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æn]^InÒ"QJWYRUT~fEWZT ( VjR�f�ãYfEcjfEWYÒ"V W^Õ�Ò"QJWYRUT~fEWZT)Ð$]^VjÒ~]&VjR)Ò~]^QZR[I:W?TNQ�e1f�ÑhV e�V -:I TN]^I�I/.ÃÒ"V I:WYÒ"O
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" Ò"QJWZT~fEV WYR
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R[Ó^\^\aQJL[T?TN]^IÃ]bOb\aQETN]^IzR[VjR/TN]Yf�T�V ìnQJW^I1]^QJcjÔ^R � fEWYÔ 3êÒ"QJWYRUT~fEWZTzX�Ð$]^V c IÃV WYÒ"LNIzfJR[V W^Õ �TN]^I:W'TN]^Ic QJÕ TNV e�I�TNQ @YWYÔ TN]^I�T~fELNÕJI"T6dJIzÒ·TNQJL�ÕJLNQ�Ð�R&f�T�c IzfJRUT6c V W^IzfELNc O(Ð$V TN] �&_�ÏuW
QETN]^I:L�Ð�QJL~Ô^R:X^V ì Ð�I&c I"T�� � � ���! 
"���ÔhI:W^QETNI?TN]^I6fEe�QJÓ^WZT�QEì�TNV e�I�V T�T~f��JIzRnì¾QJL1��TNQ�@YWYÔAf�T~fELNÕJI"TndJIzÒ·TNQJL$V WTN]^I?cjf�T[TNVjÒ"I �! 
" QEì5ÔhV e�I:WYR[V QJW � ùúXbTN]^I:W
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Ò"QJWbdJI"Ñ?Ó^\bÐnfEL~Ô^R:_ ��ë^QJL5ùkI:dJI:W�e�QhÔhI:L~f�TNI:c O/cjfELNÕJIJXzV½_ IJ_�ÕJLNIzf�TNI:L�TN]YfEW�Eÿ^X�V ì A 3 A � 	 & �TN]^I:W ��'Ð$V c c5Ò"QJWYR[VjRUTNI:WZTNc OAI:V TN]^I:L�ìÄfEV c�TNQ�@YWYÔêfÃe�QhÔhI:L~f�TNI:c OAR[]^QJL[T;dJIzÒ·TNQJLzXYQJL;Ð$V c c
c QhÒ:f�TNI?TN]^I&T~fELNÕJI"T 3 QJL�QJW^I&QEì5V T~R�LNQET~f�TNV QJWYR:_Yæn]^VjR�c I:WYÔ^R;R[QJe�I&Ò"LNIzÔhI:WYÒ"I?TNQ1TN]^I�ÓYR[IQEì)TN]^I 
/fEÓYRNR[VjfEW�]^I:Ó^LNVjRUTNVjÒ;ì¾QJL$cjf�T[TNVjÒ"IzRnQEì)TN]^VjRnì¾QJLNeA_
æn]^I?Ò"QJWYRUT~fEWZT~R�� fEWYÔ�	 ÔhI:\aI:WYÔ�Ó^\aQJW � fEWYÔ<31V WAf6Ðnf�O�TN]Yf�T$Ð�I/]Yf�dJI;W^QET$OJI"TûZÓYfEWZTNV @YIzÔ6\^LNIzÒ"VjR[I:c OJ_JP�Q�Ð�I:dJI:L�V T VjR�Ò"c IzfEL�TN]Yf�T�fJR5I:V TN]^I:L � QJL"3�QJL5ãaQETN]1V WYÒ"LNIzfJR[IJX�TN]^IÒ"QJWYRUT~fEWZT�� V WYÒ"LNIzfJR[IzR:_Zæn]bÓYR�V T$fE\^\aIzfEL~R5TNQ6ãaI�TNLNÓ^I�TN]Yf�T � X(3aXhù�\^LNQ�dbVjÔhI;f&e�IzfJR[Ó^LNIQEì5TN]^I6ÔhV .ÃÒ"Ó^c TUOAQEì @YWYÔhV W^ÕÃTN]^I�T~fELNÕJI"T�dJIzÒ·TNQJL 3 V W �! 
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fEWYÔ�VjR ��? ���E��f�Ðnf�O ì¾LNQJe TN]^I��bW^Q�Ð$W�W^QJW(	{cjf�T[TNVjÒ"IAdJIzÒ·TNQJL��ÄÿE�7� � �·_ æn]^I3f�T[T~fJÒ��JI:L�E R
RUTNL~f�TNI:ÕJO VjR;TN]^I:LNI"ì¾QJLNI6TNQTNLNO TNQ R[QJc dJI�f3å/F;âõV W(TN]^VjR/W^I:Ð�cjf�T[TNVjÒ"IJ_�æn]^I1fJRNR[QhÒ"Vjf�TNIzÔ
cjf�T[TNVjÒ"I�LNIzÔhÓYÒ·TNV QJWê\^LNQJã^c I:eôÐ$V c c5]Yf�dJI&TN]^I1RNfEe�I�I"Ñh\aIzÒ·TNIzÔêLNÓ^W^W^V W^Õ�TNV e�IÃfJR�TN]^I�LNI8	
ÔhÓYÒ·TNV QJWr\^LNQJã^c I:e�V W�TN]^I3RUT~fEWYÔ^fEL~Ô ��æHG�I cjf�T[TNVjÒ"I3ÔhIzRNÒ"LNV ãaIzÔ�fEãaQ�dJIJX�ãaIzÒ:fEÓYR[IATN]^I
ÔhVjRNÒ"LNV e�V WYfEWZTzXaTN]^I�ÔhV e�I:WYR[V QJW�XSfEWYÔ TN]^I1Ò"QJWYRUT~fEWZT~R � fEWYÔ,3 fELNI�Ó^WYÒ~]YfEW^ÕJIzÔS_Sæn]^I:LNI8	
ì¾QJLNIJXYfEc TN]^QJÓ^ÕJ]ATN]^I�Ò"Ó^LNLNI:WZT�LNIzÒ"QJe�e�I:WYÔhIzÔA\YfEL~fEe�I"TNI:L�R[I"T~R�ç è"é�T~f��JI � � è :'=@?�XYV TVjR�R[Ó .ÃÒ"V I:WZTnTNQÃfEWYfEc O -:I�TN]^I?LNÓ^W^W^V W^Õ6TNV e�I&QEì�TN]^I&Ò:fJR[I��F1 ���Äü�A"�·_
J K�LHM?ð�ÉYÎON�ð�Ç�ÈhòQP�örðSRbÌ�PuÈTR
0 c c;QEì/TN]^IêI"Ñh\aI:LNV e�I:WZT~R1V WiTN]^VjRÃW^QETNIêÐ�I:LNI LNÓ^WiQJW � ÿJÿVU3P - å�I:c I:LNQJWie1fJÒ~]^V W^IzRLNÓ^W^W^V W^Õ6TN]^I �V WbÓhÑÃQJ\aI:L~f�TNV W^Õ�R[OhRUTNI:eA_^æn]^I?R[QEì TUÐnfELNI�ÓYR[IzÔ�ÐnfJR�F�VjÒ·TNQJL�`b]^QJÓ^\WE RnV e 	
\^c I:e�I:WZT~f�TNV QJWÃQEìSTN]^I1��êfEc ÕJQJLNV TN]^e�Ð$V TN]�V e�\^LNQ�dJI:e�I:WZT~R ÔhÓ^I�TNQ�`hÒ~]^W^QJLNLzX�X ÓYÒ~]^W^I:L




