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P j R7PST�geYZ^�drI5T_KNR��ºK7WX�=PSOAT_R7Ied
��geOp^S^SW]g5YZ^�P j TSILOA� j P_WXKNRL�?�ZOQP6P j R0g5MAMAT_ILg5V j �QRy^SV�TSW]�pRy�
��R�i]I;nßV�g5Y¥g5i]^SIN�pR�g5MAMAi]WXRy��P_INP j R�P_T_g5YZ^�drI5T_K7Ry��KNWX�GP_OAT_R
Ied°d�gLV~PSILTvgeYpgei]aG��R�T�^�o?Ü?WX�poGÀ�^ j I;n�^�ILYAR�M�IL^_^�W]�Ai]R��Qa=YZgeKNW�V
ß g�a5Ry^²YAR�P3drI5T?P j W�^3R,�=P_R�YZ^SWXILY%�;n j R�TSR(nJR®g5^_^SOAKNRvP j g;P3P j R
V,i�g5^_^®g;P®PSW]KNR0íJ�QR�MpR�YZ�A^�ILYcP j R�V,i�g5^_^®g;P®PSW]KNR0í�îï�5�=�AOQP
YAI5P�I5Y0P j R�P_T_g5YZ^bdrILTSK¤gePSW]I5Y0geP®PSW]K7R0íVîï�5o
 j R�TSR�g5TSR ^SR�\5R�T_g5i�Pba=MpRy^
IedNWXYp�QR�M�R�YZ�AR�YZV�WXRy^
P j g;PºV�g5Y
��RcW]YZV,ILTSM�I5T�g;P_R��*WXYGPSI�P j R¥�á ��� o4��Y�KNIL^�P!V�gL^�Ry^�WXP6W]^
T_R�g5^SI5Ypge�Ai]RPSI«g5^_^�OAKNRºP j geP¥n j W]i]R�P j R*KNIeP_WXILY � P_T_g5YZ^�§
drI5T_K¤g;P_WXILY PST�geYp^�WXPSW]I5Yp¡ªK¤g�a ILT«K¤g�a YZIeP#�QR�M�R�Yp��ILY
P j R WXK¤ge�LR£V�i]gL^S^��.P j R�V�i]gL^S^0PST�geYp^�WXPSW]I5Y¸W]^W]YZ�QR�MpR�YZ�QR�YLP
drT_I5K�P j RV,OZTST_R�YGP6P_T_g5YZ^�drI5T_KNgePSW]I5Y W]YZ�QR��°k % ��ð�ñ ® ðBñPò à ¡�¯% � + ñ ® + ñPò à ¡ % � $ ñ ® $ ñPò à ª + ñPò à ª + ñ ¡~�?n j R�T_R ð�ñ ¯ � + ñ ª=$ ñ ¡�W�^�P j R
V,ILK6�AW]YARy�*^�P_gePSR5o!f*RNn�W]iXi�g5i]^SIg5^_^�OAKNR!P j RNP j R¤V,OAT_T_R�YGP
PST�geYp^bdrILTSK¤g;P_WXILY��QI=R�^2YAI5P��QR�MpR�YZ�*I5Y
P j R¤V,OAT_TSR�YGP2V,i�g5^_^�k
% �*ð ñ ® ð ñPò à ¡�¯ % � + ñ ® + ñPò à ¡ % � $ ñ ® $ ñPò à ª + ñPò à ¡~o
4IcKNIQ�QR�i4PSR�K7M�I5T�gei3V,I j R�T_R�YpV,R�W]Y
P j R6P_T_g5YZ^bdrILTSK¤gePSW]I5YZ^��
% � $ ñ ® $ ñPò à ª + ñPò à ¡�W]^(^SMpRyV,WX±ZR��¤Op^�W]YA�6g�K¤g5M�Ied�ÃSÆ�ÙXÔeÎ|Èqó;Æo¦¤Ä#ôÎ×È�Ä;ÉZ�rõ � $ ñ ª=$ ñPò à ¡~o ÜAILTºR,�Ag5K7MZiXRL�6W]Y¨P j RªV�gL^�R¬Ied�W]K!§
ge�LR PST�geYp^�i�g;P_WXILYZ^���P j W�^ºK¤geMZMAWXYZ�¦n(I5OAi�� ^�W]KNMAi]a¿V�I5T_TSR�§
^SMpILYZ�*PSIP j R�TSR�i]gePSW]\5R¤^ j W`dÊP!�pR�PbnJR�R�Y£PbnJI
�LiXIL�Zgei3P_T_g5YZ^�§
i�g;PSW]I5Yp^�o �ãdNg�P_IeP_g5i�Iedrö \LR�TSPSW�V�g5i�g5YZ�éö j I5T_WX��I5YGP_g5i
^ j W`dÊP�^
geT_R*M�IL^_^SWX�Ai]R5�.P j R�YßP j R£PSI5P_g5i2Y=OAK!�pR�T
Ied�P_T_g5YZ^�§
drI5T_K¤g;P_WXILYZ^¤W�^�¬÷¯øöæù�geYZ�«P j R
P_T_g5YZ^bdrILTSK¤gePSW]I5YZ^NV�g5Y
��R^SI5TSPSRy��^SIºP j g;P�$Ã¯ûú=ö Ðïü �vn j R�T_R�úJª ü �AR�YAI5PSR¥WXYQ§
�QW�V,Ry^®Ied?P j R�g5MAMAT_I5MAT_W]gePSR.\5R�TSPSW�V�g5i�geYZ� j ILTSW]��ILYLP�gei�^ j W`dÊP�^�o
