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IKDPQVZKJMORD A WDMTVaT��uMm��3LbD*EHD*S�Qj�®�kr%IKDMLNZÇ�3� � �RGB]Ç�UI���DfQ �<�NGBTVm��bG }�Z�� �3TRDMLNL �?X+G3]KTjLbD*]KT�X��3TRQG�baÐ�NXÇ�UQG�bGBS �
EiGBS �R]KTR[�IKD9QoZKJ*OVD A

�^� ���bEiDMTG���bOPTRDMEiDMTRaÐ�bD*T �3D��3SO� "�T �3S�MG��NO �FTÔ� �k�	�	�+EHG3S I³�bTVD*a*QVDM]KTFIKD;QoZ^JMOVD A }�Dip ]^Qc]KS XKL ���bOÔ�bTkI^D
QVT �	�k���bLNLbDMT�� �3DMa�QoG���X%DMSKI��3S�Q�a*DMO�QoTVG��bO��3SKSKu*DMO A �^� ���¡���NSKOG��XK]HXKTVGU�KQoD*TyIKDhQVGBS ORDMSKO|XKZ�[�OG�b\�]KD��^IKDgQoG3S
D � X%uMTÔ�bD*SKaMDcD*Q�IKD9Q �;TÔ�bmB]KD*]KT A �3DFQM��D*S�ORDMTG���/LbGBS^m3QoD*EHXKOhTRDMa*GBSKSÇ���NOVOG�3S�Q A

�3D��3GB]KIKTG���bO�TRDMEiDMTRaÐ�bD*THLNDMO�EiDME rKTVD*O IK] mBTRGB]KX%D �&% �3]����b� X^TVuMORDMS�Q X%DMSKIÇ�US�Q�EHD*OHQoTRG��bO
�3S^SKuMD*OYIKD QVZKJMORD ��"�LNGBTG� �3S x�D��U]KIKD*QRQoD������3]KTRDMS�Q � ]��KG3Q�����ba�ZKD*L ��� �TRu	�C,�3TV�"v`G3ZKLNp D*LbI��2}�ZKTÔ�bO��
QVGBXKZKD � a�ZÇ�USKIKG��K��QoD �BD'�]Ç�US������ � �bD*TVTVD � u*QVTVG*�� � �UQoTÔ�ba*D ��DMTRI��bD*T��^�!L �	�k�Y��ZÇ���3Tn[��^�1]Ç�3S ��]��3SKZ�DfQ
�`LbD � �3S^IKTVD 	��3r�� A }�D;p ]^Qc]KS��!TG��� XKL ���bOÔ�bTkI^D QVT �	�k���bLNLbD*T��	�BD*a �3GB]KO A �^� ��� DM] L ��a�ZÇ�USKaMDiIKD XKTVGU�KQoD*T
IKD �BGBOha*GBSKSÇ���NOVOG�3SKaMD*OhD*Q�IKD �BG3OhaMGBEiX+ufQoD*SKaMD*OjQ �3S�QjOR]KTjLNDkX%G��bS�QjI^D ��]KDPXKZ�[�OG�N\�]^D9\�]^DPQoDMa�Z^S��b\�]KD A
� S�XÇ�UTRQ �NaM]KL �bD*T��U�RD TRDMEiDMTRaÐ�bDq���3]KTVD*S�Q��J��ba�ZKD*L���}�ZKTG�NORQVGBXKZKD_D*QF��QoDMD �BD;X%GB]KT �	�BG��NTkTVD*Lb]�aMDYEE�3S�]KO��
a*TG�NQ�D*QgI�� �	�BG��NTjaMG3TVTG�NmBDMTyLbD*OjSKGBEYr^TVDM]^OVDMOjp7�U]^QoD*OhOM� [ QoTRGB] �k�3S�Q A �3DPTVD*EHD*TVaT�bDPu*m/�3LbD*EHD*S�Qg��[�L �O� �3SKDPDfQ
� �bD*TVTRDcI^D9E�� �	�BG��NT?�3aMa*]KDÐ�NLbL �+a�ZÇ�3LNDM]KTRDM]KORDMEiDMS�Q��?� XKLb]^OG�bD*]KTVOhTRDMXKTÔ�bORDMO���a�Z^D��cDM] � � "�DMTREE�NL �3r A �D*TVaT�
u*m/�3LbD*EHD*S�Q��<,�3TR]KEE���'�UIKG9X+G3]KT OVD*O��R]KI��baT�bD*] � a*GBSKORDÐ�bLNO LbG3TVO IKDhL �PXKTVu*XÇ�3TG�UQ �NGBSYIKDhL �POVGB]^QVDMSÇ�USKaMD A

�3D�Q �NDMSKO � TVD*EHD*TVaT�bDMTÓ�`LbD � �USKIKTVD 	��Ur��jX%GB]KT;OVG3S.�NSKaMTRG'[��3rKLND�r+GBS^SKD�Z�]KEHD*]KT D*Q ORGBS �UEE�CQ �bu A
�^�wDMORX+J*TVDc\�]^Dh�RDPQVDcTRD*QVTVGB] �3DMTG���bOhQoTRJMOgXKTRG!a�ZÇ�k�bSKD*EHD*S�Q A
�D*TVaÐ�!uMm/�ULbDMEiDMS�Q��P}�ZKTÔ�bOnQoGBXKZ^D � a�ZÇ�3SKI^G��U\�]��!DMOnQ r��NDMS X^Lb]KO2\�]���]KS OG�bEiXKLND|a*GBLbLNJMmB]^DyIKDyrK]KTRD��3] A

}�DfQVQoD<�USKSKuMDkXÇ�3OVORuMD<�	�BD*a9QoG��?p ]^Qh]KS ��TG���+X^L ���NOG�bT A x�GBS�a*GB]KT �UmBDPX%GB]KTjL �_OV]³�NQoD AK� �USKOjIKD*] � �3S^O��!QV]
a*GBEHX^TVDMS^IKT �3OgOG�3SKOgIKGB]^QVDFEE�NDM] � EHD*O�EiGBEiDMS�QoOhI^D���� /���� /	� � ���! 

� � �UEYr�� �USKaMD`IKDPQoTG� �k���NL��3]�OVDT�bS�IKD9L �_a*GBLbL �3r+G3T �UQG�bGBS �&% D*QhD*S�XÇ�3TnQ �ba*]KL �NDMTÏ�3]�ORDÐ�bS�I^DPL � a*GBLbL �	�
r%GBT ��Q �bG3S �&% � "�TG�3SKaMDyp ]^Q��PL ��p G��bO2ORQ �NEY]KL �3S�QoD|D*Q�DMS^TG�ba�Z³�bOVOG�3S�QoD A �3DjQ �NDMSKO2QoGB]^Q�I�� �3r+G3TVI �PTVD*EHD*TVaT�bDMT
a*DM] � \�]����%XÇ�3T�LbD*]KTVO`TVDMEE�3TR\�]^DMO��%\�]KDMOnQ �NGBSKOPGB]=r��bD*Sd���NIKD	�?GBS�QPX%DMTREE�NO`I�� �3EiuML �bGBTRDMThL �H\�]Ç�3L �NQouFIKD*O
QVT �	�k�3] � X^TVuMORDMS�Qou*O_I��3SKO9aMDfQVQVD QVZKJMORD �/x�D*TVSÇ�3TRI[�kSKIKTÔ�bD*]��J�`TVSÇ�3]^I � ]KX+D*TVTÔ�bS�� � TÔ�ba"�<�'�np7�3O#�	� �9u �
TG�3TVI��³�'�RG3Q��2}�ZKTG�NORQoG3XKZKD ��G,[BG3S�D*Q ���3S���Q �UTV� A � S"XÇ�3TnQ �ba*]KL �NDMT$��O �3S^O_L � ���NIKD;I�� �kTRSÇ�3]KI DfQcI�� � TÔ�ba	�
�NL1EW� �3]KT �k�NQgu*QVu \�]Ç�3OÔ�bEiDMS�Q �bEiX+GBOROG�NrKLbD9IKD_aMGBS �3DMTVm3DMTP� QoD*EHXKO`X+G3]KT`L � �USÇ�3LN[�ORDcOnQoGBX%�+EiDMTRaÐ���bS^�KS�� �
EiDMS�Q& �3D;Q �NDMSKO9u*m/�3LNDMEiDMS�Qc��TVDMEiDMTRaÐ�NDMT9LbD*O�' �RDM]KS^DMO('Î�	�BD*aH\�]��+�*� ��� XÇ�3OROVu IKD;QoTRJMOcr+G3S EiGBEiDMS�QoO
� "�DMTVEè�bL �3r�����UQoZ��NDM]`�kmBD*LbGB]%�Ç,�3TÔ�bGBS]�`TRQoZ��3]KI��Ç�`SKSKD � "�LbD*]KTgxm�3Tnp ]KOVO$� � EiEE�3S�]KDML/xy]KO �UQVG��%�³�	�

q
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EY]^DML }m�UL �BDfQ��+x�DMS^G��NQ9}�LbuMEiDMS�Q��A�`TVSÇ�3]^I �'�t[����kS^SKD � }m�UQoZKD*TG�NSKDÓ�/DMr��NZÇ�3S����kS^SKD �},�3TG�NDÓ,�UmBSÇ�3S��
x�D*TRQVT �3SKI�,�UTRQ �NS��³�`]KTVu*L �NDMS`�D*SKIKJMO$�?�hZKGBEE�3O8��bLNLbDfQ�DfQ �b�bSKa*DMS�Q`���NaMa��UTVI�� A �^� ����]KS^DcX%DMS^OVuMDFORX+u½�
aT� �3LNDPX+G3]KT8,�3TÔ�bSKD'��Na�ZÇ�3]^Q��KEiDMTVaT�/X+G3]KTjQoGBS`�3Eè�NQG�bu`D*QhQ �;mBD*S�Q �bLNLbD*OVOVD A �D*TVaÐ���U]KOVOÔ�<� �3DÐ�3S�� ��G�a�Z
�kL �bEE�3S�Q��B�RD;m/�3TRIKDMTG����QVGB]��RGB]KTRO9DMS EHu*EHG��bTVD_aMD*Oc\�]KD*Lb\�]KD*O_EiG��bO`XÇ�3OROVuMOcDMS Q ��a*GBEiXÇ�3mBS��ND;� "�DMT��
Eè�bL �3rh���NSKOG��\�]KDcSKGBOgXÇ�UTRQ �NDMOhIKDFr��NLbL �3TVI  

�3DYQ �NDMSKOP��TVDMEiDMTRaÐ�NDMTkLNDYOVD*T �O�ba*DÓ�bS^p G3TVEE�UQ �N\�]^DcI^]����b�.���NSKOG�1\�]KD;LbD OVDMT �O�baMDÎ�UIKEE�NS��bOnQoTG�UQ �Cp�DfQ
D*S�XÇ�UTRQ �NaM]KL �bD*TjLbDPORDMT ���NaMDcEE�NOVOÔ�bGBSKO$�^X%GB]KTgLbD*]KTVO?�k�bIKD*O�I^]KT �3S�Q�aMD*OhQoTVG��bO?�3SKS^uMDMO A

�3D9Q �NDMSKOhu*m/�3LbD*EHD*S�Q�� TRDMEiDMTRaÐ�bD*ThLbD*OhXKZ�[!OÔ�baT�bDMS^O`IK]`����� \�]KDh�*� ����a*G3QoG,[3ucI^]KT �3S�Q�aMD*OhQoTVG��bO?�3S��
SKu*DMO$�Ç�3]KOROG��r³�bDMSí�3]�r��UQG�bEiDMS�Q �k� s \�]�� �3]�r��UQG�bEiDMS�Q �k��� A �Ë�_L �bOnQoD�u*Q �3S�QjQoTRGBX�LbG3SKmB]KD��,�RD`SKDPaÐ�CQoD*T ���
\�]KDWLbD*OiX^Lb]KOk�RDM]^SKDMO ��,�UQoZ³�bDM]�x�GBS^mBT �3S^I����kS�QoG��bSKD�}m�	�*DMO��º�`SKIKTVu½�n}�L �3]KIKD=}�L �3X^OVGBS��|}m�UTVGBL �bSKD
}�GBLNL �3TRI�� � L � �O�bD*T � �3I^GB]KS�� e TRG �`GBLND*QoORGB]������	���NDMT �<�3TVTÔ�bIKG���	8�baMG3L �3O!�/D*TVG,[����`T �3S�Q �Ð� � [��3SKmB]^TVDMS%�
,��QoZ��NDM] � L �3EiGBSKIKG3S��?��QVuMXKZÇ�USKD � TR] �BGUQ����3]KORQG�bSKD_�!D*TVTG�3SKG�� �b�bGBL � �!GBTRI��bS���D*Q`}�uMaT�bLND �8�NEYrÇ�3]KLCQ A

� ]KTG�3S�QgEÝ�cQoZKJ*OVD	�'�*� ���%DM]�L � a�ZÇ�3S^aMD9I��wDMSKORDÐ�NmBSKDMTm�3]`,�3m��NORQVJMTVDkIKD � Z�[!OÔ�b\�]KD9I�� � TVOG�,[ DMS�Q �3S�Q
\�]KD�EHGBS³�NQoD*]KT A �3D Q �NDMSKOH�"TRDMEiDMTRaÐ�bD*TÎ�kL �k�bS�}�GBTVI³�bDMT$��LbD TVD*OVX%GBSKO �UrKLbD�IK]�,�Um��bOnQoJMTRD�DfQ � �UQoTÔ�ba��
� ]��*G���EiGBS�QV]^QoD*]KT��%IKD_E�� �	�BG��NT`G*+DMTnQPa*D*QVQVD GBX^X+GBTnQo]KS³�NQoucD*QkIKDYL �ia*GBS^�¡�3S^aMDY\�]�� �bLNO`EW��G3S�Q��3aMa*GBT��
IKu*D A �3DiTVDMEiDMTRaÐ�ND;uMm/�3LNDMEiDMS�Q � �UQVTG�NaMD "�TVGBE [d�	�BDMaH\�]����*� ��� D �D*a*QV]KuHa*D*Q_DMSKORDÐ�NmBSKDMEiDMS�Q_IKDH} + + A
�D*TVaT�1D*S^��S��i�!]����USKSKDq,�3]KTn[�X+G3]KTgOVGBS`���NIKD A

�^� ���bEiDMTG���bO<�3]^OVOG�|TVD*EHD*TVaT�bDMTFEiDMO¨�3Eè�bO9TVD*SKaMG3S�QVTVu*O LbG3TVOFIKD EiGBS XÇ�3TRaMGB]KTRO_]^S�� �3DMTVOÔ�NQ ���bTRDiX%GB]KT
SKG3OPI��bORaM]KOROG�NGBSKOPOR]KT9L �iXKZ�[!OÔ�b\�]KD;DfQ9OV]KTnQoGB]!Q9X+G3]KTkQoG3]^QoD*OPLbD*O��3]^QVTVD*O� ��1GB]^Q9I�� �3r%GBTVI=LbDMOk�2GB]^T �3S��
mBDÐ�3] � � ���bLNp TÔ�bI��C�kSKSKD½��,�UTG�bD�� � �3Eè�bDMS%� "�TRuMIKu*TG�baWD*QÝ�k]KTRuML �bD	� � �	�O�bI%� � D*S��bO$� "2LbGBTRDMS�Q DfQ � TG�Na A
�D*TVaT�2u*m/�3LbD*EHD*S�Qb�U] � �3Eè�bOgIK] � � � } �  aM] �3uMD®�����/�#�}������� ���3]KL �bDMS DfQ
�3GBZ��3SKSKD����!u*rÇ�3OnQ �bD*S=DfQ
}�L ���bTRD	�³�`SKSKD�� � �yDMSÇ��
*LbLND	� �b�bSKa*DMS�Q������ �O�NDMT����<G��ba	��}�uMaÐ�NLbD9DfQ � EiEÝ�US�]^DML A

�3D��BGB]KI^T ���NOq�3]^OVOG�|TVD*EHD*TVaT�bDMTF]KS"aMD*TRQ �k�bS SKGBEYrKTRD IKDHX%DMTROVGBS^SKDMO_\�]³�yEW��G3S�QFQVGB]��RGB]KTRO'�3aMa*GBEÎ�
XÇ�UmBSKu	��E�MEiD X+D*SKIÇ�3S�QHLbDMOiZKD*]KTVD*O LbD*OHX^Lb]KO;Q �UTVI��
�BDMO � �3GBZKS � D*QRQoTR]KaMaT���Ï��b�UD � GBTRQVSKG,[��|x�TV]^SKG
	8�baMG3L �bS³���%�!D*T �`�S�3SK��� �3S%� � �3TRGBS[,�UL �3��� �US����3GBZKSÇ�UQ �3S � �	�O�bO$��,�UQVZ��bD*] x�G�GBm/�3D*TRQVO���`�b�	�3DMLË�k�UDMT}�
p D*LbI���,�3TRaMG � TÔ�bSKa*D	���Ï�3TVG3L � GB]KX��3]KI���F]³�bLbL �3]KEiDm�kLNIKDMr%DMTnQ���,�UQRQoZKD�� x�DMLNL �3E_[��/�kS�QVZKGBS�[��<�NDMI��NO��
��Na�ZÇ�3D*L2xx�3L �Ð�3TR[	� �3GBZKS�"?TR]KOVa�Z³� �3S�QoD��A,�t[!S��3TVI ���3EHD*O �FD*DMSÇ�US�� ANACA?� uMORGBLbu�� �BGB]KO�*QVDMO�QoTVG3X�SKG3EÎ�
rKTRDM] � �3�RD9SKDcX+D*] � XÇ�UOgQVGB]KO'�BG3]KOgaÐ�NQVDMT A

