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X�/VNP9<,21 GOXc.=FHM�F4[m,	T�F~�LA�,21=FH1jNP9</2Y<Yf) B=9JGONITI9<;�?�NPFbB&/��>/29<Y</2;=YJF /21=B 1=,	1=/��>/29JY�/2;�Y<F A�FHTO9<,@B=G�,2[
�*,	TI�aGONP/>NP9J,	1=G:/21=B-,	?�NIY<9J1=F NP.�FeXb,	1=B=9fNP9J,	1=Gl?=1=B�FHTl�^.=9<Xc.4NP.�FeGOXc.=FHM�Fe9<GlGIXH/2Y�/>;=Y<F>5

D .=F-/2B0/>A�NP9f�	FQTIFbA=Y<9JX�/>NI9<,	1�GIXc.=FbM�F-9<G�;0/>GIFHB ,	1 NP.�F�(*?=Y<��
gKa)L1�Xc.=TI,	1�,	?=G�_]/2TI/2Y<YJFHY
� (nK�_�� M�,@B=FHY����^.=9JXc."9JGu/ ?=1=9f�	FbTIGP/>Yx/2;=GONITP/2X~NP9J,	1�,2[*/QA0/2TP/>Y<Y<FbY Xb,	M�A=?�NPFbTH5 ��F�F ��A�Y<,	TOF
(lK�_�;0/2GOFHB�A0/>TP/2YJY<FHY�A=TO,LXbFHGOGI9<1�qQ,	1 1=F~NZ��,	TO�aGe,>[ ��,	TO�aGONc/VNP9<,21=GH5��:GI9<1�q GIF~�	FHTI/2Y /2A�A=Y<9JX�/ 

NP9J,	1=Gb�@�*FuB=FHM�,	1=GgNPTI/>NPF:NP.0/>N�NP.=F (lK�_vM�,@B=FHY�X�/>1Q;�Fp?�GIFHB NI,6;=?=9JY<B�F
��XH9JFH1jN^9<M�A=Y<FbM�Fb1 

Nc/VNP9<,21=Gl,2[ A0/2TP/>Y<Y<FbY /2YJq	,	TO9JNP.�M�G*,	141=FbNZ�*,	TI�aG',2[ �*,	TO�@GgNc/>NI9<,	1�GH5

�"F�B=FbGI9Jq	1=FHB&/21=B�9<M�A=Y<FbM�Fb1aNIFHB NP.�F /2B=/2A�NP9f�	F4TIFbA=Y<9JX�/>NI9<,	1vGOXc.=FHM�F�,21�NP,2A�,2[p/
Y<9J;=TP/>TO)e[m,	T�NP.=F:(lKL_ M�,@B=FHY�5 �"F^B=FHGOXHTO9<;�F'/>B0/2A�NI9J�	F^A0/>TP/2YJY<FHYLF~�@NPFb1=GI9J,	1=Gx��F:M�/2B=FnNP,UNP.�F
Y<9J;=TP/>TO)�NI,�[ /2XH9JY<9JNP/>NPF'NP.=FUB=FbGI9<q21�,2[],	?=T^GIXc.�FHM�F25 �"FUA=TIFbGIFb1aNp/�A�TI,2NI,LXb,	Y [m,	TlTIFbA=Y<9JX�/>NI9<,	1
,2[*XH,	M�A=?�NP/>NP9J,	1�GONP/>NPF�/21�B"TOFHXH,��2FHTO)�,2[�[ /29JY<FHB�A�TI,@XHFHGOGIFbGH5 D ,-9<1=GO?=Y�/>NIF NP.�F�/2A�A=Y<9JX�/>NI9<,	1
A=TO,	q	TP/>M�G�[mTI,2M NP.=F-9<M�A=YJFHM�FH1jNc/>NI9<,	1��x�*F-B=FHGO9<q	1=FbB&NP.�F /2B=/2A�NP9f�	F4TIFbA=Y<9JX�/>NI9<,	1vGOXc.=FHM�F
9<1"Y�/�)	FbTIGb5 �"F�B�FHGIXbTI9J;�F�NP.=F�B=FHGO9<q	1 ,>[nNP.=F�Y�/�)2FHTIG /21=B A�TIFHGOFH1jN6NI.=FH9JTS9JM�A=YJFHM�FH1jNc/VNP9<,21 5
W]9J10/2Y<Yf)Q��F�A=TOFHGIFb1jNeNI.=F�TIFbGI?=YfNPGU,2[*/2A=A=YJ9<XH/>NP9J,	1 ,2[xNP.�F�/>B0/2A�NI9J�	F�TOFHA=YJ9<XH/>NP9J,	1 GIXc.�FHM�F�NI,
A0/2TI/2Y<YJFHY�/2A=A=YJ9<X�/VNP9<,21=G�F ��FbXH?�NI9<1=q�,	1-/�1=FbNZ�*,	TI�4,2[ 1=,	1�B=FHB=9JX�/>NIFHB4��,2TI�aGONP/>NP9J,	1=GH5

�L9J�
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\^FHXHFb1jNe/2B��>/21=XbFHGp9J1 XH,	M�A=?�NIFHTOGp/21=B�1�FbNZ�*,	TI�a9<1�q4/2TIFSTIFHB�Fbi01=9J1=q NP.�F �n/�)-��F�?�GIF6Xb,	M 

A=?�NIFHTOGH5 C B��>/21�XHFHG^9J1�NP.=F A=TI,@XHFbGIGI9J1=q�A�,��*FHTl.0/��2Fu;=TI,	?�q	.jNn�>/2GON:/2M�,	?=1jNIGn,2[�XH,2M�A=?LNP9<1�q
A�,}�*FHT��^9JNI.=9<1�NP.�F'TOF�/2Xc. ,>[ XH,2M�A=?LNPFHTx?=GOFHTOGH5�W0,	T�/eM�/}|O,	TO9JNZ)6,>[ ?=GOFHTIG��^.=,	GOF XH,2M�A=?LNP9<1�q
1=FbFHB=Gu/>TIF GOM�/>Y<Yh,	T:�^.=, 1=FbFHB NI.=9<G:�2/>GONpXb,	M�A=?�NP9J1=q�A�,��*FHTp,	1�YJ)4,@XHX�/>GI9<,210/2Y<Yf)	�0M6?�Xc. ,2[
NP.�9<GUXH,	M�A=?�NI9<1=q4A�,���FbTS9JGU��/2GgNPFHB�5 C NUNP.=F�GP/2M�F�NP9JM�F>� NP.=FbTIF�F~�L9<GgN ,2NI.=FHTU?=GOFHTOGS�^.=,	GOF
XH,2M�A=?LNP9<1�q�1=FHFbB=G�/2TIFQGO,�Y</2TIq2F�NP.=/>N�X�/21v,	1�YJ) ;�FQM�FbN6�^9fNP.v/�1a?=M6;�FHT�,2[:XH,2M�A=?LNPFHTOG
�*,	TI�a9<1�q"NP,2q	FbNI.=FHTb5 D TP/>B=9JNI9<,	10/>Y<YJ)2�xGI,	Yf�L9J1=q�GI?=Xc. Y</2TIq2F-A�TI,	;=YJFHM�G�TOFHka?=9JTIFHB�NP.=F-?=GIF�,2[
GIA�FHXb9�/2Y]A=?=TIA�,	GOF�A=/2TP/2YJY<FbY Xb,	M�A�?�NPFbTIGuNP.0/VNuFHM�A=Y<,�)2FHB�XH?=GgNP,	M B�FHGI9Jq	1=FbB�A�TI,@XHFHGOGI,	TOG />1=B
9<1jNIFHTIXb,	1=1=FbXbNI9<,	1�1=FbNZ�*,	TO�@Gb5 w:,}�*Fb�2FHTb��TIFbXHFH1jN /2B��>/21=XbFHGe9<1�1=F~NZ��,	TO�a9<1=q-NPFHXc.�1=,	Y<,2q2)�/2TOF
/2YJY<,��^9<1=q NI.=F ?�GIF ,>[pXH,2M�A=?LNPFHTOG�Xb,	1=1=FbXbNIFHB NP,2q	FbNI.=FHT�NP.=TO,	?=q	.�Y<,@X�/2Y^/>TIF�/�1=F~NZ��,	TO�aG��
1=F~NZ��,	TO�aG�,2[^�*,	TI�aGgNc/>NI9<,	1=G � 7pr���GP��� NP,�;�F NITIFH/>NPFbB�/>G�A0/2TP/>Y<Y<FbY*Xb,	M�A=?�NPFbTIGb5 ��F4XH/21
NP.�FHTIF~[m,	TIF�?=GIF�NP.=F�XH,	M�A=?�NI9<1=q�A�,��*FHT ,>[u?=1=B=FbTI?�NI9<YJ9<�HFbB&Xb,	M�A�?�NPFbTIG�9J1&7 r���G�NI,�A�FHT 

[m,	TOM ?=GIF~[m?=Y]Xb,	M�A�?�Nc/>NI9<,	1�GH5^dZ1 NP.�9<G Xc.=/2A�NPFbTH����F69JB=FH1jNI9J[ )QNP.�FSNPTOFH1=B�G NP.0/VNu/2TOFSGO.0/2A=9J1=q
NP.�F [m?�NP?�TIF6,2[�A0/2TP/>Y<Y<FbY�XH,	M�A=?�NI9<1=q�/21=B�B=9JGIXH?�GIGu/2A�A=TI,j/>Xc.=FHGpNI, ?�NP9JY<9J�HFe?=1a?=GIFbB�XH/2A0/2Xb9JNZ)
,2[�XH,	M�A=?�NIFHTIGUXb,	1=1=FbXbNPFbB�NP.�TI,	?=q2.�Y<,@X�/>Y /21=B��^9<B=F�/2TOF�/41=FbNZ�*,	TO�@GSNP,4A�FbTO[m,	TOM$A0/2TI/2Y<YJFHY
XH,2M�A=?LNc/>NI9<,	1=Gb5

_ TI,@XHFbGIGI9J1=q:A�,��*FHT�,2[@XH,	M�A=?�NIFHTOG`.=/2G�;�FbFH1eq	TI,��^9<1�q^/>N`/lTP/2A=9JBuTP/>NIF25]s�?=TITOFH1jN`��,	TO��

GONP/>NP9J,	1=G��U.0/��	FQA�,���FbTO[m?=YnA�TI,@XHFHGOGI,	TOG NP.=/>N6XH/21 F~�LFHXb?�NPFQ?�A NP, GOFb�	FbTP/2Y�M�9JY<Y<9J,	1	�0,j/VNP9<1�q
A�,	9<1jN�,	A�FbTP/>NI9<,	1�G�A�FHT�GIFHXb,	1=B 5 D .=9<G�Y�/2TOq	F4XH,	M�A=?�NI9<1=q"A�,��*FHT�9<G�/��>/29JY�/2;�Y<F-/>N�/"TIFbY�/ 

NP9f�	FbYJ)�Y<,���Xb,	GONH5 C B=B�9JNP9J,	10/2YJYJ)2�2XH?�TITIFb1jNn��,2TI�aGONP/>NP9J,	1=G�.0/��	FpY</2TIq	F^M�FHM�,	TI9JFHG�/2YJY<,��^9<1=qp[m,2T
GI,2Y<?�NI9<,	1Q,2[ Y�/>TIq	FuA=TO,	;=YJFHM�GH5

yh,LXH/2Y�/2TIFH/ 1=FbNZ�*,	TO�@Gb�=�^.=9<Xc. �*FHTOFp,	TO9<q	9J10/2Y<Yf)69J1aNITI,@B=?=XbFHB�NI,6FH10/>;=Y<FpGO.0/2TO9<1=qS,2[�TIF 

GI,2?=TIXbFHGH�L.0/��	F'q	TI,��^1�9J1�GO9<�bF /21�B�GIA�FHFbB 5�s�,	M�A=?�NIFHT�1=FbNZ�*,	TI�aGnXb,	M�A=TI9JGI9<1�qp��,	TO�aGONc/VNP9<,21=G
/21=B�A�FHTOGI,	1=/2Y]Xb,	M�A�?�NPFbTIGH��TP/21=q29<1=q ?�A NP, GOFb�	FbTP/2Y .a?=1�B=TIFbB=GH�h.0/��2F�;�FHXb,	M�F XH,2M�M�,	1 9J1
;=?=GO9<1=FbGIGb�	TIFbGIF�/>TIXc.�/21=B FHB=?=XH/>NP9J,	10/2YjFbGONP/2;=Y<9JGI.=M�FH1jNIGH5 D .a?=G]Y<,@X�/2Ya/2TOF�/:1=FbNZ�*,	TI�aG � y C 7'GP�
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A=TO,}�@9JB=F ?=G:�^9JNI. /2XbXHFHGOG NP,�/�Y�/>TIq	FU1a?=M6;�FHT',2[��*,	TI�aGONP/>NP9J,	1=Gb5 \^FHXbFH1jNU/2B��>/21�XHFHG'9<1�1=FbN 

�*,	TI�a9<1�q NPFbXc.=1=,	YJ,	q2) /2TIF*M�/2�a9J1=q'[ /2GgN�Xb,	M�M ?=1=9<XH/>NP9J,	1e9<1�y C 7:G�A�,	GIGO9<;=YJF��^9fNP. NI.=Fn?=GOFn,2[
GO�^9fNPXc.=FbB 1=F~NZ��,	TO�aG*NP.=/>N*/2Y<YJ,}��;0/21�B��^9<B�NI.�NI,SGOX�/2YJF:�^9fNP.�NP.=F:1a?=M6;�FHTx,2[�A=TI,@XHFbGIGI,2TIGn/>1=B
Y<,���
 ,}�2FHTO.=F�/2B�A�TI,2NI,LXb,	Y<G � ��� 5 7'F~NZ��,	TO�aGu,2[��*,	TI�aGONP/>NP9J,	1=Gu/>TIFSNI.a?=Gp;�FHXH,2M�9J1=q�/VNINPTI/2XbNI9J�2F
[m,	TlA0/>TP/2YJY<FHY�XH,	M�A=?�NP/>NP9J,	1=Gb5

��9JNI.�NI.=F�GONc/>1=B0/2TOB=9<�H/>NP9J,	1�,2[nA=TO,	q	TI/2M�M�9<1�qQY�/21=q2?0/2q	FbGU/21=B"NI,L,2Y<GH��A0/>TP/2YJY<FHY]A=TI, 

q	TI/2M�M�9<1�q�9JG�;�FHXb,	M�9J1=q�M�,	TOF q	Fb1=FHTI/2Y A=?�TIA�,	GIF>5t+�FHGOGP/2q2F�A0/2GIGO9<1=q YJ9<;=TI/2TI9JFHG�GI?�Xc.�/>G
_�3U+ � �	���h/>1=B-+ _ d ����� ��/2Y<YJ,�� [m,	TnA�,	TONP/2;=YJF A0/2TI/2Y<YJFHY8A=TO,	q	TP/>M�G�NP.0/>NnX�/21QTO?=14,	1QA0/2TI/2Y 

Y<FbYaXH,	M�A=?�NIFHTIG]/2G �*FHYJY�/>G]1=F~NZ��,	TO�aG ,2[0��,2TI�aGONP/>NP9J,	1=GH5 dZ16TIFbXHFb1aN])	F�/>TIGH�	NI.=FlKL_*+�o � KL9J1=q	Y<F
_ TI,	q2TP/2M +�?=YfNP9<A�Y<F'ou/>Nc/j� A0/2TI/2B=9Jq	M .0/2Gl;�FHXH,2M�F:NP.=Fp[ /��	,2TI9JNIF A=TO,	q	TI/2M�M�9<1�qSA0/>TP/2B=9Jq	M
,2[�NP.=F:A0/2TI/2Y<YJFHY=A=TO,LXbFHGOGI9<1�q6XH,	M�M6?=1�9JNZ)	5�K�_�+ o�A0/>TP/2B=9Jq	M /2YJY<,��^G�NP.�F'A=TO,	q	TI/2M�M�FHTJ�=F~� 

9<;�9<Y<9fNZ)�9<1-GONPTO?=XbNI?=TI9J1=q�A0/2TP/>Y<Y<FbY /2A�A=Y<9JX�/>NI9<,	1=G*�^9JNP.4�>/2TO)@9J1=q�B�FHq	TOFHFHG:,2[]q	TP/21a?=Y</2TI9fNZ)	5 D .=9JG
GI.�9J[ N^NP,���/2TIB K�_�+ o�A=TO,	q	TP/>M�M�9<1=q�.=/2G'Fb10/2;=YJFHB�1=FbNZ�*,	TI�aG',2[��*,	TI�aGONP/>NP9J,	1=G^NP,�;�Fe?=GOFHB
/2G6A=/2TP/2YJY<FbY�Xb,	M�A=?�NPFbTIG69J1�NP.�FH9<T ,}�^1 TO9<q	.jNH5�s�?=TITOFH1jN�NPTOFH1=B=G�9J1 A0/2TI/2Y<YJFHY�/2TOXc.=9JNIFHXbNI?=TIFbG
� NI.=F dz(n+ K�_ �L�a[m,	T*F ��/2M�A�Y<F���A�,	9<1jN�NP,S?=GIF',2[hq	Fb1=FHTI/2Y8A=?=TIA�,	GOF'�*,	TI�aGONP/>NP9J,	1=G*XH,	1=1�FHXbNIFHB
NP.�TI,	?=q2.-B�FHB=9JX�/>NIFHB-.=9<q	. 
Z;0/21�B��^9<B�NI.-/21=B4Y<,���
ZY</>NPFb1=Xb)�1=FbNZ�*,	TO�@Gb5 D .=FbGIFUNPTOFH1=B=G^[m?=TgNP.=FbT
10/2TOTI,�� NI.=F qj/>A�;�FbNZ�*FHFb1QA0/2TP/>Y<Y<FbY0XH,	M�A=?�NIFHTOG�/21�B�1=F~NZ��,	TO�aGn,2[ �*,	TI�aGgNc/>NI9<,	1=Gb5 C G*GIXb9<FH1 

NP9JGONIG /21=B6Fb1=q	9J1=FHFbTIG�Nc/>Xc�@YJFnY�/>TIq	FbT]/21�B�Y�/2TOq	FHT A=TI,	;�Y<FHM�GH�>A0/2TI/2Y<YJFHY<9J�H9J1=qlNP.=,	GOFl/2A=A�Y<9<XH/>NP9J,	1=G
TIFbGI?=YfNPGS9<1�Y�/2TOq	F�q	TP/29J1"A=/2TP/2YJY<FbY XH,	M�A=?�NP/>NP9J,	1=GH5 C Y�/>TIq	F�q	TI/29<1�GI9J�HF�.�FHY<A�GeNI, M�/2GI��NP.�F
TIFbY�/>NI9J�2FHYJ)�.=9Jq	.4Y�/>NIFH1=X~)Q,2[ 1=FbNZ�*,	TI�aG',2[ �*,	TO�@GgNc/>NI9<,	1�GH5

���	Fb1�NP.�,	?=q	.�GIA�FHXb9�/2Y0A�?=TIA�,	GIF^A0/>TP/2YJY<FHY@XH,2M�A=?LNPFHTOGx,	?�NPA�FHTg[m,	TIM 1=FbNZ�*,	TO�@G*,2[���,	TO��

GONP/>NP9J,	1=Gx9<1�A0/2TI/2Y<YJFHY=F���XH9<Fb1=Xb)2�L1�FbNZ�*,	TI�aGn,2[���,2TI�aGONP/>NP9J,	1=G�.0/��	F XbFHTgNc/29J1�/2BL�2/>1aNP/2q	FbG*,��	FbT
GIA�FHXb9�/2Y A=?=TOA�,	GOF6A0/2TI/2Y<YJFHY�XH,2M�A=?LNPFHTOGH5 C Gu/ TIFbGI?=YfNp,2[xFbXH,	1=,2M�9JFHG ,>[*GOX�/2YJF2��q	FH1=FbTP/2Y A=?=T 

A�,	GIFQXb,	M�A�?�NPFbTIG�/2TIFQTOFHY</>NP9f�	FHYf)�9J1=F~�LA�FH1=GO9J�2F25 KLA�FHXb9�/2YnA�?=TIA�,	GIF4A0/>TP/2YJY<FHY�M�/2Xc.=9<1�FHG�/2TOF
/ 1=9JXc.=FQM�/>TI�2F~N�/21=B Y</2q NI.=F��*,	TI�aGONP/>NP9J,	1=G�9J1 NPFHTOM�G ,2[^A=TI9JXHF 
ZA�FHTO[m,2TIM�/21=XHF>5�W8?�TONP.�FHTH�
NP.�FS�*,	TI�aGONP/>NP9J,	1=G'.0/��	F�/2XbXHFbGIG NI, /�Y</2TIq	FUTI/21=q	FS,2[ GI,>[ NZ�n/2TOF A=TO,LB�?=XbNIG NP.0/VN 1=FbFHB NI,�;�F
A�,	TONIFHB�,2TeXb?=GONI,	M�9<�HFbB"NI,�TO?=1�F���Xb9<Fb1aNIYJ)�,	1�NP.�F�GOA�FbXH9�/>Y�A�?=TIA�,	GIF�A0/2TI/2Y<YJFHY�Xb,	M�A=?�NPFbTIGb5
_ FbTI.0/>A=G:NI.=FUM�,2GON:9<M�A�,2TONc/>1aN*[ /2XbNI,	T^9<GnNI.=Fu�^9<B=Fe/��>/29<Y</2;=9<YJ9JNZ)�,2[`�*,	TI�aGONP/>NP9J,	1=Gb5 C Y<M�,	GON
Fb�2FHTg)�A=TI,2q	TP/2M�M�FHT:.0/2Gu/��*,	TO�@GgNc/>NI9<,	1�,2Tp/ A�FHTIGO,	10/2Y XH,	M�A=?�NIFHTp,21 .=FHT��UB=FHGO�aNI,	A�XH,	1 

1=FbXbNPFbB�NP,�/41=FbNZ�*,	TI�854d Ne9<GUB=FbGI9<TI/2;=YJF�NI, ?=GOF�NI.=F��2/>GONSXH,	M�A=?�NI9<1=q4A�,}�*FHTS,2[n1�FbNZ�*,	TI�aG
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,2[x�*,	TI�aGONP/>NP9J,	1=Gu[m,	TpA=/2TP/2YJY<FbY Xb,	M�A�?�NP9J1=q=5 D .=F�7pr�� A=TO,V|OFHX~N ����� />NuNP.=F �:1=9J�2FHTOGI9JNZ) ,2[
sn/2YJ9J[m,	TO1=9�/�/>Nu(*FHTI�>FHYJFb)�/29JM�G^NP,�B=FHM�,	1=GgNPTP/VNPF6NP.�F6?=GIF�,>[x1=FbNZ�*,	TI�aGU,2[ �*,	TI�aGgNc/>NI9<,	1=GU/>G
NP.�F'A=TO9<M�/2TO)SXH,2M�A=?LNP9<1�qe9J1�[mTP/>GONPTO?=XbNI?=TIF^[m,	T�NP/2GI�aG�TI/21=q	9J1=qp[mTI,2M 9<1jNPFbTP/2X~NP9f�	F^NP,UB=FHM�/21=B 

9<1�q-GOFHka?=Fb1aNI9�/2Y�/21�B�A=/2TP/2YJY<FbY�/2A=A�Y<9<XH/>NP9J,	1=Gb5 D .=F�A=TI,V|OFbXbNe9<1j�2,	YJ�2FHGe;=?=9<YJB=9<1�qQ/�� ��� 
Z1�,LB=F
1=F~NZ��,	TO��,2[���,	TO�aGONc/VNP9<,21=G�NP,UB=FbM�,	1�GONPTI/>NPFlNI.=FlX�/2A=/2;=9<YJ9JNI9<FHG ,2[�7pr���G [m,	T]GIFHka?=Fb1jNP9�/>Y�/>1=B
A0/2TI/2Y<YJFHY�XH,	M�A=?�NI9<1=q=5

D .=F:Y<,@X�/2Y�/2TIFH/e1�FbNZ�*,	TI�aG*/2TIF^XH,21=1=FHX~NPFbB�NP,u[m,	TOM �^9<B�F'/>TIF�/U1=F~NZ��,	TO�aG�NI,e[ /2Xb9<YJ9JNc/VNPF
F~�LXc.0/>1=q	F�,>[nB0/>NP/�5�+�9<YJY<9<,21=G ,2[�XH,	M�A=?�NIFHTOGU�*,	TOY<B��^9JB=F�/2TIF�1=,�� Xb,	1=1=FbXbNPFbB�NP,-,	1=F�/21 

,2NI.=FHT�NP.=TO,	?=q	.Q/e.=9<FbTP/2TOXc.j)�,2[ 9<1jNPFbTIXH,21=1=FHX~NP9J,	1=GH5 D .a?=G*��Fp1�,}��.=/��2Fu/ Y</2TIq	F^1a?=M6;�FHT*,2[
M�/2Xc.=9<1�FHGxXH,	1�1=FHX~NPFHB�NP,	q2FbNP.�FHT NP.0/VN*XH/21�;�F^?=GOFHB�[m,2T A0/2TP/>Y<Y<FbY0/21=B�B=9JGONPTO9<;=?LNPFHB�Xb,	M�A�?�Nc/ 

NP9J,	1=Gb5x� �2FH1-NP.=,	?�q	.�Xb,	M�A=?�NPFbTIG^.0/��	Fe;�FHXH,2M�FUM�,	TIFU/21�B-M�,	TOFuTIFHYJ9�/2;�Y<Fp,��	FbT:NI.=Fu)	FH/2TIGb�
�^.=Fb1-A=/2TP/2YJY<FbY�/21�BQB=9<GgNPTI9J;=?�NIFHB4/2A=A�Y<9<XH/>NP9J,	1=G�F~�LFHXb?�NPFe,	1QM�/2Xc.=9J1=FHG�NI.0/>N^/>TIFu1=,2Nn,}�^1�FHB
;j)UNP.=F�?=GIFbTH�2NI.=F*/��>/29JY�/2;�9<Y<9fNZ):,2[=NP.�F*Xb,	M�A�?�NP9J1=q'A�,���FbT [m,	T`/21 /2A=A=YJ9<XH/>NP9J,	1u9<G`,2[ NPFb1 ?=1�A=TIF 

B=9JXbNc/>;=Y<FU/21�B4�>/2Tg)@9<1=q=5 D .�FS?=1�TIFHYJ9�/2;�9<Y<9fNZ)�M�/�)QFbM�/>10/>NPFp[mTO,	M YJ9<1=��[ /29<YJ?=TIFbGn,	Tn[mTO,	M NP.�F
?=GI/2q	F A=/>NINIFHTI1�G'9J1�[m,	TOXHF25���.=/>NPF~�	FHT'M�/�)4;�FeNI.=F GO,	?=TOXHF2��NP.=Fe?=1=TOFHYJ9�/2;=9JY<9fNZ)�,2[�/��2/>9<Y�/>;=Y<F
XH,2M�A=?LNP9<1�q A�,}�*FHT6/ � FbXbNIG6NP.=F�A�FbTO[m,	TOM�/21�XHF�,>[^A0/2TP/>Y<Y<FbYxA=TI,	q2TP/2M�G6/2BL�	FHTOGIFbYJ)	5�dZ1�GI?=Xc.
GI9fNP?0/VNP9<,21=GH�L9JNn9JGn9<M�A�,	TONP/21jN�[m,	T�NI.=FuA0/2TI/2Y<YJFHY�/2A=A=YJ9<XH/>NP9J,	1=GxNP,�/2BV|O?�GONlNP,6NI.=FuB�)@10/2M�9<XH/2Y<Yf)
Xc.0/21�q	9<1=q�XH,2M�A=?LNP9<1�q�Fb1j�L9JTI,	1�M�Fb1aN^NI,�M�/29<1jNP/29<14/2XbXHFbA�Nc/2;�Y<FUA�FbTO[m,	TOM�/>1=XHF>5 �"FSTOFb[mFbT^NI,
NP.�Fl/2;=9JY<9JNZ)U,>[�/ A0/2TI/2Y<YJFHY@/2A=A=YJ9<XH/>NP9J,	1eNI,pB�)@10/2M�9<XH/2Y<Yf)e/2BV|O?=GgN�NP,'NP.=FnXc.=/21=q	9J1=qpXH,2M�A=?LNP9<1�q
FH1j�@9<TO,	1=M�FH1jN'/2G ��
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dZ1�NI.=9<G�GIFbXbNI9<,	1 �*��F�XH,	1=GO9<B=FbT�/�[mFb� GOXHFH1=/2TI9J,	G�NI.0/>N�TIFbk@?�9<TIF�/2A=A�Y<9<XH/>NP9J,	1=G6NI,�;�F

/2B0/>A�NP9f�	FuNP,�NP.�FH9<TlFb1j�L9JTI,	1�M�Fb1aNIGlNP,�M�/29J1jNc/29J1Q/2XHXbFHA�NP/2;=YJFeA�FHTg[m,	TIM�/21=XbF25

'
()'�()' *"+-,/.10�243657098�*"09:<;<+=;<>@?BAC,D+=;FEG0�24365H,IA�,4>J0K:<5
D .=FuNZ)@A=9<XH/2Y Xb,	M�A�?�NP9J1=q [ /2Xb9<Y<9fNZ)�/>N:/6;=?=GO9<1=FbGIG:,	Tl/�TIFbGIF�/>TIXc.-9<1=GgNP9JNI?�NP9J,	1 9JGl/�1=FbN 


�*,	TI� ,>[]�*,	TI�aGONP/>NP9J,	1=Gb5 D .�FU�*,	TO�@GgNc/>NI9<,	1�G'/>TIFU,��^1=FHB�;a) 9<1=B=9f�@9<B=?0/>Y�?=GOFHTIG^�^.=,�?=GIFUNP.�F
�*,	TI�aGONP/>NP9J,	1=Gn[m,	Tn/��^9JB=F �>/2TO9<FbNZ)�,2[�Nc/2GO�aG:TI/21=q	9J1=q [mTO,	M GO9<M�A=Y<F'FHB=9fNP9<1�q6,2[�i0Y<FbGnNP,�Xb,	M 

A=YJF~�uM�,@B=FHYJ9<1=ql/>1=BUGI9<M ?=Y�/>NI9<,	1�G�NP.=/>N�TIFbk@?�9<TIF GO,	A=.=9JGONI9<X�/VNPFHBUq	TI/2A=.=9JXHG�/21�BeXb,	M�A=?�Nc/VNP9<,21=GH5
D .=F��*,	TI�aGONP/>NP9J,	1=Ge/2TOF�A�,��*FHTO[m?�Y�Fb1=,	?=q2.�NI,4.0/21=B=YJF6NP.=F�,@XHXH/2GI9J,	10/2Y�Xb,	M�A=?�NPF 
Z9J1aNIFH1=GO9J�2F



	

Nc/>GI�aGH��;�?�N6/>TIF�?=1=B=FbTI?�NI9<Y<9J�HFbB />Ne,2NI.=FHTeNP9<M�FHGb5QW0?=TONI.=FHTb� NI.=F�Xb,	M�A=?�NP9J1=q-TIFHka?=9JTIFbM�Fb1aNIG
�>/2TO) />M�,	1�q"?=GOFHTOG��'�^.�9<Y<F4M�,	GON�?=GOFHTOG .0/��	F�M�,@B=FHGgN�XH,	M�A=?�NI9<1=q�TIFbk@?�9<TIFbM�Fb1jNPGH�l,>NP.=FbT
?=GOFHTIG�.0/��	F�1=FHFbB�[m,	T�Xb,	M�A=?�NP9J1=q�A�,��*FHT�;�Fb)	,21=B�NI.=F�XH/2A0/2Xb9JNZ) ,>['NI.=FH9JT�,��^1v��,2TI�aGONP/ 

NP9J,	1=Gb5 D .=F�Xb,	M�A=?�NP9J1=q A�,}�*FHT [mTO,	M NP.=F�?=1�B=FHTO?�NP9JY<9<�bFHB �*,	TI�aGgNc/>NI9<,	1=GQXH/21�;�F�;�FbNONPFbT
?�NI9<Y<9J�HFbB�NP, M�FbFbNnNI.=FpXH,2M�A=?LNP9<1�q6B=FHM�/21=B�Gn,2[�,2NI.=FHTn?�GIFHTOGH5*KLF~�	FHTI/2Y GgNP?=B=9JFHGl.0/��2FuGI.=,��^1
NP.=/>N�/�Y</2TIq2FQ1@?�M6;�FbT�,>['�*,	TI�aGgNc/>NI9<,	1=G�9J1&/�1=F~NZ��,	TO� /2TIF49<B�Y<FQ/>N�/21j)vq	9f�	Fb1 NI9<M�F25 d [
NP.�9<Gl9<B�Y<FpXb,	M�A�?�NP9J1=q�A�,��*FHT^X�/21-;�Fu?�NP9JY<9<�bFHB NI,�A�FHTg[m,	TIM ?=GIF~[m?=YL|O,	;=Gb�=NP.=Fb1�Xb,	1=GI9JB=FHTI/2;=YJF
XH,2M�A=?LNP9<1�q"A�,���FbT��^9<YJYl;�F /��2/>9<Y�/>;=Y<F�NI,�?=G�/>N�Y<,�� XH,2GON�5 D .=F-[mF�/2GO9<;=9JY<9fNZ) ,2[u?LNP9<YJ9<�b9<1=q
NP.�F�9<B=YJF6XH,	M�A=?�NI9<1=qQA�,���FbTUB=FHA�FH1=B�Ge,21�GOFb�2FHTP/>Yx[ />XbNP,2TIGuGI?�Xc.�/2GuNI.=F�A=TI,2A�FbTONP9JFHGu,2[�NP.�F
XH,2M�M6?�1=9<XH/>NP9J,	1UM�FbB=9<?=Mt/>1=B NP.�F�GONP/>NP9JGONI9<X�/>Y@Xc.=/2TP/2X~NPFbTI9<GgNP9JXHG],>[=NP.=F*?=GIF�,2[=�*,	TI�aGONP/>NP9J,	1=Gb5

D .=FbTIF�.0/��	F�;�FHFH1�GO)@GgNPFHM�GuNP.0/VNe/>NINIFHM�A�NpNP,4M�/2�2F�?�GIF�,2[�9<B=YJF NP9JM�F ,	1 ��,2TI�aGONP/ 

NP9J,	1=Gb5:ru1�F ,2[�NI.=F M�,	GgN'GO?=XHXbFHGOGO[m?=Y Gg)LGgNPFbM�G:[m,	T'?�GI9<1�q�9<B�Y<Fu��,2TI�aGONP/>NP9J,	1=G'[m,2T'Xb,	M�A�?�Nc/ 

NP9J,	1=G�9JG NI.=F:s�,	1=B=,2T�B=9<GgNPTO9<;=?�NIFHB�A=TO,LXbFHGOGI9<1�qeGg)@GONPFbM � 	�	 �=B�Fb�	FbY<,	A�FHB�/>N]NP.=F��:1=9J�2FHTOGI9JNZ) ,2[
��9<GOXH,	1�GI9<1�5 s�,	1=B�,	T�NPTO9<FHG NP,u?�NI9<Y<9J�HF�9<B=YJF*�*,	TI�aGgNc/>NI9<,	1=G ;j) GIXc.=FbB=?=Y<9J1=quGIFbka?=FH1jNP9</2Y>|O,	;=G],	1
NP.�FHM-5x_x9JTP/21�.0/"� ������9<G�/21=,2NI.=FHTnGg)@GONPFbM [m,	T�/2B0/2ALNP9J�2F A0/>TP/2YJY<FHYJ9<GOM /21=B XH/>NPFbTIGnNI,6A0/2TI/2Y<YJFHY
/2A=A�Y<9<XH/>NP9J,	1=G:�^9JNP.�9J1=B=FHA�FH1�B=FH1jNUNc/2GO�aGUNI.0/>NUXH/21�;�F�GIXc.�FHB=?=YJFHB�9<1=B�FHA�FH1=B=Fb1jNPYJ) ,2[�,>NP.=FbT
Nc/>GI�aGH5*rp1=F:XH,	1=XbFHTO1Q9<1�GI?=Xc.QGg)LGgNPFbM�Gn9JG NP.0/>N�NP.�F �O,��^1=FbT �6,2[h/SM�/2Xc.=9<1�F'GO.=,	?=YJB�1=,2N*GIFbF
/21j)�B=FHq	TI/2B0/>NI9<,	1 9<1 A�FHTg[m,	TIM�/21=XbF B=?�F NP, NI.=F ;0/>Xc�@q2TI,	?=1�B�A�TI,	q	TI/2M�GH5 D .�9<GpXb,	1=XHFbTI1�9JG
?=GO?0/2Y<Yf)�/2B=B=TOFHGIGOFHB4;j)�TOFHka?=9JTI9<1�qSNP.=/>N�NI.=Fu/2B=B�9JNP9J,	10/2Y0Xb,	M�A=?�Nc/VNP9<,21�;�F GI?�GIA�FH1=B=FbB-�^.�FH1
?=GOFHTl/2X~NP9f�L9fNZ)�9<G�B=FbNIFHX~NPFHB�5 D .�Fp;0/2Xc�aq	TO,	?=1=BQXb,	M�A�?�Nc/>NI9<,	1�9<G*TIFbGI?=M�FHB��^.�FH1Q?=GOFHTl/2X~NP9f� 

9JNZ)4Fb1=B=Gu/>1=B NP.�F A=TO,LXbFHGIGO,	Tp9JG'9JB=Y<F>5 K@9<1=XbFSNP.�FHGIF A=TI,@XHFbGIGI,2TIGu/2TOF /��>/29JY�/2;=YJFu[m,	T'?�GIF ,21=YJ)
�^.=Fb1�NP.�Fb)�/2TIF^9JB=Y<F^/21�B�1=,>Nn/��>/29<Y</2;=YJFn/>N�,2NI.=FHTxNP9JM�FbGH�	NP.�Fb)�/2TOF'TOFb[mFHTOTIFbB�NP,S/2G � 
�� � ���/��� �
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 � � ������5 �"F F �LA=Y<,	TOF />B0/2A�NI9J�	F-XH,2M�A=?LNc/>NI9<,	1=G�,	1�1=,	1=B=FbB=9<XH/>NPFbB 1=F~NZ��,	TO�aG ,2[
�*,	TI�aGONP/>NP9J,	1=G^9<1QNI.=FUGI?=;=GOFHka?=Fb1aNpXc.0/2A�NIFHTIGb5

'
()'�(�� ����+�� :9,D+ 2 :�+-,
+�9JY<Y<9J,	1=G�,2[`XH,	M�A=?�NIFHTOGn��,	TOY<B��^9JB=Fu/2TOFp1=,���XH,	1=1�FHXbNIFHB4NP,�,	1=Fp/21=,2NI.=FHTnNI.=TI,	?�q	.4/

.=9JFHTP/>TIXc.j) ,>[x9<1jNPFbTIXH,21=1=FHX~NP9J,	1=GH5 D .@?�Gp��F61�,}�E.0/��2F�/�Y�/>TIq	FS1@?�M6;�FbT ,2[xM�/2Xc.=9J1=FHG'XH,	1 

1=FbXbNPFbB NP,	q2FbNP.�FHTxNP.0/>N*X�/>1 ;�F'?=GIFbB�[m,	T�A0/2TI/2Y<YJFHY8/21=B�B=9<GgNPTO9<;=?�NIFHB�XH,	M�A=?�NP/>NP9J,	1=GH5 KLFb�2FHTP/>Y
TIFbGIFH/2TIXc.=FbTIGU/2TOFSNITO)@9<1=q�NP,�?=GIF NI.=F dZ1jNIFHTI1�FbNp[m,	T:A0/2TI/2Y<YJFHYhXb,	M�A�?�Nc/>NI9<,	1�G$��������5 C A=TO,V|OFHX~N
NP,QFb1a?=M�FbTP/>NIF6NZ�^9<1�A=TO9<M�FHG ?�GI9<1�qQXH,	M�A=?�NIFHTIGU/VNuGIF~�	FHTI/2YxGI9fNPFHG 9<Gp?=1�B=FHTg�n/�)�/>NU\^FH1�GIGIF 




�

Y�/>FHT:;a) W0TO)4F~Nu/2Y����>��� 5'���	Fb1 NP.=,	?�q	. XH?�TITIFb1jNPYJ)�/��>/29<Y</2;=YJFU�^9JB=FS/2TIFH/�1=FbNZ�*,	TO�@Gu,2A�FbTP/>NIF
/>N'GIA�FHFbB=Gp,2[x/�[mFb�tM�FHqj/>;=9JNIG:A�FHT:GIFbXH,	1�B � F � ,	TgNPG^NP,�B�Fb�	FbY<,	A��^9<B=F /2TIFH/�1=F~NZ��,	TO�aG NP.0/VN
,	A�FHTI/>NPFe/>N^GOFb�	FbTP/2Y`q	9Jqj/2;=9fNPGnA�FHT^GIFbXH,	1�B /2TOFe?�1=B=FHTg�n/�)25 D .=F + C Rudgs�Ru9<qj/2;�9JN D FHGgNP;�FHB
/21=B + C Rudgs�dId � ���@� ��	 ��A=TO,V|OFHX~NPG'�^9fNP.-A0/2TgNP9<Xb9<A0/VNP9<1�q6,	TIq	/21=9<�H/>NP9J,	1=Gn[mTO,	M q	,��	FbTI1=M�FH1jNH�
9<1�B=?=GONITO)"/21=B�/2X�/>B=FHM�9�/-/2TIF�FH1�qj/2q	FbB�9<1"B=Fb�2FHYJ,	A=9<1�q .=9Jq	."GOA�FbFHB �^9JB=F�/>TIF�/-1=FbNZ�*,	TO�@Gb5
��9JNI.�.=9<q2.�GIA�FHFHB��^9<B�F�/2TIFH/Q1=FbNZ�*,	TI�aGb�`9fNu9<G A�,	GOGI9J;=Y<F NI,Q.0/2TO1=FHGOGUNI.=9<G'�2/>GONUXH,2M�A=?LNP9<1�q
TIFbGI,	?�TIXHF'[m,	T*A=/2TP/2YJY<FbY�/>1=B B=9JGONPTO9<;=?LNPFHB�XH,	M�A=?�NI9<1=q�5�w',��*Fb�2FHTH�0Xb,	M�A=?�NPFbTIG�/2TIF'XH,	1=1�FHXbNIFHB
Y<,@,	GOFHYJ) ,}�2FHT�/4�^9<B=F�/2TOF�/�1�FbNZ�*,	TI�8�x/21=B"NP.=F�XH,	1�1=FHX~NP9<,21=G6/2TOF�;=TO,	�2Fb1�[mTIFbka?=FH1jNPYf)"NI.a?=G
9<GO,	Y�/VNP9<1�qSGO,	M�F ,2[�NP.=FuA0/>TONP9JXH9JA0/>NP9J1=qeM�/2Xc.�9<1=FbGn[mTI,	M NP.=F TIFHGgN�5�_]/>TP/2YJY<FHY�/21=BQB�9<GONITI9J;=?�NPFbB
XH,2M�A=?LNP9<1�q�,}�2FHTlNP.�FedZ1jNIFHTI1�FbN^NP.=FbTIF~[m,	TIFUTIFbka?=9<TOFHGlNP.=FU/>A=A=Y<9JX�/>NI9<,	1�G*NP,�/2B=/2A�NlNP,�NI.=Fp[mTIF 

ka?=FH1jN'Y<9J1=��[ />9<Y<?�TIFHGb5
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�",	TI�aGONP/>NP9J,	1=G�NI.0/>N*/2TIFl?�GIFHB�9<1�/u1=,	1�B=FHB=9JX�/>NIFHB�M�/>1=1=FHT NIFH1=B�NP,U;�FlFH9JNI.=FHTx?=1�TIFHYJ9 


/2;=YJF*,2T]/��>/29<Y</2;=YJF ,	1=YJ)UA=/2TON ,2[=NI.=F*NI9<M�F*/>1=BSNI.=FHTOFb[m,	TOFnX�/21S;�F*Xc.0/2TI/2XbNIFHTI9J�HFbB�/2G NITP/21�GI9<Fb1jN
A=TO,LXbFHGIGO,	TIGb5�_]/2TI/2Y<YJFHY�XH,	M�A=?�NP/>NP9J,	1�,2[:/-Nc/2GO�"TOFHka?=9<TOFHG6NI.0/>N NI.=F�NP/2GI�";�F�B=9J�@9<B�FHB 9<1jNI,
GI?�;�Nc/2GO�aGH���^.=9JXc.4/2TIF^NP.�FH1QF~�LFbXH?�NIFHBQ,	1Q/SGIFbN�,2[hA=TO,LXbFHGOGI,	TOGn9<1�A0/2TP/>Y<Y<FbY 5 ��F'TIF~[mFHT*NI, NP.�F
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XH,2M�A�,	1=Fb1aN A=TI,@XHFbGIGS,	1 /�B�9 � FHTIFb1jN6A=TO,LXbFHGIGO,	TH5 �"F�[m?=TgNP.=FbT6/2GOGI?=M�F�NI.0/>N />N6YJF�/2GgN ,	1�F
,2[�NI.=F Xb,	M�A�,	1�FH1jNpA=TO,LXbFHGOGIFHG 9<G:9<M�M6?=1=FUNP,�NP.=FeNPTP/>1=GI9JFH1jNpA=TO,LXbFHGOGI,	T:[ /29<YJ?=TIFbGH5 D .=9JGp/2G 

