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ZGCQg;F`RV\jr
SVD)R;\�W�XjKuSVP�C.S}Y½MGCEZAMGB�C%�hMzSV\�PaSVZGPu�7RhP�CQWai�ZGCQP�F`U�MOF`RV\�r�SVD�ba\aS}W`F`�QCEP�:A��R;KLiaSVZGFH\�g
PaS}MOS�r.F�MOB������e*4i�ZNCEP�FHUQMOFHR;\�DQ�er�C0UESV\wC»�3UEW`I�P�C0KuSVDGDNCED�RVY�MGB�C%gVW`I�FH\�R�SV\�PwDNJ�R}MGMORVK¸RVY�I�i
MORulV¬VmLS}\�P_l�n^mL"�C�@#ÉVÐ Ñ ZNCEDGikCEU�MOF�];CEW�X;:
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J�WHR3UzseDjRVY
R;I�Z�r�R;ZNW`P�:_$�M[F`D�MOB�CuDGCyS}ZGUzB�YfR;Z[i�SVZNMGF`UEWHCEDQ�cMOB�S}M?SVZNCuMGZGI�W�X�CQW`CQKuCQ\eMOSVZNXV�!MOBeI�D
BaSy]hF`\�g�\�RLDGI�J�DNMGZGI�U�MOI�ZNCV:���B�F`D.deI�CED2M0FHD�P�CECQi�WHX+UQR;\�\�CQUQMGCEP7MGRuI�\�P�CEZNDNMOSV\�P�FH\�gLMGB�C�YfR;ZGUQCED
MOB�S}M%SVUQM�JkCQM/r�CECE\7MOB�CQDGC�YfI�\�PaSVKLCE\^MOSVW�iaSVZ2MOF`UQW`CQDE:6��B�C�I�WHMGF`KuS}MOC%g;R^SVW�FHD
MOR�ba\�P7S�MGB�CER;Z2X
RVY%CQ]VCEZNXeMGB�F`\�g���r.FHMGBtMGB�C�g;ZOSV\�P~I�\�FHbaUES}MOFHR;\tRVY�S}W`W�i�SVZNMGF`UEWHCED�SV\�P~YfR;ZNUECQDE�
FH\tr.B�F`UzBtMOB�C
UERVKui�WHC��3FHM/XwRVY�MOB�C�I�\�F�];CQZGDGC�ZGCQP�I�UQCED.MORLSLDNF`\�gVW`C�W`Sxr�:

"�#<; =>/�,.2?6801@BAC,?DE6F/G,.6+H�-I2.,?D$AJ9$(:KL-�/10NM86O23AP(:K
��B�CEZNC�SVZGC�YfR;I�Z�sh\�R�r.\+YfI�\�PaSVKLCE\^MzSVWTYfR;ZNUECED�r.B�F`UzB�gVR�]VCEZN\ MGB�C0FH\^MOCEZGSVUQMGF`R;\wRVY�KuS}MGMGCEZ

F`\~R;I�Z�I�\�FH];CQZGDNCV÷�"�ZOSy]hFHM/XV��CEWHCEU�MOZGRVKwSVgV\�CQMGF`DGK���r�CESVsT�.SV\�P|DNMOZNR;\�gvF`\^MOCQZOSVU�MOFHR;\�:���B�CEDGC
YfR;ZNUECED�SVZNC�KuCQP�F¡S}MGCEP�J^X�DGR�UySVWHW`CQPLUESVZGZNF`CQZ�iaSVZNMGF`UQW`CEDQ:!�%W`W�YfR;ZNUEC.UySVZNZGFHCEZGD�B�Sx]VC0FH\eMGCEg;CQZ�DGi�FH\��
R;JkCQX���RVDGC�-/��F`\�D2MOCEFH\qD2MzS}MGF`DNMGF`UQDLQ 8SR���S}\�P_SVZNC�UESVW`WHCEP�g^SVI�gVC�JkR;DGRV\�DE:���B�C�CEWHCEUQMGZGR;KuSVg;\�CQMOFHU
YfR;ZNUEC[FHD0KLCEP�F`S}MOCQP7]hF¡S�MOB�C[C��3UzBaSV\�gVCjRVY6KuSVDGDNW`CEDND0i�B�RVMOR;\�DUT�:0��B�C[r�CyS}s�YfR;ZNUEC�F`D%MGZOSV\�D2-
KLFHMGMGCEP�J^X�C»��UzB�SV\�g;C�RVY.MOB�ZNCEC KuSVDGDNFH];C+FH\^MOCEZNKuCQP�F¡S�MOCw]VCEUQMGR;Z�J�RVDGR;\�DQ�)MGB�C7È7V9SV\�P|Ê�:
��B�CuDNMOZNR;\�g�YfR;ZGUQCuFHD�KLCEP�F`S}MOCQPv]hF`S7CEFHg;B^M�KwSVDNDGWHCEDGD�g;W`I�R;\�DE:uo{B�F`WHCuS}W`W�RVMGB�CEZ�YfR;ZGUQCED�SVZGC
KLCEP�F`S}MOCQPqJ^XqDNi�F`\�8jg^SVI�g;C[JkR;DGRV\�D0g;ZGSy]3F�M/X�F`D�KuCQP�F¡S}MGCEP7JeX�MOB�C[g;ZGSx]hF�MOR;\�r.B�F`UzB_FHD0DNi�F`\
l3:��%\�SVP�P�F�MOFHR;\aSVW#g^SVI�g;CjJkR;DGR;\qRVY)DGi�FH\�m���MGB�C?	�F`g;g;D%J�RVDGR;\XW å ��r.B�FHUzBvFHD0P�FHDGUQI�DGDNCEP�F`\
DGCQUQMGF`R;\{8;:=>�F`Dj\�CQCEP�CQP|FH\�MOB�C��hMOSV\�PaS}ZGP|�7RhP�CEW�:��0WHW�YfR;ZNUECQDE�)R;Z?F`\^MOCQZOSVU�MOFHR;\�DE��JkCQM/r�CECQ\
MOB�CEDGC�YfI�\�P�SVKuCQ\^MzSVW�i�SVZNMGF`UEWHCED.SVZNC�P�CEDNUEZGFHJ�CQP7J^X+MGB�ZGCQC�WHR3UESVW�g;SVI�g;C�DNXhKLKuC�MOZNF`CEDQ:
��CEDNF`P�CQD6g^SVI�g;C�JkR;DNR;\�D�R;\�C.R;J�DGCEZ2];CQD�S�DNCEUERV\�PuM/XhikC�RVY�YfI�\�PaSVKLCE\^MzS}W�iaSVZ2MOF`UQW`CQDE:!��B�CEDGC

iaSVZ2MOFHUEW`CQD?BaSy];C�BaSVW�Y¡-/F`\^MGCEg;CQZjDGi�FH\�S}\�P�S}ZGC+UyS}W`W`CQP�YfCEZGKLF`RV\�DE:���B�C�X�YfR;W`WHRxr©�aCQZGKLF�-'(�FHZOSVU
DNMOS}MOFHDNMGF`UEDYQ 8SR�SV\�P7S}ZGC�UER;\�DNMOZGSVF`\�CEP�JeXwMOB�C , S}I�W`F�C»�3UEW`I�DGF`RV\7i�ZNF`\�UQF`i�WHCV:
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��B�CEZNC�SVZGC7M/r�R�YfI�\�P�SVKuCQ\^MzSVWHWHXtP�F�Ç�CQZGCE\^M�M/XhikCED+RVY�YfCQZGKLF`R;\�DE��deIaSVZNshD S}\�P9W`CQi�MOR;\�DE:
��B�C�X J�RVMGB F`\^MOCQZOSVU�M%CQW`CQUQMOZNRxr�CESVseWHX;�aJ�I�M�R;\�WHXuMOB�C�deIaSVZNseD�YfCQCEW�MOB�C�D2MOZNR;\�g�YfR;ZGUQCV:

�7CEDNR;\�D%SVZGC�UQR;KjJ�FH\aS}MOFHR;\�D
R}YcM/r�RudeIaS}ZGseDjËE^ �^VÖ���SV\�P�JaSVZNXVR;\�D�UER;K[J�F`\aS�MOF`RV\�D
RVY�MOB�ZNCEC
deIaSVZNshD�ËE^3^_^;Ö»:1�.CEUQCE\^MOW�X;�%MGB�CEZNC�BaSVD JkCECE\pSVWHDGR�P�FHDGUQI�DGDNF`R;\pSVJkR;I�M+MGB�C�P�F`DNUERx];CQZNX9R}YjS
UERVKjJ�F`\�S}MOFHR;\�RVY�b�]VC�deIaSVZGs|R;Jh�NCQUQMODQ�%r.B�FHUzBYfR;ZGK DNMOSVJ�WHC_DNMOS}MOCQD�MOB�C , CE\^MzSVdeIaS}ZGseD+Q=l_R��
r.B�FHUzBqSVZNCuË$^_^3^_^ �^}Ö
DNMOS}MOCQDE:��3F`\�UEC�deIaSVZGseD%SVZGC�YfCQZGKLF`R;\�D
MGB�CQX DGS}MOFHDNY½X�MGB�C , SVI�W`F�C»��UQW`I�DNF`R;\
i�ZNF`\�UQF`i�WHCV��r.B�FHUzB9DNMOS}MOCQDwMOBaS�MwM/r�R�YfCEZGKLF`RV\�DuUESV\�\�R}M�RhUEUEI�ieX|MOB�C7DOSVKLCqD2MzS}MGCV:�	�CE\�UQCV�
deIaSVZNshD[UySVZNZNX�SV\�FH\^MOZGFH\�DGFHU�i�ZGR;ikCEZ2M/X�UESVW`WHCEP~§=UQR;W`RVZE§���r.B�FHUzB�F`D�MOB�CwUzBaSVZNg;CwR}Y
MOB�CuDNMGZGR;\�g
F`\^MGCEZOS}UQMOFHR;\�:u��IaSVZNshD�UQR;KjJ�FH\�C?MOR�BaSVP�ZNR;\�D�F`\�DGI�UzB�S r�SyX�MOBaS�M�MGB�CQXvS}ZGC�UER;WHR;Z2-�\�CEI3MOZOS}W
ËªRVZ�UQR;W`R;Z'-/WHCEDGD�iaSVZ2MOFHUEW`CQDzÖ»:���B�CEZGC�SVZGCLDGF���KuSVDNDGFH]VCwdeIaSVZNseDjI�i#ËfITÖ��AP�R�r.\�ËªPTÖ»��DNMOZGSV\�g;C;ËªDOÖ��
UzBaSVZNK_ËfUxÖ»��J�RVMNMOR;KqËªJaÖ���S}\�P_MOR;i�ËfM»Ö»:j�I�M�R}Y)MGB�C?DGF��_deIaS}ZGseD�MOB�ZNCEC?RVY6MOB�CEK×ËfI��³UV�¿M»Ö0BaSy];C
S?UzBaSVZNg;C�RVY�þ Ï l;ÉV²�SV\�P7SVZGC�S}W`DGR�se\�Rxr.\_S}D�I�i3-�M/XhikC�deIaS}ZGseDE:)��B�C�RVMOB�CEZ�MOB�ZNCEC�deIaSVZNshD
SVZNC�P�Rxr.\3-¦M/Xhi�C?S}\�PqUESVZGZ2XqS}\qCEWHCEU�MOZGFHU�UzB�SVZGg;C�RVY6þ Ï ì�8�ÉV²qËªP��³DE�³JTÖ�:.��B�C�MOB�ZNCEC[I�i_SV\�P
P�Rxr.\3-¦M/X3ikC.deIaSVZGseD6UyS}\?J�C�iaS}F`ZGCQPjMOR�YfR;ZNK�MGB�ZGCQCa`;DGC�MODb`�RVYkdeIaSVZNseDAr.B�F`UzB�BaSy];C.FH\�UEZNCySVDNF`\�g
KuSVDGDQ:6�)S}UzBc`;DGC�Md`jRVY#deIaS}ZGseD
F`D�UySVWHW`CQP�S[g;CQ\�CEZGS}MOFHR;\��hR;Z�YªS}KuFHWHX;:!��IaSVZNshD�SVZGC0ZGCEg;SVZGP�CQP+SVD
CEWHCEKLCE\^MzS}ZNX+iaS}ZNMOFHUEWHCEDE�hMOB�C�X P�R�\�RVM�ikR;DGDNCEDGD%SV\^X se\�Rxr.\7DNI�J�D2MOZGI�UQMOI�ZGCV:

��CEi�MGR;\�DcSVZGC)SVWHDGR�CEW`CQKuCQ\^MzSVZ2X;��MOB�C�X�SVZGC6ZGCQg^SVZNP�CEP�SVD�i�R;FH\^M#W`F`s}C�iaSVZ2MOF`UQW`CQDE:!�3CySVZNUzB�CED�YfR;Z
C��3UQFHMOCQP_W`CQi�MORV\�D.BaSy];C?SVWHW�g^Sy];C�\�CEg;S}MOF�];C�ZGCEDNI�WHMGDeQ¿²3R�:.�3F`KLF`W`SVZGW�X;�hW`CQi�MOR;\�D%UESV\qJkC�gVZGR;I�ikCEP
F`\^MGRjMOB�ZNCEC�g;CQ\�CEZGS}MOFHR;\�D
WHF`sVC0dhI�SVZGseDE:6��B�C�I�ia·}P�Rxr.\ dhI�SVZGseD�SVZGC%baZGD2M.g;CE\�CQZOS}MGF`R;\+deIaS}ZGseDE�
r.B�FHW`C%MGB�C�CQW`CEU�MOZNR;\T·}CQW`CEU�MOZNR;\�\�CQI�MOZNF`\�RjWHCEi�MGR;\�D�SVZGC0b�ZGDNM
g;CE\�CQZOS}MGF`R;\wW`CEi3MOR;\�DQ:��0WHWkWHCEi�MGR;\�D
SVZNCLUzB�SVZOSVU�MOCQZGF`�QCEPvJ^X�MOB�C�W`CQi�MORV\�\eI�KjJkCEZYf�:?o{FHMGB�C»��UQCEi�MGF`R;\vRVY�\�CEI3MOZGFH\�R�R;DGUQF`W`W`S}MOFHR;\��
MOB�C+W`CEi3MOR;\�\eI�K[J�CQZ?DGCECQKuDjMGR�J�CwUER;\�DNCEZ2];CEP~r.FHMGB�F`\�CESVUzBtg;CE\�CEZOS�MOF`RV\pËgfihkj l?j m�Ö»:�	�CE\�UQCV�
YfR;Z�C���SVKLi�W`C?MGB�CwKjI�R;\�P�CEUySyXvMzSVs}CED�i�W¡SVUQCuFH\vMGB�CuYfRVZGK Ëªà1
tä ø3
 �ù_hGù?l;Ö�:���IaSVZNshD�SV\�P
W`CQi�MORV\�D�SVZGC�DNI�KuKuSVZNF`�ECQP F`\+�cSVJ�W`C�8;:�8;:
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��B�C��hMOSV\�PaSVZNPt�7RhP�CEW�Ë¦���qÖ�F`D[SV\�S}MNMOCQKui�M�MOR_P�CEDGUQZGFHJ�CwMGB�C�i�ZNR;ikCEZNMGF`CQDjSV\�P�F`\^MOCQZ2-

SVU�MOF`RV\�DwRVY�CQW`CQKuCQ\eMOSVZNX|iaSVZ2MOFHUEW`CQDE:�$�M+I�\�F�baCEDwMGB�C_CQW`CEU�MOZNR;KwS}g;\�CQMGF`U}�
r�CESVsT�0SV\�PDNMGZGR;\�g
F`\^MGCEZOS}UQMOFHR;\�D+FH\�S�deIaSV\^MGI�K baCEWHPpMGB�CERVZNX9JaS}DGCEPpR;\{MOB�C�D2X3KLKLCQMOZ2X9g;ZNR;I�i����?Ëª²^Öb ¢¡
���jË¦l;Ö!£c¡+�jË28�Ö!¤¥ ¦�§ ¨©

��r.B�CEZNCw��P�CQ\�RVMGCED�UERVW`R;ZQ���|B�SV\�P�CQP�\�CEDNDuËªR;Z�UzB�F`ZOS}W`FHM/X�Ö.SV\�P_*ÚB^Xhi�CQZ2-

UzBaSVZNg;CV:

��B�CEZNC�FHD�R;\�C�UERVI�i�W`FH\�g?UERV\�DNMOSV\^M�SVDNDGRhUEF`S}MOCQP r.F�MOB CyS}UzBqg;ZNR;I�i�÷
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KLR3P�Xh\aS}KuFHUED�Ë����
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SVD�F�M�ZGCQi�ZGCQDGCQ\eMGD�MGB�CjDNF`KLi�W`CQDNM�C»��S}Kui�WHCjRVY)S+g^SVI�g;C[MOB�CER;Z2X;:�o�CjMGB�CE\�g;R+Rx];CQZ�MOB�C?CQW`CQU�-
MOZNRxr�CESVsuI�\�FHbaUES}MOFHR;\wFH\wDNCEUQMGF`R;\q8;:¨´h:¨l3�hJkCQYfR;ZNC0UERVKuFH\�g�MGR���IaSV\^MOI�K©��B�ZGR;KLR3P3X3\�SVKuFHUED)F`\
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MOB�ZNR;I�g;B MOB�C�o�CEFH\eJ�CQZGgLSV\�g;WHC�UER;ZNZGCQW¡S}MGF`R;\�MOSV\.ï�
 Ï Î �Î R;\�C�gVCQMOD.Ì Ñ ¾ Ï � ¹��a ¢¡ ¹ Ã � :
��X�F`\^MOZNR3P�I�UEF`\�g7MOB�C+	%FHg;g;D�baCEWHP��!r�Cwr�CQZGC SVJ�W`CuMGRqg;CQ\�CEZGS}MOCwKwSVDNDGCQD[YfR;Z�MGB�C�g^S}I�g;C