�^� ���bEiDMTG���bO;D � X^TG�bEiDMT;EiDMO �O�Np O TRDMEiDMTVaT�bD*EHD*S�QH� "¡�3r�� �US�� �<�3D*Q �3S������3SKD*OVOG��� � �k� D*Q �3uMTRGBEHD
X%GB]KT;LNDM]KTÎ�3Eè�NQG�buHD*QiX+G3]KTÎ�	�BG��NTYp7���NQ;LND�IKuMX^L �3a*DMEiDMS�QiLbGBTROYIKD EÝ� ORGB]^QoD*SÇ�3SKa*D�I^D QVZKJMORD A �D*TVaT�
u*m/�3LbD*EHD*S�Q�� LNDM]KTROhp7�3EE�NLbLNDMO|X+GB]^ThLbDM]^T �UaMaM]^DÐ�bL+QoGB]��RG3]KTVOga�ZÇ�3LNDM]KTRDM] �+A

�^� ���bEiDMTG���bOb�3]KOVOÔ� TVD*EHD*TVaÐ�NDMT9EiDMO<�3Eè�bOkI���D*S^p7�3SKa*D \�]³�º�3TVTÔ� �BDY� EiD;OV]^XKX+G3TRQoD*T9IKDMX^]��bOFIKu �V���k�
�3S^O �k,�UQVZ��bD*]��*�gGBSÇ�ULbI����Ï�3S^S��ba��9DfQ��|GBZÇ�USKS DfQ%�*�wDMOVX%JMTRDj\�]KD�a*D�S��wDMOnQ XÇ�UO�XKT�*Q I^D�OM� �3TRT�*QVDMT A �9T �3S^I
EiDMTRaÐ��uMm/�ULbDMEiDMS�Q_� �BGBO_IKuML �baÐ�NDM]KORDMOFaMG3EHXÇ�UmBSKDMO ���kS^SKD � �Ë�U]KTVD��S�`]KIKTVDf[����kS^mBuML �b\�]KDiD*Q¨���3D*QG�NQ � � A
�^� �����U]KOVOÔ��]KSKD X+D*SKOVu*D;X+GB]^TkL �HSKGB] �3DMLbLND mBu*SKuMTG�UQ �NGBS ��� � DMLNLbD_D*Q<�/GB]KD*LbL � A �3DYS��wGB]KrKL �bD_XÇ�3Ob�`SKS��ND
DfQ ���UaM\�]KDMO A }k��D*ORQ`]KS�TRuMD*L/r+GBS^ZKDM]KTgIKD9QVGB]KO'�BGB]^O`TRD*QoTRGB] �3DMTg\�]Ç�3SKI;�RD9TVDMS�QVTVD_� �1GB]KTRO A

� S^��S_�*� ���bEiDMTG���bO TRDMEiDMTRaÐ�bD*T�EÝ�cEHJ*TVD	��EE�cORG!D*]KTm�k�bSKOÔ�%\�]KD�QoGB]!QoDkEE�9p7�3EE�NLbLNDjX+G3]KTyLNDM]KT��3EiGB]KT
DfQ`LNDM]KThORGB]^QG�bDMS A
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�/D EHG�IKJMLNDYORQ �3SKIÇ�UTVI IKD L ��XKZ�[�OG�b\�]KDiIKD*OcX��3TRQG�baM]^LbDMO9I^uMaMTÔ�NQFXÇ�UTRp7���CQoDMEiDMS�Q9LND;EHG3SKIKD OV]Kr��UQoGk�
Eè�b\�]KD��3] � u*SKDMTRm��bD*OË�3aMa*DMOVOÔ�brKLNDMO2XÇ�3T<LbD*OS�UaMaMu*Lbu*T �UQVDM]KTRO2IKD|XÇ�3TnQ �NaM]KLNDMO A ����bO$�,I�� �UXKTVJ*O2IKD*OC�UTVmB]KEiDMS�QVO
QVZKuMGBTÔ�b\�]KD*O����NL�DMOnQ QoTRJMO�X%DM] XKTVGBr��3rKLbD|\�]�� �bL�OVG��CQ�L ��QVZKuMGBTÔ�bD|]KLNQG�bEiD IKuMa*TG�
���US�Q�LbD*O2XÇ�UTRQ �NaM]KLNDMOS���bS^OG��\�]KD
LNDM]KTRO��bS�QoD*T �3afQ �NGBSKO A3� DhSKGBE rKTVD*] � EiG�IKJMLNDMO D � �NORQVDMS�Q�TVu*OVGBL
���US�Q DMS;XÇ�3TnQ �NDjLbD*O XKTVG3rKLbJ*EHD*O�IK] EiG!IKJ*LbD
OnQ �3SKI��3TVI��+aMGBEiEiD_XÇ�UTkD � D*EHXKLND LNDMOgQoZKu*GBTG�NDMOPIKD_mBT �USKIKD ]^S��N��aÐ�UQ �NGBS��?LbD*OkEiG!I^JMLbD*O`a*GBEiX+GBOÔ�NQVDMO��%L �
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�RGB]��3S�Q!���NSKOG�<]KS�T	�BLbDFXÇ�UTRQ �NaM]KL �bD*T A �/D_X^TVDMEè�bD*T`a�Z��3X��NQVTVD_EHDfQVQoTG�iD*S�XKL �3aMD_LbDMO�uMLNuMEiDMS�QoO`IKD_QVZKuMG3TG�bD
EiG3Q �
�k�3S�QhL �YTRDMa�ZKD*TVa�ZKD_IKDFLbDMX!QoG�\�]��3TV��OgD*Q�IKDFORQVGBXKO A
�k]^XKTVJ*O�I���]KS�a*GBLbL �bOÔ�bGBSKS^DM]KT|ZÇ�3IKTRGBS��N\�]^D	�^a*DMOhIKD*] � X��3TRQG�baM]^LbDMOyOVGBS�QgXKTRG!I^]��NQVDMO�X��3TjXÇ���NTVD A^� �USKO

LNDcaÐ�3O�IKDMO`LbDMX!QoG�\�]��3TV��O��?GBSWOM� �bS�QVDMTVD*OVORD;�iL �;IKuMOÔ�bS�Qou*mBT �UQG�bGBSWDMS�]KS=\�]Ç�UTV��D*Q`]KS�SKDM]^QVT �3L �bSKG A � GB]^T
L �WTRDMa�ZKD*TVa�ZKD�IK]�ORQoG3X��2G3S�OVDHXKL �UaMDiIÇ�3SKO_LbDiEHG�IKJMLNDE��K�� D*S OV]^XKX+G3O �3S�Q;\�]KDHL � XÇ�3TRQG�ba*]KLbD OV]O�
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D*ORQFSKu*aMDMORO ���NTVD A �<DYQVTVG��NOG�NJMEiD_a�ZÇ�UX��NQVTVDYIKD;a*D*QRQoD;QoZKJ*OVD;D*ORQFIKu*I��bu ��L � IKu*QVDMTREE�NSÇ�UQ �NGBS=I^D;L �wuMa�ZKD*LbLbD
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�BD�D*S�QVTVD LbD*O IKGBSKSKu*DMOiTVu*DMLbLNDMO;DfQ
OÔ�bEY]KLNuMD*O A }k�wDMOnQ|aMD*QRQoDgIKD*TVS��NJMTVDh\�]��³�bEiX+GBTnQoDyTVuMD*LbLNDMEiDMS�Q IÇ�3S^O ]KSKD8�3SÇ�3LC[�OVDja*GBEHX��3T �3S�Q LNDMO IKG3SKSKuMD*O
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LNDMOgIKGBSKS^uMDMO�D*QgL �;OG�bE ]KL �UQG�bGBS A
� L ��Z^DM]KTRDÝ�3afQo]KD*LbLND	�<L � OG�NEY]KL ��Q �bG3S SKD X%DMTREHDfQ XÇ�UO_IKDHTVD*XKTVG�IK]��NTVDiaMGBTRTVDMafQoD*EHD*S�Q LbD*O_IKG3SKSKuMD*O

