò ):( ñ +®'ö¢F+Aï«m ñ � m o�ðôð ï,+�(�q o î4y ï R�ÄVÅÇÆÉÈ�Ê � u o îï � ï ð u-qxï p u ò ñ î ù ¶ ):(Nï î . ñ ï;q�� ù +Aï î4y )}ï ø ï�m � ï�(6m ø ï t o mG�& ®m ò )M(rm ò ñ m ù ¶#o q ñ ù ï#�^m ò ):( ñ +d'ö¢F+Aï;u-q ñ mu=ï�(6)M( R�ÄVÅ�Æ2È�ÊËD u o î ï � ï ð u�q}ï p u ò ñ î q:) ð ):(Nï î q}ï î ï�' ò ñ$¶ î ï ð ï,+�( ø ï�m � ï�(6m �#� ï,m � ï�(6mAm ò +�( î ï,' ò +-m4( î ñ )M(6mø ï?� o#� ò +{):( ù î o (6) ¶ ï ø o +-m�q}ï?'È¢F+�ï o#ñ ( ò ñ î ø ïsq o y�î o ):+Aï � ñ m*. ñ � 0 'öïr. ñ ïrq o u ò m4):(6) ò + ø ñ t o î G 'Èï�+!( î ïø ñ � ï�( ø ï ¶ )}ï�+-+Aïrm�( o t q}ï ��� o +-m ñ +�ï ø ï î +-) ¢Èî ï ù ( o u�ï#�q ò î m*. ñ ï ø ï ñ � 'ö¢F+Aï�m ø ï øAù�³ +�):(6) ò + ø ï � ï�(6m�mNï'�wAï ¶Po#ñ '�wAï,+�("�eq}ï�m � ï�(6mf' ò +-'öï î + ù m�m ò +�(�m ò ):(Sm ù u o î ù m,�em ò )M( î ï y�î ò ñ u ù m6ï,+{� ò +-'�(*) ò + ø ñ u ò ñ î 'Èï,+�( o y ïø ï î ï,' ò ñ�¶ î ï ð ï�+!( � ¬ ):+ o qxï ð ï,+�("��+Aï>m ò +�(f' ò +-mPï î ¶ ù m?' ò ðôð ïs' o + ø ) ø o (*m � ï�(6m�. ñ ïGq}ï�m � ï�(*m ¶ ù î ) ³ o +�(ÀfË�Ì�Í  � c È �eï  G�� ï�m � ï�(6mVu�ï ñ�¶ ï,+�( ù y o qxï ð ï,+�( M�( î ï î ï,' ò +-m4( î ñ )M(6mVmNï�q ò +Ãq�� o q y ò î )M(6w ð ïXÎHÏ òF q o � ò î ð ï ø ñ � ï�(+��Ëï,m4(�u o m ³���ù m w q n'Ã q n�� I�¿FE � ��£ ï�( o q y ò î ):(6w ð ï¥ï � )/m�(óï�q ñ ) o#ñ m4m*) ø o +-m ñ +Aï ¶ ï î m*) ò +Ãm o +�m y#î o ):+Aïï � 'Èï�m*m4) ¶ ï ð ï�+�(rqxï,+�(óïGu ò ñ î q o . ñ ï�q/q}ï>q}ïr(Nï ð u-m ø ïG( î o )M(óï ð ï,+�( ù ¶ ò q ñ ïv' ò ðôð ïGqxïG+ ò ð t î ï ø ïv'�q ñ m H(óï î m o#ñ ' ñ t ï ��Ð�ò ñ î mNï�m ò ñ m4( î o ) î ï ø ï�'Èïfu î òFt q ¢ ð ï#�Wq�� o q y ò î )M(6w ð ï7Î�Ï«w o t )M( ñ ï�q/qxï ð ï,+�( ñ (6):q/)/m ù6ø o +-m»&¼ 	�
� ¾ mPï t o mPïvm ñ î ø ï,m y�î o )/+Aï�m,� ò ñ � u î ï,'�q ñ m�(óï î m��6�¤u ò ñ î î ùÈø ñ ) î ïGqxïG+ ò ð t î ï ø � òFt�� ï�(6mH'�)/+ ù ðNo H(6):. ñ ï,m ø ):m*u ò +-) t q}ï�m,��ï�( øAò +-'vq}ïr(Nï ð u-m ø ïG( î o )M(óï ð ï�+!( ��£ ï�( o q y ò î )M(6w ð ï î ï y#î ò ñ u�ïGqxï,m�'�q ñ m�(óï î meï,+
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u î ò ( ò H � ï�(6m�ï,+Äï � u-q ò ):( o +�(^qxï,m�' ò îPî ù q o (*) ò +-m�',):+ ù ðXo (*)/. ñ ï,mlï,+�( î ï(ï ñ � � I�¿�� � �P� ï,mAu î ò ( ò H � ï�(*m�m ò +�( o ):+-m*)m G m4( ù ðXo (6):. ñ ï ð ï,+�(G' ò ð u o î ù m ø ï ñ � 0 ø ï ñ � �lï�(>'Èï ø ï�� o�� ò +Ó):( ù î o (*) ¶ ï �&� ï,ms. ñ�o +�(6)M( ù mrÔFÕÖÕ Æ �s× �Øï�(fÔ�Õ Ë ÆÚÙ;Û�Ü ¹�� × �Ø »�� × *Ý ¾�Þ�ß�àØ Ýá à m ò +�(S' o q:' ñ q ù ï,mzu ò ñ î ø ï ñ � u î ò ( ò H � ï�(6m Û ï�(9â��ã ù ( o +�( ñ +{u o î o�ð ¢ ( î ï³���ù o#ñ u î ù o q o t qxï �W§ )eÔFÕÖÕ&ä ÔFÕ Ë �Wq}ïzu î ò ( ò H � ï�( Û ï�m4(7' ò +-m*) øAù î ù ' ò ðôð ï ñ + � ï�("��ï�(�m ò î ( ø ï�q o q/):m4(óï ø ï�mu î ò ( ò H � ï�(6m ø ):m*u ò +-) t q}ï,m ��� o +-m9qxï7' o m�' ò +�( î o ) î ïP�Fq}ï�m�u î ò ( ò H � ï�(6m Û ï�(�âsm ò +�( î ï y#î ò ñ u ù mï�( ø�ù�³ +-):m*mPï,+�(ñ +�+ ò ñ�¶ ï o#ñ u î ò ( ò H � ï�( �� �5)M( ù î o (6) ò +¦ï,m�(fm�( ò u�u ù ï ø ¢ m�. ñ ïsq o m4):( ñ-o (6) ò +�mNï ³ y ïP��'P��ï�m4( H 0 H ø ) î ïs. ñ�o + ø)/q&+��Ëï,m4(�u-q ñ m�u ò m*m*) t q}ï ø ï î ï y�î ò ñ u�ï î ø ï ñ � u î ò ( ò H � ï�(*m �e� ï,m�' o + ø ) ø o (6m � ï�(*m�m ò +!( øAù�³ +-)/m�u o î ð )&q}ï�mu î ò ( ò H � ï�(6m ¶ ù î ) ³ o +�(�À8å�æèç Í ç � Ë4Ì�Í � c È �eï  G�£ ï�m ø ï ñ � ( G u=ï�m ø � o q y ò î )M(6w ð ïr+�ïXm ò +�(ru o m ù . ñ ) ¶Po qxï,+�(6m ��� � o q y ò î )M(6w ð ïGÎ�Ï î ï,m�(óï�u o î (*)/' ñ q/) ¢ Hî ï ð ï,+�(?qxï,+�("� ðNo q y�î ù ñ +Aï î ù 'Èï�+�(óï o#ð ù q/) ò î o (6) ò + ��Ð o î ' ò +�( î ï#��):q�ï�m4(H(*w ùÈò î )/. ñ ï ð ï�+!(?u�q ñ m o ø o u�( ù. ñ ï«q�� o q y ò î ):(*w ð ï ø ï;'ö¢F+Aï ��² + ï J ï�("� ñ + o q y ò î ):(6w ð ï ø ï î ï�' ò +�m4( î ñ '�(*) ò + ø ï � ï�(6m øAò ):( î ù u ò + ø î ï0 'Èï î ( o ):+Aï,mf' ò +�( î o )/+�(Nï,mG¦e)/q øAò ):(6M�( î ïv):+ øAù u�ï,+ ø o +�( ø ñ øAù (óï�'�(óï ñ î �¤)/+ ¶Po î ) o +�(fm ò ñ mHq}ï�m t�ò�ò m4(6m���ï�(ù ¶ ) ø ï ðôð ï,+�( øAò ):(7u ò ñ�¶ ò ) î ) ø ï,+�(*) ³ ï î ' ò îPî ï�'�(óï ð ï�+�(S( ò ñ m7qxï,m � ï�(*m �¤£ î �-q�� o q y ò î )M(6w ð ï ø ïH'È¢F+�ïsu ò mPïø ï,mhu î òFt q ¢ ð ï,m ø ):(6m ø ïQmNï�+-m*) t )/q:):( ù ):+�� î o î ò ñ y ï Ryø ï ñ �¨� ï�(6m
ï�+vu î ò ¶ ï,+ o +�'Èï ø ñÄð M ð ï�. ñ�o î4ª u�ï ñ�¶ ï,+�(M�( î ï o î (6) ³ ',)xï,q:q}ï ð ï,+�(7m ù u o î ù m6ï,+{q�� o t mNï�+-'Èï ø ï î o G�ò +-+Aï ð ï,+�( ø ï y q ñ ò +bï,+�( î ïs'Èï,m � ï�(*m,� ¶ ò ) î ³ y ñ î ïQ �:I · p � ò ñ ø ïHmNï,+�m*) t )/q/)M( ù ' ò q:)/+ ù o ) î ï R 'öï î ( o ):+-m7u î ò ( ò H � ï�(6m�+Aï?m ò +�(zu o m7' ò +-m4) øAù î ù m 0 ' o�ñ mNï ø ñ mNï ñ )/q) ð u ò m ù u o î q o y�î o ):+Aï7)/+�):(6) o q}ïP� ¶ ò ) î ³ y ñ î ï Q �:IOC p � o�ñ � . ñ ï,q/m8q�� o q y ò î )M(6w ð ï8Î�Ïx+��Ëï,m�(9u o m�m ò ñAð )/m ��² +ò ñ ( î ï#� ø ) ¶ ï î m&ï J ï�(6m ¶ ò +!(z):+�é ñ ï î m ñ î q��Ëï � ' o '�):( ù9ø ï î ï,' ò +-m4( î ñ '�(6) ò + ø ï,m � ï�(6m ø o +�m ñ + ù ¶ ù +Aï ð ï�+!(,�. ñ ï,q^. ñ ïrm ò )M(�q�� o q y ò î ):(*w ð ï9ï ð u-q ò_G�ùP��ê ñ ï�q/. ñ ï�m ñ +-m ø ïr'öï,m9ï J ï�(6m�m ò +�(�q�� ù +Aï î4y )}ï øAù u ò m ù ï�ï�+ ø ï Hw ò î m ø ïVq�� o#ðXo m ø ï ø�ù�³ +-)M(6) ò + ø ñ � ï�(s. ñ )h' ò + ø ñ ):( 0 m ò ñ m H ï,m4(*) ð ï î q�� ù +Aï î4y )}ï ø ñ � ï�(�ï�+Ó. ñ ï�m4(*) ò +��q}ï,m ù ¶ ù +�ï ð ï,+�(6m�m ò ñ m H � o 'öï,+�(6m®ï�(Sq��Ëï ð u-):q}ï ð ï,+�(7. ñ ) o �Pò ñ (óï�+�( ò ñ î ï�( î o +-'�wAï�+!( o î (6) ³ ',)}ï�q/qxï ð ï,+�( ø ï�møAù u�¢#(6m ù +Aï î*y ù (6):. ñ ï,m,� ò ñ q}ï t î ñ ):( ø ï�� ò + øôù q}ï�'�( î ò +-):. ñ ï�. ñ ) øAù y#î o ø ïSq o î ù m ò q ñ (6) ò + ï,+ ù +Aï î4y )}ï ø ï�m� ï�(6m �
�Z�xª��xª���T T®²M�����W�e�O�ë¸^�F¬��O�L�e�®���W�Sµ,���O�vì

� +Aï�� ò ):m9qxï,m � ï�(6m î ï�' ò +-m�( î ñ ):(*m,� ø ï,m o q y ò î ):(*w ð ï�m ø �5) ø ï,+�(*) ³ ' o (6) ò +Xm ò +�(Q'�w o î*y ù m ø ï î ï,' ò +-+ o�S ( î ïq}ï,m � ï�(6m t u o î ð )Qq}ï�m � ï�(6m î ï,' ò +-m4( î ñ )M(6m �8£ w o ' ñ + ø ï�'Èï�m o q y ò î ):(6w ð ï�mr' o q/' ñ q}ï;q oa¶ î o )/mNï ð t q o +-'Èï. ñ � o ñ + � ï�( ø ïHu î ò ¶ ï�+-) î ø � ñ +�. ñ�o î*ª t u�q ñ (N¢#(7. ñ ï ø � ñ +{. ñ�o î*ª q ù y ï î ��Ð q ñ m*)xï ñ î m o q y ò î ):(*w ð ï,m ò +�(ù ( ù¦ø�ù ¶ ï�q ò u�u ù m o ³ + ø ï;' o q:' ñ qxï î q}ïxu o î o#ð ¢ ( î ï ø ��) ð u o '�(r( î o +-m ¶ ï î mNïbï�(Gq o u ò m*)M(6) ò + ø ï�m ¶ ï î (óï �mNï,' ò + ø o ) î ï�m 0 u o î (6) î ø ï�m�):+�� ò î ðXo (*) ò +-m ø ñ øAù (Nï,'�(Nï ñ î )/+�(Nï î +�ïeï�( ø ï,m � ï�(*m î ï,' ò +-m�( î ñ ):(6m �¥ ò ñ ( ø � o t=ò î ø �Zqxï�u o î o#ð ¢ ( î ï ø ��) ð u o '�(�ï�m4( øAù�³ +-)9' ò ð¥ð ïVq o ø ):m4( o +-'Èï ò î (6w ò y ò + o qxïÄï,+�( î ïNq}ï¶ ï î (óï � u î ) ðXo ) î ïbï�(xq o ø ) î ï,'�(6) ò + ø ï�q o ( î o 'öï#�[ï�(xm4) y + ù u o î q o ø ) î ï,'�(*) ò + ø ñ � ï�( RL³ y ñ î ï Q �:I"E p �
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Direction de la trace

d0 > 0

Direction du jet

Vertex secondaire
d0

Vertex primaire

B

d0 < 0

Y[Z]\&^ Q �:I�E `�Â¨c w q � d_cKopg*m#gyn'ÃroWj#t w m q m#¹ºhKg q c�jlk n]¹ w m�zKgg q m#o � c q d_c�í[j0m#o�d�|}c w |�m#o v u�_(f ~ �

£ ï�(4(óï ø )/m�( o +-'öï?u=ï ñ (9M�( î ï ð ï,m ñ î ù ï ø o +-mzq}ï?u-q o +«q ò + y )M( ñ ø )/+ o q R�� ):�Eï ¥ ) ð ï I_� p �$( î o +�m ¶ ï î mPï Ry�lÐ Q �ò ñ � ):�Eï ¥ ) ð ï Q � p ò ñ ï,+«' ò�ò î øAò +-+ ù ï�m7( î ) ø ) ð ï,+�m*) ò +-+Aï,q:q}ï�m RE�lÐ8î#� ò ñ � ):�Eï ¥ ) ð ï î�� p �-Ðlò ñ î ï�m4(6) ð ï îq o u ò m*):(*) ò + ø ï,m ¶ ï î (óï � mNï�' ò + ø o ) î ï,m��^q}ï�m ø ï ñ �úò ñ (6):q/m §� GI1R ð ù (6w ò�ø ï ø ïxq ò ' o q/):m o (*) ò + ø ï ¶ ï î (óï �mNï�' ò + ø o ) î ï ø ïN( G u�ï �lt�ò (*( ò ðÄH�ñ u$� p ï�( §� Q R ð ù (*w ò�ø ï ø ï;q ò ' o q/):m o (*) ò + ø ï ¶ ï î (óï � mNï�' ò + ø o ) î ï ø ï( G u=ï � (Nï o î H øAò�ï +$� p m ò +�(Sq}ï�m7u-q ñ m ñ (6)/q:)/m ù m �Ð o î ð )Aqxï,m o q y ò î )M(6w ð ï,mf) ð u-q ù ð ï�+!( ù m�u ò ñ î ) ø ï,+�(6) ³ ï î qxï,m � ï�(*m t �Zq}ï�m ø ï ñ � u-q ñ m?u=ï î � ò î ðNo +!(*mmNï t o mPï,+�(�m ñ î q}ï�m7' ò ð t )/+ o )/m ò +-m ø � ò ñ (*)/q/m7m ñ ) ¶Po +�(*ms¦
` q�� o q y ò î ):(6w ð ïSð cKn��r��g vx~ . ñ )�mNï7� ò + ø ï7m ñ î §� GI u ò ñ î q ò ' o q/):mNï î q}ï�m ¶ ï î (óï � mNï�' ò + ø o ) î ï,m
ï�( �lÐ�î��u ò ñ î øAù (óï î ð ):+Aï î qxïHu o î o#ð ¢ ( î ï ø �5) ð u o '�(Zñ` q�� o q y ò î ):(6w ð ï |Å�0dKn�� vx~ � t o m ù m ñ î q}ï,m ò ñ (*)/q/m ø ï ð ï,m ñ î ï ø ñ u o î o#ð ¢ ( î ï ø ��) ð u o '�( � )M�Eï ¥ ) ð ï I_�ï�( � )M�Eï�(6) ð ï Q �r�

���}ª��xª��x� òfó�¬ < �&¬��O�L�����&� < ²M~W�&�!%�=��L��¯Ó¬���ô¤��¬������
� � ù +�ï î*y )}ï�( î o +-m ¶ ï î mNï ðNo +�. ñ-o +�(óï�ï,m�( ù ¶Po q ñ ù ï 0 u o î (*) î ø ïH( î ò ):m7. ñ-o +�(6):( ù m?¦
` q�� ù +Aï î4y )}ï î ï�' o q:) t î ù ï ø ï�m�'öï,q/q ñ q}ï�mh' o q ò î ) ð ù ( î )/. ñ ï,m R ' ò +!(Nï,+Aï ñ î þ{² ¥Hõ ' o q/) tôø o +-m »&¼ 	�
� ¾�p �� o ' ò +�( î ) t ñ (6) ò +¦ï,m4( ù ¶#o q ñ ù ï 0 q�� o ) ø ï ø ï�m�'öï,q:q ñ qxï,m7' o q ò î ) ð ù ( î )/. ñ ï�m î ï�' o q:) t î ù ï�m ø ï ðXo +-) ¢Èî ïu-q ñ m ³ +Aï�ï,+�� ò +-'�(6) ò + ø ï,m òFt�� ï�(6mSu-w G m*):. ñ ï,m o#ñ � . ñ ï,q:m®ï�q/qxï,m o u-u o î (*)}ï,+�+Aï,+�( Ryù q}ï,'�( î ò +��-u-w ò H( ò +��-( o�ñ � � ï�(*m,� ð�ñ ò +-m ò ñ 'Èï,q:q ñ qxï,mQ+ ò + ñ (6)/q:)/m ù ï,m p �` q�� ù +Aï î4y )}ï ø ï�m ðRñ ò +-m R ' ò +�(óï�+Aï ñ î þ�² ¥Hõ þ ñ ò + ø o +�m »&¼ 	�
� ¾�p �` q�� ù +Aï î4y )}ï1u�ï î ø ñ ï�u o î q}ï�m � ï�(6m�ï�+3( î o"¶ ï î m o +!({q}ï1' î G#ò m4( o ( R ' ò +!(Nï,+Aï ñ î þ�² ¥Hõ £ î G�ò�ø o +-m»&¼ 	�
� ¾�p �$£ ï�(4(óï�' ò +�( î ) t ñ (6) ò +ôï�m4( øAù (Nï î ð )/+ ù ï ø ï ðXo +-) ¢Èî ï¨ï ð u-) î ):. ñ ï 0 u o î (6) î ø ï�m øAù u=¢P(6mòFt mNï î ¶ ù mfu ò ñ î q}ï�m � ï�(6m ø o +-mzq}ï,m7' o q ò î ) ð ¢ ( î ï�m ù qxï,'�( î ò ðXo y + ù (6):. ñ ï,m&ï�(�w o ø î ò +-)/. ñ ï�m �
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� ïVu o î (sq}ï ñ î � o ) t q}ïr( o )/q:q}ï#��q}ï�m ³ '�w-)xï î msq}ï�mHu-q ñ ms' ò ð¥ð�ñ + ù ð ï�+!( ñ (6)/q:)/m ù m�u ò ñ î q�� o + o q G mNïvm ò +�(q}ï,m � £e�r�5þ o )/mQq o ' ò q:q o t�ò î o (6) ò + »&¼3½�¾�¿so � o )M(Qq}ïH'�w ò ) ��ø ïHq o u-q ñ m y�î o + ø ï�épï � ) t ):q/):( ù . ñ�o +!( 0 q oøAù�³ +�):(6) ò + ø ï,m&u o î (6):' ñ qxï,m ��� � ù ( o u�ï ø ïh� o t î ):' o (*) ò + ø ï,m � £e��øAù�³ +-)M( ø ï,m&' ò +�(Nï,+Aï ñ î m ø ï � ï�(6m�� ø ï � ï�(*mt � ø ï ðRñ ò +-m�� ø � ù qxï,'�( î ò +�mQm o +�mQu ò ñ î o#ñ ( o +�(7) ð u ò mNï î . ñ ïHqxï,m ò#t�� ï�(*m î ï,' ò +-m�( î ñ ):(6m o u-u o î (6)xï,+-+Aï�+�(ï � ',q ñ m*) ¶ ï ð ï,+�( 0 q�� ñ + ò ñ q�� o#ñ ( î ï ø ï�mr' ò +�(óï,+�ï ñ î m �h£ �Ëï,m�( øAò +�' 0 q�� ñ (6):q/)/m o (óï ñ î ø ï øAù�³ +-) î 'Èï�. ñ ïm ò +�(vqxï,m ð�ñ ò +-m���qxï,m ù q}ï�'�( î ò +-m�ï�(rq}ï,m � ï�(*m t 0 ( î o"¶ ï î m ñ +Aï ø ï î +�) ¢Èî ïNu-w o mNï ø �5) ø ï,+�(6) ³ ' o (6) ò + ø ï�mòFt�� ï�(*m6ï�( ø ï?u î ù m ù qxï,'�(6) ò + ø ï,m ù ¶ ù +Aï ð ï,+�(*m,��ï,+«u î ù o#ð t ñ qxï ø ïH( ò ñ (óï o + o q G mNï ø ï?u-w G m*):. ñ ï �� q�ï,m4(�u o î � o )M(óï ð ï�+!(�u ò m*m*) t q}ï ø ïd' ò�ø ï î ñ +Aï o + o q G mNï ø ïdu-w G m*)/. ñ ï ø o +-maq��Ëï,+ ¶ ) î ò +-+Aï ð ï�+�(»&¼ 	�
� ¾ ��£ ï,u�ï,+ ø o +�("��q}ï ðNo +�. ñ ï ø ��)/+�(óï î o '�(6) ¶ )M( ù¥ø ïN'öï�(4(óïN):+�(óï î � o 'Èï î ï�+ ø ø ) � '�)/qxï�qxï ø�ù ¶ ï�q ò u Hu=ï ð ï�+!( ø ïx'Èï;' ò�ø ï ø � o + o q G mPï �h� � ñ (6):q/)/m o (6) ò + ø � »&¼ 	�
� ¾ ï�m4( øAò +�' î ï�' ò ð¥ðNo + øAù ïNm ñ î ñ +d' ò�ø ïø � o + o q G mPï ³ + o q/):m ù � ¶Po q/) øAù ï�(S'öï î (*) ³pùP�� ù + ù î o qxï ð ï,+�("��q}ï ø�ù ¶ ï�q ò u�u=ï ð ï�+!( ø � ñ +�ï o + o q G mPï�ï,m�( ð ï�+ ù¦ø o +-mvqxïx' o ø î ï ø ï 	(£�£ ¥ �h� ï�m� £�� +�� ù ( o +�(�q:)/m4) t qxï,m,�$u ò ñ î q���)/+-m�( o +�(,��. ñ � 0 ( î o"¶ ï î mzq��Ëï,+ ¶ ) î ò +-+Aï ð ï�+!( »&¼ 	�
� ¾ �-):q�ï,m�(S+ ù 'öï,m*m o ) î ïø ïru î ò�ø ñ ) î ï#� 0 u o î (6) î ø � »&¼ 	�
� ¾ � ø ï�m ³ '�w-)xï î m 	&£�£ ¥ R qxï,m õ ( ñ u-q}ï�m p øAò +�(�qxï,mS' ò +�(óï�+Aï ñ î m�) ø ï,+ H(6) ³ ï,+�(Sq}ï,m7u o î (*)/' ñ q}ï,m7mPï,q ò +�q}ï,mz' î ):( ¢Èî ï,m øAù�³ +-)/mzu o î q�� ñ (6)/q:)/m o (óï ñ î �£ ï�u=ï�+ ø o +�("�h'öï,mv' î ):( ¢Èî ï,m,�^. ñ ) øAù�³ +-)/m4mNï,+�(�q o � o#� ò + ø�ò +�(Vq}ï,mru o î (*)/' ñ q}ï�mGm ò +�(V) ø ï,+�(6) ³pù ï�m,�A+�ïu=ï ñ�¶ ï�+!(fu o m¨M�( î ï?) ø ï,+�(6):. ñ ï,mzu ò ñ î ( ò ñ (óï,mzqxï,m o + o q G mNï,m ø ï?u-w G m*):. ñ ï>. ñ )Zm ò +�( o�ñ u î ò y�î o#ð¥ð ï ø ïq��Ëï � u ù î )xï,+-'öï »&¼3½�¾�¿ ��£ w o . ñ ï y�î ò ñ u�ï ø ï�( î o"¶Po )/qhmPï øAò ):( øAò +-' ø ï øAù�³ +-) î ø ï�mr' ò ñ u ñ î ï,msm ñ î q}ï�m¶#o î ) o t q}ï�m ø ):m*' î ) ð )/+ o +�(óï,m8. ñ )¤q ñ )�m ò +�(7u î ò u î ï,m,��ï,+x� ò +�'�(6) ò + ø ï�q��Ëï � ' o ',):( ù9ø ï�'Èï�m7' ò ñ u ñ î ï�m(ï�( ø ïq�� o + o q G mPï ø ï?u-w G m*)/. ñ ïs' ò +-m*) øAù î ù ï �� ï y�î ò ñ u�ï ¥ ò u ø ï7q��Ëï � u ù î )xï,+-'öï »&¼3½�¾�¿ m,�Ëï,m4(8u ò ñ î 'öï,q o ø�ò ( ù(ø � ñ + ò ñ (6)/q�� ¥ ò u  )}ï ï � IFI�¿ � � ø�ò +�(q}ï t ñ ((ï�m4( ø ï�� ò ñ î +�) î ñ +Aï�m�( î ñ '�( ñ î ï�' ò ð¥ð�ñ +Aï 0 ( ò ñ (óï,m9q}ï�m ù . ñ ):u=ï�m�( î o"¶#o )/q/q o +�(�m ñ î q}ïSm ñ � ï�("� o ³ +. ñ ïSq o ' ò ð u o î o ):m ò + ø ï,m o + o q G mNï�m ø ï7'�w o ' ñ +�m ò )M(^� o '�)/q/)M( ù ï �P£ ï,u�ï,+ ø o +�("��'ÈïQ( î o"¶Po )/q ø ïQ(*w ¢ mPï o G o +�(øAù,t ñ ( ù o"¶#o +!(Qq}ï øAù ¶ ï�q ò u-u�ï ð ï,+�( ø ï ¥ ò u  )}ï ï �-q}ï�m õ ( ñ u-q}ï�m ñ (6):q/):m ù m9)/'�) ò +�( ù ( ù u î ò�ø ñ ):(6m 0 u o î (*) îø ï,m � £e�éò � ',)}ï�q/m ï�( o"¶ ï,' ñ + ð ò�ø ñ q}ï>u=ï î m ò +-+Aï,q R m ñ î q o t o mPï ø � � q y ¥ ò�ò q/m »&¼ 	�
� ¾^pSo G o +�(?q}ï�mð M ð ï�mz� ò +-'�(*) ò +-+ o q/)M( ù m9. ñ ï ¥ ò u  )}ï ï?�
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� ¢ mz. ñ ïsqxïH. ñ�o î*ª t ï o#ñ � ñ ( øAù ' ò ñ�¶ ï î (6ï,+ I! FCFC � I#IFI � IFI Q � � ø ïH+ ò ð t î ï ñ#" )/+ ø )/'Èï�m,�-. ñ )¤mNï î ò +�(u î ù mNï,+�( ù m ø o +�m{q o m ñ ):(Nï#�zm ñ yFy ù î4¢Èî ï,+�(aq���ï " ):m4(Nï,+-'öï ø � ñ +2+ ò ñ�¶ ï o#ñ . ñ�o î4ª ¦zq}ï�. ñ�o î*ª ¥ ò u �9£ î �q��Ëï " )/m�(óï,+�'Èï ø ïG'öïGm*) " ) ¢ ð ïr. ñ�o î*ª u=ï ñ (H+ ò ( o#ð¥ð ï�+!(9M�( î ï øAù ¶ ò ):q ù ïru o î q}ï,m�' ò îPî ï�'�(6) ò +-m î o ø ) o (6) ¶ ï,m0 q o¥ðNo m*mNï ø ñ t�ò m ò +%$ �¤£ ��ï�m4( o )/+-m4)&. ñ ïrq}ï�m ð ï,m ñ î ï�m ø ïsu î ù ',):m*) ò + ð ï,+ ù ï,m o�ñ �&²�Ð u�ï î ð ) î ï�+!(ñ +Aïsu î ï ð ) ¢Èî ï ð ï,m ñ î ï?):+ ø ) î ï,'�(óï ø ï?q o�ðXo m4mNï ø ñ«¥ ò u �£ ï?+��Ëï,m�(f. ñ �Ëï,+ I! & ° . ñ ïsq}ïH. ñ�o î4ª ¥ ò u�� ñ ( ø ) î ï�'�(óï ð ï�+�( ð )/m&ï�+ ù ¶ ) ø ï�+-'Èïsu o î £'� ¬ ï�( ��¿ 0¬ ï î ð )/q o t��0£ ñ ( î ïzq}ï7� o )M(h. ñ ïfqxï7. ñ�o î*ª ¥ ò u¥ï,m�(�qxï ø ï î +�)}ï î . ñ�o î4ª øAù ' ò ñ�¶ ï î (©ï�( øAò +�'�. ñ � ñ +N'öï î ( o ):++ ò ð t î ï ø ïSmPï,m9u o î o�ð ¢ ( î ï�m�+�� ò +!(9u o mï�+-' ò î ï ù ( ù ð ï�m ñ î ù m o�¶ ï,'Su î ù ',):m*) ò +���m ò + ù ( ñ ø ï®ï,m4(9' o u-):( o q}ïu ò ñ î ð ï�(*( î ïeï,+ ù ¶ ) ø ï,+-'öï?q��Ëï " )/m�(óï,+�'Èï ø ñ t=ò m ò + ø ï C ) yFy m o�¶Po +�(7( ò ñ (óï ð ï,m ñ î ï ø ) î ï�'�(Nï ��² +bï J ï�("�' ò ð¥ð ï�)/+ ø )/. ñ ù o�ñ '�w o u-)M( î ï I ��qxï t�ò m ò + ø ï C ) yFy m8mNïH' ò ñ u-qxï�( î4¢ mQ� ò î (óï ð ï�+!( o#ñ . ñ�o î4ª ¥ ò u ø o +�mq oÄð ï�m ñ î ï òF m o ðNo m4mNï�ï,m�(z( î*¢ m ù q}ï ¶ ù ï �£ ï?'�w o u�):( î ï øAù ' î ):(Sqxï,m ù ( ñ ø ï�mf. ñ ) ò +�(Su=ï î ð )/m)( ñ m4. ñ � 0 o#ñ ( ò ñ î ø ��w ñ ) ø ï ð ï�m ñ î ï î q oÄðXo m*mPï ø ñ. ñ-o î*ª ¥ ò u¤�Fu ñ ):mAu î ù mNï�+!(Nïzq���)/+�( ù î M�( ø ï7'Èï�(*(Nï ð ï�m ñ î ï ��� ï,m ð ò�ø ï,m ø ïQu î ò�ø ñ '�(6) ò +Äï�( ø ï øAù m4)/+�( ù y�î orH(6) ò + ø ñ . ñ�o î4ª ¥ ò u1mNï î ò +�( ù y o qxï ð ï,+�(�u î ù mPï,+�( ù m �&� � ù ( ñ ø ï ø ñ . ñ�o î*ª ¥ ò u î ù o q/):m ù ï o#ña¥ ï ¶Po ( î ò +��o )/+-m4)�. ñ ïHq}ï�m7q/) ð )M(óï,m ø ïH'öï?' ò q:q/)/m4) ò +�+Aï ñ î mNï î ò +�( t î ) ¢ ¶ ï ð ï,+�( ø ):m*' ñ ( ù ï,m �� ï�m o (*(óï�+�(óï,m ø ñ �3Cf£ ï�(ï,+«u o î (*)/' ñ q/)xï î ø ï?q���ï " u ù î )}ï�+-'Èï »&¼3½�¾�¿ mNï î ò +�(6ï,+-m ñ ):(Nï ð )/mPï,m&ï�+ o"¶Po +�( �
ÎºÍ+* Ï ×¨Ö�,ÈÓ�Ø-,+.©×¨Ö Ø¦× Ô0Ð�×0/1,öÖ323×¨Ó4.©×ÙØ�5 675bÒ98): ; Û=<
� �Ëï " )/m�(óï,+�'Èï ø ñ . ñ�o î*ª ¥ ò u ù ( o )M(�u î ï,m4mNï�+!(*)}ï ø ¢ m I> �CFC � t )xï,+ o�¶Po +�(9m ò + òFt mNï î ¶Po (*) ò + ø ) î ï,'�(Nï6ï�+I! & ° ��£ ï�(*(Nï>mPï,'�(6) ò + ø�ù ' î ):(Sq}ï�m ø ) J ù î ï,+�(6mz):+ ø )/'öï,m7u î ù m4mNï,+�(*)/m �

å@?>æA?Pæ B;÷Eç?9?(í6<içDC�ëiü? 5FE3G çB?6üB24çB<iëHE3G
£©ò ð¥ð ï7)/+ ø ):. ñ ù o#ñ '�w o u-)M( î ï I � ñ +X'öï î ( o ):+�+ ò ð t î ï ø ï ø ) o y�î o#ð¥ð ï�m ø ï ¬ ï G + ðXo +V' ò + ø ñ )/mPï,+�(0 ø ï,m ø ) ¶ ï î*y ï�+-'Èï�m�u ò ñ î q}ï�m*. ñ ï,q:q}ï�mGq o u î ò ' ùÈø ñ î ï ø ï î ï,+ ò î ðXo q/):m o (*) ò +�w o t ):( ñ ï,q:q}ï¥ï,m4(Vm o +-mÄï J ï�(� IFI"î � IFI � � IFI °�� ��� o ³ y ñ î ï î��:I u î ù mNï�+�(óïsq�� ñ + ø ï?'Èï,m ø ) o y�î o�ðôð ï,m �Ðlò ñ î m ñ u-u î ) ð ï î 'Èï,m ø ) ¶ ï î*y ï�+-'Èï�m,�Aq o�ð ù (*w ò�ø ïNq o u-q ñ mrm*) ð u�q}ï ï,m�( ø ïxu ò m4( ñ q}ï î . ñ ïx'�w o . ñ ï�Eï î ð ) ò + y o#ñ '�wAïGu ò m*m ¢ ø ï ñ +au o î (óï,+ o ) î ï ø ��)/m ò m*u-):+{� o ) t q}ï �JI ):+-m*)���q o ' ò +�( î ) t ñ (*) ò + ø ïr'�w o . ñ ïG�Eï î Hð ) ò + ø ñ øAò ñ t q}ï�( ø �5):m ò m4u-)/+1m�� o +-+ ñ q}ï o"¶ ï�'V'Èï,q:q}ï ø ïvm ò +�u o î (óï�+ o ) î ï �Z� o øAù ' ò ñ$¶ ï î (óï ø ñ . ñ�o î*ª t) ð u-q/):. ñ-o ):( o )/+�m*)�q���ï " ):m4(Nï,+-'öï ø � ñ +{m*) " ) ¢ ð ï�. ñ�o î4ª m ò ñ m�u�ï,):+Aï ø ï ¶ ò ) î ø ) ¶ ï î4y ï î 'Èï ø ) o y�î o#ðôð ï �
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åW?PæA?YX ú 83G�ëi?ZC�8;è
êAç[C�ë>ü? 59í k(í9ç
ê]\|g
§ )$qxï�. ñ�o î4ª t ï o�ñ ù ( o ):( ñ +vm*):+ y q}ï�( ø ïW^Z_v¹ Á ¾a`��#q o øAù m*):+!( ù y�î o (6) ò +ru o î ' ò ñ î o +�(^'�w o î*y ù q ñ )WmNï î o )M() ð u ò m*m*) t q}ïP��'öïs( G u�ï ø ï øAù m4)/+�( ù y�î o (6) ò +{+Aïsm,� o u-u�q/)/. ñ�o +!(�. ñ ïrm ñ î q}ï,m øAò ñ t q}ï�(6m ø ïb^Z_G¹ Á ¾a` �c� o +-m'Èï�' o m,�$q o mNï ñ q}ïf� oed ò + ø �Ëï " u-q:)/. ñ ï î q o ø�ù m*):+�( ù y#î o (*) ò + òFt mNï î ¶ ù ï ø ñ . ñ�o î4ª t ï o#ñ ï�m4( ø ïf� o ) î ï o u-u=ï�q0 ø ï,ms' ò ñ î o +�(6m?+Aï ñ ( î ï,m o"¶ ï,'�'�w o + y ï ð ï,+�( ø ïVm o"¶ ï ñ î R ¬ £(õf£ u ò ñ î � ¬ q o"¶ ò î £ w o + y ):+ y õ ï ñ ( î o q£ ñ îNî ï,+�(6ml� p �&� ï�(Nï,q:m^' ò ñ î o +�(*mA+�� ù ( o +!(Au o m ò#t mNï î ¶ ù m 0 q���wAï ñ î ï o '�( ñ ï,q/qxï#�Oq}ï�m^q:) ð ):(óï�m3ï " u ù î ) ð ï�+!( o q}ï�mm ñ î 'öï�( G u�ï ø �5):+�(óï î o '�(*) ò +Ãm ò +�( ù ¶Po q ñ ù ï,m � IFI · � I#IOC � ��£ ï,m�q/) ð )M(óï,m>m ò +�( ø ï�u-q ñ m*)xï ñ î m ò î ø î ï,m ø ïy�î o + ø ï ñ î ï,+ ø ï,m4m ò ñ m ø ï�m�u î ùÈø ):'�(*) ò +-m���q o )/m4m o +�(zu�ï,+-mPï î . ñ ï>qxï�. ñ�o î4ª t o u-u o î (6)}ï�+�( 0 ñ + øAò ñ t q}ï�(ø ï=^Z_v¹ Á ¾a` �

åW?PæA?yå B;÷yüAG�:�ëi<i<içDC�ëiü?�fhgji kf g
� � òFt mPï î ¶#o (6) ò + ø ï�q�� ò m*',):q/q o (6) ò + ø ï,m ð ù m ò +�m T=U ï�( �T U m���ï " u�q/)/. ñ ï�u o î q}ï,m ø ) o y�î o#ðôð ï,môï,+t=ò S (óï ø ïGq o ³ y ñ î ï î$� Q . ñ )�� ò +�(H)/+�(Nï î ¶ ï,+-) î ø ï�mHq/) y +Aï,mS)/+�(Nï î +�ï,m ø ïr. ñ-o î*ª m ��� o ø�G + o#ð )/. ñ ï ø ïr'Èïð ù q o + y ï¨ï,m4(Q' ò ð¥ðNo + øAù ï�u o î q}ï�+ ò ð t î ï ø ïS� o#ð )/q/qxï,m ø ïf. ñ-o î*ª mQ):+!(Nï î ¶ ï,+ o +�( ø o +-m�'Èï,m�q/) y +Aï,m �$² +' ò +$� î ò +�( o +!(Sq�� òFt mNï î ¶Po (6) ò + o#ñ]" u î ùÈø ):'�(*) ò +-m ø ñbð ò�ø ¢ q}ïP�-)/q o u-u o î o�S (z+ ù 'Èï�m*m o ) î ï ø ��)/+�( î ò�ø ñ ) î ï ñ +Aï+ ò ñ�¶ ï,q:q}ïzu o î (6)/' ñ q}ï ø ï ðXo m4mNïSm ñ u ù î )}ï ñ î ï 0 D � �eïmlonep × � IFI"E � ��� +N' o + ø ) ø o ( øAù m*) y + ù6ù ( o )M(�q}ïz. ñ�o î4ª¥ ò u �

åW?PæA?Lö B;÷yçAG!jWq48rC�êAëHE7ç3ý�ç?ZCtsrç
ê�êAëHu�êvExw6çzyFG|{HE3G ê~};çA��C�ëiüzyFG��~�'����� � k�
� ï�mfu o î (6):' ñ qxï,mSu ò ñ î qxï,m4. ñ ï,q/qxï,mSq}ïs+ ò ð t î ïr. ñ�o +!(*)/. ñ ï ø �5):m ò m4u-)/+«� o ) t q}ï�ï,m�(�+ ò +�+ ñ q�m ò +�(�mNï�+]�m*) t q}ï�m 0 q���)/+�(óï î o '�(6) ò +d� o ) t qxï �h� o u î ò (Pï�'�(*) ò + ¯F� ø ï«q���)/m ò m*u-):+`� o ) t q}ï¦ï�m4(ºï,+�(6) ¢Èî ï«m*)Sq o u o î (6):' ñ qxïo u-u o î (6)xï,+�( 0 ñ +1m*):+ y q}ï�( ø �5):m ò m4u-)/+´ï�( ø ï ð )���ï,+�(*) ¢Èî ï>m4)�ï�q/q}ï o u-u o î (6)xï,+�( 0 ñ + øAò ñ t q}ï�( �¤� o u î ò (Pï�'��(6) ò + ¯ � ):+!(Nï î ¶ )xï,+�( ø o +�mSqxïH' o q:' ñ q ø ï?q���)/+�(óï�+-m*)M( ùeø ï?q���)/+�(Nï î o '�(6) ò +xu o î ' ò ñ î o +�(S+Aï ñ ( î ïP��' ò ð¥ð ï�qxï
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ð ò +�( î ïGq�� ù . ñ-o (6) ò + IF�MI�E��e� oN¶#o q}ï ñ î ø ï ¯@� u ò ñ î ñ +��Eï î ð ) ò +{u=ï ñ ( øAò +-'jº�( î ïv' ò +�( î o )/+�(óï�ï " u ù î )°�ð ï�+!( o q}ï ð ï�+�( �I )/+-m4)���q}ï�m ¶Po qxï ñ î m ¯@� u ò ñ î q}ï�m�. ñ�o î*ª m t ï o#ñ]" ø ï>'�w-) î o q/)M( ù y o�ñ '�wAï R ¯@�» ` p ï�( ø î ò )M(óï R ¯@�» ß p ò +�(u ñ º�( î ï ð ï,m ñ î ù ï,m 0 q�� o ) ø ï ø ï,m î ù o '�(*) ò +-m¼!½�¼¿¾-À ¹ÂÁ�»�Ã U ¾AÀ Ä �Ä R�î$�:I pòF q�� ù ( o (?):+!(Nï î ð ùöø ) o ) î ïGu�ï ñ (Vº�( î ïVm ò ):( ñ +�u-w ò ( ò +Um ò ):( ñ + t�ò m ò +ÅÃ U ��� ��)/+�(óï î � ù î ï,+-'öïôï�+�( î ï�'Èï�mø ï ñ]" ' ò +�( î ) t ñ (*) ò +-m;' ò + ø ñ ):( 0 ñ +Aï o m�Æ ð ù ( î )}ï ø o +�m«q o ø )/m�( î ) t ñ (*) ò + o + y ñ q o ) î ï ø ï,m«. ñ�o î*ª m tu î ò�ø ñ )M(6m,� øAò +!(>q�� o#ð u-q}ï ñ î ï,m�( î ï,q:) ù ï 0 ¯F�» ` ï�( ¯@�» ß ��� ï,m ð ï,m ñ î ï�m ø�ò +-+Aï�+!( ¯@�» ` Æ È$ÊÈÇ#È¿É ½ UËÊ UËÌ�Í¾ UËÊ UËÌ®Ì
ï�(

¯F�» ß Æ�Î�È�Ê5ÈFÈ&Ï ½ UËÊ U®Ð®Ñ¾ UËÊ U®Ð®Ñ �
IFI! � ILÒ#¿ � ILÒ$I � �F' ò + ø ñ ):m o +�( 0 'öïS. ñ ïWÄ�` o u�u o î (*)}ï�+-+Aï 0 ñ + øAò ñ t q}ï�( ø ��)/m ò m*u-):+ï�(FÄ ß 0 ñ +«m*):+ y qxï�( �

ÎºÍNÌ ÏúÒ Ó ×¨ÖÔ5Õ8�×�,ÈÓ�Ø-,�8�×W.Z23× Ø¦× ÔÈÒ Ó Ò�Ö3Ö;× Ø45 ; Û=<
Ö +AïG� ò )/mfm ñ u-u ò m ù ï�q��Ëï " )/m�(óï,+�'Èï ø ñ . ñ�o î*ª ¥ ò u¤� ò + ox¶ ò ñ q ñ ï,m4(*) ð ï î m o¦ðNo m4mNï ��£ ï,q/qxï�� ',)^u�ï ñ (º�( î ï ù ¶Po q ñ ù ï ø ï ðXo +-) ¢Èî ïN)/+ ø ) î ï,'�(Nïx' o î q}ïx. ñ�o î*ª ¥ ò u���' ò ð¥ð ïX( ò ñ ( o#ñ ( î ïN�Eï î ð ) ò +���)/+�(óï î ¶ )}ï�+�(ø o +-mGqxï,m>' ò îPî ï,'�(6) ò +-m î o ø ) o (6) ¶ ï,m ø � ñ + y�î o + ø + ò ð t î ï ø ïNu î ò 'öï,m4m ñ m �[I ):+-m*)���q o�ðXo m*mPï ø ñ t�ò m ò +$ ï,m�( o¿× ï,'�( ù ï ø � ñ +Ã(óï î ð ï«' ò îNî ï,'�(6):�f)/+ ø ñ ):(Vu o î ø ï,m t=ò ñ ',q}ï�m ø o +-m�m ò +`u î ò u o y o (óï ñ î �A(óï�q7. ñ ïî ï,u î ù mPï,+�( ù m ñ î q o ³ y ñ î ï î��5î��I q�� ò î ø î ï ø ïsq�� o î t î ï#�-q o ðXo m4mNï ø ñ $ m���ï " u î ) ð ï?' ò ð¥ð ïG¦

Ø ×Ù Æ ¼ ×É]Ú Á¿ÛoÜ9ÝËÞµß ×cà Ù R�î$�ÈÒ p
òF�ÛoÜ ï,m�(xq o ' ò +-m4( o +�(óï ø ï�' ò ñ u-q o y ï ø ïOápï î ð )z. ñ ) ¶#o�ñ (ac Ê c!â&âeãtä%åKc È ¾ Ð ��ïml ¾ × p�æ � I!Ò � �9² +u ò ñ m*m o +!(Vqxï,m>' o q:' ñ q:m 0 q�� ò î ø î ï I ��q o u î ):mNïºï�+d' ò ð u�(Nï ø ï�mG' ò îPî ï�'�(6) ò +-m î o ø ) o (6) ¶ ï,m�ï,+�( î o¿ç +Aï ø ï�m(óï î ð ï�mzm ñ u-u�q ù ð ï,+�( o ) î ï,m ø o +-mzq���ï " u î ï,m4m*) ò + ø ïsq o�ðNo m*mNï ø ñ $ . ñ ) ø ï ¶ )}ï�+!( o q ò î mH¦

Ø ×Ù Æ ¼"×É Ú ÁeÛoÜ9ÝËÞèß ×�à Ù ¹�c ÎÃÄbé ¾ R�î$� î p
òF�Äbé ï�m4(�q o m ò ðôð ï ø ï�mS' ò +�( î ) t ñ (*) ò +�m ø ï,m t�ò m ò +�m®ï�(z�Eï î ð ) ò +-m �� o ' ò +�( î ) t ñ (6) ò + ø ñ ï o#ñ . ñ�o î*ª ¥ ò u«m,�Ëï " u î ) ð ï 0 q�� ò î ø î ï I ' ò ð¥ð ïv¦

Äbé  $ç å Æ�Î ã Û¶Ü�Ø × $ç åÏ Ú ÁSê × ��ë ß × à Ù R�î$� � p
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o q ò î mQ. ñ ïs'Èï�q/q}ï ø ñ t�ò m ò + ø ï=ìS) yFy m&ï,m4(s¦
Äbé!í ÕÈîHî�ï Æ�Î cFc ÛoÜQØ ×ð³ñ+ò Ý × à ÙÁ¿É Ú ÁSê × ó ß

Ø ×í Õôîaî�ïØ ×ð R�î�� ° p
£ ï,mf' ò îNî ï,'�(6) ò +-m øAù u�ï,+ ø ï,+�( ø ïsq o ðXo m*mPï ø ï>q o u o î (*)/' ñ q}ï?) ð u-q/):. ñ ù ï ø o +-mSq o t=ò ñ ',q}ï�ï�(�):+�(óï î �¶ )}ï,+�+Aï,+�( ø ï�� oed ò +;. ñ�o ø î o (*)/. ñ ï�u ò ñ î q}ï ¥ ò u¦ï�(7q ò y o î )M(6w ð )/. ñ ïzu ò ñ î q}ï´ìS) yFy m �#I )/+�m*)��Wq}ï�m ðXo m*mPï,mø ñ $ � ø ñ . ñ�o î4ª ¥ ò u�ï�( ø ñ t=ò m ò + ø ï=ì�) y#y m7m ò +�( î ï�q/) ù ï,mzu o î q o î ï,q o (6) ò + î��5î ��'Èïs. ñ )&u=ï î ð ï�( ø ï' ò +�( î o ):+ ø î ïHq oÄðNo m4mNï ø ñ . ñ-o î*ª ¥ ò ubï,+{' ò +-+ o )/m4m o +�(Sq oÄðXo m*mPï ø ñ $ �� ï,m ð ï,m ñ î ï,m î ù o q/):m ù ï,m o#ñ�&²8Ð ï�( o#ñ u î*¢ m ø � o#ñ ( î ï,m©ï " u ù î )xï,+-'öï,m R�£'� á�� ÖFI9Ò � £'� ì § � £ ì I´õFö � £7£ á õ p ï�+ I! & � � I!Ò&Ò � ò +�(u=ï î ð )/m ø ïsu ò mPï î ø ï,mSq/) ð )M(óï�m9m ñ î q oÄðNo m*mNï ø ñ . ñ�o î4ª ¥ ò u o"¶Po +�(zm ò + òFt mPï î ¶#o (6) ò + ø ) î ï�'�(Nï�¦Ø  �ç/å Æ c!ä Ï@÷ cFc!½ Ì�Í¾ Ì�ø
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ixN5] UTS N^] d P Y U N kOk N^] R N k d i d ]�]�N RTU�a�UTdZS�ÑÒ V o S g d kO[ ]�g5N^] z k|{ d [ R N R N^]R V LTL g^N^] RTU Ï ÖxZ ø ixN5] UTS N [ LTR [ S N5P Y N ù N Y dMUbÒ N5Ð d Y S V L h�Ù�N Y�Y Ni d ]�]�NQN5] Y dZU+p V UTS�R { � U [ N5] Y�[ i3g^N z� �Z� � ê y z�{}| í �Lä~���NX ÷ �,�N���jü5ã ø Û?hY� ù
n¹dZL ] k N^]Ei d P�� [ L N^]�� dZRTS V L [ acU N5] Y N kOk N^] acU N k N Ò N5Ð d Y S V L V U k N Ï ì¹Ù Ø k d o S V RTU P Y_[OV LÕR N acUedZS�ÑÒ V o ]�N Ô¥d [qY o S [OV S [XY d [ S N^i3N L Y o dZS [ L Y N S�d P Y�[OV L.Ô V S Y N ØMR V L P o dZS o S V R?U P Y�[OV LJR N o d [ S N^]5h~� UQÒ N1Ð d Y S V L�Øk N5] o d [ S N^] Í ÎÍ ] V L Y o S V R?U [XY N^] p�U ] Y N dZU)R N5]�] U ] RTU ]�N U [Xk N^]�]�N L Y�[ N kXk N5ixN L Y o dZS�Ô³U ] [OV L)R N acUedZS�Ñ ] ø û·Êû ù o k U Y7�ZY acU N o dZSAÔ³U ] [OV L`R N r k U V L ]^h�Ö L N × N Y Ø k d o S V\p d pT[OkX[XY g o V UTS¹acU { UTL o dZS Y_V L`R NQ] d Ð\N UTS��N^i o V S Y N UTL N Ô³S�d P Y�[OV L�����R N k|{}[ i o U k ] [OV LxRTU � dZRTS V L��S� N^] Y R V LTL g5N o dZS k d�Ô V L P Y_[XV LÕR N¹] Y S�U P Y UTS N\e�u�� ë ���J�7� õ ì�h Ï dÕÚerZUTS NxÛ?hY�,i V L Y S N a�U { z r\S_dZL?R�� ø P d ] RTUbÒ N5Ð d Y S V Lyù�Ø k d%R N L ] [XY g R N o dMS Y_V L N5] YR V i [ L g5N o dMS k N^] acUedMS�Ñ ] R NJÐ d k N L P^N Ød kOV S ] acU { z o N Y_[XY � ø P d ] RTU Ï ì¹Ù ù�Ø P^N] V L Y~k N^] r k U V L ] acU [P V L Y S [Op U N L Y.k N o k U ]^h Ï d o S V RTU P Y_[XV LfR N o d [ S N^] Í ÎÍ�dZU Ï ì¹Ù!]�N S�d z �-� û S g d kO[ ]�g5N o dZSjÔ³U ] [XV LfR Nr k U V L ]^h

���u� F+( Ó $t# �k��$ &]�w��$�����$ &%$ /5( Ó (�#�#$ &]� �+*�� (�GJ$�� /5$ &]�H��$��x�
��$��.���¡ k¢�£¥¤