 j R�Y%��nJR V�geY¿�QR,±ZYZRhP j R�K¤g5MAMAW]YA�Cg5^Ìõ � $ ñ ª=$ ñPò à ¡³¯ý � ú ñ îþú ñPò à ¡ ù Ð � ü ñ î ü ñPò à ¡ ù �%WXdJn(RNg5TSR7W]YLP_R�T_R�^�PSRy��I5YZiXaW]Y¤P j R.K¤ge�5YZW`P_OZ�QR�I5d�P j R.TSR�i]gePSW]\5R�KNI5PSW]I5Y%�GI5T(g5^�P j R�\LR�V,§
PSILTVõ � $ ñ ª"$ ñPò à ¡2¯ � ú ñ îbú ñPò à ª ü ñ î ü ñPò à ¡~�eWXdZP j R®�QWXT_R�V,PSW]I5Y!Ied
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P j R�KNIePSW]I5Y¥W�^�gei�^�INW]KNMpILT�P�geYGP�oJ��Yg¤^SW]K7W]i�geT®d�g5^ j W]I5Y¥P j R
�QW�^bP�geYZV�RºKNR�gL^�OZTSR
drILTcI5P j R�T�Pba=MpRy^cI5d�PST�geYZ^�drI5T_K¤g;P_WXILYZ^
V�g5Y0��R��QR�±ZYAR��%ovU=IZ�An(R�g5^_^�OZK7RLk

% �*ð�ñ ® ð�ñPò à ¡ ¯ % � + ñ ® + ñPò à ¡ % � õ � $ ñ ª=$ ñPò à ¡�¡Dª�I5T�ª � �G¡
% �*ð�ñ ® ð�ñPò à ¡ ¯ % � + ñ ® + ñPò à ¡ % � õ � $ ñ ª=$ ñPò à ¡ ® + ñPò à ¡Oª � �G¡

�QR�MpR�YZ�QW]YA��I5Y
n j R,P j R�T�ILT�YAI5P�nJR�n®geYGP�P_I�gei]iXI;n¿�QWXå�R�T�§
R�YGP�KNIeP_WXILY£V j geT�g5V~P_R�T_W]^�PSW�V�^.drILT��QW`å°R�T_R�YGP�W]KNg5�5R¤V,i�g5^_^SR�^�o
ß a�g5^_^�OZK7W]YA��^�K¤g5iXi=KNIeP_WXILY6��R,Pbn(R�R�Y7V,ILYZ^�RyV,OQP_WX\LRvdrT�geKNRy^
geYp� ^�R�P�PSW]YA� % � õ
¡m¯¯Á¥drI5T ® õ ®�� P j T_R�^ j I5i����4P j RcYGOZK!§
��R�T�Ied(MZgeT�geKNR�PSR�T�^�geYZ�ºP j R�V,I5KNMAOAP_g;P_WXILYZgei3i]ILgL�ºI5dvP j R
W]YQdrR�T_R�YZV�R�MATSIQV�R��QOAT_R�V�g5Y0��R��QT�g5^�PSW�V�gei]i]a�TSRy�QOZV�R���o
 j R¬�á ��� j g5^
P j R drILiXi]I;n�W]YA�CMZgeT�geKNR�PSR�T�^�k�É È ��drILT
+ ¯Ø��ªB««�«ª
	ß§4P j R2KNR�g5Y�WXK¤g5�5R�^�drI5T�	 V,i�g5^_^�Ry^ ±� È �=�AR,±ZYQ§
W]YA��P j RJi]R�\LR�i�^²I5dZOAYZV�R�TSP_g5WXYGPba2drI5T3�QWXå�R�TSR�YLP?MAWX�=R�i]^4drILT4Ryg5V j
V,i�g5^_^ ±�� ��P j R��AW]g5�5I5Ypgei=V,I;\;geT_W]g5YZV,RJK¤g;PST_WX�6�QR�^_V,T_WX�ZWXYA�.P j R
^SR�YZ^SI5T4YAI5W�^�R ± Ç��3n j R�T_R ð ¯ � + ª"$�¡~��P j RvMAT_W]I5T²MZTSIL�Zge�AW]i]W`P_WXRy^
Ied²�AW`å°R�T_R�YGP(^�P_gePSRy^ ± geYp�N±ZYZg5iXi]a6P j R.PST�geYZ^SW`P_WXILY¤MAT_I5�Zg5�AWXi]WX§
PSW]R�^������ ���c¯ % �*ð ñ ¯ ð�� ® ð ñPò à ¯ ð ¡,�AP j g;P�V�g5Y�pR�d�gLV~P_I5T_WX��R��g5^7^ j I;n�Y¬ge��I;\5RLo  j R j W]�A�AR�Y¬\;g5TSW�ge�Ai]R�^!W]Y�P j R0KNIQ�QR�i
geT_R2P j R�^�P_gePSRy^ ðBñ geYZ�cP j R�i]gePSR�YGP�W]K¤ge�5Ry^�� ñ o
��Y�P j W�^J�LR�YAR�T_gePSW]\5R�KNIQ�QR�i|�=�5W]\5R�Y¤P j R.MAT_R�\=W]I5OZ^(^�P_g;P_R5�GP j R
V,i]OZ^�PSR�T7W]YZ�QR�� + ñ g5YZ� P j RcP_T_g5YZ^�drI5T_KNgePSW]I5Y�W]YZ�QR��¡$ ñ geT_R
