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?$1D<*A�4o�%>5B = E5<$1�4 � 1�65AC: 1D< <$E � 1D>�A 2 @ E�A = 3�� >G& 1D2�:.3�B���71D>
65A E�>+3V+3�<�A 65A 6+3
?�1�<)>�1 ?�� AC>�A � 1D2 @ E 7A A <�?�3
2 � A 2 & ACB�?�3�: AC>@?$A 3 = :;3�BCA >+3�6+3 �* =
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 I # � ��� � * ��� * � �#� � � � * � � � ( � * � � � �� E5>�B�� 1D>�AC<  1"1 = AC3�>+3�< @ E�A*6�A/�AC>�A	�
3 = E+3�2�<$A)<��%AC:9�
� 2$A�3 B��%A 2�?�1 2 |��	}�� I� ? 1D2 AC<�AC: ��= 154 � 1"6�A :;1D<(6�A	4+>��%2C4#E5?�� = �3�C3�>�6�1 � * ��� ��� ,������ P
#+��� � * � � � 4�E�>+3 & E�>5B���71�> } ��� 
F}��_zJ|L}(~(� � | � ~ 4�
@3�2�3
>�?��3�C3�>�6�1 @ E5A(6�1D< AC<�?$E�6��%3�>@?�AC<
>�1(?$AC> 
@3
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= 1D< AC<�?$E�6��%3�>@?�AC< 


I>N�T�	OI�MLG�H0I	K;M5N	H(T5K � G ��d �@�(d � G�H0I	K;M5N	H_G ���Fj � G�HJILK;M5N	H(G �
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?�1�<:& E�>�B�� 1D>+3 = 4 � A 2$1 >�1 BC1�>�<�� 6�AC2$3�:;1�< = 1D<(?�� � 1D< 6�AC<�6�A
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# 3� = 3 E, I F , AC>G
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� * � ����� 4 �5� � � � ����, * � * � ,M� 4 $ '� � �C� � � � � � � �>� �;� * � �#� � I� ^ BC1D>@?�� >�E+3�B��871D>04�AC< � ACB���4+BC3�: 1D<







������������	��
������������ ���


= 3�< �DA >�?�3=<$3�<*6�A = 3;� >�?$A/
D2$3�B��871D>.B 1D> 2�AC< � ACB�?�1 3�3�:  1D< � 3�2$3�6���
�:.3�< 6�A � 2$1�
�2�3�:;3�B��871D>
� E�2$1�<CF


2 3 I���������� �"!#�%$'&)(��*,+.-/*'$%& ��*%�"0 F $�1� � �C� � � ��� � * � *)> ��� � ��2 ��� * �F$/�%� � �/1�43 * �$� � 2 <��%:�E = 3�6+3 A >
� 2$1�
D2�3�:;3�B���71D>M& E5>�B�� 1D>+3 = B 1D> = �%< ?*BC1D: � 2$A	��AC>5<��%1�>�< I 4 3
<879 BC1�:;1 � �>� �;� * � �#� � �5��� P
� * ���%� � :;A 6�� 3�>@?$A A = E�<�1;6�AT�
3�2�� 3� = AC< 4�2$A � 2$A <$AC>@?�3�>�6�1;E�> >(7E5:;A 2$1�3�2 �� ?$2�3�2��%1�6�A
<$1 = E�B�� 1D>�A <)*73�<�� B83�<


2  I���������� �"!#�%$'&)(��*506(����&7$8� F �!�"�5� * � �#� � � � � ���!, * �91� ��� * �$� � @ E5A � AC2�:���?�AC>�A	�c��?�3�2 = 3 E5?��L�
= ���83�B���71D>;6�A = B 1D2�?$A�4 �!�"�5� * � �#� � � � � � � ��� � �=�+��� * � � 2 <�� :�E = 3�6+3�<)A > � 2$1�
�2�3�:;3�B��871D>
= 71�
,�%B83 E�<�3�>56�1;A = � 2$A 6��%BC3�6�1 �$���R� I 4 ��� � ��� � �;: � ��� * � � � ����������� � * 2 � 4+A�?�B 


* > - 1 1D2 C�!  9 4�<�A � 2$AC<�AC>@?�3;E�>+3�6�A ?�3 =%= 3�6+3 BC1D: � 3�2$3
?����
3�6�A = 3 � 1�?$AC>�B�� 3 A�, � 2�AC<����
3;6�A
= AC>G
DE+3=<�A < = 71�
"� BC1D< 4.& E�>�B��%1D>�3 = A <��D4 � 1D2 7E = ?��%: 1�4 = 71�
"� BC16� & E�>�B��%1D>+3 = AC< 


( 1�> 2$AC< � A B ?$1�3 = 1D< & E�>�6+3
:;A >�?$1D< A <�?$E�6�� 3
6�1D<)A > �����<3�����, �0� * 1� ���/1�43 * ��� P �!�"�5� * � ����� 4
7AC<�?$1D<)<�AT�+3�> ��A 2$A 6+3�6�1�?�3�>@?�1 6�A =5� 3�2$3�6���
D:.3 �/1�43 * ��� BC1D: 1&65A = � 3
2�3�6���
D:;3 �!�"�5� * � �����]
? 1D2 E�> = 3�6�154 <�A ��3�> A <�?$E�6�� 3
6�1 & E5>�6+3�: AC>@?�1�< 6�A <$6�A-E�> � E�>@?�1 6�A��	� <�?�3�<�AC: 73�>@?��%B 1�4 6�A��
<�3�2�2$1 = = 73�>�651D<$A � ��,=1��� � * �$� � ��U * � ,=1� � * �$� � - ^ �dCJ] 4 � � , B C C 4 , J4F8F 9 4 � ��,=1��� � * �$� � � ���5� P
� �0� * � �����%� � - 1 BDCJI 4 � 1D> C�! 4 ^ � � C 7 9 4 � ��,=1��� � * �$� � ���+�����0� * � �����%� � - ^ >@? C8I 4 1 G 1?> C�� 4
^ *	�6C�! 4 ^ � C8] 4 � � , BDC8C 4 , J FJI 9 4 ,=1�	�C� * ��� � �F$ ��� ���0� � � � - � 3 F4E 4 � 3�> F�� 9 4-A * ,����%� P
,.��� � �0� * � �#� � 	 # ��
 � = - ^ � , C�! 4 ^ = : C 5	9 


? 1D2 1�?�2�1 = 3�651�4�?�3
: ���7A >�<$A)�+3�> AC< ?�E�6�� 3�6�1T& E�>56+3�: AC>@?�1D< 6�A <$6�A*E�> � E�>@?$1 65A-�c� <�?�3
� 2+73�B�?�� BC1�4 ?�3 = A <�BC1D: 1 A = 6�AC<$3�2$2�1 =%= 1 6�A =� Z	@ � - � 3
> F8F  9 4,A �/$ � ��� * � � * ��3 - � 3
> F8F 3 9 4
��� � � �H�>� � �#$�1� � �C� � � ���5��������� * , * � * 2 � � � �.��3��!�=�5��, * ��� � �.- �:J4C 5 3 9 4 ,M� � ����� � � � ��� , P
� * ���0� * 1� � N � �C���"�$�0� * 1� � -1( , BDF4E 9 4	� � 1�6��� * �$� � � � ��� � * , *)> �0� * 1� ��- ^ � , � C8C 9 CB 1"6�1 A <�?�A
?�2�3 +3=<�1 6�AW�%>F�DA <�?���
@3�B���71D>E�+3 <$E � E�AC< ?�1&A = 6�AC<$3�2$2�1 =%= 1 6�A = AC> 
�E+3=<�AC< = 71�
"�%B 16�"& E5>�B�� 1D>+3 = AC<C4
?�3 = AC< BC1�:;1 �@S(� '	
 -01 BDCJI 9 4$_ � # #ED - � 3�> F�� 9 � Q �FD - ( , J4CJ] 9 


^ ��1D2$354 >�1 BCAC>@?$2�3�: 1D< AC> = 3 � ��,=1��� � * �$� ���+���$�0� * � ����� 6�A = 1D< = AC> 
DE�3=<�AC< = 71�
,�%BC1��
& E�>�B�� 1D>+3 = AC< U7 A <$6�A AC< ?�A � E�>@?�1 65A �c�%< ?�354 = 3w� 6�A83*AC< �%>@?�A	
D2�3
2 A >&E�> = A > 
DE+3=<�A�& E�>5B��%1�>+3 =
3�< � ACB�?�1D< B = 73�<��%BC1�<�6�A = 3 � 2$1�
�2�3�:;3�B��871D> = 71�
"� B83 2 � 1�2�A�<�A : ��= 1�4 �"� * +9�$�0� * 1� � 4 AC> = EG
@3�2
6�A E5?�� = ���83�2 �HG!� ��� � � �3�5� � �H� �#� � � ����� � ��� * � �"���.I 154 6�AM& 1D2�:.3 �%>F�DA 2$<�3�4z�%>�B 1D2 � 1D2�3
2 A >
E�> = A > 
DE+36<�A 6�A � 2$1�
D2�3�:;3�B���71D> = 71�
"�%BC3�BC3�2�3�B�?�A 2879%< ?�� B83�<E& E�>�B��%1D>+3 = AC< 4)BC1�: ��%>�3�>�6�1�A =
��� * �5� * � * � � � ��� � �>� ��� * 1� � ? 
� B 1D> = 3 A	�
3 = E�3�B��871D> & E�>�B��%1D>+3 =�


, 3 � 2��%: AC2�3 = 79%>�AC3 <$E�2 
"��71 3 = B 1D>�<��%6�A 2�3�2 ���H�<3�����, �0� * 1� � �/1�43 * �$�E��� � * 3��5��� � � � 4@6�1D>�6�A
= 3&E�>���4+BC3�B��871D> AC< ? 73�>�6�3�2 <$A 2$A AC: ��= 36�83�+3 � 1D2)E5>���4+BC3�B��871D> BC1�> 2�AC< � A B ?�1 3 E�> BC1�>><�E�>	�
?�1 6�A;ACB E+3�B�� 1D>�A <C4 BC1D>51�B��%6+3 BC1D: 1�' P �"� * +9�$�0� * 1� � 1 �"� * +9�$�0� * 1� � � ��,=1��� � * �$�W-�� 1 587 4







� � ��� �8�%
������	����

��


�dB 5 C 9 `B A 6�6�� -PB A 6 5 K 9 4 A >�?$2$A 1�?�2�1D< 3�E5?�1�2$AC< 4 �+3 ?�2$3�+3=<$3
6�1�A > AC< ?�3 � 2�� :;A 2�3 � 2$1��
� E5AC<�?�3;6�A <�AC: 73�>@?��%BC3 1 � A 2�3�B��%1D>�3 =�


, 3 <�A/
DE�>56+3 = 79%>�AC3 BC1D>�<��%< ?�79 3 A >.E5?�� = ���83�2 AC> E�> � 3
<$1 6�A*2$ACA <$B 2�� ?$E�2�3 E�>���4+B83�B���71D>#4@AC>
= E 
@3�2 6�A 3=<�E�< ?�A(65A � 3 ?�2$1�>�AC< 4�<�E�2 
"� AC>�651�4�65A A <�?�3B& 1D2$:;354@A = B 1D>�B A � ?$1 � ��� �����%#5��, * ��� � �
2 �������H�>O * ��36IM- J�= 3 ]�! 9  * > AC<�?�3 = 79%>�AC354"A�,	�%< ?�A E�> A�,"?�A >�<$1�?�2$3�+3=<�154 @ E�A 2$AC<�E�:��%2$A :;1�< 3
B 1D>@?��%>�E+3
B���71�> 


� E = = 1�? - � E = 5 F 9 6�A :;1D< ?�2�71 @ E�A A = �������H�>O * ��3 BC1�:;1�<$A : 73
>�?��%BC3�1 � A 2�3�B��%1D>+3 = 4"AC<*E�>
: 7A ?$1�6�1 ��� �!����� � ��N ��� ,����%� � � � 3�2$3 2�AC<�1 = ��AC2 ACB E+3�B�� 1D>�A < B 1D> 2�AC< � A B ?�1�3 E5> <��%<�?$AC:;3
6�A 2�ACA <$BC2�� ?$E�2�3 2 ��� � � �+��� � �<N � ���!, * ����� � �=Is J � > AC: +3�2 
�1�40<�� 3�6�1 � ?�3�: 1D<(>+3
2$2$1��F� > 