D*SKTVD*m��bOnQoTVu*DMO X��3T�LNDyIKufQoD*a*QoD*]KTg� DMSYXÇ�UTRQ �NaM]KL �bD*T1X%GB]KT1LbD*O?�RDfQoO�� A� SKDjSKG3] �BD*LbLbD|Eiu*QoZ^G!IKDyIKD�a*GBTVTRDMafQ �bG3S
IKD*O��RDfQoO�OG�bE ]KLbu*O �iIKGBSKacu*QVu IKu �BD*LbGBXKX%uMD_X+G3]KThQoDMS³�bT�aMGBEiX^QoDFIKD*OkI��
�u*TVD*SKaMD*OkI��wuMa�ZKD*LbLND_I��wuMS^DMTVm��bD	�
IKD TVu*OVGBLN]^Q �NGBS DMS uMSKD*TVm��ND D*QWI��wD*~ia��3aT�NQVu"IKD TVD*aMGBS^ORQoTR]Ka*QG�bGBS IKD*O;�RDfQoOWDMS�QoTRD"LNDMO IKGBSKS^uMDMOWD*Q�L �
OÔ�bEY]KL �UQ �NGBS A � LbLbDkOVDMTG�iD � XKL �NaÐ�NQVuMD9IÇ�USKOgLbD9\�]Ç�UQVTG�bJ*EHD9a�Z��3X��NQVTVD A

� S^��S��^LbDPIKD*TVS��NDMTya�ZÇ�3X��CQoTVDkXKTVu*OVDMS�QVDMT � LbD*OjI��
�u*TVDMS�QVDMOhu*Q �3X%DMO ���NSKOG�+\�]KD9LbD*O�TVu*OV]KLCQ �UQVOjIKD*OhIKDM] �
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�3S��3LN[�OVD*OFIKD IKGBSKSKu*DMOcD�+DMafQo]Ku*DMO®�	�3DMai]KSKD Lb]KEè�bS^GBOG�CQouq�NS�QouMm3TVuMD IKDè� @ � X^r,)�� A  *EHD OG� I��3SKOFLbD*O
IKD*] � aÐ�3O��BL ��ufQ �UQ���SÇ�3LKa*GBSKOÔ�bIKu*TVugDMOnQ�LbDjE�MEiD	�ULbDMO OnQoTG�UQou*m��bD*O I�� �3SÇ�3LC[!ORD'�BGBS�Q�I��
�u*TVDMTRDMT aÐ�3T��BI��3SKO LbD
aÐ�3O IK] ORQVGBX���L �wuMS^DMTVm��bDyQVT �3S^O �BD*TVORD`EE�3SK\�]Ç�3S�QVD?���bSKOÔ�K\�]KDhL � �bEiXK]KLNOG�NGBScQVT �3S^O �BD*TVORD`IKD*O��RD*QoO ORGBS�Q�XKLb]^O
p7���NrKLbD*O A!e L/OVDMTG�iI^GBSKaFSKuMa*DMORO ���NTVDcI���]!Q �bL �bORDMTj]KS��3LNmBGBTG�CQoZKEiD �U��SWI���ufQ �N\�]^D*QoD*TgLbDMOg\�]Ç�3TR��O`a�ZÇ�UTVEiuMO A

� �3S^O9aMDYIKG�aM]^EHD*S�Q���XÇ�UTkIKufp7�3]^Q��+L �iaMGBSKOnQ �3S�QVD��_OVD*T ��XKTÔ�bORD uMm��3LbD � L �w]KS��CQou
	%LbD*OkEE�3OVORDMO<���NSKOG�
\�]KDcLbD*O �bEiXK]KLbOÔ�bGBS^O�OVD*TVGBS�Q`D � XKTÔ�bEiuMDMOgD*S �9D�� �Ç�U]�L �bDM]�I^D �9D�����a��D*Q��FD����Ua9TVD*OVX%DMafQ � �3DMEiDMS�Q A
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}�DFa�ZÇ�3X��CQoTRD9XKTVu*OVDMS�QVD_LNDMOjSKGUQ �bG3SKO�QoZ^uMGBTÔ�b\�]KDMOgSKu*aMD*OVO �k�bTVD*O�� L � aMG3EHXKTRuMZKD*SKOG�NGBS IKD9aMDfQVQVDFQVZKJMORD
IKG3S�QyL �wGBr��RD*a*QG�Np�D*ORQ�L �9TVD*a�ZKDMTRa�ZKD9IKD�OG�bm3SÇ�3] � IKD�SKGB] �BDMLNLbD�XKZ�[�OG�b\�]KD`IÇ�3SKOyLbDga��USÇ�3L%�h�RDfQoO|D*QyuMSKD*TVm��ND
QVT �3SKO �BD*TVOVDgEE�3SK\�]Ç�3S�QVD A �1GB]^Q I�� �Ur+GBTRI;LbDyEHG�IKJMLND�OnQ �3SKI��3TVI;IKDhL �`XKZ�[�OG�N\�]KDgIKDMO XÇ�UTRQ �NaM]KLNDMO2DMORQ XKTVu½�
ORDMS�Qou A }�DhEHG�IKJMLND�D*ORQ�LbG��bS I�� fQoTVDhL �`QoZ^uMGBTÔ�bDj]KLCQ �NEHD|D*Q�ORGB] +TVDjIKDhX^Lb]KOÔ�bDM]^TVO IKufp7�3]^QVO LbGBTROV\�]��wGBS �BD*]^Q
L ��D � QVT �3X%GBLNDMT|�_IKD*O�u*SKDMTRm��bD*O�OV]^X+u*TG�bD*]KTVD*O �3]H�2D�� A $ ]KD*Lb\�]KDMO|QoZKu*GBTG�NDMOyX+D*TVEiD*QVQ �3S�Q�]^SKDkIKD*OVa*TG�bX!Q �bG3S
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Prob   0.5819
p0        0.07175± 0.8607 
p1        0.04104± 1.084 
p2        0.02672± 0.2058 
p3        0.03195± 0.7496 
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p5        0.04554± 0.01038 
p6        0.006557± -0.004558 
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 0.40832± = 13.50533 1 with         N

 0.00870±  = 0.05122 1                 a

 0.38180± = 13.19624 2                 N

 0.00855±  = 0.05019 2                 a

 0.00923±                 C  = -0.01699 
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stat. error
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T.p2.exp (-a2) - Nγ
T.p1.exp (-a1 Parametrization : N

 0.40832± = 13.50533 1 with         N

 0.00870±  = 0.05122 1                 a

 0.38180± = 13.19624 2                 N

 0.00855±  = 0.05019 2                 a

 0.00923±                 C  = -0.01699 

fit
stat. error
stat. + sys. error
stat. + sys. error CC
stat. + sys. error ICD
stat. + sys. error EC

correlation matrix :
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 Data

 Z+jets

 W+jets

 Signal

DØ Run II Preliminary

 Data   :  
  230

SM back. :  
  167.8 +/- 2.3

57698;: v � ª  < � ��� �·�?> ��� � ��� ���1� � � � ����� � � Ã��D�·�V� �¥���$���Q�S���q�CBJ� �}���}� @O��� � �´�Q� � Ã �q�}�q�Y�q�¥��� µQ���>���q� � �¥���� ���}��� �q� �´¸ �}�q����� @O��� � �´�Q� �������}�Q�Q��� @_� � �>��� �:Ã �Qµ >Z�D�·� �Q� ���N� �·� �q� �� �q�0@O��� � � � � � � ��� � � � ���������������
� � � �·��� ²R��� �z�Y� � � �:Ã �Qµ����q�CB �q�>� � �Q�Q�C� � �}�L�´�Q�!� � �·��� ²R��� �z�Y�Q���´� � � ¸ �}���´�Q�����q�CB ���}���}�������>���q� �´¸ �}�q���Q�
" �($ ��� ��������� �����=<N� ���A���$#E�
� ]8J

