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¸ Y ¸ mnD[F�NRanok=@G�aOS0? Y{Y{Y}Y{Y}Y{Y{Y{Y{Y{Y}Y{Y}Y{Y{Y}Y{Y}Y�Y{Y}Y{Y{Y}Y{Y}Y{Y{Y}Y�Y{Y �
¸ Y µ bkl[BJG�^>?I=ODj^0?gDRK5aOD9F2N�auw,G�aOS>? Y{Y{Y{Y}Y{Y}Y{Y{Y}Y{Y}Y�Y{Y}Y{Y{Y}Y{Y}Y{Y{Y}Y�Y{Y /
¸ Y�� )&HENR?I^>G�H�� ?gmnG�h�h N Y{Y}Y{Y{Y{Y{Y{Y}Y{Y}Y{Y{Y}Y{Y}Y�Y{Y}Y{Y{Y}Y{Y}Y{Y{Y}Y�Y{Y ¸4·

¸ Y�� � Djh�P>aOG�l0=qB�L ­ ^,NRa@L9?I=O? Y{Y{Y{Y{Y{Y}Y{Y}Y{Y{Y}Y{Y}Y�Y{Y}Y{Y{Y}Y{Y}Y{Y{Y}Y�Y{Y ¸4·
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µ Y ¸ � D9DRB " ok=@^>S>=O^0z ­ a@zjDjHI=@BE;0h Y{Y{Y{Y}Y{Y}Y{Y{Y}Y{Y}Y�Y{Y}Y{Y{Y}Y{Y}Y{Y{Y}Y�Y{Y ¸ �
µ Y µ _5DjaqL9^>Djh�=]NRa�o!N�F�BEDRHJ= <�N�BE=@Dj^ Y{Y{Y{Y}Y{Y}Y{Y{Y}Y{Y}Y�Y{Y}Y{Y{Y}Y{Y}Y{Y{Y}Y�Y{Y ¸./
µ Y�� � G�S>`>F�=O\>=@aO=@B�L Y{Y{Y}Y{Y}Y{Y{Y{Y{Y{Y}Y{Y}Y{Y{Y}Y{Y}Y�Y{Y}Y{Y{Y}Y{Y}Y{Y{Y}Y�Y{Y ¸./
µ Y�� : p D " bcaOG�hiG�^yB � G�HIBE=qw,F2N�BEG�?ANR^0S�$�^dBEG�zjHEN�a�TCNR?JG�? Y�Y{Y}Y{Y{Y}Y{Y}Y{Y{Y}Y�Y{Y µ[¸

