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��� ÔkÔ32 � 6 D�E�FoGqKMvoX)dMF`GHIobSE�O6K2b^FoO6Q " K�L � Y!OhX�O�GqKMIHKMOhL À K2G O6Q b^Oha�Y^GHF�I!E�F�[
Y9GHI

Y!FJI!a�Y!LZIHKMvoF�ã��Í � ¾£K�ISEZI!E)K2G�bSE�O6K2b^F r ISE�F � Y!OhX�O�GqKMIHKMOhL�G!Wk��G
à Í l L�a�v�c�FJY�O6Q�ihK2GqKMI9G®I!O Ç c
F^Q�OhY!F�IHKMvoF�ã �Í p0x e Ï à Í ã �Í �

� FJI!IHKML�N Çºx Æ N6KMihF`G }Zx e�Í à Í ã �Í r �®E)KTbSEÊKTG�k8FJv�v¢W _�r W6L
_ÞI!E�FJLfISE�F¨bJWhG�FoO6Q
NhFJL�FJY9Wkd Ç N6KMihF`G k8FJvov¢W aÑ�
] L�OhI!E�FJYob!E�O�KTb^FsO6Q " K2G �^I!E�F [
Y9GHI�Y!FJI!a�Y!LPI!O Æ WkQ�I!FJY�I!E�Fo[
Y^GHI�ihK2GqKMIoI!O Ç ! �

D�E�FJLfà Í
"�x à Í ã Ï�$ à Ï ã Í W6L
_VI!E�F � YSOhX
O�G�K�I�K�OuL�c�F`b^OhvoF`Gbk8FJvov¢W ^�r c�F`bJW6a
GHF
I!E�FJY!F�W6Y!F�L�O-ihK2GqKMI9GÂI!O Ç c
F^Q�OhY!F�IHKMvoF�ã Ï?��� OhY�I!E�F�bSE
WkKMLoGHI9W6Y!ISF`_¡W6I Æ!r I!E�F�L)a�v�c
FJY
O6Q�ihK2GqKMI9G®I!O Æ�l KML
bSdMa
_uKML�N�IHKMvoF z)p c
F^Q�OhY!F¡E)KMI!I�K�L�N Ç E
WhG®NhFJOhv�FJI!YHK2b¡_uK2GHI!Y�K�c�a�I�K�OuL r
W6L
_<GHO

à Íql L)a�v�c�FJY�O6Q�ihK2GqKMI9G®I!O Æ c�F^Q&OuY!F�IHKMvoF¡ã Ï`p�x } s Õ Í]l ã Ï�� ã �Í p9�
� OZU�OhY!O�d�d2W6YS����Q�O6d�dMO6��G0Q�Y!Ohv k8FJv�v¢W ^ol � K�ISE Æ W6L
_ Ç KML�ISFJY9b!E
W�L�NhF`_ p9�
] L�OhI!E�FJY�b!E�O�KTb^F�O�Q " K2Gf� I!E�F�[
Y^GHI�Y!FJI!a�Y!LsI!O Æ W?Q&I!FJY0I!E�F-[
Y9GHI0ihK2GqKMI�ISO Ç W?Q&I!FJY

I!E�F-[
Y9GHI�iuK2GqKMI�ISO � ! r ��E�FJY!F ÆS|]Ç)| � W6YSF¡_uKTG�IHKML
b^I � D E�F � Y!OhX�O�GqKMIHKMOhL�G!Wk��G
e Ï l à Í ã � $ à � ã Ï $ à Ï ã Í p�x à Í l L)a�v�c
FJY�O6Q�iuKTG�K�I^G�I!O Ç c
F^Q�OhY!F�IHKMvoF�ã � p

$ à Ï`l L)a�v�c�FJY�O6Q�ihK2GqKMI9G®I!O Ç c
F^Q�OhY!F�IHKMvoF�ã Í]p9�
k8FJvov¢W ^ N6KMihF`G-W6LZF^��X�Y!F`G!GqKMOhLVQ�OhY�I!E�F�[
L
Wkd�F^��X�F`b^I9W6IHKMOhL r W6L
_Z��F¡_)F`_)a
b^F�I!E
W6I
l Q&OuY _uK2GHI�K�L
b^I ÆS|]Ç)| �qp

