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( I TYMW�WE�GVqEXMSR�I R� � � � � �� Ṕ%( -0�ẂEHETXI
EY\ �FI WSMRW�HY�TYFPMG��EY\ �HI QERHI W�HI �WI W
TEVXI REMVI W�� I X� EY\ � QYPXMTPI W� qZSPYXMSRW� HI
ṔqGSW] Xr QI �HY�PSKI QI RX�

%Y� VI KEVH� HI � RSW� GSQTqXI RGI W� I R� QEXMr VI
HI � PSKI QI RX�� GLEUYI � LEFMXERX� HI � RSW
HqTEVXI QI RXW� HY� 2 SVH� I X� HY� 4EW�HI � ' EPEMW
TI YX� sXVI � EQI Rq� k� ẂEHVI WWI V� k� Ṕ%( -0�� UYM
VI WXI �YR�MRXI VPSGYXI YV�TVMZMPqKMq�XERX�WYV�PI W
Vr KPI W�NYVMHMUYI W�UYM�PMI RX�YR�PSGEXEMVI �k�WSR
FEMPPI YV�� UÝMP� WSMX� TVMZq� SY� TYFPMG�� UYI � WYV
PI W� QSHEPMXqW� UYM� VqKMWWI RX� YRI � GSTVSTVMqXq
SY� I RGSVI � WYV� PE� VI GLI VGLI � SY� ṔEGUYMWMXMSR
H́YR�PSKI QI RX�

%ZI G� TVr W� HI � � � � � � � � GSRWYPXEXMSRW� XVEMXqI W
I R� � � � � �� Ṕ%( -0� I WX� EY� TPYW� TVr W� HI W
TVqSGGYTEXMSRW� UYSXMHMI RRI W� HI W� QqREKI W�
0I � GSRXI \ XI � KqRqVEPMWq� H�MRJPEXMSR�� EZI G� HI W
TVM\ �HI � �P�qRI VKMI �GSQQI �HI W�XEY\ �H�MRXqVsX
I R� LEYWWI � E� KqRqVq� HI � RSQFVI Y\
UYI WXMSRRI QI RXW� �� PI � FSYGPMI V� XEVMJEMVI �� PI W
Vr KPI W�H�qZSPYXMSR�HI W�PS] I VW� I R�PMI R�EZI G�PI
TPEJSRRI QI RX� HI � P�-60� SY� PI W� TEWWSMVI W
qRI VKqXMUYI W��

0E�HqGI RGI �qRI VKqXMUYI ��I X�TPYW�KPSFEPI QI RX
P�LEFMXEX� MRHMKRI �� WSRX� HI W� XLr QI W� UYM� SRX
QSFMPMWq�RSW�GSRWI MPPI VW�� I X�RSW�GLEVKqI W�HI
QMWWMSR� UYM� SRX� VqTSRHY� EY\ � HMJJqVI RXI W
WSPPMGMXEXMSRW� HI W� GSPPI GXMZMXqW� PSGEPI W�
TEVJSMW� HI � JEpSR� TVMSVMXEMVI � I X� YVKI RXI �� I R
GEW� HI � VMWUYI � EZqVq� TSYV� PE� WqGYVMXq� HI W
SGGYTERXW�

0E� VqRSZEXMSR� qRI VKqXMUYI �� EZI G� PI W
HMJJqVI RXW�XI \ XI W�I X�HMWTSWMXMJW�MRXI VZI RYW�I R
� � � � ��I WX�VI WXq�YR�XLr QI �GI RXVEP�
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�/�J�F�S���3�T�¯�Q���; �*�7�+�&�.�1�1�.�*��
�5�W�­�X�N�I �J�S�Y���I �J���Q���&�) �.�1���I �Z���3�T�W�I ��

�J�Y���I �Z���5�F�X���I �J�� �( �F�Q�F�N�X

0�%( -0� E� qKEPI QI RX� VI RJSVGq� WSR� EGXMSR� I R
QEXMr VI � HI � TVqZI RXMSR� HI W� I \ TYPWMSRW� I R
VI GVYXERX�� HERW� PI � GEHVI � HI � PE� WXVEXqKMI
REXMSREPI � HI � TVqZI RXMSR� I X� HI � PYXXI � GSRXVI � PE
TEYZVI Xq��YRI �GLEVKqI �HI �QMWWMSR�

0´SFWI VZEXSMVI � HI � ṔLEFMXEX� E� TI VTqXYq� WSR
V| PI �HI �TVSHYGXMSR�I X�HI �HMJJYWMSR�HI �HSRRqI W
I X� H́EREP] WI W�� RSXEQQI RX� WYV� PI W� RMZI EY\ � HI
PS] I VW� HY� TEVG� TVMZq�� I X� EGGSQTPM� YR
MQTSVXERX� XVEZEMP� HI � VqZMWMSR� HY� ^SREKI �� EJMR
UYI � GI PYM�GM� VI JPr XI � EY� TPYW� TVr W� PE� VqEPMXq� HY
QEVGLq�HI �P�EKKPSQqVEXMSR�PMPPSMWI �

%� XVEZI VW� GI � VETTSVX� H́EGXMZMXq�� ZSYW� TSYVVI ^
ETTVqGMI V� PI � PEVKI � WTI GXVI � HI W� GLEQTW
H́EGXMSR� HI � Ṕ%( -0�� QEMW� EYWWM� GSRWXEXI V
ṔI \ TI VXMWI � I X� ṔI RKEKI QI RX� HI W� qUYMTI W� EY
WI VZMGI � HY� TYFPMG�� UYM� GSRXMRYI � k� KYMHI V� RSW
EGXMSRW�HERW�GI XXI �TqVMSHI �GSQTPI \ I �

0�I RWI QFPI � HI � GI W� EGXMSRW� I WX� VI RHY� TSWWMFPI
KVl GI �EY�WSYXMI R�GSRWXERX�HI �RSW�TEVXI REMVI W�
UYI � RSYW� VI QI VGMSRW� GLEPI YVI YWI QI RX� �
P�) XEX�� %GXMSR� 0SKI QI RX�� PE� 6qKMSR�� PE� ' + 007
I X�PI W�FEMPPI YVW�WSGMEY\ ��PI W�( qTEVXI QI RXW��PI W
' %*�� PI W� ) 4' -� I X� PI W� GSQQYRI W� HY� 2 SVH� I X
HY�4EW�HI � ' EPEMW�
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�O�
�$�U�U�D�J�H�R�L�V��
�(�Q���K�D�X�W���j���G�U�R�L�W�H�������V�D�O�R�Q���G�H���O�
�+�D�E�L�W�D�W���&�D�S�S�H�O�O�H���O�D��
�* �U�D�Q�G�H��
�(�Q���E�D�V�������W�R�X�U�Q�D�J�H���G�
�X�Q�H���Y�L�G�p�R���G�
�p�T�X�L�S�H���O�H���������-�X�L�Q
����������
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� �.ERZMI V�� � � �
%GGYI MP�HI W�QI QFVI W�HI �PE�' SQQMWWMSR�HY
PSKI QI RX�I X�HI W�TSYZSMVW�PSGEY\ �HY�4EVPI QI RX�HI
; EPPSRMI ��) GLERKI W�EYXSYV�HI W�I RNI Y\ �HI �ṔEGGr W
EY�PSKI QI RX��HI �ṔI RGEHVI QI RX�HI W�PS] I VW��I X�HI W
WI VZMGI W�HI �QqHMEXMSR�I R�QEXMr VI �HI �PSKI QI RX�

� � �JqZVMI V���� �QEVW�� � � �
0I W�qPYW�PSGEY\ �I X�PE�PYXXI �GSRXVI �P�LEFMXEX�MRHMKRI ��
� �HI QM�NSYVRqI W�HI �WI RWMFMPMWEXMSR�HERW�PI �4EW�HI �
' EPEMW�

� � �QEVW�� � � �
7MKREXYVI �HY�TVSXSGSPI �HI �GSSTqVEXMSR�HI �PYXXI
GSRXVI �Ṕ, EFMXEX�-RHMKRI �HY�XI VVMXSMVI �HI �PE
' SQQYREYXq�H́%KKPSQqVEXMSR�HI �&qXLYRI ��&VYE]
%VXSMW�0] W�6SQERI ��

� � �EZVMP�� � � �
*SVYQ�HI �ṔLEFMXEX�k�' ETTI PPI �PE�+ VERHI ��
XI RYI �H́YR�WXERH�%( -0�TSYV�VI RWI MKRI V�PI W
LEFMXERXW�HI �PE�GSQQYRI �
�
� � �1 EM�� � � �
4VqWI RXEXMSR�HI �Ṕ%( -0�I X�WI W�QMWWMSRW�EY
' SQMXq�6qKMSREP�%GXMSR�0SKI QI RX��

� I V�.YMR�� � � �
4EVXMGMTEXMSR�HI �Ṕ%( -0�EY�*SVYQ�HI W�NI YRI W
SVKERMWqW�k�&VYE] �PE�&YMWWMr VI �I X�7EMRX�4SP�WYV
8I VRSMWI ��I R�TEVXI REVMEX�EZI G�PI W�' SQMXqW
0SGEY\ �TSYV�PI �0SKI QI RX�%YXSRSQI �HI W
.I YRI W�

� � �.YMR�� � � � �
8SYVREKI �H́YRI �ZMHqS�H́qUYMTI �I R�ZYI �HY
VI RHI ^�ZSYW�HY�VqWI EY�

� I V�.YMPPI X�� � � �
4EVXMGMTEXMSR�EY\ �qGLERKI W�SVKERMWqI W�TEV�PE
( MVI GXVMGI �HI �Ṕ%2 %, �k�ṔSGGEWMSR�HY�8SYV
HI W�6qKMSRW�k�%VVEW��EYXSYV�HI W�I RNI Y\ �HI
*VERGI �6qRSZ���HY�4VSKVEQQI �VqKMSREP�TSYV
P�I JJMGEGMXq�qRI VKqXMUYI ��46) ) 
 �I X�P�qXEX�HI W
PMI Y\ �VqKMSREP�HI W�EGXMZMXqW�HI W�VqWI EY\ �%REL
I X�7%6) �

� � �I X�� � �7I TXI QFVI �� � � �
4VI QMI V�VI RHI ^�ZSYW�HY�VqWI EY�%2 -0�%( -0�EY
/ YVWEEP�HI �( YROI VUYI ��' I �VI RHI ^�ZSYW�E
VI KVSYTq��TI RHERX�HI Y\ �NSYVW��PI W
GSPPEFSVEXI YVW�HY�VqWI EY�I X�PI YVW�TEVXI REMVI W�
PSGEY\ �GSQQI �REXMSREY\ ��) GLERKI W�EYXSYV�HI W
QqXMI VW�HI W�%( -0��XEFPI W�VSRHI W�I X�VI XSYVW
H́I \ TqVMI RGI W© �

� � �7I TXI QFVI �� � � �
7EPSR�HI �Ṕ, EFMXEX�HI �PE�' SQQYREYXq�9 VFEMRI
H́%VVEW�
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' SRKVr W�HI W�1 EMVI W�HY�2 SVH�¯ �+ E] ERX�) \ TS