B 1D:;1 <$A : 73�>@?��%B83 1 � AC2�3
B��%1�>+3 = 6�A = AC> 
�E+3L<�AC< = 71�
"�%B 16�"& E�>5B��%1�>+3 = A <C4 � 1"6�AC: 1D<-1�5?�A >�AC2 E�>
A < � 3�B��%1 6�A  7E�< @ E�A 6+3 6�A :.3
<�� 3
6�1T
D2�3
>�6�A�4�3�<C79+BC1D: 1 B 71D: � E5?$1D<>�%>G4+>�� ?�1�<C4��%>5B = E5<$1 BC1D>c�
<��%6�A 2�3�>�651 <+71 = 1 � 2$1�
D2�3�:;3�< <�AC>�B�� =%= 1D<  * <�?$1 : 1�?���� 71 = 3 >�ACB AC<��%6+3�6 6�A 2$AC< ?�2��%> 
"� 2 = 1�<
� 3
<$1D< @ E�A��%>F�D1 = E�BC2$3 A = >+3�2�2$1��F�%>G
�4(3 � 3�2$A B�� AC>�6�1 = 3
< 6�AC>51D:�� >+3�6+3
< � ��� ��� � � 3 * � � � �
�����!�H�>O * ��3 4@AC>;<$EE�DAC2�<��871D> * ,��5�0� * ��� � � F $�� � * �������!�H�>O * ��3 - � E = 5 F 9 4'* �+�#���!,M� ��� �����!�H�>O P* ��3 - � 2�� 5 K 9 4 * �+�#����,M� ��� $�� � * � �����!�H�>O * ��3 - ���1 = C E 9 4 �5� �!, ��� *)>�* ��3������!�H�>O * ��3 - � 3�� ]HC 9 4
�5� �!, ��� *)>�* ��3 * �+�#���!,M� ��� �����!�H�>O * ��3c- � 2�� 5 K 9 4 �5� �!, ��� *)>�* ��3K$�� � * � �����!�H�>O * ��3c- � B�J 5 C 9 4* �+�#���!,M� ��� $�� � * � �����!�H�>O * ��3 O * � # �5� �!, ��� *)> � � * � �W- ���1 = C E 9 �#1.A > <$E%�DAC2�<��871D> �+����� > � � � F
� � � ���!,M� ��� �����!�H�>O * ��3 - * B�� 585 4 * B�� C8I 9 4 ��� > N �����!�H�>O * ��3 -PB A 6 5 K 4 7*� 5 C 4 � , 1 ? C4E 4
1 BDCJI 9 4 �#��� � � � �����!�H�>O * ��3 - ^ >@? C8I 4 ^ * � C�! 9 4 � � � ��� �������H�>O * ��3�- � 1�E 5 C 9 � � � � ����,M� ���
��� � �>� � � * � � -�� , 1 ? C4E 9 


( AC>@?�2�73�>�6�1�>�1D< AC> A = ��� > N �������H�>O * ��3 48?$AC>�A :;1D< @ E�A � 3�2$3 
D3�2�3�>@?��3�83
2 = 3 ��� ,����%� � * � � �
6�A = <��%< ?�A :.3 6�A 2$A AC<�BC2���?�E�2$354+AC<*>�A BCA <�3�2��%1��%: � 1D>5AC2 = 3�< <���
DE��%A >@?�AC<*2�AC<�?$2�� BCB�� 1D>�A <CF


� ? * ��� ��, � � � �&����� � ��� * � ����� $�� � � � � � ���S��� � ��� �!�;� � � ��� � :J A&6�� <�?��%> 
DE5AC> 6�1�<(B = 3�<$A <
65A <879 :  1 = 1D< F 2 E=I BC1�>�<�?$2$E�B�?�1D2$3�<;� 2 I�I & E�>�B��%1D>�A <  * = <�� <�?�A :.3 6�A.2�ACAC<�BC2�� ?�E52�3
2�A � 2�AC<�AC>@?�3 E�> BC1D>><�E5>�?$1�6�A;2$A	
 = 3�< 6�A�4+>�� ?$1D2��%3�< 1D2�� AC>@?�3
6+3�<C4 6�A :;1"6�1 @ E5A = 3
<
= = 3�:;3�6+3
< BC1�>�<�?$2$E�B�?�1D2$3�< >51 ?��%A >�AC> 2$A	
 = 3�< 65A	4+>���?�1D2�� 3�< 4,� = 3�< 2$A	
 = 3�< 65A	4+>���?�1D2�� 3�<
65A = 3�<9& E�>�B��%1D>5AC<*<$1D> 6�A = 3 & 1D2�:.3�F


� 2�� � � ����� � �  I F �
	


651D>�6�A = 1D< � � <�1D>���3
2�� 3  = A < 1�?�7AC2�:�� >�1D< 6�A BC1�>�<�?$2$E�B�?�1D2$3�<


� ? * ��� ��, � � � � ����� � ��� * � �"���K� * �#�$���%� � �;� � ��� *)> �C� * ��� � �,B* > ?$1�6�3�< = 3
<(2$A	
 = 3
<(6�A = 3
& 1�2$:;3 � 2�� � � ����� � �  I F �
	


� 2�� � � ����� � �  I


A < = � >�A83 = ��AC<)6�A B�� 2C45>��%> 
DE5>+3 �
3�2��%3� = A�6�A � 2�� � � ����� � �  I 3 � 3�2$A BCA : 73�< 65A E�>+3 ��A��







������������	��
������������ � �


� ? * ��� ��, � � � � ����� � ��� * � �"�$� � * �?2 ��� * �F$/�%� � � * $C��� �  J �
� F � 	


AC<*E�>+3�2$A	
 = 3�65A 2�ACA <$BC2�� ?$E�2�354+A >@?�1D>�B AC<���� 	 2 	 I�� ��� 	 2 � I


� ? * ��� ��, � � � � ����� � ��� * � �"�$�.�5�.��,�$ * 3��;� �  J �
� � F � 	 � � � 
�F � 	 



<$1D> 6�1D<*2�A/
 = 3�<)6�A 2$A AC<$B 2���?�E�2$354+AC>@?�1�>�BCA <CF


2 � I � �B��� 
�>�1 <$1D> E�>���4+B83� = AC< 1
2 ��� I AC> B83
<$1 6�A <$AC2 = 1�4�?��%A >�AC> E�> E�>���4+B83
6�1D2 : 73�<)
DAC>5AC2�3 =	� 4�?�3 = @ E�A 	 � � � 	 
 �


<$1�> � 6 7AC>@?�� BC1D< <��%>@? 73
B ?�� B83�: AC>@?$A


? 3�2�3 : 1"6�A = 3�2*6+3
?�1�< � 3�2�B�� 3 = AC<W��

1��%>.4+>�� ?$1D<C4 = 3 <$AC: 73�>@?�� B83.65ACB = 3�2�3 ?����
3 6�A�AC< ?�1D<
= AC>G
DE+3=<�A <��%>�B 1D2 � 1D2$3 AC> A = �"� * 2���� � � � � � ���	$C����� � ��� ��2 ��� * �F$/�%� � - � , 1 ? C�� 9 4 = 3&BC1�>�<��
?�3�>@?�A� 2$A � 2$A <$A >�?�3�>�6�1 A = �
3 = 1D2 �%>�65A	4+>�� 6�1 U7 A)AC< ?�3�& 1D2�:.3�4�A = E�>����DAC2�<$1 6�A � AC2 �2�3�>56
<$A BC1D: ��= A�?�3 3;E�> � � , * � * � � �d? ��� � � -�� B � � ] ] 4 J BC1 5 I 4 ^�� C�! 9  , 1D<�2$A <$E = ?�3�6�1�< 6�A
BC1D: ��= A�?���?�E�6 � 3�2�3 A = ��� > N �����!���>O * ��3 4)�3=<�1 AC< ?�3�< B 1D>�6�� B�� 1D>�AC<;BC1D> 2�AC< � A B ?�1 3 = 1D<
:;1"6�A = 1D<�6�A J B 1�?$?C40<$A&AC<�?�3� = ACBCA > � 3�2$3 = 3 6�AC>�1�:�� >+3�6+3 * 3������ � � � � ��� � * � � � � � � 	 2 1
����� 	 I� * < ?�3 ��
DE+3 = 6+3�6 AC<�?$2�� B ?�3 <$A)B E�: �5= A�4�<��%A : � 2$A>�&B E+3�>�6�1���� 	 <�A � E�A 6�AC>�2�AC6�E�B��%2
3 = :��%<$: 1�?�7A 2$:��%>�1 65A B 1D>�< ?�2$E5B ?�1�2�3 


? 1D2 1�?�2�1 = 3�6�1�4 E�>�3 A�,"?$AC>�<���71D> >+3
?�E52�3 = 6�A = 3 � 2�1�
D2�3
:.3�B���71D> = 71�
"� BC16� & E�>�B�� 1D>+3 = AC<
BC1D>�<��%6�A 2�3�2 <�� <�?�A :.3
< 6�A 2$A AC<$B 2���?�E�2$3 BC1D>�6��%B�� 1D>+3 = AC< 4 
DA >�AC2$3�>�6�1(6���& A 2$AC>@?$AC< 6�A�4+>�� B��%1�>�AC<
6�A 3 �5= �%BC3�B��871D> 6�A E�>+3 2�A/
 = 3�6�A 2$A AC<$B 2���?�E�2$3 BC1�>�6��%B��%1D>�3 =� 3 > � 2�1� = AC:;3�� > ��AC2�AC>@?�A
3 = �������H�>O * ��3%��� � � * � * � ����� AC< = 3 � 2�AC<�AC>�B�� 3.6�A 2 ��� * �F$/�%� � �VU � ��� AC> = 3�<*BC1�>�6��%B��%1D>5AC<C4�AC<
6�ACB��%2C4=�
3�2��%3� = AC< @ E�A >�1(3 � 3�2�ACB AC>�A > = 3 � 3�2 ?�Ag�3� @ E�� AC2�6+3�65A E�>+3�ACB E+3�B��871D>&B 1D>�6�� B�� 1D>+3 = 
J �%> A : +3�2 
D1�4�A > A = B83�<�1�6�A ��� > N �����!�H�>O * ��3 45<�A � E�AC65AC> � AC2�:���?�� 2 �
3�2�� 3� = AC<)AL,"?�2�3 A >
= 3�< BC1�>�6��%B��%1D>5AC<C4 : 1�6���4+B83
>�6�1 = 3 BC1�>�6��%B���71D>�6�A >�1 3
: ���
 �E5AC6+3�6#4D��3�<$A	
DE�2�3
>�6�1 @ E�A
= 3�< B 1D>�6�� B��%1�>�AC< >�1�<�A <�1 = 3 � AC> 


* >���� BDCJI 9 4 = 3�< BC1D>56��%B��%1D>�A < <�A � >�?$AC2 � 2$A�?�3�> BC1D: 1 * 3��5��� � � � � � � ��� � * � � � � 4 @ E5A.<$A
2$AC<�E�A = �DA > BCE�3�>�6�1�3�: �1D< = 3�651D< <$A 2$A 6�E�BCA > 3 = :��%<�:;1 ?�7AC2�:�� >�1 E* =)��� > N �����!���>O * ��3


BC1D>�6��%B�� 1D>+3 = ?�3�: ���7A > <�AB�+3 A <�?$E�6�� 3
6�1�AC>���� "�� C 7 4 � � CJ] 4�� " C 5H9 
� 3�< 2�ACB��%AC>@?$AC: AC>@?�A
4 <$A��+3 A <�?$E�6�� 3
6�1 A =-��� > N������!�H�>O * ��3 <��%>�BC1D>56��%B��%1D>�A < 65A;>�1


3�: ���
 �E�AC6+3
604�� � AC2�:���?�� AC>�6�1 �!���5� * � �#� � �5� � � � ���!, * � * ��� � � � � E�< 5 K 4 � ���BDC8C 4 �AJ4F8F 9 







��� ��� �8�%
������	����

��


^ ��1D2�3�4 = 1D< ,M� � ����� � � � � ���	$C����� � 6�A � 2$1�
D2�3�:;3�< = 71�
"�%B 1�& E�>�B�� 1D>+3 = AC<�<$A A�,"?�� AC>�65AC>
� 3
2�3 : 1"6�A = 3�2 & E�>�B��%1D>�A < >51 6�A�?�A 2$:��%>�� <�?�3
< : AC6�� 3�>@?�A = 1D< 6�AC>�1�:�� >+3�6�1D< ��� �5� � 2 �
B 1D:;1�BC3�<$1D< � 3�2 ?�� BCE = 3�2$A < * � �$���%� � I � � E�< 5 K 9 


