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s�GCQ�BHQ d&{�BSRS^Tqgd�x�_OBEFHGJqOB>RSBHITqg@�_gBHRSBHD�dOq�^r�&���gK�ITD�Qà_OBEFHBHD�d
RSBHIrqO@�_gBHRSBED(dOq�FHITDª?LB/��^T@�D�Q¦GJD¦��BH�&=$� º �w=
�wD%d&{�GCqSAJBHd&dOBH_>j¥B¦_gBHxL^T_gd[d&{�B�qgGCD��TAJB�RS^Tqgd[x�_gBHFEGCqgB�RSBEIT�

qg@�_OBERSBHD�d/^T�yd&{�B�d&^Tx Á�@�Ir_Oc�RSIrqOq/��_g^TR YUBEs|Ird&_g^TD x�_g^TdO^TD��
ITD�dOGCx�_g^TdO^TDªFH^rACAJGJqOGJ^TD�q~Ird(' )+*"�T= ,�-SYUBE�>K�@�qOGJD��!,�.�.ox�? � V�^T�
GJD(dOBH�r_OIrd&BHQSAJ@�RSGCD�^TqgGCdw�>FH^rACAJBHFEd&BHQ�j~GCdO{od&{�B � n�� �&�¤Q�BHd&BEFHdO^T_
��_g^TR ��BE?�_g@�IT_g� º ��� º dO^�h�IT_gF�{ º ��� -e=eY~{�B � n����&��Q�BHd&BEFHdO^T_
GJqyIZ�TBED�BH_gITAJ��x�@�_OxL^TqgB�x�Ir_OdOGCFEACB�Q�BHdOBHFEd&^T_�IrD�Q�GJq¥Q�BHqgFH_gGC?LBHQ�GCD
Q�BEd&ITGJA�BHAJqOBEj~{�BH_gB�� . �w=~�wd�{�ITq�I�qg^TAJBHD�^rGCQ�IrA�F�{�Ir_O�rBHQªx�Ir_OdOGCFEACB
qgx\BEFHd&_g^TRSBEd&BH_`KEFH^rD�qOGJqgd&GJD���^r�$/���0�AJI`�TBE_Oq�^r��qgGCAJGCFE^TDmRSGJFH_g^Tqgd&_gGCx
Q�BEd&BHFEd&^r_Oq�ITD�Q8I.FH��AJGCD�Q�_OGJFHIrA�Q�_gGC��d�F�{�ITRZ?\BE_�GJRSR>BE_OqgBHQ GCD
I1�T=  Y�RSIT�TD�BHd&GJFS¨�BHAJQUKeIªqgBH�rR>BED�d&BHQ qgITRSx�AJGCD��¦FHIrAC^r_OGJRSBH�
d&BE_}K�IrD�Q6IàqOBEd[^T�~F�{�IT_g�TBHQ,x�IT_gd&GJFHAJB�Q�BEd&BHFEd&^r_OqZ^T@�dOqOGJQ�B�dO{�B
FHIrAC^r_OGJRSBHdOBH_�@�qgBHQ°dO^�GJQ�BHD�d&GJ���¦R[@�^rD°FHITD�Q�GCQ�ITd&BEq}= z B[@�qgBmI
_gGC�r{(dO��{�ITD�Q�BEQªFH��ACGJD�Q�_gGJFHITA�FE^�^T_gQ�GCD�ITd&B/qg��qOdOBHR j~GCdO{�d&{�B[^T_gGC�
�TGJD�GJD�d&{�BZFEBHD�d&BE_�^r�¤d&{�BZQ�BHdOBHFHdO^T_`K\j~{�BH_gB32[IrD�Q14°Ir_OBmdO{�B
xL^TAJIT_uITD�QàIT�EGCRZ@�d&{�IrA¤ITD��rACBEq}K\_gBHqgx\BEFHdOGCsrBHAJ�(KeIrD�Q�x�qgBH@�Q�^T_gIT�
x�GJQ�GJdw�>GJq0Q�BH¨�D�BEQ�ITq6587:9¦ACDodOITD Å 2+; º Ç&=UYU_gITD�qOsrBH_gqOB�BHD�BH_g�T�
ITD�QàRS^TRSBED(dO@�R Ir_OB=<?>@*A<¦qgGJD"2>IrD�Q�BC>D*DByqOGJDE2rKe_gBHqgx\BEFH�
d&GJsTBEAC��K(j~{�BH_gB!< ITD�Q�B�IT_gBuBHD�BE_O�r�oITD�QªRS^TRSBHD�dO@�R�=
�0sTBED�d&q[GJD,d&{�B�AJBHx�dO^TD$#��&BEd&q>Q�BHFEI`�àF�{�IrD�D�BEA0IT_gB�qgBHAJBHFEd&BHQ

d&^ {�I`sTB I»qOGJD��TAJB(K�GJqg^TAJITd&BEQBEACBEFHdO_O^rD^r_°R[@�^rD FEITD�Q�GCQ�Ird&B
j~GJd&{»ACIr_O�rB�dO_OIrD�qgsTBH_gqgB�BED�BH_g�T��K¤AJIT_g�TB¦GCRZ?�ITAJITD�FEBªGCD�d&_gITD�qg�
sTBE_OqgB RS^TRSBHD�d&@�R GJD dO{�B,BHsrBHD�d Å RSGJqOqgGCD�� d&_gITD�qgsTBE_OqgBàBED��
BH_g�T�F�  �wK=G<DHyÇZITqªBH¿�xLBHFEd&BHQ ��_g^TR dO{�B @�D�Q�BEd&BHFEd&Ir?�ACB D�BE@��
d&_gGJD�^LK(IrD�QªBH¿�ITFEd&AJ����^T@�_��&BEd&q�j~GJd&{°AJIT_g�TB�d&_gITD�qOsrBH_gqOB�BHD�BE_O�r�(=
P(BHd&q�Ir_OB¥_OBEFH^TD�qOdO_O@�FEd&BEQm@�qgGCD���I�FH^TD�B¥IrAC�r^T_gGCdO{�R j~GCdO{[_gITQ�GJ@�qI8JK7 Å I(5UÇ M # Å I84�Ç M * �ML  =�£y��d&{�BEqOB��&BEd&q`K�jyBm_gBHÁ�@�GJ_OB
ITd�AJBHITqgd�^TD�Byd&^�{�I`sTB¥^T_gGC�rGCD�ITd&BEQm��_g^TR IN �Á�@�IT_gc/?��/@�qgGCD���ITD