�QT�g�n�Y¿T_g5YZ�QI5KNi]a¦drT_I5K�� ��������� ��� ¯ % � + ñ ª=$ ñ ® + ñPò à ª=$ ñPò à ¡~o j R�Y%�Ag6i�g;P_R�YGP�WXK¤g5�5R2W]^��QT�g�n�Y¤drT_I5K % �'& ñ ® + ñ ¡,�AgeYZ�cP j R�Y
P j R�±ZYpgeipdrT_g5K7R.W]^®�QT�g�n�YNdrT_I5K % � ( ñ ® $ ñ ª & ñ ¡~o� j R.MATSIQV�R�^_^
W�^®TSR�MpRyg;PSRy�¥OAYGPSW]i�P j R�R�YZ�¥Ied4P j R�^SR�³GOAR�YZV,RLo
�ãd6n(R j g�\LR
P j R*��R�^�P�á ��� MZg5T_g5KNR,PSR�T_^�drI5Tg��LWX\LR�Y
^SR�³GOAR�YpV,R � R�^�PSW]K¤g;P_R��ßOZ^�W]YA� }v� g5^
�QRy^SV�TSW]��R��#��R�i]I;n�¡~�
^SR�\5R�T_g5i3WXYGPSR�TSRy^bP_WXYZ��V,I5KNMAOAPSR�T6\GW�^SWXILY*P�g5^S¢Q^�V�geYh��R¤MpR�T�§
drI5T_KNR��¤�=aNW]YQdrR�T_R�YZV�R.W]Y�P j R.�á ��� � ^�R�R2Ü?W]�ZoQÀ5¡,o��2W]\5R�Y
P j R¤WXYAMZOQP!^SR�³GOAR�YpV,R5�?V,ILK7MZOQPSW]YA�^¢ £! #"%$ É È& #"%$ T_R�KNI;\5Ry^
^SR�YZ^SI5T�YZI5W�^�RL�LW]YQdrR�T_T_WXYA��P j R�PST�geYZ^�drI5T_K¤g;PSW]I5Y¤W]YZ�QR��NPST�g5V�¢Q^
P j R�I5�Q�bRyV~P²g5YZ�2WXYQdrR�TST_W]YA� & M�R�TSdrI5T_KN^%WXK¤ge�LR�^bP�ge�AW]i]WX�yg;PSW]I5Y²o
��T_I5�pge�AW]iXW�^�PSW�V�WXYAdrR�T_R�YZV�R�W�^�d�gL^bPy�G^SWXYpV,R�P j R.^�P_gePSR.\�g5TSW�ge�ZiXRy^
Ied(P j R��á ��� geT_R¤�QW�^SV�TSR�PSR5o¤ j RNP_T_g5WXYZR��£�á ��� V�g5Y
gei�^SI��pR2OZ^SR��NP_I!V�i]gL^S^SW`draNYAR�nC\=W]�QR�I!^SR�³GOAR�YZV,Ry^JgL^�Pba=MAW�V�g5i
I5T�gePba=MAW]V�gei%�=acg5MAMAi]a=WXYA��g7P j T_R�^ j I5i���P_I¤P j R�MATSIL�Zge�ZWXi]W`Pba
Ied3�5R�YAR�T�g;P_WXYZ�6P j R�^�Ry³GOAR�YZV�R�OAYZ�QR�T®P j R�KNIQ�QR�i×o
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��Y!g5iXiGIedZP j R(KNI=�AR�i�^4MZTSRy^�R�YLP_R���W]Y�P j W�^4MpgeM�R�Ty��P j R®V,ILYLP_WXYA§
OAILOZ^2\�g5TSW�ge�ZiXRy^.g5TSR!R�WXP j R�T2IL�Z^SR�T_\5R��*��geOZ^_^�W�geYº\�g5TSW�ge�ZiXRy^
I5T(geT_R.��geOp^S^SW]g5YN\�g5TSW�ge�ZiXRy^�n j IG^�R�V j WXi��QT_R�Y�geT_R.��g5OZ^S^SW�geY
n�WXP j iXW]YARygeT_iXa�T_R�i�g;P_R��«KNR�g5YZ^�o¦UQIZ�JP j R j W��A�QR�Y#V,ILYLP_WXYA§
OAILOZ^�\;geT_W�ge�Ai]R�^�V�geYC��RºW]YGPSR��LT_gePSRy�ªILOQPcW]Y¦V,i]IL^SR��ªdrILTSK
OZ^SWXYZ��iXW]YARygeT!g5iX�LR��AT�gA�?g5^!�QR�^_V,T_WX��R��hW]Y¬UQV�Y%o3ÀAo�ÜAILT�P j R
^�P_g;P_W]V®KNIQ�QR�i]^��eP j R��QW�^SV�TSR�PSR�\;geT_W]g5�Ai]R�^�V�g5Y!��R�i]OAKNMpRy�7PSI5§
�5R�P j R�T%drILT²P j RJMZOATSM�IL^SR�I5dAWXYQdrR�TSR�YZV,R(geYZ��drI5T4P j R(�Qa=YZgeKNW�V
KNIQ�QR�i×�QP j R��AW]^_V,T_R,P_R2\;g5TSW�ge�Ai]R�^®geP®Ryg5V j PSW]KNR�^�PSR�M
V�geY¥��R
i]OAKNMpRy�cP_I5�LR,P j R�Tyo
2.YZV�R*P j R KNIQ�QR�i�^
geT_Rh\GW]R�n(R��ßW]YßP j W�^
n(g�aL��P j R�^�P_geYA§
�Ag5T_��R��=M�R�V,P_gePSW]I5Y#K¤g;�QW]KNWX�yg;PSW]I5Y � }v� ¡0gei]�5ILTSWXP j K V�g5Y