fEWYÔ(P�QbI:LNW^I:Lz_�`b]^QJÓ^\WE R ��æ�r\YfJÒ���fEÕJI6VjR?f�d�fEV cjfEã^c I�f�TÃç ��é{_SU QZRUT?QEì�TN]^I1ÕJI:W^I:L~fEc�LNI8	
e1fEL0�hR5V Wêç �éSÒ"QJWYÒ"I:LNW^V W^Õ?cjf�T[TNVjÒ"I�LNIzÔhÓYÒ·TNV QJWÃfEc ÕJQJLNV TN]^e1R fE\^\^c O�TNQ&TN]^I�I"Ñh\aI:LNV e�I:WZT~R V W
TN]^VjR/W^QETNIJ_SÏuW(\YfEL[TNVjÒ"Ó^cjfELzXMÐ�I�R[I"T�`hÒ~]^W^QJLNL�E R�\^LNÓ^W^V W^Õ Ò"QJWYRUT~fEWZT;TNQAIzûZÓYfEc5ÿ^XMãaIzÒ:fEÓYR[I
Ð�I�ÔhVjÔ�W^QET @YWYÔ6TN]Yf�T�R[I"T[TNV W^Õ?V T TNQ?ãaI�\aQZR[V TNV dJI$V e�\^LNQ�dJIzÔ&TN]^I�LNÓ^W^W^V W^Õ/TNV e�IJ_Jg(I�fEcjR[Q
R[I"T�TN]^I ��'Ò"QJWYRUT~fEWZT�� � ÿE6 ���^XafEWYÔ Ð�I&L~fEW TN]^I�\^LNQJÕJL~fEekÓYR[V W^Õ�V WYÒ"LNIzfJR[V W^ÕÃã^c QhÒ��R[V -:IzRnÓ^WZTNV c�V T$ì¾QJÓ^WYÔ�TN]^I/T~fELNÕJI"T$dJIzÒ·TNQJLz_
æn]^I&I"Ñh\aI:LNV e�I:WZT~R�ÔhIzRNÒ"LNV ãaIzÔ V W TN]^VjR�W^QETNI6Ò"QJW @YLNekTN]^I�QJãYR[I:LNd�f�TNV QJWAe1fJÔhI&V W�ç �é

