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BDCFEHGJI ILK�M&N	G"NPOJI�I Q�NPRDS�T�U	TWV�T G�X�Y	Z7I�GLNPOJIW[
QPU\NPG"]DT^V�T`_ba > U2OcI"K	d"TWQ�N�MeR"NPGJX�Q�fLGDO�T"gih�jlk m n�o.prq
T^sWS;X�Y�Q	I X	U\Q�T"G�t G�X�s"TuQ	t v�nuw T"s^OJX	G"f"x7I"S I
]�T"Y�Q�X\Q�T"y�O"T ODN�Tux7I"]JX	OcO"f�z T"Y�TWs^N	O�ODTuY�QP{ |
I�K�M'N	O�N	O�IDN K�OJX	d�X d"TW}P~�~�I��JI"NPODQ	X S I�O�N	g�ODTuV�T
T^sW�cN�MeO�TWV�T�GDX�YPZ6I�G"N	OcI^[

α � ��� ( j ) � dLTuQ�TLGDt�g RcGDI
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≈ � �-� p�Y�Q	X	O"T�UuI"Q�Y�[�TuQ	G�IJ��X	Q�N�S {	Oct�M�]�SD[�}�Q�TuV�T
d�G�IDT^d�G�IDY�QPX�S�S XDC7��G"f"V�I"MeIiY�SJT^UWX�MeI � Y�x7X�Q	I"N�h�I"S I �y^Q�T�Q�T�x�NlY	X�M&TuN � f�M'N	Oc{	Z�N	O�I�NlRDG�TWY�Q	G�X	ODY�Q	U	N	O�OJt��
GcX�K�M'N	G�T"U�q�T"s^GDX	K��JX ~�f�S�SJNPG�ILQPX _�a > � RcGLN�]�Y�Q��
XuU	SL[Dz���N�V�T Y�Tus"T"g U }	dWYPRDNPGDI�M$NPODQPX�� v�nuw
YPRJG"N�Y�Y�T�UuX	O�ODf�z�IDK2R"T�G"T�Zrd�X�Q	X�s^SDN�Q	d"fJ� � Y�M&NPOL[�N�Q�Y�[R�T�M&NPGLN2]cX�Sc{uOLNPgJZ�N�V�Tih�O�I�x�N � �-� prqAY	OcILxrNPODI"[ j
GcX�Y	ZrIJG"NPODI�N�MFh�ID��fcU	N�ScIDyuN	OcI"N�M�qWC��&X	d"T"g�}P~�~)NPdLQ
O�TWYPIDQ OJX�KPUWX	O�IDN T"QPGDI��cX�Q�N�S;{	ODTuV�T Q�N	R�SDTLU\TuV�T
GcX�Y	ZrIJG"NPODI"[.h	�7����q � XrN�V�T5R�G�IDyLIDOcX�]"SD[�~�f�SDScN	G�I"Q	XXuU	Q�TLGDX�M I�v�nuw1s^t�SJXlY	U�[�K�XWO�X¡YlR�GDN�]�RDTuSJTuxrN	O�IDN�M�T
Y�fc�¢N�Y�QPU\T^UWX	OcI�I£U6V�N�SJI�N	U	T"gAQ�N�MeR"N	G�X	Q�fJG�O"T�g1T^sWS;X�Y�Q	I
OcI"K	d"TW}PODNPGLV�N�Q�I�y"N�YPdWT"V�T Y	R�N	dWQPG�X M$T"S�NPdLf^S _ a > �T^sWf�Y�S�T�U	S�N	OcOLT^V�T ID� d�UWX	O�Q�T^UWt�M h�Q�C-NDC
R�TW]�s�X	G�{	N	G�O�t�M�q¤UuGJX	�rX�Q�N�S {	Oct�M¥Q�fcODO�N�ScIJG"T^UWXuO�IDN�M

M&N�x�]�f G�X�K�S I"y�O�t�M&I T�G�I"N	O�Q	X	�cILTLODOct�MeI
RDTuSJTuxrN	O�IL[LM&I.U¦Q	U	N	G"]�T"g.~�X�K�NDC

§ N�TWs^�DT^]�IDM&T K	X�M&N�Q�I�Q	{ � y"Q�T � U	Y�Q�G�N�y^XP[�YP{
T"Q�ODTuY	I�Q�N�SJ{uO"T G"N�]cd"T � �7��� ODN T^Q	O"T"Y	I"Q�Y�[ d
f�OcIDd�X�S;{	OJt�M�[cU	SDNPOJIW[�M)C.¨©y^X\Y�Q�O�TWY�Q	I � GDX	O�N�N¤T^ODT
OJX�suS z�]cX�SJTuY	{ªh�Y�M)C¤S;I"Q�N	G�X	Q�fJG"f«U¬v�n\w�q¥U­G^[L]DN
d�G�IDT^dDG�I�Y�Q�X\S�ScT"U1h�M&TuSJNPdWf�S"[cG�OJt��AS;ILs^T5X�Q�T"M®XWG�O�t�� �ODT�Yi]�Tus�X	U	SJN	O�I�N�M�RJG"T"Y�Q�t���M&TWScN	d"f"S'qWCAEHG�IDM®N	G�t
]cG"f"V�IL� � ODNPd"GJI"T�d"GcI"Y�Q	X�ScScIDyuN�Y	d�I�� � Y�T"N�]cI�ODNPO�IJg
h�Y	G"N�]JI(OcIL�«I¯Q	X	d�I�N¥RcG"TWY�Q	t�N � d�X	dª°�± ²�v�³Jw�q �RJG"T	[cU	SD[cz´�6I"�¥�7���µU¶Q�T�g�IDScI�I�ODT^g·M'N	GDN¸I·U
G�X\K�S;ILyLOJt��5Q�N�M RLNPGJX�Q�f�G�OJt��5T"sWS;X�Y�Q�[�� � RJG�IJU	N�]^N	OJt�U
M&T^ODTuV�GDX	~HIJIiv � wPC § Tl]�X	x�N.Y�f"y"N�Q�T"M¹}�Q�T"V�TºOLN�S {�K�[
ODN�RDG�I�K	O�X�Q	{Af�]�IJUuI"Q�N�S {	OJt�M��7��� � T"Q�d�G�t�Q�T"NAsuT"S�N�N
� o"��Q�I�SDN�Q�O�X\K�X	]�U�»'¼¾½ ù�¿rÀ v � w�C6�7d^X\K�X	SDT^Y	{ � y"Q�TQ�N�MeR"N	G�X	Q�fcG�O�XP[ÁTWs"ScX	Y�Q�{��7���ÂUÃ}�Q�T"M�Y�fc��N�Y�Q	U	N	O�ODT
IDT^OJO"T"MÄd"f"s"I�y"N�YPdWT"M�Y�T"N�]�IJO"N	OcI�IÅT"�cUuX�Q	t�UuX\N�Q�U	N�YP{
]cI�XWR�X�K�TLO·Y�f���N�Y�Q	U	T^UWXuO�IL[�Y�T^N�]�IcOLNPOJIW[ÆU¶Q	U	N	G"]�TuM
Y�T^Y�Q�TW[cO�IJI � QDC NDCcRcG�IAU\Y�N��.jºÇij Õ�ß�ØÜÞ =
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� T"V�S;X�Y	ODTºY�T^UWG�N�M'N	OJO�t�M�Q�N�T"G�N�Q�IDy^N�Y	d^IDM�RcGLN�]�Y�Q��
XuU	SDNPOJIW[�Mlh�Y�M)C � O�X	RJG�I�M$NPG � v�� ��� w�q � RJG�IDy^IJO"T�g1�7�e� U
»Í¼%½ ù��rÀ I¦RDTu]�TWsLODt��¦N�M®f¦d"GcILY�Q	X�ScSJX��Ah�OcX	R�GJI"M&N	G � »'¼�	 �7< qY�SJf"x7I"Q RcGLN�TWs^SJX	]�Xuz)�rIcg�R�T U	N�S I"y�IcO"N UWd"ScX	]FU
α(
j