à Íql L)a�v�c�FJY�O6Q�ihK2GqKMI9G®I!O Ç c
F^Q�OhY!F�IHKMvoF�ã�� p�xje)Ï6l à Í ã�� $ à���ã Ï 4 à Í ã ÏJp9�
D�E)K2G�K2G�I!E�F<WhG!G�FJY!IHKMOhLPO6Q k+FJvov¢W S�r W6L
_PISE�FsKT_)FJL)IHKMIH�fYSFJv¢WkKML
G�I!Y!a�F�K�Q Ç£xØÆ
l ��E�FJY!F�KMI�c
F`b^OhvoF`G�k8FJv�v¢W ^hp OuY�K�Q Çºx �-l �®E�FJY!F�KMI¡Y!F`_)a
b^F`G�I!O zVx z)p9� ¾ºF
_)F`_)a
b^F¢U0OhY!O6d�d2W6Y!� }`z c��s��YHKMIHKML�N

à Íql L)a�v�c
FJY�O6Q�iuKTG�K�I^G�I!O Ç c
F^Q�OhY!F�IHKMvoF�ã�� p�x
Õ Í]l ã Ï�� ã�� p à Ï`l L)a�v�c
FJY�O�Q iuK2GqKMI9G�ISO Ç c�F^Q&OhYSF�IHKMvoF¡ã�� p
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W6L
_Za
GqKML�N'k+FJvov¢W ^ I!O�FJi?WkdMa
W6ISF¡I!E�F-[
L
Wkd�F^��X�F`b^I9W6IHKMOhL �
¾ºF�L�O?� NhFJI�Gqd�KMNhE�I�d��VvoOhY!F KML�NhFJL)KMOha
G � � K��ÞW�IHKMvoF w × ä�} W6L
_�_)F^[
L�F " WhG

I!E�F¡IHKMvoF�I9W�ghFJLZc��ZISE�F�Q�O6d�d�O6��KML�N ~ \]G�I9W6NhF�X�Y!O�b^F`_)a�Y!F l Q�OhY�I!E�F�b!E
W?K�LºGHI^W6Y!I!F`_ZW6I
ÆHp9�

l K p ��WkKMI�IHKMvoF w ×
l K�K p I!E�FJLV� W?K�I l K�Q L�F`b^F`G!GSW6Y!� p a�L�I�K�d�I!E�F¡bSE
WkKML<L�F^��I�E)KMI9G Æ!�

D�E�FJL<I!E�F � Y!OhX�O�GqKMIHKMOhL l ��KMI!E Çox�ÆHp G!Wk��G
n o :)<i n b ×

Ì Ú n2ÛÍ�Í xje�Íql]w × $ à-á^ã Í�p l � p

��E�FJY!F¡â l9ß�p�x Õ Í lqmon o x ß�p9� 5�F`W6Y!Y^W6L�N6KML�N r
n o :)<in b ×

l2Ì8Ú n2ÛÍ�Í 4 e Í p�xje Í à á ã Í �

k8FJI!IHKML�N w × > � ��FºE
WkihF�â > e c)��I!E�Ffb^OhL)ihFJY!NuFJL
b^FºI!E�FJOhY!FJv l GHI!Y�KTb^I�d�� r
��FsGHE�Oha)d2_ºN�K�iuF¢W<GHFJX
W�Y9W6I!FoW6Y!Nua�voFJL�I-Q�OhY�I!E�FoX
FJY�K�O�_uK2bZbJWhGHF r c�a�I�KMI`¥ÜG�GqKMvoX)dMFJY
I!OºI!Y9W�L
Gqd2W6I!FsI!E�F�W6YSNha�voFJL)I�ISOfb^OhL)IHKML�a�Oha
G IHKMvoF<��E�FJYSFZI!E�FZX
FJYHKMO�_uK2bSK�IH�£K2G!GHa�F
_)O�F`GHL�¥ I�W6YHK2GHF p W�L
_Z��F�Ohc�I9WkKML k8FJv�v¢W }h}h�
� OuY k8FJv�v¢W }`~�r ��E�FJYSF���FVv¢Wk��I9W6guF ÇNpxÐÆSr ��F�b^Ohv�c)KML�FºI!E�F�X�Y!FJiuKMOha
G

