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@BADCFEHGIADJKGILNMNCPORQSATJVU>QIADORWYXHZ\[^]`_aCFb�ORcdWeEHGICgfVhiGjORWlkmGnJoORcdApQSLNhIcqkrcNCgUsctGjLNMNCgOpQSADJuCFfwv
x QSApEHGjORCgQSfVApW>GIUscNWybzOpcNWBU>W>ADW>{NApGI|}U>QSATORWYX}~�GIf^GIf�GjOpQSEHCgUnGI|j��QIbpCgOpCFQSfKkrcdCFUscqbpLNhShIW>bDOpb
CgO�c�Gjb�{�QjORc�GIf�CgEH��QSADORGIfiO�GIfdM�hSW>fNWyARGI|�v��NLdAp��QSbpW6ADQS|FW�CFf�GILdMNCgOpQSADJ��NApQ�U>WybpbDCFfNhN�
��OKCFbrORc}LNbubpLNAD�NApCgbpCFfdhHORcNGjOVGIfdCFEHGI|Fby�N��WyA x QSADE�GjfNU>W^QSf�ORGIbp�}bukrcNCgUsc�E?CFhSciO�{�W^ApWYv
hiGIApMdW>M�Gjb�{�W>CgfNh�GjO�ORcNWeU>QSADW�Q x GILNMdCgORQIADJK��W>ADU>Wy�dORCgQSf�~ x ADW>�}LNWyfNUyJ^MNCFbDU>ADCFE?CFf�GjOpCFQSf��
x QSA�WYXNGjEH�N|gWY~�CFbBLNf�Gj��W>UlORWyM�{}JH[t]u|FW>bDCFQSfdb2��]`�`������f x GIUlOn�wOpcNWuE?QSbTO�UyQSfi wCgfNU>CgfNhS|PJ}v
MNW>E?QSfNbTORARG¡ORW>M%Wl��WyUyOqQ x [t]¢M�GIEHGIhSWtCFf%GIfNCgE�Gj|�WYXd��W>ADCFE?W>fiORbVCgbVGIf%CFE?��GICgApE?W>fiO
CFf�bpQILNfNM�|FQ�UnGj|FCFbpGjORCgQSf��¤£S£I��£j¥j�¦�0[§b¢G¨ApWybpLN|POn��E�LdUsc©ADW>bDWnGIADUsc©cNGIb�U>QSfdU>W>fiOpARGjOpW>M
QSfªCgfi SW>bTORCghiGjORCgfNh%WlXdGIUlOR|gJ�krcNGjO?CgO¢CFb?GI{�QSLdO?bDQSLNfNM©|FQ�UnGI|gCFbpGjORCgQSf�GIfNM�«jQSA�bpQILNfNM
|FQ�UnGI|gCFbRG¡ORCFQIfHOsGjbp�}b�Opc�GjOrCgb+bpQ?bp��W>U>CFGI|�GIfNM:bDQHCgEH��QSADORGIfiOn�

[^]yv�|gW>bpCgQSfNWyMoGIfNCFEHGI|gbac�Gn SWe{�WyW>f^bpcNQ2krf^OpQr{�WBCFE?��GICgApWyMVQSftG¡O�|FWnGjbDO�O�k�Q�bpQILNfNM
|FQ�UnGI|gCFbRG¡ORCFQIf�ORGIbp�}by¬"OpcNW�GI�d�NApQiGjUscwv�OpQjv�ORGIAphSWlO�E?CFfdCFE�LNE'GILNMNCg{N|FW�GIfNhS|gW�Z�­�[u[K_
OsGIbD��GjfNM�OpcNW�GI�d�NApQiGjUscwv�OpQjv�ORGIAphSWlO§GI{NbpQI|FLdOpW^|gQwU>GI|FCgbRGjOpCFQSf�ORGIbp�®�r��f¨{�QIOpc¨Q x OpcNW>bDW
ORcNWuGIfNCFEHGI|�~�LNbDL�GI|F|PJ�GqUnGjO�QSA�G x W>ADApWlOT~�EtLNbDOmGI�N�NADQiGIUsc�GoOsGIADhSWyO�CFfHQSApMNWyA�OpQt{�W
ApWyk�GIADMNW>M x QSArEHGI�}CFfNhHGHUyQSApADW>UlOuUscNQICFU>Wj�+��f¨ORcdW�­�[§[�ORGIbp�6OpcNW�GIfdCFEHGI|aUscNQ�QSbpWyb
{�WlO�k�WyW>f¯O�k�Q"ORGIAphIWyORby��CgfNMNCgUnGjOpCFfNh¨krcdCFUsc©Q x O�k�Q�|FQSLNMdbp��WnGI�jW>Apb�k�GIb�ORcNW:bDQSLNApUyW
Q x G�fNQSCgbpWj��krcdCF|FW�Cgf�ORcNW?GI{dbpQS|gLdORW¢|FQ�UnGj|FCFbpGjORCgQSf�ORGIbp��ORcNW?GIfNCgE�Gj|°E�LNbTO^GIUyOpL�GI|F|PJ
GI�N�NADQiGIUsc±OpcNW6bpQILNfNM	bDQSLNApUyW6MNCgApW>UlOR|PJS�:��f	{�QIORc�UnGIbDW>btOpcNWHORGIAphSWlORb^E�LNbDOt{�W�GjODv
OsGIUscNWyM?OpQVORcNWm²�Q�QSAy�iGIfNM¢cNWyfNU>WrORcNW+��QIOpW>fiORCFGI|d|gQSLNMNbD��W>GI�IWyAe��QSbDCgORCgQSfNb°GIApW+LNbDL�GI|g|gJ
ApW>bTORADCFUyOpW>M³ORQ¢ORcNWocNQSADCF´yQSfiOsGI|��N|FGIfNWs~�ORcdW>bpW^GIADWoOpc}LNb§WybpbDW>fiORCFGI|F|PJ³µj¶>·g¸�¹Nº\»³|gQwU>GI|FC�v
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bRGjOpCFQSf�OsGjbp�}b>���
� f�GIf�­�[u[ OsGIbD�®��LdfNCF|FGjORWyARGI|�GI{N| G¡ORCFQIf�Q x [^]^|gW>M�ORQHG�ApWyMNLNUyOpCFQSf³CFf x WyApApWlORby�

GI{NCF|gCgO�J¢ORQ�MdCFbDOpCFfNhILNCFbDc�O�k�Q¢fNW>GIAp{iJ�bDQSLNfNM:bDQSLNApUyW>by��{NLdOrQSfN|PJHkrcdW>f:{�QjORc:bpQSLdApU>Wyb
k�WyApW¢��QIbpCgOpCFQSfdW>M¨UyQSfiORApGI| GjOpW>ApGI|zOpQ6ORcNWt|FW>bDCFQSf��aGIfNM�krcdW>f0ORcNW�bDQSLNfNMdbVLNbpWyM%k�W>ADW
{NApCgW x Z��o]����KE?bs_y� £I¥`�¦�°[uU>LdCgO�J x QIA�bpQSLNADU>Wyb�fNW>GIA)ORcdW x ApQSfiOBE?CFMN|gCFfNWj�IQSA�Cgf�ORcNW x ADQSfiO
��LNGIMNARGjf}O6CF�NbDCF| G¡ORW>ApGI|+ORQ±OpcNW¨|gW>bDCFQSfa�+ADW>EHGICFfdW>M¯CgfiOsGIUlOn�	��Cg| GjOpW>ApGI|+[t]0Gj{N| GjOpCFQSf
GI�N��WnGIADb¢OpQ%c�Gn SW�GIf�Wy��W>UyO?QSfª­�[§[ bpU>QIApW>b?CFf�{�QIOpc©|FGjORWyARGI| x ApQSfiO¢�}L�GIMNApGIfiORby�
{NLdOn�®GjbrkrCPORc:LNfNCg| GjOpW>ApGI|�[^]tGI{d| GjOpCFQSfa��E?CFMN|gCFfNWuGIU>LNCPO�J�ApWyE�GjCFfNbmCgfiOsGIUlOn�


 CgEHCg| GIAD|gJI�dQSf¨GHbpWl SWyfwv�UscNQICFU>W¢Gj{NbpQS|gLdORWq|FQ�UnGj|FCFbpGjORCgQSf6OsGjbp�®��U>GjORb§hSCg IW>f¨LdfNCF|FGjODv
W>ARGj|�[^]u|gW>bpCgQSfNb�GIApW�CFE?��GICgApWyMHG¡O�|gQwU>GjORCgfNhVORcNW�bpQILNApUyWKQ x Uy|FCgUs��bBkrcNWyf�ORc�G¡O�bDQSLNApUyW
CFbBCFf�ORcdW x ADQSfiO��}L�GjMNARGIfiOeU>QIf}OpARGI|FGjORWyARGI|NOpQVORcNW�|FWybpCFQIf�� £I£`�����+cNW�bRGIE?WrGIfNCgE�GI|gb�GIADW
fNQIOrCFE?��GICgApWyMHkrCgOpc:U>|FCgUs�}bm�NApWybpWyf}OpW>M x ApQSE ORcNWoE?CFMN|gCFfNWrQSA x ADQSE |FQSLNMdbp��WnGI�jW>ApbrCgf
ORcNW�Cg�NbpCg| GjOpW>ApGI| x ApQIf}Ou�}L�GIMNApGIfiOn��
�ADLNU>CFGI|F|PJS�®LNfNCg| GjOpW>ApGI|�[t]�|gW>bDCFQSfNbrkrcNCgUsc%GIApWqApWYv
bDORADCFUlORW>M?ORQ^Gq�NGIADOpCFU>Ld| GIA)CgbpQ x ADW>�}LNWyfNUyJ?{�GIfdM�|FW>GIM�ORQ^GIf�CgEH�NGICFADEHWyf}O°QSfHOpcNCFb�ORGIbp�
krcNCFUsc�CFbofNQIOqQSfN|PJ�|gCFE?CgORWyM�ORQ�ORcdWHUyQSfiORARGj| GjOpW>ARGj|)cNW>E?C��NW>|FM��z{dLdOqCFbqGI|FbDQ:|FCFE?CgOpW>M
ORQqbpcNQSATODv�MNLNARG¡ORCFQIf¢OpQSfNWr{NLNADbDOpb�Q x U>WyADOsGjCFf x ApW>�}LNWyfNU>CgW>bn� £ ¼ �����+cNW x ApWy�}LNW>fNUlJ?ARGIfNhIW
Q` IW>AekrcNCFUsc?ORcNW§GIfNCgE�GI|gbBGIApWrCgEH��GjCFApWyM¢E�GjOpUscNW>bBORcdW x ADW>�}LNW>fdUyJHbpW>fdbpCgOpCg �CgO�J¢Q x ORcdW
MNW>bTORApQ2JIW>M�UyW>|F|gb>�

�+cNW¢E?QSbDOoQI{} �CgQSLNboCFfiORWyAp�NADWyORGjORCgQSf%Q x OpcNW>bDWHADW>bDLN|gOpbqCgbKORc�G¡O^[^]¢M�GIEHGIhSW�MNWYv
bDORADQ2JwbKOpcNWtUyQSADOpCFU>GI|�ApW>�dApW>bDW>fiOsG¡ORCFQIf0Q x ORcNW^bpCgMNWtQ x GjLNMNCgOpQSADJ:bD��GIUyW�U>QSfiOpARGI|FGjORWyARGI|
ORQ�OpcNW�|FWybpCgQSfa� � fdWt�NADQS{N|FWyE�krCgORc�ORcNCgb� �CFWlk,CFbrORc�GjOufNQIOKGI|F|�bpQILNfNM0|FQ�UnGj|FCFbpGjORCgQSf
OsGIbD��btGIApWHGj��W>UlORW>M±{}J%[^]�|gW>bpCgQSfNbn� � ¼ �¦����Q2k�Wl SW>Ay�°ORcdCFbqE�GnJ0bDCFE?�N|gJ0{�W?{�WyUnGILNbDW
ORcNWoOsGIbD�}b�krcNCgUsc¨GjApWofNQIO§Gj��W>UlORW>M�UnGIf³{�W^�NADQwUyW>bDbpW>M¨GIMNWy��LNGjORWy|gJ³GjOrORcdWqbDLN{�U>QSA v
ORCFU>GI|+|FWl SWy|¦�¯[ E?QSApW:bDW>ApCgQSLNb¢�NADQS{N|FWyE CFb�Opc�GjOHfNQIORCgQSfNb�Q x G"ADW>�NADW>bDW>fiOsGjOpCFQSf¯Q x
GILNMNCPORQSATJ�bp��GjU>WtMdQHfNQjOKGIUyU>QSADM�k�W>|g|�krCPORc:ORcNWqW>|gW>UlORApQI�NciJwbDCFQS|gQShSCgUnGI|aMNGjOsGd���+cNW>ADW
CFb�fdQ��DEHGI���qQ x GILNMNCPORQSATJ¢bp��GjU>WK|FGICFM?QSLdOmGIU>ADQSbpbm[^]S� x QSA�WYXNGjEH�N|gWI�wGI|gOpcNQSLNhIc�CgO�CFb
ORApLdW^ORcNGjOuOpcNWtEHG��DQSADCgO�J�Q x [t]�fNWyLNApQIfNbKApWybp��QSfNM�E?QSADWq �CFhIQSApQSLdbp|gJ�OpQ�bTORCFEtLN|FC�Cgf
ORcNWoU>QIf}OpARGI|FGjORWyARGI|�ORc�GIf:ORcdWqCg�NbpCg| GjOpW>ApGI|�cdW>E?C���Wy|FMa�

� x [t]VMdQwWyb+fNQIO+UyQSfiOsGICgf:G�LNfNC��NW>M�ApWy�NApWybpWyf}ORGjORCgQSf:Q x GILNMNCPORQSATJ�bD��GIUyWI�dOpcNW>f:CgO
E�GnJKbTORCg|F|IUyQSfiOsGICgfoApW>�dApW>bDW>fiOsG¡ORCFQIfNb�Q x  jGIADCFQSLdb�GILNMNCPORQSATJuUyLNW>b�krcNCFUsc^GIADW�CFE?��QSATOsGIfiO
x QSA^|gQwU>GI|FCgbRGjOpCFQSf��H� x OpcNCFbqCFboORcdW�UnGjbpWI��ORcNWyf±ORcNWHQS{i �CFQSLNbq�}LNW>bTORCgQSf	CFby¬tkrc�GjOtGIADW
ORcNWybpWqU>LNWyb>��GIfNM³cNQ2k GIADWVORcNWlJ�CFE?��QIADOsGjf}O�ORQ¢|FQ�UnGjOpCFfNhtbpQSLNfdM¨bpQILNApUyW>b��

[§bmMNCFbDU>LNbDbpWyM³Cgf6bpWyUyOpCFQSf�]I���d���w��ORcNWyApWVGIADWuO�k�Q�E�GICgf6GILdMNCgOpQSADJ x W>GjORLNADW>bmkrcNCgUsc
�NApQ2 �CFMNWqU>LdW>brORQ?bpQSLNfdM¨|FQ�UnGj|FCFbpGjORCgQSfa¬�CFfiORWyARGILNApGI|�MNCP��WyApW>fdU>W>b§GIfNM��NCFfdf�Gi«jUyQSfNUsc�G¡v
ApW>|FGjORWyM:bp��W>UyOpARGI|���|gOpW>ApCgfNhN�)[§|gOpcNQSLNhSc�UyLNW>b�Q x {�QIORc�O�J���Wyb�GIApWV�NADQwMdLNU>WyM³{iJ x ADW>WYv
��W>|gM	bDOpCFE�LN|gC¦��bpWy|FWyUyORCP SWHMNCFbDApLN�dOpCFQSf�Q x QSfdW�QSAqORcNWHQIORcNWyAtE?CFhSciOq{�W�WlXw��W>UlORW>M�OpQ
�NApQ�MNLNUyW^MNCP��WyApWyf}O§��GjODORWyApfNb�Q x WyApADQSApby����f¨�NGIADOpCFU>Ld| GIAy�NCFfiORWyARGILdARGI|�MNCP��WyApWyfNU>WqU>LNWyb
GIApW0Gj�N�NApQnXwCFEHGjOpW>|gJ©bTJwE?E?WyORADCFU¨GI{�QILdO�OpcNW0CFfiORWyARGILdARGI|§G¡XwCFby�	�+c�Ldb�G�bpW>|gW>UlORCg IW

 "!$#�%&#('()*),+"%&-/.0+21�3�+2%&4/5637+2-*%8#:9<;�=&>:9�-/?@3A%8.63�4"-B#�3�3C9<#�=8+*D@3E#�3�FG+*+/=H=&#:3I%8#�=&+/1�3A4AJ:-/=HKL+
KM-N?@=6-2-OK�D�;�3P+/=H1:%RQ63S;�=&>:9:-O?@3A%&.&3�4"-�+/1:%8+*%8423S#:=8+TK�#U+21�3E1�=64/K�V�=6#6+"%8;�?�;M%8#�3GW XGYAZ\[
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MNCFbDApLN�dOpCFQSf0Q x bD��WyUyORApGI|�U>LdW>boEHCghSciOV|FW>GIM�ORQ³GIf%CgfNU>ADWnGIbDW�CFf0E?CFbDORGI�IWybVkrcNCFUsc"GIADW
GI|FbDQVbDJ�EHE?WyOpApCgUmGI{�QSLdO)OpcNW+CFfiOpW>ARGjLNARGI|dG¡XwCFby�)@�ApWl wCgQSLNb�WYXd��W>ADCFE?W>fiORb)krCg|F|�fNQIO�cNG2 IW
ApWy IWnGI|gW>M¨OpcNCFb�{�W>UnGjLNbpWtOpcNWyJ³c�Gn IWtApWybDOpApCFUlORWyM¨ORcNWyEHbDW>|P SW>b�ORQH|FQ�UnGjOpCFQSfNbrGj|FQSfNh¢ORcdW
cNQSApCg´>QSf:Cgf:OpcNW x ApQSfiOrcNWyEHC ��W>|gMa�

��WKCFfiOpW>fNM�ORQ�OpW>bTO+ORcNWKWl��WyUyOpb�Q x [t]oCFf�GjUyORCP jGjORCgQSfHQIf:GIf:GI�N�NADQiGIUscwv¦ORQjv¦OsGIADhSWyO
GI{NbpQI|FLdOpW³|gQwU>GI|FCgbRGjOpCFQSf�OsGIbD����LNbpCgfNh"bpQSLNfdM�bpQSLdApU>WybHCgfª{�QIOpc©OpcNW x ADQSfiOHGIfNM©ApWnGjA
cNW>E?C���Wy|FMNby� �+cNCgbHbDcNQSLN|gM¯Gj|F|FQ2k$LNb?OpQ�E?WnGjbpLNADW³OpcNW x ADW>�}LNWyfNUyJªQ x � x ApQSfiODv�{�GIUs�
W>ApADQSApbA�N��GIfNM%cNWyfNU>W�MdARGnk�UyQSfNU>|gLNbpCgQSfNbVGj{�QSLwOKORcNW�bDQSLNfNM%|gQwU>GI|FCgbRGjOpCFQSf³U>LNWybKORc�G¡O
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�¢b ��bpWybpbDCFQSfNb ]obpWybpbDCFQSf
]^b ��bpWybpbDCFQSfNb ��bpWybpbpCgQSfNb
�S£@��E?b ]obDW>bpbDCFQSf ]obpWybpbDCFQSf
£@����E?b ������OpApC Gj|Fb ������ORADC GI|gb
� ����E?b ]obDW>bpbDCFQSf ]obpWybpbDCFQSf
������E?b ]obDW>bpbDCFQSf ]obpWybpbDCFQSf
�@����E?b ������OpApC Gj|Fb ������ORADC GI|gb
]�����E?b ������OpApC Gj|Fb ������ORADC GI|gb
� �¢EHb £@����OpApC Gj|Fb � ����ORADC GI|gb

�°GI{d|FW2�d� �N¬T�zW>bTORCFfdhKbpUscNWyMNLN|gW x QSA x WyApADWyORb�CFf �VApQILN� 	 B§�s� 
 W>bDbpCFQIfNb°k�W>ApW�ApLNf�Cgf^ORcdW
QSApMNWyA�|gCFbDOpW>M�~�ORQS�?ORQ^{�QIODORQSE³�°[§fNCFEHGI|gbBk�W>ADWKApLdf�GjO�WnGIUsc�bTORCFEtLN|FLNbBMNLdARGjOpCFQSfHW>CPv
ORcNWyA x QSA�OpcNWmbp��W>UyC���WyM¢f�LdE�{�WyA)Q x bpWybpbDCFQSfNby�iQSA)LNfiOpCF|wOpcNWyJ^c�GIM�ADLNf?GI�N�NADQnXdCgE�G¡ORW>|PJ
ORcNWobp��W>UyC���WyM¨f}LNE�{�W>ArQ x ORADC GI|gb>�

Q x E�LNbpUyCFE?QS| >B|P jG¡X�GIApWKMdW>bpUyApCg{�WyM³Cgf6bpWyUyOpCFQSf �w� �N���+cNWoGjfNCFEHGI|FbBk�W>ApWVfdQIOmORWybDOpW>M
LNfiORCF|�G¡Or|FWnGjbDO ¼ M�GnJ�b x QS|g|FQ2krCFfdh�bpLNADhSW>ATJS��ORQ?GI|g|FQ2k�ORcNWobDLNAphSCgUnGI|�k�QSLdfNM�OpQ?cdWnGI|��
�D+H)�%('3/�E �+cNWtGjfNCFEHGI|Fb�k�WyApWoORcNWyf¨�NLdO�ORcdApQSLNhIc x QSLdA x Ld|F|aADLNfNb�Q x OpcNWqGI{NbpQI|FLdOpW
|FQ�UnGI|gCFbRG¡ORCFQIf	OsGIbD��� �+cdW¨f}LNE�{�W>AHQ x bDW>bpbDCFQSfdb6QSA�ORADC GI|gb¢Opc�GjO?k�WyApW�ApLNf�G¡OHW>GIUsc
bDORCgE�LN|gLNbBMNLNARG¡ORCFQIfHCgbehICg SWyf�Cgf?ORGI{N|FW �N� £ �iORcNCgb�bDUscNW>MdLN|FW§CFb�ORcNW§bRGIE?W�GIbBORc�GjO�LNbDW>M
x QSAmORcNWVOpARGICgfNCFfNh�Q x �VApQSLd� B � v � @¯GIfdCFEHGI|Fby�

�+cNW³ApWybDO�Q x OpcNW³OpW>bTORCFfdh±�NADQwUyW>MNLNADW³k�GIb�GI|FbDQ"OpcNW�bpGIE?W�Gjb x QSAHGIfNCgE�Gj|Fb�Cgf
�oADQSLN�Nb6B � v � @�GIfNM 	�B��s�
B§Q�bp��QSLdO�MNWy| GnJKk�GIb�LdbpW>MqCFfVOpcNW>bDW�bDW>bpbDCFQSfdb>� 
 ORCFEtLN|FLNb
CFfiORWyfNbpCPO�J¨k�GIbK jGIApCgW>M�ApGIfNMNQSE?|gJ x ADQSE�OpApCFGI|�ORQ6ORADC GI|���{�W>CgfNh6UscNQIbpW>f x ApQIE GjEHQSfdh
ORcNW x QS|g|FQ2krCFfNh" jGI|FLNWyb�QSf�WnGjUsc(OpApC Gj|¦¬±£ ¼ M � 
 @ �B� ¼ ��M � 
 @ �B�+�@��M � 
 @ �B�
�S��M � 
 @ ���)= �¢M � 
 @ ��� �+cNWqcNWnGIMdhSApCgM:k�GIbrfNQIO�LNbDW>M�MNLNApCgfNh�ORWybDOpCFfNhN�
�����	�
��, 
 �(����� � � : � �  � 5L�0/���� 5@?$��� C
:=< )G���(E�+8�BI ��QjORcHOpcNWKGjfNCFEHGI|Fb�CgfHOpcNCFbehSApQILN��c�GjM6�NCFWyU>Wyb�Q x {d| GIfN� >�|P IG`X0Z C¦�¤WI�
>B|P jG¡X�UyQSfiOsGICgfNCFfdh�fNQ6MdApLNh}_�CFE?�N| GIfiOpW>M¨Q2 IW>AVApCghSciOu[^]��NApCgQSArORQ:GIfiJ³ORARGjCFfNCgfNh�QSA
ORW>bTORCgfNh0QSf±OpcNCFbqOsGIbD��� �+cdW��NApQ�U>WyMNLNApWyb x QSA^E�GIf}L x GjUyORLdApW�GIfdM�CFE?�N| GIfiORGjORCgQSf%Q x
{N| GIfd��>�|g jG¡X0GIApW�MNWybpUyApCF{�W>M%Cgf"bDW>UlORCFQIf ��� �N� �+cNW?GIfNCgE�GI|gb�k�W>ADW�Gj|F|FQ2k�W>M�OpQ³ADW>bTO
x QSArGjO�|FW>GIbDO�G�k�W>W>� x QS|g|FQ2krCFfdhtbpLdAphSWyADJS��OpQHGj|F|FQ2k�ORcdWqbDLNAphICFUnGj|ak�QSLdfNM³OpQ¢cNWnGI|��
�D�(�0'*/�'3/�E��$/1,=%B+H)�%('3/�E �+cNW+GIfdCFEHGI|Fb�CFf��oADQSLN� ����[�B���k�WyApW+cNCghScN|PJ x GIEHCg|FCFGIA
krCgORc�OpcNW+LNbDW+Q x kmGjOpW>A�bD��QSLwORb�MNLNWmOpQKORcNWyCFAzORARGjCFfNCgfNhVGIb)�NGIADO�Q x W>GIAp|gCFWyA°bDOpLNMNCgW>b>�ibDQ
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fNQSCgbpWoMNLNApGjORCgQSf f}LNE�{�W>ArQ x bpWybpbDCFQSfNb�QSAmOpApC Gj|Fb
��ADbDO�ApLdf GI|F|�QIORcNWyArApLNfNb

|FQ�QS��W>M ��bpWybpbDCFQSfNb ��bpWybpbpCgQSfNb
�¢b ��bpWybpbDCFQSfNb ]obpWybpbDCFQSf
]^b ��bpWybpbDCFQSfNb ��bpWybpbpCgQSfNb
�S£@��E?b ]obDW>bpbDCFQSf ]obpWybpbDCFQSf
£@����E?b ������OpApC Gj|Fb ������ORADC GI|gb
� ����E?b ]obDW>bpbDCFQSf ��bpWybpbpCgQSfNb
������E?b ]obDW>bpbDCFQSf ��bpWybpbpCgQSfNb
�@����E?b ������OpApC Gj|Fb ������ORADC GI|gb
]�����E?b ������OpApC Gj|Fb ������ORADC GI|gb
� �¢EHb � ����OpApC Gj|Fb � ����ORADC GI|gb

�°GI{d|FW:�N� £w¬��zW>bTORCgfNh¢bpUscNWyMNLN|FW x QIA x W>ADApWyOpbmCFf��VApQILN� ���s� 
 W>bpbDCFQSfdbmk�WyApWVApLdf�CFf6ORcdW
QSApMNWyA�|gCFbDOpW>M�~�ORQS�?ORQ^{�QIODORQSE³�°[§fNCFEHGI|gbBk�W>ADWKApLdf�GjO�WnGIUsc�bTORCFEtLN|FLNbBMNLdARGjOpCFQSfHW>CPv
ORcNWyA x QSA�OpcNWmbp��W>UyC���WyM¢f�LdE�{�WyA)Q x bpWybpbDCFQSfNby�iQSA)LNfiOpCF|wOpcNWyJ^c�GIM�ADLNf?GI�N�NADQnXdCgE�G¡ORW>|PJ
ORcNWobp��W>UyC���WyM¨f}LNE�{�W>ArQ x ORADC GI|gb>�

ORcNWlJ�QSfN|PJHfdW>W>MdW>M³QSfNWVbpWybpbDCFQSf:Q x �DbD��QSLwOmORApGICFfNCgfNh��^CFf�OpcNWoGI{NbDQS|FLdOpWK|FQ�UnGj|FCFbpGjORCgQSf
Usc�GIE�{�W>Ay� �+cNWyJ	k�W>ADW¨Gj|FbpQ�OpARGICgfNW>M©GIfdM�OpW>bTORW>M©MNLNADCFfNh0OpcNW�bRGIE?W�ApLdfa¬�CFfNCPORCFGI|
ORARGjCFfNCgfNhHCgfi SQS|P SW>M�bpWl SW>ApGI|+Z �  �]��S_+bDW>bDbpCFQIfNbukrCgOpc�|gQwQI��WyM�fNQICFbpWj��GjfNM�OpcNW>f�QIfNWtQSA
O�k�Q�bpW>bDbpCgQSfNb^krCPORc"W>CPORcNWyA^G ��b^QSA¢]?b^fdQSCFbDW?{dLNApbTOn� �zW>bTORCFfdh³OpcNW>f�U>QSE?EHWyfNU>WyM
krCgORc�GKbpCFE?CF|FGIA�bpUscdW>MNLN|gWmORQuOpc�GjO°LNbpWyM x QIA�ORcdW+@���� � �©GIfNCgE�Gj|Fb�CFf�UscNGI�dORWyAE�d�S�+cNW
WlXdGIUyOmbpUscNWyMNLN|FWVCgb�fdQIOmhSCP SWyf6cNW>ADWVGIb�CgOekmGIb�MNWyOpW>ApE?CFfdW>M�QIf�GIf NPO�� QBR�{�GIbDCFbmGjfNMMNCg��W>ADW>M6{�WyO�k�W>Wyf:OpcNWuO�k�Q¢GIfNCgE�GI|gb�CFf�OpcNWuhIApQSLN���E�§Q2k�Wy SWyA>� ���@�^ORADC GI|gb>�Sk�QSADOpc�Q x
M�GjOsG¢kmGjb§UyQS|F|gW>UyOpW>M�GjO§WnGIUsc�Q x OpcNWt�jWyJ³bDOpCFE�LN|gLNb+MNLNApGjORCgQSfNb�Q x £ ���?E?b>� � ���?E?b>�
]����6E?bVGIfNM � �6E?b>�q[ x OpW>AoG6{NADWnGI�®�aORcdW>bpW?GIfdCFEHGI|Fbrk�WyApW¢�NLdOVOpcNApQILNhSc%GIfNQjORcNWyA
ORW>bTORCgfNhHADLNfa��hSCP �CFfNh�O�k�QHADLNfNb+k�QSADOpc�Q x M�GjORG?Cgf6ORQIORGI|¦�

�KLNADCFfNh�OpW>bTORCFfdhN�BbDORCgE�LN|gLNb�CFfiOpW>fNbDCgO�J	 jGIADCFW>M x ADQSE OpApC Gj|�ORQ0OpApC Gj|¦�){�W>CgfNh%ARGIfwv
MNQSE?|gJ"UscNQSbDW>f�QSf	W>GIUsc�ORApCFGI|�ORQ�{�W6QSfdW6Q x ORcdW x QS|F|gQ2krCFfNh: jGI|FLNWyb>¬ ¼S¼ M�� 
 @ �B�
¼ =�M � 
 @ ���®�@��M � 
 @ ���®�@�^M � 
 @ ���®� ��M � 
 @ ��� �+cdWVcNWnGIMdhSApCgM6kmGIb+fdQIO+LNbDW>M
x QSA+W>CPORcNWyArOpARGICgfNCFfdh�QSA+ORWybDORCgfNhN��GjfNM�fdQ?bD��QILdO�MNW>|FG2J�kmGIbrLNbDW>Ma�
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�+cNW:ApW>|gWnGIbDW�Q x E�LNbDU>CFE?QS| x ApQSE >�|g jG¡X��dCFW>UyW>b�k�GIb¢EHW>GIbpLdApW>M�LNbDCFfNh0OpcNW�EHWlORcwv
QwMNb§MNW>bDU>ADCF{�W>M�Cgf�bDW>UyOpCFQSf �w� �d���d� �+cNCFb§U>QSfNbDCFbTORW>M¨Q x CFfdU>QSAD��QSApGjORCgfNh¢ARGIMdCFQS|FGI{�Wy|F|gW>M
E�LNbpUyCFE?QS|�CgfiORQ >�|g jG¡X6bpcNWyWyORby�®GIfNM�ORApGIUs�}CFfNh�OpcNWVApWy|FWnGjbpWVQ x ORcdWqApGIMNCgQS| GI{�W>|®Cgf}OpQ¢G
{�GjORcdCFfNhqbpQS|gLdORCgQSf¢Q x �dcNQSbp�dc�GjORWYv�{NLw��WyApW>M�bpGI|FCgfNW+{iJ?LNbpCgfNh^bDU>Cgf}OpCF|g| GjOpCFQSfwv�U>QSLdf}OpCFfNhd�
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��f±bpQIEHW¢UnGjbpW>bqORcNCgbVkmGIb^MNQSfNW x QSAo�NCgW>U>Wyb^Q x >�|g jG¡X0krcdCFUsc±cNGIM±{�W>Wyf±CFE?�N|FGIfiORW>M
CFfiORQ x W>ADApWyOpb x QSA¢bpWy IW>ApGI|§MNG2J�b?QSA�k�WyW>�}b>�+Cgf�QSApMNWyA�ORQ"hiGILNhSW:cNQ2k�EtLNUscªQ x ORcdW
E�LNbpUyCFE?QS|ac�GjM�Gj|FApW>GIMdJ�{�W>Wyf�ADW>|gWnGIbDW>Ma�
�����	��� � ��� +H#&%() � /�# ���B%('3# �05 �0#&%('@?�'L% I
��f�GIMNMNCPORCFQIf"OpQ¨ORApGIUs�}CFfNh¨OpcNW�ADW>|gWnGIbDW6Q x E�LNbDU>CgEHQS| x ADQSE >�|g jG¡X��)E?WnGIbDLNApWyEHWyf}Opb
k�WyApWVGI|gbpQ^E�GIMdW�OpQtU>QIf ��ApE ORcdWuWy��W>UlORCP SW>fdW>bpb+Q x ORcNW§CFE?�N| Gjf}OpbeGIb�UyQSADOpCFUnGj|�{d|FQ�Us�iv
CFfNhHGIhSWyf}Opb>�0�+cNCgb§Cgb§MNWybpUyApCF{�W>M¨CFf³hSApW>GjORWyA§MNWlOsGICg|�CFf³bpW>UlORCgQSf �w� �N�L�d�m��f�bDLNE?E�GIATJS�
ORcNQSLdhSca�mORcdW¨WlXw��W>ADCFE?W>fiORb?CFfi SQI|g SWyM�CFE?�N|FGIfiORCFfdh"EtLNbpUyCFE?QS|D>�|g jG¡X©CFfiOpQ x WyApApWlORby�
ORcNWyfa��G x ORW>A�G?U>W>ATOsGICgf���W>ADCFQ�M�Q x ORCgEHWj��LNbpCgfNh?W>|FWyUyOpApQS�NciJ�bpCgQS|FQIhSCFU>GI|�ORWyUscNfNCg��LdW>buOpQ
ApW>UyQSApM?ORcNWrUyQSADOpCFUnGj|�GIUyOpCg �CgO�JtCFf�ORcdW§ADW>hSCgQSf�Q x OpcNWrCFE?�N| Gjf}O>����f x GIUlOn�iORcNWrCgEH�N|FGIfiORb
LNbpWyM x QSA+ORcNCgb�k�W>ADWtbp��W>UyC GI|g|gJ�UyLdO§bpQ�Opc�GjO§GHUyCFApUyLN| GjArkrCgfNMNQ2k UyQSLN|FM�{�WqApWyEHQ2 IW>M
x ApQSE OpcNW�UyW>fiORADW6Q x OpcNW�CgEH�d| GIfiOT~�ORcNCgbVGI|g|FQ2k�WyM±ADW>U>QIApMNCgfNhSboORQ¨{�W?E�GIMdWHCgf�ORcdW
U>QSATORWlX³LdfNMNW>ADfNWnG¡ORc�OpcNW >�|g jG¡X�bDcNW>WlOn�
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�+cNWKMdJ�f�GIE?CFUyb�Q x E�LNbDU>CFE?QS|�ADW>|FW>GIbpW x ApQSE%>�|P IG`X?bpcNWyWyORbrGjApW�bpcNQ2krf�CFf ��hSLNADW �d�g]S�
GIb§U>GI|FUyLN| G¡ORW>M³LNbDCFfNh?ARGIMdCFQS|FGI{�Wy|F|gW>M�E�LNbDU>CgEHQS|�����cNCF|gWqEtLNbpUyCFE?QS|�ApWy|FWnGjbpW	��
��
����� Q
GI�N��WnGIADb�ORQt{�W�U>QSfdbpCFMdW>ARGj{N|gJ?cNCghScNW>AeCFf?ORcNW ��ApbTO0�! �qk�W>W>�}bmOpc�GIf6CPO�Cgb�OpcNW>ADWnG x OpW>A>�
U>QSfNbDCFMNWyARGI{d|FWKGjEHQSLdf}Opb�Q x MNApLdh�GIApW�bDOpCF|g|�{�W>CgfNhqApW>|gWnGIbDW>M x ADQSE >�|g jG¡X?Wy IW>f:G x OpW>A ¼
k�WyW>�}bmCFf?�NcNQIbp�Nc�G¡ORWlv�{NLd��W>ADW>M�bpGI|FCgfNWI� �®LdADORcdW>ApE?QSADWI�i�NCgW>U>Wyb�Q x >�|g jG¡X�krcdCFUsc�cNG2 IW
{�WyW>f%CFE?�N| Gjf}OpW>M���
��
���&QHbDOpCF|g|zUyQSfiOsGICgf0EHW>GIbpLdARGI{N|gW�GIE?QSLNfiOpbuQ x E�LdbpU>CgEHQI|�E?QSApW
ORc�GIfª] ¼ ��M�GnJ�b�G x OpW>AoCFE?�N|FGIfiOsGjOpCFQSfa� �+cNCFbqbpLNhIhSW>bTORboORc�GjOqADW>|FW>GIbpW?CFfiOpQ�UyQSADOpWlX"CFb
bp|FQ2k�W>AHGIfNM©EHQIApW��NADQS|FQSfdhSW>M�ORcNGIfªCPO�CFb¢Cgf}OpQ%bRGI|gCFfNWj�e�dApQS{�Gj{N|gJ±{�WyUnGILNbDW�Q x ORcdW
hSApQ2k+ORc³Q x fNWyk-ORCFbDbpLNWqGIADQSLNfNM:ORcdWqCgEH�d| GIfiOn�

��QSAoORcNW6GIfNCFEHGI|gbokrcdCFUsc	k�W>ApW�CgEH�d| GIfiORWyM"krCPORc	EtLNbpUyCFE?QS|2>�|P IG`X��S��hSLNADW �N���
bpcNQ2krb)cNQ2k�|gQSfNh§G x ORWyA�bpLNADhSW>ATJqOpcNWB IGjApCFQILNb�ORW>bTORCgfNhuADLNfNb�OpQwQI�K�N| GjU>WI�P
�QSE?��GIADCFbpQIf
krCgORc ��hSLNADW2�N�P]�UyQSf ��ADEHbzORc�GjO�ORcNW�CFE?�N| Gjf}OpbzGIApWeUnGI�NGI{N|FW�Q x ADW>|FW>GIbpCgfNhuE?WnGjbpLNApGI{N|FW
GIEHQILNfiORb�Q x E�LNbDU>CgEHQS| x QSA�GI|g|jOpcNW)ORWybDORCgfNh+ApLdfNb>�¡Wy IW>ftCgfKORcNW�U>GIbpW�Q x hSADQSLN�o@���� � �V�

�+c�G¡O6ORcNW¨E�LNbpUyCFE?QS|§GIUyOpL�GI|F|PJ�c�GIb:G±�dc}J�bDCFQS|gQShSCFU>GI|rWy��W>UlO:CFb�bDcNQ2krf Cgf ��hjv
LNApW��N�L�d� x ApQSE krcNCFUsc�CPO6UnGjf({�W0bpWyW>f�ORc�G¡O�E�LNbDU>CFE?QS|�v�U>QIf}ORGICFfdCFfNh"CFE?�N| Gjf}Opb�Cgf
 wCgbpL�Gj|uU>QIADORWYX Z C ]2_?UnGjLNbpW0EHGIbpbDCg IW¨{N|gQwUs�¡GIMNW�Q x UyQSADOpCFUnGj|uGIUlORCP wCPO�J x QSA6G¡O6|FW>GIbDO
¼ k�W>Wy��by� �KLNADCFfNh6OpcNCFbVORCgEHWj�aORcNW¢QSfd|gJ0GjUyORCP �CgO�J�ADW>EHGICFfdCFfNh�{�W>|gQ`k�ORcNW¢CgEH�N|FGIfiORb
CFb�CFfdbpW>fdbpCgOpCg IW�ORQ%bDOpCFE�Ld|FLNb^QSApCgW>fiOsGjOpCFQSf��)CFfNMdCFUnG¡ORCFfdh¨ORc�G¡O�CgO�Cgb�MNLNW6OpQ0ORc�GI|FGIE?CFU
Gj��WyApWyf}Opb:ARGjOpcNW>A�Opc�GIf�U>QIADORCgUnGI|�fNWyLNApQSfdb>� >) IW>f,] ¼ k�WyW>�}b³G x ORWyA�CFE?�N| Gjf}ORGjORCgQSf
ORcNW�{d|FQ�Us�jGjMNW^{�W>|gQ2k ORcNW^CFE?�N| GIfiO+k�GIbKUyQSfNbpCgMNW>ApGI{N|gWI� �+cNWt|FGjORWyARGI|�bp�dApWnGjM�Q x ORcdW
E�LNbpUyCFE?QS|Pv�CFfNMdLNU>WyM�CFf�GIUlORCP IG¡ORCFQIf�GI�N��WnGjApb�ORQ�{�W"Q x OpcNW%QSApMdW>A:Q x ]"E?E x QIA�G
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�°CFhSLdApW �N�g]I¬ �+cNW�ApW>|gWnGIbDW�Q x E�LNbDU>CFE?QS| x ADQSE >�|g jG¡X(CFfiOpQª�NcdQSbp�NcNGjORWYv�{NLd��W>ADW>M
bRGI|gCFfNW�GjO �S� ;�
u� � fNW�hSApQSLd�	Q x bD|FCFUyW>bqk�WyApW��IWy�dO ��
 �
����� Q³ORcdApQSLNhIcNQSLdO>��GIfNM x QSA
ORcNWybpW+bp|gCFUyW>b�OpcNWmGj{NbpUyCFbpbpGKApWy�NApWybpW>fiOpb)ORcNW�OpCFE?WBW>| Gj�NbpWyM�bpCFfdU>W�CgEHE?W>ADbpCgQSf^CgftbpGI|FCgfNWI�
[ufNQIOpcNW>A�hSApQILN�Hk�W>ADW<��ApbTOmCgEH�N|FGIfiORWyM ��
 �
���&Qq{�W x QSADW§{�W>CgfNhtADW>E?Q` IW>M�GjfNM��N|FGIU>WyM
CFf6bpGI|FCgfNW � x QSA�OpcNW>bDWVbp|gCFU>Wyb�OpcNWVGI{NbDU>CgbpbRG�ADW>�NADW>bDW>fiORb+ORcdWuORCgEHW§bpCFfdU>WuCgEH�d| GIfiOsG¡ORCFQIfa�
�+cNW^OpcNCFf³|FCgfNWVApWy�NApWybpW>fiOpbKORcNWqEHW>GIf³ApW>|gWnGIbDW x ADQSE ��
 �
��� � Q?bD|FCgU>W>b^Z ��� �}_Y�®krcdCF|FW
WnGIUsc³hSApQILN��Q x �! =�GIM��pGIU>Wyf}Or{NGIApb+ADW>�NADW>bpWyfiORb�ApW>|gWnGIbDW x ApQSE�G�bpCgfNhS|gW ��
 �
���&Qtbp|gCFU>W
Z ��� =i_Y�
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�°CFhSLdApW �N���w¬I�+cNW^UscdApQSfNQI|FQShIJ6Q x {�W>c�Gn �CFQILNARGI|aOpW>bTORCFfdh?krCPORc³ApW>bD��WyUyO�ORQ?E�LNbDU>CFE?QS|
>B|P jG¡X�CgEH�N|FGIfiOsGjOpCFQSf��N�+cNWuGj{NbpUyCFbpbpGVApW>�dApW>bDW>fiORbeORCgEHW+G x ORW>A°CFE?�N| GIfiORGjORCgQSftbDLNAphSWyADJI�
QSf0ORcNW¢bRGjEHW�bDUnGI|gW¢GIbVCFf,�NhSLNApW �N�P]S� �zGj{�Wy|FbKQSf0OpcNW�QSApMdCFf�GjOpW�hSCg IWtORcdW?f}LNEt{�WyA
Q x W>GIUsc©GIfNCgE�GI|�� >BGIUsc�cNQSApCg´>QSfiORGI|�|gCFfNW6ADW>�NADW>bDW>fiORbHG�bpCgfNhS|FWHORW>bTORCgfNh0ApLNf��	@�ApWYv
CFE?�N| GIfiORGjORCgQSf�GIfNM:��QSbDOTv�ADW>E?Q` jGI|�ORW>bTORCgfNh¢ApLNfNb§GIADWVfNQIO�bpcNQ2krfa�

� =



�³k�WyW>�Sv�QI|FM	CgEH�N|FGIfiOn��MNWyU>ApW>GIbpCgfNh¨OpcNW>ADWnG x OpW>A>��{NLdOtCgO^CFbqApW>bTORADCFUyOpW>M±OpQ�OpcNW�LN�d��WyA
U>QSATORCFU>GI|�| GnJIW>Apby���+cdW^ADW>U>QIApMNCgfNhSbrE�GjMNWKkrCgOpc�{N|FGIfN� >B|P jG¡X:bpcdQ`k-ORc�GjOrOpcNWoWy��W>UyOpb
QSf�GjUyORCP �CgO�Jtk�W>ADW§MdQ`krf?ORQVORcdW�EtLNbpUyCFE?QS|¦�iGjfNMHfdQIOBORcNW >�|g jG¡X�CgORbDW>| x ~�krcNCg|FW�OpcNW>ADW
E�GnJ�{�W¢GIf0Wl��WyUyOoQ x {d| GIfN� >�|g jG¡X¨CFf¨OpcNW� SWyADJ�ORQS���d�P]  �w�M�HE?E�Q x U>QSATORWlX���CPOKCFb
bpEHGI|F|aC x CgOrCFb+�dApW>bDW>fiOuGjO�GI|F|��

[§b�k�Wy|F|VGjb�ORcNWybpW%WlXw��W>ADCFE?W>fiORb�Cgf¯ �CFbpLNGI|uUyQSADOpWlX��ubDCFE?CF| GjA?ADW>UyQSApMNCgfNhSb�k�W>ADW
E�GIMdW?Cgf%[t]S� �+cNW?Wy��W>UlOqQ x OpcNW¢E�LNbpUyCFE?QS|°CgbVEHQIApW�MNC��HUyLN|gOVOpQ:MNCFbDU>W>ADf±Cgf%OpcNCFb
UnGIbDWI�BGIbqORcNWHQ` IW>ApGI|F|B|FWl SWy|�Q x fdW>LNApGI|�GjUyORCP �CgO�J%CFbq|FQ2k�W>A^CFf±[^]HOpc�GIf	Cgf C ]S����QSA
ORcNCgb�ApWnGjbpQSf�ApWyU>QSADMNCFfdhSb6k�WyApW%EHGIMNW�Wl SW>ATJ(£@���aE CFf�MNWy�dORc�CgfNbDOpWnGIM�Q x Wy IW>ATJ
�d�g]HEHE³��ORQ�E�GI�jWHbDLNApW?ORc�G¡OtfNQ¨GIUyOpCg �CgO�J¨kmGIb^EHCgbpbDW>Ma� �+cNWHApWybpLN|PORb�GjApW?bpcNQ2krf
CFf ��hSLNADW �N� �d��GjfNMa��GIb�krCgOpc�OpcNW C ]:ApWyU>QSADMNCFfdhSb>�BORcNWyApW:CFb�cNGIApMN|PJ�GIfiJ�GjUyORCP �CgO�J
{�WyfNWnGjOpc�ORcNW�CFE?�N| Gjf}O>� �+cNW�bDE�GI|g|r��GjORUsc¯Q x bDOpCFE�Ld|FLNb v�ApWy| GjOpW>MªGIUyOpCg �CgO�J©CgfªORcdW
�¡v�k�W>Wy�©ADW>UyQSApMNCgfNh%CFb¢fNW>GIAp|PJ �w� £%E?E {�W>fdWnGjOpcªORcdW�UyQSADOpCFUnGj|mbpLNA x GIU>Wj�mGIfdMªbDQ±CFb
GI|FE?QSbDOmU>W>ATOsGICgfN|gJ6G�bpLN{�U>QSATORCgUnGI|�bTORApLdUyORLdApW�Z\��QSbpbDCF{N|PJHOpcNWoCFfNbDLN| Gi_Y�

�VCg IW>f�ORcdW�|FQ�UnGI|gCFbpWyM¨f�G¡ORLNADW�Q x ORcNW�Wl��WyUyOoQ x E�LdbpU>CgEHQI|¦��OpcNW���QSbpCPORCgQSf�Q x ORcdW
>B|P jG¡X�CgEH�N|FGIfiORb�Cgb�Q x bpQSE?W�CFE?��QSADORGIfNU>Wj�eGIfNM�ORcNCgb�CFb�bDcNQ2krf x QSA�QIfNW x W>ADApWyO?Cgf
��hSLNADW �N� £w�)[§b�U>GIf?{�W�bpWyW>fa�}ORcNW�CFE?�N|FGIfiO�U>Q2 SWyApb�EHQSbTOeQ x OpcNW§E?CFMdMN|FWmWyUyOpQSbDJ�|g �CFGIf
hIJ�ApLNby�®GIbmk�Wy|F|�GIb+bpQSE?WKQ x OpcNWV��QIbDORWyApCgQSAmW>UlORQSbTJ�|g �C GIf�hjJwADLNb>�d{NLdOr|FW>Gn SW>brWYXd��QSbDW>M
G"bDE�GI|g|+GIADWnG"GI|FQSfdh�ORcNW³UnGILdM�GI|+W>MdhSW�Q x OpcNW�bDLN�NApGIbDJ�|g �CFGIfªbDLN|FUyLNb>�ª[t]:CFf�ORcdW
x W>ApADWyO§CFb§GIbpbDQwUyC GjOpW>M:krCgOpc³OpcNW^E?CFMdMN|FWVWyUyORQIbDJ�|g �C Gjf¨hIJ�ApLdb2�¤£I¥N��]�� �N��] � �I��Z�Gj|FbpQ?bpWyW
��hSLNADW ¼ �M�S_Y�
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	���$� � +8�(7 ����24�0/�# + �$7*%B+8� � 5@?$� ��'324�153�0/�%B�A%('L��/
�°CFhSLdApWD�N� ¼ bDcNQ2krb�ORcdW§Q2 SWyARGI|g|���WyA x QSADE�GjfNU>WrQ x ORcNW§GIfNCgE�GI|gb)CFf¢ORcdWu@���� � ��hSApQILN�
{�W x QSApWj��MdLNApCgfNhqGIfNMHG x ORWyAeCgEH�d| GIfiOsG¡ORCFQIftQ x E�LNbDU>CFE?QS| >�|P IG`X�Q2 SWyA�|gW x OB[t]I�°��OebpLNh¡v
hSW>bTORbVORc�G¡OVORcNWyApW¢E�GnJ¨{�W?G�bpEHGI|F|zWy��W>UlOqQ x EtLNbpUyCFE?QS|?>�|g jG¡X0GjOobpcdQSADOobTORCFEtLN|FLNb
MNLNARG¡ORCFQIfNb>��{NLwO§CPOrCFb+WYXd��W>UlORWyM�QSf:ORcNWo{�GIbDCFbrQ x �NApWl �CFQSLNbrbTORLNMNCgW>brORc�G¡O�OpcNW>bDWtGjfNCPv
E�GI|gbzkrCg|F|�bpcNQ2k©CFE?��GICgApWyMt|FQ�UnGj|FCFbpGjORCgQSfV�NADCFEHGIApCg|gJVCgf^ORcdWmbpCgMNWmQ x bD��GIU>W+QI�N��QIbpCgOpW�OpQ
ORcNW+CgEH�N|FGIfiOn�T�+cNWrbpUyQSApWyb x QSA°OpcNW+ApCghSciO�GIfNM¢|gW x O)cdW>E?C���Wy|FMNb�GjApWmbDcNQ2krfHbDW>��GIApGjORWy|gJ
CFf �NhSLNApW �N� �w��GIfNM�CPO§CgbuGj�N��GIADW>fiOuOpc�GjOn��GjO§|FW>GIbDO§QSf�OpcNW �NApbDOu��QIbDODv�CFE?�N| Gjf}ORGjORCgQSf
ApLNfa�BADW>bp��QSfNbDW>b¢ORQ�� ��E?b�bTORCFEtLN|FC�GIApW�|gW>bDb�GIU>UyLNARG¡ORW:C x OpcNW�bDOpCFE�LN|gLNbtCgb�QSf�ORcdW
ApCFhIc}O�Opc�GIf?C x CgOBCgb�QSf�ORcNWr|gW x On�S�+cNWrORCFE?W>bDUnGI|gWmQ x ORcNWybpW0��hSLNADW>beCFb�hSCP SWyfHWy|FbpWlkrcNW>ADW
Z ��hSLdApW �N���S_l�

��f�Cgf}OpW>AD�NApWlORCFfdh ��hSLNADW>b��N� ¼ GIfNM �N� �tCgO�bpcNQILN|FM�{�WKfNQIOpW>M�ORcNGjOmORcdWVM�GjOsG�Gn jGICg|Pv
GI{N|FW¢MNCP��WyApb x ApQIE ApLNf%ORQ³ApLdfa��Cgf0ORc�GjOqbDQSEHW¢�jWyJ%bDOpCFE�Ld|FLNbVMNLdARGjOpCFQSfNbVk�W>ADWHfNQjO
LNbpWyMHCgf�bpQSE?WmQ x OpcNWm��QSbDOTv�CFE?�N|FGIfiOsGjOpCFQSfoApLdfNb>���+cdCFb�ApWl²�W>UlORb)OpcNWmORWybDORCgfNhVbpUscdW>MNLN|gW
LNbpWyMa�SGIb�CgfNMNCFU>GjORWyMVCFfobpWyUyOpCFQSf �N���w� �SGd�z@°GIATOR|gJu{�WyUnGILdbpWeQ x OpcNCFby�¡GIfNMq��GIADOp|gJu{�WyUnGILNbDW
Q x OpcNWoMNCg��W>ADW>fNUyW>br{�WlO�k�WyW>f¨OpcNWo��QIbDODv�CFE?�N| Gjf}ORGjORCgQSfHOpW>bTORCFfdhHQ x ORcdWqMdCg��W>ApWyfiOuGjfNCPv

�j¥
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�d� £�E?E
¼ k�W>Wy�}b§E�LdbpU>CgEHQI|,>�|g jG¡X
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] ¼ k�WyW>�}buE�LdbpU>CgEHQI| >�|g jG¡X
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� B§W>LdARGI|�GIUlORCP wCPO�JS�NCgfNU>|gLNMNCgfNh�QSADCFW>fiORGjORCgQSfwv�bDW>|gW>UyOpCg �CgO�J
� 
 B§W>LdARGI|�GIUlORCP wCPO�JS�dkrCPORcNQILdOrQSApCgW>fiOsG¡ORCFQIfwv�bDW>|FWyUyOpCg �CgO�J
� B§Q¢fNW>LdARGI|�GIUlORCP wCPO�J

�°CFhSLdApW �N���w¬ �+cNW�bD��GjORCFGI|�WlX�ORWyfiOVQ x OpcNWtWl��WyUyOVQ x E�LNbpUyCFE?QS|6>�|g jG¡X���E?WnGjbpLNADW>M�Cgf
C ]S�2>eGjUsc� SWyADOpCFUnGj|zUyQS|FLdEHf:bpcdQ`krb§ApWybpLN|PORb x ApQSE�G¢bpCgfNhS|gWVW>|FWyUyOpApQ�MNW^��W>fdWyORApGjORCgQSfa�
krCgORcqApWyU>QSADMNCFfdhSb�OsGI�jW>ftWl SWyADJ �d�P]eE?E CgfqMdW>�dOpca�?>�|FWyUyOpApQ�MNWB��WyfNWyOpARGjOpCFQSfNb�OpcNApQSLdhSc
>B|P jG¡X�CgEH�N|FGIfiORbqk�WyApW�EHGIMNW�{iJ ��ADbDO¢ADW>E?Q` �CgfNh%G�bpEHGI|F|e�NCgW>U>W�Q x OpcNW�CFE?�N|FGIfiOn�
� OpcNW>AVWy|FWyUyORADQwMdW���WyfNWyOpARGjOpCFQSfNb§k�WyApW¢E�GjMNW¢GjO(�d� £�E?E Cgf}OpW>AT IGj|Fb x ADQSE�OpcNW¢W>MNhIW
Q x ORcNW�CgEH�d| GIfiOn�:>eGjUsc"MdC GIhSApGIE ApWy�NApWybpW>fiOpbqADW>UyQSApMNCgfNhSb x ADQSE �6GIfNCFEHGI|gb>��WlXwU>Wy�dO
x QSAmORcNW �DfdQSApEHGI|aUyQSADOpWlX �HUyQSfNMNCPORCgQSf6krcNCFUsc³bpcdQ`krb�M�GjORG x ADQSE �?GIfdCFEHGI|Fby�

=@�
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�d� £�EHE

� 
 OpCFE�Ld|FLNb v�Wy IQS�IWyM�fdW>LNApGI|�GIUyOpCg �CgO�J
� 
 
 ��QSfiOsGjfNW>QSLdb�fdW>LNApGI|zGIUyOpCg �CgO�J
� B�Q?fdW>LNApGI|�GIUyOpCg �CgO�J

�°CFhSLdApW �N� �d¬ �+cNW�bD��GjORCFGI|�WlX�ORWyfiOVQ x OpcNWtWl��WyUyOVQ x E�LNbpUyCFE?QS|6>�|g jG¡X���E?WnGjbpLNADW>M�Cgf
[t]S�2>eGjUsc� SWyADOpCFUnGj|zUyQS|FLdEHf:bpcdQ`krb§ApWybpLN|PORb x ApQSE�G¢bpCgfNhS|gWVW>|FWyUyOpApQ�MNW^��W>fdWyORApGjORCgQSfa�
krCgORc?ApWyU>QSADMNCFfdhSbeORGI�IWyf�Wl SW>ATJ�£@� ��E�CFf?MNW>�wORca�.>�|FWyUyOpApQ�MNWr��WyfNWyOpARGjOpCFQSfNb�OpcNApQSLdhSc
>B|P jG¡X�CgEH�N|FGIfiORbqk�WyApW�EHGIMNW�{iJ ��ADbDO¢ADW>E?Q` �CgfNh%G�bpEHGI|F|e�NCgW>U>W�Q x OpcNW�CFE?�N|FGIfiOn�
>eGjUsc¨MNCFGIhSARGjE�ADW>�NADW>bpWyfiORbuADW>UyQSApMNCgfNhSb x ApQIE�G�bpCgfNhS|FWoGjfNCFEHGI|¦�

=w]



�°CFhSLdApW �N� £w¬U�+cNW¢{NARGICgf�Q x G x W>ADApWyOVkrcdCFUsc%c�GIM0ADW>U>WyCg IW>M�G:EtLNbpUyCFE?QS| >�|P IG`X�CgE¢v
�N| GIfiO�CFfiORWyfNMNWyMtORQ�U>Q2 SWyA)[t]I�S�+cNW��NCFWyU>W�Q x >�|g jG¡XqU>GIftUy|FW>GIAp|PJV{�WebpWyW>fa�P�mk�QKcdQS|FWyb
GIApWm �CFbDCF{N|gW�Cgf�ORcNW4>B|P jG¡Xi~�ORcdW>bpWmk�W>ADWrE�GIMdW�ORQoGj|F|FQ2k�Wy|FW>UlORADQwMNW�ApW>UyQSApMdCFfNhVLNfdMNW>A v
fNWnGjOpc�OpcNWoCFE?�N| GIfiO>�dCFfdMNCFU>GjORCgfNh�ORc�G¡O+ORcNCgb§GjfNCFEHGI|�Cgb+��GIATO§Q x ORcdWqE?WyOpcNQ�MNQS|FQIhSCFU>GI|
bDORLdMdJ:MNW>bDU>ADCF{�W>M¨Cgf6ORcNWVOpWlX�On�

E�GI|gb)CFf^ORcNW+hSADQSLN�a�iCPO)Cgb�fNQIO�bDW>fNbDCF{N|gWmORQoGIf�Gj|gJ�bpWmOpcNW>bDW+M�GjOsGVCgftORcNW+bpGIE?W+bDJ�bDOpW>E�v
GjORCgU§EHGIfNfNWyAmGIb x QSABORcNW§�NApWYv�CFE?�N|FGIfiOsGjOpCFQSf�M�G¡OsGd�)[ bp|gCFhSciOR|PJ�E?QSApW�{�GIbDCFUuE?WnGjbpLNADW
Q x OpcNW�Wy��W>UlO?Q x EtLNbpUyCFE?QS|4>�|g jG¡X	CFbtOpcNW:MNCg��W>ADW>fNUyW�{�WlO�k�WyW>f��dApWlv�CFE?�N| Gjf}ORGjORCgQSf
GIfNM���QIbDODv�CFE?�N| Gjf}ORGjORCgQSf±��W>A x QSApEHGIfNUyW x QSA�W>GIUsc©GIfNCFEHGI|��°krcNW>ADW:��WyA x QSADE�GIfdU>W�CFb
ORcNW6�dApQS��QSADOpCFQSf"Q x OpApC Gj|FboQSf±krcNCgUsc±ORcdW6U>QSADApWyUyO�ADW>bD��QSfdbpW6CgbthSCP SW>f�� �+cNW6E?WnGjf
Q x ORcdCFbqMNCg��W>ADW>fNUyWI��GIUyApQSbDb^OpcNWHOpcNApWyW6GIfNCgE�Gj|Fb>��U>GIf	{�W�LNbDW>M�GIbtG³OpW>bDOtbDORGjORCgbDORCgUI�
� x ORcNW? IGj|FLNWybtQ x Q2 IW>ARGj|F|e��WyA x QSADE�GIfdU>WHGIApWHLNbpWyMa�°ORcdW�E?WnGIf	MdCg��W>ApWyfNU>WH{�WlO�k�WyW>f
�NApWYv�CFE?�N|FGIfiOsGjOpCFQSf�GIfNM���QSbDOTv�CFE?�N|FGIfiOsGjOpCFQSf"bpUyQSApWyb�CFb�fNQjO¢bpCFhIfNC���U>GIfiOR|PJ�MdCg��W>ApWyfiO
x ApQSE�´yW>ApQ�GjOuGIfiJ:Q x ORcdW^�jWyJ³MNLNApGjORCgQSfNb>� �§Q2k�Wl SWyA>�aC x ORcdW^bDU>QSADW>bKGjApWqUnGI|gU>LN|FGjORWyM
bpW>�NGIARGjOpW>|PJ x QSAuOpcNW�|FW x OVGIfdM"ADCFhSciOucNW>E?C���Wy|FMNb�Z\CFhIfNQSApCgfNh�bTORCgE�LN|FCzGI|gQSfNh�OpcNW�E?CFMwv
|FCFfdW2_l�¡ORcNWyf�ORcNWyApWmCgb)GKbDCFhSfNC ��UnGjf}O°MNCg��W>ADW>fNUyWmCFft�NApW�GIfNM���QSbDOTv�CFE?�N|FGIfiOsGjOpCFQSfobpUyQSApWyb
x QSAD� �?E?b�bDORCgE�LN|gC¦�d{dLdOuQIfN|gJ�Cgf�ORcNWqApCghSciO§cdW>E?C���Wy|FM�Z�� � ¼�� ���d�<@ � � � � � ¼ ��krCgOpc
�¢Ma� x � x QSArG �`v¦OsGICg|FW>MHORW>bTOY_Y�
����
	��� � 
 '3)�%B��' � � %('L��/���7 +8���(����)
��W>U>GILNbpW"Q x QSLNA�� ¼ �<;6ORWybDORCgfNh�Usc�GIE�{�W>Ay�§k�W"GIApW�Cgf(G	��QSbDCgOpCFQSf�OpQ�CFfi SWybDORCghiGjOpW
krcNWyOpcNW>ArORcNWoWYXwOpARG�W>ADApQSADbrUnGILNbDW>M³{iJ�ORcNWVE�LdbpU>CgEHQI| >�|g jG¡X6CFE?�N| GIfiOpb+GIApW � x ApQSfiODv
{�GIUs�©W>ApADQSApbA�±QSA?fNQIO>� ��ApQSfiODv�{�GIUs��WyApApQIApb6GjApW:ORcNQSbDW�krcNCgUsc¯|gCFW:QSfªOpcNW¨UyQSApADW>UlO
bpCFMdW�Q x ORcNW:GIfdCFEHGI|¦�¤b^E?CFMd|FCFfdWH{NLwO�ORcNW6krADQSfNh%bpCgMNW6Q x CgOpb�CFfiOpW>ARGjLNARGI|�G¡XwCFby��GjfNM
��hSLNADW �N� =�bDcNQ2krbHOpcNW�E?WnGjf x ApWy�}LNW>fNUlJ©Q x ORcdW>bpW�W>ADApQSADbHCgfªADW>bp��QSfNbDW�OpQ � �%E?b
bDORCgE�LN|gC¦�2{�QIORc x QSA�ORcNWe| GIbTOz�NApWYv�CFE?�N|FGIfiOsGjOpCFQSfVADLNf�GIfdM^ORcdW ��ADbDO���QIbDODv�CFE?�N| Gjf}ORGjORCgQSf
ApLNfa�0��W>UnGjLNbpWqORcNWqU>|FGIbpbDC���U>GjORCgQSf:Q x GIf³W>ADApQSA§GIb�{�WyCFfNhHG x ADQSfiODv�{�GIUs��W>ADApQSA�CFbrfNQjO
CFfNMNWy��WyfNMNWyf}O§Q x ORcNWVWyApADQSA+E�GjhSfNCgOpLNMNWj�dORcNW x ADW>�}LNWyfNUyJ³Q x U>QIf}OpApQS|�WyApADQSApbrQ x W>�}L�Gj|
bpCF´yWmCFb)GI|FbDQKbpcNQ2krf"� ��hILNApWH�w� =KhSCP SWyb�GKU>QSE?�NADW>cNWyfNbpCP SW+|FCgbDO�Q x W>ADApQSA°U>| GjbpbpC ��UnG¡ORCFQIfNb>�

=��



0

0.2

0.4

0.6

0.8

1

co
rr

ec
t t

ria
ls

/to
ta

l t
ria

ls

1st 2nd 3rd 4th 5th 6th 7th 8th 9th

F9731

0

0.2

0.4

0.6

0.8

1

co
rr

ec
t t

ria
ls

/to
ta

l t
ria

ls

1st 2nd 3rd 4th 5th 6th 7th 8th 9th 10th 11th 12th

F9732

0

0.2

0.4

0.6

0.8

1

co
rr

ec
t t

ria
ls

/to
ta

l t
ria

ls

1st 2nd 3rd 4th 5th 6th 7th 8th 9th

F9733

�°CFhSLdApW��N� ¼ ¬����������
	���
�	�����������
������
	�	��
����������	�
 ���"!$#&%(')�*�+�-,��
.��/�����0��1����32���	��+���4
 ���
�5�6�7���8�*	��9�;:<!(�
	��=
�	8���������>�����?�7������	��72@���������A��	�
���
�	�����
 �B
��C�/	�����1��0
 �EDF���5���G�����
��
�	�	��7���C	��7�/��
 ���/�HDI���F� ��J��7�;:�K)��	��+���4
 ���C��L����������72M�+	��ONP�
QSR+T�T"���
Q�U+T�T"�V�
QWN
T�TX���
���92AY TV���7:3Z[�4���9���X�7�����M	����;Q\�/	��5��1����+	��H��	�
 ���S�72>]^.X�/�����0��1����I2���	��+���4
 �A����2A�_14
��/�/�72
�5�M2��7�����7��2������O
�	�2��
	)
���29��	��+���4
 �;:a`3�
	������
��1b2�
��/�/�72c15�����7�C	��
��	��7�/�7�^�a�����?���?�91����^���+���4
 �
de1��
�=�8fI���92A	��7�?
gJh��1�d�	��4� �^�8f�
��b�0�����
�5�?
 1;i-14J+�hL�:

=@�



0

0.2

0.4

0.6

0.8

1

co
rr

ec
t t

ria
ls

/to
ta

l t
ria

ls

1st 2nd 3rd 4th 5th 6th 7th 8th 9th

F9731
left
right

0

0.2

0.4

0.6

0.8

1

co
rr

ec
t t

ria
ls

/to
ta

l t
ria

ls

1st 2nd 3rd 4th 5th 6th 7th 8th 9th 10th 11th 12th

F9732
left
right

0

0.2

0.4

0.6

0.8

1

co
rr

ec
t t

ria
ls

/to
ta

l t
ria

ls

1st 2nd 3rd 4th 5th 6th 7th 8th 9th

F9733
left
right

�°CFhSLdApW��N� �w¬ �F���M���
	���
�	������9���M
��P�=�
	�	��
���"�5� ��	�
 ��� !$#&%(')� Q�DF�4��� ����� 	��7����1����V��
�	
�������P�91�����	��7���7� �/�72O���������a14�
���-����2�	8�4� � �����7��� � �7152��$����
gDF�V���
�9�+	��+�/�714.�:$!(�
	���
�	����������a���
���7������	��720���(�������9	�
���
�	����4
 �H
����/	8����1�� �/
CDF�9����� ��������
�	�	��7���b	��7�/��
 ���/��D����(� �4J��7�;:b� 	�����1��
DC���
	��)����� �/�����0��1�����DI����2��4	��7����14.������7��2A
��W
�	I]��7������2V�����H�������V��1_�+	�� �4� ��
�	��72;:$� 	�����1��
�+	��P��	�
 ���S�72M] .>�/�����0��1�����29��	��+���4
 �M���a�5� � � ��	�� Y�:�� :a`3�
	������
��1b2�
��/�/�72 1������7�F	��
��	��7�/�7�^�
����� ���?�915��� ���+���4
 �<de1��
�=�8fI���92X	��7�?
 J+��1�d�	8�4� � �8fI
��(�0�����
����
 1;i-14J+�hLS:

= �



[ubmWYXd�d| GICgfNW>M6Cgf6bpWyUyOpCFQSf��d�L�d��U>QSfiOpApQS|�W>ApADQSApb�MNQ�fNQIO�WlXwCFbTO x QSA�bDORCgE�LN|gLNb�|gQwU>GjORCgQSfNb
Q x � ; QSAK]�=�� ; �wbpQ x ADQSfiODv�{NGIUs�HWyApADQSApbmEHGIMNWKGjO�OpcNW>bDWV��QSbDCgOpCFQSfNb�GIADWKWlXwU>|gLNMNWyM x ApQSE
QSLNAqGIf�GI|PJ�bpCFby�H��OqCgbqQI{} �CgQSLNb x ApQSE �NhSLNApW �N� =�ORc�GjOoOpcNW x ADW>�}LNWyfNUyJ"Q x�x ApQSfiODv�{�GIUs�
W>ApADQSApbBCgf¢OpcNWrApCghSciOBcNW>E?C���Wy|FM�~�ORcNW�bpCFMdW+U>QSfiORApGI| G¡ORW>ApGI|dOpQoOpcNWrCFE?�N| Gjf}O ~�Cgb°cNCghScNW>A
G x ORWyA�CgEH�N|FGIfiOsGjOpCFQSf�Opc�GIf6{�W x QIApWI�}krcNCg|FW+ORcNW§bRGIE?W�CFbefNQIOeORcNW�UnGIbDW x QSABORcdWuU>QIf}OpApQS|
W>ApADQSApby�,�+cNCgbtCFb^U>QSf ��ApE?W>M	{iJ±G�krCgOpcNCFf�v�bpLd{ �DW>UlORbt[�B ��C [�U>GIApADCFWyM	QSLdOtQSf±ORcdW
� �6EHb§ORApCFGI|Fb§Q x ORcNW �NApbDOK��QSbTODv�CFE?�N| GIfiORGjORCgQSf�ADLNfa� �+cNW�CFfdU>CFMdW>fNUyW�Q xBx ApQSfiODv�{�GIUs�
W>ApADQSApby��GIfNM±W>�}L�GI|�v�EHGIhSfNCPORLNMNW¢UyQSfiORApQI|�WyApApQIApb>�°CFbtE?WnGjbpLNADW>M�GIbtG��NADQS��QSADOpCFQSf�Q x
ORcNWKf}LNEt{�WyA�Q x ADW>bD��QSfdbpW>by�NbpLd{ �DW>UlO+ORQ�Gjf�GIApUybpCgfNWlv�U>QSADApW>UlORCgQSfa��>�ApADQSABO�Jw��W¢Z x ApQSfiODv
{�GIUs� ��� � UyQSfiORADQS| _aGIfdM^bTORCFEtLN|FLNb�cdW>E?C���Wy|FM?Z\ADCFhSciO ��� � |FW x OY_aGIADWBOpcNWBkrCgORcdCFfwv�bpLN{ �DWyUyOpbx GIUyOpQSApb x QIA�ORcdCFbmGjf�GI|gJ�bDCFb>�dGIfNM6OpcNWKCFfiOpW>ARGjUyORCgQSf�{�WyO�k�W>Wyf³OpcNW>bDWKO�k�Q x GjUyORQIApbmCgb�ORcdW
QSfN|gJ�bpCghSfNC��NUnGIfiOrWy��W>UlO�Z���Z ]��8�S_ � � � � ¥d� @ � � � � � �i_l�

[§|gORcdQSLNhSc0ORcdW?MNGjOsG�ApWl SW>GI|eG³bDCFhSfNC ��UnGjf}OqGjfNM�cdW>E?C���Wy|FMwv�bp��W>U>C ��U�CFfdU>ApW>GIbpW¢Cgf
ORcNW x ApW>�}LNWyfNUyJ¯Q xVx ApQIf}OTv�{�GjUs�©WyApADQSApb x QS|F|gQ`krCgfNh%[t]�CFf�GIUlORCP IG¡ORCFQIfa�eOpcNCFbHCFb?fNQIO�G
| GIADhSW^Wl��WyUyO>���°CghSLNApW �N� ¥HhSCP SWybuORcNW^MNCFbTORADCF{NLdOpCFQSf³Q x ADW>bD��QSfdbpW>b x QIA��)¥S�@�d]S��QSfNW^Q x
ORcNWtGIfNCFEHGI|gb�Cgf�OpcNW�@���� � � hSApQSLd�a�§��O§CFb�U>|gWnGIA x ApQIE OpcNCFbrORcNGjOuOpcNWtWyApApQIApbuEHGIMNW
G x ORWyAHG x ORW>A¢E�LdbpU>CgEHQI|�>�|g jG¡X�CgEH�d| GIfiOsG¡ORCFQIf�GIApW:bDCFE?CF| GjAp|gJ%MdCFbDOpApCg{NLdORWyM©OpQ0ORcNQSbDW
{�W x QSApWobpLdAphSWyADJS~�OpcNCFbrCFbrG��}L�GIfiOpCgOsG¡ORCg IWoARGjOpcNW>AmOpc�GIf³��LNGI|FCPOsGjOpCg SWuMNCg��W>ADW>fNUyWI�
����
	���0# ��+H)�%B��'3#&%B+H,	� ���0/1,	
;'*, %��.)�%('32 ��53'
[u|F|�Q x ORcNWqGIfNCgE�Gj|FbeCFf�ORcNWo@���� � �-hSADQSLN��k�W>ApWVOpW>bDOpW>M³krCgORc�cdCFhScwv���GIbDb>�N|gQ`kmv���GIbDb
GIfNM6{�GjfNMwv��NGIbpbmbTORCgE�LN|FC�krcNCg|FW�E�LNbDU>CFE?QS|)>�|g jG¡X?k�GIbmCgf��N|FGIU>Wj���+cNCFb�CFbeCFE?��QSATOsGIfiO
{�WyUnGILNbDW:C x+x QSA^bpQSE?W6ApW>GIbpQIf	k�W�c�Gn IW³QIfN|gJ"��GIATORCFGI|F|PJ%CFf�GIUlORCP IG¡ORW>M�[t]6OpcNW>f�ORcdW
ApW>bDLN|gOpCFfNhqCFE?��GICgApE?W>fiO)EHGnJ¢{�WrbD��WyU>C��NU�OpQtGo��GIATORCFUyLN| GjA�ARGIfNhIW�Q x�x ApWy�}LNW>fNUyCFWyb2�¤£ ¼ �¦�
[ubtfdQIORWyM±CFf�bpWyUyORCgQSf �d�M�w� �iGd��ORcdWHADW>bDOpApCgUyORWyMwv�{NGIfNMdkrCgMdORc	bTORCgE�LN|FC�k�WyApW � �:E?b^Cgf
MNLNARG¡ORCFQIfa��GIfNM0k�W>ApW?�NADW>bpWyfiORW>M�CFf"GIMNMdCgORCgQSf�GI|zbpWybpbDCFQSfNbqGjOVOpcNW¢W>fNM"Q x GIf"QIORcdW>ATv
krCFbpWHfNQSADE�GI|BADLNfa¬��)¥S�@�d]HGIfNM��)¥S�@����k�WyApWHOpW>bTORW>M�G¡O^OpcNW�WyfNM	Q x OpcNW>CgA^bDW>UyQSfNM
��QSbTODv�CFE?�N| GIfiORGjORCgQSf6ApLdfa��krcNCF|gW �)¥i�@� �tk�GIb§OpW>bTORW>M¨GjOrORcNWqW>fdM¨Q x cNW>ArORcNCgApM³��QIbDODv
CFE?�N| GIfiORGjORCgQSf6ApLdfa�

�+cNW^MNCg��W>ADW>fiOKADW>bTORApCgUyOpW>Mwv�{�GIfNMdkrCgMdORc�bDOpCFE�LN|gCak�WyApW�Gj|F|��NADW>bpWyfiORW>M"GI|gQSfNh¢krCgOpc
x LN|F|�v�{�GIfdMdkrCFMdOpc%bDORCgE�LN|gCrZ�GIbqG:U>QSfiOpApQS| _VCgf±G:ARGjfNMNQSE?|gJ¨CFfiORWyAp|FW>Gn SW>M�E�GjfNfNW>Ay��bDQ
G¢bTORApGICFhSciO x QSADk�GIApM�UyQSE?��GIApCgbpQSf�U>GIf:{�WVEHGIMNWu{�WlO�k�WyW>f�OpcNWVMNCP��WyApW>fiOrUyQSfNMNCPORCFQIfNb>�
��WybpLN|PORb x QSA�W>GIUsc-bTORCgE�LN|FLdb�GjApW"bpcNQ2krf Cgf(OpcNW"OpQS�(|FW x O³��GjfNW>|oQ x �NhSLNApW �N�P]��d�
krcNCFUsc©bpLNhIhSW>bTORb¢ORc�GjO¢��W>A x QSApEHGIfNUyW6krCgOpc	ORcNW%]��  �@��� �§´:{�GIfNM�v���GIbDb¢bDORCgE�LN|gC�CFb
hSW>fNWyARGI|g|gJqk�QIApbpW+Opc�GIf x QSA�GIfiJ�Q x OpcNW+QIOpcNW>A�UyQSfNMNCPORCFQIfNb>���®QIA)WnGIUsc?Q x ORcdWrGIfNCFEHGI|gb>�
��WyA x QSADE�GIfdU>W�QIf	ORcNW? IGjApCFQILNbtADW>bDOpApCgUyORWyMwv�{NGIfNMdkrCgMdORc�UyQSfNMNCPORCFQIfNbqk�GIb�UyQSE?��GIApWyM
bDOsG¡ORCFbTORCgUnGI|g|gJ�OpQHOpcNWt��W>A x QSApEHGIfNUyWqkrCPORc�OpcNW x Ld|F|Pv�{�GIfNMwkrCFMdOpc�bTORCFEtLN|FLNby�+[�
`v�ORWybDO>�
{�GIbpWyM�QSf�G ��CFfNQSE?C Gj|SMNCFbTORADCF{NLdOpCFQSf��¡k�GIb)LNbDW>M x QSAzORcNCgb>�z[u|g|�OpcNApWyW+GIfNCgE�GI|gb�bpcNQ2k�W>M
GobDCFhSfdC���U>GIfiOBMNW>UyApW>E?W>fiOeCFf¢��W>A x QSApEHGIfNUyW+QSf�ORcNWr{�GIfdMwv���GjbpbBU>QSfdMNCgOpCFQSf�UyQSE?��GIApWyM
ORQ:ORcNW?GI|g|Pv��NGIbpbKUyQSfNMNCPORCgQSf©Z �)¥S�@�d]S¬�
 � � � = ¼ ��hSCg �CgfNh @ � £ � �@���ª]���� � ���)¥S�@� �w¬

=S£



0

0.05

0.1

0.15

0.2

0.25

pre post

pr
op

or
tio

n 
of

 a
ll 

tr
ia

ls

F9731 left
front-back
control

0

0.05

0.1

0.15

0.2

0.25

pre post

pr
op

or
tio

n 
of

 a
ll 

tr
ia

ls

F9731 right
front-back
control

0

0.05

0.1

0.15

0.2

0.25

pre post

pr
op

or
tio

n 
of

 a
ll 

tr
ia

ls

F9732 left
front-back
control

0

0.05

0.1

0.15

0.2

0.25

pre post

pr
op

or
tio

n 
of

 a
ll 

tr
ia

ls
F9732 right
front-back
control

0

0.05

0.1

0.15

0.2

0.25

pre post

pr
op

or
tio

n 
of

 a
ll 

tr
ia

ls

F9733 left
front-back
control

0

0.05

0.1

0.15

0.2

0.25

pre post

pr
op

or
tio

n 
of

 a
ll 

tr
ia

ls

F9733 right
front-back
control

�°CFhSLdApW �d� =d¬0�+cNWtEHW>GIf�CFfdU>CFMdW>fNUyWtQ x�x ADQSfiODv�{NGIUs��WyApADQSApbKCgf¨ORcdWtApWybp��QSfNbDW>boQ x ORcdW
@B��� � ��hSApQILN�HOpQ � �qEHbebDOpCFE�LN|gC¦�iQSf?ORcNW§ApLNfdb�CFE?E?W>MNCFGjORWy|gJ^{�W x QSApWuGIfNM�CgEHE?W>MdCPv
GjORWy|gJ�G x ORWyAuCgEH�N|FGIfiOsGjOpCFQSf:Q x EtLNbpUyCFE?QS|6>B|P jG¡X³Q2 SW>AV|gW x O§[t]S��>�ApApQIA x ApWy�}LNW>fNUlJ0CFb
bpcNQ2krf6bDW>��GIApGjORWy|gJ x QIABOpcNWr|FW x OeGIfNM?ApCFhIc}OBcdW>E?C���Wy|FMNby��>�ApApQIApbBQ x Wy�}L�GI|�EHGIhSfNCPORLNMNW
ORQ x ApQSfiODv�{�GIUs�6WyApADQSApb�GIADWVbpcNQ2krf�Gjb§G�UyQSfiORApQI|¦�

= ¼



0 0.5 1

0

0 0.5 1

30

0 0.5 1

60

0 0.5 1

90

0 0.5 1

120

0 0.5 1

150

0 0.5 1

180

0 0.5 1

210

0 0.5 1

240

0 0.5 1

270

0 0.5 1

300

0 0.5 1

330

�°CFhSLdApW �N� ¥d¬(�+cNW?MNCFbTORApCg{NLdOpCFQSf0Q x ApWybp��QSfNbDW>b^OpQ:bDORCgE�LN|gC°W>EHGIf�G¡ORCFfdh x ADQSE�MdCg��W>ATv
W>fiO:��QIbpCgOpCFQSfdb>� x QSA�GIf�GIfNCgE�GI| x ADQSE ORcNW%@���� � ��hIApQSLN�,Z �)¥i�@�w]`_l� 
 QS|FCgM¯|FCgfNW>b
bpcNQ2k*ADW>bp��QSfNbDW>bVORQ � ��E?bKbDOpCFE�Ld|FC°QIf%OpcNW ��ADbDOq��QIbDODv�CFE?�N| Gjf}ORGjORCgQSf:ORW>bTORCgfNh:ApLNfa�
krcNCF|gWHMNQjOpORWyM±|gCFfNWybqADW>�NADW>bDW>fiO¢M�GjORG x ADQSE ORcNWH| GIbTOq�NApWYv�CFE?�N|FGIfiOsGjOpCFQSf0ADLNf�Z x ApQSE
��hSLNADWU�w� �}_Y���KCP��WyApW>fiOB�N|gQIORb�bDcNQ2k¯OpcNWrApW>bD��QIfNbpWybeOpQqMdCg��W>ApWyfiOBbDORCgE�LN|gLNb)��QSbpCPORCFQIfNb>�
krCgORc�ORcNW�|FGI{�W>|zQSf�WnGjUsc0�N|FQIOuhSCg �CgfNh?OpcNW�bTORCFEtLN|FLNbuGI´>CgE�LdOpca�<�+cNW�GIfNhS|gW^Q x W>GIUsc
��QSCgfiO�CgfNMNCgUnGjOpW>b)ORcdW§ADW>bp��QSfNbDWu��QSbpCPORCgQSfa�iGIfdM?OpcNW§ApGIMNCgLNbBQ x W>GIUsc���QSCgf}OeADW>�NADW>bpWyfiORb
ORcNWo�NADQS��QIADORCgQSf�Q x ORApCFGI|Fb�QSf:krcNCFUsc:ORcNWqGIfdCFEHGI|�ADW>bp��QSfNMdW>M�G¡O+ORc�GjOr��QSbDCgORCgQSfa�

=S�




 � ] � ¥@�d��hSCP �CFfNh @ � � � � � =i£ � �)¥i� ���d¬ 
 � � � =S¥d��hICg �CFfNh @ � £ � � � �(] � � � _l�
B§QSfNWHQ x OpcNW>E bDcNQ2k�WyM	bpCghSfNC��NUnGIfiO^Wy��W>UyOpbtQ x W>CPORcNWyAqOpcNWHcdCFhScwv���GIbDb^QSAo|gQ`kmv���GIbDb
U>QSfNMdCgORCgQSfNby�

��Q`k�Wy IW>Ay��f�GIApADQ2krCFfNh:ORcNWH{�GIfNMwkrCFMdOpc±Q x G�bDOpCFE�Ld|FLNbVk�QSLN|FM�{�WHWlXw��W>UyOpW>M	OpQ
ApW>E?Q2 SWr jGI|FL�Gj{N|FWm|gQwU>GI|FCgbRGjOpCFQSfqU>LdW>b>��bpQoORcdW>ApWrCgb�fNQIORcdCFfNhqGI{�QSLdO�OpcNWrGI{�Q` IW§ADW>bDLN|gOpb
krcNCFUsc�CFE?�N|gCFW>b?G±|gCFfN��OpQ±ORcNW¨CFf�GIUlORCP IG¡ORCFQIfªQ x [^]S� �ux hSApW>GjORWyA�CgEH��QSADORGIfNUyW¨CFb
krcNWyOpcNW>AeUsc�GIfNhIW>beCFf¢bDOpCFE�LN|gLNb){�GjfNMdkrCFMwORc?c�Gn SW�GqbD��WyU>C ��UrWy��W>UyOeCgf¢OpcNW+cNWyEHC ��W>|gM
QS�N��QSbpCPORW�ORcdW"Cgf�GIUlORCg jGjOpW>M�[t]I� �+cNW%|FW x O³GjfNM ADCFhSciO�cdW>E?C���Wy|FMNb:GIADW%MNCFbD�N| GnJSWyM
bpW>�NGIARGjOpW>|PJ¨Cgf¨ORcNWtApW>EHGICgfNCFfNh?��GIfdW>|FbuQ x ��hSLNADW �N�P]��d�#B�W>CPORcNWyA��)¥i�@�w]tfNQSA��)¥i�@�@�
bpcNQ2krb�G³| GIADhSW¢MNCg��W>ADW>fNUyWH{�WyO�k�W>Wyf	ORcNW?O�k�Q�cNW>E?C���Wy|FMNby��{dLdO �°¥i�@� �:GI�N��WnGIADb^OpQ
{�W�CFE?��GICgApW>M¢QSf?{�GIfdMwv���GjbpbebDORCgE�LN|gCNCFf¢ORcNW�ApCghSciOecNW>E?C���Wy|FM¢{NLdO�LNf�G¡��WyUyORWyM6CFf¢ORcdW
|FW x O>��[uhiGjCFfa� 
`v�ORWybDOpb�k�W>ADW^LNbDW>M:ORQ?Wy jGI|gL�GjORWKOpcNWobpCghSfNC��NUnGIfNUyWVQ x ORcNWoApWybpLN|PORby�®OpcNCFb
ORCFE?W�UyQSE?��GIApCgfNh¨��W>A x QSApEHGIfNUyW�Cgf±ORcNW�|FW x OtcNW>E?C��NW>|FM"krCgOpc���WyA x QSADE�GIfdU>W�Cgf±ORcdW
ApCFhIc}OecNWyEHC ��W>|gMa� B§QSfNW�Q x ORcNW�GIfNCgE�Gj|Fb)bDcNQ2k�WyM�GIfiJ¢bpCghSfNC��NUnGIfiOBcNWyEHC ��W>|gMwv�ADW>| G¡ORW>M
MNCg��W>ADW>fNUyW>b�CFf³GIfiJ�Q x ORcNWobTORCFEtLN|FLNb+UyQSfNMNCPORCgQSfNb>�
����
	���0, � +8��79����24�$/1# +>�$79%B+8� � 5@?$��� ��+H24�H?$�05
[u|gOpcNQSLNhIc�CgO�MNQwWyb+fNQIO+{�WnGjAmQSf�OpcNWV{�Wyc�Gn �CFQSLNApGI|�Wl��WyUyOpb+Q x [t]VCgf�GIUyOpCg jGjOpCFQSfa�}CPOmCFb
CFfiORWyApW>bTORCgfNh�OpQrU>QSfNbDCFMNWyAzkrcNGjOzc�GI�N��W>fNb�G x OpW>AaORcdW�ADW>E?Q` jGI|IQ x OpcNWeE�LNbpUyCFE?QS|<>�|P IG`X��

�QSEH�NGIApCgfNh?OpcNWtMdCg��W>ApWyfNU>W^CFf���WyA x QSADE�GIfdU>Wq{�WlO�k�WyW>f0ORcNW^| GIbTOu�dApWlv�CFE?�N| Gjf}ORGjORCgQSf
ApLNf"GIfNM0OpcNW ��ADbDOo��QSbDOTv�ApWyEHQ2 jGI|�ApLNf0bDcNQ2krbqfdQ³bDCFhSfdC���U>GIfiOKMNCP��WyApW>fdU>W?GjOoGIfiJ¨Q x
ORcNWH�IWyJ�MNLNApGjORCgQSfNby�°W>CPORcNWyAtCgf"OpW>ApE?btQ x Q2 SW>ApGI|F|B��W>A x QSApEHGIfNUyWI�°QIA^krcNWyf	|FQ�QS�}CFfNh
bp��W>U>C ��UnGj|F|gJ6GjO+ORcdWqADCFhSciOrcNWyEHC ��W>|gMa�
�����D��� � & 05 �� � � � � �

�+cNW x LdfNUyOpCFQSf?Q x ORcNCgbehIApQSLN�¢k�GIb��dApCFEHGIADCF|gJVOpQ^UscdW>Us��ORc�G¡OeOpcNWr�NApQ�U>Wybpb�Q x bDLNAphIW>ADJ
GIfNM OpcNW"UscNApQSfdCFU"�NApWybpW>fdU>W	Q x GªMNADLNhjv x ApW>W%CgEH�N|FGIfiO:MNCFM(fNQIO³CPORbpWy| x UnGILNbDW±Gjf}J
bpLN{NbTOsGIfiOpC GI|+{�W>c�Gn �CFQILNARGI|�CFE?��GICFADEHWyfiOn� � f�OpcNW�{�GIbDCFb�Q x ��hILNApW �N�L�¨k�W:MNQ%fNQjO
WlXw��WyUyO³GIfiJ¯U>QSATORCFU>GI|rCFf�GjUyORCP jGjORCgQSfa�m{NLwO�CgOHCFbH��QSbDbpCg{N|FW³ORQ	CgE�GIhICFfNW³bpQSE?W¨QjORcNWyA
EHWyMNCFU>GI|aU>QIEH�N|gCFU>GjORCgQSf�krcNCgUsc�E?CFhSciO+cNG2 IWtGjf³Wl��WyUyO§QSf³GIfNCgE�GI|gb>����WyA x QSADE�GjfNU>Wj�

��O^CFb^fNQIO^��QSbDbpCg{N|FW¢ORQ�MdCFApWyUyOp|gJ%U>QIEH��GjApW¢ORcNWHbpU>QIApW>b x QSAqOpcNW>bDW�GIfNCgE�Gj|FbVkrCgOpc
ORcNQSbDW x ADQSE GIfiJ"QIORcNWyA^hIApQSLN�db>��GIboORcdW>CFAoORApGICFfdCFfNh:ApQILdORCgfNW?k�GIb^bpQ¨MdCg��W>ApWyfiOn�:��f
��GIADOpCFUyLN| GIAy��OpcNW�����[�B�� GIfNCgE�GI|gb�MdCFM6fNQjOmc�Gn SWKOpcNWKWYXwOpW>fNbDCg IWq�dApWlv�CFE?�N| Gjf}ORGjORCgQSf
ORARGjCFfNCgfNh�Q x ORcNWq@���� � � GIfNCFEHGI|gb>�NGjfNM�JSWyO�ORcdWyJ�k�W>ApWqfNQIOrUyQSE?�N|FWlORW>|PJ6f�G�� �g SWo|gCF�IW
ORcNW0GjfNCFEHGI|Fb¢Cgf¯ORcNW�QIORcdW>A6hSADQSLN�Nby��GIbHOpcNWyJªc�GIM�{�W>Wyf�ORARGjCFfNWyM�QSf�G±MdCg��W>ApWyfiO
OsGIbD��krcNCgUsc"LdbpW>M"bpCgEHCg| GIA�GI�d��GIARG¡ORLNby� ��Q`k�Wy IW>Ay��hSCP SWyf%Opc�GjOKOpcNW¢GIfNCgE�Gj|Fb�CFf�ORcdW
@B��� � ��hSADQSLN�?bpcNQ2k(G^MdCg��W>ApWyfNU>W�CFf¢ORcdWuCFfdU>CFMdW>fNUyW�Q xax ApQSfiOTv�{�GIUs��WyApADQSApbe{�WlO�k�WyW>f
ORcNWrO�k�QtcNW>E?C���Wy|FMNby�iCgOeCFbBADWnGIbDQSf�GI{N|gW+ORQq|FQ�QS� x QSA�ORcdCFbeGIbeWy �CFMNWyfNU>W�Q x GIf�Wl��WyUyO�QSf
[t]S� ��CFhSLNADW��N�P]S]§bDcNQ2krbeOpcNW�CFfNUyCFMNWyfNU>WrQ x W>ApADQSApbBCgf?OpcNWrApCFhIc}OeGjfNM�|gW x OBcNWyEHC ��W>|gMNb>�

= =



0

0.2

0.4

0.6

0.8

1

low-pass band-pass high-pass all-pass

co
rr

ec
t t

ria
ls

/to
ta

l t
ria

ls

F9731
F9732
F9733

0

0.2

0.4

0.6

0.8

1

low-pass band-pass high-pass all-pass

co
rr

ec
t t

ria
ls

/to
ta

l t
ria

ls

F9731
left
right

0

0.2

0.4

0.6

0.8

1

low-pass band-pass high-pass all-pass

co
rr

ec
t t

ria
ls

/to
ta

l t
ria

ls

F9732
left
right

0

0.2

0.4

0.6

0.8

1

low-pass band-pass high-pass all-pass

co
rr

ec
t t

ria
ls

/to
ta

l t
ria

ls

F9733
left
right

�°CFhSLdApW �N�P]��d¬ �+cNW"��WyA x QSADE�GIfdU>W%Q xtx WyApADWyORb³CFf(hSADQSLN� @B��� � � Cgf ADW>bp��QSfNbDW�OpQ
MNCg��W>ADW>fiOR|PJ ��|gOpW>ApWyM ���^E?bebTORCgE�LN|FC��°@zW>A x QSApEHGIfNUyW§CgbeE?WnGjbpLNADW>M6GjbeOpcNW§�dApQS��QSADOpCFQSf
Q x ORApCFGI|Fb�QSf�krcNCgUsc¢OpcNWmUyQSApADW>UyOBADW>bD��QSfdbpW+kmGjb�hSCg IW>fa���+cdWmORQS��|gW x O)�NGIfNW>|dhSCg IW>b)ORcdW
Q` IW>ApGI|F|���W>A x QSApEHGIfNUyW�bpU>QIApW x QSAVWnGjUsc	GIfNCgE�Gj|¦��krcdCF|FW^ORcNW¢QIOpcNW>Ao��GIfdW>|FbVbDcNQ2k�ORcdW
��WyA x QSADE�GIfdU>W6U>GI|FUyLN| GjOpW>M	bDW>��GjARGjOpW>|gJ x QSA^OpcNW�|FW x O�GIfdM�ApCFhIc}O�cNW>E?C���Wy|FMNb^CFf	W>GIUsc
GIfNCFEHGI|��

=I¥



0

0.05

0.1

0.15

0.2

0.25

1st 2nd

pr
op

or
tio

n 
of

 a
ll 

tr
ia

ls

F9448 left
front-back
control

0

0.05

0.1

0.15

0.2

0.25

1st 2nd

pr
op

or
tio

n 
of

 a
ll 

tr
ia

ls

F9448 right
front-back
control

0

0.05

0.1

0.15

0.2

0.25

1st 2nd

pr
op

or
tio

n 
of

 a
ll 

tr
ia

ls

F9535 left
front-back
control

0

0.05

0.1

0.15

0.2

0.25

1st 2nd

pr
op

or
tio

n 
of

 a
ll 

tr
ia

ls

F9535 right
front-back
control

�°CFhSLdApW �d�g]S]I¬ �+cdW�EHW>GIf�CgfNU>CgMNW>fNUyW�Q xVx ADQSfiODv�{NGIUs�ªWyApADQSApb6Cgf¯ORcdW�ApWybp��QSfNbpWyb:Q x
ORcNW ����[:B ��hSADQSLN��ORQ � ��E?b+bDOpCFE�LN|gC¦��QSf�ORcNWKO�k�Q?ApLNfNb x QS|g|FQ2krCFfdh�CFE?�N| Gjf}ORGjORCgQSf
Q x {N| GjfN� >B|P jG¡X"Q2 SW>AtApCFhIc}Ot[t]S� >�ApADQSA x ADW>�}LNW>fdUyJ	CgbtbDcNQ2krf�bpW>�NGIARGjOpW>|PJ x QIA^ORcdW
|FW x O�GjfNM¨ADCFhSciOrcNWyEHC ��W>|gMNb>�.>�ApADQSApb�Q x W>�}L�GI|�EHGIhSfNCPORLNMdWKORQ x ApQSfiOTv�{�GIUs��WyApADQSApb�GIADW
bpcNQ2krf�Gjb§G�UyQSfiORApQI|¦�
��cNCF|gW^ORcdW�f}LNE�{�W>AKQ x WyApApQIApbKQ x Gj|F|�O�Jw��W>bVCgbuhSADWnGjOpW>AuOpc�GIf�Opc�GjO x QIA§ORcdW�@���� � �
hSApQSLd�NbqZ\U x � ��hSLdApW:�N� =i_Y�wORcdWVMNCg��W>ADW>fNUyW>b+{�WyO�k�W>W>f³cNWyEHC ��W>|gMNb+GIADWKCFf�OpcNWVQS�N��QSbDCgORW
MNCFADW>UyOpCFQSf%Cgf%OpcNW�O�k�Q�GIfNCgE�Gj|Fb>��CFE?�N|gJ�CFfdh�ORc�G¡OVORcNWybpWHGIApW¢CFfdMNCg �CFMdL�GI|°MdCg��W>ApWyfNU>Wyb
ARGjOpcNW>AKOpc�GIf"GIfiJ0Wy��W>UlOqQ x ORcNW¢CFE?�N|FGIfiOn�o[uf"[:B �DC [*Q x OpcNW x ApQIf}OTv�{�GjUs��W>ADApQSADb
x QSAD� �HE?brbDORCgE�LN|gC¦�wkrCPORc�W>ApADQSA+O�J���WtGIfNM¨bTORCgE�LN|FLdb+cNW>E?C���Wy|FM�GIbrkrCgORcdCFfwv�bpLN{ �DWyUyOpb
x GIUyOpQSApby��bpcNQ2krb�fNQHbDCFhSfdC���U>GIfiOrWy��W>UyOpb>�

�����D� � � & 05 ��:9�� � � +.1�� � �

[ub§OpcNW^OpW>bTORCFfdh��NADQShSARGjEHE?W x QSArORcNWtGIfNCFEHGI|gb+CFf:ORcNWybpW�hSADQSLN�Nbrk�GIbu SWyADJ³bpCgEHCg| GIAy�
ORcNWlJ?GIApW+UyQSfNbpCgMNW>ADW>MHcNW>ADWrOpQShSWlORcNWyA>�)��f x GIUyO>�SORcNW�GIfNGI|gJ�bpCgb�Q x ORcNWrM�GjORG x ApQSE�{�QIOpc
Q x ORcdW>bpW�hSApQSLd�Nb^CgbqOpcNW�bpGIE?W�GIbqORc�G¡O x QSAoORcdW6GIfNCgE�Gj|FbVCFf �VApQSLN� B � v � @z��GjfNM
ApW>bDLN|gOpb x QSA°OpcNQSbDW+GIfNCgE�GI|gb�Z\MNWlOsGICg|FW>MtCFf�bDW>UyOpCFQSf �d���S_°GIApW��}LNQIORWyM¢cNW>ADW�ORcNADQSLNhScdQSLdOn�

¥@�



����
	�
��� � ?�+8�(�0535D�M+8��79����24�$/1# +
�+cNW ��ApbTO�ORWybDO¢U>GIApADCFW>M±QSLdO�k�GIbtOpQ0WlXdGIE?CFfNW?krcNWyOpcNW>A�OpcNW>ADW�k�WyApW:GIfiJ±Usc�GIfNhSWyb
CFf"Q` IW>ApGI|F|B��W>A x QIApEHGIfNU>W¢Q2 SWyAqOpcNW?U>QSLNADbpW?Q x OpcNW �³QSA �³ApLNfNboORcdW�GIfdCFEHGI|Fbuk�W>ADW
�NLdO�OpcNApQILNhSca��@zW>A x QSApEHGIfNUyW§k�GIb�E?WnGIbDLNApWyM�GIbeORcNW��NApQI��QSATORCgQSfHQ x ORADC GI|gbBOpQ^krcNCgUsc
ORcNW�GIfNCgE�GI|§ApWybp��QSfNMNWyM U>QSADApWyUyOR|PJS� ��ADC GI|gb x ApQSE ORcNW"bRGIE?W%ApLNf(k�WyApW"hSApQILN��WyM
ORQShSWlORcNWyAeGIU>UyQSApMNCgfNhoORQobDOpCFE�LN|gLNb�MNLNApGjORCgQSfa�iCghSfNQSADCFfNhKOpcNQSbpW+OpApC Gj|Fb)krcNCgUsc?k�W>ADW§fNQjO
x ApQSE OpcNW³�IWyJ©MNLdARGjOpCFQSfNb¢Q x ]�by�+£@�@�"E?b>� �@���%EHby�§]��@�"E?b¢QSA � �"E?b>� �+cNWybpW
��hSLNADW>b�k�WyApW³GIADU>bpCgfNWlv�U>QSADApWyUyORWyMa��GIfNM�ORcNWyfªbDLN{ �DWyUyO¢ORQ"GIf�GIfNGI|gJ�bpCgb�Q x  jGIApCFGIfNU>W
Z\[:B �DC [V_Y��LNbpCgfNh¢{�QIOpc:bDORCgE�LN|gLNbmMNLNApGjORCgQSf:GIfNM³ApLdf�GjbmkrCgORcdCFfwv�bpLN{ �DWyUyOpb x GjUyORQIApb>�
�+cNW¢ApW>bDLN|gOpb>��hSCP SW>f%Cgf%ORGI{N|gW �N� ¼ ��CFfNUy|FLNMdW¢G6bpCFhIfNC���U>GIfiOoWy��W>UlO^Q x ADLNfa��ApWl²�W>UlORCgfNh
GIf�CgEH�dApQ2 SWyEHWyf}OoCgf0ORcNW?GIfNCgE�Gj|Fb>����W>A x QIApEHGIfNU>W x ADQSE QSfdW�ApLNf%ORQ:ORcNW�fdWlX�On�?��f
ORcNW%UnGjbpW%Q x ORcNW�	 B§�6GjfNCFEHGI|Fb¢ORcdW"CgEH�dApQ2 SWyEHWyf}O³Gj�N��W>GIApb6OpQ�{�W0MNCP��WyApWyf}O�GjO
MNCg��W>ADW>fiOrMNLNApGjORCgQSfNb>�dGIbmfNQjO+QSfN|PJ?k�GIbmOpcNWVWy��W>UlOrQ x ApLNf:bDCFhSfNC ��UnGjf}O>�w{dLdO�GI|FbDQtORcdW
CFfiORWyARGIUlORCFQIfH{�WyO�k�W>Wyf�bDORCgE�LN|gLNb�MNLNApGjORCgQSf�GjfNMHADLNfa�E�+cNW§GIfNCgE�Gj|Fb�CFf¢ORcdW<����hSApQILN�
MNCFM�fdQIOKbDcNQ2k,OpcNCFb§CFfiORWyARGIUlORCgQSfa��GI|gOpcNQSLNhIc�ORcdWyJ�MNCFM�bpcNQ2k GHbpCghSfNC ��UnGIfiOuWy��W>UyOKQ x
ApLNf¯GI|FQSfdWI� �+cNW�GI�N��GIADW>fiOHUsc�GIfNhSWybHCgfª��W>A x QSApEHGIfNUyW6krCgOpc©OpW>bDOpCFfNh"ApLdf¯GIADW:{}J
U>QSfiORApGIbDOuORQ�OpcNW�M�GjORG x QSAuGIfNCgE�GI|gbrCFf�OpcNW B � v � @�hIApQSLN��Z\bpWyUyOpCFQSf �w���i_Y��krcNQ�MNQ
fNQIO¢bpcdQ`k$GIfiJ�bDLNUscªUscNGIfNhSWyb>� ��Q`k�Wy IW>Ay�mGIb�E?CFhSciOt{�W6WYXw��WyUyORWyMa��OpcNW�Wy��W>UlO?Q x
bDORCgE�LN|gLNb+MNLNApGjORCgQSf:CFb+bpCghSfNC ��UnGIfiO x QSArGj|F|�OpcNApWyWohSApQSLd�NbrQ x GjfNCFEHGI|Fby�

�+cNWybpWVM�G¡OsG�GIADWKbpcdQ`krf:hSApGI�NcNCgUnGI|g|gJ�Cgf ��hSLdApW:�N�P]��w�}krcNCgUsc�U>Q2 SWyApb�Gt��W>ApCgQwM�Q x
�
¼ �³M�GnJ�btQ x OpW>bTORCFfdh x QSAVOpcNW 	 B§�VGIfdCFEHGI|FbVGjfNM

�
=���MNG2J�b x QSAVORcNW ���oGIfNCgE�Gj|Fb

Z\bpWyW���hSLNADW �d�M�S_Y�)��f³{�QIOpc 	�B���GIfdM ����hSADQSLN�NbmOpcNWVApLNf�v�ApWy| GjOpW>M�CgEH�NADQ2 SW>E?W>fiOrCgf
��WyA x QSADE�GIfdU>W�GI�N��WnGIADbeOpQqORGI�IW��N|FGIU>W�E�GjCFfN|PJt{�WyO�k�W>Wyf�ORcNW0��ADbDO�GIfNM�bDW>UyQSfNM�ADLNfNby�
��O�CFb^GI|FbDQ�CFfiOpW>ApWybDOpCFfNh¨Opc�GjO^ORcNWyApW�GI�d��W>GIApbqORQ�{�W6G¨ApGjORcdW>A�bDc�GIAp�±CFE?�NApQ2 SWyEHWyfiO
{�WlO�k�WyW>f�ORcNW^]Kb�OpApCFGI|FbeGIfNM?ORcNWK£@���qEHbeORApCFGI|FbBQSf?ORcNW ��ApbTOmADLNf6Q x OpcNWKGIfdCFEHGI|Fb�Cgf
ORcNWU���°hIApQSLN�}~�ORcdCFb�CFbBfNQjO�bDQSE?WyORcdCFfNhVkrcNCgUsc�CFb�bDW>Wyf6CFf�ORcdW�Wy�}LNCg jGI|gW>fiOI��hSLNADW x QSA
ORcNW B � v � @ GIfNCFEHGI|gb¢Z ��hILNApW �d���w��{�QjOpORQIE6_Y� ��CgORc"ApWybp��W>UlO^OpQ:OpcNCFby��CgOoCFbVk�QSADOpc
ApW>E?W>Et{�WyApCFfdh"Opc�GjOHbDORCgE�LN|gC+GIApW�GI|PkmGnJ�bHLdbpW>M¯CFf©MNW>UyApWnGjbpCFfdh	QSApMdW>A?Q x bTORCFEtLN|FLNb
MNLNARG¡ORCFQIf	MNLNADCFfNh�OpcNW6U>QILNApbDW�Q x G�ApLNfa�BGjfNM�bpQ�ORcdW�]�b�ORADC GI|gb^QSf	OpcNW ��ADbDO¢ADLNf
ApW>�dApW>bDW>fiO�ORcdWmGIfNCgE�Gj|Fb>� �NApbDO°WlXw��QSbpLNADW�ORQ�ORcNWeOsGIbD�®�)[ufNQjORcNWyA)GI�N�NGIApWyf}O°MNCg��W>ADW>fNUyW
{�WlO�k�WyW>f0hSADQSLN�NbrCFb+Opc�GjO���WyA x QSADE�GjfNU>Wo{iJ:ORcNW ���mhIApQSLN�³bpWyW>E?b�k�QSADbpW^Opc�GIf:ORc�G¡O
Q x OpcNW?GIfNCgE�GI|gb§Cgf%W>CgOpcNW>A B � v � @ QSA 	 B§��hSApQILN�Nb>�zGjOo|gWnGIbTOoGjOobDcNQSADOqMNLdARGjOpCFQSfNb
Z\bpWyW^bDW>UlORCFQIf �N�L�d� £S_l�
����
	�
��� � '3E � % � 5L+879% ,�' � +8�(+H/1# +H)
�oCP SW>f�Opc�GjO�ORcdW�GjfNCFEHGI|Fb?CFf�OpcNW"@���� � � hSApQSLd��bpcNQ2k CgEH��GjCFApWyM���W>A x QIApEHGIfNU>W
krcNCFUsc�CFb�bp��W>U>C ��U�ORQ�QIfNW�cNWyEHC ��W>|gMa�+k�W%GI|gbpQ	UyQSfNbDCFMNWyA6ORcNW�Wl��WyUyO:Q x bTORCFEtLN|FLNb
cNW>E?C���Wy|FM%QSf%ORcNWybpWHGIfNCgE�GI|gb>� �ux ��GIADOpCFUyLN| GIAuCFfiORWyApW>bTOqCFbVORcNW 	 B§�uhIApQSLN���zkrcNCgUsc
EHCghSciO�{�W+WYXw��WyUyORWyM�ORQVbDcNQ2k�GVbpCgEHCg| GIAzGIbTJwE?E?WyORATJ�ORQKOpcNW�@���� � �ªhSApQSLd�HGjb�{�QIOpc

¥w]



�oADQSLN��	�B��
bpQSLdApU>W M x 
 
 ­ 
 � @
,1���(�A%('L��/ � �w� ¼ =I¥ �w�g]`�@� ¥<=d� = ��� � ��� <
W>ADApQSAnZ\MNLNApGjORCgQSf®_ = �w���d] � � �w�����w]`� �
���1/ � �w�M� �i� �w�g]�� � �S¥d��� � � ��� �
W>ADApQSAnZ\ApLdf®_ � �w���d]�� ¼ �w�����@�d]`£
,1���(�A%('L��/��H���1/ = �w���<=I¥ ¼ �w���d]I]�� £w���I¥ � � ��� �
W>ADApQSAnZ\MNLNApGjORCgQSf��`ADLNf®_ ] ¼ �w�����@� � �w�������@�<=
�oADQSLN� ���
bpQSLdApU>W M x 
 
 ­ 
 � @
,1���(�A%('L��/ � ��� ¼ £ �w� ¼S¼ � ]�� � ��� � ��� <
W>ADApQSAnZ\MNLNApGjORCgQSf®_ = �w��� ����� �w�����S£@� �
���1/ � �w�M� =�� �w���S¥@�S¥ ���w�L� ��� � ��� <
W>ADApQSAnZ\ApLdf®_ ¼ �w�����S�S�I¥ �w�����w]����
MNLNApGjORCgQSf��`ADLNf ]�� �w�M� ¼ � �w��� �@�@� ]S� £I� �d�P] ¼ ¥
W>ADApQSAnZ\MNLNApGjORCgQSf��`ADLNf®_ � � �w�����S� �w���d] � �

�°GI{d|FW �N� ¼ ¬V[:B �DC [ x QIAoGIfNCFEHGI|gbuCFf
�VApQSLd�Nb 	�B��KGIfNM ���s��bDcNQ2krCFfNh�ORcdW?MdCg��W>ATv
W>fNUyW>bBCFf���W>A x QSApEHGIfNUyWmGIbDbpQ�U>CFGjORWyMtkrCgOpc�bDORCgE�LN|gLNb�MdLNARGjOpCFQSf�GIfNM�ORWybDOpCFfNhKADLNfa��@zW>A v
x QSApEHGIfNUyW�CFbKE?WnGjbpLNADW>M"GIbuOpcNW¢GIApUybpCgfNWlv�U>QSADApW>UlORWyM"�dApQS��QSADOpCFQSf¨Q x ORApCFGI|Fb�ORQ6krcNCgUsc
ORcNWoU>QIApApWyUyO§ApWybp��QSfNbpWok�GIbrhSCg IW>fa�

¥��



0

0.2

0.4

0.6

0.8

1

co
rr

ec
t t

ria
ls

/to
ta

l t
ria

ls

first run second run third run

F9907
F9908
F9909

0

0.2

0.4

0.6

0.8

1

co
rr

ec
t t

ria
ls

/to
ta

l t
ria

ls

first run second run third run fourth run

F9922
F9923
F9924

�°CFhSLdApW �N�g]��w¬a�����H���
	���
�	������9���H
��3�=�
	�	��
���C�5�>��	�
 �������C# d��/
��SfF����2���# d�]�
��/�/
 �OfF�+�
,��
.G2���	��+����
 ��� ���6�7�����E	8���;:M!(�
	���
�	������9���X�5�P�?�7������	��72G���P�����O��	�
��S
�	����4
 �<
����/	8����1��
�/
ADC�������M�����?��
�	�	��7��� 	��7�/��
 ���/�0D����)� �4J��7� :HZ[���������M�7�����c	��9�;Q��/	�����1��a�+	��?��	�
 �����72M]^.
�������P�91����F29��	��+���4
 �;Q��/
"����� � 	��/�a2��+����� ��
 ��� �)���M�7����� 	��9� 	��
�9	��7�/�7�^���C�/	8����1��F�+�?N0�
Q������
���7��
 ��2>	��
�9	��7�/�7�^�����/	�����1����+�aR+T�TV���
Q����92>�/
�
 �A��
�	CU+T�TO���
Q N
T�T����F����2AY T����7:

¥@�



c�Gn SWoLNfNCg| GjOpW>ARGj|�E�LNbDU>CgEHQS| >�|g jG¡X6CFE?�N| GIfiOpb>�P�+cdWqE?WnGjbpLNADWVQ x ��W>A x QSApEHGIfNUyWKLNbDW>M
kmGIboORcdW�bRGIE?W¢GIbVORc�G¡OoLNbpWyM�Wy|FbpWlkrcNW>ADWI�� �CF´I��ORcNW¢�NADQS��QIADORCgQSf0Q x ORADC GI|gbuORQ�krcNCgUsc
ORcNWrU>QIApApWyUyOeApWybp��QSfNbDW§Cgb)hSCg IW>fa�}U>GI|FUyLN| GjOpW>M�bDW>��GIApGjORWy|gJ x QIA°ORADC GI|gb)QSf�krcNCFUsc?bDOpCFE�Ld|FC
k�WyApW6Cgf�ORcdW�|FW x O�GjfNM±ADCFhSciO^cNW>E?C���Wy|FMNby� ��ADC GI|gbqkrcdW>ApW?ORcNWHbDOpCFE�LN|gLNbokmGIb^W>CPORcNWyA
MNCFADW>UyOp|gJHGIcNW>GIM6Q x QIA�{�W>cNCgfNM�OpcNWVGIfNCgE�Gj|Nk�WyApWKCghSfNQSADW>Ma���+cdCFb�E?WnGjbpLNADWukmGjb�ORcNWyf
GIApUybpCFfdWlv�UyQSApADW>UlORW>M"GIfdM0LNbpWyM�GjbKORcNW�{NGIbpCgb x QSAKG�krCPORcNCgfwv�bDLN{ �DWyUyORbV[�B ��C [^��krCgOpc
bDORCgE�LN|gLNbmMNLNApGjORCgQSfa�NbTORCgE�LN|FLdbmcNW>E?C��NW>|FM:GjfNM�ORW>bTORCgfNh�ApLNf�GIbmOpcNWVkrCgORcdCFfwv�bpLN{ �DWyUyOpb
x GIUyOpQSApb�~�ORcdWqADW>bDLN|gOpb§GjApWohSCg IW>f:CFf�ORGI{N|FW#�d� �w�

��QSA¢{�QIORc©hSApQILN�Nb�Q x GIfNCgE�Gj|Fb>�BOsGj{N|FW �N� �%bDcNQ2krb�ORcNGjO¢ORcNW�Wy��W>UyOpb�Q x bDOpCFE�Lwv
|FLNbVMNLdARGjOpCFQSfa��ORWybDORCgfNh:ApLNf%GjfNM0ORcNW�Cgf}OpW>ApGIUyOpCFQSf�{�WyO�k�W>Wyf±MNLdARGjOpCFQSf%GIfdM0ApLNf"GIADW
bpCFhIfNC���U>GIfiOT~�ORcNWybpW(��fNMNCgfNhSb§GIApWqbpCgEHCg| GIA�OpQHOpcNQSbpWqhSCP SW>f�CFf:OsGI{d|FW �N� ¼ x QSA+ORcdW�GIfwv
CFEHGI|Fby��Q` IW>ApGI|F|���W>A x QIApEHGIfNU>Wj� �§Q2k�Wl SWyA>��OpcNWtADW>bpLd|gORb x QSArhSApQILN� 	�B��+GI|gbpQ�bDcNQ2k,G
ORcNADW>Wlv¦kmGnJHCFfiORWyARGIUlORCgQSfH{�WyO�k�W>Wyf:MNLNARG¡ORCFQIfa�}ApLNf�GIfNM6cNWyEHC ��W>|gMa�ibpQIEHWlORcNCgfNh^krcNCgUsc
CFb°fdQIO°OpcNWmUnGjbpW x QSAzORcNW ����hSApQSLd�:Z\QSAzORcNW2B � v � @0hSADQSLN�®_Y�P�+cNCgb)bpLNhIhSW>bTORb)ORcNGjO x QSA
ORcNWybpWVGIfdCFEHGI|Fby�}OpcNW>ADWuEHGnJH{�WuMdCg��W>ApWyfNU>Wybm{�WyO�k�W>W>f�OpcNWu|gW x O�GIfNM6ADCFhSciO�cNW>E?C���Wy|FMNb
x QSArG?bD��WyU>C ��UobDORCgE�LN|gLNb+MNLNApGjORCgQSf:GIfNM³QSf³G?�NGIADOpCFU>Ld| GIA�ApLNfa�

�VARGI�dcNb�Q x OpcNW>bDW0ApCghSciODv�|gW x OHU>QSE?��GIADCFbDQSfNb6GjApW¨bDcNQ2krf�CFf ��hILNApW��d�g]��w� ��O�CFb
CFfiORWyApW>bTORCgfNh§OpQufNQIOpWeOpc�GjO�CFfoORcNW�UnGIbDW�Q x ORcNW 	�B���hSApQILN�a�I��W>A x QSApEHGIfNUyWBCFf^OpcNWeApCFhIc}O
cNW>E?C���Wy|FM x QSA�ORcdW� IW>ADJ �NApbDOeORADC GI|gbrZT]�bebDORCgE�LN|gCdCFf¢ORcdW0�NApbDO�ApLdf®_°kmGIb�U>QSfdbpCFbTORWyf}Op|gJ
k�QSADbpW+ORcNGIf�ORc�G¡O�CFf�OpcNW+|FW x O)cNWyEHC ��W>|gM�LNfNMNWyA)ORcNW+bpGIE?WmU>QSfdMNCgOpCFQSfNby� 
 LdAp�NADCFbpCgfNhS|PJS�
cNQ2k�Wl SW>Ay�NQSf¢ORcNWrbDW>U>QIfNM6GIfdM?OpcNCFADMHADLNfNbBCgOBCgbe��W>A x QSApEHGIfNUyW x QSA�ORcNWr|gW x OBcNWyEHC ��W>|gM
krcNCFUsc�Cgb^k�QSApbDWI�eGjO�|gWnGIbTO x QSA �)¥S¥�� =¨GIfNM �°¥S¥��S¥±Z ��hSLdApW �N�P]��d�°EHCgMNMN|FW¢|gW x O�GjfNM
{�QIODORQSE$|FW x Os_l�
����
	�
��# � �(� /�%�� ���0# �.+8�(�(��� )
�®ADQSfiODv�{�GIUs��W>ADApQSADb�GIADW¨E?CFbD|FQ�UnGI|gCFbRG¡ORCFQIfNbqkrcdCFUsc�|gCFW:QSfªOpcNW¨UyQSApADW>UlO6bpCgMNW³Q x ORcdW
GIfNCFEHGI|�� b§EHCgMN|FCgfNWt{NLwOVORcNW�krApQIfNh:bpCFMdW?Q x CPORbKCgf}OpW>ApGILNARGj|�G¡XwCFby��[ubVkrCgOpc0ORcNW?GIfwv
CFEHGI|Fb^CFf±OpcNW B � v � @ hSApQILN�a��k�W:WYXNGjEHCgfNW�ORcdW6CFfNUyCFMNWyfNU>W�Q x OpcNW>bDW:W>ApADQSApb¢Gjb�G
�NApQS��QSATORCFQIf�Q x ORcdWtORQIORGI|zf�LdE�{�WyAVQ x ApWybp��QSfNbDW>boE�GjMNWt{iJ¨OpcNW�GIfdCFEHGI|Fby� ��WyUnGILNbDW
ORcNW¢U>|FGIbpbDC���U>GjORCgQSf0Q x GIf%W>ADApQSAoGjbq{�W>CgfNh:G x ApQSfiOTv�{�GIUs��W>ADApQSAVCgbVfNQIOoCFfdMNW>��W>fNMdW>fiO
Q x ORcNW�WyApApQIAKE�GjhSfNCgOpLNMNWj��k�W?UyQSE?��GIApW^ORcNW�CgfNU>CgMNW>fNUyW�Q xBx ApQIf}OTv�{�GjUs�¨W>ADApQSADbKkrCgOpc
ORcNW�CgfNU>CgMNW>fNUyW�Q x U>QSfiOpApQS|)WyApADQSApbVQ x Wy��LNGI|)bpCg´>Wj�t[*|FCgbDOuQ xBx ApQSfiODv�{�GIUs��W>ApADQSApboGjfNM
U>QSfiORADQS|�W>ApADQSApbeCFbBhSCP SWyf6CFf ��hSLNADW<�w� =d�?>BADApQSADb�EHGIMNWrORQ^bDOpCFE�LN|gC�GI|gQSfNhVORcNW§EHCgMN|FCgfNW
GIApWVWYXdUy|FLNMdW>M x ApQSE ORcNCgbrGIf�GI|PJ�bpCFbmGIb+fNQ�U>QIf}OpApQS|�W>ApADQSApb+WYXwCFbDO x QIA�ORcNWybpWo��QSbpCPORCFQIfNb>�

��GI{N|gW��N� =KbDcNQ2krb�GKkrCPORcNCgfwv�bDLN{ �DW>UlORbB[:B �DC [ x QSA°ORcdWtZ\GIApUybpCgfNWlv�U>QSADApW>UlORWyM®_ x ApWlv
��LdW>fNUyCFW>bqQ x ORcdW>bpW?W>ADApQSADb>��LNbDCFfNh�OpcNW�O�Jw��W¢Q x W>ADApQSAy�aORcNW¢bDOpCFE�Ld|FLNbKMdLNARGjOpCFQSf%GjfNM
ORcNW¢ORWybDORCgfNh³ApLNf±GIbVkrCgORcdCFfwv�bpLN{ �DWyUyOpb x GIUlORQSADb>�H[ufNCgE�GI|gbKCFf"{�QIORc"hSApQILN�NbobpcNQ2k�W>M
G�bpCghSfNC ��UnGIfiO^MNCg��W>ADW>fNUyW�{�WyO�k�W>Wyf	ORcNWHCFfNUyCFMNWyfNU>W?Q xmx ADQSfiODv�{NGIUs�0W>ADApQSADb�GIfNM�U>QSf�v
ORApQI|�WyApADQSApby�rGIbHk�W>|g|§Gjb6GIfªCFfiORWyARGIUlORCFQIfª{�WyO�k�W>Wyf(WyApADQSATv¦O�Jw��W�GjfNM¯bTORCFEtLN|FLNb¢MNL�v
ARGjOpCFQSf"��{�QjORc�ORcNWybpW:Wy��W>UlORb?GIADW:GI|FbDQ0bpcNQ2krf©{}J�GIfNCFEHGI|gbtCFf	OpcNW B � v � @ hSApQILN�

¥ �



� 	�
 ����� �F#
��
 ��	���� 2�� ��� ��� � �
�	��

��������� Y N+:�� � T\: Y�Y T ���^: U ���������! 
�
	�	�
�	gde2���	8�+���4
 �_f " T\: T+Y R � T\: T�T R#�hT

$�%� U T\: Y&�gY T\: U�'#� U\N+: T �(������)
�
	�	�
�	gd�	����Sf Y T\: T+Y R+T T\: T�N�N*'
���7��� � �71�2 N T\: T#' ��" T\: T#' ��" N+: Y+" T\:,'hY+"
�
	�	�
�	gde���7��� � �71�2_f U T\: T+Y+-#� T\: T UhY+-
�	��

���������/.0
��%� " T\:�N*-hY T\: T UhY+' ' : T�T �(���21�3
�
	�	�
�	gde2���	8�+���4
 �547	����Sf N � T\:�N*'+T T\: T�T#"\N�N
29��	��+���4
 �54 ���7��� � �71�2 Y T\: T R#� N T\: T�N�Y+' N+:���- T\: UhY�Y
�
	�	�
�	gde2���	8�+���4
 �54 ���7��� � �71�2_f " T\: T �#� � T\: T�T#"hY�Y
	8���54 ���7��� � �71�2 U T\: T#'�'�- T\: T�N6�hT U :�N � T\: U�'\N
�
	�	�
�	gd�	�����4 ���7��� � �7152_f Y T\: T#'\N*' T\: T�T+�$"�'
�	��

���������/.0
��%�7.08�9;:<��=%90>?� " T\:�N*'�' T\: T�N �#� ' :,-#� �(������3
�
	�	�
�	gde2���	8�+���4
 �547	�����4 ���7��� � �7152_f N � T\: T �#� N T\: T�T+Y�N*-

� 	�
 ������#
��
 ��	���� 2�� ��� ��� � �
�	��

��������� Y � : Y � N+:��\N N�Y+" ���������! 
�
	�	�
�	gde2���	8�+���4
 �_f " T\: T#"#�$' T\: T�N
T#-

$�%� ' T\:��+T+� T\: U+T U �hY�:�� ���������! 
�
	�	�
�	gd�	����Sf � T\: T�N*"�" T\: T�T#'\N*'
���7��� � �71�2 N T\:�N6�+U T\:�N6�+U N*' : R T\: T �#�
�
	�	�
�	gde���7��� � �71�2_f U T\: T U�R�R T\: T�N7U�"
�	��

���������/.0
��%� N7U T\: Y&� � T\: T#'�-#� �^:,'hY ���������! 
�
	�	�
�	gde2���	8�+���4
 �547	����Sf UhY T\:�N*'+T T\: T�T RhY�N
29��	��+���4
 �54 ���7��� � �71�2 Y T\: T+Y+'\N T\: T�N
T#" U :,'�R T\:�N�Y�N
�
	�	�
�	gde2���	8�+���4
 �54 ���7��� � �71�2_f " T\: T#' �#� T\: T�T+Y R�"
	8���54 ���7��� � �71�2 ' T\: T � ��' T\: T U�U\N ' : R+T T\: T#-+T
�
	�	�
�	gd�	�����4 ���7��� � �7152_f � T\: T#'#�$- T\: T�T ��'\N
29��	��+���4
 �547	8���54 ���7��� � �71�2 N7U T\:�N
T R T\: T�T#"#�$" U : T � T\: T �hY
�
	�	�
�	gde2���	8�+���4
 �547	�����4 ���7��� � �7152_f UhY T\:�N
T#' T\: T�T+Y U#�

�°GI{d|FW �N� �w¬V[:B �DC [ x QIAoGIfNCFEHGI|gbuCFf
�VApQSLd�Nb 	�B��KGIfNM ���s��bDcNQ2krCFfNh�ORcdW?MdCg��W>ATv
W>fNUyW>b�Cgf���WyA x QSADE�GIfdU>W:GIbDbpQ�U>C G¡ORW>M�krCgOpcªbTORCgE�LN|FLdb�MNLNARG¡ORCFQIfa�BbDORCgE�LN|gLNb���QIbpCgOpCFQSf
Z\ApCghSciOmcNWyEHC ��W>|gM ��� � |FW x OmcNWyEHC ��W>|gM®_BGIfNM6ORWybDOpCFfNh�ADLNfa�B@zW>A x QIApEHGIfNU>WuCFbmE?WnGIbDLNApWyMGIb�ORcNW�GIApUybpCgfNWlv�U>QSADApW>UlORWyMª�NADQS��QSADOpCFQSf�Q x ORADC GI|gbtORQ%krcNCFUsc�ORcdW³UyQSApADW>UlO�ADW>bp��QSfNbDW
kmGIb�hSCP SW>f��

¥S£



0

0.2

0.4

0.6

0.8

1

co
rr

ec
t t

ria
ls

/to
ta

l t
ria

ls

1st run 2nd run 3rd run

F9907
left
right

0

0.2

0.4

0.6

0.8

1

co
rr

ec
t t

ria
ls

/to
ta

l t
ria

ls

1st run 2nd run 3rd run 4th run

F9922
left
right

0

0.2

0.4

0.6

0.8

1

co
rr

ec
t t

ria
ls

/to
ta

l t
ria

ls

1st run 2nd run 3rd run

F9908
left
right

0

0.2

0.4

0.6

0.8

1
co

rr
ec

t t
ria

ls
/to

ta
l t

ria
ls

1st run 2nd run 3rd run 4th run

F9923
left
right

0

0.2

0.4

0.6

0.8

1

co
rr

ec
t t

ria
ls

/to
ta

l t
ria

ls

1st run 2nd run 3rd run

F9909
left
right

0

0.2

0.4

0.6

0.8

1

co
rr

ec
t t

ria
ls

/to
ta

l t
ria

ls

1st run 2nd run 3rd run 4th run

F9924
left
right

�°CFhSLdApW �N�g] �d¬H�+cNWt��W>A x QSApEHGIfNUyWtQ x°x W>ApADWyOpbKCFf�hSApQSLd� 	�B��^Z\|FW x O�U>QS|gLNEHf�_�GIfdM ���
Z\ApCghSciO�UyQS|FLNE?f®_Y�°krCgOpc	ORcNW�ADW>bpLd|gORb x QSAtbTORCFEtLN|FCe�NApWybpWyf}OpW>M©CFf±OpcNW�|FW x O�GIfdM�ApCFhIc}O
cNW>E?C���Wy|FMNbubpcNQ2krf"bpW>�NGIARGjOpW>|PJS��@zW>A x QSApEHGIfNUyW�CFbKE?WnGIbDLNApWyM"GIbKORcNW��dApQS��QSADOpCFQSf¨Q x
ORApCFGI|FbKOpQ³krcdCFUsc�OpcNW?U>QSADApW>UlOtADW>bD��QSfdbpWHk�GIbqhSCg IW>fa���VGjOsG x ApQIE�ORADC GI|gbKkrcNW>ADWHORcdW
bDORCgE�LN|gLNbuk�GIboW>CgOpcNW>AuMNCFADW>UyOp|gJ¨GIcNW>GIM%Q x QIAKMNCFADW>UlOR|gJ�{�W>cNCgfNM0ORcNW¢GIfdCFEHGI|°GjApW�fNQjO
CFfNUy|FLNMNWyM6CFfHORcNWybpWK�N|gQIORby� � ORcNWyA�Opc�GIf6ORcdWubpWy��GIApGjORCgQSf6CFfiOpQ^O�k�Q�cNW>E?C���Wy|FMNby��OpApCFGI|Fb
GIApWohSADQSLN��W>M³{}J6bDORCgE�LN|gLNb+MNLNApGjORCgQSf6krCgOpcNCFf:WnGjUsc�ADLNfa�®GIbrCFf ��hILNApW �N�P]��w�

¥ ¼



Z\bpWyUyOpCFQSf �d�L�i_l� ��Q2k�Wl SW>Ay��OpcNW?GIfNCFEHGI|gbuCFf0hIApQSLN� 	 B§�KGj|FbpQ�bDcNQ2k�WyM�G6ORcNADW>WYv�k�G2J
CFfiORWyARGIUlORCFQIf³{�WyO�k�W>Wyf�W>ADApQSA v�O�J���WI��MNLNApGjORCgQSf:GIfNM:ORWybDOpCFfNh?ApLNf��NkrcNCF|gWuORcNCgb+kmGIbrfNQjO
ORcNW�UnGIbDW x QIAeWyCgOpcNW>A)OpcNWuGjfNCFEHGI|Fb°CFf�ORcNWU����hSApQSLd�HQSA�OpcNQSbpW�CFf�OpcNW B � v � @±hSADQSLN�a�

�+cNW�M�GjORG§LNfNMdW>Ap|PJ�CFfNhrORcNCgb°Gjf�GI|gJ�bDCFb�GIApWebpcNQ2krf�Cgf ��hILNApW �N�P]��N�z��f�{�QjORcthIApQSLN�db
CgOHGI�N��WnGIADb�ORc�GjO x ADQSfiODv�{NGIUs��W>ADApQSADb�GIADW:EHQSADW�U>QSE?E?QSf�ORc�GIfªU>QSfiOpApQS|+WyApApQIApb?Q x
W>�}L�GI|)EHGIhSfdCgORLdMNWI����GIADOpCFUyLN| GIAD|gJ³GjOKbpcNQSATOVbDOpCFE�Ld|FLNb§MNLNARG¡ORCFQIfNb ~�ORcNCgbuApWl²�W>UlORbVORcdW
Wy��W>UyOKQ x W>ADApQSA v�O�J���W�GIfNM¨CgORb�CFfiOpW>ARGjUyORCgQSf�krCPORc�MNLNARG¡ORCFQIf¨bpcdQ`krf0{iJ:ORcdWt[:B �DC [
Z OsGj{N|FW �N� =i_l�H��OtCgbqGI|FbDQ³QI{} �CgQSLNboORc�GjO x ADQSfiODv�{NGIUs�0W>ADApQSADbtGjOqbDcNQSADO^MNLNApGjORCgQSfNbqGIADW
U>QSfNbDCFMNWyARGI{d|gJ³EHQIApWoU>QSE?E?QSf�Cgf�OpcNW ����hSApQSLd�0GIfNCgE�GI|gbmORc�Gjf¨CFf³ORcNW 	�B��mhSApQILN�
GIfNCFEHGI|gb^QSA^ORcNW B � v � @�GjfNCFEHGI|Fb�Z �NhSLNApW �d� ¥w��ApCFhIc}Os_l�°krcdCF|FWHORcNW6�dApQS��QSADOpCFQSf±Q x
U>QSfiORADQS|�W>ADApQSADbrCFb+bpCgEHCg| GIA�CFf�W>GIUsc¨Q x ORcdWqhIApQSLN�dbtZ bpWyW^Gj|FbpQ¢bDW>UyOpCFQSf �N�L�d� £S_l�

�zQ§bDcNQ2k�ORcNWeCFfdU>CFMdW>fNUyW�Q xwx ApQSfiOTv�{�GIUs�oWyApApQIApbzCFfqU>QSfiORWYX�On� �NhSLNApWyb �N�P]`£rGIfNM �N�g] ¼
bpcNQ2k OpcNW�MNCgbDORADCF{NLwORCFQIf¨Q x GI|g|�ADW>bp��QSfNbDW>bqE�GjMNWt{iJ�O�k�Q:WlXdGIE?�N|FW�GjfNCFEHGI|Fby����QIOpc
�)¥S¥��i�VZ$��hSLNADW.�N�g]2£S_�GIfNM��)¥I¥ ���VZ �NhSLNApW��d�g] ¼ _�E�GI�jW�bpQSE?W x ApQIf}OTv�{�GjUs�KW>ADApQSADb ~�OpcNCFb
CFbVbpcdQ`krf�{iJS� x QSAVWlXdGIE?�N|gWI�aORcdW�ApW>bD��QIfNbpWybtGjO¢]2£@� ; E�GjMNW�{iJ��)¥S¥��S��QSA �)¥S¥ �@�w� b
ApW>bD��QIfNbpWyb�GjO � ��� ; �*[ bpCgEHCg| GIAD|gJiv�OpARGICgfNW>M�fNQIApEHGI|VGIfNCgE�Gj|uGI|gbpQ�EHGI�IWyb:bpCFE?CF|FGIA
W>ApADQSApby��cNQ2k�Wl SWyA>�eGIbtCgbtbDcNQ2krf�CFf �NhSLNApW �d� ¼ � �+cNW�E�GICgf±UyQSfNU>|gLNbpCgQSf±{�QSADfNW�QSLwO
{}J±ORcNWybpW ��hSLNADW>b�CgbtORc�G¡O�ORcNW:GIfdCFEHGI| x ADQSE ORcNW����qhSADQSLN��bpCgEH�d|gJ�E�GI�jW>b�E?QSApW
EHCgbDOsGj�IW>b+Opc�GIf:ORcNWqGIfNCgE�Gj|Fb x ADQSE�OpcNWoQIORcdW>ArhSApQILN�Nb>�

[§b^k�W>|F|eGIb^WlXdGIE?CFfNCgfNh:ORcNWHQ` IW>ApGI|F| x ApWy�}LNW>fNUlJ	Q x�x ApQSfiODv�{�GIUs�%W>ADApQSADb>��CgO^CFbqQ x
��GIADOpCFUyLN| GIA�CgfiORW>ADW>bTO�OpQ^hSADQSLN�?ORcNW x ApQIf}OTv�{�GjUs��W>ApADQSApbe{iJ?bDORCgE�LN|gLNb�cNW>E?C��NW>|FM��P�+cNCgb
GIf�GI|PJwbDCFb�k�GIb+U>GIApADCFW>M�QILdO x QSAm{�QIORc 	 B§�eGIfNM ���ehSADQSLN�Nby��GI|gOpcNQSLNhIc6CgO�CFbm��GjADORCgU>Lwv
| GIAD|gJ6��W>ATORCgfNW>fiO�ORQ¢ORcNW 	�B��mhSApQILN�a��[§b§{�W x QIApWI��OpcNWtGjApU>bDCFfNWYv�UyQSApADW>UyOpW>M�W>ApADQSA x ApWlv
��LdW>fNUyCFW>bek�WyApW§LNbpWyM6GIbBORcNWr{�GjbpCFb x QSABGIf?[:B �DC [t��{NLdOBORcdCFb�ORCgEHWmOpcNW>ADW�k�W>ADW x QSLNA
krCgORcdCFfwv�bpLN{ �DWyUyOpb x GjUyORQIApb>¬BbTORCFEtLN|FLNb�MNLNARG¡ORCFQIfa�dORWybDOpCFfNh¢ApLdfa��W>ADApQSA v�O�J���WoGjfNM�bTORCgE¢v
LN|FLNbBcNWyEHC ��W>|gMa�*�+cNW§ADW>bDLN|gOpCFfNho[:B �DC [�OsGI{N|gW>bBGIADWrhSCg IW>f?CFf�OsGj{N|FWyb �d� ¥oGIfNM/�N�P]��d�
x QSA�hIApQSLN�db�	�B��E���s��ApWybp��W>UyOpCg IW>|gJI�E�+cNW§ORGI{N|gW>b�GIApW��}LNCgOpW§UyQSEH�d|FCFU>GjORWyMHMdLNW§OpQ^ORcdW
| GIADhSW§f}LNEt{�WyAmQ xax GIUlORQSADb>�w{NLdOmE?QSbTO�Q x OpcNWuWl��WyUyOpb+bpCFE?�N|PJ�ApWy�N|FCgUnGjOpW�OpcNWVGIf�Gj|gJ�bpWyb
GI|FADWnGIMdJ	bpcNQ2krfa� ��QSA�OpcNW ���thSADQSLN�ªGIfNCgE�GI|gb�fNQ"cNW>E?C��NW>|FM�v�bp��W>UyC���U:Wl��WyUyORbHGIADW
WlXw��WyUyOpW>Ma�rGIfdMªCgfNMNW>WyMªOpcNW>ADW�GjApW³fNQSfNW:CFf�ORGI{N|FW �N�P]��d� ��QSA�OpcNW�	 B§�tGIfNCFEHGI|gb>�
ORcNQSLdhSca�}OsGI{N|gWD�N� ¥oApWl SW>GI|Fb�{�QIOpc6GIf?CFfiOpW>ARGjUyORCgQSf?{�WlO�k�WyW>f�bDOpCFE�Ld|FLNbBcNWyEHC ��W>|gMHGjfNM
W>ApADQSATv¦O�J���Wj��GIfNM"GIfNQIOpcNW>AV{�WyO�k�W>Wyf±bTORCFEtLN|FLNb§cNW>E?C��NW>|FM���ORWybDORCgfNh�ApLdf�GjfNM0bDOpCFE�Lwv
|FLNb§MNLNARG¡ORCFQIfa�U�+cdW>ApWtCFbufdQ6bpCghSfNC��NUnGIfiO x QSLNATv¦kmGnJ�CFfiORWyARGIUlORCgQSf x QSArORcdW>bpW�GIfNCFEHGI|gb>�
cNQ2k�Wl SW>Ay�akrcNCFUsc¨CFE?�N|FCgW>bmORcNGjO§OpcNWtCgfiORW>ApGIUyOpCFQSf³{�WyO�k�W>W>f0bTORCgE�LN|FLdb§cNWyEHC ��W>|gM¨GjfNM
W>ApADQSATv¦O�J���W^CFb�fNQIO§bp��W>U>C ��UoORQ�bDcNQSATODv�MdLNARGjOpCFQSf³bDOpCFE�Ld|FC¦���+cNWtLdfNMNW>AD|gJ�CFfdh�M�GjORG x QSA
ORcNW 	�B���GIfNCgE�GI|gb�GIADW§hSCP SWyf�CFf ��hILNApW �N�P]`�w�ikrcNCFUscHbpcNQ2krbeORc�GjOeORcdW�f}LNEt{�WyA�Q x W>A v
ApQSADb°Q x Gj|F|iO�J���Wyb�GI�N��WnGIADb�OpQu{�W��}LNCgOpW� jGIADC GI{N|gWB{�WlO�k�WyW>f�U>QIfNMNCgOpCFQSfdb>�z��O)CFbzMNC��HUyLN|gO
ORQ��NCgUs�¨QSLdOVGIfiJ¨hSWyfNW>ApGI|°OpApW>fdMNb>��{NLwO��0Q � � � QBR�Gjf�GI|gJ�bDCFbubDcNQ2krbVORc�GjO x ApQSfiODv�{�GIUs�W>ApADQSArCFfNUyCFMNWyfNU>WKk�GIb�bp|gCFhSciOR|PJ�cdCFhScNWyA+CFf6OpcNWoApCFhIc}OrcdW>E?C���Wy|FM6ORcNGIf�ORcNWo|FW x On�dkrcdCF|FW
ORcNWKADWy IW>ApbDWVCFbBORcNW§UnGIbDW x QSAeU>QSfiOpApQS|�W>ADApQSA�CFfNUyCFMNWyfNU>Wj�I�§Q2k�Wl SWyA>��{�W>UnGjLNbpWuOpcNCFbBk�GIb
fNQIOrbp��W>UyC���UKOpQ¢bpcNQSATOrMNLNApGjORCgQSfNb>�wCgO+Cgbm�NADQS{�GI{N|PJ�fdQIOrApWy| GjOpW>M6ORQ�[^]oCFf�GIUlORCP IG¡ORCFQIfa�

¥S�



� 	�
 ����� �F#
��
 ��	���� 2�� ��� � � � �
�	��

��������� Y T\:�N*'#� T\: T#'hY+' ' � : T ���������! 
�
	�	�
�	gde2���	8�+���4
 �_f " T\: T+� ��U T\: T�T�T#-�R�U
	8��� U T\: T�T+�hT�N T\: T�T#'�R\N T\:�� �\N T\: R�U�R
�
	�	�
�	gd�	����Sf Y T\: T�N*"hY T\: T�T+Y �\N
9;
�

�2
�� � ��� 9 N T\: T �hY U T\: T �hY U N*'hY �(�������
�
	�	�
�	gd��
	�	�
�	 � � . �S�gf U T\: T�T�T#- �\N T\: T�T�T+Y+"\N
�	��

���������/.0
��%� " T\: T#'�'�- T\: T�T+Y U�' ' : U�' � �(���21�1
�
	�	�
�	gde2���	8�+���4
 �547	����Sf N � T\: T U+T#- T\: T�T�N*'\N
�	��

���������/.09&
�
���
�� � ��� 9 Y T\: T+�+U#� T\: T�N*"�U N*- : Y ���������! 
�
	�	�
�	gde2���	8�+���4
 �547�
	�	�
�	 � � . �S�gf " T\: T�T+�gY+- T\: T�T�T#-�'#�
	8���547�
	�	�
�	 � � . �S� U T\: T�T�T#"�'�" T\: T�T�T+Y�N*- T\: UhY U T\:��$-�R
�
	�	�
�	gd�	�����47�
	�	�
�	 � � .^���gf Y T\: T�T ��-\N T\: T�T�N6�$'
�	��

���������/.0
��%�7.;9;


���
�� � ��� 9 " T\: T�T#-�"#� T\: T�T�N7U�' ' : U�' �(���21�1
�
	�	�
�	gde2���	8�+���4
 �547	�����47�
	�	�
�	 � � .^���gf N � T\: T�T �\N�N T\: T�T�T#'�"�U

� 	�
 ������#
��
 ��	���� 2�� ��� � � � �
�	��

��������� Y T\: R�- � T\:�N�Y+- "\N+:,' ���������! 
�
	�	�
�	gde2���	8�+���4
 �_f " T\: T�N�Y&� T\: T�T�N*"�'

$�%� ' T\: T+Y+'�U T\: T�N�Y�Y �^: T+Y �(���21�1
�
	�	�
�	gd�	����Sf � T\: T�N7U�' T\: T�T U+T R
9;
�

�2
�� � ��� 9 N T\: U\N*" T\: U\N*" U�R�R �(�����	�
�
	�	�
�	gd��
	�	�
�	 � � . �S�gf U T\: T�T�N6� N T\: T�T�T#"�R�'
�	��

���������/.0
��%� N7U T\: T#-#�+U T\: T�T#"\N
T � : T � ���������! 
�
	�	�
�	gde2���	8�+���4
 �547	����Sf UhY T\: T#'�U\N T\: T�T�N*'hY
�	��

���������/.09&
�
���
�� � ��� 9 Y T\:�N �+T T\: T+Y T�T N*" :,' ���������! 
�
	�	�
�	gde2���	8�+���4
 �547�
	�	�
�	 � � . �S�gf " T\: T�N6�+R T\: T�T U\N*-
	8���547�
	�	�
�	 � � . �S� ' T\: T�T+Y&�gY T\: T�T�N7R�" U :,-�R T\:�N7U\N
�
	�	�
�	gd�	�����47�
	�	�
�	 � � .^���gf � T\: T�T#'�U�U T\: T�T�T R�' �

29��	��+���4
 �547	8���547�
	�	�
�	 � � . �S� N7U T\: T�N
T R T\: T�T�T#"#�+R T\:��+R � T\:���" �

�
	�	�
�	gde2���	8�+���4
 �547	�����47�
	�	�
�	 � � .^���gf UhY T\: T U#�$" T\: T�T�N�N �

�°GI{d|FW �N� =d¬V[:B �DC [ x QIAoGIfNCFEHGI|gbuCFf
�VApQSLd�Nb 	�B��KGIfNM ���s��bDcNQ2krCFfNh�ORcdW?MdCg��W>ATv
W>fNUyW>b�Cgf¢W>ApADQSAB|FCg�IW>|gCFcNQ�Q�M�GIbDbpQ�U>C G¡ORW>M¢krCgOpcHbTORCgE�LN|FLdb)MNLNApGjORCgQSfa�iW>ADApQSA�O�J���W�Z x ApQSfiODv
{�GIUs� ��
 � ��� �³U>QSfiORADQS| _^GIfNM�ORWybDORCgfNh%ApLNf�� >�ApADQSA�|FCg�IW>|gCFcNQ�Q�M±CFbtEHW>GIbpLNADW>MªGIb�ORcdW
GIApUybpCFfdWlv�UyQSApADW>UlORW>M��NApQI��QSATORCgQSf�Q x ApW>bD��QIfNbpWyb�krcNCgUsc�GIADWVQ x ORcNWohSCP SW>f:O�J���Wj�

¥ =



0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

pr
op

or
tio

n 
of

 a
ll 

tr
ia

ls

1st run 2nd run 3rd run

F9907
front-back
control

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

pr
op

or
tio

n 
of

 a
ll 

tr
ia

ls
1st run 2nd run 3rd run 4th run

F9922
front-back
control

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

pr
op

or
tio

n 
of

 a
ll 

tr
ia

ls

1st run 2nd run 3rd run

F9908
front-back
control

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14
pr

op
or

tio
n 

of
 a

ll 
tr

ia
ls

1st run 2nd run 3rd run 4th run

F9923
front-back
control

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

pr
op

or
tio

n 
of

 a
ll 

tr
ia

ls

1st run 2nd run 3rd run

F9909
front-back
control

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

pr
op

or
tio

n 
of

 a
ll 

tr
ia

ls

1st run 2nd run 3rd run 4th run

F9924
front-back
control

�°CFhSLdApW/�N�g] �N¬ �+cNW6CgfNU>CgMNW>fNUyW�Q x�x ApQSfiODv�{�GIUs�"W>ADApQSADb>��GIbtG¨�NADQS��QIADORCgQSf"Q x ORcNW?ORQjv
OsGI|ef}LNE�{�W>AqQ x ApWybp��QSfNbDW>b>��Cgf�OpcNW�ADW>bp��QSfNbDW>b�Q x ORcNW x W>ADApWyOpbtCgf±hSADQSLN� 	 B§�?Z |FW x O
U>QS|gLNEHf�_aGIfNM ����Z ApCFhIc}O�UyQS|FLdEHf®_Y�6>BADApQSADbzkrcdCFUsc^GIApWBQ x W>�}L�GI|iEHGIhSfNCPORLNMdW)ORQ x ApQSfiODv
{�GIUs��WyApADQSApbrGIADWKbpcdQ`krf³GIbmG�U>QSfiORADQS|¦�?>BADApQSADb+GIADWKhSApQILN��WyM�{iJ6bDOpCFE�Ld|FLNb�MNLNARG¡ORCFQIf
krCgORcdCFf:WnGIUsc³ApLdfa��CFf�ORcdWqbpGIE?Wok�GnJ:GIb+ORADC GI|gb+GIADWqhIApQSLN��W>M:Cgf��NhSLNApW �N�P]��w�

¥I¥



0 0.5 1

0

0 0.5 1

30

0 0.5 1

60

0 0.5 1

90

0 0.5 1

120

0 0.5 1

150

0 0.5 1

180

0 0.5 1

210

0 0.5 1

240

0 0.5 1

270

0 0.5 1

300

0 0.5 1

330

�°CFhSLdApW��N�P]`£w¬N�+cNWeMNCgbDORADCF{NLwORCFQIfVQ x ADW>bp��QSfNbDW>bzORQrbDOpCFE�LN|gCSW>EHGIf�G¡ORCFfdh x ApQSE MdCg��W>ApWyfiO
��QSbDCgOpCFQSfNby� x QSArGIf�GIfNCgE�Gj| x ApQIE$ORcNW�	 B§��hIApQSLN�±Z �°¥S¥��i�S_Y� �VGjOsG�bDcNQ2krf0GIADW x ApQSE
ApW>bD��QIfNbpWyb�ORQ � �qE?bebDORCgE�LN|gC�QSf?OpcNW§OpcNCFADM?OpW>bTORCFfdhtApLdfa��@�|FQIODORCgfNh^UyQSfi SWyf}OpCFQSfdbmGIADW
GIbrCFf ��hSLNADW �N� ¥w�

] ���



0 0.5 1

0

0 0.5 1

30

0 0.5 1

60

0 0.5 1

90

0 0.5 1

120

0 0.5 1

150

0 0.5 1

180

0 0.5 1

210

0 0.5 1

240

0 0.5 1

270

0 0.5 1

300

0 0.5 1

330

�°CFhSLdApW��N�P] ¼ ¬N�+cNWeMNCgbDORADCF{NLwORCFQIfVQ x ADW>bp��QSfNbDW>bzORQrbDOpCFE�LN|gCSW>EHGIf�G¡ORCFfdh x ApQSE MdCg��W>ApWyfiO
��QSbDCgOpCFQSfNby� x QSAqGIf±GjfNCFEHGI| x ADQSE�OpcNW ���uhSADQSLN�¯Z �)¥S¥����S_l���VGjORG³bDcNQ2krf	GIADW x ApQSE
ApW>bD��QIfNbpWyb�ORQ � �qE?bebDORCgE�LN|gC�QSf?OpcNW§OpcNCFADM?OpW>bTORCFfdhtApLdfa��@�|FQIODORCgfNh^UyQSfi SWyf}OpCFQSfdbmGIADW
GIbrCFf ��hSLNADW �N� ¥w�

] �d]



�P42=&>:?&���T!
-/=&>:4���3 9 � ��� '�� � �
1:3�	 K # 3�;M9 � X�[ X��	�
����
�� X:[ X��	�
����
�� ��[ ���GY ��[ X����
3A4/42=&4�� 1:3�	 K # 3�;M9�� Y ��[ ���CY6Y �:[ �������6X
����������� � !#"$� � ��[%��&�� �:['��&�� ��(�� )	*+),)�-
3A4/42=&4�� 3A4/42=&4
�\+�'G?@3�� Y ��[ ���6Y/.0� �:[ �����CY�1
42>�# Y ��[ �6Y&Y�( �:[ ������1 �&[2(�. ��[ 1��CX
3A4/42=&4�� 42>�#,� . ��[ �6Y8X�1 �:[ ������1GY
354 ��6���78��9 . ��[ 1�&�& �:[ �6X���� 1���[ . :;)	*+),)=<
3A4/42=&4�� 9�>�42%8+/K�=&#,� & ��[ �6Y/��& �:[ ���6Y�(&X
> �0?@7BAC�0D 3FE ����������� � !#"$� � ��[ �/.�(&X �:[ ��.�(8X Y/�:['� )	*+)�G�H
3A4/42=&4�� 1:3�	 K # 3�;M9,IR3A4/42=&4
��+�' ?@3�� Y ��[ ���/.0(/� �:[ ���6Y&Y�&
1:3�	 K # 3�;M9,IR42>�# Y ��[ �����RY �:[ ����(/��� ��[ &��8X ��[ .�&�1
3A4/42=&4�� 1:3�	 K # 3�;M9,IR42>�#,� . ��[ �6Y�(�( �:[ ������10�
3A4/42=&4
�\+�'G?@3�I�4/>:# Y ��[ ���6Y�(/� �:[ �����CY�( ��[ Y/&GY ��[J����&
3A4/42=&4�� 3A4/42=&4
�\+�'G?@3�I�4/>:#,� . ��[ �����/& �:[ ���/.�.�.
1:3�	 K # 3�;M9,IR3A4/42=&4
��+�' ?@3�I�4/>�# Y ��[ ������. �:[ ����(��/� ��[ ��( ��[ ��(/.
3A4/42=&4�� 1:3�	 K # 3�;M9,IR3A4/42=&4
��+�' ?@3�I�4/>�#�� . ��[ ����1�.�1 �:[ ������&�(/&
1:3�	 K # 3�;M9,I�9�>:42%8+/K�=&# . ��[ ��������1 �:[ �������/& ��[2(��&Y ��[ �&X��
3A4/42=&4�� 1:3�	 K # 3�;M9,I�9�>:42%8+/K�=&#,� & ��[ �6Y�.GX �:[ ����1��RY
����������� � !#"$� E�354 ��6���78��9 . ��[%��&6Y �:[ ��.�(�. Y/�:[ � :;)	*+),)=<
3A4/42=&4�� 3A4/42=&4
�\+�'G?@3�I89�>�4"%�+2KL=6#,� & ��[ ����10� �:[ ���������
1:3�	 K # 3�;M9,IR3A4/42=&4
��+�' ?@3�I89�>�4"%�+/K�=&# . ��[ ���CY�� �:[ ����1���� �&[ �6Y ��[ Y/���
3A4/42=&4�� 1:3�	 K # 3�;M9,IR3A4/42=&4
��+�' ?@3�I89�>�4"%�+/K�=&#�� & ��[ ����(�� �:[ �����AX��
� 4 9 E�354 ��6���78��9 & ��[ ��(/�6X �:[ �����0��� 1�[ .�� )	*+)	<�K
3A4/42=&4�� 42>�#�I89�>�4"%�+2KL=6#,� ��� ��[ ��1�1�. �:[ ���6Y/�6X
> �0?@7BAC�0D 3FE � 4 9 E�354 ��6���78��9 & ��[ �����6X �:[ ����&�1�� 1�[ 16Y )	*+)�L,)
3A4/42=&4�� 1:3�	 K # 3�;M9,IR42>�#�I89�>�4"%�+/K�=&#�� ��� ��[ �/.���1 �:[ ���6Y�(6Y
3A4/42=&4
�\+�'G?@3�I�4/>:#�I�9�>:42%8+/K�=&# & ��[ �6Y&Y�1 �:[ ���6Y��8X Y�[2(/� ��[ ��(��
3A4/42=&4�� 3A4/42=&4
�\+�'G?@3�I�4/>:#�I�9�>:42%8+/K�=&#,� ��� ��[ �����/& �:[ ���������
1:3�	 K # 3�;M9,IR3A4/42=&4
��+�' ?@3�I�4/>�#�I�9�>�4"%�+2KL=6# & ��[ ��1/.�� �:[ ���/.�1GY �&[ &/. ��[%�M.�1
3A4/42=&4�� 1:3�	 K # 3�;M9,IR3A4/42=&4
��+�' ?@3 ��� ��[ ��1��/� �:[ ���6Y/1�(

