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OQPMR#S�TVUIW�R�X�YZU[U]\ ^ _`Xbac^dS�R
e(f Ycg#WVS�h/_`R#S f _ji�klYZU

m acn n�Y f S�o W f W�X�pqW f X�pqW�^�rQsutbvxwzy|{�a�P~}x�x�c�%y�����n!ac��W�R

�����b�b��� �x�x�-� W�X�YZ^qR�_`o W f�� a f ��W/ou_`R#S f _ji \ S�W�o�ou_`R�X f WVS�W�WV��WV^dS�R#PuR#S�WVUIRb�!���G�b��R#PMR�S�WVUIR�YZi S�ac_j^qW�o�idPIX�YZ^ ^qW�XVS#_j^ �
a�n�YxR�R#_ji � P � a f ��W[^d\ U�i1W f Yc��W � WVUIWV^QS�a f P6X�YZU[n1YZ^qWV^QS�Rb���lPz� � a f ��WE %¡lW[UIWbac^6S#p!acS&S#pqW�R#_j¢bW[Yc�lS#pqW[R�PMR#S�WVU
n f WV��WV^QS�R�_jS�R�R#S#\qouP�acS�a0� � YZi!a �1� WV��W � � � W�n f YZn�YxR�W�_j^qR#S�WbaZo�a£� f acUIWV¡¤Y f#¥ S�Y�ac^!a � PuR�W�R#\qX�p�R#PuR#S�WVUIR�idPIn!a f S�Rb�
S�a ¥ _j^ �¦aZou�xac^dS�ac��W�Yc��S#pqWV_ f UIYMou\ � a f o WE§q^ _jS#_`YZ^K��¨�pqW ¥ WVP@_`R&S©¡¤Yc��Y � oª� � W[§ f R#S f WVn f W�R�WV^dS�S#pqWV_ f&f \ ^qR0_j^«a
S f \qW/X�YZ^qXV\ f#f WV^qXVP�R�WVU�ac^QS#_`Xx�M¡
p _`X�p~a �jf WbaZouP f W�ou\qX�W�RlS#pqW¬R#S�acS�W¬WE­Mn � YxR�_`YZ^�n pqWV^qYZUIWV^qYZ^&®(S f a�g#W�XVS�Y f _`W�Rl¡
p _`X�p
YZ^ � P�ou_°¯�W f iQP�S#pqW0Y f o W f _j^ ��Yc�>X�YZ^qXV\ f#f WV^QS¬WV��WV^dS�R/a f W£^qYZS�ou_`R#S#_j^ �x\ _`R#pqW�oª�3¨�pqW]X�YZ^d��WV^ _`WV^dS/oqacS�a%R#S f \qXVS#\ f W�R
S�Y f WVn f W�R�WV^dS�R�WVS�R�Yc�KS f a�g#W�XVS�Y f _`W�R¤_j^�S#p _`RlR�WVU�ac^dS#_`X£a f W�Xba �j� W�o�i f ac^qX�p _j^ �%n f YQX�W�R�R�W�R�Yc�ªS#pqW�R�PMR#S�WVUz�Mac^qoIS#pqWV_ f
U�a�­u_jU�a �Qf WVn f W�R�WV^dS�acS#_j��WlX�Y f#f W�R#n1YZ^qo R�S�Y�S#pqW�\ ^u�±Y � ou_j^ �/Yc�qS#pqW3R#PuR#S�WVUz��¨�pqW¤R�W�X�YZ^qo&_`o Wba � _`W�RK_j^�S#pqW(��Y �j� Yb¡
_j^ �
f W�R#\ � SK®¬S#pqW%\ ^u��Y � ou_j^ ��Yc�
a�UIYQou\ � a f R#PuR#S�WVU-��aZXVS�Y f _j¢bW�R&aZR£S#pqW�n f YMou\qXVS0Yc�¤\ ^u��Y � ou_j^ ��R0Yc�¤_jS�R£X�YZU[n1YZ^qWV^QS�Rb�
¡
p _`X�p²�x_j��W�R�ac^³WV��WV^´UIY f W@X�YZU[n!aZXVS f WVn f W�R�WV^QS�acS#_`YZ^µYc� f \ ^qR¶Yc��a·ou_`R�S f _ji \ S�W�o´R�PMR#S�WVUz�¸¨�pqW f WE��Y f W¦YZ^qW
R#pqYZ\ � o f acS#pqW f n�W f �±Y f U¹a �j� X�YZU[n \ S�acS#_`YZ^qR�YZ^·S#p _`R0�ºaZXVS�Y f _j¢bW�o»��Y f Uz� � W[n f YZn�YxR�W�ac^«a � ��WVi f ac_`X�R�WVS#S#_j^ �¼S�Y
o Y½R�Y
®6X�YZU[n \ S�acS#_`YZ^qRzS�a ¥ W¦n � aZX�W@_j^³S#pqW@XbacS�WV��Y f P´Yc�0�¾ac\ �xUIWV^QS�W�o³i f ac^qX�p _j^ �:n f YMX�W�R�R�W�R¿�  6ac^qo f W � P<YZ^
SÀ¡¤Y¼YZn�W f acS#_`YZ^qRK®£n f Ycg#W�XVS#_`YZ^«ac^qo�n f YMou\qXVSb� � W%_ �j� \qR#S f acS�W[S#p _`R&acn n f Y�aZX�pÁYZ^·a�R#_jU[n � W%n f YZi � WVUµ®£§q^qo»S#pqW
U[_j^ _jU�a � �ºaZXVS�Y f _j¢¿acS#_`YZ^¼��Y f S#pqW]\ ^u�±Y � ou_j^ ��Yc�3S#pqW&� � YZi!a � R#PuR#S�WVUz�q¡
p _`X�p�acUIYZ\ ^QS�R¬S�Y¶o WVS�W f U[_j^ _j^ �q���±Y f WbaZX�p
X�YZU[n�YZ^qWV^dSb� f \ ^qR�S#p!acS f WVU�ac_j^zn�YxR�R#_ji � W0YZ^qX�W&S#p _`R�X�YZU[n1YZ^qWV^QS�_`R
_j^qR�W f S�W�o~_j^zS#pqW£� � YZi!a � R�PMR#S�WVUz�
Â~ÃdÄ�Å�Æ�Ç ��ÈÉ�x� ou_`R�X f WVS�W[WV��WV^dS�R#PMR�S�WVUz�ªou_`R#S f _ji \ S�W�o6R#PuR#S�WVUz�KX�YZ^qXV\ f#f WV^qXVP���\ ^u�±Y � ou_j^ �q�Ki f ac^qX�p _j^ �¼n f YMX�W�R�Rb�
�ºaZXVS�Y f _j¢¿acS#_`YZ^K�qS#\ f i�Y�a � ��Y f _jS#p Uz�q� f acn p _`Xba � UIYQo W � Yc�>_j^dS�W f aZXVS#_`YZ^qR
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� � � � ^�R�� _j^dS�� f W�R�R�W���o W�� f ac^qo R&R#PuR#S�TVUIW�R��	�V���V^��VUIWV^dS�R&ou_`R�X f WVS�R¿�ªX�YZ^qR#S f \ _jS�R&WV^»X�YZ^ ^qW�XVS�ac^dS&\ ^
^qYZU�i f W�� � WV���
o W�X�YZU[n1YxR�ac^QS�Rb� e a f �©� f ac^qoM ���YZ^IR#_j�x^ _°§!W��d\qW � �öac^!a � PuR�W�o W�X�W�R(R#PuR#S�TVUIW�R>^qWln1WV\ S(R�W¤�ºac_ f W��/\ ^
^ _j��Wbac\¦� � YZi!a � ���[Xbac\qR�W&o�� \ ^¼n p��V^qYZUITV^qW]o�� WE­un � YxR#_`YZ^¼X�YZU]i _j^!acS�YZ_ f Wx� � ^zn f YZn�YxR�W0\ ^qW&a � S�W f ^!acS#_j��Wx�1X�YZ^qR#_`R��
S�ac^QS����VS#\qou_`W f X�W�R(R�PMR#S�TVUIW�RÉn!a f UIY f X�Wbac\u­ª��WV^%n f Yc§qS�ac^dSªgë\qR#S�WVUIWV^QS3o W � WV\ f ^!acS#\ f W�UIYMou\ � ac_ f Wx�3klW � a f WVn1YxR�W
R#\ f o WV\u­¼_`o���W�Rb�! (^@n f WVU[_`W f£� _`WV\K�1YZ^�R#\ n n�YxR�W�\ ^qW�R��VU�ac^QS#_"�d\qW%o W�X�YZ^qXV\ f#f WV^qX�W%� f ac_`W�R#\ f¬� W�R¬S f a�g#W�XVS�YZ_ f W�R
o W[X�W�R&R�PMR#S�TVUIW�R¿�%klW � a�R#_j�x^ _°§!W#�d\qW%o W�R0S f a�g#W�XVS�YZ_ f W�R&^qW[ou_°¯�� f ac^dS$�Q\qW�n!a f&� � WV^dS f W � aZX�WVUIWV^QS�o��%�V���V^qWVUIWV^QS�R
X�YZ^qXV\ f#f WV^QS�R�^qW~R�YZ^dSIn!aZRIou_`R�S#_j^ �x\���W�Rb��X�W&�d\ _
n�W f UIWVS�o��¾g��»o W f ��ou\ _ f W � � WE­un � YxR#_`YZ^AX�YZU�i _j^!acS�YZ_ f Wx�<h0ac^qR
X�WVS#S�W£R��VU�ac^QS#_"�d\qWx� � W�RlWV^qR�WVU]i � W�R
o W¬S f a�gëW�XVS�YZ_ f W�R�R�W¬o���X f _j��WV^dS�n!a f o W�R¤n f YMX�W�R�R#\qRlo W�i f ac^qX�pqWVUIWV^dS�Rb� � W�n � \qR
� f ac^qo½o�� WV^dS f W~WV\u­ÁX�Y f#f W�R#n1YZ^qoqac^QSIac\½o��Vn � _ ac��W�ou\½R#PuR#S�TVUIWx�('KW�R�W�X�YZ^qo f ��R�\ � S�acS�X � WE�¬W�R�S � W¶R#\ _j�xac^dSK® � W
o��Vn � _ ac��W/o�� \ ^�R#PuR#S�TVUIW�ou_`R#S f _ji \��¬R�Wl�ºaZXVS�Y f _`R�W�WV^I\ ^�n f YQou\ _jS�o W¬o��Vn � _ ac��W�R¤o W�R�W�R3X�YZU[n�YxR�ac^dS�Rb��klWVS#S�W��±Y f UIW
�ºaZXVS�Y f _`R���W%n�W f UIWVS&o W f ��ou\ _ f W[WV^qX�Y f W � a¶o W�R�X f _jn S#_`YZ^«o W�R£S f a�gëW�XVS�YZ_ f W�R0o�� \ ^6R#PuR#S�TVUIW%ou_`R#S f _ji \��x�*)¬YZ\qR/n f Y+�
n�YxR�YZ^qR�g¾\qR#S�WVUIWV^QSlo W���YZ^qo W f¤� �öac^!a � PuR�W�o�� \ ^�R#PuR#S�TVUIW�ou_`R�S f _ji \��¬R#\ f X�WVS#S�W���Y f UIW���aZXVS�Y f _`R���W/o W�R�YZ^¶o��Vn � _ ac��Wx�
'KW�R/YZiug#W�XVS�R�U�ac^ _jn \ � ��R/R�YZ^dS/o W�R�n f YMX�W�R�R#\qR�o W&i f ac^qX�pqWVUIWV^dS�R&ac\ �xUIWV^QS���R£o W�R�X�YZU[n�YxR�ac^dS�R/ou\¦R#PuR#S�TVUIWx�qWVS
� W�R&YZn,� f acS#_`YZ^qR&o W%i!aZR�W � W�n f YMou\ _jS&WVS � a¶n f YcgëW�XVS#_`YZ^K�-)/YZ\qR&o YZ^ ^qYZ^qR&o W�R]a � ��Y f _jS#p UIW�R]n1YZ\ f UIWV^qW f ��i _`WV^
� W�R%Xba � XV\ � R%R#\ f X�WVS#S�W���Y f UIW���aZXVS�Y f _`R���Wx�¤a � ��Y f _jS#p UIW�R%_j^qR#n _ f ��R%o W�R�U��VS#pqYMo W�R]�©S#\ f i1Yc ¶WV^ÁX�YZU[U�\ ^ _`XbacS#_`YZ^qR
^Q\ U�� f _"�d\qW�Rb�&klWVS#S�W�S�W�X�p ^ _"�Q\qW%o��öac^!a � PMR�W]UIYMou\ � ac_ f W%o�� \ ^@R#PuR#S�TVUIW�ou_`R#S f _ji \��%W�R#S�_ �j� \qR#S f ��W%R#\ f \ ^@R�PMR#S�TVUIW
R#_jU[n � W(® � W�Xba � XV\ � o W�R��ºaZXVS�WV\ f R�U[_j^ _jU�ac\u­�ou\¦o��Vn � _ ac��W%ou\¦R�PMR#S�TVUIW]� � YZi!a � �/klW � a f WV�Q_`WV^QS.��Xba � XV\ � W f �1n1YZ\ f
X�p!a/�d\qW�X�YZU[n1YxR�ac^QSb� � W�R&X�YZU[n�Y f S�WVUIWV^dS�R-�Q\ _3o WVUIWV\ f WV^dS�n1YxR�R�_ji � W�R0\ ^qW%��YZ_`R��d\qWIX�W[X�YZU[n�YxR�ac^QS]W�R#S&_j^qR�� f �
oqac^qR � W0R#PMR�S�TVUIW£� � YZi!a � �
0¸Ç �b� Å �21 � � R#PMR�S�TVUIW3�4�V���V^qWVUIWV^QS�R¶ou_`R�X f WVS�Rb�
R#PuR#S�TVUIW f �Vn!a f S#_º��X�YZ^qXV\ f#f WV^qX�Wx��o��Vn � _ ac��Wx�
n f YQX�W�R�R#\qR�o W
i f ac^qX�pqWVUIWV^dSb����aZXVS�Y f _`RÝacS#_`YZ^K�!a � ��Y f _jS#p UIW&S#\ f i�Y � � f acn pqW&o�� _j^QS�W f aZXVS#_`YZ^
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h/_`R#S f _ji \ S�W�o[ac^qo�X�YZ^qXV\ f#f WV^dS3R#PuR#S�WVUIR�p!a���Wli1W�WV^%R#S#\qou_`W�o]�±Y f a � YZ^ �¬S#_jUIW¤_j^�X�YZU[n \ S�W f R�XV_`WV^qX�Wx��¡
_jS#p[WVU[n p!a �
R#_`R>YZ^%n f YZi � WVUIR � _ ¥ W�W � W�XVS#_`YZ^K�dX�YZ^qR�WV^qR�\qRb�ZU]\ S#\!a � WE­ X � \qR#_`YZ^K�Zn f YZS�YMX�Y � o W�R#_j�x^Iac^qo���W f _°§!XbacS#_`YZ^K�dWVS�Xx���jtbvq�Qt�9��©�
m W � PQ_j^ �[YZ^~S#p _`R
R�YZ\ ^qo¶i!aZR#_`Rb�MS#pqW£n�Yb¡lW f �G\ � X�YZ^qX�WVn S�Yc�Éou_`R#S f _ji \ S�W�ozX�YZU[n \ S#_j^ �Ip!aZR
o W�WVn � P�n1WV^qWVS f acS�W�o~S#pqW
§!W � o¦Yc�>X�YZU[n \ S�W f R�XV_`WV^qX�Wx� 1¬n n � _`XbacS#_`YZ^qR f ac^ ��W&� f YZU S�W � W�X�YZU[U�\ ^ _`XbacS#_`YZ^·ac^qozX�YZU[n \ S�W f ^qWVSÀ¡¤Y f#¥ R¬YZ^zYZ^qW
WV^qoª��S�Y«ou_`R#S f _ji \ S�W�o²oqacS�aci!aZR�W�Rb��ac^qo´UIY f W@��WV^qW f a �j� PAou_`R#S f _ji \ S�W�o³n f YZ� f acU[U[_j^ �:YZ^´S#pqW¦YZS#pqW f WV^qoª� 5©^
X�YZ^Zgë\ ^qXVS#_`YZ^+¡
_jS#pÁYZiug#W�XVS%Y f _`WV^dS�W�o½n f YZ� f acU[U[_j^ �
	�ac^qo f WVUIYZS�W¶YZiug#W�XVS�_j^d��YMXbacS#_`YZ^ f YZ\ S#_j^qW�R��E�3ou_`R#S f _ji \ S�W�o
n f YMX�W�R�R#_j^ ��_`R£^qYb¡8i�W�X�YZU[_j^ �¼a¶o W�R#_j�x^�n!a f aZou_j�xUz��aZR£_j^�¡¤WVi �©R�W f �M_`X�W�R/�±Y f WE­qacU[n � Wx�]¨�p _`R0acn n f Y�aZX�p«Yc¯�W f R
��W f Pzacn n�Wba � _j^ ��aZR#n�W�XVS�Rb� R#\qX�p@aZR�ac^zWbaZR#P~aZX�X�W�R�R
S�YIou_`R#S f _ji \ S�W�o f W�R�YZ\ f X�W�R�
�_j^u��Y f U�acS#_`YZ^K�qS#pqW f WV\qRÝaci _ � _jS©P~Yc�
R�Yc�±S©¡�a f Wx�qR�YZUIW��!WE­M_ji _ � _jSÀP�_j^�S#pqW/X�pqYZ_`X�W0Yc�>X�YZU[n1YZ^qWV^QS�Rb�qac^qo¶UIYxR#S�_jU[n1Y f S�ac^QS � P�UIYMou\ � a f _jS©P�� ¡
p _`X�p¼a �j� Yb¡�R
S#pqW�o W�R�_j�x^�Yc� � a f ��W�ou_`R#S f _ji \ S�W�o�R�PMR#S�WVUIR(� f YZU W � WVUIWV^QS�a f PIX�YZU[n1YZ^qWV^QS�Rb�H1/R�a£X�YZ\ ^dS�W f n!a f S
Yc��S#p _`R3n�Yb¡lW f �G\ �
S f WV^qoª�qR�YZUIW]aZXVS#\!a � R#PuR#S�WVUIR�p!a���W&^qYb¡ f WbaZX�pqW�o¦a%X f _jS#_`Xba ��� WV��W � _j^¼S�W f UIR�Yc�>R�_j¢bW&ac^qo~pqWVS�W f YZ��WV^qWV_jS©P���¡
p _`X�p
U�a ¥ W�R£S#pqWVU4p!a f o � P¼S f aZXVS�aci � W�iQP¦R#S�ac^qoqa f o»ac^!a � PuR#_`R/UIWVS#pqYQo R0YZn�W f acS#_j^ �zacS£a�� � YZi!a �>� WV��W � �0¨�pqW�n \ f n1YxR�W
Yc��S#p _`R£n!acn1W f ��WE­MS�WV^qou_j^ � f W�R�\ � S�R0Yc���jt��©��_`R£S�Y�n f YZn�YxR�WIa�� f acUIWV¡lY f#¥ �±Y f ac^!a � PM¢�_j^ ��
�UIYZ^ _jS�Y f _j^ � � a f ��W[ou_`R��
S f _ji \ S�W�o+R#PuR#S�WVUIRb�6OQn�W�XV_°§!Xba �j� P��3¡lW�n f YZn�YxR�W¶S�Y@S�a ¥ W~aZou�Zac^QS�ac��W~Yc��S#pqW¶UIYQou\ � a f ^!acS#\ f W�Yc�/a@R#PuR#S�WVU¹S�Y
o W�R#_j�x^¼UIYQou\ � a f ac^!a � PuR#_`R�
�UIYZ^ _jS�Y f _j^ ��n f YQX�W�ou\ f W�R¿�

� p!acSI¡lW¼Xba �j� a � � � � 	 � ��� � � � R�PMR#S�WVU _j^AS#p _`R[n!acn1W f _`R[§ f R#SIYc�]a �j� a�� ����� ���
	 R#PuR#S�WVUz���º�G�b�Aa�R�PMR#S�WVU
U�aZo WIYc��R�WV��W f a � _j^QS�W f X�YZ^ ^qW�XVS�W�o·X�YZU[n�YZ^qWV^dS�Rb�� ¤aZX�p·X�YZU[n�YZ^qWV^dS�_`R&a�ouPQ^!acU[_`XIR�PMR#S�WVUz��_j^QS�W f aZXVS#_j^ �¼¡
_jS#p
^qWV_j�xpQi1Y f _j^ �¶X�YZU[n1YZ^qWV^QS�Rb�!ac^qo¶p!a��M_j^ ��R�YZUIW£o WV� f W�W&Yc�(ac\ S�YZ^qYZU]P�_j^�_jS�R
ouPQ^!acU[_`X�Rb� 5©^�n!a f S#_`XV\ � a f � S#pqW f W£_`R
^qY~� � YZi!a � X � YMX ¥ �x_j�M_j^ �~S#pqW%n!aZX�W[S�Yza �j� X�YZU[n�YZ^qWV^dS�Rb��¡
p _`X�p~gë\qR#S#_°§!W�R0S#pqW%S�W f U-�Àou_`R�S f _ji \ S�W�oM %iQP»X�YZ^dS f aZR#S
¡
_jS#pA�©UIYQou\ � a f �   ¨�Y6U�a ¥ W¦S#p _`R¶aZR�R�\ U[n S#_`YZ^AUIY f W@X�YZ^qX f WVS�Wx�
¡¤W�aZo YZn S¶a6S f \qW¦X�YZ^qXV\ f#f WV^qXVPAR�WVU�ac^dS#_`X�R
YZ^ f \ ^qR�	±Y f S f a�g#W�XVS�Y f _`W�R���Yc�¬a¼ou_`R�S f _ji \ S�W�oÁR�PMR#S�WVUµ® f \ ^qR[a f W¶o W�R�X f _ji�W�oÁaZR%WV��WV^dS[R#S f \qXVS#\ f W�R¿�(Y f n!a f S#_ a �
Y f o W f RIYc�0WV��WV^dS�R¿� f acS#pqW f S#p!ac^:R�W �d\qWV^qX�W�RIYc�£WV��WV^dS�Rb�+¨�p _`R[WV^qX�YMo W�R[S#pqW¶�ºaZXVS[S#p!acS[S©¡lY6X�YZU[n1YZ^qWV^QS�R�Xbac^
f \ ^6X�YZ^qXV\ f#f WV^QS � P
	¾���G�b�%_j^»n!a f a �j� W � �&aZR/��a f aZR£S#pqWVP@p!a���W[^qY�_j^QS�W f aZXVS#_`YZ^K� 5À^@S#p _`R]R�WVU�ac^dS#_`Xx�Éa�R�WVS0Yc� f \ ^qR
Yc�
a�R�PMR#S�WVU4_`R f WVn f W�R�WV^QS�W�o»\ ^qo W f S#pqW��±Y f U Yc�
a � 	 �
� ��� � � ��� 	 ��� � � � �Éa¶X�YZU[n!aZXVS&oqacS�a�R#S f \qXVS#\ f Wx��ac^qo�S#pqW
R�WVS�Yc�¬a �j� n�YxR�R#_ji � W f \ ^qR�X�Y f#f W�R�n1YZ^qo R�S�Y¦S#pqWIU�a�­u_jU�a � i f ac^qX�p _j^ �»n f YQX�W�R�R¿��^!acUIW�oÁS#pqW �������
��� � ��� Yc��S#p!acS
R#PuR#S�WVU��ösu�!wu�!���©�

5À^IS#pqW�§ f R�S(n!a f S¤Yc��S#p _`R(¡¤Y f#¥ �d¡lW
n f Yb��W�o�S#p!acS3S#pqW
\ ^u��Y � ou_j^ ��Yc�Ka0ou_`R#S f _ji \ S�W�oIR�PMR#S�WVU Xbac^Ii1W
WE­un f W�R�R�W�o
aZR�S#pqW£n f YMou\qXVS�Yc��\ ^u��Y � ou_j^ ��R
Yc��_jS�R
X�YZU[n�YZ^qWV^dS�Rb�q¡
p _`X�pz�x_j��W�R�ac^~WV��WV^~UIY f W0X�YZU[n!aZXVS¬ac^qo¶UIYMou\ � a f 	GS#pd\qR
R�Xba � aci � W�� f WVn f W�R�WV^dS�acS#_`YZ^+Yc��a�n�YxR�R#_ji � P�pd\ ��W�R�WVS]Yc� f \ ^qRb��	 1��±S�W f o WV��W � YZn _j^ �@S#p _`R]¡lY f#¥ ��¡¤W�XbacUIW�ab¡la f W
Yc�>Wba f#� P f W�R#\ � S�R
Yc� � _j^qR ¥ W � o W f _j�M_j^ �IWE­ aZXVS � P�S#p _`R¤n f YZn�W f S©P�� � f YZU R#_jU[n � W£R#S�ac^qoqa f oza f �x\ UIWV^QS�R
_j^~XbacS�WV��Y f P
S#pqW�Y f P��KR�W�W��ö� �©��nK�ö}xsxvu�!�@{@Y f W���WV^qW f a �j� P���ac^dP¦i f ac^qX�p _j^ �~n f YMX�W�R�R£Yc��S#pqW�� � YZi!a � R�PMR#S�WVU4Xbac^�i1W�WVU]i�W�o o W�o
_j^QS�Y%a]U[_j^ _jU�a � n f YQou\qXVS
Yc��i f ac^qX�p _j^ �[n f YQX�W�R�R�W�R¤Yc��_jS�R¤X�YZU[n�YZ^qWV^dS�Rb�� �aZX�p��ºaZXVS�Y f Yc��S#p _`R¤n f YMou\qXVS�X�Yb��W f _j^ �
X�YZ^QS�ac_j^qR f \ ^qR�Yc��a·X�YZU[n1YZ^qWV^QS¶S#p!acS�a f W¼n!a f S�Yc�]acS � WbaZR�S�YZ^qW f \ ^<Yc�&S#pqWz� � YZi!a � R#PuR#S�WVUz� � W¼i1W � _`WV��W
S#p _`R�n f YQou\qXVS f WVn f W�R�WV^dS�acS#_`YZ^A_`RIS#pqW ¥ WVP«S�Y·W�"�XV_`WV^dS�UIYMou\ � a f n f YMX�W�R�R#_j^ ��R%��Y f ou_`R#S f _ji \ S�W�o<R#PMR�S�WVUIRb� 1¬R
a@SÀPQn _`Xba � WE­qacU[n � WzYc�0R#\qX�p+UIYMou\ � a f n f YMX�W�R�R#_j^ ��Rb��¡¤W¼aZo o f W�R�R[S#pqW~n f YZi � WVU Yc�0X�YZU[n \ S#_j^ �6S#pqW~U[_j^ _jU�a �
n f YMou\qXVS[X�Yb��W f _j^ �»Yc��S#pqW�\ ^u�±Y � ou_j^ �»Yc�¬a¦ou_`R#S f _ji \ S�W�o½R#PMR�S�WVUz�¦¨�p _`R[acUIYZ\ ^dS�R%S�Y@o WVS�W f U[_j^ _j^ � � YMXba �¤f \ ^qR
Yc�¬WbaZX�pÁX�YZU[n�YZ^qWV^dS[S#p!acS f WVU�ac_j^½n1YxR�R#_ji � W�YZ^qX�W�S#p _`R%X�YZU[n1YZ^qWV^QS�_`R�_j^qR�W f S�W�o«_j^dS�Y@S#pqW�� � YZi!a � R�PMR#S�WVUz�J5©S
S#\ f ^qR%YZ\ S�S#p!acS�S#p _`R�n f YZi � WVU Xbac^«i�W�R�Y � ��W�o·_j^+ac^ÁW�"�XV_`WV^QS%U�ac^ ^qW f iQP«ac^+acn n f YZn f _ acS�W¶X�YZU�i _j^!acS#_`YZ^:Yc�
� YMXba � X�YZU[n \ S�acS#_`YZ^qR£YZ^@i f ac^qX�p _j^ ��n f YMX�W�R�R�W�Rb�!i!aZR�W�o¼YZ^@S©¡lY�YZn�W f acS#_`YZ^qRK®�n f YMou\qXVS£ac^qo¦n f YcgëW�XVS#_`YZ^K� � p _ � W
S#pqW%n f YMou\qXVS]Yc�¤i f ac^qX�p _j^ �¼n f YMX�W�R�R�W�Rb�ªY f Yc��WV��WV^dS]R�S f \qXVS#\ f W�Rb�ª_`R]aZXVS#\!a �j� P»a �d\ _jS�W[R�S�ac^qoqa f o»YZn1W f acS#_`YZ^
�ö�u�
tV�!��tb� �Ktbs��©�!S#pqW&n f Ycg#W�XVS#_`YZ^¦¡lW]o WE§q^qW]R�W�WVUIR � W�R�R ¥ ^qY¿¡
^&®l¡¤W�\qR�W0_jS�S�Y¶aciqR#S f aZXVS�S#pqW]i1WVp!ab�Q_`Y f R/Yc�¤a%�x_j��WV^
X�YZU[n�YZ^qWV^dS�YZ^A_jS�R�_j^dS�W f �ºaZX�W¼¡
_jS#p³ac^qYZS#pqW f X�YZU[n�YZ^qWV^dSb�²¨�pqW¦Y f _j�x_j^!a � _jS©PAYc�&YZ\ f X�YZ^QS f _ji \ S#_`YZ^³n f YZi!aci � P
� _`W�R�_j^AS#pqWzWVU[n p!aZR#_`R�¡¤W¼n \ S�YZ^<a � ��WVi f ac_`X f W � acS#_`YZ^qR�i�WVS©¡lW�WV^An f YMou\qXVS¶ac^qoAn f YcgëW�XVS#_`YZ^K��S#p!acS�a �j� Y¿¡ S#pqW
Y f X�pqW�R#S f acS#_`YZ^»Yc�3UIYQou\ � a f X�YZU[n \ S�acS#_`YZ^qRb� 1/R¬aIU�acS#S�W f Yc�(�ºaZXVSb�qS#pqW�X�YZU[n \ S�acS#_`YZ^qR£¡¤W]o W�R�X f _ji1W�a f W]i!aZR�W�o
YZ^¼a�UIW�R�RÝac��W£n!aZR�R#_j^ �Ia � ��Y f _jS#p U i�WVS©¡¤W�WV^z�ÀX�YZU[n \ S�acS#_`YZ^¼UIYMou\ � W�Rë £aZR�R�YQXV_ acS�W�o�S�Y[WbaZX�pzX�YZU[n1YZ^qWV^QSb�lOQ_j^qX�W
S#pqWIWE­ X�p!ac^ ��W�Yc�lUIW�R�R�ac��W�R&_`R]aZR�PQ^qX�p f YZ^qYZ\qRb��YZ\ f UIYQou\ � a f X�YZU[n \ S�acS#_`YZ^ÁR�X�pqWVUIW�R�Xbac^«aZXVS#\!a �j� P�i�W[WbaZR#_ � P
� � � � 	 � ����� � � � 1¬^<acn n � _`XbacS#_`YZ^´Yc�£S#p _`R[� f acUIWV¡lY f#¥ S�Y6ou_`R#S f _ji \ S�W�o+�ºac_ � \ f Wzou_ ac�x^qYxR#_`R¿�¤¡
_jS#p³acn n � _`XbacS#_`YZ^qR�S�Y
S�W � W�X�YZU[U�\ ^ _`XbacS#_`YZ^@^qWVSÀ¡¤Y f#¥ Rb�!Xbac^¼i1W/��YZ\ ^qo�_j^#�ö}c�q�!}xsu�q}xw��©�

$Gè�ç%$Gí



���������
	 ��� �
� � �
�������������
��� � ����� s

¨�pqW�n f YMou\qXVS f WVn f W�R�WV^QS�acS#_`YZ^�Yc��S#pqW�\ ^u��Y � ou_j^ �:Yc�%aÁou_`R#S f _ji \ S�W�o R#PMR�S�WVUz�¬ac^qo³S#pqW»Y f X�pqW�R�S f acS#_`YZ^ Yc�
� YMXba � X�YZU[n \ S�acS#_`YZ^qR¶i!aZR�W�o:YZ^:n f YMou\qXVS�ac^qo+n f Ycg#W�XVS#_`YZ^K��¡¤W f W¦a �jf WbaZouP+n f W�R�WV^dS�W�oA_j^ �jt��©�A¨�p _`R�n f WV�Q_`YZ\qR
X�YZ^QS f _ji \ S#_`YZ^ f W �d\ _ f W�o�S#p!acS(a �j� YZiug#W�XVS�R(acn n1Wba f _j^ �£_j^�S#pqW�X�YZ\ f R�W¤Yc�1X�YZU[n \ S�acS#_`YZ^qR>¡¤W f Wli f ac^qX�p _j^ �0n f YMX�W�R�R�W�R
Yc� f W�R#S f _`XVS#_`YZ^qRIYc�¬S#pqW�� � YZi!a � R�PMR#S�WVUz�½OMY�X�YZU[n \ S�acS#_`YZ^qR f WVU�ac_j^qW�o+�xa � _`o+aZR � YZ^ �·aZR%n f YcgëW�XVS#_`YZ^qR[_j^½S#p _`R
XbacS�WV��Y f P»¡lW f W[^qYZS&U[_`R � WbaZou_j^ �q�¤���G�b��ou_`o»^qYZS&\ ^qou\qW � P�S f ac^qRë��Y f U Xbac\qR�a � _jSÀP»Y f X�YZ^ �q_`XVS f W � acS#_`YZ^qR]i1WVSÀ¡¤W�WV^
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�[ 	G^qYZS#_`X�W�S#p!acSÉS#p _`R f WV_j^u��Y f X�WVUIWV^dS(U�\qR#S�pqY¿¡¤WV��W f PM_`W � o�a��Za � _`o�ac\ �xUIWV^dS�W�o[YMX�XV\ f#f WV^qX�W�^qWVS��E�É¨�p _`R>R�YZUIWVpqYb¡
\ ^Q\qR#\!a ��f W �Q\ _ f WVUIWV^dS0YZ^@X�YZ^ �q_`XVS f W � acS#_`YZ^qR0acn n�Wba f R�S�Y�WV^qR#\ f W]S#p!acS �[ o 
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� �ª��Y f R#pqY f S��¬_`R]azX�YZ^ �q_`XVS���� f W�W 	 �±Y f �R �
n f WE§ ­:Yc���[¶�½¨�pqW¼ac\ �xUIWV^QS�W�oAX�YZ^u§q�x\ f acS#_`YZ^ � _`R[S#pQ\qR�a � R�Y6a�X�YZ^u§q�x\ f acS#_`YZ^<Yc� [¹WV^ f _`X�pqW�oA¡
_jS#pAWE­MS f a
Xbac\qR�a � _jSÀP f W � acS#_`YZ^qR[YZ^Á_jS�R�WV��WV^QS�Rb���l\ S�S#pqW�X�YZ^d��W f R�W¶o YMW�R#^ � S�pqY � o0®�a¦X�YZ^u§q�x\ f acS#_`YZ^:Yc�)[¶�>U�a�P6^qYZS�i1W
S f ac^qRë��Y f U�aci � W%_j^dS�Y~a�X�YZ^u§q�x\ f acS#_`YZ^6Yc�
�[¶�1WV��WV^@_°��Xbac\qRÝa � _jS©P f W � acS#_`YZ^qR&a f W[aZo o W�oª�1i�W�Xbac\qR�W �R _`R£R#S f YZ^ ��W f
S#p!ac^.R�� � W�o WV^qYZS�W&idP � � S#pqW�R#U�a �j� W�R#S�X�YZ^u§q�x\ f acS#_`YZ^�X�YZ^dS�ac_j^ _j^ �~WV��WV^dS$k�w � � _`R
��Y f UIW�o~idPza �j� WV��WV^QS�R�_j^
S#pqW 	 � WE�±S���Xbac\qR�a � X � YxR�\ f W&Yc� kd� n � \qR
n f W �lac^qozn1YxR#S��©X�YZ^qou_jS#_`YZ^qR¬Yc�ÉS#pqW�R�W0WV��WV^dS�Rb�1ac^qo ����� �[¶�

1 pqYZUIYZUIY f n p _`R#U Yc�
YQX�XV\ f#f WV^qX�W�^qWVS�R0� f YZU �[ S�Y��[Bo>_`R]a�^qWVS&pqYZUIYZUIY f n p _`R�UXG«� f YZU A]\FE_^TE^l}R0S�Y
A]\ o E_^ o E^l o R�S#p!acS�n!a f S#_ a �j� P¶U�acnqR f W � acS#_`YZ^qR �6 ac^qo��R S�Y �6 o ac^qo��R o 	±R�YZUIW£Yc��S#pqWVU U�a�P¶i�W¬W f aZR�W�oª�Mi \ S
^qYZ^qW&Xbac^¼i1W0X f WbacS�W�o �E�!_º� Wx�

� k9_pE kpbe�l^�E G�A�k�_>R �6 o G§A�k�b�R � k�_ �6%kpb
ac^qo G�A�k�_>R��R o G§A�k�b�R � k�_��R kpb

)/YZS#_`X�W0S#p!acS�Xbac\qR�a � _jSÀPzac^qozX�YZ^ �q_`XVS f W � acS#_`YZ^qR�ou\qW&S�YTl a f W0n f W�R�W f ��W�oª�qYZ^ � P�WE­uS f a f W � acS#_`YZ^qR�Yc� �6��S6 ac^qo
�R©� R Xbac^~i1W£W f aZR�W�ozac^qo�S f ac^qR#�±Y f UIW�o�_j^QS�Y[X�YZ^qXV\ f#f WV^qXVP�� 5©���[ ac^qo��[Bo1a f W£_`R�YZUIY f n p _`Xx�qS#pqWV^~S#pqW f W0WE­M_`R#S�R
a[YZ^qW£S�Y�YZ^qW0U�acn n _j^ �/G@i�WVS©¡¤W�WV^¦S#pqWVU ¡
p _`X�p¦WE­ aZXVS � P�U�acnqR �6 S�Y �6 o ac^qo �R�S�Y��R o �
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�R ¡
_jS#p f W�R#n�W�XVS&S�Y 6 ac^qoaR~�ª_jS&_`R&X�YZ^Q��WV^ _`WV^dS%S�Y f WVn f W�R�WV^QS�WE­uS f a f W � acS#_`YZ^qR�YZ^L^ idP�UIWbac^qR�Yc��ou\ U[U�P
X�YZ^qou_jS#_`YZ^qR/_j^qX�Y f n�Y f acS�W�ozS�Y/[¶�1aZR
_j^z§q�x\ f W�tx�¤¨�p _`R/a �j� Yb¡�R¬S�Y f WVn f W�R�WV^dS��[ aZR¬aIR#S�ac^qoqa f o¼YMX�XV\ f#f WV^qX�W]^qWVS
A]\ £ �\YE_^TE^l}RE�H1¸Xbac^qYZ^ _`Xba ��f WVn f W�R�WV^QS�acS#_`YZ^@Yc� �[ Xbac^~i1W0YZi S�ac_j^qW�o¼idP�S#pqW/��Y �j� Yb¡
_j^ ��n f YMX�W�ou\ f W(®

tx���±Y f WV��W f P�n!ac_ f Yc�(WV��WV^dS�RBA�k)E kao¢RlR#\qX�p~S#p!acS`k �6'kaoKac^qo%bxA�k 6 kao¨RE�qX f WbacS�W]a�^qWV¡µX�YZ^qou_jS#_`YZ^'i¬_j^ �\=R#\qX�p
S#p!acS<kFl i�l kao��

}u���±Y f WV��W f P~n!ac_ f Yc��WV��WV^QS�R A�k�E k o R�R#\qX�p@S#p!acS k �R k o ac^qo'bxA�kqR k o RE�1X f WbacS�W�a�^qWV¡�X�YZ^qou_jS#_`YZ^.i0_j^ �\ R#\qX�p
S#p!acS i�l k�ac^qo,i�l kao��

�u� f WVUIYb��Wl� f YZU �\´WV��W f P�X�YZ^qou_jS#_`YZ^ i f WVn f W�R�WV^QS#_j^ �]a/Xbac\qR�a � _jS©P � _j^ ¥ S#p!acS(Xbac^�i�W�YZi S�ac_j^qW�o�idP]S f ac^qR�_jS#_j�Q_jSÀP
	±Yc��l YZ^~S#pqW0^qWVS��E�

�q� f WVUIYb��W£� f YZU �\�WV��W f P¶X�YZ^qou_jS#_`YZ^'i f WVn f W�R�WV^dS#_j^ �~ac^~_j^ pqW f _jS�W�o¼X�YZ^ �q_`XVSb�

� ^qW&WbaZR�_ � P¶X�pqW�X ¥ R�S#p!acSb�u¡
p!acS�WV��W f S#pqW0Y f o W f _j^ ��_j^~¡
p _`X�pz\qR�W � W�R�R�X�YZ^qou_jS#_`YZ^qR�Yc� �\=a f W f WVUIY¿��W�oª�qS#pqW&R�acUIW
§q^!a � ^qWVS�_`R�YZi S�ac_j^qW�oª�q¡
p _`X�pzn f Yb��W�R¬S#pqW0Xbac^qYZ^ _`XV_jS©PzYc�>S#p _`R f WVn f W�R�WV^QS�acS#_`YZ^K�
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tx�`-�_`RÉa�^qWVS�pqYZUIYZUIY f n p _`R#U=i�WVS©¡lW�WV^�A]\FE_^�E^l}RÉac^qo�S#pqW�W �Q\ _j�Za � WV^QS>^qWVS�Yc��?ªwZ_j^�n!a f S#_`XV\ � a f ��X�YZ^qou_jS#_`YZ^qR
a f W � aci1W � W�ozidP�n!ac_ f R 	G�xa f _ aci � Wx� �Za � \qW�Yc�ÉS#p!acS��xa f _ aci � W��E�!ac^qozWV��WV^QS�R¬a f W � aci�W � W�o~iQP�S#_ � W�Rb�

}u�`-zo WE§q^qW�R/a�i _ gëW�XVS#_`YZ^¼i1WVSÀ¡¤W�WV^�������A �[ R�ac^qo �6A�]�EJIVK6A�]yRJR^E^]���C`�d�
�u� � WVS � E � oªi1W£SÀ¡¤YI_`R�YZUIY f n p _`X£§q^ _jS�W&X�YZ^u§q�x\ f acS#_`YZ^qR/Yc�
�[¶�uS#pqWV^ � � � o±�

e YZ_j^dS��&aZR�R�\ UIW�R3S#pqW
_`R�YZUIY f n p _`R�U i�WVS©¡¤W�WV^ � ac^qo � o n f W�R�W f ��W�R�S#pqW � aci�W � _j^ �q�MR�Y0S#p _`R�X�YZ^qou_jS#_`YZ^¶��WV^qW f a � _j¢bW�R
n�YZ_j^dS��]_j^�S#pqW/o WE§q^ _jS#_`YZ^zYc�ÉY f ou_j^!a f P�i f ac^qX�p _j^ ��n f YQX�W�R�R�W�RlYc�L?¬�uac^qo�_`R�W �Q\ _j�Za � WV^QS
S�Y�_jS¤¡
pqWV^ �6��36³ac^qo
�Ru� R�� )¬WV��W f S#pqW � W�R�Rb� YZiqR�W f ��W£S#p!acS�X�YZ^qou_jS#_`YZ^¦��_j^~S#pqW0o WE§q^ _jS#_`YZ^zYc�ÉR�S�ac^qoqa f o~i f ac^qX�p _j^ �In f YMX�W�R�R�W�R�_`R�^qY
� YZ^ ��W f �xa � _`oz��Y f ac^ � �
� ��� �>� � � i f ac^qX�p _j^ �~n f YMX�W�R�Rb�/¨�pqW f W�U�abP¦WE­u_`R#S�SÀ¡¤Y~WV��WV^QS�R$k�ac^qo'kpo�¡
_jS#p@_`o WV^dS#_`Xba �
� aci�W � R/ac^qo¦X�YZ^ ^qW�XVS�W�o¼S�Y�S#pqW]R�acUIW�X�Y+�©R�WVS � _°�#� ��Y f WE­ acU[n � Wx��k%ac^qolk o a f W&^qYZS f W � acS�W�o¦S�YIYZS#pqW f WV��WV^dS�R/Yc�
�[ _j^�S#pqW�RÝacUIW]U�ac^ ^qW f ��Y f �6«�FqÉ_j�q�ª}��x_j��W�R&ac^@WE­qacU[n � W%Yc�¤R#\qX�p6a¶R#_jS#\!acS#_`YZ^K��¡
pqW f W k�E kpo>a f W�X�YZ^ ^qW�XVS�W�o
S�Y�S#pqW]R�acUIW�X�YZ^u§q�x\ f acS#_`YZ^ � ��i \ S/aZR�R#\ UIW�ou_°¯ªW f WV^dS f W � acS#_`YZ^qR¬S�Y�YZS#pqW f WV��WV^QS�R£Yc� � � 1/R¬aIX�YZ^qR�W �d\qWV^qX�W�Yc�
S#p _`R f WVU�a f#¥ � ¥ W�WVn _j^ �¦S#pqWªA]\FE_^TE^l	E=-+R]n!a f S�_j^Áac^Áac\ �xUIWV^QS�W�oÁi f ac^qX�p _j^ �@n f YQX�W�R�R �[ Yc�x?8o YQW�R#^ � S�PQ_`W � o
a¼R#S�ac^qoqa f o·i f ac^qX�p _j^ �¦n f YMX�W�R�R�Yc�x?¬���/Yb¡¤WV��W f �(WV��W f P6X�YZ^u§q�x\ f acS#_`YZ^ � Yc� A]\FE_^�E^l�E=-+R]_`R�_`R�YZUIY f n p _`X�S�Y
ç�ç ðSR�T�U�VXW
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tx� G/_j��WV^@ac^�ac\ �xUIWV^dS�W�o@i f ac^qX�p _j^ ��n f YMX�W�R�R �[���A]\FE_^�E^l�E=-1E �6 E �R}RE��_jS�R f W�R#S f _`XVS#_`YZ^rA�^�E �6 E �R	E=-�R�_`R
ac^[Y f ou_j^!a f P 	 � aci�W � W�o ��n f _jUIW
WV��WV^dS3R#S f \qXVS#\ f Wx�({@Y f W�Yb��W f �dS#p _`R(X�Y f#f W�R#n�YZ^qo WV^qX�W�_`R>i _ gëW�XVS#_j��Wx�d_º� Wx���x_j��WV^
S#pqW�WV��WV^QS�R#S f \qXVS#\ f W��±Y f azR#PuR#S�WVU@?=ac^qo«a � aci1W � _j^ �@Yc�
WV��WV^QS�Rb�>YZ^qW�Xbac^ f W�X�YZ^qR#S f \qXVS�X�YZ^qou_jS#_`YZ^qR \
ac^qo»S#pqW �!Y¿¡ f W � acS#_`YZ^}l³�#)/WV��W f S#pqW � W�R�Rb����Y f n f aZXVS#_`Xba � n \ f n�YxR�W�R f acS#pqW f S#p!ac^6S#pqW�Y f WVS#_`Xba � YZ^qW�Rb��¡¤W
n f WE�±W f S�Y~n f W�R�W f ��W�a f WE��W f WV^qX�W�S�YzX�YZ^qou_jS#_`YZ^qR[ac^qo·S�YzS#pqW �!Y¿¡ f W � acS#_`YZ^K�K5À^6S#pqW�R�W �d\qW � �ÉX�YZ^qou_jS#_`YZ^qR
a f WIX�WV^dS f a � _j^6S#pqW�o WE§q^ _jS#_`YZ^«Yc�
_j^dS�W f aZXVS#_`YZ^qR�i�WVS©¡¤W�WV^½X�YZU[n�YZ^qWV^dS�Rb��1¬^qo»S#pqW��!Y¿¡ f W � acS#_`YZ^½a �j� Yb¡�R
a�ou_ f W�XVS�ou_`R#S#_j^qXVS#_`YZ^<i1WVSÀ¡¤W�WV^<R�S f \qXVS#\ f a ��f W � acS#_`YZ^qR 	±Xbac\qR�a � _jSÀPAac^qo+X�YZ^ �q_`XVS��%_j^Aa»X�YZU[n�YZ^qWV^dSb�
ac^qo
f W � acS#_`YZ^qR£ou\qW]S�Y�^qWV_j�xpdi�Y f _j^ �~X�YZU[n1YZ^qWV^QS�Rb�eq�_j^!a �j� P��1S#p _`R¬¡labP¦Yc�3n f W�R�WV^QS#_j^ � f W�R�\ � S�R£a �j� Y¿¡�R0a�ou_ f W�XVS
� _j^ ¥ ¡
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_ �j� o W�R�X f _ji�W~YZn1W f acS#_`YZ^qR�YZ^ 1¬� e RI\qR#_j^ �6S#pqW���Y f U �[ �¦A]\FE_^�E^l�E=-1E �6 E��R}RE�
5©^¼n f aZXVS#_`X�Wx��UIYxR�S¬Yc�3S#pqW�R�W�YZn1W f acS#_`YZ^qR£R#pqYZ\ � o¼i1W]S f ac^qR � acS�W�o¼_j^¦S�W f UIR£Yc�(Xbac^qYZ^ _`Xba �>f WVn f W�R�WV^QS�acS#_`YZ^qR
A]\FE �\YE_^TE^l	E=-�RE���¬Y¿¡¤WV��W f ��S#p _`R>n!acn�W f �±YMXV\qR�W�R>YZ^��±Y f U�a � aZR#n�W�XVS�R(Yc��X�YZU[n \ S�acS#_`YZ^qRlac^qo�S�W�X�p ^ _`Xba � _jS#_`W�R
ou\qW£S�YIXbac^qYZ^ _`Xba � ��Y f UIR
¡
_ �j� i�W � WE�±S�aZR#_`o Wx�

� 5½	1� � '>	�����'(�²����� "%���!��� � � '>	1���1�������µ��� ��� 5+�

����
 
�/1�9��$ 8,()"�8x��(��)�����
� W/§ f R#S
n f Y¿��W0S#p!acS
_°��S#pqW f W&a f W0R�WV��W f a � _`o WV^dS#_`Xba �j� P � aci�W � W�o~WV��WV^dS�R�X�YZ^ ^qW�XVS�W�o~S�Y[R�YZUIW0X�Y+�©R�WVS � �uS#p _`R
Xbac^
YZ^ � Pzi�W]ou\qW�S�Y�S#pqW&�ºaZXVS¬S#p!acS/S#pqW�R�W�WV��WV^dS�R/p!a���W%ou_°¯ªW f WV^dS0R�WVS�R/Yc�3n f W�o W�X�W�R�R�Y f R¬��Y f �6·��S#p!acS/¡¤W�Xba �j� S#pqWV_ f
�©n!aZR#S�R¿�   5À^6YZS#pqW f ¡lY f o Rb��_jS&Xbac^ ^qYZS]i1WIou\qW%S�YzS#pqW%��aZXVS0S#p!acS]S#pqW�R�WIWV��WV^dS�R]n!a f S#_`XV_jn!acS�WI_j^·ou_°¯ªW f WV^dS�WE­MS f a
X�YZ^ �q_`XVS f W � acS#_`YZ^qRb�

'�WVS �[�i�W/ac^zac\ �xUIWV^dS�W�ozi f ac^qX�p _j^ �[n f YMX�W�R�R�Yc�V?Aac^qoIk�_pE kpb/i�W�SÀ¡¤Y%WV��WV^dS�R�Yc� �[ R#\qX�p�S#p!acS ; k�_�� � �
;Kk�b�ac^qo5-LA�k9_ R �F-VA�k�b�RE� 'KWVS � � ¥ i�W]S#pqW%R#U�a �j� W�R#S0X�YZ^u§q�x\ f acS#_`YZ^·X�YZ^QS�ac_j^ _j^ �¼WV��WV^dS kp�#��ac^qo»o WE§q^qW � o � ¥ ��S#pqWR#S f _`XVS0n!aZR�S&Yc� kp�¾��aZR£S#pqW�R#U�a �j� W�R#S&X�YZ^u§q�x\ f acS#_`YZ^«X�YZ^QS�ac_j^ _j^ �.�Mk�� ^ kLk �6 ka� �d�YqqY f YZid�M_`YZ\qR f WbaZR�YZ^qR¿�ª¡¤W
Xbac^�¡ f _jS�W � o � ¥ � � � ¥ �`ka�ë� 5º� k�_0ac^qo.k�b]p!ab��W%_`o WV^dS#_`Xba � n!aZR#S�Rb�É�º� �¿� � o �	� ac^qo � o ��� X�YZ_j^qXV_`o W[WV��W f PQ¡
pqW f Wx�K_jS¬_`R

$Gè�ç%$Gí



���������
	 ��� �
� � �
�������������
��� � ����� txt

R#S f ac_j�xpQSë�±Y f ¡�a f o�S�Y]X�pqW�X ¥ S#p!acS � � � ac^qo � ��� a f W�_`R�YZUIY f n p _`Xx�(�lP[n�YZ_j^dS
�0_j^�S#pqW�o WE§q^ _jS#_`YZ^~Yc��ac^+1/� e �QS#pqWVP
a f W0S#pQ\qR�_`o WV^QS#_`Xba � ¡
p _`X�p¦n f Yb��W�R)k9_��Wk�bx�

¨�YIpqW � n¦_j^dS#\ _jS#_`YZ^K�1YZ^qW&X�YZ\ � o~S#pqWV^¦R�\ U[U�a f _j¢bW&S#p _j^ ��R�_j^¼S#pqW£�±Y �j� Y¿¡
_j^ ��U�ac^ ^qW f ®¤WE­MS f a�Xbac\qR�a � _jS©P f W � a �
S#_`YZ^qR>a �j� Yb¡½S�Y¬ac\ �xUIWV^QS�S#pqW¤R#S f \qXVS#\ f WlYc��ac^�Y f ou_j^!a f P&i f ac^qX�p _j^ �/n f YMX�W�R�R�idP&X�YZ^ ^qW�XVS#_j^ �0R�WV��W f a � YMX�XV\ f#f WV^qX�W�R
Yc��S#pqW�R�acUIWIS#_ � W¶a��GS�W f R�YZUIW�X�Y+�©R�WVS�Yc��X�YZ^qou_jS#_`YZ^qRb�>n f Yb�M_`o W�o·S#pqW�R�W�WV��WV^dS�R%aZR�R#\ UIW�ou_°¯�W f WV^QS�n!aZR�S�Rb��1�^qoª�
iQP�X�YZ^QS f aZR#Sb�>WE­MS f azX�YZ^ �q_`XVS f W � acS#_`YZ^qR�n f WV��WV^dS f WbaZou_j^ �¦YZ\ S&\ ^Q¡lac^dS�W�o½X�YZ^u§q�x\ f acS#_`YZ^qR%YZ^6S#p _`R�ac\ �xUIWV^dS�W�o
R#S f \qXVS#\ f Wx�

�lP�X�YZ^dS f aZR#S�¡
_jS#p¼Y f ou_j^!a f P�i f ac^qX�p _j^ ��n f YMX�W�R�R�W�R¿�upqYb¡¤WV��W f �!S#pqW f W0U�a�P�i�W0ac^z_j^u§q^ _jS�W0^d\ U�i1W f Yc�É_`o WV^ �
S#_`Xba �j� P � aci1W � W�o»WV��WV^QS�R k9_pE k�b9Eacacac]X�YZ^ ^qW�XVS�W�o»S�Y~R�YZUIW%X�Y+�©R�WVS � �KWbaZX�p·aZR�R�YQXV_ acS�W�o�S�Y~a�ou_°¯ªW f WV^dS0n!aZR#Sb�*'KWVS
\qRlo WE§q^qW/S#pqW�pqWV_j�xpdS
Yc��ac^~ac\ �xUIWV^dS�W�o�X�YZ^u§q�x\ f acS#_`YZ^¼aZR¤S#pqW�U�a�­u_jU�a � R�_j¢bW�Yb��W f R#\ iqR�WVS�R �Mk�_pE kpb9EacacacVE k � �£Yc�_jS�R�WV��WV^dS�R�R�acS#_`R#�GPM_j^ �3k _ �6lk b �64cacac �6%k � �3OQ_jU[_ � a f#� P�� o WE§q^qW�S#pqW¬pqWV_j�xpdS
Yc�Éac^�WV��WV^dS�aZR¤S#pqW�pqWV_j�xpQS�Yc�K_jS�Rln!aZR#S
	G_j^qX � \qou_j^ ��_jS�R�W � ���E�(¨�pqW0pqWV_j�xpdS/Yc�(ac^¼ac\ �xUIWV^QS�W�o¦X�YZ^u§q�x\ f acS#_`YZ^¦_`R
S#pd\qR�S#pqW0U�a�­u_jU�a � pqWV_j�xpdS�Yc�>_jS�R�WV��WV^QS�Rb�

M Ã � �·� ��� ��= � �
� �I� �>� � � � 	��
�8��� � � � � 	 ��� � � � �[ � � �+� � � � �^=�� � ��� ? � ��� 
 � � � � * � �
� �������
	 �
� ��� m � �S� � �
	 � � � 	 � ��� � �
�N� � �[ ���+�8��� � � � � ���
� � � � �K���+� � �
� 
 � ��	 �
� � �
�N� � � �E� ��� � � ��* � 	 � ���
��� = �º� ����� � 
 � � � � ���
� ��� �8� � �
� 	��
�8��� � ��� �8	 ��� � � � �

,&� ÇªÇ>7 < ¨�pqW��ºaZXVS�S#p!acS �[ f W�R#S f _`XVS�W�o¶S�Y]WV��WV^QS�RlYc�KpqWV_j�xpQS � Y¿¡¤W f S#p!ac^ � _`R¤ac^~ac\ �xUIWV^dS�W�o¶i f ac^qX�p _j^ ��n f YMX�W�R�R
_`R�YZiQ�Q_`YZ\qR¿�qR�Y%¡¤W]YZ^ � P�X�YZ^qR�_`o W f S#pqW£§q^ _jS�WV^qW�R�Rb�

¨�pqW � WVU[U�a�YZid�M_`YZ\qR � P~pqY � o R¬�±Y f	� � � ��R�Y�aZR�R#\ UIW]S#pqW f W�R#\ � S¬pqY � o R���Y f pqWV_j�xpQS � ��klYZ^qR#_`o W f ac^�WV��WV^dS
k�Yc�
pqWV_j�xpdS ��
 �x� � � �$k�_`R0^qW�X�W�R�R�a f _ � P6a~X�YZ^u§q�x\ f acS#_`YZ^½Yc�
pqWV_j�xpdS � ��¨�pqW f W[_`R�a¶§q^ _jS�W[^d\ U�i1W f Yc�
R#\qX�p
X�YZ^u§q�x\ f acS#_`YZ^qRb�
a¦§q^ _jS�W~^Q\ U]i�W f Yc�£S#_ � W�RIYZ^qW~Xbac^:X�YZ^ ^qW�XVSIS�Y»WbaZX�p<X�YZ^u§q�x\ f acS#_`YZ^K��ac^qo:a¦§q^ _jS�W�^d\ U]i�W f
Yc�ln1YxR�R�_ji � W�WE­uS f a¶Xbac\qR�a � _jS©P f W � acS#_`YZ^qR0i�WVS©¡lW�WV^6S#pqW�^qWV¡�WV��WV^dS]ac^qo@S#p _`R&X�YZ^u§q�x\ f acS#_`YZ^K��R�_j^qX�W�S#pqW � acS#S�W f _`R
§q^ _jS�Wx��	 m W�Xba �j� S#p!acS�WE­uS f a¦X�YZ^ �q_`XVS f W � acS#_`YZ^qR%o Y¦^qYZS%a �j� Y¿¡ S�Y¦X�YZ^ ^qW�XVS�UIY f W�WV��WV^dS�Rb�!�¸OMY¼S#pqW f W¶WE­u_`R#S�R�a
§q^ _jS�W0^Q\ U]i�W f Yc�(WV��WV^dS�R/Yc��pqWV_j�xpQS ��
 �x� 


¨�p _`R f W�R�\ � S£a �j� Y¿¡�R£S�Y�X�YZ^qR#_`o W f ac^»ac\ �xUIWV^dS�W�o�i f ac^qX�p _j^ �~n f YQX�W�R�R0aZR/S#pqW�R#\ n f WVU]\ U Yc�lac^@_j^qX f WbaZR#_j^ �
R�W �Q\qWV^qX�W&Yc�É§q^ _jS�W0n f WE§ ­ W�Rb� ¡
p _`X�p � WV�x_jS#_jU�acS�W�R¬R�YZUIW f W�XV\ f R�_j��W0n f YQYc��R���Y f 1¬� e R¿�!aZR
_j^ � WVU[U�aI}%i�W � Yb¡&�

� ^qW%Xbac^»aZo o»a�X�YZ^ �q_`XVS f W � acS#_`YZ^�i1WVSÀ¡¤W�WV^Lk�_£ac^qo.kpbZ�1_j^@R�YZUIW�ac\ �xUIWV^QS�W�o�i f ac^qX�p _j^ �~n f YMX�W�R�R �[¶�1ac^qo
R#S#_ �j� ��WVSzac^qYZS#pqW f 1/� e n f Yb�M_`o W�o0®³t�
 k9_ �� �$kpb@_j^ �[¶� } 
 k�_~ac^qo k�b@p!a���W�^qY+X�YZU[UIYZ^µR#\qX�X�W�R�R�Y f Rb��_º� Wx�
�Mk �%^ k9k9_ �6lk)E�kpb �6lk��e�W�u� ac^qo�� 
0S#pqW¬^qWV¡´X�YZ^ �q_`XVS f W � acS#_`YZ^�_`Rln f YZn!ac�dacS�W�o¶S�Y�R#\qX�X�W�R�R�Y f R¤Yc�Nk9_�ac^qoTkpbx�
¨�pqW&X�YZ^Q��W f R�W]YZn�W f acS#_`YZ^z_`R
UIY f W&_j^dS�W f W�R#S#_j^ �q�

M Ã � �·� !�� � � �[4��A]\FE_^TE^l	E=-1E �6 E��R}R � � �
� � �
� ��� �>� � � � 	 �
�8��� � � � �8	���� � �X�3� � ? �S� � � � �[ o ��A]\FE_^TE^l
E=-�E �6 E=R�R �+��� ��� � � � �
�>= 	 ��� �+	 � � � �
� � ��� � 	 � � �
� (l� ���3	 � ���
� � �
� � � � �R �3R � � �[ � � ��� � � � �B�
� ���
� ��� �8� � �
� 	��
�8��� � ��� �8	 ��� � � �3� � ?£���[� � �
�F� � �S� � �¬R#S f \qXVS#\ f W ��� �[~�

,&� ÇªÇ>7 <�� W¤§ f R#S(R#pqY¿¡+S#p!acS(S#pqW f W�R�\ � S(pqY � o R>_°��a/R#_j^ � � W�WE­MS f a£X�YZ^ �q_`XVS f W � acS#_`YZ^[_`R f WVUIY¿��W�oª� 1¬R�R#\ UIW k�_ �R kpb
_`R�a �8	 � � �
	>= WE­uS f a%X�YZ^ �q_`XVS f W � acS#_`YZ^K�!_º� Wx�Yk _ R k b o YQW�R�^ � S�pqY � oª�!ac^qo%k _��R k b _`R
^qYZS�_j^ pqW f _jS�W�oª�lOMY f WVUIY¿�Q_j^ �
YZ^ � P f W � acS#_`YZ^.k9_ �R k�b0PM_`W � o R �[ o ¡
p _`X�p¦_`R¬R#S#_ �j� ac^�ac\ �xUIWV^dS�W�o�YQX�XV\ f#f WV^qX�W�^qWVSb� � W&¡�ac^dS£S�YIn f Y¿��W]S#p!acS �[ o
f WVU�ac_j^qR%ac^·ac\ �xUIWV^dS�W�o«i f ac^qX�p _j^ �@n f YQX�W�R�Rb�ª_º� Wx�IS#p!acS]n1YZ_j^QS���_j^6S#pqWIo WE§q^ _jS#_`YZ^ÁR#S#_ �j� pqY � o Rb�#'KWVS � E � o(i1W
SÀ¡¤YI_`R�YZUIY f n p _`X/§q^ _jS�W&X�YZ^u§q�x\ f acS#_`YZ^qR�YZ^ �[ o � ac^qo¼aZR�R#\ UIW � ¡laZR�^qYZS�a�X�YZ^u§q�x\ f acS#_`YZ^@Yc� �[¶��OMY � X�YZ^dS�ac_j^qR
WV��WV^QS�R9k9_�ac^qo5k�bx� � WIp!a���W[S�Y�n f Y¿��W � � � o±�[OQ_j^qX�W/k9_]ac^qo5kpb[o YZ^ � S0p!ab��WIX�YZU[UIYZ^·R#\qX�X�W�R�R�Y f R0_j^ �[¶� �
o W�X�YZU[n�YxR�W�R¬aZR � _ £ � b �u¡
pqW f W � � X�YZ^QS�ac_j^qR`k � ac^qo~_`R�a%X�YZ^u§q�x\ f acS#_`YZ^@Yc�
�[¶�-�%�s�9Egtu� 'KWVS � o� i1W£S#pqW£_jU�ac��W
Yc� � �É\ ^qo W f S#pqW£_`R�YZUIY f n p _`R#U f W � acS#_j^ � � ac^qo � o �(¨�pqWV^ � o � � o _ £ � o b � ac^qo�S#pqW � o� a f W0X�YZ^u§q�x\ f acS#_`YZ^qR�Yc� �[¶�
6/R#_j^ �[S#pqW£�ºaZXVS
S#p!acS��[ _`R�ac^¦ac\ �xUIWV^QS�W�ozi f ac^qX�p _j^ ��n f YMX�W�R�Rb� YZ^qW£p!aZR � ��� � o� �-�����9Egtu�qR�Y � � � o��

�lP f W�XV\ f R�_`YZ^K�1YZ^qW�Xbac^ f WVUIYb��W[a �j� WE­MS f a�X�YZ^ �q_`XVS f W � acS#_`YZ^qR¬_j^»ac^dPz§q^ _jS�W�n f WE§ ­@Yc� �[¶��ac^qo@R#S#_ �j� ��WVS£ac^
1/� e �x¨�p _`R3a �j� Y¿¡�R(S�Y£i \ _ � o[ac^[_j^qX f WbaZR#_j^ �&R�W �Q\qWV^qX�WlYc��§q^ _jS�W 1¬� e R 	 ��Y f S#pqW�n f WE§ ­ f W � acS#_`YZ^ �E�dS#pqWlR�\ n f WVU]\ U
Yc�>¡
p _`X�p¦_`R �[Bo&�4A]\FE_^�E^l	E=-�E �6 E=R�RE�¤OMY �[Bo�_`R�ac^K1/� e � 


m WVU�a f#¥ �/¨�p _`R¬S©PMn1W�Yc�¤a f �x\ UIWV^dSb�ªS�Y���YI� f YZU §q^ _jS�W]S�Y�_j^u§q^ _jS�W31¬� e Rb��¡
_ �j� i1W]\qR�W�o¼_jU[n � _`XV_jS � P¦_j^¦S#pqW
R�W �Q\qW � ®(UIYxR#S
n f YMYc��R
¡
_ �j� aZR�R#\ UIW/§q^ _jS�W 1¬� e Rb� WV��WV^¼_°� f W�R#\ � S�R¬a f W&R#S�acS�W�o���Y f n1YxR�R#_ji � P�_j^u§q^ _jS�W 1¬� e Rb�

ç�ç ðSR�T�U�VXW



tb} � 	 � � � ��� 	 �

M Ã � �·� 2 � � � �[Y_ �
�8� �[ b � � ��* �)� �
� ��� �>� � ��� 	 �
� ��� � � ��� 	 ��� � � � � �+� � ?£� �F�/� � � 	 ��� �Z� � � �/�J� �+	 � 	 � � �)� � �
� � � �
� 
 � ��	��
� � �
� � � � �[y_ ��� ���K� ���
� � �����J� �
� 
 � ��	 �
� � �
� � �J� � � � � � � � � � ��� � �
	 � � � � ��� �+� �
� 
 � ��	��
� � �
�'��� �[[b �
� � � � � � � 	 �¶���Z� � � � � � 	 ��
 � ��� �[ b * � � ��� � �-� � 	�� ��� ��	��
�F� = � � � � �
	 � � � � ��� �[y_c� �F�3� � � � �
� 	 � 	 � � �8	 ��� � 	 �W= �
� � �
���
� ��� � �[ _ �
�8� �[ b �
	 � � � 	�� ��� ��	 �
� � = � � � � �
	 � � � � �
,&� ÇªÇ>7 <£� W0n f Yb��W]S#pqW � WVU[U�a��±Y f §q^ _jS�W 1¬� e R 	GS#pqWV^¼X�YZ^qX � \qou_j^ �¶aZR
_j^ � WVU[U�a�} �E�

1/R��±Y f R#S�ac^qoqa f oAi f ac^qX�p _j^ �+n f YQX�W�R�R�W�Rb�lS#pqW¼n f YMYc�]X�YZ^qR#_`R#S�R�_j^´� � \ _j^ �«S#pqW¦ou_°¯�W f WV^QS¶_`R�YZUIY f n p _`R#UIR,G
f W � acS#_j^ ��n!ac_ f R0A � _pE � b�R&Yc��X�YZ^u§q�x\ f acS#_`YZ^qRIYc� �[Y_ | �[[bx�É¡
pqW f W � _�_`R]S�a ¥ WV^½_j^½a¼X�Y¿��W f _j^ ��R�WVS�Yc� �[Y_¿�3'KWVS
G�k � _�l � b
ac^qo G+o+k � o _ l � o b i�W¤SÀ¡¤Y0R#\qX�p%_`R�YZUIY f n p _`R#UIRb� G�ac^qo G+od^qW�X�W�R�R�a f _ � P�X�YZ_j^qXV_`o W�YZ^!�������[Y_ 	Gn�YZ_j^dS
}£_j^�S#pqW�o WE§q^ _jS#_`YZ^�Yc��ac^ 1/� e �E�dac^qoª�QidP f W�XV\ f R#_`YZ^¶YZ^�WV��WV^dS�Rb�QS#pqWVPIa � R�Y&X�YZ_j^qXV_`o W¬YZ^ � _�� � o _ 	±YZS#pqW f ¡
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� iqR�W f ��W]S#p!acS��[BoKR�acS#_`Rë§!W�R¬S#pqW&S©¡lY�X�YZ^qou_jS#_`YZ^qR/Yc�(S#pqW � WVU[U�aI¡
_jS#p f W�R#n�W�XVS�S�Y �[Bo_ ac^qo	�[Bob ��Y f X�YZ^u§q�x\ �
f acS#_`YZ^qR/��Y f UIW�o@idP¼S#pqW�Xbac\qR�a � X � YxR#\ f W%Yc�¤R�YZUIW�WV��WV^dS 	±R�\qX�p»X�YZ^u§q�x\ f acS#_`YZ^qR]a f W%X�YZU[UIYZ^�S�Y�ac^�1/� e ac^qo
S�Y[_jS�R
R�S f \qXVS#\ f W��E�lOQ_j^qX�W0S#p _`R��ºacU[_ � P�Yc�>X�YZ^u§q�x\ f acS#_`YZ^qR��±Y f UIR�aIX�Yb��W f _j^ ��R�WVS���Y f �[ o � � WVU[U�aI��_jU[n � _`W�R
S#p!acS
�[BoÉ_`R£_`R�YZUIY f n p _`X%S�Yza�n f WE§ ­�Yc� �[Bo� �`��� �9Egtu�K¡
p _`X�p»n f Yb��W�R]n1YZ_j^QS]}u� qqY f n�YZ_j^dSItx� � WVS � _ E � b i1W�SÀ¡¤Y~_`R�Y+�
UIY f n p _`X0X�YZ^u§q�x\ f acS#_`YZ^qR�Yc� �[ o _ E �[ ob ��OQ_j^qX�W£WbaZX�p � �K_`R�X�Yb��W f W�o�iQP�S#pqW£Xbac\qR�a � X � YxR#\ f W/Yc��_jS�R�WV��WV^dS�R¿�u¡
_jS#p¶S#pqW
_`R�YZUIY f n p _`R�U WE­uS�WV^qR#_`YZ^�a f �x\ UIWV^QS¤\qR�W�o�S�Y0n f Yb��W � WVU[U�a��u�QYZ^qW�WbaZR#_ � P[X�pqW�X ¥ RlS#p!acS3i�YZS#p � �Ka f W�_`R�YZUIY f n p _`X
S�Y[S#pqW]R�acUIW0X�YZ^u§q�x\ f acS#_`YZ^ � Yc� �[ o �(¨�p _`R�n f Y¿��W�R�n�YZ_j^dS]tx�!R�Y[YZ^qW£p!aZR �[ o � �[ o _ � �[ ob �

¨�Y�o WE§q^qW �[¶�É¡¤W�S#pd\qR[R�S�a f S]idP·i \ _ � ou_j^ ���[Bo�ac^qo«S#pqW�_`R�YZUIY f n p _`R#UIR G+��i1WVSÀ¡¤W�WV^:a¼n f WE§ ­·Yc� �[Bo� ac^qo
�[Bo�� � W[n f YQX�W�W�o·idP f W�XV\ f R#_`YZ^K�>R#S�a f S#_j^ �¦¡
_jS#p �������[Bo>_`R�YZUIY f n p _`X�S�Y ��� ���[Bo� ��ac^qo«X�YZ^ ^qW�XVS�YZ^qWIWV��WV^QS%acS
a�S#_jUIW 	�ac^qo+_jS�R�R�\qX�X�W�R�R#_j��WzX�YZ^qou_jS#_`YZ^qR��[\ ^dS#_ � a �j� n!ac_ f R�Yc�£_`R�YZUIY f n p _`X¼X�YZ^u§q�x\ f acS#_`YZ^qR�Yc� �[ o _ | �[ ob p!a���W
i�W�WV^zX�YZ^qR#_`o W f W�oª�lOQn�W�XV_°§!Xba �j� P�� � WVS A � _pE � b�R�ac^qo A � o _ E � o b R¤i1W£n!ac_ f R�Yc��_`R�YZUIY f n p _`X&X�YZ^u§q�x\ f acS#_`YZ^qR¿�qR�acS#_`Rë�±PQ_j^ �
� o� � � �`�)kp����Y f R�YZUIW[WV��WV^dSSka�ë�-1/R�R#\ UIW�S#pqW f WIWE­u_`R#S�R&a �jf WbaZouP6a¶X�YZ^u§q�x\ f acS#_`YZ^ � o �FG�_�A � o _ RS� G�b)A � o b R¬_j^
�[Bo��ªi \ S9G+��_`R0^qYZS&o WE§q^qW�o«YZ^Lka�#���S�m�9Egtu��¨�pqWV^«X�YZ^ ^qW�XVS�ac^6WE­uS f a~WV��WV^dS3k 	�ac^qo6R#\qX�X�W�R�R#_j��WIX�YZ^qou_jS#_`YZ^qR��
S�Y�X�Y+�©R�WVSUG _ A�;�k _ R ��G b A�;Kk b R�Yc� � o���R�WVS$kpo �6lk���Y f WV��W f P@WV��WV^dS kao�_j^ � o�R�\qX�p�S#p!acSUkaoV� G � A�kao� R/ac^qo kpo� �6 � k � �
ac^qo¦§q^!a �j� P¼WE­uS�WV^qo.G���S�YIkp�lac^qo k ;>�ë��_j^�R#\qX�p»a�¡labP¼S#p!acS � �¤_`R¬_`R�YZUIY f n p _`X�S�Y � � � o!£ �Mk+��£%kM;&S#p f YZ\ �xp
G � � � pqWV^·S#pqW�n f YQX�W�R�R]R#S�YZnqRb� �[Bo3R�acS#_`Rë§!W�R]S#pqW�X�YZ^qou_jS#_`YZ^qR�Yc��S#pqW � WVU[U�au�ÉidP»X�YZ^qR#S f \qXVS#_`YZ^K�z¨�p _`R]n f Yb��W�R
WE­u_`R#S�WV^qX�W]ac^qo~\ ^ _"�Q\qWV^qW�R�R�Yc� �[ o �
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_`R�YZUIY f n p _`X%X�YZ^u§q�x\ f acS#_`YZ^qR0Yc� �[y_e| �[ b&p!aZR£a f WVn f W�R�WV^QS�acS#_j��W � YZ^ �[ o ��¨�Y¶WV^qR#\ f W]S#pqW�X�YZ^d��W f R�W�n f YZn�W f S©P��
YZ^qW/U]\qR�S
n f WV��WV^dS f WbaZou_j^ �[YZ\ Sl� f YZU �[Bo�X�YZ^u§q�x\ f acS#_`YZ^qR�¡
p _`X�p~p!a���W£^qY�X�YZ\ ^dS�W f n!a f S¬YZ^�YZ^qW£Yc��S#pqW �[[�ë� � W
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,&� ÇªÇ>7 < ¨�pqW&n f YMYc�3_`R/X�YZ^qR#S f \qXVS#_j��Wx�ªaZR���Y f S#pqW�o WE§q^ _jS#_`YZ^�Yc�3_j^QS�W f R�W�XVS#_`YZ^K�B1¬R�R�\ U[_j^ ��R#\qX�p�a �[ WE­u_`R#S�Rb� � WVS
\qR¬X�YZ^qR#_`o W f _jS�R¬R#S f \qXVS#\ f W �[ o ��OQ_jU[_ � a f#� P�� � WVS �[ o� o WV^qYZS�W]S#pqW]R#S f \qXVS#\ f W�Yc� �[[�#�����4�9Egtu� �[ o _`R�X�p!a f aZXVS�W f _j¢bW�o
iQP»_jS�R]R�WVS]Yc��X�YZ^u§q�x\ f acS#_`YZ^qR � � ��Y f k f ac^ �x_j^ �@Yb��W f a �j� _jS�R]WV��WV^QS�R 	 � WVU[U�a¦� �E� 1 X�YZ^u§q�x\ f acS#_`YZ^ � � Yc� �[Bo_`R�a � R�Y¼a~X�YZ^u§q�x\ f acS#_`YZ^+Yc���[¶�Éac^qo»S#pQ\qR]_`R]_`R�YZUIY f n p _`XIS�Y¦a~X�YZ^u§q�x\ f acS#_`YZ^ � � ¥ Yc� �[ � �ª��Y f �F� ��Y f �F� t
	Gn�YZ_j^dS�}¦Yc�¬S#pqW � WVU[U�a �E�3¡
p _`X�p½_`RIa � R�Y@a@X�YZ^u§q�x\ f acS#_`YZ^AYc�¬S#pqW¶R�S f \qXVS#\ f W �[ o� �·klYZ^d��W f R�W � P��¤WV��W f P � � ¥ Yc�
�[Bo� U]\qR�S/p!ab��WIac^¦_`R�YZUIY f n p _`X[X�YZ\ ^dS�W f n!a f S&_j^��[Bo±��iQP¼S#pqW]§ f R#S0X�YZ^qou_jS#_`YZ^6Yc��S#pqW � WVU[U�au� � W�S#pd\qR£p!a���WIa
X�YZU[n � WVS�W%o W�R�X f _jn S#_`YZ^»Yc�¤a �j� X�YZ^u§q�x\ f acS#_`YZ^qR � � S#p!acS¬U�\qR#S&acn n1Wba f _j^ �[ o � � W�^qYb¡8R#pqY¿¡�S#p!acS/S#pqW f W%WE­M_`R#S�R
a �[Bo�R�acS#_`Rë�±PM_j^ �[S#pqW�R�W0X�YZ^qou_jS#_`YZ^qRb�qiQP¶X�YZ^qR�S f \qXVS#_j^ ��YZ^qWx��	 1¬�dac_j^K� idP � WVU[U�aI�u�u_°�>_jS�WE­u_`R#S�Rb�M_jS�_`R
\ ^ _"�Q\qWx�!�

¨�pqW�X�YZ^qR#S f \qXVS#_`YZ^»��Y �j� Yb¡�R0S#pqWIRÝacUIW � _j^qW�R]aZR£S#pqW f W�XV\ f R#_j��WIX�YZ^qR#S f \qXVS#_`YZ^«Yc� �[ o _ � �[ ob �31��GS�W f a �j� n!ac_ f R
A � _�E � b�R�Yc�>_`R�YZUIY f n p _`X�X�YZ^u§q�x\ f acS#_`YZ^qR£p!ab��W]i�W�WV^¦X�YZ^qR#_`o W f W�oª�q�©n f _j�xacS�W�WV��WV^QS�Rë 9ka�3Yc� �[Bo� a f W]WE­un � Y f W�oª��_º� Wx�
WV��WV^QS�R�R#\qX�p~S#p!acS � � ¥ p!aZR�^qY�_`R�YZUIY f n p _`X&X�YZ^u§q�x\ f acS#_`YZ^¼_j^�S#pqW0YZS#pqW f R#S f \qXVS#\ f W �[Bo� � 1µ^qWV¡µWV��WV^QS`k£_`R�S#pqWV^
X�YZ^ ^qW�XVS�W�o�S�Y �[Bo 	G¡
_jS#p�WE­uS�WV^qR#_`YZ^�Yc�BG � �ÉS�Y]WV^qR#\ f W
S#p!acS � � ¥ _`R�_`R�YZUIY f n p _`X�S�Y � � � G � A � � ¥ RE�d\ ^dS#_ � a �j� n f _j�ZacS�WWV��WV^QS�R�p!ab��W&i�W�WV^zX�YZ^qR#_`o W f W�oª� � iqR�W f ��W0S#p!acS�¡
_jS#p¼S#p _`R�X�YZ^qR#S f \qXVS#_`YZ^K�!S#pqW9G��(a f W&o WE§q^qW�o¦YZ^zS#pqW0¡
pqY � W �[ o�
_j^qR#S�WbaZo¼Yc�(a%n f WE§ ­ª�qac^qo%GV_�A �[Bo_ R1�OG+b)A �[Bob R¤PQ_`W � o R �[Bo_ � �[Bob �

¨�Y£X�YZU[n � WVS�W¤S#pqW¤n f YMYc�ë�Z¡lW�U�\qR#S(R#pqYb¡ÁS#p!acS>S#pqW f W¤WE­u_`R#S�R>a�\ ^ _"�Q\qWl¡la�P]S�Y¬o WE§q^qW�WE­uS f a�X�YZ^ �q_`XVS f W � acS#_`YZ^qR
Y¿��W f WV��WV^QS�R�Yc� �[Bo(R#\qX�p«S#p!acS]S#pqW�S©¡¤Y@X�YZ^qou_jS#_`YZ^qR�Yc��S#pqW � WVU[U�a¼a f W�R�acS#_`Rë§!W�oª� � W[§ f R#S&p!ab��W�S�Yzn f WV��WV^dS
f WbaZou_j^ �IYZ\ S¤� f YZU �[ X�YZ^u§q�x\ f acS#_`YZ^qR
\qR#_j^ ��n f _j�ZacS�W£WV��WV^QS�R
Yc� �[ _ ac^qo�Yc� �[ b �3OMY�^qW�X�W�R�R�a f _ � P/k �RVkpoq��Y f n!ac_ f R
Yc��WV��WV^dS�R�A�k�E k o R/_j^ � GV_�A �[ o _ R%�)G�b)A �[ ob R �,|r� G�b)A �[ ob R%�)GV_�A �[ o _ R �©� � iqR�W f ��W�S#p!acS�R#\qX�p6n!ac_ f R�A�k)E k o R£^qW�X�W�R�R�a f _ � P
X�Y f#f W�R#n�YZ^qo~S�Y%X�YZ^qXV\ f#f WV^dS/WV��WV^dS�R
_j^��[Bo±��OMW�X�YZ^qo � P�� � WVS
\qR
R�WVS<k �R kaoªaZR
R�YMYZ^¼aZR G � _� A�k:R �R.��G � _� A�kao R��±Y f a �j� �
	�acS � WbaZR#S�YZ^qW0Yc�ÉS#pqW�R�W£U�acn n _j^ ��R�_`R
o WE§q^qW�o �E�!R#_j^qX�WUk]ac^qoOk o Xbac^~^qWV��W f acn n�Wba f _j^~S#pqW0R�acUIW0X�YZ^u§q�x\ f acS#_`YZ^K�
� _jS#p¦S#p _`R/o WE§q^ _jS#_`YZ^�Yc� �R³�!WV��W f P¼X�YZ^u§q�x\ f acS#_`YZ^ � Yc� �[ � _`W�R¬_j^�	�acS � WbaZR#S��
YZ^qW�Yc�(S#pqW]_jU�ac��W�R$G+�HA �[e��RE��ac^qo
_`R]_`R�YZUIY f n p _`XIS�Y 	�acS � WbaZR#S��0YZ^qW�Yc��S#pqWIG � _� A � RE�>R�Y~n�YZ_j^dS�}z_`R&R�acS#_`Rë§!W�oª��{@Y f W�Yb��W f �ÉS#pqW
G+��a f W�R#S f \qXVS#\ f W
n f W�R�W f �M_j^ �@UIY f n p _`R#UIR�	±YZ^ � P·WE­MS f a¦X�YZ^ �q_`XVS f W � acS#_`YZ^qR[Xbac^·�xac^ _`R#p �E�(R�Yzn�YZ_j^dS�tI_`R�R�acS#_`Rë§!W�oª�¦¨�p _`R�n f Yb��W�R
S#pqW¶WE­M_`R�S�WV^qX�W�Yc� �[¶��5©S]_`R�WbaZR#_ � P»X�pqW�X ¥ W�oÁS#p!acS%ac^QP6R#S f YZ^ ��W f X�YZ^ �q_`XVS f W � acS#_`YZ^qR�YZ^ �[Bo(¡lYZ\ � o·�M_`Y � acS�W�S#pqW
X�YZ^qou_jS#_`YZ^qR/Yc�ÉS#pqW � WVU[U�au��R#_j^qX�W£_jS�¡lYZ\ � o~PQ_`W � o¦a%R#S f _`XVS�n f WE§ ­~Yc� �[¶�3¨�p _`R�n f Yb��W�R�S#pqW&\ ^ _"�d\qWV^qW�R�R�Yc� �[¶� 


¨�p _`R/n f YMYc�¤o W�R�W f ��W�R£R�WV��W f a � X�YZU[UIWV^dS�Rb�eqÉ_ f R#Sb��idP¼X�YZ^qR�S f \qXVS#_`YZ^�Yc�¤UIY f n p _`R#UIR G � �1¡¤W�p!a���W%R#S f \qXVS#\ f W
n f W�R�W f �M_j^ �¶U�acn n _j^ ��Rb��R�Y[S#pqW �[[��a f W&_`R�YZUIY f n p _`X�S�Y�aIn f WE§ ­¼Yc� �[¶���[ _`R¬aZXVS#\!a �j� P~S#pqW]R�U�a �j� W�R#S 1/� e Yc�%?
	G¡&� f � Sb��
 ��R�acS#_`Rë�±PM_j^ ��S#p _`R�n f YZn�W f S©P��x��OMW�X�YZ^qo � P��u¡¤W£p!ab��W/YZi S�ac_j^qW�o��[�� �[ _ £ �[ b idP¶o WE§q^ _j^ �%§ f R#S�a&\ ^ _`YZ^
Yc�>R#S f \qXVS#\ f W�R �[ o _ ac^qo �[ ob � ac^qo�S#pqWV^~S�a ¥ _j^ �Ia�n f WE§ ­�idP¶_j^dS f YMou\qXV_j^ ��WE­uS f a�X�YZ^ �q_`XVS f W � acS#_`YZ^qRb�3¨�p _`R f WV��Wba � R
S#p!acS%a�^qYZS#_`YZ^«Yc��\ ^u�±Y � ou_j^ �@X�YZ\ � o6i�W[o WE§q^qW�o»��Y f 1/� e R]Yc�#?¬�KS#p!acS�¡¤W�X�YZ\ � o6o WV^qYZS�W�aZR�� "�� � "½Xbac^6i1W
o WE§q^qW�o·aZR&S#pqW%\ ^ _`YZ^6Yc�
a �j� R#S f \qXVS#\ f W�R]Yc� 1/� e R0Yc��?/�%OQ_j^qX�WIidP�o WE§q^ _jS#_`YZ^·WV��W f P 1/� e _`R]a¶n f WE§ ­»Yc�¤_jS�R
R#S f \qXVS#\ f Wx�uYZ^qW�S#pd\qR¤p!aZR�S#p!acS � "¶_`R¤a � R�Y]S#pqW�R#\ n f WVU�\ U Yc��a �j� 1/� e RlYc�`?/� � "¶_`R¤a0pQ\ ��W¬YZiug#W�XVSb�MX�YZ^dS�ac_j^ _j^ �
��Y f WE­qacU[n � W¬a �j�!� _j^qWba f WE­MS�WV^qR�_`YZ^qR¤Yc��a£�x_j��WV^¶X�YZ^u§q�x\ f acS#_`YZ^K�3¨�pqW f WE�±Y f W¬_jS�R�WE­u_`R#S�WV^qX�W�YZ^ � P[p!aZRla£S#pqW�Y f WVS#_`Xba �
_j^QS�W f W�R#Sb�
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,&� ÇªÇ>7 < ¨�p _`R�_`R�ac^zYZiQ�Q_`YZ\qR/acn n � _`XbacS#_`YZ^¦Yc� � WVU[U�a%�IS�Y%S#pqW&o WE§q^ _jS#_`YZ^@Yc�É\ ^ _`YZ^z�x_j��WV^¼_j^ � WVU[U�a�wu� 


� � & Ç ���b� � �]� Ã �6� ����< 1¬R�a&X�YZ^qR�W �Q\qWV^qX�W£Yc�KS#p _`R f W�R#\ � Sb�Mac^ 1/� e Xbac^�i1W/W �d\ _j�xa � WV^dS � P�o W�R�X f _ji1W�o�aZR
a&R�WVS
Yc��X�YZ^u§q�x\ f acS#_`YZ^qRb�ªX � YxR�W�o~��Y f S#pqW�n f WE§ ­ f W � acS#_`YZ^&® � � � �[�E � o	
 � � � � oV� �[¶�¬OMYIS#pqW�_j^dS�W f R�W�XVS#_`YZ^�Yc�(SÀ¡¤Y
1/� e R0_`R0S#pqW[R#S�ac^qoqa f o6_j^dS�W f R�W�XVS#_`YZ^ÁYc�lR�WVS�R&Yc��X�YZ^u§q�x\ f acS#_`YZ^qRb�I¨�pqW[\ ^ _`YZ^«Yc�¤S©¡lYK1/� e R0_`R0S#pqW[R#S�ac^qoqa f o
\ ^ _`YZ^6Yc��R�WVS�R£Yc�¤X�YZ^u§q�x\ f acS#_`YZ^qRb�-1�^qo@S#pqW%n f WE§ ­@Yc��ac^�1/� e X�Y f#f W�R#n�YZ^qo R0S�Y~a�R�\ iqR�WVS/Yc��X�YZ^u§q�x\ f acS#_`YZ^qRb�
X � YxR�W�o~�±Y f S#pqW0n f WE§ ­ f W � acS#_`YZ^¼YZ^¦X�YZ^u§q�x\ f acS#_`YZ^qRb�

����� �F(������	��*�7
� Ã � Ã �c��1 ��� Ã È6� *3,�< '�WVS��[²i1Wla � aci�W � W�o%ac\ �xUIWV^dS�W�o[YMX�XV\ f#f WV^qX�W¤^qWVS 	±Yc�q§q^ _jS�W¤¡
_`ouS#p ��R�acS#_`Rë�±PQ_j^ �¬n1YZ_j^QS�Rlt
ac^qo½}~_j^«S#pqW�o WE§q^ _jS#_`YZ^½Yc�¬ac^Áac\ �xUIWV^QS�W�o½i f ac^qX�p _j^ ��n f YQX�W�R�R�Yc�x?¬�Éi \ S]��ac_ � _j^ �»acS]n�YZ_j^dS[�u�z¨�p!acS�_`Rb� �[
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o W�R�X f _ji�W�R�ac\ �xUIWV^QS�W�o«X�YZ^u§q�x\ f acS#_`YZ^qR%X�Y f#f W�R#n�YZ^qou_j^ �¼S�Y f \ ^qR]Yc��S#_ � WIR#PuR#S�WVU©?¬��i \ S]U�a�P»X�YZ^QS�ac_j^«R�WV��W f a �
_`R�YZUIY f n p _`X]X�YZn _`W�R�Yc�ÉR�YZUIW0X�YZ^u§q�x\ f acS#_`YZ^qR¿�lO � _j�xpdS � Pzaci \qR#_j^ �[S�W f U[_j^qY � YZ�xP��!¡¤W0¡
_ �j� RÝa�P�S#p!acS �[ _`R�a � � � � 	u:
�
� � �¿� � 1/� e 	�GI1/� e ��Yc��?¬�&¨�pqW � 	 � ���%� � � X�YZ^qR#_`R#S�R/_j^6W � _jU[_j^!acS#_j^ �~S#pqW f W�ou\ ^qoqac^dS�X�YZn _`W�R0Yc�¤_`R�YZUIY f n p _`X
X�YZ^u§q�x\ f acS#_`YZ^qRb�u_j^¶Y f o W f S�Y���WVSla&S f \qW 1/� e ®j"��9��� A �[ R(_`R¤o WE§q^qW�o�aZR�S#pqW�\ ^ _`YZ^�Yc��a �j� X�YZ^u§q�x\ f acS#_`YZ^qR
Yc���[¶�
¨�p _`R¬o WE§q^ _jS#_`YZ^¦WV^dS�ac_ � R�S#pqW&WE­u_`R#S�WV^qX�W0Yc�(aIXbac^qYZ^ _`Xba � pqYZUIYZUIY f n p _`R#U � f YZU �[ S�Y3"��:��� A �[ RE�

� W�i f _`W��qP»o W�R�X f _ji1WIi1W � Y¿¡ a�S f _jU[U[_j^ �¦n f YQX�W�ou\ f WI�±Y f a~��WV^qW f a � _j¢bW�o 1/� e �[ �©A]\FE_^TE^l	E �6 E �R�E=-+R
Yc��?/�'5©S�R�§ f R#S�S�aZR ¥ X�YZ^qR�_`R#S�R�_j^Ái \ _ � ou_j^ �·a¦X�Y f#f W�XVS 1/� e R#S f \qXVS#\ f Wx��idP f W�XV\ f R�_j��W � P«UIW f �x_j^ ��_`o WV^dS#_`Xba �j� P
� aci�W � W�o�WV��WV^dS�R�X�YZ^ ^qW�XVS�W�o~YZ^�S�YZn~Yc��S#pqW£R�acUIW£X�YZ^u§q�x\ f acS#_`YZ^#	GS#p _`R�_`Rl��W f P�R#_jU[_ � a f S�Y%a�X � aZR�R#_`Xba � n f YQX�W�ou\ f W
YZ^�R#S�ac^qoqa f o � aci1W �j� W�o¶YMX�XV\ f#f WV^qX�W¬^qWVS�R¿�QS�Y�YZi S�ac_j^~a&i f ac^qX�p _j^ �[n f YQX�W�R�R��E�É¨�pqW£R�W�X�YZ^qo�S�aZR ¥ \ n�oqacS�W�RlS#pqW¬R�WVS
Yc�(WE­MS f aIX�YZ^ �q_`XVS f W � acS#_`YZ^qRb�q¡
pqWV^¼S©¡¤Y�WV��WV^dS�R£a f W£UIW f ��W�oª�
,&� Ç � Ã È