KT_)F`WuG � ] N�W?K�Ly[�� w × W6L
_V_)F^[
L�F " WhG®I!E�F�IHKMvoF¡I9W�ghFJL<c)�ZI!E�F�Q&O�d�dMO6��KML�N À \]GHI9W6NuF
X�Y!O�b^F`_)a�YSF l Q�OhY�I!E�F¡bSE
WkKML�G�I9W6Y!I!F`_sW6I Æ�p9�

l K p ��WkKMI�a�L)IHK�d�I!E�F¡bSE
WkKML<E)KMI9G È8�
l K�K p I!E�FJLV� W?K�I-W�Q&a�YSI!E�FJY�IHKMvoF wq×h�
l K�K�K p I!E�FJLV��WkKMI l K�Q�L�F`b^F`GSG!W6Y!� p a�L)IHK�d�I!E�F¡bSE
WkKML<L�F^��I�E)KMI9G ÆS�

] X�X)dM�uK�L�N � Y!OhX�O�GqKMIHKMOhL À ��KMI!EZI!E)K2G " W6L
_s��KMI!E Ç�x¤Æ N�K�iuF`G

à Í�l L)a�v�c
FJY�O�Q iuK2GqKMI9G�ISO Æ c
F^Q�OhY!F�IHKMvoF�ã&% p&$
n o :=<i n b ×

Ì+Ú n2Û% Í x e�Íql à Í ã&% $fw × $ à-á!ã Íqp9|

��E�FJY!Foâ l9ß�p�x Õ<% l]m n o�x ß�p9� � a�c�ISY9Whb^IHKML�N<ISE�F�F`�ua
Wkd�KMIH��O�Q k8FJvovsW ^ W6L
_�Y!F`W6YS\
Y9W6L�N6KML�N r ��F�NhFJI n o :=<i n b ×

l2Ì8Ú n2Û% Í 4 e�Íqp�x eÑÍ]l à�áSã Í(4 à %Jã Íqp9�

k8FJI!IHKML�N w × >¸��r ��F�E
WkihF l WhG�W6c
O6ihF p â > e�r N6KMiuK�L�N
� % Í x e Í l à � ã Í 4 à % ã Í p9�
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] X�X�F`Wkd�K�L�N�I!O�k8FJv�v¢W }u} ��F�NhFJI<k+FJvov¢W }`~�� U0OhY!O6d�d2W6Y!� }`À Q&O6d�dMO6��G�Q�Y!OhvGk+FJvov¢W
}`~ c)�¢a
GqKML�N l�^hp9�

D=O¡X�Y!O6ihF�k8FJvovsW }J_�r b^OhL
GqK2_)FJY�W6N�WkKMLoISE�F�W6Y!Nha�v�FJL�I�Q�OhY l � p9r c�a�I�L�O6��W6X�X)dM�
I!E�F � Y!OuX
O�GqKMIHKMOhLV��KMI!E Çqpx¤ÆS� D E)KTG®N6KMihF`G

n o :)<i n b ×
Ì+Ú n2ÛÍÜÏ $ à á l L)a�v�c
FJY�O6Q�iuKTG�K�I^G�I!O Ç c
F^Q�OhY!F�IHKMvoF�ã Í p�xje Ï l]wq×�$ à á ã Í p

��E�FJY!F¡â l9ß�p�x Õ Í]lqm n o�x ß�p9� 5�F`W6Y!Y^W6L�N6KML�N r
n o :)<in b ×

l2Ì Ú n2ÛÍ�Ï 4 e)Ïkp&$ à�á l L�a�v�c
FJY®O6Q iuK2GqKMI9G®I!O Ç c�F^Q&OuY!F¡IHKMvoF�ã Íqp�x e)Ï à�á^ã ÍH�

k8FJI!IHKML�N w × >¸� N�K�iuF`G
� Í�Ï�$ à � l L�a�v�c�FJY�O6Q�ihK2GqKMI9G®I!O Ç c
F^Q�OhY!F¡I�K�v�F�ã Íqp�x e�Ï à �uã ÍH�

] X�X)dM�uK�L�N k+FJvov¢W }h} N6KMihF`G�k8FJvovsW }J_Ñ�
� �W��+ ��- 6 ¾ºF�X�Y!Ohv KTG�F`_oW-IH��Ou\1d�KML�F�E�FJa�Y�KTG�IHK2b�_)FJYHKMi?W6I�K�OuL¢O6Q
ISE�F�voF`W6L�E)KMI!IHKML�N