��R�geMAMAi]W]R��¸WXY g�^�PST�geW]� j P�drILTSn®geT��«d�g5^ j W]I5Y¸PSI�R�^�PSW]K¤g;P_R
P j R2K¤ge�=W]K6OZK iXW]¢5R�iXW j I=IQ��MZg5T_g5K7R�PSR�T_^ ��3 R�KNMZ^�PSR�T��²Æ�Î(ÔeÙ��
���-�
�5¡~o?��Y�P j R } §ã^�PSR�M%�=MAT_I5�Zg5�AWXi]W�^bP_W]V.WXYAdrR�T_R�YZV�R.W�^(OZ^�Ry�¤P_I
V,ILKNMAOQPSR�P j R�^SO�ë�V,W]R�YGP.^�P_gePSW�^bP_W]V�^�oJ��YP j R � §�^�PSR�M²�AP j R�^SR
^�P_g;P_W]^�PSW�V�^�g5TSR.OZ^SR��cPSINOAM°�Ag;P_R.P j R�V,ILYZ�QWXPSW]I5YZg5i�MZTSIL�Zge�AW]iX§
WXPSW]R�^2geYZ�
�QR�YZ^SW`P_WXRy^���n j W]iXR�R�YQdrI5T�V,W]YA��W]YZ�QR�MpR�YZ�QR�YZV,R7V,I5YA§
^�PST�geW]YLP�^²g5YZ��V,ILYZ^�PST�geW]YLP�^%ILY�P j RvdrI5T_K¤^²I5dQP j R®V,ILYZ�QWXPSW]I5YZg5i
MAT_I5�Zg5�AW]iXWXPSW]R�^�o
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\LR�T_a*i]I;n ^SWX�5§
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P j R
W]KNg5�5Ry�NKNgePSR�TSW�gei×o44I�T_R��QOZV�R�YAILW]^SR5�LK6OAiXPSW]MAi]R�W]KNg5�5Ry^�geT_R
OZ^SOZgei]i]a�g�\5R�T�ge�LR��
g5YZ�
P j RNMAW`�QR�i�\�g5TSW�geYpV,R�^2V�g5Yº��RNOZ^�Ry�
PSI
Ry^bP_WXK¤gePSR�V,R�T�P�geW]YGPba�WXY T_R�Yp�QR�T_R��£^bP_TSOpV~PSOZTSRy^�ocÜ?W]�Zo��5�
^ j I;n�^3P j R�R�^�PSW]K¤g;P_R��NKNR�g5YZ^vg5YZ�N\;geT_W]g5YZV,Ry^�Ied°P j R�MAWX�=R�i]^
drT_I5K�À
�5ÁNU }v� W]KNg5�5Ry^Ji]W]¢5R�P j R�I5YARy^®WXYÜ?WX�poy�5gZo
f£RhPST�geW]YAR��¸gª^SW]YA�5i]R,§�V,i]OZ^�PSR�T
 � � n�WXP j Û j I5T_WX��I5YGP_g5i
^ j W`dÊP�^
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geYZ�5i]R5o6Ü?W]�Zo Û �*geYZ�*R7^ j I;n©�AWX�LW`P�^�P j g;P�n(R�T_R6T�geYZ�AI5KNiXa
�5R�YAR�T�g;P_R��«drT_I5K P j R£�H( .^0g5YZ�CP j R�d�gLV~PSILT¥g5YZgei]a=��R�T_^�o
U=W]YZV,R��AW`å°R�T_R�YGP�V,ILKNMpILYAR�YGP_^®W]YP j R�d�g5V~P_I5T�g5YZgei]a=��R�T�^®g5V,§
V,ILOAYGP�drI5T��QWXå�R�TSR�YLP�^�PST_I5¢LR!geYZ�5i]R�^��°P j R�^SWXK!OAi�g;PSRy�º�QW]�5WXP_^
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V,i�g5^_^SW`dra¡�yÁ5Á5Á¤PSR�^�P�MZgeP�PSR�TSYp^
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R,�Ag5K7MZiXRL��WXY£P j RN^SR�V�I5YZ�ºTSI;n I5d(Ü?W]�Zo��Q�%n(R7^ j I;n P j R�¥
V,i�g5^_^SR�^�i]R�g5TSYZR���=a¥PST�geW]YAWXYZ�cgc � � OZYLP_WXi3V,ILY=\5R�T_�5R�YZV,RL�
n j W]iXR�gL^S^SOAKNWXYZ�7g7OAYAWXdrI5T_K MAT_WXILT®I;\5R�T®gei]i��
�8]©���h¯æ�yÀY�
M�IL^_^�W]�Ai]R�PST�geYp^�i�g;P_WXILYZ^�o2f j W]iXR!P j R7V�i]gL^S^SR�^.geT_R6YAI0iXILYA�5R�T
�Ai]OAT_TSRy�0I;\LR�T®P j R6n j ILiXR�W]K¤ge�LR5�AP j R��ZgLV�¢=�5T_I5OAYZ�¥V,i]OQPSPSR�T
