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N o R o KQU o Z\�� o ^ 


Y o Z� MdRTW[Z\ U MdqHM PTRSrEPTK g�RSg�r � ^ PTr b mo Z� \ P \�� g�UeRSg ^ PTKQPSK �cg�KQPTqQg�K �cMOhQWTRTMOKQqQW ^ WSRTUeM \ WSKHM
qQg��b PTKQPSRTU P[Z\ � P ^ 
 m� K���g�RTPSrERTg0qQPSrOg � � MOhQW MOK R M � WTRTU W[Z\ � \ ` K ^ M"qHM � M � M	� �cMOhQW mo Z��NQPSRTg Z\ g�KQP
PTRSg � p M j o sU ` qQg�RTP �HPTrEPTRSP�MOKQRTM Z\ UeMeU ` q g�RTP � b mo Z��N `c^ \ M \ W U ` qQg�RSP � MOKQRTM � WSRTU W[Z\ � W ^ 
 V�M p M
\ ` K ^ M ` � o K � g `c^ P \ P%MOK R M � WTRTU W[Z\ � W ^ 
 � � o K � g `c^ P \ PTK PTK"g�RSg�r � ^ PTr b mo Z� \ P \ � g�U RTg ^ PSKQqQgPTrEPSRTP
MOKQRTM Z\ UeM U ` qQg�RTPTK qQg_r o RTRTMOKQWTRSU M \ WTKQM4PTRSP[Z\ r PSK0Z��g Z\ P � RTP o � b o R MOUeMOR M ^ � MOh WTRTU W[Z\ � W ^ 
 �2M ^a` R MdK
�im` K � g�UeRSg ^ MOKQR M � WTRSUeW[Z\ jcg �cg�K PiNQP ^ MOR bc`c^ P � UeM m` KQg ^ PSRTU P Z\�� P ^ 
 � ` K o Z��RTM ^ rEW \ U WTKQqHM � b g�KQg�R
NQP ^ qQg��b g ^ RTg�K qQP ^ Ueg � MOh WTRTU W[Z\ jcg b g�RTg ��g�r � g�� MdhQWTRTM�� MOr Z��MORTW[Z\ UeMOR M ^ M PTRTP[Z\ rEPTK � `O^ o U R M ^
� MdhQWTRSUeW[Z\�� W ^ 
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� g�r \ g�K RTP � WTRSR M ^ qHMOK P � PTNQM ^ g�K q6mo K � MOqHM g�RSg�r � ^ PTr b mo Z� \ P \�� g�U RTg ^ PTKQPSK �cg�KQPTq g�K
� MdhQWTRTMOKQqQW ^ WTRSU M \ WTKQM b g Z��PSRTU g�r � g�qQP ^ 
V0mo K � MOqQM�PSRTr ` R M ^ MOr � Z PTRSP g�RTg�r � ^ PTr b mo Z� \ P \�� g�U PTKQP
�cg�KQPTq g�K � MdhQWTRTMOKQqQW ^ U W Z\�� W ^ 
 � 	 � u � qQg �cg�K PTqQg�K � MOhQWSR MOK qQW ^ U M NHMHZ\ R MOU W[Z\ � � 	 � � � q g
o R o \ MORg�RTg�r � ^ PSr Z\ P ^ rOg � P�m` s�g�RTRSgEZ\�� P ^ PTRTU P[Z\ � P ^ 
 J ^ � MOK � PTK � 	 	 � � WTRSWTKQqHM mo ^ g � PTU� PTRSg � PSU
jcg qHM��b W � WSUeW	M � W ^ UeW[Z\�� W ^ 
 V�g�j RTg � PSK g�RTPTK qQg�rEP b mo Z� Z\ P ^ rOg � RSg ^ P*Z� ` �b o K o K g�RTPTK qQg � g�r
b mo Z� \ MOK � ^ MORTP ` R M � MOr�Z\ g�rEPTRTq g � u M � ^ Wemo ^ g � PSU Z\ P ^ rOg � PTK g \ M � WTRTU W[Z\ � W ^ 
 V�M��b W � WTU qHM ���
M � ^ W Z\ P ^ rOg � ` R o Z\ U o Z\ � M	� ^ W�� M PTRTg � PSU qQg*m` s�g�RZ\ P ^ rOg � RTg ^ g1q g�j ^ g�qQPTRSUeP[Z\�� P ^ 
 JLj ^ o hHM � qHM
PTRSr ` R M ^ MOr.Y4P ^ RSg Z\ PTr �;^ MORTRSWTr � � M �Og�KQPSqQg�K � MdhQWTRTMOKQqQW ^ WTRSU M �cM b PSqQPTRSUeP[Z\�� P ^ 
 Y4P ^ RSg Z\ PTr
��^ MORSRTWSr � � Mdr P �cg�KQPTqQg�K � MdhQWTRTMOKQqQW ^ UeM � Z o NHM � � 	 � � � q g NQM Z\ RTMOUeW[Z\ ��jcgeq6mo K � MOqQM�cg�KQPTq g�K
� MdhQWTRTMOKQqQW ^ UeM	� W � g � PSr RSg�U P[Z\ � P ^ 
�Y4P ^ RSg Z\ PTr ��^ MORSRTWSr � � M m` K���g�RSPTrERTg 
� K b PSR � g ^ g jcg � MORTRSg ^ � qQg
m` s�g�RTRSg Z\ � P ^ Ueg � MOhQWSRTU W[Z\�\ ` K ^ M 
� \ r ` Z� � M�jcg g�K \ ` K ` RTM ^ MOr � o s�g � 
�[^ R MOK qHM b mo Z� \ P \�� g�UeP
m` s�g�RTRSg Z\ � P ^ PTRSUeP[Z\�� P ^ 
 " `c^ jcg Z��g�RTg�r � ^ PSr�g�KQq mo \ � ^ P \ P Z� ` �b o KQR o �b o �Og ^ g�R �im` KQg � PSUeRSg ^ g�MOP � tOuOu
Z\ P ^ rdg � � g�K ` R o Z\ UeMOr � M � qQW 
 