�� Ã �

�
f W�XV\ f R#_`YZ^ 	G¡
p _ � W0S#pqW0�±Y �j� Y¿¡
_j^ ��X�YZ^qou_jS#_`YZ^¼_`R�RÝacS#_`Rë§!W�o �1®
_°� S#pqW f W�WE­u_`R#S�R�a�n!ac_ f A�k _ E k b RªYc�qWV��WV^dS�RÉR#\qX�p]S#p!acSN-LA�k _ R%� -VA�k b RE��;uk _ �W;Kk b � � ac^qo � � � ��k _ � � � � ��k b

� UIW f ��W9k�_/ac^qo'k�b0_j^dS�Y¶aIR#_j^ � � W�WV��WV^dS k��!¡
_jS#p.-LA�k�R��D-LA�ka��RE� ; k � � 	GUIW f ��W%a � R�YIX�YZ^qou_jS#_`YZ^qR£Yc�
k ; _ ac^qoOkM;b p!a��M_j^ �IS#pqW&R�acUIW � aci�W � �E�

� �±Y f a �j� WV��WV^QS�R)kpo+� � � ¥ � ka�ë�qR�WVS<kpo �6'k��
� �±Y f a �j� WV��WV^QS�R)k o �l^�� _°� k9_ �6lk o Y f kpb �6lk o S#pqWV^¼R�WVS<k �6'k o �
� �±Y f a �j� WV��WV^QS�R)k o �l^�� _°� k o �R k9_¬ac^qolk o �R kpb£S#pqWV^¦R�WVS<k o �R k��

� � ¥ � kp��o WV^qYZS�W�R/S#pqW�X�YZ^u§q�x\ f acS#_`YZ^»X�YZ^QS�ac_j^ _j^ �¼a �j� WV��WV^QS�R0Yc� � � ¥ i \ SUka�ë� e(f YQX�W�ou\ f W�t�X�YZ^d��W f ��W�R£��Y f §q^ _jS�W
1 � )/Rb�>o YQW�R�^ � S]o WVn1WV^qoÁYZ^·S#pqW�Y f o W f _j^ �@Yc��YZn�W f acS#_`YZ^qRb�(ac^qo·PM_`W � o R&S#pqW�o W�R#_ f W�oN1/� e 	Gn f YMYc� � WE�±S]S�YzS#pqW
f WbaZo W f �E�¤{¦Y f W�Y¿��W f ��"��9��� A �[ Rl_`R
_`R�YZUIY f n p _`X0S�Y�a�n f WE§ ­zYc� �[¶�
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'KWVSF?j� ADCFEHG�EJIVK�EHMNEJO�EQP1R�i�W]a[S#_ � W�R#PMR�S�WVUz�!ac^qo¼X�YZ^qR#_`o W f/f W�R#S f _`XVS#_`YZ^qRS? ¤ v�� ¡
_jS#pªCNo � C£� � W�o WE§q^qW]S#pqW
n f YMou\qXVS�_j^ÁS#pqW¶XbacS�WV��Y f P·Yc� � � � � 	 �
� � �¿� � 1/� e R�Yc� f W�R#S f _`XVS#_`YZ^qR[Yc� ? 	�aZR]¡lW�¡
_ �j� R�W�Wx�ÉS#pqW�n f YMou\qXVS�_`R�^qYZS
R#S�aci � W£_j^~S#pqW0R�\ i �©XbacS�WV��Y f P¶Yc�<1¬� e R��E�(¨�pqW£UIY f n p _`R�UIR�Yc��S#p _`R�XbacS�WV��Y f P~a f W£�x_j��WV^¼aZRl��Y �j� Yb¡�Rb� '�WVS �[y_pE �[[b
i�W GI1/� e R�Yc�#? ¤ v � ac^qo�? ¤ v � f W�R�n1W�XVS#_j��W � P��>¡
_jS#p{CVb � C�_¿��1 UIY f n p _`R#UXG�k �[y_�l �[[b�_`R]o WE§q^qW�o½aZR�a
� �
	 � � �
� U�acn w1_jS£YZn1W f acS�W�R£YZ^¦X�YZ^qou_jS#_`YZ^qR i]R�acS#_`Rë�±PQ_j^ �,-VA�ipRS� CVb |�i ac^qo¦WV��WV^QS�R k%R�acS#_`Rë�±PQ_j^ ��C1z%�0CVbT����
��Y f n��X-VA�k:RE� G´_`R f W �Q\ _ f W�oAS�Y6i1W¼a·R#S�ac^qoqa f o:pqYZUIYZUIY f n p _`R�U�Yc� � aci�W � W�o 1 � )/R�Yb��W f _jS�R�o YZU�ac_j^´Yc�
o WE§q^ _jS#_`YZ^K�S1¬R�a%X�YZ^qR�W �d\qWV^qX�Wx�!S#pqW f W�R#S f _`XVS#_`YZ^	�9G k ������A �[Y_>R�l ��� �`A �[ b�R¤_`R
i _ g#W�XVS#_j��Wx�

'�WVS/\qR/U�a ¥ W�S©¡lY f WVU�a f#¥ R0aci�YZ\ S¬S#p _`R£XbacS�WV��Y f P��eqÉ_ f R#Sb�1�x_j��WV^��[¶�1YZ^qW�Xbac^�o WVS�W f U[_j^qW�S#pqW��Za f _ aci � W%R�WVS
C�oqR#\qX�p�S#p!acS
�[¸_`R�a GI1/� e Yc�1? ¤ v � iQPIYZiqR�W f �M_j^ � � aci�W � R�Yc� �������[¶�3OMW�X�YZ^qo � P��uYZiqR�W f ��W�S#p!acS¤S#pqW f W�U�abPIWE­M_`R#S
^qYZ^¶S f _j�Q_ a � ac\ S�YZUIY f n p _`R#UIR
Yb��W f a G 1¬� e �[¶�di \ S¤_°���[8_`R¤ac^ 1/� e �Q_jS�R�YZ^ � P�ac\ S�YZUIY f n p _`R#U _`R¤S#pqW�_`o WV^QS#_jS©P��

5À^[S#pqW�§ f R#S(n!a f S¤Yc�1S#p _`R(¡lY f#¥ �jt �©�da/n f YQou\qXVS ¡ ¡laZR3o WE§q^qW�oI_j^IS#pqW
R#\ i �©XbacS�WV��Y f P[Yc�1i f ac^qX�p _j^ �]n f YMX�W�R�R�W�R
Yc� f W�R#S f _`XVS#_`YZ^qR�Yc�x?¬�#'�WVS C�� � C¸�±Y f ����� �4�Á��S#pqW%��Y �j� Yb¡
_j^ �¼��aZXVS�Y f _j¢¿acS#_`YZ^Án f YZn�W f S©P»¡laZR�n f Yb��W�o6�±Y f
\ ^u��Y � ou_j^ ��R
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'KWVS �[e��� A]\N��E_^���E^l.��E=-��QE �6 �!E �Ry��R�i�W6a«��WV^qW f a � _j¢bW�o�ac\ �xUIWV^QS�W�oµi f ac^qX�p _j^ �An f YQX�W�R�R¼Yc�B?��� � ? ¤ v9¥ �ADC � EHGS�� EJIVK� EHMNEJO�EQP � RE�/¨�pqW�n f YMou\qXVS �[ _ ¡ cacac ¡ �[ � �1_`R£o WE§q^qW�o�aZR/S#pqW � aci�W � W�o�ac\ �xUIWV^QS�W�o»YQX�XV\ f#f WV^qX�W%^qWVS
�[���A]\eE_^�E^l	E=-�E �6�E��R}RlR�acS#_`Rë�±PM_j^ �
tx��WV��WV^dS�R/a f W � aci1W � W�o�iQP�S#_ � W�R�Yc��£ � GS�� �qac^qozX�YZ^qou_jS#_`YZ^qR�idP�n!ac_ f R�Yc� A�£ � C � Rx|0i¶�

}u���+���.���9EacacacLEH�5�d�qS#pqW f W&WE­M_`R�S�R�a�UIY f n p _`R#U����yk �[�l �[[�
�u��� � a%X�YZ^u§q�x\ f acS#_`YZ^@Yc�
�[ ac^qo�� � ac^¼WE­uS f WVU�a � X�Y+�©R�WVS��0Yc� � �
�+n[��£§�WG �� ac^qo��y�>�p�,k��[�j���j�ªEJn ��G �� �d�
_°�V��������E
	 ka�§�%^ �(R#\qX�pzS#p!acS)-��QA�kp��R%��nd�����QA � R,�W;
�6�¾�
���QA � Rl_`R�a%X�YZ^u§q�x\ f acS#_`YZ^»ac^qo � � ¥ � ka� 
����JA � RE�
S#pqWV^zS#pqW f W&WE­u_`R#S�R�a%\ ^ _"�Q\qW0WV��WV^dS$k0_j^%^ R�acS#_`Rë�±PQ_j^ �

	�a �O-VA�k:R��	n�ac^qoO;KkF� � �
	Gi �T�+������E����QA�k:R,�Wkp�>ac^qo~S#pqW f W�R#S f _`XVS#_`YZ^����Yk�k ; l kM;� _`R
i _ g#W�XVS#_j��Wx�
	±X��T��kao�� � �T^�ES��	-�,���jk����QA�kpo¨R �6������JA�k�R ��� kao �6lkd�
	±o �T��k o �%^TES��	!����� k����HA�k o R �Ry���§�HA�k:R ��� k o �RVk��

¨�p _`R
o WE§q^ _jS#_`YZ^zX�YZ^QS f aZR#S�R�¡
_jS#p�S#pqW¬n f YMou\qXVS
Yc��R#S�ac^qoqa f o¶i f ac^qX�p _j^ �[n f YMX�W�R�R�W�R�Yc� �jt��KYZ^¶S©¡lY%U�ac_j^~aZR�n1W�XVS�Rb�
qÉ_ f R#Sb� ^qYZS�YZ^ � P¶S#pqW � YMXba � �!Yb¡ f W � acS#_`YZ^qRel{�Éi \ S¬a � R�Y%S#pqW&WE­uS f a%Xbac\qR�a � _jS©Pzac^qozX�YZ^ �q_`XVS f W � acS#_`YZ^qR�Yc�É��aZXVS�Y f R
�[[�(a f W&U�acn n1W�o~S�Y%S#pqW&n f YQou\qXVS�R�S f \qXVS#\ f W �[¶��OMW�X�YZ^qo � P���ac^¼WV��WV^QS`k]_`R�X�YZ^ ^qW�XVS�W�ozi�YZS#p~S�Y�a%X�Y+�©R�WVS � �
�8�
S�Y�aIX�YZ^u§q�x\ f acS#_`YZ^ � 	G_j^qR#S�WbaZo@Yc�¤aIX�Y+�©R�WVS/YZ^ � P �E��¨�pqW�X�YZ^ ^qW�XVS#_`YZ^@S�Y¶a�X�Y+�©R�WVS¬Xbacn S#\ f W�R/S#pqW�Xbac\qR�a � _jS©Pzou\qW
S�Y~S#pqWIn f YQou\qXVS �!Y¿¡ R#S f \qXVS#\ f Wx�>ac^qo»S#pqWIX�YZ^u§q�x\ f acS#_`YZ^ � WV^qR#\ f W�R]S#p!acS]WE­uS f a~Xbac\qR�a � _jS©P f W � acS#_`YZ^qR]_j^·WbaZX�p
�ºaZXVS�Y f a f W]a � R�Y[RÝacS#_`Rë§!W�oª�

1/R���Y f R#S�ac^qoqa f o~i f ac^qX�p _j^ ��n f YMX�W�R�R�W�Rb�uS#p _`R�o WE§q^ _jS#_`YZ^ � WbaZo R
S�Y�a%X�YZ^qR#S f \qXVS#_j��W&n f YQX�W�ou\ f W�Yc�(ac^QP�§q^ _jS�W
n f WE§ ­AYc�£S#pqWzn f YMou\qXVSb�<¨�pqW � acS#S�W f _`R[S#pqWV^´YZi S�ac_j^qW�o<aZRIS#pqW¼R#\ n f WVU]\ U�Yc�&a �j� §q^ _jS�Wzn f WE§ ­ W�RI�x_j��WV^AiQP
n f YMX�W�ou\ f W�}u�-)/acS#\ f a �j� P���S#p _`R]aZR�R#\ UIW�R&S#p!acS0S#pqW���aZXVS�Y f R �[[��a f W[§q^ _jS�W%¡
_`ouS#p GI1/� e Rb��n f YZn1W f SÀP�¡
p _`X�p6_`R
n f W�R�W f ��W�o¼idP ¡ �
,&� Ç � Ã È

�� Ã !

�
_j^ _jS#_ a � _j¢¿acS#_`YZ^&®

� ^ �W� 	�l³� �6¹ac^qo �R a f W]WVU[n S©PzaZR
¡¤W �j� �

� X f WbacS�W/da£§�!C��_dM_j^ _jS#_ a � X�YZ^qou_jS#_`YZ^qR�_j^ \[�M¡
_jS#p � aci�W � R�R�acS#_`Rë�±PQ_j^ �/-LA]\ R,� £§��-��HA ������A �[[� RJR
� �±Y f ��� �F�s�«�Ko WE§q^qW%S#pqW%n!a f S#_ a � U�acnqR��§��k \�l �����1A �[e��R/R�Y¶S#p!acS0S#pqWVP»a f W�R�\ f gëW�XVS#_j��WIac^qo
n f W�R�W f ��W9-

�
f W�XV\ f R#_`YZ^&®
�±Y f � a[X�YZ^u§q�x\ f acS#_`YZ^¦Yc� �[ ac^qo � ac^¼WE­MS f WVU�a � X�Y+�©R�WVS�Yc� � �
�±Y f n ��A�£§�WG �� RE���y�D�p�Nk��e�}�,� ��EJn �ªG �� �d�
�±Y f �Mkp�Yk)������E ka���%^ � ��a%R�WVS¬Yc�ÉWV��WV^dS�R � aci�W � W�o~idP¶S#_ � W[nd� R�acS#_`R#�GPM_j^ �
�+������E����JA � R�� ; k��>ac^qo����JA � Rl_`R¬a[X�YZ^u§q�x\ f acS#_`YZ^¦X�YZ^QS�ac_j^ _j^ � ��� ¥ � kp�¾�

� X f WbacS�W)k¬_j^I^¸R�\qX�p¶S#p!acS ;KkS� � ac^qoI-LA�k�R��	n 	G_°�KS#pqW f W�_`R�^ � S¤R#\qX�p�ac^¶WV��WV^dS�_j^/^=a �jf WbaZouP �E�Mac^qo
o WE§q^qW�� � A�k:R��Wk � ��Y f �,���!�

� S#pqWV^~X f WbacS�W
d>£��9P6�HADn:RKdd^qWV¡µX�YZ^qou_jS#_`YZ^qR i/_j^%\[�M¡
_jS#p%;ui��Wk�� ac^qozaZR�R#_j�x^ � aci�W � R�S�Y�p!a���W9-LA�k ;pR%�
£§�����@-��QA�k ;� R�wZWE­MS�WV^qo]n!a f S#_ a � U�acnqR��§�ë���,������R�Y�S#p!acS ���Ykjk ; l k ;� _`RP-��ºn f W�R�W f �M_j^ �/ac^qo]R�\ f gëW�XVS#_j��Wx�

!#" æ�ã �bâ�Üºã#r�ß odê¾Û / Ø�ã¾âKÚ�ã>Üºã¾óôã¾ÜKâºÛ
ßlêëÛ / Ø�ã¾â�ÛÝóqã �bâ�Üºã#r�ß odê¾ÛEðZä¿× âº×ÙÛÝðcØKÛÝó�$Q÷
$Gè�ç%$Gí



���������
	 ��� �
� � �
�������������
��� � ����� t¿�

� ��kao�� � �T^���R�WVS<kao �6lk»_°� 	!������k ���JA�kao R �6 � ���QA�k:RE�
� ��kao��%^���R�WVS<kao �R k·_°� 	-������k �§�JA�kao R �Ry� ���JA�k�RE�

�[ _ ¡ cacac ¡ �[ � _`R¬a%��WV^qW f a � _j¢bW�o)1/� e Yc��? ¤ v � � ����� � v
� w S#pqW0n f YMYc�É_`R�R#S f ac_j�xpdSë��Y f ¡la f o¦idP f W�XV\ f R#_`YZ^¦_j^zn f YQX�W �

ou\ f W%}u��OQ_jU[_ � a f#� P��1¡
pqWV^�acn n � _`W�o¦S�Y�R#S�ac^qoqa f o¦i f ac^qX�p _j^ ��n f YMX�W�R�R�W�Rb�!S#p _`R�n f YMou\qXVS£X�YZ_j^qXV_`o W�R¬¡
_jS#p¦S#pqW]YZ^qW
o WE§q^qW�o¼_j^ �jt���ac^qo~PM_`W � o R�a%R#S�ac^qoqa f oz� e �

)/YZS�acS#_`YZ^K�-1�S/n�YZ_j^dS]��_j^»S#pqW%o WE§q^ _jS#_`YZ^K�ª¡
pqWV^ �zX�YZ^QS�ac_j^qR]a�\ ^ _"�d\qW�_j^qo WE­U����¡¤W[R�abPzS#p!acS&WV��WV^dS kp��_`R
����� �
� S�Y �[e�ë� � S#pqW f ¡
_`R�Wx�q¡lW&R�a�P¶S#p!acS�WV��WV^QS�R �Mka�QEJ�N����� �>=
�8��� 	��
� � �¿�l_j^QS�YIWV��WV^dS$k��

m WVU�a f#¥ � G/_j��WV^³X�YZ^u§q�x\ f acS#_`YZ^qR � _pEacacacVE � � _j^ �[Y_pEacacacVE �[ � f W�R#nK�j�
S#pqW f W@WE­M_`R#S�R�a»\ ^ _"�Q\qW¦U�a�­M_jU�a �
X�YZ^u§q�x\ f acS#_`YZ^ � Yc� �[y_ ¡ cacac ¡ �[ � R#\qX�p¼S#p!acS ���QA � R�
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,&� ÇªÇ>7 <:� _jS#pqYZ\ S � YxR�R�Yc����WV^qW f a � _jSÀP��>¡¤W�X�YZ^qR#_`o W f S#pqW�n f YQou\qXVS�Yc��SÀ¡¤Y'GI1/� e R �[y_pE �[ b�Yc�x? ¤ v � ac^qo ? ¤ v �
f W�R#n�W�XVS#_j��W � P���'KWVS �[ � �[ _ ¡ �[ b ��¡
_jS#p»aZR�R�YMXV_ acS�W�o¦UIY f n p _`R#UIR�� � k �[ l �[ � �1ac^qo�o WV^qYZS�WyC��� � C _ £0C b �G �� �sGS�_ £�GS�b � 1/R�R#\ UIW�S#pqW f W�WE­u_`R#S�R0ac^qYZS#pqW f �[Bo�_j^@S#pqW%XbacS�WV��Y f P��ª¡
_jS#p�UIY f n p _`R#UIR��No� k��[BoVl �[[�¾� � W
p!ab��W
S�Y/n f Yb��W
S#pqW�WE­u_`R#S�WV^qX�W
Yc��a¬\ ^ _"�Q\qW�UIY f n p _`R#U�G k �[ o l �[�R#\qX�p[S#p!acS � o� � ���
	�G 	G\ ^ _j��W f RÝa � n f YZn1W f SÀP
Yc�3a[XbacS�WV��Y f _`Xba � n f YMou\qXVS��E�

1/R]aKGI1/� e Yc��a f W�R�S f _`XVS#_`YZ^«Yc�N?/�KX�YZ^qou_jS#_`YZ^qR]Yc���[Bo(a f W � aci1W � W�o»iQPªC��� � ��ac^qo6WV��WV^dS�R�a f W � aci1W � W�o»iQP
G �� � �QS#pqW¬S#_ � W/R�WVSlYc�V? ¤ v
�� � �É¨�pqW/WE­u_`R#S�WV^qX�W¬Yc���,o� _jU[n � _`W�R¤S#p!acS�C�� � C �� � �MR�Y C �� � C �� � ��OQ_jU[_ � a f#� P��-G �� � G �� � �OQ_j^qX�WTG½p!aZR&S�Y¼i1W�o WE§q^qW�o·YZ^ÁX�YZ^qou_jS#_`YZ^qR%ac^qo«WV��WV^dS�R%Yc� �[Bo � aci1W � W�o·idP C��� ac^qo�G��� f W�R#n�W�XVS#_j��W � P�� � WVS]\qR
X�YZ^qR#_`o W f S#pqW f W�R#S f _`XVS#_`YZ^¶Yc� �[ o S�Y0S#pqW�R�W
^qYQo W�R¿� � ^qW�WbaZR#_ � P[X�pqW�X ¥ R¤S#p!acS3S#p _`R f W�R#S f _`XVS#_`YZ^�_`R¤a G 1¬� e Yc�`? ¤ v
�� �OMY � ¡
_jS#pqYZ\ S � YxR�R�Yc�>��WV^qW f a � _jS©P���¡¤W&Xbac^¦aZR�R#\ UIW£S#p!acS C��� �	C��� � ac^qo�G��� ��G��� � �� W�i \ _ � olG f W�XV\ f R#_j��W � P��q��Y �j� Yb¡
_j^ ��S#pqW�R�X�pqWVUIW�Yc�(n f YQX�W�ou\ f W%}u��klYZ^qR#_`o W f X�YZ^qou_jS#_`YZ^qR£Yc�#��� � �[ o ®¤S#pqWVP
a f W�_j^¦i _ g#W�XVS#_j��W�X�Y f#f W�R#n1YZ^qo WV^qX�W�¡
_jS#p �������[¶�!¡
p _`X�p»o WE§q^qW�R G6YZ^��������[BoG�¬¨�pqW]\ ^ _j��W f RÝa � n f YZn�W f S©P�	 6 e �
_`R�YZiQ�Q_`YZ\qR � P�RÝacS#_`Rë§!W�o~idPOG@YZ^ ��� � �[ o ®>_°� i£_j^ ����� �[ o _`R � aci�W � W�o~idP��xa f _ aci � WB] Yc�§C��ë�uS#pqWV^zS#pqW f W&WE­u_`R#S�R�a
\ ^ _"�Q\qW&X�YZ^qou_jS#_`YZ^¼_j^ �������[e� � aci�W � W�o~idP�]I��ac^qo~R#_jU[_ � a f#� P¶�±Y f ��� ���[¶� � W0S#pd\qR�p!a���W��No� A�i^o R�� �§�JA�G�A�i>o¢RJRE�

1/R�R#\ UIWUG@p!aZR�i1W�WV^zo WE§q^qW�o¦YZ^zR�YZUIW0n f WE§ ­��[BoK Yc� �[Bo±�qac^qo¼R�acS#_`Rë§!W�R
S#pqW 6 e YZ^~S#p _`R�n f WE§ ­�� 'KWVS)kao�i1W
ac^·WV��WV^QS]Yc� �[ o R�\qX�p»S#p!acS � o � ; k o _`R]ac^6WE­uS f WVU�a � X�Y+�©R�WVS]Yc� �[ oK ��ac^qo � � � �)k o _`R]a�X�YZ^u§q�x\ f acS#_`YZ^«Yc� �[ oK �� W£¡�ac^dS�S�Y[WE­uS�WV^qoOG¦S�Y kao±� 1¬R�R�\ UIWUkao1_`R � aci1W � W�o�iQP�a�S#_ � W0Yc�%G �_ ��GS�b �±Y f WE­qacU[n � W 	GS#pqW£S©¡lYIYZS#pqW f XbaZR�W�R
a f W&WE­qacU[_j^qW�oz_j^@a[R#_jU[_ � a f U�ac^ ^qW f �E� 'KWVS`kp��� � o� A�k o RE�������9Egtu�1ac^qozX�YZ^qR#_`o W f � �WG�A � � � � k o RE� � �WG�A � o RE�
OQ_j^qX�W)G�RÝacS#_`Rë§!W�R3S#pqW 6 e YZ^ �[BoK ��k�_pE kpb9E � ac^qo � RÝacS#_`Rë�GP%X�YZ^qou_jS#_`YZ^qRlYc�1n�YZ_j^dS��/_j^IS#pqW�o WE§q^ _jS#_`YZ^�Yc� �[Y_ ¡ �[ bc�R�Y�S#pqW f W]WE­u_`R#S�R¬a[\ ^ _"�d\qW�WV��WV^dS k]Yc� �[ ¡
_jS#p����QA�k:R��Dka�ë� ; k � � �§A � � � k�R 
 � ��'KWVS�\qR¬R�WVS)G�A�k o RN� kd��ac^qo
WE­uS�WV^qo¼a � R�Y G¦� f YZU kao ; S�Y
k ;Z�(¨�p _`R�WE­MS�WV^qo R�S#pqW 6 e Yc� G¦S�Y
kpo�ac^qo%kpo ; �

�lP[X�YZ^qR#S f \qXVS#_`YZ^K�MS#pqW �!Y¿¡ f W � acS#_`YZ^¶_`R3n f W�R�W f ��W�o�idP Gza f YZ\ ^qo�WV��WV^dS kao±�É¨�pqW � aZR#S3S#p _j^ ��S�Y&n f Yb��W�_`R3S#p!acS
G f WVU�ac_j^qR&aIpqYZUIYZUIY f n p _`R#Uz�K_º� Wx�/o YMW�R#^ � S0X f WbacS�W%WE­MS f a�X�YZ^ �q_`XVS f W � acS#_`YZ^qRb��^qY f WE­MS f a�Xbac\qR�a � _jSÀP f W � acS#_`YZ^qRb�
�l\ S
R#\qX�p f W � acS#_`YZ^qR�_j^OG�A �[ Rla f W¬ou_ f W�XVS � P�o W f _j��W�o�� f YZU S#pqW��,o� A �[Bo¨RE�MidP�o WE§q^ _jS#_`YZ^zYc��S#pqW¬n f YMou\qXVSb� 1¬^qo�S#pqW
� o� Xbac^¼YZ^ � P�W f aZR�Wx� ^qYZS�X f WbacS�Wx�!WE­uS f a%Xbac\qR�a � _jSÀP 
cX�YZ^ �q_`XVS f W � acS#_`YZ^qR�Yc� �[ o � 


� Ç � Ç 1 1G� � Ä � � � � � �
� � ���
	 � � �
� �8	���� � ��� � ¡ � � �8�
� ��	 �
� � =+��� ����� � �
� � 	 �b�
OQ_j^qX�W ¡ _`R�R#S�aci � W0_j^zS#pqW0R�\ i �©XbacS�WV��Y f PzYc�>R#S�ac^qoqa f ozi f ac^qX�p _j^ ��n f YMX�W�R�R�W�R¿�qac^qozX�YZ_j^qXV_`o W�R�¡
_jS#pzS#pqW&n f YQou\qXVS
o WE§q^qW�o¼_j^ �jt��©�uS#p _`R�X�Y f Y �j� a f P��x_j��W�R¬ac^qYZS#pqW f n f YMYc�(Yc�ÉS#pqW]aZR�R�YQXV_ acS#_j�M_jS©P�Yc� ¡ YZ^¼� e Rb�

1�S~S#p _`R�n�YZ_j^dSb�/_jS~_`R�¡lY f S#p f W � acS#_j^ �:S#pqW�n f YQou\qXVS~_j^³S#pqW»XbacS�WV��Y f P³Yc�/GI1/� e R�S�Y+WE­u_`R#S#_j^ �½n f YQou\qXVS
o WE§q^ _jS#_`YZ^qR[YZ^½WV��WV^dS[R#S f \qXVS#\ f W�Rb� 1 � S#pqYZ\ �xp GI1/� e R�Xba f#f P·WV��WV^dS�Rb�(X�YZ^qou_jS#_`YZ^qR¿� � aci1W � R¿�>a �!Yb¡ ac^qoÁWE­MS f a
f W � acS#_`YZ^qRb�¤S#pqWVP+a f Wzo WE§q^ _jS�W � P � aci�W � W�o+n f _jUIW~WV��WV^QS�R#S f \qXVS#\ f W�Rb� 1
XVS#\!a �j� P��¤�x_j��WV^<a � aci�W � W�o½n f _jUIWzWV��WV^dS
R#S f \qXVS#\ f W0A]\FE_^TEK6 E=R�E=-�R£ac^qo ¥ ^qY¿¡
_j^ �¶S#p!acS/_jS£X�Y f#f W�R#n1YZ^qo R£S�Y�? ¤ v�� �1_jS¬_`R¬n�YxR�R#_ji � W�S�Y f W�XV\ f R#_j��W � P f W�X�Yb��W f
ç�ç ðSR�T�U�VXW



tbv � 	 � � � ��� 	 �

a �j� S#pqW/\ ^qo W f#� PM_j^ �+GI1¬� e R#S f \qXVS#\ f Wx��{¦Y f n p _`R#UIR�i1WVSÀ¡¤W�WV^ � aci�W � W�o�n f _jUIW0WV��WV^dS�R#S f \qXVS#\ f W�R�a f W£o WE§q^qW�ozaZR
	 � aci�W � n f W�R�W f �M_j^ ���ln!a f S#_ a � �±\ ^qXVS#_`YZ^qR
S#p!acS�U�acn¼X�YZ^u§q�x\ f acS#_`YZ^qR¬S�Y[X�YZ^u§q�x\ f acS#_`YZ^qR�	�ac^qo~S#pd\qR�S#p!acS�Xbac^¼YZ^ � P
�º��Y f ��WVSë ]X�YZ^ �q_`XVS/Y f Xbac\qR�a � _jS©P �E�!¡
p _`X�p@X�Y f#f W�R�n1YZ^qo R¬S�YIYZ\ f o WE§q^ _jS#_`YZ^K��OMY GI1/� e R�Xbac^¼i�W&X�YZ^qR#_`o W f W�o�aZR¬a
R#\ i �©XbacS�WV��Y f PzYc� � aci�W � W�o~n f _jUIW&WV��WV^dS¬R#S f \qXVS#\ f W�Rb�

1/R�\ ^qo W f#� _j^qW�o~_j^ �jtV���©� � aci�W � R
p!a���W&a�U[_j^qY f
f Y � W£_j^~S#pqW£o WE§q^ _jS#_`YZ^¼Yc��S#pqW£n f YMou\qXVS�Yc�ÉWV��WV^QS�R#S f \qXVS#\ f W�RK®
a � aci�W � a � ��WVi f a��ö� ��Xbac^½i�W�_j^qX�Y f n�Y f acS�W�o:a��±S�W f ¡la f o Rb� 5º� � aci�W � RIa f W¶n \ SIaZR#_`o Wx�3S#pqW f W�WE­u_`R#S%S©¡¤Y�¡�a�PuR[Yc�
o WE§q^ _j^ �¦S#pqW[n f YQou\qXVS�Yc�ln f _jUIWIWV��WV^QS]R#S f \qXVS#\ f W�Rb� � ^qW%_`R f W�XV\ f R#_j��W 	±Y f _j^qou\qXVS#_j��W��E�>aZR&_j^ �jtb���©�ª¡
p _ � WIS#pqW
YZS#pqW f YZ^qW£ou_ f W�XVS � P�o WE§q^qW�R � WV�da � X�YZ^u§q�x\ f acS#_`YZ^qR �jtV�!�d�q��tbs �©� � W0a f W£o WE§q^ _jS�W � P¶YZ^�S#pqW£R#_`o W£Yc��S#pqW f W�XV\ f R#_j��W
o WE§q^ _jS#_`YZ^K��¡
p _`X�p6p!aZR&S#pqWIaZou�Zac^QS�ac��WIS�Y~R#\ �x��W�R#S£_jS�R0_jU[n � WVUIWV^QS�acS#_`YZ^K�(a � S#pqYZ\ �xp6¡¤W[p!ab��W�aci!ac^qo YZ^qW�o6S#pqW
pqWbab�QP�^!acU[_j^ ��Yc�(WV��WV^dS�R¬idP¶i!aZX ¥ ¡la f o¼n1YZ_j^QS�W f R 	G\qR�W�o~_j^ �jtb� ��ac^qo¼a � R�Y%_j^#�Ù��� �E�

��� � �U����/�����"V*,����" �9(6��������*�7
� ^qW¬X�YZ\ � o�R#\qR#n�W�XVS3S#p!acS�acn n � PQ_j^ ��S#pqW
n f YMou\qXVS�S�Y 1/� e R 	G_j^qR�S�WbaZo�Yc�#GI1/� e R��>PM_`W � o R¤a£S f _jU[UIW�o¶R#S f \qXVS#\ f Wx�
¨�p _`R�_`R���a � R�W�_j^A��WV^qW f a � ®~S#pqW f W�R#\ � SIYc�£S#pqW~n f YMou\qXVSI_`R[��WV^qW f a �j� P½^qYZS[S f _jU[UIW�o�����aZR[_ �j� \qR#S f acS�W�o+iQPÁS#pqW
WE­qacU[n � W£Yc�K§q�q�M�q�(¨�pqW¬n pqWV^qYZUIWV^qYZ^¼acn n�Wba f R
YZ^�WV��WV^dS�R � aci�W � W�o�iQPTn�_
ac^qo�n�b�YZ^�S#p _`R¤§q�x\ f Wx�ui \ S�¡¤W/p!a���W
aZo o W�ozWE­uS f a[WV��WV^QS�R�_j^zS#pqWV_ f �±\ S#\ f W�R
S�Y[_ �j� \qR�S f acS�W0S#pqW0^qYZ^~S f _j�M_ a � S f _jU[U[_j^ ��YZn�W f acS#_`YZ^¼YZ^zS#pqW£n f YMou\qXVSb�

t1

t3

t2 t2

t4

��������������������

����������

����������	�	�		�	�	


�
�
�

�
�
�
��������������

�������
�
�
�


(A,2)

(A,1)

(A,0)

(C,1)

(C,2)

(B,0)

(B,1)

(B,3)

(C,0) (D,0)

(D,2)

(D,1)(B,2)(B,2) (D,1) (C,1)

t1

t3 t4��������������

t2

.
#����������

��������������������

������������������������

(A,2)

(A,1)

(A,0) (B,0)

(B,1) (C,0) (D,0)

(C,1) (B,2) (D,1)

(D,2)(C,2) (B,3)

t1

t3

t2

t4

������������

����������������������

��������������������

(A,2)

(B,2)

(A,1)

(A,0) (B,0)

(B,1)

(B,3)

t2

t1

t4t3

t2 ����������  � � � !�!�!