^ 6�A : 73
<C4(<�A ��3�> AC<�?$E�6��%3�6�1 A�,"?�A >�<�� 1D>�AC< 6�A = :;1"6�A = 1 = 71�
,�%BC1��"& E�>�B��%1D>�3 =-� 3�2�3 A =
, ���#� G � � ����� ��� � * ��� * � �#� � � � 71 ��C�! 4 ^ 2�A C 5�9 4 � � � ��� � �6�+��� * � � � � �6BDCJ] 9 4 � * ��� ��, � � � �
� * �;� � � ^ = : C C 9 4�A ?�B  ( 1D> 2$AC< � A B ?$1�3 = 3 �%>�B 1D2 � 1D2$3�B��871D>�6�A �#� 3@�0� * 1� � AC> A = BC1D>@?$A�,"?�1 6�A
= 3 � 2�1�
D2$3�:.3
B���71�> = 71�
"� BC16� & E�>�B��%1D>+3 = 4#<�A#��3 AC< ?�E�6�� 3�6�154 2�ACB�� AC>@?�A :;A >@?�A�4 <$E :.3�>5A�<�1 AC>
� 2�1�
D2$3�:.3
< = 71�
"� BC1M& E5>�B�� 1D>+3 = AC<C4 �5AC2$A 6+3�>�651 = 1D< BC1�>�BCA � ?�1D< � 2��%>�B�� � 3 = AC< 65A = 3 � 2$1�
D2�3��
:;3�B��871D> = 71�
"� B83 A* >@?�2�A = 1�< ?$2�3�+36<�1D< : 73�< 2$A = A	�
3�>@?�A <C4 � 1"6�AC: 1D< B���?�3�2 ��� 1D2 C�! 3�4 � 1D2 C 7�9 4
6�1�>�6�A <$A�3  1D2�6+3 = 3��%>�B = E�<���71D> 65A 2$A/
 = 3�< � 1D2(6�A	& A B ?�1 � 3
2�3 A = ?�2�3 ?�3�:��%A >�?$1.AL, �5= 79%B�� ?$1
6�A = 3 >�A/
D3�B��871D>04 � A = E5<$1 6�A = � ���R��� � �;��� � �;��� * 1� � � �AJ4F8F 4 �AJ4F4E 4 �UJ FJI 9 %* > >�E�A <�?$2$1
BC3�<$1�4 � 3
2�3 A = ?$2�3
?�3�:�� AC>@?�1�6�A = 3 >5A/
@3�B���71D>#4 >�1D<M�5AC: 1D<.B AC>@?�2$3�6�1 A > A = :.3�2�BC1 6�A
?$2�3�+36<�1 _�# A 
 b � �AJ4F8F 9 4 @ E�A � 2$1 � 1D2�B��%1�>+3 � 2$E5A/+3�<�6�AT& 3 = = 1 BCE�3�>�6�1 E�>+3�A�, � 2�AC<��871D>
& 3 = = 3 3 = 2$A 6�E�B�� 2$<�A :* < ?�1D<�& 3 =%= 1�< � E�AC6�A > � 2$1"6�E�B��%2�<$A�3 = � >@?�AC>@?�3�2(2�AC<$1 = �DA 2(E�> � 3�<$1.6�A
� 3
2+73�: A ?$2$1D< 4)1 � 1D2E& 3 =%= 1 AC> = 3�< BC1D>56��%B��%1D>�A <�6�A = 3�<�2$A/
 = 3�<�6�A E�> � 2�1�
D2$3�:.3  ? 1D2
AC<�AC: ��= 1�45BC1D>�<��%6 7A 2$A <$A = 3�<���
DE�� AC>@?�A 6�A�4+>��%B���71D> 6�A = 3 & E�>�B��871D> + 4


C3D;E -�C�fFE�v � fLV


^ ��1�2�354 = 3�A�, � 2�AC<��871D> + 2 z 2 ! I I & 3 =%= 3�3 = �%>@?�A >�?�3�2�2�AC<$1 = �DA 2 A = � 3�<$1 6�A � 3�2+73
:;A�?�2$1�<
z 2 ! I � !� 7 A = 3�:�� <$:;3V& 1�2$:;354+<�� BC1D>5<��%65AC2�3
:;1D< = 3�<���
DE�� AC>@?�A 2$A	
 = 3 @ E�A&6�A�4+>�A�E5>+3
& E�>5B���71�> ,


C,X(E .�C��;E�v ��� � ����� G	C�fFEWV


AC>@?�1�>�BCA <C4 = 3�A�, � 2$A <��871D> , 2 ! I 
DAC>5AC2�3 E5> & 3 =%= 1(6�A)2�AC6�E5BCB��871D> 6�A	��%6�1 3 @ E5A >�1 � E�A 6�A
� 2�1�+3�2�<$A = 3�B 1D>�6�� B���71�> 65A = 3�2$A	
 = 3 ! � � z 2 ! I�


? 1D2 7E = ?�� :;154 BC1D> 2$A < � ACB�?�1 3 = 1D< = AC>G
DE+3=<�A < = 71�
"� BC16� & E�>�B��%1D>+3 = AC< AL,�� <�?$AC>@?�A <C4 = 1�<
= AC> 
DE�3=<�AC< : 73�< 2$A B��%A >@?�AC< _ � # #ED � � 3�> F�� 9 4 Q � D � ( �AJ4CJ] 9 � ' � �%#+��� � � = 1 CJK 9 �%>	�
B = E���AC> = 3�< B83
2�3�B�?�AC2C79%< ?��%BC3�< � 2��%>�B�� � 3 = AC<)65A <�E�<�3�>@?�A BCAC<�1D2$A < S 
 b � � 3�> C8F 9 4 �@S(� 
 � =
� ^ � �C�! 9 � �@S � ' 
 ��� B C8I 9 4 � 332>+3�65AC> >�E�A���3
< B83�2$3�B ?$AC2C79 <�?��%B83
< ��A 2$AC6�3�6+3�< 4 � 2��%>5B��L�
� 3 = : AC>@?�A
4+6�A = AC>G
DE+3=<�A <-& E5>�B�� 1D>+3 = AC<C4�?�3 = AC< BC1�:;1 � � ��� ���R� � � ? � CJI 9  * > � 3�2 ?�� BCE = 3�2C4
A = A <�?$E�6��%1�: 73�< 2$A B��%A >@?�A <$A BCAC>@?$2�3 A > A =*= AC>G
DE+3=<�A _ � # # D 4 6�1�>�6�A = 1D<V
D2�E � 1D<�6�A
� > ��AC< ?���
D3�B��871D> @ E�A ?�2�3 +3=<$3�> A >�A <�?�3 6��%<$B�� ��= �%>+3 AC< ? 73�>�2$AC3 = ���83�>�651 E�> AC< & E�AC2��C1 <���
�>��L�
4+BC3
?����D1�BC1�> A = 1� <�A ?�1 65A 6�AC<$3�2$2�1 =%= 3�2 E�>�3 ��= 3
?�3 & 1D2�:.3 BC1D: 7E�> � 3
2�3 = 3��%>F�DA <�?���
@3�B���71D>04
A >�<$A�2>�3�>��83 � 3 ��= �%BC3�B��871D> 6�A = 1�< = AC>G
DE+3=<�A < = 71�
"� BC16� & E�>�B�� 1D>+3 = AC< 







������������	��
������������ � �


* > >�E�AC< ?�2$1 B83�<�1�4�3�6�1 � ?�3�: 1D< = 3�< <$A : 73
>�?��%BC3�< _�#�A 
 � � ���B C C 9 � _�# A 
 b
� �AJ4F8F 9 B 1D: 1 :;3�2$B 1D< 6�A;?$2�3�+36<�1 � 3�2$3 A = 65AC<�3
2$2$1 =%= 1 6�A >�E�AC< ?�2$1 = AC> 
�E+3=<�A 6�AM+3
<$AC<
6�A;6�3
?�1D< 6�A 6�E�B ?����
3�< �* > A = BC1D>@?$A�,"?�1 65A = 3 � 2�1�
D2$3�:.3
B���71�> = 71�
"� BC1 & E�>�B��%1D>�3 = 4 AC< ?�3�<
<$AC: 73�>@?�� B83�< <�1D> 3�6�ACB E+3�6+3
< � 3
2�3 A = :;3�>�AC<�1 65A�F


� ��� ��� � * ��� * � �#� � � � * 3��5��� � � � N � � � * 3������ � � � � ��$C����2 ����� ��� � ��� ,����%� G � �


� * � � � �!, �0� * 1� ���5���H� * ��� A * � � � �!, �0� * 1� � * �5+ � * � �
� �!���5� * � �#� � �5� � ��� � * � � � � 4 �!�"�5� * � �#� � �+����� > � � � � � �!���5� * � �#� � �5� � � � ���!, * � * ��� � �
* > >"E5AC<�?$2$1 BC1D>@?�AL,"?�1�4DA = :.3
>�A�<�1�6�A ��3 = 1D2�AC< BC1�: ��= A�<�1D< � AC2�:���?��%2�73 6�A�4+>��%2 � � � * $C� � � �


, �.� � * P 2 ����� ��� � � � AC>S& 1D2�:.3 65A ��� 3 * ��� �H� � 4 <�� :�� = 3�2�AC<�3 = 1D< 3
?$2����E5?�1�<�:�E = ?��L� �
3 = 1D2$3�6�1D<
6�A = :;1"6�A = 1 6�A(6+3 ?�1D< & E�>�B�� 1D>+3 = � ? 1DE 585 9 �( 1D:;1 �@3 ��A :;1�< B 1D:;A >@?�3�6�1545AC< ?�1D< �
3 = 1D2�AC<
BC1D: ��= AC<�1D< <$A-6�A�4+>�AC> :;A 6�� 3
>�?$A ��� � ��� �!�;� � � ��� � � � � � � � � ��������� � * 2 � � N ���	$ * � ����� * � � ��4
6�A
AC<�?�3#& 1D2�:.354 � 1�65AC: 1D< 1�5?�A >�AC2 : 7E = ?�� �5= AC< ��3 = 1D2�AC< 3�
D2$E � 3�6�1D< AC> & 1�2$:;3 6�A 2$A	
"�%< ?�2$1�<C4
= �%< ?�3�< 4 73�2  1 = AC< 4�A ?$B 


^ 6�AC: 73�< 4)AC< ?�1D<;3
?�2����E�?�1D< � 1�6�2�73�> AC<�?�3�2 � 3�2$B�� 3 = :;A >@?�A 6�A	4�>��%6�1�<C4)B 1D>�<�� 6�AC2$3�>�6�1
BC1D: 1 �%>G& 1D2�:.3
B���71�> � 3�2�B�� 3 = 4/* � � � ��, �0� * 1� � * � � �,+ � * � � A * � � � �!, �0� * 1� � �5� �VU * ��� ��� � ��
? 3�2$3�A = :.3�>5A�<�1 6�A.AC<�?$1D< 3
?$2����E5?�1�< 2 : 7E = ?�� ��= AC<:�
3 = 1D2$A <�� � 3�2$B�� 3 = :;A >@?�A 6�A	4+>��%6�1D< I 4
3�6�1 � ?�3�: 1D<�6�A = 3�<�<$A : 73�>@?��%B83
< _�# A 
 � _�# A 
 b 4 E�> B 1D>><�E�>@?�1 6�A �������0� * � �#� � � �
* 3������ � � � N � � � * 3��5��� � � � 4 @ E5A � AC2�:���?�A > :.3
>�A�<$3�2J�%>G& 1D2�:.3
B���71�> � 3�2�B��%3 = : AC>@?�A 6�A	4�>��%6+3
� � 1�<��� = AC: AC>@?$A �%>G4+>�� ?�3 


