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ACBDA �/EGFIH�JLKNMOEQPSR �3TLJ©�VUWJXJLEGM �ZYL[�\�P��O]�^_E`JLE*PaY¬�3USR��cbN^_McENP B`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB e
ACBDACBDA f T�RWUWH�JL^LbgR �cH3T BdB`BdBdB`BdB`BdBdB`BGBdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB e

ACBOA3BOACBDA �<E*PhY©�3USR��cb*^LMcE*PiJL^�FjH�JLKNMOEQPSR �3TLJ©�3USJ BdB`BGBdB`BdBdB`BdB`BdBdBdBdB e
ACBOA3BOACB � �<E*PhHC^_R �OMcPkJ_^�FjH!J_KNMcElPSR �VTLJ©�3USJ BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdBmA �

ACBDACB � �<EGM �3nCU �VTLn��cE*T�JL^XFIH�JLK*McEQPoR �3TLJ¬�3UWJ B`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdBmA �
ACBOA3B � BDA �<E9PSENbgRpEN^_Uaq ENUSFS�OHCT¬�O]�^_E BdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdBmA �
ACBOA3B � B � �<E9PSENbgRpEN^_Ulr%HCPWHCT��c]�^LE BGBdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdBmANs
ACBOA3B � B � �<E9FjtNb³�3T¬�OPWFjE9JLEdui�cn3nCP B`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdBmANs
ACBOA3B � Bvs �[�;FS�3PWPSEGJLENPiq ENUSFS�OHCTLP BdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdBmA �
ACBOA3B � B 
 wt�cM �3T BdBdB`BdB`BdBdB`BGBdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdBmA,x

ACBDACB � �<E*PhPW^Lb*bNKNPaJL^XFIH�JLKNMOEQPSR �3TLJ©�VUWJ BdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdBmA,x
ACBDACBvs �<E*PhM �cFÔ�ORWENPyJL^�FjH�JLKNMOEQPSR �3TLJ©�3USJ BdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdBmAze

ACB � ���;YL[LtNT_HCFIt*TLHCMOHCn��cElJLENPhbNH3McM �OP��OHCTLP2{}|{ B`BGBdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB �r�
ACB � BDA �[�;PoRpUW^_b*Rp^_UWEdJL^�Y_UWH3RWHCT B`BdBdB`BGBdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB � A
ACB � B � ~¦�3Mcb*^LM�JLEGPWE*b*R��cHCTXE*�jb��VbNEdE*RhRp[Lt*HCUWK*FIE9J_EGq7�Vb*RpH3U��cP��VR �OHCT BdBdB`BdB`BdBdBdBdB ���
ACB � B � ~�HCUWUSENb*R��cHCT_P�J���HCUSJLUWE9PS^LY%tNU��OEN^LU BGBdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB ���
ACB � Bvs � ^�]�^©�VUW�Ö�3^Z�SE*R BdBdB`BdB`BdBdB`BGBdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB �r�

ACB � �l^XJLE*M��ZJL^XFIH�JLK*McE9PSR �3TLJ©�VUWJ BdB`BdBdB`BGBdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB �r�
ACB � BDA �[�ZRWENb�[LT¬�ObNHC^_McEN^_U BdB`BdB`BdBdB`BGBdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB � s
ACB � B � �<E*PiRp[Lt*HCU��OENPhJLEGnCU �VTLJLE9^LT¬�D��b���R �cH3T B`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB � s
ACB � B � �[�;PS^LY+E*UWPo\!Fjt*RWU��OE BdB`BdB`BdBdB`BGBdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB �r�
ACB � Bvs �<E*PhJ¬�cFjENTLP¶�cHCT_PiPW^LYLY_MctNFjENT�R ���cUSENP BdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB � x
ACB � B 
 �[�ZRW[LtNHCU¶�cE9JLE*PaPS^LY%ENUWb*HCUWJ_ENP BdB`BGBdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB �V�
ACB � B � ~�HCTLbNMO^LP��OHCT BGBdB`BdBdB`BdB`BdBdB`BGBdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB �V�

ACBvs ���;PW^LY%ENUSPS\�FItgRpU¶�cE BGBdB`BdBdB`BdB`BdBdB`BGBdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB �V�
ACBvsLBDA ��� �3MOnCKNrLUSE B`BGBdB`BdBdB`BdB`BdBdB`BGBdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB �V�
ACBvsLB � �i[LtNHCU¶�cE9JLE*Pab�[¬�3FIY_P�PS^LY%ENUWPo\�FItgRpU��O]�^LENP B`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB � A

ACB�s_B � BDA �[�VnCU �3T_n��cE*T�Y+HC^_UiMcE9PW^_Y+E*UWFZ^LMDR �OYLMcEgRib�[¬�cU��3M BdB`BdBdB`BdB`BdBdBdBdB � A
ACB�s_B � B � �i[LtNHCU¶�cE9JLE����3^_nCEGPW^LY%ENUSPS\�FItgRpU¶�c]�^LE B`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB ���
ACB�s_B � B � w�U��OPW^LUSE9JLHC^Lb*E`JLEGM �ZPW^LY%ENUSPS\�FItgRpU¶�cE B`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB � s

ACBvsLB � �<EGFjH!J_KNMcElPSR �VTLJ©�3USJ�PS^LY+E*UWPo\!Fjt*RWU��O]�^_E`FÔ�cT¬�OFÅ�VM��È
��L�¬
=� BdB`BdB`BdBdBdBdB � s
ACB�s_B � BDA ~�HCT�RpENT�^�ENTXb�[©�3FjYLP B`BGBdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB ��


A



ACB�s_B � B � �<E9PS^LY%ENUWY%H3RWENT�R �OENM BdB`BGBdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB ���
ACB�s_B � B � �[���¦� Y©�VU��ORWt BdB`BdBdB`BGBdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB ���
ACB�s_B � Bvs �[�VnCU �3T_n��cE*T�JLEGrLU��OPW^LUSEdJ_HC^LbNE B`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB � x
ACB�s_B � B 
 �[�;rLU¶�cPS^LUWEGtNMOENbgRpUWHVq7���crLMOE BdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB � x
ACB�s_B � B � �<E9PSY+E*b*RWUWEdJLEGFÅ�3PSPWE BGBdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB �3�
ACB�s_B � B x �<E'
=�L�¬
 Y_[LtNTLH3FIt*TLHCMcH3n��c]�^LE BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB s_A
ACB�s_B � B�e ��� E*FIYLMOENP JLE FjH!JLK*McE b*HCT�RpU �r�cT�R��iMcE FjH!J_KNMcE J_E PS^LY%ENUWn3U ���F�ORpt

FS�OT¬�cFS�3M BdB`BdB`BdBdB`BGBdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB s �
ACBvsLBvs �<EGPSENb*RWEN^LU�JLE*P�PoRpHCY_P B`BdB`BdBdB`BGBdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB s �

ACB�s_B�sLBDA 
�H3R �	�r�VR �OHCTLP BdB`BdBdB`BGBdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB s �
ACB�s_B�sLB � 
�H!J_ENPhJLEGYLUWH�JL^LbgR �OHCTd�3^ �2E�
��VRWUWHCT BdB`BGBdB`BdBdB`BdB`BdBdBdBdB s3s
ACB�s_B�sLB � 
�H!J_ENPhJLEGJLtNP¶�cT�Rpt*nCU ��R �cH3TLP BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB s3s
ACB�s_B�sLBvs �<E*PhbNHCT�RpU����cT�RWENPhE � Y%tNU��OFIE*T�R �3MOENP BdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB sCe

ACBvsLB 
 ~�HCTLbNMO^LP��OHCT BGBdB`BdBdB`BdB`BdBdB`BGBdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB s �
ACB 
 �/ENPhMcE*Y_RpH�]�^©�3US��P B`BGBdB`BdBdB`BdB`BdBdB`BGBdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB 
 A

ACB 
 BDA �<EGFjH!J_KNMcElE
�+ENb*R��Oq BdB`BdB`BdBdB`BGBdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB 
 A
ACB 
 B � 
�H!J_ENPhJLEGYLUWH�JL^LbgR �OHCTd�3^ �2E�
��VRWUWHCT B`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB 
��
ACB 
 B � 
�H!J_ENPhJLEGJLtNP¶�cT�Rpt*nCU ��R �cH3TLP BdBdB`BGBdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB 
 s
ACB 
 Bvs �<E*PhbNHCT�RpU����cT�RWENPhE � Y%tNU��OFIE*T�R �3MOENP BGBdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB 
�


ACB 
 B�sLBDA ��E*b�[LENUSb�[LEx�3^_YLUWK*P�J_^�b*HCMcM �cP��OHCTLTLE*^LU¦� ��� BGBdB`BdBdB`BdB`BdBdBdBdB 
�

ACB 
 B�sLB � ��E*b�[LENUSb�[LEx�3^_YLUWK*P�J_^�b*HCMcM �cP��OHCTLTLE*^LUku�ENU�� BGBdB`BdBdB`BdB`BdBdBdBdB 
�

ACB 
 B�sLB � ��E*b�[LENUSb�[LEx�3^_YLUWK*P�J_^�b*HCMcM �cP��OHCTLTLE*^LU��1E�
��VRWUWHCT BdBdB`BdB`BdBdBdBdB 
�


ACB � ~�HCTLb*Mc^LP¶�cHCT BdB`BdB`BGBdB`BdBdB`BdB`BdBdB`BGBdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB 
 x
� � ���������!$,�'-+# ��$ 8 ��. : $,���3$,��01����� 5��
� BDA f T�RpUSH!JL^_b*R �OHCT B`BdB`BGBdB`BdBdB`BdB`BdBdB`BGBdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB ���
� B � ���;b�[©����T_EdJ�� �3b*bNt*MctNU��VR �OHCT�JLE! �ENUSFS�OM �3r BGBdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB ���

� B � BDA " ^_ENMc]�^LE*PhnCtNTLt*U �3M �ORWtNP BdB`BdBdB`BGBdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB ���
� B � B � �<EGb*HCFIY_McE � E9J�� �3b*bNtNMOtNU��VR �OHCT BdB`BGBdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB ���

� B � B � BDA �[�;YLUSH!J_^Lb*R��cHCT E*RhM � �VbNbNt*Mct*U �VR��cHCT�JLE*PaY_UWH3RWHCTLP B`BdBdB`BdB`BdBdBdBdB ���
� B � B � B � �[�;YLUSH!J_^Lb*R��cHCT E*RhM � �VbNbNt*Mct*U �VR��cHCT�JLE*Pä�VT�R��cYLUSH3RpH3TLP B`BdB`BdBdBdBdB � s
� B � B � B � �<E9�1E�
��VRWUWHCT BdB`BdBdB`BGBdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB ���

� B � B � �<E*PhY+t*U��cH�JLE*PiJLE9q HCTLb*R��cHCT_TLENFjENT�R BdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB � x
� B � �/EGJLt*RWENb*RWEN^LU �$# BGBdB`BdBdB`BdB`BdBdB`BGBdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB�x �

� B � BDA �<E*P%���VU�� �VrLMcE*Pk^_R �OMcE*P B`BdB`BdBdB`BGBdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB�x �
� B � B � �<EGJLtgRpE*b*RpE*^LU�JLE9RpU �VbNENP��OT�RWENUSTLE BGBdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB�x �

� B � B � BDA �<EQRWU �'�SE*b*RWHCnCU �VYL[LEd�jFÔ�cb*UWHCY��cPSRWENPkJ_EdP¶�cM �cb³�O^LF � �¬
X��� B`BdBdBdBdB�x �
� B � B � B � �<E9J_t*RpE*b*RWEN^LUaJLE9RpU �VbNENP��Z��rLUSENP�PWbA�cT�R �OMcM �VT�RWENPG� ~& ���� BdB`BdBdBdBdB�x�s
� B � B � B � �<E9PSHCMct*TLH(' JLE BdB`BdBdB`BGBdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB�x 

� B � B � Bvs � ENUoq HCUWFS�3TLb*E BdB`BdBdB`BGBdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB�x 


� B � B � �<E*PhJLt*RWENb*RWEN^LUSPlJLEGY¬�OENJ JLEGnCE*UWr%E BdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB�x �
� B � Bvs �<EGb³�3McHCU¶�cFjK*RWUWE B`BdBdB`BdB`BdBdB`BGBdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB�x �

� B � B�sLBDA �<E9b³�3McH3U��cFjK*RWUWEQb*ENT�RpU��3M BdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB e �
� B � B�sLB � �<E*Phb��3MOHCU��OFIKgRpUWE*P|���r�3T�RaEgR8�3UWU¶�cK*UWEj�4r%HC^Lb�[_HCTLP�� BdBdB`BdB`BdBdBdBdB eVs
� B � B�sLB � �[�;UStNn��OHCTÖ�cT�RpE*UWb*US\CH3PSR ��R �c]�^LE B`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB e 

� B � B�sLBvs ��t*PWHCMO^_R �OHCT B`BdB`BdBdB`BGBdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB e 


� B � B 
 �<EGPSY+E*b*RpUSHCFjK*RpUSEd� F ^LHCTLP BdBdB`BGBdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB e ��



� B � B 
 BDA �<E9J_t*RpE*b*RWEN^LUabNENT�RWU �3M BGBdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB e �
� B � B 
 B � �<E*PhJLt*RWENb*RWEN^LUSPä���r�3T�R BGBdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB eCx
� B � B 
 B � �<EQRWHCUWH�' JLE B`BdB`BdBdB`BGBdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB e3e
� B � B 
 Bvs �<E9r_M �cT_J©�3nCE BdB`BdBdB`BGBdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB e3e
� B � B 
 B 
 �<E*PhY+E*USq HCUSFÅ�3T_bNENP BdB`BGBdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB e3e

� B � B � �<EGFjHCT¬�DRpEN^_UkJLEGMc^LFÔ�cT_HCP��DRpt BdB`BGBdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB ���
� B � B x �<EGPo\!PoRpK*FIEGJLEGJLt*bNMcE*TLb�[LE*FIE*T�R BGBdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB ���

� Bvs �C�OFZ^LM ��R �cH3T BdB`BdB`BGBdB`BdBdB`BdB`BdBdB`BGBdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB ���
� B 
 �hENbNH3TLPSRWUW^LbgR �cH3TXJ_ENP�JLHCTLTLt*ENP BdB`BdBdB`BGBdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB ���

� B 
 BDA �<E*PiRpU �VbNENP BGBdB`BdBdB`BdB`BdBdB`BGBdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB ���
� B 
 B � �<E*P%�CENUoRpE � BGBdB`BdBdB`BdB`BdBdB`BGBdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB ���
� B 
 B � �<E*PhHCr��SE*RWPhb��3MOHCU��OFItgRpU��O]�^LENP BdB`BGBdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB ��


� B 
 B � BDA ��� �3MOnCHCU��DRp[LFjE�JLE��������	��

������
kJ_EdU��z\CHCT�� BdB`BdBdB`BdB`BdBdBdBdB ��

� B 
 B � B � �<E*PhY©�3USR��cb*^LMcE*PitNMcE*b*RWUWHCFS�3nCTLtgR �O]�^_ENP B`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB ��

� B 
 B � B � �<E*P��SE*RpP BdB`BdB`BdBdB`BGBdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB ���
� B 
 B � Bvs ���vtNT_ENUWn��cEQRpU��3TLP �CENUSPWE`FÅ�3T_]�^¬�3T�RpE BdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB � x

� B 
 Bvs �<E*PhFZ^LHCTLP BGBdB`BdBdB`BdB`BdBdB`BGBdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB � e
( ���D: ��>1� 848 ���'� 8 �_$'���%�X. � : #1�����%�4��.1��&��N��$'& 6��<6
� BDA � ��t*b�[LENMOMcE9J��vtNT_ENUWn��cEGJLENP �SE*RWP B`BdB`BdBdB`BGBdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB�A ���

� BDACBDA � T_ENUWn��cE9PWH3^LP��D���3bNE*T�RWE��V^;�SEgR BdB`BGBdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB�A ���
� BDACB � �[�;UStNY%HCTLPWEGJL^Xb��VMcHCU¶�cFjK*RpUSE BdB`BGBdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB�A ���
� BDACB � ~�HCUWUSENb*R��cHCT_P�Y%HC^LUiM � q ^¬�ORWE9J��vtNTLE*UWn��OE B`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB�A ���
� BDACBvs  ��Vb*RpE*^LUWPhJLEGb*HCUWUSENb*R��cHCT B`BdBdB`BGBdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB�A ���

� B � � ��t*b�[LENMOMcE9USENM ��R � �3E9J��vtNTLE*UWn��OEdJ_ENP��SE*RWP B`BGBdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB�ACA �
� B � BDA 
�t*RW[LH!J_E B`BGBdB`BdBdB`BdB`BdBdB`BGBdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB�ACA �

� B � BOACBDA �<HVRpPiJLEGJLHCT_TLtNE*P BdBdB`BGBdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB�ACA �
� B � B � �!tNMOENb*R��cHCT B`BGBdB`BdBdB`BdB`BdBdB`BGBdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB�ACA �

� B � B � BDA �!tNMOENb*R��cHCT�J_ENP�YL[LH3RWHCTLP BGBdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB�ACA3A
� B � B � B � �!tNMOENb*R��cHCT�J_ENP �SE*RpPhEgRaJ_ENPht
�3tNTLE*FIE*T�RWP BdB`BGBdB`BdBdB`BdB`BdBdBdBdB�ACA �

� B � B � �lT©�3MD\�PWE B`BGBdB`BdBdB`BdB`BdBdB`BGBdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB�ACANs
� B � B � BDA ~�HCUWUSENb*R��cHCT_PiJLtNY%ENTLJ¬�3T�RpENPaJLE�� BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB�ACA �
� B � B � B � ���vtNb�[_ENMcMOE9UWE*M �VR�� �CE9J���t*TLENUSn��cEGJLE*P �SEgRpP BdB`BGBdB`BdBdB`BdB`BdBdBdBdB�A � A

� B � Bvs � USUWE*^LUWPhPS\�PoRptNFS�VR��c]�^LENP B`BdBdB`BGBdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB�A � s
� B � B�sLBDA � USUWE*^LUWPhPS\�PoRptNFS�VR��c]�^LENP�M �OtNE*Ph� M ��t*b�[LENMOMcE9J��vtNT_ENUWn��cEGJLENPhYL[_H3RpHCT_P B�A � s
� B � B�sLB � � USUWE*^LUWPhPS\�PoRptNFS�VR��c]�^LENP�JL^LE*Pl�;M �ZPWtNMOENbgR �cH3TXJ_ENP�YL[LH3RWHCTLP BdBdBdBdB�A ��

� B � B�sLB � � USUWE*^LUWPhPS\�PoRptNFS�VR��c]�^LENP�JL^LE*Pl�;M �ZPWtNMOENbgR �cH3TXJ_ENP�t
�Ct*TLENFjENT�RWP BdBdB�A � e
� B � B�sLBvs � USUWE*^LUWPhPS\�PoRptNFS�VR��c]�^LENP�JL^LE*Pä�V^ � JLt*Y+E*TLJ©�3TLb*ENP�UWt*P��cJ_^LENMOMcENPiE*T � B�A ��

� B � B�sLB 
 
QtNU¶�O��b³�VR �OHCT�ENTX^_R��cM �OP �3T�R�JLENP�t
�3tNTLE*FIE*T�RWP"!$# %'&�%)(+*}�SE*R BdBdBdB�A � x

� B � B 
 ��t*PW^LMDR �VRWP BGBdB`BdBdB`BdB`BdBdB`BGBdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB�Azs �
� B � B � ,�
-�
.-�/�	����0 BGBdB`BdBdB`BdB`BdBdB`BGBdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB�Azs �
� B � B x ~�HCTLbNMO^LP��OHCT BGBdB`BdBdB`BdB`BdBdB`BGBdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB�Azs �
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sLBDA f T�RpUSH!JL^_b*R �OHCT B`BdB`BGBdB`BdBdB`BdB`BdBdB`BGBdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB�Azs �
sLB � �lT¬�3MO\�PWE BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdB`BGBdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB�Azs �

sLB � BDA � �jb³�3b³�DRptGJLEGUWE*bNHCTLPoRpUS^Lb*R��cHCTXE*RhJ�� �cJ_ENT�R �D��b��VR��cHCT JLE*P��SE*RpP BdBdB`BdB`BdBdBdBdB�Azs ��



sLB � B � ��t*PWHCMO^_R �OHCT�ENTXtNTLE*UWn��OE BdB`BdBdB`BGBdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB�AzsCe
sLB � B � ���vtNb�[_ENMcMOE9UWE*M �VR�� �CE9J���t*TLENUSn��cEGJLE*P �SEgRpP BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB�AzsCe

sLB � ~�HCUSUWENbgR �OHCTLP B`BdB`BGBdB`BdBdB`BdB`BdBdB`BGBdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB�A 
�

sLBvs 
Qt*U��D��b��VR��cHCT_P B`BdB`BGBdB`BdBdB`BdB`BdBdB`BGBdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB�A 
�

sLB 
 
Qt*U��D��b��VR��cHCT_P|���CENbdJLE*Pat �CtNT_ENFjENT�RpP ! * �SE*R BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB�A 
�

sLB � f TLb*ENUSR��ORW^LJLENPhPo\!PoRpt*FÅ�VR��c]�^LE*P B`BdB`BdBdB`BGBdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB�A ���

sLB � BDA f TLbNE*USR �DRp^LJ_ENPhPS\�PSRWtNFS�VR �O]�^LENP�PW^LUhM ��t*b�[LENMOMcE9J��vtNTLE*UWn��OEGJLENP��SE*RWP B`BdB`BdBdBdBdB�A ���
sLB � B � f TLbNE*USR �DRp^LJ_ENP Po\!PoRpt*FÅ�VR��c]�^LE*P PW^LU2McE*P1q7�3bgRpE*^LUWP J_E�JLt*nCU �3J¬�VR �OHCT JLEyM �hUWt*PWHCMO^_R �OHCT A ���
sLB � B � �l^_RWUWENP��OTLbNE*USR �DRp^LJ_ENP B`BdB`BdBdB`BGBdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB�A � x

sLB � B � BDA � USUWE*^LUWPhPW^_U�M �;JLt*RWENUWFÔ�cT¬�VR �OHCT�JLE*PaYLM �VRpE³�3^ � B`BdBdB`BdB`BdBdBdBdB�A � x
sLB � B � B � �3E*RpPhFS�3TL]�^©�3T�RWP BdBdB`BGBdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB�A � x

sLB x ,�
-�
.-�/�	����0 BdB`BdB`BGBdB`BdBdB`BdB`BdBdB`BGBdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB�A'x�A
sLB�e ~�HCTLb*Mc^LP¶�cHCT BdB`BdB`BGBdB`BdBdB`BdB`BdBdB`BGBdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB�A'x�A
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 BDA f T�RpUSH!JL^_b*R �OHCT B`BdB`BGBdB`BdBdB`BdB`BdBdB`BGBdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB�A'x �


 BDACBDA �<HVRhJLEGJLHCTLTLt*ENP BdBdB`BdB`BdBdB`BGBdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB�A'x �

 BOA3BOACBDA ~�HCTLJ¬�DR �cH3TLPkJLEGJLt*bNMcE*TLb�[LE*FIE*T�R BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB�A'x3x

 BOA3BOACB � ~�U��ORWKNUSENPhJLEG]�^©�3M �DRptQJ_ENP�JLHCTLTLt*ENP BdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB�A'xVe


 BDACB � �2U����ORWENFjENT�RpPiJLE*PaJ_HCTLTLt*ENP�E*RhJLEGM �;P¶�cFZ^LM �VR �OHCT BdB`BGBdB`BdBdB`BdB`BdBdBdBdB�A'xVe

 BOA3B � BDA �2U����ORWENFjENT�RpPiJLE*P �SEgRpPhE*RhJ_EdM ��t*TLENUSn��cEQRWU �3T_P �CE*UWPSE FS�3TL]�^©�3T�RpE BdBdB�A'xVe

 BOA3B � B � ~�HCUWUSENb*R��cHCT_PiJLEGM �;P��OFZ^LM ��R �cH3T B`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB�A'x �


 BDACB � w�UW^¬�DRpPiJLE9q HCT_J B`BdBdB`BdB`BdBdB`BGBdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB�A,e �

 BOA3B � BDA w�UW^¬�DRiJLE9q HCTLJ " ~ � B`BGBdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB�A,e �

 BOA3B � B � w�UW^¬�DRiJLE9q HCTLJXJL^XFIH�JLK*McEQPoR �3TLJ¬�3UWJ BdB`BGBdB`BdBdB`BdB`BdBdBdBdB�A,e �

 BOA3B � B � �Gt*TLtNU��VR �OHCT�JL^XrLUW^¬�DRhJLE9q HCTLJ B`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB�A,e 


 BOA3B � Bvs 
QtNU¶�O��b³�VR �OHCTg���CE*b`JLE*Pht
�Ct*TLENFjENT�RWP
	 # % & % ( *}�SE*RpP B`BdB`BdBdBdBdB�A,e 


 BOA3B � B 
 � HC^LrLMOE9bNHCFjY_R �3nCE BdB`BGBdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB�A,e �

 BOA3B � B � �����CEN^_UWP�McHC^LUSJLENP BdBdB`BGBdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB�A,eCx


 B � �hENb�[LE*UWb�[LE`JLEGMcENY!RpH�]�^¬�3UW��P BdB`BdB`BdBdB`BGBdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB�A,e �

 B � BDA �C�cnCT¬�3M BdB`BGBdB`BdBdB`BdB`BdBdB`BGBdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB�A,e �

 B � B � �!tNMOENb*R��cHCT B`BGBdB`BdBdB`BdB`BdBdB`BGBdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB�A ���


 B � B � BDA ��RpU��VRpt*n��cE B`BdB`BdBdB`BGBdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB�A ���

 B � B � B � �!tNMOENb*R��cHCT�J_ENP�t
�Ct*TLENFjENT�RWP B`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB�A � A

 B � B � B � � PoR �OFÅ�VR��cHCT JL^�r_UW^¬�DRhJLE9q HCTLJ " ~ � BdB`BGBdB`BdBdB`BdB`BdBdBdBdB�A � s

 B � B � Bvs � Y!R �cFÔ�cP��VR �OHCT B`BdBdB`BGBdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB�A ��


 B � B � B 
 
QtNU¶�O��b³�VR �OHCTLP B`BdBdB`BGBdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB�A � e

 B � B � B � ~�HCUWUSENb*R��cHCT Y%HC^LUiM � P¶�cFZ^_M �VR��cHCTIJLENP �SE*RWP�J_Edr¬�3P {
� B`BdB`BdBdBdBdB�A �3�

 B � B � B x wt�cM �3T BdBdB`BdB`BdBdB`BGBdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB�A �3�


 B � B � f TLbNE*USR �DRp^LJ_ENPhPS\�PSRWtNFS�VR �O]�^LENP BdB`BGBdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB ��� s

 B � Bvs ��t*PW^LMDR �VRWP BGBdB`BdBdB`BdB`BdBdB`BGBdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB ����



 B � �hENb�[LE*UWb�[LE`JL^ Y©�3USRWENT©�r�cUWE9PS^LY%ENUWPo\�FItgRpU��O]�^LE`J_^�]�^©�3US� RpH3Y BGBdB`BdBdB`BdB`BdBdBdBdB ��� x

 B � BDA �C�cnCT¬�3M BdB`BGBdB`BdBdB`BdB`BdBdB`BGBdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB ��� x

 B � B � � R��c]�^LEgR �3nCEGJLE*P��SE*RpPhJLEGP�� �3EN^LU�McH3^LUWJLE BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB ��� e


 B � B � BDA ��� �3MOnCHCU��DRp[LFjE���� f � B`BGBdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB ���3�

 B � B � B � � RW^LJLEGJLE9R �VnCn/�3r¬�OM �DRpt BGBdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB � Aze

 B � B � B � ~�HCUWUSENb*R��cHCT_PiJLEGP ���CE*^LU BdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB ��� A

s
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 B � B � �!tNMOENb*R��cHCT JLE*Pht
�Ct*TLENFjENT�RWP BdBdB`BGBdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB ��� A

 B � Bvs f TLbNE*USR �DRp^LJ_ENPhPS\�PSRWtNFS�VR �O]�^LENP BdB`BGBdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB ��� s

 B � B 
 ��t*PW^LMDR �VRWP BGBdB`BdBdB`BdB`BdBdB`BGBdB`BdB`BdBdB`BdB`BGBdB`BdBdB`BdB`BdBdBdBdB ���V�
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�3E9PWH3^L[©���DRpEQRpH3^_RiJ�� �3r%HCUWJ�USENFjENUWbA�cE*Uiw�ENUST©�3USJ � � �aMcFS�3nCTLEQEgR �G^!\��"HCUWFjPWE*U��LJ��cUWE*b*RWEN^LUSPiPW^Lb��
b*ENPWP¶�Oq P JL^O���3r%HCU��VRpH��OUWE}JLEkM � �ib*bNtNMOtNU��VRpE*^LUL���cTLt³���cUSE	�'JLEiFX� ���3H��cUY�3bNb*^LE³�OMcM �C�V^;PWE³�OT;JLEkb*EiYLUWE*PSR �On��cE*^ �
M �3r+H3U �VRWH��cUSE B �3EdUSENFjENUSb³�cE9t*n/�3MOENFjENT�R �G^!\
��H3UWFjPWENUiJ�� ���CH��cUiYLUStNP��OJLtGFIH3TZ�S^_US\�JLE9RW[LKNPSE B

�3EiUWE*FIE*UWbA�cE �9tNU��3UWJj���,�SH3R E*R � [��cM �OYLY%Ei�!b�[��yENFjM �cT_n9J�� ���3H��cUL�VbNbNE*Y_RptiJ_EiU �3YLY%HCUoRpENU�bNENP RWU ���r�3^ �
JLEQRW[LKNPSE B 
XENUWbA��tNn��3McE*FIE*T�Rk�x�lr%JLENMO[©�3� � �SHC^©�VJ¬��EgR �<�OHCUWn��cH ~�[¬� �3USENMOM �?Y+H3^LUkMcE*^LU�Y¬�3USR��cb³�OY©�VR��cHCT �
FjHCT �S^LUS\�JLE9Rp[LK*PWE B

�_� ���cFjENU����cPQUSENFjENUSb³�cE*U �3E��3TF�  �U �3T�
NH��OP �GU¶� �r�	�	�+FIH3T J��cUWE*b*RWEN^LUGJLE;Rp[_KNPWE B ~�Ejq ^_Rd^LT YLM ���cP¶�cUlJ_E
RWU ���r���cMOMcENU~� �3ENb�RpH���Y%ENTLJ¬�3T�R�b*ENP�RpUWH��cP��3TLTLt*ENP B �_� ���X���OTLP���YL^IYLUWHV�LRpE*UyJLEiRWHCT PSENTLP}YL[�\�P��c]�^LE��_JLEhRpH3T
E � Y%tNU¶�cE*TLbNEdE*R�JLE9R �;U¶�cnC^LE*^LU B �3EGRN��E*T�PSENU����/McHCT_n3RpE*FIYLPiUSENb*HCTLT©���OPWP��3T�R B

�3E��3HC^LJLU����cP�USENFjENUSb³�cE*UIMOENP�FjENF rLUWE*P JL^ nCUSHC^LY%E �$# �3^����ä� Y_UWtNPSENT�R Y%ENTLJ©�VT�R�FIE*PIRpUSH��cP
�3T_TLtNE*PZJLE RW[LKNPSE �� �MOHCU�� �3T w�E��V^LJLE*RSRpE��~���3^LUSENT�R � ^��LH3R��~
��cb�[LE*M ��� ��USt	�?
,�3UW�"uaH3[LMOq E*McJ��2~�[LU¶�cP��
RWHCYL[LE � b�[©�VTLJLH��L��RpE �CE'
�^©�VT������ � �cE*UWUWE � t*RWUWH(��� � �VRpU¶�cb*E 
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&­i]gfo3p�p�i('tqrqriap�g	Y:k�Y~|5b`jfp�Y	m �)'xY¤k�Yfq4¡ Y\[&q�Yfq [�s�p*'tp��3mrjfk+'xYfp([�gfmrs�g,'�ia| � o3s�m�s�p�Y~iap�ia|Dª0q Yh�.i-'xq&izp�['tp�[rY	mI�3Y	p�'xm�k�Yfq�¡ Yf[rq�k�iap$q¥|�bdjf[7i�[:y�p�ia|�_©��|x|xY>|�bdY	qI[¥kwb`ias$[&iap([ � |xs$q~|xoamrqr��s�Yvg	Y	|ts+'D²¢g#',g	o3} � o3m [rY]k�Yfq

