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	��(������ � &� ��� ���������� ��� ��� #������ 	���� "���  ��� ���������� ��������� )��!����
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1$(##��$1*�%"�#12"=��",�$%",�,�"% ",�-#�$(�* "*�,' '1,��%�0"* �,�!��E? '$1,��B'"A�,�!�$%(3�,=
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."* �*�#� �%� .1*121%'1� +�� %"� 9% '."� +'-�#�*$'"� %�0) '."�� 8�1(#+'�(�� LSS��� 2=� ��:=� ��% �
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1 #"�$1,"�C(��%"�$16�#�*$'"�+���%�$$'1*�,�+��(*�6"3' (,=�8�1(#+'�(�� LSS���2=�T:=� ���, 1�6"$� �
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6"$�� C(�� 4%� $1* #1%�� ,(� ,�E("%'+"+�� !� �*� %"� #�%"$'?*� +�� 21+�#�� 21#� $(�, '1*�,� +��  #"3"A1� �
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+�A"� 01%2�"#� 6", "� $",'� 6", "� +�A"#,�� ." "#=� �%� ".1#� 2",'?*� �*� %"� ."!1#)"� +�� $(% (#",� �,
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'*, "* /*�"�� ".1#�"�2#'.�#"�B', "�� ,�2"#"+1� +��%",�$1.2(%,'1*�,� �#? '$1D,�E("%�,�+"[� ".1#D �

2",'?*=� �%� 2#'.�#� 01%2�� +�� B', "� �,� (*� 0�, 1� $1.(*'$" 'B1�� (*� '.2"$ 1� '* (' 'B1� +�� %", �

$("%'+"+�,� +�%� 1 #1�� �,�6"$�#�$1.2%� "� !�2%�*"�%"�B'+"�2#12'"�!�%"�+�� "%0('�*�� �,� �%� -'*"%� +��

��  !�%"���"�$("*+1��#."*+1�!���  !�%�0' '."*�,(�#�%"$'?*�+��2"#�A"�$1.2#1.� '+"=

�1,�$".3'1,� $(% (#"%�,� +��%1,� #1%�,� +��04*�#1� ,1*�+�,$#' 1,�21#��'++�*,�+��%"� ,'0('�* � �

."*�#"7� %1,� .1+�%1,� +�� %"� '* �#"$$'?*� 2"+#�,D6'A1,� C(�+"#1*� "% �#"+1,� ,(, "*$'"%.�* �� �

2"#"�  1+",� %",� $%",�,�� +(#"* �� �%� �#�2#�,'B1�� 2�#'1+1� �'$ 1#'"*1�� �*� �%� $("%� �%� 2"+#�� �#" �

,�B�#1@� �%� 21+�#� 2" #'"#$"%� C(�+?� 3", "* �� .�*0("+1� "� -'*"%�,� +�%� ,'0%1� \�\=� �%� 21+�# �

+'#�$ 1�+�%�B"#?*�,13#���%�2" #'.1*'1�+1.4, '$1�C(�+?�+�3'%' "+1� "%�,�#�4, �� �%�$�* #1�+��(* �

,', �."� 2#1+($ 'B1� $1*� %"� ,�2"#"$'?*� +�%� 610"#� !� +�%� 2(�, 1� +��  #"3"A1=� �%� $1* #1%� +�� %",�

.(A�#�,� ,13#�� %"� �+($"$'?*� +�� %1,� 6'A1,� "(.�* ?� �*� %"� .�+'+"� �*� C(�� %",� -".'%'", �

+',.'*()"*� �*� *9.�#1� +�� .'�.3#1,� !� %1,� 6'A1,� "2"#�$)"*� $1.1� B(%*�#"3%�,� !� *�$�,' "+1, �

+�� +'#�$$'?*� �.1$'1*"%� "�%"#01� 2%"51=� 8�'++�*,�� LSST�� 2=� XM:=� �"� '+�"%'5"$'?*� +��%"� ."+#��

-(�� (*"� � "2"� �*� %"� $1*, #($$'?*� .1+�#*"�+��%"� ." �#*'+"+� �� '*+(+"3%�.�* �� "%'.�* ?� %1, �

B"%1#�,� 2#12"0"+1,� �*� #�%"$'?*� $1*� �%� ".1#� #1./* '$1=� �"� '."0�*� +�� %"� ."+#�� !� �,21," �

#�-1#5?�(*�.1+�%1�+��+1,�,�E1,�$1*�"$ 'B'+"+�,�!�,�* '.'�* 1,�+'B�#,1,=

K�2 ��� � ���� � �� ���� ������ � 	 ��� � ������������� � �  �%�� � � ����( ��� �����" � ���(� ��� �� � ��� � � �� � !� ����� ��(�� � ���
� � � ��� �� 6499'� �� � ��� ����L�  �� ������� � � �� � #����.� � � ��� � �� � �� �  ��� �� ���� � ��� � � ��� � 	 � � �� �� �� #�!��� %�  ��

� � ���� �� � � �
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�",� .(A�#�,� -''�#1*�#�$1*1$'+",�$1.1�+'-�#�* �,�21#�%1,�61.3#�,�� $1.1� '*$10*1,$'3%�,� �

6"3' "* �,�+�� (*�+1.'*'1� "A�*1� "%�61.3#�=� �"�'+�"�+��C(��$"+"� ,�E1� �,�(*� .', �#'1� 2"#"��% �

1 #1� �,�B'�A"�!�6"�,'+1�#�2#�,�* "+"�+��+'B�#,",�."*�#",� �*�+'-�#�* �,�$(% (#",=� �%��%�.�* 1 �

+', '* 'B1� !�*(�B1� �,�"C()�%"�",1$'"$'?*�+��%"�." �#*'+"+�$1*�%"�-�.'*'+"+��$1.1�$("%'+"+�, �

+�� %"�2�#,1*"%'+"+�+��%"�.(A�#�!�+�-'*'$'?*�+��,(� ,�E("%'+"+� �%�61.3#�� �, "3%�$��%"�*1#." �

,13#�� %"�2�#,1*"� !� $1*+($ "� +�� %"� �,21,"=� �(*+".�* "� %"� *1#."� +�� ,(,� '*$%'*"$'1*�,7� �4% �

013'�#*"� 21#� +�$#� 1�� �%%"� 21#� 2�#,(",'?*====� �%� '.2�#'1� +�� %"� .(A�#� �,� (*� '.2�#'1� +� �

 �#*(#"====,(,� '*, #(.�* 1,� +�� ."*+1� ,1*� %",� $"#'$'",�� ,(,� ".�*"5",� ,1*� %",� %/0#'.",�= �

8�'++�*,�� LSST�� 2=� XM:=� �%� ".1#� #1./* '$1� -(�� �,�*$'"%.�* �� (*� ".1#� -�.'*'5"+1=� �% �

-1.�* 1� +�%� ".1#� ,�� 6'51�  "#�"� 2#�+1.'*"* �� +�� %"� .(A�#� �� '.2%'$?� ,(� ,(31#+'*"$'?*� "% �

."#'+1�� %"� +�+'$"$'?*� �E$%(,'B"� "%� 610"#� !� +�$#� ?� ,(� ,�2"#"$'?*� +�%� .(*+1� �E �#'1#�� ,( �

#�'*1� �,� �%� 610"#=� �,� %"� ."./� +�� ��  !�� �,� ��  !� !� �"#$�%"�� .(A�#�,� C(�� B'B�*� �%� ".1# �

#1./* '$1� !� C(�� ,�� ,1.� �*� "�%"� +1.'*"$'?*� +�%� 61.3#�� C(�� "."*�� %"� ."./� +�� ��  !� �, �

2#1 "01*', "� �*� �%� �,2"$'1� 2#'B"+1� +�%� 610"#�� ��  !� !� �"#$�%"� '*$(#,'1*"*� �*� �%� �,2"$'1 �

293%'$1�+�%� #"3"A1�2�#1�,1*� "*�2",'B",�$1.1�%"�."./�+����  !=

��%� $".3'1� $(% (#"%� �*� %1,� #1%�,� +�� 04*�#1� ,�� B�� $("*+1� %1,� 61.3#�,� 6"*� 2"# '$'2"+1 �

"$ 'B".�* �� �*� %1,� �E2�#'.�* 1,� $1 '+'"*1,� "(*C(�� 6"*� "$ ("+1� 2",'B".�* �� �*� %" �

 #"*,'$'?*�C(�� ,�� �, /�+"*+1��8�'++�*,�� LSST�� 2=� XM:=� �'B'.1,� �*� (*� 2�#'1+1�+�� #"*,'$'?* �

�*� �%� $("%�%",�.(A�#�,��+��%"�"$ ("%�0�*�#"$'?*��*1,�+�3" '.1,��* #��%"��+($"$'?*� #"+'$'1*"% �

�*� %"� C(�� -('.1,� -1#."+",� .(A�#�,� D$1*� �%� .1+�%1� +�� %"� ."+#��� "3*�0"+"�� +�+'$"+"� "% �

610"#�� 2(#1� ".1#��  �#*(#"�� $('+"+1� !� *( #'$'?*D� !�%"�.(A�#�2#1-�,'1*"%�� '*+�2�*+'�* ��� C(� �

$1* #1%"�!� +',-#( "� ,(� ,�E("%'+"+�� C(��+�$'+�� ,'� C('�#�� ,�#� ."+#��1� *1=� �1,� 61.3#�,� �, /* �

",(, "+1,� "* �� %1,� $".3'1,� C(�� �E2�#'.�* "*� %",� .(A�#�,�� !� 21#� ./,� C(�� 6"*� �* #"+1� "
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"!(+"#� �*�%1� +1.4, '$1� !��*��%�$('+"+1�+��%1,�6'A1,�� "9*�*1�,��B��(*�$".3'1� "( 4* '$1�C(� �

$1*+(5$"�"�%"��C('+"+�+��04*�#1=

�'++�*,�8LSST:�+'$��C(���*�%"�$(% (#"�1$$'+�* "%��"�-'*"%�,�+�%� ,'0%1�\�LL��� �%1,�61.3#�, �

,�� �*$(�* #"*� "� ,)� .',.1,� ,'�*+1� 61.3#�,�� �,� +�$'#�� 21,�!�*+1� (*"� .",$(%'*'+"+ �

2#13%�./ '$"=� �*�  '�.21,� "* �#'1#�,�� %1,� 61.3#�,� ",(.'�#1*� C(�� ,(,� "$ 'B'+"+�,� 6"$)"* �

�6', 1#'"��� .'�* #",� %",� .(A�#�,� �E', )"*� $",'� -(�#"� +�%�  '�.21�� 6"$'�*+1� %1� .',.1� C(� �

6"3)"*�6�$61�,'�.2#���82=�GL:=

*������������������#��

�%� ".1#� 2",'?*� �,� �##/ '$1� !� -(0"5� .'�* #",� C(�� �%� ".1#� #1./* '$1� �,� 2#1!�$ "+1� " �

-( (#1�� �,� '*$1.2" '3%�� $1*� %"� %(A(#'"� !� $1*� %"� ,�E("%'+"+�  �##�*"%�� 2#�,(21*�� (*" �

$1.(*'$"$'?*� �%�2/ '$"�!�(*� �*$(�* #1�+�� �,2)#' (,=� ��%�".1#�#1./* '$1� ,��2#1!�$ "��*�+1, �

,�* '+1,7� " "�� '+�"%'5"� "%� 1 #1�� !� 2#1!�$ "� �%�$(#,1� +��2#1$�,1,� -( (#1,��8�'++�*,�� LSST�� 2= �

T�:=� &1#��,1�� �#."*+1�B'B)"� �*� �%�".1#�2",'?*�$1*�%",�.(A�#�,�31*' ",�� %",�.1+�%1,��C(��,� �

.1B)"*� �*� ,(� .�+'1=� �%� $1.2#1.',1� $1*� �"#$�%"� �#"� �* �*+'+1� $1.1� �%� 4E' 1� !� %" �

$1* '*('+"+�+�� (*"�+'*", )"�� �%�2#�, '0'1�!�%"�-1# (*"�+��%"�-".'%'"@�2�#1� �%� ".1#�6"$'"���  ! �

�,� �%� ".1#�#1./* '$1�21#C(��,��2#1!�$ "�"�-( (#1��*1� �,�-(0"5�$1.1��%�".1#�2",'?*��!�+�A" �

B�#� %"� ." �#*'+"+�� %"� 6'A"�� $1.1� %"� ."*'-�, "$'?*� +�� (*� 2#1!�$ 1� +�� B'+"� C(�� +�$'+� �

�.2#�*+�#� $1*� %"� .(A�#� C(�� "."�� $1*� C('�*� ,�� ,'�* �� 2%�*1� !� �%%"� ,�� ,'�* ��2%�*"� $1*� 4%= �

��,2(4,� +�� ,�#� "*� 2�##1�� �#."*+1� ,�� B(�%B��-'�%�� $('+"� "� ,(� 6'A"�� �,� ." �#*"%� $1*� �%%"�� %� �

$".3'"��%�2";"%��%��+"��%� � �#1=

�%"#1�� ��*� �%� ".1#� #1./* '$1� %"� 6�#1)*"� "."*,"�� ,("B'5"� !� "% �#"� %"� .",$(%'*'+"+ �

"2"#�* �.�* �� '* #" "3%�� +�� ,(� 13A� 1� ".1#1,1�� 6"$'�*+1� 21,'3%�� C(�� %"� "-�$$'?*� .( ("
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%%�0(�� "� ,�#� %"� %)*�"� +'#�$ #'5� 2#'*$'2"%� +�� ,(,� B'+",� �*� $1.9*�� 8�'++�*,�� LSST�� 2=� TL:=�

�#."*+1� *1�B(�%B��"�.'#"#�"�1 #",�.(A�#�,�� �,�$1.2%� ".�* ��-'�%� "���  !�!� "�,(�6'A"�� " #/, �

C(�+?��%����!���� ".'01�+���"#'1=

�(*C(�� (*� ." #'.1*'1� �-�$ 'B1� ,�� ,(, �* "#)"� �*� (*"� +'B','?*� +�%�  #"3"A1� �* #�� %1, �

,�E1,�� $1*� �%�+1.'*'1� +�%� �,21,1�� C(��",'0*"3"��%� #"3"A1�#� #'3('+1� "%� 61.3#��!�"� .(A�# �

+�� %"� $","�� #�,(% "� .(!� '.21# "* �� $1*-'*"#� %"� ,�E("%'+"+� -�.�*'*"� "%� ." #'.1*'1� 2"#" �

$1*, ' ('#� �%� +', '* 'B1� +�� (*"� .(A�#� �#�,2� "3%��=� ��, 1�� "%� .',.1�  '�.21�� 6"� 2�#.' '+1� " �

%1,� 61.3#�,� ."* �*�#� ,(� +', "*$'"� +�%� #�'*1� +�� %"� '* '.'+"+� !� ."* �*�#� %"� $1*+'$'?*� +� �

$","+"� $1.1� 13A� 'B1� 2#'."#'1� +��%",� .(A�#�,�� 8�'++�*,�� LSST��2=� T�:=� �,)��2"#"��"#$�%" �

,(� 9*'$1� 13A� 'B1� �*� %"� B'+"� �#"� �%� ." #'.1*'1� $1*� �#."*+1�� !�� 2"#"� ��  !�� -(�� (*� +�,�1 �

C(�� ,�� $1*$#� ?� "(*C(�� �%%"� *1� C(�+"� #�%�0"+"� "� %"� $","� ,'*1� C(�� ,'0(��  #"3"A"*+1� �

*�01$'"*+1� $1*� �#."*+1� �%� $('+"+1� +�� %"�6'A"�!� ,(�  '�.21� -(�#"� +�%� 610"#�� %1� $("%� 2(�+� �

,�#�B', 1� $1.1� (*"�  #"*-1#."$'?*�+�� %1,� #1%�,�  #"+'$'1"*%�,� +�� 04*�#1=� �1!�%"� ."!1#)"� +� �

.(A�#�,� ,1*� 2#1-�,'1*"%�,�� 3(,$"*� (*"� #�"%'5"$'?*� 2�#,1*"%� !�� 21#� �,1�� *�01$'"*� $1*� �% �

$1.2";�#1��%�$('+"+1�+��%1,�6'A1,�.'�* #",��%%"� ,"%��"%��,2"$'1�293%'$1=

�*� %"� *1B�%"� %' �#"#'"� $1.1� �*� %"�  �%�*1B�%"� ,�� 2#1!�$ "� %"� ,�E("%'+"+� ,13#�� (*� -( (#1 �

"* '$'2"+1�� �*� �%� C(�� %1,� �*$(�* #1,� ,�E("%�,� ,1*� $1*,'+�#"+1,� $1.1� �2',1+'1,� �*� �% �

$".'*1� +�� %"� #�%"$'?*� ".1#1,"� -'*"%=� �'.1,� "� �#."*+1� $1*� �"#$�%"� $("*+1� �, "3"* �

$1.2#1.� '+1,� �*�." #'.1*'1�� ��%� ,�E1� �,� (*�#�$(#,1�$6',2�"* ���$1*�%"�#�%"$'?*� ".1#1," �

$1.1� 39,C(�+"� +�%� +�, '*1�=� 8�'++�*,��LSST�� 2=� TX:=� �"�  #"*,-1#."$'?*� $(% (#"%� #"+'$"� �* �

C(��%"�39,C(�+"�+�%� ".1#�#1./* '$1� *1� ,'0*'-'$"�!"� (*� "2%"5".'�* 1�+��%"�"$ 'B'+"+� ,�E("% �

6", "� C(��%%�0(�� %"� +�,�"+"� #�%"$'?*� +�,2(4,� +��%"�3�*+'$'?*� ." #'.1*'"%=� &"#"� %"� ."!1#)" �

+��.(A�#�,�+�A"#�%"�$","�6"�,'0*'-'$"+1�$","#,����,1%1�,"%�,�+�� (�$","�$("*+1� ��$",�,�21#�%"
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'0%�,'"��� ,�* �*$'"3"*� %1,� 2"+#�,�%1� $("%� -(�� #�2� '+1� 21#� �%� 2"+#�� +�� ��  !�� !� ,1%1� ",) �

,($�+'?=

�E', ��%"� �*+�*$'"�"�$#��#�C(��$("*+1�,��6"3%"�+��".1#�#1./* '$1�C(�+"*� �E$%('+1,�%1, �

61.3#�,� !� �%� ".1#�#1./* '$1� �,�$"#"$ �#), '$1�+��%",� .(A�#�,�2(�,� "� �%%",�$1##�,21*+�*�%1, �

,�* '.'�* 1,=� 	�� ,"3��C(��%1,�61.3#�,� ,1*�./,�$�* #"+1,� �*� ,'� .',.1,�� ,1*��01$4* #'$1,� ! �

#"$'1*"%�,�� .'�* #",� C(��%",� .(A�#�,�2'�*,"*�2#'.�#1� �*�%1,�+�./,� !� +�,2(4,� �*� ,'� .',.",@ �

21#��,1�� $("*+1�(*�61.3#���, /� 1+"B)"�,1%1�!�"* '$'2"�#�%"$'1*�,� -( (#",��6"3%"��*�2#'.�#" �

2�#,1*"� +�%� ,'*0(%"#�8!1:�� .'�* #",� C(��%",� .(A�#�,�6"3%"*�+�� ,(,� ,�* '.'�* 1,� �*�  4#.'*1, �

�*� 2#'.�#"�2�#,1*"�+�%� 2%(#"%� 8*1,1 #1,:=� 	'*� �.3"#01�� �*�%",� �%�*1B�%",�� �*�0�*�#"%�� !� �* �

��  !� %"� ��"�� �*� 2"# '$(%"#�� %1,� 61.3#�,�  ".3'4*� 6"*� B'B'+1� �%� ".1#� #1./* '$1�� �, /* �

$"#0"+1,� +�� ,�* '.'�* 1,� +��  �#*(#"�� '+�"%'5"*� "� ,(,� .(A�#�,�� ,(-#�*� 21#� �%� ".1#� +�� %", �

.(A�#�,� C(�� "."*� !� C('�#�*� (*'#,�� � �#*".�* �� "� �%%",=� �#."*+1� "."� #1./* '$".�* �� " �

��  !�� �#�+!� "."� #1./* '$".�* �� "� �(#"."#)"� !� �'$1%/,� "."� #1./* '$".�* �� "� %" �

2�%' �;'+"=� �'++�*,� +'$��C(��%1,� 61.3#�,�� "%� '0("%� C(��%",� .(A�#�,�� ,�� �*".1#"*� !� ,'�.2#� �

6"� ,'+1� ",)@� �%%1,�  ".3'4*� 6"*� ,'+1� '*-%('+1,� �*� %1,� +1,� 9% '.1,� ";1,� 21#� �%� +�,"##1%%1� +�%�

".1#� #1./* '$1�� "(*C(�� �*� -1#."� +'-�#�* �� C(�� %",� .(A�#�,=� �1,� 61.3#�,� %%"."+1, �

�#1./* '$1,�� 6"*� ,($(.3'+1� "%� 21+�#� -�.�*'*1=� �, 1,� 61.3#�,� 6"*� �%'.'*"+1� %"� +'B','?* �

�* #��%",�.(A�#�,�,'*�."*$6"�!�%",�'.2(#",=

�%�61.3#��#1./* '$1� *1� #" "� "�%",�.(A�#�,�$1.1� '0("%�,�� 4%� ,�� �* #�0"�$1.1��,$%"B1� " �

(*"� .(A�#� 81� B"#'",� .(A�#�,:� !�  #" "� +�� $1*, #('#� ,(� B'+"� "� ,(� "%#�+�+1#�� 2�#1� �%� C(� �

,($(.3"�*1��,� (*�0�, 1�+��'0("%+"+=� �'++�*,�,1, '�*��C(���*�#�"%'+"+���, 1�*1�,'0*'-'$"�(*" �

2"# '$'2"$'?*� �*� %"� �E2%1#"$'?*� �.�#0�* �� +�� %"� '* '.'+"+�� ,'*1� ./,� 3'�*� (*� #� #1$�,1� " �

 '�.21,� "* �#'1#�,=� �%� #1./* '$1� *1� �,�C('�*�6"�$1.2#�*+'+1� '* (' 'B".�* ��%"�*" (#"%�5"
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+�%� ".1#� $1.1� -1#."� +�� 1#0"*'5"#� �%�  '�.21� -( (#1� !� %"� $1*, #($$'?*� +�� %"� '+�* '+"+ �

2�#,1*"%=� �1,�61.3#�,�6"*� �*+'+1�"�,�#���,2�$'"%', ",�+�%�".1#��,?%1��*�%1�C(��$1*$'�#*��" �

%",� 4$*'$",�+��,�+($$'?*�1�$1*C(', "=

�1.1� (*�2",1� '* �#.�+'1�� ,'� ,��2(�+��+�$'#�",)�� �'++�*,�'*$%(!���%�".1#�$1*-%(�* ��� (* �

".1#�$1* '*0�* ��� "$ 'B1�!��21#�$1*,'0('�* ��� $61$"�$1*�%",� �E2#�,'1*�,� +���2"#"� ,'�.2#��� �

�,1%1� !� 9*'$1�� ( '%'5"+1,� �*� �%� ".1#�#1./* '$1=� �1*� �%� ".1#� $1*-%(�* �� ,�� �E2%'$"� %"� 61! �

,1$'�+"+� +�� %",� ,�2"#"$'1*�,� !� +�� %1,� +'B1#$'1,=� ��%� ".1#� ./,� $1*-%(�* ��  '�*�� %"� ."!1# �

21,'3'%'+"+�+��$1*B�# '#,�� �*� ".1#�$1*,1%'+"+1@�$("* 1� ./,�#� #1$�+�� �%�B"%1#�+�%�6"%%"501�

+�� (*"� �2�#,1*"� �,2�$'"%��� ./,� $(�* "� %"� �#�%"$'?*� �,2�$'"%�=� 8�'++�*,�� LSST�� 2==G�:=� �, � �

�,� 2#�$',".�* �� �%� ".1#�C(�� *1� ,��B�� �*� %",�  �%�*1B�%",�2(�,� �*� �%%",� ,'�.2#��2#1%'-�#"� �% �

".1#�#1./* '$1�!��%�".1#�2",'?*=� �%�".1#�+���#."*+1�!���  !� �,�".1#�#1./* '$1�� �%�".1# �

+�� �#."*+1� $1*� %",� 1 #",� .(A�#�,�� '*$%('+"� �"#$�%"�� �,� ".1#� 2",'?*=� �1� ,�� $1*$'3�� (*" �

3(�*"�  �%�*1B�%"� ,'*� �%�$%'$64�+�%� ".1#�#1./* '$1�!� �%�".1#�2",'?*��21+#)".1,�+�$'#�C(�� �% �

,�0(*+1� �,� �%� "* "01*', "� 1� �%� $12#1 "01*', "� +�%� 2#'.�#1� C(�� �,� �%� 2#1 "01*', "=� �1 �

21+#)".1,�+�$'#�C(�� �%� ".1#�+��%1,�2"+#�,�+���#."*+1�!���  !��,�".1#�$1*-%(�* ��2(�,� ,( �

$1*,1%'+"$'?*� ,��3","��*�(*"�*1#."� ,1$'"%�'*, ' ($'1*"%'5"+"��*� �%�." #'.1*'1�� $1*,�#B"+1# �

!� #"+'$'1*"%��  ".21$1� �,�".1#�#1./* '$1�*'�.($61�.�*1,�".1#�2",'?*=��%�".1#�+���#�++! �

!� �(#"� ."#)"�  ".3'4*� ,�#)"� ".1#�#1./* '$1� 2(�,� 2#1%'-�#"*� %",� 2"%"3#",�3�%%",�� %",� -%1#�,� �

%1,�+� "%%�,��%"�0"%"* �#)"�+��4%�!�%"�$1C(� �#)"�+���%%"=

&�#1� .'�* #",� �%� ".1#�#1./* '$1�$1%1$"� "�%"� .(A�#��*� (*"� .1%�, "� ,(A�$'?*�+1.4, '$"� �

�%� ".1#� $1*-%(�* �� 2#�,(21*��%"� '0("%+"+� �*� �%� +"#�!�#�$'3'#� �.1$'1*"%�� #"5?*� 21#�%"� $("%�

4, ��9% '.1� ,��$1*B'�# �� �*��%�2#1 1 '21�+��%"�#�%"$'?*�2(#"��2(�,� "C()� �%� ".1#�,��+�,"##1%%" �

6", "�+1*+��$"+"�(*1�+��%1,�.'�.3#1,�+��%"�2"#�A"��, 4�2#�2"#"+1�!�+',2(�, 1�2"#"�#�B�%"#
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2#�1$(2"$'1*�,� !� *�$�,'+"+�,� 6"$'"� �%� 1 #1=� ��"� +�2�*+�*$'"� �.1$'1*"%� �*.",$"#"+"� +� �

%1,�61.3#�,�6"� '*6'3'+1� ,(�B1%(* "+�!� ,(�$"2"$'+"+�+��6"$�#,��B(%*�#"3%�,@��*� �, �� ,�* '+1� �

�%�61.3#��+�,�"3%���,�-#)1� �� '*"$$�,'3%���8�'++�*,�� LSST��2=� GX:=� �"�," ',-"$$'?*�,�E("%�!�%" �

-�%'$'+"+�� �,2�$'"%.�* �� �*� %"� -1#."� -"* ",'1,"� +�%� #1."*$�� 1� +�� %"� *1B�%"�� C(�+"* �

2#�,(* ".�* ��0"#"* '5"+",�21#�%"�-(�#5"� �#? '$"�C(��2#1+($�� �%� ".1#�#1./* '$1=� �%� ".1# �

$1*-%(�* �� '* #1+($�� 21#�2#'.�#"�B�5� �%� ������ ���� � �*� �%� *9$%�1� +��%"�#�%"$'?*� $1*!(0"%� !�

%10#"� %"� .� "� +�� %"� #�"%'5"$'?*� +�� (*� 21+�#� ,�E("%� #�$)2#1$1�� (*� �%�.�* 1� $%"B�� �*� %"�

$(�, '?*�+��,'�%"�#�%"$'?*� ,��$1*,1%'+"�1�+',(�%B�=�8�'++�*,�� LSST��2=� GX:=� �,�%"� ,' ("$'?*�+��

2"#�A"�+����  !�!� �#."*+1�� �*�%"�,�0(*+"�2"# ��+��%"� �%�*1B�%"��+�,2(4,�+�%� ." #'.1*'1� ! �

%"�." �#*'+"+=� �%�".1#�+����  !�!��#."*+1� �,�.1, #"+1��*�%"�,�0(*+"�2"# ��$1.1�(*�".1# �

#1./* '$1� C(�� ,�� �E '�*+�� 6"$'"� �%� ".1#�$1*-%(�* �� 2(�,� �,� .1, #"+1� $1.1� (*"�#�%"$'?* �

$1*,1%'+"+"��-'�%��(*� "* 1�./,�%'3#�=

�%� ".1#�#1./* '$1�  '�*+�� "� ,(2�#"#� %",� +'-�#�*$'",� ,�E("%�,� 2�#1�� $(% (#"%.�* ��� ,�� 6" �

+'#'0'+1� �,2�$)-'$".�* �� 6"$'"� %"� 2"#�A"� 6� �#1,�E("%@� ,'*� �.3"#01�� ,�� �E '�*+�� "� %" �

61.1,�E("%'+"+� +1*+�� 6"!� "+"2 "$'?*� +�� %1� -�.�*'*1� !� %1� .",$(%'*1� "� %",� 2"#�A",� +�% �

.',.1� ,�E1=� &1#� �,1�� B�)".1,� "� �(01� �1.3"#+'� %%1#"*+1� 21#� ,(� *1B'1�� $�%/*+1%1� �

,(-#'�*+1�21#�4%�!��31 /*+1%1��$("*+1�,��21# "3"�."%=

�%� ".1#�2",'?*�  ".3'4*�"2"#�$�� �*� 1+",�%",� �%�*1B�%",@� �*� +����%�$���%������� � �, (B1 �

2#�,�* �� ./,� C(��  1+1� �*� �"#'1�� (*� 61.3#�� C(�� ,�� ."* '�*�� �*� 2�#."*�* �� $1*C(', "� �

3(,$"� .(A�#�,� 6�#.1,",�� %",� ,�+($��� 6"$�� �%� ".1#� $1*� �%%",�� �,� +�$'#�� ,�� %",� �$1.��� ! �

+�,2(4,�%",� $".3'"�21#�1 #",�� *(*$"� ,��$1.2#1.� �@�2"#"�4%�%",�#�%"$'1*�,�$1*�%",�.(A�#�, �

,1*�+�� ,1%1� ,�E1� ,'*� ,�* '.'�* 1,�+��21#�.�+'1�!� ,'*�*'*0(*"�2#1!�$$'?*=� �$(##��%1�.',.1 �

$1*� �( '4##�5�� �%�A�-��+��2�#,1*"%�� C(�� ,�+($��"�%",� ,�$#� "#'",� !� "�%",� .1+�%1,� 2�#1�  �.�
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C(�� ,(� �,21,"�%1�+�,$(3#"�� ,'*��.3"#01��*1�,��2#'B"�+��2","#�(*�.1.�* 1�+'B�# '+1�$1*�%", �

.(A�#�,� C(�� %�� 0(, "*@� �#�+!�  ".3'4*� �,� ,�+($ 1#� 2�#1� *1� ,�� B�� �E2%'$' ".�* �� C(�� ,(, �

$1*C(', ",� ,'�.2#�� ,�"*� ,�E("%�,�� +��  1+1,� .1+1,�� ,�� $1.2#1.� �� $1*� �(#"."#)"�� %" �

C('�#��!�%��2'+��C(��*1�%1�+�A�=

�%� ".1#�+�� �#."*+1�  ".3'4*� �,�� "%� 2#'*$'2'1� +��%"� �%�*1B�%"�� ".1#�2",'?*�� %1� -(��$1* �

�"#$�%"�� $(!1� $1.2#1.',1� �#"� ,1%1� (*� -1#."%',.1� ,1$'"%�� %1� -(�� $1*� %",� .1+�%1,� !�%1� -(� �

$1*� ��  !@�  ".21$1� 6"3)"� $1.2#1.',1� !� ,�* '.'�* 1,� +�� 21#� .�+'1�� ,1%1� 6", "� �%� -'*"% �

$("*+1�+�,$(3#��C(��,��6"��*".1#"+1�+����  !=

�%� ".1#� $1*-%(�* �� $1*, ' (!�� �%�  )2'$1� -'*"%� +�� %",�  �%�*1B�%",7� �%� ." #'.1*'1� !� %" �

." �#*'+"+� +�� %"� 2#1 "01*', "=� �*� +����%�$���%� �� � ��"� �#."*+1� ,��B(�%B�� -'�%� $("*+1� ,� �

$","�$1*� ��  !�� $('+"�"� ,(�6'A"��%��$".3'"�%1,�2";"%�,�!�%��+"��%�  � �#1�� �,� 1+1�(*�2#1!�$ 1 �

+��B'+"�� (*"�2#1!�$$'?*� �*�%"�#�%"$'?*�+��2"#�A"�"�-( (#1@�*1� ,��B��$1.1�#�%"$'?*�+��21+�# �

�*�%"�$("%�4%�%"�+1.'*"�� ".21$1�,��."*'-'�, "��%�."$6',.1�#�'*"* ���*�%"�2#'.�#"�2"# �=

�"� +'-�#�*$'"� �* #�� %",�  #�,� $%",�,� +�� ".1#� C(�� +', '*0(�� �* 61*!� �'++�*,� �,� 3'�* �

."#$"+"=� 	��21+#)"�+�$'#�C(���%�".1#�#1./* '$1� �	�(*"�$1*, #($$'?*� ,1$'"%�C(���*,�;"�"�%", �

.(A�#�,� "�  �*�#� C(�� �*$1* #"#� �%� 2#)*$'2�� "5(%�� '*"%$"*5"3%�� 21#� ,�#� +�� (*"� $%",�� ,1$'"% �

,(2�#'1#@� "+�./,�� %"�9*'$"�21,'3'%'+"+� �,�$","#,��!� ,�#�."+#�=� �%� ".1#�2",'?*� �,� "C(�%� C(� �

,�� -(*+"� �*� �%� �#1 ',.1��  ".3'4*�#�-1#5"+1�21#�%"�$1.(*'$"$'?*� +�� .",",�� �*�2"# '$(%"#�� %" �

2(3%'$'+"+�� C(�� B�*+�� �%� ,�E1� !� %"� *�$�,'+"+� +�� ,�#� (*"� 2�#,1*"� " #"$ 'B"� !� "$ 'B" �

,�E("%.�* �=� �%� ".1#� $1*-%(�* �� �,� ./,� #"$'1*"%�� �,� �%� C(�� ,�� $1*, #(!�� "� 2"# '#� +�� %" �

�E2�#'�*$'"� !� �%� -1# "%�$'.'�* 1� +�%� ".1#� 2#12'1� !� %"� "( 1�, '."=� �,� "C(�%� C(�� 21*�� �* �

$%"#1�%",�#�0%",�+��A(�01�� !�*1�C(�+"�$1*+�*"+1�"%�-" "%',.1�2#12'1�+�%�".1#�#1./* '$1=
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�1*$%(,'1*�,

�"�  �%�*1B�%"�$1%1.3'"*"� +����%�$���%������� � $1*, ' (!�� (*� $1*,(.1� $(% (#"%�� (*�3'�* �

*"$'1*"%�$1*�$1* �*'+1�'+�1%?0'$1�C(�� ,��2#1+($��2"#"�,�#��E21# "+1�"�.($61,�2"),�,�2"#" �

.1, #"#� $1.1� ,�� #�%"$'1*"*� 61.3#�,� !� .(A�#�,� �*� (*� �,2"$'1� 1� $".21� %"31#"%�� $1.1� �, �

�$1.1+"=� �%�2"+#��+�� +����%�$���%�������3 � ��."*+1��"' /*�� ,1, (B1�C(���%%"�$1*, #(!?�%" �

B�#+"+�#"� 51*"� +�� +', �*$'?*� +�%� 2"),�� "%%)� $1*-%(!�#1*� %",� '+�* '+"+�,� +�� $1%1.3'"*",� ! �

$1%1.3'"*1,� �*� %"� $1*, #($$'?*� +�� *"$'?*�� (*� ",(* 1� �, (+'"+1� ".2%'".�* �� 21#� >�,9, �

�"# )*��"#3�#1=

�� 1."*+1� "� �1(#+'�(�� �*� �%� �,2"$'1� %"31#"%� +�� �$1.1+"� $1*-%(!�*� %1,� 6/3' 1,� +� �

$1*,(.1��%1,�0(, 1,�3(#0(�,�,�!�212(%"#�,��%1,��, " (,�C(��1$(2"*�61.3#�,�!�.(A�#�,��*��% �

�,2"$'1� 1� $".21�+�2�*+'�*+1� +��%"�$%",�� ,1$'"%=� 	��+', '*0(��%"�+1.'*"$'?*�.",$(%'*"� �* �

%"� �.2#�,"� !� �*�%"�#�%"$'?*�+��2"#�A"@�4, "�,��2�#2� ("��21#�%1� $("%�+����%�$���%������� � *1�

#�2#�,�* "� (*� $".3'1� $(% (#"%� �*� %",� #�%"$'1*�,� +�� 04*�#1�� 21#� �%� $1* #"#'1�� $1*-'#."� �% �

21+�#�+��%1,�61.3#�,=

�(*$("*+1� "� #"B4,�+��%"� �%�*1B�%"�,��B','3'%'5"�%"�'*$(#,'?*� ,'0*'-'$" 'B"�+��%",� .(A�#�, �

�*� �%� $".21� %"31#"%�� ,(� '* �%'0�*$'"� !� 2#�2"#"$'?*� "$"+4.'$"� 8�*� �%� $",1� +�� ��  !�� %" �

2#1 "01*', ":�� 2#�+1.'*"*� %1,� $"#01,� +�� ,�$#� "#'",� !� #�$�2$'1*', ",�� %",� .(A�#�,� "9*� *1 �

 1."*� +�$','1*�,� '.21# "* �,@� ��  !� �,� C('�*�  '�*�� �%� $1*1$'.'�* 1� !� %"� $"2"$'+"+� 2"#" �

,"$"#� "+�%"* �� �$1.1+"�2�#1�2�#."*�$�� �,$1*+'+"�� %1,�$#4+' 1,� ,��%1,�%%�B"*�%1,�61.3#�, �

C('�*�,�1$(2"*�%1,�"% 1,�$"#01,�� 1."*�+�$','1*�,�!�,1*�%1,��A�$( 'B1,=� �9*��"#$�%"�,'�*+1 �

6'A"�+�%�1 #1� "$$'1*', "�+�� �$1.1+"�*1�  1."�+�$','1*�,� !� ,(�2"# '$'2"$'?*� �*�%",�A(* ",� �, �

.(!�2",'1*"%�!�%'0"+"�"�%"�2�%�"�21#��%��A�$( 'B1��*�+',2( "�8�#."*+1:=
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	�� 21+#)"� 2�*,"#� C(�� �*� %"� ,�0(*+"� 2"# �� +�� %"�  �%�*1B�%"� ,�� 2#1.(�B�� (*� $".3'1 �

$(% (#"%� �*�%",�#�%"$'1*�,�+��04*�#1�� $1*�./,� �C('+"+=� ��  !� �,�%"�2#�,'+�* "�+���$1.1+"�! �

�#."*+1�� "(*C(�� ,'0(�� ,'�*+1� �A�$( 'B1� +�� %"� �.2#�,"�� ,�� B�� �*� �%� �,2"$'1� +1.4, '$1 �

+"*+1� �%� � �#1�"�,(�6'A"�!�$".3'/*+1%���%�2";"%=�Q(�+"�$%"#1� �%�C(��,'�(*�61.3#��$('+��"�,( �

6'A"� 1� 6'A"�+��B�5� �*�$("*+1�� *1� ,'0*'-'$"�C(�� !"� ,��+4�$1.1� "%�(*�$".3'1�$(% (#"+��*�%1, �

#1%�,� +�� 04*�#1@� %"� *�01$'"$'?*� +�� %1� +1.4, '$1� '.2%'$"� ,�*,'3'%'5"$'?*�� $1*$'�*$'"�

�+($"$'?*�� "2�# (#"� .�* "%� !� 2�#."*�*$'"� �*� �%�  '�.21=� 	'*� �.3"#01�� ,'� �#."*+1� �, �

." �#*"%� $1*� ,(� 6'A"� 2(�+�� $1* #'3('#� "� -1#."#� (*"� #�2#�,�* "$'?*� ,1$'"%� C(�� $'#$(%�� ! �

%�0' '.�� �%� $".3'1� $(% (#"%� C(�� $1*+(5$"� "� %"� �C('+"+� �*� %",� #�%"$'1*�,� �* #�� 61.3#�,� ! �

.(A�#�,=

�*� +�� ��%� $���%� ��� ��� � $1* '*("� 2#�,�* �� �%� ".1#� #1./* '$1� C(��� �*�  4#.'*1,� +� �

�'++�*,�� ,��$"#"$ �#'5"�21#�%"�" #"$$'?*�'*, "* /*�"�!�%"�'+�"%'5"$'?*�+�%�1 #1�(�1 #"�� �%�".1# �

2",'?*� C(�� �#1 '5"� %"� #�%"$'?*�� !� �%� ".1#� $1*-%(�* �� C(�� 2#1!�$ "� %"� #�%"$'?*� +�� 2"#�A"� " �

-( (#1� ,'*� B�#� �%� ".1#�$1.1� "%01� � �#*1=� �� 1."*+1� "� �*"� �"#)"� ��#*/*+�5�� �*� +�� ��% �

$���%� ��� ��� � ,�� $1* '*("� $1*� �%�D$%'$64� +�� %"� #�2#�,�* "$'?*� +�� %"� .(A�#� $1.1� 13A� 1� +� �

+�,�1�+��%1,�61.3#�,�� �,��%�13A� 1�,�E("%�� �%�,�#�$"#0"+1�+��,�* '.'�* 1�!��21#��*+���B)$ '." �

,(-#'�* ��� +�2�*+'�* �� +�� �,�� 1 #1� ."0*'-'$"+1�� '*"%$"*5"3%�� !� ."% #" "+1#�� .(A�#�,� C(� �

�E', �*�21#C(�� �,��1 #1��, /�"�,(�%"+1�!�$(!1�"3"*+1*1�+(�%��6", "��*-�#."#@� ,��#�-(�#5"�%" �

#�2#�,�* "$'?*� ,1$'"%� +�� %"� �$("$'?*� .(A�#� ]� ."+#�=� ��� .1+1� C(�� +�,+�� �%� ".1#� !� %" �

#�%"$'?*� +�� 2"#�A"� +�� ��%� $���%� ��� ��� �  ".21$1� #�2#�,�* "� (*� $".3'1� $(% (#"%� �*� %", �

#�%"$'1*�,�+��04*�#1=

�"� .�+'"$'?*� 1� '* �#B�*$'?*�� C(�� $1##�,21*+�� "� %"� -1#."$'?*� +�� ,'0*'-'$"+1,� � �

'."0'*"#'1,��$1*, #('+1,��*��%�2#1$�,1� +��#�$�2$'?*�+��%1,� .�*,"A�,� .�+'"%�,�1�$1* �*'+1,
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#�2#�,�* "+1,�21#�61.3#�,� !�.(A�#�,��*�%"� �%�*1B�%"�� �, /�2#�,�* ��$1.1�$"#"$ �#), '$"�+� �

%"� $1.(*'$"$'?*� +�� .",",�� !� �,� $%"B�� 2"#"� 6"$�#� (*"� %�$ (#"� C(�� $1*+(5$"� "� (*� $".3'1 �

$(% (#"%� �*�%",�#�%"$'1*�,�+��04*�#1=� 	��13,�#B"�� �* 1*$�,��%"�.�+'"$'?*� �$*1%?0'$"�8%"� =B=�

$1.1� .�+'1� +�� $1.(*'$"$'?*� .",'B":�� %"� ,' ("$'1*"%�� %"� $1 '+'"*'+"+� -".'%'"#�� %" �

 �.21#"%'+"+� ,1$'"%� !� %"� $1.2� �*$'"� $(% (#"%�� ,'*� %1� $("%�� �%� 293%'$1� #�$�2 1#� +��+�� ��% �

$�:�%������� � *1�6(3'�#"�21+'+1�6"$�#�(*"�%�$ (#"�$#' '$"�"$�#$"�+��%",�#�%"$'1*�,�+��04*�#1 �

 �A'+",��*��$1.1+"=

�*� (*�2#'*$'2'1�2"#�$'?�C(�� +����%�$���%������� �#�B1%($'1*"3"�%"� �%�*1B�%"�!�2#1.1B)"�

%"� �C('+"+� �*� %",� #�%"$'1*�,� +�� 04*�#1�� "%� '*$%('#� (*� �%�.�* 1� ,(3B�#,'B1� $1.1� �,� (*" �

2#1 "01*', "� -�"=� 	'*� �.3"#01��%"�0�* ��*1� �,�313"�!� ,'0('?� $"2) (%1� "�$"2) (%1� �%�+�,�*%"$� �

+�� %"� 6', 1#'"� �,2�#"*+1� %"�  #"*,-1#."$'?*� +�� ��  !� C(��� �*� 9% '.",�� *1� +�,$#�, ?� "� *"+'� �

2(�,� �%�%'3#� ', "�*1�2#1+(A1� (*�$".3'1��E #�.1� ,'*1�C(��$1*,�#B?�%"��,�*$'"�+�%�2�#,1*"A�� �

,1%1�%"�."C('%%?��%��"##�0%?��%�2�'*"+1�!��%�B�, '+1=� �("*+1� ,��A(* "�%"�3�%%�5"�+����  !�$1*�

�%�2#�, '0'1�C(��$1*$�+���%�#1%�!��%��, " (,�%"31#"%�8�%%"�2","�"�,�#�%"�2#�,'+�* ��+���$1.1+"��

(*�$"#01� �A�$( 'B1�C(��2�#.' ��",$�*+�#��*�%"�2'#/.'+�� ,1$'"%:�� "+�./,�+�� ,(� '* �%'0�*$'"�! �

2#�2"#"$'?*� "$"+4.'$"�� �%%"� ,�� $1*B'�# �� �*� %"� .(A�#� '+�"%� 2"#"� �%� 2#1 "01*', "�� (* �

�A�$( 'B1��$1*�"2�%%'+1�!�2#�, '0'1�,1$'"%��0("21���%�0"* ��!�3(�*�2"# '+1=

�%�  '21� '+�"%� +��#�%"$'?*� C(�� B�*+��  1+"�  �%�*1B�%"� �,� �%� C(�� %"� 2"#�A"� 2�# �*�5$"� "� %"�

.',."� $%",�� ,1$'"%�� 0�*�#"%.�* �� %"� $%",�� "% "�� !� C(�� �%%"� !� 4%� ,�"*� '0("%.�* �� 6�#.1,1,= �

�",� #�%"$'1*�,� +�� 2"#�A"� ,�� $1*, #(!�*� ,13#�� �%� '* �#4,� �$1*?.'$1�� %"� ," ',-"$$'?*� +� �

*�$�,'+"+�,� +�%� 1 #1� 1� +�� %"� 1 #"@� 21#� �,1�� �#."*+1� ,�+($�� "� ��  !� 2(�,� �%%"�� $1*� ,( �

'* �%'0�*$'"�� �,� $"2"5� +�� ,"%B"#� "� �$1.1+"� !� ",�0(#"#� �%� -( (#1� �$1*?.'$1� +�� %",� +1, �

-".'%'",� ,1$'",� !� +(�;",=� � �� '0("%� ."*�#"�� �%� $1.2#1.',1� +�� �#."*+1� $1*� �"#$�%"
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13�+�$)"� "� (*� $"*1*� ,1$'"%� $1.1� �,� 2�# �*�$�#� "� %"� .',."� $%",�� ,1$'"%� !� "� %",� -".'%'", �

,1$'",�!�+(�;",�+��%"��.2#�,"@�,(�." #'.1*'1�"(.�* "�!�2�#2� ("�%"�-1# (*"=

�%� C(��%"�  �%�*1B�%"� 2#�,�* ��$".3'1,� �*�%1,�2�#,1*"A�,� .",$(%'*1,�D+��2�##1,� "� -'�%�,D �

2(�+�� $1* #'3('#� "�C(��%1,� 61.3#�,� !�%",� .(A�#�,� 6"0"*� 1 #"�%�$ (#"� !� ,�� '+�* '-'C(�*� $1* �

 1+1� %1� $1* #"#'1� "� %1� C(�� #�2#�,�* "*� %1,� 2�#,1*"A�,� .",$(%'*1,@� 21#� �A�.2%1�� C(�� %1,�

61.3#�,� ,�� $(�, '1*�*� "$�#$"� +�� ,'� %�,� 0(, "� ,�#� #�2#�,�* "+1,� 21#� 2�#,1*"A�,� $1.1 �

	�3", '/*�+���"-4��$1.1� �#."*+1�� �*���  !�� $1.1��"#'1��$1.1� �( '4##�5@�C(��,��.'#�*�" �

,)� .',.1,�� ,��1#�0(* �*�"$�#$"�+�� ,(� .",$(%'*'+"+�!�+�%��A�#$'$'1�+��,(� ,�E("%'+"+@�+�$'+"* �

$1.2#1.� �#,��� ,�#� ./,� '�#*1,�� ./,�$1*,'+�#"+1,�$1*� ,(,� .(A�#�,�� C(�� "$1.2";�*� "� ,(, �

6'A1,� ��6'A",��C(�� �A�#5"*� ,(�2" �#*'+"+�"�$1*$'�*$'"�� $1*� �* (,'",.1�!�+�+'$"$'?*=� ��� '0("% �

."*�#"��%",�.(A�#�,��.2�5"#/*�"�-1#."#�!�"�3(,$"#�61.3#�,�+'-�#�* �,=

��%� .',.1� .1+1�� 61.3#�,� !� .(A�#�,� $1.�*5"#/*� "� $1*, #('#� (*"� -1#."� +'-�#�* �� +� �

#�%"$'1*"#,��2"#"�%"�B'+"��*�2"#�A"=� �1,�61.3#�,�C(�##/*��*$1* #"#�1 #1� '21�+��.(A�#�,�./, �

"( ?*1.",�� ./,� +(�;",� +�� ,'� .',.",�� ./,� '*+�2�*+'�* �,� �$1*?.'$"� !� ,�* '.�* "%.�* �= �

�",� .(A�#�,� C(�##/*� �*$1* #"#,�� $1*� 61.3#�,� ./,� $1.2#1.� '+1,�� ./,�  '�#*1,�� ./, �

+'"%?0'$1,�� �%%",� *1� C('�#�*� ,�#� ,(,� ."./,�� *1� C('�#�*� ,�#�%",�6�#1)*",�C(��%1,� #�,$" "*� +� �

,(,�-"% ",�+��2�#,1*"%'+"+�!�+��-1# "%�5"�2"#"��*-#�* "#�%"�B'+"=

�*� �, �� ,�* '+1�� 2(�+��+�$'#,��C(��%"� �%�*1B�%"� ,'�$1* #'3(!��"� #"*,-1#."#�%1,�#1%�,�+� �

04*�#1=� 	1*�%",�1 #",�%�$ (#",�� C(��6"$�*� .(A�#�,� !�61.3#�,�  �%�B'+�* �,�� %",�C(��2�#.' �* �

13,�#B"#�%"� #"*,-1#."$'?*��*�%1,�#1%�,� #"+'$'1*"%�,�+��04*�#1=� �+�./,��21#C(��+�3'+1�"�%" �

0#"*� "$10'+"� C(��  (B1� +�� ��%�$���%� ��� ���3 � %"� 2#�*,"� !� 1 #1,� .�+'1,� +�� $1.(*'$"$'?* �

6"3%"#1*� !� #� #1"%'.�* "#1*� %"� 6', 1#'"�� $1* #'3(!�*+1� "�  #"*,-1#."#� %",� #�2#�,�* "$'1*�, �

,1$'"%�,� !�%1,� �, �#�1 '21,�C(��$'#$(%"*� �*�%"� ,1$'�+"+�� "$�#$"�+��%",�#�%"$'1*�,� +��04*�#1=



9F�

�#"$'",� "� �, 1�� "� %",� .(A�#�,� %�,� 0(, "� ,�#� #�2#�,�* "+",� 21#� 2�#,1*"A�,� -�.�*'*1,� $1.1 �

�"B'1 "�� $1.1� �"#)"� ."+#(0"+"�� $1.1� ��  !�� .(A�#�,�  #"3"A"+1#",�� '* �%'0�* �,� C(�� !" �

.(�, #"*�$"#/$ �#�!�,1*�$"2"$�,�+��21*�#�"�%1,�61.3#�,��*�,(�,' '1=

��� %"� .',."� -1#."�� "%� #�2#�,�* "#� .(A�#�,� +(�;",� +�� ,(� ,�E("%'+"+� ,�� 13,�#B"� %"�0#"* �

 #"*,-1#."$'?*�+��%1,�#1%�,�+��04*�#1� �*�%"� �%�*1B�%"��%",�.(A�#�,�!"�*1�%%�0"*�B)#0�*�,� "%�

." #'.1*'1� ,'*1�� C(��"%� '0("%� C(��%1,�61.3#�,��  '�*�*�B"#'",� �E2�#'�*$'",� ,�E("%�,� "* �,�+� �

$","#,��� %1�$("%�6"$��2"# ��+�%�"*/%',',�6�$61� 21#��'++�*,��*�$("* 1�"�%"� #"*,-1#."$'?*�+� �

%"�'* '.'+"+=

�%�2"),� ,��2"#"%'5?�$("*+1� ��  !�'3"�"�6"$�#��%�".1#�$1*��#."*+1�21#�2#'.�#"�B�5��!� ,� �

,1#2#�*+'?� ,13#�."*�#"� $("*+1� ,�� ,(21� C(�� �%%"� *1� �#"� B'#0�*�� 2(�,� �%� �, �#�1 '21� �*� �% �

$("%�%",�.(A�#�,�-�",�*1�,1*�+�,�"+",�21#�%1,�61.3#�,� '�*��.($61�"##"'01��*�%"�,1$'�+"+=

&#1+(A1�$1*, �#*"$'?*�%"�-1#."�$1.1���  !�2�#+'?� ,(�B'#0'*'+"+��21#�(*"� "2(�, "�+��(* �

0#(21,�+��61.3#�,�C(��,��3(#%"#1*�+���%%"=� �, ��",2�$ 1�$1*, ' (!�� �%�0#"*�$".3'1�$(% (#"% �

+�� %"� ,�0(*+"� .' "+� +�%� ,'0%1� \\� !� �,� �%� ./,� B','3'%'5"+1� �*� %",�  �%�*1B�%",=� �61#"� %", �

.(A�#�,� #�2#�,�* "+",�  1."*� %"� '*'$'" 'B"� !� B'B�*� ,(� ,�E("%'+"+� 2%�*".�* ��� ,'* �

,�* '.'�* 1,� +�� $(%2"�� ,'*�  �.1#�,� !�� ,13#� 1+1�� ,'*� C(�+"#� *�$�,"#'".�* �� �.3"#"5"+",= �

�,)� �"#$�%"� #�$(##�� "� �, #" �0'",� �E #"1#+'*"#'",�2"#"�6"$�#�-�%'5�"� �#."*+1� �*�%"� $"."� ! �

#� �*�#%1� "� #"B4,� +�%� 3(�*� ,�E1@�&" #'$'"� ,�� "$(�, "�$1*�%1,� 61.3#�,�2"#"� ,"$"#%�,� 2%" "�� " �

�(#"."#)"�  ".3'4*� %�� -"$'*"*� %1,� 61.3#�,�� 2","� $1*� �%%1,� %1,� -'*�,� +�� ,�."*"� !� �,2�#" �

�*$1* #"#�(*1�C(��,��6"0"�$"#01�+���%%"�!�+��,(�6'A1=

�*�$("* 1� "�%",�#�%"$'1*�,�2"+#�D6'A"�� �%�$('+"+1�!�%"�2#1 �$$'?*�+�%�2"+#��+����  !�6"$'" �

�%%"� *1� ,1*�  "%�,�� 21#C(�� $1.1� %�� +�$)"� �%1#�*$�� �61.",� "� ��  !� �*� (*"� $"# "�� 4%� %" �

$1* #1%"���,�+(�;1�+���%%"�!�,1%1�4%�2(�+��+',21*�#�+���%%"�� ��  !��,� '* �%'0�* ��� #"3"A"�2�#1
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*1� �,� '*+�2�*+'�* ���B'B���*�$","�3"A1�%",�*1#.",�+�� ,(�"( 1#' "#'1�2"+#�=� �, 1�2�#.' ��"�%" �

 �%�"(+'�*$'"�6"$�#�%"�%�$ (#"�+���,��2"+#��"( 1#' "#'1��'* #"*,'0�* ���+(�;1�+��%",�6'A",=� �,)� �

21#��A�.2%1��B"#'",�.(A�#�,�+��2#�0#"+1�+�$)"*�C(���%�2"+#��+����  !��#"��%�.',.1�+���%%",� �

C(��%",�$", '0"3"�� %",�".�*"5"3"�� %�,�$1* #1%"3"�%",�%%"."+",�+��%",�".'0",�� *1�#�,2� "3"�,( �

'*+'B'+("%'+"+� *'� ,(� �,2"$'1� !� 2#'B"$'+"+�� "+�./,� �#"� ,(.".�* �� �E'0�* �� $1*� ,(,� %10#1, �

"$"+4.'$1,=

�%� $1* #1%�+�%�2"+#�� ,13#��%"�6'A"�+�A"�B�#�"%01� �*�%1�C(��%",�.(A�#�,� �* #�B', "+",�2"#"�

�, �� #"3"A1� ,�� '+�* '-'$"*�!� �,�C(��,(�B'+"�,�E("%�2#�."#' "%��,� "%01�1$(% 1�� *1� �,�$1.1� �* �

%1,� 61.3#�,� C(�� ,�� .(�, #"� 2"#"� �*$1* #"#�"+.'#"$'?*�� #�$1*1$'.'�* 1� !�$1*-'#."$'?*�+� �

,(� B'#'%'+"+@� %",� .(A�#�,� B'B�*� ,(� ,�E("%'+"+� 2�#1� "� �,$1*+'+",�� ,'*� C(�� %1,� 2"+#�,� ,� �

�* �#�*�21#C(���, 1�#1.2��$1*�%",�*1#.",�.1#"%�,�+�%�610"#�!�+��%"�,1$'�+"+=

�".3'4*�� ,��13,�#B"�C(��"(*$("*+1�%",�.(A�#�,�+�$'+�*�"$1, "#,��$1*� "%�1�$("%�61.3#� �

,'0(�*� ,(-#'�*+1� 21#C(�� ,�� ,'�* �*�  #"'$'1*"+",� !� �*0";"+",�� �%%1,� %",� +�A"*� ,'*� *'*0(*" �

�E2%'$"$'?*�� �%%",� ,��C(�+"*� �,2�#"*+1� %"�%%"."+"�+�%�61.3#��$1*�C('�*�6'$'�#1*� �%� ".1#�%"�

*1$6�� "* �#'1#=� Q(�+"� $%"#1�� �* 1*$�,�� C(�� *1� �,�  "*� $'�# 1� C(�� %",� .(A�#�,� ,�� 01$�*� %" �

,�E("%'+"+� $1.1�%1,�61.3#�,7� ,'*� " "+(#",� *'�$1.2#1.',1,�� ,'*� '.21# "#� �%� 1 #1�1� %"�1 #"� �

C(�� ,'.2%�.�* �� ,�� #" "�+��%"� ," ',-"$$'?*�+�� (*"�*�$�,'+"+�-','1%?0'$"�� !�C(�� ,�� '�*��(*" �

B'+"�,�E("%�"$ 'B"�,'.2%�.�* ��$1.1�(*"��E2�#'�*$'"�./,�!�2"#"�,�* '#,��3'�*=

�"� #"*,-1#."$'?*�$(% (#"%�"9*�*1��,� 1 "%�2(�,�%",�.(A�#�,�,��+"3" �*��* #��%"��+($"$'?* �

 #"+'$'1*"%�� �*�C(�� -(�#1*� -1#."+",�2"#"� ,�#�%",�0"#"* �,�+��%"� .1#"%'+"+� �*�%"� ,1$'�+"+�� ! �

�%� C(�#�#� ,�#� �%%",� .',.",�� +(�;",� +�� ,(� $(�#21�� +�� ,(� +�,�1� !� +�� ,(� ,�E("%'+"+=� �(* �

$1* '*9"*� .(!� %'0"+",� "%� ,(-#'.'�* 1� C(�� 2#1+($�� �%� +�,".1#�� ,'0(�*� #�2#1+($'�*+1� �% �

�, �#�1 '21� �*� �%� $("%� %"� .(A�#� �,� 2(#1� ,�* '.'�* 1� !� ,�� �* #�0"�  1 "%.�* �� ,'*� +�A"#�*"+"
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2"#"�,'� .',."��+��.1+1�C(��$("*+1��%�61.3#��,��B"�� �%%"�C(�+"�$1.2%� ".�* ��B"$)"�� ,1%"� �

�*�$#',',��.1$'1*"%�!�6", "��*-�#."=

&"#�$�� C(�� "9*�  �*'�*+1� �E2�#'�*$'"� ,�E("%� $1*� B"#'1,� 61.3#�,�� ,'0(�*� 3(,$"*+1� �% �

".1#�9*'$1� !� � �#*1� C(��2#1.(�B�� �%� ".1#�#1./* '$1�� �, /*�$"*,"+",� +��C(��%1,�61.3#�, �

%%�0(�*�"� ,(,�B'+",�� �, 4*�21#�(*�#" 1�!� ,��B(�%B"*�"�'#=� �,)�%1��E2#�,?� �"3'"*"��*�&�$"+1, �

�"2' "%�,�� �%%"� �,� (*"� .(A�#� .(!� $�* #"+"� �*� ,'� .',."�� 6"�  �*'+1� B"#'",� �E2�#'�*$'",� $1* �

B"#'1,�61.3#�,�� ,�� .(�, #"�$1.1�(*"�.(A�#��, "3%��2�#1�C('�#�� �*$1* #"#� �%� ".1#�9*'$1� ! �

+�-'*' 'B1��!��%�*1��*$1* #"#%1�%"�+�,�, "3'%'5"=

�,�61#"�+��C(�� ,��#�2%"* ����%� ".1#�#1./* '$1=� �",�.(A�#�,�*1�C('�#�*� ,�0('#�,(-#'�*+1 �

21#�61.3#�,� C(�� *1�%",�B"%1#"*� *'�#�,2� "*=� Q('�#�*�B'B'#� �%� ".1#�$1*�%).' �,=� �� 1."*+1 �

(*�  �, '.1*'1� +�� (*"� +�� %",� .(A�#�,� �* #�B', "+",� 21#� �*0#'+� ��%0"+'%%1� �*� ,(�  �,',� ,13#� �

�1*,(.1�-�.�*'*1�+��%"�  �%�*1B�%"� +����%�$���%�������� � �(*"�+��.(A�#��,� "*� 2�*+�A"�C(� �

$("*+1� �, /� �*".1#"+"� ,�� +�A"� ,"$"#� 2#1B�$61� !�� +�,2(4,�� 6", "� %(�01� %"� ".'0"�=� 	'* �

�.3"#01�� �*��%�0#(21�+��2#�0#"+1��$1*,(% "+1�2"#"��, �� #"3"A1��2'�*,"�C(��%1�./,�6�#.1,1 �

�*� %"� B'+"� �,� �*".1#"#,��� !� B�*� �%� ".1#� #1./* '$1� $1.1� %",� $"# ",� #1,",�� %",� -%1#�,�� %", �

 "#A� ",��%1,�.(;�$1,��%",�.'#"+",�� 1."#,��+��%",�."*1,���*�-'*===�2�#1�*1�B�*�./,�"%%/=

�%� 0#(21� +�� 21,0#"+1�� C(�� �,� 0�* �� ."!1#�� B�� �%� ".1#� #1./* '$1� $1.1� "%01� !" �

,(2�#"+1�� !"�  '�*�*� �E2�#'�*$'"� !� ,"3�*�21*�#�%'.' �,�� ,"3�*�C(��6"!�$1,",� C(�� ,�� 2(�+�* �

"$�2 "#��1 #",�C(��,��2(�+�*�*�01$'"#�!�1 #",�C(��6"!�C(��$1# "#=� �1�,121# "*�B�#�"�%"�213#� �

��  !� ,(-#'�*+1�� C(�� �#."*+1� %"� 0#' ��� C(�� �1.3"#+'�� %"� 6(.'%%��� %"� �,2"* �� !� %�� 21*0" �

,13#�*1.3#�,�� "%� '0("%� C(�� &" #'$'"� !� �"#$�%"=� &" #'$'"�  �#.'*?� 2#1+($'�*+1� %/, '."�� (*" �

.(A�#�31*' "�2�#1�#'+'$(%"��213#���*��,�*$'"�!�A(0(� ��+��%1,�61.3#�,=
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�",� �, (+'"* �,� +�� 2#�0#"+1� ,1, (B'�#1*� C(�� �%"� ."!1#)"� +�� .(A�#�,�  �*�.1,� (*" �

-".'%'"� $1.1� %"� +�� ��  !�� $%"#1� C(�� *1� C(�#�.1,� ,�#� $1.1� %"� ."./� +�� ��  !�� 3(,$".1,� �

21#� �%� $1* #"#'1�� #�"%'5"$'?*�2#1-�,'1*"%�!�*1� *1,� "0("* "#)".1,�21#�*"+"�+�%� .(*+1� "� (* �

61.3#�� $1.1� �%� 2"2/� +�� ��  !�=� �*� �, �� ,�* '+1�� +�� ��%�$���%� ��� ��� � *1� $1* #'3(!�� " �

 #"*,-1#."#� %1,� #1%�,�  #"+'$'1*"%�,� +�� 04*�#1� 21#C(�� %"� ."./� +�� ��  !� �,� (*"� .(A�# �

+�2�*+'�* ��+��,(�."#'+1��2#1 "01*', "�+�%� �,2"$'1�2#'B"+1�+��,(�$","�� �,�2",'B"��  �.��"� ,( �

�,21,1=� �"� ."./� +�� �#."*+1�� "(*$("*+1� 2"#�$�� ./,� "( ?*1."�� 21#� ,�#� +�� $%",�� "% "� ! �

�, "#�$","+"�$1*�(*�61.3#�� $1*�(*"�.�* "%'+"+� ./,�".2%'"�� �,�  ".3'4*� (*"�.(A�#�,(.',"� �

.(!�+�2�*+'�* ��+��,(��,21,1��'*$"2"5�+��B"%�#,��21#�,'�,1%"=

��  !� ,'0(�� �%� .1+�%1� +�� B'+"� +�� ,(� ."./�� 21#� �,1� ,(-#�� 21#� ".1#�� ,�� +�A"� 0#' "#� ! �

."*01*�"#� +�%� ,�#� C(�� "."=� 	'*� �.3"#01�� %"�  �%�"(+'�*$'"�� "%� B�#� �, ",� �,$�*",� C(� �

#�-(�#5"*�%1,� #1%�,�  #"+'$'1*"%�,� +�� 04*�#1�� 6"$�� (*"�%�$ (#"�+'-�#�* �� 1� $1* #"#'"� "� %1� C(� �

�*� #�"%'+"+� #�2#�,�* "*� %1,� 2�#,1*"A�,� -�.�*'*1,� !� .",$(%'*1,�� 21#� �,1�� ,�� $(�, '1*"*� ! �

#�2%"* �"*� ,(�$1*+'$'?*�$1.1� �,21,",�� $1.1� ."+#�,�!�$1.1�6'A",�� !"�*1� C('�#�*�+�2�*+�# �

+�� ,(,� ."#'+1,��3(,$"*�$(% 'B"#� ,(� "( 1�, '."��C('�#�*� ,�#�./,�+(�;",� +�� ,'� .',.",�� !"�*1 �

,�� +�A"*�0#' "#�� 6"3%"*�+(#1� !�$1*�-'#.�5"�� .(�, #"*� ,�0(#'+"+� !�+�$','?*�� "%�+'"3%1� $1*� %1 �

C(�� "% �#"� ,(� �, "3'%'+"+� !� 21*�� �*�A(�01� ,(� '+�* '+"+� !� +'0*'+"+=� �1.1� +'$�� �%1#�*$� �

�61.",7� �*1�2�%�".1,� $1*�%1,�61.3#�,�� %1,� ,�0('.1,� "."*+1�� 2�#1�*1� "�$1, "�+�� *(�, #" �

2#12'"�'+�* '+"+�=

�,)�� 21#� �A�.2%1�� �*� %1,� 0#(21,� -1$"%�,� +�� $1*B�#,"$'?*D+',$(,'?*�� %",� .(A�#�,� C('�#�* �

,�#� 2#1-�,'1*"%�,� �E' 1,",� !� $1*,'+�#"*� C(�� �,� .(!� '.21# "* �� $(% 'B"#� ,(� "( 1�, '."@� %", �

.(A�#�,� +�� 2#�0#"+1�� �*� 2"# '$(%"#�� $1*,'+�#"*� C(�� �%� ".1#� �,� '*+',2�*,"3%�� �*� ,(,�B'+",� �

C('�#�*� -1#."#� (*� 610"#� !� B"%1#"*� %"� -'+�%'+"+� #�-%�A"+"� �*� �"#$�%"�!� �*� ��  !�� ,1, '�*�*
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C(��%",�.(A�#�,�+�3�*�$1*,�#B"#��*�,(��,�*$'"��%�,�#�-'�%�,�!��%�C(�#�#�,�#�."+#�,�!��,21,",@ �

"%� +�,$#'3'#� "� �#."*+1� %1� #�'B'*+'$"*� ,�* '.�* "%.�* ��� 21+#)"� +�$'#,�� C(��%1� +',$(%2"*� ! �

$1*,'+�#"*�C(�� ,(�6', �#'"�!�."% #" 1�6"$'"���  !� �,�"%01�$1!(* (#"%�C(��$".3'"�$("*+1�%", �

$'#$(*, "*$'",� C(�� %1� #1+�"*� .�A1#"*=� �*� %"�  �,',� +�� �*0#'+� ��%0"+'%%1� ,13#�� $1*,(.1 �

-�.�*'*1�+��%"� �%�*1B�%"� +����%�$���%������� � C(�+"�$1*-'#."+17

�%�0#(21�+��.(A�#�,�+��$%",��.�+'"��$(�, '1*?��%�-'*"%�+��%"� �%�*1B�%"��$1*,'+�#"*+1 �

C(��"%�2�#,1*"A��+����  !�%1�,1.� '�#1*�"�(*�+�, '*1�2�*1,1�!�+1%1#1,1��#�'B'*+'$"*+1 �

�%�2�#+?*�!��%�,"$#'-'$'1�21#��*$'."�+�� 1+1��!�*1�%"�%'3�# "+7� � ���/���#��#����� ��� �

$���%����/���� �����#����������#����������������#��/�������#���/�����������#������ �

�#��3� ������������#��������#�������������������������� � ���#��3� �����3� ���<�%���#� �

���������<������<������������������% ���"������������������"������3� �����������������3 �

���� ���<�#"���/������#������ 3� /������<�2��������3� /����������������������������������% �

��� #�������/�������"�������������3������#��������/���<���������<�#"���3������� �#���� �

#�� #����� ������� ���/���<�"�����/�������������#����3�#���������/���������������6� �

<�"��������������#��������� �

���1 #1�%"+1��6(31�+1,�2�#,1*"A�,� #",�3".3"%'*",�C(��%%"."#1*�.($61�%"�" �*$'?*�+��%" �

 �%�"(+'�*$'"� !�+��%1,� 0#(21,� -1$"%�,� +��%"� '*B�, '0"$'?*=� �*1� -�.�*'*1�� �" "%'*"� �*0�%�� ! �

(*1� .",$(%'*1�� �'$6�%=� � �%",� .(A�#�,� %�,� �*$"* ?� %"� 2�#,1*"%'+"+� +�� �" "%'*"� �*0�%�� (*" �

.(A�#� 31*' "�� C(�� ,�� +', '*0(�� 21#� ,(� ,�*$'%%�5�� ,("B'+"+� !� ,1%'+"#'+"+� $1*�  1+",� %", �

2�#,1*",�� (*"� .(A�#� ,1%"�� *1� ,�� %�� B�� -".'%'"� *'� .($61� .�*1,� 2"#�A"�� 2�#1� �,� �, "3%� �

�.1$'1*"%.�* ��� �,� +(�;"�+�� ,'� .',."� !� �E', �� 2"#"� ,'� .',."�� *1� .(�, #"�%"� "*0(, '"�21# �

�*$1* #"#� (*� 61.3#��� *1� 3(,$"� *"+"�� "(*C(�� �,� ,1%'+"#'"� *1� ,�� ,"$#'-'$"� *'� ,�� �* #�0"� ,'* �

%'.' �,� 2"#"� *1�  �#.'*"#� ."% #" "+"=� �,� (*"� .(A�#� $1*� ".1#� 2#12'1� ,'*� #"!"#� $1*� �%
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*"#$'$',.1�� ,(� "( 1�, '."� �,� +'0*"� +�� '.' "$'?*� 21#� 2"# �� +��  1+",� %",� .(A�#�,� C(�� %" �

"+.'#"*�!� ,��C('�#�*� '+�* '-'$"#�$1*� �%%"=� �,� '* �%'0�* ��� �-'$'�* �� �*� ,(�%"31#�!� .(�, #"� ,( �

 #"3"A1� $1*�1#0(%%1� !�2#�, '0'1�� ,��0"*"�%1� C(�� ,�� .�#�$�=� �1� '�*���*�.'0",�*'� �*�.'01,� �

%1,� 61.3#�,� %"� B�*� $1*� #�,2� 1� 2�#1� *1� %"� ,�+($�*� 21#C(�� 2"#�$'�#"� C(�� �%%1,� ,�� ,'�* �* �

'*+'0*1,� +�� �%%"=� �" "%'*"� *(*$"�$"�#)"� �*� ."*1,� +�� �"#'1� 1� +�� �( '4##�5�� *'� ,'�C('�#"� +� �

�#."*+1� 21#C(�� ,�� "."� !� #�,2� "�  "* 1� "� ,'� .',."� C(�� �%� 61.3#�� C(�� �%%"� �,$10'�#" �

,(2�#"#)"� "� %1,� 2�#,1*"A�,� .",$(%'*1,�#�2#�,�* "+1,� �*� +����%�$�:�%�������3 � '*$%(,1�� %",� !�

%1,�  �%�"(+'�* �,� %%�0"#1*� "� 2�*,"#� C(�� ,'� ��  !� *1� C(�+"3"� $1*� �'$6�%�� 4, �� 21+#)"� ,�# �

2"#�A"�+���" "%'*"=

�'$6�%�� �%� 2�#,1*"A�� .",$(%'*1� C(��  ".3'4*�  (B1� 0#"*� "$10'+"� �*� %"�  �%�"(+'�*$'"� �

�*$"* ?� "� %",� .(A�#�,�21#� ,(�21# �� �(#12�1� !� ,(� $1*B�#,"$'?*� "'#(%%"+1#"�"%� �, '%1� -#"*$4,= �

�,� (*�61.3#��#1./* '$1�� .(!� ,�*,'3%�� !� '�#*1=� �,�  1+1�(*�0"%/*�� �*".1#"+1�+��%"�-�"�+�% �

2",�1��4%��2#'.�#1�C(���#."*+1��+�,$(3#'?�%"�3�%%�5"�'* �#'1#�+����  !��%"�".?� "%�$1.1��%%" �

�#"=� �1� ,��%��B'1�C(��)(�#"�(*� ,�+($ 1#��.2�+�#*'+1� *'�C(��-#'�#"�"�( '%'5"#%"�2"#"�3�*�-'$'1 �

2#12'1=� �,� (*� 61.3#�� 0("21� $1*� 3(�*"� 21,'$'?*� ,1$'"%� !� 3(�*1,� ,�* '.'�* 1,��  1+",� %", �

.(A�#�,� ,(,2'#"#1*� $1*� �, �� 61.3#�� !� ,'* '�#1*� .($61� C(�� ��  !� *1� 6(3'�#"�  �#.'*"+1 �

$","+"� $1*� 4%=� �(31� 0#"*� +�,$1* �* 1� $("*+1� �*� �%� -'*"%� +�� %"�  �%�*1B�%"� ��  !�  �#.'*? �

$","+"� $1*� �%� 61.3#�� C(�� %"� ."% #" ?� !� 6(.'%%?�� C(�� 6'51� B�'* �� .'%�  #� ",� 2"#"� 21+�# �

6"$�#%���%�".1#=

�*� �, �� 1#+�*� +�� '+�",�� %",� 1 #",� %�$ (#",� C(�� %"�  �%�"(+'�*$'"� 6"$�� +�� %", �

#�2#�,�* "$'1*�,� +�� %1,� #1%�,� +�� 04*�#1� �*� %"�  �%�*1B�%"�� !� C(�� 6"$�*� 21,'3%�� %"�

 #"*,-1#."$'?*� �*�%",�#�%"$'1*�,�+��04*�#1��*�%"�.',."��$1* #'3(!�*�"�%"�$1.2#�*,'?*�+��%1 �

C(��,'0*'-'$"�,�#�61.3#�,�!�.(A�#�,�C(��#�%"$'1*/*+1,���*��%�".1#��+�%� #"3"A1�!�%"�-".'%'"=


