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°y«C±�² �yruv�g � hjpN}NfNi�v�}�sPkNv�gu�0�y{ª�yi�w�fNrtsuhji�r´³ ² n `ªµ�¶5· guw���hjrPv�rLgPv���wysuv�l
hjpNrtsG�yp*sG� �
pNv�w�fNra�yp\}¸pNw�p � hjp*sPgufNrPh ¹*v · w�hjp*s � ��v��yrufNgPv���v�p*surIwyxosPkNv5r · v�v�}´wyx
ruw�f\pN}$³ºsuv�� · v�gG�®sPfNguv ¶ l
sukNv�gP�0�y{»}\h ¼½f\ruh ¹Ch sq��³¾}Nv�pNrPh sq� ¶ lN¿ow��
¹*v�{jwCi�h sq��³¾À��yiGk¨pCfN�ÂÁ
v�g ¶ l\�ypN}Ã�Âr · v�i�hjv�rÄi�w�pNi�v�p �
sugu�®suhjw�pÃruhj�´f\{ sG�ypNv�w�fNrP{ ��hjp¨ko�ygurPkÃv�p*¹\hjgPw�pN��v�p�sPr�� ` kNv%}o�®su���ypo�y{ �Cruhjr5guv�{jhjv�rÄw�pÃ�ÂpNw�p �
{jhjpNv��ygIÅ\sIwyx»�yp¸�ypo�y{ ��suhji��y{N��w�}Nv�{*suw/sPkNv5�yi�Æ�fNhjguv�}´}N�®sG�\� ` kNv���v��yruf\guv�}ÂÆ�fo�yp*suh sPhjv�r��ygPv· �ygG�y��v¬sPv�gPr/hjp¨sukNvY��w�}Nv�{��2ÇÄw�� · f\sG�®sPhjw�po�y{ªi�w�rPs%�ypN}�i�w�p�¹*v�gP��v�p\i�v´Á»v�ko��¹\hjw�g2}Nv · v�p\}
w�p)sPkNvÂ}Nhj��v�pNruhjw�po�y{jh sq�$wyxasPkNv · �ygG�y��v¬suv�g%r · �yi�v�lmsPkNv´hjpNh sPh��y{I��fNv�rurPv�r%xÈw�g/sPkNv · �ygG�y� �
v�sPv�gur¨�ypN},w�pÉ�2k\v�sPkNv�g0sukNv$}o�®sG���ypo�y{ �Cruhjr�hjr · v�gPxÈw�gu��v�}ÉhjpÉsukNvÃsuhj��vÃw�g¸x¾gPv�Æ�fNv�pNi¬�
}Nw��0�yhjpm� ` kNv�sPw · w�{jw��y�>wyx5sukNv0xÈw�fNg � }\hj��v�p\ruhjw�po�y{4v�gPguw�g;ruf\gPx¾�yi�v0hjrY}Nhjrui�fNrPruv�}É�ypN}Ê�
iGko�ygG�yi¬sPv�guhjrPsPhji%�y{j{jw��5�yÁN{jvL}NhjrPsu�ypNi�vLwyxmsPkNv2hjp\h suh��y{o��fNv�rPruv�r�x¾gPw��ËsPkNv/��{jw�ÁN�y{»��hjp\hj�´fN�7hjr
}Nv¬ÅopNv�}¸�ypN};Æ�fo�yp*suh Åov�}Yx¾w�gmsq� · hji��y{\i�w�p\ÅN��fNgG�®sPhjw�pNr��|ÌLw�hjruv4ko�yrIpNw2rPhj��pNh Åoi��yp*sIhjp\¿ofNv�pNi�v
w�p)sPkNvÂi�w�p*¹*v�gu��v�pNi�v�pNv�hj��k�Á»w�gPkNw�wC})w�g/sPkNv¸i�w�� · f\su�®sPhjw�po�y{4i�w�rts��;n�xahj� · guw�¹*v�}$hjpNh suh��y{
��fNv�ruruv�r0³PÍ��*ÎJ�0�®Ï\hj�ÂfN�Tv�gPguw�g ¶ x¾w�g�sPkNv0r · v�v�}�wyxLruw�fNpN}>�ypN}>sPkNv¸¿ow��Ð¹*v�{jw�i�h sq�Ê�ygPv