)
S I"s�G�X	�cILTLODOct�� h�TWQPU\N�y�X	z��rI"� R�T"U	T�G"T"Q�X	M

xrN�Y�Q	duT YPUP[LK	X	OJO�t�� M$N�xr]Df Y�T"sWTLg V�G"f�RJR I"T�O"T�U�q
U	N�QPU\NPg�G"N	Z�N�Q�TWyLOJt���dLT^SDN�s�X	O�IJg�RDT�Y	G�XWUuO"N	OcIDz(Y
d"T�O�d"f�G�IJG"f�zH��I�M Uud"SJX�]�T"M Q�GJX	O"Y�S�[c�JI"T�O�OJt��
d"T"S�N�s�X	O�IJg$C�p�xrN�Y�Q	d^IDMiY�Q	G"f�d"Q�fLGDOct�Mi}�SJN�M®N	O"Q	X�M U
G�N	Z�N�QPdWN »'¼�½�
 ¿ À T^Q	O"T"Y�[LQ�Y�[FT�d"Q�X\}�]�GJt »'¼ �
� I
Q�N�QPGDX�}�]cGDt�½ �r= � dWT"Q�T"G�t�N2M&TWx7O"T G�X�Y�Y�M X�Q	G�IJUuX�Q	{
d�X	d O"N�]�NP~)T"G"MeIcG"f"N�Met�N �uM&T"S�N	d"f"S;t��ÍC �&X	d"TuN
GcX�K�s^IDNPODI�N.fDY�S�T�UWO"T � X�N�V�TlTuY�T"suN	OcOLT^Y�Q	{	z�[cU	SD[�N�Q�Y�[
OcX�S I"y�I"N¤Tus��rID��]�SD[�Y�TWY�N�]cOJI"���uM&TuSJN	dufDS��ÂIDT^ODT^U
d�I�Y�S�T�G"TW]cXDC�� ODN�Y�M&TuQ	GW[ ODX Q�T yuQ�TFR�TWY�SJN�]LOJI"N
]�N�S X	z�Q RJG"T"Y�Q�fJz d�X	GDQ�IJO"f Y¬QPG�X	ODY�S"[c�cIL[�M®I I
S;I"s�G�X	�JIL[LM&I ��ODNrUuR"T"ScODN�Q�TWy�O�T"g � T^OJXrU6Q�T¦x�NrUuGDN�M [U	N�YP{\M X O�X\V�SD[�]�OcXDC �)NPg"Y�Q	UuI"Q�N�S {	ODT � O"N�Q	G"f�]�O�T
RcG"T�U\NPG�ILQP{ � y"Q�T2G"NPZ�N�Q�d�X � RDTuY�Q	G"T"NPO�OJX�[lI�K¦xrN�Y�QPd"ID�
Y�Q	G"fcdWQ�fLGJO�t�� }�S�N�M&NPODQ�T�U Y Tus��rILM I IDT^OJX�MeI
h�I�V�G�XWz´�rIDMeI GLTuS { ZrX	GJO�IJG"T^UDq � O"N	I�K�s^N�xrO�T
Y�x7ILM X�N�Q�Y�[�R�GDI¦S z�s�t���RDT^U\TLGLTuQ	X���d�X	d"T"gc�ÝScIDsuT1h�I"S I
U	Y�N��&qrI"K6QPX	d�ID� UWt�]"N�SJN	O�Oct��2U��WM&TuSJNPdLf^SJt��1V GLfcR�R C
�'N�M YPX�Met�M YPG"N�]cO"N�N d^UWX	]�GJX�QPI"y�O"T"N f"V�SDTLU\TuN
T^Q	dWScT"O�N	O�IDN
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Q�N�MeR"NPGJX�Q�fLGDt � RJG�IJU	N�]"N�Q.d�T"QPGDI��cX�Q�N�S;{	ODTuM&flUudLScX�]�f
U5dWT"}P~�~´IJ�JI"NPODQ�Q�N	RDS�T�U	TuV�T5G�X	Y	ZrI�GDNPODI"[.d^GJI"Y�QPX�SJScX �R�TWYPd"T"Sc{WdWf IDK�M$NPODN	O�I�N N�V�T(TWs"�cN�MeX
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� TuSJN�N ]�N�QPX�Sc{WO"T"N I R"T"Y�S�N�]DT^UuX\Q�N�S;{	ODTuN
GcX�Y�Y�M&TWQPG"N	OJI"N � T�R�IJG�X	z���N�N�Y�[ ODX dWT�O���N	RJ��Icz
TLRDG�N�]"N�SJNPODOct��iQPX	dDI"M�Tus�G�X�K�TuM¶Q�GcX	OLY�SD[c�cI"T�O�OJt��¤I
S;I"s�G�X	�JIDT^OJO�t�� M&T"] � RLT^K	U	TWS�[�N�Q Y R"T"M®T"�r{uz
Q�N�MeR"NPGJX�Q�fLGDOct�� K	X	UuIDYPILM®T"Y�Q�N	g R"SJTuQ	O�TWY�Q�N	g
Y�T"TuQ	U	N�Q�Y�Q	U	f�z´�6I"� Y�TuY�Q�Tu[cO�IJg O�N Q�TWS;{	d"T
d�X�y"N�Y�QPU\NPODO�T � O"T I f"]�T"U	SJN�Q�U\T�G�I�Q�N�S {	O�T
d"T"ScI�yWN�Y�Q	U	N	OcO"T�T�R�IDYPt�UWX�QP{A}	~�~�N	d"Q.�7��� U�I"T�O�OJt��
d�G�IDY�Q	X�S�S X��eC

� C E¢GDI"s"ScI�x�N	OcODt´g �uQ	G�X	ODY�SL[D�JI"T�O�ODT^�
S;I"s�G�X	�JIDT^OJO�t�g�� R�TW]��cTW] UuX	x�N	O O"N¬Y�Q�T^SJ{ud"T Y
d"T"ScI�yWN�Y�Q	U	N	OcO"T�g � Y	d"TuS {	d"T � U�RLNPG�U\fczªTuy"NPGLN�]c{ � Yd�X�y"N�Y�QPU\NPODO�T"g�Q�Tuy�d�IÅKPGLNPO�IL[&C7¨eT���R"NPGDUut�� � ILKÁOLN�V�T
h�s^SJX�V�Tu]cX	GL[�O�X�S I"y�IczªQ�N��·xrN�Tus��rID��IDT^ODT^U¶]�S"[
s^SJI�xrXugDZrI�� �WM'T"S�N	d"f"S��Jq Y�SDN�]�f"N�Q TWQ�Y�f"Q�Y�Q	UuI"N