( 1�> 2$A < � ACB�?�1 3 = 3 �%>.& 1D2$:;3�B��871D> � >G4+>���?�354 3�6�1 � ?�3�: 1D< 4 65A;3
: +3�< <$A : 73�>@?��%B83
<C4 A =
?�2�3 ?�3�:��%A >�?$1w� 2�A � 2�AC<�AC>@?�3�B���71D> 4+>�� ?�3�65A AC< ?�A-?�� � 1W�%>G& 1D2�:.3
B���71�>  * >&>�E�AC< ?�2�1 BC1D>@?�AL,"?�1�4
= 3 � 2$A <$AC>5B�� 3;6�A��%>.& 1D2$:;3�B��871D> �%>.4+>�� ?�3 � AC2�:���?�� 2+73 6�A	4�>��%2 �������0� * � �#� � ��� � �"� ��� �8G!�"� � �* �5+ � * � � � � � �6����� � 2 �  A  * � ��� ���5� * � � � � $�� � � � � � � � � � � * �5+ � * � � � I 4 3�<879 B 1D:;1 � � � * $C� � � �
, �.� � * P 2 ����� ��� � � � ��� � ���+��� �8G!�"� � � * �5+ � * � � � ��2 ����� ��� �  ? 3�2�3�2$A � 2$A <$AC>@?�3�2 AC< ?�38� >	�
& 1D2$:;3�B��871D>04 3�6�1 � ?�3�: 1D< = 3.2$A � 2$A <$AC>@?�3�B��871D>�4�>�� ?�3 � 2$1 � E�AC< ?�3 � 1�2 3�: +3
< <$A : 73�>@?��%B83
<C4
E5?�� = �3�C3�>�6�1 �����H��U * , �0� * � �#� � �5����� * ���%� � 6�AB�
3 = 1�2$AC<F� >G4+>���?�1D<  ^ 6�AC: 73�<C4 A = BC1D>><�E5>�?$1.6�A
2$AC< ?�2��%BCB��%1D>5AC< 6�AF��
DE�3 = 6+3
6���6�AC<���
DE+3 = 6+3�6#4	<�E�>@?�1 BC1D> = 3 6�A�4+>��%B���71D>�6�A �!�"�5� * � �#� � �+����� P
> � � � � 4 � AC2�:���?�� 2+73�> :;3�>�A�<$3
2C4 6�A#& 1�2$:;3 3
6�ACB E+3�6+354 = 3�< � >�<�?�3�>�B��%3�< �%>G4+>�� ?�3
< 6�AM+3
<$AC<
6�A 6+3
?�1�<�� = 1D<*3 ?�2����E5?$1D< :�E = ?��L� �
3 = 1D2$3�6�1D< � 1D<��� = A :;A >�?$A �%>G4�>�� ?$1D< 


? 1D2 7E = ?�� :;1�4+A > >�E�AC< ?�2�1 BC1D>@?�AL,"?�1�4 = 3;6�A�4+>�� B���71�> 6�A & E5>�B�� 1D>�AC<(>�1 6�A�?�AC2�:�� >��%< ?�3�< 4
>�1D< � A 2$:�� ?�� 2+73�65A	4+>�� 2 � � � * $C� � � � , �0� � * P 2 ����� ��� � � � AC> & 1D2$:;3 6�A BC1D>><�E5>�?$1D<.65AK�
3 = 16�
2$AC< � 1D<��� = AC: AC>@?�A�� >G4+>���?�1D<  B AC>5AC: 1D<C4 � 1D2(?�3
>�?$1�4 @ E�A�A = E5<$1 6�A = >�1 6�A ?$AC2$:��%>��%<$: 1







��� ��� �8�%
������	����

��


� 2�1 � 1D2$B��%1D>+3�E�>+3'& 1D2$:;3�6���& AC2�AC>@?�A 6�A�2�A � 2�AC<�AC>@?�3�2 3 ?�2����E5?$1D<�:�E = ?��L� ��3 = 1D2$3�6�1D< 4-B 1D>
2�AC< � ACB�?�1.3 = : 1�6�A = 1 6�A 6+3 ?�1D<)& E�>�B��%1D>�3 = � ? 1DE 5 5H9 


? 3�2$3K4+>�3 = ���83�2 AC< ?�3�<�ACB B���71�>04 � 3 = ��
DE�3 =�@ E�A = 3
< <�ACB B��%1�>�AC< 3
>�?$AC2��%1D2�AC<C4 � 2$A <$AC>@?�3��
: 1D< = 3�<���
DE��%A >@?�A.?�3� = 3 6�1D>�6�A.<$A 2$A BC1�
�AC> = 3�< 2$A�& AC2$A >�B��%3�< 6�A = 1D< = AC> 
DE�3=<�AC< = 71�
"� BC16�
& E�>5B��%1�>+3 = A < : 73
< 2$A = A	�
3�>@?�A < 


B 3� = 3 E" � F � AC>G
DE+3=<�A < = 71�
"�%B 16�"& E5>�B�� 1D>+3 = AC<


#�$�%�&0'�) *;)6+ )6'�)".�/�132 45)6&879*;:
t `�q�q�� G u Z�} �!��N O6PQPQR vTS�S�U>U>UWVYb�}�~ \ q�m Z P b]a�VY`[}[b y{a"b]r I VYX[r�S���_l`�q�q��[S
� Z x r I G���eBM	��N O6PQPQR vTS�S�U>UgUzy-b � VYb�}�~ \ q�m Z P b�a	V�q�U P�O y-Z�Z�_ O rs} VYX�r�S e rskQrsZ�q�_ O S � =J��� A S
?�\ � G t ADv�M���N O6PQPQR vTS�S�m \�p Z�q P VYk�b R VY`[_lm9V�rsk�S�bL}[_ \ m b�} ^ S PQ\ ��V O�P m I


�
	�� ��������


* > AC< ?�3 ?$AC<��%<C4�<$A � 2�AC<�AC>@?�3 A = 6�A <�3�2�2$1 = = 1�6�A)E�> = AC>G
DE+3=<�A-6�A9+3
<$AC< 6�A 6+3 ?�1D< 6�AC6�E5B ?����
3�<
A >.A = B 1D>@?�A�,"?$1&6�A = 3 � 2$1�
D2�3�:;3�B���71D> = 71�
"�%B 1:& E�>�B��%1D>+3 = 4@6�A >�1D:��%>+3�651������
�����!  � 3
A <�?�2�E�B ?$E�2�3
B���71�>�6�A = 3&?$AC<��%<*AC< = 3 <���
DE�� AC>@?�A
F


� _ ��� 1� � �0��� ! 4 � 2�AC<$A >@?�3 = 3
< BC3�2�3�B�?�A 2879%< ?�� B83�<�6�A = = A > 
DE+36<�A����"�
���#�� )4+?�3 = AC<�BC1��
: 1 = 3 � �,+ � * � * 1� � � � � � �C�+��, � � 4 ��� 3���� � � � � � � * $C� � � � 4 * � ��� ���5� * � � � �,+ � * � � � �
�5��� � * � � � ��� 3���� � 4 ����� � ���5� * � � � * � � � �!, �0� * 1� �V�5���H� * ��� ������� � * � ��� ���5� * � � 4 * � ��� ��� P
� * � � * �5+ � * � � � 4 , ���#� G � � � * � � � �!, �0� * 1� �;�#� 3@� � * 2 � N �5���H� * ��� 4 ��� * , * � * 2 � � � �*��3���� P
�5��, * ��� � � 4 3�<C79 BC1�:;1 1�?$2�3�< BC3�2�3
B ?�A 2879 <�?�� B83�<(:;A >�1D< 2$A = A���3
>�?$AC< 4 ?�3 = A < BC1�:;1 ��� ��P
� � * ��� * � �#� � � � * � � � 3�� * � � � 4 � * � � ��U * � � � ��� � � �.� � �M$�� � � � � ��� � * ��� ��� ,������%#+��� � * � � �
A * � � �VU��0� * 1� �o
� 3�<�B83
2�3�B�?�AC2C79%< ?��%BC3�< � 2��%>�B�� � 3 = AC< 6�A = = AC>G
DE+3=<�A$���"�
���#�� <$A3�+3�> � 2$A <$A >�?�3�6�1
A > = 3
<TZ&% � �!��� � � � � ��$C��� 
 ����3��5�HG8� � � � 	 �H�<3��$��, �0� * 1� �  	 # ��
 ' @ !(')'�� � � ^+* F4E (,


� _ ��� 1� � �0���.- 4 � 2�AC<$A >@?�3 = 1D<A& E�>�6+3�: AC>@?$1D< <$A : 73
>�?��%B 1D< 6�A _�# A 
 �W_�#�A 
 b 46� = 1�<
& E5>�6+3�: AC>@?�1�<&<$A : 73
>�?��%B 1D< 65A =-= AC>G
DE+3=<�A/���"�
�����!  ^ 65AC: 73�<C4 � 2$1 � 1D>�A :;1�<
E5>+3 B83�2$3�B ?$AC2����83�B���71D>.6�A0���"�
�����! BC1D: 1 = AC> 
DE�3=<�A 6�A B 1D>�<$E = ?�3 6�AT�3�<$A < 6�A
6�3
?�1D< 4 6�AC<$3�2$2�1 =%= 3�>�6�1 BC1D>56��%B��%1D>�A <;<��%>@? 73
B ?�� B83�<;<$1�52$A = 3�< ��� � � �.� � � � 4 @ E�A � AC2��
:�� ?$AC>�
D3�2�3�>@?��3�83
2 = 3 � 2$1 � �%A 6+3�6 6�A�* � � �C�+��� � ���5� * � � ��� � � , * � * �#� 3�2$3 = 3�< BC1D>c�
<�E = ?�3�<-
DAC>5AC2�3
6+3�< 







�� � � �� � � ���


� 1D<)& E�>�6+3�: AC>@?$1D<(<�AC: 73�>@?��%B 1D<*6�A������
�����! )4+<$E 3
6�ACB E+3�B��871D> 3 = :.3�2�BC1 _�# P
A 
 b ��<$E B83
2�3�B�?�AC2��3�C3�B��871D>�BC1�:;1 = AC> 
DE�3=<�A)6�A B 1D>�<$E = ?�3 <�A-�+3�> � 2�AC<$A >@?�3�>�651 A >
= 3�< ZVZ�% � �!��� � � �V� ��$C��� 
 ����3��5�HG8� � � � 	 ���<3�����, �0� * 1� �  	 # ��
 ' @ !(')'>! � � ^+* FJI , 4
� AC> A = ��! � # Z � � ���!��� � * � ����� A � � �6� #;���S� � b#�"�5� � * � ����� ��� �  _ � � ��� ��� * � � � 
 �<3 * �
	 ���<3�����, , * ��3  A b 
 	 @ !(')' - � � ^ * F�� (, 4U��3���%A >�6�1 <��%651 <�A = A BCB��%1D>+3
6+354 AC> A <�?�A
7E = ?��%: 1 B83�<�1�4 � 3�2�3 <$E � E  = � B83�B���71D> A > E�> >(7E�: AC2�1;A < � ACB�� 3 = 6�A = 3�2$A	�c� <�?�3 ' �%��� P
� �H� � * ���3� � � � * � Q�#+��� ��� � * �$��� _ � ,���� � ���M? � * ���5���� ' �[Q _ ? � � ^+* F�� B , 


� _ ��� 1� � �0����� 4 � 2$AC<�AC>@?�3 6�1D<:& 1�2$:;3 = � <$: 1D< 65A BC1D>�<�E = ?�3 3 = ?$AC2$>�3
?����D1D< 4 +3�<$3�6�1D< A >
A�,"?�A >�<�� 1D>�A < 6�A = B073 = B E = 1 � 73 = 
DA/�2$3 2$A = 3�B�� 1D>+3 =  * < ?�1D< & 1D2$:;3 = � <$: 1D< AL, � 2$A <�3�> 3 = �
?�A 2$>+3
?����
3�< 6���& AC2$A >@?�AC< 6�A AL, � 2$A <�3�2 BC1D>�<�E = ?�3�< A >&E�>�3�+3�<�A 6�A 6+3
?$1D< 65A ="= AC>G
DE+3=<�A
���"�
�����!  ? 3
2�3 3�: �1D<�& 1D2�:.3 = �%<�:;1�<C4 � 2$A <$A >�?�3�2$A :;1�< = 3.A @ E����
3 = A >�B��%3 BC1D>
= 3�< B 1D>�<$E = ?�3
< 6�A = = AC> 
DE�3=<�A �����
�����! )4"65AC: 1D<�?$2�3�>�651 = 3 A @ E����
3 = A >�B��%3 AL, � 2$A��
<�����3 6�A ?$1�6�1�< = 1D<9& 1D2�:.3 = �%<�:;1�< 6�A B 1D>�<$E = ?�3 
� >+3��DA 2$<��871D> 2�AC6�E�B��%6+3 6�A = 1D<B& 1D2$:;3 = � <$: 1D< 6�A;BC1D>5<$E = ?�3�3 = ?�A 2$>+3 ?�����1D<C4 � 1�������.���
N 1��� 3"�/$C��� �������0� * � �������VU � ��� � * � � <$AK�+3 � 2$AC<�AC>@?�3
6�1 AC> = 3�<[Z Z % � �!��� � � � � ��$C���

 ����3����HG8� � � � 	 �H�<3�����, �0� * 1� �  	 # ��
 ' @ !(')'>! � � ^+* FJI , 
^ 6�A : 73
<C4 E�>+3 �DAC2�<��871D> AL,�?$AC>�6��%6+3 6�A = & 1D2�:.3 = �%<�:;1 �3�<�3�651�AC> = 3 73 = 
DA/�2$3 2$A = 3��
B�� 1D>+3 = � = 1D< 2$A <$E = ?�3�651D< 6�A A @ E����
3 = AC>�B�� 3 BC1D> 2�AC< � A B ?�1 3 = 3�< BC1D>5<$E = ?�3�< 6�A =
= A > 
DE+3=<�A������
������ )4 <�A � EG = � B83�2�73 A > = 3�� � # Z � � ���!��� � * � ����� _ � � �8�������5���#� �
	 ��� � �+��� � * 2�� � � �X? N ��� ��, Z � � � �!, � � * � �  	 ? Z @ !(')' - � � ^+* F�� 3 ,  ? 1D2 7E = ?��%: 1�4 E�>+3
�DA 2$<��871D> AL,�?$AC>�6��%6+3�65A = B073 = B E = 1 2$A = 3�B��%1D>�3 = � <�E BC1�2$2$A < � 1D>�6�� AC>@?�A.A @ E����
3 = AC>�B�� 3
BC1D> = 3�<)B 1D>�<$E = ?�3
< 6�A0���"�
�����! <$AT�+3 � 2$AC<�AC>@?�3
6�1;A > A = ��! � # Z � � ���!��� � * � �����
A � � �6� #;��� � � b0�"�5� � * � �����@��� �  _ � � ��� ��� * � � � 
 �<3 * � 	 ���<3�����, , * ��3& A b 
 	 @ !(')' - �
� ^+* F��  ,�� <$A � E  = �%BC3�2+73 A >�' �%��� � ��� � * �	�3� � � � ��� Q�#+��� ��� � * �$��� _ � ,���� � ��� ? � * ���5���
 ' � Q _ ? � � ^ * F�� B , 


� _ ��� 1� � �0��� ��4 � 2$A <$AC>@?�3�6�1D< : 7A�?�1"6�1D< 6�A �;2 ��� ���0� * 1� � $�� �Q� � , P �6� � * � * 3 * � ���;� � ���
��$ G8� � * 2�� � 3�2$3 � 2$1�
�2�3�:;3�< = 71�
"�%B 1 & E�>�B��%1D>�3 = A <)BC1D> <�AC: 73�>@?��%BC3 AC> _�# A 
 � _�# P
A 
 b>�* <�?�A*: ACBC3�>��%<�:;1(6�A A	�
3 = E+3�B��871D>�<�A*3�6�1 � ?�3 BC1D: 1 <$A : 73
>�?��%BC3 1 � A 2�3�B��%1D>�3 =
� 3�2$3 A =+= A > 
DE+36<�A 6�A-+3�<$A*6�A*6+3 ?�1D< � 2�1 � E�A <�?$1�4 � ���
�����!  ? 3�2�3 A = : ACBC3�>�� <��
:;1�< 6�A A���3 = E+3�B���71D>#4 � 2�1 � 1�>�AC: 1D<)6�1�<):;A B83�>��%<$: 1D<)65A � ����� � � � �!, �0� * 1� � ,=1��3 * �$�
� �8���H�<3�����, � � �/1�43 * �����!���5� * � �����%� � 46� 6�AC: 1D< ?�2�3
:;1D< = 3 3�6�A BCE+3�B���71D> 2 A > ?�7AC2�:�� >�1D<
6�A*2$A <$E = ?�3�6�1�<-65A ��� �!������� * 1� �`N���� ,����%� � * � � � I 6�A�3�: �1D< : 7A�?�1"6�1D< 6�A*A	�
3 = E+3�B���71D>
3 = 3�< <�AC: 73�>@?��%BC3�<X_�# A 
 � _�# A 
 b>
* = : 7A ?�1"6�1 65A A	�
3 = E�3�B��871D> �1�?$?$1D: ��E � 6��%2���
"�%651 � 1D2 A = 1�0<�A�?�����1 � 3�2$3 � 2$1�
�2�3�:;3�<







� � ��� �8�%
������	����

��


B 1D>�<�AC: 73�>@?��%BC3 A > _�# A 
#�+3(1�2���
,�%>+3�651�E5>+3 � EG = � B83�B���71D> AC>�A = � � # Z � � ���!��� � * � � P
��� b0�"�5� � * � �����#��� � 
 �<3 * � 	 �H�<3�����, , * ��3X? N ,��;� � * ��, +b 
 � 	 ? @ !(')'�� � � ^ * F4E 3 , 
? 1D2;7E = ?�� :;1�4 A = : 7A ?$1�6�1 6�A A��
3 = E+3
B���71�> �1�?$?$1D: ��E � 6��%2���
"� 6�1 � 1D2 A = 1�0<�A�?�����1 � 3�2$3
� 2$1�
D2$3�:;3�< B 1D> <�AC: 73�>@?�� B83 A >:_�# A 
 b �+3 1�2���
,�%>+3�651 E�>�3 � E  = �%BC3�B��871D>�AC> = 3
��� � # Z � � ������� � * � ����� _ � � �8�������5��� � � 
 �<3 * � 	 �H�<3�����, , * ��3� ZH_ 
 	 @ !(')'�� � � ^+* J4F4E ,


� _ ��� 1� � �0����� 4 � 2�AC<�AC>@?�3 = 3�< BC1D>5B = E5<��%1�>�AC< 6�A = ?�2$3�+3=<�1&2$A83 = �3�C3�6�1�A > AC<�?�3&?�A <��%< 4+3�<C79
B 1D: 1 E5>+3 � 2$1 � E5AC<�?�3 65A = 3�< = 79 >�A83
< 6�A ?�2�3 +3=<�1V& E5?�E52�3�<�3 6�AC<$3�2$2�1 =%= 3�2







� ��� ����	� 
�� 


� 
 � ��� ��� ��� � � � � ��� � � � � � � ��� �


� ��� � ���	�! �"� # $ % & ' (


)+*-,/.102,/.13
41576 8/9;:=<?>A@CBD9FEHGJILK!MD9ONQPR>TSVULBW9O>TXCY[Z�\^]`_ba`c 5d5J5d5`5`5d5 eDf
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KML�NPO QSRUTWVYX[Z]\SRUZ_^[\a`Cbdc[eWfgX[Z]\SRUZ_^[\a`<Z]\[hS\[eiX[Z]\SRUZ_^[\a`<h[T_Rjbdc]klX[Z]\SRUZ_^[\a`8cmVWV]ciXmZ]\SRUZ_^[\ano kpXWqS\mZ]c[eWhd`8\S^[\ o hiXWqS\mZ]c[eWhdnq[riXWsWe]RUtWZ�`<u]^UZiXWsWe]RUtWZ�n^[\ o h[tSeS\[eYXSQSRUr�`<c]kWk[R o]v c[hS\YXSQSRUr�`@ZSe]RmuS\]kWk[RmeYXSQSRUr�nkUhWeS\W\[hiX[V]c[hgwxkUhWe v VSsly�c[qWqdnz { X]^ v kUhi|d` z } { XS|gw~^ v kUhi|py�^ v kUhi|dnVWt_^W^�XWhWeS\W\g|d`�V_RmqS\a������` `M�����CXShWeS\W\�|�w�|�w�hWeS\W\g|py�hWeS\W\g|dnkm\S^[\ o h�X��J^ v kUhi|]�:y�|dnT v \[eSc[e o TSf	XlZ]\SRUZ_^[\ly���hWeS\W\�Z]\SRUZ_^[\S�jnZSeS\SRmeWqS\[e�X���hWeS\W\g|]��y��J^ v kUhi|]��n^[\[�S\S^�X���hWeS\W\g|]��y���^ v kUhi|]��n^[\[�S\S^[cmtS��X��J^ v kUh~��hWeS\W\g|]����y��J^ v kUhi|]�jncmZWZ]\mVSq�X��J^ v kUhi|]�:y���^ v kUhi|]��y���^ v kUhi|]��nOd��� KML)N:O�n�:� Oa��NP���x�
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����� Oa��� � Z]\[e_k[RUV���V]cMbd\ X[Z]\SRUZ_^[\a`�c[sS\gX[V]c[hd`�c[qWqWeS\]kWk�XSc[qWq]�tWV v �S\[e_k kUhSc[uWud��V]cMbd\ X[Z]\SRUZ_^[\a`jQSRUr v qgXSQSRUr_�QSRUr v VSu]Rme bdc[h v RUV���QSRUr V]cMbd\ XWQSRUr�`�QSRUr kmcS^[c[eWfiX[V]c[h]�qS\mZ]c[eWh kUhSc[uWud��V]cMbd\ X[Z]\SRUZ_^[\a`�qS\mZShiXWqS\mZ]c[eWhd` qS\mZSh r_RSkWkpXWZ]\SRUZ_^[\a` qS\mZSh k tWZ]\[e[r_RSkWkgXWZ]\SRUZ_^[\S�sWe]RUtWZ kUhSc[uWud��V]cMbd\ X[Z]\SRUZ_^[\a`�eS\]kUsiXWsWe]RUtWZ�` eS\]kUs r_RSkWk�XmZ]\SRUZ_^[\a`�eS\]kUs k tWZ]\[e[r_RSkWkgX[Z]\SRUZ_^[\S�Oa��� ����� Od��� � n
� O]L � ���a�CZ]\[e_k[RUV�QSRUTWVYX �'R���n ������Z]\[e_k[RUVgbdc[eWfgX � R���n�! �CZ]\[e_k[RUViZ]\[hS\[eiX �'R���n �#" ��Z]\[e_k[RUV�h[T_Rjbdc]klX �'R���n��$��CZ]\[e_k[RUV�cmVWV]cgX �'R���n�!% �CtWV v �S\[e_k kUhSc[uWuYQSRUTWVYX �'R���n ��&���tWV v �S\[e_k kUhSc[uWupbdc[eWfiX �'R���n�!' �CtWV v �S\[e_k kUhSc[uWugZ]\[hS\[eiX �'R���n �!( ��tWV v �S\[e_k kUhSc[uWuih[T_Rjbdc]klX �'R���n���*) �CQSRUr v VSu]Rme bdc[h v RUV�^[\ o h[tSeS\[e�X � R���n �����a�@QSRUr v VSu]Rme bdc[h v RUV�c]kWk[R o]v c[hS\YX � R���n���+� �CQSRUr v VSu]Rme bdc[h v RUVYZSe]RmuS\]kWk[Rme�X ��R���n���* �CqS\mZ]c[eWh kUhSc[uWu�,ScMbd\�X � R��.- tWV v �S\[e_k kUhSc[uWu�,ScMbd\0/!1pR���n���*" �CsWe]RUtWZ kUhSc[uWuYQSRUTWViX �'R���n ���+$ �CsWe]RUtWZ kUhSc[uWupbdc[eWfgX �'R���n���+% �CsWe]RUtWZ kUhSc[uWuYcmVWV]c�X �'R���n ���+& �CsWe]RUtWZ kUhSc[uWugZ]\[hS\[eiX �'R���nOa��� � O_L � n
2 � � O ���+' ��c[qWqWeS\]kWkFbdc[eWfiX ��kUhWeS\W\[hd�!3�4d` 5+6[h[TYc[�S\mVWt]\�5��jn���+( ��c[qWqWeS\]kWkpZ]\[hS\[eiX � kUhWeS\W\[hd��7a` 598 h[TYc[�S\mVWt]\ 5 �jn���:) ��c[qWqWeS\]kWk�cmVWV]cgX ��kUhWeS\W\[hd�<;�3a` 5+=[h[TYc[�S\mVWt]\�5��jn�P� Od� NP����� �?>l� ��K_n �
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���)�a�Cc[qWqWeS\]kWkiQSRUTWVYX ��kUhWeS\W\[hd�!7�6a` 5 6[h[T�c[�S\mVWt]\ 5 ��n���:���CQSRUr v qiQSRUTWViX ��^[\ o h[tSeS\[edn ���  ��QSRUr v q>bdc[eWfiX � c]kWk[R o]v c[hS\an��� " ��QSRUr v q�Z]\[hS\[eiX ��ZSe]RmuS\]kWk[Rmedn �?�:$���QSRUr v q�h[T_Rjbdc]k�X � c]kWk[R o]v c[hS\an���:% ��QSRUr kmcS^[c[eWf�^[\ o h[tSeS\[e�X � ;�6����an �?�:&���QSRUr kmcS^[c[eWfYc]kWk[R o]v c[hS\iX � 3������an���:' ��QSRUr kmcS^[c[eWfgZSe]RmuS\]kWk[Rme�X � 7�6����an���:( �CqS\mZShYQSRUTWVYX � o k]n �� :) �CqS\mZSh>bdc[eWfiX � \S^[\ o hdn�! ��a�CqS\mZShgZ]\[hS\[eiX � o k]n �� ���CqS\mZShgh[T_Rjbdc]kgX � o k]n�!  �CqS\mZSh r_RSkWklQSRUTWVYX � bdc[eWfdn �� " �CqS\mZSh r_RSkWk�QSRUTWViX � h[T_Rjbdc]k]n�! $��CqS\mZSh r_RSkWk8bdc[eWfiX ��Z]\[hS\[edn�! % �CeS\]kUsYQSRUTWVYX � q[r�n �� &��CeS\]kUs�Z]\[hS\[eiX � q[r�n�! ' �CeS\]kUspbdc[eWfiX � u]^UZ�n �� :( �CeS\]kUsicmVWV]cgX � u]^UZ�n�#" ) �CeS\]kUsgZ]\[hS\[eiX � u]^UZ�n�#"P�a�CeS\]kUs r_RSkWklQSRUTWVYX ��Z]\[hS\[edn �!" ���CeS\]kUs r_RSkWkFbdc[eWfgX � Z]\[hS\[edn�#"  �CeS\]kUs r_RSkWklcmVWV]cgX ��Z]\[hS\[ednOd��� 2 � � O n��O�������Oa� �#" " �CqS\mZSh k tWZ]\[e[r_RSkWk.,ScMbd\�X � qS\mZSh r_RSkWk ,ScMbd\an�#" $��CqS\mZSh k tWZ]\[e[r_RSkWk.,ScMbd\�X � qS\mZSh k tWZ]\[e[r_RSkWk���qS\mZSh r_RSkWk ,ScMbd\S��n�#" % �CeS\]kUs k tWZ]\[e[r_RSkWk.,ScMbd\�X � eS\]kUs r_RSkWk ,ScMbd\an�#" &��CeS\]kUs k tWZ]\[e[r_RSkWk.,ScMbd\�X � eS\]kUs k tWZ]\[e[r_RSkWk���eS\]kUs r_RSkWk ,ScMbd\S��nOd��� ��O	������O_��n