w�Á\sG�yhjp\v�}$Á��¨}o�®su� · guv · gPwCi�v�rurPhjpN�Nloi�w�p*¹*v�gP��v�pNi�vÂwyxªsPkNv�ÅNstsuhjpN�¸�y{j��w�guh sPkN�Ñhjr5v�pNruf\guv�}m�

Ò½µ Ç5��pCfN�ÂÁ
v�gPr��2Ó*�\� Ô�Õ\� �qÖ ³¾Ì2w�pN{jhjp\v��yg;w · sPhji�r ¶ lEÓ*�\� Õ���~a×Â³¾rPw�fNpN}�¹*v�{jw�i�h sq� ¶ lI��Ô\� ���\� Ø2¹
³ÈÙ4v�{jwCi�h sq�*l%�yi�i�v�{jv�gG�®sPhjw�pml%�yp\}Úguwysu�®sPhjw�p ¶ l/�*ÛC� ��Õ�Ü/x�³¾~%�®sG�>�ypo�y{ �\rPhjr����y{j��w�guh sPkN��r0�ypN}
hj� · {jv���v�p*su�®suhjw�pmÝC}o�®su�¸�0�ypo�y��v���v�p�s ¶
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a
U�F�O�Q�D^BEj+D&DNKbU�aAB�U�L�J�KbH`B�RbUCF�D3BEO�F�U�J�g�SWonM�UCF�F�D&S`@0O�D=KYO�Q�@�J/O�Q�D3U�O�Q�D&Fuj�@�F�@�RbD&O�D&F�B=��BEQ�U0c�H�J�g
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������� ­����E± ³¾� ¶ zogG�yi¬sPhjw�pWwyx>rPhj��po�y{jr	sPko�®s i�w�p*¹*v�gP��vËsPwSsukNvË��{jw�Áo�y{)��hjpNhj�´f\�
�2h sPk sukNv ² v¬¹*v�p�Á
v�gu� � À��ygPÆCfo�ygP}\sÃ�y{j��w�guh sPkN� ¹\r����ui�{jw�ruv�pNv�rPr��>wyx;hjp\h suh��y{5��fNv�rurPv�r0xÈw�g
}Nh ¼»v�gPv�p�sLruhj��pN�y{ � suw � pNw�hjruv%gu�®suhjw�r��5³¾Á ¶ ÌLfN�´Á
v�gÄwyxIpNv�i�v�rPrG�ygt�¨xÈfNpNi¬sPhjw�p$i��y{ji�fN{��®sPhjw�pNrLxÈw�g
i�w�p*¹*v�gu��v�pNi�v;suw¸��{jw�ÁN�y{E��hjpNhj�´f\���������
	�� � � ( Ó�ÛYx¾w�g5gPv�xÈv�guv�pNi�v · w�hjp�s �Y�
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������� ­����m± �\�y��v%�yr2zIhj�N�oÔ\l\ÁNf\sLx¾w�g5gPv�xÈv�guv�pNi�v · w�hjp�s	���2h sPk �����
	�� � � ( ���\�
� ¯
§�� � �E± Ç�w�gugPv�{��®suhjw�p;i�wCv�
�i�hjv�p*sur|Á
v�sq��v�v�pÂ��{jw�Áo�y{Ci�w�p*¹*v�gu��v�pNi�v5rufNi�i�v�rur|�ypN};}NhjrPsu�ypNi�v
wyx/hjpN}\h ¹\hj}NfN�y{�}NhjrPsu�ypNi�v�r¸wyx · �ygG�y��v¬sPv�gur;x¾gPw�� ��{jw�Áo�y{Äw · sPhj�´f\� �yrÂ��v�{j{��yrÂsPkNv¨sPwysu�y{
}NhjrPsu�ypNi�v��\�

i�guw�rur � i�w�gugPv�{��®sPhjw�p¨i�w�v�
�i�hjv�p�sPr2�;� g�� s��guv¬x¾v�gPv�p\i�v· w�hjp*s � � � �
� � �
� � ��� � �
��� �L� ( Û®Ó*��� �L� ( Ó�Ó*��Ô �L� ( �����*Û �L� ( ����Ô�� �L� ( ÕyÓ*��Õ