( SYEM�



� �SGXSFVI �� � � �
4EVXMGMTEXMSR�EY�JSVYQ�GSRWEGVq�k�ṔEYXSRSQMI

HI W�WI RMSVW�k�' EQFVEM��k�ṔSGGEWMSR�HI �PE
WI QEMRI �FPI YI ��I R�TEVXI REVMEX�EZI G�PI

( qTEVXI QI RX�HY�2 SVH�



� �3 GXSFVI �� � � �
' SRKVr W�HI W�1 EMVI W�HY�4EW�HI � ' EPEMW�¯ �4EPEMW

HI W�' SRKVr W�0I �8SYUYI X�



� � �3 GXSFVI �� � � �
*SVYQ�PSKI QI RX�¯ �%VGI PSV�*SVX�1 EVH] GO�



� � �2 SZI QFVI �� � � �

7EPSR�HI �ṔLEFMXEX�¯ �; EPPSR�' ETTI P�



� � �2 SZI QFVI �� � � �
6I RGSRXVI �HqTEVXI QI RXEPI �ERRYI PPI �HI W�EGXI YVW

HI �ṔLEFMXEX�SVKERMWqI �TEV�PI �4VqJI X�HY�4EW�HI �
' EPEMW�WYV�PI �XLr QI �HI �PE�WSFVMqXq�JSRGMr VI �I X�PE

WSFVMqXq�qRI VKqXMUYI ��4VqWI RXEXMSR�HI W
HMWTSWMXMJW�H�EGGSQTEKRI QI RX�HI �TVS\ MQMXq

EYTVr W�HI W�TVSTVMqXEMVI W�SGGYTERXW��HI W
FEMPPI YVW�TVMZqW��HI W�GSPPI GXMZMXqW��HI W

TVSJI WWMSRRI PW�HI �P�MQQSFMPMI V�



� � �RSZI QFVI �� � � �
7EPSR�HI �Ṕ, EFMXEX�HI �PE�' SQQYREYXq

H́%KKPSQqVEXMSR�HI �7EMRX�3 QI V�¯ �0SRKYI RI WWI �



� I V�( qGI QFVI �� � � �
%�ṔSGGEWMSR�HI W�.SYVRqI W�REXMSREPI W�HI W
3 VKERMWQI W�HI �*SRGMI V�7SPMHEMVI �k�4EVMW�

XqQSMKREKI �k�HI Y\ �ZSM\ �HI �ṔI \ TqVMI RGI �PMPPSMWI �
WYV�PI �XLr QI ���§�PI �HqJM�HI �P�STqVEXMSRRI P�¨ ���



� �HqGI QFVI �� � � �

' SRJqVI RGI �EYTVr W�HI W�EKI RXW�HY�' I RXVI
, SWTMXEPMI V�HI �: EPI RGMI RRI W�WYV�PE�VqRSZEXMSR

qRI VKqXMUYI



) R�LEYX�k�KEYGLI ���*SVYQ�HI W�NI YRI W�&VYE] �PE�&YMWWMr VI �
�) R�LEYX�k�HVSMXI ���WEPSR�HI �P�, EFMXEX�%VVEW��

) R�FEW���WMKREXYVI �HY�TVSXSGSPI �HI �PYXXI �GSRXVI �P�LEFMXEX
MRHMKRI �

6I RHI ^�ZSYW�HY�VqWI EY�HI W�� � �I X�� � �7I TXI QFVI �EY
/ YVWEEP�( YROI VUYI
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4SVXI �HY�, EMREYX
>�%��HY�4PSYMGL�� �6EMWQI W�
� � �� � �� � �� � �� � �
I MI GETL$ EHMPRTHG�JV

) WTEGI �' SRWI MP�*VERGI �6qRSŹ �HY
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4SYV� VqTSRHVI � k� PE� HI QERHI � HI W� WXVYGXYVI W� UYM� RSYW� EGGYI MPPI RX� �1 EMWSRW� HI � P�, EFMXEX�
+ YMGLI XW�YRMUYI W�I XG�
 � I X�k�PE�RqGI WWMXq�H�SVKERMWI V�PI �WI VZMGI � I R�HMVI GXMSR�HY�TYFPMG�GMRU
NSYVW�WYV�WI TX�WYV�PI W�HMJJqVI RXW�WMXI W��YR�SYXMP�HI �KI WXMSR�HI �TPERRMRKW�E�qXq�HqTPS] q�TSYV
P�I RWI QFPI �HI W�GSRWI MPPI VW��

' I X�SYXMP��GSRpY�WTqGMJMUYI QI RX�TEV�P�%( -0�HY�2 SVH� I X�HY�4EW�HI � ' EPEMW�� I R� JSRGXMSR�HI
WI W� FI WSMRW�� E� P�EZERXEKI � HI � KqRqVI V� EYXSQEXMUYI QI RX� HI W� GSRJMVQEXMSRW� I X� VETTI PW� HI
VI RHI ^�ZSYW� I R� HMVI GXMSR� HI W� YWEKI VW�� -P� TI VQI X� qKEPI QI RX� HI � KqVI V� P�SVKERMWEXMSR� HI W
TI VQERI RGI W�XqPqTLSRMUYI W�HI W�GSRWI MPPI VW�� I X�HI �W�EWWYVI V�HI �PE�TVqWI RGI �GSRXMRYI �H�YR
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I X�H�qXEFPMV�HI W�WXEXMWXMUYI W�JMRI W�HI �GSRWYPXEXMSR��-P�I WX�I \ TPSMXq�XSYX�EY�PSRK�HI �P�ERRqI �EY
TVSJMX�HI W�TEVXI REMVI W�HI �P�%( -0��RSXEQQI RX�PI W�GSQQYRI W�I X�PI W�) 4' -�

-1 1 3 4) 6%� TI VQI X� EY\ � NYVMWXI W� H�EGGSQTEKRI V� PI W� QqREKI W� HERW� PI YVW� TVSNI XW
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0�%2 -0� EWWYVI � qKEPI QI RX� YRI � ZI MPPI � NYVMHMUYI � I X� HMJJYWI � GLEUYI � QSMW� , EFMXEX� %GXYEPMXq� k
P�I RWI QFPI �HY�VqWI EY�
) RJMR�� PI W� GSRWI MPPI VW� HMWTSWI RX� H�YR� EGGr W� EY� HMGXMSRREMVI � TI VQERI RX� I R� PMKRI � �qHMXMSRW
PqKMWPEXMZI W
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( qZI PSTTq� TEV� P�%( ) 1 ) � I X� VI TVMW� TEV� P�%2 %, �� P�MRXVE6qRSZ� HI W� GSRWI MPPI VW� *VERGI � 6qRSZ
QI X�k�HMWTSWMXMSR�HI W�GSRWI MPPI VW�YRI �TEPI XXI �HI �VI WWSYVGI W��EMRWM�UY�YR�SYXMP�HI �VI TSVXMRK� �
7%6) 2 3 : �
0I � PSKMGMI P� ' %4� 6) 2 3 : � � TI VQI X� UYERX� k� PYM� HI � VqEPMWI V� YRI � qZEPYEXMSR� XLI VQMUYI � H�YR
PSKI QI RX��TYMW�HI �WMQYPI V�HI W�XVEZEY\ �HI �VqRSZEXMSR��GLEYJJEKI ��MWSPEXMSR���
 �EJMR�HI �QI WYVI V
PI W�KEMRW�TSXI RXMI PW
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0I W� TPEUYI XXI W� HI � P�%( -0� HY� 2 SVH� I X� HY
4EW�HI � ' EPEMW
) R� � � � � �� P�%( -0� E� VqEPMWq� TPYWMI YVW
WYTTSVXW� HI � GSQQYRMGEXMSR� �� HI W
TPEUYI XXI W� XI VVMXSVMEPI W� HI WXMRqI W� EY\
ERXI RRI W� HI � PE� ' %* �� XERX� HERW� PI � 2 SVH
UYI � HERW� PI � 4EW�HI � ' EPEMW�� HI W� JMGLI W
TSVXERX�WYV�PE�VqRSZEXMSR�HI �P�LEFMXEX��HI W
TPEUYI XXI W�WTqGMJMUYI W�TSYV�PE�TVqZI RXMSR
HI W�I \ TYPWMSRW�PSGEXMZI W�

0I W�TPEUYI XXI W�HY�VqWI EY�
4PYW�HI �UYEVERXI �TPEUYI XXI W�MRJSVQEXMZI W�k
HI WXMREXMSR�HY�KVERH�TYFPMG�WSRX�TVSHYMXI W
I X� VI QMWI W� PSVW� HI W� GSRWYPXEXMSRW
NYVMHMUYI W��JMRERGMr VI W�I X�JMWGEPI W��
' I W� TPEUYI XXI W� GSYZVI RX� HI � RSQFVI YWI W
XLqQEXMUYI W� �EGLEX� I X� ZI RXI �� GSTVSTVMqXq�
JMWGEPMXq��MQTE] qW��VETTSVXW�PSGEXMJW��I XG�
 �I X
WSRX� EYWWM� HMWTSRMFPI W� I R� EGGr W� PMFVI � EY
WI MR�HI W�PMI Y\ �H́EGGYI MP�HI �P�%( -0�
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0E� XLqQEXMUYI � EGGI WWMSR� k� PE� TVSTVMqXq�� I R� FEMWWI � TEV� VETTSVX� EY\ � ERRqI W� TVqGqHI RXI �
VI TVqWI RXI �� �� 	 �HY�XSXEP�HI W�GSRWYPXEXMSRW��
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3 R� XVSYZI � I RWYMXI � PI W� MRXI VVSKEXMSRW� VI PEXMZI W� EY\ � GSRKqW�� JSVQI � HY� GSRKq�� HYVqI � HY
TVqEZMW��NYWXMJMGEXMJW�k�JSYVRMV��MRGMHI RGI �HY�HqJEYX�HI �VI XVEMX�HI �PE�PI XXVI �VI GSQQERHqI ��

) XEX� HI W� PMI Y\ � I X� VI WXMXYXMSR� HY� HqT| X� HI � KEVERXMI � VI WXI RX� YR� MQTSVXERX� WYNI X� HI
GSRXI RXMI Y\ ��) RJMR�WI �WSRX�TVSKVI WWMZI QI RX�HqZI PSTTqI W�PI W�UYI WXMSRW�PMqI W�EY�TI VQMW�HI
PSYI V�� k� ṔI RGEHVI QI RX� HI W� PS] I VW�� I X�� HERW� GI VXEMRW� WI GXI YVW�� EY\ � GSPSGEXMSRW� k� FEY\
QYPXMTPI W�

9 RI � JSVXI � TVSKVI WWMSR� HI W� HI QERHI W� PMqI W� EY� PS] I V�� TVSZI RERX� TSYV� � � 	
HI W�TVSTVMqXEMVI W�FEMPPI YVW��I X�TSYV�� � 	 ��HI W�PSGEXEMVI W�HY�WI GXI YV�TVMZq��
0I � RSQFVI � HI � GSRWYPXEXMSRW� TSVXERX� WYV� PE� VqZMWMSR� HI � PS] I V� E� TVSKVI WWq
HI � � � 	 � I X� GI PYM� GSRGI VRERX� ṔEYKQI RXEXMSR� HI � PS] I V�� HI � � � 	 �� 0E
XLqQEXMUYI �HI �ṔI RGEHVI QI RX�HI W�PS] I VW�I R�RMZI EY�E�TVSKVI WWq�HI �� � 	 ��
) R�TVSKVI WWMSR�qKEPI QI RX��PI W�UYI WXMSRRI QI RXW�PMqW�EY\ �GLEVKI W��UYM�ZSRX
TVSFEFPI QI RX�ẂMRXI RWMJMI V�I R�� � � � �

4EV� EMPPI YVW�� MP� I WX� MRXqVI WWERX� HI � RSXI V� UÝ I R� � � � � �� PI W� UYI WXMSRW� TSVXI RX
HEZERXEKI � WYV� PI � GSRKq� HY� FEMPPI YV� UYI � WYV� PI � GSRKq� HY� PSGEXEMVI �
GSRXVEMVI QI RX� EY\ � ERRqI W� TVqGqHI RXI W�� ) R� I JJI X�� RSQFVI Y\ � WSRX� PI W
TVSTVMqXEMVI W� UYM� WI � WSRX� MRXI VVSKqW�� EZI G� P�ERRSRGI � HI � P�ETTPMGEXMSR� HI W
GVMXr VI W� HI � HqGI RGI � qRI VKqXMUYI W�� WYV� P�STTSVXYRMXq� HI � QI XXVI � I R� ZI RXI
TPYX| X�UYI �HI �VqEPMWI V�HI W�XVEZEY\ �

�&���S�T�Y�J�W���J�S������ ����������

�� ���7�F�U�U�T�W�Y���I ���F�H�Y�N�[�N�Y�­���� �� �� ��
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�1���- �&�' �.�9�&�9���.�3 �) �.�, �3 �*���*�9���3 �4 �3 ���) �*�( �*�3 �9