�� � � K�� �)� � �#" ' �Gkm\S^[\ o h z �} �[{ X �  n�#" ( �Gkm\S^[\ o h z �} �[{ X ��km\S^[\ o h � n��$:) ��T v \[eSc[e o TSf  X ��V_RmqS\a����T v \[eSc[e o TSfx��qS\mZSh r_RSkWk  ����`  `U��T v \[eSc[e o TSfx��eS\]kUs r_RSkWk  ������n��$��a��ZSeS\SRmeWqS\[eiVWt_^W^�X � z_{ n��$ ����ZSeS\SRmeWqS\[eiV_RmqS\a����� � \[uWh]��`  `U����� v s[TSh]���@X �'cmZWZ]\mVSq~� z �} ��ZSeS\SRmeWqS\[e�� � \[uWh]� { ����ZSeS\SRmeWqS\[e���� v s[TSh]�jn��$: �@^[\[�S\S^��W|gX �'^[\[�S\S^[cmtS� z �W| { n��$ " �@^[\[�S\S^[cmtS� z VWt_^W^ { X � z_{ n��$ $��@^[\[�S\S^[cmtS� z V_RmqS\a����� � \[uWh]��`  ` ����� v s[TSh]��� } ��� { X � z	�} ^[\[�S\S^[cmtS� z ��� } cmZWZ]\mVSqd� z � � \[uWh {Gz ��� v s[TSh { � { { n��$:% ��cmZWZ]\mVSq z_{��	� X � �	� n��$ &���cmZWZ]\mVSq z �} �� {��	� X � z ~} ��cmZWZ]\mVSq ����	� � { nOd��� 
�� � � K���� � � n
� � O	�mL km\S^[\ o h���^[\[�S\S^ ,���T v \[eSc[e o TSf�QSRUTWV_��� /!1  nOd��� � � O��mL�n�:� Oa��NP���x� ��>l� ��K]n �
5 �����h	� !�h�-���+ /��)��"O�7$����
���%	&�1'D�)���+�r�µ.
�+'D�7�!�R����0-�����_�7�_�-�1	����²���_'(�����+�! �e����+ /��)�


�+���-���+ ����H"�$��+��$��+���+�h	��������^���7�h	��)��"\�L�� �������?N����+'D ��������7�)�¾0� ��� !'(���7�� !���-���!�+��"-	&�1�pNC���)'(�'A�7���
	�$�����Ac-,)�7$��"D�G�D�G
KML�NPO V_RmeWh[TYX]Rme v \mVShSc[h v RUV�`pk[RUtSh[TYX]Rme v \mVShSc[h v RUV�`F\Wc]kUhiX]Rme v \mVShSc[h v RUV�`��]\]kUhiX]Rme v \mVShSc[h v RUV�`V_RmeWh[T]\Wc]kUhYX]Rme v \mVShSc[h v RUV�`8V_RmeWh[T��]\]kUh�X]Rme v \mVShSc[h v RUV�`pk[RUtSh[T]\Wc]kUhYX]Rme v \mVShSc[h v RUV�`k[RUtSh[T��]\]kUhYX]Rme v \mVShSc[h v RUV�nZiX[V]c[hgw�V]c[hly o Z_R v VShdnz { X]^ v kUhi|d` z } { XS|gw~^ v kUhi|py�^ v kUhi|dnkm\S^[\ o hiXd�J^ v kUh�|]�:y�|dnZ_R v VSh h]R Z_R v VShiX o Z_R v VShly o Z_R v VSh�y�Rme v \mVShSc[h v RUVYy��J^ v kUh o Z_R v VSh]�jnv VShS\[e_km\ o hYX o Z_R v VShgy�Rme v \mVShSc[h v RUViy o Z_R v VShly�Rme v \mVShSc[h v RUVYy o Z_R v VShdnOd��� KML)N:O�n
����� Od��� � 3��WZ_R v VShd� o RWRmeWq X o Z_R v VShd` o RW^WRmeiX[V]c[h]�


3��_^ v V]\a�JRme v s v V_^ v V]\ X o Z_R v VShd`Gq v e XSRme v \mVShSc[h v RUV�`8V]\[�WhiX o Z_R v VShd`GZ_R v VSh_k�X o Z_R v VShd`^ v kUh Rmu Z_R v VSh_kgXS^ v kUhd� o Z_R v VSh]����:� Oa��NP��� �
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3��akm\Mb v Z_^[cmV]\a�JRme v s v Vakm\Mb v X o Z_R v VShd`jq v e ; X_Rme v \mVShSc[h v RUV�`�q v e 3 XSRme v \mVShSc[h v RUV�`^ v kUh Rmu ^ v V]\]klX]^ v kUhd�J^ v kUhd� o Z_R v VSh]�����Oa��� ����� Od��� � n
� O]L � ���a� 3��WZ_R v VShgZ�� �a` �S��X � R���n�?��� 3��WZ_R v VShgZ�� �� ;W` � �@X �'R�� - 3��WZ_R v VShiZ��  ` � � /!1lR���n�� � 3��WZ_R v VShgZ��  ` ��� ;U�@X �'R�� - 3��WZ_R v VShiZ��  ` � � /!1lR���n�!" � 3��_^ v V]\��]R v VShgV_RmeWh[TYX �'R�� - 3��WZ_R v VSh��]R v VSh /#1lR���n�?$�� 3��_^ v V]\��]R v VSh�k[RUtSh[TYX �'R�� - 3��WZ_R v VSh��]R v VSh /#1lR���n��% � 3��_^ v V]\��]R v VShY\Wc]kUhiX �'R�� - 3��WZ_R v VSh��]R v VSh /#1pR���n�?&�� 3��_^ v V]\��]R v VSh �]\]kUhiX �'R���n*- 3��WZ_R v VSh��]R v VSh /!1lR���n��' � 3��_^ v V]\��]R v VShgV_RmeWh[T]\Wc]kUh�X � R��.- 3��WZ_R v VSh��]R v VSh /#1�R���n��( � 3��_^ v V]\��]R v VShgV_RmeWh[T��]\]kUh�X � R��.- 3��WZ_R v VSh��]R v VSh /#1�R���n���*) � 3��_^ v V]\��]R v VSh�k[RUtSh[T]\Wc]kUh�X �'R�� - 3��WZ_R v VSh��]R v VSh /!1pR���n�����a� 3��_^ v V]\��]R v VSh�k[RUtSh[T��]\]kUh�X �'R�� - 3��WZ_R v VSh��]R v VSh /!1pR���n���+��� 3��akm\Mb v Z_^[cmV]\��]R v VSh � v e ;FV_RmeWh[TYX �'R�� - 3��_^ v V]\��]R v VSh � v e ;�/!1pR���n���* � 3��akm\Mb v Z_^[cmV]\��]R v VSh � v e ;lk[RUtSh[TYX �'R�� - 3��_^ v V]\��]R v VSh � v e ;�/!1pR���n���9" � 3��akm\Mb v Z_^[cmV]\��]R v VSh � v e ;>\Wc]kUhiX �'R�� - 3��_^ v V]\��]R v VSh � v e ; /#1�R���n�P� Od� NP��� � �?>l� ��K_n �
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��� $�� 3��akm\Mb v Z_^[cmV]\��]R v VSh � v e ; �]\]kUhiX �'R�� - 3��_^ v V]\��]R v VSh � v e ; /#1pR���n���+% � 3��akm\Mb v Z_^[cmV]\��]R v VSh � v e ;FV_RmeWh[T]\Wc]kUh�X �'R�� - 3��_^ v V]\��]R v VSh � v e ;�/#1pR���n��� &�� 3��akm\Mb v Z_^[cmV]\��]R v VSh � v e ;FV_RmeWh[T��]\]kUh�X �'R�� - 3��_^ v V]\��]R v VSh � v e ;�/#1pR���n���+' � 3��akm\Mb v Z_^[cmV]\��]R v VSh � v e ;lk[RUtSh[T]\Wc]kUh�X �'R�� - 3��_^ v V]\��]R v VSh � v e ;�/#1pR���n���+( � 3��akm\Mb v Z_^[cmV]\��]R v VSh � v e ;lk[RUtSh[T��]\]kUh�X �'R�� - 3��_^ v V]\��]R v VSh � v e ;�/#1pR���nOd��� � O]L � n


2 � � O ���:) � o RW^WRmegZ�� �a` �S�CX � ;Wn �����a� o RW^WRmegZ�� �a` ;U�CX � 3an��� ��� o RW^WRmegZ��<;W` �S�CX � ;Wn���: ��V]\[�WhgZ��  ` � �CV_RmeWh[TYX ��Z��  ` ��� ;U�jn ��� " ��V]\[�WhgZ��  ` � �<k[RUtSh[TYX ��Z��  ` ��� ;U�jn��� $���V]\[�WhgZ��  ` � �@\Wc]kUhgX ��Z��  � ;W` � �jn ���:% ��V]\[�WhgZ��  ` � � �]\]kUhgX � Z�� �� ;W` � ��n��� &���V]\[�WhgZ��  ` � �CV_RmeWh[T]\Wc]kUh�X � Z��  � ;W` ��� ;U��n ���:' ��V]\[�WhgZ��  ` � �CV_RmeWh[T��]\]kUhYX ��Z�� �� ;W` � � ;U��n���:( ��V]\[�WhgZ��  ` � �<k[RUtSh[T]\Wc]kUh�X � Z��  � ;W` ��� ;U��n �! ) ��V]\[�WhgZ��  ` � �<k[RUtSh[T��]\]kUhYX ��Z�� �� ;W` ��� ;U��nOd��� 2 � � O n��O�������Oa� �! ��a��Z_R v VSh_k �]R v VSh � v egX � V]\[�Wh��]R v VSh � v edn�! ����Z_R v VSh_k �]R v VSh � v egX � Z_R v VSh_k���V]\[�Wh��]R v VSh � v e]� � v edn�!  �@^ v kUh Rmu Z_R v VSh_k �]R v VSh � v egX � z �]R v VSh } ^ v kUh Rmu Z_R v VSh_k���V]\[�Wh��]R v VSh � v e]� � v e { n�! :" �@^ v kUh Rmu ^ v V]\]k �]R v VSh � v e�� � v e���X � z ^ v kUh Rmu Z_R v VSh_k �]R v VSh � v e�� }^ v kUh Rmu ^ v V]\]k���V]\[�Wh��]R v VSh � v e��U� � v e�� � v e�� { nOd��� ��O	������O_��n