÷�Ô È�OGÄ

IrAC�r^T_gGCdO{�R"d&{�Ird�GJQ�BED(dOGC¨�BHq/I�AJ^TD��T��ACGJsTBEQ1P {�ITQ�_g^TD�d&{�_g^T@��r{
dO{�B,x�_gBHqgBHD�FEB ^T�[I Q�GCqgx�AJITFHBEQsrBH_gd&BE¿ Å  ¦d&Ir�LÇ%� .+�p='�yIrF�c��
�r_O^r@�D�Q�q[d&^�dO{�B!Q�RQ[qgGJ�TD�IrA0IT_gGJqOB���_g^TR R[@�ACdOGC� �&BHdª³ � n x�_g^T�
Q�@�FHdOGC^rD Å D�^TD��S� ÇOK�� x�_g^�Q�@�FEd&GJ^TD¦GCDªITqgqg^(FEGCIrd&GJ^TD�j~GCdO{[�&BEd&q
Å �T#��&BHdOq}ÇOKuITD�Q BEACBEFHd&_g^`jyBHITc ?�ITF�c��T_g^T@�D�Q�q Å � z t�ÇSFH^rR>�
xL^TqgBHQ[^T�;Q�GJ?\^rqO^rD Å �K� KU�KV/K�VWV/Ç;IrD�QmqgGCD��TAJB0d&^rxmx�_g^�Q�@�FH�
dOGC^rDU=X�T#��&BEd&q~?�IrF�c(�r_O^r@�D�Q�BHsTBED�d&q�GJD�FHAJ@�Q�By�&BEd&q�j~GJd&{°_gBHIrAY Z I`sT^T_~Irq�jyBHAJA�Irq�AJGC�r{(d Z I`sT^r_��&BHdOq�GJD�FH^r_O_gBHFEd&AJ��GJQ�BHD�dOGC¨�BEQ�ITq ��&BEd&q`=~Y�^�_gBHRS^`sTB/dO{�B[D�^rD��[� ?�ITF�c��T_g^T@�D�Q�q}K�j~{�BH_gB G<6H%GCq
Q�@�B0dO^�RSGCqg��R>BEITqg@�_gBHQy�&BHdUBHD�BE_O�rGCBEq}KEjyB�_gBHÁ�@�GJ_OB G<DH�D�^rd�d&^�?\B
IrACGJ�TD�BHQoj~GJd&{�dO{�B�{�GC�r{�BHqgd0BED�BH_g�T���&BHd¥?(�SIZqO@�GJd&Ir?�AJB�_gBHÁ�@�GJ_OBE�
RSBED(dU^TD"I84u?\BEdwj¥BEBHDmdO{�GJq��&BEd�ITD�Q\G<6Hy=�YUIr?�ACB¥�eqO@�RSRSIT_gGJ�HBHq
dO{�B�qOBEACBEFHdOGC^rD[FH_gGJd&BH_gGJI�@�qgBHQ>GJDZdO{�GCq¤IrD�ITAJ��qOGJq`KHIrD�Q>I�RS^T_gByQ�BH�
dOITGJACBEQ�Q�BEqOFE_OGJx�d&GJ^TDoFEITD�?LB���^r@�D�Q�GCD���BH�&=]� -��p= z B�qgBHAJBHFEdA��-]/
BEsTBED(dOqo^T��j~{�GJF�{ j¥B°BE¿(xLBHFEdoIT?L^T@�d!0�. � d&^,?LB8Q RQSBEsTBED(dOq}=
Y�IT?�ACBm�O�~qO{�^`j~q�d&{�B[BH¿�xLBHFEd&BHQ�qOIrR>x�ACBZFH^TRSxL^TqgGCdOGC^rD°��_O^rR"I
x�_OBEs(GJ^T@�q@Q�RQ~x�_O^�Q�@�FEd&GJ^TDªITD�ITAJ�(qgGJq~j~GCdO{ . ��0ox�? � V^� -��wK;qgFHIrACBEQ
dO^�,�.�.>x�? � V ITD�Q¦IrqOqg@�RSGJD��ZINQ RQ�FH_g^Tqgq�qOBEFHd&GJ^TDª^r��0L= � x�?U=
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z B�ITD�IrAC���EB~d&{�B�qOBEACBEFHd&BEQoBHsrBHD�d&q�@�qOGJD��mImAJGJcTBHAJGJ{�^�^(QodOBHF�{��
D�GCÁ�@�BSd&{�ITdu_OBEACGJBHqu^rD�FHIrACFE@�AJITd&GJ^TD�q�^r��x�_g^T?�Ir?�GJACGJdw�°Q�BHD�qOGJd&GJBHq
?�ITqgBHQu^TD/RSITdO_OGJ¿�BHAJBHRSBHD�d&qU��^T_�dO{�B0qgGJ�TD�IrA Å Q�RQ|Ç�ITD�Q/Q�^rRSGCD�IrD�d
?�ITF�c��T_g^T@�D�Q Å �T#��&BHdOq}Ç[x�_g^(FEBHqgqOBEq���/��w=�Y~{�B�?�IrF�c��T_g^T@�D�Q�q
^rd&{�BE_0dO{�ITD��T#��&BEd&q¥IT_gB���^T@�D�Q�d&^Z?\B�ITQ�BEÁ(@�ITd&BEAC�ZQ�BHqgFH_gGJ?\BEQ
?�� d&{�B\�T#��&BEd&qSx�_g^T?�Ir?�GCAJGJdw� Q�BHD�qgGCdw��=»iyGCsrBHD6IàqOBEdZ^r��^T?��
qgBH_gsTBEQ s|Ir_OGJIT?�ACBEq}K]�¤KUITD�Q,@�D�Q�BH_gAJ�(GJD��°x�Ir_OdO^TD�GJFoÁ�@�ITD�dOGCdOGCBEq}K
� KydO{�B�qgGC�rD�ITA�ITD�Q ?�ITF�c��T_g^T@�D�Q�x�_O^r?�IT?�GJAJGCdw��Q�BHD�qOGJd&GJBHq�IT_gB
FE^TD�qgd&_g@�FEd&BHQ�?(�°GJD�d&BE�T_gITd&GJD���^`sTBH_�d&{�B>ITx�x�_O^rx�_gGCIrd&Bmx�Ir_OdO^TD��
AJBHsrBHAUQ�GC]LBH_gBHD�dOGCIrA�FH_g^Tqgq�qgBHFHdOGC^rDUK|�U� Å � Ç�;�� � K\FE^TD�sT^rACsrBHQ¦j~GCdO{
x�IT_gd&^TDªQ�GJqgd&_gGC?�@�d&GJ^TD°��@�D�FEd&GJ^TD�q Å �¥n���q`Ç�ITD�Q°Q�BHdOBHFHdO^T_�_OBEqO^r�
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Å �TÇ
Y~{�B��0n���q Å � Å�� V Ç~ITD�Q � Å�� M Ç&Ç�d&IrcTB�GJD�d&^àITFHFE^T@�D�dmdO{�B Z IT�sT^r_Oq[^T��FH^rACAJGCQ�GCD���Á(@�IT_gcàIrD�Q,ITD�d&GJÁ�@�IT_gc�IrD�Q,IT_gB��rGCsrBHD,?��
� Y~��³@.r��� 0��p= Y~{�B%Q�BEd&BEFHd&^r_�_gBHqg^TAJ@�d&GJ^TD BE]\BEFHdOqàIr_OB6Q�BH�
qgFH_gGC?LBHQ�?��,IàdO_OIrD�qO��BE_S��@�D�FHdOGC^rD�� Å ��� � Ç�_gBHAJITdOGCD����8d&^ � =
Y~{�BSRS^TRSBHD�dOI¦^r�¥dO{�BoAJBHx�dO^TD�q/IrD�QàdO{�BoITD��TAJBHqu^T���&BHdOqmITD�Q
AJBHx�dO^TD�q�IT_gBmd&IrcTBHD°dO^�?LB[BH¿�IrFHd&AJ�¦R>BEITqg@�_gBHQUK�ITD�Q°dO{�BH_gBH��^r_OB� Å �Y� � Ç���^T_>d&{�BEqOB¦Á�@�ITD�d&GJd&GJBHq>GJq>�rGCsrBHD6?�� d&{�B�x�_g^�Q�@�FEd[^T�
n�GC_gITF¦Q�BHAJd&I ��@�D�FHd&GJ^TD�q}=%Y~{�BªD�^TD���dO_OGJs�GCIrAyx�IT_gdZ^r�(� Å �Y� � Ç
RSITx�q~x�IT_gd&^TD¦BHD�BH_g�TGJBHq�d&^oRSBHIrqO@�_OBEQm�&BEd~BHD�BE_O�rGCBEqyIr��d&BE_�FH^r_O�
_gBHFHdOGC^rD ��^T_mGJD�qgd&_g@�RSBHD�d&IrA�Q�BHdOBHFEd&^T_ZBH]LBHFEd&q�� ,��w=�Y~{�GCqZR>Irx��
x�GJD�� GCq�^T?�dOITGJD�BHQ�?��%x�Ir_OIrR>BEd&BE_OGJ�HGJD���dO{�B>�&BHd�_OBEqOxL^TD�qgB¦GCD
��@�AJAC� qgGCRZ@�AJITd&BEQ�Q RQ°BEsTBED(dOq�FE_OBEITd&BEQ ?(� d&{�B6h�^TD�dOB � IT_gAC^
Å h � Çu�TBED�BH_gITdO^T_j���
�]�
� �¡��� � �wK¥ITD�Q»GJD�FHAJ@�Q�GJD��,d&{�B°BH]LBHFHdOq
^T�\_OIrQ�GJITd&GJ^TD�KH{�ITQ�_g^TD�GJ�HIrd&GJ^TDUK|RSBEITqg@�_OBERSBHD�dU_gBHqg^TAJ@�dOGC^rDUK|ITD�Q
BHD�BH_g�T��^rR>GJd&dOBHQ ��_g^TR dO{�B��&BHdmFE^TD�BS?���dO{�Bo_gBHFH^rD�qgd&_g@�FHdOGC^rD
ITAJ�T^r_OGJd&{�R°=�Y~{�BEQ�RQ~ITD�Qs�T#��&BEd&q�x�_O^r?�IT?�GJAJGCdw��Q�BHD�qgGJd&GJBHq`K � ��¢�
ITD�Q �|£�¤ Äw¾ � ¥(K}GJD�FHAJ@�Q�B~IrACA;xL^TqgqgGC?�AJB�x\BE_ORZ@�d&Ird&GJ^TD�q¤^r��RSITdOF�{��GJD��/�&BEd&quj~GCdO{�x�Ir_OdO^TD�q�ITq�j¥BEACA�Irq�ITAJA�x\^rqOqgGJ?�ACBZAC^rD��TGJd&@�Q�GCD�ITA
RS^TRSBHD�dOI���^T_udO{�BZD�BH@�dO_OGJD�^�GJD�dO{�B8� Q�BHFEI`�(=�Y~{�B>x\BE_ORZ@��
d&Ird&GJ^TD�q~Ir_OBu_gBHQ�@�FHBHQ¦d&^SqgGC¿�^T_~dwjy^Z?���BE¿�x�AC^rGCdOGCD��= yd&Ir�T�rGCD��
GJD���^T_gRSITd&GJ^TD Å qOGJD��rACBE��dOIT��^r_�Q�^r@�?�AJBH��d&Ir�LK;_gBHqgxLBHFHdOGCsrBHAJ��Ç&= z B
@�qgBuQ�GC]LBH_gBHD�d~dO_OIrD�qO��BE_~��@�D�FEd&GJ^TD�q���^r_~ACGJ�T{�d�Á�@�IT_gc��&BHdOq�ITD�Q� 
�&BHdOq}K|Q�BHxLBHD�Q�GJD���^TDmdO{�B Z I`sT^T_U^T�;dO{�B0x�Ir_OdO^TDmIrqOqgGJ�TD�BEQ/d&^�dO{�B
�&BHd}=S�wD FHIrACFE@�ACIrd&GJD��¦��� Å � Ç�;�� � K � ��¢� @�qOBEq/d&{�B�AJBHIrQ�GJD��ª^T_gQ�BH_
RSITdO_OGJ¿�BHAJBHRSBED(d~^r�UdO{�B � R�E§ Q�RQ~x�_O^�FEBHqgq"�������pK�IrD�Q � £!¤ Äw¾ � ¥@�qgBHq>d&{�B�qO@�R ^r�~RSITd&_gGJ¿ BEACBERSBHD�d&q>^T�~dO{�B��T#  �&BEd&qSqg@�?��
_g^T@�dOGCD�BEq�BED�FH^�Q�BEQ�GJDàdO{�B3¨
©�ª]«b¬�[h�^TD�dOB � Ir_OAJ^��rBHD�BE_OIrd&^T_��� º �w=
Y~{�B[¨�D�ITA�qOdOITd&B[Q�BHqgFH_gGC?LBHQ�?(���U� Å � Ç�;�� � FH^rD�d&ITGJD�qW-�x�Ir_O�

d&GJFHAJBHq`KTj~{�GCF�{�GCD�d&_g^�Q�@�FEBHq º � GJD(dOBH�r_OIrd&GJ^TDSs}IT_gGCIr?�ACBEq0GJD��0Á�=b�TK
GJD�FHAJ@�Q�GJD�� d&{�B AC^rD��TGJd&@�Q�GCD�IrA�RS^TRSBHD�dOI�^r�àdO{�B GJD�FH^rR>GJD��
Á�@�IT_gc�q}=����ZGJRSx\^rqOGJD��[BED�BH_g�T����RS^TRSBHD�d&@�R FH^rD�qgBH_gs|Ird&GJ^TDUK`GCD
FH^rD}�&@�D�FEd&GJ^TDoj~GJd&{odO{�B�n�GC_gITF~Q�BEACdOIm��@�D�FEd&GJ^TD�q¥GCD%� Å ��� � Ç�j¥B
_gBHQ�@�FEB�d&{�B�Q�GJRSBHD�qgGC^rD�ITAJGJdw�/^T��dO{�B~_gBHRSITGJD�GJD���GJD�d&BE�T_gITd&GJ^TDZd&^
¨�srB(=¦Y~{�B�GJD�d&BE�T_gITd&GJ^TD GJD � £�¤ Äw¾ � ¥ GCqZx\BE_O��^r_ORSBHQ,^`srBH_mdO{�BBHD�BH_g�TGJBHq�^r�(dO{�B0^r@�d&�r^TGJD��~x�Ir_OdO^TD�q�IrD�Q/d&{�B0GJD(s}Ir_OGJITD�d�RSITqgq�^T�
d&{�B�ACBEx�d&^rD�GJFHITAJAJ��Q�BEFHI`��GCD���� @�qgGCD���I°h�^TD�dOB � IT_gAC^ªd&BEF�{��
D�GJÁ�@�B(= �wD.^T_gQ�BH_Zd&^ _OBEQ�@�FHB¦d&{�B�FEITAJFH@�AJITdOGC^rD6d&GJRSB���^r_ � ��¢� K
jyB�GJD(dOBH�r_OIrd&B�^`srBH_mdO{�B���^rACAJ^`j~GCD���s}IT_gGCIr?�ACBEq��ZdO{�B�GJD�s}IT_gGCIrD(d
RSITqgqOBEq/^T�?Q|K RQ|K6� ¤ K�ITD�Q®�T¯�K�ITD�Q dO{�B�BED�BH_g�T��^r�¥^rD�Bo^T�
d&{�BàÁ�@�Ir_Oc�q���_g^TR dO{�B {�ITQ�_g^TD�GCF°� Q�BHFEI`�(="£y@�_¦R>BEd&{�^�Q
GJD�FHAJ@�Q�BEqmdwj¥^°IrQ�Q�GJd&GJ^TD�IrA¤GCD�dOBH�T_gITdOGC^rD�q/^`sTBE_ud&{�B�dO_OIrD�qgsTBH_gqgB
RS^TRSBHD�dO@�R FH^TRSxL^TD�BED�d&q�^T��d&{�BDQ RQ�qg�(qgd&BER�=�Y~{�B¥GCD�d&BE�T_gITdOGC^rD
GJD � � ¢� @�qOBEq~d&{�B/D�@�RSBH_gGJFHITA�GJD�d&BE�T_gITd&GJ^TD�FH^�Q�Bz¨
©M±$�
3��� . �p=
Y~{�B,ACIr_O�rBHqgd�xL^TdOBHD�d&GJITA/qg��qOdOBHRSITdOGCF @�D�FHBH_gd&IrGCD�dw� GJD d&{�GJq

RSBHIrqO@�_gBHRSBED(d�IT_gGCqgBHq���_O^rR d&{�B BHD�BE_O�r�.qgFHIrACBà^T���&BEd&q`=�YU^
Q�BEFH_gBHITqgB°d&{�GCq¦@�D�FEBH_gd&ITGJD�dw�(K¥jyB�BH¿�x�AJ^TGJd�d&{�B���ITFEd�d&{�ITd�dO{�B
{�IrQ�_O^rD�GJFHITAJAJ��Q�BHFEI`��GCD��s� x�_g^`s�GCQ�BHq/ITD�² ³°´µ² ¶¸·�FH^rD�qgd&_gITGJD(d
^T��d&{�B[�&BHd>BHD�BE_O�r� qOFEITAJB(K�ITq>d&{�B�dwjy^o�&BEd&qSqO{�^T@�AJQ6��^T_gR ITD
GJD(s}Ir_OGJITD�d0RSIrqOq�FH^rD�qgGCqgd&BED(dyj~GJd&{ªd&{�Bux�_gBHFEGCqgBHAJ�Sc�D�^`j~D�RSITqgq
^T��dO{�B(� ?L^Tqg^TD������w=UY~{�B¤�&BEd0BED�BH_g�T�>qOFEITAJB�ITD�Q�d&{�B�RSITqgq0^T�

dO{�B~d&^rxZÁ�@�Ir_Oc/Ir_OByqgGCRZ@�ACdOITD�BE^T@�qgAJ�mQ�BHdOBH_gRSGCD�BEQZ��_g^TR I�dwjy^T�
Q�GCRSBHD�qOGJ^TD�IrA�ACGJcTBEACGJ{�^�^�Q�dO{�ITd~GJD�FEAC@�Q�BHq~d&{�BHGJ_�FH^r_O_gBHAJITdOGC^rDU=�<
qgITAJGJBHD�d¤��BHIrd&@�_gB�^T�edO{�GCq¥RSBHd&{�^(QoGJq0dO{�ITd¥d&{�B�@�D�FHBE_OdOITGJD�dw�[Q�@�B
dO^àdO{�B>�&BHdSBED�BH_g�T�,qgFHIrACB¦j~GCAJA~?LB¦_gBHQ�@�FHBEQ%j~GJd&{»GCD�FH_gBHITqgGJD��
qgd&Ird&GJqOdOGCFEq}=¤Y~{(@�q � �¹¢� GJq�BHs}ITAJ@�Ird&BHQªIrq�Io��@�D�FEd&GJ^TD°^T�����¤ITD�Q
IrD.IrqOqg@�RSBHQà�&BEdoBHD�BE_O�r�6qOFEITAJBª��ITFHdO^T_ �»º�¼�½ *¾< ± « ¥Äw¾ � ;�< Äw¾ ��Kj~{�BH_gBs< ± « ¥Äw¾ � GJq�dO{�B�^T?�qOBE_OsrBHQà�&BHd�BED�BH_g�T�.ITD�QK< Äw¾ � GCq�d&{�BdO_O@�B0�&BEd�BHD�BH_g�T�(=
Y�^6BH¿�d&_gITFEd����[IrD�Q �»º�¼�½ ��_O^rR dO{�B�Q�ITd&IeKyj¥B�?�@�GJACQI

