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@BA�C�DFE>G�H$G�IJA�KML�NPO-E�G>Q�CE�LRA�OTS)NJQ	UWVYXWZ-IJ[�ZF\]E�S0Q�Q	U^IPK(G>Q�C_LRA�K-KTQ	LRG�IJA�K`KTQ�G]a�A�C�DFEbA$c0Q�CdHeLRA�E�Gf\gQRc0Q	LRG�IJh�Q
H�K-UiE�L�H�NPH$V)NJQjH�NJG>Q�CK-H$G�IJh�QdG>ABk#A�KTA�NlIJG�Z-IPLmE�OTS?Q�CLRA�k#SnO-G>Q�CE�o�pqKiLRA�KrG>CH�E>G#G>AsE�OTS?Q�CLRA�k'SnOTG>Q�CEtH�K-U
SnH$CH�NlNJQ	N?k'H�LZ-IlKTQ	E�u-L�NPO-E�G>Q�C�Q	Uja�A�C�DYE�G�H$G�IJA�K-E<C�Q	NPXmA�KvE�G�H�K-U-H$CU-IPw�Q	UjLRA�k'kxOnK-IPL�H$G�IJA�KvZnH$CUTa%H$C�Q�H�K-U
LRA�k'ktO-K-IPL�H$G�IPA�KBS-C�A�G>AFLRA�NPE�UTQ�h�Q	NPA�S0Q	Uzy{A�C|NJAFL�H�N}\]H$C�Q	H~KTQ�G]a�A�C�DFE|H�K-UsK-A�G�y�A�C�S)H$CH�NPNJQ	N�LRA�k#S)OTG�IPKT[To
� EbLRA�k�kxO-KnIPL�H$G�IJA�K`Z-H$CUTa%H$C�QzIPE�[�Q�G>G�IlKT[iy{H�E>G>Q�CjH�K-U�y�H�E>G>Q�C	u%G�ZTQzLRA�k'kxOnK-IPL�H$G�IJA�K`S?Q�C�y{A�Ck'H�K-LRQ
IPExKTA�a�NPIPk�IJG>Q	UBVYXBG�ZTQmSnC�AYLRQ	EE�IPKT[vA�h�Q�CZTQ	H�U�A�y�G�ZTQmA�S?Q�CH$G�IPKT[�E>XYE�G>Q	k�H�KnUsG�ZTQbS-C�A�G>AFLRA�N�E�G�H�L�D0u
CH$G�ZTQ�C&G�Z-H�K#G�ZTQ�K-Q�G]a�A�C�D#IJG�E>Q	NJyqo���ZrOnE�u�O-E>Q�CE�a8ZTA�OTS-[�CH�U-Q<y�C�A�k�Q�G�Z-Q�CKTQ�G�G>ATu�Q�o�[ToJu � ����u�y{H�IlNJQ	U6G>A
H�LZnIJh�Q�H�K#H$S-SnNPIlL�H$G�IJA�K6E>S?Q�Q	U-OTS6LRA�k#SnH$CH$VnNPQ�G>A�G�Z-Q%Ilk#S-C�A�h�Q	k#Q	K(G�A�y)G�ZTQ<CH�aWLRA�k'kxOnK-IPL�H$G�IJA�K6S?Q�C>\
y{A�Ck'H�K-LRQ�oT��ZTQ�S?Q	H$D'VnH�K-U-a�IPUTG�Z'IlKmZ-IP[�ZF\]E>S?Q�Q	UmK-Q�G]a�A�C�DYE<IlE&A�y{G>Q	KjH�LZ-IPQ�h�Q	UdA�K-NJX'a�IPG�Z�QR�FG>C�Q	k#Q	NJX
NPH$C�[�Q<k#Q	EE�H$[�Q�E�IJw�Q	E	u$H�KnU6G�ZTQ�C�Q�IPE�KTA�IPk#SnC�A�h�Q	k#Q	KrG�H$G�H�NPNYa�ZTQ	K#LRA�k�kxO-KnIPL�H$G�IJA�K#IPE�VnH�E>Q	U6A�K#Ek'H�NPN
k#Q	E�EH$[�Q	E�oT���TLZ-H�KT[�IlKT[tEk'H�NPNnk'Q	E�E�H$[�Q	E�u-ZTA�a�Q�h�Q�C�uFIlE�HxD�Q�XmIPEE�OTQ8IlK�SnH$C_H�NPNJQ	NnLRA�k'SnOTG�IPKT[To � K-A�G�ZTQ�C
KTQ�G a�A�C�Dr\gC�Q	NPH$G>Q	U�S-CA�VnNJQ	k�IPE�G�ZTQxEL�H�NPH$VnIPNPIPG]XdA�y�G�ZTQxK-Q�G]a�A�C�D)o � G]XYSnIPL�H�N��F�����8\]NPIJD�QxSnH$CH�NPNJQ	N�S-C�A$\
[�CH�k�LRA�K-E�IlE>G�E�A�y�HmE>Q	�YOTQ	K-LRQtA�y&LRA�k#S)OTG�IPKT[�H�KnU�LRA�k'ktO-K-IlL�H$G�IPKT[�S)Z-H�E>Q	E�o � E�HbLRA�K-E>Q	�YOTQ	K-LRQ�u2H�NPN
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KTAFUTQ	E<Q	IJG�Z-Q�C�LRA�k#SnOTG>Q�u0KTA�G�O-EIPKT[#H�K(XjKTQ�G a�A�CD)u)A�C�QR�TLZ-H�KT[�QtU-H$G�HFun[�Q	K-Q�CH$G�IPKT['V)OTCE>G XmG>CH$ÍmL�A�K
G�ZTQ�KTQ�G a�A�CD)o-Î%OTCE�G�G>C_H$Í�L�IPKjÏ ��Ð G>A�S?A�NJA�[�IPQ	E�E�Z-H$CIlKT[tH6S)Z(XFE�IPL�H�N?k#Q	U-IlO-kÒÑ{V)O-E%A�C�CIPK-[rÓ�C�Q	EO-NJG�E
IPKdHta�A�C_E>Gf\]L�H�E>Q�V?Q	Z-H�hYIJA�O-C�A�y G�ZTQ�KTQ�G]a�A�C�D0unL�H�O-E�IPK-[tZ-IP[�ZmNPH$G>Q	KnL�IJQ	E<H�K-UjNJA�a`G�Z-C�A�OT[�ZTSnO-G�orpfKdLRA�KF\
G>CH�E>G�u��~���ÔK-Q�G]a�A�C�DYEtO-E>QmZ-IJ[�ZTQ�C>\]UnIPk#Q	K-E�IPA�K-H�N�G>A�S0A�NPA�[�IJQ	E|E�OnLZ�H�Ex[�CIPUnE�A�CtZrXrS?Q�CL�O-V0Q	E	u0a8ZTQ�C�Q
VnH�K-U-a�IPUTG�Z6H�K-U6VnIlE>Q	LRG�IJA�KF\gVnH�KnUTa�IPUTG�ZtIPK-LRCQ	H�E>Q	E�a�IJG�Z6G�Z-Q�KrOnk|V?Q�C�A�y?LRA�K-KTQ	LRG>Q	U�K-AYUTQ	E	o���ZrOnE�u�G�ZTQ
LRCIJG�IlL�H�N?SnH$CH�k#Q�G>Q�CE�y�A�C8H'KTQ�G]a�A�C�Dda�Q	NPN}\]E�O-IPG>Q	Udy�A�C�S)H$CH�NPNJQ	N?LRA�k#SnO-G�H$G�IJA�K~H$C�Q

Õ NlH$G>Q	K-LRX�una�Z-Q	KdG>CH�K-E�k'IPG>G�IPKT[#E�k'H�NPN2k'Q	E�E�H$[�Q	E�u

Õ G�Z-C�A�OT[�ZTSnO-G�uTa�ZTQ	KdG>CH�K-Ek'IJG>G�IPKT[#NPH$C[�Q�k#Q	E�E�H$[�Q	E�u0H�K-U

Õ EL�H�NPH$VnIPNPIPG]X�uTa�ZTQ	KjIlK-LRC�Q	H�E�IPK-[tG�Z-Q|KrOnk|V?Q�C<A�y�LRA�k#SnOTG>Q|K-AYUTQ	E	o

pfKeH�U-UnIJG�IJA�KsG>AzG�ZTQ	E�QbZ-H$C_UTa�H$CQR\gC�Q	NPH$G>Q	UeSnH$CH�k#Q�G>Q�CE	u�G�Z-Qmy�O-K-LRG�IJA�KnH�N�V?Q	Z-H	hFIJA�OTCxA�y�G�ZTQdKTQ�G]a�A�C�D
E�ZTA�OnNPU|V?Q<H�k#Q	K-H$V)NJQ�G>A�k�IPK-IPk'H�N(S-C�A�G>AFLRA�NTE>G�H�L�DFE�o�pfK#LRA�KrG>CH�E>G�G>A�k#A�E>G�NJAFL�H�N}\]H$C�Q	H�K-Q�G]a�A�C�DYE	u(�~���
KTQ�G a�A�C�DFE�A$c?Q�C�C�Q	NPIPH$V)NJQ�U-H$G�H�G>C_H�K-E�k'IPEE�IJA�KtIPKxLRA�kxVnIPKnH$G�IJA�K6a�IJG�Z6Z-H$CU-a�H$C�QR\gV)H�E>Q	UtÖ-A�aWLRA�KrG>C�A�N¨o � E
H�LRA�K-E�Q	�rOTQ	KnLRQ�u(G>CH�U-IPG�IJA�K-H�NFS-C�A�G>AFLRA�N-y�O-K-LRG�IPA�K-H�NPIJG XtE�OnLZ'H�E&a�IPK-UTA�a<\gVnH�E>Q	U'Ö-A�a^LRA�KrG>C�A�N¨uYH�L�DFKTA�a8N}\
Q	UT[�Q	k#Q	KrG�A�y0SnH�L�D$H$[�Q	E�uYH�K-U#LZTQ	LDYEO-k×S-C�AFLRQ	E�E�IlKT[�L�H�K'V0Q%C�Q	UnO-LRQ	U6G>A|H�k'IPKnIPkxOnkØÑ{A�C�Q�h�Q	K'V0Q<NJQ�y{G
A�OTG_Ó_o�p y%G�ZTQbKTQ�G]a�A�C�DBy�OTC�G�ZTQ�Cx[�O-H$CH�KrG>Q�Q	E6IPKF\gA�CUTQ�CxUTQ	NPIJh�Q�C�XzA�y%SnH�LD�Q�G�E�u�G�ZTQ�y{CH$[�k#Q	KrG�H$G�IJA�KiH�K-U
Q�y{CH$[�k#Q	KrG�H$G�IJA�K�G�H�E>DjA�y�H'S-C�A�G>AFLRA�N�IlE�ktO-LZ�E�IPk#SnNPQ�C	uTV?Q	L�H�O-E>Q|IPKnLRA�k'IPKT[#SnH�LD�Q�G�E�UTAmKTA�G�Z-H	h�QxG>A
V?Q<C�Q	H$C�CH�K-[�Q	UmIPKrG>A�G�ZTQ8LRA�C�C�Q	LRG�E�Q	�rOTQ	KnLRQ�o(pfk#SnNJQ	k#Q	KrG�IPKT[�H�E�kxOnLZ'SnC�A�G>AYLRA�NJ\gC�Q	NPH$G>Q	U'y�O-K-LRG�IPA�K-H�NPIJG X
H�E�S?A�E�EIJVnNJQ�a�IJG�Z-IlK�G�ZTQxKTQ�G]a�A�C�DjIPKrG>Q�C�y{H�LRQ|C�Q	E�O-NJG�E<IlKjH'k'IPK-Ilk'H�N?H�K-UdQ�Í�L�IJQ	KrG�S-C�A�G>AFLRA�N¨o

��Z-Q�k#A�E>G�SnC�A�k'IPE�IlKT[dG>Q	LZ-K-Il�rOTQ�G>A�E>S?Q�Q	U�O-SsS-C�A�G>AFLRA�N�S-CAYLRQ	E�EIPKT[vIPE�G>A�k#A�h�QdIJG�A�O-G�A�y<G�ZTQ
A�S?Q�CH$G�IPKT['E�XYE>G>Q	kÙD�Q�CKTQ	N�IlK(G>A#G�ZTQxH�U-UTC�Q	E�E<E�SnH�LRQ�A�y�H'O-E>Q�C<SnC�AYLRQ	EE�o Ð Q�h�Q�C�G�ZTQ	NJQ	E�E	u-G�ZTQ�C�Q|H$CQ�G]a�A
U-IPEH�UTh´H�KrG�H$[�Q	E�O-E�IPK-[mH�ÚrÛ	ÜRÝ½Þ ßPÜRà�ÜRß«Þfá_â$ã6ã6ÚYänå�á_æ�ç�å�â�ä~H$S-S-C�A�H�L_Z2o?è�IPCE>G�u0G�ZTQtLRA�CC�Q	LRG�IPKrG>Q�CH�LRG�IJA�KzH�K-U
H�LRQ�CG�H�IPK^NJQ�h�Q	N�A�y�S-C�A�G>Q	LRG�IJA�K^V0Q�G a�Q�Q	K`LRA�k#S?Q�G�IJG�IPK-[sS-C�AFLRQ	E�E>Q	EmZ-H�E'G>AeV0Qvk�H�IPK(G�H�IlKTQ	U2o���Z-IlE'IPE
KTQ	LRQ	E�EH$C�X�u%V0Q	L�H�OnE>Q~G�ZTQ�A�S?Q�CH$G�IPKT[�E>XFE>G>Q	k:H�EmG�Z-Q�LRAYA�CU-IPKnH$G�IPKT[�IPKnE>G�H�K-LRQzIPE�KTAiNJA�KT[�Q�CbA�K`G�ZTQ
LRA�k'ktO-K-IPL�H$G�IPA�KéSnH$G�Z2o���ZnIPE6S-C�A�VnNPQ	kêIPE6Q	IJG�ZTQ�C�E�A�NJh�Q	UéVYXeC�Q	E�G>CIPLRG�IPKT[BG�Z-QvKTQ�G]a�A�C�DWH�L�LRQ	E�E�G>AeH
E�IPK-[�NJQvS-C�AFLRQ	E�E�u�A�CdVrXWIPk'SnNJQ	k#Q	KrG�IPKT[sk#Q	L_Z-H�K-IPEk'E�u&a8Z-IPLZ^Q	K-E�OTCQ~LRA�C�C�Q	LRGjIPKrG>Q�CL�H$G�IJA�K�V?Q�G]a�Q�Q	K
E>Q�h�Q�CH�N?SnC�AYLRQ	EE>Q	E�oT��ZTQ	E>Q�k#Q	L_Z-H�K-IPEk'E�C�Q	E�IPUTQ�IPKbH6E>A�y�G a�H$CQ|NPH	X�Q�C<V?Q�G a�Q�Q	KjG�Z-Q�K-Q�G]a�A�C�DmIPKrG>Q�C�y�H�LRQ
H�K-U�G�ZTQ#H$S-SnNlIPL�H$G�IJA�K�S-C�A�[�CH�kjo2��Z-Q6E�Q	LRA�K-UBLRCIJG�IPL�H�N�IPE�EOTQtIlE8G�Z-Q6U-Q	E�IJ[�K�A�y&G�ZTQ#O-E�Q�C�IlK(G>Q�C�y�H�LRQ6G>A
G�ZTQdKTQ�G]a�A�C�D0o&ë�y�G>Q	Keh�Q	K-UTA�C_ExE�O-S-S?A�C�G�S-C�A�SnCIJQ�G�H$C�X � ��pfEbÑ{Q�o�[ToJu ��� Ï�ì�y�A�C � ����u A�C'�~XrCIlLRA�kjíÁE
� ��p�y{A�C��~XrCIlKTQ�G_Ó�H�K-U�C�Q	E>Q	H$CL_Zb[�C�A�OTSnE&S-C�A�S?A�E>Q8K-A�h�Q	N)VnOTG&KTA�KnE>G�H�K-U-H$CUmLRA�k'ktO-K-IPL�H$G�IJA�Kmk#AFUTQ	NPE
Ñ{Q�o�[ToJu � LRG�IJh�Q��~Q	E�E�H$[�Q	E	u)A�C��vQ	k#A�CXj��H$S-S?Q	U�î�A�k�kxO-KnIPL�H$G�IJA�K)Ó_uTVnO-G<y�A�C8C�Q	H�E>A�K-E�A�y�S?A�C�G�H$V)IPNPIJG XmH
O-E>Q�C�a�A�O-NPU6SnC�Q�y�Q�C�H�E>G�H�K-U-H$CUnIJw�Q	U#H�K-U#a�Q	NPN}\gDFKTA�a8K#IPK(G>Q�Cy{H�LRQ�o(��ZrO-E	u´G�Z-Q�D�Q�X#IPE�E�OTQ	E�y{A�C�G�ZTQ�U-Q	E�IJ[�K
A�y�H�KjQ�Í�L�IJQ	KrG�LRA�k'ktO-K-IlL�H$G�IJA�KjE�OTVnE�XYE>G>Q	kÙH$C�Q

Õ EZ-H$CIPKT[6G�ZTQ|SnZ(XFE�IPL�H�N2K-Q�G]a�A�C�DjH�k#A�KT[�E>Q�h�Q�C_H�N�S-C�AFLRQ	E�E>Q	E	u

Õ SnC�A�hFIPU-IPK-[tSnC�A�G>Q	LRG�IJA�KjV?Q�G]a�Q�Q	KvSnC�AYLRQ	EE>Q	E�O-E�IlKT[6G�ZTQ|KTQ�G a�A�C�DjE�IlkxO-NPG�H�KTQ�A�O-E�NJX�u

Õ CQ	k#A�hFIPKT[�D�Q�CKTQ	N�A�h�Q�CZ-Q	H�U�H�KnU�G>CH�UnIJG�IJA�K-H�N�KTQ�G]a�A�C�DsS-CA�G>AYLRA�NPEty{C�A�kïG�ZTQmLRA�k'ktO-K-IlL�H$G�IJA�K
S)H$G�Z2unH�K-U

Õ E�G�IPNPN?S-C�A�hYIlU-IPKT[ta�Q	NlN}\gDYK-A�a�KdS-CA�[�CH�k'k'IPK-[6IlK(G>Q�C�y�H�LRQ	E�o

��H$CH(�YG�H$G�IJA�K)ðvIPE�H�K�QR�FH�k'SnNJQ#A�y<H~O-E�Q�C>\]NJQ�h�Q	N�LRA�k'ktO-K-IlL�H$G�IJA�KsE�OTV)E>XYE�G>Q	kñG�Z-H$GxIlE�UTQ	E�IJ[�K-Q	Uza�IJG�Z
H�NPN�G�ZTQ|[�IJh�Q	K�LRCIJG>Q�CIlH'IPK~k�IPK-U2o-� A�C�Q	H�L_Z�G�ZTQ|[�A�H�N A�y�Q�Í�L�IJQ	K-LRX�u0G�ZTQ�D�Q�C_KTQ	N IlE�C�Q	k#A�h�Q	U~y{C�A�kòG�ZTQ
LRA�k'ktO-K-IPL�H$G�IPA�KéSnH$G�Z^H�KnUWH�NPN�Z-H$C_UTa�H$CQvIPK(G>Q�Cy{H�L�IPK-[�H�K-UéS-CA�G>AYLRA�N�S-C�AFLRQ	E�E�IPKT[BIPE�UTA�KTQ~H$GbO-E>Q�C
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NJQ�h�Q	N¨o�î�A�C�CQ	LRG6IlK(G>Q�CH�LRG�IPA�K�H�k'A�KT[BLRA�K-L�OTC�C�Q	KrGtS-C�AFLRQ	E�E>Q	E6IPExQ	K-E�OTC�Q	Uea�IJG�ZnIPKsG�ZTQdE>XFE>G>Q	kóNPIJV-C_H$C�X
H$G�O-E�Q�C�NJQ�h�Q	N�O-EIPKT[6E>Q	k'H$SnZTA�CQ	E�onÎ�Q	E�IPUTQ	E%SnC�A�S-CIJQ�G�H$CXmO-E>Q�C8IPK(G>Q�Cy{H�LRQ	E�una�Q|U-Q	L�IPUTQ	UdG>A'S-CA�hFIPUTQ�H�K
Q	ktO-NPH$G�IJA�KxA�y-G�ZTQ%E>G�H�K-U-H$C_Uxô�K-I}��E>AFL�D�Q�G�IPKrG>Q�C�y�H�LRQ�A�KtG>A�S6A�y-A�OTC�E>XFE>G>Q	k�NPH	X�Q�C�H�E�a�Q	NPNrH�E�A�S-G�Ilk'IJw�Q	U
h�Q�CE�IPA�K-E<A�y���õ��ïH�KnU~�~�&p_o

��ZnIPE�H$C�G�IPL�NPQ'UTQ	E�LRCIJV?Q	E�G�Z-Q���H$CH(�YG�H$G�IJA�Knð�H$CL_Z-IJG>Q	LRG�OTC�QbH�K-UBC�Q	NlH$G>Q	U�H$S-S-CA�H�LZTQ	EdÑ�E>Q	LRG�IJA�Kið�Ó_u
E>G�H$C�G�IlKT[ja�IJG�ZBHvU-Q	E�LRCIJS-G�IPA�K�A�y�G�ZTQ���H$CH(�FG�H$G�IJA�KnðjKTQ�G a�A�CDzIlK(G>Q�C�y�H�LRQ�Ñ�E>Q	LRG�IPA�Keö�Ó�H�K-UzG�Z-Q���H$CH´\
�YG�H$G�IJA�K)ð#E>A�y{G]a%H$C�Q|H$CL_Z-IJG>Q	LRG�OTC�QbÑ�E>Q	LRG�IJA�Kv÷rÓ_o)õ�H$CIJA�O-E�V0Q	KnLZ-k'H$CDYE<H$C�Q|S-C�Q	E>Q	KrG>Q	UvIPKjE>Q	LRG�IPA�K�ìYo
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��ZTQ�CQmH$C�QjE>Q�h�Q�CH�N%H$S-SnC�A�H�LZTQ	EtG�H$C�[�Q�G�IlKT[zQ�Í�L�IJQ	KrGxSnH$C_H�NPNJQ	N&LRA�k'SnOTG�IPKT[�A�K�a�A�C�DFE>G�H$G�IJA�KiL�NPOnE>G>Q�CE
a�Z-IlLZzL�H�KzV?QtL�NPH�EE�I��-Q	U�H�L�LRA�CU-IPK-[bG>AjG�Z-Q6LRA�k�kxO-KnIPL�H$G�IJA�Kzk#AFUTQ	N�O-E>Q	U��?k#Q	k#A�C�X�k'H$S-S?Q	U�LRA�k6\
ktO-K-IPL�H$G�IJA�KdhFE�onk'Q	E�E�H$[�Q�SnH�EE�IPKT[To