?·^ f]\�TR\©dZ]Zf}]_` ^yf?POgRG�X�\DhO]_g ` n!n c bRG�]�Í§g `Sh^V ]_e_` XDf@g `\e!XD` Sye!\EdMS�TQfIJO^y`�PG@]_g ^yf1b1S+H ]O^nf[TRS+G�e$h_`\b
`i`ETqb�h_`�T gRO\b¶JTf@b ]8J p�d/GISyg�b `�X�T*SmG�e � � � � t � ª z �&� `\b<`i`ETqb�e_`#P_f@b b f@eUTjPTf@b�^y`dbi`D]!Sa^Th_` gi`�X�G�e_b1T g ]!XET*SmG�eÄh_`\b



� ���(�,�,$("N�����]����"�,�E$��h%��Ë���,$Ë" �M���

`i`ETqb�| ¹lw `�y g^HÄf[Sybef}]!S g1\�fIP�PTf@gqf#O+Tqg fISy`\eUTug�f[P_gRO\b=h�\�Y�g f@hTf[TRS+G�e�h_` ^yf,gR\\bRG�^a]�T*SmG�e�h_` ^WVa\DeO`DgRYISy` h_`\b
`i`ETqb�g¨bRG�eUT�P	`Dg hO]_b �D� `Dbzg1\Dbi]_^mTqf[Tqb�g^H]G@e&T gR\\b{b ]_gz^yf_b�Y�]_gi` � � ª[� gSye_h!Smf}]_`DeUT�f}]_` t/tU� h_`\bj`i`ETqbzb1G�eUT
H8f@e!f}]Tf@eUT bX`DeUT g ` ÆËv `ET ªI¬_w `�y�`�T#f}]_` ¹/� bRG�eUTeH8f@e!f}]Tf¥e&T b `\eUTqg ` ªI¬ `ET ªIv_w `�y'`ETQf}]^V f@]M�Âh_`D^+|
TRG�]_b ^a`Db	`i`ETqb bRG�eUTLgi`�X�G@e_b1T g ]!S�Tqb � § e_`¶X�G�gig `�XET*SmG�e h_`-XD`�T `�Í§`�TLbi`DgqfQ� f[SmTq`cPhG�]_g�X�k_fIXD]_eO`�h_`DbLf¥eTf@^m�Zbi`Db �
¼j½�¾c½�� � * 4�-�ÁMÇ Ã#Ä���À�ÅQÃ
� `DbsJ_gi]!SmT b�h_`Q��G@e_h$bRG�eUTd^�V `\e_b `�HKJ_^y` h_`DbsPOgRG�XD`Dbib ]_b�H1`DeTf¥e&T�f@]�H]i�H8`#\�Tqf[TjbTeTf¥^~f}]_`z^y` bRSmY�eTf@^

X�G�e_bRSah!\Dg1\ � ?·^yb�P§`\]�d�`\eUT:i�T g `_X\^nf@bibR\\b `De h_`D]�LxT���P	`Db � ^y`5J_gi]!SmTSh_`5��G�e_h # º F \�Y�f@^a`�H1`DeUT fIP!P	`D^+\
J_gi]!SmTXh_` ��G�eOhNSye_b�Tqg ]�H8`\e&Tqf@^ `�Tz^a` J_gi]!SmTXh_` ��G�e_hNP�k&�Zb1S+f}]_`:P_g1G(d@`DeTf¥e&T=h_`\beP_g1GMX\`Db bi]_bYh_]NH?GAh!O\^y`
b�TQf@e_h_f@g h �
�	�,�
� �	�,� � �A���!�A�1� ! �����	� ��

¨Dd�`�XÄ]_e h!\ETq`�X�Tq`\]_g P_f@g1� fIS�Tug�^a`Db�\�dI\De_`�H8`\eUTqb # º F g� ¤�  ��	¤� PTf@gY`�LO`�H]PO^y`Ig»e_`1h_`EdAg fISy`\eUT PTf¥b

X�G�eUTqgRSmJ_]_`\g f@]¯J_g ]!S�T h_`���G�eOh�XDf@g ^y`\]_gK\\e_`Dg1Y/Sy`�T gqf@e_b�d�`\g b `lH8f@e!f}]Tf@eUTq`$`\b1T1e}]_^y^a` �ÂÎ fISyb X�G/H?H8`^yf]H1`Db ]Og ` h_` ^WVa\De_`\gRY/Sa` h_`\bc`i`�T b{e^V `Db1T�P_f@bePTf@g�� fISmT `IgW^nf?P_gRGZh_]!XET*SmG�eZPTf@g#SyeUTq`\gqfIXET*SmG�e¦��G�g�Tq` hO`�`i`�T b
X�G�eUTqgRSmJ_]_`\gqf f@] J_g ]!S�T�h_`N��G�e_h ��� Sy`De f}]_`¿^nf}P_g1G/JTfIJ�Sy^+S�T*\h_`�H8`\b ]_gi`Dg�h_`¿^WVa\De_`\gRY/Sa`¦Tqg f@e_b1d@`Dgib `
H8f@e!f}]Tf@eUT ` hTf@e_b{hO`Db�\�dI\De_`�H8`\e&T b # º F�b1G/SmT#TqgRO\be� fIS+JO^y`IghSy^D� f@]�T{^nf_H1`�T1Tqg ` `DeNP	`Dg b1P§`�X�TRSmd�`1fud�`�X
^a` gqf[P!PG@g1TeSmH]H1`DeOb ` `\eUTqg ` ^a`Db b `�XET*SmG�e_b{` .]XDfIXD`\bYh_`Db�P_g1GMX\`Dbib ]_b # º F«p h_` ^WVaG�g h_gi` h_]NH?Sy^a^+SmJTf@g e�z`ET·X\`D^a^y`Db�h_`\bAP_gRG�XD`\b b ]Ob2g `�X�k_`Dg1X�k!\Db p h_`J^WVaG�gih_g `�h_] P!SmX�G/JTf¥g e	z �s� G�]Og(^a`DbAH?i�H1`Db$gqf[SybRG@e_b�g�]_eO`b1S+H ]_^yf[T*SmG�e h_]�J_gi]!SmT�h_`���G�e_h # º F bi`Dgqf[SmTcTqgRO\bjSyeO`/.?X�fIX\`Xh_]_PG/SaeUTCh_`�dZ]_`{h_]_T `�H?P_bChO]�X�f@^mXD]_^W`ET
T gRODb-Sye!X\`Dg�TQfISae_`�X�f@g�e!\�X\`DbibRSmTqf@eUT�]_eO`#Tqg1ODbcJG@e_e_`QX�G/H?P_gR\�k_`De_b1S+G�e8h_`Db�`�Í§`�T bCe!G�e���Y�f@]Ob bRSa`De_b�hTf@eObC^nf
H1`Dbi]_g `Yh_`Y^WVa\DeO`DgRYISy`zh_`\bÂ`i`ETqb�XD`�f}]!S�e^V `Db�T#P_f@bd`De!X�G�g `=^y`�XDf@b�|?Fe» �
�	�,�
� �	��� � �A���!�A�1� ! ����� �E� $ � � ���!���/���
�����,�#�
� `Db:P_g1GMX\`Dbib ]_b ^+Sab1TR\Db bi]_g ^nflTQfIJ_^a` v � Æ bRG@e&T ^a`Db©X�G�eUTqg1S+J_]MTq`D]Og b:P_g1Sye!X�S+PTf@]�L-f@] JOg ]!S�T h_`_��G@e_h

P!kU�ZbRSmf}]_`]PhG�]_gz]Oe_`:T*G/PhG�^+GIY/Sy`=h_`Q`i`�T bSf[X�G/P_^yf@eTfISag `\b �^� `\b=bi`�XET*S+G@e_bz`/.?X�f[XD`Db ° ��> b1G�eUT�X�f@^mXD]_^m\D`\bfud�`�X 38;�� 3 � ÆË¹/¬(� ghH]Sab�|]PTf@g�TQPhG�]_g�^y`\b#POgRG�X�XD`\b bi]_b�� ¤�#G/�^y`Db b `�X�T*SmG�e_b�`/.?X�f[XD`DbQP_gRGËd�Sy`\e_e_`DeUTzhO` ^nfg1\���\Dgi`De!X\`_� ÆË¹OÆ�� �
� `]JOg ]!S�TYh_`:��G�e_h%) �  �� � ´ �   +�¤+��  �� � ´ � `\b1TS]_e�JOg ]!S�TYh_`:��G�e_h Syg g1\Dh_]�X�T*SmJ_^y` X�f@g�Sy^�PG�bibRO\h_``�L_f[X�Tq`�H8`\eUT ^yf H?i�H1`QT*G/PhG�^mG/Y/Sy`�f}]_`Y^y`XbRS+Y@eTf@^hX�G�e_b1Syh!\\gR\[g�XIV `Db1T�| h�Syg `{fËd@`�XY]_e_`eTRG/PhG�^+G/YISy`#| h_`D]ML