Ï N5]
P dZS_d P Y g S [ ] Y_[ acU N^] RTU Ï ìAÙ P V LTRTU [ ]�N L Y z UTL N o k U ] r\S�dZLTR N k U i [ L V ] [XY g�N Y z U?L N o k U ]ª� dZU Y Ng L N S�r [ N RTdZL ] k N�P5N L Y S N R NÓi d ]�]�NZhe� P5N Y�Y NÓg L N S�r [ N Ø k d ]�N5P Y�[OV L N�ý3P d P5N R N o S V RTU P Y�[OV LWR N o d [ S N5]Í ÎÍ N^] Y R N k|{}V S�R?S N R NP�&ã&ã � Ä � �µÛ\Û � ] V\[qY o k U ] R N R N U v V S�RTS N^] R N r\S_dMLTR N U?SjdZU=R N5]�] U ] R NJP^N kOk N RTU
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Top-Quark Mass   [GeV]

mt   [GeV]
140 160 180 200

χ2/DoF: 9.2 / 10

CDF 170.1 ± 2.2

D∅ 172.0 ± 2.4

Average 170.9 ± 1.8

LEP1/SLD 172.6 +  13.2172.6 −  10.2

LEP1/SLD/mW/ΓW 178.9 +  11.7178.9 −   8.6

�Z����� Û?hnû ��³b	 ¦þ��£J£r� � 	 £��e���e¯µ�¶�#�o¯°� � ����¨]� �=�#�¶¯°� � �S���!�=�e¨8´©¨~�e�7µfÌ 	 §|ªè§�����£J¡®� � §J�·¶�¸§¸0¹�e¹
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¿�À3Á�Â Û?hY�ÄÃaÅ 		ÆrÇÉÈ5Ê|		Æ�Ë¨ÌÎÍÉÈ�ÏwÐ�ÇÉÈ�Ð¨Ï7Ì�Ë,Ð�ÑÒÏ�		È 		Æ>Ë¨ÓÉÈ}ÌÉÏ � Ê3ÆrÓÔÑ�Õ,Ï)� Ì!ÖA×ÔØ ³ÚÙ:Û-Ü ¶EÝ Ñe		Ð0ÏPÞ(Ì � 	 � ÌÉÆ�ÈÈ�Ï[Õ,Æ�Í f ÓÉÏ7Ó � õ í ���-� õ¬ß Ì�à õÄá j·â Õ�ã0Ì¬Ë¨ÌäÍ¬Õ§åÉÍ�ÇÉÊ(ÍäÍ�ÌäÍ·Ï7Ì}ÑÒÏ7ÓäÍ�ÌÉÆ�È:Ì�ÞæÕ f Ï[Õ¨ÇÉÈ5Ê|		Æ � Ë â ÓÉÆrÌÉÏ�ç,ÊèÌÎË,Ð�ÑÒÏ_		È§		ÆÌ � Ñe		ÏwÈ:ÓäÌéÑ�Õ,Ï�Þ(Ì·Ñ�Õ,ÏwÈ§		Æ á j·â Õ�ã0Ì�Ë¨ÌäÍÕ		Ï[Ë�		Æ�ÆrÓäÌäÍ�Ë�		Æ�ÆrÌ�ÞæÕ<Ë¨ÌÉÆ�ÍÉÊ3È}Ó�Ë¨ÌêÑÒÏ_	,åäÕ§å�Ê3ÞëÊ3È:Ó \ �u�� ë ���J�ä� õ ì ÌÉÆf 		ÆrÇÉÈ�Ê|		ÆìË¨ÌÄÞæÕ8ÆÒÕ,È5Ð0Ï7Ì.Ë,Ð�Ñ�Õ,ÏwÈ 		Æ á j Õ�Í�ÌäÇÉÈ5Ê|		ÆíÌ g ÇEÕ¨ÇäÌ�Ë â Ê3Æ�È}ÌÉÏ[Õ¨ÇÉÈ�Ê|		Æ1î�Õ§Ë,Ï_		Æ�ïèî�Õ§Ë,Ï_		ÆaÍ â Ì[ãðÑÒÏwÊ � ÌÕ,ÞO		Ï7ÍñÇ�	 �Q� ÌÎòeóªë �eôE� õCõ ö ìªíø÷ �äù úüû \ ��ý� ë �!ôä�ä� õ ì[\ �Éþú ë � õ �ä� õ ì§ÿóªë ��� õ ö ì�� �!ô � � õ
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Ò N1Ð d Y S V L heÖ L o S N LedZL Y N L P V i o Y N k d k U i [ L V ] [qY g o S g1Ð U N kOV S ] R N k d o S N5i [ á^S N o � d ]�N Ø � � Ô V\[ ] o k U ]g k N1Ð\g5N a�U { dZU)Ò N5Ð d Y S V L�Ø k d o S V RTU P Y_[OV LÕR N o d [ S N5] Í ÎÍ N^] Y N L Ð [ S V L Y S VZ[ ]�i [OkXk N Ô V\[ ] o k U ] [ i o V S Y dZL Y NdZU Ï�� Ù ê U?L N p V UTS�L g5N R N o S [ ]�N R N R V L?L g^N5] dZU Ï�� Ù0P V S�S N^] o V LTR?S_d z k d o S V RTU P Y_[XV L R N R [ vdZLTL g5N^] dZUWÒ N5Ð d Y S V L hÏ d ] Y d Y_[ ] Y�[ acU N R [ ] o V L [XpTk N3N L g5ÐZg L N5ixN L Y ] Ò V o ]�N S_d`R V L P Y S�á ] [ i o V S Y dZL Y NMh Ï N^]Q] Y S�d Y g r [ N5]R { dMLed k	� ]�N.]�N S V L YvY S�á ] R [	
 g S N L Y N^] R NjP5N kXk N^]�i [ ]�N^]�N L o k d P^N dZU)Ò N1Ð d Y S V L hsÙ�N^P [ N^] Y R { dZU Y dZL Y o k U ]Ð S�d [ acU N~P V S�S g k d Y�[ Ð\N5ixN L Ytk d ]�N5P Y�[OV L N��3P d P^N RTU o S [ L P [ o d k¨p S�U [qY R N Ô V LTR ø o mqp N Y ] ùEL { dZUTr i3N L Y Na�U N R { UTLQÔ¥d P Y N UTS ���-� o dZS�S_d oTo V S Y dZUQÒ N5Ð d Y S V L h Ï N^] kOVMY ] R { g5ÐZg L N5ixN L Y ] Í ÎÍ ]�N S V L Y R V L P o k U ] o UTS ]N Y P V L?RTU [ S V L Y z UTL N [ L P^N S Y_[qY UTR Nj] Y d Y�[ ] Y_[ acU N Y S�á ] Ô¥d [OpTk NA] UTS k d i d ]�]�N RTUWacUedMS�Ñ�Ò V o hsÙ�N k dJS N^] Y NP^N o N L?RedZL Y UTL NJi3N^] UTS N R [ �3P [Xk N ØyR { dZU Y dZL Y o k U ] R g kO[ P d Y N acU N k|{}V L ÐZN U Y d Y�Y N [ LTR?S N UTL N o S g5P [ ] [OV LNÉv Y S  i3NZhn¹dML ] k d Ð V\[ N]s S V�� d k NÉt acU N=P V L ] Y_[XY U N k NWP dZLed k s k N o Y_V L�mqp N Y ]:t Ø k N5] R [ �3P U kqY g^] o S [ L P [ o d k N^] z] UTS i V L Y N S ] V L YvkO[ g^N5] dZU,Ô¥d [XY acU NêÃ Y_V U Y N^] k N5] o dZS Y�[ P U k N^] R N k|{ g5ÐZg L N5ixN L Y L Nv] V L Y o d ]�i3N^] UTS g5N^] ø L N U Y S [ L V ø ] ù�L V LxR g Y N^P Y g ø ] ù�ù �Ã [Ok N^] Y L g5P^N^]�] d [ S N R { d ]�] V P [ N S P V S�S N^P Y N^i3N L Y o dZS o d [ S N^] ø o ù N Y o dZS Y S [ o k N Y ] ø Ò V o ù k N5] p N Y ] R Nk|{ g Y d Y ÚeLed k d�ÚeL)R N S g R?U [ S N k d P V i pT[ Led Y_V\[ S NZh �Ã k d i3N^] UTS N R N k d i d ]�]�N RTUfÒ V o L g5P^N5]�] [qY N UTL g Y d kOV L?LedZr N RTUbR g Y N^P Y N UTS.dZU i  i3N L [ Ð\N dZUacU N k d o S g5P [ ] [OV L,R N k d ixN5] UTS N acU N k�{nV L ÐZN U Y N 
 N^P Y U N S �Ã [Ok N^] Y�p N dZU P V U oQo k U ] R [ �3P [Xk N R N�i3N^] UTS N S k N5]8P dMS_d P Y g S [ ] Y_[ acU N5] R { UTL o dMS Y_V LJacU N R { UTL k N o Y_V LV U o � VZY�V L�Ø P dZS k N^] o dZS Y�V L ]t]�N S g1Ð á k N L Y ] V U ] Ô V S i3N R N p N Y ] RedML ] k|{ d oTo dZS N [XkOk dMr N �Ã k N o S V P5N^]�] U ].g Y U?R [ g L { N^] Y o d ] o S V RTU [XY~[ ] V\k g^i3N L Y Ø k|{ g5ÐZg L N5ixN L Y P V i o k N Y~[ L Y g r\S�dZL Y g r·d k N��ixN L YAk N^] dZU Y S N^] o S V RTU [XY ] R N k d P V\kOkX[ ] [OV L ø g5ÐZg L N5ixN L Y ] V U ]�� p�d P5N L Y ù�Ø k N^] [ L Y N S�d P Y�[OV L ] dZR?R [ �Y_[XV LTL N kOk N5] ø N5]�]�N L Y_[ N kOk N^i3N L Y R N pT[ d [ ]Ei [ L [ i U i Ø ) â�� ù hÏ d P V i o S g5�TN L ] [OV L R?U R g Y N^P Y N UTS N5] Y o S [ i V S�R [ d k N o V U?SÓR V i [ L N S P^N^] R [ �3P U kqY g5]JN Y S g RTU [ S N k N5]N S�S N UTS ]~] � ] Y g^i d Y_[ a�U N^]j] U?S k d i3N^] UTS N R N k d i d ]�]�N RTUfÒ V o h Ï N Ò N1Ð d Y S V L N Y ]�N^] R g Y N^P Y N UTS ] Ø N LV o g S_d Y�[OV L�R N o U [ ] o k U ] R { UTL N R g^P^N LTL [ N Ø V L Y U?L N kOV LTr\U N UTSJR { d Ð dML P^N%] UTS P^N o V\[ L Y h�Ù V ixi3N�P5N] V L Y
k N^]ªN S�S N UTS ]w] � ] Y g^i d Y�[ acU N^] acU [ R V i [ L N S V L Yªk d i3N^] UTS N R N k d i d ]�]�N R?UxÒ V o dMU Ï�� Ù Ø P5N kXk N���P []�N S�d=R { dZU Y dML Y o k U ] o S g^P [ ]�N acU N k N R g Y N^P Y N UTS ]�N S_d i [ N U vbP V i o S [ ]5h�Ö L P V L P k U ] [OV L�Ø k N Ï�� Ù L NY_[ S N S�d o d ] [ i3ixg R [ d Y N^i3N L Y o dZS Y�[ R N k|{}[ i o V S Y dML Y NA] Y d Y�[ ] Y�[ acU N R [ ] o V L [XpTk NMhRvV U ]ªÐ\N L V L ] R N R g^P S [ S N k d o S V\p?k g^i d Y�[ acU N o S [ L P [ o d k N R N L VZY S NA] U+p N Y h Ï N^]wP�� d o [qY S N^]�] U [ Ð dZL Y ]] { d Y�Y dZacU N L Y dZU P^× UTSvRTU o S V\pTk á ixN.N Y Ð V L Y UTL z UTL=R g1Ð\N kXV oTo N S k N^]l] Y S_d Y g r [ N^]vN Y¹k N^]vixg Y � V R N5]N^i o kOV�� g5N^] o V UTS�S N k N5ÐZN S k N5] R g Ú ]t] V U kO[ r\L g5]�P [ � R N^]�] U ]5h
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Ï@?BADCFEHG�GFIB?�AKJBELGNMO?BGNPF?�AKCRQLG�ATS	?BA �VU n GF?WAOEHGXMTYRQLADCFZ\[]?BJ�MO?B^_?BGXMD? v YFS	EHZ	M`QLaFS\?�ABb n QLGFAKS\Qc^d?�AOPF[]?E-VePFG&^  ^_?fEHa p ?�Mg[]?BJBELGFA]MO[OPFZhMiY�?BP�MjQkYFYRQL[�M`?BG�Z\[ml(YFS\P�AOZ\?�PF[OAnaRQLGFoNPF?�A ø EHP&J�EHGXM`?�GF?BPF[]A ù�Ø Z\SW?BA�MGFIBJ�?BAOAOQLZ\[]?jCqprELYsI�[O?B['PFGF?gZ\C�?BGXM`Z Ú JtQkMOZ\EHG(CF?BAuEHa p ?�M`A�b Z Qk[uSvQfA]PFZ	MO? Ø C�?BAuJB[]Z	M á [O?�AwCF?gA]IBS\?�J�MOZ\EHGxA]EHGXMQLYFYFS	Z\oNPFIBAyQLP v EHa p ?�MOA'Z	CF?BGXM`Z Ú IBAz?�G Ð PF?{CF?m[]IBCFP�Z\[O?{S|p}Z\^_YRQLJ�McCFP aF[OP�Z	MVCF? Ô EHGFC YF~X��A]Z\oNPF?kb Ö G Ú G ØS\?BA p ?�M`AnS\IB�L?B[OA]�g?�MgS	?BA p ?�M`AiaeC�EHZ Ð ?BGXM  MO[O?�JBQLS\Z	aF[OI�AiQ Ú GeCF?�^_?BAOP�[O?B[nYF[OI�JBZ\A]IB^_?BGXMjSvQ ^fQkAOAO?fCFPo�PFQL[ ÑfÒ EHYqb Ù ?_AOEHGXMmJB?BAmYF[OE�JBI�CFPF[]?BA Ø oNPF?_GFEHPFAmQ Ð EHGFAmZ\^_YFS\I�^d?�GXM`IB?�AuAOEHP�A Ô EH[]^d?jCqp s:� S\� Ò E�EHS\A tø Ô EH[]^fQkM�YRQL[�M`Z	JBPFS	Z\?B[�CqprQLS	�HEH[OZhM`~F^_?zYF[OELYF[O?'lnS|p}?BG Ð Z\[]EHGFGF?�^d?�GNM��c���T����� ù�Ø oNPF?'ABprQkMOM`QLJ�~F?ulnC�IBJB[]Z\[]?JB?{J�~RQLYFZhM`[O?kb
����� F��·�D�����J�HGñ�z���z� �z���D� �.� ���É��� �z�
�@?BA�I��HIBG�?B^_?BGXM`A( ]¡ �P�M`Z	S\Z	AOIBA�CFQLGFA�JB?�MOM`?�QLGRQkS	��AO?¢EHGXM I�MOI£Y�[OE�CFPFZ	MOA Q��L?BJ£SvQ&�H?�[OA]Z\EHG�¤ � b � bh¤Cqp¥�c���D���D�eY�EHPF[zS\? s�� EH^_? n QkM�Q Ù ~RQLS	S\?BG��H? t b Ù ?BAwI��HI�GF?B^_?BGXM`A'EHGXM'I�M`In�LIBGFI�[OIBA'Qt�H?BJg¦5J�§êR'� Uo�P�Z¨?BA]M{PFG¢�HI�GFIB[OQkM`?�PF[©AOZ	^iPFSvQkGNMwS\?BAuY�[OE�JB?BA]AOPFA p PFA]o�Pªp¥QLP£AO?�JBEHG�C�EH[]CF[O?gC�P�CFI��H?�S\EHYFY�?B^_?BGXM{Y�?B[ �M`PF[]aRQkM`Z Ô§Ø ?�G�M`?�GRQLGXMzJBEH^_Y�MO?'CF?�Ac[`QLCFZ\QkM`Z	EHGFAWCRQLGFA«S\?BA«I�M�Q¬M`A Ú GFQLSª?�McZ\GFZhM`Z\QLS|bX�¨p}~RQLCF[]EHGFZ	A`QkMOZ\EHG�?�McSvQAOZ\^nPFSvQkMOZ\EHGgC�?BA«I��HI�GF?B^_?BGXM`A«AOEHPFA � p QLJ�?BGXM`A�AOEHGXM�[OIBQLS\Z	AOIBA�[]?BAOY�?BJ�M`Zh�H?B^_?BGXM�l{Sp¥QLZ	CF?cCF?�A«YF[]EH�H[`Qk^d^_?BA®{��¯L°]À3Á@�±¤ Û,� �@?�Mu²0À´³u³yµ �h¤ ÛH¶ �b Ù ?BAVI��HI�GF?B^_?BGXMOA'Gqp}Z\GFJ�S\PF?�GXMyJ�?BY�?BGFCFQLGXMwQLP�JBPFG ?B^_YFZ\S	?B^_?BGXMcCF?�AI��HI�GF?B^_?BGXMOA ø s YFZ\S	? � P�Y t ù ?�M'A]PFYFY�EHAO?�GXMwPFGF?{�HI�EH^dI�M`[]Z\?uYRQL[ Ô QLZ	MO?uCFP CFI�MO?BJ�MO?BPF[ � Ò � �jâ bÒRyELPFAyC�Z\A �YsEHA]EHGFA©CF? � � � ¤ Ü\Ü I��HI�GF?B^_?BGXM`A©  ¡  Ø AOELZ	MuPFG�?gS\PF^_Z\GFELAOZ	MOImZ	GXM`IB�L[OIB?gC�?_·k¸ �d¹�ºs» ô ø Ü p EHPF[]A©l�aRQLAOA]?S\PF^_Z\GFELAOZ	MOI ù�Ø AO? CFIBA]Z\GXM`I��H[`QkGNMfCRQLGFAjM`ELPFAdS	?BA_JtQLGFQLP v CFZ\A]YsELGFZ\aFS	?BAjl£S|p}? v JB?�Y�M`Z	EHG¼C�P+JtQLGFQLScM`EHP�M~RQLCF[]EHGFZ\oNPF?kbT Z	?BG½oNPF?�Sp¥QLJ�M`PF?�S\S	?¾�H?B[]AOZ	EHG¿Cqpr�c���D�����=AOELZ	M�SvQe�H?�[OA]Z\EHG)¤ � Ø S\?¢J�~FELZ v CF?£JB?�A(I��LIBGF?�^d?�GXM`AYF[OE�CFPFZhM`A�Qt�H?�J«SvQ«�L?B[]AOZ\ELGd¤ � A�pr? v Y�S\Z\oNPF?WYRQL[@S	? Ô QLZ	Mqo�P�?�J�?WA]EHZ	M�S	?¨AO?�PFSNS\ELM@C�?WYFQLZ\[]?BAq  ¡ DA]P � A`QL^_^d?�GXMJBEHGFA]IBoNPF?�GNMzY�EHPF[W^_Z\GFZ	^dZ	AO?B[TS\?�A�?�
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Constant  196.5
Mean      76.08
Sigma     8.063
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 avant calibrationjjM
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Constant  203.9
Mean      83.27
Sigma     8.281
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 après calibrationjjM

ò�óõôRöy�Fbh¤ ¶ ÷ �a�$�"��úÕû�� ÿ � � �_ùJù&� ÿ ýÑÐ #�� ÿ û � /þ ø?�4ý��c�]�ñû | ù������ ø¶ü4û��&ú¶ø �_þ��

Constant    194
Mean      80.52
Sigma     7.994
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 après calibrationjjM
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Constant  330.4
Mean      161.5
Sigma     13.61
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avant calibrationjjbM
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Constant  320.5
Mean      175.7
Sigma     13.99
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 après correctionjjbM
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�RGRQLS�oNPFZ�JBEHGXMOEHPF[OG�?'JB?VCF?�[OGFZ	?B[�?PNs?�M�?BGfQLYFYFS	Z\oNPRQLGXMWPFG!�ïQkJ�M`?�PF[WJBEH[][O?BJ�M`Z?�5�X[`QL^_?BGRQkGNMWS	?VJ�E�?]O_JBZ\?�GXMCF?(JBQLS\Z	aF[`QkMOZ\EHG l ¤ � J�EHPF[]as?5aFS\?�PF?5C�?(SvQK�R�HPF[]? ��b	¤��n����?�MfYRQL[_Svl¢^TS�^d? S\? YFZ\J CF?5^fQLA]AO?5l�SvQ�LQkS\?BP�[c�HIBGFI�[OI�? � �R�HPF[]?H�Fb	¤�bn��b� «?�JBZ�GF?uJ�~RQkGF�H?{[OZ\?�G ljSp¥QkGRQLS�I�A]? � AOQLPc�KMO[)7�AVS	IB�"7�[O?�^d?�GNMzSpr?]O_JtQLJ�Z	M`ICF?5A]IBS	?BJ�MOZ\EHGu�g?�M_YF[OE�JBPF[]?5Sp¥Qt�kQLGXM�Qk�H?�Cqp S�M`[]? MOEHP_1]EHP�[OAjJtQLS	I�AOPF[_SvQx^dQLAOA]? C�P Å ?�M_CFP �DEHY^�¨?�MCFEHGFJ��ïQLJ�Z\S	Z	M`?jS	?BAi?�S�Y�S\Z\JBQkM`Z	EHGFA{CF?BAgJ�~FQLYFZ	MO[O?�Ago�P�Z«AOP�Z	�H?�GXMtb���Q �ÆEHGFJ�M`Z	EHG&Cqp}I�M`QLS\EHG�GRQL�H?¯�RGRQLS	?�?BA�MYRQL[`Qk^dI�M`[OI�?©CF?©SvQ¸�ïQ�¯�EHG5A]PFZ	�kQLGXMO? =

 ã È ¿ ÍÕÉÕ�Ö0×
Ø½ÙÛÚ�Ü-Ö�Ý�Ø ç £ ÿ ñJLn¥È ¿ Í	ÉÕ�Ö0×�ØpÙÛÚ�Ü-Ö�Ý�Ø ã	Du?FE©ç ê òHñ¥ó�òÑü � ��b©���
�²�?>Æ�EY ZÀ���5���U�9�y�\��± � � �2�����W�\�M�
��Qc^TS�^d?¨Y�[OE�JBIBC�PF[O?�?BA�MD[OItQkS\Z\A]IB?¨Y�EHPF[@I�M�QLS	EHGFGF?�[@S\?BAc1]?�M`A�aqbÑ��Q��ÆEHGFJ�MOZ\EHGuCªprI�M�QLS	EHGFGRQL�L?¨EHa�M`?�GNPF??BA]M =

 ã È ¿ Í	ÉÕ�Ö0×�Ø ° ç £ ¸�ñ ÿ óÈ ¿ Í	ÉÕ�Ö0×�Ø ° ãÕD©?FEwç ê òLñ¥ó �&� � ��b ¶ �
 «?�McI�M`QLS\EHG�GRQL�H?VYs?�[O^_?�M«CF?'JBQLS\?�[«SvQ{^fQkAOAO?yCFP��DEHY�[O?�JBEHG�A]M`[]PFZ	M«AOPF[«SvQm^dQLA]AO?'�LIBGFI�[OIB?'JBEH^_^d?S\?V^dEHGXMO[O?BGXMWS\?�Aª�F�HPF[O?�AY�Fbh¤ : ?�M��Fbh¤'¹�b�À'?y[OIBJ�?BGXM`AWM`[OQ��kQLP�SW�NM`ELP_1]EHPF[]AW?�G�JBELPF[OA3�NMO?BGFC�?BGXMcl{^dEHGXMO[O?B[o�P�?uSvQ©CFZ�NsIB[]?BGFJ�?w?BGXM`[]?wSvQ��ÆEHGFJ�M`Z\ELGfCF?wJBQLS\Z	aF[`Q¬M`Z\ELG_C�?BAP1]?�M`A�S	IB�H?�[OA«?�M�J�?BS\S	?yC�?BAP1]?�M`A�a�Y�[OE���Z\?BGXMcC�?SvQiCFI�AOZ\GXMOIB�H[OQkM`Z	EHG�S\?�Y�M`EHG�Z\oNPF?wCFP�oNPRQL[¬±�a�oNPFZqJBELGFCFPFZhMzlgPFG�S\?BY�M`EHG�?�MzCF?uS|p}IBGF?�[O�HZ	?w^dQLGFoNPRQLGXM`?kb
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Reconstruction du W hadronique en tenant compte du Bruit de fond physique

0.3992±=10.49jjσ
0.3245±=80.28jjM

 (61%)µ semileptonique e et tSignal : t

  (5.8%)τ semileptonique tSignal : t

 (2.9%)τ semileptonique tBdf Phys : t

 (30%)µ semileptonique e et tBdf Comb :  t

 (0.37%)ττ leptonique tBdf Phys : t

Bdf Phys : W+jets (0.25%)
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Reconstruction du W hadronique en tenant compte du Bruit de fond physique

0.4145±=7.504jjσ
0.3295±=80.51jjM

 (77%)µ semileptonique e et tSignal : t

  (7.9%)τ semileptonique tSignal : t

 (1.7%)τ semileptonique tBdf Phys : t

 (14%)µ semileptonique e et tBdf Comb :  t

 (0.16%)ττ leptonique tBdf Phys : t

Bdf Phys : W+jets (0.032%)
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R(W,b) minimal)∆Masse du Top Had. ( CstGaus   6.6± 154.9 
  TopM  0.6±   175 

 topσ  0.59± 13.92 
CstBdf    0.4251± 0.7558 
Threshold  1.7± 101.8 
b         0.182± 1.077 
c         0.00242± 0.01938 

Evts reconstruits

Bruit de fond Combinatoire

Bdf Combinatoire Evts ATE

R(W,b) minimal)∆Masse du Top Had. (
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(W,b) maximal)
T

Masse du Top Had.(P CstGaus   6.5± 144.2 
  TopM  0.6±   175 

 topσ  0.61± 13.56 
CstBdf    0.3922± 0.5104 
Threshold  2.5± 101.5 
b         0.247± 1.201 
c         0.00333± 0.02149 

Evts reconstruits

Bruit de fond Combinatoire

Bdf Combinatoire Evts ATE

(W,b) maximal)
T

Masse du Top Had.(P
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R(W,b) minimal)∆Masse du Top Had. ( Constant  3.53± 94.77 
Mean      0.4± 175.5 
Sigma     0.32± 14.02 

Evts reconstruits
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Bdf Combinatoire Evts ATE

R(W,b) minimal)∆Masse du Top Had. (

æ
ç�èy ÈX�*�0Ê ± | �"&'&:% #�2 gG�'� b��H#��0�"ì
!.��cD2�% �.�"2��»I½� 1'�",C@D��!G���<&:�"! #�%s1'�"2:�G2X�0%'&~�yI�5Û�y��ÒÛ�y�ËÝÛ�yMÎ��aN7é¶% [ b��H#��'�"!.��cD2.%�%'&*�
�0%'1'�"!�&*����2����y����� ²A³ ��t���t0� ,3��!.��,C��Iy%*�EI<%/=?%*�E@
b��H#��0�"!.��cD2�%
����� ²A³ �6qi����� ,3��!.��,C��I½N

)2 (GeV/cjjbhM
100 120 140 160 180 200 220 240

E
vt

s/
3G

eV

0

20

40

60

80

100

(W,b) maximal)
T

Masse du Top Had.(P Constant  3.49± 89.76 
Mean      0.4± 175.4 
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D%$'&)(+*,.-�/0*2143536(87:9;$�<'(1X=/>$'*2*2&?(@<�<'(BAC14$�DE-F(G*2&?H4<I/>->7�(1dE14AJ(+,.7K9;$'<�(BL�14<'M+,N&?14<J*2(@$'&F-=OP$�&%M@14DD2(@*AQ1><�7H4D214**2&?R@D2(+36(+<=,S/>$Î��D2$'&?,T7�(UL�1><�7h�WV89!(@*�,N&F36/X,2&F14<Y7�(Z-�/[36/>**2(Z7�$]\E14A^7I/><�*TM+(@*T7�(+$)_^M@/>*T(@*�,` OP$�&?aX/>-?(@<=,N( # ,�/���-?({ÈX���$��bc(+,6M@1>D2D2(+*2AC14<�7Yde-F/U3f/X*2*2(g7�$Y\.1>AYH ` < ` D ` ( # h����s�h(��W��� µ b*�;²8<=a%&FD14<i ³j7K9 ` a ` <�(@35(@<=,N*B*2$�A'A�- ` 36(+<P,N/>&FD(@*8*14<=,BA'D ` *(@<=,N*BOP$I/><�75-F(.k(l,F�5(+*,m* ` -F(+M+,N&?14<�< ` AI/XD ²C³ �6qi���.�36&?<�&F36/>- �:V89;('¾6M@/>M@&n, ` 7'(fD2(+M@14<'*,ND$�M+,2&F14<o(+*,cD2(@*AQ(+M+,2&?a4(+36(+<=, ` H=/>-?(fdm�§�`Í$Éj³p(+,Z���èÉ7�Q³9�-�q/X<�*$�<�(cL�(+<�Ì+,2D2(rd � L�No/>$',214$�Ds7�(�-�/53f/X*2*2(t361p¿>(@<�<�(Xu:-F/6A�$�D(+, ` /X,2,2(@&?<P,vD2(+*2AC(@Ml,N&?a>(@35(@<=,=¼7���`ÉL³w(l,
¼$È2³xAQ1>$�D0$�<�(y(�¾5Mz/XM@&?, ` 7�(yD2(@M+14<�*�,ND2$'M+,N&?14<S7�(2�§��{$¼4³|(+,v{���»$»4³9�V}14D*2OP$�(0-�/qM+143(��&?<I/>&F*14<F� K °�� K ��� K *�� K ý �0(@*�,m$',N&?-F&F* ` ( #�~ H4$�D(@*]ÈX���pÊh(+,1ÈX���p»=b�u>$�<�(0A�$'D2(+, `*2$�A ` D&F(@$'D2(TdQÊ>{¸³p(@*,r/X,2,2(@&F<=,2(>u./�a>(@MT$�<'(�(�¾5Mz/XM@&?, ` 7�(�{��`»Q³ # ²Aå � � �'Ã*�t35&F<'&F36/>-�bv(l,r{���Ê¸³# �b���£� �'Ã*�83f/�_)&?3f/>-�b*��¹�143536(0A�D ` M ` 7�(@3535(@<=,zuP-�9!&F<=, ` D�Ìl,m7�(vD(@M+14<�*,2D2$�&?D2(s-F(�k(+,Ë�6�I/>7�D14<�&FOP$�(sAI/>D
²Cå �£� �'Ã*��36&?<�&F36/>-�(@*�,v-?(hH=/>&?<S7:9;(+<Pa%&?D214<lÊ4³x7K9 ` a ` <�(@35(@<=,2*D�
ýtþf�5þ*°5þ!° â=§©ª.¥�¡l¡(¤?¢$£a®14b¦p¡l«g¨ �^§©¨gª ¦E«^¡�ä�£a¤g«�4Zæ�çb¥0ª�Ù5¨b¡V}(��'D2$�&n,W7�(sL�14<�7�A��%¿%*2&?OP$�(h7 Úg/>$)_ ` a ` <'(@35(@<=,N*��2���*2(q7 ` *2&?<=, ` H>DN/><=,�*$�&?aX/><=,W-?(@*BMz/><I/X$)_�*(@35&�À-F(@A),N14<�&?OP$�(-oo(l,r-F(+A',N14<'&FOP$�(¼o�� oo(l,�/>$)_ ` a ` <�(+36(+<=,N*Ü� r}ÂP�DÀ;àg/ ` , `�` aX/>-?$ ` AC14$�D�-?(@*t7�(@$)_M@143(�'&F<I/>&?*214<'*�7�(ZM@1>$�A�$�D(@*D�)¹�1>3635(�-?(U361><P,2D2(+<P,�-F(@* ~ H4$�D2(+*{ÈX�`É>{�(+,{È��èÉ	�>u�-F(V��D2$�&n,T7�(�L�1><�7A��%¿)*&FOP$�(T-?(6A�-?$�*J&F35AQ14D�,�/><=,y(+*,r7 Ú[/>$)_ ` a ` <�(+36(+<=,N*�� ��c*2(67 ` *&F<=, ` H4DN/><=,c*2(@35&�À�-F(+A',N14<'&FOP$�(@35(@<=,7I/><�*g-�/�a>14&F(Zo:u�D2(@A'D ` *(@<=,�/X<P,�(@<=a%&FD14< Íw³ 7�$^*2AC(@M+,2D2(e7I/><�*g-?(@*T7�(+$)_�Mz/>*��0V}(@*S/>$',2D2(@*g*14<=,< ` H4-?&FH4(@/���-?(@*@u)361>&F<�*�7�(2�=³x7I/X<�*0-F(@*�7'(@$)_SM@/>*D�V}(-�'&�/>&?*J&?<�7�$�&n,cA�/>Dc-?(¼��D$�&?,t7�(5L�14<�7�A��%¿%*2&?OP$�(T*2$�Dt-�/S36(+*2$�D(f7�(6-�/�36/>**2(f7'$�OP$I/>DL�e\E14AAQ(+$',2Ì+,2D2( ` aX/>-?$ ` (+<�M+1435AI/>DN/X<P,�-F(@*c7�(@$)_o-F&F**N/>H>(@* # /�a>(@Mg(+,�*N/><�*A��D$�&?,c7�(�L�14<�7�A��%¿%*2&?OP$�(�b�(+LGÀL�(@M+,2$ ` *�/za4(@Me-�/oAI/XDN/>3 ` ,2D2&F*2/X,N&?14<�ÈX�`ÈX�s�q$�(�M@(e*21>&?,S/za4(+M�-F/�M+143(��&?<I/>&?*214<i� K ÿ	� K °Ð� K � �e14$� K °Ð� K ��� K *�� K ý �=u:-�9 ` Mz/>D�,q(@<=,2D2(r-F(+*q7�(+$)_Z35(@*$�D2(+*J7'(�3f/X*2*2(r(+*,h&?<'L ` D&F(+$�Dqd�-�9;(+D2D2(+$�Dq*�,�/X,2&F*RÀ,N&FOP$�(y*$�D0-�/�35(@*2$'D2(y7�(J-�/�36/>*2*(J(+-F-?('À�34Ì@35(>u%*21>&?,)��p`�W�y(��n��� µ �
ýtþf�5þ*°5þ]� Øh§y§©¡(¨b§©¥4¥>çb¥�¦p¬(® ¯ ¦pª£Ù5¨b¡(¥

j�-�(@*�,�&?36AC14D�,�/><=,07K9!(@*�,N&F35(@Ds-F(+*v(+D2D(@$�D*�*�¿%*�, ` 36/X,2&FOP$�(@*v&F<�7'$�&?,2(@*0AI/>Ds-�9!(@<�*(@3(�'-F(y7�(c-F/rM��I//.�<'(7�(�D(@M@1><�*,2D2$�Ml,N&F1><�7�(@* ` a ` <�(@35(@<=,2*@u47K9;/>$',N/><=,�OP$�(B-�9!&F<�M+(@D,2&?,2$�7�(G*2$�D.-F(+*�35(@*2$'D2(@*.D ` />-F&?* ` (+*�/X$rV��h¹*2(@D2/�,2D2R+*vD2/>A�&F7'(@35(@<=,07�1435&F< ` (qAI/>D0M+(y,¶¿%AC(y7K9;&?<�M@(+D,2&?,N$'7�(��
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Reconstruction du Top hadronique en tenant compte du Bruit de fond physique