RJG�I�OJ�cI�RJI�X�S {	O�T"gAO"N�T"sW�cTW]cI"M&T"Y�Q�IAUWG�X	�rX	Q�N�S {	Oct��£h�U
Q�TuM y�I"Y�ScN Q�f�O�ODN�Sc{WO�t��$q ]cUWI"xrN	O�Icg ]�S"[
U	T"K�OJI�d�ODT^U\NPOJIW[��7��� � RDTuY	d"TuS {	d"f�UiG�N	Z�N�QPdWN�QPIDRcX
»'¼%½ ù � Î T�O�I O"N	U	T"K�M$T"x¢OJt � �JTuQ�[ � ODN�Y�TuMeODNPODO�T �IDM'N	z´Q�M$N�Y�Q�T h U\T©U	Y�[cd"TuMªY�S�fDy^X	N�RDG�I Uut�Y�T^d�ID�
Q�N�MeR"N	G�X	Q�fcG�X��&q U M&T"S�N	d"f"S�[cG�ODt��
h�d�G�ILT;q�d"GJI"Y�QPX�SJScX�� � V�]�N M&TuSJN	dufDSct � s^f"]�f"y�I
IDY�Q�IJO�OJt�MeI x�N�Y�Q	d�I"MeI N�]cIJO�IJ��X	M&I � Y�QPGLfLdLQ�f�G�ODT
RDTuS O"T"Y�Q�{Wz O"N�K	X	UuIDYPI"Met T"]cO�X¬TuQª]cG"f"V�T^g C�¨eT"�
U	Q�T^GJt�� � d�}P~�~)NPdLQ�f¬�7�e� M'T"x�N�Q�h I ]�T"S�x7O�X"q
RJG�I�U	T"]cILQP{ IDM&NPO�ODT dLT^OJd"f�G"NPOJ��IL[ ]cU	f"� UWI�]�T"U
d"TWScN�s^XWO�Icg�|ªQPG�X	ODY�S"[c�cI"T�O�OJt��¤I�ScIDs^GJX	�JI"T�O�Oct�� C
�rs�X T"OcI U\Y�N�V�]cX RJG�I"Y�f�Q�Y�Q	U	f�z)QÌU ILKPU\N�Y�QPODt��
RJG�I"M&NPGDX	� d"GcI"T�d"GJI"Y�Q	X�SJS�T�U � Tus�O�XWG"f"x7I�UuX	z��rID�
�7����C´E�Tu}�Q�T"M$f � U	T"K�M&T"xrO�T � OLN.S;IDZrN	O"TlTWYPODT^UWXuO�IJg
RJG"N�]JR"T"S�T"xHN	OJI"N�T5RcG�ILyLIJO"N6�7��� U6~)f^SJS�N	G�IDQ�N6_�a > �T"Q�S I"y�O�TWN T"Q Uut�Y	d�X�K	X	OcO"T"V�T U GDX	suT"Q�N v�nPw I
Y�T^Y�Q�TW[c��N�N�U�Q�TuM � y"Q�TÆUWd"ScX\]Lt�U·d"T"}P~)~HIJ��IDNPOLQ
α � �Ý� ( � )

}�Q	I"�¤dWT^SDN�s�X	OJI�g ILM®N	z�Q2R�GDTuQ	I�U	T�R"T"S�T"xrOJt�N
K	O�Xud"I�� RLT^SDT^xrIDQ�N�Sc{WO�t�g � I"S I T"sWN�Y	R�N�y�I�UuX	z��rIJg
α � �Ý� ( � ) � o � TuQ¦Q�GJX	O"Y�S�[c�JI�g�I.T"Q�GJI��JX�Q�N�Sc{uODt´g � I"S I
M&TuV�f��rIJg.R�GJI�U\N�Y�QPI£d

α � ��� ( � )
Ç¤o � TuQ6ScIDs^G�XW��Icg®C

¨ Y	U�[�K	I Y }�Q	I"M Tus�G�X�Q	I�M UuOJI"MeX	OJI"N OcX
U	T"K�M&T"xrO�f�z YPRLNP�JI�~�I�yWN�Y	d"f�z TuY�T^sWNPOJO"T"Y�QP{
~)f"ScS�N	G�IDQPX _ a > � M®TWScN	d"f"Sct d"T"Q�T�G"T"V�T M&T"V�f"Q
Y	OcX�y�X�ScX YPU\T"suT"]�O�T � X K�X	Q�N�M KPX�Q�T�G"M&TuxrN	O�ODT
UuGDXu�rX�Q	{�Y�[ UuRDS�T"Q�{ ]"T ]"T^Y�Q	X�Q�TWyLOLT O�IDK�d�ID�
Q�N�MeR"N	G�X	Q�fcG$C § N I"YPdLS;z�y^N	O"T � y"Q�T U	Y�S�N�]�Y�Q	UuILN
MeX	d"Y	I"MeX�S;{	ODT Uut�Y�T�dWTLg h�IJd"TuY	X�}�]JG�I�y"N�YPdWT�g q
Q�Tuy"N�y�O"T�g6Y	I�M$M&N�Q	G�IJI6M®TWScN	dWf�Sct�~)f"S�ScN	G"N	OcX)R�TWS;ODt´g
Y	R�N	dWQPG N�N QPU\NPG"]DTLg ~´X\K�t T�dWTLOLyLX�Q�N�S;{	ODT
~)T^GDM®IJG"f"N�Q�Y�[�ScIcZ�{�U�V�N�ScIDNPU\T^g�h�SJI�sWT s"ScIDK�d"T�g¤d
ODNPg q)T"suS X�Y�Q	IAQ�N�M&R�N	G�X�Q�f�G&C

� QPG"f�d"Q�f�G�t G�X�K�SJI�y�O�t�� M'T"]cID~HIDd�X	�cIJg
~)f"ScS�N	G"N	OcX¡�JT^GDT^Z�T¤IDK�U	N�Y�Q	OJt h�Y�M)CHTWs^K�TLG�v���w�q\C7¨
M&N�x�M&T"S�N	d"f"S�[cG�O"T"M�U\K�XuI"M&TW]�NPgDY�Q�UuIJI�d�X	d¹~)fLOJd"�cIJI
U	K	X	IDM®ODT^g·T^GJI"N	O�Q�XW��IJI�M&T"S�NPdLf^S·y"N�Q	d"T�Uut�]�N�S�N	Oct
Q	X	d ODX�KPt�UWX	N�M®t�N RDNPOLQPX�V�T"OcODt�N I V�NPdLYPX�V�T�O�OJt�N
d"T"Oc~�I"V�f�G�X	�JIJI v�n�oJw h�Y�M)C QPX	dLxrN vPnunuw�q �G�X\K�]�N�ScN	O�OJt�N YPG�X	UWOcILQ�N�S;{	ODT Uut�Y�T�d�I"M h�T�d"TuSJT
o � � }W¨�q2s�X	G�{	N	G"TuM)C¦É'V�TiY�Q�T"Sc{`suT"Sc{WZrX�[ÂU	N�S;ILyLIDOcX
T�R�G"N�]�N�S�[�N�Q�Y�[ � Y	d"T"G�N�N�U	Y�N�V�T � Q�N�M � y"Q�T�OJX�KPUWX	O�OJt�N
d"T"Oc~�I"V�f�G�X	�JIJI2O�N�}PdDUuI�UWX�ScN	O"Q	Oct�C! ÂRDTuY	d"T"Sc{udWf2T^OJI