W�^�^bP_WXi]i�YAI5P6^�OYë¤V�WXR�YGPSi]a*^SOAMAMAT_R�^_^�Ry�*g5YZ�*P j R0^ j g5MpRy^�geT_R
YAI5PJV,ILK7MZiXR�PSR�i]aN^�R�MZgeT�g;P_R���o4��YNd�g5V~PJI5YAR�^ j g5MpR�W�^�KNW�^S^SW]YA�
R�YGP_WXT_R�i]a � KNILOQP j M�I5W]YLP_WXYZ���QI;n�Yp¡~o
2.YARNKNWX� j P j I5M�RNP j geP�P j R¤R��=PST�gcW]YQdrI5T_K¤g;P_WXILY£g�\;geW]i�ge�Ai]R
drT_I5K P_R�KNMpILT_g5i�V,I j R�T_R�YZV�R!KNW]� j P�KNg5¢5R7OAM*drI5T�P j R7i�g5V�¢
Ied7R�\=W��QR�YZV�R£P j gePº�QW`å°R�T_R�YGP_W]gePSR�^¥P j R�V,i�g5^_^SR�^�o [ ^SW]YA�Cg
�á �º� n�W`P j P j R�PST�geYZ^SWXPSW]I5Y�KNIQ�QR�iLWXY � �L¡,�yn(R�T_R,±ZYZR��2P j R
V,i�g5^_^SR�^2drI5OZYZ�£�Ga£ � ���=a�PST�geW]YAW]YA�¥P j R0�á ��� OZ^SWXYZ�
� Ñ WXPSR�T_gePSW]I5YZ^�Ied }v� oL j R��ZgLV�¢G�LTSILOAYZ�7V,i]OQP�P_R�TJW]^�drOAT�P j R�T
^SOAMAMAT_R�^_^�Ry��geYp��I5YARJIedAP j R®geK6�ZWX�LOAI5OZ^4 � �CV�i]gL^S^SR�^²n(gL^
T_R,±ZYARy�cW]YGPSINP j R�KNW]^_^�W]YA�Æ�S�AI;n�Y0^ j geM�R��Zo
��Y¤P j R�drILOAT�P j TSI;n«Ied²Ü?W]�Zo��=�GnJR�^ j I;nªP j R.KNIePSW]I5Y0�QW]^�PST_WX§
�AOQP_WXILYdrI5T.R�g5V j V�iXOZ^�PSR�T�g5^.gN�5T�g�a�i]R�\5R�i²W]K¤ge�5R�W]Y
n j W�V j
P j R!W]YGPSR�Yp^�WXPba
W]^2MAT_I5M�I5TSPSW]I5Ypgei%P_IcP j RNMAT_I5�Zg5�AWXi]WXPba¥I5d�P j R
V,ILTST_R�^SM�I5YZ�QW]YA��T_R�i�g;P_WX\LR0^ j WXdÊP�o¬ j Ry^�R¥W]KNg5�5Ry^!^ j I;n P j R
�QR�MpR�YZ�QR�YpV,R2�pR�PbnJR�R�Y¤P j R2�AWXT_R�V,PSW]I5Y�I5d�P j R2KNI5OQP j W]Y�P j R
^ j geM�R�geYZ�0P j R��QWXT_R�V,PSW]I5Y¥Ied?P j R�KNIeP_WXILY%o
 j R£V,i�g5^_^NPST�geYZ^SWXPSW]I5YCMAT_I5�Zg5�AW]iXWXPbaªK¤gePST_W`� � ^ j I;n�Y#g5^cg
�5T�g�a�i]R�\LR�iAW]K¤ge�5R�¡�V�g5MQPSOZTSRy^3P j R�iXR�dÊP�PSOAT_YZ^vWXYNP j R��AgeP_g�gL^
P j RvP_T_g5YZ^�WXPSW]I5Y6�pR�PbnJR�R�Y6g5MAMAT_I5MAT_W]gePSRvg5MAM�R�geT�geYpV,R�^�o4U=W]YZV�R
¥ºV�i]gL^S^SR�^!n(R�T_RcOZ^SR�� W]Y�P j RKNI=�AR�i�geYZ� P j R�TSRgeT_R�I5YZiXa
Ñ �QW�^bP_WXYpV~P!^ j geM�R�^�WXYhP j Rc�AgeP_gA�3À;YZ�hg5YZ�Æ¥;P j KNRygeY geT_R
^SWXKNW]i]g5T¥g5YZ�CP j R�T_R*W�^g j WX� j MAT_I5�Zg5�AW]iXWXPba�Ied!^Sn�W`P�V j W]YA�
��R,Pbn(R�R�Y«P j R�K ± g5YZ�ªP j R Ñ P j V,i�g5^_^NW�^¤R�^�PSW]K¤g;PSRy�ªPSI ��R
\5R�TSaºOAYAi]WX¢LR�i]a5�3g5^2P j R Ñ V,ILiXOAKNYhIed(P j RcV,i�g5^_^2PST�geYZ^SWXPSW]I5Y
K¤g;P_TSWX�
WXYZ�AW]V�g;PSRy^�P j g;P�YAI5YZR�Ied�P j R7V�i]gL^S^SR�^.geT_R�i]WX¢LR�i]acP_I
V j g5YA�5R2WXYGP_INP j R Ñ P j ^ j g5MpRLo



     c=1   c=2       c=3     c=4  c=5

µ

Φ

Ψ                P(m(l’,l))