0.5724±=13.84topσ
0.5446±=175.5topM

 (67%)µ semileptonique e et tSignal : t

  (6.1%)τ semileptonique tSignal : t

 (3.1%)τ semileptonique tBdf Phys : t

 (23%)µ semileptonique e et tBdf Comb :  t

 (0.32%)ττ leptonique tBdf Phys : t

Bdf Phys : W+jets (0.1%)

æ
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Reconstruction du Top hadronique en tenant compte du Bruit de fond physique
0.3289±=14topσ

0.4226±=175.7topM

 (73%)µ semileptonique e et tSignal : t

  (7.2%)τ semileptonique tSignal : t

 (2.4%)τ semileptonique tBdf Phys : t

 (17%)µ semileptonique e et tBdf Comb :  t

 (0.16%)ττ leptonique tBdf Phys : t

Bdf Phys : W+jets (0.032%)

æ
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#�% B �"!G#V1'�",C@D��!G�����"���'%C%*�p@D��2X���W#�% B �"!G#(�.b�Y:&*��cD2.%g�;1L��!G��IU&:%*,3��I<%��G�S�"!.��cD2.% o %*�yI<%��G���"!.��cD2�% o9�ðo
#�%'&4�������0%'& � �� %*�4@D��2X���4#�% B �"!G# � r$Â%�DÀ;à ��N¶é¶%'&(1'�"2:�G2��'%'&�~�yI�5Û�y��ÒÛ�y�Ë�Û�yMÎ/�$&:�"!.�4�*�H�GIÝ��cD2.�'%'&DN
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� �]«?� ¡ � d/u�ei��¥ µ �
¹�14$'A�$�D2(+* ¹�14$'A�$�D2(+*� K ÿ	� K °�� K � � � K °�� K ��� K *�� K ý �

²8M���(@-?-F(y7K9 ` <�(+D2H4&?(y7�(@*�k(+,2*0- ` H>(@D2* # �P³�b {X�`» {��`»
²8M���(+-F-?(h7K9 ` <�(@DH4&F(y7�(+*8k(l,N*�� # �P³�b {X�è¼ {�� i��D2$'&?,07�(hL�14<�7 À À���5�W T¡ ���èÉ �§�*�

�
	����ÈX���yÉ ±PO
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Â./>D235&K-F(+*�*214$'D2M@(+*v7:9;(+D2D2(+$�D2*s*�¿%*�, ` 36/X,2&FOP$�(@* ~ H4$'D2(@<=,J¤
± -�/rA�D ` M@&?*2&?14<g*2$�D0-�/�M@/>-F&���DN/�,N&F1><�7�(@*�k(l,N*0- ` H4(@D*hn
± -�/rA�D ` M@&?*2&?14<g*2$�D0-�/�M@/>-F&���DN/�,N&F1><�7�(@*�k(l,N*��/n
± -�9!(�½Q(+,s7�$]��D$�&?,07�(hL�14<'7/n
± -�9!(�½Q(+,v7 ÚUd5-�/�* ` -F(@Ml,N&?14<KuI<�1>,N/>3536(+<P,s7K9!&F7'(@<=,N& ~ Mz/X,2&F14<g7�(+*Gk(l,N*�7'(E��(+,v-F(J��&�/>&?*�&F<�7'$�&?,s*2$'D-�/r36/>*2*(h7�${º (+,s7�$S\.1>ASA�/>D0-�9!(�½Q(+,07�(yD ` *214-?$',N&?14</n
± -�9!(�½Q(+,s7�(+*pjlkXm¥(+,)Ó>k�m�n
± -F(+*s('½:(l,N*07�(+* ` a ` <'(@35(@<=,N*v*214$�*ÒÀ?k2/>M+(@<=,N*s(+,07'(E��&F/>&F*�36&?<�&F3�$'3 �
Æ�/X-F��(+$�D2(+$�*2(+36(+<P,@uQ,214$�*q-?(@*�-?1>,N*s< ` M@(@**N/>&?D2(+*h7�(+aX/><=,nÌl,ND2(cA�D21%7�$�&n,N*q/za>(@M�-F/67�(+D2<�&?R@D2(ta4(@D*2&?14<7K9�¦�§�¨E©�ªe	 # a4(@D*2&?14<v�yÉ���{�� i bq7I/><'*c-F(�M@/>7�D2(57�$oÄR¹�1435A�$',N&?<�H k)(@D�a%&FM@(L¹��I/>-?-F(+<�H4('År<K9;1><P,cA�$sÌl,ND(7�&F*AQ14<'&<��-?(@*0d�,N(+36A�*0AC14$�D�M+(+,2,2( ` ,N$'7�(��
¹�1435A',2(�,N(@<P$�7�(@*J-F1>,2*h7�&F*AQ1><�&<��-?(@*+uK-F(+*h*2(@$'-F(@*J*21>$�D2M+(@*J7K9;(+D2D(@$�D*t*R¿)*�, ` 3f/X,2&FOP$�(+*c/>M+M@(+*2*2&���-F(+*AI/>D�M+(+,2,2(T/><I/X-*¿%*2(6*214<=,rM+(@-F-?(@*t7�$Ô��D2$'&?,t7�(fL�14<�7[(+,r7�(f-�9 ` <�(+D2H4&?(67�(+*sk(+,2*D�Tk)&�-�9;14<�36(l,�7�(fM�µ>, `-�9!(�½Q(+,J7�(@*iÓ>kXmJuKM+(@*J7�(@$%_eM@14<=,ND&<��$),N&F1><�*h*214<=,J-F(+*hA�D2&?<�M@&?AI/>-?(@*q*14$�D2M+(@*J7K9!(@D2D(@$�D*t*R¿%*, ` 3f/�,N&FOP$�(+*&F<=,N(+Da4(+<I/><=,G7I/><'*�-�9!(@DD2(@$'D�*�¿%*�, ` 36/X,2&FOP$�(B,21>,�/X-F(WÖ��0�%È"Ø �XV}(@*�ÓTk�m�M+14<=,ND&<��$�(+<=,87K9!$�<�(WAI/XD,8dvH ` < ` D2(+D7�(@*Qk(l,N*8*2$'A�A�- ` 36(+<=,�/>&?D2(@*+u>(l,8361%7�& ~ (@<=,�7:9�/>$),ND2(�AI/>D,�-F(�M+14<=,N(+<%$�(+< ` <�(@DH4&F(B7�(@*Qk(l,N*8D(@M@1><�*,2D2$�&n,N*D�

¹�(@*W7�(+$)_6AQ1>&F<=,N*m*2(vD2(+,2D214$)a4(@<=,�(+<fH4D2/><�7�(vAI/>D�,N&F(0M+1436A),�/���&?-F&?* ` *87�/><�*�-�9;(+D2D(@$�Dm*�¿%*, ` 36/X,N&?OP$�(�7�$'(d5-F/�Mz/>-?&<��D2/X,N&?14<�7�(+*�k(l,N*0(+,s7I/X<�*0-�9!(@D2D(@$�D�*$�Ds-F(/��D$�&?,�7'(yL�1><�7�d�,2DN/za4(+D2*s*N/�<�14D236/>-?&F*N/�,N&F1><h�

Øh§y§©¡(¨b§K¥�çt¥�¦p¬(® ¯ ¦yª�Ù5¨b¡Q«^¨^¡ ¯ ¨ �g§©¨^ªe¦4«b¡�ä�£a¤^«V}(4�'&�/>&?*E&?<�7�$�&n,EAI/>DE-F(@*���D2$'&?,E7�(BL�1><�7�A��%¿%*2&?O%$'(W(+,�M@143(�'&F<I/X,214&FD(8*2$�D.-�/s36(+*2$�D(�7�(B-�/03f/>**2(B7�$O%$�/>DL��\.14AZ(+*,yH4D14*2*&FR+D2(@35(@<=, ` aX/>-F$ ` u:M+143536(tA�D ` M ` 7'(@3536(+<P,@uK(@<ZM+1435AI/>DN/X<P,�-F(+*q7�(@$%_Z-F&?*2*2/>H4(@*# /za4(+M5(l,q*2/><�*/��D$�&?,�7�(cL�14<�7Ibv(�½Q(@Ml,N$ ` *y/�a>(@Mr-F/fAI/>D2/>3 ` ,ND&F*N/�,N&F1><QÈX�`ÈX�:�q$�(rM@(�*14&?,q/za4(@Mr-F/fM@1>32À
��&F<I/X&F*21>< � K ÿ	� K °�� K � ��14$�� K °�� K ��� K *�� K ý �=uE-�9 ` Mz/XD,r(+<P,2D2(T-?(@*�7�(+$)_o35(@*$�D2(+*r7�(T36/>*2*(D2(@*�,N(J&F<'L ` D2&?(@$�D0dr-�9!(@DD2(+$�D0*,�/�,N&F*�,N&?O%$'(J*$�D0-�/r35(@*2$'D2(y7�(y-�/r36/>*2*(J(+-F-?('À�34Ì@35(>u%*21>&?,)��p`�=�h(��W�7� µ �.j�-L«/>$�7�D2/>&?,0A�-?$�*�7�(y*,N/X,N&?*,2&FOP$�(hAC14$�D ` aX/>-?$�(@D0-�9;&?36AI/XM+,W7'$ ��D$�&?,07'(yL�1><�7h�

ÂE14$�DsA�D2(+<�7�D2(t(@<�M@1435A',N(J-�9!&F<'M@(@D�,N&n,N$�7�(h*$�D�-?(@*0,�/>$%_S7�(tA'D21%7�$�M+,2&F14<S7�(+*�7�&�½ ` D2(@<=,2*W��D$�&?,2*v7'(L�14<�7KuK(l,h-�9!(�½Q(+,q7�(@*iÓ>k�myu:1><ZAQ(+$',hL«/>&FD(taX/>D&F(@Dv-F((�'D2$�&n,h7�(cL�14<'7e7'( Þ h0�Y³¬(+,�a414&?Dq*214<�('½:(l,Jd,N&?,2D2(s&F<�7'&FMz/�,N&?LS��²8<�A'D21%M ` 7�/><=,�7�(�-F/t34Ì@35(v36/><�&?R@D(sOP$�(�A�D ` M ` 7'(@3536(+<P,@u'14<f1§�',N&?(@<=,m,N14$�k1>$�D2*B$�<` Mz/XD,s&F<'L ` D2&?(@$�D0dr-�9!(@DD2(+$�D�*,N/X,N&?*,N&?OP$�(h*2$�Ds-�/�35(@*$�D2(y7�(y-F/�3f/>**2(y(@-?-F(CÀ�34Ì@35(��
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Øh§y§y¡	¨b§E¥�çb¥�¦p¬(® ¯ ¦yª£Ù:¨^¡j«g¨b¡U ��®r¬(¢/æb¡����e¡{«m®r¬(¤b¡(§�¯aªe¡Q«b¡	¥p��¡%¦y¥#v<�( ` aX/>-?$I/X,2&F14<�H>D214**2&FR+D2(g7�(T-�9;(+D2D2(+$�D�*�¿%*, ` 36/X,N&?OP$�(g7�$�(SdZ-�9 ` M���(+-F-F(f7K9 ` <�(@DH4&F(g7�(+*�k(+,N*�(+*,D ` />-F&?* ` (�(@<�/>A�A�-?&FOP$I/><=,�$�<'(yL�1><�M+,2&F14<T7K9 ` M��'(@-F-?(y*2$�D0-�9 ` <'(@D2H>&F(q7�(+*�k(+,N*0- ` H4(+D2*�(+,s7�(+*�k(+,N*��h�'\.14$),N(-�/TM��I//.F<�(57�(fD(@M@1><�*,2D2$�Ml,N&F1><[(@*�,r/>A'A�-F&?O%$ ` (�(+,t-�/g3f/X*2*2(535(@*2$'D ` (���V89 ` a>14-F$',2&F14<e7�(5-�/g3f/X*2*2(57�$\.1>A�1§�),N(@<P$�(J7I/><'*vM��I/XO%$'(tM@/>*v(+*,�/�k$�*�, ` (JAI/>D0$�<'(t7�D14&?,2(h7�14<=,s-�/rAC(@<=,N(J7�14<�<'(t-F/�7 ` AC(@<�7I/X<�M@(7�(�-�/�35(@*$�D2(�7�(�-�/o36/>*2*(�7�$°\E14A°do-�9 ` M���(+-F-F(Z7:9 ` <�(@DH4&F(�7�(+*�k(l,N*S- ` H4(@D*T(+,S7�(@*�k(+,2*]�h�0V}(@*~ H4$�D(@*EÈX�`É$ÉU(+,KÈX�`É�ÍZD2(@A'D ` *(@<=,N(+<=,�M@(l,�/�k$�*,2(@35(@<=,5AQ14$'D5-?(@*�M@1>3(��&F<�/>&F*14<�*Ì� K ÿ	� K °Ð� K � �S(+,� K °�� K ��� K *�� K ý �yD2(+*2AC(@M+,2&?a>(@35(@<=,?�

¹�143635( ` aX/>-F$ ` 7�/><�*87�(+* ` ,N$'7�(@*GA�D ` M ` 7�(@<=,2(@*^Ör�yÉ$¼Pu��0�%È"Ø�uX-�9!(@DD2(@$'D8*�¿%*, ` 36/X,N&?O%$'(�(@*,G7'(�-�9!14D27�D(7�(Q��p��w�y(��n��� µ # ��pÉj��h(��W�7� µ b�AI/>D5AQ1>$�DfM+(@<=,T7K9!&F35A�D ` M@&?*2&F1><Y*$�Df-F/�M@1><�<I/>&?*2*N/X<�M@(U7'(�-�9 ` M��'(@-F-?(7K9 ` <�(+D2H4&?(h7�(@*�k(+,2*s- ` H4(+D2* # 7�(7��b*�
± ª�� ¯ ¤V�(+*�7�&*½ ` D(@<=,N(+*6*14$�D2M+(@*67K9;(+D2D(@$�D*6*R¿)*�, ` 3f/X,2&FOP$�(+* ` a>/X-F$ ` (@*�&FM+&W*214<=,67�14<�< ` (@*57I/><'*6-F/�,�/���-?(
ÈX���yÉg¤IM+(@*vD ` *$�-?,N/X,N*s*21><P,�M@1435AI/X,2&<��-?(@*0/za4(+Mc7�(+*q/><�/>-*¿%*2(+*v*&F35&F-F/>&FD(@*�35(@< ` (@*v*2$�Ds-F(+* ` a ` <�(@35(@<=,N*A�D21%7�$�&n,N*WA�/>Ds¦�§�²)³*	�´�§ðÖ��pÉ$¼ Ø�(l,0AI/>D0-�/�*&F3�$�-F/X,N&?14<�M+1436A'-FR+,2(3Ör�0�%Í�Ø��

²G<�M@1><�*2&?7 ` D2/><=,6OP$�(S-�9 ` M��'(@-F-?(T7K9 ` <�(+D2H4&?(S7'(@*qk(+,N*�(+*,63f//.?,ND&F* ` (T/>$�AC14$�D�M@(+<P,@uGM@(+,,N( ` ,2$�7�(AQ(+D235(+,t7K9 ` aX/>-F$'(@Dc-F/�A�D ` M+&F*2&?14<[1��',N(+<%$'(�*2$�Dt-�/S3f/>**2(67�$�OP$I/>D;��\E14AKu./za4(@Mf-�/�M+143(��&?<I/>&?*214<e7�(M@14$'A�$�D2(+*r� K °�� K ��� K *�� K ý � #�~ H4$�D2(iÈ��èÉ	��blu'AC14$�D�$�<�(h-F$'36&?<�14*2&n, ` 7�(i�7�$��µ.Ã ü ô # -F1>,�7�&F*AQ14<'&<��-?(` OP$�&na>/X-F(@<=,sd i k14$�D*s7'(JA'D2&F*(y7�(y7�14<�< ` (@*vd3�I/>*2*(t-?$�35&F<�14*&?, ` blu%M@1>3635( ` ,N/><=,J¤
� � Ù¸�'� Ú ���ã�¶Sã ñ ��p��%�i�h(��W�7� µ # ÈX� i b� ��Ù·�)� Ú ���·N�6ã ñ hqpfhH�h(��W��� µ # ÈX�`¼4b

V}(Ë�'D2$�&n,.7'(GL�1><�7 ` ,�/><=,.< ` H>-F&FH>(z/���-?(�7I/><'*.M+(BM@/>*@u�-�9!(@DD2(+$�D�*,�/�,N&F*�,N&?O%$'(m*$�DE-�/�3f/X*2*2(G(+*,.7�&FD(@M+,2(@35(@<=,M@1435AI/X,2&<��-?(�/za4(@M9ÙÍ��¸Wß�µG��6ã�¶lã ñ þ¹ º ñ ô�»¹ ô�ô µ	¼ ñ ��p � h��{�y(��n��� µ uEAC14$�DJ$�<�(6&F<�M+(@D�,N&?,2$�7�(�1§�',2(@<P$�(AI/>Ds-F(y-F&?*2*2/>H4(J7�(8��p ���$�=�y(��n��� µ �aÃ½,N&n,ND(t&?<�7�&FM@/X,N&nL	u�M@(l,2,2(c(@DD2(+$�D�*�,�/X,2&F*,2&FOP$�(JAQ(+$',HÌ+,ND( ` a>/X-F$ ` (�dá hc�h(��W��� µ AQ14$'Ds$'<�(y-F$�35&F<�1>*2&?, ` &?<P, ` H4D ` (y7�(�hp�$�Wµ�Ã ü ô 14$�á hp���=ÆS(��i��� µ AC14$�DMhp�J�+Ã ü ô �

wÅx£��x�� ¾s�Ë����| ��� é(�>� �S|h�p���F�W�lÌ4��|VE/t7 ` *&F<=, ` H4DN/X,2&F14<f7�$Kº -F(+A',N14<'&FOP$�(�M+14<�7�$'&F*N/X<P,�dc$�<T<�(+$',ND&F<�1�&?<�7 ` ,N(@Ml,�/��'-F(>u%-�/tD2(@M+14<�*�,ND2$'M'À,N&?14<¿7�(UM+(+,,N(ZAI/>D�,N&?M@$�-?(�<�(ZAC(@$',�*2(UL«/>&?D2(�7'&FD2(+M+,2(@35(@<=,?��À ` /><'3614&?<�*@um-F(�<�(@$',2D2&?<�1�M@1><P,2D2&���$�(�d-�9 ` <�(+D2H4&?(h,NDN/X<�*a>(@D2*(�36/><�OP$I/><=,N(t(+,v<�14$�*sL�(@D14<�*�-�9;�%¿%AC1>,N��R+*2(tO%$'(cM@(l,2,2(c7�(+D2<�&?R@D2(t<K9!(@*,�7�$�(tO%$:9�d-�/�A�D ` *(@<�M+(c7�$g<�(+$',ND&F<�1S¤ ÁJÂÃ ñ ä �q¶ ºzÄÃ # ÈX��Ê=b
¹�(+,,N(0�%¿)AC1>,2��R@*(v(+*,m*2&?36A�-?& ~ M@/X,ND&FM+(�Mz/XD8-�/q7 ` *2&F<=, ` H4D2/X,N&?14<�7�(@*GOP$I/>D;�%*Ë�Ku4-?(@*G(�½Q(+,2*G7K9;(+36A'&F-F(+36(+<=,(+,E-F(+*.('½:(l,�7'(B-F/0D(@M+14<�*,2D2$�Ml,N&?14<c7�(+*�1§�Pk(+,N*EA��%¿%*2&?O%$'(@*�7I/X<�*�¦�§�¨E©�ªe	�A�/>D,2&FM@&?AQ(+<=,E/>D,2& ~ M+&F(@-?-F(+36(+<P,d6-�9 ` <�(@DH4&F(y,ND2/><�*a>(@D*2(�36/><�OP$I/><=,2(��QVE/ ~ H4$�D(FÈX�`ÉXÅf3514<=,ND(tOP$�(c-�9!&F35A�$�-F*&F14<�,2DN/><'*a4(+D2*(�7�$U<�(+$	À,ND&F<�1�(+*,@u�*214$'*sM+(+,,N(h�%¿%AQ1>,2��R@*(>uI*14$�*RÀ�(@*�,N&F3 ` (h7'(i¼F³ÆAI/>D�DN/>A�AC14D�,0dr-�9!&F35A�$�-F*&F14<�,ND2/><�*�a4(@D*2(y7�$<�(@$),ND2&?<�1iÆ�14<=,2('ÀR¹W/XD2-F1��7Ãv$�M@$�<'(sM@/>-F&���DN/�,N&F1><c<K9;/ ` , ` />A�AC14D, ` (�AI/>D�DN/>A�AC14D�,G/>$)_�7�14<�< ` (@*8L�14$�D<�&F(+*AI/>D�-?(hM@1%7�(J¦�§�¨.©�ª¶	mu)M@(yOP$�&�(l_)A�-F&?OP$�(h-F(/��&F/>&F*�1§��*2(+Da ` �

²G<�*2$�A�AC14*2/><=,q-F(y<�(+$',ND&F<�167�(c36/>**2(J<%$'-F-F(Xu�-�/�*2(@$'-F(c&?<'L�14D3f/X,2&F14<f3f/><'O%$�/><=,N(c(+*,�-�/�M@1435AQ1©À*N/><=,2(J-?14<�H4&n,N$�7'&F<I/>-?(07�(y-�9!&F35A�$�-F*&F14< Á ÂÇ �u¹�(l,2,N(y7�(+D2<�&?R@D(J(+*,0M@/>-FM+$�- ` (h(@<gM@14<=,2DN/>&?H4<I/><=,0-F(�O%$�/>7�D2&rÀ361>36(+<P,�7�$Yº -?(@A',214<�&FOP$�(qd�-�9�/X&F7�(v7�$�-?(@A',214< # 7'(hO%$�/>7�D2&rÀ�351435(@<=, �Á � blu�7�(h-F/�3f/X*2*2(hM+14<�<P$�(y7�$
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Décalibration des jets légers (Reconstruction classique)
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Décalibration des jets b (Reconstruction classique)
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Décalibration des jets légers (Reconstruction classique)
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Décalibration des jets b (Reconstruction classique)
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Constant  3.9± 183.6 
Mean      0.0040± 0.9265 
Sigma     0.0051± 0.2154 
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ç�èy�ÈX�`ÉXÅ ±��y�*�H�.�"���7#�%¼ILKM�*!+%*��_�� %¼���;��!�&*)�%*�0&:%
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Constant  4.5± 216.9 
Mean      0.0035± 0.8942 
Sigma     0.0041± 0.1823 
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æ
ç�èyiÈX�`É$È ± �Å�*�H�.�"����#�%�ILK ��,��G2XI¯&*� �"!i���;��!�&*ì
)�%*�0&:%ê#�2 !+%*2X������!+�Í�*)"��IÝ2.�'%Ç&*2�� ILK ��,��G2�I¯&*� �"!
���L��!�&*)�%*�0&:%E#�2�!+%*2�������!+�²|��"!.�S%*ì�uF����I<��N

�Q1>*214<4º # �4É�p �tÊy(�ËqÌ>Í µ bG(l,�7'(�-�9!&F35A�$�-?*2&?14<�,ND2/><�*a>(@D*2(h(@*�,N&?3 ` (v7�$f<�(@$',2D2&?<�1 # 7�(vOP$I/X7�D2&rÀ�351436(+<=,�Á Â bluIM+(yO%$'&}M@14<�7'$�&?,sd�-�9 ` OP$I/X,2&F14<Z¤
Î L ° ÂÏ µ r�ÐåL?° ÂÏ roÑ ñ É/za4(@MÎ ñ ��®�Ò µ �ð°�ÒÏ µ �Ð ñxÓ � µÒ �Ô� µ¤ ��Ô���°�ÒÕ p¯° ÂÕ r °8ÒÖ p¯° ÂÖ ��×�°�ÒÏÑ ñ ®�Ò µ ° Â± µ �ÙØ � ù�Åü	� ùÚµ r}°�ÒÕ p¯° ÂÕ r}°�ÒÖ pù° ÂÖ�Û µ