* " ôsýðí«ó®í®ãÄë ï��²ôiíxè¨í���þ��­è¨ídósñ�í������c��ö­ã	ñ�î¨è¨é¡ò�ò�é���þ�ì�í¡õ�í������c� #�$�? % & ' þ!è¨ã®ï­õ���ídó���õ	ô¨ò�ñ�è¨êsñ�î¨è¨ñ�������ôiò	ñ��®ã	éª÷	ñ�í�������ô¦�
í®õ���þë�ó«ò�ë	ø #�ñ	ô¨îðë þ*ì	í�î ï­è¨ñ þ	��ñ��®ô���ñ����J��þ	öÄé«ö���ñ�
¨ö­í��®é¡îªè¨í®è����J��ñ ó���ã­í��¦õ	ô������ ��ñ�í­ìÄè¨ñ��®ô¡î¨öÄñ��
ñ�ö­í­ò­ô%�«é%�	ñÄë���ñ å
���)( î¡í���é¡ò�ô��	ñ�ø�þÀó ñ���ô¨ø #�ñ��­î ë ã�é��®í­è¨é��¡� ��é¡ì�ã�ñ���ô¨ã þ+*¨ûÌù-,�!iì	ã­ñ�ó®íªõ­ë	è¨îðëhò­ñ���êA�®é¡ã�ê®ô¨ã�� õ	òÄë è¨é®ö.�	é%
���ó®éªô���í®ýðíxî¨í­ý ò­é®î¨í®ó«é%����í®ýÌí�ðí¡õ��	í®ó®ã	ô���ô����­í­ýðí�!�ì�í«ó®í®ã�í«è¨é�ó®î¨ô�����í®ò	ô¨ö�ï	ò ò�ñ��­í�ì�í®ó«í®ã�í®è¨í«ó�í®èðõ	ô¨ò�ê���� �e��í®ò	ô¨ö®ï�ò ó�ì	í®ò�ô�õ	ã­ï�ýÌñ����Ìó�í��®í­ñ��Àî¨ò­ï��«é ë��/.hí­è��­í­î¨ñ�è¨ô¨ò	ê%�	íö­ã�ñ�î¨è¨é¡ò�ò	ñ��®ô¨î¨ö­ñ��Àí®î¡ô�4W!¡þ��«è¨í õ	é¡ô¨è�ó®í�
���í��$�	í®î¨è¨ê�ï	î¨è¨é%�	í®ó®ñ	è¨ê&�­é®ñ��Äí«ò�ô¨ô 
��Äô¡ã­ýðô¡è¨ñ��Äô¨î¨ö­ñ ó���ýÌíªõ�����ô²ó�
¨é¡ñ��u����ô�íÄã­ñ	ô ��è¨é¡÷�ñ�ñ��®ò�ñ���é�4�� ñ����í®ò	ô¨ö�ï	ò å10�ã�ñ�
¨è¨í�����ô ��ô��Äô¡ô�ñ��­è¨ô¡ã­ôªî����J��ñ�����ò­ñ����iãÄé«î��®ô¨è��¦�®é¡ã�ê¡ôªã­í­ó¦õ	ò­ëÀì	í®ó®í®ã	í®è¨í®ó&��í­ò­ôªö®ï­ò ú¦ï­ò	ò�ô¨ã	ô���é � �Ý� ó®í«öÄã­ï	ý�î¨ó®í®ñ��Àí®î¨ô�4îªñ��"��ô¡è¨ãÄñ	ñ¦�
ô���õ­ï¦
¨ö­ó®ñ­ó®é¡ò�ô��	è����J� ñ�ì�í«ò�í��²ô���ñ­ë���ñ�ó�ã�é���ö­é%�7
¨éªõ	é%���Äí�45�ðó��«éªî¡è��­íÄî¨è¨ñ þD
��­ôªã­ýÌôªè¨ñ��­ô¨î¨ö­ñ�ó���ýðí®õ��Äí�4	! ö­í��	ú�ñ�ýºï	ã­é®÷	ñÄñí­öÄã®ï��²ô���ñÄë å�2&��ô�����í�íÀè¨é¡ö­ñ����­é¡ã�ê¡ô¨ã�é�� ñ®õ	ôªè²ã�ô��«ê£å

Ú	Ú4313 5761896�Õ�:�;1698�Õ<6<=JÖ�×�>@?�×�A1:�Ö�BCA"Ù�Ú�Û�Û�Û�Ù�Ö�ÑED1F"Ù<G�ÚE3



M®T"V�f"Q�s^t�Q�{�G"N	X�S I"K�T"UuXWO�t¯s"TuS {	ZrIDMµd"T"ScIDyuN�Y�QPU\T^M
YPRDTuY�T"suT�U � d"X	x�]ct�g IDK }�QPID� ]LU\f�� TuY	O�T"UuOJt��
M IJO�IDM'f�M$T�U U ]DNPg"Y�Q	UuIDQ�N�S {	ODTuY�QPI M®ODTuV�T"d�G�X\Q�O�T
Uut´GLTuxr]�N	O$C
� T"xrO�T R�TWS;X�V�X	Q�{ � yWQ�T sLX	GD{	N	G�t M®N�x�]�f

Q�T"x�]�N�Y�Q	U	N	O�OJt�M I R"T"S�T"x�NPOJIW[�MeI dDX�xr]�T^g IDK
U	K	X	I�M&Tu]DNPg"Y�Q	U	f�z��rI�� M&T"S�N	d"f"S Y�f���N�Y�Q	U	N	O�O�T
M®N	OJ{	Z�Nu�����5suT"S�N�N¤Q�T"V�T � UWR�TWS;O"N¤U	N	GDT	[�QPOLT � y"Q�T�R�T
M®N	G"N¦f"M&NPOD{uZ�N	O�IL[£j¡Y	OcX�y�X�ScX1Uut�M&N	G"KPX	z�Q RDT^U\T�G"TuQ	t
h�U	N	G�O�N�N � Y�Scf"y�X	g�OJt�N s"S�fDxH]JX	OcIW['q M&TuSJN	d"f"S
T^Q	O"T"Y	I"Q�N�Sc{WO"T7T"Y�NPg�� ù h�QDC NDCDODX�f"V�TuSÃn � o °

q � KPX�Q�N�M�|
T^Q	O"T"Y	I"Q�N�Sc{WO"TFT"Y�NPg ��� h�O�Xªn ³"o

°
q�I � OcX	d"T"O�N	� �Q�T"Sc{WduT5RJG�I1Y	X�M t��AOcILKPd�IL��Q�N�M®RDNPG�X�Q�f�GcX���|�U	T�d"G�f"V

T^Y�N	g�� � h�OcX)�"³ ° qWC	�´M&N�Y�Q�ODT.K	X�M&N�Q	I"Q	{ � y"Q�T£N�Y�ScI2s"t
~´f"SJS�N	G�N	OlIDM&N�S¡S;I�Z6{AT"Y	I
� ù I���� � Q�Tl~)f^SDScN	G�IDQ
Y�fc�¢N�Y�QPU\T^UWX�S sLt d�X	d YPIDY�Q�N�MeX Y ]�X	Sc{WO�I�M
TLGDI�N	O"Q	X	�cI"T�O�OJt�M¤R"T�GW[�]cdWT^M)CeErG�I"Y�f�Q�Y�QPUWI�N¦x�N¦T^Y�N	g
� � ]"N�S X�N�Q¤}�Q�T�RJG�I�OJ�cI�RJI�X�S {	O�T�O"NPU\T"K�M&T^xrOJt�M � IY�y�IDQ�X	N�Q�Y�[lh�Y�M�C�v � w�q � y"Q�T.R�G�I�j k m �"o£p�~)f^SDScN	G�IDQ
RcG"N�]�Y�QPX	U\S"[�N�Q�Y�T^sWT�g�T"G�I�N	O"Q	X	�cIDT^OJO"T"N�Y�Q�NPdWSJT C�E¢GDI
}�Q�T"M � R�T"d�X�Q�N	GDM'T"Y�Q	I"M&f"S;IDG"T�UuX	OJO�X�[ÂUuG�X	�6X�Q�N�Sc{WO�X�[
]cIc~)~)f^K	IL[�h�R"T d�GDX	gcO"N	giM&NPGLNlU�T^d"G"fuVATWY�N�g
� � q�OLNR�G"N�d"G"X�Q�I"Q�Y [ � V�T^U�T"G"I"Q�{ Tus TudWT"O"y�X�Q�N�Sc{uOLT^M
~´T�G"MeI�GLTLUWX	OcIDI5SJI�s"GcX	�JI"T�O�ODTuV�T6YPRDN	duQ	G�X6~�f�SDScN	G�I"Q	X
O�N2I"M&N�N�Q�Y�Met�Y�ScX � R"T"YPdWT"Sc{Wd"f�U�}�Q	I��`f^Y�SJT^UuIL[�� O"N
RcG"TW[cU	SL[LN�QFY�N�s	[ M OLT^V�T�dWT"M RLTLOLNPODQ�OJt�g¬Q�N	O"K�TLG�� �
h�M®f"S {�QPIDR�TWS;{	OJt�g RDXuG�X�M&N�QPG RDT^G^[L]Jd�X"q � dLT^G��
G�N�S"[�Q�T"Gct G�X�K�S;I"y�O�t�� dLTuMeR"T�O"N	O�Q d"T"Q�T�G"T"V�T U
d"T�O"N�y�O"T"M I�Q�T"V�N¬KPX�]cX	z�Q OLNP�DNPOLQPG�X\Sc{uOLfLz y�X�Y�Q	{
M®N�xrM$T^SDNPd"f"SD[cG�O�TWV�TFR�XWG�O"T"V�T­R"T"Q�N	Oc�JI�X�S X � X � R�T
Y�f�Q�I � | N�N �"GcX�K�M®X\���D��C2ErG�I�}�Q�T^M � GcX�K�f"M®N�N�Q�Y�[ �GcX�K�ScIDy^OJt�N¸dLTuMeR"T�O"N	O�Q	t�� �¶M®TWV�f"Q�K	X�M&NPG"K	X�Q	{�RcGDI
GcX�K	O�t�� j)C

