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destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
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u�V�A�F	��P�R�F�I�AkR0GZCW��EnE,V	vMR_G�C�E,F	X�F	P�F�IKJLFHG�g=i²R2E]RKJME,V�CWV�EyJLF-o F�A X	F	IHJME,RÁq�VmJLF�EnQSV	AYP�F	A C�E,[2AkR2\WR�FKGyJL�
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G,F9a2VtG,V;F	I A(V^G1F	IbGcVmJLF���¢M³��-rKN�Q��	I PKN�P�V��=¶t¤�~ F	I F	A-�+N�F�\WRYX	VmN�G1VKG���X	R2IWG,F	X�N�F4IWX	Q�VKG�¢M³^e�V;X�VmN�G,V�� ¶t¤
~�N�JnQSA(QS�HV;qYF	P�QSR0G²CWV�E,V;X	R�ItUWF	I�X�F�E�X	R�q R%ASV=C�E,F�\tNWIHJLV;R2E1VÀJ�RtEnQSV Ã
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V�En\tN�q F	IKJLR_G:FKGMJL��I]P�F	PKN�X	Q�P�R0G:RpG1V	XHV	P�R_G:P2Q|E1F	XmJLV	qYF4IHJLF P�F�A�V%A�F�~2F	I�P�V%RZP�F�A�V�u�QOGyJLR�EnQSVYP�F�x:EyN�I�R�g
wtNYE,V��HR�I�V	q Q�F4IHJLR�G1F;P�FKG,V�ELE,R2ASA�V�X	Rbq R"G,Q�\tN�F Ã�GyNYC�E,Q(qYF�E,V9JLFKG,QOG�¢LR%X	R�I�X	A|N�G,QS[bIh¤�F`G·rKN�F±ASR�G�CWF	XHV	P�R_G
P�F	A:V4q QS\WR�P�F�x:EyN_I`RÂG1R2IlCWF	XHV	P�R_G>CWRWX	R�CWF-E,X	F�CHJMQkaWA�FtG>CWR�E F	A�rKN�FTASR0G�X	Rbq F�JLF Ã�ASVsG,RtaWF�EnaWQ�V	o9A�V
UWV	I`V�\bAkR2E,Q�V'~�A(V;X�RbP�QSX	Q�V ÃK³3���=N_Q��	I PKN�P�V;rKN�F^GyN�G²CWFKX�V	P�R0G²I�R%F-E,V�I P�F;V	rKN�F	ASASR_G�rKN�F;X	R�I vMV	X	Q(A(Q�P�V	P
ASR_G�X	R�I�RWX	F"F	A�PKN�F	�`R �����;G,Q�I`RsP�F"V	rKN�F	ASASR_G�rKN�F	o�P2QOG,vOE,V-�HV	P�R_G�X	R�ITF	A�C�E,R2CWQSRlF�It\WV	��RWo�I�R U2F�ITAOV
A|NW�HoWX	R2q�R�G,V�JnQ(G,vLF	X	u�R_G�P�F;rKN�F=I`R�JMQSF	I�F	I P�F;F	A�A(V;I�F�XKFtGcG,Q(P�V�P�� eBV^G1R`a�F-EyaWQ�V	o2UWV	I`V�\bAkR2E,Q�V'~�X	RWP2Q�X	Q�V��
rKN��=CWRWX�R"G,F;P�Fn�,V	I X	R�I�RWX	F�E�P�F;rKN�QSF	I A(VtGDJLQSF	I�F;¶_g	i²V�E,V;ASA(F-\WV�E�V;FtGyJLV;X	R�I�X	AdN�G,QS[WI F�µ�CtNjG,R�NWI�C�E+QSqYF�E
V�En\tN�q F	IKJLR]Ã6x:EyNWI�RsI`RsCtN�P�R�o�F�ITUWQ(P�V]P�F��KGMJLF	o�CWF�I`FmJME,V�E�F�IlF	A:X	R2E1V��H[�IsP�F�GyN�V	q%QS\WRDÃD³��YQ�F�E,V
q>N�X	u�R�rKN�F^N�I/u`Rbq>a�E,F I�RtaWA(F>~/U2F�E,P�V	P�F-E,R�V	q Q�\WR]I�R/uHNbaWQ�FtG,F>CWF	I�FmJME1V	P�R/q �tG:V	P�F	IKJME1R�F�A��	I�QSqYR
P�F;rKN�QSF	I�AkR%F�E,V;rKN�F=AkR%rKN�F;V	rKN�F	AWP�Q�vON�IKJLR�UWQ|UWQ�F	I�P�RYr4N�Q(G,R%q V	I�Q�vnFKGMJLV�E,ASF;¶_g	� F	PKN��,RYFKGyJLF;V�EL\tNWq F	IKJLR
P�F	A�P�FtG,vMVtG,F]F�µ�CWA(��X	QdJLR�F�IHJME,F�A�V%UWQSEyJON�PsP�F	ABV4qYQS\WR�P�F�x:EyNWI`RÇ~�GMN�X	R�I�P�F	I`VKX	QS[�Il¢n³ � ���^X	R�IlrKN�F
FKGLCWV4IHJLV	P�R�x:EyNWI�R�o�rKN�F^F�I>JLV�IYP�QSvnF�E1F4IHJLF±E1F�\bQk[2IYA(F;C�E,FKGMN_q ��V�������rKN�F	P�["P�F;ASVKG�C�V4A�V�a�E1VKGBVmJL[2I�Q¹JLR�~
P�F;ASVKG�Rta�E,VHG�P�FKG,F	Ih\_V	��V�P�R�¶t¤Àg

e�N�F�\WR�C�E,FHG,F�IHJLV�NWI�V/G1F�\tN�I�P�V�JLFHG,Q�G'¢nF	A�CWF	X	V�P�RpP�F	A�V	q QS\WRpP�F>x:EyNWI�RTFKG�N_I]CWF	X	V�P�RpP�F%A�V
A�F	It\tN�V�¤,o�rKN�F C�E,FmJLF�I`P�F%P�F	q R6GMJME,V�E'X	R2I"NWIZV�En\tN�q%F	IHJLRÇG1V	X	V	P�RTP�F%ASV%u�QOGMJLR2EnQkV	o�V�GcV�aWF-E;rKN�F�x:EyN�I�R
Q(q CtN�G1RpF	A�G,Q�A(F	I`X4QkRpV"ASR_G;�:V�EyJON-�,R_G:Ã_³^eBV"X	VmN�G1V�CWR�E;P�R�I�P�F"G,F�UWQ�F	I�F"F	I�V	AS\t¡�I�X	R�I�RWX	QSq%Q�F	IKJLRTP�F
rKN�F/ASV�A�F	It\tN�V/AkR�vON�F/P�F�A�V"CWF�E,P�Q(X	QS[WIsP�FtGMJLF�u`Rbq>a�E,F]FKG�F	A9uWV�a2F�E>F	A�aWF	I`P2QdJLRpx:EyNWI`RsCtN�FKGyJLR�JLV�I
E,Q|\tNWE,R_G,R/C�E1F	X	F�CHJMR�P�F%G,QSA�F4I`X	QSRTV�GyN�G�´'F	A(QS\bQkR0G1R0G�¶�gb@=GMJLV%G,FmN�P�RWP�F�q R_GyJME,V�X�QS[�I�FKG:CWR�E±GMNWCtN�FKGyJLR"NWI
G,R�vMQ�G,qYV	o�F	I�AkV%q%F�P2Q�P�V%F	IZrKN�F�I`RpX�R2IWGyJLV%P�F>I�QSIt\tN�I�V%qYV	I�F-E,V%ASV�E1F4A�V	X	QS[WI�P�FYX	VmN�G,V	A�Q(P�V�P�P2QàE,F	XmJLV
F�IHJME,F=ASV;X	R�I�P�F	IWV	X	QS[bI�P�F4AWV	qYQ�\WR>~ A�V=E,F�\WASV;P�F	A6G,QSA�F	I_X	QSRYF�I ASV;��V�EyJON��,Vtg