# ÈX��»=b
Â.14$'D�-F(+*NÍ>Ån³½7K9 ` a ` <�(+36(+<=,N*GAQ1>$�D�-?(@*2OP$�(+-F*.-�9 ` OP$I/X,2&F14<8ÈX�`»v<K9�/X7�36(l,�AI/X*�7�&FD(@Ml,N(@35(@<=,�7�(W*21>-F$',2&F14<Ku-�/taX/>-?(@$�DB7�( Á ÂÃ (@*�,s/��I/>&?*2* ` (hAI/>DWA�/>*�7�(yÉ�pVhvÊy(�ËhÌ>Í8k$�*OP$K9�d�M@(hOP$K9!$�<�(y*14-F$',2&F14<6*214&n,W,ND14$'a ` (y14$OP$�(�-F/yaX/>-?(@$�Dm7�(�-�9;&?36A'$�-F*&F14<�,2DN/><�*�a4(+D2*2(q,2143(�C(v(+<�7�(+*2*21>$�*W7�(v-�/JaX/>-?(@$�Dm7�(v-�/yM@14$�A'$�D2(q*$�D�M+(+,,N(OP$I/><=,N&n, ` # Ô>ÉJÊh(�ËyÌ>Í+b*�	¹�(l,2,N(sA�D1)M ` 7�$�D(q/yAQ1>$�DF��$',B7K9�/X$�H435(@<=,N(+DB-?(s<'143(��D(v7�(s\E14A6-?(@A',214<�&?O%$'(@*D2(+M@14<�*�,ND$�&?,2*�3f/X&F*f(+<�/>$�M@$'<]Mz/>*T7�(ZM+14D2D&FH4(+Df-?(�36/>$'aX/>&F* ` ,N/>-F14<'<I/>H4(�7�(Z-�9 ` <�(+D2H4&?(�,2DN/><�*�a4(+D2*2(3f/X<�OP$I/><=,N(Xu)7�1><P,�-�/y36(+*2$�D(�*(�,ND14$'a4(v7 ` H>DN/>7 ` (mk$�*O%$:9�dfÜz{F³ÝM@143535(v-?(v3514<=,ND(�-�/ ~ H4$'D2(nÈ��èÉ$È��
¹�(+,,N(SA�D21%M ` 7�$�D2(SAC(@D235(+, ~ <I/X-F(@35(@<=,57�(S7 ` ~ <�&FD�$�<Y<�(@$',2D2&?<�1�7�/><�*E»%Èm³Þ7'(@*fM@/>*D�B�q$I/><'7ß-F(+**214-?$',N&?14<�*�(�_'&?*,2(@<=,zuC-�/�aX/>-F(+$�D07�( Á ÂÇ (@*�,�M+14<�<P$�(cd5$�<'(c/>35��&FH4à'&?, ` OP$I/X7�DN/X,2&FOP$�(JA�D2R+*D�aÂ.1>$�Dv-?(+a>(@DM@(l,2,N(J/>35��&FH4à'&?, ` u)$'<�M���1>&n_T7'$ Á ÂÇ (@*�,v< ` M@(+*2*2/>&FD(���V�/�,�/���-?(iÈX�nÜpÍrD2(@H>D214$�AC(h-F(+*�7�&*½ ` D(@<=,N*0M+D2&?,2R@D(@*7�(0M���14&�_r(@<=a%&F*2/>H ` *B(l,G-F(@$'D8(�¾5Mz/>M+&?, ` �PV�/h3 ` ,N��1%7�(0-�/qA�-?$�*8(�¾5M@/>M@(sM@14<'*2&F*�,N(sdhM���14&?*2&FD8-F/�aX/>-F(+$�D87�(Á ÂÇ O%$'&KM@14<'7�$�&?,sd�$'<�(y3f/>**2(h7�(h\E14Ag-F(+A',N1><�&FOP$�(q-F/�A�-F$'*WA�D21%M���(y7�(h-F/�3f/>**2(h351p¿4(@<'<�(y36(+*2$�D ` (AQ1>$�D�-F(h\E14AS�I/>7�D14<�&FOP$�(��#v<�(rL�14&?*qM@(l,2,N(�14A ` D2/X,N&?14<ZD ` />-F&?* ` (>uK-?(r\.14A�-?(@A',214<�&FOP$�(rAC(@$),=Ìl,ND(5D(@M+14<�*,2D2$�&n,y(@<e$',N&?-F&?*N/><=,q-?(k(+,3�o-?(@A',214<�&?O%$'(fOP$�&W<K9!(@*�,5/>$',2D2(�OP$�(g-F(hk(+,3�oD(@*�,�/><=,zu�7I/><�*r-F/�36(+*2$�D(�1$Ño<�1>$�*r<K9;/�a>14<�*�OP$�(7�(@$%_�k(+,2*3��7�/><�*r-�9 ` a ` <�(+36(+<=,6(l,5O%$'(T-F(tk(+,A���I/X7�D214<'&FOP$�(T(@*�,�7 ` k2d�/7½Q(@Ml, ` �GV�(+* ~ H4$�D(@*EÈX�`É i(+,PÈX�`É$¼T7�14<�<�(+<=,c-F/g36/>**2(57�$�\E14A�-F(@A),N14<�&?OP$�(�-F14D*2OP$�(�-F(�\E14A[�I/X7�D214<'&FOP$�(�(@*�,cD(@*2AC(@Ml,N&na4(@35(@<=,D2(+M@14<�*�,ND$�&?,0AC14$�D�-?(@*0M@1435��&F<I/X&F*21><�*W7�(yM@1>$�A�$�D(@*{� K ÿ�� K °�� K � �J(+,{� K °�� K �Ð� K *�� K ý �H�
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Décalibration des jets légers (Ajustement cinématique)
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Décalibration des jets b (Ajustement cinématique)
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Décalibration des jets b (Ajustement cinématique)
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ä {�oAy xwj �0� {��Aqwkstsj��Ats� � ��}�j�o�k:h½xi{6��tsn	�Axw��zE{�k_qw��~Aj7�*kC{�qwk }Aj|tvj � npoAyvksts~AqwtsjE{p~ z�qij�~�� xij�y��*up��oAj4�zEj*o�ksy Û ÜÛ {:��{�o�k þ �vj/k_y�qi}Aj*o�ksqw�G�*yr� �5¦ x�{ �/k_�û��npysysqw�Axijû} � n	��ksj�oAqwt�}�j�ymxwnpk_y�} � ~AoAjûk_ts�*y�dpt_{poA}�jõ�A~�tsj*ks�� �v~Ayv��~ � �ml ø � ì7�/�:J np~Ay�{�u	npoAy��Bd	{pxij*zEj*o�k�u�~ ��~ � qixû�*kC{�qwk�}Aqef � qixij#} � {pz���xwqin	tvj�t7}G{poAyExij6zn�*zEjk_j�z��AyÞxc{���~Atsj/k_�7}A~ xinpk�j/kÞx � jUf � { � qwks�ã}Aj7tsj � n	oAyVk_tv~ � ksqin	o � ë n	~At�{ �*� tsn��ik_tvj � j/ksksj�}�j�tso�qi��tvj�hNqwx½j�yVk}An	o � oA� � j�yvy_{pqwtsj�} � {p~ud	z�j�o�k_j*t&xij�oAn	z �Atsj�} � �*up��oAj*zEj*o�k_y ÛvÜÛ ys��xwj � k_qinpoAoA��y&��n	~AtFx � {poA{pxe��ysj �ë n	~At � jÞl�{pqitvj�hG}Aj*~5�à�AqiyVk_j�yûn	o�kû�*ks� j�o�u�qiys{�d	�*j�yê}A{poAyûxij � {p}�tsj�}Aj � j kst_{�u�{pqix �A� {E�Atvj�z�qi�*tsjÞj�yVk} � {��G{pqiyvysj*tîxc{ � n	~A�A~�tsjãj�opo � ys~Atîxwj�y��vj/k_yîxw�Bd	j*tsy ��ï u�qi}Aj*zEz�j�o�k:h � j � q²o � j*yvk � npo � j/up{��Axijg��~Ajãyvq½xc{� {pxwqi�Ats{�k_qwn	oà}�j�yr�vj*ksyîj�yVk � nptstsj � ksj�z�j�o�k�ts��{pxiqwys�*jg�|�G{�yqo � h�j*kî��~Ajãxwj�yõjUg�j*k_y�}�~ }A�*ksj � ksj�~At�j/kî}Aj*yzE�/k � n�}Aj�y�}�j�tvj � n	oAyvksts~ � k_qwn	o }Aj�yr�vj/k_yÞ}G{poAyrBEDGsut"v  ysnpo�k��G{�tvl�{pq¨k_j�z�j�o�k � n	z��Atsqwyîj*kÞzE{��wk_tsqwys�*y �� j*ksksjr��tsn � ��}�~Atsjy � {�f �0� jr}An	o � �&xin	o,dZk_j�tvzEj�j/k�oAj��n	~�tst_{F�G{�yu�/k_tvj�z�j�o���j�{p~Þ}A����~�k �� {F�Atsj*zEqw��tsj�G{ptvksqijõ}Aj � j �0� {p�Aq¨k_tvjêy � {�kvkC{ �0� j*t_{ã� }�� � tvqitvjîxij*ymz�npk_q¨up{k_qinpoAy�}Aj � j*ksksjî�Atvn � ��}A~Atvjîj�o|�*u�{pxi~A{po�kZysj*yjUg�j*k_y ���� {p~�k_tvjryVk_ts{�k_�Ud	qij�j�o�u�qiys{�d	��jm��n	~�t²{pz���xwqin	tvj�tNx � j�f � { � q¨k_��}Ajmtvj � n	oAyvksts~ � k_qwn	ogj�yVk½}Ajrtsj � n	oAyVk_tv~Aqitvjxij�y��*up��oAj*zEj*o�k_y Û ÜÛ o � {:��{po�k²��~ � ~Ao ysj*~Ax��vj/k²� qi}Aj*o�k_qw�A� ����� j�f � { � qwk_��} � qi}Aj*o�k_qw� � {�ksqin	oÞ}Aj*y:�vj*ksyÓ� �*k_{po�k}AjFx � n	ts}�tsjm}�j �	��ì h � n	z�zEj�}Aqiy � ~�ks�&{p~ �0� {��Aqwkstsj ù hxijroAn	zg��tsjZ} � �*up��oAj*zEj*o�k_y Û ÜÛ o � {:��{�o�k��~ � ~Aoõ�vj/k�6tvj � n	oAyvksts~Aq¨kFj�yVk � �7ì �Axi~�yZ��xwj*u	����~Aj�xwjêoAnpzg�Atsjê} � �/u	�*oAj�z�j�o�k_y&��n	ysyv��}G{�o�k þ �vj/k_yF� �5¦ x j*yvk&}An	o ���n	yvysqw�AxijÛ+�)G�4-<%'��-} � { �*� tsn��ik_tvjê} � ~Ao,l�{ � k_j�~�t �?w ö�òhü � x � jUf � { � qwks�ê}Aj�tvj � n	oAyvksts~ � k_qwn	o,j�o � npoAysqw}A��ts{po�kxij�y��*up��oAj*zEj*o�k_yF{�u	j � {p~EzEnpqioAy�~Ao��vj*kr�|qw}Aj�o�k_q¨�G� ��� j/ksksjê�Atvn � ��}A~Atvjõyvj�ts{ }A� � tsq¨k_jû}G{poAy�xc{Þysj � n	o�}Aj�G{ptvksqij�}Aj � j �0� {p�Aqwkstsj �
xy0?z {|=?} =$5�;�~G=?365 ��� 9$� 7�3�;��8;��I� ��� ���I��<>�E9���7:~G=?365 <G;�� 9?� ���

����<���� ~u<�9��E�6� �I<
� oAjàz��*k � n�}Aj#��j*tsz�j*ksk_{po�k�} � {�~ud	z�j�o�k_j*tEx � j�f � { � q¨k_�#}Aj6tsj � n	oAyVk_tv~ � ksqin	o[}Aj�yE�*up��oAj*zEj*o�ksy Û ÜÛ� n	oAyvqiyVk_jF�îtvj��Atvj�oA}AtvjZx � {poG{�xe��ysj�k_j�xwxij���~AjF}A� � tsq¨k_jm}A{poAy½xwj �0� {p��qwk_tvj&�õzE{pqiy�j�oãtvj�x�� �0� {po�k½xi{ � n	~A�A~Atvj}Aj ��ts��yv��xwj � ksqin	oàys~Atûx � qiz��A~Axwysqwn	o|k_ts{poAyVu	j�tvysjg}�j�y½�vj*k_yûxi�Ud	j�tvy � ã qwoAysqQhAxij*y � n	~A��~Atsj*yê}Aj��Ats�*ys�*xij � k_qwn	o~�k_qwxiqiyv��j*yF}G{poAy � j/ksksj�yvj � k_qinpoàyvn	o�kY�
� Ç xij*��k_n	o|qiysnpxi� � ��xwj � kstsn	o|n	~,zg~An	o � u	�*tsq¨�:{po�k�o ��� öpñ6� j� ø�� � zg~�n	oAy � n	~�o ��� ö	ÿr� j� ø��� �*xij � k_tvn	oAy � j/k�� ¬ � ô ö�òhÿ��
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� ~Ao�j qwzE�A~�xiysqwn	oEkst_{po�yvu	j*tsyvj zE{poA��~G{po�k_jÞyv~A���*tsqwj�~Atvj � öpñ6� j� ø�� �
�3{p~��#zEnpqioAy þ �vj*ksy&xi�Bdpj�tsyF} � qwzE�A~�xiysqwn	o�k_ts{poAyVu	j�tvysj�  ¡Z¢¤£&¥p¦�§©¨pª&« �
�3{p~��#zEnpqioAy þ �vj*ksy&�à} � qiz��A~Axwysqwn	o|k_ts{poAyVu	j�tvysj6o ��� 
 ñ¬� j� ø�� ���� {poA{pxe��ysjê��~�q�ys~Aq¨kF�*k_{po�k&~AoAjÞj���ksj�oAyvqin	o#}Aj�x � {poA{pxe��ysjê�Ats�*ysj�o�ks��j�{p~ �0� {p�Aq¨k_tvjî�Ats� � �*}Aj�o�k:h:oAnp~AyFj�o{p}An	��k_j�tvn	oAy½xwj�yÓ�Atsqwo � qw�G{pxij*y � {pt_{ � k_�*tsqwyvk_qw��~Aj�y � ã qwoAysqQh�yvj�~Axwy½xij*y²�/u	��o�j�z�j�o�k_y�{�u	j � j���{ � ksj�z�j�o�k þ �vj/k_y� ysn	o�k�tvj � n	oAyvksts~Aq¨k_y�}G{�oAy � j/ksksjãysj � k_qwn	o � ã �Go } � �*u�{pxi~�j�tîxwjad�{pqwo j�o j�f � { � qwk_�ã}�jgtsj � n	oAyVk_tv~ � ksqin	o��~ � qwoA}A~Aq¨k � j/ksk_j�tsj*xc{'��jãyv~At xi{ � n	~A��~Atsj7j�oo � }Aj�yZ�vj*ksy�xw�Bd	j*tsyUhNxij�yÞz��*k � n�}�j�yÞ}Aj7tsj � n	oAyVk_tv~ � ksqin	o�Ats� � n	o�qiys�*j�yõ{p~ �0� {p�Aq¨k_tvj �gyvj�tsnpo�kû~�ksqixwqiys�*j�y"�
� xwj�xij���k_n	o#j�yVk � j�xw~Aq�}AjÞ�Axw~Ay � {p~�k®o � ysqN~�o �0� npqW�,j*yvkûoA� � j�yvy_{pqwtsj �� xwj�c � {p}�tsn	oAqw��~AjÞj�yvkûtvj � npoAyvksts~Aq¨kõ�A{ptFxc{gz��*k � n�}�j�}Aj�¯±° �³²U�.²�� zEqwoAqizE{px �
� xwjr�vj*kû� � {p}AtsnpoAqi��~Aj�j*yvkû}A�*�AoAq��G{ptFxc{ãz��*k � n�}�j�}Aj¬¯�° �µ´ �)¶>� z�qio�qizE{px �
� xwjr�vj*kû�àxwj���ksn	oAqw��~�j�j�yvkûxwj�ysj � n	oA}ã�vj*k&qi}�j�o�k_q¨�G��� �� j�y � n	zg�AqwoG{pqwysn	oAy�}Aj � n	~A�A~�tsj�y ä�å È�æ å ß:æ ågç è j/k äpå ß:æ ågç æ å É�æ åãé è }A�*�Go�qij�yZ{p~ �0� {p�Aq¨k_tvj��ysj*tsn	o�kûj�z��AxinH�p��j�y&}AjÞxi{7z���z�jêl�{��*n	o �ã �Atv��y {�upn	qit�j4����n	yv�Exwj�yÞ��xw��z�j�o�k_yÞ��~Aq�z�npk_q¨u	j*o�k � j*kvk_j�tsj�xi{'��j7}Aj7xc{ � n	~��A~Atsj7j*o·o � }Aj*yF�vj/k_yxi�Ud	j�tvym�6o ��� öpñ¬� j� ø�� h � j*kvk_jêyvj � k_qinpo|z�n	o�k_tsj*t_{�xij�y�}AqWg �*tsj�o�ksj�yrupn	qij*ymj4����xin	tv��j�yr��np~Atm{�zE�*xiqinptsj�tx � jUf � { � qwks�½}Aj�tvj � npoAyvksts~ � k_qinpo�}�j�y��*up��oAj*zEj*o�ksy Û ÜÛ h�zE{pqwy�{p~Ayvysq�xi{m�A~Atvj*k_�}A~ÞxwnpkN}Aj���n	� � {p}Atvn	oAqw��~�j�ytsj � n	oAyVk_tv~Aqwksy �

¸�jº¹]j»¹ ¼ |�q5v¾½�z�q5v |]x
� n	zEz�j,xij#z�n	o�k_tvj6xi{ �>d	~Atvj ���¨Ç h�xi{ � n	~A�A~Atvjà}�jà�Atv��yv��xij � ksqin	o¿o �]� 
 ñm� j� ø�� {p�A��xiqi��~A�*j{p~ �0� {p�Aq¨k_tvj��,yv~At�x � qiz��A~Axwysqwn	oàkst_{poAyVu	j*tsysj�}Aj*yZ�vj/k_yÞxi�Ud	j�tvy�j�yVk �A{ptvksq � ~�xiqi�*tsj*zEj*o�kêys�/u	��tvj ��j*xixwjgoAj� n	o�ysj�tVu	j,��~Aj ��ù ì }Aj�y �*u	�*oAj�z�j�o�ksy ÛvÜÛ ��tsn�}A~Aqwksyg{�u	j � }Aj*yû�vj*ksyg}Aj�o � ys~A����tvqij*~Atg� ö�ñÀ� j� ø�� �ï o {p�G{pqwysys{po�k � j/ksk_j � n	~A��~Atsj,��o ��� öpñp� j� ø�� hÓxwjEoAnpzg�Atsj|} � �/u	�*oAj�z�j�o�k_y � n	oAysqw}A��tv��ygj*yvkgkstsqá��Axi��hmj/kà� ù ì }Aj � j�y#�*up��oAj*zEj*o�k_y6n	o�k#x � ~Ao }Aj�y �vj/k_y,}G{�oAy#xc{Æd�{�zEz�jS} � qiz��A~Axwysqwn	o kst_{poAyVu	j*tsysjöpñ ô o � ô 
 ñ�� j� ø�� j/kgx � {p~�k_tsj�}Aj�o �Á� 
 ñÀ� j� ø�� �²� j�d�{pqio j�o j�f � { � q¨k_�EqioA}A~�qwk �G{pt � j*kvk_jtsj*xc{'��jêj*yvk&}Anpo � �*u�qw}Aj�o�k �uä {poAy � j�y � n	oA}Aq¨k_qinpoAyBh���np~Ats��~An	q�oAj��G{pym}G{�up{�o�k_{�d	j�{��G{pqiyvysj*tZxc{ � n	~A�A~�tsjys~Atmx � qiz��A~Axiyvqin	oãkst_{poAyVu	j*tsysjÞ}Aj*y��vj*ksyZxi�Ud	j�tvy"Â ï o�l�{�qwk:h � j/ksksjîxiqwzEq¨kC{�ksqin	o7� ö�ñ6� j� ø�� �Atvn�u�qwj�o�kZk_np~�kysqwzE�Axwj�z�j�o�kû}Aj�y � {pts{ � ks��tsqwyvksqi��~Aj�yõ}A~ }A�/k_j � k_j*~At ��� {�}A�*�AoAqwksqin	oà} � ~�oE�vj*kõ�G{ptêx � {�x&d	n	tvqwk � zEjê}Ajgtsj4�
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� n	oAyVk_tv~ � ksqin	o o � j*yvk jUg�j � k_qwupjE��~AjEysqx � qiz��A~Axwysqwn	oàkst_{poAyVu	j*tsysj|}A~,�vj/k j*yvk ys~A����tvqij*~AtsjE� ÷�ÿ8� j� ø�� h� jÞ��~Aq � n	o�yvk_q¨k_~AjÞ}Anpo � ~AoAjÞ�Atsj*zEqw��tvj�xiqiz�qwksj ��J ��{poAz�n	qio�yBh�o�n	~Ay&oAjÞysn	z�z�j�yF�G{py&yºÉAtsy&}Aj*yû��j�tVlXn	ty�z|{po � j�y }A~Ú}��*k_j � ksj�~At �à~AoAj�ysq��G{pyvysjE��oAj*tSd	qwjEj/k � j*ksksj � n	~A�A~AtvjE��j�~�k � npoA}A~AqwtsjE�6}Aj*y j�g j/k_y }�j��n	tv}Ú}AqWf � qixwj�yÞ�6{p�A�Atv� � j*oA}Aj*t �½� {#��nptsoAj7qio�lX��tsqwj�~Atvj7ys~At�x � qiz��A~AxwysqinpoSk_ts{poAyvupj�tvysj�}Aj*yF�vj/k_y�xi�Ud	j�tvy}G{poAy � j*ksksj�{poG{pxW��yvjgj�yVkÞ}An	o � �5���*j�� öpñ�� j� ø�� � ��n	~�ksj�y � j*y � n	o�ysqi}���t_{k_qinpoAyîoAjãyvn	o�k � j���j�o�}G{po�k�G{py&~�k_qwxij*ymj�o � j���~Aq � n	o � j�tvoAj xwj�y��vj/k_yF� �A� {g�>dp~Atsj ���¨Ç oAn	~�yFzEn	o�kstsj�j�o#j�g j/k&��~�j�x � j*ysyvj�o�k_qwj�x�}Aj*y�vj*k_y&� �Tý ø ì7� n	o�kû~AoAjÞqiz��A~Axwysqinpo|k_ts{poAyvupj�tvysj�ys~A����tvqij�~�tsj�� 
 ñ6� j� ø�� �
� j/ksk_j�tvj�xi{'��jî}Aj�xc{ � n	~A��~Atsj�j*o_o � ys~AtFxwj�y��vj/k_yZxw�Bd	j*tsy&{g~Ao,yvj � npoA}S{�u�{po�kC{�d	j �,ä {poAyFx � {poA{pxe��ysj�Ats�*ysj�o�ks��j {p~ �0� {p��qwk_tvj �5hF~AoAj �G{ptVk_qij }A~ �Atv~Aqwk6}Aj lXn	oA} � npzg�AqioA{�k_n	qwtsj }�~]ys��j � k_tvj }Aj zE{pysyvj}A~�c � {p}Atvn	oAqw��~�jS�Atvn�u�qwj�o�k�} � �*up��oAj*zEj*o�k_y#��np~At|xwj�ys��~Aj*xiyEx � ~AoÖ}Aj*y�}Aj*~5� �vj/k_y�qwysyv~Ay|}A~�c o�j�G{pysyvj7�G{pyîxwj�y � n	~A�A~Atvj�yÞ}Ajg��ts��yv��xwj � ksqin	o � ë j*~ qwzE��n	tVk_j�xc{|z��*k � n�}�jg}Ajgtvj � npoAyvksts~ � k_qinpo {�}An	��ks��j�hxij7u�ts{pq�c � {p}�tsn	oAqw��~AjEo�jE��j�~�k }An	o � �G{py¬�*kstsj�tsj � n	oAyVk_tv~Aqwk �Ó��� { ��� j���k_{�k_qwn	oÚ}�j�ksj�xiy��*up��oAj*zEj*o�k_y�G{pt|xwj�y � n	~��A~Atsj*y�}Aj ��ts��yv��xwj � ksqin	o j�yVk,}An	o � qiz��A~�k_{p�Axij#� xc{ �Ats�*ysj�o � j }Ajã�vj*k_yE} � ¦ ò�� np~ í ò����~�qõ��j�tvzEj/ksk_j*o�k�� x � �*up��oAj*zEj*o�k|}Aj6�G{pysyvj�tExij�y � tsqwks��tvj�y�}Ajà��ts��yv��xwj � ksqin	o ys~At�xij#oAnpzg�Atsj6}Ajg�vj*ksy�Ats�*ysj�o�ksy �rï oÅtvj�xÊ� �0� {po�k7xc{ � n	~A�A~Atvj,}Aj#�Ats�*ys�*xij � k_qwn	o[�Ào�Ë»ÌÎÍ� � öpñ� j� ø�� hÓoAn	~Ay7��j�tsz�j*kvk_n	o�y7�� j�yã�/u	�*oAj�z�j�o�k_y�} � �*kstsj��Aqwj�o tvj � npoAyvksts~Aq¨k_yBh � n	z�zEj�qixwxi~AyVk_tv�Eyv~Atãxc{#�>d	~Atvj ���aþ��²� { xiqwzEq¨kC{�ksqin	o o�j�Atsn�u�qij*o�kõ{pxwn	tsyF��~AjÞ}AjÞxi{gzE�/k � n�}Aj�j�z��AxwnI�p��jÞ��n	~AtFtsj � n	o�yvk_tv~AqitvjÞxij�c � {p}Atvn	oAqi��~AjÞj/kõ}�j�xi{£dA��o�j��~ � n ��� {pysqwn	oAoAj�x � {p~ud	z�j�o�k_{�k_qwn	o }Aj7xc{ � n	zg�AqwoG{�ksn	qitvj �ÏJ n	~AyÞ��n	~�upn	oAy�}An	o � oAn	~�y {ksk_j*oA}AtvjE�,~Ao�j{p~ud	z�j�o�kC{k_qinpo }�jExi{#��~Atsj/k_�|}�~ xwnpkÞ}Aj��Ón	� tsj � n	oAyVk_tv~Aqwksy j*oÚ�Axw~AyÞ} � ~�oAjEz�j�qwxixwj�~AtvjgjUf � { � qwks�E}�jtsj � n	oAyVk_ts~ � k_qwn	o �
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� j*ksksjê�Atvn � ��}A~�tsjû}Ajêyv��xij � ksqin	oE{�u	j � tsj*xc{'��jû}Ajõxi{ � n	~A�A~�tsjêj*o�o � � ö�ñ6� j� ø�� {Þ�*ks�êqwoAqwksqi��jF�A{ptxij7d	tsnp~A��jÞk_ts{�up{�qixixi{po�k&ys~Atêxc{7zEj*ys~Atvj }Ajgxi{�yvj � k_qinpo jUf � { � jg}A~S�Ón	� ��ï xixwj�j*yvk�j*o�u�qwy_{�dp��j q � q���np~Atxc{�zEj*ys~Atvj }Ajgxi{EzE{pysyvj }A~ ��n	� {:�	{po�k�j�o k1�*k_j xij*yêqio � n	o�u	�*oAqij*o�k_y � q¨k_�*yê�Axw~Ay � {�~�k � n	o � j*tsoG{�o�kÞxi{� {pxwqi�Ats{�k_qwn	o �� {�tvj � npoAyvksts~ � k_qinpo�}�~Ûc � {p}Atvn	oAqw��~�jF�G{pt
¯±° �³²U�.²�� z�qioAqwz|{�x�yv~At�xij*y��*up��oAj*zEj*o�ksy þ �vj/k_y��{�upj �tsj*xc{'��jî}Aj�xi{ � np~A�A~Atvj�}Aj��Ats�*ys�*xij � k_qwn	o,j�o8o � yv~AtFxij*yÓ�vj*k_ymxi�Bdpj�tsy � n	oA}A~�qwk&{p~,yv��j � kstsj�}Aj�zE{pysyvj�}Ajxc{Þ�>d	~Atvj ��� � ��n	~�tmxij*��~Aj�xN{�~ � ~Ao�j � n	~��A~Atsj�}�jîys�*xij � k_qwn	o,o � j�yvkû{��A�Axiqw��~A��j ��� {g�A~Atvj*ks�î}A~,xin�kZ}AjVc
� {p}Atvn	oAqw��~�j�ymtvj � n	oAyvksts~Aq¨k_yZj*yvkm}Aj � þ ì j/kZy � �*xi�*upjÞ� � � ì }A{poAyZ~Ao�jõlXj�o��*k_tvjî}AjîzE{pyvysjê}�j 	�ö�Ú"Û�Ü{p~�ksn	~At�}A~ �Aq � �_ä {po�y xwj�y�z���z�j�y � n	o�}Aqwksqin	oAyUh�xij �0� {p�Aqwkstsj��,}An	oAoA{pqwkÞ~Ao�j���~Atsj/k_�7}Aj � �6ì ��np~Atx � j�oAyvj�zg��xij�j*k � ø ì }G{�oAy&xc{glXj�oÝ�/k_tvj }AjÞzE{pysyvj��Gxi{g�A~Atvj*k_��n	��ksj�o�~Aj�q � qNj�yvkõ}An	o � }�~àz���z�j�n	ts}�tsj��~Aj � j�xwxij�}A~ �0� {p��qwk_tvj �5hAz���z�j�ysq�j�xwxijîj*yvkõ�Axi~AyZl�{�qi�Axwjî}G{poAy&xi{ãlXj*oÝ�*kstsj�}AjÞz|{�ysysj � �Ónp~�vn	~Atvyû}A{poAyxc{glXj�o��*k_tvj }Aj�zE{pysyvj�h:xijÞoAn	z �Atsj�}Aj9c � {p}Atvn	oAqw��~�j�yû�Aqij*oàtvj � npoAyvksts~Aq¨k_yûj�yvkêzg~Ax¨k_qi��xiqi�õ�G{pt �?w ö�òðñ ��G{pt&t_{��A��nptvkê{p~ �0� {��Aqwkstsj � � j ��~Aq�}A��z�n	o�k_tvj x � qwo�ks��tº�*kû}Aj � j*kvk_j tsj�xi{'��j }�j xc{ � n	~A�A~Atvj j*oÀo � }�j�y�vj*ksyîxi�Ud	j�tvy �`� j*��j*oA}G{po�k:hN}A{poAy�xij zn�*zEj k_j�z��AyUh�xc{|�A{ptvk�}�j£c zE{px²{p�A�G{ptvqi�*yî}G{poAy�xi{ElXj�o��*k_tvjã}Ajz|{�ysysj�j*yvkõzg~Ax¨k_qi��xiqi�û�G{pt ��w ö�ò 
 �=�"J n	~�y&upj�tvtsn	oAyû}G{po�yûxi{gys~Aq¨k_j � npzEz�j�o�kFtv��}A~Aqwtsj � jÞxwnpk �ä {poAy#xij �0� {p�Aq¨k_tsj ��hmxc{ÚlXnptsz�j }A~3�Ats~�qwk,}Aj lXnpoA} � n	zg��qioG{�ksn	qitvjSyvn	~Ay,xijS�Aq � }Aj zE{pyvysj }A~
c �/kC{pq¨k,�Ats{�k_qw��~�j�z�j�o�k#�Axc{k �Z� { tvj�xc{I��j yv~At#xc{ � n	~A�A~Atvj j�oÁo � � n	o�}A~Aqwk6� ~�o �Atv~Aqwk�}Aj lXn	oA}� n	z �AqioG{k_n	qwtsjrksj�xG��~Ajûtsj*�Ats�*ysj�o�ks�õyv~Atxc{î�>d	~Atvj ��� � ����� {��v~�yvk_j*zEj*o�km}Aj � jûyv��j � kstsjû�G{pt�~AoAjFlXn	o � k_qwn	oysj*~Aqix�j*kê~AoAjYd�{p~Ayvysqij*oAoAjgz�n	o�k_tvj ��~Aj xc{�z|{pyvysj�zEj*ys~Atv��jg}�~ c � {p}�tsn	oAqw��~Aj j*yvkêksts�*yî��xwn	q&d	o���jÞ}Ajxc{ zE{pyvysjîn	��k_j�o�~Aj�{p~ �0� {p�AqwkstsjÞ� n�@,j�xixwjî�*k_{pqwkm}Aj�x � n	tv}Atsjõ}Aj�xc{ zE{pyvysj"d	�*oA��tv��j�}A~#��n	ysn	o$c �>� j*k� � {ptvk&y � j4����xiqi��~Aj��A{ptFxc{gzE{p~�u�{pqwysj � {pxiqw�At_{�ksqin	oE}Aj�y²�vj/k_yFxi�Ud	j�tvyF}Aj¬o � � n	z��AtvqiyZj*o�kstsj öpñ6� j� ø�� j*k
 ñ_� j� ø�� ��~AoÚk_ts{�up{�qix�}Aj � {pxwqi�Ats{�k_qwn	o ys~�t � j*y&�vj/k_y xw�Bd	j*tsyÞj�yVkg}Anpo � oA� � j*ysy_{�qitsj�hk+�)G�4-<%'�4- ���ê� j*yvk��np~AtFxc{gz���z�j�t_{pqwysn	o#��~AjÞxc{ã�A~�tsj*ks�Þ}G{poAy&xc{ lXj*oÝ�*kstsj�}AjÞz|{�ysysjÞj*yvkû�Axi~�yZl�{pqi�Axwj �� {7�>d	~Atvj ��� ù tvj��Atv��yvj�o�k_jãxwj yv��j � k_tvjg}Aj z|{pyvysj }A~ c � {p}�tsn	oAqw��~Aj np��k_j*o�~ ��~G{�oA} xij��Atv~Aqwkõ}AjlXn	oA}ã� � ��ysqw��~Aj&j�yvk��Atvqiy½j*o � n	z���k_j � �S{pxed	ts�mxc{êtvj�xc{I��jF}�jFxc{ � n	~A�A~Atvj&j�o�o � }Aj�y��vj/k_yxi�Ud	j�tvyBh�xc{î�G{ptVk}Ajî�Atv~Aqwkm}AjîlXn	oA},� � ��yvqi��~AjÞtsj*yvk_j�o��Bd	xwq&d	j�{p�Axijûj*kZoAj�tsj*�Ats�*ysj�o�ksj��A{pyZ�Axw~AyZ}Aj ú7ì }Aj�yF�/u	�*oAj�z�j�o�k_y}G{poAyÓxc{õlXj*oÝ�*kstsjZ}�jZz|{�ysysj �p� jZyvq&d	oA{px Û ÜÛ tvj�yvksjZ}An	o � }An	z�qioA���G{ptÓxijr�Ats~Aq¨k²}�jmlXn	oA} � n	zg�AqwoG{�ksn	qitvj �'ä j�Axi~�yBh�xijF��ts~Aq¨k}AjûlXnpoA}E� � ��yvqi��~Ajûo � {�{p~ � ~Ao|qwzE�A{ � k�yv~At�xc{�zEj*ys~Atvj&}Ajõxi{�z|{pyvysj&}A~Ûc � {�}Atsn	o�qi��~Aj��~AqNtsj*yvk_jÞ�Atvn �0� j }Aj � j�xixwjî}AjÞxc{g�>dp~Atsj ��� � �� j*y�zn�*zEj*y � npo � xw~Aysqwn	oAyîy � qwzE��n	ysj*o�k���np~Atîxij ys��j � k_tsj7}Aj z|{pyvysjã}A~ ��n	� � {p}�tsn	oAqw��~Ajgtsj � n	o�yy�k_tv~AqwkBh�}�n	oAoA�ã�G{�têxc{��>d	~Atvj ��� �5h nA@Sxij ��ts~Aq¨kî}AjglXn	o�} � � ��ysqi��~Aj7j*yvk��Atvqiyîj*o � n	z���ksj ��� {|�A{ptvk�}�j�y�*up��oAj*zEj*o�ksy Û ÜÛ tsj*�Ats�*ysj*o�ksj ú�þÚì }�jSx � j�o�ysj�z �Axij6}G{poAyExc{ lXj�oÝ�/k_tvj 	Þü�Ú"Û:Þ$ßÊà {p~�k_n	~At�}A~ ��q � ��� {z|{�~�u�{pqiyvj � {pxiqw�At_{k_qinpo }Aj�yû�vj/k_y xi�Bdpj�tsy�} � qiz��A~Axwysqinpo kst_{po�yvu	j*tsyvj � n	z��Atvqiysj�j�o�kstsj þ�� j*k ù � � j� ø��ysj�k_t_{�}A~Aqwkû�G{�tõ~Ao�j zE{pysyvj }Aj �Ónp� ysn	~�yy��j*yvksqiz���j ��� j ��ts~Aq¨kõ}�j lXn	oA}à� � ��ysqi��~Aj �*kC{�o�kõoA�Ud	xiqed	j�{p��xij�hoAn	~Ay&oAjÞoAnp~Ay&j�o6�Ats�*n �*� ~A��j�tvn	oAyû�Axi~AyÓ�v~�ys��~ � �Exc{ �Aoà}Aj � j �0� {p�Aqwkstsj �� {gk_{p�Axij ���wÇ tvjBd	tvn	~A��j�xij�y&zE{pysyvj�yUhG�A~Atsj/k_�*yû}�j�y&xinpksyFj*k&j�f � { � q¨k_�*yû}�j�tvj � n	oAyvksts~ � k_qwn	oà}�~6��n	�
� {p}Atvn	oAqw��~�j���n	~At�xij*yÞ�*u	�*oAj�z�j�o�ksyãysj�z�qixwj���ksn	oAqw��~�j�y¬áEj/k�â ~AoAqi��~Aj*zEj*o�k:h�{p�Atv��y {p�A�Axwq � {k_qinpo }�j�y� n	z �AqioG{�qiysnpoAy}Aj � np~A�A~Atvj�y äpå È�æ å ß�æ ågç è j/k äpå ß:æ åãç æ å É�æ ågé è ��ä {po�ymxc{ÞlXj�oÝ�/k_tvjî}AjêzE{pyvysj}Aj 	Þü�Ú"ÛãÞ$ßÊà {p~�k_np~At }A~Ú�Aq � hÓxi{6�A~�tsj*ks��j�yVkgyv~A���*tsqwj�~Atvj,� ýp� ì ��n	~At�~Ao�d�{�qio j�o j�f � { � q¨k_���A{ptt_{p����n	tVk&�7x � {poG{pxW��yvjî�Atv��ysj*o�k_��j }G{poAy&xwj � � {p�Aq¨k_tsj �g}Aj �?w ÷	ò�� � }G{poAy&xwj � {py&xij�z�n	qwoAyml�{�u	n	ts{p�Axwj �� {�zEj*ys~Atvj }Aj xc{7z|{pyvysj }A~ ��n	� ys~�tî~AoSksj�x�xinpkûj�yVkîk_np~�kî�7l�{pqwkõj�o�u�qiys{�d	j�{p�Axij � ë {ptêts{p�A��n	tvkê�
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R(j,j) minimal)∆Masse du W Had. ( Entries  16229
Cst       8.3± 277.9 

