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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��©�
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¨�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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� 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



tb� � 	 � � � ��� 	 �

a¶X�YZ^u§q�x\ f acS#_`YZ^ � o�Yc�  "���¡
p _`X�p»UIWbac^qR£S#p!acSTA]\FE_^�E^l�E=-+R&Xbac^@i�W�S f _jU[UIW�o�_j^dS�Yza�i f ac^qX�p _j^ �¦n f YQX�W�R�R [
Yc�#?¬�%OQn1W�XV_°§!Xba �j� P���S#pqW f WIWEM_`R�S�R&a�\ ^ _"�Q\qW%i f ac^qX�p _j^ �¦n f YQX�W�R�R [ Yc��? R#\qX�p6S#p!acS0S#pqW f W[WEM_`R�S�R&a�R�\ f gëW�XVS#_j��W
pqYZUIYZUIY f n p _`R#U Gªk+A]\FE_^TE^l	E=-+RNl [¶�

1/R���Y f Y f ou_j^!a f P�i f ac^qX�p _j^ �¶n f YQX�W�R�R�W�Rb�M_j^zS#pqW&R�W �Q\qW � ¡¤W&o YI^qYZS�ou_`R#S#_j^ �x\ _`R#pz_`R�YZUIY f n p _`X 1¬� e R¿�

t1

t2t2

(A,1)

(A,0) (B,0)

(B,1) (C,0)

(D,0)(C,1)(B,2) (C,1)

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

(D,1)

t1 t2 t2

(A,1)

(A,0)

(D,1)(D,1)

(D,0)

qÉ_j�x\ f W�}u®�� � � �
	 � � �8�	^= � 	 ��8��� � � � �8	���� � �X����� � � ��� � �/	 � � � 	 � ��� � ����� � 	 � �>� � � � � ����� � � �l	Q�	 � ��� � � � Z �
� ��� �
� � � �0= ��� �����K� � � � �� ��� �>� � � � 	 ��8��� � � � �8	���� � �X���
� � � � 	 � ��� � �3* � � 	 � ��* � � 	 � �8� �K� ��� � � � � n b ��� � � �
	�� � � � 	
� ��8� � � � �
������� � � � � A � E	��R � �
� � � ��8����	X	 � �>� * � � � n)_ � � � � ��� � � 	 � ��� ���
�F� = 	 � ���� � � ��� n�_ � ������� � � �
	 	 �+*
� �

m WVU�a f#¥ R¿�

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^ ¥ ¡
_jS#p¼n!a f S]t0Yc�ÉS#p _`R�¡¤Y f#¥ �

}u� 5©^+S#pqW¼R�W �d\qW � �¤¡¤Wz¡
_ �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 ¡
_`R�W �[[b
�M_`Y � acS�W�R�n�YZ_j^dS£�%_j^zS#pqW�o WE§q^ _jS#_`YZ^¦Yc��ac^)1/� e �E�!R�Y[S#pqWVP~Xbac^¦i1W£UIW f ��W�o¦_j^dS�Y¶a%U�acn n _j^ ��i�WVS©¡lW�WV^ � _�£ � o _
ac^qo � b £ � o b �$'�WVS���i�W�S#pqW%� � YZi!a � U�acn n _j^ �¦YZi S�ac_j^qW�o�idP¼� � \ _j^ �¼a �j� R#\qX�p»_`R�YZUIY f n p _`R#UIRb��� _`R£_j^ZgëW�XVS#_j��Wx�
ac^qo·_jS�R0_jU�ac��WI_j^ �[ b[_`R]Xbac\qRÝa �j� P�X � YxR�W�oª��OMY��=o WE§q^qW�R�a�i _ g#W�XVS#_`YZ^6i�WVS©¡lW�WV^ �[Y_�ac^qo6R�YZUIW[n f WE§ ·Yc� �[[bx�
n f W�R�W f ��W�R�S#pqW � aci�W � _j^ �q�uS f ac^qRë��Y f UIR�l _ _j^dS�YTl b ac^qo¶S#pd\qR`R _ _j^QS�Y R b �uac^qo¶S f ac^qRë��Y f UIR�a � R�Y �6 _ _j^dS�Y �6 b
R#_j^qX�W&_jS
U�acnqR�X�YZ^u§q�x\ f acS#_`YZ^qRb�

5©�ªS#pqW�X f _jS�W f _`YZ^�Yc�ªS#pqW � WVU[U�a&pqY � o R¤_j^Ii�YZS#p�ou_ f W�XVS#_`YZ^qRb�QS#pqWV^�S#pqW f W¬WEM_`R�S�R¤a���ou� f YZU �[ b
S�Y]R�YZUIW�n f WE§ 
Yc� �[y_b� ¡
_jS#p¼S#pqW&R�acUIW0n f YZn�W f S#_`W�Rb��¨�p _`R�_`R
UIY f W0S#p!ac^@WV^qYZ\ �xpzS�Y[n f Yb��W]S#p!acS �[y_£ac^qo �[[b£p!ab��W&_`R�YZUIY f n p _`X
R#S f \qXVS#\ f W�R�®��²ac^qo���oªa f W0_j^Q��W f R�W�R�Yc�(YZ^qW&ac^qYZS#pqW f � 

M Ã � �·�  � � � �[ _ �
�8� �[ b � � ��* � � �� ��� �>� � � � 	��
�8��� � � � � 	 ��� � � � � �/��� ?£� �F� � ����� � �
� 
 � � 	��� � �
�N� � �[ _ � �
� � � � �
	 � � � � ���+� � �
� 
 � � 	��� � �
�N� � �[[b � � � � � �[Y_�� � � ��� � �
	 � � � � ��� � �8	 ��
	� � � �[ bd� �F�I� � � � �
� 	 � 	X� � � 	 ��� � 	 �W=
�
� � � ���� ��� � � � � � �[ _ �
�8� �[ b �
	 �]� � � � �
	 � � � � �
,&� ÇªÇ>7 < �lP � WVU[U�az�u�K¡¤W�a �jf WbaZouP ¥ ^qY¿¡�S#p!acS0S#pqWIR#S f \qXVS#\ f W[Yc� �[y_&_`R£U�acn n�W�o»S�Y�S#pqW[R#S f \qXVS#\ f W�Yc��R�YZUIW
n f WE§ ¦Yc� �[ bx�
¨�Y�n f Yb��W�S#p!acS/S#pqW�� o WE§q^qW�o¼_j^¦S#pqW]n f WV�M_`YZ\qR/n f YQYc�(_`R£a[pqYZUIYZUIY f n p _`R#Uz��¡lW�YZ^ � P~p!ab��W�S�Y
X�pqW�X ¥ S#p!acS�WV��W f P6X�YZ^ �q_`XVS f W � acS#_`YZ^ �R.b[_j^	� A �[y_^R0X�Y f#f W�R#n�YZ^qo R�S�Y¦a~X�YZ^ �q_`XVS�_j^ �[y_¿� 1/R�R#\ UIW[S#p _`R]_`R]^qYZS
S#pqW/XbaZR�W(®
�[A�k9_>R �R b��[A�kao _ R(_j^ �[ bx�di \ S bxA�k9_ �R�_�kpo _ R>_j^ �[y_¿�3OQ_j^qX�W$k9_ �6[_Ekao _ ac^qoIkpo _ �6[_Ek9_
a f W�i�YZS#p�_jU[n�YxR�R#_ji � W
	 f W�Xba �j� S#p!acS��µn f W�R�W f ��W�R0Xbac\qR�a � _jS©P �E�ªYZ^qW�^qW�X�W�R�R�a f _ � P¦p!aZR$k _ �� � _ kao _ �&OMY¶S#pqW f W%WEM_`R#S�R£a¶X�YZ^u§q�x\ f acS#_`YZ^6Yc��[ _
X�YZ^QS�ac_j^ _j^ �¼i�YZS#pLk9_]ac^qoLk o _ �35ÀS�R£_jU�ac��W%S#pd\qR]X�YZ^QS�ac_j^qR��[A�k�_^R£ac^qo��[A�k o _ RE��ac^qo6_`R&a�X�YZ^u§q�x\ f acS#_`YZ^K��¡
pqWV^qX�W
a�X�YZ^dS f aZou_`XVS#_`YZ^K� 5À^@R�\ U[U�a f P��� k �[ _ l �[ b n f W�R�W f ��W�R �6 _ i \ S/U�a�P � YxR�W f W � acS#_`YZ^qR �R _ �¬�¤P f WV_j^u�±Y f XV_j^ �
�RYb�_j^�� A �[y_>RE� ¡lW&Xbac^zS#pd\qR�U�a ¥ W��²ac^z_`R�YZUIY f n p _`R�U i1WVSÀ¡¤W�WV^ �[y_¬ac^qo~_jS�R
_jU�ac��Wx�

� pqWV^²S#pqW»X f _jS�W f _`YZ^ Yc��S#pqW � WVU[U�aÁpqY � o R~_j^²i1YZS#p²ou_ f W�XVS#_`YZ^qRb��� _`Rza«i _ g#W�XVS#_`YZ^�ac^qo³n f W�R�W f ��W�R~S#pqW
R#S f \qXVS#\ f W¿O 	 � WVU[U�a�� �E�Mi \ Sla � R�Y �R�_�_`RlWE aZXVS � P�U�acn n1W�o�S�Y �RYb(�MR�Y��+_`Rlac^�_`R�YZUIY f n p _`R�U i�WVS©¡lW�WV^ �[Y_�ac^qo
�[ bx� 

���D
 �:*L�9��(��:��$!�)��"V*
5À^dS�W f R�W�XVS#_`YZ^¼ac^qo�\ ^ _`YZ^~Yc��Y f ou_j^!a f P�� e R
a f W¬S#pqW ¥ WVPIS�Y�o WV��W � YZn�S#pqW/^qYZS#_`YZ^~Yc�K\ ^u�±Y � ou_j^ �q�,qqY f ac\ �xUIWV^dS�W�o
� e Rb�cS#pqW�R�W�YZn1W f acS#_`YZ^qR>a f W � W�R�R�WbaZR#P/S�Y�o WE§q^qW3_j^���WV^qW f a � �ZW�R�R�WV^dS#_ a �j� P0i�W�Xbac\qR�W3Yc� S#pqW¤WEMS f a�X�YZ^ �q_`XVS f W � acS#_`YZ^qRb�
�/Yb¡lWV��W f �!S#pqW0R#S f \qXVS#\ f W�R¬Yc�<1/� e R
i�WVp!a���W � _ ¥ W]R#S�ac^qoqa f oz� e Rb�

M Ã � �·�N0 � � � �[ _ ��8� �[ b � � ��* �-� �� ��� �>� � � � 	 �
� ��� � � ���8	���� � �X� � � � � ? �#� � � 	 �0� �Z� � � � � ��� � � � � ���
� ��� �8� � �
� 	��
�8��� � ��� �8	 ��� � � � �[ � � ? ���� � � �^= � � � �
� �]� � � _pE � b �
	 ��� � � � �	 � � � �-� �
� 
 � � 	��� � �
� �-��� �[y_pE �[[b � � � � 	 �[� �Z� � � � � � �
� 
 ��� 	��� � �
� � � � �[4� � � � �	 � � � �

��� � �� �)� � � � ��� �

� � �
�8� � � �� 	 � 	X� � � = � � � ���J� �
� 
 � � 	��� � �
� � � � �[ � � � ��� � �
	 � � � � ��� � � �
� 
 ��� 	��� � �
�N� � � ����� �[e���
�[ � � � �
� � � � � � ��_j^dS�W f R�W�XVS#_`YZ^ � � �[y_ ��8� �[ b �S�
�8� � � �8��� � ���>= �[Y_§� �[[bd�

$Gè�ç%$Gí



���������
	 ��� �� � �
�������������
��� � ����� tb�

,&� ÇªÇ>7 < 1/R�R#\ UIW �[ � �[y_����[[bx��ac^qo@X�YZ^qR�_`o W f S#pqW%aZR�R�YMXV_ acS�W�o¦R�S f \qXVS#\ f W�R��[BoDE �[Bo_ ac^qo��[Bob � � W]§ f R#S/n f Yb��W
S#p!acS �[ o � �[ o _ � �[ ob �

� 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 �

¨�pqW»YMX�XV\ f#f WV^qX�W@^qWVS��[Bo¬YZi S�ac_j^qW�o³_j^³S#p!acS�¡la�P<_`R~YZid�M_`YZ\qR � P´ac^ 1/� e Yc�B?¬� 1¬^dPAn!ac_ f A � _pE � b�R�Yc�
_`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
S#pQ\qR�o WE§q^qW �[ � f YZU �[Bo1idP~R�WVS#S#_j^ �/k �R kao�_°¯5G�� __ A�k:R �R _ G�� __ A�kao R�Y f G b A�k�R � _ �R b G�� _b A�kao RE� 

t1 t2

t3

���������� ����������

�����
�����
	�	�	
	�	�	

(A,0)

(B,1)

(B,0)

(A,2)

(A,1)

t1 t2

#
.


�
�
�
������� ���������

(A,0)