GI?�M�A�NI9<,	1�9JGpF�/2GO9<Yf) GP/VNP9<Ggi0FHB��`GO9<1=XbF�9JNu9JGuA�,	GOGI9J;=Y<F6NI,-A�Y�/2XbF�/>NUY<FH/2GONU,	1�F�Xb,	M�A�,	1�FH1jNU,2[
NP.�FuA0/2TP/>Y<Y<FbY8XH,	M�A=?�NP/>NP9J,	1 ,	14/ �*,	TI�aGgNc/>NI9<,	14,��^1=FHB4;j) NI.=Fp?=GOFHTH5 �"FuTIF~[mFHTnNP,6NI.=9<G�A=TI, 

XHFbGIGU/2G:NP.=F�
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 � *�� � �~5 D .=F XH,	M�A=?�NP/>NP9J,	1=G^,2[ NP.�FS[ /29JY<FHB�XH,	M�A�,	1=FH1jN'A=TI,@XHFbGIGuXH/21
;�F�TIFHXb,��	FHTOFHB";a) GIFH1�B=9<1=qQNI.=F�XH,	M�A=?�NP/>NP9J,	1 GgNc/>NIF�,>[�NI.=F6[ /29JY<FHB A=TI,@XHFbGIGuNP,QNP.�F�M�/2GgNPFbT
A=TO,LXbFHGIGb5 D .�FeM�/2GgNPFHTlA�TI,@XHFHGOG'XH/21-?=GIFUNP.=9JGlB0/>NP/�NI,�TIFHXbTIFH/>NPFUNP.=FuXb,	M�A=?�Nc/VNP9<,21QGONc/VNPFU,2[
NP.�F^[ />9<Y<FbB�A=TI,@XHFbGIG*/21=B�F~�LFbXH?�NIF 9JNIG XH,	M�A=?�NP/>NP9J,	1=Gb5 D .=9JG�/2A=A=TO,j/2Xc.�TIFHka?=9JTIFbGxNI.=F^GIFbTO�@9<XbFHG
,2[ NI.=F:M�/2GgNPFbT*A=TO,LXbFHGOG*[m,	T�F�/2Xc.�A=TI,@XHFbGIG*NI.0/>N�[ /29<YJFHB 5]s�,	1=GOFHka?=Fb1aNIYJ)2��NP.=F'M�/>GONPFbT*A�TI,@XHFHGOG
X�/>1�;�FHXb,	M�FU/�;�,2NINIY<FH1�FHXc� 9J1-XH/2GIFU,2[ M6?=YfNP9JA=Y<F:NPTP/>1=GI9JFH1jN^[ /29<YJ?=TIFbGH5

rp?=T�NI.=9<TOB�/2A=A�TI,j/2Xc. NITI9JFHG�NI, B=FH/2Y'�^9fNP.&NITP/21=GO9<Fb1aN�[ /29<YJ?=TIFbG�A=TOFb�2FH1jNP9f�	FHYf)	5 D .=9JG
9<G�B�,	1=F4;j) XH,	M�M6?=1�9<X�/VNP9<1�q NP.=F4GgNc/>NIF-,>[ FH/2Xc.&Xb,	M�A�,	1=Fb1jN�A=TI,@XHFbGIG�NP,�/�1=FH9Jq	.a;�,	T�/VN
NP.�F�;�Fbq	9<1=1�9<1=qQ,2[�NP.�F�XH,	M�A=?�NP/>NP9J,	1 GONIFHA 5��x/2Xc.�XH,2M�A�,	1=Fb1aNUA�TI,@XHFHGOGu�^9<Y<Y`NP.=FbTIF~[m,	TIF�;�F
X�/>A0/2;=YJFu,2[]TOFHXb,}�2FHTO9<1=q�NP.=FUXb,	M�A�?�Nc/>NI9<,	1�Gn,2[`NP.=FuGOFH1=B=FbT'A�TI,@XHFHGOG'9J1 NP.=FUF~�	FH1jN',2[`[ /29<YJ?=TIF
,2[pNI.=F GOFH1=B�FHT�A�TI,@XHFHGOGH5�\:FbXH,��	FbTO)�,2[uXH,2M�A=?LNc/>NI9<,	1=G�9J1�NP.�9<G�/2A=A=TO,j/2Xc. 9JG�B�9<GONITI9J;=?�NPFbB
/2M�,	1=q6NI.=FUXH,	M�A�,21=FH1jNPGb5
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\^FHA=YJ9<XH/>NP9J,	1 ,2[ \^FHA=YJ9<XH/>NP9J,	1 +�9Jq	TP/>NI9<,	1
K@Xc.=FHM�F s�,	M�A=?�Nc/VNP9<,21=G ,2[]ou/>Nc/ ,2[]_ TI,@XHFbGIGIFbG

K@NITP/29Jq	.jNI[m,	Tg�n/>TIB4F~�LFHXb?�NP9J,	1 7', 7', 7:,
W0?=YJY�A=TO,LXbFHGIG:TIFbA=Y<9JX�/>NI9<,	1 �x/2q	FbT y�/2�~) 7:,2N^1=FbFHB=FbB
K@NP/21=B0/>TIBQ[ /29<YJ?=TIF TIFHXb,��	FHTg) y�/2�~) y�/2�~) 7:FHFHB�FHB
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D .=FbGIF6/>A=A=TI,	/2Xc.=FHG:NPTg) NP,�M�/>GI�Q,	T^TIFbB=?=XbFeNI.=FS9JM�A=/2XbN^,2[]A=TI,@XHFbGIGO,	T'GgNc/>NIFeNITP/21�GI9 

NP9J,	1=G^;j)-TIFHA�Y<9<XH/>NP9J1=q�A=TO,LXbFHGIGOFHGb��XH,2M�A=?LNc/>NI9<,	1=G:/21�B �>,	T^B0/>NP/�NI,��>/2Tg)L9J1=q�B=FHq	TOFHFbGH5 D .=Fb)
X�/>1�;�F6XbY�/2GOGI9Ji=FHB�;0/2GOFHB�,	1 NP.�F6F�/2q2FHTI1�FHGIGu�^9fNP. �^.=9JXc.�NI.=Fb) TIFbA=Y<9JX�/>NIF6A=TI,@XHFbGIGOFHGH��Xb,	M 

A=?�NP/>NP9J,	1=G^/21�B �>,	TlB0/VNc/�5 D /2;=YJF��25J�UGI.�,}�^G^NP.�FeB�9 � FHTIFb1jN />A=A=TI,	/2Xc.=FHGb5

D .=F6GgNPTI/29<q	.jNO[m,	TO��/2TIB F~�LFHXb?�NP9J,	1�GI9JM�A=Yf)4B=FHY</�)LG'NP.=F6Xb,	M�A=Y<F~NP9<,21�,2[ NI.=F6Xb,	M�A�?�Nc/ 

NP9J,	10/2Y0GgNPFbAQ?=1jNP9<Y�/2YJY8A0/2TONI9<Xb9<A0/>NI9<1=qUA=TO,LXbFHGOGIFHGni=1=9<GO.�NP.�FH9<T�XH,2M�A=?LNc/>NI9<,	1 �aF~�	FH1Q9f[hGI,2M�F:,2[
NP.�F�A=TO,LXbFHGOGI,	TOG6Xc.0/21=q2F�NP.�FH9<TUGgNc/>NIF�[mTI,2M /��>/29JY�/2;�Y<F NI, 1=,	1=/��>/29JY�/2;�Y<F25 D .=F � � ��� 
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 �]F�/>q	FHTOYJ)�TOFHA=YJ9<X�/VNPFHGxXb,	M�A�?�Nc/>NI9<,	1�G�;j)�/2X~NP9f�	FHYf)�TIFbA=Y<9JX�/>NI9<1=qUFH/2Xc.�Xb,	M�A�,	1=Fb1jN
A=TO,LXbFHGIG ,	1 M�,	TIFUNP.=/21 ,	1�F A=TO,LXbFHGIGO,	TH��NP.=FbTIFb;a)�9<1�XHTIFH/2GI9J1=q�NP.=FSXc.0/21=XbFHGu,2[x/VN YJF�/2GgN ,	1�F
,2[`NP.=FuTOFHA=YJ9<XH/2Gni01=9JGI.=9J1=q6NP.=FUXb,	M�A�?�Nc/>NI9<,	1QGO?=XHXbFHGOGO[m?=YJYJ)	5 D .=9JGlGIXc.=FbM�Fe?=GOFHG � Y�/>�b)��*B0/>NP/
TIFbA=Y<9JX�/>NI9<,	1-NP,QFb10/2;=YJF6TIFbA=Y<9JX�/2G NI.0/>Nu.=/��2F�[ /2Y<YJFH1 ;�FH.=9J1=B NP,QXH/>NPXc.�?=A��^9fNP. NP.�F�Y<F�/>B=9<1=q
A=TO,LXbFHGIGUNP.=/>Ne.0/2Gui01=9JGI.=FbB�9JNIGuXH,	M�A=?�NP/>NP9J,	1 5 D .=F�NP.=9JTIB�GIXc.�FHM�F�9JGe;=/2GIFbB�,	1"/ �
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 � GONITP/>NIFHq2)25 D .=FbTIF�9JGp1=,4TIFbA=Y<9JX�/>NI9<,	1�,2[�A=TI,@XHFbGIGIFbGH56dZ1�NI.=F�Fb�2FH1jNe,2[x[ /29<YJ?=TIF>��NP.�F
[ /29JY<9<1�q A=TO,LXbFHGIG�GIFb1=B=G�9JNIG�XH,	M�A=?�NP/>NP9J,	1 GONP/>NPFQNI,"/�TOFHY<9</2;=YJF�A=TO,LXbFHGIGb���^.=9JXc. TOFHA=YJ9<XH/>NPFbG
NP.�F'Xb,	M�A�?�Nc/>NI9<,	1�G�,>[ NP.=F^[ /29JY<FHB�A=TO,LXbFHGOGn/>[ NIFHT�TIFHXb,	1=GgNPTI?�XbNP9J1=q 9fNPG�GONP/>NPF>5�dZ1�NI.=F ��
�� � � ��� �
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 �~��NP.�F�Xb,	M�A=?�Nc/VNP9<,21�GONc/VNPF�9<GuFH/2q	FbTIYJ) TIFbA=Y<9JX�/>NIFHB�,	1�/Q1=FH9Jq	.a;�,2TuA=TI, 

XHFbGIG />N^NP.=Fe;�Fbq	9<1�1=9<1=q�,>[ /�XH,	M�A=?�NP/>NP9J,	14GONPFbA 5�dZ1-NP.=FeFb�2FH1jNp,>[ /�[ /29<YJ?=TIFp,>[]NP.�FeGOFH1=B�FHT
A=TO,LXbFHGIGb� NP.=FQTOFHXHFb9J�2FHT�A=TO,LXbFHGIG�?�GIFHG6NI.=FQGONP/>NPF�B0/>Nc/ 9fN6TOFHXHFb9J�2FHB NP,�TOFHA=YJ9<X�/VNPF�NI.=F Xb,	M 

A=?�NP/>NP9J,	1=G',2[�NP.�F [ /29<YJFHB-A=TI,@XHFbGIGb5���F�/>10/2YJ)@�bFSNP.�FHGIF6/2A=A=TO,j/2Xc.=FbGu9<1 M�,	TOF B=F~Nc/29JY`9J1 NP.�F
[m,	YJY<,��^9<1=q�GIFbXbNP9J,	1=Gb��/21=B�XH,	M�A0/2TOF NP.�FHM�;j) /210/2Yf)L�b9<1=q NI.=F6i01=9JGI.=9J1=q�NI9<M�F ,2[*/QA0/2TI/2Y<YJFHY
A=TO,	q	TP/>M ?=1=B�FHT:F�/2Xc.�/2A=A=TO,j/2Xc. 5
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rp?=Tp�@9<F~� ,2[*A0/2TI/2Y<YJFHY`XH,	M�A=?�NP/>NP9J,	1�9<Gu;0/>GIFHB�,	1�NP.�F�(*?=Y<��
gKa)L1�Xc.=TI,	1�,	?=Ge_]/2TI/2Y<YJFHY

+�,@B=FHY���������5 C ;�TI9<F~[�9J1aNITI,@B=?=X~NP9<,21-NI,�NP.�F (lKL_�M�,@B=FHYh9JG'q	9f�	Fb1 9<1-GIFbXbNI9<,	1"�	5
�L5 C M�,	TIF
B=F~Nc/29JY<FHB�B=FbGIXbTI9<ALNP9<,21",2[*NP.=F�M�,LB�FHY 9<Guq29J�	Fb1�9J1 �L5J�	5�s�,	M�A=?�NP/>NP9J,	1�9<1�NP.=F�(lK�_�M�,@B=FHY
9<Ge/QGIFbka?=FH1=XbF ,2[*A0/2TI/2Y<YJFHY�GO?=A�FbTIGgNPFHA�G XH,21=GI9JGONP9J1=q4,2[nXb,	M�A=?�Nc/VNP9<,21�/21=B�XH,	M�M6?=1=9JX�/>NI9<,	1
,	A�FHTI/>NP9J,	1=GH5 C YJY=NP.=F^A=TO,LXbFHGIGO,	TIG*A0/2TgNP9<Xb9<A0/VNP9<1�qp9<1�NP.=F^A0/>TP/2YJY<FHY�XH,	M�A=?�NP/>NP9J,	1�GO)@1=Xc.=TO,	1=9J�HF
/>N'NP.=F6Fb1=B�,2[xFH/2Xc.�GI?=A�FHTOGONIFHA 5 D .=F�(nK�_ M�,@B=FHY`.0/2Gp;�FHFb1�?=GIFbB NP, 9JM�A�Y<FHM�FH1jN /��^9<B�F
�>/2TI9JFbNZ)",2[^GIXb9<Fb1aNI9Ji0X /2A=A=YJ9<X�/VNP9<,21=GS9J1=XHYJ?=B=9J1=q�1a?=M�FHTO9<XH/2Yn/2YJq	,	TO9JNP.�M�G � ��� �]XH,	M6;�9<10/>NI,	TI9</2Y
/2YJq	,	TI9fNP.=M�G � ����� /21=B�GIF~�	FHTI/2Y],>NP.=FbTp/2A=A�Y<9<XH/>NP9J,	1=G � ������5���Fe?=GOFHB NI.=F M�,LB�FHY NP,�;=?=9JY<B�/21
F
��Xb9<FH1jNu9JM�A�Y<FHM�FH1jNP/>NP9J,	1Q,2[xA=Y</2GIM�/�GO9<M6?�Y�/>NI9<,	14,	1�/�1=FbNZ�*,	TI�-,2[ �*,	TI�aGgNc/>NI9<,	1=G%��� 	 ��/>G
B=FbGIXHTO9<;�FHB 9J1 Xc.0/>A�NPFbT���5:(*)-;0/2GO9<1=q�,	?=T'/2A=A=TO,j/2Xc. ,	1�NP.=F (lK�_�M�,@B=FbY �=�*F�/2TIFS/2;=YJFeNI,
/210/>YJ)@�HF�NP.=F�/2B0/2ALNP9J�2F�TOFHA=YJ9<X�/VNP9<,21�GOXc.=FHM�FQ/21�B B=FHGOXHTO9<;�F�9JNIGSA�FHTg[m,	TIM�/21=XbF25�s�.0/2ALNPFHT 	
A=TOFHGIFb1jNPG4/21&/210/2Yf)LGO9<G�,2[pNI.=F /2B=/2A�NP9f�	F�TIFHA�Y<9<XH/>NP9J,	1vGIXc.=FbM�F 9<1�NIFHTOM�G�,2[U1=F~NZ��,	TO�&/>1=B
A=TO,	q	TP/>M A0/2TI/2M�FbNPFbTIGb5

opFHGOA=9JNIF�NI.=FHGOF ;�FH1=F~i=NPGb�]NP.=FbTIF�GONP9JY<Y F ��9JGON XH,	1=XbFHTO1=G�/2;�,	?�NeNP.=F�F
��XH9JFH1=X~)�,2[^(lK�_
9<M�A=YJFHM�FH1jNc/>NI9<,	1�GH5 D .=F^;0/2TOTI9<FbT 
 GO)@1=Xc.=TO,	1=9<�H/>NP9J,	1�/>N NI.=F^FH1=B�,2[�/U(lK�_�GO?=A�FbTIGgNPFHA�X�/21�;�F
F~�LA�FH1=GO9J�2F25*w',���F~�	FbTH�8;j) F~�LA=YJ,	9JNI9<1=qS�a1=,��^Y<FHB�q	FU/2;�,	?�NnNI.=FuXH,	M�M6?=1�9<X�/VNP9<,21�A0/>NONPFbTI1=Gl9J1
/214/2A�A=Y<9JX�/>NI9<,	1�/21=BQ;j) ,��	FbTIY</2A=A=9J1=q�XH,	M�M6?=1�9<X�/VNP9<,21��^9JNI.QY<,@X�/2Y�XH,2M�A=?LNc/>NI9<,	1 �aNP.�FpXH,	GgN
,2[�q	Y<,2;0/2Y�Gg)@1=Xc.=TI,21=9<�H/>NP9J,	1�XH/21�,2[ NPFb1�;�F^TIFbB=?=XHFbB 5�(n/2TOTI9<FbTIGx/2YJGI,u.0/��2F'B=FbGI9JTP/2;=YJFn[mF�/>NI?=TIFbG
[m,	TlB=9JGONITI9<;�?�NPFbB-Gg)@GONPFbM B=FHGO9<q	1�5*(�)QM�/>�@9J1=q�XH9JTIXb?=Y�/2TO9JNI9<FHG*9<1QB0/VNc/�B=FHA�FH1=B�FH1=Xb9<FHG:9<M�A�,	G 

GI9J;=Y<F>�jNP.=F~)�/��2,	9<B�A�,2NPFb1aNI9�/2Y0B�F�/2B=YJ,LXc�aG*/21=B�Y<9f�	F^Y<,@Xc�aG�NI.@?�G*FbY<9<M�9<1=/>NP9J1=q Xb,	GONIYJ)�B=F~NPFHX~NP9J,	1
/21=BvTOFHXH,��2FHTO)25&(�/2TITO9<FHTOG�FH1=GO?=TIFQNI.0/>N�/2YJY�A=TO,LXbFHGIGOFHG�TIF�/>Xc.&/�q	YJ,	;0/2YJYJ)�XH,21=GI9JGONPFb1jN�GgNc/>NIF
�^.=9JXc.�/2YJY<,��^G'[m,2Tu1=,��	FHY�[m,2TIM�Gp,2[�[ /2?=YJN NP,	YJFHTP/>1=XHF � ������56dZ1�,	?=TuM�,@B=FHY ,2[�A=/2TP/2YJY<FbY Xb,	M 

A=?�NP/>NP9J,	14;0/2GOFHB ,21�(nK�_ �0NP.�FeA=/2TONI9<XH9JA0/>NI9<1=q6A�TI,@XHFHGOGI,	TOGp/2TOFU/2Y<Y�9<1-/�q2Y<,	;0/>Y<YJ)�Xb,	1=GI9JGONIFH1jN
GONP/>NPFe/>NlNI.=Fu;�FHq	9J1=1=9<1�q�,2[]FH/2Xc.-XH,	M�A=?�NP/>NP9J,	1QGONIFHA4�^.=9<Xc.-FHYJ9<M�9<10/>NIFHG�NP.=FU1=FbFHB4[m,	TlXH,	1 

GI9JGONIFH1jNuXc.=FbXc�@A�,	9J1aNI9<1=q�5 D .=FSGO)@1=Xc.=TO,	1=9<�H/>NP9J,	1�/>N'NP.=FSFH1=B�,>[x/�GI?�A�FbTIGONIFHA�/2YJGI,�A=TI,��@9<B=FbG
/ Xb,	1j�	FH1�9<FH1jN^A�,	9<1jN*[m,	T*Xc.�FHXc�a9<1=q�A=TO,LXbFHGOG��l[ /29<YJ?=TIFbGH5xK@.=,	?=YJB�,	1=F ,	T�M�,	TIF'A=TI,@XHFbGIGOFHGn[ /29JY �
NP.�FeGO?=TO�@9f�L9J1=q�A=TI,@XHFbGIGOFHG XH/21-GONc/>TONlNP.�FeTOFHXb,}�2FHTg)�,>[ NI.=Fu[ /29<YJFHBQA=TO,LXbFHGIGOFHG />NlNP.=9JGlA�,29<1jN�5

W0,	TuNP.=FbGIF�TIF�/>GI,	1=Ge��F�;0/2GOF�,	?=TS/2A=A�TI,j/2Xc.�NP, /2B0/2A�NI9J�2F�A0/>TP/2YJY<FHYJ9<GOM ,	1�NP.=F�(lK�_
M�,LB=FbY 5 rp?=T /2A=A=TO,j/2Xc. FbM�A�Y<,�)@G]/:XH,	M6;�9<10/>NI9<,	1U,2[�TIFbA=Y<9JX�/>NI9<,	1U,2[�XH,	M�A=?�NP/>NP9J,	1UGONc/VNPFn/>1=B
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TIFbA=Y<9JX�/>NI9<,	1u,>[=XH,2M�A=?LNc/>NI9<,	1=Gb5 ��F�TIF~[mFHThNP,:9JN /2GhNP.�F ��
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B=9JGONPTO9<;=?LNPFHB�/>A=A=TI,	/2Xc.=FHGb5��x/2Xc.��*,	TO�@GgNc/>NI9<,	1�.0/>GU/ Y<,@X�/2Y GIXc.=FbB=?=Y<FbTe/21=B�/Q;0/2Xc�aq	TI,2?=1=B
|O,	; ka?=Fb?=F25 D .=FU|O,	;=G6GO?=;=M�9JNINIFHB ;j)�NP.=F�?=GIFbT�/>N NI.=9<GS��,	TO�aGONc/VNP9<,21 /2TIF�A=Y�/>XHFHB 9J1�NP.�F
|O,	;4ka?=FH?�F25�dZ1�/>B=B=9JNI9<,	1��@NI.=FHTOFe9JG^/�XHFH1jNITP/2YhGOXc.=FHB=?�Y<FHT:/>N^,21=Fu,2[`NP.=Fp�*,	TI�aGgNc/>NI9<,	1=Gb5 D .=F
XHFb1jNPTP/>YuGIXc.=FbB=?=Y<FbT�A�,	YJY<G�NI.=F���,2TI�aGONP/>NP9J,	1=GQA�FHTI9J,LB�9<X�/>Y<YJ) />1=B�q	/>NP.=FbTIGQ9J1�[m,	TIM�/>NI9<,	1�,	1
�^.=9JXc. ��,	TO�aGONc/VNP9<,21=Gn.0/��	Fu9JB=Y<F:X�/>A0/2XH9fNZ)�[m,2T�TIFbM�,>NPF F �LFHXH?LNP9<,21�/>1=B��^.=9JXc. ��,	TO�aGONc/VNP9<,21=G
.0/��	FU;0/>Xc�@q2TI,	?=1�B�|O,	;�Gn�n/29fNP9J1=q=5 D .=FuXbFH1jNPTI/2YhXH,@,	TOB=9<10/VNP,	T�/2Y<YJ,LXH/>NPFbG�X�/>A0/2XH9fNZ)�[mTO,	M 9JB=Y<F
�*,	TI�aGONP/>NP9J,	1=G NP,UYJ,LXH/2YLGOXc.=FHB�?=Y<FbTIG�,	1��*,	TO�@GgNc/>NI9<,	1�G�NP.0/>Nx.=/��2F';=/2Xc�aq	TI,	?�1=Bu|O,2;=G��n/>9JNP9J1=q=5



���

D .=FSY<,@X�/2YhGOXc.=FHB=?�Y<FHTOGu/2TOFSTOFHGIA�,	1=GO9<;=YJFe[m,2T:GOXc.=FHB�?=Y<9J1=q�NI.=FH9JT',��^1�|O,2;=GH5ld [�NI.=FHTOF 9JG'M�,	TIF
NP.=/21�,	1�Fx|O,	;�9<1�NI.=Fx|O,2;�ka?=FH?�F2��NI.=F YJ,LXH/2Y0GIXc.=FbB=?=YJFHTnB=FbXH9JB=FHG��^.=9<Xc.e|O,2;�GI.�,	?=Y<B�;�F'1=F~�@NH5
(�F~NZ��FbFH1�GI?�XHXHFbGIGO9J�	FlA�,	YJY<Gh;j)UNP.=F�XHFb1aNITP/2Y@XH,@,	TOB=9<10/VNP,	Tb�VFH/2Xc.6YJ,LXH/2YjGIXc.=FbB=?=YJFHT]M�,	1=9fNP,	TOGh9JNIG
GONP/>NP9J,	16NP,UGOFHF^9J[�9JN�X�/21�GIFbTO�2F /2Gx/uGO,	?=TIXbFl[m,	T�TIFbM�,>NPFlX�/>A0/2XH9fNZ)	5 ��.�FH1�/u;0/2Xc�aq	TI,2?=1=Bp|O,	;
9<GlTO?=1=1=9J1=q=�@NP.=FUY<,@X�/>Y�GIXc.�FHB=?=YJFHT^A�FHTI9J,LB�9<X�/>Y<YJ)�Xc.�FHXc�aG'[m,	Tl?�GIFHT:/2X~NP9f�L9fNZ)	5 C G^GI,@,	1-/2Gl?=GIFbT
/2X~NP9J�@9fNZ) 9<GlB�FbNPFbXbNIFHB �0NP.�FeYJ,LXH/2Y GOXc.=FHB=?�Y<FHT:A=TOFHFHM�A�NIG^NI.=FU;0/2Xc�aq	TO,	?=1=B�|O,	;49<M�M�FbB=9�/>NIFHYf)	5

D .=F KLA=TI9fNPF41=F~NZ��,	TO��,2A�FbTP/>NI9<1=q�GO)@GONIFHM /2XbXH,	TOB=G�A=TO9<,	TO9JNZ) NI,�NI.=F ,��^1=FbTIG�,2[pNP.�F
�*,	TI�aGONP/>NP9J,	1=Gb5 ��.�FH1 / ,��^1=FHTQTOFbNP?�TI1=Gb� /21j) � � 
������ � A�TI,@XHFHGOGIFbG-,21 NP.=9JG���,2TI�aGONP/>NP9J,	1
/2TOF�M�9<q	TI/>NPFbB NP,�,2NP.�FHT���,	TO�aGONc/VNP9<,21=GH5 C �*,	TI�aGONP/>NP9J,	1 9<G�/2Y<GO,"TOFHXbY�/29JM�FbBv�^.�FH1�NI.=FHTOF
/2TOF�1=,4M�,	TOF69<B�Y<FS�*,	TO�@GgNc/>NI9<,	1�GS/>1=B�,	1=F�A=TO,LXbFHGIGU9JGp?=GI9J1=q4M�,2TIF NI.0/21�9JNIG [ /29<T GI.0/2TOF�,2[
�*,	TI�aGONP/>NP9J,	1=Gb5�dZ1�KLA=TO9JNIF2�n/>1 /2A=A�Y<9<XH/>NP9J,	1 M�/�) ?=GIF /21=,2NI.=FHT���,2TI�aGONP/>NP9J,	1&,	1�YJ) 9f[ NP.�F
�*,	TI�aGONP/>NP9J,	1-9<Gl9<B�Y<Fu/21�B�1=,�,2NI.=FHT:/2A�A=Y<9JX�/>NI9<,	1 9JG^/2Y<TOF�/2BL) ?=GO9<1=q�9JNH5

D .=F6XbTI9fNPFHTO9<,	1�?=GIFbB�;j) M�/21j)4GO)@GONIFHM�G � 9J1=XHYJ?=B=9<1�q s�,	1�B=,	Tc�lNPTOF�/>NIGp/��>/29<Y</2;=9<YJ9JNZ)�,2[
�*,	TI�aGONP/>NP9J,	1=G [m,2T TIFbM�,>NPF F �LFHXH?LNP9<,21�9J1 /21 �O/2Y<Y�,	T'1=,2NP.�9<1=q ��[ /2GI.=9J,	1 
n9J[x/�1�,LB=F 9<G 9JB=Y<F
NP.�FH1e9JNh9JG�/^XH/21=B=9JB0/>NIF�[m,	ThF~�LFHXb?�NP9J1=q'/^TOFHM�,2NPF�|O,2; �},2NP.=FbTO�^9JGIFx9JNh9JGh1=,2NH5 dZ1uNP.�9<G�/2A=A�TI,j/2Xc.��
/21j)QM�/2Xc.=9J1=FuX�/214Nc/>�2FU,��	FHT'/2149<B�Y<FpM�/2Xc.=9J1=Fp[m,	TlF~�LFbXH?�NI9<,	1-,2[ 9JNPG |O,2;=GH�0;=?LN />GlGI,@,	1 />G
NP.�Fl,}�^1�FHTx,2[�NP.=FlM�/2Xc.=9J1=Fn?=GOFHG�9JN��>NP.=FlTOFHM�,2NPF |O,	;�G .0/��	FlNP,u;�F^GI?=GOA�Fb1=B=FHB�5 D .�FlTIFHM�,2NIF
|O,	;=Ge/2TOF�FH9fNP.=FbTeA�?�NU9<1�NP.�F�;=/2Xc�aq	TI,	?�1=B �`M�,��	FbB�NI,-/21=,2NI.=FHTU9<B�Y<F6M�/2Xc.=9J1=F � 	�	 � ,	T�|O?=GgN
�a9<YJY<FHB ���2��� 5 ��.=9<YJFSNP.�FHGIF�NIFHXc.=1=9Jka?=FHGeq	?0/2TI/21jNPFbF6NP.=F�,��^1=FbTIGI.�9<A�,2[xNP.=F�TOFHGI,2?=TIXbFHGe,2[*/21
9<B�Y<FeM�/2Xc.�9<1=FUNP,�NI.=F ,��^1=FbTp,2[ NI.=FS�*,	TI�aGgNc/>NI9<,	1 ��NP.=F~) B�, 1=,2N /2GIGO?=TIF�/>1a)-A�FHTg[m,	TIM�/21=XbF
9<M�A=TO,}�2FHM�FH1jNPGl[m,	TnNI.=FUTIFbM�,2NIF*|O,	;=GlNP.�Fe9JB=Y<F 1=,LB�FeM�/�) ;�FUGIFHTg�@9<XH9J1=q=5

C YJ,	1=GO,4/21=B�s�,��>/ ������TIFHA�Y�/2XbF NP.=9JGu/2A=A�TI,j/2Xc. �^9fNP.�/ q	TI/2B=?0/>Y],	1=F>� X�/>Y<Y<FbB �Iw'9Jq	. 

yh,��U5 � dZ1 NP.=9JG�/2A=A=TO,j/2Xc. ��F�/>Xc.�M�/2Xc.=9J1=F 9<1 NI.=F41=FbNZ�*,	TO� B=FbNIFHTOM�9J1=FHG�NP.�F4/2M�,2?=1jN�,2[
GI.=/2TI9J1=q"9fN�9<G6�^9JY<Y<9J1=q NI,"B=,�5 D .=F-1=,@B=FQ�^9<Y<Y�GI.0/2TOF�GO,	M�F-,>[p9JNIG�TIFbGI,	?=TOXHFbG /2G�Y<,	1�q"/>G
9JNIGp?=GOFHTIGe/2TOF61=,2NUGO9<q	1�9Ji0XH/21jNPYJ)�/ � FHX~NPFbB 5 D .=F�A�,	YJ9<Xb)-�*,	TI�aGU/2Gp[m,	YJY<,��^GH�:F�/>Xc.�NI9<M�F NP.�F
F~�LFbXH?�NI9<,	1�,2[e/Q|O,	;�9<G�TIFHka?=FbGONIFHB />N4/�1�,LB=F>�lNP.=F YJ,j/2B�,2[uNP.=F M�/2Xc.�9<1=F�9<G�Xb,	M�A0/2TIFbB
/2qj/>9<1=GgNp9JNIGuw'9Jq	. 
 M�/2TO� �>/2Y<?=F>5Ud [�NI.=F6[m,	TOM�FbT 9<G .=9<q	.�FHT NI.0/21 NP.�F6Y�/>NONPFbTH��NI.=FH1�NP.�F6Y<,j/>B
GI.=/2TI9J1=qUM�FbXc.0/21=9JGIM��^9JY<YLNITO)6NI,UF~�LFHXb?�NPF^NP.=F]|O,	;�/>N�/UTIFbM�,>NPFl1=,@B=F25 ru1�NI.=F^,2NP.=FbTx.0/21=B �
�^.=Fb1=Fb�2FHTQ/�TIFbk@?�FHGON�NP,�F~�LFHXb?�NPF /�TOFHM�,2NPF |O,	;�/2TOTI9J�2FHG�/>N�/�M�/2Xc.=9J1=F2��NP.=F4TOFHka?=FHGgN 9JG
/2XbXHFHALNPFHBQ,21=YJ)�9f[ NP.=F'Y<,j/>B�,	1�NP.=F'M�/>Xc.=9<1=F:9<G*Y<FbGIGxNP.0/21�9JNPG*yh,���
ZM�/2TI�6�>/2YJ?=F25 ��.�FH1 NP.�F
w'9Jq	. 
 M�/2TO� �>/2Y<?=F�9<GSq	TIFH/>NPFbT NP.0/>1 NP.=FQyh,���
ZM�/2TO���>/2YJ?=F2�]NI.=FHGOF NP.=TOFHGO.=,	Y<B�G6B=9J�@9JB=F�NP.�F



���

TP/>1=q	Fu,2[`A�,	GIGO9<;=YJFpY<,j/>B��>/2Y<?=FbGl9<1jNP,6NI.=TIFbFuTIFbq	9<,	1�GH� ,��	FbTIY<,	/2B=FHB � /2;�,��2FUNI.=FUw'9Jq	. 
 M�/2TO�L�~�
1=,	TOM�/>Y � /2;�,��	F�NP.�F�yh,���
ZM�/2TI� /21=B�;�FbY<,���NI.=F�w'9Jq	. 
ZM�/2TO��� �h/21=B�?=1=B�FHTeY<,j/2B�FHB � ;�FbY<,��
NP.�F yh,���
ZM�/2TI�L� 5 ��.=Fb1�NI.=FSYJ,j/2B4,2[�/�M�/2Xc.=9J1=FU9<G^9<14NP.=FU,��	FbTIYJ,j/2B=FbB TIFbq	9<,21 �01=Fb��Y<,@X�/2Y
|O,	;=G�/2TOFQGIFb1aN�NP,�;�FQTI?=1 TIFbM�,2NIFHYf) /21=B TIFbM�,>NPFQF~�LFbXH?�NI9<,	1 TIFbk@?�FHGONIG /2TOF4TIFz|OFbXbNIFHB 5 dZ1
NP.�Fp1=,	TOM�/2Y�TIFbq	9<,21 �L1�Fb��Y<,@X�/2Y	|O,	;=Gl/>TIFpTO?=1QY<,@X�/2YJYJ)�/>1=BQTIFbM�,2NIF F ��FbXH?�NI9<,	14TOFHka?=FHGgNPG:/2TOF
TIFZ|OFHX~NPFHB�5 dZ1 NP.=F�?=1=B=FbT�YJ,j/2B=FbB�TOFHq	9J,	1 ��1�Fb� Y<,@X�/>Y |O,	;=G�/2TIF-TI?=1�Y<,@X�/2YJYJ)�/21=B�TIFHM�,2NIF
F~�LFbXH?�NI9<,	1 TOFHka?=FbGONPG^/>TIFp/>XHXHFbA�NPFbB 5 D .=FH9JT�Gg)LGgNPFbM B=,@FHG*1=,2Nn9JM�A�Y<FHM�FH1jN�M�9<q	TI/>NP9J,	1�,2[hNP.�F
|O,	;=G^,	1�XHFuNP.=F~)4/2TOFeGgNc/2TgNPFbB�,	1�/�M�/>Xc.=9<1=F>5

D .=FQ3�K@)@GONIFHM F~�LFbXH?�NIFHG�TOFHM�,2NPF NP/2GI�aG�/>N�/�Y<,���FbT�A=TI9J,	TI9fNZ)�NI.0/21vY<,@X�/2Y*,	1=FbG�9J1
,	TOB=FHTlNP,�TOFHB=?=XbFeNI.=FH9JTl9<M�A0/2X~Nl,	1-9<1jNPFbTP/2X~NP9J�2FuTIFbGIA�,	1=GIF>5

����� � �
� � �&�!��� � � � � #�# � #-� 	�� � ��� � �
�%	���� 	�� ���"! �
��.=9JY<FU/2YJY�NP.�FSGg)LGgNPFbM�G:M�Fb1jNP9<,21=FHB49<1QNI.=FUA=TIF~�L9J,	?=G:GI?=;�GIFHX~NP9J,	1=G'/2TIFUGI?�XHXHFbGIGg[m?=Y`NI,

�>/2TO)@9J1=q B=Fbq	TIFbFHG�9J1�?�NI9<Y<9J�H9J1=qQNP.=F�9<B=YJF�Xb,	M�A�?�NP9J1=q A�,���FbTH��NP.�Fb)�/2Y<Y�/2B=B�TIFHGOG NP.�F A=Y�/>XHF 

M�FH1jN6,2[^9J1=B=FbA�Fb1=B=FH1jN'|O,2;=G ,	1�9<B=YJF�M�/2Xc.=9J1=FHGb5�KLA�FHXb9Ji0XH/2Y<Yf)	� NI.=Fb)"B=, 1�,2N�/2B�B=TIFbGIG6NP.�F
9<GOGI?=F�,2[^TI?�1=1=9<1�q�NP9Jq	.jNPYf)�XH,	?=A�Y<FHB�A0/2TP/>Y<Y<FbY A=TI,2q	TP/2M�GU�^.=,	GIF�XH,	M�A�,21=FH1jNPGSGO)@1=Xc.=TO,	1=9J�HF
A�FHTI9J,LB�9<X�/>Y<YJ)25 D .=9JG^9<GlNP.=FU9JGIGI?�Fe,>[�?=GO9<1=q�/�1=FbNZ�*,	TI�Q,>[]�*,	TI�aGONP/>NP9J,	1=G:/2G:/�A0/2TP/>Y<Y<FbY�Xb,	M 

A=?�NIFHTb5 D .�FHTIFQ.=/��2F4;�FbFH1 GIF~�	FbTP/2YlM�FHGOGP/2q	F�A0/2GIGO9<1=q�YJ9<;=TI/2TI9JFHGU[m,	T B�9<GONITI9J;=?�NPFbB M�FbM�,2TO)
XH,2M�A=?LNPFHTOGH�=�^.=9JXc.�XH/21-;�FU?=GOFHB�NI,�A=TI,	q2TP/2M 1=FbNZ�*,	TI�aG',2[ �*,	TO�@GgNc/>NI9<,	1�GH5

_�3U+ � �	� � � _]/2TI/2Y<YJFHY�3 9<TONI?0/2Y`+ />Xc.=9<1=F��:9JG'/�GI,2[ NZ��/2TOF A0/2Xc�V/2q2FSNP.=/>N'/2Y<YJ,}�^G:/�.=FbN 

FHTO,	q	Fb1=FH,	?�G�1�FbNZ�*,	TI��,2[�A0/>TP/2YJY<FHY�/21=B�GIFbTI9</2Y=XH,2M�A=?LNPFHTOG�NP,e/2A=A�F�/>Tx/2Gx/uGI9<1�q	Y<F*XH,	1=Xb?=TITOFH1jN
M�/2Xc.=9<1�F25 D .=F _�3U+ ?�GIFHT Y<9<;�TP/2Tg) ���>����A�TI,��@9<B=FbG TI,2?�NP9J1=FHGe[m,	TS9J1=9JNI9�/>NI9<1=qQA�TI,@XHFHGOGIFbG�,	1
,2NI.=FHTlM�/2Xc.=9J1=FHGb��[m,	TnXb,	M�M ?=1=9<XH/>NP9J1=q6;�FbNZ�*FHFb1 A=TO,LXbFHGIGOFHGb��/>1=B4Xc.0/21=q	9J1=q6NP.�FuXH,	1�i=q	?=TP/�

NP9J,	14,2[ M�/2Xc.�9<1=FbGH5

r NINI,-F~NS/2Y �������xB=9<GOXH?=GOGeNI.=TIFbF�GO)@GONIFHM�GSNP.=/>NuNPTI/21=GIA=/2TIFb1aNIYJ)�M�9<q	TI/>NPF Y<,j/2B�/>M�,	1�q
NP.�Fe�*,	TI�aGgNc/>NI9<,	1=G^9J1-NI.=FU1=FbNZ�*,	TI�Q[m,	T^_�3u+ /2A=A�Y<9<XH/>NP9J,	1=Gb5�+-9<q	TI/>Nc/2;�Y<Fu_�3U+ � + _�3u+ �
?=GOFHG �'1=9 �4A=TI,@XHFbGIGOFHGp/>G:9fNPGn�@9<TgNP?0/>YhA=TI,@XHFbGIGI,2TIG�|O?=GON:Y<9J�2FU_�3U+���/>1=B />Y<Y<,��^GnNITP/21=GOA0/2TOFH1jN
M�9<q	TI/>NP9J,	1 ,2[`NP.=FbGIFeA=TI,@XHFbGIGOFHGH5 D .=FSA�TI,@XHFHGOGIFbG',2[�/�_ 3u+ /2A�A=Y<9JX�/>NI9<,	1 XH/21 ;�FUM�9Jq	TP/VNPFHB
�^9JNI.=,	?�N /21j)�.=FHYJA�[mTI,	MtNP.=F:/2A�A=Y<9JX�/>NI9<,	1SA=TI,	q2TP/2M-5 D .�9<G GO)@GgNPFHM ?�GIFHG�/uq	YJ,	;0/2YLGIXc.=FbB=?=Y<FbT
NP,SXH,@,	TIB�9<10/>NIF^M�9Jq	TP/>NI9<,	1�F~�	Fb1aNIGH5 � _�3U+ 9<G�/e�@9<TgNP?0/>Y�A�TI,@XHFHGOGI,	T*A0/2Xc�V/2q	F^NP.=/>N�GO?=A=A�,	TONIG
M6?=YfNP9 
 NP.�TIF�/>B=9<1=q�5 D .=F-�@9<TONI?0/2Y^A=TO,LXbFHGIGO,	TIG�/2TIF-X�/>Y<Y<FbB �:GIFbT yhFb�2FHYp_ TO,LXbFHGIGOFHG � � y�_ Gc� 5



�L�

� y�_ G�/2TOF Y<9Jq	.jN 
 �*FH9Jq	.jN �'7'd � 
 Y<9J�2F�A�TI,@XHFHGOGIFbG�/21�B X�/21 ;�FQM�9Jq	TP/VNPFHB�5 C B0/>A�NP9f�	F4ou/>NP/
+�,��	FbM�Fb1jN � C oU+ �eA=TO,}�@9JB=FHGSA=TI,	q2TP/2M�M�FbTIGU�^9JNI. XH,	1�GONPTO?=XbNIG6[m,	TeB=Fb�2FHY<,2A=9<1=q /2B0/2A�NI9J�2F
XH,2M�A=?LNc/>NI9<,	1=Gh;=/2GIFbB ,	1U��,2TI�uTIF 
ZB=9JGONITI9<;�?�NP9J,	1 5 �",	TI�uTOFHB=9JGONPTO9<;=?LNP9<,21u9<G`/2Xc.=9JFb�	FbB ;j)UB0/>NP/
M�,}�2FHM�FH1jN�5 D ,^M�/29<1jNP/29<1pXb,	1=GO9<GONIFH1=X~)u,2[@NP.=FxA0/>TP/2YJY<FHYVXH,2M�A=?LNc/>NI9<,	1 �V+�_ 3u+ /21�B �'_�3U+
�0?=GO.�/2Y<Y`M�FbGIGI/2q	FHG'NP,4/21=B [mTO,	M NP.=F6A�TI,@XHFHGOGpNP, ;�F6M�9<q	TI/>NPFbB 5 D .=Fb1�NP.=F6Xb,	M�A=?�Nc/VNP9<,21
GONP/>NPF�,>[�NI.=F�A=TO,LXbFHGIGU9JG NPTI/21=GO[mFbTITOFHB�NP,4/ 1=F~� GI�>FHYJFbNP,21�A�TI,@XHFHGOGuNP.0/>NU9JGpGONP/2TONIFHB�,	1�NP.�F
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|O,	T*Y<9<M�9JNP/>NP9J,	1�,2[ K@NP/2TIB�?=GON�� GlM�FHXc.0/>1=9<GOM ,2[�?�GI9<1�q610/>NI?=TP/2YJYJ)�,@XHXb?=TITO9<1=q6Gg)@1=Xc.=TI,21=9<�H/>NP9J,	1
;0/2TOTI9JFHTIG^9JG^NI.0/>N:9JN^YJ9<M�9JNIG*NP.�FS1a?=M6;�FHT^,2[]A�,29<1jNPGl�^.=FbTIFS/21 /2A�A=Y<9JX�/>NI9<,	1 XH/21 ;�FUGONI,	A=A�FHB
/21=B-M�9<q	TI/>NPFbB 5

����� � �
� � � � �
dZ1UNP.=9JGhXc.0/2A�NIFHTh��F�TIF~�@9<Fb�*FHBSA=TIF~�@9<,	?=Gh�*,	TI� TIFHY</>NP9J1=qnNP,^?�NI9<YJ9<�H9J1=q�9JB=Y<F ��,	TO�aGONc/VNP9<,21=G