IHKMvoF�Q�OhY!v�a)d2W r W6L
_sE�FJY!F K�I®K2G � ¾ºY�K�ISF

�in b ×
� } Ú 1�� b Ï Û 4 e Ï�� x

��� :)<in b ×
� } Ú21�� b Ï Û 4 e Ï � $ �in b ���

� } Ú21�� b Ï Û 4 e Ï � �
D�W6guF à Í l9ß�p O6Q�F`WhbSE�I!FJY!v²I!OsNhFJI � ÍÜÏ x 4�e Ï à Í ã Ï $ � ÏqÏ � � Q�b^Oha�Y^GHF�I!E)K2G¡W6Y!Nua�\
voFJL�I�_)O)F`GHL�¥ I�v¢W6guFRGHFJL
G�F�c
F`bJW6a
GHF�ISE�FRGHa�vsG�_)O�L�OhI�b^OhL)ihFJY!NuF � rqvoX)d�K2bSK�I-KMLZOha�Y
l E�OhL�F`GHI p X�Y!O�O�Q�K2G�W-�Ha
GHIHK�[�bJW6I�K�OuL<O6Q�I!E)K2G�W6Y!Nua�voFJL�I®c��ZW�d�KMv�KMIHKML�NZX�Y!O�b^F`_)a�YSF �
�
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� � � � ���nV^Ô(�����HÒ�Ô �T� ���	�6
D�E)K2G�K2G�W�bSd2WhG!G�KTbJW?d�F^�ÑW�voX)dMFsQ&OhY���E)K2b!E���K2G�F`WhGH�ºISO�bJWkd2b^a)d2W6I!F � � K��� � D=O�G!G
W�Q]WkKMY¡b^O6KML�Y!FJX
F`W6ISF`_ud�� r W6L
_sdMFJI m × |Sm < |Sm !`|k�`�k� c�F�I!E�F�GHa
bJb^F`GSGqKMihFoO6ihFJYHd2W6X�X)KML�N

\�ISa�X)d�F`G � � OhY�F^�
W6voX)dMF l � K�ISE� x /�p

I!O)G!GHF`G�� ã � � ã ã
mo×-x � ã � �
m < x ã � � ã
m !®x � � ã ã

� O�� K2G-Woe�W6Y!ghO6i¢bSE
WkKML<OhLVI!E�F¡GHFJI-Ã x Ä � | ã É�� O6Q��\�I!a�X)dMF`G Æ�x l�Æ < |k�`�`�S|9Æ � p9rW6L
_ZI!E�F�GHI9W6I�K�OuL
W6Y!�Z_uKTG�I!YHKMc�a�IHKMOhL e K2G®a�L)K�Q&OhYSv²OhLZÃ ��� OhY zs� �¢�  4£} ��YHKMI!F
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Ã l�ÆS|]Ç)| �Ñp Q�OhY�I!E�F�KML
_uKTbJW�I!OhYsO6Q�I!E�F<GHFJI �^X
W6I!ISFJY!L Ç8r GHE)K�Q�I!F`_PYHKMNhE)Ioc�� � X)d2Whb^F`G r
W6NhY!FJF`G�� K�ISEZX
W6I!I!FJY!L Æ ��E�FJY!F�I!E�FJ�ZO6ihFJY�dTW�X6!� =Q&OhYSv¢Wkd�dM� r O6Q�I!E�F¡GHFJI

Ç���x¤Æ�� ��� |�}¡���y�  4����
� OhY�F^�
W6voX)dMF r � K�ISE  x /
r�ÆÂx � �Vã �²W6L
_ Ç�x �Vã � � r� z } ~ À

Ã l�ÆS|]Ç)| �Ñp z } z }
D�E�FJL<��Y�K�ISF

�kl�ÆS|]Ç�p�x � :)<i� b ×
~': � Ã l�Æ!|qÇ�| ��p!�

� Y!Ohv I!E�Fo_)F^[
L)K�I�K�OuL�O�Q � r W6L
_yI!E�F�Q]Whb^I-I!E
W6I m × W�L
_ m n W6Y!F�KML
_)FJX�FJL
_)FJL�I Q&OhY
w�ä  r