�� � � K�� �)� � �! $��Gkm\S^[\ o h z �} �[{ X �  n�! % �Gkm\S^[\ o h z �} �[{ X ��km\S^[\ o h � n�! &���Z_R v VSh h]R Z_R v VSh��]R v VSh � �]R v VSh � � v egX � z �]R v VSh � { - �]R v VSh � /!1��]R v VSh � n�! ' ��Z_R v VSh h]R Z_R v VSh��]R v VSh � �]R v VSh � � v egX �z �]R v VSh � } Z_R v VSh h]R Z_R v VSh~��V]\[�Wh��]R v VSh � � v e]� �]R v VSh � � v e { - �]R v VSh �
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Æ < × � Ï × > U �5 Ò������¤Ó � GÂ× Ï Õ à�� �jÏ¤Ë á Í �MË ��Ì!Í C G ��{ ' �jÍ Ì�� Ë7Ï � G � < × Ï × > U �5m2 Ñ Ï Õ à�� �jÏ�� �
< × Ï × > U �5 �jÍ Ì�� Ë7Ï/� Ò � GTã


Æ < × �� Ï × > U �5 Ò������¤Ó � G × Ï Õ à�� �jÏ Ë á Í��MË ��Ì!Í C G ��{ ' �jÍ�Ì�� ËWÏ � G � < × Ï × > U �5 2 Ñ ��ÍÉ1Í#�jÈz'�È,�
� < × Ï × > U �5 ÊÝÍ Õ à ÊÝÍ�Ì ' � Ï(1:Ë�Ê ��Ì!Ï � �Ò � GFã


Æ < × ���Ï × > U �5 Ò������¤Ó � G¹× Ï Õ à�� �jÏØË á Í �MË ��Ì!Í C G ��{ ' �jÍ�Ì��^ËWÏ � G � < × Ï × > U �5 2 Ñ Ï Õ à�� �jÏ�� �
< × Ï × > U �5 �jÍ Ì�� Ë7Ï/� � � G@ã


Æ < × ����Ï × > U �5 Ò������¤Ó � G × Ï Õ à�� �jÏ Ë á Í#�MË ��Ì!Í C G ��{ ' �jÍ Ì�� Ë7Ï � G � < × Ï × > U �5 2 Ñ �"Í�É^Í �jÈz'�È,�
� < × Ï × > U �5 ÊÝÍ Õ à ÊÝÍ�Ì ' � Ï(1:Ë�Ê ��Ì!Ï � �� � G ã


Æ < × �b�Ï × > U �5 Ò������¤Ó � G × Ï Õ à�� �jÏ'Ë á Í��MË ��Ì!Í C G ��{ ' �jÍ�Ì�� ËWÏ,� G � < × Ï × > U �5 2 Ñ¹Ï Õ à�� �jÏ7� �
< × Ï × > U �5 �jÍ Ì�� Ë7Ï/� � � G@ã


Æ < × ��� �Ï × > U��5 Ò������ØÓ � G × Ï Õ à�� �jÏ Ë á Í �MË �"Ì�Í C G ��{ ' �jÍ Ì�� Ë7Ï-� G � < × Ï × > U��5 2 Ñ ��ÍÉ^Í#�jÈ '�È,�
� < × Ï × > U �5 ÊÝÍ Õ à ÊÝÍ�Ì ' � Ï(1:Ë�Ê ��Ì!Ï � �� � G ã


Æ < × ���1 Û àAá '�Ï Õ  Ï � × > U �5 Ò�),+K- 1�Û à�á '�Ï Õ U �  < ×�� �Ï × > U �5 � �)Ã.H�FIHZTM8$J�H�=1ÛRMPO�JCECB � ¾ ¾
Æ < × � �ÇWÛ àAá ' Ï Õ Ï × > U �5 Ò�),+K- ÇWÛ àAá '�Ï Õ U � < × ���Ï × > U �5 �çÃ.H�FIHYTM8$J 8 b ÛRMPO�JCECB � ��	
� C �'.9D'-,1 C�� 4	!-/D=�H. 7 ->A T dEGF@9NMPO�8	S Ã�Fx8 � Eb=GTM8XF EWSNJCEGK dH�K ¯CE$V$F-H 0�.9+I, 4 1�.;-Z0H1�.BD'.9+%1�-C�'-/A


7 -/A�� C 7 ->+�.9A C 7 , C�� .BD C �'-/AQ0 C + C F D � 4�.9+�1�- C 1�+�4?0 F 1�-O.9D 7 C 4�D'A�1 C D � 4 C �'. F D C +�. 7 C�� 4	!-/D
�'. 7 C 0 C A�.A�'.A� C 1�-/AF© � F , 0 7 4�.BD:�'- 7 C � -/+�+�.9A�03->D:�'4�.BD	1�. +�.BA�1�+�4 ��� 4	!->D +�.9A�03. � 1�- C 7 � C 7 -/+
�'.9D'-,1 C �'-P0�-/+]. 7 1�!.9+I, 4MD'- 0'+�-�>. � 1 C �'- ^ � C A]+�.9A�1�+�4 �$� 4�-/D'.BA Ò  �Ò A�. F 1�4 7 4 � C D 0 C + C
0'+�-*/. � 1 C +%� C 7 ->+�.9A �'. C 1�+�4�0 F 1�-/A � 7 C �/.ØZ© . 7 +�.9A�1�- �'.�+�.9A�1�+�4 �$� 4�-/D'.BAF© ��� © P S © ����  P 	 S ©
0 C + C 0'+�-*/. � 1 C + � C 7 ->+�.9AB�H. C 1�+�4�0 F 1�-/A5D'- � 7 C �>. ^







i���� � d r 3l p1fNstp&g�����p�� ����� l�� � p�lof��&ghd lop���� � � d �"� �tl	�tl � l�� - �^]`_ a`c
� -/+". 6 .$, 0 7 -Ð© 7 C �'.BD'->1 C�� 4�!-/D�'. 7 1�!.9+I, 4MD'- 0'+�-�>. � 1�-/+ �� Y � <%A�-Z0'+�. 7 C +�. 7 C#� 4	!->D2:'<	? X ���7©


0�.9+I, 4 1�.%-Z0H1�.BD'.9+ 1�-C�'-/A 7 -/A6� C 7 ->+�.9AL�'. 7 C 1�+�4�0 F 1�- � 7 C �/.�� Y �L< ^6_ . 7 , 4MA-, -�, -C�'-	© � -/D 8
A�4��)!.B+�.9A�.1© 0�-/+5. 6 .�, 0 7 -	© 7 Cc� -/D'A F'7 1 C A�-Z0'+�. 7 C 4�D'A�1 C D � 4 C �'.Q+�. 7 C#� 4	!->D ��� :������[= �


� o 
 o g)mbk`¦ w ¦ p��£��qbr
�'-/D:�H. A�. A�- 7 4 � 4 1 C DQ1�-C�'-/A 7 -/A � - 7 -/+�.9A C 7 , C�� .BD C �'-/A .9D 7 C 0 C A�. �H.'� C 1�-/AF©��H4 * .9+�.9D	1�.BA


�'. 7 � - 7 -/+ C A�- � 4 C �'- C 7 0 F D	1�-@: �� '�� � ^ 4 7 � - 7 -/+ C A�- � 4 C �H- C .BA�1�. 0 F D)1�-E.BAQ. 7 � - 7 -/+ �1©B�'.E1�-��'->A 7 ->A � - 7 -/+�.9A C 7 , C�� .9D C �H-/A .BD 7 C A 1 F 0 7 C AZ�'. 7 C 0 C A�.&�'.�� C 1�->A 0 C + C . 7
C 1�+�4�0 F 1�-A;�� Z �,?�©\. 7 !F D'4 � - � - 7 -/+ «)F . � F , 0 7 . 7 C +�. 7 C#� 4	!->D � .9A . 7 � - 7 -/+ � ^�� -/+ 1 C D	1�-	© 7 C
�'.BD'->1 C�� 4�!-/D\�'. 7 1�!.9+I, 4MD'-�0'+�-*/. � 1�-/+ �b�;�� Z �,?�©Ð0 F A �9C .BD 7 C A 1 F 0 7 C A'�'. 7 C 0 C A�.��'.+� C 1�-/AT©
C «)F . 7�7 -/A � C 7 -/+�.BA �'. 7 C 1�+�4�0 F 1�-�;�� Z �,? «)F . � F , 0 7 .BD 7 C +�. 7 C�� 4	!-/D �� -/D]+�.9A�03. � 1�- C 7 � - 7 -/+
�'. : �� '�� � ©L-10H1�.BD'4�.BD:�'- �Y� -�, -N� C 7 ->+'�'.9DH->1 C �H- ^


/ .BD'.$, -/AT©H0�-/+ 1 C D	1�-	© «)F . 7 -/A 1�!.9+-, 4�DH-/A 0'+�-*/. � 1�-/+�.BAB�'. 7 !C 7 �/.T0'+ C F A C D@. 77J 8 9NMPO@MA8
H =GTUM ª 8 ©^0�.9+-, 4M1�4�.BD:�'- � -/D	1�+�- 7 C + «)F . 7 -/A � C 7 ->+�.9AQ�'.BD'->1 C �'-/A6A@!- 7 - �'.90�.9D:� C D �'. 7 C A
4MD'A�1 C D � 4 C Ac�'. .9D	1�+ C � C ^ 5 �H.$, !C AF© � -/D 4�D'A�1 C D � 4 C Ac�'.S.BD)1�+ C � C �LD'4M1 C A  4 ^ . ^ D%!F , .9+�-
�LDH4M1�- �'.R1 F 0 7 C A Y� C 7 -/+�.BA)�H. C 1�+�4?0 F 1�-/AH�LD'4M1�-/A � © 7 -/A)� C 7 -/+�.BA �'.BD'->1 C �'-/A � -/D@+�.BA�0�. � 1�-
C 7 C A 1 F 0 7 C A A�->D �LD'4 1�-/AçZ©#�'. .BA�1 C�* -/+I, C ©X� C + C D	1�4 � C , -/A «)F . 7 -/A"1�!.B+-, 4�D'-/A 0'+�-�>. � 1�-/+�.9A
* F .B+ � .9D 7 C 0'+�-/0H4�.$� C �Q�'. 7 C MPO�JCEfÃ@EGO�JCEGO�=GMUHZJCEGK"J 8 9NMPO@MA8X^


5 6 ->+ C © 0'+�.BA�.BD)1 C , -/A . 7 � -/D � .B0H1�-&�'. b6d8XF:9<;CKRH S	EGK�Eb=GTM8XFIHDJCEGK dH�K ¯CE$V$FIH ©� 7 C S$H�TUM�S@®
b H =GTUMUV$MPK MUJ�H�J JCE ;CO�H b6d8XF:9<;CKRH&S	EGK�Eb=GTf8XFIH JCEGK dH�K ¯CE$V$FIH � -/D +�.BA�0�. � 1�- C 7 C 4�D'A�1 C D � 4 C �'.
F D C 0 C A�.�'.�� C 1�->A ^


° � ±ed"�&f�� 3ghd ².´ji)´Fio�¶µ º 3g � ¼ stp&l"¸ 9 � p � f �6g � l"¸ � � p���p�� ����� l7½¾ H�J�H ;CO�HDVWHXS	E\JCE J�H�Tf8	SYMPO�J1;�=GMUJ�H�U � Ò  C ' U W � UXU ' Y\[ � [ Y � �+KRHXS * !-/+-, F'7 C A
A�. 7 . � 1�-/+ C A��'. 7 !C 7 �/.T0'+ C [ S*8XO ECBTÃ�F EWSGMA8XO EWS JCEKRH b 8XF:9`HÅ
���;��Ï Ú�Ò Ï%$ � Ï Ú �Ò Ï%$]J 8XO�JCE Ï Ú � � Ï~É Ê��!�  � ��� � � â Ï~Ñ  U � � � Ï%$ EWS ;CO