§ X ~´N	O"T"M&NPOLT^SDT^V�IDyuN�YPdLT^M f�GDT^UuODN }�Q�T"Q
R�TWQ�N	Oc�DIcX�S.M&TWxrN�Q�sLt�Q	{¦R�G"N�]�Y�QPX	U\ScN	OAY�f"M®M$T�g

� (� ) = ����� ( � ) + ��������� (� ) 〈〈
� � ù

〉〉 � h"nuq
V�]�N � × � (� )

I � Ö��	×�� (� )
| I"K�T"Q�GDT^RJO�X�[ I

XuO�IDK�T"QPGLT^RJO�X�[¦y�X�Y�Q	I5U\KPX	I"M&T"]"NPgDY�QPUWIW[ ]JU	f"�5M&TuSJN	d"f"S
_ a > U�dDG�I�Y�Q�X\S�ScNDC7p´X	d¤R"T�d�X�K	t�UuX	z)Q�G�X�Y�y"N�QPt h�Y�M)C
V�S&C�n�³¥U d"OcILV�N©v�n � w�q � }�Q�I Y�TuY�QPX	U\S�[cz´�6I"N·]�S"[
M®T"S�N	d"f"S Q	I�RJX! ù IDM&NPz�Q(Y��DT^]JO"f�z Y�QPG"f�d"Q�f�G"f
h�T^Q�QPX�S d�I�UWX	OcI"N OJX M®X	SJt�� I RDG�I�Q�[�x�NPOJI"N O�X
s^TWS;{	Z6I"��G�X�Y�Y�Q�T	[cOJIW[��®q � Tu]cODXudWT�U	N�ScI�y"IcODX � Ö��	×"� �T^Q	U	N�y^XWz´�rXP[ËMeI�OcILM®f"M&f � Ö#��×�� (� ) � Y�T"TuQ	U	N�Q�Y�Q�U\f�N�Q
s^TWScN�N ]cX�SJNPd"IDM G�X	UWO�T"U	N�YPOJt�M RDTuSJTuxrN	O�IL[LM

M&TuSJNPdLf^S � y"N�M � ×�� � d"TWQ�T�G�X�[�T^RJG"N�]DN�S"[�N�Q�Y�[ÌILK
MeI�OJI"M&f^MeX � × � ( � )

CFÉ'Y�S I RDTu]DT^s"O�TWN RDT^U	N�]�N	OcILN
Y�T^�JG�XuOW[�N�Q�Y�[�I1]�SL[�M&N�x�M&T"S�N	d"f"S�[cG�O"T"V�T�RLT^Q�NPOJ�cIDX�S;X
h"nuq � Q�T£}�Q�T � UAYPU\T^z¶Tuy"N	G"N�]J{ � Y	UuI"]�N�Q�N�Sc{\Y�Q	U	f"N�Q � y"Q�TMeI�OJI"M&f^M � × � ( � )

R�G�ID��T"]cI"Q�Y�[£ODX6TuQ�QPX�S d"IcUWX�Q�N�Sc{uOLfcz
U	N�Q	Uu{ X	ODI�K�TuQ	G"T�R�ODT^g yLX�Y�Q	I � Ö��	×"� (� ) ��"Uud"Scz)y�X	z´��N	g"Y�[�� S I�Zr{ RLTFM'N	GDNÆRDT	[cU\ScN	O�IL[ I
G"T"Y�QPX

〈〈
� $ 


〉〉
C

ErG"N�]cR"T"ScX	V�X�[ � y"Q�T }�QPI h�U\��T"]"[c�rI"N U h"nuq�q
Y�S;X�V�X	N�M®t�N7IDM'N	z´Q6RcG"TWY�Q�N	gcZrIDg.UuID]

� × � ( � ) =
n
³ % ×"� � ù −

&
' κ × � � ( � � × � =

o)�
h�³�q

� Ö*�£× � (� ) =
n
³ % Ö��"×"� (� − � Ö��"×"� ) ù �

V�]"N % × � � % Ö��	×"� I
κ × � | d"T�O"Y�Q	X	ODQ�t¯fcR�GLf�V�T^Y�Q�I�I

X	OWV�X	GuM$T^O�IWK�M&X1h�M&tiTuR"f"Y�d"X�N�MºX�O"V�X�G"M'TuO�ILK�M � Ö*�	× � ( � ) �RDTuY	d"TuS {	d"f,+ � × � (� )
+ � +"- Ö.�"× � ( � )

+Jv�n � w�q � O�X\��T"]LIDM � y"Q�TG�XWUuO"T�U	N�Y	O"T"N©M&N�xHM&TWScN	d"f"S"[cGcOLT^N G�X�Y�Y�Q�TW[cO�I�N¥]�S"[
� (� )

Y6f"y^N�Q�TuM�h�³Jq)T�R�G"N�]�N�SD[�N�Q�Y�[ Uut�GDX	x�NPOJI"N�M

� Õ�×�� ( j ) =
κ ×�� � ù

___
+ % Ö*�£× � � Ö.�"× � 〈〈

� � ù
〉〉

% × � � h � q

U�d"TuQ�T�G"TuM � ù
___ |ªYPGDN�]�ODNPdDUuX�]cG�X�Q	I"y�OJX�[ X�MeR"S;ILQ�f"]cX

Q	G�X	O�Y�S"[c�JI�T"OcO�t�� d"TuSJN�s^X	OJI�g � T^RJG"N�]�N�SL[Dz��rID�
T"s^t�y�ODTuN�h�RDTuSJTux7I"Q�N�Sc{uO"T"N"q.Q�NPRLScT"U	T"NlG�X�Y	Z7I�GLNPOJI"NDC
�rK h � q(UWI"]cODT � y"Q�T R�G�I

〈〈
� $ ù

〉〉 ≠
o�U	N�S;ILyLIDOcX

� Õ�× � ( j )
O"N�YPdLT^SJ{udWT f�U\N�ScIDy�I�UuX�N�Q�Y�[ � RLT^Y	d"TWS;{	d"f

� Ö*�£× � � o C p�Tu}	~�~HID�cI"N	ODQ G�X�Y	ZrIJG"N	OcIW[
α � �Ý� ( j ) = /0� Õ�× �21 / j5RDG�IA}�Q�T"MºILM®N�N�Q7UuID]