      relative shift probabilities
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6 D 6 Ö2½T¹�¸csÃÀ,s ¢ ºÜ·m¸rÂÃÓ;·bÂ�¸¤½ EZ¸�»�¼

Ó;Ö2Â�·b·m½T¸�½T¾ts2»�Â�·b¾Ã»¤»�¸uh�ÀB¾�½0»¤º
 j R7WXK¤g5�5R�^.W]Y*Ü?WX�po Ñ g�n(R�T_R!gLV~P_OZgei]iXa
�QT�g�n�Y�T�geYZ�AI5KNiXa
drT_I5K g Ñ Á5Á;§×drT�geKNR�I5OQP��QI=I5T4\GW��QR�I.^SR�³GOAR�YpV,R5o?²I.iXRygeT_Y�P j R
KNIeP_WXILY0I5d4P j R j R�gL�cW]Y0P j R�\=W��QR�Ip�QnJR2PST�geW]YARy�¥gN�á ���
V,ILYGP_geW]YAW]YA�v	 ¯ Û V�iXOp^bP_R�T�^¤geYZ��¬÷¯ ¥LÀ Û P_T_g5YZ^Si]gePSW]I5Y
PST�geYp^bdrILTSK¤g;P_WXILYZ^ � À Û j ILTSW]��ILYGP_gei�^ j WXdÊP_^�g5YZ�«À Û \LR�TSPSW�V�g5i
^ j W`dÊP�^_¡6OZ^SWXYZ�^�5Á�W`P_R�T�g;PSW]I5Yp^�Ied�P j R }v� g5iX�LI5T_W`P j Koºf£R
g5^_^SOAKNR��cP j R�P_T_g5YZ^�WXPSW]I5Y¥KNIQ�QR�i%I5d � �L¡~o
 j R ±pT_^�P*T_I;n�I5d�Ü4W]�Zoo�#^ j I;n�^P j R¬T_R�^SOAiXPSW]YA�#V,i]OZ^�PSR�T
KNR�g5YZ^6g5YZ�*P j R¥^�RyV,I5Yp�*T_I;n ^ j I;n�^�P j R�MZW`�QR�i(\;geT_W]g5YZV,Ry^
drI5T®P j R�V,i]OZ^�PSR�T_^ � j WX� j \;g5TSW�geYZV�R2V�I5T_TSRy^�M�I5Yp�A^JPSI j W]� j WXYQ§
PSR�YZ^SW`PbaA¡~o3 j R®i�g5^�P3W]K¤ge�LRJW]iXi]OZ^�PST�g;P_R�^4P j R�MZTSIL�Zge�AW]i]W`Pba��QW�^b§
PST_W]�AOQPSW]I5Y
I5d4P j R�P_T_g5YZ^�i�g;P_WXILYZgei�MpgeTSP�Ied?P j R j R�g5�¥KNIeP_WXILY
� ^ j WXdÊP_^Ji]g5TS�LR�T3P j geY���MZW`�QR�i�^�P_OAT_YAR��NILOQP�PSI6�pR j WX� j iXa7OAYQ§
i]WX¢LR�i]aQ¡,o2ÜZI5T.I5T�gei]i4�AOAP2ILYAR!V�iXOZ^�PSR�T��pP j R!i]R�g5TSYARy�
V,i]OZ^�PSR�T
YAILW]^SR0K¤g5MªW]iXi]OZ^�PST�g;P_R�^!P j gePNP j RKNIQ�QR�i�i]R�g5TSYARy� P_I£^SR��5§
KNR�YGP7P j RI5�A�bR�V~P!drTSILK+P j R¥�ZgLV�¢G�LTSILOAYZ�h�=a W��QR�YGPSWXdra=WXYZ�
P j g;P7P j R0�Zg5V�¢=�5T_I5OZYZ�hW]^!K6OpV j KNI5T_R�\;geT_aGW]YA� � WXY«V�gL^�Ry^
n j R�Y¤P j R.�Zg5V�¢=�LTSILOAYZ�7W]^vOAYAWXdrI5T_K�LILTvn j R�Y�W`P(KNI;\5R�^�PSI5§
�5R�P j R�T!n�WXP j P j R0IL�Q�bR�V,P���P j W�^!n(I5OZi]�¬YAIePN�pR0P j RV�g5^SRy¡,o
 j R�V,i]OZ^�PSR�T�\�g5TSW�geYpV,R2KNg5M¥^ j I;n�^ j I;nCP j R�KNIQ�QR�i%^_V�g5iXRy^
P j RNV�I5YGPST_W]�AOQPSW]I5Yp^�I5dJ�QWXå�R�TSR�YLP�MAWX�QR�i�^.n j R�Y£KNgeP_V j W]YA�¥g
V,i�g5^_^�geYp��P_T_gLV�¢GW]YA�!P j R�IL�Q�bR�V,P�o
4ICWXi]iXOp^bP_T_gePSRhP j R \�g5TSW]I5Op^OZ^�R�drOAi6W]YQdrR�TSR�YZV,Ry^
^ j I;n�Y¿W]Y
Ü?WX�poeÀQ�en(RvdrOZT�P j R�T��QR��5T�g5�QRy��P j R(ILTSW]�5W]YZg5iL\=W��QR�I�^�Ry³GOAR�YZV�R
�=a¤MAi�g5V,W]YA�Ng!^�P_gePSW�V.�ZgeT_¢7�pgeT®WXY0drT_I5YGPJI5d4��IeP j P j R.�ZgLV�¢G§