a G,�>CtN0FKG,o V�CWR2~`�	I�P�R_G,FÄF4I¯N_I`R0G F	ASF	q%F	IHJLR0G X	R2I`RbX�Q�P�R0G P�F�A(V�A�F�~WF	I�P�VÄP�F{wWV4I¯x:EyN_I`R
¢nX	R�I�P�F-I�V	X	QS[bI�P�F�GyNZV	q QS\WR"V±C�FKG1V�E�PWF>GyN]UWQ|EyJON�Pt¤BR"P�F�GMN�u�QOGyJLRtELQ(V�¢nQSq�CWR_G,Q�X	QS[bIYP�F	A·G,Q�A�F4I`X	QSR/V�ASR6G
��V�EyJON-�,R_Gn¤1o�eBR�CWF^C�E,F�JLF�I�P�F>u���aWQ�A�qYF	IKJLF>Q�q�CWR�I�F-E�P�R0G�JLFKG,Q(G:¢nASR_G�CWF	XHV	P�R_G�P�F	AjV	q%QS\WR]P�F%wWV4I%x:EyNWI`R
G,R�I>CWF	X�V	P�R0G·rKN�F=I�R�G1R2I�CWF�E,X	F�CtJMQ|aWA�FKG��WG,R�I>CWF	X	V	P�R_GBP�F±AkV±A�F	It\tN�V�¤Àg4eBR�CWF=CWVKG,V;X�R2I%G1R2A¹JONWE,V;P�F9NWI�V
JLFKGLQ�GBV�R`JME1VKgKeBV=JME,V�IWG,Q�X4Qk[2I]G,F^u`VKX�F^qYF�E,X	F	PYV^A�V>X	R�I��+NWI`X4Qk[bIYP�F>X	RWRtE,PtQSI�VHX	QS[2IY³>~ ¶"rKN�F�V	A6qYQOG,q R
JMQSF	q CWR£rKN�F�E,F�C�E1FKG,F	IKJLV}F	A�UW�SIWXmN�ASR G,QSIHJL�	XmJLQSX	R£F	IKJME,F}P�R0G�vOE1VKG,FtGÇP�FÁQS\tN�V	A]FtGyJMEyN�XmJON`E,V{¢,GyN��,FmJLR
V�IHJLF�CtN�FKGyJLRp~lvOE,VtG1F/F�µWX	A�V	qYVmJnQ|U2V�¤^CWF-E+qYQdJLF%N_IlP�FKG,A�Q(�TG,F	qY�4IHJnQkX	R�¢y~�V]rKN�F�GcF�CWVKG1V/PWF%N_I�JMQ|CWR�P�F
CWF	X	V�P�R%V=RKJÙEnR�¤-Ã

áWÒ�ØOÏ��HÐ,Ú@�	Í|Ò�Ý �	Ò�Ñ-Ò�Ü�Ö|Ï�ÚOÍ¹Ò=Þ Õ,Ï�Ì�ÍàÕ+ÍàÒ �J% � Ô=Ó	Ï-Õ�Ï�ØyÐ:Ì	Ð@?yÒcÑ�Õ,Ï�Ñ	Ï�ÕcÐ,Ú�Ì-Ð�% � ÍàÐ+Ñ Ö|ÒÀØ·ÎSÍ|ÐLÑ	Ð*� �ÄÐ,Ö6Ò,�KÏ�ß�Í|Ñ-Ò��	ÖàÐÓ�Ð,Õ+ÒcÌ�Ï]Ì-Ð%Ö|Ò"Ö|ÐLÑ	Ü � Ò g�Ò % � Í|ÐnÑTÕ,Ï�Ñ/ÎàÒ+Ñ-Î|ÒYÚ(Ò�5cÛ�Ñ�ÖàÖ|Ò,ß�Ò,ÚOÏ�Ñ/ß � Ð+ÚSÎSÐ�Ó�Ï�Ú�% � Ð%Ò Ñ	Í¹Ñ	Ü � Ñ	Ï"Ó	Ð,ÚOÌ-Ï�Ñ	Ò�i3�G% � Ô�B�Õ,Í|Öàß9Ð,Ñ�ÎSÐcÝ�Õ,Ï�ß�Ï�Ü-Ò,Ñ<5$�	ÒjÌ�Ð�Ö|ÒÀØ2Ò�?yÐ,Ñ-Ò�ØX�Ò�ßBÒ�ØMÝ�ÚOÏ��	Ò�Ö|Ò�Ø)+	Ï�Ñ-Ú(ÒÀØ��

eBVlF�µ`C�E,FtG,QS[�I�³�CWF	X	V	P�R¯P�FsA�VsA�F4Ih\tN�V±¶ÄA(F�G,QàE1U�FlV	IKJLF J�RbPhR¯V eBR�CWFpCWV�E,VsQSIHJME,RbPKN�X-Q|E"FHA
CWF	X	V�P�R�P�F�A(V�q>NWE,q^NWE,V	X	QS[bIÅ¢ »W¼4½k¾�ºW¿4½�«(© ¤�X�Rbq R GcF�I�RKJLV�ASF�~WF	I`P�R�F	A�vnQSIWV	A�P�F�FKGMJLV�X4Q¹JLVtg�@:G
C�E,F	X	Q(GcV	qYF	IKJLF;V	rKN��So�CtN�FKG,oWP�R�I�P�F9eBR�CWF=³ V�EnEnQSqYV�F4AWVtG1XmN�V;V^GyN]GcV�E,P�QSI�V;¶�obQSIHJME,RbPKN�X-QSF	I�P�R%F	A�CWF	X�V	P�R
rKN�F�AkF�QSIKJLF�E1FKG,V>UWF�E,P�V�P�F�E,V	qYF4IHJLF	o6\hE,V	X	QSVKG:V^N�I�GyN�JLQSADqYV	I�Fn�,R�P�F	ADA�F	It\tN0Vn�cFtg_��RWPtRpGMNTV-E�JLF X-R2IWG,Q�GMJLF
F�I FtGyJLVmaWA�F	X	F-E NWIWV CWF-E+vMF�XmJLV ~ JMRKJLV�A F	rKN�QkU�V	AÙF�I�X	Q�V F	IKJME1F CWF	X	V�P�R P�F ASV A�F	It\tN�V ~
q>NWE,q^NWE,V	X	QS[bI`¢ »W¼H½|¾�º�¿H½�«�© ¤�X	RWq R/G,Q��KGMJLV^v(N�F�E,V>F	Ab¡�I�Q�XHR%CWF	X	V	P�R"P�F^AkV^A�F4Ih\tN�V^CWR_G,QkaWA�F	o�X	Rbq R"QSI�P�Q(XHV
F	A_V-EyJn�kXmN_AkR"P�F4vLQ�IWQ�P�R%³ F	Ab¶YF	I%A�V^vME,VKG1F>rKN�F�V�a`E,F�F4AWJME,R2��R/G,Rta�E1F^ASV^q>NWE,q^NWE,V	X	QS[WI]Ã2³ ¼	ª V�a2Rbq QSIWV�aWA�F
CWF	X	V�P�R�P�F�ASV�A�F	It\tN�V�¶�g>wWFÇJME1VÀJLV�X	VKG,Q�P�FÇN�I¯E,V��hR�I�V	q Q(F	IHJLR�GnQSAS[�\bQOGyJLQ�X	R�XmNW~`VKG]C�E,R2CWR_GnQkX4QkRbI�FtG
G,F-E+�kV4I�Ã²��¤�x:EyN�I�R"Q�q CtNjG,R"F	ADG,Q�A(F	I`X4QkR%CWR2E,rKN�F>GyNZV	q QS\WR%u�V�aW��V>X	Rbq�FmJnQkP�R"F4A�CWF	X	V	P�R"P�F^A�V>A�F	It\tN�V �
��¤�V�u`R2E1V±aWQSF	I�o�ASV>q�NWE,q^NWE1V	X	QS[bI"FHG�F	A�CWF	X	V	P�R]P�F>ASV>A(F-It\tN�V �b~��t¤�x:EyNWI�R]Q�q CtN�G1R�CtN�FKG F	ADG,Q(A�F	I�X	Q�R
CWR�E,rKN�F=X	R�I�RWX��SV;ASR_G�FKGMJME,V�\WR_G�P�F=ASV;q>NWE,q^NWE,V	X	QS[bI�g4eBV�X	R�I�X	AdN�G,QS[WI P�F;FKGyJLV;FHGnCWF	X	Q�F;P�F^G,QSASR2\WQOG,q R%I�R
G,F]X	F	IKJME1V/F�IlF	A�V	q%QS\WR�P�F%x:EyNWI�R�¢�eBR�CWF"I�RsX�R2I`X4A¹Nb~2F/rKN�F]F	A�V	q%QS\WR�P�F�x:EyNWI`Rsu�V]X	Rbq F�JnQSP�R�F	A
CWF	X	V�P�R P�F£ASV�q^NWE,q>NWE,V	X	QS[bIh¤�G,QSI�R rKN�F�V£CWV�EyJLQ|E}P�F�A�V�V�N�JLRtEnQSPWV	P P�Fzx:EyN_I`Rbo�G,F£V�a�E,F£AOV
CWF�E�GLCWF	XmJMQ|U�V	u�V	X	Q�V A�V \WF	I�F�E,V	A�Q��4V	X	QS[bI ¢1³�x=EMNWI�R XHR2q R rKN�QSF	I G,V�aW��V�� ¶t¤�g�eBV X	Rbq>CWV�E1V	X	QS[bI
Q(q CWA(Q�X	V	P�V CWR2E'FKGyJLV vMR2ELq^N_A�V	X	QS[WI�¢n³ X	R�q RTrKN�QSF	IpG1V�aW��V;¶t¤;ASF CWF�E,q QdJ,FYV�eBR�CWF�I`RÇG1[2AkR E1F�vMF�E,QSE�G,F"V
x:EyNWI�R ¢nF	ATF	A�F	q%F	IHJLR X	R�q>CWV�E1V	P�R2¤Äq�Q�F	IKJME1VKG¯F	q CbQÙF��HVzV�\WF4IWF-E,V	A�QS�hV�E¯V�CWV�EyJMQ|E¯PWF	AlF4A�F	qYF	IKJLR
X	R�q>CWV�E,V	IHJLF^¢y³�rKN_QSF	I � ¶t¤�G,QSI�R�JLV	q>aWQ��4IYX�E1F	V�EBX4Q�F�EMJLV^V	q>aWQS\���F	PbV�P%F	IKJME,F;ASR"Q|EnE,F�V4A0R%CWR2E�ASR%qYF	I�R_G
ASR>UWQ�EMJON�V4AWP�F;ASV;X	RWq>CWV�E,V	X	QS[WI ¢y³ X	RWq R%rKNWQSF	I ¶t¤�~ ASV�X	F�EMJLF��HV;¢y³%G1VmaW��V=¶t¤�g