    WM  0.28± 77.04 
(W) σ  0.29±  9.08 

CstBdf    1.70± 11.11 
Threshold  0.0±    11 
b         0.060± 1.151 
c         0.00167± 0.03877 
Lin       1.47± 13.86 

Evts reconstruits

Bruit de fond Combinatoire

R(j,j) minimal)∆Masse du W Had. (
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Reconstruction du W hadronique en tenant compte du Bruit de fond physique

0.2482±=8.977jjσ
0.269±=77.14jjM

 (58%)µ semileptonique e et tSignal : t

  (4.8%)τ semileptonique tSignal : t

 (2.5%)τ semileptonique tBdf Phys : t

 (33%)µ semileptonique e et tBdf Comb :  t

 (0.4%)ττ leptonique tBdf Phys : t

Bdf Phys : W+jets (0.53%)
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Reconstruction du Top hadronique en tenant compte du Bruit de fond physique

0.5502±=15.57topσ
0.483±=170.5topM

 (52%)µ semileptonique e et tSignal : t

  (4.5%)τ semileptonique tSignal : t

 (2.6%)τ semileptonique tBdf Phys : t

 (40%)µ semileptonique e et tBdf Comb :  t

 (0.26%)ττ leptonique tBdf Phys : t

Bdf Phys : W+jets (0.26%)
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R(j,j) minimal)∆Masse du W Had. ( Entries  5264
Cst       5.5± 126.9 

    WM  0.33± 79.72 
(W) σ  0.382± 8.179 

CstBdf    0.773± 2.365 
Threshold  1.50± 29.91 
b         0.115± 0.978 
c         0.00343± 0.02811 
Lin       1.779± 6.458 
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R(j,j) minimal)∆Masse du W Had. (
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R(jj,bh) minimal)∆Masse du Top Had. ( CstGaus   6.9± 165.6 
  TopM  0.6± 174.5 

 topσ  0.58± 14.01 
CstBdf    1.024± 1.938 
Threshold  0.65± 97.09 
b         0.1861± 0.8997 
c         0.00257± 0.01986 
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R(jj,bh) minimal)∆Masse du Top Had. ( CstGaus   6.1± 135.2 
  TopM  0.5± 174.7 

 topσ  0.5±  13.5 
CstBdf    0.1625± 0.1035 
Threshold  7.94± 90.86 
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R(jj,bh) minimal)∆Masse du Top Had. ( Constant  3.24± 79.82 
Mean      0.5± 175.7 
Sigma     0.33± 13.74 

Evts reconstruits
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R(jj,bh) minimal)∆Masse du Top Had. (
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� ~Ao�j qwzE�A~�xiysqwn	oEkst_{po�yvu	j*tsyvj zE{poA��~G{po�k_jÞyv~A���*tsqwj�~Atvj � öpñ6� j� ø�� �
� ÝGÒ>Ù Ù Í�Ô�Î�Ï ç á�Ë�Ð�Ï���×�Ä:Ë�ÑÏ } � qwzE�A~�xiysqwn	o|kst_{poAyVu	j*tsysj6o ��� 
 ñ¬� j� ø�� �
� Ë©ÙNÝGÌpÐ�Ë�Ù Ë�Î�ÐSÈ á�Ë�ÐEâ } � qwzE�A~�xiysqwn	o|kst_{poAyVu	j*tsysj6o ��� 
 ñ�� á�� ø�� �� {Þz��*k � n�}Anpxin	d	qwjF{p}Anp��k_�*jõq � qGj�yVkZqw}Aj�o�k_qw��~Ajû� � j*xixwjû}�~ �0� {��Aqwkstsjû�Ats� � ��}�j�o�k �,ä {poAy�~Ao|��tsj�z�qij*tk_j*zE�AyUhpxi{êzEj*qixwxij�~�tsjyvkst_{�ks�Bd	qwjZ} � {p�A�G{ptvqij*zEj*o�k²j�yVktsj �0� j�t �0� ��jõ�î�G{ptvksqitÓ}A~ãysn	~�yy��j*oAysj*zg�AxwjF} � �/u	�*oAj��zEj*o�k_y ã � ïF�¯ä j�y � n	~A�A~Atvj�y�}AjFys�*xij � k_qwn	o7ysn	o�kj*oAys~Aq¨k_jû{p�A��xiqi��~A�*j�y�yv~At�x � j�oAyvj�zg��xijF}Aj*y��/u	�*oAj�z�j�o�k_y}Aqiyv��npoAqi�Axwj�yF{�Go#} � {�zE�*xiqinptsj�tmxc{g�A~Atvj*ks� �
J n	~AymoAjêoAnp~AymlXn � {pxwqiysj*tsn	o�yr�G{�y � j*��j*oA}G{po�k&yv~Atmk_np~�kZx � j*oAysj*zg�Axijõ}Aj�ym�*u	�*oAj�z�j�o�ksy&{�upj � Ç �vj/kZ�qi}Aj*o�k_qw�A� ��ï o#j�g j/k:h ú�Ç�ì }Aj*yF�*up��oAj*zEj*o�ksy ã � ï {�u	j � ~�o �vj*kF�#tsj � n	o�yvk_tv~AqwkZ��n	yvys�*}Aj�o�k � n	~ ù �vj/k_yxi�Ud	j�tvy � n	z�zEjÞxijÞz�n	o�k_tvj xi{ãk_{p�Axwj ��� ù � ~àxc{gl�{pqi��xij��G{ptVkê��~Aj tsj*�Ats�*ysj�o�ksj�o�k�xij*yõ�/u	�*oAj�z�j�o�k_yî{�upj ��Axi~�y�}Aj ù �vj/k_yxi�Ud	j�tvyBh�qwxAj�yVkrqwo�~�k_qwxijm}�j �0� j*t �0� j*tm��xwj�ytsj � n	oAyVk_tv~Aqitvj �¯ä j&�Axw~AyBh�xi{ � n	zg��qioG{�ksn	qitvjZ�Axw~Ayqiz���nptvkC{�o�ksj&qioA}A~�qwk_jû�G{pt � j*yZ�*up��oAj*zEj*o�ksy&xij�yrtsj*oA}��Axw~Aym}AqWf � qixwjê� tsj � n	oAyVk_ts~�qitsj ��J n	~Ay � n	oAyVkC{�ksn	oAy� n	z�z�jê�Atv�*u�~à~�oAjÞts��}�~ � ksqin	o#}Aj�xi{g�G{ptvkZ} � �/u	�*oAj�z�j�o�k_y ã � ï �G{�tsz�q xij*yF�*up��oAj*zEj*o�ksy � � xi�Bdpj�tsy æÇ � � ��~Aq�o � j�yvkm�Axi~�y�q � q:��~Ajê}�j þp� ì {pxinptsy��~ � j*xixwjõ{ksk_j*q&d	oA{pqwk þ � ì ��n	~At�xij�y��*up��oAj*zEj*o�k_y �¶þ xi�Ud	j�tvyæ þ � �=�

¸�j�mkj»¹ ��r>Ð;|]x{�¯q�su��ÐGq5v |]x�}Vr_��¤Vz]s�q5v»Ð���� r_�� {6�Atsnp�Axi�*z|{�ksqi��~Ajãxwqi��j�{p~ xij*��k_n	o j�yVkgxi{6z���z�j7��~ � {p~ �0� {p�Aq¨k_tsj|� ��� j � n	o�k_j*oAj�~At }AjExwj���ksn	o� n	o�ksqij�o�krz|{��vn	tsq¨kC{pqwtsj�z�j�o�k~Ao|ysj�~�x�n	���vj*k �,� n	z�zEjû�Atv� � �*}Aj�z�z�j�o�k:h�~Ao �0� npqW�Ej�yVkZoA� � j�yvy_{pqwtsjî}A{poAyzEnpqioAyF}Aj Çãì }Aj*y � {py � ë n	~�t � j�yî�/u	��o�j�z�j�o�k_yUh xij�xij*��k_npo �0� npqiysq � n	zEz�jÞ�Atsn�upj�oG{po�k�}�~Êc xij*��k_n'�oAqi��~Aj�j�yVk � j�xi~�q�}�j �Axw~Ay � {p~�kCo � �:xi{��A~�tsj*ks� }A~Sxinpkû}Aj�xij*��k_n	o�yõn	��k_j�o�~Aj �G{pt � j/ksk_j ys�*xij � k_qwn	oSj*yvk}Aj ú	ú�� � � ì��
ä {poAy xij �0� {p�Aq¨k_tvj��5hNo�n	~Ayg{�upn	oAy�zEn	o�ksts����~�j|xc{,z�j�qwxixij*~AtsjãyVk_ts{�k_�Ud	qij7}Aj�tsj � n	oAyVk_tv~ � ksqin	o }�j�y�*up��oAj*zEj*o�ksy Û ÜÛ � n	oAyvqiyvksj#�S}A�/k_j�tvzEqwoAj�t } � {���n	tv} xijFc � {p}Atvn	oAqi��~Aj|�A~Aqiyg�Sys�*xij � k_qwn	oAoAj*tgxij��vj*kã�

� {p}Atvn	oAqw��~�jã�G{ptsz�q²xwj�y�}Aj*~5���vj*ksy�� ��� j*kvk_j7n	tv}Atsjã}Aj7tvj � npoAyvksts~ � k_qinpo y � qwzE��n	ysj q � q²} � {�~�kC{po�k��Axw~Ay��~Ajõx � ~�o|}Aj*yN�vj/k_ym�Eo � j�yvkr�G{pyrqi}Aj*o�k_qw�A�ûj*oEk_{po�km��~Ajûk_j�x ��� { }A�*z|{pt �0� jõ{p}An	��ks��jûq � q�yvj�ts{ }An	o �õ� j�xixwj}A~ �0� {p�Aq¨k_tvj���ts� � ��}Aj*o�k£�Atvj � npoAyvksts~ � k_qinpoà}A~èc � {p}AtsnpoAqi��~Aj��A~�qiy �0� n	qá�,}A~g�vj*kû� � {p}Atvn	oAqw��~�j �ï oEoAn	~Ay�xiqwzEq¨kC{po�k²}G{poAyxc{Þys~�qwk_jû{p~����*u	�*oAj�z�j�o�ksyF{�u	j � � n	~ ù �vj*ksyrxw�Bd	j*tsyj*k Ç yvj�~Axp�vj/kr�;h�o�n	~Ay}Aqiyv��npysn	oAyF}�j Ç�ý	ý ø �*up��oAj*zEj*o�ksy ã � ïF�



Ì ¿ ß Ê|Ë�Ì	Í�Î�Ï*Ð�ÑÒ�ÌpÐ�Ô�Í�Î Õ�Ë�Ï7×�Ø�×�Î�Ë�Ù Ë�Î�Ð�ÏgÛsÜÛ�Î�ô¨Ý©þ�ÝGÎ�Ð$Á�Ò�ôwÒ�Î á�Ë�Ð�â Ñ�Ë�Ì	Í�Î�Ï*Ð�ÑÒ�ÔXÐ È ç:ç
� � xc{���n � �)�ª�zE�/k � n�}Aj t_{pq�c í {p~5�$c t_{pq�c í {p~5�$c

� ô �³²U�.²���� ô ¹_£��� ��zEqwoAqizE{px Ç � �	� ù þ � Ç � �	� ù þ �
� ù��! H�#" ¦w§ª© �%$¦¥¦ ��zEqwoAqizE{px � � � Ç	Ç ù þ¼ �æ²U�.²�� zE{'��qizE{px ù ý � Ç � � � � þ Ç�ýpþ��Â'& �³²U�.²�� zE{'��qizE{px ø úp� ø	øpø ø � � ú�þpþÂ �æ²U�.²�� zE{'��qizE{px ý � þ Ç��	þ�� ý	ý�Ç Ç��p��ý
¯±° �³²U�.²�� z�qio�qizE{px Ç�� ø	ø �	úp� � � � Ç	Ç ù þ� f zEqwoAqizE{px Ç ���	� ù	ù � Ç � � þ ù þ��

������L��� �£��äY%'DFEB���[!��a\H�O+�-&/Û���;8U+���Ç �Ð?,+A!���%'2>-3@B�C�0/Y���010%'2,/��Q�4��-.��/�),+��4D[-]#&�0/Û��\���2;��DP��2>��/�êYçLþÙ ÿ{N:���kEÛ��2£8:%'2;1��3-<%'2É!��9#W+PDP���.?>%B!��Y!��9���010%'2,/��3�4�C1��3-<%'2 !��Z��?,+A!���%'2>-3@B�C�BJ

Ì ¿ ß ¿ È ¿ È Ê�Ë�Ì	Í�Î�Ï*Ð�ÑÒ�ÌpÐ�ÔXÍ�Î ÕÓÒ×ú û�ÝAÕ�Ñ�Í�ÎÓÔ3Á�Ò�Ë
ë n	~At�xi{Úys�*xij � k_qwn	o }Aj*y,}Aj�~5� �vj*ksy|lXn	tszE{po�k�xwjÊc � {p}�tsn	oAqw��~Aj�hrqix�� {Úksn	~�vn	~Atvy�~Ao �0� npqW� �jUg�j � ks~Aj�tF��~Aqiyv��~�jîk_tsnpqiy��vj*k_ymxi�Bdpj�tsyZ{p~�z�qioAqwzg~Az yvn	o�kF�Ats�*ysj*o�ksyBh � n	o�k_t_{�qitsj*zEj*o�kF{p~ �0� {��Aqwkstsj���nA@ýp��ì }Aj�yû�*up��oAj*zEj*o�k_yêo � {�u�{pqij*o�k&��~�j }Aj*~5� �vj/k_y&xi�Ud	j�tvy �
ã oAn	~�upj�{p~;hÓ�Axw~Aysqwj�~Atvy z��*k � n�}Aj�y�n	o�kg�/k_�7k_j�yVk_�*j�yg}G{�oAy }Aq¨u	j*tsy � j�o�k_tvj�y }Aj|zE{pysyvjEj*oÚu�~Aj|}�j�0� n	qiyvqit�xij*y�}Aj�~5�Z�vj/k_y�xi�Ud	j�tvy�lXnptszE{po�kÓxwj(c � {p}�tsn	oAqw��~Aj ��� j�y�ts�*ys~Ax¨kC{�ksyÓ}�j � j�yÓ}Aqeg���tvj�o�k_j*yÓz��*k � n�}�j�yBh��~�q�yvn	o�kê}�n	oAoA�*yõ}G{�oAy&xc{gkC{p��xij ��� �5hAysnpo�kõ��~G{pxwqwkC{k_qwupj�z�j�o�kFqw}Aj�o�k_qw��~Aj�yûz|{�qiyZ�Atv��yvj�o�k_j*o�kî��~�j�xi��~Aj*y}Aqeg���tvj�o � j�y���~A{po�k_qwk_{�k_q¨u	j*y��G{pt�t_{��A��nptvkÞ� � j*~5� n	��ksj�o�~AyÞ}G{po�y�x � {�oG{pxe��yvjã{�u	j � þ �vj*ksyÞ� �N� j�y�k_tvn	qiyzE�/k � n�}Aj�y&xwj�yF�Axw~AyFjUf � { � j�yõtsj*yvk_j*o�kõ}A{poAy&x � n	ts}�tsj�xc{gz��*k � n�}Aj�}Aj�� ô ¦¥¦ � ô ¹_£��� ��z�qioAqwz|{pxQh � j*xixij�}�j� f zEqwoAqizE{px²j/k j*o��Go xi{6z��*k � n�}AjE}�j�¯±° �æ²U�.²�� zEqwoAqizE{px � ��� jUf � { � qwks�|}Aj�tsj � n	oAyVk_tv~ � ksqin	o }�� � tvn��ik� j���j�o�}G{po�kÞ��np~Atõx � j*oAysj*zg�Axwj }Aj*yîz��*k � n�}Aj*yê�Atvn	ys��j � k_�*j�y �L�ê� j*yvkÞ{�qioAyvq���~Aj xc{Ez��*k � n�}Aj }�j_� ô ¦ð¦ �ô ¹_£��� ��zEqwoAqizE{px��G{pyvysjÞ}Aj ú ù ì } � jUf � { � qwks�Þ}G{poAyûx � {poG{pxW��ysj�� þ �vj*k_y&�à� ý���ì q � q �
ä jûz���z�j�h	xi{Þz��*k � n�}Aj&}AjC¯±° �³²U�.²�� z�qio�qizE{px�upn	qwk�yvn	o|j�f � { � q¨k_�&}A� � tsn��ik_tvj&}Aj ø ú ì � {poG{pxW��ysjõ�þ �vj/k_y�� � � ��Çõì q � q �	� j*kvk_jûzE�/k � n�}Aj&j�yVkm}Anpo � �Axi~Ayyvj�oAyvqi�Axwjê��xc{�oAnpo5��qw}Aj�o�k_q¨� � {k_qinpoã}A~Eu�t_{�q��vj*k��

� {p}Atvn	oAqi��~Aj ��ï oàjUg�j*kBh �	�Eì }Aj*ybc � {p}AtsnpoAqi��~Aj*yõzE{pxNtsj � n	o�yvk_tv~Aqwksyõyvn	o�kõlXnptsz���yû{�u	j � xij�u�t_{pq��vj/k� � {p}Atvn	oAqw��~�j � {pt � j�xw~AqW� � qNj�yVkê��xi~Ayû�Atsn �0� j }Aj x � ~�oS}Aj*yõu�t_{pqwy²�vj*k_yõ}A~Êc ��~�j � j*y�vj/k_yêo�j xwj yvn	o�kj�o�k_tvjîj�~5� ��� { zE�/k � n�}Aj±� ô ¦¥¦ � ô ¹s£��� ��z�qioAqwz|{px�j�yVkF}An	o � �Ats�/lX��tv��jî��xc{�zE�/k � n�}Aj�¯�° �³²U�µ²�� z�qioAqwz|{�x� {pt&�Axw~AyFjUf � { � j�h:z���z�j�ysqNj*xixij�j*yvkû�Axw~AyFysj*oAysqw�Axij��ãxc{ � {�xiqi��t_{�ksqin	oEj�o6��oAj*tSd	qwj �� j6xinpk�} � �*up��oAj*zEj*o�ksy,{�u	j � � ù �vj*ksy|xi�Ud	j�tvy æ Ç �vj*kE� � }An	~A��xij6xij#oAn	zg��tsj6}Aj � n	zg�AqwoG{pqiyvn	oAy��n	yvysqw�Axij*y���n	~AtNxi{Ztsj � n	oAyVk_tv~ � ksqin	oÞ}A~9c � {�}Atsn	o�qi��~Aj��G{ptNts{p�A��n	tvk�{�~5�Þ�*up��oAj*zEj*o�k_y � � �vj*ksy�xw�Bd	j*tsy æÇ �vj*k�� � j*kÓ{p~,d	zEj*o�k_j�}An	o � xijtsqwys��~Aj�}Aj �0� n	qwysqit�~Ao�jrzE{p~�u�{pqwysj � n	z �AqioG{�qiysnpoLh�xwj��vj/k²yv~A�A�Axw��z�j�o�kC{�qitsj�*kC{�o�k~�oî�vj/k�} � ¦ ò�� n	~ í ò�� � ë n	~�t�ts��}�~Aqitvj � jFtvqiys��~Aj�h	} � {p~�kstsj�y�z��*k � n�}Aj�y�n	o�k��/k_�Fj*o�u�qwy_{�d	�*j�y}G{po�yxij�yv��~Aj�xwxij�yFyvj�~Axwy � }Aj�y ù �vj*ksy&}AqwksyZxi�Ud	j�tvyF�*kC{�qij�o�k � n	oAysj*tvup��y � ë xi~�ysqij*~AtsyZl�{���n	oAyF}�j �0� n	qiyvqit � j�yFk_tvn	qiy�vj*k_y�npo�k�/k_�Zksj�o�k_�*j�y��pxwj�y � �vj/k_y �0� n	qwysqwy½ysn	o�kyvn	qwk � j�~5�g}AjF�Axw~Ay � {p~�k_jFqiz��A~Axwysqwn	oLh�ysn	q¨k � j�~5�7}�jZ�Axi~�y
� {p~�ksjîqiz��A~Axwysqinpo7kst_{po�yvu	j*tsyvj�hAyvn	qwk � j�~���}Ajê�Axi~Ay � {p~�ksjê�*oAj�tOd	qij � ë n	~AtZx � j*oAysj*zg�Axijû}Aj � j�ymksj�yVk_yBh�xij*yþ u�t_{�qiym�vj*ksy }A~Éc yvn	o�k ��ts��yvj�o�k_y �G{ptvzEq½xwj�y � �vj*k_y�}G{po�y�j*o�u�qwtsn	o ø �6ì }Aj�y � {�y ��� j�y�zE�/k � n�}Aj*y}Ajgtsj � n	o�yvk_tv~ � ksqin	oS}A~ c � {p}�tsn	oAqw��~Aj }�j xc{7kC{p��xij ��� ��{p�A�Axwqi��~A�*j�yêyv~Atêxwj�yûk_tsnpqiy½�vj*k_yõys�*xij � k_qwn	oAoA�*y� n	oA}�~Aqiyvj�o�kê}A{poAyûxij�z�j�qixwxij*~AtZ}Aj*y � {pyû��~Ao�j j�f � { � q¨k_�Þqio�lX��tsqwj�~Atvj�}Aj � ��ì � � j�xwxij�}Aj�xc{ãz��*k � n�}Aj}Aj�� ô ¦¥¦ � ô ¹s£��� ��zEqwoAqizE{px�}AjÞxc{ kC{��Axij ��� � �
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� � xi{p��n � � �ª�v� � � �ª�v�A�AxzE�/k � n�}Aj t_{�q�� í {p~��#� ts{pq�� í {p~5�#� t_{pq � í {p~5���

� ù(�) H�*"(+I�%$� + ��zEqwoAqizE{px ø Ç ù ú	� ù¼ �µ´ �)¶C� z�qioAqwz|{�x ø ÇpÇ ú���ý ÇpÇ�ý ù �	� ù Ç���Ç�� ý�� øÂ'& �ç´ �1¶C� z|{'��qwz|{px Ç���Ç ù ý�� ù Ç�� ù Ç ý � ýÂ �µ´ �)¶C� zE{'��qizE{px ø ý�Ç úp��ý Ç	Ç ùA� � � �
¯±° �ç´ �1¶C� zEqwoAqizE{px Ç	Ç�þ�� � � þ Ç	Ç ù þ � � �

¯±° �µ´ �)¶C�'� ¯±° �#,<�1¶C� z�qioAqwz|{px Ç��	ú�� � ø þ ú ù þ ø	� � Ç��	��Ç ý�Ç�ý- �/. ! �%0 Û ËÎË Ë zEqwoAqizE{px Ç�þ øpù ù ú ù
������]����� �¿ä7%'DFEB�0�è!��è\H�O+�-&/æ����8U+���ÇFN:����/ÊE¥?,+A!��0%'2>-3@B�>�0/¥���010%'2,/��3�4�5-.�./£),+��4D[-V#&�0/æ��\���2;��DP��2>�./
êYçLþ Ù �52£N:����EÛ��2£8:%'2;1��3-<%'2É!��9#W+PDP���.?>%B!��Y!��9���010%'2,/��3���>1��3-<%'2 !��7N:����E9?,+A!���%'2>-3@B�C�BJ

Ì ¿ ß ¿ È ¿ ß Ã,×21½Î�ÔXÐ�Ô�Í�ÎÖÕ�Ë�Ïõá*Ë�Ð�Ï7â�û�ÝGÕ�Ñ�Í�Î�Ô3Á�Ò�ËSË�Ðn�XË���Ð�Í�Î�ÔQÁ Ò�Ë
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Reconstruction du W hadronique en tenant compte du Bruit de fond physique

0.2746±=8.473jjσ
0.2552±=81.24jjM

 (58%)µ semileptonique e et tSignal : t

  (5.2%)τ semileptonique tSignal : t

 (3.9%)τ semileptonique tBdf Phys : t

 (31%)µ semileptonique e et tBdf Comb :  t

 (0.13%)ττ leptonique tBdf Phys : t

Bdf Phys : W+jets (2.1%)
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Reconstruction du W hadronique en tenant compte du Bruit de fond physique

0.2335±=7.636jjσ
0.2491±=80.94jjM

 (64%)µ semileptonique e et tSignal : t

  (6%)τ semileptonique tSignal : t

 (3.2%)τ semileptonique tBdf Phys : t

 (25%)µ semileptonique e et tBdf Comb :  t

 (0.086%)ττ leptonique tBdf Phys : t

Bdf Phys : W+jets (1.3%)
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Reconstruction du Top hadronique en tenant compte du Bruit de fond physique
0.7281±=19.3topσ

0.6419±=173.5topM

 (44%)µ semileptonique e et tSignal : t

  (4.1%)τ semileptonique tSignal : t

 (4.9%)τ semileptonique tBdf Phys : t

 (45%)µ semileptonique e et tBdf Comb :  t

 (0.13%)ττ leptonique tBdf Phys : t

Bdf Phys : W+jets (2.1%)
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Reconstruction du Top hadronique en tenant compte du Bruit de fond physique
0.812±=15.22topσ
0.6386±=175.4topM

 (53%)µ semileptonique e et tSignal : t

  (5.2%)τ semileptonique tSignal : t

 (4%)τ semileptonique tBdf Phys : t

 (37%)µ semileptonique e et tBdf Comb :  t

 (0.086%)ττ leptonique tBdf Phys : t

Bdf Phys : W+jets (1.3%)
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_ [a[ `%b�] g!hpf b g _ �%g _pm�` d _;`%`�i h � d Z i d [ d v Z\[ �
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_;i �Pg m c [ _ h �;i f m��(` g!h d h b^` g _;` Z\[ `%� [�f b�m [ ] [c d `�` [ ]p_Å� g � h m [ `%b [D[(h;f�g m [ bjm g �Æi c � g m%b d h b [ � g _;m d u g iGm�_ h i c � d f b h � d Z i d [ d v ZG[Á[(h b [ m c [] �¢[ m�m [ _;m�` � `3bj� c d b�i\n
_ [ `�_pm Z d c [ `�_;m [ ] [zZ d c d `�` [ ];_�� g � �
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Masse du Top Had. (jet b = b had.) CstGaus   9.4± 174.1 
  TopM  0.8± 177.4 

 topσ  0.91± 14.74 
CstBdf    0.0123± 0.3327 
Threshold  1.1± 102.8 
b         0.005± 1.643 
c         0.00029± 0.01537 

Evts reconstruits

Bruit de fond Combinatoire

Masse du Top Had. (jet b = b had.)
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Reconstruction du W hadronique en tenant compte du Bruit de fond physique

0.4858±=10.04jjσ
0.4174±=81.07jjM

 (62%)µ semileptonique e et tSignal : t

  (7.1%)τ semileptonique tSignal : t

 (2.5%)τ semileptonique tBdf Phys : t

 (25%)µ semileptonique e et tBdf Comb :  t

 (0.25%)ττ leptonique tBdf Phys : t

Bdf Phys : W+jets (3.3%)
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Reconstruction du W hadronique en tenant compte du Bruit de fond physique

0.4079±=8.4jjσ
0.4013±=80.89jjM

 (70%)µ semileptonique e et tSignal : t

  (8.3%)τ semileptonique tSignal : t

 (1.8%)τ semileptonique tBdf Phys : t

 (19%)µ semileptonique e et tBdf Comb :  t

 (0.17%)ττ leptonique tBdf Phys : t

Bdf Phys : W+jets (1.4%)
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Reconstruction du Top hadronique en tenant compte du Bruit de fond physique

1.151±=21.7topσ
0.9828±=172.5topM

 (48%)µ semileptonique e et tSignal : t

  (6%)τ semileptonique tSignal : t

 (3.6%)τ semileptonique tBdf Phys : t

 (38%)µ semileptonique e et tBdf Comb :  t

 (0.25%)ττ leptonique tBdf Phys : t

Bdf Phys : W+jets (3.3%)
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Reconstruction du Top hadronique en tenant compte du Bruit de fond physique

1.317±=16.33topσ
0.9579±=175.7topM

 (59%)µ semileptonique e et tSignal : t

  (7.7%)τ semileptonique tSignal : t

 (2.5%)τ semileptonique tBdf Phys : t

 (29%)µ semileptonique e et tBdf Comb :  t

 (0.17%)ττ leptonique tBdf Phys : t

Bdf Phys : W+jets (1.4%)
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¡ [ `¨v g ` g!h ` c ` g!h b`�� Z\[(f bji g!h;h ��`{� d m c i ZG[sZGg b^] � � u � h;[ c [(h b�`�� g � ` [ c i ZG[ �pb g!h iGno_ [ ` �¥¡ [ ` f(go[ f f i [(h bj`|] � �Ãb d ZGg!h;h d d [[(h m%�(`%_ Z b d h b f�g!h `%b�iGb�_ [ m g!h b�_ h;[°�Vf d Z iGv;m d bji g)h i h � `%iGb�_ � � g _;m f�g m�m%i d [ m ZG[ ` �%[ bj`|] [Áf�[ c��(c [sZGg b �� h;[ �Ãbj_;] [ �;m�� Z i c i h d i\m [ d c g!h bjm%��n
_ [xf([ ` f�g�[ f f i [�h bj`Y] � ��b d Z\g!h;h d d [ ` g!h bY� Z _;` d � h ��m d ZG[ c [(h bu d Z iG] [ `�� g _;m�b g _pb �%[ b d � d h b ZG[ ` cn��c [ ` f m�iGb�ª(m [ `q] [ `�� Z\[�f bji g!h � oeï�h �;` [ _;] g m d �;iG];iGb�� h i\` g!Z d bji g)h � hi h ]p�(� [(h ] d c|c [(h b�];_x�;m g�f�[ `�`%_;`�� � � `%i\n
_ [zZ/� d � d h b [(h d [�h ];m%� �ã § h ] � � u d Z _ [ m Z d �;m%� f iG`�i g!h d u [�fzZ d n
_ [(ZGZ\[�g!h � [ _pb [ � b�m d iGm [rZG[ ` f�g�[ f f i [�h bj`�] � ��b d Z\g!hph d d [ ] [ `] g!h;h � [ ` h Z d `�i c _ Z d bji g!h � g!h b [ � ��d m Z\gy[ `%bt_pbji Z iG`�� [ � g _pm�];��b [ m c i hp[ m �
� ZG[ ` f(go[ f f i [(h bj` d b%b [(h ];_;`^� d m f(g c � d m d i\` g!h ];iGm [(f b [ ] [ `|� d m%b g)h ` d � h ��m���` [ b|] [ ` �%[ bj`^m [ �f�g!h `%b�m�_;i~bj` �;¡ � d `�` gof i d bji g!h � d m%b g!h � �%[ b [ `%b m�� d Z i\`%� [ � d m �pm g � i c iGbj��b g � g)Z\g d iGn
_ [ h _ hz�%[ b��Ãb d h bd b%bjm%i\v;_;� d _°� d m%b g!h `%iGb�_;�|] d h ` Z\[^f(ø!h;[|Z\[ � Z _;`a� [ b�iGb d _pb g _;mz];_ �%[ b �l¡ � d `%` gof i d bji g!hDh6�V[ `%b� d ` [ g [�f b�_;� [ `�i Z d b d i ZGZ\[ ];_ f�ø!h;[�[ `3b�`�_;�=�(m%i [ _pm [ �  � ù �
� ZG[ ` f�g�[ f f i [�h bj` [ � b�m d i~bj`��{� d m3bji\m�] [aZ d c d `%` [ i h u d m�i d h b [ ] [ `r� d i\m [ `�] [��%[ b�`rm [�f(g!h `3bjm%_;iGb [ `� g _;m f � d no_ [ � u � hp[ c [(h b � ã § h ] [ c i [ _ � f�[ m h;[ m Z\[ ` f d � d f i~bj�(`}] [^Z d c �Ãb � g ] [ h ] [ _ � Z\g b�`` [ m g)h b [�h u iG` d d ��` � Z\[�ZGg b f�g c � Z\[ b [ b¨_ hYZGg b'm [ `%b�m [ i h b f(g!h `%bji~bj_;��] [�Z d � d iGm [ ] [��%[ bj`¤�pm g ];_;iGb [� d m ZG[ v g ` g!h c `%i f([�Z\Z\[ � f i [ � i\`3b [ �

	 0?z 
 �¾� ~u�r9?365�5��¬�¬� �r~>~G��5���;
� g _p` Z\[ ` �%[ b�`'m [�f(g!h `3bjm%_;iGb�`'] d h ` Z\[ `�� u � h;[ c [(h b�`¥� g �y` [ c i Z\[ �pb g)h i\n
_ [ `�i\` g!Z ��` � ¯^� � ñ�ò�� [�h b�m [] [ _ � �%[ bj`T� h m���� g)h ] d h b d _ � f m�iGb�ª(m [ `r] [ `�� ZG[(f bji g)h � �G� ô ö�òhÿ h [ b d `%` gof iG�(`}��_ h ] [ `r] [ _ � � d m%b g!h `i\`%`�_;`�];_Áv g ` g!h c ` g!h b f�g!h `%i\];��m��(` �C¦ Zlh:� � d ] g!h;f � d `�i f i �#g _ c d m d i h d Z\[ c [�h bT�k] [zf(g!h b�m�i\vp_pbji g!h�;m g u [(h d h bt] [ �%[ b�`�v �

� jº¹]j»¹ ��3o;q5z¨� |]xVxVz��]r�z(q¯q5r_xV}{��r_x��0|]xCÐCq,v |]x�}{r¿����o_xVrLs��]v r }{�~¤Vz]s�q5|*x
ã Z/� d i\] [ ] [�Z d `�i c _ Z d bji g!h i Z [ `%by� g `�`%i\v ZG[ ] [ `%�(� d m [ m ZG[ `w] [ _ � f(g!h bjm%i\v;_�bji g)h ` ù©g _pb g)��f�g!h;[[(h;[ m d�� û [ b � ��b d Z\g!hph d d [ ] [ ` f d Z\g m%i c ª�bjm [ ` � �¦¡ed �;m [ c iGª(m [^f�g!h bjm%i\v;_pb�i g!h?[ `3bw� u d Z _;� [ � d m Z d f�g c[�
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� d m d i\` g)h ] [wZ*� � h;[ mz{!i [ ] [ `r� d m%b g!h ` � ] [wZ d v d h n
_ [ ó���|©�#¯~} � d u [(fyZ*� � h;[ mz{!i [ ] [ ` �%[ bj` �Pf(g!h b [(h _;`] d h ` Z d v d h n
_ [ }x�f�!# ,f� Ñ<*"� û ± ��Ñ����B|©��#-�J#���� �\ù\�%[ bj`rbjm%_pbC�oû3����� g _pm Z d n
_ [�Z\Z\[aZ/� d Z { g m�i~bC� c [ ] [ m [��f(g!h `3bjm%_ f b�i g!h ] [ ` �%[ bj` d ��b�� d �;� Z i\n
_;��`%_;m Z\[ `¤� d m3bji f _ Z\[ `�{!� h �(m%� [ `¥� d m Z\[ `¤� d m%b g!h ` �!¡ld ` [(f�g!h ] [�[ `3b[�� bjm d iGb [ ] [wZ d f(g c � d m d iG` g!h ] [ ` �%[ bj` f�g!h b [(h _;`}] d h ` Z d v d h n
_ [ }x�f�"# ,f� Ñ<*�� û ± �AÑ�����|©��#-�J#���� [ bZ d v d h n
_ [ }x� �"# ,f� �r�t#�Ñ ± ��Ñ����B|©��#-�J#���� �©� �%[ bj`zm [�f(g!h ` � � g��?Z/� d Z { g m�i~bC� c [ ] [ m [(f(g)h `%b�m�_ f bji g)h ] [ `�%[ bj` d ��b�� d �;� Z iGn
_;�}`�_;m ZG[ ` d c d ` f d Z\g m%i c ��bjm%i\n
_ [ ` �¡ [ `�� h;[ mG{!i [ `¤` g)h b f(g c � d m%� [ ` [�hyf d ZGf _ Z d h b ZG[ _;m�m d �;� g m3b ��� [ m d �;� g m3b [ `3b f d ZGf _ Z � � g _;m f � d n
_ [bjm d h;f � [q[�h � h;[ mz{!i [�g _s�;` [ _;] g m d �;i\]piGbj��� g _�v;i [�h � g _;m�_ h;[zf([�Z\Z _ Z\[^�B� � � � �R¡ed u d Z\[ _;m Z d � Z _;`��;m g��v d v ZG[{� u d Z\[ _;m � �;i f¬� �>�A� Z _pb ø b�n
_ [zZ d u d ZG[ _;m c g��![(hph;[ � [ `3b�];��b [ m c i h � [ � g _;m f � d n
_ [ ];i\`3bjm%i\v;_pb�i g!h �¡ed{§ {!_pm [ 0��y2 c g)h b�m [wZG[ m d �;� g m%b [�h b�m [yZ*� � h;[ mz{!i [ ]p_?� d m%b g!h«[ b f�[(Z\ZG[ ];_ �%[ b�m [(f�g!h `3bjm�_piGb�� d mZ/� d Z { g m�iGbG� c [ ] [Áf�ø!h;[ � [(h �Pg!h;f b�i g!h ] [sZ/� � h;[ mG{!i [ ];_É� d m%b g!h �i� [ m d �;� g m%b|];�(� [(h ] ] [ÁZ*� � h;[ mz{!i [i h i~bji d Z\[ ];_9� d m3b g!h � �¤h [��:[ bY� g _;mw�;m [(h ];m [xZ/�¢[���[ c � Z\[|Z\[ � Z _;`y`%i c � Z\[ � ZGg m�`a] � _ h m d �!g!h;hp[ c [(h b] [ { Z _ g!h `r� d m Z\[ � d m%b g!h � Z*� � h;[ mz{!i [ m��(`%_ Z b d h b�];_E{ Z _ g!h d {!� g c �Ãbjm%i\n
_ [ c [(h b}� Z _;`r] [yf � d h;f�[ ] [` [ b�m g _ u [ m|] d h ` Z\[ c��(c [ d c d `Yn
_ [ÁZG[ � d m%b g!h n
_ d h ] f([�Z _;i �Mf i d _ h;[ {!m d h ] [ i c �;_ Z `%i g!h ��� hm [ c d m%no_ [ no_ � d _ � ] [ `�`�_p`�] [ 2 !w� [�� Z d f(g!h bjm%i\v;_�bji g)hYù©g _pb g)�ef�g!h;[}[(hp[ mG{ � û [ `3b�] [}Z/�¢g m%];m [ ] [ 2!� £� �-� v d `%` [ � h;[ mz{!i [ � Z d � m d f bji g!h ] [tZ*� � h;[ mz{!i [�h;g)h �;m%i\` [t[�h{f(g c �pb [ � [ _pb d Z\Z\[ m � _;`�n
_ � � 2  � �r� [(f i[ `%b�_ h;[ ] [ `��;m [ c i\ª(m [ `km d iG` g!h `k� g _;m Z d n
_ [(ZGZ\[ i ZR[ `3b/{!� h �(m d Z\[ c [�h b � [�h `���no_ [rZ/� ��b d Z\g!hph d { [ { Z\g v d Z` [ m d ]pi3� f i Z\[ �Ym�� d Z iG` [ m d _ h i u [ d _x];_�� g _pm f�[(h b�� g _;m�] [ ` �%[ b�` [(hr� ] [ `%` g _;`�] [�� �� [�� �¡ed{§ {!_pm [ 0���k c g)h b�m [wZG[ m d �;� g m%b [�h b�m [yZ*� � h;[ mz{!i [ ]p_?� d m%b g!h«[ b f�[(Z\ZG[ ];_ �%[ b�m [(f�g!h `3bjm�_piGb�� d mZ/� d Z { g m�iGbG� c [ ] [�f�ø!h;[ � [�h��Pg!hpf bji g!h ] [�Z d ];iGm [�f bji g!hx[(h �;` [ _;] g m d �;iG];iGb��}];_s� d m%b g!h �f� h m [ c d m%no_ [_ h;[³Z ��{!ª�m [�f(g m%m�� Z d bji g!h [(h �Pg!h;f bji g!h ] [ � �G� �;m g u [�h d h bx] [sZ d c ��bG� g ] [s[�Z\ZG[�� c��(c [?�#ZG[sf�ø!h;[³hp[];� Z i c iGb [ � d `�_ h;[ `%_;m � d f�[ ] [��Pg m c [ i\] [�h bji\n
_ [ ` [(Z\g)h � �u� � [ b�] [�Z d {)� g c ��b�m�i [ ] [ ` f d ZGg m�i c ªÃbjm [ ` �¡edz§ {!_;m [ 0���  m [�h ] f(g c �pb [ ];_ � d f b [ _;m ] � �Ãb d ZGg!h;h d { [ ] [ ` f d ZGg m�i c ªÃbjm [ ` [(h{�Pg)h;f b�i g!h ] [rZ/� � hp[ m �{!i [ ];_ ù\�%[ bybjm%_pbC��û ��� [ b%b [ § {!_pm [ c g)h b�m [ n
_ [xZ\[ ]p��b [�f b [ _;m h6�¢[ `%b^� d ` f d Z iGv;m�� d _ �s�%[ bj` ��� b�m�ª�`v d `�` [ � h;[ mz{!i [ ��_ h¿[��:[ b�] [ ` [ _pi Z}[ `3b u iG`�i\v Z\[ �i¡ Z �;m g u i [�h bÁ];_£¢ & c i h i c _ c i c � g `��³� d m Z*� d Zy�{ g m�i~bC� c [ � g _pmwm [�f(g!h `3bjm%_;i\m [ _ hs�%[ b ��¡edÁ§ {)_;m [ 0o� � m [(h ] f�g c �pb [ ]p_ � d f b [ _;ma] � �Ãb d ZGg!h;h d { [ ] [ `f d ZGg m�i c ªÃbjm [ ` [(hs�Pg)h;f b�i g!h ] [zZ d �;` [ _;] g m d �;i\]piGbj� �=¡ldy§ h;[ `�` [ ] [zZ d ` [ { c [�h b d bji g!h dL¤ i c _pbC� d Z\[ ] [ `� d m%b�i [ `�i h `3bjm�_ c [�h b�� [ ` � ] g!hpf c [ `�_;m d h b Z/� � h;[ mG{!i [ ];�(� g `%� [ � ]p_�]p��b [�f b [ _;m [ `3b f(Z d i\m [ c [(h b u i\`%i\v ZG[ �
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¡ed � m d f bji g!h ] � � h;[ mz{!i [ ];��� g `%� [ � d m ZG[ `�� d m3bji f _ Z\[ `�b�m d u [ m�` d h b Z\[ ` f d Z\g m%i c ª�b�m [ `�] d h ` Z d�¤ g!h;[ d _ �b g _pmz] [ � �u�=üº¹�»l¼ [ `3bqm%�(];_piGb [ ] �¢[(h u i\m g!h £ � d _ c d � i c _ c ��� [�f i¥i h ];_piGb f(g m�m�� Z d b�i u [ c [(h bz_ h;[];��{)m d ] d bji g)h ] [�Z d m���` g!Z _pbji g!hx[(h � h;[ mG{!i [ � g _;m f([ b�b [ ¤ g)h;[ �
¡ [�f�g�[ � f i [�h bW{ ZGg v d Z ] � �Ãb d ZGg!h;h d { [z� m%�(`�_ Z b d h b¨] [tZ d f(g!h u g)Z _pb�i g!h ] [ ` f�g!h bjm�iGv;_pb�i g!h `¤] [�Z*� d Z { g��m�i~bC� c [ ] [ m [(f(g)h `%b�m�_ f bji g)h ] [ ` �%[ b�` [ b�] [zZ d f d Z iGv;m d bji g)h ];_³];�Ãb [(f b [ _;mT�>�6� d �;� Z iGn
_ [ m�`�_;m f � d n
_ [�%[ b^] � � h;[ mG{!i [5�à[ b{] [ �;` [ _;] g m d �pi\];i~bj� � �G� i\`�`%_É] � _ h � d m%b g!h ] � � h;[ mz{!i [ 8 �>½ � Í���� [ b|�;` [ _;] g m d �;i �];iGb�� � � �>½ � Í��B� ��¾ [ `3b��;m���` [(h b��|`%_;m Z\[ ` § {!_;m [ ` 0�� £{[ b 0��¨¶ � [ b�i Z\Z _;`%b�m��a� d mr_ hp[^f d m%b g {!m d ���;i [ ] d h ` ZG[� Z d hD� 8 �>½ � Í��B� ¾�� � �>½ � Í���� � �k`%_;m Z dz§ {!_;m [ 0���0��:� [ ` f(go[ � f i [(h bj` h6�¢g!h b�v;i [(h ` É m�� d ` ] � i h bj�(m � b��;m d bjiGn
_ [�;_;iG`�n
_ [ ];� § h iG` [(h��Pg)h;f b�i g!h ];_�� d m3b g!h �&� [ b%b [ �Ãbj_;] [ ] g!h;hp[rh � d h c g i h `¥_ h;[ iG];� [th;g!h v;i d i\`%� [ ] [Z/� i h;f i\] [�h;f([ ] [ `�] [ _ ��f(g!h bjm%i\v;_�bji g)h `�� Z/� ��b d Z\g!h;h d { [ { Z\g v d Z �
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�7Ä ¹ Ä�Å ���ÆJÇrÈ¨�ÊÉ�Ë1Ë¸È���ÌÍÈ�Ç-Ç&Ì�Ë1Î¸Ï Ì�Ë �RÉ�ËCÐ$ÇrÐÊÉ�Ë Î¸Ì ����Æ�Ë1ÌÃÑ���Ð�ÌÓÒ~Ì�Ô(Ï1Ñ�Æ�ÌÍÎ¸È�Ë¸Ô
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µMesure de Constant  5.1±   174  
Ejjb

µ  0.23± 37.68 
 Ejjbσ  0.265± 8.954 
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µMesure de Constant  3.9± 107.2  
2Eb

µ  0.7± 138.4 
 2Ebσ  0.87± 18.87 
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Masse du Top hadronique
0.4793±=13.67topσ
0.4325±=178.4topM

Top bien reconstruits

Bonnes triplettes mal assignées

Bruit de fond
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Masse du Top hadronique

0.4827±=13.5topσ
0.4157±=177.6topM

Top bien reconstruits

Bonnes triplettes mal assignées

Bruit de fond
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Reconstruction du W hadronique en tenant compte du Bruit de fond physique

0.2317±=6.755jjσ
0.1852±=81.22jjM

 (43%)µ semileptonique e et tSignal : t

  (4.1%)τ semileptonique tSignal : t

 (4.3%)τ semileptonique tBdf Phys : t

 (40%)µ semileptonique e et tBdf Comb :  t

 (0.32%)ττ leptonique tBdf Phys : t

Bdf Phys : W+jets (8.6%)
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Reconstruction du W hadronique en tenant compte du Bruit de fond physique

0.1662±=6.698jjσ
0.1714±=81.18jjM

 (50%)µ semileptonique e et tSignal : t

  (4.9%)τ semileptonique tSignal : t

 (3.9%)τ semileptonique tBdf Phys : t

 (36%)µ semileptonique e et tBdf Comb :  t

 (0.22%)ττ leptonique tBdf Phys : t

Bdf Phys : W+jets (5.3%)
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Reconstruction du Top hadronique en tenant compte du Bruit de fond physique

0.6429±=14.41topσ
0.6046±=174.3topM

 (54%)µ semileptonique e et tSignal : t

  (5.3%)τ semileptonique tSignal : t

 (3.6%)τ semileptonique tBdf Phys : t

 (31%)µ semileptonique e et tBdf Comb :  t

 (0.23%)ττ leptonique tBdf Phys : t

Bdf Phys : W+jets (6.3%)
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Reconstruction du Top hadronique en tenant compte du Bruit de fond physique
0.7375±=16.22topσ
0.5472±=175.4topM

 (56%)µ semileptonique e et tSignal : t

  (5.9%)τ semileptonique tSignal : t

 (3.1%)τ semileptonique tBdf Phys : t

 (29%)µ semileptonique e et tBdf Comb :  t

 (0.21%)ττ leptonique tBdf Phys : t

Bdf Phys : W+jets (5.7%)
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Top-MjjbM Constant  2.79± 30.51 

Mean      0.0399± -0.1922 
Sigma     0.0368± 0.5732 

 vrai
Top-MjjbM
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Reconstruction du W hadronique en tenant compte du Bruit de fond physique
0.3906±=-7.466

jj
σ

0.3146±=77.53jjM

 (30%)µ semileptonique e et tSignal : t

  (2.7%)τ semileptonique tSignal : t

 (4.4%)τ semileptonique tBdf Phys : t

 (51%)µ semileptonique e et tBdf Comb :  t

 (0.2%)ττ leptonique tBdf Phys : t

Bdf Phys : W+jets (11%)
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Reconstruction du Top hadronique en tenant compte du Bruit de fond physique

0.6422±=15.77topσ
0.5257±=161.1topM

 (32%)µ semileptonique e et tSignal : t

  (3.1%)τ semileptonique tSignal : t

 (4.2%)τ semileptonique tBdf Phys : t

 (50%)µ semileptonique e et tBdf Comb :  t

 (0.27%)ττ leptonique tBdf Phys : t

Bdf Phys : W+jets (11%)
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Reconstruction du Top hadronique en tenant compte du Bruit de fond physique

0.5646±=14.95topσ
0.5093±=159.5topM

 (42%)µ semileptonique e et tSignal : t

  (4.2%)τ semileptonique tSignal : t

 (3.6%)τ semileptonique tBdf Phys : t

 (42%)µ semileptonique e et tBdf Comb :  t

 (0.25%)ττ leptonique tBdf Phys : t

Bdf Phys : W+jets (8.2%)
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 après étalonnage (au moins 1 jet 50<P<60 GeV/c)WM CstGaus   5.23± 44.04 
  WM  0.74± 79.77  