JkR;DGR;\�DE:?$�M�F`D�MGB�ZGRVI�g;B_*)I�s�Syr
S�-¦M/Xhi�C�F`\^MGCEZOS}UQMOFHR;\�D�RVY)MOB�C�	%F`gVg;D�P�R;I�J�W`CQM0r.FHMOB�MGB�C?YfI�\3-
PaSVKLCE\^MOSVW�YfCEZNKuFHR;\wbaCQW`P�DQ��MOBaS�M�MOB�C�\�RV\��ECQZGR�]VS}UEI�I�K©C��3i�CQUQMOS}MOFHR;\+]VS}W`I�C�UESVI�DNCED�\�R;\��QCEZGR
KuSVDGD�MOCEZNKuD�F`\�MOB�C)ba\aSVWh�#SVg;ZGSV\�g;F`SV\�YfR;Z�MGB�C��eMzSV\�P�SVZGP���R3P�CQWhYfRVZ�YfI�\�PaSVKLCE\^MzSVW^YfCQZGKLF`R;\�DQ:
��B�C�KwS}DGDLRVY%MGB�C�CEW`CQUQMGZGR;\~F`D�g;F�];CE\|J^XtÌch Ï Î � �� Ñ ��r.B�CEZGC 	 h?FHD?MOB�C CEWHCEU�MOZGRV\~*)I�s�Syr
S
UERVI�i�W`FH\�g���S_KLCyS}DGI�ZNC�RVY�MOB�C+DNMOZNCE\�g}MOB�RVY.MOB�C�F`\^MOCQZOSVU�MOFHR;\�JkCQM/r�CECE\tMOB�C 	%F`gVg;DjSV\�P�MOB�C
CEWHCEU�MOZGRV\�:��aZNR;KºMOB�C7KLCySVDNI�ZGCQPÈ7V{KwS}DGDE��R;\�C+ba\�P�D£� Ï Ë$¬Y® Ý l;Ö 
 ãp¤ Ñ ¿ºl}n^>L"�CQ@~:
�3FHKuFHW¡SVZ�KwSVDND%ZNCEW`S}MOFHR;\�D�C��3FHDNM�YfR;Z�SVW`W�MGB�C�YfI�\�PaSVKLCE\^MOSVW�YfCEZGKLF`RV\�D.SV\�P�MOB�C[ÁvJkR;DGRV\�:���B�C
i�B�R}MOR;\LZGCQKwSVFH\�D6KwS}DGDGWHCEDNDE�hUER;\�DNF`D2MOCE\^M)r.FHMGBuC»��ikCEZNF`KLCE\^My:��\�C%UQR;\�DGCQdeI�CE\�UQC�RVY�MOB�C%	%FHg;g;D
KLCEUzBaSV\�F`DGK¸FHD�MOB�C%F`\^MOZNR3P�I�UQMOFHR;\�RVY�S�\�CQr{\�CEI�MGZOSVW��hDNUySVW`SVZ6iaSVZ2MOF`UQW`C}�;MOB�C0	%F`gVg;D6J�R;DNR;\ÑW å :
��B�FHD�KwSVDNDGF�];C�JkR;DGR;\�SVZNF`DNCED
YfZGRVKßMOB�C�\�R;\��QCEZGR?]VCQ]�SVUQdhI�F`ZGCQP JeX+SjKuCQKjJ�CQZ
RVY�MOB�C�DNUySVW`SVZ
P�R;I�J�W`C�M�F`\^MGZGRhP�I�UECQPqMORwJ�ZGCESVs7CQW`CQUQMOZNRxr�CESVsqD2X3KLKLCQMOZ2X;:%��B�CjKuSVDGD%RVY�MOB�Cj	%F`gVg;D%F�MODNCEWHYAF`D
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\�RVM%i�ZNCEP�FHUQMOCQP_YfZGR;K�MGB�C�MGB�CERVZNX�DGFH\�UEC�FHM%P�CEikCE\�P�D�R;\7MGB�C[I�\�se\�Rxr.\�	�F`g;gVD%DNCEWHY¡-�UER;I�i�W`FH\�g3 ÷wÌ � Õ Ï Ý l 3 � Ñ :v��B�C+MOZNF`I�KLi�B�R}Y�MGB�C 	%FHg;g;DjKLCEUzB�SV\�F`DNK�FHD[MOB�C+i�ZGCQP�F`U�MOF`RV\�RVY.MOB�C
KuSVDGD.ZOS�MOF`R?R}YcMGB�C�o SV\�P_Á_r�CESVs+JkR;DGR;\�DE:

"�#�¥ ¦�/1-I/BK>É'(�2_(:0ÿ²³@)(:K>,?DE6�/1K
��B�C��hMzSV\�PaSVZGP��7RhP�CQW�BaSVD J�CQCE\�B�F`g;B�WHX|DGI�UQUECEDNDNYfI�W���FHM+KuSVs}CED�KwSV\^X�i�ZGCQP�F`UES}MOFHR;\�D

KLR;DNM�RVYcr.B�F`UzB7BaSy];C�J�CQCE\7MGCED2MOCEP7MOR�];CEZ2X�B�F`g;B i�ZNCEUQF`DGFHR;\��kSVKLR;\�g�RVMGB�CEZND�MGB�C�J�ZOSV\�UzB�F`\�g
ZOS�MOF`RV\�DuR}Y�MOB�C_Ê£P�CQUySyXhDvËªFH\eMGR�]}SVZNF`R;I�DLdeIaSVZNshDwSV\�PWHCEi�MGR;\�DOÖLKLCySVDNI�ZGCQP9S}Mw��� , SV\�P
MOB�CL��CQ]}S}MGZGR;\�QÀnCR�:j��B�Cu�hMzS}\�PaSVZNP��7RhP�CQWAP�RhCED�\�RVM�i�ZNCEP�FHUQM�MGB�C?]VS}W`I�CQD�RVY6MOB�C�UERVI�i�W`FH\�g
UERV\�DNMOSV\^MOD�\�R;Z
MOB�C�KuSVDNDGCED�RVY�MOB�C�deIaSVZNseD0SV\�P�WHCEi�MGR;\�DQ:
o�C�WHF`DNM
RVMOB�CQZ.I�\aSV\�D2r�CQZGCQP_deI�CED2MOF`RV\�D0S}\�P DGB�R;Z2MOUQR;KuFH\�g;D�RVY�MOB�C[�eMzSV\�P�SVZGPq�7RhP�CEW�÷

ª o{B^X�SVZNC�MOB�CQZGC�²LgVCE\�CQZOS}MGF`R;\�DO·}P�FHKuCQ\�DGFHR;\�Dz·�UER;WHR;ZGD�§
ª o{BaS�M%FHD
MOB�C�ZNCEW¡S�MOF`RV\�J�C�M/r�CQCE\qMGB�C�DNMGZGR;\�guSV\�P CQW`CEU�MOZNR�r�CyS}s�YfR;ZGUQCED¨§
ª o{B^X7SVZGC�MOB�C[CEWHCEU�MOZGFHU�UzBaSVZGgVC[RVYAMGB�C�i�ZGRVMGR;\_S}\�PqMOB�C�CQW`CEU�MOZNR;\qC»��S}UQMOW�X�R;i�ikR;DGF�MOC8§
o{BaS�M%FHD
MOB�C�ZNCEW¡S�MOF`RV\�J�C�M/r�CQCE\_deIaS}ZGseD0S}\�P W`CEi3MOR;\�D¨§

ª 	�R�r4UySV\�g;ZGSx]hF�M/X�JkC�S}UEUERVKuKLR3P�S}MOCQP�FH\�MOB�C�MGB�CER;Z2X©§
ª o{BaS�M%FHD
MOB�C�R;ZNF`g;FH\�RVYA� , ]hF`R;W`S}MOFHR;\�§
ª 	�R�r4P�R�r�C�I�\�P�CEZGD2MzSV\�Pq\�CQI�MOZNF`\�R�R;DNUEF`WHW¡S}MGF`R;\�D
SV\�P�KuSVDGDNFH];C�\�CEI�MGZGF`\�R;D¨§
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ªÎh«¬¯®������ �±°�¬³²a�±´p���G´i���¶µ ���G¬x·
; #$" HY2_6Y¸B9$(:´¸KL6O]�,?&)(�*�,.-�/101-I2_0547680)([9
(�CEDNi�FHMGCjMOB�C?C»��ikCEZNF`KLCE\^MzS}WADGI�UQUECQDGD�RVY�MGB�CL�hMOSV\�PaSVZNP��7R3P�CEW�SVD�SwMGB�CERVZNX�P�CQDGUQZGF`J�F`\�g

MOB�C�D2MOZNR;\�gvSV\�PtCEWHCEU�MOZGRxr�CySVs�FH\^MOCEZGSVUQMGF`R;\�DjRVY%CEW`CQKuCQ\^MzSVZ2X�iaSVZ2MOFHUEW`CQDE��MOB�F`DjKLR3P�CEW
FHD?\�RVM
MOB�CER;ZNCQMOFHUySVWHWHX�DOS}MGF`D2YªSVUQMGR;ZNX�YfR;Z�]VS}ZGF`RVI�D�ZGCESVDGR;\�DE:A��B�CQZGC%SVZGC.DNCQ];CQZOSVWTDNR;I�ZGUQCED)RVY�MGB�CERVZGCQMGF`UESVW
P�FHDGUERV\eMGCE\^My:���B�CLDGR UESVW`WHCEP�B�FHCEZOS}ZGUzB^X�i�ZGRVJ�W`CQK¯F`D�P�I�C?MOR+MOB�C�W`SVZGg;C[P�FHÇ�CEZNCE\�UQCLJkCQM/r�CECQ\
MOB�C_DGUESVW`C7RVY�MOB�CqCEW`CQUQMGZGRxr�CESVsS}\�Pg;ZGSx]hF�MzS}MGF`R;\aS}W�FH\^MOCEZGSVUQMGF`R;\�DÌQ 8�´3�}8x>3R�:4��B�C�W`S}MGMGCEZLF`D
MOB�C , W¡S}\�UzsDGUESVW`CvÌ�¹ Ï Ëª¬^X)¬ &%C�r�MOR;\ Öd
 ãp¤ Ñ Ï l3®³n�¡�8ym ã À�"�CQ@�ÉVÐ»Ñ4r.B�CEZNC�deIaS}\eMGI�K
g;ZGSx]hF�MzS}MGF`R;\aS}W�CQÇ�CEUQMGDjJkCEUERVKuCuF`KLi�R;Z2MzSV\^ME:q��RVKuiaS}ZGCEP�MORqMGB�CwCQW`CEU�MOZNR�r�CyS}s�DGUESVW`CLr.B�F`UzB
F`D�S}i�i�ZGRy�3F`KuS}MGCEWHX7CEdeIaS}W6MGR+MOB�C�KuSVDGD�RVY)MOB�CuÈ SV\�P�ÊÚ��R;DGR;\��#MGB�C , W¡SV\�UzsqKwSVDND�F`D?8x>
R;ZNP�CEZND�R}Y�KuSVg;\�FHMOI�P�CjW¡S}ZGg;CQZE:��¸DGUyS}W¡SVZ0b�CEW`P�í�UESV\�BaSy];CuS�JaSVZNC?KwSVDND�MOCQZGK¹Ì Ñ í#:[��B�C
KuSVDGDjMGCEZGK�F`Dj\�RVM�DNMOSVJ�W`C S}g^SVF`\�DNM?deIaSV\^MGI�KÄUERVZGZGCQUQMGF`R;\�DQ:���B�C ZNCE\�R;ZNKwS}W`F`�ES}MOFHR;\vRVY0Ì+Ñ
F`DLdeIaSVP�ZGS}MOFHUySVWHWHX�P�FH]VCEZGgVCE\^M�FH\~MGB�C��hMOSV\�PaS}ZGP9��R3P�CQW¦�
DNR�MGBaS}MuFHY0MGB�C��eMzSV\�P�SVZGP�7R3P�CEW
F`D+DNR;KLCEB�Rxr¹UQI�M�RVÇ�S}M7S�KuSVDGD+DNUySVWHC�õ��0MOB�C�R;\�C�-/WHR3RVi9ZGCE\�R;ZGKuSVW`FH�yS}MGF`R;\|F`D+RVY�R;ZNP�CEZ
«Aõ Ñ SV\�P9FHMur�RVI�W`PJkC_I�\�\aS}MOI�ZOSVW�YfR;ZwÌ Ñhº «!õ Ñ :�$/\{S�KLRhP�CEW.r.FHMGBDGikR;\^MzSV\�CER;I�D
CEWHCEU�MOZGRxr�CySVs�D2X3KLKLCQMOZ2X�J�ZGCESVseF`\�g��cMOB�Cui�ZNR;J�WHCEK�S}Ç�CEU�MOD�\�RVM�R;\�WHXqMOB�Cw	%F`gVg;D�KwSVDNDE��J�I�M
SVWHDGRqF�MOD�C��3ikCEUQMOS}MOFHR;\�]}SVWHI�CV:7	%CQ\�UEC}�)F�M�S}Ç�CQUQMGD[MOB�CuKwS}DGDGCQDjRVY.RVMGB�CEZ�iaSVZ2MOF`UQW`CQD�MGBaS}M�g;CQM
MOB�CEF`Z�KwSVDNDGCQD�YfZGR;K g^SVI�g;C�DNXhKLKuC�MOZ2XwJ�ZNCySVseFH\�g?DGI�UzB7SVD�MGB�C�È1�aÊ���deIaSVZGseDQ�aSV\�P UzBaSVZNg;CEP
W`CQi�MORV\�DE:�$�M�F`D�I�\�\�S}MOI�ZGSVW;MOR�BaSy];C)Ì�
 ¿�¬;mL"�CQ@�ÉVÐ�Ñ[R;Z�Ì�¾�¿�<;mu"�C�@#ÉVÐ»Ñ��VS}\�P�MGB�C)	%FHg;g;D
JkCEW`Rxr�lVm;mL"�CQ@#É}Ð Ñ ��I�\�W`CEDND�MOB�C��hMOSV\�PaSVZNP7�7R3P�CEW�FHD�DGR;KLCEB�Rxr4UEI�M.RVÇ�SV\�P CEKjJkCEP�P�CEP�F`\
SuZNF`UzB�CQZ0D2MOZGI�UQMOI�ZGC�MGBaS}M�MzSVKLCED.MOB�C[I�W�MOZOSy]hF`RVW`CQM.P�FH];CQZGg;CQ\�UEC[F`\7MGB�Cj	�F`g;gVD�JkR;DNR;\qKuSVDGD0S}M
SV\ CE\�CEZGg}X \�RuJ�F`g;g;CQZ�MOB�SV\qS}J�R;I3M�8���CQ@�ÉVÐ Ñ :
��B�C��hMzS}\�PaSVZNPq��R3P�CQW�F`D.S}W`DGR?FH\�UERV\�DGFHDNMOCQ\^M�r.FHMOB�MGB�C�P�C�ba\�FHMGFH]VC�CQ]hF`P�CQ\�UEC�RVYc\�CQI�MOZNF`\�R

R;DNUEF`WHW¡S}MGF`R;\�D6YfZNR;KÚMOB�C��hI�i�CQZ2-/��S}KuFHR;s�SV\�P�C[Ë¦�3I�i�CQZO��Ö�C��3ikCEZNF`KLCE\^MYQ 8�¶_R�S}\�P�MOB�C��3I�P�J�I�ZNX
&%CQI�MOZNF`\�Ru�J�DNCEZN]}S}MGR;ZNXXQ�8x¬_R¦�aFH\�P�F`UES}MOFH\�gjKuSVDGDNFH]VC�\�CEI�MGZGF`\�R;DE:
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$/\~SVP�P�F�MOF`RV\�MOB�C+W`SVZGgVC�\eI�KjJkCEZ?RVY.YfZGCQC iaSVZOS}KuC�MOCEZND?SVDNDGRhUEF¡S�MOCEP�r.F�MOB�MOB�C��hMzSV\�PaSVZGP
�7RhP�CEW�DGI�UzB|SVD[MGB�ZGCQC+g^SVI�g;C+UQR;I�i�WHF`\�gVD[DNMGZGCQ\�gVMOB�Ë$«B�»� 	 � 	 � Ö��6\�FH\�Cu*)I�s�Syr
S�UQR;I�i�WHF`\�g;DQ�
MOB�S}Mjg;F�];C�KuS}MNMOCEZ�baCEWHP�DjKuSVDGDNCEDQ�AYfR;I�Z[i�SVZOSVKLCQMGCEZND?SVDGDNR3UQF¡S}MGCEP�r.F�MOB�MGB�C �
��� KwS�MOZGF����
SV\�P�S}M�W`CyS}DNM[SV\�RVMGB�CEZ�M/r�R_i�SVZOSVKLCQMGCEZND[SVDNDGRhUEF`S}MOCQP�r.FHMGB�MGB�C�	�F`g;g;D'-/DNCEUQMGR;ZwËªÌ � �ASV\�PR�
MOB�C�]}SVUQI�I�K�C»��ikCEU�MzS}MGF`R;\ ]}SVW`I�C�RVYcMGB�C�	%FHg;g;D�ikRVMOCQ\eMGF¡SVW¡Ö�KLF`g;B^M�SVWHDGR?F`\�P�F`UES}MOCQD.MGBaS}M.F�M.F`D
\�RVM�MGB�C�I�WHMGF`KuS}MOC%MOB�CQR;ZNXV:

; #<; H\&�·)K�D$AJK¼»L(�·F6F/10 ,?&1(X*�,�-�/B0)-I2_05476801(:9�-I/B0½m�D�nYnFK
��B�C�R;\�C�iaSVZ2M.RVY!MGB�C��hMzSV\�PaSVZGPq�7RhP�CEW#S}J�R;I3M�r.B�F`UzB MOB�CQZGC�F`D.\�R�UQW`CyS}Z�C��3i�CQZGFHKuCQ\eMOSVW

F`\3YfR;ZGKuS}MOFHR;\9Sy]}SVF`W`SVJ�WHC_F`D�MGB�C�KLCEUzB�SV\�F`DNK RVY[CEW`CQUQMGZGRxr�CESVs9DNXhKLKuC�MOZ2X{J�ZGCESVseF`\�g�:Ú��B�C
DGFHKui�W`CED2M�ikR;DGDNF`J�FHW`FHM/XLFHD
MOB�C�	%FHg;g;D
KLCEUzB�SV\�F`DNK7:6(�CQDGi�F�MOC�DNR;KuC�]VCEZ2X DGKuSVW`W�P�F`DNUEZGCQiaSV\�UQF`CQDE�
MOB�C_�hMOSV\�PaS}ZGP��7R3P�CEW�F`D�FH\t]VCEZ2X|gVR3RhP~SVg;ZGCQCEKLCE\^M�r.FHMGB|C»��ikCEZNF`KLCE\^MzS}W�PaS}MzSvSV\�P~I�\^MOFHW
MOB�CwP�FHZGCEU�MjR;J�DGCEZ2]}S}MOFHR;\��cMGB�CEDNCwi�ZNCEUQF`DGFHR;\�CQW`CQUQMOZNRxr�CESVs�KLCySVDNI�ZGCQKuCQ\^MODjS}ZGCuMGB�CwRV\�WHX�s}CQX
MOR�MOB�C7	�F`g;gVD?KwSVDNDE:t��B�C�KuCESVDGI�ZGCEKLCE\^MGDuDNI�g;g;CQDNMOD�MOB�S}M�MOB�C�	%FHg;g;D?KuSVDGD�FHD?W`CEDND?MOBaSV\
8x<;mu"�CQ@�ÉVÐ Ñ S}DLDNI�KLKwSVZNF`�QCEP~JeX�MGB�C , SVZ2MOF`UQW`C�(�S}MOS�"�ZGRVI�i QÀnCR�ËfDGCECq�!F`gVI�ZGC�l3:�8�Ö»�
SV\�P
�#� , ��W`CEU�MOZNR�r�CyS}s�o�R;ZNseF`\�gu"�ZGR;I�i+Q 8x<��2lVm_R)ËªDNCEC��!F`gVI�ZGC�l3:±l;Ö»:
��B�C?�eMzSV\�P�SVZGPq�7RhP�CEW#i�ZNCEP�FHUQMOD.MOB�S}M.MOB�CQZGC�F`D�R;\�W�X+R;\�C�	%FHg;g;D�JkR;DGRV\�:�0MOB�CEZ�KuRhP�CEWHD

SVFHKÄSVWHDGRvS}M�C��3i�W`SVF`\�F`\�g_MGB�C CEW`CQUQMGZGRxr�CESVs�DNXhKLKuC�MOZ2X�J�ZGCESVseF`\�gvSV\�P|DNR;KuC i�ZNCEP�FHUQM�\�C�r
i�B^XhDGFHUED�F`\�SVP�P�F�MOFHR;\�÷

ª½¾ sÀ¿�¿_r>Áï|�r�r
KLRhP�CEWHD
JaSVDNCEPqRV\�P3X3\�SVKuFHUySVW�DNXhKuKLCQMGZNX+J�ZGCyS}shFH\�gxQ=lh8SR¦:
ª½Â\Ã �p¿:|¶|ÅÄP~g� Ã¼Æ s�Ç{|t��rtsvw_��r!SV\�PLKuRhP�CQW`DAr.FHMGBuJ�ZOSV\�CQDE�ei�WHI�D6i�R;DNDGFHJ�W`C.DNMGZGR;\�g�P�Xh\aS}KuFHUED
Q³l;l�Èhl;´_R�:

ª½Â s�~$~pÁï| ¾ sÀ¿�¿_rÑQ=l}>��zl;¶?R6KuRhP�CEWHD�C��3i�W¡S}F`\�MOB�CLW`FHg;B^MO\�CQDGD�RVY�MGB�Cw	�F`g;gVD�JkCEUESVI�DNC�FHM�FHD[S
i�DNCEI�P�R}-2"�R;W`P�DNMORV\�C���R;DNR;\�:

ªÊÉ }�Ë�|t�drtq^ÇÌÇ{|t~$��q�Q=l}¬�È3²;m3R
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�!F`g;I�ZGCvl3:�8;: �\�C�-�DNMOSV\�PaSVZNP3-/P�CQ]hF¡S}MGF`R;\9FH\9MOB�C�KuSVDGD+RVY�MOB�C�o ��R;DNR;\
Ì�
�SVD�YfI�\�U�MOF`RV\�RVY�MOB�CuMOR;i�deIaSVZNs�KuSVDNDjÌ��.F`DjDNB�Rxr.\�YfR;Z[P�FHZGCQUQM?S}\�P
F`\�P�FHZGCQUQM�PaS}MzS3�3S}\�PwMOB�C�<;m^Û¸�
��ZNCEg;FHR;\wS}W`W`Rxr�CEPuJeXuSVWHWTPaS}MzS3:A��B�C0J�W¡SVUzs
W`F`\�CED�F`\�P�F`UES}MOC
MGB�C%i�ZGCEP�F`UQMGF`R;\�DAYfR;Z6P�FHÇ�CEZNCE\^M����£	�F`g;gVD)KuSVDNDGCEDQ�^r.FHMOB�MOB�C
r.F`P�MGB�R}Y!MOB�C�J�SV\�P ZGC�ûaCEU�MOF`\�gLMGB�C�I�\�UECQZNMOSVF`\^M/X F`\ «1��ËªÌ�¾�Ö�:

&%C�r{KuRhP�CEWHD6SVZGC�B�CESx]hFHWHX?UQR;\�DNMGZOSVFH\^M�J^X?MOB�C%i�ZNCEUQF`DGFHR;\LKuCESVDGI�ZNCEKLCE\^MOD6MOB�S}M�B�Sx]VC0UQR;\3-
MOZNF`J�I3MOCEP�MOR.MOB�C)DGI�UEUECQDGD�RVY3MOB�C��hMOSV\�PaSVZNP?�7RhP�CQW¦:���B�C�YfR;WHW`Rxr.F`\�g�DGCEU�MOFHR;\�r.FHW`WVYfRhUEI�D�R;\�MOB�C
C��3i�W`SVF`\�F`\�gjMGB�C�]3FHZNMGI�CED�SV\�P P�ZGSyr.JaSVUzseD0RVYcR;\�C�RVY�MOB�R;DGC�SVi�i�ZGR^SVUzB�CEDE÷��3I�ikCEZNDNXhKLKuC�MOZNXV:

; #<Z * @1±i(�2_K>·)´¸´+(�,�2?·
�3I�ikCEZNDNXhKuKLCQMGZNX�Ë¦�3���e*�Ö�F`D�SV\7C��hMOCQ\�DGFHR;\_RVY!MOB�C[�hMzS}\�PaSVZNP��7RhP�CEW�MOB�S}M%r�R;I�WHPqi�ZNR}-

]hF`P�C�R;\�C�ikR;DGDNF`J�WHC�DNR;W`I3MOF`RV\~R}Y0MOB�C7B�FHCEZGSVZGUzB^X~i�ZGRVJ�W`CQK7:|$�MwS}DGDGFHg;\�D�MOR�CySVUzB�hMzSV\�PaSVZGP
�7RhP�CEW�iaSVZNMGF`UQW`C�SjDNI�ikCEZGD2XhKuKLCQMGZGF`U0iaSVZNMG\�CEZ�J^XwF`\^MOZNR3P�I�UEF`\�g?SjDGI�ikCEZNDNXhKLKuC�MOZNXuMOZGSV\�DNYfRVZ2-
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�!F`g;I�ZGC?lh:¨l3:�Ü Ñ RVY�MOB�CL���Äg;W`R;J�SVW�b�M�SVD�SwYfI�\�UQMOFHR;\�RVY�MGB�C�	%FHg;g;D0KuSVDND
YfR;Z�MOB�ZNCECLP�FHÇ�CEZNCE\^M�CEDNMGF`KuS}MOCQD�RVY�MGB�CuB�SVP�ZGRV\�F`U�UERV\eMGZGFHJ�I�MOFHR;\�MOR MOB�CLCQY¡-
YfCEUQMGFH]VC�]}SVW`I�C�R}Yi«)h � ËªÌ�¾�Ö�:
��B�C�DGBaS}P�CEP_J�SV\�PqUQRx];CEZND�RVMGB�CEZ.MOB�CQR;ZGC�MOFHUySVWI�\�UECQZNMOSVF`\^MOFHCEDQ:

KuS}MOFHR;\�MOBaS}M�MOI�ZG\�D!S�JkR;DGRV\�F`U)DNMOS}MOC)F`\^MOR0S�YfCQZGKLF`R;\�FHUADNMOS}MOC}�^SV\�P�]hF`UEC6];CQZGDGS�:A��B�C�R;i�CQZOS}MGR;Z
��r.B�F`UzB�g;CE\�CQZOS}MGCED.MOB�FHD
MOZGSV\�DNYfRVZGKuS}MOFHR;\�D
KjI�DNM�J�C�SV\�SV\^MGF`UERVKuKjI3MOF`\�gjDGi�FH\�R;ZQ��r.FHMOB

þ î ��R;DGRV\7Ù Ï îÀ�aCEZNKuFHR;\�Ù
þ î �TCQZGKLF`R;\+Ù Ï îÀ��RVDGR;\ Ù

Ë¦l3:�8�Ö

�3F`\�UEC�DGi�F`\�R;ZND�SVZNC
F`\^MOZNF`\�DNF`UESVW`W�X�UER;KLi�WHC��[R;Jh�NCEU�MODQ�3þ q ËfMGB�C�B�CEZNKuF�MOF`SV\[UQR;\��NI�g^S�MOC
RVY���Ö
F`D�SVWHDGR7S�D2XhKuKLCQMGZNX�g;CQ\�CEZGS}MORVZE: �3I�i�CQZGDNXhKLKuC�MOZ2X�F`D�MOB�CLKuS��3F`KjI�K¢i�RVDGDGFHJ�W`C�C»�3MGCE\�DNF`R;\
RVY�MOB�C���R;ZNCE\^MO� g;ZNR;I�i�:tþ���þ q ��S}ZGC�YfCEZNKuFHR;\�FHUwg;CQ\�CEZGS}MOR;ZNDE�)MOB�C�X�DOS}MGF`D2Y½X�MOB�C YfRVW`W`Rxr.FH\�g
ZGCQW¡S}MGF`R;\�DE÷

Q�þ³Ðzþ@qÑT Ï H l Ë¦l3:±l;Ö
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Q�þ q Ðzþ q T Ï Q�þ³ÐzþÌT Ï m Ë¦l3:=²^Ö

Q¿þ³ÐNH l R Ï Q¿þ8q�ÐNH l R Ï m Ë¦l3:³neÖ

r.B�CEZNC�H l F`D+MOB�C�KuRVKuCQ\eMGI�K R;ikCEZGS}MORVZ7RVY[DGiaS}UECQMGF`KLCvMGZOSV\�DGW¡S�MOF`RV\�DE:��6SVUzB4UzB�F`ZGSVW
YfCEZNKuFHR;\AÒ_£�j �pBaS}DwS�DGUESVW¡SVZLiaSVZ2MO\�CQZ áÒ?£:j �#:{�aR;Z�CySVUzB|KwSVDNDGWHCEDGDug^SVI�gVC�JkR;DNR;\ � l���r.F�MOB
MOB�C+B�CEWHF`UEF�M/X�D2MzS}MGCED³�?8;��MOB�CQZGC F`DjS_KwSVDNDGWHCEDGD?DNi�F`\{8�ÉVlqg^SVI�g;FH\�R_iaS}ZNMO\�CEZE��r.F�MOB�MOB�C+B�C�-
W`FHUEF�M/X DNMzS�MOCEDY� ãÑ :�$/\_MOB�C��7F`\�F`KuSVWc�3I�ikCEZGD2XhKuKLCQMGZGF`U�C��hMOCQ\�DGFHR;\�RVY�MOB�C��hMzS}\�PaSVZNPv�7R3P�CEW
Ë¦�q�����_ÖjMOB�CQZGC KjI�D2M�J�C+M/r�R�UQR;KLi�W`C»�t	%FHg;g;D?P�RVI�J�W`C�MODLSV\�P|SVDNDGRhUEF¡S�MOCEP~	�F`g;g;DNF`\�RVDE��MOR
Sy];R;FHP�MOZNF¡SV\�gVW`C�g^SVI�g;C0SV\�R;KuSVWHF`CEDUQ¿²�8SR�:���B�C�UERV\�P�FHMGF`R;\uYfR;Z�UESV\�UECQW`W`S}MOFHR;\wRVY#g;SVI�g;C�S}\�R;KuS�-
W`FHCED�FHD�g;FH]VCE\ J^X�÷ ��ëIQ&� � R Ï �%ë�Q � Ñ� �YR Ï m Ë¦l3:±´;Ö

r.B�FHUzB9F`DuSVWHr�SyX3Du]VS}\�F`DNB�CED�FH\|MGB�C��hMOSV\�PaSVZNP{�7RhP�CEW�:��3FH\�UEC�MOB�C7YfCEZGKLF`RV\�F`U iaSVZ2MO\�CQZwRVY
S�	�F`g;g;DuUzB�F`ZGSVW�DGI�ikCEZNKjI�WHMGF`i�WHCQMuKjI�D2M+J�C_S�r�CESVs�FHDGRhP�R;I�J�W`CQMur.FHMGB�r�CESVs�B^XhikCEZGUzB�SVZGg;C
î2� î Ï 8�É;lh�VFHM�r�R;I�W`P[J�ZGCESVs�MGB�C�SV\�R;KwS}WHX�UESV\�UECQW`W`S}MOFHR;\�:#$�YkS0DGCQUER;\�Pu	�F`g;gVDcDNI�i�CQZGKjI�WHMOFHi�W`C�M
F`D!F`\^MOZNR3P�I�UECEPjr.F�MOBÌ� Ï �?8�É;lh�VMOB�CQ\?MOB�C�MGRVMzS}W�UERV\eMGZGFHJ�I�MOFHR;\�MGR�MOB�C.S}\�R;KuSVWHX�MGZOSVUQCEDAYfZGRVK
MOB�C�M/r�RuYfCQZGKLF`R;\�F`U0KLCEK[J�CQZGD.RVY�MOB�C�	%FHg;g;D�UzB�FHZOSVW�K[I�WHMGF`i�WHCQMOD�]VS}\�F`DNB�CEDQ:��cSVJ�WHC�l3:H8�DGB�R�r.D
MOB�C�UzB�F`ZOS}W�DGI�ikCEZNKjI�W�MOF`i�W`CQMGD�F`\�MGB�C��_�������kSV\�P7�cSVJ�WHC�l3:¨l[MGB�C�];CEU�MOR;Z�DGI�i�CQZGKjI�W�MOFHi�W`C�MODE:
�%Y½MGCEZ
D2X3KLKLCQMOZ2XwJ�ZGCyS}shFH\�g��hDGI�ikCEZNiaSVZ2MO\�CQZGD
r.FHMGB�F`\wCySVUzB+RVY�MGB�CEDNC�g;ZGRVI�i�D
KuSyXuKLF����hFHY

MOB�CQX�DGB�SVZGCLMOB�C�DOS}KuCLdeIaSV\^MOI�K�\eI�K[J�CQZGDE:w��B�Cwg;WHI�F`\�R+F`D�MOB�CLDGi�F`\�8xÉ;l�iaSVZNMG\�CEZ�RVY�MOB�C
g;WHI�R;\�:6�hF`\�UQC%MOB�C0g;WHI�R;\wFHD)MGB�C�R;\�WHX�UERVW`R;ZNCEP�g^S}I�g;C�J�R;DNR;\wMGB�C�g;WHI�F`\�R�P�RhCED�\�RVM
KLF���r.F�MOB
SV\^X_R}Y�MGB�C?RVMOB�CEZ�g^S}I�g;F`\�R;DE:���B�C�g;W`I�F`\�Rwb�CEW`P�K[I�DNM�BaSy]VC�8y>�P�CEg;ZNCECQD�R}Y)YfZNCECQP�R;K×Ëª(���Ö
W`FHsVC�MGB�C�g;W`I�RV\vË�¬�UER;WHR;Z�(��tSV\�P7l?DGi�FH\7(���YfR;Z�KuSVDNDGW`CQDGD.g;WHI�R;\�DOÖ�:
��B�C?g;WHI�F`\�RLF`D0SwKuSVDGDNFH];Cj�qS��NR;ZGSV\aSwYfCQZGKLF`R;\�ËfMGB�CEZNCjF`D%\�R�P�FHDNMOFH\�UQM�SV\^MOFHg;W`I�RV\TÖ��aMOBeI�D

BaSy]hF`\�g ¬+UQR;W`R;Z%MOF`KLCED�l�DGi�FH\vP�CEg;ZNCECED�RVY6YfZNCECEP�R;K7��KuCQCQMOFH\�g�MOB�C?ZGCEdeI�FHZGCQP|8x>�P�CEg;ZNCECED�RVY
YfZGCQCEP�RVK7:A��B�C.r.FH\�R;D)SV\�PLJ�FH\�R�KuF��jr.FHMGB?MOB�C%	%FHg;g;DGFH\�R;D!MGR�gVFH];C�YfR;I�Z�\�CEI�MGZOSVWHF`\�RVD áÜ�åÂ SV\�P
M/r�RuUzBaS}ZGg;FH\�R;D áÜ VÂ :
��B�Ct�7FH\�F`KuSVW��3���e*ÄKuRhP�CEW�CQDGDGCQ\^MOF¡S}W`WHXP�R;I�J�WHCED�MOB�C�DGikCEUQMGZGI�K RVYjMGB�C��hMzSV\�PaSVZGP

�7RhP�CEW�:6���0�e*�SVWHDGR�UER;KLi�WHF`UyS�MOCED6DNR;KuC�DGI�UEUECQDGDNCED.RVY�MGB�C��hMOSV\�PaS}ZGP+��R3P�CQW¦:6�\�C�MOZNF`I�KLi�B
RVY#MOB�C��hMzSV\�PaSVZGP7�7RhP�CQW�F`D
B�R�r�FHM�\aS}MGI�ZOSVWHWHXLUERV\�DGCQZN];CQD0JaS}ZNX;RV\7S}\�P+W`CQi�MOR;\+\eI�K[J�CQZE�aJkC�-
UyS}I�DGC�MGB�CEZNC�SVZGC�\�R?ZGCE\�R;ZGKuSVW`FH�ySVJ�W`C�ËªikCEZ2MOI�ZNJaS}MOF�];CyÖ�UER;I�i�W`FH\�g;D�R}YA�eMzSV\�P�SVZGP��7RhP�CQW�baCQW`P�D
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�cSVJ�W`C�lh:H8
��B�F`ZOS}W�DGI�ikCEZNKjI�W�MOF`i�W`CQMGD�F`\�MGB�C��_������:

&0S}KuC �3i�FH\�m �3i�F`\ ãÑ �3�jË�²;Öb X¡����jË�l;Ök£�¡��jË28xÖk¤
�3deIaSVZNseDE�TdeIaSVZGseD áþ Ï Ë á! £OÐ á! ��Ö þ Ï Ë ! £FÐ ! ��Ö Ë�²3�¨l3� ãS Ö
Ë>¡9²?g;CQ\�CEZGS}MOFHR;\�DOÖ á! ?� ! q� Ë �²[Ð»l[Ðyì Ñ� Ö

á" ?� " q� Ë �²[Ð»l[Ð ã� Ö
�3WHCEi�MGR;\�DE�aWHCEi�MGR;\�D áf Ï Ë áù�Ð áø�£�Ö f Ï Ë�ù[Ðzø�£�Ö Ë28;�±l3��ì ãÑ Ö
Ë>¡9²?g;CQ\�CEZGS}MOFHR;\�DOÖ áø�� ø�� Ë'8;��8;�H8xÖ
	%FHg;g;DQ�a	%FHg;g;DGFH\�R;D WL� Ï ËgW �� Ð�Wqå� Ö áWL� Ï Ë áW �� Ð áW7å� Ö Ë28V�¨l3� ãÑ ÖW�ö Ï Ë$Wqåö Ð�W 
ö Ö áW?ö Ï Ë áWqåö Ð áW 
ö Ö Ë28;�±l3��ì ãÑ Ö

�cSVJ�W`C�lh:¨l
@6CQUQMGR;Z.DGI�ikCEZNKjI�WHMGF`i�WHCQMGD
F`\+MOB�C[�q������:

&%SVKuC �hi�F`\ ãÑ �3i�F`\�8 ���jËª²^Öb X¡����[Ë¦l;Ö!£c¡��jË'8�Ök¤
"�W`I�FH\�R��3g;W`I�RV\ á	 	 Ë�¬���8;�=m^Ö
o{FH\�R�§³DE��o�§³D áÈ7VBÐ áÈ�å È7V1Ð»È�å Ë28;�=²��=m^Ö
��FH\�R��a� á� � Ë28;��8;��8�Ö

MOB�S}M0]hF`RVW¡S}MGC�MGB�R;DNCjDNXhKLKuC�MOZGFHCEDQ:0��B�FHD0F`D�W`RVDNM0r.F�MOB7DGI�ikCEZNDNXhKuKLCQMGZNXV��r.B�CEZNCjZGCQ\�R;ZNKwSVWHF`�»-
SVJ�WHC�F`\^MOCQZOSVU�MOF`RV\�D�UESVI�DNF`\�g7i�ZGRVMGR;\�P�CEUySyX�SVZNCuikR;DGDNF`J�WHCV:���B�CwKLR;DNM�UER;KLKLR;\�WHX_SVP�R;i3MOCEP
DGRVW`I�MGF`R;\wMGR?MOB�FHD
i�ZGRVJ�W`CQK©F`D�MOR�SVDNDGI�KLC�Sj\�CQr4DNXhKuKLCQMGZNXwUySVWHW`CEP�L�iaS}ZGFHM/X�SV\�P�SjUERVZGZGCQD2-
ikR;\�P�FH\�g�dhI�SV\^MOI�K�\eI�KjJkCEZ.P�CQ\�RVMGCEP�JeX0Lj:PL�F`D�P�C�ba\�CQP_SVDQ÷

L Ï Ë'ì�8xÖ � Å � 
 £ È � Ñ � Ë¦l3:=>^ÖL¢iaS}ZGFHM/X�F`D?S�P�FHDGUQZGCQMGCV��KjI�WHMGF`i�WHF`UES}MOF�];CLDNXhKuKLCQMGZNX�P�CQba\�CEP�J^X�MGB�C DGi�FH\����)JaSVZ2X;R;\
\eI�KjJkCEZ+�u�^SV\�PjWHCEi�MGR;\j\eI�KjJkCEZ÷fvR}YaMOB�C�iaSVZNMGF`UQW`CV:c	%CQ\�UEC}�;YfR;Z��eMzSV\�P�SVZGPL�7RhP�CQW3iaS}ZNMOFHUEWHCED
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L Ï 8+��SV\�P�YfRVZ������^* iaSVZNMGF`UQW`CED�L Ï ì�8;:�$�YÓLÚi�SVZGF�M/XqFHD�UER;\�DGCEZ2];CQP��A�3���e* iaS}ZNMOFHUEWHCED
KjI�D2M0JkC�i�ZGRhP�I�UQCEP_FH\7i�SVF`ZND%S}\�P�MGB�C�W`F`gVBeMGCED2M%DNI�ikCEZGD2XhKuKLCQMGZGF`U�iaS}ZNMOFHUEWHCwËª��� , Ö.FHD�D2MzSVJ�W`C
Q¿²;m3R�:��%\�P�CEZ�ZGS}MOB�CEZ)g;CE\�CQZOSVWkSVDNDGI�KLi�MGF`R;\�DML4iaS}ZGFHM/XjF`D�SVI�MORVKwS}MGF`UESVW`W�X�UQR;\�DNCEZN]VCEP+FH\uKuSV\^X
"��%�9KLR3P�CQW`DUQ³²;l_R¦:���R;DGKLR;W`RVg;F`UESVW�UERV\�DGFHP�CEZGS}MOFHR;\�D�UQR;\�UQCEZG\�F`\�g[MGB�C0i�ZGCEDNCE\�UQC�RVY�KuS}MGMGCEZ)F`\
MOB�C?I�\�FH]VCEZNDGCLS}Y½MOCQZ�MOB�C���F`g}-/�
SV\�gXQ¿²;²��N²VnCR!F`\�P�F`UyS�MOCEP_MGBaS}M�MGB�C�W`FHg;B^MOCED2M�DNI�i�CQZGD2X3KLKLCQMOZNF`U
iaSVZ2MOFHUEW`CjË���� , Ö�DGB�R;I�W`P JkC�\�CQI�MOZGSVW�SV\�P \�R}M�DNMGZGR;\�gVWHX�FH\^MOCEZGSVUQMGF`\�g�:�&%CQI�MOZGSVW`FH\�R;D�UQR;I�WHP+J�C
S?g;RhR3P UyS}\�P�F`P�S}MOC�YfR;Z
MGB�C�\�R;\3-�JaSVZ2X;R;\�FHU�UER;WHP KwS}MNMOCQZYQ³²^´?R�F`\+MOB�C�I�\�FH]VCEZGDNCV:

; #<Z8#$" Ô D$2.,?@)(:K�6O]�* @1±i(�2_K>·)´¸´+(�,�2?·
$�M�F`D
r�CEW`W�CQDNMOSVJ�W`FHDGB�CQP�MGBaS}M%���0�e*5BaSVD�MOB�C�YfRVW`W`Rxr.FH\�g[]hF`Z2MOI�CQDE÷

ª ���0�e*5UySV\�KuSVsVC�S?DGKuSVW`W�	%FHg;g;D�KuSVDGD�\aS�MOI�ZGSVW¦:
ª ��B�C�KLCySVDNI�ZGCQP�]}SVWHI�C�RVY�Þ.Ø Z Ñzï�
 YªSx]VR;ZGD%���0�e*¸"�����DE:
ª $�M�F`D�UQR;\�DNF`DNMGCE\^M.r.FHMGB�CQW`CQUQMOZNRxr�CESVs�MOCQDNMODQ:
ª $�M.YªSy];R;ZND�S�B�CySy]eX+MOR;i�KwS}DGDE:
�����^*{F`DcS%I�\�F`deI�C�\�CQr~DNXhKLKuC�MOZNX�MGBaS}M!ZGCEW`S}MOCQDcJkR;DNR;\�DcMGR0YfCEZNKuFHR;\�DQ:c�.CEW`S}MOFH\�g�J�R;DNR;\�D

MOR�YfCQZGKLF`R;\�DASVW`DNR�KuSVs}CED6FHM�ikR;DNDGF`J�W`C�MGR�C»�3i�W¡SVFH\?MOB�C.DGKuSVWHW`\�CQDGDARVYkMOB�C%	�F`g;gVDAKwS}DGDE�eDNF`\�UQC�FHM
UyS}\wKuSVsVC.DGKuSVWHW�YfCEZNKuFHR;\�KwSVDNDGCQD�\aS�MOI�ZGSVW¦:A�����e*4F`D6UQR;\�DGFHDNMGCE\^M�r.F�MOBw"�ZGSV\�Pu�%\�F�baUyS}MGF`R;\��
SV\�P�MGB�CEZNCQYfR;ZNC?iaSVZNM�RVY)FHMOD0DGI�UQUECEDNDGCQDE:u�7CyS}DGI�ZNCEKLCE\^MOD�RVY�Þ�Ø Z Ñ ï�
 ��SVD�r�CQW`W�S}D�J�RVI�\�P�D�R;\
MOB�C�i�ZGRVMGR;\?W`F�YfCQMGF`KLCV�}SVZGC�FH\�SVg;ZGCQCEKLCE\^MAr.F�MOB?MOB�C�DNI�ikCEZGD2XhKuKLCQMGZGF`U�];CEZNDGFHR;\�RVY�"�ZGSV\�PL�%\�F�-
baUES}MOFHR;\�:%"�ZGSV\�Pq�%\�F�baUyS}MGF`R;\7F`D.MOB�C�sVC�X7MGR�I�\�P�CQZGD2MzSV\�P�F`\�g�deIaS}ZGs�SV\�P_WHCEi�MGR;\qdeIaS}\eMGI�K
\eI�KjJkCEZNDE:��B�C�I�\�F�baUyS�MOF`RV\~DNUySVWHC7Ì ©YÕ ¥F`\�YfCQZGZNCEPtYfZGR;KÄWHRxr�CE\�CEZGg}X|P�S}MzS�F`D�ZGCQW¡S}MGFH]VCEWHX
UEWHR;DGC%MOR[MGB�C , W¡SV\�UzsuDNUySVWHCV��J�I3M
B�FHg;B�CE\�R;I�g;B+MOR[J�C�UQR;\�DNF`DNMGCE\^M
r.F�MOB�MOB�C�i�ZGR}MOR;\�WHFHYfC�MOF`KLCV:
��B�C.\�CQI�MOZNF`\�R�KuSVDGD�DNUySVWHC�DGI�gVg;CED2MOCEPuJ^X�"��%��D6F`DAÌc�U¿ � ¹��×ÖÙØEÚ ¿Ã8ym 
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g	~g	~ → pp

�!FHg;I�ZGC[l3:±´3:�&0��¸g;W`I�F`\�RuiaSVF`Z
i�ZNR3P�I�UQMOFHR;\ÚUEZNR;DGD|DGCEU�MOFHR;\©S�M
Ý Þ Ï 8;®±<V>���CQ@ UQR;KLi�I�MOCQP
r.FHMGB , ���� , $'&�ÄYfR;ZqP�FHÇ�CEZ2-
CE\^M�ZGCQ\�R;ZNKwSVWHF`�ES}MOFHR;\wDNUySVWHCEDE:

)b~Prospino CTEQ5M, Q=m(
)b~),2m(b~Prospino CTEQ5M, Q=0.5m(

=1.96TeVs
 1b~1b~ → pp

)
2

Mass of the Sbottom (GeV/c

120 140 160 180 200
�

220 240
�

260

)
2

Mass of the Sbottom (GeV/c

120 140 160 180 200
�

220 240
�

260

C
ro

ss
 S

ec
tio

n 
(p

b)

10
-1

1

10

�!F`g;I�ZGC%l3:=>�:�&0���P�FHZGCEU�M�DNJ�R}MN-
MOR;K i�SVF`Z¸i�ZNR3P�I�UQMGF`R;\ UEZNR;DGD
DGCEU�MOFHR;\1S}M Ý Þ Ï 8;®=<;>��cC�@
UER;KLi�I�MGCEP�r.FHMGB , ���� , $'&�
YfR;ZwP�F�Ç�CQZGCQ\eMwZGCQ\�R;ZGKuSVWHF`�yS�MOF`RV\
DGUyS}W`CEDQ:

DGI�KuCQP�MOR?JkC�P�CEgVCE\�CQZOS}MGC�SV\�P CEdeIaSVWkMORjMGB�C�DGdeIaSVZNswKuSVDGD�Ì�Íæ�Ï ´Vm;mu"�C�@#ÉVÐ Ñ :��aR;Z
W`SVZGg;CQZ
DGdeIaS}ZGs+KuSVDGDNCED�MOB�C�g;WHI�F`\�R?iaSVF`Z�i�ZGRhP�I�U�MOF`RV\ r�R;I�WHP7JkC�B�F`gVB�CEZ.SVD�DNCECQ\qF`\ �cSVJ�WHC�l3:=n�:

�cSVJ�W`C�l3:=²�÷�"�W`I�FH\�R?i�ZGRhP�I�U�MOFHR;\ UEZGRVDGD�DGCEU�MOFHR;\qS}D0SjYfI�\�U�MOFHR;\
RVY�MOB�C�g;W`I�FH\�R�KuSVDGDwUER;KLi�I�MGCEP9r.FHMGB , �
�� , $'&0ºS}M ��
ËªI�DGF`\�gw���.�)��´V��Ö.SV\�P�&0���ËfI�DGFH\�gu���.����´;�qÖ�:

Ì�Íæ Ì�ÍÎ �3UyS}W`C w ç� w�� ç�
"�CQ@�ÉVÐ�Ñ "�C�@�ÉVÐ»Ñ i�J i�J
´Vm;m 8�´;´h: 8V:±m l;¶3®�8x>���®=m;m�8x> n^<�®=²^la�4®=m;m^l38
´Vm;m 8x>;m3: 8V:±m l;l3®�8�la��®=m;m�8�´ ²;<�®=<;<��4®=m;m^l38
´Vm;m 8x>^´h: 8V:±m 8x¬�®=m;>���®=m;m�8x> ²^l3®±´Vm��4®=m;m^l38
´Vm;m 8�¶Vm3: 8V:±m 8yn�®=¬^¶a��®=m;m�8x> lV>�®=>�8��4®=m;m�8x<
´Vm;m 8�¶;´h: 8V:±m 8�l3®±l;¶a��®=m;m�8�´ l38;®=¬^´a�4®=m;m^lVm

��R;\^MOFH\eI�CEP7R;\ \�C��hM%iaSVg;C



lV<

%�-±¸B9$(Ì; #ïZ���AP6F/�,?D$/ @)([0�]�2?6�´ ±12?(��)D$6F@1K³±1-±nO(
Ì�Íæ Ì�ÍÎ �3UyS}W`C w ç� w�� ç�
"�CQ@�ÉVÐ�Ñ "�C�@�ÉVÐ»Ñ i�J i�J
´Vm;m 8x¬;m3: 8V:±m 8xm�®�8�la��®=m;m�8x> 8x¬�®=m�8��4®=m;m^lV²
´Vm;m 8x¬^´h: 8V:±m ¬�®±²V<;<���®=m;m�8x> 8yn�®=¬;²��4®=m;m^lVm
´Vm;m 8x<;m3: 8V:±m >�®±<V¬;¬���®=m;m�8x> 8�l3®=²;m��4®=m;m^lVm
´Vm;m 8x<^´h: 8V:±m ´3®±¬VmVnÙ��®=m;m�8�´ 8xm�®�8�´a�4®=m;m^lV²
´Vm;m lVm;m3: 8V:±m n�®±¬;´V²���®=m;m�8�´ ¬�®³n^<�8��4®=m;m^lVm
´Vm;m lVm^´h: 8V:±m n�®±m}ne´a��®=m;m�8x> ¶3®=m^´;la�4®=m;m^lVm
´Vm;m l38xm3: 8V:±m ²�®±²V¬VnÙ��®=m;m�8�´ ´3®=¬^´V<��4®=m;m^lVm
´Vm;m l38�´h: 8V:±m l3®±¬V²;m���®=m;m�8�´ n�®=<�8�¶a�4®=m;m^lVm
´Vm;m l;lVm3: 8V:±m l3®±²;¶}nÙ��®=m;m�8�´ n�®�8xm�8��4®=m;m�8x<
´Vm;m l;l;´h: 8V:±m 8;®±<V<;>���®=m;m�8�´ ²�®³n;ne¶a�4®=m;m^lVm
´Vm;m lV²;m3: 8V:±m 8;®±>;¶;la��®=m;m�8�´ l3®=¬;¬^´a�4®=m;m�8x<
´Vm;m lV²^´h: 8V:±m 8;®=n�8�la��®=m;m�8�´ l3®³n�8x>��4®=m;m^lVm
´Vm;m l}n^m3: 8V:±m 8;®H8y<;m���®=m;m�8x> l3®=mVn^m��4®=m;m^lVm
´Vm;m l}ne´h: 8V:±m 8;®±mVm�8���®=m;m�8�´ 8;®±¶Vm;>��4®=m;m�8x<
´Vm;m l;´Vm3: 8V:±m m�®±¬}n^²;<��4®=m;m�8�´ 8;®³n;n�8��4®=m;m^l;l
´Vm;m l;´;´h: 8V:±m m�®¨¶h8xm^´a�4®=m;m�8�´ 8;®±lVm;<��4®=m;m^lVm
´Vm;m lV>;m3: 8V:±m m�®±>Vm;mVnÙ�4®=m;m�8�´ 8;®=m�8x¬��4®=m;m�8x<
´Vm;m lV>^´h: 8V:±m m�®¨´}m^´;´a�4®=m;m�8x> m�®±¬;´V<VnÙ��®=m;m^l38
´Vm;m l;¶Vm3: 8V:±m m�®=n^l;´;¶a�4®=m;m�8x> m�®¨¶VlV²^la��®=m;m^lVm
´Vm;m l;¶;´h: 8V:±m m�®±²;´V<;<��4®=m;m�8�´ m�®±>Vm;<;<���®=m;m�8x<
´Vm;m lV¬^´h: 8V:±m m�®±²Vm;²;m��4®=m;m�8x> m�®=n;²;²^´a��®=m;m�8x<
´Vm;m lV<;m3: 8V:±m m�®¨lV´;´;la�4®=m;m�8x> m�®±²V>^´V¬���®=m;m�8x<
´Vm;m lV<^´h: 8V:±m m�®¨lh8x>^la�4®=m;m�8�´ m�®±²Vm;¬VnÙ��®=m;m�8x<
´Vm;m ²;m;m3: 8V:±m m�®H8y¬^l;´a�4®=m;m�8�´ m�®¨lV´V<;>���®=m;m�8x<
´Vm;m ²;m^´h: 8V:±m m�®H8x´V²VnÙ�4®=m;m�8x> m�®¨lh8x¬;<���®=m;m�8x<

��R;\^MOFH\eI�CEP7R;\ \�C��hM%iaSVg;C



²;m

%�-±¸B9$(Ì; #ïZ���AP6F/�,?D$/ @)([0�]�2?6�´ ±12?(��)D$6F@1K³±1-±nO(
Ì�Íæ Ì�ÍÎ �3UyS}W`C w ç� w�� ç�
"�CQ@�ÉVÐ�Ñ "�C�@�ÉVÐ»Ñ i�J i�J
´Vm;m ²�8xm3: 8V:±m m�®H8xlV<;>��4®=m;m�8�´ m�®H8y¬Vnela��®=m;m�8x<
´Vm;m ²�8�´h: 8V:±m m�®H8ym;<;²��4®=m;m�8�´ m�®H8x´;´V²���®=m;m�8x<
´Vm;m ²^lVm3: 8V:±m m�®±mV<^l38��4®=m;m�8�´ m�®H8y²;m^¶a��®=m;m�8x<
´Vm;m ²^l;´h: 8V:±m m�®±m;¶;¶;¶a�4®=m;m�8x> m�®H8V8xm;m���®=m;m�8x<
´Vm;m ²;²;m3: 8V:±m m�®±mV>^´}nÙ�4®=m;m�8x> m�®±mV<^l}nÙ��®=m;m^lVm
´Vm;m ²;²^´h: 8V:±m m�®±m;´;´Vm��4®=m;m�8�´ m�®±m;¶;¶V>���®=m;m^lVm
´Vm;m ²Vn^m3: 8V:±m m�®±m}n^>;²��4®=m;m�8�´ m�®±mV>^´V>���®=m;m�8x¬
´Vm;m ²Vne´h: 8V:±m m�®±mV²;<;m��4®=m;m�8x> m�®±m;´}ne¶a��®=m;m�8x<
´Vm;m ²^´Vm3: 8V:±m m�®±mV²^l;¶a�4®=m;m�8x> m�®±m}n^>;m���®=m;m�8x¬

; #lk *\¦Ì* � * D�n�/)-�,?@)2?(:K
�����^*£DGF`gV\aS}MOI�ZGCEDjSVZGC+P�C�MOCQZGKLF`\�CQP�JeX�MOB�Cw\aS}MOI�ZGC+RVY.MOB�C�W`FHg;B^MOCED2MjDNI�i�CQZGD2X3KLKLCQMOZNF`U

iaSVZ2MOFHUEW`CuËª�c� , Ö�SV\�P�r.B�CQMGB�CEZGL5iaSVZGF�M/X F`D�UER;\�DGCEZ2];CQPvRVZ%\�R}My:���R;\�DNCEZ2]VS�MOF`RV\_RVY+L1i�SVZGF�M/X
F`KLi�WHF`CED
MGBaS}M0SVW`W��3���e*ÃiaSVZ2MOF`UQW`CQD0SVZNC�i�SVF`Z.i�ZNR3P�I�UECEP_SV\�P7MGBaS}M0SVW`W�P�CEUySyX7UzBaSVFH\�D%CQ\�P_I�i
F`\�MGB�C���� , ��r.B�F`UzB F`D
D2MzSVJ�W`C�SV\�P WHCySy];CQD.MGB�C�P�C�MOCEU�MOR;ZQ:6$�YcMGB�C���� , F`D�UzBaSVZGgVC�-�SV\�P UQR;W`R;Z'-
\�CQI�MOZGSVW¦�aMOB�CE\7MGB�C�M/Xhi�FHUySVWc���0�e*ÃDGF`gV\aS}MOI�ZGC�F`D.KuFHDGDNF`\�g?MOZGSV\�D2];CEZNDGCjCQ\�CEZNgVX;:.��B�C�W`FHg;B^MOCQDNM
\�CQI�MOZGSVW`FH\�R.F`D�S�M/Xhi�FHUySVW^UESV\�P�FHPaS}MOC}�}MGBaS}M�F`D#i�ZNCEP�FHUQMOCQPjF`\�g^SVI�g;C�-�KuCQP�F¡S}MGCEP�R;Z#DGI�i�CQZcg;ZGSy]3F�M/X
KLR3P�CQW`D6MORjJkC0MGB�C���� , :3��B�C�\�CQI�MOZNF`\�R[F`D
S[M/Xhi�FHUySVWkUyS}\�P�F`P�S}MOC�YfR;Z�UQR;W`P�P�SVZGsLKwS�MGMOCQZ¶Q¿²^´_R�:

; #lk8#$" ì�9$@BD$/16 °c([AP-J·)K
��B�C�P�CEUESxX�R}Y�MGB�C.g;W`I�FH\�R�UyS}\uR;\�WHXji�ZGRhUECECQPLMGB�ZGRVI�g;BuSV\�R;\3-/DNB�CEWHW�R;Z)S�]hF`ZNMGIaSVW�DNdeIaSVZGsT:

�
r�R�J�RhP�X^-/P�CQUySyXhD á	 ä ^ á^+r.F`W`W6P�RVKuFH\aS}MOC}�cF�Y�MGB�CQX�SVZGCwSVW`WHRxr�CQP��cJkCEUESVI�DNCwMOB�CuZGCQW`CQ]}SV\^M
g;WHI�F`\�R�-/deIaSVZNs^-�DGdeIaSVZNs+UER;I�i�W`FH\�g�F`D�RVY)���
(ÃDNMGZGCQ\�gVMOB�:%�cF`g;I�ZNC�l3:¨¶�DGB�Rxr.D�MOB�C�UER;I�i�W`F`\�guRVY



²�8

�cSVJ�W`C�lh:=n
"�WHI�F`\�R�i�SVF`Zji�ZGRhP�I�UQMGF`R;\tUQZGR;DNDLDNCEU�MOF`RV\�SVDLS_YfI�\�U�MOFHR;\tRVY�DNdhI�SVZGs�KuSVDND
SV\�P�DNUySVWHC�UER;KLi�I�MGCEP�r.F�MOB , ���� , $'&��S}M���¹ËªI�DGF`\�g_���.�)��´V��Ö�S}\�P
&0���ËªI�DGF`\�gw���.�)��´;�_Ö»:

Ì�Íæ Ì�ÍÎ �hUySVWHC w ç� w�� ç�
"�C�@#ÉVÐ Ñ "�CQ@�ÉVÐ Ñ i�J i�J
´VmVm ²;m;m m�:±´ m�:±l;l;l m�:±²;l;´
8xm;mVm ²;m;m m�:±´ m�:=>;m;> m�:¨¶}²^´
lVm;mVm ²;m;m m�:±´ m�:=¬Vn^> m�:±<V>Vn
´VmVm ²;m;m 8;:=m m�:�8�´V² m�:¨l}>;m
8xm;mVm ²;m;m 8;:=m m�:³nelV² m�:±>Vm;¬
lVm;mVm ²;m;m 8;:=m m�:±´V¬;< m�:±¬Vm;>
´VmVm ²;m;m l3:=m m�:�8;8xm m�:¨l}m^´
8xm;mVm ²;m;m l3:=m m�:=²;m^´ m�:=n;<Vn
lVm;mVm ²;m;m l3:=m m�:³nelV> m�:±>V>^l