(B,1)

(B,0)

(A,1)

t1 t2

t4

#
.

�������
�������
�������
�������

������������ ��������������

(A,0)

(B,1)

(B,0)

(A,1)

(B,2)

qÉ_j�x\ f W»�u® � * � ����� � � � � � �3�
�8� 	 � � � ��� �
�8� � � �E� 	 � �8� � 	 � � ��� � �
� � � � �>� � 	 � ��� �;� = �8	 � � �
	>= ��� � 	�� � �� (¤� ���
	 � ���� � �� � �
	 � 	 � �8	 � � � �>� � � � �
	 ��� �
	 � �W=�� ��� � � �&� � � � 	 � � � � ��� � 	���� �
� (l� ��� 	 � ���� � �
� n�_ �R{n��I� � �8��H	 � �8	 � � � �>� � � �

¨�pqWl_j^QS�W f R�W�XVS#_`YZ^[o WE§q^qW�o%aci�Yb��Wl_`R>aZR�R�YMXV_ acS#_j��Wx� )/YZS#_`X�W
a � R�Y�S#p!acS>_jS>R�W � W�XVS�RÉX�YZ^u§q�x\ f acS#_`YZ^qR(¡
_jS#p�� � � �8� � � ��
R#S f \qXVS#\ f W�R¿�K5º� �[Y_�X�YZ^dS�ac_j^qRyn�_ � �Fn�bIac^qo �[ bIX�YZ^dS�ac_j^qRyn�_Yl n�bZ�ÉS#pqWV^·S#pqWI_j^QS�W f R�W�XVS#_`YZ^ f W�ou\qX�W�R�S�Y�n�_�ac^qo
^qYZS�S�Y�n�_Nl~n�bZ� WV��WV^z_°� �[y_¬a �j� Yb¡�R�S�Y%§ f W[n�_
S#pqWV^�n�bc�(¨�p _`R�¡
_ �j� X�YZ^dS f aZR�S�¡
_jS#pzS#pqW0n f YMou\qXVS�Yc�3ac\ �xUIWV^dS�W�o
i f ac^qX�p _j^ �»n f YQX�W�R�R�W�Rb��S#p!acS�¡¤W�o WE§q^qW�_j^½R�W�XVS#_`YZ^«��	±R�W�WI§q�q��w~�±Y f a¼X�YZU[n!a f _`R�YZ^ �E�ªqÉ_j^!a �j� P��(YZiqR�W f ��WIS#p!acS
�[Y_%� �[ b  �[[�¾��aZR¬\qR#\!a �j� PFw �[Y_�� �[ b]Xbac^»aZXVS#\!a �j� Pzi1W�o WE§q^qW�o»aZR�S#pqW]U�a�M_jU�a � X�YZU[UIYZ^@n f WE§ ¦Yc�3S#pqW �[[�
	±R�W�W&i1W � Y¿¡ �E�

��� � ��*,��"L*
M Ã � �·� = � � � �[Y_ �
� � �[ b � � ��* � � �� ��� �>� � � � 	��
�8��� � ����� 	 ��� � � � � ��� � ? �-� � � 	 �����Z� � � �J�#��� � � � � �����
�[
,
�[ _ £ �[ b � � ? � ��� � � �^= � � �

� �%� 	 � 	>= � �
� 
 � ��	��� � �� � � � � �[ � � � � � � � �
	 � � � � ��� � � �
� 
 � ��	 �� � �
� � � � �[ � �%�s�9Egt �
� � � �	 � 	 � 	^= � �
� 
 ��� 	��� � �
� � � � �[ � � � 	 ��� �Z� � � � �,�.���9Egt�� ��� ��� � ����	� � � � � � � �
	 � � � � ��� �+� �
� 
 � � 	��� � �
�

� � � � �[[���
ç�ç ðSR�T�U�VXW



tV� � 	 � � � ��� 	 �

,&� 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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×öðc×pr�ß oZØ±â�Üºàcê¾âºà¿ÜºãEòbâºÖcãëð
âºÖ�ãPr�ß��¿×pr�ß=oxê¾ÛEð��c×öê¾â#÷
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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��
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_jS#p{CVb � C�_¿��1 UIY f n p _`R#UXG�k �[y_�l �[[b�_`R]o WE§q^qW�o½aZR�a
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_`ouS#p GI1/� e Rb��n f YZn1W f SÀP�¡
p _`X�p6_`R
n f W�R�W f ��W�o¼idP ¡ �
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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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