��� �L� ( ���\Í�Í �L� ( Õ���Ô�Õ �L� ( Ó*�*Ûy� �L� ( Ó*��ÕyÓ �L� ( Ô\Í���Ô

O�Q�@�O�O�Q�DbHWJ�HfO�HW@�S�g�L�DNB�B«a
U�F^O�Q�HWB^j�@�F�@�RbD�O�D=F«H`B^RbU�F�DkM&F�H�O�H`M&@�S#O�Q�@�J§O�Q�DbU�O�Q�D=F�B=��[mQ�D/M�F�UCB�BVG
M�UCF�F�D&S`@0O�H�UCJ�M�U4D&·/M&H�D=JiO�B�a
U�F�¢£¤4��¥b¦���@�J�K � � @�F�D�@�j�j�F�U%e�H�R/@�O�D&SWo/D=liL�@�S¨�
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(a)

������� ­����E± ~/v · v�pN}Nv�pNi�v)wyx;i�w�p*¹*v�gu��v�pNi�v�Á»v�ko��¹\hjw�g¨w�p	sPkNv�}Nhj��v�pNrPhjw�po�y{jh sq� wyx�sPkNv· �ygG�y��v¬sPv�g/r · �yi�v��¸³ºsuw · {jv¬xÈs ¶ �%Ç�w�p*¹*v�gu��v�pNi�v¸pNv�hj��k�Á»w�gPkNw�wC})h x|sukNvY¿ow��d¹*v�{jwCi�h sq�Ê³ºsPw ·
ko�y{ x ¶ w�g;suk\v¨r · v�v�}ÊwyxLrPw�fNpN}	³ÈÁ
wysPsPw�� ko�y{ x ¶ hjrYsPkNv0w�pN{ �)ÅNstsuhjpN� · �ygG�y��v¬suv�gÂ�ypN}Ê�y{j{
wysukNv�g · �ygu�y��v¬suv�gur%�yguvYruv¬s%sPw�³¾�ypN}�kNv�{j})�®s ¶ sPkNv´i�w�gPguv�i¬s%¹��y{jfNv�r��;n�xasPkNv¸hjpNh sPh��y{ª��fNv�rur
x��y{j{jr%�Lh sPkNhjp�sPkNv���guv�v�p>gPv���hjw�pmlEsPkNv�p>suk\v¸ÅNsPsPhjpN�)�y{j��w�gPh sukN�Ji�w�p�¹*v�gP��v�rYsuwÃsukNv���{jw�ÁN�y{
w · suhj�ÂfN���®s � 

 � Õ��Ã���®r�w�g´�®s � 
� � ��Õ������®r�lEgPv�r · v�i�sPh ¹*v�{ �½Ý Ò {jwystsPv�}>hjrÂ�y{jrPw$sPkNv
pCfN�ÂÁ
v�g4wyxEgPv�Æ�fNhjgPv�}¸xÈfNpNi¬sPhjw�p0i��y{ji�fN{��®sPhjw�pNrÄfNrPhjpN��suk\v2sPkNv�w�guv¬suhji��y{½��wC}Nv�{���³ºsPw · gPhj��k�s ¶ �
ÇÄw�p*¹*v�gu��v�pNi�v%pNv�hj��k�Á
w�gukNw�wC}¨h xm¿Nw��,¹*v�{jw�i�h sq�¨�ypN}0r · v�v�}¨wyxmruw�fNp\}Ã�ygPv2Á
wysPk¨Å\sPsPv�}¨xÈw�g��
ÇÄw�{jw�gPr¸i�w�gugPv�r · w�pN},sPw�sPkNv�p�fN�ÂÁ»v�g¸wyx%guv�ÆCf\hjguv�}Êx¾f\pNi¬suhjw�p,i��y{ji�f\{��®suhjw�pNr�³ºx¾w�g�i�{��ygPh sq��l
w�pN{ � · {jwystsPv�},hjpNrPhj}NvÃwyx/i�w�p�¹*v�gu��v�pNi�v�p\v�hj��k�Á
w�gukNw�w�} ¶ �7³ÈÁ
wysPsPw�� {jv¬xºs ¶ �$Ç�w�p�¹*v�gu��v�pNi�v
pNv�hj��kCÁ
w�guk\wCw�}¸�ypN}Yi�w�� · f\su�®suhjw�pN�y{Ni�w�rPs|h xNr · v�v�}´wyxNruw�fNpN}½ly¿ow��>¹*v�{jw�i�h sq�*l��ypN}YsPkNv�gu�0�y{