"�"�"#�#�#

$�$�$$�$�$%�%�%%�%�%

&�&�&�&'�'�'

(A,2)

(A,1)

(A,0)

(C,0) (D,0)

(D,2)

(D,1)(C,1)

(C,2)

(C,1)(D,1)

qÉ_j�x\ f W��q® � * � ����� � �[y_ � ����� � � � ��� �
�8� �[ b � ����� 	 � ������� ��� � � � � �
� � �8� � ? �_ �
�8� ? �b �����
	 � � �-�
�;� = 	Q�
	 � ��� � ��Z[�
� �X� � 	=	 � � � �
� n _ ��� � 	��
� � � �
� Z EH\ �
� � n b �
� \�E=\FE � � �[ _ �
�F���+*<� n _ � �Fn b �
�8� n _ l n b � � � � � � ��* �
� �
� � � � � � � � �º� � ����	 � � � (¬� 	 � �>� ����� ��	 � � � �U* � � 	 � ��� �[[b@� � � ��� � � n�_ l n�bx� � � � �8	���� � ��� �[Y_ ¡ �[[b@� �-� � 	 � � � =
� � � ���
� ��� � � � � � �
	 ��� � � * � � � � � � � 	 � ����� �3	 � 	 � � �
� �
�K� � � 	 � � � � � � � � ��* �/��� � � 	 	 � �8� � �-��� n�b � � � � � � ��� 	 � � � �
�
� �+� � �E� 	 � �
� (l� ���S	 � � ��� � �
� � � � � ��� � �B���
	u* �
	 �+��� n*) �
� � n��d�

h£W�R#n _jS�W�S#p _`R(o f ab¡
i!aZX ¥ ��S#pqWln f YMou\qXVS3Yc� GI1/� e R>Yc�+?»_`R>_j^qR�WV^qR#_jS#_j��W�S�Y/S f _jU[U[_j^ �0_j^%S#pqWl��Y �j� Yb¡
_j^ �&R�WV^qR�W(®
+ Õ�Öc×öØK×öØªâºÖcãNr�ß�×Ùð`r
ÛÝâº×ptÝß�âº×öÛEð�ó°ÛÝÜ�×öð�â�ÜºÛbä�àcê¾×Ùð,-¤âºÖ�ã(ê#ß�âºã -ÝÛÝÜ�æ¬ÛÝó -Ýãëðcã¾Ü©ß oö×-,¾ã#ä£í "/. Øë÷

$Gè�ç%$Gí



���������
	 ��� �
� � �
�������������
��� � ����� t�9

,&� Ç & Ç ��� ��� Ç � 2�� � � �[[� � � � � � � � � � ? �� �	? ¤ v�¥ � C�� � CFEp�[�}�N�j� � � � � �
"��9����A �[y_ ¡ cacac ¡ �[ � R � "��:��� � "��:����A �[y_>R ¡ cacac ¡ "��9����A �[ � R � 	�� �

,&� ÇªÇ>7 < 'KWVS � i�W�a£X�YZ^u§q�x\ f acS#_`YZ^�Yc� �[y_ ¡ cacac ¡ �[ � �xS#pqWV^ � _`R(_`R�YZUIY f n p _`X
S�Y � _ ¡ cacac ¡ � � ¡
_jS#p � �V� ���HA � RE�
1¬^qo»X�YZ^d��W f R�W � P���S�a ¥ _j^ �¦ac^dP � �S� �[[�ë�,�T�s�[�s�«�ªS#pqWIn f YQou\qXVS � _ ¡ cacac ¡ � � PQ_`W � o R]a�X�YZ^u§q�x\ f acS#_`YZ^ÁYc�
�[Y_ ¡ cacac ¡ �[ � � m W � PQ_j^ �IYZ^zn f YZn�YxR#_jS#_`YZ^·tx� YZ^qW]Xbac^zS#pd\qR�¡ f _jS�W

"��9��� A �[y_ ¡ cacac ¡ �[ � R � � �
� � � �� ��� ����� � �

� � �� � � _ ¡ cacac ¡ � � 	G���

¡
pqW f W�S#pqW�\ ^ _`YZ^ÁUIW f ��W�R�_`R�YZUIY f n p _`X¶X�YZ^u§q�x\ f acS#_`YZ^qRb�J5À^ � � � _ ¡ cacac ¡ � � � � WVS�\qR f WVn � aZX�W¶WbaZX�p � ��iQP
ac^@_`R�YZUIY f n p _`X�X�YZ^u§q�x\ f acS#_`YZ^ � o� Yc� �[e�ë�L�B���#���Á� � ^qW�YZi S�ac_j^qR � oK¡
p _`X�p@_`R¬YZiQ�Q_`YZ\qR � P~_`R�YZUIY f n p _`X]S�Y � �
¡
pqWV^qX�W]S#pqW f W�R#\ � Sb� 


O2

.
O1

.
ON

.
...

O1

. O2

.
ON

.

O1

.
O2

.
ON

.

O2

.
ON

.

O2

.
O1

.
ON

.
...

O1

.
O2

.
ON

.

O1

.

...

...

...

]...
Tr[ ]  = Tr(    ) Tr(    ) Tr(    )

Tr(    ) Tr(    ) Tr(    )

Tr(    )Tr(    )Tr(    )

Tr[

ABP axistr
im

  e
qu

iv
al

en
t  

G
A

B
P

s

qÉ_j�x\ f W[su® � � � � �
� � ���
	>=)� ��� � � ��� � � 	 � �8	 � � � �>� � � ���-� �8���
� � � �
� ��� � � ��� �u: � �
� � ���
	^=�� � � � � �/���-� � � � �b�
� � �#
 ��� 	 ��� � � � � � 	 �
� � � � � �
�S� � � � 	 � � ��� � �8	���� � ��� � �
�#� � � � 
 � � � �
�'� ����� � � � � � � 	 � � : � � � � 	Q�
� � �>�
� � � � � �

e3f YZn1YxR#_jS#_`YZ^��%R#\ �x��W�R#S�R
S�Y�o WE§q^qW0S#pqW&YZn�W f acS�Y f �¡ _j^~S#pqW&R#\ i �©XbacS�WV��Y f P~Yc� 1¬� e R�idP¶_j^qX � \qou_j^ �¶a�S f _jU-�
U[_j^ �I_j^¼S#pqW0o WE§q^ _jS#_`YZ^¦Yc� ¡ ®

�[Y_ �¡ cacac �¡ �[ � ,
"��9��� A �[Y_ ¡ cacac ¡ �[ � R 	�s �

�/Yb¡lWV��W f �ªidPzn f Ycg#W�XVS#_j^ ���[y_ ¡ cacac ¡ �[ � S�Y�S#pqW�R#\ i �©XbacS�WV��Y f P@Yc�S1¬� e R¿�1YZ^qW � YxR�W�R/UIY f n p _`R#UIR���� f W � acS#_j^ �
S#pqW�n f YQou\qXVS¤S�Y&_jS�R(�ºaZXVS�Y f Rb�<5À^�YZS#pqW f ¡lY f o Rb� �¡ _`R3^qYZS�a&XbacS�WV��Y f _`Xba � n f YQou\qXVS¤_j^�S#pqW�R�\ i �©XbacS�WV��Y f P�Yc� 1¬� e Rb�
¨�pqW f WE��Y f Wx��_j^½S#pqW~R�W �Q\qW � �3¡lW�\qR�W¶S#pqW�\ ^dS f _jU[UIW�o+��W f R�_`YZ^ ¡ �±Y f n f YMYc�±Rb�¤ac^qo+WE­MS�WV^qo f W�R#\ � S�R[S�Y �¡ � 5©^
n f aZXVS#_`X�W 	±R�W�XVS#_`YZ^«w �E��a �j� X�YZU[n \ S�acS#_`YZ^qR]U�\qR#S&i�W%n1W f ��Y f UIW�o»¡
_jS#p �¡ ��_j^·Y f o W f S�Y f W�ou\qX�W[S#pqWIR�_j¢bWIYc�lS#pqW
^qWVS�Rb� �¬Y¿¡¤WV��W f � � WVS�\qR ¥ W�WVnz_j^~U[_j^qo~S#pqW£��Y �j� Yb¡
_j^ ��\qR�WE�G\ ��f W�R#\ � SK®

� Ç � Ç 1 1G� � Ä !�� ��
 � �
�
� �>= �[

�
���[Bo£� ( "��:��� A �[TRT� "��:��� A �[Bo R�� � � � �[[��E �[Bo� � � � ����� �K� � ?��� �©? ¤ v�¥ ��[�j�,�j� �H� � � �

�:�y�e�}�,� ��E �[[�
�
� �[ o� � � �[Y_ ¡ cacac ¡ �[ � �� �[ o _ ¡ cacac ¡ �[ o� 	�w �

����� �0�)5���(ª8N()"�8x��(��)�����
� W�p!a���W¬a �jf WbaZouP%UIWV^QS#_`YZ^qW�o�S#p!acS¤S#pqW
n f YQou\qXVS ¡ o WE§q^qW�oI�±Y f GI1/� e R3��WV^qW f a � _j¢bW�R¤S#pqW�n f YMou\qXVS�Yc�KR#S�ac^qoqa f o
i f ac^qX�p _j^ �6n f YQX�W�R�R�W�R�n f YZn1YxR�W�oÁ_j^ �jt��©�»�l\ S�R�YZUIW�n f YZn�W f S#_`W�RIa f W � YxR#Sb� qqY f WE­qacU[n � Wx�(_°� �[y_pE �[ b~a f W�SÀ¡¤Y
1/� e R�Yc�KS#pqW ��� ���3S#_ � W/R#PuR#S�WVU ?/�QYZ^qW/p!aZR �[y_�� �[ b 
 "��9��� A �[y_ ¡ �[[b�RE�Q_j^qR#S�WbaZo�Yc��S#pqW¬W �Q\!a � _jS©PIS#p!acS�S�a ¥ W�R
n � aZX�W¬_j^�S#pqW/XbaZR�W�Yc�KR#S�ac^qoqa f o�i f ac^qX�p _j^ �%n f YMX�W�R�R�W�Rb��qÉ_j�x\ f W¬w&�x_j��W�R
a&X�YZ\ ^dS�W f �©WE­qacU[n � W/¡
pqW f W�_j^QS�W f R�W�XVS#_`YZ^
ac^qo@n f YMou\qXVS&ou_°¯�W f � � S#pqW f YZiQ�Q_`YZ\qR£n f YZn�W f S#_`W�R0Yc�¤S#pqW�n f YMou\qXVS£o WE§q^qW�o»YZ^»� e R f WVU�ac_j^»�xa � _`o¼��Y f 1¬� e R
Y f GI1¬� e R¿� � W0i f _`W��qP~UIWV^QS#_`YZ^¦S#pqWVU ¡
_jS#pqYZ\ S�n f YMYc�ë� 'KWVS��[e��ac^qo��[Bo� i1W G 1¬� e R¬Yc�>S#pqW ?��� �L� � �N���«�
S#pqWV^
ç�ç ðSR�T�U�VXW



}x� � 	 � � � ��� 	 �

t1

(A,1)

(A,0)

t2

(B,1)

(B,0)

t1

(A,1)

(A,0) (B,0)

O1 O2

.. U

O1 O2

. .
O1 O2

..
U

t1

(A,1)

(A,0)

t2t2

(B,1)(B,1)

(B,0)

t1 t2

(A,1)

(A,0)

(B,1)

(B,0)

t1 t2

(A,1)

(A,0)

(B,1)

(B,0)

O2

.
O1

.

qÉ_j�x\ f W�wu® � ��� � ��* � ����� � � � �
� ��� � ��� 	 � � � � � ����� 	 � ��� � � � � �E� 	 � 	 ����� ��� �<� � �E� 	 � �8� � 	 � � ��� � �
� �
�8� � � �V� 	 ��� � �
� �

tx� � �§�e�}�N�j��E �[Bo� 
 �[ � � � ¡ � �[Bo� 
 ¡ � �[ �
}u� �[�� ¡ � �[e�(ac^qo��[Bo� � ���JA �[ R � �[�� ¡ � �[Bo�
�u� �[�� ¡ � �[e�(ac^qo��[Bo�
 �[ � ���HA �[Bo R 
����QA �[ R�
 �[e�

qÉ_j^!a �j� P�� � WVS
\qR�UIWV^dS#_`YZ^¼S#pqW0�±Y �j� Y¿¡
_j^ ��_jU[n�Y f S�ac^dS f W�R#\ � SK®

M Ã � �·� ? � � � C _ EJC b � C � � ��* � ��� �X� � � � � � 	Q�
	 � ��� � � ��� �
� � � � � �[ _ � � � � � � � � � ? ¤ v � � � � � �
�[Y_ ¡  "�
 �

��� � � � �[Y_ 	º���

,&� ÇªÇ>7 < klYZ^qR#_`o W f UIY f n p _`R#UIR ��_pE��%b�� f YZU S#pqW£n f YQou\qXVS��[y_ ¡  #"�
 �
��� � � S�Y��ºaZXVS�Y f R��[y_�ac^qo  "�
 �

��� � � f W�R#n1W�X �S#_j��W � P�� �N_
_`R�a�UIY f n p _`R�U i�WVS©¡¤W�WV^¦S©¡lY+GI1/� e R�Yc�§? ¤ v � �qac^qozYZ^qW f WbaZou_ � P�p!aZR ��_�A��[y_ ¡  #"�
 �
��� � � R�
 �[y_�iQPo WE§q^ _jS#_`YZ^�Yc�ªS#pqW�n f YMou\qXVSb� � W�R#pqYb¡<S#p!acS � _ _`RlaZXVS#\!a �j� P�ac^�_`R�YZUIY f n p _`R#Uz� '�WVS � i1W¬a0X�YZ^u§q�x\ f acS#_`YZ^~Yc��S#pqW

n f YMou\qXVSb� S#pqWV^ � bF� ��b)A � Rl_`R
YZi S�ac_j^qW�o~iQP f W�R#S f _`XVS#_j^ � � S�Y[WV��WV^dS�R/ac^qo~X�YZ^qou_jS#_`YZ^qR � aci�W � W�o~idP�? ¤ v ��� v � ac^qof WVUIY¿�Q_j^ �za �j� WE­MS f a�Xbac\qR�a � _jS©P f W � acS#_`YZ^qR 	±YZ^ � P¼R#S f \qXVS#\ f a �Éf W � acS#_`YZ^qR0ou\qW]S�Y�S#_ � W�R/Yc��? ¤ v ��� v � a f W�n f W�R�W f ��W�o �E�OQ_j^qX�WeC%_�� CLb � C%_b� � b£Xbac^~a � R�Y�i�W£YZi S�ac_j^qW�o�idP�acn n � PQ_j^ �[S#pqW£R�acUIW/n f YMX�W�ou\ f W£S�Y � _b��OMY � WVS � E � o i�W�SÀ¡¤Y
X�YZ^u§q�x\ f acS#_`YZ^qR�Yc�¤S#pqW[n f YMou\qXVS&R#\qX�p»S#p!acS���_pA � Re� ��_�A � o RF� � _¿�ªS#pqWV^·a � R�Y �%b�A � Re� �%b�A � o RS� � bx�ª¡
p _`X�p
n f Y¿��W�R � � � _ ¡ � by� �&o �]OMY �N_£_`R/_j^ZgëW�XVS#_j��Wx�]¨�Y~X�pqW�X ¥ S#p!acS���_/_`R&a � R�Y�R#\ f g#W�XVS#_j��Wx�ªR�W � W�XVS&ac^dP � _0Yc� �[y_¿�
ac^qo�i \ _ � o~X�YZ^u§q�x\ f acS#_`YZ^ � b£Yc�  "�
 �

��� � � idP�S#pqW&aci1Y¿��W£n f YQX�W�ou\ f Wx��¨�pqWV^~_jSl_`R
WbaZR�_ � P�X�pqW�X ¥ W�o#	GidP f W�XV\ f R#_`YZ^
_j^6n f YMX�W�ou\ f W�} �¬S#p!acS�� _ A � _ ¡ � b Re� � _ ��OMY�UIY f n p _`R�U � _ _`R]a¶i _ gëW�XVS#_j��WIU�acn n _j^ �q�I¨�Y~n f Y¿��W[S#p!acS&_jS0_`R
aZXVS#\!a �j� P¼ac^z_`R�YZUIY f n p _`R#Uz�q_jS f WVU�ac_j^qR¬S�YIX�pqW�X ¥ S#p!acS�^qYIWE­uS f a[X�YZ^ �q_`XVS/Y f Xbac\qR�a � _jS©P f W � acS#_`YZ^¦_`R � YxR#S�iQP �N_¿�
¡
p _`X�p¼_`R�YZiQ�Q_`YZ\qR¬R#_j^qX�W£_j^	�[y_ ¡  " 
 �

��� � � a �j� R#\qX�p f W � acS#_`YZ^qR�X�YZUIW£� f YZU �[y_b� 


1/R
a]X�YZ^qR�W �d\qWV^qX�W£Yc��S#p _`R � WVU[U�au�M¡¤W£o WE§q^qW
I
aZRlS#pqW/\ ^u�±Y � ou_j^ �[Yc�KS#pqW/S f _j�M_ a � R#PuR#S�WVU�? ¤ � �

I
_`R�a&S f _j�M_ a �

GI1/� e �q¡
_jS#pz^qYIX�YZ^qou_jS#_`YZ^¦ac^qo~^qY�WV��WV^dSb�!ac^qozRÝacS#_`Rë§!W�R

��C o � CFE � �[ a GI1/� e Yc�§? ¤ v � E �[ ¡ I
� �[ 	�v �

� 5½	1�	�q'(��������� ��� �s� 5+�


���
 �§��/`*N2�/`(�2s8N()"
�:��$!�)��"L* " % 
����x� �)������/��%*,���9���+�
'KWVSS?³i1W0�x_j��WV^¦idP�? _ ��cacac��H? � � ¡
pqW f W�X�YZU[n1YZ^qWV^QSF? � YZn�W f acS�W�R¬Yc�(�xa f _ aci � W�R�C � ��ac^qo¦o WE§q^qW&S#pqW�WE­MS�WV^qo W�o
X�YZU[n�YZ^qWV^dS�R ? ��

,
? ¤ v�¥ �»�lP·W �Q\!acS#_`YZ^ 	�} �E�(YZ^qW¶p!aZR  #"	�  "��

� ¡ cacac ¡  #"��� � � pqWV^+o Wba � _j^ �@¡
_jS#p � a f ��W
ou_`R#S f _ji \ S�W�o½R#PuR#S�WVUIRb��i \ _ � ou_j^ �  "½U�a�P»i�W�Yc� � _jS#S � W�n f aZXVS#_`Xba � _j^QS�W f W�R#SK®  "+Xbac^«i1W¶a~pd\ ��W�YZiug#W�XVS 	±WV��WV^
_°� f W�R#S f _`XVS�W�o½S�Y»a¦X�YZU[n � WVS�W~§q^ _jS�W�n f WE§ ­��(¡
p _`X�p:¡¤W~o Y@^qYZSIX�YZ^qR#_`o W f pqW f W��E�lac^qo+YZ^qW�_`R�^qYZS[^qW�X�W�R�R�a f _ � P

$Gè�ç%$Gí



���������
	 ��� �
� � �
�������������
��� � ����� }ut

_j^QS�W f W�R#S�W�o~_j^�� � YZi!a � i1WVp!ab�Q_`Y f R
Yc�§?¬� � ^�S#pqW£X�YZ^dS f a f P��1a f W � WV�xac^dS��Q\qW�R#S#_`YZ^�_`R¤� �/Yb¡²o YQW�R�S#pqW/i�WVp!a��M_`Y f Yc�ë�
R�abP���X�YZU[n�YZ^qWV^dS%?1��X�p!ac^ ��W�R(YZ^qX�W�?1�!_`RÉ_j^qR�W f S�W�o�_j^dS�Ye?��V  � Wlp!a���W
R�pqYb¡
^%_j^��jt��uS#p!acS>S#pqW��Q\qW�R#S#_`YZ^IacUIYZ\ ^dS�R
S�Y�o WVS�W f U[_j^ _j^ ��� v�¥ A  "`RE��S#pqW�n f Ycg#W�XVS#_`YZ^6Yc�  #"6YZ^@i�WVp!a��M_`Y f R0Yc�N? �� ��� v�¥ A  "`R�_`R0YZi S�ac_j^qW�o�iQP f W�R#S f _`XVS#_j^ �
 " S�Y�X�YZ^qou_jS#_`YZ^qR&ac^qo@WV��WV^dS�R � aci�W � W�o¼iQP¼W � WVUIWV^dS�R0Yc�,? �� �ªac^qo¼S f _jU[U[_j^ ��S#pqW f W�R#\ � S/S�Y�UIW f ��W�_`R�YZUIY f n p _`X
X�YZ^u§q�x\ f acS#_`YZ^qRb��� v�¥ A  "1R�_`R/a%n f WE§ ­¼Yc�& "��¥ �q_º� Wx� f WVn f W�R�WV^QS�R/S#pqW f W�R#S f _`XVS#_`YZ^�Yc�� #"��¥ S�YIX�YZ^u§q�x\ f acS#_`YZ^qR/S#p!acS
R#PM^qX�p f YZ^ _j¢bW�¡
_jS#p%X�YZ^u§q�x\ f acS#_`YZ^qR3Yc�!S#pqWlYZS#pqW f X�YZU[n1YZ^qWV^QS�Rb�({@Y f W�Yb��W f �xS#pqWlX�Y �j� W�XVS#_`YZ^�� v�¥ A  " RE�&�[�r�N�j�«�
o WE§q^qW�R/a%U[_j^ _jU�a � n f YMou\qXVS�X�Yb��W f _j^ �¶Yc�� ��ª�u_º� Wx�& "0�	� v � A  "1R ¡ cacac ¡ � v � A  #"`RE�¨�pqW£X�WV^QS f a �ªf W�R#\ � S
Yc� �jt���_`R¤S#p!acS�U[_j^ _jU�a � �ºaZXVS�Y f R
� v�¥ A  "1R¤Yc�� "zXbac^�i�W¬YZi S�ac_j^qW�o�¡
_jS#pqYZ\ S
X�YZU[n \ S#_j^ �
 #"6_jS�R�W � �#��idP@UIWbac^qR&Yc�¤UIYMou\ � a f X�YZU[n \ S�acS#_`YZ^qRb�/5À^@S#pqW%R#_jU[n � W[XbaZR�W[Yc�¤S©¡lYzX�YZU[n�YZ^qWV^dS�Rb��S#pqW�R�W�UIYQou\ � a f
X�YZU[n \ S�acS#_`YZ^qR f W�ou\qX�W&S�Y
®

� v � A  "`R �  " �
� ¡ � v � A  " �� R 	 9 �

	�ac^qo~R#PMU[UIWVS f _`Xba �j� P��±Y f � v � A  #"`R �E�u¡
pqW f W0YZ^ � P[�ÀR�U�a �j�  £� e R�acn n�Wba f YZ^�S#pqW m �0OIYc� 	 9 �E� X�YZU[n!a f W�o~S�Y  "��
¨�p _`R ¥ _j^qo«Yc� f W � acS#_`YZ^½pqY � o R[YZ^Ái f ac^qX�p _j^ �»n f YQX�W�R�R�W�R �8	 ��	 � � � � � 	 ��� � ��� � �
� �K�
	 � �8�
��
 �%� � � � � � � ����� �(_º� Wx��_°�
WV��W f P�X�YZ^u§q�x\ f acS#_`YZ^·Yc��� v � A  #" �� R�_`R£S#pqW f W�R�S f _`XVS#_`YZ^6Yc��a¶X�YZ^u§q�x\ f acS#_`YZ^·Yc�	 #" �

�
�ªac^qo�_°�¤Xbac\qR�a � _jS©P f W � acS#_`YZ^qR

i�WVS©¡lW�WV^6R�W � W�XVS�W�o¦WV��WV^QS�R0a f W]^qYZS � YxR#S 	�ac^@WE­qacU[n � W�Yc�¤a�U[_`R � WbaZou_j^ ��n f Ycg#W�XVS#_`YZ^¦_`R/�x_j��WV^@_j^¼§q�q�ª���E��¨�pqW f W
WE­u_`R#S�RIa¦R#U�a �j� ��acU[_ � P«Yc�/ou_`R#S f _ji \ S�W�o+R#PuR#S�WVUIR���Y f ¡
p _`X�p:R#\qX�pAa¦n f YZn�W f S©P«_`R%�x\!a f ac^dS�W�W�oª�¤^!acUIW � P«S#pqYxR�W
_j^QS�W f aZXVS#_j^ �»S#p f YZ\ �xp+a¦R#_j^ � � W��Za f _ aci � W�YZ^ � P���¨�pqW�n f YcgëW�XVS#_`YZ^½¡¤W¶o WE§q^qW¶i1W � Y¿¡ �±Y f GI1¬� e R f W � WbaZR�W�R�S#p _`R
� _jU[_jS�acS#_`YZ^K�

.
#t2

t1

t3

(A,0)

(A,1)

(B,0)

(B,1)

(B,2)

(C,0) (E,0)

(C,1) (D,1)(D,1)

(D,0)

(E,1)

t1

(A,0)

(A,1)

t2

(C,0)

(C,1)

t3

(E,0)

(E,1)

t1

(A,0)

(A,1)

t2

(C,0)

(C,1)

t3

(E,0)

(E,1)

qÉ_j�x\ f W@�M® � � 	��
�8��� � � � �8	���� � � � [ ��� � � ��� �
�8� � � � � ���
�8���
	�� � 	 ��� � ��� � �
� ����� � � � ��� A][ R � ����� �-	 � ��� ��� � � � � �
�8	���� � ��� � �
� � � �%� �X� � ��� � � � � n�b �
�8� n*) ��� � � �
	 �
�I� �
� ��� 	 	 � �>� � ��� �H� � � 	 �£� � �8� � �
� 
 ��� 	��
� � �
� � � [ � �
�>��� � � � � �
����� ��� �3� � ����� � � �%� � �
	X� = � � � � � � � ���
� � �W= n�_Fl n�b¶� � ����� � � �X� � � � � �
� � ���
	^=�� � � � � � � � � � � � � � �
� � 	 � � � �
� � �
�8	 � � � 	=	 � � � ���
� ��� � �H	 � ������� �


��D
 ��()"
�:��$!�)��"V* " % $ 
����
'KWVS �[y_&i�W�a)GI1/� e Yc�x? ¤ v � �Éac^qo � WVS CVb � C£� � W�o WE§q^qW �[ _ ¤ v � aZR&S#pqW 	 � � � 	 � ��� � �
� Yc� �[Y_]S�YzX�YZ^qou_jS#_`YZ^qR
� aci�W � W�o@idP{ADC�_%��CVbpR |ªi ac^qo@S�Y�WV��WV^dS�R � aci�W � W�o¦iQPªG9�_ ��G9�b �F�pn���G k�C1z,�0C�_��0CLb��� ���d� � iqR�W f ��W
S#p!acSb�!a � S#pqYZ\ �xp¦R�YZUIW0X�YZ^qou_jS#_`YZ^qR��xac^ _`R#pK�!a �j� X�YZ^ �q_`XVS¬ac^qo~Xbac\qRÝa � _jS©P f W � acS#_`YZ^qR�YZ^~S#pqW f WVU�ac_j^ _j^ �¶WV��WV^dS�R¬a f W
n f W�R�W f ��W�oª��OMY£WV��W f P�X�YZ^u§q�x\ f acS#_`YZ^�Yc���[ _ ¤ v � _`RÉS#pqW f W�R#S f _`XVS#_`YZ^IYc�1a/X�YZ^u§q�x\ f acS#_`YZ^�Yc���[Y_¿�#5ÀSÉ_`R(WbaZR#_ � P�X�pqW�X ¥ W�o
S#p!acS �[ _ ¤ v � _`R�a GI1/� e Yc��? ¤ v ��� v � �Qi \ S �[ _ ¤ v � _`R¤^qYZSlS f _jU[UIW�o�_j^¶��WV^qW f a � �uWV��WV^�_°� �[Y_¤_`R�ac^+1/� e � � W¬o WE§q^qW
S#pqW � 	 ��� � ��� � �
� Yc�
�[Y_�YZ^z�Za f _ aci � W�R CVb&aZR