� Í�Ï-x �kl�Æ!|qÇ�p)4  ~�: � �
� O���F�bJW�L¡Y!F`Wh_ O�Tov¢W6L)�-Q Wub^I9G�W6c�Oha�I�X
W�I!I!FJY!L
G+KML b^O�K�L�\�ISO�G!GqKML�N-Q�Y!Ohv�I!E�F0NhFJL�FJY9Wkd
Y!F`GHa)dMI9G�O�Q�I!E)K2G�G�F`b^IHKMOhL ��� OuY�KML
GHI9W�L
b^F r ISE�F�voF`W6L�E)KMI!IHKML�N¡I�K�v�F�Q&OuY!v�a)dTW l k+FJvov¢W
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W6I��^IHKMvoF z !�Q&OuY�I!E�F�bSE
WkKMLZK2G®I!E�F �¥ ISE
I!O�G!G r W6I���E)K2bSE<X�O6KML�I�ISE�F¡b!E
WkKMLyKTG�K�LyKMI9G�GHI9W�IHKMOhL
W6Y!�¢_uK2GHISYHKMc�a�IHKMOhL � � OoI!E�F-voF`W6L
L�a�v�c
FJY�O�Q I!O)G!GHF`G®a�L�IHK�d�[
Y9GHI�GHFJF^KML�NZX
W6I!I!FJYSL Æ F`�ua
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_
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W�Y!IHK2b^a)d2W6Y r [
L
_sI!E�YSFJF�X
W6I!I!FJY!L
G
Æ!|]Ç)|9È GHa
b!EVI!E
W6I

Õ l X
W6ISI!FJY!L Æ O�bJb^a�Y9G�c�F^Q&OuY!F¡X
W6ISI!FJY!L Ç�p���} s?~
Õ l X
W6I!I!FJY!L Ç O�bJb^a�Y^G�c
F^Q�OhY!F�X
W6I!I!FJY!L È�p���} s?~
Õ l X
W6I!ISFJY!L È O�bJb^a�Y^G�c�F^Q&OhYSF�X
W6I!I!FJY!L Æ�p���} s?~Ñ�

L � � Ò��	� � � � � ��Z�Ò � 6 � L�F<bJW6L�O6Q�b^Oha�Y9GHFVOhc�I9WkKMLjF^��X�Y!F`G!GqKMOhL
G KML�I!E�F<GHX)KMYHKMIsO6Q
k8FJvov¢WhG _ O }J_ Q�OhY�v�OhY!F�b^Ohv�X)d�K2bJW6ISF`_<�ua
W6L�I�K�I�K�F`G � D�E�F-Y!F`Wh_)FJY�v¢Wk�obJW6Y!F-I!O�[
L
_
F^��X�Y!F`GSGqKMOhL
G�Q�OhY

à Í v�KML l ã&% | ã�� p
à Í l L�a�v�c�FJY�O6Q�ihK2GqKMI9G®I!O Ç c
F^Q�OhY!F¡I�K�v�F�v�KML l ã&% | ã�� pHp

Õ Í l E)K�I Ç c�F^Q&OuY!F�IHKMvoF¡v K�L l ã % | ã � p!p9�
� + � �6���	'6�� KMI!IHKML�N¡I�K�v�F`G�ã��ZOhLoGHa�c
GHFJI^G���K�d�d
c
F-GHI!a
_uKMF`_ dTW�I!FJY l F � N � U�E
W6X�I!FJY

À G�F`b^IHKMOhL _��ÜÀ)p0l �)��� S�Q?~'QNS / ihFJY9GqKMOhL p KMLZI!E�F-Y!FJihFJY9G�K�c)dMF�GHFJI!IHKML�N � rqI0KTG�K�v�X
OhY!I^W6L�I
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I!O¢L�OuI!F¡I!E
W�I�Y!F`G�a)d�I^G-O6Q&ISFJL�_)OsL�OhI�F^��I!FJL
_�GqKMvoX)dM�VQ&YSOhv G�K�L�N�d�FJISOhL
G-I!OZGHa�c
GHFJI9G �
� OhY�KML
GHI^W6L
b^F r OhL�F�v�KMNhE�I®Nha�F`G!G�I!E
W�I k+FJvov¢W }h} b^Oha)d2_Zc
F�F^��ISFJL
_)F`_<ISO

à��)ã4� x �<�>�
e�l � p | �<�>�f  x �i n b ×

l Õ�� lqm n�� � Ö m ×�� � p.4 e�l � p!p9|

c�a�I�KMI�K2G®F`WhGH�sI!O�v¢W6ghF�F^�
W6voX)dMF`G®��E�FJY!F�I!E)K2G KTG Q]Wkd2GHF �

V<8�� W'@&A ;E?#A<LB@&LHI�X2;(?9OZY���Y6C(I ?9@ AHI
� FJY!F���F�Y!F`b^OhY9_�ISE�F b^OuL�IHKML)a�Oha
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