� RSg � PTU p M � � WTKQWSK N6mo �>mo r�NQP ^ rEW \ UeW q g�j RTg � g MOP ��� P�jcg N o
Z\ P ^ rdg � RSg ^ PTRTg � PSU p M � � WTKQqQMOK b g ^ g�r \ PTKQPSUeRSg ^ PSKQP_r M ^ Z\ WTRTM	�cMONQPSRTP � `c^ RTM ^ q W 
 " `c^ jOg Z� � 	 	 � � q g
b mo Z� \ P \�� g�U PTKQP�v MOKHM N PTRTg Z\ g�KQg�M � W ^ qQW 
 m� ^ g � PSU NQP ^ Z� ` r ^ g�r MONBg � g�qQg�K NHM��b WSU \ WTs
mo ^ g � PSU g�RSg�UeMOKQR M ^ WTKQM NDm` Ramo KQq6mo 
 
� RTg � PTU jOg qHM��b W � WTU q ` �b MOR � g�rOg�RTRSg ^;` R M ^ MOr1N W ^ Mdr WSRTqQW 

] g ^ MOrdg�KQq g \ M � W[Z\ R M ^ W ^ g�rdMdN g � g@M Z��WSRTqQW 
 JIU g ^ PSr M Y4P ^ RSg Z\ PTr V�g�j RTg � RTg ^ P "LP \ MOK � 	 	 � � qQM
mo ^ g � PSUeP jcg PTRTg � PSUePSK N6mo �>mo r NQP ^ Z� ` �b o KQR o �b o K o �Og�KQPSqQg�K � MOhQWSR MOK qQW ^ qQW 
 � � MdRTg � RTg ^
rOg�KQqQP��cMOrER MHZ\ WTU R M ^ WTKQW o � b o R M � M ^ MOr g�RTg�r � ^ PSr g�KQq mo \ � ^ P \ PSKQP�P[Z\ RTg � U ger ` K o \ o KQqHM"rOg�K qQP
r M ^ M ^ R M ^ WTK W�jOg ^ U P Z \ RTg ^ qQP ^ � v�� 
 � mo ^ rEP �cg q g q mo K �cMOqHMOrEPN o g��b PTRSPTU g o �cM ^ Mdr �_KQg ^ �aP
] P �cM \ M \ W>V0mo s�g�K RTg�U g � o ^ o R o K o tducu � � qQg;r o ^ U o Z\�� o ^ 
 Y o r o ^ o R o K�MOU M ��W�� g�RTg�r � ^ P �b PTK
jcg�q ` �b MOR b Mds�WTK �Og � g ^ RSP �2r MORTP � g�RSP � \ mo ^ g�rERTP �_q mo Z\ mo r UeMORSP �cg � RSP%jOg Z��g�j ^ g � RTg o � o U R o NQP ^
Z\ g�rEPTRTq g � mo rOg � P���PTRSg ^ PSK r o RTRTMOKQWSUeWSKHM \ o K o RTUeM \ W P Z��PSK�� ^ g�r MONBg � `c^ � MOU WTKQqQM*m` s�g�R p o r o r
p mo rDmo U RTg ^ PTKQg b m`c^ g �:McMORSP �Og � b m` \ � g ^ g�N PTRTg ��g�r ��U MORSP M Z��WSqHMOK b mo Z��Ramo �%P \�� PTr ^ M ^ RTW4jcg Z\ g �iM �
NQP ^ g�KQg ^ �aP hQP �cM \ M \ WTK WTK ` R o Z\�� o ^ o RSU M \ W4jOg@N o hQP � M \ MOqHM"NHM��b WSU \ WTs0NQP ^ q6mo s�g�KQRTg�Ueg0jOg
qQg�KQg � PTU PTK \ M��b R MOK U M \ WTqQW ^ � t ��� 
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�_RTg�r � ^ PSr � mo Z� � P \ � g�U RTg ^ P mo ^ g � PSUeqQg � PSRTg � PTU qQg�jOgqHM��b W � WTU qHM � g�r \ m` s \ M p PTNQPSKQPTK
` RSq o �b o qQPTrdg � � MOh W4PSRTg P[Z\ RTg � PTRSg b g�RTU P Z\�� P ^ 
eY o � MOh WTqHM ` NDm` R b g�q g � g�r \ m` s \ M p PSNQP ` R MdK
r o ^ o R o Z\ g�RSg�r � ^ P �b Pcq g ` NDm` R b g�q g�rEP p g ^ � mo rdg � P���P �cg \ M��b R MOUeMOrER M �>mo r�mo U Ramo q mo ^ 
�Y o r o ^ o U
\ P \�� g�U P�NQP ^ N mo � mo K ` RTM ^ Mdr MdR b WSR M � M ^ MOr � ` hQR MdU U MORSP �Og � P;q mo Z\ mo ^ U g�r�� o s o K q�m` KQg�U
mo ^ g � PSU h R MOKQRTMOUeM \ WBPTRSg � PSU \ P \�� g�UePSKQPTK b g�KQP[Z\ RSg � PSRTU g \ PTKQPSK h R MOKQRTMOKQUeM \ W jcg `O^ � M q�m` KQg�U
qQg � MdhQWTRTM�� MOr mo ^ g � PTU jcg!� MOrEW �L\ M��b RTMOKQUeM \ W b PTNQP � g�U g�R b m`O^ g�j RSg ^ P��Og ^ PTKQg b g � P ^ P ^ 
 � Z g�rEPTR
t 
 � � qQg;qQPTrdg �	U ` q g�R b m` \�� g ^ PSRTU P Z\�� P ^ X