µ Y�� $�HJHIG�S>`>F�=O\>=@aO=qB�L Y{Y}Y{Y}Y{Y{Y{Y{Y{Y}Y{Y}Y{Y{Y}Y{Y}Y�Y{Y}Y{Y{Y}Y{Y}Y{Y{Y}Y�Y{Y µ �
µ Y / _5DjaqL9^>Djh�=]NRa�o!N�F�BEDRHJ= <�N�BE=@Dj^ ­ aOzjDjHI=@BJ;>h Y{Y{Y}Y{Y}Y�Y{Y}Y{Y{Y}Y{Y}Y{Y{Y}Y�Y{Y µ0/
µ Y�� bkl>N�hiP>a@G�? Y}Y{Y{Y}Y{Y}Y{Y{Y{Y{Y{Y}Y{Y}Y{Y{Y}Y{Y}Y�Y{Y}Y{Y{Y}Y{Y}Y{Y{Y}Y�Y{Y µ0-
µ Y�� � Djh�P>aOG�l0=qB�L ­ ^,NRa@L9?I=O? Y{Y{Y{Y{Y{Y}Y{Y}Y{Y{Y}Y{Y}Y�Y{Y}Y{Y{Y}Y{Y}Y{Y{Y}Y�Y{Y ���
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�0Y ¸ r�=O?IF�HJ=@hi=@^,NR^dBE?¶Y{Y}Y{Y}Y{Y{Y{Y{Y{Y}Y{Y}Y{Y{Y}Y{Y}Y�Y{Y}Y{Y{Y}Y{Y}Y{Y{Y}Y�Y{Y � �
�0Y µ bc=O?JG�^>?IBJG�=@^s_.Dja@L9^>Djh�=]N�aO? Y{Y{Y{Y{Y}Y{Y}Y{Y{Y}Y{Y}Y�Y{Y}Y{Y{Y}Y{Y}Y{Y{Y}Y�Y{Y ���
�0Y�� ° G�^>G�HJN�BE=@^>z�_5DjaqL9^>Djh�=]NRa@? Y{Y{Y{Y}Y{Y}Y{Y{Y}Y{Y}Y�Y{Y}Y{Y{Y}Y{Y}Y{Y{Y}Y�Y{Y � ·
�0Y�� �g`>h \uG�HAD�Kfbkl9BEG�^>?J=@Dj^>?A=O^ 5���� � Y}Y{Y}Y{Y{Y}Y{Y}Y�Y{Y}Y{Y{Y}Y{Y}Y{Y{Y}Y�Y{Y � �
�0Y�� :kN�hiG�a@L � NRh�=@w,G�S
bkl[BJG�^>?I=ODj^0?�Y{Y}Y{Y}Y{Y{Y}Y{Y}Y�Y{Y}Y{Y{Y}Y{Y}Y{Y{Y}Y�Y{Y � �
�0Y / bkl[BJG�^>?I=ODj^0?gDRKkr�G�zRHJG�G���Y{Y{Y{Y{Y}Y{Y}Y{Y{Y}Y{Y}Y�Y{Y}Y{Y{Y}Y{Y}Y{Y{Y}Y�Y{Y � -
�0Y�� bkl[BJG�^>?I=ODj^0?gDRKkr�G�zRHJG�G��
	 Y{Y{Y{Y}Y{Y}Y{Y{Y}Y{Y}Y�Y{Y}Y{Y{Y}Y{Y}Y{Y{Y}Y�Y{Y � /
�0Y�� � Djh�P>`0BE=@^>z�:.DRB�NRa@a@L � N�hi=qw,G�SXbkl9BEG�^0?J=ODR^>? Y{Y}Y�Y{Y}Y{Y{Y}Y{Y}Y{Y{Y}Y�Y{Y /dµ
�0Y - ° G�^>G�HJN�BE=@^>z�_5DjaqL9^>Djh�=]NRa@?"DRK ° N�aODj=@?Cbkl9BEG�^0?J=ODR^>?iY�Y{Y}Y{Y{Y}Y{Y}Y{Y{Y}Y�Y{Y / �
�0Y ¸2· bkl>N�hiP>a@G�? Y}Y{Y{Y}Y{Y}Y{Y{Y{Y{Y{Y}Y{Y}Y{Y{Y}Y{Y}Y�Y{Y}Y{Y{Y}Y{Y}Y{Y{Y}Y�Y{Y /�-
�0Y ¸R¸ o,`0BE`>HIG{r�G��jG�aODjP0hiG�^yBJ? Y{Y{Y{Y{Y{Y}Y{Y}Y{Y{Y}Y{Y}Y�Y{Y}Y{Y{Y}Y{Y}Y{Y{Y}Y�Y{Y � ¸
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 " BJ;XF�Dj^��I`>zjN�BEG�DRK � Z[G�F�BE=@Dj^ ¸ Y µ
� � � N�\>?JDja@`0BEG���NRa@`>G&DRKkNRaOP0;,N r�G�w,^0=@BE=@Dj^ ¸ Y ¸ Y ¸
����� � A ����� D�� h N*l�� � A � D�� � A � D���DjH �! "�# ·
A � D  "��$&% =@S>G2N�a�zjG�^0G�HEN�BEG�SX\dL �(')$*%
+-, ^y`>h \uG�HAD�KkG�aOG�h�G�^dBJ?A=@^
N�?IG�B ,
,/. ACB�D Z[G�F�BE=@Dj^ �0Y��
0 A21 D Z[G�F�BE=@Dj^ ¸ Y��
354 A26;D � ;>NRHENRF�BEG�HJ=O?tBE=@F&PuDjaqL9^>Djh�=]NRa!DRK87 ACB�D r�G�w,^0=@BE=@Dj^ µ Y��0Y µ
9 A @:�<;�D `0a@BEHJNRh�G�BEHI=OFgS>=O?tB�NR^>F�G�Dj^ � � � � _cHJDjP!Dj?J=qBE=@Dj^ �0Y µ Y��
=?> AA@B�DC0D S0=O?JF&D�KkHJNRS>=O`0?/C p =@BE;
F�G�^dBEG�HE@ =@^GF Z[G�F�BE=@Dj^ �0Y��
+ =IHKJML N�AOC0D mnG�h�h N �0Y �>Y��
S>=@?JF A @ D S0=O?JF�HJ=@hi=@^,NR^dBCDRK.BE;0G{P!DjaqL[^0Djhi=ONRa*@ r�G�w,^0=@BE=@Dj^ ¸ Y µ Y �
S>=@?JF A�5 62� D S0=O?JF�HJ=@hi=@^,NR^dBCDRK.BE;0G{G�l9BEG�^0?J=ODR^7576 � r�G�w,^0=@BE=@Dj^ ¸ Y µ Y��
PRQTS % HJNRh�=@w,F�N�BE=@Dj^�=O^0S>G�l
D�K 5 62� r�G�w,^0=@BE=@Dj^ ¸ Y µ Y��
PU "PR% SWVYX HJNRh�=@w,F�N�BE=@Dj^�=O^0S>G�l
D�K � 6�Z\[
] 4 r�G�w,^0=@BE=@Dj^ µ Y �>Y ¸
� ��� � ?IG�BADRKkbc=O?JG�^>?IBJG�=@^�P!Dja@L9^>DRhi=ONRaO?UDRKkS0G�zjHIG�G*1 Z[G�F�BE=@Dj^ �0Y µ