�� v � A��[ _ R ,
"��9��� A �[ _ ¤ v � R 	ëtb� �

� iqR�W f ��W/S#p!acSl¡¤W¬U�a ¥ W/a�ou_`R#S#_j^qXVS#_`YZ^¶i1WVSÀ¡¤W�WV^�� v � �Ma&�ºacU[_ � PIYc��n f YcgëW�XVS�Y f Rl_j^�S#pqW¬XbacS�WV��Y f P¶Yc��� e 	±o WE§q^qW�o
_j^#�jt�� �E��ac^qo��� v�� ��a���acU[_ � P�Yc�Én f Ycg#W�XVS�Y f R�_j^~S#pqW]XbacS�WV��Y f P�Yc� 1/� e Rb�

ç�ç ðSR�T�U�VXW



}x} � 	 � � � ��� 	 �

¨�pqW f W~WE­u_`R#S�R%a@Xbac^qYZ^ _`Xba � UIY f n p _`R#U i1WVSÀ¡¤W�WV^ �[y_Iac^qoÁ_jS�R f W�R#S f _`XVS#_`YZ^ �[ _ ¤ v � ��ac^qo·i�WVS©¡lW�WV^<a�GI1¬� e
ac^qoÁ_jS�R%S f _jU[UIW�o½��W f R#_`YZ^K�6¨�pqWV_ f X�YZU[n�YxR#_jS#_`YZ^:o WE§q^qW�R%S#pqW�Xbac^qYZ^ _`Xba � UIY f n p _`R#U�� v � k �[y_�l �� v � A �[y_>RaZR�R�YQXV_ acS�W�o~S�Y%S#p _`R�n f YcgëW�XVS#_`YZ^K�

� ^qW¬X�YZ\ � oIR#\qR#n�W�XVS(S#pqW�WE­u_`R#S�WV^qX�W�Yc��a/\ ^ _j��W f R�a � n f YZn1W f SÀPIo WE§q^ _j^ � �� v � A �[y_>RE� � YQY ¥ _j^ � � _ ¥ W(®��±Y f a �j� 1¬� e
�[ b]Yc��? ¤ v � � v � ac^qo¼UIY f n p _`R�U �@k��[Y_ l �[ bx�qS#pqW f W�WE­M_`R#S�R£a[\ ^ _"�Q\qW�UIY f n p _`R#U G k �� v � A �[y_>R#l �[[b�R#\qX�p
S#p!acS �}�WG 	�� v � �(¨�p _`R�n f YZn�W f S©P~o YMW�R#^ � S
pqY � o~pqY¿¡¤WV��W f �1W�R�R�WV^dS#_ a �j� P�i�W�Xbac\qR�W0Yc�>S#pqW0S f _jU[U[_j^ �q�

t4t3

t1

t1 t2

t2

(A,0)

(A,1)

(D,0)

(C,1)(B,1)

(B,0) (C,0)

(D,1)

(C,2) (B,2) (C,0)(B,0)

(D,1)(C,1)(A,1) (B,1)

t1 t1 t2 t2

(A,1) (A,1) (D,1) (D,1)

(D,0)(A,0)

qÉ_j�x\ f W%vu® � � 	��
�8��� � � � � 	 ��� � � � [ ��� � � ��� �
�8� � � � �8	���� � ��� � �
� �� ��� � � � A][ R ��	 � � � ��� � � � � � ���
�8���
	 � �8	���� � ��� � �
�
� ��� � � � A][ R � ��
 � � � � ��� ��� * � � ���3� � 	 � �/� � � �
� � ��� � � 	 	 � �8� � ��� n�_ �
� �+� � n�b � � � � � � ��* � � 	 � �>� � ��� � � �
	 � � �����
� �
�8����	X	 � �>��� � ��� � � � A][ R * � ����� � � ��� �X� � ��� � � � �

M Ã � �·� L � � � C�_pEJCVb � C � � � � � ��� � 	��
���
	X� �� v9¥ � ��
 � � �������+	 � � �
� � �F�>=
�� v � 	 �� v � � �� v ��� v � 	ëtxt��

,&� ÇªÇ>7 < ¨�pqW f W�R#\ � S�_`RIYZid�M_`YZ\qR�_°�£YZ^qWzYZ^ � P+X�YZ^qR#_`o W f R f W�R#S f _`XVS#_`YZ^qRK®{A �[ ¤ v � R ¤ v � � �[ ¤ v ��� v � �A¨�a ¥ _j^ �·S#pqW
S f _jU[U[_j^ ��_j^dS�Y�aZX�X�YZ\ ^QSb�!YZ^qW0p!aZR

"��9��� A �[ ¤ v ��� v � R � "��9��� � A��[ ¤ v � R ¤ v � ��� "��9���'�6� "��9����A �[ ¤ v � R � ¤ v � �
¨�pqW � aZR#S�W �Q\!a � _jS©Pz\qR�W�R�S#pqW f W � acS#_`YZ^ �� v � A �[ o RN� �� v � � "��9��� A �[ o R ����Y f a GI1¬� e �[ o �!¡
p _`X�p�Xbac^¼i�W]YZi S�ac_j^qW�o
¡
_jS#pzn f YZn�YxR#_jS#_`YZ^·t0�±Y f WE­qacU[n � Wx� 


� ��� 5 �É�����É$���$�� ��� �!	�'('(�

¨�p _`RIR�W�XVS#_`YZ^:R#S#\qou_`W�R[S#pqWza � ��WVi f ac_`X f W � acS#_`YZ^qR[i�WVS©¡lW�WV^AS#pqW�SÀ¡¤Y6YZn�W f acS#_`YZ^qRIo WE§q^qW�o:YZ^ 1/� e RK®¶n f YQou\qXVS
ac^qo�n f Ycg#W�XVS#_`YZ^K�,qqY f a%X�YZU[n�YZ\ ^qozR#PuR#S�WVU ?¬�M¡lW&R#pqYb¡²S#p!acS
S#pqW�R�W f W � acS#_`YZ^qR�Xbac^~i�W/X�YZU�i _j^qW�ozS�Y[X�YZU[n \ S�W
n f Ycg#W�XVS#_`YZ^qR�Yc�� "@YZ^¼X�YZU[n1YZ^qWV^QS�R�Yc��?AiQP¶UIWbac^qR¬Yc�>R�U�a �j� R#_j¢bW0YZn1W f acS#_`YZ^qR¿�

	���
 $ ���&� 8N()"�8x��()�p�
1 �j��f W�R#\ � S�R�n f W�R�WV^QS�W�o´R�Y���a f ou_`ou^ � S�U�a ¥ W@ac^dP<aZR�R#\ U[n S#_`YZ^´YZ^<S#pqW¼X�YZU[n�YZ^qWV^dS�R�Yc� ?¬� q f YZU ^qY¿¡&�
¡¤W
X�YZ^qR#_`o W f R#PMR�S�WVUIR
i \ _ � S
� f YZU X�YZU[n1YZ^qWV^QS�R¬R�acS#_`R#�GPM_j^ �[S#pqW


���
���������
��������������������! �"$#�
&%('*) � � � ?�_aEacacacVEJ? � � � � ��� � 	 � �>� � � � � �
� � �8� ��� * � � � ?1����ADC���EHG-��EJI K� EHMV�QEJO��QEQP!� R��
���
	 �
� � �HE���� � ���9EacacacVEH�L� � �S��r� � � � n �ªG � � G � � � � � C z �eC � �eC � ��W� * � � 	 �NC z � � �8�
� � � 	Q�
	 � ��� � � � � � � � ��� � �
�>= n�� � ?�_���cacacj�H? � �

5À^:¡lY f o Rb��_°�/SÀ¡¤YÁX�YZU[n1YZ^qWV^QS�R�R�p!a f WzR�YZUIW~S#_ � W�nd��S#pqWV^AS#p _`RIS#_ � Wzp!aZR�R�YZUIW~_jU[n!aZXVS¶YZ^:S#pqWV_ f R#p!a f W�o
�xa f _ aci � W�Rb�1Y f �!X�YZ^d��W f R�W � P���S#pqW]�Za f _ aci � W�R£R#p!a f W�o¼idP~SÀ¡¤Y¶X�YZU[n1YZ^qWV^QS�R¬U�a ¥ W%a �j� S#pqWV_ f R#p!a f W�ozS#_ � W�R��©�M_`R#_ji � Wx�  

$Gè�ç%$Gí



���������
	 ��� �
� � �
�������������
��� � ����� }x�

� iqR�W f ��W�S#p!acS�S#pqW¶O�1 _`R]YZiQ�Q_`YZ\qR � P·R�acS#_`Rë§!W�o·¡
pqWV^ÁX�YZU[n�YZ^qWV^dS�Ry?1�
p!a���W�^qY@X�YZU[UIYZ^«S#_ � Wx�É¡
p _`X�p½UIWbac^qR
S#p!acSb� _j^�?¬�qa �j� S#_ � W�R
p!ab��W�a � _jU[_jS�W�ozR�n!ac^ 	±WbaZX�p�C�z�_`R
^qW�X�W�R�R�a f _ � P~X�YZ^QS�ac_j^qW�oz_j^zR�YZUIW[CV� �E�qac^qo~_j^QS�W f aZXVS#_`YZ^qR
i�WVS©¡lWV^zX�YZU[n1YZ^qWV^QS�R�a f W¬YZ^ � P�ou\qW¬S�Y�R#p!a f W�o¶�xa f _ aci � W�Rb�(¨�p _`R�X�Y f#f W�R#n1YZ^qo R�S�Y�S#pqW£aZR�R#\ U[n S#_`YZ^�U�aZo W/_j^��jt��©�
�l\ S0S#pqWIO�1�_`R/¡¤Wba ¥ W f S#p!acS/S#p _`R£n!a f S#_`XV\ � a f XbaZR�Wx�Kac^qo»a �j� Yb¡�R0S#_ � W�R0X�Y¿��W f _j^ �¼R�WV��W f a � X�YZU[n�YZ^qWV^dS�Rb� )¬YZS#_`X�W
a � R�YIS#p!acS�S#pqW]O�1 _`R�n f W�R�W f ��W�oziQP¶WE­uS�WV^qo W�ozX�YZU[n�YZ^qWV^dS�RS? �� ��? ¤ v9¥ �u¡
_jS#p�?.�	?�_+��cacac��H? � �

,&� Ç & Ç ��� ��� Ç �  � � � ? �_ EJ?��b � � 	 � � � 	 � ��� � �
� �+��� ? ��� C _ EJC b 	 � � � � � �
�8�����X��� �I� � � � � � � � � � �
� � �>� � � �
� � �F�>=
� � � � � 	�� ��� ��	 �
�<��� ��� � � � � �
� � � � � [Y_aE=[[b � � � ����� � � � ? �_ EJ? �b 	 � � � � ��� � 	 � � = � � � � �

�+C )��rC�_§��CVb:E A �[y_ ¡ �[ b�R ¤ v�� � �[ _ ¤ v�� ¡ �[ b ¤ v�� 	ëtb} �

,&� ÇªÇ>7 <&� W£§ f R#S¬R#pqYb¡�S#p!acS�S#pqW f W]WE­u_`R#S�R�ac^z_j^Zg#W�XVS#_j��W0UIY f n p _`R#U � f YZU GUk+A �[y_ ¡ �[[b�R ¤ v�� l �[ _ ¤ v�� ¡ �[ b ¤ v�� �klYZ^qR#_`o W f S#pqW£ou_ ac� f acU _j^�§q�q� 9u�({¦Y f n p _`R#UIR ����k �[y_ ¡ �[ b�l �[e�ÉX�YZUIW�� f YZU S#pqW£o WE§q^ _jS#_`YZ^zYc��S#pqW/n f YQou\qXVS

¡ ��ac^qo<R#_jU[_ � a f#� P½��Y f S#pqWlG+��k �[ _ ¤ v�� ¡ �[ b ¤ v�� l �[ � ¤ v�� �²¨�pqW¼n!ac_ f A���_pE��%b�Rªk �[y_ ¡ �[[b l �[y_Y| �[[b~_`R
_j^Zg#W�XVS#_j��Wx�ªidP@o WE§q^ _jS#_`YZ^6Yc�¤S#pqW�n f YMou\qXVSb�&¨�p _`R£n f YZn1W f SÀP f WVU�ac_j^qR0S f \qW�i�WVS©¡lW�WV^ f W�R#S f _`XVS#_`YZ^qR�A �[y_ ¡ �[[b�R ¤ v��ac^qo �[ _ ¤ v�� | �[ b ¤ v�� ��OQ_j^qX�W£S#pqW f W&WE­u_`R#S�R�UIY f n p _`R#UIR ����� f YZU@A �[y_ ¡ �[ baR ¤ v�� S�Y%S#pqW �[ � ¤ v�� �uS#pqW f W0WE­u_`R#S�R�a � R�YIa
\ ^ _"�Q\qW&UIY f n p _`R#U GUk�A �[ _ ¡ �[ b R ¤ v�� l �[ _ ¤ v�� ¡ �[ b ¤ v�� ¡
p _`X�p¼U�a ¥ W�R¬S#pqW]ou_ ac� f acU-X�YZU[U]\ S�acS#_j��W�	G\ ^ _j��W f R�a �
n f YZn�W f S©P~Yc��S#pqW0XbacS�WV��Y f _`Xba � n f YQou\qXVS��E�YG¦_`R�^qW�X�W�R�RÝa f _ � P�_j^Zg#W�XVS#_j��Wx� YZS#pqW f ¡
_`R�W0S#pqW£n!ac_ f A���_pE��%b�R¤X�YZ\ � ou^ � S�i1W
_j^Zg#W�XVS#_j��W&YZ^�A �[Y_ ¡ �[[b�R ¤ v�� �

.
O1

.
O2

V3|
.

O1 V3|
.

O2

V3|
.

O1 V3|
.

O2

ψ2ψ1

ψ2ψ1

φ1 φ2

.
O1

.
O 2

V3|
.

O1
.

O2( )

φ

qÉ_j�x\ f W�9u® � � � ��� � ���
� � 	 � � � ���
	 � � � � � �
	 � � � � � � � � ��� � � � �
	 	 �+*<� � � � � � �
� � 	 � � � 	 � ��� � �
�;� � � � ����� � ���
� 	 � �>� �-�
� �+� �
�8� � � � �
�;� � � 	Q�
� 	 � � �/	Q�
	 � ��� � � � � � C )��

� W]^qYb¡8R#pqYb¡�S#p!acS$G@_`R£a � R�YIR�\ f gëW�XVS#_j��Wx�
¨�Y�o Y�R�Y �q¡lW&n f Yb��W�S#p!acS���Y f ac^QPzX�YZ^u§q�x\ f acS#_`YZ^ � � � _ ¡ � bYc� �[ _ ¤ v�� ¡ �[ b ¤ v�� 	G¡
_jS#p � �#� G+�JA � R �E�ÉYZ^qWIXbac^»§q^qo·a�X�YZ^u§q�x\ f acS#_`YZ^ � o � � o _ ¡ � o b Yc� �[y_ ¡ �[[bx�KR�\qX�p6S#p!acS
G�A � o ¤ v�� R � � �&'�WVS]\qR�R�W � W�XVS�ac^QP6X�YZ^u§q�x\ f acS#_`YZ^ � o� Yc� �[e��R�\qX�p·S#p!acS � o� ¤ v�� � � � 	GS#pqW f W¶a � ¡�a�PuR%WE­M_`R#S�R#\qX�p
X�YZ^u§q�x\ f acS#_`YZ^qRb�¤i�W�Xbac\qR�W¶S#pqW f W�R�S f _`XVS#_`YZ^:o YQW�R#^ � S � YxR�W¶X�YZ^ �q_`XVS f W � acS#_`YZ^qR��E�lac^qoÁX�YZ^qR�_`o W f!� ox� � o _ ¡ � o b _j^
�[ _ ¡ �[ b � � ^qW0p!aZR`G§A � o ¤ v�� R 
 � �(¨�pqW0n�YZ_j^dS�_`R
S#pd\qR�S�Y[n f Yb��W0S#p!acS¬W �d\!a � _jSÀP¶pqY � o R¿�
5À^za]X�YZ^qR�S f \qXVS#_`YZ^zYc� � � � _ ¡ � b¬i!aZR�W�o�YZ^�n f YMX�W�ou\ f W&}u� � WVS)f³i�W�S#pqW/S�YZS�a � Y f o W f _j^�¡
p _`X�pzWV��WV^dS�R�a f W

X f WbacS�W�oª� 'KWVSUf �>i�W£S#pqW0_jU�ac��W&Yc� fµ\ ^qo W f G+�&w f �>o WE§q^qW�R¬a[S�YZS�a � Y f o W f YZ^¼WV��WV^QS�R¬Yc� � �>¡
p _`X�p¦_`R�a � _j^qWba f
WE­uS�WV^qR#_`YZ^~Yc� �6�� 	GS#pqW£Xbac\qR�a � _jSÀP f W � acS#_`YZ^~YZ^ � � �E��)¬YZS#_`X�W/S#p!acS�S#pqW¬n!ac_ f A7f _pEKf�bpR�Xbac^¶i�W�\qR�W�o~aZR�a��x\ _`o W¬S�Y
i \ _ � o � � f YZU � _¬ac^qo � b£_j^~n f YQX�W�ou\ f W�}�®

a �zOQS�a f S�¡
_jS#p � �	I K _ ¡ I Kb ac^qoz��YIYb��W f WV��WV^QS�R�Yc� � _pE � b£¡
_jS#pz_j^qo WE­uW�R��J_pEJ��b0YZi�WVPQ_j^ �,f _ EKfSb 	 f W�R#nK�!�E�

i � 1¬R � YZ^ �¶aZR`kp� � _`R¬a � YMXba � WV��WV^QS/Yc� � _ 	G_º� Wx��o YMW�R#^ � S¬X�Y f#f W�R�n1YZ^qo¼S�Y�aIR#p!a f W�ozS#_ � W��E�!i \ _ � o¼_jS�R�_jU�ac��W&_j^
� ac^qo~_j^qX f WbaZR�W[� _ idP�tx�

X���¨�pqWV^¼o Y%S#pqW&R�acUIW/��Y f � bx�
ç�ç ðSR�T�U�VXW



}c� � 	 � � � ��� 	 �

o �  (��WV^dS�RIka� � E ka� � Yc� � _�ac^qo � bza f W�^qYb¡ R�p!a f W�o+WV��WV^dS�Rb�
aZR�R�YMXV_ acS�W�o+S�Y�S#pqWzRÝacUIW~S#_ � W%w
R�Y�i \ _ � o:S#pqW
X�Y f#f W�R#n�YZ^qou_j^ �In f YQou\qXVS¬WV��WV^dS)k]Yc� � �!ac^qo~_j^qX f WbaZR�W&i1YZS#p~_j^qo WE­ W�R
idP»tx�3¨�pqWV^¼��Y%i!aZX ¥ S�Y%i �E�

'�WVS¶\qR�^qYb¡4X�YZ^qR#_`o W f X�YZ^u§q�x\ f acS#_`YZ^qR � o� ��¨�pqW f W¦WE­u_`R#S�R�a»S�YZS�a � Y f o W f _j^ �cf o� Yc�]WV��WV^dS�R�Yc� � o� ¡
p _`X�p
X�YZ_j^qXV_`o W�R�¡
_jS#pWf �¬YZ^ � ��	Gi�W�Xbac\qR�W�S#pqW f W�R#S f _`XVS#_`YZ^Ao YMW�R#^ � S � YxR�W¶S f ac^qR#_jS#_j��W¼Xbac\qR�a � _jS©P f W � acS#_`YZ^qR��E� 'KWVS[\qR
i \ _ � o � o,� � o _ ¡ � o b ��¡
_jS#p	A7f�o_ EKf�ob R0aZR�a��x\ _`o Wx��¨�pqWIR�S f \qXVS#\ f a � aZR�R�\ U[n S#_`YZ^·_j^qou_`XbacS�W�R�S#p!acS]WV��W f P6WV��WV^dS
Yc� � o� � � �¤_`R£^qW�X�W�R�R�a f _ � P»a � YQXba � WV��WV^dSb�IOMY~a �j� WV��WV^dS]R�PQ^qX�p f YZ^ _j¢¿acS#_`YZ^qR&_j^�S#pqW[X�YZ^qR#S f \qXVS#_`YZ^6Yc� � o a f W%ou\qW
S�YzWV��WV^QS�R�R�p!a f W�o»idP � _%ac^qo � bx��¨�pqW f WE�±Y f W�S#pqWIX�YZ^qR#S f \qXVS#_`YZ^«Xbac^ ^qYZS�i � YQX ¥ i1WE��Y f W�a �j� WV��WV^QS�R�Yc� � o _ ac^qo
� o b p!a���W���YZ\ ^qoÁa¼X�Y f#f W�R#n1YZ^qou_j^ �»WV��WV^QS�_j^ � o �¦OQ_j^qX�W �§�JA � o Ry� � o� �>YZ^qW�p!aZR ���HA � o ¤ v � RB� � �#��¡
p _`X�p½n f Yb��W�R
G�A � o ¤ v�� R�� � �

� W%p!ab��W%n f Yb��W�o»S#p!acS0UIY f n p _`R�U G6_`R&a�i _ g#W�XVS#_j��W%U�acn n _j^ �q��¨�Y�n f Yb��W%S#p!acS G·_`R&aZXVS#\!a �j� P�ac^�_`R�YZUIY f �
n p _`R#Uz��_jS f WVU�ac_j^qR�S�Y~n f Yb��W�S#p!acS&_jS�n f W�R�W f ��W�R�a �j� WE­uS f azX�YZ^ �q_`XVS%ac^qo6WE­uS f azXbac\qR�a � _jSÀP f W � acS#_`YZ^qR¿��¡
p _`X�p·_`R
R#S f ac_j�xpQSë�±Y f ¡�a f o¼iQP~o WE§q^ _jS#_`YZ^¦Yc�>S#pqW£n f YQou\qXVS 	 � WE�±S�S�Y%S#pqW f WbaZo W f �E� 


5¾R�Y � acS#_j^ �[S#pqW¬§ f R#S�n!a f S�Yc��S#pqW/n f YMYc�ë�u¡
p _`X�pzo YQW�R�^ � SlU�a ¥ W£\qR�W/Yc�ÉS#pqW£R#S f \qXVS#\ f a � aZR�R#\ U[n S#_`YZ^K� YZ^qW£��WVS�R
� Ç � Ç 1 1G� � Ä 2�� � � �[Y_pE �[[b � � � ����� � � � ? ¤ v � EJ? ¤ v � 	 � � � � � �
�8� � � � C ) � C � � �
��= 	Q�
	 � ��� � � � � � � � � � �

A �[Y_ ¡ �[[b�R ¤ v�� 
 �[ _ ¤ v�� ¡ �[ b ¤ v�� 	ëtb� �

� iqR�W f ��W¬a � R�Y£S#p!acSb���x_j��WV^�a/n!ac_ f �[y_pE �[[b
Yc��GI1/� e Rb��X�YZ^qou_jS#_`YZ^qR�S�Y£��WVS�W �d\!a � _jSÀP[Xbac^[i1W�¡lWba ¥ WV^qW�o0®(W �d\!a � _jSÀP
pqY � o R/aZR���a f aZR C )£Xbacn S#\ f W�R¬a �j� WV��WV^QS�R�Yc� �[y_¬ac^qo��[ b£S#p!acS�U]\qR#S¬R#PQ^qX�p f YZ^ _j¢bWx� _º� Wx�>��Y f aYC )£R�acS#_`Rë�±PM_j^ �

�+n[��G �_ ��G �b E � 	 k _ ���[ _ E=- _ A�k _ R,�	nAY f 	�k b �	�[ b E=- b A�k b R���n � � C z ��C ) ��W�
; $ ÃQÇ � Ã � ��� � � ?��_ EJ? �b � � 	 � � � 	 � ��� � �
� �/��� ? ��� C%_aEJCVb 	 � � � � � �
� �)���X��� �I� � � � � � � � � � �
� � �>� �3� ��� � � �^=�� � �
� � 	�� ��� ��	 �
�<��� ��� � � � � �
� � � � � �[ _ E �[ b � � � ����� � � � ?��_ EJ?��b 	 � � � � � � � � �

�+C ) �}C _ ��C b E �� v�� A��[ _ �¡ �[ b R � �� v�� A �[ _ R �¡ �� v�� A �[ b R 	ëtV���

,&� ÇªÇ>7 < )¬YZS#_`X�W�§ f R#S�S#p!acS 	ëtV���3\qR�W�R �¡ �É¨�pqW£R�acUIW£W �Q\!a � _jS©P�¡
_jS#p ¡ _j^qR#S�WbaZo�Yc� �¡ o YMW�R#^ � SlpqY � o�_j^���WV^qW f a � �
R#_j^qX�W&S#pqW ' �0O�S�W f U _`R
^qW�X�W�R�R�a f _ � P�S f _jU[UIW�o~¡
pqW f WbaZR�S#pqW m �0O�S�W f U U�a�P�^qYZS�i�W£S f _jU[UIW�oª�

¨�pqW&n f YQYc� f W � _`W�R�YZ^~n f YZn�YxR#_jS#_`YZ^¼�q�(�lP¶S f _jU[U[_j^ ��i�YZS#pzR#_`o W�R�Yc� 	ëtb} �E�qYZ^qW0��WVS�R

"��9��� � A��[y_ ¡ �[[b�R ¤ v � �@� "��9��� A��[ _ ¤ v � ¡ �[ b ¤ v � R� "��9��� � "��9����A �[ _ ¤ v�� R ¡ "��:����A �[ b ¤ v�� R �
� "��9��� � �� v � A �[Y_>R ¡ �� v � A �[[b�R �� �� v�� A �[y_aR �¡ �� v�� A �[[b�R 	ëtbs �

¡
pqW f W[S#pqW[R�W�X�YZ^qo»W �d\!a � _jSÀP@\qR�W�R£n f YZn1YxR#_jS#_`YZ^Á�u�-5À^�S#pqW%n f YQYc�
Yc� � WVU[U�a¼vu�ª¡¤W%p!ab��W�a �jf WbaZouP»R#pqYb¡
^»S#p!acS
"��9����A �[ ¤ v�� RS��"��9��� � "��9����A �[ R ¤ v�� �>�±Y f ac^QP�GI1/� e �[�� 1¬n n � PQ_j^ �~S#p _`R£n f YZn�W f S©P@S�Y¶S#pqW ' �£O¼S�W f U aci�Yb��W
PM_`W � o R

"��:����� A �[y_ ¡ �[ b�R ¤ v�� � � "��:����� "��9��� A �[y_ ¡ �[ bpR ¤ v�� �� "��:����� A �[ _ �¡ �[ b R ¤ v�� �� �� v�� A �[y_ �¡ �[ b�R
¡
p _`X�p¼n f Yb��W�R�S#pqW0S#pqW�Y f WVUz� 


� Ç � Ç 1 1G� � Ä  ��� � � 	 � � � � �
�8� � � � �
� �/� � � �
	��
�F���
	>=�� � �º�G�b� * � � � � ��� �
��=)���X��� � � � � �
� �
� ? �8�
	 �
� C ) � �
� �
���
�

�� v � A �[y_ �¡ �[[b�R 
 �� v � A �[Y_ R �¡ �� v � A��[ b�R 	ëtbw �
$Gè�ç%$Gí



���������
	 ��� �
� � �
�������������
��� � ����� }xs

	��D
 ��"�2N',��/�(U$-"V�	8N'���/+�)��"V*,��"V* ��()����� �95�/`8x��2 �������������
'KWVSl\qRlX�YZUIW�i!aZX ¥ S�Y&S#pqW¬n f YZi � WVU YZ\ S � _j^qW�o¶_j^�S#pqW�_j^QS f YQou\qXVS#_`YZ^~Yc��R�W�XVS#_`YZ^�su� G/_j��WV^�?r�	?�_+��cacac��H? � �dYZ^qW
p!aZR 	GS#pqW�Y f WVU tl_j^��jt�� �� " �� " �

� ¡ cacac ¡  " �� �	� v � A  " R ¡ cacac ¡ � v � A  " RE�Z¡
pqW f W � v�¥ A  " R�
  " �¥ f WVn f W�R�WV^dS�Rf \ ^qR¬Yc�L? �� S#p!acS f WVU�ac_j^zn�YxR�R#_ji � W0YZ^qX�W£S#p _`R¬X�YZU[n1YZ^qWV^QS�_`R�X�YZ^ ^qW�XVS�W�ozS�YIa �j� YZS#pqW f R¿�3{¦Y f W&��WV^qW f a �j� P��u�±Y f [
a�� e Yc��?+o WE§q^qW�o~aZR [4� [y_ ¡ cacac ¡ [ � �Q¡
pqW f WU[e�K_`R�a�� e Yc��? �� �MYZ^qW�p!aZR [��	� v � A][ R ¡ cacac ¡ � v � A][ RE�1¬^qo � v�¥ A][ R 
>[[� f WVn f W�R�WV^QS�R f \ ^qR0Yc�lS#pqW[R#n1W�XV_°§!XbacS#_`YZ^a[[�¤S#p!acS]a f W[X�YZU[n!acS#_ji � WI¡
_jS#p f \ ^qR0R#n1W�XV_°§!W�o�iQP
S#pqW[YZS#pqW f X�YZU[n�YZ^qWV^dS�Rb�%¨�pqW f WE��Y f Wx�K_jS£_`R0Yc�¤� f WbacS0n f aZXVS#_`Xba � _j^dS�W f W�R#S0S�Y~o WVS�W f U[_j^qW[S#pqW�R�W�U[_j^ _jU�a � ��aZXVS�Y f R
� v�¥ A][ RIou_ f W�XVS � P:� f YZU�S#pqW5[ � �
¡
_jS#pqYZ\ S~X�YZU[n \ S#_j^ � [ _jS�R�W � �#�
¡
p _`X�p²Xbac^³i�W¦a·pd\ ��W�YZiugëW�XVSb� � W¦p!a���W
R#pqY¿¡
^·_j^ �jt���S#p!acS]S#p _`R�¡laZR]n1YxR�R�_ji � W[\ ^qo W f SÀ¡¤Y@X�YZ^qou_jS#_`YZ^qRK®�S#pqW%§ f R#S�YZ^qW�X�YZ^qX�W f ^qR]S#pqW�R#S f \qXVS#\ f W�Yc�x?¬�
ac^qo»S#pqW[R�W�X�YZ^qo»YZ^qW f W �d\ _ f W�R]S#p!acS0n f YcgëW�XVS�Y f R�� i�W%^qYZS0U[_`R � WbaZou_j^ �q�/5©^»S#p _`R]R�W�XVS#_`YZ^K�ª¡¤W�o f YZn»S#pqW��d\ _jS�W
f W�R#S f _`XVS#_j��W@X�YZ^qou_jS#_`YZ^²YZ^An f Ycg#W�XVS�Y f Rb��idPAUIYb�M_j^ �«S�Y·S#pqW � a f ��W f XbacS�WV��Y f P:Yc� 1¬� e Rb�²�l\ S�i1WE��Y f Wx� � WVS�\qR
W�R#S�aci � _`R�p¼X�YZ^ ^qW�XVS#_`YZ^qR�i�WVS©¡lW�WV^ � v�¥ ac^qo��� v�¥ �
M Ã � �·� O � � � [ � � �I� ���
�8���
	 � � 	 �
�8��� � � � � 	 ��� � � � � � ? �#�
�8� � ��
 � � �[[��� �� v�¥ A][ R���A]\eE_^�E^l	E=-�E �6�E��R}R �
� � � � [[�V� "��9��� A]\FE_^�E^l�E=-1EK6 E=RTRN�	� v�¥ A][ R��
,&� ÇªÇ>7 < �lP@o WE§q^ _jS#_`YZ^·Yc� �� v9¥ � �[e��_`R0YZi S�ac_j^qW�o6iQP f W�R#S f _`XVS#_j^ � [ S�Y�^qYQo W�R � aci�W � W�o»idP�? �� ��ac^qo�S f _jU[U[_j^ �
S#pqW f W�R#\ � Sb� 5©^«S#pqW f W�R#S f _`XVS#_`YZ^K�3S#pqW �!Y¿¡ f W � acS#_`YZ^jl Yc�)[ _`R f W�ou\qX�W�oÁS�Y f W � acS#_`YZ^qR%X�YZU[_j^ �@� f YZU¹S#_ � W�R�Yc�
? �� �>i \ S[a �j� Xbac\qR�a � _jSÀP«ac^qoÁX�YZ^ �q_`XVS f W � acS#_`YZ^qR�S#p!acS%¡¤W f W�n f W�R�WV^QS�_j^V[ a f W�n f W�R�W f ��W�oª�(\ ^qo W f S#pqW��±Y f U Yc�
�ÀWE­uS f a�  f W � acS#_`YZ^qR¿�3�lP�X�YZ^dS f aZR�Sb� � v�¥ o YMW�R�S#pqW0R�acUIW f W�R#S f _`XVS#_`YZ^K�ui \ S�YZ^ � P¶n f W�R�W f ��W�R�Xbac\qR�a � _jSÀP�ac^qo~X�YZ^ �q_`XVS
f W � acS#_`YZ^qR
ou\qW/S�Y�S#_ � W�R�Yc�V?��� �(OMY�� v�¥ A][ R3_`R�YZi S�ac_j^qW�o~aZRlS#pqW/\ ^ _`YZ^�Yc�ÉX�YZ^u§q�x\ f acS#_`YZ^qR�Yc��A]\FE_^TE^l	E=-1EK6 E=R�RE�
1/R¬a%X�YZ^qR�W �Q\qWV^qX�Wx� � v�¥ A][ R
ac^qoO"��9��� A]\FE_^�E^l	E=-�EK6 E=R�R�p!ab��W&S#pqW&R�acUIW]X�YZ^u§q�x\ f acS#_`YZ^qRb��OQ_j^qX�W&S#pqW � acS#S�W f
p!aZR¬^qY�WE­uS f aIX�YZ^ �q_`XVS f W � acS#_`YZ^K��^qY f WE­MS f a�Xbac\qR�a � _jS©P f W � acS#_`YZ^K��"��9��� A]\FE_^TE^l	E=-�EK6 E=R�R�_`R/ac^@Y f ou_j^!a f Pz� e �
ac^qo~_`R�S#pd\qR�_`R�YZUIY f n p _`X0S�Y�� v9¥ A][ RE� 