�~Q	k#A�C�Xtk'H$S-S?Q	UxLRA�k�kxO-KnIPL�H$G�IJA�K6E>XFE>G>Q	k'E�E�O-L_Z#H�E���IJ[�IPG�H�N¨íÁE��vQ	k#A�CXTî%ZnH�K-KTQ	N�� Ì�� u(�-î�p \gVnH�E>Q	U
� � Ï �zë Ð ��ðYu�ö � u��FO-K�íÁEt�r\qî�A�KnKTQ	LRG�� ÷ � u��
	���p>�~���ì � H�KnU�hFIJC�G�O-H�N&k#Q	k#A�C�Xsk'H$SnS0Q	UeLRA�k'ktO-K-I}\
L�H$G�IJA�KéÑ{õ����zî H�K-U�õ����zî�\gp�p�Ó���� � y{C�A�k���CIPKnLRQ�G>A�K�ô�K-IJh�Q�CEIJG]X~k�H$S�CQ	k#A�G>Q#k#Q	k#A�C�X~IlK(G>AbG�ZTQ
H$S-SnNlIPL�H$G�IJA�K-E%H�U-UTCQ	E�E<E>SnH�LRQ�u-H�NPNPA�a�IPK-[tO-E�Q�C<S-C�AFLRQ	E�E>Q	E<G>A'LRA�k'ktO-K-IlL�H$G>Q�a�IJG�ZTA�OTG%QR�FS?Q	K-E�IJh�Q�VnOFc?Q�C
k'H�K-H$[�Q	k'Q	K(GtH�K-UBa�IJG�Z-A�OTG�E>XFE>G>Q	k L�H�NPNlE�H�LRC�A�E�E|G�ZTQ'S-C�A�G>Q	LRG�IPA�KsV?A�O-K-U-H$CX�E>Q�SnH$C_H$G�IPKT[vO-E>Q�C|S-C�A$\
LRQ	E�E>Q	E�y�CA�k�G�ZTQ�A�S?Q�CH$G�IJA�KjE�XYE>G>Q	kÙD�Q�CKTQ	N¨o

pfKmLRA�KrG>CH�E>G�G>AtG�ZTQ	E>Q8H$SnS-C�A�H�LZ-Q	E�uYk'Q	E�E�H$[�Q�SnH�E�E�IlKT[|E>XFE>G>Q	k'E�E�O-L_Z�H�E � LRG�IPh�Q��~Q	E�E�H$[�Q	E���� � H�K-U
� LRG�IJh�Qx�~Q	E�E�H$[�Q	Ef\gp�p���� � y{A�C<G�ZTQ�Î�Q�C�D�Q	NJQ�X Ð ë<@ L�NPO-E>G>Q�C���� � u � LRG�IJh�QR\ �~Q	E�E�H$[�Q	E�y{A�C � ���v\gVnH�E>Q	U~ô�\
Ð Q�G�� Ì���� u)pfNPNPIPK-A�IPE<è-H�E>G��~Q	E�E�H$[�Q	E�� Ì�Ì�� u0G�ZTQ6NPIPKTDr\]NJQ�h�Q	N�ÖnA�a�LRA�K(G>C�A�N�S-CA�G>AYLRA�N<Ñ�Ï�è�î�Ó�� Ì ð � y{C�A�kòG�ZTQ
U-IPE�G>CIJVnOTG>Q	U � �-î�p�E�O-S0Q�C_LRA�k#SnOTG>Q�C	u���� � Ì ö � y�C�A�k G�ZTQ���Q	H�N&@BA�C_NPUiî%A�k#SnOTG�IPK-[v��H$CG�KTQ�CE�Z-IPS�IPK
��H$S)H�K2u$G�ZTQ<VnH�E�IPL%IPKrG>Q�C�y�H�LRQ�y{A�C�SnH$CH�NPNJQ	NlIPE�kÔy�C�A�k�G�Z-Q�ô8K-IPh�Q�CE�IJG X�A�y0Ï�X�A�K~Ñ�Î�pq�%Ó�� Ì ÷ � u�	�H�k'NJXFK � Ì ì � u
� CH$S?Q�w�Q!� Ì � � u�H�K-U|��H$C_H(�YG�H$G�IJA�K�y{AFL�O-E2A�K�h$H$CIPH$G�IJA�KnE2A�yYk'Q	E�E�H$[�QR\gSnH�E�EIPKT[�Q	KrhYIPC�A�K-k#Q	KrG�E2CH$G�ZTQ�C�G�Z-H�K
HmhYIJCG�O-H�N�E�ZnH$C�Q	U�k'Q	k#A�C�X�o � E�h�A�Kz�&IPLD�Q	K�Q�G�H�N¨o0S?A�IPKrG>Q	UvA�OTG"��� � u0C�Q	LRQ	K(G�a�A�C�DFE>G�H$G�IJA�K�A�S0Q�C_H$G�IPKT[
E>XFE>G>Q	k'EmUTA�KTA�GbE�OTS-S?A�C�G#HsO-KnIJy�A�C_kêH�U-UTC�Q	E�EmE>SnH�LRQ�u�E>AshFIJC�G�O-H�N<E�ZnH$C�Q	U^k#Q	k'A�C�XéIPE'U-IJÍmL�O-NJG6G>A
IPk#S)NJQ	k#Q	KrG�o

��Z-Q��~XrCIlKTQ�G#� Ì � � IPKrG>Q�CLRA�K-KTQ	LRG�IJA�KxZ-H$CUTa%H$C�Q�L�H�KxV?Q&OnE>Q	U�G>A�IPk#SnNPQ	k#Q	K(G�V0A�G�Z|VnH�E�IPL�LRA�k'ktO-K-I}\
L�H$G�IJA�Kbk#AFUTQ	NPE8Ñ�k'Q	E�E�H$[�Q	E�SnH�E�E�IlKT[|H�K-U�hYIJCG�O-H�N-k#Q	k#A�CX'k'H$S-S?Q	U�LRA�k'ktO-K-IlL�H$G�IJA�K)Ó_or��ZTQ�Î�Q�C�D�Q	NJQ�X
Ð ë<@:L�NPO-E>G>Q�C�u´G�Z-Q�pfNPNPIlKTA�IPE$	���õ��òL�NPO-E>G>Q�C	u��&CIPK-LRQ�G>A�K2íÁE�õ�����î�\gpp L�NPO-E�G>Q�C	u$G�ZTQ<��O-G�LZ � �-î�p�L�NPO-Ef\
G>Q�C	uTG�ZTQ�y{C�Q	K-L_ZvÎ�pq��L�NPO-E>G>Q�C�uYG�Z-Q&%>H$SnH�K-Q	E>Q����ïL�NPO-E>G>Q�C�uF� CH$S?Q�w�Q�u'	�H�k'NJXFK2uTH�K-Uj��H$CH(�YG�H$G�IJA�K)ð#H�NPN
O-E>Q|�~XYCIPKTQ�G�o
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��H$CH(�YG�H$G�IJA�Kea%H�E|A�CIP[�IPK-H�NPNJX�UTQ�h�Q	NJA�S?Q	Usy{A�CtG�ZTQ���H$CH(�YG�H$G�IJA�KiZ-H$C_UTa�H$CQ2� Ì � � u H�E>Q	NJy�\gC�A�OTG�IPK-[vKTQ�Gf\
a�A�C�D�a�IPG�ZeH�OTG>A�K-A�k#A�O-E'U-IlE>G>CIJVnO-G>Q	UsE>a�IJG�L_Z-IPKT[Tu�Z-H$CU-a�H$C�QdÖ-A�a<\]LRA�KrG>C�A�N<H$G'NPIPKTDr\]NJQ�h�Q	N�LRA�k|V)IPKTQ	U
a�IJG�Z�HzVnH�LD(\gS-CQ	E�E�OTC�Qdk#Q	L_Z-H�K-IPE�kvu�H�K-UéH�C�Q	NlIPH$VnNJQbH�K-UiUTQ	H�U-NJAFL�Dr\gy�CQ�QbG>C_H�K-E�k'IPEE�IJA�KsA�y8h´H$C_IPH$VnNJQ
E�IJw�Q	UvSnH�L�D�Q�G�E#Ñ�OTSvG>Adì Ì ð#VYXrG>Q�Ó_o?��Z-IlE%VnH�E>Q|E>XFE>G>Q	kòIPE�KTA�a V?Q	IPKT[#H�UTA�S-G>Q	U~G>A�G�ZTQt�vXYCIPKTQ�G8Z-H$CUF\
a%H$C�Q�ura8Z-IPLZ�Z-H�E�H|y{OnNPNJXtS-C�A�[�CH�k'k�H$VnNJQ�KTQ�G a�A�CD�IPKrG>Q�C�y{H�LRQ�H�K-U�HtktO-LZmV?Q�G>G>Q�C�VnH�E�Q�S?Q�C�y{A�Ck'H�K-LRQ
G�Z-H�K~G�ZTQ|A�CIP[�IPK-H�N2��H$CH(�YG�H$G�IJA�K�Z-H$CU-a�H$C�Q�o)��ZTQ|k'H3%>A�C8UnI}c0Q�CQ	K-LRQ|IPE<G�Z-QxH$VnE>Q	KnLRQ�A�y�C�Q	NPIPH$V)NJQ�U-H$G�H
G>CH�K-Ek'IPE�E�IPA�K2u�a�Z-IPL_Z|Z-H�E�G>A�V?Q&IPk#SnNPQ	k#Q	K(G>Q	UxH$G�K-Q�G]a�A�C�DxIPKrG>Q�C�y�H�LRQ�NPQ�h�Q	N(A�KxG�ZTQ<�vXYCIPKTQ�G Z-H$CUTa%H$C�Q
Ñ�E>Q�Q|E�Q	LRG�IJA�K-E8öYo Ì H�K-U~öYo·ð�Ó_o
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Ì ��Î�XrG>Q�Ó�H�K-UéG�ZTCQ�QvS-C�A�[�CH�k�k'H$VnNJQv��� � Q	KT[�IPKTQ	E�9�G]a�AeA�KéG�Z-Q~KTQ�G]a�A�C�DWE�IlUTQjG>A�E>Q	K-U�H�K-U
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�~XrCIlLRA�kjo�pfK'y�H�LRG�G�Z-IlE�L�H$SnH$VnIPNlIJG]X6IPK�H�UnU-IJG�IJA�K6G>AxG�ZTQ8Z-IP[�Z#S?Q�C�y�A�C_k'H�K-LRQ�A�y2G�ZTQ��vXYCIPKTQ�G�Z-H$CUTa%H$C�Q
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��H$CH(�YG�H$G�IJA�KjE�A�y�G a�H$C�Q�uTQ	E�S0Q	L�IlH�NPNJX#G�ZTQ�OTS-S?Q�C%NPH	X�Q�CE�a�IPG�ZmG�Z-Q	IJC�h$H$CIJQ�G X�A�y�Ilk#SnNJQ	k#Q	KrG>Q	UmS-C�A�G>AFLRA�NPE
Ñ���A�C�G�E�u��YAFL�D�Q�G�E�u � LRG�IJh�Q'�~Q	E�E�H$[�Q	E�u�����p½u0�&õ���u?è-H�E>GV���%î�u$��H�h´Hv�YAFL�D�Q�G�E�H�KnU2���vp�Ó_o2��ZTQ�C�Q6H$C�Q
G�ZTC�Q�QxU-I}c?Q�C�Q	K(G<H$S-SnC�A�H�LZTQ	EW�
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è�pfè ëÒa�IPG�ZéHBE�k'H�NPN%Ï�H�K � pxS-C�A�[�CH�kêC_O-K-K-IPK-[vA�KéG�ZTQ~�~XrC_IPKTQ�G#H�U-H$S-G>Q�C#a�A�O-NPUéKTA�G#V?QjH
SnC�A�VnNJQ	kjoYÎ%OTG�H�E%��H$CH(�YG�H$G�IJA�KdIPE�O-E�IlKT[�S-C�A�[�C_H�k'k#Q	UmpX:�ë G>AtC�Q	LRQ	IJh�Q�IPK-LRA�k'IPK-[|SnH�LD�Q�G�E%G�Z-IPE
H$SnS-C�A�H�LZ~a�A�OnNPUjNJQ	H�UjG>A�H�K~O-K-H�L�LRQ�S-G�H$VnNPQ�S?Q�C�y�A�C_k'H�K-LRQ�Ñ�E>Q�Q�� Ì � � Ó_o
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ZnH$CUTa%H$C�QbU-Q�S0Q	KnUTQ	K(GtE>A�y{G]a%H$C�QvNPH	X�Q�C#L�H�NPNPQ	UZ	 � Ï Ñ\[Yæ$ÝX]H^&æ$Ý�Üzæ`_½ÛRç�Ýfæ�á�ç�å�â�ä�ßJæHa(ÜRÝ�Ó_u�G�Z-IPEtH$ST\
SnC�A�H�LZdH�NPNJA�a�E�G�ZTQ�OnE>Q�A�y�H�NlN)�~XrCIlKTQ�G�E>S?Q	L�I��)L�LRA�k'ktO-K-IPL�H$G�IPA�K�y{Q	H$G�OTC�Q	E%H�E�a�Q	NlNnH�E%HxEIPk#SnNJQ
IlK(G>Q�C�y�H�LRQ�G>A'G�Z-Q|OTS-S?Q�C%S-C�A�G>AFLRA�N�NPH�X�Q�CE<A�y�G�ZTQ���H$CH(�YG�H$G�IPA�K�E>XFE>G>Q	kjo

öYo���Q	E�IP[�K-IPKT[�H�K-Q�aØE>XFE>G>Q	k ����ZnIPE|H$S-SnC�A�H�LZ�a�A�O-NPU�NJQ	H�U�G>A�H�KiIPUTQ	H�N�E>XFE>G>Q	kóH�K-U�S-C�A�VnH$V)NJX
G�Z-QtV?Q	E>G�S?Q�C�y{A�Ck'H�K-LRQ�u0VnOTG�a�Q6a�A�O-NPU�Z-H	h�Q#G>AdC�Q�a�CIJG>QtA�C�C�Q	UTQ	E�IJ[�K�k#A�E>G�SnH$CG�E8A�y�G�ZTQ6G�ZTQ
��H$CH(�FG�H$G�IJA�K~E>XFE>G>Q	kjo

Î�Q	L�H�O-E>Q�A�y�IJG�E�EIPk#SnNPIlL�IJG]X�ura�Q|L_ZTAYA�E>Q�G�ZTQ�E>Q	LRA�KnUvE>G>CH$G>Q�[�XdG>A�IPKrG>Q�C�y�H�LRQ�G�ZTQ�QR�TIPE>G�IPKT[#��H$CH(�YG�H$G�IPA�K
E>A�y{G]a%H$C�Q�G>A|G�ZTQ��vXYCIPK-Q�G�Z-H$CUTa%H$C�Q�o���ZTQ�E�Q	LRA�K-U'�YOTQ	E>G�IJA�K6G>A|H�KnE>a�Q�C�IPE�ZTA�aWG>A�[�O-H$CH�KrG>Q�Q�CQ	NPIPH$VnNJQ
G>CH�K-Ek'IPE�E�IPA�KdA�y�S)H�L�D�Q�G�E�a�IJG�ZjG�Z-Qt�~XrCIlKTQ�G�Z-H$CUTa%H$C�Q�o � E�EH�IPUjV?Q�y�A�CQ�unG�ZTQ�A�C_IJ[�IPK-H�N2��H$CH(�YG�H$G�IPA�K
Z-H$CU-a�H$C�Q6A$c?Q�CE�C�Q	NlIPH$VnNJQ6H�K-UBUTQ	H�U-NPAYLD�y{C�Q�Q6SnH�L�D�Q�GxG>CH�K-E�k�IPE�E�IJA�K�H�E�NJA�K-[dH�E�G�ZTQ#C�Q	LRQ	IJh�Q�C�D�Q�Q�S)E
H�L�LRQ�S-G�IPK-[|SnH�LD�Q�G�E�o-�vXYCIPKTQ�G�IPK-E>G>Q	H�UmU-IPE�L�H$CUnE�SnH�L�D�Q�G�E�Ñ�H$y{G>Q�C�V)NJAYLDYIlKT[|H|LRQ�CG�H�IPK�H�k#A�OnK(G�A�y2G�IPk#Q�Ó
a�Z-IlLZ'k'H�X�Z-H$S-S?Q	K#a8ZTQ	K#G�ZTQ8C�Q	LRQ	IJh�Q�C�CO-K-E�A�O-G&A�y2C�Q	E>A�O-CLRQ	E&A�C�IPE&OnK-H$VnNJQ<G>AtC�Q	LRQ	IJh�Q8SnH�L�D�Q�G�E%y�H�E>G
Q	KTA�OT[�Z�o � U-U-IJG�IJA�KnH�NPNJX�G�ZTQ%�vXYCIPK-Q�G�Z-H$CUTa%H$C�Q&E�Q�Q	k'E�G>A�NJA�E>Q�S)H�L�D�Q�G�E�O-K-U-Q�C�LRQ�C�G�H�IPKxL�IJCL�O-k'E�G�H�K-LRQ	E�u
Q�o�[To&IPKéZ-Q	H	hYX�V)IPU-IJC�Q	LRG�IPA�K-H�N&G>C_H$Í�Lda�IJG�ZéE�k�H�NPN%SnH�L�D�Q�G�E	o���ZTQjOTSnS0Q�C#NPH�X�Q�CE'A�y�G�ZTQv��H$CH(�YG�H$G�IPA�K
E>XFE>G>Q	k CQ	NJXzA�K�HvCQ	NPIPH$VnNJQ#U-H$G�H~G>CH�K-E�k�IPE�E�IJA�K�u�E>A~H~NPA�a NPQ�h�Q	N�Ö-A�a LRA�KrG>C�A�N�k'Q	LZ-H�K-IlE�kb9�Q	IPG�ZTQ�C
a�IJG�ZnIPKjG�ZTQ'�~XrCIlKTQ�G8LRA�KrG>C�A�N�S-C�A�[�C_H�kÙCOnK-K-IPKT[�A�K�G�Z-QtÏ H�K � p�S-C�AFLRQ	E�E>A�C�A�C�H�E�S)H$C�G�A�y�G�ZTQ�	 � Ï
IPKrG>Q�C�y�H�LRQc9bIPE%C�Q	�YO-IJCQ	U2o

>@?ed f3gih&jUD'giD'JkSlRTSlGBM$JmM$n�S�opDrqtsuP`GBJNDvSEw�MkJ$SlP�Mkjyx�P�MzIzP�R�g
��Z-IlE�E>Q	LRG�IJA�K�QR�YS)NPH�IPK-E<G�Z-QxVnH�EIPL�IPUTQ	H�E�A�y�A�OTC8C�Q	NPIPH$VnNPQ�G>CH�K-E�k'IlE�E�IJA�KjSnC�A�G>AYLRA�Ngu)ZTA�a IJG8a�A�CDYE�H�K-U
ZTA�a IJG�IPE�Ilk#SnNJQ	k#Q	KrG>Q	U2o
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��ZTQzVnH�EIPLzIPUTQ	H�A�yxA�O-CjC�Q	NPIPH$VnNPQ�G>CH�KnE�k'IPE�EIJA�K^SnC�A�G>AYLRA�N|IPEbG�Z-H$GvQ�h�Q�C�XMU-H$G�HiSnH�LD�Q�G�Z-H�EdG>AWV?Q
H�L�DFKTA�a�NJQ	UT[�Q	UWOnE�IPKT[�H�G>Q	L_Z-K-IP�YOTQjL�H�NPNJQ	U��Fâ$Û_å�ç�å�à�Ü~æ�á���ä)âl^<ßJÜ�]W�rÜ�ã'Ü�änç�^�å�ç�[iÝ>Ü	ç�Ýfæ$ä-Û_ã6ålÛ_Û_å¨â$ä-o���Z-IPE
G>Q	LZnK-IP�YOTQ�IPE�a�Q	NPN�DFKTA�a�KsH�K-UeO-E>Q	UsH�ExVnH�E�IPL6SnCIPK-L�IJS)NJQxa8IJG�Z-IPK�G�ZTQ���î%� SnC�A�G>AYLRA�N���ð � u ð Ì�� o ��ZTQ
E>Q	K-U-Q�C�D�Q�Q�SnE�H�C�Q	LRA�CU#A�y)Q	H�LZ�SnH�L�D�Q�G&IPG�E�Q	K-U-E�IPKtA�KTQ<A�y0IJG�E�G>CH�K-E�k�IPE�E�IJA�KxVnOFc?Q�CE�H�K-Uta%H�IJG�E�y{A�C�H�K
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H�L�DFKTA�a�NJQ	UT[�Q	k#Q	KrG�V?Q�y{A�C�Q�IPG�C�Q	NPQ	H�E>Q	E%G�ZTQ�VnOFc?Q�C	oF��ZTQ�E>Q	K-UTQ�C<H�NPE>A#E>G�H$CG�E<HxG�Ilk#Q�C%a�ZTQ	KdIJG%E>Q	K-U-E%H
SnH�LD�Q�G&H�K-U6C�Q�G>CH�KnE�k'IJG�E�G�ZTQ<SnH�LD�Q�G�E&IJynG�ZTQ%G�IPk#Q�C�QR�FSnIJC�Q	E�V?Q�y�A�CQ%H�K#H�LDYK-A�a�NJQ	U-[�Q	k#Q	K(G�H$C�CIJh�Q	E�o�� A
H�LZnIJQ�h�Q<V?Q�G>G>Q�C�S?Q�C�y�A�C_k'H�K-LRQ�A�OTC�S-C�A�G>AFLRA�NTO-E>Q	E�ktO-NJG�IJSnNPQ&VnOFc?Q�CE�H�K-U#H�NPNPA�a�E�ktO-NJG�IJSnNPQ&A�OTG�E>G�H�KnU-IPKT[
� î��#íÁE	u�H�G>Q	LZ-KnIP�rO-Q�DFKTA�a�K�H�EmÛ_ß«å�]�å�ä��5^�å�äT]�âH^�Û���ð � u�ð Ì�� o���ZTQbL�OTC�C�Q	KrGxIPk'SnNJQ	k#Q	KrG�H$G�IJA�KeA�y<A�OTC
S-C�A�G>AFLRA�N�OnE>Q	E!��\gVnIPG�E>Q	�YOTQ	K-LRQxKYO-kxV?Q�CE<H�K-U~H�a�IPK-U-A�a E�IJw�Q|A�yN�6SnH�L�D�Q�G�E	o0pfKvL�H�E>QtA�y�H�LRA�C�C_OTS-G>Q	U
A�C�NJA�E>G�S)H�L�D�Q�G#Ñ{A�C � î��xÓ%A�OTC8S-C�A�G>AFLRA�N Ilk#SnNJQ	k#Q	KrG�E�H��(â�_æ�á���� V?Q	Z-H�hYIJA�O-C	u-C�Q�G>CH�KnE�k'IJG>G�IPK-['G�ZTQ
�-CE�G6OnK-H�L�DFKTA�a8NJQ	UT[�Q	UéH�K-UiH�NPN<E�O-VnE>Q	�YOTQ	K(GtSnH�LD�Q�G�E�u&CH$G�Z-Q�C#G�Z-H�KéO-E�IPK-[�HeÛ�Ü�ßJÜá	ç�å{à$ÜvÝ>Ü	ç�Ýfæ�äTÛ_ã6å�Û_Þ
Û_å¨â$ädE>G>CH$G>Q�[�X�o0pqK~LRA�K(G>CH�E�G�G>A�G�Z-Q|�8î%��S-C�A�G>AFLRA�N¨u-G�ZTQx��H$C_H(�YG�H$G�IJA�Knð'S-C�A�G>AFLRA�N�H�NPE>AmO-E>Q	E�K-Q�[�H$G�IJh�Q
H�L�DFKTA�a�NJQ	UT[�Q	k#Q	KrG�EjÑ Ð8� î��xÓ_o�pfK�L�H�E>QmA�y<IPK-E�OTÍmL�IJQ	K(G�V)OFc0Q�CxE>SnH�LRQ�G�Z-Q'C�Q	LRQ	IJh�Q�C6E>Q	K-U-E|H Ð�� î��
VnH�LD�G>AjG�ZTQ#E>Q	KnUTQ�C�G>AjS-C�Q�h�Q	KrG�y{OTCG�ZTQ�C�k#Q	E�E�H$[�Q#G>CH�KnE�k'IPE�EIJA�K2o � E�O-E�OnH�N¨u)G�Z-Q Ð�� î���E�G>A�SnE�G�ZTQ
G>CH�K-Ek'IPE�E�IPA�KmA�y�y�OTC�G�ZTQ�C<S)H�L�D�Q�G�E�H�K-UjG>CIJ[�[�Q�C_E<G�ZTQ�C�Q�G>CH�KnE�k'IPE�EIJA�KbA�y�G�Z-Q�C�Q�%>Q	LRG>Q	UvSnH�LD�Q�G�Ñ�E_Ó_o