N�^>S
S>=O?IF�HJ=@hi=@^,NR^dB_^ �R` ��aBb
c QdS % =@^>G�HtBE=ON S>G�zjHIG�G�DRK 5762� r�G�w,^0=@BE=@Dj^ ¸ Y µ Y��
c  c % SWV X =@^>G�HtBE=ON S>G�zjHIG�G�DRK � 6eZ\[
f 4 r�G�w,^0=@BE=@Dj^ µ Y �>Y ¸
gih w>^>=@BJG�w,G�a@S p =qBE;kj G�a@G�h�G�^dBE?
gih%Aml D Kv`0^>F�BJ=ODj^(w,G�aOS
=O^nlCD4�RG�H_gih
gih%A A2l D3D w>G�aOS
DRKkm�NR`>HIG�^dBA?JG�HI=OG�?gD4�jG�H_gih
° NRa A�@ D ° NRa@Dj=O?UzjHJDj`0PXD�K5BJ;>G�?JP>a@=@BJBJ=O^>z w>G�aOS r�G�w,^0=@BE=@Dj^ ¸ Y µ Y µ

D�K5BJ;>G�PuDjaqL9^>Djh�=]NRa*@�AHB�D
° NRa A 5)� � D ° NRa@Dj=O?UzjHJDj`0PXD�K 5 62� r�G�w,^0=@BE=@Dj^ ¸ Y µ Y µ
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zjF�S�AA@B��� D zRHJG2N�BEG�?tBAF�Djh�hiDR^(S>=@�9=O?IDjH<DRKkN�NR^>SX\
�  @ 1���� Z[G�F�BE=@Dj^ �0Y ¸
� N�a@D[F�NRauw,G�aOS r�G�w,^0=@BE=@Dj^ ¸ Y ¸ Y��
�G+ B 1 HI=O^>z�D�KkP!Dja@L9^>DRhi=ONRaO?UD*�RG�H!�
�  $*% 6�^ HIG�?I=OS>`>G�F�a]NR?I?Qw>G�aOS
DRK � r�G�w,^0=@BE=@Dj^ ¸ Y ¸ Y -
� N�aOzjG�\>HENR=@F�F�a@Dj?J`0HJG&DRK �
5���� � ?IG�BADRKkNRaOa�G�l9BEG�^>?J=@Dj^>?QDRK ��DRK5S>G�zjHJG�G 1 NR^>S r�G�w,^0=@BE=@Dj^ �0Y µ Y ¸