W
σ  0.683± 5.987 
CstBdf    1.775e-07± 2.978e-07 
Threshold  1.75± 27.98 
b         0.148± 6.021 
c         0.00213± 0.09217 

 après étalonnage (au moins 1 jet 50<P<60 GeV/c)WM
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 après étalonnage (au moins 1 jet P>250 GeV/c)WM CstGaus   5.50± 44.41 
  WM  0.6±  80.6  

W
σ  0.695± 4.548 
CstBdf    0.03998± 0.01402 
Threshold  6.37± 45.58 
b         0.806± 2.682 
c         0.00714± 0.04935 

 après étalonnage (au moins 1 jet P>250 GeV/c)WM
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Résolution sur la masse des résonances

1.73959x-342.292  ×f(x) = 1.50839
Fonction d’ajustement : 

Résolution sur la masse des résonances
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ÏDÊ�2½Û5Ñ�ÉBÑ�Ë�Ï.Ü?âFÅ-Û�ÏAÐAÑ�Í�ÐAÎ�ÍAÌ_Ë5Å-Ë5Ý�Ñ�Í>E�2cÛ�Ê0�ZÌ_Û5Ð	ÐDÅ-Ê,Ñ�Ë�Ï�Ý�Ì_É)�5È,Î�ÏDÑ�ÐÝ�Ñ4ÏAÏDÑ$Å�ËKÅ-ÈRPcÍ	ÑFEKÅ�Æ_Ñ�ÝmÈ[Å�ÍAÊ,É�Û5È[Å�ÏDÊ,Ì_ËvÝ�Ì_ÉB��È�'�ÏAÑ ÏDÐÊ'�ÍSG_Ì_Û�ÐAÉBÅ-Ë5Ü5Ñ.Ñ�Ë3Ð	Ñ�Í	ÍAÌ_Û5Ð	Ý�Ñ�ÍgÊ,Ë.-�Ì_ÐAÉBÅ�ÏAÊ�2½Û5Ñ�Í�Ä f Ë5ÑÝ�Ì_Ë�ÏAÊ[Ë½Û5Ê,ÏAÎ$Ü5ÑmÝ�ÑmÏAÐDÅ�Æ�Å-Ê[È?Í	Ñ�ÐAÅ-Ê,ÏgÅ-Ê,Ë5ÍAÊ&Ü5Ñ�G_Î�Ë�Î�ÐAÑ�Ð Ü5Ñ ÈæÅ�ÐTG_Ñ�Í�È,Ì-ÏDÍ " �tÌ_Û�Ð�É)Ê[Ë�Ê[É)Ê[ÍAÑ�Ð�È*â¬Ñ�Ð	ÐAÑ�Û5Ð!Í	ÏUÅ
ÏDÊ[Í>1ÏDÊ2cÛ�Ñ�%gÜ5Ñ7èZÌ_Í	Ì_Ë5Í Ü5Ñ7Ü5Ê,ì`Î�ÐAÑ�Ë½ÏAÍ ÍA�5Ê,Ë5Í Ñ�Ï.Ü5Ñ�-�Ñ�Ð	ÉBÊ,Ì_Ë5Í.Í	Ñ7Ü5Î�Í	Ê[Ë�ÏDÎCG_ÐDÅ-Ë�Ï$Ñ�Ë/�5Å-Ê[Ð	Ñ�Í�UWVU Ñ�Ï$Ü?â¬Û�ÏAÊ[È[Ê,ÍAÑ�Ð�����XOKü � �I�ZÌ_Û5Ð È[Ñ�Í ÐAÑ�Ý�Ì_Ë5Í2ÏDÐAÛ�Ê[ÐAÑ�Ä � Ë/Å-�5�5È,Ê�2½ÛKÅ-Ë�Ï.Í	Û5Ð Ý�Ñ�Í$Ü5ÊìtÎ�Ð	Ñ�Ë�ÏDÍ.ÏYPc�ZÑ�Í Ü?â¬Î�Æ-Î�Ë5Ñ�ÉBÑ�Ë½ÏAÍmÈ�âÀÅ�ÈZG_ÌJ[
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ÐAÊ,ÏTL5É)Ñ7Ü5Î�Æ-Ñ�È[Ì-�5�tÎSÜKÅ�Ë5Í$Ý�ÑSÝMLKÅ-�5Ê¡ÏDÐ	ÑFE�ÈæÅ'Ý�Ì_Ë.-�Ð	Ì_Ë�ÏUÅ�ÏAÊ[Ì_ËçÜ5Ñ�ÍmÜ�ÊìtÎ�ÐAÑ�Ë�ÏDÍ$�tÌ�ÏDÑ�Ë�ÏAÊ[Ñ�È,Í.Ü5ÑSÜ5Î�Ý�Ì_Û�Æ-Ñ�Ð2ÏDÑÅ-Ê[Ë5Í	Ê�Ì_è�ÏAÑ�Ë½Û5Í!�tÑ�ÐAÉ)Ñ�Ï	ÏDÐDÅ�Ê,Ï8Ü?âFÅ�\)Ë5Ñ�ÐgË5Ì-Í8ÐAÎ�Í	Û5È,ÏDÅ�ÏDÍ!Ñ4ÏgÜ�Ñ Ð	Ñ�ÝML5Ñ�ÐAÝML5Ñ�Ð È,Ñ�Í8è5Ê[Å-Ê[Í�ÍQPcÍ	ÏDÎ�ÉvÅ
ÏDÊ�2½Û5Ñ�Í�Äá Ì_Û5Ð:+5Ë5Ê[ÐCE�Ë5Ì-Û5Í8Å�Æ_Ì_Ë�Í�Î>G�Å�È[Ñ�É)Ñ�Ë�Ï%ÍAÌ_Û5È,Ñ�Æ-Î.È[Ñg�5ÐAÌ_è�È�'�É)Ñ�Ü5Ñ.ÈæÅ ÐAÑ�Ý�Ì_Ë5Í2ÏDÐ	Û5Ý�ÏAÊ[Ì_Ë'Ü�Ñ�Í8ÐAÎ�ÍAÌ_Ë5Å-Ë5Ý�Ñ�ÍÜ5Ñ!ÉvÅ-Í	ÍAÑ�Î�È[Î4Æ_Î�ÑJE�ÍAÛ5�ZÎ�Ð	Ê[Ñ�Û5ÐAÑ</�@&� ^ BaÑDC?Eäâ ã Ez2cÛ�Ê5Ë5Î�Ý�Ñ�Í	ÍAÊ,ÏAÑ!È*â¬Û5ÍDÅFG-Ñ�Ü5Ñ8Í	ÏAÐDÅ�ÏAÎ>G_Ê,Ñ�ÍrÜ5Ñ8Ð	Ñ�Ý�Ì_Ë5Í	ÏAÐAÛ5Ý4ÏDÊ,Ì_ËÜ5Î�Ü5Ê,Î�Ñ�Í7Åä+KË Ü`âÀÅ-Ý�Ý�Ð	ÌF_[ÏAÐAÑ)È*â¬Ñ�\)Ý�Å-Ý�Ê,ÏAÎvÜ5ÑBÈæÅåÐAÑ�Ý�Ì_Ë5Í2ÏDÐAÛ�Ý�ÏDÊ,Ì_Ë?Ä`I%Ñ�ÈæÅ|Ë?âFÅQÝ�Ñ��tÑ�Ë5ÜKÅ-Ë�Ï7�KÅ�Í�Î�ÏAÎvÐ	Î�Å-È,Ê[ÍAÎÜKÅ-Ë5Í�È[Ñ.Ý�Å-Ü5Ð	ÑmÜ5Ñ$Ý�Ñ$ÏAÐDÅ�Æ�Å-Ê[È�2½Û5Ê�ÍAÑ$Æ_Ì_Û�ÈæÅ-Ê¡Ï8È[Ñ �5È,Û5ÍaG_Î�Ë5Î�Ð	Ê�2½Û5Ñ$�tÌ-ÍAÍAÊ,è5È[Ñ�Ä
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0�Ñ�Í!É)Ì_Ê[Í�2½Û5Ê?ÆcÊ,Ñ�Ë5Ë5Ñ�Ë�ÏgÆ-Ñ�ÐAÐ	Ì_Ë�Ï.Å�ètÌ_Û�ÏDÊ[Ð%Û5Ë3ÏAÐDÅ�Æ�Å-Ê[ÈtÜ5Ñ�o�ÐAÌ_ÍWotÑ�Ý�ÏDÊ,Ì_ËåÑ�Ï�Ü5Ñ ÐAÑ�ÝML5Ñ�Ð	ÝML5Ñ�Ñ4ÏgÜ�Î�Æ_Ñp[È[ÌHoKoZÑ�É)Ñ�Ë�Ï!Ñ�ËQÝ�Ì-Û5ÐAÍ!Ü5ÑCo5Û5Ê[ÍSo5ÐÊ'�Í�Ü5Ñ ÆcÊ[ËKG-Ï�Å�Ë5Í�ÄrqrË�o�È[Û5Í8Ü5Ñ$È�âÀÅ�Æ_Ñ�Ë�ÏDÛ5Ð	Ñ�L½Û5ÉBÅ-Ê[Ë�ÑH2cÛ�ÑmÐ	Ñ>o5Ð	Î�ÍAÑ�Ë�ÏDÑÈ[Ñ!o5ÐAÌ�)	Ñ�Ï50*s�I�EOÝ�Ñ ÍAÌ_Ë�Ï�ÏDÌ_Û5Í�È[Ñ�ÍgÑ�ÍToZÌ_Ê[Ð	Í�-�Ì_Ë5Ü5Î�ÍgÍ	Û5ÐgÈ,Ñ�Í�Ü5ÊìtÎ�Ð	Ñ�Ë�ÏDÑ�Í�ÏTL5Î�Ì-ÐAÊ[Ñ�Í�Å-ÛX[�Ü�Ñ�È�/SÜ5Û�;3Ì�Ü.'�È[Ñ�cÏUÅ-Ë�ÜKÅ-ÐAÜÃ2½Û5Ñ!È[ÑF0*s�IäÅ�ÐAè5Ê¡ÏDÐAÑ�ÐDÅ�Äz0�Ñ�Í�Î�ÏAÛ5Ü5Ñ�Í�Ð	Î�Å-È,Ê[ÍAÎ�Ñ�Í�)	Û5ÍÊ2½Û?âT/$Å-Û�)	Ì_Û5ÐAÜ`âtL½Û5ÊKÍ	Ñ�ÐAÌ-Ë½Ï�Ñ�Ë.+KË)Ý�Ì_ËG-�ÐAÌ_ËX[ÏDÎ�Ñ�Íi/$ÈæÅ.Ð	Î�Å-È,Ê,ÏAÎ�Ü5Û7;3Ì_Ë5Ü5Ñ á LuP�Í	Ê�2½Û5ÑJEcÑ4Ï È*â¬Û5Ë5Ñ!Ü5Ñ�ÍrÏTL5Î�Ì_Ð	Ê[Ñ�Í Ý�Å-Ë5Ü5Ê,ÜKÅ�ÏAÑ�Í�ÍAÑ�ÐDÅ!otÑ�Û�ÏW[�v�ÏDÐ	Ñ!Î�È[Û�ÑwoZÌ_Û5ÐÍAÛ5Ý�Ý�Î�Ü�Ñ�Ð!Å-Û7;3ÌcÜ('�È,Ñ,�cÏDÅ-Ë5ÜKÅ�ÐAÜ� ½È�âÀÅ�Æ_Ñ�Ë�ÏDÛ5Ð	Ñ ÍAÝ�Ê[Ñ�Ë½ÏAÊ+Ä2½Û5ÑgË5Ñ�-jÅ�Ê,ÏÛ2½Û5Ñ Ý�Ì_É)ÉBÑ�Ë5Ý�Ñ�Ð�Ä�0&Å�oZÎ�Ð	Ê[ÌcÜ5Ñ�2½Û5ÊÍ�â¬Ì_Û�ÆcÐAÑ ÍAÑ�ÐDÅSÜ5Ì_Ë5Ý$ÐAÊ,ÝML5Ñ$Ü?â¬Ñ�Ë5Í	Ñ�ÊZG-Ë5Ñ�É)Ñ�Ë�Ï�Ñ�Ï>EKÍDÅ-Ë5ÍgÅ-Û5Ý�Û5Ë|Ü5Ì_Û�ÏAÑFEKÐAÊ,ÝML5Ñ$Ñ�Ë|ÍAÛ5ÐWo5ÐAÊ,ÍAÑ�Í�Ä
I%Ñ4ÏAÏDÑxoZÎ�Ð	Ê[ÌcÜ5Ñ.Í	Ñ�ÐDÅ7Ý�Ñ�È[È,Ñ Ü5Ñ�ÍSo5ÐAÑ�ÉBÊ,Ñ�ÐAÍ%ÐAÎ>G-ÈæÅFG_Ñ�Í%Ü5Ûg0#s,IÇÑ�Ï!Ü�Ñ.ÍAÑ�Í�Ü�Î�ÏDÑ�Ý�ÏAÑ�Û5Ð	Í>EOÜ5Ì_Ë�ÏÍ������ü � Ä> Ì_Û5Í�Å�Æ_Ì_Ë5ÍmÉBÌ-Ë½ÏAÐAÎ)ÜKÅ-Ë5Í Ý�ÑBÜ5ÌcÝ�Û5É)Ñ�Ë�Ï*2cÛ�ÑvÈ*â¬Î�ÏAÛ5Ü5Ñ)Ü5Ñ�ÍmÎ�Æ-Î�Ë5Ñ�ÉBÑ�Ë½ÏAÍyU VUmÅ�Æ�Å-Ê,Ï Û5Ë ÐWz_È[ÑÂ/_)	Ì_Û5Ñ�ÐÜKÅ-Ë5Í�Ý�Ñ�Ï	ÏDÑ,o5Ð	Ñ�É)Ê�'�ÐAÑ�o{LKÅ-ÍAÑJE�ÏDÅ-Ë�Ï�Ñ�ËvÝ�Ñé2½Û5ÊtÝ�Ì_Ë5Ý�Ñ�Ð	Ë5Ñ È[Ñ�Í<o5Ð	Ì�Ý�Î�Ü5Û�ÐAÑ�Í8Ü�Ñ.Ý�Å-È,Ê[è5ÐAÅ�ÏDÊ,Ì_ËSÜ5Ñ�Í�)	Ñ�ÏDÍ:2½Û5ÑÈæÅvÝ�Ì_É|o�ÐAÎ>L�Ñ�Ë5Í	Ê[Ì_ËçÜ5Ñ�ÍxotÑ�ÐÊ-�Ì_Ð	ÉvÅ�Ë5Ý�Ñ�Í.Ü5Ñ�Í Ê,Ë5Í	ÏAÐAÛ5É)Ñ�Ë�ÏAÍ�Ä > Ì_Û5Í.Ë�Ì_Û5Í ÍAÌ-ÉBÉ)Ñ�Í Å�ÏAÏDÅ-ÝML5Î�Í3/BÜ5Î	+KË�Ê[Ð>E/}oKÅ-Ð	ÏAÊ[Ð�Ü5Ñ�Íxo�ÐAÑ�É)Ê[Ñ�ÐAÍgÎ�Æ_Î�Ë5Ñ�É)Ñ�Ë�ÏAÍ Ý�Ì_È[È,Ñ�Ý4ÏDÎ�ÍCEtË�Ì_ËçÝ�Å-È,Ê[è5Ð	Î�ÍgÑ�Ï ÍAÅ-Ë5Í.Ê,Ü5Ñ�Ë�ÏDÊ,+KÝ�Å
ÏDÊ[Ì-ËQÜ5Ñ�Í:)	Ñ�ÏDÍ è	E`Ý�Ñ2cÛ�Ñ'otÌ_Û�ÐAÐDÅ�Ê[Ñ�Ë�Ï�v�ÏDÐ	Ñ�È[Ñ�Í,o5Ð	Ñ�É)Ê�'�Ð	Ñ�Í Å�ËKÅ-ÈRPcÍ	Ñ�Í.É)Ñ�ËKÅ�Ë½Ïé/'ÈæÅ~o5ÐAÑ�ÉBÊ'�ÐAÑ�Ý�Å-È,Ê[è5ÐAÅ�ÏDÊ,Ì_ËåÜ5Ñ�Í:)	Ñ4ÏDÍ.È,Î>G_Ñ�ÐAÍ�Ä> Ì_Û5Í%Å�Æ_Ì_Ë5Í%Å-Ê[Ë�ÍAÊOÉBÌ-Ë½ÏAÐAÎ<2½Û5Ñ Ý�Ñ�ÏAÏAÑ�o5Ð	Ñ�É)Ê�'�ÐAÑ!Ý�Å-È,Ê[è5ÐAÅ�ÏDÊ,Ì_Ë7Î�ÏDÅ-Ê,Ï<oZÌ_ÍAÍ	Ê[è5È,ÑgÅ�Æ-Ñ�Ý È�âFÎ	2½Û5Ê,Æ�Å-È,Ñ�Ë�Ï Ü?âFÛ�Ë5ÑÍAÑ�ÉBÅ-Ê,Ë5Ñ3/)è5Å-ÍAÍ	Ñ È,Û5É)Ê[Ë5Ì_Í	Ê,ÏAÎ-Ä� È Ñ�Í2Ï'oKÅ-ÐmÝ�Ì_Ë�ÏDÐ	Ñ'Ü5Ê��BÝ�Ê[È,Ñ)Ü�Ñ}oKÅ-Ð	Ê[Ñ�Ð ÍAÛ�Ð�ÈæÅ|ÜKÅ�ÏDÑ7/QÈæÅä2cÛ�Ñ�È[È,ÑSÈ*â¬Ê[Ü5Ñ�Ë½ÏAÊ+KÝ�Å�ÏDÊ,Ì_Ë/Ü5Ñ�Í<)	Ñ4ÏDÍ�èIÍAÑ�ÐAÅÌHo�ÏDÊ,ÉBÊ,ÍAÎ�ÑFE�ÏUÅ�Ë½ÏaÈæÅ�Ï��-ÝML5Ñ%Ñ�Í	ÏaÝ�Ì_É~o5È,Ñ�N�Ñ-Ä á Ì-Û5ÐaÝ�Ñ�Ï	ÏDÑ%ÐAÅ-Ê[Í	Ì_Ë	EøË5Ì-Û5ÍaË�Ì_Û5Í0ÍAÌ_É)ÉBÑ�ÍaÑKì`Ì-ÐAÝ�Î�ÍaÜ�Ñ%Ý�Ì-Û�ÆcÐAÊ[ÐÏDÌ_Û�ÏgÈ[Ñ$ÝMLKÅ�É|o3Ü5Ñ�Í�otÌ_Í	ÍAÊ,è5È[Ñ�ÍgÑ�ËQÑ�Ë�ÆcÊ[ÍAÅFG_Ñ�Å-Ë�Ï.ÈæÅSÐAÑ�Ý�Ì_Ë�Í	ÏDÐ	Û5Ý�ÏAÊ[Ì_Ë3Ü5Ñ�Í�oKÅ-Ê,ÐAÑ�ÍSU VUgÍAÑ�È[Ì_Ë|È*â�LuP%otÌ-ÏTL('�Í	ÑÜ5ÛWË5Ì-É�è5ÐAÑuÜ5ÑA)	Ñ�ÏAÍ3èzÊ[Ü�Ñ�Ë�ÏDÊ,+KÎ�ÍCE8Ñ�Ï3Ñ�ËWÍ	Ì_Û5È,ÊZG_ËKÅ�Ë½ÏåÜ5Å-Ë5ÍåÝMLKÅz2½Û5Ñ�Ý�Å-Íg2½Û5Ñ�È2cÛ�Ñ�ÍQÍ2ÏDÐAÅ�ÏDÎCG_Ê[Ñ�Í|Ü�ÑÐAÑ�Ý�Ì_Ë5Í2ÏDÐAÛ�Ý�ÏDÊ,Ì_Ë:oKÅ-ÐAÉ)Ê?È,Ñ�Íao5È,Û5ÍSo5ÐAÌ_É)Ñ�Ï	ÏDÑ�Û5ÍAÑ�Í�Ä
D Å�Ë5ÍmÈ,ÑSÝ�Å-Í Ê[Ü5Î�Å-È�ÌH�/È*â¬ÑC�)Ý�Å-Ý�Ê,ÏAÎ)Ü`âFÊ,Ü5Ñ�Ë�ÏDÊ,+KÝ�Å
ÏDÊ[Ì-Ë�Ü5Ñ�Í�)	Ñ4ÏDÍ èIÍ	Ñ�ÐDÅ�Ê,Ï Ü5Ñ)È*â¬Ì_ÐAÜ5Ð	ÑSÜ5Ñ7�z¼�å}E�È[Ñ�ÍÎ�Æ_Î�Ë5Ñ�É)Ñ�Ë�ÏAÍ(U VUmÜ5Ñ�ÆcÐAÅ-Ê[Ñ�Ë½Ï�o5Ð	Ê[Ë5Ý�ÊZoKÅ-È,Ñ�É)Ñ�Ë�Ï!v�ÏAÐAÑ)ÐAÑ�Ý�Ì_Ë5Í2ÏDÐ	Û5Ê,ÏAÍmÑ�ËIÜ5Ñ�ÉvÅ-Ë�ÜKÅ-Ë�ÏÁ#*)	Ñ�ÏAÍmè�Ê[Ü5Ñ�Ë�ÏDÊ+5Î�Í�Ä> Ì_Û5Í�ÅøÆ-Ì_Ë5Í<o5Û'É)Ì_Ë�ÏDÐAÑ�Ð:2½Û5Ñ Ý�ÑgÏYP%oZÑ.Ü?âFÅ-ËKÅ-È�PcÍAÑ Î4ÏUÅ-Ê¡Ï ÈæÅ Æ-Ì_Ê[Ñwo5Ð	Ê,ÆcÊ[È,Î>G_Ê,Î�ÑSotÌ-Û5Ð]Ð	Î�Å-È,Ê[Í	Ñ�Ð�ÈæÅ ÉBÑ�ÍAÛ5Ð	ÑÜ5Ñxo5ÐAÎ�Ý�Ê,ÍAÊ[Ì-Ë�Ü5Ñ ÈæÅ�ÉBÅ-Í	ÍAÑ Ü5Û92½ÛKÅ-ÐW�7B0ÌHo?Ä D â¬Û5Ë5Ñxo5Å-Ð	Ï>E5È[Ñ�Í�Ü5ÊìtÎ�Ð	Ñ�Ë�ÏDÍ�)	Ñ�ÛXN�Ü�Ñ Ý�Ì_ÛKo�Û5ÐAÑ�Í�Ñ�É|o�È[Ì�P_Î�ÍÜKÅ-Ë5ÍóÈ,Ñ]Ý�Å-Ü5Ð	Ñ%Ü5Ñ]Ý�Ñ]ÏAÐDÅ�Æ�Å-Ê[È�oZÑ�Ð	ÉBÑ4ÏAÏDÑ�Ë�ÏóÜ?âFÅ�ÏAÏAÑ�Ê,Ë5Ü5ÐAÑ Û5Ë5Ñ<o5Û5Ð	Ñ�ÏDÎ%Ü5Û�È[Ì�ÏaÜ�ÑiB0ÌHo�ÐAÑ�Ý�Ì_Ë�Í	ÏDÐ	Û5Ê,ÏAÍóÅ-È,ÈæÅ-Ë�Ï)	Û5Í42½Û?âe/7Æ&¼ßå Å�Æ_Ñ�ÝmÛ�Ë5Ñ$ÑC�)Ý�Å-Ý�Ê,ÏAÎmÜ5Ñ$Ð	Ñ�Ý�Ì-Ë5Í	ÏAÐAÛ5Ý4ÏDÊ[Ì-Ë3Ü5Ñ$È�âFÌ_Ð	Ü5ÐAÑ$Ü5Û:oZÌ_Û5Ð8Ý�Ñ�Ë�Ï�Ä D âFÅ-Û�ÏDÐ	Ñ�o5Å-Ð	Ï>E5È[Ñ�ÍÜ5ÊìtÎ�Ð	Ñ�Ë�ÏDÍmÑ�Í	ÏAÊ[ÉBÅ�ÏDÑ�Û5ÐAÍ Ü5ÑBÈæÅåÉvÅ-Í	ÍAÑBÜ5ÛËB0ÌHoIÛ�ÏAÊ[È,Ê[ÍAÎ�Í!otÑ�ÐAÉ)Ñ�ÏAÏAÑ�Ë�Ï�Ü`âÀÅ�Ï	ÏDÑ�Ê[Ë5Ü5Ð	ÑBÛ�Ë5Ñ3o5Ð	Î�Ý�Ê[ÍAÊ,Ì_ËIÜ�ÑÈ*â¬Ì_ÐAÜ5Ð	Ñ Ü5Û}� ��� EzâKã%ÍAÛ5Ð�È[ÅmÉ)Ñ�Í	Û5ÐAÑ�Ä(0�Ñ�Í�Ì-è�)	Ñ�Ý4ÏDÊ-�Í:2½Û5Ñ.Í�â¬Ñ�Í2ÏF+{N�Î�Ñ È[ÅmÝ�Ì_È[È[Å-ètÌ-ÐDÅ�ÏAÊ[Ì_Ë7Í	Ì_Ë�Ï8Ü5Ì_Ë5ÝgÏDÌ_Û�Ï/Â-jÅ-Ê¡ÏgÑ�Ë�Æ�Ê,ÍDÅFG-Ñ�Å-è5È,Ñ-Ä�I%Ñ>oZÑ�Ë�ÜKÅ-Ë�Ï�EtÝ�Ñ�Ï	ÏDÑ�o5ÐAÎ�Ý�Ê[Í	Ê[Ì_Ë3Ë5Ñ ÍAÑ�ÐAÅ3oZÌ_ÍAÍ	Ê[è5È,Ñ ÍAÅ-Ë5ÍgÛ5ËQÏDÐAÅ�Æ-Å�Ê[È�Ý�Ì-Ë5ÍAÊ,Ü5Î�ÐAÅ-è5È[ÑÑ�ËzÅ-É)Ì_Ë�ÏvÍ	Û5Ð�È*â¬Î�ÏDÅ-È[Ì_Ë�ËKÅFG_ÑåÜ5Ñ�Í*)	Ñ�ÏDÍvÜ5Ì_Ë�Ï�Ë5Ì_Û�Í�Å�Æ_Ì_Ë5Í'ÏAÐDÅ-Ý�ÎwÈ*â¬Ñ�ÍÊ2½Û5Ê[Í	ÍAÑFE%ÉvÅ-Ê,Íß2½Û5ÊgÜ5Ñ�ÆcÐAÅ�ÏAÐ4'�ÍÝ�Ñ�Ð2ÏUÅ-Ê,Ë5Ñ�É)Ñ�Ë�Ï�ÍAÛ�ÐAÉ)Ì_Ë�ÏDÑ�Ð!Ü5Ñ�Í!Ü5ÊR�)Ý�Û�È,ÏDÎ�ÍÍ2cÛ�Ñ Ë�Ì_Û5Í!Ë?âFÅ-Û5ÐAÌ-Ë5ÍSo5ÛQÅ�Ë½ÏAÊ[Ý�ÊZoZÑ�Ð�Ä> Ì_Û5Í�Å�Æ-Ì_Ë5Í%ÑpNXo5È[Ì_Ð	ÎgÜ�ÊìtÎ�ÐAÑ�Ë�ÏDÑ�Í]Æ_Ì_Ê,Ñ�Í]Åä+KË'Ü?âFÅ-ÛKG-ÉBÑ�Ë½ÏAÑ�Ð ÈæÅ$Í	ÏDÅ�ÏDÊ,Í	ÏDÊ2½Û5Ñ Å�Æ-Ñ�Ý.Û5Ë�Ñ É~v�É)Ñ�È,Û5É)Ê�[Ë5Ì_ÍAÊ¡ÏDÎ Ê,Ë½ÏAÎ>G_Ð	Î�Ñ�Ä D Å-Ë5Í!Ý�Ñ ÍAÑ�Ë�Í>EKÈæÅ�Ð	Ñ�È[Å�N�Ñ Ü5Ñ ÈæÅ�Ý�Ì_ÛKo5Û5Ð	Ñ Ñ�Ë��#�3Ü5Ñ�Í )	Ñ4ÏDÍ8È,Î>G_Ñ�ÐAÍ!ÅFoKo5Å-ÐDÅJ_,Ï�v4ÏDÐAÑ$Û5Ë�ÑÆ_Ì_Ê,Ñ�o5Ð	Ì_É)Ñ�ÏAÏAÑ�Û5Í	ÑmÉ~v�É)Ñ$ÍAÊ&Ñ�È,È[Ñ$Ë5Î�Ý�Ñ�Í	ÍAÊ¡ÏDÑ�Å�Û�o5Ð	Î�Å-È[Å-è5È[Ñ È,Ñ$ètÌ_Ë|Î�ÏDÅ-È[Ì-Ë5ËKÅFG_Ñ$Ü5Ñ�ÍÛ)	Ñ4ÏDÍ�Ü?âFÊ,É|o�Û5È[Í	Ê[Ì_Ë
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