� izm [�'tg	s�|tY	q�p�oap>k$jf[&Yfgf[&ia{�|xYfq	��Yfp�[rm&i-.xp�iap([,ia|to3mrq°k$Y�|5b`jfp�Y	m �)'xY�[rm&iap$q �3Yfmrq Y�}:iap���s�iap([rYa_���p¥�.i('t[	�$gabdY	qI[
|5b`jfg7��Y	|t|xY~m Y	|xiz[�'D�3Y~k�b`jfp�Y	m �)'xY:k�Y	q
¡ Y\[&q���s+'/'x} � o3mI[&YhmrjfY	|x|tY	}hY	p([�k�iap�q�s�p$Y¥iap�ia|Dª�qrY�gfo3} � iam&iap([�|xYfq
k�oap�p�j	Yfq0'tqrqrs$Y	q�k$sJk�j\[&Y	g\[&Yfs�m��9k�Y	q�k�o3p$p�j	Yfq�q1't}�s�|tj	Y	qf_2&�b�iO�ziap([7ia�aY:k�Yhk�j\[&Y	m }3'tp�Y	m<k+'tmrYfgf[&Yf}:Yfp([
gfYf[r[rY¥j	g7��Yf|x|tY¥Y	q [¤k$Y¥k+'x}4'xp�s�Yfm�|�bdY	m mrYfs�m�q ª�qI[&j	}:iz[1'x��s�Y � iam�gfo3} � Yfp�q&iz[1'xo3pJk�Y¥{+'�i-'xq�i�¯�Yfgf[7izp�[¤k$Y
�.i��fo3p5'xk$Y	p([�'t��s$Y¥|xY	q�k�o3p�p�jfY	q�Y\[¤|�ivq�'x}�s�|xiz[�'to3pw_ >6Y � |ts�q	� g	Y\[r[&Y¥}hjf[r��o�k�Y � Y	mr}hYf[�k�Y��3jfm1'ty�Y	m�|�i
��s�ia|6't[rj:k�Y~|�bdj	g7��Yf|x|xY~ia{�q o3|xs�Y:kwbdj	p�Yfmr�)'tY~k�Yfq
¡ Yf[&qf_�ÂMY�g7��i � 't[rmrY:Y	q [�g	o3} � oaqrj~k$Y�k�Y	s�± � izm [�'tY	qf�*|�i
� m Y	}4'x�fmrY�k�jfg	m1'D[,|�i�k�jf[rY	m }3'tp�iz[�'to3p¥k�Y<|�bdj	g7�$Y	|x|tY<ia{�q o3|xs�Y<kwbdj	p$Y	mr�('xY<k�Y	q¬¡ Yf[rq
Y\[,|�i�k�Yfs0±7'x�	}hY�k�j	gfm1't[
|xi�k�jf[rY	mr}4'xp�iz[�'to3p¥k�Y<|�bdj	g7��Yf|x|tY�mrY	|xiz[�'D�3Y�Y\[4qro3p>Y	m mrY	s$m
izqrqro�g#'tj	Yz_
839#: ;=<?>A@CBEDGF�F,DIH*<?>AJEDLKNMPO�DQHEDAR=S�DLT"R

&�b`jfp�Y	m �)'xY�}hY	q s�mrjfY�k�Y	q ¡ Y\[&q�k�izp�q�|xY�g	ia|xoam1'x}h�f[rmrY,Y	qI[4k+'xqI[&o3m k�s�Y � izm°k�Y	q�Y\¯�Y\[&q4k�Y�m j � o3p�q Y / k�s
k�j\[&Yfgf[&Yfs�m	�(|tYM{�m s+'t[*k�Y�|�bds�mriap+'xs$}]��|tY	q�'tp�[rY	mriagf[1'xo3p�q q � Y	g\[7iz[rm1'xgfY	q�Y\[ � iam¬k$Y	q�Yf¯WYf[rq�k�Y°m Y	g	oap�[rmrs�g\[�'to3p
Y\[~k�Y>mrjfqro3|ts$[�'to3pw_C&®Yfq:gfo3mrm Y	gf[1'xo3p$qhk�b`jfg7��Y	|t|xY>kwb`jfp�Y	m �)'xY>k�Yfq�¡ Y\[&qVU.j	�3ia|xYf}:Yfp�[hi ��� Yf|xjfYXW3�x6 � o3s�m&ZY >�8\[b2O>31`:(]X^�4.)BEH> &`_ o3p([ � o3s�m�o3{�¡ Y	gf[1't�,k�Y¥gfo3mrm�'x�3Yfm�g	YfqhY\¯�Y\[&q¤Yf[¤k$Y¥m&ia}hY	p�Yfm�|�bdj	p$Y	mr�('xY�k�sv¡ Y\[
g	ia|xo3m�'x}hjf[rm1'x��s�Y��>|5b`jfp�Y	m �)'xY�k�s¥¡ Yf[�k�Y � iamI[�'xgfs�|xYfq	_2a,p9¡ Yf[�k�Y � iamI[�'tg	s�|tY	q�Y	qI[�k$jfy�p+'@g	oa}:}hY�jf[&iap([
|5b`Yfp�qrYf}�{�|xY~k�Y	q � izm [�'tg	s�|tY	qb'xqrq s�Y	q�k$Y	q � iamI[&o3p$qc'xp+'D[�'xias0±lqrY¥m Yf[rmro3s$�ziap([�k�iap�q�|tY�}3df}:Y:g	Á3p$Y���s�Y
|tY�¡ Y\[~g	ia|xo3m�'x}hjf[rm1'x��s�Yz_�&�bdj	p�Yfmr�)'tY]k�sK¡ Yf[~ias p+'D�3Y	ias k�Yfq � izm [�'tg	s�|tY	q¤Y	qI[�k�oap�p�j	Y � iamh|�iS�«o3mr}�s�|xY
q s+'t�ziap([&Yfe

gihkj Æ�lm�n lpo gPq n lm�n lZr�sutNv g�w r�syx�z�x�{At| m}n l r�syx g q n lm�n l x�z�t1~Ar�syx g q n lm}n l x1z+t U C0_ Ã _
o(��e� gPq n l r�sut�� q}�<|�bdj	p � mr�)' � } � qrs�m j � k�s~¡ � �O_w��|t| �c� q��<o3{�� � p�s ��� plq o3}h}~iap��6|�bdj	p � mr�)' � k � q\�ro3s�m qq � �&mroas$�ziap��6��|5b�'tp��rj	m�' � s$m°k�s>g	Á3p � k � m � g	oap�q��rmrs�g���'xoap]k � �&i('x|t| ��s _� giw r�sXx�z�x1{At�� q}��|�iMgfo3p��&m1't{�s��1'xo3p<��|�bdj	p � mr�(' � } � q s�mrj � k$s°¡ � � � mro�� � p�iap���k � |�bdjf�aj	p � } � p�� q o3s�q ²

¡rizg � p��	��k$s]{�m s+'6�,k � |�bds�mriap+'xs$} � �,k � |�bdj	| � g��&mroap+'x��s � ��k � |�b � } � 'x| � } � p���k+�]ias0±>gfmro)'tq � } � p��rq� mrj	gfj	k � p��&q � �,k � qA'xp�� � m&izg,��'to3p�q � m o(�&oap0² iap��1' � m o(�&o3p9izk�k+'6�1'xo3p$p � |t| � qf_� | m�n l r�s�t�� q��°| � � � m } � k � mrj � oap�q � k$s�gOia|to3m1't}:���&m � _�Â � � � mr} ��� q��G'tp$�«j	m�' � s�mM��|�bds�p+'6�rj6��gOias�q �k � |5b`jfp � m �)' � � � mrk$s � k�izp�q
| � q,mrjf�)'xo3p$q,p$o3p0²?'tp�q��rmrs�} � p��rj � q � p��&m � | � q,}:o�k�s�| � q � �
k � |�i¤p�o3p0²
gfo3} � � p�q&i-�1'xo3p9k�s9g	ia|xo3m�'x}h�,�rm � _�
~Ar�syx g x1z+t0� q��:|�i��«m&iag���'to3p�k � |�bdj	p � mr�)' � k � q � iam}��'xgfs�| � q�q � �&m o3s$�ziap��hk�iap�q¤| � gfÁ3p � k � m � ²gfo3p�q}�&mrs$g,��'to3p¥k�j � o3q j �
� ¯ � g,��'D� � } � p��,��|�b�'xp��&jfm1' � s�m@k � g � }4d	} � gfÁ3p � _+&®o3mrq ��swb`s$p � � iam��1'xgfs�| ���|5b�'tp��&j	m�' � s�m6k�sKgfÁ3p � 'xp�� � m&iz�)'6�6iO� � g¤| � gOia|to3m1't}:���&m � ��s�p � �«m&izg,��'to3p�k � q o3pSj	p � mr�(' � � � s��<q ��rmro3s0� � m � p¥k � ��o3mrq�k$s¥g	Á3p � |xo3m qMk�s¥k�j\� � |xo ��� � } � p���k � |�i�� � mr{ ��� �G'xp(� � mrq � } � p��O_�Â � � � m } �� q��/'xp$�«jfm1' � s�mc�<|�bds�p+'��&j4q1't�3p+'ty�iap��c��s � | �A� s0±hkwbdj	p � mr�)' � q � �.i('�� � m1'tp�g#' � ia| � } � p���k � |�b�'xp��&jfm1' � s�m� � m q
|5b � ±7�rj	m�' � s$m�k�s]gfÁ3p � _