�

�jQSIWV	A(qYF	IKJLF	o·U2V	A�Q��	IWP�R_G,F]P�FpwWV�ITx=EMNWI�RsCWF�E,R�V-CWV�E�JL��I�P�R_G,F]P�F	A�JLF	q V/u`V�\bQkR2\�E,�	vMQ�X	Rbo�eBR2CWF
I�R_G�P�Q|E,QS\WF^u�V	X	Q�V9N�I%V	A�F�\WVmJLR>UWF�uWF	qYF	IKJLF;F�IYX	R�IKJME1V;P�F±A�V »W¼H½|¾�º�¿H½�«�© g4@:G�ASV^F�µ`C�E,FKG,QS[bI ³ X�Rbq R%rKN�QSF	I
G,V�aW��V=¶�A�VsrKN�FlP�VpCWVKG1R¯VsFKGMJLVpIKN�F�U2VsFmJLV�CWVlP�F	A;P�Q�GcX�NWE�G,R¯F�IÄF	A;rKN�FpeBR�CWFpCWR�I�FsP�FTE,F	V	ASX	FlFKA
vON_I`X4QkRbI�V	q%Q�F	IKJLR]P�F^ASV »W¼H½k¾cºW¿H½�«�© ¢nX	[bq R�G,F�P2QSv(N�I�PWF ��X	[�q R�G,F^IHN�JME,F>P�F>ASVKG�qYQ�G,qYVtG�rKN�Fn�cVKG P�F�A�VtG
UW��XmJLQ�qYVKG1obX�N��4A�FKGBG,R�I%GyNjG�X	R�IbG1F	XmN�F	IWX	Q(VHG ��¤:Ã

1�Ú � Ñ�Ï 
 6 �(Õ,Ï�ß�Ï*% � Í|Ð,Ñ�ØOÒ���;|Ò�Õ � B,ÑN�B�Õ,Í|Ö|ß�ÐnÑ-ÎSÐ�Ð,Ñ	Õ � �	ÚOÐ�ÐcØ(ÎSÐ�ß9Ï�Ú(ÎàÒ�Ö�ÐLÑ	Ð,ß�Í|Ü-Ï=Ø � �	Ð,Ñ	Ð,Ñ	Ï*A	Ó�Ò+ÚOÐ,Õ,Í|ÔnÑ�Ì�Ï�Ö|ÐcØ�Òß � Õ'+�Ï-ØJ% � ÐDÕ,Ï�Ñ>�	ÍL�	Í|Ú�ÚOÐ,Õ,Ò+ÎàÒ�Ì-Ï-Ø2ÎSÍ|Ð,Ñ	ÐnÑ�Ö|ÍàÕ+ÐLÑ	Õ,Í|Ò�Ì�ÐjÖ|Ò�Ø�ÎkÍdß�Ò,Ú�Ò�Ø � Ø�Ó	ÚOÛ�?MÍ|ß�Ï-ØbÐ,Ñ�Ö|Ò�+	Ï�Ñ-Ú(ÒÀÝ�Þ�Õ�Ï�Ñ�ÒcÕ'+-Ò�% � ÐDÌ-Ð% � Ð�Ö|Ï�ÏcÞ	Ð+Ñ;Ì-Ð,Õ,ÍdÚ_ÒBÏ�Î|ÚOÏ-ØMÝ	Ñ	Ï�Õ+ÐcØOÒ�Ú_Ì-Ð�ÍdÑ<�Ò,ß�Ò,Ú(Ö|Ï-Ø�Ð+Ñ�ÎSÏ�Ì-Ò�Ø6Ö¹ÒcØ6Ï�Õ,Ò�ØOÍ|Ï�Ñ	ÐcØ�% � Ð�ØOÐ�Ö|ÐcØ6Ï"(ÚOÐ,Õ,Ð,ÑHÝKÕ,Ï�Ñ�% � Ð�Ö|ÐcØ% � Í¹Î|Ò,Ñ�Ð,Ö	Õ,ÚOÔ,Ì�Í¹ÎSÏ-ÝmÖàÒD+�Ò�Õ,Í|ÐnÑ	Ì�ÒÀÝmÖ¹ÒDÐcØ(ÎSÍ|ß�ÒcÕ,Í|Û�Ñ�Þ�Ö|Ò�+	Ï�Ñ�Ú�Ò�Ý,Þ�ÎSÏ�ß�Ò,Ñ	Ì�Ï�Ï-Õ,Ò�ØOÍ|Û�Ñ�Ì-Ð�Ö|Ò�Ø�% � Ð@?yÒÀØbÌ-Ð6ÖSÏ-ØbÏ"OÐ,Ñ	Ì-Í|Ì-Ï-ØÓ�Ò,ÚOÒ6ÎàÒ�Ö|ÐcØtÎSÐcØÙÎSÍàß9ÏcÑ	Í|Ï-ØMÝ<% � ÐDÒ � Ñ�Ñ	Ï�Ó	ÐLÚOÌ�Ï�Ñ-Ò,Ñ�ÒDÖ|Ï-ØWß � ÐnÚ(ÎSÏ-Ønâ

eBR�CWF¯P�V�X-E,F	PtQ|aWQ(A�Q(P�V�P�V{GyN�GlV	vMQSE+qYV	X	QSRWI�FtGlV	AdN�P2Q�F	I�P�RWo%F-IzG,[�ASRÁNWI�VHGsA���IWF�V`G1o%V�UWV-E+QkV2G
VmN�J�R2EnQkP�V	P�FKG�P�F;A�V�/n\bAkFKG,Q�V;rKN�F;X	R2I`P�F	I�V�E,R�I ASV;q�NWE,q^N�E,V	X	QS[�I]Ã