�5T_I5OZYZ��geYp�¤P j R.d�gLV,R � P j R�±pT_^�P(T_I;nCW]Y¥Ü?W]�Zo��L¡,o?f£R2P j R�Y
M�R�TSdrI5T_K7Ry�©�LÁcWXPSR�T_gePSW]I5YZ^2Ied(�á ��� iXRygeT_YAW]YA�¥gL^S^SOAKNW]YA�
g^�W]YA�LiXR¤V,i�g5^_^�geYp�ºP j R�^_geKNR¤^�R�P�I5dJP_T_g5YZ^�drI5T_KNgePSW]I5YZ^�gL^
ge��I;\5RLow2.Y#P j RhTSW]� j P0I5d!Ü?WX�pok�¬n(Rh^ j I;n�P j RhTSRy^�OZi`PS§
W]YA�£V�iXOp^bP_R�T7K7RygeY«geYZ�¬\�g5TSW�geYpV,R�^7geYp� P j R¥^SR�YZ^SI5T7YAILW]^SR
R�^�PSW]K¤g;P_R5o  j R*V,i]OZ^�PSR�T0KNR�g5Y¦geYp�C\;geT_W]g5YZV,Ry^�^ j I;nÞYZI
MAT_R�^SR�YZV�R
Ied�P j R��Ai�g5V�¢¬�pgeTcg5YZ�ªP j R�IL�Z^SR�T_\�gePSW]I5Y�YAILW]^SR
² n(gL^¤R�^�PSW]K¤g;P_R���P_I��pR*\5R�TSa j W]� j W]YCP j R*�ZgeTcTSR��5W]I5Y
R�\LR�Y¥P j I5OA� j P j R�^SR�MAWX�QR�i�^ j g5�¥gei]KNIL^�P�V,ILYZ^bP�geYGP�WXYGP_R�YZ^SW`§
PSW]R�^�WXY£P j R¤WXK¤ge�LR5o¤ j W�^ j g5MAMpR�YAR��£��R�V�geOZ^SR7P j R¤KNIQ�QR�i
±A�Ag;P_R��2I5Y2P j R�d�g5V�R?ä�P j Rvi]g5TS�LR�^�P°IL�Q�bR�V,P%IedQT_R�i�g;PSW]\5R�iXa.V,I5YA§
^�P_geYGP�geMAM�R�g5T_g5YZV,RL�=R�\5R�Y�P j I5OA� j WXP�W]^(MZg5T�P_W]g5iXi]a¤IQV�V,i]OZ�QRy�
W]Y7K¤g5YGa6drT_g5KNR�^�o 3 OAT_WXYA��P j R®PST�geW]YAW]YA�Z�eP j R�KNW�^S^SW]YA���Ag;P�g
n®g5^7±Zi]iXRy�«WXY�n�WXP j g�\5R�T_g5�5R¥geMAM�R�g5T_g5YZV,R¥Ied2P j Rd�gLV,R
W]Y
P j RºT_R�^�P�Ied�P j R£^�Ry³GOAR�YZV�R � n j W]V j n®g5^¤M�IL^_^SWX�Ai]RºgL^¤P j R

�Zg5T(�QW��0YAIeP�gei]n(g�aQ^vI=V�V,i]OZ�QR�P j R�^_geKNR�MZg5T�P®Ied²P j R.d�g5V�Ry¡~o
 �^6P j R�d�g5V�R0g5YZ�£P j R0�Zg5V�¢=�LTSILOAYZ�£KNI;\5R��hn�WXP j TSRy^�M�R�V,P
PSI!P j R2�pgeTy�=P j R��á ��� V�I5OAi���YAI5P�MATSILMpR�TSi]aNMAT_R��QW�V~P®P j R
I5�p^�R�TS\LR��£MAWX�=R�i]^6WXY�P j R0�ZgeT!OZ^�W]YA��WXP_^!^�W]YA�LiXRcV�i]gL^S^�PSR�K!§
MAi�g;P_R0geYp��V,i]OZ^�PSR�T7MAWX�QR�i(\�g5TSW�geYpV,R�^��3geYZ�hP j OZ^6W]YZV�TSRyg5^SR��
P j R�^�R�YZ^�ILT®YAI5W�^�R�W]Y¥P j geP�TSR��5W]I5Y%o
_�R�K7I;\=W]YA��P j R.^SR�YZ^SI5TJYAI5W�^SR � ^SR�V�I5YZ�NT_I;n�WXYcÜ?W]�Zo-�L¡,�Gg5YZ�
^�P_ge�ZWXi]WX��WXYZ�¬P j R£^SR�³GOAR�YZV,R � P j W]T_�ßTSI;n W]YßÜ?W]�ZoZ�L¡cOZ^SWXYZ�
�á �º� W]YQdrR�T_R�YZV�RJT_R�^SOAiXPSRy��W]Y!^SOAMAMAT_R�^_^�W]YA��P j R(�ZgeT²ä7È'�ÊÆ	�]�
n j R�Y7W]YQdrR�TST_WXYZ��P j R�KNIL^�P3i]W]¢5R�i]a�i�g;P_R�YGP�WXK¤g5�5R & �5W]\5R�Y!P j R
I5�p^�R�TS\LR�� drT�geKNRL�vP j RI5�Z^SR�T_\5Ry��MAWX�QR�i�^¤WXYªP j R
�ZgeT¤n(R�T_R
n(R�W]� j PSRy��iXRy^S^%P j g5Y�P j RvR��=M�R�V,PSRy��\;gei]OAR�^²drT_I5K¸P j R(V,i]OZ^�PSR�T
KNR�g5Y%�%n j W�V j W]Y*P j R��QR�YAI5W�^SR��º^SR�³GOAR�YZV,RNi]I=I5¢Q^�g5^2W`d(P j R