S0=O?JF�HJ=@hi=@^,NR^dB�^ �R` ��aBb
+ 5���� � ^y`>h \uG�HAD�KkG�aOG�h�G�^dBJ?A=@^ 5���� � :<;>G�DRHJG�h �0Y��0Y µ
� A 
 D Z[G�F�BE=@Dj^ �0Y��
�JA 
 D Z[G�F�BE=@Dj^>? �0Y / � �0Y��
aOF�h�AA@B��� D a@G2NR?tBQF�Djh�h�Dj^(h `>aqBE=OP0aOG D�Kd@�N�^>S��
	 AO1 D Z[G�F�BE=@Dj^ ¸ Y��

 A � D h�=O^0=OhiNRa$PuDjaqL9^>Djh�=]NRa!DRK � mnG�h�h N �0Y �>Y ¸
� A � D ^0DjHJh DRKcNR^
G�aOG�h�G�^dB � Z[G�F�BE=@Dj^ ¸ Y µ
� A�@ D ^0DjHJh DRKcN�P!Dja@L9^>Djh�=]N�a @�ACB�D r�G�w,^0=@BE=@Dj^ µ Y��0Y -
� 4 AO6#D r�G�w,^0=@BE=@Dj^ µ Y��0Y��
� A�
 D \0=Oz2"�� r�G�w,^0=@BE=@Dj^ ¸ Y �>Y ¸
$*% ��NRa@`,N�BJ=ODj^�HI=O^>z�DRK � r�G�w,^0=@BE=@Dj^ ¸ Y ¸ Y -
� AO1 � c D Z[G�F�BE=@Dj^ ¸ Y��
^  A���D BJ;>G�h N*l0=@h N�au=@S>G2NRa�DRK $&% r�G�w,^0=@BE=@Dj^ ¸ Y ¸ Y -
@�� AHB�D mnG�h�h N µ Y ¸ Y µ
� P0HJ=Oh�G�G�aOG�h�G�^dBADRK $*%
� � � � mnG�h�h N �0Y �>Y ¸
Z\[ w>G�aOS
DRK� #"�NRS>=OF&^y`>h \uG�HJ? bkl>N�hiP>a@G ¸ Y ¸ Y��
� h `>a@BJ=OP>a@=OF2N�BE=@�RGg?IG�BADRK5HJG�P>HJG�?JG�^dBEN�BE=q�jG�?gDRK � =@^ � Z[G�F�BE=@Dj^>? �0Y / � �0Y��
��� � : ������ � : Z[G�F�BE=@Dj^ �0Y��
HJG�?���A�@:�D7*D HIG�?I`>a@BENR^dBQDRKkBJ;>G�PuDjaqL9^>Djh�=]NRa@?�@ NR^>Sk7 =O^ B
� A � �D1 D Z[G�F�BE=@Dj^ ¸ Y��
� A � D G�l[PuDj^0G�^dBE=ONRa���NRaO`,N�BE=ODR^�DRK � r�G�w,^0=@BE=@Dj^ ¸ Y ¸ Y µ
�"! A � D G�l[PuDj^0G�^dBE=ONRa���NRaO`,N�BE=ODR^ �[^0DjHJhiNRaO==<�G�S(?J`>F�; r�G�w,^0=@BE=@Dj^ ¸ Y ¸ Y -

BJ;,N�B �"! A � D  ¸
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