T dEGF:9NMPO�8cS	EGK�Eb=GTM8XF�JCEGK dH�K ¯CE$V$FIH
�����Ï Ú ��� Ï%$ ��Ï Ú ���� Ï%$;��Ï Ú P�S Ï%$��Ï Ú P 	 S Ï%$ �'J 8XO�JCE Ï Ú � Ï%$ S*8XO T dEGF:9NMPO�8	S S	EGK�Eb=GTM8XF EWS


JCEGK dH�K ¯CE$V$FIH
	 D C �/. � �'.��LDH4�� C A 7 C A * !-/+-, F'7 C A%A�. 7 . � 1�->+ C A+�H. 7 !C 7 �/.T0'+ C ©��'.BD'->1 C , ->AR0�-/+ � � �  [ �


 +�.9A�0 ^ â Ï~Ñ  [ �9� 7 ->A C 1�+�4?0 F 1�-/A  +�.BA�0 ^ C 1�+�4?0 F 1�-/A � 7 C �>. � «)F . C 0 C +�. � .9D6.9D [ ©   7 2 &
���!' ����!' P S ' P 	 S ^







²�´ji�� � d,� s l�� � ¸�� � r ghd�¸�stp��6l�� � p&lof���ghdtl p � ¸ � d � - �^]`_ a�c ih���
°�� ± d �&f�� 3g d ².´Fi)´ji!k µ 9 l �0��¸;n.lof ��� � �1p � �tl � � � p�l"¸3º 3g � ¼ stp&l"¸B9 � p � f �6g � l"¸ ½¾ H�J�H�;�O�HQMPO.SGT5H�O�=GMUH JCEAVWHXS	ENJCE`J�H�Tf8	S MPO�J1;�=GMUJ�H � V Ò u� '9��� ���`�4' ��� � � � ���;�O�H b6d8XF:9<;�KRHYS	EGK�Eb=GTf8XF-H JCEGK dH�K ¯CE$V$F-H`[ � JCE!¿6O@M�9À8	S KRH A C 1�4MA * C�� 1�4�0'4 7 4�� C �\�H. 7 CA* !-/+-, FH7 C
A�. 7 . � 1�-/+ C [ EGO � V =b8XO FWEWSfÃ@Eb=GTf8 Hé;CO�H T�;*Ã�KRH C �|{ �F{ � � � �\JCEGO�8XT2H�J�H Ã"8XF
C × Ò � [ �)JCE�KRHASGMP¯1;CM2EGO@TaE b 8XF:9`HÅ


Æ C S$H�TUM�S b H =WEØ;�O�H b6d8XF:9<;CKRHZS	EGK�Eb=GTf8XFIH¬Ï Ú%Ò Ï%$ �aJCE b 8XF:9`H`SGM�9`V d8XK MA=-H � C × Ò � Ï Ú%ÒÏ%$ � ��SGM < × Ï Ú�× > U��5 � < × Ï%$ × > U��5
Æ C S$H�TUM�S b H =WEØ;�O�H b6d8XF:9<;CKRHZS	EGK�Eb=GTf8XFIH¬Ï Ú �Ò Ï%$ �aJCE b 8XF:9`H`SGM�9`V d8XK MA=-H � C × Ò � Ï Ú �ÒÏ%$ � ��SGM < × Ï Ú�× > U��5 �� < × Ï%$ × > U��5
Æ C S$H�TUM�S b H =WE¨;CO�H b6d8XF:9<;�KRHAS	EGK�Eb=GTf8XFIH¹Ï Ú ��� Ï%$4�aJCE b 8XF:9`HASGM�9`V d8XK MA=-H � C × Ò � E w ���
E � � ��SGM)ECB�M�SGT E,� Ú � < × E w × > U �� � � $*� < × E � × > U �� �LT2H�K Á ;�E,� Ú � � $


Æ C S$H�TUM�S b H =WE¨;CO�H b6d8XF:9<;�KRHAS	EGK�Eb=GTf8XFIH¹Ï Ú ���� Ï%$4�aJCE b 8XF:9`HASGM�9`V d8XK MA=-H � C × Ò � E w ����
E � � ��SGM7Ã.H�FIHZTf8$J 8#� Ú � < × E w × > U �� � � $*� < × E � × > U �� 9`H~B�M�9`H�K�EWS��7S	E¬=@; 9 Ã�K�E,� Ú �� � $


Æ C S$H�T M�S b H =WE ;CO�H b6d8XF:9<;CKRH S	EGK�Eb=GTM8XFIH�Ï Ú P S Ï%$��aJCE b 8XF:9`H SGM�9`V d8XK MA=-H � C × Ò �
E w PqS E � � ��SGM)ECB�M�SGT E,� Ú � < × E w × > U �� � � $*� < × E � × > U �� �LT2H�K Á ;�E,� Ú � � $


Æ C S$H�T M�S b H =WE ;CO�H b6d8XF@9<;CKRH S	EGK�Eb=GTM8XFIH Ï Ú P 	 S Ï%$��aJCE b 8XF:9`H SGM�9`V d8XK MA=-H � C × Ò �
E w P 	 S E � ��SGM5Ã.H�F-H Tf8$J 8 � Ú � < × E w × > U �� � � $ � < × E � × > U �� 9`H~B�M�9`H�K�EWS��%S	E =@;�9 Ã�K�E
� Ú �� � $


� C S$H�TUM�S b H =GT MUV$MPK MUJ�H�J JCELKRHXS b6d8XF:9<;�KRHXS�S	EGK�Eb=GTf8XFIHXS)JCEGK dH�K ¯CE$V$FIH D'-VD'. � .9A�4M1 C � -/D'A�4��'.B+ C +
. 7)J 8 9NMPO@MA8ZH =GT M ª 8 ©�� C �'- «)F .�A�.G+�.��L.B+�.�A�4�.�, 0'+�. C F D C 1 F 0 7 C ^ / .9D'.�, ->AF©�03-/+V1 C D)1�-	©
«\F . 7 C S$H�T M�S b H =GTUMUV$MPK MUJ�H�J&JCENKRHXS b6d8XF:9<;�KRHXScS	EGK�Eb=GTf8XFIHXS A@!- 7 -\�'.90�.9D.�'.Y�H. 7 C A +�. 7 C�� 4�-/DH.9A
�'.@.9D	1�+ C � C ©L� C + C D	1�4 � C D:�H-	©6�'.O.9A�1 C=* -/+-, C © 7 C 0'+�-/0'4M.$� C � �H. 7 C MPO�JCEfÃ@EGO�JCEGO�=GMUHDJCEGK
J 8 9NMPO@MA8X^
� -/+ !F'7 1�4�, -	©�0'+�.BA�.9D	1 C +�.�, -/A;. 7 � -/D 6 F D)1�-��H. 8bÃ@EGFIH�J 8XF EWS �'.
�LD'4(�'-/A .9D 7 C !C 7 �/.T0'+ C


+�. 7 C�� 4M-/D C 7 .
	\1�.BD:�'4(� C ^


°�� ± d �&f�� 3g d ².´Fi)´ji�i µ�� � ��� l � g � � ¸ � � p���p � ����� l7½¾ H�J�H�;CO�H�MPO.SGT2H�O�=GMUH � Ò u� '9��� ' ���X� JCE3;CO�H=VWHXS	EYJCE`J�H�TM8	S U Ò  C ' UXW ' Y\[ ���
J 8	SBMPO.SGT2H�O�=GMUHXS JCEBF EGKRH =GM d8XO { � � � � � K?8	S -/03.B+ C �H-/+�.BA��'. 7 !C 7 �/.T0'+ C S	E JCE!¿6O EGO�=b8 9À8
SGMP¯1;�EFÅ







i	² � � d r 3l p1fNstp&g�����p�� ����� l�� � p�lof��&ghd lop���� � � d �"� �tl	�tl � l�� - �^]`_ a`c
Æ������ �����
	�������� N��


{ G�Ò N #x:Iw r r r w # 3  { � ÒäÓ C ��{ × C × Ò � [ Ú@' Û~Û~Û ' [ Ü ã
N JCEGO�8XT2H&KRHQS	EGK�Eb=b=GM d8XO JCE`T�;�Ã�KRHXS\EGOZ{ Á ;�E�=@; 9 Ã�K�EGO KRHXS b6d8XF:9<;�KRHXS S	EGK�Eb=GTM8XFIHXS
JCEGK dH�K ¯CE$V$FIH [ Ú@' Û~ÛFÛ ' [ Ü � J 8XO�JCEFÅ
� � � �  [ Ö ���  â Ï~Ñ  Ù � ��� È á)â Ï~Ñ  Ù �9� �Ò�� J�EWSBJCEb=GMPF���=-H�J�H b6d8XF@9<;CKRH%S	EGK�Eb=GTM8XFIH
[ Ö JCE$VGEMPO�=GK¡;CMPF�� H�K)9ZEGO�8	S��5;CO O�8 9`V$F E JCE H�T F9MUVF;CTM8ZJCE'Ù


� EGK EWS Á ;@E@9`H JCE�KRHYO";@E ª HZFWEGKRH =GM d8XO�Ù G EWSGT dH b 8XF:9`H�J 8 Ã"8XF�K?8	S H�TUF9MUVF;�Tf8	SFÅ
� â Ï~Ñ  Ù G3� Ò â Ï~Ñ  Ù �
� � È á�â Ï~Ñ  Ù G � Ò�� È á)â Ï~Ñ  Ù �


Æ���� ! �����"	�������� 8 �


{ G�Ò 8$#&%('+ :�w r r r w #)%('++* w(, � 2+-* @ : w r r r w , � 2+ 3  { � Ò
Óq C Ú�' Û~Û~Û ' C < ' < × � � 2Ï <�?7Ú'× > U �5 ' Û~Û~Û ' < × � � 2Ï Ü × > U �5 � × C ��{ � C Ö � < × + % 'Ï Ö × > U �5 SGM.Ï�. ' & Ò
� C Ö � < × �Ï Ö × > U �5 � < × ��Ï Ö × > U �5 T5H�K Á ;�EO0/ZECB�M�SGTaE  C Ú@' Û~Û~Û ' C <>' ÛFÛ~Û � � { SGMçÏ�. ' & �ÒÂã
8 JCEGO0/XT5H KRH Ã�F1/ � Eb=b=GM d/XO EGO { JCE]H =@;@EGFIJ�/ H K&/	S=T dEGF32NMPO0/	S3Ã�F1/ � Eb=GT4/XF EWS]JCEGK
dH�K ¯CE$V$FIHÂÏ Ú;' Û~Û~Û ' Ï Ü �)J�/XO�JCEFÅ
� Ï�. ' S	E¬=5/XF9F EWSfÃ$/XO�JCE¬=5/XO=KRHZF EWSGTUF9MA=b=GM d/XO Ò / �Ò
� Ï Ö ���'Ï~É Ê��!�  � Ö � � � Ö � â Ï~Ñ  Ù � =5/XO ÞØß¶à5ß¶á�â Ï~Ñ  Ù �
� � � �  Ï Ö �6�  â Ï~Ñ  Ù � �7� È á)â Ï~Ñ  Ù �9� �Ò8� JÂ=-H�J�H&T dEGF32NMPO0/<Ã�F1/ � Eb=GT9/XFYJCE$VGE
MPO�=GK¡;CMPF¤;�O O0/"2`V$F EJCE H�T F9MUVF;CT9/ZJCE'Ù


� EGK EWS Á ;@E:2`H JCE�KRHYO";@E ª HZFWEGKRH =GM d/XO�Ù G EWSGT dH b /XF32`H�J�/ Ã$/XF�K&/	S H�TUF9MUVF;�T4/	SFÅ
� â Ï~Ñ  Ù G � ÒÔÓ + %&'Ï Ú ' Û~Û~Û ' + %&'Ï <çã
� � È á�â Ï~Ñ  Ù G � ÒäÓ � � 2Ï <�?7Ú@' Û~Û~Û ' � � 2Ï Ü ã


Æ���� �;=< ��> @?BA �&>9��C3	 AD�
$�E�"F �
G Ò { F � Ò Óq C Ú;' Û~ÛFÛ ' C < '5H»Ú@' Û~Û~Û '5H < 2 ' C <�?7Ú�' Û~ÛFÛ ' C Ü�'5H < 2 ?7Ú�' Û~Û~Û '3HJI � ×


 C Ú�' Û~Û~Û ' C < ' Û~ÛFÛ ' C Ü � � { � KH»Ú@' Û~Û~Û '5H < 2 ' Û~Û~Û '3HJI � � �Øã
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