TN]Yf�T��Äf�T5c IzfJRUT�ì¾QJL)TN]^I ��æHG�I�cjf�T[TNVjÒ"IzR��STN]^InfEc ÕJQJLNV TN]^e ÕJI:W^I:L~fEc c O/I:V TN]^I:L�@YWYÔ^R5f�dJIzÒ·TNQJL
QEì�TN]^IÃI"Ñ^fJÒ·T&Ò"QJLNLNIzÒ·T?c I:W^ÕETN]�X�QJL?V T @YWYÔ^R?QJW^I�TN]Yf�T&VjR&Ò"QJWYR[VjÔhI:L~fEã^c O TNQbQAc QJW^ÕATNQ ãaI
ÓYR[I"ì¾Ó^cJì¾QJL�ÔhIzÒ"LNOb\hTNV QJW�_zæn]bÓYRSTN]^I�VjÔhIzf$QEìMå�QJ\^\aI:L~R[e�V TN]�fEWYÔ&`b]YfEe�V Lnç � éJTNQ�ÓYR[I�dJIzÒ·TNQJL~R
f6c V T[TNc I&c QJW^ÕJI:LnTN]YfEW�TN]^I?T~fELNÕJI"T$dJIzÒ·TNQJL�TNQÃf�T[T~fJÒ�� ��æHG�I&X^Ð$]^V c I?dJI:LNOÃV WZTNI:LNIzRUTNV W^Õ1fJR
f/TN]^I:QJLNI"TNVjÒ:fEc^LNI:e1fEL0�MXJÔhQbIzR W^QET�fE\^\aIzfEL TNQ&ãaI�QEì�\^L~fJÒ·TNVjÒ:fEcYR[V ÕJW^V @aÒ:fEWYÒ"IJ_EÏuWÃ\^L~fJÒ·TNVjÒ"IJX
��AÕJI:W^I:L~fEc c O�R[I:I:e1R�TNQ/TNI:LNe�V WYf�TNI$Ð$V TN]1W^Q&R[V ÕJW^V @aÒ:fEWZT5\^LNQJÕJLNIzRNR)Ó^WZTNV caf?R[Ó .ÃÒ"V I:WZTNc O
cjfELNÕJI;ã^c QhÒ���R[V -:I/VjRnÓYR[IzÔSXYf�T$Ð$]^VjÒ~]A\aQJV WZT$V T$@YWYÔ^RnTN]^I/T~fELNÕJI"TndJIzÒ·TNQJLz_hæn]^I?W^IzÒ"IzRNRNfELNO
ã^c QhÒ��R[V -:I?V WYÒ"LNIzfJR[IzR�LNQJÓ^ÕJ]^c OÃc V W^IzfELNc O�Ð$V TN]TN]^I�ÔhV e�I:WYR[V QJW�XYfEWYÔAfJR$QJW^I#�bW^Q�Ð�R:XhTN]^I
LNÓ^W^W^V W^Õ6TNV e�I?QEìI��(V WYÒ"LNIzfJR[IzR�I"Ñh\aQJW^I:WZTNVjfEc c OÃÐ$V TN]TN]^I?ã^c QhÒ��R[V -:IJ_
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9�IzÒ:fEÓYR[I&QEì5TN]^VjR;Ò"QJWYÒ:f�dbV TUOJX^TN]^I6\^LNQ;:UIzÒ·TNIzÔAã^LNIzf��bV W^Õ1TNV e�I�ì¾QJL�]^V ÕJ]3d�fEc Ó^IzR�QEì�ù
ÔhI:\aI:WYÔ^R�ÕJLNIzf�TNc O?QJW�TN]^InI"ÑbTNL~fE\aQJcjf�TNV QJW�e�I"TN]^QhÔ�ÓYR[IzÔS_�<�Ó^L fE\^\^LNQZfJÒ~]&ÐnfJR�fJR�ì¾QJc c Q�Ð�R+#
= `bI:c IzÒ·T�f�RUT~fEL[T$\aQJV WZT�ù � >�� ? _
= ë^QJL$IzfJÒ~]d�fEc Ó^I/QEì5ù ��ù � >�� ? XYf�dJI:L~fEÕJI�TN]^I?ã^LNIzf��bV W^Õ�TNV e�IzR:_
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èzÿ