MOB�C�gVW`I�FH\�R�MOR�DGdeIaSVZNseD�SV\�PudeIaSVZNseDE:)�3FH\�UEC�MOB�C�MGR;iLSV\�PLJ�RVMNMOR;KÃDGdeIaSVZNshD)UERVI�W`PLJ�C.WHF`g;B^MOCQZ
MOB�SV\vSVW`WAR}Y�MGB�C�RVMOB�CQZ�DGdeIaSVZNseDE�!F�M�F`D�deI�F�MOC?ikR;DGDNF`J�WHCjMOBaS�M á	 ä ä áäOã�SV\�PT·�R;Z á	 ä â áâEã�SVZGC
MOB�CwR;\�W�XvSy]VS}F`W¡S}J�W`CjM/r�R}-/JkRhP�XvP�CEUESxX�KLR3P�C;ËªDOÖ�YfR;Z�MOB�Cwg;WHI�F`\�R��cFH\�r.B�FHUzB�UySVDNCuMGB�CQXvr.F`WHW
P�R;KLF`\�S}MOC�Rx];CQZjSVWHW�RVMOB�CQZGDQ:�$�Y�MOB�Cug;W`I�FH\�R F`D�W`FHg;B^MOCEZ�MGBaSV\�S}W`WAMOB�CuDNdhI�SVZGseDE�AMGB�CE\�FHM�r.F`WHW
P�CQUySyX�RV\�WHX_MGB�ZGRVI�g;B�R}Çk-�DGB�CQW`W6DGdeIaSVZNseD�Q¿n�8;�Gnel?R¦��DGR á	 ä ^ �^ áÜ#åÂ SV\�P á	 ä ^ �^ áÜ VÂ :+$/\�MOB�F`D
DGUQCE\aS}ZGF`R r�CwC��3ikCEU�MjKuSV\^X�P�FHÇ�CEZNCE\^M�ba\aSVW6DNMOS}MOCQDE��r.B�F`UzB�UySV\�W`CyS}PvMGR7KuSV\^X�UER;KLikCQMOFH\�g
g;WHI�F`\�RuP�CEUESyX�UzBaSVFH\�DE:���B�CQDGC�UySVDNUySVP�C?P�CEUESxXhD�UyS}\�BaSy];C?ba\aSVW�-/D2MzS}MGC[J�ZGSV\�UzB�FH\�g�YfZOSVU�MOFHR;\�D
MOB�S}M%SVZGC�F`\�P�FH]hF`P�IaSVW`W�XLDGKuSVW`W�S}\�P7MGB�CEZNCQYfR;ZNC�UQR;I�W`P JkC�deI�F�MOC�DGCQ\�DGF�MOF�];C�MOR�MOB�C�iaSVZGSVKLCQMOCQZGD
RVY�MOB�C�KLR3P�CEW¦:



²^l

�!F`g;I�ZGC�l3:±¶3:)"�W`I�FH\�R}-�dhI�SVZGs;-/DNdeIaSVZGsuUER;I�i�W`FH\�g�:

; #lk8#<; *�� @)-I2?Ê °c(:AP-J·)K
$�Y
MOB�CwP�CQUySyX á^qä ^ á	 F`D�shFH\�CEKuS}MGF`UyS}W`WHXqSVWHW`Rxr�CQP���FHM�r.F`WHW6SVWHr�SyX3D�P�R;KLF`\aS�MOCV�#JkCEUESVI�DGC

MOB�C�deIaSVZNs;-/DGdeIaS}ZGs;-/g;WHI�F`\�R�]VCEZ2MOC���ËfDGCEC��!FHg;I�ZGC�lh:¨¶;Ö
FHD�R}Y����
(5D2MOZNCE\�gVMGB�:�0MGB�CEZ2r.F`DGC}�aMOB�C
DGdeIaS}ZGseD[UESV\�P�CEUySyXvF`\^MGR7S deIaSVZNs�i�W`I�D�\�CQI�MOZGSVW`FH\�R+R;Z�UzBaSVZNg;F`\�R�÷ á^+ä ^ áÜ#åÂ R;Z á^ ä ^ áÜ V%
��B�C�P�FHZGCQUQM
P�CEUySyXuMORjMOB�C���� , á^�ä ^ áÜ�å ã FHD
SVW�r
SyXhD�seF`\�CQKwS�MOF`UESVW`W�XjYªSy];R;ZNCEP���SV\�P�YfR;Z�ZGF`gVBeM2-
BaSV\�P�CEP�DGdeIaSVZNseD0FHM
UySV\�P�R;KLF`\aS�MOC�JkCEUESVI�DGC áÜ#å ã FHD�KuRVDNMOW�X�J�FH\�R�:

; #lk8#<Z *\¸i6�,�,.6F´ ²³@)-I2?Ê8KÑ]v2_6F´ ìc9g@1Dg/)6¸°c(:AP-J·
�
M�BaS}P�ZGR;\|UER;WHW`FHP�CEZNDE��D2MOZNR;\�g;W�XtF`\^MOCQZOSVU�MOF`\�g�iaS}ZNMOFHUEWHCED�BaSy];CqMGB�CqW`SVZGgVCEDNMLi�ZNR3P�I�UQMGF`R;\

UEZNR;DGD?DNCEU�MOF`RV\��)SV\�P�MOB�CQZGC�YfR;ZGC+DNUySVW`SVZ[deIaSVZNseDuS}\�Ptg;W`I�FH\�R;D�r.F`WHW�JkC�J^X�YªSVZ[MGB�C+KLR;DNM?UQR}-
i�FHR;I�DGW�Xqi�ZGRhP�I�UECQP�iaSVZNMGF`UQW`CEDQ:��
SVW`UQI�W¡S}MGF`R;\�D0DGB�R�r�MOB�S}M�CQ]VCE\vFHY6MOB�Cjg;W`I�F`\�R�FHD�KLR;ZGC�MOBaSV\
8xm;mu"�CQ@�ÉVÐ Ñ B�CySy]hF`CQZLMGBaSV\|MGB�C W`FHg;B^MOCED2MLDGJkRVMGMGR;KºMOB�C7UQZGR;DNDuDNCEUQMGF`R;\|RVY á	�á	 SV\�P áâyã áâEãjF`D
DGFHKuFHW¡SVZ6S�M�MGB�C���CQ]}S}MOZNR;\�:���B�C0g;W`I�FH\�R�iaSVF`Z)i�ZNR3P�I�UQMOFHR;\wFHD
SV\wR;ZGP�CQZ�RVY�KwSVgV\�FHMGI�P�C�B�F`g;B�CEZ
MOB�SV\�MGB�C�P�F`ZNCEU�M.DGJkRVMGMGR;K�i�ZNR3P�I�UQMOFHR;\ UEZNR;DGD.DGCQUQMGF`R;\ YfR;Z
MOB�C�DGSVKLC�iaSVZNMGF`UQW`C�KuSVDGDNCEDQ:
"�WHI�F`\�R;D�UySV\uR;\�W�XjP�CQUySyX�MOB�ZNR;I�g;BLR;\3-�DGB�CQW`WaR;Z�]hF`Z2MOIaSVWaDNdeIaSVZGseD�Q=lV<_R¦:6�hF`\�UQC�r�C0S}DGDGI�KuC

MOB�S}MjMOB�C+g;W`I�FH\�RqFHDjB�CESx]hFHCEZ[MGBaSV\�MOB�CwDGJkRVMGMGR;K7�AMGB�C�g;WHI�F`\�R_P�CEUESyX�MOR�JkRVMNMOR;K?-/DNJ�RVMNMOR;K
P�R;KLF`\�S}MOCQD
Rx];CEZ�SV\^XwRVMOB�CQZ�UzBaSV\�\�CEW¦:6��B�C�RV\�WHXwC��3UECQi�MOFHR;\ F`D�MGB�C�P�CEUESxX á	 ä,ä áäOã�:6(�I�C�MOR
MOB�C[W¡S}ZGg;C�MOR;i7KwS}DGD�S}\�P7MGB�C[D2MOR;i_C»�3UEW`I�DGF`RV\_W`FHKuF�M�Ë�SVJkR;I�M0<;>u"�C�@#ÉVÐ Ñ YfR;Z�DNMGR;iËQÀnCRcr.F�MOB
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ô?Ì Ï Ì Í� Ó ìÌ ÍÔyÕ Ó Ùµ8xmL"�C�@#ÉVÐ»Ñ{�cYfR;Z�KuRVDNMjR}Y
MOB�CuiaSVZGSVKuC�MOCQZ�DNiaSVUECwUERx];CQZGCEPtFH\�MOB�F`D
DGCESVZGUzB��;MOB�C
P�CEUySyX�RVYTg;WHI�F`\�R�F`\^MGR0DNMGR;i3-¦MOR;ijFHD!seF`\�CEKuS}MOFHUySVWHWHX�\�RVM�SVWHW`Rxr�CEP�:�$/\[MOB�F`DAS}\aSVWHXhDNF`D
r�C�SVDGDNI�KuC0�
��Ë á	 ä â�áâyã Ï 8xmVm^Û�Ö�:A��B�C�WHF`g;B^MGCEZ)DGJkRVMGMGR;K©áâyã)r.FHW`WaMOB�C0DGCEdeI�CQ\^MOF¡S}W`WHXLP�CQUySyX
MOB�ZGR;I�gVB7R;\�C�RVYcMGB�C�ZGCQW`CQ]}SV\^M�P�CQUySyXhDE÷

ª áâEã�ä â áÜ#å ã
ª áâEã�ä â áÜ#åÑ
ª áâEã�ä â áÜ å�

ª áâEã�ä â áÜ#å�
ª áâEã�ä ä áÜ V ã
�
SVW`UQI�W¡S�MOF`RV\�DjRVY.MOB�C�P�CEUySyX�ZGS}MOC+R}Y%MGB�C DGJkRVMGMGR;KºBaSy]VC�JkCECQ\|ikCEZ2YfR;ZGKLCEP�Q¿²^¶_R�:���B�C

J�ZGSV\�UzB�FH\�g.ZOS}MGF`R;D�SVD#S
YfI�\�UQMGF`R;\�R}YhMGB�C�B�FHg;g;DGFH\�R
KuSVDGD�i�SVZOSVKLCQMGCEZ�à?YfR;Z�Ì�Íæ�Ï ²;²;mL"�C�@#ÉVÐ Ñ �� Í� Ï � ÍÒ Ï ²;m;mL"�CQ@�ÉVÐ Ñ ��S}\�P_MzSV\�ê Ï lVmwFHD�g;FH]VCE\�FH\��!F`gVI�ZGCjl3:±¬3:�$�M�UyS}\�J�CjDNCECQ\vMGBaS}M
MOB�C�YªSy]VR;ZGCQP7P�CQUySyX UzBaSV\�\�CEW#F`D áâEã6ä â áÜ å ã ��YfR;Z�KLR;DNM�]}SVWHI�CED.RVYcàA:
�3R;KLC RVY%MGB�C P�CEUESyX3DuKuFHg;B^M?JkC�seFH\�CEKuS}MOFHUySVWHWHX�YfR;ZNJ�F`P�P�CE\4ËfYfR;Z?C»��S}Kui�WHCV�6MOB�C P�CQUySyX

áâEã)ä,ä áÜ V ã FHD?seF`\�CQKwS}MGF`UESVW`W�XvYfRVZGJ�FHP�P�CE\tFH\�R;I�Z?ZGCQg;F`RV\~R}Y%i�SVZOSVKLCQMGCEZ?DNiaSVUEC}��P�I�C MGR�MOB�C
W¡S}ZGg;C�MOR;i�KwSVDNDjSV\�P�MOB�CwW`F`KLFHMGD�R;\�MGB�C�UzBaSVZNg;F`\�R�ËªUQI�ZGZNCE\^MOW�X�S�M?SVJkR;I�Mj<Vnu"�C�@#ÉVÐ Ñ �!YfR;Z
P�C�MzSVFHW`D?ZGC�YfCEZ?MOR QÀnCR½Ö�Ö»��SV\�P~MGB�CEZNCQYfR;ZNC�MGB�C J�ZOSV\�UzB�F`\�gvZOS�MOF`R áâEãwä â áÜ å ã KLF`g;B^M�CQ]VCE\|J�C
W¡S}ZGg;CQZE:��aR;ZLMOB�FHD�SV\�SVWHXhDGFHDur�C�SVDNDGI�KLC��
��Ë á	 ä â áâEã Ï 8xm;m;ÛLÖ»:��!FHg;I�ZGC_l3:=<�DGB�Rxr.D S
DGUzB�CEKuS}MOFHU�]hFHCQr�R}YcMGB�C�i�ZGRhUECQDGD.DGCESVZGUzB�CQPqYfR;Z�FH\ MGB�F`D.S}\aSVWHXhDNF`DE:
$/\uDNI�KLKwSVZ2X[MGB�C.i�ZGRhP�I�U�MOF`RV\?RVY�gVW`I�FH\�R�iaSVFHZGD�FHDAYfR;W`WHR�r�CEP�J^XjMGB�C.P�CEUESxXjF`\^MOR�DGJkRVMNMOR;K?-

JkRVMGMGR;K7�0SV\�P{MOB�C�DNCEdeI�CE\^MGF¡SVW�P�CEUESyX{RVY[MGB�C�DNJ�R}MGMORVK F`\^MORtJkRVMGMGR;K?-/\�CQI�MOZGSVW`FH\�R���r.B�F`UzB
W`CESVP�DAMGR�S�DNF`g;\aS�MOI�ZNC�RVYTYfR;I�Z�J3-��NCQMOD)SV\�PLKLF`DNDGFH\�g0MOZGSV\�D2];CEZNDGC%CE\�CQZGgVXjYfZNR;K5MGB�C�\�CQI�MOZGSVW`FH\�R;D
CEDNUySVi�F`\�gLP�CQMGCEU�MOF`RV\�:
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�!F`g;I�ZGC0l3:±¬3:���ZOS}\�UzB�F`\�g[ZOS�MOF`RVD�Q¿²^¶_RTYfR;Z)DGJkRVMGMGR;KÚP�CEUESyX3D
SVD
S�YfI�\�UQMGF`R;\uRVY
MOB�C�B�FHg;g;DGFH\�R?KuSVDGD.iaSVZGSVKLCQMOCQZ�àA:

; #lk8#�� �e,?&)(:2 »Ñ*84 * (�-I2_A_&1(:K³ÉÑD�,?&G,.&1(�KS-�´ (ôMaD$/)-�9Ù*�,.-�,.(
$/\uMGB�F`D�DNI�J�DGCQUQMGF`R;\Lr�C�P�CEDNUEZNF`JkC%RVMGB�CEZ)��C�X;R;\�PwMOB�C%�hMOSV\�PaS}ZGPw�7R3P�CEWcË������_ÖADGCyS}ZGUzB�CQD

MOB�S}M�SVW`DNR�W`CyS}P MGRLS�DNF`g;\�S}MOI�ZNC�RVY�ØÅ�¥ÃÂ�J3-H�NC�MODE:

áÜ#åÑ K\-�KSAP-�01(X°c(:AP-J·
$/\wMOB�F`D)DGUECQ\aSVZNF`RcQÀn^²��ªn;nCRkR;\�C0SVDNDGI�KLCED)MOB�C%i�ZGRhP�I�U�MOFHR;\wRVY�DGdeIaSVZNshD
SV\�PwgVW`I�FH\�R;D�r.B�F`UzB

MOB�CE\�P�CEUESyX_F`\^MGR�\�CEI3MOZOS}W`F`\�R;D áÜ#åÑ ��r.B�F`UzB�DGCQdhI�CE\^MOF`SVW`W�X7P�CEUySyX_]hF`S áÜ#åÑ ä ��å áÜ#å ã :���B�C?\�CEI3-
MOZGSVW`FH\�R+CEDNUySVikCED[P�CQMGCEUQMGF`R;\�SV\�P�W`CESx]VCED7ØÅ
¥©FH\vMGB�CLP�CQMGCEUQMGR;Z�SV\�P�MGB�Cu	%F`gVg;D�P�CEUESxXhD�F`\^MOR
M/r�RwJ�§³DjË�� å ä â � âQÖ�:)��B�C�shFH\�CEKuS}MGF`UED�R}Y!MOB�F`D�DGFHg;\aS}MGI�ZGC�SVWHW`Rxr.D
YfR;Z�MOB�C�ZNCEUQR;\�DNMGZGI�U�MOFHR;\qRVY
MOB�C�	�F`g;gVD�KwSVDND
MOB�ZNR;I�g;B MOB�C�Jh-H�NCQMGD.F`\^]}SVZGF`SV\^M�KwS}DGDE:
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�!F`g;I�ZGC[l3:±<3:�"�W`I�FH\�Rui�SVF`Z�i�ZGRhP�I�U�MOFHR;\_P�CQUySyXhF`\�g+FH\eMGRwDNJ�RVMNMOR;K?-/JkRVMNMOR;K¹�
YfR;W`WHR�r�CEP J^X�MGB�C�P�CEUESxX áâEã6ä â áÜ å ã :

*�,.-�/101-I2_0547680)([9Óm�D�n/nFK
Ê4SVDNDGRhUEF¡S�MOCEP�	%F`gVg;D�i�ZNR3P�I�UQMGF`R;\Lr.FHMOB+ÊUW£ä ù �ù�â�� â��3r.B�FHUzB�ZGCQDGI�W�MOD
FH\�S�b�\aSVWkDNMzS�MOC�RVY

M/r�RuJ3-��NCQMGD%S}\�P7KLF`DNDGFH\�g?CE\�CQZGgVXV:6��B�C�Jh-H�NCQMGD�UySV\�JkC�I�DGCEP�MOR�ZGCQUER;\�DNMOZNI�UQM�MOB�C�Jh-/KuSVDGDQ:

* AP-�9$-�2 »L6�,�,.6F´ H�-�DE2³H\2?6801@BAC,.D$6F/

�3JkRVMGMGR;K¢FHD0iaS}F`Z0i�ZGRhP�I�UECQP�S}M�MGB�CjBaSVP�ZGR;\_UQR;W`WHF`P�CQZ0S}\�P_MOB�CQ\�P�CEUESyX3D�]hF¡S áâyã.ä â áÜ å ã �
ZGCQDGI�W�MOFH\�g�F`\ S?ba\aSVW�D2MzS}MGC�RVY!M/r�RuJh-H�NCQMGD�SV\�P KuFHDGDNF`\�g?CQ\�CEZNgVX;:
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; #lk8#<¯ µ��)D$K>,?D$/�n *¯¦�* � 47-�K�K=Ü�Dg´¸D�,?K
��RVMGB+S}M��#CQi�MORV\ SV\�P�	%SVP�ZNR;\�UERVW`W`FHP�CEZNDE�hSVD)r�CQW`W�SVD
ø � ¤�UER;WHW`F`P�CEZGDQ�eDGCyS}ZGUzB�CQD
YfR;Z
�3���e*

iaSVZ2MOFHUEW`CQD�BaSy];C6JkCECQ\�ikCEZ2YfR;ZGKLCEP�:�o�CAYfR3UQI�D�B�CQZGC6R;\@L~i�SVZGF�M/X0UQR;\�DGCQZN]hF`\�g����0�e*~DGUQCE\aS}ZGF`RVDE�
r.B�FHUzBwF`KLi�W�X[MOB�S}M������e*4iaSVZ2MOFHUEW`CQD)SVZGC�iaSVFHZ�i�ZGRhP�I�UQCEP+SV\�PuMOB�C%WHF`g;B^MOCQDNM6DNI�i�CQZGD2X3KLKLCQMOZNF`U
iaSVZ2MOFHUEW`C[Ë���� , Ö�FHD�D2MzSVJ�W`CV:���ZGC�]3FHCQrpRVY#ZNCEUECQ\^M�MOB�FHZGPwgVCE\�CQZOS}MGF`R;\�DNUySVW`SVZ)dhI�SVZGsLDGCESVZGUzB�CQD.F`D
g;F�];CE\�F`\+QÀne´_R�:
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�!F`g;I�ZGCÃl3:H8V8;: ��R;\^MORVI�Z�C��e-
UEW`I�DGF`RV\�WHF`KLFHMODwF`\{MOB�CvÌ�ÍÎ -/Ì�Íæi�W¡SV\�C�J^X[DNCySVZNUzB�CED�YfR;Z��NCQMGD�SV\�P
KuFHDGDGFH\�g�CQ\�CEZNgVX�ikCEZNYfRVZGKLCEPvS}M
MOB�C���CQ]}S}MOZNR;\7SV\�P��#� , :