� �}�x�}� � -,#�D+�*C�# %<+.),%)�������O#&-/� #��.)���#��
&C�`jfp � m �)' � q o3s�q ²t¡riag � p�� � ias~¡ � �fU.j	�3ia| � } � p���i ��� � |xj � & G���JI>�8 &`_ � q}�<|�i~gfo3p��&m�'x{�s��1'xo3pK��|%�`jfp � m �)' �} � q s�mrj � k�sM¡ � � � mro�� � p�iap��*k � |%�`j\�3jfp � } � p�� qro3s�q ²t¡riag � p���U%g 0 n _ ��k � q2'xp�� � m&izg,��'to3p�q � m o(�&oap0² iap��1' � m o(�&o3p
P}�gX��!T�b TkU1b j�[�XeU1b`VYb`hes5fIT5fIV�� s�]�T�X�b�U�b���oBTkU fIT o3ac]`b`V�j�hildTkU¡ ;oiVd[�XeUkn�¢qa�[�XeUkn�o$£i[�b`[^XeU�nd}d}Y}¥¤ T�b<ldag]`sko3[^XeU1T�fIh.j�a�lY[^]`Vd_�m�b`]�T
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6 # �2� � 7 � 7 (�� � ��� � ��� ��� 7 � � � � ��� � � � ����� � ! 8�� � � � � � � � ��� � � ��! � ��� � ��� ��� �98�� 7 b � � � � � � � b ���
� # 7 � � � � � � �97 � � ,�6 #-� & � � � 7V�)� �;�98�� 7 b �1# � � � � � � �;7 � � � � � � b !"� � � �!� � � �'� � � 7V� � � � �87 � 7 � � � � � � h � � � �97 � ���� �t! � � �97 ��� ����� �98 � ��� � ���
� � ��� � � � !�!"� � � � X !�� ! �F������� Q�;@?�: W�� Q�;HP !@6 R :	��;�Q 6 P ! X O � 
%,OX � ��� � ��� � 7(� ( ���� � � � �2e � 7 � � � �Z� � � � � � �>� � ����� � ��� ��� 7 ��� � � � ��� � � � ����� ����� � � � � ��� 7 ��� � � � � � � � � � � b � � 7 � � � �� ��� �0� 7�� ��� � � ��� �),2� ��� � � � � �,��� � � 7�� � �+����� �98 � � � � � � � � � b ! � 7V� �;7 � ��� 7 � � � 7 � ��� � � ��
 � � � 7 ��h � � 7 � ��� �:���� ��b � ��� �87��>`!� � ����� � � 7 � � � 7 � ��� � � � � � 1 � � � 7 ��h � � 7 � ��� �a: � 7 � � � � � �87V�Z`'� � � � , � ��� � � � � � ��� �� 7
� � � �"� ��� 7V� �;: � �a��� � � 7 � � � 7 � ��� � � �
� � � � � � � � � � � � �0� � � ��� � � �!� � ��� � !�! � � � � � � � ��� � ��� � ��� �7 ��h � � 7 � ��� ��: N ,�+\G�, � e � ��� �'# � ��� ��� � � ��� � �a� � � � 7
�-� ��� � � � � � ���2U � � ����� � � 7V` � ����� � 7�� � � � �C� � 7 � � �� � 7 ��� 8�� 7�� 7V� ! � � � � � � ��� ��� � �!� � � � � ��� X����o, � �q��� � � � � � � � � � � � ��� � e � �Z� � 7 � � h � � � �87 � � �98 � ��� � �� � � � � ! � � 7 � ��� �7: G�.;, 6��We �F��� � K , KFL � ��� 8 � � � 
#� � � � � �&�����	� 7 � � � 7 (�� �87 � ������� � � h � � � �87 � � �98 � ��� � ���� �W��� � � ! ����� ����� � � ��� � ��� � � � � � 7�� � � � �87 � � , 6 # � ���2� � � � �+�87 � � � � ������� ! � � ��7 � � 7 � � � � ��� �!���*���
� ��� � 7 � � � 7 (�� �97 � ��� � � �Z� � � ��� 7
���;7 � � � � � � � � �a: � � � � � � �;7 � �98�� 7 b ��� � � � � � b , 6 #)��� � � � 7��-� ����� �
� � � e � � �+�97 � ���$# � � ��� � ! � � ��� � � � � � ��� ��� �7� � � � � � �����ih � � � �97 � � ��� ��� �v� ! ����� ��� � � � ��� � ��� � � � �
� 7V� � � �+�87 � � � ��� � � e �F��� � K , KFL � � � ( � �Y: � � ���98 � 
%,0X � ��� � ��� � � � 7
�-� ��� � !�� � � � � � � �;7 ���k:'� # �)� � � � � � �� � � � � � ��� � ����� �87 � � ����� � � � � ��� [ � � � � � 7 ��� ( � ����� ,�6 # � � � � [ ��� �#�'�-� � � ! �'�-� � � � � �97 � 7 � � � � � � 7V� � � � � � ���� � � ��� � e � �Z� ��� � U � � �>� � � �Q!.� � � ��� � � 7 � � ��� � � e �F��� � K , KFL � ��� ( � ��: � ��� 7�� � 
 U ��� � � � � � � �+� ��� �7 � �98 � � � �F,
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6 � � � � � � � �+� � � � 7 � � � ���!�-� ��( � ��� � ��� � �87 � 7 � � � � � � 7V� � � � ��� � ��� �"! 8�� � � ��� ��� � ����� � � � � � � ���

��� � � � ��� 7��>`!� � � � ��� � � � � , � e � ��� ! ��� � � 7 � h �;7 � � � ��� � � � ! � � �;7 � � � �)� � � �����Z! 8�� � � ��������� 7
� � � � �� � ��� � # � � ����� � � � ��� 7��>`!� � ��� ( �F���98�� ���2U 7 � ��� � � � � ����� �;7 � � ��� � � �
� �98 � � � � � ��� ! ��� � � ��� � # 7 � � � �+�87 � ���� � � � � � �+: � � h � 7 ��! ����� ������! 8�� � � ��� � ��� � � � ��b � � ! �F��� �����$! 8�� � � ���$: � # �)� � � �), 6 � � � � � � ���+� �;7 ��� 7
��( � ��� � �)� � � ��� �g! 8�� � � ���7:$� # �)� � � � ��� � P , # . !�� � �qh �;7 ( ��� � � �;! ����� ��� �g! 8�� � � ��� � � � � � � �0b , 6��e �F��� � K , K G � � � � � � � � � � � ��� ��� 7�&'� � ��� � � � � !.�����i!"� � ��� I
�J ,	X ��!.����� � � � U�� � ��� ����� �2�F� ��� � � � � �
� [ � � � � �;! 8�� � � � � � � � � � �SU������	��� � � ��� ! � � ����� � � � � ! � � � �����2� �)� 7 � � � 7 (�� �97 � ����� � � ��� � � � � � �!���)��� ��%��� ��� � ��� � � � [ � � � � � ! 8�� � � � :�� # �)� � � � � � � 7 � e ����� � K , K R