$ BÀØ·ÎSÐ,ß�Í|Û�Ö|Ò;Ö|ÐnÑ	Ü � Òe(-Ò,Ö|Ï�ß�Û�ÑF% � Ð=Ö|Ò;ÐcØ(Ó	ÒcÌ�Ò�â���ÐnÑ�Ð+Ñ�Ï^Ì-Ð�BcØ(Ó	Í|Ì-ÐcØ�Ì-Í ?yÏ2��Ò��	Í|Ìe% � Ð9ÎSÐ,Ñ�;¹Ò;Ì�Ð��	Ò�?nÏ^Ì-Ð=ÖSÏ�ØÖ|Ò,�	Í|Ï-Ø^Ð,Ö�ß�Ò+ÖàÌ�Í|Õ,Í|ÐLÑ�ÎSÐ�âD
hÒ,Ú(Ò"Ö¹Ò%ÖàÐ+Ñ�Ü � Ò Ó	Í|Ì�ÍàÛ/Ð,Ö�Ò�Ü � Ò%Ò�% � Ð,Ö *��	Ò�ÚOÍ|ÐLÑmÎSÏ]Ú(ÍàÕ+Ï]Ð,ÑTÐ+Ö�Í¹Ñ<�Í|ÐnÚ�Ñ	Ï	â *DÓ-Î&;SØOÍ¹ß9ÏÍ¹ÑHØ(Î|Ú � ß�Ð,ÑmÎkÏ=Ì-Í ?yÏ�1jÐ,Ú(Ñ�Ò+ÚOÌ-Ï�% � Ð�Ð,ÚOÒ9Ö¹Ò�Ö|ÐnÑ	Ü � Ò Ó-Ò,Ú�ÒW�	ÒcÕ,Í|Ò,ÚDÐ,ÖbÕ,Ï�ÚOÒ�5�Û�Ñ�ÝtÕ+Ï�ß�Ï:Ò�% � Ð,Ö|Ö|Ï-Ø�% � Ð�ÚOÐ,ß�ÍdÎSÐLÑ^Ò�Ð,Ö|Ö¹ÒØ � Ø_Ó	ÒÀØ�ÍàÏ�Ñ	ÐcØyÝhØ � Ø6ÐnÑ��	Í|Ì�Í¹Ò�ØMÝ¹Ø � Ø6ÐnÑ�Ídß�ÍSØ(Î|ÒcÌ�ÐcØWÞ;Ø � Ø6ß�ÒcÖ|Í|Õ,Í|Ò�ØOÝHÒ,Ú(Õ�+	Í	�	Ï-Ø�Ì�Ï�Ñ	Ì-Ð�Ð+Ö�Ì-Ð,ß�Ï�Ñ	Í|Ï�Ì�ÐnÓ�Ï-Ø�Í¹ÎSÒ�Í¹Ñ�? � Ú�Í|Ò�ØMÝ�	ÒÀØ�Ï�Ð,Ñ�% � Ð�Ì-ÐcØÙÎkÍdÖ|Ò�ÐcØ�Õ,Ï�Ú(Ó�Í|Ï�Ñ	ÐcØ�Þ9Ü � Ò�Ú(Ì-Ò�Ö|Ò�% � Í¹Ñ�ÎSÒ�ÐcØ�Ð,Ñ	Õ,Í|Ò�Ì�Ð�Ø � Ø_ÏE�Ð,ÑHØOÒ�Ønâ��TÒ�Ø�;hÌ�Í ?MÏ�(-Ò,Ñ *�ß>��ÚOÏ-ØOÍ|Ï#% � ÐÐ,ÚOÒ,Ñ>ß*B�ØG�BcÕ+ÍàÖ|ÐcØ�Ì�Ð'Ø � �ÚOÍdÚ�Ö|Ï-Ø�ÖàÒ�Ì�ÚOÏ�Ñ�Ð�Ø>% � Ð=Ö|Ï-Ø�Ì�ÐnÎSÚOÒcÕ1ÎkÏ�ÚOÐ�ØMÝtÓ	Ï�Ú�% � Ð � Ñ	Ï-Ø�ÚOÏ��	ÒcÑ�Ö¹Ò�+�Ò�Õ,Í|ÐnÑ	Ì�Ò�Þ Ï�ÎSÚOÏ-Ø�ÖàÒ�Ò�ß�Ò 6

@:GÄP�F�R`a�G,F�EnUWV-E�rKN�F{eBR2CWF�V{UWF	X	FHG�I`RÆX	QdJLV�F�µWC�E,FKG,V	qYF	IKJLF�ASVtG�CWV4AkV�a`E,VtGÄP�F�P�QSX	u�VtG
VmN�J�R2EnQkP�V	P�FKG,o�G,Q�I`R"rKN�F^V	A|N�P�F>V�F	A�A�VtGBR�AkVKG�C_V�E1V4vOE1VKGcF	V�g)a>G,�So_F	q CWQ(F	�HV�X	R�I]wbV	ASRWq [bIYFKG,X-E+Q|a�Q�F4I`P�R"P�F
qYV	I�F�E,V>A�V	X	[�I�Q�X	V>³ 	ÄVKG�JLF4q QS[]A(V>A�F	It\tN�V%wWV	ASRbq�[2I`oDrKN�F>ASV>FtGnCWV�P�V±¶�g`��F�G1F4qYFn�cV	IKJLF>X	R�I�X	QOG,QS[�I"FtG
Fn�,F	q CbASR�A�V�V	IW�	X�P�R`JLV�rKN�FÂG1V	X	VseBR2CWF�P�F¯wbV	I�e�N0X	VKG-Ã;³^i²V�E,V�AkV�A�F4Ih\tN�V�CWQ(P�QS[�F	A V�\tN�V�V	rKN0FKA
a;UWV�E,Q�F	IKJLR"EnQSX	R]F�I"F	AjQ�IWvnQ�F�E,I�R ¶�o�V	AdN�G,QS[bI¥rKN�F>v(N�I�X	QOR�I�V�X	R2q�R�NWIWV>FHGnC�F	X	Q(F�P�F �nN�F�\WR]P�F^CWV	A�V�a�E,VtG
F�I�F4A0rKN�F>FHGyJLV±U2F�� ASV^CWV	A�V�a`E,V>³ ASF	It\tN�V;¶/G,F;JLR2q V�F�I/G1F4IHJnQkP�R/X	R�I�X-E,FmJMR_gt��FKG,P�F;NWI%CtNWIKJLR"P�F;UWQ(GyJLV
vMR�E+q�V4A�o�JLV4A'X	R�I�X	QOG,QS[bI�oD�nN�IKJLR�X�R2I�ASVsV�XmN_q>N�A�V	X	QS[bI¯P�FTRtJOE,VKGYq^N�X	uWVKGYE,F	vMF�E,F	I�X	Q�VtG�~hNbµhJLV�CtN�FKGMJLVKG,o
JMQSF	I�P�F�V±E,F	vMR�En�HV�EBA(V�F4vMQ�XHV	X	Q(V�PWF^A�V>P�F	q RbIbGMJME,V	X	QS[�I_gteBR�CWF^X	QSF�ELE,V>FKGMJLV^ASQ�GMJLV^PWF;E,F	vnF�E1F4I`X	Q(VHG�X	R�I�N�I�V
UtN�F	AdJLV;V9x:EyNWI`R6g