1/R�a0X�YZ^qR�W �d\qWV^qX�W¬Yc�1S#p _`R � WVU[U�au�dS#pqW
U[_j^ _jU�a � ��aZXVS�Y f R � v�¥ A  #"`R 	 f W�R#nK� � v�¥ A][ R �Én f YZn�YxR�W�o[_j^ �jt��1Xbac^Ii1W
o W f _j��W�oz� f YZU S#pqW �� v�¥ A  "`R 	 f W�R#nK� �� v�¥ A][ R �E�3¨�pqW � acS#S�W f X�YZ^dS�ac_j^�a f _`X�pqW f _j^u��Y f U�acS#_`YZ^K�!R#_j^qX�W£S#pqWVP¶n f W�R�W f ��W
Xbac\qR�a � _jSÀP¼ac^qo¼X�YZ^ �q_`XVS f W � acS#_`YZ^qR¬ou\qW]S�Y[S#pqW&YZS#pqW f X�YZU[n�YZ^qWV^dS�R£Yc��?¬��R�Y%¡¤W�X�YZ^qX�WV^dS f acS�W%YZ^zS#pqWVUz� )¬YZS#_`X�W
pqY¿¡¤WV��W f S#p!acS�S#pqW/��aZXVS�Y f _j¢¿acS#_`YZ^ f W�R#\ � S�YZ^� #"¼_`R � YxR#S
¡
pqWV^ f WVn � aZXV_j^ � �¸idP ��«®

 #" 
 �� v � A  #"`R �¡ cacac �¡ �� v � A  "`R 	ët¿���

¨�p _`R&Xbac^»i�W�n f Yb��W�o»iQP@X�pqW�X ¥ _j^ �zS#p!acS&WV��W f P�X�YZ^u§q�x\ f acS#_`YZ^·Yc�  #"·Xbac^»i1W f W�X�YZ^qR#S f \qXVS�W�o·_j^�S#pqW%n f YQou\qXVSb�
ac^qo�X�YZ^qX � \qou_j^ �%¡
_jS#p � WVU[U�a&�q�(�l\ S�W �d\!a � _jSÀP�o YMW�R#^ � S�pqY � o¶_j^¶��WV^qW f a � ®>S#pqW f W¬U�abP f WVU�ac_j^~WE­MS f a�Xbac\qR�a � _jSÀP
f W � acS#_`YZ^qR�_j^zS#pqW m �0O�S�W f Uz�u��Y f WE­ acU[n � W 	±R�W�W0R�W�XVS#_`YZ^@�M�jt��E�

'�WVS�\qR
^qYb¡��dacS#pqW f n f YZn�W f S#_`W�R�Yc� ��¸ac^qo �¡ �

,&� Ç & Ç ��� ��� Ç � 0 � � � ? � � � � � � � �^=�� � ��� � * � � � C ��� 	��
	 � ��� � � � � � �#�
�8� � � �8�
� � �>= �[ �
� � �
� �I� �>� � ��� 	 �
�8��� � � �
�8	���� � � �3���I� � ��� 	 � � � 	 � ��� � �
� � � ?£�

� �[�E 	�C o � CFE �[4� �� v�� A �[�R 	ëtbv �
�SC o EJC o o � CFE �� v�� 	 �� v�� � ���� v�� � v�� � 	ët�9 �

� �[TE �[ �¡ I
� �[ �
� �

I
� �� � A

I
R 	�}x� �

� �
	 �z� � � �
	 ���
�8� � = � � � � �[ o E �[ o o � � � � � ��� � ? ¤ v�� �
�8� ? ¤ v�� � 	 � � � � ��� � 	 � � = � �
�8� ��� ��� ��� � � � � � ��* � �>=�� � ��� �
���
� � � �^=+� � � � � 	�� ��� ��	 �
�%���X��� � � � � �
� � � � � �

��� �}C o ��C o o E ���� A��[ o �¡ �[ o o R��������A �[ o R �¡ �����A��[ o o R 	�}ut��

,&� ÇªÇ>7 < 	ëtbv �(WE­Mn f W�R�R�W�R(S#p!acS �[�_`R¤ac^+1¬� e Yc�1? ¤ v�� ��Y f R�YZUIWxC o ®�S#pqW
U[_j^ _jU�a � C o _`R3o WVS�W f U[_j^qW�o�idP � aci�W � R3Yc�
��� ��A �[ RE� 	ët�9 ��X�YZUIW�Rl� f YZU � WVU[U�a�vu� 	�}x� �lWE­Mn f W�R�R�W�R�S#pqW0o WE§q^ _jS#_`YZ^¼Yc�

I
ac^qo�n f YZn�W f S©P 	�v �E� 	�}ut�� f WVn p f aZR�W�R

S#pqW�Y f WVU tx� 


ç�ç ðSR�T�U�VXW



}xw � 	 � � � ��� 	 �

¨�pqW�R�W��±YZ\ f n f YZn�W f S#_`W�R%��Y f U S#pqW~X�Y f WzYc�£ac^Aa�­u_`YZU�acS#_`X�� f acUIWV¡¤Y f#¥ S#p!acS�a �j� Y¿¡�RIS#pqW~o WV��W � YZn UIWV^dS¶Yc�
UIYMou\ � a f a � ��Y f _jS#p UIR�S�Y%o WVS�W f U[_j^qW0S#pqW �� v9¥ A  #"`RE�3¨�p _`Rl� f acUIWV¡¤Y f#¥ ¡laZR�R#S#\qou_`W�o¶_j^ �ö}x� �Kac^qozacn n � _`W�o�S�Y[YZ\ f
n f YZi � WVU-_j^ �jt��©��R�W�XVS#_`YZ^@su�ö�u�!\ ^qo W f S#pqW�aZR�R#\ U[n S#_`YZ^¦Yc�(^qYZ^ �ºU[_`R � WbaZou_j^ �¶n f YcgëW�XVS#_`YZ^qR¿� � W0i f _`W��qP f W�Xba �j� S#pqW
U�ac_j^~��WbacS#\ f W�R�Yc�>S#p _`R
n f YMX�W�ou\ f Wx�

1/R]a�§ f R#S&R#S�WVnK�K¡¤W�aZR�R�YQXV_ acS�WIa � �
�;� � ��� � �
�'�
	���� � S�Yza�R�PMR#S�WVU ? � ? �_ ��cacac��H? �� �ª¡
pqW f WIX�YZU[n�YZ^qWV^dS�R
? �� � ? ¤ v�¥ R�acS#_`Rë�±P�S#pqW�R�S f \qXVS#\ f a � aZR�R#\ U[n S#_`YZ^K�¬¨�p _`R¬� f acn p���� ��� p!aZRU���9Egt!Eacacac�EH�L�[aZR¬��W f S#_`X�W�Rb�ªac^qo{AD�gE��6R
_`R]ac^6W�ou��W%_°¯.C�����C+�ª�� �u�ªS#p!acS&_`R£_°�
X�YZU[n�YZ^qWV^dS�R ? �� EJ? �� R#p!a f W%�xa f _ aci � W�Rb�KY f _j^QS�W f aZXVS 	 f W�Xba �j� S#p!acS0S#pqW f W
_`R�^qY6_j^QS�W f aZXVS#_`YZ^³YZ\ S�R�_`o W¼R#p!a f W�oA�Za f _ aci � W�Rb��iQP+S#pqW@O�1 �E� 1 � � � � ��� � � �
� � �
� �
	 ��� � ����_`R�o W f _j��W�oA� f YZU
� � ��� idP f W�XV\ f R#_j��W � P f WVUIY¿�Q_j^ � f W�ou\ ^qoqac^dS%W�ou��W�Rb��¡
pqW f W�W�ou��W�AD�HE��!R0_`R f W�ou\ ^qoqac^dS�_°¯+S#pqW f W�WE­u_`R#S�R]a�n!acS#p
�HE	�&_�EacacacVE	��
�E��¶R#\qX�p¼S#p!acS�CV����C+� � C
�	����Y f � ���%���¬�ª�º� �b��_°�ÉS#pqW]_j^dS�W f aZXVS#_`YZ^@i1WVSÀ¡¤W�WV^�?��� ac^qo0?��� _`R¬a � R�Y
Xbacn S#\ f W�o�idP�ac^qYZS#pqW f n!acS#pK�(¨�pqW f W���WV^qW f a �j� PIWE­u_`R#S�R�WV��W f a � X�YZU[U]\ ^ _`XbacS#_`YZ^�� f acn pqR3��Y f a&�x_j��WV^�R#PuR#S�WVUz�xi \ S
_°�¤YZ^qW%Yc��S#pqWVU _`R0a�S f W�Wx��S#pqWV^6a �j� Yc�¤S#pqWVU a f W�S f W�W�Rb� � W�R�abP¼S#p!acSe?²_`R0a � 	 ��� :�� � ��� � �)�^=�� � ���[�1Y f S#p!acSe?
� � 	 � � �
�'�+� 	 ���V�

q!Y f a�S f W�W �©R#p!acn�W�ozR#PuR#S�WVUz� n f Ycg#W�XVS#_`YZ^qR �� v�¥ A  "`R
Xbac^zi1W0o WVS�W f U[_j^qW�o¼idPza�UIW�R�R�ac��W&n!aZR�R#_j^ ��a � ��Y f _jS#p U
	±{ e 1 ��i!aZR�W�o¼YZ^�aIX�YZU[U]\ ^ _`XbacS#_`YZ^»� f acn p�����Yc�%?¬�  ¤aZX�p»W�ou��W�AD�HE��!R¬Yc�����¬Xba f#f _`W�R£aIUIW�R�R�ac��W ��m� � �&� f YZUX�YZU[n�YZ^qWV^dS#?��� S�Y]X�YZU[n�YZ^qWV^dS�?��� �Qac^qo¶a0UIW�R�R�ac��W �� � � � _j^IS#pqW f WV��W f R�W/ou_ f W�XVS#_`YZ^K�({¦W�R�RÝac��W�R¤a f W f W�XV\ f R�_j��W � P
\ n�oqacS�W�o~\ ^dS#_ � X�YZ^d��W f ��WV^qX�W(®

,&� Ç � Ã È

�� Ã 2

tx� 5©^ _jS#_ a � _j¢¿acS#_`YZ^

���� � � �
I
E ��AD�HE��6Rx��� � 	�}x} �

}u� 6�^QS#_ � R#S�aci _ � _jSÀP�Yc�>UIW�R�R�ac��W�R¿� R�W � W�XVS¬ac^zW�ou��WTAD�HE��!R�ac^qo¼acn n � P�S#pqW£\ n�oqacS�W f \ � W

�� � � � k � �� v�¥ � v�� �  " �¥ �¡ A �¡ � ����� ��� � � ��!� � � R � 	�}x� �

�u��¨�W f U[_j^!acS#_`YZ^

�[ o� �  "��¥ �¡ A �¡ � �"�#� ��� ��!� � � R^E �e�j�,�j� 	�}c���

5À^ 	�}x�u�
}c���E�N� AD��RIo WV^qYZS�W�R�^qWV_j�xpQi1Y f R¶Yc�e�]_j^�� � �<¨�pqW~UIW�R�R�ac��W ���� � �¼_`R[n f YZ� f W�R�R#_j��W � P f WE§q^qW�oA\ ^dS#_ � _jS
p!aZR£X�Y �j� W�XVS�W�o»a �j� _j^u��Y f U�acS#_`YZ^@� f YZU4R#PuR#S�WVUIR � PQ_j^ �¶_j^¦S#pqW�R#\ i S f W�W � YQXbacS�W�o@i�WVP�YZ^qo��l� f YZU S#pqW�R#S�ac^qoun�YZ_j^dS
Yc���q� e3f YQX�W�ou\ f W���_`R%�ÀX�p!aZYZS#_`Xx�  »_j^AS#pqWzR�WV^qR�WzS#p!acS�S#pqW¼WE­ aZXVS¶Y f o W f _j^ �ÁYc�0\ n�oqacS�W�R�_`R � WE�GSI\ ^qR�n1W�XV_°§!W�oª�
)/WV��W f S#pqW � W�R�Rb�l_jSIp!aZR[i�W�WV^:n f Y¿��W�o:_j^ �ö}x����S#p!acSIS#p _`R�n f YQX�W�ou\ f W¼X�YZ^d��W f ��W�R�_j^<a@§q^ _jS�W~^Q\ U]i�W f Yc�£\qR�WE�G\ �
\ n�oqacS�W�R 	¾���G�b�/\ n�oqacS�W�R£S#p!acS£WE¯�W�XVS#_j��W � P@X�p!ac^ ��W%S#pqW�UIW�R�R�ac��W��E�ªac^qo@S#p!acS¬S#pqW �[Bo� YZi S�ac_j^qW�o»acS0X�YZ^d��W f ��WV^qX�W
X�Y f#f W�R#n�YZ^qo¦S�Y�S#pqW�o W�R#_ f W�o �� v�¥ A  "1RE��¨�pqW�R�acUIW�a � ��Y f _jS#p UIR0Xbac^¦i1W]\qR�W�o¼S�Y�X�YZU[n \ S�W�S#pqW��� v9¥ A �[ RE�!¡
pqW f W
�[ _`R�a[n f YQou\qXVSBG 1¬� e Yc��?¦® �[�� �[ _ ¡ cacac ¡ �[ � � 5À^~S#p!acS�XbaZR�Wx�uS�W f UIR  " �¥ U�\qR#S�i�W f WVn � aZX�W�ozidP �[ � �

�¶Ã �·� ����< e(f YMX�W�ou\ f W��~YZn�W f acS�W�R&YZ^ 1/� e RK®&a¶S f _jU[U[_j^ �¼_`R£n�W f �±Y f UIW�o«acS&WbaZX�p·R#S�WVnK��_j^»n f YcgëW�XVS#_`YZ^qR���
ac^qoÁ_j^½n f YQou\qXVS�R �¡ �»¨�p _`R%Yc¯ªW f R�S#pqW�aZou�xac^dS�ac��W�S�Y¦U[_j^ _jU[_j¢bW�S#pqW�R#_j¢bW¶Yc�¬YZiugëW�XVS�R¿��acS�S#pqW�WE­un1WV^qR�W�Yc�/a
pqWbab�Q_`W f X�YZU[n \ S�acS#_`YZ^ � Y�aZo�ou\qW%S�Y¶^d\ UIW f YZ\qR&S f _jU[U[_j^ ��Rb� m W � PQ_j^ �~YZ^»X�Y f Y �j� a f P�}u�1S#pqW%S f aZo W �©Yc¯Ái1WVSÀ¡¤W�WV^
UIWVUIY f P�R#_j¢bW[ac^qo»X�YZU[n \ S�acS#_`YZ^6S#_jUIW[Xbac^»i�W�n�YxR#_jS#_`YZ^qW�o�ou_°¯ªW f WV^dS � P£®£S f _jU[U[_j^ ��R0^qW�W�o�^qYZS£i1W�n�W f �±Y f UIW�o
acS0WbaZX�p»YZn�W f acS#_`YZ^K�ªY f ^qW�W�o@^qYZS£i�W]X�YZU[n � WVS�Wx�&¨�pqWVP¼Xbac^6aZXVS#\!a �j� P¦i1W�o W � a�P�W�o»ac^qo@n � aZX�W�o»acS£ac^QP¦R#S�WVn�Yc�
S#pqW0n f YMX�W�ou\ f Wx�

$Gè�ç%$Gí



���������
	 ��� �
� � �
�������������
��� � ����� }��

� ��� $����¤����'(���É' ��� �s� 5+�µ����� ����������$&�1���0�ë�Q.

'KWVS [y_(i1W�a/R#S�ac^qoqa f oIi f ac^qX�p _j^ �]n f YMX�W�R�R(Yc��R�YZUIW f W�R#S f _`XVS#_`YZ^�Yc�`?¬�xR�abPB? ¤ v � �dac^qo � WVS%CVb � C£�xS#pqW���Y �j� Yb¡
_j^ �� � 	Q�
� � � � 	 � �W= � 	 ��� � 	 �W= pqY � o R�¡
_jS#pzS#pqW£n f Ycg#W�XVS#_`YZ^¦o WE§q^qW�o~_j^#�jt��d®
[Y_ ¡ � v � A][y_>R � [y_ 	�}xs �

¡
p _`X�p~UIWbac^qR
S#p!acS
X�YZU[n1YxR#_j^ �Iac^~� e ¡
_jS#p¶�©n!a f S
Yc��_jS�R�W � �# �o YMW�R#^ � S
X�p!ac^ ��W0S#p _`R�� e � ¨�p _`R
R#S f YZ^ �%n f YZn1W f SÀP
p!aZR/ac^~_jU[n1Y f S�ac^QS f Y � W0_j^~S#pqW&X�YZ^Q��W f ��WV^qX�W�Yc�>UIYMou\ � a f a � ��Y f _jS#p UIRb� ��Y f R#PuR#S�WVUIR�^qYZS � _j�M_j^ ��YZ^¼a�S f W�W �ö}x���©�
6¬^u�±Y f S#\ ^!acS�W � P��!_jS
_`R�YZ^ � P�n!a f S � P�n f W�R�W f ��W�oz_j^~S#pqW&XbaZR�W0Yc� 1/� e Rb�

� ��
 �%'�3 � ��*
	V"L��'%�)��	%���p��"&%
� $ 
����
,&� Ç & Ç ��� ��� Ç � =�� � � �[Y_ � � � � ����� ��� ? ¤ v � �S�
�8�+� � � CLb � C � � � � �

�[Y_ ¡ �� v � A �[y_>R�� �[y_ 	�}xw �

¨�pqW0S�W f U �ÀR#\ i �º_j^d��Y � \ S#_j�M_jS©PQ  f WE�±W f R�S�Y[S#pqW0n f WE§ ­ f W � acS#_`YZ^ f WVn � aZXV_j^ ��W �Q\!a � _jS©P~_j^#	�}xw �E�
,&� ÇªÇ>7 <~� W�§ f R#S/R�pqYb¡8S#p!acS �[ _ _`R¬_`R�YZUIY f n p _`X%S�Y¶a�n f WE§ ­¦Yc�
�[ _ ¡ �[ _ ¤ v � �.'KWVS�� _ E�� b i1W�S#pqW�UIY f n p _`R#UIR
f W � acS#_j^ � �[Y_ ¡ �[ _ ¤ v � S�Y]�ºaZXVS�Y f R �[Y_
ac^qo �[ _ ¤ v � f W�R#nK�3klYZ^qR#_`o W f WV��WV^dS�R k£Yc� �[Y_ ¡ �[ _ ¤ v � R�\qX�p�S#p!acS ��_�A�k:R��Wk9_
ac^qo �%b)A�k�R��Wk _ ¤ v � ¡
pqW f W)k _ ¤ v � _`R�S#pqW�_jU�ac��W¬Yc��WV��WV^QS k�_¤_j^¶S#pqW f W�R#S f _`XVS#_`YZ^ �[ _ ¤ v � �d_°�KS#p _`R¤_jU�ac��W/WE­M_`R#S�R¿��¨�pqW
f W�R#S f _`XVS#_`YZ^�Yc� �[y_ ¡ �[ _ ¤ v � S�YIR#\qX�p¦WV��WV^dS�R$k 	�ac^qozS#pqW f W � acS�W�ozn f W ��ac^qo¼n1YxR�S��©X�YZ^qou_jS#_`YZ^qR��l��Y f UIR¬aIn f WE§ ­��[
Yc� �[y_ ¡ �[ _ ¤ v � �qac^qo��N_�k �[�l �[y_�_`R�ac^z_`R�YZUIY f n p _`R#Uz�

)/Yb¡&� � WVS/\qR£X�YZ^qR#_`o W f �[ _ ¡ �� v � A �[ _ RE��¡
_jS#p�S#pqW[aZR�R�YMXV_ acS�W�o@UIY f n p _`R#UIRUG _ E G b S�Y���aZXVS�Y f R �[ _ E �� v � A �[ _ Rf W�R#nK�%¨�pqW f W[WE­u_`R#S�R&a¶Xbac^qYZ^ _`Xba � UIY f n p _`R#U � ob k �[ _ ¤ v � l �� v � A �[Y_ RE�ªR�Y�S#pqW GI1/� e �[y_ ¡ �[ _ ¤ v � _`R f W � acS�W�oS�Y��[ _ ac^qo �� v � A �[ _ R¬idP@S#pqW�n!ac_ f Yc�¤UIY f n p _`R�UIRTA�� _ E��,ob 	 � b RE� �/WV^qX�Wx�ªidP@S#pqW�\ ^ _j��W f R�a � n f YZn�W f S©P�Yc�lS#pqW
n f YMou\qXVSb��S#pqW f W�WE­u_`R#S�RIG�k �[y_ ¡ �[ _ ¤ v � l �[Y_ ¡ �� v � A �[Y_>R[S#p!acS¶U�a ¥ W�R�S#pqW@ou_ ac� f acU*X�YZU[U�\ S�acS#_j��Wx�����G�b�
� _ �WG _ 	 G�ac^qo��Nob 	 � b �WG b 	 GÉ� 1¬R¬a%X�YZ^qR�W �d\qWV^qX�Wx��G§A �[TR¤_`R
_`R�YZUIY f n p _`X&S�Y �[ _ S#p f YZ\ �xp'G _ � 


)/YZS#_`X�W[S#p!acS �[Y_0_`R0��WV^qW f a �j� P6a � � 	 � ��� n f WE§ ­6Yc���[y_ ¡ �� v � A��[y_>RE��Y f WV��WV^«Yc���[Y_ ¡ �[y_¿�/1¬^qo�S#p _`R0_`R0^qYZS
a�U�acS#S�W f Yc��S f _jU[U[_j^ �q��aZR/_ �j� \qR#S f acS�W�o�_j^¦§q�q�>tb��®¬ac^'1¬� e �[ _ 	GS�YZnK� � WE�±S���ac^qo@_jS�R/n f Ycg#W�XVS#_`YZ^ �� ��� � � � A �[ _ R
	GS�YZn f _j�xpQS��£a f W f WVn f W�R�WV^dS�W�oª�-5©^�Y f o W f S�Y~a���YZ_`o6X�YZ^u�±\qR#_`YZ^qRb��S#pqW�§q�x\ f W%�x_j��W�R£^!acUIW�R£S�Y~WV��WV^QS�Rb��aZR�R#\ U[_j^ �
S#p!acS¬^!acUIW�R�¡
_jS#pzS#pqW�R�acUIW0_j^qo WE­¦a f W � aci�W � W�oziQP�S#pqW]R�acUIW0S#_ � W�	��b� � �
WV��WV^dS�R$kpb:E kpob E��kpb0i�YZS#p f WVn f W�R�WV^QS¬S#pqW
§ f _j^ ��Yc��n�b �E�
¨�pqW]n f YMou\qXVS �[y_ ¡ �� ��� � � � A �[y_>R
_`R f WVn f W�R�WV^dS�W�o¦i1W � Y¿¡&��¡
pqW f W�WV��WV^dS�R0a f W]_`o WV^dS#_°§!W�o@idP~S#pqWV_ f
_jU�ac��W�_j^�WbaZX�p���aZXVS�Y f �(¨�pqW�n f YQou\qXVS¤_`R3^qYZS�S f _jU[UIW�oª�Qi \ S¤WV��WV^�a��GS�W f S f _jU[U[_j^ �q�Q_jS¤X�YZ^dS�ac_j^qR
a0X�YZ^u§q�x\ f acS#_`YZ^
¡
p _`X�p�p!aZR�^qY&_`R�YZUIY f n p _`X/X�YZ\ ^dS�W f n!a f S�_j^ �[Y_¿��^!acUIW � P[S#pqW
§ f _j^ ��Yc�1n�_3��Y �j� Yb¡¤W�o�idPYn�b
�±Y �j� Y¿¡¤W�o�idP n*) 	GS#p _`X ¥
a f#f Y¿¡�R��E�

� �D
 ��()��� "�(�2���(ª"V*�� $ 
����
'KWVS �[y_pE �[[b£i�W GI1/� e R
Yc��? ¤ v � EJ? ¤ v � f W�R#nK�j� ¡¤W]o WE§q^qW f W � acS#_`YZ^ b

iQP

�[y_
b
�[[b � �[Y_ 
 �[y_ ¡ �[ b 	�}����

¡
p _`X�p¼_jU[n � _`W�R C�_,��C%_L£�CVbZ�����G�b�%CVb � C%_b�(¨�p _`R f W � acS#_`YZ^¦WE­Mn f W�R�R�W�R�S#p!acS��[[b0o YMW�R#^ � S�X�YZ^qR#S f ac_j^zi�WVp!a��M_`Y f R
Yc� �[ _ �>_j^«S#pqW¶R�WV^qR�W�S#p!acS[a �j� X�YZ^u§q�x\ f acS#_`YZ^qR[Yc�¬S#pqW � acS#S�W f a f W¶n f W�R�W f ��W�oª� �¬Y¿¡¤WV��W f ��S#pqW f W�U�abP·WE­u_`R#S�_j^
�[Y_ ¡ �[[b]X�YZ^u§q�x\ f acS#_`YZ^qR¬S#p!acS¬¡¤W f W]^qYZS�n f W�R�WV^dS/_j^ �[Y_�®3¡¤W]R#pqYb¡�i1W � Y¿¡ S#p!acS�S#pqWVPza f W0� f WV_j^u�±Y f X�W�oM ]X�YZn _`W�R
Yc�(X�YZ^u§q�x\ f acS#_`YZ^qR¬Yc� �[y_¿�u¡
pqW f W�R�YZUIW0X�YZ^qXV\ f#f WV^qXVP~p!aZR
i�W�WV^~S#\ f ^qW�oz_j^QS�Y�ac^¼WE­uS f a%Xbac\qR�a � _jS©P f W � acS#_`YZ^K�

,&� Ç & Ç ��� ��� Ç � ?
b

� � � �8	 � : �
	�� � 	3�
� � ����� � � � ?£� � �
	 � �+	 � 	��
� �[TE �[

b I
	�}xv �

� �[Y_ E �[ b9E �[ )9E �[y_
b
�[ b � �[y_ ¡ �[ )

b
�[[b ¡ �[ ) 	�}
9 �

� �[Y_ E �[ b�E§�+C o � C �[y_
b
�[ b � �� v�� A��[y_>R b

�� v�� A �[ b�R 	��x� �
ç�ç ðSR�T�U�VXW



}xv � 	 � � � ��� 	 �

e1 e2 e’2 e3

(B,1)(B,1)

(B,0)

(C,1)

(C,0)

(A,1)

(A,0)

e1

_
e2

_
e’2

_

(B,1)(B,1)

(B,0)

(A,1)

(A,0)

e2

_
e’2

_
e2e2 e’2 e2

_
e’2 e’2

_
e1 e1

_
e3e3

(A,1)

(A,0) (B,0)

(B,1) (B,1) (B,1) (B,1) (C,1)

.