[m,	T:GIFbk@?�FH1jNP9</2Y]/>1=B A0/>TP/2YJY<FHYhXb,	M�A=?�Nc/VNP9<,21=GH5 D .�F GO)@GgNPFHM�G [m,	T'/2B0/>A�NP9f�	FeA0/2TP/>Y<Y<FbY<9JGIM [ /2Y<Y
9<1jNI, NI.=TIFbF"XH/>NPFbq	,	TI9JFHGb5 K@)@GgNPFHM�G 9J1�NP.=F�i0TIGgN XH/>NPFbq	,	Tg)�NPTO)&NP, B�)@10/2M�9<X�/>Y<YJ)�;0/2Y</21=XbF
NP.�F�Y<,j/2B�/>M�,	1�q�NP.=F�A0/>TONP9JXH9JA0/>NP9J1=q�A�TI,@XHFHGOGI,	TOG4;a) TIFHB�9<GONITI9J;=?�NP9J1=q�NI.=F ��,2TI�&NI.=TI,	?�q	.
B0/>NP/�M�,��	FHM�FH1jNH5 C oU+ [m,	T:_�3U+ /2A=A=YJ9<X�/VNP9<,21=G^/21=B�_ /2TO[m,2TIM ;�FHY<,21=q�NI,�NI.=9<G:X�/>NIFHq	,2TO)	5
D .=F GOFHXb,	1=B X�/VNPFHq2,	TO)�XH,21=GI9JGONPG ,2[lGO)@GgNPFHM�G6NP.=/>N XH/>NPFbT NP,�A0/2TI/2Y<YJFHY XH,2M�A=?LNc/>NI9<,	1=GU�^9JNI.
9<1�B=FHA�FH1=B�FH1jNuNc/2GO�aGH5eKL9J1=XHF NI.=F NP/2GI�aGu/2TOF69<1�B=FHA�FH1=B�FH1jN���NI.=Fb) X�/21�;�F TOFHGgNc/2TgNPFHB�,	1 1=Fb�
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M�/2Xc.=9<1�FHGH56_x9JTP/21�.0/Q;�FbY<,	1=q2GpNP, NP.�9<GuX�/VNPFHq2,	TO)25�dZ1�NI.=F�NP.=9JTIB�XH/>NPFbq	,	TO)2��GO)@GONIFHM�GeNITO) NI,
B�)@10/2M�9<XH/2Y<Yf)�M�/2A / GOFbN�,>[l�L9JTONI?0/2Y�A=TI,@XHFbGIGI,2TIG NI, NP.=F�XH?=TOTIFH1jNIYJ)�/��>/29JY�/2;�Y<F�A=TO,LXbFHGIGO,	TIGb5
��.=Fb1�/e��,	TO�aGONc/VNP9<,21Q;�FbXH,	M�FHGn?�10/��2/>9<Y�/>;=Y<F>�aNI.=F �@9<TgNP?0/>Y�A=TO,LXbFHGOGI,	Tl,	1 NI.=9<G���,2TI�aGONP/>NP9J,	1
M6?=GgN ;�F M�9<q	TI/>NPFbB NI, /�1=F~��/��>/29JY�/2;=YJFQM�/>Xc.=9<1=F>5 D .=FbGIF�Gg)LGgNPFbM�G B�9 � FHT�9J1�NI.=F ��/�)
NP.�Fb) NITO)�NI,�M�/>9<1jNc/29J1"NI.=F4XH,	1=GO9<GgNPFH1�Xb) ,2[^NI.=FQA0/2TI/2Y<YJFHY�XH,	M�A=?�NP/>NP9J,	1v/21=Bv9<1 NI.=F ��/�)
NP.�Fb)-M�9Jq	TP/VNPFUA=TI,@XHFbGIGOFHG [mTO,	M ,	1=FeM�/>Xc.=9<1=FUNP,�/21=,2NI.=FHTb5'+ _�3U+ /21�B � _�3U+ �0?=GI. /2Y<Y
M�FHGIGI/2q	FbG*NP,S/21=B�[mTI,	M NP.=F:A=TI,@XHFbGIG�NP, ;�F:M�9Jq	TP/>NIFHB 5]K@NP/2TIB=?�GON*?=GIFbGn10/>NI?=TP/2YJYJ) ,LXbXH?=TOTI9<1�q
;0/2TOTI9JFHTIG`NP,'M�9Jq	TP/>NIFxA=TI,@XHFbGIGIFbG��^9JNI.=,	?�N Y<,	GO9<1=q'XH,	1�GI9<GgNPFb1=Xb)25xrp?=T�/2A�A=TI,j/>Xc. [ /2Y<YJG�9<1jNP,:NP.=9JG
X�/VNPFHq2,	TO)2�	;=?�N]B=9 � FHTOG`[mTO,	M�NP.=F*,2NP.=FbTIG�9J1SNI.=F*[m,	YJY<,��^9<1�q:TOFHGOA�FbXbNPGb5�rp?=T]/>A=A=TI,	/2Xc.�9<G`;0/2GOFHB
,	1�NP.=F�/2;=GgNPTI/2XbNSA0/2TI/2Y<YJFHY�Xb,	M�A�?�NPFbTeM�,@B=FHY ,2[n(lK�_`5 D .�F�Gg)L1�Xc.=TI,	1�,	?=G610/VNP?=TOF�,>[l(lK�_
FHYJ9<M�9<10/VNPFHGUNP.�F 1=FHFbB [m,2T M�/29<1jNc/>9<1=9J1=q-NI.=F Xb,	1=GI9JGONIFH1=X~) ,2[^NP.=F�A0/2TP/>Y<Y<FbY*Xb,	M�A=?�Nc/VNP9<,21=GH5
D .=9JG M�/2�2FbG ,	?=T /2A=A=TO,j/2Xc. M ?=Xc.�GI9JM�A=YJFHT^XH,2M�A0/>TIFHB-NP,�NI.=F ,>NP.=FbTp/2A=A�TI,j/2Xc.�FHGH5 �'1=YJ9<�>F
K@NP/2TIB=?�GON��u,2?=T4GIXc.=FbM�F�B=,@FHG-1=,2N-Y<9JM�9fN�NI.=F"1a?=M ;�FbT�,2[SA�,	9<1jNPGQ�^.=FbTIF"/ A�TI,@XHFHGOG XH/21
;�F�GI?=GOA�Fb1=B=FHB�5�dZ1"/2B=B=9fNP9J,	1 � ,	?�TU/2A=A=TO,j/2Xc.�B=9 � FHTOGu[mTI,	M�/2Y<Y ,2NP.=FbTU/2A=A=TO,j/2Xc.=FbGS9J1 NP.0/VN
TIFbXH,��	FbTO) ,2[�/'[ /29JY<FHBeA=TO,LXbFHGIG � /'A=TO,LXbFHGOG ,	1�/:�*,	TO�@GgNc/>NI9<,	16NI.0/>N].0/2G];�FHXb,	M�F�?=10/��>/29JY�/2;=YJF��
/21=B�F~�	Fb1aNI?0/2Y=M�9<q2TP/>NI9<,	1UNP,u/'1=Fb�&/��2/>9<Y�/>;=Y<F �*,	TI�aGONP/>NP9J,	1�/2TOF�A�FHTO[m,2TIM�FHB6,	1�/>1�/��2/>9<Y�/>;=Y<F
M�/2Xc.=9<1�F�/>1=B�1�,2N�NP.=F-XH?=TOTIFb1aNIYJ)v?=1=/��>/29JY�/2;�Y<F M�/2Xc.=9J1=F25 D .a?=G�TOFHXH,��2FHTO) ,2['NP.=F4[ /29JY<FHB
A=TO,LXbFHGIG�/>1=B M�9<q	TI/>NP9J,	1�NP,�/21v/��>/29JY�/2;=YJF�.=,	GON 9<M�A�,2GIF�1=,�/2B=B=9fNP9J,	10/2Y ,��	FbTI.=FH/2Bv,	1 NP.�F
.=,	GgN�NP.0/VN�.0/2G�;�FHXb,	M�FQ?�10/��2/>9<Y�/>;=Y<F>5 D .@?�G�,2?=T�/2A=A�TI,j/2Xc.v9JG6Y<FbGIG�9<1jNITI?=GO9J�	FQXb,	M�A0/2TIFbB
NP,�,>NP.=FbT�/2A=A=TO,j/2Xc.=FbGH5"W]9<1=/2Y<Yf)	�];=/2GI9J1=q�,	?=T6M�,@B=FHY�,	1v(lK�_ /2Y<YJ,��^G ?=G6NI,�/210/2Yf)@�HF NP.�F
A�FHTO[m,2TIM�/21=XHFu,>[ /�A0/2TI/2Y<YJFHY�Xb,	M�A=?�Nc/VNP9<,21-?�GI9<1�q�,2?=T:/2A=A=TO,j/2Xc.-9<1QNPFbTIM�G:,>[ NI.=FUA=TI,	q2TP/2M
/21=B-1=F~NZ��,	TO�QXc.0/2TI/2XbNIFHTI9JGONI9<XHGb5
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D .=FQF���Xb9<Fb1=Xb) ,>['A=/2TP/2YJY<FbY*Xb,	M�A�?�Nc/>NI9<,	1�G B=FbA�Fb1=B=G�,	1 NP.�FQA=TI,	A�FHTgNP9JFHG�,2[lNI.=FQXH,	M�M6? 

1=9JX�/>NI9<,	1�M�FbB=9<?�M$GI?=Xc.v/2GSY�/>NIFH1=X~)"/21=B ;0/>1=B��^9<BLNP. 5-dZ1 q	Fb1=FHTI/2Y � Y<,@X�/2Yx/2TOF�/ 1�FbNZ�*,	TI�aG
XH,21=1=FHX~NP9J1=q NP.�F ��,2TI�aGONP/>NP9J,	1=G*NIFH1=B NI,6.0/��	F .=9<q	.�FHT�Y</>NPFb1=Xb)�/21�BQY<,���FbT�;0/>1=B��^9<BLNP. Xb,	M 

A0/2TOFHB�NP,4NP.=F�9J1aNIFHTOXH,	1=1�FHXbNI9<,	1�1=F~NZ��,	TO�aG 9<1�GOA�FbXH9�/>Y A=?=TIA�,	GOF�A0/>TP/2YJY<FHY XH,	M�A=?�NIFHTOGH5 D .=F
.=9Jq	.=FHTUY</>NPFb1=Xb)�/>1=B�YJ,}�*FHTU;0/>1=B��^9<BLNP."NIFH1=B�NP,-TIFbB=?=XHF�NP.�F�F���Xb9<Fb1=Xb)�,2[*A0/2TI/2Y<YJFHY�Xb,	M 

A=?�NP/>NP9J,	1=Gb5�_]/2TI/2Y<YJFHYxXH,	M�A=?�NP/>NP9J,	1=GS9<1jNPFb1=B=FHB NI,�TI?=1 ,21���,2TI�aGONP/>NP9J,	1=G6TOFHka?=9<TOF X�/>TIFb[m?�Y
B=FbGI9<q21-NI,�M�/29J1aNP/29<1�A0/2TP/>Y<Y<FbY�F���Xb9<Fb1=Xb)25

D .=F4(�?�Y<��
gK@)@1=Xc.�TI,	1=,2?=G�_]/2TI/2Y<YJFHY�M�,@B=FbY ��������9<1jNPTO,LB=?�XHFHB ;j) y�FbGIYJ9<F�3�/>Y<9�/>1aNS9<G /
?=1=9f�	FbTIGP/>Yu/2;=GgNPTP/>XbNP9J,	1 ,2[e/ A=/2TP/2YJY<FbY:Xb,	M�A=?�NPFbTH5 D .=F�M�,@B=FHY:9<G 9J1jNPFH1�B=FHB NI, GI?=A=A�,	TgN
XHTOF�/>NI9<,	1�,>[SA�,	TgNc/2;=YJF A0/2TI/2Y<YJFHY:GI,2[ NZ��/2TOF�;j)�/>XbNP9J1=qv/2G4/ ;=TO9<B=q29<1=q M�,@B=FHY:[m,	TQA0/2TI/2Y<YJFHY
XH,2M�A=?LNc/>NI9<,	1 � /QM�,LB=FbY�;�FbNZ�*FHFH1�.0/2TIBL�n/2TOF�/21=B"/4A�TI,	q	TI/2M�M�9J1=q M�,LB=FbY]NP,49J1=GI?=Y</>NPF
GI,>[ NZ�n/2TOF />1=B4.0/2TIBL�n/2TOFSB�Fb�	FbY<,	A�M�Fb1aN^[mTO,	M ,	1�FS/>1=,2NP.�FHTH5

dZ1UNP.=9JGhXc.0/2A�NIFHTH�V��F�Xc.0/2TI/2XbNIFHTO9<�HF NI.=Fx1=FbNZ�*,	TI�U,2[@�*,	TI�aGONP/>NP9J,	1=G`/2G`/:(lK�_ Xb,	M�A�?�NPFbT
/21=B�B=FHGOXHTO9<;�F6/21�9<M�A=Y<FbM�Fb1aNP/>NP9J,	1Q,2[ A�Y�/2GOM�/�GI9JM6?=Y�/VNP9<,214[m,2T:1�FbNZ�*,	TI�aGu,2[ ��,	TO�aGONc/VNP9<,21=G
?=GO9<1=qQNP.�F�(nK�_�M�,LB=FbY 5 �"F�9<YJY<?=GgNPTP/VNPF2���^9JNP.�NI.=F�F~��/2M�A=Y<F�,2[*A=Y</2GIM�/ GI9JM6?=Y�/VNP9<,21 ��.=,��
NP.�F (lK�_tM�,LB=FbYxX�/21 ;�F�?�GIFHB NI, /21=/2YJ)@�HF�/21=B q	/29<1�9<1=GO9<q	.jNS9<1jNP,-NP.=F�GONITI?=X~NP?=TOF ,2[lNP.�F
A0/2TI/2Y<YJFHY8XH,2M�A=?LNc/>NI9<,	1 �@/21�B ?=GIFpNI.0/>N��@1�,}�^YJFHB=q2F NP,6B�FHGI9Jq	14/21 F���XH9<Fb1jNl9<M�A=Y<FbM�Fb1jNc/>NI9<,	1
,2[ A=Y�/>GIM�/6GI9<M ?=Y�/>NI9<,	1�[m,	Tl1=FbNZ�*,	TO�@G',2[`��,	TO�aGONc/VNP9<,21=GH5

� �-� � � #����a�	� � � � �
	���	���� �"� � � #$# � #�� 	 � � #
D .=F (�?=Y<��
zK@)@1=Xc.=TI,21=,	?=Gl_ /2TP/>Y<Y<FbY0M�,@B=FbY ��������Xb,	1=GO9<GONIG�,2[�NP.=F:[m,	Y<YJ,}�^9J1=qU/>NONPTI9J;=?�NIFHGH�

� * � 
 � � �+��� ��� � A=TO,LXbFHGIGO,	TIGP�l�^.�9<Xc.-F~�LFHXb?�NPFSA=TI,	q2TP/2M�G

� /"
 � �	� ��
xNP.0/VNlA=TI,��@9<B�FHGnA�,	9<1jN*NP,�A�,	9<1jNnXb,	M�M6?=1=9JX�/>NI9<,	1�;�F~NZ��FbFH1-A0/29<TOG�,2[�Xb,	M�A�, 

1=Fb1jNPGH��/21�B
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�NP,UGO)@1=Xc.=TO,	1=9J�HFp/>Y<Y=,	T�/UGI?=;�GIFbN*,2[�NP.=F^XH,2M�A�,	1=Fb1aNIG
/>N TIFbq	?=Y</2T 9J1jNPFHTg�>/2Y<Gb5 D .=F � ��
�� � 
 �/*�� � � A0/2TI/2M�F~NPFbT���TIFbA=TIFbGIFb1aNIG NP.=F*M�9J1=9<M6?�M�NP9JM�F
;�FbNZ�*FHFb1 GO)@1=Xc.=TO,	1=9J��/>NI9<,	1=Gb5

C Xb,	M�A=?�Nc/VNP9<,21�Xb,	1=GO9<GONIGn,2[�/eGIFbk@?�FH1=XbFu,2[ ��� � ��
 ��� � � �~5�dZ1 FH/2Xc. GO?=A�FbTIGgNPFHA��0/SXb,	M 

A�,	1=FH1jN�A�FbTO[m,	TOM�G�GI,	M�F:Y<,@X�/2Y0Xb,	M�A�?�Nc/>NI9<,	1�/21�B �>,	T�XH,	M�M6?=1�9<X�/VNP9<,21��^9fNP.�,2NP.=FbT*Xb,	M�A�, 

1=Fb1aNIGH5 D .=F�B0/>Nc/pXb,	M�M6?=1=9JX�/>NIFHB�/2TOFn1=,2N�q	?0/2TI/21jNPFHFbB6NP,u;�Fl/��>/29<Y</2;=Y<F�/>N]NP.=FnB�FHGONI9<10/VNP9<,21
?=1jNP9JY�NP.�FeFb1=B ,>[ NI.=FUGI?=A�FHTOGONPFbA 9J14�^.�9<Xc.4NP.=FUXH,2M�M6?�1=9<XH/>NP9J,	1���/2G'9J1=9JNI9�/>NIFHB 5

dZ1-/210/2Yf)@�H9<1�q NP.=FuA�FHTg[m,	TIM�/21=XbFp,2[ /�(lK�_ XH,	M�A=?�NIFHTb�0/"� ��
 � ��� � � 9<G�B=Fbi01�FHB4NP,�;�F
NP.�F NP9JM�F:TIFbk@?�9<TIFbB [m,	Tn/SXH,	M�A�,21=FH1jNnNI,6A�FbTO[m,	TOM />1 ,	A�FHTP/VNP9<,21�,	1QB0/VNc/6/��>/29<Y</2;=YJF:9J1�NP.�F
Y<,@X�/>Y@M�FHM�,	Tg)	5 D .�FnA�FbTO[m,	TOM�/>1=XHFn,>[�/p(lK�_�XH,	M�A=?�NIFHT�9JG]Xc.0/>TP/2X~NPFHTO9<�bFHB�;j) NP.�F�[m,	Y<YJ,��^9<1=q
GIF~N:,2[]A=/2TP/2M�FbNIFHTOGH�

� 1a?=M6;�FHT^,2[ A=TO,LXbFHGIGO,	TIG ��� �~�

� A=TO,LXbFHGOGI,	T^GIA�FHFbB ��� � �

� Gg)L1�Xc.=TI,	1�9<��/VNP9<,21�A�FHTO9<,@B=9<Xb9JNZ) � ���~�8/>1=B

� / A=/2TP/2M�FbNIFHT]NI,p9<1�B=9<XH/>NPF�NP.=Fnq2Y<,	;0/>Y@Xb,	M�A=?�Nc/VNP9<,21 NP,pXb,	M�M6?=1=9JX�/>NI9<,	1e;0/2Y</21=XHF �	� �~5

� 9<G�NP.=F A�TI,@XHFHGOGI,	T�GIA�FHFHB�9J1 1a?=M6;�FHT�,>[uNP9<M�F-GONPFbA=GQA�FHT GOFHXH,21=B 5
� 9<G�NP.=F M�9<1�9<M�/2Y
1a?=M6;�FHT:,2[�NI9<M�FuGONPFbA=G ;�FbNZ�*FHFb1�GI?=XbXHFbGIGI9f�	F�Gg)L1�Xc.=TI,	1�9<��/VNP9<,21 ,	A�FHTI/>NP9J,	1=GH5 � 9<GlNP.�FSTI/>NP9J,
,2[*NP.=F�NP,2NP/2Yx1a?=M6;�FHTe,2[nYJ,LXH/2Y�,	A�FHTI/>NP9J,	1=GUA�FbTO[m,	TOM�FbB";j)"/2YJY A=TI,@XHFbGIGI,2TIG 9J1",21=F�GOFHXb,	1=B
NP,QNI.=F6NP,2NP/2Y]1a?=M ;�FbTe,>[��*,	TOB=GUB=FHYJ9J�	FbTIFbB";j) NI.=F�XH,	M�M6?=1�9<X�/VNP9<,21 1=F~NZ��,	TO��9<1�,	1�F�GIFHX 

,	1=B�5 d NnGI.�,	?=Y<B�;�F'1=,2NPFbB�NP.=/>N�NI.=F A0/>TP/2M�FbNIFHTIG��v/21=B � ?=GO?0/2Y<Yf)�/2TIF'1=,2N�XH,	1=GgNc/21jNIGH�=;=?LN
[m?=1=X~NP9J,	1=Gl,2[�NP.�Fu1@?�M6;�FbTl,2[`A=TI,@XHFbGIGO,	TIG � 5 D .=FbGIFu[m?=1=X~NP9J,	1=G^/2TOFp9<1 NI?=TI14B=F~i01=FHB-;j) NP.�F
1=F~NZ��,	TO� /2TOXc.=9JNIFHX~NP?=TOFQ/21=B�NI.=F 9JM�A=YJFHM�FH1jNc/VNP9<,21�,2[lNP.=F�XH,	M�M6?=1=9JX�/>NI9<,	1"/21=B�GO)@1=Xc.=TO, 

1=9J��/>NI9<,	1QA=TO9<M�9JNI9J�	FbGH5

W0,	TxNP.=F /210/2Yf)LGOFHG*A=TIFbGIFH1jNIFHB49<1�NP.=9JG�/21�B ,2NP.�FHT�Xc.0/2A�NIFHTIGb���*Fu/2GIGO?=M�Fp/S1�FbNZ�*,	TI��,2[
�*,	TI�aGONP/>NP9J,	1=G^�^9JNI. /�i��LFHB ;0/>1=B��^9<BLNP. Xb,	M�M6?=1=9JX�/>NI9<,	1QM�FHB=9J?=M GO?=Xc.�/2G'/21 ��NI.=FHTO1=FbNH5
s�,	M�M6?=1=9JX�/>NI9<1=q�Y�/2TOq	FQ/2M�,	?=1jNIG�,2[:B0/>Nc/�,	1 1�FbNZ�*,	TI�aG�,2[^��,	TO�aGONc/VNP9<,21=G�?=GI9J1=q�/ i��LFHB
;0/21�B��^9<B�NI.�Xb,	M�M6?=1=9JX�/>NI9<,	1 M�FHB=9J?=M �^9JY<YnXH/2?=GOF-NI.=F�9J1jNPFHTOXH,	1�1=FHX~NP9<,21�1=F~NZ��,2TI� NP,�GIF 

ka?=FH1jNI9�/2YJ9<�HF M�FbGIGP/>q	F �0,���[mTO,	M �VNP, NI.=FU/2X~NP9J�2FuA=TI,@XHFbGIGO,	TIGb5 �:1=B=FHTnNI.=9<Gn/2GIGO?=M�ALNP9<,21 ��NP.�F
A0/2TI/2M�FbNPFbT � X�/21�;�FeF~�LA=TOFHGOGIFHB�/>G /�[m?=1=X~NP9<,21�,2[ NP.=Fe1a?=M6;�FHT:,2[�A�TI,@XHFHGOGI,	TOGp/2G^[m,	YJY<,��^GH�



���

����� � 0 � � � ���^.�FHTIF � � 9<GU/QXH,	1�GONc/>1aNH5 ��F�/2YJGI,4/2GOGI?=M�F�/ GO)@1=Xc.=TO,	1=9J��/>NI9<,	1�M�FbXc.0/21=9JGIM
NP.=/>Np?=GOFHGU/�NITIFbF6GONITI?=X~NP?=TOF2�h/21�B NP.=FbTIFb[m,2TIF �*F6.0/��	F6NI.=F [m,	YJY<,��^9<1�q�TOFHY</>NP9J,	1=GI.�9<A�[m,2T'NP.�F
A0/2TI/2M�FbNPFbT �l5 � 0 � � YJ,	q � � �~���^9fNP. � � ;�FH9J1=q�/�Xb,	1=GgNc/21jN�5

(lK�_�A0/2TP/>M�F~NPFHTOG`/2Y<YJ,}��NP.�F�?�GIFHT�NP,:/21=/2YJ)@�HF NI.=FxXH,	M�A=Y<F �L9JNZ)u,2[�/:(lK�_ /2YJq	,	TO9JNP.�M�9J1
/ GO9<M�A=Y<F'/21=BQXb,	1j�	FH1�9<FH1jN^��/�)25 D .=FuXH,2M�A=YJF~�L9JNZ)�,2[`/SGI?=A�FHTOGONPFbA ��� 9<1Q/6(nK�_�/>Y<q	,	TO9JNI.=M
9<G�B=FbNIFHTOM�9J1=FHB�/2G�[m,	Y<YJ,}�^Gb5�yhFbN�� ;�F�NP.=F�M�/V�L9<M6?�M 1@?�M6;�FbT ,2[eY<,@X�/>Y:Xb,	M�A=?�Nc/VNP9<,21
GONIFHA=G�F~�LFHXb?�NPFbB ;j)�/21j)�A=TI,@XHFbGIGI,2T�B=?=TO9<1=q�NP.=F�GI?=A�FHTOGONIFHA 5�yhF~N��	��;�F-NP.=F�M�/V�L9JM6?=M
1a?=M6;�FHT ,>[SM�FHGOGP/2q2FHGQGIFb1jN4;a) /21j) A=TO,LXbFHGOGI,	T4/21�B�Y<FbN���
Q;�F�NP.=F�M�/V�L9<M6?�M 1a?=M ;�FbT
,2[^M�FHGOGP/2q	FbG6TIFbXHFb9J�	FbBv;a) /21j)�A�TI,@XHFHGOGI,	T B=?=TI9J1=q NI.=F GI?�A�FbTIGONIFHA 5�dZ1 NI.=F ,	TO9<q	9J10/2Yx(lK�_
M�,LB=FbY �lNP.�F�XH,	GgN4,2[�� 9JG q	9J�2FH1�;j)�M�/V��
�������� � �	��� � ��
���NP9JM�F�GONIFHA=Gb5 C 1 /2YfNPFHTO10/>NI9J�	F
[m,	TOM6?=Y�/U[m,	TxNP.=FpXb,	M�A=Y<F ��9fNZ)�,2[`/ GI?�A�FbTIGONIFHA � ���-� 9JG*NI,6Xc.0/2TOq	FpM�/V��
�������� � �	������� � ��
��
NP9JM�F�GONPFbA=G*[m,2T�NP.=F^GI?�A�FbTIGONIFHA 5�{�F~N�/>1=,2NP.�FHTxB=Fbi=1=9JNI9<,	1 � ���8Xc.0/2TOq	FHG�������� � M�/}�	
 � ��� � 
��a5
op9 � FHTOFH1jN4XH,2GON-B=Fbi=1=9JNI9<,	1=GQTOF �0FbXbN-B=9 � FbTIFH1jN�/2GOGI?=M�A�NP9J,	1=G4/2;�,	?�NQNI.=F�9<M�A=Y<FbM�Fb1jNc/>NI9<,	1
,2[eNP.=F�GI?�A�FbTIGONIFHA=Gb�U9<1�A0/2TgNP9<Xb?=Y�/>TQ/2;�,	?�N4�^.=9<Xc. ,	A�FHTI/>NP9J,	1=G4X�/21 ;�F�B�,	1=F�9<1 A0/2TI/2Y<YJFHY
/21=B��^.=9JXc.�,	1�FHG4M6?=GgN�;�F�B=,	1=F�9J1�GIFHka?=Fb1=XHF>5 D .=F�Y�/>GONQ[m,	TOM6?=Y�/ />GIGI?�M�FbG4NI.0/>N4NP.�F
Y<,@X�/>YhXH,	M�A=?�NP/>NP9J,	1 �8XH,	M�M6?=1�9<X�/VNP9<,21 /21�B GO)@1=Xc.=TO,	1=9J��/>NI9<,	1 /2TIFSB=,	1=FS9<1 GOFHka?=Fb1=XHF>5 D .=F
B=9 � FbTIFH1�XHF 9JG 1=,2N XHTO?=XH9</2Y ��GO9<1=XbF�NP.�F�XH,2GON�,2[:/�(nK�_ />Y<q	,	TO9JNI.=M XH,2M�A=?LNPFHBv/>GSNP.�F GI?=M
,2[xNP.�F�XH,	GgNPGU,2[�NP.=F�GO?=A�FbTIGgNPFHA�GS?=GO9<1=qQFb9JNI.=FHTu,2[xNI.=F�/2;�,}�2F�[m,	TIM6?�Y�/2FSB=9 � FHTp,21=YJ) 9<1 NP.�F
XH,21=GONP/21jN�5

(*)�B=FbGI9<q21=9<1=qS/2YJq	,	TI9fNP.=M�G�NP.=/>Nn/>TIF:Xc.0/2TP/>XbNPFbTI9J�HFHB�;a)�NI.=F GO9<�HF:,2[ NI.=F A�TI,	;=YJFHM � � �~�
NP.�F61a?=M6;�FHT ,>[xA=TI,@XHFbGIGI,2TIG � � �'/21�B NP.=FeNZ��,QA0/>TP/2M�FbNIFHTIG:NP.0/VNpXc.0/2TI/2XbNIFHTO9<�HFSNP.=F6A�FHTg[m,	T 

M�/21=XHFU,2[ NP.=FeXH,2M�M6?�1=9<XH/>NP9J,	1Q1=FbNZ�*,	TO� � ��/21=B � �~�=�*FSXH/21 Fb1=GI?=TOFSNI.0/>N^NP.=FS/2YJq	,	TI9fNP.=M�G
X�/>1�;�F'F���Xb9<Fb1aNIYJ)�9JM�A=YJFHM�FH1jNPFbB�,21�/eTP/21=q2F',2[ (lK�_ /2TOXc.=9JNIFHX~NP?=TOFHGH5*KL?�Xc.Q/eB�FHGI9Jq	1�YJF�/2B�G
NP,�/2TOXc.=9JNIFHX~NP?=TOFe9J1=B=FbA�Fb1=B=FH1jN (lK�_ />Y<q	,	TO9JNI.=M�G � ��� 5

! ()'�()' *"+-,/.10�243 0�8 EG0�24365H,IA�,4>J0K:<51A
5 A ��� � � 0 ��� ��,D+ 2
dZ1 NPFbTIM�G6,2[lNI.=F4(lK�_tA0/2TI/2M�F~NPFbTIGH� A=/2TP/2YJY<FbY�Xb,	M�A=?�NPFbTIG�/>TIF ,2[ NIFH1 Xc.0/>TP/2X~NPFHTO9<�bFHB

;j) Y</2TIq2FU�>/2YJ?=FHG',2[ � � [ /2GON'A=TI,@XHFbGIGO,	TIGP� /21=B YJ,����>/2Y<?=FbG ,2[ � />1=B � � /�XH,	M�M6?=1=9JX�/>NI9<,	1
1=F~NZ��,	TO�&�^9JNI.�Y<,�� Y�/>NIFH1=X~) /21�B Y</2TIq2F ;0/21�B��^9<B�NI.8�~5 C q	FH1�FHTP/>YpA=?=TOA�,	GOF�1=FbNZ�*,	TO� ,2[
�*,	TI�aGONP/>NP9J,	1=Gb��,	14NP.�FS,2NI.=FHT:.0/21�B ��9JG^Xc.0/2TP/>XbNPFbTI9J�HFHB�;j)-�>/2YJ?=FHG:,2[ �lNP.0/VN />TIFeGI,	M�Fb�^.0/VN
Y<,��*FHT^/21�B-�>/2YJ?=FHGl,2[ ��/>1=B �uNI.0/>N:/2TOFuM6?=Xc.-Y�/2TOq	FHT�NI.0/21QNP.�FuXH,	TOTIFHGOA�,21=B=9<1�q��>/2YJ?=FHGn[m,2T



�2�

NP.�F6A0/2TI/2Y<YJFHY`M�/2Xc.�9<1=FbG � .=9Jq	. Y</>NPFb1=Xb) /21=B�YJ,}�t;=/21=B��^9JB�NP.�B=?�F6NP, NP.�F6Y<,@,	GIFbYJ)-XH,2?=A=Y<FbB
10/>NI?=TIFe,2[ NP.=FbGIF 1�FbNZ�*,	TI�aGc� 5:7'FbNZ�*,	TO�@G ,2[]�*,	TI�aGgNc/>NI9<,	1=Gb�0�^9JNP.�TIFbY�/>NI9J�	FbYJ)�.=9<q	.4�>/2Y<?�FHG^,2[
�h/21=B � �@,>[ NPFH1�TIFbk@?�9<TIF'/2YJq	,	TI9fNP.=M�G]NI, ;�F'B=FbGI9Jq	1=FHB�B=9 � FHTOFH1jNPYf)6[mTI,	M />Y<q	,	TO9JNI.=M�G NP.0/>N�/2TOF
B=FbGI9<q21=FHB�NI, TO?=1�F���Xb9<Fb1aNIYJ)�,	1�A0/2TP/>Y<Y<FbY=XH,2M�A=?LNPFHTOGH5 dZ1�B=FHGO9<q	1=9J1=qS/2Y<q	,2TI9JNI.=M�G�[m,	T�/ (lK�_
XH,2M�A=?LNPFHT:�^9JNI.�/�.=9<q2. �>/2Y<?=FS,2[ � ���*F�M6?=GgNpFb1=GI?=TOF6NP.0/VNp[m,	T F~�	FbTO) 1�,	1 
ZYJ,LXH/2Y�M�FbM�,2TO)
/2XbXHFHGOGH�0�*FSA�FHTg[m,	TIM />A=A=TI,��L9<M�/>NIFHYJ) � ,2A�FbTP/>NI9<,	1=G�A�FbT:YJ,LXH/2Y�B=/>Nc/�5

C G�/21 F �=/>M�A=YJF2�@XH,	1�GI9<B�FHT�NI.=F'NP/2GI��,2[�;=TO,j/2B=XH/2GONI9<1=qSB0/>NP/S[mTI,	M /eGI9<1�q	Y<F:A=TI,@XHFbGIGO,	T
NP,�/2Y<Y^,2NI.=FHT�A=TI,@XHFbGIGO,	TIG ?�GI9<1�q"NP.�F A�,	9<1jN�NP,�A�,	9J1aN�XH,2M�M6?�1=9<XH/>NP9J,	1vA=TI9JM�9fNP9J�2FHGb5�dZ1�/
A0/2TI/2Y<YJFHY�XH,	M�A=?�NIFHTH��;=TI,j/>B=X�/2GgNP9J1=q�,2[]B=/>Nc/69JGl,2[ NPFb1�A�FHTg[m,	TIM�FHBQ;j)4?=GO9<1=q�/ � ;=9J10/2Tg)=�xNPTIFbF
GONITI?=X~NP?=TOFp�^9JNI.�NP.=FuA�TI,@XHFHGOGI,	T�9<1=9fNP9�/VNP9<1�qUNI.=Fp;=TO,j/2B=XH/2GONl/>NnNP.�FpTI,@,2Nn,>[hNP.=F NITIFbFU/21=B NP.�F
,2NI.=FHT6A�TI,@XHFHGOGI,	TOG�,LXbXH?=Aj)@9<1�q�NI.=F ,2NI.=FHT 1=,LB�FHGH5�dZ1 NI.=F�i0TOGON�GI?�A�FbTIGONIFHA �xNP.�F A=TI,@XHFbGIGO,	T
/>N:NP.=FeTI,@,2N:1=,@B=FeXH,	M�M6?=1=9JX�/>NIFHGlNP.�FSB0/VNc/�NI,�NI.=F A�TI,@XHFHGOGI,	TOGp/>N:9fNPG:Xc.=9<YJB�1=,@B=FbG'9J1�NP.�F
i0TOGONlYJFb�	FbY 5�dZ1QFH/2Xc.4GI?=;�GIFHka?=Fb1jN'GgNPFbA �=A=TO,LXbFHGIGO,	TIG^/VNn1=,@B=FHGl9J1�NI.=FpXH?�TITIFb1jNPYJ) /2XbNI9J�2F Y<F~�	FbY
XH,2M�M6?�1=9<XH/>NPF�NP.=F�B0/>NP/-NP, A=TI,@XHFbGIGI,2TIG�/>NeNP.�FH9<TSXc.=9<YJB�1=,@B=FbG 9<1�NP.=F�1=F~�@N�.�9<q	.=FbTSYJFb�2FHY 5
D .=FSXH,	M�M6?=1=9JX�/>NI9<,	1Q9JG^9<1=XbTIF�/>GI9<1�q	YJ)QA=/2TP/2YJY<FbYh/2G:B0/>Nc/�M�,}�2Fe[mTO,	M NP.�FSTO,L,2N:,2[ NP.=9JGlNPTIFbF
NP,eNP.=F'Y<FH/��2FHGb5 ��F'TIFb[mFbT*NI,SNP.�9<G�GIXc.=FbM�Fu/>G � � ��� 
 � � � 
 �/* !-
 � ��
	*�� ��� 5 D .=F'XH,	M�M6?=1=9JX�/>NI9<,	1
9<1 NI.=F6,	A�A�,	GO9JNIF6B=9<TOFHX~NP9<,21 � [mTO,	M NI.=F6Y<FH/��	FHGuNI, NP.=F�TO,L,2Nc�:9JM�A=YJFHM�FH1jNPG'B0/>NP/ qj/>NP.�FHTI9J1=q=5
(�,2NI.�,2A�FbTP/>NI9<,	1=GnNP/2�2Fe1a?=M6;�FHT:,2[ GONPFbA=G A�TI,	A�,	TONI9<,	1=/2Y�NI,�NI.=FUY<,	qj/>TI9JNI.=M ,2[]NI.=FS1a?=M ;�FbT
,2[ A=TI,@XHFbGIGO,	TIG:9<1j�	,2YJ�	FbB 5

D .=FeXH,	GgN:,2[]YJ,	qj/2TO9JNI.=M�9JX';�TI,j/2B�X�/2GgN^,2[ �4?=1=9JNIG^,2[]B=/>Nc/�,	1-7pr���G'9JG

��YJ,	q ��� � � �����
�

�}� � 0 � � Y<,	q �}��� � � � � ��� �

�}��� � ��5J���

dZ1�NI.=F � � �+��� 
 !-
 � ��
	*�� ��� �=NP.�FS;=TO,j/2B=XH/2GONI9<1=q�1=,@B=FUGI9JM�A=Yf) Xb,	M�M ?=1=9<XH/>NPFbGlNP.=FUB0/>NP/
NP,6/2Y<Y8,2NI.=FHTn1�,LB=FbGn9<1�/ GI9J1=q	YJF GI?�A�FbTIGONIFHA 5�w:FH1=XbF2��NI.=FpXH,2GONl,2[hNI.=FpYJ9<1=FH/2Tx;=TI,j/>B=X�/2GgNl,2[ �
?=1=9fNPGl,2[]B0/>NP/�9JG

� � �����
�

�}� � 0 � � Y<,	q � � � � � � � � �

�}��� � ��5��2�

s�,	M�A0/2TO9<1=q ��5f� />1=B �L5��uGI.=,��^G�NP.0/>NH�L?�1=Y<9J�2F^9<1�/UA0/2TP/>Y<Y<FbY=XH,2M�A=?LNPFHT�FH1j�@9<TO,	1=M�FH1jN��
Y<9J1=F�/>T';=TO,j/2B=XH/2GON 9<G /2YJ��/�)LG'[ /2GONIFHT 9J1 / 7 r�� FH1j�@9<TO,	1=M�FH1jN�5 w',��*Fb�	FbTH�h�^.=Fb1�Y<,	qj/>TI9JNI. 