-P� ẂEKMX� HI � GSRWYPXEXMSRW� VI PEXMZI W� k� PE� PSGEXMSR�� 0I W� WSPPMGMXEXMSRW� TVSZMI RRI RX� TSYV� � �� 	 � HI
FEMPPI YVW��7´EKMWWERX�HI W�HI QERHI W�qQERERX�HI W�PSGEXEMVI W�� � � �� 	 �WSRX�HERW�PI �WI GXI YV�TVMZq
I X� � � �� 	 � I R� , 01 �� 3 YXVI � PI W� TEVXMGYPMI VW�� PI W� GSPPI GXMZMXqW� XI VVMXSVMEPI W� SRX� qXq� TPYW
RSQFVI YWI W�k�GSRXEGXI V�Ṕ%( -0�PSVWUÝI PPI W�qXEMI RX�GSRJVSRXqI W�k�HI W�WMXYEXMSRW�HI �PSKI QI RX
HqKVEHq�� ( I � TPYW�� GI VXEMRW� ) 4' -� WI � WSRX� HSXqW� H́YR� WI VZMGI � HqHMq� k� PE� PYXXI � GSRXVI � ṔLEFMXEX
MRHMKRI ��GI �UYM�E�KqRqVq�HI �RSQFVI YWI W�MRXI VVSKEXMSRW�

0E� 0SM� HY� � � RSZI QFVI � � � � � � VI PEXMZI � k� ṔqRI VKMI � I X� EY� GPMQEX� I WX� ZI RYI
ENSYXI V� YR� GVMXr VI � VI PEXMJ� k� YR� WI YMP� QE\ MQEP� HI � GSRWSQQEXMSR� H́qRI VKMI
JMREPI �TEV�Qr XVI �GEVVq�I X�TEV�ER�
0I �HqGVI X�HY� � � �NERZMI V� � � � � � JM\ I �GI �WI YMP� ��§� ) R� *VERGI �QqXVSTSPMXEMRI ��PI
PSKI QI RX� E� YRI � GSRWSQQEXMSR� H́qRI VKMI �� I WXMQqI � TEV� PI � ( 4) �� MRJqVMI YVI � k
� � � �O[ L� H́qRI VKMI �JMREPI �TEV�Qr XVI �GEVVq� I X�TEV�ER� ¨ �� ' I XXI �QI WYVI � I RXVI
I R� ZMKYI YV� PI � � I V� NERZMI V� � � � � � I X� ẂETTPMUYI � EY\ � RSYZI EY\ � GSRXVEXW� HI
PSGEXMSR�� ǴI WX�k�HMVI � EY\ � GSRXVEXW� HI � PSGEXMSR� WMKRqW� k� GSQTXI V� HY� � I V
NERZMI V� � � � � �� TVSKVI WWMZI QI RX�� EY\ � FEY\ � UYM� WI � VI RSYZI PPI QI RX� SY� UYM� WI
VI GSRHYMWI RX�XEGMXI QI RX�HI TYMW�GI XXI �HEXI �
0E�PSM�HY�� � �ES• X�� � � � �HMXI �§� ' PMQEX�I X�VqWMPMI RGI �¨ �ZMI RX�I RJMR�TVqGMWI V�PI W
qGLqERGI W�k�ZI RMV�

' I W�RSYZI PPI W�HMWTSWMXMSRW�VI PEXMZI W�k�PE�HqGI RGI �qRI VKqXMUYI �WSRX�WSYVGI W
H́MRXI VVSKEXMSRW�QYPXMTPI W�

�&���S�T�Y�J�W���J�S������ ����������

�� �� �7�F�U�U�T�W�Y���I ���F�H�Y�N�[�N�Y�­���� �� �� ��
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�4�G�O�J�Y���I �J�X���H�T�S�X�Z�Q�Y�F�Y�N�T�S�X���J�S���� �� �� ��

0´%( -0� I WX� YR� TSMRX� HI
TEWWEKI � SFPMKq� TSYV
ṔMRWXVYGXMSR� HI � HSWWMI VW
H́EGGI WWMSR� WSGMEPI � I X
QEwXVMWqW� WYV� GI VXEMRW
XI VVMXSMVI W� �0E� 4SVXI � HY
, EMREYX�� , qRMR� ' EVZMR�I X�0MPPI �
I R� GI � UYM� GSRGI VRI � PI � &EMP
6qI P�7SPMHEMVI 
 ��

� � � � � � � � � � � � �

' SRXVEX�HI �ZI RXI �

4VSQI WWI �I X�GSQTVSQMW�

' ' 1 -�

: ) *%�

( VSMX�HI �PE�JEQMPPI �

%YXVI �

' SRXVEX�H�I RXVI TVMWI �

1 ERHEX�HI �ZI RXI �

1 EwXVMWI �H�SI YZVI �

%YXVI W�

� � � � � � � � � �

4VsXW�I X�EMHI W�

7MQYPEXMSR�JMRERGMr VI �

4VI QMr VI W�MRJSVQEXMSRW�

8I GLRMUYI W�FERGEMVI W�

( MJJMGYPXqW�HI �VI QFSYVWI QI RX�

%WWYVERGI W�HI W�TVsXW�

%YXVI �

6qEQqREKI QI RX��VI RqKSGMEXMSR�

+ EVERXMI W�

0I W�GSRWYPXEXMSRW�WSRX� I R�FEMWWI ��HERW�YR
GSRXI \ XI � GSRXVEMRX� �� HMJJMGYPXqW� k� SFXI RMV
YR�TVsX�TSYV�PI W�TVMQS�EGGqHERXW��TVSNI XW
HI �GSRWXVYGXMSR�I R�FI VRI ©

' SRGI VRERX�PI �JMRERGI QI RX�HI �ṔEGGI WWMSR�
PI W�MRXI VVSKEXMSRW�TSVXI RX�I WWI RXMI PPI QI RX
WYV� PI W� TVsXW� I X� EMHI W� QSFMPMWEFPI W�� 0I W
HI QERHI W� HI � WMQYPEXMSRW� JMRERGMr VI W
VI TVqWI RXI RX� � � 	 � HI W� HI QERHI W�� QEMW� GI
GLMJJVI �GEGLI �HI W�VqEPMXqW�XVr W�HMJJqVI RXI W��
PI W� &67� 0MPPSMW� I X� PI W� EMHI W� HI � PE
' SQQYREYXq� H�%KKPSQqVEXMSR� HI � PE
4SVXI � HY� , EMREYX� KqRr VI RX� YRI � HI QERHI
HI �WMQYPEXMSR�FMI R�TPYW�MQTSVXERXI ��

� � 	 �HI W�TVSNI XW�SRX�GSRGI VRq� ṔEGGI WWMSR
HERW� ṔERGMI R� I X� � � 	 �� HERW� PI � RI YJ�� � � 	
HI W� GSRWYPXERXW� RI � WSRX� TEW� I RGSVI � JM\ qW
WYV� GI � WYNI X�� 7´EKMWWERX� HY� WXEHI � HI
ṔEGGI WWMSR�� HERW� � � 	 � HI W� GEW�� PI W
TI VWSRRI W� WI � WMXYI RX� I R� EQSRX� �� WSMX� MPW
I R� WSRX� EY\ � TVqQMGI W�� I X� WSYLEMXI RX
VI GYI MPPMV� UYI PUYI W� MRJSVQEXMSRW� I R
EQSRX��WSMX�MPW�SRX�YR�TVSNI X�UYM�ŔI WX�TEW
FMI R�HqXI VQMRq��WERW�I RKEKI QI RX�TVMW�

�� ���7�F�U�U�T�W�Y���I ���F�H�Y�N�[�N�Y�­���� �� �� ��
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�4�G�O�J�Y���I �J�X���H�T�S�X�Z�Q�Y�F�Y�N�T�S�X���J�S���� �� �� ��

0´%( -0� I WX� YR� TSMRX� HI
TEWWEKI � SFPMKq� TSYV
ṔMRWXVYGXMSR� HI � HSWWMI VW
H́EGGI WWMSR� WSGMEPI � I X
QEwXVMWqW� WYV� GI VXEMRW
XI VVMXSMVI W� �0E� 4SVXI � HY
, EMREYX�� , qRMR� ' EVZMR�I X�0MPPI �
I R� GI � UYM� GSRGI VRI � PI � &EMP
6qI P�7SPMHEMVI 
 ��

� � � � � � � � � � � � � � �

7] RHMG��HqWMKREXMSR��V| PI ��GSRXVEX��VI WTSRWEFMPMXq�����
�

3 VKERMWEXMSR�HI �P�EWWI QFPqI �KqRqVEPI �

%YXVI W�XVEZEY\ ��I RXVI XMI R��EQqPMSVEXMSR��YVKI RXW��JMFVI ���
�

( qGSQTXI �HI W�GLEVKI W��GSQTXEFMPMXq�GSTVS�

6r KPI QI RX�HI �GSTVSTVMqXq��) ( ( �

0E�GSTVSTVMqXq�I X�PI W�XMI VW��GSRXI RXMI Y\ ��VI WTSRWEFMPMXq���
�

%YXVI W�

' SRWI MP�W] RHMGEP��HqWMKREXMSR�V| PI �GSRWYPXEXMSR���
�

-QQEXVMGYPEXMSR�

%GUYMWMXMSR�SY�ZI RXI �H�YR�PSX�

7] RHMGEX�HI W�GSTVSTVMqXEMVI W��SFNI X��JSVQI �GSST���VI WTSRWEFMPMXq��WGMWWMSR���
�

8VEZEY\ �HI �VqRSZEXMSR�qRI VKqXMUYI �

8VEZEY\ �HI �QMWI �EY\ �RSVQI W�

-QTE] qW�HI �GLEVKI W�

*SRHW�HI �XVEZEY\ �

' STVSTVMqXq�I R�HMJJMGYPXq�

( MEKRSWXMG�XI GLRMUYI �KPSFEP�

�� �� �7�F�U�U�T�W�Y���I ���F�H�Y�N�[�N�Y�­���� �� �� ��



0I W�GSRWYPXEXMSRW�HI � Ṕ%( -0�VI PEXMZI W�k�PE�GSTVSTVMqXq�VI TVqWI RXI RX� � � � �GSRWYPXEXMSRW� I R
� � � � �� HSRX� � � 	 � WSRX� GSRGI RXVqI W� WYV� PE� 1 qXVSTSPI � ) YVSTqI RRI � HI � 0MPPI �� � 	 � WYV� PE
' SQQYREYXq�9 VFEMRI �HI �( YROI VUYI ��I X�� 	 �WYV�: EPI RGMI RRI W�1 qXVSTSPI ��

9 R� UYEVX� HI W� HI QERHI W� GSRGI VRI RX� PI � W] RHMG� �PI W� QSHEPMXqW� HI � WSR� GLSM\ �� WSR� V| PI © 
 �
0´SVKERMWEXMSR�HI �Ṕ%WWI QFPqI �+ qRqVEPI �WYWGMXI �qKEPI QI RX�HI �RSQFVI YWI W�UYI WXMSRW�

0I W� XVEZEY\ � � � � 	 
 � PI � HqGSQTXI � HI � GLEVKI W� � � 	 
 �� PI � Vr KPI QI RX� HI � GSTVSTVMqXq� SY� ṔqXEX
HI WGVMTXMJ� HI � HMZMWMSR� � � 	 
 � GSRWXMXYI RX� PI W� EYXVI W� TSMRXW� TVMRGMTEY\ � EFSVHqW� I R
GSRWYPXEXMSR�

YR�GSRXVEX�X] TI �W] RHMG��
YRI �GSRZSGEXMSR�H́EWWI QFPqI �KqRqVEPI ��
YR�TSYZSMV�HI �VI TVqWI RXEXMSR��
YR�JSVQYPEMVI �HI �ZSXI �TEV�GSVVI WTSRHERGI ��
YRI �JI YMPPI �HI �TVqWI RGI �I X�YR�TVSGr W�ZI VFEP�H́EWWI QFPqI �KqRqVEPI ��

' 6f %8-3 2 �( ´9 2 �/ -8�46) 1 -) 6�4%7�
ª �( ) 78-2 %8-3 2 �( ) 7�7=2 ( -' 7�&f 2 f : 3 0) 7��

' I �OMX�GSRXMI RX�HI W�HSGYQI RXW�X] TI W���

' I � OMX� TI VQI X� TI VQI X� EMRWM� HI � JEMVI � YRI � EWWI QFPqI � KqRqVEPI � HERW� HI
FSRRI W� GSRHMXMSRW� EZI G� PI W� HSGYQI RXW� EHqUYEXW� I X� JEGMPI W� k� TVI RHVI � I R
QEMR�

�&���S�T�Y�J�W���J�S������ ����������

�� ���7�F�U�U�T�W�Y���I ���F�H�Y�N�[�N�Y�­���� �� �� ��
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6I GLI VGLI �PSKI QI RX�WSGMEP
� � �� 	

1 MWI �I R�SI YZVI �HY�( %03
� � �� 	

6I GLI VGLI �PSKX�PSGEXMJ�TVMZq
� �� 	

1 EVGLq�EGGI WWMSR
� 	

�*�[ �T�Q�Z�Y�N�T�S���I �J�X���H�T�S�X�Z�Q�Y�F�Y�N�T�S�X

�1�&���7�*�( �- �*�7�( �- �*���) �*���1�4 �, �*�2 �*�3 �9

0E� XLqQEXMUYI � HI � PE� VI GLI VGLI � HI � PSKI QI RX� I WX� I R� TVSKVI WWMSR� GSRWXERXI � HI TYMW� � � � �
� � � � 	 
 �� ' I XXI �qZSPYXMSR�k�PE�LEYWWI �XqQSMKRI �HI �PE�XI RWMSR�HY�QEVGLq�I X�HI �PE�HMJJMGYPXq
GVSMWWERXI � HI W� QqREKI W� k� XVSYZI V� YR� PSKI QI RX� I R� EHqUYEXMSR� EZI G� PI YVW� FI WSMRW� QEMW
EYWWM�PI YVW�GETEGMXqW�JMRERGMr VI W��

4PYW�HI W�HI Y\ �XMI VW�HI W�TI VWSRRI W�UYM�WEMWMWWI RX�P�%( -0�WYV�GI �WYNI X�WSRX�k�PE�VI GLI VGLI
H�YR�PSKI QI RX�WSGMEP�

�4�G�O�J�Y���I �J�X���H�T�S�X�Z�Q�Y�F�Y�N�T�S�X���J�S���� �� �� ��

�� �� �7�F�U�U�T�W�Y���I ���F�H�Y�N�[�N�Y�­���� �� �� ��
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0´%( -0� I WX� YR� TSMRX� HI
TEWWEKI � SFPMKq� TSYV
ṔMRWXVYGXMSR� HI � HSWWMI VW
H́EGGI WWMSR� WSGMEPI � I X
QEwXVMWqW� WYV� GI VXEMRW
XI VVMXSMVI W� �0E� 4SVXI � HY
, EMREYX�� , qRMR� ' EVZMR�I X�0MPPI �
I R� GI � UYM� GSRGI VRI � PI � &EMP
6qI P�7SPMHEMVI 
 ��

0I W�HI QERHI W�WYV�PE�JMWGEPMXq� I X� ṔMRZI WXMWWI QI RX�PSGEXMJ�VI TVqWI RXI RX� � � � �HI QERHI W� I R
� � � � � I X�XI RHI RX�k�HMQMRYI V��0�YRI �HI W�I \ TPMGEXMSRW�HI �PE�FEMWWI �HI W�WSPPMGMXEXMSRW�VqWMHI
HERW�PE�JMR�HY�HMWTSWMXMJ� ' SWWI ��VI QTPEGq�TEV�PI �0SǴ%ZERXEKI W��NYKq�QSMRW�EXXVEGXMJ�TEV
PI W�MRZI WXMWWI YVW��PS] I VW�TPYW�JEMFPI W
�

' SRGI VRERX� ṔMRZI WXMWWI QI RX� PSGEXMJ�� PI W� GSRWI MPPI VW� WSRX� TPYX| X� WSPPMGMXqW� WYV� PI W
QqGERMWQI W� NYVMHMUYI W� I X� JMRERGMI VW� VI PEXMJW� k� GI W� MRZI WXMWWI QI RXW� XI PW� UYI � PI W
GSRXVEMRXI W�PMqI W�k�XI P�SY�XI P�HMWTSWMXMJ��PE�HYVqI �HI W�I RKEKI QI RXW��EY�TPEJSRRI QI RX�HI W
PS] I VW� I X� HI W� VI WWSYVGI W� HI W� PSGEXEMVI W�� k� ṔSFPMKEXMSR� HI � VqEPMWI V� HI W� XVEZEY\
RSXEQQI RX�PMqW�EY\ �qGSRSQMI W�H́qRI VKMI ��

( ERW� PE� VYFVMUYI � JMWGEPMXq�� PI W� UYI WXMSRW� TSVXI RX� I WWI RXMI PPI QI RX� WYV� PI W� EZERXEKI W
JMWGEY\ � I R� PSGEXMJ�� PI � VqKMQI � HI W� VI ZI RYW� JSRGMI VW�� PE� XE\ I � H́LEFMXEXMSR� I X� PE� XE\ I
JSRGMr VI �

%ZERXEKI W�JMWGEY\ �I R�PSGEXMJ
� � �� 	

8E\ I �H�LEFMXEXMSR��XE\ I �JSRGMr VI
� � �� 	

6I ZI RYW�JSRGMI VW
� � �� 	

&-'
� �� 	

4PYW�ZEPYI �MQQSFMPMr VI
� 	

%YXVI
� 	

%YXVI W
� 	
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0´%( -0� I WX� YR� TSMRX� HI
TEWWEKI � SFPMKq� TSYV
ṔMRWXVYGXMSR� HI � HSWWMI VW
H́EGGI WWMSR� WSGMEPI � I X
QEwXVMWqW� WYV� GI VXEMRW
XI VVMXSMVI W� �0E� 4SVXI � HY
, EMREYX�� , qRMR� ' EVZMR�I X�0MPPI �
I R� GI � UYM� GSRGI VRI � PI � &EMP
6qI P�7SPMHEMVI 
 ��

0I W�MRXI VVSKEXMSRW�VI PEXMZI W�k� ṔYVFERMWQI � I X
EY\ � VI PEXMSRW� HI � ZSMWMREKI � SRX� KqRqVq� � � �
GSRWYPXEXMSRW� EY� GSYVW� HI � ṔERRqI � � � � � �� GI
UYM� VI TVqWI RXI � � 	 � HY� XSXEP� HI W
GSRWYPXEXMSRW�NYVMHMUYI W�

' SRGI VRERX�ṔYVFERMWQI �� � � � �GSRWYPXEXMSRW
�
PI W� HI QERHI W� GSRGI VRI RX� I WWI RXMI PPI QI RX
PI W� TI VQMW� HI � GSRWXVYMVI � I X� HqGPEVEXMSRW� HI
XVEZEY\ � � � � 	 
 �� PI � HVSMX� HI � GSRWXVYMVI � � � � 	 

QEMW�EYWWM�H́EYXVI W�XLqQEXMUYI W�XI PPI W�UYI �PI
HVSMX� HI � TVqI QTXMSR�� ṔI \ TVSTVMEXMSR�� PI W
WI VZMXYHI W�TYFPMUYI W�I XG��

0E�XLqQEXMUYI �§�ZSMWMREKI � ¨ �VI TVqWI RXI � � � �
HI QERHI W� I R� � � � � � I X� VI RZSMI �
I WWI RXMI PPI QI RX�� EY\ � XVSYFPI W� HI � ZSMWMREKI �
0E� QMXS] I RRI Xq� � � � 	 
 � I X� PI W� WI VZMXYHI W
TVMZqI W� � � � 	 
 � KqRr VI RX� qKEPI QI RX� HI
RSQFVI YWI W�UYI WXMSRW��

( I � JEpSR� KqRqVEPI �� GI W� HI QERHI W� qQERI RX
HI � TVSTVMqXEMVI W� SGGYTERXW� � � � 	 � HI W
GSRWYPXERXW
�

�4�G�O�J�Y���I �J�X���H�T�S�X�Z�Q�Y�F�Y�N�T�S�X���J�S���� �� �� ��

� � � � � � � � � �

4I VQMW�HI �GSRWXVYMVI ��HqGP��HI �XVEZEY\ �

%YXVI �

( VSMX�HI �GSRWXVYMVI �

( VSMX�HI �TVqI QTXMSR��I \ TVSTVMEXMSR�

0SXMWWI QI RX��>%' �

7I VZMXYHI W�TYFPMUYI W�

� � � � � � � � � � � � �

8VSYFPI W�HI �ZSMWMREKI �

1 MXS] I RRI Xq�

7I VZMXYHI W�TVMZqI W�

%YXVI �
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0´EQqPMSVEXMSR� HI � ṔLEFMXEX� E� XSYNSYVW� GSRWXMXYq� YR� ZSPI X� MQTSVXERX� HI � ṔEGXMZMXq� HI W� %( -0�
0´%( -0� HY� 2 SVH� I X� HY� 4EW�HI � ' EPEMW� UYM� ẂI WX� HSXqI � H́) WTEGI W� -RJS� ) RI VKMI �� HI ZI RYW� ) WTEGI W
*EMVI �TYMW�*VERGI �6qRSZ�E�REXYVI PPI QI RX�GSRJMq�k�WI W�GSRWI MPPI VW�XI GLRMUYI W�PE�KVERHI �QENSVMXq
HI W�GSRWI MPW�WYV�GI �WYNI X��

0I W�NYVMWXI W�VI WXI RX�QEPKVq�XSYX�WSPPMGMXqW��0I W�HI QERHI W�TSVXI RX�KqRqVEPI QI RX�WYV�HI W�XVEZEY\
WTqGMJMUYI W� EY� PSKI QI RX� HY� HI QERHI YV�� I X� MPW� GSRGI VRI RX� I WWI RXMI PPI QI RX� HI W� XVEZEY\ � HI
VqRSZEXMSR� qRI VKqXMUYI � SY� H́qUYMTI QI RXW� qRI VKqXMUYI W�� QEMW� EYWWM� H́EHETXEXMSR� ZSMVI � HI
VqWSVTXMSR�H́LEFMXEX�MRHMKRI �SY�RSR�HqGI RX��

�� ���7�F�U�U�T�W�Y���I ���F�H�Y�N�[�N�Y�­���� �� �� ��
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�1�J�X���H�T�S�X�J�N�Q�X���J�S���W�­�S�T�[ �F�Y�N�T�S
�­�S�J�W�L�­�Y�N�V�Z�J���I �J���Q���M�F�G�N�Y�F�Y���J�S������ ����

�7�­�U�F�W�Y�N�Y�N�T�S���Y�J�W�W�N�Y�T�W�N�F�Q�J���I �J�X���*�X�U�F�H�J�X��
�H�T�S�X�J�N�Q���+�W�F�S�H�J���7�­�S�T�[ ���I �J���Q���&�) �.�1���J�S���� �� �� ��

0 f́ XEX� I X� Ṕ%KI RGI � HI � ṔI RZMVSRRI QI RX� I X� HI � PE� QEwXVMWI � HI � ṔqRI VKMI � SRX� PERGq� PI � � �
WI TXI QFVI � � � � � � YRI � KVERHI � GEQTEKRI � REXMSREPI � TSYV� QSFMPMWI V� PI W� *VERpEMW�� PI W� EGXI YVW
TYFPMGW�I X�TVMZqW�I R�JEZI YV�HI �PE�VqRSZEXMSR�qRI VKqXMUYI �� ' I XXI �GEQTEKRI �REXMSREPI �EZEMX�qXq
FETXMWqI �*%-6) �� *EGMPMXI V��%GGSQTEKRI V�I X�-RJSVQI V�TSYV�PE�6qRSZEXMSR�f RI VKqXMUYI 
 ��

) R� NERZMI V� � � � � �� GI XXI � GEQTEKRI � E� qXq� VI QTPEGqI � TEV� §� *VERGI � 6qRSŹ � ¨ �� UYM� HI ZMI RX� PI
WI VZMGI �TYFPMG�HI �PE�VqRSZEXMSR�qRI VKqXMUYI �HI � ṔLEFMXEX��EJMR�HI �WMQTPMJMI V�PI �TEVGSYVW�YWEKI V
I X�HI �VI RHVI �TPYW�PMWMFPI W�PI W�EMHI W�JMRERGMr VI W�EY\ UYI PPI W�TI YZI RX�TVqXI RHVI �PI W�QqREKI W��

0I W� §� ) WTEGI W� ' SRWI MP� *VERGI � 6qRSŹ � ¨ � GSRXMRYI RX� k� ẂMRWGVMVI � HERW� PI � TVSKVEQQI � 7%6)
�7I VZMGI � H́%GGSQTEKRI QI RX�TSYV�PE�6qRSZEXMSR� ) RI VKqXMUYI 
 �� ' I �TVSKVEQQI � I WX�TSVXq�TEV
P�) XEX�EZI G�PI W�GSPPI GXMZMXqW�PSGEPI W��I X�TMPSXq�TEV�P�%KI RGI �REXMSREPI �HI �P�LEFMXEX��%REL
 ��
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0�%( -0� HY� 2 SVH� I X� HY� 4EW�HI � ' EPEMW� E� GSSVHSRRq� HSŶ I � ) WTEGI W� ' SRWI MP� *VERGI � 6qRSŹ
HSRX�PE�QMWWMSR� I WX� ṔMRJSVQEXMSR��PI �GSRWI MP� I X� ṔEGGSQTEKRI QI RX�HI W�QqREKI W�HERW�PI YVW
XVEZEY\ �HI �VqRSZEXMSR�qRI VKqXMUYI ��

' I W�) WTEGI W�' SRWI MPW�WSRX�VqTEVXMW�WYV�PI �HqTEVXI QI RX�HY�2 SVH��EZI G�YRI �TEVXMGYPEVMXq�WYV
PE� 1 qXVSTSPI � ) YVSTqI RRI � HI � 0MPPI � HERW� PEUYI PPI � YR� GSRWI MPPI V� I WX� WTqGMEPMWq� HERW� PE
GSTVSTVMqXq�� 0I W� GSRWI MPPI VW� §� *VERGI � 6qRSŹ � ¨ �� ERGMI RRI QI RX� §� *%-6) � ¨ �� WSRX� EMRWM
TVqWI RXW� WYV� WM\ � XI VVMXSMVI W� HY� 2 SVH� �� PE� 1 qXVSTSPI � ) YVSTqI RRI � HI � 0MPPI �� 0E� 4SVXI � HY
, EMREYX�� PI � 4E] W� HY� ' EQFVqWMW�� PI � 7] RHMGEX� 1 M\ XI � *PERHVI W� I X� 0] W�� 0E� ' SQQYREYXq� HI
' SQQYRI W� HI W� , EYXW� HI � *PERHVI �� Ṕ%KKPSQqVEXMSR� HI � 1 EYFI YKI � : EP� HI � 7EQFVI � I X� 0E
' SQQYREYXq�H�%KKPSQqVEXMSR�: EPI RGMI RRI W�1 qXVSTSPI ��

%Y� XSXEP� GI � WSRX� � � � � � � EGXI W� %� � I X� � � � � � EGXI W� %� � UYM� SRX� qXq� HqPMZVqW� I R� � � � � �� 7�]
ENSYXI RX� � � � EGXI W� H�EGGSQTEKRI QI RX� %� �� EMRWM� UYI � � � � EGXI W� &� �� I R� HMVI GXMSR� HY� TI XMX
XI VXMEMVI �TVMZq�

�3�T�R�J�S�H�Q�F�Y�Z�W�J���I �J�X���F�H�Y�J�X���R�­�Y�N�J�W

0I W� EGXI W� %� � GSVVI WTSRHI RX� k� YR� TVI QMI V� GSRXEGX� I R� KqRqVEP� EZI G� PE� TVMWI � HI
VI RWI MKRI QI RXW��ṔETTSVX�HI �VqTSRWI W�k�HI W�UYI WXMSRW�TVqGMWI W�PMqI W�k�YR�TVSNI X�HI
VqRSZEXMSR�� UYI PPI � UYI � WSMX� ṔqXETI � HI � VqRSZEXMSR� k� PEUYI PPI � PI � GSRWYPXERX� I R� I WX
HERW�WSR�TVSNI X��

0I W�%� �TI VQI XXI RX�H́EPPI V�TPYW�PSMR�PSVW�H́YR�VI RHI ^�ZSYW��EJMR�HI �JEMVI �PI �TSMRX�HI
QERMr VI � TI VWSRREPMWqI � WYV� PI � TVSNI X� HI � QERMr VI � TPYW� KPSFEPI � WSYW� HMZI VW� EWTI GXW
�VI GLI VGLI � H́EVXMWERW�� qXETI W� HI � VqRSZEXMSR�� XVEZEY\ � k� I JJI GXYI V�� GSRWI MPW
XI GLRMUYI W��PI GXYVI �HI W�HI ZMW��EMHI �EY\ �HqQEVGLI W�EHQMRMWXVEXMZI W�I XG�
 �

0I W� EGXI W� %� � TVSTSWI RX� YR� EGGSQTEKRI QI RX� EZI G� YRI � ZMWMXI � k� HSQMGMPI � EJMR� HI
GSRWI MPPI V�HI �QERMr VI �TI VWSRREPMWqI �PI �TSVXI YV�HI �TVSNI X�I R�TVI RERX�I R�GSQTXI �PI W
TVSFPqQEXMUYI W� XI GLRMUYI W� HY� Fl XM� I X� I R� PI � GSRWI MPPERX� XI GLRMUYI QI RX�
JMRERGMr VI QI RX� WYV� PE� VqRSZEXMSR� qRI VKqXMUYI � RSXEQQI RX�� PYM� TVSTSWERX� HI W
WGqREVMSW�HI �XVEZEY\ �EHETXqW�k�GI W�FI WSMRW��VqEPMWEXMSR�H́YRI �qZEPYEXMSR�XLI VQMUYI
SY� YXMPMWEXMSR� H́YR� EYHMX� I \ MWXERX
 �� ' I X� EGGSQTEKRI QI RX� TI VQI X� YR� WYMZM� EY\
HMJJqVI RXI W� qXETI W� HY� TVSNI X� I R� EQSRX� HI W� XVEZEY\ � �� HqXI VQMREXMSR� HI W� XVEZEY\ � k
I JJI GXYI V��VI GLI VGLI �HI W�EMHI W�QSFMPMWEFPI W�I R�JSRGXMSR�HI �PE�WMXYEXMSR�WSGMEPI ��EMHI
k� PE� VI GLI VGLI � H́EVXMWERW� 6+ ) �� ZqVMJMGEXMSR� HI W� HI ZMW�� qPEFSVEXMSR� H́YR� TPER� HI
JMRERGI QI RX�I WXMQEXMJ��EWWMWXERGI �EY�QSRXEKI �HI W�HSWWMI VW�H́EMHI W© 0I W�EGXI W�%� �RI
WSRX� TSWWMFPI W� UYI � TSYV� PI W� TI VWSRRI W� RI � VI RXVERX� TEW� HERW� PI � TVSKVEQQI
1 E4VMQI 6qRSZ�7qVqRMXq�SY�MP�] �E�HqNk�YR�EGGSQTEKRI QI RX�TEV�YR�STqVEXI YV�EKVqq�
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' I � GLERKI QI RX� KPSFEP� HERW� PE� REXYVI � HI W� HI QERHI W� HI W� YWEKI VW� I WX� ZMWMFPI � PSVWUYI � P�SR
VqEPMWI �YRI �GSQTEVEMWSR� I RXVI �PI W�ERRqI W� � � � � � I X� � � � � �� ' I PE�WMKRMJMI �X�MP�YR�GSQTSVXI QI RX
TPYW� I RKEKq� HI W� YWEKI VW� HERW� PI � HSQEMRI � HI � PE� VqRSZEXMSR� qRI VKMUYI � HI � PI YV� PSKI QI RX#�
1 sQI �WM�ṔEGGSQTEKRI QI RX�HI W�QqREKI W� I WX� I R�TVSKVI WWMSR�HI � � 	 � I R� � � � � ��GI �WI VZMGI �EY\
YWEKI VW�VI WXI �TI Y�WSPPMGMXq�EZI G�� �� 	 �HI �TEVX�H́EGXMZMXq�HY�TYFPMG�VI RWI MKRq��EGXI W�%� 
 �

�*�[ �T�Q�Z�Y�N�T�S���I �J�X���[ �T�Q�Z�R �J�X���I �J���H�T�S�X�Z�Q�Y�F�Y�N�T�S�X���J�S���� �� �� ��

�F�H�Y�J�X���I ���N�S�K�T�W�R�F�Y�N�T�S�����I �J���H�T�S�X�J�N�Q���U�J�W�X�T�S�S�F�Q�N�X�­���J�Y

�I ���F�H�H�T�R�U�F�L�S�J�R�J�S�Y���J�S������ ����

������ �� ��
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�*�[ �T�Q�Z�Y�N�T�S���I �J�X���[ �T�Q�Z�R �J�X���I �J���H�T�S�X�Z�Q�Y�F�Y�N�T�S�X���I �J���� �� �� �����¤���� �� �� ��

� � � �� � � �

) R�� � � � �� � � 	 �HI W�HI QERHI W�I JJI GXYqI W�TEV�PI W�YWEKI VW�TSVXEMI RX�WYV�HI �ṔMRJSVQEXMSR�I X�� � 	
qXEMI RX� SVMI RXqI W� ZI VW� PI � GSRWI MP� ETTVSJSRHM�� ) R� GSYVW� H�ERRqI �� RSYW� GSRWXEXSRW� YRI
MRZI VWMSR�HI �XI RHERGI �EZI G�YRI �TVSKVI WWMSR�HY�GSRWI MP�HqPMZVq�k�ṔYWEKI V�� � � � 	 
 ��UYM�HI ZMI RX
TPYW�MQTSVXERX�I R�ZSPYQI �UYI �P�MRJSVQEXMSR�HI �TVI QMI V�RMZI EY��
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1 qXVSTSPI �) YVSTqI RRI �HI �0MPPI
� � 	

7] RHMGEX�1 M\ XI �*PERHVI �I X�0] W
� � 	

4E] W�HY�' EQFVqWMW
� � 	

' %�HI �PE�4SVXI �HY�, EMREYX
� � 	

' %�: EPI RGMI RRI W�1 qXVSTSPI
� 	

' %�1 EYFI YKI �: EP�HI �7EQFVI
� 	

, SVW�XI VVMXSMVI W�GSYZI VXW�TEV�P�%HMP
� 	

�7�­�U�F�W�Y�N�Y�N�T�S���Y�J�W�W�N�Y�T�W�N�F�Q�J���I �J�X���F�H�Y�J�X

�7�­�U�F�W�Y�N�Y�N�T�S���L�­�T�L�W�F�U�M�N�V�Z�J��

0�EGXMZMXq�HI �GSRWI MP�I X�H�MRJSVQEXMSR�QI RqI �TEV�PI W�) WTEGI W� ' SRWI MP�*VERGI �6qRSZ�WYV
PE�1 qXVSTSPI � ) YVSTqI RRI �HI �0MPPI �E�VI TVqWI RXq� � � 	 �HI W�EGXI W�QqXMI V�HI � ṔERRqI � � � � � �
%�RSXI V���k�GSQTXI V�HI �� � � � ��GI �XI VVMXSMVI �ŔI WX�TPYW�GSYZI VX�TEV�ṔEWWSGMEXMSR�TSYV�PI W
GSRWI MPW�XI GLRMUYI W�I R�VqRSZEXMSR�HI �P�LEFMXEX�

�5�W�T�K�N�Q���I �J�X���I �J�R�F�S�I �J�Z�W�X

7YV� YRI � QS] I RRI � HI � � � � HI QERHI YVW� H́MRJSVQEXMSRW� SY� HI
GSRWI MPW�� � � WSRX� HI W� TVSTVMqXEMVI W� SGGYTERXW� I R� VqWMHI RGI
TVMRGMTEPI � SY� WI GSRHEMVI � I X� � � I WX� YR� TVSTVMqXEMVI � FEMPPI YV�
8Vr W� PSMR� HI VVMr VI � SR� VI XVSYZI � � � HI QERHI YV� WYV� � � � � UYM
I WX�YR�TVSTVMqXEMVI �SGGYTERX�SY�FEMPPI YV�QI QFVI �H́YRI �7' -��

0I W� GSRWI MPPI VW� MRJSVQI RX� XSYX� X] TI � HI � TYFPMG�� GI TI RHERX�
PI YV� EGXMZMXq� WI � GSRGI RXVI RX� TVMRGMTEPI QI RX� WYV� PI W
TVSTVMqXEMVI W� SGGYTERXW� � � � �� 	 
 � I X� PI W� TVSTVMqXEMVI W
FEMPPI YVW� TSYV� � �� 	 �� GI � UYM� VI TVqWI RXI RX� � � 	 � HI W� GSRXEGXW
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' STVSTVMqXq

0SKI QI RX�I R�GSTVSTVMqXq

0SKI QI RX�MRHMZMHYI P

1 SRSTVSTVMqXq

0I W� HI QERHI W� GSRGI VRI RX� I WWI RXMI PPI QI RX� HI W� QEMWSRW� MRHMZMHYI PPI W� � � � �� 	 
 � I X� PI W
QEMWSRW� WI QM�QMXS] I RRI W� SY� QMXS] I RRI W� � � � �� 	 
 �� WSMX� � � �� 	 � I R� XSXEPMXq� TSYV� PI W
QEMWSRW�� 0I W� EYXVI W� X] TI W� HI � FMI RW� VI WXI RX� XVr W� TI Y� qXYHMqW� I X� WSPPMGMXqW� TSYV� YRI
VqRSZEXMSR�qRI VKqXMUYI ��

1 EMWSR�MRHMZMHYI PPI
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1 EMWSR�QMXS] I RRI �� �G| XqW
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0I W� MRJSVQEXMSRW� HI QERHqI W� TEV� PI W� YWEKI VW� WSRX� TVMRGMTEPI QI RX� FEWqI W� WYV� PI W� EMHI W
JMRERGMr VI W� TVSTSWqI W� HERW� PI � GEHVI � HI � PE� VqEPMWEXMSR� HI W� XVEZEY\ � HI � VqRSZEXMSR
qRI VKqXMUYI �HI �PI YV�LEFMXEXMSR�� � � �� 	 
 ��

3 R� VI XVSYZI � HI VVMr VI � GI XXI � HI QERHI � TVMRGMTEPI �� YRI � GSQFMREMWSR� §� XI GLRMUYI � I X
JMRERGMr VI �¨ �k�LEYXI YV�HI �� � �� 	 ��§�XI GLRMUYI ��JMRERGMr VI ��NYVMHMUYI �I X�WSGMEPI �¨ �TSYV�� � �� 	 �
0E� HI QERHI � XI GLRMUYI � MWSPqI � HI � XSYXI � HI QERHI � JMRERGMr VI � RI � VI TVqWI RXI � UYI � � �� 	 �� 0I W
EYXVI W�HI QERHI W�GSRWXMXYI RX�� �� 	 �HI �P�I RWI QFPI �HI W�WSPPMGMXEXMSRW�

�9� �̂U�J���I ���N�S�K�T�W�R�F�Y�N�T�S�X���I �J�R �F�S�I �­�J�X

�� ���7�F�U�U�T�W�Y���I ���F�H�Y�N�[�N�Y�­���� �� �� ��



1 SMRW�HI
� � �ERW��

� � 	

�� � �� �
ERW���� � 	

�� � �� �
ERW���� � 	

4PYW�HI
� � �ERW��

� � 	

0�%( -0� E� TEVXMGMTq� k� HI Y\ � HI QM�NSYVRqI W� H́MRJSVQEXMSR� TSYV� MRJSVQI V� I X� SYXMPPI V� §
PI W� EGGYI MPPERXW� HI � TVS\ MQMXq� ¨ � WYV� PI W� XLqQEXMUYI W� HY� PSKI QI RX� I X� HI � ṔLEFMXEX
� ' SRZI RXMSR� XI VVMXSVMEPI � KPSFEPI � ' SQQYREYXq� H�%KKPSQqVEXMSR� HI � &VYE] � &qXLYRI �
%VXSMW�0] W�6SQERI 
 �

( I Y\ � HI QM�NSYVRqI W� SRX� qXq� SVKERMWqI W� TEV� PE� ZMPPI � HI � 0MPPI � �WYV� PE� XLqQEXMUYI � HI � PE
TVqGEVMXq� qRI VKqXMUYI 
 � I X� TEV� PE� 1 qXVSTSPI � ) YVSTqI RRI � HI � 0MPPI � �WYV� PE� QMWI � I R
®YZVI � HY� TI VQMW� HI � PSYI V
 �� EZI G� YRI � MRXI VZI RXMSR� HI � P�%( -0� TSYV� P�EREP] WI � HI W
RSYZI PPI W� HMWTSWMXMSRW� PqKMWPEXMZI W� I X� VqKPI QI RXEMVI W� VI PEXMZI W� k� PE� TI VJSVQERGI
qRI VKqXMUYI �

0I � � � NYMR�� YRI � VqYRMSR� I RXVI � PI � TVSQSXI YV�� Ṕ3 JJMGI � HI � *SRGMI V� 7SPMHEMVI � HI � PE
1 qXVSTSPI � 0MPPSMWI �� PI W� EGUYqVI YVW� I X� Ṕ%( -0� GSRGI VRERX� PI W� PSKI QI RXW� H́YR
TVSKVEQQI �I R�&EMP�6qI P�7SPMHEMVI �E�qXq�SVKERMWqI �k�PE�1 EMWSR�HI �Ṕ, EFMXEX�( YVEFPI �I R
ZYI � H́MRJSVQI V� PI W� EGGqHERXW� WYV� PE� PMZVEMWSR� TVSGLEMRI � HI � PI YV� FMI R� I X� PI YV� HEXI
H́I RXVqI � HERW� PI W� PMI Y\ �� 0´%( -0� qXEMX� WSPPMGMXqI � TSYV� VqTSRHVI � EY\ � UYI WXMSRW
NYVMHMUYI W�WYV�PE�PMZVEMWSR�QEMW�EYWWM�PI W�UYI WXMSRW�WYV�PI �FEMP�VqI P�WSPMHEMVI �TSYV�YRI
HM̂EMRI �HI �PSKI QI RXW�PMZVqW�

0I � GSRWI MPPI V� *VERGI � 6qRSZ� HI � P�%( -0� E� TEVXMGMTq� EY\ � EXI PMI VW� RSQQqW� �� §� PI W
QSQI RXW�TVSW�HI �PE�VqRS� ¨ ��WYV�PI �XI VVMXSMVI �HI �PE�4SVXI �HY� , EMREYX�� I R�TEVXI REVMEX
EZI G�PI �WI VZMGI �LEFMXEX�I X�PI �' H� ) �WYV�PE�WXVYGXYVEXMSR�QSFMPMWEXMSR�HI W�TVSJI WWMSRRI PW
HY�XI VVMXSMVI �

%�1 I VZMPPI ��YR�EXI PMI V�qGS�qRI VKMI � � � � �� � 
 �EYTVr W�HI �P�qTMGI VMI �WSPMHEMVI �� I X�YR�EXI PMI V
EMHI W�*MRERGMr VI W�� � � �� � 
 �EYTVr W�H�YR�TYFPMG�WqRMSVW�SRX�qXq�SVKERMWqW�

7YV� PI � QsQI � WI GXI YV�� P�%( -0� E� TEVXMGMTq� k� YRI � XEFPI � VSRHI � EYXSYV� HI � PE� VqRSZEXMSR
qRI VKqXMUYI �� � � �� � 
 �k�; EPPSR�' ETTI P��
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( I W� [ I FMREMVI W� XLqQEXMUYI W� SRX� qXq� SVKERMWqW� I R� � � � � � �� §� PI W� EMHI W� JMRERGMr VI W� I R
GSTVSTVMqXq�¨ ���§�PI W�EMHI W�QSFMPMWEFPI W�TEV�PI W�TVSTVMqXEMVI W�FEMPPI YVW�TSYV�PE�VqRSZEXMSR
HI �PI YV�PSKI QI RX�¨ ��EZI G�YR�FMR| QI �GSRWI MPPI V�XI GLRMUYI �GSRWI MPPI V�NYVMWXI � ��§� ) GSKI WXI W
I X�KI WXMSR�HI �WSR�W] WXr QI �HI �GLEYJJEKI �¨ ���§�' SQTVI RHVI �WI W�JEGXYVI W�H́qRI VKMI �¨ �

0�%( -0� E� ERMQq� YR� EXI PMI V� k� PE� 1 EMWSR� HI � P�, EFMXEX� ( YVEFPI � HI � 0MPPI � WYV� §� P�EGLEX� I X� PE
ZI RXI �H�YR�PSX�I R�GSTVSTVMqXq�¨ ��

0I W�GSRWI MPPr VI W�NYVMWXI W�HI �PE�QqXVSTSPI �SRX�TEVXMGMTq�k�YR�EXI PMI V�GS�ERMQq�EZI G�PE�ZMPPI
HI � 0MPPI � WYV� ṔEGGI WWMSR� H́YR� PSKI QI RX� EFSVHEFPI � ZMWERX� k� TVqWI RXI V� PI W� HMJJqVI RXW
HMWTSWMXMJW� H́EGGI WWMSR� k� PE� TVSTVMqXq� QMWI � I R� TPEGI � WYV� PE� ZMPPI � HI � 0MPPI �� 0SQQI � I X
, I PPI QQI W��

0�%( -0�E�EYWWM�TEVXMGMTq�k�TPYWMI YVW�EXI PMI VW�GS�ERMQqW�EZI G�PE�ZMPPI �HI �0MPPI �WYV�PE�QMWI �I R
TPEGI �H́EWWSGMEXMSRW�W] RHMGEPI W�PMFVI W��%70
 �EY�WI MR�HI �GSYVqI W�

0I � QEVHM� � � � NYMR� I R� WSMVqI � � � � L� � � � � L
 �� Ṕ%( -0� E� ERMQq� YR� EXI PMI V� WYV� PE� GSTVSTVMqXq� k
ṔLI YVI � HY� RYQqVMUYI �� -P� ẂEKMWWEMX� HI � HqGV] TXI V� PI W� RSYZI EY\ � QSHI W� HI � GSQQYRMGEXMSR
I X�HI �ZSXI �I R�GSTVSTVMqXq��

4EVXMGMTEXMSR�HI �Ṕ%( -0�k�PE�WI QEMRI �HI �PE�GSTVSTVMqXq�HY
� � �EY�� � �RSZI QFVI ��

( YVERX�GI XXI �WI QEMRI ��Ṕ%( -0�E��I R�TVI QMI V�PMI Y��TVMW�YRI
TEVX�EGXMZI �EY� [ I FMREMVI �SVKERMWq�TEV� Ṕ%2 -0�PI �QEVHM� � �
RSZI QFVI �� I R� MRJSVQERX�� PE� GMRUYERXI � H́MRXI VREYXI W
TVqWI RXW�� WYV� XSYXI � PE� *VERGI � WYV� PI � W] RHMG� RSR
TVSJI WWMSRRI P� �UYM� I WX�MP�� WI W� QMWWMSRW�� PI W� TSMRXW� HI
ZMKMPERGI W© 
��

) PPI � E� EYWWM� ERMQq� PI � PYRHM�� QI VGVI HM�� NI YHM� I X� ZI RHVI HM
QMHM�YR�RSYZI EY�GSRGI TX���PI W�QMHMW�HI �PE�GSTVS��
-P�ẂEKMWWEMX�WYV�GI W� � �QMHMW�HI �TVqWI RXI V� I R�ZMWMS�WYV�YRI
HYVqI �HI �� � �QMRYXI W�YR�XLr QI �VI PEXMJ�k�PE�GSTVSTVMqXq��
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HqTEVXI QI RXEP�k�' EQFVEM�PI �� � �SGXSFVI �� � � � �

*SVYQ� PSKI QI RX� HI � ' ETTI PPI � PE� + VERHI � � � � �� � 
 � �� XI RYI � H́YR� WXERH� %( -0� TSYV� VI RWI MKRI V
PI W�LEFMXERXW�HI �PE�GSQQYRI �WYV�PI �HVSMX�HY�PSKI QI RX�HERW�WE�KPSFEPMXq�

*SVYQ�PSKI QI RX�HI �*SVX�1 EVH] GO�� � � �� � 
 ���WXERH�I R�HMVI GXMSR�HI W�WEPEVMqW�H́%VGI PSV�

7XERH�H́MRJSVQEXMSR�k�HI WXMREXMSR�HI W�WEPEVMqW�PSVW�HI �PE�NSYVRqI � I RZMVSRRI QI RX� ��WqGYVMXq
HI �PE�WSGMqXq�� 0EQMRI W�1 EVGLERHW�) YVSTqI RW� �

7XERHW� 7EPSR� ( qZI PSTTI QI RX� ( YVEFPI � � � � �� � 
 � HI � 7X� .ERW� ' ETTI P� I X� 7EPSR� HI � ṔLEFMXEX� HI
; EPPSR�' ETTI P�� � � �� � 
 ��

7EPSRW� HI � ṔLEFMXEX� HI � PE� ' SQQYREYXq� H́EKKPSQqVEXMSR� HY� TE] W� HI � 7EMRX� 3 QI V�� HI � PE
' SQQYREYXq�9 VFEMRI �H́%VVEW���HI �PE�' SQQYREYXq�H́EKKPSQqVEXMSR�0I RW�0MqZMR

4VqWI RXEXMSR�HI W�WI VZMGI W�HI �P�%( -0�EYTVr W�HI �PE�1 EMWSR�*VERGI �7I VZMGI W�H́%FWGSR�� � � �� � 

HI W�1 EMWSRW�*VERGI �7I VZMGI W�HI W�EVVSRHMWWI QI RXW�HI �7EMRX�3 QI V�I X�HI �: EPI RGMI RRI W��

' I RXVI � , SWTMXEPMI V� HI � : EPI RGMI RRI W� � � � �� � 
 � �� GSRJqVI RGI � EYTVr W� HI W� EKI RXW� WYV� PE
VqRSZEXMSR�qRI VKqXMUYI ��' VqEXMSR�H́YRI �ZMHqS�WYV�PI W�qGS�KI WXI W�

%WWI QFPqI �KqRqVEPI �HI �Ṕ9 RMSR�( qTEVXI QI RXEPI �HI W�' I RXVI W�' SQQYREY\ �H�%GXMSR�7SGMEPI
HY�4EW�HI � ' EPEMW���XI RYI �H�YR�WXERH�%( -0�WYV�PE�§�1 EVOI X�TPEGI �HI W�TEVXI REMVI W�¨ �

' SRKVr W�HI W�QEMVI W�HY�4EW�HI � ' EPEMW��0I �8SYUYI X
 �I X�HY�2 SVH�� ( SYEM
�

*SVYQW� HI W� NI YRI W� k� &VYE] � PE� &YMWWMr VI � I X� 7EMRX� 4SP� WYV� 8I VRSMWI � I R� TEVXI REVMEX� EZI G� PI W
' SQMXqW�0SGEY\ �TSYV�PI �0SKI QI RX�%YXSRSQI �HI W�.I YRI W�

8EFPI �VSRHI �WYV�PE�TVqZI RXMSR�HI W�I \ TYPWMSRW�I R�QEMVMI �HI �0MFI VGSYVX�

�8�F�Q�T�S�X�����K�T�W�Z�R �X

0´%( -0� qXEMX� qKEPI QI RX� TVqWI RXI � EY\ � NSYVRqI W
H́MRJSVQEXMSRW� SVKERMWqI W� GLEUYI � ERRqI � HERW
HMJJqVI RXW�4SMRXW�H́%GGr W�EY� ( VSMX�HY�XI VVMXSMVI
�7EMRX�%RHVq�PI ^�0MPPI �� %VQI RXMr VI W�� 8SYVGSMRK�
1 EYFI YKI 
 �
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�N�S�X�Y�N�Y�Z�Y�N�T�S�S�J�Q�X��

�*�S�K�N�S�����Q�•�&�) �.�1���F���N�S�Y�J�S�X�N�K�N�­���X�T�S���F�H�Y�N�T�S���F�Z�U�W�¬�X���I �J�X���U�Z�G�Q�N�H�X���Q�J�X���U�Q�Z�X���K�W�F�L�N�Q�J�X�����X�Z�W���I �J�X
�X�Z�O�J�Y�X���H�N�G�Q�­�X�������Q�F���U�W�­�[�J�S�Y�N�T�S���I �J�X���J�]�U�Z�Q�X�N�T�S�X���Q�T�H�F�Y�N�[�J�X�����Q�F���Q�Z�Y�Y�J���H�T�S�Y�W�J���Q�•�M�F�G�N�Y�F�Y
�N�S�I �N�L�S�J���T�Z���J�S�H�T�W�J���Q�F���U�W�­�H�F�W�N�Y�­���­�S�J�W�L�­�Y�N�V�Z�J��
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0E�GSTVSTVMqXq���Vr KPI W�KqRqVEPI W�I X�GSTVS�I R�HMJJMGYPXq�

0�SFPMKEXMSR�HI �HqPMZVI V�YR�PSKI QI RX�HqGI RX�

0YXXI V�GSRXVI �P�LEFMXEX�MRHMKRI �

0I �XVEMXI QI RX�HI �P�LEFMXEX�MRHMKRI

4VqZI RMV�PE�TVqGEVMXq�qRI VKqXMUYI

0I W�MRZI WXMWWI QI RXW�PSGEXMJW�HI W�TI VWSRRI W�TL] WMUYI W�

( I �P�MRGMHI RX�k�P�I \ TYPWMSR�PSGEXMZI �

0E�HI QERHI �HI �PSKI QI RX�WSGMEP�

0E�PSGEXMSR�ZSPI X�-���0�I RXVqI �HERW�PI W�PMI Y\ �

0E�PSGEXMSR�ZSPI X�--���0�I \ qGYXMSR�HY�GSRXVEX�

0E�PSGEXMSR�ZSPI X�---���0E�JMR�HY�GSRXVEX�

0SKI QI RX�I X�WYVI RHI XXI QI RX
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�5�W�T�K�J�X�X�N�T�S�S�J�Q�X���T�S�Y���U�F�W�Y�N�H�N�U�­���F�Z�]��

�K�T�W�R�F�Y�N�T�S�X���&�) �.�1���J�S������ ����

�1�F���K�T�W�R�F�Y�N�T�S��
�I �J�X���F�H�Y�J�Z�W�X���I �J���Q���M�F�G�N�Y�F�Y

���� ���O�T�Z�W�X
�I �J���K�T�W�R�F�Y�N�T�S��

�T�S�Y���­�Y�­���F�X�X�Z�W�­�X���J�S������ ����

0´%( -0� E� SFXI RY� PE� GI VXMJMGEXMSR� §� 5 YEPMSTM� ¨ �� RqGI WWEMVI � k� PE� TSYVWYMXI � HI � WSR� EGXMZMXq� HI
JSVQEXMSR�� ) R� I JJI X��EY� � I V�NERZMI V� � � � � ��PE�GI VXMJMGEXMSR�UYEPMXq� I WX�HI ZI RYI �SFPMKEXSMVI �TSYV
XSYW� PI W� TVI WXEXEMVI W� H́EGXMSRW� GSRGSYVERX� EY� HqZI PSTTI QI RX� HI W� GSQTqXI RGI W�� UYM
WSYLEMXI RX�EGGqHI V�EY\ �JSRHW�TYFPMGW�I X�QYXYEPMWqW��0E�QEVUYI �§�5 YEPMSTM�¨ �ZMWI �k�EXXI WXI V�HI
PE� UYEPMXq� HY� TVSGI WWYW� QMW� I R� ®YZVI � TEV� PI W� TVI WXEXEMVI W� H́EGXMSRW� GSRGSYVERX� EY
HqZI PSTTI QI RX� HI W� GSQTqXI RGI W� I X� k� TI VQI XXVI � YRI � TPYW� KVERHI � PMWMFMPMXq� HI � ṔSJJVI � HI
JSVQEXMSR�EYTVr W�HI W�I RXVI TVMWI W�I X�HI W�YWEKI VW�

%TVr W� HI Y\ � ERRqI W� XVr W� TI VXYVFqI W� I R� VEMWSR� HI � PE� GVMWI � WERMXEMVI �� ṔEGXMZMXq� HI � JSVQEXMSR
ẂI WX� MRXI RWMJMqI � I R� � � � � �� ( M\ �WI TX� NSYVW� HI � JSVQEXMSRW� SRX� qXq� EWWYVqW� TEV� ṔqUYMTI � HI
JSVQEXI YVW� HSRX� � � I R� §� MRXVE� ¨ � �JSVQEXMSRW� WYV� QI WYVI � GSRpYI W� TSYV� YR� SVKERMWQI �� I R
JSRGXMSR�HI �WI W�EXXI RXI W
��EZI G�EY�XSXEP�� � � �TEVXMGMTERXW��%�XMXVI �HI �GSQTEVEMWSR��I R�� � � � �� � �
WXEKMEMVI W�EZEMI RX�TY�sXVI �EGGYI MPPMW��
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( I TYMW� � � � ERW�� Ṕ%( -0� TSVXI � ṔSFWI VZEXSMVI � HI � ṔLEFMXEX� TVMZq� HI � PE� ' SQQYREYXq
H�%KKPSQqVEXMSR�1 EYFI YKI � : EP�HI �7EQFVI �� ' I XXI �QMWWMSR�ẂI \ I VGI �HERW�PI �GEHVI �HY
4VSKVEQQI � 0SGEP� HI � Ṕ, EFMXEX� I X� HI � PE� HqPqKEXMSR� HI � GSQTqXI RGI � I R� QEXMr VI
H́EXXVMFYXMSR�HI W�EMHI W�k�PE�TMI VVI �

' LEUYI �ERRqI � I WX�VqEPMWqI �YRI �VI ZYI �HI W�HMJJqVI RXI W�WSYVGI W�HI �HSRRqI W�EYXSYV�HI
ṔLEFMXEX� TVMZq� EJMR� HI � VI RHVI � GSQTXI � EY� QMI Y\ � HY� GSRXI \ XI � PSGEP�� ( I � RSQFVI YWI W
XLqQEXMUYI W� WSRX� EMRWM� EFSVHqI W� XI PPI W� UYI � PE� GSRWXVYGXMSR�� PI W� XVERWEGXMSRW
MQQSFMPMr VI W��PE�TI VJSVQERGI �qRI VKqXMUYI �SY�I RGSVI �ṔEGGI WWMSR�EMHqI �k�PE�TVSTVMqXq�
4SYV� HSRRI V� PE� ZMWMSR� PE� TPYW� GSQTPr XI � TSWWMFPI �� GI W� XVEZEY\ � WSRX� VqEPMWqW� I R
TEVXI REVMEX� EZI G� ṔEKI RGI � H́YVFERMWQI � HY� XI VVMXSMVI � UYM� I WX� I R� GLEVKI � H́qXYHMI V� PI
TEVG�WSGMEP�

�1���T�G�X�J�W�[ �F�Y�N�T�S���I �J���Q���M�F�G�N�Y�F�Y

�1���T�G�X�J�W�[ �F�Y�T�N�W�J���I �J���Q�F���( �&�2 �; �8

�1�J�X���T�G�X�J�W�[ �F�Y�T�N�W�J�X���Q�T�H�F�Z�]���I �J�X���Q�T� �̂J�W�X

1 MW� I R� TPEGI � k� XMXVI � I \ TqVMQI RXEP� Hr W� � � � � �� PI W
SFWI VZEXSMVI W� PSGEY\ � HI W� PS] I VW� SRX� TSYV
SFNI GXMJW�H́SJJVMV�YRI �QI MPPI YVI �GSRREMWWERGI �HI W
PS] I VW�HY�TEVG�TVMZq��

%� XVEZI VW� YRI � QqXLSHSPSKMI � GSQQYRI � ZEPMHqI
TEV� YR� GSQMXq� WGMI RXMJMUYI � MRHqTI RHERX�� PI W
SFWI VZEXSMVI W�JSRX�TEVXMI �H́YR�VqWI EY�ERMQq�TEV
Ṕ%2 -0��EZI G�PI �WSYXMI R�HI �PE� ( , 9 4��0�%2 -0� I WX
PE� §� XsXI � HI � VqWI EY� ¨ � HY� HMWTSWMXMJ� �� I PPI � EWWYVI
ṔETTYM� k� PE� GSPPI GXI � I X� EY� XVEMXI QI RX� HI W
HSRRqI W�� HqZI PSTTI � HI W� TEVXI REVMEXW� EZI G� PI W
TVMRGMTEPI W� JqHqVEXMSRW� HI � TVSJI WWMSRRI PW� HI
ṔMQQSFMPMI V��TI VQI X�PE�HMJJYWMSR�HI W�VqWYPXEXW�I X
EWWYVI �ṔERMQEXMSR�HY�VqWI EY�
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�1�•�T�G�X�J�W�[�F�Y�T�N�W�J���I �J�X���Q�T� �̂J�W�X���I �J���Q�•�F�L�L�Q�T�R�­�W�F�Y�N�T�S���Q�N�Q�Q�T�N�X�J

) R� � � � � �� ṔSFWI VZEXSMVI � PSGEP� HI W� PS] I VW� E� TSYVWYMZM� WE� GSPPI GXI � ERRYI PPI � EYTVr W� HI W
TVSJI WWMSRRI PW� HI � ṔMQQSFMPMI V� I X� HI W� TEVXMGYPMI VW�� ( ERW� YR� WSYGM� HI � VI TVqWI RXEXMZMXq� HY
TEVG� I X�HI �QYPXMTPMGEXMSR�HI W�WSYVGI W�HI �HSRRqI W�� Ṕ3 00�VqEPMWI �HqWSVQEMW�WI W� I RUYsXI W
I R�KI WXMSR�HMVI GXI �EYWWM�FMI R�EYTVr W�HI W�TVSTVMqXEMVI W�FEMPPI YVW�UYI �HI W�PSGEXEMVI W��
0I W�VqWYPXEXW�� � � � �SRX�qXq�TYFPMqW�EMRWM�UÝYR�XVMTX] UYI �VI TVI RERX�PI W�TVMRGMTEY\ �VqWYPXEXW
I X�E] ERX�TSYV�ZSGEXMSR�YRI �HMJJYWMSR�k�YR�TYFPMG�PEVKI �

0´ERRqI � � � � � � E� qKEPI QI RX� qXq� QEVUYqI � TEV� PI W� VqJPI \ MSRW� EYXSYV� H́YR� RSYZI EY� ^SREKI �
0I � ^SREKI � YXMPMWq� I WX� HMX� §� MWS�PS] I V� ¨ � �� YR� PS] I V� WI QFPEFPI � TSYV� HI W� GEVEGXqVMWXMUYI W
GSQQYRI W�� 0I � QEVGLq� PSGEXMJ� I WX� I R� GSRWXERXI � qZSPYXMSR�� EYWWM�� MP� I WX� RqGI WWEMVI � HI
ṔEGXYEPMWI V� VqKYPMr VI QI RX�� ' I � ^SREKI � E� qXq� ZEPMHq� I R� ' SQMXq� HI � 4MPSXEKI � TSYV� YRI
YXMPMWEXMSR�Hr W�ṔI \ TPSMXEXMSR�HI W�HSRRqI W�� � � � �

.YWUÝk� TVqWI RX� ṔSFWI VZEXSMVI � XVEZEMPPEMX� WYV� LYMX� ^SRI W�� HqWSVQEMW� PI � ^SREKI � VI TSWI � WYV
GMRU�^SRI W�EZI G�HEZERXEKI �HI �GSQQYRI W�HqGSYTqI W�k�ṔqGLI PPI �MRJVEGSQQYREPI � �NYWUÝMGM
WI YPI �PE�ZMPPI �HI �0MPPI �qXEMX�HqGSYTqI �I R�TPYWMI YVW�^SRI W
�

�� �� �7�F�U�U�T�W�Y���I ���F�H�Y�N�[�N�Y�­���� �� �� ��



�1�•�T�G�X�J�W�[�F�Y�T�N�W�J���I �J�X���Q�T� �̂J�W�X���I �J���Q�F���H�T�R�R�Z�S�F�Z�Y�­���Z�W�G�F�N�S�J���I ���&�W�W�F�X

0´SFWI VZEXSMVI � E� TSYVWYMZM� WSR� HqZI PSTTI QI RX� EZI G� XSYNSYVW� TPYW� HI � TVSJI WWMSRRI PW� HI
ṔMQQSFMPMI V�GSRXVMFYXI YVW��) R�� � � � ��P�YR�HI W�SFNI GXMJW�EJJMGLqW�TSYV�GI X�SFWI VZEXSMVI �qXEMX
ṔEQqPMSVEXMSR� HI � PE� GSQQYRMGEXMSR� EYXSYV� HI � ṔI \ MWXI RGI � HI � ṔSFWI VZEXSMVI � I X� HI � WI W
VqWYPXEXW�� EZI G� RSXEQQI RX�� YR� HqTPEGI QI RX� I R� EKI RGI W�� ' I W� HqQEVGLI W� WI VSRX
TSYVWYMZMI W�k�ṔEZI RMV��
3 YXVI � PE� TYFPMGEXMSR� HI W� VqWYPXEXW� � � � � �� ṔERRqI � � � � � � E� qKEPI QI RX� qXq� QEVUYqI � TEV� PE
TVI QMr VI � TYFPMGEXMSR� WTqGMJMUYI � WYV� PI � VETTVSGLI QI RX� I RXVI � PI W� PS] I VW� HY� TEVG� TVMZq� I X
HY�TEVG�WSGMEP�

�1�J���W�F�U�U�W�T�H�M�J�R�J�S�Y���J�S�Y�W�J���Q�J�X���Q�T� �̂J�W�X���I �Z���U�F�W�H���U�W�N�[�­���J�Y���I �Z���U�F�W�H���X�T�H�N�F�Q

%ZSMV�YR�SFWI VZEXSMVI �PSGEP�HI W�PS] I VW�WYV�WSR�XI VVMXSMVI �TI VQI X�HI �HMWTSWI V�HI �RMZI EY\
HI � PS] I VW� k� YRI � qGLI PPI � JMRI �� ' I W� HSRRqI W� TI YZI RX� sXVI � VETTVSGLqI W� HI � GI PPI W� HY
VqTI VXSMVI � HI W� PSKI QI RXW� PSGEXMJW� HI W� FEMPPI YVW� WSGMEY\ � �6407
 �� FEWI � HI � HSRRqI W
I \ LEYWXMZI W�WYV�PI W�PS] I VW�TVEXMUYqW�HERW�PI �TEVG�WSGMEP�
%YWWM�� MP� I WX� MRXqVI WWERX� HI � GLI VGLI V�� TSYV� YR� XI VVMXSMVI � HSRRq�� k� qXYHMI V� I R� UYSM� PI W
HI Y\ � X] TI W� HI � TEVG� TI YZI RX� WI � GSRGYVVI RGI V� SY� EY� GSRXVEMVI � ẂEZqVI V� sXVI
GSQTPqQI RXEMVI W��' Í WX��k�XVEZI VW�YRI �qXYHI �HI W�PS] I VW�WI PSR�PI W�GEVEGXqVMWXMUYI W�HY�TEVG
I X� PI W� HMJJqVI RXW� QSHI W� HI � JMRERGI QI RXW� HY� TEVG� WSGMEP�� XSYX� ṔSFNI GXMJ� HI � RSW
TVSHYGXMSRW�

�1���­�Y�Z�I �J���I �Z���5�W�®�Y���¤���9�F�Z�]���?�­�W�T

) R� � � � � �� ṔSFWI VZEXSMVI � HI � ṔLEFMXEX� E� TVSHYMX� HI W� JMGLI W
WYV� PI W� TVsXW� k� XEY\ � ^qVS� k� ṔqGLI PPI � HI W� HMJJqVI RXW� ) 4' -
TEVXI REMVI W�HI �P�%( -0��
' I � HSGYQI RX� HI � UYEXVI � TEKI W� VI TVI RERX� PI � QSRXERX� HI W
STqVEXMSRW��PI �TVSJMP�HI W�I QTVYRXI YVW�SY�I RGSVI �PI �VI ZI RY
HI W� EGUYqVI YVW�� TI VQI X� EY\ � MRXI VGSQQYREPMXqW� YRI
QI MPPI YVI � GSRREMWWERGI � HI � ṔEGGI WWMSR� EMHqI � WYV� PI YV
XI VVMXSMVI �
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0I W� MQTE] qW� I X� PI W� TVSGqHYVI W� H́I \ TYPWMSR� PSGEXMZI � WSRX� HI W� GEYWI W� JVqUYI RXI W� HI
GSRWYPXEXMSR� EYTVr W� HI W� %( -0�� ' I W� HI VRMr VI W� E] ERX� YR� V| PI � MQTSVXERX� HI � TVqZI RXMSR�
RSXEQQI RX� I R� HMVI GXMSR� HI W� TYFPMGW� JVEKMPMWqW�� YR� RYQqVS� ZI VX� HqHMq� k� PE� TVqZI RXMSR� HI W
I \ TYPWMSRW�PSGEXMZI W�E�qXq�QMW�k�HMWTSWMXMSR�HY�TYFPMG�HERW�PI �2 SVH�HI TYMW�� � � � � � � � � � � � � � �
� � � 
 � I X� HERW� PI � 4EW�HI � ' EPEMW� HI TYMW� � � � � � � � � � � � � � � � � � � � 
 �� -P� TI VQI X� EY\ � TI VWSRRI W�
FEMPPI YVW�SY�PSGEXEMVI W�GSRJVSRXqW�k�HI W�WMXYEXMSRW�H́MQTE] qW�SY� H́I \ TYPWMSRW��HI �GSRXEGXI V
KVEXYMXI QI RX�YR�NYVMWXI �HI � Ṕ%( -0�EJMR�H́I RZMWEKI V�PI W�WSPYXMSRW�NYVMHMUYI W� I X�JMRERGMr VI W�PI W
TPYW� EHETXqI W� k� PI YV� WMXYEXMSR�� ' I � RYQqVS� ZI VX�� UYM� ẂENSYXI � EY\ � TSWWMFMPMXqW� HI � GSRXEGX� §
GPEWWMUYI W� ¨ � HI � Ṕ%( -0� �RYQqVS� HY� WI VZMGI � NYVMHMUYI �� QEMP�� HqTPEGI QI RX� HERW� PI W� PSGEY\ 
 �
JEGMPMXI �PI �VI GSYVW�EY\ �WI VZMGI W�HI � Ṕ%( -0�HI W�TI VWSRRI W�VI RGSRXVERX�HI W�HMJJMGYPXqW�H́EGGr W
EY\ �PSGEY\ �HI �Ṕ%( -0�I X�EY\ �WMXI W�HI �TI VQERI RGI W�

0E� HMJJYWMSR� HY� 2 „� : I VX� EYTVr W� HI W� TYFPMGW� GSRGI VRqW� I WX� YR� XVEZEMP� TEVXI REVMEP� I RXVI � PI W
HMJJqVI RXW� EGXI YVW� TYFPMGW� HY� XI VVMXSMVI �� k� WEZSMV� PI W� ' %* �� PI W� XVEZEMPPI YVW� WSGMEY\ �� PI W
TVqJI GXYVI W�I X�WSYW�TVqJI GXYVI W��PI W�' ' %4) < ��I XG��
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�1�F���U�W�­�[ �J�S�Y�N�T�S���I �J�X���J�]�U�Z�Q�X�N�T�S�X��
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2 SQFVI �HI �TI VWSRRI W�EGGSQTEKRqI W
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&SYGLI �k�SVI MPPI �

%YXVI W�
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WXVYGXYVI W�WSYLEMXERX�WI �JSVQI V�WYV�YRI �XLqQEXMUYI �PMqI �k�ṔLEFMXEX�HqKVEHq���HI Y\ �NSYVRqI W
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