I�4/>�#�I�9�>�4"%�+2KL=6#,�

�°GI{d|FW �N� ¥d¬:[:B ��C [ x QSA¢GIfdCFEHGI|Fb�Cgf �oADQSLN� 	�B§�s��bDcNQ2krCFfNh%ORcdW�MNCP��WyApWyfNU>WybHCgf
W>ApADQSAt|gCF�jW>|FCgcNQ�QwM%GIbDbpQ�U>CFGjORWyM�krCgOpc±bTORCFEtLN|FLNboMNLdARGjOpCFQSfa�zbDOpCFE�Ld|FLNbq��QIbpCgOpCFQSfªZ ApCFhIc}O
��� � |FW x OrcNW>E?C��NW>|FM�_l�NWyApApQIArO�J���W6Z x ApQSfiOTv�{�GIUs����� � U>QIf}OpApQS| _+GIfNM:ORW>bTORCgfNhHADLNfa�5>�ApApQIA|FCF�jW>|gCFcNQ�QwM^CFb�E?WnGIbDLNApWyM?GIb)ORcNW�GIADU>bDCFfNWYv�U>QIApApWyUyOpW>M?�NApQS��QSATORCFQIf�Q x ApW>bD��QIfNbpWybekrcNCgUsc
GIApWoQ x ORcNWohSCP SWyf³O�J���WI�

] � �



�P42=&>�?!� !
-/=&>�4 �73 9 � ��� '�� � �
1�3 	 K #:3A;�9 � �:['����1 ��[%����1 .:[ X�� ��[%��(��
3A4/42=&4�� 1�3 	 K #:3A;�9,� Y �:[ ��.���& ��[ �6Y��&X
����������� � !#"F� � �:[ (�(�. ��[2(�(/. .��RY )	*+),)�L
3A4/42=&4�� 3A4/42=&4
��+�' ?@3�� Y �:[ ���6Y��&X ��[ ������1�(
� 4 9 1 �:[ �0��X�� ��[ �6Y���1 ��[ Y�� )	*+)�L �

3A4/42=&4�� 42>�#,� � �:[ �GY�(/. ��[ ����.GY�.
354 ��6���78��9 . �6[ .�� ��[ 1���& X/. ['� :;)	*+),)=<
3A4/42=&4�� 9�>:42%8+/K�=&#,� & �:[ ��1���1 ��[ ����1&X��
1�3 	 K #:3A;�9�IR3�4242=&4
��+�' ?@3 � �:[ ���/.,��( ��[ ����.���( Y�[ 16Y ��[ Y/��&
3A4/42=&4�� 1�3 	 K #:3A;�9�IR3�4242=&4
��+�' ?@3�� Y �:[ ����1�(8X ��[ ��������X
1�3 	 K #:3A;�9�IR42>�# 1 �:[ ����16X�� ��[ ������1�� ��[ Y/1�. ��[ &��/�
3A4/42=&4�� 1�3 	 K #:3A;�9�IR42>�#,� � �:[ ��1�1�( ��[ ����(�(/&
3A4/42=&4
��+�' ?@3�I�4/>�# 1 �:[ ���CY�( ��[ ����.���� 1�[ X&X ��[ ���/�
3A4/42=&4�� 3A4/42=&4
��+�' ?@3�I�4/>�#�� � �:[ �����GY�( ��[ �������/.
1�3 	 K #:3A;�9�IR3�4242=&4
��+�' ?@3�IR42>�# 1 �:[ ����1�&�& ��[ �����CY8X ��[ 1�&6X ��[J����(
3A4/42=&4�� 1�3 	 K #:3A;�9�IR3�4242=&4
��+�' ?@3�IR42>�#,� � �:[ ���AX6X ��[ ����1�16Y
1�3 	 K #:3A;�9�I�9�>�4"%�+2KL=6# . �:[ ��.���1 ��[ ������� Y�[ &6Y ��[ �&X6X
3A4/42=&4�� 1�3 	 K #:3A;�9�I�9�>�4"%�+2KL=6#,� & �:[ ��16Y&X ��[ ����.����
����������� � !#"F� E�3 4 ��6���7 �,9 . �:[ .�1�& ��[%����� Y�. [2� :;)	*+),)=<
3A4/42=&4�� 3A4/42=&4
��+�' ?@3�I89�>�4"%�+/K�=&#�� & �:[ ��1�(�( ��[ ����.�.�.
1�3 	 K #:3A;�9�IR3�4242=&4
��+�' ?@3�I�9�>�42%8+/K�=&# . �:[ �����&Y�. ��[ ������&�� �&[ ��� ��[ Y�(6Y
3A4/42=&4�� 1�3 	 K #:3A;�9�IR3�4242=&4
��+�' ?@3�I�9�>�42%8+/K�=&#,� & �:[ ����&0�/( ��[ �������&X
� 4 9 E�3 4 ��6���7 �,9 �CY �:['����X ��[ ����.6X (�[2(�. :;)	*+),)=<
3A4/42=&4�� 42>�#�I89�>�4"%�+/K�=&#�� Y�. �:[ ���/.0( ��[ ���GY/�&X
1�3 	 K #:3A;�9�IR42>�#�I�9�>�42%8+/K�=&# �CY �:[ �0���/� ��[ �����/.GY �&[J��. ��[%���CX
3A4/42=&4�� 1�3 	 K #:3A;�9�IR42>�#�I�9�>�42%8+/K�=&#,� Y�. �:[ ��&�&�. ��[ ����1���&
3A4/42=&4
��+�' ?@3�I�4/>�#�I�9�>�4"%�+2KL=6# �CY �:[ ��16Y�� ��[ ���GY���1 �&[%��� ��[ 1&X��
3A4/42=&4�� 3A4/42=&4
��+�' ?@3�I�4/>�#�I�9�>�4"%�+2KL=6#,� Y�. �:[ ��(/&6X ��[ ���GY�.��
1�3 	 K #:3A;�9�IR3�4242=&4
��+�' ?@3�IR42>�#�I89�>�4"%�+2KL=6# �CY �:[ �GY�(/. ��[ ���GY��CY Y�[ �&X ��[ �����
3A4/42=&4�� 1�3 	 K #:3A;�9�IR3�4242=&4
��+�' ?@3 Y�. �:[ �GY�.�. ��[ �������6Y

IR42>�#�I89�>�4"%�+2KL=6#,�

�°GI{d|FW �d�g]��w¬"[�B ��C [ x QIA6GIfNCgE�Gj|Fb¢CFf �oADQSLN� ���s��bpcNQ2krCgfNh	ORcNW�MNCg��W>ADW>fNUyW>b�Cgf
W>ApADQSAt|gCF�jW>|FCgcNQ�QwM%GIbDbpQ�U>CFGjORWyM�krCgOpc±bTORCFEtLN|FLNboMNLdARGjOpCFQSfa�zbDOpCFE�Ld|FLNbq��QIbpCgOpCFQSfªZ ApCFhIc}O
��� � |FW x OrcNW>E?C��NW>|FM�_l�NWyApApQIArO�J���W6Z x ApQSfiOTv�{�GIUs����� � U>QIf}OpApQS| _+GIfNM:ORW>bTORCgfNhHADLNfa�5>�ApApQIA|FCF�jW>|gCFcNQ�QwM^CFb�E?WnGIbDLNApWyM?GIb)ORcNW�GIADU>bDCFfNWYv�U>QIApApWyUyOpW>M?�NApQS��QSATORCFQIf�Q x ApW>bD��QIfNbpWybekrcNCgUsc
GIApWoQ x ORcNWohSCP SWyf³O�J���WI�

] ���



0

0.05

0.1

0.15

0.2

pr
op

or
tio

n 
of

 a
ll 

tr
ia

ls

1st run 2nd run 3rd run

F9907 left
front-back
control

0

0.05

0.1

0.15

0.2

pr
op

or
tio

n 
of

 a
ll 

tr
ia

ls

1st run 2nd run 3rd run

F9907 right
front-back
control

0

0.05

0.1

0.15

0.2

pr
op

or
tio

n 
of

 a
ll 

tr
ia

ls

1st run 2nd run 3rd run

F9908 left
front-back
control

0

0.05

0.1

0.15

0.2

pr
op

or
tio

n 
of

 a
ll 

tr
ia

ls

1st run 2nd run 3rd run

F9908 right
front-back
control

0

0.05

0.1

0.15

0.2

pr
op

or
tio

n 
of

 a
ll 

tr
ia

ls

1st run 2nd run 3rd run

F9909 left
front-back
control

0

0.05

0.1

0.15

0.2

pr
op

or
tio

n 
of

 a
ll 

tr
ia

ls

1st run 2nd run 3rd run

F9909 right
front-back
control

�°CFhSLdApW#�N�P]`�w¬E�+cNWqCFfdU>CFMdW>fNUyWVQ x°x ADQSfiODv�{NGIUs�6W>ADApQSADbrCFf�ORcNWoADW>bp��QSfNbDW>b�Q x°x WyApADWyORbrCgf
hSApQSLd� 	�B§�s�¡krCgOpctORcNW�|FW x O)GIfNM�ADCFhSciO)cdW>E?C���Wy|FMNb�bpcNQ2krf¢bpWy��GIARG¡ORW>|PJ�Z |FW x O)GIfdM�ApCFhIc}O
U>QS|gLNEHfdb>�)ADW>bp��W>UlORCP SW>|PJd_l����fNUyCFMNWyfNU>W�CFbqWlXw�NApWybpbDW>MªGIb�G¨�dApQS��QSADOpCFQSf�Q x OpcNW�ORQjOsGI|
f�LdE�{�WyArQ x ADW>bD��QSfdbpW>by��GIfNM³W>ApADQSApb+Q x Wy��LNGI|�E�GjhSfNCgOpLNMNWuOpQ�ORcNW x ApQIf}OTv�{�GjUs�6W>ADApQSADb
GIApW§bpcNQ2krf�GIb�G^UyQSfiORApQI|¦��>�ApADQSApb�GIADWuhSADQSLN��W>M�{iJ?bDOpCFE�Ld|FLNbeMNLNApGjORCgQSf?krCPORcNCgfHW>GIUsc
ApLNfa��Cgf�ORcNWobRGjEHWVk�G2J�GIb+ORApCFGI|FbmGIApWohSADQSLN��W>M:CFf ��hSLdApW �N�P]��w�

] � �



bpQILNApUyW M x 
�
 ­ 
 � @
hSADQSLN� � �w�g]S]2£ �d�L�i£S� � �d� ¥ �<� �d� �<� �
W>ADApQSAnZ\hSADQSLN�®_ ¼ �w��� ¼ £ �d�L� ¼ � =
,����(�A%('L��/ � �d�g] � �w� �S�I£ ]2¥i� ��� � ��� <
,����(�A%('L��/��HE��(����� = �w����� ¼ �d�L���<=@� ¥w� � � ��� � ��� <
W>ADApQSAnZ\MNLdARGjOpCFQSf®_ � � �d�L�S¥ �<� �d�L�����S¥@�
���1/ � �w� £ =�� �w�M�I¥w] � �w�M� ��� � ��� <
ApLdf��`hSADQSLN� � �d�L� � �S� �d�L�d]��S� ]I� £S£ �d���S£w]
W>ADApQSAnZ\ADLNf®_ ]�� �d�L�<= �S� �d�L��� ¼ =I¥
,����(�A%('L��/��H����/ = �w�M� ��� �d�L�����@� =w� ¼S¼ ��� � ��� <
,����(�A%('L��/��H����/��HE��(� ��� ] ¼ �w�g]��S£ �d�L���<= � ¼ ��� �<� � � �����
W>ADApQSAnZ\MNLdARGjOpCFQSf��2ApLNf®_ � = �w�g] ¼I¼ �d�L����� � ¼

�°GI{d|FW �d�g]S]I¬m[:B �DC [ OsGI{d|FW x QSA§UyQSE?��GIApCgbpQSf�Q x OpcNWtQ2 SWyARGI|g|���W>A x QSApEHGIfNUyW^Q x�x W>ATv
ApWyOpbV{�WlO�k�WyW>f
�VApQSLN�db#B � v � @z� 	 B§��GIfNM����s��@�WyA x QSADE�GIfdU>W�CgbuE?WnGIbDLNApWyM%GIbuORcdW
GIApUybpCFfdWlv�UyQSApADW>UlORW>M��dApQS��QSADOpCFQSfqQ x OpApCFGI|Fb�ORQ§krcNCFUsctOpcNW�UyQSApADW>UlO)ApWybp��QSfNbDW�kmGjb)hSCg IW>fa�
�����D��� � 	�� 	 � ����� � � �	���
��� �

[uboORcNW?GIfNCgE�Gj|FbKCgf"hIApQSLN�db B � v � @�� 	 B§�uGIfNM ���uc�Gn IW6GI|g|°{�W>W>f"ORWybDORWyM±QSf%ORcdW
bRGIE?WKbpUscdW>MNLN|gWI�NCPOmCgb���QSbpbDCF{N|gW§ORQtE�GI�jWVG�MNCgApW>UlOmbTOsGjOpCFbDOpCFU>GI|�UyQSE?��GIApCgbpQSfH{�WlO�k�WyW>f
ORcNWyE LNbDCFfNh	G���GIATORCFGI|+krCgORcdCFfwv�bpLN{ �DWyUyOpb6[:B �DC [t�e��f�bpLNUsc�GIf�GIf�GI|PJwbDCFby�mhSApQILN�
x QSApE?b+G�{�WlO�k�WyW>fwv�bpLN{ �DW>UyOpb x GIUlORQSAy�wkrcNCg|FWuOpcNWVQIOpcNW>A x GIUlORQSADb+LNfNMNWyA+U>QSfdbpCFMdW>ARG¡ORCFQIf
Z\bDOpCFE�Ld|FLNb�MNLNARG¡ORCFQIfa�wOpW>bDOpCFfNhtApLNfa�dWyORUj� _¢GIADWukrCgOpcNCFfwv�bpLN{ �DW>UyOpb x GIUlORQSADb>�E��GI{N|FW��N�g]I]
bpcNQ2krbHOpcNW³ApW>bDLN|gOpb¢Q x bDLNUsc�GIf©[:B �DC [ x QIA¢OpcNW x W>ADApWyOpb>�BQ2 SWyARGI|g|+��WyA x QSADE�GIfdU>WI�
@�W>A x QSApEHGIfNUyW�k�GIb)E?WnGIbDLNApWyM�CFf^OpcNWmbpGIEHWekmGnJ�GIb°CgftOsGI{d|FW>bP�d�L�KGIfNM �d� ¼ �IGI|gOpcNQSLNhIc
ORcNW x QSLNADOpc�ApLdf¨Q x OpcNW�GjfNCFEHGI|Fb x ADQSE�ORcNW ���+hSADQSLN�³kmGIbuCFhSfNQIApW>M¨GIb�fNW>CPORcNWyA§ORcdW
B � v � @�GIfdCFEHGI|Fb�fNQSAmORcdW 	 B§��GIfNCFEHGI|gb�c�GIM³{�W>W>f³�NLdOrOpcNApQSLdhSc¨G x QSLdADORc³ApLdfa�

��fªCFfiORWyAp�NADWyORCgfNh%ORcNCgb�GIfNGI|gJ�bpCgb>��CgO?CFb¢CFE?��QSADORGIfiO�ORQ�ORGI�IW³CFfiOpQ	GIUyU>QSLNfiO?ORc�G¡O
EHQSbTOBQ x ORcNW x GjUyORQIApb�bpcdQ`krf?c�Gn SW�GI|gApW>GIMdJ^{�WyW>fHGIf�GI|PJwbDW>M?GIb���GjADO�Q x ORcdW+hSApQSLd��{}J
hSApQSLd��[:B �DC [ubV�NADW>bpWyfiORW>M%W>GIAp|gCFW>Ay� ��cNGjOKCgb§CgEH��QSADORGIfiO�cNW>ADW�CFb�krcNWyOpcNW>AuOpcNW>ADW
CFbHGIfiJªWl��WyUyO�Q x OpcNW¨hSADQSLN�©ORcNW�GIfNCgE�GI|mk�GIbHCFf-Z B � v � @z� 	�B§�tQSA ���T_l�BW>CPORcNWyA
GI|FQSfdW?QIAVCFf%CFfiORWyARGIUlORCgQSf0krCgORc"QIOpcNW>AoWy��W>UlORby����f x GjUyOn��OpcNWHEHGICgf0Wy��W>UyO^Q x hSApQILN�
CFbVfNQIOKbpCFhIfNC���U>GIfiOn��{NLwOVORcNW�Cgf}OpW>ApGIUyOpCFQSf0{�WyO�k�W>Wyf±hSADQSLN�%GIfNM%bTORCFEtLN|FLNbuMNLNARG¡ORCFQIf
CFb>��� Q � � � QBRoORW>bTORbVbDcNQ2k,OpcNCFb§CFbuGjOpOpApCF{dLdOsGI{d|FWVORQ�OpcNW�MNCP��WyApWyfNU>W�Cgf���W>A x QIApEHGIfNU>W
x QSA ���³E?b^bTORCgE�LN|FC°{�WlO�k�WyW>f	ORcdW�GIfdCFEHGI|FbVCgf"OpcNW ���KhSApQILN�	GIfdM�ORcdW�GIfdCFEHGI|FbVCgf
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W>fNUyW>M³GIfNCgE�GI|gbBbpcNQ2k�W>M:fNQ�CgEH��GjCFApE?W>fiOeW>CPORcNWyA>��bpQ�CPO�Cgb���QSbpbDCF{N|gWI�wGI|F{�W>CPO�LdfN|FCg�IW>|PJS�
ORc�GjOrOpcNCFbrGI{dbpW>fdU>WqQ x G¢{�W>c�Gn �CFQSLdARGI|aWl��WyUyO�CFbrG¢ApWybpLN|POrQ x QSLNA+ORWybDORCgfNh¢ApWyhSCFE?WI�

��E?��QIADOsGjf}Op|gJI�S��hSLdApW �d����Gj|FbpQ�bpcNQ2krb�Opc�GjOtOpcNW6UyQSADOpCFUnGj|�{N|gQwUs�¡GIMdW�UnGjLNbpWyM�{}J
E�LNbpUyCFE?QS| >�|g jG¡XKMNQ�W>b�fNQIOzWlX�OpW>fNM x GIA�{�WlJSQSfdM^ORcdWeWyMNhSWyb�Q x ORcdW5>�|P IG`XobpcNWyWyO>�P�+cNCgb
EHW>GIfNb�ORc�G¡On�`�NApQ2 �CFMdW>MqQSLNA�CFE?�N| Gjf}Opb�k�W>ApWeU>QIApApWyUyOp|gJK�d| GIUyW>MqQ` IW>A�[t]I�jCgf�GIUyOpCg jGjOpCFQSf
bpcNQSLd|FM:fNQIO+cNG2 IWobp�NADWnGIM³E�LNUsc:CFfiOpQ�QIORcNWyA+U>QSATORCgUnGI|�GIApW>GIb>�I�§G2 �CgfNh�bRGICgM6ORc�G¡On�dk�W
W>ApADW>M�QSf"ORcNWHbpCgMNWHQ x | GIADhSW>AqARG¡ORcNWyAqOpc�GIf	bDE�GI|g|FWyA >B|P jG¡X"CFE?�N| Gjf}Opb>��GIbok�W�k�W>ADW
EHCgfNM x LN|iQ x ApWybpLN|PORb x ApQSE |gW>bDCFQSfqbDOpLNMNCFWybzkrcdW>ApW�QSfN|PJoG�bDE�Gj|F|iGIE?QSLNfiOzQ x [t]�fdW>W>MdW>M
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��QSbDbpCg{N|FWBORc�G¡O�k�Wm��GIATORCFGI|F|PJKGj��W>UlORWyM�bpW>UyQSfNM�GjADJ^GILNMNCPORQSATJoU>QSATORCgUnGI|�GIADWnGIby�°��O�CFb�GI|FbDQ
��QSbDbpCg{N|FW�Opc�GjO>�S{�WyUnGILdbpWmORcdW�>�|g jG¡XtCFE?�N| GIfiOpb�|FG2Jo²®G¡OBGIhiGICgfNbDO�ORcNW�U>QSATORCFU>GI|�bpLNA x GIU>Wj�
k�W�MdCFM¨fdQIOKG¡��WyUyOK�NGIADOpbuQ x [^]^krcNCgUsc�EHG2J³c�Gn IWt{�W>W>f�krCPORcNCgf³OpcNWtbDLN�NApGIbDJ�|g �CFGIf
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�+cNW¢ORApGICFfdCFfNh:GIfdM�ORWybDOpCFfNh³�NApQ�U>WyMNLNADW x QSAVOpcNWH�dCF|FQjOVbDOpLNMdJ¯Z��VApQSLd��@���� � ��_
kmGIbeMNWybpCFhIfNW>M¢ORQoApWybpWyE�{N|FW+Opc�GjOeLNbpWyMHCgf¢�NApWl wCgQSLNbBbDOpLNMNCgW>beQ x OpcNWrWy��W>UlORbeQ x [^]r|FWlv
bpCFQIfNb>� �+c�GjO�CFby�®GIfNCgE�GI|gb>��|FQ�UnGI|gCFbpGjORCgQSf6GI{dCF|FCPO�JHk�GIbrORWybDORWyM¨{�QIORc:{�W x QSADWqGIfNM�G x ORWyA
CFf�GIUlORCP IG¡ORCFQIf	Q x [t]S�BORcNW�MdCg��W>ApWyfNU>WybH{�W>CgfNh0ORc�G¡O¢CFf�WnGjAp|FCgW>Atk�QSAD�	ORcNW�Cgf�GIUyOpCg jG¡v
ORCFQIf%k�GIbo{iJ0E?WnGIfNboQ x G�|FWybpCFQIfa��GIfNM%ORcdW¢OpW>bTORCFfdh:OpQwQI�¨�N|FGIU>W�QSfd|gJ�Cgf�ORcNW x ADQSfiO
cNW>E?C���Wy|FMa� �®QIAeOpcNWuE?QSbDO���GIATOn��QSLNA��NfNMNCFfdhSb�ADW>�N|gCFUnG¡ORWrORcNQSbDWKQ x W>GIAp|gCFWyA�bTORLNMNCgW>b�~
LNfNCF|FGjORWyARGI|+[^]�Cgf�GIUlORCg jGjOpCFQSf�Gj�N��W>GIApb¢ORQ�UnGILdbpW�G�MNW&��U>CPO�Cgf©OpcNW�|gQwU>GI|FCgbRGjOpCFQSf±Q x
bpcNQSATODv�MNLNARG¡ORCFQIf±bDOpCFE�Ld|FCBCFf±OpcNW�cdW>E?C���Wy|FM±UyQSfiORApGI| GjOpW>ApGI|eOpQ¨ORcdW6Gj��W>UlORW>M�bDCFMNW�Q x
U>QSATORWlX��I�+cNWyApWoGIADWKfNQ2 SWy|�GIbp��W>UlORbmOpQ�QSLNA�ADW>bDLN|gOpb>�dOpcNQSLNhSc�¬���ApbTOn�dOpcNWKCFE?��GICgApE?W>fiO
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ORcNW%|FWybpCgQSf�Wy��W>UlORb³CFf�ORcNCgb�UnGIbDWI� � fNW0CFb6OpcNW%�NApQI{N|FWyE fNQIOpW>M(CFf�Usc�GI�wORW>A �`~
ORc�GjO�krCPORc�bD��W>GI�IWyApb�GIfNM�OsGjAphSWlORb��N|FGIU>WyM G¡O����<;�CFfiOpW>AD jGI|gb>�+k�W"U>GIf�QSfN|PJª IW>ADJ
U>QiGIADbpWy|gJ	bpGIE?�N|FW�OpcNW�|FQ�UnGj|FCFbpGjORCgQSf�GI{NCF|gCgOpCFW>boQ x QSLdA¢GIfNCFEHGI|gb>�0[uf©GIfdCFEHGI|�UyQSLN|gM
{�W%bpWyApCgQSLNbp|PJ�CgEH��GjCFApWyM�QSf GIf ­�[u[ ORGIbp��GjfNM�JSWyO³ADW>EHGICFf���W>A x W>UyOp|gJ�Gj{N|FW�OpQ
MNCFbTORCFfdhSLNCFbDc¨bD��W>GI�IWyApbVkrcNCFUsc%GjApW �@�<;VGI��GIATOn�<�§Q2k�Wl SWyA>��fNQIOKGI|F|z�NApWl �CFQSLNb§bDOpLNMNCFWyb
c�Gn SW�LNbDW>M©­�[§[$OsGIbD�}b>�BGIfNM�GjfNCFEHGI|FbKkrCPORc	LdfNCF|FGjORWyARGI|B[t]�|FW>bDCFQSfdb^c�Gn IW�bpcNQ2krf
GI�N��GIADW>fiOR|PJ�bpWl SWyApWtCgEH�NGICFADEHWyf}Opb�QSf�G�bpCgEHCg| GIABOsGIbD�6ORQ�ORcdCFb+QSfNWS� £ ¼ �¦�

[§fNQIORcdW>AufdQIOsGI{d|FWo��QICFfiOn��ORcdQSLNhSc�fdQIOKG?�NApQI{N|FWyE GIbubDLNUsca��Cgb�Opc�GjO�ORcNW^LNbpWtQ x
E�LNbpUyCFE?QS|.>�|g jG¡X%Cgbo��QIOpW>fiORCFGI|F|PJ�E�LdUsc±|FWybpbqM�GIEHGIhSCgfNh³GIfNM"E�LNUsc	E?QSApW�bD��WyU>C ��U
ORc�GIfªORcNW�LNbpW�Q x GIbD�NCFApGjORCgQSfª|gW>bDCFQSfNby�(­�LNbDU>CFE?QS|rCFbHG �V[ ��[�� GIhSQSfNCgbDO>��bpQ±CgORb
Wy��W>UyOpbmGIADWrbpCFE?�N|PJtORQqCFfdcNCF{NCPOBfNW>LdApQSf�Gj|���ApCgfNh¡~�OpcNCFb�E?WnGjfNb�ORc�GjOeORcdW>ApW�bpcdQSLN|FM?{�W
fNQ6Wy��W>UlOVQSf�LdfNMNW>AD|gJ�CFfdh�krcNCgOpWtEHGjOpOpW>ArORApGIUyOpbuQSA ��{NApWybKQ x ��GjbpbRGjhSWI��fNQ6M�GIEHGIhSW
ORQ%fNW>LdApQSfNb�krcNQIbpW³G¡XwQSfNb�ORWyApE?CFf�G¡ORW6Cgf�[t]S�eGIfNM�ADW>MNLNUyW>Mª��fdQwUs�Sv�QIfªWl��WyUyORb¢Cgf
GIApW>GIbqkrcdCFUsc	ADW>U>WyCg IWHCgfN�NLdO x ApQSE�[t]S�6��f�QIORcdW>Aok�QSADMNb>�zORcNWHWy��W>UlOtQ x E�LNbDU>CFE?QS|
>B|P jG¡X³bpcNQILN|FM�{�WoOsGIADhSWyODORWyM�ORQ2k�GIApMdbu[t]qCgOpbpWy| x �NkrcNCg|FWobpQSE?WqQ x OpcNWtADW>bpLd|gORb�Q x |FWlv
bpCFQIf�bDOpLNMNCFWybuEHGnJ:ApWy²NW>UyOKbpCFMdWlv�Wl��WyUyOpbKCFf�QIORcNWyAKGIADWnGIby�§��f¨��GIADOpCFUyLN| GIAy��[t]�|gW>bDCFQSfNb
GIApWq�}fNQ2krf�ORQ?UnGjLNbpWqApWlORApQIhSARGIMdWqMdW>hSWyfNW>ApGjORCgQSf�Cgf³OpcNWVORc�Gj| GIE�Ldb>��fNQIORGI{N|PJ6CFf:ORcdW
 SW>fiOpARGI|mMdCg �CFbDCFQSf�Q x ORcdW:­ � B��¤£I¥j���¨[ubtMNCFbDU>LNbDbpW>M�Cgf±Usc�GI�wORW>A�]I�° SWyf}OpARGI|m­ � B
�NApQ2 �CFMNWyb�MNCgApW>UlO�CgfN�NLdO^ORQ�bDWy SWyARGI|mGILNMNCPORQSATJ�UyQSADOpCFU>GI|eGIApW>GIbt{�W>bDCFMNWyb�[t]S�)CgfNU>|gLNMwv
CFfNh"GIADWnGIb¢bpLdUsc�GIb¢[u[���GIfdM¯@�[�� CFf�ORcNW:U>GjO`��]��S¥j���ebpQ�GI|F|mQ x ORcdW>bpW�GIADWnGIb?GIADW
��QIOpW>fiORCFGI|F|PJ6G¡��WyUyORWyM�{iJ:|gW>bpCgQSfNby�

� f�OpcNW�QjORcNWyA^c�GjfNMa�)GjbtfNQIOpW>M±GI{�Q2 IW�GIfNM�bpcNQ2krf�CFf���hSLdApW �d� £w��ORcdW�MNCgbRGIMwv
 IGjf}ORGIhSW^Q x OpcNCFb�EHWlORcNQ�M³Q x CFfNGIUyOpCg jGjORCgQSf�CFbrORcNGjOrORcNW^CFE?�N| GIfiOrU>GIfNfNQIO§{�W^�N|FGIU>WyM
�NApWyU>CFbDW>|PJ0Q2 SW>Aq[t]I��GjfNM%C x k�W?c�Gn SW x GICF|gW>M¨OpQ�Cgf�GIUlORCg jGjOpW�bpQIEHW�Q x [t]¢ORcdW>f"CgOoCFb
��QSbDbpCg{N|FWtOpc�GjOKOpcNCFbuU>QSLN|gM%GIU>UyQSLNfiO x QSA�ORcNW�|gCFE?CgORWyM�CgEH�NGICFADEHWyf}O>� �zQ�CFfi SWybDORCghiGjOpW
ORcNCgb���QSbpbDCF{NCg|FCPO�Juk�W�ORWybDOpW>MtOpcNWm@���� � ��GIfNCgE�GI|gbakrCgOpctApWybDOpApCFUlORWyMwv�{�GjfNMdkrCFMwORctbTORCgE¢v
LN|FC�¬§C x OpcNW�W>MdhSW>bVQ x [^]?cNGIM%fNQIOV{�W>Wyf"UyQ2 SW>ADW>M�{}J�ORcNW >�|P IG`X��aOpcNW>f0OpcNCFbuk�QSLN|gM
|FWnGn IWqOpcNW^ADW>�NADW>bDW>fiOsGjOpCFQSf¨Q x OpcNW^cdCFhScNWybDO§GIfNM�|FQ2k�W>bDO x ApWy�}LNW>fNUyCFWybuCFfiORGIUyO>�®GIfNM¨bDQ
��|gOpW>ApCgfNhVQSLdOBOpcNW>bDW x ADW>�}LNWyfNU>CgW>b x ApQSE�QSLNABbDOpCFE�LN|gLNb)bDcNQSLN|gM?ADWy IWnGI|�ORcdW�LdfNMNW>AD|gJ�CFfdh
CFE?��GICFADEHWyfiOn� �+cNW:ADW>bpLd|gORb?GIADW:bpQSE?Wykrc�G¡OHWy�}LNCg IQwU>GI|¦�ehSCg IW>f©{�QjORc�ORcNW�GI{NbDW>fNUyW
Q x bpCFE?CF|FGIArORW>bTORCgfNh�QSf0fNQSADE�Gj|)GIfNCgE�Gj|Fb>��GIfNM�OpcNW x GIUlOKORc�G¡Oof�GIApADQ2kr{�GIfNM%bDOpCFE�Ld|FC
GIApWrCFfiOpApCFfdbpCFU>GI|F|PJoEHQIApW+MNC��HUyLN|gO�OpQo|FQ�UnGjOpW�ORc�GjfH{NADQiGIMN{NGIfNM?bDORCgE�LN|gC¦�T�+cNW�@���� � �
GIfNCFEHGI|gb�MNCgM���W>A x QIApE k�QSADbpWmOpc�GIf�fNQSADE�Gj|}krcdW>f¢bDOpCFE�LN|gCik�WyApWr{�GIfNM�v���GIbDbP��|PORW>ADW>Ma�
{NLdOVORcdW>ApW�k�GIbVfNQ:bDCFhSfNC ��UnGjf}OKMNCg��W>ADW>fNUyW�{�WlO�k�WyW>f"��WyA x QSADE�GIfdU>W�Cgf�ORcNW�|gW x OVGjfNM
ApCFhIc}OocdW>E?C���Wy|FMNby��GIfNM0ORcdW>ApW x QSApW¢fNQ:Wl wCgMNW>fdU>W�ORc�G¡OVORcNCgbVWy��W>UyOqCgbKApWy| GjOpW>M0ORQ�ORcdW
E�LNbpUyCFE?QS|,>�|g jG¡X6CFE?�N| Gjf}O>�

�+cNW^CFfNUyApW>GIbpWyM0f�LdE�{�WyAuQ x°x ApQSfiODv�{�GIUs�:W>ADApQSADbuCgb§Cgf¨bpQIEHW^ApW>bD��WyUyOpbKEHQIApWqbpLNA v
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CFfi SQS|P SW6UyLNW>b�krcdCFUsc�GIADW6fNQIOtbDJ�EHE?WyOpApCgU�CFf"ORcNCgbtk�G2JI�)ORcNW�EHQSbTO�QS{i �CFQILNb�{�W>CFfdh
QSLdORWyABWnGIA v�ApWy| GjOpW>M?bp��W>UlORARGj|�U>LNWyb>� ��LdOeC x OpcNW§Wl��WyUyO�Q x [t]�CFf�GIUlORCP IG¡ORCFQIftkmGjb�bDQS|FWy|gJ
ORQoM�GIEHGIhSW�OpcNWr�NApQ�U>WybpbDCFfNhoQ x GVbpCFfdhS|FWmUyLNW+O�J���Wj�}OpcNW>f¢ORcdW+Wy��W>UyOeQSf?GKOsGjbp�tkrcNCgUsc
QSfN|gJKCFfi SQS|P SWyMqOpcNW x ApQSfiOzcNW>E?C��NW>|FM}~�krcNWyApW�ORcNWyApWBCFbzG+| GjAphSW�MNWyhSApWyW�Q x ADW>MNLNfdM�GIfNUlJ
{�WlO�k�WyW>f?MNCg��W>ADW>fiO�U>LdW>b ~�EHCghSciO�{�WmWlXw��W>UyOpW>M¢ORQKU>GILNbDW+QSfN|gJtGubDE�GI|g|wCgEH�NGICFADEHWyf}O>�
krcNCFUsc"CFbVfNQjOKORcNW¢U>GIbpWj��[uf"GI|gOpW>ADf�GjORCP SW�WYXw�N| GIfNGjORCgQSf%GIApCgbpWyb x ApQSE�ORcNW x GIUlOKORc�G¡O
GIfNCFEHGI|gbekrCPORc�{NCg| GjOpW>ARGj|�[^]oGI{N|FGjORCgQSfHk�W>ADWok�W>ADWVLNf�GI{d|FWuOpQ�|FQ�UnGjOpWubpQILNfNM:bpQSLdApU>Wyb
krCgORcdCFfoG+cNW>E?C��NW>|FM��2{NLdO�bDOpCF|g|SGI{N|gW°ORQrMNCgbDOpCFfNhSLdCFbpcVbDQSLNfNMqbpQILNApUyW>b�QSfoQS�N��QSbpCPORW�bDCFMNWyb
Q x ORcNW�EHCgMN|FCgfNWi�¤£I¥n�¦�P�+cNWmW>ADApQSADb°ORcNGjO°k�W+LNbpWmGIb)U>QIf}OpApQS|gb x QSA x ApQSfiOTv�{�GIUs�qW>ADApQSADb�GIADW
W>CgOpcNW>A�QSfHOpcNWuE?CFMd|FCFfdW+QSA�QIf6QS�N��QSbpCPORW�bpCgMNW§Q x ORcNW§EHCgMN|FCgfNWmORQqORcNW§QSApCghSCFfNGI|NbpQILNfNM
bpQSLNADU>Wj� �+c}LNb§OpcNWoMNCFbD�NApQI��QSATORCgQSf�GjOpWVCFfNUyApWnGjbpWoCFf x ApQSfiOTv�{�GIUs��W>ApADQSApbrUyQSLN|FM³ApWl²�W>UlO
G?�NADQS{N|gW>E$Cgf:MNCFbTORCFfdhSLNCFbDcNCFfdh�bpQSLdfNM�bDQSLNADU>W>brkrCgOpcNCFf�OpcNWVbRGIE?WocNW>E?C��NW>|FM��dARG¡ORcNWyA
ORc�GIf	GIf±Cgf�GI{NCg|FCgO�J�ORQ�MNCFbpGIE�{NCghSL�GjOpW?bTJ�EHE?WyOpApCFU¢UyLNW>by� ��c�GjOpWy IW>AtOpcNW�U>GILNbpWj�)CgO
CFbVCFfiOpW>ApWybDOpCFfNh6OpQ�fNQIORW�Opc�GjOVOpcNW�W>|gWy jGjORWyM%CFfNUyCFMNWyfNU>W�Q xBx ADQSfiODv�{NGIUs�¨WyApApQIApbVbpWyW>E?b
ORQ:{�W�|gQSfNhSWyATv�| GIbTORCFfdh¡~�Cgf³OpW>ApE?bVQ x ORcNW�f}LNEt{�WyAqQ x OpW>bTORCFfdh³ADLNfNb�~�ORcNGIf0ORcNW�ORcdW
CFE?��GICFADEHWyfiOBCFf�Q2 IW>ARGj|F|���WyA x QSADE�GIfdU>WI�}krcNCgUsc�GjOeORcNW� SW>ATJ�|gWnGIbTO�bDLNhShSWybDOpb�ORc�G¡O�ORcdW
f�LdE�{�WyA�Q x�x ApQIf}OTv�{�GjUs��W>ADApQSADb��NADQ2 wCgMNW>b�GobpW>fdbpCgOpCg IWrOpW>bTO�Q x CFE?��GICgApW>M�|gQwU>GI|FCgbRGjOpCFQSf��

��cNCg|FWtOpcNW¢Wy��W>UlOtQ x LNfNCg| GjOpW>ApGI|°[^]HCgf�GIUyOpCg jGjOpCFQSf�QSf�cdCFhScN|PJ�OpARGICgfNW>M�GIfNCgE�Gj|Fb
CFb�|FGIAphSWy|gJ%krc�GjO�EHCghSciO�{�W6WlXw��W>UyOpW>Ma�eORcNW�bRGIE?W6CFbtfNQIO�OpApLNW x QSA^f�G � �P SW:GIfNCgE�Gj|Fb
Z��VApQSLN��	 B§�T_l� �+cNW>bDWtGIfdCFEHGI|Fb�bpcNQ2k fdQ?Wl �CFMNWyfNU>WoQ x GIf:Wy��W>UlO§Q x >�|P IG`X�CFE?�N|FGIfwv
OsGjOpCFQSf�QIf0Q` IW>ApGI|F|���WyA x QSADE�GIfdU>WI��MNCg��W>ADW>fNUyW>bV{�WyO�k�W>Wyf�cNWyEHC ��W>|gMNb§krcdCFUsca�aC x GIfiJiv
ORcNCgfNhN�SbDLNhShSWybDOBGIf�CgEH�dApQ2 SWyEHWyf}O°CFftOpcNWmUyQSfiORARGj| GjOpW>ARGj|wcNWyEHC ��W>|gMa�jGIfNM�fNQVCgfNU>ADWnGIbDW
CFf�ORcNWoQ2 SWyARGI|g|af}LNE�{�W>ArQ xzx ApQSfiOTv�{�GIUs��W>ApADQSApby�I�+cNW^QIfN|gJ�cNCFfiOrQ x GIf:Wy��W>UlO§CgbmORc�G¡O
��WyA x QSADE�GIfdU>W?QSf�OpcNW �NApbDO x Wyk�OpApCFGI|Fby��krcdW>f	ORcdW�GIfdCFEHGI|FboGIADWHbTORCg|F|)|gWnGIADfNCFfNh:ORcdW
OsGIbD���zbpWyW>E?bqOpQ�{�W¢U>QSfdbpCFbTORWyf}Op|gJ0k�QSApbDWHCgf0ORcNW?cNW>E?C��NW>|FM0QI�N��QIbpCgOpW�ORcNW¢CFE?�N|FGIfiOn�
�+cNCFb¢bpLdhShSW>bTORb?ORc�GjO�OpARGICgfNCFfdh0{�W x QSApW:[t]³CFfNGIUyOpCg jGjORCgQSf	U>GILNbpWybH[^]³OpQ"GIU>�}LNCgApW³G
ApQS|gW6QSf�ORcNCgb�OsGIbD�®�ekrcNCgUsc�CFb�bpLd{NbpWy��LdW>fiOR|PJªADWy IWnGI|gW>M�krcNW>f©CFfNGIUyOpCg jGjORCgQSf	U>GILNbpWyb
GIf%CFE?��GICFADEHWyfiOn��krcNW>ADWnGIbVOpARGICgfNCFfNh6G x ORWyAK[t]�Cgf�GIUyOpCg jGjOpCFQSf�E�GnJ�ApW>bDLN|gOKCFf0bp|gQ2k�WyA
|FWnGjApfNCgfNhN��{NLdO^|FW>GIMNbVORQ�bpQSE?W¢QIORcNWyA^{dARGICgf±GIADWnG�OsGI�}CgfNh�Q2 IW>At[^]S�¤b^ADQS|FWj����f�OpcNCFb
U>QSfiORWYX�OVCgO�CFb�CFE?��QSADORGIfiO�OpQ���QSCFfiO�QSLdO�ORcNGjO§krcNGjOuOpcNW�GIfdCFEHGI|FbrGIADW^|gWnGIADfNCFfdhHU>GIf
c�GIApMd|gJ6{�WoWlXw��W>UyOpW>M³ORQ¢{�WobDQSLNfNM³|FQ�UnGI|gCFbpGjORCgQSf � 
 � � 
Y~�OpcNW>bDWtGjApWoGIMNLd|gO�GIfNCgE�Gj|Fb
krcNQ0GIADWH�NADW>bDLNE�Gj{N|gJ%U>GI��GI{N|gWHQ x |FQ�UnGjOpCFfNh:bDQSLNfNM	bDQSLNADU>W>b�~�{NLwO�CFbq|FCg�IWy|gJ�OpQ¨{�W
ORcNW�bpWyfNbpQSADCFE?QIORQIAeUyQSfNfNWyUyOpCFQSfNbeApWy|FWl IGjf}OeORQoORcdCFbBOsGIbD���E�+cdW>ApW x QSApW�CgOeCgbBOpcNCFbBbDW>fNbDQjv
ApCFE?QIOpQSAmApQI|FWKkrcNCgUsc�Cgb�{�W>CgfNh?GIbpUyApCg{�WyM³OpQH[^]S�I�+cNCFbrCFb+UyQSfNbDCFbDOpW>fiO�krCgORc³Wy �CgMNW>fNUyW
MNCFbDU>LNbDbpW>M³CFf�Usc�GI�dOpW>AK]S��krcNCFUsc�CgfNMNCgUnGjOpW>b�Opc�GjOmbDQSE?W§OsGjbp�}b+CFfi SQI|g SWubpW>fdbpQSADCFE?QIORQSA
U>CFADU>LNCPORb�krcdCFUsc³GI�N��WnGIAmOpQ�{�WuW>fiORCgApW>|PJ�bDLN{�U>QSATORCFU>GI|¦�dGIfNM�krcNCgUsc�GjApWKfNQjO+CFE?��GICgApW>M
{}J:[^]o|FW>bDCFQSfdb2�¤� ¼ ���

� x bpQIEHWKQjORcNWyAm{NARGjCFf:GIADWnGtOsGj�IW>brQ2 SWyA x ApQSE [t]VCgf6ORcNWuUnGIbDWVQ x ORcNWVLNfiOpARGICgfNW>Ma�
]I]��



LNfNCF|FGjORWyARGI|g|gJiv�Cgf�GIUlORCg jGjOpW>M0GjfNCFEHGI|Fby�aORcNW?QS{i �CFQSLdb^U>GIfNMNCgM�GjORW x QSAVORcdCFbqQIORcNWyA^{dARGICgf
GIApW>G¨CFbqORcNW6[^]6CFf"ORcNW�cNW>E?CFbD�NcNW>ADW6QS�N��QSbDCgORW¢ORcdW6CFE?�N| Gjf}O>���+cNCFb���QSbDbpCF{dCF|FCPO�J0CFb
bpLN�N��QSATORW>M:{iJ�OpcNW ��fNMdCFfNhSb�ORc�GjOm{NCF|FGjORWyARGI|®CFfNGIUyOpCg jGjORCgQSf?Q x [t]?Z��VApQILN� ���T_Y�NWy IW>f
CFf¯Ldf}OpARGICgfNW>M�GIfNCFEHGI|gb>��U>GILNbDW>b:G�bDCFhSfdC���U>GIfiO�CgEH��GjCFApE?W>fiO?CFfª|FQ�UnGI|gCFbpGjORCgQSf�GI{NCg|Pv
CgO�JS�®GjfNM¨Gjf¨GIUyU>QSE?��GIfiJ�CFfdh?CgfNU>ADWnGIbDW^Cgf�ORcNWof}LNE�{�W>ArQ x�x ApQSfiODv�{�GIUs�6WyApADQSApby���+c�G¡O
ORcNW¨O�k�Q�bpCgMNW>bHQ x [t]¨EHCghSciO x QIApE G x LNfNUlORCgQSf�GI|rLNfNCPO6Cgb x LNATORcNWyA6bpLdhShSW>bTORWyM�{}J
ORcNWoQS{NbDW>AT IG¡ORCFQIf6ORc�GjOrc}LNEHGIfNbmkrCPORc�fNQ¢UyQSAp�NLdb�U>GI|F|gQSbpLdE�GjApWVMNW&��U>CgW>fiO§GjO+bpQILNfNM
|FQ�UnGI|gCFbRG¡ORCFQIf���] ���>�¦��GIfNM³ORcNW x GIUyO�ORcNGjOuU>GI|F|gQSbRGj|�U>QSfNfdW>UyOpCFQSfdb§{�WyO�k�W>Wyf%OpcNWoO�k�Q6[^]
GIApW>GIbKGIADW^EtLNUsc�E?QSApWqU>QSE?E?QSf³Opc�GIf³ORcNW^W>�}LNCg jGI|gW>fiO§U>QSfNfdW>UyOpCFQSfdbu{�WyO�k�W>W>f0�dApCPv
E�GIATJ� �CFbDL�GI|�UyQSADOpCFU>Wyb2� �S£w��]�� �w��]����2�¦�

� fNW¢GIbD��WyUyOqQ x ORcNW�{�W>cNG2 �CgQSLNAVQ x {�QjORc%hSApQILN�NbKkrcNCgUsc�bDcNQ2k*GIf%CFE?��GICgApE?W>fiO
Z��VApQSLN�dbu@���� � � GIfNM,���T_rCgbrOpc�GjO�ORcNWlJ�GI�N��WnGIA+ORQHbpcNQ2k bDQSEHWqbpQIADO§Q x CgEH�NADQ2 SWlv
EHWyf}O�krcdCF|FWmOpcNW+CFE?�N|FGIfiORb)GjApWrCFf��N|FGIU>Wj�P�+cNCgb�U>QSLd|FM¢{�W+U>GILNbDW>M�{iJ�bDWy IW>ARGj|NORcNCgfNhSb>¬
CgOKUyQSLN|gM�{�W�G�MNW>UyApW>GIbpW¢CFf�ORcNW�GjEHQSLdf}OuQ x E�LNbDU>CgEHQS|�ADW>|FW>GIbpWj��G�MNWyU>ADWnGIbDW?Cgf¨ORcdW
Wy��W>UyOpCg IW>fNWybpbtQ x EtLNbpUyCFE?QS|°QSf%UyQSADOpWlX��zG:U>GIbpW¢Q x bDQSEHW�QjORcNWyAV{NARGICgf%GIApW>G6OsGI�}CFfdh
Q` IW>A)OpcNWmApQI|FW�Q x [t]S�jQSA)CgO�U>QILN|FM�bDCFE?�N|gJoADWy²�WyUyO�Opc�GjO°OpcNW+GIfdCFEHGI|FbzGIADWmhSWyODORCgfNhK{�WyODv
ORW>A§GjO�ORcNWoOsGjbp�®�H�+cNW �NApbDO�O�k�Q6��QIbpbpCg{NCF|gCgOpCFW>b�bpW>WyE�ORQ?{�WqMNCFbD�NApQ2 IW>M0{iJ�ORcNW^M�GjORG
QSfHEtLNbpUyCFE?QS|dADW>|FW>GIbpW�GI|gApW>GIMdJ�E?W>fiOpCFQSfNWyM�~�CPO�bpWyW>E?beOpQo{�W+ORcdW�U>GIbpW+Opc�GjOeU>QSATORCgUnGI|
{N|FQ�Us�¡GIMNWtUyQSfiORCgf�LdW>b x QSA§GjOu|FWnGjbDO ¼ k�WyW>�}b>��C x fNQjOK|FQIfNhSW>Ay��krcNCF|gW^E?QSbDOuQ x OpcNWtCgE¢v
�NApQ2 SWyEHWyfiO x QIAmORcNWV{NCg| GjOpW>ApGI|F|PJ}v�CFf�GjUyORCP jGjORWyMHGjfNCFEHGI|FbebpWyW>E?b+ORQ�OsGj�IWo�N| GjU>WukrCPORcNCgf
ORcNCgbBOpCFE?Wm��W>ApCgQwM��P�+cNW�Wy��W>UlO�Q x >�|g jG¡X¢ADW>E?Q2 IGj|NCFf�ORcdW��dCF|FQjO�bDOpLNMdJ¢bpLdhShSW>bTORbBORc�G¡O
ORcNW x QSLdADORc±WlXw�N| Gjf�GjORCgQSf	Cgb�fNQIO�OpcNW6U>GIbpWs~���W>A x QIApEHGIfNU>W6G x ORWyA�E�LNbDU>CFE?QS| >�|g jG¡X
ApW>E?Q2 jGI|)kmGjboOpcNW?bRGIE?W¢GIbo��WyA x QSADE�GjfNU>W¢{�W x QSADW?CgEH�d| GIfiOsG¡ORCFQIfa��bDLNhShSWybDORCgfNh�ORc�G¡O
fNQo|FWnGjApfNCgfNhKc�GIM�ORGI�IWyfH�N|FGIU>W+Cgf�ORcNW+E?WnGjf}OpCFE?WI�*�+cNCFb�|gWnGn SWyb�ORcNWrbpLdhShSW>bTORCgQSf�ORc�G¡O
bpQSE?W^QjORcNWyA§GjApWnG¢CFb+ORGI�}CFfNh?Q2 SW>ArORcdW x LNfdUyORCgQSf³Q x [^]qkrcNCg|FWKOpcNW^EtLNbpUyCFE?QS|,>�|g jG¡X
CFb�CFf¨�d| GIUyWI� 
 LNUsc¨ApW>UyQ2 SW>ATJ¨Cgb§Cgf�UyQSfiORApGIbDO§ORQHOpcNWtWl��WyUyOpbuQ x |gW>bDCFQSfNby��krcNCFUsc�cNG2 IW
{�WyW>f¨ADW>��QSADOpW>M:ORQ¢{�Wq��W>ADE�GjfNW>fiO`�¤£ ¼ ���N��QSbpbDCF{N|PJ6{�W>U>GILNbpWoORcdWq�}fNQ�Us�Sv�QSf�Wy��W>UlORb�Q x
[t]K|gW>bpCgQSfNbeM�GIEHGIhSWrORcNWuGIApW>GIb�krcdCFUsc�k�QSLN|gM6{�W§UnGI�NGI{N|FW�Q x ORGI�}CFfNhqQ2 SW>A x ApQSE*ORcdW
|FW>bDCFQSfdW>M³GIApW>Gd�

]I]S]
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[ubVkrCgOpc�ORcNW�{�W>c�Gn �CFQILNARGI|°WlXw��WyApCgEHWyf}Opb>�zGI|g|°GIfdCFEHGI|Fb§LNbpWyM"k�W>ADW?�dCFhSE?W>fiORWyM x W>ATv
ApWyOpb¢Z
� � � � 
�� N � � � Q � � � �`_l�V@�ADCFQSArORQHApW>UyQSApMdCFfNhN��GI|F|�c�GjM�{�WyW>f�cdQSLNbpWyM0CFf�Cgf¨ApGIUs�SvEHQSLdf}OpW>M0U>GIhSW>buGIfNM x WyM�QSf0G�cdCFhScwv��NApQjORW>Cgf�U>GIApfdCg SQIApWtMdCFWyO>��krCPORc x ADW>W�GjU>U>WybpbKOpQ
kmGjOpW>Ay�

�:/�� �:;07�� �V7��
�+cNW x WyApApWlO§k�GIb ��ApbTOVGIf�GjW>bDOpcNWyOpCFbDW>M¨krCPORc �?E?|n�}h � � 
 Gj�aGjf�Z�¥¢E?h�EH| � � Gj|F�Nc�G`X�v
QS|FQSfdW�krCgORc �:EHh�E?|�� � GI|F�NcNGIMNQS|gQSfNW�GIUyWyORGjORWn_l�zMNW>|gCg SWyApWyM�C�� E³� �+cNW?GIfNCgE�Gj|�k�GIb
ORcNWyf(hICg SWyf �d�P]0EH|n�}h � ��Q x GjORADQS�NCgfNW¨bDLN|F�NcNGjORW�Z ¼ ��� ��h�EH| � �T_Hby� Uj��ORQ	�dApWy IW>fiO
�NLN|FE?QSf�GjADJ%U>QIfNhSW>bTORCgQSfa��GIfdM �d�P]`£�E?|eQ x �KQS�NARGjE Z2�@�¨E?h�E?|�� � MNQnXNGj�NARGIE ciJiv
MNApQ�UscN|FQIApCFMdW2_�C�� E³��ORQ6UyQSLNfiORWyAuORcdW�ApWybp�NCgARGjOpQSADJ�bpLN�d�NApWybpbRGjf}OqWl��WyUyOVQ x OpcNW�GIfNGIW>b v
ORcNWlORCFUj�±[§f©C��¤ ���|FCFfdWHk�GIb¢CFfNbDW>ADOpW>M�CFf	OpcNW�ARGjMNC GI|e SWyCFfa�eGIfNM �d�P]�E?|�ORQI�wv�LN�db�Q x

 Gj��GIfªk�W>ADW�MNW>|gCg IW>ApWyM�GIbHfNW>WyMNW>M Z�GI�N�dApQnX���Wl SW>ATJ-]2£! ���%EHCgf}LdORWyb>�mMNWy��WyfNMNCgfNh
QSf OpcNW±GjfNCFEHGI| _Y� 
 QSE?W"GIfNCFEHGI|gb�k�WyApW�GI|FbDQªhICg SWyf ]"EH|>��h � ��Q x �KWlXdGIMdApW>bDQSf
Z2�³E?h�E?|�� � MNWlXdGIE?WyOpc�GIbpQIfNWI��GjbtbpQ�MNCgLNE �NcNQSbD�Nc�GjOpW2_^C��¤ ��P�°Cgf�bDE�GI|g|�MNQSbDW>b�Q2 SWyA
]`£HE?CFf}LdORWyb ~�ORcNCgb§Cgb�OpQ6ApWyMNLNU>Wt{NARGICgf¨Q�W>MNWyE�GH| GjOpW>A�CFf�OpcNWtWYXw��WyApCFE?W>fiO>�u[�OpARG¡v
UscNW>QIOpQSEtJ6k�GIb+��W>A x QSApE?W>Ma�NGIfNM�ORcNWoGjfNCFEHGI|®ORcNWyf³�d| GIUyW>M:CFf:G�bTORW>ADW>QIORG¡XwCFU x ApGIEHW
LNbpCgfNh:{N|FLNfiOoW>GIAo{�GIApby��[*ApWyUyOsGj|��NApQS{�W�k�GIboCFfNbDW>ADOpW>M�GIfNM%LNbDW>M�OpQ:EHQSfdCgORQIA§ORcdW
GIfNCFEHGI|�� b�{�Q�MdJtOpW>E?��WyARGjOpLNApWj�IkrcNCgUsc?k�GIb�EHGICFfiOsGjCFfNWyM�fNWnGjAI�S¥ ; 
�LNbpCgfNhoGVcNWnG¡ORCFfdh
{N| GIfd�IWyO>� �§WnGjADO�ARGjOpWKkmGjbuGI|gbpQ�E?QSfNCPORQSADW>Ma�N{iJ�E?WnGjbpLNADCFfNh�ORcdW > 
 ���

�+cNW§bp�}LN|g|®k�GIbeORcNWyf�WlXw��QSbpWyM6QSfH{�QIOpc�bDCFMNWyb>�wGjOpORGIUscNCFfdhtGqcNWnGIM�v�cNQS|gMNW>A�OpQ^ORcdW
bpCFMdW�QI�N��QIbpCgOpW+ApWyU>QSADMNCFfNhd�°[�krCFfdMNQ2k¯k�GIbBMNApCg|F|FWyM�CFfiORQKOpcNWrbp�}LN|g|�QSf�ORcNWrApWyU>QSADMNCFfdh
bpCFMdWI�NGjfNM�ORcdWKMNLNApGtApWl²�W>UlORW>M�� �+cdWKWlXw��QSbpWyM�U>QSATORWlXHk�GIbmU>Q2 IW>ApWyM�krCgORcHW>CPORcNWyAH���
GIhiGIABQSA�E?CFfNWyARGI|dQSCF|��IORQoApWyMNLNUyWu�NLN|gbRGjOpCFQSfdbBGIfNM?�NApWl SW>fiO�CgO x ApQIE�MNADJ�CgfNhoQSLdOn�P�+cNW

]I]��



x W>ApADWyOqkmGjb^ORcdW>f�OpARGIfdb x W>ADApWyM�ORQ³hiGIbDW>QSLdb�GIf�GjW>bDOpcNW>bDC Gd�zLNbDCFfNh �d� £! �] � CgbpQI²NLNARGIfdW
CFf³G�]S¬g]qE?CPX�Q x B � � ¬ � � GjO§G�ARGjOpWqQ x GI�d�NApQnX�� �d� ��|gCgOpApW>bdEHCgf � �R��+cNW�bTORWyApW>QjOsG¡XwCFU x ApGIE?WtkmGjboOpcNW>f%ADW>E?Q` IW>Ma��GjfNM0ORcNW¢GIfdCFEHGI|zOpARGIfdb x W>ADApWyM"OpQ
ORcNWrApWyU>QSADMNCFfdhqUscNGIE�{�W>A>� �®LdADORcdW>A�MNQSbDW>bBQ x �KQS�NApGIE GjfNM�G¡ORApQI�NCFfNW�k�WyApW§GIMNE?CFfNCgbTv
ORW>ADW>M�Wl SW>ATJ�]��ocNQSLNADb>�E�+cNWKGIfNCFEHGI|Nk�GIb+GI|gbpQ^hSCg IW>f6C��¤ ��i²�LNCgMNb�UyQSfiORCFf}L�Gj|F|gJI�}LNbpCgfNh
GIf�Cgf x LNbDCFQSf��NLdEH�a�NOpQ?G2 IQSCFM:MNWyciJwADM�GjOpCFQSfa�

>°Xw��WyApCgEHWyf}Opb�k�WyApW+ORWyApE?CFf�GjOpW>M�{iJ�c}LNEHGIfNWy|gJ��}Cg|F|FCgfNh§OpcNW�GIfNCgE�GI|}krCgOpc?GIf¢C¦�  ��
Q` IW>ADMNQSbpW^Q x bpQ�MNCFLNE���WyfiORQS{�GjAp{NCPORQSfNWHZ >BLwORc�GjORGI| _Y�

�:/�� ����� ��7��^5);��
[u|F|�WlXw��W>ADCFE?W>fiORbzk�WyApWmU>GIApADCFW>MtQSLdO�CFf�G§bpQSLNfdMwv��NADQwQ x W>Ma�iGjfNW>UscNQICFU�UscNGIE�{�W>A>� �KLNATv
CFfNhoGIf¢WYXd��W>ADCFE?W>fiOn�SOpcNW�GIfNWybDORcdWyORCgbpWyM�GIfdCFEHGI|�k�QSLN|gM¢{�W+�N|FGIU>WyM¢QSf?GKbpEHGI|F|wEHWlOsGI|
OsGI{N|gWtCgf�ORcdWtU>WyfiORApW�Q x ORcNWtUsc�GIE�{�W>Ay�<�+cNW��dApW>bDW>fiOsG¡ORCFQIf�Q x bDOpCFE�Ld|FC�GIfNM¨ApW>UyQSApM�v
CFfNh�Q x ADW>bp��QSfNbDW>brk�WyApWo{�QIORc:U>QIf}OpApQS|g|FWyM x ApQSE�QSLdOpbpCFMdWKORcNWVUsc�GjE�{�WyA+LNbpCgfNh¢G¢@ 
ev
U>QSE?��GjOpCF{N|gW�U>QIEH�NLwORW>Ay��ORcNW �C��ARGICgf}k�GIADWG�0bpQ x O�kmGIADW�bpLNCPORW:GIfdM � � � 
 J�bTORW>E �p�
MNCFhSCPOsGI|�bDCFhSfNGI|��dApQ�U>W>bDbpCgfNh�c�GIADMdk�GIApW%Z ��LdUs�IW>A v �VGn �CFb �zW>UscdfNQS|FQIhSCFWyb>� �oGICFfdW>bD �Cg|F|FWj�
� �z_l�E�+cNW³Usc�GIE�{�W>AHGI|gbpQ%U>QSfiORGICFfNWyMª�dCF��W>b¢ORcNADQSLNhSc�ORcNW�k�GI|F|gb�ORQ�GI|F|gQ`k�GIfNGIW>b v
ORcNWlORCFU^hiGIbDW>bVGIfdM�C¦�  ��®²NLNCFMNb�ORQ6{�WtMdW>|FCP SWyApW>M x ApQSE QSLdOpbpCgMNWqOpcNW�Usc�GjE�{�WyAuMNLdApCFfdh
WlXw��WyApCgEHWyf}Opb�Z bpWyWqbDW>UlORCFQIf�£w���S_Y�

[§LNMNCgOpQSADJ"bTORCFEtLN|FC�k�W>ApW�hIW>fNWyARGjOpW>M�QSf	UyQSEH�dLdORWyA�GIb =���� ��´I�+] ¼ v�{NCPOtMNCghSCgORGI|
bRGIE?�N|FWyb>� �+cNW>bDW?k�W>ADW�bpWyf}OoOpQ:G �o«j[�U>QIf} IW>ATORW>A^GIfNM�OpcNW�ApWybpLN|PORCgfNh:GIf�GI|gQSh�bDCFhjv
f�GI|�k�GIbK�dLdOKORcdApQSLNhIc0GIf0GIfiOpCPv Gj|FC GjbpCFfdh �N|gORWyA§krCPORc�fNQIEHCgf�GI|�U>LdOpQI� x ApW>�}LNWyfNUyJ�Q x
����� �§´j� �+cNW ��|gOpW>ApWyM¯bTORCFEtLN|FCmk�W>ADW¨ORcNWyf�GIE?�N|FC ��W>M�{iJ�G���	§[ � � � ����Q2k�WyA
GIEH�d|FC��NW>A+GIfdM�bDW>fiOrORQHG � > � � �S��|FQSLNMdbp��WnGI�jW>A+krCgOpcNCFf�ORcdWqUscNGIE�{�W>A>�

��fNbDCFMNW+OpcNW+Usc�GIE�{�W>Ay�iORcNWr|FQILNMNbp��WnGj�IW>A�k�GIbeGjOpORGIUscNWyM?OpQ^GobpWyEHCgU>CgApU>Ld| GIA�EHWlOsGI|
ARGICg|¦���w� ¼ £³E Cgf	ARGIMdCFLNby�°krcNCFUsc�k�GIb�Cgf±ORLNADf�GjOpORGIUscNWyM�OpQ¨ORcdW�²�Q�QSA�GjO�QSfNW�WyfNM
GIfNMHOpQ^OpcNW§UyW>Cg|FCFfdhoGjO�OpcNW�QIORcNWyA�WyfNMa�E�+cNW���QSbpCPORCFQIf?Q x ORcNCgbBbpW>E?CFUyCFADU>LN|FGIA�ARGICg|dk�GIb
bpLNUsc:ORc�G¡O+ORcNWVUyW>fiORADWqQ x OpcNWVbpWyEHCgU>CgApU>|gW§k�GIbmkrcNWyApWVORcNWoGjfNCFEHGI|¦�¤becNWnGIM�k�QSLN|gM³|gCFW
MNLNApCgfNh¢GIf:WlXw��W>ADCFE?W>fiOn�I�+cNWoGI´yCFE�LwORc�Q x ORcdWq|gQSLNMNbD��W>GI�IWyA+U>QSLd|FM:{�WK jGIADCFWyM�{}J6G
EHQIOpQSArkrcNCFUsc�ADQIOsG¡ORW>M�ORcNW^ARGICg|�GI{�QILdOuOpcNWt��QSCFfiOpb�krcNWyApW�CPO§k�GIbVG¡OpOsGjUscNW>M¨OpQ�ORcdW
²�QwQIA�GIfdM�U>WyCF|gCFfNhN�*�+cNW§W>|FWl jGjORCgQSf¢Q x OpcNWu|gQSLNMNbD��W>GI�IWyA�UyQSLN|FMH{�W�E?Q` IW>MH{}J?E?WnGIfdb
Q x GKbpW>UyQSfNM?EHQjORQSAzkrcNCFUsc?GI|g|FQ2k�WyM�CgO�ORQ �DUyARGnkr|\�VLN�?GIfdM?MdQ`krf�OpcNW+ARGICg|¦�jGI|gOpcNQSLNhIc
CFf"GI|F|zORcNW�WYXw��WyApCFE?W>fiOpbqMdW>bpUyApCg{�WyM�cNWyApW�ORcdW?|gQSLNMNbD��W>GI�IWyAVkmGIbo��QSbpCPORCgQSfNW>M%Gj|FQSfNh
ORcNW?cNQSADCF´>QIf¯ZO�<;^Wy|FWl IG¡ORCFQIf®_l� ��QjORc"EHQIOpQSApbVk�W>ADWHUyQSfiORApQI|F|FWyM%{}J%UyQSE?�NLdORWyA x ApQSE
QSLdORbDCFMNWVOpcNWoUsc�GIE�{�W>An� �I���

B�W>LNApGI|aApWybp��QSfNbDW>b§k�W>ADWoApW>UyQSApMdW>M³LNbpCgfNh�ORLNfNhIbDORWyfwv�Cgfwv�hI| GIbDb+EHCgU>ApQ¡v�W>|gW>UlORApQ�MNWyb>�
O�Jw�dCFUnGj|F|gJ�Q x ]��! �@� �aE�ORCg�H|gW>fNhjORca�S�+cNWuWy|FW>UlORADQwMNW�QSABW>|gW>UlORApQ�MNWybek�W>ADWucNWy|FM?CFfHGIf
GIbpbDW>E�{N|PJ�krcNCgUsc?k�GIbE�dXwW>M?ORQVORcNWrE?WyORGI|dOsGj{N|FWmQIf?krcNCgUsc�ORcNW�GIfNCgE�Gj|wk�GIbB�N| GIUyW>Ma�
�+cNCFbrGIbDbpWyE�{N|gJHU>QIfNbpCgbDORWyM:Q x G�E�Gjf�LNGI|�E?CFUyApQjv�E�GIfdCF�NLN|FGjORQIA)CFf�krcdCFUsc�kmGjb+cNW>|gM�G

]I]��



EHQIOpQSApCgbpWyM�GjfNM%ApW>E?QIOpW>|gJiv�U>QSfiORADQS|F|gW>M�E?CFUyApQ�MNApCP SWj� �+cNW?EHCgU>ApQ¡v�EHGIfNCF�dLN| GjOpQSAmk�GIb
LNbpWyM¢OpQKbpWlO)ORcdWmhSApQIbpb)��QSbpCPORCgQSftQ x OpcNW�krcdQS|FW+GjbpbpWyE�{N|PJS�IkrcNCg|FWBORcNW�EHCgU>ApQ�MNADCg SWBk�GIb
LNbpWyM:OpQ�E?Q` IWuORcdWKW>|gW>UyOpApQ�MNWiZ bs_�{NGIUs��GjfNM x QSADOpc6CFfHbpEHGI|F|�CFfdU>ApWyEHWyfiORb>����f�WYXw��WyApCPv
EHWyf}Opb�krcNWyApW�QSfN|gJVG§bpCgfNhS|gWeWy|FWyUyORADQwMdWek�GIbzLNbpWyM�GjO°GrOpCFE?WI�`ORcNWeW>|gW>UyOpApQ�MNWBkmGIb�bpCgE¢v
�N|gJ¢CgfNbpWyADORWyM6CFfiOpQtGqbpEHGI|F|�cNW>GIMNbTOsGIhSWj�dGjfNM�ORcdCFb�kmGjbmGjODOsGIUscNWyM�ORQqORcNW§EHCgU>ADQwMNADCg IWI�
��f�WlXw��W>ADCFE?W>fiORbBCFfi IQS|g �CFfdhqbDCFE�Ld|gOsGjfNW>QSLdb�ApW>UyQSApMdCFfNhSb x ADQSE�bpWl SWyARGI|®W>|gW>UlORApQ�MNWyb>��LN�
ORQ x QSLNAoW>|gW>UyOpApQ�MNW>bok�W>ApW?cNWy|FM"CFf%ORcNW¢E?CFU>ADQwMdApCg IW�MNCFADW>UlOR|gJI��{NLdOoORcNWybpW?k�WyApWHGI|FbDQ
U>QSfNfdW>UyOpW>MH{}Jt²�WlXwCF{d|FW+U>QIf}OpApQS|NkrCgApWyb)ORQqGVbpW>�NGIARGjOpWD�jv�k�GnJ�EHCgU>ADQwMNADCg IW2«jcNW>GIMNbTOsGIhSW
GIbpbDW>E�{N|PJ0Z [u|g�Nc�G � E?W>hiG >BfdhSCFfNWyW>ADCFfNhN�w��bpApGIW>| _l�)[§|F|�W>|FWyUyOpApQ�MNW>bmUyQSLN|gM6{�WuEHQ2 SWyM
GjO�QSfNU>Wq{iJ:EHQ2 �CFfdh¢OpcNWoE�GjCFf�E?CFU>ADQwMdApCg IWVQSA+ORcNWoE?CFUyApQjv�E�GIfdCF�NLN|FGjORQIA>�}GIfNM�W>|gW>Ulv
ORApQ�MNWyb�U>QSLd|FM	Gj|FbpQ�{�WHEHQ2 IW>M	CgfNMNW>��W>fdMNW>fiOR|PJ±Q x QSfNW6GjfNQIORcdW>At{iJ"E?WnGIfNb^Q x ORcdW
²�WlXwCF{d|FWVkrCFADW>brGIfNM:ORcdW �¡v�k�G2J6EHCgU>ApQ�MNADCg SWj�

�+cNW:bDCFhSf�Gj|Fb��NCgUs�IWyM¯LN��{iJ�WnGIUsc©E?CFU>ADQjv�Wy|FWyUyORADQwMdWHk�W>ApW�GIE?�N|FC ��W>M(Z\GI�N�NADQnX��
]��E�����¡v x QS|FM�_KGIfNM	{�GjfNMwv��NGIbpb �N|gORWyApWyM�Z O�J��NCgUnGI|g|gJ �d� £! d£�� �§´n_^{�W x QSApWH{�WyCFfNh�MNCFhICPv
ORCFbDW>M�Z =�{NCPORby�E�S£:� ��´6bRGjEH�N|gCFfNh:ApGjORWn_oLNbDCFfNh�GIf±[K«&�$U>QIf} IW>ATORW>A�GIfNM�GIfNGI|gJ�bpWyM
QSf�U>QIEH�NLwORW>Ay�<�+cNCgbu�NADQwUyW>bDbukmGjbKbDJ�fNUscNADQSfNCgbpW>M0OpQ6bDOpCFE�LN|gLNb��NApWybpW>fiORGjORCgQSfa��bDLNUsc
ORc�GjO�OpcNW+bpCghSf�GI|gb x ADQSE�OpcNW+EHCgU>ADQjv�Wy|FW>UlORADQwMNWyb�k�W>ADW�MdCFhSCPORCFbDW>M�GjfNM¢ApW>UyQSApMdW>M x QSA°ORcdW
]6b�CFE?E?W>MNCFGjORWy|gJ x QI|F|FQ2krCgfNh:bDORCgE�LN|gLNbtQSfdbpWyO>�,�+cNW6fdWlX�O�bDOpCFE�Ld|FLNbokmGjb�fNQIOt�NApWYv
bpW>fiOpW>M?LNfiORCF|wG x OpW>A�OpcNWmUyQSEH�d|FWyOpCFQSfqQ x OpcNCFb�]mb)Q x UyQSfiORCFf}LNQILNb)ApWyU>QSADMNCFfdh �IO�J��NCFU>GI|F|PJS�
CFfiORWyATv�bTORCgE�LN|FLdbmCFfiORWyAD jGI|gbmk�WyApWq{�WlO�k�WyW>f	]ob�GIfNM"]S� £�by�
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�KLNApCgfNh^ADW>UyQSApMNCgfNhN�} jGIApCgQSLNbebDORCgE�LN|gLNbBbpWyOpb�k�W>ApWuLNbpWyM�ORQ^CFfi SWybDORCghiGjOpW§ORcdWubpWyfNbpCPORCP }v
CgORCgW>b§Q x [t]tfNW>LNADQSfNby���+cNWtORWyApE�� LdfNCgO>��CgbuLNbDW>M0cNWyApWtOpQ6ApW x W>AuOpQ�ORcNW^bpQSLdApU>W�Q x G
bpW>ADCFWybmQ x Wy|FW>UlORADQS�NciJ�bpCFQI|FQShSCgUnGI|�ADW>UyQSApMNCgfNhSby��krcNWyApWuOpc�GjO�bpW>ADCFWyb�CFbe{�W>|FCgWy IW>M�OpQtQSADCFhjv
CFf�GjOpW x ADQSE$G^bpCFfdhS|FW§fNW>LNADQSfa�E�+cNWKk�QSADM�� fNWyLNApQIfa�dCgbmfNQIO�LNbpWyM�GjbmCgO�CFb�CFE?��QSbDbpCg{N|FW
ORQ?{�WVbDLNApWoORc�G¡O+ORcNWybpW^GIApWofNQIOrADW>UyQSApMNCgfNhSb x ApQIE$E�LN|PORCg�N|FW§fNW>LNADQSfNby�
��� ����� � 05(89 $ �#$,7 $'* 7 (8051 7��:& $'9��:05- �
[uf%GI�N�dApQnXwCFEHGjORWqfNQSCgbpWtMdWyORWyUyOpCFQSf¨OpcNApWybpcNQI|FM¨k�GIbKMNWlORWyApE?CFfNWyM x QSAuW>GIUsc0[t]tLNfNCgO
ORc�GjOtkmGIbtCFfi SWybDORCghiGjOpW>Ma� �+cNCgb^k�GIb�fNWyW>MNWyM©Cgf±QSADMNW>A^ORQ�bDWyO¢GIf�Gj�N�NApQI�NApCFGjORW?CFfwv
ORW>fdbpCgO�J±krcNW>f�E?WnGIbDLNApCgfNh0|FQ�UnGjOpCFQSf"ORLNfdCFfNhN��{�W>U>GILNbDW³|gQwU>GjORCgQSf�OpLNfNCgfNh x QSAtfdWnGIA v
ORcNADW>bpcdQS|FM6bDQSLNfNMdb�CFbe�}fNQ2krf�ORQ^{�W� SWyADJ?MNCg��W>ADW>fiO x ADQSE*|FQ�UnG¡ORCFQIf¢OpLNfNCgfNh x QIA�E?QSApW
CFfiORWyfNbpW"bpQSLdfNMNb>� �+cNCFb:CFb:G¡O�|gWnGIbTO³CFf���GIATO�{�W>U>GILNbDW�bDQSLNfNMNb³krcNCFUsc GIADW"fdWnGIA v
ORcNADW>bpcdQS|FM�CgftORcNW+W>GIA)fNW>GIApWybDO)OpQKORcNW�bpQSLNfdM?bDQSLNADU>WrGIADW�|FCg�IWy|gJoORQV{�WmbpLd{wv�OpcNApWybpcNQS|gM
CFf�ORcNWoW>GIA x GIADOpcNW>bTO x ADQSE�OpcNWobpQSLdfNM�bDQSLNADU>WY~�CFf³Wy��W>UlO�OpcNWyJ³GjApWVE?QSf�GILNApGI|¦�

B�QSCFbDW³MdWyORWyUyOpCFQSf�ORcNADW>bDcNQS|FMdb?k�W>ADW�MNWlORWyApE?CFfNWyMª{iJ��NADW>bpWyfiORCFfdh	G%{�GjOpOpW>ATJ�Q x
]����0EHb¢{NLdApbDOpb�Z krCgOpc¯£0E?b?UyQSbpCgfNWlv�bp�}L�GIADW>MªhiGjORCgfNh}_^Q x {NADQiGIMN{NGIfNM©fNQSCFbDW³GjO?G
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 IGjApCFWlO�J:Q x CgfiORW>fdbpCgOpCFWyb>� �+cNCgb§fdQSCFbDWok�GIb§hSW>fNWyARGjOpW>M�QSf¨UyQSEH�dLdORWyAuGIbrkrcNCPORWofNQSCgbpWI�
krCgORc�G �@� ��´  ���¢� �§´qbp��W>UlORApLdE���{NLdO�fNQHU>QSE?��WyfNbRG¡ORCFQIf:k�GIb§E�GIMdW x QIA�bD��W>GI�IWyA
Usc�GIARGjUyORWyApCgbDORCgU>by��bDQ�ORcNW(��f�Gj|�bTORCFEtLN|FLNbrbD��WyUyORADLNE�k�QILN|FM�fNQIO§c�Gn SW�{�W>Wyf¨²®GjO>�+[mO
|FWnGjbDO � �¨bDOpCFE�LN|gC)k�WyApW6�dApW>bDW>fiORWyM¯G¡OtW>GIUsc�Q x ORcdW6CFfiORWyfNbpCPORCgW>bqLNbpWyMa� ��cNWyf��NApWYv
bpW>fiOpCFfNh0ORcdW>bpW:bTORCFEtLN|FC��°ORcNW�|gQSLNMNbD��W>GI�IWyA�kmGjb?��QSbDCgORCgQSfNWyM�GI�N�NADQnXdCgE�G¡ORW>|PJ	Gj|FQSfNh
ORcNW��DGIU>QSLdbDORCgU�G¡XwCgbC��QIf¨ORcNWtbpCFMdWtU>QIf}OpARGI|FGjORWyARGI|�OpQ�ORcNW^ApWyU>QSADMNCFfNh�bpCgOpWI¬mO�J��NCgUnGI|g|gJ
GjOHGIf©GI´>CgE�LdORc =�� ; x ADQSE'bTORARGjCFhSciO?GIcNW>GIMa� �+cNW³UscNQSCgU>W:Q x CFfiORWyfNbpCPORCgW>b¢GIfNM�ORcdW
QSApMNWyA�CFf±krcdCFUsc�bDOpCFE�Ld|FCBk�WyApW��NADW>bpWyfiORW>M©k�WyApW�{�QIORc�LdfNMNW>A�OpcNW6WYXd��W>ADCFE?W>fiORWyA>�¤b
U>QSfiORADQS|�GIfdM:k�W>ADWoMNW>UyCFMNWyM NPO � QBRl�d{NLdOrCgfiORW>fdbpCgOpCFWyb� jGIADJ�CFfdh�CFf0]���M ��bTORW>�dbrk�W>ADWO�Jw�dCFUnGj|F|gJ^LNbDW>Ma��GIfNM¢{iJ�MNW x GILN|PO)ORcNW+bTORCgE�LN|FC�k�WyApWr�NADW>bpWyfiORW>MHCFf¢GK�NbDW>LNMdQjv�ApGIfNMNQSE
QSApMNWyA>�
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[  SWyADJ�ApQSLNhIc0EHW>GIbpLNADWtQ x�x ADW>�}LNWyfNUyJ¨bpW>fdbpCgOpCg �CgO�J:k�GIboGI|gbpQ�EHGIMNW x QSAuW>GIUsc0LNfNCPOn�
�+cNWtEHGICFf³�NLNAD��QIbpWtQ x ORcdCFbrkmGIb�ORQHU>QSf �NApE�ORcNW^��QIbpCgOpCFQSf:Q x ORcNWqU>Wy|F|�krCgOpcNCFf³[t]S�
GIfNM�ORQ�MNWlORWyApE?CFfNW¨krcdWyORcdW>A:� � �Kb�QSA������Kb�k�QSLN|FM�{�W0EHQIApW¨|gCF�jW>|gJ©ORQ�{�W�ORcdW
E�G��DQIA^{NCgf�GILNApGI|�U>LdWHORQ�bpQSLdfNM	bpQILNApUyW�|FQ�UnG¡ORCFQIfa��bpQ¨�dApW>UyCFbDCFQSf"kmGIb^fNQIO^Q x hIApWnG¡O
CFE?��QSATOsGIfdU>WI�

��ApWy�}LNW>fNUlJ:bpWyfNbpCPORCg �CPO�J6kmGjb§bDCFE?�N|gJHEHW>GIbpLdApW>M�{iJ��NApWybpWyf}OpCFfNhHbpWl SW>ApGI|B]�����E?b
ORQSfNW¢{NLdApbDOpbHZ krCgOpc�£�E?bVU>QIbpCFfdWlv�bD�}L�GIApWyM�QIfNbpWlOtGjfNM%QI��bDWyOqhiGjOpCFfNhi_uGjOoG6 jGIApCgWyO�J
Q x MdCg��W>ApWyfiO x ApW>�}LNWyfNU>CgW>b�GIfNM�CFfiOpW>fNbDCgORCgW>by� �§Q2k�Wy IW>A>� �TCFfiORWyfNbpCPO�J ��Cgf�ORcNCgb6UnGIbDW
ApW x WyApb�ORQKOpcNW+bDOpApWyfNhIORc¢Q x OpcNW+bpCghSf�GI|w{�WyCFfNhKbDW>fiOBORQKOpcNW+|FQSLdMNbp��WnGI�jW>A�~�fNWyCgORcdW>A)ORcdW
Usc�GIARGjUyORWyApCgbDORCgU>b§Q x OpcNW^|gQSLNMNbD��W>GI�IWyAufNQIA�OpcNW^bDc�GI��WtQ x ORcNW^QSLdOpW>A�WnGIArk�WyApWqOsGI�jW>f
CFfiORQ�GjU>U>QILNfiOrCFf6hSWyfNW>ApGjORCgfNh��NLdApWlv¦ORQSfdWVbDORCgE�LN|gC¦�ibpQ�OpcNWoGI{NbDQS|FLwORWuCgfiORW>fdbpCgO�JHQ x ORcdW
bpQSLNfdM�ApWnGjUscNCFfNh�ORcNW�GIfNCgE�GI|�� b�W>GIApMdApLNE k�GIb)LNfN�}fNQ2krf¢GIfdMtk�QILN|FM^{�W�MNCg��W>ADW>fiO x QSA
MNCg��W>ADW>fiO x ApW>�}LNWyfNU>CgW>by�°[ub�krCPORcVORcNW�MdWyORWyApE?CFf�G¡ORCFQIfVQ x fNQSCFbDW�MNWyOpW>UlORCFQIfoOpcNApWybpcNQI|FMNby�
ORcNWo|FQILNMNbp��WnGj�IW>A+k�GIbr��QIbpCgOpCFQSfdW>M³GjOrGIf�GI´yCFE�LdOpc

�
=@�<; x ADQSE$bTORApGICFhSciO�GIcdWnGIMa�dQSf

ORcNW�bDCFMNW¨U>QSfiORApGI| G¡ORW>ApGI|rORQ±OpcNW�ApWyU>QSADMNCFfdh	bpCPORWI�	�@�±bDOpCFE�Ld|FC+k�WyApW0�NADW>bDW>fiORWyM-GjO
WnGIUsc�Q x OpcNW x ADW>�}LNWyfNU>CgW>b�LNbDW>Ma��GIfNMªORcNW�bDORCgE�LN|gCrk�W>ADW�LNbDL�GI|F|PJ��NApWybpWyf}OpW>M�CFf¯G
�NbpWyLNMNQjv�ARGIfNMdQSE�QSApMdW>A>��{dLdO+ORcNCgbrU>QSLN|gM:{�WoQ2 SWyApApCgMNMNWyf�{iJ�ORcdWqWYXw��WyApCFE?W>fiOpW>A>�
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�+cNW:E�GICgf x Q�U>LNb�Q x ORcNWybpW:WlXw��W>ApCgEHWyfiORb�k�GIb�QSf�WnGjUsc©LdfNCgO>� b�bDW>fNbDCgORCP �CgO�J"ORQ�ORcdW
GI´>CgE�LdORc�Q x G?bpQSLdfNM�bpQILNApUyWI� ��WyU>QSADMNCFfdhSb�k�W>ADW�EHGIMNWoQ x OpcNWtADW>bp��QSfNbDW>buOpQHfdQSCFbDW
�NApWybpW>fiOpW>M x ApQSE�MNCP��WyApWyf}Ou��QIbpCgOpCFQSfdbuGI|gQSfNh?ORcNW^cNQSApCg´>QSf	Z/�<;§W>|FWl jGjORCgQSf®_l�r��f0E?QSbDO
ApW>UyQSApMdCFfNhSbBORcdW>bpWu��QSbDCgOpCFQSfNb�k�W>ADWKGjO �@�<;eCFfiORWyAD jGI|FbBCgf�GI´yCFE�LwORca� x ApQIE�] ¼ �<;eQSf�QSfdW
bpCFMdW^Q x ORcNWqEHCgMN|FCgfNWuOpQ¨] ¼ � ;�QSf³ORcNWqQIOpcNW>AtZ\CgfNU>|gLNbpCP SW2_Y�H�§Q2k�Wy IW>A>��CFf³bpQSE?W^U>GIbpWyb
ORW>UscdfNCFU>GI|)�NADQS{N|FWyEHb§EHW>GIfiOVCgO§kmGjbVfNQIOK��QSbDbpCF{d|FWtOpQ6hSQ�{�WyJSQIfNM��¢]����<; x ApQSE ORcdW
EHCgMN|FCgfNWI� >�CgOpcNW>A ����EHb�QSA�]�����E?b�{NApQiGjMN{�GIfNM�fNQICFbpW�{NLNApbTORb�k�W>ApW:LNbDW>Ma�ekrCgOpc

]I] ¼



£"E?b?UyQSbpCgfNWlv�bp�}L�GIADW>M�QIfNbpWlO6GIfdM¯QI��bpWlO�hiG¡ORCFfdhN�ª[§bHkrCPORc�ORcNW³bDOpCFE�LN|gCmLNbDW>M�Cgf
MNWyOpW>ApE?CFfdCFfNh:fNQSCgbpW�ORcdApW>bDcNQS|gM�Z bpW>UlORCgQSf	£�� �N�P]`_Y��OpcNW¢fNQSCgbpW�kmGjb^hSWyfNW>ApGjORWyM	GIbV²®G¡O
CFf�OpcNW?ARGIfNhIW ��� �§´¢ORQ ���:� ��´I�){dLdOtfdQ¨U>QIEH��W>fNbpGjORCgQSf%kmGIb^E�GjMNW x QSA^bD��W>GI�IWyA
Usc�GIARGjUyORWyApCgbDORCgU>by���+cNW�bDQSLNfNM�CgfiORW>fdbpCgO�JqQ x ORcNWmbTORCgE�LN|FLdbzk�GIb)Gj|gk�G2J�b�G¡O°|gWnGIbTOI�S£rM �
hSApW>GjORWyA�ORc�Gjf�ORcNWufNQSCFbDWuMNWlORWyUyORCgQSf6ORcdApW>bDcNQS|gM6MNWyOpW>ADEHCgfNW>M6W>GIAp|gCFWyA>��{NLdO�k�GIbmbDWyO�GjO
ORcNWoWlXw��W>ADCFE?W>fiORWyA>�¤b§MNCgbpUyApWyOpCFQSf��

��OqkmGjb�fNQIO^��QIbpbpCg{N|FW¢ORQ¨ARGIfNMdQSEHCgbpW�ORcdW�QSADMNW>A^Q x bDOpCFE�Ld|FLNbq�NApWybpWyf}ORGjORCgQSfa��Gjb
EHQ2 �CFfNhVOpcNW§bD��W>GI�IWyA�LdfNMNW>AeApWyEHQjORW+U>QIf}OpApQS| x ADQSE QSfdW�|gQwU>GjORCgQSf�ORQoORcdW�fdWlX�O�ORGI�IWyb
ORCFE?WI��GIfNMªMNQSCFfdh%OpcNCFb?{�WyO�k�W>W>f¯WnGIUsc�bTORCgE�LN|FLdb¢k�QSLN|gM¯c�Gn IW¨{�W>W>fªCFE?�NARGjUyORCgUnGI|��
��fNbDOpWnGIM6CPO�kmGjb�fNWyU>WybpbRGjADJ?ORQq�NApWybpW>fiO�bDORCgE�LN|gCNCFf?GIf?QSApMdW>ABkrcNCFUsc?kmGIbehSADQSLN��W>M?{}J
bp��WnGI�jW>A���QSbpCPORCFQIfa¬�bpWl SW>ApGI|�bDOpCFE�Ld|FCSk�QSLN|FM�{�W��dApW>bDW>fiORWyM�G¡O)QSfNW���QSbDCgOpCFQSfa�`ORcdW>f�ORcdW
bp��WnGI�jW>A+k�QILN|FM�{�WKE?Q` IW>M�{iJ�� �<;+GIfNM�bDWy SWyARGI|�EHQSADWKbDOpCFE�Ld|FC®�NApWybpWyf}OpW>Ma��WlORUj� ��QSA
WlXw��WyApCgEHWyf}Opb§krcNWyApW�EtLN|gOpCF�N|gWVbDORCgE�LN|gLNb§MdLNARGjOpCFQSfdb§QSA�CFfiOpW>fNbDCgORCgW>brk�WyApW�LdbpW>M���ORcdW
MNLNARG¡ORCFQIf�GIfNM¢CFfiOpW>fNbDCgO�Jqk�WyApW+�IWy�dOeU>QSfdbDOsGjf}O°ORcNADQSLNhScNQILdO�WnGjUsc �DGI´>CgE�LdORctbDk�W>W>� �N�
GIfNM¨EtLN|gOpCF�N|gWubDk�W>Wy�Nbuk�W>ADW^EHGIMNWj¬BOpcNW>f�C x ORcNWofNWyLNApQIf¨{�W>UnGjEHWoLNfNADW>bD��QSfdbpCg IWtQSA
kmGIb¢QIOpcNW>ATkrCFbDW �T|FQSbTOR��MNLdApCFfdh%G%|FGjORWyA�bDk�W>Wy�¯CPO�k�QILN|FM�GjO¢|gWnGIbTO�{�W���QSbDbpCg{N|FW6OpQ
GIf�GI|PJwbDWqGI|F|�OpcNWoM�GjORG x ADQSE�OpcNWoWnGIAD|FCgW>AmbTk�WyW>��Z bs_l� �

�+cNW§fNQSfwv�ARGIfdMNQSE*QSADMNW>A�Q x bDOpCFE�Ld|FLNbB�NADW>bpWyfiOsGjOpCFQSf�k�GIb+Gq�NApQI{N|FWyE���GIbebDOpCFE�Lwv
|FLNbr��QSbpCPORCFQIf�U>QSLN|gM�ORcNWyf�{�W>UyQSEHWoUyQSf x QSLNfdMNW>M:krCgOpc�QIOpcNW>A x GjUyORQIApb+krcNCFUsc³Usc�GIfdhSW
MNLNApCgfNhKORcdWmU>QSLdApbpW+Q x GIf¢GI´>CgE�LdOpc�bDk�W>Wy�a�}WI�¤hN�Sc�GI{dCgORLNGjORCgQSftQ x OpcNWmUyW>|F|�� b°ApW>bD��QIfNbpWj�
Usc�GIfNhSWyb§Cgf6ORcNWVADW>|FGjORCP SWK��QSbpCPORCgQSf6Q x W>|gW>UyOpApQ�MNWoGIfNM:fNWyLNApQIfa��QSAmbDE�GI|g|�Usc�GjfNhSW>brCgf
ORcNWrMNWy�dORcHQ x Gjf�GIW>bTORcNWybpCFGd���+c}LNbBORcNWrfNWyLNApQSf�� beApWybp��QSfNbpW+OpQtG x Wyk�GI�N�NADQS�NADC GjOpW>|gJiv
UscNQSbpWyftbTORCFEtLN|FC¡kmGIb�UscNWyUs�IWyM�G x ORWyAaORcNWBWyfNM^Q x W>GIUsc�Gj´>CFEtLdORcVbTk�WyW>��~�ORcNWeApWybpLN|PORCFfdh
M�GjOsGtk�W>ADWVfNQIO+fdW>U>WybpbpGIApCg|gJ�GIf�GI|PJwbDW>Ma�d{NLdOmk�W>ADWVbpCFE?�N|PJHLdbpW>M�OpQ�bpWyWKkrcNWyOpcNW>A+ORcdW
fNW>LNADQSfa�¤b§ADW>bD��QSfdbpCg �CPO�J�c�GIM³Usc�GIfNhIW>M³MNLNApCgfNh?G?bTk�WyW>�a�

��cNWyApW6CPO^k�GIb�CgfiORW>fdMNW>M�ORcNGjOtOpcNW�M�G¡OsG x ADQSE ORcNWybpW�WlXw��W>ADCFE?W>fiORbtk�QSLN|gM	{�W
GIf�GI|PJwbDW>M6LdbpCFfdhtCFf x QSApEHGjORCgQSftOpcNW>QSATJS�wCgOBkmGjb�CFE?��QSADORGIfiO�ORQtWyfNbpLdApW§Opc�GjOeORcNW§f}LNE¢v
{�WyA§Q x bDOpCFE�LN|gLNb+�NADW>bpWyfiOsGjOpCFQSfNb�kmGjb§bDL �?U>CFWyfiOR|gJ³|FGIAphSWKOpQ�Gj|F|FQ2k-GIf�GIU>UyLNARGjOpW^U>GI|Pv
U>LN|FGjORCgQSf0Q x ORARGjfNbpE?CgODORW>M0Cgf x QSADE�GjOpCFQSf�� �+cdCFboCFbKUyQ2 SW>ADW>M	Cgf0MNWyORGICF|°CFf0Usc�GI�wORW>A^�w�
{NLdOqCFbKE?W>fiOpCFQSfNWyM%cNW>ADW¢GIbVCgOVCgbKORcNW�ADWnGIbDQSf x QSAKLNbDCFfNh � �6�NADW>bDW>fiOsGjOpCFQSfdbqQ x W>GIUsc
bDORCgE�LN|gLNb ~�G�| GIADhSW>A§f}LNE�{�W>AKORcNGIf%CFbuO�J��NCgUnGI|g|gJ:ORcNW�U>GIbpW�Cgf0W>|gW>UyOpApQS�dc}J�bDCFQS|gQShSCFU>GI|
bDORLdMNCFWyb>� �
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��f�EHQSbTO�U>GIbpWyb�CgO�CgbtfNQjO���QSbpbDCF{N|gWHORQ¨bpCFE?�N|PJ�ADWnGIM±QSLdO�OpcNW�GIUlORCg �CPO�J�Q x G¨bpCgfNhS|FW
fNW>LNADQSf x ApQSE ORcNW0bDCFhSfNGI|u�NCgUs�IWyM LN��{iJ�GIf�Wy|FWyUyORADQwMdWI� ��CFApbTOn��fNQIO�Wl SWyADJ}ORcNCgfNh
ApW>UyQSApMdW>M?{}JtEHCgU>ADQwWy|FW>UlORADQwMNWyb°Cgb)fNW>LdApQSf�Gj|�GIUyOpCg �CgO�J�¬�ORcNWyApW+Cgb�GI|FbDQVGK| GjAphSW+GjEHQSLdf}O
Q x fNQSCgbpWI� 
 W>U>QIfNMa��GthICg SWyf�W>|gW>UyOpApQ�MNW§krCg|F|®Q x OpW>f6�NCgUs�HLd��bpCFhIf�GI|Fb x ApQIE E?QSADW§ORcNGIf
QSfNWtfdW>LNADQSf0GjOuG?OpCFE?WI�H�+cNWybpWtO�k�Q6�NADQS{N|FWyEHb§GIADWtGIMdMNApWybpbpWyM%CFf³bpW>�NGIARGjOpWtbTOsGIhSWyb
Q x Gjf�GI|gJ�bDCFb>�

��f�QSApMNWyA^OpQ¨bpWy��GIApGjORWHQSLdO^fNW>LNApGI|ebp�NCg�IW>b x ApQSE {NGIUs�}hSApQSLdfNM�fNQSCgbpWI�°G�bDCFE?�N|FW
ORW>bTO�k�GIb�LdbpW>M��.��cdW>ApW�ORcNW �DARGnk0�q SQS|POsGIhSW�bpCghSf�GI|�bDcNQ2k�WyM³G^{NCg�Nc�GIbDCFUrApWybp��QSfNbpWs~
��W>GI� x QS|F|gQ2k�WyM�{}J�OpApQSLdhSc QIA��
�9R 
���
 � � N ~�U>ADQSbpbDCFfNh�WlXw��W>ADCFE?W>fiORWyATv�MdWyORWyApE?CFfNWyMORcNADW>bpcdQS|FMNbeCFf¢{�QIORc?�Nc�GjbpW>by�dGjfNM?krcdW>ApWrORcdW�O�k�Qt�NcNGIbpWybek�W>ADW�krCPORcNCgf³]�E?b�Q x QSfdW
GIfNQIOpcNW>Ay�NORcNWoMNCghSCgOpCFbpWyM�ApWyU>QSADM³k�GIbrbDOpQSApWyM�GIbrG¢��QjORW>fiOpC GI|afdW>LNApGI|�bp�NCg�IWj�

[§|F|���QIORWyf}OpC GI|BfNWyLNARGj|�bD�NCF�jW>btk�W>ADW�ORcNWyf�GIf�Gj|gJ�bpWyM x LNATORcNWyA>��G³�NApQ�U>WybpbtkrcNCgUsc
U>QSLN|gMtOsGj�IWm�N|FGIU>W�W>CPORcNWyA)MNLNADCFfNh§QSA)G x OpW>AzORcNW+GjUyORLNGI|dADW>U>QIApMNCgfNhN�*�+cNW �C��ApGICFfik�GIApW6�
bpQ x O�k�GIApW�bpLNCPORW:E?WnGIbDLNApWybH jGIApCgQSLNb¢GIbD��WyUyOpb�Q x WnGIUsc�bD�NCF�jW³k�Gn SW x QSApE³�mWI�¤hN�B��WnGI�
 SQS|POsGIhSWj��OpApQSLdhSc� SQI|gOsGjhSWI����W>GI�Sv�OpQjv���WnGI�¢MNWy�dORc��wORCgEHW�{�WyO�k�W>W>f:��WnGI�?GIfdM�ORADQSLNhSca�
� x ORcNWybpW+E?WnGIbDLNApWyEHWyf}Opb�GIADW��N|gQIOpOpW>M�GjhiGICFfdbDO�QSfNWmGjfNQIORcdW>A x QIA°WnGjUsc�bp�NCg�IWI� x QSApE?CFfNh
GtbpWyApCFWyb�Q x bpUnG¡OpORWyAp�N|gQIORby��OpcNW>f�Uy|FLNbTORWyApb�Q x bp�NCg�IWyb�krCgOpc�bpCgEHCg| GIA�kmGn SW x QSApE?bmU>GIf6{�W
�NCFUs�jW>M±QILdOn� �+cNCFbo�NADQwUyW>bDb^CgbV��fdQ`krf	GIb �DU>|gLNbDOpW>AoU>LdODORCgfNh���Z OpcNW�ORW>ADE �DUy|FLNbTORW>AA�
CFf�ORcdCFb6UyQSfiORWlX�O:ADW x W>ADApCgfNh	ORQ�G	Uy|FLNbTORW>A�Q x bp�NCg�IW>by�ufNQjO:G	U>|gLNbDOpW>A6Q x fNWyLNApQIfNbs_Y�
�KW>��W>fNMNCgfNh¢QSf:cNQ2k bDCFE?CF| GjABOpcNWobp�NCg�IWyb�Cgf�WnGIUsc³U>|gLNbDOpW>A�GI�N��WnGjA�ORQ¢{�WI�NORcdW>bpWoU>GIf
{�W�Uy| GIbDbpC ��W>M%GIbuW>CgOpcNW>A �DbpCgfNhS|gWlv�LdfNCgOC�HQSA �DE�LN|PORC�v�LNfNCPOR�¢U>|gLNbDOpW>ADb>�akrcNWyApW�G6bDCFfNhS|gWlv
LNfNCgOrUy|FLNbTORWyA�CgbmOsGI�jW>f³ORQ¢ApWy�NApWybpW>fiO§ORcNWqGIUlORCg �CPO�J6Q x G�bpCFfdhS|FWKfdW>LNADQSfa�

­�LdUsc³Q x ORcNWVMNWlOsGICg|FWyM�U>|gLNbDOpW>A+UyLdOpOpCFfNhtk�GIb+U>GIApADCFW>M�QSLdOmk�W>|g|aG x OpW>A�OpcNWVGIUlORL�GI|
WlXw��WyApCgEHWyf}O³ORQ�QS���d| GIUyWI� �+cNCFb:E?WnGIfiO:ORc�G¡O³OpcNW"W>bDOpCFEHGjORW0Q x fNQSCgbpW%MNWlORW>UlORCgQSf
ORcNADW>bpcdQS|FM�krcdCFUsc6k�GIb�EHGIMNW§MNLNApCgfNh^OpcNWuWYXw��WyApCFE?W>fiO�kmGIb�bpQSE?WyOpCFE?W>beApWy IWnGI|gW>M6OpQ
{�WoCFfNGIU>UyLNARGjOpWo{}J6| GjOpW>ArGIf�Gj|gJ�bpCgb>�
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�KW>bp�dCgORW+OpcNW§��QS�NLd| GIADCgO�J^Q x Wy|FW>UlORADQwMNWrADW>U>QIApMNCgfNh^Cgf¢[t]S��GIfNM¢ORcdW��}L�Gjf}OpCgO�J¢Q x M�GjORG
krcNCFUsc:CgOmc�GIb+�NADQwMNLdU>W>M��NCgO+cNGIb+�NApQ2 IW>M:MNC��?UyLN|gOmOpQ�MNARGnk-GIfiJ6UyQSfNU>|gLNbpCgQSfNbrGI{�QSLdO
ORcNW x LNfNUlORCgQSf:Q x [^] x ADQSE$Wy|FWyUyORADQwMdWqADW>UyQSApMNCgfNh¢bDOpLNMNCFWyb�GI|FQSfdWI�

�°CgApbTOn�S[^]+fNW>LNADQSfNbeGIADW+bpW>fdbpCgOpCg IWmORQVEHGIfiJ�GILNMdCgORQIADJ^bDORCgE�LN|gLNb)��GIApGIE?WyORWyApby�SCFfwv
U>|FLdMNCFfNh�OpcNW x ADW>�}LNW>fdUyJ³GIfNM�CgfiORW>fdbpCgO�J�Q x �NLNADWKORQSfNWyb>�dOpcNWVE?QwMNLd| GjOpCFQSf x ApWy��LdW>fNUlJ
Q x [V­ GIfNM �)­�ORQSfdW>b>�dGIfNM?ORcNW§|FQ�UnGjOpCFQSf¢Q x fdQSCFbDW§bDQSLNApUyW>bn�L�w]n���)��O�MNQwWyb�fNQjO�bDW>W>E
ORQ¢{�WKOpcNWVUnGjbpWVORc�G¡O�GIfiJ�QSfNWV��GjARGIE?WyOpW>AmbTOsGIfNMdb�QILdOrCFf6OpW>ApE?b+Q x [t]VbDW>fNbDCgORCP �CgO�JS�
GIfNMa�®CFf�GIfiJ:UnGjbpWI��CgO�Cgb�MdC��?U>LN|PO+ORQ?�}fNQ2k cNQ2k ORQ?U>QSE?��GIADW^bDW>fNbDCgOpCg �CgO�J6OpQHMdCg��W>ATv
W>fiOo��GIApGIEHWlORWyApb>�u��OKCFb�ORADLNWtORcNGjOuOpcNW x ApWy�}LNW>fNUlJ¨OpLNfNCFfdh6Q x G�fNWyLNApQIf��§CFbuADW>|FGjORWyM
ORQ%CgOpb���QIbpCgOpCFQSf�krCgORcdCFf	[^]S��krCgORc�fdW>LNADQSfNb¢bpWyfNbpCPORCg IW6ORQ�OpcNW�|FQ2k�W>bDO x ADW>�}LNW>fdU>CFWyb
GI|FQSfdh³QIfNW¢W>MNhSW?GIfdM"OpcNQSbpW¢ORLdfNW>M%ORQ:ORcNW¢cNCghScNWybDO x ApWy��LdW>fNUyCFW>b^GI|gQSfNh�ORcNW¢QS�d��Qjv
bpCgOpW�WyMNhSWS��]S]I]S� ¼ �¡��� �§Q2k�Wy IW>A>�+OpcNCFb¢QSADhiGIfNCgbRGjOpCFQSf�QI��W>ADbH|gCgODOR|FW�CFfNbDCFhSciO?CFfiORQ%ORcdW
x LNfNUyOpCFQSf�Q x [t]S�dGIb�E?QSbTO+GIbD��WyUyORb+Q x cNWnGIADCFfNh^CFfi SQI|g SW§ORcNWK�dApQ�U>W>bDbpCgfNh�Q x bTORCFEtLN|FLNb
x ApW>�}LNWyfNUyJ6CFf6bDQSEHW§kmGnJS� 
 CgEHCg| GIAD|gJI�IkrcNCF|gWuQIOpcNW>AmGIbp��W>UlORb+Q x fNWyLNApQIf�GI|�bDW>fNbDCgOpCg �CgO�J
E�GnJ�{�W^MdCFbDOpApCg{NLdORWyM�Cgf³G?��G¡ORUscwv�|FCF�jWoE�GIfdfNW>A�GIUyApQSbDb§[^]}��] �S¥j���NORcNWybpWtCgfNU>|gLNMNWVORcdW
{�GIfNMdkrCgMdORcHQ xax ADW>�}LNW>fdUyJ?ORLNfNCgfNh®� �}£��®]��@�¡��GIfNM? IGjApCFQILNb x WnGjOpLNApWyb�Q x ORcNW�CFfiORWyfNbpCPO�Jiv
ApW>bD��QIfNbpWqU>LNAT SWS� � ¼ ���NfNQSfdWqQ x krcNCgUsc¨bDLNhShSWybDO§G���GIADOpCFUyLN| GIA��NApQ�U>WybpbpCgfNh?ApQS|gWI�

�+cNWyApW¢CFbKGI|FbDQ�|FCgODOR|gWqOpc�GjOo�}L�GI|gCgOsG¡ORCg IW>|PJ�MdCFbDOpCFfNhILNCFbDcNW>buOpcNW¢W>|gW>UyOpApQS�dc}J�bDCFQS|gQShIJ
Q x [t] x ApQSE ORcNGjO�Q x GIADWnGIb�WyCgORcdW>A6{�W x QSADW�CgO6QSA�G x OpW>A6CPO�CFf¯OpcNW%GILNMdCgORQIADJª�NApQjv
U>W>bDbpCgfNh±Usc�GjCFfa����O?CFb�QIfN|gJ���QSbDbpCF{d|FW6ORQ%MNCgbDOpCFfNhSLdCFbpc	OpcNW³�NApQS��W>ATORCgW>b�Q x [t]³fNW>L�v
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kmGIbHGI�N�dApQS�NADC GjOpW x QSA�LNbDW�Cgf©Cgfi SW>bTORCghiGjORCgfNh0|FQ�UnG¡ORCFQIf	ORLNfNCgfNhN��[§f¯GI�d�NApQnXwCFEHGjORW
EHW>GIbpLNADW6Q xmx ADW>�}LNWyfNUyJ�ORLNfNCgfNh�k�GIb�Gj|FbpQ�MNWyOpW>ADEHCgfNW>M�Z bpWyUyORCgQSf�£w� �N���S_l�°GI|gOpcNQSLNhIc
x ApW>�}LNWyfNUyJtORLNfNCgfNhuCgf�EHGIfiJ^U>GIbpWyb)kmGjb)bpLNAD�NApCgbpCgfNhS|gJqfNWyCgOpcNW>A�bpc�GIAD��fNQSA�U>QSfNbDCFbTORW>fiO>�
GIfNM³bpQ¢ORcNCgbmkmGIb�Q x OpW>f:MNC��?UyLN|gO>�
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W>EHGIf�GjOpCFfNh x ADQSE MNCP��WyApWyf}OB��QSbDCgORCgQSfNb�Gj|FQSfNhKOpcNW+cNQSADCF´yQSf�Z\bpWyUyOpCFQSfH£w� �N�L�i_l�S�+cNWr��Qjv
bpCgOpCFQSfdb�LNbpWyMHk�W>ApW§GjO �@�<;�Cgf}OpW>AT IGj|Fb�{�WyO�k�W>W>f¨] ¼ �<;eGIfNM �q] ¼ �<;eGI´>CgE�LdOpca�}GI|gOpcNQSLNhIc
x QSA)ORWyUscNfNCFU>GI|�ApW>GIbpQIfNb�bDQSE?W+WlXw��WyApCgEHWyf}OpbBQSfN|gJtLNbpWyMH��QSbDCgORCgQSfNb){�WyO�k�W>Wyf�]�� � ; GjfNM
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ORCFQIfa��[§b�G:ApW>bDLN|gO>��bTORCgE�LN|FC�k�WyApW6�NADW>bDW>fiORWyM	CFf�GI´>CgE�LdOpc�QSADMNW>Ay�°bTOsGIATORCFfdh¨GjOqQSfdW
W>fNM%Q x ORcdW�ARGIfNhIW�Q x GI´>CgE�LdOpcNbVGIfNM%�NADQwUyW>WyMNCFfNh�Cgf �@� ; bTORW>�dboOpQ6ORcNW�QjORcNWyAKW>fNM��
[-f}LNE�{�W>AmQ x bDOpCFE�LN|gC�k�WyApWK�NADW>bDW>fiORWyM�G¡OmWnGjUsc���QSbDCgOpCFQSfa¬P�@�qbDORCgE�LN|gC���W>A���QIbpCgOpCFQSf
CFf�ORcNWo�NCg|FQIOmWlXw��WyApCgEHWyf}OtZ �)¥<=��i£I_�GIfNM � ��bDOpCFE�Ld|FC���W>Ar��QSbpCPORCgQSf6ORcNWyApW>G x ORWyA>�

��cNWyApW���QSbpbDCF{N|gWI�B|FQ�UnG¡ORCFQIf�ORLdfNCFfNh�k�GIb¢ApWyU>QSADMNW>M©CFf�ADW>bD��QSfdbpW�ORQ0bTORCFEtLN|FC�Q x
MNCg��W>ADCFfNh¢CFfiOpW>fNbDCgORCgW>brGIfdM®«jQSArMNLNApGjORCgQSfNby��GI|gOpcNQSLNhIc:OpcNWoW>fiORCgApWoARGjfNhSWoQ x Gj´>CFEtLdORcNb
kmGIbu�NApQS{�W>M¨GjO§WnGIUsc�CgfiORW>fdbpCgO�J³QSArMNLdARGjOpCFQSf�{�W x QSApWqEHQ2 �CFfdhHQSfiOpQHORcdWtfNWYXwO>�0�+cNW
bDORCgE�LN|gLNb§CgfiORW>fdbpCgO�J:LdbpW>M x QIAuG?��GIADOpCFUyLN| GIA �DGI´>CgE�LdORc³bDk�W>Wy����kmGjbuUscNQSbDW>f0MNLdApCFfdh
ORcNWrWlXw��W>ADCFE?W>fiOn�}{NLdOBk�GIb�GjOB|FW>GIbDO��S£VM ��GI{�Q2 SWrORcNWrfNQSCgbpW+ORcdApW>bDcNQS|gM?MdWyORWyApE?CFfNWyM
WnGIAD|FCFWyA>�dkrcdCF|FWubDORCgE�LN|gLNb+MNLNApGjORCgQSf6kmGjb§WyCgORcdW>A�� ��E?b�QIAV]�����EHby���

�§G2 �CgfNhuADW>U>QIApMNWyM¢GIb°E�LdUsc�LNbpW x LN|dM�G¡OsGuGjb°��QSbpbDCF{N|gW�GjO°QSfNW�W>|FWyUyOpApQ�MNW���QSbpCPORCgQSfa�
GIf�G¡OpORWyEH�wO�kmGIbBEHGIMNW+ORQ���fdMHQIOpcNW>ABADW>U>QIApMNCgfNho��QSbDCgOpCFQSfNb°CFf�ORcNWrbpGIEHWmOpARGIUs�³Z C¦�¤WI�
krCgORc:ORcdWqE?CFUyApQjv�E�GjfNCF�NLd| GjOpQSABbpWyODORCgfNhSb+ORcNWobpGIEHWn_l�®GI|PORcNQILNhSc�ORcNWybpWqc�GIM:ORQ¢{�WtGjO
|FWnGjbDO?]���� �aE x ADQSE�ORcdWHQSADCFhSCgf�GI|�ApW>UyQSApMdCFfNh³��QIbpCgOpCFQSf���GIfNM x ADQSE W>GIUsc±QIOpcNW>Ay��OpQ
W>fNbDLNApW�ORc�GjOeE�Ld|gORCg�N|FW�ApW>UyQSApMdCFfNhSb�k�W>ADW§fNQjO�{�W>CgfNhqE�GIMdW x ApQSE OpcNW�bRGIE?WrfNW>LNADQSfNby�
��WyO�k�W>Wyf�]  �:bpLNUsc	��QSbDCgORCgQSfNbKk�W>ADW�LNbDL�GI|F|PJ x QSLNfdM�Cgf�W>GIUsc�OpARGIUs�®� � fNUyW6G:��GIATv
ORCFUyLN| GjAtORApGIUs�±c�GjM©{�W>WyfªWYXwc�GILNbTORW>M���ORcdW�EHCgU>ApQ¡v�EHGIfNCF�dLN| GjOpQSAKk�GIb¢ApW>��QSbDCgORCgQSfNWyM
Z\EHGIf}L�GI|F|PJd_�GIfNM:ORcNWo�NADQwUyW>MNLdApWVkmGjb§ADW>��WnGjOpW>Ma�
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MNW>ADCg SWyM x ADQSE'MNCP��WyApW>fiOHfNW>LdApQSfNby�+G%U>W>ATOsGICgf¯GjEHQSLdf}O¢Q x GIf�Gj|gJ�bpCgb?Q x ORcdW �TARGnk0�
 SQS|POsGIhSW�kmGn SW x QSApE?b6k�GIb�fNW>WyMNW>M({�W x QSADW�CgOHkmGIb���QSbDbpCF{d|FW¨OpQ	|FQ�QS�©GjO6OpcNW0M�GjORG
GIb�ORARGjCFfNb6Q x bD�NCF�jW>by� �+cNCFb�Cgf} IQS|g IW>M�O�k�Q�bTOsGIhSWyb>�KMdW>bpUyApCg{�WyM Cgf�hSApW>GjORWyA�MNWyORGICF|
CFf©bpW>UlORCgQSf�£�� £w¬ ��ADbDO>��ORcdW�ADW7�DW>UlORCgQSfªQ x bDCFhSf�Gj|Fb�ORcNGjO?MNCFM�fNQIO �NO?ORcdW³�dApQ@��|gW:Q x
Gªbp�dCF�IWj�oGIfNMa�VbDW>UyQSfNMa�VORcdW"hIApQSLN�dCFfNh�ORQShIWyORcdW>A³Q x bD�NCF�jW>b:ORc�GjO�c�GIM G�bpCFE?CF|FGIA
kmGn SW x QSApE³� �+cNW x QSADEHWyAq�dApQ�U>W>bDbqk�GIb^UnGIADApCFWyM�QILdOqMNLNApCgfNh³ApW>UyQSApMdCFfNhN��krcNCg|FW�ORcdW
| GjODORW>Au�NApQ�U>Wybpb>���}fNQ2krf�GIb �DU>|gLNbDOpW>AVUyLdOpOpCFfNh��HkmGIboU>GIApADCFW>M0QILdOo{�QjORc0MNLNADCFfNh:GjfNM
G x ORWyA+ApW>UyQSApMdCFfNhN�E�+cdWqUy|FLNbTORWyApb+Q x bp�NCg�IWybrOpc�GjOrADW>bpLd|gORWyM�k�WyApWqMNW>bDU>ApCg{�WyM³GIb+W>CPORcNWyA
�DbpCgfNhS|FWYv�LNfdCgOR��QSA<�DE�LN|PORC�v�LNfNCPOR�+Uy|FLNbTORW>ADb>¬zbpCgfNhS|FWYv�LNfdCgOzU>|gLNbDOpW>Apb)GIApWBORcNQIbpW�krcNCgUsc�GIADW
 SW>ATJtk�W>|g|Pv�MdW6��fNWyMa�IkrcNCg|FWeE�LN|PORCPv�LNfNCPO�U>|FLdbDORWyApb)cNG2 IW�ORcdWmGI�N��WnGjARGIfNUyWmQ x UyQSfiOsGICgfNCFfNh
bpWy IW>ApGI|�bDE�Gj|F|FWyA>�S{NGIMN|gJiv�MNW6��fdW>M�Uy|FLNbTORWyApb>�P�+cNW§bD�NCF�jW>beCFfHGVbpCFfdhS|FWYv�LNfNCPO�U>|gLNbDOpW>AeGIADW
hSW>fNWyARGI|g|gJ�U>QSfNbDCFMNWyApWyM³OpQHc�Gn IW^QSADCFhSCgf�GjOpW>M x ADQSE�G�bpCgfNhS|FWufNW>LNADQSfa�
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�+cNWrE�GICgf�E?WnGIbDLNApWybeQ x Uy|FLNbTORW>A�ADW>bD��QSfdbpWrLNbpWyM?OpcNApQILNhScNQSLwO�ORcNCgb�bDORLdMdJ�k�W>ApWH��ADbDOTv
bp�NCg�IWK|FGjORWyfNUyJ?GIfdM6Wy IQS�IWyM�bp�NCg�IWuUyQSLNfiOn� ��CFApbTODv�bp�NCg�IW�| GjOpW>fNUlJHCgb>�i SWyADJHbpCgEH�N|PJS�iORcdW
ORCFE?WVW>|FGI�NbDW>M³{�WlO�k�WyW>f�bTORCFEtLN|FLNb+QIfNbpWlOKGIfdM³OpcNWoQwUyU>LNADApW>fdU>WtQ x OpcNW �NApbDO�bD�NCF�jW^Cgf
ORcNW6Uy|FLNbTORWyA>�¤b�ApWybp��QSfNbpWj� >) SQS�jW>M©bp�NCg�IW6UyQSLNfiO�CFbqE?QSApWHU>QSE?�N|FCgUnGjOpW>M�{�WyUnGILNbDW6CgO
CFbV��QSbpbDCF{N|gWtORQ:EHGI�IW¢G6UyQSApADW>UyOpCFQSf x QSAuWnGIUsc"U>|gLNbDOpW>A>�¤bobp��QSfiOsGIfdW>QSLNbqGIUlORCP wCPO�J�GjfNM
{�GIUs�}hSApQILNfNM¨fdQSCFbDWY~�bDQSE?WyORcdCFfNh�krcNCgUsc�Cgb+fNQIO���QSbpbDCF{N|gW x QSA ��ApbTODv�bp�NCg�IWo| GjOpW>fNUlJS�

��f³MNW>ADCg �CFfdh¢G¢ jGI|gLNW x QSA+Wy IQS�IWyM�bp�dCF�IWqU>QILNfiOn�NO�k�Q�MNCP��WyApW>fiO+OpCFE?W �TkrCFfNMdQ`krbA�
k�WyApW?MNW6��fdW>M x QIAVWnGIUsc"U>|gLNbDOpW>AoQ x bp�NCg�IWyb>¬qQSfNW�ORQ:E?WnGIbDLNApW�OpcNW¢ApW>bD��QIfNbpW¢ORQ�ORcdW
bDORCgE�LN|gLNb�GjfNM�QSfNW³ORQ	E?WnGjbpLNADW�ORcdW¨bp��QSfiOsGjfNW>QSLdbs«j{�GjUs��hIApQSLNfdM-GIUlORCP wCPO�JS� ��QIOpc
Q x OpcNW>bDW�krCFfdMNQ2krb�k�W>ApW�MNW6�NfNW>M Cgf ADW>|FGjORCgQSf�ORQ�ORcNW%ORCgEHW%Q x bDOpCFE�LN|gLNb�QSfNbDWyO>�
�+cNW^{�QSLNfdM�GIApCgW>brQ x ORcNWoADW>bp��QSfNbDWqkrCgfNMNQ2k-k�W>ADW^bDWyO x QSA+WnGjUsc¨U>|gLNbDOpW>ArbpWy��GIApGjORWy|gJS�
{�GIbpWyM QIf�G� �CgbpL�GI|§WlXdGIE?CFf�G¡ORCFQIf�Q x ORcNW0Uy|FLNbTORWyA>�¤b:@ 
 �0���`��krcNCg|FW�OpcNW0bp��QSfiOsG`v
fNW>QSLdbs«j{�GjUs��hIApQSLNfdM�krCFfdMNQ2k k�GIboCFf"GI|F|�UnGIbDW>boORcNW���W>ADCFQ�M0{�WlO�k�WyW>f�£ ���6EHboGjfNM
]�������E?brG x ORWyA�bTORCgE�LN|FLdbmQSfNbDWyOn�

�+cNWBf}LNE�{�W>A�Q x bp�dCF�IWyb�Q�U>UyLNApADCFfNhrCgfqW>GIUsctQ x OpcNW>bDWekrCgfNMNQ2krb�kmGIb�ORcdW>fqU>QSLNfiOpW>M
x QSA°Wl SW>ATJ�bTORCFEtLN|FLNbz�NADW>bpWyfiOsGjOpCFQSfa�SGIfNM x QSAzWy IW>ADJtU>|gLNbDOpW>A)Q x bp�NCg�IW>by�E�+cNWmApG2k�bD�NCF�jW
U>QSLNfiO�kmGjb�OpcNW^f}LNEt{�WyA§Q x bp�dCF�IWybuQ�U>UyLNApADCFfNh�krCgOpcNCFf�OpcNW^ADW>bD��QSfdbpWokrCFfNMNQ2ko���+cNW
bp��QSfiOsGIfNWyQSLNbR«j{�GIUs�}hSADQSLNfNM¢bp�dCF�IW�U>QSLdf}Ozk�GIb�OpcNW�f}LNE�{�W>AzQ x bD�NCF�jW>b x ApQSE OpcNW�bpGIE?W
U>|FLdbDORWyA>�}CFf�ADW>bD��QSfdbpWrORQKORcdW�bpGIE?W+bDORCgE�LN|gLNb)�NADW>bpWyfiOsGjOpCFQSfa�iQ�U>UyLNApADCFfNhoCgf�ORcNW+bD��QSf�v
OsGIfNWyQSLNbR«j{�GIUs�}hSADQSLNfNM"krCFfNMNQ2ko� ��W>UnGjLNbpW�ORcdW¢O�k�Q�krCFfNMdQ`krbVk�W>ADW?fdQIOVORcNW�bpGIE?W
bpCF´yWI�}ORcNW�bp��QSfiOsGjfNW>QSLdbs«j{�GjUs��hIApQSLNfdM�U>QSLNfiO�U>QSLd|FM?fNQIOebpWyfNbpCg{N|gJ¢{�W§bDLN{dOpARGIUlORW>MHMNCPv
ApW>UlOR|PJ x ApQSE�OpcNW^ApGnk bp�NCg�IWqU>QSLNfiO>�+��fNbDOpWnGIMa��ORcNW x GIUlORQSArLNbDW>M¨OpQ�U>QIApApWyUyO�ORcNW^ARGnk
bp�NCg�IW?U>QSLNfiOqkmGjbqOpcNWHbD��QIf}ORGIfNWyQSLNbs«¡{�GIUs�}hSApQILNfNM �Rµdº8�n��E�Ld|gORCg�N|FCgW>M�{iJ0OpcNWHMdLNARG¡v
ORCFQIf©Q x ORcdW³ADW>bD��QSfdbpW�krCgfNMNQ2ko�©��OHCgb¢CFE?��QSATOsGIfiO�OpQ�fdQIORW�ORcNGjO¢ORcNCgb?UyQSApADW>UlORCFQIf
x GIUyOpQSAKkmGjb^fNQjOqGIf%CFfiORWyhSW>Ay��GjfNM%bpQ:ORcNW ��fNGI|) jGI|FLNW�Q x Wl SQS�jW>M	bD�NCF�jW¢U>QSLNfiOok�GIb
GI|FbDQ�fNQIOmGIf�CFfiORWyhSW>Ay�)[ufdQIORcNWyAmfNQIORGI{N|gWu��QSCFfiO�CFb�Opc�GjOmkrcdCF|FWrORcdWKU>QSfiOpW>fiORb+Q x W>GIUsc
krCFfNMNQ2ko��C�� Wj��OpcNW6bD�NCF�jW6U>QSLdf}Opb>�)k�W>ADW6UnGI|gU>LN|FGjORWyM±bDW>��GIApGjORWy|gJ x QSAqWnGIUsc�bTORCFEtLN|FLNb
�NApWybpW>fiORGjORCgQSfa�®ORcNWq��QIbpCgOpCFQSf�Q x ORcdW^ADW>bp��QSfNbDW^krCgfNMNQ2k k�GIbuMNW&��fNWyM�QSfN|PJ�QSfNUyW x QSA
WnGIUsc�U>|FLdbDORWyArQ x bD�NCF�jW>by�
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 Wy IW>ApGI|BQIORcNWyAVU>ADCgORWyApCFG�k�WyApW?LNbpWyM�ORQ:bDW>|FWyUyOoORcdW
U>|FLdbDORWyApbrkrcNCFUsc:k�W>ApWqU>QIfNbpCgMNW>ADW>M x QSA x LNADOpcNW>A�GIfNGI|gJ�bpCgb>�
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fNQSCgbpWI��GjOq|FW>GIbDOoOpQ³krCPORcNCgf±£  �]���M �u�T�+cNCgbqk�GIbqfNW>UyW>bpbpGIADJ±GIbVk�WHCgf}OpW>fNMdW>M
ORQ6CghSfNQSADW^fdWnGIA v�ORcdApW>bDcNQS|gM¨bDOpCFE�Ld|FC�Z��U�S£¢M �-bpLd�NARGjOpcNApWybpcNQI|FM®_rCFf�QSLdA§E?WnG¡v
bpLNADW>E?W>fiORb�Q x bpWyfNbpCPORCg �CPO�J6ORQ¢bDOpCFE�Ld|FLNb+��QSbpCPORCgQSfa�

�
��Ooc�GIM0ORQ:{�W���QIbpbpCg{N|FW^ORQ:MNWyOpW>ADEHCgfNWtORcdW�O�Jw�dCFUnGj|�| GjOpW>fNUlJ�Q x ORcdW�U>|FLdbDORWyA>�¤b
ApWybp��QSfNbpWj�rCFf©QSApMNWyA?OpQ±bDWyO?ORcNW �DApWybp��QSfNbpW³krCFfNMdQ`krbA�±krcNCgUsc�GIADW�LNbDW>M�OpQ
UnGI|gU>LN|FGjORW�Wl SQS�jW>M�bD�NCF�jWHUyQSLNfiOn� �+cNCFboApWy�}LNCFADW>M%ORc�GjOoOpcNWHUy|FLNbTORWyA>�¤bt@ 
 �0�q�
x ApQSE krcdCFUsc^OpcNWeApW>bD��QIfNbpWekrCFfNMNQ2krb�k�WyApW�bpWyO>�IbDcNQ2k�WyM�GIftQI{} �CgQSLNbzApW>bD��QIfNbpWj�

�
�+cNW+E?WnGIbDLNApWyEHWyf}Opb)Q x GI´yCFE�LdOpctbDW>fNbDCgORCP �CgO�J^c�GIM�ORQu{�W x ADW>WmQ x GIfiJ�Wy �CgMNW>fNUyW
Q x GjM�GI�dORGjORCgQSfHQIAecNGI{NCgOpL�GjOpCFQSfa�*�+cNCgbek�GIbeUscNW>Us�jW>M:{iJHUyQSE?��GIApCgfNhVORcNW�U>|gLNbTv
ORWyA>�¤b�ADW>bD��QSfdbpWoORQ?G�hSCg IW>f:bDOpCFE�LN|gLNb�krCPORc:CgOpb+ApW>bD��QIfNbpWVORQ?G�ApWy��W>GjO�Q x ORc�G¡O
bDOpCFE�LN|gLNb+EHGIMNWoGjO�G�| G¡ORW>A+��QSCgf}OrMdLNApCgfNh¢ApW>UyQSApMdCFfNhN�

�§G2 �CgfNh0MNQSfNW�OpcNCFby�eW>GIUsc©U>|FLdbDORWyA�krcNCFUsc©ApWyE�GjCFfNWyM	kmGIb¢UyQSfNbpCgMNW>ADW>M�ORQ0{�W:G
bpCFfdhS|FW¢LNfNCPO x QSA x LNADOpcNW>A^GIf�GI|PJ�bpCFby� �+cdWHORQjOsGI|�f}LNE�{�W>AqQ x bpLNUsc	LdfNCgOpbok�GIb = �N�zQ x
krcNCFUsc =qk�WyApWKADW>U>QIApMNWyM6CFf x W>ApADWyO��)¥<=��i£�� =qCFf �)¥S¥ �I¥w��]2�qCFf �)¥S¥��@�d�®]��tCgf �)¥I¥����d�
]��§Cgf �)¥I¥ � ��GIfNM � �§Cgf �)¥S¥ �N]S�T�+cNW�f}LNEt{�WyA�Q x bpCFEtLN|gORGIfNW>QILNbp|PJ}v�ApWyU>QSADMNW>M �D��GICgApbA�
Q x LNfdCgORbrk�GIb �I£w¬§]qCFf��)¥<=@�i£w��]qCFf��)¥S¥ �I¥w�®�?Cgf��°¥S¥����d� ¼ CFf��)¥S¥@���d� �¢CFf��)¥S¥ ���
GIfNM¨��Cgf �)¥S¥ �d]S�)[ �D��GjCFAC��Cgf�ORcNCgbmU>QSfiOpWlX�OuCgbrG�LNfNCg��LdWq�NGICFADCFfNh�Q x O�k�QHMdCg��W>ApWyfiO
LNfNCgOpb�krcNW>ADW³OpcNW:ApW>bD��QIfNbpWyb�Q x {�QjORc�k�WyApW³ApW>UyQSApMdW>M�G¡O�ORcNW:bRGjEHW�ORCgEHWj� �+c}LNb
krcNW>ADW�OpcNApWyW�MdCg��W>ApWyfiO�LdfNCgOpbBGIApW+ADW>U>QIApMNWyM�GjO�OpcNWrbRGIE?WmORCgEHW�ORcNCgb�U>QSLNfiOpb�GIb)OpcNApWyW
MNCg��W>ADW>fiO¢��GICgApb ~�ORcNW �NApbDO¢LdfNCgO��NGICFADW>M	krCgOpc�ORcNW�bDW>U>QIfNMa�BORcNW�bDW>U>QIfNM©krCPORc�ORcdW
ORcNCgApMa��GIfNM�ORcNW(��ApbTOukrCPORc�OpcNWoORcNCgApMa� �ux OpcNW �I£?��GICgApby��Cgf �HUnGIbDW>buOpcNWoO�k�Q6LdfNCgOpb
k�WyApW�GIUyOpL�GI|F|PJ±ADW>UyQSApMNWyMªQIf�OpcNW:bRGIE?W�W>|gW>UlORApQ�MNWj��GjfNMªMdCFbDOpCFfNhILNCFbDcNW>M x ADQSE QSfdW
GIfNQIOpcNW>Aq{iJ�Uy|FLNbTORWyA^UyLdOpOpCFfNhN��krcNCg|FW�ORcdWHADW>EHGICFfNCgfNh �w]?��GICFADbVk�WyApW�UyQSE?��QSbDW>M�Q x
LNfNCgOpb�ADW>U>QIApMNWyM6QSf6MNCP��WyApWyf}O�W>|gW>UlORApQ�MNWyb>����f6fNQtUnGIbDW§k�W>ApWuEHQSADW�Opc�GIf?ORcNADW>WuLdfNCgOpb
ApW>UyQSApMdW>M(bpCFEtLN|gORGIfNW>QILNbp|PJS�rGIfNM�fNQ�E?QSADW¨ORc�Gjf�O�k�Q�LNfNCPORb6k�W>ADW0Wy SWyA:ApW>UyQSApMdW>M
bpCFEtLN|gORGIfNW>QILNbp|PJ x ApQIE�ORcdWqbpGIE?WVW>|FWyUyOpApQ�MNWI�

� ���D��� � 1#( 7 -�0D*,+ 7�(�051
�°CFhSLdApW ¼ �g]�bpcNQ2krb)ORcdW���QSbpCPORCFQIfNb�Q x ApW>UyQSApMdCFfNhKbDCgOpW>b°Cgf�GIfdCFEHGI|Fb�krcNWyApW+MNCghSCgORGI|i�NcNQjv
ORQShSApGI�NcNbok�W>ApW¢OsGj�IW>f�MNLNADCFfNh³ApWyU>QSADMNCFfNhd�H@zQSbpCPORCgQSfNbVk�WyApW?MNWyOpW>ADEHCgfNW>M"{iJ%LNbpCgfNh
GIf¢QS��WyARGjOpCFfNhuEHCgU>ApQIbpU>QI��W�OpQK �CFbpLNGI|FCgbpW�OpcNW+W>|gW>UlORApQ�MNW�OpCF��krCPORc�ApWybp��W>UlOeOpQV��GjODORW>ADf
Q x {N|gQwQ�M0 SW>bDbpWy|Fb�QSf"ORcNW?U>QIADORCgUnGI|BbDLNA x GIUyWI����f�E�LN|gOpCF�N|gWlv�W>|FWyUyOpApQ�MNW�WlXw��W>ADCFE?W>fiORby�
ORcNWqMNCFbTOsGIfdU>Wo{�WlO�k�WyW>f¨OpcNWVORCg�NbrQ x MdCg��W>ApWyfiO§Wy|FWyUyORADQwMdW>b+kmGjbuGI�d�NApQnXwCFEHGjORWy|gJ �d� £  
]S���oE?E�~�bpQSE?WmWy��QSATOek�GIbeE�GjMNW+ORQoW>fNbDLNApW�ORc�G¡O�MdCFbDORGIfNUyWrk�GIbefNQq|FW>bDb�ORc�GIf¢ORcdCFb>�
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�°CFhSLdApW ¼ �g]S¬ �rW>U>QIApMNCgfNh6bpCPORWybKCFfa� x ApQSE�|FW x OuOpQ�ApCFhIc}O>� �°¥<=��i£w� �)¥S¥��@�d� �°¥S¥ � �6GjfNM
�)¥S¥ �N]I� 
 ��LNGIApW�EHGIAp�jW>ADb�bpcNQ2k�krcNW>ADW6ORcNW�Wy|FW>UlORADQwMNWyb�k�WyApW�bDW>W>f�ORQ�OpQSLNUsc�ORcdW
U>QSATORCFU>GI|°bDLNA x GjU>W ��QSfd|gJ�bpCgOpW>bukrcdCFUsc0J�CFW>|gMNW>M0ADW>UyQSApMNCgfNhSbVGjApW�bDcNQ2krfa� �+cNW�UyLNAD IW>M
|FCFfdWtCFf¨WnGIUsc0�NcdQIORQShIARGI�Nc0CgfNMNCgUnGjOpW>b§OpcNW�bDLN�NARGjbDJ�|g �C Gjf�bpLN|gU>LNby�^­�W>MNCFGI|z��QSbDCgOpCFQSfNb
GIApWqORQHOpcNW^OpQS��Q x WnGIUsc��dcNQIORQd��GIfdM�ApQSbTORApGI|���QSbDCgOpCFQSfNb+OpQ�ORcNW^|FW x On�®WlXwU>Wy�dOVCgf�ORcdW
UnGIbDW^Q x �)¥S¥ �N]KkrcNW>ADW^E?W>MdC GI|���QSbDCgOpCFQSfNbmGIApWVORQ�OpcNWVORQS�:ApCghSciOrU>QSADfNW>A�GIfdM³ADQSbDOpARGI|
��QSbDCgOpCFQSfNbmOpQ�ORcNWVORQI�³|gW x O>�

{�WyUnGILNbDWVQ x ORcdWKM�GIEHGIhSWrORc�G¡O�k�QSLN|FM�Q�U>UyLNA�OpQtORcdWKW>|gW>UyOpApQ�MNW§OpCF�Nb�C x OpcNWyJ?k�WyApWKOpQ
GIU>UyCFMNWyf}ORGI|F|PJ6UyQSfiOsGIUlO§QIfNWqGIfNQIOpcNW>Ay�

[§|gORcdQSLNhSc�CPO�CFb�MdC��?U>LN|POtOpQ"UyQSf ��ADE OpcNCFby�eMdLNW6ORQ0ORcdW��NApQS{d|FW>E?btkrCPORc���QwQSA
�NLNApWYv�OpQSfNW%ApWybp��QSfNbpWyb>�qGI|g|uW>|gW>UlORApQ�MNW%��QSbpCPORCFQIfNb�GI�N��WnGjA:OpQ�{�W0k�W>|F|KkrCPORcNCgf�[t]S�
GIfNM-Cgf(OpcNW�GIApW>G©fNQIApEHGI|F|PJ�Usc�GIApGIUyOpW>ADCFbpWyM-{iJ(EHCgM�ORQ©cNCFhSc 
��°b±Z =©� ��´±GjfNM
GI{�Q2 IW2_l� �+cNCFbHCFb?��GIATOR|gJ�{NGIbpWyM�QSf¯�NADWy �CFQILNbp|PJ}v��NLN{N|gCFbDcNW>M�bDCFfNhI|FWlv�U>Wy|F|+ApWyU>QSADMNCFfdh
bDORLdMNCFWyb2��]��d]i�a]�� �I�¦�®GjfNM��NGIADOp|gJ6{NGIbpWyM�QSf³QS�dOpCFU>GI|aCFEHGIhSCgfNh�bTORLNMNCgW>b x ApQIE�QSLNArQ2krf
| GI{�QSARG¡ORQSATJa��]�� �`���q[§f0WlXdGIE?�N|FW^Q x ORcNWt| GjODORW>A§CFb§bpcNQ2krf"CFf ��hILNApW ¼ �M�w��krcNCFUsc%U>GIf
{�WoMNCgApW>UlOR|PJ6U>QIEH��GjApW>M:ORQ ��hILNApW ¼ �P]S�

�+cNW¢MNWy�dORc�Q x ORcNWybpW¢ IGjApCFQILNbVApWyU>QSADMNCFfNh:bDCgORWybVkmGIbqfNQIOoMdWyORWyApE?CFfNWyM±Gjf�GjORQIE¢v
CFUnGj|F|gJI� �§Q2k�Wl SWyA>�VCgOHkmGjb³Q x ORW>f���QSbpbDCF{N|gW¨ORQ�CgMNW>fiOpC x J©ORcNW0��QSCFfiO:G¡O�krcNCFUsc�ORcdW
W>|FWyUyOpApQ�MNW�{NApQI�IW�ORcdW�U>QSATORCFU>GI|°bDLNA x GjU>WI��MNLdW�ORQ6ORcdW�Usc�GIARGjUyORWyApCgbDORCgU�Usc�GIfNhIW�CFf�ORcdW
bpCFhIf�GI|�{�W>CFfdh³ADW>UyQSApMNWyMa� �+c�Ldb x QSAVE?QSbDOqbDCgORWybqG³ADQSLNhSc%W>bTORCgE�GjOpCFQSf0Q x ApWyU>QSADMNCFfdh
MNW>�dOpc�UyQSLN|FM?{�W§EHGIMNWrLNbDCFfNhoApW>GIMNCgfNhSb�OsGI�jW>f x ADQSE OpcNWrEHCgU>ApQ�MNADCg SW+UyQSfiORADQS|F|gW>A>����f
ORcNWeE�G��DQSApCPO�JuQ x ORcNWybpWeUnGIbDW>b�ORcNWybpWeApW>GIMNCFfdhSb�bpLNhShIW>bDO°GrMNW>�dOpc^Q x |FWybpb�ORcNGIf �w� ¼ EHE³�
GIfNM x QIAtGjOq|gWnGIbTO^O�k�Qjv�OpcNCFADMNbqQ x bDCgORWybtCPOqk�GIb^|FW>bDbqOpc�GIf �d� =:E?E�� �+cdCFbqbpLNhShIW>bDOpb
ORc�GjO°EHQIbDO�Q x QSLNAzApWyU>QSADMNCFfdhSb�k�W>ADWmCFf^U>QSATORCFU>GI|}| GnJSWyApb��p�T«j�D�p��GIfdM�� C � �§Q2k�Wy SWyA>�iORcdW
GIU>UyLNARGIUlJ0Q x ORcNWybpW¢MNWy�dORc%E?WnGIbDLNApWyEHWyf}OpboCFbK�}LNCPORW���QwQSAy�aWI�¤hN�a{�W>U>GILNbDW?Wy|FWyUyORADQwMdW
��WyfNWyOpARGjOpCFQSfNbrEHGnJ6c�Gn SWq{�W>W>f�GjO§GIf:QS{N|gCF�}LNWoGIfdhS|FWKOpQ¢OpcNWoU>QSATORCgUnGI|abDLNA x GjU>WI�
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	§fNCPOtORcdApW>bDcNQS|gMNb�ORQ�fdQSCFbDWI�)krcNCgUsc�GIApW�G�EHW>GIbpLNADW�Q x bpWyfNbpCPORCP wCPO�JS�° jGIADCFWyM	krCFMNWy|gJ
x ApQSE
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�°CFhSLdApW ¼ ���w¬��+cNW�O�J��NCFU>GI|�WlX�OpW>fiOtQ x�x WyApApWlOq[t]S�zGIbVMNW&��fNWyM±{iJ0ORQSfdQIORQS�dCFU>CPO�J�GjfNM
GIbpbDW>bpbDW>M�LNbpCgfNh�CFfiORADCFfNbDCFU§QS�dORCgUnGI|�CFEHGIhSCgfNh®��]�� �2���E�+cNWV|FW x ORE?QSbDO�CFEHGIhSW�CFb+G��NcdQIORQjv
hSARGI�dc^Q x [t]S�jGIfNMqORcNWBQIOpcNW>AzCFEHGIhSWybaApWl²�W>UlO)UyQSADOpCFUnGj|iGIUyOpCg �CgO�JI�jCgfVORcNWebRGIE?WeGIfNCgE�GI|��
CFf±ADW>bD��QSfdbpW�OpQ�f�GIADApQ2kr{�GIfNM±fNQSCFbDW?krCPORc±OpcNW�CgfNMNCgUnGjOpW>M±UyW>fiORADW x ApWy�}LNW>fNUlJS� �+cNW
krcNCgOpW§bDUnGI|gW�{NGIABCFfNMNCgUnGjOpW>bBGo|FWyfNhIORc?Q x ]�E?E³� ��cNCPORW ���t� beApWy�NApWybpWyf}O�U>Wyf}OpApQSCgMNbeQ x
GIUyOpCg �CgO�JI���+cNCFb�MNC GjhSARGIE CFbBOsGI�jW>f x ADQSE*LNfN�NLd{N|FCgbpcNWyM�k�QIAp�¢{iJ �KADb>�d­�ApbDCFUYv��°|gQShSW>|��
C W>ApbDfNW>|zGIfdM��VCFfdhN�

�¢]��"M �+_Y�E�+cNW¨MNCgbDOpApCF{dLdORCgQSf�Q x LdfNCgO¢ORcdApW>bDcNQS|gMNbHCgb¢bpcNQ2krf¯Cgf �NhSLNApW ¼ �L�d� �+cNW
EHW>GIf³OpcNApWybpcNQI|FM:CFb

�
���¢M � 
 @ ���

��f x QIApEHGI|F|PJS�Sk�W x QSLNfNM6Opc�GjOmOpcNWKApWybp��QSfNbDCg SWyfNW>bDb§Q x [t]VbpWyW>E?W>M6OpQ�²�LNUyOpL�GjOpWVG
hSApW>GjOeMNWnGI|�krCPORc¢Usc�GIfNhIW>b�Cgf?GIf�GIWybDORcdWyORCgUrMNW>�dOpca����f�MdW>W>��GIf�GIWybDOpcNW>bDC Gd�i SWyADJ?|FCPOpOp|FW
GILNMNCPORQSATJ�ADW>bp��QSfNbDWVU>QSLd|FM6{�WKMNCgbpU>WyApfNWyMa�B[mO+bp|gCFhSciOp|gJ¢|FWybpbrGIfNGIW>bTORcNWybpC Gw�dApWybp��QSfNbDW>b
k�WyApWtW>GIbDJ:OpQHWy|FCFUyCgO>�dkrcNW>ADWnGIbuGjO�Wy IW>f0|FWybpb§GIf�GIWybDOpcNW>bDC G?OpcNWq{�GIUs�}hSApQILNfNM¨|gWy IW>|zQ x
fNW>LNADQSf�GI|NGIUyOpCg �CgO�JqkmGjb�bpLNUsc¢ORc�G¡O�CgO°U>QSLN|gM�{�W+MdC��?U>LN|PO°OpQVCFbpQI| GjOpWmGKbpCgfNhS|gW�fNWyLNApQSf��
[u|F|zQ x OpcNW>bDW�bDOsGjhSW>bKOpQwQS�:�N|FGIU>WqkrcNCF|gW^OpcNW�GIfNCgE�Gj|�k�GIbVbDL �?U>CFWyfiOR|gJ�LNfNUyQSfNbDU>CFQILNb
GIb+ORQ¢{�WqGIADWy²�WYXwCg SWj�
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 � ���(+��	��+H/1#&I ) +H/1) 'L%('@?�'@% I
�±W x QSLNfNMqORc�G¡OzOpcNWeE�G��DQIApCgO�JuQ x LdfNCgOpbzMdCFMqfNQIO�ApW>bD��QIfNM^k�W>|g|}OpQ§�dLNApWYv�ORQIfNW�bTORCgE�LN|FC��
krCgORc%ORcdW?ADW>bD��QSfdbpW>b^{�WyCFfNh�k�WnGI�%GjfNM�|FGI{NCg|FWI� � fN|gJ��@�i« = �"ZO� ¼ �¢_KLNfNCgOpbVbpcNQ2k�W>M
G�Uy|FW>GIA��NApW x W>ADW>fNUyW x QIA6ORQSfNWyb�krCgORcdCFf�G	��GIATORCgU>LN|FGIA x ApWy�}LNW>fNUlJ�ARGIfdhSWI� �+cNCFb:CFb
��LdCgORW�Ldf�LdbpL�GI|�~�QSfdW�Q x [t]S�¤bVEHGICFf x WnGjOpLNApWybVCFf0{�GIAD{NCgOpLNARG¡ORWlv�GIf�GIWybDOpcNW>bDC G��NADW>��G`v
ARGjOpCFQSfNb^CFbqORcNW6ADW>|gC GI{N|gW¢ApW>bD��QIfNbpW6OpQ��NLNADW�ORQSfdW>b>��OpQ¨ORcNW�WlX�ORWyf}O�Opc�GjO^ORQSfNWyb�GIADW
LNbpL�Gj|F|gJ?LNbDW>M³GIb+G^bpWnGjApUsc:bDOpCFE�LN|gLNb>� �°CFhSLdApW ¼ � ��bDcNQ2krbmORcNW x ApW>�}LNWyfNUyJ�ORLNfNCgfNh x QSA
O�k�Q³WlXdGIE?�N|FW�LdfNCgOpb>��krCgOpc"ADW>bD��QSfdbpW¢EHW>GIbpLdApW>M"CFf0OpW>ApE?bVQ x Wy IQS�IWyM±bp�dCF�IW¢UyQSLNfiO
Z\bpWyW�bpWyUyOpCFQSf ¼ �M�S_Y� � fNW^Q x ORcdWtLNfNCPORb§c�GIbKGjf�QS{i �CFQSLNb§�NApW x W>ADW>fNUyW x QSA�OpQSfNWybukrCgOpc
x ApW>�}LNWyfNU>CgW>befNWnGjA � �o� ��´I�ikrcNCF|gWmORcNW+QjORcNWyAebDcNQ2krb�fdQqUy|FW>GIA���GjODORW>ADfHQ x�x ADW>�}LNW>fdUyJiv
bpW>fdbpCgOpCg �CgO�JI�-��E?��QIADOsGjf}Op|gJI��ORcNWybpW�O�k�Q�LNfNCPORbHk�W>ADW�{�QIORc�ADW>UyQSApMNWyM�CFf¯OpcNW¨bpGIE?W
W>|FWyUyOpApQ�MNW���W>fNWlORARG¡ORCFQIfa��bDQ�CgOKCgbufNQjOVbpCgEH�N|PJ�ORcNWtUnGIbDW�ORc�GjOKbpQSE?Wt��QSbpCPORCgQSfNb§k�W>ADW
ApW>bD��QIfNbpCP SWoORQ�ORQSfdW>b§GIfNM:QIORcdW>Apbrk�W>ApWofNQjOn�

]��S�



0

5

10

15

20

25

30

35
nu

m
be

r 
of

 u
ni

ts

unit threshold (dB SPL)

0 to 10 10 to 20 20 to 30 30 to 40 40 to 50 50 to 60 >60

�°CFhSLdApW ¼ ���w¬ �+cNW�MNCgbDOpApCF{dLdORCgQSf:Q x bpCgfNhS|gWlv�LdfNCgO�fNQSCgbpWoORcNADW>bDcNQS|FMdb>�<�+cdApW>bDcNQS|gM�W>bTORCPv
E�GjOpW>b x QSA+W>GIUsc�LdfNCgO�GIADWoQSfN|gJ6GIU>UyLNARG¡ORWVORQ�krCgOpcNCFf%]���M �§�
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�°CFhSLdApW ¼ � �N¬P�+cNW�ApWybp��QSfNbDW>b�Q x O�k�QtWlXdGIE?�N|gW�LdfNCgOpbBOpQ^�dLNApWrORQSfdW>beQ x MNCP��WyApCgfNh x ApWlv
��LdW>fNUlJS� ��Wybp��QSfNbDW�CFb§EHW>GIbpLNADW>M%GIb�ORcNWtf�LdE�{�WyAuQ x Wl SQS�jW>M%bp�dCF�IWybV��WyAubTORCFEtLN|FLNb
�NApWybpW>fiORGjORCgQSfa�®GIfNM³WnGjUsc���QSCFfiO+ADW>�NADW>bDW>fiORb�ORcNWoGn SWyARGIhIW^Q x �@��bTORCFEtLN|FLNb��NApWybpW>fiORG¡v
ORCFQIfNb>�

]�� =
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�°CFhSLdApW ¼ � £w¬���Wybp��QSfNbDW>bzQ x G+O�J��NCFU>GI|iLNfNCPO�Z�¥S¥ ��� 
u]��i_�OpQ§fNQICFbpWB{NLdApbDOpb x ADQSE- jGIADCFQSLNb
|FQ�UnGjOpCFQSfNby� >BGIUsc©MNQIO¢ADW>�NADW>bpWyfiORb6G0bDCFfNhS|gW6bp�dCF�IWj�©@�QSbDCgORCgQSf�GI|gQSfNh�ORcdW�Gj{NbpUyCFbpbpG
ApW>�dApW>bDW>fiORb�ORcNWo|FGjORWyfNUyJ�Q x OpcNWobp�NCg�IWI��GIfdM³MdQIORbrQSf:ORcNWobpGIEHWVcdQSApCg´>QSfiOsGj|a|FCgfNWVGIADW
bp�NCg�IW>b�QwUyU>LNADApCgfNhoCFf¢ApWybp��QSfNbpW�ORQVORcdW§bpGIEHWrbTORCFEtLN|FLNb��dApW>bDW>fiOsG¡ORCFQIfa���+cNW§GI´>CgE�LdOpc
GIbpbDQwUyC GjOpW>M�krCgOpc�WnGjUsc��NApWybpW>fiORGjORCgQSf�CFb6hICg SWyf�QSf�OpcNW�QSADMNCFf�G¡ORWI�mkrCPORc�fdW>hiGjOpCg IW
 IGj|FLNWyb�CgfNMNCgUnGjOpCFfNhtOpcNWocNW>E?C��NW>|FM�UyQSfiORApGI| GjOpW>ApGI|�ORQ�OpcNWobpCFMdWqQ x ADW>U>QIApMNCgfNhN�

� ���D� � � $61:9 ( 7�(83 (�7�� 7�0 9 05 #1�� 9 05 :& *,$ -�0D*,+ 7�(�051
�°CFhSLdApW ¼ � £§bDcNQ2krb)ORcNW�ApW>bD��QIfNbpW+Q x G�O�Jw�dCFUnGj|wLNfdCgOrZ 	§fNCPOI
u]��§CFf�GIfdCFEHGI| �)¥S¥ ���i_�OpQ
bDORCgE�LN|gC�Q x MNCP��WyApW>fiOKGI´>CgE�LdORcdb>�r[ub§UnGIf�{�WtbDW>Wyfa��ORcdWtLNfNCPO�ApW>bD��QIfNMNbKbTORApQIfNhS|gJ:OpQ
bDORCgE�LN|gCaCFf:ORcNWqU>QIf}OpARGI|FGjORWyARGI| x ApQSfiO§��LNGIMNARGjf}O>�®ApW>bD��QIfNMNbuE?QSADWok�WnGj��|PJS��GIfNM³krCgOpc
|FQSfNhIW>At|FGjORWyfNUyJI�)ORQ�bTORCgE�LN|FCBCgf±ORcNW�U>QSfiORApGI| G¡ORW>ApGI|eApWnGjA��}L�GIMNApGIfiOn�BGIfNM�ADW>bD��QSfdMNb
 SW>ATJ?|FCgODOR|gW�ORQqbDOpCFE�LN|gCNCFf¢ORcdW�Cg�NbpCg| GjOpW>ApGI|dcNWyEHC ��W>|gMa�P�+cdWubRGjEHWrM�GjORG^GjApWrbpcNQ2krf�Gjb
G§bpWyApCgW>bzQ x ��QSbDOTv�bTORCFEtLN|FLNbaOpCFE?WBcNCFbTORQShSApGIE?b�CFf(��hSLNADW ¼ � ¼ Z�GI|PORcNQSLdhScofNQIORWBORcNGjO�OpcNCFb
bpcNQ2krb§OpcNW x LN|F|�]^brQ x ApWyU>QSADMNCFfdh¢krcdCF|FW �NhSLNApW ¼ � £�QSfN|PJ6bpcdQ`krbrORcdW(�NApbDO<�@�@�¢E?bs_Y�

@ 
 �0��bVMNW>ADCg SWyM x ApQSE�O�k�Q�QIORcdW>AKADW>U>QIApMNCgfNhSbKGjApWtbDcNQ2krf"GIbKWlXdGIE?�N|gW>buCgf ��hjv
LNApWyb ¼ � �0GIfNM ¼ � =d� �+cNW:��LNGI|FCPO�J±Q x ORcdW�ApW>UyQSApMdCFfNh0Cgf �NhSLNApW ¼ � �¨Cgb�k�QSADbpW�ORcNGIf
ORcNW^QIORcNWyApb§bpcNQ2krf0cNWyApWI��{NLdO§CgO§CFbr�NADQS{�GI{N|PJ:EHQIApWqApW>�dApW>bDW>fiOsG¡ORCg IW�Q x OpcNW^O�J��NCgUnGI|
|FWy IW>|aQ x {�GIUs�}hSApQILNfNM:fNQSCgbpWI�E�+cdWVLNfNCgOmbpcNQ2krf�Z 	�fNCgOH
 ¼ ]VCFf �°¥S¥ �N]`_BCFb�GI|FbDQ��}LNCgOpW
O�Jw�dCFUnGj|zCgf³Opc�GjO§CgOrADW>bp��QSfNMdb§ORQ?bDOpCFE�Ld|FCaUyQSEHCgfNh x ApQSE�Gj|FE?QSbDO�GI|g|�MNCFADW>UlORCFQIfNb>��{NLwO
ApW>bD��QIfNMNbB��GIATORCFUyLN| GjAp|gJobTORADQSfNhS|PJ^OpQqbTORCgE�LN|FLdb)GI´yCFE�LdOpcNb)Cgf�ORcNW x ADQSfiO�U>QSfiOpARGI|FGjORWyARGI|