mo ^ g � PTU

U mo Z\ � g ^ P

PSRTg � PTU

qQM��b W � WTU
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V mo K � M b g�KQg�RSPTKQqQg�g�RTg�r � ^ PTr b mo Z� \ P \ � g�UeRSg ^ PSKQqQg ^ g�r MONBg � g�qQg�K$g�RSg�r � ^ PTr g�KQg ^ �aP \ P
\ M��b R M � W���WTR M ^ M ^ M \ WTKQqHMnmo ^ g � P���PTRTg ^ PSK \ g Z��PSU Z\ MOK \ WTKQWSK ` RTq o �b o �cg�KQPTqQg�K � MOhQWSR MOK qQW ^ U M � M
q ` �bO^ o b g Z��PTRSUeg�r � g�q P ^ 
 � Z ` �b o mo RTrOg�qQg � mo rdg � P���PSRTg ^ � N o b mo K Z� ` �b o mo RSrOg�qQg � g�RTg � ` K
\ g ^ j P \ RTg ^ PTK P rdg�KQqQPSRTg ^ P \ g Z��g�NQPSRTqQPSrERTg ^ P b PTNQP Z��gEZ\ P � RSP hBg ^ MOr MOKQqQg ��PSRTg ^ qQg�K b mo � mo qQg
\ g Z��g�NQPTRSg ��g�rERTg ^ qQP ^ 


�_RTg�r � ^ PSr b mo Z� \ P \ � g�U RTg ^ PSKQqQg �cg�KQPTqQg�K � MOh WTR MdKQqQW ^ WTRSU M � M b PTqQPSRTP ^ rOg�K'PSRTr3MOq WTU
g�RSg�r � ^ PTr mo ^ g � PTU P�PTRSg PTRTg � PSUePSKQP M	� W ^ UeMOr � W ^ 
 � ` K ^ Mdr P�MOq WTU P \ g mo ^ g � PTU \ g�r � m`c^ mo K qQg
^ g�r MON g � � M ^ M � MONQPTRSUeg�r PaZ��PTK b mo Z� p M j o s�RTM ^ W �ePSrEPTRTP MOK R MHZ\ U M � MOhQWSR M ^ Wjcg MOKQRSWTr b mo Z�
hQP � M \ MOR M ^ W ` R o Z\�� o ^ UeMOr � W ^ 


m� � g �cMOKQqHMdK PSRTg � PTU \ P \�� g�U PTKQPSK�� b mo Z� MOrEW[Z\ R M ^ WTKQWSK r ` K � ^ ` R mo r ` RTM � RSWTrER M
� MdhQWTRTMOU M � M���M��b W jOg;PTRTg � PSU \ P \�� g�U P�Z��g Z\ P � RTP �Hs�PSr \ g�R�hHM ^ Z� MdR M ^ M NDm` Ramo K mo h \ M � WTRSW ^ \ M�Z��g Z\ P � RTP

�



b mo Z� Mdr W[Z\ MOKQRTM Z\ UeMORTM ^ W b g ^ Z��g�rERTg Z\ g�U g �Og ��g �b PSKQqQg�K m` � mo ^ mo N mo � mo KQRamo �b mo r `c^ o KQUeMORTWSqQW ^ 

JIK � MOr PTRSg � PTU \ P \ � g�U PTK PTK p g ^ rOg \ � M ^ M � WTKQqQMOK P \�� g�qQP �b PTKQq g jOg g Z\ P � NQP ^ NQP Z��PSUeqQg
r o RTRTMOKQUeM \ WHP Z��PSK NQP ^ �cMOhQW �cM b g ^ g�r \ PTKQPSU jdM ^ qQW ^ 
6V�M��b W � WSU \ P \�� g�U P q gIPTRSg � PTU \ P \�� g�U PTKQg
NBg�KQs�g ^ m` s�g�RTRSPTrERTg ^ � M Z\ WSqQW �b WSKQqHMOK N6mo � mo K R mo �b mo r `c^ o K o ^ 
 JLK�� Mdr PTRSg � PSU jcg qHM��b W � WSU
\ P \�� g�U PTKQg � mo s�g�R�rEP[Z\ PTRSg ^ PSK g ^ P[Z\ PTU p MOrErEW \ M��b R MdKQUeW[Z\�� W ^ 
 
� RTg � PTU jOg�qQM��b W � WTU \ P \�� g�U PTKQg
\ M p PTh ` RTMOK r o ^ o U o K � g�Ueg�RTqQg PTrEP b m`O^ g�j P�jdM ^ qQW ^ 
 Y o KQRTM ^ qHMdK PTRSr P \ P \�� g�U PTK �>mo r \ g�r
g � rEPTKQRSPTrERTg�jcg U mo UerDmo K ` RTq o �b o K�� M g�r ` K ` UePSr ` R M ^ MOrnP[Z\ RSg � PSRTU g \ PTqQP ^ 
 V�P �b g ^ �cg ^ PSKQg
b g � P ^ PTRSUeg \ P b g ^ g�rOg�Kr ` Z\ o R P \ g p g ^ rOg \ PSK � b mo Z� \ M � W ��WTRTM ^ W � b mo Z�2MORTW ��WSR M ^ W � p M � RTM ^ WOr o RTR MdKQU M
r ` K o \ o KQqQM g Z\ P � p MOrERTM ^ M \ M p PTh ` RSU M \ WTqQW ^ 


m� � g � MOKQqQMOK	g�RSg�r � ^ PTr b mo Z� \ P \�� g�U RTg ^ PTK qQg \ M � WSR MOK jcg;MORSWTKHMdK � g�r o K \ o ^ Mdr � P�� b mo Z�
qQg��b PTRSqQP ^ 
�� g�MOr � P�� b mo Z�0qQg \ M � WTRSWTh MORTWSKQU Mdr � MOqQW ^ 
 � Z g�rEPTR t 
 t � qQg � M � M � � MOh WTRTW4l ` qQg�R
b m` \ � g ^ PTRSUeP[Z\�� P ^ 


mo ^ g � PTU Z\ P ^ rdg � RSg ^ Pmo ^ g � PSU Z\ P ^ rdg � RTg ^ P
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mo ^ g � PTU Z\ P ^ rOg � RTg ^ P