�!F`gVI�ZGC
l3:H8ym0SV\�PLlh:H8;8�DGB�Rxr.DAMGB�C
UEI�ZGZGCQ\^M�C��3UEWHI�DGFHR;\?W`FHKuF�MOD�YfR;Zcg;W`I�F`\�R;D�SV\�P?DGUyS}W¡SVZ�J�R}MN-
MORVK�deIaSVZGseD%R;J�MzS}F`\�CQP�MGB�ZGR;I�g;BqDNCySVZNUzB�CED%i�CQZNYfR;ZNKuCQPqS}M.MGB�C[�#� , SV\�P7�cC�]}S}MOZNR;\qUQR;W`WHF`P�CQZ
C��3ikCEZNF`KLCE\^MODQ:)��B�C�gVW`I�FH\�R�r.F�MOB�SjKwS}DGD�JkCEW`Rxr58x<^´�"�CQ@#É}Ð Ñ F`D
ZNI�W`CQP+R;I�M�r.FHMGB <^´;Ûß�0:±��:
F`\�P�CEikCE\�P�CE\^MLRVY.MOB�C�DNdeIaSVZGs�KwSVDND�QÀn��zn^>3R�:���B�C+DGJkRVMGMGR;KºUESV\tJ�C�C»�3UEW`I�P�CEPtYfR;ZjKuSVDGDNCED
JkCEW`RxrÚ<}n�"�CQ@�ÉVÐ Ñ S}Mj<;´;Û¹�0:=�6:�I�\�P�CEZ�MGB�CuSVDGDNI�Kui3MOF`RV\�D[���[Ë áâyã�ä â áÜ#å ã Ï 8xmVm^Û�Ö��#MOB�C
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DGJkRVMNMOR;K�SV\�P�\�CQI�MOZGSVW`FH\�R�SVZGCL\�RVM�KuSVDGD�P�CQg;CE\�CQZOS}MGC�Ëªô�Ì Ï Ì ÍÒ ìÌ ÍÔxÕ Ó ÙÚlVmu"�CQ@#É}Ð�Ñ�Ö
SV\�P�YfR;Z�KuS��3F`KuSVW�KLF��3FH\�g��Vr.B�CQZGC.MOB�C.KLF��3F`\�g�SV\�g;WHC.ï ÍÒ FHD�UzB�R;DGCQ\�DGI�UzBuMOB�S}M6MOB�C.UEZNR;DGD)DGCQU�-
MOFHR;\_FHD�KuFH\�F`KuSVW�QÀn��2ne¶_R�:�$/\�SVP�P�FHMGF`R;\qMGB�C?DGCESVZGUzB�YfR;Z%P�F`ZNCEUQM�DNJ�R}MGMORVK¢deIaSVZNsqi�ZNR3P�I�UQMGF`R;\
S}M0�
(���Q¿n^¬_R#i�ZGRx]hF`P�CQP_Su<^´;Û��0:=��:kC»�3UEW`I�DGF`RV\7WHF`KLFHM�YfRVZ.MGB�C�DGJkRVMGMGR;K�P�CEikCE\�P�F`\�guR;\ MOB�C
\�CQI�MOZGSVW`FH\�R KwSVDNDE:��3J�R}MGMORVKuD�SVZNCLC»�3UEW`I�P�CEP�I�ivMGRqSVJkR;I�ML8yn^´u"�CQ@�ÉVÐ�Ñ�YfR;Z�S�\�CQI�MOZGSVW`FH\�R
KuSVDGD.RVY!>;mL"�C�@#ÉVÐ Ñ :
�0UQUECEWHCEZGS}MOR;Z�DNCySVZNUzB�CED#YfR;Z�S�D2MzSVJ�WHC áÜ#å ã UySV\�C��3UQW`I�P�C6\�CQI�MOZGSVW`FH\�R
KuSVDGDNCED#JkCEW`Rxrvn^>u"�C�@#ÉVÐ Ñ

S}M�<^´VÛ��0:±��:�ËfDGCEC��!FHg;I�ZNC�l3:H8xl;Ö¶Q¿n��/ne¶3�/n^<3R�:
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�!F`g;I�ZGC�l3:�8�l3:.<^´;Û��0:=��:�C»�3UEW`I�DGF`RV\qW`FHKuF�M�F`\�MOB�C�Ì�ç�èNéh-�MOSV\�ê�i�W¡S}\�C�YfZNR;K
MOB�C�UERVKjJ�F`\�CEP��#� , ZNCEDNI�WHMGDE:
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/a1032548¬1�O 76 ¬B���
$/\�MOB�F`D�UzB�SVi�MOCQZ�r�C�P�CEDNUEZGFHJ�C%MOB�C��aCQZGKLF�&%S}MOFHR;\aSVWk�0UQUECQW`CEZGS}MORVZ
�#SVJkR;ZOS}MGR;ZNXqËª�A&%�0�cÖQ=´}m3R
SVUQUECEWHCEZGS}MOR;Z�YªSVUEFHW`FHM/XLS}\�P�MOB�C���RVW`W`FHP�CEZ�(�CQMGCEU�MOR;Z�S�M.�aCEZGKLF`W`SVJqË¦�
(���Ö��.I�\+$N$)C»�3i�CQZGF`KLCE\^M
r.B�FHUzB7i�ZNRx]3FHP�CEP MOB�C�P�S}MzS?I�DNCEPqFH\+MOB�FHD.SV\aSVW�X3DNF`DQ:

Z #$" %'&)(ô%�(���-�,.2?6F/
��B�C?��CQ]}S}MOZNR;\�F`D�S�i�ZGRVMGR;\�SV\^MOFHi�ZGRVMGR;\_DNI�i�CQZGUQR;\�P�I�U�MOFH\�g UER;WHW`F`P�CEZ%S}M�MOB�C��TCQZGKLF!&%S�-

MOFHR;\aSVW^�%UEUQCEW`CQZOS}MGR;Z��#SVJ�RVZOS}MGR;ZNXLËª�A&%�0��Ö#FH\[�
S�MzSy]hF¡S���$/W`WHF`\�R;FHDE:�$�McUEI�ZGZGCQ\^MOWHX�R;ikCEZGS}MOCQD�r.F�MOB
²;>+i�ZNRVMOR;\vR;\v²;> SV\^MOFHi�ZGR}MOR;\�J�I�\�UzB�CED[S}M�S�UQCE\^MOCQZ2-�RVY¡-/KuSVDGD�CQ\�CEZNgVX�RVY Ý Þ Ï 8;®=<;>��cC�@
SV\�P{S�J�I�\�UzB{DGi�SVUEFH\�g�RVY�²;<V>�\�DE:4��B�C�J�I�\�UzB�CED�SVZGCqSVZGZGSV\�g;CQPF`\²�J�I�\�UzB9MGZOSVFH\�DwRVY
8�l J�I�\�UzB�CQDjCyS}UzB��!YfR;WHW`Rxr�CQP�J^X�SV\�SVJ�RVZNM�g^SVi Q=´38>R¦:+��B�Cu�cC�]}S}MOZNR;\�R;ikCEZGS}MOCQD[S}M[SV\��%�
YfZGCQdeI�CE\�U�X�RVY�´V² �q	��V��r.F�MOB�SwMOR}MzSVWcRVY�8;8;8x²wJ�I�UzsVC�MODwË28x<�\�D�FH\�W`CQ\�gVMOBaÖ�:�$/\_MOB�C�S}UQMOF�];C
ikCEZGFHR3PvMOB�CQZGC�FHD[C�];CEZ2Xtl38wJ�I�UzsVC�MOD?R;\�CwbaW`WHCEPvr.FHMOB�SqJ�I�\�UzB���DGR_MOB�S}M?SV\�SVUQMGFH];Cwi�CQZGF`RhP
UERV\�DGFHDNMOD)RVY�l38.J�I�Uzs}CQMOD 5 8;8�Â�8�J�I�Uzs}CQM Ï lV²^l�J�I�Uzs}CQMGD�r.B�F`UzBLF`D�CQdeI�FH]}SVWHCE\^M6MOR�n�:³n�à�DE:A��B�C
SVJkR;ZNM.g;SVi UER;ZNZGCEDNi�RV\�P�D.MOR 8x²;<?J�I�Uzs}CQMGD0CEdeI�F�]}SVW`CQ\eM.MGRwlh:±>?à�DQ:
�%\^MOFHW�MOB�C7UER;KLi�W`C�MOFHR;\tRVY0MGB�C_�#SVZNg;C�	0SVP�ZNR;\9��RVW`W`FHP�CEZ�Ëª�#	���Ö�Q³´;l_R�S�M+�
�6��&��6MOB�C

��CQ]}S}MOZNR;\�i�ZGRx]hF`P�CQD�MOB�C�r�R;ZGWHP�§=D.B�FHg;B�CQDNM.CE\�CEZGg}X+UER;WHW`FHDGF`RV\�DE:c$/\7UQR;\^MOZOS}DNM.MOR?MOB�C���CQ]}S}MGZGR;\
JkCEF`\�g�S�¤ �¤uD2MOR;ZGSVg;C�ZNF`\�g��;MGB�C.�#	��tF`D6S�¤;¤LKuSVUzB�F`\�CV:A�
M�MGB�C���	0�tUQCE\^MOCQZ2-�RVY¡-/KuSVDGD�CQ\�CEZNgVX
MOB�C�P�R;KuFH\aSV\^M�i�B^XhDGFHUED�i�ZGRhP�I�U�MOFHR;\ i�ZGRhUECQDGD.r.F`W`W�J�C�g;WHI�R;\3-�g;W`I�R;\wYfI�DNF`R;\�:
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>@?�ADCLE_G°ILK98UK|}j^FGro_h{^FGWb¹e[\_?�h°RO?�G�V oH^FX�Vzo��;:[µ�o_GTh�\i?BXDx«XSZ�\i^FG�¾jP5} GWxFq
kFd¤e[\_GSK`}j^FGce�RDGTE_eSADGrEie[qF?�CFo�XSZQG�eSh{^ïÈUCFk�GTE��Ãe�sDGWE�èéÈ<�]ë¯eSxLq�?B\io¯XSE_?�GWx�\{e�£
\i?�XSxrVz^L?�h{^�eSdB\_GTE_xFe[\iGWoQf�GW\tVÄGTGWx�oH\_GTEHGTXaè�ÈFëQe[xFq¹elL?�eSdtè��¯ë]?Bo¸AD?BRSGTx�yOeSxLq�?Bx
eSqFqF?w\i?�XSx«\_^FGrx�CFb¢f�GTE`XSZ§hWGTd�dBoTKc}j^FG¹qL?�bcGTxFoH?�XDxFoJe[E_GcAD?BRSGTx1?�x1CFxF?B\_oJXSZ
hTb³K¡}j^FGrGTxLd¤eSEHADGTbcGTx�\io¯oH^FX�Vzo¯\i^FG°ô�GWd�q�o_dBXS\`eSxFq«oHGTxFoHGcoHd�XS\JASGTXDbcGW\_EHs
XSZue°oHCFk¼GWEpd�e�sDGTEz?BxgqFGW\ieS?�d�K

Ø¡ÙÃÚ�Û¡á3å�=?>@/BACA�3�Þ®Ý�Þ®ãDÜ
/ED`Ú�à�â�ÚGF�á3Ú�â�ÚOãSâ�Üaà
}j^FG�¾§�¯>ê²_²�o_?�dB?�hWXDx�qFG�\iGTh�\iXDEJhWXDxFo_?BoH\_o¯XSZÄ\_^FE_GWGro_CFf�qFGW\_GTh�\iXDEHoTyºG�eSh{^1CFo_?BxFAgqF?wvnGWE_GTx�\

o_?Bd�?BhTXDxgoHGTxFoHXDEzqFGToH?�ADxFo�eSxLq�d�e�sSXDCL\_oIH
J ÈO©LK ²H²�è®Å�CLx ²_²cÈU?Bd�?BhTXDx�©�GTE7\iG�l �5GW\_GTh�\iXDEiëc?�oc\i^FG�hTXDEHG�XSZ¯\_^FG�oH?�d�?BhTXDx�\iE_eSh{ª�?�xFA
o7sUo7\iGWb�Kj²9\phTXDxLo_?�o7\iopXSZ¸IDµS�cqFXSCFfFd�Gm£toH?�qFGWq�d¤e[qFqFGTEHo_p?�x�e�d¤e�sSXDCL\�XSZ¸oH?wl«�´rhTb�e�lU?�eSd
oHGThW\_?�XDxLoÄXSZn\tV~GWdBRDG�ID��M~þ�£toHd�?BhTGTo�?Bx�ôFRSG�Eie[qF?¤eSd�d�e�sDGTEHoTK¸}j^FGp?�xFxLGTE_bcXDo7\§È�©!KÔ²_²ud�e�sSGTE
?Bo¸d�XOh�e[\_GTqre[\ÄM ö ´5hTbÐe[xFq°\i^FGzXDCL\_GTEHb�XDo7\Qe[\z��� ö µ¯hTb Z�EHXDb \_^FGzf¼GTeSb³K@}j^FEHGTGzXSZ�\i^FG
d�e�sSGTEHoJeSE_G ¶ �NMJd�e�sDGTEHoJeSxFq�\tVÄX�e[E_G°o_b�eSdBd@eSxLADd�G¢o7\iGWE_GTX3d�e�sSGTEHoTy�Vz?B\_^«e�� ö M$M`e[xFADd�G[K
²tx3\i^FG ¶ � M o7\iGTEHGTXcd¤e�sDGWE_oWya\_^FGJo_GWxFo_XDEHop^Fe�RSG|o7\iEH?�kFozE_CLxFxF?�xLAcdBGTxFA[\i^�Vz?�oHG`XSx3\_^FG`kU£tx

OQP.R*S;T�U0VXW9VZY[R*\�U,]^\.U,R_T`U�a�T`]6YQR*\;\.]^Ycb`]^dfehgfijV9T0]^e$R_\.d;U�a�\.d�U,S.k;k$R_T,b`]^dlR*\�amWXV9n*oIbpi6]^VXn_oIb�U0S;k;kNR*T0bpU,b0T`S.Ycb`S;T`]*qr o;VZU2a*U`U0]Qsle.WXgtVZUjT`][uv]QT`T`]^dtb`Rta*UjawWZa*d;dC]^T^q
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�HCFxLhW\i?BXDx�oH?�qFG`\iX�b�GTeSo_CFEHG|\_^FGyx��Ïþ«k�XDoH?B\i?BXDx�K�P5x�\_^FG¡xU£9o_?BqFG|o7\iEH?�kFo�eSE_G|E_CFxFxL?�xFA
d�e[\iGWEieSdBdBs°\iX°bcG�e[o_CFEHG5\i^FGzx"�|{ck�XDo_?w\i?BXDx�K@²txg\_^FG¯o_b�eSd�d¼eSxFASd�G�o7\iGWE_GTXcd¤e�sSGTE_ojXSx�\i^FG
xU£9o_?BqFG¡\i^LG°oH\iEH?�kFo5eSE_G°EHCFxFxF?BxFA3e[\JeSx«e[xFADd�G¡XSZz� ö MNM5Vz?B\i^�EHGToHk¼GWhW\J\iX�\_^FXDo_G°XSx�\i^FG
kU£9x¡�HCFxFhW\_?�XDx3oH?�qFG[K

J ²7È�� è®²tx�\iGWE_bcGTqF?�e[\iGgÈU?�dB?�hTXSx}�Ãe�sDGTEHo{ë3ìí´ ½ y�´D´�î~o_GWEHRDGWo¹e[ore�d�?�xLª1f�GW\tVÄGTGWxÏ\_^FGg?�xFxLGTE
oH?�d�?BhTXDxr\iE_eSh{ª�?�xFA|E_GWAD?�XDx¹eSxFq¹\_^FG�XSCL\iGWEÄVz?�EHGp\_EieSh{ª[GTETK�}j^FG¡� ö ¶ büd�XDxFA|²7È���hTXDxLo_?�o7\io
XSZn\tV~X¢d�e�sDGTEHo§XSZ�qLXDCFfFdBG�£toH?�qFGWq¹oHb¹eSdBd�eSxFADdBGpo7\iGTEHGTX3è � ö MNM{ëQd�eSqFqFGWE_oÄe[\§E_eSqF?B?�XSZ]MS�|hWb
eSxLq�MS¦°hWb�K

J �Ã�D�rìí´Sµ[îºè,�Ãe�sSGTEQ�D��ë@?Bo�e5o_?BxFADd�Gm£toH?�qFGWq°d¤e�sDGWEQX[Z ½ ¦Jd�eSqFqFGWE_o¸bcXDCFx�\iGWqce[\z� ö ´¯hWb Z�E_XSb
\_^FGJf¼GTeSb�dB?�xFGpqF?�EHGTh�\idBs¹XDx3\i^FGJf�G�eSbckF?�k�GSK

�Ðb�XSE_G°qFG�\{eS?Bd�GTq�oHCFbcb¹eSE7s�X[ZÄ\_^FGro_k�GThT?wô�h�e�\i?�XSxFo¯XSZ�\i^FGroH?�d�?BhTXDx�\iEie[h{ªSGTEJ?Bo¯AD?BRSGTx«?�x
}]eSfFd�G§ILKB�ze[xFqreSxr?�x�\iEHXUqLCFhW\_?�XDx`\iX`ÈU?Bd�?�hWXDx¡qLGW\iGWhW\_XDE_o�?�o@AD?BRSGTx°?�xre[kFk¼GWxFqF?ñl¢�øeSxLqr»�K@}j^FG
\i^LE_GTG`o_CLf¼qFG�\iGWhW\iXSE_o�oH^�eSEHG¡erhTXDbcbcXDxgE_GTeSqFXDCL\poHsOo7\iGTb³K~}j^LG|o7sUo7\iGWb hTeSd�dBGTqg\i^LG¢ÈO©LK¯ID�
h{^F?Bk�ìÂ´�8îu?�o�f�eSo_GWq�XSx«e�hTCFo7\iXDb qFGToH?�ADxFGWq«�¯ÈU²7¾YVz?B\i^Ó��MS¦¹h{^�eSxLxFGTdBoTK¡}j^LG°h{^F?�k«h�e[x�f¼G
d�XSAD?�hTeSd�dws�qF?wRO?�qFGWqï?�x�\_X�eSx¥eSx�eSdBXDA³eSxFqÓe³qF?�AD?w\{eSd@o_GTh�\i?BXDx�K3}j^FG�e[x�eSd�XSA�oHGThW\_?�XDx�^�eSoWy@Z�XDE
G�e[h{^ XSZ�\_^FGï��MS¦1h{^FeSxFxFGWd�oTyze�>�~ d�X�VýxFXD?�oHG�?Bx�\iGTASEie[\_XDE°Z�XDd�dBXVÄGTq�f�sÏe ½ µ«hTGWd�d�eSx�eSdBXDA
kF?Bk¼GWd�?�xLG`Vz?w\i^ ½ fFCUvnGWE5hTGWd�d�oWynCFoHGTq�\iX¹oH\iXSE_G¡\_^FG°?�xLZ�XSE_b�e[\i?BXDxgVz^F?�dBG|V~eS?B\_?�xFAcZ�XDE¯e?��GWRSGTd
�ceShThWGTkL\TKr}j^FGrqF?�AD?w\{eSdºo_GWhW\_?�XDx1^�eSoJ¦gfF?w\J�5�J¾��ø?�d�ª�?BxFo_XDx�hWXDbck�eSEie�\iXDEHoTyÃe3��sOx�eSbc?�h�e[d
·]GWqFGTo7\{eSd§ÈUCFfL\_EieSh�\i?BXDx è®�¯·QÈFë�Z�G�e[\_CFE_GrZ�XDE`hTXDbcb�XSx1xLXD?�oHGcoHCFkFkFEHGToHo_?�XSx�y¸eSxFqïe[Z�\iGWE`�¯·ÄÈ
^�eSo|o_k�e[E_o_?wô�h�e�\i?�XSx¥d�XDAS?�h°\iX�?�xFhWE_G�e[o_G¹\_^FG¹EHG�eSqFXSCL\°o_k�GTGWq�K�}j^FG¹h{^F?�k¥XSk¼GWEie[\_GTo¡?BxïqFGTeSqU£
\i?Bb�GWd�GWo_o¡bcXOqFGSyuVz^F?Bh{^Ób�GTeSxFo¡\_^�e[\°?w\¢?Bo°eSfFdBG¹o_?Bb¢CFdw\{eSxFGWXDCFo¡\_X�eShWÀOCL?�E_G3e[xFqÓ?�x�\iGWADEie�\iG
q�e[\ierVz^L?�d�GJqF?BAD?B\_?�ÁW?�xFAFKQ>@?BADCFEHG|IUKð¦ro_^FX�Vzo�\_^FG`o_?�dB?�hWXDx3hTX�RDGWEieSADG¡eSxFq�>@?�ADCLE_G`ILK ¶ AD?wRDGWo5eSx
E7£9Á5RO?�GWV XSZº\i^FGJo_?Bd�?BhTXDxgqFG�\iGWhW\iXSETK

Õ�ÖB×�ÖB× Û¡Ú�/¼â�à�äFÝ'��>�â�Ú�à�Ø~àä�ã;-aÚOà
}j^FGr¾~GWx�\_EieSduP5CL\iGWE�}ºEieSh{ª[GTEcèé¾jP5}�ëz?�ope¹hWsOd�?BxFqFEH?�h�e[dºXSk¼GWxU£thWGTd�dÃqFEH?BZ�\ph{^�eSb¢f�GTEWy¼\_^�e[\

?�oÄd�XOh�e[\_GTq�f¼G�\tV~GWGTxg\i^FG�}�PJ>ïeSxFq�?BxFxFGTEÄo_?Bd�?�hWXDxr\iEie[h{ªSGTEj?Bx�\_^FG5Eie[qF?¤eSdaE_eSxFADG�Z�E_XDb ½ �¡hWb
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>@?�ADCLE_GJILKÂ¦LKÄÈU?�dB?�hWXDxgqFGW\_GTh�\iXDE�hTX�RDGWEieSASG|?Bx3\_^FG`E7£tÁJk�GTEHo_k�GThW\_?BRSGSyao_^FX�Vz?BxFA
eSd�d�oHCFf�hTXDbck¼XSxFGTx�\ioWK�}j^FGy{rhTXOXDEHqF?�x�e�\iG¯?�oj^L?�AD^Fdws¹hWXDbckFE_GWo_o_GWq�K

\iXr��IS¦5hTb³K@²tx�{`?w\¸G�lO\_GTxFqFo¸Z�EHXDb��`�´D´5hTb \iX��¢�´D´�hWb�K��pGTxLhTGSy�kFEHX�RU?BqF?�xLA5Z�CFd�dUhTX�RDGWEieSADG
Z�XDE%� �2���Í�|eSxFq�?w\z^�eSopecb�e�lU?�b¡CFb�eShWhTGWkL\{eSxLhTG`XSZ!� �m��� MUy�oH^FX�Vzx�?�x³>@?BADCFE_G`ILKw���LK�}j^FG
Vz?�EHG|h{^FeSb¢f�GTEpV~eSopqFGToH?�ADxFGWq�\iX�GTxFoHCFE_G¡\_^�e[\�\i^FG|qFE_?wZ�\z\i?�bcGJ?�o�o_b�eSd�dBGTEj\i^FeSx�\_^FG¹��IDMcxFo
fFCFxLh{^�oHk�eShT?BxFA��QXDE_?BAD?�xFeSd�dws¯GTx�RO?�oH?�XDxFGWqcZ�XSE¸Å�CLx�²H²tf�K@}j^FGzb�e�lU?�b¢CLb qFEH?BZ�\u\_?�bcG§^�eSou\_XJf¼G
o_b�eSdBd�\iXcE_GToHXDdBRSG|\_^FG¡fFCLxFh{^�hTEHXDo_oH?�xFASoTy¼eSxFq�xLXS\p\_X¹oHCLvnGWEpZ�EHXDb GWRSGTx�\¯kF?Bd�GTCLk�K§²9\ph�eSx�f¼G
ªSGWkL\�f¼GWd�X�V ���D�¢xFozf�s�CFoH?�xFAceSx3�pE_ADXDx��N~u\i^�eSxLG��N���m�¡èé´[��HðID´<HB��´DëÄA�eSojbc?wlO\_CFE_G[yU\i^Fe[\z^�eSo
e¢Z®eSoH\zqLE_?BZ�\~RDGTdBXUhW?B\tsgX[Z@e[f¼XDCU\J���D�%��b&:[xFo�KQÈU?�xFhWG¯\i^FGJ}ºGWR[e[\iEHXDx3?�ojEHCFxFxF?BxFAr?�x3IDµ°fFCFxLh{^
XDk�GTE_e[\i?BXDx�ynVz^F?Bh{^�hWXDE_EHGToHk¼XDxLqFo¯\iX³I ¶ µgxFo¯f�GW\tVÄGTGWx¥fFCFxFh{^1hTEHXDo_oH?�xFASoTyºe1èé´S��Hð´S��ë���E_ASXDxU£
~u\i^�e[xFG�bc?wlO\_CFE_G�� � ö 8DÇ ?Bo_XDkLE_XDk�sOd�eSd�hWXD^FXDd@?�oJhTCFEHE_GWx�\_dBs«CFoHGTq ìÂ´S¦�îéK�}j^F?�oJA�eSoJbc?wlO\iCLE_G
sO?�GWd�qFo`e3b¹e�lU?Bb¢CFb qLE_?BZ�\¯\_?�bcG°XSZ5�C8�8�xFoTyºVz^F?�h{^1?�oJo_CU��hW?�GWx�\|Z�XDEJIDµ3fFCFxFh{^ïXDk¼GWEie[\_?�XDxnK
}j^FG¢oHb¹e[d�d�hTXSx�\_GTx�\JXSZ¸?Bo_XDkLE_XDk�sOd@e[d�hTXS^FXDdÃ?�op?�x�\iGWxFqFGTq�\iX�EHGTqFCFhWG°eSAD?BxFA�e[xFq�fFCF?Bd�q³CFk�XDx
���@T`V9n*V9\.a�W9WXgtk.W9a*\;\;]^d�YQT0RIU0U0VX\.n�T�a�b`]@uvR_T2�jS;\��,��e%� �*����i�a_Uj C¡ �w¢�£m¤
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>@?�ADCLE_G�ILK ¶ K�x¥� þ¥RO?�G�V X[Z§\i^FG�¾§�¯> ²_²¯oH?�dB?�hTXSx�o7sUo7\iGWb÷?�xLhTd�CLqF?�xFA3\i^LG
ÈO©!K ²_²ÄhTXOXDd�?BxFA¢fFCLd�ª�^FG�e[qFo�eSxFq³²7È��ïo_CLkFk¼XSEH\�oH\_E_CFh�\iCFEHGSK

\i^LG§Vz?�E_GWo�ìÂ´ ¶ îéK]}j^FG�¾jP5}Ï?Bouo_GWADbcGTx�\iGWq�?Bx�\_X¯¦¯o_CFk�GTE £td�e�sSGTEHo�èéÈ��ºë�y�Vz?B\_^cGTeSh{^ro_CFk�GTE £td�e�sSGTE
hTXSx�\ieS?�xL?�xFAc�M`oHGTxFoHG5Vz?�EHGTo�Vz^F?�h{^3eSdw\iGWE_x�e[\_GjVz?B\i^���I|k�XS\iGWx�\i?¤e[daVz?BE_GWoTy�Vz^F?�h{^�kLE_X�RO?�qFG�\i^FG
ô�GWd�q3o_^�e[kF?�xFArVz?B\_^F?�x�\_^FGJhTGWd�déK

}j^FG5oHCFk¼GWE7£9d¤e�sDGWE_ojeSEHG5eSdw\iGWE_x�e[\_?�xFAJo7\iGTEHGTXreSxLqge�lU?¤eSd�yDVz^FGTEHG5?�x¹e�lU?¤eSdad�e�sSGTEHoTyLk�XS\_GTx�\i?�eSd
eSxFq3oHGTxFoHG`Vz?BE_GToze[E_G¯k�eSE_eSd�dBGTd�y�Vz^L?�d�G�?�x3oH\_GTE_GWXrd¤e�sDGWE_oj\i^FG5Vz?BE_GWozeSE_G5\_?�dB\_GTq�Vz?w\i^3eSx³eSxFASd�G
XSZL¦`M ö ��Mgì µL�Tî�K§��GTxFhWGSyQe�lU?¤eSd�d�e�sSGTEHo°eSxFq¥o7\iGWE_GTX�d¤e�sDGWE_o¢kFEHX�RU?BqFG�e�b�GTeSo_CFEHGTbcGTx�\¢X[Zj\i^FG
h{^�eSEHADGTq�\_EieSh{ª³k�XDo_?w\i?�XSx�?�x�x��¿þÃy�eSxLq�Á¡E_GWo_k�GTh�\i?BRSGTdwsDKJ»~XS\_^�o_GWxFo_Gre[xFq�k¼X[\iGTx�\_?¤eSd�Vz?�EHGTo
eSEHG ½ ����bü?�xcqF?¤e[b�G�\iGTEÄeSxFq�XSZ�ADXSd�qckFd¤e[\_GTqc\iCFxFASoH\iGWx�K�}j^FG�hTe[\i^LXUqFGpkFd¤e[xFGTo�è�ô�GWd�q�o_^FGWGW\më
eSEHG¹µ ö I�´���b \i^F?Bh{ª�±³sOd¤eSEJVz?B\_^¥e ½ ´S�©¨�ý¨JXSd�q1d¤e�sDGWE¡XDx�f¼XS\_^ïoH?�qFGWoTK3}j^FG¹ô�GWd�q�o_^FGWGW\io
eSEHG¯o_^�eSEHGTq3f�GW\tVÄGTGTx³\i^FGp\tV~XcxFGT?BAD^�f¼XSE_?�xLArÈUCFk�GTEjhWGTd�dBoTKu}ºXrhTXDbck�GTxFo_e[\iG5Z�XDEÄ\i^FG���XDEHGTx�\iÁ
eSxFASd�G¹X[Z�\_^FG�qFEH?BZ�\_?�xFA�GTd�GWhW\_E_XDxFo¡?�x¥\i^LG�b¹e[ADxFGW\_?�hcô�GTdBq¥\i^FG�oHCFk�GTE°hTGWd�dÄ?�o|\_?�dw\iGTqïf�s¥I�´ M
Vz?B\_^3E_GToHk¼GWhW\�\iX°\i^LG`E_eSqF?�eSd�qF?BE_GTh�\i?BXDx�K
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}]eSfFd�GJIUKB�
ÈUCFbcb¹eSE7sêXSZ`\i^FG1o_k�GThWo�Z�XDEª�Ã�D�Ly5ÈO©!K�²_²{y�eSxLqÔ²7È��¸K'«Ð?�o�\_^FGïe[xFADd�G
f¼G�\tV~GWGTx�\_^FGJoH\iEH?�kFojXSx³\_^FG¯kU£tx¢�HCFxFh�\i?BXDx3o_?�qLG5Vz?B\i^3EHGTo_k�GTh�\p\_X°\i^FXDoHGJXDx
\i^FGJxU£9o_?�qLGSKl�Ãe�sSGTEHopVz?B\_^«� ö M$MpeSEHGJo_b�eSd�dneSxFADdBG¯oH\iGWE_GWX¹d¤e�sSGTE�eSxFq ¶ ��MzeSEHG
e�lU?¤eSd�d�e�sDGTEHoTK

�Ãe�sDGTE Åpe[qF?�?�è�hTb¹ë þ]è,�¬�³ë �®¯ è��¬�³ë «
�D� �SKðI�´r���DKÂµ�M ´[� £ £
� MUKð´r�cILKÂ� µS� � ½ � ¶ ��M
M ½ Kw�|� ½ KÂµ µDM �MD´UKð´ ¶ ��M
I µLKð´r��8UKÂ� µS� µD� � ö MNM
½ ¦LKðMr�c¦LK98 µS� � ½ � ¶ ��M
´ ���LKB�|�����LKÂµ µD´ µ�´ � ö M M
µD> � ¶ KZ8r�rMS�LKðM �D��M �S�M � ö MNM
µD¾ MSMUKðµc�rMSILKw� �D��M �S�M � ö MNM
8S> M[¦LKðµc�rM ¶ KÂ� �D��M �S�M � ö MNM

Õ�ÖB×�ÖBÕ Û¡äFÝ®Üaà�Þ�æ�Ú�â�ÚOà

¾§�¯>@o�hTeSd�XDEH?�bcGW\_GTE_oc^�e�RDG�\_^FG�kFCLE_k�XDo_G�X[ZJb�GTeSo_CFEH?�xFA�\i^FG�GWxFGTEHASs X[ZJh{^�eSE_ASGTqøeSxFq
xFGWCL\iE_eSdFk�eSE7\i?BhTd�GWoukFEHXUqFCLhTGTqc?�x¢\_^FGj?�x�\_GTEie[hW\i?BXDx�Kº}j^FGTEHGWZ�XDEHGSy�\i^LGWsreSdBo_X¯kFEHX�RU?BqFGze5bcG�eSoHCFE_G
XSZ�\_^FG5GTxLGTE_A[s¹XSZÃkFeSEH\_?�hTdBGToQd�GTe�RO?BxFA¡\i^LG5qFGW\_GTh�\iXDE~Vz?w\i^FXSCL\§?Bx�\_GTE_eShW\_?�xFAFy�f�s�bcG�e[o_CFEH?�xFA`\i^FG
\iE_eSxFo7RDGTEHo_G|GTxFGWE_ASsg?Bb¢f�eSd�eSxFhWG5?�xg\i^LG`qLGW\iGWhW\_XDETK�}j^FG`h�eSdBXDE_?Bb�G�\iGWE_o§GmlU\_GTxFqLo�\_X°� �m�G� I ö µOK
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Central calorimeter

>@?�ADCLE_G§IUKB� ½ KuÈUh{^LGTb�e[\i?BhÄRO?�G�VÏX[Z�\i^FG§dBCFbc?�xFXDoH?B\tsJbcXDxF?w\iXDEÃ?�xLo_?�qLG§e�À�C�eSqO£
EieSx�\�XSZu¾§�¯>�dBXUhTe[\iGWq³e[\%� ÿÎ���êI�MTK

\i^LG¹?�xLoH\{e[x�\ieSxFGWXDCFo°eSxLqï\i^FG�\iXS\ieSd�?�x�\iGWADEie[\_GTq¥dBCFbc?�xFXDoH?B\ts�Z�XSE`\_^FG3¾§�¯>Ô²H²¯G�lUk�GTE_?Bb�GWx�\�K
}j^FG�hWXDCFx�\iGWE_o3eSEHG�XDEH?�GTx�\_GTq Vz?B\_^¿\i^LGT?�E�o_b�eSd�dzGWxFqêk¼XS?�x�\i?BxFA�\_Xï\i^FG�?�x�\iGWEieSh�\i?�XSx¿k�XD?�x�\
eSxFq�hWXDxFoH?�oH\5XSZ�A�eSo�ô�d�dBGTq�\_E_CFxFhTe[\iGWq�hTXDxLGToTy�\_^�e[\5eSE_GrMcb dBXDxFAFy�M�hTb ?�x�qL?¤eSbcGW\_GTETy¼eSxFq
b�eSqFGJXDCL\�XSZueSd�CFbc?�xL?�ÁTGWq�±³sOd¤eSEWK~}j^FG¡¾~^FGTEHGTxFª[X�R�dB?�AD^�\zkFEHXUqFCLhTGTq�f�s3h{^FeSE_ADGWq�k�e[EH\i?BhTdBGTo
Eie[qF?¤e[\_?�xFAJ?Bx�\i^LG�A�eSoÄ?�xFoH?�qFGj\_^FG�hWXDxFG5?BoÄhWXDd�dBGThW\_GTq¹e[\Ä\_^FG�d�eSE_ASG�GWxFqgXSZ�\_^FG�hWXDxFGpf�s�e|Z®e[oH\
kF^FX[\iX[£9b¢CFdB\_?�kFdB?�GWE�\_CFf�G¹è®·Q±�}�ë�K

²txï\i^LGgeSfFoHGTxFhWG�XSZze�hWE_XDoHo_?BxFA�eSxFASd�Gr\i^FG�d�CFbc?�xFXSo_?B\ts�
 h�e[x¥f¼G�XDfL\ieS?�xFGWq¥CFoH?�xFA³\i^FG
Z�XDdBd�X�Vz?�xFA¡f¼GTeSb�h{^�eSE_eShW\_GTEH?�oH\_?�hWo¡ì µG8�î0H


����� ÷ ����������� � � ������½ ÿ �  è�ILKw�ë

Vz^FGTEHG!� � y"���� eSE_GQ\i^FGQx�CFb¢f�GTEHo@XSZ�kLE_XS\_XDxFoTySeSxFq¡eSx�\i?�kLE_XS\_XDxFoºk¼GWE]fFCLxFh{^�yDEHGTo_k�GTh�\i?wRDGTdwsDK�#��EHGWZ�GTEHoj\iX¢\i^LG`x�CFb¡f¼GWEjXSZºfFCFxFh{^FGWop?Bx�\i^FG¯EH?�xFALy$�����«?�o~\_^FG¯fFCFxLh{^�hWE_XDoHo_?�xLArZ�EHGTÀ�CFGWxFhWs



´�8
Vz^F?Bh{^�?�o�XDx¹e�RSGTE_eSADG¡� ö 8|±§�pÁ�Z�XDEQIDµ&%cIDµ|fFCLxFh{^�XDk�GTE_e[\i?BXDxFoTyOeSxLq'��?BoQ\_^FG�f¼GTeSbÐVz?�qL\_^�y
eSoHo_CFbc?�xFA�e¥¨JeSCFoHo_?�eSx¿qF?BoH\_E_?�fLCL\i?BXDxÓZ�XDEc\_^FG³f¼GTeSb�Kê}j^LG�¾w�º¾ýb�GTeSo_CLE_GToc\i^FG�e�RDGWEieSADG
x�CFb¢f�GTE¢X[Zj?�x�\iGWEieSh�\i?BXDxFo¡k�GTE|fFCFxFh{^�hWE_XDoHo_?�xLAÔ�êeSxFq¥\_^FG¹dBCFbc?�xFXDoH?B\ts«?Bo`\_^FGTxÓGmlU\_EieSh�\iGWq
CFoH?�xFApH

�3�(�����§�)�*�¼�+
 è�ILKðMDë

�ø^FGTEHG,�*�]?�oj\i^LG|?BxFGTd�eSoH\_?�h¯kFEHXS\iXDxO£ eSx�\i?BkFE_X[\iXDx3o_hTe[\_\_GTEH?�xFAc?�x�\iGWEieSh�\i?BXDx3hTE_XSo_o�oHGTh�\i?�XSx � K
}j^FG3x�CFb¢f�GTE°XSZ�?Bx�\_GTE_eShW\_?�XDxFo,-êk¼GWE°fFCFxFh{^�hTEHXDo_oH?�xFA�Z�XDdBd�X�Vzo°·]XS?�o_oHXDx�oH\ie[\i?BoH\i?BhTo°e[xFq�?�o
AD?wRDGTx³f�s
H