*��HÏ�Ú(ÚOÐ,Õ,Í|Ì-Ï-Ø Ì-Ð���Í|Ï�Ø�Ö|Ï-Ø�Ö|Ö|Ò�ß�Û�(-Ò,ÑF
hÒ,�	Ö|ÏNA`Þ�ÒÀØ�;jÌ�Í ?yÏ Ø � Ò�ß�Í|Ü-Ï>Ì-Ð�1�Ú � Ñ	Ïe% � Ð=Ó�Ï�Ú�Ø � ? � ØÙÎkÏ#? � Í|Õ,Í|Ï>ÖàÐÕ,Ï�Ñ	Ì-Ð,Ñ	Ò��	ÒÀÝmÕ,Ï�Ñ�Õ � Þ-Ò�Õ+Ò � ØOÒ�ØOÐ6ÚOÐnÎSÍ¹ÚOÛ�Ò��6ÚOÒ,Ñ	Ï��	ÖàÐ�Ý-Õ+Í � Ì�ÒcÌ�ÐnÑ�Ö|ÒI�DÒ�Ö¹Í|Ò�3_Ô,ÖdÎàÍ|Õ,Ò�Ý,Þ�Ð,Ñ�Î|ÚOÐjÖ|Ï-ØbÚOÐ��Ð,ÚOÍ|Ì�Ï-Ø �	Ï-Ø�% � ÐÀØÞ�ÓHÐ��	ÒÀØ�Õ,Ï-ØX � Ñ	Ì-Û�Ö|Ò�4�Ð,Ö|Í|Ü-Í|Û�Ñ�Þ�Õ,Ò�ØOÒ�% � Ð�+	Ï,Þ>�	Í	�HÐDÕ,Ï�Ñ:Ø � Ñ	Ï�ß>�	ÚOÐ�â�*�% � ;-Ó � ÐcØbÖdÖàÐ+Ü-Û 
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x'QSF	I/qYQ�E1V	P�RbojFKGyJLF V�AkF�\WVmJLR�X-R2IHJME,V>ASV�qYV	A�F	P�Q(X�F4I`X	Q(VYV�CWV�E,F�X	F>CWR2E;GyN X-R2IHJLF�I�QSP�RWoDX	R�q R�NWIWV
P�Q|\�E,FKG,QS[WI%CWR�E,rKN�F	o º È ¾�«�©t¾�« F	I�F4Aju�R�E,Q|�HR�IKJLF>P�F>FtGLCWF4E1V>P�F	A6A�FHXmJ�R2E�P�F;NWI%C�E,[�ASR�\WR/ASR]FKG,F	I�X	Q�V	AjF`G�A�V
C�E,FKG1F�IKJLV�X4Qk[bIYP�F^ASV�R`a`E,V±C�E1R2ASR�\WV	P�V±~YI`R�NWI�V;E,F	vyA�F�µWQO[�I"G,Rta�E,F=NWI>JLF�q V�rKN�F^I�R>JMQ(F	I`F±IWV	P�V�rKN�F=UWF�E
X	R�I�A�V%Rta�E,Vhg�	Ä�KG�Vm¡�I�o�F	A�vOE�V-\bqYF	IKJLRTrKN�F%X�R2IWGyJMQdJONW~WFYFKGyJLFYV4A�F�\WV�JLR v(N�I�X	QSRWI�V"vMR2E,q V	A(qYF	IKJLFYX	Rbq R
NWI�V�P�QS\�E,FtG,QS[�I]Ã=F	A^C�E1[bASR�\WRÁG,F�V�a�E,Fs~�G,F�X	Q�F�EnE,V�XHR�I�AkV`G�X4QSE,X�N_IWGyJLV�I`X4Q�VtG]P�F�E,F	P�V	X�X4Qk[bI¯P�F�ASR6G
¨W©�ª(«�ª(©�¬��«�©t®zº�É>©t¾À©t®�©�® ÃsF	A¯A|NW\WV�E�P�R�I�P�F v(N�F�E1R2I FKG1X�E,QdJLR0GÁ¢yC�E,Q�qYF�E1V�CWV�EyJLFÆP�F	A�JLF�µtJLR�¤{~ A�V
C�E,FKG1F�IKJLV�X4Qk[bI]P�F%GyN VmN�JMR�E�¢�¡WAdJLQSqYV�CWV-EyJLF�¤�gt@BIKJME,F FKGOJMRbG:P�R_G�C�R�ASR_G;G,F F	I�XmN�F	IHJME,V F4AjP�QOG,XmNWE�G1R�X	R�IKJÙE,V
A�V »W¼H½k¾cº_¿4½�«(© g	eBV9UtN�F	AdJLV;V	A�JLF	q V;P�F±AkV`G·X4QàE,XmN�I_GyJLV�I`X4Q�VtG�P�F=E,F�P�V	X	X	QS[�I�G1F=uWV	X	F;F	I P�R_G�FmJLV�CWVHG�q F�E,X�FKP
V	A2N�G1R"P�F±CWV-A(V�a`E,VKGBP�F^X�R2I`FmµWQS[bI]ÃtC�E,QSqYF�E,R"F�AWC�E,R�ASR2\tN�Q(GMJLV'UhN�F4A|U�F�V�wWV�I>x:EyN�I�R"¢y³�a;aWR�EnE,F	X-QSP�R0GBP�F
� QSR_G;ASR_G;ASA�V	q [�wbV-I�i²V�aWASR�� � VKG,��P�Q �,RsGMNlV	q�QS\WRTP�F�x:EyNWI`R ��� �D¶���~ZAdN�F�\WR/UtN�F	A|U�F%V	A6JLF	q VYP�FKA
A|NW\WV�E�CWV�E,V;QSIKJMELRbPKN�X-Q|E�AkV=C�E,FKG,F	IHJLV	X	QS[bI P�F	AWVmN�JLRtE�¢y³�a�rKN_�nÈ �¼�® ASA�F�\W[ �Si�V�P�F	X	R�CWF�R �6¶�g

��R�IbG,Q�P�F�E,V	P�R�F-IÁGMN{J�RKJLV�ASQ(P�V�P�o>F	A^C�E,[WASR2\WR�P�Fse�R�C�F�CtN�FKGTG,F�FKGMJMEyN�XmJONWE,V�P�F�ASV�qYV	I�F�EcV
G,Q|\tN�Q�F4IHJLF Ã

JLF�q�V%�>ÃhF4AWAdNW\WV�E:ÃhF4A�CWV	QOG,Vn�cF;P�F;ASV;��V�EyJON��,V �
JLF�q�V=��ÃhF4AWv(N�I�P�V	P�R�E�P�F=ASV;°;E,V�I ��V�EyJON��,V;¢�wWV�I�x=EMN_IWR�¤ �
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JLF�q�V �]Ã2AkV^q>NWE+q>NWE,V�X4Qk[bIY¢nX	R�I�UhN�F	AdJLV^V	AbJLF	q V;�%~�V	ADvMQ�IWV	AbUhN�F	AdJLV�V	A2JLF	qYV"�=CWV�E,V�A�A�F�\WV-E�VHA
JLF�q V���¤ �

JLF�q�V���ÃhF4AWV�N�JMR�E�¢�i²V	P�F	X-R�CWF	Rt¤�g

��FKG,P�FlF	A=CtN�IKJLR¯P�F UWQ(GMJLVpE,F�JM[tEnQSX�Rbo;F�A�JLF	q V ��FHG%NWI�VlP2QS\�E,FKG,Qk[bI�rKN�Fsv(N�I�X	QSRWI�V�GcF-\t¡}FKA
C�E,RWX	F	PtQSq%Q�F	IKJLR�P�F�³ V	q>CbA�QSvnQ�XKV�X4Qk[bI{CWR�ETFmµ`CWV�I_G,QS[�I�¶��/~�VÄrKN�F�FKGyJLFÄV4AkF�\_V�JMR�F�I�X	R�IKJME1V�P�F�ASV
q>NWE,q^NWE,V	X	QS[bIÂF`GYNWI¯P�FKGcV�EnE1R2ASASR}P�F4A�P�QOG,XmNWE�G1R{VsCWV�EyJMQ|E]P�F�wWV�I�x:EyNWI`R6g�@�IÄASVpJnQàCWRbASR�\��(V�P�F�ASVtG
P�Q|\�E,FKG,QSRWI�FtGZF`GMJLVmaWA�F	X	Q�P�V�CWR�E�´'V	I�P�V¯wWV�a�En~��,o�FKGyJLF�V	ASF�\WVmJLR{CWF�EOJLF�I`F	X	F�V	A^JLQ|CWR�rKN�F�ASA�V	q%V�³ ASV
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P��	q R�I_GyJME,V�JMQSR�I>\W�	I���E,V	ASQOGcV	IKJLF;FmJjF-q>CbuWV�JMQSrKN�FhgK¶��
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a G,�So F	A"wWV4I¯x:EyN_I`R�P�FÄ�·Q|EcG,R�X	R2I`RbX�F�F�A V	q R�E,o�AkV`GZ\bAkR2E,QSVKGTqYQ(ASQdJ1V�E,FKG1o�ASR_GTvMV�UWR�E,FKG1o�A�V
P�FKGL\�E,V	X	Q�V	obF	AWFmµWQ�A(QSRWoWF4AWP�FHGcF4Ih\WV	��R�~�V	X	V�a2V=CWR2E�JMR�q V	E�F�Abu`��aWQdJLR6g�@:G,X-EnQ|a�F9�DAkR2E,F	I`X	F9x'���HQ(V�J�Ã