U mo Z\�� g ^ PSRTg ^U mo Z\�� g ^ PSRTg ^
� ��� ��

qHM��b W � WTU Z\ P ^ rOg � PqQM��b W � WTU Z\ P ^ rdg � P

PSRTg � PTU Z\ P ^ rdg � RSg ^ P
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� g�KQPTqQg�K � MOhQWSR MOK qQW ^ WTRTU W[Z\ b mo Z� \ P \�� g�U RTg ^ PTK qQg�NQP ^ Z� ` r��Og�KQP � mo s�g�R rEP[Z\ PTRTPSr0Z��WSr U W[Z\ � W ^ 

Y o K R M ^ MHZ\ M��b WSqHM�jcg ^ PTRSUeP[Z\�� P ^ 


� m� ^ g � PSU � Z P ^ rOg � RSg ^ P ��mo ^ g � P ��PTRSg ^ �

�



� 
� RTg � PTU � Z P ^ rOg � RTg ^ P

� V�M��b W � WTU � Z P ^ rOg � RSg ^ P

� �mo rOg � P���PTRSg ^

� Y M��b WSU \ WTs � P \�� g�U 
� Z\ RTg � P���PTRSg ^ P

� Y `c^ \ M 
� Z\ RTg � P ��PTRSg ^ P
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Y o � mo s�g�R%r P[Z\ PSRTg ^ g�RTg�r � ^ P �b P;mo ^ g � P ^ RTg ^ jOg \ M � M ^ R M ^ 
	Y�P ^ Z\ P ^ rOg � NQP ^ � M@qHM@NQP ^ qQg�K

Z� ` r mo ^ g � P���P �cg � b mo Z� \ M � UeMOr"MOUeM���W � R M \ M p PTh ` R MON PTRTP ^ �#NQM��b WTU \ WSs b mo Z�"mo ^ g � P���P \ P ` R M ^ MOr
qHMNQPSRTPTK P ^ 
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� RSg � PSU p M � R M ^ WTKHM \ M p PSh ` RTMOK jcg@P Z\ RSg � g�K�Z\ P ^ rOg � RSg ^ q P ^ 
 � g�Ueg�R \ `c^ o UeR o R o r RTM ^ W �

g�RSg�r � ^ P �b P0mo ^ g � P���PSqQg�K � mo rdg � P ��P �cg PSRTg � U g�r jOg PTRSg � PTU p M � R M ^ WTK W \ P \ � g�UeqQg�rEP p g ^ � mo s�g�R
rEP[Z\ P �cg o � b o K p MdRTg b g � P ^ Ueg�r � P ^ 
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� g ^ g�REqHM��b W � WTU M��b WTKHM \ M p PTh ` R MdK;jOg�P[Z\ RTg � g�K � mo s�g�R rEP[Z\ PTRSg ^ qQP ^ 
�JIKQRSWTr � hQP � M \ MOR M ^ qHMOK
� M'qHM mo ^ g � PTU Z\ P ^ rdg � RTg ^ P�PTRTg q ` �bc^ o qQMOK MOK R MHZ\ U MORTM ^ �cMOhHM ^ MOr MORTq WTrER M ^ W0g�RSg�r � ^ PTrERTg
� mo rdg � P���PSRTg ^ PiNBg \ RTg ^ RTg ^ 
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�_RTg�r � ^ P �b P � mo rOg � g�K � mo s�g�R rEP[Z\ PTRTg ^ qQP ^ 
 � g�KQPSqQg�K �cMOhQWTRTMOKQqQW ^ WSRTU W Z\ �cMOhQWTRTM ^ qQM
� mo rdg � P���PSKQPTK g�RSg�r � ^ P �b P4MORTUeMOr"PaZ��PTK�Z��g Z\ P � RSP \ g Z��g�KQg�r RSg ^ P jOM ^ qQW ^ 
 JIK RTWTr � hQP �cM \ MOqQMOK ���cM �
m` KQg ^ g ^ g�r MORTMONQPTRSg ��g �b P b PTNQP � mo ^ g � PTU Z\ P ^ rOg � PTKQq g�K � M qHM �Og ^ g�R qHM��b W � WTU Z\ P ^ rOg � PTKQq g�K
q ` �bO^ o qHMdK@qHM MORTMONQPSRTP ^ 
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� P \�� g�U PTK b mo jOg�KQPSRTP ^ RTP �b PTKQq g�K � ^ g�RTPTMONQPTRSP � ���6jcg b mo jcg�KQRTP �b PTK qQg�K � \ g � o ^ P � ��� \ `c^ o UeR o
� mo s�g�R#rEP[Z\ PTq P ^ 
6Y M��b WSU \ WTs�q W ^ jOg p g ^ p MOK b P�NQP ^ MORSW Z\ jOg ^ P Z\ � MdhQU Mds�
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�_RTg�r � ^ PSreh P � M \ M MORTW[Z\ jOg ^ P[Z\ PSKQPTKeP Z\ RSg � PTRTU g \ PTKQq g�K \ `c^ o UeR o � mo s�g�R#rEP[Z\ PTRSPTr � P ^ 
 ] P � M \ M

mo �cg�RTg ^ PTK qQg�K ��� M � m` KQg ^ PTRSg ^ PSKQP%MORSW ^ jcg hQP �cM \ M��cMOhQW \ WTKQM b m`c^ g hQP � M \ M ���cM � WSKQW2N g�RTP ^ RTg ^ 