������� � � � ���/� � �$����� - � ��+/ ����1 å�Ó^LNLNI:WZTNc OJXzdJI:LNO;ì¾I:Ð'TNIzÒ~]^W^VjûZÓ^IzR�ì¾QJL�cjf�T[TNVjÒ"I�LNIzÔhÓYÒ·TNV QJW
fELNI �bW^Q�Ð$W(TN]Yf�T&T~f��JI1fJÔhd�fEWZT~fEÕJI1QEì�TN]^I�R[\aIzÒ"VjfEc�\^LNQJ\aI:L[TNV IzR/QEìnTN]^I ��æHG�I cjf�T[TNVjÒ"IJ_��QET~fEã^c I(I"Ñ^fEe�\^c IzR�QEì�R[ÓYÒ~]iTNIzÒ~]^W^VjûZÓ^IzRAfELNIrç � X��zé{_ 0 RAfJÔ^ÔhV TNV QJWYfEc ��æHG�I�	uR[\aIzÒ"V @aÒ
TNIzÒ~]^W^VjûZÓ^IzR;fELNI�ÔhVjRNÒ"Q�dJI:LNIzÔfEWYÔ V e�\^c I:e�I:WZTNIzÔ TN]^VjR�TNIzÒ~]^W^VjÒ:fEc�W^QETNI�Ð$V c c)ãaI�Ó^\MÔ^f�TNIzÔ
fE\^\^LNQJ\^LNVjf�TNI:c OJ_

örð��~ð�É^ð�Ç�ÍMðSR
�zµ�q)xz�Zyux:suwU� � }�¶jx:s / C?¢~� |~��w / } ³ |·�Z�J|·� 7E|~¢ � sU� w½t������	��
��������������������������������
 �"!#���$�����$����

%'& ��(�|NsUyu� xz�1���^��¡~t��:�z���E�^¡·¹z¡:� � ¡ ³ � |$¶ sUxz}*)�+�+-,/.10�032�2�2/4�5�6�6�7�73+�839�:�8�;�:<7=41>�;�?Zµ
��µ#@;µbq)xzvZvh|NsUyu}?� wU�Y�Z��µ@7E�b¡:}?� s·��Aa¡"wuwU� ¢~|$¡"wuw[¡:¢[ºEy xz�6lnm�o5p��J� ���rµ A � }�t���|·�^µ �CB���DE���F���-G


 ��H�IKJLDM�ON�P#QSRTP#U�B#VXW�Y·�/AY|~¢Nw � sU|�l�x:wU|~y/� � ��¡"wU�Z|~}&¡"wU� ¢~y 	 �CZCZ �87EvJsU� �Z�z|Ns·�5� ��� Á��
� �L[;�E�

�Eµ�q�µ]\�|~��wusut��Y´$|NtÃsU|~¢~x"¹�|Nsut¡:�b�}?|~yuyU¡:�z|&¡"wuw[¡:¢[ºEy�xz�lnm�o5p�£Ä¢~xz}?vhxzyu� wU|z�]^_��`�$�������I�
 �
R]��!�aC�D-b DFH�!Mcd������DE����!�aC�fe g & �CAYl$q 76�:�:� � µ07EvJsU� �Z�z|Nsu£(�|NsU� ¡:�J�h�:�z�E�

�Jµ�hJµ�i�x7M^y{wU|~� ��¡:�b�fhJµ�i�µ 7E� � ¹�|NsU}&¡:�Yµ<j�vJwU� }?� ¼·¡"wU� xz�Zy�¶jx:s5lnm�o5p�µ � �&² �Z³ � � ¢[º�|Nt�q�sutJvJwUxz�:£
s[¡:vZ��t�¡:�b�1q)xz}?v � w[¡"wU� xz�b¡:�Yl � } ³ |Ns5m��Z|~x:sut�µ�@n|3\�s � tEwU|Ns·�h�:�z�z�Eµ