{�|~}�|�} ���Q���������p�����v�3���T 
è�IJ[�OTC�Q Ì E�ZTA�a�E�G�ZTQ6VnH�E�IlL|A�S?Q�CH$G�IJA�KzU-O-CIPKT[bk#Q	E�E�H$[�Q#G>CH�KnE�k'IPE�EIJA�K~A�y�G�ZTQ#��H$CH(�YG�H$G�IJA�KnðbSnC�A�G>A$\
LRA�N¨o2��ZTQ6VnH�EIPL|SnC�A�G>AYLRA�N�ZnH�E8y{A�OTC�IPK-U-Q�S0Q	KnUTQ	K(G8SnH$C�G�E���Ñ�H(Ó8G�ZTQ#IPKrG>Q�CH�LRG�IJA�KzV?Q�G a�Q�Q	KzG�ZTQ'E�Q	K-U-IPKT[
H$S-SnNlIPL�H$G�IJA�KsH�K-U�G�ZTQmE�Q	K-UTQ�C|KTQ�G a�A�CD�IPKrG>Q�C�y{H�LRQzÑ Ð p�Ó_u�Ñ{V?Ó�G�ZTQbIPK(G>Q�C_H�LRG�IJA�K�V?Q�G a�Q�Q	KeG�ZTQmE�Q	K-U-IPKT[
H�K-U�G�ZTQ�C�Q	LRQ	IPhYIPK-[ Ð p½u)Ñ�L�Ó�G�ZTQ8IlK(G>Q�CH�LRG�IPA�K'V?Q�G]a�Q�Q	KbG�ZTQ�C�Q	LRQ	IPhYIPK-[ Ð p�H�K-U�G�ZTQ�CQ	LRQ	IJhYIlKT[|ZTA�E>G�uYH�K-U
Ñ�U)Ó�G�Z-Q�IPK(G>Q�C_H�LRG�IJA�KjV?Q�G]a�Q�Q	KvG�ZTQ|C�Q	LRQ	IJhFIPKT['H$S-SnNlIPL�H$G�IJA�KdH�K-UjG�ZTQxZTA�E>G�o
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è�IJ[�OTC�Q Ì �n��H$G�H�G>CH�K-E�k'IlE�E�IJA�KdIPKj��H$CH(�YG�H$G�IPA�Knð
è�IJCE>G�u&G�ZTQ�E>Q	KnUTQ�CmL_ZTQ	L�DFEdIJy8G�Z-Q�C�Q�IPEmHsy{C�Q�Q~E>Q	KnUWVnOFc?Q�C�Ñ�E�G>Q�S Ì Ó_o���Z-IPE'IlE�H�L�LRA�k#SnNlIPE�ZTQ	UéVYXWH
E�IPk'SnNJQ�G�H$VnNPQ6NPArA�DFOTSzIPK~G�Z-Q6Z-A�E>G�k'Q	k#A�C�X�u?a�Z-IPL_Z~CQ�Ö-Q	LRG�E�G�ZTQ#E>G�H$G�O-E�A�y�G�Z-QtV)OFc0Q�C_E�A�y�G�ZTQ#E>Q	K-U
CIPK-[mNJAFL�H$G>Q	UzIPKvG�ZTQty�H�E>G|�
� � ��A�y�G�ZTQ6KTQ�G]a�A�C�D�IPK(G>Q�Cy{H�LRQjÑ¨�vXYCIPK-Q�G�H�U-H$SnG>Q�C½Ó_o?p y�G�ZTQ�CQtIPE8VnOFc?Q�C
E>SnH�LRQ'H�h´H�IlNPH$VnNJQ�u0G�ZTQ#E>Q	K-UTQ�C�LRA�S)IJQ	E'Ñ�E>G>Q�S�ð�Ó8G�ZTQ#U-H$G�HdG>AjHdy{C�Q�Q#E�NJA�G�A�y&G�ZTQ#L�IJC_L�O-NPH$C�E>Q	K-U�VnOFc?Q�C
NJAFL�H$G>Q	UsIPKzG�ZTQ'K-Q�G]a�A�C�DBIPK(G>Q�Cy{H�LRQ�Ñ Ð p�Ó�O-E�IPK-[mS-CA�[�CH�k'k#Q	UBpV:�ëto � y�G>Q�Ca�H$CUnE�G�ZTQ Ð p�IPE�K-A�G�I��-Q	U
Ñ�H'UTQ	ELRCIJS-G>A�C<IPE%a�C_IJG>G>Q	K)Ó�G�Z-H$G<G�ZTQ�OnE>Q	UjE�NJA�G�IPKdG�Z-Q�E>Q	K-UdCIPK-[6IlE�CQ	H�UTXmy{A�C�G>CH�KnE�k'IPE�EIJA�KmH�KnUjG�ZTQ
VnOFc?Q�C�IPK~ZTA�E�G�k#Q	k'A�C�X~IPE�k'H$C�D�Q	UzH�E�IPK�G>CH�K-E�IJG�o � UTQ�G�H�IPNPQ	U�UTQ	ELRCIJS-G�IJA�K~A�y�G�ZTQtVnOFc?Q�C�ZnH�K-U-NPIPK-[
IPE|[�IJh�Q	KeIlK�E>Q	LRG�IJA�KiöYo·ðYo·öYo�pfK�E>G>Q�SûÑ¨ö�Ó_u�G�ZTQ Ð p�E>Q	K-U-E|G�ZTQdU-H$G�H~G>A�G�ZTQbKTQ�G]a�A�C�D�O-EIPKT[vIJG�Et��� �
Q	KT[�IPK-Q	E�o

ì



@MZTQ	K'G�Z-Q Ð p�C�Q	LRQ	IJh�Q	E�H�SnH�LD�Q�G�Ñ�E>G>Q�Sm÷rÓ�IJG�E�G>A�C�Q	E�G�ZTQ�SnH�L�D�Q�G%IPK#H�y{C�Q�Q�E�NPA�G�A�y?G�ZTQ�C�Q	LRQ	IJh�Q�CIPKT[
O-E�IlKT[�IJG�E�CQ	LRQ	IJh�Q���� � Q	KT[�IPKTQ�or��ZTQ�Ö-A�a`LRA�KrG>C�A�N)S-C�A�G>AFLRA�NnQ	KnE�OTC�Q	E�G�ZnH$G&G�ZTQ�C�Q�IPE&H$G�NJQ	H�E>G�A�KTQ�y{C�Q�Q
E�NJA�G�IPKjG�ZTQtC�Q	LRQ	IJh�QxCIPKT[�G>AbE>G>A�CQ|G�ZTQtIPK-LRA�k'IPK-['SnH�L�D�Q�G�o�ë�KnLRQ|G�ZTQxSnH�L�D�Q�G�IPE�C�Q	LRQ	IJh�Q	U�LRA�k#SnNJQ�G>Q	NJX
H�K-UmIJy?G�ZTQ�C�Q8IlE&H�KTA�G�ZTQ�C�y{C�Q�Q8E�NPA�G�IPK�G�ZTQ�C�Q	LRQ	IPh�Q8CIlKT[Tu�G�ZTQ�Ö-A�a`LRA�K(G>C�A�N0S-CA�G>AYLRA�N0H�L�DFKTA�a8NJQ	UT[�Q	E�G�ZTQ
C�Q	LRQ	IJh�Q	U�SnH�L�D�Q�GjÑ�E>G>Q�Siì�Ó_o���ZTQ'ÖnA�a LRA�KrG>C�A�N&k'Q	LZ-H�K-IlE�k IPE�UnIPE�L�O-E�E�Q	UBIPKBE>Q	LRG�IJA�K�öYo·ðYo�÷To � E�E>AYA�K
H�E�G�ZTQxE�Q	K-UTQ�C�C�Q	LRQ	IJh�Q	E�G�ZTQ � î���Ñ�E�G>Q�S¹��Ó_u2IJG8C�Q	NJQ	H�E>Q	E8G�ZTQ6E�NJA�G8IlKvG�ZTQtE>Q	K-U�CIPKT[�H�KnU~G�ZTQtZTA�E>G�IPE
KTA�G�I��nQ	UsÑ�E>G>Q�S¹��Ó�G>AmOTS2U-H$G>Q�G�ZTQ�E>G�H$G�O-E�A�y�G�ZTQ�E>Q	K-UjC_IPKT[To

pfKdG�ZTQ�C�Q	LRQ	IJhFIPKT[ Ð p�G�ZTQ�S-C�AFLRQ	E�E�A�y�C�Q	H�U-IPKT[6U-H$G�H6y{C�A�k G�ZTQ�KTQ�G a�A�C�DdIPE%LRA�k#SnNPQ�G>Q	NJXmUTQ	LRA�O-SnNJQ	U
y{C�A�k×G�ZTQ�G>C_H�K-E�k'IPEE�IJA�KtA�y0UnH$G�H�G>A�G�ZTQ�Z-A�E>G&k#Q	k#A�CX�o�@`Z-Q	K'H�LRA�k#SnNPQ�G>Q�SnH�L�D�Q�G%Z-H�E�V?Q�Q	K#CQ	LRQ	IJh�Q	U
y{C�A�kóG�ZTQvKTQ�G a�A�C�D0u�G�ZTQ Ð ptL_ZTQ	L�DFE'y{A�C'Hzy{C�Q�QjC�Q	LRQ	IJh�QjVnOTc0Q�C'IPK�G�ZTQvZ-A�E>G'k#Q	k#A�C�XMÑ�E>G>Q�S � Ó_o�p y
G�ZTQ�C�Q6IPE�KTAbVnOFc?Q�C�E>S)H�LRQtH�h´H�IPNlH$VnNJQ�u0G�ZTQxS)H�L�D�Q�G�a�IPNlN�E>G�H	X�IPKvG�Z-Q Ð p�O-KrG�IPN�HmZTA�E�G8VnOTc0Q�C�V?Q	LRA�k#Q	E
H	h$H�IPNPH$V)NJQ�o�ë�G�ZTQ�C�a�IPE�Q�G�ZTQ Ð p LRA�SnIJQ	E G�ZTQ<U-H$G�H8IlK(G>A�ZTA�E>G�k#Q	k#A�C�XxO-E�IPKT[���� � H�K-UxK-A�G�I��-Q	E�G�ZTQ%ZTA�E>G
H$V?A�OTG�G�ZTQ#C�Q	LRQ�SnG�IJA�KBA�y%HjKTQ�a SnH�LD�Q�G|VYX�a�C_IJG�IPKT[dHdSnH�L�D�Q�GtUTQ	E�LRCIPS-G>A�C�Ñ�E>G>Q�SeÎ�Ó_o�î%A�K-L�OTC�C�Q	KrG�NJX�u
G�ZTQ�H$S-SnNPIPL�H$G�IPA�K#E>A�y�G a�H$CQ�L_ZTQ	L�DFE�Ñ{S0A�NlNPE_Ó y{A�C�KTQ�a�SnH�L�D�Q�G�E�Ñ�E>G>Q�Svî�Ó�H�K-U�Q�h�Q	K(G�OnH�NPNJX�urH$y{G>Q�C%H�SnH�LD�Q�G
UTQ	E�LRC_IJS-G>A�C�Z-H�E<V?Q�Q	Kja�CIJG>G>Q	KjIPKvE�G>Q�SeÑ�Î�Ó_unG�ZTQ�U-H$G�H�IPE�LRA�SnIJQ	UdG>AbH$S-SnNPIlL�H$G�IJA�Kdk#Q	k#A�C�XsÑ�E>G>Q�S~��Ó_o

ë�VYhFIJA�O-E�NJX�u2G�Z-Q�U-H$G�HvG>C_H�K-E�k'IPEE�IJA�KzSnZ-H�E�Q	E|IPKBG�Z-Q�VnH�E�IlL6S-C�A�G>AFLRA�N�Ñ�E>G>Q�SiðYu�öYu ÷Tu H�K-UeÎ<Ó�L�H�K
V?Q'SnIJS?Q	NPIlKTQ	U�V0Q�G a�Q�Q	K�LRA�K-E>Q	L�O-G�IJh�QmS)H�L�D�Q�G�E�o���ZTQ�CIPKT[vV)OFc0Q�C_E�IPKsG�Z-Q Ð p�Ñ�E>Q	K-UTQ�CtH�K-UsC�Q	LRQ	IPh�Q�C½Ó
H$C�QtO-E>Q	UvG>AbUTQ	LRA�OTSnNPQ�G�ZTQ Ð p<y{C�A�k�G�ZTQtZTA�E>G8S-C�AFLRQ	E�E>A�C	o � G�G�ZTQtE>Q	K-UTQ�C	unG�ZTQxZTA�E�G8IPE8H$VnNJQ�G>AbLRA�SrX
SnH�LD�Q�G�ExG>A~G�ZTQ Ð p�H�ExNJA�KT[~H�E|G�ZTQ�C�Q�IlE�VnOFc?Q�C|E>SnH�LRQmH	h$H�IPNPH$VnNJQ'H�NPG�ZTA�OT[�ZBG�ZTQ Ð p�IJG�E>Q	NPy�k'IP[�Z(G�V?Q
a%H�IJG�IPKT[xy�A�C%H�L�DFKTA�a8NJQ	UT[�Q	k#Q	KrG�E�oT��ZTQ Ð p&OnE>Q	E�H|G>CH�K-E�k�IPE�E�IJA�K'a�IPK-UTA�a^G>A6H�NPNJA�a`HtLRQ�C�G�H�IPKbH�k#A�O-KrG
A�y�A�OTG�E>G�H�K-U-IlKT[#H�L�DFKTA�a�NPQ	UT[�Q	k#Q	KrG�E�a�ZnIPLZdktO-E>G�KTA�G�KTQ	LRQ	EE�H$CIPNJXmQ	�rOnH�N2G�ZTQ�E�IJw�Q�A�y�G�ZTQ�E>Q	KnUdCIPKT[To
� G%G�ZTQ�C�Q	LRQ	IJh�Q�C<G�ZTQ Ð p�C�Q	LRQ	IJh�Q�CIlKT[xIPE�O-E>Q	UbG>A6G>Q	k#S?A�CH$CIlNJX#E>G>A�C�Q�SnH�L�D�Q�G�E�IJy�G�ZTQ�ZTA�E>G<IPKbKTA�G%H$VnNJQ
G>A'S-CAYLRQ	E�E�G�ZTQ|IPK-LRA�k�IPKT[tSnH�L�D�Q�G�E�y�H�E>G<Q	KTA�OT[�Z2o

{�|~}�|�{ �"ºz»N�7� ¼$�� $�@½��� k¾
�&H�L_ZvVnOTc0Q�C<A�C�E�NJA�G�IPKdA�KTQ|A�y G�ZTQxE>Q	K-UdA�C�CQ	LRQ	IJh�Q�CIPK-[�E<L�H�KvV?Q�IPKdA�KTQ�A�y�G�ZTQ�y{A�NPNJA�a�IPKT[#E>G�H$G>Q	E��
mk�7¿=��À ��ZTQ�V)OFc0Q�C8IPE%Q	k#S-G XdH�KnUvL�H�KjV?Q�O-E>Q	UjG>AmE>G>A�C�Q|H6SnH�LD�Q�G6Ñ�O-SjG>A�� Ì ��ð#VYXYG>Q�Ó_o
mZ C��Á9pC  � mZ��À ��Z-IPE�VnOFc?Q�C8IPE�L�OTC�CQ	K(G�NJXvIlK(h�A�NJh�Q	U�IPK�HmE>Q	KnU~A�C�C�Q	LRQ	IJh�Q6A�S?Q�CH$G�IJA�K2u)a�Z-IPL_Z~Z-H�E�V?Q�Q	K

E�G�H$C�G>Q	UvVnO-G<a�Z-IPL_ZjIPE<E>G�IPNPN2H�LRG�IPh�Q�o
Á9�=pj�=¤TÀ ��Z-IPE|VnOFc?Q�CxIPE|C�Q	H�UTXBy{A�Cxy�OTC�G�ZTQ�CxA�S?Q�CH$G�IJA�KeQ	IJG�ZTQ�C6H~E>Q	K-UeG>A�G�ZTQ�C�Q	LRQ	IPh�Q�C Ð p�Ñ�IJy�IJG�íÁEtH

E�Q	K-UjVnOFc?Q�C½Ó�A�C�H'G>CH�K-E>y{Q�C�G>A�ZTA�E�G�k#Q	k#A�C�XBÑ�IJy�IJG�íÁE�H#C�Q	LRQ	IPh�Q�VnOFc?Q�C½Ó_o
Á9�C��Á9pC  � �$mk�TÀ ��Z-IPE?VnOFc?Q�C�IPE�k'H$C�D�Q	U�y{A�C�CQ�G>CH�K-E�k'IlE�E�IJA�K2uRV?Q	L�H�O-E>Q&A�yFH8KTQ�[�H$G�IJh�Q�H�L�DFKTA�a�NPQ	UT[�Q	k#Q	KrG

A�C�H6G�IPk#Q�A�OTGtÑ�E>Q	K-UjVnOTc0Q�C<A�K-NPXTÓ_o

è�IJ[�OTC�Q�ð|EZTA�a�E�G�ZTQ�E>G�H$G>Q�G>CH�K-E�IJG�IPA�K�U-IPH$[�C_H�k'E&y{A�C�V0A�G�ZbE>Q	K-UbH�K-UmC�Q	LRQ	IJh�Q�VnOFc?Q�CE&IlK'G�ZTQ�KTQ�G]a�A�C�D
IPKrG>Q�C�y�H�LRQ�o

� G�G�ZTQ�E�Q	K-UTQ�C�G�Z-Q Ð p2a�H�IJG�E�O-KrG�IPN�H�E>Q	K-U|VnOFc?Q�C�V?Q	LRA�k#Q	E Á=�9p��9¤ u	a�Z-IPL_Z�IPE H�L�LRA�k#SnNPIPEZTQ	U�VYX�G�ZTQ
ZTA�E>G�H$y�G>Q�C�IJG&Z-H�E�LRA�S)IJQ	U'G�ZTQ8U-H$G�H�H�K-U#G�Z-Q�SnH�LD�Q�G�UTQ	E�LRC_IJS-G>A�C�G>AxG�ZTQ Ð p<Ñ�E�G>Q�Sbð�IPK��-[�OTC�Q Ì Ó_o � y{G>Q�C
G�ZTQ�VnOFc?Q�C�V0Q	LRA�k'Q	E Á9�9p��9¤ G�ZTQ Ð p�E>G�H$C�G�E�H�E>Q	K-UxA�S0Q�C_H$G�IJA�KjÑ�KTQ�G]a�A�C�D6��� � Ó�H�KnUtk�H$C�DYE�G�ZTQ�VnOFc?Q�C
mZ C��Á9pC  � mZ� o(@`ZTQ	KjH�KjH�LDYK-A�a�NJQ	U-[�Q	k#Q	K(G|Ñ � î��xÓ�y�A�C%G�Z-IlE�V)OFc0Q�C<H$C�C_IJh�Q	E�Ñ�E>G>Q�S��tIPK��-[�OTC�Q Ì Ó_uTG�ZTQ
VnOFc?Q�C�IPE�C�Q	NJQ	H�E>Q	UiÑ�E>G>Q�S¹��Ó�H�K-U~k�H$C�D�Q	U mk�7¿=� oTp y�H�K-Q�[�H$G�IJh�QxH�LDYKTA�a�NJQ	UT[�Q	k'Q	K(G#Ñ Ð8� î��xÓ<H$C�C_IJh�Q	E
A�C'G�ZTQ � î�� UTAYQ	E#KTA�G'H$C�CIJh�QvIlKeG�Ilk#Q�Ñ{A�C'[�Q�G�E�NPA�E>G_ÓxG�ZTQjVnOFc?Q�C'IPE#k'H$CD�Q	Uéy�A�C#CQ�G>CH�K-E�k'IlE�E�IJA�K
Ñ Á9�C��Á9pC  � �$mk� Ó_o(��Z-Q8KTQR�FG�G�Ilk#Q�G�ZTQ Ð p�G>CIJQ	E�G>A#E>Q	K-UbH|SnH�LD�Q�G<IJG�E�Q�Q	E�G�Z-Q Á9�C��Á�pj  � �$mZ� VnOTc0Q�C%H�K-U
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reveive buffer handling

è�IJ[�OTC�Q�ð7�nÎ%OFc?Q�C8ZnH�K-U-NPIPK-[xIPKvE�Q	K-UTQ�C�H�K-UjCQ	LRQ	IJh�Q�C

C�Q	E>Q	KnU-E�G�Z-IlE�VnOFc?Q�C	u�L_Z-H�KT[�IPKT[~G�ZTQmE>G�H$G>QmG>A mZ =�`Á�pj  � mk� H$[�H�IPK2o���ZnIPE Á9�C��Á9pC  � �$mk� 9 mZ C��Á9pC  � mZ�
LRXFL�NJQ|k'H�XdZnH$S-S?Q	KbE�Q�h�Q�CH�N�G�IPk'Q	E�O-KrG�IPN2H�K � î�� H$CCIJh�Q	E�H�K-UvG�ZTQ�VnOFc?Q�C�IPE<k'H$CD�Q	U mk�7¿=� o
� G�G�Z-QjC�Q	LRQ	IJh�Q�CbG�ZTQjVnOFc?Q�C�Z-H�K-UnNPIPKT[zIPE'�YO-IJG>QvE�Ilk'IPNPH$CvÑ�E>Q�Q��n[�OTC�Q�ð�Ó_o � E�E�ArA�KWH�E�G�ZTQ Ð ptE�Q�Q	E
H�K�IPK-LRA�k'IPK-[#SnH�L�D�Q�G�IJG�E>G�H$CG�E8H�C�Q	LRQ	IJh�Q6��� � A�S?Q�CH$G�IJA�K�H�K-UvG�ZTQtE>G�H$G>QtA�y�G�ZTQxH�E�E�AYL�IPH$G>Q	U�VnOFc?Q�C
LZnH�KT[�Q	E�y{C�A�k m'�
¿C� G>A mZ C��Á�pj  � mZ� Ñ�E�Q�QxE>G>Q�S�÷mIPK �n[�OTC�Q Ì Ó_o � E�E�Onk'IPKT[#G�Z-H$G�G�ZTQ�C�Q	LRQ	IJh�Q	U�SnH�LD�Q�G
LRA�KrG�H�IPK-E'O-E�Q�C'U-H$G�HFu&IPE#KTA�G'LRA�CCOTS-G>Q	U2u�H�K-UéZnH�E'Hzh´H�NlIPUiE>Q	�rO-Q	K-LRQvKrOnk|V?Q�C�Â6G�ZTQ Ð ptL_ZTQ	L�DFE'y{A�C
H�KTA�G�ZTQ�C|y�C�Q�Q#V)OFc0Q�C�IlK�G�Z-Q#C�Q	LRQ	IJh�Q'CIlKT[To?p y�G�ZTQ�C�Q'IPE�H�KTA�G�Z-Q�C�y�CQ�Q#VnOFc?Q�C�IJG�E>Q	K-U-E�H�K � î���VnH�L�D
G>ABG�ZTQjE>Q	K-U-Q�C6H�KnUeG�Z-QbV)OFc0Q�C#IPEtk'H$C�D�Q	U Á9�9p��9¤ o�ë�G�ZTQ�Ca�IPE>QbH Ð8� î���IPE6E>Q	KrG#A�OTG�u�G�ZTQdSnH�LD�Q�G
U-IPEL�H$CUTQ	U�H�KnUsG�ZTQbVnOFc?Q�C|C�Q	NPQ	H�E>Q	UeIlk'k#Q	U-IPH$G>Q	NPXéÑ�k�H$C�D�Q	U mk�
¿C� Ó_o ��Z-QmLZ-Q	L�D�y{A�C6H~E>Q	LRA�K-U�y{C�Q�Q
VnOFc?Q�C#IPKeG�ZTQdC�Q	LRQ	IJh�QdCIPKT[�Q	K-E�O-C�Q	EtG�Z-H$G6G�ZTQ�C�QjIPE6H$G#NJQ	H�E>G6A�KTQdy�CQ�QbV)OFc0Q�CtG>ABC�Q	LRQ	IJh�QjIPKnLRA�k'IPKT[
SnH�LD�Q�G�EtH�KrXYG�IPk#Q�u�V?Q	L�H�O-E>QmH�K(XzSnH�LD�Q�GxQ	H$G�IPK-[~OTSsG�ZTQmNPH�E>G�VnOFc?Q�C�a�IlNPN�V0QmU-IPE�L�H$CU-Q	U2o?@`ZTQ	K�G�ZTQ
C�Q	LRQ	IJh�Q	UiS)H�L�D�Q�G�LRA�KrG�H�IPK-E6S-CA�G>AYLRA�N<U-H$G�HWÑ � î���A�C Ð8� î��tÓ_u�G�ZTQ Ð pxS-C�AFLRQ	E�E>Q	EtG�ZTQjSnH�LD�Q�G�H�K-U
C�Q	NJQ	H�E�Q	E�G�Z-Q�V)OFc0Q�C�orpfKmL�H�E�Q�A�y�H�KbQ�C�C�A�C�Ñgî���î�Ó&G�ZTQ�VnOFc?Q�C�IPE%k'H$CD�Q	U mk�
¿C� IPk�k#Q	U-IPH$G>Q	NJX#a8IJG�ZTA�OTG
y�OTC�G�ZTQ�C�SnC�AYLRQ	EE�IPKT[To�pqy%G�ZTQ'C�Q	LRQ	IPh�Q	UeU-H$G�H�SnH�LD�Q�GtUTAYQ	E|K-A�GxZ-H�h�QbH~h´H�NPIlUBE>Q	�rO-Q	K-LRQmKYO-kxV0Q�C�u�G�ZTQ
SnH�LD�Q�G6IlE|U-IPEL�H$CUTQ	UsH�K-U�G�ZTQmE�Q	K-UTQ�C6IPE|KTA�G�I��-Q	UBVYXsE>Q	K-U-IPK-[vH Ð�� î��òVnH�L�D0o���ZrO-E�G�ZTQ�C�Q	LRQ	IPh�Q�C
C�Q�y�O-E>Q	EmG>AéH�L�LRQ�S-GdA�OTGf\gA�yl\]E�Q	�rOTQ	KnLRQsU-H$G�HeH�KnU^a%H�IJG�EdO-KrG�IPN�G�ZTQBE>Q	KnUTQ�Cma8IPNPN<C�Q	E�Q	K-U^G�Z-Q�k'IlE�E�IPKT[
SnH�LD�Q�G�o