�



] P �cM \ MORTM ^ � g ^ � g \ P b mo K	PaZ��PTK \ McM � RSPTr MORSW Z\ jOg ^ P Z\ �cM qHM b g�RTg ��g�r � g�MORTW[Z\ jcg ^ P[Z\ � p M � � M �HM ��� � WTR �
b PSNQP �:M ^ r RSW#MORSW[Z\ jcg ^ P[Z\ Z\ g�UeMOR M ^ WTKHM \ M p PSh ` R MONQPSRTP ^ 


� 5 � / F���F�� / F � � � F���F �+9�8 � � ��� � � # ! % �	� 8:8*�
� �

V�PSrOg � \ P \ � g�U qQg g�K g ^ �aP MORSW Z\ jOg ^ P Z\ RSg ^ PTKQPSK r ` K � ^ ` Ramo jcg \ P \�� g�U PTK b mo jcg�KQRTP
\ WSKQW ^ R M ^ PaZ��PSKQqQg P[Z\ RTg � PSRTU g \ P � g�r NQP ^ \ `O^ o U R o � M ^ M � WSKQqHMOK NHMHZ\ M ^ WSRTW NQP ^ Z\ g�rEPTRSqQg
b g ^ Z��g�rERTg Z\ � P ^ PTRSUeg�r � g�q P ^ 
 � M � M � �cMOhQWSRTW \ P \�� g�Ueq g � g�r N P ^ \ `c^ o UeR o � M ^ M � WSKQqHMOK N mo � mo K
N o P[Z\ RTg�U RTg ^ � MdhQWTRSU MOUeMOr � MdqQW ^ 
 � Z o MOKHM r MOqHM ^ m` KQg ^ PSRTg�K	jOg o � b o R MOKHMdK�N P ^ Z� ` r � M � M	�
� MdhQWTRSW \ P \�� g�U U ` qQg�RTP jOM ^ qQW ^ 
6Y o Z� MORSW Z\ UeMOqHM�mo Z� � g�U g�RiU ` qQg�R2mo s�g ^ PTK qQg�q o ^ o R M � MOr � W ^ 

Y o K R M ^ � p M j o s�U ` qQg�RSP � PTrEPTRSPiMOK R MHZ\ U M U ` q g�RTP � jOg b mo Z��N `c^ \ M \ W�U ` qQg�RTqQP ^ 
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fLM�j o s�U ` qQg�RSPTKQq g � g�r�NQP ^ ��� M � N g�RTP ^ RTg � P���P Z\ P ^ rOg � � M ^ M � WTK qHMOK��dhQP �cM \ MOqQM ^ g�rdMdN g �

g � Ueg�r � g ` R MOK mo ^ g � P ��PSRTg ^ qQg�K g�RTg�r � ^ PTrkg�KQg ^ �aP \ PTKQP \ M � WSK.MORSWTKQW ^ jcg g�RSg�r � ^ PTrkg�KQg ^ �aP \ P
� mo rdg � P���PSRTg ^ g \ MONQP � NQP ^ ���cM � M \ M � WSRTW ^ 
>fIM j o sLU ` qQg�RSP 
� K b PTR � g ^ g�jcg � MdRTRTg ^ � qQg o � b o R MOKQMOK
NQP ^ U ` qQg�RSqQP ^ 
 Y o U ` qQg�RTqQg g�K g ^ �aP_mo ^ g � P ��PSRTg ^ P jcg � mo rdg � P ��PSRTg ^ PHM ^ M \ WSKQqHMOrEP N6mo � mo K g�KQg ^ �aP
MORSW Z\ jOg ^ P Z\ P%NQP ^�b mo Z� p M j o s o M ^ M���WSRTW �b W_PTRSg b g ^ Z��g�rERTg Z\ P ^ 
 fIM j o s0U ` qQg�RSPTKQqQg g�K g ^ �aP � P p g ^
� mo s�g�R rEP[Z\ PPaZ��PTK3MORTMOK � g�r NQP ^1` � `O^ P � g jdM ^ q W ^ 
 Y o ` � `c^ P � g \ P \ � g�UeqQg�rEP b g ^ g�r \ PSKQPTU
`c^ MOKQWTK qHM b mo � mo MORTUeMOr PaZ��PTK N6mo � mo K ���cM � � g�KQg ^ �aP `c^ MOK R M ^ WTKQW \ M � W���WSR M ^ qHMOK MORSW ^ jOg
N o K R M ^ qHMOK � � M � Z� M�q mo Z\ mo r ` R MdKQR M ^ WTKQW \ g Z��g ^ 
 � g�KQg�RTRTPSrERTg p M j o s0P[Z\ RTg � P ��P \ P �DM � ^ W � M b mo Z�
\ P \�� g�U PTKQPSK P[Z\ RSg � PSRTU g \ PTKQqQg�K*qQg \ `c^ o U R o q o ^ 
 � Z g�rEPTRIt 
)v � qQg p M�j o s@U ` qQg�RTPTK PTK � MOh W \ W
b m` \ � g ^ PTRSUeg�r � g�q P ^ 
 Y o ^ MOqHM ��� mo ^ g � PTU Z\ P ^ rdg � RSg ^ PTKQP � ��� p M j o s ` hBg ^ M � m`c^ mo K6mo � � �
qHM��b W � WSU Z\ P ^ rdg � RTg ^ PTKQP � 
 � � mo ^ g � PTU Z\ P ^ rOg � RTg ^ PTK qQg�rEP b mo � mo 
 	 � qHM��b W � WSU Z\ P ^ rdg � RSg ^ PTKQqQg�rEP
b mo � mo � g�U \ PSR#g � Ueg�r � g�qQP ^ 
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� P � M � R M ^ � ` hQRTMOU mo ^ g � PTU.UeMORSP �cg � PSKQP q mo Z\ mo r � o � UeM MOU M ��WTKQM o � b o K�N P ^ Z\ g�rEPTRSqQg
NBg�RTP ^ RSg�KQP ^ 
 