�Ai�g5V�¢��pgeT�n®g5^(K¤g5�QR�P_T_g5YZ^�MpgeT_R�YGP�o
��Y�P j R.±ZYZgei°R��=M�R�T_W]K7R�YGP��=nJR2^�R�P(OZM0g�KNIQV�¢N\=W]�QR�I!^�PST_R�R�P
^SOATS\LR�W]iXi�geYpV,R!^SaQ^bP_R�K��g5^_^�OZK7W]YA�0P j geP.drILT2P j R7�pRy^bP�g5YA�5i]R
IedJ\GW]R�n¿P j RNV�geKNR�T_g j g5�
P_Ici]I=I5¢
g;P.P j RN^bP_TSR�R,P2P j T_I5OZ� j
P j R0�Zg5T_^7geYp�¬V,W]T�V,OAi�geT7I5T_YZgeKNR�YLP�^�I5d.gºKNR�P_gei®�Gg;PSRLo  
^ j I5TSP¤\GW��QR�Ih^SR�³GOAR�YZV,R � OZMAMpR�T�T_I;n Ied�Ü?WX�poZ��ÁL¡7^ j IeP¤W]Y
P j W]^Nn®g�a�V,ILYLP�geW]YAR��ªg�P_TSOpV�¢hP j gePc�QTSI;\LR�drT_I5K�T_WX� j P!P_I
i]R,dÊP�o
f£R0P_T_g5WXYZR��«gºT_R��LOAi]g5T���§ãV�i]gL^S^7 � �ÝKNI=�AR�i � gL^S^SOAKNW]YA�
W]YZ�QR�M�R�Yp�QR�YGP®drT_g5KNR�^�¡�geYp�¤P j R.T_R�^SOAiXPSW]YA�!KNRygeYcg5YZ��\;geT_WX§
geYpV,R�^Ng5TSR^ j I;n�Y¬W]Y¬P j R
iXR�dÊP�V,I5i]OAKNY«Ied2Ü?W]�ZoZ���5oª j R
^SR,P3IedAP_T_g5YZ^bdrILTSK¤gePSW]I5YZ^4V,I5Yp^�W�^bP_R���I5dpgei]i=MpIG^S^SW]�AiXR j ILTSW]��ILYQ§
P_g5i%^ j W`dÊP�^®WXY0P j R0¥LÁ;�ZÀ���drT_g5K7Ry^��=W]YZV,i]OZ�QW]YA�Nn�T�geMQ§�geT_I5OAYp��o
} \LR�Y0P j ILOA� j  � � V�g5YYAI5T_K¤gei]WX��R.drILT®PST�geYZ^�drI5T_K¤g;P_WXILYZ^
W]Y¬P j R¥�Zg;P_gZ��WXPNi]R�g5TSYp^�P j R
^bP�g;PSW�V0�Zg5V�¢=�5T_I5OZYZ��geYp� P j R
�LgePSRL�4��R�V�geOZ^SR¤P j R¤drI5T_R��LTSILOAYZ�£�ZgeT�^�g5YZ� V,W]T_V�OAi�geT�ILTSYZge§
KNR�YGP_^�I=V�V,OAM=a¤P_I=I7K¤g5YGacMAW`�QR�i]^�o���Y¥d�g5V~Py�AR�\LR�YgeMAMZiXa=W]YA�
�á �º� �Ai]W]YZ�Qi]a�PSI7P j W]^®MZTSIL�AiXR�K MAT_I=�AOZV,Ry^(gN^SWXKNW]i]g5T®TSR�§
^SOAi`Py�A^�W]YZV�R2�á ��� V�geY¥gei�^�IN�QR,P_R�T_KNWXYAR.P j g;P®P j R�TSR2W�^JYZI
�5i]I5�pgei°KNIePSW]I5YW]Y¥P j R�\=W��QR�Ipo
4I7I;\LR�T�V,ILK7R�P j W�^®MAT_I5�Ai]R�K�Qn(R.MAi�g5V�R��¥g7MATSW]I5T®�QW�^bP_TSW]�AOQ§
PSW]I5Y6I;\5R�T²P j RJTSR�i]gePSW]\5R�KNI5PSW]I5Ybõ ��x � ª x ¡�P j g;P��QW�^Sg5iXi]I;n�^%T_R�^�P
geYp��K7I5PSW]I5Y�P_I�P j RvT_WX� j P?geYZ��OZ^SR���W`P?WXY6�á ��� P_T_g5WXYAW]YA�po
 j R2MAT_WXILTJ�Gg�\5R�Ry³GOZgei°n(R�W]� j P_^vPSI!P j R�KNIeP_WXILY�P_I6P j R.i]R,dÊP
T_R��Lg5T_�AiXRy^S^®I5d�P j R!WXYGPSR�YZ^SW`PbaLo���Y
P j W]^.n(g�aL�Zn(R�R�^_^SR�YGPSW�gei]iXa
W]YQdrI5T_KNR��¥P j R�iXRygeT_YAW]YA��gei]�5ILTSWXP j K P j geP�iXR�dÊPbn(g5T_�¥KNIeP_WXILY
W�^®MATSIL�Zge�ZiXRLo
 j R(iXRygeT_YAR��6KNR�geY7geYZ�6\;geT_W]g5YZV,Ry^4g5TSR®^ j I;n�Y�WXY!P j R(T_W]� j P
V,ILiXOZK7YCI5d�Ü?W]�ZoT�
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