AJGJcTBHAJGJ{�^�^(Q,��@�D�FHdOGC^rD,��^T_j¿ qgBHAJBHFEd&BEQ,BHsTBED�d&qm?�� ITQ�Q�GJD�� � ��¢�
IrD�Q �]£!¤ Äw¾ � ¥ª��^r_�BHIrF�{.BEsTBHD�d}= Y~{�B�FE^TRZ?�GCD�BHQ»ACGJcTBEACGJ{�^�^�QGJquRSGCD�GJRSGC�EBHQ j~GCdO{à_gBHqgxLBHFHd�d&^¦d&{�_OBEBZs}IT_gGJIT?�AJBHq��@���¹K �»º�¼$½ KIrD�Q!À6¥-KEd&{�B¥��_OIrFHdOGC^rD/^T��BHsrBHD�d&qUFH^TD�qOGJqOdOBHD�d�j~GJd&{m^r@�_|Q RQ�qgGC�rD�ITA
{���xL^Td&{�BHqgGCq`=UY~{�B/ACGJcTBEACGJ{�^�^�Q���^r_"¿"BHsTBED�d&q�GCq��TGJsTBHD¦?��

Á Å � V ��� M � L�L�L ���|Â�Ã�� � � � º�¼�½ �ÄÀ ¥ Ç6*Å ¯ ÂEÆÈÇ$É¹ÊÌË�ÍÈÎ Í�Æ � Í�Ï ·ÑÐ�ÒUÓÕÔ×Ö ¤ Æ VS¯ Ç�É Ô ÊÌË&ØYÙUÚ Û ÜÌÝSÆ ·ÑÐµÒ{Ó�ÔÞÖÞÔhßÂ
�Ìà¥V
�ÈÀ ¥ � � ¢� Å �&Ã�� � � � º�¼$½ Ç�# Å �X9áÀ ¥ Ç � £�¤�âÈã�ä×å Å �6Ã � º�¼�½ Ç �

Å º Ç

j~{�BH_gB¥dO{�B~¨�_gqOd���ITFEd&^r_�Ir_OGJqgBHq���_O^rR d&{�B~�¤^rGCqgqg^TDmBE¿(dOBHD�qgGJ^TD[^r�
dO{�B>ACGJcTBEACGJ{�^�^�Q�ITD�Q�D�^T_gRSITAJGC�EBHq�d&{�B>FH^rR[?�GJD�BHQ�BHsTBED�d�x�_g^T?��
Ir?�GJACGJdw�6Q�BED�qOGJdw�(K0ITD�Qçæ¹èWéu_gBH��BE_OqodO^,d&{�B°RSBHIrD.IrFHFEBHx�dOITD�FEB
��^r_AQ�RQ�^r_N�T#��&BEd&qmBEsTBED(dOq}= z Bo@�qOBS��@�AJAJ��qgGCRZ@�ACIrd&BEQàh � Q�RQ
IrD�Q��T#��&BHd&quBEsTBHD�dOq/d&^¦Q�BHdOBH_gR>GJD�BSd&{�Bo��@�D�FHdOGC^rD�ITA¤��^r_OR'^r�æ¹èWég= � £�¤ Äw¾ � ¥ GCq~BEs}ITAJ@�ITdOBHQ¦ITd�d&{�B/FEBHD�d&_gITAr�&BEd~BHD�BE_O�r�oqOFEITAJB��IrFHdO^T_`K �Ñº�¼�½ *"�T=�Y~{�B �»º�¼�½ Q�BHxLBHD�Q�BHD�FEBu^T� �|£�¤ Äw¾ � ¥�GJq�Q�BH�dOBH_gRSGCD�BEQ[?��/s}IT_g��GCD���d&{�B¥GJD�x�@�d �Ñº�¼�½ GJD[h � BHsrBHD�dUqgITRSx�AJBHqÅ �Mê

Ç
º�¼$½ Ç¤ITD�Qª?���x�IT_gITRSBHdOBH_gGC�EGCD��>d&{�BmI`sTBE_OIr�TB�ACGJcTBEACGJ{�^�^�Q¦_gBH�qgxL^TD�qgB~ITq¥I/��@�D�FHdOGC^rD�^T� �»º�¼�½ = z B�@�qgB�dO{�Bë����Q�BHxLBHD�Q�BED�FHB^r��d&{�B¥dO{�BH^r_OBEd&GJFHITA(AJBHITQ�GCD���^T_gQ�BH_
Q RQUFH_g^Tqgq�qgBHFEd&GJ^TDZd&^�D�^T_gRSITAJ�

GJ�HB � ��¢� =/��BHFEIT@�qgBZjyB>@�qOBSI¦ACBEITQ�GJD��ª^T_gQ�BE_�RSITdO_OGJ¿°BHAJBHRSBED(d
dO^mFHIrACFE@�AJITd&B � � ¢� KTj¥B�¨�D�Q�dO{�ITd6Q�RQ0BHsrBHD�d&q¥j~{�BH_gB�ITd0ACBEITqgd0^TD�B
^r��dO{�B���^r@�_�_gBHFH^rD�qgd&_g@�FHdOBHQ��&BHd&q�FHIrD�D�^Tdo?LB°RSITdOF�{�BHQ»d&^%I
x�IT_gd&^TD,��_g^TR d&{�B!Q�RQ[Q�BEFHI`��j~GJd&{�GCD°I=Jíì �ML  ?LBH{�I`srB�AJGCcrB
?�ITF�c��T_g^T@�D�Q¦BEsTBED(dOq}=~<�q�I�FH^rD�qgBHÁ�@�BHD�FHB(K�I�x�@�_OBZqOIrR>x�ACBm^r�Q�RQ�BHsrBHD�d&q���GCBEACQ�q"À ¥ ^T� � = 0L=UY~{�BuÁ�@�^TdOBHQ�À ¥ s}ITAJ@�BEqyIr_OBuFE^T_g�
_gBHFEd&BEQ���^T_ud&{�GCquBH]LBHFEd|=��\^T_�BHITF�{�BHsTBED�d � ��¢� GCq�BHs}IrAC@�Ird&BEQ�GJD
GJD�FE_OBER>BED�d&q0^r� º iyBH�WîMï
M�GCD!� � IrD�Q � = � º GJD � º�¼�½ =U<~d0BHIrF�{xL^TGJD�dZ^r��d&{�GCqo�r_OGJQ6jyB�¨�dSdO{�B�BED�d&GJ_OB¦qOIrRSx�ACB¦^T�(¿:BHsrBHD�d&q
IrFHFE^T_gQ�GCD���d&^ �¥Á�= º ITD�Q�d&{�B°RS^rqOdSAJGCcrBHAJ�,s|IrAC@�B¦^r�(À6¥�GCq
Q�BHd&BE_ORSGJD�BHQ @�qgGCD��%ðW� ñ
ò
� �ó���  �w=[Y~{�BS^Tx�dOGCRSITA¤x�IT_gITRSBHdOBH_gq����ITD�Q �»º�¼�½ IT_gB�^r?�d&IrGCD�BEQ�?��o¨�d&dOGCD��>dO{�B�ACGJcTBEACGJ{�^�^�Q�@�qgGCD��Iodwjy^T��Q�GJRSBHD�qgGC^rD�ITA0iyIr@�qgqOGJITDU=�Y~{�Bmqgd&Ird&GJqOdOGCFEITA�@�D�FHBH_gd&IrGCD�dw�
^rD3���¤GJD�FEAC@�Q�BHq�dO{�B/@�D�FEBH_gd&ITGJD�dw�o^TD �»º�¼�½ =Y~{�BSxLBH_g��^T_gR>IrD�FHB>^T�¥d&{�BSIrD�ITAJ��qOGJquGCq/dOBHqgd&BHQ ?���BH¿�dO_OIrFHd&�
GJD���� � ��_g^TR h � x�qOBE@�Q�^T��BH¿�xLBH_gGCRSBED(dOqZFE^TD�d&IrGCD�GCD��%Q RQZqOGJ�T�
D�ITALqOIrR>x�ACBEq0j~GJd&{�s}Ir_OGJ^T@�q0GCD�x�@�d¥dO^Tx�Á�@�Ir_Oc>RSITqgqOBEq Å � ê