(C,0)

(C,1)

.

qÉ_j�x\ f Wztb�u® � � � � � �[y_ � ����� � � � � �����
�8� � � � � 	 ��� � ��� � �
� ������ � � � A �[Y_>R � ����� 	 � � � ��� � �[Y_�� �/��� � 	 � ��� �8	 ��
	� � �
� � � �8	���� � ��� �[y_ ¡ �� ��� � � � A �[y_>R � � �
� ��� � � � � 	 � �N� � � � 	 � 	 � ���%� � � �

,&� ÇªÇ>7 < �[y_
b
�[ b

b
�[y_�o YMW�R#^ � S
_jU[n � P �[Y_�� �[[bZ�qaZR�_j^qou_`XbacS�W�o~iQP�S#pqW0X�YZ\ ^QS�W f �©WE­ acU[n � W�Yc��§q�q�ªtxtx� R�Y

bXbac^ � S£i�W�a�n!a f S#_ a � Y f o W f �0�¤\ S/S f ac^qR#_jS#_j�M_jS©P¦pqY � o Rb�I1¬R�R�\ UIW �[Y_
b
�[[b

b
�[ )x�!¡lW�¡lac^dS0S�Y¶R#pqY¿¡ �[Y_

b
�[ )x�

q f YZU �[ b 
 �[[b ¡ �[ )x�ZYZ^qWlp!aZR
�[y_ ¡ �[[b 
 �[y_ ¡ �[[b ¡ �[ ) 	Gn f YZn1W f SÀP�tlR�W�XVS#_`YZ^%�q� ���E�>¨�a ¥ _j^ � �[Y_ 
 �[y_ ¡ �[[b�_j^dS�YaZX�X�YZ\ ^QSb��YZ^qWl��WVS�R��[ _ 
 �[ _ ¡ �[ b ¡ �[ ) �
'KWVS
�[²i�W¤S#pqW�n f WE§ ­�Yc� �[ _ ¡ �[ b ¡ �[ ) ¡
p _`X�p%_`R�_`R�YZUIY f n p _`X¤S�Y��[ _ �xac^qo
o WV^qYZS�W�iQP���_ k �[y_ ¡ �[[b ¡ �[ )�l �[Y_ÉS#pqWlUIY f n p _`R#U f W � acS#_j^ �0S#pqWln f YMou\qXVSÉS�Y��ºaZXVS�Y f �[Y_¿��¨�pqWV^%S#pqW f W�R#S f _`XVS#_`YZ^
��_ k �[�l �[Y_¤_`R�ac^�_`R�YZUIY f n p _`R�Uz�(�¤P[S#pqW£aZR�R�YMXV_ acS#_j�M_jS©PIYc� ¡ �dS#pqW f W¬WE­u_`R#S�R ��_ � )ek �[Y_ ¡ �[ b ¡ �[ )�l �[y_ ¡ �[ )c�
h£WV^qYZS�W�idP�� o _ S#pqW]UIY f n p _`R#U f W � acS#_j^ ��n f YMou\qXVS �[Y_ ¡ �[ )]S�Y�_jS�R���aZXVS�Y f �[y_¿�B6¬R�_j^ ��S#pqW�\ ^ _j��W f R�a � n f YZn1W f SÀP
Yc��S#pqW�n f YMou\qXVSb�ªYZ^qW]p!aZR���_�A��[�Rx� �,o_ A��N_ � ))A �[ RJRx� �[y_b�&OQ_j^qX�W ��_ k �[ l �[y_/_`R0ac^¦_`R�YZUIY f n p _`R�Uz�ªYZ^qW]��WVS�R
S#p!acS ��_ � ))A �[ R�
 �[y_ ¡ �[ )£_`R�_`R�YZUIY f n p _`X&S�Y �[Y_�S#p f YZ\ �xp�� o _ �qR�Y �[y_ 
 �[y_ ¡ �[ )x�K���G�b� �[Y_ b

�[ )x�
	�}xv ��_`R�YZid�M_`YZ\qRb� iQP�o WE§q^ _jS#_`YZ^@Yc�

I
�

q!Y f 	�}
9 �E�£YZiqR�W f ��W»S#p!acS��[ _ 
 �[ _ ¡ �[ b ac^qo �[ ) 
 �[ ) ¡ �[ ) 	Gn f YZn1YxR�_jS#_`YZ^µ����_jU[n � P �[ _ ¡ �[ ) 

A �[Y_ ¡ �[ )pR ¡ A �[[b ¡ �[ )�R 	Gn f YZn1W f SÀP�tx�!R�W�XVS#_`YZ^z�q� ���E�

	��x� � f W �Q\ _ f W�R�UIY f W¦WE¯�Y f S�Rb� q f YZU �[Y_ 
 �[Y_ ¡ �[ bc�
YZ^qW¦o W f _j��W�R �[ _ ¤ v�� 
uA �[y_ ¡ �[[bpR ¤ v�� 
 �[ _ ¤ v�� ¡
�[ b ¤ v�� ¡
pqW f W�S#pqW � aZR#S f W � acS#_`YZ^@X�YZUIW�R�� f YZU X�Y f Y �j� a f P¼�u��¨ f _jU[U[_j^ �¶WE­uS f WVU�a � S�W f UIR/Yc�(S#p _`R f W � acS#_`YZ^@PQ_`W � o R
�� v�� A �[ _ R 
 "��:��� A �[ _ ¤ v � ¡ �[ b ¤ v � RIac^qoª��iQP«n f YZn�YxR#_jS#_`YZ^<�u� �� v�� A �[ _ R�
 "��9����� �� v�� A �[ _ R ¡ �� v�� A �[ b R �©� � W
X�YZ^qX � \qo W]idPI"��9��� � �� v�� A �[y_>R ¡ �� v�� A��[[b:R � 
 �� v�� A �[y_>R ¡ �� v�� A��[[b:RE� 


e1 e2 e’2

(B,1)(B,1)

(B,0)

(A,1)

(A,0)

O1
.

O2
.

O1
.

O2
.

e1

_
e2

_

(B,1)(A,1)

(A,0) (B,0)

e1 e2 e’2 e2

_
e1

_
e2

_

(B,1)(B,1)

(B,0)

(A,1)

(A,0)

qÉ_j�x\ f WItxtx® � * � � � � � �
�8�+� � �E� 	 �8	���� � ��� �B�
� � ���
� �[Y_
b
�[[b

b
�[y_ � ��� � �[Y_ �� �[[bd�

� � � ����',��	�/1����*,$-��"&% � $ 
����
m W � PQ_j^ ��YZ^~n f YZn�YxR#_jS#_`YZ^@�M�!YZ^qW0Xbac^¼o WE§q^qW]ac^¼W �Q\ _j�Za � WV^qX�W f W � acS#_`YZ^¼YZ^ GI1/� e R

�[y_�� �[ b � �[Y_
b
�[[b

b
�[Y_ 	��ut��

,&� Ç & Ç ��� ��� Ç � L�� ����� � � � � � ��� � � 	Q�
� � �>� � ����� � �
	 � � ����� � � ���8� � 	 �8	 ��� � ��� ¡ � � � � � 	Q�
� � � � ��� � � 	 � � � 	u	 � � � =
� 	 � ���%� � � � � ����� � � � � � ��� � � 	Q�
� � �8� � � � � �
	 � � ����� � � � �8� � 	%�8	 ��� � ��� �¡ � ���8� � 	 � �>� � 	 � � ��� � �
� �
� � ���8� � 	 ��� � �
� �
�
� �+� ��� � ���+	 � � �%� � � � �
� �
� �+� � � �Z� � �
� � � ����� �>�8� �
	 � � � � 	 ��
 � 	 � ���
� � �
� �

$Gè�ç%$Gí



���������
	 ��� �
� � �
�������������
��� � ����� }
9

,&� ÇªÇ>7 < 1/R�R#\ UIW GI1/� e R �[Y_¤ac^qo �[[b�a f W�W �Q\ _j�xa � WV^dS 	±R�Y£S#pqWVPIa f W
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b
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R#PuR#S�WVUz� �[Y_%ac^qo �[[b¶o YZ^ � S�p!ab��W � YQXba � WV��WV^dS�R¿�»OMY �>_j^ÁS#pqW¶n f YQou\qXVS �[y_ ¡ �[[bx�(WV��W f P·WV��WV^QSIYc� �[y_%p!aZR�S�Y
R#PM^qX�p f YZ^ _j¢bW¦¡
_jS#p<ac^AWV��WV^QS¶Yc� �[[bx� 1¬R�a»X�YZ^qR�W �Q\qWV^qX�Wx� � WVS � _�i�Wza»X�YZ^u§q�x\ f acS#_`YZ^³Yc� �[y_¿�´OQ_j^qX�W � _I_`R
_`R�YZUIY f n p _`X£S�Y[R�YZUIW/X�YZ^u§q�x\ f acS#_`YZ^ � Yc� �[y_ ¡ �[ bx�MS#pqW f W0WE­M_`R#S�R
a�X�YZ^u§q�x\ f acS#_`YZ^ � b�� �%b)A � R¤_j^ �[[b¬¡
p _`X�p~_`R
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 �[ ¡ �[BoG���º�G�b�
�[ b

�[Bo±�3¨�pqW&R�acUIW]a f �x\ UIWV^QS�R
pqY � o R�_j^~S#pqW&YZn n1YxR�_jS�W&ou_ f W�XVS#_`YZ^K�qR�Y �[ � �[ o ®(W �Q\ _j�Za � WV^qX�W&_`R
n f W�R�W f ��W�o~iQP¶S f _jU[U[_j^ �q�

klYZ^qR�_`o W f ^qYb¡ S#pqW'1¬� e RzYc�Iac^ W �Q\ _j�Za � WV^qX�W·X � aZR�Rb� klYZU]i _j^ _j^ �<S#pqW6R#S�aci _ � _jSÀP´iQP<n f YMou\qXVS¦ac^qo²iQP
S f _jU[U[_j^ �q��YZ^qW0��WVS�R
S#p!acS�S#p _`R�R�\ i �©X � aZR�R�_`R�R�S�aci � W£\ ^qo W f n f YQou\qXVS �¡ �q f YZU pqW f Wx��_jS/_`R£WbaZR#_`W f S�Y�X�YZ^qR#_`o W f 1/� e R&aZR/X�YZ^u§q�x\ f acS#_`YZ^«R�WVS�Rb�ªaZR£WV�Q_`o WV^qX�W�o�iQPzn f YZn1YxR�_jS#_`YZ^:t�ac^qo
S#pqW£R#\ iqR�W �Q\qWV^dS f WVU�a f#¥ � � W�§ f R#S�n f Yb��W£R#S�aci _ � _jS©P¶idP�_j^dS�W f R�W�XVS#_`YZ^K� 'KWVS��[ _ E �[ b i�W�§q^ _jS�W0W �Q\ _j�Za � WV^QS 1¬� e Rb�
OQ_j^qX�W �[Y_N� �[ b�
 �[Y_0�±Y f WE­qacU[n � Wx��YZ^qW f WbaZou_ � P�p!aZR �[Y_�� �[ b 
 A �[Y_,� �[ baR �¡ �[y_¿��klYZ^Q��W f R�W � P�� � WVS � _&i1W
a�X�YZ^u§q�x\ f acS#_`YZ^AYc� �[y_¿��q f YZU S#pqW~aci1Y¿��W f WVU�a f#¥ �3S#pqW f W~WE­u_`R#S�R � b¶_j^ �[[b¶¡
p _`X�pA_`RIa¼¡lWba ¥ WV^qW�o+��W f R#_`YZ^
Yc� � _¿��R�YÁX�YZ^u§q�x\ f acS#_`YZ^ � _ ¡ � b¦_j^ �[y_ �¡ �[ b¼_`R¶_`R�YZUIY f n p _`X@S�Y � _ 	G¡¤W�Xbac^³¡ f _jS�W � _ ¡ � b.� � _�R#_j^qX�W
_`R�YZUIY f n p _`X31/� e R/a f W]^qYZS/ou_`R�S#_j^ �x\ _`R#pqW�o �E�£OQ_jU[_ � a f#� P��1S#pqW f W�WE­M_`R�S�R � )y� �[y_/¡
p _`X�p@_`R/aI¡¤Wba ¥ WV^qW�o@��W f R#_`YZ^
Yc� � b �KR�Y � _ ¡ � ) � � _ �]¨�pqW f W�XV\ f R#_`YZ^�§q^!a �j� P@i \ _ � o R]a�X�p!ac_j^ � _ E � b EacacacLE � � Eacacac]Yc�¤¡lWba ¥ W f ac^qo@¡¤Wba ¥ W f
X�YZ^u§q�x\ f acS#_`YZ^qRb�[OQ_j^qX�W �[y_]ac^qo �[[b%a f W�§q^ _jS�Wx��S#p _`R0X�p!ac_j^6R�S�aci _ � _j¢bW�R0S�Y~a�X�YZ^u§q�x\ f acS#_`YZ^ � � �[y_,� �[ b]S#p!acS
R#S#_ �j� R�acS#_`Rë§!W�R � _ ¡ � � � _¿�(¨�p _`R�n f Y¿��W�R��[y_ 
 A �[y_§� �[ b�R �¡ �[y_¿�qac^qozR�Y �[y_�� �[Y_§� �[[bx�

q!Y f S#pqW[R#S�aci _ � _jS©P�Yc��a¶X � aZR�R£iQP¦\ ^ _`YZ^K�ª¡lW%\qR�W[ac^·ac\u­M_ � _ a f P f W�R#\ � Sb�*'KWVS �[ i1W[ac^ 1/� e �1¡¤W[i \ _ � o�S#pqW
X�YZ^u§q�x\ f acS#_`YZ^»R�WVS�� idPzR�W � W�XVS#_j^ �¶R�YZUIW]X�YZ^u§q�x\ f acS#_`YZ^qR£Yc� �[¶�!ac^qo f WV_j^u�±Y f XV_j^ ��S#pqWVUz� 'KWVS��ªo�i�W]YZi S�ac_j^qW�o
aZR/S#pqW�X � YxR#\ f W%Yc��� ��Y f S#pqW�n f WE§ ­ f W � acS#_`YZ^K�Kac^qo � WVS �[ o � �[ £�� o �B1¬R£a�X�YZ^u§q�x\ f acS#_`YZ^6R�WVS/X � YxR�W�o¼\ ^qo W f
n f WE§ ­ f W � acS#_`YZ^K� �[Bo�o WE§q^qW�R�a��xa � _`o�1¬� e �Kac^qo��[ 
 �[Bo±��OMY�YZ^qW�p!aZR �[ 
 �[ �¡ �[ 
 �[ �¡ �[BoG� 5©^6aZo ou_jS#_`YZ^K�
WV��W f P�X�YZ^u§q�x\ f acS#_`YZ^ � oÉYc���ªo�_`R0_`R�YZUIY f n p _`X%S�Yza�X�YZ^u§q�x\ f acS#_`YZ^·Yc���[ �¡ �[Box®�S#pqW f W�WE­M_`R#S�R � � �[ ¡
p _`X�p6_`R
¡lWba ¥ W f S#p!ac^ � o � R�Y � o � � ¡ � o �>¨�p _`R
n f Yb��W�R �[ o 
 �[ �¡ �[ o �M¡
pqWV^qX�W �[ � �[ o ®>idP�_j^qX�Y f n1Y f acS#_j^ � f WV_j^u�±Y f X�W�o
X�YZ^u§q�x\ f acS#_`YZ^qR]_j^dS�Yzac^'1¬� e ��YZ^qW�R�S�a�PuR¬_j^�S#pqW%R�acUIW%X � aZR�Rb�$)¬Y¿¡&� � WVS �[Y_pE �[[b�i1W�§q^ _jS�W%W �Q\ _j�Za � WV^QS 1¬� e Rb�
ac^qo~S�a ¥ W �[�� �[y_L� �[[bx��OQ_j^qX�W �[ � �[[�¾� WV��W f P�X�YZ^u§q�x\ f acS#_`YZ^ � �ÉYc� �[e�&� �[ _`R�a f WV_j^u�±Y f X�W�o~��W f R�_`YZ^zYc�>R�YZUIW
X�YZ^u§q�x\ f acS#_`YZ^ � Yc���[¶�~OMY	�[Y_N£	�[[b[Xbac^·i�WIYZi S�ac_j^qW�o«idP�_j^qX�Y f n�Y f acS#_j^ � f WV_j^u��Y f X�W�o«X�YZ^u§q�x\ f acS#_`YZ^qR�S�Y��[¶�
¡
p _`X�p¼n f Yb��W�R �[ _ £ �[ b � �[ � �[ _ � �[ b �

¨�Y�WE­uS�WV^qozS#pqW�R�W]R#S�aci _ � _jS©P f W�R#\ � S�R¬S�Y[_j^u§q^ _jS�W 1¬� e Rb�!YZiqR�W f ��W0§ f R#S�S#p!acSb�!_j^qR#_`o W�a[X � aZR�Rb�!a �j� 1¬� e R�p!a���W
S#pqW/R�acUIW¬pqWV_j�xpdSb�H1¬^qo�iQPIS f \ ^qXbacS#_j^ � 1/� e R¤Yc��a]�x_j��WV^~X � aZR�R�S�Y�S#pqWV_ f n f WE§ ­�Yc��pqWV_j�xpdS � �MYZ^qW���WVS�R
ac^qYZS#pqW f
W �Q\ _j�Za � WV^qX�W]X � aZR�Rb� ¡
p _`X�pz_`R�§q^ _jS�Wx� � W&X�YZ^qX � \qo W]idP � WVS#S#_j^ � � ��Y[S�Y%_j^u§q^ _jSÀP�� 
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Y f aZR�S#pqW�n f YQou\qXVS�Yc��a �j� W � WVUIWV^QS�R
Yc�KS#p _`R¤X � aZR�Rb�<1 � R�Y �dS#pqW�n f YMYc��Yc�KS#pqW�n f YZn�YxR#_jS#_`YZ^ f WV��Wba � RlS#p!acS¤S#pqW 1¬� e R
Yc�/a¦X � aZR�R%YZ^ � P«ou_°¯ªW f idP6S#pqW¶¡labP·S#pqWVP f WV_j^u��Y f X�W�R�YZUIW�X�YZ^u§q�x\ f acS#_`YZ^qRIYc��S#pqW�U[_j^ _jU�a � W � WVUIWV^dSIYc��S#p!acS
X � aZR�R¿�É¨�pqW f WE��Y f Wx�M_°� �[ _ � �[ b �d¡
_jS#p �[ � ��A]\ � E_^ � E^l � E=- � E �6 � E �R � RE���%�s�9Egtu�uo WE§q^qW)[ � �h"��9��� A]\ � E_^ � E^l �
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YZ^qW0_j^¼U�ac^dPzaZR#n�W�XVS�Rb��qÉ_ f R#S�Yc�3a �j� � _jS�Xbacn S#\ f W�R�WE­uS f a[Xbac\qR�a � _jSÀP~Y f X�YZ^ �q_`XVS f W � acS#_`YZ^qR¬_j^~S#pqW0UIYxR#S�X�YZU[n!aZXVS
U�ac^ ^qW f ®�a f WV_j^u�±Y f X�W�o+X�YZ^u§q�x\ f acS#_`YZ^+_`R%n f W�R�W f ��W�oª�3¡
_jS#p f W�R�n1W�XVS%S�Y»azUIY f W�n�W f U[_`R�R#_j��W���W f R#_`YZ^K�¤YZ^ � P6_°�
_jS � WbaZo R�S�Y@a¦ou_°¯�W f WV^QS��º�G\ S#\ f Wx�   OMW�X�YZ^qo � P��(U[_j^ _jU�a � 1/� e R�i f _j^ �¦i!aZX ¥ S#pqW�_j^Q��Y � \ S#_j�Q_jSÀP«n f YZn�W f S©P£®[S#p _`R
n f YZn�W f S©P«_`R%a¼o W�R#_ f aci � W��±WbacS#\ f W~aZR�_jS�WE­un f W�R�R�W�R�S#p!acS%X�YZU[n1YxR�_j^ �»ac^½WV��WV^dS[R#S f \qXVS#\ f W¶¡
_jS#pÁn!a f S[Yc��_jS�R�W � �
o YMW�R#^ � S�_j^qX f WbaZR�W¶S#pqW�acUIYZ\ ^QS[Yc��_j^u�±Y f U�acS#_`YZ^+Xba f#f _`W�oÁidP·S#p _`R�R�S f \qXVS#\ f Wx�'5©^Q��Y � \ S#_j�Q_jSÀP·_`R[a � R�Y@X f \qXV_ a � S�Y
��WVS¬S#pqW�X�YZ^Q��W f ��WV^qX�W�Yc�(_jS�W f acS#_j��W�UIW�R�R�ac��W]n!aZR�R#_j^ ��n f YMX�W�ou\ f W�Rb��ac^qozn f Y¿�Q_`o W�R£R�WV��W f a � YZS#pqW f n f YZn�W f S#_`W�R/YZ^
S#pqW � _jU[_jS[S#p!acS�¡¤W�p!a���Wz^qYZS�o WVS�ac_ � W�o+pqW f Wx� � iqR�W f ��W~pqY¿¡¤WV��W f S#p!acS�S#pqW�_j^d��Y � \ S#_j�M_jS©P:Yc�¬U[_j^ _jU�a � 1¬� e R
S�a ¥ W�R[S#pqW¶��Y f U Yc�£ac^½_j^d��Y � \ S#_j�M_jS©P+_j^½S#pqW~R�WV^qR�W¶Yc�£W �d\ _j�xa � WV^qX�W~X � aZR�R�W�R%_j^½S#pqW~XbacS�WV��Y f P½Yc�B1/� e Rb�(¡
_jS#p
A
b
E � R f WVn � aZXV_j^ �}A 
[E^� RE��qÉ_j^!a �j� P��>U[_j^ _jU�a � n f YMou\qXVS�X�Y¿��W f _j^ ��R�_j^ÁS#pqW�XbacS�WV��Y f P«Yc��U[_j^ _jU�a � 1/� e R�p!a���W

S#pqW�R�acUIW~ac^qoÁ_j^dS#\ _jS#_j��W�n f YZn�W f S#_`W�R%S#p!ac^½U[_j^ _jU�a � n f YQou\qXVS[X�Yb��W f _j^ ��R�Yc�¬R#S�ac^qoqa f oÁi f ac^qX�p _j^ �»n f YMX�W�R�R�W�Rb�
¨�pqW�R�W¬��WbacS#\ f W�R�R#\ �x��W�R#S�S#p!acS�U[_j^ _jU�a � 1/� e R�a f W¬_j^���aZXVSlS#pqW¬X�Y f#f W�XVS���WV^qW f a � _j¢¿acS#_`YZ^zYc��Y f ou_j^!a f P�i f ac^qX�p _j^ �
n f YMX�W�R�R�W�Rb�u_j^~Y f o W f S�Y�n�W f �±Y f U UIYMou\ � a f X�YZU[n \ S�acS#_`YZ^qRb�¤¨�pqWV_ f U�ac_j^¼o f a�¡
i!aZX ¥ X�YZUIW�R
� f YZU S#pqW0ou_ "�XV\ � SÀP
S�Y%X�YZU[n \ S�W£S#pqW/U[_j^ _jU�a � W � WVUIWV^dS�Yc�Éac^~W �Q\ _j�Za � WV^qX�W£X � aZR�R
Yc�%1¬� e Rb�M¡
p _`X�pzXbac^ ^qYZSli�W/o YZ^qW£_j^�a f W�XV\ f R#_j��W
U�ac^ ^qW f ��idPzX�YZ^QS f aZR#S¬¡
_jS#p¦S f _jU[U[_j^ �q��¨�p _`R¬acn n�Wba f R¬_j^¼n!a f S#_`XV\ � a f _j^¼S#pqW0�ºaZXVS�S#p!acS£a[n f WE§ ­¼Yc��a[U[_j^ _jU�a �
1/� e _`R�^qYZS£aIU[_j^ _jU�a � 1¬� e ®!S#pqW0�ÀX�Y f#f W�XVSë ]n f WE§ ­ f W � acS#_`YZ^¼��Y f U[_j^ _jU�a � 1¬� e R¬_`R

b
f acS#pqW f S#p!ac^ 
]� 5©^

R#\ U[U�a f P���¡
pqW f WbaZR&S#pqW f W � WV�Zac^QS]WV��WV^dS�R#S f \qXVS#\ f W�R]a f WIX�W f S�ac_j^ � P�U[_j^ _jU�a � 1/� e Rb�KX�YZU[n \ S�acS#_`YZ^qR�U]\qR�S&i1W
o YZ^qW0_j^¼S#pqW � a f ��W f XbacS�WV��Y f P~Yc�<1/� e Rb�qac^qo~n�W f ��Y f UIW�o¶�©\ n~S�YIW �Q\ _j�Za � WV^qX�Wx�  

¨�pqW[WV��WV^QS&R#S f \qXVS#\ f W�R£¡¤W�p!ab��W%\qR�W�o»a �j� a � YZ^ �~S#p _`R/n!acn�W f a f W�X � YxR�W � P f W � acS�W�o�S�Y¶i f ac^qX�p _j^ �~n f YMX�W�R�R�W�R
aZR�R�YQXV_ acS�W�o�S�Y~S#_ � W[R�PMR#S�WVUIR¿��¨�pqWVP�X � Wba f#� P�R�WVn!a f acS�W��ÀR#S f \qXVS#\ f a �  IXbac\qR�a � _jSÀP»ac^qo»X�YZ^ �q_`XVS f W � acS#_`YZ^qRb��ou\qW[S�Y
S#_ � W�R&YZn�W f acS#_j^ �zYZ^·a¶�x_j��WV^6X�YZU[n�YZ^qWV^dSb�ª� f YZU-�©_j^ pqW f _jS�W�oM  f W � acS#_`YZ^qRb�KX�YZU[_j^ �~� f YZU4S#pqW[YZS#pqW f X�YZU[n�YZ^qWV^dS�R
	±R#n�W�XV_°§!Xba �j� PAa��±S�W f n f YcgëW�XVS#_`YZ^ �E�²¨�p _`R¶ou_`R#S#_j^qXVS#_`YZ^<_`RI^qYZS�X f \qXV_ a � pqYb¡lWV��W f ��ac^qo:n f YMou\qXVSb��S f _jU[U[_j^ �Áac^qo
n f Ycg#W�XVS#_`YZ^:X�YZ\ � oÁn f YZi!aci � P·i�W f WVn p f aZR�W�o«_j^½S�W f UIR%Yc� � aci�W � W�oÁn f _jUIW�WV��WV^dS[R#S f \qXVS#\ f W�Rb�6�lP·X�YZ^QS f aZR#Sb�3_jS
_`R � W�R�R�WbaZR#P»S�Yz��WVS f _`o·Yc��S#pqW�^qYZS#_`YZ^ÁYc���xa f _ aci � Wx�z¨�pqWV_ f § f R#S�_jU[n1Y f S�ac^QS f Y � W�acn n1Wba f R�_j^ÁS#pqW�o WE§q^ _jS#_`YZ^
Yc�/S#pqW~X�YZU[n1YxR#_jS#_`YZ^:Yc�£R#PuR#S�WVUIRb�(R#_j^qX�W~X�YZU[n�YZ^qWV^dS�R[_j^QS�W f aZXVSIi�YZS#p+idP«R�p!a f _j^ �»�Za f _ aci � W�RIac^qo½S#_ � W�^!acUIW�R
	±X�Y f#f W�R#n�YZ^qou_j^ �@S�Y¦azR�PQ^qX�p f YZ^ _j¢¿acS#_`YZ^ �E� �/Yb¡¤WV��W f �3a¼Xba f WE�G\ �¤� YQY ¥ acS�S#pqW�o WE§q^ _jS#_`YZ^½Yc��WE­MS�WV^qo W�o«X�YZU[n1Y+�
^qWV^QS�R f WV��Wba � R/S#p!acS¬S#pqW]W�R�R�WV^QS#_ a � �±\ ^qXVS#_`YZ^�Yc�3S#p _`R�S f ac^qRë��Y f U _`R¬S�YI�dacS#pqW f a �j� _j^QS�W f aZXVS#_`YZ^qR£\ ^qo W f S#pqW]�±Y f U
Yc�/a¦R#S�ac^qoqa f o½R#PM^qX�p f YZ^qYZ\qR[n f YMou\qXVS�	G�Za f _ aci � W�R[Xbac^½S#pqWV^½i1W¶X�YZ^qR#_`o W f W�o+aZR]�©n f _j�ZacS�WE �S�Y@WbaZX�p+WE­MS�WV^qo W�o
X�YZU[n�YZ^qWV^dS��E�¤¨�p _`R¤_`RlS#pqW ¥ WVPIS�Y�S#pqW��ºaZXVS�Y f _j¢¿acS#_`YZ^ f W�R#\ � S�YZ^�\ ^u��Y � ou_j^ ��R
Yc�Éa�X�YZU[n1YZ\ ^qo�R#PuR#S�WVUz�uaZR�R#pqYb¡
^
iQP � _j^qR ¥ W � _j^ �ö� �©�l¨�pqW]R�W�X�YZ^qo¼ac^qo¼UIYxR#S�_jU[n�Y f S�ac^dS f Y � W]Yc�(�xa f _ aci � W�R/acn n�Wba f R�_j^zS#pqW�Y f WVU tx� S#p!acS��±Y f UIR
S#pqW�i!aZR#_`R/Yc�3UIYQou\ � a f X�YZU[n \ S�acS#_`YZ^qRb�0OQn1W�XV_°§!Xba �j� P��1¡¤W f W �Q\ _ f W]S#p!acS/�Za f _ aci � W�R£R#p!a f W�o¼idPzSÀ¡¤Y�X�YZU[n�YZ^qWV^dS�R
ç�ç ðSR�T�U�VXW
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U�a ¥ W%�M_`R#_ji � W �
� � _j^QS�W f aZXVS#_`YZ^qR&i�WVS©¡¤W�WV^·S#pqW�R�W%X�YZU[n1YZ^qWV^QS�Rb�%¨�p _`R0¡labP@Yc��ou_`R#n � a�PM_j^ �z_j^dS�W f aZXVS#_`YZ^«WV��WV^dS�R0_`R
n f YZi!aci � P�R#S f YZ^ ��W f S#p!ac^�^qW�X�W�R�RÝa f P���ac^qo�¡lW�R#\qR#n�W�XVS�S#pqW�R�acUIW��G\ ^qXVS#_`YZ^%Xbac^%i1WlWV^qR#\ f W�o�_j^%a � _j�xpdS�W f U�ac^ ^qW f �
qqY f WE­qacU[n � Wx��¡
pqWV^�S#pqW]n f YMou\qXVS0Yc��WV��WV^dS&R#S f \qXVS#\ f W�R£_`R/o WE§q^qW�o@idP@a � aci�W � a � ��WVi f au��iQPz_`R�Y � acS#_j^ �~R#\ iqR�WVS�R
Yc� � aci�W � R¬¡
pqW f W�_j^QS�W f aZXVS#_`YZ^6o YQW�R£YMX�XV\ f i�WVS©¡lW�WV^»X�YZU[n1YZ^qWV^QS�Rb�I1 �j� _j^�a �j� �1S#pqW�X�YZ^dS�WE­uS0Yc��YZ\ f/f W�R�\ � S�R¬Xbac^
n f YZi!aci � P�i�W f W�R#p!acn1W�oª�[�l\ S0¡lW%i1W � _`WV��W[S#p!acSb��_j^6YZ^qW��±Y f U Y f ac^qYZS#pqW f ��S#pqW��ºaZXVS�Y f _j¢bW�o f WVn f W�R�WV^dS�acS#_`YZ^ÁYc�
\ ^u��Y � ou_j^ ��R�S�YZ��WVS#pqW f ¡
_jS#pzUIYQou\ � a f X�YZU[n \ S�acS#_`YZ^¼S�W�X�p ^ _"�Q\qW�R¬n f Yb�M_`o W]a ¥ WVP�S�Y[o Wba � ¡
_jS#p � a f ��W&R#PuR#S�WVUIRb�

qÉ_j^!a �j� P�� � WVS&\qR&X�YZUIW�i!aZX ¥ S�Y~S#pqWIXbaZR�W[Yc�
R#PuR#S�WVUIR0^qYZS � _j�M_j^ �¼YZ^«a¶S f W�Wx�+1¬R&¡¤W[p!ab��W�R�W�WV^K��UIYQou\ � a f
X�YZU[n \ S�acS#_`YZ^qR�o Y�^qYZS£�x_j��W�S#pqW%WE­ aZXVS£n f Ycg#W�XVS#_`YZ^qR0Yc�la�n f YQou\qXVS£i f ac^qX�p _j^ �zn f YQX�W�R�R/Yc�lS#pqW�� � YZi!a � R�PMR#S�WVUz�
)/WV��W f S#pqW � W�R�Rb�1S#pqWVPzPM_`W � o¼��YMYMo R/acn n f Yb­M_jU�acS#_`YZ^qRb��¡
pqW f W%ou_`R�Xba f o W�o�X�YZ^u§q�x\ f acS#_`YZ^qR£_j^�YZ^qW�X�YZU[n�YZ^qWV^dS]a f W
X�W f S�ac_j^ � P¦^qYZS¬n�YxR�R#_ji � W]_j^¦S#pqW�� � YZi!a � R�PMR#S�WVUz��¡
p _ � W�pqYb¡¤WV��W f R�YZUIW�Yc�3S#pqW f WVU�ac_j^ _j^ � � YQXba � X�YZ^u§q�x\ f acS#_`YZ^qR
U�abPÁa � R�Y@i�W�_jU[n�YxR�R#_ji � W�S�Y�YZiqR�W f ��Wx�»¨�p _`R[R#\ �x��W�R#S�R�S#p!acS � Yb¡ X�YxR#SIacn n f Y�­u_jU�acS�Wzac^!a � PuR#_`R%R#S f acS�WV�x_`W�R��±Y f
ou_`R#S f _ji \ S�W�o¦R#PuR#S�WVUIR�U�a�Pza �jf WbaZouP�i1W£_j^QS�W f W�R#S#_j^ �q�

$Gè�ç%$Gí
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