{�|~}�|ÄÃ Åy½��7ÆÇ���� T�3�3�T½��k���Q�����`��½
��H$CH(�YG�H$G�IJA�K)ðjO-E>Q	E�HdÖ-A�a LRA�K(G>CA�N�S-C�A�G>AFLRA�N�a�IJG�ZzH��T�FQ	UBE�IJw�Q	UzG>C_H�K-E�k'IPEE�IJA�K�a�IPK-UTA�a×H�K-U5�bVnIJG
E>Q	�YOTQ	K-LRQtKrO-kxV?Q�CExÑ{CQ	NPH$G>Q	U~G>AdIPK-UnIJhYIlU-O-H�N0E>Q	K-UTQ�C©:�CQ	LRQ	IJh�Q�C8S)H�IJCE_Ó_u)a�ZTQ�C�Q�Q	H�L_Z�SnH�L�D�Q�G�Z-H�E8G>AmV?Q
H�L�DFKTA�a�NJQ	UT[�Q	UiÑ{Q	IJG�ZTQ�C8a�IJG�ZvH�S0A�EIJG�IJh�Q�A�C8H�KTQ�[�H$G�IJh�Q6H�L�DFKTA�a�NPQ	UT[�Q	k#Q	KrG_Ó�IPK~LRA�k|VnIlK-H$G�IJA�Kva8IJG�ZvH
G�IPk#Q�A�O-G&H�K-U#C�Q�G>C_H�K-E�k'IPEE�IJA�K6k#Q	LZnH�K-IPE�k IlK#L�H�E>Q�G�Z-H$G�H�K'H�L�DFKTA�a8NJQ	UT[�Q	k#Q	KrG�[�Q�G�E�NJA�E>G�A�C�UTArQ	E�KTA�G
H$C�CIPh�Q�a�IJG�ZnIPK'H|LRQ�CG�H�IPKmH�k'A�O-K(G�A�y2G�IPk#Q�oY��ZTQ8S-C�A�G>AFLRA�N)H�E�EO-k#Q	E�G�ZTQ�ZnH$CUTa%H$C�Q�G>AtV0Q ºk k���7½����QÈ@½e�
H�K-UéIPE#H$V)NJQdG>AsG>CH�L�DéH�KrX�KYO-kxV?Q�CtA�y�LRA�C�CO-S-G>Q	UiA�C�NJA�E>G#S)H�L�D�Q�G�E�Ñ�LRA�KrG�H�IPK-IlKT[BQ	IJG�ZTQ�C'O-E�Q�C'U-H$G�H
A�C�SnC�A�G>AYLRA�N�IPKTy{A�Ck'H$G�IPA�K)Ó_o-� H$V)NJQ Ì [�IPh�Q	E8H�K~A�h�Q�C�hFIJQ�a A�y�S0A�EE�IJVnNJQ�L�H�E>Q	E8a�IJG�ZnIPKdG�ZTQ�S-CA�G>AYLRA�N¨u0H�K
QR�FSnNPH�K-H$G�IJA�KdA�y�Q	H�L_Z�L�H�E>QxH�E�a�Q	NPN2H�E�G�ZTQ�CQ	E�O-NJG�IPK-[6H�LRG�IPA�KvIPK-IJG�IlH$G>Q	U2o

@MZTQ	K`HeU-H$G�HeSnH�LD�Q�GdIlE�C�Q	LRQ	IPh�Q	U2u�G�Z-Q Ð p�LRA�k#SnH$C�Q	EmG�ZTQzE>Q	�YOTQ	K-LRQzKrO-kxV?Q�C�A�y�G�ZTQ�SnH�LD�Q�G
a�IJG�ZMG�Z-Q�H�E�E�O-k'Q	U E>Q	�YOTQ	K-LRQ�KYO-kxV0Q�Cjy{A�CvG�ZTQeE>Q	K-U-IPK-[iK-AYUTQ�o<pqytG�ZTQsKrOnk|V?Q�CEvH$CQBQ	�rO-H�Ngu�G�ZTQ
C�Q	LRQ	IJh�Q	UzS)H�L�D�Q�G|IPE�G�ZTQ6A�KTQ6G�Z-H$G�IPE�QR�FS?Q	LRG>Q	UBH�K-U�G�ZTQ Ð p�LRA�K(G�IPKYOTQ	E�a�IPG�Z�IJG�E�C�Q�[�OnNPH$C�A�S0Q�C_H$G�IJA�K2o
� C�Q	LRQ	IJh�Q	UdE>Q	�YOTQ	K-LRQ�KrOnk|V?Q�C�Ek'H�NPNJQ�C�G�ZnH�K�QR�FS?Q	LRG>Q	UbIlK-U-IPL�H$G>Q	E�H|U-OTS)NPIPL�H$G>Q	U'U-H$G�HxSnH�LD�Q�G%L�H�OnE>Q	U
VYXsH~NJA�E>GxA�CtNlH$G>Q � î��'o ��ZYO-E�G�Z-QbLRA�C�CQ	LRGtH�LRG�IJA�KeG>A�G�H$D�QdIlE�G>A�C�Q	E>Q	K-U�G�ZTQ � î��'u V?Q	L�H�O-E>QmG�ZTQ
ÉUÊ �_¦ ¥ ¶�¿ §¨¤ ± §¨§ ¿ � À �_©Yª ² µ�¬$ËTÌNÍ��¬$ËTÌEÎ�¦g�_ªg��¤q� ³ §¨µqµ�§¨µf¤qª ¿ � À�Ï	Å ¼ Å Ð�Å
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SnH�L�D�Q�G8G]XYS?Q E>Q	�rO-Q	K-LRQ|LZ-Q	L�D QR�YS)NPH�K-H$G�IJA�K C�Q	E�OnNJG�IPKT[6H�LRG�IJA�K
Ñ NJA�E>G � î�� C�Q	E>Q	KnU � î��

� � � � Ò A�D LZ-Q	L�DjVnOFc?Q�C�E>SnH�LRQ
Ñ�E>Q�Q��n[�ð�Ó

Ó NJA�E>G�U-H$G�H IJ[�KTA�CQ�Ô×E>Q	K-U Ð�� î��
Ñ U-OTSnNlIPL�H$G>Q � î�� IJ[�KTA�CQ�SnH�L�D�Q�G

� î�� Ò A�D C�Q	NJQ	H�E�Q�VnOFc?Q�C
Ó S-C�Q�hFIJA�O-E � î�� NJA�E>G IJ[�KTA�CQ�SnH�L�D�Q�G

Ð8� î�� KTA�KTQ k'H$C�DbVnOFc?Q�C<y{A�C
C�Q�G>CH�KnE�k'IPE�EIJA�K

î���î KTA�KTQ Q�C�C�A�C�U-Q�G>Q	LRG>Q	U IJ[�KTA�CQ�SnH�L�D�Q�G

� H$VnNPQ Ì �n��H�L�D�Q�G�S-C�AFLRQ	E�E�IPKT[6a�IPG�Z-IPKbC�Q	LRQ	IJh�Q�C

E>Q	K-U-Q�C�QR�YS?Q	LRG�E|A�KTQ�o�pfE�G�ZTQ'CQ	LRQ	IJh�Q	U�E>Q	�YOTQ	K-LRQmKrO-kxV?Q�C|NPH$C�[�Q�C|G�Z-H�KsQR�FS?Q	LRG>Q	U2u�G�ZTQ'S)H�L�D�Q�Gta�IJG�Z
G�ZTQvLRA�C�CQ	LRG'E>Q	�rO-Q	K-LRQvKrOnk|V?Q�C#Z-H�E6V?Q�Q	KéLRA�C�COTSnG>Q	U Ñgî���î�Ó|A�C�NJA�E>G�o � E#G�ZTQdS-C�A�G>AFLRA�N�UTAYQ	E#KTA�G
Z-H�h�Q�HdE>Q	NJQ	LRG�IJh�Q'CQ�G>CH�K-E�k'IlE�E�IJA�K�k#Q	LZnH�K-IPE�kÒG�ZTQ#SnH�LD�Q�G|IPE�E�Ilk#SnNJXvU-IlE�L�H$CUTQ	UzH�K-UzG�ZTQ#E>Q	KnUTQ�C�IPE
KTA�G�I��nQ	U~a�IPG�Z�HdKTQ�[�H$G�IJh�Q#H�LDYKTA�a�NJQ	UT[�Q	k'Q	K(G�Ñ Ð�� î��xÓ_o���ZYO-E�u)G�Z-IPE8SnH�L�D�Q�G�a8IPNPN�V?QtC�Q�G>CH�K-Ek'IJG>G>Q	U
NPH$G>Q�C�Q	IJG�ZTQ�C�V?Q	L�H�O-E>Q�G�ZTQ�E>Q	K-U-Q�C�[�A�G&G�ZTQ Ð8� î��#u�A�C&V?Q	L�H�O-E�Q�A�y2H�G�IPk#Q�A�OTG�o � E&G�ZTQ�k'IPEE�IPKT[�SnH�LD�Q�G
H�NPE>AzL�H�O-E>Q	E#H�G�IPk#Q�A�O-G6H$G6G�ZTQdE>Q	K-UnIPKT[�EIPUTQ�u�G�Z-QbS)H�L�D�Q�G�E#a�IlNPN�Q�h�Q	KrG�O-H�NPNJX�H$CCIJh�QdIPK�G�Z-QdLRA�CC�Q	LRG
A�CUTQ�C�o

ë�KeG�ZTQdC�Q	LRQ�S-G�IPA�K�A�y�H�K � î��òS)H�L�D�Q�G�u�G�ZTQ Ð pxH�NPE>AzLZTQ	LDYE#G�Z-QbE>Q	�YOTQ	K-LRQdKYO-k|V?Q�C6H�K-U�IJy�IJG
[�A�GbG�ZTQ�QR�FS?Q	LRG>Q	U�KYO-kxV?Q�CmIJGbLRA�K(G�IPKYOTQ	EmS-C�AFLRQ	E�E�IPK-[�H�K-UWCQ	NJQ	H�E>Q	EbG�ZTQ�H�LDYK-A�a�NJQ	U-[�Q	U�V)OFc0Q�C�o�p y
G�ZTQ6C�Q	LRQ	IJh�Q	UzE>Q	�YOTQ	K-LRQ#KYO-kxV0Q�C�IPE�E�k'H�NlNJQ�C8G�ZnH�K�H�EE�O-k#Q	U2u0a�Q6ZnH	h�Q#C�Q	LRQ	IJh�Q	UBHbU-OTS)NPIPL�H$G>Q	U � î��
V?Q	L�H�O-E>Q�G�ZTQ�E>Q	K-UTQ�C%CH�KdIPKrG>A#HtG>CH�K-E�k'IlE�E�IJA�K�G�IPk#Q�A�OTG%V?Q�y�A�CQ8G�ZTQ�LRA�C�CQ	LRG � î���a�H�E%CQ	LRQ	IJh�Q	UjH�K-U
G�ZTQ'CQ	LRQ	IJh�Q�CxZ-H�E|C�Q	E>Q	KrG|H�K � î��òOTS?A�KzG�ZTQ�H$C�C_IJh´H�N�A�y<H�KeH�NJC�Q	H�UTXzH�L�DFKTA�a8NJQ	UT[�Q	U�U-H$G�HjSnH�LD�Q�GVÕ�o
��ZTQ#CQ	E>S?A�K-E>Q'IPKBG�ZnIPE�L�H�E>QmIlE�E�IPk#S)NJXvG>A�IP[�KTA�C�Q#G�ZTQ � î��#o � C�Q	LRQ	IJh�Q	U�E>Q	�YOTQ	K-LRQ�KYO-kxV0Q�C�NlH$C�[�Q�C
G�Z-H�K�a�Z-H$G�IPE8QR�YS?Q	LRG>Q	UzIPK-UnIPL�H$G>Q	E�G�ZnH$G�G�Z-QtLRA�C�CQ	LRG � î��ØZnH�E8V?Q�Q	K�LRA�C�COTSnG>Q	U�A�C�NJA�E�G�o0��ZYO-E8G�ZTQ
H�LRG�IJA�K~G�H$D�Q	K�IlE<G>AmIJ[�K-A�C�Q�G�ZTQ � î��#u-VnOTG<G�Z-QxH�E�E>AFL�IPH$G>Q	U~VnOFc?Q�C�IPE�k'H$CD�Q	U~y{A�C�C�Q�G>CH�KnE�k'IPE�EIJA�KdG>A
y{A�CLRQ�G�ZTQ�CQ	LRQ	IJh�Q�C8G>A�C�Q	E>Q	K-UjG�Z-Q � î��#on��ZTQ�VnOFc?Q�C�H�E�E>AFL�IPH$G>Q	U�a�IJG�ZdG�ZTQxH�E�E�O-k#Q	UeÑ�H�K-U~k'IlE�E�IPKT[rÓ
� î��×a8IPNPN0G�IPk#Q�A�OTG�H�KnUjV?Q�C�Q	E>Q	KrG�a�Z-IPL_ZjH�NPE>A#y{A�CLRQ	E�G�Z-Q�C�Q	LRQ	IJh�Q�C�G>AmC�Q	E>Q	K-UdG�Z-Q � î��#o

� C�Q	LRQ	IJh�Q	U Ð�� î��MSnH�LD�Q�G&UTAYQ	E�KTA�G�KTQ�Q	U#E>Q	�YOTQ	K-LRQ<LZ-Q	L�DFIPKT[vÖ�G�ZTQ�H�E�E�AYL�IPH$G>Q	U6V)OFc0Q�C�IlE�k�H$C�D�Q	U
y{A�C|C�Q�G>CH�KnE�k'IPE�EIJA�KBH�E|NJA�K-[~H�ExIPG|IPE�IPKsG�ZTQ mZ C��Á9pC  � mZ� E>G�H$G>Q�o�ë�G�ZTQ�Ca�IPE>Q#G�ZTQ Ð8� î��ÒIPE�IP[�KTA�C�Q	U
Ñ{G�ZTQvV)OFc0Q�CmIPE#IPK Á9�C�9pj  � �4mZ� E>G�H$G>Q�H�K(XYa�H�XTÓ_o�pfKWL�H�E>QvA�y�Heî���îØQ�CC�A�C'G�ZTQvS)H�L�D�Q�GmIlE'UTC�A�S-S?Q	U
IPk'k'Q	U-IPH$G>Q	NJX6H�K-U�K-A|y�OTC�G�ZTQ�C&H�LRG�IPA�KmIPE�IPK-IJG�IlH$G>Q	U2u�V?Q	L�H�O-E>Q�G�Z-Q�S-C�A�G>AFLRA�N0IPE&O-KnH$VnNJQ<G>AxU-Q�G>Q	LRG�Q�C�CA�CE
IPKdG�ZTQ|S-C�A�G>AFLRA�N�ZTQ	H�UTQ�C	o

��Z-Q�CQ	E�O-NJG�IPK-[|S-C�A�G>AFLRA�N2IPE%H$VnNJQ�G>A'Z-H�KnU-NJQ8H�KrXdKrO-kxV?Q�C%A�y LRA�C�CO-S-G>Q	UbA�C�NJA�E>G%SnH�L�D�Q�G�E8LRA�K(G�H�IlKF\
IPKT[dQ	IJG�Z-Q�C�O-E>Q�C�U-H$G�HdA�C�SnC�A�G>AYLRA�N�IlKTy�A�C_k'H$G�IJA�K2u?H�E�NJA�KT[jH�E�G�Z-Q Ð p�H�K-UzG�ZTQ'LRA�K-K-Q	LRG�IJA�KzV?Q�G]a�Q�Q	K
G�ZTQvIPKnLRA�C�S?A�CH$G>Q	UWKTAFUTQ	E#IPE6A�S?Q�CH$G�IJA�KnH�N¨o���ZTQjS-CA�G>AYLRA�N<a%H�E�U-Q�h�Q	NJA�S?Q	UiG>AsQ	K-E�OTCQjC�Q	NPIPH$VnIlNPIJG]XBA�y
U-H$G�HzG>CH�KnE�k'IPE�EIJA�KeH$G Ð pxNPQ�h�Q	N¨u�KTA�G6G>AsZ-H�K-U-NPQbZ-H$C_UTa�H$CQby�H�IPNPO-C�Q	E6IPK�G>Q�Ck'E6A�y�y�H�O-NJG6G>A�NJQ�C_H�K-LRQ�o
��ZTQdS-CA�G>AYLRA�N�IPG�E>Q	NJy8L�H�K^V?QbA�SnG�IPk'IJw�Q	UéIPKiE>A�k'Q~L�H�E>Q	E�Ñ{Q�o�[To&V0Q�G>G>Q�CmZ-H�K-U-NPIlKT[�A�y � î��#íÁE'a�IJG�ZéH
NPH$C�[�Q�C�E>Q	�YOTQ	K-LRQ8KYO-kxV?Q�C½Ó_u�VnOTG&G�Z-IPE&IlE�NJQ�y{G&G>A|y�OTG�OTCQ�IPk#SnNPQ	k#Q	K(G�H$G�IPA�K-E�o�pfK�LRA�k#SnH$C_IPE>A�K'G>AxQR�FIlE>G�IPKT[
S-C�A�G>AFLRA�NPE�u2G�ZnIPE�S-C�A�G>AFLRA�N�L�H�K�C�A�OT[�Z-NJX�V?Q'L�NPH�E�E�I��nQ	UBH�E�Hjh$H$CIPH$G�IJA�KBA�y%G�ZTQ'��î%� S-CA�G>AYLRA�N�Ñ�OnE�IPKT[
Ð�� î��#íÁE�H�KnUjH"�T�FQ	UvE�IJw�Q�G>CH�KnE�k'IPE�EIJA�Kba�IPK-UTA�a�Ó_o
×�Ø ²�¿ § ¤>¥§¨µ�Ã�¥ Ä §¨� ±´À´¶ §�ª¨¦]¥ À�Â µ½®´É ± ª?¡?µ©Ù ÚRµ�§¨µqµ À ª ²´¿ §�É�µ ² ¥VÚ ¿ � ± ¦�§¨µÛÚRµq¦]¥ ³ ª ¿ Ã<µf§ Å
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��ZTQ�k�H3%fA�C [�A�H�NrIPE�G>A8E�OTSnS0A�CG?H�E>G�H�K-U-H$CUnIJw�Q	U2u�VnOTG2Q�ÍmL�IJQ	K(G S-C�A�[�CH�k�k'IPKT[<IPKrG>Q�C�y�H�LRQ�E�O-L_Z�H�E�ô Ð p\ç
E>AFL�D�Q�G�E8A�KvG>A�S�A�y�G�Z-Q|��H$CH(�YG�H$G�IJA�K�KTQ�G]a�A�C�D0onpfKvLRA�K(G>C_H�E>G�G>AmA�G�ZTQ�C8H$S-SnC�A�H�LZTQ	E	u-G�ZTQ|��H$CH(�YG�H$G�IPA�K
KTQ�G a�A�C�DvIlE�O-E>Q	UvVrXjSnH$C_H�NPNJQ	N2H$S-SnNlIPL�H$G�IJA�K-E<QR�TL�NPO-EIJh�Q	NJXdH�K-U~IPE�KTA�G8IPKrG>Q	K-UTQ	U~H�E8H#CQ�SnNPH�LRQ	k#Q	KrG�y{A�C
H'LRA�k'k'A�K~Ï ��Ð unE>A�H�E�E�AYL�IPH$G>Q	U~S-C�A�G>AFLRA�NPE|Ñ{Q�o�[ToJu?�8î%��:�pq�%Ó�L�H�KvV?Q�Q	NPIPk'IlK-H$G>Q	U2oT��ZTQ	E>Q|S-C�A�S?Q�C�G�IJQ	E
H�NPNJA�a OnE�IPKT['E>S?Q	L�IPH�NlIJw�Q	UvKTQ�G a�A�C�D~y�Q	H$G�OTCQ	E�u)A�SnG�IPk'IJw�Q	U~S0A�IlK(Gf\gG>A$\gS?A�IPKrG�S-C�A�G>AFLRA�NPE�u?H�K-U�LRA�K(G>C�A�NlNPIPKT[
G�ZTQ|K-Q�G]a�A�C�DjH$G�O-E>Q�C�NPQ�h�Q	N2a�IJG�ZTA�O-G�A�S?Q�CH$G�IlKT['E>XFE>G>Q	k�IPKrG>Q�CH�LRG�IJA�K�Ñ�E>Q�Q��-[�OTCQ|ö�Ó_o

Hardware

System

PVM PS-PVM

Libpsp

TCP/IP

Libc

Ethernet

Network Network

User

Application

System Library

User Environment

Network Protocols

Device Driver

è�IJ[�OTCQ|ö7�nô8E�Q�C>\]NJQ�h�Q	N�LRA�k�kxO-KnIPL�H$G�IJA�KjZ-IJ[�Zra%H	X
��ZTQ���H$CH(�YG�H$G�IJA�KÔS-C�A�G>AFLRA�NxE�A�y�G a�H$C�Qia�IPG�Z-IPKMA�OTCzE>XFE>G>Q	k NlIJV-CH$C�X×Ñ�NPIJVnSnE>S0ÓbIPk'SnNJQ	k#Q	KrG�EvktO-NJG�I}\
SnNJQ�NJA�[�IPL�H�N�LRA�k'ktO-K-IPL�H$G�IPA�K�L_Z-H�K-KTQ	NPEmA�KMH�S)Z(XFE�IPL�H�N�NPIPKTD0o&��ZnIPE�IPEmQ	E�E>Q	KrG�IPH�N�G>AéE>Q�GdOTS`HiktO-N}\
G�IPO-E�Q�C©:´kxOnNJG�IJS-C�A�[�C_H�k'k'IPKT[8Q	K(hFIJC�A�Knk#Q	K(G�o��&C�A�G>AFLRA�N-A�S-G�IPk�IJw	H$G�IJA�K#IPE�UTA�K-Q<VrX6k'IPK-Ilk'IJw	IPKT[8S-C�A�G>AFLRA�N
ZTQ	H�UTQ�C_E|H�K-U�Q	NPIPk'IPKnH$G�IPKT[dVnOFc?Q�CIPKT[ja8ZTQ	KTQ�h�Q�C|S?A�E�EIJVnNJQ�o��YQ	K-UnIPKT[vH~k'Q	E�E�H$[�QmIlE|IPk#S)NJQ	k#Q	KrG>Q	UsH�E
w�Q�C�A$\]LRA�SYXiS-C�A�G>AFLRA�N<a�Z-IPL_Z�G>CH�K-E>y{Q�CEtG�ZTQvU-H$G�HBU-IPC�Q	LRG�NJXsy{C�A�kêO-E>Q�C�\]E>SnH�LRQdG>ABG�ZTQvKTQ�G a�A�C�DiIPKrG>Q�C>\
y�H�LRQ�o�è0Q�C�A$\]LRA�SYXmV?Q	Z-H�hYIJA�O-C%UnOTCIPKT[tk#Q	E�E�H$[�Q�CQ	LRQ�S-G�IJA�KjIPE%H�LZnIJQ�h�Q	Uja�ZTQ	KbG�ZTQ�S?Q	K-U-IlKT[xk#Q	EE�H$[�Q�IPE
H�U-UTCQ	E�E>Q	UxG>A�G�Z-Q�C�Q	LRQ	IPhYIPK-[�S-C�AFLRQ	E�E�Ö´A�G�ZTQ�C�a8IPE>Q&G�Z-Q�k#Q	EE�H$[�Q�IPE�LRA�SnIJQ	UxA�K-LRQ<IPK(G>A�H8VnOFc?Q�C�IPKtH�LRA�k6\
k#A�Kdk#Q	E�EH$[�Q�H$CQ	HFoY@MIJG�Z-IlK�G�ZTQ���H$CH(�YG�H$G�IJA�KjK-Q�G]a�A�C�D�S-CA�G>AYLRA�N¨uYA�S?Q�CH$G�IPKT[6E>XFE>G>Q	k IPKrG>Q�CH�LRG�IJA�KdIPE
LRA�k#SnNPQ�G>Q	NJXvQ	NPIPk�IPK-H$G>Q	U2u-CQ	k#A�hFIPKT[dIJG�y�C�A�kòG�ZTQ#LRCIJG�IlL�H�N�SnH$G�Z�A�y�UnH$G�H�G>CH�KnE�k'IPE�EIJA�K2on��Z-Qtk'IlE�E�IPKT[
y�O-K-LRG�IJA�K-H�NlIJG]XbG>AbEOTS-S?A�C�G�HbkxO-NPG�IPO-E>Q�C�Q	KrhFIJC�A�K-k#Q	KrG�IPE�C�Q	H�NPIJw�Q	U�H$G8OnE>Q�C�NPQ�h�Q	N�IPK~G�ZTQx��H$CH(�YG�H$G�IPA�K
E>XFE>G>Q	kÙNlIJV-CH$C�X�o