`i`ETqbd`�T�\DeO`DgRYISy`eTqg f@e_b�d�`Dgib `©HÄf@e�fZ]_f@eUTq`Y`�H?PG@g1T*\\`�PTf@gd^y`\b�h_`D]�L(e_`D]�T gRSae!G�b �
� `DbSf@]�T g `Db�P_g1GMX\`Db bi]_b hO`]P_g1GAhO]!X�TRS+G�eJh_`?JG@bRG�e \D^a`�X�T gRGI� f[S+J_^a` `De f@b b1GMX�Snf[TRS+G�e¿fud�`�X8h_`\]ML�`i`�T b

X�G�eUTqgRSmJ_]_`\e&T�\�Y�f@^a`�H1`DeUT$f¥]{J_g ]�SmT8h_`¦��G�e_h � F{f@eOb,^y`lX�f@bÄh_]±JG@bRG�e�� g�bqf h!\\bRSae&TR\�Y�g f[T*SmG�e�^a`�PM�
TRG�e!S+f}]_`·H]O\e_`·| ]_e_`gR\D`\^y^a`·\\e_`Dg1Y/Sy`ATqg f@e_b1d@`Dgib `NH8f@e!f}]Tf@eUTq`h_]_`¦| ^nf P_gR\\b `\e!XD`�h^V ]_e�eO`D]�T gRSye�G
p�� �  �� � ´ �   ��+7�  �� � ´ � z � n ST^y`�^a`�P�TRG�e e^V `Db1T-PTf@b�h!\ETq`�X�T*\[gA^yf{bRSmY�eTf[T ]_g `d`ELMPh\Dg1S+H1`DeUTQf@^a`�b `\gqfYh_`D]ML`i`ETqbSfIX�G/PO^nf@eTf[Syg `\b �D� fAP_gRGZh_]!XET*S+G@e h_` ) bi`8h�\DbRSaeUT*\�Y@gqf@eUT ^a`�P�TRG�e!SmfZ]O`¦p() �  �� � ´ �   ���A�  �� � ´ � zP	`D]�T�f@]_b b1S^H1`De_`\g�f@]�H?i�H1`Q\�Tqf[TjbTe_f@^^| X�G�e_h!S�T*SmG�e�f}]_`{^a`Db�h_`\]ML$^a`�P�TRG�e_b�eO`{bRG/Sa`DeUTsPTf¥b�h!\�T `�XET*\Db�g
X\`�f}]!S»`\b1T�H]GISye_bjPOgRG/JTf[J_^y` �

?·^�� f¥]�T{f¥]_b b1S�X�G@e_bRSah!\Dgi`DgX^a`Db#P_gRG�XD`\b b ]Obzh_` P_g1GAhO]!X�TRS+G�eh_`KJhG�bRG�e¦\D^y`�X�T gRGI� fISmJ_^y`Y`\e�f@b b1GMX�Snf[TRS+G�efud�`�XS]Oebi`D]_^M`i`ET�G/�^�V ]Oe$h_`Db�^y`�P�T*G�eOb�`Db1T�� f@]Ob b `�H8`\eUT#Sah_`DeUTRSmb�\�X�G/H]H1`{]_eK`i`�T � º `�X�S»`Db1T�PhG�b b1S+J_^a`Ig
PTf¥gz`ELA`�H?P_^y`[g^PhG�]_g{]_e�\\^y`�XETqg1G�eJb `KTqg1G�]�d¥f@eUTYhTf@eOb=^yfÄgR\�Y/S+G@eNSyeUTq`\gRXDg��/G�b�TQf[T�GI�¿^yf�X�G�]Md�`Dg�Tq]_gi` h_]
XDf@^+G�g1S+H?O�T g `Qk_f@h_gRG@e!S+f}]_`Ye^V `Db�TQPTf¥bsX�G/H?P_^+OETq` �
� e�bTe^g¨^nf]POgRGZh_]!X�TRS+G�e·PTf@g#PTfISygi` h_` JG�b1G�e_be\\^y`�X�Tqg1GI� fISmJ_^y`\b f[Sye_b1S�f}]_` ^yf]P_g1GAhO]!X�TRS+G�eZP_f@gQPTf[Syg `h_`�f}]Tf@g1�}b�TRG/P�bRG�eUT�\�Y�f¥^y`�H1`DeUT�X�G�e_bRSah!\Dg1\D`\b#X�G/H]H1`zh_`\b�b1G�]_g1XD`Db�h_`�J_gi]!SmTdh_`���G�eOh �



���	� ���	��
��������������������������� �!�#"$&%!'(�*)+),�-
�/.�01�,2�%��

X�G�]!P_]Og ` e!G/H J_g ` b `�X�TRS+G�e
P_g1GMX\`Dbib ]_b `DelH8f@b bi`�G�]`\e ]�J h^Va\�dI\De_`�H8`\e&T b ` .]XDfIXD`

p w `�y�z Y/\De!\\gR\\b p�P!J	z
� ¤�   � ¤� / / / / � Æu¬Uv¢ª/vI¬ t � ¬�È
� ¤�   � ¤� / /�� + � Æ�ÈOÆDt/¬/¬ ª � ÈUª
� ¤�   � ¤� � + � + � v�Ç¢vI¬/¬ ¬ � ��È
+   +�¤+ �  ?/ � Æu¬I�cvI¬/¬ Æ5ÇIt �
�   � + �  ?/ � t/¬�ª/vI¬ ª@ÈUª �
�   -1+ �  ?/ � vAÆ Ç/vI¬ ª@ÈUª �
�   � + �  ?/ � vIt�vI¬/¬ ª@ÈUª �
�   � + � $�/ � Æu�&v g vI¬/¬ ¹I�U¬ �
�   � + � $�/ � È�Ç g Ç/vI¬ ¹I�U¬ �
��� Sye!X\^ � � vI¬¢¬/¬/¬ Æ�Æ � v
���NSye!X\^ � � vIt¢¬/¬/¬ t � ��È
�<�NSye!X\^ � � vIt�vI¬/¬ Æ � v��

+ H��
	   � � �  0/ � ÆË¬ � ÆËv�� ªI¬�Ç/vI¬ tOÆ � ¬
+ H��
	   � � �  0/ � Æ(v � �I¬[� ªI¬�ª/vI¬ ª�� � ª
+ H�� 	   � � �  0/ � �/¬ � Æut/¬[� Æu¬UªÂ¬/¬/¬ ªI¹ � t
+ H��
	   � � �  0/ � Æut/¬ � ªIvI¬[� �&vÂ¬/¬/¬ ¬ � ª�ÇAÆ
+ H��
	   - -$�  0/ � ÆË¬ � ÆËv�� Æ5ÇLÇ/vI¬ tOÆ � ¬
+ H��
	   - -$�  0/ � Æ(v � �I¬[� ªIª/ª¢vI¬/¬ ª�� � ª
+ H��
	   - -$�  0/ � �/¬ � Æut/¬[� ªd��È�vI¬/¬ ªI¹ � t
+ H��
	   - -$�  0/ � Æut/¬ � ªIvI¬[� ����vI¬/¬ ¬ � ª�ÇAÆ
+ H��
	   ���7�  0/ � ÆË¬ � ÆËv�� tUª¢ª/vI¬ tOÆ � ¬
+ H��
	   ���7�  0/ � Æ(v � �I¬[� ¹���ª/vI¬ ª�� � ª
+ H�� 	   ���7�  0/ � �/¬ � Æut/¬[� ª[¬/tÂ�&vI¬ ªI¹ � t
+ H�� 	   ���7�  0/ � Æut/¬ � ªIvI¬[� È/t�vI¬/¬ ¬ � ª�ÇAÆ
+ H�� 	   � � � $ / � ÆË¬ � ÆËv�� È�Ç¢ª[��È ��Ç � v
+ H��
	   � � � $ / � Æ(v � �I¬[� È/¬�ª/vI¬ ¹/¬ � ¹
+ H��
	   � � � $ / � �/¬ � Æut/¬[� È���vI¬/¬ ¹OÆ � Æ
+ H�� 	   � � � $ / � Æut/¬ � ªIvI¬[� ¬ ¬ � Ç��/¬
+ H��
	   ���7� $ / � ÆË¬ � ÆËv�� Æ��}ÇLÇ/vI¬ ��Ç � v
+ H��
	   ���7� $ / � Æ(v � �I¬[� ÆRÇAÆD¬/¬/¬ ¹/¬ � ¹
+ H��
	   ���7� $ / � �/¬ � Æut/¬[� Æu¹���Ç/vI¬ ¹OÆ � Æ
+ H��
	   ���7� $ / � Æut/¬ � ªIvI¬[� t�È¢¬/¬/¬ ¬ � Ç��/¬