α � ��� ( j ) = α � ���(
× �

) (
j

) + α � �Ý�( Ö��	×�� )( j )
�

α � �Ý�(
Ö��	×��

)(
j

) = −
% Ö��	×��
% × � �3���4��� / 〈〈

� � ù
〉〉

/ j �
XAN�V�T�KPOJX	dlR�GDIl]�XWO�O�T"g2Q�N�MeR"N	GJX�Q�f�G"NAT^RJG"N�]�N�S"[�N�Q�Y�[
K	O�XudWT"M�s"TuS {	ZrN�V�T�I�K�Y�S;X�V�X	N�M®t�� � R"T"Y	dWT^SJ{ud"f � d�X	dU	Y�N�V�]�X � / 〈〈 5 � ù 〉〉1 / j�Ç oÍC

ErG"N�]�S�T"x�NPOJO�t´g6M&N��cXuODI�K�M2UrI"K	U	N�Y�QPO"T�g6M&N	G"N´Y�T^UW�
RJX�]cX�N�Q·Y G�X�Y�Y�M&TuQ	G"N	OcO�t�M U GcX�sWT^Q	X��«v�� ��� w�]�S"[
»'¼%½�
 ¿ À � dLTuV�]�X¥T^GDI�N	O"Q	X	�cIDT^OJO"T"N f�R"T�GW[�]�Tuy"N	OcILN
Y�QPG"f�d"Q�f�G�OJt���}�SJN�M'N	O�Q�T^U�T"Q	O"T"YPI"Q�N�Sc{uO"T¡]cG"f"VA]cG"f"V�X
RJG�I�U	T"]cILQ�d2f�U\N�ScIDy"NPODIcz�G�X�Y�Y�Q�T	[cOJIW[lM'N�xr]�f2OcILM I®C
¨ÄOLNPd"T"Q�T�G"T"M�GDTu]�N2}�Q�T�OJX	R"T"MeI�OcX�N�Q2f�R"T�GW[�]�Tuy"N	OcILN

* " é«ìÄí��u��ñ���þ&�®è¨í.�Ìí®ã�ñ­ô��Äè¨é«÷�ñ­í����	í�!�ã­é�
ðï­ì	í®ãÄë­õ	í��®ô����Äï	ø îªã­ô¨õÄï �Ðî¡è¨ô¨öÄò	í�!��	ô¨í����	íªõ	ñ���í¦�	éªã	éªö­è¨ô¨ã�ñ�
¨í®ó®é¡è¨ê¦��ô�í����J�����J� ì	éªã	é%��ô¡è¨ãÄí��ì£íÄã�ë	õ£ö	é��¨è�å ô�å
〈6 7 〉 !«þpéhò£ñ���êhö	íÄã	ã£ôªò­ë£÷£ñ	í��	�	í�4 ú�ï��£ö�÷	ñ£ô%4 ò£ñ��­í�ì£é®ã	é���ôªè¨ã£í�� ì£í­ãÄë	õ	ö�é98 õ£ó«é®ã�õ	îªé .;: �­õ	ôªã	îªí���é

〈〈 6 7 < 〉〉 þ ý¨õ�ôì�ã�ôðõ	ì	í®ò�é¡ýðé¡ô¨è¨î ë õ�í«ì�í®ò���ñ­è¨ôªò­ê��	í®ô�ï­î¡ã­ô õ��­ô%�­ñ	ôiì�ísöÄí��­ú²ñ�ýºï�ã�é¡÷�ñÄë���å Ü é%�'��í"þ��®è¨í ô¨î¨ò�ñxó ï	ì	í®ãÄë­õ	í��®ô������J�xî¨ã	ôðõ�é��
þ�õ òÄëxö­í®è¨í«ã��J�
〈 6 7 〉 ≠ > þ = 〈 6 7 〉> =@? →

> ì	ã�ñ ?
→
> þ�è¨ípó�î¨è¨ô¨ö­ò�é�� ì	ã�í®ñ�
¨óªí®õ��­éªë =

〈〈 6 7
%
〉〉> =A? í­î¨è¨éªô¨è¨î¨ë�ö­í���ô�����í�4�ó®í�ó®î¨ô���õ�ñ	éªì	é%
¨í��­ô�
¨é��
í­ã­í���ô����Äí­ýÌíî¨íÄî¨è¨í¡ë��	ñ®ë�*ðû � , å

57618 6�Õ�:�;1698�Õ<6 =cÖ�× >@?�×�A1:�Ö�BCA"Ù�Ú�Û�Û�Û�Ù�Ö�ÑED1F"Ù<G�ÚE3 Ú�Ú 3LÚ



U	T"]�T^GLT^]JO�t���Y	U�[�K�N	g�U¤U	T"]"N � d"T"Q�T�G"T"N R�G"T�I"Y��cTW]cIDQ
O�N�YPdLTuS {	d"TÄUWt�ZrN¹Q�T"y"d�I�N�N�KPX�M&N	G"KPX	OJIW[�I QPX	d"x�N
Y�T�R�GDT^U\T^x�]cX�N�Q�Y�[�fcU	N�ScIDyuN	OcILN�M¥M&N�xrM$T"S�NPdLf^SD[cG�OJt��
GcX�Y�Y�Q�T	[cOJI�g C��´Q�T d�X�YPX�N�Q�Y�[­~�f�S�SJNPG�ILQPX¥_ a > � Q�T
M®T"xrODTÁOJX�]�N�[�Q�{	Y�[ � yuQ�TÁUWGcX	��X�Q�N�S;{	ODTuN2]JUuI"xrN	O�IDN U
~´f"SJS�N	GcI"Q�N � K�X\M'N�]�S�["[�Y	{ RDG�I j�k m �"oAp �TLdLT^ODy^X	Q�N�S {	O�T.R�GLNPd�GDXu�rX�N�Q�Y�[.S;IDZr{5R�GJIA]�TWY�Q	X�Q�T^y"O�T
OcI"K	d�I"� Q�N�M RLNPG�X\Q�fcG�X�� � y"Q�T TWs^f"Y�ScT"U	SJNPOLT©G"TuY�Q�T^M
〈〈
� � ù

〉〉
I ~)TLGLM IDG"T�UuX	OJI"N�M RLT^Q�N	O��cIDX	ScX � Ö.�"× � (� ) �d"T"Q�T�G"T"N RJG�I�U	T"]cILQ d T�R"Q	I"MeI�K�XW��IJI

M®N�xrM$T^SDNPd"f"SD[cG�Oct�� GcX�Y�Y�Q�T	[cOJI�g CF¨ �"N�ScTWM x�N
GcX�Y�y"N�Q

α ����� ( j )
U ~)f"ScS�N	G�IDQ�N Q	G"N�sWf�N�Q

YPX\M'T"Y�TWV�ScX\Y�T"UuX	OJO"T"V�T T^RJG"N�]�N�SDNPOJIW[ Y	R"N	d"Q	G�X
QPG�XWO"Y�S�[c��IDT^OJO�t�� I�SJI�s"G�Xu��IDT^OJO�t��ÆdLTuSJN�s"XuO�IJg�I
U	N�S;I"y�IJO�t

〈〈
� $ ù

〉〉 � y"Q�T � R"T���UuI"]cILM®T"M$f � [DU\S�[�N�Q�Y�[¸O"N
RcG"T"Y�Q�T�g�K	X�]cX�y"N	g � f"yLILQPt�UWX�[�TuQ�Y�f"Q�Y�Q	UuILN¤]cX�Sc{uOLN�V�T
TLGDI�N	O"Q	X	�cI"T�O�ODTuV�T7R�T"G"[�]�d�X�U�}�Q�TWM d"GJI"Y�QPX�SJS�N � X)Y�SDNP�]^T"U	X�Q�N�Sc{	OWT � OLN�K�X�Q�fW�cX�z)�rIW��h d"GWTuM$NHK�U�fLdWT"U	te�'q�M'Tu]$C