� K b PTRSPTsU ` q g�RTPSKQqQg �>PSRTg � PTU \ WSKQW ^ R MOUeMOR M ^ W mo ^ g � P���PTRTg ^ PSK � M@qQM � mo rdg � P ��PSRTg ^ PTK
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\ `O^ o U R o R o �b o K qHM ` RTUeMOqQW �b WTKQqHMdK b m` s M ^ qQW;g�q PTRTP ^ jcg �Hs�PSr \ g�R�r ` K o UeM NHMOrEWSRTUeMOr \ WTs�WTK
M � KQW ��� M � o � b o R MOKQW ^ 


� MONQR ` t 
 � � qQg p M�j o s U ` qQg�RTPTK qQg ��� M � NBg�RTP ^ RSg�KQU g \ PTKQg PSRTP[Z\ rEPTK NQP ^ m`c^ KQg�r
jcg ^ PSRTU P Z\�� P ^ 
 � P � M � R M ^ g�K �>mo r \ g�r � g�Kkq mo Z\ mo �b g*q ` �bc^ o \ W ^ MdR MOKQU W[Z\ � W ^ 
 tct 
 �Ou � l98
b mo ��g P p � P � M Z� ` RSq o �b o jdM ^ \ M � WSR M���MOr ` R o ^ \ M �Lg�K MOR ��� MOrEP m` K g ^ PSqQg�K P � PTNHM ^ g�K N o b mo � mo
r M ^ Z\ WTRTM	�cM�� Mdr ` R MOK � K ` R o m` KQg ^ P �cg r MOqHM ^ rEP b mo Z� m` KQg ^ PSRTg ^ P;qQPTrEr M � g MORTWSKQW ^ 
 ] P � M \ M
� g�UePSs�RSg�U g ���cM � WiN o m` KQg ^ PTRSg ^ M ^ M \ WTKQqHMdr P g�K �>mo r \ g�reqQg �b g ^ ` RTMOK � K o UeM ^ MORSW6m` KQg ^ PTKQPSK
qQg��b g ^ P ` RTMOK	t � vcu �.: �<; �<=�> �<?A@CBDFEHG � ` R o ^ 
_t�jOg � K o UeM ^ MdRTW>m` KQg ^ P \ M p PThQRSg ^ PSKQPTKeu�N P ^ PSU ���cM �
m` KQg ^ U g�RSg ^ PSKQPTK \ g�NBg�NQPBP \ g ` R o Z\ M�� MOrh P � M \ M � � M � WTKQW hBgEZ\ PSKQg�Ker MON o RSRTg�K UeP[Z\ ` RTUeMOR M ^ WTq W ^ 
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� g�KQPTqQg�K � MdhQWTRTMOKQqQW ^ UeM \ ` K ^ M \ W b g�RSg�KQg�r \ g�R b mo Z� Z\ P ^ rOg � RSg ^ P � m` s�g�RSRTg Z\ � P ^ U g jOg
mo ^ g � PSU��cPSRTg � PTU'qHM��b W � WSU P[Z\ RSg�j RTg ^ PTK PQM � W ^ UeM#� ` R o � R M�qQg ^ g ��gIqQg ^ g ��gINQM��b WTU \ WSs�Z\ P ^ rdg � RTg ^ g
qDm` K mo Z\ U mo Z\ RTg ^ qQP ^ 
$JLRTW[Z\ WTRTM b g�RTU P Z\ � PTh � g�rEP b mo Z� Z\ P ^ rOg � RTg ^ PLqQg�NHM��b WTU \ WSs b mo Z�*mo ^ g � P���PSRTg ^ P
qQg � mo rOg � P ��RTg ^ g b mo Z� \ M � U Mdr PaZ��PSK N P ^ N P ^ RSg ^ P � RTg ^ g�r MONBg � p MORTPSKQqQg�qQP ^ RTg ^ 
 � mo rdg � P ��PSRTg ^
p g ^ p MOK b P NQP ^ mo ^ g � P ��PPTRSg*qHM p M o � o s�M jOg qHM p M P � P \ g ^ j P \ MORSU MOr mo s�g ^ g$MdKQR MHZ\ U M
� MdhHMONQPSRTP ^ 
 
� rEPTRSP;MOKQRTM Z\ UeM \ P \ � g�UePSKQqQg���NQM��b WTU \ WSs \ M � W���WTR M ^ jcg MdRTW���WTRTM ^ ��m` s�g�R ` R M ^ MOr
MOKQRTM Z\�� WTrER M ^ W � � M ��� M jOg�r ` Z\ o RTR M ^ qHMg�RSg�r � ^ PTr b mo � mo K mo MORTWSh \ M � MONQPSRTP ^ RTg ^ 
 � MOr M � r MOU o �cM
MOKQRTM Z\ UeMORTM ^ WSKQWTK�NQP ^ r W \ U W � M�qHM � MOU MdUeW p MOrErEWTKQqQM;N PTR b P jcg ^ U g�r s `c^ o KQqHM ` R MdNQPTRSP ^ RSg ^ 