M�9<Xuqj/>NI.=FHTl9JG^?=GIFbB �8XH,	M�A=?�NP/>NP9J,	1=GlX�/>1�;�FUA�FbTO[m,	TOM�FbB�,	1QNI.=FSB=/>Nc/�;�FH9<1�q�;�TI,j/2B�X�/2GgN 9J1
A0/2TI/2Y<YJFHYL/>N NP.�Fl1=,LB�FHGx,2[�NP.=FnNITIFHF>�j�^.=FHTOF�/2GxY<9J1=F�/>T�qj/>NI.=FHT][m,2TIXHFbGxXH,	M�A=?�NP/>NP9J,	1=G]NI,e;�FlB=F 




�2�

Y�/�)2FHB�?�1aNI9<Y8/2YJY=,2[�NP.=F^B0/>NP/S/>TITI9f�	FbG�/>N�/UA=TO,LXbFHGIGO,	TH5 D .�9<Gx[mF�/>NI?=TIF^M�/�)6M�/2�>F'YJ,	qj/2TO9JNI.=M�9JX
qj/>NI.=FHT^M�,	TIFe/>NONPTI/2XbNI9J�	FUNP.=/21�YJ9<1=FH/2Tlqj/>NI.=FHT:?=1=B�FHT:GI,	M�FUXH9<TOXH?=M�GONP/21=XbFHGH5^W0,	TlF ��/2M�A�Y<F2�
?=GO9<1=q6YJ,	qj/2TO9JNI.=M�9JXnqj/>NI.=FHTb��GO?=M�M�/>NI9<,	1�X�/21�;�F'A�FbTO[m,	TOM�FbB ,	1�NI.=F B0/VNc/ ;�FH9J1=q qj/VNP.=FbTIFHB�5

! ()'�(�� ����+ � �68 0�2 ; ��� ����> � 2 A�2 �
D .=F�r'�@[m,	TOB�(lK�_ yh9<;=TI/2TO) � 	j��� 	j� � �lB=F~�	FbY<,	A�FHB�;j)&\:9JXc.0/2TIB +�9<YJY<FbTH��9JG�?�GIFHB NI,

9<M�A=YJFHM�FH1jN�NP.=F-A=Y</2GIM�/�GI9<M ?=Y�/>NI9<,	1 ,21&7 r���GH5�d N�9JG�;0/>GIFHB�,	1 /�GIYJ9<q	.jNIYJ) GO9<M�A=Y<9fi0FHB
�	FbTIGO9<,	1 ,2[UNP.=F�M�,LB�FHY A�TIFHGOFH1jNPFbB�9J1 ������� 5 D .�F�A�TI,	q	TI/2M�M�9J1=q�M�,LB�FHY ?�GIFHG�/ K�_�+ o
A=TO,	q	TP/>M�GONZ)@YJF2� /21=B�GONc/VNP9<X�/>Y<Y<,@X�/VNP9<,21 ,2[*A=TI,@XHFbGIGO,	TIGb5 D .=F�M�,	GONUGO9<q	1=9fi0X�/>1aNu[mFH/>NP?�TIF�,2[
NP.�FlY<9<;�TP/2Tg)U9<G�9fNPG]?�GIF^,2[8TIFbM�,>NPFl/2GOGI9Jq	1=M�FH1jN GIFbM�/>1aNI9<XbG][m,	T�1=,21 
ZYJ,LXH/2YaB0/>Nc/u/>XHXHFbGIGb�a�^.�9<Xc.
GI9JM�A�Y<9Ji=FHG B=Fb;=?=q	q	9J1=q=5 D .�F'YJ9<;=TI/2TO)�9JGxGIM�/2Y<Y��	GI9JM�A=YJFnNP,S?=GIF>�@)2FbNnTO,	;=?=GgN�5xW]9Jq	?=TOF �L5J�:Y<9JGONPG
NP.�FeYJ9<;=TI/2TO)�[m?=1=X~NP9J,	1=Gl[m,	T:s A�TI,	q	TI/2M�GH5

The Oxford BSP Library

Process Management

Synchronization Management
void bspfinish();
void bspstart(int argc, char* argv[], int maxprocs, int* nprocs, int* mypid);

void bspsstep(int sstep_id);
void bspsstep_end(int sstep_id);

Communication Management
void bspfetch(int pid, void* src, void* dst, int nbytes);
void bspstore(int pid, void* src, void* dst, int nbytes);

� > � ��24+ ! ()'�� ����+ � �68 092 ; ��� ����> � 24A&2�� � � ��:<? ,4>J0K:<5 (

� ��� � #%� �&� � � �$� � #�� �&�%	�� 	�� ����! � � �&����� � � � � �:� � 	 � � #
7',2TONP,21�FbNU/2Y�� ������9JM�A�Y<FHM�FH1jNIFHB / A�Y�/2GOM�/�GI9<M ?=Y�/>NI9<,	1-,	1�/�B�9<GONITI9J;=?�NPFbB�M�FbM�,2TO)

A0/2TI/2Y<YJFHY�M�/>Xc.=9<1=F>5 ��FuB�9<GIXb?=GIG^NP.�Fu9<M�A=Y<FbM�Fb1aNP/>NP9J,	1�,>[ NI.=FuGI9JM6?=Y�/VNP9<,21�,	1-/�1=FbNZ�*,	TO� ,2[
�*,	TI�aGONP/>NP9J,	1=G ?=GO9<1=qp(lK�_�/V[ NPFHT q	9J�@9J1=qu/21�,��	FbTO�@9<F~�&,>[�NI.=FnA0/>TONP9JXHYJF�9<1 XHFHYJY � _xdgsl�]M�FbNI.=,@B
?=GOFHB 9J1QNP.=FUGI9JM6?=Y</>NP9J,	1 5
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C M�/>NIFHTO9�/2Y	GO?=;@|OFbXbNPFbB NP,'F~�@NPTOFHM�F*.�F�/>NH�2A=TOFHGIGO?=TIF*,	T�FHYJFHXbNITI9JX*B=9JGIXc.0/>TIq	FbG ?=1�B=FHTOq	,LFbG

9<,21=9<�H/>NP9J,	1 �L�^.�FHTIFeNP.=FeFHYJFHX~NPTI,21=G />TIFUGONITI9<A�A�FbB�[mTI,2M NP.=FS/>NI,	M�Gb�8/2XHka?=9JTI9J1=q�[mTIFHFeM�,2NP9J,	1 5
D .=F XbTIFH/>NPFbB M�9 �@NP?=TOF�,2[n.=F�/��a)�A�,	GO9JNP9f�	FbYJ)�Xc.0/2TOq	FHB 9J,	1=GS/21=B�[ /2GON FHY<FbXbNITI,	1=Ge[m,	TIM�GS/21
9<,21=9<�bFHBQqj/2GlXH/2Y<YJFHB-/�A=Y�/>GIM�/�5�W8/2M�9<YJ9�/2TxF~��/2M�A=YJFHGl,2[ A=Y�/>GIM�/69<1=XbY<?=B=FpNI.=F C ?�TI,	TI/�(*,	TIF 

/2YJ9<GH�21=FH,	1�GI9Jq	1=Gb�aNI.=F^9<,	1�,	GIA=.�FHTIF>�@/21=B�GI,	Y</2T��^9<1=B�GH5 W0?=GO9<,	1�FH1�FHTIq>)�9<Gx/2YJGI,e/21�9<M�A�,	TgNc/21jN
/2A=A�Y<9<XH/>NP9J,	1�/2TIFH/ ,2[hA�Y�/2GOM�/eA=.j)LGO9<XbGnTIFbGIF�/>TIXc. 5 D .=FpA�Y�/2GOM�/S_]/2TgNP9<XbY<F:dZ14s�FHYJY�GO9<M6?�Y�/>NI9<,	1
M�,LB=FbY�� ���h9<1jNIFHq	TI/>NPFbG:9J1QNP9<M�F NI.=FuNPTP/�|OFHXbNI,	TI9JFHGl,2[ M�9<Y<YJ9<,	1�G*,2[ Xc.0/2TOq	FHB-A0/2TgNP9JXHY<FbGl9<1 NI.=FH9JT
GIFbYJ[ 
 9<1=B=?�XHFHB�FbY<FbXbNPTO, 
ZM�/2q	1�FbNP9JX�i=FHY<B�GH5�_ /2TONI9<XbY<FHG]X�/21�;�FnY<,@X�/VNPFHB6/21j)@�^.�FHTIF^9J1 NP.=FlGOA0/>NI9�/2Y
B=,	M�/29J1 ��.=,��*Fb�2FHTH��NP.=Fui0FbY<B-ka?0/21jNP9fNP9<FbG:/2TIFuXH/2Y<Xb?=Y�/>NIFHB4,	1�/�iL��FbB q	TO9<B 5xW0,	YJY<,��^9<1�q ������� �
,	?=TlGO9<M6?�Y�/>NI9<,	1 M�,@B=FHYJGl,	1=YJ)�NP.=FUFbY<FHX~NPTO,	GONP/>NP9JX � XH,2?=Y<,	M ;8�*9<1jNIFHTP/>XbNP9J,	1=Gb5

D .=F RUFb1=FHTI/2Y�s�,	1=Xb?=TITOFH1jN�_]/>TONP9JXHYJF�9<1�s�FHY<Y � RSsn_ dgsl� C Y<q2,	TI9fNP.=M � 	����*A=/2TONI9JNP9J,	1=G
NP.�F A0/2TONI9<XbY<FHG /21=BUq	TI9JBuA�,29<1jNPGh/>M�,	1�q�NP.=FxA=TO,LXbFHGOGI,	TOG`,>[@NI.=F�+�dg+ o � M ?=YJNI9<A=YJF 
Z9J1=GONITI?=X~NP9J,	1 �
M6?=YfNP9JA=Y<F 
ZB0/>NP/j�pB=9<GgNPTO9<;=?�NIFHB 
 M�FbM�,2TO)�M�/>Xc.=9<1=F>5 D .�FQA0/2TONI9<XbY<FHG6/2TIFQF~�	FH1�YJ) B�9<GONITI9J;=?�NPFbB
/2M�,	1=q�A=TO,LXbFHGOGI,	TOG�9J1 NP.=FQA=TO9<M�/2TO)"B=FbXH,	M�A�,2GI9JNI9<,	1����^.=9<Xc.vM�/2�2FbG�/>B��>/21=XH9J1=q�A0/2TgNP9JXHY<F
A�,	GI9fNP9<,21=Gx9<1�GIA0/2XbFp/21�B�XH,2M�A=?LNP9<1�qeNI.=FH9JTx�2FHYJ,LXb9JNP9JFHGxF
��Xb9<FH1jNH5 C G�A=/2TONI9<XHYJFHGxM�,}�2F />M�,	1�q
A0/2TgNP9fNP9<,21=FHB�TIFbq	9<,	1�GH�aNP.=F~)�/>TIF A=/2GIGOFHB NP,eNP.=F'A=TI,@XHFbGIGO,	TnTIFbGIA�,	1=GO9<;=YJF:[m,	TxNP.�F 1=F~��TOFHq	9J,	1 5
D ,6FH10/>;=Y<F'GI,	Yf�L9J1=q ,>[ NP.=F'i0FHYJB�FHka?0/VNP9<,21=Gn,	1�NI.=F q2TI9<B�F
��XH9JFH1jN���/ GIFbXH,	1�B0/2TO)�NPFbM�A�,	TP/>TO)
B=FbXH,	M�A�,2GI9JNI9<,	1U9JG ?=GOFHB NI,'A=/2TONI9JNP9J,	1uNP.=F�GI9JM6?=Y</>NP9J,	1uGIA0/>XHF�F~�	Fb1=YJ)S/2M�,	1=q^NP.=F�A=TO,LXbFHGIGO,	TIGb5
C [ NIFHT'XH,	M�A=?�NI9<1=q�Xc.0/2TIq2F B=FbA�,	GO9JNI9<,	1�;a)-NP.�F6A0/2TgNP9<XbY<FbGH�8q	TI9JB A�,	9<1jN'B0/>NP/ /2TIFSF~�LXc.0/21�q	FHB
/2M�,	1=q NI.=FpA=TO,LXbFHGOGI,	TOG^NI,�/2Y<YJ,���A=TI,@XHFbGIGO,	TIGlNP,�GO,	YJ�2F i0FbY<BQFHka?0/VNP9<,21=Gn9<1 NI.=FH9JT�GOFHXH,21=B0/2Tg)
A0/2TgNP9fNP9<,21=GH5�W0,	T^XH,	M�A=?�NP/>NP9J,	10/2Y�F
��XH9JFH1=X~)	�8i0FHYJB �>q	TO9<B4B0/>NP/�,21�NP.�Fe;�,	TOB=FHT:,2[�A=/2TONI9JNP9J,	1=G
/2TOF�TOFHA=YJ9<XH/>NPFbBe,21UNI.=Fx1=FH9Jq	.a;�,2TI9<1�qlA=TI,@XHFbGIGI,2T`NI,'/��2,	9<BU[mTIFbk@?�FH1jN], � 
 A=TI,@XHFbGIGI,2T`TOFb[mFbTIFH1�XHFHGb5

C G*9<1 ������� �a��F A�FbTO[m,	TOM /6(�F�/>M 
Z_xY</2GIM�/u9<1=GgNc/2;�9<Y<9fNZ)6F ��A�FHTO9<M�FH1jNn9J1��^.=9JXc.Q/S�*F�/2�
Y<,�� B=Fb1=GI9fNZ) FbY<FHX~NPTO,	1 ;�F�/2M 9<G�9<1V|OFbXbNPFbB�9<1jNP, /�GONP/>NP9J,	10/2Tg) � )	F~N4M�,	;�9<Y<F��6;0/2Xc�aq	TI,2?=1=B
A=Y</2GIM�/:,>[0.=9<q2.SB=Fb1=GI9fNZ)	�	B�TI9J�@9J1=q'A�Y�/2GOM�/l�n/��2FHG�NP,'9<1=GgNc/2;�9<Y<9fNZ)	5��]�LA�FbTI9JM�Fb1aNIG]GO?=Xc.�/2G�NP.=9JG
X�/>1�;�Fn?�GIFHB�NI, �	FbTI9J[ )SA=Y</2GIM�/:NI.=FH,	TO9<FbG /21=B6NI,pGONI?=B�) NI.=F�NI9<M�F�Fb�2,	Y<?LNP9<,21 ,2[�M�/2XHTO,	GIXb,	A=9<X
ka?0/21jNP9fNP9JFHG�GO?=Xc.�/2G�A�,2NPFb1aNI9�/2YL/21=B6�2FHYJ,LXb9JNZ)SB=9<GgNPTI9J;=?�NI9<,	1=Gb5]W 9<q	?=TOF���5
�'GO.=,��^G*/>16,��	FHTg�@9<Fb�
,2[`NP.=FU,	TOqj/21=9J��/>NI9<,	1�,2[ NI.=FUGI9JM6?=Y�/VNP9<,21 A=TI,2q	TP/2M-5
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Create Particle/Field Partitions

Create Particles

Initial Charge Deposition

Partition Border
Charge Update
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Force Update
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7',2TONP,21 FbN�/2Y � �����nB=FHGOXHTI9J;�F4/>1 ,2;@|OFHX~N�,	TI9JFH1jNPFbB 9JM�A�Y<FHM�FH1jNP/>NP9J,	1�,2[^NI.=FQA=Y�/>GIM�/

GI9JM6?=Y</>NP9J,	1 [m,	TUB=9JGONPTO9<;=?LNPFHB�M�FHM�,	TO) M�/2Xc.�9<1=FbGe;=/2GIFbB�,	1�NP.=F�Resn_xdgsEM�F~NP.=,@B 5 D .=FH9JT
9<M�A=YJFHM�FH1jNc/>NI9<,	1-A0/2TgNP9fNP9<,21=G';�,2NI. NP.=F A0/2TONI9<XbY<FHG /21=B NI.=F i0FbY<B�B0/>NP/ /2M�,	1=q�NI.=F6A=TO,LXbFHG 

GI,2TIGH5 C G6A=/2TONI9<XHYJFHGS/2B��>/21=XbF 9<1"GIA0/>XHF2��NI.=Fb)"1=FbFHB NP, ;�F�TIFHB�9<GONITI9J;=?�NPFbB�NP, /2A=A=TO,	A=TI9</>NPF
A0/2TgNP9fNP9<,21=GH5 \:FbB=9<GgNPTO9<;=?�NI9<,	1�,2[�A0/2TgNP9JXHY<FbG 9<G�/2Xc.=9JFb�2FHB�;j)�/UGIFbTI9<FbGx,2[ Gg)L1�Xc.=TI,	1�,	?=G�GgNPFbA=G�9J1
�^.=9JXc.-A=/2TONI9<XHYJFHG�/2TIFpA=/2GIGOFHBQ[mTI,	M ,	1=F 1=FH9Jq	.a;�,	T�A=TI,@XHFbGIGI,2T�NP,6NI.=Fu1=F~�@Nl?�1aNI9<Y�NP.=F~) TIFH/2Xc.
NP.�FH9<TuB�FHGONI9<10/VNP9<,21=GH5 D .=Fb9<TU9<M�A=Y<FbM�Fb1jNc/>NI9<,	1 TO?=1=GeF
��XH9JFH1jNPYf)�,	1�A0/2TI/2Y<YJFHY]M�/2Xc.=9J1=FHGUYJ9<�2F
NP.�F:dz(n+ K�_ �U/21=B�NP.=F^dZ1jNPFbY�_]/2TI/2q	,	1 �j�^.=9JXc.�A�TI,��@9<B=Fl[ /2GgNxXH,	M�M6?=1=9JX�/>NI9<,	1�;�FbNZ�*FHFb1�NP.�F
A=TO,LXbFHGIGO,	TIGb5

rp?=T]i0TOGON�/>NONPFbM�A�N]NP,u9<M�A=YJFHM�FH1jN]NI.=FlGI9JM6?=Y�/VNP9<,21 ,	1�7 r���G ?=GO9<1=quNP.�Fl(lK�_�M�,@B=FHY
��/2G NP,�TIFbA=Y�/2XbF�NI.=F�M�FHGOGP/2q	F�A0/2GOGI9<1�q XH,2M�M6?�1=9<XH/>NP9J,	1"A�TI9<M�9JNI9J�2FHGu�^9JNI."NP.�F�XH,2M�M6?�1=9 

X�/VNP9<,21�/21�B�GO)@1=Xc.�TI,	1=9J��/>NI9<,	1"A=TI9JM�9fNP9f�	FHGp[mTO,	M�NI.=F r'�@[m,	TOB (lK�_tyh9<;�TP/2Tg)	5 7:, />NONPFbM�A�N
��/2GUM�/2B�F NP,4Xc.0/21�q	F�FH9JNI.=FHT'NP.=F�B0/VNc/QB=9<GgNPTO9<;=?�NI9<,	1 ,	T NP.�F�GO9<M6?�Y�/>NI9<,	1�TI,	?�NI9<1=FbGpNP,Q9JM 

A=TO,}�2FSNI.=F Xb,	M�M ?=1=9<XH/>NP9J,	14/21=B�GO)@1=Xc.=TO,	1=9J��/>NI9<,	1�A�FbTO[m,	TOM�/21�XHFe,2[�NP.�FS9JM�A=YJFHM�FH1jNc/VNP9<,21 5
D .=9JGe�2FHTIGO9<,	1"�n/2GeNPFbGONPFbB ,	1�/-1=F~NZ��,2TI��,2[:KL?=1 KLA0/2TOX��*,	TO�@GgNc/>NI9<,	1�GH5 C GeX�/21";�F�GIFbFH1
[mTI,2M D /2;=YJF ��5f�	��NI.=9<G'9<M�A=Y<FbM�Fb1jNc/>NI9<,	14B=,@FHGp1�,2NpGOX�/2YJF ��FbY<Y�5pdZ1=XHTOF�/2GO9<1=q�NP.=F61a?=M ;�FbTp,2[
A=TO,LXbFHGIGO,	TIGu[mTO,	M 	 NI,-� TIFHB�?=XHFbGUNI.=F�XH,2M�A=?LNc/>NI9<,	1 NI9<M�F A�FHTuA=TO,LXbFHGOGI,	T � ?�GIFHTpNI9<M�F��^;a)
/2A=A�TI,��L9<M�/>NPFbYJ) ����� 5xw',��*Fb�2FHTH�=NI.=Fp��/2Y<Y�XHY<,@Xc��NP9<M�F'[m,2Tn�6A=TO,LXbFHGIGO,	TIG^9JGn/2A=A�TI,��L9<M�/>NPFbYJ)
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NZ�^9<XbF�NI.0/>NS,2[�	 A�TI,@XHFHGOGI,	TOGH5 D .=FHGOF TIFbGI?=YfNPGSXH,	1�i=TIM�FHB ,	?�TS9J1aNI?=9JNI9<,	1��eNI.=F�B�9<GONITI9J;=?�NPFbB
q	TO9<B 9JM�A=YJFHM�FH1jNc/VNP9<,21 9JG�1=,>NQGI?=9fNc/2;�Y<F4[m,	T�NI.=F�TP/21�q	F ,2[e(nK�_ A=/2TP/2M�FbNIFHT��>/2YJ?=FHG�NP.0/VN
Xc.0/2TI/2XbNIFHTO9<�HFe7 r���GH5

d N�9<G�9<M�A�,	TONP/21jN�NP,�?=1=B=FbTIGONP/21=B&NI.=F4TIFH/2GI,	1�G�[m,	T�NP.�F-A�,@,	T�A�FbTO[m,	TOM�/21�XHF4,2[pB�9<G 

NPTO9<;=?LNPFHB�q	TO9<B�9<M�A=Y<FbM�Fb1jNc/>NI9<,	1 ,>[�A=Y</2GIM�/QGI9JM6?=Y�/VNP9<,21 ,	1"7pr���Gb� GO9<1=XbF�NI.=Fb)�/>TIF�TIFbY<F 

�>/21jN]NI,pM�/>1a)e,2NI.=FHT]/2A=A=YJ9<XH/>NP9J,	1=G�/2G]�*FHYJY 5 C XbXH,	TOB=9<1=q:NP, NI.=F�M�F�/>GI?=TOFHM�FH1jNPG�,21 NP.=F*dz(l+
K�_ �-;j)�7:,	TONI,	1"F~N6/>Y ����� � � /2B��>/21�XH9<1�q-NI.=F�A=/2TONI9<XHYJF�A�,2GI9JNI9<,	1�GU/21=B��	FHYJ,LXb9JNI9<FHGe/2XbXH,	?�1aNIG
[m,	Te/2;�,	?�N ������,2[*NP.=F�,��	FHTI/2Y<YxGO9<M6?=Y</>NP9J,	1 NP9JM�F�/21�B�B=,@FHGe1=,2NSTIFbk@?�9<TIF�9<1jNPFbT 
 A=TI,@XHFbGIGI,2T
XH,2M�M6?�1=9<XH/>NP9J,	1 5 D .@?�GH�LNI.=F^�	,	YJ?=M�F:,2[�NP.=F:XH,	M�M6?=1�9<X�/VNP9<,21 � NP,2NP/2Y01a?=M6;�FHT�,2[ ;j)aNPFbGnB=F 

Y<9f�	FbTIFHBQ;j)�NP.=FuXb,	M�M ?=1=9<XH/>NP9J,	1�1�FbNZ�*,	TI�L�nB=,@FHGl1=,2Nl/2A=A�F�/2T�NI,�;�FU/6A�TI,	;=YJFHM Fb�2FH1�/>[ NPFbT
Nc/>�@9J1=q�9<1jNI,�/>XHXH,2?=1jN:NI.=FUY<,���;0/21=B��^9JB�NP.4,2[`NP.�FS��NI.=FHTO1=FbNH5 D .�9<G^TIFbY�/>NI9J�	FbYJ)�Y<,�� �	,	YJ?=M�F
,2[]XH,	M�M6?=1=9JX�/>NI9<,	149JG:GOA=TIFH/2B ,��	FbTp/�Y�/2TOq	FU1@?�M6;�FbT',>[�GI.�,	TON'M�FbGIGI/2q	FHGb��q	9f�@9<1=q�TI9JGIFUNP,�/
Y�/>TIq	F61a?=M ;�FbTu,2[�Xb,	M�M6?=1=9JX�/>NI9<,	1 XH/2Y<YJGp/21�B"GO?=A�FbTIGgNPFHA�GS9J1 NP.=F�9<1�9JNP9</2Y�9<M�A=Y<FbM�Fb1jNc/>NI9<,	1
,	1�7pr���Gb5 D .=9<GS/ � FHX~NPGUNP.=F�A�FbTO[m,	TOM�/>1=XHF�9<1�NZ��,-�n/�)@GH5-W]9JTIGgN��`F�/2Xc."XH,	M�M6?=1=9JX�/>NI9<,	1
X�/>Y<Y�Xb,	1jNPTO9<;=?�NIFHG^/214/>B=B=9JNI9<,	1=/2Y�B�FHY�/�)�FHka?=9f�2/>Y<FH1jNnNI,6NP.=FuY</>NPFb1=Xb)�,2[�NP.=F XH,	M�M6?=1=9JX�/>NI9<,	1
1=F~NZ��,	TO�85�KLFHXb,	1=B �*Fb�2FHTO)�/2B�B=9JNI9<,	10/>Y�GI?�A�FbTIGONIFHA Xb,	1jNPTO9<;=?�NIFHG�/�Gg)@1=Xc.=TI,21=9<�H/>NP9J,	1�A�,	9J1aN
/21=B�/2B=B�G:Gg)@1=Xc.=TI,21=9<�H/>NP9J,	14B=FHY</�)�NP,�NP.=FU,��	FbTP/2YJYhF~�LFHXb?�NP9J,	14NP9<M�F25

D ,�;�FbNINIFHT^i=N NI.=FS(lK�_�M�,@B=FbY �=NP.�FSB=9JGONITI9<;�?�NPFbB q	TO9<B-9<M�A=Y<FbM�Fb1aNP/>NP9J,	1QX�/>1 ;�FS9JM 

A=TO,}�2FHB4;j) TOFH,	TOqj/21=9J�H9<1�qeNI.=FpB0/>NP/ B=9JGONPTO9<;=?LNP9<,21 5]dZ1jNPFbTIA=TO,LXbFHGOGI,	T^XH,2M�M6?�1=9<XH/>NP9J,	1�XH/21Q;�F
TIFbB=?=XbFHB 9f[l/2YJY�NP.=F�9<1jNPFbTP/2X~NP9J,	1=GU;�F~NZ��FbFH1 NI.=F�A=/2TONI9<XHYJF�/21=B"NI.=F�i0FHYJB"B0/VNc/ />TIF�Y<,@X�/2Y]NI,
F�/>Xc. A=TI,@XHFbGIGO,	TH5:KL9J1=XHFUNP.�FS;=?�Y<�Q,2[ NP.=Fe��,	TO�Q9<1j�	,2YJ�	FbG Xb,	M�A�?�Nc/>NI9<,	1�G:,21 A0/2TgNP9JXHY<FuB=/>Nc/��
NP.�F-A=/2TONI9<XHYJFHG6M ?=GON�TIFbM�/>9<1 A0/2TgNP9fNP9<,21=FHBv/2M�,	1=q NI.=F4A=TI,@XHFbGIGO,	TIG�NP,�GO?=A=A�,	TON��*,	TI�aY<,	/2B
GI.=/2TI9J1=q=5�w',���F~�	FbTH� NP.=F�q	TI9JB�X�/>1 ;�F�TIFbA=Y<9JX�/>NIFHB�,21 F�/2Xc. A�TI,@XHFHGOGI,	T6/2Y<YJ,}�^9J1=qQNP.=F�A0/2T 

NP9JXHYJF �Vi0FbY<B 9J1jNPFHTI/2XbNI9<,	1�G NP,�TIFbM�/>9<1 YJ,LXH/2Y 5�\^FHA=YJ9<X�/VNP9<1�q NP.=FQq2TI9<B TOFHka?=9JTIFHG�M�/29J1aNP/29<1�9<1=q
XH,21=GI9JGONPFb1=Xb) ,2[ NP.�F q	TO9<B B=/>Nc/ />XHTI,2GIGu/2YJYhNP.=F6A�TI,@XHFHGOGI,	TOGH5 D .=9JG 9JGp/2Xc.=9JFb�2FHB�;j) M�FHTOq	9<1=q
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NP.�F M�,LB=9fi0FHB�XH,	A�9<FHG',2[�NI.=F6q	TO9<B4[mTI,	M 9<1�B=9J�@9<B�?0/2YhA=TO,LXbFHGIGO,	TIGb5 C YJYhNP.=F6A�TI,@XHFHGOGI,	TOGpGIFb1=B
Xc.0/2TOq	FpB=FbA�,2GI9JNI9<,	1�G*NP,SNP.=Fb9<T�Y<,@X�/2Y�q	TI9JB�NI,6,	1=FpA�TI,@XHFHGOGI,	Tb5 D .=9<G�A=TI,@XHFbGIGI,2TnXH,	M ;=9<1=FbG�NP.�F
9<1�B=9J�@9<B�?0/2Y�Xc.=/2TIq	FUB=FbA�,2GI9JNI9<,	1�G^/21=B-;=TI,j/>B=X�/2GgNPGlNP.�FUi=10/2Yhq	TO9<B NP,�/2YJY�NP.�FeA�TI,@XHFHGOGI,	TOGH5

� ��� � #%� �&� � � �$� � #�� �&�%	�� � ���$��� � 
 � �
# � � � �&� � � ��� �
_ 5�s 5�yh9<Fb�*FHT'FbN /2Y�� 	�� � 9<M�A=Y<FbM�Fb1aNIFHBQNP.�F A=Y</2GIM�/�GO9<M6?�Y�/>NI9<,	1Q,	1 / ����1=,@B=F��	_xy

+ /2TO� dIdOd�.j)@A�FbTIXb?=;�F>5 D .�FSA0/>TONP9JXHYJFpXH,	M�A=?�NP/>NP9J,	1=G��*FHTOFSB�,	1=FU9<14A0/2TI/2Y<YJFHY �LFH/2Xc. A=TO,LXbFHG 

GI,2T].0/2B6/'XH,2Aa)S,2[=NI.=F*i=FHY<BSB0/>NP/�5 D .a?=G]NI.=FH9JT 9JM�A�Y<FHM�FH1jNP/>NP9J,	1u?=GIFbB�/ TIFbA=Y<9JX�/>NIFHBeq	TI9JB �	/>G
/�i=TIGON'GONIFHA NI,��n/2TOB=G A=/2TP/2YJY<FbY<9<�b9<1=qSNP.=FeA0/2TgNP9<XbY<FUGI9JM6?=Y</>NP9J,	1QXH,@B=FHGb5:rp?=T'B�FHXH9JGI9J,	1-NI,�?=GOF
/ TOFHA=YJ9<X�/VNPFHB�q	TI9JB�Xb,	M�FbG�[mTI,2M /21Q/210/>YJ)@GI9JG�,2[�A=Y</2GIM�/UGI9<M ?=Y�/>NI9<,	1�?=GO9<1=qeNP.=Fu(nK�_ M�,@B=FHY
,	147 r���GH5�\^FHA=YJ9<XH/>NP9J1=qSNI.=Fpi0FHYJBQB0/>NP/6,	1-/2Y<Y�A=TI,@XHFbGIGO,	TIG^.0/2G*NZ��,�A�,	GI9fNP9J�2FpF � FHX~NPGb� � 9 ��9JN
FHYJ9<M�9<10/VNPFHG Xb,	M�M6?=1=9JX�/>NI9<,	1�X�/2?�GIFHBQ;j)�A0/2TgNP9JXHY<F 
 i0FbY<B�9<1jNPFbTP/2X~NP9J,	1=G*/21=B � 9<9 ��9fN�q	TO,	?=A=G�NP, 

q	F~NP.=FbT�XH,2M�M6?�1=9<XH/>NP9J,	1v1=FHFbB=FHB NI,�?=A�B0/>NIF-i0FbY<B�9<1�[m,	TOM�/VNP9<,21 ,	1 F�/>Xc. A=TI,@XHFbGIGO,	TH5 dZ1
/2B=B�9JNP9J,	1 �=9fN:/��	,	9JB=GlNP.=Fe1=FHFbB�[m,	T:/�GIFbXH,	1�B0/2TO)-B=FbXH,	M�A�,	GI9fNP9<,214/21=B />Y<Y<,��^Gni0FbY<B-XH,	M�A=? 

Nc/VNP9<,21 NP,p;�FlA�FHTO[m,2TIM�FHB6YJ,LXH/2Y<Yf)U,	1�F�/2Xc.�A=TO,LXbFHGOGI,	T�NI.=FHTOFH;j)6FbY<9<M�9<1=/>NP9J1=q^XH,	M�M6?=1=9JX�/>NI9<,	1
/2GOGI,@XH9�/VNPFHBQ�^9fNP.-F~�LXc.0/21=q2FS,2[ q	TO9<B4A�,29<1jNPGl9J14NI.=FUGIFbXH,	1=B=/2TO)4B=FbXH,	M�A�,	GI9fNP9<,21 5

D .=FbTIF�/2TIF ,2NP.=FbTQGI,	?�TIXHFbG4,2[eF~�LFHXb?�NP9J,	1�9<1=F���Xb9<Fb1=Xb)&,	1�/ 1=FbNZ�*,	TO� ,2[U��,2TI�aGONP/ 

NP9J,	1=Gb5�_]/2TI/2Y<YJFHY�XH,	M�A=?�NIFHT69JM�A=YJFHM�FH1jNc/VNP9<,21 ���2����TIFHB�9<GONITI9J;=?�NPFbG6A0/2TgNP9JXHY<FbG69<1 / GIFHTO9<FbG6,2[
GO)@1=Xc.�TI,	1=,2?=G6GONIFHA=G 9<1��^.=9<Xc."F�/2Xc. A�TI,@XHFHGOGI,	TSF~�LXc.0/21�q	FHG6A=/2TONI9<XHYJFHGu�^9JNI.�9fNPGU1=FH9Jq	.a;�,2TIGH5
KL?=Xc.�GO)@1=Xc.=TO,	1=9J��/>NI9<,	1-GONIFHA=G'/2TIFu�2FHTO)-F ��A�FH1�GI9J�2FS,21 7 r���GH5�dZ1 ,2?=TlXH?=TOTIFb1aN /2A=A�TI,j/2Xc.��
NP.�F�A=TO,LXbFHGOGI,	TOG M�/29<1jNc/>9<1�/�GOFbNS,2[n;�? � FbTIGb�],	1=F�[m,	TUF�/>Xc. A=TI,@XHFbGIGO,	TH5 C A0/2TgNP9JXHY<F6�^.�9<Xc.
M6?=GgNU;�FSNPTP/>1=GO[mFbTITIFbB�NI,4/21=,2NI.=FHT A=TI,@XHFbGIGI,2Te9JGpGONI,	TIFbB�9<1�/ ;=? � FHTuXb,	TITOFHGOA�,	1�B=9<1=q NI,Q9JNIG
B=FbGONP9J10/>NI9<,	1 5 ��.=Fb1�NI.=9<G�;�? � FbT 9<G][m?�Y<Y�,2T]�^.=FH1�/2YJYLA0/>TONP9JXHYJFHG /2TOFlA=TI,@XHFbGIGOFHB �aF�/>Xc.�A=TO,LXbFHG 

GI,2T GIFb1=B=Gu9fNPG 1�,	1 
ZFbM�ALNZ)�;�? � FbTIGpB�9<TIFbXbNIYJ)4NP,�NI.=FH9JT'B�FHGONI9<10/VNP9<,21=G 9J1 /�GO9<1=q	YJFSGO?=A�FHTIGgNPFbA 5
W]9J10/2Y<Yf)	�`TIFbA=Y<9JX�/>NI9<1=q-NP.=F q2TI9<B /2Y<YJ,}�^Ge[m,	TSNI,2Nc/>Y�FHYJ9<M�9<10/VNP9<,21�,2[:A0/2TONI9<XbY<F�TIFHB�9<GONITI9J;=?�NP9J,	1 5
D .=F�F~�2/>Y<?0/>NI9<,	1�,2[eF
��XH9JFH1=X~) ,2[eGO?=Xc. / GI,	YJ?�NP9J,	1��2FHTIGO?=GQNP.=F�GO,	Y<?LNP9<,21��^9JNI.�;=? � FHTOFHB
A0/2TgNP9JXHY<F TIFHB�9<GONITI9J;=?�NP9J,	1Q9<Glq29J�	Fb1�9J1QNP.=Fu[m,	YJY<,��^9<1=q GIFHX~NP9J,	1 5

� ��� � � � # ��� �$��� � �:� � � �
# �<� �<��� � �&�%	�� 	�� � #�� ��� � � ���G� #%� �
�%	��
C GUNP.�F�A=/2TONI9<XHYJFHGuM�,��	F�9<1�GIA0/>XHF2�`NP.=F�TIFbq	9<,21�,>[*NI.=F�q2TI9<B�NI,-�^.=9JXc.�NI.=Fb)�B�FHA�,	GI9fN

Xc.0/2TOq	F��>/2TO9<FbGH5-(n/2GOFHB ,	1�NP.=9JGSXbTI9fNPFHTO9<,	1�NP.�FHTIF�/2TIF�NZ��, /2A=A=TO,j/2Xc.=FbGSNP,�,	TIq	/21=9<�b9<1=q4NP.�F
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A0/2TgNP9JXHY<F�B0/>Nc/�/2M�,	1=q NI.=F4A=TI,@XHFbGIGO,	TIGb5 dZ1v,	1�F�/>A=A=TI,	/2Xc. � � *�� ��
 � ���S�*F4TIFbB=9<GgNPTI9J;=?�NIF
A0/2TgNP9JXHY<FbG�/V[ NPFHT*F�/2Xc. /2B��>/21=XbFp,	A�FHTP/VNP9<,21 �aGI, NI.0/>NnXc.=/2TIq	FbGn,2[ NI.=FpA0/>TONP9JXHYJFHG*/2GIGO9<q	1=FbB�NP, /
A=TO,LXbFHGIGO,	Tn/>TIF'/2YJ��/�)LG*B=FHA�,	GO9JNPFbB�NI,SNP.�F GP/>M�F:A�,2TONP9J,	1�,2[ NI.=F q	TO9<B�;0/2GOFHB ,	1�NP.=F:A0/2TgNP9JXHY<F
A0/2TgNP9fNP9<,21=9<1=q � />A=A=TI,��L9<M�/>NIFHYJ) />;�,	?LN ��� � ,2[uNP.=F q	TI9JB 9<1 GO9<�bF��~5Erp1=Yf)vNP.=FbGIF�A�,	TONI9<,	1=G
,2[uNI.=F�q	TI9JB&[mTI,2M FH/2Xc.�A=TI,@XHFbGIGO,	TQ1=FHFbB�NP, ;�F XH,2M6;=9<1�FHB NP,�XH,	1=GgNPTO?=XbNQNI.=F�XH,	M�A=YJFbNPF
q	YJ,	;0/2YJYJ)UXH,21=GI9JGONPFb1jN�q	TO9<B 5 D .=9JGx/2Y<GO,e9JM�A�TI,��	FbG�NP.=FlXH/2Xc.=F:A�FbTO[m,	TOM�/21�XHFl,2[8NP.�F:GO9<M6?�Y�/>NI9<,	1
GI9J1=XHF ,	1=YJ)4NI.=9<G'A�,	TgNP9J,	1 ,2[]NP.=F6q2TI9<B 1=FHFbB=G NP,�TIFHM�/29J1 9<1�NP.=F6XH/2Xc.=F6,21�F�/2Xc.�A=TO,LXbFHGOGI,	Tb5
w',��*Fb�2FHTH�:TIFbB=9<GgNPTO9<;=?�NI9<1=q�NP.�F�A0/>TONP9JXHYJFHG�M�/�)vX�/>?=GIF NI.=F YJ,j/2BvNP,";�FbXH,	M�F�?�1@;=/2Y�/21�XHFHB�5
dZ1vNP.=FQ,2NI.=FHT�/2A�A=TI,j/>Xc. � � *�� ��
 ���V� �x�*F�/2Y<YJ,}� NI.=F4A0/2TgNP9<XbY<FbG NP,�TIFbM�/>9<1 ,	1 NP.�F-GI/2M�F
A=TO,LXbFHGIGO,	TQNP.=TO,	?=q	.�,	?�NQNP.�F�GO9<M6?�Y�/>NI9<,	1 5 D .=9JG4/��2,	9<B�G4NI.=F�XH,2GON-,2[STIFHB�9<GONITI9J;=?�NP9J1=q NP.�F
A0/2TgNP9JXHY<FbG��^.�9<Y<F:M�/29<1jNc/>9<1=9J1=qpNP.=F'9<1=9fNP9</2Y=Y<,	/2B�;=/2Y�/21�XHF25 KL9<1=XbF A0/>TONP9JXHYJFHG�X�/21 1�,}��B�FHA�,	GI9fN
Xc.0/2TOq	F�/21j)@�^.�FHTIF>��XH,21=GONITI?=X~NP9<1�q�NP.�F�q	YJ,	;0/2YJYJ)�XH,	1�GI9<GgNPFb1aN q	TI9JB�TIFHka?=9JTIFbG XH,2M6;=9<1�9<1=qQNP.�F
�^.=,	YJFnq	TO9<B�B0/>NP/ [mTI,	M F�/2Xc.�A=TO,LXbFHGOGI,	Tb5 dZ1�/>B=B=9JNI9<,	1��2X�/>Xc.=F^A�FbTO[m,	TOM�/21�XHFnM�/�)6/2YJGI,uGO? � FbT
B=?=TO9<1=q�NI.=FUXc.0/2TIq2FeB�FHA�,	GI9fNP9<,21QGONc/>q	F25

D .=F NP,>Nc/2Y	Xb,	GON`,2[L/^(lK�_�9<M�A=Y<FbM�Fb1aNP/>NP9J,	1 9JG NP.=FxGO?=M�,2[@NP.=F Xb,	M�A=?�Nc/VNP9<,21 ��XH,	M�M6? 

1=9JX�/>NI9<,	1�/21=B Gg)L1�Xc.=TI,	1�9<��/VNP9<,21 XH,	GgNPGb5�dZ1�NP.=FpA�Y�/2GOM�/eGI9<M ?=Y�/>NI9<,	1��jXH,	M�A=?�NP/>NP9J,	1�Xb,	1=GO9<GONIG
,2[ /2B��>/21�XH9<1�q�NI.=FuA�,	GI9fNP9<,21Q/21=BQ�	FbY<,@XH9fNZ)�,2[`NP.�FuA0/2TONI9<XbY<FHGb��B=FbA�,2GI9JNI9<1=q�Xc.=/2TIq	Fp[mTO,	M FH/2Xc.
A0/2TgNP9JXHY<F^,	1jNI,SNP.�F'q	TO9<B �@/21�B�GI,2YJ�@9<1=qUNP.�F:i0FbY<B�FHka?0/>NI9<,	1=Gb5xW]9<FbY<B�FHka?0/VNP9<,21=G�/>TIF:GI,	Yf�	FHB�;a)
/QGIFbk@?�FH1jNP9</2YxW�W D �^9JNI."/QXb,	M�A�Y<F~�L9fNZ) ,2[�� ���	� Y<,	q �
�	� �O�~� �^.=FbTIF �	� 9<GpNI.=F�1@?�M6;�FbTu,2[
q	TO9<B�A�,	9<1jNPGb5 D .�F�Xc.0/2TIq2F�B=FHA�,	GI9fNP9J,	1�/21=B�A0/2TgNP9JXHY<F /2B��>/21=XbF�,	A�FHTP/VNP9<,21=Gu/2TOF6A�FbTO[m,	TOM�FbB
[m,	T�FH/2Xc.�A0/2TONI9<XbY<Fn9J1�XH,	1=GgNc/21jN NI9<M�F25�w:FH1=XbF2�@/2GOGI?=M�9<1=qu9JB=F�/>Y�Y<,	/2B�;0/2Y</21=XHF>�	NP.=FlXb,	M�A=Y<F � 

9JNZ)�,2[hNI.=9<GnA=/2TON�,2[�NP.=FpXb,	M�A=?�Nc/VNP9<,21�9<G�� �
���� � �L�^.=FbTIF � � 9JG�NP.=F 1@?�M6;�FbTn,2[`A0/2TgNP9JXHY<FbG�9J1
NP.�F GI9JM6?=Y</>NP9J,	1�/21=B � 9<GxNP.�F 1a?=M6;�FHT�,2[hA=TO,LXbFHGOGI,	TOGH5 C 1=,>NP.=FbT�XH,2M�A=?LNc/>NI9<,	10/>Y=GONIFHAQ/2B�B=G
NP,2q	FbNI.=FHT]NI.=FnXc.0/>TIq	FnB�FHA�,	GI9fNP9<,21=G]Xb,	1jNPTI9J;=?�NIFHB�;j)SNI.=Fn9J1=B=9J�@9JB=?0/2YaA=TO,LXbFHGIGO,	TIGb5 dZ1 NP.�F�i0TIGgN
GIXc.�FHM�F2��Xc.=/2TIq	FeB=FbA�,	GO9JNI9<,	1=GlNI,�NP.�FSq	TO9<B-A�,29<1jNPG^9<14NP.�FSq	?=/2TIB�XH,	YJ?=M�1�G:M ?=GON';�FS/2B=B�FHB
NP,SNP.=F'XH,	TOTIFHGOA�,21=B=9<1�q�q	TI9JB�A0/2TgNP9fNP9<,21 5]W0,	T�NP.=F��2o�GI9JM6?=Y</>NP9J,	1=GxB=9<GOXH?=GOGIFbBQ9<1�NI.=9<G*A0/2A�FHTH�
NP.�F .=Fb9<q	.jN*,2[ NP.�F'q	?=/2TIB�XH,	YJ?=M�1�G*9JG�/2A�A=TI,��L9<M�/>NPFbYJ)�� �	� 5 C GIGO?=M�9J1=qSNI.0/>N�NP.=FbTIF /2TIF����
,��	FbTIY�/>A=A=9<1�q�q	?0/>TIB Xb,	Y<?�M�1=G:A�FHT A�TI,@XHFHGOGI,	Tb��NI.=FSXb,	GON ,2[ GO?=M�M�/>NI9<,	1-9<G � �

�

�}����� � �	� 5
dZ14,	?=Tl9JM�A=YJFHM�FH1jNc/VNP9<,21���� 0 ��5 dZ14NP.=FuGOFHXb,	1=B-GIXc.=FbM�F>��Fb1jNP9<TOFuq	TI9JB=G^/2TOFU/2B=B=FbB�B=?�TI9<1�q
NP.�FeA=/2TP/2YJY<FbY�qj/>NI.=FHTl,2A�FbTP/>NI9<,	1 ��GI,�NP.=Fe/2GOGI,@XH9</>NPFbB�Xb,	GON:9<G ��� YJ,	q � � �~5

D , /21=/2YJ)@�HF�Xb,	M�M ?=1=9<XH/>NP9J,	1�XH,2GONPGb�]YJFbN	� ��� ;�F�NP.=F�/��	FbTP/2q2F�[mTI/2XbNI9<,	1�,2[�A0/2TONI9<XbY<FHG



���

NP.=/>NxXHTO,	GIG*/21�/2TI;�9JNPTI/2TO)SGIFbY<FbXbNPFbB�A=Y</21=FlA�FHTOA�Fb1=B=9<Xb?=Y�/>T�NP,uNP.=F�� 
Z/V�L9<Gx,2[�NP.=FlGOA0/2XHF:9<1�,	1�F
GI9JM6?=Y</>NP9J,	1 GgNPFHA�5 � ��� 9JG�B=FbA�Fb1=B=FH1jN*,	1�NP.=F^Xc.0/>TP/2X~NPFHTO9<GgNP9<XbG ,2[�NP.=FlGO9<M6?=Y</>NP9J,	1 � NP.=F^GOA�FbFHB
B=9JGONPTO9<;=?LNP9<,21�,>[nNP.=F�A0/2TgNP9<XbY<FbGc�~5 ��9fNP. � A=TO,LXbFHGIGO,	TIGb��NP.=F�/��	FbTP/2q	F�[mTP/2X~NP9<,21",2[nA0/2TONI9<XbY<FHG
NP.=/>N Xc.0/21�q	FlA0/2TgNP9JNI9<,	1�G 9JG � ��� � 5]y�F~N � � ;�F�NP.�FlGI9<�bFn,2[�B0/>NP/p/2GOGI,@XH9�/VNPFHB6�^9fNP.�/pq	TO9<B6A�,	9J1aN
/21=B � � ;�F�NP.=F�GI9J�HF�,>[lB0/>NP/ /2GOGI,@XH9�/VNPFHB��^9JNI. /�A=/2TONI9<XHYJF25QyhF~N . 0 � �� �

;�F�NI.=F /��2FHTP/>q	F
1a?=M6;�FHT^,2[ A0/2TgNP9<XbY<FbGlA�FbT:XbFHYJY 5
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/�;�TI9<F~[ ,��	FbTO�@9<F~�t,2[�NP.�FH9<T:M�,LB=FbYh;0/2GOFHB ,	1 ��� � 5 D .=FSXHFHYJY<G:F~�LFHTgNu/�XH,	1jNPTI/2XbNI9<YJFeGgNPTOFHGIG ,	1
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+�,@B=FHYJ9<1=q�NI.=9<G^A=TO,LXbFHGIG:9<G^Xb,	M�A�Y<9<XH/>NPFbBQ;j)-NI.=FUXHFbY<Y<G �0GIFb1=GI9fNP9J�@9fNZ) NP,�NP.=Fb9<TlGO?=TITO,	?=1=B=9J1=q	Gb�
NP.�F�XHFHYJY<G �^9JY<Y`Xc.0/21=q2F6NP.=Fb9<Tp;�FH.0/��@9<,2Tp9<1�TOFHGIA�,	1=GOF�NP,4/2YJ9<q	1=M�FH1jN',2[xNP.=F�Xb,	Y<Y</2q	Fb1 i0;=TO9<Y<G
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TIFbGI?=YfN�,2[L9<1=.=,2M�,	q2FH1=Fb,	?=G B=F~[m,	TIM�/>NI9<,	18�0NP.=FxXbFHY<YJG F~�LFbTON`GONITIFHGOG]/>1=BUM�9Jq	TP/>NIF]A=TOFb[mFbTIFH1jNI9�/2YJYJ)
9<1 NI.=FQB=9<TOFHX~NP9<,21 ,2[ 1�FbNZ�*,	TI�v/2YJ9<q	1�M�Fb1aNH5 D .=F4B=F~Nc/29JY<G6,>[ M�,LB�FHY<9J1=q XbFHY<Yn/21=Bv1=FbNZ�*,	TO�
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NPFb1=GI,2T 9J1UNIFHTOM�G�,2[�/21e9<1jNPFbq	TP/2Yj,>[LNI.=FxY<,@X�/2Y	GgNPTI/29<1UNPFb1=GI,	Tb�2/>1=BeNP/2�a9<1=qlNI.=F*XbFHYJYj,	TI9JFH1jNc/>NI9<,	1
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NP9J,	1=Gb5 D .=FH9JT GI,2YJ�	FbT'A�FHTg[m,	TIM�G^NPFHM�A�,	TP/2YhB�9<GIXbTIF~NP9<�H/>NP9J,	1-?=GI9J1=q o C K�_x� � ��������/21�B GI,2YJ�	FbG
NP.�FQY�/2TOq	F�M�/>NPTO9f�"A=TO,	;=Y<FbM ?=GO9<1=q�A�TIFHXb,	1=B=9fNP9J,	1=FHB Re+ \:��K � ��� �n�^9JNI.v/21 �'�H/���/ 
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D .=F:A0/2TI/2Y<YJFHY=9JM�A=YJFHM�FH1jNc/VNP9<,21�?=GI9J1=qeNI.=F'(lK�_ M�,LB=FbY0A�FbTO[m,	TOM�G FbY<FbM�Fb1aNP/2Y8XH,	M�A=? 