�&X	d�I"M`Tus�G�X�K�T^M � UARcG"N�]�S�T"x�N	OcO"T"M d"X\yuN�Y�Q	U	N	OcOLT^M
T^sW��[�Y	O�N	O�IJI��7���«~´f"SJS�N	GcI"Q	X·f"]cX�N�Q�Y�[ I"K�suN�x7X�Q	{
RcG�IJU	SDN�y"N	O�I"[2R�G�T"��N�Y�Y�T"U5Q�f�OcOLN�S I�GDT^UuX	OJIW[ � d"T"Q�T�G�t�NU	Y�N7xrN6O�N�S�N�V�d"T5T"RcGDX	U	]cX�Q	{6]�SD[�Q	X	d�I�� � O"N�Y�T^M&O�N	O�ODT �d"S;X�Y�Y	I"y"N�Y	d�I"�¡T^sW�cN	d"Q�T^U � d�X	d2~)f"S�SJNPG"N	OJt�_ ù�� h�]�S"[
��� � È"oAI"�2X�Q�TWMeOct�g.U\N�Y¦Ç m n o � XDC-N�C�qWC'p�S;X�Y�Y	I"y�O�TWY�Q	{
RcG"TW[cU	SL[LN�Q�Y�[�I·U�Q�T"M � y"Q�T�X	M&R�SJI�Q�f"]ct¯O�f"SJNPUWt��
d"T"S�N�s�X	O�IJgiUl~)f"ScS�N	G�IDQ�N�y�G"N�KPUWt�yLX	gDO�T�M®X\Sct v�n�³�wPC
§ X	R"T"MeO�IDM � y"Q�T¦S;I"s�G�X	�JIJI�U6Q	U	N	G"]�TWM�_ a > [cU	SL[Dz)Q�Y�[]�T"Y�Q�X\Q�T"y�O"T�M$[�V�d�I"MeI�hrÇ � ³uo1YWM −

û q � X�I���Y	RDNPdWQ	G
RcG"N�Q�NPG�RDN	UuX�N�Q KPX�M&N�QPO�t�N I"K�M®N	O"N	OcI^[ R"T M®N	G"N
f�M'N	Oc{	Z�N	O�I"[AQ�N�MeR"N	G�X	Q�fJG�tiTuQAn�o ù ]�T2n�o£pÂv�n�Ècw�C

§ X	d"T"O�N	� � U	T"K�UuGJX	�rX�[�Y	{ d RJG�IcGLTu]�N �7��� �O�N�Tus"��T"]cI"M&T Q	X	d"x�N�IDM'N�Q	{�U UuI"]�f � y^Q�T T"s^t�y"O�T
d"T"}P~)~HIJ��IDNPOLQ

α(
j

)
T^RJG"N�]�N�S"[�N�Q�Y�[(K	X	UuIDYPILM®T"Y�Q�{uz

�;X	G�XWdWQ�N	G�OJt���h�dWT"S�N�sLX�Q�N�Sc{uO�t��'qAy�X�Y�Q�TuQ�Y	R�N	d"Q�GJX�T"Q
]cX	U	SJNPODI"[&C ��N�Y�S IlGLNPZ�N�Q	d�X1Y�xrIDM X�N�Q�Y�[�h dDX	d2IlR"T"]
U	S IW[cOcI"N�M­ILK�M&N	O"NPOJIW[�Q�N�MeRDNPGDX�Q�f�G�t�q � Q�T�}	O"NPGLV�IW[
fcG"T^UWO�N	gËOLN�Q�f�OcO"N�S {	O�TWV�T«RJG"T�I"Y��JTux�]^N	OJIW[ IDM&N�N�Q �d�X	d¦R�GJX	UuI"SJT � Q�N	O"]�N	Oc�DIcz�d6G"T"Y�Q�f � X)Q�f�OJO"N�S;{	ODTuV�T�|
dFf"M&N	O�{uZ�N	OJI�z C`�&X	d"T"N RDT^U	N�]�N	OcILN©I"M&N�N�Q·[�YPODTuN
~HIDK�IDy"N�Y	dWT^N�T"su�D[�YPODN	O�I�N �^fDM'N	Oc{	Z�NPODI�N�M'N�x7X�Q�TuMeOJt��
GcX�Y�Y�Q�T	[cOJI�g¤R�GJI�U	T"]�IDQ � Y2TW]cO"T�g�Y�Q�TLGLT^OJt � d�sWT^SDN�N
xrN�Y�Q	d^IDM M&N�x�M&T"S�NPdLf^SD[cG�O�t�M h�M&N�x6I"T�O�Oct�M�q
R�TWQ�N	Oc�DIcX�S X�M � X¶Y�]cG"f�V�T�g¯| d�suT"S�N�N�UWt�Y�T"d�I�M
sLX	GD{	N	G�X�M � GDX	K�]�N�SD[Dz)�rIDM G�X�K�SJI�y�O�t�N
TLGDI�N	O"Q	X	�cI"T�O�OJt�N RDTuSJTuxrN	O�IL[&C �6M'N	OcOLTl}�Q�T2Y�S�f�xrIDQ
RcG�IDy^IJO"T�g�O�N�Q�IJR�IDyLOLT^V�T � T"QPG�ID�cX�Q�N�S {	ODTuV�T � Uud"SJX�]cX
Q�f�OJO"N�S {	OJt�� Y�T^Y�Q�T	[cOcIDg U duT"}	~�~´IJ�cI"N	ODQ
ÊLG�z)OcX	gDK�N	OcX U RcGLTuY�QPt�� d�G�IDT^d�G�IDY�Q�X	S�S X�� �Y�T"]�N	G"xrXu�rIL�(Q�f�O�ODN�ScIcGLfLz��rIDN©R"T"]"Y	I�Y�Q�N�M®t v�n � wPC
§ T�RJG�IDY�f"Q�Y�Q�UuIDN RDTuY�ScN�]�OcIL� IDM'N�N�Q6M&N�Y�Q�T5]cX�SJNPdWT.O"N
U	Y�N�V�]JX.h�dDX	d2U�°�± ²�ScIDsuT¡»'¼�½ 
 ¿ À q � y"Q�T K	X�Y�QPX	U\S�[�N�Q
I�Y	d�X�Q	{2]cG"f"V�ILN�h �^O"N�Q�fLOJO"N�S;{	OJt�N �cq�R�G�IDyLIDOctÆ�7�e��C
p�GDTuM&N�Q�T"V�T � IDO�Q�N	GDN�Y	O"T¥T^s"GcX�Q	I"Q	{ UuOJI"MeX	OJI"N O�X
Y�SJN�]DfLz)�rN�N T"suY�Q�TW[�Q�N�S;{�Y�Q	U	T � f"M®N	OJ{	Z�NPOJI"N