Ç� Ç
IrD�Qm?�IrF�c��T_g^T@�D�QuqgITRSx�AJBHqUQ�BHqgFH_gGC?LBHQ[GCDmY�IT?�ACB¥�&�H=HY~{�B0qgGC�rD�ITA
IrD�Q>BHAJBHFHdO_O^`jyBHIrc/?�ITF�c��r_O^r@�D�Q[qgITRSx�AJBHq¤Ir_OB��rBHD�BE_OIrd&BHQ>@�qgGCD����©�ô�õ�� ±���� � �w=�Y~{�BA�T#��&BEd&q�?�IrF�c(�r_O^r@�D�Q/GJq��TBHD�BH_gITd&BEQm@�qgGCD����ö���±�©�ñs��� � �Lj~GJd&{�{�ITQ�_g^TD�GC�EITd&GJ^TDoIrD�Q���_gIT�rR>BED�d&ITdOGC^rDSQ�^TD�B
?��1�
©�ôUõ�� ±0=�Y~{�B�D�^rD��S� ?�IrF�c��T_g^T@�D�Q GJqZBE¿�d&_gITFHdOBHQ,��_g^TR
IrD�GJD�Q�BEx\BED�Q�BED(d~Q�ITd&IoqgITRSx�AJB(=U<�ACA�^r�UdO{�B/h � qOIrR>x�ACBEq~IT_gB



-
x�_g^�FHBHqgqgBHQ[?��mdO{�B � n���Q�BEd&BHFEd&^r_¤qOGJR[@�AJITdOGC^rDU= z B~FH^rD�qgd&_g@�FHd
x�qgBH@�Q�^T��BH¿�x\BE_OGJRSBHD�d&q�^T�0qOGJ�TD�IrA�ITD�Qà?�ITF�c��T_g^T@�D�Q°BHsrBHD�d&qu?��Z @�FEd&@�Ird&GJD���dO{�B�D�@�RZ?\BE_U^r�(BEsTBED(dOq�Ir_O^r@�D�Qud&{�B¥s}ITAJ@�BHqUqO{�^`j~D
GJD Y�IT?�ACB �&�H= ��GJ�T@�_gB�� Å IeÇZqO{�^`j~qªdO{�ITdªd&{�B,¨�d&dOBHQ3iyIT@�qg�
qgGCIrDRSBHIrD�����BH¿�d&_gITFEd&BHQ ��_g^TR º ��� x�qgBH@�Q�^r��BE¿�x\BE_OGJRSBHD�d&q
xLBH_�xL^TGJD�d�GJq�@�D�?�GJITqgBHQ j~GJd&{ _gBHqgx\BEFHd�dO^¦� ê

Ç� @�x d&^6dO{�B
qgd&ITdOGCqgd&GJFHIrA�@�D�FEBH_gd&ITGJD�dw��^T� � = º �>iyBH�WîMï
M�K�j~{�GJF�{ªGCq�dOITcrBHD¦ITq
Imqg��qOdOBHRSITdOGCF�@�D�FHBE_OdOITGJD�dw�(=�l�GCRSGJACIr_0dOBHqgd&qyIT_gB�x\BE_O��^r_ORSBEQo��^T_
d&{�BZ^r@�d&x�@�d�^r� �»º�¼�½ =u�wD�dO{�GCquFEITqgB(K\j¥B>¨�D�Q d&{�ITd�I�?�GJITq�^T�# �� GCD �»º�¼$½ GJq�x�_gBHqgBHD�d|K�GCD�Q�BHxLBHD�Q�BHD�d�^r�����¹= z BZFH^T_g_gBHFHd��^T_odO{�GJq�?�GJITqod&^ x�_g^TxLBH_gAJ�,GCD�d&BE_Ox�_OBEd>dO{�B°^T@�d&x�@�do^r� �»º�¼�½ =��GC�r@�_gB¦� Å ?UÇ�qg{�^`j~qZdO{�Bªd&^rx.RSITqgqSx�@�AJA~j~GCQ�d&{UK�Q�BH¨�D�BHQ�ITq
d&{�B>iyIT@�qOqgGCIrD%�o^T��dO{�B�dO^Tx�RSITqgq0_gBHqgGJQ�@�ITA Å � � 9�� ê

Ç� Ç�Q�GJ�
s�GCQ�BHQS?��md&{�B~@�D�FHBE_OdOITGJD(dw�[GCDSBHIrF�{Zx�qOBE@�Q�^T��BH¿�xLBH_gGCRSBED(dX� � Í KITq�I���@�D�FEd&GJ^TD°^T�$� ê

Ç� =¥Y~{�Bmx�@�ACAUj~GCQ�dO{�GJq . �N÷ º � ACIr_O�rBH_
d&{�ITD>^TD�B�^TD>I`sTBE_OIr�TB�K¶IrD�QZdO{�@�q}K`d&{�B~qgd&Ird&GJqOdOGCFEITA�@�D�FEBH_gd&ITGJD�dw�
GJq~qOFEITAJBHQ¦@�xª?(� . � =

)2 (GeV/cMC
tm

165 170 175 180

)2
 (

G
eV

/c
t

 -
 m

M
C

t
m

-2

-1

0

1

2

)2 (GeV/cMC
tm

165 170 175 180

σ
P

ul
l 

0.8

1

1.2

 = 0.94MC
JESf

 = 1.00MC
JESf
ø

 = 1.06MC
JESf
ø

(a)
ù

(b)
ù

 0.21±
ú

 = 0.26 
0

p  0.02±
ú

 = 1.03 
0

p

�D�<±¥�b©h` �D^;q�t=��]�q�u!vMo=q�^;t-_=u!|ã^;�7o�^;c�}~s�^;r7]O]�^;q�]�q(��Z�\!m�[6}Ìû�^:c�^;r-d;^
��^;]G¦p^;^;r�]�e-^6s�^7\�q�t-c�^;_W� � \"r=_B]�e-^p}~r=o-t-]]�u!oBx7tD\�c�z,sw\"q�qD}~r�]�e-^
a/�>^:��^;r7]q(\�s�o-�~^MZ��%üWý� m�i�\�qb\yv�t=r-d;]�}~u!rBuhv��8üAý� �pZ��ym±¥\�t-q�q�}G\"r�wu!vyo=t-�~�_=}~q�]�c�}��=t-]�}~u!r=q�Z�q�^;^¥]�^;�7](m�i�\"qO\Lv{t-r-d:]�}�uhr�u!v]�%üAý� �%�be-^
o-�~uh]�q�}~r-d;�~t=_-^�c�^;q�t=��]�qOt-q�}~r-��a/�5^;��^;r7]Bq(\"s�o-�~^;q�¦b}~]�eA_-}Èû�^;c�^:r�]
�-\"�~t-^;qWu!v@þÑÿ�����Z�þ üWýÿ���� m��H�be-^B¦H^;}~�!e7]�^;_�\���^;c(\��!^����b}�qW}~r-_=}�d�\"]�^;_
�7�X]�e=^wq�u!�~}~_êe=u!c�}~�;uhr�](\��¥�~}�r=^7���be-^)_D\�q�e-^;_��~}~r-^w}~r-_=}~d7\"]�^;qI\"r
^;�\"s�o-�~^¥u!vK\�r�t-r7�=}�\�q�^;_1c�^:q�t-�~](�

<�x�x�AJ��GCD���dO{�GJq¦RSBEd&{�^�Q d&^�Q�ITdOILK~jyB R>BEITqg@�_gBàdO{�BàdO^Tx
Á�@�IT_gc»RSITqgq�dO^.?LB\���µ*"��/ � = 0 ÷ º = º Å qgd&ITd}=CÇOK¥ITD�Qd&{�B �»º�¼$½qgFHITAJB°d&^,?LB �»º�¼�½ * � = ,�, ÷X� = � º Å qOdOITd}=CÇ GCD �r^�^(Q»Ir�T_gBHBHRSBED(d
j~GJd&{%dO{�Bª_OBE��BH_gBHD�FEB�qgFHIrACB���_O^rR d&{�B¦Q�BH��Ir@�AJd � n�� FHIrACGJ?�_gIT�
d&GJ^TD�� ,+�w=U��GC�r@�_OB º qO{�^`j~q0d&{�B�¨�dOd&BHQ�dwj¥^r��Q�GJRSBHD�qgGJ^TD�IrA�ACGJcTBEACGJ�
{�^�^�Q�j~GJd&{3I�ACD
	�FH^TD�dO^T@�_gq}=�Y~{�B�qgd&Ird&GJqOdOGCFEITAL@�D�FEBH_gd&ITGJD�dw�ZGJq
d&IrcTBED[��_g^TR dO{�B�R>Ir¿�GCRZ@�R ITD�QZRSGJD�GCRZ@�RK� � s}ITAJ@�BEq�^rDZdO{�BI�ACD
	X* � = .�FH^rD�d&^T@�_}= z BS¨�D�Q IªFH^r_O_gBHAJITdOGC^rD�FH^�B��SFEGCBED(d�^T�� = .Tº ?\BEdwj¥BEBHD8� � ITD�Q � º�¼$½ =�Y~{�B>¨�d���GJBHAJQ�q�I�qgGC�rD�ITAU��_OIrFH�d&GJ^TDsÀ6¥+* � = 0 b÷X� =�� � Å qgd&Ird|=JÇ&K(j~{�GJF�{°FH^r_O_gBHqgxL^TD�Q�q~dO^\� ��b÷ ��/Q�RQ�BHsrBHD�d&q¥ITD�QoGJq¥FE^TD�qgGJqOdOBHD�d�j~GJd&{od&{�B�BH¿�xLBHFEd&ITdOGC^rD�qg{�^`j~DSGCD
Y�IT?�AJB��&�H=�h�^rD(dOB � IT_gAJ^~d&BHqgd&qU{�I`sTB0qO{�^`j~DudO{�ITdUd&{�B¥_OBEqO@�AJd&GJD������GJqmqgd&IT?�ACBo^`srBH_/I°j~GJQ�B�_gITD��rB>^r�¥qgITRSx�AJBox�@�_gGJd&GJBHq`=���GJ�T�
@�_gB . qg{�^`j~q¥FH^TRSx�Ir_OGJqg^TD�q�^r��dwj¥^[_OBEx�_OBEqOBED�d&ITdOGCsrB~c�GCD�BERSITd&GJF
Á�@�ITD�dOGCdOGCBEq�?\BEdwj¥BEBHD>Q�ITdOI/ITD�Q>qgGCRZ@�ACIrd&GJ^TDS@�qgGCD�� �Mê

Ç
º�¼�½ * � = ,�,ITD�Q3� ê

Ç� *"��/ � iyBE�hîTFEMUÃ�dO{�B/IT�r_OBEBHRSBHD�dyGCq��T^�^�QU=

)
2


 (GeV/ct
�m

160 165 170 175 180

JE
S

f

0.95

1

1.05

ln L=0.5
�

∆
�

ln L=2.0∆

ln L=4.5∆

ln L=8.0∆

�D�<±¥�ïfh`��%u!r7]�u!t=c�q�uhvL�~}~z�^;�~}~e-u�u�_A^;�-\"�~tD\�]�^;_Au¢��^;c�]�e-^ g!«h«�o=� |;¬
^;��^;r7]ïq(\�s�o-�~^7���pt-cbs�^�\"q�t-c�^:s�^;r7]K}�qK}~r-_=}~d7\"]�^;_1����]�e=^��#�

)2 (GeV/ctm
100 150 200 250

2
ev

en
ts

 / 
16

 G
eV

/c

0

20

40
�

)2 (GeV/ctm
100 150 200 250

2
ev

en
ts

 / 
16

 G
eV

/c

0

20

40
� t

�
t
�
background

�

 )-1data (955 pb
�

)2two-jet mass (GeV/c
�0 50 100 150

2
ev

en
ts

 / 
9 

G
eV

/c

0

10

20

30
�
40
�

)2two-jet mass (GeV/c
�0 50 100 150

2
ev

en
ts

 / 
9 

G
eV

/c

0

10

20

30
�
40
�(a) (b)

2 = 170 GeV/cMC
tm

 = 0.99MC
JESf
�

�D�<±¥�]rh`,�%u!s�oy\"c�}~q�u!r)u!v�]G¦pu�z7}�r=^;sw\�]�}�dB�-\"c�}G\"�=�~^;q,v�uhcM_y\"](\�\"r=_
a/�1t-q�}~r-�"þCüAýÿ���� �pk��~ghg,\"r=_A�8üAý� �¥©!l"k�±p^;²�³�d�µ;�ïZ�\hmya�u!q�]�o-c�uh�-|
\"�-�~^,�-\"�~t=^Mu!v]� � v�u!cb^�\"d"e1^;��^:r�]p^;�7]�c(\"d;]�^;_>v�c�uhsU^;�-\"�~tD\�]�}~r-��� ����
\"]jþ ÿ���� �¥©!��Z��ymW��r7�-\"c�}G\"r7]�sw\"q�q�uhvL]�e=^�oy\"}~c�uhvM��^:]�qw\"q�q�}~�!r=^;_
\"qB��_=^;d7\���o=c�u�_-t-d:]�qpd7\���d:t-�G\"]�^;_�t=q�}�r=�B]�e-^Ks�u!q�]po-c�u!�y\"�=��^Wo�^;c�|
sOt=](\"]�}~u!rI\"]b]�e-^Ms�u!q�]Ko-c�uh�D\��-�~^,�-\"�~t-^,uhv|� � \"r=_�þÑÿ�����}~r�^7\"d"e
^;��^;r7]M^:��\���ty\"]�^;_ v�c�uhs � ���� �¥�be=^��D\�d3z7�hc�u!t-r=_-q,d:u!r7](\"}~r�\��~�6d:u!r-|
]�c�}��=t-]�}~u!r=qbq�e-u¢¦br�}~r��K\��-�~^¥���<�

Y~{�B�qO^r@�_OFEBHq�^r��qO��qgd&BER>Ird&GJF�@�D�FEBH_gd&IrGCD�dw�>IT_gB�ACGJqgd&BHQ�GCD�Y�IT�
?�ACB��&�&�H=�YU^à¨�_gqOdm^r_OQ�BH_`K �»º�¼�½ GCq>ITAJ_gBHITQ���GJD�FHAJ@�Q�BEQ%GJD6d&{�Bqgd&Ird&GJqOdOGCFEITA(@�D�FEBH_gd&ITGJD�dw�(K|?�@�d�jyB0IrACqg^�FE^TD�qgGJQ�BH_�I�Q�BHxLBHD�Q�BED�FHB
^r� �»º�¼$½ ^rD�d&{�B"B > ITD�Q%5°^r�¤d&{�B��&BHdOq Å _OBEqOGJQ�@�IrA��&BEd�BED�BH_g�T�qgFHIrACB�Ç�@�qOGJD�� d&{�BªQ�BEx\BED�Q�BHD�FHBª��^T@�D�Q%GJD.^rd&{�BE_>qgd&@�Q�GCBEq�� ,��p=
<�D�^TdO{�BH_¦@�D�FEBH_gd&IrGCD�dw�»GCq¦FHIrACFE@�AJITd&BEQ8��_g^TR x\^rqOqgGJ?�ACBàQ�GJ]\BE_O�
BED�FHBEq/GCD � º�¼�½ ?LBHdwjyBHBED° 0�&BHdOqmITD�Q AJGJ�T{�duÁ(@�IT_gcS�&BHdOq}=>Y~{�B�rBHD�BE_OIrd&^r_o@�D�FHBE_OdOITGJD�dw�.dOITcTBEq�GJD(dO^6ITFEFH^r@�D�d�Q�GJ]\BE_OBED�FHBEq�GJD
x�IT_gd&^TDSqg{�^`jyBH_gGCD���ITD�Q��&BHd���_gIT�rR>BED�d&ITdOGC^rDZ?LBHdwjyBHBEDodwj¥^/Q�GC���
��BE_OBED�d�h � x�_g^T�r_OIrRSq~@�qOBEQ�d&^��TBED�BH_gITdOBAQ�RQ�BHsTBED�d&q`K���������� �
IrD�Q��
©�ôUõ�� ±0=¥�¤IT_gGJITd&GJ^TD�q�GCD°GJD�GJd&GJITAJ��ITD�Q°¨�D�ITAJ��qOdOITd&B/_gITQ�GCIr�
dOGC^rD Å �wl��ZK���l��ZÇ&K�FH^rD�qOdO_OIrGCD�BHQ¦?(��qOdO@�Q�GJBHq�@�qOGJD��on�_OBEACAJ� � IrD
Q�ITd&IeK`Ir_OB�ITAJqg^�FE^TD�qgGJQ�BH_gBHQ�� º �p=U�¥n�� @�D�FEBH_gd&ITGJD�d&GJBHq¤Ir_OB~BEs|IrAC�
@�ITd&BEQà@�qOGJD��ªh � qgITRSx�AJBHqu�rBHD�BE_OIrd&BHQàj~GCdO{áðhô|Ñ�ó���Õ.+�¤ITD�Q
dO{�Bu��@�AJA�qOBEdy^r��BEGC�rBHD�sTBEFHd&^r_Oqy��_g^TR ª]�]©"!$#Mð � 0��w=Ul���qOdOBHRSITdOGCF
BE]\BEFHdOq�^TD»d&{�B°R>^�Q�BEACGJD��,^r��dO{�B°?�ITF�c��r_O^r@�D�Q%qgITRSx�AJBHqoGJD��
FEAC@�Q�B Z @�FHdO@�ITdOGC^rD�q�GJD�dO{�B>d&^TdOITA�?�IrF�c(�r_O^r@�D�Q°FE^TD�d&_gGC?�@�d&GJ^TDUK
_gBHAJITdOGCsrB°FH^rD(dO_OGJ?�@�dOGC^rD�q���_g^TR GJD�Q�GJs(GJQ�@�IrA�?�ITF�c��T_g^T@�D�Q.x�_g^T�



/
FHBEqOqgBHq`K|ITD�Q[s}IT_gGCIrd&GJ^TD�q�Q�@�B¥dO^�dO{�B�%�MyqOFEITAJB¥@�qgBHQ>GJD��T#��&BEd&q
qgGCRZ@�ACIrd&GJ^TDU= z ByITAJqg^�GCD�FHAJ@�Q�ByBH]LBHFHdOq���_O^rR dO{�By@�D�FHBE_OdOITGJD�d&GJBHq
GJD°d&{�BZqOGJR[@�AJITdOBHQ°AJBHx�dO^TD=B�>0K�d&{�BmQ�BHxLBHD�Q�BED�FHBZ^T�X ~d&Ir�T�rGCD��
j~GJd&{[�&BHd?BC>yK(ITD�Q�d&{�BuBE]\BEFHd�^T�Ud&{�BuAJGCRSGJd&BHQ¦h � BHsTBED�d¥qgITRS�
x�AJBHq�@�qOBEQ GCD»d&{�B�ITD�IrAC��qgGCq`=»��GJD�ITAJAC��K¥j¥B°GJD�FHAJ@�Q�B�x\^rqOqgGC?�ACB
RSGCqg��R>^�Q�BEACGJD��à^T�~R[@�ACdOGCx�AJB¦GCD�d&BE_OIrFHdOGC^rD�q[GJD6d&{�B�qgGCRZ@�AJITd&GJ^TD
ITd0{�GC�r{oAC@�R>GJD�^rqOGJdw�(=�Y~{�B�qg@�R�GCDoÁ�@�IrQ�_OIrd&@�_gB~^T�LITAJA�qg��qOdOBHRS�
ITdOGCFu@�D�FHBH_gd&IrGCD�dOGCBEq~GCqz�r=  iyBE�hîMï&M(=

��_"`babc������<` } t=s�sw\�c���u!vDq��7q�]�^;sw\�]�}�d¥t=r-d;^:c�](\"}~r7]�}�^:q(�
} u!t-c�d:^ ¨Mr-d:^;c�](\"}~r7]�� Z�±p^;²�³3´�µ;m
�D^;q�}~_-ty\"�j��^;]K^;r=^;c��!�>q�d7\"�~^ k�� °
�M�{^;]K^;r-^:c��!��q�d7\"�~^ k���ª
±p^;r=^;c(\"]�uhc k���f
� } �W³"� } � ©h��©
& [H�Dq k���©`ï\�d3z7�hc�u!t-r=_�d;uhs�o�u!q�}~]�}~u!r k���fa^;o-]�uhr'�{g k���f
�M](\��
�{g1_=^;o�^;r=_-^;r=d;^ k��Ìr
a�uhr�]�^>�b\�c��~u>q�](\�]�}~q�]�}�d:q k���f
a�t=��]�}~o=��^B}~r7]�^;c(\"d:]�}�uhr-q k���©
�yuh](\"� ©h� °

�wD qO@�RSRSIT_g�(K�jyB,x�_gBHqgBHD�d°I8RSBHIrqO@�_OBER>BED�d°^T�>d&{�B6dO^Tx
Á�@�IT_gc%RSIrqOq�GJD d&{�B�ACBEx�d&^rD$#��&BHdOq�F�{�IrD�D�BHA�@�qgGCD��s,�.�. x�? � V
^T��Q�Ird&IoFH^rACAJBHFEd&BEQ�?���dO{�B � n��.BE¿�x\BE_OGJRSBHD�d|=�< RSIrd&_gGC¿�BHAJBH�
RSBHD�d�IrD�ITAJ��qOGJq�jyITq�@�qOBEQ°j~GCdO{�ITD)(+*�),(�Q.- R>BEITqg@�_gBHRSBHD�d~^T�
d&{�By�&BHd~BHD�BH_g�T��qgFHIrACB�= z B/RSBHIrqO@�_gB

���?*���/ �ML 0 ÷ º L º Å qgd&ITd L Ç ÷ � L  Å qg��qOd L Ç iyBH�N;�ï M Å . Ç
j~{�BE_OByd&{�B�qgd&Ird&GJqOdOGCFEITA;@�D�FEBH_gd&IrGCD�dw�uGCD�FHAJ@�Q�BHq¤dO{�B�@�D�FEBH_gd&ITGJD�dw�
^T�h�r= . iyBH�hîrFHMZQ�@�B>d&^�dO{�B~�&BEd�BED�BH_g�T�¦qgFHITAJB(= z GCdO{�I�dO^TdOITA
@�D�FEBH_gd&IrGCD�dw��^r�X�r= . � K;d&{�GCq�_OBEqO@�AJd~GJq�d&{�BmRS^Tqgd~x�_OBEFHGJqOB/RSBEIT�
qg@�_OBERSBHD�dS^T��dO{�B°d&^rx.Á�@�Ir_Oc%R>IrqOqSdO^ Q�ITd&B°IrD�Q�GCqoI . . �
GJR>x�_O^`srBHRSBHD�dy^`sTBH_�dO{�B/x�_gBHs�GC^r@�q~?LBHqgd~R>BEITqg@�_gBHRSBHD�d"� º �p=
z B¦d&{�IrD�c,d&{�B��\BH_gR>GJAJIT?%qgd&Ir].IrD�Q%dO{�B¦d&BHF�{�D�GCFEITA�qgd&IT]Lq

^T�0d&{�BSx�Ir_OdOGCFEGCx�Ird&GJD���GJD�qgd&GJd&@�dOGC^rD�q/��^T_�d&{�BHGJ_�s�GJd&IrA�FE^TD�d&_gGJ?�@��
d&GJ^TD�q}=UY~{�GJq�j¥^r_OcSjyITqyqO@�x�x\^r_OdOBHQ�?��Sd&{�B  = l�=Tn�BHx�IT_gd&RSBHD�d
^T�0�0D�BE_O�r�¦IrD�Q ��ITdOGC^rD�ITA�l�FEGCBED�FHBS��^r@�D�Q�Ird&GJ^TD$Ã�d&{�BS�wd&IrACGJITD
�wqgd&GJd&@�dO^ ��IT�EGC^rD�ITAJB Q�Gm��GJqOGJFHI»��@�FHAJBHIT_gBUÃ[d&{�B,h�GCD�GCqgd&_g�8^T�
�0Q�@�FHIrd&GJ^TDUK � @�AJd&@�_OB�K�l�xL^T_gd&q`K�l�FHGJBHD�FEB�IrD�Q6Y�BHF�{�D�^TAJ^T�T� ^T�
P(ITx�IrD$Ã�dO{�Bª��Ird&@�_gITA�l�FEGCBED�FHBEq>IrD�Q��0D��rGCD�BEBH_gGCD�����BEqOBEIT_gF�{
� ^T@�D�FHGJA�^T� � IrD�ITQ�I]Ã\d&{�BS��Ird&GJ^TD�IrAUl�FHGJBHD�FEB � ^r@�D�FHGJA�^T��dO{�B
��BEx�@�?�AJGCF�^T� � {�GCD�I�ÃUd&{�Bol�j~GCqgqm��Ird&GJ^TD�IrA�l�FEGCBED�FHBo�\^T@�D�Q�IT�
d&GJ^TD�ÃTdO{�B�<>= �0=-l�AJ^TIrD���^r@�D�Q�Ird&GJ^TD$ÃrdO{�B���@�D�Q�BHqgR>GJD�GJqOdOBH_gGC@�R