Nc/VNP9<,21=GS9J1�A0/>TP/2YJY<FHY��^.�FH1=F~�	FHT�A�,	GOGI9<;�Y<F25 D .=9JG 9JG /2Xc.�9<Fb�2FHB ;j)"A0/2TP/>Y<Y<FbY<9J�H9<1�q Y<,@,	A=GUNP.0/VN
A�FHTO[m,2TIM NP.=F FHY<FbM�Fb1jNc/2Y:XH,	M�A=?�NP/>NP9J,	1=Gb5 D .=F�F ��FbXH?�NI9<,	1�A�TI,2i0YJF ,2[uNI.=F TO,	?�NP9J1=FHG�NP.0/VN
/2TOFSXb,	M�A�?�Nc/>NI9<,	1=/2Y<Yf)�GO9<q	1�9Ji0XH/21jN'9JG^GI.=,��^1 9J1-i0q2?=TIF ��5�	 � /j� 5 C ;=TI9JFb[]B=FHGOXHTI9JA�NP9J,	1-,2[�NP.�F
TI,2?�NP9J1=FHGl9JG:q29J�	Fb14.=FHTOF25

24+=5 �
sn/2YJXH?=Y</>NPFbG:NI.=F TOFHGO9<B=?0/>Y Fbk@?=/>NP9J,	1=G�� ��� ��� ����� �^B�Fbi01=FbB�;j)�NI.=FSi01�9JNPFeFHYJFHM�FH1jNpB�9<G 

XbTIFbNI9<�H/>NP9J,	1 ,2[0NI.=FnGOA0/>NP9</2Y@A=TI,	;�Y<FHM-5	�e9JG NI.=F��	FbXbNI,	T ,2[0GO,	Y<?�NI9<,	1e�>/2Y<?=FbGH�	Xb,	1jNc/29J1=9<1�q
NI.=F��>/2TO9�/2;�Y<FHG � GONPTOFHGOGH�	A�,	GI9fNP9J,	1 �}XHFbY<YjXH,21=XHFb1aNITP/>NI9<,	1��2XH,2Y<Y�/>q	FH1u�	,2Y<?=M�F [mTP/2X~NP9<,21 �2/>1=B
A=TOFHGOGI?=TOF�� �
� � 9JG�NP.=Fl�2FHXbNI,	T�,2[�M�/>NIFHTI9</2Y�B�FHTI9f�>/>NP9f�	FHGx,2[���5 D .=F:GI?=;�TI,	?�NI9<1=F:o C K�_x�
XH/2Y<YJG*TOFHG�NI,6B=FbNIFHTOM�9J1=F �^.=F~NP.=FbT�NP.=F'�2/>Y<?=FbGn,2[���/21=B
� � /2TOFp/2XbXHFbA�Nc/2;�Y<F [m,	T�/SNP9JM�F
GgNPFHA�56W0,	Tp/ i01�9JNPF FHY<FbM�Fb1jNuM�FbGI.��^9JNI. � FHYJFHM�FH1jNPGb��NP.=F�TO,	?�NI9<1=F6TOFHka?=9JTIFHG�� �
� �
,	A�FHTI/>NP9J,	1=Gb5
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KL9J1=XHF^NP.�F:i01�9JNPF:FHYJFHM�FH1jN*M�FbGI.�9JGx1=,2N*XH,	M�A�,2GIFHB�,2[hA�FHTg[mFHXbN*GIka?0/>TIFHGb��NP.�F'9J1aNIFHq	TI/2Y<G
,	1�F�/>Xc.�FbY<FHM�FH1jN*/2TOF:GO,	YJ�2FHB�;a) NPTP/>1=GO[m,	TOM�9J1=qpNP.�F'FbY<FHM�FH1jN NI, /u?=1=9fN�GIka?0/2TOF25 D .=9JG
TO,	?�NP9J1=F XH/2Y<Xb?=Y�/VNPFHGxNP.�FpB=FHTO9J�>/>NI9J�	FbGn,2[ [m?�1=XbNI9<,	1=G�;0/2GIFbBQ,	1�NI.=F NPTI/21=Gg[m,	TIM�/>NP9J,	1 5 d N
TOFHka?=9<TOFHG � � �}��,	A�FHTI/>NP9J,	1=GH�L;=?�N:9JN^M ?=GON:;�FuX�/2YJY<FHBQ[m,	TlF~�	FbTO)4FHYJFHM�FH1jN�5
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sn/2YJXH?=Y</>NPFbG NP.�F�/2A=A=TO,��L9JM�/>NIF^|I/2Xb,	;=9</21 NP.=/>NU9<Gp?�GIFHB�/2GU/ A�TIFHXb,	1=B=9fNP9J,	1=FHT'[m,	T NP.�F
9fNPFHTI/>NP9f�	F4GI,2Y<?�NI9<,	1 ,2[pNI.=F-[m?�Y<Y]|I/2XH,2;=9�/21 � �^.�9<Xc.&9JG�1�,2N�1�FHFHB�FHB8� 5�yh9<�>F�TOFHGb�nNP.=9JG
TO,	?�NP9J1=F6,	A�FHTI/>NPFbGu;j)�Fb�>/2YJ?0/>NP9J1=q 9J1aNIFHq	TI/2Y<G',	1�F�/2Xc.�FbY<FHM�FH1jNe/21�B�GO?=M�M�9J1=q=��NI.a?=G
TOFHka?=9<TO9<1=q � �
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D .=F 9<1=Xb,	M�A�Y<FbNIF y � [ /2XbNI,	TI9J��/>NI9<,	1 ,2[�|I/2Xb,	;=9�/>1&A=TOFHXH,21=B=9JNI9<,	1�FHT�;�Y<,@Xc�@Gb5�dZY<?LN�9JG
Xb,	M�A�?�Nc/>NI9<,	1=/2Y<Yf)�F~�LA�Fb1=GI9f�	F>��TOFHka?=9<TO9<1=q � �
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A=YJF~�L9JNZ)�9<GlA=TO,	A�,	TONI9<,	10/>Y�NP,�NP.�Fe1a?=M ;�FbT:,>[]1=,21=�HFbTI,	G^9<1QNI.=FUM�/>NITI9 ��5
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D .=FbGIFUTI,2?�NP9J1=FHGnXH/2Y<Xb?=Y�/VNPF'NI.=FuA=TO,LB=?�XbNl;�FbNZ�*FHFb1 GIFbXbNI9<,	1=Gl,>[hNP.=Fe�	/2Xb,	;=9</21 M�/>NPTO9f�
/21�B�/ �	FbXbNI,	T � 5�KL9J1=XHF�NI.=9<GuA=TO,LB�?=XbNeX�/>1";�F�B=Fbi01�FHB�9J1�NPFHTOM�GU,2[*9<1jNIFHq	TI/2Y<Gu,��	FbT
FbY<FHM�FH1jNIGH�=NP.�FeXH/2Y<Xb?=Y�/VNP9<,21 TIFbk@?�9<TIFbG � �
� �n,	A�FbTP/>NI9<,	1�GH5
D .=F Xb,	1=GgNc/21jNPG�9J1"NI.=F�� 1=,2Nc/VNP9<,21�9<1�/2Y<Y NI.=FHGOF XH,	M�A=?�NP/>NP9J,	1=G /2TIF�TP/>NI.=FHTSY�/2TOq	F2�

/2;�,	?�Nu� ��� NP,Q��������5 W0,	T�NI.=FuA=TO,	;=Y<FbM GO9<�bFHGlGI.�,}�^1-9<14W 9<q	?=TOF���5�	 � /j�~�LX�/2YJXH?=Y</>NP9J,	1�,2[`NP.�F
TIFbGI9JB=?0/2YJG�9<GxNP.�FpXH,	M�A=?�NP/>NP9J,	10/2YJYJ) M�,	GgNnGO9<q	1=9fi0X�/>1aN�/21=B /2XHXb,	?=1jNPGn[m,	T*/2;�,	?�N������ ,2[hNP.�F
,��	FbTP/2YJY`F �LFHXH?LNP9<,21 NP9JM�F>5lw',��*Fb�	FbTH��dZY<?�NH�8�^9fNP.�XH,	M�A=?�NP/>NP9J,	10/2YhXb,	M�A�Y<F~�L9fNZ)Qka?0/2B=TI/>NP9JXS9J1
NP.�F:1a?=M ;�FbT ,2[�FbY<FbM�Fb1aNIGH�j;�FHXb,	M�FbGxM�,	TOF^/21=B�M�,	TIFnGO9<q	1�9Ji0XH/21jN�/>Nx.=9<q2.=FHT�A�TI,	;=YJFHM GI9<�bFHGb5
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	��� � � ���u9<G-/21�9<1=B=FbA�Fb1=B=Fb1aN�GIF~N
NP.=/>Ne9<Gu1=,2Ne/4GI?�;=GIF~N ,2[�/21j)�,2NI.=FHTU9<1�B=FHA�FH1=B�FH1jN GOFbNH5 C q	TI/2A=. ��9J1�q2FH1=FbTP/2Y��`.=/2GUM�/21j)
M�/V�L9<M�/2Yh9<1=B�FHA�FH1=B=Fb1jNuGIF~NPGH5udZ1�NP.=F6M�/V�L9<M ?=M 9<1=B�FHA�FH1=B=Fb1jNuGIF~NuA=TI,2;=Y<FbM��8��FS�n/21jNpNI,
i01=B / M�/}��9JM�/>Y�9<1=B�FHA�FH1=B=Fb1jN�GIF~N6�^9JNI."NP.�F Y�/2TOq	FHGgN 1a?=M ;�FbT ,2[n�2FHTgNP9<XbFHGb5�W]9<1�B=9<1=q4NP.�F
M�/V�L9<M6?=M 9J1=B=FbA�Fb1=B=FH1jN^GOFbNl.0/>Gl/2A=A=YJ9<XH/>NP9J,	1=Gx9<1 Xb,	M�M6?=1=9JX�/>NI9<,	1�NP.�FH,	Tg)	5�W0,	T*F ��/2M�A�Y<F2�
9J[hNI.=Fp�	FbTONI9<XHFbGlTIFbA=TIFbGIFH1jN'A�,2GIGI9J;=Y<F'XH,@B=Fp�*,	TIB=G^/>1=B4FHB=q	FbGlXH,	1�1=FHX~N'Xb,LB�F ��,2TIB=GlNP.=/>N^/2TOF
XHYJ,	GIF NI,�F�/2Xc. ,2NP.�FHT�/21=Bv.=Fb1=XHF-X�/>1 ;�FQXH,21�[m?=GIFbB��^9fNP. F�/>Xc.�,2NI.=FHTb��NI.=FH1vi01=B�9<1=q�NP.�F
Y�/>TIq	FbGON�GIFbN�,2[uXb,LB=F-��,2TIB=G�[m,2T�TOFHY<9</2;=YJFQXH,	M�M6?=1=9JX�/>NI9<,	1v9JG�NP.�F A=TO,	;=Y<FbM ,2[pi01�B=9<1=q�/
M�/V�L9<M�/2Y�9J1=B=FbA�Fb1=B=FH1jN'GIF~N:�^9fNP.4NP.=FUY</2TIq	FbGONl1a?=M ;�FbT:,>[]�	FbTONI9<XHFbGH5

D ,ei01�B�/UM�/}��9JM�/>Y�9<1�B=FHA�FH1=B�FH1jN�GOFbN�9<1�/Uq	TP/>A=.����	�*F'GgNc/2TgN��^9fNP.�/p�	FHTgNPF � � ,2[��
9<1 NI.=FuGIF~N�5 �"FU/2B=B4M�,2TIF �2FHTONI9<XbFHGlNP,6NI.=9<GlGOFbN��0GOFHYJFHXbNI9<1=q�/VNlF�/2Xc.-GONP/2q	FU/ �2FHTONIF~�4NI.0/>Nl9JG
1=,2N�/>BV|I/2XHFb1jN�NI,e/21j)�,2[�NP.=Fn�2FHTONI9<XbFHG*/2Y<TOF�/2B�) 9<16NI.=F^GIFbNH5 D .=9JG�A�TI,@XHFHB�?=TIFl�^9<YJY�?=YfNP9JM�/>NIFHYf)
A=TO,LB=?�XHFQ/-M�/V�L9JM�/2Y 9J1=B=FbA�Fb1=B=FH1jN�GOFbNH5 dZ1 ,	TOB=FHTeNP,�i=1=Bv/�M�/V�L9<M�/2Y 9<1�B=FHA�FH1=B�FH1jN�GIF~N
�^9JNI. NP.�FnY�/2TOq	FHGgN�1a?=M6;�FHT ,2[0�	FbTONI9<XHFbGH�	�*Fni01=B�/2YJYjNP.=FnM�/V�L9<M�/2Yj9J1=B=FHA�FH1�B=FH1jNxGIF~NPG�?�GI9<1�qu/
TIFbXH?=TOGI9f�	F^B=FHALNP.�i0TIGgNxGIF�/>TIXc.��^9JNP.�;=/2Xc�jNPTP/>Xc�@9J1=q ����� � 5 D ,UTIFbB=?=XbF:GOF�/2TOXc.�NI9<M�F2�	.�FH?=TO9<GONI9<XbG
/2TOFp?=GIFbB-NI,6A=TO?=1=FpNP.�FuGIF�/>TIXc.-GIA0/2XbF25 D .=Fu1a?=M6;�FHT�,2[`GI?=;=q2TP/2A=.�G:GOF�/2TOXc.=FHB�/>Nn/21j) Y<F~�	FbY
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<X>   vertex selected
{X,Y} maximum ind set constructed along this path

V,D    vertex and degree lists
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,2[ TOFHXb?=TIGO9<,	1 9JG B=F~NPFbTIM�9<1=FbB�[mTI,2M A�TI9<,2T'�a1=,��^Y<FbB=q	FS,	;�Nc/>9<1=FbB�[mTI,2M /�Y�/2TOq	FUB0/>Nc/>;0/2GIFS,2[
M�/V�L9<M6?=M 9<1=B�FHA�FH1=B=Fb1jN6GIF~NPGe[m,	?=1=B�[m,	Tu�2/>TI9<,2?=GUq	TP/2A�.=G />1=B"NI.=FH9JTeGOF�/2TOXc. A0/>NI.=GH5 D .=F
TIFbXH?=TOGI9J,	1 9<GUNPFbTIM�9<10/VNPFHB��^.=FH1 NI.=F�GO9<�bF�,2[nNI.=F�q2TP/2A=.�NP, ;�F�GIF�/>TIXc.=FbB 9JGeNI,L,�GIM�/2Y<Y�NI,
A=TO,LB=?�XHFp/>1�9<1�B=FHA�FH1=B�FH1jNnGOFbNnY</2TIq2FHT NP.0/>1�NP.�F M�/V�L9<M6?=M�9<1=B=FbA�Fb1=B=Fb1aN�GIF~N�[m,	?=1�B�GI,e[ /2TH5

s�,	1=1�FHXbNI9J�@9JNZ)�9<1L[m,	TIM�/>NP9J,	14[m,	T NP.�F �	FbTONP9JXHFbGu,2[ NP.=F�,2TI9<q29<10/2Yhq2TP/2A=.�9JG TOFHA=TOFHGIFb1jNPFHB
;j) />1�/2BV|I/2XbFH1=X~)&M�/>NPTO9f��5 D , XH,21=GIFbTO�	F�M�FHM�,	Tg)	�l1=, F �LA=Y<9JXH9JN�TIFbA=TIFbGIFb1aNP/>NP9J,	1�,2[uNP.�F
q	TI/2A=. 9JG'M�/29<1jNP/29<1=FbB 5ldZ1=GgNPF�/>B ��NP.�F XH,21=1=FHX~NP9f�L9fNZ)-9<1�[m,	TOM�/VNP9<,21-,>[�NP.=FS,	TI9Jq	9<1=/2Yhq	TP/>A=. 9JG
?=GOFHB6NP, GIF�/>TIXc.�NP.=TO,	?=q	.6/'�@9<TONI?0/2Yaq	TI/2A=. 5 D .=F��@9<TgNP?0/2Y@q	TI/2A=.69JG]TIFbA=TIFbGIFb1aNIFHB�;j)SNZ�*,uB0/>NP/
GONITI?=X~NP?=TOFHGb�*/6YJ9<GgNn,2[`/2YJY��2FHTgNP9<XbFHGl9J1�NP.=Fuq2TP/2A=. /21=B4/6Y<9JGON*,2[�NP.=Fb9<T*B=FHq	TOFHFbGH5 D .=FuB=FHq2TIFHFbG
,2[:NP.=FQ�2FHTONI9<XbFHG�9<1 NP.�F-q2TP/2A=. /2TOF4B=FbNIFHTIM�9<1�FHBv;j) TIF~[mFHTITO9<1=q�NI,�NI.=F-/2BV|I/2XbFH1=X~) M�/>NPTO9f�
,2[xNP.�F�,2TI9<q29<10/2Y�q	TI/2A=. 5 C Ne/21j)�q	9J�2FH1�GONP/2q	F>� ��F�GIFbY<FbXbNuNP.�F��2FHTgNPF~� �^9JNP.�NI.=F�M�9J1=9<M ?=M
B=Fbq	TIFbFu/21=BQ/>B=B 9JN�NP,eNP.=F 9<1=B=FbA�Fb1=B=Fb1aNnGIFbN�;�Fb9<1=qSXH,	1�GONPTO?=XbNIFHB 5 C 1�Fb� q	TP/>A=.�9JG*[m,	TOM�FbB
;j)6B=FbY<F~NP9<1�qpNP.=FlGOFHY<FbXbNIFHB��	FHTgNPF ��/21=B�/2YJY@�2FHTONI9<XbFHG�/2BV|I/2XbFH1jN NP,u9fN�[mTI,2MENI.=FlXH?=TOTIFb1aN�q	TI/2A=. 5
C 1=F~��Y<9JGONl,>[ �2FHTONI9<XbFHG^9<GlXb,	1=GONITI?=X~NPFbB�NP,�TOFHA=TOFHGOFH1jN NI.=9<Gnq2TP/2A=.�5 D .�FeYJ9<GgNn,2[`�	FbTONP9JXHFbG^[m,2T
NP.�F 1=F~� q2TP/2A=. 9<G:,	;�Nc/>9<1=FbB ;j) B�FHY<F~NP9J1=q�NI.=F GOFHY<FbXbNIFHB �	FbTONIF~��/>1=B�/2YJY �	FHTgNP9JXHFHGp/2BV|I/2XbFH1jN
NP,�9JN^9J1-NI.=FUXH?=TOTIFb1aN q	TP/>A=.-[mTO,	M NI.=FSXb?=TITOFH1jN'Y<9<GgN^,2[]�2FHTgNP9<XbFHGb5lrp1=XHFUNP.�FSYJ9<GON^,>[]�	FbTONI9<XHFbG
9<GUXb,	1=GONITI?=X~NPFbB�[m,	TUNP.=F�1=Fb� q	TP/2A�. �`NI.=F�Y<9<GgNe,2[nB=Fbq	TIFbFHGS,2[�NI.=F��2FHTgNP9<XbFHGS9<GUXH,	1�GONPTO?=XbNIFHB
;j)�?�GI9<1�q6NP.=Fu/>BV|I/2XHFb1=Xb)�M�/>NPTO9f��5 D .=Fp1�Fb� �	FHTgNPF �QY<9JGON�/21=B�NI.=FpB=Fbq	TIFbFuY<9JGON*TIFHA�TIFHGOFH1jNP9J1=q
NP.�F 1=F~��q2TP/2A=.�/2TIF'A0/2GOGIFHBQB�,}�^1�NP, NI.=F TOFHXH?�TIGI9f�	FpGOF�/2TOXc. [m?=1=X~NP9<,21 5 W]9Jq	?=TIF ��5
�eGO.=,��^Gl/
GP/>M�A=YJFUq	TP/2A�.��^9JNI.����6�	FbTONI9<XHFbGu/21=B W]9<q2?=TIF ��5���GO.=,��^G'NP.�F XH,2TITIFbGIA�,	1=B=9J1=q�GOF�/2TOXc. NPTOFHF>5
�x/2Xc. 1=,@B=F�,2[�NI.=F�GOF�/2TOXc.�NPTOFHF�XH,	TOTIFbGIA�,	1=B=G NI, /-Y<F~�	FHYx9J1�NI.=F�TOFHXH?�TIGI9f�	F�GIF�/>TIXc. 5-�x/2Xc.
A0/>NI.Q[mTI,	M NP.=FuTO,L,2N�NP,�/6Y<FH/>[`1=,LB�FeTOFHGO?=YJNIGl9<1 NP.�FuXH,	1=GgNPTO?=XbNI9<,	1-,2[ /2149<1=B�FHA�FH1=B=Fb1jN'GOFbNH5
W0,	T�FH/2Xc.4GIFH/2TIXc. �8W 9<q	?=TOF���5��6GI.�,}�^GlNI.=F �	FbTONIF~�4GOFHY<FbXbNIFHB�/21=B NP.�FpTIFbGI?=YfNP9<1�q6GI?=;�q	TP/2A�.4NI,
;�FeGOF�/2TOXc.=FHB�5

dZ1 NP.�F A0/2TI/2Y<YJFHY^9<M�A=YJFHM�FH1jNc/>NI9<,	1v,2[uNI.=F GOF�/2TOXc.�A=TI,@XHFbB=?=TIF ?=GI9J1=q (lK�_`�*NI.=F�/2B 

|I/2XbFH1=X~) M�/>NPTO9f��9<G TIFHA�Y<9<XH/>NPFbB />N6/2Y<Y�A=TI,@XHFbGIGO,	TIG�/21�B NP.=FQA=TO,LXbFHGOGI,	TOG�GI.0/2TOF�NP.�FQGIF�/>TIXc.
GIA=/2XHF>5 D .=F Xb,	M�A�?�Nc/>NI9<,	1�GO?=A�FbTIGgNPFHA�9<1j�	,	Yf�	FbG*FH/2Xc.�A=TO,LXbFHGOGI,	T*GIF�/>TIXc.=9J1=q6/UGI?=;�q	TP/2A�. 5 dZ1
NP.�FpXH,	M�M6?=1�9<X�/VNP9<,21�GO?=A�FHTIGgNPFbA �=NP.=F A=TI,@XHFbGIGI,2TIGnF ��Xc.=/21=q	Fu9J1�[m,	TIM�/>NI9<,	1�,	1 NI.=F M�/V�L9<M�/2Y
9<1�B=FHA�FH1=B�FH1jN6GOFbN [m,2?=1=B�GO,�[ /2Tb5 D .=9JGS9J1�[m,	TIM�/>NI9<,	1�9JGe?�GIFHB"NP, A�TI?=1=F�NP.�F�GIFH/2TIXc.�GIA0/2XbF
9<1�GI?=;=GOFHka?=Fb1aN XH,	M�A=?�NP/>NP9J,	1�GgNPFbA=GH5*W]9<q2?=TIF ��5�� GO.=,��^G:/6A=Y<,2N�,2[�NP.=F GIA�FHFHB�?=A=G^,	;�NP/29<1=FbB
�^9JNI.QNP.=Fe(lK�_�9<M�A=Y<FbM�Fb1aNP/>NP9J,	1 ,2[`NP.�Feq2TP/2A=.4GOF�/2TOXc. 5
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s�,	1=GO9<B=FbTe/4q2TP/2A=.��^9fNP. � �	FHTgNP9JXHFHGS/21=B�/QA=TO,	;0/2;=9JY<9fNZ) ,2[��-[m,2Tu/21j)�NZ��,4�	FbTONI9<XHFbG

NP, ;�F'XH,	1=1�FHXbNIFHB 5 D .=Fu/>BV|I/2XHFb1=Xb)�M�/>NPTO9f��9<G*TIFbA=Y<9JX�/>NIFHB /VNnF�/>Xc.QA=TI,@XHFbGIGI,2TH5 D , XH,	1=GOFHTg�	F
M�FHM�,	TO)2��NP.=F /2BV|I/2XbFH1=X~) M�/>NPTO9f�v9JG�TOFHA=TOFHGOFH1jNPFbB�/2G�;=9JN�A0/>NONPFbTI1=Gb5�d [�� 9<G�NP.=F-��,2TIB
GI9J�HFp,21�NP.=F .=,	GONnM�/2Xc.�9<1=F>�LNP.�FH1 NP.�FpGONI,	TP/2q2F TIFbka?=9<TOFHM�FH1jNPGn[m,	T�NP.=Fp/2BV|I/2XbFH1=X~)�M�/>NPTO9f��9JG
� � ��� 5 C N�F�/2Xc.�Y<F~�	FHY0,>[�NP.�F:TOFHXb?=TIGO9J�	F:GIFH/2TIXc.���/p�	FbTONIF~���^9JNI.�M�9J1=9<M6?�M B=Fbq	TIFbF^9<Gx/2B=B�FHB
NP,pNI.=Fl9<1�B=FHA�FH1=B�FH1jN�GIFbN*/21�B�/2Y<Y@�	FHTgNP9JXHFHG NI.0/>Nx/2TOF^/2BV|I/2XbFH1jN NP,u9fNx/2TOFlB=FHYJFbNPFbB�NP,p[m,	TOM NP.�F
�@9<TgNP?0/2Y�q	TP/>A=.-/>NnNP.�Fu1=F~�@N^Y<F~�	FbY 5 D .a?=GlNP.=Fu1a?=M ;�FbT:,>[`�2FHTgNP9<XbFHG^,2[�NP.�Fp�L9JTONI?0/2Y�q2TP/2A=. NI,
;�F:GOF�/2TOXc.=FHBQB�FHXHTOF�/2GOFHG*F~�LA�,21=FH1jNP9</2Y<Yf)�/>N*/UTP/>NIF',>[]�

�

�05�KL9<1=XbFlNP.=F'/2BV|I/2XbFH1=X~)�M�/>NITI9 �69JG
TIFbA=Y<9JX�/>NIFHB4/>NnF�/2Xc.4A=TO,LXbFHGIGO,	TH�0FH/2Xc.4A=TI,@XHFbGIGO,	TlX�/214Xb,	1=GONITI?=X~N^NP.=Fp�@9<TgNP?0/>Y�q	TI/2A=.4Y<,@X�/>Y<YJ)25
C N /�q	9f�	Fb1�YJFb�	FbY�,2[]NI.=FSTOFHXb?=TIGO9J�	FSGIFH/2TIXc. �Z�=NI.=FS1a?=M ;�FbT',2[ �	FbTONP9JXHFbG ,2[ NP.=FUGI?�;=q	TP/>A=. 9JG
/2A=A�TI,��L9<M�/>NPFbYJ) � � �

�

�@���m5 C YJY A=TO,LXbFHGIGO,	TIG:A=TO,LXbFHFHB4NP.�TI,	?=q2.-NI.=FUGIF�/>TIXc. GOA0/2XbFS?=1jNI9<Y NP.�F
1a?=M6;�FHT�,2[L�	FHTgNP9JXHFHG`,2[LNP.=FxGI?�;=q	TP/>A=.SNI,';�FxGIF�/>TIXc.=FbB69<G�;�FHY<,�� /^A�TIFHB�FbNPFbTIM�9<1=FbBSNI.=TIFbGI.=,	YJB
�l5 (�FHYJ,}� NP.=9JG�YJFb�	FbY �nFH/2Xc. GO?=;=q	TI/2A=. 9JG�GOF�/2TOXc.=FHB�;j) ,	1=F�,2[ NI.=F A=TO,LXbFHGOGI,	TOGQ/21=B&/2Y<Y
A=TO,LXbFHGIGO,	TIG*F~�LXc.0/21�q	Fp9<1L[m,	TIM�/>NP9J,	1�,	1�NP.=F:GI9J�HF:,2[ NP.�F'M�/V�L9<M6?�M 9<1=B�FHA�FH1=B=Fb1jNnGIF~N�[m,	?�1=B
GI,'[ /2T]/>1=B 9fNPG`GIF�/>TIXc.�A0/>NI. 5 K@9<1=XbF�NI.=F�GO9<�HF*,2[0M�/V�L9<M6?�M�9<1=B�FHA�FH1=B=Fb1jN GIF~N /21=BSNP.=F*GIF�/>TIXc.
A0/>NI.49<Gl?=GO?0/2Y<Yf)��2FHTg)4GIM�/2Y<Y��@NI.=FUXH,	GgN^,2[]Xb,	M�M6?=1=9JX�/>NI9<1=q NI.=FHGOFUB0/>Nc/�XH/21�;�FuXH,21=GI9JB=FHTOFHB
NP,';�F*XH,	1�GONc/>1aNH5 D .a?=G]NI.=F�Xb,	M�M ?=1=9<XH/>NP9J,	1UTIFbk@?�9<TIFbM�Fb1jNPG�,2[�NP.=F*q	TP/2A�. GIFH/2TIXc.�/>Y<q	,	TO9JNI.=M
/2TOFlk@?�9JNPFlYJ,��U5 w',��*Fb�	FbTH�@GI9J1=XHFlNP.�F'/>BV|I/2XHFb1=Xb)6M�/>NITI9 �69J1�[m,	TIM�/>NI9<,	1S9<G TIFbA=Y<9JX�/>NIFHB�/>NxFH/2Xc.
A=TO,LXbFHGIGO,	TH�0NI.=9<G:/2YJq	,	TI9fNP.=M B=,@FHG^1=,2N:GOX�/2YJF25 C 1-9<M�A=TI,��	FbB�q2TP/2A=.-GIFH/2TIXc. /2Y<q2,	TI9fNP.=M NP.0/VN
A0/2TgNP9fNP9<,21=G*NI.=Fe/2BV|I/2XbFH1=X~)QM�/VNPTI9 �Q/>M�,	1�q6NP.=FuA=TO,LXbFHGOGI,	TOG'9JGlA=TIFbGIFH1jNIFHB 9J1-KLFHX~NP9J,	1 �L5�	�5J�	5
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9<A=/>NP9J1=q�A�TI,@XHFHGOGIFbG�/2TIF�/2TITI/21=q	FbB 9<1�/ Y<,	q29<X�/>Y TI9<1�q�NP,2A�,	YJ,	q2)�/21�B�[m,	Y<YJ,�� / A=TO,2NP,@XH,2YxNI,
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,2[*TIFbA=Y<9JX�/>NI9<1=q NI.=F�XH,	M�A=?�NP/>NP9J,	1�GONP/>NPF�X�/>1";�F�TIFHB�?=XHFbB�9<1�GO,	M�F�XH/2GIFbG ;j)�9J1=XHTOFHM�FH1jNc/2Y
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GONIFHA=G:9<Glq29J�	Fb1�;j)
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KL9J1=XHF�NP.�F�XH,	GgNS,>[�B0/VNc/QTIFbA=Y<9JX�/>NI9<,	1�F ��XbFHFbB=GSNI.=F�XH,	M�A=?�NP/>NP9J,	1 NP9JM�F>� NP.=F�GOXc.=FHM�F
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�^9<YJYL1�,2N ;�FnGIXH/2Y�/2;�Y<F*[m,2T�B0/>NP/ TIFbA=Y<9JX�/>NI9<,	1SB=,	M�9<10/21jN�/2A=A=YJ9<X�/VNP9<,21=G`[m,2T /21���NP.=FbTI1=F~Nx;0/2GOFHB
XH,2M�M6?�1=9<XH/>NP9J,	1"M�FHB�9<?=M-5 w:,���F~�	FHTb�x9J[lNP.�F�XH,2M�M6?�1=9<XH/>NP9J,	1"M�FHB�9<?=M GIXH/2Y<FbG �^9JNI.�NP.�F
1a?=M6;�FHT�,2[uA=TO,LXbFHGOGI,	TOG�?=GOFHB � [m,	T�F ��/2M�A�Y<F2���^9JNI.&XH,21=1=FHX~NP9J,	1=G�;�FbNZ�*FHFb1�Fb�2FHTO) A0/>9<T�,2[
A=TO,LXbFHGIGO,	TIGP�~��NP.=Fb1 B0/>NP/�TOFHA=YJ9<X�/VNP9<,21QX�/21�;�FeB=,	1=FS9<1-A0/2TI/2Y<YJFHY ;j)�/2Y<Y�NP.=FSA=TI,@XHFbGIGI,2TIGp/>1=B
NP.�9<GlGIXc.�FHM�Fe�^9JY<Y�;�FUGIXH/2Y�/2;�Y<FU/2G^Y<,21=q�/2G � ������ � 0 � � �}� 5

����� � �
� � � � �
dZ1SNI.=9<G`Xc.0/2ALNPFHT`��F*/210/>YJ)@�HFbB NP.=Fxi01=9JGI.=9J1=q^NP9<M�F ,2[8/^A0/2TI/2Y<YJFHY	Xb,	M�A=?�Nc/VNP9<,21SF ��FbXH?�N 


9<1�q�,	1�/�1=FbNZ�*,	TI��,2[ NPTI/21=GO9<FH1jN A=TI,@XHFbGIGI,2TIGH5��"F6/>Y<GI, /210/2Yf)L�bFHB NI.=F A�TI,	q	TI/2M F~�LFHXb?�NP9J,	1
NP9JM�F:?=1=B�FHT*�>/2TO9<,	?�Gn/2A=A�TI,j/2Xc.�FHGn9J1=XHYJ?=B=9<1�qeNI.=Fu/2B0/>A�NP9f�	F TOFHA=YJ9<XH/>NP9J,	1�GIXc.=FbM�F>5*(�/2GIFbBQ,	1
NP.�F�/21=/2YJ)@GI9JGH����F�XHY</2GIGO9Ji0FbB�A0/2TI/2Y<YJFHY Xb,	M�A�?�Nc/>NI9<,	1�Ge9J1jNP,4NZ��,�X�/>NIFHq	,	TO9<FbGH� Xb,	M�A=?�Nc/VNP9<,21
B=,	M�9<1=/21jN�/21=B TIFHA�Y<9<XH/>NP9J,	1 B=,2M�9J10/21jN�5�s�,	M�A=?�NP/>NP9J,	1 B=,	M�9<10/>1aN�/>A=A=Y<9JX�/>NI9<,	1�G6X�/21 ;�F
F~�LFbXH?�NIFHB�,21�1�,	1=B=FbB=9<XH/>NPFbB��*,	TI�aGgNc/>NI9<,	1=Gp�^9fNP.=,2?�NUY<,	GOGu,2[�F
��XH9JFH1=X~)	5�s�Y�/>GIGI9fi0X�/VNP9<,21 ,2[
/ A0/>TP/2YJY<FHY0Xb,	M�A=?�Nc/VNP9<,21�9J1aNI, NP.�FHGIF X�/>NIFHq	,	TO9<FbG�B=FbA�Fb1=B=Gn1=,>Nn,	1=Yf)�,	1�NI.=FpXc.0/2TI/2XbNIFHTO9<GONI9<XbG
,2[�NP.=F�A=/2TP/2YJY<FbY Xb,	M�A�?�Nc/>NI9<,	1�� ;=?�Ne/2YJGI,Q,	1�NI.=F�A=TI,	A�FHTgNP9JFHGp,2[�NP.�F�XH,	M�M6?=1=9JX�/>NI9<,	1 1=FbN 

�*,	TI�85 D ,�/2Xc.=9<F~�	FeF
��XH9JFH1jN'XH,	M�A=?�NP/>NP9J,	1Q,2[ /6�^9JB=Fu�2/>TI9<F~NZ)Q,2[]A0/2TP/>Y<Y<FbY /2A�A=Y<9JX�/>NI9<,	1=G�,	1
1=,	1�B=FHB=9JX�/>NIFHB6�*,	TI�aGgNc/>NI9<,	1=G]TIFHka?=9JTIFbG /p1=FbNZ�*,	TO�S�^9JNI.6Y<,��vY</>NPFb1=Xb)S/21=B�.�9<q	.6;=/21=B��^9JB�NP. 5
D .=9JGp9<Gu/>Y<GI,�NP.=F6TOFHka?=9JTIFHM�FH1jNp[m,2TpF
��XH9JFH1jNuA0/>TP/2YJY<FHY`XH,2M�A=?LNc/>NI9<,	1=G:,	1�B=FbB=9<XH/>NPFbB���,	TO��

GONP/>NP9J,	1=Gb5 D .=FbTIF~[m,	TIF>��;j)49J1a�2FHGgNP9<1�q�M�,	TIFU9J14NI.=Fe1=FbNZ�*,	TI�QXb,	1=1=FbXbNI9<1=q�NP.=Fu�*,	TI�aGONP/>NP9J,	1=Gb�
�*F6X�/21 /2Xc.=9<F~�	F�F���Xb9<Fb1aN A0/2TI/2Y<YJFHY�XH,	M�A=?�NP/>NP9J,	1-,	1 1=,	1�B=FHB=9JX�/>NIFHB�/2G:��FbY<Y /2GpB=FbB=9<XH/>NPFbB
�*,	TI�aGONP/>NP9J,	1=Gb5
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dZ1�NI.=9<GSXc.0/2A�NIFHTH���*F B=9JGIXb?=GIG NI.=F />B0/2A�NI9J�	F�TIFbA=Y<9JX�/>NI9<,	1�GIXc.=FbM�F��^9JNP.�9<1"NI.=F�[mTI/2M�Fb�*,	TI�
,2[uNI.=F�(�?=YJ��
gK@)@1=Xc.=TO,	1=,	?�G4_]/2TI/2Y<YJFHY^M�,@B=FbY%��������5 �"F B=FbGIXHTO9<;�F NP.=F�A=TI,>NP,@XH,	Y:?=GIFbB�;a)
NP.�F A=TO,LXbFHGIGOFHGuA0/>TONP9JXH9JA0/>NP9J1=q�9<1-NP.=F (lK�_�XH,	M�A=?�NP/>NP9J,	1-[m,2T'TOFHA=YJ9<X�/VNP9<,21�,2[�B0/>Nc/�/21=B�[m,2T
TIFbXH,��	FbTI9J1=q�NP.�F�[ /29JY<FHB XH,2M�A=?LNc/>NI9<,	1=Gb5 �"F /2YJGI,�B�FHGIXbTI9J;�F-NP.=F�/2Y<q2,	TI9fNP.=M ?�GIFHB&;a) NP.�F
A0/2TgNP9JXH9<A=/>NP9J1=q6A=TO,LXbFHGIGOFHGb5
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C 14,��	FbTO�@9<F~��,2[`NP.=FU/>B0/2A�NI9J�	FUTOFHA=YJ9<X�/VNP9<,21 GIXc.=FbM�FU9JGlq	9J�2FH149<1 NI.=FUA=TIF~�L9J,	?=G^Xc.0/2A 


NPFbTH5 C G*F ��A�Y�/29J1=FHB�9<1�KLFHX~NP9<,21 	=5����aNP.=F'/2B0/2ALNP9J�2F TOFHA=YJ9<X�/VNP9<,21�GIXc.=FbM�FpTOFHYJ9<FHGx,	1�F~�LFHXb?�NP9J1=q
� TOFHA=YJ9<XH/>NP9J1=qa��NI.=FlXH,2M�A=?LNc/>NI9<,	1=G],2[ / [ />9<Y<FbB6A=TO,LXbFHGIG�,	1�/21=,>NP.=FbT A0/2TONI9<Xb9<A0/>NI9<1=q'A=TI,@XHFbGIGO,	T
NP,6/2Y<YJ,}��NP.=F'A0/2TI/2Y<YJFHY8XH,	M�A=?�NP/>NP9J,	1�NP,6A=TO,LXbFHFbB 5x7',2NIF'NI.0/>Nn9J1 / Gg)@1=Xc.=TI,21=,	?=GlXb,	M�A�?�Nc/ 

NP9J,	1 �@NP.=FuXb,	M�A�?�Nc/>NI9<,	1QGgNc/>NIFHGl,2[`NP.�FuA0/2TONI9<Xb9<A0/>NI9<1=qSA=TI,@XHFbGIGOFHG'/2TIFuXb,	1=GI9JGONIFH1jN^�^9JNP.QFH/2Xc.
,2NI.=FHT'/>N:NP.=FeA�,29<1jN:,2[�Gg)L1�Xc.=TI,	1�9<��/VNP9<,21 /21=B-NP.=FbTIF~[m,	TIF>��;j)-GONP/2TONI9<1=q��^9JNI.-NI.=F GgNc/>NIFS,2[�/
[ /29JY<FHBQA�TI,@XHFHGOG /VN:NI.=FUM�,2GON:TIFbXHFH1jN'GO)@1=Xc.=TO,	1=9J��/>NI9<,	1-A�,29<1jN:/21=B-F~�LFHXb?�NP9J1=q�9fNPGlXb,	M�A�?�Nc/ 

NP9J,	1=Gb�8�*F XH/21 TOFHXbTIF�/VNPFUNP.=FSGONc/VNPFe,2[]NI.=FS[ /29JY<FbB-A�TI,@XHFHGOGp/21�B F~�LFbXH?�NIF69JNIG:Xb,	M�A=?�Nc/VNP9<,21=GH5
D .=9JG*/>Y<Y<,��^G�NI.=F'A=/2TP/2YJY<FbY�XH,2M�A=?LNc/>NI9<,	1�NP,eA=TO,LXbFHFHB�9<1�GIA�9JNPF^,2[�NP.=F^[ /29JY<?=TOFn,2[ GO,	M�F:,>[�NP.�F
A0/2TgNP9JXH9<A=/>NP9J1=q A=TO,LXbFHGOGIFHGb5 D .=9<Gx/2A�A=TI,j/>Xc.�NP/2�2FbGx9<1jNP,e/2XbXH,	?=1jN NI.=F^10/>NP?�TIFl,2[8NP.�F:Xb,	M�A=?�N 

9<1�q-Fb1j�L9JTI,	1�M�Fb1aNe9J1"7 r���Gb� 9J1��^.�9<Xc."NI.=F�M�/>Xc.=9<1=F�X~)@XHY<FbG />TIF�TIFbY�/>NI9J�	FbYJ) 9<1=F ��A�FH1�GI9J�2F
GI9J1=XHF���F�/>TIF M�/29J1=YJ) ?�GI9<1�q 9<B=YJF4M�/2Xc.�9<1=F�Xb)@XHYJFHGH5�\:FbA=Y<9JX�/>NI9<1=q�NP.=F�XH,	M�A=?�NP/>NP9J,	1=G�,2[
[ /29JY<FHB�A=TO,LXbFHGOGIFHG 9<GUM�/>B=F�A�,	GOGI9<;�Y<F�;j)"FH/2q	FbTIYJ) GP/��@9<1=q-NP.=F * � 
 � � � � � � � � ��� � � � � � � �O�p,2[
F�/>Xc.�A=TO,LXbFHGOG',	1�/�A�FbFHT^A=TO,LXbFHGIG'/>NlNI.=FU;�Fbq	9<1=1�9<1=q�,2[`NP.�FeXb,	M�A=?�Nc/VNP9<,21QGONPFbA 5

dZ1 ,	?�Tn/2A=A�TI,j/2Xc.�NP.=F'XH,	M�A=?�NP/>NP9J,	1�GgNc/>NIF 9JG�F�/>q	FHTOYJ)�TIFbA=Y<9JX�/>NIFHB�/21=B�NI.=F Xb,	M�A�?�Nc/ 

NP9J,	1=G�/2TOF'TOFHA=YJ9<X�/VNPFHB�,	1=Yf)�/2G�1=FHFbB=FHBQ;j)�NP.=F^[ /29JY<?=TOFl,2[h,	1=F:,	TxM�,	TIF:,2[�NI.=F A=/2TONI9<XH9JA0/>NI9<1=q
A=TO,LXbFHGIGOFHGb5nrp?=T�/2A=A=TO,j/2Xc. XH/21 NP.=FbTIF~[m,	TIF';�FpXc.=/2TP/2X~NPFbTI9<�bFHB4/2G ��� �	��
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D .=F^/2B=/2A�NP9f�	FnTOFHA=YJ9<XH/>NP9J,	1 GOXc.=FHM�F:/2G�B=FbGIXHTO9<;�FHB�9<1SNP.=Fn[m,	YJY<,��^9<1�q'GOFHXbNI9<,	1�Gx/2GIGO?=M�FbG

NP.=/>Nu,	1=F ,2[ NP.=F A=TI,@XHFbGIGIFbGU9<Gp,	1 / .=,	GONp,}�^1�FHB�;j) NP.�F6?=GIFbTU/21=B�.=Fb1=XHF6NI.=9<G'A=TI,@XHFbGIGu9JG
9<M�M6?=1�FnNP,UNPTP/>1=GI9JFH1jNx[ /29<YJ?=TIFbGH5��"F^TIF~[mFHTxNP,UNP.=9JG�TOFHYJ9�/2;=YJFnA=TO,LXbFHGIG*/2GxNP.=F 
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D .=FuM�/2GONIFHT*A=TI,@XHFbGIGlXH,@,	TOB=9<10/VNPFHG�TIFHXb,��	FHTg) [mTI,2M NITP/21�GI9<Fb1jNn[ /29<YJ?=TIFbG*�^9fNP.=,	?LNnTIFbA=Y<9JX�/>NI9<1=q
[m,	T^/21j)Q,>[ NI.=Fu[ /29<YJFHB A=TO,LXbFHGOGIFHGb5�d N^GO.=,	?=YJB-;�FU1=,2NIFHB4NP.0/>NlNI.=Fe/2GIGO?=M�A�NP9J,	1Q,2[ F~�L9<GgNPFH1�XHF
,2[x/�TIFHYJ9�/2;�Y<FUA=TI,@XHFbGIGp9JG'1�,2Np1=FbXHFbGIGP/>TO) [m,2T'NP.�F XH,2TITIFbXbNI1=FHGOGu,2[ NP.=FSA=TI,>NP,@XH,	Y�5 �:GI9J1=q�NP.�F
GONP/21=B0/>TIB�NPFHXc.�1=9<ka?=FbGS[mTI,2M B=9<GgNPTO9<;=?�NIFHB�/2YJq	,	TI9fNP.=M�GH��GO)@1=Xc.=TO,	1=9<�H/>NP9J,	1�X�/21�;�F�/2Xc.=9JFb�2FHB
,��	FbTnNP.=Fp�@9<TgNP?0/>Y�TO9<1=q6TOFHqj/>TIB=YJFHGIGl,>[hNPTP/>1=GI9JFH1jNn[ /29JY<?=TOFHGH5�w',���F~�	FbTH�0NP.=F M�/2GgNPFbTnA=TI,@XHFbGIGl9JG
/ Xb,	1j�	FH1�9<FH1jN GO,	Y<?LNP9<,21S[m,	T / M�/}|O,	TI9fNZ)U,2[8/2A�A=Y<9JX�/>NI9<,	1=Gb�>GO, �*Fn?=GIFbB�9JN 9<1 NI.=9<G`A=TO,2NP,2NZ)@A=9JX�/2Y
9<M�A=YJFHM�FH1jNc/>NI9<,	1�,2[`NP.=FeGO)@GONIFHM-5