.�è/-�ël� � �10 �32-54 è�ILKÂI�ë

}j^FG°kFEHXDf�eSfF?Bd�?w\ts3XSZ�GTbckL\ts�fFCFxFh{^«hTEHXDo_oH?�xFASo&-|� ��h�eSx�Z�XSE�G�lLeSbckFdBG¡f�G¢CFo_GWq1eSo¯eSx
GTo7\i?Bb¹e[\_XDE~Z�XDEt�@K

.gè®��ë²� 0 �32 è�ILK ½ ë

}j^FGz\iXS\ieSdFoHsOo7\iGTb�e[\_?�hjCFxFhWGTE7\{eS?Bx�\tsrXSxr\_^FGzd�CFbc?�xLXDo_?w\ts|?Bo�eSf�XDCL\Qµ�Ç�y�Vz^F?�h{^cXDEH?�AD?Bx�e[\iGWo
Z�E_XSbYCFxFhTGWEH\ieS?�x�\i?BGToº?�x`\i^FGÄeShThWGTkL\ieSxFhWGJè ½Föí½ ÇrëÃeSxFq|Z�EHXDbÍ\i^LG~?�xLGTd¤e[oH\i?Bh¸hTEHXDo_o]o_GTh�\i?BXDxgè ½ Çrë�K

Õ�ÖB×�Ö76 Ø~à�Þ,1Î1aÚ�à�ä�/ºßøágäLâ�ä98gã;:¬>]Þ,7�Þ�âÞ�Ü6/
}j^FG³e�RDGTE_eSADGg?Bx�\_GTE_eShW\_?�XDx¥E_e[\iG3e�\¢\i^FG¹}]G�RSe�\iE_XSx�?Bo�� ö 8�±§�pÁ�Z�XSE°IDµ<%ÓIDµ�fFCFxFh{^LGToTK

}j^FG�eShW\_C�eSd�?�x�\_GTEie[hW\i?BXDx«Eie[\_G�?BoJ^F?�AD^LGTETyÃoH?�xFhWGc\_^FG�bc?�xL?�b¢CFb fFCFxLh{^¥o_k�e[hT?�xLA�?Bo|I ¶ µ³xLoTy
f�GW\tVÄGTGTx«\i^LG¢fFCFxFh{^LGTo`?�x�e¹fLCFxFh{^«\iEie[?�x�yaVz^F?�h{^«dBG�eSqFop\iXge�hWE_XDoHo_?�xLAgEie[\_G¢XSZÄM ö ´SI3±§��ÁSK
}j^FG«?�x�\_GTEie[hW\i?BXDx E_e[\iG�?Bo�XDE_qLGTE_o3XSZ`b�eSADxF?w\iCFqLG�^F?�AS^FGTE¹\_^�eSxê\i^LG�Eie[\_GTo�\i^Fe[\g\i^FG�qFe[\{e
eShWÀOCL?�o_?w\i?BXDx¥oHsOo7\iGTbõhTeSx�^�eSxFqLd�GSK�>�CFEH\_^FGTEHb�XSE_GSyu\_^FGgb�e�HXDE_?w\tsïX[ZphWXDd�dB?�oH?�XDxFo|eSEHG�xFXS\rXSZ
?�x�\_GTE_GWoH\TKQ}j^L?�o§dBG�eSqFoÄ\iX°?�bckFdBGTbcGTx�\{e[\_?�XDxcXSZºe¢o7sUo7\iGWbý\i^�e�\jkFE_GWo_GWd�GTh�\iozGWRSGTx�\io�XDxFdB?�xFGpeSxFq
qFGWhT?�qLGTo¸?BZ�\_^FGjhTXSE_E_GWo_k�XDxFqF?BxFA¯qFG�\iGTh�\iXDE¸qFe[\{e5XSZ�e[x°GWRDGWx�\Ä?Bo@VzE_?w\_\_GTx¢\iX5\ieSk�G§XDEuqF?Bo_hTeSE_qFGWq�K
}j^F?BoÄ?Bo�\_^FGz\{eSoHªcX[Zn\i^LG�\_E_?�ASADGTE�oHsOo7\iGTbÐVz^F?Bh{^�GWR[eSdBC�e[\_GTo�?BZ�e`AD?wRDGWx¹GWRSGTx�\joH^FXDCFdBq�f�GpEHG�eSq
XDCL\Ty§E_GWhTXDxLoH\iEHCFhW\_GTqøeSxLq¿oH\_XDE_GWq�Kø}j^FG�¾§�¯>Î\iEH?�ADADGWE°oHsOoH\_GTb hTXDxLo_?�o7\io�XSZ5\i^LE_GTG³\iEH?�ADADGWE
d�G�RDGWd�oTyFe[\§Vz^F?Bh{^gqFGThW?�o_?BXDxFojf�e[o_GTq3XDxg?BxFhTEHG�eSoH?�xFASdBscb�XSE_G5hWXDb�kLd�G�l�G�RDGTx�\�?�xUZ�XDE_b�e[\i?BXDx�eSE_G
b�eSqFGSKÀ��GWRDGWdÄ�¹è0�¸�ëjeSxLq§��GWRSGTd@M�è,�ºMDëjeSE_G`^�eSEHqLV§e[E_G`f�eSo_GWq�o7sUo7\iGWb�o�Vz^F?�dBGJ\_^FG��ÃG�RDGWd@I
= r o.]fk;T0R?>0R_\Cº»a*\+>0V9k;T0R?>0R_\"VX\.]QWZa*U/>0VZY�YQT0RIU0U¬U0]^Y�>0V9R*\�V9Uja*e$R_S@>m�*�.¡  BAle



´S¦

è0�ÃI�ëzô�dB\_GTE_o¯EHGToHGTb¢fFdBG¢\i^FG°X�C�?BxFG°E_GWhTXDxLoH\iEHCFhW\_?�XDx«hWXUqFG[K¥�¸�ceSxFq°�ºM¹XDxFdws�^FXSd�q«ego_CFfLo_GW\
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Level 2
Trigger

Level 1
Trigger

Rejection factor:
Accept rate < 75 Hz

> 4

Mass
Storage

µs = 1/50 kHz~ 20

L1 accept

L2 accept

14 clock
cycles deep

DETECTOR

L1 storage
pipeline:

DAQ buffers /
Event Builder

Level 3
System

4 events
L2 buffers:

Asynchronous 2−stage pipeline

L1+L2 rejection factor: 25,000

396 ns clock cycle)(
Crossing rate

2.53 MHz synchronous pipeline
Latency
Accept rate < 50 kHz

5544 ns = 42 x 132 ns

Latency
Accept rate 300 Hz

2.53 MHz
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RUN II TRIGGER SYSTEM

Detector Elements

GLOBAL 
LEVEL 1

L1 
CAL

COT

XFT

 MUON

MUON
PRIM.

L1
MUON

 L2 
CAL

CAL

XTRP

L1
TRACK

SVX 

SVT

CES

XCES

PJW 9/23/96

GLOBAL 
LEVEL 2 TSI/CLK
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Ê Ç^ÈÌË
Ç
ÍÏÎÑÐcÒjÓ Ã_Ô ºaª¬¶�«
µ�¯ Õ É=Ä]Æ Õ°Ö^Õ Ç^È�Å Õ Ç^È×Ç
Ä
ÍÏÎÙØ�Ò�Ó Ã�Ô ºaª¬¶�«
µ�¯ Ã=Ú
Ê�Æ�ÚaÇ=Ç Ç^ÈÌË
Ç Ç^È×Ç
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ÍÏÎÜÛ�ÒjÓ Ã�Ô ºaª¬¶�«
µ�¯ Ã=Ä=Ú]Æ¬Ç
Ä
Ê Ç^È�Ú Ö Ç^È×Ç
Ú
Ý�ÎÜÐcÐ�Ó Ã(Ô ºaª¬¶�«
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Ê Ç^ÈÌË Õ Ç^È×Ç Ö
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Ú
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Ê Ç^ÈÌË
Ç Ç^È×Ç Ö
Ý�ÎÜß�àßáÓ Ã(Ô ºaª�¶�«
µ�¯ Õ°Ö Ê�Æ�Ú=É=É Ç^ÈTÊaÃ Ç^È×Ç Õ
Í?Í Ã=Ú]Æ�É
ÊaÉ Ç^ÈTÊaÚ Ç^È Õ Ç
Í?Ý ÃaÇ^Æ¬Ç=Ç=Ç Ç^ÈTÊcË Ç^È×Ç
É
Ý�Ý Ã=É=Ú]Æ¬Ç=Ç=Ç Ç^ÈTÊaÅ Ç^È×Ç·Ê
â ¿Àã
µ�º=¸á» ÃaÇ=Ç^ä Õ Ç=Ç^ä�ÅaÇ ½ Õ Ã]Æ�É=É=Ä Ç^È�É=É Ç^È�ÅaÇ
â ¿Àã
µ�º=¸á» ÃaÇ=Ç^ä Õ ÅaÇ^ä�ÅaÇ ½ Õ Ã]Æ¬Ç=Ç=Ç Ç^È�É=É Ç^È�Å=Ú
â ¿Àã
µ�º=¸á» ÃaÇ=Ç^ä Õ ÉaÇ^ä Õ Ç=Ç ½ Õ Ç^Æ¬Ç=Ç=Ç Ç^È�É=É Ç^ÈÌË·Ä
â ¿Àã
µ�º=¸á» Ã=ÃaÇ^ä Õ Ç=Ç^ä�ÅaÇ ½ Õ Ã]Æ¬Ç=Ç=Ç Ç^È�É=É Ç^È�ÅJË
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ð
ÍñÎÜÐcÒZÓ Ã(Ô ºaª�¶�«
µ�¯ Õ Ê�Æ�Ú Õ Ä Ö Æ�Ê Õ=Õ Õ Ê�Æ�Ë·Ú Ö Ú]Æ�Ä=ÄJË Õ Ç^È�Å
ð Õ È×Ç·ð
ÍñÎÞØ�ÒjÓ Ã(Ô ºaª¬¶�«
µ�¯ Å]Æ�Ã=É=É Å]Æ Õ Ú=Å Ã]Æ�ÉaÇ
Å Ã]Æ Õ Ë Ö Ã=Ä]ÈÌË�ð Ç^ÈTÊ=ð
ÍñÎÙÛ�ÒjÓ Ã(Ô ºaª¬¶�«
µ�¯ Õ ËDÆ�Ã Õ=Õ Õ Ã]Æ Ö ÃJË Õ°Ö Æ�ÊcË Ö Ä]Æ�ÊaÄ
Ê Å Õ È�Å
ð Ö È×Ç·ð
Ý�ÎÜÐcÐ�Ó Ã�Ô ºaª¬¶�«
µ�¯ Å]Æ�Ã=Ã
Ê Ä Ö Ê Ú]Æ�ÄaÇ=Ç Ã=Å=Ú Ç^È�É
ð Ç^È×Ç
Ã
ð
Ý�ÎÞØ�ØOÓ Ã�Ô ºaª¬¶�«
µ�¯ Ê�Æ�É=Ú=É Ê�Æ�ÊaÃ Õ Õ Æ�Ú
ÊaÅ É
ÊaÚ É]È�Ä
ð Ç^È�ÃJË�ð
Ý�ÎÙÛDÛZÓ Ã_Ô ºaª¬¶�«
µ�¯ Õ=Õ Æ¬Ç
Ä Õ É]Æ�Å=Ã=Ä Ä]Æ¬Ç
Ä=Å ËDÆ�Ú Ö Ä Ö=Ö È Ö ð Õ È�Ú
ð
Ý�ÎÜÒ�ÒZÓ Ã(Ô ºaª¬¶�«
µ�¯ Ê�Æ�ÚJË�Ê Ê�Æ�Ë
Ç
Å Ê�Æ�Ú=Ã Õ Ê�Æ Õ Å=Ú Ä=Ã]È�Ä
ð Ã]È Ö ð
Ý�ÎÜß àß�Ó Ã(Ô ºaª�¶�«
µ�¯ ÊaÅJË ÊcË·Ä ÊaÃ Õ Å=ÉJË É=Ã]ÈTÊ=ð Ç^ÈÌË·Å
ð
Í?Í Ã]Æ�ÅJË
Ç Õ Æ�Ë·Ä Õ Ã]Æ Ö=Ö Ú Õ Æ Õ É=Ä Ö Ç^È Ö ð Ö È Õ ð
Í?Ý Õ Æ�Å Ö É Õ Æ¬Ç·ÊaÅ Õ Æ�Ë·Ú Ö É=É Ö Ë·Ã]È Ö ð Ö È�Ú
ð
Ý�Ý ÃaÇ^Æ¬Ç=ÇaË Õ Ê�Æ�Ë·Å=Å Õ Ê�Æ�Å Õ É Õ°Ö Æ�É=É=Ã Å=Å]È×Ç·ð ËDÈ�Å
ð
â ¿Àã
µ�º=¸�» ÃaÇ=Ç^ä Õ Ç=Ç^ä�ÅaÇ ½ Ê�Æ�Å
ÊaÅ Ê�Æ�Ú=Å=Ú Ê�Æ Ö Ë�Ê Ê�Æ¬Ç
Ã=É É=Å]ÈTÊ=ð Ú Õ È�Å
ð
â ¿Àã
µ�º=¸�» ÃaÇ=Ç^ä Õ ÅaÇ^ä�ÅaÇ ½ Ê�Æ�É=Ú=É Ê�Æ�ÊcË
Ç Ê�Æ�Ú=Ã Õ Ê�Æ�Ã=Ä
Ê É=É]È×Ç·ð Ú
Ê�È�Å
ð
â ¿Àã
µ�º=¸�» ÃaÇ=Ç^ä Õ ÉaÇ^ä Õ Ç=Ç ½ ËDÆ�Ä=Ã=Ã ËDÆ�É=Ú=Ã ËDÆ�ÊcË
Ç ËDÆ�Å Ö=Ö É=Ä]È�Å
ð Ë=ËDÈ Õ ð
â ¿Àã
µ�º=¸�» Ã=ÃaÇ^ä Õ Ç=Ç^ä�ÅaÇ ½ Ê�Æ�Å=Ä=É Ê�Æ�Ú=ÄJË Ê�Æ Ö Ä=Ú Å]Æ�É=Ä
Ê É=Ú]ÈÌË�ð ÚJËDÈ�É
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Et =  86.21 GeV

Event : 2107297  Run : 160988  EventType : DATA 
Ä

Missing Et

Et=222.3 phi=0.8

List of Tracks

Id    pt    phi   eta

Cdf Tracks: first 5

264   -68.0 -2.7 -0.9

265   -13.8 -1.6 -0.2

266     9.2 -1.7 -0.3

298     6.6 -1.6 -0.5

267     5.6 -2.7 -0.9

To select track type

SelectCdfTrack(Id)

Svt Tracks: first 5

  9  -180.8  1.1

  2   180.8  1.2

  5   180.8  0.8

  6    25.8  6.1

  1     6.5  3.5

To select track type

SelectSvtTrack(Id)

Particles: first 5
pdg    pt    phi  eta
 22    55.8  3.6 -0.8
 13     9.2  4.6 -0.3
 22     5.6  3.8 -0.2
 11     3.0  4.2 -0.4
To list all particles
ListCdfParticles()

Jets(R = 0.7): first 5
Em/Tot  et    phi  eta
 0.5   144.3  3.7 -1.0
 0.7   111.7  4.5 -0.1
 0.7    17.4  2.4  1.6
To list all jets
ListCdfJets()
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Event : 2107297  Run : 160988  EventType : DATA
É

Missing Et
Et=222.3 phi=0.8
Jet Collection:
JetCluModule

Particles: first 5
pdg    pt    phi   eta
 22    55.8  3.6 -0.8
 13     9.2  4.6 -0.3
 22     5.6  3.8 -0.2
 11     3.0  4.2 -0.4

Jets(R = 0.7): first 5
Em/Tot  et    phi   eta
 0.5   144.3  3.7 -1.0
 0.7   111.7  4.5 -0.1
 0.7    17.4  2.4  1.6
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Et =  47.62 GeV

Event : 1460402  Run : 160437  EventType : DATA
Ä

Missing Et

Et=72.5 phi=3.5

List of Tracks

Id    pt    phi   eta

Cdf Tracks: first 5

282    10.5 -0.4  1.3

306    -8.0 -0.3  1.2

265     7.1  0.8 -0.2

307    -5.8 -0.4  1.2

266     5.3  0.8 -0.2

To select track type

SelectCdfTrack(Id)

Svt Tracks: first 5

  2 -1.0e+10  0.0

  1     6.0  4.7

  0     1.3  0.8

To select track type

SelectSvtTrack(Id)

Jets(R = 0.7): first 5
Em/Tot  et    phi  eta
 0.5    62.3  5.9  1.3
 0.3    29.3  1.7 -1.8
 0.4    23.7  0.7 -0.1
To list all jets
ListCdfJets()
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Event : 1460402  Run : 160437  EventType : DATA
É

Missing Et
Et=72.5 phi=3.5
Jet Collection:
JetCluModule

Jets(R = 0.7): first 5
Em/Tot  et    phi   eta
 0.5    62.3  5.9  1.3
 0.3    29.3  1.7 -1.8
 0.4    23.7  0.7 -0.1

KML+NO�P�Q*R�S$V/SW©9O�e w T �v� Ë�~"Ê?�Q�e�g w � T �v�����
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Et =  40.46 GeV

Event : 3710957  Run : 163113  EventType : DATA

Missing Et

Et=69.8 phi=2.5

List of Tracks

Id    pt    phi   eta

Cdf Tracks: first 5

355   -14.5  1.9  1.4

298    12.4 -1.2  0.1

299   -10.8 -0.3  0.9

300     9.8  1.4 -0.8

301     8.9  1.4 -0.8

To select track type

SelectCdfTrack(Id)

Svt Tracks: first 5

  6 -1.0e+10  0.6

  5    16.4  2.4

  9    -9.5  2.8

  8     7.2  0.8

  1    -2.1  0.0

To select track type

SelectSvtTrack(Id)

Particles: first 5
pdg    pt    phi  etaÌ
 11     6.1  4.8 -0.2
 11     2.6  4.8 -0.2
 13     2.0  1.6  1.2
To list all particles
ListCdfParticles()

Jets(R = 0.7): first 5
Em/Tot  et    phi  eta
 0.9    76.4  5.0  0.0
 0.7    53.0  6.0  0.9
 0.4    30.6  1.4 -0.9
 0.2    16.0  2.4 -0.1
To list all jets
ListCdfJets()
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Event : 3710957  Run : 163113  EventType : DATA

Missing Et
Et=69.8 phi=2.5
Jet Collection:
JetCluModule

Particles: first 5
pdg    pt    phi   eta
 11     6.1  4.8 -0.2
 11     2.6  4.8 -0.2
 13     2.0  1.6  1.2

Jets(R = 0.7): first 5
Em/Tot  et    phi   eta
 0.9    76.4  5.0  0.0
 0.7    53.0  6.0  0.9
 0.4    30.6  1.4 -0.9
 0.2    16.0  2.4 -0.1

Event : 3710957  Run : 163113  EventType : DATA

Missing Et
Ð
Et=69.8 phi=2.5

List of Tracks

Id    pt    phi   eta

Cdf Tracks: first 5

355   -14.5  1.9  1.4

298    12.4 -1.2  0.1

299   -10.8 -0.3  0.9

300     9.8  1.4 -0.8

301     8.9  1.4 -0.8

To select track type

SelectCdfTrack(Id)

Svt Tracks: first 5

  5    16.4  2.4

  9    -9.5  2.8

  8     7.2  0.8

  1    -2.1  0.0

 10     1.8  6.1

To select track type

SelectSvtTrack(Id)

Particles: first 5
pdg    pt    phi  etaÑ
 11     6.1  4.8 -0.2
 11     2.6  4.8 -0.2
 13     2.0  1.6  1.2
To list all particles
ListCdfParticles()

Jets(R = 0.7): first 5
Em/Tot  et    phi  eta
 0.9    76.4  5.0  0.0
 0.7    53.0  6.0  0.9
 0.4    30.6  1.4 -0.9
 0.2    16.0  2.4 -0.1
To list all jets
ListCdfJets()
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