����(: v � Æ  �� � �@µQ�Q���·�}�����{�Y�@���q�´� ��� � �}� �D� �����}��� >�� �Q�»���N� Ã �q�}�q�Y�q�¥��� ² �q�}� � �Q���q�����Qµq� � ���}�����=µ � µQ�Q���C�
�X�
� �D� ��� ¡ � ��� �DÁ������N���N� � ² �



� ���(�,�,$("N�����]����"�,�E$��h%��Ë���,$Ë" �M���

�	�,�
� �	� � � ���1�?�;�8���!�&� �E� # �A����� ��� ! �����
� `Db©J_g ]!S�TqbYh_`5��G�e_h P!kU�ZbRS+f}]_`ÄbRG�eUTSbRS+H ]_^+\\bYfËd@`�X Y �����
	 � � Æu�_Æ�� SyeUTq`\g1� fIX�\Äfud�`�X ����6�5���Y � ÆËt�È��

PhG�]_g ^WVakTf@hOgRG�e!Sabqf[TRS+G�e h_`Db?PTf@g�T*G�e_b `ET]PhG�]_g ^yf�bRS+H ]_^nf[TRS+G�e h_]0g fu�/G�e_eO`�H1`DeUTÄh_f@e_b ^WVa\�Tqf[T5Sye!S�T*Syf@^`ET�bTeTf@^ � ¨QSae_bRS�g¨^y` e!G/HKJ_gi` h_`#`i`�T b=fIP!PTf@g fISybibqf@eUTzh_f@e_bY^y`\b�P_gRG�XD`\b b ]Ob=^mSyb�T*\Dbzbi]_gz^nf_TqfIJ_^a` v � Æ X�G�g��gi`DbRPhG�e_h0f@].e!G/H J_g `$h_`©`i`ETqb ]�TRSy^mSybR\_PG�]Og ^y`�XDf@^+X\]_^Ch_`�^�VÌ\\^+\�H1`DeUT hO`�HÄf[T gRSmXD`�PTf¥g Y �����
	 � !Lh_`\b
`i`ETqb�bi]!P!P_^m\�H1`DeUTQfISag `\b¶P	`D]�d@`DeUT�i�T g `{g f(`1G�]�TR\Db¶P_f@g ����6�5���Y ��� `DbCh_`De_b1SmTR\Db�h_`#PTf@g�T*G�e_bC]�T*Sa^+Syb1\D`\b�b1G�eUT
º ² � # v � � ªI¬[� � § e_`�H?GË��`DeOe_`ShO` ¬ � ¹ \�dI\De_`�H8`\eUTXh_`�J!SyfISyb¶H]Sae!S+H ]�H `\b1T f(`1G�]�TR\D` �
�	�,�
� �	� � � �?�#�	� ���8���!��� �&B���� �1��� �&B�������$%���&����
   � " � É� <N� ���
§ eO` dI\DgRS�b�X�f�T*S+G@e�hO`¿^yf-bRS+H ]_^nf[TRS+G�e Y �����
	 � f�\ET*\N� fISmT `�`De�]�T*Sa^+Sabqf@eUT$h_`\b·\Ed/\\e_`�H1`DeUTqbZ�  

� " �[É��c`i`ETqb �h� `Db h!G�e_e�\D`DbX]�T*Sa^+Syb1\D`\b�G@e&T#\�TR\ X�G�^y^a`�X�TR\D`\b `\e&T g ` fËdZg1Sy^ ªI¬/¬/t `�TXfIG/ÈMT ªI¬I¬I� g�XD`©f}]!S�X�G�g��gi`DbRPhG�e_h_|=^yf�H]i�H8`sPh\Dg1S+GZh_`dh_`�P_gRSab `dh_`�h!G�e_e!\\` ]MT*Sy^mSyb1\D`sPhG�]_g�^WV f@eTf@^��Zb ` �/� `\b-\Ed/\\e_`�H1`DeUTqbC]�T*Sa^+Syb1\Db
G�eUT�dI\DgRS�b�\ h_`Db�X�G�e_h!S�T*SmG�e_b{h_` h!\�XD^a`De!X�k_`�H8`\eUTSh�\�d�`\^+G/P�P\\`Db�PG�]Og{h!\�T `�XETq`DgYh_`\b=fIHÄf¥be\D^a`�X�T gRG/H8f��
Y�e�\�T*Smf}]_`Db �<� `Dbe\Ed/\DeO`�H1`DeUTqb=fud�`�X f@]ZH?G/Sye_b h_`D]�LZG/J&`i`�Tqb�\\^y`�X�Tqg1G/H8fIY�e!\ET*S+f}]_`\b�g	g `�X�G�e_b�Tqgi]!SmT bek!G�gib^mS+Y�e_`[g}bRG�eUT�gi`�T `De}]_b �!� `\b�h_`\]ML�GIJ�`i`�T b�h_`QPO^y]_b-Y�gqf@eOh_`e\DeO`DgRYISy`#T gqf@eOb1d�`\g bi`zbRG�eUTjX�G�e_b1Syh!\\gR\Db¶X�G/H?H8`
\ETQf@eUT�h_`Db�X�f¥e_h!SmTqf[Tqbs\\^y`�X�Tqg1G�e_bd`�Tdh�G/Smd@`DeUT�d/\Dg1SmbT`\g �

 SabRG�^yf[T*SmG�e�C �  $�� !
 ������� �  ��C� !
 ]�J��  � w `�y !
 B	��
� C $ p ºsº zjG�] $C � C0B ��
� C  � � p � º z !
 h_f@e_bd^y`edIG�^y]!H1`ebTh_]�X�Snf[Syg `"!
 os��H8f[Tqg1S�L Ç C $  PhG�]_g8h_`Db�\\^y`�X�Tqg1G�e_b]XD`DeUT gqf@]MLgsos��H8f[Tqg1S�L ¹ C  � PhG�]_g1h_`Db_\D^y`�X�T gRG�e_b�|^�V fud¥f@eUTO!
 f¥]lH?G/Sae_b�]_e(h_`Dbdh_`\]MLl\D^a`�X�T gRG�eOb�`\b1T f@bibRG�X�S+\�| ]_e_`�T gqfIX\` ����� ¡ V���� �  ��%$ !
 f¥]lH?G/Sae_b�]_e(h_`Dbdh_`\]MLl\D^a`�X�T gRG�eOb�`\b1T�XD`\eUTqgqf¥^ �

� fÄh!Sab1T gRS+JO]�T*SmG�e2h_` HÄf@bib `KSaeUd@f¥gRSnf¥e&T ` � " �[É¿`\b1T�H?G�eUTqg1\D` bi]_g{^yf?b�Y�]Og ` v � t g¨fud@`�X ]_e_` P_gR\\h!S+XET*S+G@e
G/JMTq`De}]_` fud�`�X ����6�5���Y �~� `Db�h!Sab1Tqg1S+J_]MT*S+G@e_bsPG@]_gd^nf bRS+H ]_^nf[TRS+G�eÄbRG�eUT e!G�gRH8f@^mSybR\\`DbdhTf@eOb ^yf bi]!SmT `=f@]e!GIHKJ_g `Sh^Va\�d/\\e_`�H1`DeUT b�PhG�]_g ^y`\bXh!G�eOe!\D`\b{hTf@e_bX^nf?� `\e!i�T g ` hO` H8f@b bi` �C� C�� �*� C $��� w `�y � º `�X�Sgi`�d�Sy`\e&T¶|�X�f@^mXD]_^a`DgL]_eO` ^a]!H]Sae!G�b1SmT*\�`�Í§`�XET*Smd@`#PhG�]_gL^yfzbR\D^a`�XET*S+G@e1]MT*Sy^mSyb1\D`�� ÆË¹Uv(� `\e8bi]!P!PhG�bqf¥e&T-X�G@e_e}]_`^yfSb `�X�TRS+G�e,` .?X�fIX\`�°Q° ��> h_`#P_gRGZh_]!XET*S+G@eÄh_`��   � " � É Sae!XD^a]_bRS�d�`Kp! �"$# �&%C�(' � ª[�Uª P!J	z~� ÆË¹/t g ÆË¹I��� �
n `\]_^yb�^y`\bc\Ed/\\e_`�H1`DeUTqbChTf@e_b�^nfe� `De�i�Tqgi`Xh_`�H8f@b bi`�hO]���g}fISae_bRS�f}]_`#XD`D]�L1h!G�eUTC^a`Db�h_`\]ML]P_g `�H]Sa`Dg b