W0,	T�NI.=F�A=TI,2NI,2NZ)@A=9<XH/2YpGg)LGgNPFbM 9<M�A=Y<FbM�Fb1aNIFHB �^�*F"/>GIGI?�M�F�NP.=/>N4GI?=A�FHTOGONIFHA=G4NP.0/VN
M�/2�2Fu?=GOFS,>[ TOFHA=YJ9<XH/>NP9J,	1 XH,21aNP/29<14Xb,	M�A�?�Nc/>NI9<,	1Q,21=YJ)25 D .=9<Gl9JGl1=,2N^,��	FbTIYJ) TIFHGgNPTO9<XbNI9J�2Fu;�F 

X�/>?=GIF>�h9<1 NI.=F�(lK�_�M�,@B=FbY ��B0/>Nc/ Xb,	M�M6?=1=9JX�/>NIFHB 9J1�/ GI?=A�FHTOGONIFHA"/2TIFSq	?0/2TI/21jNPFHFbB�NP,Q;�F
TIFbXHFb9J�	FbB />NuNI.=F�B=FbGONP9J10/>NI9<,	1�A=TO,LXbFHGIGU,	1�YJ) ;j) NI.=F�FH1=B�,2[�NP.=F�GO?=A�FHTIGgNPFbA /21=B�X�/>1�,21=YJ)
;�F ?=GOFHB 9J1�NP.�F 1=F �LN GI?=A�FHTOGONIFHA 5 w'FH1�XHF6/�GI?=A�FHTOGONPFbA�9<1j�	,2YJ�@9<1=q�;�,2NP.�XH,	M�A=?�NP/>NP9J,	1 />1=B
XH,2M�M6?�1=9<XH/>NP9J,	1 XH/21�/2YJ��/�)LGu;�F6GOA=Y<9fNp9<1jNI,4/ XH,	M�A=?�NP/>NP9J,	1 GI?�A�FbTIGONIFHA"/21=B�/ XH,2M�M6?�1=9 

X�/VNP9<,21 GI?=A�FHTOGONIFHA 5 D .=9JGu/2GOGI?=M�A�NP9J,	1 q	TOF�/>NIYJ)-GI9JM�A�Y<9Ji=FHGlNP.=F B=FHGO9<q	1�,2[ NI.=F6A=TO,2NP,@XH,2Y�[m,2T
NP.�F�TIFHXb,��	FHTg)�,2[x[ /29<YJFHB A=TO,LXbFHGOGIFHGb5�W8?�TONP.�FHTH�hNI.=F�A=TI,>NP,@XH,	Y />GIGI?�M�FbGS/ TOFHYJ9�/2;=YJF 1=F~NZ��,2TI�8�
GI,�/�M�FbGIGI/2q	FuNP.0/VN^9<G^GIFb1aN:;j)-/�A=TI,@XHFbGIG^�^9<YJY /2Yf�n/�)@G^;�FUTIFbXHFb9J�	FbB />NlNI.=FUB=FHGgNP9J10/>NP9J,	1 5
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D .=F6A=/2TONI9<XH9JA0/>NI9<1=q�A=TO,LXbFHGIGOFHGp,>NP.=FbT'NP.=/21 NP.�F M�/2GONIFHT:A=TI,@XHFbGIGu/2TOF ,	TOqj/21=9J�HFbB 9<1jNI,

/"YJ,	q	9JX�/2Y*TI9<1�q�NI,	A�,2Y<,	q2)�9<1v�^.=9<Xc.&F�/2Xc.�A=TI,@XHFbGIG�.=/2G�/�A=TIFbB=FHXbFHGOGI,	TQ/>1=B /�GI?=XbXHFbGIGI,2TH5
\^FHX�/>Y<Y�NI.0/>N^9<1Q,2?=T^M�,@B=FHY�;0/2GOFHB ,21�(nK�_ �0Xb,	M�A�?�Nc/>NI9<,	1�XH,	1=GO9<GgNPG:,2[ /�GOFHka?=Fb1=XHFS,2[]Gg)@1 

Xc.=TO,	1=9<�bFHB�Xb,	M�A�?�Nc/>NI9<,	1 /21=B6Xb,	M�M6?=1=9JX�/>NI9<,	1eGI?=A�FHTOGONIFHA=Gb5�dZ16/ XH,	M�A=?�NP/>NP9J,	1 GO?=A�FHTIGgNPFbA �
F�/>Xc. A=TI,@XHFbGIG'9<14NP.=FeTI9J1=q�XH,	M�M6?=1=9JX�/>NIFHG^9JNIG'Xb,	M�A=?�Nc/VNP9<,21-GgNc/>NIF2� � �nNP,�,	1=Fe,	T^M�,2TIFU,2[
9JNIGUGI?=XbXHFHGOGI,	TOGH� XH/2Y<YJFHB ! �	*���� � � 
 � *�� � � � �~��;�Fb[m,	TOF�GgNc/2TgNP9<1�q�9fNPGU,��^1�XH,2M�A=?LNc/>NI9<,	1 5��x/2Xc.
A=TO,LXbFHGIG'/2YJGI,�TIFbXHFb9J�	FbG'NI.=FUXH,	M�A=?�NP/>NP9J,	1QGONP/>NPFu[mTI,2M ,	1=FU,	TlM�,	TOFu,2[]9fNPGlA=TOFHB=FbXHFbGIGI,2TIGH5
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��.=Fb1 /QA=TI,@XHFbGIGei01=9<GO.=FHGu�^9fNP.�9JNPGuXb,	M�A=?�Nc/VNP9<,21 �h9JNUGOFH1=B=GS/4M�FbGIGP/>q	F�9<1=B=9JX�/>NI9<1=q
GI?�XHXHFbGIGg[m?=Y*Xb,	M�A=Y<F~NP9<,21 NP,4F�/>Xc.�,2[�9JNIGu;0/2Xc�a?=A"A=TI,@XHFbGIGIFbGH5 D .=F�A=TI,@XHFbGIGuNP.�FH1�Xc.=FHXc�aGSNI,
GIFbF�9f[�9fNU.0/2GUTIFbXHFb9J�	FbB /4M�FbGIGI/2q	F�,2[nXb,	M�A=Y<F~NP9<,21 [mTI,	M F�/2Xc.",2[n9fNPGuA=TOFHB=FbXHFHGOGI,	TOG �^.=,	GOF
XH,2M�A=?LNc/>NI9<,	1-GONP/>NPFS9<G^TIFbA=Y<9JX�/>NIFHB /VN'NI.=9<G:A=TI,@XHFbGIGb5 7:,2N TOFHXbFH9J�@9J1=q /�M�FbGIGP/>q	F 9J1 /�GO.=,	TgN
NP9JM�Fb,	?�N A�FbTI9<,@B 9JG69<1jNPFbTIA=TOFbNIFHB /2G6NP.�F�[ /29<YJ?=TIF�,2[^NP.=F�A=TIFbB=FHXbFHGIGO,	TH5 D .�FQA=TI,@XHFbGIG6NP.�FH1
XHTOF�/>NIFHG61�Fb� A=TI,@XHFbGIGIFbG 
u,	1�F�[m,	TSF�/2Xc. ,2[lNI.=F�[ /29JY<FbB�A=TOFHB=FbXHFHGOGI,	TOGH5 D .=F Xb,	M�A=?�Nc/VNP9<,21
GONP/>NPF ,2[�F�/2Xc.41=F~� A=TI,@XHFbGIGl9<G*TIFbGONP,2TIFHBQNI, NP.0/VNl,2[hNP.�FpXH,	TOTIFbGIA�,	1=B=9J1=q6[ /29<YJFHB�A=TIFbB=FHXbFHGIGO,	T
/>NeNP.=F�;�Fbq	9<1�1=9<1=q-,2[nNI.=F�Xb,	M�A=?�Nc/VNP9<,21"GgNPFHA�5 D , B=, NI.0/>NH� NP.�F�TIFbGONI,	TI9J1=q A=TO,LXbFHGOG ?=GOFHG
NP.�F�Xb,	M�A=?�Nc/VNP9<,21�GONc/VNPF�TIFbXHFb9J�	FbB"[mTO,	M NI.0/>NUA=TOFHB=FbXHFHGOGI,	Tb5 D .=F�A=TO,LXbFHGOGeNI.=FH1�A�FbTO[m,	TOM�G
GO)@1=Xc.�TI,	1=9J��/>NI9<,	1�[m,	T�9JNPGOFHYf[z5��x/2Xc. ,2[�NP.=F'1=Fb�^Yf)�XHTIFH/>NPFbB�A=TO,LXbFHGOGIFHGlA�FHTg[m,	TIM�G NP.=F'XH,	M�A=? 

Nc/VNP9<,21=Gn,	1Q;�FH.0/>YJ[`,2[ / [ /29<YJFHB A�TIFHB�FHXHFbGIGO,	T:/21=B4A�FbTO[m,	TOM�G�GO)@1=Xc.=TO,	1=9<�H/>NP9J,	14,	1Q9JNIGn;�FH.0/2Yf[
NP,�Xb,	M�A�Y<FbNIFpNP.=FUXb,	M�A�?�Nc/>NI9<,	1QGgNPFbA 5
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C G�F~�LA=Y�/>9<1=FbB�/2;�,}�2F2�^XH,2M�A=?LNc/>NI9<,	1=G�,2[uNI.=F [ /29JY<FHB A=TO,LXbFHGIGOFHG4/2TOF TIFbA=Y<9JX�/>NIFHB�;a)

GI?�TO�@9J�@9<1�q�A=TO,LXbFHGOGIFHG:�^.=9<Xc.�XHTOF�/>NIFS1=F~��A=TO,LXbFHGIGOFHG:[m,	TlNP.=9JG:A�?=TIA�,	GIF>5�dZ1�q	FH1=FbTP/2Y��0GI?=Xc. /
1=F~�^YJ)SXHTIFH/>NPFbB�A=TI,@XHFbGIG />GIGI?�M�FbG]NP.=F�9<B=Fb1aNI9JNZ)e,2[=NI.=FnXb,	TITOFHGIA�,	1=B�9<1=qpA�TIFHB�FHXHFbGIGO,	Tx/21=B�XH/21
XH,21aNI9<1a?=F�A0/2TgNP9<Xb9<A0/VNP9<1�ql9<1UNP.=F�A0/2TI/2Y<YJFHY	Xb,	M�A�?�Nc/>NI9<,	1e/2G /^Y<FHq29JNP9JM�/VNPF�M�FHM6;�FHTb5]w:,���F~�	FHTb�
[m,	T NP.�F'GI/2�2F:,2[ ;�FbNONPFbT*A�FHTg[m,	TIM�/21=XbF2�jNP.=9JGxTIFH1�Fb�*FHBQA=TO,LXbFHGIG�9<GxM�9<q	TI/>NPFbB�NP,S/e1=F~��.=,	GgN�9f[
,	1=F�9<G /��>/29<Y</2;=YJF25 ��F�?=GIF^/pXc.=FbXc�aA�,	9J1jNx;0/2GIFbB�M�9Jq	TP/>NI9<,	1eGIXc.�FHM�FnNP,uM�9<q	TI/>NPFxNP.=FlA�TI,@XHFHGOG
NP,�NI.=FU1=Fb��.�,	GON:M�/2Xc.=9<1�F25 D .=FUM�9<q	TI/>NP9J,	1 GIXc.�FHM�Fe9JGlF~�LA=Y</29<1=FbB�9J14Xc.0/2A�NIFHT���5
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\^FHA=YJ9<X�/VNP9<,21�,2[�Xb,	M�A�?�Nc/>NI9<,	1�G�9<G�M�/2B�F A�,	GIGO9<;=YJF ;j) FH/2q	FHT�TIFHA�Y<9<XH/>NP9J,	1�,>[`NI.=FpXb,	M 


A=?�NP/>NP9J,	1 GgNc/>NIF ,2[�/ Xb,	M�A�,	1=Fb1jNpA=TO,LXbFHGIGu,21 ,	1=F6,2T M�,	TIFSA�FbFHTpA=TO,LXbFHGOGIFHGe/2G'F~�LA=Y</29<1=FbB
/2;�,��	F25�\:FbX�/2YJY@[mTO,	M K@FHXbNI9<,	1 	=5
� NI.0/>N NP.=Fl1a?=M6;�FHT],2[8GI?=XbXHFbGIGI,2TIG�,	1 �^.=9JXc.�NI.=FnXb,	M�A�?�Nc/ 

NP9J,	1 GgNc/>NIFu,2[ /6XH,	M�A�,21=FH1jN^A=TO,LXbFHGIG^9JGnTIFbA=Y<9JX�/>NIFHB 9JGnTIF~[mFHTITOFHBQNP,�/2G*NP.=FuTOFHA=YJ9<X�/VNP9<,21�Y<F~�	FbY
� �U� 5�d Nx9<G�/2Y<GO,UNI.=Fl1a?=M6;�FHTx,2[�A=TIFbB=FHXbFHGOGI,	TOG�[mTO,	M �^.=9JXc.�/uA=TO,LXbFHGOGx�^9JY<YLTIFHXbFH9f�	FlNP.=F^Xb,	M 

A=?�NP/>NP9J,	1�GONP/>NPF>5 C A=TI,@XHFbGIGxX�/>1�NI.=FHTOFb[m,	TOF:/2XbN�/2G�/p;0/>Xc�@?�A�NP,e/21j)�,>[�NI.=F � A�TIFHB�FHXHFbGIGO,	TIG
[mTI,2M �^.�9<Xc. 9fN TOFHXHFb9J�2FHG NI.=F6XH,2M�A=?LNc/>NI9<,	1-GONP/>NPF>5 d Np9JG'FH/2GO)-NP,�GIFbF NP.0/VN NP.�F TIFbA=Y<9JX�/>NI9<,	1
Y<F~�	FbYlB=Fbi01�FHG�NP.=F4M�/V�L9<M6?=M 1a?=M6;�FHT�,2[ /2BV|I/>XHFH1jN�A=TO,LXbFHGIG�[ /29JY<?=TOFHG � /2XHXb,	TIB=9J1=q�NP,�NP.�F
,	TOB=FHTO9<1=q�,2[`NP.�FeA�TI,@XHFHGOGIFbG'9J14NI.=FuY<,2q	9<XH/2Y�TO9<1=q�NI,	A�,2Y<,	q2)�� NP.0/>NlNI.=FUGO)@GONIFHM XH/21-NI,	Y<FbTP/>NIF25
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KL9JM6?=YJNP/21=Fb,	?=G'[ />9<Y<?�TIFe,2[�M�,	TOFSNI.0/21 � /2BV|I/2XbFH1jNUA=TO,LXbFHGIGOFHGu�^9<YJY`[m,2TIXHFSNP.=F6A�TI,@XHFHGOGIFbGUNI,
��/29JN:NP9JY<Y�,	1=FS,2[�NP.�F6.=,	GgNpA=TO,LXbFHGIGO,	TIG TIFHXb,��	FHTOGH5 C .=9<q	.�FHT:Y<Fb�2FHY ,2[ TIFbA=Y<9JX�/>NI9<,	1-9<1�XHTIFH/2GIFbG
NP.�F�A�TI,	;0/>;=9<YJ9JNZ)-,2[*TIFHXb,��	FHTg)�[mTI,	M [ /29<YJ?=TIFbGH� ;�?�Ne9<1�1=F~NZ��,	TO�aGe�^9fNP.�/ i��LFHB�;=/21=B��^9JB�NP. �
9JN:/>Y<GI,�9J1=XHTOF�/2GOFHG^NP.=FU,��	FbTI.=FH/2B B�?=TI9J1=q�1=,	TIM�/2Y � [ /29JY<?=TOF [mTIFbF��nF~�LFHXb?�NP9J,	1 5
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dZ14NP.=9JG:GOFHX~NP9<,21-�*FSB�FHGIXbTI9J;�FUNP.=FS/2YJq	,	TI9fNP.=M [m,	TnNI.=F />B0/2A�NI9J�	FUTOFHA=YJ9<X�/VNP9<,21QGIXc.=FbM�F>5

�x/2Xc.4,2[hNP.�FuA0/2TONI9<Xb9<A0/>NI9<1=qeA=TO,LXbFHGIGOFHGl[m,	YJY<,��^G*NI.=Fu/2YJq	,	TI9fNP.=M NI,�TIFbA=Y<9JX�/>NIF'NP.�FpB0/>NP/���A�FHT 

[m,	TOM�Y<,@X�/>Y	XH,	M�A=?�NP/>NP9J,	1 ��B=F~NPFbXbN`NP.=F [ /29JY<?=TOF�,2[LA=TIFbB=FHXbFHGIGO,	TIG 9<1uNP.�F�YJ,	q	9JX�/2Y>TI9<1�q^NI,	A�,	Y<,	q>)	�
A�FHTO[m,2TIM�TOFHXb,}�2FHTg)6[m,	Tx/21j) [ />9<Y<FbB6A=TOFHB=FbXHFHGOGI,	TOGH��/21=B6i010/>Y<YJ)eNP,uA�FHTg[m,	TIM GO)@1=Xc.=TO,	1=9J��/>NI9<,	1 5

s�,	1=GO9<B=FbT�/UA0/2TI/2Y<YJFHY�/2A=A=YJ9<X�/VNP9<,216�^9JNP. � XH,	M�A�,21=FH1jN�A=TI,@XHFbGIGOFHGH5xdZ1�/UXb,	M�A=?�Nc/VNP9<,21
GONIFHA �]F�/2Xc. Xb,	M�A�,	1�FH1jN A�TI,@XHFHGOG6A�FHTO[m,2TIM�GeGO,	M�F�YJ,LXH/2Y XH,	M�A=?�NP/>NP9J,	1�,	1"NI.=F�YJ,LXH/2Y B0/>NP/
� NI.=F�Xb,	M�A=?�Nc/VNP9<,21SGgNc/>NIF��~5 dZ1SNI.=Fn/2B=/2A�NP9f�	F�TIFbA=Y<9JX�/>NI9<,	1eGIXc.=FbM�F*F�/2Xc. XH,	M�A�,21=FH1jN�A�TI,@XHFHGOG
XH,2M�M6?�1=9<XH/>NPFbG`NI.=FnXH,2M�A=?LNc/>NI9<,	1eGONP/>NPF�NI, ,	1�Fn,	T`M�,	TOF*;=/2Xc�a?=A�A=TI,@XHFbGIGIFbGx/2G]B�FbNPFbTIM�9<1=FbB
;j) NP.�FeTOFHA=YJ9<XH/>NP9J,	1 A=TO,2NP,@XH,	Y�5 D .a?=G:F�/2Xc.-A=TO,LXbFHGIG:TIFbXHFb9J�	FbGlNP.=FUXH,2M�A=?LNc/>NI9<,	1QGgNc/>NIFp[mTI,	M
F�/>Xc. ,2[LNP.=FxA=TO,LXbFHGIGOFHG][m,2T �^.=9<Xc.S9JN�9<G`/2X~NP9J1=q:/2G`/:;0/>Xc�@?�A 5�dZ1UNP.=F�1=,	TOM�/2Y2F~�LFHXb?�NP9J,	1 �2FH/2Xc.
A=TO,LXbFHGIG]A�FbTO[m,	TOM�G`XH,	M�A=?�NP/>NP9J,	1=G�,	1S9JNPG`Y<,@X�/>YjB0/>Nc/L5���.=Fb16TIFbA=Y<9JX�/>NI9<1=ql[m,	T /'A=TOFHB=FbXHFbGIGI,2TH�
NP.�FpA=TI,@XHFbGIGnA�FHTg[m,	TIM�G�Xb,	M�A=?�Nc/VNP9<,21=G�,	1�NP.=FpXb,	M�A=?�Nc/VNP9<,21�GONP/>NPF B0/>Nc/STIFHXbFH9f�	FHB [mTO,	M 9JNIG
A=TOFHB=FbXHFHGOGI,	Tb5

W]9Jq	?=TIF �L5f�p9<YJY<?=GgNPTI/>NPFbGxNI.=FpTOFHA=YJ9<X�/VNP9<,21�A=TO,2NP,@XH,2Y8[m,2Tn/ TOFHA=YJ9<X�/VNP9<,21�YJFb�	FbY � F~�LA=Y</29<1=FbB
;�FHY<,��'��,2[u,	1�F25 D .=F /2B=/2A�NP9f�	F�TIFHA�Y<9<XH/>NP9J,	1 /2Y<q2,	TI9fNP.=M 9JG�GO.=,��^1 9<1 i0q	?=TOF �L5
�L5 �x/2Xc.
,2[lNI.=F A0/2TgNP9JXH9<A=/>NP9J1=q�A�TI,@XHFHGOGIFbG�F �LFHXH?LNPFHG�NI.=FQ/2B0/>A�NP9f�	F�TOFHA=YJ9<XH/>NP9J,	1 /2YJq	,	TO9JNP.�M 9<1 FH/2Xc.
GI?�A�FbTIGONIFHA 5
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C N:NP.=FS;�Fbq	9<1=1�9<1=q�,2[x/�XH,2M�A=?LNc/>NI9<,	1-GONIFHA ��F�/2Xc. A=TI,@XHFbGIG Xb,	M�M6?=1=9JX�/>NIFHG:9JNPG^Xb,	M 


A=?�NP/>NP9J,	1 GgNc/>NIF NP,69fNPG*GI?=XbXHFHGOGI,	Tb�0�^.=9<Xc.4/2X~NPGl/>G�NP.=F ;0/2Xc�a?=A4A=TI,@XHFbGIGb5*�x/2Xc.4A=TO,LXbFHGOG^/2Y<GO,
TIFbXHFb9J�	FbG:NI.=FUXH,	M�A=?�NP/>NP9J,	1QGONP/>NPFU,2[ 9JNIGlA=TIFbB=FHXbFHGOGI,	Tb���^.=9JXc. 9fNlGP/��	FbGp/2G:/�;0/2Xc�a?=A�XH,	Aj)25
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�x/2Xc.QA=TO,LXbFHGIGnNI.=FH1QA�FHTg[m,	TIM�G�Y<,@X�/2Y8XH,2M�A=?LNc/>NI9<,	1�?=GI9J1=q69JNIG�Xb,	M�A�?�Nc/>NI9<,	1�GONP/>NPF>5 C

A=TO,LXbFHGIG GI?=GOA�Fb1=B=GU9JNIGIFHYf[x/21j)aNP9JM�FeB=?=TO9<1=q�NI.=F6YJ,LXH/2Y�XH,	M�A=?�NP/>NP9J,	1�9f[x9JN'TIFbXHFH9f�	FbGU/�GI9Jq	10/2Y
9<1�B=9<XH/>NP9J1=qeNI.0/>N*NP.=Fp.�,	GONlM�/2Xc.=9J1=F 9JG�?=1=/��>/29JY�/2;�Y<F25 ��.=FH14/SA=TI,@XHFbGIGlXH,2M�A=YJFbNIFHG�9fNPG*Y<,@X�/2Y
XH,2M�A=?LNc/>NI9<,	1 �L9JN^GOFH1=B=G'/�M�FbGIGI/2q	FU9<1=B�9<X�/VNP9<1�q6GI?=XbXHFbGIGO[m?�Y]XH,2M�A=YJFbNI9<,	1�NI,�9fNPGlGO?=XHXbFHGIGO,	TH5

� (��6( ! � +=?B09:�;�A&2�� � 0 ��� ��,IA�,4>J0K:
�'A�,	1 GO?=XHXbFHGOGO[m?=YlXb,	M�A�Y<FbNI9<,	1�,2[lNI.=F�A=TO9<M�/2TO)�Xb,	M�A=?�Nc/VNP9<,21"GgNc/2q	F>� F�/2Xc. A�TI,@XHFHGOG

Xc.=FbXc�@GlNI,6GIFbFp9J[h9fNPG*A=TIFbB=FHXbFHGIGO,	Tl.0/2G�GI?=XbXHFHGOGO[m?=YJYJ)�i01=9JGI.=FbBQ9JNPG�XH,2M�A=?LNc/>NI9<,	1=Gb5 D .=9JG*�	FbTI9 

i0XH/>NP9J,	1�9<G ;0/>GIFHB�,	1�NP.�F:TOFHXbFH9<ALNx,	Tx/2;=GOFH1=XbF:,>[�NI.=F^GI?=XbXHFHGOGO[m?=Y8Xb,	M�A�Y<FbNI9<,	1�M�FHGOGP/2q2Fn[mTI,	M
NP.�FpA=TIFbB=FHXbFHGOGI,	Tb5 C GI?=9fNc/2;=YJF:NI9<M�FH,	?LN�A�FHTO9<,@B�M�/�)�;�Fp/2A�A=Y<9JFHB�;�Fb[m,2TIF B�FHXH9JB=9<1�q NP.0/VN�NP.�F
A=TOFHB=FbXHFHGOGI,	T�.0/>G [ /29<YJFHB 5���.=FH1v/ A=/2TONI9<XH9JA0/>NI9<1=q-A=TI,@XHFbGIG�B=FbXH9JB=FHG NI.0/>N�9fNPGSA=TIFbB=FHXbFHGIGO,	T
.0/2G:[ /29<YJFHB �89fN XbTIF�/VNPFHG /�1=F~� A�TI,@XHFHGOG NP,�TIFbA=Y<9JX�/>NIFeNI.=F Xb,	M�A�?�Nc/>NI9<,	1�G',2[]NP.=Fe[ /29<YJFHB-A=TIF 

B=FbXHFHGOGI,	Tb5 D .�F 1=F~�tA=TI,@XHFbGIGpTOFHGONI,	TIFbG'NI.=F Xb,	M�A�?�Nc/>NI9<,	14GgNc/>NIF ,2[�NI.=FU[ /29<YJFHB-A=TIFbB=FHXbFHGIGO,	T
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?=GO9<1=q-NP.=F�GONc/VNPF�B=/>Nc/-9JNe.0/2GSTIFHXbFH9f�	FHBv/VNSNI.=F�;�FHq	9J1=1=9J1=q�,>[nNP.=F�XH,	M�A=?�NP/>NP9J,	1�GONPFbA 5-d N
NP.�FH1�A�FbTO[m,	TOM�G]NI.=F^Y<,@X�/2YLXH,	M�A=?�NP/>NP9J,	1�,	1�;�FH.0/2Yf[�,2[�NI.=FlA=TOFHB=FbXHFHGOGI,	Tb5 D .=F^Xc.=9<YJB�A�TI,@XHFHGOG
/2;�,	TONIG:NI.=FeXH,	M�A=?�NP/>NP9J,	1-/21j)-NI9<M�FU9JN:9<G^9<1L[m,	TIM�FHB-;j)-NI.=FeA0/2TIFb1jN'NI.0/>N:NP.=FSA=TIFbB=FHXbFHGIGO,	T
.0/2G^GO?=XHXbFHGIGg[m?=Y<Yf)Qi01=9JGI.=FbB�9fNPGlXH,2M�A=?LNc/>NI9<,	1=Gb5
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NP9J,	1 5](n/2GIFbB�,21�NI.=9<Gx9<1L[m,	TIM�/>NP9J,	1 �}NP.=F:GI?�TO�@9J�@9<1�qeA�TI,@XHFHGOGIFbG�9<1L[m,	TIMENP.=Fb9<T Xc.=9JY<B�A=TI,@XHFbGIGOFHG
FH9fNP.=FbTuNP,4XH,	1jNI9<1a?=F�,	TpNP,QNPFbTIM�9<10/VNPF25 �:A�,	1�.=FH/2TI9J1=qQ[mTI,	M NP.=F�A0/2TOFH1jNSA=TI,@XHFbGIGUNP,4XH,	1 
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XH,21aNI9<1a?=FuNP,�A0/>TONP9JXH9JA0/>NPFu9J1 NP.=FUA0/>TP/2YJY<FHY�XH,	M�A=?�NP/>NP9J,	14/2G:/�Y<Fbq	9JNI9<M�/>NPF'M�FbM6;�FbTH5
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K@)@1=Xc.=TO,	1=,	?�GS_ /2TP/>Y<Y<FbY M�,@B=FHY�5 D .=F�GO)@1=Xc.�TI,	1=,2?=GU10/>NP?�TIF6,2[xNI.=F�(lK�_�M�,LB=FbY]GO9<M�A=Y<9fi0FHG
NP.�FQGIXc.=FbM�FQ;j) FbY<9JM�9J10/>NP9J1=qQNP.=F�1=FHFbB [m,	T / XH,	1�GI9<GgNPFb1aN�Xc.�FHXc�aA�,29<1jN�/21=B ;j) A=TO,��L9JB=9<1�q
/�Xb,	1j�	Fb1=9<Fb1aN�A�,	9J1aNU[m,	TSXc.=FHXc�a9J1=q�A=TI,@XHFbGIGe[ /29<YJ?=TIFbGH5 D .=F�A�TI,2NI,LXb,	Y [m,	TSTOFHA=YJ9<XH/>NP9J,	1�/>1=B
TIFbXH,��	FbTO)�/2GOGI?=M�FHGx1=,U�a1=,��^Y<FbB=q	F^,2[�NP.=FnNITP/21�GI9<Fb1jN [ /29<YJ?=TIFbG /21=B�NP.a?=GxXH/21�;�FlF �LNIFH1=B�FHB�NI,
B=FH/2Y`�^9fNP. TOF�/2Y`A=TO,LXbFHGIGO,	Tp[ /29JY<?=TOFHGH5��"F�/2YJGI,�A�TIFHGOFH1jNPFbB�NP.=F6TOFHA=YJ9<XH/>NP9J,	1 />Y<q	,	TO9JNI.=M ?=GOFHB
;j) NP.�FeA=/2TONI9<XH9JA0/>NI9<1=q6A�TI,@XHFHGOGIFbGH5
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�	5:s�,	M�M6?=1�9<X�/VNPFpNP.�FeXb,	M�A=?�Nc/VNP9<,21QGONc/VNPFuNP,�NP.�FeGO?=XHXbFHGOGI,	Tb5
�L5^\^FHXbFH9J�2FeNI.=FUXH,	M�A=?�NP/>NP9J,	1QGONP/>NPFu[mTO,	M NI.=FUA=TIFbB=FHXbFHGIGO,	TH5
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�	5^_`FHTO[m,2TIM Y<,@X�/>Y�XH,2M�A=?LNc/>NI9<,	1 5
�L5:KLFb1=B /���� � � ����� � ���4M�FbGIGI/2q	F NI,�NP.=F GI?=XbXHFHGOGI,	T49J1=B=9<XH/>NP9J1=q�GO?=XHXbFHGOGO[m?=Y
Xb,	M�A�Y<FbNI9<,	1Q,>[]YJ,LXH/2Y�Xb,	M�A�?�Nc/>NI9<,	1�5
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�	5n3xFbTI9J[ )�9f[nNP.�F�A=TOFHB=FbXHFbGIGI,2T�.0/2G GO?=XHXbFHGOGO[m?=YJYJ)�i01=9<GO.=FHB�9JNPGeXH,2M�A=?LNc/>NI9<,	1 5
3xFbTI9Ji=X�/>NI9<,	1 ,>[xGI?=XbXHFHGOGO[m?=Y Xb,	M�A=Y<F~NP9<,21 ,2[ NI.=F6A=TOFHB=FbXHFHGOGI,	Te9<G';0/2GOFHB�,	1
NI.=FnTIFbXHFb9<A�N ,2T�/2;=GOFH1=XbF^,2[�/���� � � ����� � ��� M�FHGIGI/2q	F�[mTO,	MtNP.=FnA�TIFHB�FHXHFbGIGO,	TH5
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 � � �	�nA�FHTI9J,LB M�/�)�;�F4/2A=A�Y<9<FbB ;�F~[m,	TIFQXc.�FHXc�a9<1=q�[m,	T NI.=F
M�FHGOGP/2q	F:[mTI,	M NI.=F:A=TIFbB=FHXbFHGIGO,	TnNP,S/2XbXH,	?=1jN*[m,	T*B�9 � FHTIFb1=XHFbG�9J1�A=TO,LXbFHGOGI,	T
GOA�FbFHB ,2TlB=FHY</�)@G^9<1QNI.=FUXH,	M�M6?=1=9JX�/>NI9<,	1�1=FbNZ�*,	TI�85

�L5ld [:NP.=FQA�TIFHB�FHXHFbGIGO,	T�.=/2G61=,2N�i=1=9<GO.=FHBv9JNIG6XH,2M�A=?LNc/>NI9<,	1 � NP.=Fb1 XbTIFH/>NPF-/
1=F~� � Xc.=9JY<B8�lA=TO,LXbFHGIG:NP,�TIFHA�Y<9<XH/>NPFuNI.=F Xb,	M�A�?�Nc/>NI9<,	1�G:,>[�NP.=Fe[ /29<YJFHB4A=TOF 

B=FbXHFbGIGI,2TH5 D .�FeXc.�9<Y<B4A=TO,LXbFHGOG'B=,@FHGlNI.=Fu[m,	Y<YJ,}�^9J1=q=�
� /j�4\:FbGONP,2TIF�NP.=F�Xb,	M�A�?�Nc/>NI9<,	1�GgNc/>NIF�,2[�NP.=F�[ /29JY<FHB�A�TIFHB�FHXHFbGIGO,	T6/>NuNI.=F
;�Fbq	9<1=1�9<1=qp,>[�NI.=F^XH,	M�A=?�NP/>NP9J,	16GgNc/>NIFl?=GI9J1=qpNP.=F^Xb,	M�A�?�Nc/>NI9<,	1 GONc/VNPF
TIFHXbFH9f�	FHB-[mTI,	M NP.=FUA=TOFHB=FbXHFbGIGI,2T 9<14GgNPFHA��	5

� ;8�4_ FHTg[m,	TIM NP.=FUY<,@X�/>Y�XH,2M�A=?LNc/>NI9<,	1=Gl,21-;�FH.=/2YJ[ ,2[`NP.=FUA=TOFHB=FbXHFHGOGI,	Tb5
� X��QdZ1=9JNI9�/>NIFpGO)@1=Xc.=TO,	1=9J��/>NI9<,	14,	1-;�Fb.0/2Yf[],2[`NP.�FeA�TIFHB�FHXHFbGIGO,	TH5
� B8� C ;�,	TONnNI.=FuXH,2M�A=?LNc/>NI9<,	1Q,2[�NI.=FuA=TIFbB=FHXbFHGOGI,	T'/21=B4F~�L9fN:/>N^/21j) NI9<M�F
9J[�/ GO9<q	1=/2Y�9J1=B=9JX�/>NI9<1=qeGI?=XbXHFbGIGO[m?�Y`Xb,	M�A=Y<F~NP9<,21�,2[hNI.=FpA=TOFHB=FbXHFbGIGI,2T:9JG
TIFHXbXHFb9J�	FbB�[mTO,	M NI.=FUA0/2TIFb1jN A=TO,LXbFHGOGH5
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F�/>Xc.�A0/>TONP9JXH9JA0/>NP9J1=qpA=TO,LXbFHGOG*Fb9JNP.�FHTx;j)�NP.=F^,	TO9<q	9J10/2Y@XH,	M�A�,21=FH1jN�A=TI,@XHFbGIG�,	T ;j)
9JNIGlGI?=XbXHFbGIGI,2TH5
�x/2Xc.-GI?=Tg�L9f�@9<1=q�A=TO,LXbFHGIG:B=,@FHGlNP.�FU[m,2Y<Y<,��^9J1=q=�
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GO?=XHXbFHGIGg[m?=Y<Yf) Xb,	M�A=Y<F~NPFHB�GO)@1=Xc.=TO,	1=9J��/>NI9<,	1 ��9<1L[m,	TIM NI.=F Xc.�9<Y<B-A=TO,LXbFHGIG'NP,
Xb,	1jNP9<1a?=F �8,2NP.=FbTO�^9JGIFU9<1�[m,2TIM NP.=FUXc.=9JY<B4A=TI,@XHFbGIG^NP,�/2;�,	TONH5

D .=FUXc.=9JY<B4A=TI,@XHFbGIG:B=,@FHGlNP.=Fu[m,	YJY<,��^9<1�q=�

�	5���/29JNl[m,2T'/�GI9Jq	10/2Y�[mTI,	M NI.=FUA0/2TOFH1jN'NI,�Xb,	1jNP9J1@?�Fe,2T^NI,�/>;�,	TgN��=;=/2GIFbB ,	1
�^.=F~NP.=FbT',2Tl1=,2N:GO)@1=Xc.=TO,	1=9J��/>NI9<,	1-;j) NP.=FUXc.=9JY<B4A=TO,LXbFHGIG:9<GlGO?=XHXbFHGOGO[m?=Y�5

�L5��:A�,	1�;�Fb9<1=q�9<1�[m,	TOM�FbB�;j)�NP.=F�A0/2TIFb1jN NP,�XH,	1jNI9<1a?=F2��NI.=F�Xc.�9<Y<B"A=TI,@XHFbGIG
B=,@FHGlNI.=Fu[m,	Y<YJ,}�^9J1=q=�
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C GIGO?=M�F NP.=F 9<B=Fb1aNI9JNZ)�,2[hNP.�FpA=TIFbB=FHXbFHGOGI,	T:/21=B�XH,	1jNP9J1a?=Fu9<1�A=Y�/2XbFp,2[
NP.=FUA=TOFHB=FbXHFHGOGI,	Tb5

��5��:A�,	1�;�Fb9<1=q�9<1�[m,2TIM�FHB4;j)-NI.=F A=/2TIFb1aN'NP,�/2;�,2TON��=NI.=F Xc.�9<Y<B-A=TO,LXbFHGIG'NPFHT 

M�9<10/VNPFHGb5
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dZ1�NP.=9JG Xc.0/2A�NIFHT��*F^B=9<GOXH?=GOGxNI.=FlB=FbGI9<q21�/>1=B�9<M�A=Y<FbM�Fb1aNP/>NP9J,	1 ,>[�NI.=F^/2B0/>A�NP9f�	FlTIFbA=Y<9JX�/>NI9<,	1
GIXc.�FHM�F � C \'K=� 5 C \'K���/2GuB=FHGO9<q	1�FHB�/2Gu/ GOFbNu,>[*Y</�)	FHTOGp,	1 NI,	A ,2[*/21�F �LNIFH1=B�FHB��	FbTIGI9J,	1
,2[�NI.=F r �@[m,	TOB (lKL_�y�9J;=TP/>TO) � 	j����5���FSB=FHGOXHTO9<;�FeNI.=F F �LNIFH1=GO9<,	1�G'NP,�NP.=FeY<9J;=TP/>TO)Q/>1=B NP.�F
B=FbGI9<q21 ,2[�NI.=F TO?=1jNP9<M�FeGO)@GONIFHM�Xb,	1=GO9<GONI9<1=q�,2[�NI.=F TOFHA=YJ9<X�/VNP9<,21 /21�B ?=GIFbT Y</�)2FHTOG ����� ��5 �"F
/2YJGI,�B=FHGOXHTO9<;�FS/�M�,	1=9fNP,	T�NI,�Xc.=FHXc�QNP.�FeGgNc/>NI?=G^,2[`NP.=FU.=,	GgN:M�/2Xc.�9<1=FbGH5
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\^FHA=YJ9<X�/VNP9<1�q�NP.=F�Xb,	M�A�?�Nc/>NI9<,	1�Gp,2[�/Q[ />9<Y<FbB A=TO,LXbFHGIGe9<GuM�/2B=F A�,	GOGI9J;=Y<F�;j)�FH/2q	FHTOYJ)

GP/��@9<1�q"NP.�F * � 
 � �	� � � � � � ��� � � ��,2[pFH/2Xc. A=TO,LXbFHGIG�,	1 /�A�FHFHT�A=TO,LXbFHGIG�/>N�NP.=F-;�FHq	9J1=1=9<1�q
,2[�NI.=F Xb,	M�A=?�Nc/VNP9<,21 GONIFHA 5:dZ1�KLFbXbNI9<,	1 	�5��L5
�L5
�L�8��FSB=Fbi01�FHB�NP.=FSXH,	M�A=?�NP/>NP9J,	1-GONc/VNPF ,>[x/
XH,2M�A�,	1=Fb1aN�A=TI,@XHFbGIG � �8/>G]NP.=FlXb,	Y<YJFHX~NP9<,21 ,2[�/2YJY@NI.=FlB0/>NP/ NP.0/>N�9<G�1=FbXHFbGIGP/>TO)�/21�B�GO? ��XH9JFH1jN
9<1 ,	TIB=FbT'[m,	T /21=,2NI.=FHT XH,	M�A�,21=FH1jNpA�TI,@XHFHGOGpNP, TOFHXb,	1=GONITI?=X~NuNP.=FSGONP/>NPF6,>[ � � 5 D .=F�q	,j/2Y�9JG
NP,�;�F6/2;=YJFuNP,�F~�LFHXb?�NPF NI.=FeXH,	M�A=?�NP/>NP9J,	1=G^,2[ ��� 5lw:,}�*Fb�2FHTb��1=,2N /2YJYh,2[]NI.=FSXb,	M�A=?�Nc/VNP9<,21
GONP/>NPF�1=FbFHB=GUNP,-;�F�TOFHA=YJ9<XH/>NPFbB 5�dZ1�NI.=9<GUGOFHXbNI9<,	1��*F�TOFbi01�F�NI.=F�/2M�,2?=1jNU,2[�Xb,	M�A=?�Nc/VNP9<,21
GONP/>NPF ,2[x/�Xb,	M�A�,	1=Fb1jNuA=TI,@XHFbGIG NI.0/>N 1=FHFbB=GpNP, ;�F TOFHA=YJ9<XH/>NPFbB�NP,�FH10/2;�Y<F TOFHXb,}�2FHTg)�,2[ NP.�F
XH,2M�A�,	1=Fb1aN:A=TO,LXbFHGOG:;j)-/�A�FHFHT^A=TO,LXbFHGOGH5