}Nh ¼»fNruh ¹Ch sq�Ã�yguv/ÅNstsPhjpN� · �ygG�y��v¬sPv�gur��5³ÈÁ
wysPsPw�� guhj��k*s ¶ � µ {j{
x¾w�f\g · �ygG�y��v¬suv�gPr2�ygPv%ÅNstsuv�}m�
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a
L�J�M�O�HWU�JhM=@�S`M�L�S`@0O�H�UCJ�B�cuD=F�D_@�S�SWU0c�D=KkH�JbO�Q�D3?AD&d�D=J4s
D=F�g�GI½v@�F�liL�@�F�K�O�B�M�Q�D&RbDC�TÊ�L�FEO�Q�D&F�RbU�F�D��
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M�DbU�a�O�Q�DbH�J�HfO�HW@�S�g�L�DNB�B�D=B«a
F�U�R O�Q�D&F�D�� /3U�O�DnO�Q�D/K�H��+D=F�D=J�M�D
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U�am¬�O�O�HWJ�gvj�@�F�@�RkD&O�D=F�B=��s�L�OnO�Q�DhH�J�H�O�H`@�Sug�L�DNB�B�H`BY@CB�B�L�RbD=K�O�U�s
DhO�Q�DhM&U�F�F�DNM�O;d0@�SWL�D���[mQ�D
M�UCJidCD&F�g�D=J�M�D�J�D=H�gCQ4s
UCF�Q�U4U�K�a
UCFAO�Q�HWBTM&@CBEDuHWB#S`@�F�g�D&FAO�Q�@�JYHWJ;¬�gCL�F�D�~�@��Ns�L�O�BEO�HWSWS4B�R/@�SWS�D=FAO�Q�@�J
H�Jh¬�g�L�F�D^��K2��[mQ�D^J4L�RYs+D&F�U�a�F�D=liL�HWF�DNKba
L�J�M�O�HWU�JPM&@�S`M�L�SW@�O�HWU�J�BuQ�@�BuHWJ�M�F�D=@CBEDNK/K�F�@�R/@0O�H`M&@�S�SWo
c�HfO�Q�HWJ{RbUCBEO�U�a;O�Q�D�M�UCJidCD&F�g�D=J�M�D�J�D=H�gCQ4s
UCF�Q�U4U�K�M�UCRbj�@�F�D=Kwc�H�O�Q�s
U�O�Q��3¬�g�L�F�D§�CK�@�J�K
¬�g�L�F�D;~�@���[mQ�D;j�@�F�@�RbD&O�D&F�B�j�@�M&D�H�J�J�U0c��%GxK�H�RbD=J�BEHWU�J
@�S6�
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������� ­����E± Ç�w�p*¹*v�gu��v�pNi�vÄpNv�hj��kCÁ
w�gPkNwCw�}Yh x\}o�®su�L�ypo�y{ �\rPhjrªhjr · v�gPxÈw�gu��v�}%hjp%sPhj��v4hjp\rPsPv��y}
wyx/xÈguv�ÆCf\v�p\i��Ê}Nw��0�yhjpmÝ�i�w�� · �ygPv¨�Lh sPkÊÅo��fNgPv$�y}m�	³�� ¶ � ` k\vÃgu�ypN}Nw�� · ko�yrPvÃrPkNh xÈs���
Á»v¬sq�Äv�v�p)~/w ·N· {jv�g/�ypN} � gPhj{j{jw�fNhjpÃw�rPi�hj{j{��®suhjw�pNrLhjr2�yruruf\��v�} Ö p\w��Lp��ypN}�k\v�{j}$i�w�p\rPsu�yp�s�Ý
³¾Á ¶ � ` kNv2gu�ypN}Nw�� · ko�yrPv2rPkNh xºs�hjr���ÅNxºsuk¸Å\sPsPhjpN� · �ygG�y��v¬sPv�g�l�ÁNf\s��Lh sPk�i�w�gPguv�i¬s�¹��y{jf\v%�yr