`i`ETqb¥G�eUT ]Oe_`-\\e_`Dg1Y/Sy`¢T gqf@e_b�d�`\g b `�b ]!Ph\Dg1Sy`\]_g `-| ª[¬Qw `�y bRG�eUT g `ETq`De}]_b�PG@]_g»^nf�b ]!S�Tq` � º G/H]H1`�PG@]_g�^y`\bf@e_f@^m�Zb `\b»h_`Db»bRSmY�eTf@]�L{gi`�X�k_`\gRX�k!\\b�g>^y`DbM`i`ETqb»h!G/S�d�`\e&T fudIG/Syg�]_eO`Â� gqfIXET*S+G@ezh^VÌ\\e_`Dg1Y/Sy`¢\\^y`�X�Tqg1G/H8fIY�e!\ET*S+f}]_`bi]!P\\gRSa`D]_gi` | ¬ � ÈUv g�i�T g `�X�G�eMbTgRH?\Db�PTf@gd^y`\bsTqgqf[XD`Db p,X�P�� � ¬ � ¬Uv z�`�T�h!G/S�d�`\e&T�d/\\gRS�bT`DgA@ B	��
�N@�C  � ��W�	� fh!Sab1T gRS+JO]�T*SmG�e2h_` ^WVa\De_`\gRY/Sa` Tqg f@e_b1d@`Dgib ` h_]NP_gi`�H?Sy`Dg¢`i`�Tz`\b1T�H?G�eUTqg1\D` bi]_gz^nf5b�Y�]_gi` v � � ��Y�f¥]!X�k_` � ?·^��f�]_e¿e_`�T=`ELMX�ODb=hTf@e_bY^y`\bYh!G�e_e!\\`Db�PG@]_g ]8J C �U¬lw `�y � � f@b1\8bi]_gY]_e_`5\�T ]_h_`1h^VÌ\Ed/\\e_`�H1`DeUTqbK�  
� " �[É�� Æ `i`ET:� ÆË¹Uv�� g¨^�VÌG@gRS+YISye_`Yh_`KX\`�T1Tq` h!S�Í~\\g `De�XD`:P	`D]�T�iETqgi` f[TRT gRS+JO]!\D` |,]_e_`KH8f@]�d¥fISab ` b1S+H ]O^nf[TRS+G�eh_] ]8JJh_]Z� �	� e g `Ed@f¥e!X�k_`Ig§f@]M�Âh_`D^+| h_` �U¬]w `�yKgW^WV fIX�X�G�g h(`DeUT g `=^y`Db�h!G�eOe!\D`\bX`�T ^nf bRSmH ]_^yf[T*SmG�e$`Db�T
T gRODb�JhG�e^g<|$^yf���GISyb{`\e ��G�g1H8` `�T=`De fIH?P_^+S�Tq]_h_` �~� f�b�Y�]Og ` v � � �·h_g1G/SmT `KH?G�eUTqg ` ^yf,h!Syb�Tqg1S+J_]�TRS+G�e2h_]
]8J(hO],h_`D]�L�SmO�H1`�`i`ET�fIP_g1ODbjX�G�]!P_]Og `Xbi]_g�^a` ]8J(hO]�P_g `�H]Sa`Dg^`i`�Tj| �U¬:w `�d �M� V fIX�X�G�gih_�1`Db�TjTqg1ODb¶JhG�e^g^a`ze!G/HKJ_gi`zh^Va\�d/\\e_`�H1`DeUT bXhTf@eOb�^a`Db�h!G@e_e!\D`\b `\b1T ÆË¬I� f¥^+G�gibsfZ]O` È@È b1G�eUT�P_gR\\h!SmT bsPTf@g�^nf b1S+H ]O^nf[TRS+G�eh_]lJ_gi]!SmTdh_`���G�eOhlP�k&�Zb1S+f}]_` �
¨ X\`,e!Smd@`�f@]~g ^nfh!Syb�TqgRSmJ_]�TRS+G�e¿h_`,^yf¦HÄf¥b b `_SyeUd¥f@gRSyf@eUTq` � " �[É `Db�T:H]G@e&T gR\\`,b ]_g ^nflb!Y�]_g ` v � v �

� eX�G/H?PTf@gqf¥e&T1^a`Db1h!G�e_e!\\`Db8`�T8^nf�bRSmH ]_^nf�T*S+G@e-`De�hO`�k!G�gibÄh_`(^nfN� `De�i�Tqgi`hO`·H8f@b bi`Ig�G�e P§`\]�TÄ`\eh!\\h_]!Sag `�f}]_`S^a`�J_g ]!S�Tdh_`���G�e_h # º F�hTf@eOb ^yf � `De!iETqg `=h_`�HÄf¥b b `]p �C� C)� �*� C $��! w `�y�zC`Db1T�� fISmJ_^y`



� ��� ���	��
��������������������������� �!�#"$&%!'(�*)+),�-
�/.�01�,2�%��

 (GeV)eeM
70 75 80 85 90 95 100 105 110

N
um

be
r 

of
 e

ve
nt

s

0

200

400

600

800

1000

1200

1400

1600

1800

70 75 80 85 90 95 100 105 110
0

200

400

600

800

1000

1200

1400

1600

1800

 (GeV)eeM
70 75 80 85 90 95 100 105 110

N
um

be
r 

of
 e

ve
nt

s

0

200

400

600

800

1000

1200

1400

1600

1800
 Data

 Z+jets
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 W+jets

WW/ZZ/WZ

 Signal

DØ Run II Preliminary

 Data   :  

     34746

SM back. :  
     1660.4 +/- 47.9

Signal :  
     170.8 +/- 3.1
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 Data   :  

     5213

SM back. :  
     600.7 +/- 31.1

Signal :  
     116.0 +/- 2.7
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DØ Run II Preliminary

 Data   :  

     287

SM back. :  
     173.8 +/- 14.5

Signal :  
     81.0 +/- 2.3
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 Data   :  
     180

SM back. :  

     169.3 +/- 14.3

Signal :  

     76.1 +/- 2.2
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DØ Run II Preliminary

 Data   :  

     1635

SM back. :  
     211.7 +/- 17.9

Signal :  
     86.7 +/- 2.4
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Data : bkg substracted

DØ Run II Preliminary

 Data   :  

     2558

SM back. :  
     17.8 +/- 5.6

Signal :  
     5.2 +/- 0.6
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 Data   :  

     372

SM back. :  
     308.6 +/- 21.3

Signal :  
     82.0 +/- 2.3
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SM back. :  
     300.7 +/- 21.0

Signal :  
     81.7 +/- 2.3

jet multiplicity
0 1 2 3 4 5 6 7 8 9 10

nu
m

be
r 

of
 e

ve
nt

s

0

20

40

60

80

100

0 1 2 3 4 5 6 7 8 9 10
0

20

40

60

80

100

jet multiplicity
0 1 2 3 4 5 6 7 8 9 10

nu
m

be
r 

of
 e

ve
nt

s

0

20

40

60

80

100

jet multiplicity
0 1 2 3 4 5 6 7 8 9 10

nu
m

be
r 

of
 e

ve
nt

s

1

10

210

0 1 2 3 4 5 6 7 8 9 101

10

210

jet multiplicity
0 1 2 3 4 5 6 7 8 9 10

nu
m

be
r 

of
 e

ve
nt

s

1

10

210

 Data

 top

 Z+jets

 W+jets

WW/ZZ/WZ

 Signal

DØ Run II Preliminary

 Data   :  

     202

SM back. :  
     154.0 +/- 14.0

Signal :  
     69.1 +/- 2.1
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SM back. :  
     81.8 +/- 10.6

Signal :  
     54.2 +/- 1.9
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SM back. :  
     89.4 +/- 10.5

Signal :  
     55.6 +/- 1.9
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SM back. :  
     72.9 +10.1 / - 9.7

Signal :  

     51.8 +/- 1.8

QCD back. :  
     2.3 +/- 1.2
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DØ Run II Preliminary

 Data   :  

     267

SM back. :  
     257.6 +/- 19.1

Signal :  
     75.9 +/- 2.2
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DØ Run II Preliminary

 Data   :  

     67

SM back. :  
     48.8 +/- 7.5

Signal :  
     13.1 +/- 1.0
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JLIP track resolution functions in p14 jet trigger data
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