JLKQR MHZ\ U M � MOh WTRTq WTr � MOK \ ` K ^ MOrEP MOqQWTU mo ^ g � P���PSqQg�K � mo rdg � P ��P �cg b mo � mo PSRTg � U g�r
` RTM�� MOr � W ^ 
 � g�KQPTqQg�K � MOhQWSR MOK qQW ^ WTRTU W[Z\ b mo Z� \ P \�� g�UeRSg ^ PTKQqQg b g�K g�RTRSPTrERTg PTRSg � PSU � g�r NQP ^
Z\ P ^ rdg � PSK.g�RTPTK qQg ` R o ^ 
 
� RSg � PSU p g ^ r o RTRTMOKQW ��WTK WTK g ^ P[Z\ PTU PTKQg MBZ��WTr � W ^ 
 � o RTRTMOKQW���WTRTM ^

� u



mo ^ g � P ��PTRSg ^ � � mo rOg � P���PTRTg ^ �cM�qHM;M ^ M���W � b mo Z� M���g�K � M \ W � b mo Z� r ` U P \ � ` K � o \ o � ` R MON PTRTP ^ 
 
� RSg � PTU
p M ��� WSKQWTK �Hs�PTr \ g�R \ WTKQW ^ RTMOU MdR M ^ WTKQqHMdK m` � mo ^ mo \ P \ � g�U b mo jcg�KQRTP �b P0PaZ��PTK r ` `c^ qQPTKHM \ � ` KHM
b g ^ g�r \ PTKQPSU ` RTM�� Mdr � W ^ 
 J � ^ W � M1PTRSg � PTU p M ��� WSKQqHMOrEP2rdM � WTh R M ^ qHM1PTK���g�RSg�KQU g \ P b g ^ g�rdg�K
NQP ^ \ `c^ o KQq o ^ 



� rEPTRSP_MOKQRTM Z\ UeM0U ` qQg�RTP " `c^ jcg Z� � � g o � b o R MOKQMOK"U ` qQg�RSqQP ^ 
 
� rEPTRSP6MOKQRTM Z\ UeM0U ` qQg�RTP
� Z g�r PSR%t 
� � qQg b m` \ � g ^ PTRSUeP[Z\�� P ^ 
�Y o Z\ g�rEPSRTqQg � � RSg ^ mo ^ g � P���PSRTg ^ P � � � RTg ^ g�RTg�r � ^ PSr�MORTMOK � \ M � MdK
Z\ P ^ rdg � RSg ^ P �HV � RTg ^ qQg;qHM��b W � WSU Z\ P ^ rOg � RTg ^ PTK P b m` \�� g ^ Ueg�r � g�qQP ^ 
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� g�KQPTqQg�K � MOh WTR MdKQqQW ^ WTRSUeW[Z\ g�RSg�r � ^ PTr b mo Z� \ P \�� g�UeRSg ^ PTKQqQg mo ^ g � P ��PTRSg ^ jcg � mo rOg � P ��PTRSg ^
jdM ^ q W ^ 
 m� ^ g � P���PTRTg ^ jOg � mo rdg � P���PSRTg ^ M ^ M \ WTKQqHMdr P p g ^ p MdK b P�N P ^�bc^ o h MORTW[Z\ jcg ^ P[Z\ UeM � ^ P \
` RTM ^ MOr b m` \ � g ^ PTRSg�NQPSRTP ^ 
 JLRTW[Z\ jcg ^ P[Z\ UeM � ^ P \ PTKQq g�rEP p g ^ \ M � W ^ NQP ^ mo ^ g � P���PSKQPTK ` R M \ W N mo � mo K
MORSW���WSR M ^ M \ M � � W �b W b mo � mo K q g �b g ^ PTK P � p g ^ \ mo � o KeqQM�NQP ^ MdRTW���WTKQWSK ` R M \ WHN mo � mo K mo ^ g � P ��PSRTg ^ qQg�K
\ M � WTK�MORSqQW �b W b mo � mo K�q g �b g ^ PTK P#jcg ^ P ^ � t � �Bt ��� 
4V�g�KQrERSg�U � t 
 � � � qQg;rdM � WTh \ WTs \ P \�� g�U qQg;NQP ^
PTrEPSRTP MOKQR MHZ\ UeM U M � ^ P \ P b m` \�� g ^ PSRTU g�r � g�qQP ^ � t ��� 
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( � t 
 � �

V�g�KQrERTg�U � t 
 � � � qQg � �� P 
 mo ^ g � P���PTKQPSK � 
 � mo rdg � P���P �cg \ M��b RTMOqQW �b W b mo � mo � K b � ` hQRTMOU
mo ^ g � P ��P \ M � W \ WSKQW � �*) qQg � ` hQR MOU �>mo r \ M � W \ WTKQW b m` \�� g ^ Ueg�r � g�qQP ^ 
 Y o UeM � ^ P \ � g�r P�NHMOs�W
� g�Ueg�R�r o ^ MORSR M ^ �

� � mo � o K � � mo r�� � o ^ MORTW X � U M � ^ P \ PTK qQg�rEP � 
 \ mo � o KQqHMdr P � ` hQRTMOU q g �b g ^ � �
NHM ^ M \ WSKQqHMOrEP � ` hQR MOU NHM ^ M �Dmo rDmo KQg�g Z\ P � ` RSU MdRTWTq W ^ 


� � M � W ^ � m� ^ g � PTU � � o ^ MORTW X � UeM � ^ P \ PTKQq g�rEP�P 
 \ M � W ^ qHMOrEP � ` h R MOU qQg��b g ^ �2mo ^ g � PTU
NHM ^ M \ W�P � qQg�rEP � ` hQRTMOU o � b o K@r MOhQM \ P � g �Og;gEZ\ P � � M qHMq6mo Z\ mo r ` RTUeMORTWSqQW ^ 