3_Ï�Ñ<�Ï�ÚOß�Ð��	Ò�Ò��	Ò�Ñ=5�Ò,Ñ-Ì�Ï Ð,Ñ]Ø � ÎàÚ(ÒnÞ	Ð,ÕnÎ�Ï�ÚOÍ|Ò�Ì�ÚOÒ+ß*BnÎSÍ|Õ,ÒcÝ�10Ú � Ñ	ÏYØ�Ð�Ì�Ò�Õ � Ð,Ñ�ÎàÒ>Ì�Ð8% � Ð�Ð,Ö�Ò+ß�Ï�ÚMÝ_Ö|Ò�Ü�ÖàÏ�Ú(Í|Òß�Í|Ö¹ÍdÎàÒ+ÚÙÝ6Ö|Ï-Ø#+	Ï�Ñ�Ï�ÚOÐ�Ø�Þ%Ö|Ò ØOÒ��	ÍàÌ � Ú�;¹Ò^Ñ�Ï%ØOÏ�Ñ%ß*BÀØ % � Ð^Í|Ö � Ø�Í|Ï�Ñ-ÐcØ1â�3 � Ò,Ñ	Ì-Ï Ò1Ó�Ò,ÚOÐ,Õ+Ð;Ó�Ï�Ú Ó-ÚOÍ¹ß�ÐnÚOÒ��	Ð'5ÀÝ_Ñ	Ï-ØÐ,Ñ�ÎSÐLÚOÒ+ß�Ï-ØDÌ-Ð#% � Ð�ÖàÖ|Ð��	Ò=ØOÐ,ÍSØDÒ���Ï-ØDÕ+Ï�Ú(ÎkÐ ?MÒ�Ñ�Ì�Ï:Ò�Ë��	ÒcÑ�Ì�ÚOÒ�â�
hÏ�Ú�% � Ð,ÚOÐnÚDÒ�ÎSÏ�Ì�Ò�Õ,Ï-Ø(ÎSÒ�Õ+ÒÀØ�Ò,ÚMØOÐ�Õ,Ï�Ñ^Ð,Ö|ÖàÒ�ÝKÎàÍ|Ð,Ñ	Ð% � Ð;Ò��ÚOÏ�Ñ�Î|Ò,Ú�ÖàÒ;ÍdÚOÒ�Ì�Ð�Ø � Ó	ÒcÌ�ÚOÐcÝ�% � Í|Ð,Ñ Ò�Õ,Ò��	Ò;Ó�Ï�Ú�ß�Ò�ÖàÌ�Ð,Õ,ÍdÚOÖ¹ÐcÝ_Ì�ÐcØ�+	Ð,ÚOÐ+Ì-Ò,Ú(Ö|Ð:Þ Ð�Õ�+	Ò,ÚOÖ|Ð;Ì-Ð�Ø � Õ,Ò�ØOÒ�â : Ò+ÑÓ�ÚOÏ�Ñ�ÎkÏ�Õ,Ï�ß�Ï�ØOÐDÐ,Ñ	Õ � Ð,Ñ�Î|ÚOÒjÌ�ÐcØ(Ó	Ï-ØOÐ�;|Ì-Ï�Ì-Ð6ÎSÏ�Ì�Ï-Ø_Ø � Ø)�	Í|Ð,Ñ	ÐcØMÝE1�Ú � Ñ	Ï�ÐcØbÒ��	Ò,Ñ	Ì-Ï�Ñ�Ò�Ì-Ï·Ó�Ï�ÚtÎSÏ�Ì-Ï-Ø_Ø � ØbÒcß�Í|Ü-Ï-ØyÝ�ÞÓ�Ï�ÚbË��	Ò+Ñ�Ì�Ú(Ò�Ý=% � Ð�Ø�Ð�Õ,ÒÀØ�Ò�Õ,Ï�Ñ=Ð,ÖtÕcÏ�Ñ	Ì�Ð�
hÚOÛ-Ø(Ó	Ð,ÚOÏ	â $ BÀØ2ÎSÒ,ÚOÌ�ÐjÐ,ÖKÓ�ÚOÏ�ÎSÒ,Ü�Ï�Ñ	ÍkØ�ÎSÒ�Ï���ÎkÍ|Ð,Ñ	ÐDÓ	Ï�Ú0Ø � �	Ò�ÖàÐnÑ�ÎC;|Ò�ÐLÑ=Ö¹ÒÜ � Ð,Ú�Ú(Ò�Ð,Ö�(Ò,�	Ï�ÚbÌ-Ð,ÖHÐ+ß�Ó�ÐnÚ(ÒcÌ�Ï�Ú�Ì-Ð *�ÖàÐ+ß�Ò,Ñ-ÍdÒ-â'
hÐ,ÚOÏ�Ñ�Ò6Ó�ÐcØ�Ò,ÚWÌ�ÐjØ � ØWÖ|Ð,Ò�Ö ÎSÒ�Ì-Ý�Õ,ÒcÐ6Ú�B+Ó-Í|Ì-Ò,ß�Ð+Ñ�ÎSÐjÐ+ÑBÌ�ÐcØOÜ�ÚOÒ�Õ,ÍdÒjÞÎSÍàÐnÑ	Ð#% � ÐBÐ+×-Í|Ö¹Í|Ò,ÚMØ�Ð�â=
tÏ�Ú��ÍdÑ�ÝtÕ,Ï�ß9Ï'Ø�ÒcÕ,Ð+ÚOÌ-Ï�ÎSÐ�Ð,Ñ;Ó-Ò,Ú�;SØOÝKÖ|ÖàÐ+Ü-Ò�Ò�ØOÐ,Ú � Ñ-Ò�Ò � ÎkÏ�ÚOÍdÌ-Ò�Ì:Ð+Ñ=ÎkÐ+Ï�ÖàÏ�Ü<;|Ò�Þ;ÚOÐ,Õ,Í	�	Ð�Ö|Ï�Ø+	ÏcÑ	Ï�ÚOÐcØ=Ì�Ð�Ö|Ò Ò�ÖdÎàÒYØ�Ï�Õ,Í|Ð,Ì-Ò�ÌHâK
tÐ,ÚOÏYÐ+Ñ]Ö|Ò Õ � ß>�	ÚOÐ>Ì-Ð Ø � Ü�ÖSÏ�ÚOÍ|Ò Õ,Ï�Ñ	Ï�Õ,Ð � Ñ���ÖdÎSÍ¹ß�Ï%Ì-ÐcØyÐ,Ñ	Ü�Ò��	Ï-ÝDÐ,Ö�ß#B�ØÍ|ß�Ó�Ï�Ú�ÎSÒ,Ñ�ÎSÐ;Ì-Ð=ÎSÏ�Ì�Ï-Ønâ�ËWÑ�ÎSÏcÑ	Õ,Ð�Ø�Ì-Ð,Õ+ÍàÌ�Ð;Ö|ÖàÐ �	ÒcÚ � Ñ-Ò��	Í|Ì-Ò;Ì-Í��Ð+Ú�Ð,Ñ�ÎSÐcÝ � Ñ	Ò*�	Í|Ì-Ò�Ì�Ð�ØOÍdÖàÐ+Ñ�Õ+ÍàÏ;Þ�Ó�Ð,Ñ	ÍdÎSÐLÑ	Õ,Í|ÒcÝbÞ � Ñ	Ì�Ò,Ú�Ö¹Ò �DÚ�Ì�Ð,Ñ�Ì-Ð�Ö|Ï-ØK3_Ò,Ú(Î � ?yÏ-ØLÊ 7yâ

eBV�X�R2I`X4A|NjG,QS[bI�GcF Q�q CWR2I`F Ã�F	A�CWF�E�G,R�I�Vn�cFTP�F���Q|E�G1R�~si²V	P�F	X�R2CWF	RpJMQkF4IWF	IÇX	VtG,Q=A�V�q%QOG,q"V
JME,Vm~`F	X�JLR2EnQkV�UWQdJLV	AjÃ6F	ITF	A�C�E,QSq%F-E;VHXmJMRWo�F�ABwbV	I/x:EyNWI`RTP�F%��Q|EcG,RTV	q V	o�F	ITF	A�G,F�\tN�I�P�RsG,Q|EnU�F�~ F	I�FHA
JLF�E,X�F�E>V�XÀJ�RsC�E,FÀJLF-I�P�F/qYQ(F	IHJME,VKG�rKN�F/P�F"i�V�P�F	X	R�CWF	RpeBR2CWF]FKG1X�E,Qka�FlÃ·³teBA�F�\W[�P�FKG1F4Ih\WV	��V	P�R�P�F/A�VtG
X	R�E�JLFHG,oK~�P�F^GyN�GDJME,FHG�F�I�F	qYQ�\WR_G,o_G,F-EyUWQ|E,oWV	q V�E�~>C�E,F�JLF�I�P�F�E�¶�g