]��I¥



��LNGIMNARGjf}O>���+cNW�ADW>bp��QSfNbDW6�NADQ@��|FW¢bDcNQ2krf�CFf���hSLNADW ¼ � =³Cgb^|gW>bDb^UyQSEHE?QSf"CFf%ORc�G¡O
CgOqApWybp��QSfNMNb^�NApCgE�GIADCF|PJ³OpQ�Cg�NbpCg| GjOpW>ApGI|°bTORCFEtLN|FC�� �+cdCFbqLNfNCgO�Z 	§fNCPO 
H�@��Cgf �)¥I¥ � �i_
GI|FbDQqbDcNQ2krbmGK SWyADJ¢bTORApQIfNh^bDW>UyQSfNM�GIATJ¢ApWybp��QSfNbpW���WnGI��Cgf¢OpcNW�@ 
 �0�+~�ORcNCgbeCgb��}LNCgOpW
U>QSE?EHQIfa�}GIfNMHbpLNUsc�Go��WnGI��WYXdCgbDOpb x QSABEHGIfiJ¢Q x OpcNW�LNfNCgOpb�k�W§ApW>UyQSApMdW>Ma�wGI|gOpcNQSLNhIc
LNbpL�Gj|F|gJ±ORQ�G"|gW>bpbDW>AHWlX�ORWyf}O>����f x GjUyOn��G�bDE�GI|g|mbpWyU>QSfdM�GIADJª@ 
 �0� ��W>GI��UnGjf¯{�W
MNCFbDU>W>ADfNW>M�CFf:bpQIEHWV��GjfNW>|gb�Q x ��hILNApW ¼ � ¼ �

[ ORApGIMNCPORCFQIf�GI|aGjf�GI|gJ�bDCFbrQ x OpcNW^GI´>CgE�LdORc³bDk�W>Wy��bpcdQ`krf¨CFf���hSLNADW>b ¼ � £¢GIfNM ¼ � ¼
CFfi SQS|P SWyb�UnGI|gU>LN|FGjORCgfNh�ORcNW6Wl SQS�jW>M©bp�NCg�IW6UyQSLNfiO x QSA^WnGIUsc�bTORCgE�LN|FLdbt�NADW>bpWyfiOsGjOpCFQSfa�
GIfNM±�d|FQIODORCFfdh:OpcNW?EHW>GIf�bD�NCF�jW�UyQSLNfiO�GjhiGICFfdbDOqbDOpCFE�LN|gLNboGI´yCFE�LdOpc"OpQ¨hSCP SW?G �TApWlv
U>W>�wORCg IW ��W>|gM��N�t[§boMNW>bDU>ApCg{�WyM%CFf%bpWyUyORCgQSf ¼ ���w��k�W?MdWyORWyApE?CFfNWyM0ORcNW�Wl SQS�jW>M±bD�NCF�jW
U>QSLNfiOH{iJ�E�Gjf�LNGI|F|PJ±MNW&��fNCgfNh"G%OpCFE?W�krCFfNMdQ`k x QSA�ORcdW³ADW>bD��QSfdbpWI��U>QSLdf}OpCFfNh%ORcdW
f�LdE�{�WyA+Q x bp�dCF�IWybrQwUyU>LNADApCFfdhtkrCgOpcNCFf�Opc�GjOmkrCgfNMNQ2ko��GIfdM6ORcNWyf³bDLN{dOpARGIUlORCFfdh¢GIf�W>b v
ORCFEHGjOpWuQ x ORcdWVbp��QSfiOsGIfNWyQSLNb ��ADCFfNh�ApGjORWj�E�+cNWVApWybp��QSfNbDWokrCgfNMNQ2k(kmGIb+MdWyORWyApE?CFfNWyM
bpW>�NGIARGjOpW>|PJ x QIAeW>GIUsc6LNfdCgOn�}QSf?ORcNW§{�GIbDCFbeQ x G^@ 
 �0�^����O�bDcNQSLN|gM�{�WufNQIOpW>M?ORc�GjOeORcdW
@ 
 �0��LNbpWyM x QSA§OpcNCFb�kmGIbuU>QSE?�NCF|gW>M x ApQSE�GI|g|�OpcNW�ADW>bpLd|gORbuCFf�Gjf%GI´>CgE�LdORc�bDk�W>Wy�a�
ARGjOpcNW>AtOpc�GIf	{�W>CgfNh�G�bDORCgE�LN|gLNbTv�bp��W>U>C ��UH@ 
 �0�$|FCg�IWHOpcNQSbDW�bpcdQ`krf�Cgf ��hSLdApW ¼ � ¼ �
[ubqGIf0WlXdGIE?�N|gW�Q x ORcNW x LN|g|°�NADQwUyW>bDb>��ORcNW¢ADW>bp��QSfNbDW�krCFfNMNQ2k x QSAuOpcNW¢LNfNCgOKbpcNQ2krf
CFf ��hSLNADW>b ¼ � £:GjfNM ¼ � ¼ k�GIb¢]��  ¼ �6E?boG x ORWyAVbDOpCFE�LN|gLNbVQSfNbDWyO>��GjfNM"OpcNW¢ApWybpLN|PORCFfdh
ApW>UyW>�dOpCg IW ��W>|gM�CFb�bpcNQ2krf�Cgf ��hSLdApW ¼ � ¥�Z\|FW x OY_Y� ��QSA�UyQSE?��GIApCgbpQSf�� �NhSLNApW ¼ � ¥�Z\ADCFhSciOY_
bpcNQ2krb^OpcNW¢ApWyU>CF�dApQ�UnGI|)Q x ��ADbDOTv�bp�dCF�IW¢|FGjORWyfNUyJ x QIAKORcNW¢bRGjEHW¢LNfNCPOn��GIfdM�CPOoCFbVU>|gWnGIA
ORc�GjO�cNCghSc:bp�NCg�IWoU>QILNfiORb§GIApWoGIbDbpQ�U>CFGjORWyM³krCPORc:bpcNQIADO�| GjOpW>fNUyCFWyb>�

��O+CgbmCFE?��QSADORGIfiO�OpQ�bpcNQ2k(ORc�GjO�ORcNWKEHGIhSfdCgORLdMNWKGIfdM:OpCFE?CFfNhqQ x ApWybp��QSfNbDW>brbpWyW>f
CFf ��hSLNADW>b ¼ � £! ¼ � ¥%GIApW�O�J��NCFU>GI|¦�eGIb¢{�QIORc©EHGIhSfNCPORLNMNW6GIfNM�ORCFE?CFfdh0GIApW³GIfNGI|gJ�bpWyM
x LNADOpcNW>A�Cgf�Usc�GI�dOpW>A/=d�
�°CFhSLdApW ¼ �g]���MdCFbp�d| GnJ�b�ORcNW�ADW>bp��QSfNbDW�krCFfNMNQ2krb x QSA�GI|F|�Q x
ORcNW�LNfNCgOpbHk�W¨ADW>U>QIApMNWyM x ApQSE³�mGIfdMa�rGIb�U>GIf�{�W�bDW>Wyfa�rEHQSbTOHkrCgfNMNQ2krb�k�W>ADW¨bpWlO
krCgORc6OpcNW>CgAmbDORGIADOK]��  ���^EHb+G x ORW>A�bDORCgE�LN|gLNb�QSfdbpWyO>�®GIfNM6OpcNW>CgAmW>fNM��o]����^EHbm|FGjORWyA>�
[�cNCFbTORQShIARGIE Q x ��ADbDODv�bp�NCg�IW�|FGjORWyfNUyJI�ahSCg IW>f0Cgf ��hSLNADW ¼ �P]S]S��U>QSf �NApE?buORc�G¡OVCFfNCPORCFGI|
ApW>bD��QIfNbpWybHE?QSbDO x ApW>�}LNWyfiOR|gJ±U>QSE?E?W>fNUyW�]��  � ��EHb�G x ORW>AtbDORCgE�LN|gLNb�QSfNbDWyO>�BkrcdCF|FW
ORcNWKf}LNEt{�WyA�Q x bD�NCF�jW>bmWl SQS�jW>M:{iJ6GqbDOpCFE�LN|gLNbB IGjApCFWyb�EHGICgfN|gJ�{�WyO�k�W>Wyf%]  d£qbD�NCF�jW>by�
GIbKbpcdQ`krf"CFf�ORcNW�bpGIE?W ��hSLNADWI� �VCg SWyf�ORcNWtMNCg��W>ADW>fNUyW>bVCFf¨ApW>bD��QIfNbpW�krCFfdMNQ2k�bDCF´yW
bpcNQ2krf¢CFf �NhSLNApW ¼ �g] �d�ICPO)U>QILN|FM�{�WmGjAphSLNWyM�ORc�G¡O�GKE?WnGIbDLNApW�Q x bp�NCg�IW��Rµdº8�+k�QSLN|gM�{�W
EHQSADWoGI�N�NADQS�NADC GjOpWKORc�GIf�G¢EHW>GIbpLNADWoQ x bD�NCF�jW�� 
�¹ ��ºD���§Q2k�Wy IW>A>� x QSA+QSLdA��dLNAp��QSbpWyb
ORcNW�Gj{NbpQS|gLdORWqEHGIhSfNCPORLNMNWqQ x OpcNWtADW>bD��QSfdbpWtk�GIbK|gW>bpb§CFE?��QIADOsGjf}OrOpc�GIf¨OpcNW^k�GnJ¨Cgf
krcNCFUsc©ApWybp��QSfNbpW³MNCP��WyApW>M x QSA�MdCg��W>ApWyfiO¢bDORCgE�LN|gC¦�±[§b¢G0ApW>bDLN|gO>��LdbpCFfdh"bD�NCF�jW:ARGjOpW
CFfNbTORWnGjM�Q x bp�dCF�IWoUyQSLNfiOrk�QSLd|FM:QSfN|PJ6c�Gn SWqc�GIM³GIf³Wy��W>UlO�C x ORcNWoADW>bp��QSfNbDWqkrCgfNMNQ2k
c�GIM�{�W>W>f�U>GI|FUyLN| G¡ORW>M^bpWy��GIARG¡ORW>|PJ x QIA�W>GIUsc¢bDORCgE�LN|gLNb>�*�+cNCFbzkmGjb)fNQIO�MdQSfNWI�I{�WyUnGILNbDW
CgO^CFbqMNC��?U>Ld|gOqORQ¨MdWyORWyApE?CFfNWHG¨ADW>bp��QSfNbDW�krCFfdMNQ2k CFf"UnGIbDW>btkrcNWyApW�OpcNW>ADW6CFbq|FCPOpOp|FW
fNW>LNApGI|�ApWybp��QSfNbDWI�

] ���
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�°CFhSLdApW ¼ � ¼ ¬�@ 
 �0�§bmUyQSE?�NCF|gW>M x ApQSE*ORcdWubRGjEHW�ApWyU>QSADMNCFfNhIbmGIb�CFf �NhSLNApW ¼ � £w��>BGIUsc
@ 
 �0� bpcNQ2krb+M�GjORG x ADQSE x QSADO�JH�NApWybpWyf}ORGjORCgQSfNbmQ x ORcNW§bRGIE?WubTORCFEtLN|FLNby���+CFE?W§G x ORWyA
bDORCgE�LN|gLNb¢QSfNbpWlO�Cgb�hSCg IW>fªQSf©OpcNW�GI{NbpUyCFbDbRGªZ/�  �] �����0EHbR_l��GIfNM�ORQIORGI|+f}LNE�{�W>A?Q x
bp�NCg�IW>b^CFbVhSCP SWyf�QSf%ORcdWHQSADMNCFfNGjORW³ZO�  d£@��bp�dCF�IWybs_Y� �§CgbDOpQShSARGjE {NCFfdb^GjApW:]���EHboCgf
krCFMdOpca�iGIfNMt| GI{�W>|gbzOpQuORcNW�|FW x O)Q x W>GIUsc��N|gQIO°hICg SWeORcNW�bDORCgE�LN|gLNb°Gj´>CFEtLdORc^CFf�MNWyhSApWyW>by�

] �d]
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�°CFhSLdApW ¼ � �w¬e@ 
 �0�§b§ApW>�dApW>bDW>fiORCgfNhHOpcNWoApWybp��QSfNbpWqQ x 	§fNCPOU
 ¼ ]S��CFf³GIfdCFEHGI| �)¥I¥ �N]S�
ORQ³bDORCgE�LN|gC�GjOqMNCg��W>ADW>fiOq��QIbpCgOpCFQSfdb>� �+cNWHG¡XwW>b�GjfNM�QjORcNWyAqhIARGI�NcdCFUnGj|�U>QSfi SWyfiORCFQIfNb
GIApWVORcdWqbpGIE?WoGIbrCFf ��hSLNADW ¼ � ¼ �

] � �
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�°CFhSLdApW ¼ � =d¬e@ 
 �0�§b§ApW>�dApW>bDW>fiORCgfNhHOpcNWoApWybp��QSfNbpWqQ x 	§fNCPOU
H�@�d��CFf³GIfdCFEHGI| �)¥I¥ � �d�
ORQ³bDORCgE�LN|gC�GjOqMNCg��W>ADW>fiOq��QIbpCgOpCFQSfdb>� �+cNWHG¡XwW>b�GjfNM�QjORcNWyAqhIARGI�NcdCFUnGj|�U>QSfi SWyfiORCFQIfNb
GIApWVORcdWqbpGIE?WoGIbrCFf ��hSLNADW ¼ � ¼ �

] ���
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�°CFhSLdApW ¼ � ¥w¬P�+cNWKbD��GjOpC GI|�ADW>U>Wy�dORCP SW<�NW>|FM x QSABORcNW§LNfNCgO�CFf ��hSLNADW ¼ � £w���+cdWKGIfNhI|FW�Q x
WnGIUsc0��QSCFfiO§ApWy�NApWybpW>fiOpbqbTORCgE�LN|FLdbuGI´yCFE�LwORca��GIfNM�OpcNWtApGIMNCgLNb§Q x WnGIUsc0��QSCFfiO§ApWy�NApWYv
bpW>fiOpb§ADW>bp��QSfNbDW^EHGIhSfdCgORLdMNWY~�W>CgOpcNW>A�Wy IQS�IWyM�bp�NCg�IWoU>QILNfiO�Z |FW x OY_�QSAmOpcNWoApWyU>CF�dApQ�UnGI|
Q x ��ApbTODv�bp�NCg�IWK|FGjORWyfNUyJ�Z\ADCFhSciOY_Y��>BGIUsc���QSCFfiO�CFbmGjf�Gn SW>ApGIhSWVQ x�x QIADO�J?�NApWybpWyf}ORGjORCgQSfNby�
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�°CFhSLdApW ¼ �P]��d¬ �+cNW�ADW>bp��QSfNbDW�krCFfNMNQ2krboLNbDW>M%CFf0U>GI|FUyLN| GjOpCFfNhHWy IQS�IWyM�bD�NCF�jW�U>QSLNfiO>�
x QSABWy SWyADJHLNfNCPO�ADW>UyQSApMNWyMa�.>BGIUsc�cdQSApCg´>QSfiOsGj|�|FCFfdW�ADW>�NADW>bDW>fiORb+GoMNCP��WyApW>fiO�LNfNCPOn�ikrCgOpc
CgORbe��QSbpCPORCFQIfHGjfNM�WYXwOpW>fiO+Gj|FQSfNhVOpcNWKGI{dbpU>CgbpbpG^CFfdMNCFU>GjORCgfNhVORcNWrORCgEHCgfNhoGIfNMHMNLNARG¡ORCFQIf
Q x OpcNWVkrCFfNMdQ`k krCgOpc�ADW>bp��W>UlOrORQ?bDORCgE�LN|gLNbmQSfNbDWyO>�

] � �
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�°CFhSLdApW ¼ �P]S]S¬ �§CgbDOpQShSARGjEHb^bpcNQ2krCFfdh%OpcNW ��ADbDOTv�bp�dCF�IW:|FGjORWyfNUyJ�Z OpQS�®_tGIfdM©f}LNEt{�WyA
Q x Wl SQS�jW>M	bD�NCF�jW>b�Z\{�QIOpOpQSE6_uCgf%ApW>bD��QIfNbpWybqOpQ�fNQICFbpW¢bTORCFEtLN|FC�� ��CFfdb^GjApW�]��:EHboQSA
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bandwidth at 40 ms (degrees)

�°CFhSLdApW ¼ �g]��d¬ �+cNW�Wy��W>UlO�Q x bDOpCFE�Ld|FLNb^MNLNARG¡ORCFQIf±QSf	 IW>UyOpQSA�MNCgApWyUyORCgQSf�Z |FW x Os_qGjfNM
c�GI| x v�cNW>CghSciOe{�GIfNMdkrCgMdORc�Z\ADCFhSciOY_Y� C GI|gLNW>be�N|FQjOpORWyM�QSf?ORcNWuGI{NbDU>CFbDbRG�GjApWrORcNQSbDWuE?WnG¡v
bpLNADW>M6krCgOpc6G � �^E?b�bTORCgE�LN|FLdb>��GIfNM? IGj|FLNWyb�QSfHORcNW�QSApMdCFf�GjOpW�k�W>ADWKE?WnGIbDLNApWyM�krCgOpc
G³]��@�¢E?b+bDOpCFE�Ld|FLNbmQ x OpcNWobRGIE?WoCFfiORWyfNbpCPO�JS�

� ���D��� � (�9 7�&)(��# 7�(�051 0 ���:& 0 � $'& 7 (8$'9 +�*,& 059 9 � �
�+cNCFbqbDOpLNMdJ"CFfi SQI|g SWyb�G:MNWyORGICF|gW>M"WlXdGIE?CFf�G¡ORCFQIf"Q x G:ApW>|FGjORCP SWy|gJ0bDE�GI|g|)f}LNE�{�W>A^Q x
LNfNCgOpb�CFf�WnGIUsc�WYXd��W>ADCFE?W>fiOsGj|�GIfdCFEHGI|¦��GIfNM	bDQ�ORcNWHApWybpLN|PORCFfdh�M�GjORG�GIApWHfNQIO^k�Wy|F|Pv
bpLNCPORW>M�ORQ¨{dLNCF|gMNCFfNh:LN�	G x LNfNUlORCgQSf�GI| �DEHGI���³Q x [^]S����LNADOpcNW>ADEHQSADWI�z{�WyUnGILdbpW�k�W
MNQ:fNQIOoc�Gn SW?G6k�W>|F|�v�MNW&��fNWyM"E?WnGjbpLNADW�Q xBx ApW>�}LNWyfNUyJ%bDW>fNbDCgOpCg �CgO�J x QSAVEHQIbDOVQ x QSLdA
LNfNCgOpb>��k�W¢GIADWtfNQjOVGI{N|gW^OpQ6CFfi SWybDOpCFhiGjOpW^OpcNW�ApWy| GjOpCFQSfdbpcNCg��{�WyO�k�W>Wyf%OpQSfNQIOpQS�iJ�GjfNM
QIORcNWyArfNW>LNADQSf�GI|��dApQS��W>ATORCFWyb>�

��W¢UnGIfa��cNQ2k�Wy IW>A>��WlXdGIE?CFfNW�OpcNW¢bpCFE?CF|FGIApCPO�J:Q x LNfNCgOpbKkrcNCFUsc±GIApW�ADW>UyQSApMNWyM±Cgf
ORcNW§bRGIE?WrW>|FWyUyOpApQ�MNW§��W>fdWyORApGjORCgQSfa�)� x LNfNCPORbBkrCgORc?bpCgEHCg| GIA°�NApQS��W>ATORCgW>b�GIApWrU>|gLNbDOpW>ADW>M
CFf�ORcdW�bRGIE?W0GIADWnG±Q x [^]S�+ORcNWyf�ORcNW¨ jGIADC GjOpCFQSf©Q x ORcdQSbpW0�NADQS��W>ADOpCFWybHkrCgOpcNCFf�GIf
W>|FWyUyOpApQ�MNW6��W>fNWlORARG¡ORCFQIf�QSLNhSciO�OpQ�{�W�|gW>bDbtORc�Gjf	ORcNW� jGIADC GjOpCFQSf±GIU>ADQSbpb�OpcNW6Wyf}OpCFADW
bRGIE?�N|FWVQ x LNfdCgORby�

B�QIOKGj|F|��NADQS��WyADOpCFW>b�UnGjf�{�W^WlXdGIE?CFfNWyM¨Cgf³OpcNCFbrkmGnJI� ��Wtc�Gn IW�GI|FADWnGIMwJ:bpcNQ2krf
ORc�GjO°LNfNCPO°{�GjfNMdkrCFMwORc�Cgb�bDCFhSfNC ��UnGjf}Op|gJoG¡��WyUyORWyM�{iJtUsc�GjfNhSW>b°CFfq{�QIOpc�bDOpCFE�Ld|FLNbz|FWl SW>|
GIfNMqbDORCgE�LN|gLNb�MNLNApGjORCgQSfa�`bpQN�¡{�W>UnGjLNbpWek�WBMNQ�fNQIOzc�Gn SW�G �DbDORGIfNM�GIADM���bDORCgE�LN|gLNb�|FWl SW>|
krcNCFUsc�k�WqcNG2 IWoLNbpWyM x QIA+GI|F|�LNfNCPORb>�wCgO+CgbmMNC��HUyLN|gO�ORQ�EHGI�IWKUyQSE?��GIApCgbpQSfdbm{�WlO�k�WyW>f
LNfNCgOpb>�I��J?UyQSfiORARGjbDOn�wQSLNA�EHW>GIbpLNADWuQ x G^LNfNCPOn�¤b �D�dApW x WyApADW>M�MNCgApW>UlORCgQSf��qCFbeApW>|FGjORCP SWy|gJ
LNf�Gj��W>UlORW>M({iJ�Usc�GjfNhSW>b�Cgf�bDOpCFE�LN|gLNb�|gWy IW>|VGIfdM�MNLNARG¡ORCFQIfa�rbpQ�CgO�CFb6��QSbDbpCF{d|FW¨OpQ
U>QSE?��GIADWmORcNCgb)�NApQI��WyADO�J�{�WyO�k�W>Wyf�MNCP��WyApW>fiOBLNfdCgORb°LNfNMNWyAeMdCg��W>ApWyfiOBU>QSfNMdCgORCgQSfNby� ��W
UnGIf�GI|gbpQ�UyQSE?��GIApW?ORcNWH IGj|FLNW x QSAtfNQICFbpWHMNWyOpW>UlORCFQIf	ORcNADW>bpcdQS|FM	{�WyO�k�W>WyfªMdCg��W>ApWyfiO
LNfNCgOpb>�®GIb+OpcNCFbrGI|PkmGnJ�brEHW>GIbpLdApW>M³LNfNMdW>ArORcNWobRGjEHWVUyQSfNMNCPORCFQIfNb>�

�+cNW�ADW>bDLN|gOpbVGIApWtbpcNQ2krf%CFf �NhSLNApWyb ¼ �P]`£�GIfNM ¼ �g] ¼ ��krcNCFUsc0UyQSE?��GIApWqORcNW� jGIADCPv
] � �
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�°CFhSLdApW ¼ �P]`£w¬S�+cNW§bTOsGIfdM�GIApM?MNWl wCFGjORCgQSf¢Q x fNQSCFbDWrMNWyOpW>UyOpCFQSf¢ORcdApW>bDcNQS|gM?krCPORcNCgf?W>GIUsc
W>|FWyUyOpApQ�MNW0��WyfNWyOpARGjOpCFQSf�� C GI|gLNW>b:GjApW0�N|gQIOpOpW>M�CFf�GjbpU>WyfNMNCgfNh�QSApMNWyA�Q x bDORGIfNM�GIADM
MNWy �C G¡ORCFQIfa� � fd|gJ�OpcNQSbpW?W>|gW>UlORApQ�MNW¢��W>fNWlORARG¡ORCFQIfNbVkrcNCFUsc�U>QSfiOsGjCFf%EHQIApW�ORc�Gjf�QSfdW
LNfNCgO�GIADWrbpcNQ2krfa�E�+cNW�cNQSADCF´yQSfiOsGI|NMdQIOpOpW>M?|FCFfdW+ApW>�dApW>bDW>fiORb�ORcNWrbDORGIfNM�GjApM?MNWy �C G¡ORCFQIf
Q x fdQSCFbDWqMdWyORWyUyOpCFQSf:ORcNADW>bDcNQS|FM x QSArGj|F|aLNfdCgORb+Cgf³GI|F|a��W>fdWyORApGjORCgQSfNby�

] �N]
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�°CFhSLdApW ¼ �g] ¼ ¬S�+cNW+bTOsGIfdM�GIApM¢MNWl �C GjOpCFQSf^Q x  SW>UlORQSA�MdCFApWyUyOpCFQSftkrCPORcNCgf�WnGjUsc?Wy|FWyUyORADQwMdW
��WyfNWyOpARGjOpCFQSfa� C GI|gLNW>b?GIADW��N|gQIOpOpW>M�CFfªGIbDU>W>fdMNCFfNh"QSADMNW>A?Q x bTOsGIfdM�GIApM©MNWl wCFGjORCgQSfa�
� fd|gJ�OpcNQSbpW"W>|gW>UlORApQ�MNW%��W>fNWlORARG¡ORCFQIfNb�krcNCFUsc U>QSfiOsGjCFf(EHQSADW�ORc�Gjf QSfdW�LNfdCgO³GIADW
bpcNQ2krfa���+cdWmcNQSADCF´>QIf}ORGI|iMNQIODORWyM�|FCgfNW�ApWy�NApWybpW>fiOpb)ORcNW�bDOsGjfNM�GIADMtMNWl wCFGjORCgQSfqQ x  SWyUyOpQSA
MNCFADW>UyOpCFQSf x QSAqGI|g|)LNfNCPORboCFf"GI|g|)��W>fNWlORARG¡ORCFQIfNb>� ��cNW>ADW? IW>UlORQSAqMNCFADW>UlORCFQIf"cNGIbo{�WyW>f
EHW>GIbpLNADW>M³EHQIApWKORcNGIf�QIfNU>W x QSAmOpcNWobRGIE?WoLNfNCgO>�NQSfN|PJ�OpcNW���ApbTO§E?WnGjbpLNADWqCgb+LNbpWyMa�

] � �



GjORCgQSf%Q x LNfdCgOo�NADQS��WyADOpCFW>bokrCgOpcNCFf"GIf"W>|gW>UlORApQ�MNW¢��W>fNWlORARG¡ORCFQIf%OpQ³OpcNW¢ IGjApC G¡ORCFQIf0Q x
LNfNCgO¢�dApQS��W>ATORCFWyb¢GIU>ADQSbpb�OpcNW�W>fiORCgApW�bpGIEH�d|FW�Q x LNfNCPORby�	[ub¢UnGjf©{�W�bpWyW>fa� x QSA�ORcdW
E�G��DQIApCgO�J�Q x Wy|FWyUyORADQwMdWq��W>fdWyORApGjORCgQSfNby��LNfNCgO��NADQS��W>ADOpCFWybr jGIATJ�|FWybpbrkrCgOpcNCFf�ORcdWq��W>f�v
WyORApGjORCgQSf�Opc�GIf³krCgORcdCFf�OpcNW^krcdQS|FWq��QI�NLN| G¡ORCFQIf³Q x LNfNCgOpb>�0�+cNCgb§Cgb§��GjADORCgU>LN|FGIAp|PJ6ORcdW
UnGIbDW x QSAtLdfNCgOqORcNADW>bDcNQS|FM��°krcNW>ADW�QSfN|PJ �i«�� ¼ ZT]����¢_oQ x ��WyfNWyOpARGjOpCFQSfdbtbpcdQ`k E?QSApW
 IGjApC G¡ORCFQIfHCgfHORcdApW>bDcNQS|gM6ORc�GIfHORcNW§��QS�dLN| GjOpCFQSf?bDORGIfNM�GjApM�MNWl wCFGjORCgQSf"��CFf?ORcNWKU>GIbpWuQ x
 SW>UlORQSAqMNCgApW>UlORCgQSf�ORcNW¢Wy��LdCg jGI|FWyfiO���hSLNADW?Cgbq�S«��@�%ZO�i£��¢_l� �+cNW>bDW ��hILNApWybtGIADWI��LNf�v
x QSADOpLNf�GjOpW>|gJI�wfdQIO� IW>ADJ�GIE?W>f�Gj{N|FW+ORQtbDOsG¡ORCFbTORCgUnGI|®GIfNGI|gJ�bpCgb>�wGIb�OpcNWuf}LNEt{�WyA�Q x LdfNCgOpb
krCgORcdCFf�WnGjUscH��W>fNWlORApGjORCgQSf�CFb�{�QIORc¢bDE�GI|g|dGjfNM¢MNCg��W>ADW>fiO x QSA)MNCP��WyApW>fiOB��W>fNWlORApGjORCgQSfNb>�
GIfNM³E�GIfiJ���W>fdWyORApGjORCgQSfNb+UyQSfiOsGICgf³ADW>UyQSApMNCgfNhSb x ApQIE$QSfN|PJ�G�bpCgfNhS|gWVLNfNCgO>�

� ���D� � � (�"  #-�7 +.1:$605 :9 & $'9�� 021:9 $69 ( 1 "  #- 7�( �#-�$  #1#( 7 9
[ub�E?W>fiOpCFQSfNWyM�Cgf�bpWyUyOpCFQSf ¼ ���w�g]S�}krcNWyApWubDWy IW>ARGj|�LNfNCPORbBk�WyApWKADW>UyQSApMNWyM x ApQIE*bpCFEtLN|Pv
OsGIfNWyQSLNbD|gJS��ORcNW�LNfNCPORbek�WyApWuhIApQSLN��W>M�CFfiORQq��GICgApb x QSA�Gjf�GI|gJ�bDCFb>�°[u|gOpcNQSLNhIc?OpcNWuEHGICFf
CFfiORWyf}OpCFQSf?kmGjbeOpQtWlXdGIE?CFfdWrOpcNW��NApQS��W>ATORCgW>beQ x ORcdW>bpW§��GICgApbBLNbpCgfNhtCgf x QSADE�GjOpCFQSf^ORcNWYv
QSADJ±Z\UscNGI�dORWyApbK�HGIfNM =i_l��CgO�Cgb���QSbDbpCF{d|FWoORQ�MdARGnk bpQIEHWqU>QSfdU>|FLdbpCFQIfNb x ADQSE�GH{NGIbpCgU
GIf�GI|PJwbDCFbKQ x ORcNW�UyQSApADW>| G¡ORCFQIf¨{�WyO�k�W>W>f���ADCFfNh6Cgf¨ORcdWtO�k�Q:LNfdCgORbuQ x WnGIUsc%��GjCFA>� ��QSA
WnGIUsc¢��GICgA)Q x LNfdCgORby�Sk�W+MdW>ApCP SWyMHGKUyQSApADW>|FGjORCgQSftUyQwW �HUyCFWyf}O x ADQSE�GK|FCFfdWnGIA�ApW>hIApW>bDbpCgQSf
{�WlO�k�WyW>f¢ORcNWe IGj|FLNWyb)Q x Wl SQS�jW>M?bp�NCg�IWmUyQSLNfiO�CFf^QSfNWmLdfNCgO>�SGIfNM^ORcNWmbDCFE�Ld|gOsGjfNW>QSLdbp|gJiv
ApW>UyQSApMdW>M� jGI|FLdW>buQ x Wy SQI�IW>M%bD�NCF�jWtU>QILNfiOVCFf³ORcNW�QjORcNWyAuLNfNCPOn��[ |gCFfNW>GIArApW>hIApW>bDbpCgQSf
CFb�fNQIO�CFMNW>GI| x QSA+ORcNCgbr�NLNAp��QSbDWI��GIb§CPO§GIbpbDLNEHWyb§Opc�GjO�bp�NCg�IW^U>QSLNfiOpbKGIADW^MNCgbDOpApCF{dLdORWyM
x QS|F|gQ`krCgfNh§G§fNQSADE�Gj|�MdCFbDOpApCg{NLdORCgQSfa�`krcNCFUsc^ORcNWlJ�GIADW�fNQjOn����Q2k�Wl SW>Ay�ik�WmLdbpWmCPO°bDQS|FWy|gJ
GIbmGqU>QSE?EHQIfN|gJiv�LdfNMNW>ADbDOpQwQ�MHCgfNMNCgUnGjOpQSABQ x UyQSApADW>| G¡ORCFQIfa��GIfNMHk�WKMNQ^fNQIO�U>|FGICFE*Gjf}J
bpCFhIfNC���U>GIfNUyW x QIAmORcNWqGI{NbDQS|FLwORWK jGI|FLdW>brQ x U>QSADApW>|FGjORCgQSf6UyQwW �HUyCFWyf}Opb>�

��fªWlXdGIE?CFfNCgfNh"OpcNW¨bDCFE?CF|FGIApCPO�J±Q x ApW>bD��QIfNbpW�{�WyO�k�W>Wyf�LNfNCPORb>�+CPO?CFb?CFE?��QSATOsGIfiO
ORQ	UyQSfNbpCgMNW>A�cNQ2k EtLNUsc�Q x GIfiJªU>QSADApW>|FGjORCgQSf©CFb�bDCFE?�N|gJ�MdQ`krf�OpQ±ORcdW x GIUyOHORc�G¡O
ORcNW^LNfNCgOpbKGIADW^{�W>CgfNh��dApW>bDW>fiORWyM0krCgORc³ORcNW^bRGIE?WtbTORCgE�LN|FLdb>�H�+cNWyApW x QIApWI��GIb§k�W>|g|°Gjb
EHW>GIbpLNADCFfNh^ORcNW§U>QSADApW>|FGjORCgQSf�{�WyO�k�W>Wyf:LNfNCgOpb>�wApW>bD��QIfNbpWybmORQtOpcNWKbRGjEHW§�NApWybpW>fiORGjORCgQSf
Q x W>GIUsc¨bTORCFEtLN|FLNby�Nk�W^GI|gbpQ¢EHW>GIbpLdApW>M³ORcNWqU>QIApApWy| GjOpCFQSf�{�WyO�k�W>Wyf0ApWybp��QSfNbpWyb§krcNCgUsc
k�WyApWmEHGIMNWBORQKMdCg��W>ApWyfiO°�NADW>bDW>fiOsGjOpCFQSfdb)Q x OpcNW�bpGIEHWebDOpCFE�Ld|FLNby� 
 ��W>UyC���U>GI|F|PJS�`krcNW>ADW
GH��GICgA+U>QSfdbpCFbTORWyM¨Q x LNfNCgOpbr[ GIfdM �u��k�W^EHGjOpUscNW>M�LNfNCgO�[^� b�ApWybp��QSfNbpWqORQ¢ORcNW � Opc�NApWybpW>fiORGjORCgQSf�Q x G�bDOpCFE�Ld|FLNbokrCgOpc	LNfNCPO �u�¤b�ApWybp��QSfNbDW6ORQ��NADW>bDW>fiOsGjOpCFQSf � � ]�Q x
ORcNW6bpGIE?W6bDOpCFE�LN|gLNb>� �+cNCFb^E�G¡ORUscNCgfNh�{�WyO�k�W>W>f�QSfdW6�NApWybpWyf}ORGjORCgQSf�GIfNM�ORcNW6fdWlX�O
GI|FbDQ � krARGI�N��W>M±GIApQILNfNM��N��bDQ³Opc�GjOqLNfNCPO^[^� boADW>bp��QSfNbDWHOpQ:OpcNW?| GIbTOo�NApWybpW>fiOpCFQSf�Q x
G?bTORCFEtLN|FLNb+k�GIb�E�GjOpUscNW>M³ORQ?LNfNCPO<�§� b�ApWybp��QSfNbpWoORQ¢ORcdW ��ADbDO§�NApWybpWyf}ORGjORCgQSf¨Q x ORcdW
bRGIE?W�bTORCFEtLN|FLNby�,�±W�ApW x WyA�OpQu�NADW>bpWyfiOsGjOpCFQSfNbzkrcNCFUsctc�Gn SW�{�W>Wyf�E?CFbpEHGjOpUscNW>M^CFf^OpcNCFb
kmGnJ�GIb �DbpcdC x ORWyM��?�NApWybpW>fiORGjORCgQSfNb>�H
�QSApADW>| G¡ORCFQIf³UyQwW �?U>CFWyfiORb�MNW>ADCg SWyM x ADQSE�bpcdC x ORWyM
�NApWybpW>fiORGjORCgQSfNb¢bpcNQILN|FM��NADQ2 wCgMNW:G�U>QIf}OpApQS|�ORQ�ORcdQSbpW�MNWyApCP SW>M x ApQIE bDCFE�LN|POsGIfdW>QSLNb
�NApWybpW>fiORGjORCgQSfNb>��GIb+OpcNWobDORCgE�LN|gLNbm��GIApGIE?WyORWyApb�GIADWKORcNWobRGjEHWoCFf:{�QIORc:U>GIbpWyb>�

�°CghSLNADW ¼ �g]2�0bDcNQ2krbHOpcNW:U>QSADApW>|FGjORCgQSf�{�WlO�k�WyW>f¯OpcNW:bp�NCg�IW³U>QSLdf}OpbHQ x ORcdW:O�k�Q
] � �



LNfNCgOpb�Cgf�GtWnGjUsc���GICFAy��GIb+G x LdfNUyOpCFQSf6Q x ORcNWuG2 IW>ApGIhSWKQ x OpcNWuO�k�Q�bp�NCg�IWKUyQSLNfiORb �dORcdW
ORQS�HhSARGI�dcHADW>�NADW>bpWyfiORb�OpcNW�OpApLNW�U>QIApApWy| GjOpCFQSf��iGIfNM?ORcNW�{�QjOpORQIE�hSARGj�NcHCgb�ORcNW�U>QSADApWYv
| GjOpCFQSf?{�WlO�k�WyW>f�bDcNC x OpW>M6�NADW>bDW>fiOsGjOpCFQSfdb>�E�+cNW§U>QSADApW>|FGjORCgQSfNbe{�WlO�k�WyW>f�bDCFE�LN|POsGIfdW>QSLNb
�NApWybpW>fiORGjORCgQSfNb6GjApW:�}LNCgOpW: jGIADC GI{d|FWI�BApGIfNhSCgfNh x ApQSE'Q2 IW>A �w� =ªZ\cNCghScN|PJ	U>QIApApWy| GjOpW>M®_
ORcNADQSLNhSc ��Z\LdfNU>QSADApWy| GjOpW>M®_�ORQ �<� � ��Z bp|gCFhSciOR|PJ	fNWyhiGjOpCg SWy|gJ�UyQSApADW>| G¡ORW>M�_l�+GIfdMªORcdW
cNCFhScdW>bDOqUyQSApADW>| G¡ORCFQIfNbVQwUyU>LNAqGjOq|gQ`k ��ADCFfNh:ARG¡ORW>by� ��J�U>QSfiORApGIbDO>�zOpcNW?U>QSADApW>|FGjORCgQSfNb
{�WlO�k�WyW>f¯bDcNC x OpW>M��NADW>bDW>fiOsGjOpCFQSfdb¢GIApW6|gQ2k�WyA¢GIfNM�|FWybpb� jGIADC GI{N|gWI�°krCPORc�c�GjApMN|PJ±Gjf}J
U>QSADApW>|FGjORCgQSfNbtGI{�Q2 IW��d� ����ORcdW>bpW�UyQSApADW>|FGjORCgQSfNb�Gj|FbpQ¨bpW>WyE ORQ0{�W�LNfNADW>|FGjORWyM	ORQ�ORcdW
f�LdE�{�WyArQ x Wl SQS�jW>M�bD�NCF�jW>by�

��cNCg|FW ��hSLNADW ¼ �g]2�¨bpcNQ2krb?G0bpW>�NGIARGjOpW�U>QSADApWy| GjOpCFQSf	UyQwW �?U>CFWyfiO x QSA�Wy IW>ATJ�MNC x v
x W>ApWyfiOobDORCgE�LN|gLNbu��QSbpCPORCgQSfa��CFf ��hILNApW ¼ �P] =6GHbpCFfdhS|FW^U>QSADApW>|FGjORCgQSf¨UyQwW �?U>CFWyfiOoCFbuU>GI|Pv
U>LN|FGjORWyM x QSA?WnGIUsc���GjCFAHGIU>ADQSbpb�GI|F|rMNCP��WyApW>fiO�bDORCgE�LN|gLNbH��QSbDCgORCgQSfNby��[ub6E?CFhSciO?{�W
WlXw��WyUyOpW>Ma�BORcNW�E?QSADW�WlX�OpApW>E?W6UyQSApADW>| G¡ORCFQIf± jGI|FLNWyb�GIADW �pGn SWyARGIhIW>M�QSLdOC�0{}J"ORcdCFb>�
{NLdO+UyQwW �HUyCFWyf}Opb x QSA�bpCFEtLN|gORGIfNW>QILNb��NADW>bDW>fiOsGjOpCFQSfdboZ OpQS�6hSApGI�Nc®_eGIApW§bDORCg|F|®U>QIfNbpCgMNW>A v
GI{N|gJKcNCFhScdW>AaORcNGIfqOpcNQSbDW x QSA�bDcNC x OpW>Mq�NApWybpWyf}ORGjORCgQSfNb�Z\{�QIOpOpQSE-hIARGI�Nc�_l�¡{�WyCFfNhrEHGICFfN|PJ
{�WlO�k�WyW>f �¨GIfdM �d� �¨CFfdbDORW>GIM±Q x �¨GIfdM �d�P]S��[ubtG¨hSLNCgMNW?OpQ�OpcNW�bTOsGjOpCFbDOpCFU>GI|�ApWy|FWlv
 IGjfNU>W6Q x ORcNWybpWHApW>bDLN|gOpb>�)E?QSbTOt��QSCFfiOpb^Cgf ��hSLdApW ¼ �g] =³ApWl²�W>UlO¢G�|gCFfNW>GIAoApW>hIApW>bDbpCgQSf
QSf�OpcNWt{�GjbpCFbrQ x ¼ =��¢M�GjOsG?��QICFfiORby����CFf:krcNCFUsc�U>GIbpW^GIfiJ³U>QSADApWy| GjOpCFQSf:U>Q�W �?UyCFW>fiOuQ x
hSApW>GjORWyABOpc�GIf

�
�w���<=Vk�QSLN|FM?ApWl²�W>UlOmGobpCghSfNC ��UnGIfiOBUyQSApADW>| G¡ORCFQIfa� �ux U>QSLNADbpWj�dGIbBE?W>fwv

ORCFQIfNW>M¢GI{�Q2 SWj�}OpcNCFb)GIbpbDLNEHWyb)ORc�G¡O)ORcNWm jGIADC GI{d|FW>b�{�WyCFfNhVUyQSApADW>|FGjORWyM¢GIApW+MNCgbDOpApCF{dLdORWyM
fNQSApEHGI|g|gJS��krcNCFUsc:ORcdWyJ:GIADWofNQIOn�

�°CghSLNADW ¼ �g] =±GI|FbDQ�bDcNQ2krb6ORcNW�Wy��W>UyO6Q x bDOpCFE�Ld|FLNb?CFfiORWyfNbpCPO�J©QSf¯UyQSApADW>| G¡ORCFQIfNb>�
GIbVG�bDW>��GIApGjORWtU>QSADApW>|FGjORCgQSf³U>Q�W �?U>CgW>fiOVCFb§UnGI|gU>LN|FGjORWyM x QSA§WnGIUsc0bTORCgE�LN|FLdb§Cgf}OpW>fNbDCgO�J
ORQ%krcNCFUscªG0��GICFA�Cgb�WlXw��QSbpWyMa�ª��O¢k�QSLN|gM©bDW>WyE'ORc�GjO>� x QIA�EHQSbTO?��GICFADb>�BCFfdU>ApW>GIbpWyb
CFf�bTORCFEtLN|FLNb?CFfiOpW>fNbDCgO�JªUnGILNbDW0W>CPORcNWyA�|FCPOpOp|FW:Usc�GIfNhIW�QSA6G�bpEHGI|F|rMNWyU>ApW>GIbpW0Cgf¯ORcdW
U>QSADApW>|FGjORCgQSf¨{�WyO�k�W>Wyf�bD�NCF�jW�U>QILNfiORbVCFf�ORcNWtO�k�Q:LNfNCPORb>�<�+cNCFbKcdQS|FMNb�ORADLNW x QSA§{�QIOpc
ORcNWobpCgE�LN|POsGIfNWyQSLNbrGIfdM�bDcNC x OpW>M:�NApWybpWyf}ORGjORCgQSfNby�

��fNUyApW>GIbpWybVCFf¨bTORCgE�LN|FLdb�MdLNARGjOpCFQSf¨GI�N��WnGIA�ORQHc�Gn SW�G�bDCFE?CF|FGIAmWy��W>UlOn�aQIA§|FGIUs�:Q x
CgOn��QSf�ORcdW�U>QSADApW>|FGjORCgQSf¨{�WyO�k�W>Wyf±GjUyORCP �CgO�J¨GIbKMNQ�CgfNU>ADWnGIbDW>bVCFf0bTORCgE�LN|FLdbuCFfiOpW>fNbDCgO�JS�
��f��NhSLNApW ¼ �g]2¥6CgfNU>ADWnGIbDW>boCFf¨MNLNARG¡ORCFQIf0W>CgOpcNW>AubpW>WyE�ORQ�cNG2 IW¢|FCgODOR|gW^Wl��WyUyOn��QSAu|FWnGjM
ORQHG¢bDE�Gj|F|�MdW>U>ADWnGIbDW^Cgf�ORcNWqGIE?QSLNfiOrQ x U>QSADApWy| GjOpCFQSfa�

� fNW³Q x OpcNW�ADWnGIbDQSfNb?ORcNW�U>QSADApW>|FGjORCgQSf�{�WlO�k�WyW>f�LNfNCPO ��ApCgfNh�CgbHCgfiORW>ADW>bTORCFfdh±CFb
ORc�GjO�CgOeCFbe��QSbpbDCF{N|gW�Opc�GjOeORcNW§U>QSADApW>|FGjORCgQSf?CgORbDW>| x CFb �TOpLNfNW>M �tORQ^��GIADOpCFUyLN| GIABbTORCFEtLN|FLNb
�NApQS��W>ATORCgW>b>�E�+cdCFb+CFb�CFfi SWybDORCghiGjOpW>M x QSA+G x Wlk WlXdGIE?�N|gWK��GICgApbmCgf ��hSLNADW ¼ ���@�d�dkrcNCgUsc
bpcNQ2krb6cNQ2k�{�QIORcªWy SQI�IW>M�bD�NCF�jW�U>QILNfiO�GIfNMªU>QSADApWy| GjOpCFQSf©{�WlO�k�WyW>f�bp�dCF�IW�U>QSLdf}Opb
 IGjADJ³GIb§G x LdfNUyOpCFQSf³Q x bTORCgE�LN|FLdb§Gj´>CFEtLdORca���+cNW(��ApbTO§OpcNCFfNh¢ORQ?fNQIOpCFUyWqCgb+ORc�GjO�ORcdW

� �B1:3E#G>
	 D@3�4*=%��9:%�+2%0? =6KL#G+2-T>:-O3C9<+/= �A%8; �7>�;M%�+23I% �7=&42423�;M%�+/K�=&#��7= 3�� ��KL3A#G+TKL#�#:56>�423 ��[%��& K�-
+21�3H# > 	 D@3�4E=%�B-O+/K(	 >:;L>:-�?@=6-/KL+/K�=&#:-/	�>�; +2KL?:;LK�3A9 D '(+21�3 #G>
	 D@3�4E= �N-O+/K(	 >�;�>:-�?�423A-/3�#G+2%8+/K�=&#:-�%8+
3C%%�"1 ?@=6-/K +2KL=6# [ !$#!	 =6-O+���%6-O3C-B+/1:K�-*K�- ��� � .���� ��&���J:%&; +21�=&>�561&� =&4T423 ��=&4"9�KL#:56- KL# ��X�&���(�=6#�;�'
Y�� ?:4/3C-O3A#6+"%�+2KL=6#:- � 3�423<>:-O3C9 ?@3�4 ?@=6-/K +2KL=6# J�%&#:9 K�# -/=%	 3<4/3��7=6429�K�#�5G-IK�# =&+/1�3A4 %&#�K(	 %&;�- =6#�;�'
��(�? =G-OKL+/K�=&#:-"� 3�423�>:-/3A9 [

] �<�



-0.6

-0.4

-0.2

0

0.2

0.4

0.6

0.8

1

-1 0 1 2 3 4 5 6

co
rr

el
at

io
n 

co
ef

fic
ie

nt

evoked spikes

-0.6

-0.4

-0.2

0

0.2

0.4

0.6

0.8

1

-1 0 1 2 3 4 5 6

co
rr

el
at

io
n 

co
ef

fic
ie

nt

evoked spikes

�°CFhSLdApW ¼ �g]`��¬ �����M��
�	�	��71��+���4
 �[]��
� D��
�7�[�
J�
�,��72 �/�9�4,�� ��
 ��� ���X��
�	X�����0��14�������

 ����14. �
	��7��
�	�2��72 �9���4���
Q����V�c�e���������4
 �*
��a����� �7J��
	��+��� ��
 ���^�
:���
�	�	��71��+���4
 ���V�+	�� ����
gDF�@��
�	
�����P�914�������

 ���Ad��/
��SfP����2E�������=�/�726��	��7�/�7�^���+���4
 ���>d�]�
��/�/
 �Of8:���
^���O�
�4�7� ���?�+	��X2��
	��4J��72
��	�
 � �X1������7�+	a	��
��	��7�����4
 � ]��
� D��
�7�<��1�1(	��7���S
 �9�/�7�a
��-�����?�/�714�7���/�72B�����4���C�/
>�X�/�����0��1����

��b�9�+	������
��1��+	����^�/�7������� .�Q�2���	8�+���4
 �A����2>���7���0�����;:

] �}£



-0.2

0

0.2

0.4

0.6

0.8

1

40 45 50 55 60 65 70 75 80 85 90

co
rr

el
at

io
n 

co
ef

fic
ie

nt

sound intensity (dB SPL)

-0.2

0

0.2

0.4

0.6

0.8

1

40 45 50 55 60 65 70 75 80 85 90

co
rr

el
at

io
n 

co
ef

fic
ie

nt

sound intensity (dB SPL)

�°CFhSLdApW ¼ �P] =d¬ ����� ��
�	�	��71��+���4
 �[]��
� D��
�7� �/�9�4,�� ��
 ���^���X
�� �����0��14�������

 �9��14. � 	��7��
�	�2��72
�9���4���
Q\���I�P�e����������
 �V
��(�/�����0��1�������� �/�7�9���4� .�: �I
�	�	��71��+���4
 �9���+	�� ����
 DF�O�=
�	������P�914�������

 ���
d��/
���f ���92B�������=�/�72B��	��7�/�7�^���+���4
 ���Xd�]�
��/�/
 �Of8: �I
^���V�
���7� ���0�+	��X2��
	��4J��72B�=	�
 � � 1������7�+	
	��
��	��7�����4
 �[]��
� D��
�7� ��1�1C	��7�/��
 ���/�7�7QF�+�A��1�1C���7�5�P�����9�
Q��/
@� N
T�T@���O�������P�91����O
��H�����
�5��2����
�+�/�72A���^�/�7������� .�:-!(
 ���^��� � 
 �����72A] ."15�����7�I�+	��H	��7��
�	82������ ����	�
 � �����P�����?� ���9�4���
:

] � ¼



-0.2

0

0.2

0.4

0.6

0.8

1

-0.2 0 0.2 0.4 0.6 0.8 1

co
rr

el
at

io
n 

co
ef

fic
ie

nt
 a

t 1
00

 m
s

correlation coefficient at 40 ms

-0.2

0

0.2

0.4

0.6

0.8

1

-0.2 0 0.2 0.4 0.6 0.8 1

co
rr

el
at

io
n 

co
ef

fic
ie

nt
 a

t 1
00

 m
s

correlation coefficient at 40 ms

�°CFhSLdApW ¼ �P]2¥d¬*�+cNWrWy��W>UlOeQ x Usc�GIfNhSWybBCFf¢bDOpCFE�LN|gLNb°MdLNARGjOpCFQSf�QIf¢OpcNW+U>QIApApWy| GjOpCFQSft{�WYv
O�k�WyW>f?Wy SQI�IW>MHbp�NCg�IW+UyQSLNfiORb�Cgf�bpCFEtLN|gORGIfNW>QILNbp|PJ}v�ApWyU>QSADMNW>M�LdfNCgOpb>�E
�QIApApWy| GjOpCFQSfdb)GIADW
bpcNQ2krf x QSA�bpCFEtLN|gORGIfNW>QILNb�Z |FW x OY_rGIfNM�bDcNC x OpW>M��NADW>bDW>fiOsGjOpCFQSfdb�Z\ADCFhSciOs_l�<
�QwW �HUyCFWyf}Opb
GIApW?MNW>ADCg IW>M x ADQSE G:|FCgfNWnGIAVADW>hSADW>bDbpCFQIf�{�WyO�k�W>Wyf�GI|F|�ADW>bD��QSfdbpW>by�)GjO^GI|g|BGI´>CgE�LdOpcNb>�
ORQ/� ��EHbrGIfdM�]��@��EHbrbDOpCFE�Ld|FC�Q x OpcNWobRGIE?WVCFfiORWyfNbpCPO�JS�

U>QSADApW>|FGjORCgQSfNb x QIA�bpcNC x ORW>M?�NADW>bpWyfiOsGjOpCFQSfNbeGIADW�GI|F|wU>|FQIbpW+ORQo´>WyApQN�P�+cNCFb�CgfNMNCFU>GjORWyb)ORc�G¡O
bDORCgE�LN|gLNbTv�MNApCP SW>f?bpCgEHCg| GIADCgOpCFW>bzCFf?LNfNCPORby��ADW>bD��QSfdbpW>b�GIApW�fNQIOeCgf?OpcNW>E?bpWy|g SWyb���GjADORCgU>Lwv
| GIAD|gJ�UyQSApADW>| G¡ORW>M�����J?U>QIf}OpARGIbTOn�}ORcNW�U>QIApApWy| GjOpCFQSfdb x QIAebDCFE�Ld|gOsGjfNW>QSLdbe�dApW>bDW>fiOsG¡ORCFQIfNb
UnGIf�{�WKW>CPORcNWyAmU>QIfNbpCgMNW>ApGI{N|gJ?cNCghScNWyAVZ �NhSLNApW ¼ �M� �d�wOpQS�6|FW x OY_BQSA�bD|FCFhIc}Op|gJ¢|gQ`k�W>AVZ ��hjv
LNApW ¼ ���@�d��{�QIOpOpQSE ADCFhSciOs_qORc�Gjf©´yW>ADQN�eGI|gOpcNQSLNhSc�{�QIOpc©Q x OpcNW>bDW:QwUyU>LNADApW>fdU>W>bHGIADW
ARGIADWI�©��f x GIUlOn�eORcNW:��GICgA��NApWybpWyf}OpW>M�Cgf�OpcNW:{�QjOpORQIE'ApCghSciO¢Q x �NhSLNApW ¼ ���@�0CFb�ORcdW
QSfN|gJ6WlXdGIE?�N|FWoQ x G?UyQSfNbpCgbDOpW>fiOR|PJ:fNW>hiG¡ORCg IWoU>QSADApW>|FGjORCgQSf:{�WlO�k�WyW>f�bDCFE�Ld|gOsGjfNW>QSLdbp|gJiv
ApW>UyQSApMdW>M�LNfNCPORby��­�QIApW�UyQSE?EHQSf±GIApWH��GICgApbokrcNW>ADW6U>QSADApWy| GjOpCFQSfNbqGIADW�cNCghSca��QSA�GjO
|FWnGjbDO�cNCghScNWyA^ORcNGIf x QSAtbDcNC x OpW>M	�dApW>bDW>fiOsG¡ORCFQIfNb>�B{NLdO�QSfN|gJ x QSAtG x Wyk bDOpCFE�Ld|FLNb^|FQjv
UnGjOpCFQSfNb�Z$��hSLNADW ¼ ���@�d�BORQI�ªADCFhSciOHGIfNM©{�QjOpORQIE'|FW x OY_l� �+cNWybpW¨GIApW>GIbHQ x CgfNU>ADWnGIbDW>M
U>QSADApW>|FGjORCgQSf6ORWyfNM:ORQ?{�WKOpcNQSbpWokrcNWyApW���ApCgfNh¢ARGjOpW>brCFf:hSWyfNW>ApGI|�GIADWV|FQ2ko�

�³/T. � =��°<§;��?�°=>8?4
­¨GIfiJ0bDOpLNMNCgW>boc�Gn SW¢ApWyU>QSADMNW>M"ApWybp��QSfNbDW>bVORQ x ApWyWlv2��W>|gM0bDORCgE�LN|gC°CFf0[^]S��GIfdM�GjbpCFMdW
x ApQSE OpcNW³CFf x QSADE�G¡ORCFQIf±ORcNWyQSApWlORCgU�Gjf�GI|gJ�bDCFb¢�NApWybpWyf}OpW>M�CgfªUscNGI�dORWyA =w��ORcdW³EHG��DQSA
MNCg��W>ADW>fNUyW>beCFf�E?WyORcdQwMNQI|FQShIJ^{�WyO�k�W>W>f?ORcNCgbBGIfNM¢WnGjAp|FCgW>A°k�QSAD��GIApWmOpcNWrLNbpWrQ x�x W>ADApWlO
ARGjOpcNW>A�ORcNGIfoUnGjO>�¡OpcNWBLNbpWBQ x CFbDQI²�LNApGIfNWBGIbzGIfqGIf�GjW>bDOpcNWyOpCFUj�IGIfdMqOpcNW�LNbpWeQ x E�LN|PORCF�d|FW
W>|FWyUyOpApQ�MNW>by� �±WrLNbDW>M?CFbDQI²�LNApGIfNW+CFf�OpcNW+cNQS��WmORcNGjOBCgO°EHCghSciO�c�Gn SWr|FWybpb�Q x GKU>WyfiORARGj|
MNW>�NADW>bDbRGIfiO^Wy��W>UyOoOpc�GIf%{�GIAD{NCgOpLNARGjOpW�GIf�GjW>bDOpcNW>bDC Gd��{dLdOoApWybp��QSfNbpWybqOpQ��NLNADW�ORQSfNWyb
k�WyApW±bDLNAp�dApCFbDCFfNhI|gJ���Q�QSA>�uG ��fdMNCFfNh�krcNCgUsc-c�Gjb³bDLN{NbDW>�}LNW>fiOp|gJ {�WyW>f-UyQSf ��ADEHWyM
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�°CFhSLdApW ¼ ���@�d¬ ��QSLNA�WYXNGjEH�N|gW>b�Q x OpcNW�ApWy| GjOpCFQSfdbpcNCg�	{�WlO�k�WyW>f©bDOpCFE�LN|gLNb�GI´yCFE�LwORca�
ORcNW^ApW>bD��QIfNbpW^Q x W>GIUsc�LNfNCPOrkrCgORcdCFf�G?��GjCFA>�®GjfNM�OpcNW^UyQSApADW>|FGjORCgQSf:Q x ORcdW^LNfdCgORby��ApWYv
bp��QSfNbpWyb>� ��CF|F|gW>MVUyCFApUy|FWyb�Z

�
_aCFfNMNCgUnGjOpWBU>QSADApW>|FGjORCgQSfNb x QSA�bDCFE�LN|POsGIfdW>QSLNb��dApW>bDW>fiOsG¡ORCFQIfNb

GIfNM³QS��Wyf¨UyCFApUy|FWybqZ��i_mCFfNMdCFUnG¡ORWVU>QIApApWy| GjOpCFQSfdb x QSArbpcNC x ORWyM��NADW>bDW>fiOsGjOpCFQSfdb>�4>BGIUsc³bpWlO
Q x ADW>bDLN|gOpb�ADW>�NADW>bDW>fiORb§QSfN|gJ�G¢bDCFfNhI|FWKbTORCFEtLN|FLNb+CgfiORW>fdbpCgO�J�GIfNM:MNLNApGjORCgQSfa�

] � =



W>|FbDWykrcNWyApWS�L�@�S���
­�QIbDO�Q x QILNA�ApWybpLN|PORb�ADW>|FGjORCgfNh�OpQ�|FQ�UnGjOpCFQSf%ORLdfNCFfNh x QS|F|gQ`k ORcNQSbDW�Q x �NADWy �CFQSLdb

ApW>bDWnGIADUsc�� �i¥��:�����i]��S£¡�¦�'��W ��fdMqOpc�GjO�G�|FGIAphIW�f�LdE�{�WyA�Q x LNfdCgORb�ADW>bp��QSfNM^E�G`XdCgE�Gj|F|gJ
ORQ%bDOpCFE�LN|gCekrcdCFUscªGIApW�Cgf	ORcNW x ApQIf}O¢UyQSfiORApGI| GjOpW>ApGI|��}L�GIMdARGIfiOn� �+cNW>bDW�LNfdCgORb¢GjApWI�
cNQ2k�Wl SW>Ay�+fNQIO� IW>ADJ�bDW>fNbDCgOpCg SW�OpQ"|gQwU>GjORCgQSfa�BGIfdMªADW>bp��QSfNMªGjO?G0ApW>GIbpQIf�GI{N|PJ�cNCFhIc
|FWy IW>|°OpQ6fNQSCgbpWybKW>EHGIf�GjOpCFfNh x ApQSE GHkrCgMNW�ARGjfNhSW�Q x ��QSbDCgORCgQSfNby�K��OVCFb§QS{NbDW>AD jGjOpCFQSfdb
|FCF�jW³OpcNW>bDW¨krcNCgUsc�c�Gn SW��}LNWybDOpCFQSfNWyM�ORcNW�CFfi SQI|g SWyEHWyfiO6Q x [^]¨CgfªORcdW¨�NADQwUyW>bpb�Q x
bpQSLNfdM¨|FQ�UnGj|FCFbpGjORCgQSfa�

��WuGj|FbpQoUyQSfNU>LdA�krCgOpcHW>GIAp|gCFWyA�ApW>bDLN|gOpb�bDLNhShSWybDOpCFfNhoORc�G¡O�OpcNW§ADW>UyW>�dOpCg SW ��W>|gMHbDCF´yW
Q x [^]HUyW>|g|FbKCgbVfNQIO(�dXwW>Ma�z{NLdOoMdW>��W>fNMNb^QSf0ORcNW¢Cgf}OpW>fNbDCgO�J0Q x OpcNW�bDOpCFE�LN|gLNbV{�W>CFfdh
LNbpWyM�ORQ�EHW>GIbpLNADW�CPO`� �����}]��2�¦�6�±W ��fNM^Opc�GjO�CFfNUyApW>GIbpWyb°CFfqbDOpCFE�Ld|FLNbzCFfiORWyfNbpCPO�Jo|FW>GIM^OpQ
GIf6CFfdU>ApW>GIbpW§CFf¢ORcNW§f}LNE�{�W>A�Q x ��QIbpCgOpCFQSfdbBOpQ^krcNCgUsc�G^LdfNCgOBkrCF|g|�ApWybp��QSfNMa� ��WyUnGILNbDW
LNfNCgOpb�c�Gn IWVGtEHG¡XwCFE�LNE ��ApCgfNhtApGjORWj�dCFfdU>ApW>GIbpWybmCFfHCFfiORWyfNbpCPO�J?c�Gn SWVGqhSApW>GjORWyA�Wy��W>UlO
GjOVbDOpCFE�Ld|FLNbK|gQwU>GjORCgQSfNbrkrcNW>ADW�ORcNW�ADW>bD��QSfdbpW¢CFbKbDE�Gj|F|�ORc�Gjf%OpcNWyJ¨MNQ:GjOV|gQwU>GjORCgQSfNb
krcNW>ADW§ORcdW§ADW>bp��QSfNbDW§CgbB| GIADhSWI�S�+cNW§ADW>bDLN|gO�CFb)Opc�GjOBORcNW�f}LNE�{�W>AeQ x ��QSbDCgORCgQSfNb)krcNCgUsc
ApW>bD��QIfNM�GjOrhIApWnG¡ORW>A+Opc�GIf�£@� ��Q x EHG¡XwCFE�LdE krCg|F|�CgfNU>ADWnGIbDWI�

@�ApWl �CFQSLNb§bDOpLNMNCFWybuc�Gn IW�hSQSfNW^{�WlJSQSfdM�ORcNCgb§Cgf ��fNMdCFfNh?ORc�GjO§CFfdU>ApW>GIbpWybKCFf�|FWl SW>|
UnGIf?UnGILdbpW�GIf?GIUyOpL�GI|NbDcNC x OBCgf�ORcNWrMNCgApWyUyORCgQSftOpQokrcdCFUscHGofdW>LNADQSf¢CFb)ORLdfNW>Ma�iOpQ`k�GIADMNb
EHQSADWKCF�dbpCF|FGjORWyARGI|®��QSbpCPORCgQSfNb2��]��n�¦�?��cdCF|FW�k�WVMdQ�bpW>WqGtbDCFE?CF|FGIABWy��W>UyOrCgf�QSLNAmWYXw��WyApCPv
EHWyf}Opb>��CgO�CFbrfNQjOubTOsGjOpCFbDOpCFU>GI|F|PJ�bDCFhSfNC ��UnGjf}O>� �+cNCgb§EHGnJ�{�Wq{�W>UnGjLNbpWqk�W^E�GIMdW^QSfd|gJ
EHQ�MNW>ApGjORWtUsc�GIfNhSWybVCFf�bTORCgE�LN|FLdbuCFfiOpW>fNbDCgO�JS��GjfNM�k�W�E?CFhIc}O§c�Gn SW x QSLdfNM0ApWyU>W>�wORCg IW
��W>|gMªbDcNC x Opb�C x | GIADhSW>A� jGIADC GjOpCFQSfNb^c�GIM©{�WyW>fªLNbpWyMa�ª[§|gOpW>ApfNGjORCP SW>|PJS�BCgO¢Cgb���QIbpbpCg{N|FW
ORc�GjOrbDLNUsc:bpcNC x ORb+QSfd|gJHQwUyU>LNAmCgf:G�MNCg��W>ADW>fiOr��GIATO+Q x G�LNfNCPOn�¤bmMdJ�f�GIE?CFUuARGIfNhIWI�NWj� hN�
CFf�OpcNWuUsc�GjfNhSW x ADQSE fNWnGIA v�OpcNApWybpcNQS|gM�ORQ^bpLN�dARG¡v¦ORcNADW>bpcdQS|FM�Cgf}OpW>fNbDCgOpCFW>by��krcdW>ApW>GIb�k�W
c�Gn SW^GI|gk�GnJwbrLNbDW>M�bDORCgE�LN|gC�krcNCgUsc³k�W>ADWtGjOr|gWnGIbTO<�S£�M ��bpLN�NApG¡v�OpcNApWybpcNQI|FMa�

��c�G¡ORWy IW>A�CgORbzWlX�OpW>fiOn�IOpcNWeCFfiORWyfNbpCPO�J}v�MNW>��W>fdMNW>fNUyW+Q x ADW>UyW>�dOpCg SW ��W>|gMt�NADQS��W>ADOpCFWyb
U>QSLN|gM	{�WHOsGj�IW>f	OpQ¨CgEH�N|PJ�ORcNGjO�[^]�LNfNCPORbtGIApWHbpCFE?�N|PJ0W>fNUyQwMdCFfNh�bTORCgE�LN|FLdbq|gWy IW>|¦�
GIfNM	ORcNGjO¢GIfiJ�Gj�N��GIADW>fiO�MNCgApW>UlORCgQSfwv�bDW>fNbDCgOpCg �CgO�J%Cgb�bpCgEH�N|PJ"G�ApWybpLN|PO�Q x ORcdW6LNfNCPORb>�
x ApW>�}LNWyfNUyJ(ORLdfNCFfNhªGIfNM {NCFfNGILNARGj|K�NApQI��WyADORCgW>by� �ux U>QILNApbDWI�KORcdCFb�GIAphSLdEHWyf}O³U>GIf
{�W�ORLNADfNW>M�ADQSLNfNM�~�C x OpcNW>bDWKfNWyLNApQSfdb�k�WyApWKADWnGI|g|gJ¢ADW>�NADW>bpWyfiORCFfdh�ORcNW§CFfiORWyfNbpCPO�JHQ x G
bDORCgE�LN|gLNb>�¡�NApWybpLNEHGI{N|PJKORcdWyJok�QILN|FMqMNQubDQuCgftGrE�GjfNfNW>A�krcNCgUsc^k�GIb°CgfNMNWy��WyfNMNW>fiO°Q x
bDORCgE�LN|gLNb+��QIbpCgOpCFQSf���[u|FbDQN�dOpcNW x GjUyO+ORcNGjOrORcNWybpWqLNfNCgOpbrbpcNQ2k {NCgf�GILNApGI|aCgf}OpW>ApGIUyOpCFQSfNb
GjO¢GI|g|�E?WnGIfNb^ORc�GjOtORcNWlJ�GIADW�W>fNUyQwMNCgfNh�|gQwU>GI|FCgbRGjOpCFQSf"U>LNWyb�ORQ0bDQSEHW�WYX�ORW>fiO>� ��W
bpLNhShIW>bDOoOpc�GjOKOpcNW�E�GjCFf�CgEH�N|gCFU>GjORCgQSf:Q x ORcNWybpW¢ApWyU>W>�wORCg IW ��W>|gM0�NApQS��W>ATORCgW>bKCgbuORc�G¡O
ORcNW%bDORGIhSW0Cgf�ORcNW%GILdMNCgOpQSADJªbDJ�bDOpW>E krcNWyApW%CFfiOpW>fNbDCgO�J�GIfdM(|gQwU>GjORCgQSf¯cNG2 IW%{�WyW>f
MNCFbDW>fiOsGIfdhS|FWyM x ADQSE$QSfdW^GjfNQIORcdW>ArCFb+|FGjORWyAmQSf³CFf:�NApQ�U>WybpbDCFfNh¢ORc�Gjf³[^]S�

��WmGI|gbpQKEHGI�jWmGufNQ2 IW>| ��fdMNCFfNh`~�ORcNGjO°CgfNU>ADWnGIbDW>b)CgftbTORCFEtLN|FLNb���¹ �Rµdº�· 
��a�SGjb�k�W>|F|
GIbuCgf}OpW>fNbDCgO�JI��UnGjf�UnGILdbpW�GIf¨CFfNUyApWnGjbpWtCgf�OpcNWt{NADWnGIMwORc0Q x G?LNfNCPOn�¤buApWyU>Wy�dORCP SW ��Wy|FMa�
�+cNCFb x LNATORcNWyA§bDLN�N��QSADOpbrOpcNWqc}J���QIORcdW>bpCgb�Opc�GjOr[^]^UyW>|F|gbrGIApWobDCFE?�N|gJ�ApW>bD��QIfNMNCFfdh?OpQ
ORcNWVORQjOsGI|�GjEHQSLdf}OrQ x bDQSLNfNM�W>fNWyAphIJ�Cgf�ORcNWVORcdWqbTORCgE�LN|FLdb>�

� LNAmE?WyOpcNQ�MNb+GIADWKfNQIOmk�W>|g|Pv�bpLNCPORW>M6OpQ�CFfi SWybDOpCFhiGjOpCFfNh^cNQ2k-LdfNCgO+�dApQS��W>ATORCFWyb+GIADW
] �i¥



MNCFbTORApCg{NLdOpW>M�GIU>ADQSbpbq[t]S�H@°GjADOR|PJ0ORcNCgbVCFbo{�W>UnGjLNbpWj��krCgOpcNCFf%W>GIUsc�GIfNCgE�Gj|¦��k�WHcNG2 IW
U>QSfNUyW>fiORApGjORWyM QSf(WlXdGIE?CFfNCgfNh©G x Wyk LNfNCgOpb�Cgf UyQSfNbDCFMNWyARGI{N|gW%MNWyORGICF|��K|FW>G2 �CgfNhªLdb
krCgORcdQSLdOKWyfNQSLNhIc�Q x G�bD�NApW>GIM0Q x ADW>U>QIApMNCgfNhSbuOpQ�U>QIEHWqORQ�GIfiJ�U>QSfdU>|FLdbpCFQIfNbKGI{�QSLdO
[t]�OpQS��QShSARGj�NciJS�z[u|FbDQN�jk�W�GIApWefNQIO�CFf^G§��QSbpCPORCgQSfVORQ�LNbpWeORcNW x ApWy��LdW>fNUlJ^OpLNfNCFfdh§Q x G
LNfNCgO°GIb�G �DbDcNQSATORc�GIfdM�� x QSAzCgOpb���QSbDCgOpCFQSfokrCgOpc^[^]S�IMNLdW�ORQ§QSLNAz�NApQI{N|FWyEHb�krCgOpc^k�WnGI�
ORQSf�Gj|�ADW>bp��QSfNbDW>by�.��WucNG2 IWKWlXdGIE?CFfdW>M�OpcNW§ jGIADC GjOpCFQSf¢Q x fdW>LNApGI|��NADQS��W>ADOpCFWybekrCPORcNCgf
GIf¯Wy|FW>UlORADQwMNW:ORApGIUs�®�+GIfNMª{�QjORc©LNfNCgO?bDW>fNbDCgORCP �CgO�J©GIfNMª|FQ�UnGjOpCFQSf	OpLNfNCgfNh�bDW>WyE OpQ
 IGjADJH|FW>bDb�krCgOpcNCFf�G^ORApGIUs�HOpc�GIf�OpcNWyJ�MNQ�GIUyApQSbDb�ORcdWK��QI�NLN| G¡ORCFQIf�GIbmG^krcNQS|gWI�E�+cNCgb
��fNMNCgfNhuCgbzUyQSfNbDCFbDOpW>fiO°krCPORc^WnGIAD|FCFWyAak�QIAp���L�@�j�¦�S�§Q2k�Wy SWyA>�ifNQICFbpWeMNWlORW>UlORCgQSf^OpcNApWybpcNQS|gM
 IGjApCFWybKkrCgOpc%GIf�GIWybDORcdWyORCgU�MNW>�wORca��GIfdM"bDQ�ORcNW�Uy|FLNbTORW>ADCFfNh�Q x LdfNCgOVbDW>fNbDCgOpCg �CgO�J�E�GnJ
{�WqGIf�GIADOpW x GIUlOrQ x bp|FQ2k-Usc�GIfNhSWyb§Cgf:GIf�GIWybDOpcNW>bDC G¢|FWy IW>|gb>�

@�ApQI{�GI{N|PJ�ORcdWqE?QSbTO+CFfiORWyApWybDORCgfNh?GIbp��W>UlO�Q x OpcNCFb+WYXw��WyApCFE?W>fiO�CFb+QILNA+CFfi SWybDOpCFhiG¡v
ORCFQIftQ x OpcNW�UyQSApADW>| G¡ORCFQIft{�WyO�k�W>W>f¢bD�NCF�jW�U>QILNfiORb�CFf^bpCgE�LN|gORGIfNWyQSLNbp|PJiv�ApWyU>QSADMNW>M^LNfNCPORb>�
��c�GjOuk�W�GjApW�GjUyORLNGI|F|PJ�CFfiORWyApWybDORWyM�CFf�CFb+krcNWlORcNWyA>�aCgf��NADCFfNUyCF�N|gWI��ORcdW^Cgf x QSApEHGjOpCFQSf
ORARGjfNbpE?CgODORW>M©{iJ�Wy IQS�IWyM�bp�NCg�IW³U>QSLdf}OHCFf�MNCP��WyApWyf}OHLNfNCPORb¢UnGjfªbDCFE?�N|gJ±{�W�GIMNMNWyM
LN�±ORQ�hSCg IW?OpcNWHOpQIOsGj|�GjEHQSLdf}O^Q x Cgf x QSADE�GjOpCFQSf�OpARGIfdbpE?CgOpOpW>M"{iJ�[^]�GIb^G³krcNQI|FWI�
�+cNCFb+Cgb+G���LdW>bDOpCFQSf�krcNCgUsc:UnGIf:{�W>bDOr{�WoGIfNbTk�WyApWyM¨{iJ6Cgf x QSApEHGjOpCFQSf?ORcNWyQSADJ0Z\Usc�GI��v
ORW>ADb?��GIfNM =i_Y��{NLdO¢CPO�CFbtfNW>UyW>bpbpGIADJ±ORQ0MNWlOsGICg|�ORcdW6U>QSADApWy| GjOpCFQSf	{�WyO�k�W>WyfªWl SQS�jW>M
bp�NCg�IWtUyQSLNfiORb§C x k�WtGIApWVOpQ�LNfNMdW>ApbTOsGIfdM¨ORcNWqCFf x QSApEHGjORCgQSf�OpcNW>QSATJ³GIf�GI|PJ�bpCFby�5��c�G¡O
k�W ��fNM³CFb+ORc�G¡O§UyQSApADW>|FGjORCgQSfNb+{�WyO�k�W>W>f¨MNCg��W>ADW>fiOuLdfNCgOpb�bDW>WyE OpQ¢{�WqcNCFhIcNW>bTO�krcdW>f
��ApCgfNhoARGjOpW>beGIApW+|gQ2ko� ��LNADOpcNW>ADEHQSADWI�SOpcNWrU>QSADApW>|FGjORCgQSfNb){�WyO�k�W>Wyf�fNQIfwv�bDCFE�LN|POsGIfdW>QSLNb
bDORCgE�LN|gLNbr�NApWybpW>fiORGjORCgQSfNbVGIADW^hIW>fNWyARGI|g|gJ�|gQ`k�W>ArORcNGIf�OpcNQSbpW^{�WlO�k�WyW>f0bDCFE�LN|POsGIfdW>QSLNb
�NApWybpW>fiORGjORCgQSfNb>�ibDcNQ2krCFfNh§ORc�GjO�ORcNW�U>QSADApWy| GjOpCFQSfNb�ORcNGjO)MNQuWlXwCFbTO�GIADW�fNQIO°MNCFADW>UlOR|gJoMdLNW
ORQrORcNW x GIUlOzOpc�GjO�OpcNW�bpGIE?W�bDORCgE�LN|gLNb�CFb�{�W>CFfdh�LdbpW>M��°[u|g|IORcdCFb�bpLNhIhSW>bTORb�ORc�GjOzCPO�CFb�ORcdW
fNQSfwv�bDORCgE�LN|gLNbTv�MNApCP SW>f�GIUlORCg �CPO�JS��QSA �DfNQSCgbpW6�N�zkrcdCFUsc±CgboU>QSADApW>|FGjORWyM±{�WyO�k�W>Wyf	LNfNCPORb>�
�+cNCFb�Cgb�CFfiORWyApW>bTORCgfNh�CFf�|gCFhSciO6Q x Wl �CFMNWyfNU>W x ApQSE E?QwMNWy|F|gCFfNh"bDOpLNMNCFWyb�ORc�GjO6bpEHGI|F|
GIEHQILNfiORb�Q x U>QSADApW>|FGjORWyM6fNQSCgbpW§UnGIf�CgfNU>ADWnGIbDW§ORcdWKCFf x QIApEHGjORCgQSfwv�U>GIApATJ�CFfNhV�NADQS��W>ADOpCFWyb
Q x G¢fNWlO�k�QSAD��� £ �S���

��Q`k�Wy IW>Ay�SCgO�Cgb�CFE?��QSATOsGIfiOaOpQ§MdCFbDOpCFfNhILNCFbDcV{�WlO�k�WyW>f��DfdQSCFbDWG�rCFfqEHQ�MNWy|F|FCgfNh�bTORLNM�v
CFW>b�GIfdM�Cgf�GjUyORLNGI|�ApWyU>QSADMNCFfNhIb>� �+cNCFbrCFb+{�W>U>GILNbDWtApW>GI|Pv¦k�QIAp|FM�ADW>UyQSApMNCgfNhSb�GIADWqfdQIO�G
��WyA x W>UlOoApWyU>QSADM"Q x OpcNW ��ADCFfNh6Q x fdW>LNADQSfNb ~�Q x ORWyf%E�LN|gOpCF�N|gW^fdW>LNADQSfNbKkrCF|g|�{�W�U>|FGIbTv
bpC��NW>MªGIb�G0bDCFfNhS|gW�LNfNCPOn��GIfNM©bpQSE?W�bp�NCg�IWybHkrCF|g|mGIUlORL�Gj|F|gJ±{�W:fNQIfwv�fNWyLNARGj|+Wy SWyfiORb
bpLNUsc�GIb?{N|gQwQ�Md²�Q2k$GIADOpW x GIUlORb?QSAHWy|FWyUyORADCFU>GI|+fNQSCgbpWI� �+cNCFb?CFb¢CFE?��QSADORGIfiO¢{�WyUnGILNbDW
�DApWyU>QSADMNCFfNh�fNQSCgbpWG�³EHG2J0k�W>|g|B{�W?U>QSADApWy| GjOpW>M"{�WlO�k�WyW>f�W>|gW>UlORApQ�MNWybtCFf�G�kmGnJ%ORc�G¡O
ORcNW6LdfNMNW>AD|gJ�CFfdh ��ADCFfNh�Q x fNW>LdApQSfNb^krCF|F|BfNQjOn�)GjfNM±ORcdW6U>QSADApWy| GjOpCFQSf%krCF|g|ebDcNQ2k LN�
krcNW>f³ORcNWqGIUlORL�GI|B�NApCFfdh�Q x fNWyLNApQIfNbrCFb+|FQ2ko�
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>)Xw��W>ADCFE?W>fiORb§CFf¨fdW>LNADQS�NciJ�bpCFQI|FQShIJ�O�J��NCgUnGI|g|gJ:GjCFE$OpQ�ApWl SW>GI|°bDCFE?�N|FWoApWy| GjOpCFQSfdb+{�WYv
O�k�WyW>f�OpcNWm jGI|FLNW+Q x bDQSEHW+bTORCgE�LN|FLdb���GIARGjEHWlORW>A)GIfNM¢ORcNWrf}LNE�{�W>A�Q x bp�dCF�IWyb�Wl SQS�jW>M
{}JHGqbDORCgE�LN|gLNb �iJSWlOmCgfHEHGIfiJ¢UnGIbDW>b+Gq��GIApGIEHWlORWyABkrcdCFUsc6CgbeWYXw��WyUyORWyM6ORQ^{�W�CFE?��QIATv
OsGIfiO�GI�N��WnGIADbeOpQ^U>GILNbpW§W>CPORcNWyA�GobpEHGI|F|dQSA�fdQSfwv�bTORApGICFhSciO x QSADk�GIApM?Usc�GIfdhSW§CgfHWl SQS�jW>M
bp�NCg�IWVU>QILNfiOn�I�+cNCFb�U>QSLN|gM6{�WK{�WyUnGILdbpWVORcNWKGIApW>G�Q x ORcNWV{dARGICgf6LNfNMNWyAmCFfi IW>bDOpCFhiG¡ORCFQIf
CFbKfNQjOVCFfi SQI|g SWyM%CFf0�NADQwUyW>bpbDCFfNh�OpcNW���GIApGIE?WyORWyAK{�W>CFfdh6 IGjApCFWyMa�a{NLwOKORcNWyApW�CgbKQ x ORWyf
hSQwQ�M±Wl �CFMNWyfNU>W x ADQSE fNQSfwv��NciJwbDCFQS|gQShSCgUnGI|�bTORLNMNCgW>btOpQ�bpLdhShSW>bTO�QIOpcNW>ATkrCFbpWj�¨[§f�GI|Pv
ORW>ADf�GjOpCg SW§WlXw�N|FGIf�GjOpCFQSfHCFbBORc�GjO�bpCgEH�d|FWrWlXdGIE?CFf�G¡ORCFQIfNbBQ x fNW>LdARGI|®ORLNfdCFfNh^U>LNAT SW>b�MNQ
fNQIO�OpW>|F|BORcdW�krcNQS|gW6bDOpQSADJ±GI{�QSLdOtOpcNW�CFf x QSApEHGjORCgQSf%�NApQ�U>WybpbDCFfNh0U>GI��GI{NCg|FCPORCFWyboQ x G
fNW>LNADQSfa�

� fNW§�NApQS{d|FW>E*krCPORc�OpcNWuUyQSfi SW>fiOpCFQSf�Gj|�E?WyORcdQwM6Q x CFfiORWyAp�NADWyOpCFfNhtOpLNfNCgfNhtUyLNAD IW>b
CFb§Opc�GjOVCPOuADW>|gCFW>b§QSf�EHGIfiJ�GjbpbpLdEH�dOpCFQSfdbKGI{�QSLdO§krc�GjOoGHOpLNfNCgfNh6U>LdAD SW � QSLNhIc}O>��OpQ
|FQ�QS��|gCF�jWI� �+cNW>bDWHGjbpbpLdEH�dOpCFQSfdbVE�GnJ�{�W¢GjOK|FWnGjbDOV��GjADOR|PJ¨UyQSfiORApGIMNCFUlORQSATJ�¬KQ x ORWyf%G
 SW>ATJtbDc�GIAD�N|gJVOpLNfNW>M��jO�J��NCFU>GI|F|PJVfNQSf�v�|FCgfNWnGjA�fNW>LNADQSftCgb���W>ADU>WyCg SWyMtORQ�{�W���GjADORCgU>LN|FGIAp|PJ
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bpcNQ2krb�ORcdW x ApWy�}LNW>fNUlJ	Q x G¨��GIATORCFUyLN| GjAqUyQSE�{NCgf�GjOpCFQSf"Q x bTORCFEtLN|FLNb^GIfNM±ApW>bD��QIfNbpWj�
�+cNW+E�GjAphSCgf�GI|iORQIORGI|Fb°GI|FQIfNh§OpcNWm{�QIOpOpQSE W>MNhSW+Q x ORcNW�ORGI{N|gWmbpcNQ2k©ORcNW x ApW>�}LNWyfNUyJ�Q x
WnGIUsc?bDOpCFE�LN|gLNb>�}GjfNM�ORcNQSbDW�GI|FQSfdhuORcNWrADCFhSciO�WyMNhSWrQ x ORcNW+ORGI{N|FW�bpcNQ2k�OpcNW x ApWy��LdW>fNUlJ
Q x WnGjUsc�ApW>bD��QIfNbpWj���+cNW�{�QIODORQSE ADCFhSciO�U>QSADfNW>A�bpcNQ2krb°OpcNW>ADW�k�W>ApWH�S£@�+ORApCFGI|Fb�Q2 SWyARGI|g|¦�

 W>WqbpWyUyORCgQSf��w�L�d�M�jG x QIA x LNADOpcNW>ArMNWlOsGICg|Fb>�

[§fNQIORcdW>AeU>QSLNfiOpW>ATv�CFfiORLdCgORCP SW+Wl��WyUyOmCgb)ORc�G¡O�bDQSEHWlORCgEHWyb�{NApQiGjMN|gJiv�OpLNfNWyMHfNWyLNApQIfNb
krCF|F|�OpARGIfNbDEHCPO�EHQSADWoCFf x QSADE�G¡ORCFQIf:Opc�GIf�bpc�GIAD�N|gJiv¦ORLNfNWyM�fNWyLNApQSfdb>��GIfdM¨bpQIEHWlORCFE?W>b
ORcNW�QS�d��QSbDCgOpWI� � f�QSfNW�c�GIfNMa�BG�{dApQiGIMd|gJiv�OpLNfNW>M�UyW>|g|�ADW>bp��QSfNMdb�MNCg��W>ADW>fiOR|PJ�OpQ0G
| GIADhSWKf}LNE�{�W>A+Q x MNCP��WyApWyf}OrbTORCgE�LN|FC��}��QIOpW>fiORCFGI|F|PJ¢ORARGjfNbpE?CgODORCFfdh�G�| GjAphSWVGjEHQSLdf}OmQ x
CFf x QSADE�G¡ORCFQIfa� � f�ORcNW:QIOpcNW>A�cNGIfNMa�eORcNW�ADW>bp��QSfNbDW>bHQ x G0{NADQiGIMN|PJiv�ORLdfNW>M�U>Wy|F|mOpQ
MNCg��W>ADW>fiO�bTORCgE�LN|FCwUnGIfH{�Wr�}LNCPORWrbpCgEHCg| GIAy�IbpQ^C x ORcNWyApWrCFbeGo|FQIOBQ x fNQSCgbpWrQSA) jGIADC GI{NCg|FCPO�J
CFf¨OpcNWtbTJwbTORWyE ORcdW>f�ORcdWtMNCP��WyApW>fdU>W>bKkrCg|F|�{�W�bDk�GIE?��WyM%GIfNM¨ IW>ATJ¨|gCgOpOp|FWoCFf x QSApEHG¡v
ORCFQIf�krCF|g|�{�W^UnGIADApCFWyMa��
�QIf} IW>ADbpW>|PJS��GH IW>ATJ¨bDc�GIAp�d|gJiv�OpLNfNW>M0UyW>|g|�EHGnJ�cNG2 IWI��G¡OuORcdW
WlX�ORADW>E?WI�aQSfd|gJ:O�k�Q:MNCP��WyApWyf}OuApWybp��QSfNbpW�|gWy IW>|Fby¬ �TQSf���GIfdM �DQI�E�d� �+cNCFb§QS{i �CFQSLNbD|gJ
|FCFE?CgOpbaCgOpbzOpARGIfdbpE?CgOpOpW>MqCFf x QIApEHGjORCgQSfKORQuG§EHG¡XwCFE�LNE-Q x ]�{NCgO>�j{NLwO°ORcdW�Cgf x QSApEHGjOpCFQSf
ORARGjfNbpE?CFbDbpCFQIf:krCg|F|�{�WV SWyADJ:ADW>bpCg|FCgW>fiOmORQ¢fNQICFbpWoQSAm jGIADC GI{dCF|FCPO�J�krCgOpcNCFf�ORcdWqbTJ�bDORWyE��
� ���D��� � 9 7�( "%+ 7�( 1�� 7 & +.1:9�" (�7 7 $ � (�1 ��05&)"%+ 7 (8051
� ��
	���$� �����0/ %B'*) �-%('3��/ ��7 )�%('32 �153'M�0/1, �(+H) �M��/�) +H)
>)Xw��W>ADCFE?W>fiOsGI|�ORApGIfNbpE?CgODORWyM6CFf x QIApEHGjORCgQSf? jGI|gLNW>b�UnGIf:WnGjbpCF|PJ?{�WKQI{dOsGICgfNW>M�{}J�U>QSf�v
bDORADLNUyOpCFfNh³G�U>QIf}OpCFfNhIW>fNUlJ�OsGI{d|FWI� 
 ORCgE�LN|FC�GIADW�{NCFfNfdW>M%CFfiORQ���MNCg��W>ADW>fiOo{NCFfdb>��MNWYv
��WyfNMNCFfdhVLN��QIf¢OpcNWm jGI|FLdWmQ x bpQIEHW+bTORCFEtLN|FLNb���GIApGIEHWlORWyA 
 Z\GIf¢WlXdGIE?�N|FW�Q x 
 E?CFhSciO{�W+bTORCFEtLN|FLNb°CFfiORWyfNbpCPO�JN_Y�?>BGIUsc?Q x ORcNW
�0MNCP��WyApW>fiOBbTORCFEtLN|FCwGIApW+�dApW>bDW>fiORWyM ��� ORCgEHWyb>�GIfNM¢ORcNWrApWybp��QSfNbDW>b�GIApWr{NCgfNfNW>M��wGjU>U>QIApMNCgfNhKORQoORcNW+ jGI|gLNW+Q x GoADW>bD��QSfdbpW���GIARGjEHWlORW>A
� Z\Wj� hN�Ibp�NCg�IW+U>QILNfiOY_l�}Cgf}OpQ���MNCg��W>ADW>fiOBApWybp��QSfNbpWr{NCgfNb>�P�+cNW>bDW�ADW>bDLN|gOpb)krCF|F|�ORcNWyf ��|F|GIf�� ��� x ADW>�}LNW>fdUyJ¢OsGI{d|FWI� 
 LNUscHGKOsGI{N|gWmCFb�bDcNQ2krfHCgf�OsGI{d|FW��w�P] x QSABGIf¢CFEHGIhSCgf�GIATJ

]2£S�



WlXw��WyApCgEHWyf}OVkrcdW>ApW � � £�� � � £6GIfNM ��� � £@�d�o��f x QSADE�GjOpCFQSf³ jGI|FLNWyb x QSAuOpcNW>bDW
M�GjOsG6U>GIf�ORcdW>f%{�WtUnGI|gU>LN|FGjORWyM�{iJ�U>QIf} IW>ATORCFfdh6ORcNW x ADW>�}LNW>fdUyJ� jGI|gLNW>bKCgfiORQ6�NADQS{�G¡v
{NCF|gCgORCgW>by�dGIfdM³bDLN{NbTORCgOpLdORCgfNh¢CFfiORQ�OpcNWVApWy|FWy jGIfiOrWy��LNGjORCgQSfNb x ApQSE�bpWyUyORCgQSf��w���w�M���E�+cNW
MNW>ADCg jGjORCgQSf³Q x Gn SWyARGIhSWqORApGIfNbpE?CgODORWyM¨CFf x QSApEHGjORCgQSf x QSArORcNW^M�GjORGIbpWlOuCgf�OsGj{N|FWt�w�P]tCFb
bpcNQ2krf±Cgf ��hSLNADW����g] �zU>QIfNMNCgOpCFQSfNGI|�OpARGIfNbDEHCPOpOpW>M0CFf x QSApEHGjORCgQSf�U>GIf±Gj|FbpQ�{�W¢UnGI|gU>Lwv
| GjOpW>M�CFf:G�bDCFE?CF|FGIABE�GIfdfNW>Ay��[§ SWyARGIhIWoGIfNM:U>QSfdMNCgOpCFQSf�Gj|�OpARGIfNbDEHCPOpOpW>M6Cgf x QSApEHGjOpCFQSf
 IGj|FLNWyb^GjApW¢ApW x W>ApADW>M"ORQ�GIb ���Z 
 � � _KGjfNM ��^Z 
 � � � _KApW>bD��WyUyOpCg SWy|gJ �°OpcNW¢c�GjORboCgfNMNCFU>GjORWORc�GjOoOpcNW>bDW6GIADW?WYXw��WyApCFE?W>fiORGI|�W>bTORCFEHGjOpW>b>� �+cNW?MNCFbDU>LNbDbpCgQSf�{�W>|gQ2k�QSfN|PJ0ApW x W>ADbqOpQ

���Z 
 � � _Y�N{NLdOrOpcNWobRGIE?WoGIAphILNEHWyfiORbrU>QSLd|FM:W>�}L�GI|g|gJ�{�WqGI�N�d|FCFWyM6ORQ ��tZ 
 � � � _Y�[�ApWybpLN|POzQ x OpcNCFb��NADQwUyW>MNLdApWeCFb�ORc�G¡OzOpcNWB IGj|FLNW x QSA ��tZ 
 � � _�CFb�WyfiORCFADW>|PJVMNW>��W>fdMNW>fiOLN��QIf�ORcNWtk�GnJ¨Opc�GjO 
 GIfNM � GIADW�{NCgfNfNW>M��V[ufiJ}ORcNCgfNh�krcNCgUsc%Gj��WyUyOpbKORcNW�f}LNEt{�WyAQSArQwUyU>LN��GjfNUyJ:�NADQS{�GI{dCF|FCPORCgW>bmQ x W>CPORcNWyA+ORcNWobDOpCFE�Ld|FLNb+QSArADW>bp��QSfNbDW^{dCFfNb+krCF|g|�Gj��W>UlO
ORcNWK jGI|gLNWuQ x ��tZ 
 � � _l�P�+cNWVUscNQSCgU>WKQ x {NCgfNfNCgfNht�NADQwUyW>MNLdApWKORc}LNb+{�W>UyQSE?W>b+U>ADLNU>CFGI|F|PJCFE?��QSATOsGIfiO>�

� fNW x GIUlORQSAakrcNCgUsctG¡��WyUyORb�ORcdWe{dCFfNfNCgfNh+Q x 
 GIfNM � Cgb�OpcNWBApWybpQS|gLdORCgQSfKkrCgOpcqkrcNCgUscW>CgOpcNW>AoU>GIf%{�W¢E?WnGIbDLNApWyMa� �+cNW?|FQ2k�WyAKORcNW¢ADW>bpQI|FLdOpCFQSfa��ORcNW¢|FQ2k�W>AVORcdW?EHG¡XwCFEtLNE
 IGj|FLNW�Q x ��^Z 
 � � _l�	�+cNCgb�CFb�Q x ORWyf�MNW>bDU>ADCF{�W>M(GIb � �}L�GIfiORCgbRGjOpCFQSf�|gQSbpby��ADW>| G¡ORCg IW�OpQ
bpQSE?W � ADWnGI|��ILNfdMNW>AD|gJ�CFfNhK jGI|gLNWmQ x �tZ 
 � � _l� ��LNADOpcNW>ADEHQSADWI� ��tZ 
 � � _�Cgb)|FCgEHCPORWyMt{iJ�ORcdW
�p¸�µ�� � � �KQ x OpcNWVCFf x QSApEHGjORCgQSf¢CFf�OpcNWKbTORCFEtLN|FLNb�bpWlOqZ ��Z 
 _p_�GjfNM6ORcNWuCFf x QSADE�G¡ORCFQIfHCgfORcNWHApW>bD��QIfNbpW6bDWyO�Z ��Z � _D_l��GIfNM±Opc�Ldb�{iJ"krcdCFUscNWl SW>AtQ x bDOpCFE�Ld|FLNbqApWybpQS|gLdORCgQSf±GjfNMApW>bD��QIfNbpWqApWybpQS|gLdORCgQSf:CFbmk�QSApbDWI�

��Q`k�Wy IW>Ay��G6E?QSADWtQS{i �CFQSLdb x GIUyOpQSA§krcNCgUsc%MNWyOpW>ApE?CFfdW>bK{NCgfNfNCgfNh6�NADQwUyW>MNLNADW>boCFb
ORcNWV|gCFE?CgORWyMHf}LNEt{�WyA+Q x ORApCFGI|FbBkrcNCgUsc³U>GIf:{�Wu�NApWybpW>fiOpW>M¨Cgf�GIfiJ6WYXw��WyApCFE?W>fiO>�E�+cNW
| GIADhSW>A+ORcdWtf}LNE�{�W>A�Q x {dCFfNby��OpcNW x Wlk�WyA§OpApC Gj|FbmORcNGjO§krCg|F| x GI|g|aCFfiOpQ�WnGjUsc�{NCFf�� �+c}LNb
krCgORc�EHQIApW¢{NCFfdb>��ORcNW?W>bTORCFEHGjOpW?Q x ORcdWHQ�U>UyLN��GIfNUlJ"�NApQS{NGI{NCF|gCgO�J¨Q x W>GIUsc±{NCgf"krCg|F|
{�W:|FWybpbHGIU>UyLNARG¡ORWI��GIfNM©bpQ%krCF|g|�{�W³OpcNW� IGj|FLNW�Q x ��^Z 
 � � _l����f x GIUyO>��Cgf x QSApEHGjOpCFQSfORcNWyQSApWlORCFUoE?WnGIbDLNApWybrW>bDOpCFEHGjORWyM x ApQSE ORQ�Q x Wlk-OpApC Gj|FboZ QSAmORQ�Q¢E�GIfiJ�{NCFfNbR_+GIApWVfNQjO
bpCFE?�N|PJ	CFfNGIU>UyLNARGjOpW�MNLNW:ORQ0ORcdCFb¢LNfNMNWyApbpGIEH�d|FCFfdh ��OpcNWyJ©GIADW³GI|FbDQ"bTJ�bDORWyE�G¡ORCFU>GI|F|PJ
{NC GIbDW>M³LN�ikmGjApMNbtZ\bDW>UyOpCFQSf¨�w�L�d���j{®_�MNLNWVOpQ?OpcNWoCFfNUyApWnGjbpW>M³bpLdbpU>Wy�dORCg{NCF|gCgO�JHORQ¢fNQSCgbpWI�
� ��
	��� � � ���(�(+H#&%('*/�E 7 ����)G24�$5*5 � )��024�153+ � 'L�0)
� f�Gn SWyARGIhSWj�°G:bRGjEH�N|gW�W>bTORCFEHGjOpW�Q x OpARGIfdbpE?CgOpOpW>M%CFf x QSApEHGjORCgQSf�Z ���Z 
 � � _D_�krCF|g|){�WhSApW>GjORWyA�Opc�GIf:ORcNWqU>QSADApWybp��QSfNMNCgfNhH��QS�NLd| GjOpCFQSf6 jGI|gLNWHZ �tZ 
 � � _p_Y� �zQ?bpW>WqkrciJS�®U>QSf�vbpCFMdW>AeGV|FCFE?CgOpCFfNh�UnGjbpW+krcNW>ADWI�}CFADApWybp��W>UyOpCg IW�Q x bDQSEHW+bTORCgE�LN|FLdb 
 �SOpcNW+ jGI|FLNW�Q x bDQSE?WApW>bD��QIfNbpW �  IGjApCFWybKARGjfNMNQSE?|gJ x ApQIE OpApCFGI|zOpQ6ORADC GI|��<�+cNWyApW�CFbuQS{i wCgQSLNbD|gJ�fNQ�ORApGIfNb v
EHCPOpORWyM�CFf x QSADE�G¡ORCFQIf±{�WyO�k�W>W>f 
 GIfNM � � �§Q2k�Wy SWyA>�m{�W>U>GILNbDW³OpcNW>ADW³Cgb¢G"UyW>ATOsGICgf
GIEHQILNfiOHQ x  jGIADC GjOpCFQSf�Cgf � � x QSA?G%bDE�Gj|F|mbpGIEH�d|FW�bpCg´>W�ORcdW>ApW:krCF|g|m{�W³MdCg��W>ApWyfNU>WybCFf�OpcNWtMdCFbDOpApCg{NLdORCgQSfNb�Q x �  jGI|FLdW>buADW>UyQSApMNWyM x QSA�MNCg��W>ADW>fiOu jGI|gLNW>b§Q x 
 �<��W>fNUyWtORcdWWlXw��WyApCgEHWyf}ORGI|�W>bTORCgE�GjOpWKQ x ORApGIfNbpE?CgODORWyM³Cgf x QSADE�GjOpCFQSf?krCF|g|�{�WVfNQSfwv�´>W>ADQN�B��OrCFb+CgE¢v
��QSATOsGIfiO¢ORQ%fNQjORW6ORcNGjO¢ORcNW6 jGIADC GjOpCFQSf�Cgf � CFf�ORcdCFb�WlXdGIE?�N|gW�U>QSLN|gM�W>CgOpcNW>A�UyQSE?W
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x ApQSE*ORcdWKLNfNMNWyAp|PJwCgfNh�MNCgbDOpApCF{dLdORCgQSf�Q x � CPORbpWy| x QSA�U>QSE?W x ADQSE WlXw��W>ApCgEHWyfiOsGI|�fNQSCgbpWI�
�+cNCFbrbpLdhShSW>bTORbrORc�G¡O�G¢k�QSApbDW^bDCFhSfNGI|Pv¦ORQjv�fNQSCFbDW§ApGjORCgQ�krCF|g|��NADQwMNLdU>W^G¢|FGIAphIW>Am{NCFGIb>�

�+cNWyApW�GIApW�bpWy IW>ApGI|dMNCP��WyApWyf}OzORWyUscNfNCg��LdW>b x QSA�W>bTORCgE�GjOpCFfNhd�jGjfNM�cNWyfNU>WmUyQSApADW>UlORCFfdh
x QSA>��bpEHGI|F|�v�bRGjEH�N|gW�{NCFGIb>�³@°GjfN´>WyApCmGjfNM �zApWy IW>bn�¤¥��S�eApWl �CFWyk EHGIfiJ"Q x OpcNW�UyLNApADW>fiO
GI�N�NADQiGIUscNWyb°ORQ�ORcNCgbz�dApQS{N|gW>E³�jCgfNU>|gLNMNCgfNh+ORcNWyCFAzQ`krf��iGIfNM^CgOzCFb�ORcNWyCFAzGIf�Gj|gJ�bpCgbzkrcNCgUsc
CFb¢LNbpWyM¯cNWyApWj� �+cdWyJ©��QICFfiO¢QSLdO�Opc�GjO?E�Gjf}J±QIORcdW>A¢{NC Gjb?WybDOpCFEHGjORCgQSf±ORWyUscNfNCg��LdW>b
U>QSfiOsGjCFf:bDJ�bDOpW>EHGjORCgUVCFf�GjU>U>LdARGIUyCFW>by�®GIfNM:�NADWy �CFQSLdb+bDORLdMNCFWybrkrcdCFUsc³c�Gn SWoLNbpWyM³OpcNW>E
E�GnJ6Opc�Ldb�{�WoLNfNADW>|FCFGI{N|gWI�

@�GIfN´>WyApC®GIfdM �zApWl SW>b�MNW>ADCg IW§GVMNWybpUyApCF�wORCFQIf?Q x bDE�GI|g|Pv�bRGIE?�N|FWe{NCFGIb)CFf�OpW>ApE?b�Q x G
bpW>ADCFWybmWlXw��GIfdbpCFQIfa�B��f�ORcNWyCFA�fNQIOsG¡ORCFQIfHORcdWK|FW>GIMNCFfdhN�dGjfNM6E?QSbDO�CFE?��QSATOsGIfiO>�}OpW>ADE�Cgf
ORcNCgb�bpWyApCgW>b�Cgb�U>GI|F|gW>M�� � �dGIfdM x QSA�E?QSbTO��NApGIUyOpCFU>GI|®�NLNAp��QSbDW>b�� � U>GIf6{�WuLNbDW>M:GIb�GIfW>bDOpCFEHGjORWVQ x ORcdWq{dC GIby� 
�QIfNbpCgMNW>A�G�bpCPORL�GjOpCFQSf6krCPORc�G�f�LdE�{�WyA§Q x bTORCFEtLN|FLNb+{dCFfNb
�
GIfNM�G?f}LNE�{�W>ArQ x ApWybp��QSfNbDWt{NCgfNb
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