� �



Y o PSrEPTRTP>MOK R MHZ\ U M U M � ^ P \ U ` qQg�RSP>W[Z\ W �b WTKQqQM p g ^ p MOK b P PTrEPTRSP�� M0qHM Z� ` rER o MdKQR MHZ\ U MdR M ^ �
UeM � ^ P \ P PTRSg b m` \�� g ^ PTRTg�NQPTRSP ^ jcgeMOKQRTM Z\ UeMORTM ^ \ ` K o KQqHM ` R o Z\ M�� Mdr1NHM ^ M �Dmo rERTg ^ P jOg mo ^ g � PTU
jcg�r � m`c^ RTg ^ P�N o R o KHMONQPSRTP ^ � t � �Bt ��� 


� 5 � 5 � & �<  ' 
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f mo rDmo U g � RTg ^ � M ^ M � WTKQqQMOK b mo Z� g�KQq mo \ � ^ P \ PSKQqQg � P���M ^ P�N `c^ \ M � MOhQW \ W�r o ^ o RTMONQPSRTP ^ 


Y o N `O^ \ M U g�KQr o R rEW � U g � RTg ^ N `c^ \ M \ W b PTN P�Z� MORSW[Z\ W ^ 
 JIRSW���WSR M ^ rOg�KQqQP b g ^ g�r \ PTKQPSUeRSg ^ PSKQP
jcg m` qQg�U g�r P \�� g�qQPSrERTg ^ P � � M � W�N `c^ \ M	�cM NQPTRSqQP ^ P ^ RSg ^ 
 � m` s b g�RTPTU P;NQP ^ MORTW ��W!� M ^ WTK P Z��PSK
vcvcu � ucuOu �� � M b g ^ g�r \ PTKQPSUePSU jOM ^ jcg vcuOucu �����D�� G ��m` qQg�Ueg�r�P \ � P � `c^ o U q P �cg�NQPTRSP ^ 
 � M � W ��WTRTM ^
qHM \ M � UeMOr;P \ � g�qQPTrERTg ^ PEg�K g ^ �aP U PTr � M ^ WTKQWcjOg \ M � UeMOr;P \�� g�qQP �b P ��� M � W N `c^ \ M � M�NQPSRTqQP ^ g�NQPTRSP ^ 

� m` s b g�RSPTU PeN P ^ \ M � W ��Weg�RTPSUeq g �Oucu � ucuOu �� jdM ^ jOg �cucucu � ���D�� G � � M \ M � UeMOr P \�� P � `O^ o U
qQP �cg�N PTRTP ^ 


� mo Z� N `O^ \ M \ WTK qHM \ M � W���WSR M ^ qHM MORTW ��WSR M ^ qHM \ MOq g ��g hQP � M \ M	�cM b m`c^ g � g�rERTP �Hg ^ PTKQP
jcg ^ U g�r � g�qQP ^ RTg ^ 
 ] MOs�M ^ RSWTr � MOh � WTrERTM ^ W p g ^ p MOK b P�NHM��b WSU \ WTs \ M � W���WSR M ^ � M qHM MdRTW���WTRTM ^
� ` r � o ^ 
%Y `c^ \ MOqHM ` RTq o �b o b PTNQP b mo Z� N `O^ \ M \ W qHM�MOKQRTWSr ` R M ^ MOr�hQP � M \ M � � M � WTKQWHNBg�RSP ^ RSg ^ jOg
N o ��� M � p g ^ MOK qQg��b P[Z\ P ^ 
 Y�g�RSP ^ RTg�K g�KhQP � M \ M � � M � WTKQqHM�MORSW Z\ jOg ^ P Z\ RSg ^ � MOhQWSRTW ^ 
 V ` R M � W \ W � R M
b mo � mo vcuOucu � ���D�� G � � qHMOK$MdRTUeMOr P \�� g �cg�K$MORSW���W�qHM � b mo � mo �Oucucu � ���D�� G � � qHMOK \ M � U MOr P \�� g �Og�K
\ M � W���W qQM \ m` s b g�RSPTU P MOKQRSWTrhQP � M \ M ��� M � WTK WTK � � ucu � ���D�� G � ` RSq o �b o K o N PTRTP ^ RSg ^ �djcg m` KQg ^ PSRTU P Z\
���cM � RTM ^ WSKQW#hQP � M \ M ���cM � WSKHM � MOrER MHZ\�� W ^ UeMOR M ^ W b g ^ g�rEP ^ 
�V ` RTM � W \ W � RTM b mo Z��N `c^ \ M \ W � MORTg�hQRTg
g � rEPTRTg Z\ g ^ g�r qQMOR b MdRTW ���cM � RTM ^ ` R o Z\�� o ^ o ^ jcg@N o �#m` K6mo � RTg�qQP �b g ^ U MdRTR M ^ WTK N `c^ \ MORTM ^ W�PTRTg
NBg�KQs�gEZ\ P ^ 


� mo Z�LN `c^ \ M \ WTKQqHM \ M � W���WTR M ^ qQM MORTW ��WSR M ^ qQM�qQP �b g ^ N `c^ \ MORTM ^ qQM ` RSq o �b o b PTN PBrEPSUePSKQRTg
P[Z\ �cMOh � WTrER M ^ WTKQW NQPTRSUeg�s�RSg ^ 
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� g�KQPTqQg�K � MOhQWSR MOK qQW ^ U MOqQM \ MOqQg ��g N o ^ MdqHM0qQg �b PTKQPSRTg�K�hQP �cM \ M	U ` qQg�RTRSg ^ P � ` r � o ^ �
MOK���MOr g�K \ WTr ^ M \�� R MOKHMdK U ` q g�RTRSg ^ N o KQR M ^ qQW ^ 
 Y o mo Z� U ` q g�RTPSKkZ��g Z\ P � RTP;NQPTRSg Z\ PTU RTg ^ P
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