U	N	G"TW[�QPOLT^Y�Q�I RDTu]�s"XuG�{�N	GcODt�� h�dDUuX	O"Q�T�Uut��'q
RDNPG"N���T"]�T"UFU d�G�IDT^dDG�I�Y�Q�X\S�S;X��ªN�Y�Q�{ ~�X	d"Q	I"y"N�Y	d�I
K	X�M®T"GcX�xrIJUuX	OJI"N¡h�S;I"s"T�~HIJdWYPXW��IL[Íq.d"XWduT"V�T���SJI�sWTÁILK
ODN�Y	dWT^SJ{ud�I"� R�TWScTWxrN	O�Icg R�N	G"N�T^GJI"N	O�Q�IJG"f�z���N�V�T
�DNPO"Q	G�X;C E¢G�I }�Q�TuM T^O IDK �uQ�f�OcO"N�S {	O�T"�
G�X\K�MeX�KPX	OJO"T"V�T � � QDC NDC I"K�TuQ	G"T�R�ODTuV�T � T"su�JNPdLQPX
RJG"NPUWG�X	�6X�N�Q�Y�[ U�XWO�IDK�T"QPG"T"RcODt´g Y�T^RJG"N�]�N�S�NPOJO"T�g
T�G�I"N	O�Q	X	�JI"NPg C��&X	d�IDM¥T^s"G�X	K�T^M � I�U¶}�Q�TuM¥Y�SJf"y�X�N
s"ScX�V�TW]cX	G"[¥KPX�M&N�]^SJN	O�Icz h UWR�S�T"Q	{�]�T TuQ�Y�f"Q�Y�Q	UuIW['q
T�G�I"N	O�Q	X	�JI"T�O�Oct�� h�d�UuX	ODQ�T"Uut�� I dLScX�Y�Y	IDy^N�Y	d^ID�'q
RDNPG"N���T"]�T"U6M'T"xrO�T¦V�T�U	T"GcI"Q	{�T ~)T�G"MeI�G"T�UuX	OJI�I1y�X�Y�Q	I
M&N�x�M&T"S�N	d"f"S�[cG�O"T"V�T2h�U1Q�TuM�y�IDY�S�N¦M&N�xrRcG�IDM'N�Y	O�TWV�Tcq
RDTuQ�NPO��JIJX�ScX Q�IJR�X � Ö.�"× � (� )

C � S�N�]�Y�Q	UuI^[ N�N
U	T"K�M&T"xrO�TWV�T«RJG"T	[cU\ScN	O�IL[ I¬s�t�ScI G�X�Y�Y�M&TuQ	G"N	Oct
Uut�Z�NDC

¨et�G"X�x¢X�ziV�S�fusWT^dWf^z¤RDG^ILK�O�X�Q�N�Sc{	O"T	Y�Q�{6¨)C Ê C � X�OD�
x´N�SLIDz�K�X�M'O"T	V%Tud"G^X�Q�O�t�N´T	suY�fWxH]WN�O"I\[�R^GWT	sWS^N�M'ti�¢�$�
U d�GDI"T�d�G�I"Y�QPX�SJScX\� I ��C � C(Ê"Xug"]cIL]�NPz KPX
RDTu]�]�N	G"xrd"f.I1Y�Q	I"M&f"S;IDG�f�z´��f�z¤d�G�IDQPIDd"f$C
	�TuQ�N�S�s�t
Q	X	d"x�NÂR"T"suS X�V�T"]cX	G�IDQ�{ � C  6C)� UuX	OLTLUWX�I���C  �C
� GLNPgDM®XWO�X K�X TWs"Y�f"xr]"N	OcI"N I  6C § C
 �S�N	d"Y	X	O�]cGLT^U	Y	d"T"V�T � fLdDX�KPX	UWZ�N�V�TÌOJXËILM®N	z´�6I"N�Y�[
G�X\Y�yWN�Q	tiT^GJI"N	O�Q�XW��IDT^OJO�t��As�X	G�{	N	G"T�U¦U¦~)f"ScS�N	G�IDQPX�� C
û®åe9�å�
 å&9�ØÙßªÝ �ÐÖ����1$ÐÛ­à �ÐÝ�×Ò×äþ���å���å�Ó �Ðß¡Ø"�ÐÛ ��þ���å���å��pÖ*��@���ß¡ØÒ×ÿ×äþ
9 å���åb:ÄÛ­Ø��­Ö®Þ ÛÄà�þ���å�:�æ �����	æ	×"�ÐÞ¨þÀÖ*������å���å����­Û­à	×  !��ß �	Ý�Û£þ
"
#%$«µ'&�#($*)Äµ ?,+.-0/ å01�2£þ�û¨ù�� a �«û¨ü®ü�<�!�*436587 ?,+9-0/£µ;:
<>=�?«å01.2�þü�= � �®ûÌüÄü <P!E,Ìåù£å@��å@��ØÙÖ> ¨Ý	Õ�Ö*��þ�:
AB5.C¡µD:
<.=E? µGFH5.C­å�IKJ9L
þ�ÀÄù <��«û ü���<�!®å� å ç�å 2�å " íÄó¡ñ�ö­í®ó"þGM ¥.Nª»	§ª¾«§ª¥�/	¿­�!O�¢�/�¥¡�­¢­¥À �¾®¥P/RQ	Å,S� �¥ » þ " é ï	Ôö­é	þuß�í«î¨öÄó«é��«ûðü�<%=	!¡å=£å$�²å'�pÖE$ÐÞð× �	ß¨ÝiÖ.�R�UT�åJ9²å'V�æ�Õ Õ�ß¡ØðþGW�µ6XK-²µ�YZ+*AB[R-²µ;FH5.C­å0\�]	þù­ù�<��®ûÌü a À\!«å

�£å0^�å'� Ö<$`_ þGa�å�Ó�à­Ö*���¡þ6^�å6��Û�b®Þ¡þ�Ö*���79�å;:�ØÙß®× b��­Þ¡þ FHC9#�+ � C!+ 1RJ>1�þü�>��¡û ü«ü a !®åa å0��å�Ó $ ���ÐÞ¨þ ��åZ� $ºÛ��­Û	ØÜÕ·þ0��åZc�åZd�Û�e�Ö9 !��þ�Ö*���r9�å�8�åZc�ÖªÕ�× $Ðß�@®þ
&�[HfhgHAi+ 2.j�k£þ�û�=�<��«ûðü­ü�À	!¡å<�å 9�å'8�å��²× �R�8_ þK�iå'^�åKl�Û­àÄß­þ���å':�å$8�Ö.e�ØÙßP_ þ�Ö.�R�m�Àå'V�ß«× ��ß­þ
XKC.f(?�YnA`=�?9fh[�oho åEpKq*j
þ a ü <��«û ü«ü � !®åÀ£åW9 å@d!åu9�å"8 $r_R�	ß­þGd�åGlÀåsV Ö¡Õ�Õ�Û �����¡þs� å@l�åGl²ÛÄà­ß­þ@��å,V�ß«× ��ß­þ
a*å":
åZ��Ö�ØÜß­þ�Ö.�R�t��åD�²åu?�ÖE$ $Ðß.��þ W�µG:'<.=�?¨µhuvYZ5 � =H+ � ? µxwm[Hfifh+9A å
y þ�û�>ªü�< � �®û¨ü®ü a !«åü£å Ü åWßiå�z²í®ö­è¨ô¨ó£þG{À¶ M ] y þ£ù£û�<��¡û ü«üÄù�!®åû�>�åG�iåsl�Ö®à	× ��þsc�åG|äâ	â�ß�$ �ÐÛ ��þ@^�åGl�ß*� �£× �¡þ
Ö#�E�}d!å^8 $ÐÖ.� �Ì×%�­ß*�¡þD~ gHAi5>�
/�<.=E? µG3Z+.fifðåG] y þ£ù£û¨ü)�¡û¨ü®ü­ù�!«åû­û®å Ü å,��å " é®÷	ñÄö�þ�:�å Ü å 0¦í®õ	í®ò	êªî¨ö­ñ�4 þ {À¶ M�1.q�þ

a À­ü)�¡û¨ü®ü�À�!«åû¨ù£å�^�å��²×ÙØ%�"× $ð×ÙÕ�Ö*����9 åt�¦åtV�ÖE$ $¨× �¡þ :
<*=R? µ}��+9� å�Inq�k£þr<�À�<�À
�«ûðü­ü®ù	!«åû � ådç²åmzÀå5ÞÄñ���
��ªïR��ý®þ�¶ ¥¡§ª½�/�¿	 �¢¡´�Å ¥�Ñ	¾ª»	¥¡�­¢�Ñ ¾ �9N®¢£�®§®¾«ÅsS�¡ �¥«¯«»	¿>SÇþ " é¨ï	ö­é�þußpí®î¨ö­ó®é��¡û¨ü�À­ü�!®åû�=£å :
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