	��KG"V�¡_I]Ã�F�I�A�VlX	Rbq F	P�Q�VsP�Fl��Q|E�G1Rbo>wWV�I�x:EyNWI�R¯¢nX	R�q R�i²V	P�F	X	R�CWF-R2¤�FKG�UW�kXmJnQSqYVsP�FsA�V
q>NWE,q^NWE,V	X	QS[bI�gb@�IZF	A�C�E,Q(qYF�E;V�XmJLR�o�F�IZF4vMF�XmJLRbo_@�U2V�IWPtE,V�~`V%I�RTrKN�QSF�E,FYX	VKGcV�EcG,F%X�R2I"x:EyN_I`R�CWRtE,rKN�F
ASR_GBP�F4qY�tG�CWF�E�G1R2I`V1�cFtGB¢�ijE,[_GnCWF�ELRboMa=JLVm¡WvMV	ASR2¤BASV^u�V	IYXHR2IHUWF	I�X	Q�P�R"P�F�rKN�F'x:EyNWI`R/G,F^u`V±CWR�E�JLV�P�R�qYVKA
X	R�I�F	ASA�Vtg�9�F	ITF	A�V	X�JLR /,/no6x:EyNWI`RpFHG;X	V	A|N�q�IWQ�V	P�R�CWR2E'PtR_G=CWF-E�G,R�I�Vn�,FtG,o 	�Q�A�V�E,P�R ~]f�Q�G1R2E1V%rKN�F%A�R
P�FKG1V	X�E,F	P�QdJLV	I V�IHJLF;F	At@�q>CWF�E,V�P�R2E�g

9 vMQ�IWV	A�q%F	IHJLF	o=X	V�a2F�G,F	�`V4A�V�E>N�IWVsGcF4qYFn�cV	It�HVsqY�KG]F-IKJME,FTASR0GYP�R_G>JLFmµhJLR0G:Ã·~2VpQSIWP�Q(rKN��lFKA
G,QSA�F4IWX	QSRZP�F�ASVtG:v(N�F4IHJLFKG;G,Rta�E1F�ASR_G=q�R`JMQ|UWR_G:rKN�F>C�E,RtUWRWX	V�ELR2I]ASV P�V	q�IWV�X4Qk[bI]P�F	ADV	qYQ�\WRZP�F�x:EyNWI`R��
~WVsQSIWP�QSrKN0� JLV�q>aWQ��	I�rKN�F�eBR2CWFT³�QSItU2F4IHJLVmaWV;¶�ASVtG�X	VmN�G1VKG"P�FlP2Q�X	u�VlX	R�I�P�F	I�V	X	QS[WI�o;V�G1Vma�F�EY³�A�V
G,RtaWF-EyaWQ�V	obUWV	I�V�\WASR�E,Q(V;~"X�RbP�QSX	Q�V�������~YF	A�V�aWRbq QSIWV�aWAOF;CWF	X	V	P�R"P�F^AkV^A�F4Ih\tN�V=¶���CtN�FKG=G1F^P�V�F	A�X	VtG,R
rKN�F	o_F-I%A�V^X�Rbq F	P�Q�V^P�F���Q|E�G,RWo_F�A0V4q QS\WR"P�F=x=EMN_I`R%u�V�G,QSP�R"X�R2I`P�F4I`V	P�R"V�IHJLF^F	A�JME+Q|ahN_I`V4A0P2Q|UWQSI�R%CWR�E
u�V�a2F�E>X�Rbq FmJLQSP�R�F	A�CWF�XKV�P�R�P�F�U2V4I`V�\WASR2E,Q�V]P�F�aWQ�P�R�V%NWIlF�µ�X�FKG,R�P�F"CWV	A(V�a`E,V ÃD³^eBV�CWF-E,P2Q�X	QS[bIlP�F
� QS[�I%vON�F=N_I`V^F�µWXHFKG,Q|U�V�X	R�I�vnQ�V	It�HV�F	I/GMN"C�E,R�C�Q�V±UWQ|EyJON�P�o_rKN�F�F�IYF	A�q RbqYF	IKJLR"P�F;q R2ELQ|E,o6G1F'JME,V�PKN	�,R
CWR�E6NWI�V;P�FHG,X	V�E1P�V;P�F	X	A(V-E,V	X	QS[bI oWFKG�P�F�X�Q|E�CWR�EDNWI VmatN�GcR P�F=CWV�AkV�a`E,V;¶�¸�c�g

4 ��1_ËM4 : � ��Ï·Ó�Í|Ð,ÑHØOÏW% � ÐjÖdÒ����������	��
�% � ÐDÒcÖ � � ÐLÚ � �#+	ÒjÌ�ÐLÚ(ÚOÍ	�	ÒcÌ�ÏÞ�������������ÒDÖàÒD+�ÍdÓ	Ï�Õ,ÚOÐcØ�;|ÒcÝ
Ò���Í|Û�Ñ#+-ÒDÕ,Ï�Ñ	Ì-Ð,Ñ�ÒcÌ�Ï*A
Ó	Ï�Ú�% � ÐjÕ � Ò,Ñ	Ì-Ï�ß�Ï�Ú(Í¹ÚJ% � ÍSØOÏÌ�Í ?MÏ-Ý�Ö|Ï�Õ,Ï�Þ�ÎkÐ+ß�Ð,ÚOÒ,ÚOÍ|Ï-Ý
ßNBÀØX% � ÐD+ � ß9Í¹Ö|Ì-ÐcÝ�? � Ø(ÎSÏ�Þ�Õ � Ð,ÚOÌ�Ï��dW��ÏW% � Í|ÐnÚOÏ>% � ÐDÐnÑ�ÐcØ(ÎSÐ6Ó-ÒÀØ�Ï-ÝØ�Ð,Ü��	Ñ:Ø � ß9ÍkØ�Ð,Ú(ÍàÕ+Ï�ÚOÌ-Í¹Òß9Ð ? � 5�Ü � ÐD��ÍàÏ-ØyÝmÓ�Ï�Ú�% � ÐDÒ�Ü � Ò,ÚOÌ�Ï% � Ð6Ó�Ï�Ú�Ú(Í|Ü-Ï�ÚWÌ-Ð)? � Ø(Î|ÍàÕ+ÍàÒß9ÐjÌ�ÔjÐ,Ö�3_Í|Ð,Ö|ÏW% � ÐD+-Ò,Ñ�Ü-Ò+Ñ-Ò�Ì-Ïß9ÍkØ)�	ÍdÚSÎ � Ì�ÐcØtÞ�Ó�Ò�Õ,Í|Ð,Ñ	Õ,Í|Ò�â�jÞ#% � Í|Ð,Ñ#�;àÒDÌ-Ð�Ø�;�ÎSÒ,ÑmÎkÏ-Ý% � Ð6Ó�Ï�Ú_Ø(Ò,Ñ�ÎkÏ�ØOÐ�Ò��	Ð,ÚOÍ|Ü � Ò�ÝÕ+Ï�Ñ�Ì�Ð,Ñ	Ò,ÚMØOÐ6Ñ�Ï�ÐcØ�ß9ÍàÖdÒcÜ�ÚOÏ	â"gL�"�tâ  ��� �  v�E� i