� µ�hJµ�i�x7M^y{wU|~� �Y�<hJµJ²�� vZ�Z|Ns·�<hJµ i�µ�7E� � ¹�|NsU}&¡:�Y��lnm�o5plkE�ú�Z|N�ú�Z� �z�&yuvh|~|·�?v �Z³ � � ¢�º�|Nt/¢NsutJvJ£
wUxzy{tJy{wU|~}��z��� �zx:sU� wU�Z}?� ¢�l � } ³ |NsSm��Z|~x:sutIH¾��lnm 7 �u�u� P �z²Mx:suwU� ¡:�b�^��j�o��-h � �Z|�� ����� ��AY|~¢N£
w � sU|;l�x:wU|~y$� �Aq)xz}?v � wU|Ns 7E¢~� |~�Z¢~|6�~�����E�]hJµ ²Mµ �)� �Z� |Ns H |·�^µ P ��7EvJsU� �Z�z|Nsu£(�|NsU� ¡:�J� � |NsU� � �Y�� ����� �^����ÁL[J� ���

�Eµ���µ ´/µmAY|~�Zy{wus[¡E� / µ o�µ�(�|NsU�Z| � � �]����b �����"
 ��HdR]��!�aC�DFH���$�a�n�
o�fp'��!q��
 r3��IU�=hzx � sU�b¡:��x:¶ q�sutJvJ£
wUxz� xz�:t6¹�xz� µY�~�J�b�ZxJµZ�J�h�:�z�E�z�Y� �z� £{� � �Eµ

Á�µ���µ���¡~t���hJµ i�µ 7E� � ¹�|NsU}&¡:�Y�tsS
 �f����IF
oD��u�F���������"
oD��v�f��� n<DE��I�JLD��w�FD���`�D-b ���"
oD��x��DE���<b $��
b $��"�"
o����IU��� �(q�sutJvJwUxz�:s[¡:vZ��t ¡:�b�yAa¡"wuwU� ¢~|~y&q)xz�J¶j|NsU|~�Z¢~|�HÄq�¡-AMq �:�z�E� P �zhJµ i�µ 7E� � ¹�|NsU}&¡:�H |·�^µ P ��AY|~¢Nw � sU|$l�x:wU|~y � �Ãq)xz}?v � wU|Ns 7E¢~� |~�Z¢~|����~���E�07EvJsU� �Z�z|Nsu£(�|NsU� ¡:�J�h�:�z�E�

� µ$lnmtA|{���l � } ³ |Ns m��Z|~x:sutqAY� ³ s[¡"sut���(�� ¢NwUx:s 7E�Zx � vY�Z¡·¹z¡:� � ¡ ³ � |�¡"w
)�+�+-,/.10�032�2�2/4�5�7=4o2�}�7�5=4~6-:-�<0/��7E)<>3��,<039�+���0

å�QJe�e�I:WZT~RêfEWYÔ ûZÓ^IzRUTNV QJWYR3Ò"QJWYÒ"I:LNW^V W^ÕiTN]^VjR TNIzÒ~]^W^VjÒ:fEc�LNI:\aQJL[T(R[]^QJÓ^cjÔ ãaI�fJÔ�	
ÔhLNIzRNR[IzÔÃTNQM�������T���C�C�m�<�C�������C���S���<�-�0 Ô^ÔhV TNV QJWYfEc/V Whì¾QJLNe1f�TNV QJWõÒ"QJWYÒ"I:LNW^V W^Õ ��æHG�I�å�LNOb\hTNQZR[OhRUTNI:e1RfEWYÔiTN]^I ��æHG�I
â Ó^ã^c VjÒ/ä/I:OAå�LNOb\hTNQZR[OhRUTNI:ekfELNI?f�d�fEV cjfEã^c I/f�TS�C�C�S�1���C���S�L�<�����æHG�I VjR$f�TNL~fJÔhI:e1fEL0�1QEì ��æHG�I4å�LNOb\hTNQZR[OhRUTNI:e1R:XbÏuWYÒE_
æn]^I ��æHG�I â Ó^ã^c VjÒ'ä/I:O å�LNOb\hTNQZR[OhRUTNI:e VjRêR[Ó^ã :UIzÒ·TêTNQ I&_ `M_/fEWYÔ Ð�QJLNcjÔhÐ$VjÔhI

\Yf�TNI:WZT~R:_
æn]^I&Ò"QJWZTNI:WZT~R$QEì�TN]^VjRnTNIzÒ~]^W^VjÒ:fEc�LNI:\aQJL[T�fELNI&Ò"QJ\bObLNV ÕJ]ZT�HJÓ^W^I � ÿ^X � ÿJÿ � ãbO ��æHG�I

å�LNOb\hTNQZR[OhRUTNI:e1R:XbÏuWYÒE_