ép?BA ê¹P`K�oNGYSlD'K7S�ëNP�D5Mznìx�í5î�w
è�IJ[�OTC�Q%÷�[�IPh�Q	E�H�K#A�h�Q�ChYIJQ�a�A�y)G�Z-Q<G�ZTC�Q�Q�k'H3%>A�C�SnH$C�G�E�A�y0��ô8Ï�î�����ZTQ<�&ô�Ï�îéIPK(G>Q�Cy{H�LRQ�u�G�ZTQ���ô8Ï�î
k#Q	E�EH$[�Q|Z-H�K-U-NPQ�C	uTH�K-UjG�ZTQ|��ô8Ï�î�C�Q	E>A�OTC_LRQ|k'H�K-H$[�Q�C	o

ï�ð ñyòóï ���'¾��3�'ôZôZ�� k¾��W T�3����õB�Q�`� À ��Z-IlE�k#AFU-O-NJQ|H�LRG�E�H�E�G�ZTQxS-C�A�[�CH�k'k�IPKT[mIlK(G>Q�C�y�H�LRQ|y{A�C�H�K(X
H$SnSnNPIPL�H$G�IJA�K�o���ZTQ�UTQ	E�IP[�K'IPE�KTA�G&C�Q	E>G>CIPLRG>Q	U'G>AxH�SnH$CG�IPL�O-NPH$C�IPKrG>Q�C�y�H�LRQ8UTQ��)K-IJG�IJA�K6E�O-L_Z�H�E�ô8K-IJ�
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PULC Protocol Switch
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PULC Interface

PULC Message Handler

PULC Resource
Manager (PSID)

è�IJ[�OTC�Q�÷v�n��ô8Ï�î � CLZ-IPG>Q	LRG�OTC�Q

E�AYLD�Q�G�E�o�pqG�IPE�S?A�E�E�IJV)NJQxH�K-UzCQ	H�E>A�K-H$VnNJQ#G>AvZnH	h�Q�E>Q�h�Q�C_H�N�IPKrG>Q�C�y{H�LRQ	EmÑ{A�C�S-C�A�G>AFLRA�NPE_Ó8C�Q	EIPU-IPKT[
EIPUTQ6VrXzE�IPU-Q�u)Q	H�L_Z�H�L�LRQ	E�E�IPVnNJQ#G�ZTC�A�O-[�ZBIJG�E�A�a�K � �&p_o���ZYO-E�u?U-I}c?Q�C�Q	KrG � �&pqE�H�KnUzS-C�A�G>AFLRA�NPE
L�H�KmV?Q8IPk'SnNJQ	k#Q	KrG>Q	U#G>AxEOTS-S?A�C�G&HxU-I}c?Q�C�Q	K(G��rO-H�NlIJG]X6A�y�E>Q�C�hFIPLRQ�urCH�KT[�IPKT[|y�C�A�k E>G�H�K-U-H$C_U-IJw�Q	U
IlK(G>Q�C�y�H�LRQ	E�Ñ�I¨o�Q�or�8î<�sA�C�ô����iE>AYLD�Q�G�E_Ó_uYa�IPUTQ	NJXtO-E>Q	U�S-C�A�[�CH�k'k�IPKT[�Q	KrhYIJCA�K-k#Q	KrG�E�Ñ�I¨o�Q�oY����p
A�C8��õ���Ó_u-G>A'E�S0Q	L�IlH�NPIJw�Q	UdH�K-UdS-C�A�SnCIJQ�G�H$C�X � ��pfE|Ñ���H$CH(�YG�H$G�IPA�KjS?A�C�G�E<H�K-UjH6G>COTQ�w�Q�CA'LRA�SrX
SnC�A�G>AYLRA�N|L�H�NPNJQ	Um�8H	a�U-H$G�H(Ó_o � NPN�IlKûH�NPN¨u%G�ZTQs�&ô�Ï�îñIPK(G>Q�Cy{H�LRQsIPEdG�Z-QsS-C�A�[�CH�k�k#Q�C>\ghFIPE�IJVnNPQ
IlK(G>Q�C�y�H�LRQ�G>A�H�NlN�IPk#SnNPQ	k#Q	K(G>Q	UbS-CA�G>AYLRA�NPE	o

ï�ð ñyò�� �����W�Q¾'���2�' $�@½���� À ��ZTQtk#Q	E�E�H$[�Q#Z-H�K-UnNJQ�C8IPE�C�Q	E>S?A�K-E�IPVnNJQ�G>AjZ-H�K-U-NPQ|H�NPN�DFIPK-UnE�A�y8Ñ�NJA�a
NPQ�h�Q	N�Ó�U-H$G�HtG>CH�K-E>y{Q�C	uYQ	E>S?Q	L�IPH�NPNJX'IPKnLRA�k'IPKT[|H�KnUmA�O-G>[�A�IPKT[#k#Q	E�E�H$[�Q	E	u-H�K-UmIlE�G�Z-Q8A�K-NPX'SnH$C�G�G>A
IlK(G>Q�CH�LRG�U-IPC�Q	LRG�NJX�a�IJG�ZxG�ZTQ%Z-H$CUTa%H$C�Q�o�pqG�LRA�K-E�IPE>G�E A�ynH�S-C�A�G>AFLRA�N}\]IPKnUTQ�S?Q	K-UTQ	KrG2SnH$C�G�H�K-UxH�E>S?QR\
L�I��nL8Ilk#SnNJQ	k#Q	KrG�H$G�IJA�Kmy�A�C%Q	H�L_ZdS-C�A�G>AFLRA�N0U-Q��nKTQ	Uma�IJG�Z-IPK��&ô�Ï�î�oF��ZTQ�S-C�A�G>AFLRA�N}\]IPK-U-Q�S0Q	KnUTQ	K(G
S)H$C�G�IlE�G�ZTQy�)Ý>â�çgâ	áâ�ß2Û·^�å�çgá�[�a�Z-IlLZbU-IPE>SnH$G�L_ZTQ	E&IlK-LRA�k'IPKT[xk#Q	E�E�H$[�Q	E<H�K-UbUTQ	ktO-NJG�IJS)NJQR�YQ	E�G�ZTQ	k
G>A�S-C�A�G>AFLRA�N�E>S?Q	L�I��nLdÝ�Ü�á_Ü�å�à�Ü�[Yæ$äT]FßJÜ�ÝÛ½o���A�[�Q�GtZ-IP[�ZF\]E>S?Q�Q	UsLRA�k'ktO-K-IPL�H$G�IPA�K2u�G�ZTQmS-C�A�G>AFLRA�NPE
ZnH	h�QbG>A�V?Q�H�ExNJQ	H�KeH�ExS?A�E�E�IJV)NJQ�o2��ZrOnE�u��&ô�Ï�î×S-C�A�G>AFLRA�NPE|H$CQmKTA�GtNPH	X�Q�C�Q	UeA�KeG>A�SeA�y<Q	H�L_Z
A�G�Z-Q�CWÖ G�Z-Q�XsC�Q	E�IPU-Q�E�IPUTQmVrXsEIPUTQ�o��FQ	K-U-IPKT[vH�k#Q	E�EH$[�QdH�h�A�IPU-E6H�KrXsIPK(G>Q�C_k#Q	U-IPH$G>QmVnOFc?Q�CIPKT[To
� y{G>Q�C�L_ZTQ	L�DFIPKT[bG�ZTQ6U-H$G�HmVnOFc?Q�C	unG�ZTQ6E>Q	K-U-Q�C8U-IJCQ	LRG�NJXdG>CH�K-E>y{Q�CE8G�ZTQtUnH$G�H�G>AbG�ZTQ6Z-H$CUTa%H$C�Q�o
@MZTQ	KjCQ	LRQ	IJhYIlKT[#H#k#Q	E�E�H$[�Q�u-G�Z-Q�UnH$G�H'IPE&�-CE>G%a�C_IJG>G>Q	KdG>A'H'k#Q	E�EH$[�Q�VnOFc?Q�C�H�K-UdG�ZTQ	KjUTQ	NPIPh(\
Q�CQ	UzG>AbG�Z-Q6H$SnSnNPIPL�H$G�IJA�K�o?ë�K-NPXjG�ZTQ��<æH^N]�æ�çgæ�S-C�A�G>AFLRA�N�V?Q	Z-H	h�Q	E�UnI}c0Q�CQ	K(G�NJXvH�KnU�LRA�S)IJQ	E�G�ZTQ
CQ	LRQ	IJh�Q	U~U-H$G�H�U-IJC�Q	LRG�NJXmG>A�IJG�E��)K-H�N2UTQ	E>G�IPKnH$G�IJA�KjIPKdG�ZTQ|H$SnSnNPIPL�H$G�IJA�KjE�SnH�LRQ�o

ï�ð ñyò	� ���W�Tº$����� � �' k�Q¾'�7� À ��Z-IPE2k#AFU-O-NJQ�IPE�IPk#SnNJQ	k'Q	K(G>Q	U�H�E H�ô�K-I}��U-H$Q	k#A�K�SnC�AYLRQ	EE�Ñ����Fpq��Ó
H�KnUvE�OTS?Q�C�hFIPE>Q	E�H�NPNJAFL�H$G>Q	UjC�Q	E>A�O-CLRQ	E�u-L�NJQ	H�K-E�OTSvH$y�G>Q�C8H$S-SnNPIPL�H$G�IPA�KbEZrOTG�U-A�a�K-E	uFH�KnUvLRA�K(G>CA�NPE
H�L�LRQ	EE�G>A|LRA�k'k'A�K6C�Q	E>A�OTCLRQ	E	o���ZrOnE�u�IJG�G�H$D�Q	E&L�H$C�Q�A�y0G�H�E>DFE�O-E�OnH�NPNJX�k'H�K-H$[�Q	U'VrXtG�ZTQ%A�S?Q�CH$Gf\
IlKT[�E>XFE>G>Q	kjo � NPN����Ypf��E�LRA�k'ktO-K-IPL�H$G>Qta�IJG�ZjQ	H�L_Z~A�G�Z-Q�C	o)��Z-Q�XbQR�TLZnH�KT[�QtNPAYL�H�N IPKTy{A�Ck'H$G�IJA�K
H�KnU'G>CH�K-Ek'IJG&UTQ	k�H�K-U-E�A�y2NJAFL�H�N-SnC�AYLRQ	EE>Q	E&G>AxG�ZTQ8�%�Ypf�MA�y�H�C�Q	k#A�G>Q�KTAFUTQ�o(@MIJG�Z'G�ZnIPE�LRAYA�ST\
Q�C_H$G�IJA�K2u)��ô8Ï�îMA$c?Q�CE�H�U-IPE�G>CIJVnOTG>Q	UbC�Q	E�A�OTCLRQxk�H�K-H$[�Q	k#Q	KrG�H�K-U�E�OTS-S?A�C�G�E�H�E�IPK-[�NJQ�E>XFE>G>Q	k
hFIJQ�a�o

� AvV?QtS?A�C�G�H$V)NJQ#H�k#A�KT[�E>G|UnI}c0Q�CQ	K(G�Z-H$C_UTa�H$CQtS)NPH$G>y�A�C_k'E�H�K-UBA�S?Q�CH$G�IPK-[vE>XYE�G>Q	k'E�u��&ô�Ï�î×IPk#SnNJQR\
k#Q	KrG�E<H�NPN0Z-H$CUTa%H$C�Q�H�K-UbA�S0Q�C_H$G�IPKT[6E>XYE�G>Q	k�E>S?Q	L�I��nL�S)H$C�G�E%IPKdHxk#AFU-O-NPQ8L�H�NPNJQ	UdZ-H$C_UTa�H$CQ�H$VnE�G>CH�L½\
G�IJA�K�NlH	X�Q�C�Ñ�	 � Ï�Ó_o���ZrO-E	uRL_ZTAYA�E�IPKT[�H�UnI}c0Q�CQ	K(G�IPKrG>Q�CLRA�K-K-Q	LRG�IJA�K�KTQ�G a�A�C�D�H�E U-IPE�L�OnE�E>Q	U�IPK�E>Q	LRG�IJA�KtöYo Ì
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A�K-NJX�y{A�CLRQ	E�G�ZTQ%H�UTA�S-G�IJA�KxA�yTG�ZTQ�	 � ÏdG>A�G�ZTQ��YO-H�NPIPG]X�A�ynE>Q�ChYIPLRQ�G�ZTQ%KTQ�a�LRA�k�kxO-KnIPL�H$G�IJA�KtZ-H$CUTa%H$C�Q
S-C�A�hYIlUTQ	E�o

ë�K-Q�S?A�E�E�IJVnNPQ�U-CH	a�V)H�L�D~IPKvG�ZTQxUTQ	EIJ[�KjA�y�O-E>Q�C�NJQ�h�Q	N�SnC�A�G>AYLRA�NlE8IPE�O-E�IPKT['H�S?A�NPNPIPKT[#E>G>C_H$G>Q�[�XvG>A
a%H�IJG�y{A�C8G�Z-QxH$C�CIPh´H�N2A�y�K-Q�aÔk#Q	E�EH$[�Q	E�u)V?Q	L�H�O-E�Q|S?A�NPNPIPK-[6LRA�KnE�O-k#Q	E�î%�&ô�LRXFL�NJQ	E8a�Z-IPNJQ�a%H�IJG�IPK-[To-p y
G�ZTQ�E>Q	K-UTQ�C%IPE�A�KmG�ZTQ�E�H�k#Q8K-AYUTQ�urG�ZTQ8E�Q	K-UTQ�C%IPE&E�NPA�a�Q	UmUTA�a�KbH�K-U�IJG�G�H$D�Q	E�Q�h�Q	KbNPA�KT[�Q�C�G>AtQR�FQ	L�OTG>Q
G�ZTQ'E>Q	KnUBL�H�NPN�y�A�C�a8Z-IPLZ�G�ZTQ#CQ	LRQ	IJh�Q�C|IPE�a%H�IJG�IPKT[dy{A�C	o���ZYO-E�u?�&ô�Ï�î O-E�Q	E�U-I}c?Q�C�Q	KrG�LRA$\]ELZTQ	U-OnNPIPKT[
E>G>CH$G>Q�[�IPQ	E6G>A�Z-H�KnU�A$c`G�ZTQjî<�&ô G>AzG�ZTQdE>Q	K-UTQ�C	o���ZTQ�C�Q�y{A�C�QbQ�h�Q	KéKTAFUTQR\]NJAFL�H�N�k#Q	EE�H$[�QdG>CH�K-E>y{Q�CE
Z-H�h�QxH�L�LRQ�S-G�H$VnNPQ|NPH$G>Q	K-L�IJQ	E	o

��Z-Q�y{A�NPNJA�a8IPKT[vE>Q	LRG�IJA�KnE|S-CQ	E>Q	K(G�ExG�ZTQmG�ZTC�Q�Qmk�H�IPKsSnH$CG�E�A�y��&ô�Ï�îL9�G�Z-Q�C�Q	E>A�O-CLRQmk'H�KnH$[�Q�C	u
G�ZTQ|k'Q	E�E�H$[�Q|Z-H�KnU-NJQ�C	uTH�K-UjG�Z-Q�S-C�A�[�CH�k'k�IPKT[#IPKrG>Q�C�y{H�LRQ�9bIPKjUTQ�G�H�IPNgo

ép?ed x�
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�FIPKnLRQ��&ô�Ï�îiIPE�Q	K(G�IJCQ	NJXxIPk'SnNJQ	k#Q	KrG>Q	U'IPK#O-E�Q�C>\]E>SnH�LRQ�u�G�Z-Q�A�S?Q�CH$G�IPKT[�E>XFE>G>Q	k UTArQ	E&KTA�G&k'H�K-H$[�Q8G�ZTQ
C�Q	E>A�O-CLRQ	E�o���Z-IlE8G�H�E�DzIlE�UTA�KTQ6VrXzHdC�Q	E>A�O-CLRQ�k'H�K-H$[�Q�CbÑ����Ypf������H$C_H(�YG�H$G�IJA�K���H$Q	k#A�K0Ó_o�p G�L�NPQ	H�K-E
OTSmC�Q	E>A�OTCLRQ	E�A�y2UTQ	H�UmS-C�AFLRQ	E�E>Q	E�H�K-U'A�C�[�H�KnIJw�Q	E�H�L�LRQ	EE�G>AtG�ZTQ�k#Q	E�E�H$[�Q�H$C�Q	HFoYÎ�Q�y{A�C�Q�H�S-C�AFLRQ	E�E�L�H�K
LRA�k'ktO-K-IPL�H$G>Q�a8IJG�Zd�&ô�Ï�î�uFG�ZTQ�S-C�AFLRQ	E�E<Z-H�E%G>A#CQ�[�IPE>G>Q�C<a�IJG�ZbG�ZTQ��%�Ypq�toT��ZTQ��%�Ypq�ÔL�H�Kj[�CH�KrG<A�C
UTQ	KrXbH�L�LRQ	EE�G>A'G�Z-Q|k#Q	E�E�H$[�QxH$C�Q	H'H�K-UjG�Z-Q|Z-H$CUTa%H$C�Q�o

��Z-Q|���Ypf�×H�NPE>AmLZTQ	LDYE�IJy�G�ZTQ�h�Q�CEIJA�K~O-E�Q	UjVrXdG�ZTQt�&ô�Ï�îMIlK(G>Q�C�y�H�LRQxH�KnUvG�ZTQ|��ô8Ï�îûk#Q	EE�H$[�Q
Z-H�K-UnNJQ�C�H$CQ�LRA�k#S)H$G�IJVnNJQ�u´a�Z-IPL_Zxk�H$D�Q	E�LRA�C�COTS-G�IPA�K|A�y0U-H$G�H�IPk#S?A�E�E�IJV)NJQ�o	��ZTQ%���Ypf�^L�H�K6CQ	E>G>CIPLRG�G�ZTQ
H�L�LRQ	E�E�G>A|G�ZTQ8LRA�k'kxOnK-IPL�H$G�IJA�K'EOTVnE>XFE>G>Q	k×G>AtH�E>S?Q	L�I��nL%O-E>Q�C�A�C&H|k�H´�FIPktO-k×KYO-kxV0Q�C&A�y0SnC�AYLRQ	EE>Q	E�o
��ZYO-E�IJG�IPE�S?A�E�E�IJV)NJQ<G>AxC_O-K'G�ZTQ�L�NPO-E�G>Q�C�IPKbH�KmA�S-G�IPk'IJw�Q	Uma%H	X�uTE�IPK-LRQ�kxOnNJG�IJSnNJQ�S-C�AFLRQ	E�E>Q	E�E�NJA�aMUTA�a�K
H$S-SnNlIPL�H$G�IJA�KdQR�FQ	L�OTG�IJA�KvU-O-Q�G>A�E�LZ-Q	U-O-NPIPK-[tA�h�Q�CZTQ	H�U2o

� NPN����Ypf��E8LRA�k'ktO-K-IlL�H$G>Qta8IJG�Z~Q	H�L_ZzA�G�ZTQ�C	o2��ZTQ�XjQR�TLZnH�KT[�Q'NJAFL�H�N IPK-y�A�Ck�H$G�IJA�K~H�K-U�G>CH�KnE�k'IJG
UTQ	k'H�KnU-E�A�y0NPAYL�H�NFS-CAYLRQ	E�E�Q	E�G>A�G�ZTQ��%�Ypq��A�y?H�C�Q	k#A�G>Q�KTAFUTQ�o�@MIJG�Z6G�Z-IPE�LRAYA�S?Q�CH$G�IJA�K2u���ô8Ï�î�A$c?Q�CE
H�U-IPE>G>CIPVnOTG>Q	U�C�Q	E>A�O-CLRQ�k'H�KnH$[�Q	k#Q	K(G�H�K-UxS-C�A�hYIlUTQ	E�G�ZTQ%E>Q	k'H�KrG�IPL&A�ynH�E�IlKT[�NJQ&E>XFE>G>Q	kjo$�&ô�Ï�î�H�NPNJA�a�E
E>SnH�a�K-IPK-[�Ñ{C�Q	k#A�G>Q#QR�FQ	L�OTG�IJA�K0Ó�H�K-U�DFIPNPNPIlKT[~Ñ{C�Q	k#A�G>Q#G>Q�Ck�IPK-H$G�IJA�K)Ó�S-C�AFLRQ	E�E>Q	E�A�KzH�KrX�KTAFUTQ|A�y�G�ZTQ
L�NPO-E�G>Q�C	o�� A~UTA~E>ATu�G�ZTQ����Fpq�t�-C_E>G�G>CH�K-E�k�IJG�E�HjC�Q	�YOTQ	E>G|G>A~G�ZTQ��%�Ypf� A�y�G�Z-Q'C�Q	k#A�G>QbKTAYU-Q�o���ZTQ
C�Q	k#A�G>Qt���Ypf� G�ZTQ	KvO-E�Q	E�C�Q�[�O-NlH$C<A�S0Q�C_H$G�IJA�K~E>XFE>G>Q	k�L�H�NlNPE<G>AmE�SnH	a�KeÑ �=�j�j����� H�K-U s��9s������ Ó�A�C�DFIPNPN
Ñ }C�f��n~w=r���� Ó�S-CAYLRQ	E�E�Q	E�o � y{G>Q�C�a%H$CU-E�u�G�ZTQjE>SnH�a�KTQ	U�S-C�AFLRQ	E�EtCO-KnExa8IJG�Z�G�Z-QdEH�k#QjO-E>Q�C#IPUiH�E6G�ZTQ
E>SnH�a�K-IPK-[�S-C�AFLRQ	E�E�oFè-OTC�G�Z-Q�Ck#A�C�Q�uY�&ô�Ï�îWC�Q	U-IJC�Q	LRG�E�G�ZTQ�A�OTG>SnOTG�A�y�HtE>SnH	a8KTQ	U�SnC�AYLRQ	EE&VnH�LD'G>A6G�ZTQ
G>Q�Ck'IlK-H�N?A�y G�Z-Q�SnH$C�Q	KrG�S-C�AFLRQ	E�E�o-��ZTQ�C�Q�y{A�C�Q�IJG<A$c?Q�CE�H#G>CH�KnE>SnH$C�Q	KrG�hFIJQ�aûA�y�G�ZTQ�L�NPO-E>G>Q�C�o

��Z-Q%�%�Ypf��E�S?Q�CIPAYU-IlL�H�NPNJX�QR�FL_Z-H�KT[�Q�NJA�H�U#IPKTy{A�Ck'H$G�IJA�K�o´ô�E�IPKT[�G�Z-IlE�IPKTy{A�Ck'H$G�IJA�K2u$NJA�H�U6VnH�NlH�K-L�IPKT[
IPE%S?A�E�E�IPVnNJQ�a�ZTQ	KvE>S)H	a�K-IlKT[#KTQ�a G�H�E>DFE�o0�YQ�h�Q�C_H�N�E>G>CH$G>Q�[�IJQ	E8H$C�Q�y{Q	H�E�IJVnNPQl�

Õ �FSnH	a�KMHiKTQ�a�G�H�E>D�A�K`HiE>S?Q	L�I��nQ	U�KTAFUTQl� Ð AéE>Q	NPQ	LRG�IJA�KûIPEbUTA�KTQzVrX��&ô�Ï�î�o%��ZTQBE>SnH�a�K
CQ	�rOTQ	E�G8IPE�G>CH�K-E>y{Q�C�Q	U�G>A�G�ZTQxC�Q	k#A�G>Q6���Ypf�tuna�Z-IlLZ~LRCQ	H$G>Q	E8G�Z-QxKTQ�a G�H�E>D0o � E�C�Q	EO-NJG�HmKTQ�a
G�H�E�DdIlUTQ	K(G�I��-Q�C�IPE%C�Q�G�OTC_KTQ	U2o