wWQ���Q|E�G1R�QSItU�F	IKJLV�F	ASF	qYF	IKJLR_G rKN�F	o�V�A�CWV�E,F�X	F�E,o�I�R�FtGyJL��IlC�E,FKG1F4IHJLFKG F	I�A�VtG v(N�F	IHJLFKG>~ÇrKN�F
UtN�F	A|U�F	I]V F4IWX�R2IHJME,V�E�G1F�F-I]F4A�C�E,[WASR2\WRZP�F�e·R2CWF>I`RpG,F�E1��u�QSCW[tJLFKGnQOG:QSItU�F�E,R_G,��q Q�ADUWF�E:F	I/A�V X	Rbq�F	P2Q�V
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P�F ��Q|E�G1R�N�I�V�³ vON�F	IKJLF=¶]P�F	ADC�E,[WASR2\WRZP�F�eBR�CWF F�IZPbR_G:VKGnCWF�XmJLR0G:FHG,F	I�X	Q�V	A(FHG=CWR�E=ASR�qYF	I�R_G ¸ � ÃbCWRtE
NWI�V"C�V�EyJLF]X	R2IlASV]V`G1RbX	QSV�X4Qk[bIlF4IHJME,F]F4A'wbV	I�x:EyN�I�R�P�F]��Q|E�G1RÇ~�GyNÇC�E,R�C�Q(V"aWQSR2\�E1V4vM��V/¢�G1F4qYFn�cV	It�HVtG
F�IHJME,F�AkV`G±P�R0G;aWQSR�\�E,V	vy��VtGn¤;CWV-E,V�vMQ�XHX4QkRbI�V	A(QS�HV-E+A�V"F	IlF	A�CWF�EcG,R�IWV1�cF"P�F�i²V	PWF	X	R�CWF	RWo²~ZCWR2E�RKJME1V%CWV�E�JLF
X	R�I>NWI�V;E,F	XmNWCWF�E1V	X	QS[bIYP�F	A2JLF	q V�P�F^A�V'U�V	I`V�\bAkR2E,QSV�P�F	A�V	q�QS\WR"P�F=x:EyNWI�R%CWV�E1V^P�FKG1V�EnELR2ASA�V�E,ASR%~]G,Rta�E,F
JMRWPtR P�FKGMUWQ�V�E,ASR�u`V	X	Q(V9N�I�V;X-E+Q¹JnQSXHV;P�F;ASV;q V	A(FHP�Q�X	F	I�X	Q�Vtg

�����

��R�I�X	AdNW~WF	IWP�R�ÃDF-ITFKGyJLF%C�EL[�ASR2\WR�oDeBR�CWF%Q�ItU2F	IKJLV"ASV�vMQS\tNWE,V"P�F�N�IsGyNWCtN�FKGMJLRsVmNhJMR�Eno�°�Vma�E,QSFHA
i²V	P�F	X	R�CWF	R�o�V�A�rKN�F>u`V	X	F>��V�EyJON��,R�gteBV>F	ASF	X	X	QS[bI�P�F>FKGnJLV>�;E,P�F�IYE,F�ASQS\bQkR0GcV>v(N�I�P�V	P�V>F	I�F4A�G,Q�A(F	IWX	QSR/A�F
CWF�E,q QdJLF�V'eBR�CWF^FHG,X�E,Q|aWQSE·N�I�V;C�E,FKG1F4IHJLV	X	QS[�I%PWF^ASV��9V-EyJON-�,V�rKN�F±UWV�V^P�FtG,ASQS�hV�E�G,F�u�V	X	Q�V'N�IYV	A(F-\WVmJLR"F�I
X	R�IKJME,V�P�F^A�V »W¼H½k¾cº_¿4½�«(© o_\�E,V�X4QkV`G V±N�I�GyN�JLQ�AjqYV4I`Fn�,R/IWR�G,[�ASR/P�F>ASV>u�QOGyJLR�EnQSV>~]P�F>A�V�A�F�~WF	I�P�V�P�F�wWV	I
x:EyNWI�R�G,QSI�R%JLV�q>aWQ��4I�P�F	A�P2QOGcXmNWEcG,R�ÃWV�C�Rt~`�	I�P�R_G,F>F	I%NWI"F-CbQOG,RWP�QSR/P�F>ASV^UWQSPWV>P�F	A�G,V	IKJLR�obe·R2CWF^u`V	X	F
NWI�VTu�V�aWQ(A�Q�P�R0G1VpP�F	q R_GyJME1V	X	QS[2I�F	I�A�VsrKN�F�C�E,FmJLF�I`P�Fpq R_GyJME1V�EYrKN�FpF	A�G,Q�A�F	IWX	QSR�QSq�CtN0FKGMJLR�C�R�E]wbV-I
x:EyNWI�R"F-I"A(V���V�EyJON��,V�G1F^P�F�aWF�V4A0rKN�F�GyN�V4qYQS\WR"X	R2q�F�JMQk[�NWI�CWFHX	V�P�R"P�F^ASV>A�F4Ih\tN�VtgKi²F�E,R"V;CWV�EOJMQ|EBPbF
FKGMJLV�Fmµ�C�E1FKG,QS[bI ¢1³�CWF	X	V	P�R�P�F�ASV�A(F	Ih\tN�V=¶t¤,o>\�E,V	X	Q�VtGTV�N�I�V-EyJMQSvnQ�X4QkRÁE,F�JM[�EnQSX	RWo^UWV�V�P�FHGnUWQ(V-ETF	A
P�Q(GcXmNWE�G1R�u�V�X4Q�V�N�I�V�X�E,�dJLQSXHV�P�F�ASV »W¼H½�¾�ºW¿4½�«(© rKN�F	o�G,Q"aWQ(F	I£V-CWV�E,F	X	F�vMR�E+qYV	ASqYF4IHJLF�X	Rbq RzNWI�V
P�Q|\�E,FKG,QS[WI�oDFHG:F4I"E1F	V	A(Q�P�V	P�F	A�X�F4IHJMEnRZP�F�AjP2QOGcXmNWE�G1Rbo�C�R�E;GyNlGnQdJON�V	X	QS[WI]F4I]F	A²FKGnC�V	X	QSR�JLFmµhJON�V	ASo6CWR�E;GyN
FmµhJLF�I_G,QS[bI�~TCWR�E>GyNlQSq CWR2EyJLV-I�X	QSVtg_e�Fn�,R_G�P�F/GcF�E=NWIlP�FKG,ASQS��vMR�EyJONWQdJLR�o�FKGyJLV%³�PtQ|\�E,FKG,QS[WI�¶ZC�E,F�CWV�E,V"~
P�FmJLF�ELq�QSIWV A(V A�F	XmJONWE,V P�F�A�V>UWQ(P�V P�F °�V�a`E,Q(F	A�i�V�P�FKX�R2CWF	R]q V�E,X	V�PbV^JLV	q>aWQ(�	I"CWR�E�A(V »W¼H½|¾�ºW¿H½S«(© g�- I�V
aWQSR�\�E,V	vy��V�rKN�F�o>V	P�F	qY�KG,o%G,F�CWV�E,F�X	F�q^N�X	u`R�V�ASV�PbF	A>qYQ�G,q�R eBR�CWF	o>P�FsNWI�eBR�CWF�rKN�F�o>V�CWF	I�VtG
P�Q(G,vyE1V��HV	P�RWo_E,F�A�VmJLV�GMN]C�E,R2C�QkV�UWQ�P�V^~�G1R`a`E,F±JLRWPtR]Fmµ�C�E1FKG,V�GMN]C�E,R�CbQSV�V4qYV�EL\tNWE,V^CWV�E,V�X	R2I"AkR0G rKN�F�A�F
QSIbvLV	qYV�E,R�I_g_wWF�X	R2ItUWQ�F�EMJLF^VKG,�0FKGyJLF;C�E,[�ASR2\WR"F-I�N�I�U�F-E,P�V	P�F�E,R"V-A(F-\WVmJLR�È ¾�© »W©tÉ>© q^NW~YE,F�UWF	A�V	P�R�E�P�F
A�V%FtG,X-E+Q¹JONWE,V%P�F>eBR2CWFtgJ-�I�VYFKG,X-E+Q¹JONWE,V%X	V-E,V	XmJLF�ELQ��4V	P�V%CWR2E'F�A�P�FHG,A(QS�"¢+G1F	q%�	IHJnQSX�R ~lG,Q�IHJL�	XmJLQSX	R�¤9~]CWR�E
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