%, � 7 ��� 7 U � � � 7c&d� � ��� � ����� � � � ��� � � � � � ���+�
��( � ��� � �)� � � �����o! 8�� � � ��� � � � � � � �0b � � �����o! 8�� � � ���o: � # �)� � � � !"� � � �!� � �g! � � �97 � �!��� � � � � � � � � ��b7�� !.� � h � � �97 � ��� ����� ���F��� � � �97 � ����� � !.����� � � � ���)��� � � �v� ,
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 U7 � � � ������[�� � � �+� ������� � � �v� ��������� 
 � � �)� � � � ��� � � �v� �jK������ 
%, * � ��� � � � � � 7 � � � ��� � � � ���EU ��� � � � � � ���+�� � � ��� N , K . !�� � � ��� � ��� � � � ��� � � � � � � �+� � � ��7 � � � � 7 � ��� � N , � . !�� � � ( � �g! ����� ��������� � �"! X$# � �
N , # . ! ����� �����n��� � �p: � # �C� � � ��,�X � � � � � 7(�+�97 � ��� � � � � � �97 � 7 � � ��� ��� �>� � � ��� � ��� � � [ � �-��� �+�97V� � ��� ,�m � ������ � � � � # 7 ��� 7 � �+�97 � � �$# � ��� �2� ��� � � � �!���&� � !.����� � � � ����� � � � � 7 � � � �!��� � � !�� � �����'� # ��� � � � � � ! ������� ��� ��,6�� � 7�&'� � ��� � � ��� � � ������� � � � � � � �+� � ��( � ��� � ��� � ����� � ���F� ! ��� ��� ��� � # 7 � � � � �87 � � ��� � � � � �FUj! ����� ��� �! 8�� � � ��� � ��� � � � ��b � � �����Z! 8�� � � ���W:*� # �)� � � � U � � � ��� � +�, K . ! ����� ����� ��� � � � ��� � � � ��b ,tX � � � & � �� � � 7 � � � � ! � �!�-� ��� �Z� � �!��� � � ��* : � ��� � 7c&d� � ��� � � � � ��� � � � � � 7 (�� � �87 � � � � � � �>! 8�� � � ��� � ��� � � � ��b� � ! 8�� � � ���": � # �)� � � �),7! ����� ��� � ��� � � ��� � �"��� � � � � � � ��� � � � � � 7 � � 7 � � � ������[ � � ���+� U � � � 7�&'� � ��� � � ��� �� 7V��7 � � 7 � � � � +�, G�.�
%,0m � � � � � � �98 �EU�! �F��� ����� ��� � �p: � # �)� � � � U�� � � 7�&'� � ��� � � ��� � ( � � ��� ��� !�!�� � � �F� � �����
� � G�, L .�
 � � � ����� ��� � b !�� 7 � � �87 � � � � � � �;7 � � � � � �)�$# �q�'�-�,� ����� ��� � , ! �.� � � �$# � � ��� � � !�� � � �'� � ��� � � � � � �� � � � & � � 7�� ! ��� ��� � � ��� � ��*�:&����� � � � 7(�+�97 � ���j!�� � �Yh �;7 ( ��� ��U � �;7 � � � ��� ��� � !�! � � � U0! ����� ��� � � � ��� � � �� � � � � 7�� � � �+�87 � � � � � 7 � e ����� � K , K � 
 ,0X ��� � � � 7(�+�97 � ��� � � � � � �97 � 7 � � ��� ��� �Z� � � ��� � ��� � � [ � ����� �+�87�� � ��� ,
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� � ��� � � � , * � � � � � � � ��� � �	� 7�� 7 � �;7 � ��� � � �#�'��� �F( � � � � ��! � �#� ��� � � � � [ ��� 7 ��� � !.����� � � � �)- +CR L/. ,



�9��� � ���������	��

������� ������
�� �	
���
 �����	����
���� ����
�������
���
� "!#
$�% 

invariant mass (GeV)
0 20 40 60 80 100 120 140 160 180 200

nu
m

be
r 

of
 e

ve
nt

s

0

5

10

15

20

25

30

35

40

45

invariant mass (GeV)
0 20 40 60 80 100 120 140 160 180 200

nu
m

be
r 

of
 e

ve
nt

s

0

50

100

150

200

250

rtsvukw K , K # �;x &)(6*+,+&{z - *+&).0/F(D1 ;N> ) : )0(6( ; &?/ }�)#,+&�)#/7* ; 1 ; ( 1 ;�-�� E >);�B *+,6.0/F( 3 . - , >); ( 1�.0/�/FE ; ( �87 9*) -FB 5F; � ; *
3 . - , > ) (+& :V-�> )#*+&).0/ �87 1 ,6.0&?* ; � G

 (GeV)TZ p
0 20 40 60 80 100 120 140 160 180 200

 (GeV)TZ p
0 20 40 60 80 100 120 140 160 180 200

S>∆
<

-0.3

-0.25

-0.2

-0.15

-0.1

-0.05

0

0.05

0.1

 (GeV)TZ p
0 20 40 60 80 100 120 140 160 180 200

 (GeV)TZ p
0 20 40 60 80 100 120 140 160 180 200

S>∆
<

-0.3

-0.25

-0.2

-0.15

-0.1

-0.05

0

0.05

0.1

rtsvukw K , K # � x &)(+*+,+&{z - *+&).0/F(L1 ; � � � � ; /  �.0/ B *+&).0/ 1 - ' J 1 -�� . - 1 - ' J 3�5 .0*6.0/ 3 . - , >); ( 1�.0/�/FE ; (�87 9*) -FB65F; � ; * 3 . - , > ) (+& :V-�> )#*+&).0/ �87 1 ,6.0&?* ; � G � ; ( 3 .0&?/7*6(g} ; ,+*6(Y(6.0/ * .)z�* ; / - (�)9} ;�B 1 ; ( E-}$E�/ ;�:<; /7*6(
3�5 .0*6.0/�� " ; * ; * >); ( /F.0&?,6(.) } ;�B 1 ; ( E-}$E�/ ;�:<; / *6( � � " ; *HG
6�� � 7 � � � 7 (�� �87 � � ����� � %�� � � � � 
 � � %�� ��� ! �F��� ��� � �%��� ��� � ��� � � * +t��� � ��� �<� � � � � � � � ��� � �e �F��� � K , LON �)� � � � � ! � � �F�Z�'� � 7 � �+�87 � � ��( � � � � � �)� � � ����� �2�F� ��� � � � � �Y! 8�� � � ��+ ��� ��,;6 # � �98 � �!��� � � � �+�97�� ��$# � ��� ��� 7 � �����#��� � � � �'� � � ��7 � � � �C� � � ����� �%��� ��� � ��� � � * + ��� � � � � !�� � �"h �;7 ( ���Z: ( � � I�J � � � � � �!���

��( � ��� � � �C� � � ����� �2�F� ��� � � � � �o! 8�� � � ��+ ��� � U � �;7 � ���!��� � � � !�� � � ��� � �����q! ����� I�JiK � , � �� � 0 � �
� ���+�97 � �97V� � � ��� ��� ����� 4 � 7�� 7
�-� � ,OX � � � 7�&'� � � � � � � !.� � � ��� � �!� � ��� � � �p: � ��� ��� � � �F� 7 � �+�97 � � � � � 7 � � � �!���� �<(���� 7
� ����h � ��� �"X * � � ��� ��� � � � ! 8�� � � ��+ ��� � : ( � � I�J ,dm � �����$!"� � � � � � � � ��� 7 �!� � � � � � �o: ��� �
� �%��7(�+�97 � ��� � � � � � � # � �98 ��� ���'�$# � ��� ��� 7 � �����#! 8�� � � ��� � � � ��� ���'��� � � ��� � � ��� ��� ,� ��� 7 � � � � �87
� � ��� � [ � �-�2� �+�97V� � � ��� � � ��� �0� 7V� �g: � � � � 7c&d� � ��� � ��� ,7! ������� � � � U � � � 7c&d� � � � � � ��� � � ������ � � ��� ��� ������� � %�� � � � � 
 � � %	� ��� ��( � ��� � � �)� � � ��� � �%��� ��� � ��� � �o= + ��� � � � � � ! � � �F�Z�'� � 7 � �+�97 � ����
� � %�� � � � �

 � � %�� ��� ��( � � � � � �)� � � ����� �%��� ��� � ��� � � = + ��� � � � � ! � � �F�>�!� � 7 � � �p! � �j� ���ph � � � �87 � �� 7 � ���;7 � � � � � 7 � e ����� � K , L + 
%, � ��� � ��� I�J U � � � � � � � � � � � � � � � � � � � !�� � � � ! � �n� � � � � � � � � ��� � ��� ��� � � � �� ����� ����! � ��� � � � : � �7� �C[ � ����� � � � ����� : ��� # N � �� ,



� 
��$�	���$� ����� � � � � ��� 
�����
���
�� ���%�T�$
 ��� ��� 
���� �	
 � 
� !#
��% � � �

 (GeV)TZ  p
0 20 40 60 80 100 120 140 160 180 200

S(
M

C
)>

∆
S(

da
ta

)>
 -

 <
∆

<

-0.2

-0.15

-0.1

-0.05

-0

0.05

0.1

0.15

rtsvukw K , LON � x &)(+*+,+&{z - *+&).0/ 1 ; > )C1 &H| E�, ; / B�; � �
� � ��� � � � � � � � ��� ��� ; /7*+, ;D>); ("1�.0/�/FE ; ( ; * > )C(+& :�-�> )#*+&).0/3 . - ,C1 ; ( E-}$E�/ ;�:<; / *6( � � " ; * � ; /  .0/ B *+&).0/ 1 -2' J 1 - � G ��) > &?9�/ ;<; / 3 .0&?/7*+& >?> E�( ; (6* > ) 3 )#, ) : E�*+,+&)( )#*+&).0/