hjpNh suh��y{½��fNv�rur�ÝE³¾i ¶ ��hjpNh sPh��y{m��f\v�rPrLxÈw�g �� hjrLwy¼)Á*��� �y�\ÝE³È} ¶ ��hjpNh sPh��y{m��f\v�rPrLxÈw�g �� hjrLwy¼)Á*�
�4�

[mQ�D�F�D=B�L�S�O�BbBEQ�U0c�JrHWJy¬
g�L�F�D�~�M�@�J�K�K�BEQ�U0c¾O�Q�D�D&�+DNM�OzU�a;@�J�HWJ�HfO�HW@�S�g�L�DNB�Bna
UCF ��
O�Q�@�OnH`BYU��rs4o � ��7pX
¬�g�L�F�Dh~CM=]Y@�J�K �¡X
¬�g�L�F�Dh~CK�]���F�D=B�j
DNM�O�H�dCD&SWo��vÊ�UCF�O�Q�D=B�D�M=@�B�D=B=�#D=d�D&J
H�J�HfO�HW@�S#gCL�D=B�BEDNBma
U�F3O�Q�DnBEj+D&DNK�U�a�B�U�L�J�K�@�J�KPO�Q�D���U0c³d�D=S�U�M�H�OVo�O�Q�@�O«@�F�D�d�D=F�oPM�SWUCB�D�O�U/O�Q�D
M�UCF�F�D=M�OkB�U�SWL�O�HWU�JrRkHWg�QiO/J�U�OkSWD=@CKqO�U,M&U�J4d�D=F�gCD&J�M&D/O�U�O�Q�D�gCS�UCs�@�SmRbH�J�H�RnL�R���©4HWJ�M�D �� H`B
j�L�F�D&SWo�F�@�J�K�U�R a
F�U�R @vF�@�J�g�Dh��Æ=Æ&Æ�7�����O�Q�D�HWJ�H�O�H`@�Smg�L�DNB�BYHWBkU���s4o � ��7�H�J�@%d�D&F�@�gCDz@�J�K
¬�g�L�F�Dk~�M�M=@�Jvs+DnB�D&D=J§@�B«F�D=j�F�D=B�D&JiO�@�O�HWd�D�a
U�F^@�JvD&e�j
D=F�HWRbD&JiO�@�ST@�j�j�SWHWM=@0O�HWU�JA�«ÊTH�gCL�F�DY~�K�H`B
@bcuUCF�BEOEGxM&@CBED^B�M&D&J�@�F�HWUkc�HfO�QPF�D=B�j+D=M�O�O�UkO�Q�D�HWJ�H�O�H`@�S�gCL�D=B�Bua
U�F�O�Q�D;j�Q�@CBED;B�Q�H�a!O=��tuUCRkj
@�F�H�J�g
O�Q�D;J4L�Rns
D=F�U�a#a
L�J�M�O�H�UCJ�M&@�S`M�L�SW@�O�HWU�J�BmHWJh¬
g�L�F�D;�k@�J�KP~�s�GxK2�4O�Q�D;s
D=J�D�¬�O_U�aAO�Q�D�a
F�DNliL�D&J�M&o
K�U�R/@�H�J�a
UCF;O�Q�DPK�@0O�@�@�J�@�S�o�B�HWB�HWBYD&d4HWK�D&JiO=��[mQ�Dh@CK�K�H�O�HWU�J�@�SuM&U�Rbj�L�O�@0O�HWU�J
@�S�M&UCBEO�a
U�F;O�Q�D
a)@�BEO3Ê�UCL�F�HWD&F�O�F�@�J�BVa
UCF�R�@�O�D=@�M�Q�a
L�J�M�O�HWU�J�M&@�SWM&L�S`@0O�HWU�J�HWBmJ�D&g�SWHWg�HWs�S�D;M&U�Rbj�@�F�D=KzO�Uka
L�J�M�O�HWU�J
M&@�SWM&L�SW@�O�HWU�JPHfO�BED=SfaV�

8 Ì��iÌz� ����'I$�5I�x��./�&5!-��=*0$
.3@�FEO,�&5k����Ì�� 7�ª0�«D&Rbj�SWU0o ��F�U�J4o£Í BbRkD&O�Q�U�K�O�UqD�e4O�F�@�M�OzH�J�HfO�HW@�S3g�L�D=B�BEDNBba
U�F/O�Q�D§B�j
D=D=KwU�a
BEUCL�J�K2��O�Q�Dm�
U0crdCD&SWU4M&HfOVon@�J�KnO�Q�D�j�Q�@�B�D_B�Q�Hfa!O�a
F�UCR�O�Q�D«BEHWg�J�@�S�H�JkO�Q�D�O�HWRbD_K�U�R/@�H�J���[mQ�DNBED
@�F�DvBEL�s�BEDNliL�D&JiO�SWoyL