Õ �FSnH	a�K�H�G�H�E>D6A�K#G�ZTQ�K-QR�YG&K-AYUTQl����ô8Ï�î�D�Q�Q�SnE&G>CH�L�D6A�y?G�ZTQ�KTAFUTQ%a�Z-IlLZ#a%H�E&O-E�Q	U6G>AxE>SnH�a�K
G�Z-Q�NlH�E>G%G�H�E>D�A�K2oT��ZnIPE�E�G>CH$G>Q�[�XbE�Q	NJQ	LRG�E%G�ZTQ�KTQR�FG%K-AYUTQ�VYXmIPK-LRCQ	k#Q	K(G�IlKT[|G�ZTQ�KTAFUTQ�KrOnk|V?Q�C	o

Õ �FSnH	a�KzHmG�H�E>D~A�KzH�KzO-K-NPA�H�UTQ	U�K-AYUTQl�?Î�Q�y�A�CQ6E�SnH	a�KnIPKT[Tu)��ô8Ï�îÔE>A�C�G�E�G�ZTQ6H	h$H�IPNPH$VnNJQ6KTAFUTQ	E
VYXdG�ZTQ	IJC�NJA�H�U�o � y{G>Q�C�G�Z-H$G�u)�&ô�Ï�îME>S)H	a�K-E%A�K~G�ZTQ�KTAFUTQ�a�IJG�ZdG�Z-Q|NJQ	H�E>G�NJA�H�U�o

��ZTQ	E�QsE>G>CH$G>Q�[�IJQ	E�H�NPNJA�a Hé��ô8Ï�î�L�NPO-E�G>Q�CjG>AWCO-KMIPKûHiVnH�NlH�K-LRQ	Uûy�H�E�Z-IJA�K2u�a�Z-IlNJQ�E�G�IPNPN�H�NPNJA�a�IPKT[
G�ZTQmS-C�A�[�CH�k'k'Q�CxG>AzE>S?Q	L�IJy{X�H�KeQR�YS)NPIPL�IJG�KTAFUTQbNPH	X�A�OTG�u�a�ZTQ	KeH�KeH$SnSnNPIPL�H$G�IJA�KsC�Q	�rOnIJC�Q	E|H�E>S?Q	L�I��nL
LRA�k'ktO-K-IPL�H$G�IPA�KjSnH$G>G>Q�CK2o
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��ZTQ���ô8Ï�îMk#Q	E�EH$[�Q|Z-H�K-U-NPQ�C�IPE%C�Q	E>S?A�K-E�IPVnNJQ�y�A�C�E�Q	K-U-IPKT[#H�K-UdCQ	LRQ	IJhYIlKT['k#Q	E�E�H$[�Q	E	o
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�YQ	K-UnIPKT[jH~k#Q	EE�H$[�QmH�h�A�IPU-E|H�KrXsIPKrG>Q�Ck#Q	U-IlH$G>Q#VnOFc?Q�CIPKT[To � y�G>Q�CtLZTQ	LDYIlKT[~G�ZTQ�VnOFc?Q�C	u2G�ZTQmE�Q	K-UTQ�C
U-IJCQ	LRG�NJX6G>CH�K-E>y{Q�CE�G�ZTQ8U-H$G�HxG>AtG�ZTQ�ZnH$CUTa%H$C�Q�or��Z-Q8E>S?Q	L�I��nL�S-C�A�G>AFLRA�NPE�IlK-E�IPUTQ<G�Z-Q8k#Q	E�EH$[�Q�ZnH�K-U-NJQ�C
H$C�Q�CQ	E>S?A�K-E�IJVnNPQ�y{A�C�G�ZTQ�LRAFU-IPKT[#A�y�G�ZTQ�SnC�A�G>AYLRA�N ZTQ	H�UTQ�C�IlKTy�A�C_k'H$G�IJA�K2oT�&ô�Ï�îûUTArQ	EK2í�G<C�Q	E>G>CIlLRG�G�ZTQ
NJQ	KT[�G�Z�A�C�y{A�CkÒA�y&G�ZTQ#ZTQ	H�U-Q�C	o0��ô8Ï�î %>O-E�G�E>S?Q	L�I��nQ	E8G�Z-Qty{A�CkÒA�y&G�Z-QtZ-H$C_UTa�H$CQ6Z-Q	H�UTQ�C�a�IJG�ZzIJG�E
S-C�A�G>AFLRA�N%IPU2o���ZTQbC�Q	E>GtA�y�G�ZTQdk#Q	E�E�H$[�QvZTQ	H�U-Q�CtktO-E>GtV?QbIPKrG>Q�C�S-CQ�G�H$VnNJQ�VYXsG�ZTQbS-C�A�G>AFLRA�N%E>S?Q	L�I��nL
C�Q	LRQ	IJh�QdZ-H�K-UnNJQ�C	o�pqy�G�ZTQmC�Q	LRQ	IJh�Q�C#IPExA�K�G�ZTQdNJAFL�H�N�K-AYUTQ�u G�ZTQbC�Q	LRQ	IJh�QdZ-H�K-U-NJQ�CxA�S-G�IPk'IPw�Q	Exk#Q	EE�H$[�Q
G>CH�K-E�y�Q�C�VYXdU-IJC�Q	LRG�NJXbL�H�NPNPIPK-[tG�Z-Q|H$S-S-C�A�SnCIPH$G>Q�C�Q	LRQ	IJh�Q|ZnH�K-U-NJQ�C<A�y�G�ZTQ�S-CA�G>AYLRA�N¨o
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��ZTQtk'H3%>A�C8G�H�E>D~a�Z-IPNJQ�CQ	LRQ	IJhYIlKT[mHbk#Q	E�E�H$[�Q6IPE8UTQ	kxOnNJG�IJSnNJQR�TIPKT[6A�y&IlK-LRA�k'IPKT[mk#Q	E�E�H$[�Q	E�o?��Q	kxOnNJG�I}\
SnNJQR�TIPKT[�k'Q	H�K-E�G>AtU-IPE>G�IPK-[�O-IPE�ZxV?Q�G]a�Q�Q	KmU-IJc0Q�C�Q	KrG�S-CA�G>AYLRA�NPE�H�K-U'IPK�H|ktO-NJG�IJS-CA�[�CH�k'k'IPK-[�Q	KrhFIJC�A�KF\
k#Q	KrG�G>A�U-IlE>G�IPKT[�O-IlE�Z�V?Q�G a�Q�Q	K�U-I}c?Q�C�Q	K(G%C�Q	LRQ	IPhYIPK-[#S-C�AFLRQ	E�E>Q	E�o

��Q	ktO-NJG�IJSnNPQR�FIPK-[�A�ynS-CA�G>AYLRA�NPE�IlE H�L�LRA�k#S)NPIPE�ZTQ	Uta�IPG�Z-IPK�G�Z-Q��! �4#" �)Ý>â�çgâ	áâ�ßnÛ©^�å{çgá�[(u�a�Z-IPL_Z|CQ	H�U-E
G�ZTQ�ZnH$CUTa%H$C�QBUTQ�S?Q	K-UTQ	KrGvZTQ	H�UTQ�CvA�ytG�ZTQ�k#Q	EE�H$[�Qsa�IJG�ZûIPG�EvO-K-IP�YOTQzS-C�A�G>AFLRA�N�IPU-Q	K(G�I��nQ�C	o � y{G>Q�C
UTQ	LRAFU-IPKT[jG�Z-Q'IPUTQ	KrG�I��-Q�C	u?G�ZTQ'SnC�A�G>AYLRA�N�E>a�IJG�L_ZsU-IJCQ	LRG�NJX~G>CH�KnE>y�Q�C_E�LRA�K(G>CA�N�G>AvG�ZTQ�C�Q	LRQ	IJh�QmZnH�K-U-NJQ�C
A�y�G�ZTQvS-C�A�G>AFLRA�N¨u�a�ZnIPLZiC�Q	H�UnE#G�ZTQvC�Q	E�G#A�y�G�Z-Qvk#Q	E�E�H$[�Q�o���Z-IPE�[FÜæ�](ÜRÝ%$Râ�Ý·^&æ$ÝX]$å{ä��zIPE6QR�FG>C�Q	k#Q	NJX
y�H�E>GtH�KnU�H	h�A�IlU-E6H�K(XsO-KnKTQ	LRQ	E�E�H$C�XsLRA�SYX�E>G�H$[�Q�o � y�G>Q�CtG�Z-H$G6IJG�EtOTS�G>A�G�ZTQ�SnC�A�G>AYLRA�N�E>S?Q	L�I��nL'SnH$C�G
a�ZTQ�CQ�G>AzE>G>A�C�QbG�ZTQmIPKnLRA�k'IPKT[~UnH$G�H 9zQ	IJG�ZTQ�C6U-IJC�Q	LRG�NJXBIPKeO-E>Q�C6U-H$G�H�E>G>CO-LRG�OTCQ	E�u H�EtIJGxIlE|UTA�KTQbIPK
G�ZTQ#CH�a�U-H$G�HdS-CA�G>AYLRA�N¨u?A�C|�YOTQ	O-IlKT[mG�Z-Q6UnH$G�HjIPK�S-C�A�G>AFLRA�N�E>S?Q	L�I��nLtk#Q	E�E�H$[�Q'�YOTQ	OTQ	E'Ñ���î%��u�ô8����u
��ë����<\ � :��Q:´��Ó_o

��Z-QvE>Q	LRA�K-UWUTQ	ktO-NJG�IPSnNJQR�TIPKT[�G�H�E>D�IlE#G>A�U-IPE�G�IPKT[�O-IPEZ�V?Q�G]a�Q�Q	K^UnI}c0Q�CQ	K(G6C�Q	LRQ	IJhFIPKT[BSnC�AYLRQ	EE>Q	E�u
a�Z-IlLZsIPE|H�L�LRA�k#SnNPIPEZTQ	Uza�IJG�Z-IlKzG�ZTQ'S-C�A�G>AFLRA�N&E�S0Q	L�I��nL6SnH$C�G�A�y%G�ZTQmk#Q	E�E�H$[�QbZ-H�K-U-NJQ�C�o0pfKs[�Q	K-Q�CH�N¨u
G�ZTQ'k#Q	EE�H$[�QmZ-H�KnU-NJQ�C�E>G>A�C�Q	E|G�ZTQ'IPK-LRA�k'IlKT[jk#Q	E�E�H$[�Q	ExIPKBHvLRA�k'k#A�K�H�L�LRQ	E�E�IJVnNPQ'k#Q	E�E�H$[�Q'S?AYA�N�Ñ�H
k#Q	k#A�CX6E�Q�[�k#Q	K(G%E�Z-H$CQ	U#V?Q�G]a�Q�Q	KmH�NPNn�&ô�Ï�îiSnC�AYLRQ	EE>Q	E_Ó�VYX6A�CUTQ�CIPK-[�G�ZTQ	k IlK(G>A�SnC�A�G>AYLRA�N)E>S?Q	L�I��nL
k#Q	E�EH$[�Q��rOTQ	O-Q	E�o´��ZTQ	E>Q%k#Q	E�E�H$[�Q��YOTQ	OTQ	E�y{A�Ck G�ZTQ�IlK(G>Q�C�y�H�LRQ%V?Q�G]a�Q�Q	K#G�ZTQ%�&ô�Ï�îek#Q	E�E�H$[�Q�ZnH�K-U-NJQ�C
H�K-U^G�ZTQ~�&ô�Ï�î�IPK(G>Q�Cy{H�LRQiÑ{a�Z-IPL_ZWIPE'UTQ	ELRCIJV?Q	UéIPKéG�ZTQ�KTQR�FG�E>Q	LRG�IJA�K)Ó_o���ZYO-E'Z-H�K-UnNPIPKT[zkxOnNJG�IJSnNJQ
LRA�K-L�OTCC�Q	K(G#SnC�AYLRQ	EE>Q	E'UTAYQ	E'KTA�G#S-CQ	E>Q	K(GmHzS-C�A�VnNJQ	kvu�V?Q	L�H�O-E�QvH�NPN%G�ZTQ	E>QvSnC�AYLRQ	EE>Q	E'O-E>QjU-IJc0Q�C�Q	KrG
S-C�A�G>AFLRA�NPE6H�K-U�U-I}c?Q�C�Q	KrGxS?A�C�GtIPUTQ	KrG�I��-Q�CE|y�A�C6G�ZTQ	IJC6LRA�K-KTQ	LRG�IPA�K-E�o��&H�LZiS?A�C�GtZ-H�E6IJG�íÁExA�a�Ki�YOTQ	OTQ
H�K-UjG�Z-Q�k#Q	E�E�H$[�QtZ-H�K-U-NJQ�C<UTQ	NlIJh�Q�CE<IPK-LRA�k�IPKT[#k#Q	E�E�H$[�Q	E8G>A'G�ZTQ�H�EE>AYL�IlH$G>Q	U~�YOTQ	OTQ�o

��ô8Ï�î`O-E>Q	E%E>Q�h�Q�CH�N?A�S-G�Ilk'IJw	H$G�IJA�K-E�G>A'E>S?Q�Q	UdOTSjk#Q	E�EH$[�Q�C�Q	LRQ�S-G�IJA�K2on�YA�k'Q�A�y G�ZTQ	E>Q�H$C�Q!�)Ý�Ü�æ$ß«Þ
ßJâ	áæ�ç]Ü�]&$½ÝfæW��ã�ÜRänç{Û½u�](ÜRÛ½ç�å{ä)æ�ç�å¨â$ä��)Ý�ÜV]$å¨á	ç�å¨â$ä-u?H�K-UeÜ�ä�]('�ÚnÜRÚFå{ä���o

Õ �<Ý>Üæ$ß{ß}â	á_æ�ç]ÜV]!$_Ý>æW��ã�Ü�änç{Û�[�OnH$CH�K(G>Q�Q	ExG�Z-H$G�G�ZTQ�CQ'IPE�H�NJa%H	XFE�H�KsH�NPNJAFL�H$G>Q	UBy{CH$[�k#Q	KrG�a�Z-IPL_ZBIPE
OnE>Q	U�VYX'G�ZTQ�k#Q	E�EH$[�Q�ZnH�K-U-NJQ�CE�G>AtQ	Kn�rOTQ	O-Q8Htk#Q	E�E�H$[�Q�IPKbH|S?A�C�G�oY��ZYO-E&CQ	LRQ	IJh�Q�ZnH�K-U-NJQ�CE�UTA
K-A�G�Z-H	h�Q|G>AmE>S?Q	K-UbG�IPk#Q�G>AmH�NPNJAFL�H$G>Q|H'KTQ�a y{CH$[�k#Q	KrG�E�o

Õ @MIJG�Z ](Ü½ÛRç�å�ä)æ�ç�å�â$ä"�)Ý>Ü�]$å¨á	ç�å¨â$ä#�&ô�Ï�îiG>C_IJQ	E�G>A|SnC�Q	U-IPLRG�G�ZTQ8UTQ	E>G�IPK-H$G�IPA�K#A�y?G�ZTQ8KTQR�FG�y{CH$[�k#Q	KrG�o
pqG'D�Q�Q�SnE�G>CH�L�DéA�y�C�Q	LRQ	KrG�NJXiH�U-UTC�Q	EE>Q	UéS?A�C�G�E'H�K-UWG�ZTQ�C�Q�y{A�C�Q~k'IPKnIPk'IJw�Q	EtG�H$VnNJQvNPArA�DFOTSnE6y{A�C
U-Q	E>G�IPK-H$G�IJA�K�S0A�CG�E�o	��Z-IPE2IlE2C�Q	H�E>A�K-H$V)NJQ�u�V?Q	L�H�O-E>Q&H�NlH$C�[�Q&k#Q	E�EH$[�Q�IPE?y{CH$[�k#Q	KrG>Q	UxIlK(G>A�U-IJc0Q�C�Q	KrG
S)H$C�G�E�H�K-UjG�Z-Q�C�Q|IPE<H'ZnIJ[�ZdS-C�A�VnH$V)IPNPIJG X'G�Z-H$G�G�ZTQ	E�Q�SnH$C�G�E�H$CQ�C�Q	LRQ	IJh�Q	UvA�K-Q|H$y�G>Q�C�H�KTA�G�ZTQ�C	o
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Õ @MZTQ	Kj�YOTQ	O-IPK-[xH6y{CH$[�k#Q	KrG�Ü�ä�])'�ÚnÜRÚFå{ä���UTArQ	E%G�Z-Q�EH�k#Q�G>Q	LZ-K-Il�rOTQ�IPKnE�IPUTQ�H6S?A�C�G�oYpqG�DFKTA�a�E
a8Z-IPLZ�y�C_H$[�k#Q	K(Gxa�H�Et�YOTQ	OTQ	U�NlH�E>G|H�K-UeLZTQ	LDYE6IJy%G�ZTQbKTQ�a y{CH$[�k#Q	KrGxIPE|C�Q	NPH$G>Q	UeG>A~G�ZTQmA�NPU
A�K-Q�o-p y�G�ZTQ�XjH$C�Q�C�Q	NlH$G>Q	U2u-G�Z-IPE%G>Q	L_Z-K-IP�YOTQ�E>S?Q�Q	U-E�OTSv�rO-Q	O-IPKT[To

��ZTQ~y�A�NPNPA�a�IPK-[zEOTVnE>Q	LRG�IJA�KnE�UTQ	E�LRC_IJV?QbG�Z-Q~S-C�A�G>AFLRA�N�E�S0Q	L�I��nLjH�LRG�IJA�K-E�A�y�G�ZTQvS-C�Q	U-Q��nKTQ	UWk#Q	EE�H$[�Q
Z-H�K-UnNJQ�CE�o

� �`Æ ���v��� ï ���Q�3������½ ��ZTQ�CH	a8U-H$G�H�S-CA�G>AYLRA�NrIPE�H<G>CO-Q�w�Q�C�A8LRA�SYX�S-C�A�G>AFLRA�N¨o	pqyrG�ZTQ&C�Q	LRQ	IJh�Q�ZnH�K-U-NJQ�C
DFKTA�a�E6G�Z-Q �nK-H�N%UTQ	E>G�IPKnH$G�IJA�KiA�y�HBk'Q	E�E�H$[�QvH$G'G�ZTQdG�IPk'QjA�y�C�Q	LRQ	IJhFIPKT[Tu�IJG'UnIJC�Q	LRG�NJXsG>C_H�K-E>y{Q�CE6G�ZTQ
U-H$G�H�G>A�G�ZnIPExNPAYL�H$G�IJA�K�o ��Z-IlE�DFIPK-UBA�y�k'Q	E�E�H$[�QbG>CH�K-E�H�LRG�IJA�Kik'IlK-IPk'IJw�Q	E|NPH$G>Q	K-L�IJQ	EtH�K-U�k'H´�FIlk'IJw�Q	E
G�ZTC�A�O-[�ZTSnOTG�oFpqy�G�Z-Q�C�Q	LRQ	IJh�QxZnH�K-U-NJQ�C<UTAYQ	E�KTA�G�DYKTA�a A�C8L�H�K~KTA�G�H�L�LRQ	E�E8G�ZTQ��nKnH�N2UTQ	E>G�IPK-H$G�IPA�K2uTG�ZTQ
y{CH$[�k#Q	KrG�E�H$C�Q�SnNPH�LRQ	U~IPKdH#�rOTQ	O-Q�A�y�G�ZTQ#Ý>æH^N]�æ�çgæ��Fâ$ÝRç�o?�FIPKnLRQ�G�Z-Q�C�Q�IPE�A�K-NJXmA�KTQ�CH	a8U-H$G�H#S?A�C�G%A�K
HdKTAFUTQ�u)A�KnNJXjA�KTQ#H$S-SnNPIlL�H$G�IJA�K�L�H�KBOnE>QxG�ZnIPE�SnC�A�G>AYLRA�N�H$G�HbG�IPk#Q�o?��Z-IlE8IPE�HbC�Q	E>G>CIlLRG�IJA�K�EIPk'IPNPH$C8G>A
k'H�KrXmA�G�Z-Q�C8O-E>Q�C�\]NJQ�h�Q	N2S-C�A�G>AFLRA�NPE�o

ï �'�3�+* �-, � ,/.ï ���Q�����`��½ ��Z-Q&��A�C�Gf\ � :��':´�WS-C�A�G>AFLRA�N�IPE�H<y�CA�K(G>Q	K-U�G>A�G�ZTQ&��ô8Ï�î�y�O-K-LRG�IJA�K-H�NlIJG]X�o
pqG�k'H�IPK-NPX8IPk#S)NJQ	k#Q	KrG�E�H�U-U-IJG�IPA�K-H�N$y{OnK-LRG�IJA�K-H�NPIPG]X�a8Z-IPLZ|IPE�KTA�G�H�h´H�IlNPH$VnNJQ�a8IJG�Z-IPK�G�ZTQ&E�G�H�K-U-H$CUxô Ð p\ç
E>AFL�D�Q�G�E>S?Q	L�I��nL�H$G�IJA�K�o���ZTQ&��A�C�G�S-C�A�G>AFLRA�NPE�A$c0Q�CE�UTXFK-H�k'IPL�SnC�AYLRQ	EE�LRC�Q	H$G�IJA�K�u�[�C�A�O-SxE�L_ZTQ	U-O-NPIlKT[Tu	H�K-U
HbG>Q	E>G>V?Q	U~y{A�C�KTQ�a�y{OnK-LRG�IJA�K-H�NPIPG�IJQ	E�on��Z-QtU-IJc0Q�C�Q	KnLRQ	E�V?Q�G]a�Q�Q	KB��A�C�Gf\ � Ñ�ktO-NJG�IPSnNJQ|E>G>CQ	H�kmÓ_u2� A�CGf\q�
Ñ�E�IPK-[�NJQtE�G>C�Q	H�kmÓ_u�H�K-Uz��A�C�Gf\]� Ñ�U-H$G�H$[�C_H�k'E_Ó�IPEN%�O-E>G�a�Z-IlLZz�rO-Q	O-IPKT[by{OnK-LRG�IJA�K�G�ZTQ#C�Q	LRQ	IJh�Q'ZnH�K-U-NJQ�C
L�H�NPNPE	o

0 òìï1,7ð�. ï ï �3�'�������T½e� �8î<� H�KnU�ô����×S-C�A�G>AFLRA�NPE6IPK��&ô�Ï�î O-E>QbS?A�C�G�E6H�EtG�ZTQ	IJC#LRA�k'ktO-K-I}\
L�H$G�IJA�K�LZ-H�K-K-Q	N¨o�ô8���ØH�K-UW�8î<� Z-H	h�Q�U-I}c?Q�C�Q	K-LRQ	E'IlKéLRA�K-KTQ	LRG�IJA�KéQ	E�G�H$VnNPIPE�Znk#Q	K(G'H�KnUéG�ZTQ�XiO-E>Q
U-I}c?Q�C�Q	KrG��rO-Q	O-IPKT[�E>G>CH$G>Q�[�IPQ	E��r�8î<��O-E>Q	E�G�ZTQ�E�IPKT[�NPQ�E>G>C�Q	H�k E�G>CH$G>Q�[�X#a�ZTQ�C�Q	H�E&ô8����O-E>Q	E�G�ZTQ8U-H$G�H´\
[�CH�k�E>G>C_H$G>Q�[�X�o-pqKd��H$CH(�YG�H$G�IPA�K2uTG�ZTQ�U-H$G�H6G>CH�K-E�y�Q�C<IPE�C�Q	NPIlH$VnNJQ8H�KnUbE�A6ô����^UTQ�C_IJh�Q	E�G�Z-IPE�S-C�A�S?Q�C�G X
y{C�A�k�G�ZTQ�O-KnUTQ�CNJXFIPKT[6Z-H$CUTa%H$C�Q�o

2 �3¼k��� ï ���Q�3������½�� �&ô�Ï�î IPE|A�S?Q	K�y�A�C6O-E>Q�C6UTQ��nKTQ	U�S-C�A�G>AFLRA�NPE�o Ð Q�a S-C�A�G>AFLRA�NPExSnNPOT[�IPK(G>A�G�ZTQ
S-C�A�G>AFLRA�N�E>a8IJG�LZBH�K-UsG�ZTQ'E>a�IJG�L_Zza�IPNPN�C�Q	UnIJC�Q	LRG�y�C_H$[�k#Q	K(G�E|G>AjG�ZTQ'KTQ�a SnC�A�G>AYLRA�NlE�o Ð Q�a S-C�A�G>AFLRA�NPE
Z-H�h�Q|G>A'Q	K-EOTC�Q�LRA�C�C�Q	LRG�NJAFL�DFIPKT[6G>A�QR�TL�NPO-UTQ�U-Q	H�U-NJAFL�DFE�u-H�E�G�ZTQ�XjZ-H�h�Q�G>AmLRA$\gQR�TIPE>G�a�IJG�ZjG�ZTQ�SnC�Q	UTQR\
�nKTQ	U'S-C�A�G>AFLRA�NPE�o(��ZnIPE�LRA$\gQR�TIPE>G>Q	K-LRQ�H�NPNJA�a�E�IPk#S)NJQ	k#Q	KrG�IPKT[�KTQ�a^SnC�A�G>AYLRA�NlE�a�IJG�Z'G�ZTQ�E�H�k#Q8Q�Í�L�IJQ	K-LRX
H�E�G�Z-Q�S-C�Q	UTQ��nK-Q	Uj�&ô�Ï�î`S-CA�G>AYLRA�NPE	o

ép?�é ��opDrx�í5î�w f�JkSHD'P�nÛR�K
D
�&H�L_ZzS-C�A�G>AFLRA�N�IPK~G�Z-Q6k'Q	E�E�H$[�Q#Z-H�K-U-NPQ�C�L�H�KzZ-H�h�Q'IJG�E�A�a�KzIPKrG>Q�C�y�H�LRQ�o?��ZTQtIlK(G>Q�C�y�H�LRQ#IPE8G�ZTQ#LRA�O-KF\
G>Q�C�SnH$CG�A�y�G�Z-Q�k#Q	E�E�H$[�QbZ-H�K-U-NPQ�C	o0��ZTQ'k#Q	E�E�H$[�QbZ-H�K-U-NPQ�C�C�Q	LRQ	IJh�Q	E|H~k#Q	E�E�H$[�Q�H�KnUBSnOTG�E�IPG�IPKzG�ZTQ
k#Q	E�EH$[�Q|H$C�Q	H6a�ZTQ�CQ	H�E<G�ZTQ�IPKrG>Q�C�y{H�LRQ�y�O-K-LRG�IPA�K-E%[�Q�G<G�ZTQ	E>Q�k#Q	EE�H$[�Q	E�H�E�E�ArA�KjH�E<G�Z-Q�XbH$C�Q�CQ	LRQ	IJh�Q	U
LRA�k#SnNPQ�G>Q	NJX�o���ZTQ'LRAYA�S?Q�CH$G�IJA�KBV?Q�G a�Q�Q	K�G�ZTQ'IPKrG>Q�C�y{H�LRQ�y{O-KnLRG�IJA�K-E�H�K-UBG�Z-Q#C�Q	LRQ	IJh�QmZnH�K-U-NJQ�C�A�y%G�ZTQ
S-C�A�G>AFLRA�N&IlK-L�NPO-UTQ	E�LRA�CC�Q	LRGxNJAFL�DFIPKT[jA�y<G�Z-Q'S?A�C�G�H�K-U�IPG�E�k#Q	E�E�H$[�Qb�rO-Q	OTQ	E�o�î�A�CC�Q	LRGxIPKrG>Q�CH�LRG�IJA�KeIPE
KTQ	LRQ	E�EH$C�X�E�IlK-LRQ���ô8Ï�îÙU-ArQ	EbKTA�GjZ-H	h�QBLRA�KrG>C�A�N�A�y�G�ZTQzE�L_ZTQ	U-O-NPIlKT[�UTQ	L�IPEIJA�K-EmA�y�G�ZTQ�A�S0Q�C_H$G�IPKT[
E>XFE>G>Q	kjo���ZYO-E|G�Z-QbCQ	LRQ	IJh�QjZ-H�K-U-NJQ�CtLRA�O-NPUeV?QmIPK�HzLRCIJG�IPL�H�N�E>Q	LRG�IJA�K�a�Z-IlNJQ'G�ZTQbA�S?Q�CH$G�IPKT[zE>XFE>G>Q	k
E>a�IPG�LZTQ	E<G>AmH#S-C�AFLRQ	E�E<a�ZnIPLZjLRA�KTÖ)IPLRG�E�a�IPG�ZdG�Z-IPE<LRCIJG�IlL�H�N2E>Q	LRG�IJA�K2on��Z-IPE%a�A�O-NPUjNJQ	H�h�Qx�&ô�Ï�îûIPKjH�K
IPK-LRA�KnE�IPE>G>Q	KrG<E>G�H$G>Q�o

� S-C�AFLRQ	E�E'L�H�K^O-E>QvE>Q�h�Q�CH�N8IPKrG>Q�C�y{H�LRQ	EmH$G'G�ZTQ~EH�k#QvG�IPk#Q�o���o�[ToJu�IJG'L�H�K^O-E>QjG�ZTQ~E�AYLD�Q�G�E�y{A�C
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G�ZTQ~ð Ì >�?�A�y � �v\gp�pvÑg�FO-K^�YS)H$CL�:��FÎ%ô��':��YA�NPH$CIPEtSnNlH$G>y�A�CkbÓ_o���H$C_H(�YG�H$G�IJA�KnðYíÁE���ìs��Î�XYG>Q3:´EmG>A � �
��Î�XYG>Q3:´E6G�ZTC�A�O-[�ZTSnOTG|IlExH�E6Z-IJ[�ZeH�EtG�ZTQ�� � ��Î�XYG>Q3:´E6A�y�õ����zî�\ ðiÑ�O-E�IlKT[vG�ZTQdE�H�k#QbSnNPH$G>y{A�Ckju
E>Q�Q'G�H$V)NJQmö�Ó_u�H�K-UsG]a�A~G>AvG�ZTCQ�Q'G�IPk#Q	E�H�E|Z-IJ[�ZsH�E � �v\gp�p'Ñ¨ö Ì ��Î�XYG>Q3:´E_Ó_o���ZTQ'NJA�a S?Q�C�y{A�Ck'H�K-LRQ
y{A�C � �v\gp�ptIPE#L�H�O-E>Q	UéVYX�G�ZTQ��YSnH$CL�:��TÎ�ô���IPKrG>Q�C�y�H�LRQvH�K-UWKTA�G'U-O-QbG>A�G�ZTQ � �v\gp�pxG>CH�K-E�k'IlE�E�IJA�K
S-C�A�G>AFLRA�N¨o
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� H$VnNPQ|ì7�n��H$CH�NPNJQ	N2k'H$G>C_I}�dktO-NJG�IPSnNPIPL�H$G�IJA�KdO-EIPKT[6è-H�E>G���G�Z-Q�CKTQ�G

��ZTQmk'H´�FIlkxO-k S?Q�C�y�A�C_k'H�K-LRQ�H�L_Z-IJQ�h�Q	U�O-E�IPKT[vènH�E>G��&ZrG>Q�CKTQ�G6a%H�EtðYo·ö�T�è�Ï�ë���u a�Z-IPL_ZsIPE�y�H$C6NJQ	E�E
G�Z-H�K~G�ZTQxìYo·öUT�è�Ï�ë���A�y���H$CH(�FG�H$G�IJA�Knð~Ñ{A�KnNJXd÷�÷ O Ó_o � NJG�ZTA�OT[�Z~H�E�k'H�NlN2IPK-LRC�Q	H�E>QxIPKjS?Q�C�y{A�Ck'H�K-LRQ
L�H�K'V?Q�H�L_Z-IJQ�h�Q	Uma�Z-IPNJQ<H�U-UnIPKT[�OTS'G>A���S-C�AFLRQ	E�E>A�CE�G�ZTQ�Q�Í�L�IJQ	KnLRX6U-C�A�SnE�UTC_H�k'H$G�IPL�H�NPNJX�o�ô�E�IPK-[�k#A�C�Q
G�Z-H�K��jS-C�AFLRQ	E�E>A�CE�Q�h�Q	K�C�Q	E�O-NPG�E�IPKBHjS?Q�C�y{A�Ck'H�K-LRQ'U-Q	LRC�Q	H�E>Q�o���Z-Q'C�Q	H�E>A�KBy{A�C|G�ZnIPE�IPE�U-O-QtG>A�G�ZTQ
U-I}c?Q�C�Q	KrGxC_H	a�S?Q�C�y{A�Ck'H�K-LRQbA�y�è-H�E>G��&G�ZTQ�C�Q	KrG�H�K-Ué�~XrCIlKTQ�GdÑ Ì��l� �~VnIJG·:´EthFE�o Ì ðl� � �vV)IJG·:´E_ÓxH�K-U
U-OTQ�G>A�G�ZTQ�G>A�S?A�NJA�[�XdA�y�G�Z-Q|�vXYCIPKTQ�G�IlK-E>G�H�NPNPH$G�IPA�KzÑY���Q�'LRCA�E�E>VnH$C�hFE�o'��\gS?A�C�G�ZYOTV0Ó_o

X ùM18,65�ú_46ü0718,

pfKjG�Z-IPE%SnH$S?Q�C�a�Q�S-C�Q	E�Q	K(G>Q	U~G�ZTQ|UTQ	E�IP[�KjH�K-UjQ�h$H�NPO-H$G�IJA�KjA�y���H$CH(�YG�H$G�IJA�K)ð'H�E�QR�TH�k#SnNPQ�y�A�C�H�Z-IJ[�ZF\
S?Q�C�y{A�Ck'H�K-LRQ�L�NPO-E>G>Q�C�VnH�E>Q	UmA�KbA$c)\gG�ZTQR\]EZTQ	NJy�a�A�C�DFE>G�H$G�IJA�K-E%H�K-Ub��î%E	or��ZTQ�UTQ	E�IJ[�KmA�y���H$CH(�YG�H$G�IPA�Knð
Y §¨µqµ[Z+\]\_^a`3b]bWc�dWegfih]j/flk+m_npo�m+qpm_rgf3m_spt

Ì �



H$G�Z-H$CU-a�H$C�Q�NJQ�h�Q	N?y{AFL�O-E>Q	E�A�KjZTA�a G>A'IPk#SnNJQ	k'Q	K(G�H6C�Q	NPIPH$VnNPQ�G>CH�K-Ek'IPE�E�IPA�K�S-CA�G>AYLRA�N?A�KdG>A�SjA�y�G�ZTQ
�~XrCIlKTQ�G�Z-H$CUTa%H$C�Q�o2��Z-IPE�C�Q	NlIPH$VnNJQtU-H$G�HjG>CH�K-Ek'IPE�E�IPA�K�IPE�HdS-CQ�C�Q	�rOnIPE�IJG>Qty�A�C�G�Z-Q6U-Q	E�IJ[�KzA�y���ô8Ï�î
a�IJG�ZiIJG�íÁE6h$H$CIJQ�G XeA�y�U-I}c?Q�C�Q	KrGtSnC�A�G>AYLRA�NlE�o � [�H�IPK�u�G�ZTQdy�AFL�O-E6a�IJG�ZnIPK�G�Z-QdU-Q	E�IJ[�K�A�y���ô8Ï�î IPE6G�ZTQ
IPk#S)NJQ	k#Q	KrG�H$G�IJA�KdA�y�Q�Í�L�IJQ	KrG<VnOTG�E>G�H�K-UnH$CU-IJw�Q	UdS-CA�G>AYLRA�N�IlK(G>Q�C�y�H�LRQ	E�o

��Z-QbQ�h$H�NPO-H$G�IPA�KeA�y���H$CH(�YG�H$G�IJA�KnðzEZTA�a�E6G�ZnH$G'��H$C_H(�YG�H$G�IJA�KnðzLRA�k#S)H$C�Q	E6a�Q	NlN�a8IJG�Z�A�G�ZTQ�C'H$ST\
S-C�A�H�L_ZTQ	E'IPK�G�ZTQvL�NlO-E>G>Q�C'LRA�k'ktO-K-IJG XeO-EIPKT[B�vXYCIPKTQ�G�o���H$CH(�FG�H$G�IJA�KnðzIPE#KTA�G#G�Z-Qby�H�E>G>Q	E>GmE>XYE�G>Q	k'E
IPKiG>Q�Ck�E#A�y�SnOTC�QjNPH$G>Q	K-LRXiH�K-UéG�Z-C�A�OT[�ZTSnO-G�u�V)OTG'IPKéLRA�KrG>CH�E>G�G>Aek#A�E>G#A�G�ZTQ�CbH$S-S-C�A�H�L_ZTQ	E�IJG6A�y�\
y{Q�CE|H~C�Q	NPIPH$VnNPQ6IlK(G>Q�C�y�H�LRQ�a8Z-IPLZ�IPE�9zIlKBA�OTC|QR�FS?Q�CIJQ	K-LRQ�9Bk#A�C�Q�Ilk#S?A�C�G�H�K(G|G>A~G�ZTQ�OnE>Q�C|G�Z-H�KeH�K
O-NJG>C_HeZ-IP[�ZF\]E>S?Q�Q	U2u&V)OTGbOnKTC�Q	NPIPH$V)NJQ~IPKrG>Q�C�y�H�LRQ�o��TIPk'IPNPH$CbH$C�[�O-k#Q	KrG�EjZTA�NPU�y{A�CjG�ZTQzS0Q�Cy�A�Ck�H�K-LRQ�A�y
�&ô�Ï�î�o��&C�A�hFIPU-IlKT[�HBktO-NJG�IPOnE>Q�CtH�KnU�ktO-NJG�IPS-C�A�[�CH�k'k�IPKT[~Q	KrhFIJC�A�K-k#Q	KrG6C�Q	E�O-NPG�EtIlK�HzUTQ	LRCQ	H�E>QvIPK
S?Q�C�y{A�Ck'H�K-LRQ�u0VnOTG8A$c0Q�CIlKT[bE�G�H�K-U-H$CU-IPw�Q	U�H�K-U�a�Q	NPN�DFKTA�a�K�S-C�A�[�CH�k'k�IPKT[mIlK(G>Q�C�y�H�LRQ	EN%>OnE>G�I��-Q	E8G�ZTQ
H$S-S-CA�H�LZvG�H$D�Q	K�o

è-O-C�G�ZTQ�Ck#A�CQ�u�G�ZTQ�LRA�k#SnH$CIPE�A�K�V?Q�G]a�Q�Q	Kt��H$CH(�FG�H$G�IJA�Knð�H�KnU|è-H�E>G��&G�ZTQ�CKTQ�G�E�ZTA�a�E�H�G>C�Q	k#Q	KnUTA�O-E
[�H�IPK`IPKWS?Q�C�y{A�Ck'H�KnLRQ�Ñ{y�H�LRG>A�C~ðYo·ö�Ó'a8ZTQ	K�OnE�IPKT[�HeL�H$C�Q�y�O-NPNJXWUTQ	EIJ[�K^LRA�k'ktO-K-IlL�H$G�IJA�K�EOTVnE>XFE>G>Q	k
IPK-E�G>Q	H�UWG�ZTQ�LRA�k'k#A�KM�8î%��:�pq�ØE>G�H�L�D`IPk#SnNPQ	k#Q	K(G�H$G�IPA�Kéa�IJG�Z-IlKéC�Q	LRQ	KrGmA�S?Q�CH$G�IPK-[�E>XFE>G>Q	k'E�o���ZTQ
H�LZnIJQ�h�Q	U#H$S-SnNPIlL�H$G�IJA�K|S?Q�C�y{A�Ck'H�KnLRQ�A�y?ìYo·öFT�è�Ï�ë���E�Z-H�E�KTA�G�V0Q�Q	K6H�L_Z-IJQ�h�Q	U6V?Q�y�A�CQ�a8IJG�Z|G�ZnIPE Ek'H�NPN
KYO-k|V?Q�C�A�y&KTAFUTQ	E�H�K-U�H�K�Q�Í�L�IPQ	K-LRXvA�y#�l�Yo�÷ O LRA�k#S)H$C�Q	E�a�Q	NlN�G>AdLRA�k'k#Q�CL�IlH�N S)H$CH�NPNJQ	N k'H�LZ-IlKTQ	E�o
� NPN?IPKdH�NPN0G�Z-IPE%S-C�A�h�Q	E<G�Z-H$G�Z-IP[�ZF\gS?Q�C�y�A�C_k'H�K-LRQ8L�NlO-E>G>Q�C�LRA�k#SnO-G�IPKT[#O-E�IPK-[|a�A�C�DYE�G�H$G�IJA�K-E�H�K-Uj�%î`H�E
VnO-IlNPU-IPKT[xVnNJAFL�DFE<IPE<y{Q	H�E�IJVnNPQ�o

u ýp1	ý&/2ý&,65�ý�ü
v æxw#Ý$³�¶Á³¬À��Ë·ZÉ¸É_Ö���½�»áþzyH{ º¬ÂÃÅjÉÏ¶¸³_ÀÁÉ#ÐÑ·'À#¶Á³_ºÊ±�½�»Óº¬¿'Â�º�·kÄ�¾�Åt¶¸»¼½�ÆCÖø°�³_ºÊ±�½�»Óº¬¿'Â¦ÀÁ³¬¾=·'À¸¶_Ø-ÿ+»ÃÆk»á¶Ê¿¯Â&�JâZÅ�»Ã¾jÄÒ³_½Z¶

�J·'ÀÁ·'¾jÀÁ¿¯¶¸»¼·'½�Øfÿ�³Dº�³_ÄÌ=³¬À�æ_ñkñké�Ö
v à]w�ãg��� �¦ÖS|~}�}�}��&�6�����������~���N�����p�W�C���x�����a�H�N�������W� �%���p���� �W�/�f��|���������x���f�����~���N�����¡ FØ=ó�¿¯ÀÊºÊ±åæDñ'ñZàtÖ
v ù+w£¢÷½fÅt¶²ý+Ä#¿¯½jÆjÖ�Ý$³¬À¸ÐÑ·'ÀÁÄ#¿¯½jº¬³ÈÀÁ³_É¸Å�ÂÃ¶ÁÉ�ÐÑÀ¸·kÄ&ßt×+ü~óåý�¤ØZ¿��JÂÃÅjÉÏ¶¸³_ÀJ·'Ð�Ûå·kÀ¸´tÉÏ¶Á¿F¶Á»Ã·k½jÉ �J·k½�½�³_º�¶¸³DÕ#Ìfµ�ß(�Jã�Ö

°�³_ºÊ±�½�»Óº¬¿'Â-�Ë³¬¾=·'À¸¶�à¯òkì�Ø��¦½�»¼Î'³_ÀÁÉ¸»Ã¶hµ3·¯Ð�ý�ÉÏÂ¼·jØ�ÿ+³¬¾j¿'ÀÏ¶ÁÄ�³¬½Z¶¦·¯Ð4ã ½tÐÑ·'ÀÁÄ#¿F¶¸»Óº¬É_Ø¥¤¦·FÎk³¬ÄPÌC³_À�æ_ñ'ñZétÖ
v ç�w#×¦½CÕtÀ¸³D¿'É4úÒÖ]¤�·FÇÈ¿¯¶ �_µZ´9ØDóÔ»¼ºÊ±C¿¯³¬Â��+ÖFôJÀÁ·FÇË½�³kØ_�-Õ�ÄÅ�½jÕ��jÖ]¢÷³¬Â¼ÂÃµkØD¿'½jÕ(óÔ»ÓºÊ±j¿'³¬ÂfÝÞ¿¯ÀÁ´Z»¼½�ÖkßfÍäº¬·'½�½�³Dº�¶_¦¬ÐÑÀÁ·'Ä

½�³¬¶hÇJ·kÀ¸´tÉ�·¯ÐCÇÈ·'ÀÁ´tÉh¶Ê¿F¶Á»Ã·k½jÉ�¶Á·÷É¸Å�¾=³¬ÀÊº�·kÄÒ¾jÅt¶¸³_À4¾=³¬À¸ÐÑ·'ÀÁÄ#¿¯½jº¬³'Ötã ½F��� �_�f�q�f��§¡�B¨	!����©�����©�5���F�ª|x�P�¨�����H�+�3§l�+�/���
�r�+��«(�R!�§¡�C�M���U�����6«H�C�����¬��~�N��§¡�¨��W�3��� ��®�|��¯�a¬�°]±A�H���P�i��²����3¨_�(����§¡�i��³´§µ¨���� �x±/|��i�+�Á�FØ'¾j¿¯Æk³_É�¶fæx·fìZàtØR�'Å�½j³
à'àFÍ à¯çÙæDñ'ñké�Ö

v é]w#ó�¿¯¶Ï¶¸±j»¼¿kÉ(×(Ö~ôÈÂ¼Å�Ä�À¸»ÓºÊ±�Ø0�J³_�_¿'À¸µbÿ+Å�Ì�½j»¼ºÊ´f»LØ)�-Õ�ÇÈ¿'ÀÁÕåÛ�Ö~û�³_Âá¶Á³¬½�Ø�¢�¿¯»-ü~»îØ�¿¯½jÕ�ó�¿'ÂÃ³_½j¿#��Ö~óÔ³DÉ¸¿'À¸»¼½j¿jÖ

�»¼À¸¶¸Åj¿'ÂáÍ óÔ³¬Ä�·kÀ¸µZÍ ó�¿¯¾�¾=³_Õ%¤¦³¬¶hÇJ·kÀ¸´#ã ½Z¶¸³_ÀÏÐW¿kº�³DÉ¬Ö�|~}�}�}¸²!§l���q�FØ~æYé�íÏæDï�¦ àtæx·tà'ì�Øfû�³¬ÌjÀ¸Åj¿'À¸µÔæDñ'ñZétÖ

v ð+w|�+Ö�ÿ�ÅjÌ�½�»ÓºÊ´Z»LØ�×(Ö�ôÈ»ÃÂÓ¿'É_ØH¢�Ö9ü~»îØ$Ø�¿¯½CÕ��CÖ9Ý-±�»¼ÂÃÌ�»¼½�Ö�ÿ+³_É¸»ÃÆk½å¿¯½CÕ�ã Ä�¾�Â¼³¬Ä�³¬½Z¶Á¿¯¶¸»¼·'½å·¯Ð�
�»¼À¸¶¸Åj¿'Â$ó�³¬Ä�·'ÀÁµZÍ
ó�¿'¾�¾C³DÕ��J·'Ä�ÄÅ�½j»¼º_¿F¶¸»¼·'½Ò·'½#óÔµfÀÁ»Ã½j³�¶_ÖCã ½������¡�¹|������¥�©�	�~�+�¡�«�x�P��� �_�f�>!f!�§¡�B¨#�Y�+�6«(�R!�§¡�C�ÒØ¯¾j¿¯Æk³_ÉÞùkì'ì]·tù'ñkð�Ø
ú�³¬½j³¬ÎF¿�ØjßfÇË»Ã¶ �_³¬ÀÁÂ¼¿'½jÕ�Ø�×�¾�À¸»¼Â�æDñ'ñB¶tÖ

v ¶_w#°²±�·kÀÁÉÏ¶¸³_½#Î'·'½��-»¼ºÊ´k³¬½�ØZ×¦½�»¼½jÕtµZ¿ô²¿'É¸Å�ØZ¿¯½jÕ�
+»Ã½j³¬³�¶²ôÈÅjºÊ±�Ö~ü~·FÇ²Íäü�¿F¶¸³_½jº�µ��J·'Ä�ÄÅj½�»¼º_¿F¶Á»Ã·k½�ý+Î'³¬ÀÈ×Þ°Ëó
¤¦³¬¶hÇJ·kÀ¸´tÉ���É¸»¼½�Æ#×�º�¶Á»ÃÎk³(óÔ³_ÉÁÉÁ¿¯Æ'³DÉ¬ÖS|~}�}�}¸²!§l���q�FØ~æYé�íÏæDï�¦ çkð+·té'ù�Øfû�³¬ÌjÀ¸Åj¿'À¸µÔæDñ'ñZétÖ

v ì+w#ô�ÖF�J±fÅ�½�ÆCØj×(Ö9ó�¿'»Ã½fÇ²¿¯ÀÁ»Ã½�ÆCØ�¿¯½jÕdÿPÖT�JÅjÂÃÂ¼³¬ÀDÖ 
+»ÃÀ¸¶¸ÅC¿¯Â¯¤�³�¶hÇÈ·'ÀÁ´�°�ÀÁ¿'½jÉ¸¾C·kÀÏ¶�Ý-À¸·'¶¸·tº�·kÂ¼ÉÈÐÑ·kÀ�óÔµfÀ¸»¼½�³¬¶_Ö²ã ½
º�����|x�P�¨���~�f���P�Y�N�W�l!¥» �P¼¬ØCßZ¶Ê¿¯½tÐÑ·kÀÁÕ�Ør�È×(Øj×�¾�À¸»¼Â�æDñ'ñB¶tÖ

v ñ+w#°²±�·kÄ�¿kÉ&��Ö=×�½jÕt³¬ÀÊÉ¸·'½�Ø=ÿ+¿YÎf»ÓÕ'�¦Ö-�JÅ�Â¼ÂÃ³_À_Ø9¿¯½jÕbÿ+¿YÎf»ÓÕ�×(Ö�ÝÞ¿F¶¸¶¸³_ÀÁÉ¸·'½�Ö¦×û�È¿'É¸³�ÐÑ·kÀ�¤÷ýËÛ í�¤¦³�¶hÇÈ·'ÀÁ´�·¯Ð
ÛÜ·'ÀÁ´fÉÏ¶Á¿¯¶¸»¼·'½jÉÊï�ÖS|~}�}�}½²!§l�� �FØ�æDé�íÏæDïx¦ é¯ç+·fð'çjØZû�³¬ÌjÀ¸Åj¿'À¸µbæ_ñ'ñZétÖ

v æ_ò+w#×¦½j»Ã½jÕ�µk¿3ô²¿'É¸Å�ØY
�»¼½�³¬³¬¶�ôÈÅjºÊ±�Ø=ÛÜ³¬ÀÁ½�³¬À�
Þ·'Æ'³_Â¼É_ØC¿'½jÕ�°²±�·kÀÁÉÏ¶¸³_½ÔÎ'·k½'��»ÓºÊ´'³¬½~Ö&�ËÍä½�³�¶_¦=×@ÅjÉ¸³¬À¸ÍLÂ¼³¬Îk³¬Â�½j³�¶ÏÍ
ÇÈ·'ÀÁ´3»Ã½Z¶Á³¬À¸ÐW¿'º�³÷ÐÑ·kÀ¦¾j¿'ÀÁ¿'ÂÃÂ¼³¬Â~¿'½jÕdÕt»ÓÉh¶ÁÀ¸»¼Ì�Åt¶Á³_ÕÔº�·kÄ�¾�Åt¶¸»¼½�ÆCÖJã ½U���q�p�_�����¾�¡�(�&���+���1¬¹��²¿�r�+��«���!N§¡�C� ���
À «���~����§¡��¨&�r�R!��¨�x�8!ª����§¡�/�W§ «/�«�>!N±ª���N«�«(���¾²����C�P�i�+§¡�¥±ª�2��� ��������¯Ø=ÿ+³_º¬³¬ÄPÌC³_À¦ùFÍ ð�Ø�æ_ñkñké�Ö

Ì �



v æ'æxw3ßtº¬·¯¶Ï¶�ÝÞ¿¯´f»¼½�Ø�ó�¿¯ÀÁ»¼·�ü~¿'Å�ÀÁ»¼¿jØ=¿'½jÕå×�½jÕtÀÁ³¬Ç`�J±j»Ã³_½�Ö8��»ÃÆk±åÝ$³¬À¸ÐÑ·'ÀÁÄ#¿¯½jº¬³óÔ³DÉ¸ÉÁ¿¯Æk»Ã½�Æ�·'½åÛå·kÀ¸´tÉÏ¶Á¿F¶Á»Ã·k½jÉp¦
ã Â¼ÂÃ»¼½�·'»ÓÉÈûj¿'ÉÏ¶Èó�³_ÉÁÉ¸¿'Æ'³_É+íWû$óbï�ÐÑ·'À²óÔµfÀ¸»¼½�³¬¶_Ö�ã ½!��� �_�q�f�f�+§¡��¨�!<�:�������������5�¹¬¹�¯²&ÁC|~}�}�}Â�/�_«���~�f�+��«/�C�3§¡�B¨
���+�_����� �W�/�f�¬ØCßt¿'½dÿ+»¼³¬Æ'·CØr�È¿¯Â¼»áÐÑ·kÀ¸½j»¼¿jØfÿ+³_º¬³¬ÄPÌC³_À�ùFÍ ìÙæDñ'ñZétÖ

v æDà]w��¦¿'·'Å�Â²×(Ö�ûÈÖÞôÈ±�·f³_Õ]ÃÏ¿'½�ÆjØÞ°²»¼Ä��¹ÄÅ�±�ÂLØ�¿¯½jÕ��¦³_½�À¸»���Ö$ô²¿'ÂîÖ¢ü�û0�ª¦Þ×��J·kÄ�ÄÅ�½�»Óº¬¿¯¶¸»¼·'½�ßfÅ�ÌjÉÏ¶¸ÀÊ¿F¶Á³ÙÐÑ·kÀ
óÔµfÀÁ»Ã½�³¬¶_Ö�ã ½�Ån�������¡�Æ¬ª�P���P�+�����+�_�����q�x�H�q�j���Ç�����!¬��+È+�+�/�f�f�É�H�N���½�+�´�����Ê�2���6«H�C��§¡��¨z�+�F�U|x�&�p¨�§¡��¨¯Ø
ü�·kÄ�ÄÒ³_ÂîØ�ôÈ³_ÂÃÆk»ÃÅ�ÄdØ��kÅ�½�³#æDñ'ñ'ìjÖ

v æ_ù+w��(Ök°~³_�¬Å�´F¿�ØkûJÖtý8���È¿'À¸ÀÁ·'ÂLØF×(Ö���·'ÀÁ»îØjØ'¿¯½jÕ¹ËÒÖ'ãhÉ¸±�»Ã´F¿YÇ²¿�ÖjÝ-»Ã½�ÍäÕt·FÇË½��È¿'ºÊ±j³�¦'×z
+»ÃÀ¸¶¸Åj¿'ÂjóÔ³_ÄÒ·kÀ¸µÒó�¿¯½C¿¯Æ'³¬Í
Ä�³¬½Z¶Ë°~³DºÊ±�½�»ÓâkÅj³¦ÐÑ·'À6Ì=³_À¸·'Íäº¬·'¾fµ��J·kÄ�ÄÅ�½�»Óº¬¿¯¶¸»¼·'½�Ö~ã ½)�+�5�¡�F|��P�¨����/�+�3§l�+�H�+�P�©�	�~�+�¡� �W�/���q�p�f��!q!�§¡��¨&�r�+��«(�+Í
!�§¡�C�PØt¾C¿¯Æ'³DÉËù'òkì]·fùjæ¬çCØfý+ÀÁÂ¼¿'½jÕt·jØtû4Â¼·'ÀÁ»¼Õ�¿jØ�ó�¿¯À¦ùkò(ÍÈ×¦¾�À¦ùjØ�æ_ñkñ'ì�Ö

v æ¬ç�w#ü�Ö$Ý�ÀÁµfÂÃÂ¼»J¿'½jÕ ô�Ö$°~·kÅ�ÀÊ¿¯½jºÊ±�³D¿¯Å�ÖåÝ�ÀÁ·¯¶¸·tº¬·'Â-ÿ+³_É¸»ÃÆk½¢ÐÑ·kÀ8�¦»¼Æ'±iÝ$³¬À¸ÐÑ·'ÀÁÄ#¿¯½jº¬³F¤¦³�¶hÇÈ·'ÀÁ´f»Ã½jÆP¦�×xóÔµfÀ¸»¼½�³¬¶
�Þþt¾=³¬ÀÁ»Ã³_½jº�³kÖÞ°~³DºÊ±�½�»Óº¬¿¯Â-�¦³¬¾=·'À¸¶Ëñ�¶DÍhà'à�ØZü~ãhÝÞÍ¨��¤+ß�ü�µk·'½�Ø��kÅ�Â¼µ�æ_ñkñB¶tÖ

v æDé]w3úÒÖ~ôÈÅ��_�_¿¯ÀÊÕ�Ø�ÿPÖn�Z¿'º�·kÌjÉ¸·'½�Ø�óqÖ~ób¿'ºW¢÷³_µ'Ø~ß9Ö�ó�¿¯ÀÁ·FÎf»¼ºÊ±�Ø�¿'½jÕm�CÖ�Û*»¼ÂÃ´k³_É_Ö3×¦½�ã Ä�¾�Â¼³¬Ä�³¬½Z¶Á¿¯¶¸»¼·'½�·¯ÐÈ¶¸±j³
��¿'Ä�ÂÃµf½�ßf³¬½CÕt³¬À¸Íäób¿¯½j¿'Æ'³_Õ�ã ½Z¶¸³_ÀÏÐW¿kº�³(×¦ÀÊºÊ±�»Ã¶¸³Dº�¶¸ÅjÀ¸³kÖJã ½ÂÎH�����5�Y�ÐÏa�C}�Ñ�|�ÒÓ�r�+��«A� �+� À «(��~�+�3§¡�B¨F�r�R!�Í
�¨�x�8!©����!N§µ¨��)���Y�¹|���«/� �W���W�P�i�+�3§l�+�CØ�¾j¿'Æ'³_É¦à¯çZé]·tà'é'ñ�Øfßf³_¿¯¶Ï¶¸Â¼³'ØjÛb×(Ø=ý�º�¶¸·kÌC³_À�æ_ñ'ñkð�Ö

v æ_ð+w£¢�Ö5Ë�·fº¬Å�ÄdØ´�CÖ��J±j¿'É¸³'Øf×(Ö�ú÷¿¯Â¼ÂÓ¿F¶¸»¼½�Øf¿¯½jÕÙ×(Öfü�³¬Ì=³_ºÊ´9Ö0�JÅ�¶ÏÍ °²±�À¸·kÅ�Æ'±3ÿ+³¬Â¼»¼Î'³¬ÀÁµ�»Ã½�°~ÀÊ¿¯¾=³�_³�¦f×¦½x��þt³¬ÀÊº�»«�¬³
»¼½�ü~·FÇ²Íäü�¿F¶¸³_½jº�µ#óÔ³DÉ¸ÉÁ¿¯Æk»Ã½jÆjÖ4ã ½zÎH���&�]���F|x�P�i�a�r�+��«A�2�+�Ôº¾§µ¨]�Õ������������£�+�H�q���#§}!�����§l�W�C���f�1�����6«H�C��§¡��¨¯Ø
Ý$·'À¸¶¸ÂÓ¿¯½CÕ�Øjý���Ø�×¦Å�ÆkÅjÉÏ¶(æ_ñ'ñ�¶fÖ

v æ]¶_w£¤�¿'½�³�¶¸¶¸³j�CÖ²ôÈ·tÕt³_½�Ø¦ÿ+¿'½�½fµe�J·'±�³_½�Ø��Ë·kÌC³_ÀÏ¶#�¦ÖËû�³_Â¼Õ�³¬ÀÁÄ�¿'½�Ø¦×¦ÂÓ¿¯½��¦Ö6¢÷Å�ÂÓ¿YÇË»¼´=Ø��J±j¿'À¸Â¼³_Édü�Ö�ßt³¬»Ã¶ �'Ø
�Z¿¯ÀÁ·FÎ¹¤(Ötßf³_» �_·FÎZ»Óº¯ØZ¿¯½jÕ3Ûå³_½tÍ�¢÷»¼½�Æ�ßfÅ�Ö~óÔµfÀÁ»Ã½j³�¶p¦f×�ú�»ÃÆZ¿¯Ì�»Ã¶ÏÍä¾C³_ÀÏÍhßf³Dº�·'½CÕ#ü�·tº¬¿'ÂC×¦ÀÁ³_¿#¤¦³�¶hÇÈ·'ÀÁ´9Öa|~}�}�}
²!§l���q�FØ~æYé�íÏæDï�¦ à¯ñ+·fùkð�Økûj³¬Ì�ÀÁÅj¿'À¸µ�æDñ'ñZétÖ
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+ÿ+ãÈûj·'À¸¶ÁÉÁºÊ±�ÀÁ»á¶¸¶ÏÍ ôJ³_À¸»ÓºÊ±Z¶¸³kØ´�Ë³_»Ã±j³
æ_òjØC¤¦ÀDÖCé'àkétØ$
+ÿ+ãäÍ{
Þ³_À¸ÂÓ¿¯ÆCØtãÏßtô[¤�¦jù¯ÍÁæDìFÍ ùkékà'étæDòFÍ ò�Ö

v æ_ñ+w��¦¿'·'Å�ÂÞ×(Ö�ûJÖ�ôÈ±�·f³DÕ]ÃÏ¿¯½�ÆCØ�°²»ÃÄØ�¹ÄÅ�±�ÂLØ�¿¯½jÕb�¦³_½�ÀÁ»��¦Ö�ô²¿¯ÂLÖ8�+ÉÏ³_ÀÏÍ ü�³_Î'³¬ÂS¤�³�¶hÇÈ·'ÀÁ´Ôã ½k¶Á³¬À¸ÐW¿'º¬³ÒÝ-À¸·'¶¸·tº�·kÂ¼É_Ö
|~}�}�}Ù���+��«/�C�¨����ØCù�ækíÏæ'æYï�¦ é'à_·tð'òjØ5¤¦·FÎk³¬ÄPÌC³_À�æ_ñ'ñkì�Ö

v à¯ò+w#ÿ+·'Å�ÆkÂ¼¿kÉ���Ö)�J·'Ä�³¬ÀDÖ£|��P�¨����Y�W�����	�~Ø+§¡��¨#�S§¡���ÚÎ��g��Á�|~�6�£Ûr���Ü�C���#|"�����§¡�H�x§ «H� �>!N±[��� �+�¨�p�f����!N±ª�+�Y�Ô¬��~�N��§¡Í
�¨��W�3��� ��Ö$Ý�ÀÁ³¬½Z¶Á»¼º¬³�Í¨��¿¯Â¼Â9ã ½Z¶¸³¬ÀÁ½j¿¯¶¸»¼·'½j¿'Â-�-Õt»Ã¶¸»¼·'½jÉ_Ø�æ_ñkñ�ækÖ

v àtæxw#×¦½CÕtÀ¸³_Ç;ß9ÖF°4¿¯½�³_½ZÌC¿¯Å�ÄdÖ´���+��«/�C�¨����Ñ��W�{�����~Ø�!ÊÖtÝ-À¸³_½k¶Á»¼º¬³�Í¨��¿'ÂÃÂZã ½Z¶¸³¬ÀÁ½j¿¯¶¸»¼·'½j¿'Â´�JÕt»á¶Á»Ã·k½jÉ_ØDÉ¸³_º¬·'½jÕ³_Õt»Ã¶¸»¼·'½�Ø
æ_ñkì'ñjÖ
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v à¯ù+w��¦¿'ÂÃ¾�±qôÈÅt¶¸¶¸Â¼³¬ÀP¿'½jÕj��ÇË»¼½�ÆÔü�ÅCÉÏ´9Ö¸Ïn!���¥» !ÇÝ[�C§l���Õ�¨�!������«CÞ(�©�	�~�+�¡�«�x����� �¨	��+���¹§¡�¾¨��r�R!����W�ÒÖ�×ª¤�ü�Í
ñkàZõfæ+¶fØf×¦ÀÁÆ'·'½j½�³¾¤�¿F¶Á»Ã·k½j¿¯Â�ü�¿¯Ì=·'ÀÊ¿F¶Á·'ÀÁµ'Ø�ý�º�¶¸·kÌC³_À�æ_ñkñkàtÖ

v àFç�w���Ö(�CÖ(�+¿¯ÀÁÀ¸»ÓÉÏ·k½�ÖÞÝ$·'À¸¶Á¿'Ì�ÂÃ³�¶Á·Z·kÂ¼ÉË¿'½jÕd¿¯¾�¾jÂÃ»Óº¬¿¯¶¸»¼·'½jÉÈÐÑ·kÀ¦¾j¿¯ÀÊ¿¯Â¼Â¼³¬Â�º�·kÄ�¾�Åt¶¸³_ÀÁÉ_Ö�|���������/����§l���/���¯ß��+�����H�+�)���
à �P�+�����C�á�a�(�x�£�¼ØjçZò¥¦ ì¯ç�¶_·fìkð'ù�Øjæ_ñ'ñjæ'Ö

v à'é]w#×(Ö�ôJ³_Æ'Å�³_ÂÃ»¼½�Øn�CÖ~ÿ+·'½�ÆZ¿¯ÀÁÀÁ¿jØ�×¦ÂÈú�³_»¼ÉÏ¶_Ø~Û�Ö)�k»¼¿'½�ÆjØ-��Ö4ó�¿¯½CºÊ±�³¬´9Ø�¿¯½CÕm
PÖ4ßfÅj½jÕt³¬ÀÊ¿¯ÄdÖÔ�&Ûg²ãâÚÏ)!���¥» !
Ý[�C§l�����+�F�#ä&������ �x�H�f�¾²��+���P�+� Ö²ý��6¤�ü$õF°ËódÍÊæDà�æ_ìB¶tØfý�¿'´|�Ë»ÓÕtÆ'³¾¤�¿¯¶¸»¼·'½j¿'Â�ü~¿'ÌC·kÀÁ¿¯¶¸·'ÀÁµ'Øfó�¿Yµ�æDñ'ñkù�Ö

v à¯ð+w��k·k¿'ºÊ±j»ÃÄ ó¢Ö�ôÈÂÃÅjÄ�Ø$°²±�·kÄ�¿kÉ(óqÖ�ÛÜ¿'ÀÁÉÁºÊ±�´'·CØ�¿¯½jÕ�Û�¿¯ÂÃ¶¸³_ÀûÈÖ�°²»ÓºÊ±fµ'ÖdÝJßtÝ�
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�ó
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Ïn!��f!¥»HÝ��q�+�_«U²��f�W��§¡��¨¯Ø�¾C¿¯Æ'³DÉËà¯ùké]·tà¯çZàtØfóÆÄÅ�½CºÊ±�³¬½�Ø=ú�³¬ÀÁÄ�¿'½fµ'Øjý�º�¶Á·'Ì=³¬À�æ_ñkñ'ðjÖ

v à5¶_w#ÝÞ¿F¶ÁÀ¸»ÓºÊ´Pý+±�Â¼µ'Ø��k·k¿kºÊ±�»¼Ä�óqÖ'ôÈÂ¼Å�ÄdØ'°²±�·'Ä#¿kÉ�óqÖ¯Û�¿¯ÀÊÉ¸ºÊ±j´'·jØF¿'½jÕÒÛÜ¿'Âá¶Á³¬À-ûÈÖ'°²»ÓºÊ±fµ'ÖCÝÈßtÝ�
�óbàC¦kÝ�
+óxÐÑ·kÀ
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ð�ÖfÍ�¶tÖ¥¤¦·FÎk³¬ÄÌ=³¬À�æDñ'ñ�¶fÖ

Ì �



v à¯ì+w�Û*»¼ÂÃÂ¼»¼¿'Ä ú�ÀÁ·'¾j¾�Ø���ÇË»¼½�Æ¢ü~ÅjÉÏ´9Ø-¿'½jÕz¤�¿¯¶¸±j¿'½*ÿ�·ZÉ¸É3¿kÕt½U×¦½Z¶Á±�·'½fµißt´pÃh³_ÂÃÂ¼Å�ÄdÖ�× ±�»¼Æ'±tÍä¾=³¬À¸ÐÑ·'ÀÁÄ�¿'½jº�³kØ
¾=·'À¸¶Á¿¯ÌjÂÃ³+»ÃÄ�¾�Â¼³¬Ä�³¬½Z¶Ê¿F¶¸»¼·'½�·¯Ð�¶Á±�³�ÄÒ¾j»=Ä�³DÉ¸ÉÁ¿¯Æk³�¾j¿kÉ¸É¸»Ã½jÆ»¼½k¶Á³¬À¸ÐW¿'º¬³+ÉÏ¶Á¿¯½CÕ�¿¯ÀÊÕ�Ö~°�³_ºÊ±�½j»¼º_¿¯Â=À¸³_¾C·kÀÏ¶DØZó�¿¯¶¸±tÍ
³¬Ä#¿¯¶¸»Óº¬É�¿'½jÕ��J·'Ä�¾�Å�¶¸³¬À�ßtº¬»Ã³_½jº�³ÿ+»¼ÎZ»ÓÉ¸»Ã·k½�Ø=×�À¸Æk·'½�½j³�¤�¿F¶Á»Ã·k½j¿¯Â4ü~¿'ÌC·kÀÁ¿¯¶¸·'ÀÁµÙ¿'½jÕ�óÔ»ÓÉ¸É¸»ÓÉÏ»¼¾�»4ßf¶Á¿F¶Á³8��½�»áÍ
Î'³_ÀÁÉ¸»Ã¶hµ'Ø9æ_ñkñ'ð�Ö

v à¯ñ+w3ßf·k»¼ºÊ±�»¼ÀÁ·Ù×¦ÀÊ¿¯´f»LØ=×�½�Æ'³_ÂÃ·ZÉ�ôÈ»¼Â¼¿kÉ¬Ø-�J³�D¿¯ÀÁµÔÿ�Å�Ìj½�»¼ºÊ´f»LØT�k¿'½��-ÕtÂ¼³¬ÀDØA¢÷·'»ÓºÊ±�»´¢÷·'½�»ÓÉÏ±j»îØ9¿¯½jÕm�k¿'Ä�³_É�Ý�±�»¼ÂÃÌj»Ã½�Ö
��É¸³¬À¸Í ÉÏ¾j¿kº�³²º�·kÄÒÄPÅ�½�»Óº¬¿¯¶¸»¼·'½g¦¯×*âZÅj¿'½k¶Á»á¶Ê¿F¶Á»ÃÎk³ÈÉÏ¶¸ÅjÕ�µ'Öjã ½#×&�ÈóqØ'³_Õt»Ã¶¸·kÀ_Ø�����» �5æ�"�º¾§µ¨]�¹������������£�+�H�f�©Ñ��W��Í
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¾�Åt¶Á³¬À�ßf·tº¬»Ã³¬¶hµÙÝ�ÀÁ³_ÉÁÉ¬Ø¥¤�·FÎ'³_ÄÌ=³¬À÷æ_ñkñ'ì�Ö

v ù'ò+w��CÖ	�J±j·'»LØ	�jÖFÿ+³¬Ä�Ä�³¬ÂLØ¯ã�Ö¯ÿ�±j»ÃÂ¼ÂÃ·k½�Ø	�CÖYÿ+·'½jÆk¿¯ÀÁÀÊ¿�ØFß9Öký�Éh¶ÁÀ¸·kÅjºÊ±�·FÎ9Ø_×Ö¯Ý$³�¶Á»á¶Á³�¶_Ø�¢�Ö¯ßZ¶Ê¿¯½�Â¼³¬µkØ¯ÿÖFÛ�¿¯Â¼´'³_À_ØF¿'½jÕ
��Ö��+Ö¬Û*±j¿'ÂÃ³_µ'Ökßtº_¿'ü�×�Ý���¢&¦_×¢Ý$·'À¸¶Á¿'Ì�ÂÃ³Þü~»Ã½�³D¿¯À~×�ÂÃÆkÀ¸ÌjÀÁ¿Ëü~»ÃÌ�ÀÊ¿¯ÀÁµËÐÑ·kÀ�ÿ+»¼ÉÏ¶¸ÀÁ»ÃÌjÅt¶¸³DÕ(óÔ³¬Ä�·kÀ¸µ<�J·'Ä�¾�Åt¶Á³¬ÀÊÉ
·ÿ�³DÉÏ»¼Æ'½�ãhÉÁÉÏÅj³_ÉÞ¿¯½CÕÒÝ$³_ÀÏÐÑ·kÀ¸Ä#¿'½jº�³kÖ�°~³DºÊ±�½�»Óº¬¿¯Â��¦³¬¾=·'À¸¶���°B�²ßZÍäñZéYÍhà¯ìkù�ØYü~×�Ý�×&��¢RÛå·kÀ¸´f»¼½�Æ¾¤¦·'¶¸³ªçPñké�Ø
�¦½j»ÃÎk³¬ÀÊÉÏ»Ã¶hµ#·¯ÐÞ°~³_½�½�³DÉÏ³_³'Ø�æ_ñkñké�Ö

v ù�æxw��CÖ'ÿ�·k½�Æk¿'À¸ÀÊ¿�¿¯½jÕ���Ö��+Ö'Û*±j¿'ÂÃ³_µ'ÖC×UÅjÉÏ³_À_� ÉÞÆkÅ�»¼Õ�³²¶¸·÷¶¸±j³¦Ì�ÂÓ¿'º¬É�Î=ækÖ òjÖC°�³_ºÊ±�½j»¼º_¿¯Â(�Ë³_¾C·kÀÏ¶��+°s�²ßZÍäñZéYÍhà¯ìjæ'Ø
ü~×+Ý�×&��¢�ÛÜ·'ÀÁ´f»Ã½�Æ&¤¦·'¶¸³¹çPñ¯çCØ��¦½�»¼Î'³_ÀÁÉ¸»Ã¶hµ#·¯ÐÞ°~³_½�½�³_É¸³¬³kØ�æ_ñkñkétÖ
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