�"F*1=FbFHBeNP,:XH,	M�M6?=1=9JX�/>NIFx,	1=YJ) NP.=F�A0/2TgN ,>[�NP.�F*Xb,	M�A�?�Nc/>NI9<,	1UGgNc/>NIFxNI.0/>N 9<G�B=9JGONP9J1=XbN
9<1 F�/2Xc.�XH,2M�A�,	1=Fb1aN�A=TI,@XHFbGIGH�aGO9<1=XbF�NP.=FlXb,	M�M�,	1 A0/2TON]9<G�TOF�/2B�9<YJ)S/��>/29<Y</2;=YJF�/>N NP.=FlA�TI,@XHFHGOG
A�FHTO[m,2TIM�9<1=q NI.=FUTIFbXH,��	FbTO)	5 D .=FUA0/2TgN^,2[ NI.=FuXH,2M�A=?LNc/>NI9<,	1QGgNc/>NIFUNI.0/>N^9JGlB=9<GgNP9<1�XbNl9J1-FH/2Xc.
XH,2M�A�,	1=Fb1aN�A=TO,LXbFHGOG�9<GxTOFb[mFHTOTIFbB�NP,S/2GxNP.=F � � ��*�� � * � � ��� ��
 � � � � �~�LK=K�K�5 D .0/>N�A0/2TgN�,>[�NP.�F
XH,2M�A=?LNc/>NI9<,	1SGONc/VNPF*NI.0/>N 9JG Xb,	M�M�,	1 /2XHTO,	GIG NP.=FnA�TI,@XHFHGOGIFbG 9<G]TOFb[mFbTITIFbB6NP,u/>G]NP.=F ��� 
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 � � � � �~�8slK=K�5 D .a?=GlNP.=FuXb,	M�A=?�Nc/VNP9<,21 GONP/>NPFu,2[]/6XH,2M�A�,	1=Fb1aN^A�TI,@XHFHGOG^9<G�NI.=FuGI?=M
,2[lNI.=F�GOA�FbXH9Ji=XQ/21=B Xb,	M�M�,	1"GO)@GONIFHM GgNc/>NIFHGb5 D .=F GOA�FbXH9Ji=X GO)@GONIFHM GONc/VNPF 1=FbFHB=G6NI, ;�F
GP/��2FHB ,	1�/�A�FHFHTSA=TI,@XHFbGIG �xNI.=F�XH,	M�M�,21"Gg)LGgNPFbM GONP/>NPF�1=FbFHB=G NI, ;�F�GI/��	FHB ,21=YJ)�9f[n9JNe9JG
M�,LB=9fi0FHB�9J1 NP.=F�Xb?=TITOFH1jNSGI?=A�FHTOGONPFbA 5�w',��*Fb�2FHTH� ?=1=YJ9<�2FSNP.=F�K=K=K�� �^.=9<Xc.�M6?=GgNU;�F�GI/��2FHB
,	1"/�;0/>Xc�@?�A A=TI,@XHFbGIGb� NP.�F slK=K�X�/21";�F�Xc.=FbXc�@A�,	9J1aNIFHB YJ,LXH/2Y<Yf) ,21"FH/2Xc. A=TO,LXbFHGIGb5 D .a?=G
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NP.�F XH,2GONp,>[ B0/>NP/�TIFbA=Y<9JX�/>NI9<,	149J1=XHYJ?=B=FHG^NP.�F XH,2GONp,>[ XH,	M�M6?=1�9<X�/VNP9<1�q�NI.=F GOA�FbXH9fi0X Gg)LGgNPFbM
GONP/>NPF6/21=B NI.=F�/2B=B�9JNP9J,	10/2YhM�FHM�,	Tg)-/2GIGO,LXb9�/>NIFHB �^9fNP. NI.=F6Xc.=FbXc�@A�,	9J1aNI9<1=q�,2[xGIA�FHXb9Ji0X�/>1=B
XH,2M�M�,	1QGO)@GgNPFHM GgNc/>NIFHGH5
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/21=BeNP.=F�q	TO9<BeXc.0/2TIq2F25�w:,���F~�	FHTb�a/>N`NP.=F�;�Fbq	9<1�1=9<1=q^,2[�F�/2Xc. GI?=A�FHTOGONPFbA �a/2YJY	A=TI,@XHFbGIGO,	TIG�.=/��2F
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NP.�F�GP/>M�F�q	Y<,2;0/2YjXc.0/2TOq	F�B�9<GONITI9J;=?�NP9J,	1S/21=B .�FH1=XbF�NP.=F*Xc.0/2TOq	F�B0/VNc/'1�FHFHB�1�,2N];�F�TOFHA=YJ9<XH/>NPFbB
,	1�/:TIFbM�,2NIF*.�,	GONH5 �'GO9<1=q'NP.=F�NPFHTOM�9J1=,	YJ,	q2)p9J1jNPTI,@B=?=XbFHB69J1�KLFbXbNI9<,	1 ��5J�2�>NP.�F�A�,	GI9fNP9<,21=G]/>1=B
�	FbY<,@XH9fNP9<FbG�,2[�NP.=FlA=/2TONI9<XHYJFHG�Xb,	1=GgNP9JNI?�NPFlNI.=F:KLA�FHXH9fi0X'K@)@GONIFHM K@NP/>NPF:/21�B�NI.=FlA�,	TONI9<,	1�,2[�NP.�F
q	TO9<BeXc.0/2TIq2F*,	1eF�/>Xc.6A=TI,@XHFbGIG XH,	1=GgNP9fNP?�NIFHG]s�,	M�M�,	1SK@)@GONIFHM K@NP/>NPF>5 KL9J1=XHFxNP.=F�q	TO9<BUXc.0/2TOq	F
9<G:M�,LB=9fi0FHB-;j)4NP.=FSXH,	M�A=?�NP/>NP9J,	14GONPFbA ��FH/2Xc. A=TO,LXbFHGOGpX�/21�GP/��	FSNP.=9JG'B0/VNc/�YJ,LXH/2Y<Yf)��^.�9<Xc.
9JNnX�/214?=GOFUNI,�TIFbGONP,2TIFe/6[ /29<YJFHB A=TOFHB=FbXHFbGIGI,2TH5ls�.�FHXc�aA�,29<1jNP9J1=q�B0/>Nc/6YJ,LXH/2Y<Yf)��^.=FH1-A�,2GIGI9J;=Y<F
TIFbB=?=XbFHG NP.=F^/>M�,	?�1aN�,2[8B0/>NP/pXH,	M�M6?=1=9JX�/>NIFHB6[m,	T B0/>NP/pTIFHA�Y<9<XH/>NP9J,	1 5`op?=FnNI,pNP.=Fn,��2FHTI.�F�/2B
/2GOGI,@XH9�/VNPFHB �^9fNP.�NI.=FQXH,2M�M6?�1=9<XH/>NP9J,	1",>['Xb,	M�A=?�Nc/VNP9<,21�GONP/>NPF>� NP.=9JG6/2A=A�Y<9<XH/>NP9J,	1�XH/21 ;�F
X�/VNPFHq2,	TI9J�HFHB6/2G�/:TIFHA�Y<9<XH/>NP9J,	1UB=,	M�9<10/>1aN]/2A=A�Y<9<XH/>NP9J,	1 � /2YJGI,'GIFHF�B=9<GOXH?=GOGI9<,2169<16KLFHX~NP9<,21 �L5��j�~5
dZ1QA=Y</2GIM�/eGO9<M6?�Y�/>NI9<,	1 �	NI.=FpXb,	M�A�?�Nc/>NI9<,	1�GONP/>NPFpB=/>Nc/eX�/21=1�,2Nl;�F TIFbXH,	M�A=?�NIFHB4/21�BQ.=FH1=XbF
NP.�FS\^FHXb,��	FHTg)�W8?�1=XbNI9<,	1Q9JG:FbM�ALNZ)	5
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D .=F�q	TI/2A=.�GIF�/>TIXc."/2Y<q	,2TI9JNI.=M ?=GIFbB"NI,4i=1=B�NI.=F�M�/}��9JM6?=M 9<1=B�FHA�FH1=B=Fb1jNSGOFbNe,2[�/
q	TI/2A=.�9<GUB=FHGOXHTO9<;�FHB�9J1"KLFHX~NP9<,21 ��5���5�w'FbTIF���F��^9<YJY�B=FHGOXHTO9<;�F�NI.=F�B0/>Nc/QNP,4;�F�TOFHA=YJ9<XH/>NPFbB
?=1=B�FHT^NP.=Fe/2B0/>A�NP9f�	FUTIFbA=Y<9JX�/>NI9<,	1 GOXc.=FHM�F25 D .=FS/2BV|I/2XbFH1=X~)4M�/>NITI9 � ,2[`NP.�FS,	TO9<q	9J10/2Y�q	TP/>A=.
9<G�TOFHA=YJ9<X�/VNPFHB ,	1�F�/2Xc. A�TI,@XHFHGOGI,	T�/21=B�XH,	1�GONP9fNP?�NIFHG�NP.=F-XH,	M�M�,	1vGO)@GONIFHM GONc/VNPF25 K@9<1=XbF
NP.�9<G B=/>Nc/ 9JG 1=,>N6M�,LB=9fi0FHB";j)"NI.=F XH,2M�A=?LNc/>NI9<,	1�GONIFHA �x1=, YJ,LXH/2YxXc.=FHXc�aA�,	9<1jNI9<1=q�,2[�NP.=9JG
B0/>NP/�9<Gl1=FbXHFHGOGP/2Tg)	5*op?=TI9J1=q�Y<,@X�/>Y�GIFH/2TIXc.-,2[]/�GI?=;=q2TP/2A=.��0F�/2Xc.-,2[`NP.=FuA=TO,LXbFHGOGIFHG'GIFH/2TIXc.�/
B=9 � FbTIFH1jN:GI?�;=q	TP/>A=. 5�ou/>Nc/�/2;�,	?�NlNI.=FUGI?=;�q	TP/2A�.-NI.0/>N^9<G^;�FH9J1=q�GIFH/2TIXc.=FbB Y<,@X�/>Y<YJ)�/>N^FH/2Xc.
A=TO,LXbFHGIGUXb,	1=GONI9JNI?�NPFbGpNP.=F�GIA�FHXb9Ji0X�Gg)@GONPFbM$GONP/>NPF�/>N NP.0/>NUA�TI,@XHFHGOGH5�w:,���F~�	FHTb�`NI.=F6�@9<TgNP?0/2Y
GI?�;=q	TP/>A=."?�GIFHB�9<1�YJ,LXH/2Y]GOF�/2TOXc."XH/21�;�F�TOFHXbTIF�/VNPFHB�[mTI,2M NP.�F�Xb,	1=1=FbXbNI9J�@9JNZ) 9<1�[m,	TOM�/VNP9<,21 �
NP.�F�YJFb�2FHYa,2[=TOFHXb?=TIGO9J�	F�GIFH/2TIXc.6/21=BUNP.=Fx9<B�FH1jNP9fNZ)u,2[�NI.=F [ /29<YJFHBuA=TO,LXbFHGOGH5 w:FH1=XbF*TOFHXH,��2FHTO)S,2[�/
[ /29JY<FHB A=TI,@XHFbGIG�X�/21�;�F'/>Xc.=9<F~�	FHB��^9JNI.=,	?�NxTOFHA=YJ9<XH/>NP9J1=qu/21j)�Xb,	M�A�?�Nc/>NI9<,	1�GgNc/>NIFlB0/>NP/�5 D .=9JG
/2A=A�Y<9<XH/>NP9J,	1SNI.a?=Gx9<Y<YJ?=GONITP/>NIFHG`NP.=FlA�FHTg[m,	TIM�/21=XbFl,2[�/UXb,	M�A=?�Nc/VNP9<,216B=,	M�9<10/>1aN�/2A=A=YJ9<XH/>NP9J,	1 5
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D .=FlTOFHGI?�YJNPG A�TIFHGOFH1jNPFbB�9J16NP.=9JG�GIFbXbNI9<,	16�^9fNP.6NP.�FnNZ��,e/2A=A�Y<9<XH/>NP9J,	1=G`B=FHGOXHTO9<;�FHB�/2;�,}�2F

.0/��	Fu;�FHFb1Q,	;�NP/29<1=FbB��^9JNI.QGI9JM6?=Y�/VNPFHB�NPTI/21=GI9JFH1jNlA=TO,LXbFHGOGI,	TOGH5 � \^FHGO?=YJNIGn,	1Q/6TOF�/2Y�1=FbNZ�*,	TO�
/2TOF A=TOFHGIFb1jNPFHB�9J1�KLFbXbNP9J,	1 �L5
�L5 � C NP9<M�FHT:A=TO,LXbFHGIG M�/29J1jNc/29J1=GlNP.=F6GgNc/>NIF ,2[]NP.=F NITP/21�GI9<Fb1jN
A=TO,LXbFHGIGO,	T�
 � � � � � ��! � ��,2T � ��� � � � � ��! � �~5 D .�FSB=?�TP/>NI9<,	1Q,2[ NP.=Fe/��>/29<Y</2;=YJFp/21=B41=,210/��2/>9<Y�/>;=Y<F
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KL9<1=q2Y<F opFbq	TIFbF opFbB=9<XH/>NPFbB D TI/21=GI9JFH1jN'_ TI,@XHFHGOGI,	TOG D TP/21�G'_ TO,LXbG
_ TI,@X25 ,2[ _ TI,@XHFbGIGI,2TIG �^9fNP. C B0/>A�NP9f�	Fe\:FbA=Y<9JX�/>NI9<,	1 �^9fNP.=,	?LN C \'K
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A�FHTI9J,LB�G*/>TIF^B=FbNIFHTOM�9J1=FHB�?=GI9J1=qS/STP/>1=B=,	M�[m?�1=XbNI9<,	1�/2XHXb,	TIB�9<1=qUNP,S/e?�1=9J[m,	TOM F~�LA�,	1=Fb1aNI9�/2Y
B=9JGONPTO9<;=?LNP9<,21 5 K@NP/>NPFuXc.=/21=q	FbGn[mTI,	M /214/��>/29<Y</2;=Y<F^NP,�/61�,	10/��>/29<Y</2;=Y<F:GONP/>NPFU/>1=B �@9<XHFp�2FHTOGP/
/2TOFeXb,	1j�	F~)	FHB�NP,�NP.=Fe/2A�A=Y<9JX�/>NI9<,	1 A�TI,@XHFHGOGIFbG ,	14NP.=FU.=,2GON^M�/2Xc.=9<1�Fp�L9</�GI9<q210/2Y<Gb5

D /2;=Y<F��L5f�pGI.=,��^GnNI.=FpF~�LFbXH?�NI9<,	1 NI9<M�FHG�,2[�M�/}��9JM6?=M 9J1=B=FHA�FH1�B=FH1jN^GIF~NlA=TO,	;=Y<FbM ,	1
NPTI/21=GO9<FH1jNxA=TO,LXbFHGOGI,	TOG*?=GO9<1=quNI.=F:/2B0/2A�NI9J�2FlTIFHA�Y<9<XH/>NP9J,	16GOXc.=FHM�Fl�^9JNP. ��� 0 	��uM�9J1@?LNPFHGx/>1=B
�
�
0 � �^M�9<1a?�NIFHGhTOFHGIA�FHX~NP9f�	FHYf)	5 D .�FHGIFx�>/2Y<?�FHG [m,	T ��� />1=B �

�
/2TIF �^9JNI.=9<1pNI.=FxTP/21�q	F ,2[@�2/>Y<?=FbG

TIFbA�,2TONPFbB�9<1�F�/>TIY<9JFHT]�*,	TO�@G ��������5 D .=FlNI.=TIFbF:Xb,	Y<?�M�1=G]TIFHA�TIFHGOFH1jN�NP.=F^M�F�/21 �2M�9J1=9<M6?�M />1=B
M�/V�L9<M6?=MEF~�LFbXH?�NI9<,	1�NP9JM�FbG�,2[�/U1a?=M ;�FbT ,2[�NITI9</2Y<Gb5 D .=F^M�F�/2GO?=TIFbM�Fb1jNPG ��FbTIF^Nc/2�>FH1�,	1�/
1=F~NZ��,	TO��,2[`KL?=1 KLA0/2TOX��p�*,	TI�aGONP/>NP9J,	1=G*XH,	1=1�FHXbNIFHB ;j)�/���� +-;=A=Gn��NI.=FHTO1=FbNH5 D .=F B=Fbq	TIFbF
,2[�A0/2TI/2Y<YJFHY<9JGIM�?=GOFHB�9<16NI.=F^GI9<M ?=Y�/>NI9<,	1�G]9<G]M6?=Xc.�GIM�/2Y<YJFHT NI.0/21�NP.�Fl1@?�M6;�FbTx,2[�A�TI,@XHFHGOGI,	TOG
/21=B4NP.�FHTIF~[m,	TIF>�0M�9Jq	TP/VNP9<,21�NP,�/21-/��>/29<Y</2;=Y<F'A=TI,@XHFbGIGO,	T:��/2G:/2Yf�n/�)@G^A�,	GOGI9J;=Y<F>5

D .=F4F~�LFbXH?�NI9<,	1 NP9<M�FHG ,2['NI.=F4TI?=1�G�,	1 NITP/21=GO9<Fb1aN�A=TO,LXbFHGOGI,	TOG�?=GO9<1=q�NI.=F-/2B0/2A�NI9J�2F
TIFbA=Y<9JX�/>NI9<,	1�GIXc.=FbM�FU��FbTIFeXH,	M�A0/2TOFHBQ�^9JNI.QNP.=FUF~�LFbXH?�NI9<,	14NP9JM�Fp,21�B=FbB=9<XH/>NPFbB�A�TI,@XHFHGOGI,	TOG
/21=Bv�^9JNI.vF~�LFHXb?�NP9J,	1�NI9<M�F ,	1vNPTP/>1=GI9JFH1jN�A=TI,@XHFbGIGI,2TIG��^9JNP.�,	?�N�?=GI9J1=q�NP.=F4GOXc.=FHM�F25 D .=F
F~�LFbXH?�NI9<,	1 NP9JM�F�,	1v/�GI9<1�q	Y<F�A=TI,@XHFbGIGI,2T�9JG�/2YJGI,�GI.�,}�^1v[m,	T6TOFb[mFbTIFH1�XHF25 C G�X�/21v;�FQGIFbFH1
[mTI,2M NP.=FbGIF NI9<M�9<1=q	Gb�=NP.=FSTI?=1�G ,	1-NPTP/>1=GI9JFH1jNpA=TO,LXbFHGOGI,	TOGp?=GI9J1=q�NI.=F6/>B0/2A�NI9J�	FeTIFbA=Y<9JX�/>NI9<,	1
GIXc.�FHM�FeXb,	M�A0/2TIFp[ /��2,	TP/2;�YJ)��^9fNP. NI.=FuTI?=1�G:,21-B�FHB=9JX�/>NIFHB4A=TI,@XHFbGIGO,	TIGb5�W]9Jq	?=TOF��L5f�uGI.=,��^G
/�A=Y<,>N^,2[ NI.=FHGOFeNI9<M�9<1=q2GH5

rp?=T M�F�/2GO?=TIFbM�Fb1aNIG*9J1=B=9JX�/>NIF�NP.0/VN�/UGO9<q	1�9Ji0XH/21jN�/2M�,2?=1jNx,2[�Xb,	M�A=?�Nc/VNP9<,216�n/2GxA�FHT 
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[m,	TOM�FbB�?�GI9<1�qS9JB=Y<F��*,	TO�@GgNc/>NI9<,	1�GH5 C G*M�FH1jNP9J,	1=FbB�9J1 �L5J�25��L�jA=/2TP/2YJY<FbY�TI?�1=G*?�GI9<1�qUNI.=F'/2B0/2A 

NP9f�	F-TIFbA=Y<9JX�/>NI9<,	1 GOXc.=FHM�F ?=GOF�NI.=F�?�GIFHT � G�,��^1 .=,	GgN�[m,	T�,	1�F�,2['NP.=F-A=TO,LXbFHGIGOFHGQ/>1=B&?=GOF
NP.�F 9<B�Y<FeM�/2Xc.�9<1=FbG'9J1�NP.�F 1=F~NZ��,	TO��[m,	T^NP.�F TIFbM�/>9<1=9J1=q�A�TI,@XHFHGOGIFbGpGI,�NI.0/>N'�^.=FH1�?=GO9<1=q�/
A0/2TI/2Y<YJFHYJ9<GIM ,>[ � �=/�[mTI/2XbNI9<,	1Q,>[ � � �� ,2[ NI.=FuNP,2NP/2Y�Xb,	M�A=?�Nc/VNP9<,21Q9<GlA�FHTO[m,2TIM�FHBQ;j)QNP.=Fu9JB=Y<F
M�/2Xc.=9<1�FHGH5QdZ1�NP.=9JGSXH/2GIF>��/-GI9<q21=9Ji0XH/21jNeA=TI,	A�,	TgNP9<,21",2[*��,2TI� 
:[m,	TSF ��/2M�A�Y<F2� ��	 � �^.�FH1
?=GO9<1=q �uA=TI,@XHFbGIGO,	TIG*/21=B�/2;�,	?�N������t�^.=FH1�?=GI9J1=q����pA=TI,@XHFbGIGO,	TIGb�L��/2GxB=,	1=F^?=GO9<1=quNP.�F:9JB=Y<F
A=TO,LXbFHGIGO,	TIGb5

W0,	T*NI.=FpTO?=1=Gn,	1QB�FHB=9JX�/>NIFHB A=TO,LXbFHGOGI,	TOGH�0A0/2TI/2Y<YJFHY8F
��Xb9<FH1�Xb) 9JG�q	9f�	Fb1Q;a) � �� � � �@�^.=FHTOF
� �U9JGeNI.=F�GIFHka?=Fb1jNP9�/>Y�F~�LFbXH?�NI9<,	1�NI9<M�F2� � � 9<GUNP.=F�A0/2TI/2Y<YJFHY F ��FbXH?�NI9<,	1"NP9<M�F�/21=B � 9<GUNP.�F
1a?=M6;�FHT6,>['A�TI,@XHFHGOGI,	TOGH5"W0,	TSNI.=FQTI?=1�G6,	1 1=,	1�B=FHB=9JX�/>NIFHBvA=TO,LXbFHGIGO,	TIGb� � 9<G6TOFHA=Y</2XHFbB ;a)
NP.�F�F � FHXbNI9J�2F�1a?=M ;�FbTe,>[*A�TI,@XHFHGOGI,	TOGH� � ��� 0 � � � �
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	 � ��� �hGI9J1=XHF�F�/>Xc."A=TO,LXbFHGOGI,	Tu9JG

/��>/29<Y</2;=Y<F�,	1=YJ)�[m,	T�/�[mTP/>XbNP9J,	1v,2[ �
	
�
	�� ��� 5�W0,	T�NI.=F-�>/2YJ?=FHG�,2[ ��� /21=B �

�
?=GOFHB&[m,2T�NI.=FHGOF

TI?�1=GH� � ��� 0 � � � �
�
5 W0,	T6NI.=F�B�FHB=9JX�/>NIFHB TI?=1=Gb��A0/>TP/2YJY<FHY�F
��XH9JFH1=X~)vTP/21=q2FHG�[mTI,	M 1=F�/2TOYJ)

������� � [m,2T �uA=TO,LXbFHGOGI,	TOGc��NP,S�	��� � [m,	T^���pA=TI,@XHFbGIGO,	TIGP�~5xW0,	T�NP.�F:1�,	1=B=FbB=9<XH/>NPFbB�TI?�1=Gx?=GI9J1=q
/2B0/>A�NP9f�	F TOFHA=YJ9<XH/>NP9J,	1 �jNP.=FbGIFp�>/2YJ?=FHG*TP/21=q2F'[mTI,2M 1�F�/2TOYJ)�������� � [m,2T � A�TI,@XHFHGOGI,	TOGc�*NI, �����
/>N ���SA=TO,LXbFHGIGO,	TIGb5 D .�FpXH,	TOTIFbGIA�,	1=B=9J1=q6�>/2Y<?=FbG*[m,	T*1=,	1=B�FHB=9JX�/>NIFHBQTI?�1=Gn�^9JNI.=,	?�Nn/2B0/2A�NI9J�2F
TIFbA=Y<9JX�/>NI9<,	1 /2TIF ����� /21=B ��� 5 D .a?=GUNP.�F�/2B0/2A�NI9J�2F�TI?=1=Ge/2TOF�1=F�/>TIYJ) /2GuF
��Xb9<FH1jNS/2GuNP.�F
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B=FbB=9<XH/>NPFbB�TO?=1=G:/21=B-M6?=Xc.-M�,2TIFuF
��Xb9<FH1jN^NP.=/21-NI.=FuNPTI/21=GI9JFH1jN:A=TI,@XHFbGIGO,	T^TI?=1=Gb5
D /2;=Y<F �L5���GO.=,��^GuNP.=F�TOFHGI?�YJNPGu,>[�/>A=A=Y<9JX�/>NI9<,	1�,2[xNP.=F�/>B0/2A�NI9J�	F TIFHA�Y<9<XH/>NP9J,	1 GOXc.=FHM�F

NP,�A=Y</2GIM�/�GI9<M ?=Y�/>NI9<,	1 �^9fNP. � 0 ��� ����� � ����� A0/>TONP9JXHYJFHGH5&W]9<q2?=TIF��L5
��GI.=,��^G /�A=YJ,2N�,2[
F~�LFbXH?�NI9<,	1vNP9JM�FQ,	1vNPTI/21=GO9<FH1jN�A=TO,LXbFHGOGI,	TOG��^9JNI. /21=Bv�^9JNP.�,	?�N�/2B0/>A�NP9f�	F4TIFbA=Y<9JX�/>NI9<,	1�[m,2T
B=Fbq	TIFbFHG ,2[pA0/2TP/>Y<Y<FbY<9JGIM ,>[�	=�l� />1=B����@5 D .�FHGIF�M�F�/>GI?=TOFHM�FH1jNPG���FbTIF ,	;LNc/29J1=FHB�?=GI9J1=q
��� 0 ���SM�9<1a?�NPFbG�/>1=B �

�
0 ���SM�9<1a?�NIFHG�TIFHGOA�FbXbNI9J�	FbYJ)25 C G�M�FH1jNI9<,	1=FbB�9J1QKLFbXbNI9<,	1 �L5J�2�@B�?=F

NP,�NP.=F ,��2FHTI.�F�/2B�/2GIGO,LXb9�/>NIFHB��^9fNP.�NI.=FQXH,2M�M6?�1=9<XH/>NP9J,	1",>[^XH,	M�A=?�NP/>NP9J,	1�GgNc/>NIF 9<1 FH/2Xc.
GONIFHA �8GO9<M6?=Y</>NP9J,	1 TO?=1=G^,	14NPTP/>1=GI9JFH1jN:A=TI,@XHFbGIGI,2TIG:?=GI9J1=q�NP.=Fe/2B0/>A�NP9f�	FUTIFbA=Y<9JX�/>NI9<,	1QGOXc.=FHM�F
Nc/>�2F YJ,	1=q	FbT�NI,�F ��FbXH?�NIF XH,2M�A0/>TIFHB NP,�NP.=F�TI?=1=G�,	1&B�FHB=9JX�/>NIFHB A=TO,LXbFHGOGI,	TOGH5�w:,���F~�	FHTb�
Fb�2FH1�9<1�NP.=9JG X�/>GIF2� /2B0/2A�NI9J�2F6TIFbA=Y<9JX�/>NI9<,	1-GIXc.=FbM�F�9JG TOFHY<F~�>/21jN [m,	T:NP.=F [m,2Y<Y<,��^9J1=q�TOF�/2GO,	1=Gb5
D .=F�F~�LFbXH?�NI9<,	1�NP9<M�F6,	1�NITP/21=GO9<Fb1aNeA=TO,LXbFHGOGI,	TOGe�^9fNP.�/2B0/2ALNP9J�2F�TIFHA�Y<9<XH/>NP9J,	1 9JGuGONP9JY<Y M6?=Xc.
GIM�/2YJY<FHT NI.0/21�NI.=F F ��FbXH?�NI9<,	1 NI9<M�F:�^9fNP.=,2?�Nn/>B0/2A�NI9J�	F'TIFbA=Y<9JX�/>NI9<,	1 5�KL9<1�XHF'NI.=F B�?=TP/>NI9<,	1�,2[
NP.�F'GO9<M6?=Y</>NP9J,	1�9<GxYJFHGIG�NP.0/>1�NI.=F M�F�/21�/��>/29<Y</2;=Y<F�A�FbTI9<,@B �a1a?=M6;�FHT�,2[�NITP/21�GI9<Fb1jN*[ /29JY<?=TOFHG 9JG
�	FbTO)-GIM�/2YJYh/21=B�.=FH1=XbFSNI.=FH9JT:9JM�A=/2XbN^,	1-A=TO,	q	TP/>M F~�LFHXb?�NP9J,	1 9JG:1�,2N:GI9<q21=9Ji0XH/21jN'/>N:GIM�/2Y<Y
B=Fbq	TIFbFHGl,2[`A0/2TI/2Y<YJFHYJ9<GIM-5`w',��*Fb�	FbTH�0NP.�Fu9<M�A0/2XbN*,2[�NPTI/21=GO9<FH1jNn[ />9<Y<?�TIFHG*q	TI,��^GlTI/2A=9<B�YJ)��^9JNI.
NP.�F 1a?=M6;�FHTn,>[hA=TI,@XHFbGIGO,	TIGb�0/2G�9JG*F~�@9<B=Fb1aN�[mTI,	M NP.�F A=YJ,2N�5 _ /2TP/>Y<Y<FbY0F
��XH9JFH1=X~)�,>[`/2B0/2A�NI9J�2F
TI?�1=G^/2GnB=F~i01=FbB /2;�,��	Fp9JGnM6?=Xc.4.=9Jq	.=FbT�XH,2M�A0/>TIFHB NI,6NP.=F TI?=1=Gl,21 NPTP/>1=GI9JFH1jNlA=TO,LXbFHGIGO,	TIGb�
FHGOA�FbXH9</2Y<Yf) /VNuY�/2TOq	FHT 1@?�M6;�FbTp,2[�A=TO,LXbFHGIGO,	TIGb5 D .=F�A0/>TP/2YJY<FHY`F
��Xb9<FH1�Xb)�,2[*/2B=/2A�NP9f�	F6TO?=1=Gb�
/2GxB=F~i01=FHB�/2;�,��	F2�@TP/>1=q	FHG�[mTO,	M � 	 �E,	1 	UA=TI,@XHFbGIGO,	TIG NP,������ ,	14���pA=TI,@XHFbGIGO,	TIGb�a�^.�FHTIFH/2G
NP.�F6XH,	TOTIFbGIA�,	1=B=9J1=q i0q	?=TOFHGuTI/21=q	F [mTO,	M ����� ,	1 	QA=TO,LXbFHGIGO,	TIGpNI,4/2;�,	?�N�� � ,	1 ����A=TI, 

XHFbGIGO,	TIG�[m,	TxTI?=1=G�,	1�NPTI/21=GI9JFH1jN*A=TI,@XHFbGIGI,2TIGx�^9JNP.�,	?�N*/2B0/2ALNP9J�2F'TOFHA=YJ9<XH/>NP9J,	1 5 � �"F:Xb,	?=YJB�1=,>N
TI?�1 NP.=FSGI9JM6?=Y�/VNP9<,21-,21�/�GO9<1=q	YJFSA�TI,@XHFHGOGI,	T B=?=FSNI, 9<1�GI? ��XH9JFH1jNpM�FHM�,	Tg)	5 D .=F �>/2YJ?=FHG:,2[
A0/2TI/2Y<YJFHY=F���XH9<Fb1=Xb)�M�FH1jNP9J,	1=FbB�/2;�,��	F'/2TIF:;0/2GOFHB�,	1 /UGIFbk@?�FH1jNP9</2Y�F �LFHXH?LNP9<,21�NP9JM�Fl,>[ �������
GIFbXH,	1�B=GH�@�^.=9<Xc.�9<G FHGgNP9JM�/>NIFHB�[mTI,	M NP.=F^F~�LFbXH?�NI9<,	1�NP9<M�Fl,2[ /eA0/>TP/2YJY<FHYLTI?=1�,	1 	SB=FbB=9<XH/>NPFbB
A=TO,LXbFHGIGO,	TIG�/2GOGI?=M�9<1�q ������� F
��XH9JFH1=X~)	5 � C G�F~�LA=Y</29<1=FbBv/2;�,}�2F2�*GI9<M ?=Y�/>NI9<,	1"TI?=1�G�?=GI9J1=q
NPTI/21=GO9<FH1jN�A�TI,@XHFHGOGI,	TOG6�^9JNI. NP.=FQ/>B0/2A�NI9J�	F�TIFHA�Y<9<XH/>NP9J,	1�GOXc.=FHM�FQ?=GOFQ9<B=YJF�M�/2Xc.=9<1�FHG [m,	T /
GI9Jq	1=9fi0X�/21jN�[mTP/>XbNP9J,	1v,2[pNI.=FH9JT��*,	TO��5 W8?�TONP.�FHTH�*NP.=F-GI9JM6?=Y�/VNP9<,21 ?=GIFbB&[m,	T�,	?=T�M�F�/2GO?=TIF 

M�FH1jNPGp��/2GpNP,@, Y</2TIq	FeNP, i=Np,	1�/ GI9<1�q	Y<Fe��,	TO�aGONc/VNP9<,21�/21=B�.=Fb1=XHF�GI9J1=q	YJF A=TO,LXbFHGIGO,	TuTI?�1=G
�*FHTIF'1=,2N*Fb�2FH1QA�,	GIGO9<;=YJF25�W0,	TxGO9<M6?=Y</>NP9J,	1=G�NI.0/>N�/2TIF^NP,@,SY</2TIq2FnNP,Si�N�,	1�/eGO9<1=q2Y<Fl��,2TI�aGONP/ 

NP9J,	1 �hA0/>TP/2YJY<FHY`TI?�1=Ge/2TIF�M�/21=B0/VNP,	Tg)	5 ��.=Fb1"B�FHB=9JX�/>NIFHB�M�/2Xc.�9<1=FbGU/2TIF�1=,2Ne/��>/29JY�/2;=YJFe[m,2T
A0/2TI/2Y<YJFHY XH,	M�A=?�NP/>NP9J,	1 �h/2B=/2A�NP9f�	F�TOFHA=YJ9<X�/VNP9<,21 GIXc.=FbM�F�FH1�GI?=TOFHGUNP.0/>NUA=/2TP/2YJY<FbY]TI?�1=GU?=GI9J1=q
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KL9<1=q2Y<F opFbq	TIFbF opFbB=9<XH/>NPFbB D TI/21=GI9JFH1jN'_ TI,@XHFHGOGI,	TOG D TP/21�G'_ TO,LXbG
_ TI,@X25 ,2[ _ TI,@XHFbGIGI,2TIG �^9fNP. C B0/>A�NP9f�	Fe\:FbA=Y<9JX�/>NI9<,	1 �^9fNP.=,	?LN C \'K
���LFbX _]/2TI/ 
 �]�LFHX +�F�/>1 +-9<1 + /V� +�F�/21
D 9JM�F Y<Y<FbY<9JGIM D 9<M�F D 9JM�F ��� +�,��	FbGc� ��� +-,}�2FHGP� D 9JM�F
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9<B�Y<F �*,	TI�aGgNc/>NI9<,	1=G^Xb,	M�A�Y<FbNIFu9<1-/�TIFH/2GI,	1=/2;=Y<FuNI9<M�F25
C 1j)S/2A=A�TI,j/2Xc. 9<1jNPFb1=B=FHBSNP,^NP,	YJFHTP/VNPFxNPTP/>1=GI9JFH1jN [ />9<Y<?�TIFHGh�^9JY<Yj1=FbXHFHGOGP/2TO9<Yf)U9<1=Xb?=T GO,	M�F

,��	FbTI.=FH/2B NP,�Xc.=FHXc�aA�,	9<1jNpNI.=FSXb,	M�A=?�Nc/VNP9<,21�GgNc/>NIF ,2[�NI.=FeA=TI,@XHFbGIGIFbGH5prp�2FHTO.=F�/2B�9J1=XH?�TITIFbB
;j)uTIFbA=Y<9JX�/>NI9<,	1 ,2[@XH,	M�A=?�NP/>NP9J,	1pGONP/>NPF�/2GhB�,	1=F 9<1pNI.=F�/2B0/2ALNP9J�2F TIFbA=Y<9JX�/>NI9<,	1'GIXc.=FbM�F � �^.�9<Xc.
X�/>1�;�F6Xb,	1=GO9<B=FbTIFHB�/�[m,2TIM ,2[xB=9<GO�aY<FHGOGpXc.=FbXc�@A�,	9J1aNI9<1=qj� 9<G 1�,QY�/2TOq	FHT^NP.0/>1 NP.=F6,��2FHTI.�F�/2B
X�/>?=GIFbB ;j)�Xc.=FHXc�aA�,	9<1jNP9J1=qSNI,SB�9<GI�85 D .=F:1=F~NZ��,	TO��?=GIFbB�NP,e,	;�NP/29<1�NP.�F'M�F�/2GO?=TIFbM�Fb1jNPG�9<G�/
����+�;�A=G^��NP.=FbTI1=F~N��=�^.=9JXc.Q9<Gnka?=9JXc�@Yf)�;�FHXb,	M�9<1=q6,2;=GI,	YJFbNIF25 ��9JNI.4/S[ /2GgNPFHTl1�FbNZ�*,	TI��GI?=Xc.
/2Gl/>1 C D +�1=FbNZ�*,	TO��,	Tl/e[ /2GONn� NI.=FHTO1=FbNH��NP.�Fp,��	FHTO.=F�/>B-B�?=FpNP,6B=/>Nc/ TOFHA=YJ9<XH/>NP9J,	1�GO.=,	?=YJB
;�FeM ?=Xc.�GOM�/>Y<Y<FbTH5
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� �$� # ��	����!� � �
dZ1 NP.�F q	TP/>A=. GIFH/2TIXc. /2YJq	,	TO9JNP.�M$B=FHGOXHTI9J;�FbB 9<1vK@FHXbNI9<,	1 �@5��L� NP.=F Xb,	1=1=FbXbNI9J�@9JNZ)"9<1 


[m,	TOM�/>NI9<,	1 � NP.�FS/>BV|I/2XHFb1=Xb) M�/>NITI9 �0��9<GlTIFbA=Y<9JX�/>NIFHBQ,	1�/2YJY�NP.�FeA�TI,@XHFHGOGI,	TOGH5�\^FHA=YJ9<X�/VNP9<,21 ,2[
NP.�F4/2BV|I/2XbFH1=X~) 9<1L[m,	TIM�/>NP9J,	1�9<M�A=TI,��	FbG NP.�FQF
��XH9JFH1=X~) ,2[lNP.�FQA0/2TP/>Y<Y<FbYxq	TP/2A�. GOF�/2TOXc.v;a)
TIFbB=?=Xb9<1=q�NP.�FS/>M�,	?�1aN^,>[ B=/>Nc/�XH,2M�M6?�1=9<XH/>NPFbB 5x\:FbA=Y<9JX�/>NI9<,	1�,2[�NP.=Fe/2BV|I/>XHFH1�Xb)49<1L[m,	TIM�/ 

NP9J,	1�/2Y<GO,STOFHB=?�XHFHG�NP.=F:GONP/>NPF:9<1L[m,	TIM�/>NP9J,	1 NI.0/>N�9<GxTIFbka?=9<TOFHB�[m,2T�TOFHXb,}�2FHTO9<1=qe[mTI,	M�NITP/21�GI9<Fb1jN
[ /29JY<?=TOFHGH56w',���F~�	FbTH��TOFHA=YJ9<X�/VNP9<,21 ,2[�NP.=F�/2BV|I/2XbFH1=X~)�M�/>NPTO9f��,21"/>Y<Y�A0/>TONP9JXH9JA0/>NP9J1=q A=TO,LXbFHG 

GI,2TIGpYJ9<M�9JNPGlNI.=F6M�/V�L9<M6?=M GO9<�HF ,2[ NP.=F A=TI,	;�Y<FHM NP.=/>NpXH/21�;�F GI,	Yf�	FHB�5ed Np9<G B�FHGI9JTP/2;�Y<FSNI,
i01=B /�A0/2TI/2Y<YJFHY q	TI/2A=."GIF�/>TIXc. /2YJq	,	TO9JNP.�M NP.=/>N�/2YJY<,��^Gu[m,	TeGI,	YJ?�NP9J,	1�,2[lA=TO,	;=Y<FbM�Ge,2[lGO9<�bF
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Y�/>TIq	FbT*NP.=/21 NP.0/VNlX�/21Q;�FpGO,	YJ�2FHB4,	14/6GI9J1=q	YJF A=TO,LXbFHGIGO,	TH5xdZ1 NI.=9<GnGOFHX~NP9<,21 �L�*FuB=FHGOXHTO9<;�FU/21
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�5 24A � � � + A&2 ? � � 
���0�2 >J, � �
dZ1 NP.�F�9<M�A=TI,��	FbB�q	TP/>A=.�GIFH/2TIXc.�/2YJq	,	TI9fNP.=M-�0NP.=F�/>BV|I/2XHFb1=Xb) M�/VNPTI9 ��9<GpA0/>TONP9fNP9J,	1=FHB

/2M�,	1=q NI.=FQA0/2TgNP9<Xb9<A0/VNP9<1�q A=TO,LXbFHGIGOFHG�9<1 NP.�F [m,	Y<YJ,}�^9J1=q M�/21=1�FHTH5 D .=F4TI,��^G�,2[^NP.=F-/2B 

|I/2XbFH1=X~)�M�/>NITI9f� /2TOF�A0/>TONP9fNP9J,	1=FHBv/>M�,	1�q�NI.=F-A0/2TONI9<Xb9<A0/>NI9<1=q�A�TI,@XHFHGOGIFbG�GI?�Xc.&NP.0/VN�FH/2Xc.
A=TO,LXbFHGIG:XH,21aNP/29<1�G^NI.=FUXH,	M�A=YJFbNPFuXb,	1=1=FbXbNI9J�@9JNZ)49J1�[m,	TIM�/>NI9<,	1�[m,2T^/�GO?=;=GOFbNp,>[ NI.=Fe�2FHTgNP9<XbFHGb5
�"F6TIF~[mFHT NI,�NP.=9JG GO?=;=GIF~NU,2[ �	FbTONI9<XHFbGU/2G !�� � � �	� � �	�eNI,�NP.�F6XH,	TOTIFbGIA�,	1=B=9J1=q A=TO,LXbFHGIGO,	TH5 C G
F~�LA=Y</29<1�FHB&9J1 K@FHXbNI9<,	1 ��5����l/>N�F�/2Xc.&Y<Fb�2FHY^,2[pNI.=F TOFHXb?=TIGO9J�	F�B=FHALNP.&i0TOGON�GIF�/>TIXc. �^/�1=Fb�
�	FbTONIF~�&9<G�/2B=B=FbB�NP,�NP.=F�9<1=B�FHA�FH1=B=Fb1jN GIF~N ;�FH9J1=q�Xb,	1=GONITI?=X~NPFbB�/21=B�/>Y<Yn�	FbTONI9<XHFbG�9J1�NP.�F
XH?�TITIFb1jN�q	TP/2A�.�NP.0/VN�/2TIF /2BV|I/2XbFH1jN6NP,�NP.=9JG �	FbTONPF �v/2TOF B=FbY<FbNIFHB NI, [m,	TIM NP.�F��	FbTONPF � YJ9<GON
[m,	T�NP.=F-1=F~� q	TP/2A�.�NP,";�F-GIFH/2TIXc.�FHB 5�KL9<1�XHF-F�/2Xc. A�TI,@XHFHGOGI,	T�XH,	1jNP/29<1=G�,	1=Yf) /�A�,	TgNP9<,21
,2[ NI.=F�/2BV|I/2XbFH1=X~) M�/>NPTO9f����F�/2Xc.�A=TO,LXbFHGIGO,	Tu1=FbFHB=GpNI,Q,	;�Nc/>9<1�/2B}|I/2XHFb1=Xb) 9<1�[m,	TOM�/VNP9<,214[m,2T
�	FbTONI9<XHFbGlNP.0/>N !�� � � �	�'NP,�,2NI.=FHTlA=TO,LXbFHGOGI,	TOGH5 C GlF ��A�Y�/29J1=FHBQ9J1-KLFHX~NP9<,21��L5��@�L�^.=Fb1-NI.=FuGI?=; 

q	TI/2A=.=G�q	Fb1=FHTI/>NPFbB&/2TOF4,2[ GO? ��XH9JFH1jN�q	TP/21a?=Y</2TI9fNZ)"NI.=Fb) />TIFQGIFH/2TIXc.�FHB YJ,LXH/2Y<Yf)�,	1�,21=FQ,2[
NP.�FuA0/2TONI9<Xb9<A0/>NI9<1=qSA=TI,@XHFbGIGO,	TIGb5 D ,�/��	,	9JBQXH,	M�M6?=1=9JX�/>NI9<,	1�B=?=TI9J1=q6NP.�FuY<,@X�/2Y�GIFH/2TIXc. �0FH/2Xc.