�¹§@�_>��GJACQ�@�D���@�D�Q.�\^T_gqOF�{�@�D��LK�iyBH_gRSITD��
Ã¤d&{�B�t/^r_OBEITD,l�FEGC�
BED�FHB°IrD�Q �0D��TGJD�BHBE_OGJD�� ��^r@�D�Q�Ird&GJ^TD ITD�Q�dO{�B�t/^r_OBEITD���BH�
qgBHIr_OF�{°�\^T@�D�Q�ITdOGC^rD$Ã\d&{�B>�¤IT_gd&GJFHAJBm�0{���qgGCFEq�ITD�Q�<�qgd&_g^TD�^rR[�
��BHqgBHIT_gF�{ � ^T@�D�FHGJA�ITD�QZd&{�B���^`�rITATl�^(FEGCBEdw�(K  tjÃEd&{�By�wD�qgd&GJd&@�d
��ITdOGC^rD�ITA�Q�BS�0{���qgGCÁ�@�BZ��@�FEACBEITGJ_OB>BHdu�0{���qgGCÁ�@�BZQ�BHq/�¤Ir_OdOGCFE�
@�ACBEqSî � ����l$Ã(dO{�Bu��@�qgqOGJITD���^r@�D�Q�Ird&GJ^TD¦��^T_���ITqgGCF���BHqgBHIr_OF�{�Ã
dO{�B � ^TRSGJqOGH¬^TD��wD�d&BE_ORSGJD�GCqgd&BE_OGJITA~Q�B � GCBED�FHGJI,�%Y�BHFED�^TAJ^T��¬µ IeK
l�x�ITGJD$Ã|d&{�B��0@�_g^TxLBHIrD � ^TRSR[@�D�GCdw��¡ q���@�RSIrD/�¤^Td&BED�d&GJITA-�¥_O^r�
�r_OIrRSR>B[@�D�Q�BE_�FE^TD�d&_gITFEd����¥����� � Y~� º ��� º � ��� º , º Ã(ITD�Qàd&{�B
<�FHIrQ�BHRZ��^T�U��GJD�AJITD�Q�=

d~©¹eb��uhcB\bc�^;d;^;r7]pc�^:��}~^;¦�i�q�^;^ n �Ñc6c���^:cB\"r=_ & �Ñaï\"r-��\"d"z�^;c(i & e7��q(�a^;]�](�b`0/�1�2�i©�Z�f"khk!°�m��d~f¹e&_��6_L�-t-�~^;r=d;}G\ Ï�Ì>Ø|æ43 Z��b[H� �%u!�~�G\"��uhc(\"]�}~u!rym�i & e7�7q(����^;��a^;]�](�51�6�i!k�f!f�k!k!°1Z�f"khk�ªhm�i & e7�7q(�-�D^;��-[87�9�i!k�g!f�k!k�fOZ�f�k!k�ªhm�i
& e7��q(���D^;���[87�2�i¢kCr!f�k!k{r�Z�f�k!k�ª!m.:h²���a/��_M�y\"�;u¢� Ï�ÌLØ|æ43 Z�[<;
�%uh���G\���u!c(\"]�}~uhrDm�i & e��7q(�j��^:�%��[87>=�i7k�g!f�k!k�«�Z�f�k!k�ªhm��dÈr¹e�[,�U_Ld;u!q�](\ Ï�Ì¤Ø}æ43 Z��b[H���%uh�~��\���u!c(\�]�}�uhrDm�i & e7�7q(�y�D^;��y[87�?�i
k{r!f"khk�©�Z�f"khk�«hm��d °Ñeb����_@û�uh�~_-^;c Ï�ÌUØ}æ43 Z��b[H� �%u!�~�G\"��u!c(\�]�}~u!rDm�i & e7�7q(���D^;���[86�=�i
k{r!f"khk�f�Z�f"khk�©hm��d~«¹eb����_@û�uh�~_-^;c Ï�ÌUØ}æ43 Z��b[H� �%u!�~�G\"��u!c(\�]�}~u!rDm�i & e7�7q(���D^;���[86�=�i
k{r!f"khk�f�Z�f"khk�©hm��d~ª¹e�[,�U_Ld;u!q�](\ Ï�Ì�Ø}æ43 Z��b[6�9�%u!�~�G\"��uhc(\"]�}~u!rym�i & e7�7q(�D�D^;���a%^;]�](�
1�7�i�k�®hf"khk!° Z�f"khk�ª!m��d~l¹eb²��Wa/�|_M�y\"�;u¢� Ï�Ì�Ø}æ43 Z�[@; �%u!�~�G\"��uhc(\"]�}~u!rym�i u \"]�t=c�^)=�2�1�i
k�f!«!®hg,Z�f"khk!°�m�i & e7��q(�¹a%^;]�](��`$6>?�7�i�r!l!«LZ�f"khk�«!m.: � � � u!r=_-u�i n �
& e7��q(� } u�d�� n o-rD�A6�B�ij®Ñrhª�Z�©!ghg!©hm.: � � � u!r=_-u�i n � & e��7q(� } u�d��n o=rD�"/�7�i�°�©!fhª�Z�©!g!gh®!m.:y�W�DC��j[,\"�~}~]���\"r=_A±¥��W�j±pu!�~_-q�]�^;}~ryi
& e7��q(�j�D^;��j[�=�/�ij©!«Ñrh©�Z�©!ghg!f!m��d~®¹e n � & t-s�o=��}~r Ï�Ì�Ø}æ43 i u t-d:���¥��r=q�]�c�t-sw��a�^:]�e-u�_-q�_�=�=�7�i)©
Z�f�k!k�fhm��d~g¹e&_��z`ey\"]�]�} Ï�Ì�Ø}æ43 u t=d;�G�,��r-q�]�c�t=sw��a�^;]�e-u�_=q�_E/�6�6�i�rhl!«
Z�f�k!k�ªhm��d�©�kÑeb��� } ��uhq�]�c(\"r=_DiÄaï�µa%u!r=r7�-�G\"_yi-\"r=_ } �=a�c�^:r-rD\hi(� & k�©"|3fh©!i»a¨
Z�f�k!k�©hm�ije=^;o-|ão-ey³"k�©"k�®hf!ª�°A:p±¥���%uhc�d;^;�~�G\!ij�;�D±¥� � r-u¢¦b�~^;q(iH±¥�
a/\�c�d3e=^;q�}~r-}Gi } ��a�u!c�^;]�]�}Gi � �>�p_y\"�h}�c�}Gi & �-�D}~d3ey\"c�_=q�u!rDi-a/��C��} ^;�7s�u!c(iW\"r=_®`ï�b�W� n ^:�-��^;c(i n ��CM}~�he\c6r-^;c��h� & e7�7q(�$B�?�i
k�©"kwZ�f�k!k�©hm.:a/��aï�ja/\�r-��\"r-u�ia/��a�uhc�^;]�]�}Gi7�W� & }~d;d;}~r-}~r-}Gij�L�
& }~]�](\"tDi%\"r-_N_��j[,� & uh�~u!q(\!i n �5CM}~�!eNcHr=^;c��!� & e7�7q(�FB>7�i�khk�©
Z�f�k!kCrhm��d�©h©¹e�±¥��a/\�e-�~u!r�\"r=_ } � & \"c�z�^�i & e7�7q(���D^;��{`$=�?�?�Z�©!ghg!l!m�i & e7��q(�
�D^;��[�/�9�i�°�®!®hª�Z�©!ghg!ª!m��d�©hf¹eb�W�b_���`^:c�^;r-_=q(i n �j���H±p}�^:��^�iW\�r-_GC�� � t-}~�{v�i u t=d;�G� & e7��q(�`$9>2�?�i�rhg�Z�©!gh®!g!m��d�©»r¹e�±¥� & ��a^;oD\��!^7i n �%�%uhs�oD� & e7�7q(�A2�7�ij©!g!f�Z�©hg!lh®!m��d�©�°Ñeb�W� n \"s�^:q(i%��cM� uH& c�uh�!c(\"sFa}��=c(\"c��(a%uhr-� n c�}�]�^:t-o#[M«"k�ªh�d�©h«¹e&_��H[,��a/\�c�]�}�ryip�W��±¥�H�Du!��^;c�]�q(i n � n � } ]�}~c���}~r=��ip\�r-_ �L� } �
�be=u!c�r-^�i�c6t-c(� & e7�7q(���I?�=�i%©»rÑr�Z�f�k!k!k�m��


