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9;:=<?>A@BDCFEHG > EHIJIKEHGLGME#N <?:PO EHQRGSE < BTGVUXWFY?ETZKBTGV[]\KC^IKY_Ga`cbKIdW^e=fKEHI�BT[�[]\KbKQgG?W : bKY < \ >�> EHGihkj?lnm;oapMq�oLrVsgt> fRG4u;b :=<L> EHb"vJwSvaxy[]z < E < G?W^C�EHQ{YLW^Y_GME4bdY?E4b�BT[ : U=E <?< BDY?QTE4bKIKE|[]\KbKQgGMW : bKE < u~}�G�EHQ{YLE > N�EHC/fKE < N @BkE <� E4BDb :K� Y�Q{\ < U=ETZXY :=> E < E4b�Q : bRG?W^bR\KE < G : e��'�{���7�a�P�����|[]\KbKQgGMW : b�����ln�do7�Hq�� ln�do7�Hq^�7u ��: NK\KC^` < G�YMBDeTG
QPBDb�U{W : Nd[�BTGLGME � E4BDb :K� Y�QR\ < U=E�Y :=> E4b : NKY?Q < W�[�G�N @B�E4b�UDBTbKI < E'GM\ < BT[cUTB < W^e=fdE4I�[�u�EHQ{YHu$EHb�GMW > E
W^eDE4bKbKE > E4b�QgUTBDI < BTGMWFY?Q N;B < Q�Y @BDCFE4IKEHYiBTG > BDb�W�C^z=¡�EHG¢BT[�IKEHbKbKE�GMW > E�¡�EHY?z=e=E < �4£D¤ ��¥¦��§{��NK\KbKQgGME <
W/N;B < QDE4b©¨�}&C^CFE < YMBDeTG�N @B�E4b1BTbKIKE4b >A@BDIdEDZ;fgU{W^Y > BDb�Y?QPBDC/C^EHIKE|E'[�GME < E4b
Q < \KQRQDE > E4I�e=\KCFI�Z;Y :=>
E < NKCªBD«HE < EHG�EHG#\KQDEHbKIdGyYLG?E4I�W&¬dBTf;B < BXZ©Y @BJYLQTBTC > BDb1¡KC : G�GaBTe=EE4b � E7BDb : QR\ < U=Ek���$l®�do4�4q¯� °�Z
fgU :=< B < E4BDC^E'G¢°±N;BDY?YLE <c> E4I�¬dBDf;B < BdZ : e�Y @B�e=EHbKbKE > C^zD¡�E�Q{\ < U=EHb�²´³� �cj]²Lt´W^bKIdE4bd[ :=< EHGVGMW^IdY < \ > Z
Y :D> E < W : U=E < EHbKY?Y_GME >�> E4C^YLE > E4I�EHbKYcQ : bKIKW�GaBDC�uRµ#E < E < I : e�IdEHGcN <?: ¡KCFE > ZRBTG�[]\KbKQgGMW : bKE4b��¶WFQ{QTE
E < IKW�·©E < EHbRG?WªBD¡�E4C�Z : e�BTG > BDb�Y?QPBDC�CFz=¡�E5\KE4bKIdE4C^WFe fR\ < G?W^eDGi[ :=< BPGSQ{\dbKbKE�[]z=C^e=E5QR\ < U=EHb�²´³� �cj�²Lt'u�&<?:PO EHQRG?EHG�¡�E4Y_G @B < IKE4CFY�W¯BTG�Y?`¢G?G?EY?WFe�W^bdI�W � E7BDb :K� Y�Q : bKY_G < \KQgGMW : b¸j�BDC�GMY @B�BTG�Cª`cY?E : ek[ :D< YLG @B
¡�E4Y?Q < WFU=EHC^YLE4b
eDE4bKe=W�U=E'G�bdE4IKEHbd[ :=< t¹Z : e�IKE4CFYSW�BTG�¡�EHYLUTB < E|º YLNKz < eDY >A@BDC�fKE <L:=> u
» ¼¾½�.�¿&À´Á1Â�¿�64½�.�35. Ã|ÄÆÅÇ3#Ã�.�½1ÈLÉÊÂJÁ1À�Ë�3
Ì WDQ : bKY_G < \KE < E < E4b�[]z=C^eDE�BT[{Q : bRG?W^bR\KE < GMETZÍYLGÏÎ{QRQDEHU{WFY¯CFW^bKE4` < E$[]\KbdQRG?W : bdE <�ÐPÑ o ÐgÒ o Ð � o ÐÍÓ o7Ô7Ô7Ôd��l®�do4�4q��ln�do7�4qF�7u5µ#WFY?Y?EA[]\dbKQgGMW : bKE < CFW^e=eDE < IdE <?> E4IÆYLN�EH«4W^EHCFG�W�ÕcBDb;BD«af < \ >�> E'G¶h�jLl®�Xo7�4q�o?r´�Pt'u 9 \KbdQRG?W :TÖ
bKE < bKEJUX`cC^e=EHY Y @BDIKBDb�Z´BTG[]zDC^e=EHb×j ÐÍØ tLÙØ7ÚKÑ E <�Û BD\K«afgÎ : e1IdE < [ :D< Q : bgU=E < e=EHbgG >�: IÜEHbÜ[]\KbKQgGMW : b
�ÜÝ1h�jLl®�Xo7�4q�o?r´�Pt'u
Þ¢ßPà�áãâ�ä 9 \KbKQgG?W : bKEHb ÐÍÑ �&ln�do7�4qV� l®�do4�4q^�|E < e=WFUDEHGyU=EHI ÐPÑ j�²Ltyåæj�²¹o?²Lt'u�ç5\ < U=E4b�[ :=<|ÐPÑ E < e=W�U=E'G
U=EHI��

9 W^eD\ < �
ç5\ < UDE4b�e=E4bKbdE > C^z=¡�E4Y > E4I�Q : bKYLGMBDbgG�f;BTYLGMWFe=fKEHI�Z : e ÐPÑ E < Y @BTC^E4IdE4YS¡�EHYLG?E > GSU=EHI
QR\ < U=E4b©u

�



Þ¢ßPà�á � ä ç5\ < UDE4b [ :=< []\KbKQgGMW : bKEHb Ð=Ò ��l®�do4�4q�� ln�do7�Hq^�SE < e=W�U=E'GiU=E4I©�

9 W^eD\ <��
ç5\ < UDE4bke=E4bKbdE > C^z=¡�E4Y > E4I�Q : bKYLGMBDbgG¢f;BTYLGMWFe=fKEHI�Z : e ÐgÒ E < IKE < [ :=< ¡�E4Y_GME > G�UDE4IkQ{\ < U=EHb�uX}´bdfKE4IKY Ö
QgUTBDI < BPGMEHG�ln�do7�4qF��E < fKE < WFbKIKIKEHCFG´W��5IKE4CFQgUDBTI < BTG?E < Z : e�fRUDE < G¢IKEHC^QgUTBDI < BTG�e=E4bKbdE > C^z=¡�E4Y&IKW^BDe : bKBDCFG
BT[¯QR\ < UDE4b
[ :=<�Ð=Ò u Ì W©b : GME < E < bdE4IKEHbd[ :=< []\KbKQgGMW : bKYLUX` < IKW^E < bKE5[ :=<�ÐgÒ W��LQRb;`cQRNK\dbKQgGME < bKE��d�

ÐgÒ j��gt´å ÐÍÑ j��gt&å j��doa�gt¹o ÐgÒ j Ò� t&å j ÒÓ o ÒÓ t¹o ÐgÒ j �� t´å�j��do �Ó t¹o ÐgÒ j Ó� t&å j ÒÓ o7�Ít¹o ÐgÒ j
	� t�å j �Ó o �Ó t¹o
ÐgÒ j��� t´å j ÒÓ o ÒÓ t¹o ÐgÒ j�� t&å j �Ó oa�gt¹o ÐgÒ j��� t�å j_�=o ÒÓ t'o ÐgÒ j��� t�å�j �Ó o �Ó t¹o Ð=Ò j_� t�å ÐPÑ j��Ít&å j��=o7�Ít¹Ô

µ#EHGcE < N < BDQgGMW^YLQ�BPGiW^bKIX[]z < E#EHb�b : GaBPGMW : b�[ :=< QgUTBDI < BTGME < bKE5W 9 W^e=\ <�� u��SU=E < BT[�IKE��QgUDBTI < BTG?E < E <
BT[�[ :=<?> E4b �������Ò å�� s�� ÒÓ o s Ó! �" �$# � ÒÓ o�#Ó! o % åã�Do � o7Ô7Ô4Ô4o
�do
[ :=< N;BDYLY?E4bdIKE'&�o
(�å��=o � o
) j]Y :=> BT[]f;`cbde=E < BT[�% t'u¯ç#UTBDI < BPGME < bKE�bR\ >�> E < E < EHY�Y :D> W 9 WFe=\ <*�
Y @BTC^E4IdE4Y4Z~BPG ÐgÒ jLl � � Ò� o � � qªt,+ ���-�.�Ò [ :=< % å��Do � o7Ô7Ô4ÔHo
�XÔ
/1032 ß547698;:<�= ��> ÕVE4YLG?E > EHG[]\dbKQgGMW : bKY?\KIXG < Î{Q�[ :=<�ÐgÒ j�²LtyeDÎ{C^IdW^eDG�[ :=< ²�Ý ln�do7�!?@�Tq�Z�fdfRU�u�[ :=< ²�Ý
lBAC?@�do
DC?@�Tq�u

�



Þ¢ßPà�á � ä ç�\ < U=EHb [ :D< []\KbKQgGMW : bKEHb Ð � ��l®�Xo7�4q�� l®�do4�4q^�iE < W��;eD\ < EHb bdE4IKEHbd[ :=< G < \KQRQDE'G : N > EHI�[]EHI
YLG < EHe�j]e=E4bKbdE > C^z=¡KY < E'GMbKWFbKe=E4bJ[ < E > e @B < BT[¯bR\ >k> E < E < W^bKe=EHb BT[$IdE4C^QgUTBDI < BTGME < bKE7t'�

9 W^eD\ < )
��E < E < E4bKfKEHIKY?QgUTBDI < BTGME'G¶ln�do7�4q � WFbKIKIKEHCFG�WSºd�¶å � � IdE4C^QgUTBDI < BTGME < Z : e¶fgU=E < G�IdE4C^QgUTBDI < BTG�e=E4b Ö
bKE > CFz=¡�EHY´IKWªBDe : b;BDC�G : e > EHIkQ : bKYLGMBDbgGcf;BTYLGMWFe=fKEHI�BT[ Ð � u �SU=E < GiBT[©IKE � � QgUTBDI < BTGME < E < BP[©[ :=<L> EHb

� �-���� å � s�� ÒÓ�� o sÓ��� " � # � ÒÓ�� o #Ó��� o % åã�=o � o7Ô4Ô7ÔHo � � o
[ :=< NKBDY?YLE4bKIKE &�o (�å��=o � o7Ô7Ô7Ô'o
)D��j]Y :=> BT[]f;`cbde=E < BT[7% t¹u=µ#E4CFQgUDBTI < BTG?E < bKE � �-�.�� bR\ >�> E < E < EHY�Y :=>
W 9 WFe=\ < ) Y @BTC^E4IdE4Y�BTG

Ð � j?l � �
Ò

� � o �� � q�t,+ � �-�.�� [ :=< % åã�=o � o7Ô4Ô7ÔHo � � Ô
� `ce > ` < QDE�G?W^C�Z�BPG Ð � j %'?@�gtSå ÐgÒ j %'? �gtS[ :=< %æå �Xo7�=o7Ô7Ô4ÔHo
��j�BDC�GMY @B Ð � Y_GME >�> E <#: U=E < EHbKY > EHIÐgÒ N @B��LQRb;`cQRNK\KbKQgG?E < bdE���[ :=<�Ð=Ò t'Z : e

Ð � jLl � �
Ò

� o � � qªt,+ � �-�.�Ò [ :=< % å��Do � o7Ô7Ô4ÔHo
�XÔ
/1032 ß547698;:<�= � > 9 W^bKIJY?B > GMCFW^e=E�²cÝ¸ln�do7�4q©[ :=< fgUXWFC^QTE Ð � j]²Lt´å j
	� o@� t¢fKfgU�u Ð � j�²Lt�å j1�Ò � o �Ò � t¹u

)



Þ¢ßPà�á j ��� �Ít ä µ#E4b Q : bgGMWFbR\KE < GME5[]\KbKQgGMW : b ÐÍØ���Ò ��ln�do7�Hq�� ln�do7�4qF�SQ : bdYLG < \KE < E4Y�\KId[ < B []\KbKQgG?W : bKEHbÐÍØ �&ln�do7�4qi� l®�Xo7�4qF� N @B
YMB >k> E >A@BDIKETZ$Y :=> ÐgÒ [ < E > Q :=>�> E < [ < B ÐPÑ Z : e�Y :=>¾Ð � [ < E > Q :=>k> E <[ < B Ð=Ò u��iWFC�IKEHb±BTC^C^E < EHIKE
[]\KbKIdbKE�[]\KbKQgGMW : b ÐÍØ fKz < E < E4b�W^bdIKIKE4CFW^bKe BT[yQgUDBTI < BTG?EHG�ln�do7�4q � W � Ø
IKEHC^QgUTBDI < BPGME <,� �����Ø BP[�[ :=<?> E4b1l s�� ÒÓ�� o sÓ�� q " l # � ÒÓ�� o #Ó�� q�[ :=< N;BDY?YLE4bKIdE &�o
(�åÆ�=o � o7Ô4Ô7ÔHo ) Ø u Ì WFIKE < E�f;B <
U{W ÐÍØ
	 � � � Ò� � o �� �  �� + � �����Ø o % å��Do � o7Ô7Ô4ÔHo
� Ø Ô
 E4YLG < WFQRG?W : bdE4b ÐÍØ�� � � � Ò� ��� �� �  E < E4b < EHG�C^WFbKW^E�j�BP[VEHb BP[VIdE � < EGÏÎ{N�E < e=E4bde=WFUDEHG�W 9 W^e=\ <�� t'Z : e�U{W
IKE �;bKE < E <�ÐÍØ���Ò N @B WFbRG?E < UDBTC^C^E'Gyl � � Ò� � o �� � q�U=EHI � � E7BDb : Q : bgG < \dQRG?W : bdE4b �kY :=> U{WFYLGSW 9 WFe=\ <�� �

ÐÍØ�� � � � Ò� ��� �� �  
ÐÍØ���Ò�� � � � Ò� ��� �� �  

9 W^eD\ <��
� BTC^C^E � < E5GMWFCF[�`cCFIKE�CFz=¡�E < ¡ @BDIKE Ð Ø�� � � � Ò� ��� �� �  

: e ÐÍØ���Ò�� � � � Ò� ��� �� �  W�QgUTBDI < BTGME'G � �����Ø ZKIXUXYHu
ÐÍØ���Ò 	 � � � Ò� � o �� �  �� + � �����Ø o % å��Do � o7Ô7Ô4ÔHo
� Ø Ô

Ì E4IyQ : bRG < \KQgG?W : bKEHb�BP[ Ð Ø���Ò ¡KC^W�U=E < QgUDBTI < BTG?EHG¢ln�do7�4qF�/W^bKIKIdE4CFG�W � Ø���Ò IKEHC^QgUTBDI < BTGME < � �����Ø���Ò BT[{[ :=<L> EHb
l s�� ÒÓ������ o sÓ������ q " l # � ÒÓ������ o #Ó������ q�[ :=< NKBDY?YLE4bKIKE &�o
(©å��=o � o4Ô7Ô7Ô'o
) Ø���Ò Z : e

ÐÍØ���Ò 	 � � � Ò� ����� o �� �����  �� + �������Ø���Ò o % åã�=o � o7Ô4Ô7ÔHo � Ø���Ò Ô
�



/1032 ß547698;:<�= � > Õ¢E4Y_GME > [ :=< fgUDE < G � Ý��"EHG¯[]\KbKQgGMW : bKYL\KIdG < Î{Q|[ :=<�ÐÍØ j]²Lt�eTÎXCFIKW^eTG¯[ :=< ²cÝ¸ln�do7�!?@� Ø q�u
Õ¢EHYLGME >ÊÐ��Ø j_�5?dj � w � Ø tLt'u
/1032 ß547698;:<�=�� > ÕVE4YLG?E >ÊÐÍÓ j_�5?��=t'u/l Ì WFbKQ~�~Õ¢E4bgÎRG�BTGy�5?	��åã�!?@� � � ?DºX� � j A � �5?	�=t ?	� � �dunq

 0 6�� 8 8�RßPà�á 4/ä �SU=E < BP[�[]\dbKQgGMW : bKE < bKE ÐÍØ �&ln�do7�4q�� ln�do7�4qF��E < Q : bgGMW^bR\KE < G?EDu 9;:=< fgUDE < G � E <
QgUTBDI < BPGMEHG�ln�do7�4qF�SW^bKIdIKE4C�GSW � Ø IKEHC^QgUTBDI < BPGME <�� �-���Ø Z�% åÆ�=o � o4Ô7Ô7Ô'o
� Ø Z : e�IKE < eg`cCFIKE < �
j�W�t � �-�.�Ø å l s�� ÒÓ�� o sÓ�� q " l # � ÒÓ�� o #Ó�� q�[ :D< N;BDY?YLE4bKIdE &�o (�å��=o � o7Ô7Ô7Ô'o
) Ø j]Y :=> BT[]f;`cbKe=E < BT[�% t
j�WFW�t�� � �� Ú�Ò ���-�.�Ø å ln�do7�Hq � [ :=< BDCFC^E � Ý��Su
j]W^WFW�t Ð�� 	 � � � Ò� � o �� �  �� + �������Ø [ :=< BDCFC^E���� � : e�[ :D< BDC^CFE % å��Do � Ô7Ô7Ô'o
� Ø u
¬XNKz < e=Y >A@BDCFE4bKE�bKEHIKE4bX[ :=< QPBDb j : e YLQTBTC�¨ tJ¡�E4Y_UTB < EHY�U=EHI BTG ¡�E4bgÎRG?GME : NKYL\ >k> E < W^bKeDE4b : U=E4bX[ :=<
j�\dIKE4b�W^zTU < W^eDG¢BTGifdE4bgU{W^Y?E5G?W^C�fRU :=< IKBDb []\dbKQgGMW : bKE < bKE ÐÍØ E < Q : bKYLG < \KE < E'G¹t'u  \ >�> E'G¢r � \KIKYLGÏÎ < E4Y> E4I�b :=<L> EHb�v�w#v Ù u�Õ¢E > ` < Q~Z/BTG�IKWªB > j � �����Ø t#å ) � Ø [ :=< BDCFC^E � : e %1u������'�����{�D�'��^� �g�k£D�
� �^� ���{�! " ©�$#&%£P�'��£� ����'¥�¥^�'�' )(?§{�! �£+*$#&%£P�'��£� ��{�! ©�S��(�#;�'�X¤ ¤��'�¹�, {§{�! �- Ì Wd¡�EHeDÎ{bKIKE < W~¬XNdz < e=Y >A@BTC�A> E4I¶BTGyIKE �KbKE < E � E7BDb :d� Y�[]\KbKQgGMW : b��Vu/µ#\�QPBDb �KbKIKE�E4b¶IKE �KbKWFG?W : b¶BT[Vb :=<L> EHb�v�w#vax�YHu AXu � W
�/.�E'G < W^Y?QTE  \ > �Ku
/1032 ß547698;:<�=10 > Ì W^YHZd[�u�EHQRY4u;U=EHI�BTGS¡ < \Ke=Ekj�Wªt : e�j�WFW^Wªt�W : NKYL\ >�> E < W^bde=E4b�ZdBTG

v Ð2� j�²Lt�3 ÐÍØ j]²Lt v Ù54 ) � Ø [ :=< BDC^CFE¢²cÝÜl®�do4�4q : e�[ :D< BDC^CFE±� 4 �76 �ÍÔ
Ì WFYfKE < EH[�G?E < Z&BTG�v Ð�� 3 Ð Ø vax 4 ) � Ø b @B < ��8 � u Ì WFY BTG[]z=CFe=E4b j ÐÍØ tLÙØ7Ú�Ò E < EHb Û BD\K«afgÎR[]z=C^e=EJW
hkj?ln�do7�4q�o?r´�Pt'u:95z < EHbKIKEHC^W^e < E4IKE [ :=< Z�BTG�IKE < �KbKIKE4Y�EHb�Q : bgGMW^bR\KE < G�[]\KbKQgG?W : b����$l®�do4�4q´� r���Y @BÐÍØ � � [ :=< � � ; > fgG4uKb :=<L> EHb¸v�wSvaxRu
/1032 ß547698;:<�==< > 9�z <J< E4IdE¶[ :=< ZSBTG
�cj?ln�do7�Hq�t�E < EHbÇIKEHC > `cbKe=IKE¶BT[�ln�do7�4q � Z : e BTG��cjLl®�do4�4q�t�E <
BT[]YLC^\dGLGMEHG4u
� bK`cYLGMEyY?Ndz < e=Y >A@BTC©U{W^Y?EHYSIKEHG4Z~BTG�����l®�do4�4q�� l®�do4�4q^��E < YL\ <]O EHQRG?WFU�u
/1032 ß547698;:<�=?> > 95z <c< E4IKE�[ :=< Z;BTG

� 	 � � � Ò� � o �� �  � + � �����Ø [ :=< BDCFC^E � : e [ :=< BDCFC^E % å��Do � Ô7Ô7Ô'o
� Ø Ô
Ì WFYifKE < EH[�G?E < Z�BTGSfgU{W^Y1@
Ý¸l®�Xo7�4q � Z;Y @B E <

A j,@/o¹�cjLl®�do4�4q�tLt 4 ) � Ø [ :=< BTC^C^E � Ý��SÔ
Ì WFYSE4bKIKEHC^WFe�BTG?@�Ý��cj?ln�do7�Hq�t¹u�l Ì W^bKQ~��Õ¢E4bgÎRG�j]W^Wªt¢W : NKY?\ >�> E < WFbKe=EHb : eCB#NKegB7U=E )du-D�W �/.�E'G < W^Y?QTE \ > �du®q
/1032 ß547698;:<�=:D > 95z <¯< E4IdE¢[ :=< ZTBTG&IdE < [ :=< fgU=E < G &�ÝE� �;bdIKE4Y&EHb�Q : bgGMWFb{\dE < G�Y?\ <�O E4QgGMW�U BT[]¡KWFC^IKbdW^bKeF s ��ln�do7�4qFs � ln�do7�4qFs ��Ò u Ì W^Y5fdE < E'[�GME < Z/BTG�IKE < [ :=< fgU=E < G & ÝG� �;bKIdE4YyE4b¶Q : bgGMWFbR\KE < G|YL\ <]O EHQgGMWFU
BT[]¡KWFC^IKbdW^bKe�� s ��l®�Xo7�4q�� l®�Xo7�4q s u

A



� {á���� = à 4 <�� �~ßTà 6�� 
	  = <�� 0 ß��� �� �  � {á�	:Rß��:Rß���� Î{Y?eDE <?< W^e=E5Y O `cC^E#QPBDbJC^`cY?E5E'[�GME < Y?Q < W�[�GME'G
GMWFCVN <?:PO EHQRG?EHG : e��TE4CFC^E < N < zDU=EJQ < `¢[�GME < > E4I IKEHG WFQRQDE Ö : ¡KCFW^egBTG :=< WFY?QTEkYLNKz < eDY >A@BDC¢bKEHIKE4bX[ :=< j�fgU :=<> BDb�W^e=EHb YLQPBDC�QRW^e=e=E5N @B�Q : bgG < \KQgGMW : bKE4b
BT[¯[]\dbKQgGMW : bKE < bKE ÐÍØ t'�
/1032 ß547698;:<�=�� > 9 WFbKI
²5Ý×ln�do7�4q$Y @B��cj�²Lt�å j��do7� t : e �;bdI�²5Ý×l®�Xo7�4q�Y @B��cj]²Lt�å j��=oa�gt¹u 9 WFbKI � < E
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