���

A0/2TgNP9JXH9<A=/>NP9J1=qUA=TI,@XHFbGIGn1=FbFHB=G*NP, .=/��2Fu/2BV|I/>XHFH1�Xb)�9<1�[m,2TIM�/>NP9J,	1�[m,	T�/>Y<Y0A0/29JTIG�,2[ �2FHTONI9<XbFHGn9J1
9JNIGUGI?=;=q2TP/2A=.�5�W0,	TuNI.=9<GeA=?=TOA�,	GOF2� ;�F~[m,	TIF�GONP/2TONI9<1=q-Y<,@X�/2Y GOF�/2TOXc. ,	1"9JNPGeGI?�;=q	TP/>A=. �]FH/2Xc.
A=TO,LXbFHGIGO,	Tn,	;LNc/29J1=Gn/2B}|I/2XHFb1=Xb)�9<1�[m,	TOM�/VNP9<,21�[m,2T*�	FbTONI9<XHFbGl9<1�NI.=F GO?=;=q	TI/2A=.QNP.=/>Nn;�FHYJ,	1=qSNI,
,2NI.=FHTuA=TO,LXbFHGOGIFHGb5�rp1=XHF6NI.=F�/2BV|I/2XbFH1=X~)�M�/>NPTO9f��9<GpXb,	1=GgNPTI?�XbNPFbB"[m,	T'NP.=F�GO?=;=q	TI/2A=.�NP,4;�F
GIFH/2TIXc.�FHB �8NP.=FUA=TO,LXbFHGOGI,	TOG'B=,�1=,>N^1=FHFbB�NP,�Xb,	M�M ?=1=9<XH/>NPFuB�?=TI9J1=q�NP.=FUY<,@X�/>Y�GIFH/2TIXc.�5
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s�,	1=GO9<B=FbT:/�q	TI/2A=.4�^9JNI. � �	FbTONI9<XHFbG />1=B /�A=TO,	;0/2;=9JY<9fNZ)�,2[ ��NI.0/>N:/21j)QNZ�*,��	FbTONI9<XHFbG

/2TOF�Xb,	1=1=FbXbNIFHB 5 D .=F�/>BV|I/2XHFb1=Xb)�M�/>NITI9f� 9<GUA0/>TONP9fNP9J,	1=FHB�/>M�,	1�q4NI.=F�A=TI,@XHFbGIGO,	TIGSFHka?0/2YJYJ)
/21=B .=FH1=XbF�F�/2Xc.�A�TI,@XHFHGOGI,	TuXb,	1jNc/29J1=G'NI.=F6Xb,	M�A�Y<FbNIF6/2B}|I/2XHFb1=Xb)�9<1�[m,2TIM�/>NP9J,	14,2[ � � � �	FHT 

NP9JXHFbGS,	T � ��� � Fb1aNITI9JFHGH�`�^.=FHTOF � 9<GUNP.=F�1a?=M6;�FHT ,>[nA=TO,LXbFHGIGO,	TIGb5 D .=F /2B}|I/2XHFb1=Xb)�M�/>NPTO9f�
9<G^TOFHA=TOFHGIFb1jNPFHB�/>G';=9fN:A0/>NINIFHTO1=GH5nd [ � 9<GlNP.�Fe�*,	TIB�GI9J�HFe,	1�NI.=FS.�,	GON'M�/>Xc.=9<1=F>�=NP.=Fb1 NP.�F
/2M�,	?=1jNx,2[�GONI,	TP/>q	FlTIFbk@?�9<TIFbB�[m,2T�NP.=FlYJ,LXH/2Y�A0/>TONP9fNP9J,	16,2[�NP.=F^/>BV|I/2XHFb1=Xb)�M�/>NITI9f�S9JG � � � � ��5
C NlFH/2Xc.QY<F~�	FHY�,2[hNP.�FpTIFbXH?=TOGI9J�2FuGIFH/2TIXc. �8/e�	FHTgNPF � �^9JNI. M�9<1=9JM6?=M B=Fbq	TIFbFp9<G�/2B=B=FbB NP,6NP.�F
9<1�B=FHA�FH1=B�FH1jNpGOFbN /21=B�/2Y<Y��2FHTgNP9<XbFHG:NP.0/>N'/2TOFe/2BV|I/2XbFH1jN'NI,�9fN:/2TIFeB=FbY<FbNIFHB4NP,�[m,	TIM NP.=FU�@9<T 

NP?=/2Y�q	TI/2A=.Q/VN�NP.�Fp1=F~�@N^YJFb�	FbY 5 D .a?=GlNI.=Fp1a?=M6;�FHTn,>[h�	FHTgNP9JXHFHGl,>[hNP.=F �@9JTONP?=/2Y�q2TP/2A=.�NP,�;�F
GIFH/2TIXc.�FHB B=FbXHTOF�/2GOFHGpF ��A�,	1=Fb1jNP9�/>Y<YJ) />N'/�TI/>NPFU,2[ � �

�

�@�~5 D .�FSXb,	M�M ?=1=9<XH/>NP9J,	1QTIFbka?=9<TOFHB
/>N'F�/2Xc. Y<Fb�2FHY`,2[�NI.=FSTOFHXb?=TIGO9J�	F GIF�/>TIXc. Xb,	1jNc/29J1=G'NI.=F />BV|I/2XHFb1=Xb)�9<1L[m,	TIM�/>NP9J,	1 [m,	T^F�/>Xc. ,2[
NP.�F �	FbTONP9JXHFbG�NP.0/VNl;�FbY<,	1�qSNP, ,2NP.=FbTnA=TO,LXbFHGIGO,	TIGb5 C Nl/6q	9f�	FH1�Y<Fb�2FHY�,2[hNP.=F TIFHXb?=TIGO9J�2FuGIF�/>TIXc.
�Z�	NP.=F^1a?=M6;�FHT ,>[��2FHTgNP9<XbFHGx,2[�NP.=FlGO?=;=q	TI/2A=.�9<G />A=A=TI,��L9<M�/>NIFHYJ) � � �

�

�@� � 5xKL9J1=XHFnNI.=F^/2BV|I/ 

XHFb1=Xb) M�/>NITI9 ��9JGlA0/2TgNP9JNI9<,	1�FHB Fbk@?=/2Y<Yf) /2M�,	1=qSNP.=FuA=TO,LXbFHGOGI,	TOGH�0TI,2?=q	.=Yf) /6[mTP/>XbNP9J,	1 ,2[ � � ��
,2[*NP.=FbGIF��2FHTgNP9<XbFHGS;�FbY<,	1=q4NP,�,2NP.�FHTUA=TI,@XHFbGIGO,	TIGb5 ��9fNP.�;=9JNeTOFHA=TOFHGIFb1jNc/>NI9<,	1�[m,2TUNI.=F�TI,��^G
,2[ NP.=FS/2BV|I/2XbFH1=X~)-M�/>NITI9 ���LNP.=FS/2M�,	?=1jN:,2[�B0/VNc/�TIFHka?=9JTIFbB />N'F�/2Xc.�A=TI,@XHFbGIGO,	T 9JG'/>A=A=TI,��L9 

M�/>NPFbYJ) � � �� ��� �

�

�@� � �
�
5 D .=F'/2M�,	?=1jN ,2[�XH,2M�M6?�1=9<XH/>NP9J,	16B=FbXHTIFH/2GIFbG�F ��A�,	1=Fb1jNP9�/>Y<YJ)e�^9JNI.

NP.�F�YJFb�	FbYx,2[�NI.=F�GOF�/2TOXc.�NPTOFHF>5QW]9<1=/2Y<Yf) FH/2Xc.�A=TO,LXbFHGOGI,	TS1=FHFbB=GSNI,�Xb,	1=GONITI?=X~N6/-XH,	M�A=YJFbNPF
/2BV|I/>XHFH1�Xb) M�/>NITI9f��[m,	TeNP.=F�GI?=;=q2TP/2A=. NI,�;�F GOF�/2TOXc.=FHBvYJ,LXH/2Y<Yf)	5 d [�� 9<GSNP.=F 1a?=M ;�FbT6,2[
�	FbTONI9<XHFbG ,2[ NP.=FeGI?�;=q	TP/>A=. NP,�;�FSGOF�/2TOXc.=FHB�YJ,LXH/2Y<Yf)	�LNI.=FH1�NP.=FS/2M�,	?=1jN:,2[ /2B}|I/2XHFb1=Xb)-B0/>NP/
TIFbka?=9<TOFHB4/>NlFH/2Xc.4A=TI,@XHFbGIGO,	Tl9<G � � �� � �

�
5 D .=Fu1a?=M ;�FbTn,2[`B=9<GgNP9J1=XbN�GI?=;=q2TP/2A=.�Gl,2[`/6q	TP/>A=.

�^9JNI.�� �	FbTONP9JXHFbGS9JG � � � GO,-NI.=F�XH,	GgNS,>[nGIFH/2TIXc.�9<1=q�/2Y<Y NP.=F�GI?�;=q	TP/>A=.=Ge9<GuF~�LA�,	1=Fb1aNI9�/2Yx9J1
NP.�F'1a?=M6;�FHT�,2[ �2FHTgNP9<XbFHG�,2[ NI.=F'GO?=;=q	TI/2A=.�� /21=B�NP.=F:XH,	M�M6?=1�9<X�/VNP9<,21�XH/21�;�F^A�FbTO[m,	TOM�FbB
�^9JNI.=,	?�N^YJ,	GI9J1=q�A0/2TI/2Y<YJFHY�F
��XH9JFH1=X~)	5
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D .=F�/2B0/2ALNP9J�2F A�FbTO[m,	TOM�/>1=XHFv,2[�NP.=Fvq	TI/2A=.EGIFH/2TIXc.�/2Y<q	,2TI9JNI.=M B=FHA�FH1�B=G�,	1tNP.�F
/2M�,	?=1jNp,>[xB0/>Nc/�NP,�;�F6TOFHA=YJ9<X�/VNPFHB�5uKL9J1=XHFeNP.=F�/>BV|I/2XHFb1=Xb) M�/VNPTI9 �-9<G:A0/2TgNP9JNI9<,	1�FHB />M�,	1�q
NP.�FlA=TI,@XHFbGIGIFbGH�@NP.=F^/2B}|I/2XHFb1=Xb)�M�/>NITI9f�SA0/>TONP9fNP9J,	16,2[�F�/2Xc.�A=TO,LXbFHGIGx1=FbFHB=G NI,e;�FlXH,2A=9<FbB�NI,U/
;0/2Xc�a?=A�A=TI,@XHFbGIGH5 D .�F'TOFHA=YJ9<X�/VNP9<,21�,2[h/2B}|I/2XHFb1=Xb)�M�/>NPTO9f�6A0/2TONI9JNI9<,	1�9JG ?=GIFbB�NP,eTIFbXH,��	FbT*NP.�F
A=TOFHB=FbXHFHGOGI,	Tu9J1 XH/2GIF6,>[x/�[ /29JY<?=TOF25 D .=F�/>BV|I/2XHFb1=Xb)�M�/>NPTO9f�4A0/>TONP9fNP9J,	1=G:X�/21 ;�F TOFHA=YJ9<XH/>NPFbB
/>NpNI.=F�;�FHq	9J1=1=9<1�q ,2[�NP.=F�GOF�/2TOXc.";�FHXH/2?=GIF6NI.=FHGOF�1=FHFbB"1=,>Nu;�F�?�A�B0/VNPFHB�9J1�F�/2Xc.�XH,	M�A=? 

Nc/VNP9<,21"GgNPFHA�5 w:,}�*Fb�2FHTb���^.=FH1v/-A=TI,@XHFbGIG A�FHTg[m,	TIM�GeTIFHXb,��	FHTg)"[m,2TS9fNPGU[ /29<YJFHB�A=TIFbB=FHXbFHGIGO,	T
/21=B&/2GIGO?=M�FHG�9fNPG�9<B�FH1jNP9fNZ)	��9fN�1=FHFbB=G 1=,2N�,	1�YJ) NI.=F�[ /29JY<FbB A�TI,@XHFHGOG�� G /2B}|I/2XHFb1=Xb) M�/>NPTO9f�
A0/2TgNP9fNP9<,21 ;=?�N'/2YJGI,�/�TIFbA=Y<9JX�/6,2[`NP.=Fe/2B}|I/2XHFb1=Xb)QM�/>NITI9f��A0/2TgNP9fNP9<,21 ,2[`NP.=Fu[ /29JY<FHB�A=TI,@XHFbGIG�� G
A=TOFHB=FbXHFHGOGI,	Tb5 D .=F'1�Fb��A=TO,LXbFHGOG*1=FbFHB=G�NP.=9JGxTIFHA�Y<9<XH/p,	1=Yf)�9<1�X�/>GIF:,2[h/p[ /29JY<?=TOFn,2[ 9fNPG A=TOFHB=F 

XHFbGIGO,	TH5 D .=FHTOFb[m,	TOF2�h?=A�B0/>NI9<1=q�NP.=F�/2B}|I/2XHFb1=Xb) 9<1�[m,	TOM�/VNP9<,21�,2[ NI.=F6A=TOFHB=FbXHFbGIGI,2TS1=FbFHB=GpNI,
;�FnB=,	1=F�,	1=XHFlA�FHT]TIFHXb,��	FHTg)	5 D .=FlXb,	GON�,2[8TIF~[mFbNPXc.�9<1=qpNI.=F^/2BV|I/2XbFH1=X~)6M�/>NPTO9f�eA0/>TONP9fNP9J,	1 XH/21
NP.�FHTIF~[m,	TIF:;�F:9J1=XHYJ?=B=FbB�9J1�NI.=F:XH,	GgN�,2[�TIFbXH,��	FbTI9J1=q6/u[ /29<YJFHB�A=TO,LXbFHGOGH5�W]9<q2?=TIF��L5��U9<Y<YJ?=GONITP/>NIFHG
TIFbXH,��	FbTO)�,2[ /u[ />9<Y<FbB�A=TI,@XHFbGIG � �	�];j)�9JNIGxGI?=XbXHFHGOGI,	T*A=TI,@XHFbGIG � �j� 5 _ TI,@XHFbGIG �eXbTIF�/VNPFHG*/UXc.=9<YJB
A=TO,LXbFHGIGS�^.=9<Xc. A�FHTg[m,	TIM�G TOFHXb,}�2FHTg)�[m,	TeA=TI,@XHFbGIG ��/21=B /2GOGI?=M�FHG 9JNPGe9<B�FH1jNP9fNZ)�[m,	T GO?=;=GIF 

ka?=FH1jN XH,	M�A=?�NP/>NP9J,	1=GH5�KL9J1=XHF�NP.=F�1=F~� A=TI,@XHFbGIGSGONP9JY<Y�Xb,	1jNc/29J1=GUNP.=F�TIFbA=Y<9JX�/4,2[l/>BV|I/2XHFb1=Xb)
M�/>NPTO9f�-A0/2TgNP9fNP9<,21 ,2[�A=TO,LXbFHGIG �@��NP.=9JG TOFHA=YJ9<X�/�1=FHFbB=GpNP,Q;�F6?=A�B0/>NIFHB��^9JNI. NP.=F�/>BV|I/2XHFb1=Xb)
M�/>NPTO9f��A0/2TgNP9fNP9<,21�,2[^A=TO,LXbFHGOGQ� � 9fNPG A�TIFHB�FHXHFbGIGO,	Tc�6GI, NI.0/>N 9JN6XH/21 TIFbXH,��	FbT�A=TI,@XHFbGIGQ�Q9J1
X�/>GIFU,2[ /6[ /29JY<?=TOF25

dZ1 />B=B=9JNI9<,	1 NI,�NI.=F />BV|I/2XHFb1=Xb) M�/>NPTO9f� A0/2TONI9JNI9<,	1 � NI.=F />BV|I/2XHFb1=Xb) M�/>NPTO9f� ,2[pNP.�F
GI?�;=q	TP/>A=. NP.0/VN69<GSGIFH/2TIXc.=FbBvY<,@X�/2YJYJ)�/>Y<GI, 1=FHFbB=G NP, ;�F TOFHA=YJ9<XH/>NPFbB 5 w:,���F~�	FHTb�*GO9<1=XbF�NP.�F
GI?�;=q	TP/>A=.=G]GOF�/2TOXc.=FHB�YJ,LXH/2Y<Yf) ,	1eNP.=F*A0/2TgNP9<Xb9<A0/VNP9<1�q:A�TI,@XHFHGOGI,	TOG�B=9 � FbT`,21=YJ)UGOY<9<q2.aNIYJ)2�}�*FnXH/21
/��	,	9JB TIFbA=Y<9JX�/>NI9<1=q4NP.=F /2BV|I/2XbFH1=X~) M�/>NPTO9f��,2[lNI.=F Y<,@X�/>Y*GO?=;=q	TI/2A=.=G�9f[n��FQXb,	1=GgNPTI?�XbN�NP.�F
/2BV|I/>XHFH1�Xb)6M�/>NITI9f�U[m,2T NP.�FnY�/2TOq	FHGgN�,2[0NI.=FHGOFlGI?=;�q	TP/2A�.=GH5 D .�9<G�9JG NP.�Fl/2A=A=TO,j/2Xc.6[m,	YJY<,��*FHB69J1
,	?=T*9<M�A=Y<FbM�Fb1jNc/>NI9<,	1 5 KL9J1=XHF:NP.=F'GI?=;�q	TP/2A�.=GnB=9 � FbT�GIYJ9<q	.jNIYJ)6[mTO,	M F�/2Xc. ,>NP.=FbTH�=/eM�/>A=A=9<1�q
NP.=/>Nx9<B=Fb1jNP9Ji=FHG NP.=FbGIF^�	FbTONP9JXHFbG*1=FbFHB=GxNP,e;�F:TOFHA=YJ9<XH/>NPFbB�,21�NI.=F^;0/2Xc�a?=A�A=TI,@XHFbGIGH5 D .=9JG XH,	GgN
9<G*A=TI,2A�,	TgNP9J,	10/2Y8NP, NI.=Fu1a?=M6;�FHTn,>[h�	FHTgNP9JXHFHGl9J1 NP.=F ,	TI9Jq	9<10/>Y�q2TP/2A=.�5 D .a?=GlNP.=Fu/>M�,	?�1aN�,2[
XH,2M�M6?�1=9<XH/>NP9J,	1�TIFHka?=9JTIFbB [m,	T*TOFHA=YJ9<XH/>NP9J,	1�B�?=TI9J1=q 1=,2TIM�/2Y8F~�LFHXb?�NP9J,	1 9<G*GIM�/2Y<YJFHT NP.=/21�NP.�F
XH,2M�M6?�1=9<XH/>NP9J,	1 9<1�.=FHTOFH1jN^NP,�NP.=Fe/2YJq	,	TO9JNP.�M�5
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D .=F�F~�LFHXb?�NP9J,	1UNP9<M�FHGh,>[LNI.=F*9JM�A�TI,��	FbBeq2TP/2A=.eGIFH/2TIXc. /2TIFxA=YJ,2NINIFHBU9<1ui0q2?=TIF �L5�	=5 D .=F

F~�LFbXH?�NI9<,	1�NP9<M�FHGu[m,	Te/ �������Q�	FbTONPF �"q	TP/2A�."�^9JNI.�NI.=F�A=TI,	;=/2;=9<YJ9JNZ) ,2[nFbB=q	F�XH,	1=1�FHXbNI9J�@9JNZ)
,2[ �

�
� 	=5 C G�XH/21 ;�FQGIFHFb1 [mTI,	M NP.=FQA�Y<,2NIGH��NP.�F4/2Y<q	,2TI9JNI.=M$,	;�NP/29<1�G q	,@,LB GOA�FbFHB=?�A=G�,	1

B=FbB=9<XH/>NPFbB�A=TO,LXbFHGOGI,	TOGH5
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C GeF~�LA=Y</29<1�FHB�9<1�KLFHX~NP9<,21 �L5����hNP.�F�TOFHGI?�YJNPGeA=TOFHGIFb1jNPFHB /2;�,��2F�.0/��	F�;�FHFH1",	;�NP/29<1=FbB

�^9JNI.QGI9JM6?=Y�/VNPFHB NITP/21�GI9<Fb1jN^A=TI,@XHFbGIGI,2TIGH5 D ,�B=FHM�,	1=GgNPTP/VNPFpNP.�FU/2A=A=YJ9<X�/>;=9<YJ9JNZ)�,2[�NP.�F C B0/2A 

NP9f�	F�\:FbA=Y<9JX�/>NI9<,	1 Ka)LGgNPFbM NI,�/�TIFH/2YlGI9fNP?0/>NI9<,	1����*F�NIFHGONIFHB&NI.=F-GO)@GONIFHM 9<1�/�TOF�/2Y^Fb1a�@9 

TI,21=M�Fb1jNp,	1 NI.=F�s�,	M�A=?�NIFHTpKLXH9JFH1=XbF�opFHA0/>TONPM�FH1jNp7'FbNZ�*,	TO� />N \:Fb1=GIGOFHY</2FHTu_`,	YJ)aNIFHXc.=1=9JX
dZ1=GgNP9JNI?�NPF>5 D .=F 9JM�A�TI,��	FbB�q	TI/2A=.�GOF�/2TOXc.Q/2YJq	,	TI9fNP.=M B=FHGOXHTO9<;�FHB 9J1 KLFbXbNI9<,	1 �L5�	�5J�'9<G�TI?=1�,	1
NP.�F ��,2TI�aGONP/>NP9J,	1=G�9J1�NP.�Fus�,	M�A=?�NIFHTlK@XH9<Fb1=XHF B=FHA0/>TONPM�FH1jNH5 D .=Fu.=,	GgNnM�,	1=9JNI,	TxB=FHGOXHTO9<;�FHB
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9<1 KLFHX~NP9J,	1 ��5�	=5f� TI?�1=1=9<1�q6,	1�NI.=F'�*,	TI�aGgNc/>NI9<,	1=G�B=FbNIFHTIM�9<1�FHG*NI.=F GgNc/>NI?=Gn,2[hNI.=F .�,	GONH5 D .=F
A=TO,LXbFHGIGO,	T�A�,@,	Yl?=GOFHB�[m,2T�NI.=FHGOF TO?=1=G�XH,	1=GO9<GgNPFHB�,2[u/>;�,	?LN � ��M�/2Xc.=9J1=FHG�NP.=/>N�9<1=XbY<?=B=FbB
KLA0/>TIX � � +�,@B=FHYJG��	���Q/21�B ���	� /21=B�KLA0/2TOX ���QA=TI,@XHFbGIGO,	TIGb5 D .�F�TO?=1=GU?=GOFHB"/4B�FHq	TOFHF�,2[
A0/2TI/2Y<YJFHYJ9<GIM ,>[���� �^9fNP. � ,2[�NP.=FbM ?=GO9<1=qQ1=,21=B=FHB�9<X�/VNPFHB�M�/2Xc.=9<1�FHGH5 D ,4XH,2M�A�FH1=GI/>NPF6[m,2T
NP.�F�B=9 � FbTIFH1�XHF 9J1�GIA�FHFbB=G6,2[lNI.=F�B�9 � FHTIFb1jN6M�/2Xc.=9<1�FHGH��/�q	TI/2XHF�A�FbTI9<,@B�,>[���� GOFHXH,21=B=G69JG
?=GOFHB 5 D .0/>N^9JGH�0/�A=TO,LXbFHGIG^�^9<YJY���/29JNl[m,2T�����GIFbXH,	1=B�G />[ NIFHTl9fNli01=9<GO.=FHG^9fNPGlXH,2M�A=?LNc/>NI9<,	1�NI,
TIFbA=Y<9JX�/>NIF�[m,	Te/4[ /29JY<FbB�A�TI,@XHFHGOGH54W0,	T����L�
�����4�2FHTONI9<XbFHGS�^9fNP."/-M�F�/>1"A=TO,	;0/2;�9<Y<9fNZ) ,2[�XH,	1 

1=FbXbNP9f�@9JNZ)-,2[���5
� 	=�8NP.�F6F~�LFHXb?�NP9J,	1 NI9<M�FS,	1 1=,	1=B=FbB=9<XH/>NPFbB A=TO,LXbFHGIGO,	TIG 9<Gp/>;�,	?LN ����.=,	?=TOG
XH,2M�A0/>TIFHBQNI,�/2;�,	?�NU� ��5��6.=,2?=TIG^,	14B=FbB=9<XH/>NPFbB�A=TO,LXbFHGOGI,	TOGH5

D .=F^M�/V�L9<M6?=MEGI9J�HF^A=TO,	;=Y<FbM NI.0/>NxX�/>1�;�F^GI,	Yf�	FbB�,	1�/uGI9J1=q	YJFnA=TI,@XHFbGIGO,	Tx9<Gx/uq	TP/>A=.
,2[������������e�	FHTgNP9JXHFHGb5 �:GI9J1=q6NP.=F 9<M�A=TI,��	FbB4q	TP/2A�.QGIF�/>TIXc.-/2Y<q2,	TI9fNP.=M-�j��FU/2TOFU/2;=YJF'NP,�GO,	YJ�2F
q	TI/2A=.=G:,2[ GO9<�HF����L���������	FbTONI9<XHFbGH5 D .=F F �LFHXH?LNP9<,21 NP9JM�Fu[m,	T:/�q2TP/2A=.-�^9JNI.����L���������	FbTONI9<XHFbG
/21=B / A=TO,	;0/2;�9<Y<9fNZ)�,2[ Xb,	1=1=FbXbNI9J�@9JNZ)�,2[ ��5�� ��9JG�/2;�,	?�N �@5�� .=,	?�TIG6�^.=Fb1�?=GO9<1=q�/�B=Fbq	TIFbF
,2[]A0/2TP/>Y<Y<FbY<9JGIM ,2[n���L5 D .=FSXb,	TITOFHGOA�,	1�B=9<1=q�F~�LFbXH?�NI9<,	1-NP9<M�Fu,	1-1=,	1=B�FHB=9JX�/>NIFHB A�TI,@XHFHGOGI,	TOG
9<GU/>;�,	?LN����Q.=,	?=TOGH5�_ /2TP/>Y<Y<FbY]TO?=1�,	1�B=FHB=9JX�/>NIFHB�A=TO,LXbFHGIGO,	TIGe?=GOFHB�NP.=F6[ /2GgNPFbTeA�TI,@XHFHGOGI,	TOG
� +-,LB=FbYl�	���j�'�^.�9<Y<FSNP.=F�TI?�1",	1�1=,21=B=FHB�9<X�/VNPFHB�A=TO,LXbFHGIGO,	TIGe?=GOFHB /QM�9f�@NP?�TIF6,2[�[ /2GgN />1=B
GIYJ,���A=TI,@XHFbGIGO,	TIG � ;�,2NP. +�,@B=FHYx�	����/21=B +�,@B=FHY����j� �8GI,�A=/2TON:,2[ NP.=FeF~�LFHXb?�NP9J,	1 9JG:,21�NP.�F
GIYJ,���FbTpA=TI,@XHFbGIGO,	TIGb5UKLX�/>Y�/2;=YJFUA0/2TP/>Y<Y<FbY`/2Y<q	,2TI9JNI.=M�G^/2TIFSFHGIGOFH1jNP9</2Y NI, GI,2YJ�	FSA=TI,2;=Y<FbM�G^NP.0/VN
/2TOF^NI,L,uY</2TIq2FnNP,ui=N�9<1�NP.�F:M�FHM�,	Tg) ,2[ /uGI9<1�q	Y<FnA�TI,@XHFHGOGI,	Tb5 C B0/>A�NP9f�	F^TIFbA=Y<9JX�/>NI9<,	1�GOXc.=FHM�F
/2YJY<,��^GnF
��Xb9<FH1jN'F~�LFHXb?�NP9J,	1-,2[]A=/2TP/2YJY<FbY�TI?�1=G^,	1�1�,	1=B=FbB=9<XH/>NPFbB�A=TO,LXbFHGOGI,	TOGH5
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dZ1 NP.�9<G�Xc.=/2A�NPFbT��*FuA=TIFbGIFH1jNIFHBQNP.=Fp/2A=A=YJ9<X�/VNP9<,21�,2[`/>B0/2A�NI9J�	F'TIFbA=Y<9JX�/>NI9<,	1�GIXc.=FbM�F NI,

NZ�*,"A0/>TP/2YJY<FHY�XH,2M�A=?LNc/>NI9<,	1=G�
S/ XH,	M�A=?�NP/>NP9J,	1 B=,	M�9<1=/21jN�/21=B /�TIFbA=Y<9JX�/>NI9<,	1"B=,	M�9<10/>1aN
/2A=A�Y<9<XH/>NP9J,	1&,21�GI9<M ?=Y�/>NIFHB NITP/21=GO9<Fb1aN A=TI,@XHFbGIGI,2TIGH5 D .=F�TIFHGO?=YJNIGQB=FHM�,	1=GgNPTI/>NPF NI.0/>N �*F
X�/>1 F~�LFHXb?�NPF�XH,	M�A=?�NP/>NP9J,	1"B�,	M�9J10/21jNS/2A=A=YJ9<XH/>NP9J,	1=GuF
��Xb9<FH1jNIYJ)�,	1 1=,21=B=FHB�9<X�/VNPFHB"��,	TO��

GONP/>NP9J,	1=Gb5��"F6/>Y<GI,�B=FHM�,	1=GgNPTI/>NPFbB NP.=FSX�/2A=/2;=9<YJ9JNI9<FHGl,>[�NP.=F6/2B0/2A�NI9J�2FSTOFHA=YJ9<X�/VNP9<,21�GOXc.=FHM�F
;j)QF~�LFbXH?�NI9<1=q�NP.=FUq	TI/2A=.4GIFH/2TIXc.�A=TI,	q2TP/2M ,	149<B=YJFp��,	TO�aGONc/VNP9<,21=G^,	1QNP.=FU1=F~NZ��,	TO�Q,2[�KL?=1
�*,	TI�aGONP/>NP9J,	1=Gl9J1�NP.=FUopFbA0/2TgNPM�FH1jNl,2[]s�,	M�A=?�NIFHT^KLXb9<Fb1=XHFU/>Nl\:Fb1=GIGOFHY�/>FHT^_ ,2YJ)aNPFbXc.=1=9<XudZ1 

GONI9JNI?�NPF>5
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dZ1 NP.�FuA=TIFbXHFHB�9<1=q�Xc.0/>A�NPFbTIGl��FuB�FHM�,	1=GONITP/>NIFHB4/2A�A=Y<9JX�/2;=9JY<9fNZ)�,2[ (lK�_v;0/2GOFHB4A0/2TI/2Y<YJFHY�A=TI, 

XHFbGIGO9<1=qpNI,u1=FbNZ�*,	TI�aG ,2[0�*,	TO�@GgNc/>NI9<,	1�G��^9JNP.6/2A=A=YJ9<X�/VNP9<,21=Gh[mTI,	MEA=Y�/>GIM�/'GI9JM6?=Y</>NP9J,	1 �}q	TP/>A=.
GIFH/2TIXc. /21=B�i01�9JNPF�FbY<FHM�FH1jNSM�,@B=FbY<9<1�q=5 �"F�A�TI,	A�,	GIFbB /21"/2A=A=TO,j/2Xc.�NI, /2B=/2A�NP9f�	F�A0/2TI/2Y 

Y<FbY<9JGIM 9<1 / 1=FbNZ�*,	TO��,2[hNITP/21=GO9<Fb1aNnA=TI,@XHFbGIGI,2TIGn�^9JNI.=9<1�NP.=F [mTI/2M�Fb�*,	TI��,2[hNI.=Fu(lK�_vM�,LB=FbY 5
�"F A=TOFHGIFb1jNPFHB-/21 /210/2Yf)LGO9<G�,2[h,	?�T�GIXc.�FHM�F2��B�FHGI9Jq	1 ,2[hNI.=F C B0/2A�NI9J�2Fp\^FHA=YJ9<X�/VNP9<,21�Ka)LGgNPFbM
/21=B /2A=A=YJ9<XH/>NP9J,	1Q,2[]NI.=FUGO)@GONIFHM NP,�GIA�FHXb9Ji0XeA0/2TI/2Y<YJFHY Xb,	M�A�?�NP9J1=q�/2A=A=YJ9<X�/VNP9<,21=GH5 �"FSGO.0/2Y<Y
1=,���F �=/>M�9J1=FpNP.=9JGl��,	TO� 9<1�/�;=TI,	/2B=FHT^A�FHTOGIA�FHXbNI9J�2F 
�9<1�XHY<?�B=9<1=q�9fNPGlGOXH,	A�F2��/2A=A�Y<9<XH/2;=9JY<9JNZ)2�
XH,21aNITI9J;=?�NP9J,	1 �=YJ9<M�9JNP/>NP9J,	1=GH�jF �@NPFH1�GI9<,21=G />1=B-[m?LNP?=TOFp��,	TO�85

� �-� � �%� �����C�&�%	��
D .=F�(lK�_ M�,LB=FbYU/2Y<YJ,��^G NP.=F�A=TI,2q	TP/2M�M�FHT NP,�qj/29J1 9J1=GI9Jq	.jN-9<1jNP,vNP.=F�GONITI?=X~NP?=TOF

,2[�NP.=F�A0/>TP/2YJY<FHY`XH,2M�A=?LNc/>NI9<,	1�/21�B�NI,-?�GIF�NP.=F�9J1=GI9Jq	.jNpNP,49<M�A=TO,}�2F6NP.=F�A�FHTg[m,	TIM�/21=XbF�;a)
Xc.0/21�q	9<1=q:NP.=F�B0/>Nc/:B=9<GgNPTO9<;=?�NI9<,	1�5 �"Fn.0/��2FnB=FHM�,	1=GgNPTI/>NPFbB NP.=9JG�/2;�9<Y<9fNZ)p,2[0NI.=Fn(nK�_�M�,@B=FHY
;j) 9JM�A�Y<FHM�FH1jNI9<1=q�NP.=F A=Y�/2GOM�/�GI9JM6?=Y�/VNP9<,21�9J1 NP.=F6(lK�_�M�,@B=FHY�5 �"F6?=GOFHB�(lK�_�/210/2Yf)@GI9<G
NPFbXc.=1=9Jk@?�FHG^NP,�9<M�A=TI,��	FpNI.=FUA�FbTO[m,	TOM�/>1=XHFu,	1�/�1=FbNZ�*,	TO�Q,2[ �*,	TO�@GgNc/>NI9<,	1�GH5

D .=Fl(nK�_�M�,@B=FHY@9<G`9<1jNIFH1=B=FbB�;j) 9fNPG /2?�NP.�,	T NI, ;�Fn/ q	Fb1=FHTI/2Y@A=?=TIA�,	GOFnA=TI,2q	TP/2M�M�9<1=q
M�,LB=FbY 5�KL9<1�XHF 9fNPG�9<1jNPTO,LB=?�XbNP9J,	1 ��NI.=F M�,LB�FHY:.0/2G�;�FHFb1�?=GIFbB�NP, 9JM�A=YJFHM�FH1jN�/"�>/2TI9JFbNZ)
,2[lA=/2TP/2YJY<FbYx/2Y<q	,2TI9JNI.=M�G � GIFbF GIFbXbNI9<,	1��	5
�	�~��/>1=B A=TO,	q	TP/>M�M�9<1=q4Fb1a�@9JTI,	1=M�FH1jNIG6/2TOF�;�FH9<1�q
B=F~�	FHYJ,	A�FHB 5xdZ1Q/2B�B=9JNI9<,	1�NP,6A=Y</2GIM�/SGO9<M6?�Y�/>NI9<,	1 �	�*Fp.0/��2Fu?=GIFbB NP.=FpM�,@B=FHY8NP,69JM�A�Y<FHM�FH1jN
A0/2TI/2Y<YJFHY^/2YJq	,	TO9JNP.�M�G69J1�NI.=F /2TOF�/2G�,2[uq2TP/2A=.�GIFH/2TIXc. �li01�9JNPF-FHYJFHM�FH1jN�XH,	M�A=?�NP/>NP9J,	1&/>1=B
,2NI.=FHT^GI9JM6?=Y</>NP9J,	1=GH5

opFHGOA=9JNIF�NI.=F�,	;j�L9J,	?=GS/2B��>/21jNc/>q	FHGS,2[�NI.=F (lKL_�M�,@B=FHYx/>G6/4;0/2GI9JGe[m,2TSA=TOFHB=9JXbNP/2;=Y<F
A0/2TI/2Y<YJFHY'XH,	M�A=?�NI9<1=q=� (lK�_ .0/>G-1�,2N-;�FbXH,	M�F�A�,	A�?=Y�/2TQ,2?�NPGO9<B=F�NP.�F"/>X�/2B=FbM�9JX�/21=B TIF 

GIFH/2TIXc.-��,2TIY<B�5xw',���F~�	FbT'NP.�FS/>B��>/21jNc/2q	FbG^,2[ NI.=Fe(lK�_&M�,@B=FHY q2,�;�Fb)2,	1=B�GI9<M�A=YJFpA0/2TI/2Y<YJFHY
A=TO,	q	TP/>M�M�9<1=q�5 D .=FS;0/2TITO9<FbT'Gg)L1�Xc.=TI,	1�9<��/VNP9<,21 9<1-NP.=F (lK�_�M�,LB=FbY�FH1=GO?=TIFbG NP.0/VNp/2YJY�A0/2T 

NP9JXH9JA0/>NP9J1=qpA=TO,LXbFHGOGIFHG*TIFH/2Xc.�/Uq	YJ,	;0/2YJYJ)UXH,21=GI9JGONPFb1jN�GgNc/>NIF25 C YJNP.�,	?=q	.�M6?=Xc.�,2NP.�FHT TIFbGIFH/2TIXc.
.0/2G ;�FHFb1�B=,	1=Fn9J16NP.=9JG�/2TOF�/��a(nK�_"M�/2�2FbG]NP.�Fl9<M�A=Y<FbM�Fb1aNP/>NP9J,	1e,2[�XH,	1=GO9<GgNPFH1jNxXc.=FbXc�aA�,	9J1jNPG
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M6?=Xc.�GO9<M�A=Y<FbTH5��"F .0/��	F ?=GIFbB�NI.=9<G:A=TO,	A�FbTONZ)-NP, B�Fb�@9<GOF�/�GO9<M�A=Y<FS/2A=A=TO,j/2Xc. NI,�NP,2Y<FHTI/>NPF
NPTI/21=GO9<FH1jN^[ /29JY<?=TOFHGn,2[ .=,	GgN:A=TI,@XHFbGIGI,2TIGH5

rp?=Tx/2A=A�TI,j/2Xc.�NI,U/2B0/2A�NI9J�2FlA0/2TP/>Y<Y<FbY<9JGIM�9JG�;0/2GOFHB�,	1�TIFHA�Y<9<XH/>NP9J1=q'NI.=FlXH,2M�A=?LNc/>NI9<,	1=G
,2[�/ [ /29<YJFHB�A=TO,LXbFHGIGU,	1�/21�,2NP.=FbTUA0/2TONI9<Xb9<A0/>NI9<1=q�A=TI,@XHFbGIGb5 D .a?=GuNP.�F�TOFHXb,}�2FHTg)",>[n/ [ /29JY<FHB
A=TO,LXbFHGIGU9JGpB=,	1=F�,21"/>1"/��>/29JY�/2;=YJF � 9<B=YJF��l��,	TO�aGONc/VNP9<,21 56\^FHA=YJ9<XH/>NP9J,	1 ,2[*XH,2M�A=?LNc/>NI9<,	1=G',2[
NP.�F [ /29<YJFHB�A=TI,@XHFbGIGu9<G M�/2B�F A�,	GIGO9<;=YJF ;j) FH/2q	FHTOYJ)-TIFbA=Y<9JX�/>NI9<1=q�NP.=F XH,	M�A=?�NP/>NP9J,	1 GgNc/>NIF6,2[
F�/>Xc.-A�TI,@XHFHGOGl,	14/6B=FbGI9<q210/>NPFbBQA�FbFHTnA�TI,@XHFHGOGl�^.=9<Xc.4/2X~NPG^/2Gn/6;0/2Xc�a?=A 5 D .a?=GlNP.=F XH,	GgNl,2[
NP,2Y<FHTI/>NP9J1=qpNPTI/21=GO9<FH1jN�[ /29<YJ?=TIFbG B=FHA�FH1�B=G�,	1�NP.=F:TIFbY�/>NI9J�2F:Xb,	GON*,2[�TIFHA�Y<9<XH/>NP9J1=qpNP.�F'Xb,	M�A�?�Nc/ 

NP9J,	1�GONc/VNPF Xb,	M�A0/2TIFbB�NI, YJ,LXH/2Y0XH,	M�A=?�NP/>NP9J,	1 5 dZ1aNI?=9JNI9J�2FHYJ)2�@/2Y<q	,2TI9JNI.=M�G 9<1��^.=9<Xc.�NI.=F:Y<,@X�/2Y
XH,2M�A=?LNc/>NI9<,	149<G:Y�/>TIq	FbT^NI.0/21-NP.=FeXH,	GgNp,2[]XH,	M�M6?=1�9<X�/VNP9<1�q�NI.=FeGONc/VNPFSNI, /21�,2NP.=FbT'A�TI,@XHFHGOG
/2TOFQGI?=9fNc/2;=YJFQX�/21�B=9<B0/VNPFHG�[m,	T6/2A=A=YJ9<X�/VNP9<,21 ,2[ /2B0/2A�NI9J�2F-TOFHA=YJ9<XH/>NP9J,	1 GIXc.�FHM�F25 D .=FHTOFb[m,	TOF
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D ,�FH1=/2;=Y<FeNP.=FeXH,2M�A=9JY<FbT'/>XHXHFbGIG NI.=FHGOF i0YJFHGH��9<1�XHY<?�B=FuNP.=Fe[m,	Y<YJ,}�^9J1=q�,	1�NI.=F Xb,	M�A=9 

Y�/VNP9<,21 XH,	M�M�/21=B �
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D , Y<9J1=�SNI.=F C (lK�_ YJ9<;=TI/2TO)2�j?=GIF:NP.=F^[m,	YJY<,��^9<1=qu9J1�NP.=F:Y<9J1=�6XH,2M�M�/21=B�,	1�NP.=F K � 7�	
/2TOXc.=9JNIFHXbNI?=TIFUM�/2Xc.=9J1=FHGb�
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dZ1"/2B=B=9fNP9<,21 ��s�,	1=B�,	TUXc.=FHXc�aA�,	9<1jNSY<9<;�TP/2Tg) GI?�A=A=Y<9JFHB��^9JNI.�NP.=F C (nK�_�B=9<GgNPTO9<;=?�NI9<,	1
M6?=GgNe;�F�YJ9<1=�>FHB��^9JNP.�NI.=F�i010/2Y F ��FbXH?�NP/2;=YJF25 �'GO9<1=q4NP.=F�s�,	1�B=,	TuXc.=FbXc�@A�,	9J1aNI9<1=q-Y<9J;=TP/>TO)
TIFbka?=9<TOFHGU/QGIA�FHXb9�/2Y Y<9<1��@9J1=q GgNPFHA�5 D .=F�[m,	YJY<,��^9<1=q + /2�>Fbi0YJF�GIFHq2M�Fb1aNU9JY<YJ?=GONITP/>NIFHG'NI.=F�Y<9J1=�
XH,2M�M�/21=BQ?=GO9<1=q�NP.�F RU7 �ts�,	T:s � � XH,2M�A=9JY<FbT�,	1�/�KL?=1 KL,	Y�/>TI9<G�M�/2Xc.�9<1=F>5
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C GI/2M�A=Y<FUM�/2�2F~i0Y<FeNP.0/>N'9<YJY<?=GgNPTI/>NPFbG^NI.=9<G:Y<9J1=� GgNPFHA�9JG'GO?=A=A=YJ9<FbB 9<1-NP.=F C (nK�_ B�9<G 

NPTO9<;=?LNP9<,21 5
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_ Y�/2GOM�/lGO9<M6?=Y</>NP9J,	1 [m,	YJY<,��^G NP.�FxNITP/}|OFbXbNI,	TI9JFHG`,2[�M�9<YJY<9J,	1=G�,2[=A0/>TONP9JXHYJFHGh9<1UNP.�FH9<ThGOFHYf[ 
Z9<1�B=?=XHFbB
i0FbY<B=Gb5 D .=F GO9<M6?�Y�/>NI9<,	1 M�,@B=FHYJG^NI.=Fe9<1jNPFbTP/2X~NP9<,21=G^;�F~NZ��FbFH1�A0/2TgNP9JXHY<FbG^9<1=B=9JTIFbXbNPYf)�NI.=TI,	?�q	.
NP.�F�FbY<FbXbNPTO9<X�i0FbY<B 9<1=B=?�XHFHB ;j)�NP.=F�A0/2TgNP9JXHY<FbG4/>N4NP.=F�A�,	9<1jNIG-,>[6/ i��LFHB�q	TI9JB 5 dZ1�NP.�F
TIFbA=Y<9JX�/>NIFHB-q	TI9JBQ�	FHTOGI9J,	1 ��A0/2TONI9<XbY<FHG:/2TOFUA0/2TONI9JNI9<,	1=FbB />M�,	1�q�NI.=FeA=TI,@XHFbGIGI,2TIG ;�?�N'NI.=Feq	TI9JB
9<G`TIFbA=Y<9JX�/>NIFHB 5 C YJYa9<1jNPFbTP/2X~NP9<,21=G ;�FbNZ�*FHFb1�NP.=F*A0/2TONI9<XbY<FHG`/21�B6q	TI9JB A�,	9<1jNIG`NP/2�2F*A=Y�/2XbF�YJ,LXH/2Y<Yf)
,	1�F�/2Xc.�A=TI,@XHFbGIGI,2TH5 C [ NIFHT NP.�F'Xc.0/>TIq	F:B=FHA�,	GO9JNP9J,	1�,	A�FHTP/VNP9<,21 �	NP.=F:q	TO9<B�Xc.0/2TOq	F'9JGxq	Y<,	;=/2Y<Yf)
XH,2M6;=9<1�FHBvNP,�A�TI,@B=?=XHF�/�q	TI9JB NI.0/>N�9<G�XH,	1�GI9<GgNPFb1aN�/2XbTI,	GOG /2YJYnA=TI,@XHFbGIGO,	TIGb5�K@FHXbNI9<,	1�( 5f�
GI.�,}�^G^NP.�FeGO9<M6?�Y�/>NI9<,	1 M�/29J1QY<,@,	AQ9<14A=GOFH?=B=,@XH,@B=F>5
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D .=FSM�/V�L9JM6?=M 9J1=B=FHA�FH1�B=FH1jNuGOFbNpA�TI,	q	TI/2M ?=GOFHGp/�TIFbXH?=TOGI9J�2F6;0/2Xc�jNITP/2Xc�a9<1�q GIFH/2TIXc.�/2YJq	, 

TI9fNP.=M�NI,pGIFH/2TIXc.�[m,	T`NP.=FnY</2TIq2FHGON 9<1�B=FHA�FH1=B�FH1jNxGIF~N�5 D .=F�;0/2GI9JX�TOFHXH?�TIGI9f�	FlGOF�/2TOXc.�/>Y<q	,	TO9JNI.=M
9<G'GI.=,��^1�9<1 A�GIFH?�B=,LXb,LB�F�9<1 GOFHXbNI9<,	1"s 5f�	5UdZ1 NP.=F A0/2TP/>Y<Y<FbY`�2FHTOGI9<,21�,2[xNP.=F6A�TI,	q	TI/2M-��NP.�F
TIFbXH?=TOGI9f�	F GOF�/2TOXc.�NI.=TI,	?�q	.�NI.=F^�L9JTONI?0/2Y=GO?=;=q	TI/2A=.�A�TI,@XHFHFbB=G�9J1�/21�9JB=FH1jNI9<X�/>Y=[ /2GI.=9J,	1�,	1�/2Y<Y
A=TO,LXbFHGIGO,	TIGe?=A�NI, /4XHFbTONP/29<1�Y<F~�	FHY�5 ��.=FH1�NP.=F�GI?�;=q	TP/>A=."NI,�;�F�GIF�/>TIXc.=FbB 9<Gu,2[�GI9J�HF�NP.0/VN
9<GS;�FbY<,�� / XHFbTONI9�/21 NI.=TIFbGI.=,	YJB � A=TO,LXbFHGIGOFHG�GIFH/2TIXc.vGOA�FbXH9Ji=X GI?=;�q	TP/2A�.=G�,2[^NP.=9JG GO?=;=q	TI/2A=.
/21=B�F~�LXc.0/21=q2FQ9<1�[m,	TOM�/VNP9<,21�,21 NP.=F�M�/V�L9JM6?=M$9<1�B=FHA�FH1=B�FH1jN�GIF~N6[m,	?=1=B�GI, [ /2T />N6FH/2Xc.
A=TO,LXbFHGIGO,	TH5
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