.)z�* ; / -F; )9} ;�BC>); (DE-}$E�/ ;�:<; /7*6( 3�5 .0*6.0/�� " ; *HG

 (GeV)TZ p
0 20 40 60 80 100 120 140 160 180 200

+
je

t)
γ

S(
∆

∆
S(

Z
+

je
t)

>
 -

  f
it

 to
  

∆
∆

<

-0.2

-0.15

-0.1

-0.05

-0

0.05

0.1

0.15

0.2

rtsvukw K , L + �+x &)(6*+,+&{z - *+&).0/�1 ; > ) 1 &H| E�, ; / B�; ; /7*+, ; � �
� � � � � � � � � � � � � ��� .)z�* ; / -F; )9} ;�B 1 ; ( E-}$E�/ ;�:<; /7*6(� � " ; * ; * > ) 3 )#, ) : E�*+,+&)( )#*+&).0/ 1 ; � .)z�* ; / -F; )9} ;�B 1 ; (YE-}$E�/ ;�:<; / *6( 1 ; ( � � " ; *HG�� / ) " - (+* ;�:<; / * 3 )#,

- / ;  �.0/ B *+&).0/ > &?/FE )#&?, ;A; (+*L( -�3 ; , 3 .�(6E )9} ;�BA> )�z�)#/F1 ; " ) - / ;�B .0,+, ; ( 3 .0/F1 )#/7* 7 >�@ ; ,+, ;�- , (+* )#*+&)(+*+&�� -F; G�� /
) " - (6* ;�:<; /7* 3 )#, - / ;VB .0/F(+* )#/7* ;V3 . - , ' J�� � ��� 
N;�� ; (6*.) - (6(+&S( -�3 ; , 3 .�(6E�G



�9��� � ���������	��

������� ������
�� �	
���
 �����	����
���� ����
�������
���
� "!#
$�% 
��������� ���
	���
 ��
���	
6�� ! � � �F�Z�'� � 7 � �+�87 � � ��� � # � �98 ���!��� � ��� � �87�� �)�1# � ��� ��� 7 �)����� ��� � �.% � � �k� � � � � � �)� ��� � ��e �F��� � K , L P� � h � � � �87 � � ��� I �J ,�� � � 7 � � � � �87
� � ��� � ���+�97 � �97V� � � � � ����� 7 � � � � �87�� � ��� ��� [ � �-�2� � �87V� � � � [ � � � �$� � � ��� �� ��� � � ��! � � ����� �-� ��� , � � � � � � ! 7
� � � �+�87 h ������� ������� � � �$# 7 � � � � �87
� � ��� � [ � �-�2� �+�97V� � �&��� � �"�F� � �&� � �������

� � ( ��� � � K , P ,HG�, 6 ���,� ��� � ��� � � �"� ��� 7V� � �+:�� � � � ��� � �87 � �$����� ! 8�� � � ����U : � � � � ��� � �97 � ����� � �2�F� ��� � � � � �
� � � #-� ��� � ��� � �"� �0� 7�� � � �0b � � !"� ��� � � � ��� � � � 7 � � ��� ����� � � � U � � �Y�!�-� � �!� � � ��7 � � ��� :+! � � �87 � ��� � � � � � ���+� �7 � ��� ��� � �#! ������I �J K P G � �� � � !.� � � ��� � � � � � �!� � �&� � � ` � � � � � � � ��� �/� ��� �87��>� ���#! �F����I �J � P G � �� ,X �2!"� ��� � � � U : ( � � I�J U � #-� ��� � ��� � [ � ����� �+�87�� � ��� � � � � ��� � � � � � � � ��7 � � �7! � � � #)� ��� � ��� � ��� � # � �98 � �!����$# � ��� ��� 7 � � ��� � � ��� � � � � �'�97V� � � � � � � �!���<! ��� � ��� � � � ���*� � � 7c&d� � � � � � � � � � �*����� �%��� ��� � ��� � � ! 8�� �� � ��+ ��� � � �Z* + ��� ��,�� ��� � � � ��� � � ������� � � �$#-� ��� � ��� ��� � � � � � ������� � � � � � � �;7 � � � � �
7 ��� 7���7 � � ���!��� � ��� �
� ����� � � � ����: + N�N . ��� h � � � �97 � � ��� I �J ,! �F��� ��� � ��� � � � � � � � � �0b U ��� � � � � � � � � � � � �+�87 h ����!�� � � ��� � ��� � � � �F( ��� � ��� ! ����� I��J�� LON � �� 7U
� 0 � # � �98 ���!��� � � � �+�97�� �'�$# � ��� ��� 7 � ��� � ��� � � � � �$� � � ���o: % � 
 , � , ��� + , � ,�,�� � � � �+� 
 B���� �   D���� ����� � � [ � � 
2,

 (GeV)Tphoton p
0 20 40 60 80 100 120 140 160 180 200

S(
M

C
)>

∆
S(

da
ta

)>
 -

 <
∆

<

-0.2

-0.15

-0.1

-0.05

-0

0.05

0.1

0.15
) + Cγ

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
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 Data

 Z+jets

 W+jets

 Signal

DØ Run II Preliminary

 Data   :  
  230

SM back. :  
  167.8 +/- 2.3
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DØ Run II Preliminary

 Data   :  

     34746

SM back. :  
     1660.4 +/- 47.9

Signal :  
     170.8 +/- 3.1
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DØ Run II Preliminary

 Data   :  

     5213

SM back. :  
     600.7 +/- 31.1

Signal :  
     116.0 +/- 2.7
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 Data   :  

     372

SM back. :  
     308.6 +/- 21.3

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

Signal :  
     81.7 +/- 2.3
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SM back. :  
     154.0 +/- 14.0

Signal :  
     69.1 +/- 2.1

��� �"! 3���� � 9 #�%('\)*+*%-,/./)*%(021X3P.�� � 3P. > +\5HS�%(5H+��*5H) '	��1D' @(5�' � 02. > ./+\5�'5��_X5H)�����
 EG5H1 I���./)�KML/3P%('*)*+*%-,/./)*%(021
S
��+*YZ%-1���@(5?3P.�� � 3P. 3/5H. �P%(^HS 5��*5H)?E���. S�%-@-%(5H.UKML�3P%('*)*+*%-,/./)*%(0214S
��+*YZ%-1���@(573P. 1D02S�,/+\5?3/5��
5H)\'FEG5H1J,��2'�KML> 02./+ @(5�'V3/021/1DC�5�'BE > 02%-1 )\'��
	 5 � ,���+*+\5�'V3�� 5H+*+\5H./+�KML > 02./+ @���'\%-SB./@���)*%(021 E I/%('*)\02YZ+���S�S 5�' > @(5H%-1D'�K�5H) > 02./+ ./1
'*%-YZ1���@[3/5 @(5 > )\0]Q .���+��T3/5 S
�2'\'�5ACHY���@(5�������� � 5�� E I/%('\)\02YZ+���S�S 5�	]%(3/5 KM`



� 
�� 	���� ������� ����
�����
�������

	�
�� 
\� 	
�����/�R���D� �>; [

dη
-3 -2 -1 0 1 2 3

nu
m

be
r 

of
 e

ve
nt

s

0

5

10

15

20

25

-3 -2 -1 0 1 2 3
0

5

10

15

20

25

dη
-3 -2 -1 0 1 2 3

nu
m

be
r 

of
 e

ve
nt

s

0

5

10

15

20

25

 Data

 top

 Z+jets

 W+jets

WW/ZZ/WZ

 Signal

DØ Run II Preliminary

 Data   :  
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SM back. :  
     81.8 +/- 10.6

Signal :  
     54.2 +/- 1.9
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     89.4 +/- 10.5
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     55.6 +/- 1.9
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SM back. :  
     72.9 +10.1 / - 9.7
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     51.8 +/- 1.8

QCD back. :  
     2.3 +/- 1.2
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Tmuon p  (GeV)
0 10 20 30 40 50 60 70 80 90 100

N
um

be
r 

of
 e

ve
nt

s

1

10

210

0 10 20 30 40 50 60 70 80 90 100

1

10

210

Tmuon p
0 10 20 30 40 50 60 70 80 90 100

N
um

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   :  

     267

SM back. :  
     257.6 +/- 19.1

Signal :  
     75.9 +/- 2.2

Ttrack p   (GeV)
0 10 20 30 40 50 60 70 80 90 100

N
um

be
r 

of
 e

ve
nt

s

1

10

210

0 10 20 30 40 50 60 70 80 90 100

1

10

210

Ttrack p
0 10 20 30 40 50 60 70 80 90 100

N
um

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   :  

     267

SM back. :  
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Signal :  
     75.9 +/- 2.2
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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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