BEDNK�@�B/HWJ�H�O�H`@�S3gCL�D=B�B�D=Bba
UCFh@pRbU�F�Dv@�M=M�L�F�@0O�D�?AD&dCD&J4s
D=F�g�GI½§@�F�lCL
@�F�K4O
@�SWg�UCF�H�O�Q�R��qÊTHWg�L�F�D�|N��B�Q�U0c_BYO�Q�D�M&U�J4d�D=F�gCD&J�M&Dzs
D=Q�@%d4H�UCFnU�a_O�Q�D�?AD&dCD&J4s
D=F�g�GI½§@�F�lCL
@�F�K4O
@�SWg�UCF�H�O�Q�R»H�JbO�Q�D_O�H�RbD3@�J�Kka
F�D=liL�D&J
M�onK�U�R/@�HWJba
U�F�d0@�F�o4HWJ�g;R/@0e�H�RnL�R D&F�F�UCF�BTU�a£O�Q�D3HWJ�H�O�H`@�S
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������� ­�� 	��E± Ç�w�p*¹*v�gP��v�pNi�v�Á»v�ko��¹\hjw�g¸³¾�\lE{jv¬xºs ¶ �ypN}�i�w�� · fCsG�®sPhjw�po�y{ai�w�rts¸³¾Á½lEguhj��k*s ¶ h x
Á»v¬stsuv�gYhjpNh sPh��y{|��f\v�rPruv�rY�yguv¸w�ÁCsG�yhjpNv�}�x¾w�g � � l � 
 lE�ypN} �� Á���}N�®sG� · guv · guw�i�v�ruruhjp\�N�¸zow�g
i�w�� · �yguhjruw�p½lNsuk\vYÁ
w�{j}�rPw�{jhj}${jhjpNv�gPv · guv�ruv�p*sur2sukNv;gPv�rPfN{ sLx¾gPw��ÐÅo��f\guvYÔ´�Lh sukNw�fCs%pNw�hjrPv*�
n�s%hjr%�yrPrufN��v�}$sPko�®s%sPkNvÂ�0�®Ï\hj�ÂfN��v�gPguw�g/wyx|sPkNv´hjp*suh��y{ª��f\v�rPruv�r/xÈw�g/v��yiGk)wyx|sukNvYsuk\guv�v· �ygG�y��v¬sPv�gPr¸hjr¸���\l2Í��\lÄ�ypN},Õ*Î¨� ` k\vÃwysPkNv�g¸sq�Äw · �ygG�y��v¬sPv�gPr¸i��yp }Nv¬¹\h��®sPvÃxÈfNgPsPkNv�g���Lv�ruf\{ sur5�ygPv%rukNw��Lp0xÈw�gÄv�� · {jw��ChjpN�;suk\v/ÅNstsuhjpN�Âguw�f\sPhjpNv/sPw´rPhj��po�y{jrÄhjp�suk\v/suhj��vL}Nw��0�yhjp
�ypN}ÃsPw´sPkNv · w��Äv�g2r · v�i¬sPgG�´wyxIsPkNv�ruhj��pN�y{jr;³È}o�®su��}Nv�pNwysuv�}�Á*� �uzIz ` � ¶ �

g�L�DNB�B�D=B�a
U�FuO�Q�D�B�j
D=D=K/U�a#BEUCL�J�K2�CO�Q�D3��U0c�dCD&SWU�M�H�OVo��4@�J�KbO�Q�D3j�Q�@�B�D«B�Q�H�a!O�X
a
U�FuO�HWRkD�K�UCRb@�H�J
U�J�SWo�]��Y[mQ�DnH`BEgCJ�@�S`B^@�F�DkM&U�J�B�HWK�D&F�D=K�J�UCHWB�D&SWD=B�BkX
HWJ�¬�J�H�O�D/B�H�gCJ�@�S�G¨O�U�GIJ�U�H`B�D�F�@�O�HWUi]���[mQ�DkB�@�RbD
g�SWU�s�@�S�M�UCJidCD&F�g�D=J�M�D^M�F�HfO�D&F�H�UCJhH`B_M�Q�UCB�D&J�@�BmHWJ�¬�g�L�F�D�,��

[mQ�D�HWRbj�F�U0dCD=KnH�J�HfO�HW@�S�g�L�DNB�B�D=B�K�U;J�U�O�HWRbj�F�U0dCD�O�Q�D3M&U�J4d�D=F�gCD&J�M&D�s+D&Q�@%d4HWU�F�B�L�·zM�HWD&JiO�SWo
Hfa+O�Q�Dm¬�OEO�H�J�g;H`B�j+D&F�a
U�F�RkDNKYHWJkO�Q�DmO�H�RbD_K�UCR/@�HWJ��#¼�d�D&JkH�a
O�Q�D�H�J�HfO�HW@�S�g�L�DNB�B�D=B�@�F�Dmc�HfO�Q�HWJ/�iÇ
U�a
O�Q�D�M�UCF�F�D=M�OTd0@�S�L�DC��U�J�S�o;Q�@�Sfa+U�a
O�Q�D�¬�O�B�M�U�J4dCD&F�g�D�O�U3O�Q�D�g�SWU�s
@�SiRkHWJ�HWRYL�R�� ��Q�D=JY¬�O�O�HWJ�g
O�Q�DYj
U0c�D&F_B�j
DNM�O�F�@��4O�Q�DYB�@�RbD;K�@�O�@bj�F�D&j�F�U�M�DNB�B�H�J�gnD=J�BEL�F�DNB�M�U�J4dCD&F�g�D&J
M�D^HfaTO�Q�DYRb@�e�H�RnL�R
D=BEO�HWR/@0O�HWU�J/D=F�F�U�F�H`B�|N�iÇh��©4O�HWS�S£~��4Ç�U�a£O�Q�D�¬�O�B�@�F�D_B�L�M&M&D=B�BVa
L�SWS�a
UCF�@�R/@0e�HWRYL�R D=BEO�HWR/@0O�HWU�J
D&F�F�UCF�U�aA7��iÇh�T[mQ�D«B�L�M&M&D=B�B�F�@0O�D_K�UiDNB�J�U�OuK�D=j
D=J�K/UCJbO�Q�D^M�Q�U�H`M�D�a
UCF�O�Q�D3F�D&R/@�HWJ�HWJ�g�HWJ�H�O�H`@�S
g�L�DNB�B�D=B=�mc�Q�H`M�Q{BEQ�U0c_BbO�Q�@�OhO�Q�D§HWJ�H�O�H`@�S3gCL�D=B�B�D=Bba
UCFzO�Q�D�B�j
D=D=K�U�a;B�U�L�J�K�@�J�K�O�Q�D��
U0c
d�D=S�U�M�H�OVoh@�F�D�RbU�F�D^M&F�H�O�H`M&@�S£O�Q�@�J�H�J�H�O�H`@�SAd%@�S�L�D=B�a
U�FmO�Q�D�O�Q�D&F�Rb@�S�K�H��+L�B�HWdiH�OVo�@�J�K � � �

tuU�Rbj�@�F�DNK�c�H�O�Qv¬
g�L�F�D ,��
O�Q�DbM�U�Rbj�L�O�@0O�H�UCJ�@�S�M�UiBVO^HWB^Q�HWg�Q�D&F«a
U�F^SW@�F�gCD&F3d0@�S�L�DNB3U�a � �
[mQ�H`B�H`B�K�L�D_O�UYO�Q�D3a)@�M�O�O�Q
@0O � H`B�J�U0c�S`@�F�g�D=S�okK�D�O�D&F�RbH�J�DNK/s4oYO�Q�D«O�Q�D=F�R/@�S+K�H��+L�B�HWdiH�OVo/@�J�K
� � ��\«B_M&@�JPs+DYB�D&D=J�a
F�U�RÂ¬�gCL�F�D�7���O�Q�D�D&F�F�UCF�BEL�F�a)@�M&D;HWB��
@0O�O�D&F«H�JPO�Q�DYK�HWF�DNM�O�H�UCJPU�a�O�Q�DNBED
j�@�F�@�RbD&O�D&F�B=� ._D&J
M�D���H�a�O�Q�Dz¬�O/K�U4D=BnM�U�J4dCD&F�g�Dka
U�Fb@�g�HWd�D=J � ��HfO/M�UCJidCD&F�g�DNB^a)@�BEO�D&FnHfa�O�Q�D
D&F�F�UCF_O�D&F�RbB3a
U�F�¥ ¦ @�J�K � �w@�F�DkBER/@�SWS#O�Q�@�J§H�a�O�Q�DnO�U�O�@�S#D=F�F�U�F«HWB^K�L�DnO�UPD&F�F�UCF�B_H�J§O�Q�UiBED
OVcuUbj�@�F�@�RbD�O�D=F�B=�

�29 @LX2QÐQ^F�< �^FIH/U 
Y>aH/K»OtX/[\])>aH2[

��Q�D&J S`@�B�D&F�GIH�J�K�L�M�DNKÈO�Q�D&F�R/@�S�@�M&U�L�BEO�H`M&B�H`B�O�U s
DÅ@�j�j�SWH�DNKÉa
U�F�O�Q�DÅBEHWRYL�SfO�@�J�D=U�L�B
RbD=@�B�L�F�D&RbD&JiO�B3U�a�O�Q�DbBEj+D&DNKvU�auBEUCL�J�K2�+��U0c�dCD&SWU�M�H�OVo��
O�Q�D=F�R/@�S�K�H��£L�BEHWd4HfOVoC�2@�J�K�@hB�j
DNM�HWD=B
M�UCJ�M�D=JCO�F�@�O�HWU�J}B�H�RnL�SfO�@�J�D=U�L�B�SWo���BEj+D=M&HW@�S�M�UCJ�B�HWK�D=F�@�O�HWU�J�Q�@CBpO�U»s
D�g�HWd�D=J�O�U�O�Q�D�K�@�O�@
@�J�@�S�o�B�HWB=��ZIO^Q
@�B^s
D=D&J,BEQ�U0c�JvO�Q�@�O^O�Q�DbK�@0O�@h@�J
@�SWo4B�H`B3H`B^RkUCF�DkBVO�@�s�SWDb@�J�K�RbUCF�DkD�·zM�HWD&JiO
H�J{O�Q�D,a
F�D=liL�D=J�M�o�O�Q
@�J{HWJ�O�Q�D,O�HWRbD,K�UCR/@�HWJ���[mQ�H`BhH`B�K�L�D�O�Uw@yF�@�J�K�U�R j�Q�@CBED,BEQ�H�a!O
s
D&OVcuD=D&J�O�Q�DbÃ�F�HWSWS�UCL�H�J,@�J�KvO�Q�D/¶«U�j�j�S�D=F«a
F�D=liL�D=J�M�ovM&U�Rbj+U�J�D=JCO�B^H�J�O�Q�DbB�H�gCJ�@�S6�YÊ�UCF3O�Q�D
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B�@�RbDkF�D=@CBEUCJ���@%d�D=F�@�g�HWJ�gzU0dCD&F�RYL�S�O�HWj�SWD/SW@CBED=F;BEQ�U�O�B=��H�amK�DNBEHWF�D=K2��Q
@�B«O�U�s+D/j
D=FEa
UCF�RbD=K�s4o
@%d�D=F�@�g�HWJ�g�O�Q�D�BEj+D=M�O�F�@b@�J�K�J�U�O�O�Q�D�B�H�gCJ�@�S`BuO�Q�D=RbB�D&SWd�DNB&�

[mQ�D�O�UCj
UCS�UCg�o�U�a�O�Q�D�D=F�F�U�F�BEL�FEa)@CM�D��PO�Q�D³M&U�J4d�D=F�gCD&J�M&D�J�D&HWg�Q4s+U�F�Q�U4U�K2��@�J�K�O�Q�D
M�UCRkj�L�O�@�O�HWU�J�@�S
M�UiBVO�U�a2O�Q�D«K�@0O�@�@�J�@�S�o�B�HWB�K�U�J�U�OuK�D&j+D&J
KzBEHWg�J�Hf¬
M=@�JiO�SWoYUCJbO�Q�D«J�U�H`B�D�S�D=d�D&S`B
H�JhO�Q�D�B�H�gCJ�@�S`B&��©4HWg�J�@�S
J�U�H`BED^K�U4D=B=�iQ�U0cuD=d�D&FN��HWJ�M&F�DN@�B�D_O�Q�D«L�J
M�D&F�O�@�H�JiOVobM�UCJCO�F�HWs�L�O�D=KzO�U�O�Q�D
K�@0O�@b@�J�@�S�o�B�HWB=��[mQ�D;D�e�@�M�O_@�RbU�L�JiO_K�D=j
D=J�K�B�UCJhO�Q�D;S�U�M=@�S�BEO�D&D=j�J�DNB�BmU�a#O�Q�D;D&F�F�UCF�B�L�F�a)@�M&D��

tuU�J4dCD&F�g�D&J
M�D,U�aYO�Q�Dy?AD&d�D=J4s
D=F�g�GI½v@�F�liL�@�F�K�O�@�SWg�UCF�H�O�Q�R¹HWB�@�SWB�U�@ya
L�J�M�O�H�UCJ�U�aYO�Q�D
M�SWUCB�D&J�DNB�BYU�a_O�Q�DhHWJ�H�O�H`@�Smg�L�D=B�BEDNB;O�U§O�Q�DPg�SWU�s
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